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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢uszuke npoUILHOTO YPOBHS Ha YPOBHE CPEIHEro OOIIETo
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUWI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBaHusl yuyeoHoro npeamera «duszmka» B o0pa3zoBaTeIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatonmuxcs 10-11 kmaccoB mnpu
oOydeHuH ux ¢u3znke Ha 0230BOM ypOBHE Ha OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, @ TAKXKE YYHUTHIBAET HEOOXOAMMOCTb pPEaM3alMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM IpeaMeramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeIMETHbIC, MPEeIMETHBIC (Ha 0230BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yIoIni
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3HUECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuzmyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPAHCIOPTa, OCBOCHMS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMU CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAyYHBIA METO]I MO3HAHUS MPHU BHITIOJHEHUN UMHU YI€OHBIX UCCIIEOBAaHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3/enoB (DM3UKH, BKIIFOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUU, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMHU U SKOJIOTMYECKUMU MPOOIEMaMHU.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢usukm mpeamosnaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (DU3MKM Ha ypOBHE CpEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TeOpHH ((POpMHUpPOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHUH, JJIsI OMNUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN MOIX0J B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCIHOJIB30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MNPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISACTCS YYaCTHUKAMHU
o0pa30BaTeNbLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW TIJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aIaHHOM (hU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh N3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 pasiena Kypca, TaK U HHTErpUpYs 3HAHUS W3
pa3HbIX pa3nenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
XKU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CHUTyallMd IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yYaThCs B YCIOBUSX
IpEeIMETHOr0 KaOuHeTa (M3MKM WM B YCJIOBMSIX MHTETPUPOBAHHOIO KaOMHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIo LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMOe J1adopaToOpHOE OOOpYMOBAaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCcTpalMoHHOE  000pyZoBaHHE (OpPMHpPYETCS B COOTBETCTBHHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKThI
1a00paTopHOTO O00OpPYAOBAaHUS JOJKHBI OBITh IMOCTPOECHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (opmMupoBaHue HHTEpeca M CTPEMJIEHUS OOyYarOUIUMXCS K HAYYHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TIO3HAHUSA U (POpMUpOBaHUE
MCCJIEI0BATENHLCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHMS KaK pe3yibTaTa HW3Yy4YEHUs
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (dopMmupoBaHHE YMEHUH OOBICHATH SBICHUS C HCIOJIb30BAHUEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

e (dopMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHUH.

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKIIIOYasi  MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
DJIEMEHTHI aCTPO(DU3HKHY;

e (dopMHupoBaHWE YMEHHH TIPUMEHSATH TEOPETUYCCKUE 3HAHHS  JJIA
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peIICHWsS pa3IUYHBIX 33Jad C SBHO 3aJIaHHOM
duznyecKkol Moneblo, 3aJad, MOJPa3yMEBAIOIINX CaMOCTOATEIHHOE
co3manre QU3NIECKON MOJICIN, aICKBAaTHON YCIIOBHSIM 3a/1a4H;

e TOHMMaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JACUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIIOTUYECKUX MPOIIECCOB, UX BIMSHHS HA OKPYXKAIOIIYIO
cpeay;

e OBJIaJICHUE METOJIaMU CAMOCTOSITEJILHOTO IUIAHUPOBAHMSI U TNPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmamnmu,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH IJI Pa3BUTHSI YMEHHM MPOECKTHO-UCCIIEIO0BATEIHLCKOH,
TBOPYECKOH J1€ATEIbHOCTH.

Ha nsyuenue ¢pusuxu (mpoduiabHbIi YPOBEHb YPOBEHb) HA YPOBHE CPEAHETO
obmiero obpazoBanus otBoautcs 204 gacos: B 10 kmacce — 102 gaca (3 daca B
Henenmo), B 11 kimacce — 102 gacoB (3 yaca B HEJIEIIO).

[Ipennaraemelii B mporpamMme Mmo (U3MKE IMEpeueHb JIabopaTOpHBIX U
OPAKTUUECKUX paboOT SBISETCA PEKOMEHJOBAHHBIM, YUWTENb JEJaeT BBIOOP
IOPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HMHIMBUIYaJbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IO3HAHUSA

@®usnka — Hayka o mnpupone. HayuHble MeTONBI MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 3KCliepuMEHTa M TEOPUM B MPOLECCE TMO3HAHUS MPUPOJBL.
OKCnepuMeHT B (UBHKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TCOPUHU. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHLIMT COOTBETCTBUA.

Ponb u Mecto ¢u3nku B (GOPMUPOBAHUU COBPEMEHHOM HAYyYHON KapTUHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

CnocoObl  u3mepeHus: (U3MYECKUX BEIUMYMH (aHAJOTOBbIE M IU(pPOBBIC
WU3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHuit  (HU3UMYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAs).

Jlemoncmpayuu

AHajioroBble W I1U(POBBIC HW3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHbIC
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cuctema orcuéra. Tpaektopus. Paaumyc-BeKTOp MaTepUalbHOW TOYKH, €ro
MPOEKIIMKM Ha OCH CUCTEMBI KOOP/IUHAT.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHHE MaTepUaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, MyTH U MEepeMEIICHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBobOomHOE MajeHue. YCKOpEeHHEe CBOOOAHOTO majacHus. JIBHKeHHE Tena,
OpOIIIEHHOTO TOJ YTJOM K TOPU30HTY. 3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOpPEHHUsI MaTepUaIbHON TOUYKH OT BPEMEHHU U UX T'paUKH.

KpuBonuHeitHoe  aBvkeHUE. [IBUKEHHE  MaTepUAIBHOM  TOYKH MO
OKPY>KHOCTHU C MOCTOSSHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAS
ckopocth. Ilepuong m uacrota oOpamienus. lleHTpocTpeMHTENbHOE YCKOpPEHHE.
[leppon wu wacrora oOpamenus. lleHTpocTpemuTenbHoe (HOpMaIbHOE),
KacaTeabHOE (TaHTeHI[MAIbHOE) U TIOJIHOE YCKOPEHHE MaTepUAIbHOM TOUKH.



TexHH4ecKkrue YCTPOWCTBA M MPAKTAYECKOE IPUMEHEHHE: CIIHJIOMETD,
JIBUKEHHE CHAPANIOB, LIEMTHBIE U PEMEHHBIEC MIEPEAAYU.

Jlemoncmpayuu

Mopenbs cucteMbl OTCUETA, WILTIOCTPAIUS KMHEMATHUYECKUX XAPAKTEPUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBanne IBMIKEHUH C UCTIOJIH30BAHUEM MIPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3pEKEHHOM MPOCTPAHCTBE.

HabGmionenue ABMXEeHUS Tena, OPOIIEHHOTO IMMOJ YIVIOM K TOPU30HTY H
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHUS.

Hamnpagiienne ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3ydyeHne HEpaBHOMEPHOTO IABHKEHHUS C LIEJIbIO OINPEIEIICHUS MTHOBEHHOU
CKOpPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NYTSIMH, MPONUJICHHBIMU TEJIOM 34
MOCIICIOBATEIbHBIC PABHBIE TMPOMEXYTKM BPEMEHU IIPU PABHOYCKOPEHHOM
JIBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHUS 1IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutenbHOCTH  ['amunes.  IlepBeiidi  3akoH  HbroToHa.
NuepruanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpuniun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUI MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MarepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cuia Tsokectu. llepBas kocmuueckas
CKOpOCTh. /[BMkeHHe HeOECHBIX Tell U MX CHyTHHKOB. 3akoHbl Kemnepa. IlepBas
KOCMHUYECKasI CKOPOCTh

Cuna ymnpyroctu. 3akoH I'yka. Bec Tema. Bec Tema, nBuxyiierocs c
YCKOPEHHUEM.

Tpenue. Bunpl Tpenus (mokosi, CKoabxkeHus, kauenust). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuiia CONMpOTUBIICHHS] TIPU JBWKCHHM Tela B JKUJIKOCTH WM rase. JlaBieHue.
I'mapocTtaTuueckoe napnenue. Cuia Apxumena.

[TocTtynaTensHOE U BpalaTelbHOE JBIKEHUE a0COMIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCUTEJIBHO OCH BpaumieHus. llnedo cumibl. YcioBug
paBHOBECHUSA TBEPAOIO TeJA.

TexHn4eckrue yCTpOWCTBA M NPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu



SBnenue nHepuuu.

CpaBHEHHE MacC B3aUMO/ICHCTBYIOIIMX TEN.

Bropoi 3axkon HeroTona.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIPYTOCTH OT Ae(opmaiuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buaesl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3yuyenue nBukeHUs: OpycKa 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3rHOBOM 00paslie, OT UX JepopMaiu.

HccnenoBanue yciaoBHM pPaBHOBECHS TBEPAOTO Tejla, HWMEIOLIETO OCh
BpAILICHUA.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
TBEPAOTO Tena. MOMEHT CWIbl OTHOCUTEIIBHO OcH BpamieHus. I[linedo cuibl.
CnoxeHue cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

Y cioBust paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLIECChl: KPOHIITEHH,
CTPOUTEIIbHBIN KpaH, pelI€TIyaThle KOHCTPYKIIUH.

Jemoncmpayuu.

VY ci10BUSsI paBHOBECHSL.

Buasl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILICHUA.

KoHcTpynpoBaHne KPOHIITENHOB U PACUYET CUII YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPBHI.

Tema 4. 3akonvl coxpanenus 6 MexaHuke

NMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MATEPUAbHBIX TOYEK.
NMnynbc cuiibl U1 U3MEHEHHE HMMITYJIbCa TeNd. 3aKOH COXPAHEHUS WMITYJIbCA.
PeakTuBHOE IBHKCHHUE.

PaGoTa cuiibl. MOIITHOCTH CHJTBI.

Kunernueckass 3Heprusi MarepuaibHOW TOYKU. TeopemMa 00 HW3MEHEHUU
KUHETUYECKON SHEPTHH.



[ToTeHunanbHas SHEPrusl. [ToTeHuuanbHas SHEPTHUs yIOpyro
nedhopmupoBaHHOW — mpykuHbL.  [loTeHIManpHAs  SHEpPrUs Tena  BOJIU3U
MOBEPXHOCTU 3EMIIU.

[loTeHunanpHble W HEMOTEHIHMANbHBIE  CUiIbl.  CBs3b  pabOTHI
HEMOTEHIUAIBHBIX CHUJI C W3MEHEHHEM MEXAaHMYECKOW SHEPTUU CHUCTEMBI TEI.
3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHHYeCcKre YCTPOMCTBA U IMPAKTUUECKOE MPUMEHEHHE: BOAOMET, KOIED,
MIPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexo NOTEHIIMATLHON YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomol

N3yuenne abCOJIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue CBsI3M pabOThI CUJIBI ¢ U3BMEHEHUEM MEXAHUYECKOU SHEPIuu
TeJia Ha PUMEPE PACTSKEHHS PE3UHOBOTO JKI'yTa.

Paznen 3. Mogeky/sipHast Gu3nKa 1 TEPMOJIMHAMHUKA

Tema 1. Ochogbl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUH U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. Juddysus. Xapakrep IBIKECHUS U
B3aUMOJICHMCTBUS 4YacTUI BellecTBa. MoAenum CTpOEHHUsI Tra3oB, XUJIKOCTEU H
TBEPIBIX TET U 0OBSICHEHUE CBOMCTB BEIECTBA HA OCHOBE ATHX Mojeleid. Macca u
pa3mepsl Monekyi. KonnyectBo BemectBa. [locTtosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
Llenbcus.

Mopens  upeampHOro raza. OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETUYECKOM TEOpUM HJACaTbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeOHEW KWUHETUYECKOW SHEPruM TEIUIOBOTO JABMXKEHHs dvactul rasa. lllkama
temrepatyp KenbBuHa. ['a30Bble 3akoHBI. Y paBHeHHe MeHneneeBa—KianerpoHa.
3akoH [lanbroHa. M30mpouecchl B UACATbHOM Ta3e C MOCTOSIHHBIM KOJWYE€CTBOM
BemiecTBa. ['paduueckoe mpeACTaBICHUE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

CBsi3b  MEXIy JaBICHUEM M  CpedHEH  KUHETUYECKOW  JHeprueut
MOCTYNATEIbHOIO TEIJIOBOTO JABUKEHUS MOJEKYJ HJICAIbHOrO ra3a (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUM UJICATHHOTO Ta3a).

CBs13b a0COJIFOTHOM TeMIIepaTyphbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeHEeN
KMHETUYECKOW SHEPTUEN MOCTYIATEIBHOIO TEILUIOBOIO ABUXKEHUS €€ YaCTHII.



TexHH4eCcKrue YCTPOWCTBA M TEXHOJIOTUYECKHE TMPOLECCHl: TEPMOMETD,
OapoMeTp, MoIy4YeHHe HaHOMATEPUaJIOB.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEl, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeliecTBa, ¢oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUIA.

OnpIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKEHUS.

Mogaens onbita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJECHUCTBUA.

Mogens, HILTIOCTPUPYIOIIas IPUPOy AABJICHUS ra3a Ha CTEHKHU COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HCAIBHOTO rasa,
U30IPOIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHAaTe HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, JIaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. OcHoebl mepmoounamuxu

TepMoanHaMuueckass cucrema. BHYTpeHHSIE SHEpPrusi TEPMOJAMHAMUYECKOM
CUCTEMBI U crioco0bl e€ n3meHeHus. KonmnuecTBo TermnoTsl u pabora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HWJEallbHOro  Tra3a. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyYCHHUE. Y IeJIbHas TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH MpH TEIIONEepeaye.

[Tonsitue 006 ammabatHom mpouecce. [lepBblii 3aKOH TEPMOIUHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJIMHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpaTtumMocCTh PO1IeCCOB B MPUPO/IE.

TemoBpie  mammHbl.  [IpuHOUWNBI  JEWCTBHUST  TEIUIOBBIX  MAIIIMH.
[IpeoOpa3zoBaHust SHEpPrUM B TEIJIOBbIX MaimuHax. Kodp¢uiueHT moie3Horo
nericTBus TemioBod MmammuHbl. I{ukn KapHo m ero ko3pduimMeHT IOIe3HOTo
NEeUCTBUS DKOJIOTUYECKUE TTPOOJIEMBbI TEIIJIOIHEPTETUKH.

TexHuyeckue YCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHHUK, KOHAUIIMOHED.

. DKOJIOTUYECKHUE ACTIEKThI UCIOJIb30BaHUsl TEIUIOBBIX ABUTraTenei. TermmoBoe
3arpsA3HEHUE OKPYKAIOIIECH Cpe/bl.

Jlemoncmpayuu



V3meHeHne BHYTpPEHHEH HSHEPruu Tela MPH COBEPIICHUH PAaOOTHI: BBUIET
npoOku u3 OyTBUIKM TIOA NEUCTBHEM CXATOTO BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUn (TeMIlepaTyphl) Teja Mpu Terionepeaaye.

OneiT Mo aauabaTHOMY pacCIIUPEHHIO0 Bo3ayxa (OMBIT C BO3AYILIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUSsI, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHnne yaenbHON TEMII0OEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeujecmea. Pazoevie nepexoont

[TapooOpa3oBanue u koHmeHcanus. Vcmapenue u kuneHue. AOCONMIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacelllleHHBIM mnap. YaenbHas TEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUSI OT JaBJICHHUS.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue nu amop(Hble Tena. AHU30TPONHS CBOWMCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUcTayuM3anus. Y aefibHas TerioTa masieHus. Cyonumarusi.

VYpaBHeHue TerIoBoro OaaaHca.

Hedopmanuu tBEporo tena. Pactsokenue u cxatue. Cnpur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

TemoBoe pacimupeHue XUJIKOCTEH U TBEPABIX TeN, 00bEMHOE M JIMHEHHOE
pacumpeHue.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHocTHOE HaTskeHHE. Koa(DPUIIMEHT MOBEPXHOCTHOTO HATSKEHMS.
Kanumisipasie sBiaeHUS.

TexHuyeckrue yCTpOIICTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTHUU MOJTYyUYECHHS] COBPEMEHHBIX MaTEpPHUaloB, B
TOM YHCJI€ HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX TapOB.

Kunenuve npy moHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

HabGntonenue HarpeBanus U MaBJIeHUs] KPUCTAUIMYECKOTO BEILIECTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa



OnexTpuzauus Tel. OJEKTpUYeCKUil 3apsan. JIBa BHIAa SIEKTPUUYECKUX
3apsAa0B. IIpOBOOHMKH, IOUAIEKTPUKU M TMOJYNPOBOJAHHUKU. 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli 3IEKTPUYECKU 3apsia.
Onektpuueckoe rmosne. Hanpsk€HHOCTh  3iekTpuueckoro moid.  IIpuHuun
CYNEPHO3ULIANA DNEKTPUUYECKUX Ioner. JIMHUKM HanpsyKEHHOCTH AJIEKTPUYECKOTO
TIOJISL.

PaGora cun  anektpocrarnueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHUHAIOB. CBSI3pb HANPSHDKEHHOCTUM TOJS M PA3HOCTH MOTEHLHMAJIOB IS
AIEKTPOCTATUYECKOTO TOJIA.

[IpoBogHMKM W JUDNEKTPUKH B DJIEKTPOCTATUYECKOM  IIOJIE.
JlnanexkTpryeckast MpOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEKTpOEMKOCTh TUIOCKOTO KOHAECHCATOpa.
[TapannensHoe coenuHeHue KoHAeHcAaTOpoB. llocnenoBarenbHoe coenuHEHUE
KOHJICHCATOPOB.DHEPTHS 3apSKEHHOTO KOHJAEHCATOPA.

TexHuyeckrue yCTpOMCTBA M TNPAKTUYECKOE IPUMEHEHHUE: JJIEKTPOCKOI,
AIEKTPOMETP, DBJIEKTPOCTaTHYECKash 3alluTa, 3a3€MJICHHE 3JIEKTPOIpPUOOpOB,
KOHJIEHCATOP, KOMUPOBAJIBHBIN aIlIapar, CTPYWUHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3anMopencTBre HAANEKTPU30BAHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOAHUKH B JIIEKTPOCTATUYECKOM I10JIE.

DnexTpocTaTHyecKas 3amuTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUS MEXIY HUMH U AUIJIEKTPUYECKON TPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

ONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHMS DJIEKTPUYECKOTO TOKA.
Ncrounuku Toka. Cuia toka. [locTosIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIBbHOE CONPOTHBIECHUE BELIECTBA.
IlocnenoBarenpHOE, NapalIEIbHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

PaGora oanmektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCTB
AIIEKTPUYECKOTO TOKA.



DNEeKTpOABMXKYLIasl Cujia M BHYTPEHHEE CONPOTUBIECHUE MCTOYHMKA TOKAa.
3akoH Oma 11 OJTHOM (3aMKHYTOM) 3JIEKTpU4YecKo nenu. KopoTkoe 3ambIKkaHue.

OnexkTpoHHass  MNPOBOAMMOCTh  TBEPABIX  METANIOB.  3aBUCHUMOCTD
CONPOTHUBJIEHUSI METAIJIOB OT TeEMITepaTypbl. CBEpXIPOBOJIUMOCTb.

DIIEKTPUYECKHUM TOK B BaKkyyMme. CBOMCTBA 3EKTPOHHBIX MYYKOB.

[TosrynpOBOJHUKH. CoOcTBeHHass U npUMeCHast IIPOBOJIMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M  paciuiaBax  3JIEKTPOJIMUTOB.
DIEeKTpOIUTUYECKAs AUCCOMALNS. DIEKTPOIH3.

DJIeKTpUYeCKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PEOCTaT, MCTOYHUKH TOKa, ODJIEKTPOHArpEeBATENbHbIE MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, NOTYTIPOBOAHUKOBBIN U0, FalbBaHUKA.

Jlemoncmpayuu

W3mepeHre cUibl TOKA U HANIPSIKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOAHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYECHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe W3MEpeHHe DIEKTPOIABWXKYIIEH CHIbl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

W ckpoBoii paspsa ¥ NpOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yyeHue cMenaHHOro COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextpoiusa.

Du3nYecKuil MPAKTUKYM.

Crioco6b! n3MepeHus: PU3NYECKUX BETMYMH C UCIOJIB30BAaHUEM aHAIOTOBBIX
U UU(POBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOCOIIOTHBIE U OTHOCUTEJBHBIE MOTPEUTHOCTH U3MEPEHUI (PU3NYECKUX BEIUYMH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, NPOBEPKA MPEMJIOKEHHBIX THMNOTe3 (BbIOOp W3 pador,



ONMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
n1abopaTtopHble pabOThI, TPAKTHUKYM)).

Me:xnpeaMeTHbIe CBS3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIIecTBIISIETCS ¢
y4€TOM COJEPKATEIBbHBIX MEXIPEIMETHBIX CBSI3€d € KypcamMM MAaTeMaTUKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3yYEHHEM METOJOB HAy4YHOIO
NO3HAHUS: SIBJICHUE, HAy4HbId (hakT, runores3a, Quamyeckas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: penieHWe CHUCTEMbl ypaBHEHWM, JIMHEWHas (QYHKIHA,
napabona, runepooia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (HYHKIIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX IPOEKIIMU Ha OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupoae, auddysusi, ocMoc,
TEIJI000OMEH KMBBIX OPTraHU3MOB (BUbI TEIUIONEPENAYH, TEIJIOBOE PABHOBECHUE),
AIIEKTPUUECKHE SIBJICHUS B KUBOUM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, XKUAKOCTEW M
ra3oB, 3JIEKTPUYECKHE CBOWCTBA METAJUIOB, J3JIEKTPOJUTHUYECKAs IUCCOLMALNS,
rajibBaHUKA.

l'eocpaghus: BnaxXHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3OBaHUE JBHKEHUH C HCHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpEeHUs B TEXHHUKE, IMOJIIMIIHUKNA, HCIOJb30BAaHUE 3aKOHA COXPaHEHUS
UMIyJbCca B TEXHHUKE (pakeTra, BOJOMET U Jpyrue), IBUTAaTelb BHYTPEHHEIO
cropanusi, naposasi TypOMHa, OBITOBOM XOJOAUIBHUK, KOHAUIIMOHEP, TEXHOJIOTUN
MOJIy4YEHUs] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
KCEpOKC, CTPYMHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbIC npuOopkL,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raTbBAHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpoMazHUMHAA UHOYKYUA

[locTtossHHble  MarHuThl.  B3auMojeiicTBHE  NOCTOSHHBIX  MarHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. I[IpuHomn cynepno3unuu
MAarHuTHBIX MOJIeH. JINHMM MarHUTHOM HMHAYKIMU. KapTuHa NUHUNA MarHUTHOU
WHIYKIAH MOJISI TOCTOSIHHBIX MarHUTOB.

MarautHOoe 1I0J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUWH
MAarHUTHOI'O TOJISL JJIMHHOTO IPSIMOTO HPOBOAHMKA U 3aMKHYTOIO KOJIBLIEBOTO



IIPOBOJIHUKA, KaTYIIKH ¢ TOKOM. OnbIT Opcrena. BzaumoaencTere NpoBOIHUKOB €
TOKOM.

Cunia Amniepa, e€ MOAyJIb U HalpaBJICHUE.

Cuia JlopeHua, €€ MOlyJib M HallpaBlIeHHE. J[BUKEHNE 3apSAKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

SIBeHne AneKTpOMarHWTHOM HMHAYKOUU. [lOTOK BeKTOpa MarHMTHOM
UHAYKOUU. OJEKTPOABIDKYLIas Cuila HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykunu @apanes.

BuxpeBoe »IEKTpUYECKOE TOJIe. OJEKTPOABIKYIIAs CUJla WHIYKIUU B
MIPOBOJHUKE, IBHXKYIEMCS IOCTYMATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTh.  SIBIGHHME CAMOMHIYKUUHU. OJEKTPOABMXKYLIas cujia
CaMOUHYKLIMH.

DHeprusi MarHUTHOT'O OJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE NPHUMEHEHHE: IOCTOSHHBIC
MAarHuThl, JJEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIN SJIEMEHTAPHBIX
YaCTHL, UHIYKIHOHHAs [1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOI'O ITyYKa MAaTHUTHBIM ITOJIEM.

JIvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

[eiicTtBre cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBrIeHME SIIEKTPOMArHUTHOM UHAYKIIAH.

[IpaBuno Jlenua.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CUIIBI MHAYKIUU OT CKOPOCTH HW3MEHEHUS
MAarHATHOTO MOTOKA.

SIBreHnEe CaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

M3ydeHre MarHuTHOTO IOJIA KaTYIIKH C TOKOM.

HccenenoBanne n1eMCTBUs IOCTOSIHHOTO MarHUTa Ha PaMKy € TOKOM.

HccnenoBanre SBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Pasznea 5. Kose0anus 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbBLE KOJIeOAHUSA
KonebarenrHast  cucrtema. CBoOOAHBIE  MEXAaHUYECKHE  KOJIeOaHMUA.
["apmonnyeckue kosnebanms. [lepumona, wacrora, ammumryda u (asa KoseOaHUH.



[Ipy>kMHHBIN MasTHUK. MareMaTH4eCKUii MasTHUK. Y PaBHEHHE TapMOHUYECKUX
koneOanuii. [IpeBpaiienue sHeprun Npu rapMOHNYECKUX KOJIEOaHHSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
UJICAIbHOM KOJICOATEIbHOM KOHTYype. AHAJIOTHS MEXIy MEXaHUYEeCKUMHU U
AIEKTPOMAarHUTHIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
DHEPrUU B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[IpencraBienre o 3aTyXarOUUMX KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BbeIHYXJeHHBIE 3JE€KTPOMAarHUTHbBIE KOJIeOaHMUs.

[lepemenHpiii TOK. CHHYCOMJAQIbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYAHOE W JACHCTBYIOIIEE 3HAYEHUE CHUJIbBI TOKA WU
HaIpsHKEHUS.

Tparcdopmarop. [Ipon3BoacTBo, mepeaada U MOTPEOSICHHE DICKTPUICCKOM
DHEPrUU. DKOJIOTMYECKUE PUCKHU MPU IPOU3BOACTBE 3IEKTpodHepruu. KymnbTypa
VICITOJIB30BAHUS MJIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHuyeckue yCTpOWCTBA W IPAKTUYECKOE NPUMEHEHHUE: DIICKTPUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpOIepeiay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojaeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTEeMaTUYECKU MasITHUK).

HaOmronenue 3atyxaromux KojaeOaHu.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HabGmronenue pezonanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuinorpaMmsl (3aBUCHMOCTH CUJIbI TOKA U HAMPSHKEHUSI OT BPEMEHU) ISt
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3oHanc mnpu mMoOCnenoBaTEIbHOM COEIMHEHMHM pE3UCTOpa, KaTyIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TMHUU AIEKTPONEPEaAUH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MajbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM U3 IOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUNHbLE B0JIHbL

Mexanudeckue BOJIHBI, yciioBUd pacnpoctpanenus. Ilepuon. CkopocTb
pacrpocTpaHeHuss W JJiKHA BOJHBI. [lomepeyHble W MPOAOJBHBIE BOJIHBI.
HuTtepdepentus u nudpaxius MEXaHUIECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.



DONEeKTPOMArHUTHHIE BOJHBL. Y CIIOBUS M3IYYEHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3aumHas opueHtanus BektopoB E, B, V B anekrpomarautHoii BoiHe. CBOMCTBa
AJIGKTPOMArHUTHBIX BOJIH: OTPaXCHUE, MPEIOMIICHUE, MOsIpU3aus, Au(pakius,
uHTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpyHIMIBI paguoCBs3U U TeneBUaAcHUA. Pannonokanus.

DIJIEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBasi AWArHOCTHMKA B TEXHUKE W MEIULIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OOpazoBaHue U pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak UCTOUHUK 3BYKa.

HabGnronenue orpaxeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunu u auppakiuy MEXaHUIECKHUX BOJIH.

3BYKOBOW pE30HAHC.

HaGmroneHue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOM KOJieOaHU.

HccnmenoBanne  CBOMCTB — JJEKTPOMArHUTHBIX — BOJIH: OTpPaKEHHUE,
IpeIoMJIEHUE, MOJIApU3alus, udpakiuns, UHTepPEepeHIIHS.

Tema 3. Onmuka

I'eomerpuueckas onruka. lIpsmoiMHENHOE pacrpoCTpaHEHUE CBETa B
ogHopoaHou cpene. JIyu ceera. TouedHbId HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeta. [locTpoeHne n3oOpaxxeHui B
IIJIOCKOM 3€pKaje.

[Tpenomiienue cBeta. 3aKOHBI ITpesIoMIIEHUs cBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yros IOJIHOTO
BHYTPEHHETO OTPaKECHHUS.

Hucnepcus ceeta. CiaoxHbIil coctaB Oenoro cseta. Ler.

ColOuparomue U pacceuBaromiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosiHME W ONTHYECKash cujla TOHKOM JuH3bI. IlocTpoeHue wm3o0pakeHuil B
coOuparomux U paccenBaromux JuH3ax. Gopmyna TOHKOW JUH3BI. YBeJIUYEHUE,
JlaBaeMoe€ JIMH30H.

IIpenensl NPUMEHUMOCTH FEOMETPUYECKON OIITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEeHIHOHHON
KapTHHE OT JIBYX CHH(a3HBIX KOTEPEHTHBIX HICTOYHHUKOB.



Hudpakaus ceta. [JudpakunumonHas pemérka. YciaoBue HaOMIOACHUA
[JIABHBIX ~MAaKCUMYMOB TIpM MAJCHUM MOHOXPOMATHYECKOTO CBETa Ha
TUGPAKIIMOHHYIO PEHIETKY.

[Tonsipuzarus ceera.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE MPUMEHEHHE: OYKH, JIyTa,
doToamnmapar, TPOSKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonuHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHHUE CBETa.
OnTuyeckue mpuodOpBHI.

[TotHOE BHYTpEHHEE OTpakeHre. Moellb CBETOBOIA.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Monenu MUKpPOCKOIIa, TeJIeCKoa.

Hab6mronenune natepdepeHnm cBera.

HaOmronenune nudpakiuu ceera.

HaGnronenue nucnepcuu cBera.

[Toy4yenue cuexTpa ¢ MOMOIIBIO TIPU3MBI.

[TonydyeHue cexkTpa ¢ MOMOIIbIO JUGPAKIUOHHON PEHIETKY.

HabGmronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

H3mepenne mokas3aTesi mMpeOMIICHHS CTEKIIa.

HccnenoBanue CBOMCTB H300paKeHUH B JTMH3AX.

HaOmronenne nucnepcuu cBera.

Pa3zges 6. OcHOBBI ClIeIHAJIBHOM TEOPHH OTHOCUTEIbHOCTH

['paHuibl  NPUMEHUMOCTH  KJAcCUYECKOW  MexaHukd.  [locrymnartsl
CIIEIUATLHOW TEOPUHU OTHOCUTEIIBHOCTH: WHBAPUAHTHOCTH MOJIYJS CKOPOCTH
CBETa B BAKYyM€, IPUHLIUI OTHOCUTEIBHOCTH DUHILITEIHA.

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTHU. 3aMEJJICHUE BPEMEHHU U COKPAILCHUE
JUTAHBI.

DHeprusi 1 UMIYJIbC PEIITUBUCTCKON YaCTHUIIBI.

CBs3b MACChI C SHEPTUEH U UMITYJIbCOM PEJISITUBUCTCKON YacCTHUIIbl. DHEPIrus
TTOKOSI.

Paznen 7. KBantoBas pusuka
Tema 1. dnemenmuvt K6aHMOBOI ONMUKU
®otonsl. opmyna [lnanka cBsizu 3Hepruu (HOTOHA C €r0 YaCTOTOM. DHEprus
U uMnyibc GotoHa. PaBHOBecHOE TEIJIOBOE U3JIydeHHE (M3IydeHue abCOIIOTHO
yépHoro Tena). 3akoH cmenieHuss Buna. I'unoresa [lnanka o kBaHTax.



OtkpeiTre u uccienoBanue Gororddexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dorordpdekra. Ypasuenue DiHIITeHHA A1 Porodddekra. «KpacHas rpaHunar
doTorpdexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JIEUCTBUE CBETA.

TexHudeckue yCTpONCTBA W MPAKTHUYECKOE TNPUMEHEHHE: (OTOIICMEHT,
doromatuuk, comHedHas 6aTapesi, CBETOIUO/I.

Jlemoncmpayuu

®doTo3(ddeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeEMIHETO (oTodhdEKTa.

Ceeroauo.

Conneunas OaTtapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OnbiTel Pesepdopra mo paccesHuro o —4acTHIL.
[Imanerapnas mogmens aroma. lloctynmater bopa. M3nydenue u mormomnieHue
(OTOHOB MpU MEpPEexXo/ie aTOMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bumel
cneKTpoB. CIIEKTp YPOBHEW dHEPTUU aTOMa BOJOPOIA.

BousiHoBBIE cBOMcTBa yacTull. Bosnbl ne bpoitisa. KopryckyisipHO-BOJIHOBOM
JTyaJu3M.

CHnoHTaHHOE U BBIHYKJICHHOE U3JTyYEHUE.

TexHu4yecknue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HaGmroienue TMHENYaThIX CIIEKTPOB U3ITYYCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HabGnrogenue 1MHEeHYaToro CnexkTpa.

Tema 3. Amomnoe a0po

OKCMEPUMEHTHI, JI0KA3bIBAIOIIUE CIOXXHOCTh CTpoeHUsl snapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHWo  cocTaBa
paanoakTuBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, TramMMa-u3ITydCHHUS.
Biusitnue paainoakTHBHOCTH Ha KUBBIE OpPTraHU3MBI.

OTtkpeiTHE TpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsl.

Anwsda-pacnan. OIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIy4eHue. 3aKOH PaJuoaKTUBHOIO pacmaja.

DHeprus CBA3U HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt Macchl siapa.



Snepneie peakunu. [lenenue u cuHTes saep.

Anepurpiii peaktop. TepmosimepHbiii cuHTe3. [IpoOnemMbl ¥ MEPCHIEKTUBHI
AJIEPHOM SHEPTETUKHU. DKOJIOTMYECKHUE ACTIEKTHI AIEPHON SHEPTETUKHU.

OneMeHTapHble yacTulbl. OTKpBITHE TO3UTPOHA.

MeTobl HaOIIOIEHUS M PETHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dynaameHTanbHble B3auMoeicTBrs. EAMHCTBO hu3HUECKOi KapTUHBI MUpA.

TexHuyeckue yCcTpoMCTBAa M NPAKTHUYECKOE NMPUMEHEHHUE: TO03UMETP, Kamepa
BunscoHa, siaepHblil peakTop, aToMHasi 0omoa.

Jlemoncmpayuu

CuéTyrK MOHU3HPYIOIINX YaCTHULL.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomsi

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTOrpadusim).

Paznen 8. DiieMmeHTBI ACTPOHOMUM M ACTPOPU3UKHU

Otansl pazBuTUs acTpoHomuu. [IpuknagHOe 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aACTPOHOMHH.

Bun 3Bé3gHoro Heba. Co3Besnus, sipkue 3BE3NBI, IIAHETHI, UX BUIUMOE
JBH>KCHUE.

ConHeyHas cucrtema.

Comane. ConHeuHast akTUBHOCThb. Mctounuk sHeprun ConHUA M 3BE3I.
3BE3bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpaMma «CIEKTpaldbHBINA KJIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3J TJIABHOM IOCJIEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPEJACTABICHUSI O MPOUCXOXKACHUU U 3Botonu ConHua u
3BE3/. DTanbl )KU3HU 3BE3I.

Mineunsiii I[Iyts — nama T'amaktuka. Ilomoxkenune u aBwxkeHue CosHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajakTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06sa. Pazberanue rajgakTuk.
Teopus bonpmoro B3psiBa. PENMKTOBOE H3TyUEHHE.

Macmrabnas ctpyktypa Beenennoi. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOmroienust HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPEIeNICHUs TTOJIOXKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1Ms CEeBEpHOro MOMyIIapHs U IPKUE 3BE3/bL.

Habmonenus B Teneckon Jlynsl, mnanet, Maeunoro Ilyru.

Pu3nvecKuil NPaAKTHKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYMH C UCIOJIb30BAaHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.



AOGCOJFOTHBIE ¥ OTHOCUTEJIBHBIEC MTOTPENTHOCTH W3MEPEHHUI (PHU3NYECKUX BEITMYHH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHHE  KOCBEHHBIX HW3MEPEHUW, MCCIEHOBAaHUUA  3aBUCHMOCTEU
bu3MYecKuX BETUYHMH, NPOBEpKAa MPEAJIOKEHHBIX THUMNoTe3 (BbIOOp U3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHUYECKUH  SKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

O06o0maroniee MOBTOPeHUE

Ponb Qu3uku W acTpOHOMHM B HSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHON M ATHYECKOU cepax nesTeIbHOCTH YeIOoBeKa, POjb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTUHE MUPA, pOjib (PU3UUECKON Teopuun
B (OpPMHPOBAHUM TIPEACTABICHUNA O (U3UYECKOM KapTHHE MHpa, MECTO
bU3UYeCKO KapTHUHBI MHpPa B OOIIEM PSIAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUI O IPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenne kypca ¢usuku 0a30Boro ypoBHs B 11 kiacce oCyIIeCTBISIETCS C
y4ETOM COJAECPKATENBHBIX MEXIPEAMETHBIX CBSI3ed C KypcamMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Meocnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEh, U3MEPEHHUE.

Mamemamuxa: pelleHHWE CUCTEMbl YpPaBHEHUH, TPUTOHOMETPUUECKHUE
GyHKIHUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPhl U MX MPOEKIHUH HAa OCH KOOPAMHAT, CIOKEHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbLHUKOB,
ompeiesIeHHe IOIAaU TIOCKUX (GUryp u oobéMa Tel.

buonocus: »nextpuyeckue SBICHUS B KUBOWM TMpUpOJiE, KoJieOaTelbHbIC
JBUKEHHUS B )KUBOW IPUPOJE, ONTUYECKUE SIBIICHUS B KUBOMU IPUPOAE, NCUCTBUE
paaualyy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpO€HHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAasi CTPYKTypa TBEPABIX
TeJ, MEXaHU3Mbl OOpa30BaHUSA KPUCTAULIUYECKOM PEMIETKUA, CHEKTPaIbHBIN
aHau3.

l'eocpagusa: wmarHUTHBIE TIONIOCAa 3€MJIM, 3aJ€Kd MAarHUTHBIX Py,
dboToChEMKA 36eMHOM TTOBEPXHOCTH, TMPEJICKa3aHUE 3eMJIICTPSICCHUH.

Texnonocusi: JMHUM BJEKTpoONepenady, TIeHepaTop MEepPeMEHHOro TOKa,
ANIEKTPOABUTATEh, WHAYKIIMOHHAS TI€4Yb, pajaap, PaJAUONPUEMHHK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIM ammapar, BOJOKOHHAsS OIITHKA,
coJIHEeUHas barapes.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS yueOHOro npenmera «Dusukay» NOIKHbBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYyYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIINN, TO3WTHUBHBIX BHYTPEHHUX  YOEXKIEHUH, COOTBETCTBYIOIIUX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHUICKOIrO OOIIECTBa, PACIIMPEHUE KUZHEHHOIO
OTIbITA W OTBITA JESITEILHOCTH B IMPOIIECCE pPea3allii OCHOBHBIX HaIpPaBJICHUM
BOCITUTATEIBHOM JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpa’KIaHCKOr0 BOCIIMTAHMS:

c(OpPMHPOBAHHOCTh IPAKIAHCKON MO3ULIMHA 00YUaIOIIEToCcs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKpPAaTUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIbHOCTh B MHTEpEcax Ipa)kIaHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

yMEHUE B3aMMOJICHCTBOBATH C COIMATIbHBIMH MHCTUTYTAaMU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHOMN U BOJOHTEPCKON AESITEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUICKON rpaXJaHCKON WJICHTUYHOCTH,
NaTPUOTU3MA;

LEHHOCTHOE OTHOLIEHHE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHUS;

CIIOCOOHOCTh OILIGHHMBAaTh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC pEIIEHUs,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYIIEro;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOILIEHUE K MHUPY, BKJIIOYAsi 3CTETUKY HAyYHOTO TBOPYECTBA,
npucyliero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON NeSTENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYAJIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh IENN JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBHUE PE3yJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIQJICTh HAYYHOM TEPMUHOJOTHEH, KIIIOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznyeckoil HayKy;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIIEIOBATEIHCKON M MPOSKTHOM NESITEIbHOCTH
B oOyactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TOUCKY
METOJ/IOB pelIeHusT 3a1ad (PU3UIECKOTO COJCpKAHUS, MPUMEHEHUIO Pa3IMIHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETAUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX
CUTYaIlHsIX, B TOM YHCJIE TIPH CO3/IaHUH YICOHBIX MPOSKTOB B 00J1acTH (PU3UKH;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apryMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHANMM3UPOBATh TIOJNYYCHHBICE B XOJE PEIICHHUS 3aJa4dl  pPe3yJbTaThl,
KPUTUYECKUA OIICHUBATh WX IOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIC 3a7ayl B 00pa3oBaTEILHOM
NEATEILHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIUsM, OIICHUBATH TPHUOOPETEHHBIN OIIBIT,

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKEe B TPAKTUICCKYIO 00JaCTh
KU3HEIEITeIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHAILHBIC TOAXOBI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aTbTEPHATUBHBIC PEIICHU.

Pabora c nndopmanueii:

BJIAJICTh HABBIKAMU TOJydeHUs] WHPOpMaIuu (HU3HUUECKOTO COIEPKaHUS U3
HMCTOYHUKOB PAa3HBIX THUIOB, CAMOCTOATEIHHO OCYIIECTBISATh IIOWCK, aHAJM3,
CUCTEMATHU3AIMI0 W HWHTEPIIPETAINI0O MHPOPMAIMKM PAa3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS,

OIICHUBATh JJOCTOBEPHOCTHh MHPOPMAIIUH;

UCIIOJIb30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIMOHHBIX
3a7lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, peCcypcocOepeKeHHUs, TMPaBOBBIX H OJTHYECKHMX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

co37aBaTh TEKCTHl (PU3MUECKOTO COJACPXKAHUS B PA3IUYHBIX (opMarax C
y4éTOM Ha3zHAYCHUsI HHPOpPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpast ONITUMAIBLHYO
dbopMy TIpeICTaBICHHS i BU3yaJTU3aIUH.

KoMMmyHuKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIe NeiCTBUS:

OCYIIECTBJIATh OOIIEHHWE Ha Yypokax (U3MKKM U BO BHE-YPOUHOM

NEeSATEeTbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTHI;

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

IIOHMMAaTh M HCIIOJB30BATh NPEUMYIECTBA KOMAaHIHON U WHAMBUAYAJIbHOU
paboThI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh [EJIM COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBAaTh ACUCTBUSA IO €€ JOCTHMIKEHHWIO: COCTaBIIATh IUIAH JCHCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJIAJa M KaXKJIOrO yYaCTHHKAa KOMaHIbl B
oOIIMii pe3ybTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeajiaraTh HOBBIE MPOEKTHI, OLICHUBAaTh MJIEH C TMO3MIHMH HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.
PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe JCHCTBHS
Camoopranusanus:

CaMOCTOATENILHO OCYUIECTBJISATh MO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKM U acCTPOHOMMHM, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIHPOBAThH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJ1ay, TUIaH BBIMOJIHEHUS MPAKTUYECKOW padOThI C YUETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILLICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO DJPYAMIMH B 00JaCTH
(bu3HKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJa/JeTh  HABbIKAMU  [IO3HABATEJbHOM  pediekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JEUCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;



UCITIOJIB30BATh MPUEMBI peIICKCUU TSI OLICHKU CUTYyallluH, BEIOOpa BEPHOTO
pELICHUS;

YMETh OLICHUBaTh PHUCKU WU CBOCBPEMEHHO MNPUHUMATh PEIIEHUS IO HUX
CHIKEHHIO;

IPUHAMAaTh MOTHBBI M apryMEHTbl APYTMX @PU aHalIu3€ pe3yJbTaToB
JIESITETbHOCTH;

MPUHUMATH Ce0s1, TOHUMasi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

MPUHAMAaTh MOTHBBI M apryMEHTbl APYTMX @PU aHalIu3€ pe3yJbTaToB
JEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTHX HA OMIHOKH.

B mpouecce nOCTHKEHUSA JTUYHOCTHBIX PE3YJbTATOB OCBOCHHS IMPOrPaAMMBbI
no (usMKe A7 YPOBHS CpelHero oOmero ooOpa3oBaHus y OOyYarOIIUXCS
COBEPIICHCTBYETCS SMOLIMOHAJIbHBIN VHTEJUICKT, IIPEAIOJIararoun
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKJIIFOUAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE 3MOLIMOHATILHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUS Pa3BUTUSI COOCTBEHHOW SMOIMOHAILHON C(EepHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBAaHUS, BKIIOYAOIIET0 CAaMOKOHTPOJIb, YMEHHUE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHME, CIIOCOOHOCTh aJanTUPOBAThCS K
AMOIMOHAJILHBIM U3MEHEHUSM U MPOSIBIISATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEW CTPEMIICHUE K JTOCTHKECHUIO LIENIH U
yCIIeXy, ONTHMMHU3M, WHUIMATUBHOCTb, YMEHHUE JEHUCTBOBATH MCXOJAS U3 CBOUX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTBIBaTh €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COYYBCTBHIO U COINEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITIOUYAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kiacce mnpeamMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYYAIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpPax pojb U MECTO (Pu3NKu B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEICH:
MaTepuaibHas TOUYKa, UHepIUaIbHAs CUCTEMa OTCUYETA, aOCOTIOTHO TBEPOE TENO,
WJICaJbHBIN a3, MOJEIU CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKU 3apsijl PU pPelIeHnn (PU3NIECKux 3aj1ad;



pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECCHhI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETUYECKOW TEOpUM CTPOCHHMS BEIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBIDKEHUE, CBOOOJHOE TMaJeHue TeJ, ABUKEHUE [0 OKPYKHOCTH, WHEPIHS,
B3aumojencTeue Ten, 1uddys3us, OPOYHOBCKOE IBIKEHHE, CTPOEHUE KUIKOCTEH
U TBEPBIX TEJ, U3MEHEHNE 00bEMA TEIT IIPU HArPEeBaHHUH (OXJIAXKICHUH ), TETUIOBOEC
paBHOBECHE, UCIAPEHHUE, KOHACHCAIUS, MIIABJICHUE, KPUCTAIIM3AIUs, KUIICHUE,
BJIQYKHOCTh BO3/lyXa, MOBBIIICHHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXKIYy IapaMeTpaMu COCTOSIHUSI Ta3a B  HU30Ipolleccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPs/IO0B;

OMUCHIBATh MEXAHUYECKOE JBXKEHUE, UCIMOJNB3Yys (U3UYECKHE BEIMYUHBI:
KOOpAMHATa, MyTh, MEPEMENIEHHUE, CKOPOCThb, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrusi, MOTEHUHUAIbHAS SHEPIUsi, MEXaHHYeCKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWU NPABUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYMH, UX OOO3HAYCHHS] M EIAUHUIIBI,
HaxXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BEJINYMHAMU;

ONUCHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TE€JN M TEIUIOBBIE SIBIICHUS,
UCTIONIb3Ysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHMHETUYECKasi PHEPrys XaOTHYECKOTO JBIKCHUS MOJIEKYJ, CpeAHEKBaapaTUIHAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padoTra rasa,
KOO PUIIMEHT TMOJEe3HOTO JCUCTBUSL TEIJIOBOTO JIBUTATENs; IPU OINUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, UX
00O3HAaUEHUsT W EAWHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIC AICKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
sBJIeHUsT (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE TOJIEe, HAMPSHKEHHOCTD MOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
NPy OMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OO0O3HAYEHUs] M EIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JAHHYIO0 (PU3UYECKYIO BEIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHATM3UPOBAaTh (PU3UUYECKHE TMPOIECChl U SBJICHUS, UCIONB3Ys (PU3MUECKHE
3aKOHBI W TIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHa,
3aKOH COXPaHEHUs] MEXaHMYECKOW DHEPruM, 3aKOH COXPaHEHUS HWMITYJIbCa,
MPUHIUN CYNEPHO3UIIUA CHJI, TPUHIIUIT PABHOIMPABUS HHEPIHUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJAPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIiepaTypoH, MepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHCHHUS
AIIEKTPUUYECKOTO 3apsiga, 3akoH KylioHa, mpw »>TOM pasinyarh CJIOBECHYIO



(bOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMIBI JCHCTBUS MAIllMH, TPUOOPOB |
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOrO UCIOJIb30BAaHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
MIPOIIECCOB C WCIIOJIb30BAHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBath MpobiieMy/3aadyy M TUIOTE3y Y4YE€OHOTO JKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
bopMyIMpOBaTH BHIBOIBI,

OCYIIECTBIIAThH MPSIMbIC U KOCBEHHBIC U3MEPCHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO W3MEPEHUS U WCIIOJIh30BAaTh W3BECTHBIC
METO/Ibl OIICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJENOBAaTh  3aBUCUMOCTH  MEXKIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(bUKCUpPOBATh PE3YyIbTATHl IMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BH/JICe TAOJINIT ¥ TPa(pUKOB, A€TIaTh BEIBOABI IO pe3yjIbTaTaM MCCIICIOBaHNUS,

coOJII0/IaTh MpaBuiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBaHUN B
paMKax y4eOHOTro OJKCIEPUMEHTa, Y4eOHO-UCCIENOBATENLCKOW U MPOCKTHOM
JEATEILHOCTH C HMCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPONCTB M J1aOOPAaTOPHOTO
000Opy1I0BaHUS;

pemaTrh pacuéTHble 3aJaydl C SBHO 3aJaHHON (U3MYECKOW MOJIEINbIO,
UCTIOJNIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXOaMMBIC NI €€ PEIICHHs, TIPOBOIUTh PACcUEThl M OIEHUBATH PEATTLHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UYCCKON BEIIMUNHBI,

peraTh KaueCTBEHHbBIE 33/1a4d: BRICTPAUBAThH JIOTHUYECKU HEITPOTUBOPEUUBYIO
IEMOYKY PACCYXKICHUN C OMOpOM Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCIIOJIB30BaTh ~ TPU  PEIICHWH  y4eOHBIX  3aJad  COBPEMCHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JUIS TOWUCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAITUN
U TIPEICTABJICHUS YYEOHOW U HAyYHO-TIOMYJIAPHON MHGOpPMAIINH, TOJTYyYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;

MIPUBOJINUTH MIPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TPOIECCOB OKPYKAIOIIETO MHUpPa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

WCITIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B TMOBCEIHEBHOMN >KU3HU
JUTsl o0ecrieueHus: 0€30MacHOCTH MPU OOpaIleHuH ¢ TPUOOpPaMU U TEXHUUYECKUMHU



YCTPONCTBAMH, JIJISi COXPAHEHUS 370POBbS M COOJIOECHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TpYNNE C BBHINIOJHEHUEM PaA3JIMUHBIX COIMAIBHBIX pOJIEH,
IJIAaHUPOBaTh palbOTy TPYIIBI, pPaAlMOHAIBLHO pacCHpeAcssiTh OO0S3aHHOCTH U
MJIAHUPOBAThH JICATEILHOCTh B HECTAaHAAPTHBIX CUTYAIUSAX, aJeKBATHO OIICHUBATh
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINBI B PEIICHUE pacCMaTpUBAEMON MPOOJIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y OOYJAIOIIUXCSI YMECHUM:

JIEMOHCTPUPOBATh Ha IMpUMEpax pojib U MeCTO (Pu3nku B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4YHOM KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHONW TEXHHKU H
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh M €IUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3UYECKUX MOJIEIeH:
TOYEUHBIN 3JIEKTPUUECKUMN 3aps/l, JIyd CBETA, TOUCUHBbI UCTOUYHHUK CBETA, SAECpHas
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO sijpa MPHU PEIICHUH (PU3HUUECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DU3HKHU: DJIEKTPUUYECKAS] TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aMMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHuTHAas WHAYKIUS, JACHCTBME MAarHUTHOrO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, NPSIMOJIMHEHHOE PaCIpOCTPAHEHUE CBETAa, OTPAXKEHUE, IPEIOMIIECHUE,
uHTepdepeHnus, audpakuus W MOJSpU3alUs CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aTomMa BOJOpPOJa, €CTECTBEHHAass U HMCKYCCTBEHHas
PaINO0aKTUBHOCTB;

ONMUCHIBATh M3YUYEHHbIE CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOAUMOCTH  pPA3JUYHBIX  Cpeda) |
AJIEKTPOMArHUTHBIE SIBJICHUS (MPOIECCHI), HCMOJB3Ysl (PU3MUECKUE BEIUYMHBI:
AIIEKTPUUYECKUN 3apsijl, CUJIa TOKA, JICKTPUUYECKOE HAIPSIKEHUE, IICKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUia, padoTa TOKa,
WHIYKIUST MarHUTHOrO MojsA, cuia Ammepa, cuia JlopeHia, MHIYKTHBHOCTb
KaTYIIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEepHoJ M YacToTa
KoJieOaHUM B KoJeOaTeIbHOM KOHTYpe, 3apsii W Ccujla TOKa B IMpolecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOsIHUE U
ONTUYECKAs CUJia JIMH3BI, MPU ONHUCAHUM TPABUIHHO TPAKTOBATH (PU3UUECKHMA
CMBICIT HCIIOJIb3YeMBIX BEIWYMH, MX OOO3HAYCHHS W CIAWHHIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJIMYMHAMU;



OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3NYecKrue BEIMYHMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTHsI U UMITYJILC (POTOHA, IEPHO/T TIOTypaciiaia, SHEPTUs CBSI3H
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €JIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONTUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISITH 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3MUYECKHUE MPOIECChl U SIBJICHUS, UCIIONb3Ys (U3MUECKUE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJliIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOMN
WHYKINH, 3aKOH MPSMOJUHEUHOTO PaCIpOCTPAHCHUSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHA st PoTodddekTa,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4uCia, mocrynarel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmnaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbl, OOJACTH)
MIPUMEHUMOCTH;

OTIPEJICNISITh HAMIPaBJICHUE BEKTOPA MHIYKIIMA MArHUTHOTO TOJIsI TPOBOTHUKA
C TOKOM, cuJibl AMrepa u cuibl Jlopenna;

CTPOUTh M OIKCHIBATH H300pa)KEHHE, CO37aBaeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh IKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UUYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX HW3MEPEHUW: MNpPHU 3TOM
dbopmyupoBath TpobiieMy/3agadyy M THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO O0OpYyJI0BaHMs, MPOBOJUTH OMNBIT M
bopMyIUpOBaThH BHIBOHI,

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBAaTh 3aBUCUMOCTH  (DU3MUECKUX BEJIUYUH C HCIOJIb30BAaHUEM
NpSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (UKCHUPOBATH
pEe3yNbTAaThl MOJYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH B BHJE TaOIUIl U
rpaduKoB, AeNaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEJAECHUU UCCIEIOBAHUM B
paMKax ydeOHOro JKCIEpPUMEHTa, Y4eOHO-HUCCIIEIOBATEIbCKOW U TMPOEKTHOM
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyI0BaHUS;

pemarb pacuéTHbIE 3aJa4¥l C SBHO 3aJaHHOM (DU3MYECKOH MOJICTBIO,
UCIIOJB3Ys (U3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a YCIOBHUS 3aJ1auu



BEIOMpaTh (PU3UUECCKYIO MOJCIb, BBIICIATh (DU3UYCCKHE BEITUYUHBI B (DOPMYIIHI,
HEOOXOUMBIC IS €€ peIIeHUs, MPOBOJAUTHh PACYETHl M OLCHUBATH PEATBHOCTD
MIOJTy4EHHOTO 3HAUYCHUS (PU3HUSCKOMN BEIINIMHBI;

pelaTh Ka4eCTBEHHbBIC 33/1aUi: BHICTPAMBATh JIOTMUECKU HEMPOTHBOPECUUBYIO
IICTIOYKY PaCCYXJICHUI C ONMOpOH Ha WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh  MPH  PEIICHUW  y4eOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTUHU I MTOUCKA, CTPYKTYPUPOBAHUS, UHTCPIIPETAI[H
U TPEJICTaBJICHUS YY4COHOW W HAYYHO-TIONYJISIPHOW WHGOPMAIIMHU, TIOTYYCHHOW U3
pa3IMYHBIX HCTOYHUKOB, KPUTHYCCKH aHATU3UPOBATH MOJTy4aeMyt0 HH(OPMAIIHIO;

OOBSCHATh TIPUHIMITBI JEHCTBUS MAallMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3iMyaTh YCIOBUS UX OE30IMaCHOTO HCIIOJIL30BAaHUS B IIOBCETHEBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCKHBIX YIECHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IMPOIICCCOB OKPYKAIOIIECIO MHpA, B Pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B IMOBCEAHCBHOW JKU3HH
I obecrieueHus: 6€30MMacHOCTH TP OOpaIlleHUH ¢ MPUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOIIEH Cpeae;

paboTaTh B TpYyHIE C BBHINOJHCHHEM pPa3IMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNIBL, PAMOHAIBHO PACIPENCATh OOS3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYAIIHMsIX, aJCKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHHKOB I'PYIIIIBI B PEIICHUE PacCMaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM undposbIie
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Htoro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
. 1
21 Kunewarika 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
. 1
22 Huramiia o https://m.edsoo0.ru/7f41bf72
bu6nmoreka [JOK
23 Cratika TBepaoro Tena 3 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.4 3aKOHBI COXpaHEHUsI B MEXaHUKE 9 1 1 https://m.edsoo.ru/7f41bf72
Wroro no pazueny 27
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
OCHOBBI MOJIEKYJISIPHO-KMHETHUECKOM bubnuorexa [IOK
3.1 11 1 1
TEOpUHU https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBbI TEPMOAMHAMHIH 12 . https://m.edsoo.ru/7f41bf72
3.3 ArperatHble COCTOSIHUSI BEIIIECTBA. 5 bubnmoreka [JOK



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

®da3oBbIe IEPEXOBI

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

Wroro no pazueny 28
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
4.1 C) 12
FCKIPOCTATII https://m.edso0.ru/7f41bf72
492 [TocTostHHBIHM 25eKTpUYecKuil TOK. TOKU B 16 bubnnoreka [JOK
' Pa3IMYHbIX Cpeiax https://m.edsoo.ru/7f41bf72
Htoro no pazneny 28
Pazznen 5. PUSHUYECKUM TIPAKTUKYM
5.1 Ou3nyecKuil MPakTUKyM 15
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHas bubnuorexa [JOK
1.1 15 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 15
Paznen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 10 1 1 bubnnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97¢c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 7 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 12 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazueny 29
Pa3znen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
OCHOBBI CIENUATTBHON TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubmuorexa [JOK
. 1
4.1 DJIeMEHTHI KBAHTOBOU ONTHUKH 7 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 7 bubmuorexa [JOK



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

4.3 ATOMHOE SApO

Uroro no pazgeny

22

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

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

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bubmuorexa [JOK
5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 7 htts://m.edsoo.ru/7fA1c97c
Hroro no pasneny 7
Pazznen 6. PUSHUYECKHM TIPAKTUKYM
6.1 ®u3nyecKkuil NPakTUKyM 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
bu6mmoreka [IOK
& Obobwaiouiee nosToperie 0 https://m.edsoo.ru/7f41c97¢c
Hroro mo pazueny 6
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Jlara nudpoBLIe
Ne n/m Tema ypoka KonrTpoabubie IIpakTuueckue op
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypchl

®du3nka — HaykKa 0 IpUpo/Ie.

1/1 Hayunbie MeT(?)IK bI HO?I,)H:HI/M 1 05.09 bubmorexa [JOK

e A ' https://m.edsoo.ru/ff0c32e2

OKPY>KaIOIIEer0 MUpPa
Ponb u MecTo pusuku B

2/1 (GhOopMHUPOBaHUK COBPEMEHHOM 1 05.09 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B ' https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeSATETHHOCTH JII0IeH
MexaHnueckoe ABUKEHUE.

32 OTHOCHUTENBHOCTh MEXAaHHUYECKOTO 1 08.09 bu6mmoreka [IOK
neuxeHusd. [lepeMenienue, CKOpocTs, ' https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
Pannyc-BekTop MaTepuanbHOU
TOYKH, €r0 MPOEKIUU HA OCH CUCTEM

412 POSIEH 1 12.09
KoopauHat. PaBHomepHoe
MPSIMOJIMHEITHOE IBUYKEHUE
PaBHOYCKOpEHHOE IPSIMOJIMHENHOE bubnnorexka [JOK

5/2 1 12.09
JBUKECHHE https://m.edsoo0.ru/ff0c3620
CBobOoniHOe majieHne. Y ckopeHue
CBOOOTHOTO TaJieHus. [|BruxkeHne b K

6/2 )i hi§ p\ 1 1509 nonmmoreka 11O

Tema, OPOIIEHHOTO O] YIJIOM K
TOPH30HTY

https://m.edsoo.ru/ff0c372e



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e

KpusosnHeliHOE NBUKEHUE.

bubmuorexa [JOK

712 5 19.09
JBIIKCHHE MATEPHAILHOH TOHK 110 https://m.edsoo.ru/ff0c39cc
OKPY>KHOCTH
TexHu4eckue ycTpoucTsa u

8/2 IIPAKTUYECKOE IIPUMEHEHUE! 1909 bubmuorexa [IOK
cnunometp. Konrpomnpnas pabora mo ' https://m.edsoo.ru/ffOc3ada
teme «KuHematuka»

AHaim3 KOHTPOJIBHOH paboTHI.

9/3 [IprHIHAII OTHOCUTENBHOCTH 22.09 bubnuorexa [IOK
lanunes. MHepumnanbHbIE CUCTEMBI ' https://m.edsoo.ru/ff0c3be8
orcuera. [lepsslii 3akoH HproToHA
Macca Tena. Cuina. [Ipuniun

10/3 Cyneprosuiuu cuii. Bropoi 3akox 26.09 Bubmiorexa LIOK

yrep - BTop B ' https://m.edsoo.ru/ff0c3be8
HeroToHa 151 MaTepuanbHON TOYKU
Tperuit 3akoH HeroTtona 11 bubnuoreka [IOK

11/3 26.09
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro tsaroreHus. Cuna Bu6 10K

nonnoTeKa

12/3 ! 29.09
TDKECTH. LICPBaT KOCMHTHECKad https://m.edso0.ru/ff0c3d00
CKOPOCTh

13\3 JIBukeHre HeOECHBIX Te U UX 03.10
cnyTHUKOB. 3akoHbl Keruiepa
Cuia octu. 3akoH I'yka. Bec

14/3 Tena ]};?c)};rena BIXK ery(i:ﬂ C 03.10 bubmmorexa [JOK

) > ABIDEYIH ' https://m.edsoo.ru/ff0c3e18
YCKOpEHUEM

15/3 Hasnenue . 'mapocrarnueckoe 06.10
nasnenue. Cuna Apxumena

16/3 Cwia tpenust. KoadumuenT tpenus. 10.10 bubnnoreka [HOK

Cuna COIIPOTUBJICHHUSA ITPU ABUKCHUN

https://m.edsoo.ru/ff0c3f76



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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TCJ1a B X KUJKOCTHU WUJIK I'a3€

17/3

18/4

KonTponbhas pabota no teme
«/IlnHamMuka»
[TocTynarensHOE U BpalareibHOe

JBIDKEHHUE a0COJIFOTHO TBEPIOTO
Tena.

10.10

13.10

bubmuorexa [JOK
https://m.edsoo.ru/ff0c41a6

19/4

Mowment cuibl. Ilineyo cuiml.
YcnoBus paBHOBECHSI TBEPJOTO TeNa

17.10

20/4

CrnosxxeHue cuil, IpUI0OKEHHBIX K
TBepaoMy Teny. LlenTp TsxecTH.
Pemenne 3anau mo teme «Cratnka
TBEPJIOTO TeJIay

17.10

21/5

22/5

Hmnynbc MaTepuanbHON TOUYKH,
CHUCTEMBI MaTEPHAIIBHBIX TOYEK.
Nmnynse cuisl.

3akoH COXPAaHCHUS UMITYJIbCA.
PeaktuBHOE nBHKEHHE

20.10

24.10

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c43d6

23/5

24/5

PaGora u MOIIIHOCTDH CHIJIBI.

Kunernueckas sHeprus
MatepHaabHOi ToukH. Teopema 06
U3MEHEHUU KUHETUYECKOW DHEPIUU

24.10

27.10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

25/5

[ToreHmanpHas 3HEPrUsl.
IToTreHManbHas SHEPTUs ypyro
nehOpMUPOBAHHON MPYKUHBI.
IlorennmaneHas 3HEPrUs TENA
BOJIM3U MOBEPXHOCTH 3EMITH

07.11

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc461a

26/5

ITorennuanbpHbIE U

07.11

bu6mmoreka [IOK



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

HCIIOTCHIHMAJIBHBIC CHJIBI. CBs3b
pa6OTBI HEIMOTCHLUHMAJIBHBIX CHJII C
H3MEHEHHEM MEXaHHMYSCKOM OHCPIrun
CHCTEMBI TCII.

https://m.edsoo.ru/ff0c478c

27/5

3aK0OH COXpaHEHUsI MEXaHUYECKON
SHEPrUu

10.11

28/5

JlaGopaTopHnas pabota
«HccnenoBanue cBs3u pabOTHI CHITBI
C U3MEHEHUEM MEXAHUYECKOU
SHEPTUHU TeJa Ha pUMepe
pacTsDKEHUS PE3UHOBOTO JKI'yTay

14.11

29/5

30/6

31/6

32/6

KonTponbhas pabota no Teme
«Kunemaruka. J[uHamuka. 3aKOHBI
COXpAHEHUS B MEXaHUKE»

AHaiu3 KOHTPOJIBHOM paboTHI.
OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETHUECKON
TeopuH. bpoyHOBCKOE ABUKEHUE.
Anddyszus

XapakTep JBUKCHUS U
B3aMMOJEMCTBYSI YACTHIL] BELLIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEH
Y TBEPIBIX TEN

Macca MOJICKYII. Komuuecto
BemecTBa. IlocTossHHAs ABora,upo

14.11

17.11

21.11

21.11

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4b74

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

33/6

TermmoBoe paBHOBecue. TemnepaTypa
u e€ usMmepenue. [llkana temneparyp
Llenbcus

24.11



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

34/6

Wneansueiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

28.11

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4fde

35/6

AbGcomoTHas TemIeparypa Kak Mmepa
CpEeIHEW KMHETUYECKON SHEPTUun
JBUKECHHSI MOJIEKYIL.

28.11

bubmuorexa [JOK
https://m.edsoo.ru/ff0c511e

36/6

37/6

YpaBHeHue
MenaeneeBa-Knanelipona

3akoH /lanbToHa. ['a30BbIe 3aKOHBI

01.12

05.12

38/6

JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
MEX]y TapaMeTpaMH COCTOSIHUS
Pa3peKCHHOTO ra3a

05.12

39/6

W3onponeccsl B M€aIBHOM ra3e U
uX rpaduueckoe npeacTaBieHue

08.12

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

40/6

4177

4217

43/7

KonTponbhas pabota mo Teme
«OcuoBsl MKT»

Bnytpennss sneprus
TEPMOJIMHAMHYECKON CUCTEMBI U
cr1ocoOblI €€ n3MeHenns. KonuuecTso
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPTHs OJTHOATOMHOTO UJI€aTbHOTO
rasa

Bunae! rerionepenaun

YV nenpHas TEII0EMKOCTh BEIIECTBA.
KoauuecTBo TemnoTsl npu
TEILIonEepeaayc.

12.12

12.12

15.12

19.12

bubmuorexa [JOK
https://m.edsoo.ru/ff0c5952

bubmuorexa [JOK
https://m.edsoo.ru/ff0c5c36

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c5¢c36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

4417 AnmnabaTHBIH mporece 19.12
45/7 IlepBblii 3aKOH TEPMOIMHAMUKHU U 9.1 bubnnoreka [HOK
€ro pUMEHEHHE K U30IpoLeccaM ' https://m.edsoo.ru/ffOc5efc
HeobOpaTtumocTs mporieccoB B
46/7 npu f_)) ¢. Bropoii I;aII:OH 26.12 bubmorexa [IOK
pupode. B1op ' https://m.edso0.ru/ff0c6230
TEPMOJIMHAMUKH
48/7 ITpunnun nevicreus u KII1/ 26.12 bu6mmoreka [IOK
TETJIOBOM MaIlIMHbI ' https://m.edsoo.ru/ff0c600a
4977 [uxn Kapro u ero KI1/] 29.12
50/7 Pemenne 3amad mo reme «OCHOBBI
TEPMOJTMHAMUKH
51/7 DKOJIOTHYECKUE TTPOOIEMBI
TEIUIOHEPTETHKHU
O06o06maromuit ypok
5217 <<M0J'II:K ;: Has}:p ¢usuka. OCHOBBI bubmmorexa LIOK
YA ' https://m.edsoo.ru/ff0c6938
TEPMOIMHAMHKI)
KonTponbhas pabota mo Teme
53/7 «Monl?alc s Hl:ﬂ ¢uznka. OCHOBBI bubnuorexa LIOK
YIIP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKIY
AHanIn3 KOHTPOJIbHOM paboTHI.
53/8 [TapooOpa3oBaHie U KOHIEHCALIHAS bubmmorexa [TOK
pOODP ' https://m.edsoo.ru/ff0c63b6
Ucnapenue u xuneHue
AOcoroTHAs 1 OTHOCUTETTbHAS
54/8 BJIQXKHOCTH BO3AyXa. HachleHHBIN bubmmorexa LOK
yxa. https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramnueckue n BuG OK
55/8 amopdHbIe TeTa. AHU30TPOTIHS nommoreka L{

CBOMCTB KpHCTaLIOB. JKujakue

https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

Kkpuctajibl. CoBpeMEHHbIE
MaTepHabl

[l1aBnenue u KpUCTaIIM3ALIMSL.
VY aenpHas TEIUIOTA IJIABJICHUS.

bu6mmoreka [IOK

56/8
CyOnumarusi. YpaBHEHUE TEIIOBOTO https://m.edsoo.ru/ff0c6708
Oananca
57/8 [ToBepXHOCTHOE HATSKEHHUE. bubnnoreka [JOK
KanwnmiapHsele sBieHus https://m.edsoo.ru/ff0c6820
OneKTpu3anys Tejl. DICKTPHICCKUN
58/9 3aps, pIIBalllsH a DJICKT I/IHI;CKI/IX bubmorera [JOK
AL A p https://m.edsoo.ru/ffOc6bcc
3apsI0B
[IpoBOAHMKH, AUIICKTPUKH U
59/9 H(I))J'I OBOJIHHMKHU 3a1j§H bubmorexa LHOK
YHpOBOA ’ https://m.edsoo.ru/ffOc6bcc
COXpaHEHHUs JEKTPUUYECKOTO 3apsia
B3aumoneiicTBue 3apsiioB. 3aKoH
60/9 Kynona. ToueuHbIi 271K TpHUECKUI bubmorexa HOK
Y ’ P https://m.edsoo.ru/ffOc6ced
3apsin
Hanpsx€HHOCTB 3JIEKTPUYECKOrO
61/9 nosist. [IpuHnun cynepno3unuu bubnuoreka [IOK
ANEKTPUYECKUX ToneH. JInnun https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTH
62/9 CBs13b HANPSDKEHHOCTH TIOJIS U
Pa3HOCTHU MOTEHIMAIOB
PaGota cuit 371eKTpOoCTaTHUECKOTo
63/9 ond. ITorennuan. Pa3Hocts bubmmorexa [TOK
i ' https://m.edsoo.ru/ff0c6f00
MOTCHITUAIOB
64/9 [IpoBOHUKY W TUATEKTPUKU B bubnnoreka [HOK

OJICKTPOCTAaTUYCCKOM IIOJIC.

https://m.edsoo.ru/ff0c7018



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018

I[I/IE)JICKTpI/I‘-IeCKaSI MIpOHUIIACMOCTb

65/9

OnexrpoéMkocTs. Konnencarop

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

66/9

67/9

68/9

69/9

DNEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCAaTopa. JHEPrus
3apsHKEHHOTO KOHIEHCaTopa

JlaGopaTtopHas pabora "M3mepenue
3JIEKTPOEMKOCTH KOHeHcaTopa"

[puHIHMIT 1SHCTBUS U IPUMCHEHHE
KOH/ICHCATOPOB, KOIMPOBAJIBHOTO
armapara, CTpPyHHOTO IpUHTEpA.
DneKkTpocTaTHYecKas 3aIluTa.
3azeMyIeHHE SIIEKTPOIPUOOPOB

Konrponbnas pabora no reme
«DNEKTPOCTATUKA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

70/10

AHann3 KOHTPOJIbHOM paboThI.
DNEeKTPUUECKUN TOK, YCIOBUS €ro
cymiectBoBaHusA. [I0CTOAHHBIN TOK.

71/10

72/10

73/10

Cuia Toka. Hanpsixenue.
Comnpotusnenue. 3akon Oma ist
y4JacTka [enu

HOCJ’ICI[OBaTCJ'IBHOC, napaJijieJIbHOC,
CMCIIaHHOC COCAMHCHUC
IMPOBOAHUKOB

JlaGopatopHas pabora «3yueHue
CMEIIaHHOTO COeIMHEHUS
PE3UCTOPOBY

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

74/10

DNEKTPUUECKOE COMTPOTUBIICHHE.



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

Y aenbHOE COIMPOTUBJICHUEC BCUICCTBA

75/10

76/10

PaboTa 1 MOIIIHOCTB AJIEKTPHYECKOTO
Toka. 3akoH Jlxxoynsa-Jlenua
3akon OMa 115 OJTHOM (3aMKHYTOM )

aneKkTpudeckoi uenu. Koporkoe
3aMbIKaHUE.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

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

77/10

JlabopaTtopHas pabota «3mepenue
OJIC ucToyHUKa TOKA U €0
BHYTPEHHETO COIPOTUBIICHUS

78/10

DNEeKTpOHHAs IPOBOJAUMOCTD
TBEP/IBIX METAIIOB. 3aBUCUMOCTb
COIIPOTHUBIICHUS] METAIIJIOB OT
Temrneparypbl. CBepXIpOBOIUMOCTh

79/10

80/10

81/10

82/10

DJIEKTPUIECKUN TOK B BAKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

[TonynpoBOIHUKY, UX COOCTBEHHAS U
IIPUMECHAsl TPOBOAUMOCTb.
CaoilicTBa p—N-niepexoja.
[TonynpoBoaHUKOBBIE TPUOOPHI
DNEKTPUYECKUH TOK B pacTBOpPax U
pacIuiaBax 3J€KTPOJIUTOB.
DNEKTPOIUTHYECKAs JUCCOLUAIIM.
DneKTpoaun3

DNEKTPUYECKHU TOK B Ta3ax.
CaMOCTOSTENLHBIN U
HECaMOCTOSITENILHBIN pa3psi.
Monnus. [1mazma

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc84ae

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c82ba

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae

83/10

DNeKTpUUYECKHe MPUOOPHI 1

bu6mmoreka [IOK



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

YCTPOMCTBA U UX MPAKTUIECKOE
npuMeHeHue. [IpaBuiia TeXHUKH
0€30I1aCHOCTH

https://m.edsoo.ru/ff0c86fc

84/10 Ob6o06maromuit ypox bubmmoreka LIOK
«INEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme

85/10 «9.]'IeII<)TpOCTaTII/)IKa. [TocTostHHBIIM bubnnoreka [JOK
ANEKTpUYeCKuil TOK. TOokHU B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpEIax»

86/11 Ou3nyecKuil MPakKTUKyM

87/11 DuU3NYECKU MPAKTUKYM

88/11 DuU3NYECKU MPAKTUKYM

89/11 Du3nyecKui NMPaKTUKYM

90/11 Du3nyecKui MPaKTUKYM

91/11 DuU3NYECKU MPAKTUKYM

92/11 DuU3nYeCKu MPaKTUKYM

93/11 Pu3nyeCcKui MPaKTUKYM

94/11 Pu3nyeCcKui MPaKTUKYM

95/11 Pu3nyecKui MPaKTUKYM

96/11 DuU3NYECKU MPAKTUKYM

97/11

DuU3nYECKU MPaKTUKYM



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

98/11 Pu3n4eCcKuil IPaKTUKYM 1 1
99/11 DuU3NYECKU NMPAKTUKYM 1 1
100/11 DuU3nYECKU MPaAKTUKYM 1 1
101 PesepBublii ypok. O6o0maromuit 1 bubnuoreka [IOK
ypok 1o Temam 10 kitacca https://m.edsoo.ru/ff0c8c56
102 PesepBublit ypok. O0oOmaromuit 1 bubnnorexa [HOK
ypok 1o reMam 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 102 18

[NPOTPAMME



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Nen/m Tema ypoka Konrpoabnbie IIpakTuyeckue Aara mupposkic
Bcero u3ydyeHusi  obOpa3oBaTe/IbHbIE
padoThbI padoThbI pecypeni

ITocTosTHHBIE MAarHUTHI M KX

1 B3auMOJIeHcTBHE. MarHuTHOE IOJIE. 1 bu6nmorexa LIOK
Bektop MaruuTHOM MHAYKUMH. JIMHUK https://m.edsoo.ru/ff0c9778
MarHUTHON WHTYKITUU
MarsuTHOe 1oJie TPOBOTHUKA C

5 ToKOM. OnbIT DpcTena. 1 bubnnorexa [JOK
BzaumopeiicTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHas pabora «3yueHue 1 1 bubmmnoreka HOK
MAarHUTHOTO I0JIsI KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe

4 JleticTBE MarHUTHOTO TTOJIS Ha 1 1 bubnuoreka [{OK
MPOBOJIHUK ¢ TOKOM. Cuita Amriepa. https://m.edsoo.ru/ff0c9acO
JlaGoparopHas paboTa

5 «Uccnenosanne neicTBUSA
MOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM)
JleficTBME MarHuTHOTO MOJISI Ha

6 JBIKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubmorexa HOK

https://m.edsoo.ru/ff0c9df4

Cwua Jlopenna. Pa6ota cuitel Jlopeniia

7 Pemenue 3agau no reme «Cuna
Awmriepa u cuna Jlopenna»

8 DneKkTpoMarHuTHas HHAYKIus. [loTok 1



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

BCKTOpa MarauTHOM HHIAYKIHUH.

10

11

OJIC nunaykiuu. 3aKoH
AIIEKTPOMATrHUTHOW WHYKITHH
®dapanes

JlaGopaTtopHnas pabota
«HccnenoBanue sIBJICHUS
AIEKTPOMArHUTHOW MHTYKITUI)

NHnykTuBHOCTS. SIBIIEHUE
camounaykuu. J/]C caMOMHIyKIHH.

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

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

12

13

14

15

3Heprm{ MAarauMTHOTI'O ITOJIA KaTyHIKH C
TOKOM. DJIEKTPOMArHUTHOE T0JIe

TexHUUECKHE YCTPOUCTBA U X
IPUMEHEHHE: TOCTOSHHBIC MATHUTHI,
AIIEKTPOMATHUTBHI, DIICKTPOIBUTaTEb,
YCKOPHUTEIH 3JIEMEHTAPHBIX YACTHIL,
WHIyKIIMOHHAS [IeYb

Ob6o6maromuit ypok «MarautHoe
nose. DIeKTPOMarHUTHAS HHIYKIHSDY
KonTposabnas pabora no teme

«MaruuTHoe 10JI€E.
DNIeKTPOMarHuTHasE UHIYKIUS»

bu6nmnorexa LIOK
https://m.edsoo.ru/ffOcab82

bubmmoteka IIOK
https://m.edsoo.ru/ffOcad58

16

AHanIn3 KOHTPOJIbHOM paboTHI.
CB00OOHBIE MEXaHUUECKHE
konebanus. 'apMoHndeckue
KoneOaHus. YpaBHEHUE
TapMOHUYECKHUX KOIeOaHUH.
[IpeBpaiienue suepruu

but6mmorexa [IOK
https://m.edsoo.ru/ffOcaf06

17

JlaGopaTtopHnas pabota



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

«H/ccnenoBanue 3aBUCUMOCTH
Mepro/ia MajIbIX KojieOaHui Tpy3a Ha
HUTH OT JJTAHBI HUTH U MacChl TPy3a»

18

Konebarenbuslit kouTyp. CBOOOAHBIE
SJICKTPOMArduTHBIC KoJIEOaHMS B
UJIeaIbHOM KOJIeOaTeIbHOM KOHTYpE.
AHaorust Mex 1y MeXaHHYeCKUMU U
AIIEKTPOMATHUTHBIMH KOJICOaHUSIMU

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

19

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrur B UACAJIbHOM
K0JIeOATEIbHOM KOHTYpE

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

20

[IpencraBieHue o 3aTyxXaroIIUX
KosieOaHusX. BeHyXIeHHBIE
MexaHu4vecKkue Kojiebanus. Pesonanc.
BI)IHY)KI[CHHBIG BHGKTpOMaFHI/ITHI)Ie
KoaeOaHus

bubmuoreka [IOK
https://m.edsoo.ru/ffOcbb86

21

ITepemenHbIi TOK. CHHYCOUAANBHBIN
MEPEMEHHBIN TOK. MOITHOCTH
MEPEMEHHOT0 TOKa. AMIUITUTYAHOE U
JICUCTBYIOIIEE 3HAYEHUE CUIIBI TOKA U
HaIpsHKEHUs

bu6nmnorexa LIOK
https://m.edsoo.ru/ffOcbd34

22

23

Tpancdopmarop. [IpousBoacTso,
nepegava u norpedieHue
3JIEKTPUYECKON SHEPTUU

YCTpOUCTBO U IPAKTUYECKOE
[IPUMEHEHHUE IEKTPUYECKOT0 3BOHKA,
reHeparopa NepeMeHHOr0 TOKa, JTMHHUI
JNeKTponepesad

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

24

OKOJIOTUYECKUE PUCKU IIPH



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

HPOM3BOJICTBE AIEKTPOIHEPIUH.
KynbeTypa ncnonabp3oBanus
AJIEKTPOIHEPTHU B TIOBCETHEBHOM
KU3HH

25

KontponbHas pabora o teme
«MexaHU4eCKUe 1 AIeKTPOMAarHuTHbIE 1
KOJIeOaHUs)

26

27

28

AHaim3 KOHTPOJIBHOH paboTHI.
MexaHU4YeCcKUe BOJIHBI, YCIOBUS 1
pacnpoCTpaHeHUS!.

[Tepuon. CkopocTh pacpoCTpaHEHUs
U JuinHa BonHbI. [lonepeunsie u
IIPOJIOJIBHBIEC BOJTHBI

Wutepdepenuys u nudpaxuus
MEXaHUYECKUX BOJIH

bubnuoreka [IOK
https://m.edsoo.ru/ffOcca54

29

3Byk. CkopocCTh 3ByKa. [ pOMKOCTh
3ByKa. Beicora ToHa. TemOp 3Byka

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

30

31

32

DJIEKTPOMAarHUTHBIE BOJIHBI, UX
cBoiicTBa U ckopocTk. [kama 1
AJIEKTPOMATrHUTHBIX BOJIH

[TpuHIMTIBI PaAHOCBS3U U

TesneBuieHUs. Pa3Butue cpeacts 1
cBsi3u. Panmonokanus

KonTtponbHas pabdora «Konebanus u
BOJIHBI»

bu6nmorexa LIOK
https://m.edsoo.ru/ffOccfe0

but6mmorexa [IOK
https://m.edsoo.ru/ffOcc6f8

33

[IpamonnHEHOE pacpOCTpaHEHNE
CBeTa B OAHOPOJHOM cpene. TodeuHblid 1
HMCTOYHUK cBeTa. JIyd cBera

bu6nunorexa LIOK
https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

34

OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUS
cBera. [locTpoenne n3o0paxkeHuit B
IJIOCKOM 3epKaje

bubnunoreka LIOK
https://m.edsoo.ru/ffOcd4e0

35

[Ipenomiuenue ceera. Ilonnoe
BHYTpEHHEE oTpaxkeHue. IIpenenpHbli
yr'OJI IIOJIHOTO BHYTPEHHETO
OTpa)kKCHHUs

bubnunorexa LIOK
https://m.edsoo.ru/ff0cd7{6

36

37

JlabopaTtopHas pabota «3mepenue
1oKa3aTessl MPEeTIOMIICHHS CTEKIIa

JIunsel. [TocTpoenne n300pakeHuit B
JIUH3E.

bubnuoreka [{OK
https://m.edsoo.ru/ffOcd67a

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

38

dopmyiia TOHKOH JUH3bL. Y BEIMYCHUE
nuH3bl. Cobuparoiue u
pPacCcenBarOIINE JTUH3BI

39

JlaGopaTtopHnast pabota
«Hccnenosanue cBOUCTB
M300paKCHUM B JIMH3AX)

40

41

42

Hucnepcus cera. CoxxHbIA COCTaB
6enoro csera. L{Bet. JlabopaTopHas
pabora «HabmroneHnue aucnepcun
CBETa»

WnTepdepenmus ceera. Y cinoBus
HaOJI01eHUST MAKCUMYMOB U
MUHUMYMOB UHTEp(epeHIIun

Hudpakuus csera. Judpakunonnas
pemeTka

bubnunorexa LIOK
https://m.edsoo.ru/ffOced22

43

[TonepedHOCTh CBETOBBIX BOJIH.
[Tonsipuzanus ceera

but6mmoreka [IOK
https://m.edsoo.ru/ffOcf02e



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

OnTuueckue mpuOOPs U YCTPOUCTBA U

44
YCJIOBHS MX 0€3011aCHOTO TPUMEHEHUS
I'paHuIIBI TPUMEHUMOCTH
KJIaCCUYeCKOW MexaHukH. [locTynarsl bubnmnoreka HOK
45 .
CIIELIMATIbHON TEOPUH https://m.edso0.ru/ff0cf862
OTHOCUTEILHOCTH
OTHOCUTENBHOCTHh OJJTHOBPEMEHHOCTH.
46 3aMeyicHUe BPEMCHH U COKPAICHHE bubmorexa [JOK
s p patll https://m.edsoo.ru/ff0cfad2
JUTAHBI
DHeprus U UMNYJIbC PEISITUBUCTCKOM
47 gacTullbl. CBA3b MacCHI C HEPTUEH U bubmorexa LOK
Hl- P https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHUS MOKOS
48 KoHTposnbHas paboTta no tTeme «OnTHKa. bubnunoreka LIOK
OcHoBbl CTO» https://m.edsoo.ru/ffOcf6f0
49 ®oronsl. opmyna [Inanka. Jneprus bubnmnoreka HOK
U UMIYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
50 Nziydenune abCoFOTHO YEPHOTO TeJa.
3akoH cMmenienus Buna
OTKpBITHE U HCCIE0BaHNE Bu6 LIOK
nOIMOTEKA
51 otoa(dexra. O A.T.
porospexr TIpITET https://m.edsoo.ru/ffOcffc4
CromeroBa
3akoHbl poTtorPdexra. YpaBHeHHE
52 SI?IHmTegI)Ha JI(IS)I(I)(I)OTOB(I)(ECKT& bubmmorexa LIOK
g ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gorosdppexra
Jasnenue ceera. OnwiTe [1. H.
53 JleGeneBa. XumMuueckoe AciicTBHE bubmorexa I[JOK
AcBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
54 TexHUYEeCKHEe yCTPOMCTBA U



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

MPAKTUIECKOE TPUMEHEHUE!
dboTos1eMeHT, HOTOIATUHK,
COJIHEYHast OaTapest, CBETO MO/

Pemenue 3an1au no teme «1€MEHTHI
KBaHTOBOU oNTUKW». KOHTposbHAsA

bubnunorexa LIOK

55
pabora 1o Teme «IeMEHThI https://m.edsoo.ru/ff0d0302
KBAHTOBOM OIITHKH
56 AHaIM3 KOHTPOJIBHOH paOOTHI. bubnnorexa [JOK
Mopaens aroma ToMcoHa https://m.edsoo.ru/ff0d091a
57 . OnpITe Pesepdopaa o paccestHuio
a-yactull. [Tnanerapnas Mojeins aTroma
bubnunoreka LIOK
58 IT b
OCTyTaTR bopa https://m.edsoo.ru/ff0dOafa
Hznydyenne u noriomieHne (OTOHOB
59 I I/I}ll'lqe exoie aTOMleJl co H(()I;"O OBHS bubmorexa [TOK
p pexo . a P https://m.edsoo.ru/ff0d0afa
SHEPTUU Ha Ipyroi. Buasl ciekTpos
60 CrexTp ypoBHEH YHEPTrUu aToma
BOJIOpO/A
BomnnoBrie cBolicTBa yacTul,. BomHbI
61 e bpoiinsa. KoprnyckyinspHo- bubmorexa [JOK
7€ bp . PHyCKYIAp https://m.edsoo.ru/ff0d0ca8
BOJTHOBOM JTyaJli3M.
62 CHoHTaHHOE U BBIHYKJIEHHOE
usiydenue. Jlasep
OTKpbITHE PATUOAKTUBHOCTH. OTIBITHI
63 Pesepdopna no omnpeneneHnto cocTaBa bubnmorera LHOK
PYOPA beA https://m.edsoo.ru/ff0d0fd2
PaIMOaKTUBHOTO U3TYICHHUS
64 CgoiicTBa anbda-, 6era-, raMma-

u3nydyeHus. Bousaue



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

PAAOAKTUBHOCTH HA KHUBBIC
OpraHnu3Mbl

65

66

67

68

OTKppITHE IPOTOHA U HEUTPOHA.
H3oTomnsl.

Anbda-pacnian. IIEKTPOHHBINA U
MO3UTPOHHBIN OeTa-pacman. ['amma-
U3Iy4yeHue

3Hepr1/m CBs31 HYKJIOHOB B d1pPC..

SAnepusie peakiuu. KontponabHas
paboTta o Teme» ATOMHOE SIIPO»

bubnmoreka [IOK
https://m.edsoo.ru/ff0d1162

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1356

69

AHam3 KOHTPOJIBHOH paboTHI.
SAnepusrii peaktop. [Ipodaemsr,
HIEPCIIEKTUBBI, SKOJIOTHYECKUE
ACTICKTHI SIIEPHON SHEPTeTHKH

70

DneMeHTapHbIe YacTullbl. OTKpBITHE
no3utpoHa. Meto el HaOII0IeHUS U
pETUCTpALIU JIEMEHTAPHBIX YACTHII.
Kpyrnsiii cron «@yHaaMeHTalIbHbIE
B3auMOAeUCTBUA. ENMHCTBO
bu3UYECKOI KapTUHBI MUPAY

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

71

Bupg 3sé3nnoro neda. Co3se3nus,
HpKI/Ie 3Bé321])1, IIaHETHI, UX BUIUMOC
nBmkenue. CoaHevHass CUCTEMaA

72

73

Comrne. ConHeyHas akTUBHOCTb.
Nctounuk sHeprum CoJiHIa U 3BE31T

3BE3/bI, X OCHOBHEBIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOU



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

nocJieIoBaTeaIbHOCTH. BHyTpeHHee
ctpoenue 3BE311. CoBpeMeHHbIE
MPEJICTABICHUS O TIPOUCXOXK/ICHUU U
sBomonu CoJHIIa U 3BE3]

Muneynsiii [Iyte — Hama ['anakTuxa.
[Tonoxenue n aBmxenne CosHua B

74 .
lanakTtuke. ['anaktuku. YEpHbIE ABIPHI
B SIpax rajJakTHK
Bcenennas. Paz6eranue rajakTuk.

75 Teopus bosbmoro B3peIBa.
PenukroBoe uznydeHue.
MeraranakTuka

76 Hepemennsie mpodiaemMbl aCTpOHOMUU

77 KonrtpomnbHas pabota «1€eMeHTHI
ACTPOHOMMH U acTPOPUIUKI»

78 AHann3 KOHTPOJIbHOM pabOThI

79 Pu3nUeCcKuil IPAKTUKYM

80 Pu3nYecKuil NPAKTUKYM

81 Pu3nUecKuil TPAKTUKYM

82 Pu3NYeCcKuil TPAKTUKYM

83 Pu3nYeCcKul IPAKTUKYM

84 Pu3n4eCcKu IPAKTUKYM

85

DuU3NYECKU MPAKTUKYM




Pu3n4eCcKu NPAKTUKYM

86

87 DuU3NYECKUH MPAKTUKYM

88 DuU3NYECKUH MPAKTUKYM

89 Pu3n4ecKuil NPAKTUKYM

90 Pu3n4ecKuil NPAKTUKYM

91 Pu3n4ecKuil NPaKTUKYM

92 Pu3nuecKuil NTPaAKTUKYM

93 ®u3nuecKuil NTPaKTUKYM

94 Pu3nYecKuil NPAKTUKYM
O6o0matomuii ypok. Pons ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,

95 TEXHOJIOTHYECKOM, COIUAILHON U
ITHUYECKON cdepax AesITeTbHOCTH
4esI0BeKa
O6o06matomuii ypok. Pons u mecto

96 (GU3UKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA
O6o06maromuii ypok. Posb

97 buznueckoit Teopun B GOpMUPOBAHUU
MIPEACTABICHHUH O PU3UIECKOM
KapTUHE MHpa

98 O6o6mmaromuii ypok. Mecrto




¢du3uveckoil KapTHHBI MUpa B 00IIEM
psLLy COBPEMEHHBIX €CTECTBEHHO-
HAaYYHBIX [IPEACTABICHUN O TIPUPOJIE

99 PesepBHBIi ypok. MarHuTHOE 10JIE.

DJNeKTpOMarHuTHasE UHIYKITUS

PesepHbIii ypok . Konebanus u
BOJIHBI

100

PeszepBublil ypok. Ontuka. OCHOBBI
101 CIIeIUAJILHON TEOpUHr
OTHOCUTEIILHOCTH

Pesepnniit ypok. KBantoBas ¢usuka.
102 DJeMeHTBl aCTPOHOMUU U

acTpou3uku

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

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102



https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






