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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YpPOBHS Ha YPOBHE CpeIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOXKEHUW M TPeOOBAaHMI K pe3ylbTaram
OCBOCHHSI OCHOBHOHM 00pa30oBaTENbHOM Mporpammsl, mnpeactaBieHHbx B OI'OC
COO, a rtaxxke ¢ yu€rom QenepanbHOil pabodeil MporpaMMbl BOCIUTAHUS |
KOHIICTIIIMU TIpenojaBaHus ydeOHoro mpeamera «dusnka» B 00pa3oBaTeIbHBIX
OpraHu3aIusaX Poccuiickoi denepanum, pEATU3YIOLINX OCHOBHBIE
00pa3oBaTeIbHbIE TPOTPAMMBI.

Copepxanne mporpaMMmbl 1Mo (u3MKe HAMpaBiIeHO Ha (HOPMHUPOBAHHE
€CTEeCTBEHHO-HAyYHOM KapTUHbI Mupa oOyuarommxcss 10-11 kimaccoB mnpu
oOydeHn” ux ¢usznke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-AESATEIHLHOCTHOTO
nonaxona. I[lporpamma mo ¢usmuke coorBercTByeT TpeboBanusm PI'OC COO x
IJIAHUPYEMBIM JTUYHOCTHBIM, MPEAMETHBIM M METANpeAMETHBIM pe3yJibTaTaM
OOy4eHHMsI, a TaKXE€ YYHUTHIBAET HEOOXOIUMOCTh pEaTU3aAlUU MEXKIPEIMETHBIX
CBA3€H (PU3UKU C €CTeCTBEHHO-HAYYHBIMU Yy4e€OHBIMH TmpeameTraMu. B Hel
OTIPENIENAIOTCA OCHOBHBIC 1I€JIM U3Yy4YeHUS (PU3UKKU HAa YPOBHE CPEIHEro OOIIEro
o0pa3zoBaHus, TJIAHUPYEMbIE PE3YyJbTaThl OCBOCHUS Kypca (DU3UKHU: JTMYHOCTHEIE,
MeTarpeMeTHbIe, MpeMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no pusuke BKIIOYALT:

e ITAHUPYEMBIE PE3YJIbTATHl OCBOCHMS Kypca (pu3nku Ha 6a30BOM YPOBHE, B

TOM YHCJI€ MPEIMETHBIE PE3YJbTATHI 10 T'0JIaM O0yYEHHUS;

e cojiepKaHue yueOHOro npenMera «@u3rkay 1o rogam oOyueHus.

du3rka Kak Hayka O HamOoJjiee OOIIMX 3aKOHAX MPHUPOJBI, BHICTYMAas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYILIECTBEHHBINA BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromieMm mupe. LIKoapHBIN Kypc QU3HKK — CUCTEMOOOpa3yIOIUi
JUTSl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3NYECKHE 3aKOHbI
JeXaT B OCHOBE INIPOILIECCOB M SIBJICHUM, H3y4yaeMbIX XHUMHUEW, OHOJIOrueH,
dbusznueckord reorpadueid u actpoHomueil. Hcmonb3oBaHME UM AKTHUBHOE
npuMeHeHHe (U3UYECKUX 3HAHUW  OmlpefesnseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHHUsI HOBBIX MAaT€pUaJIOB C 3aJaHHBIMUA CBOMCTBAMHU M JIPYTHUX.
N3yuenne Qu3nkd BHOCUT OCHOBHOM BKJIaJ B (POPMUpPOBAHHE €CTECTBEHHO-
HAY4YHOM KapTHUHBI Mupa oOydaromwuxcs, B (GOpMHUpOBaHUE YMEHUU MPUMEHSTh
HAyYHBIN METO/]] TO3HAHUS NP BHITIOJTHEHUN UMW YU4E€OHBIX UCCIIEIOBAHUM.

B ocHOBYy kypca ¢u3MKd I ypOBHS CpEIHEro o0Imero oOpa3oBaHUS
MOJIOXKEH PAJ HWIeH, KOTOpPble MOXKHO pacCMaTpuBaTh KaK MPUHIUIBI €ro
MOCTPOCHHS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH Kypc SBJISIETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COEPKUT MaTepuajl U3 BCEX pa3lesioB (U3MKH, BKIIIOUAET Kak
BOTIPOCHI KJIACCUUECKOM, TaK M COBPEMEHHOMN (hU3UKHU.

Hoes cenepanuszayuu. B CcOOTBETCTBMM € HEW Mmarepuan Kypca (U3UKA
o0beaMHEH BOKPYr (¢u3nueckux Teopui. Benymmm B Kypce sBsieTcs
(opMupoBaHuE NPEACTaBICHUN O CTPYKTYPHBIX YPOBHSIX MAaT€pHUM, BEUIECTBE U
noJe.

Hoes eymanumapusayuu. EE€ peanuzaunusi NOpeanojaraeT HCIOIb30BaHUE
T'YMaHUTAPHOTO MOTEHIMaIa (PU3NYECKONM HAyKH, OCMBICICHHE CBSI3M Pa3BUTHUSA
¢u3ukn Cc pa3BUTHEM oOOIIecTBa, a TaKkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U 3KOJIOTMYECKUMU IPOOJIEMAMH.

Hoess npuxnaomoit  uanpaenennocmu. Kypc ¢dusukum npeamnosaraer
3HAKOMCTBO C IIMPOKUM KPYI'OM TEXHHYECKHMX M TEXHOJIOIMYECKUX IPUIOKEHUN
U3Y4YECHHBIX TEOPUI U 3aKOHOB.

Hoes oxonocuzayuu peanusyercss IOCPEINCTBOM BBEIEHUS JJIEMEHTOB
COJIEp)KaHMsI, TOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C PA3BUTHEM TEXHUKU U TEXHOJOTUHM, a TakXke OOCYKICHUS
npo0JIeM palOHAIBHOTO MPUPOIOIIOIB30BAHUS U IKOJIOTMYECKOM 0€30MacHOCTH.

Crep:KHEBBIMM 3JIEMEHTAMHU Kypca (PU3MKM HAa YpPOBHE CpPEAHEro OOILEro
oOpa3oBaHus SBIAIOTCS (PU3UUECKUEe TeopuH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpe MOCTPOEHUs] (PU3NYECKON TEOpuH, poiu (PyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX MPEACTaBICHUSAX O MPUPOAE, TpaHHIAX
OPUMEHUMOCTH TEOPHUH, MJii ONUCAaHUS €CTECTBEHHO-HAYyYHbIX SIBJIEHUH U
IIPOIIECCOB).

CucreMHO-IeATENbHOCTHBIN MOAX0 B Kypce (PM3UKU peau3yeTcsl Mpexne
BCEro 3a CYET OpraHu3allid SKCIEPUMEHTAIBHON AESITeTbHOCTH O00YYaroIINXCs.
Jns  Ga3oBoro ypoBHS Kypca (HU3MKM — O3TO HCIONb30BAHHE CHCTEMBI
(pOHTAIIBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB U JAaOOpAaTOPHBIX padoT,
KOTOpBIE B Iporpamme 1o ¢u3nke oObEAUMHEHbI B OOIIMN CIHUCOK YYEHHUYECKUX
NpakTHYeCKUX paboT. BoiaeneHne B yka3aHHOM MepedHe JabopaTOpHBIX padorT,
OPOBOJUMBIX JJIi KOHTPOJS Y  OLEHKH, OCYIIECTBISECTCA y4YaCTHUKaMU
00pa30BaTENBHOrO Ipoliecca MCXOAd U3 OCOOCHHOCTEH IUIAHUPOBAaHUS MU
ocHameHuss kaOuHera ¢usuku. [lpm d3ToM oOecneuuBaercss OBJAJCHUC
OOyYarOMIMMHUCS YMEHUSIMU MPOBOJIUTH KOCBEHHBIE W3MEPEHHUS, HCCIEAOBAHUS
3aBUCUMOCTEN (U3MYECKMX BEIMYMH M TIOCTAHOBKY OIIBITOB IO TPOBEPKE
IIPEJIOKEHHBIX TUITOTES.

bonbiioe BHUMaHWE yAENAETCS PEUIEHUI0 PacdETHBIX M KadyeCTBEHHBIX
3amad. IIpu 3TOM U1l pacyE€THBIX 3a7a4 MPUOPUTETOM SIBJIAIOTCS 3aJa4yM C SIBHO
3alaHHOM (PU3UYECKOI MOJIENbIO, TO3BOJIAIOIINE IPUMEHITh U3YYEHHbIE 3aKOHbI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 pasjena Kypca, TaK U HHTETPHUPYS 3HAHUS W3
pa3HbIX pa3zienoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SBIISIFOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEeKaHUsI (U3MUECKUX SIBICHUNW W TMPOIECCOB B OKPYXKAIOIICH
KU3HHU, TpeOyrolue BbIOOpa (PU3MUECKON MOJenu JUisi CUTYyalluud NPaKTUKO-
OpPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu PDPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOECTICUeHHI0 Yy4eOHOro Tiporiecca 0a3oBBI ypOBEHb Kypca
bU3MKHU HA YPOBHE CPEAHETO OOIIEro 00pa3zoBaHusl JOJKEH U3y4aThCsl B YCIOBUIX
OpeIMETHOro KaOuHeTa (U3MKU WM B YCJIOBHUSIX MHTETPUPOBAHHOTIO KaOWHETa
NPEIMETOB €CTECTBEHHO-Hay4yHOro Iukia. B kaOunere ¢usuku A0MKHO OBITH
HE0OXoMMOe J1labopaTopHOE OOOpYIOBAaHWE /IS BBIMOJTHEHHUS YKa3aHHBIX B
nporpamMme 1o (PU3MKe yYCHWYECKHX MPAKTHYECKUX PaOO0T U JEMOHCTPAIIMOHHOE
o0opyioBaHuE.

JHlemoHCcTpanimonHoe o0opyaoBaHue (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIUTIOM MHHUMAJIBHOW JOCTAaTOYHOCTH W  OOECIEYMBAET IMOCTAaHOBKY
NEPEUNCICHHBIX B TMporpaMMe MO (U3HKE KIIOYEBBIX JIEMOHCTpAIUi s
UCCJICIOBAHUSA  HW3Y4YaeMbIX SIBJIEHUW H  MPOILIECCOB, OMIUPUUECKUX U
dbyHIaMEeHTabHBIX 3aKOHOB, X TEXHUYECKUX MPUMECHECHUIA.

JlaGopaTtopHoe 000pydOBaHUE JJIsi YUYEHMUECKHUX MPAKTUYECKUX padoT
dbopMupyeTcsl B BUAC TEMAaTHYCCKUX KOMILIEKTOB M OOECIIEUYMBAETCS B pacyére
OJTHOTO KOMIUIEKTa Ha JBYX OOydYamoImuxca. TeMaTHYecKhe KOMILIEKThI
71a00paTOPHOTrO OOOPYIOBAHMUS JIOJDKHBI OBITh ITOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUM AHAJIOTOBBIX M IU(POBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJI€ LIU(POBBIX J1a0OpATOPHUI.

OCHOBHBIMHU LIENIIMH U3yU€HUs (PU3KUKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHue wuHTEpeca M CTpEeMJICHHS OOYYAIOIIMUXCA K HAYIHOMY
U3YYCHUIO TPUPOJIBI, PA3BUTHE WX HHTEIUICKTYAIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABJICHUIA O HAYYHOM METOJI€ TTO3HAHUS U (opMuUpoBaHUE
HCCIIEIOBATEIHCKOT'0 OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PCHHS KaK pe3ynbTaTa HW3YYCHUS
OCHOB CTPOEHMsI MaTepuu U (pyHAaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opmupoBaHue yMeHUW OOBSCHATH SBJICHUS C HUCIOJIb30BAHUEM
(bu3HUeCcKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTeIbCTB;

e (opmupoBaHHe mpeAcTaBICHUN O ponu (PU3UKH IS Pa3BUTHS APYTHAX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH.

JlocTikenue »Tux 1enei oOecreunBaeTcsl peluieHueM CIeNyIoIuX 3a1a4d B

npoliecce U3ydeHus Kypca (U3UKu Ha YPOBHE CPETHEro 001ero oopa3oBaHus:



e npuoOpeTeHue  CHUCTEeMbl  3HaHUU 00 odmmx  (uznuecKkux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHSIX, BKJTFOYAS MEXaHUKY,
MOJICKYJISIDHYIO  (PM3UKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY H
AIIEMEHTBI aCTPO(DHU3UKH;

e (opMHpOBaHUE YMEHUM TMPUMEHATH TEOPETUUYECKUE 3HAHUS  JJIs
oOBbsicHeHUs (DU3MYECKUX SIBICHUH B TMPUPONE W A TNPUHATHUSA
MMPAKTUYECKUX PELICHHUM B IOBCEHEBHOMU KU3HU,

e OCBOEHHE CIOCOOOB pEUIEHUs Pa3IuYHbIX 337a4 C SBHO 3aJlaHHOMN
bu3znueckoil MoOnenblo, 3aJad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIILHOE
co3ganue (pu3nUecKoit MOJICNH, aICKBATHOM YCIIOBHUSM 3aJ1a4H;

e TMOHWUMaHWE (U3MYECKUX OCHOB W TPHUHIIUIIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOUIYIO
cpeny;

e OBJAJCHHE METOJAMHU CAMOCTOSITEIHHOIO IJIAHUPOBAHMS U TMPOBEACHHUS
(bu3HUeCKNX SKCIEPUMEHTOB, aHAIW3a W HHTEpIIpETaruu UH(POPMAIIHH,
OIPEAEIICHHS] IOCTOBEPHOCTHU MOJIYYEHHOI'O pe3yibTaTa;

e CO3/IaHUE YCIIOBUI JIJISi Pa3BUTHUS YMEHHUM MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOM JEATENBHOCTH.

Ha wusydenne ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBanus oTBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HENEN0), B
11 ximacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraemeiii B mporpamMmme 1o (QU3MKE TMepeyeHb JabopaTopHBIX U
NPAKTUYECKUX padOT SBIAETCS PEKOMEHJOBAaHHBIM, YYMTENb JEJA€T BHIOOP
MpOBeCHUsT JIA0OPaTOPHBIX pPabOT M OMBITOB C YYETOM HHIUBUAYAJTbHBIX
0COOCHHOCTEM 00yJarOIUXCHl.



COILEPKAHUE OBYYEHUA
10 KJIACC

Pa3nen 1. ®u3nka v MeTOAbI HAYYHOI'0 MO3HAHUS

®usuka — Hayka o npupone. HayuHbie mMeTonbl IO3HAHHUS OKPYKAIOLIETO
mupa. Poib 3KCcnepuMeHTa M TeOpuM B IIPOLECCE II03HAHUS IPUPOJBI.
DKCIEepUMEHT B (PUBHKE.

MonenupoBanue (U3MYECKUX SIBJICHUNA M TpoueccoB. HaydHbie rumoresbl.
du3nuecKre 3aKOHbI U TEOpPHUH. ['paHMIIBI NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponb u mMecTto Qu3nku B (OPMHUPOBAHUU COBPEMEHHON HAyYHON KapTHHBI
MUpa, B PAKTUYECKON AEATEIBHOCTH JIFOJEH.

Jlemoncmpayuu

AHanoroBble MU UHUQPPOBbIE H3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHbBIE
JTATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTENBHOCTh MEXAaHWYECKOTO JBHKCHHUS.
Cuctema otcuéra. TpaekTopus.

[Tepemeriienne, CKOpOCTh (CpedHsisi CKOPOCTh, MTHOBEHHAs CKOPOCThb) H
YCKOPEHUE MaTepUaIbHOM TOYKH, UX MPOEKIIMM HAa OCU CHCTEMBbI KOOPAWHAT.
CrioxeHue nepeMeIieHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE NpsIMOJIMHEWHOE IBIKeHHE. ['paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOpEHHS, MyTH U MepeMelleHUs
MaTepuaJIbHON TOYKU OT BPEMEHH.

CBoboaHoe mazieHre. Y CKOpeHHe CBOOOTHOTO A ICHHUS.

KpuBonuuennoe nBwkeHuwe. JI[BWKeHME  MaTepHaIbHOM TOYKH MO
OKPY>KHOCTH C TIOCTOSHHOU IT0 MOAYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHENHAS
ckopocTk. [lepuon u yacrora oOpamienus. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

TexHudyeckre YCTpPOMCTBA MW MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBI)KEHHUE CHAPSIO0B, LIEMTHBIE U PEMEHHBIE TTepeaavu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHHSL.

[IpeoOpa3zoBanne TBMKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEeHHOM MTPOCTPAHCTBE.

HaGntonenne aBwkeHUs Tena, OPOIIEHHOTO IMOJA YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenue yckopeHust CBOOOTHOTO IMaICHHUS.

Hanpasnenue ckopocTu pu ABUKEHUHU 110 OKPYKHOCTH.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3ydyeHrne HEpaBHOMEPHOTO ABHXKEHHUS C LIENIBIO ONPEIEIICHUST MTHOBEHHOU
CKOpOCTH.

HccnenoBaHnne COOTHOLICHHUS MEXAY IYTAMH, MPOWUIEHHBIMU TEIOM 3a
MOCJICOBATENbHBIE PAaBHBIE IPOMEXKYTKHM BPEMEHHM NPU PAaBHOYCKOPEHHOM
JIBW>KEHUH C HAYAJIbHOW CKOPOCTHIO, PABHOUM HYIIIO.

N3yueHue NBUKEHUS LIapUKa B BA3KOW KUIKOCTH.

N3yyenue nBmxeHus Tena, OpOIeHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocurenbHOCTH  ['amunes. IlepBeii  3akoH  HerotoHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. IIpunnun cynepno3uuuu cui. Bropoi 3akoH HbroToHa
JUIsL MATEPUAIbHON TOUKHU. Tpernii 3akoH HproTOHA 1151 MaTepUAIbHBIX TOYEK.

3akoH BcemupHoOro TtsiaroreHua. Cuima Tsokectr. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, CKkobxeHus1, kauenus). Cuna tpenusi. Cyxoe
Tpenue. Cuia TpEeHUs CKOJIBKEHUS U cujia TpeHus nokos. KoadgduiumeHt tpenusi.
Cuita conpoTUBIIEHUS PU IBUKEHUH TEJA B JKUJIKOCTH WIIH rase.

[TocTymarensHOE U BpaliaTeabHOE JIBIKEHHE a0COIIOTHO TBEPIOTO TEa.

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpaumieHus. llneuo cunbl. YcnoBus
paBHOBECHS TBEPAOIO TENA.

TexHu4yeckre yCTpOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: MOAIIUITHUKH,
JBUKEHNE UCKYCCTBEHHBIX CITyTHHUKOB.

Jemoncmpayuu

SIBneHHE UHEPLIUH.

CpaBHeHHE Macc B3aMMOJICHCTBYIOIIMNX TEI.

Bropoii 3akon HerotoHna.

N3mepenne cui.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JedhOpMaIii.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOIbEME U MAICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHHUS U CKOJIbXKEHUS.

VYcnoBus paBHOBeCHUs TBEPIOTO Tena. Buasl paBHOBECHSI.

Vyenuueckuii sxcnepumenm, 1abopamoptule pabomaol

N3ydenue aBmxeHus OpycKa Mo HaKJIIOHHOM TIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HMKAIOIIMX B MPYKUHE U
pPE3UHOBOM 00pasiie, OT ux JAehopmMaIiu.

UccnenoBanne yciaoBUM paBHOBECHUS TBEPAOrO TeJld, HMEIOLIETO OCh
BpAILICHUSL.

Tema 3. 3akonvl cOXpaneHusn 6 Mexanuke

Nmmynbc MarepuanbHOM TOUKH (Teda), CUCTEMBI MaTEpPUAIbHBIX TOYEK.
Nmnynbec cuUilbl U1 U3MEHEHHE HMMITYJIbCa Tela. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE NBHKEHUE.

Pabota criipl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi MaTepuaslibHOW TOUkKu. Teopema 00 HU3MEHEHUH
KUHETHUYECKOU SHEPTUMU.

[ToreHumnanbHas DHEprusl. [ToreHumnanbHas DHEPrus yIpyro
nedhopMHpOBaHHON  mpykuHbl.  [loTeHnmManbHas  sHeprus  Tela  BOJIM3HM
MOBEPXHOCTH 3EMIIH.

[loreHuuanbHple W HENOTEHUUAIBHBIE  CHJIBIL. CBsi3p  paboOTHI
HEMOTCHIUAIIBHBIX CHWJI C W3MEHEHHUEM MEXAHWYECKOW SHEPTHUM CUCTEMBI TEl.
3aKOH COXpaHEHUSI MEXaHUYECKOUN YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckre yCTpOMCTBA M NMPAKTHUYECKOE NMPUMEHEHUE: BOIAOMET, KONED,
MPY>KUHHBI MUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHME.

[lepexon noTeHIMATBLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3yyenue abCOMIOTHO HEYNMPYroro yaapa ¢ MOMOIIBI0 JIBYX OJWHAKOBBIX
HUTSIHBIX MAsSTHUKOB.

WccnenoBanue cBsi3u pabOThl CHIBI ¢ U3BMEHEHHEM MEXaHUYECKON SHEepPIruu
TeJla Ha IIPUMEPE PACTSHKEHUS PE3UHOBOIO KI'yTa.

Paznen 3. MoJsiekyasipHast QU3MKa U TEPMOJAMHAMMKA

Tema 1. Ochogbl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETUIECKOW TEOPUU U MX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkenue. Jduddys3usa. Xapakrep ABUKEHUS WU
B3aMMOJICMCTBUSL YaCTHUL BellecTBa. Mojaenu CTpOeHUs TIa30B, KUJIKOCTEU H
TBEPJBIX TSI U OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX MoJjielieid. Macca u
pa3Mepbl Mosiekyil. KonnuectBo BemectBa. [locTtosinaas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u e€ usMmepenue. lllkana temneparyp
[enbcus.



Mogaens  upeanbHoro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJISIPHO-
KMHETUYECKOW TEOpUM HJI€abHOTO ra3za. AOCONIOTHas TemIiiepaTypa Kak mepa
CpedHEeW KWHETHMYECKOW SHEPruM TEIUIOBOIrO ABWKEHUsA 4vacTul] rasa. lllkarma
temrieparyp KensBrna. 1'a3oBbie 3akoHbBI. YpaBHeHue MenneneeBa—KnanenpoHna.
3akoH [anbrona. M3omponeccsl B UICAUIBHOM Ta3e ¢ MOCTOSHHBIM KOJWYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHrWe H3OMPOIECCOB: H30TEPMaA, H30X0pa,
n3obapa.

TexHuueckne YCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OmBITBI, JOKA3BIBAIOIINE TUCKPETHOE CTPOCHHE BemecTBa, Qororpadum
MOJIEKYJI OPraHUYECKUX COCIMHEHUM.

OmnbIThl 110 1P PY3UN )KUAKOCTEHN U ra30B.

Mopnenb 6pOyHOBCKOTO ABUKEHUSI.

Moguens onbita IlTepHa.

OnbITHI, JTIOKA3bIBAIOIIIHE CYIIIECTBOBAaHUE MEXKMOJEKYJIIPHOT O
B3aUMOJECHCTBHUS.

Mogenb, HILTIOCTPUPYIOIIAs TPUPOY AaBJICHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIIUE YPABHEHHE COCTOSIHHS HJICAIBHOIO Tasa,
U30IPOLECCHI.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

Onpenenenue Macchl BO3JyXa B KIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHUI
00bEMa KOMHATHI, JJABJICHUS U TEMIIEpaTyphbl BO3/1yXa B HEM.

HccnenoBaHne 3aBUCUMOCTH MEKY MapaMeTpaMu COCTOSIHUSA Pa3peKeHHOTO
rasa.

Tema 2. Ocroebl mepmMoOUHAMUKU

TepmonnHamuueckass cucreMa. BHyTpeHHAsS dHEpPIrus TEPMOIMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHeHusi. KonnuectBo Temnorsl U padbora. BHyTpeHHss
SHEPrusi  OAHOATOMHOIO  HWJ€ajJbHOro  rasa. Buasl  Temionepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIy4YCHHUE. Y JAEIbHAs TEIDIOEMKOCTh BEIIECTBA.
KonndecTBo TemnoTsl npu Temionepeaaye.

[Tonsitue 00 aauabatHom tpouecce. I[lepBblii 3aKOH TEPMOJIUHAMUKHU.
[Ipumenenue mepBOro 3akoHa TEPMOJWHAMUKH K m3ompoieccaMm. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Brtopoii 3akon TepmoarHamuku. HeoOpaTuMocCTh MPOIECCOB B MPUPOJIE.

TennoBele  MammHbl.  [IpuHUOMNBL ~ AEWCTBUA — TEIJIOBBIX — MAIIWH.
[IpeoOpa3zoBaHus SHEPruM B TEIUIOBBIX MamuHax. KoddduiueHT mone3Horo
nercTBus TermmoBord MammHbL Ilukn KapHo m ero xosdduimeHT moiie3Horo
JNENCTBUSA. DKOJIOTMYECKHUE MPOOIEMBI TEMIOIHEPTETUKH.



TexHudyeckre YCTPONCTBA M MPAKTUYECKOE MPUMEHEHHUE: JBHUraTelb
BHYTPEHHETO CTOpaHusi, ObITOBON XOJOAUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3MeHeHre BHYTpEHHEW »HEpPruM Teja MPU COBEPILICHUM PadOThI: BHUIET
npoOKu u3 OYTBUIKK TOJ| JEUCTBUEM CXKATOro BO3/yXa, HarpeBanue s¢pupa B
JaTyHHOU TpyOKe MyTéM TpeHus (BUICOAEMOHCTPAITH ).

N3MeHeHne BHYTpEHHEN SHEPTUH (TeEMIIepaTypbl) Tea NpH TEeIionepeaye.

OnbIT 1Mo anauabaTHOMY pAacCIIMPEHUI0 BO3ayXxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENsI BHYTPEHHEr0 CrOpaHus, PpEaKTUBHOTO
JIBUTATETIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabonvl

HN3mepenune yaenbHON TEMI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoonvl

ITapoobpa3oBanre u KoHIeHcarus. Vcmapenne n kuneHue. AOCONIOTHAS |
OTHOCHUTENIbHAsI BJIAXKHOCTh Bo3ayxa. HacwlieHHbI map. YjaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPhI KUTIEHUS OT JaBJICHHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctamwioB. Kuakue kpuctauibl. CoBpemeHHble Marepuanbl. [lnaBnenune wu
KpUCTaAJTM3aIus. Y ienpHas TerioTa miasienus. Cyonumanus.

VYpaBHeHue TeroBoro 6anaHca.

TexHu4yeckre YCTpPOMCTBA W MNPAKTUYECKOE MPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHU TMOJTYUYECHUS] COBPEMEHHBIX MAaTEPHUAIIOB, B
TOM YHCJIE HAHOMAaTePUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HAaCHILICHHBIX APOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CniocoObl u3MepeHus BIaXKHOCTH.

HaGntonenune HarpeBanus U MjiaBjieHUs] KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaioB.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3mMepeHne 0THOCUTENBHOM BIIA)KHOCTH BO3yXa.

Pa3nen 4. daekrpoanHamMuka
Tema 1. dnexkmpocmamuxa
OnekTpu3auusi Tela. OJEKTpUYecKuil 3apsia. JlBa BuAa BIEKTPUUYECKUX
3apanoB. IIpoBOAHUKH, DUANIEKTPUKUM U TOJYNPOBOAHUKU. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsa.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueuHbI 3IEKTPUUYECKUI 3apsi.
Onektpuueckoe mnone. Hampsoxk€HHocTh 3yiekTpuyeckoro mois. IIpuHiun



CYINEPIIO3UILIUMN DJICKTPUUYECKUX TMOoJiel. JIMHMK Hanps>KEHHOCTH SJIEKTPUUYECKOTO
OJIAL.

PaGora cun  osnektpocrarmueckoro  mons.  [lorenmman.  PasHocThb
MOTECHIMANOB. [IpOBONHUMKM W JHMAJIEKTPUKHA B BJIEKTPOCTATUYECKOM TOJIE.
JluanekTpuyeckas NpOHULAEMOCTb.

DnekTpoeéMKocTh. KonaeHcaTop. DJIEKTpOEMKOCTh ITUIOCKOTO KOHAEHCATOpA.
DHeprus 3apsSKEHHOr0 KOHAeHCaTopa.

TexHuuecKkne yCTpPOMCTBA M MPAKTUUYECKOE MPUMEHEHHE: 3JIECKTPOCKOIL,
AJIEKTPOMETP, ODJICKTPOCTaTHYECKas 3allluTa, 3a3eMJICHUE DJIEKTPOIPHUOOpPOB,
KOHJIEHCATOP, KONIMPOBAJIBHBIN arIapar, CTPYUHbIN IPUHTED.

Jemoncmpayuu

YCTpOUCTBO M IPUHIUII IEUCTBUS DIIEKTPOMETPA.

B3anmopeiicTBue HadIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEl.

[IpoBOIHUKM B 3IIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMPAEKTPUKH B 3IEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHCAaTopa OT IUIOIIAIH
IJTACTHH, PACCTOSIHUS MEXKIY HUMH U TUAJIEKTPUUIECKON MPOHUIIAEMOCTH.

DHEPrus 3apsSKEHHOr0 KOHAEHCATOPA.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3mepenune 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toxku é paznuunvix cpeoax

OJIEKTPUYECKAN TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
UcTtounuku Toka. Cumna toka. [IoCTOIHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa LEnH.

DJIEKTPUUECKOE COIMPOTUBICHUE. YJENbHOE CONPOTHUBJICHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaJUIENbHOE, CMEIIAHHOE COEIUHEHUE TPOBOIHUKOB.

Pabora oamekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomiHOCTb
3JIEKTPUYECKOT O TOKA.

DIIEKTPOABIKYIIIASI CHJIA M BHYTPEHHEE CONPOTUBJICHUE WCTOYHHMKA TOKA.
3axon Oma /71 OJIHOM (3aMKHYTOM) 3JieKTpruyeckol 1enu. KopoTkoe 3amMbikaHHeE.

OJIEKTPOHHAs] ~ MPOBOAMMOCTb  TBEPIBIX  METAUIOB.  3aBUCUMOCTH
COINPOTHUBIICHUS METAJUIOB OT TeMnepaTypbl. CBEPXIPOBOAUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOKCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpoBOOHUKMY. CobctBeHHas " IpUMECHas IPOBOJIMMOCTh
nonynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lonynpoBogHuKOBBIE IPHOOPHI.

ONEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS] AUCCOIHAIMA. DIEKTPOJIN3.



OnexkTpudyeckuid TOoK B razax. CamMOCTOSTENbHBIM M HECAMOCTOSTENbHbIN
pa3psan. Monuus. [Inazma.

TexHHueckue ycTpoOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETD,
BOJITMETP, pPEOCTaT, HWCTOYHHKU TOKA, OJJIEKTPOHArpeBaTelibHble MpUOOpHI,
ANIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH AUO/,
TEPMUCTOPBI U (HOTOPE3UCTOPHI, OTYIIPOBOJHUKOBBIN 11O/, TaJbBaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKA U HANIPSIKEHUSI.

3aBUCUMOCTh CONPOTUBIICHUS UWIUHAPUYECKUX NPOBOAHUKOB OT JJIUHBI,
IUTOLIA/IM TTOIIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpsiMmoe wu3MepeHue dIeKTpoABMKYIEeH cuibl. KopoTkoe 3ambiKaHUE
raJlbBaHUYECKOr' 0 3JIEMEHTA U OI[EHKAa BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCUMOCTH COIPOTHUBIICHHSI METAIJIOB OT TEMIIEpaTyphl.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

NckpoBoii paspsa U IpOBOJAUMOCTb BO31yXA.

OHOCTOPOHHSS MPOBOJAUMOCTD JTUOJIA.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3yyeHue cMEeaHHoro COeJMHEHUSI PE3UCTOPOB.

N3mepenHne 37eKTpOABMKYIIEH CUJIbI UCTOYHUKA TOKA M €ro BHYTPEHHETO
COMPOTHUBJICHUS.

Habmronenue aiekTpoinsa.

MesknpeaMeTHbIE CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHa B 10 kjacce OCyllecTBISETCS ¢
y4€TOM CO/IepKATENbHBIX MEXIIPEAMETHBIX CBS3€d € KypcaMHh MaTeMAaTHKH,
OMoJI0THH, XUMHH, Teorpadi U TEXHOJIOTHH.

Meowxcnpeomemnvie nousimusi, CBA3aHHbIE C MU3YYEHHEM METOJOB HAay4YHOIO
NO3HAHUS: SIBJIECHUE, HAy4HbId (akT, runores3a, (u3MUecKash BEJIMYMHA, 3aKOH,
Teopus, HAOIIOACHUE, SKCIIEPUMEHT, MOJIEIIUPOBAHUE, MOJIEh, H3MEPEHUE.

Mamemamuka: pelieHHEe CHUCTEMbl YpaBHEHUH, JUHEHHas (QyHKIus,
napaloua, runepoosa, ux rpauKkd U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMH:
CUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXIECTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOPJIMHAT, CII0KEHUE BEKTOPOB.

buonocus: Mexanndeckoe NBUKEHUE B KUBOW mpupoje, nuddysus, ocMoc,
TEIJIOOOMEH KUBBIX OPraHU3MOB (BBl TEIUIONEpPEIauH, TEMIOBOE PAaBHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B dKUBOUM MPUPO/IE.

Xumus: TACKPETHOE CTPOEHUE BEIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAsI Macca, TEIUIOBBIE CBOMCTBA TBEPJIBIX TEJN, JKUIKOCTEH H



ra3oB, JSJEKTPUYECKUE CBOWCTBA METAIJIOB, AJIEKTPOJIUTHUYECKAs] THCCOIMAIINS,
raJibBaHUKa.

l'eoepaghus: BNaxHOCTh BO3/1yXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonoeusn: mpeodpa3oBaHHWE ABIKEHUN C UCTIOIH30BAHUEM MEXaHU3MOB,
y4éT TpEHHS B TEXHHUKE, IOAIIUITHUKN, WCIOIb30BAHUE 3aKOHA COXPaHCHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET W JApPYrue), IBUTATEIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJIOAMIBHHUK, KOHJAUIIMOHEP, TEXHOJIOTHU
MIOJTYyYCHHsSI COBPEMEHHBIX MaTepHalioB, B TOM UHCJIE HAHOMATEepUAIOB, U
HAHOTEXHOJIOTHH, DJIEKTPOCTaTHUeCKasl 3alluTa, 3a3eMJICHHE 3JIEKTPONpPHOOpOB,
KCEPOKC, CTpYHHBIH MIPUHTED, AJIEKTpPOHArpeBaTeIbHbIC puOOopHI,
AIEKTPOOCBETUTEIBHBIC MPUOOPHI, TaThbBAHUKA.

11 KIJACC

Pasznen 4. dinekTrpoauHaMuka

Tema 3. Macnummnoe none. IneKmpomazHUmMHAA UHOYKYUA

[ToctosiHHble ~ MarHuThl.  B3aumoaelcTBUE  MOCTOSHHBIX ~ MArHUTOB.
MarautHoe mnone. Bekrop MarHuTHOM uHAyKuuMW. llpuHmmn cynepno3uuuu
MAarHUTHBIX MOJeW. JIMHMM MarHUTHOM MHAYKIMU. KapTuHa NMHHUI MarHUTHOU
WHJYKIUHU T0JI NOCTOSTHHBIX MAarHUTOB.

MarauTHoe T1I0J€ TPOBOJHMKA C TOKOM. KapTuHa JMHUI WHIYKIUH
MAarHuTHOT'O TOJ JJIMHHOTO NPSIMOTO MPOBOJHMKA M 3aMKHYTOrO KOJBILIEBOTO
MPOBOJIHMKA, KATYIIKU ¢ TOKOM. OnbIT DpcTena. BzanmopeiicTBue npoBOJHUKOB €
TOKOM.

Cuiia Amniepa, €€ MOYJIb U HallpaBJICHHUE.

Cuia Jlopenua, €€ MOIyJib U HanpaBiieHUE. J[BUKEHUE 3apSKEHHON YACTHULIbI
B OJIHOPOJTHOM MarHuTHOM nosie. Pabora cuiel JlopeHua.

SIBiieHME DJIEKTPOMAarHUTHOM MHAYKIUU. IloTOK BEkTOpa MarHUTHOMU
UHAYKUUHM. OJEKTPOABIKYIIAs CWIA MWHAYKUUHA. 3aKOH JJIEKTPOMArHUTHOMU
unaykuuu dapanes.

BuxpeBoe anektpuueckoe Tmosne. OIEKTPOABMKYIIAs CHJIA WHAYKIHA B
MIPOBOJHUKE, TBMKYIIIEMCS TOCTYNATEIbHO B OAHOPOJIHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHnykTUBHOCTh.  SIBlIeHHE CaMOMHAYKLIMH. OJIEKTPOABWXKYIAs Ccuja
CaMOMHAYKIIHH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: MOCTOSHHBIE
MAarHMThbl, 3JEKTPOMArHUTHI, DSJIEKTPOABUIATENIb, YCKOPUTEIU 3JIEMEHTAPHBIX
YacCTHUL, NHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MArHUTHBIM IOJIEM.

JIvHUM MHIYKIIMA MAarHUTHOTO TTOJISI.

B3aumoperictere 1ByX NpOBOAHUKOB C TOKOM.

Cuna Amrnepa.

JerictBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJINTA.

SIBrIeHHE DIEKTPOMAarHUTHOW HHIYKIUU.

[IpaBuno Jlenna.

3aBUCUMOCTh JJIEKTPOJIBMXKYILEH CHIIBI UHAYKIHUHU OT CKOPOCTHU WU3MEHEHUS
MAarHMuTHOTO MOTOKA.

SIBneHne CaMOMHIYKIIU Y.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3ydyeHrne MarHuTHOr O 101 KaTYIIKU C TOKOM.

HccnenoBanne neMCTBUSA NOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBIEHUA 3JIEKTPOMATHUTHON UHAYKIIHH.

Pa3nen S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoOMazZHUMHbIE KOEOAHUSA

Konebarenbnas  cucrema.  CBOOOIHBIE  MEXaHMYECKHE  KoJeOaHUS.
INapmonnyeckue konebanus. [lepuon, wactora, amrumatyaa u (aza KojleOaHUH.
[IpyxvHHBIN MasATHUK. MareMaTU4eCKU MasTHUK. YpPaBHEHHE TapMOHUYECKUX
kosneOanuii. [IpeBparienue s3Heprun Npyu rapMOHUYECKUX KOIeOaHUsIX.

Konebarenpubiit  koHTYp. CBOOOAHBIE AJIEKTPOMAarHUTHBIE KOJIEOaHUS B
UJealbHOM KOJeOATEIbHOM KOHTYpe. AHAJIOrUs MEXAYy MEXaHUYECKUMH U
ANEKTPOMAarHUTHBIMU KoneOaHusiMu. @opmyna TomcoHa. 3akOoH COXpaHEHUs
SHEPrUu B UJ€ATHbHOM KO0JIEOATEIHbHOM KOHTYPE.

[IpencraBienre o 3aTyxarouux KojeOaHusX. BeIHYKeHHbIE MEXaHUYECKUE
kosneOanus. Pesonanc. BeiHy X A€HHBIE 3J1€EKTPOMArHUTHbIE KOJIEOaHHUs.

[lepemennsblii TOK. CHHYCOMAAIBHBIA NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKAa. AMIUIMTYIHOE€ W JEUCTBYIOLEE 3HAUEHUE CHUJIbI TOKA U
HAIPSKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepenadya U NOTPEOIICHUE FIEKTPUUECKOI
SHEPruM. DKOJOTMYECKUE PUCKHU TMPHU MPOU3BOJCTBE AeKTpodHepruu. Kynbrypa
UCITOJIb30BAHUS JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HM.

TexHuueckne yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHHE: BJICKTPUUYECKUU
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TUHHUH JIEKTpOonepeaay.

Jlemoncmpayuu

UccnenoBanre napaMeTpoB KoJieOaTeNbHOW CHCTEMBI (MPYXUHHBIA WIH
MaTEeMaTUYECKUM MasiTHUK ).



Habmonenue 3aryxaromux KojaeOaHu.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmonenne pe3onanca.

CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUS!.

OcuummiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAIPSDKEHUSI OT BPEMEHM) ISl
AIIEKTPOMArHUTHBIX KOJIEOaHMIA.

Pe3onanc mnpu mocie0oBaTeIbHOM COEAWMHEHUU PE3UCTOpPA, KATYLIKH
MHYKTUBHOCTH M KOHJIEHCATOpA.

Mopenb JIMHUU JIEKTPOTIEPEIayH.

Vyenuueckuii sxcnepumenm, 1abopamoptule pabomaol

HccnenoBanre 3aBUCUMOCTH IEPHOAA MajbIX KOJeOaHUIl Ipy3a HA HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanne NepeMEHHOr0 TOKa B LENH W3 IOCIENOBATEIBHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUsS pacnpocTpaHenus. Ilepuoa. CxkopocThb
pacrpocTpaHeHuss W JuiMHa BoOJHBL. [lomepeyHble W MOpPOJOJIBHBIE BOJIHBIL.
Nutepdepentus u audpaxims MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMKkocTh 3ByKa. Beicora Tona. TeMOp 3ByKa.

DJIEKTPOMATrHUTHBIC BOJHBI. Y CJIOBUS M3IYUYCHHUS DJIEKTPOMATHUTHBIX BOJIH.
Bzaumuas opuenranus BektopoB E, B, V B anekrpomarautHoii BonHe. CBoMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)K€HWE, MPEIOMIICHUE, MOISpU3aIus, TUPpaKIus,
untepdepenius. CKOpoCTb dIEKTPOMArHUTHBIX BOJIH.

[IIxana >J€KTPOMAarHUTHBIX BOJIH. [IpuMeHEHUE 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMTBI pauOCBSI3U U TeNEeBUACHUS. Paninonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEIbI.

TexHu4yeckre yCTpoWCTBA M NPAKTHUYECKOE IPUMEHEHUE: MY3bIKAJIbHBIC
UHCTPYMEHTHI, YJIbTPa3BYKOBAs JMArHOCTHMKAa B TEXHHKE W MEIUIIMHE, paaap,
paguonpuEMHUK, TEICBU30p, aHTeHHa, Teledon, CBU-meus.

Jlemoncmpayuu

OO6pazoBaHue U paclpoCTpaHEHUE MTONEPEUHBIX U MPOJIOIbHBIX BOJIH.

Konebmromeecs Te0 Kak UCTOYHUK 3BYKa.

Habmronenue orpakeHust ¥ IpeIOMIICHUSI MEXaHUYECKUX BOJIH.

Habmronenne natepdepeHunn 1 TUPppakiiuy MEXaHUIECKUX BOJIH.

3BYKOBOI PE30HAHC.

HaGntonenne cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYJO0U U
YacTOTOU KOJIEOaHUH.



UccnenoBanre  CBOMCTB ~ DJIGKTPOMAarHUTHBIX  BOJIH: OTpaKECHHUE,
npesioMIIeHHE, MoNsipu3anus, udpakius, nHTephepeHITs.

Tema 3. Onmuka

l'eomerpuueckass onrtuka. I[IpsAmMornHENHOE pPacHpOCTpaHEHUE CBETA B
oaHopoaHouU cpexe. JIyu cBera. ToueyHbli HCTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHBI oTpaxeHus: cBeta. [locTpoenne n3oOpaxeHuit B
IUIOCKOM 3€pKaJie.

[IpenomieHue cBera. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomieHus. IlomHoe BHyTpeHHee oTpaxkeHue. IlpenenbHblii yroa IIOJIHOTO
BHYTPEHHET0 OTPAYKEHHUSI.

Hucnepcus csera. CroxkHsIi coctaB Oenoro cBera. LBer.

CobOuparomue u pacceuBarolde JuH3bL. ToHkas mauH3a. DOKycHOE
paccTosIHME W ONTHYecKass cujia TOHKOM nuH3bl. [locTpoenue uzoOpaxkeHuil B
coOuparolux U paccenBaromux TuH3ax. Dopmyna TOHKOW JTUH3BI. YBEIWYEHUE,
JaBAEMO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BonnoBas ontuka. HWurepdepenims cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBust HaOMOEHWS MAaKCUMyMOB M MHUHHUMYMOB B UHTEp(EpEHIIMOHHON
KapTHUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX NCTOYHUKOB.

HNudpaknus cBera. JudpakiuuoHHas pemérka. YcCJIOBUE HaOIIOICHUS
[JIaBHBIX ~MAaKCUMyMOB TIIpM NAJE€HUM MOHOXPOMAaTHYECKOIO CBETa Ha
TuhPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTpOMCTBA M IIPAKTHUYECKOE IIPUMEHEHME: OYKH, JIYIa,
doroamnmnapaT, NPOEKIMOHHBIA amnmapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITHKA, TUPPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jemoncmpayuu

[IpsMonuHEWHOE pacHpOCTPAHEHUE, OTPAKEHUE M MPEJIOMIIEHUE CBETA.
OnTtuyeckre mpruOopkI.

[TonnHOE BHyTpeHHEE OTpakeHne. Mozellb CBETOBOJA.

HccnenoBanne cBOMCTB N300paKeHUI B JIMH3AX.

Mopenu MuKpockomna, TeJIeCKona.

Habmonenne natepdepeHnu cBera.

Habmonenune nudpakiuu ceera.

Habmronenue nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOIIbIO PU3MBI.

[Tonydenne ciekTpa ¢ MOMOIIBLIO TUPPAKIIMOHHON PEIIETKH.

HaOmronenue nonspusanuu cBeTa.

Yuenuueckuii skcnepumenm, 1abopamoptule pabomuol



N3mepenue nokaszaress NpeoMIIeHUs CTEKIIA.
HccnenoBanne CBONCTB H300paKEHUI B JTMH3AX.
HabGmtonenune nucnepcuu cBera.

Pa3znes 6. OcHOBBI ClIEUAJIBLHON TEOPUH OTHOCUTEIbHOCTH
'panunbl  NPUMEHUMOCTHM  KJIACCMYECKOM  mexaHuku.  [locTynarsl
CIIEHIUAJIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJSA CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DWHILITEHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU M COKpPAIICHUE
JUTVHBI.
DHeprus U UMIYJIbC PEISATUBUCTCKON YaCTHUIBI.

CBs13b MacCHI C 3Hepmeﬁ U UMITYJIbCOM pGHHTHBHCTCKOﬁ YaCTHIIbI. SHCPPI/I}I
ITOKOA.

Paznen 7. KBantoBasi pusnka

Tema 1. dnemenmol K6AHM OGO ONMUKU

®dotonbl. Dopmyna [lnanka cBs3u s3HEepruu (HOTOHA C €ro YaCTOTOW. DHEPrus
U UMIyJbC (OTOHA.

OTtkperTue u uccienoBanue Gororddexra. OmbiTet A. I'. CtoneroBa. 3aKOHBI
dbotoaddexra. YpaBuenue DiHiuTerHa 115 Porodrddekra. «KpacHas rpaHuia
dbotoaddekra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHYECKOE JEUCTBUE CBETA.

TexHu4yeckre YCTpPOWCTBA U NPAKTHUUECKOE MPUMEHEHHUE: (POTOIIEMEHT,
doTongaTumk, coaHeyHas 6atapesi, CBETOAUO/I.

Jlemoncmpayuu

®otord(dexT Ha YyCTAaHOBKE ¢ IIMHKOBOM TIACTUHOM.

NccnenoBanue 3akoHOB BHELIHEro (poTodddekra.

Cseroauoy.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuio o -4acTHII.
[Inanerapnas mopenb aroma. [loctynatel bopa. W3nydeHne W TOTJIONIEHUE
(GOTOHOB TpU TEpexojie aToMa C OJHOTO YPOBHS JSHEPIHHM Ha Jpyro. Bumisl
criekTpoB. CIIEKTp YpOBHEW SHEPrUU aTOMa BOJOPO/A.

BonnoBsie cBoiicTBa yactull. Bomusl e bpoitis. KopryckynsipHO-BOJTHOBOM
TyaJIU3M.

CHOHTaHHOE U BBIHYKJICHHOE U3J1y4YCHHE.

TexHu4yeckre YCTPOMCTBA M MMPAKTUYECKOE IPUMEHEHHME: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOI), Ja3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

Hab0ntonenue nHeHyaThIX CIIEKTPOB U3JIYUYECHHUS.

Jlazep.

Vyenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

HaOmronenue TMHE4aToOro CnekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JI0KA3bIBAIOIINE CJOKHOCTh CTpPOCHMS sAnpa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiThl  Pesepdopma  mo  ompeneneHuto  cocraBa
paanoakTuBHOro wu3nydenus. CBoiicTBa anb(a-, Oera-, raMMa-u3IydCHHUS.
BnusiHne paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE TIPOTOHA M HeWTpoHa. HykionHass monens sjapa I'eizenOepra—
NBanenko. 3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbsda-pacnan. ONEKTpOHHBIM U TO3UTPOHHBIA Oera-pacman. [amma-
U3JIydeHue. 3aKOH PaJuOaKTUBHOIO pacraja.

DHeprus CBs3M HYKJIOHOB B sifipe. SaepHbie cuibl. JledekT macchl sjpa.

S nepHble peakuuu. JlesieHue u cCUHTE3 SAEP.

Anepusiii peaktop. Tepmosnepubiit cunte3. [IpoOiiemMbl W TEPCHEKTHUBHI
AIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACTIEKThI AEPHON SJHEPTETHUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE IO3UTPOHA.

Metoapl HAOJIIOAEHUS U PETUCTPALUU SJIEMEHTAPHBIX YaCTUII.

@yH1laMeHTaJbHbIE B3aUMOAEHCTBUS. EMMHCTBO (U3NUECKON KAPTUHBI MUPA.

TexHuueckue yCcTpoNCTBa U IMPAKTUYECKOE NPUMEHEHUE: TO3UMETP, KaMepa
Bunbcona, simepHblil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CU€TurK MOHU3HUPYIOIINX YACTHIL.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

UccnenoBanre TpekoB 4yacTull (10 TOTOBBIM G oTorpadusim).

Paspnes 8. DiieMeHTHI ACTPOHOMUM M aCTPOPUMKH

DTarnbl pa3BUTHS aCTpOoHOMUU. [IpuKiagHOe U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMMH.

Bun 3Bénnoro nHeba. Co3Be3ausi, sSipKU€ 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBIDKEHHE.

CoiHeuHast cucTeMa.

Comune. ConHeuHass akTUBHOCTh. Mcrounuk sHeprun CoNHUA W 3BE3N.
3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpaJIbHBIM Kiacc —
CBETUMOCTB». 3BE31BI TJIABHOM ITOCJIEAOBATEIILHOCTH. 3aBHCHMOCTh «Macca —
CBETHUMOCTB» ISl 3BE3]l TJIABHOW MOCIJIEIOBATEIBHOCTH. BHYTpeHHee cTpoeHue



3B€31. COBpEeMEHHbBIE MPEACTABICHUS O MPOUCXOXKAEHUU U 3BoionuMU CoJiHIa U
3BE3]1. DTambl )KU3HHU 3BE3I.

Muneunbiii I[Iyts — Hama I'amaktuka. Ilomoxkenune u aBwxkeHue CoyHIA B
lNamaktrke. Tunel ranaktuk. Paguoranaktuky n kBasapsl. UEpHBIE ABIPHI B AApax
rajaKkTHK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa06ma. Pazberanue rajiakTuk.
Teopust bonbmioro B3peiBa. PenukToBoe n3nydeHue.

Macumrabnas crpyktypa Beenennoil. Meraranakruka.

Hepeménnrlie npobsieMbl aCTpOHOMUMU.

Vuenuueckue nabnooenus

HaOmronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPWIOKEHUM JJIsI ONpEe/IeIICHUs MOJI0KEHUSI HEOECHBIX 00OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3usl CEBEPHOTO MONYIIAPUS U SIPKUE 3BE3/IBI.

Habmonenus B Teneckon Jlynsl, utanet, Mieanoro [1ytu.

O6o0maroiee NOBTOpPeHUE

Ponr Qu3uku u acTpoHOMUHM B HIKOHOMHUYECKOM, TEXHOJIOTUYECKOM,
COLIMAJILHOM M ATUYECKOM cepax nesTeTbHOCTH YelIOBEeKa, POJb U MECTO (PU3UKH
U aCTPOHOMHUHU B COBPEMEHHOM HAyYHOH KapTHHE MHpPA, pOJib GU3HUECKON TEOPUHU
B (opMuUpoBaHMM TPEACTABICHUNM O (PUINUECKON KapTUHE MHPA, MECTO
bu3nYecKol KapTUHBI MUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
NPEACTABIECHUNA O IPUPO/IE.

MexnpeaMeTHbIE CBA3H

N3yuenne kypca ¢usuku 0a30BOro ypoBHsi B 11 kiacce oCyIIECTBISETCS C
Y4ETOM COJEPKATEIBbHBIX MEXIPEIMETHBIX CBA3€M C KypcaMH MaTE€MAaTHKH,
OMOJI0THH, XUMHH, Teorpadn U TEXHOJIOTUH.

Mesxcnpeomemnvie nonsimusi, CBSI3aHHbIE C W3YYEHUEM METOJIOB HAay4YHOTO
MO3HAHUS: SIBJICHUE, HAyYHbIH (akT, rumore3a, (U3MYECKas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOACHUE, SKCIIEPUMEHT, MOJEIIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YpPaBHEHHI, TPUTOHOMETPUUYECKUE
GYHKIIUU: CUHYC, KOCHHYC, TAHTE€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXIECTBO, BEKTOPBl M MX MPOEKIWH HA OCH KOOPAUHAT, CIIOXKEHHE BEKTOPOB,
POU3BOJHbBIE DJEMEHTApHbIX (YHKIMI, TPU3HAKK TMOA00US TPEYroJbHUKOB,
oTpeieNIeHHE IUIOMIAIN TUTIOCKUX QPUTyp u 00bEMa Ted.

buonocus: »nexkTpuyeckue SBICHUS B KUBOW MpUPOJE, KoJieOaTelbHbIC
JIBW)KEHUS B )KMBOW MPUPOJIC, ONTUYECKUE SIBIICHUS B KUBOU MPUPOAE, NCHUCTBUE
paauanyy Ha )KUBBIE OPraHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsI CTPYKTYpa TBEPABIX
TeN, MEXaHW3Mbl O0Opa30BaHMs KPUCTAUTMUECKOW PEMIETKH, CIEKTPATbHBIN
aHaJIus3.



l'eoepagpusi:  MarHuTHBIE TIONIOCA 3€MJIM, 3alleKW MArHUTHBIX  PYII,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, ITPEACKa3aHUE 3eMJICTPSCEHUM.

Texnonocusa: JNVHUM DSJIEKTPONEpENady, TEHEPATOpP MNEPEMEHHOTO TOKa,
3JIEKTPOJABUIATENIb, WHAYKLIMOHHAS II€4b, pajap, pPaJUuONpPUEMHUK, TEIEBU3OD,
anteHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAsl OITHKA,
conHeyHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHMUA

OcBoenne yueOHoOro mpenMera «®dusmka» Ha YpPOBHE CPEIHETO OOIIEro
oOpa3zoBaHus (0a30BBI YPOBEHB) JOIKHO OOECIEUUTh TOCTHUKEHHE CIICTYIOIINX
JMYHOCTHBIX, METAMIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JINUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YNIBTAThl OCBOCHUS YueOHOTo npeameTra «PU3uKay JOJKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOyYarolmIuxcsi PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpMEHTAIlU{, TO3UTHUBHBIX BHYTPEHHUX  YOEXIEHUH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONbITAa U OMNbBITA JIEITEILHOCTH B MPOLIECCE PEaTM3allii OCHOBHBIX HAIPABICHUU
BOCIUTATEIbHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpasKIaHCKOro BOCIMTAHUA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMNA 00YUaAIOMIET0Cs KaK aKTUBHOTO H
OTBETCTBEHHOI'O WJIEHA POCCUICKOro OOIIECTBA;

NPUHSATUE  TPATUIMOHHBIX  OOIIEYEIIOBEUECKUX T'YMAHUCTUYECKUX U
JEMOKPATUYECKUX LICHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JESATEIBHOCTh B MHTEpPECAX TPaXKIaHCKOIO
o0LIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluu;

YMEHHE B3aUMOJICHCTBOBATH C COLUAIIBHBIMUA UHCTUTYTaMU B COOTBETCTBUU C
uX QYHKIIUSIMU U HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU ESTEIbHOCTH;

2) NIaTPHOTHUYECKOT0 BOCTIMTAHMUS:

c(hOpMHPOBAHHOCTh POCCHUMCKOU rpa)KJaHCKOU UJICHTUYHOCTH,
NaTPUOTHU3MA;

LIECHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHKECHUSIM
pPOCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMS :

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHWUS,
OPHEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIIE B
JEATEIbHOCTH YYEHOI0;

OCO3HAHHE JIMIHOTO BKJIAJa B TOCTPOCHUE YCTOMYMBOTO OYAyIIEero;

4) 3¢TEeTHYECKOT0 BOCIIMTAHMSA:

3CTETUYECKOE OTHOLIEHHUE K MUPY, BKIIKOUYAsl CTETUKY HAYYHOI'O TBOPYECTBA,
npucymiero GU3N4ecKoil Hayke;



5) TpyA0BOr0 BOCTIMTAHUSI:

UHTEpEC K pas3InyHbIM cepaM MNpoPEecCHOHAIBHON IAESTEIHHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKOM U TEXHUKOMN, YMEHHE COBEPIIIaTh OCO3HAHHBIN BHIOOD
Oynymiei mpodeccun U peaanu30BbIBaTh COOCTBEHHBIC )KU3HECHHBIEC IJIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO M caMOOOpa30BaHUIO B 00JIaCTH
(Gbu3KMKU Ha TPOTSKEHUHU BCEU KU3HH,

6) 3K0JIOrM4ecKOro BOCIUTAHMSA:

c(OpMHPOBAHHOCTh 3KOJIOTMYECKOW KYJIbTYPhl, OCO3HAHHE TIJI00ATBHOIO
XapaKkTepa SIKOJIOTMYECKUX MPOoOIIeM;

IJIAHUPOBAHUE U OCYILECTBIIEHHUE JCUCTBUN B OKPYKAIOIIEH Cpele HA OCHOBE
3HaHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacuidpeHue OmbITa JEATebHOCTH SKOJOTMUECKONW HampaBJIEHHOCTH Ha
OCHOBE UMEIOIIMNXCA 3HaHUH 1o (PU3uKe;

7) HEHHOCTH HAYYHOI'0 TIO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS PU3NUECKON HAYKH;

OCO3HAaHHWE LIEHHOCTH HAy4YHOU [E€ATENbHOCTH, T'OTOBHOCTh B MpOLECCE
U3ydeHus: (U3MKH  OCYIICCTBISATH  NPOEKTHYIO U HUCCIENOBATEIHCKYIO
NEeATebHOCTh UHANBUIYAIIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUeOHbIE 1elCTBUSA
Ba3oBble Jioruyeckue aeicTBus:
CaMOCTOSATENTbHO  (OopMyNIHMpOBaTH W aKTyaJIU3UpoOBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpECNATh IEU JCITEIBHOCTH, 3aJaBaTh MapaMeTpbl M KPHUTEPUU UX
TOCTHKCHHS,
BBISIBIISITh ~ 3aKOHOMEPHOCTH M TMPOTHBOPEYUST B  paccMaTpUBAEMBbIX
(bU3HIECKUX SIBIICHUSX;
pa3pabaThiBaTh IJIaH PEIICHHUS NPOOJIEMBI ¢ yU4ETOM aHaau3a WMEIOIIUXCS
MaTepUATBHBIX U HEMAaTepUAIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHBBI B JIEATETLHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
IEJISIM, OIEHUBATh PUCKH MOCIIEACTBUN IEITSIHHOCTH;
KOOPJUHUPOBATh M  BBIMOJHATH pabOTy B  YCIOBHSIX  peajbHOrO,
BUPTYAJIBHOTO ¥ KOMOWHHUPOBAHHOT'O B3aMMOJICHCTBHSI;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOIIEM.
Ba3oBble uccienoBaTebcKue 1eiCTBUS
BJIAJICTh HAYYHOH TEPMHHOJIOTHEH, KIFOUYEBBHIMU MOHATHSIMH U METOJaMHU
buznuecKon HAyKu;



BJIAJICTh HaBBIKAMHU y4EOHO-HUCCIIEA0BATEIIBCKOW U MMPOCKTHOM JIEATEILHOCTH
B oOyactu (pU3MKH, CTOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIHBHOMY ITOUCKY
METOJIOB pElIeHUs 3a/ady (PU3MYECKOTO CONEpKaHUs, MPUMEHEHUIO Pa3TUYHBIX
METOJIOB TTO3HAHWSI,;

BJIQJCTh BHJIAMH JCATCIBHOCTH TI0 TIOJYYCHHIO HOBOTO 3HAHUS, €Tr0
WHTEpPIpETAllii, NpeoOpa3OBaHUI0 M MPUMEHEHUI0 B Pa3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3/IaHNN YUYE€OHBIX MTPOEKTOB B 00JaCTH (DU3HKHU;

BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyallM3MpPOBATh 3a/1ady,
BBIIBUTATh THUIIOTE3y €€ peIIeHUs, HaXOAUTh apTyMEHTHI IS J0Ka3aTelbCTBa
CBOUX YTBEP)KIICHH, 3a/1aBaTh TapAMETPhl U KPUTEPUHU PEILICHHUS;

aQHANMM3UPOBATh TIONYYCHHBIC B XOJE€ PEIICHHUS 3aJaddl  Pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (opMynmupoBaTh COOCTBEHHBIC 3a7adud B 0Opa30BATEIHLHOU
TESTENHHOCTH, B TOM YHCIIC TIPH U3yUYeHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHBATh IPHUOOPETEHHBIN OTIBIT;

yMETh TICPEHOCHTh 3HaHUS 1O (HU3UKEe B MPAKTHYECKYIO 001acTh
KU3ZHENEATEITbHOCTH,

YMETh MHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIacTe;

BBIJIBUTATh HOBBIC WJICH, MIPEJIaraTh OPUTHHAIBHBIC TTOIXOBI ¥ PEIICHUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHHSI.

PabGora ¢ undopmanmei:

BJIAJICTh HAaBBIKAMU TMOJyYeHUs WH(pOpMAIuu (U3HUECKOr0 COACpKaHUS U3
UCTOYHUKOB pa3HBIX THIIOB, CAMOCTOSATEIHLHO OCYIICCTBIISITH IIOWCK, aHaJM3,
CUCTEMAaTH3alMI0 ¥ WHTEPIPETANNI0 WHPOPMAIUU PAa3INYHBIX BHIOB U (POpM
IPEICTaBIICHNS;

OIICHUBATh JOCTOBEPHOCTH HH(OPMAITUH;

UCTIONB30BaTh  CpPEeNCTBa  HMHPOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTHIA B PEIICHUHA KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpraHW3aI[MOHHBIX
3a1a9 ¢ CcOOMIoJieHHeM TpeOOBaHUN HProHOMHUKH, TEXHUKH O€30IacHOCTH,
TUTHCHBI, PECypcOCOCpEeKCHHsS, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMaIIMOHHON 0€30MacHOCTH;

co3/aBaTh TEKCThl (PU3UYECKOr0 COJACpKAHUS B PA3IUYHBIX (PopMarax ¢
y4€éTOM Ha3Ha4YeHHS WH()OPMAITUU | TIEJIEBOM ayTUTOPHH, BRIOUpAss ONTUMAIbHYIO
¢dbopMy TIpeICTaBICHUS U BU3yaJTU3AITHH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHA:
OCYHIECTBJIATh OOIIEHHWE Ha Yypokax (U3MKKM W BO BHE-ypPOUHOM
NEeSATENbHOCTH;



pacrio3HaBaTh MPEANOCHUIKM  KOH(MJIUKTHBIX CUTyallud W  CMsr4aTh
KOH(DJIMKTHI;

Pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUsI C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/CTB;

MOHMMAaTh W MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUIAYaJIbHOU
paboTHI;

BBIOWpAaTh TEMAaTUKy M METOJbI COBMECTHBIX MEHUCTBUH C Y4ETOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN Ka)JOr0 YJICHA KOJJIEKTUBA;

NPUHUMATh 11U  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUA 110 €€ JOCTHMIKEHHUIO: COCTABJIAThH IUIAH JCHUCTBHM,
pacmpeneisaTh poiu ¢ y4€TOM MHEHHM YYaCTHHUKOB, OOCYXKIAaTh PE3yIbTaThl
COBMECTHOM padoThI;

OIICEHUBATh KA4e€CTBO CBOEro BKJIaJa M KaXKIOr0 y4YaCTHMKA KOMAaHIbI B
o0IIMiA pe3ysbTaT Mo pa3padoTaHHBIM KPUTEPUSIM;

peyiaraTb HOBBIE MPOEKTHI, OICHWBATh HJAEU C TMO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, MTPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIISITh TMO3UTUBHOE CTPATErMYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYaIMSIX, TPOSABIIATH TBOPYECTBO U BOOOpaKEHNE, ObITh MHUITUATUBHBIM.

PerysiTuBHBIE YHUBEpPCAJIbHbIE yueOHbIE TeiiCTBUS
Camoopranusanus:

CaMOCTOSITENTFHO OCYIIECTBJIATh MO3HABATEIbHYIO ACSITENLHOCTh B 00JacTH
(U3UKM U aCTPOHOMHH, BBISABISATH IPOOJIEMBI, CTaBUTb M (HOPMYIHpPOBATH
COOCTBEHHBIE 3aJ1a4H;

CaMOCTOSITENTFHO COCTAaBJISATh IUIaH PEIICHUS PACUYETHBIX U KaueCTBEHHBIX
3aj1ad, MJIaH BHIMIOJIHEHUS MPAKTUIECKONW PaObOThI C YIETOM UMEIOIIHNXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;

pacimupsTh paMKH yueOHOT0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEMTOUYTECHUI;

JieNlaTh  OCO3HAHHBIA BBIOOp, apryMEHTUpOBaThb €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTD 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO 3PYIULHMU B 001acTH
(U3MKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYPHBIN YPOBCHb.

CaMOKOHTPOJIb, IMOIHOHATbHBIN HHTE/IEKT:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTUBBI B JESITEIBHOCTD,
OLIEHWBATh COOTBETCTBUE PE3YNIbTATOB IIEIISIM;

BJaJeTh  HABBIKAMU  TIO3HABaTeNIbHOM  pedrexkcun Kak  OCO3HaHUS
COBEpIIAEMbIX JEHCTBUII M MBICIUTENbHBIX MPOLECCOB, WX pPe3ylbTaTOB U
OCHOBaHMHI;



UCIIOJIb30BaTh MPUEMBI peIIEeKCUH ISl OLICHKH CUTYaIlMH, BHIOOpAa BEPHOTO
pEIlICHHUS;

YMETh OIICHUBAaTh PUCKHM W CBOECBPEMEHHO IPUHUMATH PEHIEHUS IO HX
CHIKCHHUIO;

NPUHUMATh MOTHBBI W apryMEHTBHI APYTUX TIPU aHAMU3E pPe3yIbTaTOB
NeSITeNbHOCTH;

NPUHUMATH ce0sl, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHUBBI W apTyMEHTBI JPYIHMX TIPU aHAW3e pPe3yIbTaTOB
NESATENHHOCTH;

NpU3HABaTh CBOE MPABO M MPABO APYTUX HA OMIMOKH.

B mpormecce qocTmkeHHUS TUYHOCTHBIX PE3YIHTATOB OCBOCHHS MPOTPAMMBI
no ¢u3uKe i1 YPOBHA CpeaHero oOimiero oOpa3oBaHUs Yy OO0ydYaroIIuXCs
COBEPILEHCTBYETCS AMOIMOHAJIHBIN UHTEJJIEKT, pe/Ioiaraloun
c(hOpMHPOBAHHOCT:

CaMOCO3HaHUSI, BKIIFOYAIOIIETO CTIOCOOHOCTh TTOHUMATh CBOE AMOIMOHATBHOE
COCTOSIHUE, BUETh HAMPABICHUS Pa3BUTHsI COOCTBEHHOW AMOITMOHAILHON CeEpHI,
OBITh YBEPEHHBIM B ceOe;

CaMOpETyJIMPOBaHUs, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEICHHE, CIIOCOOHOCTh aManmTUPOBAThCS K
AMOIMOHAIILHBIM U3MEHECHHSIM M TIPOSIBIISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO eI U
yCcrexy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHE JCHCTBOBATH HMCXOAS M3 CBOMX
BO3MOXKHOCTEH;

AMIIATUH, BKIIOYAIONIECH CITIOCOOHOCTh MOHUMATh AMOIIMOHAIBLHOE COCTOSTHUE
IPYruX, YYUTHIBaTH €ro TMpPH OCYIIECTBICHUU OOUIECHUS, CIOCOOHOCTh K
COUYYBCTBHUIO U CONIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATH OTHOIIICHUS
C IPYTUMH JIIOJIbMU, 3a00TUTHCS, IPOSBIATh UHTEPEC U pa3peliaTh KOHQIUKTHI.

HNPEIMETHBIE PE3YJIBTATHI

K konny oOyuenuss B 10 kjacce mnpeaMeTHble pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJIKHBI OTpaXkaTh C(POPMHUPOBAHHOCTh y O0YUAIOIIUXCSI YMEHUI:

JEMOHCTPUPOBATh HA MPUMEPAX POib M MeCTO (U3MKH B (HOPMUPOBAHUU
COBPEMEHHOW Hay4yHON KapTUHbI MHpa, B Pa3BUTUH COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B IPAKTUYECKON AEATEIBHOCTH JIFO/IEM;

YUUTHIBATh TPAHUIBI TPUMEHEHHUS W3YYEHHBIX (PU3UUYECKUX MOJIENCH:
MaTepHalibHasl TOYKa, MHEpIUAIbHAs CUCTEMa OTCUETa, aOCOIIOTHO TBEPIOE TEIIO,
UJEaNbHbIN ra3, MOACIH CTPOCHUS T'a30B, KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUECKUH 3apsij] MpU pelIeHUH PU3NYECKHUX 3a/1ay;



pacro3HaBaTh (U3MYECKUE SIBJICHUS (TMPOIECChl) U OOBSICHATH MX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJSIPHO-KMHETUYECKOW TEOPUU CTPOCHHS BEIIECTBA U
AJIEKTPOJIMHAMMKUA:  PAaBHOMEPHOE M  PaBHOYCKOPEHHOE  IPSMOJUHEHHOE
JBIKEHHE, CBOOOJHOE TMAJ€HHE TeJ, JBIXKEHHE MO OKPYKHOCTH, WHEpLUS,
B3auMojieicTBHUE Tel, Tuddy3us, OpOyHOBCKOE IBMKEHHUE, CTPOCHUE JKUJIKOCTEH
U TBEPJBIX TEJI, K3MEHEHHE 00bEMaA TeJl IIPU HarpeBaHMM (OXJIaXKICHUH ), TEIJIOBOE
paBHOBECHE, HCMapeHHe, KOHJCHCAIUs, IUIaBJICHUE, KPUCTAJIM3alUs, KUIICHHE,
BJIQYKHOCTh BO3/1yXa, MOBBIIICHUE JABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
cocylle, CBSI3b MEXKAYy IapaMeTpaMu COCTOSIHHMS Traza B H30IpoIleccax,
AJIEKTPU3AIUA TEJI, B3aUMOJCUCTBUE 3aPsJI0B;

ONHCHIBATh MEXAHWYECKOE JIBIDKCHHE, WCIIONB3Ys (DU3UYECKHE BEITUYUHBI:
KOOpJIMHaTa, MyTh, MEpEeMEIIeHUuEe, CKOPOCTh, YCKOpPEHHEe, Macca Tella, CHa,
UMITYJIbC T€Ja, KHHETUYECKasi SHEPTHs, MOTEHIMAIbHAS SHEPrusi, MeXaHU4ecKas
paboTta, MeXaHWYECKas MOIIMHOCTh;, TP OMNHCAHWU TPABWIHHO TPAKTOBATH
(bu3HUeCKNii CMBICT MCIOIB3YyEeMbIX BEIMYWH, WX OOO3HAYCHHS W €IUHUIIBI,
HAaXOJIUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIUYUHY C APYTUMU
BEIIMUMHAMU;

ONHUCHIBaTh M3YYCHHBIC TEIJIOBbIE CBOMCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCTIONBb3Yysa (U3MYECKUE BEJIMYMHBL: JaBIICHUE Ta3a, TeMmIepaTrypa, CpeaHss
KHUHETUYECKasl SHEPTUsl XaOTHUYECKOIO JBIKCHUSI MOJIEKYJI, CPEAHEKBaIpaTUIHAs
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS HSHEprus, padoTa rasa,
KOA()(PUIIMEHT IIOJE3HOr0 JEHCTBHUS TEIUIOBOI'O JIBUTATENsd; TPH OINHCAHUHU
NpaBUJIBHO TPaKTOBaTh (DU3UYECKUM CMBICI HCIOJIB3YEMbIX BEJIMYMUH, HX
0003Ha4YeHUsI U €IUHMIBI, HAXOAUTh (QOPMYJbI, CBSA3BIBAIOIIME JAHHYIO
(bU3UYECKYIO0 BETUYMHY C IPYTUMHU BEJTUUHNHAM;

OMNHUCHIBaTh U3YYEHHBIC JIEKTPUUECKUE CBOMCTBA BEIIIECTBA U JIEKTPUUECKHE
SBJICHUS (TIPOIIECCHI), UCTIONIB3YS (PU3NYECKUE BETUYMHBI: DJICKTPHUCCKHUHN 3apsi,
AJIEKTPUYECKOE T0JIE, HAMPSIKEHHOCTD IMOJs, MOTEHIIUAN, PA3HOCTh MOTEHIIUAJIOB;
NPy ONUCAHWM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIIOIb3yEeMbIX
BEIMYHMH, WX OOO3HAUECHUS W €IWHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIITUE
JTAHHYIO0 (PU3MYECKYIO BEIMUHUHY C IPYTUMU BEITUYUHAMU;

aHaJTM3UPOBATh (PU3UYECKHE MPOLECChl U SBJICHUS, UCIOIB3YSd (PU3HUECKUE
3aKOHBbI W MPUHIUIIBI: 3aKOH BceMupHoro Tarotenus, |, 11 u Il 3akonsr HeroToHA,
3aKOH COXPaHEHUsSI MEXaHMYECKOW SHEpPruu, 3aKOH COXPAHEHUS UMITYJIbCa,
NPUHIUI CYNEPIO3UIMA CHWJI, MPUHIIUI PABHOMPABUS HHEPLUHAIbHBIX CUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUECKYIO TEOPHUIO CTPOEHUS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBSI3b CPEJIHEN KMHETUYECKOW PHEPTUHU TEIUIOBOTO JABMKEHUSI MOJIEKYJ C
aOCOJIIOTHOM TeMIlepaTypou, MEepPBbIN 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHUS
AJIEKTPUYECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pas3inyaTh CJIOBECHYIO



(GOpMyIHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAXKEHUE U YCIOBUS (IpaHHULIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBbIE NPUHLMUIBI JIEHCTBUS ~ MalllMH, NpPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3jiuyaTh YCJIOBHs HUX O€30MaCHOr0 MCIOJIb30BaHUS B
TIOBCEIHEBHOU KU3HU;

BBIMOJHATh JKCHEPUMEHTBHl 10 HCCIENOBAaHUI (U3MYECKUX SBICHUNH U
IPOLECCOB C HCIOJB30BAHUEM HPSIMBIX M KOCBEHHBIX HM3MEPEHUH, NPHU 3TOM
dbopmynupoBath TpoOJeMy/3ajady U TUINOTE3y Y4eOHOro IKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIOKEHHOTO OOOpYJIOBaHUsS, MPOBOJIUTH OMNBIT U
(dbopMyIHpOBaTH BHIBOBL;

OCYILIECTBISAThH MPSAMbIE U KOCBEHHBIC M3MEPEHUs (PU3NUECKUX BETUYHH, IPU
ATOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsI W HUCIOJIb30BaTh W3BECTHbBIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh  3aBUCUMOCTH  MEXAY  (PU3MYECKUMH  BEIMYMHAMH  C
UCIOJIb30BAaHUEM MPSAMBIX H3MEPEHHUI, MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(uKcHpOBaTh PE3YNbTATHl IMOJYYEHHOW 3aBUCUMOCTH (DU3UUYECKUX BEIMYMH B
BU/JIE TAaOIUIl U TpaUKOB, I€TaTh BHIBOJBI IO pe3yjIbTaTaM UCCIIEI0OBAHNUS,

co0roaTh mpaBuiia O€30MacCHOTO TpyJa MpHU IMPOBEICHUHM UCCIIEIOBAHUN B
paMKax y4eOHOro OSKCIIEPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOM U MPOEKTHOU
JESATENbHOCTH C HMCMOIb30BAHUEM HM3MEPUTENBHBIX YCTPONCTB MU J1IAOOPATOPHOIO
000opy1I0BaHUS;

pematb pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MUECKOW MOJENbIO,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI U MPUHLIMIIBI, HA OCHOBE aHaIU3a YCJIOBHS 3a/1a4u
BbIOMpATh (PU3NYECKYI0 MOJEIb, BBIACIATh (PU3NUECKHE BEIMYUHBI U (HOPMYIIbI,
HEOoOXOo/MMbIE ISl €€ pEelleHUsl, MPOBOAUTH Pacdy€Thl M OLICHUBATh PEaTbHOCTh
HOJYYEHHOT0 3HaUYEHUS! PU3NYECKOMN BETUUHHBDI;

pelIaTh Ka4eCTBEHHbIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUUBYIO
LENOYKY PpacCyXJACHHI ¢ OMopoil Ha M3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
buznueckue sIBICHUS;

UCIONIb30BaTh ~ NpPU  PEIIEHWH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MH(POPMAIIMOHHBIE TEXHOJOTUU JUJISl IOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIMU
U TpeJICTaBlIeHUs Y4eOHOM M HAy4YHO-TIOMYJSpHOM MHPOpMALUU, MOITYYEHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJU3UPOBATH MOJIy4aeMyto HH(POPMAIHIO;

IPUBOJIUTH MPUMEPHI BKIIAJA POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE MPOIECCOB OKPYXAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCMOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM >KU3HU
i obecriedeHust 0€30MacHOCTU MPH OOpalleHUH ¢ MpUOOpaMu U TEXHUYECKUMHU



YCTPOUCTBAMH, JJISI COXPAHEHUS 3JI0POBbS U COOIOJICHUSI HOPM DKOJOTHUYECKOTO
MOBEJICHUS B OKPY’KAIOIIEN CpEAE;

paboTaTh B TpYIIEe C BBHINOJHEHUEM PAa3JIUYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATh palbOTy TPYNIbl, pPalMOHAIBHO pPACHOpPEAeNsTh OOSI3aHHOCTH U
IJIAaHUPOBATh JCATEIHHOCTh B HECTAHJAAPTHBIX CUTYaAIIMSIX, aJ€KBATHO OIIEHUBATh
BKJIAJT K&KJIOTO M3 YYACTHUKOB I'PYIIIHI B PEIICHUE PACCMATPUBAEMOM IPOOIJIEMBI.

K konmy obyuenuss B 11 kJjacce mpeaMeTHbIE Pe3yJibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOUTUXCS YMEHHUI:

JEMOHCTPUPOBATh Ha IpUMEpax poyib U MeCTOo (pu3uku B (HOpPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHpa, B DPA3BUTUM COBPEMEHHOU TEXHUKHU H
TEXHOJOTUM, B MPAKTUYECKOW AEATEIBHOCTH JIFOAEH, LIEIIOCTHOCTh U €IUHCTBO
($u3nYecKol KapTUHBI MUPA;

YUUTBIBATh TPAHUIBl TPUMEHEHUS HW3YyYEHHBIX (QPU3NYECKUX MOJENei:
TOYEUHBINA AIEKTPUYECKUN 3apsil, JIyd CBETa, TOUYECUHBIN UCTOYHHUK CBETA, JIEpHAs
MOJIETTh aTOMa, HYKJIOHHAs MOJETh aTOMHOTO Sipa TMPH PEHIeHHH (PU3UIECKUX
3aaad;

pacno3HaBaTh (pU3UYECKHE SIBJICHUS (TPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOU (DM3UKU: DIIEKTPUUECKAs] TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MAarHUTHOE JEHCTBHS TOKa, B3aUMOJICHCTBUE
MAarHuTOB, DJIGKTPOMArHUTHAasT WHAYKIUS, JCHUCTBUE MArHUTHOIO TIONA Ha
IPOBOJHUK C TOKOM M JBWXKYIIMKICS 3apsill, AJEKTPOMArHUTHBIE KoyieOaHUA U
BOJIHBI, TMPSIMOJIMHENHOE PACHPOCTPAHEHHE CBETA, OTPa)XKEHUE, MPEIOMIICHHE,
unTepdepennus, audpakiuus ¢ MOOJsSpU3alUs CBETa, JIUCIEPCHUsl CBETa,
dotoanexkTpuueckuii 3pdekt (poroaddekT), cBeToOBOE NaBiIeHUE, BOSHUKHOBEHUE
JMHENYATOrO0 CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAasT W HCKYCCTBEHHas
PaINOaKTUBHOCTB;

OMUCHIBATh M3yYCHHbIC CBOMCTBA BEIIECTBA (AJIEKTPUUYECKHE, MATrHUTHBIC,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  Pa3IMYHBIX  Cped) |
AJIEKTPOMArHUTHBIE SBJICHUS (TIPOLIECCHI), UCMOJIBb3Ys (PU3NUYECKHUE BEITUYUHBI:
AIEKTPUYECKUIN 3apsijl, CHJIa TOKa, JIEKTPUUECKOE HAMNpsKEHUE, JICKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJABIKYIAs Ccujia, padoTa TOKa,
WHAYKLIHAST MarHUTHOro mnois, cwia Awmmepa, cwia JlopeHna, MHIYKTUBHOCTb
KATYIIKW, SHEPrusl 3JIEKTPUYECKOr0 M MArHUTHOrO IMOJE€H, MEepHoJ M YacToTa
KojeOaHuid B KojeOaTelNbHOM KOHTYpe, 3apsii W cuila TOKa B IMpoIecce
FapMOHMYECKUX DJIEKTPOMArHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOsSHHE U
ONTHYECKas CuUjia JIMH3bI, NPU OMHCAHUM MPABUIBHO TPAKTOBATH (DU3UUECKUUN
CMBICIT HCIIOJIb3YEMBIX BEIUYMH, MX OO0O3HA4YEeHHs] W EIUHHIIBI, YKa3bIBaTh
dbopMynbl, CBSA3BIBAIONIME JIAaHHYIO (U3UYECKYI0 BEIMYMHY C JPYTUMH
BEJIMYNHAMU;



OMUCHIBATh M3YUYCHHBIC KBAHTOBBIC SIBJICHUS M TMPOIECCHI, HCIONb3Ys
¢u3znueckre BEIUYMHBI: CKOPOCTh OSJEKTPOMATHUTHBIX BOJH, IJMHA BOJIHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (GOTOHA, MIEPUOJT TIOTypaciajia, SHEPTHsl CBI3U
ATOMHBIX SiJIep, MpPU OIMUCAHWM MPABWIBHO TPAKTOBAaTh (DU3MUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIWYUH, MX OO0O3HAYEHUS U E€IUHHUIIBI, YKa3bIBaTh (DOPMYIIHI,
CBS3BIBAIONIUE JIAaHHYIO (DU3UUYECKYI0 BEIUYMHY C JPYTUMH BEIUYMHAMH,
BBIYHCIISATH 3HAUCHNUE (DU3NIECKON BEITMYUHBI;

aHAJTM3UPOBATh (PU3UYECKHUE MPOLIECCHl U SBJICHUS, UCMOIL3Yd (PU3HUECKUE
3aKOHBI W MPUHIUIIBLL: 3aKOH OMa, 3aKOHBI MOCEA0BATENBHOIO U MapajuieIbHOTO
COCIMHEHUSI IPOBOJHUKOB, 3aKOH Jlkoyns—JleHla, 3aKOH BIEKTPOMArHUTHOU
WHYKIHUH, 3aKOH TMPSMOJIMHEHHOI0 PACHpPOCTPAHECHUS CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHbI MPEJIOMJICHUSI CBETa, ypaBHeHUE ODWHIITeHHa ansi gororddekra,
3aKOH COXPAHEHUs HEPrUHU, 3aKOH COXPAHEHHsS HUMITYJIbCa, 3aKOH COXPAHEHUS
AIEKTPUYECKOr0 3apsia, 3aKOH COXPAHEHUsI MAacCOBOI0 4uCia, MoCTynaTel bopa,
3aKOH PaJIMOAKTUBHOTO pacmajaa, Mpyu 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YEeCKOE BBIPAXKEHHE U YCJIOBUS (TpaHUIbI, O00JIACTH)
IPUMEHUMOCTH;

OMpENENATh HAMPABICHUE BEKTOPA MHAYKIIMM MarHUTHOTO TOJISI TPOBOAHUKA
C TOKOM, cuiibl Ammnepa u cuibl JlopeHua;

CTPOUTh W OIKCHIBATH M300pAKEHHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIONTHATh JKCIEPUMEHTHI TI0 HCCIEIOBAHUI0 (U3MYECKUX SIBICHUU W
MPOILIECCOB C HCIOJIb30BAHUEM TMPSIMBIX U KOCBEHHBIX H3MEPEHUN: TPU ITOM
dbopmynupoBath TpoOJeMy/3agady U TUNOTE3Yy Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 TMPEUIOKEHHOTO OOOpYIOBaHUS, MPOBOJIUTH OMNBIT U
(dbopMynHpOBaTH BHIBOBL;

OCYIIECTBIIAThH MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PH3NIECKUX BEIUYUH, TIPH
ATOM BBIOMpaTh ONTUMAJBHBIA CHOCOO M3MEPEHUsT UM HUCIOJb30BaTh W3BECTHbHIE
METOAbI OLIEHKHU MOTPEIHOCTEN U3MEPEHUI;

UCCJICIOBATh 3aBUCUMOCTH (PU3WYECKHX BEIUYMH C WCIOIH30BAHUEM
OpSMBIX HW3MEPEHUN: TpPU OSTOM KOHCTPYUPOBaTh YCTAHOBKY, (PUKCHUPOBATH
pe3yNbTaThl MOIYYEHHOM 3aBUCUMOCTH (DU3MYECKUX BEIUYUH B BUIEC TAOJIUIl U
rpaduKoB, AeNaTh BHIBOABI [0 pE3yJIbTaTaM UCCIIEIOBAHMUS;

coOo1aTh mpaBuia 0€30MacHOrO TpyAa MPU MPOBEACHUU UCCIEAOBAaHUN B
paMKax y4eOHOro OHKCIIEPUMEHTa, Y4eOHO-UCCIIEOBATEIbCKOM U IMPOEKTHOU
JIESTENBHOCTA C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U J1aOOPATOPHOIO
000pyI0BaHUS;

pemiath pacu€THhIC 3a7a4d C SIBHO 3aJaHHOM (U3MUYECKOW MOJENbIO,
UCTIONB3Ys (U3UYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1auu



BbIOMpATh (PU3NYECKYI0 MOJENb, BBIACIATh (PU3NYECKHE BEIMYUHBI U (HOPMYIIbI,
HEOOXOoAUMBIE JUIsl €€ pelleHus, MPOBOAUTH PACUEThl M OLIEHUWBATH PEATbHOCTH
HOJIYYEHHOr0 3HaUeHUs! GPU3NYECKOIN BETMUNHBI;

penaTh Ka4eCTBEHHBIE 3a/1a4N: BBICTPAUBATh JOTUYECKU HEMIPOTUBOPEUUBYIO
L[EIIOYKY PACCYXXJIEHUU C ONOPOW HAa HM3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU U
(bU3UYECKHE SIBJICHNUS,

UCTOJb30BaTh ~ MPU  pELIEHUH  y4eOHBIX  3aJad  COBPEMEHHBIC
UH(POPMAIIMOHHBIE TEXHOJIOTUU ISl TIOMCKA, CTPYKTYPUPOBAHUS, HUHTEPIIPETALIMU
U TpeJICTaBlIeHUs Y4eOHOM M HAy4YHO-TIOMYJISIpHOM MH(OpMaLUU, MOIYYEeHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJU3UPOBATH MOJIy4aeMyt0 HH(POPMAIHIO;

OOBSCHATh MPUHUUIIBI JEHCTBUS MAaIlWH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCJIOBUSA UX OE30MACHOI0 HUCIOJIb30BAHUS B IMOBCEIHEBHON
KU3HU;

NPUBOAUTH IPUMEPHI BKJIaJJa POCCUICKUX U 3apYOESKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOLIErO0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHM;

UCMOJb30BaTh TEOPETUUECKHE 3HAHUS MO0 (PU3MKE B IOBCEIHEBHOM XKU3HU
i obecriedeHust 0€30MacCHOCTU MPHU OOpalleHUH ¢ MpUOOpaMy U TEXHUYECKUMU
YCTPOMCTBAMHU, JIJISi COXPAHEHUS 370POBbs M COOIIOJEHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEIE;

paboTaTb B TIpyHIe€ C BBINOJIHEHUEM pA3JIMYHBIX COLHUAIBHBIX POJIEH,
IUIAaHUPOBATh pPabOTy TPYMIbI, PALUMOHAIBHO paCHpPEAeNaTh OO0A3aHHOCTH WU
IUIAHUPOBATh JCATENBHOCTh B HECTAHAAPTHBIX CUTYAlMSX, aJ€KBATHO OLICHUBATh
BKJIAJl K&KJIOT0 U3 YYACTHUKOB IPYIIIbI B PEIIEHHE PACCMAaTPUBAEMOMN MTPOOIEMBI.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uugpoBbie
Ne ni/m P KonTtpoasnbie | IIpakTnueckue (1upp )
NMPOrpamMmblI Bcero odpa3oBaTejbHbIE
padoTsbI padoThbI
pecypcbl
Paznen 1. PU3UKA U METO/JAbI HAYUYHOI'O ITO3HAHUS
bu6nunorexa [IOK
1.1 ®u3nKa U METO/Ibl HAYYHOTO TO3HAHHUS 2 httos://m.edsoo.ru/7fA1bF72
Hroro o pazgeny 2
Paznen 2. MEXAHUKA
bu6nuorexa [IOK
21 Kunematitka > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Auamiica ! https://m.eds00.ru/7f41bf72
bubnuorexa [IOK
2.3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Hroro no pazueny 18
Pa3nen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOM 9 1 bubnnorexa [IOK
' TEOpHHU https://m.eds00.ru/7f41bf72
bu6nmoreka [IOK
32 OCHOBBI TEpMOAHHAMHKI1 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEIIECTBA. 5 bubnumorexa [IOK

@Da30BbIe NEPEXOIBI

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



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

Hroro no pazueny 24
Paznen 4. DJIEKTPOAUHAMUKA
bu6nuorexa [IOK

4.1 DEKTPOCTATHIE 10 https://m.edso0.ru/7f41bf72
42 [TocTosinHbIM 5eKTpUYeCKHil TOK. Toku B 12 bu6mmoreka [IOK

' Pas3IMYHBIX Cpeiax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

PesepBHoe Bpems 2

OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68



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

11 KVIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB u TeM undposbie
Ne n/m P Konrpoabusie | Ilpakrnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTbI
pecypchbl
Paznen 1. 9JIEKTPOANHAMUKA
MarunuTtHOoe noje. IeKTpOMarHiuTHast bu6mmoreka [IOK
11 11 1 3
WHIYKUUS https://m.edso0.ru/7f41c97c
Hroro no pazueny 11
Pa3nen 2. KOJIEBAHUSI U BOJTHbBI
21 MexaHu4eCKHUE U JIEKTPOMAarHuTHbBIE 9 1 bu6nuoreka [IOK
' Kosiebanust https://m.edsoo.ru/7f41c97c
99 MexaHu4yeckre U IeKTPOMarHUTHbIE 5 1 bubmuorexa LIOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢c
bubmuorexa [IOK
2. 1
3 Onrriia 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI cTIeIIMATIBHON TEOPUH 4 1 bu6mmoreka [IOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97c
Htoro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuorexa [JOK
41 DJIeMEHTHI KBAHTOBOW ONTHKHU 6 httos://m.edsoo.ru/7f41c97¢
4.2 CrpoeHue aToMa 4 bubnuorexa LIOK



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 SpO 5

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

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Wroro no pazneny 15

Pasnea S. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKHU

5.1 DneMeHThl aCTPOHOMHUU U aCTPOPU3UKU 7

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7

Pa3nea 6. OBOBIIAIOIIEE IOBTOPEHHUE

but6mmoreka [IOK
6.1 Obobuaiousee noropente 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PezepBHOoe Bpemsi 3

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68



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




HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Kosn4vecTBo yacoB JIeKTPOHHbIE
Ne ara uudpoBbie
Tema ypoka Konrtpoasnbie | IIpakTnueckue A op
n/n Bcero u3yuyeHusi  oOpa3oBaTeSibHbIE
padoTsI padoThbI
pecypchl
®usuka — HayKa O PUPOJE.
1 Hayunrbie MeTZK bl HOEHapHI/ISI 1 bubamorera LOK
i g https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIEeT0 MUpa
Ponb 1 mecTo dusuku B
5 (dhopMUPOBaHUN COBPEMEHHOM 1 bubnnoreka [JOK
Hay4HOHM KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTHYECKOHN eI TeTbHOCTH JIIOICH
MexaHn4ecKoe ABMKEHHE.
OTHOCHTEIHFHOCTh MEXaHHYECKOTO bubmuoreka [IOK
3 1
nBwxenus. [lepemenienne, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHUe
4 PaBHOMEpHOE TIpsIMOSTUHEWHOE 1 bubnmoreka [JOK
JIBIOKEHHE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IPAMOIUHENHOE 1 bu6bnuorexa [IOK
JIBUKCHUE https://m.edsoo.ru/ff0c372e
5 CBoOogHOE masieHne. Y CKopeHue 1 bubmmnorexa IHIOK
¢BOOOIHOIO MMalEHUSA https://m.edsoo.ru/ff0c39cc
KpusosmHeliHOE nBUKEHNE.
7 JIBr>keHrne MaTepuaabHON TOUKH T10 1 bubmoreia LIOK
P https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Tpunuun otHocutensHOCTH ["anmuies. 1 bu6muoteka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HuepupnanbHble CUCTEMBI OTCYETA.
Ilepssr1it 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [Ipunuun

9 CyIIepIIO3HLIMK CUII. BTOpo# 3akoH brbmorexa LIOK
. https://m.edsoo.ru/ffOc3be8
HeroToHa 11 MaTepuanbHOW TOYKU

10 Tpetnii 3akon HetoToHa nist bubmmorexa LIOK
MaTepHUalbHbIX TOUEK https://m.edsoo.ru/ffOc3be8
3aKoH BCEMUPHOTO TsAroTeHus. Cuna

11 TsokecTH. [lepBast kocMuueckas bubamorera LOK

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

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnnoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koagdumuent tpenus.

13 Cuia :HpOTHBneI({qu:I npu I[BI:E(CHPIH bubmorexa LOK

https://m.edsoo.ru/ff0c3f76
Tema B )KUJIKOCTH WU Ta3e
[TocTynarenbHO€ U BpalliaTeabHOE

14 JBIKEHHE a0COTIOTHO TBEPIOTO Tea. bu6mmorexa [IOK
MowmeHnT cuibl. [Tnedo cuibl. YcnoBus https://m.edsoo.ru/ffOc41a6
paBHOBECUS TBEPAOTO TeNa
NMiynec MaTepuanbHOU TOYKH,

15 CHUCTEMbI MAaTEPUAIIBHBIX TOYEK. bubmuoreka [IOK
Nmnynbe cunbl. 3aKOH COXpAHEHUS https://m.edsoo.ru/ff0c43d6
umnyibca. PeakTiuBHOE ABMKEHUE
PaboTa u MOIIHOCTB CHJIBI.

16 Kunernueckas sneprust MarepuaibHON bu6muoteka [IOK
Touku. TeopeMa 00 U3MEHEHUU https://m.edsoo.ru/ff0c4502
KUHETUYECKOI SHEPTUU

17 IloTenumanbHas YHEPTUs. bu6muoreka [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[MoTeHnmanbHast SHEPTHS YIIPYTO
ne(popMUPOBAHHON MPY>KHHBI .
[NoTennmansHas 3HEprust Tena BOIU3U
MOBEPXHOCTH 3eMITH

https://m.edsoo.ru/ffOc461a

18

[ToTeHIMaNbHBIC U HETIOTCHITUAILHBIC
cuibl. CBsI3b pabOTHI
HCIIOTCHIIUAJIBHBIX CHUJI C USMCHCHUCM
MeXaHUYEeCKOU OHEPIUr CUCTEMBI TCII.
3aK0oH COXpaHEHUS MEXaHUYECKOH
SHEPTHH

bubmuorexa [IOK
https://m.edsoo.ru/ff0c478c

19

20

JlabopaTtopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHITBI C
U3MEHEHHEM MEXaHMYECKOW YHEPTUu
TeJa Ha IPUMEPE PACTIKCHHSI
PE3UHOBOTO KIyTa»

KoHnTponbHast paborta 1o Teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXPaHECHHS B MEXAHHUKE)

bubmunorexa IHOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TOJOKEHUS MOJIEKYISIPHO-
KMHETUYECKON TeOprH. bpoyHOBCKOE
newkenue. uddysus

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep JBUKEHUS U
B3aMMOJICHCTBHS YaCcTHUI] BEIESCTBA.
Mopenu cTpoeHus ra3oB, )KUAKOCTEH
Y TBEPIBIX TEN

23

Macca monexyin. KonngyectBo
BeniecTBa. [locrosHHas ABoragpo

24

TemnoBoe paBHoBecue. TemnepaTypa
u e€ uzmepenue. [llkana remneparyp



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

Lenbcus

Wneanpusiii raz 8 MKT. OcHOBHOE

bubmuoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomtoTHas TemrepaTypa Kak Mepa
26 CpeHeN KHHETUYECKON SHEPruun bubnmoreka [JOK
JIBKEHHSI MOJIEKYJ. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona
27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI
JlaGopaTopHnas pabota
28 «HMccnenoBanue 3aBUCUMOCTH MEXKITY
napamMeTpamu COCTOSTHUS
pa3peKEHHOTO Tra3a
29 N3onporieccrl B uaeaaibHOM ra3e u ux bubmmnorexa IHOK
rpaduyecKoe IpeICTaBICHUE https://m.edsoo.ru/ff0c570e
Bnyrpennss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
30 croco0rI e€ u3MeHenus. Komuuecto bubmuorexka [IOK
TEIJIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPIusi OJHOATOMHOTO MJI€aJIbHOTO
rasa
31 Buasl Tenonepenaun bubmorexa LOK
https://m.edsoo.ru/ff0c5c36
VYhenpHas TEINI0EMKOCTh BEIIECTBA.
but6mmoreka [IOK
32 KonudaecTBo TEIIoThl pu
. https://m.edso0.ru/ff0c5¢c36
Teruionepenade. AauabaTHbIN mpoiece
33 IlepBblil 3aKOH TEPMOAVMHAMUKHU U €TI0 bubnnoreka [JOK
NPUMEHEHUE K U30IPOIIECCam https://m.edsoo.ru/ffOc5efc
34 HeobpatumocTs mipoiieccoB B butmmoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupojae. Bropoii 3akoH
TEPMOJTUHAMUKH

https://m.edsoo.ru/ff0c6230

IIpunmun gevicreus u KII TermoBoi

bu6nmmorexa LIOK

35
MaIlHbI https://m.edsoo.ru/ff0c600a

36 [uxn Kapuo u ero KITJI

37 DKoJornyecKkue npooaemMsl
TETUIOHEPTETHKU

38 O6o6maromuii ypok «MomnekynsipHas bubnmoreka [JOK
¢uzuka. OCHOBBI TEPMOJUHAMUKI https://m.edso0.ru/ff0c6938
KonTponbhas pabora o teme

39 «MonexynsipHas ¢puznka. OCHOBBI brbamorexa HOK

YIp ' https://m.edso0.ru/ff0c6a50
TEPMOTUHAMUKI)

40 [TapooOpa3oBaHue 1 KOHICHCAIIHS. bubnuorexa [IOK
Hcnapenue u kunexnue https://m.edsoo.ru/ff0c63b6
AOCoIOTHAsI 1 OTHOCUTEIbHAS

41 BJIQXKHOCTh BO3Ayxa. HackllieHHbIH bubamorexa LIOK

AY%a. B https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrammueckue u

42 aMopdHbI€ TeNa. AHU3OTPOIUS bubnnoreka [JOK
CBOMCTB KpucTauioB. Kuakue https://m.edso0.ru/ff0c65f0
Kpuctayyibl. COBpeMEHHbBIE MaTepUAIIbI
[InaBneHue M KpUCTaIIA3ALIHSL.

43 VY aenbHas TEIUOTAa IJIaBICHUS brbamorexa [OK

' https://m.edsoo.ru/ff0c6708
CyOnmumarust
bub6nunorexa LIOK

44
YpaBHeHHE TEIIOBOTO OanaHca httos://m.edsoo.ru/F0c6820

45 DJleKTpU3anus Tei. DIEKTPUIECKUN bubnnoreka [JOK

3aps. JlBa BHaA 3JIEKTPUUYECKHUX

https://m.edsoo.ru/ffOc6bcc



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
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsa10B

[IpoBOHMKY, TUBIIEKTPUKHU U

46 [IOJIYIIPOBOTHUKH. 3aKOH COXPaHEHUS bubmorexa IOK
YHpOBOAL ' p https://m.edsoo.ru/ffOc6bcc
AIIEKTPUYECKOTO 3apsaa
BzaumoneiicTBue 3apsa0B. 3aKoH
47 Kynona. TodeuHEIN dIIEKTPUYECKAN bubmmorexa [OK
Y ) p https://m.edsoo.ru/ffOc6ced
3apsi
Hanps:k€HHOCTB 31EKTPUUECKOTO
48 nosis. [IpuHiun cynepnosunuu bubnnorexa [IOK
3JIEKTPUYECKUX NosieH. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSIKEHHOCTH
Pabota cui 3neKTpoCTaTHUeCKOro
49 nois. [Toreruuan. PazHocts bubmmorexa [JOK
' HHaL. https://m.edsoo.ru/ff0c6f00
[IOTE€HLINATIOB
[IpOBOIHUKHN U OUDIIEKTPUKU B
50 3J1peKT 0CTATUYECKOM Holee bubmmorexa [JOK
p ’ https://m.edsoo.ru/ff0c7018
JmsnexkTpudeckasi MpOHUIIAEMOCTh
bu6nmmorexa LIOK
51 DnexrpoéMrocTh. KoHneHcaro
P A P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTH TUIOCKOTO
52 KOHEHCcATOpa. DHEPrUs 3apsKEHHOT'O bubmmorexa [OK
A pa. p p https://m.edsoo.ru/ff0c72c0
KOH/ICHCATOpa
53 Jlaboparopnas pabota "M3mepenue
AIEKTPOEMKOCTH KOHIeHCaTopa'
[IpuHIIMI AEHCTBUS U IPUMEHEHUE
54 KOH/ICHCATOPOB, KOMTMPOBAILHOTO

arrapara, CTpyHHOTO TIpUHTEpa.
DJIEKTPOCTATUYECKAs 3alUTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
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3azeMIIeHHe AJIEKTPOIpUOOPOB

55

DNEeKTpUUECKUH TOK, YCIOBUS €r0
cyuiectBoBaHus. [IocTOSHHBIN TOK.
Cuia Toka. Hampsixenue.
Conporusienue. 3akoH Oma a1
ydacTKa Ienu

56

[ocnenoBarenbHOE, MapauIeIbHOE,
CMeIIaHHOE COeIMHEHHE
npoBoJHHUKOB. JJabopaTopHas paboTa
«M3ydyeHne cMenaHHOro COeUHEHNs
PE3UCTOPOB»

bubnunorexa LIOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOLITHOCTB NEKTPUUECKOTO
ToKa. 3akoH Jlxoynsa-Jlenna

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

58

3axon OMa AJis MOJTHOM (3aMKHYTO)
anexTpudeckor nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«M3mepenne D/IC ncrounuka Toka u
€ro BHYTPEHHETO COMPOTUBIICHUSI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

DJIEKTPOHHAs MPOBOAUMOCTD TBEPIBIX
METaJIOB. 3aBUCUMOCTD
COIIPOTUBJICHUA MCTAJIJIOB OT
teMiepatypbl. CBEpXIIpPOBOIUMOCTh

60

DJIEKTPUYECKUI TOK B BAKyyMe.
CBOMCTBA JIEKTPOHHBIX ITyYKOB

61

[TomynpoBogHuKH, UX COOCTBEHHAs U
pUMecHas NpoBoAUMOCTb. CBOICTBa
p—~n-niepexoaa. [TonynpoBogHUKOBBIE
IPUOOPHI

but6mmoreka [IOK
https://m.edsoo.ru/ff0Oc84ae



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

DJIEKTPUYECKUI TOK B paCTBOpax v

pacIuiaBax 3JIEeKTPOIUTOB. bubnmorexa [IOK

62 1
DIIEKTPOAUTHYECKAS JUCCOIHAIIHS. https://m.edsoo.ru/ff0c82ba
DnekTponus
DNEeKTpUYECKHUl TOK B ras3ax.

63 CaMOCTOSITeIIbHBIN U 1 bubmuorexa [IOK
HECaMOCTOATEIIbHBIN pa3psia. MonHus. https://m.edsoo.ru/ff0c84ae
[Inazma
OnexTpudeckue Npudopsl U

64 YCTPOMCTBA U UX MPAKTUUYECKOE 1 bubnuorexa [IOK
npuMeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ffOc86fc
0e30macHOCTH

65 O06o0mmaromuii ypok 1 bubnmoreka [JOK
«OIIEKTPOAMHAMUKA https://m.edsoo.ru/ff0c88be
KonTponbHas pabota no teme

66 «9nexrpocraruka. [locTossHHBIN 1 bubnnoreka [JOK
aneKkTpudeckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 Pesepshbiii ypok. KonTponsHas 1 bubnmnoreka [JOK
paboTa no Teme "DneKTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHelil ypok. Q000NN yPOK 1 bu6mmoteka [IOK
o remam 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KoanuectBo yacos JJIeKTPOHHbIE
Ne JlaTa nudpoBbIe
Tema ypoka Konrtpoabnbie | IlpakTuuyeckue p
n/n Bceero U3yuyeHHusi | 00pa3oBaTeJIbHbIC
padoTbI padoTbI
pecypchbl
[TocTosTHHBIE MAarHUTHI K UX

1 B3auMoJieiicTBHe. MarHutHoe 1ojJie. 1 bubmuorexa [IOK
Bexrop MmaruutHOM uHAYKUMA. JInHUM https://m.edsoo0.ru/ff0c9778
MAarHuTHON UHAYKIIMH
MarsuTHO€ 1noJje IPOBOJHUKA C
TokoM. OnbIT Dpcrena. bu6mmorexa [IOK

2 . 1
B3anmoneiicTBre NpOBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabota «3yuenue 1 1 bubmumorexa LIOK
MAarHUTHOTO ITOJISI KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS HA
MPOBOJIHUK ¢ TOKOM. Cuiia AMmriepa.

4 JIaGopatopHas pabota 1 1 bu6mmorexa LIOK
«HccnenoBanne neiicTBUS https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)

JlelicTBME MAarHUTHOTO TOJIS Ha

5 JBIKYILYIOCS 3apsKEHHYIO YaCTHILY. 1 bu6nmoreka [IOK
Cuna Jlopenma. PaGoTa cuitbl https://m.edsoo.ru/ffOc9df4
Jlopenua
DnekTpoMarHuTHas uHAyKIus. [lotok

6 BEKTOpa MarHuTHOU uHAykuuu. I1C 1

WHIYKIMU. 3aKOH 3JIEKTPOMAarHuTHON



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

unaykiuu Gapanes

JlaGopaTopHas pabota
«HccnenoBanue sBICHUS
ANEKTPOMATHUTHOW WHIYKIIHH

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

NunykTtuBHOCTS. SIBIICHHE
camouHaykuu. DJIC caMOMHIYKITUH.
DHeprusi MarHUuTHOTO TIOJIsI KaTYIIKHU C
TOKOM. DJIEKTPOMAarHUTHOE 110JIe

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U UX
IIPUMEHEHHE: IOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMArHMTBHI, JIEKTPOJBUTATENb,
YCKOPHUTEIIH 3JIEMEHTAPHBIX YACTHLI,
MHIYKIUOHHAs N1eYb

10

O606maromuit ypok «MarautHoe
moJie. DJICKTPOMarHUTHAS WHIYKIIHS)

bubmuorexa [IOK
https://m.edsoo.ru/ffOcab82

11

12

KonTponbHas padbora 1o teme
«MarHuTtHoe noiie.
DNIEeKTpOMarHuTHasi MHAYKIUS»

CB0OOIHBIE MEXAHUYECKIE
koseOaHus. 'apmoHndeckue
KosneOaHus. YpaBHEHUE
rapMOHUYECKHNX KOIeOaHuM.
[IpeBpaiienue sHepruu

bu6muoreka [IOK
https://m.edsoo.ru/ffOcad58

bu6muoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTopHas pabota
«HccnenoBannue 3aBUCUMOCTH
nepro/ia MaJlblx KojaeOaHuii rpy3a Ha
HUTH OT AJTUHBI HUTH U MACCHI TPy3a»

14

KonebarenpHblit KOHTYp. CBOOOAHBIE

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820



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
https://m.edsoo.ru/ff0cb820

OJICKTPOMArHuTHBIC KoJieOaHMs B
nacaaibHOM K0JIEOATEIIEHOM KOHTYPC.
Ananorus MCKAY MCXaHUYCCKHUMHU U
SJICKTPOMArHUTHBIMHA KOJIEOaHUSIMU

15

®opmyna TomcoHa. 3akoH
COXPAHEHHS DHEPTUU B UJI€ATTBHOM
K0J1e0aTeIbHOM KOHTYpE

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencraBnenue o 3aTyxaromux
KonebaHusx. BoiHyX/1eHHbIE
MeXaHu4eckue kKoyebanus. Pe3onaHc.
BbIHYXI€HHBIE 2JIEKTPOMAarHUTHBIE
KoJIeOaHUs

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennslil Tok. CHHYCOMIAIBHBIN
IIEpEMEHHBIN TOK. MOIITHOCTH
MIEPEMEHHOI0 TOKa. AMIUTUTYTHOE U
JICVCTBYIONIEE 3HAUCHUE CUJIbI TOKA U
HaNpsHKEHUS

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpanchopmarop. [IponsBoactao,
nepenayda v norpedieHne
JJEKTPUYECKON SJHEPTUU

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHUE JIEKTPUYECKOr0 3BOHKA,
re’eparopa epeMeHHOTro TOKa,
JMHUHN 3JIeKTponepeaay

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTrU4YeCKHe PUCKU IIPU
MIPOU3BOJICTBE JIEKTPOIHEPTHH.
KynbTypa ucnosnb3oBaHus
ANIEKTPOIHEPTHHU B TOBCEAHEBHOU
KU3HH



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

MexaHuyeckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTtb

bubmuorexa [IOK

21
pacnpoCTpaHEHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0ccab4
[Tomepeyunplie 1 MPOOIBLHBIE BOTHBI
29 3Byk. CkopocTb 3ByKa. [ poMKoCTb bu6mmorexa LIOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DIIEKTPOMArHUTHBIE BOJIHBI, UX
23 cBOICTBa U ckopocTh. [llkana buommorexa LOK
P ' https://m.edsoo.ru/ffOccfe
ANEKTPOMATHUTHBIX BOJH
[IpuHIMIIBI pagUOCBSI3U U
24 TeneBusieHus. Pazpurue cpeacTs
cBsi3u. Paguonokanus
o5 Konrtponsnas padorta «Konebanus u bubnuoreka [IOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpssmonHENHOE pacpoCTpaHEHHE
26 CBETa B OJHOPOJHOM CpELE. bu6nuoreka [IOK
ToueuHslii UICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHne cBeTa. 3aKOHbI OTPAKECHUS
27 ceeta. [loctpoenue n300pakeHUH B bubamorexa [IOK
' P P https://m.edsoo.ru/ffOcd4e0
IJIOCKOM 3€pKaje
[Ipenomnenue ceera. [lonnoe
08 BHYTpEHHee oTpaxeHue. [IpenenbHblit bu6nmoreka [IOK
YI0JI MOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaXKEHUS
29 JIaGopatopHas pabota «/3mepeHue bubnuoreka [IOK
TOKAa3aTes MPEIOMIICHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [TocTpoeHne n300pakeHMIA B bu6nmmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. Dopmylia TOHKOM JIMH3BI.
YBenu4eHue JTuH3bI

https://m.edsoo.ru/ffOcddle

JlaboparopHas paboTa

31 «HccnenoBanue CBOKMCTB
M300paKeHUI B TUH3AX»
Hucnepcust cBera. ClioXHBIA COCTaB
39 6emnoro cseta. Lper. JlaboparopHas
pabora «Habmroienue aucnepcuu
CBETa»
33 Wnrepdepennus creta. Judpaxims bu6nmnoreka [IOK
cBeta. JludpakuronHas peneéTka https://m.edsoo.ru/ffOced22
34 IlonepedyHOCTh CBETOBBIX BOJIH. bu6numoreka [IOK
[Tonspusauusa ceera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue MpuOOPHI U YCTPOUCTBA U
YCJIOBHS MX 0€30MacCHOT0 MPUMEHEHUS
I'paHuUIBI TPUMEHHUMOCTH
36 KJIaCCUYECKOM MexaHuKu. IlocTynarsl bubmmorexa [LIOK
ClieliMajIbHON TEOpUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEJILHOCTH
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH.
37 3aMeieHre BpEMEHHU U COKPAIICHUE bubmorexa [OK
P P https://m.edsoo.ru/ffOcfa42
JUTHUHBI
DHEPrusi U UMITYJIbC PEIATUBUCTCKOH
38 gacTUIBL. CBSI3b MAcChI C DHEPTUENH U bubmmorexa [JOK
' P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUSI TIOKOS
Konrtponsnas padora «OnTuka.
. but6mmoreka [IOK
39 OCHOBBI CTICTIHATBHONU TEOPHH

OTHOCHUTCIBHOCTHM))

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
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®otonbl. Popmyina [lnanka. Dueprus

bubmuorexa [IOK

40
Y UMIYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HUCCIIEI0BAHUE Eu6 [TOK
HOJIMOTEKA
4l porospexta. Onbrrr A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl hoTodddekTa. YpaBHenue
42 SﬁHMTegHa qus)lq)(bomatbg)ema buommorera LOK
a ' https://m.edsoo.ru/ff0d015e
«KpacHas rpanunia» hotorddexra
Jasnenue ceeta. OnbiThl [1. H.
43 JlebeneBa. XuMuuyeckoe JeUCTBHE bubmorexa LHOK
ACBA. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTsa u
MPaKTUYECKOe MPUMEHEHHE:!
44
¢dboTosrnement, GOTOAATUHK,
COJIHEUHas OaTapesi, CBETOIUO]]
45 Pemenue 3agaq mo reme «1EMEHTHI bubmuorexa [JOK
KBAaHTOBOM ONTHKHN) https://m.edsoo.ru/ff0d0302
Monpens atoma Tomcona. OnbITE
46 Pezepdopna mo paccestHuIO 0-4acTH bubmmorexa OK
pOpAATOP t https://m.eds00.ru/ff0d091a
[Inanerapnast MoJiesIb aTOMa
bu6muoreka [IOK
47 I1 b
OCTyaTHl bopa https://m.edsoo.ru/ff0d0afa
Wznyuenwne n ornomnienne GpoToHOB
48 Il I/I}ll'Iqe exole aTOMEIlH co Hc?;o OBHS bubmorexa [JOK
P pexol o 8 P https://m.edsoo.ru/ff0d0Oafa
SHEPTUU HA PYToi. Bumbl cieKTpoB
Bonnosbie cBorcTBa yacTull. BoJHbl
- . bubmuorexa [IOK
49 ne bpouist. KopryckynsipHO-BOTHOBO#

nyanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYXXICHHOC U3TTYUYCHUC

50

OTkphITHE paTuOaKTUBHOCTU. OTBITHI

Pesepdopaa mo onpezneneHuio cocrasa

PaaAUOAaKTUBHOI'O U3JTYUCHUA

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

51

CgoiicTBa anbda-, 6eTa-, raMma-
n3iy4eHus. BiousHue
PaIMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

52

OTKpBITHE TPOTOHA U HEWTPOHA.
N3oronsl. Anbda-pacna.
DJeKTPOHHBIN U O3UTPOHHBIN OeTa-
pacnazn. I'amma-usnydeHue

bu6muoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI31 HyKJIOHOB B sJIpe.

S nepHble peakiuu. AnepHslit
peakTtop. [Ipob6eMbl, MEPCIIEKTUBHI,
SKOJIOTMYECKUE ACTIEKTHI IIEPHON
SHEPreTUKHU

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTulibl. OTKpbITHE
MO3UTPOHA. MeTo bl HAOTIOICHUS U
pETUCTPALIK JIEMEHTAPHBIX YACTHII.
Kpyrasiii cron «PyH1aMeHTaIbHbBIE
B3auMoercTBHUA. ENMHCTBO
(hU3UYECKOM KapTUHBI MUPaY

bubmuorexa [IOK
https://m.edsoo.ru/ff0d0e38

55

Bup 38€3aH0r0 HeOa. Co3Be3aus,
SIPKUE 3BE3/bI, IUIAHETHI, UX BUIUMOE
nprkeHue. ColnHeYHas cucTeMa

56

Comnnaue. ConHevHast aKTUBHOCTE.
Hctounuk sueprun CoJiHIIA U 3BE3]T



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

57

3BE3/bI, UX OCHOBHBIC
XapaKTEPUCTUKU. 3BE3/BI TIIABHOU
IIOCJIEI0BATENILHOCTU. BHyTpeHHee
cTpoeHue 38€31. CoBpeMEHHbIE
IIPEICTABIEHUS O IPOUCXOKIECHUN U
sBomrory CoTHIIA U 3BE3]

58

Muneunsii [lyre — nama ["anakruka.
Ilonoxenne u npuxenue CosHIa B
lNanmakruke. 'anaktuku. YE€pHble NbIPbI
B IIpax TaJaKTUK

59

Bcenennas. PasOeranue rajakTHK.
Teopus bosbmoro B3peIBa.
PennkroBoe nsnyuyenue.
MeTtaranakTuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUU

61

Kontponbhas padota «271€MEeHTHI
ACTPOHOMMH U aCTPOPUIUKI

62

O6o06maromuit ypok. Ponb pusuku u
ACTPOHOMHUHU B DKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COITMAIbHOM 1
ATUYECKOM chepax eaTeIbHOCTH
yesjoBeKa

63

O6o006matromuii ypok. Pois 1 mecto
(hbU3UKH U ACTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTHHE MHpa

64

O606maromuii ypok. Pomb
¢buznueckoit reopun B GOpMHUPOBAHUH
MpeACTaBiIeHUH 0 Pu3nUecKon
KapTUHE MHUpaA




O6o06maromuii ypok. Mecto
¢u3nyecKoi KapTUHBI MHUpa B 00IIEM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTaBICHUN O IPUPOAE

66 PesepBHbIil ypok. MaruutHoe nose. 1
DNeKTpOMarHuTHast MHAYKIUS
Peseprubiit ypok. OnTrka. OCHOBBI

67 CHeHaTbHON TeOpHH 1
OTHOCHUTEJILHOCTH
Pesepnsrii ypok. KBantoBas ¢usuka.

68 DNeMEHTHI aCTPOHOMUH U 1 bubmmorexa LIOK

P https://m.edsoo.ru/ff0d1784
acTpou3uku
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJIWYECKOE OBECIEYEHUE OBPA3OBATEJILHOT'O
MMPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI JJIS1 YAEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






