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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOrO0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUU M TpeOOBaHUI K pe3yjbTaTaM
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npencraBieHHbIX B OI'OC
COQO, a Taxke c¢ yuéroMm denepalbHON paboueil MmporpaMMbl BOCIHTAHHS H
KOHLIETIIIUMA TIpernojiaBaHusi ydyeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peAU3YIOIUX OCHOBHBIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxojaa. Ilporpamma no ¢usuke coorBercTByeT TpeboBanusim PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, INPEAMETHBIM M METAlpeIMETHBIM pPE3yJbTaTaM
oOyuyeHus, a TaKKE YUYUTHIBAET HEOOXOIMMOCTb pPEATU3aLUU MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMHM MpeameTramMu. B Hel
OTIPENIENSAIOTCS OCHOBHBIE LIETM U3Y4YEHHUs] (PU3UKU HA YPOBHE CPEIHEro OOLIETOo
oOpa3oBaHusl, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHUSI Kypca (PU3HUKU: JIUYHOCTHBIE,
MeTarnpeIMeTHbIC, TpeIMETHBIC (Ha 0a30BOM YPOBHE).

[TporpamMMma no (pu3mKe BKIIOYAET:

® [UJIaHUPYEMBIE Pe3yJIbTaThl OCBOCHUS Kypca (pu3uku Ha 0a30BOM ypOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI MO r0JIaM 00yUYEHUS;

e cojepxaHue yueOHoro npeamera «Du3nkay mo rogam oOydeHus..

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHWM 00 okpyxkaromiem mupe. [IkoabHBIN Kypce GU3HKH — cHCTEeMOOOpas3yomui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3MYECKHE 3aKOHbI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWU, W3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbu3nyeckoir reorpadueir W acTpoHomueid. Mcmonb3oBaHHE MW aKTHBHOE

npuMeHeHue  (U3MYECKUX 3HAHUWA  ONpenesieT  XapakTep U pa3BUTHE
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pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IMOJIYYEHUS HOBBIX MAaTe€pHalOB C 3aJlaHHBIMUA CBOMCTBAMU M APYTHX.
W3ydyeHne (PuU3MKM BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAYyYHOW KapTHUHBI MHpa OOydarolmuxcs, B (OPMUPOBAHHWE YMEHUH NPUMEHSTH
HAyYHBI METOJI IO3HAHMSI IIPU BBIITOJIHEHUU UMH YYE€OHBIX UCCIICOBAHUM.

B ocHoBy Kkypca ¢usuku ays YpoBHS CpeaHero oOIero ooOpa3oBaHUs
NOJIOKEH pAX UACH, KOTOpPblE MOXXHO paccMaTpHBaTh KakK IPUHLMIBL €ro
HOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOMN, TAK U1 COBPEMEHHON (PU3UKH.

Hoes cenepanusayuu. B COOTBETCTBMM € HEW MmaTepuan Kypca (pU3MKu
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMUpOBaHUE MPEICTABICHUM O CTPYKTYPHBIX YPOBHSX MaT€pHM, BEIIECTBE U
noJe.

Hoes eymanumapusayuu. EE peanuzanus OpeanosiaraeT HUCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIHMaIa (PU3NYECKON HAyKH, OCMBICICHUE CBSA3M Pa3BUTHUSA
¢u3ukn ¢ pa3BuUTHEM OOLIeCTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoess npuxnaownoii  nanpasnennocmu. Kypce ¢(usuku mpeamnonaraer
3HAKOMCTBO C IIMPOKUM KPYI'OM TEXHHYECKHX M TEXHOJIOTMYECKUX IMPHIOKEHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX DSKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takxke O0CYX IACHHS
npo6JieM paloOHAIBHOTO MPUPOIOTIOIH30BAHMS U SKOJIOTMUECKO 0€30MacHOCTH.

CrepXHEBBIMH 3JIEMEHTaMH Kypca (PU3MKKM Ha ypOBHE CpPEIHEro OOLIEeTo
oOpa3oBaHus SBIAIOTCS (PU3MUecKue Teopuu ((PopMHUpPOBAHUE MPEACTABICHUN O

CTPYKTYpPE€ MOCTPOCHUS (PU3NUECKON TEOPUHU, POJIU (PyHIaMEHTAIBLHBIX 3aKOHOB H
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OPUHIIMTIOB B COBPEMEHHBIX MPEACTABICHUSX O TMPHUPOAE, TPaHUIIAX
MPUMEHUMOCTH TEOPUH, IS ONUCAaHWSA €CTeCTBCHHO-HAYYHBIX SIBICHUUA U
MIPOIIECCOB).

CucTeMHO-JeSITeNIbHOCTHBIN MOJAX0A B Kypce (PU3UKU peamu3yeTcs Mpexie
BCEro 3a CUET OpraHU3allid SKCIEPUMEHTAIBHOU AESITEIbHOCTH O00YyYaroluXxcsl.
Jns  6a3zoBoro ypoBHA Kypca (U3MKU — OTO MCHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX HSKCIEPUMEHTOB M JIAOOPAaTOpHBIX padoT,
KOTOpbIE B IporpamMme mno (u3nke oO0beIUHEHBI B OOIIMI CIHCOK YYEHUYECKUX
MPaKTUYECKUX paboT. BhijeneHue B yka3aHHOM IEpeyHE J1abopaTOpHBIX padoT,
MPOBOJUMBIX IS KOHTPOJS ©  OICHKH, OCYIIECTBISCTCS yYaCTHHKAMU
0o0pa30BaTeNpHOrO IMpoliecca MCXOAd U3 OCOOCHHOCTEH IJIaHUPOBAaHUS WU
OcHalleHHUs KaOunera ¢usuku. Ilpm »>TOoM oOecreunBaercs OBIAJACHHE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUTH KOCBEHHbBIE W3MEPEHUs, HUCCIIECIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB 10 MPOBEPKE
MIPEIIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE yHENsSETCA PEHICHUIO PAcYETHBIX U KAaueCTBEHHBIX
3anay. IIpu 3TOM Ay pacy€THBIX 3a/a4 NPUOPUTETOM SIBJISIOTCS 3aJaud C SIBHO
3aJlaHHOMN (PU3UYECKON MOJIEIIBIO, TTO3BOJISIFOIINE MTPUMEHSATh U3yUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paszfena Kypca, TaKk U WHTErpUpys 3HaAHUS W3
pa3HbIX pa3nenoB. /s KauecTBEHHBIX 3a/1au IPUOPUTETOM SIBISIIOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NYECKHX SIBJICHUN M TMPOIECCOB B OKPYKAIOIICH
JKU3HU, TpeOyromue BbhIOOpa (PU3MYECKOM MOACIM JJIsi CUTYyallud MPaKTUKO-
OpPUEHTHUPOBAHHOT'O XapakTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmaTepHalbHO-
TEXHUUYECKOMY OOECIIEUCHUI0 Y4YeOHOTO Tpoliecca 0a30BbI ypOBEHb Kypca
(bU3MKK Ha YPOBHE CpEHEro 00111ero 00pa3oBaHus TOJDKEH U3YYaThCs B YCIOBUSX
MpPEeIMETHOrO0 KaOuHeTa (U3WKK WIM B YCIOBHUSX WHTETPHUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOIro IMKia. B kaOuHete (DU3MKU JOJDKHO OBITh

HeoOxouMoe JlabopatopHoe 00OpyAOBaHME [UIsl BBIMOJIHEHHUS YKa3aHHBIX B
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nporpamme 1o (pU3NKE YUCHHUECKHX MPAKTHUYECKUX padOT W IEMOHCTPAIMOHHOE
o0opyIoBaHUE.

JleMmoHCTpanimoHHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHH C
MPUHITUTIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCJIEIOBAHMUSI  M3Yy4YaeMbIX  SIBICHUW W MPOIECCOB, OMIIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHM.

JlabopaTopHoe 00OpynOBaHHE I YYEHUYECKHX TMPAKTUYECKUX padboT
dbopmupyeTcss B BUIE TEMAaTHUYECKHX KOMIUIEKTOB W OOECTICUMBACTCS B pacuére
OTHOTO KOMIUIEKTa Ha JBYX OOydJalImuXcs. TeMaTHYECKHEe KOMIUICKTHI
7a00paTOPHOTO O0OPYNOBAHUS JOJIKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUN QHAJIOTOBBIX M ITU(POBBIX NMPHOOPOB, @ TAKKE KOMITBIOTEPHBIX
MU3MEPUTENHHBIX CUCTEM B BHJI€ TU(PPOBBIX JaOOpATOPHUH.

OCHOBHBIMH HEJIIMHU U3yUEHUs] PU3UKHU B 00IIEM 00pa30BaHUU SBJISIOTCS:

e (opMupOBaHWE HWHTEpPECAa M CTPEMIICHHS OOYYalOmUXCS K HAydHOMY
U3YYCHUIO TMPUPOJIbI, PAa3BUTHE HMX MHTEJUICKTYyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI];

® pa3BUTHE MPEACTABICHUA O HAYYHOM METOJI¢ TIO3HAHUSA U (POpMUPOBaHUE
MCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ysibTara H3yUYCHHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (opmMupoBaHHE YMEHUH OOBSICHATH SBICHUS C HCIOJIb30BAHUEM
bu3MYecKuX 3HAHUHN M HAYYHBIX JJOKA3aTEIbCTB;

e (opMuUpOBaHHE MPEACTABICHUN O poJid (DU3UKH IS Pa3BUTHUS JIPYTUX
CCTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH.

JlocTikeHne STUX 1elield 00ecreunBaeTCsl peleHueM CISAYIOMUX 3a1ad B

npoIriecce u3yueHus Kypca GU3uKy Ha YPOBHE CpeTHETO O0IIero o0pa3oBaHus:

e npuoOpeTeHue CHUCTEMBI 3HAHUU 00 o01ux buzngecKux

3dKOHOMCPHOCTIX, 3aKOHax, TCOPHAX, BKJIrO4as MCXaHHKY,
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MOJICKYJIIPHYIO  (PH3UKY, JIEKTPOIMHAMUKY, KBAaHTOBYIO (HU3UKY W
AJIEMEHTHI acTPO(DU3HKHY;

e (dopmupoBaHre yMEHUW TPUMEHSATh TEOPETUUYECKUE 3HAHUA  JUIS
OOBbsICHEHUS (PU3MYECKUX SBICHUW B MPUPOAEC U IS NPUHATHUA
MMPAKTUYECKUX PEIICHUM B MOBCEIHEBHOW KU3HU;

® OCBOCHHME CIOCOOOB pEIICHUS PAa3IMYHBIX 3aJad C SBHO 3aJaHHOU
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3anue GU3NYECKON MOEINH, aIeKBaTHON YCIOBHSIM 33/1a4U;

e mOHUMaHUE (U3MYECKHMX OCHOB W NPHUHIIMIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKHUX MPOLIECCOB, UX BIUSIHUS HA OKPYKAIOLIYIO
cpeny;

® OBJIQJICHUE METOJIaMH CAMOCTOSITEIbHOTO IUIAHUPOBAHUSA U IMPOBEIACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAIN3a W HHTEpIpeTanuu UHGOpMAaINH,
OIpPEENCHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

® CO3/JaHUE YCJIOBUH ISl Pa3BUTUA YMEHUU MPOEKTHO-UCCIIEI0OBATEIIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusyuenue ¢usuku (0a30BbI YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus orBojauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraempiii B mporpamMme Mo (QuU3MKE TMepeyeHb JTa0OpaTOpPHBIX M
MPAKTUYECKUX palbOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MPOBEJICHUSI J1a0OpPAaTOPHBIX PadOT U OMNBITOB C YYETOM HHIUBUIYATbHBIX

0COOEHHOCTEM 00yUarOIIUXCSl.



COAEPKAHUE OBYUEHUSA
10 KJIACC
Paznen 1. ®usuka 1 MeTOAbI HAYYHOT'O MIO3HAHUSA

®usuka — Hayka o mnpupone. Hayunbie mMeTOnbl NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb 3KCliepuMEHTa M TEOPUM B MPOLECCE TMO3HAHUS MPUPOJBL.
OKCcnepuMeHT B (PU3HKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
duznyeckre 3aKOHBI U TeOpUH. ['paHUIbl TPUMEHUMOCTH (DU3UYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpa, B IPAKTUYECKON EATEIBHOCTH JIFOICH.

Jlemoncmpayuu

AHanoroBble W 1HUQPPOBBIE HN3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHbIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JABHIKCHUS.
Cucrema otcu€ra. Tpaekropus.

Ilepemelnienne, CKOpOCTh (CpeaHsii CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHUE MATEPUATBbHOW TOYKH, MX NPOCKIMU HA OCH CHUCTEMbI KOOpJUHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOEe IBIkeHue. I'paduku
3aBUCUMOCTH  KOOPJAMHAT, CKOPOCTH, YCKOPE€HHUS, NYyTH W NEPEMEIICHUS
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOosHOE nazieHre. Y CKopeHre CBOOOIHOTO MaieHUSI.

KpuBonuueitHoe  nBwxeHwe. [[BukeHWEe  MarepualibHOM TOYKHA 1O
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS

ckopocTb. [lepron u yacrora odpamenus. LleHTpocTpeMuTenbHOe yCKOPEHHE.



TexHH4ecKkrue YCTPOWCTBA M MPAKTAYECKOE IPUMEHEHHE: CIIHJIOMETD,
JIBUKEHHE CHAPAJIOB, LIEITHBIE U PEMEHHBIEC MIEPEIAYU.

Jlemoncmpayuu

Mogenb cuctemsl OTCUETA, WUIKOCTPALUS KUHEMATHUYECKUX XapPaKTEPUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBaHue IBUKEHUMN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3pEKEHHOM NPOCTPAHCTBE.

HaGmionenue aABMKeHUs Tena, OPOIIEHHOTO IMMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaieHUsI.

Hamnpagiienne cKopocTy pu ABUXKEHUU 10 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3ydyeHne HEpaBHOMEPHOTO IABHKEHHUS C LIEJIBIO OINPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, MPONUJCHHBIMU TEJIOM 34
IIOCJICIOBATEIbHBIE PABHBIE IMPOMEXYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBUKEHUH C HAYAJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3ydeHne IBMKEHUS IapUKa B BA3KOU )KUIKOCTH.

N3yuyenue nBuxKeHUS Tesa, OPOIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  l'anmunes. Ilepeeii  3akoH  HprotoHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Tena. Cuia. [lpunuun cynepno3unuu cui. Bropoi 3akoH HeroroHa
JUIS. MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaibHbIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cumiia Tsoxectd. llepBas kocmuueckas
CKOPOCTb.

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



Tpenue. Buapl Tpenus (mokosi, CkoiabxkeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHusl CKOJIBKEHUS U criia TpeHus mokos. KoaddumuenT tpenus.
Cuita conpoOTUBIIEHU NPU IBU>)KEHUU TEJa B KUIKOCTH WUIIN Ta3e.

[TocTynarenpHOE M BpallaTeIbHOE JIBH)KEHHE a0COJIFOTHO TBEPAOrO Tea.

MOMEHT cuiibl OTHOCUTEIBHO OCH BpamieHus. llnedo cunel. VYcmoBus
paBHOBECHS TBEPAOTO TeENA.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE MPUMEHEHUE: MOAMIUITHUKH,
JBU>)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepuuu.

CpaBHEHHE MacC B3aMMOJICUCTBYIOIINUX TE.

Bropoit 3axkon HeroToHa.

N3mepenue cui.

CrnoxeHue cui.

3aBUCUMOCTH CUJIbI YIIPYTOCTH OT AeOpMallui.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U TTaJICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIBKEHUSI.

VYcioBusl paBHOBECHUS TBEPAOTO Teia. Bubl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomoi

N3yuyenue aBuKeHUs: OpycKa 1Mo HaKJIOHHOU MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pEe3UHOBOM 00pa3Iie, OT ux aedopMarium.

HUccnenoBanne yciaoBHil pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAaIlCHUS.

Tema 3. 3akoHbl cCOXpaHEHUA 6 MEXAHUKE

NMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MATEPUAbHBIX TOYEK.
NMnynbe cuiibl U1 MU3MEHEHUE HUMITYJIbCa Tejla. 3aKOH COXPAHEHUs HWMITYJIbCA.
PeakTuBHOE IBUKECHHUE.

PaGora cuibl. MOIIIHOCTE CHITBL.



Kunerndeckass sHeprus MarepuanbHOW TOuku. Teopema 00 HW3MEHEHUU
KUHETUYECKOUN YHEPTUMU.

ITorennuanbHas DHEPIuUsl. ITorennumanbHas SHEprus yIpyro
nebopMupoBaHHON  mpyxuHbl. lloTeHimanbHas SHeprus Teida  BOIU3U
MTOBEPXHOCTH 3€MJIH.

[loTeHnmanbHple U HEMOTEHUMANbHbIE  CWibl.  CBs3b  paboOTHI
HEMOTCHIMAIBHBIX CUJI C M3MEHEHUEM MEXAaHMYECKOM JHEPIUM CHCTEMBI TEIN.
3aKOH COXpAHEHUSI MEXAaHUYECKON SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckrue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOLOMET, KOMED,
MIPY>KUHHBIN UCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoq NOTEeHIMAILHON YHEPTUU B KHHETHYECKYIO U OOPATHO.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3yyeHue aOCOMIOTHO HEYNPYroro yjaapa ¢ MOMOLIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasgTHUKOB.

HccnenoBanue cBA3M pabOThl CUIIBI C U3MEHEHHEM MEXaHUYECKOW 3HEpPIruu
TeJIa Ha PUMEPE PACTSIKEHUS PE3UHOBOTO JKI'YTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOAUHAMUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU U UX ONBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysusa. Xapaktep ABUKEHUS W
B3aUMOJICMCTBUSL YaCTUIl BelecTBa. MOJENU CTPOCHUs Ta30B, XUIKOCTEH U
TBEPJBIX TE U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3mepsl MoJiekyi. KonunyectBo BemectBa. [locTtosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp

Llenbcus.
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Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HJCaNbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEN KWHETUYECKOW HSHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menaeneesa—Knanenpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHHEe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBalOIIME JTUCKPETHOE CTPOEHHE BEIecTBa, (ororpaduu
MOJIEKYJT OpTaHUYECKUX COECTUHEHUN.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Mojenb OpOyHOBCKOTO IBUKEHHUSL.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILECTBOBAHME MEXKMOJIEKYJISIPHOTO
B3aMOJIENCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE Ha OCHOBE WM3MEPEHHI
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXKly TapaMETPAMH COCTOSTHUSL Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpEeHHsAS 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U cocoObl €€ n3mMeHeHus. KonnuecTBo TemioTsl U pabota. BHyTpeHHs

OHCPIUA OAHOATOMHOTI'O nacaJabHOIO rasa. BI/II[BI TCILIOIICPpCaAaAUN:
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TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyUYeHUE. Y IeJIbHAsI TEMIOEMKOCTh BEIIECTBA.
KosmmuecTBo TemnoTsl pu Tenionepeaaye.

[lonsitue 00 ammabatHoM mpouecce. [lepBblii 3aKOH TEPMOJIUHAMUKH.
[Ipumenenre TepBOro 3akoHAa TEPMOIWHAMUKH K HM3omporeccam. ['padudaeckas
WHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoguHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeruoBpie  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanusi SHEpPruM B TEIUIOBbIX MamuHax. KoadduimeHt mnojae3Horo
nercTBus TemwtoBo mammHbl. [{ukn KapHo m ero ko3¢ @UIMEHT MOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEIIOIHEPTETUKH.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE TPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAMIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

W3meHeHue BHYTpPEHHEH HHEpruu Teja MPH COBEPIICHUU PAOOTHI: BBLIET
npoOkKM u3 OYTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3/Ayxa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe IMyTEM TpeHHUsl (BUICOIEMOHCTPALINS).

M3meHeHne BHyTpEeHHEN SHEPIruu (TeMIiepaTypbl) Teaa IpH Terionepeaye.

OneiT MO anuabaTHOMYy pAaCIIUPEHUI0 BO3ayXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mogenu napoBoil TypOWHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUsl, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamoptvle pabomol

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammusvie cocmoanusn eeuwgecmea. Pazosvie nepexoonvl

[TapooOpa3zoBanue u kKoHJeHcarus. Vcrnapenue u kuneHue. AOCOMIOTHAS U
OTHOCUTEIIbHAsA BJIAXXHOCTh BO31yxa. HacelmeHHbI map. YjaenbHas TeIioTa

napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHUSI OT JaBJICHHUS.
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Tsépnoe teno. Kpucrammmyeckue u amopdHbie Teraa. AHU30TPOIUS CBOWCTB
kpuctamuioB. JKunkue kpucramibl. CoBpeMeHHble Marepuaibl. [lnaBienue u
KpUcTayuM3anus. Y aefbHas TerioTa miasieHus. Cyonumarusi.

VYpaBHeHUE TEMIOBOTO OaaHca.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIIOTUU IMOJTYUYECHHUS] COBPEMEHHBIX MaTEpPHUaOB, B
TOM YHCJIE€ HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILICHHBIX TAPOB.

Kunenue npu nmoHW>KEHHOM JIaBJICHUH.

CriocoObl M3MepeHus BIAXKHOCTH.

HabGnronenue HarpeBaHus U MJIaBJICHUS KPUCTANIMYECKOTO BEILIECTBA.

JleMoHcTpanus KpucTaioB.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHrie OTHOCUTENIbHON BIaKHOCTH BO3/1yXa.

Paznen 4. DaekTpoauHaMuKa

Tema 1. Inexkmpocmamuxa

OnekTpu3auus Tel. OJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJHMKHM, IOUANEKTPUKU W TOJNYNPOBOJHUKHU. 3aKOH COXPAHEHUS
AIEKTPUYECKOT0 3apsija.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3IeKTPUUYECKUI 3apsia.
Onekrpudeckoe mnone. Hanpspok€HHOCTe  dnmekTpuueckoro moia.  [IpuHuun
CYNEpHO3ULIUHA IJEKTPUUECKUX Mojel. JIMHUM HanpssKEHHOCTH AJICKTPUYECKOTO
OJISl.

Pabora cun  anektpocratudeckoro  mosist.  Ilorennuman.  Pa3HocThb
noTeHUUaIOB. [IpOBOOHUMKM UM AUAJNIEKTPUKU B 3JIEKTPOCTATUYECKOM  TOJIE.
Jusnexktpuyeckasi IPOHUIIAEMOCTb.

DnekTpoéMKkocTh. KoHnaeHncatop. DIeKTpOEMKOCTh IIJIOCKOTO KOHJEHCATOpa.

DHeprus 3apsKEHHOTO KOHAEHcaTopa.
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TexHuyeckue yCTpONCTBA M MPAKTUYECKOE MPUMEHEHHUE: BJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPONpPHOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS DIIEKTPOMETPA.

B3anmoelicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE T0JIC 3aPSIKEHHBIX TE.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaTuuecKas 3amuTa.

JIMDNEKTPHUKY B 3IEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U JUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne 2meKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paziuunvix cpedax

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpsbxenue. 3akoH OMa 151 y4acTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBbHOE CONPOTHBIIEHUE BELIECTBA.
[TocnenoBaTenpHOE, NapajlieIbHOE, CMEIIAHHOE COETMHEHUE TTPOBOIHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAA CHJIA U BHYTPEHHEE CONMPOTUBJIECHHWE HWCTOYHHKA TOKA.
3akoH Oma 1 MOJHOM (3aMKHYTO#) 25iekTpudeckoi enu. KopoTkoe 3aMbIkaHueE.

DONEeKTpOHHAasT  MPOBOAMMOCTh  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJICHUSI METAJJIOB OT TemIepaTypbl. CBEpXIpPOBOJIUMOCTb.

DJIEKTPUYECKHM TOK B BaKkyyMme. CBOMCTBA 3JIEKTPOHHBIX TYyYKOB.

14



[TomynpoBOHUKH. CoOcTBeHHas u MIPUMECHAs MIPOBOJIUMOCTD
nmoJIynnpoBogHUKOB. CBoicTBa P—N-niepexona. [1omympoBoTHUKOBBIE TPUOOPHI.

OJIEKTPUYECKHI TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.

DIIeKTpUYeCKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
pa3psa. Momuus. [Inazma.

TexHu4eckrue YCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: AaAMIIEPMETD,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHbIe MPUOOPHI,
AIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA JAUO/I,
TEPMUCTOPBI U (OTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN AMO/I, TAJIbBAHUKA.

Jlemoncmpayuu

N3Mepenue Cuiibl TOKa U HAMIPSIKEHHUS.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOIAU TIONIEPEYHOr0 CEUCHUSI U MaTepurala.

CmelnaHHoe COeIMHEHUE MTPOBOIHUKOB.

[IpsiMoe wW3MepeHHe dIEKTPOJBIXKYIIEH cuibl. KOpoTKoe 3ambIKaHHE
rajJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMTPOTUBIICHUS.

3aBUCHUMOCTh CONPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB AJIEKTPOJIUTOB.

W ckpoBoii paspsa ¥ NpOBOJAUMOCTb BO3yXA.

OHOCTOPOHHSISI TPOBOAMMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3ydeHne cCMEaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne 3MeKTpOABUKYIIEH CUJIbI MCTOYHMKA TOKA U €r0 BHYTPEHHETO
COIIPOTHUBIICHUS.

HaoGmroienne amekTpoimsa.

MesxknpeaMeTHbIe CBSI3H
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Nzyuyenune xkypca ¢uszuku 6a30Boro ypoBHsS B 10 Kimacce OCYIIECTBISETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3C€M C KypcaMH MAaTE€MAaTHKH,
OMOJIOTMH, XUMUH, Teorpad)u U TEXHOJIOTHH.

Mescnpeomemuvie nonsmusi, CBSI3aHHbIE C U3YYEHHUEM METOJIOB HAYYHOIO
MO3HAHUS: SBJICHWE, HAy4HbIM (DaKT, rurore3a, (unyeckas BEIMYMHA, 3aKOH,
TeOopusl, HaOII0ICHUE, SKCIIEPUMEHT, MOJISJIUMPOBAaHNE, MOJIEh, H3MEPCHHE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JHUHEHHass QyHKIuS,
napaboJia, runepOoia, ux rpadukd U CBOMCTBA, TPUTOHOMETpUUYECKUE (YHKIIUH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIAECTBO,
BEKTOPHI U UX MPOEKIMHA HA OCU KOOPJMHAT, CII0KEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABWIKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEIJI00OMEH >KUBBIX OPraHU3MOB (BHUAbI TEIUIONEPEIaun, TEIJIOBOE PaBHOBECHE),
AJIEKTPUYECKUE SABJICHUS B )KUBOM MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAs Macca, TEMJIOBbIE CBOWCTBA TBEPABIX TEN, KUAKOCTEU H
ra3oB, JJICKTPUYECKUE CBOMCTBA METAJUIOB, JJICKTPOJIUTUYECKAS IUCCOLMAIS,
rajbBaHUKA.

l'eoepaghus: BNaxxHOCTh BO3AyXa, BETPHI, 0apoMeTp, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE IBUKEHUN C HCIIOIH30BAHUEM MEXaHU3MOB,
y4€T TpPEeHUST B TEXHUKE, MOJIIUIHUKUA, HWCIOJIb30BAaHUE 3aKOHA COXPAaHEHUS
UMITyJIbCa B TEXHHKE (pakera, BOJOMET W JIPyTHe), JABUTATEIb BHYTPCHHETO
CropaHusi, mapoBasi TypOuHa, OBITOBON XOJOAMIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUH
MOJyYEHUS COBPEMEHHBIX MAaTEPUAIIOB, B TOM YHUCJIE HAHOMATECPUAIIOB, U
HAHOTEXHOJIOTHH, 3JICKTPOCTAaTHYECKas 3alllMTa, 3a3€MJICHHE SJICKTPOIPHOOPOB,
KCEPOKC, CTpYHHBIN MIPUHTED, 3JIEKTPOHArPEBATEIBHBIC puOOPHI,
AIIEKTPOOCBETUTEIIbHBIC MPUOOPHI, TaTbBAHHKA.

11 KIIACC
Paznen 4. JaekTpoauHaMuKa

Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKUUA
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[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUE  TOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpmHIMnD cyneprno3unuu
MarHUTHBIX MoJiek. JInHMM MarHuTHOM MHAYKUWU. KapThHa JMHUNA MarHUTHOM
WHIYKIWAH NOJISI TOCTOSIHHBIX MAarHUTOB.

MarnutHoe TOJNI€ MPOBOAHMKA C TOKOM. KapTMHa JHMHUN WHIYKUHAH
MAarHuTHOTO TOJISI JUIMHHOTO MPSIMOTO MPOBOJHHKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT IpcTena. BzanmoeiicTBre NpoOBOJHUKOB €
TOKOM.

Cunia Amniepa, €€ MOyJIb U HalpaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HAIIPaBIICHUE. [[BUKEHHUE 3apSKEHHON YaCTUILIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

SIBeHMe ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJEKTPOJBIKYIAA Cula HWHAYKIHU. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykunu @apanes.

BuxpeBoe nsnexkrpudeckoe moje. DICKTPOABWIKYINAS CHiIa HWHAYKIHUU B
IIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJHOPOAHOM MAarHUTHOM II0JIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTh.  SIBIEHHE CaMOMHAYKUHMH. OJEKTPOABWKYIIAs  CHIIA
CaMOMHAYKLIHH.

DHEeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHudeckue yCTpONUCTBA W MPAKTHYECKOE MPUMEHEHHUE: TMOCTOSHHBIC
MArHUThl, BJEKTPOMArHUTHI, SJIEKTPOJABUIATEIb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTUIl, UHAYKIITMOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUY MHIYKIIMY MAarHUTHOTO TIOJISL.

B3anmonencTBue 1ByX NPOBOJIHUKOB C TOKOM.
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Cuna Ammnepa.

JerictBue cuibl JIopeHia Ha MOHBI 3JIEKTPOJIUTA.

SIBNIeHME SIIEKTPOMArHUTHON MHAYKIINAH.

[IpaBuiio Jlenna.

3aBUCHUMOCTh JJIEKTPOJABUKYILIEH CHIIBI MHAYKIHH OT CKOPOCTH W3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBneHre cCaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHne MarHuTHOTO MOJISl KATYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUM HblE KONEOAHUSA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHHYECKHE  KoJieOaHUS.
["apmonnyeckue konedanus. [lepumon, wacrora, ammumryga u (aza xoseOaHUU.
[IpyXMHHBIN MasTHUK. MaTremMaTU4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
koJiebanuid. [IpeBpailienre HEPrun Npyu rapMOHUYECKUX KOJICOAHUSX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHMYECKUMHU U
ANEKTPOMAarHUTHIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyxarolmux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KojeOanus. Pezonanc. BeIHYKeHHbIE 2JIEKTPOMAarHUTHHIE KOJIeOaHHUs.

[lepemennbiii  TOK. CUHYyCOMAAQIbHBIM TEPEMEHHbIH TOK. MOIIHOCTD
MIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOLIEE 3HAYEHUE CHUJIbl TOKA W
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUICCKOM
DHEPIUM. DKOJIOTUYECKHE PUCKHU IPU MPOU3BOJCTBE IEKTpo3Hepruu. Kynprypa

HCIIOJIB30BAHUA 3JICKTPOSHCPINH B HOBCCI{HGBHOI;'I ZKHN3HHU.
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TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHUE: SIICKTPUYECKUU
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TMHUH JIEKTpOnepeiay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojeOaTeNbHON CHUCTEMBbI (NIPY>KUHHBIA WM
MaTEMaTUYECKUN MasITHUK).

HaOmronenne 3atyxaromux KojeOaHuH.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Habmroienue pe3oHasca.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuuiiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHHSI OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHnc mnpu MOCIENOBATENIbHOM COEIMHEHHH pE3UCTOpa, KaTYyIIKU
VMHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnenp TMHUY 3JIEKTPONEpeIayu.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MabIX KOJI€OaHUM Tpy3a HA HUTH OT
JUTMHBI HUTU ¥ MAacChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM U3 IIOCJIEI0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazcHUNHbLE 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacnpocTpaHeHusi W JUIMHa BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HNuTtepdepenus u iuPppakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocThb 3ByKa. I poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3IYyYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anexktpomarautHoit BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpPaX€HHUE, MPEIOMIICHUE, Moygpu3anus, Tudpakuus,

uHTepdpepenus. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

19



[[Ixana >7€KTPOMarHUTHBIX BOJIH. [IprMeHeHue 3J1eKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBbITY.

[IpyHIMTBI pagUOCBS3U U TeNEeBUACHUS. Pannonokanus.

DNEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOUIEH CPEIbI.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE TNPUMEHEHUE: MY3bIKAIbHBIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAMIIMHE, paaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacIPOCTPAHEHUE OTIEPEUHBIX U MPOJIOJIBHBIX BOJIH.

Koneobiromeecs Ten0 Kak HCTOYHHK 3BYKa.

HabGmronenue orpakeHus: U MPeIOMIICHUSI MEXaHUYECKUX BOJIH.

Habmronenune uatephepeHunn u 1uppakiny MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HabGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW H
YacTOTOM KOJEOAHUIA.

HccnenoBanne  CBOMCTB ~ 3JEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
npesioMJIeHUE, MoJspu3auus, 1udpakuus, uHTephepeHus.

Tema 3. Onmuka

I'eomerpuueckas onruka. lIpsmoiMHENHOE pacrpoCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueyHbI HCTOUHUK CBETA.

OTtpakeHne cBera. 3aKOHBI OTpakeHus: cBeTa. [locTpoenne n3oOpaxkeHUi B
IIJIOCKOM 3€pKaJe.

[IpenomieHue cBeTa. 3aKOHBI MPEJIOMJICHUSI CBEeTa. AOCOTIOTHBIN MOKa3aTeNb
npenomiiecHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yroj IOJIHOTO
BHYTPEHHETO OTPaKCHHUS.

Hucniepcust cBera. CiIoXKHBIN cocTaB 0eoro cBerta. LIBer.

CoOuparormie ¥ pacceuBaroniyue JuH3bL. ToHKas nuH3a. DOKycHOE

paccTosiHUE W ONTUYEcKas cuila TOHKOM JuH3bl. [locTpoeHue nzoOpaxkeHuil B
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coOnparolmx U paccenBarolux JuH3ax. @opmyna TOHKOW JMH3BI. YBEJIUYEHUE,
JaBAEMOE JIMH30M1.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONTUKH.

BonnoBass ontmka. WuTtepdepenmus cBera. KorepeHTHbIE HWCTOYHUKH.
YcnoBusi HabOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTephEpEeHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuust cBera. JlubpakumonHas peméTka. YCIoBUE HAOMIOACHUS
[NIABHBIX ~MAaKCUMyMOB TIpM NAJE€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
Tu(PAKIIMOHHYIO PEIIETKY.

[lonspuzamus ceera.

TexHuyeckue yCTpoMCTBa W MPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIM ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
OITHKA, TU(PPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pPACIPOCTPAHEHUE, OTPAKEHHE W IPEIOMIIEHUE CBETA.
OnTuyeckue mpruodopBkI.

[TonHoe BHyTpeHHEe oTpakeHre. Mozellb CBETOBOIA.

HccnenoBanue CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu MUKpocKoIma, TeJIeCKona.

HaOmronenune natepdepeHinm ceera.

Hab6mronenue nudpaxiuu ceera.

HaGnronenue nucnepcuu cBera.

[TomydyeHnue cnekTpa ¢ TOMOIIBIO MPU3MBL.

[Toy4yenue cexTpa ¢ MOMOIIBIO JUGPAKIIUOHHON PEIIETKY.

HabGnronenue nonsipuzanuu cBeTa.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3mepenue nokazaress npesioMJICHUs CTEKJIa.

HccnenoBanne CBOMCTB N300paKeHUH B JIMH3aX.

HabOmronenrne nucnepcuu cBera.
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Pa3znen 6. OcHOBBI crIelIHAJIBLHON TEOPUU OTHOCHTEIbHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIHHOCTH DUHIIITEITHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUEN U UMITYJIbCOM PEISTUBUCTCKON YaCTULIBI. DHEPTUs
MIOKOSI.

Paznea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBs3u 3Hepruu (HOTOHA C €r0 YaCTOTOM. DHEpTHs
U UMIyJbC (poTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CrosneroBa. 3aKOHBI
doTorpdexra. YpaBuenue DiHmTeitHa 11 poTodpdexra. «KpacHasd rpaHunar»
dboroaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHudeckue yCTpONCTBA U MPAKTHUECKOE TMPUMEHEHHE: (HOTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®oTo3(PdheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (GoTodddexTa.

Ceeroauog.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4acTHIL.

[Lmanerapnas moxens aroma. Iloctymarel bopa. M3nydenue wu morioumieHue
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¢$oTOHOB TpM Tmepexoie aToMa C OJHOIO YPOBHS JHEpPrud Ha Apyroil. Bums
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousiHOBBIE cBOMicTBa yacTull. Bonnsl 1e bpoitis. KopryckyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOHCTBA M TPAKTUYECKOE IMPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

Habmroienue TmHeRvaThiX CIEKTPOB U3ITyYEHUSI.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

Habronenue TMHeHYaToro CexTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIINE CIIOKHOCTh CTPOCHHs sapa. OTKphITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuo  cocTaBa
panroakTuBHOrO wu3nydeHus. CpoiicTBa anbda-, Oera-, ramMma-u3IydeHHUs.
Binsinue paAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE TpoTOHA M HeWTpoHa. HykimonHas monens siapa ['eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsl.

Anbda-pacnag. OJIEKTPOHHBI W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacraja.

OHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledekT Maccol spa.

SnepHble peakuuu. JleneHue u CUHTES sep.

SAnepuwiii peaktop. Tepmosinepubpiii cuHTe3. [IpoOnemMbl W TEPCHIEKTHUBBI
AJIEPHOM SHEPTETUKU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTonpl HAOMIOIEHUS ¥ PETUCTPALIUN SJIEMEHTAPHBIX YaCTHII.
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®dynaameHTanbHble B3auMoecTBHs. EAMHCTBO M3HUYECKOM KapTUHBI MUpA.

TexHuyeckue yCcTpoMCTBAa M NPAKTHYECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
Buibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TUrK MOHU3UPYIOLINUX YACTHLL.

Yuenuueckuii sxcnepumenm, 1abopamoptwle pabomol

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

Pa3zgea 8. JiemMeHTBI ACTPOHOMHUY M ACTPOPU3MKH

Ortarbl pa3BUTHS acCTpOHOMUHM. [IpHKiIagHOe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMH.

Bun 3Bé3nHoro HebOa. Co3Be3aus, sipKkue 3BE3[bI, IUIAHETHI, UX BUIUMOE
JBUYKEHUE.

ConneuyHas cucrema.

Connue. ConHeuHass akTWBHOCTb. McrouHuk sHepruum CosHLIA M 3BE3.
3BE3ABI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CIEKTPAJIbHBIM KJIacC —
CBETUMOCTB». 3BE3bl IJIaBHOM IOCIIEAOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOW IOCJIENOBATENBHOCTH. BHyTpeHHEe cTpoeHue
3B€31. COBpEMEHHBIE INPEJCTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJHIa U
3BE3/1. DTallbl )KU3HU 3BE3].

Muneunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06sa. Pazoeranue rajgakTuk.
Teopus bonporo B3psiBa. PennkToBoe U3iyyeHue.

Macurabnas crpyktypa Beenennoit. MeraranakTuka.

Hepewménnbie mpo6sieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

24



HabnroneHnus: HeBOOPYKEHHBIM J1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
IPUIIOKEHUH ISl OTIpeAeNICHUs TIOJ0KEHUsI HeOeCHbIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpPHOro MOJyIIapys U IPKHUE 3BE3BI.

HaOnronenus B Teneckon JlyHsl, mianet, Mieunoro [lytu.

O6o01maromee NMOBTOPEHUE

Ponb Qu3uku W acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH chepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOM Hay4yHON KapTHUHE MHpPA, POJIb (PU3UUECKON TEOPUH
B (QOpPMUPOBAHMU TPEACTABICHUN O (U3HUECKONH KapTUHE MHpa, MECTO
(bu3nYecKoil KapTUHBI MHpa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEACTABICHUN O NIPUPOJIE.

MexnpeaMeTHbie CBSA3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 11 kiacce ocyliecTBisieTcs ¢
Y4ETOM COACPIKATEIBHBIX MEXIPEAMETHBIX CBA3€H C KypCcaMM MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Meocnpeomemuvie nonsimusi, CBSI3aHHBIE C HU3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbId (akT, runore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUH, TPUTOHOMETPUUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPHl U MX IPOCKLUHMHU HA OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJHBIE 3JIEMEHTApPHBIX (DYHKIMI, TPU3HAKK TOA00US TPEYroJIbHUKOB,
onpeiesICHHE TIOMAIU TIIIOCKUX (GUryp u oobéMa Tel.

bBuonocus: snekrpuyeckue SBICHUS B JKUBOM MNpUPOJE, KojeOaTelbHbIE
JIBVKCHUS B )KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paanauy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJl, KPUCTAJUIMYECKast CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA

aHaJIn3.
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l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozusi: JVMHUM DJIEKTpOIEpeNad, TEHEpaTop IEPEMEHHOr0 TOKa,
AIIEKTPOJBUTATENb, WHAYKIIMOHHAS I€4Yb, pajap, pPaguONpPUEMHHK, TEJIEBU30D,
aHTeHHa, TenepoH, CBY-meub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,

COJIHCYHAasA 6aTape;1.
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IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOT'PAMMBI 11O
®OU3UKE HA YPOBHE CPEJHEI'O OBILIET'O OBPA3OBAHUSA
OcBoenue yuebHOro mnpenmera «@Pu3nka» Ha YPOBHE CpPEIHEro O0OIIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTH JOCTIKCHUE CIICTYIOMINX
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB.
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS y4eOHOTro npeaMera « Ou3nKa» AOJIKHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTrO OOIIECTBAa, PACIIMPEHUE KU3HEHHOTO
OMbITA M OMbITA JEATEIbHOCTH B IMPOLIECCE Pea3alMd OCHOBHBIX HaIpPaBJICHUM
BOCIIUTATENIBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3ULKN 00YYAIOLIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUNUCKOI0 OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEUYETOBEYECKMX TyMaHUCTUUECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO AESTEIBbHOCTh B MHTEPECAX TIPakKITaHCKOTO
oOLIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluu;

YMEHHE B3aUMOJIENICTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApPHON U BOJOHTEPCKOMN ACATEILHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHHUS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UICHTUYHOCTH,
NaTpUOTU3MA;

IIEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YYEHBIX B 00J1acTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS
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c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, S TUIECKOTO TTOBEIACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIaja B MTOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

4) 3CTeTHYECKOr0 BOCIIMTAHHS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOYAs ICTETUKY HAYYHOT'O TBOPUYECTBA,
MIPUCYIIETO (PU3UUECKON HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEpPEC K Pa3IMYHBIM cdepaMm MpodecCHOHANBHONW ACATEIBPHOCTH, B TOM
YHUCJIe CBSA3aHHBIM ¢ (PU3UKOM M TEXHUKOW, yMEHHUE COBEPIIIAaTh OCO3HAHHBIN BHIOOD
Oyayieit mpodeccun U pean30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC T1JIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHUIO M caMO0Opa30oBaHUIO B 00JIaCTH
(bU3UKHN Ha IPOTSHKCHUU BCEH JKU3HU;

6) 3K0JI0rMIecKOr0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYPhl, OCO3HAHHE TJI00AJIHLHOTO
XapakKTepa KOJOTHUECKHUX MPOOIeMm;

IUIAHUPOBAHUE U OCYIIECTBICHHUE JCUCTBUN B OKPYKAIOUIEH CpeJle HA OCHOBE
3HAHUS LEJIed YCTOWUYMBOIO Pa3BUTHUS YEJIOBEYECTBA;

paclIMpeHne OMbITa JEATeILHOCTH DSKOJOTUYECKONW HAMpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3HUKe;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY
YPOBHIO pa3BUTHS (DU3UIECKON HAYKH;

OCO3HAHHWE IIEHHOCTH HAy4YHOW JESITCIIbHOCTH, TOTOBHOCTH B IIpOIIECCE
u3ydeHus: (QU3UKA ~ OCYIIECTBISTH  MPOCKTHYHD M HCCIEIOBATEIBCKYIO
NeSATeTbHOCTh MHIUBUIYATIBHO U B TPYIIIIC.

METAIIPEIMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS
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ba3oBble 1oruyecKkue 1eMcTBUA:

CaMOCTOATENLHO  (opMyIMpOBaTH W aKTyaJIU3UPOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENENATh e ACSITSIBHOCTH, 3aJaBaTh IMapaMeTpPhl M KPUTCPUU HUX
JIOCTHKEHUS,;

BBISIBIIAIT  3aKOHOMEPHOCTHM W MPOTHUBOPEUMS B  PacCMATPUBAEMBIX
(bU3UYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHUs MPOoOJeMbl ¢ Yy4ETOM aHaM3a WMEIOIIMXCA
MaTepHATbHBIX M HEMAaTEPHUATbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTD, OIICHUBATH COOTBETCTBHE PE3YyIbTaTOB
1EJISIM, OLIEHUBATh PUCKH TOCIEACTBUMN JCSITEIBHOCTH;

KOOPJIIMHUPOBaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHSAX  PEABHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIILICHUE TTPU PEIICHUU KU3HEHHBIX MPOOIIEM.

ba3oBble ucciienoBaTeIbCKHe 1eiiCTBUSI:

BJIAJCTh HAyYHOW TEPMUHOJOTHEH, KIIIOUEBBIMH TOHITHUSMU M METOJAMHU
(bu3nYecKoil HayKH;

BJIAJICTh HaBBIKAMHU y4e€OHO-HCCIIEIOBATEIHCKON M MPOEKTHOM ESITEIbHOCTH
B 00ylactu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHUs 3a1ad (U3MYECKOTO CONCpIKaHUs, MPUMEHEHHUIO Pa3TUIHBIX
METO/IOB ITO3HAHUSI,;

BIAJCTh BHUIAMH JCATEIBHOCTH TIO TIOTYYEHHUIO HOBOTO 3HAHUS, €T0
WHTEPTIpPETAlUNA, TMPEeOOpa3oBaHUI0 M TPUMEHEHHIO B Pa3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUU YI€OHBIX MMPOCKTOB B 00J1aCTH (HU3HUKY;

BBISIBIIATH TPUIUHHO-CIICACTBEHHBIC CBS3M M aKTyaJIM3UPOBaTh 3ajady,
BBIJIBUTATh THUTOTE3y €€ PpEeIIeHWs, HAXOIUTh apTyMEHTHI I JO0Ka3aTeIhCTBa

CBOMX YTBEPKIECHUM, 3a]1aBaTh apaMETPbl U KPUTEPUH PELLICHUS;
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aHAIM3UpPOBaTh TMOJYYCHHbIE B XOJE pELICHHs 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHUSIX;

CTaBUTh U (HOpMyIHpOBaTH COOCTBEHHBIC 33aJaud B 00pa30BaTEIbHOU
NEeSATEIbHOCTH, B TOM YKCIIE TIPU U3yYeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsIM, OIIEHUBATh MPUOOPETEHHBIN OIBIT;

yMETb TEPEHOCUTh 3HaHUSA MO (HU3MKEe B MPAKTHYECKYI0 001acThb
KU3HEIEITeIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUA U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora ¢ unpopmaunmeii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOIO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYUIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3allMI0 ¥ WHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
IpECTaBICHNUS;

OLIEHWBAThH JOCTOBEPHOCTH HH(OpMAIIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTMH B PEUIEHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3al[MOHHBIX
3a/lad ¢ coOMtoJieHrneM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacCHOCTH,
TMUTUEHBl, PECYpCcOCOEpekKEeHMs, TMPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOrO COAEpX AaHUS B Pa3IMYHbIX (QopMarax c
y4€TOM Ha3zHayeHMsI HTHPOPMAIIUH U LEJIEBOU ayAUTOPHUH, BHIOMpAs ONTUMAIbHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHHKaTHBHBIE YHHBepPCcAIbHbIE YueOHbIe JeliCTBUS:

OCYILIECTBIIAThH OOIIEHNHE HA YpOKax (PU3HKH U BO BHEYPOUHOU JIEATEIBHOCTH;

pacrmo3HaBaTh TMPEANOCHUIKM  KOH(JIMKTHBIX CHTyallMd ®  CMsT4aTh

KOH(JIUKTHI;
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pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh NIPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
padoTHI;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX JEHCTBHM C y4éToM OOIIUX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

OpPUHUMATh LA  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIIATh IIIAH JCHCTBUM,
pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJIAJa M KaXKJIOIO YyYaCTHHKAa KOMaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpemjlaraTb HOBBIE IPOEKTHI, OLICHWBATh HJEH C IMO3ULIHH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh MO3UTHUBHOE CTPATETMYECKOE IMOBEJECHUE B Pa3IUYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HHUIIMATUBHBIM.
PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBJIATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JIacTH
GU3MKK ¥ aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYIHUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATENILHO COCTABJISITh IUIAH PEIICHUS PACYETHBIX M KAaYECTBEHHBIX
3aJ1ay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;
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cioco0CTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO S3PYIULMU B 00IacTu
(bu3MKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIeKT:

JlaBaTh OLICHKY HOBBIM CHUTYyallMsIM, BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB IIEJISAM;

BJIAJCTh HABBIKAMHM  MO3HABATENbHON  pedJeKcud KaK  OCO3HAHUs
COBEpIIAEMBbIX JEHCTBHM M MBICIUTENBHBIX MPOILECCOB, HX pE3yJIbTaTOB H
OCHOBaHMUI;

UCIIONIb30BaTh MPHUEMBI PeIIEKCHH ISl OLIEHKH CUTYAlllH, BIOOpa BEPHOTO
peleHus;

YMETh OLIEHUBAaTh PHUCKM U CBOEBPEMEHHO IPUHUMATh pEIIEHUS IO HX
CHIDKEHUIO;

OPUHUMATh MOTUBBI U apryMEHTHl JPYrMX IpU aHalu3e pe3yJbTaToB
JeSITEIIbHOCTH;

MPUHUMATH ceOsI, MTOHNUMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

OPUHUMATh MOTUBBI WU apryMEHThl JPYIMX IpU aHaU3€ pe3yJbTaToB
JeSITEIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIMOKH.

B mpouecce nocTtuxkeHHs! JIMYHOCTHBIX PE3YJbTATOB OCBOCHHS MPOTPaMMbI
no ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIuXcCs
COBEpUIEHCTBYETCS HIMOLIMOHAJIbHBIH UHTEIUICKT, npenoJiararonun
c(hOpMHUPOBAHHOCT:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATIEHOE
COCTOSIHHME, BUACTh HAIpPaBJICHUS PAa3BUTHSA COOCTBEHHOW AMOLMOHAIBLHOM cepsl,
ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHMSI, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEACHHME, CIIOCOOHOCTh aJalTUPOBAaThCA K

9MOIMOHAIIBHBIM U3MCHCHUSAM U IIPOABIIATH I‘I/I6KOCTB, OBITH OTKPBITBIM HOBOMY,

32



BHYTPEHHEW MOTHBALIMM, BKIIIOYAIOIIEH CTPEMIICHUE K JTOCTHKEHUIO LIENIH U
yCIexy, ONTUMM3M, WHUIIMATUBHOCTb, YMEHUE JEHCTBOBaTh MCXOJd M3 CBOMX
BO3MOKHOCTEM;

AMITATHH, BKIIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €ro IMpPU OCYIIECTBICHUU OOILICHUS, CIOCOOHOCTh K
COYYBCTBHUIO U CONEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, TIPOSABIIATh UHTEPEC U pa3peiiaTh KOH(PIUKTHI.

HPEIMETHBIE PE3YJIBTATBI

K koniy o0yuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOM TEXHUKU M
TEXHOJIOTUM, B PAKTUYECKOU JIEATEIIbHOCTH JIFOAEH;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOUKa, MHEepIMaIbHasl CUCTeMa OTCu€Ta, abCOMIOTHO TBEPOE TEIIO,
UJICANIBHBIN Ta3, MOJEIIN CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsijl PU pPelIeHnH (PU3NIECKUX 3a/1a4;

pacrno3HaBaTh (pU3MUECKHUE SBICHUS (TPOIECChI) U OOBICHATH UX HAa OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSIPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEIIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JIBI)KCHUE, CBOOOJHOE IMAJICHUE TeJ, JBM)KCHUE IO OKPY>KHOCTH, WHEPIUS,
B3auMOJIeHcTBUE Tel, nuddy3usi, OPOYHOBCKOE JIBHXKEHUE, CTPOEHUE KUIKOCTEN
U TBEPABIX TEJ, U3MEHEHHE 00bEMA TEJT IIPU HArpEeBaHUH (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, HCMApECHHE, KOHJIEHCAIMs, TUIaBJICHUE, KPUCTAJUIU3AlUs, KUIICHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIIEHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbITOM
COCylle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUS Tra3a B  HM30IpPOIECccax,

QJICKTPU3alus TCII, B3aMMO/ICHCTBHE 3apsAaa0B;
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OINKCHIBATh MEXAHUYECKOE IBMKEHHE, MCIOJb3Yys (DU3HUECKUE BEITUYMHBI:
KOOpJIMHATa, MyTh, NEPEMEIICHHE, CKOpPOCTb, YCKOPEHHE, Macca Teja, CHIIa,
UMIYJbC TeJla, KHHETUYECKasl 3HEPrus, NOTEHUHUANIbHASI dHEPrusl, MEXaHU4YecKas
paboTa, MEXaHM4YeCKass MOIIHOCTh; NpPH ONWUCAHWU NPaBUIBHO TPaKTOBATh
(u3NYECKUI CMBICH HCIHOJB3YEMBIX BEJIWYUH, WX OOO3HAYEHUS M EIUHUIIBL,
HaXoAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYI (PU3NYECKYIO BEIUUYHMHY C JPYTUMHU
BEJIMYMHAMU;

ONKCHIBaTh H3Y4YEHHBIC TEIUIOBBIE CBOICTBA T€1 U TEIUIOBBIE SIBJICHUS,
UCTIONB3Ys (M3MUECKHE BEIWYHMHBI: JaBJICHHE Tra3a, TeMmIeparypa, CpeaHss
KMHETHYECKasi 3HEPIHsl XaOTHUYECKOr0 JIBHMKEHHSI MOJIEKYJI, CPEIHEKBaApATHYHAs
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS B3HEprus, padora rasa,
KO3((PUIIMEHT TMONE3HOTO JEWCTBUS TEIUIOBOTO JIBUTaTeNsl; NpH ONUCAHUU
OPAaBWIBHO TPAKTOBAaTh (PUBNYECKUH CMBICI HCHOJIb3YEMbIX BEIUYMH, HX
00O3HaUYEHUsS M E€OUHUIIBI, HAXOAUTh (OPMYJIbl, CBS3BIBAIOLIUE JIAHHYIO
(U3UYECKYIO BEIUYHHY C IPYTUMH BEIIMYMHAM;

OIMCHIBATH U3YYECHHBIE FIIEKTPUUECKUE CBOMCTBA BEIIECTBA U ICKTPUUECKUE
ABJICHHSI (ITPOLIECCHI), UCTIONIB3Ys (PU3NYECKHE BEIUUYMHBI: AIEKTPUUECKUI 3apsi,
IIEKTPUYECKOE I0JI€, HANPSKEHHOCTD IOJISI, OTEHLINAJ, Pa3HOCTh MOTEHIIUAJIOB;
OpU ONHCAaHUM TMPABWIBHO TPAaKTOBAaTh (DU3MUECKUNA CMBICT HCHOJIb3YEMbIX
BEJIMYMH, MX OOO3HAUYEHMS] M EIMHHUIIBI; YKa3blBaTh (POPMYJIbI, CBA3BIBAIOLIUE
JaHHYIO (PU3MYECKYIO BETMUMHY C IPYTUMH BEJIMYMHAMY;

aHANM3UPOBaTh (PU3UYECKHE TMPOLIECCHl U SIBJICHUSA, UCIONIb3Ys (PU3HUECKHE
3aKOHBI M MPUHLMUIIBL: 3aKOH BceMupHoro tarotenus, |, Il u 11l 3akonsr HeroToHa,
3aKOH COXPAHEHUsI MEXAHMYECKOW DSHEpPrUHM, 3aKOH COXPAaHEHUs HMILYJIbCa,
OPUHIMI CYNEPIO3ULIMA CHJI, TMPUHIUI PABHOMPABUS WHEPLHAIBHBIX CHCTEM
OTCUY€Ta, MOJIEKYISIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHHs BEILECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEN KMHETUYECKOW 3HEPIMH TEIUIOBOTO JBUKEHHUS MOJIEKYJ C
aOCOJIFOTHOM TeMmmepaTypoH, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS

ANEKTPUYECKOro 3apsifa, 3akoH KylloHa, mpw 3TOM pasidyarth CJIOBECHYIO
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(bOopMyIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUsS (TpaHUIIbL,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TIPUHIIUIIBI  JCHCTBHUSI MAIllUH, MPHUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA UX OE30MAaCHOTO HCIOJIB30BAHUS B
MIOBCETHEBHOM JKU3HU;

BBITIOJHATh OKCIEPUMEHTHI TI0 HCCICAOBAaHUIO (PU3UYECKUX SBJICHUNH U
MPOIIECCOB C HCIHOJb30BAHUEM MPSMBIX UM KOCBEHHBIX HM3MEPEHUH, MPU ITOM
dbopMynupoBath mpoOieMy/3agady ¥ THUIOTE3Y Y4YeOHOTo DKCIEPHMEHTA,
coOupaTh YCTaHOBKY W3 MPEAJIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OIBIT H
bopMyIUpPOBATH BBIBOJIHI,

OCYUIIECTBJISAThH MPSAMbIC U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIUYMH, TIPU
3TOM BBIOHMpaTh ONTHMAIBHBIM CIIOCOO M3MEPEHHUS U HCIOIb30BaTh HW3BECTHHIC
METO/Ibl OLIEHKHU MOTPEUIHOCTEN NU3MEPEHUI;

UCCJENOBAaTh  3aBUCHUMOCTH  MEXIYy  (QU3NYECKMMH  BEJIMYMHAMH  C
UCTIOJb30BAaHUEM TMPSMBIX H3MEPEHUN, MPU STOM KOHCTPYHPOBATh YCTAHOBKY,
(buKCUpOBaTh PE3yNbTaThl IMOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH B
BUJIE Ta0nHIl ¥ TpadUKOB, AETaTh BBIBOABI IO pe3ybTaTaM HCCIEIOBAHNUS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpH MPOBEACHUHM HCCIIEJOBAaHUNA B
pamMkKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIbCKOW U MPOEKTHOU
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M JaOOPaTOPHOTO
000opy1I0BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (hHU3MUecKHe 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHallM3a YCJIOBHS 3a7aun
BBIOWPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOUMBIC NIl €€ pelleHus, MPOBOIAUTHh PACUETHl M OLIEHWBATH PEATBHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UYECKON BEIIMUNHBI,

peraTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHUECKH HEMPOTUBOPECUUBYIO
IIENOYKY PACCYXJCHUU C OMOpON Ha HM3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U

(bu3uYECKHe ABIICHUS,
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UCIIOJIb30BaTh ~ MPU  PEMIEHHH  y4eOHBIX  3a7ady  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JIUISA TOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAITUN
U TIPEICTABJICHUS YYEOHOUW W HAay4YHO-TIOMYJIIPHON MHGOpPMAIIMH, TOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTyIaeMyi0 HH()OPMAITHIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, OOBACHEHHE MPOIECCOB OKPYXKAIOIIETO MHUPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOPAMHU U TEXHUYECKUMU
YCTPOMCTBAMH, JJIsI COXPAHEHUS 3J0POBbSI U COOIIOJICHUSI HOPM SKOJOTHYECKOTO
IIOBEJCHUS B OKPYXKAIOLIEH Cpee;

paboTaTh B Trpynmne C BHIIOJTHEHUEM pa3IMYHBIX COIMATIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYMIBI, PAMOHAIBHO paCHpenessiTh OOS3aHHOCTH U
IJIAHUPOBATh JCATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbBI B PELICHUE paccMaTpUBAEMON MPOOJIEMBI.

K konmy oOyuenus B 11 kjacce mnpeameTHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIMIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTH JIIOAEH, LEIOCTHOCTh U €IUHCTBO
bu3MYecKoil KapTUHBI MUPA;

VUYUTBIBATh TPAHUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
TOYEUHBIN AJIEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHBI UCTOUYHHUK CBETA, sJEpHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sJpa TMPHU PEeHieHUH (PU3NIECKUX
3a/1ay;

pacno3HaBaTh (PU3NYECKUE SIBICHUS (TPOIECChI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAaHTOBOW (DUBHKH: DIIEKTPUUYECKAS TPOBOUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JEHWCTBUSI TOKAa, B3aUMOJICUCTBHUE

MArduToB, OJJICKTPOMAIrouTHass HWHAYKIUA, ﬂeI;'ICTBHe MargoMTHOrO IIOJIs1 Ha
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IIPOBOJHHUK C TOKOM W JBIDKYIIUHCS 3apsj, 3JCKTPOMAarHUTHBIE KOJICOAHUS W
BOJIHBI, TPSMOJMHEWHOE PACIPOCTPAHCHHE CBETA, OTPAXKCHHE, IPEIOMIICHHE,
uHTepdepeHIysi, TUGpakius W NOJApH3alMs CBETa, JHUCICPCUS  CBETa,
doTornexrpuaeckuit 3GdexT (hoTtodddekT), cCBeTOBOE NaBiieHre, BOZHUKHOBCHHE
JMHEHYAaTOr0 CIHEKTpa aToMa BOJOPOJAA, CCTECTBEHHAass W HMCKYCCTBCHHAs
PalnOaKTUBHOCTB;

OIMCHIBaTh W3YYCHHBIC CBOMCTBA BemlecTBa (DJIEKTPUYCCKHE, MarHUTHBIC,
ONTHUYECKUE,  JJICKTPUUCCKYI0  MPOBOJAUMOCTh  pPAa3UYHBIX  Cpel) W
DJICKTPOMArHUTHBIC SIBJICHUS (IPOILIECCHI), HCIIONB3YsSd (U3NYSCKUE BEIUIHHBL:
DIIEKTPUUYECKUI 3apsill, CHJIa TOKa, JEKTPUYCCKOE HANPSHKCHHE, AJICKTPHUECKOE
COIPOTHUBIICHUE, PA3HOCTh MOTCHIIMAJIOB, AJICKTPOIBIDKYINAs CHia, paboTa TOKa,
WHAYKIHS MarHUTHOTO TOJs, cwiia Awmriepa, cwia JIOpeHIa, WHIYKTHBHOCTH
KaTyIIKW, YHEPTHs JJIEKTPUYECKOTO M MAarHUTHOTO IIOJICH, MEpPHOJ W YacToTa
KoieOaHuii B KoJeOAaTeTbHOM KOHTYpe, 3aps] W cuja ToKa B Ipolecce
TapMOHHYECKHX JJICKTPOMArHUTHBIX KoJicOaHHH, (OKYCHOE pACCTOSHHE U
ONTHUYECKAasl CWJia JIMH3BI, NMPU ONMHCAHWH TPABHIBHO TPAKTOBATh (PU3UUCCKUIA
CMBICJ HCIIOJIb3yeMbIX BEIUYHMH, WX OOO3HAYCHUS W CIUHUIIBI, YKa3bIBaTh
bopMyIbl, CBS3BIBAIOIIME JaHHYI (HU3UYECKYI0 BEIMYMHY C  JPYTHEMH
BEJIMYMHAMU;

ONKCHIBaTh HW3YYCHHBIC KBAaHTOBBIC SBJICHHS U MPOIECCHI, HCIOJIbL3Ys
du3nyecKrue BEIMYUHBL CKOPOCTh 3JCKTPOMArHWTHBIX BOJIH, JJIMHA BOJHBI |
4acToTa CBETa, SHEPTHUS U UMITYJIbC (POTOHA, TIEPHOJ TOJypaciaaa, SHEPTUs CBSI3U
aTOMHBIX sIJCp, NPH OINUCAaHWUM TMPABUIBHO TPAKTOBATh (PUIUYCCKHI CMBICI
UCIIOJIb3YEMBIX BEIIMYHMH, MX OOO3HAYCHWS W CAWHHMIIBI, YKa3bIBaTh (OPMYJIBI,
CBSI3BIBAIOINME JAHHYI (U3UYECKYI0 BEIMYUHY C JPYTMMHU BEIMYHMHAMH,
BBIYHCIIATH 3HAUCHNE (PU3HUECKOMN BEIIMINHBI;

aHAIM3UPOBATh (PH3UYECKHE MPOIECCHI U SBJICHHS, UCIONB3YS (U3HUYSCKUE
3aKOHBI M MPHUHIMIBL: 3aKOH OMa, 3aKOHBI MTOCJIC0BATEILHOIO U MapaljIeIbHOTO

COCOUHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH BJIEKTPOMArHUTHOU

37



WHJYKINH, 3aKOH MPSMOJUHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHHA st PoTodddekTa,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMIYJIbCAa, 3aKOH COXPAHEHUS
AJEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAaCCOBOrO 4HCIa, MOCTYyJarel bopa,
3aKOH PaIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE€ BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

ONPENIENATh HAIIPABICHUE BEKTOPA UHAYKIIMH MAarHUTHOTO TOJISI TPOBOIHHUKA
C TOKOM, CUJIbl AMIiepa u cuiibl JlopeHna;

CTPOUTh M OINHUCHIBATH H300paKEHHE, CO37AaBAEMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh HKCIEPUMEHTHI 0 MCCICAOBaHUI0 (DU3NYECKUX SBJICHUU W
MPOIIECCOB C HCIIOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW: MNpPU 3TOM
dbopmynupoBarh MpoblieMy/3aadyy U TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJIUTH OMBIT U
(bopMyIMpOBaTh BHIBO/IBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEJIUYUH, MPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBAaTh 3aBUCUMOCTH  (DU3WYECKUX BEJIUYUH C HCIOJb30BaHUEM
NPSMBIX HM3MEPEHUH: TMPU O5TOM KOHCTPYMPOBATHh YCTAHOBKY, (PHUKCHPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3UUECKUX BEJIUYMH B BUJIE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

cOOI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEJACHUU HUCCIEOBAaHUN B
paMKax ydeOHOro JKCIEpUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOM U TMPOEKTHOM
JESATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,

HCIIOJIb3YA (1)H3I/I‘JGCKI/IG 3dKOHbI U ITPUHIUIIBI, HA OCHOBC aHaJIN3a YCJIIOBUA 3a/la4U
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BbIOMpaTh (PU3UUECKYIO MOJEIb, BBIACIATH (PU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEOOXOJUMBbIE ISl €€ pelleHus, MPOBOAUTHh PACUETHl U OLIEHUBATH PEATBbHOCTD
HOJIy4YEHHOTr'0 3HaueHus (PU3NUECKOI BEJINUNHBI;

pemaTh Ka4eCTBEHHBIE 3a/1a4U: BBICTPAUBATh JIOTUYECKU HENPOTUBOPEUUBYIO
LEMIOYKY PACCYXKICHUN C ONOPOM HA H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(duznueckue sSBICHUS,

UCIIOJIB30BaTh  MpPU  PEIIEHHH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEJCTaBJICHUS y4eOHOW W HAYyYHO-TIOMYJSIpHON MHGOpMAIUH, MOTYYCHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOIyYaeMyl0 HH(pOpMaLHIO;

OOBSCHATh NPUHLMIIBI JCHCTBUS MAallMH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX O€30MacHOrO HCIOJIb30BAHUS B IMOBCEIHEBHOM
KU3HU;

IPUBOJUTH IPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHHE IPOILIECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
Ui obecrieyeHus: 0€30MacHOCTU MPU OOpallleHUH ¢ MpUOOpaMu U TEXHUYECKUMHU
yCTpOMCTBaMHU, JJIsl COXPAaHEHUS 3/10pOBbs U COOJIIOJIEHUS HOPM 3KOJIOTMUYECKOI0
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TIpyHIe C BBINOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAaHUPOBATH padOTy TPYNIbl, PALUMOHAIBHO pacHpenensiTh OOSI3aHHOCTH U
IJJAHUPOBATH JEATEILHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH

BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE paCCMAaTPUBAEMOM TTPOOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosnuecTtBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pasaenoB u (undposbie)
Ne n/m Konrpoasusie | IlpakTuyeckue
TeM MPOrpPaMMbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThbI
pecypchbl
Pazgean 1. ®U3UKA U METO/AbI HAYYHOI'O TIO3HAHUSA
11 du3rKa ¥ METOAbl HAYYHOTO 5 bubmmoreka [HOK
' [O3HaHHs1 https://m.edso0.ru/7f41bf72
Wroro no pazneny 2
Paznen 2. MEXAHUKA
bubanoreka I[HOK
2.1 Kunematuka 5
https://m.edsoo.ru/7f41bf72
bubmmoreka [HOK
2.2 JlnHaMuKa 7
https://m.edso0.ru/7f41bf72
3aKOHBI COXpaHEHHUS B bubmmoreka HOK
2.3 6 1 1
MEXaHUKe https://m.edso0.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72

Wroro no pazaeny 18

Paszpen 3. MOJIEKYJISAPHAA ®PU3UKA U TEPMOJINHAMUKA

31 OcHOBBI MOJIEKYJISIPHO- 9 bubnuoreka HOK
' KHHETUYECKOM TEOpUH https://m.edsoo.ru/7f41bf72
bubanoreka [HOK
3.2 OCHOBBI TEPMOJUHAMUKHU 10 1
https://m.edsoo.ru/7f41bf72
ArperaTHbie COCTOSIHUA
bubanoreka [HOK
3.3 BEIIICCTBA. dazoBbie | 5
https://m.edsoo.ru/7f41bf72
TIepexo0/Ibl
Hroro no pazaeny 24

Pazgea 4. JJIEKTPOANHAMUKA

4.1 DNeKTpocTaThKa 10 1

bubamnoreka I[HOK
https://m.edsoo.ru/7f41bf72

ITOCTOSIHHBIN  BIEKTPUYECKUI

bubamnoreka HOK
4.2 ToOK. Toku B pas3nuuHbix | 12 1
https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazaeny 22
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PeszepBHOE Bpems

OBILEE KOJIMYECTBO YACOB IIO
[TPOI'PAMME

68
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11 KJIACC

KoumnuecTBo yacos JJIEKTPOHHBIE
Ne HaumenoBanue pa3geioB u (uudposbie)
KonTtpoabhnbie | IIpakTuyeckue
n/n TeM MPOrpamMmbl Bcero oOpa3oBarejibHbIE
padoThI padoThbI
pecypcsbl
Pa3znen 1. JIEKTPOAUHAMUKA
MaruurtHoe ToJIe. bubmmoTteka [HOK
11 11 1 3
DJIeKTpOMarHUTHAS] HHTYKITHSI https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
”1 MexaHndeckue u 9 . bubamnoreka LHOK
' AJIGKTPOMArHUTHBIC KOJICOAHUS https://m.edsoo.ru/7f41c97c
’5 MexaHndeckue u . . bubanoreka HOK
' 3JICKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41c97c
bubmmoreka [HOK
2.3 OnTuka 10 3
https://m.edsoo.ru/7f41c97c
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Wroro no pazaeny 24

Pasznen 3. OCHOBBI CIEIIUAJIBHOM TEOPUU OTHOCUTEJIBHOCTHU

31 OCHOBBI CIIEHHAIIBHOW TEOPUU 4 L bubnuoreka HOK
' OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4

Pazgea 4. KBAHTOBASA ®U3UKA

bubanoreka LHOK
4.1 JJ1eMEHTHI KBAHTOBOU ONTHUKU 6

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

bubnuoreka [HOK
4.2 Crpoenue atoma 4

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

bubamnoreka LHOK
4.3 ATOMHOE SIIpO 3)

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

Hroro no pazaeny 15

Paszpen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

OJeMEeHThl ~ aCTPOHOMHHM U
5.1 7 1
acTpou3uku

bubanoreka HOK
https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c
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Htoro no pazneny

7

Paszpen 6. OBOBINAIOHIEE IIOBTOPEHUME

bubmmoreka HOK
6.1 O6o0maromee MTOBTOPEHUE 4
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO -

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

HOYPOYHOE IINTAHUPOBAHUE

10 KUIIACC
KoJsmm4yecTBo yacos JJIeKTPOHHbIE HU(PPOBLIE
Ne Mara
Tema ypoka Kontpoabnsbie | IIpakTudeckue oOpa3oBareJibHbIE
n/n Bcero U3Y4YeHUS
padoThI padoTbI pecypchl
dusuka — Hayka o
. IIPUPOJIE. Hayunsie . bubmuoteka HOK
METO/IBI [IO3HAHUSA https://m.edsoo.ru/ff0c32e2
OKpY’KaIOLIEro MUpa
Pons u mecto duszuku
B (dbopmMHupoBaHUH
5 COBPEMEHHOW Hay4YHOU . bubmmoreka [HOK
KapTHHBI ~ MHpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOHN
JESITeIbHOCTH JIFOJIEN
Mexanunueckoe
bubmmoreka [HOK
3 JIBUKEHHUE. 1
https://m.edsoo.ru/ff0c3508
OTHOCUTENBHOCTh
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https://m.edsoo.ru/ff0c3508

MEXaHUYECKOTO
JIBUKEHUS.
[Iepemernenue,

CKOPOCTb, YCKOPEHHE

PaBHOMEepHOE

bubnmmoreka LHOK
MPSMOJIMHENHOE

https://m.edsoo.ru/ff0c3620
JIBUKCHUE
PaBHOyCcKOpEeHHOE

bubanoreka HOK
MPSAMOJIMHENHOE

https://m.edsoo.ru/ff0c372e
JIBUKECHUE

CBoOoxHOE TaJcHUE.
Yckopenue

CBOOO/IHOTO TaJICHUS

bubanoreka HOK
https://m.edsoo.ru/ff0c39cc

Kpusonunennoe
JIBWKEHUE. JIBHO>KEHUE
MaTEpUATBHOU  TOYKHU

10 OKPYKHOCTHU

bubanoreka HOK
https://m.edsoo.ru/ff0c3ada

[TpuHIMIT

bubanoreka HOK
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OTHOCHUTEIBHOCTH
Nanunes.
HNuepunanbHbie
CUCTEMBI OTCUETA.
[TepBb1it 3aKOH
HeroTona

https://m.edsoo.ru/ff0c3be8

Macca Tema. Cwuia.
[TpuHIMIT

CYNEpIO3ULIUA  CHII.

bubnmmoreka [HOK

9
Bropoii 3aKOH https://m.edsoo.ru/ff0c3be8
HproTona JUTSt
MaTepUaIbHON TOUKH
Tpernii 3aKOH
bubanoreka HOK
10 Hrrotona TUTS
https://m.edsoo.ru/ff0c3be8
MaTE€pUATBHBIX TOUEK
3aKkoH BCEMHUPHOTO
1 TSTOTCHMS. Cuna bubmmoreka LHOK
TSKECTH. [TepBas https://m.edsoo.ru/ff0c3d00

KOCMHYCCKas CKOPOCTb
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https://m.edsoo.ru/ff0c3be8
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https://m.edsoo.ru/ff0c3d00

12

Cuia YIIPYTOCTH.

3akoH ['yka. Bec Tena

bubnmoreka HOK
https://m.edsoo.ru/ff0c3e18

13

Cuia TPEHUSL.
Koaddumuent tpenus.
Cuna cOnpoOTUBIECHUS
IpU JBUKEHUM Teja B

KHUIKOCTHU HUJIN Ira3c

bubimoreka HOK
https://m.edsoo.ru/ff0c3f76

14

[loctynarensHoE U
BpalllaTeIbHOE

NIBIDKEHHE aOCOIFOTHO
TBEPAOTO Tela.
MowmenT cuiabl. Ilnedo
CHJIBL. VcnoBus
paBHOBECUS TBEPHAOTO

TCJ1a

bubnmmoreka [HOK
https://m.edsoo.ru/ff0c41a6

15

Nmmnynbse
MaTEepUATbHOU TOYKH,
CUCTEMBI

MaTCpUuaJIbHbIX TOYCK.

bubmmoreka [HOK
https://m.edsoo.ru/ff0c43d6
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https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

Wmirynbc cuibl. 3aKOH
COXpaHEHUS
uMITyJbeca. PeaktuBHOE

ABHKCHHC

16

PaGora u MoImHOCTB
cwibl. Kunetnueckas
DHEPTHUS
MaTepUabHOW TOUKH.
Teopema 00
U3MCHCHUH
KUHETUYECKOWU

SHEPrun

bubnunoreka

LIOK

https://m.edsoo.ru/ff0c4502

17

ITorenuuanbHas
SHEprusl.
ITorennmanpHas
DHEPTUs yIpyro
nedhopMUpOBaHHOMN
MPY>KUHBI.

[Horenunanruas

bubaunoreka

[IOK

https://m.edsoo.ru/ff0c461a
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OQHCPIUsA TCJIa BOJIN3H

IIOBCPXHOCTHU 3emin

18

IToTeHnmuanbHbBIC u
HEIMOTCHIIMAIbLHEIC
cuiabl. CBs3b pabOTHI
HENOTCHIIMAIbHBIX CHII
c W3MEHEHHUEM
MeXaHHU4eCKOM
SHEPTUU CUCTEMBI TEIL.
3akoH COXPaHEHHUS
MeXaHHU4eCKOM

SHEPrun

bubnmuoreka LHOK
https://m.edsoo.ru/ff0c478c

19

JlaGoparopHas pabota
«HccnenoBanne cBI3U
paboTHI CHUJIBI v
M3MCHEHHUEM
MEXaHUYECKOU
SHEPrUM  Tejla  Ha

IIpUMEpPE  PaCTSHKCHUS
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https://m.edsoo.ru/ff0c478c

PE3UHOBOTI'O KI'yTa»

20

KonTponeHas pabora
o TeMe «Kunemaruka.
Jlnnamuka. 3aKOHBI
COXpaHCHHS B

MCXaHHKC»

bubmmoTteka LHOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TOJOXKECHUS
MOJEKYISPHO-
KUHETUYECKOU TEOPHUHU.
bpoyHOBCKOE

neukenue. Audpdysus

bubanoreka HOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABHKEHUS U
B3aMMO/JICUCTBHS

YaCTHUIL BCIIICCTBA.
Monenu CTpOCHUSA
ra3oB, JKMIKOCTEHM H

TBEPABIX TEI

23

Macca MOJIEKYIL.

KomnuectBo BCIICCTBA.
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https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

[TocTosiHHas ABoraapo

24

TermioBoe paBHOBECHE.
Temnepatypa u €€
U3MEPEHUE. [xana

temrepatyp Llenbcus

25

UneanpHBII TA3 B
MKT. OcHoBHOE
ypaBHeHre MKT

bubnmuoreka LHOK
https://m.edsoo.ru/ffOc4fde

26

AoOcoimoTHas
TeMIeparypa Kak Mepa
CpelIHen
KHHETHYECKOHN
SHEPrUu JIBHKCHHUS
MOJIEKYJI. YpaBHEHHUE
Menneneena-

Knaneripona

bubnmmoreka [HOK
https://m.edsoo.ru/ff0c511e

27

3aKkoH JlanbToHa.

['a30BBIE 3aKOHEI
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https://m.edsoo.ru/ff0c511e

28

JlaGoparopHas pabora
«HccnenoBanue
3aBUCUMOCTH  MEXIY
napaMeTpamu
COCTOSTHUS

Pa3peKEHHOTO ra3a

29

N3ompoueccsl B
UJCAIBHOM ra3e M MX
rpaguueckoe

npeacCTaBJICHUC

bubnunoreka

[HOK

https://m.edsoo.ru/ff0c570e

30

BuyTpenHsss sHeprus
TEPMOJIMHAMUYECKOU
CUCTEMBI U CIIOCOOBI €&
M3MCHEHUS.
KonnuecTtBOo TemnoThl
u pabora. BuyTpenuss
SHEPrus
OJIHOATOMHOTO

MJICAJIBHOTO ra3a

buGiuoreka

I[HOK

https://m.edsoo.ru/ff0c5952
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bubnmoreka HOK

31 Bune! Teruionepenaun
https://m.edsoo.ru/ff0c5c36
VYnensHas
TEIUIOEMKOCTD
BelecTBa. KoimuecTBo bubanoreka LHOK
3 TETUTOTHI npu https://m.edsoo.ru/ff0c5c36
TerIonepeaaye.
AnnabaTHBIN Mporece
IIepBrbIit 3aKOH
TEPMOJAUHAMUKU U €r0 bubanoreka HOK
- IPUMCHCHHE K https://m.edsoo.ru/ffOc5efc
U30IIpoLIecCaM
Heo6paTtumocTs
MPOLIECCOB B IPUPO/IE. bubnuoTteka HOK
3 Bropoii 3aKOH https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU
[TpyHUMIT TEUCTBUS U
3 KTIT emoRoi bubmmoreka [HOK
https://m.edsoo.ru/ff0c600a
MaIllUHbI
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[ukn KapHo wu ero

36
KILJ
DKOJIOTUYECKHUE
37 IPOOIIEMBI
TEIJIO3HEPTeTUKU
O6oOmaronmii  ypok
38 «MomnekyisapHas bubnuotexa HOK
dusmnka. OCHOBBI https://m.edsoo.ru/ff0c6938
TEPMOTUHAMUKI)
KoutponbHas pabora
1o TEME
bubanoreka HOK
39 «MounekymsipHas
https://m.edsoo.ru/ff0c6a50
busuka. OCHOBBI
TEPMOTUHAMUKI
[lapooOpazoBanue
bubanoreka HOK
40 KOHIECHCAIIHS.
https://m.edsoo.ru/ff0c63b6
Hcnapenue u kunexHue
41 AOcomoTHas u bubanoreka HOK
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OTHOCUTCIIbHAsA
BJIa)KHOCTDB BO3ayXxa.

Hacepimennsii map

https://m.edsoo.ru/ff0c64d8

Teépnoe TEJIO.
Kpucranmuaeckue u
amop(dHbIie Tena.

AHM30TPONIHS CBOMCTB

bubnmuoreka LHOK

42
KpucTamuioB. JKuakue https://m.edsoo.ru/ffOc65f0
KpUCTaJLTHL.
CoBpeMeHHbIE
MaTeprabl
IInmaBnenue u
KPUCTAJUTH3AITHA.
bubanoreka HOK
43 VYV nenpHas TEIUIOTA
https://m.edsoo.ru/ffOc6708
[UIABJICHHUS.
CyOnumanust
" YpaBHEHHE TEMJIOBOTO bubnuoreka [HOK
OataHca https://m.edsoo.ru/ff0c6820
45 DneKTpu3aius TeJl. bubmmoreka HOK
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DIIEKTPUUECKUI 3apsil.
JIBa BUIA
AIEKTPUUECKUX

3apsAa0B

https://m.edsoo.ru/ff0c6bcc

46

[TIpoBoHMKH,
JTUDJIEKTPUKHU U
MTOJTYITPOBOTHUKH.
3akoH COXpaHECHUS
AIIEKTPUIECKOTO

3apsia

bubnmuoreka LHOK
https://m.edsoo.ru/ff0c6bcc

47

BzaumoneicTBue
3apsJI0B. 3aKkoH
Kyiona. Toueunblii

DIIEKTPUYECKUH 3aps]T

bubanoreka HOK
https://m.edsoo.ru/ff0c6ced

48

Hanpsxk€HHOCTD
AIEKTPUUYECKOIO IOJIA.
[TpuHIMIT
CyNEepHO3ULIH

EKTPUYECKUX TTOJIEH.

bubmmoreka [HOK
https://m.edsoo.ru/ffOc6df2
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JInaumn

HaIPsKEHHOCTHU

Pabota cuI

AIIEKTPOCTATUYECKOTO
49 OJISL. [ToTenmmann. bubmorera HOK

- https://m.edsoo.ru/ff0c6f00

NOTEHINAJIOB

[IpoBoiHUKH u

JTUBJIEKTPUKHU B

DJIEKTPOCTATUYECKOM bubnuotexa HOK
>0 Tose. https://m.edsoo.ru/ff0c7018

Jnsnektpuyueckas

MPOHUIIAEMOCTD

DNEeKTPOEMKOCT. bubmmoreka [HOK
>t Konnencarop https://m.edsoo.ru/ff0c7126

DIIEKTPOEMKOCTh

TJIOCKOTO bubanoreka HOK
> KOHJICHCATOpa. https://m.edsoo.ru/ff0c72c0

DHeprusi 3apsHKeHHOTO
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KOHICHCATOpAa

JlabGopatopHast pabota

"U3mepenue

53 )
AIIEKTPOEMKOCTH
KoHJeHcaTopa"
[IpuHuMn OEUCTBUS U
MIPUMEHEHUE
KOHJICHCATOPOB,
KOIHPOBAJIBHOTO

54 amnmnapara, CTpPYWHOro
MpUHTEpA.
DJIeKTpocTaTu4ecKas
3alUTa.  3a3eMJICHUE
AIEKTPONPUOOPOB
DJIEKTPUYECKUM  TOK,
yCJIOBUS ero

55 CYILIECTBOBAHMS.
[TocTostHHBIN TOK.
Cuna TOKA.
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Hampsixenue.
ComnpoTuBIICHHE.
3akoH Oma TUTS

Y4acCTKa Oc1un

56

[TocnenoBarenbHoE,
napajiebHOe,
CMEIIaHHOE
COCIMHEHHE
MIPOBOTHUKOB.
JlaGoparopHas pabota
«3yuenue
CMEIIIaHHOTO
COCIMHEHMUSI

PE3UCTOPOB»

0.5

bubnmmoreka [HOK
https://m.edsoo.ru/ff0c74f0

57

PaGora u MoOIIHOCTH
AJIEKTPUYECKOTO TOKA.

3akoH J[xoyns-JleHua

bubanoreka HOK
https://m.edsoo.ru/ff0c7838

58

3aKkoH Oma T

MOJMHOW  (3aMKHYTOM)

0.5

bubanoreka HOK
https://m.edsoo.ru/ffOc7ae0
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DIIEKTPUIECKON  IICTH.
KopoTkoe 3ambIkaHue.
JlabopaTopHast paboTta
«3mepenue C
UCTOYHUKA TOKA U €ro
BHYTPEHHETO

COIIPOTHUBJICHU

PesepBHbIl YPOK.

KonTtponeHas pabora

o TeMe bubinoTreka HOK
> "DnekTpoauHamuka" / https://m.edsoo.ru/ff0c8c56

Bcepoccuiickas

poBepoYHas pabora

O6oOmaronmit  ypok

«INEKTpOAUHAMHKAY / bubmmnoreka HOK
%0 Bcepoccuiickas https://m.edsoo.ru/ff0c88be

IpoBepoYHas pabora
61 DneKTpoHHas

MIPOBOANMOCTh
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TB épI[LIX MCTAJIJIOB.

3aBHUCHUMOCTD
COMPOTUBJICHUS
METAJIOB oT
TeMIEepaTyphbl.
CBepXIIpOBOIUMOCTD

DIIEKTPUYECKUI TOK B

62 BaKyyMe. CgoiictBa | 1
AJIEKTPOHHBIX ITyYKOB
[TonynpoBONHUKH, HX
cOOCTBEHHAs u
npuMecHas
POBOAUMOCT. bubnuoreka LHOK
o CaolicTBa p—~n- ! https://m.edsoo.ru/ff0c84ae
nepexosa.
[TonmynpoBOIHUKOBBIE
puodOPHI
54 DNEeKTPUYECKUIl TOK B . buGmmoreka HOK

pacTBopax u

https://m.edsoo.ru/ff0c82ba
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pacriaBax
JJIEKTPOJIUTOB.
DIEeKTpOIUTAYECKAs
JTUCCOITAITHS.

DneKkTponau3

DNEeKTpUYECKUl TOK B
ra3ax.

CaMOoCTOSITeIbHBIN )51

bubanoreka HOK

65
HECaMOCTOSTEIbHBIN https://m.edsoo.ru/ffOc84ae
pas3ps. Monuus.
[L1azma
DIIeKTPUUYECKHE
npuodOpHI 151
YCTPOMCTBA W HUX
bubmmoreka [HOK
66 MPAKTHYECKOE
https://m.edsoo.ru/ff0c86fc
npuMmeHeHnue. I[lpaBuna
TEeXHUKU
0e30macHOCTH
67 Kontponsnas pabota bubnuoteka HOK
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10 TEME
«INEKTPOCTATHKA.
ITocTostHHBIN
ANEKTPUYECKUN  TOK.

Tokn B pasaUYHBIX

https://m.edsoo.ru/ff0c8a8a

cpeaax»
Pe3epBHBIN OK.
P P bubanoreka HOK
68 O6o6maroruit =~ ypok | 1
https://m.edsoo.ru/ffOc8f6c
o teMam 10 xitacca
OBIIEE KOJIMYECTBO -

YACOB IIO ITPOI'PAMME
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11 KJIACC

KosmmyecTBo 4acoB

JJIeKTPOHHBIE HU(PPOBbIE

Ne Hara
Tema ypoka KonTtpoabhnbie | IIpakTuueckue o0pa3oBaTeJibHbIE
n/n Bcero U3yYeHUS
padoThI padoThI pecypcsbl
[TocTossHHBICE MAarHUTHI
Y UX B3aHMOJICHCTBHUE.
MaruurtHoe ToJIe. . bubmmoTteka LHOK
Bektop ~ MarHuTHOM https://m.edsoo.ru/ff0c9778
VHIYKIHU. JIunun
MarHUTHOW UHAYKITUU
MarsauTtHoe oJie
MPOBOJHUKA C TOKOM.
bubnuoreka [HOK
OnbIT Opcrema. | 1
https://m.edsoo.ru/ff0c98fe
B3aumoneiicteue
MIPOBOJIHUKOB C TOKOM
JlabopaTtopHass pabota
bubmmoTreka [HOK
«3yuenue 1 1
https://m.edsoo.ru/ff0c98fe
MarHuTHOTO TOJIs
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KaTyYIIKHU C TOKOM)»

JleicTBME MArHUTHOTO
MoJIE Ha MPOBOJHUK C
tokoMm. Cuna Awmmepa.
JlaGoparopHass pabota
«HccnegoBanue
JNEUCTBUS
MMOCTOSIHHOTO MarHuTa

Ha PaMKy C TOKOM»

bubnuoreka

LIOK

https://m.edsoo.ru/ff0c9ac0

JleicTBME MAarHUTHOTO
MOJII Ha JABHXKYIIYIOCA
3apsSHKCHHYK0 YacCTHILY.
Cuna Jlopenua.

Pabota cusnel Jlopenna

buGmmoreka

1IOK

https://m.edsoo.ru/ff0c9df4

DJIEKTPOMArHUTHAs

VHIYKIHUS. IToTok
BEKTOpa  MAarHUTHOM
WHIYKLUH. S1C

VHYKIIUH. 3aKkoH
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3H€KTpOMaFHHTHOﬁ

uHayKuuu dapaaes

JlaGoparopHass pabota
«HccnenoBanue
SIBIICHUS
AIEKTPOMATrHUTHOM

HHAYKIOU

bubmmoreka HOK
https://m.edsoo.ru/ff0cal50

NHIyKTUBHOCTS.
SBnenue
camounaykuuu. JJIC
CaMOUWHTYKIIUH.
OHepruss MarHUTHOTO
Mojst  KAaTyIIKu  C
TOKOM.
DJIEKTPOMarHuTHOE

IIOJIC

bubnuoreka [HOK
https://m.edsoo.ru/ff0ca600

TexHnuueckue
YCTpOMCTBA U HUX

MIPUMEHEHUE:
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MOCTOSIHHBIE MarHUTHI,
AIEKTPOMATHUTHI,
AJIEKTPOJBUTATENb,
YCKOPUTEHU
AJIEMEHTAPHBIX
YacCTHII,

HHAYKOUOHHAsA I1CYb

O6oOmaromuii ~ ypok

10 «MarauTtHoe ToJIe. bubmmoTreka LHOK
DNEeKTPOMAarHUTHAs https://m.edsoo.ru/ff0cab82
HHTYKITUSD
Kontponbnast pabota
no teme «MarHutHoe

bubamnoreka I[HOK
11 noJie.
https://m.edsoo.ru/ff0cad58
DJIeKTpOMarHuTHas
WHITYKITHASD
CBoOoHbIE
bubamnoreka HOK
12 MCXaHHYCCKHUE
https://m.edsoo.ru/ff0caf06
KoJIcOaHUs.
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I"'apmonunueckue
KoJieOaHus.
YpaBHeHHne
rapMOHUYECKHUX
KOJIeOaHU .
[IpeBpamienne

SHEPrUuu

JlabopaTtopHast pabota
«HccnenoBanue

3aBUCUMOCTH IICPpHOIA

13 MaJIbIX KOJIeOaHuit
rpy3a Ha HHTH OT
JUTMHBI HATU M MAacCChI
rpy3a»
KosnebarenpHbIi
KOHTYp. CBOOO/IHBIE
bubamoreka HOK
14 3JIEKTPOMArHUTHBIE
https://m.edsoo.ru/ff0cb820
KOJIcOaHUs B
WICATBHOM
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KoJ1e0aTeJIbHOM
KOHType.  AHalorus
MEXTY
MEXaHUIECKUMU 51
AIIEKTPOMATHUTHBIMU

KOJIEOAHMSAMU

15

®opmyna  Tomcona.
3akoH COXpaHEHHUS
DHEPTUU B HJICAITLHOM
KoJIebaTeIbHOM

KOHTYpE

bubmoreka

1IOK

https://m.edsoo.ru/ff0cb9c4

16

[Ipencrasnenue 0
3aTyXaroIIMX
KOJIeOaHUsIX.
BrinyX1eHHbIE
MEXaHUYECKUE
kosiebanus. Pe3oHaHc.
BrinyxneHHsie

QJICKTPOMArduTHBIC

bubnuoreka

[IOK

https://m.edsoo.ru/ffOcbb86
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KOJIcOaHU s

17

IlepemenHbIN TOK.
CunyconaanbHbIN
IIEPEMEHHBIN TOK.
MoI1HoCTh
IIEPEMEHHOTO TOKA.
AMIUIMTYTHOE u
JIEUCTBYIOIIEE
3HAYEHUE CUJIbI TOKA U

HaIIpsAKCHUA

bubmoreka

1IOK

https://m.edsoo.ru/ff0cbd34

18

Tpanchopmarop.
[IpousBoacTso,
nepeaayda u
noTpedaeHne
AJICKTPUYECKOMN

SHEPTruu

19

YcTporcTBO u
MPAaKTUYECKOE

MIPUMEHECHUE

bubnuoreka

[IOK

https://m.edsoo.ru/ff0cc324
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AJIEKTPUYECKOTO
3BOHKA, reHeparopa
MIEPEMEHHOTO TOKa,
JIMHUH

QJICKTpOIICpCaad

20

OKOJIOTUYECKHE PUCKHU
pu ITPOU3BOJCTBE
IEKTPOIHEPTUM.
Kynsrypa
HCTIONIB30BAHUS
NIEKTPOIHEPTUU B

MOBCEIHEBHOU KU3HU

21

MexaHU4EeCKHUE BOJIHBI,
YCIIOBHS
pacIpOCTpAHEHUS.
[Tepuon. CxopocTtb
paclpoCTpaHeHUusT U
JJIMHA BOJIHEI.

ITonepeunsie u

bubamnoreka HOK
https://m.edsoo.ru/ffOccab4
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IMPOIOJIBHBIC BOJIHBI

3Byk. CKOpOCTbH 3BYKa.

I'pomkoCTh 3BYyKa. bubnuoreka HOK
2 Breicota Tona. TemOp https://m.edsoo.ru/ff0cccOc

3ByKa

DIEKTPOMArHUTHBIC

BOJIHBI, UX CBOWCTBA U
23 CKOPOCTb. [Ixaia buomiotexa HOR

https://m.edsoo.ru/ff0ccfe0

ANEKTPOMATrHUTHBIX

BOJIH

[TpuHLIMIIBL

paanoCBsI3U u
24 TEJIEBUICHUSL.

PasBurue CpencCTB

cBsA3u. Pagnonokanus

Kontponbnast pabota bubnuoTteka LHOK
% «KosebaHust 1 BOJHBD» https://m.edsoo.ru/ffOcc6f8
26 [TpsamonuHeitHoe bubnuoreka HOK
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pacrpocTpaHeHue
CBETa B OJHOPOJHOM
cpene. Toueunbiii

HCTOYHHK CBCTa. .Hy‘l

https://m.edsoo.ru/ff0cd350

CBeTa
OTtpaxxenue CBeTa.
3aKkOHBl  OTPaXKEHUS
bubanoreka [HOK
27 CBETa. ITocTpoenue
https://m.edsoo.ru/ffOcd4e0
1300paKeHU B
TIJIOCKOM 3€pKajie
[Ipenomnenune cBera.
IlonHoe  BHYTpeHHee
28 OTpPaKEHHUE. bubmmoreka [HOK
[MpenenbHbIi Yo https://m.edsoo.ru/ffOcd7f6
MOJITHOTO BHYTPEHHETO
OTpaXKEHUS
JlaGoparopHasi pabota
bubamnoreka HOK
29 «3mepenue
https://m.edsoo.ru/ffOcd67a
MOKa3aTes
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IMPCIIOMIJICHUS CTCKIIA»

30

JImusel.  IlocTpoenue
U300paKEHUN B JIMH3E.
dopmyna TOHKOH
JUH3BL.  YBEJIUYECHUE

JIMH3bI

bubnuoreka

LIOK

https://m.edsoo.ru/ffOcddle

31

JlabopaTtopHast pabota
«HccnenoBanne
CBOMCTB M300paxeHUM

B JINH3aX»

32

Jucnepcus CBeETA.
CloxHbIN COCTaB
Ooenmoro cmera. IIBer.
JlabopaTtopnass pabota
«Habmronenne

AUCIICPCHH CBCTa»

33

Nurtepdepentus
CBETA. Hudpakuus

CB€Ta.

bubmmoreka

11(0)4

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

pemeéTKa

34

[TonnepeuyHoCTh
CBETOBBIX BOJIH.

Honﬂpmaum{ CBCTa

bubmmoreka HOK
https://m.edsoo.ru/ffOcf02e

35

OnTtuyeckue npudOpbI
151 yCTpPOMCTBA u
YCIIOBHS ux
0€30MacHOTo

IMPUMCHCHUA

36

['panunml
MIPUMEHUMOCTH
KJ1aCCHUYECKOM
MexaHuku. lloctymarsl
CIIEUATIBHOU  TEOpUU

OTHOCHUTCIIbHOCTHU

bubanoreka I[HOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTEINBHOCTD
OJTHOBPEMEHHOCTH.

3aMelJIecHue BpEMEHU

bubmmoTreka [HOK
https://m.edsoo.ru/ffOcfa42
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N COKpAIICHUC TJINHBI

OHeprusi M HUMITYJbC

PEIATUBUCTCKOM
38 YaCTUIIBI. CBs3b bubamoreka HOK
Macchl C DHEprued u https://m.edsoo.ru/ffOcfc68
HMITYJICOM. ODHEPTHUs
ITOKOS
KontponbHast pabota
39 «Ornruka. OcCHOBBI bubanoreka [HOK
CHCIMAILHOW  TEOPUHU https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIBHOCTH
DOTOHBI. ®dopmyna
bubanoreka I[HOK
40 [Inanka. OHeprusa u
https://m.edsoo.ru/ffOcfel6
UMITYJIbC (POTOHA
OTtkpbiTHE u
" HCCJICIOBAaHHEC bubmmoTreka ILHOK

doToarddexra. OnbITH

A.T. CroneroBa

https://m.edsoo.ru/ffOcffc4
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42

3akoHbl dotorddexTa.
YpaBHeHUE
OiHIITEITHA TUISL
dboTorddexra.
«KpacHas  rpanuna»

dboTorddexra

bubmmoreka HOK
https://m.edsoo.ru/ff0d015e

43

JlaBneHue CBETA.
OnBITHI I1. H.
JleGenena.

XHUMHUYECKOE JTENCTBUE

CBCTa

bubnuoreka [HOK
https://m.edsoo.ru/ff0d04a6

44

TexHuueckue
YCTpPOMCTBA 51
MPaKTUYECKOE
MpUMEHEHNE:
dboTO3IEeMEHT,
(dhoTOMaTUHK,
cosiHeuHasi  Oarapes,

CBCTOAMNO
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Pemenune jagady IIo0

bubmmoreka HOK
45 Teme «DJIEMEHTHI
https://m.edsoo.ru/ff0d0302
KBAHTOBOM OITHKN
Monaenb aToma
TomcoHa. OnbIThI
16 Pezepdopna 1o bubnuoreka [HOK
PACCESIHUIO  (i-YaCTHII. https://m.edsoo.ru/ff0d091a
[lnanerapHas Mojenb
aToma
bubanoreka IHOK
47 IToctynatel bopa
https://m.edsoo.ru/ff0dOafa
Nznyuenue u
norJoneHue (PpoToHoB
15 IIPU IepexoJie aroMa ¢ bubnuoreka HOK
OJTHOTO YPOBHSI https://m.edsoo.ru/ff0dOafa
SHEPrUM HA JPYTOW.
Bunsl ciektpos
49 BomnoBrie  cBolicTBa bubmmoTreka ILHOK

gactull. BomHBI e

https://m.edsoo.ru/ff0d0ca8

80



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

bponis.
KopniyckynsipHo-
BOJTHOBOM  JyaJli3M.
CnonranHoe u
BBIHYXKJICHHOE

U3ITy4eHUe

50

OTtkpsITHE
PaZOaKTUBHOCTH.
Oneitel  Pezepdopaa
o OIIpEAETIEHUIO
cocTaBa
PaOaKTUBHOTO

H3JIYYCHUA

bubnuoreka

[HOK

https://m.edsoo.ru/ff0d0fd2

o1

CaoiicTBa anbda-,
Oera-, ramma-
n3nydyeHus. BrusHue
PaIHOAKTUBHOCTH HA

JKMBBIC OPIraHU3MbI

52

OTKpbITHE TIPOTOHA U

bubnuoreka

[MOK

81
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HeuTpoHa. HM30TorBbI.
Anbda-pacna.
DNEeKTPOHHBIN u

NO3UTPOHHBIA  OeTa-

https://m.edsoo.ru/ff0d1162

53

pacnag. ['amma-
M3JIyYEHHE
DHeprus CBSI3U

HYKJIOHOB B  sfpe.
SAnepnsbie peaKLuu.
SAnepHslii peaxkTop.
[TpoGnemsi,
MIEPCIIEKTUBBI,
JKOJIOTMYECKUE
ACIIEKTHI SIIEPHOU

SHEPreTUKH

bubnuoreka [HOK
https://m.edsoo.ru/ff0d1356

54

DJleMEHTapHbIE
yacTuilbl.  OTKpBITHE
MO3UTpOoHAa.  MeTobl

HaOJIIOIEHUS 5

bubamoreka HOK
https://m.edsoo.ru/ff0d0e38
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perucrpanuu
AJIEMEHTapHBIX
yactul. Kpymislidi cton
«DyHIaMeHTaIbHbIE
B3aMMOJZICHCTBHS.
EauncTBO uznueckoi

KapTHUHBI MHUPa»

55

DTansl pa3BUTHS
aACTPOHOMMUH.
[Tpuknannoe 51
MHPOBO33PEHUYECKOE
3HaUYE€HHE aCTPOHOMMH.
Bung 3BE3mHoro Heoa.
Co3sBesnus, SApKHUE
3BE3/1bl, ILIAHETHI, MX
BUJIMIMOE  JIBIDKCHHE.

CoytHeUHas cucremMa

56

Comuuie.  CornHeuHas

AKTUBHOCTB. VICTOUHUK
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OHCPIUH COHHHa 141

3BE3

3BE31bI, X OCHOBHBIC
XapaKTEPUCTUKH.
3BE31IBI [JIaBHOU
IIOCJIEAOBATEILHOCTH.

Bnaytpennee crpoenue

> 3BE31. CoOBpEeMEHHBIE
MpeACTaBICHUS 0
MIPOUCXOXKICHUHT u
spomonnn ConHIa u
3BE3N
Mineunsii  Ilytpe —
Haima I'anakTuka.
ITonoxxenue u

58 nBwxenne CoiHia B

INanaktuke.
lanaktuku.  Y€pHble

ABIPbI B Aapax
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raJIJaKTHK

59

Bcenennas.
Pa30Oeranue ramakTuk.
Teopus bosporo
B3pbIBAa. PenukroBoe
U3JIyYEHHUE.

MerarajgakTika

60

Hepemennsie
poOJIeMBbI

aCTPOHOMHUM

61

Kontponbnast pabota
«DIIEMEHTHI
aCTPOHOMUU u

acTpoU3UKH»

62

O6o0mmaromuii ~ ypox.
Ponp busuku u
aACTPOHOMHH B
SKOHOMHUYECKOMH,

TEXHOJIOTUYECKOM,
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COIMaJILHOM U
STUYECKON chepax
eI TCIILHOCTHU

YCJIOBCKA

63

O6oO0maromuii  ypoxk.
Pons u Mecto dusuku
U acTpOHOMHUU B
COBPEMEHHOW HAay4YHOU

KapTHHE MUpa

64

O6oO0maromuii  ypox.
Pousib buznyeckon
TEOpUU B
(dbopmMHpoBaHUU

MIPEACTABICHAN 0
du3nuecKkoil KapTHHE

MHUpa

65

O6oO0maronuii  ypok.
Mecto  dusnyeckoi

KapTUHBl  MHpa B
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oO1em ALy
COBPEMEHHBIX

CCTCCTBCHHO-HAYYHbIX

pEeACTaBICHUM 0
MIpUpOJIE
PesepBHbIl YPOK.
MaruautHoe ToJIe.
66
DJIEeKTpOMarHuTHas
WHTYKIUS
PesepBHbIl YPOK.
OnTuka. OCHOBBI
67
CIIELIUAJIbHOW  TEOpUU
OTHOCHUTEIIbHOCTH
Pesepnblii YPOK.
KBantoBass  ¢usuka.
bubmmoreka [HOK
68 DNEeMEHTHI
https://m.edsoo.ru/ff0d1784
ACTPOHOMHU u
acTpou3uku
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https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO
YACOB II10 ITPOI'PAMME

68
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IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kon
NPoOBEPAEMOT0

pe3yJbTarTa

IIpoBepsiemble mNpeAMeTHbIE Pe3yJbTATBI OCBOCHUS
OCHOBHOW 00pa3oBaTeJIbHOH NPOrpaMMbl CpeJaHero

001ero odopasoBaHus

10.1

JleMOHCTpHUpOBaTh HAa TPUMEPAX POJb U MECTO (U3HWKHU B
dbopMUpPOBAaHUM COBPEMEHHOM HAyYHOM KapTHHBI MHpa, B
Pa3BUTUM COBPEMEHHOM TEXHMKH M TEXHOJOTWH, B

HpaKTI/I‘{CCKOﬁ ACATCIIBHOCTHU JII-O,ZIGﬁ

10.2

Y4uTeIBaTH TPAHULBI IIPUMEHEHUS W3YYEHHBIX
duznyeckux MOZEIIEH: MaTepUaIbHas TOYKA,
UMHEpIMalbHas CcHUCTEMa OTCYE€Ta, a0CONIOTHO TBEPIOE
TEJI0, WACWIbHBIM Tra3; MOJECIM CTPOCHHUS Ta30B,
KUJIKOCTEM M TBEPIBIX TEJ, TOYEYHBIN JJICKTPUYECKUU

3apsii — MU pelieHru (U3NYECKUX 3a1ad

10.3

Pacno3naBate (Qusnueckue sBiaeHUs (IPOLIECCHI) U
OOBACHATh WX HAa OCHOBE 3aKOHOB  MEXaHHKH,
MOJIEKYJIIPHO-KUHETUUYECKON TEOPUU CTPOECHUS BEIIECTBA
U DJIEKTPOJAVMHAMHUKHA: PABHOMEPHOE W PaBHOYCKOPEHHOE
NpsSIMOJIMHEHHOE JIBI)KEHHE, CBOOOJHOE TaJeHuEe Tell,
JBUKEHUE IO OKPYKHOCTU, WHEPIUs, B3aUMOJICHCTBHUE
ten; nauddy3us, OpPOYHOBCKOE [BW)XEHHUE, CTPOCHUE
KUJIKOCTEH W TBEPIBIX TEJl, HU3BMEHECHHE 00BEMA Tell TP
HarpeBaHuU  (OXJaXKICHUM), TEIJIOBOE pPaBHOBECHUE,
uclapeHue, KOHJEHCAlMs, MUIABJICHHE, KpUCTaJIU3anus,

KHUIICHUC, BJIAKHOCTb BO3AYyXad, IMOBBIMNICHHUC OaBJICHUSA
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rasa InpuM €ro Harp€BaHHHM B 3aKpPbITOM COCYAC, CBA3b
MCXKAY IIapaMCTpaMH COCTOSAHHA T'a3da B H3O0IIPOLCCCaAX;

QJICKTpU3anus T, B3aUMOJICHCTBUEC 3apsa10B

10.4

OnuceiBaTh  MEXAHMYECKOE  JBWIKEHUE,  MCHOJb3Ys
(¢u3nyecKue BEIMUMHBL: KOOPANHATA, IIyTh, IEPEMEIICHNE,
CKOpPOCTb, YCKOpPEHHE, Macca Teja, CUjla, UMILYJIbC Tela,
KUHETUYEeCKas  JHEprus, NOTCHUMAIbHAS  JHEprusd,
MexaHuyeckas paboTa, MeXaHHuYecKas MOIIHOCTb; IpHU
ONMHMCAHUM TPABWIBHO TPAKTOBATh (PU3MYECKHI CMBICI
UCIIOJIB3YEMbIX BEJIMYHMH, UX OOO3HAUYECHHS M €IUHULBI,
HaXOAUThb (DOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3HUECKYIO

BCIIMYMHY C JPYTUMHU BCIMUYNHAMU

10.5

OnuceiBaTh H3yYCHHBIE TEIUIOBBIE CBOWCTBA TEM U
TEIUIOBBIC SIBIICHUS, UCIOJIBb3Ysl (PU3MYECKHE BEIUYMHBI:
JlaBJICHUE Ta3a, TeMIepaTypa, CpeAHssd KUHETHYeCKas
SHEprus Xa0TUYECKOTO JIBUKCHUSI MOJIEKYJI,
CPEOHEKBAIpaTU4YHAs CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOTHI,  BHYTPEHHSSI  dSHeprusi, paborta  rasa,
KO3(ppUUKEHT  MOJIE3HOTO NEUCTBUS  TEILIOBOTO
JBUTATENS; TPU ONHUCAHWU NPABWIBHO TPAKTOBATH
(GU3UUECKUM  CMBIC  HMCIOJB3YEMBbIX  BEJIHWYHH, HX
o0O3Ha4YeHUs] ¥  CIUHMIIBI, HAXOIUTh  (HOPMYIIBI,
CBA3BIBAIOIINE JAHHYIO (U3UYECKYIO BEIUYUHY C

APYTUMHU BECINYHUHAM

10.6

OnuceiBaTh M3YYEHHBIE BJIEKTPUYECKUE CBOICTBA
BEIIECTBA M  DJIEKTPUUECKUE SIBJICHUS  (IPOLIECCHI),
UCTIONIB3Ysl (PU3NYECKUE BEJIMYMHBI: DJIEKTPUUCCKUN 3apsif,

AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTH MOJIsA, MOTEHIHAT,
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pPa3HOCTh MOTEHLMAJIOB; IPU OINHWCAHUM IPABHIIBHO
TPaKkTOBaTh (PU3MUYECKHUI CMBICI MCIOJIb3YEMbIX BEITUYHH,
ux O0OO3HAaYeHHs] W €IWHUIBI, YKa3bIBaTh (POPMYIIBL,
CBS3BIBAIOLIUE JAaHHYIO (U3UYECKYIO BETUUYUHY C IPYTUMU

BCIMYMHaMM

10.7

aHaJM3UPOBaTh (PU3MUECKHE TIPOIIECChl W  SBJICHUS,
UCIIONIB3Ysl (PU3MYECKUE 3aKOHBI M TPUHIIMIBL 3aKOH
BcemupHoro Tsarotenus, |, |1 u 111 3akonsr HeroToHa, 3aK0H
COXpaHEHUS MEXaHWYECKOW DHEPTryd, 3aKOH COXpaHEHUS
UMITYJIbCA, TPUHIMI  CYMEPIIO3UIMA  CHJI, TPUHIIAI
PaBHOIIPABUS HHEPLIHATBHBIX CHCTEM OTCUETA;
MOJICKYJIIPHO-KUHETHICCKYTO TEOPHIO CTPOCHHSI
BEIIIECTBA, Fa30BbIC 3aKOHBI, CBSI3b CPEAHEH KHHETHUECKOM
DHEPIUU TEIUIOBOTO JABIKCHHS MOJEKYJ ¢ aOCOJFOTHOMN
TEMIIEpAaTypOM, IEPBBIM 3aKOH TEPMOJAUHAMHUKH; 3aKOH
COXpaHEHHMS SJIEKTPUUECKOTO 3apsja, 3akoH Kymona; mpwu
ATOM pa3IMYaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIpAXEHHWE U YCIOBHS (TpaHUIIBI,

00J1aCTH) MPUMEHUMOCTHU

10.8

OOBACHATD OCHOBHBbIE TNPUHIUIBI JEUCTBUS MallUH,
NpUOOPOB U TEXHUYECKUX YCTPOMCTB; pa3iinyaTh yCIOBUS

X 0€30IMacHOr0 MCIIOIL30BaHHUSs B HOBCGI[HCBHOﬁ KN3HHU

10.9

BBITIONTHATE AKCIIEPUMEHTHI 1o WCCIIETOBAaHHUIO
(bU3MYECKUX SBJICHUM W TPOIIECCOB C HCIIOJIH30BAHUEM
OpAMBIX W KOCBEHHBIX  H3MEPCHHH; TpU  OTOM
dbopmyaupoBaTh IpodsIeMy (3a1a4dy) ¥ THIIOTE3Y YI4eOHOTO
HKCIIEPUMEHTA, COOMpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO

o0OpyZ0oBaHUsl, NPOBOAUTH OMNBIT U (OPMYIUPOBATH
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BBIBOJbI

10.10

OCYHIGCTBHﬂTB IIPpAMBIC " KOCBCHHBIC HN3MCPCHUA
(1)I/I3I/ILIGCKI/IX BCJIMYUH, IIpU 3TOM BI)I6I/IpaTI> ONTUMAaJIbHBIN
CITI0Cc00 HU3MCPCHHUA W HCIIOJIb30BATh HM3BCCTHBIC MCTO/bI

OLICHKH ITOTPEIIHOCTEN U3MEPEHUN

10.11

HccnenoBaTh  3aBUCUMOCTH ~ MEXAY  (U3HUECKUMU
BEJIMYMHAMU C HUCIIOJB30BAHUEM IIPAMBIX U3MEPEHUN; IIPU
3TOM  KOHCTPYHpOBaTh  YCTaHOBKY,  (PUKCHPOBATH
pe3ysabTaThl  MOJYYEHHOHM 3aBHUCHUMOCTH  (PU3NYECKUX
BEJMYMH B BHUJE TAOJIULl U TPaQUKOB, J€JIaTh BBIBOJBI 110

pe3ynbTaTam UCCIIEI0BaHUS

10.12

Cobmronats npaBuiia 0€30MacHOrO TpyAa IpH MPOBEIECHUH
UCCIIEJOBaHUM B paMKax Y4YeOHOro SKCIIEpUMEHTA,
y4e0HO-UCCIIEI0OBATENLCKON U MPOEKTHON JEATEIbHOCTH C
UCTIIONb30BAaHUEM  H3MEPHUTENBHBIX  YCTPOHCTB U

JabopaTopHOTO 000PYIOBAHUS

10.13

Pemate pacuéTHble 3aja4i C SIBHO 3aJJaHHOM (hU3MUECKOM
MOJIEIBIO, UCTOJIB3YSl (PU3NUECKHE 3aKOHbl U MPUHITUIIBI;
Ha OCHOBE aHajlu3a YCJIOBUA 3aJayd  BBIOMPATH
(bU3UYECKYI0 MOJIEIb, BBIICIATh (PU3UMUECKHE BEIIMYUHBI U
dbopmyIibl, HEOOXOIUMBbIC IJisi €€ peIlIeHUs, TPOBOJUTH
pPacu€Thl U OLICHUBATH PEAIBHOCTDH MOJIYYEHHOTO 3HAUYCHUS

(bU3UIECKON BETUIHHBI

10.14

Pemlarp kayecTBEHHBIE 3aJayd: BBICTPAWBATh JIOTHUYECKH
HENPOTUBOPEYUBYIO LIENIOUKY PACCYKICHUW C ONOPOM Ha
U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (U3HYECKUE

SABJICHHUA

10.15

Hcnonp3oBaTh  TpW  pelieHWH  Y4eOHBIX  3ajad
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COBpEMEHHbIE NH(POPMAIIMOHHBIE TEXHOJIOTUHU AJISl TIOUCKA,
CTPYKTYpUPOBaHUS, UHTEPHPETAIMA U TPEACTABICHUS
y4ueOHOI u HAy4YHO-TIOMYJISIPHOM uHbOopMaIuy,
NOJYYCHHON U3 pa3IM4YHBIX HCTOYHUKOB; KPUTHUECKU

aHAJTM3UPOBAThH M10JTy4yaeMyI0 HHPOPMALIHIO

[IpuBoAUTH MpUMEPHI BKIIaJla POCCUMCKUX U 3apyOe’KHBIX

yu€HBIX-(OU3UKOB B  pa3BUTHE HAyKH, OOBICHEHHE

1016 MPOIIECCOB OKPYXAIOIIEr0 MHUpPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTUH
Hcnonb3oBaTh TeOpeTUYECKUE 3HAHUS 1O (U3UKE B
IMOBCEIHEBHON >KHM3HHM I oOecHeueHus Oe30IacHOCTH

10.17 npu oOpalieHuH ¢ npubopaMu U TEXHUYECKUMHU
YCTPOMCTBAMHM, JJII COXPAHEHHUS 3JI0POBbS U COOJIIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPY KaIOIIEH cpesie
Pabotath B Tpynme C BBIINOJHEHUEM Pa3IUYHBIX
COIMATBHBIX pOJIEH, IUIAHUPOBAaTh pabOTy TPYIIIHL,

1018 palMOHAJIBLHO PaciupeaessiTh 00sI3aHHOCTH U TIJIAHUPOBATh

' JNEATEIbHOCTh B HECTAHAAPTHBIX CHUTyalUsaX, aJeKBATHO
OLIEHUBATh BKJIaJ KaXJOTO W3 YYaCTHUKOB TPYMIbl B
pelIeHre paccMaTpPUBAEMOIl TPOOJIEMBI
11 KJIACC

Kona IIpoBepsieMble TMpeAMETHBIC Pe3yJabTATbHl OCBOCHMS

NPOBEPsieMOr0 | OCHOBHOH 00pa3oBaTeJIbHOM MNPOrpaMMbl CpeIHero

pe3yJbTara 001rero oopazoBanus

111 JleMOHCTpUpOBaTh HAa MPUMEPAX POJb U MECTO (PU3HUKHU B

dbopMHUpPOBaHUN COBPEMEHHOW HAYYHOW KapTHUHBI MUpa, B
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Pa3BUTHHU COBpCMeHHOﬁ TCXHUKHN H TGXHOHOFHﬁ, B
HpaKTHqCCKOﬁ ACATCIIbHOCTHU JHOﬂeﬁ, OCIOCTHOCTL H

€IMHCTBO (PU3NYECKON KapTUHBI MUPA

11.2

YYuTHIBaTH TPaHUIIBI IPUMEHEHUS M3YYCHHBIX
bu3nUecKux MOJeNeN: TOUCUYHBIM AIEKTPUUECKUI 3apsi,
sliepHasi MOJEJb aTOMa, HYKJIOHHAs MOJeJIb aTOMHOIO

Apa MpH pelieHnd (HU3NUeCKuX 3a1a4

11.3

PacmosnaBate  ¢usnueckue sBieHHS (MIPOIECCHI) W
OOBSCHATh MX Ha OCHOBE 3aKOHOB J3JIEKTPOJAMHAMHUKU U
KBaHTOBOM  (DU3UKMU: DJIEKTpUYECKas MPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUUYECKOE, MAarHUTHOE JEUCTBUS
TOKa, B3aUMOJICMCTBHE MAarHUTOB, SJEKTPOMAarHUTHAS
WHIYKIUS, JEHCTBHE MAarHUTHOTO IOJISI Ha TPOBOJTHHUK C
TOKOM W JABWXKYIIUWACA  3apsi, DJICKTPOMAarHUTHBIC
KOJIeOaHHWsI W BOJIHBI, MPSMOJIMHEMHOE PAaCHpOCTPaHEHHE
CBETa, OTpakeHUe, TMpeIoMIIeHUEe, HHTephepeHIus,
mudpakius U TOJApU3AIMs CBETa, JUCIEPCHS CBETa,
dboroanekTpudeckuii  d3Pdext (PpoTodrddexT), CcBETOBOE
JIaBJICHHE, BO3HUKHOBEHUE JIMHEMYATOro CIEKTpa aToma
BOZOpOJA, €CTEeCTBEHHAas u MCKYCCTBEHHAs

pPaaAnOaAKTUBHOCTD

114

OnuceiBaTh V3y4YECHHBIE CBOMCTBA BELIECTBA
(ameKkTpuyeckue, MAarHHUTHBIE, ONTHYECKHE,
ANEKTPUYECKYI0 IPOBOJMMOCTh PA3IMYHBIX CpeA) H
AJIIEKTPOMArHUTHBIE SABJIECHHS  (IIPOLIECCHI), HCHOJB3YS
¢buznyecKkre BEITUUYMHBL: AIEKTPUUECKUH 3aps], CHla TOKa,
DIEKTPUYECKOE HaIlpsKEHUE, DIIEKTPUYECKOE

CONPOTUBJICHUE, Pa3HOCTh NoTeHiuanoB, IJ[C, paborta
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TOKa, WHIYKIMS MArHWTHOTO TOJIs, Chjia AMIepa, cuia
JlopeHua, WHTyKTHBHOCTb KaTYIIKH, SHEPIHUs
JIEKTPUICCKOTO ¥ MAarHUTHOTO ITOJICH, TIEPHOJ] M YacTOTa
KOJICOaHUH B KOJICOATEIIBHOM KOHTYpE, 3apsijl U CHjla TOKa
B TpoIecce  TapMOHHYSCKHX  3JICKTPOMArHHTHBIX
KoJjieOannii, (POKYCHOE pacCTOSHWE W ONTHYECKas CHJia
JWH3BI, TPU  ONUCAHMM  TPABWIBHO  TPAKTOBATh
(GU3MYECKUH  CMBICIT  HCIIOJIB3YEMBIX  BEIWYHMH, WX
00O3HAYCHUS W  CAWHUIBI;, YKa3pBaTh  (HOPMYIIHI,
CBSI3BIBAIOIINE JTAHHYIO (DU3UUECKYIO BETUIHHY C IPYTUMHU

BCINMYMHaAMH

11.5

OnuceiBaTh M3y4YEHHBIE KBAHTOBBIE SIBIICHUS U MTPOLIECCHI,
UCIIOJIb3Ys busnueckue BEJINYMHBI: CKOpOCTb
AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U YaCTOTa CBETA,
PHEpPIrUsi W UMIYJIbC (OTOHA, MEpUoi Moypacmaja,
DHEPTHUS CBSA3M aTOMHBIX AAEpP; IIPU ONUCAHUU [PABUIBHO
TPAKTOBaTh (PU3MYECKUN CMBICI UCIOJIb3YEMbIX BEJIHYHH,
ux oO0OO3Ha4YeHUsT W €IWHMIIBI, YyKa3biBaTh (OPMYIIbI,
CBSA3BIBAIOIINE JAHHYIO (PU3UYECKYI0 BEJIMUYHUHY C
JPYTUMU BEJMUYMHAMU, BRIYUCIISATH 3HaUCHUE (QU3NUECKON

BCIIMYHNHBI

11.6

AHanmm3upoBaTh (PU3MUECKHE TIPOIECCHl H  SIBJICHUA,
UCIIOB3YS (PM3UUECKUEe 3aKOHBI M MPHUHITUIIBL: 3aK0H OMma,
3aKOHBI MOCIIEIOBATEIBLHOTO 151 MapaJIIETIBHOTO
COEAMHEHUS NPOBOAHUKOB, 3aKOH J[koyisa — JleHna, 3aKoH
AJIEKTPOMArHUTHOW WHAYKIIMU, 3aKOH MPSIMOJIUHEHUHOTO
paclpoCTpaHEHUs] CBETA, 3aKOHbl OTPAXKEHUS CBETA,

3aKOHBI MPEJOMIJICHUSI CBETA, YpaBHEHUE DUHILITEHHA IS
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dboroaddexra, 3aKOH COXpaHEHUsS] HHEPrUU, 3aKOH
COXpaHCHUS UMITyJIbCa, 3aKOH COXpaHEHUS
AIIEKTPUUECKOTO 3apsifia, 3aKOH COXPAHEHHS MacCOBOTO
qyclia, TIOCTyJaTel bopa, B3akoH paaHMOaKTHBHOTO
pacnana; npu 3TOM pa3nu4aTh CJIOBECHYIO
GbOpMYyITHPOBKY 3aKOHA, €TO MAaTEMAaTHYECKOE BBHIPAKCHUE

U yCJI0BUsl (TpaHUIII, 00JIACTH ) MPUMEHUMOCTH

11.7

OHpCI[CJ'ISITL HaIIPpaBJICHUC BCKTOPA HHAYKIIMU MAIrHUTHOI'O
mojisi HIpoOBOAHMKA C TOKOM, CHIIbI AMnepa U CHJIbI

Jlopenua

11.8

CTpouTh ¥ OIKCHIBATH H300pa)KCHHE, CO3JaBacMOe

TUIOCKHUM 3€pPKajioM, TOHKOW JIMH30H1

11.9

BoITIONHATH AKCTIEPUMEHTHI 1o UCCJICIOBAHUIO
bu3MYeCKuX SBJICHUM MU MPOIIECCOB C HCIIOJIb30BAaHUEM
OpSAMBIX W KOCBEHHBIX  H3MEPCHHH; TpPHU  ITOM
dbopmynupoBaTh npodsieMy (3a1ady) U TUIOTE3Y Y4eOHOTO
IKCIIEPUMEHTa, COOMpATh YCTAHOBKY U3 MPEIIOKEHHOTO
o0OpyZI0BaHUs, MPOBOAUTH OMNBIT W (POPMYIUPOBATH

BBIBOJBI

11.10

OcCyliecTBiIATh  NpsIMBIE W KOCBEHHBIE  W3MEpEHUs
(bU3MYECKUX BEJIMYMH; MPU 3TOM BBIOMPATh ONTHUMAJIbHBIN
Croco0 M3MEpPEHUs] U HCIOJIb30BATh M3BECTHBIE METOJbI

OLICHKH MOTPEITHOCTEN U3MEPEHUN

11.11

HccnenoBaTh 3aBUCUMOCTH  (U3UYECKUX BEJIMYUH C
WCIIOJIb30BAaHUEM  MPSAMBIX  U3MEPEHUH; IIPU  HTOM
KOHCTPYMPOBATh YCTAaHOBKY, (DUKCHUpPOBATh pPE3YyJIbTaThl
MOJIyYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEJIMYUH B BHJIE

T3_6J'II/IL[ )51 I‘pa(l)I/IKOB, ACJIaTb BBIBOABLI IIO PpE3yJibTaTaM
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HCCIICAOBAaHUA

11.12

CobOmomath  mpaBmiia  0€30MacHOr0  Tpylda  IIpH

IMpOBCACHUHA I/ICCJIC,ZIOBaHI/Iﬁ B paMKax yqe6H0ro

IKCIIEPUMEHTA, y4eOHO-UCCIeI0BATEIbCKOM u
MIPOCKTHOM JEeSATETHHOCTH C UCIIOJIb30BAaHUEM
U3MEPUTEITHHBIX YCTPOWCTB U 1ab0paTOPHOTO
000pyI0BaHUS

11.13

Pemarp pacu€tHble 3aauul C SIBHO 3a/IaHHOM (PU3NYECKON
MOJIEbIO, UCTOJIb3Ysl (PU3NYECKUE 3aKOHBI U NPUHIIUIIGI;
HAa OCHOBE aHajM3a YCJIOBUS 3aJaud  BBIOUpATH
(U3UYECKYIO0 MOJIENb, BBIACIATh (PU3MUECKHUE BEIIMYUHBI U
dbopMyIibl, HEOOXOIUMBbIE ISl €€ pelleHus, MPOBOJIUTH
PAcyYETHI M OLIEHUBATH PEAIBHOCTH ITOJYYEHHOIO 3HAYECHUS

(bU3NYECKOM BETUUUHBI

11.14

PemaTe kauecTBEHHBIE 3a/1a4M: BBICTPAWBATH JIOTUYECKH
HENPOTUBOPEUYMBYIO LIETIOUKY PACCYKACHUU C ONOPOM Ha
W3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (HU3NYECKUE

SABJICHHA

11.15

Hcmonp3oBaTh  TpW  pelICHWH  Y4EOHBIX  3ajad
COBpPEMEHHbBIC HH(POPMAITMOHHBIE TEXHOJIOTHH JIJIs IOUCKA,
CTPYKTYPUPOBAHHSI, WHTEPHPETAIMH W TIPEICTABICHUS
y4aeOHOMI u HAy4YHO-TIOMYJISIPHOMN uHdopmaruu,
MOJIYYCHHOW U3 Pa3IUYHBIX HMCTOYHUKOB;, KPUTUYECKU

aHAJIM3UPOBATh MOJy4YaeMyI0 HHPOpPMALIKIO

11.16

OOBSACHATH MNPUHLMUIBI JACHUCTBUS MalluH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyaTb yCJIOBUSA  HX

0e3011acHOI0 MCITOJIb30BAHUS B HOBC@HHCBHOﬁ ZKN3HHU

11.17

[IpuBoANTH TPUMEPHI BKJIaJla POCCHMCKUX U 3apyOeKHBIX
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YUEHBIX-(PU3UKOB B pa3BUTHE HAyKH, B OOBICHEHHE
MPOIIECCOB OKPYXAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKU U

TEXHOJIOTUN

11.18

Hcnonp30BaTh TEOpeTUYECKHWE 3HAHUS 1O (QU3UKE B
MOBCEHEBHON >KM3HM JUIsl obOecrieueHus O0e30macHOCTU
npu oOpallleHuH ¢ [pubopaMd U TEXHUYECKUMHU
YCTPOMCTBAMH, JIJIsl COXPAHEHUS 3/10POBbSl U COOJIOICHUS

HOPM 5KOJIOTHYCCKOTI'O ITOBCACHU B Opr}KaIOHleﬁ cpeac

11.19

PaGotate B rpymme C  BBIIIOJHEHUEM  Pa3TUYHBIX
COLIMATIBHBIX ~ POJIeH, TUIAHUPOBATh pabOTy  TPYIIIHI,
palMoOHAIbHO PACHPENENATh 00sI3aHHOCTU U IJIAHUPOBATh
JESITENIbHOCTh B HECTaHIAPTHBIX CUTYallUAX, aJCKBATHO
OLICHUBATh BKJAJ KaXKJIOrO0 M3 YYaCTHUKOB TPYMIbl B

pelIeHUE paccMaTpruBaeMon MpooOIeMbl
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10 KITACC

HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

Kon

pasaena

Kox nposepsiemoro

3JIEMECHTA

HpOBepﬂeMLIe IJIEMECHTBI

coJlepsKaHusI

OU3UKA U METOIbI HAYYHOTI'O ITO3HAHUWA

1.1

Odusnka — Hayka o npupojae. Hayunsie
METOAbl TO3HAHHMS  OKPY>KAIOIIETO
Mupa. Poiib 3KkcriepuMeHTa U TEOpUHU B
nporecce [IO3HAHU MIPUPOLBI.

DKCHEepUMEHT B (PU3HKE

1.2

MopnennpoBanue buznueckux
ABJIEHUA W 1npoueccoB. Hayunsle
runore3pl. DU3MYECKUE 3aKOHBI U
Teopun. ['paHUIBl NPUMEHHUMOCTU
¢u3nueckux  3akoHOB.  [IpuHIMD
cooTBeTcTBUS. Poiib 1 MecTO (pU3HKHU B
dbopmMupoBaHUU COBPEMEHHOMU
Hay4YHOU KapTUHBI MHDAa, B

IIPAKTUYECKOM AEATENbHOCTH JIFOAEH

MEXAHHUKA

KNMHEMATHKA

2.1

2.11

Mexanunueckoe JIBUJKEHHUE.
OTHOCHUTENBHOCTD MEXAHUYECKOTO
JIBUDKCHHUSL. Cucrema OTCUéETa.

Tpaekropus

2.1.2

Ilepemetienne, CKOpPOCTh  (CpemHsis

CKOpOCTb, MTHOBEHHAasi CKOpPOCTb) U
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YCKOpPEHHE MaTepUaIbHOW TOYKH, HX
POEKIUU Ha ocH CUCTEMBI
koopauHat. CloXeHue nepeMenieHui

N CJIIOKCHHC CKOpOCTGI‘/’I

2.1.3

PaBHOMEpHOE ©  pPaBHOYCKOPEHHOE
npsMoJMHelHoe ABMxkeHue. ['paduku
3aBHCUMOCTH KOOpJIMHAT, CKOPOCTH,
YCKOPEHHUs, IMYTH U MEPEMEIICHUS

MaTepHaanoﬁ TOYKH OT BPCMCHU

2.1.4

CBobomHOe  majeHue. Y CKOpEHHE

CcBOOOTHOTO MaICHUS

2.15

Kpusonunennoe JIBUKCHUE.
PaBHOMEpHOE JIBUYKEHHE
MaTEepUAIIBHON TOYKH IO OKPY’KHOCTH.
Yrnosas CKOpOCTb, JIMHEHAA
ckopoctb. llepwoxy wm  wacrtoTa.

I{eHTpOoCTpEMUTEIBHOE YCKOPEHHE

2.1.6

TexHu4yeckue ycTporucTBa: CliuIOMETp,
NBW)KECHUE  CHApPSOB, LEMHBIE U

PEMCHHBIC IICPCaaYN

2.1.7

[Ipaktuueckue pabotel. W3mepenue
MTHOBEHHOU CKopocTtu. MccnenoBanne
COOTHOIIEHHUS MEXKITY MyTSMU,
MPOWICHHBIMU TEIOM 3a
MOCJIEIOBATEIbHBIC paBHBIE
IIPOMEKYTKHU BpPEMEHU pu
PaBHOYCKOPEHHOM JIBUKEHUU c

HaYaJIbHOM CKOPOCTHIO, PABHOW HYIIIO.
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N3yuenue nBMKEHNS IapUKa B BA3KOU
KUIKOCTH. M3yueHue NBM>KEHUs Tena,

OpOILIEHHOTO TOPU30HTAIEHO

2.2

TIMHAMUKA

2.2.1

[Ipunuun otHocutenbHOCTH [anumnes.
[lepBoIii 3aKOH HeroTona.

HNuepumnanbHbie CUCTEMBI OTCUETA

2.2.2

Macca Tena. Cuina. [TpuHIMIT

CYyHEPIO3ULIAH CUIT

2.2.3

Bropou 3aKOH Hrrorona s
MaTE€pUAIIBHONW TOYKHU B HHEPIIUATBHON
cucteme orcuéta (MCO). Tperuit
3akoH HproTOHA I MaTepruabHBIX

TOYCK

2.2.4

3aKkOH BCEMHUPHOTro TAroreHus. Cuna
TSYKECTH. IlepBas KOCMMYECKas

ckopocTh. Bec Tena

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusi. Cyxoe Ttpenue. Cuna
TPEHUSI CKOJBKCHHUS M CHJIa TPEHUS
nokos. Koapdumuent tpenus. Cuna
COTIPOTHUBJICHUS TIPH JABWIKEHUU Tella B

KHUIKOCTHU UJIN 1ra3c

2.2.7

HOCTynaTCHBHoe N  BpallaTcJIbHOC

JIBIDKCHHE a0COJIFOTHO TBEPAOTO Tea

2.2.8

MoMEHT CuJIbl OTHOCUTEIIBHO OCHU

BpamieHusi. Ilmedo cuibl.  YcnoBus
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paBHOBecus TBEpAOTO Tesna B UCO

TexHnueckue YCTPOMCTBA:
2.2.9 IIOIIITUITHHUKH, JIBUKEHUE
WCKYCCTBEHHBIX CITyTHUKOB
[Ipaktnueckue padoTel. HM3yueHue
JIBIKEHUs OpyCcka 10 HaKJIOHHOU
MIJIOCKOCTH (Wil nelcTBUEM
HECKOJMbKMX  cwi.  HccrmemoBanue
3aBUCUMOCTH cui YIOPYTOCTH,
2.2.10 BO3HHUKAIOMIUX B  AedopMUpPyeMOit

NpY>KMHE W PE3UMHOBOM oOpasie, OT
BEJINYMHBI ux nepopManum.
HccnenoBanne yciaoBUl pPaBHOBECHS
TBEPAOIO  Te€la, MUMEIOLIETO  OCh

BpallCHUA

2.3

3AKOHbI COXPAHEHMA B MEXAHUKE

Nmnynee  maTepuanibHOM  TOUKH,

CHUCTCMBI MaTCpUAJIbHBIX TOYCK.

23 Nmnynse  cuabl W U3MEHEHHUE
UMITYJIbCa TETa
3akoH coxpaHeHnust ummnyibca B MUCO.
2.3.2
PeakTuBHOE OBHKEHUE
2.3.3 PaboTa cuibt
2.3.4 MOUIHOCTh CHJITBI
Kunernueckas sneprust MarepuaibHOU
2.3.5 Touku. TeopemMa O KHUHETUYECKOH

SHEPrun
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2.3.6

[MoreHumanpHas JHEPTHSL.
[loTreHnmaneHas  SHEPrUs  yIpyro
neopMUPOBAHHOM IPYKHUHBI.
[MoTeHnmanpHasi SHEPTHs TeNa BOIU3U

NOBEPXHOCTH 3€MJIN

2.3.7

[ToTeHnuanbHble ¥ HEMOTEHIIMAIbHbBIC
CHJIBL. Cas13p paboThI
HEMOTEHIMAIBHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOW APHEPruu CHCTEMBI TEIl.
3aKOH COXpPAHEHHUS MEXAHUYECKOUN

SHEPIrumn

2.3.8

anyme N HCYIIPYTUC CTOJIKHOBCHUA

2.3.9

TexHuyeckne yCTpOICTBA: JBHKECHUE
pakeT, BOJIOMET, KOIep, MPYKUHHbBIN

IMUCTOJICT

2.3.10

[Ipaktuueckue pabotel. UM3yueHue
CBA3U CKOPOCTEH TeJI IPU HEYIPYrom
yaape. HccinenoBanue cBs3u pabOThI
CUJIBbl C HM3MEHEHHEM MEXaHWYEeCKON

SHEPIruu Tejla

3 MOJIEKVYIJIAAPHASA ®U3UKA U TEPMOJNMHAMUKA
OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUN
OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-
31 KMHETHYECKOW Teopuu. bpoyHOBCKOE

3.1.1

newxkenue.  Jduddysus.  Xapakrep
JBVKEHUS M B3aWMOJEHCTBUS YaCTHULL

BCIICCTBA
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3.1.2

Mopenu cTpoeHusl Ta30B, KUIAKOCTEH
U TBEPABIX TeN U 0OBSICHEHHE CBOMCTB

BCIIIECTBA HA OCHOBE ATUX MOJiejeH

3.1.3

Macca MOJIEKYIL. KommuectBo

BemiecTBa. [locTossHHas ABoraapo

3.1.4

TermioBoe paBHOBecue. Temmeparypa
u e€ usMmepenue. lllkama temmeparyp

Llenbcus

3.15

Mogpens uaeanpbHOro ra3a. OCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-
KMHETUYECKOM TEOpPUU MJACATIBHOIO

rasa

3.1.6

AOcomnoTHas TemmepaTypa Kak Mepa
cpenHen KUHETHYECKOW  DHEPruu
TEIJIOBOI'O JIBIDKEHUS 4YacTHUI[ rasa.

[[Ixamna remneparyp KenbBuHa

3.1.7

YpaBHeHUE Kianeiipona —

MenpeneeBa. 3akoH /lanbToHa

3.18

l'azoBble 3akoHbl. HM30mponeccer B
UJCAIBHOM Ta3€ €  TMOCTOSHHBIM
KOJIMYECTBOM  BEILECTBA: H30TEPMA,

u30xopa, n3obdapa

3.1.9

TexHudeckue yCTpomucTBa: TEpMOMETD,

OGapometp

3.1.10

[Ipaktuueckue pabotel. W3mepenue
Macchbl BO3AyXa B KJIACCHOM KOMHATE.

HccnenoBanne 3aBUCHUMOCTH  MEXKIY
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napamMeTpaMmmn COCTOSAHUA

Pa3pCKCHHOI'O ra3a

3.2

OCHOBbI TEPMO/IMHAMUKHU

3.2.1

TepmoauHaMuueckast CUCTEMA.
Brytpennss JHEprus
TEPMOJUHAMHUYECKOM  CHCTEMBI U

CITOCOOBI €€ N3MCHEHUS

3.2.2

KonuuectBo Temnotsl u - padorTa.
BryTpeHnHsss dHeprus OJHOATOMHOTO

WICAJIBHOTO ras3a

3.2.3

Bubr TEIUIONIepEeIauu:
TEIUIONPOBOIHOCTb, KOHBEKIINS,
u3iyyeHue.  Tenno€mkocTe  Tena.
VYenpHass TEMIOEMKOCTh BEIIECTBA.
Pacuér kommuecTtBa TEIUIOTHI IIpU

TCILIONICPCaavuc

3.2.4

[lepBBlii  3aKOH  TEPMOIAMHAMHKHU.
[IpumeHneHne IIEPBOTO 3aKOHA
TEPMOJMHAMHMKM K  HM30IPOLIECCAM.
I'paduueckas mHTepnperauust paboThI

rasa

3.2.5

TenoBrie MAaIlIUHBI. [TpuHLIMITBL
JIeHCTBUSA TEIUIOBBIX MaIIIFH.
[IpeobpazoBanHus SHEPTUU B TEIIOBBIX
MmarmuHax. KoadduimeHT mone3Horo
nevicteust (manee — KIIJ[) TermoBoit

mamusbl. [{ukn Kapuo u ero KII/]
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Bropori  3akOH  TEpPMOJMHAMUKH.

HeoGpatumocTs IPOIIECCOB B

3.2.6 npupoae.  TemnoBble  JIBUTATENH.
DKOJIOTHYECKHE poOIeMBI
TEIUIOPHEPT e TUKH

TexHHueckue yCTpOICTBa: TBUTATENb
3.2.7 BHYTPEHHET0  CropaHusi, OBITOBOU

XOJIOAUIBbHUK, KOHAUITUOHCD

[Ipaktuueckue pabotTel. W3mepenue
3.2.8
YAEIBHOU TEMIOEMKOCTHU

3.3

ATPEI'ATHBIE COCTOSAHHMA BEIIECBA. ®A30BbBIE
I[NEPEXO/bI

[TapooOpa3zoBaHue ¥  KOHJIEHCAIUA.
Ucnapenne wu kuneHue. Y aenbHas
3.3.1 TEII0Ta napooOpa3zoBaHusl.
3aBUCUMOCTh TEMITEpaTyphbl KHIICHUS

OT JaBJICHUA

AOcomroTHas " OTHOCHTEJIbHAS
3.3.2 BJIAKHOCTh BO31yxa. HachlllleHHBII
nap

Teépnoe Tteno. Kpucramnmyeckue u

aMmopdHbIe Tena. AHuzoTponus
3.3.3

CBOMCTB KPHCTAJIOB. Kunkne

kpucTtamuibl. COBpeMEHHBIC MaTepUAIbI

[1naBnenue 5 KpHCTaJUTH3AITHA.
3.34 V neapHas TEII0Ta IUIaBJICHUS.

CyOmumarius
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3.35

ypaBHCHI/IC TEIJIOBOro OajlaHca

TexHu4yeckue yCTpOWCTBA: THUTPOMETP

U MICUXPOMETD, KAJIOPUMETD,
3.3.6 TEXHOJIOTHH TOJIYY€HUS COBPEMEHHBIX
MaTepualoB, B TOM qucie
HAaHOMATEPUAJIOB, U HAHOTEXHOJIOTUU
[IpakTuyeckue pabotel. M3mepenue
3.3.7
BJIQ)KHOCTH BO3/1yXa
4 OJIEKTPOJIMHAMUKA
OJIEKTPOCTATHUKA
OnekTpuzanusi Tel. JIEKTPUUYECKUIN
411 3apsn.  JlBa  BHIA  DIEKTPUYECKHUX
3apsi0B
[IpoBoHUKY, TUDJICKTPUKHU u
4.1.2
MOJIYTIPOBOAHUKH
3aKOH COXpaHEHUs JJIEKTPUYECKOTO
4.1.3
3apsaa
Bzaumopeiicteue  3apsaoB.  3aKOH
4.1 4.1.4
Kynona
DIIEKTPUYECKOE noJe.
Hanpsxkénnocts DJIEKTPUYECKOTO
4.15 nonst.  IlpuHIun  cyneprno3uuu.
JIvanun HaNpsKEHHOCTH
ANEKTPUYECKOTO MOJIS
PaGota cun  3MEKTPOCTATUUYECKOTO
4.1.6 T1OJIA. [Torenrman. Pa3nocth
MOTEHIINAJIOB
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4.1.7

HpOBOI[HI/IKI/I )41 AUBJICKTPUKHU B
IMIOCTOAHHOM  JJICKTPHUYCCKOM  IIOJIC.

Jlnanextpryeckas MpOHULAEMOCTb

4.1.8

DIEKTPOEMKOCTb. Konnencatop.
DNEeKTPOEMKOCTh TUTOCKOTO
KOHJIEHCATOpa. DHEPrus 3aps>KEHHOTO

KOHJIEHCATOpa

419

TexHnueckue YCTPOMCTBA:
3JIEKTPOCKOII, 3JIEKTPOMETD,
3JIEKTPOCTATAYECKAS 3alluTa,
3a3eMJICHUE AIIEKTPOIIPUOOPOB,
KOHJICHCATOP, KCEPOKC, CTPYWHBIN

IIPUHTEP

4.1.10

[Ipaktuueckue pabotTel. W3mepenue

AIIEKTPOEMKOCTH KOHJIEHCATOPA

4.2

I[MTOCTOSIHHBIN

PA3JIMYHBIX CPEOAX

DJIEKTPUYECKUM TOK. TOKH B

421

YcnoBus CyLIECTBOBAHUS
MOCTOSTHHOTO  AJIEKTPUYECKOT0 TOKa.
Uctounukn  Toka. Cunma  TOka.

IloCTOAHHBINA TOK

4.2.2

Hanpspxkenue. 3akon Oma Ji1sl yyacTka

[enu

4.2.3

3J’IGKTpI/ILIeCK06 COIIPOTHUBJICHUC.

Y anenbHOE COIIPOTHUBJICHUC BCIICCTBA

4.2.4

[TocnenoBarensHOe,  MapaielbHOE,

CMCIIaAHHOC COCAMHCHUEC ITIPOBOIHHNKOB
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4.2.5

PaboTa snexTpuueckoro Toka. 3aKoH

oy — Jlenna

4.2.6

MOHIHOCTI) QJICKTPHUYICCKOTI'O TOKa

4.2.7

ANEKTPOJBIKYIIAs cuia (manee —
OJIC) U BHyTpEHHEE COMPOTUBIICHHUE
UCTOYHHMKA TOKa. 3akoH Oma s
MOJTHOM (3aMKHYTOM) 3JIEKTPUUECKOM

uenu. KopoTkoe 3ambikaHue

4.2.8

DJIEKTPOHHAS MPOBOJAMMOCTD TBEPJIBIX
METAaJUIOB. 3aBUCUMOCTD
COIPOTHUBJICHUS METAJUIOB oT

temneparypbl. CBEpXITPOBOIUMOCTh

4.2.9

OJIEKTPUYECKH TOK B BaKyyMe.

CBOMCTBA 2JIEKTPOHHBIX ITyYKOB

4.2.10

[TonynpoBoguuku. CoOCTBeHHass U
pUMeECHast ITPOBOJIUMOCTb
MOJaynpoBOAHUKOB.  CBolicTBa  p-N
repexoza. [TomynpOBOAHUKOBBIE

puodopsI

4.2.11

DJIEKTPUYECKUM TOK B 3JIEKTPOJIUTAX.
DNEKTPOIIUTUYECKAST  JTUCCOIMAIIUS.

DIIEKTPOJIN3

4212

DJIEKTpUYECKHI  TOK B Trasax.
CamocTosiTenbHbIN u
HECaMOCTOATEIbHBIN pasps.
PaznuyHble TUOBI CAMOCTOSITEIBLHOTO

pa3psana. Mosaus. [Inazma
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TexHuueckue YCTPOWCTBA:
aMIIepMETp,  BOJIBTMETP,  PEOCTaT,
HUCTOYHUKH TOKa,
AJIEKTPOHArpeBaTeIbHbIE  MPUOOPHI,
4213 3IIEKTPOOCBETUTEIILHBIE puOOpHI,
TEPMOMETP CONPOTHUBJIECHUS,
BAKYYMHBIM JIHOJ, TEPMHUCTOPBI H
(hOTOpPE3UCTOPHI,
NOJIYIIPOBOJHUKOBBII O,
rajibBaHHUKa
[Ipaktuueckue pabotel. U3yuenue
CMEUIaHHOTO COEIMHEHUS PE3UCTOPOB.
4.2.14 N3mepenne OJIC uCTOUHHMKA TOKa M
€r0  BHYTPEHHETO  COIPOTHBIICHUS.
Habmonenue snexrponnsa
11 KIIACC
Kox Koanposepsiemoro IIpoBepsiembie 3JIEMEHThI
pa3mena | 3JIeMEHTa coJlepKaHUA
4 OJIEKTPOJIMHAMUKA
MATHUTHOE [TOJIE. OJIEKTPOMATHUTHASA
NMHIAYKIMA
[TocTostHHBIE MarHuTHI.
4.3 43.1 B3aumoneiicTBue MOCTOSTHHBIX
MarHuTOB
MarunurtHoe ToJIe. Bekrop
4.3.2
MarHuTHOM uHAyKUuu. [IpuHiun
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CyIEepHO3ULIUU. JINHUM MarHUTHOM
VHIYKIH. Kaptuna JIVHUN
MAarHUTHOU WHIYKIAH OJIst

IIOCTOAHHBIX MariHuTOB

MarsuTHoe II0J1e IMIpOBOJHHUKA C
TOKOM. KapTI/IHa JIMHUW ~ TIOJIA

JJIMHHOI'O IIPpsAMOTO IIPOBOAHWKA U

4.3.3 3aMKHYTOT'O KOJIBIIEBOTO
MPOBOJHUKA, KATYIIKH C TOKOM.
OneiT Opcrena. Bzaumopencraue
MIPOBOAHUKOB C TOKOM
Cuna Awmmepa, €€ wMoayldb H
434
HaIpaBJCHUE
Cuna Jlopenma, e€ wmoayinb U
HaIpaBJICHUE. JIBr>keHue
4.3.5 3apsKEHHOM YACTHUIIBI B
OJTHOPOJJHOM  MarHUTHOM  TIOJIE.
Pabora cumel JIopeniia
SIBnenue AIEKTPOMArHUTHOM
4.3.6
WHIYKITUN
ITorok BEKTOpa MAarHUTHOM
4.3.7
WHIYKITAN
1C WHTYKIINH. 3aKkoH
4.3.8 AIEKTPOMArHUTHOM WUHIYKIWAN
Qdapanes
43.9 BuxpeBoe anekrpuueckoe 1moJie.

OJC wuHAayKuuu B MPOBOJAHUKE,
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ABMKYIIEMCS  IMOCTYIIATCJIbHO B

OJHOPOIAHOM MAIrHUTHOM IIOJIC

4.3.10 [TpaBuito Jlenra
NHayKTUBHOCT®. SIBnenue

43.11 CaMOUHTYKIINH. /C
CaMOMHIYKITUH
DHeprus MAarHUTHOTO TIOJIS

4.3.12
KaTYIIKH C TOKOM

4.3.13 DNEKTPOMAarHUTHOE MOJIe
TexHnuueckue YCTPOWCTBA:
MTOCTOSIHHBIC MarHUThI,
AIIEKTPOMATHHUTHI,

4.3.14
AIIEKTPOJIBUTaTENb, YCKOPHUTEIH
AIIEMEHTaPHBIX YaCTHII,
WHIYKITMOHHAS TI€Yhb
[Ipaktuueckue padoTel. N3yueHue
MarHduTHOTO TIOJS  KAaTyIIKA C
ToKOM. MHMccnenoBaHnue nAeiCTBUS

4.3.15
MOCTOSTHHOTO MarHWTa Ha paMKy C
TokOM. HccienqoBanue  sBIICHUSA
AIIEKTPOMATHUTHON MHIYKIIHH

5 KOJIEBAHU A 11 BOJIHBI
MEXAHNYECKHNE " OJIEKTPOMAT'HUTHBIE
KOJIEBAHU A
5.1 KonebarensHas CHCTEMA.

51.1 CBoOoHBIE KOJIEOaHNUS.

["apmonuueckue KoJieOaHwmsl.
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Hepﬂon, 4aCcTOTa, AMILUIUTYyda U

¢daza konebaHui

5.1.2

[IpyxuHHBIN MAasITHUK.

MaremaTU4eCcKuid MassTHUK

5.1.3

YpaBHeHUE rapMOHUYECKUX
kosicOanuii. KuHemarnueckoe U
JIMHAMUYECKOE OIMMCAHUE

KOJIEOATEILHOTO ABMKECHUSA

5.1.4

[IpeBpamenue SHEPIUHU pu
rapMOHHUYECKUX KOJICOaHUSX.
CBsi3b  aMIUIUTYABl  KOJIeOaHUM
HACXOIHOU BEJIMYMHBI C
aMIUTUTyJaMud  KosieOaHuii  e€

CKOPOCTH U YCKOPEHUS

5.1.5

KonebarenpHbIM KOHTYD.
CBo0OoHBIE AJIEKTPOMArHUTHBIE
KoaeOaHus B UAcaIbHOM
K0JIe0aTeTbHOM KOHTYpE.
AHaoTusT MEXIy MEXaHUYeCKUMU
n AIEKTPOMArHUTHBIMU

konebanusimu. Gopmyna Tomcona

5.1.6

3aKOH COXpaHEHMS DHEPIUH B
WaeaIbHOM K0JIe0aTe IbHOM

KOHTYpE

5.1.7

BrinyxieHHbie MEXAHUYECKUE
KOJIEOaHMs. Pesonanc.
Pe3onancHas KpUBasl.

BBIHY)KI[GHHBIG QJICKTPOMAarouTHBIC
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KOJIcOaHMs.

IlepemeHHBIN TOK.
5.1.8 Cunycou1anbHbIN MIEPEMEHHBIN
TOK.
MomHOCTP NEPEMEHHOrO0  TOKAa.
5.1.9 AMIUIMTYIHO€ U JEUCTBYIOIIEE
3HAUEHUE CUJIbl TOKA U HAIIPSHKCHUS
Tpanchopmarop.  IIpousBoicTgo,
nepeaayda U noTpedeHue
ANEKTPUYECKOU SHEPIUM.
DKOJIOTHYECKHE PHUCKH npu
5.1.10 5
MIPOU3BOJICTBE AIEKTPUUECKOU
sHepruu. KyneTypa ucnosib30BaHuUs
AJIEKTPOIHEPTUH B ITOBCEIHEBHOMN
KU3HH
TexHuueckue YCTPOMCTBA:
5.1.11 ceiicmorpad, ANEKTPUUYECKUI
3BOHOK, JIMHUU JIEKTpoIepeaay
[IpakTueckue paboTHI.
Hccnenoanue 3aBUCHMOCTH
nepruoga MajblX KoyieOaHWi Tpy3a
Ha HUTU OT JIJIMHBI HUTH U MacChl
5.1.12

rpy3a. MccaenoBanue nepeMeHHOro
TOKa B LIEOM W3 MOCJIEeA0BATEIbLHO
COEIMHEHHBIX KOHJIEHCATOpA,

KaTyIIKHU U PE3UCTOpa

5.2

MEXAHNYECKUE U SJIEKTPOMATI'HUTHBIE BOJIHBI
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5.2.1

MexaHnueckue BOJHBI, YCIIOBUS
pacrpocTpaHeHHs.. [lepuon.
CKOpOCTh  pacHnpoCTpaHEHUs U
uHa  BOJHBL.  [lomepednsie U

IMPOJO0JIbHBIC BOJIHBI

5.2.2

Nutepdepenius u  audpakius

MCXaHHNYCCKUX BOJIH

5.2.3

3Byk. CKOpoCTh 3ByKa. I'pOMKOCTB

3Byka. Beicota ToHa. TeMOp 3Byka

5.2.4

DIIeKTPOMarHUTHBIC BOJIHBI.
VYcnosus U3ITy4YCHUS
AIEKTPOMArHUTHBIX BOJIH.
B3auMHas opuenTaiusi BeKTopoB E,
B u v B 35IeKTpOMarHUTHON BOJIHE B

BAKYyME

5.25

CaoiicTBa AIEKTPOMArHUTHBIX
BOJIH: OTpPaXXEHHE, IPEIOMIICHHUE,
MOJISIpU3aLys, nudpakuus,
uHTepdepeHius. CxopocTb

QJICKTPOMAIrHUTHBIX BOJIH

5.2.6

[Ilkanma »HEKTPOMArHUTHBIX BOJIH.
[IpumeHeHne  AIEKTPOMArHUTHBIX

BOJIH B TCXHUKE U 6BITy

5.2.7

ITpuHIMIIBL panuocBs3u 151
TEJICBUICHUS. Pannonokanus.
DJIEKTPOMAarHUTHOE  3arpsA3HCHHUE

OKPYKAIOIIEH CPEIbI
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5.2.8

TexHnueckune YCTPOMCTBA:
MY3bIKaJIbHbIE UHCTPYMEHTHI,
YIBTPa3BYKOBasl JUArHOCTUKa B
TEXHUKE W MEIWIMHE, pajap,
paIuONIPUEMHUK, TEJIEBU30D,

aHnTeHHa, tenedon, CBU-neyn

5.3

OIITHUKA

5.3.1

[IpamonunHenHoe
pacIpoCTpaHeHue CBETa B

oJlHOpoaHOM cpene. JIyd cBera

5.3.2

Otpaxenue CBETA. 3aKOHBI
oTpaxkeHust  cBeta. lloctpoeHue

H306p3)i(€HPII>1 B INIOCKOM 3CpKaJIC

5.3.3

[Tpemomnenne CBETA. 3aKOHBI
NpEeJIOMJICHUST  CBeTa. AOCOJIIOTHBIN

IMOKa3aTcJib NPCIOMIICHUA

5.34

[lorHOE  BHYTpPEHHEE  OTPaKECHHE.
IIpenenbHbIN yIoJl IIOJIHOTO

BHYTPEHHETO OTPaKECHUS

5.35

Hucrniepcus  cBera. ClOKHBIN

coctaB Oenoro cBeta. LlBer

5.3.6

CobOuparonie ¥ pacceuBarolue
muH3bl. ToHKasg nmH3a. POKYCHOE
pacCTOSIHUE M ONTHYECKas CHila
TOHKOU JIAH3BI. [TocTpoenne
M300paKEeHNd B COOMparOmux U

paccenBaromMx JmH3ax. Popmyna
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TOHKOH JIMH3HIL. VBenuueHue,

JaBacMoOC JIMH30M

5.3.7

HpGIIGJILI IMPUMCHUMOCTH

F€OMETPUYECKOU ONTUKH

5.3.8

WNuTtepdepenuus CBETA.
KorepeHTHbIe UICTOYHUKU. Y CIOBUSA
HAOMIOACHUS ~ MakKCUMyMOB U
MUHUMYMOB B
UHTEP(PEPEHIIMOHHON KapTHUHE OT
JIBYX CHH(A3HBIX KOTE€PEHTHBIX

HCTOYHHUKOB

5.3.9

Hudpakuus CBETA.
JudpakaronHas pemeTKa.
VYcnoBue HaOmOAEHUS TJIaBHBIX
MaKCMMYMOB npu naJeHUuu
MOHOXPOMAaTHYECKOr0 CBETa Ha

TU(PAKIMOHHYIO PEMIETKY

5.3.10

[Tonapu3zanus cBera

5.3.11

TexHuueckne yCTpOMCTBA: OYKH,
ayma, ¢doToanmapar,
MIPOEKIMOHHBIN arrapar,
MHKPOCKOII, TEJIECKOII, BOJIOKOHHAS
ONTHKA, AUPPAKIUOHHAS PEIIETKA,

TOJISIPOUT

5.3.12

[Ipaktrueckue paboTel. M3mepenue
roKazareJst MPEITOMIICHHUS.
HUccaenosanue CBOMCTB

1300paKeHU B JIMH3AX.
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HabOmronenue nucnepcuu cBeta

OJIEMEHTbBI CIIELIUAJIBHOM TEOPUNU
OTHOCHUTEJIbBHOCTHU
['panuis! PUMEHUMOCTH
KJIACCUYECKOU MEXaHHUKHU.
IlocTynarsl TEOpUHU
6.1 OTHOCUTEIHLHOCTH:

HHBAPpWUAHTHOCTb MOJAYJIsI CKOPOCTH
CBCTa B BaKyyMC, IIPUHIIUII

OTHOCHUTEIBHOCTH DUHIITEIHA

° OTHOCUTENBHOCTh
6.2 OJIHOBPEMEHHOCTH. 3ameieHue
BPEMEHH U COKPALLECHHUE JITTUHBI
OHepruss ¥ HMMIYJbC CBOOOJIHOMN
o3 YaCTHIIbI
CBsi3pb  Maccel C DJHEprued u
UMITYJIbCOM CBOOOJHOM YacCTHIIBI.
o4 DHeprus MTOKOS CBOOOTHOM
YaCTHIIbI
7 KBAHTOBAS ®U3UKA
SJIEMEHTBI KBAHTOBOM OITTUKU
®otonbl. Popmyna IlnaHka cBsA3u
7.1.1 sHepruu (OTOHA C €r0 YacCTOTOM.
7.1 OHeprus 1 UMIyJbC HoToHa

OTtkpsblITHE 51 HCCIIEIOBAHUE
7.1.2 dboTtorpdexra. OnbIThI AlT.

CroneroBa. 3akonsl potoaddexra
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7.1.3

YpaBHeHue OUHIITENHA TS

dboroaddexra. «KpacHas rpaHuiiay

dboTtorpdekra

7.1.4

Hasmeaune cBera. Ombeiter  11.H.

JlebeneBa

7.1.5

XUMHUYECKOE TEUCTBUE CBETA

7.1.6

TexHnueckue YCTPOMCTBA:
($hOTORIIEMEHT, ($hOTOMaTUHK,

COJIHEUHas OaTapesi, CBEeTOUO

1.2

CTPOEHUE ATOMA

7.2.1

Mogaear atroma TomcoHa. OTBITBI
Pesepdopna 1o  wuccienoBaHUIO
cTpoeHusa aroma. [lnanerapHas

MOACIIb aTOMa

7.2.2

ITocrynmatel bopa. W3nydyeHue wu
MOTJIOLIEHNE (boTOHOB pu
[Iepexo/ie aTomMa C OJHOI'O YPOBHS
DHEPruM  Ha  Apyrou.  Buael
CIIEKTPOB. Cnextp YPOBHEN

SHEpPruu aTomMa BoJIopoaa

7.2.3

BonHoBBIE  CBOWCTBa  4YacTwil.
Bonnbl ne bpoitns.
KopnyckynsipHO-BOTHOBOM

nyanu3Mm. Jludpakuus 3IeKTpOHOB

Ha KpHUCTajulax
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CrontaHHoe u BBIHYXKACHHOC

U3JyYEHHUE. YcerponcTBo U
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NpUHIUI paOOTHI Ja3zepa

TexHnueckue YCTPOMCTBA:

CHEKTPaJIbHBIN aHaIn3
7.2.5

(cekTpocKoI), Ja3ep, KBAHTOBBI

KOMITBIOTED

[IpakTnueckue paboTHI.
7.2.6

HabGnronenue imHelyaToro cekTpa
ATOMHOE sJ1PO

MeTtonbt HaOIIOICHUS u
7.3.1 perucrpanuu AJIIEMEHTaPHBIX

JaCTHI]

OTkphITHE PaIOaKTUBHOCTH.

OnbIThI Pesepdopna o

OIIPEEIICHUIO cocTaBa

PaINOAKTUBHOTO U3TyUCHUSI.
7.3.2

CpoiictBa anba-, Oera-, ramma-

W3JTy4YCHUS. Bnusiue

7.3

pPaJMOAaKTUBHOCTH  HA  JKHUBBIC

OpTraHU3MBbI

OTKpbITHE NPOTOHA U HEUTPOHA.

Hyknonnas MOJEJIb saapa
7.3.3 ['eitzenOepra — HBanenko. 3apsn

anapa. MaccoBoe u4uciaO  sapa.

N3otomnsl

Anbda-pacnag. ODJIEKTPOHHBIM U
7.3.4 MO3UTPOHHBIN OeTa-pacma.

I'amma-n3nyuyenne. 3aKkoH
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PaZMOaKTUBHOTO pacmaja

DHeprusi CBSI3U HYKJIOHOB B SJIpE.
7.3.5 Snepusie cunbl. JledexkT Macchl

anpa

Snepuble peakuuu. Jlenenue wu
7.3.6

CUHTE3 SI7EP

Snepneiil peakrop. TepmosnepHsii

cunte3. [Ipobrembl U epCeKTUBbI
7.3.7 AJIepHOM HSHEPreTUKH.

DKOJIOTUYECKUE ACTEKThl SACPHOM

SHEPIreTUKH

DneMeHTapHbIe YaCTHIIBIL.

OTtkpsblITHE IIO3UTPOHA.
7.3.8

@yH1aMEHTAIIbHBIE

B3aMMO/ICHCTBUS

TexHnueckune YCTPOMCTBA:
7.3.9 JIO3UMETp, Kamepa  BuibcoHna,

SJIEPHBINA pEeaKkTop, aToMHass bomba

[IpakTuueckue paboTHI.
7.3.10 HccnenoBanne TpekoB yactuil (110

rOTOBBIM (hoTOrpadusiM)
OJIEMEHTBI ACTPO®U3UKN

Bug 3Bé3gnoro ueba. CosBe3nus,
8.1 ApKHA€  3BE3NBI, IUIAHETHI, MX

BUJINMOE JIBUKEHUE
89 Conneunas cucrema. I[lnaHeTs
- 36MHOU Tpymbl. [I1aHeTsI-ruranTel

121




U UX CIYTHUKH, KapJIUKOBBIC
mwraneTel. Masieie Teta CoJTHEeYHOMH

CHCTCMBI

8.3

Comnnre, porocdepa u armochepa.

ConHeyHast aKTUBHOCTD

8.4

HcTtounuk sHeprum ColiHLa U 3BE3]T

8.5

3BE3 DI, ux OCHOBHBIE
XapaKTEPUCTUKHU: Mmacca,
CBETUMOCTb, PaJINYyC, TEMIEpPATypa,
150.4 B3aMMOCBSI3b. Hwnarpamma
«CTICKTPaJIbHBIN KJ1acc —
CBETUMOCTB».  3BE3Abl  TJIABHOHU
MOCJICIOBAaTEILHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTb» JJIS 3BE3T

TJ1aBHOMU IIOCIACA0BATCIbHOCTH

8.6

Buyrpennee ~ cTpoeHume  3BE3N.
CoBpeMeHHbIC MPEJICTABICHUS O
MPOUCXOXKICHUM U DBOJIIOIUHU
Comama w 3BE34. Otanbl KA3HUA

3BE3]I

8.7

Muieunsiii [lyTe — Hama ['anakTuka.
CnupanbHas cTpykTypa [ anaktuku,
pacnpenaeneHue 3BE31, raza u nbUIN.
[Tonoxxenune u nBuxeHue CoJiHIIA B
["amakTuke. ITnockas 51
chepruueckas MTOJICUCTEMBI

["amakTuku

8.8

Tumne! ramaktuk. PaguoragiakTuku u
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KBa3apbl. UEpHBIE IBIPBI B sapax

rajakTHK
Bcenennas. Pacumpenne
Bcenennoii. 3aKkoH Xabbma.

Pa3beranue ramaktuk. Bospact wu

8.9 paauyc Bcenennoi, Teopus
bosbmoro B3pbIBA. Moaenb
«ropsiueu Bcenennoiy.
PenukroBoe nzinyueHue
Macmrabnas CTPYKTypa
Bcenennon. MeraranakTtuka.

8.10
Hepeménnnlie poOIeMbl
aCTPOHOMUU
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA
1. ®usuka. 10 kmacc. B 2 4. U.1: yuel. ana obmeoOpa3oBar. ydpexIeHUn
(6azoBsiit ypoBuu) / JI.O. I'ennenmreitn, F0.M.Jluk — 4-e usa.,crep. — M.:
Mmuemosuna, 2022. — 416 c.: ui. 56 2.
2. ®usuka. 10 xmace. B 2 u. Y.2: y4eb. mig oOmieoOpa3oBar. yupexIeHUI
(6azoBbiit ypoBuu) / JI.O. I'enaenmreiin, HO.U.[Quk — 4-e usn.,crep. — M.:
Muemosuna, 2022. — 416 c.: wi. 3. A.IL 3. PeimkeBuu «COOpHMK 3aiad.
®wuzuka 10-11».-M.: Ipoda, 2022
. 4. JLA. Kupuk «CaMocTOsITENbHBIE U KOHTPOJbHBIE Pa0OTHI MO (PHU3HUKE.
PasnoypoBHeBble nunaktnyeckue marepuansl 10-11 kmaccel. DiekTpudecTBo
1 Margetusmy».- «Mmekca»,2022.
5. JLA. Kuwpuk «@Pusuka 11.Pa3HOypOBHEBBIE CaMOCTOSATENBHBIE W
KOHTPOJBHBIE paboTh» - M.: «Mnekca»,2022
MATEPHUAJIBI JUISA YUUTEJIA
[.B.®. IIunoB «®usuka 10-11 xmaccel. [loypounoe mmanupoBanue» -M.:
IIposemienue,2022.
2.H.W. TlaBnenko «TectoBwie 3aganus no ¢usuke 11 kmace».-M.: «llIkonbpHas
npeccay, 2022,
3. CoOopuuk 3amau mno ¢usuke 10-11 xmn./coct. I''H. Crenanoma.- M.:
[Ipocsemenue, 2023.
4. E.A. Mapon «OmopHble KOHCHEKTHI U aAu(depeHIIMPOBAHHBIC 33/a4d 10
¢uzukel 1km»-M.:
[Tpocemienne, 2022.
5. EI'D. 2004-2005. ®u3uka: KOHTPOJIbHbIE U3MEPUTEIbHBIE MaTEpUabl - M.:
IIpocsemenue, 2022-2023.
6. EI'2-2009. ®uzuka: Cnaem 6e3 mpobiem / B.C. babaes — M.:Dxcmo, 2022.
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7.®OpoHTaNbHBIEe Ja0opaTopHbie paboThl Mo (¢u3uke B 7-11 Kimaccax
00111e00pa30BaTeIbHBIX

yupexnenusix: Ku. ans yuurens / B.A. Bypos, F0.1. [luk, b.C. 3BopbikuH 1
ap.; mox pea. B.A. bypoga, I'.I'. Hukudoposa. — M.: IIpocsemienue: YueoO.
mT., 2022.

8.@wusuka. 10 kiacc: nuaaktuueckue marepuainsl /A.E. Mapon, e. A. MapoH. —
4-¢ u3n., crepeotun. — M.: Jlpoda, 2022.

9.®Pwuzuka. 11 knacc: quaakrudeckue matepuansl /A.E. Mapown, e. A. Mapon. —
4-e u3n., crepeorurt.— M.: JIpoda, 2022.

10.BonkoB B. A. Tloypounsie pazpadotku no ¢usuke: 10 kinacc. — M.: BAKO,
2022.

11.BonkoB B. A. IToypounsle pa3zpadbotku no ¢pusuke: 11 kmacc. — M.: BAKO,
2022.

12 . Msxumes I'.51., CunskoB A.3. ®us3nka: Konebanus u Bonssl. 11 ki.: Yueo.
JUTsl yTIIyOJIeHHOTO u3yueHus pusuku. — 3-e uzn. — M.: [Ipoda, 2022,
13.Msxume 1'.5., CunaxoB A.3. ®uszuka: MonekynspHas ¢Qusuka.
Tepmomunamuka. 10 kn.: Yuel. g yriayOJeHHOTO WM3ydeHUST QU3UKH. — 3-€
usa. — M.: Jlpoda, 2022

14 MsxumieB I'.4., CunsikoB A.3. ®@usuka: Ontuka. KBantoBas ¢usuka. 11
KJ1.: Yueb. ans

yray6nenHoro uzydenus ¢pusuku. — M.: [Ipocda, 2022. — 464 c.

15 MakumeB I'.A., CunaaxkoB A.3., CaobonkoB b.A. ®wusuka:
OnexrpoauHamuka. 10-11 xi.: Yueb.n1s yriyojieHHOro u3yueHus: Gu3nku. —
3-e u3a. — M.: Jlpoda, 2022. — 480 c.

16.Yrayonennoe uzyuenue gusuku B 10-11 knaccax: Ku. [Jns yuurens / O.0.
Kabapaun, C.H.

Kab6apnuna, B.A. OpnoBa. — M.: IIpoceemienue, 2022. — 127 ¢.57

17CaypoB 1O. A. ®uzuka B 11 kimacce: Moaenu ypokoB: Kuura mis yuynrens.

— M.: IlpocBemenue, 2022. - 271 c.: un.
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HNHTEPHET

www.booksgid.com- Boo” Gid. DnekTpoHHas ouOIroTeKa.
www.school.edu.ru/default.asp- Poccuiickuii oOpazoBaTenbHBI TOPTAI.
JloCTyIHOCTB, Ka4ecTBO, 3()(PEKTUBHOCTS.
http://www.alleng.ru/edu/phys.htm- OO6pazoBarebHbIC pecypchl
HNuTepuera - Ousuka.
http://school-collection.edu.ru/catalog/pupil/?subject=30- Enunas
KOJUICKIHS U POBBIX

00pa3oBaTebHBIX PECYPCOB.

http://fiz.1september.ru/- YueObHo-MeToanueckas razera «Dusukay.
dic.academic.ru- Axagemuk. C10Bapu B SHITUKIIOIICTUH.
http://nuclphys.sinp.msu.ru/- SInepnas ¢pusnka B UHTEPHETE.
http://college.ru/fizika/- TTonroroBka k EI'D

http://kvant.mccme.ru/- Hayuno-momynsipHbiii (QHU3MKO-MaTeMaTHUECKUH

KypHas «KBaHT».
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