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HOACHUTEJBHASA 3AIIMCKA

[IporpaMma no ¢usuke 0a30BOro ypoBHS Ha YpPOBHE CpPEAHETO OOILEro
oOpa3oBaHMsI pa3pabOoTaHa Ha OCHOBE MOJOXEHUH M TpeOOBaHUM K pe3yjbpTaTam
OCBOEHHMSI OCHOBHOH 00pa3oBaTeNbHOU IMporpammel, npeactaBieHHbIx B OI'OC
COO, a Ttakxke c yu€toM ¢eaepaibHOH pabouell mporpamMmbl BOCHUTAHUS U
KOHIIENIIMK TpenoAaBaHus ydyeOHoro mnpenmera «®Pusnka» B 00pa30BaTEIbHBIX
OpraHU3aAUAX Poccuiickoi denepanud, peanu3yrommx OCHOBHEIE
oOpa3oBaTeIbHbIE IPOTPAMMBI.

Copepxanne mporpaMmbl 1O (PU3MKE HAMpPaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTuHbl Mupa oOydatronmuxcss 10-11 kmaccoB mnpu
oOyueHuu ux ¢u3nke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JESTEIIbHOCTHOIO
nonxona. Ilporpamma no ¢usuke coorBercTByeT TpeboBanusiMm OGI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalPeAMETHBIM pe3yibTaTam
oOy4eHMs, a TaKXe€ YUYHUTBIBAET HEOOXOAMMOCTb pPEAU3aLUU MEKIPEAMETHBIX
CBA3€H (U3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMH MpeaMeramMu. B Hel
OTIPE/IEISAIOTCA OCHOBHBIE LIEIM U3Y4YEHHs] (PU3UKU HA YPOBHE CPEIHEro OOUIEero
oOpa3oBaHUsl, MJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTarpeAMETHbIE, TpeAMETHBIE (Ha 0a30BOM YPOBHE).

[IporpamMma 1o (pu3HKe BKITIOYAET:

e IUIAHUPYEMBbIE PE3YJbTAThl OCBOCHUS Kypca (PU3HKU Ha 0a30BOM YPOBHE, B

TOM YHCJI€ TPEAMETHBIE PE3YJIbTATHI MO roJIaM 00yUYEHUS;

e cozepkaHue yuyebHoro npeamera «dusukay 1o rogaM o0yyeHHUs.

du3zrka Kak Hayka o HauOolsiee OOLIMX 3aKOHAX MPHUPOAbI, BBICTyINas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUI 00 okpyskaromiem mupe. [IIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3yIOIUid
JUIS €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB, OCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB U SBIICHHH, HM3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbu3ndeckorr reorpadueld W acTpoHomHeir. Mcmonp3oBaHME HW aKTHMBHOE
npuMeHeHue  (U3MYECKUX 3HAHUW  ONpeNeNsieT XapakTep W pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOCHHUS
KOCMOCA, IMOJYYEHUs HOBBIX MAaTe€pUaloB C 3aJlaHHBIMH CBOMCTBAMU M APYTHX.
N3ydyenne ¢Gu3MK BHOCUT OCHOBHOW BKJIaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTHUHBI MUpa OOydaroluxcs, B (GOpPMHUPOBAHHE YMEHUN NPUMEHSThH
HAy4YHbIA METO]I MO3HAHUS MPHU BHINOJHEHUN UMHU YY€OHBIX HUCCIICOBAaHUM.

B ocHOBy kypca Qusuku Ui YpOBHsSI CpelHero oOiero oOpa3oBaHUs
MOJIOKEH pAX UACH, KOTOpPbIE MOXHO paccMaTpHBaTh Kak IPUHLHUIIBI €ro
ITOCTPOEHHSI.



Hoes yenocmnocmu. B CcOOTBETCTBUM C HEW KypC SIBISIETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuall U3 BCEX pa3/eioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIIACCUYECKOU, TaK M COBPEMEHHON (DU3UKH.

Hoesn ecenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (U3HKU
o0beMHEH BOKpYr ¢u3nyeckux Teopuil. BenmymumM B Kypce sBIsieTCs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzauus HOpeANojaraeT HCIOIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (U3MUYECKON HAayKd, OCMBICIICHHE CBSI3M Pa3BUTHUS
¢u3uku ¢ pa3BuTHEM OOIECTBa, a TaKXKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U 3KOJIOTHYECKUMU TTpoOIeMamu.

Hoesa  npuxnaonou  uanpaenennocmu. Kypc ¢dusuku mpeamnosaraer
3HaKOMCTBO C IIUPOKUM KPYTOM TEXHHUYECKHX U TEXHOJOTHYECKHUX MPUIOKCHHUN
M3YYEHHBIX TEOPHUI U 3aKOHOB.

Hoes »skonocuzayuu peamusyeTcss TOCPEACTBOM BBEJCHUS DJIEMEHTOB
COJIEp)KaHUs, MOCBSIIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJIOTH, a Takke OOCYKICHUS
Mpo0JIeEM PALIMOHATIBHOTO MPUPOIOIOIB30BAHUS U HKOJIOTMYECKON 0€30MMacHOCTH.

CrepHEBbIMU 3J€MEHTaMU Kypca (PU3MKH Ha YpOBHE CpPEIHEro OOIIEro
oOpa3oBaHMsl SABIAIOTCS (pusmueckue teopun (popmMupoBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UUECKON TEOPUHU, POIU (PYH/IAMEHTAIBHBIX 3aKOHOB U
NPUHIIMIIOB B  COBPEMEHHBIX TNPEACTABICHHUAX O TNPUPOJE, TpaHHUIax
MPUMEHUMOCTH TCOPUH, JUIA ONUCAHWUSA ©CTECTBCHHO-HAYYHBIX SIBIICHUUA U
IIPOIIECCOB).

CucTeMHO-eSTEIbHOCTHBIN TOAX0 B Kypce (PU3MKU peau3yeTcsl Mpexe
BCEro 3a CYET OpPraHu3allii SKCIEPUMEHTAILHOM AESITEIbHOCTH O00YYarolmIMXCs.
Jlns  GazoBoro ypoBHS Kypca (GU3MKHM — 3TO MCIHOJb30BAHUE CHUCTEMBI
(pOHTAIBHBIX KPAaTKOBPEMEHHBIX OSKCIIEPUMEHTOB U JabOpaTOpHBIX pador,
KOTOpBIE B mporpamme 1o (u3uke oObEeIUHEHBI B OOIIUN CIUCOK YYEHHUECKUX
MpaKkTUYECKUX paboT. BrifeneHre B yKa3aHHOM MepedyHe J1abopaTopHBIX padoT,
NPOBOAUMBIX JJIi KOHTPOJIE ¥ OLIGHKH, OCYIIECTBISIETCS YYaCTHHKAMH
00pa3oBaTEIBLHOIO TMpollecca MCXOJd U3 OCOOCHHOCTEW IUIAaHUPOBAHUS U
ocHamleHust kabunera ¢usuku. Ilpu >TOoM oOecrneunBaeTcss OBIaJACHUE
OOyJaroIMMUCS yYMEHUSIMUA TPOBOJIUTH KOCBEHHBIC W3MEPCHUS, HWCCICIOBAHHS
3aBUCUMOCTEH (M3MYECKUX BEIMYMH M TOCTAHOBKY OIBITOB MO MPOBEPKE
MPETIOKEHHBIX THUIIOTE3.

bonpmoe BHUMaHWE yAENsSETCS PEIICHUIO PACUETHBIX M Ka4eCTBEHHBIX
3amad. [Ipu 3TOM 11t pacdy€THRIX 3a7a4 MPHOPUTETOM SIBIISIOTCS 3a7a4M C SIBHO
3aJJaHHON (PU3HUECKON MOJENbIO, MO3BOJISIIOIINE TPUMEHSTh U3YYCHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOrO pasleia Kypca, TaKk U MHTETPUpPYS 3HAHHUS U3
pa3HbIX pa3zenoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 3aJlaHUs Ha
OOBSICHEHHE TPOTEKaHUsI (PU3NYECKUX SBJICHUM U TPOILIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJENH A CUTyallMd MpPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k MaTepHalbHO-
TEXHUYECKOMY OO€CleueHHI0 y4yeOHOro Tpolecca 0a30BbI ypOBEHb Kypca
($u3MKH HAa YpOBHE CpeHEro o0Iero o0pa3oBaHmsl TOJDKEH U3y4aThCsl B YCIOBHIX
peIMeTHOr0 KaOuHeTa (M3MKH WM B YCJIOBUAX HMHTETPUPOBAHHOTO KaOWHeTa
IPEIMETOB €CTECTBEHHO-HAyYHOro Iukia. B kaOunere (u3umku AOMKHO OBITh
HeoOXoIuMoe JlabopaTopHOe O0O0OpYy/IOBaHME [Jisi BBIMOJIHEHUS YKa3aHHBIX B
nporpamMme 1o (PU3MUKEe YUYEHUUYECKUX MPAKTUYECKUX padOoT U JIEMOHCTPAIIMOHHOE
o0opyI0BaHUE.

JleMoHCTpalluoHHOE  00OpyJ0BaHHEe (HOPMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIbHOM JOCTaTOYHOCTH U OOECHEeYMBAeT IMOCTAHOBKY
NEPEUMCICHHBIX B TMporpaMMe Mo (U3UKE KIIOYEBBIX JIEMOHCTpAIMil Jyis
WCCIICIOBAHMSI  W3YyYaeMbIX SIBICHHA H  TPOIECCOB, OMIHUPUYECKHX U
(byHIaMEHTAIBHBIX 3aKOHOB, X TEXHUYCCKUX MPUMCHCHHM.

JlabopatopHoe 00OpyJIOBaHME [JIsi YUYCHHUECKHUX TMPAKTUUYECKUX padoT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 00ECIIEUMBAETCS B pacyéTe
OJIHOTO KOMIUJIEKTa Ha JBYX OOydYarommMxcs. TeMaTHYeCKHe KOMIUICKTHI
1abopaTopHOTO 00OPYAOBAHUSA JOJDKHBI OBITH TOCTPOCHBI Ha KOMIUIEKCHOM
WCITOJIb30BAaHNN aHAJIOTOBBIX M IU(POBBIX MPUOOPOB, & TaKKE KOMITBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BUJIE ITM(POBBIX JTabOpaTOpuil.

OCHOBHBIMU LIETIAMU U3Y4YeHUs (PU3UKU B 00LIEM 00Opa30BaHUU SBIISIOTCS:

e (QopMupoBanue HHTEpeca M CTPEMJICHHS OOYydYalOIMUXCAd K HAyYHOMY
M3YYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTCIUICKTyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEH;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS U (opMUpOBaHHE
MCCJIEI0OBATEHCKOTO OTHONICHHSI K OKPYKAIOIIUM SIBICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PECHHUS KaK pe3yibTaTa HW3YYCHUS
OCHOB CTPOCHHsI MaTepuu U (pyHTaMEHTaIBHBIX 3aKOHOB (PU3HUKH;

e (dopmupoBaHHE YMEHHU OOBICHITH SBICHUS C HCIIOJb30BAHUEM
bu3rUecKrX 3HAHUIM ¥ HAYYHBIX JOKA3aTeIbCTB;

e (opMupoBaHue TpeNCTaBICHUNA O PO (PUBUKHU NI PA3BUTHS JAPYTHUX
€CTECTBECHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTrkeHne ATHX IeNeid oOecreynBaeTCsl pEelIeHHeM CIEeIYIONNX 3a71ad B

npoiiecce u3ydeHus Kypca (GU3UKU Ha YPOBHE CpeTHEro O0IIero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMbl  3HaHUK 00  oOmux  usnyeckux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJIIOYAst MEXaHHUKY,
MOJICKYJISIPHYIO  (DUM3HKY, OJJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AJIEMEHTHI acTPO(PU3HUKY;

e (opMmupoBaHHE YMEHMH TPUMEHATH TEOPETUYECKUE 3HAHMUS JIs
OOBsICHEHUsI (PU3MYECKUX SBJICHUM B MNPUPOJAE U s TNPUHATUSA
PAKTUYECKUX PEUIEHUH B MOBCEAHEBHOM KU3HH;

e OCBOEHHE CHOCOOOB pEIIECHUS Pa3IUYHbIX 33Ja4 C SBHO 3a/JlaHHOM
¢usznyeckoil MoIenblo, 3a1ad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3aHue (pU3NYECKON MOJIEIH, aleKBaTHON YCIOBHSM 331a4U;

e IMOHMMAaHHME (U3NYECKUX OCHOB M MPHUHIMIIOB JECUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLIECCOB, UX BIMSIHUS Ha OKPYKAIOILYIO
cpeny;

e OBJIQJICHUE METOJAMHU CAaMOCTOSTEIBHOIO IUIAHUPOBAHUS W IMPOBEACHUS
(u3nyecKuX SKCIEPUMEHTOB, aHAIU3a M WHTEpIpeTanuu HHGOpMaluy,
OINpEeNENIEHUS JOCTOBEPHOCTH ITOIYYEHHOTO PE3YJIbTaTa;

e CO3/IaHHE YCJIOBHI IJIsl Pa3BUTHS YMEHHI MPOEKTHO-UCCIEA0BATENbCKOM,
TBOPYECKOU IESTENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIiI ypOBEHb) Ha YpPOBHE CPEIHEr0 OOIIEro
oOpazoBanus otBoautTcsa 136 gacoB: B 10 kiacce — 68 yacoB (2 yaca B HE/CINIO), B
11 knmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipepsaraempiii B mporpaMMe 1o (U3MKE MepeyeHb Ja0OpaATOPHBIX M
MPaKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JElaeT BbIOOP
OpOBEACHUS JIaDOpaTOPHBIX PabOT U OMNBITOB C YYETOM HHIUBUAYATbHBIX
0COOEHHOCTEH 00yUarOIMXCA.



COILEPKXAHUE OBYYEHUA
10 KITACC

Pa3znen 1. @®u3nka u MeTOABI HAYYHOI'O IIO3HAHUS

®usuka — Hayka O npuponae. Hayuynbie mMeTOoAbl NMO3HAHUSA OKPYKAOLIETO
mupa. Ponp dSkcnepuMeHTa W TEOPUM B NPOLECCE IO3HAHUA IPUPOJBL.
DKCIIEpUMEHT B (PU3HUKE.

MonennpoBanue (U3NYECKUX SIBIEHMM M mporieccoB. HayuHble THMIIOTE3BI.
®du3nyecKkue 3aKOHbI U TEOPUH. |'paHUIIBI IPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Pons u mMecto Qu3NKM B (OPMHUPOBAHMU COBPEMEHHON HAYyYHON KApPTHUHBI
MHpPA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AnHanoroBsle M UU(POBBIE HM3MEPHUTEIbHBIE TPHUOOPHI, KOMIBIOTEPHBIE
JTATYHKU.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuka

Mexannueckoe nBUkeHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOrO JBUKECHUS.
Cucrema otcuéra. Tpaektopusi.

[lepemenienue, CKOpPOCTh (CpeaHSs CKOPOCTh, MTHOBEHHAass CKOpPOCTb) M
YCKOpEHHE MAaTepUaIbHOW TOYKH, UX MPOCKIMH Ha OCH CUCTEMBbl KOOPJMHAT.
CioxxeHue nepemMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABMXkeHue. ['paduku
3aBUCHUMOCTH KOOPJHMHAT, CKOPOCTH, YCKOPEHHWsS, IyTH U [EepEeMEIICHUs
MaTepUalIbHON TOYKH OT BPEMEHH.

CBobOoaHOe nageHue. Y CKOpeHne CBOOOHOTO TaACHUS.

KpuBonmuuenHoe  nBukeHue. [IBUKEHHE  MaTepUAIBHOM  TOYKH IO
OKPYHOCTH C ITOCTOSTHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepnoa u yactora obpatieHust. [{[eHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckre yCTPOMCTBA M MPAKTUYECKOEC NPUMEHEHHE: CIHIAOMETP,
JBH)KEHUE CHAPSOB, LIEMTHBIE U PEMEHHBIE TIepeaadHn.

Jlemoncmpayuu

Mogenb cucTeMBbI OTCYETA, WILTIOCTPAIUS KUHEMATUYECKUX XapaKTePUCTUK
JIBUKEHUSI.

[IpeoOpazoBanue ABMKEHUHN C UCTIOJIH30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaOnronenue nBMKeHHUS Tenla, OPOIIEHHOTO MOJ YIjoM K TOPU3OHTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

Hanpasnenue ckopocTH py ABUKEHHUU 110 OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

N3yuyeHne HEpaBHOMEPHOTO JABHKEHHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccrnenoBanne COOTHOLIECHUS MEXAY MYTSIMHU, NPONUACHHBIMU TEJIOM 3a
NOCJIENOBATENbHBIE PABHBIE IPOMEXKYTKM BPEMEHH IIPU PABHOYCKOPEHHOM
JBUKEHUH C HAYAJIbHOW CKOPOCTBIO, PABHOW HYIIIO.

N3yuenune nBMKEHUS MIAPUKA B BA3KOM )KUIKOCTH.

N3yuenue nBrxeHus Teia, OpoeHHOro rOpu30HTaIBHO.

Tema 2. /lunamuxa

[Ipunmmun  otHocuTensHOCcTH  [aymies.  IlepBeii  3akoH  HproToHa.
NuepuuanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [lpunnun cynepnosunuu cui. Bropoiut 3akoH HeroToHa
IUI. MaTepUaIbHON TOUkU. Tpernil 3akoH HproTOHA 1151 MaTepuaibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tsokectr. llepas kocmumueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, CKoybxeHus1, kaueHus ). Cuna tperusi. Cyxoe
Tpenue. Cuiia TpEeHUs CKOJIBXKEHUS U cujia TpeHus: nokos. KoadduumeHt tpenus.
Cuna conpoTUBIICHUS NPU ABUKEHUU TEJIA B )KUJKOCTHU WJIU Tase.

[ToctynarenbHOE U BpamaTeaIbHOE IBUKEHNUE a0COTIOTHO TBEPAOTO TeEa.

MOMEHT CHJIBI OTHOCHUTEJIBHO OCH BpaumieHus. llnewo cunbl. YcnoBug
paBHOBECUS TBEPAOTO TEJIA.

TexHuueckne yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: MOALIMITHUKY,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPLINH.

CpaBHeHure Macc B3aUMOAECHCTBYIOIIMNX TEN.

Bropoii 3akon HerotoHna.

N3mepenue cui.

CnoxxeHue Cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Ae(opmarium.

HesecomocTs. Bec Tena npu yCKOPEHHOM MTOIbEME U MMAJCHUU.

CpaBHeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUA.

YcnoBust paBHOBECHUs TBEPIOTO TeJia. Bubl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenue nBmxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH.



UccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIMX B MPYXKHUHE U
PE3MHOBOM 00pasiie, OT UX JAehOopMaIIHH.

UccnegoBanne yciaoBHil paBHOBECHS TBEPAOrO TEJIA, HWMEIOLIETO OCh
BpaLCHUSI.

Tema 3. 3aKoHbl cOXpanenus 6 MexaHuke

NMinynbc MarepuaabHOM TOUYKHM (Te€da), CUCTEMbl MaTEpPHAIbHBIX TOYEK.
NMnynbe cUIbBl U1 U3MEHEHUE HUMITYJIbCa Tela. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Pa6Gora cuiisl. MOIIIHOCTH CHJIBL.

Kunernyeckass sHeprusi MarepHaJbHOM TOUYKH. Teopema 00 H3MEHEHHUU
KUHETUYECKOU IHEPTUHU.

[ToreHumanbHas JHEPIusl. [ToreHunanbHas SHEprus YIIPYTO
neopMUpoBaHHOM  mNpykuHbl. [loTeHuWanpHas  SHeprus Tena  BONM3HU
OBEPXHOCTH 3€MJIN.

[loTenmumanbHple U HEMOTEHUMANbHbIE  Cuibl.  CBs3b  pabOTHI
HEMIOTCHIMAIBHBIX CHJI C MU3MEHEHUEM MEXAaHMYECKOM JHEPTUM CHCTEMBI TEIL
3aKOH COXpaHEHUS MEXaHUYECKON DHEPTHH.

Yrpyrue u HeyIpyrue CTOIKHOBEHHS.

TexHu4yeckre yCTpOMCTBA M NMPAKTUYECKOE IPUMEHEHHUE: BOJOMET, KOIED,
NPYXUHHBIN TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCa.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHUMATBHON SHEPTUH B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenne abCoOMOTHO HEYNPYTroro yaapa ¢ MOMOIIbIO JIBYX OJMHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnegoBanue cBsi3u pabOTHI CUJIbI C U3BMEHEHHEM MEXaHUYECKON AHEepruu
TeJIa Ha IIPUMEPE PACTSIKEHHS PE3UHOBOIO JKI'yTa.

Paznen 3. MoJiekyasipHasi pu3uKa M TEPMOAHUHAMHUKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU MeopulU
OcCHOBHBIEC TIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUHU U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddys3us. Xapakrep ABUKEHUS WU
B3aUMOJICMCTBUSL YacCTULl BellecTBA. Monenn CTpOEHUs Tra3oB, XUIAKOCTEH U
TBEPJIBIX TEJ U OOBSICHEHWE CBOMCTB BEIIECTBa HA OCHOBE ATHX Mojelieid. Macca u
pa3Mepbl MoJiekyil. KonnuectBo BemecTBa. [locTtosiHHas ABoraapo.

TermtoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana temmneparyp
Lenbcus.



Mopenp  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETHUYECKOW TEOpHHM HACAIbHOTO raza. AOCONIOTHash TeMIliepaTypa Kak Mepa
CpeIHEW KWHETUYECKOW SHEPruM TEIUIOBOTO JABMKEHWs vactul rasza. lllkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue MenaeneeBa—Knanenpona.
3akoH JlanbToHa. M30mponecchl B UACAIBHOM Ia3e ¢ MOCTOSHHBIM KOJUYECTBOM
BemecTBa. ['paduueckoe mpelcraBlieHHe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOHMCTBa M MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP,
OGapomertp.

Jlemoncmpayuu

OnbITHI, JOKA3bIBAIOIIME JUCKPETHOE CTPOCHHME BellecTBa, GoTorpadpuu
MOJIEKYJI OPTaHUYECKUX COEIMHEHUN.

OnpbiTel 0 AUGPHY3UN KUAKOCTEHN U Ta30B.

Mojiens OpOyHOBCKOTO JIBUKEHHUSL.

Mogens onbita lTepHa.

OnbITHI, JTIOKa3bIBAIOIITUE CYLIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3anMO/ICHCTBHA.

Mogens, WIUTIOCTpUpPYIOIIas MpUpoay AaBICHHUS I'a3a Ha CTEHKU COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSIHMS MJACAIIBHOIO Tasa,
U30IIPOLIECCHI.

Vuenuueckuii sxcnepumenm, rabopamopHvle pabomol

Ornpenenenue Macchl BO3[lyXa B KJIACCHOM KOMHAT€ Ha OCHOBE M3MEPEHUN
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXKIY MapaMeTpaMu COCTOSIHUS Pa3peKeHHOTO
rasa.

Tema 2. Ocrosbl mepmoouHamuxu

TepmoanHaMuueckass cucteMa. BHYTpEHHssSI SHEpPrusi TEPMOAUHAMUYECKOU
CUCTEMBI U ciocoObl €€ n3meHeHusl. KonnuecTBo TemnoTsl v padbora. BHyTpeHHss
DHEpPrusi  OAHOATOMHOTO  HJEaJbHOrO0  rasa. Buasl  Temionepenayu:
TEIJIONPOBOAHOCTh, KOHBEKLIUS, U3TyUyeHUE. Y IeTbHasl TeMIOEMKOCTh BEUIECTBA.
KonnuecTBo TEMIOTH NpH TEIIONEpEIaye.

[Tonsitue 006 ammabatHoM miporecce. [lepBwili 3aKOH TEPMOJIUHAMUKH.
[IpumeHeHne mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaM. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Btopoit 3akoH TepmoaumHaMuku. HeoOpaTMMOCTh TPOIECCOB B MPHUPOJE.

TertoBple  MammHbl.  [IpyHOMOBI  JEUCTBUS  TEIUIOBBIX — MAalIWH.
[IpeoOpa3zoBanusi SHEPrHUM B TEIUIOBBIX MamnHax. Kod(pQUIMEeHT moJie3HOTo
nevictBusi TerioBod MamuHbl. [lukn KapHo u ero koad@uimeHt mosie3HOro
JEUCTBUA. DKOJIOTHYECKUE MPOOJIEMbI TETIOAHEPTETUKH.



TexHuueckue yCTpOMCTBA M MPAKTUUYECKOE MPUMEHEHUE: JBUTATENb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW HSHEPruM Teja MPU COBEPIICHUH PaOOTHI: BBUIET
npoOku u3 OyTBUIKM TOJ JIEWCTBHEM C)XaTOro BO3[yXa, HarpeBaHue >¢dupa B
JATYHHOU TpyOKe MyTEM TpeHUs (BUACOIEMOHCTpPALIHS).

N3MeHeHne BHYTpeHHEN S3HEPTUH (TEMIEPATYPhI) Tea IPH TEIUIoNepe1aye.

OnplIT 1mo anuabaTHOMY paCHIMPEHHIO BO3ayXa (OMBIT C BO3IYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSI BHYyTPEHHETO CTOPaHUsl, pEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1a60pamopHvie pabomol

N3Mmepenne yaenbHOM TEII0EMKOCTH.

Tema 3. Aepezammuvie cocmoanusn eeutecmea. Dazosvie nepexoonl

[TapooOpa3oBanue U KoHjeHcalus. Mcnapenue u kumneHue. AOCOTIOTHAS U
OTHOCHUTENIbHASL BJIAXHOCTh BO3Ayxa. HacwllleHHbI map. YaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT 1aBJICHUSI.

TBépnoe Teno. Kpucrannuyeckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctaimioB. Kuakue kpuctaiuibl. CoBpeMmeHHblE Marepuanbl. [lnaBieHune u
KpUCTaJUIU3alud. Y ieJbHas TerioTa miasneHus. Cyoaumanusi.

VYpaBHEHHUE TEIIOBOTO OaaHca.

TexHuyeckre yCTpPOMCTBA W MNPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOJIYYEHUS] COBPEMEHHBIX MAaTEpUAJIOB, B
TOM YHCJIE HAaHOMAaTEPHUaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoOJiCTBa HACBIIICHHBIX APOB.

Kunenue npu moHW>KEHHOM JaBJICHUHU.

CnocoObl U3MEPEHUS BIAXKHOCTHU.

HabGnronenue HarpeBanus 1 IiiaBJleHUs KPUCTAIUIMYECKOTO BEIIECTRA.

JleMOHCTpanusi KpUCTaIOB.

Vyenuueckuii sxcnepumenm, 1abopamopHvle pabomol

N3mepenne 0THOCUTENBHOM BIAKHOCTH BO3AyXa.

Pa3znes 4. JiieKTpOAMHAMHUKA
Tema 1. dnekmpocmamuka
OnekTpu3anus Tel. OIJEeKTpUYecKHil 3apsia. J(Ba Buaa 3IEKTPUUYECKHUX
3apsiioB. [IpOBOMHMKHK, TUANEKTPUKU W TOIMYNPOBOJHUKHU. 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3apsiia.
Bzaumopeiictue 3apsaaoB. 3akoH KynoHa. TodyeuHblil 3EKTPUUYECKUNA 3apsij.
OnekTpuueckoe rmnone. Hampsk€HHOCTh  dneKkTpudeckoro mnojisa.  [IpuHnmn



CYNEPIO3ULIHNHN SJICKTPUUECKUX MOoJiel. JIMHUM HANpssKEHHOCTH 3JIEKTPUYECKOTO
OJIAL.

Pabora cun  anektpocratmyeckoro  mons.  [lorennman.  PasHocTh
MOTCHIMANIOB. [IpOBOOHUKM H AUANEKTPUKH B DJIEKTPOCTATHYECKOM IIOJIE.
JnanekTpuyeckas NpOHUIAEMOCTb.

OnekTpoémkocTb. KonaeHncarop. DaeKTpOEMKOCTh TJIOCKOTO KOHACHCATOpa.
DHeprus 3apsHKEHHOTO KOHJIEHCATOoPA.

TexHuyeckre yCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: BJIEKTPOCKOII,
AIEKTPOMETP, DJIEKTPOCTATHUYECKasi 3alllUTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOHJICHCATOpP, KOMUPOBAJIbHBIN alIapar, CTPYUHBIN OIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MPUHLIKI IEUCTBUS JIEKTPOMETPA.

B3aumoencTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOAHUKM B SIIEKTPOCTATHYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMAIIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh  AJIEKTPOEMKOCTH IIJIOCKOTO  KOHAEHCAaTopa OT IUIOLIAIn
IJIACTUH, PACCTOSHUSA MEXIY HUMH U JUAJIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Vyenuueckuii sxcnepumenm, 1abopamopHvle pabomol

N3mepenne sneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. ITocmoannwtit Inekmpuueckuit mox. Toxu 6 paziuuHslx cpeoax

DONEKTPUYECKH TOK. YCIOBUSI CYHIECTBOBAHUSI DSJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuna Toka. IIocTOSHHBIN TOK.

Hanpsixenue. 3akon Oma 1151 ydacTka 1enu.

DJIEKTPUYECKOE COMPOTHUBJIEHUE. Y AEIBHOE COMPOTUBJICHUE BEILECTBA.
[TocnenoBarenbHOE, MAPAILIEITBHOE, CMEIAHHOE COEIMHEHNE ITPOBOJHUKOB.

Pabora oamektpuueckoro Toka. 3akoH Jxkoyms—JleHma.  MomHOCTB
3JIEKTPUYECKOTO TOKA.

DIIEKTPOJABHKYIIAsl CUJIa U BHYTPEHHEE CONMPOTUBIICHUE MCTOYHHMKA TOKA.
3akon OMa Jj1s1 TOJIHOM (3aMKHYTOM) 2yiekTpudeckoi nenu. KopoTkoe 3ambikaHue.

ONEKTpOHHAs  MPOBOJUMOCTh  TBEPABIX  METAIUIOB. 3aBUCUMOCTh
CONPOTHUBJIEHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUUECKUM TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITyYKOB.

[TonynpoBOAHUKH. CoOcTBeHHas " MpUMECHas MPOBOAUMOCTD
moTynpoBoiHUKOB. CBoiicTBa p—N-niepexonaa. [lomynmpoBoIHUKOBBIEC TPHUOOPHI.

ONEeKTpUYeCKHii TOK B  pacTBOpax M  paciiiaBaX  AJIEKTPOJUTOB.
DIIEKTPOIUTHYECKAS TUCCOLALA. DIEKTPOIIN3.



OnekTpudeckuii ToK B ra3zax. CaMOCTOSITEbHBIA U HECAMOCTOSTEIbHbBIN
pa3psan. Monuus. [Liazma.

TexHuyeckue yCTPOWCTBA M IPAKTHYECKOE NPUMEHEHHE: aMIEpMETD,
BOJIBTMETP, PEOCTAT, HMCTOYHUKUA TOKA, JJIEKTPOHArpeBaTENbHbIE MNPHOOPHI,
ANIEKTPOOCBETUTEIBHBIE TPUOOPBI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIH JUO/,
TEPMUCTOPBI ¥ POTOPEIUCTOPHI, MOTYNPOBOTHUKOBBIN TNO/, TAIbBAHUKA.

Jlemoncmpayuu

N3MepeHne cuiibl TOKa U HAPSHKEHUS.

3aBUCHUMOCTh COINPOTUBIICHUS LWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TTONIEPEYHOTO CEUYEHUS M MaTepuaa.

CmenmanHoe COeTMHEHUE IPOBOJHUKOB.

[IpsmMoe w3MepeHue dSIEKTPOABMKYIIEH CWibl. KOpoTkoe 3ambIKaHue
raJbBaHUYECKOIO 2JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTB COIIPOTUBIICHUSI METAJNIOB OT TEMIIEPATYPBI.

IIpoBOAUMOCTB IIEKTPOIIUTOB.

HckpoBoit pa3psi ¥ IpOBOAUMOCTb BO3AYXaA.

OnHOCTOPOHHSS TPOBOAUMOCTD JUOA.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3ydenne cMenanHOTrO COEAMHEHNS PE3UCTOPOB.

N3mepeHne 3JIEKTPOABUIKYIIEN CHUIIBI UCTOYHUKA TOKA M €r0 BHYTPEHHETO
COIPOTHUBIICHUS.

Habmronenue snekrponmsa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usnku 0a3oBoro ypoBHsa B 10 kiacce oCylECTBISIETCS C
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€d C KypCaMHM MAaTE€MAaTHKH,
OMoNOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHH.

Meoicnpeomemnuvle nousamusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHWE, HAay4HbIA (pakT, rumotesa, (pusmyeckas BEIMYMHA, 3aKOH,
TeopHsl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIMPOBAHNE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: penieHHe CHUCTEMbl YpaBHEHMH, JUHEHHas (QyHKUus,
napabona, runepOosia, ux rpa¢uku ¥ CBONCTBA, TPUTOHOMETpUUECKUE (DYHKITUH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIHUHA HA OCH KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanudeckoe ABUXKEHUE B XKUBOU mpupoje, nuddysus, ocMoc,
TEIUIO0OOMEH KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIadyH, TEIJIOBOE PaBHOBECHE),
AIIEKTPUYECKUE SBJIICHUS B )KUBOU MPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEW U



ra3oB, dSJIEKTPUUYECKHUE CBOMCTBA METAIIOB, AJIEKTPOJMTHYECKAsl IUCCOLMAIUS,
rajibBaHUKa.

l'eocpaghus: BIaxXxHOCTH BO3yXa, BETPBI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHE ABMKEHHUN C HCIOJIB30BAHHEM MEXaHU3MOB,
y4€T TpEeHUs B TEXHUKE, MOJIIMITHUKU, HCIOJIb30BaHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET U JPyrue), JIBUTATENIb BHYTPEHHETO
cropanusi, maposasi TypOuHa, OBITOBOM XOJOAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJIYYEHHUS] COBPEMEHHBIX MATEpHAJOB, B TOM YKCJIE HaHOMATEpHAJIOB, U
HAaHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKAsl 3allUTa, 3a3€MJICHUE 3JEKTPOIpPUOOpOB,
KCEpOKC, CTPYHHBIH PUHTED, AJIEKTPOHArpeBaTeIbHbIC npuOopHI,
AJIEKTPOOCBETUTEBHBIE MPUOOPHI, rajbBaHUKA.

11 KJIACC

Paznen 4. Di1eKTpOAMHAMHUKA

Tema 3. Maznummnoe none. Iy1eKmpoMazHUMHAA UHOYKYUA

[ToctostHHbIE ~ MarHuTBl.  B3anMoOAEHCTBME  TOCTOSAHHBIX ~ MAarHWTOB.
MaruutHoe mone. Bekrop MarHuTHOM uWHAYKOMH. [IpuHIMD cyneprno3uuun
MAarHUTHbBIX MOJed. JINHUM MarHUTHOW WMHAyKuuu. KapTuHa JIMHUN MarHuTHOMN
VHJYKIMHU [10JI1 HOCTOSIHHBIX MAarHUTOB.

MarautHOe 10J€ TPOBOJHMKA € TOKOM. KapTuHa IMHUM WHIYKUUAH
MAarHUTHOTO TIOJSl JJIMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOTO KOJBLEBOTO
MMPOBOAHMUKA, KATYIIKH ¢ TOKOM. OnbIT Jpcrena. BzanmoneicTBre NpoBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MOyJib U HaIllpaBJICHUE.

Cuna Jlopenua, €€ MOIyJb M HaAIpaBJICHUE. [[BUKEHHE 3apsIAKEHHON YaCTHUILIbI
B OJJHOPOJHOM MarHuTHOM IoJjie. PaboTa cunsl Jlopenia.

SIBieHME 3NEKTPOMArHUTHOM WHAYKIUU. [loTOK BekTOpa MarHUTHOU
WHAYKUAU. OJIEKTPOABMXKYINAS CHJIA WHIYKIUH. 3aKOH 3JIEKTPOMArHUTHOMU
unaykuuu Oapanest.

BuxpeBoe nsnekTpuueckoe Tmosie. ODNEKTPOABIKYIIAs CUia WHIYKIUU B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIIATEIBHO B OJJHOPOJHOM MarHuTHOM MOJIE.

IIpasuno Jlenua.

NuaykTUBHOCTH.  SIBIE€HME CAMOMHIYKIMU. OJIEKTPOABWKYIIAs CHJIA
CaMOUHIYKIUH.

DHeprusi MarHUTHOTO TMOJISI KATYIIKHU C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHudeckre yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TMOCTOSHHBIC
MAarHUThbl, AJIEKTPOMArHUTHI, DSJICKTPOJABUIATEIb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHL, UHIYKI[MOHHAS T1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JEKTPOHHOTO MTy4YKa MArHUTHBIM TOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TTOJISL.

B3auMoelicTBrUE IBYX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIOpeH11a HA HOHBI AJIEKTPOJIUTA.

SIBiIeHME AEKTPOMArHUTHON MHIYKIIUU.

IIpaBuio Jlenna.

3aBUCUMOCTD JJICKTPOJABHXKYIIECH CUJIbI MHAYKIIUM OT CKOPOCTH U3MEHEHHUS
MarHuTHOTO MOTOKA.

SIBiIeHME CaMOUHTYKITUH.

Yuenuuecxuii sxcnepumenm, 1abopamopHvie pabomoi

N3yuenne MarHuTHOTO MOJIS KATYIIKHA C TOKOM.

UccnenoBanne neiCTBUSA MOCTOSIHHOIO MAarHUTa HA PaMKy C TOKOM.

UccnenoBanue siBiIeHUS 3JIEKTPOMATHUTHON UHAYKIIHUH.

Pa3nen 5. Kosie6anusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomazHumubvle Konedanus

KonebGarenbnast  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJeOaHUSI.
[Mapmonnyeckue kosnebanus. [lepuon, wacrora, amrumtyaa u ¢asza KojieOaHUH.
[IpyxvHHBIN MasTHUK. MareMaTH4eCKUil MasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosebanuii. [IpeBparienune sHeprun Mpy TapMOHUYECKUX KOJIEOaHUSIX.

Konebarenbublii kKOoHTYp. CBOOOAHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJIeaIbHOM KO0JIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHUYECKUMHU U
ANEKTPOMATrHUTHBIMU KoneOaHusiMu. Dopmyna Tomcona. 3akoH CcoOxXpaHEHHS
SHEPTUHU B UJICATHHOM KO0JIe0aTeIbHOM KOHTYDE.

[Ipencrapiienne o 3aTyxarouux KojaeOaHusX. BeIHYXIeHHbIE MEXaHUUECKUE
koJjebanus. Pezonanc. BeIHYKI€HHBIE 3JIEKTPOMArHUTHbIE KOJIEOaHMUS.

Ilepemennpiii  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIUTYIHOE€ U JEUCTBYIOIIEE 3HAYECHHE CUJIBI TOKa H
HaIpsIKEHUSL.

Tpancpopmarop. [IpousBoacTBo, nepeaada U NOTPEOICHUE AIEKTPUUECKOM
SHEPruu. DKOJIOTHYECKUE PUCKHU TPHU MPOU3BOJCTBE AeKTpodHepruu. Kynbrypa
WCTIOJIb30BaHUSA SJIEKTPOIHEPTIUH B TIOBCETHEBHOM )KU3HH.

TexHuueckre yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: DICKTPUUYECKUU
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TUHUU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB KoJIeOATEIBbHOW CHCTEMbI (MIPYKWHHBINA WM
MaTEMaTUYECKUNA MASITHUK).



Ha6nronenue 3atyxaromux KojieOaHui.

HccnenoBanne CBOMCTB BBIHYK/ICHHBIX KOJICOAHMIA.

Ha6nronenue pe3onanca.

CBoOOHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHusl.

OcuusuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHH ) IS
AIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu mocnemoBaTENbHOM COEOMHEHUM PE3UCTOpPA, KaTYIIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopens JIMHUY 3JIEKTPOINEPENAUN.

Vuenuueckuii saxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCUMOCTH TIEPUOA MaJbIX KOJI€OAaHUM rpy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanue 1epeMEHHOr0 TOKAa B LENM W3 IOCIEI0BATEIbHO
COEAMHEHHBIX KOHJEHCATOPa, KATYIIKA U PE3UCTOpPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 80TTHbL

Mexannueckre BOJIHBL, YCHOBUS pacmpocTpaneHus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JiuHa BOJHBL [lomepeyHble W TNPOJOIBHBIE BOJHBIL.
WNurtepdepenius u nudppaxius MeXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. ['poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DIJIEKTPOMATHUTHBIEC BOJIHBI. Y CJIOBHSI W3IYUYECHUS 3JIEKTPOMATHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anektpomarauTHOM BosnHe. CBOWCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTpaKCHUE, MpeIoMIICHUE, MoJisapu3anus, Audpakius,
uHTepdepenius. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 3M€KTPOMArHUTHBIX BOJIH. [[puMeHEeHue 3JIeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHUMNIBI paIUOCBA3M U TeNIeBUICHUA. Pagunonokanusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOUIEN CPEIbI.

TexHuyeckre yCTpOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: MY3bIKaJbHbIC
UHCTPYMEHTHI, YJIbTPa3ByKOBas JAMArHOCTHKAa B TEXHUKE W MEIMIIMHE, paaap,
paguonpuEMHHUK, TEIEBU30p, aHTeHHa, Tesedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacrpocTpaHEHHE MONEPEYHBIX U MPOI0TIHHBIX BOJIH.

Konebmromieecst Te10 Kak UCTOYHHK 3BYKa.

HabGnronenue otpakeHus: 1 IPEeTOMIICHUS] MEXaHUYECKUX BOJTH.

Hab6nronenue uarepdepeniinu u nudpakiuy MEXaHUISCKUX BOJTH.

3BYKOBOW PE30HAHC.

HaOntonenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATYIOM U
94acCTOTOM KOJIeOaHMUIA.



Hccnenoanue CBOMCTB  DJJICKTPOMArHUTHBIX  BOJH: OTpaXk€HHUE,
npesioMJIeHUE, MoJspu3anus, Judpakius, HHTephepeHITus.

Tema 3. Onmuka

I'eomerpuueckas onruka. I[IpsmMonnHENWHOE pPacHpOCTpaHEHUE CBETa B
omHOpOoaHOM cpene. JIyu cBera. ToueuHblii HICTOUHUK CBETA.

OTtpakenue cBera. 3aKOHBI oTpaxkeHusi cBeTa. [locTpoenue nzolOpaxkeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI IPEIOMIICHHS CBeTa. AOCOJIIOTHBIN TTOKa3aTelb
npenomiieHus. llomHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIl yros IOJIHOTO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus ceeta. CiioxHBI cocTaB Oesoro ceera. L{er.

ColOuparomyie u pacceuBaroimiue JuH3bl. ToHkas JuH3a. DOKyCHOE
pacCTOSIHUE W ONTHYECKas cujia TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOUparoluX U paccerBaromux JuH3ax. Dopmysa TOHKOW JIMH3BI. YBEITUYCHHE,
JaBaeMo€ JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBass ontuka. HWurtepdepenius cBera. KorepeHTHbIE HCTOYHMKHU.
VYcaoBusi HaOMOIEHWS MaKCUMyMOB M MHUHUMYMOB B HUHTEP(PEPEHIIMOHHON
KapTHHE OT JIBYX CUH(a3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

HNudpakuusa cBera. JudpakiuonHas pemérka. YcClIOBUE HaOIIOICHUS
[JIABHBIX ~MAaKCUMyMOB TIpM  TAJ€HUU MOHOXPOMATHYECKOr0 CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tongpu3zanus ceera.

TexHuyeckue yCTpOMCTBA M TMPAKTHUUECKOE TMPUMEHEHUE: OYKH, JyIia,
doToamnmapaT, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS
ONTHKA, TUPPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssiMonMHEITHOE pacIpoOCTpaHEHUE, OTPAXKEHUE M MPEJIOMIICHHE CBETa.
OnTtuyeckue npuOOpsI.

[TonHoe BHyTpeHHEee oTpaxeHue. Mozenb CBeTOBOAA.

UccnenoBanue cBONCTB N300pakeHUM B JIMH3aX.

Mopenu MUKpOCKoma, TeJIECKOIa.

Habmronenue narepdepeHImm cBera.

HaoOmronenue nudpakiuu ceera.

HaOmronenue nucnepcuu cBera.

[TonyueHue criekTpa ¢ TOMOIIIBIO TPU3MBI.

[TomydyeHue criekTpa ¢ MOMOIILI0 AUPPAKITMOHHON PEIIETKH.

Habmronenune nosipu3aliny cBeTa.

Vuenuueckuii sxcnepumenm, rabopamopHvle pabomol



N3mepenune nokasaresns npesoMIIeHUs CTEKIIA.
HccnenoBanne CBOMCTB M300pakeHUH B JIMH3AX.
Ha6nronenue nucnepcnu cBera.

Pa3nes 6. OCHOBBI clIelIHAJIbHON TEOPUH OTHOCUTEIHLHOCTH
['pannnpl  OPUMEHUMOCTHM  KJIAaCCMYECKOM  MexaHuku.  [loctynarsi
CIICLIMAJIBHOW TEOPHUHM OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BaKyyMe, PUHIIUIT OTHOCUTEIHLHOCTH DUHIIITEITHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpAIIECHUE
JUTHHBI.
DHEPrus U UMITYJIbC PEISITABUCTCKON YaCTHIIBI.

CBsI3p MacChl C JHEPrUer U UMITYJIbCOM PEIIITUBUCTCKON YaCTHULBI. DHEPTUS
IIOKOSI.

Pa3nen 7. KBanroBasi puznka

Tema 1. dnemenmaol K6aHmMo6O ONMUKU

®otonbl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YaCTOTON. DHEPTHUs
Y UMITyJIbC (DOTOHA.

OtkpeiTre u uccienoBanue Gororpdexra. Onwitel A. I'. CTosneroBa. 3aKoHBI
dotorddexra. YpaBuenue DunimTeitHa a1 doToddhdexra. «KpacHas rpaHunar
doToaddekra.

JlaBnenue ceera. OnwiTel I1. H. JIeOenena.

XHAMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpPOWCTBA W MPAKTUYECKOE TMPUMEHEHHUE: (OTOIIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oT1o3((PexT Ha yCTaHOBKE C IMHKOBOM MIACTUHOM.

UccnenoBanue 3akoHOB BHeMHEro GpoTodddekra.

Ceeroguo.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO o -4acTHIL.
[lmanerapnas mognens aroma. llocrynmater bopa. U3nyduenue u mnorjomnieHue
(GOTOHOB MpU Mepexo/ie aToMa C OJHOTO YPOBHSI SHEPrHMM Ha Jpyroil. Bumisl
criekTpoB. CIIEKTp ypOBHEW SHEPTUU aTOMA BOAOPO/IA.

BonnoBelie cBoiicTBa yactuul. Boisnsl ne bpois. KopnyckyiisspHO-BOIHOBOM
Ty aJli3M.

CroHTaHHOE U BBIHYKJIEHHOE U3TyUYEeHHE.

TexHuueckre YCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHUE: CHEKTPalbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.



Jlemoncmpayuu

Monens onsita Pesepdopra.

OnpeneneHre IIMHBI BOJIHBI JIa3epa.

Habmoienne nuHeyaThIX CIEKTPOB U3TYUCHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHuvle pabomol

Habumoienne nuHeiiuaToro crexTpa.

Tema 3. Amomnoe s0po

OKCIEPUMEHTBI, JT0KA3bIBAIOIIUE CIOXKHOCTh CTPOECHUS snpa. OTKpbITHE
paanoaktuBHOocTH.  OmbiTel  Pesepdopma mo  ompeneneHuro  cocraBa
paanoakTuBHOTO u3nydyeHus. CBoiictBa anbda-, OeTa-, raMMa-u3JIy4CHHUS.
Bimsinue paagnoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE NpoTOHAa M HeWTpoHa. HykionHas moxens sigpa ['eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsl.

Anbda-pacnaa. ONEKTPOHHBIM MW TMO3UTPOHHBIA OeTa-pacman. ['amma-
M3JIy4yeHne. 3aKOH paJuOaKTUBHOIO pacIaja.

DHeprus CBA3M HYKJIOHOB B sipe. SaepHbie cuibl. Jlepexkt Macchl sapa.

SAnepnsle peakuuu. [lenenue u cuHTE3 AI€EP.

Anepnsiii peaktop. TepmosimepHbiii cuHTe3. I[IpoOiieMbl M MEPCHEKTHBBI
AJIEPHOM SHEPTETUKU. DKOJOTUUECKHE ACTIEKTHI SIEPHOU SHEPTETHKHU.

DneMeHTapHble YacTULbl. OTKPBITHE MTO3UTPOHA.

Mertonbl HaOJIIOAEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHULL.

dyHIaMeHTaNIbHBIE B3aUMOJICHCTBUA. ENMHCTBO (hr3mdeckoit KapTHHBI MUpA.

TexHu4yeckre ycTporucTBa U MPAKTHYECKOE NMTPUMEHEHHUE: JTO3UMETP, KaMepa
Buiibcona, siaepHbIit peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CU€TurK MOHU3UPYIOLINX YACTHII.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Uccnenoanue TpekoB yacTHil (110 rOTOBBIM (oTorpadusim).

Pa3jes 8. DyieMeHTBI aCTPOHOMMHU U ACTPOPU3UKHU

OTarnbl pa3BUTHSL aCTpoHOMUH. [TpukinagHoe U MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMHUH.

Bun 3Bé3gHoro neba. Co3Be3ausi, spKue 3BE3BI, INIAHETHI, MX BHIUMOC
NIBDKEHUE.

CosnHeuHas cucTeMa.

Connne. ConHeuHas akTHUBHOCTh. McTtounuk sHepruu CoiHIIA W 3BE3.
3BE3/71bI, UX OCHOBHBIE XapaKTEpPUCTUKHU. JluarpaMma «CHeKTpalbHbIM Kiacc —
CBETHUMOCTEY». 3BE3IBI TJIABHOM ITOC/IEIOBATEIBHOCTH. 3aBHCHMOCTH «Macca —
CBETHUMOCTBY» JIJIA 3BE3]] TJIABHOM IOCJIENOBATEILHOCTH. BHyTpeHHEe CTpOoeHHe



3BE311. COBpEMEHHbIE MPEJCTABICHUS O MPOUCXOXKACHUHU U 3Botounu CoJHLA U
3BE31. DTanbl )KU3HU 3BE3.

Mneunslii [Tyt — Hama [Mamaktuka. Ilomoxenne n nBuxkenue ConHia B
INanaktuke. Tunel ranaktuk. Pagnoranaktuky u kBasapsl. YEpHBIE ABIPHI B sSApax
TAJIAKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa60ma. Pazderanve rajakTuk.
Teopus bonbmoro B3peiBa. PennkroBoe usinyuyeHue.

MacmrabHas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabarooenus

HaGnroneHuss HeBOOpYKEHHBIM TJ1a30M C MCIOJb30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJI1 ONPENENICHUs MOJ0XKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHBIE co3Be31usd CEeBEPHOro MOIYIIApUs U IPKUE 3BE3/BI.

Ha6nronenus B reneckon Jlynsl, mianer, Mneunoro Ilytu.

Oo0o0maroniee MOBTOPEHUE

Ponp ¢u3uku M acTpoOHOMHM B 3KOHOMHUYECKOW, TEXHOJOTUYECKOM,
COLIMAJIbHON M ATHUYECKOH c(epax AesITeTbHOCTU YeI0BEKa, poJib U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOW HAay4YHOH KapTHHE MHpPA, POJib (U3NUECKON TEOpUH
B (OpPMHUPOBAHMHM TPEACTABICHUA O (DUINYECKON KapTUHE MHpPA, MECTO
(u3nuecKoil KapTUHBI MHpPA B OOIIEM psIIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJIEHUH O TIPUPO/IE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usnku 0a3oBoro ypoBHs B 11 kiacce ocylecTBIsieTCs C
YYETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBSI3€M C KypcaMM MaTEMaTHKH,
OMoNOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Meoicnpeomemnuvle nousamusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHWE, HAay4HbIA (pakT, runotesa, (pu3myeckas BEIMYMHA, 3aKOH,
TeopHsl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHWE CUCTEMBI YPaBHEHUM, TPUTOHOMETPHUUYECKHUE
(GYHKIIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPBl U MX IPOEKLUHUH HA OCH KOOPAMHAT, CIOKEHUE BEKTOPOB,
POU3BOJHBIE BJEMEHTAPHBIX (DYHKIMI, NPU3HAKK TOA00US TPEYrOJIbHUKOB,
OTpeIeNICHHE TUIOMIAIU TIIOCKUX (Uryp u 00bEMa Tell.

Buonocus: »nekrpuyeckue SBICHUS B JKUBOM Mpupoie, KoseOaTelbHbIe
JIBUXEHHUS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOU IPUPOAE, NCUCTBUE
paaualy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKas CTPYKTypa TBEPIBIX
T€1, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM PpEIIETKH, CHEKTpaIbHBIN
aHaIM3.



l'eocpaghus: MarHuTHBIE TIONIOCA 3€MJIM, 3aJi€)Kd MAarHUTHBIX PYII,
(poTochEMKA 36MHOM MTOBEPXHOCTHU, IIPEICKA3AHNUE 3EMIIETPSCEHUN.

Texnonocus: JMHAKA DJICKTPONEpeNad, TIEHEpaTop IIEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, WHAYKLUMOHHAs II€4b, pPaaap, PaaAHONPUEMHHUK, TEIEBU30D,
anTenHa, tenedon, CBU-meub, MpOEKIIMOHHBIM ammapar, BOJIOKOHHAs OMNTHKA,
CoJIHEYHas Oarapesi.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHA ITPOI'PAMMBLI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yudeOHOro mpenmera «®Du3WKay HA YPOBHE CpeIHEro OOIIeTro
oOpazoBanus (6a30BbIN YPOBEHB) JOKHO OOECIICUNTH JOCTHIKEHUE CIICTYIOITUX
JMYHOCTHBIX, METAIPEIMETHBIX M MIPEIMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE PE3yJabTAThl OCBOCHUSI yueOHOro npeaMera «Pu3nkay J0IKHBI
OTpaxkaTb TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHONW BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllUM, TO3UTHUBHBIX BHYTPEHHUX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHUUMCKOTO OOIIECTBa, PACHIMPEHUE KUZHEHHOTO
ONBITA U OMbITA JIEITEILHOCTH B MPOLIECCE PEeaTr3allii OCHOBHBIX HAaNpPaBIICHUN
BOCIIUTATEIIbHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpa;kaaHCcKOro BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAXKAAHCKOU MO3UIIMN 00YUYaAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

OPUHATHE  TPAJAULIMOHHBIX  OOIIEYENIOBEYECKHX  T'YMAaHUCTHUECKHX |
JE€MOKPAaTUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JAEATEIBHOCTh B MHTEPECAX T'PAXKTAHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONM OpPTaHU3aIINHY;

YMEHHE B3aUMOJIEMCTBOBATh C COLIMAJIbHBIMU UHCTUTYTAMU B COOTBETCTBUU C
X QYHKIUSMU U HA3HAUYCHUEM;

FOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU IESITENBHOCTH;

2) NaTPUOTHYECKOTO BOCIIMTAHMUS:

c(hOpMHUPOBAHHOCTD POCCUNCKOMN IrpaXKJaHCKOH HUJICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, HOCTHUXKECHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STUYECKOTO TTOBEIACHUS;

CITIOCOOHOCTh OIICHUBATh CUTYallUI0 W MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCII€ B
NESITEIIbHOCTH YYEHOTO;

OCO3HaHME JJUYHOTO BKJIa/1a B MOCTPOEHUE YCTOMYMBOTO OYAYIIIETO;

4) 3¢TeTHYECKOT0 BOCIIUTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIOUAsi 3CTETUKY HAy4YHOT'O TBOPUYECTBA,
npucyuiero Gu3ndyeckoil Hayke;



5) Tpya0BOro BoCIIMTAHUSI:

MHTEpEC K pa3iIuyHbIM cdepaM MpodhecCHOHATBHON JesTENIbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOI M TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynmytier mpo¢eCCuu 1 peaTn30BhIBATh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI,

TOTOBHOCTh M CHOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B OOJIACTH
(GU3UKY HA TPOTSKEHUU BCEH KU3HH;

6) 9KOJIOTNYeCKOr0 BOCIIMTAHMSI:

c(OPMHUPOBAHHOCTh IKOJIOTUYECKON KYJIbTYphl, OCO3HAHUE TJI00ATBLHOTO
XapakTepa 3KOJOTHIYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYIIECTBJIEHUE JEHCTBUI B OKPYKAOLIEH CPEAE HA OCHOBE
3HAHMSA LeJIEW YCTOMYNBOIO pa3BUTHUS YEJIOBEYECTBA;

pacIIMpEHUE OIbITa JEATEIBHOCTH HKOJOIMYECKOM HaIlpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 QUBHKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HaHWE LIEHHOCTHM HAay4YHOW JESTEeIbHOCTH, TOTOBHOCTh B IpOIIECCE
u3ydyeHuss  (QU3MKU  OCYHIECTBIIATh  NPOEKTHYIO U MCCIEIOBATEIbCKYIO
NEeATENbHOCTh NHINBUIYaJIbHO U B IPYyIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIEC YUeOHbIE 1eHCTBUSA
ba3oBble J1oruuyeckue qeMCTBUA:
CaMOCTOSITEIbHO  (hOpMYyJIMpOBaTh W aKTyaJu3UpoOBaTh  MpodIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENETATh LEIU ACATEIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUHU HUX
JIOCTYOKEHUS
BBISIBIISAITH ~ 3aKOHOMEPHOCTM M IIPOTUBOPEYMSI B PacCMaTPUBACMbBIX
(bU3HUECKUX SBJICHUSIX;
pa3pabarbiBaTh IUIAH pElIeHUs MPoOJeMbl C YYETOM aHAIM3a UMEIOIIUXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTUBBI B IEATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LEeJISIM, OLIEHUBATh PUCKH TTOCIICICTBUM JI€SITEIbHOCTH;
KOOPJIMHUPOBATH W  BBHINOJNHATH pabOTy B  YCIOBUAX  PEATbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBaTh KPEaTHBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIEM.
ba3oBble ucciiegoBarejibCcKkue AeicTBUA.
BJIAJICTh HAYYHOM TEPMHUHOJIOTHEW, KIIOUEBBIMU MOHATUSMHU U METOAAMHU
duznyecKoil HayKu;



BJIQZIETh HABBIKAMHU y4€OHO-UCCIIEIOBATEIBCKON U MPOEKTHOM IESITEIBHOCTH
B 00ylacT (pU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peIlIeHUs 3a7ad (PU3HUECKOTO COJEp)KaHWs, MPUMEHEHHUIO Pa3IMYHbIX
METO/I0B ITO3HAHMUS;

BJIAJETh BHUAAMHM JEATEIBHOCTH II0 IIOJIYYEHUIO HOBOTO 3HAHUSA, €ro
UHTEPIpETaliy, MpeoOpa3OoBaHUI0 M TPUMEHEHUI0 B Pa3IUYHBIX Y4eOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUH YU€OHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBJIATh [PUYMHHO-CIIEACTBEHHBIE CBSI3M M AaKTyaJM3UpOBATH 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HAaXOAUTh APTYMEHTHI MJISl JI0KAa3aTelIbCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS,

aHAJIM3UPOBATh MOJYYEHHbIE B XOJE€ pELICHUs 3aJaud pe3yJIbTaThl,
KPUTHYECKU OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOM
JESITeIbHOCTH, B TOM YHCJIE€ IPU U3YUEHUU (DU3BHKY;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBII OIBIT;

YMETh MEPEHOCUTh 3HaHHWA 10 (HU3UKE B NPAKTUYECKYIO 00IaCTh
KU3HEJECATEIIBHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIE UJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXO/IbI U PEIICHHS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aIbTEPHATUBHBIE PELICHUSI.

Pabora ¢ undgopmanmei:

BJIQJICTh HABBIKAMHU MOJIy4eHUS MHGOPMALMK (PU3NYECKOTO COACpPNKAHUS U3
HMCTOYHMKOB PA3HBIX THUIIOB, CaMOCTOSATENbHO OCYUIECTBJISATh IOWCK, aHaJIM3,
CUCTEMATH3ALMI0 U MHTEPIpETalnrio WHGOpPMAIMU pa3IuyHbIX BHAOB U (opm
IpEeCTaBICHMUS;

OLICHUBATh I0CTOBEPHOCTh MH(OPMALINH;

UCIIOJb30BaTh  CPEACTBA  MH(POPMAIMOHHBIX M  KOMMYHMKAI[MOHHBIX
TEXHOJIOTMI B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3ALIMOHHBIX
371a9 ¢ COOMIOJICHHEM TpeOOBaHUN JSPrOHOMHKH, TEXHUKH O€30IaCHOCTH,
TUTHEHBI, pecypcocOepexeHusi, TMpaBOBbIX U ITUYECKUX HOPM, HOpM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

CO37aBaTh TEKCThl (PU3MYECKOTO COAEpPKAaHUSA B Pa3IUYHBIX (opMarax c
y4€TOM Ha3Ha4YeHHsI HTHPOPMAIIUHU U LIEJIEBOU ayAUTOPHUU, BHIOMpPas ONTUMAIBbHYIO
(dopMy mpeacTaBIeHUS U BU3yaIu3aluu.

KoMMyHuKaTHBHBIC yHUBEPCAJIbHbIC YUeOHbIE JeHCTBHSA:
OCYUIECTBJIATH OOLIEHNE HA YPOKaX (PU3UKH M BO BHEYPOUHOU ESITEIbHOCTH;
pacro3HaBaTb  NPEANOCBUIKM  KOH(MJIMKTHBIX  CUTyallMii M CMAr4aTh
KOH(JIUKTBI;



Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK TOYKY 3PEHHs C HCIIOJIb30BAaHHUEM
SA3bIKOBBIX CPEJICTB;

IIOHMMATh U MCIOJI30BAaTh MPEUMYILIECTBA KOMAHAHOW W WHIUBUIYAIBHOU
paboThI;

BBIOMpATh TEMAaTUKy W METOJbl COBMECTHBIX ICHCTBHM C y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXKJIOTO YJI€HA KOJUIEKTHBA;

OPUHUMATh LEIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH W
KOOPJIMHUPOBATh ACHUCTBUA MO €€ JIOCTHKEHUIO: COCTABIIATH IUIAH JICWCTBHM,
pacupenensitb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXIaThb pe3yIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KA4yeCTBO CBOEr0 BKJAJa M KaXZOrN0 YYaCTHUKA KOMAaHIbI B
oOLIMii pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/yiaraTb HOBBIE IIPOEKTHI, OLEHMBATh HIEW C TO3ULUUNA HOBHU3HBI,
OPUTMHAIIBHOCTH, MIPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATETMYECKOE IIOBEJCHHUE B PAa3IUYHBIX
CUTYaLUsIX, IPOSBIIATH TBOPUYECTBO U BOOOpaXKE€HUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBepCaJbHbIe yUeOHbIe AelicTBUS
Camoopranusanus:

CaMOCTOSATENIbHO OCYLIECTBISATh MMO3HABATENIbHYIO NI€ATEILHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUH, BBISBISATH MPOOJEMbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHEIC 3aJ1a4H;

CaMOCTOSITENIbHO COCTaBJISATh IUJIAH PEIICHHS] PACUETHBIX M KayeCTBEHHBIX
3a/1a4, IUIaH BBIMOJHEHUS MPAKTHYECKOW padOThI C YUETOM HMEIOIIMXCSA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHUH;

JaBaTh OIICHKY HOBBIM CHUTYaIlUsIM;

paclMpaTh paMKH y4eOHOIro MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUM;

JenaTh OCO3HAHHBIM BBIOOpP, ApPryMEHTHpPOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTh 3a pELIeHME;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CrocoO0CTBOBAaTh (OPMHUPOBAHUIO U TMPOSIBICHUIO J3pPYAMIMH B 001acTH
(U3MKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KyJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOUMOHAIbHBII HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B AESITEIbHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJaJ€Th  HABBIKAMM  TIO3HABATENbHOM  peQuieKCMH Kak  OCO3HaHMS
COBEpIIaeMbIX JEHCTBUII M MBICIUTENBHBIX MPOLECCOB, WX pE3yJNbTaTOB H
OCHOBaHMUM;

UCIOJIb30BaTh MPUEMBI pedyIeKCUH AJI1 OLEHKH CUTYalluH, BHIOOpAa BEPHOIO
pElIeHNUS;



YMETh OIIEHWBATh PHUCKH W CBOCBPEMEHHO IMPUHUMATHh PEIIEHUS IO HX
CHIDKEHHUIO;

MPUHUMATh MOTHBBI W apTyMEHTBI JPYTHMX TIPU aHAIW3E pPe3yIbTaToOB
TeSTEIILHOCTH,

MIPUHUMATH ceOsl, TOHUMAas CBOM HEIOCTATKU U JIOCTOUHCTBA;

NPUHAMATh MOTHUBBI W apryMEHTHI JAPYTUX TMpH aHalIu3e pe3yJbTaToB
TeSITeTTHHOCTH,

MIPU3HABAThH CBOE MPABO M MPABO JAPYTUX HA OLTHOKH.

B mpomecce nocTHKEHUS] JTMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS TPOTPAMMBI
no ¢u3uKe A YPOBHA CpelHero oOimiero oOpa3oBaHUA Yy OOYYarOIIMXCS
COBEPILIEHCTBYETCSA AMOIMOHAIIbHBIN WHTEJIEKT, MIpeAnoararonuii
c(hOpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKJIFOYAIOIIETO CITIOCOOHOCTh TOHMMATh CBOE AIMOIIMOHATILHOE
COCTOSIHHE, BUJICTh HAMPABICHUS Pa3BUTHA COOCTBEHHOW YMOITMOHAIBEHON CQEpHI,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETYJIMPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTh aJalTHPOBAThCI K
AMOITMOHAIBHBIM U3MEHEHHSAM U TIPOSBIATH THOKOCTH, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIIECH CTPEMJICHUE K JOCTHXKEHHIO IEIN U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JEHCTBOBAaTH HMCXOJIS M3 CBOUX
BO3MO>KHOCTEH;

OMIIATUH, BKIFOYAIOIIECH CITIOCOOHOCTh MMOHUMATh AMOIIMOHATILHOE COCTOSIHUEC
JIPYTUX, YYUTHIBATH €r0 TP OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKJIFOUAIOIINX CITIOCOOHOCTH BBICTPAUBATh OTHOIICHHMSI
C IPYTUMH JIIOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3peIiaTh KOHPIHKTHI.

NPEAMETHBIE PE3YJIBTATDI

K koniy obyuenuss B 10 kJiacce mnpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

JIEMOHCTPUPOBATh HA TpUMEpax Pojb WU MecTo (Pu3uku B (HopMUPOBAHHUU
COBPEMEHHOW HAYYHOW KAapTHUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTUH, B IPAKTUYECKON IE€SATEIBHOCTH JIKOJIEH;

YUYUTBHIBATh TPAHUIIBI TPUMEHEHHS U3YUYCHHBIX (UBUYECKUX MOJCICH:
MaTepHualibHasl TOUYKa, MHEepIUalbHas cucTeMa 0Tcuéra, abCONMIOTHO TBEPAOE TEIO,
WJICAUTbHBIN a3, MOJACIU CTPOCHUS Ta30B, KUJIKOCTEW U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUECKUH 3apsij] IPU PEIICHUH (PU3NYECKUX 3a]1a4;

pacno3HaBaTh (pU3NYECKHE SIBJICHUS (MPOLECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KUHETUYECKOU TEOPUU CTPOEHHUS BEIIECTBA U



JNEKTPOAUHAMUKN:  PAaBHOMEPHOE M PABHOYCKOPEHHOE  IPSAMOJMHEHWHOE
IBUKEHHE, CBOOOJHOE TMaJeHUE TeJ, ABW)KEHHE 110 OKPYXKHOCTH, HHEpLu,
B3auMoJieiicTBue Tel, Auddy3us, OpOyHOBCKOE ABMKCHHUE, CTPOCHUE KHUAKOCTEH
U TBEPIBIX T, U3MEHEHHE 00bEMa TeN MPU HArpeBaHUM (OXJIAXKICHUH ), TETNIOBOE
paBHOBECHE, HCHApEHUE, KOHICHCAlWs, IUIABJIICHUE, KPUCTAJUIM3ALMs, KUIICHUE,
BIIYKHOCTb BO3/1yXa, IIOBBIIICHUE JABJICHNS Ia3a IIPU €ro HarpeBaHUU B 3aKPBITOM
cocylne, CBiA3b MEXAy IlapaMeTpamMu COCTOSHMA rasa B U30Ipoleccax,
ANEKTPU3ALMA TEJI, B3aUMOJICHCTBUE 3aPsJIOB;

OIMHCHIBATh MEXAHWYECKOE IBHMKEHHE, HCIONB3Yys (DU3MUYECKUE BEIUYUHBL:
KOOpAWHATa, IyTh, I[EPEMELICHUE, CKOpPOCTb, YCKOPEHHE, Macca Tejla, Cuia,
UMITYJIbC T€Jla, KUHETUYEeCKash dHEPIus, NOTCHUMAIbHAS JHEPIUsl, MEXaHU4YeCcKas
paboTa, MeXaHMYecKas MOIIHOCTb; IpPHU ONHUCAHUU TPABUIBHO TPAKTOBAThH
(U3HYECKUIl CMBICT MCHOJB3YEMbIX BEJIMYMH, HUX O0O3HAYEHUS M EIUHHUIIBI,
HaxoJuTh (OPMYJbl, CBA3BIBAIOLIME JTaHHYIO (PU3MYECKYIO BEJIMYHUHY C APYTUMU
BEJIMYMHAMY;

OIMCBHIBATh M3YyYECHHBIC TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SBICHUS,
UCIIONB3ysl (DU3UYECKHE BEJIMYMHBL: JABJIEHUE Tra3za, TEeMIleparypa, CpeaHss
KUHETUYECKasi DHEPrus XaOTUYECKOr0 JIBWIKEHUSA MOJEKYJI, CPEIHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSA 3HEprusi, paboTa rasa,
KOA(PUIUEHT TMOJE3HOTO JEHCTBUS TEIUIOBOIO JIBUraTelss; IpHU OINHUCAHUU
OPaBWJIBHO TPAaKTOBAaTh (PU3NYECKUH CMBICI HCHOJb3YEMbIX BEJIMYMH, HX
0003HAUEHUs W E€AUHUIBI, HAXOAUTh (OPMYJbl, CBS3bIBAIOIIME JAHHYIO
(pM3HYECKYIO BEJIMUMHY C IPYTUMHU BEJIMYUHAM;

OIMCBHIBATHh U3YYEHHBIE HIIEKTPUUECKUE CBOWCTBA BEILIECTBA U DJIEKTPUUYECKUE
ABJIEHUS (IIPOLIECCHI), UCTIONB3Ysl (PU3NYECKUE BEJIMYMHBL: DJIEKTPUUECKUNA 3apsij,
JIEKTPUYECKOE I10JI€, HANPSKEHHOCTD IT0JIs1, TOTEHIMAJ, PA3HOCTh IMOTEHIUAIOB;
Py ONHMCAHUM TPABWIBHO TPAKTOBATh (PU3NYECKHM CMBICI HCIIOJIb3YEMBbIX
BEJIUYMH, UX OOO3HAYEHUS M E€JIMHHULBI; YKa3blBaThb (POPMYIIbI, CBS3BIBAIOLINE
JaHHYIO (PU3UYECKYIO BETUUYUHY C JPYTMMH BETMUMHAMU;

aHAJIM3UPOBATh (PU3UUECKHE MPOLIECCHl U SBJICHUS, UCIOJB3YS (PU3NUYECKUE
3aKOHBI U IPUHIUIIBL: 3aKOH BceMUpHOTo TArorenus, I, II u Il 3akonsr HerotoHa,
3aKOH COXpAHECHHUs MEXAHUYECKOM JHEPIUM, 3aKOH COXPAHEHUs WMIIYJIbCa,
NPUHLHAI CYNEPNO3UUUNA CHJI, NPUHIIMI PABHOINPABUS WHEPUHUAIBHBIX CHCTEM
OTCYETA, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, Ia30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOU DHEPIUU TEIUIOBOI'O JABUKEHHS MOJIEKYII C
a0COJIFOTHOM TeMmIepaTypoi, MEPBbIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHCHUS
ANEKTPUYECKOTO 3apsiga, 3akoH KylloHa, mpu 3TOM pasiuMyaTh CIIOBECHYIO
(OopMyITUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHHE U YCIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATP OCHOBHBIE NPUHLMUIBI JEHCTBUS MAIllMH, MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyarh yCJIOBUS UX O€30MaCHOIO MCIOJIb30BaHUS B
MOBCEHEBHOM >KH3HM;

BBIIIOJIHATh JKCIIEPUMEHTHI 10 MCCIEIOBAHUIO (DU3UUYECKUX SIBIICHUWA H
IIPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX M KOCBEHHBIX H3MEPEHHH, MPU 3TOM
dbopMmynupoBath MpobiieMy/3ailayy U TUNOTE3y Y4YEeOHOro HSKCIEpUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIOKEHHOTO O0OPYIO0BaHUSA, MPOBOJIUTH OIBIT U
(bopMyIHpPOBaTh BHIBOIBI,

OCYIIECTBIISITH MPSMBIE U KOCBEHHBIE U3MEPEHUSI (PU3NUECKUX BEIUUUH, IPU
ATOM BBIOMpaTh ONTHUMAJIBHBIA CHOCOO HM3MEPEHHS M MCMOJIb30BaTh W3BECTHBIC
METO/IbI OLICHKHU NOTPEIIHOCTEN U3MEPEHNN;

UCCIIEZIOBaTh  3aBUCHUMOCTH  MEXIy  (U3MYECKMMHM  BEJIMYMHAMU  C
MCIIOJIb30BAHUEM NPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(UKCHpOBaTh PE3YNbTAThl IMOJIYYEHHOM 3aBUCHUMOCTU (DU3UYECKHUX BEIUYHMH B
BUI€ TabnuIl U TpauKoOB, AeJaTh BBIBOBI IO PE3yJIbTaTaM MCCIEAOBAHNUS;

co0roaTh mpaBuia O€30MaCHOTO Tpyda MpH IMPOBEICHUM HCCIEIOBAHUN B
paMKax y4eOHOro »JKCIIEpUMEHTa, Yy4eOHO-MCCIIEIOBATEIbCKOM W MPOEKTHOU
JESATEIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U JAOOPATOPHOTO
o0opyI0BaHus;

pemath pacu€THbIE 3aJaud C SBHO 3aJaHHOM (U3NYECKOM MOJAEIbIO,
UCTOJb3Ys (PU3MUYECKHE 3aKOHBI U IPUHLIMIIBI, HA OCHOBE aHaJIM3a yCIIOBUS 3a/1a4uM
BbIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIITh (PU3NUECKHE BEIUYUHBI U (OPMYIIHI,
HE0OXoAMMBbIEC i1 €€ PEelIeHUs], TPOBOAUTh PAaCUEThl M OLIEHUBATH PEaJTbHOCTD
MOJy4YE€HHOTO 3HaueHUs (PU3NYECKOI BEIMUUHBI;

peniaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHYECKU HENIPOTUBOPEUYHBYIO
LENOYKY PACCYXKACHUI C ONOpPOM Ha H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbu3uYecKkue sIBICHNUS,

HCIIOJIb30BATh Opd  pelleHnd  y4eOHBIX  3aJad  COBpPEMEHHbBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUY JJIsl IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
Y TIPEJICTaBIICHUS YYeOHOW U HAyYHO-TIOMYJISIPHON MH(OpMAIUH, OTy4YeHHON U3

Pa3IMYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOJy4aeMyto HHPOpMaIIUIO;

MPUBOAUTH MPUMEPHI BKJIa1a POCCUICKUX U 3apyOEkKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE NPOLIECCOB OKPYKAIOIIETO MHUpPA, B pa3BUTHE
TEXHUKU U TEXHOJIOTU;

MCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM KU3HU
Uit o0ecriedeHus: 0e30MacHOCTH MpU 0OpalIeHuu ¢ IPUOOpPaMH M TEXHUYECKUMHU
YCTPOMCTBAMHU, JIJISi COXPAHEHUS 30POBbS U COOMIOACHUS HOPM KOJIOTMYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CpeJIE;



paboTath B TpYyIIEe C BBHINOJHEHUEM PA3IUYHBIX COIUATLHBIX POJIEH,
IUTAaHUPOBATh PabOTy TPYNIbl, PAUMOHAIBHO paclpeleisTh OO0SI3aHHOCTH WU
IJIAHUPOBATh ACSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLICHUBATH
BKJIQJT K&KJIOTO U3 YYACTHUKOB TPYNIIbI B PELICHUE PACCMATPUBAEMOM TPOOIEMBI.

K xonmy obydenuss B 11 kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUH:

JEMOHCTPUPOBATh HAa TMpUMEpax Pojb U MecTO (PU3MKU B (HOpMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUPA, B PA3BUTHUU COBPEMEHHOM TEXHHUKU H
TEXHOJIOTUW, B MPAKTUYECKON IEATEIBHOCTH JIFOJCH, LIEJIOCTHOCTh U E€IUHCTBO
(bu3nUecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHHUS W3YYEHHBIX (PU3UYECKUX MOJIEICH:
TOYEUHBIN AIEKTPUUECKUN 3aps/l, JIyd CBETA, TOUECUHBIN UCTOUYHHUK CBETA, SiACpHAs
MOJZIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PElIeHUH (PU3NYECKUX
3amag;

pacno3HaBath (pU3MUYECKHUE SBICHUS (IPOIECCHI) U OOBICHATH UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU U KBAaHTOBOW (DMU3UKHU: DIIEKTpUUECKasi MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHMUYECKOE, MArHUTHOE IEHUCTBUS TOKA, B3aWMOJICUCTBUE
MAarHUTOB, JJICKTPOMAarHUTHAas WHAYKIUS, ACHCTBHE MArHUTHOTO TIOJS Ha
MPOBOAHUK C TOKOM U JIBWXKYIIUMCS 3apsifi, DJIEKTPOMArHUTHBIE KOJICOaHUS U
BOJIHBI, MPSIMOJIMHENHOE pPAacCIpOCTPAHEHUE CBETA, OTPAXKEHUE, IPEIOMIICHUE,
uHTeppepeHnus, aubpakuus W TMOJSpU3alvs CBETa, JIUCIEPCUS CBETa,
dboTornextpuueckuit 3pdext (potoaddekT), cBeTOBOE AaBleHHE, BOSHUKHOBEHUE
JUHEWYATOro CIHEKTpa aromMa BOJIOPOJA, €CTECTBEHHAass M HMCKYCCTBEHHAas
PaINOAKTUBHOCTB;

OMKCHIBATh W3YYEHHBIC CBOMCTBAa BEIIECTBA (DJIEKTPUUYECKUE, MATHUTHBIC,
ONTHYECKHE,  DIEKTPUYECKYIO  MPOBOAMMOCTh  Pa3IUYHBIX  Cpel) |
AJIEKTPOMArHUTHBIE SIBJICHUS (MPOIECCHl), UCHOJB3Ysl (PU3MYECKUE BEIMYUHBI:
DNEKTPUYECKUM 3apsill, CHJIA TOKA, DJIEKTPUYECKOE HANPSIKEHUE, DIEKTPUUYECKOE
COTIPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JJICKTPOJABIDKYIIAs Cuia, paboTa TOKa,
WHIYKIUST MarHUTHOrO mnojsi, cwia Ammepa, cuna JlopeHila, MHIYKTHBHOCTb
KaTyIIKW, SHEPrusl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJIeH, MepHojJ] U 4YacToTa
KojeOaHuii B KoyieOaTEeIbHOM KOHType, 3apsii M cuja TOKa B IpoIlecce
rapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE paccTosiHuE U
ONTHYECKasi CWJa JIMH3bI, MPU OMHCAHWH MPABUIBLHO TPAKTOBAaTh (U3HUECKUI
CMBICJI HCTIONB3YEMBbIX BEJIIMYWH, WX OO0O3HAUYCHUS U EAWHUIIBI, YKa3bIBaTh
dbopMyIibl, CBA3BIBAIOIIME JaHHYIO (PU3MUECKYI0 BEJIMYMHY C JPYTUMH
BEJTMYMHAMU;

ONUCHIBATh H3YYCHHBIE KBAHTOBBIE SIBJICHUS M MPOLECCHI, HCIOJIb3YS
(du3HUecKre BEIUYUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U



4acTOTa CBETA, SHEPTUS U UMITYJIhC (DOTOHA, TIEPHOT TOTypaciaga, SHEPTUS CBA3U
aTOMHBIX SIIEP, MPU OMUCAHUU TMPABUIBHO TPAKTOBaTh (DU3UUYECKUN CMBICIH
MCIIOJIB3YEMbIX BEIMYMH, UX OOO3HAUCHUS W CIWHMIIBI, YKa3bIBaTh (hOPMYIIHI,
CBS3BIBAIONIUE JIAHHYIO (U3WYECKYI0 BEJIWYWHY C JPYTHMH BEJIUYMHAMU,
BBIYHUCIISITH 3HAYCHUE (PU3MUECKON BEIMYUHBI,

aHAIM3UPOBaTh (PU3MUYECKHUE MPOIECChl U SIBJICHUS, UCIONIb3Yys (PU3NUECKHE
3aKOHBI U MPUHIUIIBE: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapaJlIeIbHOTO
COCMHEHUS TPOBOJHUKOB, 3aKOH J[xoyns—JIeHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIIMH, 3aKOH MPSMOJIMHEHMHOTO pacrpoCTpaHEHUsI CBETA, 3aKOHBI OTPaKEHUSs
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHeHHE OWHIITeHHa st doTtorddexra,
3aKOH COXPAaHEHUs JHEPruU, 3aKOH COXPAHEHHUs HMMITYJIbCA, 3aKOH COXpPAHEHUS
ANEKTPUYECKOTO 3apsa, 3aKOH COXPAHEHUs MacCOBOrO 4ucia, noctyiatel bopa,
3aKOH paJIMOaKTUBHOIO pacmnaja, Mpu 3TOM pa3indaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMaTH4YEeCKO€ BBIPAKEHHE M YCJIOBUS (TpaHUIlbI, OOJACTH)
PUMEHUMOCTH;

ONPENEIIATh HAIIPABICHUE BEKTOPA UHAYKIIMA MAarHUTHOTO MOJI TPOBOJIHUKA
C TOKOM, CUJIbl AmIiepa u cuibl JlopeHna;

CTPOUTh W OMNHUCHIBATH H300paKEHHE, CO37aBa€MOE€ IUIOCKHM 3€pKajioM,
TOHKOU JINH30M;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 MCCJIEOBAHUIO (DU3UYECKUX SIBIICHUNU W
IPOLIECCOB C HCIOJIb30BAHUEM IMPAMBIX W KOCBEHHBIX HM3MEPEHUIl: MpPU HTOM
dbopmynupoBath TpoOiieMy/3aadyy U TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOUpaTh YCTAHOBKY W3 MPEIJIOKEHHOTO O0OpYJI0BaHUs, MPOBOJUTH OMBIT M
(bopMyIHpOBaTH BHIBOIBI;

OCYIIECTBJISTH MPSIMbIE M KOCBEHHBIE U3MEPECHUS (PU3NYECKUX BEIUUYWH, TPU
ATOM BBIOMpaTh ONTHUMAJBHBINA CMOCOO HM3MEPEHHS M HCIOJIb30BaTh W3BECTHBIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

HCCIIeIOBaTh 3aBUCUMOCTH  (DU3UUECKUX BEJIUYUH C HCIOJb30BaHUEM
OPSIMBIX M3MEPEHHWIl: TMPU OSTOM KOHCTPYUPOBATH YCTAHOBKY, (DUKCHPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYWH B BHUJE TAOIUI U
rpaduKoOB, JI€JIaTh BBIBOJBI 10 PE3yJIbTaTaM UCCIICIOBAHUS;

co0JiroaTh MpaBuiaa 0e30MacHOTO TpyJa MpU MPOBEASHUMU UCCIETOBAHUM B
paMKax ydeOHOro JSKCIEPUMEHTAa, Yy4eOHO-UCCIIEIOBATEILCKOM U TMPOEKTHOM
JESTETPHOCTH C MCIIOJIB30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB U J1aOOPaTOPHOTO
000py/I0BaHUS;

pemiath pacu€THbIe 3a7a4d C SBHO 3aJlaHHOW (PU3UYECKONM MOJIETbIO,
UCTIOb3Ys (PM3UYECKHUE 3aKOHBI M MIPUHIIUITBI, HA OCHOBE aHaIN3a YCIOBUS 3a/1auu
BBIOWpATh (HU3UYECKYIO MOJIEIb, BBIIETATh (GU3UUYECKUE BEIUYUHBI U (POPMYIIBI,



HE0OXOAMMBbIE I €€ PEIICHHs, TPOBOAUTh PACUYEThl M OLIEHUBATH PEAJIbHOCTD
HOJy4YEHHOTO 3HaueHUs (PU3NYECKOI BEIMUHHBI;

pelmaTh Ka4eCTBEHHBIE 3a/1a4N: BBICTPAUBATh JOTHYECKU HEMPOTUBOPEUUBYIO
LETOYKY PACCYKICHHM C ONOPOM Ha H3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
buszndecKue SBICHUS;

UCIIOJIb30BaTh Opyu  pelieHud  y4eOHBIX  3aJad  COBPEMEHHbBIE
MH(GOPMAILIMOHHBIE TEXHOJIOTUY JJIsl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TIPEJICTABJICHUS yUeOHOU U HAYIHO-TIOMYJISIPHOM HH(pOpMAIHK, TOTy4YEeHHOM 13

Pa3IMYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTU3UPOBATh MOJy4aeMyto HHPOPMaLUIo;

OOBSICHATh NPUHLMUIBI JCUCTBUS MAIlMH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX 0€30MaCHOrO MCIOJIb30BaHUS B MMOBCEIHEBHOU
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUICKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEIO0 MHpa, B Pa3BUTHE
TEXHHUKHU Y TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOMN KU3HH
i obecriedyeHus: 0€30MacHOCTU MpU 0OpalleHUy ¢ TpUuOOpaMu U TEXHUYECKUMHU
yCTPOMCTBAMHU, JUIsl COXPAaHEHUS 3JI0POBbS U COOJIOJCHUSI HOPM IKOJIOTUYECKOTO
IIOBEJICHUS B OKPY’KAIOILLEH Cpele;

paboTath B TIpYyIIE C BBIIOJHEHUEM pPa3JIMYHBIX COLMAIBHBIX POJIEH,
IJIaHUPOBATh pPadOTy TPYNIbl, PAUMOHAIBHO pACHpenessiTh OOSI3aHHOCTU U
IJIAHUPOBATDH JIESATEIBHOCTD B HECTAHAAPTHBIX CUTYaLMsX, aJCKBATHO OLICHUBATh
BKJIaJ] K&XJIOTO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE paccCMaTpUBAeMOM MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbIie
Ne ni/m P Konrpoabnbie | IlpakTndecku (1uubp )
NMPOrpaMMbl Bcero o0pa3oBaTejIbHbIE
padoTsbI e padoThbI
pecypchbl
Pa3znen 1. DU3UKA U METO/1bl HAYYHOT' O ITIO3HAHUSA
bubmuorexa [IOK
11 ®u3MKa ¥ METOJbl HAYYHOT'O MIO3HAHHUS 2 https:/m.eds0o.ru/7f41bf72
Htoro no pazneny 2
Paszgea 2. MEXAHUKA
bubmuorexa [IOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 JuHamuia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPAHEHUS B MEXAHHKE 6 1 1 httos://m.edsoo.ru/7fALDF72
Hroro no pasneny 18
Pa3znen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM 9 1 bubmuorexa [IOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBI TEPMOHHAMHKH 10 L https://m.edsoo.ru/7f41bf72
33 ArperaTHbie COCTOSIHHS BEIIECTBA. 5 bu6mmorexa [JOK

®a3oBbIe IEPEXOIBI

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




Hroro no pazneny 24
Pa3nen 4. JIEKTPOJIUHAMUKA
bubmoreka [JOK
41 IICKTpOCTATIKa 10 https://m.eds00.ru/7f41bf72
[TocTosiHHBIN 351eKTprUeckuii ToK. Toku B bubmmoreka LIOK
4.2 12
pa3IUYHBIX Cperax https://m.edsoo.ru/7f41bf72
Htoro mo pazneny 22
PezepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KIIACC

KosanuyecrBo yacos DJIeKTPOHHbIE
HanMeHoBaHMe pa3/ie/ioB M TeM uudpoBbIie
Ne i/ P Konrpoabnbie | IIpakruyeckue (upp )
NMPOrpamMMbI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThbI
pecypchl
Paznen 1. 9JIEKTPOJAUHAMUKA
bubanoreka IIOK
MarunuTtHoe 1oJie. DIeKTPOMarHuTHas
11 11 1 3 https://m.edsoo.ru/7f41c97
WHIYKIUS c
Htoro no pazneny 11
Pa3znen 2. KOJIEBAHUMS U BOJIHbI
bubmuorexa [IOK
MexaHrYecKre U dJICKTPOMArHUTHEIC
2.1 9 1 https://m.edsoo.ru/7f41c97
KoseOaHus .
bu6mmorexa [IOK
MexaHu4yecKue U AIeKTPOMarHuTHbIC
2.2 5 1 https://m.edsoo.ru/7f41c97
BOJTHBI c
bu6mmoreka [JOK
2.3 Onrurka 10 3 https://m.edsoo.ru/7f41c97
C
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJIbBHOCTH

3.1

OCHOBBI CIICLIMAJIbHOM TCOpUU
OTHOCHUTCIIBHOCTH

bu6nmorexa [JOK
https://m.edsoo.ru/7f41c97
o




Hroro no pazneny 4
Paznea 4. KBAHTOBAS ®U3UKA
Bbubmoreka [JOK
4.1 DJIEeMEHTHI KBAHTOBOM OITHKHU 6 https://m.edsoo.ru/7f41c97
c
bubmmoreka [JOK
4.2 Crpoenue aroma 4 https://m.edsoo.ru/7f41c97
C
bubmuorexa [IOK
4.3 ATOMHOE F7IpO 5 https://m.edsoo.ru/7f41c97
c
Wroro no pazneny 15

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

bu6mmorexa [IOK
5.1 DneMEeHThI ACTPOHOMHUH U aCTPOPU3UKI 7 https://m.edsoo.ru/7f41c97
c
Hroro no pazneny 7
Pa3nen 6. OBOBLIAIOIIEE TIOBTOPEHUE
bu6mmoreka [JOK
6.1 O06o0maroree MOBTOPSHHE 4 https://m.edsoo.ru/7f41c97
c
Hroro no pazneny 4
PeszepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







HOYPOYHOE IIVNTAHUPOBAHUE

10 KUIIACC
KosauuecTBo yacoB DJIeKTPOHHbIE
Ne Hdara undposBbie
Tema ypoka Konrtpoabubie | Ilpakrnuyeckue
n/n Bcero U3Y4YeHMS o0pa3oBartejibHbIE
padoTbI padoTsbI
pecypchbl

®Pu3nka — Hayka O IPUPOJE.

1 Hayunsie MGTZK BbI nofHaIznil 1 02.09.202 brbmorexa [OK

i g R https://m.edsoo.ru/ff0c32e2

OKpYXaroIlero Mupa 5
Posb 1 MecTo ¢uzuku B

5 q)opMI/IpUOBaHHI/I COBPEMEHHOMN 1 04.09.202 bubnuorexa LIOK
Hay4YHOM KapTHUHBI MUDA, B 5 https://m.edsoo.ru/ff0c33e6
MIPAKTUIECKOU JIEATEITBHOCTH JIFO/ICH
Mexannueckoe IBHKEHUE.
OTHOCHTEIFHOCTh MEXaHHYECKOTO bubmuorexa [IOK

3 1 09.09.202
nBrxeHus. [lepemelienue, CKOpocTs, 5 https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE IPAMOTUHENHOE 1 11.09.202 bubnnoreka LIOK
JIBIDKEHUE 5 https://m.edso0.ru/ff0c3620

5 PaBHOyCKOpeHHOE MPSMOJIUHEIHOE 1 16.09.202 bubmuoreka LIOK
JIBUKCHHE 5 https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majieHue. Y CKOpeHue 1 18.09.202 bubnmoreka [IOK
CBOOOJTHOTO Ta/ICHUS 5 https://m.edsoo.ru/ffoc39cc

7 KpuBonuneiiHoe ABHKEHHE. 1 bubnnorexa LIOK




JIBr>KeHre MaTepruaaIbHON TOYKH 110 23.09.202 https://m.edsoo.ru/ffoc3ada
OKPYXKHOCTH 5
[Ipuniun otHocutenbHOCTH ["anues.
8 NuepuuanbHble CUCTEMBI OTCYETA 25.09.202 Bubmorexa HOK
ph . ’ o https://m.edsoo.ru/ff0c3be8
ITepsbslii 3akoH HproToHa 5
Macca tena. Cuna. [Ipunuun
9 CYIIEPIIO3UIINY CHI. BTOpoii 3aK0H 30.09.202 Bubmorexa HOK
yHep - DToport R https://m.edsoo.ru/ff0c3be8
HeroToHa 1t MaTepuaibHON TOUKH 5
10 Tperuii 3akod HeroToHa 11 02.10.202 bubnunorexa LIOK
MaTepUAIbHBIX TOYEK 5 https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOTo TAroTeHus. Cuia
11 TsoKecTd. [lepBas kocMuyeckas 14.10.202 bubmmorexa LIOK
FeP o https://m.edsoo.ru/ff0c3d00
CKOPOCTh 5
. I'vka. B
12 Cwuta ynipyroctu. 3akoH ['yka. Bec 16.10.202 bubnunoreka [IOK
Tena 5 https://m.edsoo.ru/ff0c3e18
Cuna tpenust. Koo durmenr tpesust.
13 Cuna cgn OTI/IBJ'IGI-(IbI/qu)I HH u BI/I)ieHI/II/I 21.10.202 bubmmorexa LIOK
P P A o https://m.edsoo.ru/ff0c3f76
TeJa B )KUAKOCTH WU rase 5
[TocTymnarensHOE U BpaliaTeabHOe
JIBIDKEHHE a0COJIFOTHO TBEPJIOTO Tea. bu6nmorexka [JOK
14 23.10.202
MowmenT cunsl. I1nedo cunbl. YcnoBus 5 https://m.edsoo.ru/ff0c41a6
paBHOBECHUs TBEPAOIO Tea
NMitynsc MaTepraibHON TOYKH,
15 CHUCTEMBI MaTEPUAIIBHBIX TOYEK. 28.10.202 bubnnorexa LIOK
Wmnynbe cuibl. 3aKOH COXpaHEHUs 5 https://m.edsoo.ru/ff0c43d6

HMITYyJIbCa. PeaktuBHOE JABHXKCHUC




Pabota u MOLIHOCTD CUJIBIL.
Kunernueckas sHeprus

bu6mmoreka [IOK

16 MarepuaibHoi Touku. Teopema 06 20'10'202 https://m.edsoo.ru/ff0c4502
W3MEHECHUY KHHETHUYECKON dHEPTHH
[ToreHuunanbpHas SHEPTHUs.
[ToreHManbHas YHEPrus 0
17 HepopMHpOBAHHOE Epymﬁﬁfr 04.11.202 | Dubimorera LIOK
https://m.edsoo.ru/ffOc46l1a
[ToreHuuanbHas SHEPTUs Tena BOIU3U )
MOBEPXHOCTHU 3eMIIN
[ToTeHnnanbHBIC U HETIOTCHIIMATLHBIE
cuibl. CBs3b pabOTHI
18 HENOTESHINAIbHBIX CUJI C U3MECHEHHEM 06.11.202 bubanoreka IIOK
MEXaHUYECKON JHEPIMHU CUCTEMBI TEJI. 5 https://m.edsoo.ru/ff0c478c
3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPTUN
JlaGopaTtopHast pabota
«HMccnenoBanue CBsI3M pabOTHI CUJTBI C
19 M3MEHEHHUEM MEXAHUYECKOM dSHEPTUn 11.11.202
TeJa Ha IPUMEPE PaCTSHKEHUS 5
PE3UHOBOTO KTyTa
Koutposnbnas paborta mmo teme Bu6morexa [IOK
20 «Kunemaruka. Jlunamuka. 3aKOHBI 13.11.202 https://m.edsoo.ru/focAb74
COXpaHEHUS B MEXAHHUKE) 5
OCHOBHBIE TTOJIOKECHHS MOJICKYJISIPHO-
21 KMHETH4ecKkoi Teopuu. bpoyHoBckoe 25.11.202 bubmmorexa [TOK
https://m.edsoo.ru/ff0c4dc2
nswkenue. upoysus 5
22 XapaxTep JBUKEHUS U
B3aNMOEHCTBUA YaCTUIL BEIIECTBA. 27.11.202
Mogenu cTpoeHHs Ta30B, KUIAKOCTEN 5




1 TBEPJIBIX TEI

Macca mounekyin. KonuuectBo

23 02.12.202
Bemectna. [locrosinnas ABorazipo 5
TemnoBoe paBHoBecue. Temneparypa

24 u e€¢ uamepenue. [llkana remneparyp 04.12.202
Lenscus 5

o5 Hneanpusii raz 8 MKT. OcHOoBHOE 09.12.202 bubanoreka IIOK
ypaBaenne MKT 5 o https://m.edsoo.ru/ffOc4fde
AOcoioTHas TeMIIepaTypa Kak Mmepa

26 CpeIHEW KMHETUYECKON SHEPTUn 11.12.202 bubnuorexa LIOK
JIBHKCHHSI MOJICKYJT. Y paBHEHHE 5 o https://m.edsoo.ru/ffoc511e
MenneneeBa-Knaneiipona

27 3akon JlaapToHA. ['a30BbIC 3aKOHBI 16.12.202

5

JlaGopatopHas pabota

28 «MccnenoBanue 3aBUCUMOCTH MEKIY 18.12.202
napamMeTpaMH COCTOSTHUS 5
pa3pexKEeHHOro ra3a

29 M30mponeccsl B ACATBHOM ras3e u ux 93.12.202 bubnuorexa LIOK
rpadudeckoe npencTaBIeHue 5 o https://m.edsoo.ru/ff0c570e

30 BHyTpenHsis sHeprus bubmuoreka LIOK
TEPMOAMHAMHYECKON CHCTEMBI U 25.12.202 https://m.edso0.ru/ff0c5952
crioco0sl e€ m3MeHeHus. KonnuectBo 5

TEIUIOTHI U paboTa. BHyTpeHHss




OHEPIrusa OJHOATOMHOI'O HACAJIbHOI'O
rasa

Bbubmoreka [JOK

31 Bugts Temtonepena-in 23'01'202 https://m.edsoo.ru/ff0c5¢c36
VY nenpHas TEIII0EMKOCTD BEIIECTBA.

32 KonuuecTBo TemaoTel npu ) 15.01.202 bubmumoreka LIOK
Terionepenaye. AnnadaTHbIN 6 https://m.edsoo.ru/ff0c5¢36
po1Iecc

33 IIepBbIil 3aKOH TEPMOJIMHAMUKH U €I0 20.01.202 bubnuorexa LIOK
MIPUMEHEHHE K U30Ipolieccam 6 https://m.edsoo.ru/ffOc5efc
Heob6patumocts npoiieccos B

34 npipoxe. Bropoii 3akor 22.01.20 | Dubmsorexa LIOK

Prpoae. BTOp R https://m.edso0.ru/ff0c6230
TEPMOJIMHAMHUKHI 6

35 [Ipunnun peiicreus u KI1/] rennosoit 97 01.202 bu6mmoreka [IOK
MallHbI 5 https://m.edsoo.ru/ff0c600a

36 Hukn Kapuo u ero KII/ 29.01.202

6

37 DKOoJI0ruyecKue npoosIeMbl 03.02.202
TEIJIOPHEPTETUKU 5

38 O6o06maromuii ypok «MosekysipHas 05.02.202 bubmuoreka [IOK
¢usnka. OCHOBBI TEPMOJMHAMUKHI 6 o https://m.edsoo.ru/ff0c6938

39 KonrponsHas pabora 1o teme bubnuoreka LIOK




«MonekymnspHas pusuka. OCHOBBI
TEPMOJIUHAMUKI

10.02.202
6

https://m.edsoo.ru/ff0c6a50

[TapooGpa3oBanue 1 KOHACHCAIHSI.

Bbubmoreka [JOK

12.02.202
40 Hcnapenue u KunexHue 6 https://m.edsoo.ru/ff0c63b6
AOCOJIOTHAsI U OTHOCUTEbHAS Bt LOK
UOIMOTEKA
. i 24.02.202
41 BJIQXKHOCTb BO3/1yxa. HachlieHHbII httos://m.edsoo.ru/ff0c6Ad8
nap 6
Trépnoe teno. Kpucramimyeckue u
amopdHbIe Tena. AHU30TPOIHS Eu6 10K
b nOJINOTEeKA
42 CBOICTB KpucTamioB. JKuukue 26.02.202 httos://m.edsoo.ru/FOCE510
Kkpuctajibl. CoBpeMEHHbIE 6
MaTepUaIbI
[TnaBneHMe U KPUCTATITU3AIIHSL. Eu6 10K
UOJINOTEeKA
. .03.202
43 VenpHas TEII0Ta TUTaBJICHUS 03.03.20 httos://m.edsoo.ru/f0C6708
CyOnmumanus 6
bu6mmoreka [IOK
44 YpaBHeHHE TEMI0BOro Oananca 25.03.202 httos://m.edsoo.ru/F0c6820
DneKTpU3aIus Tell. DIEeKTPUICCKHMA
45 3apsia. J[Ba BUa AEKTPUIECKUX 10.03.202 bubmorexa [OK
PAA. P R https://m.edsoo.ru/ffOc6bcc
3apsiIoB 6
[TpoBOTHUKH, TUIIEKTPUKH U
46 nfn HOBO HI/II[KI/I 3aK(I))H COXpaHEHUS 12.03.202 bubmorexa HOK
YHPOBOA ' P R https://m.edsoo.ru/ffOc6bcc
AIIEKTPUYECKOTO 3apsia 6
B3aunmoneiictBue 3apsiaoB. 3aKOH Eub 110K
. . nOIHOTEeKA
47 Kynona. ToyeuHslil 351€KTpUUECKU 27.03.202 httos://m.edsoo.ru/Ff0c6ced
3apsin




Hanps>k€HHOCTB 211EKTPUYECKOTO
nosist. [IpuHnmn cynepnosunuu

bu6mmoreka [IOK

48 19.03.202
ANIEKTPUYECKUX MoJier. JInnun 6 https://m.edsoo.ru/ff0c6df2
HaIPSKEHHOCTH
Pabota cuit 51eKTpocTaTu4ecKoro Eu6 10K
nOIMOTEeKA
49 ross. [Torenmuman. PasHocts 24.03.202 httos://m.edsoo.ru/FOC600
[IOTEHIIAAIOB 6
[TpOBOTHUKY U AUAJICKTPUKH B
50 2JIEKTPOCTATHYECKOM I10JI€ 26.03.202 bubmmorexa TIOK
P ' R https://m.edsoo.ru/ff0c7018
JuaekTpudeckas MpOHUIIAeMOCTh 6
N bubmuorexa [IOK
. 1.03.202
51 OnexTpoémkocTs. Konaencarop 2 03.20 httos://m.edso.ru/ff0c7126
DNEeKTPOEMKOCTH TJIOCKOTO Eu6 10K
UOJINOTEeKA
2 . 02.04.202
5 KOHJEHCATOpa. DHEPTUs 3apsHKEHHOTO httos://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa 6
53 ﬂa6opaT“opHa;1 pabota I/I3Mepel'{'I/Ie 14.04.202
AIIEKTPOEMKOCTH KOHCHCATOpa 5
[IpyrHIMI 1EWCTBYS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMTMPOBAILHOTO
54 anmnapara, CTpyHHOTO IPUHTEPA. 16.04.202
DIIeKTpOoCcTaTUYECKas 3aIUTa. 6
3a3emileHne 3IeKTPONpruOopoB
55 DNEeKTPUYECKUN TOK, YCIOBUS €r0
cymecTtBoBaHus. [[0CTOSTHHBIHN TOK. 21.04.202
Cuna toka. Hanpspxenue. 6

Conpotusnenue. 3akoH Oma Ji1st




ydacTKa eI

HOCJIG,I[OB&TCJIBHOC, napajjiCJIbHOC,
CMCIIaHHOE COCAUMHECHUC

bu6mmoreka [IOK

56 npoBoIHUKOB. JlabopaTopHas pabota 0.5 23.04.202 httos://m.edsoo.ru/FOCTAT
«M3yueHune cMeaHHOTO COSAMHEHUS 6
PE3UCTOPOBY
57 PaboTa 1 MOIIIHOCTB AJIEKTPUIECKOTO 28.04.202 bubnuoreka [IOK
ToKa. 3akoH Jlxoynsa-Jlenua 6 https://m.edsoo.ru/ff0c7838
3akon Oma 171 MOJTHOH (3aMKHYTOM )
anexktpuueckon uenu. Koporkoe
bubanoreka IIOK
58 3aMbIkanue. JlaboparopHas padora 0.5 30.04.202 httos://m.edsoo.ru/f0c7ae0
«M3mepenne D/IC ncrounrka Toka u 6
€ro BHYTPEHHETO COMPOTUBIICHUS»
PezepBHblil ypok. KoHTposbHas Eu6 10K
" " nOIMoTEKA
59 pabota noUTeMe OnekTpoauHamuka" / 05.05.202 httos://m.edsoo.ru/ff0c8c56
Bcepoccuiickas mpoBepouHas padboTa 6
O06o06maromuit ypok
60 «3J‘I€Ij 0 IzIHaI\ZII:Ka» / 05.05.202 bubmmorexa TIOK
por R https://m.edsoo.ru/ff0c88be
Bcepoccuiickas npoBepodHas pabota 6
DJEeKTpOHHAS TPOBOIUMOCTH TBEPIBIX
61 METaJIOB. 3aBUCHMOCTh 07.05.202
COIIPOTHUBIICHUS] METAIJIOB OT 5
Temrneparypbl. CBEpXIPOBOIMMOCTh
62 SHeIETqueCKHﬁ TOK B BaKyyMe. 12.05.202
CBOIICTBA 3JIEKTPOHHBIX ITyYKOB 6
63 [TonynpoBOIHUKY, UX COOCTBEHHAs U bubnuoreka LIOK




IIpUMECHas MpoBOAMMOCTb. CBOMCTBA

p—n-mepexoa. 24'05'202 https://m.edsoo.ru/ffOc84ae
[TorynpoBoIHUKOBBIE IPUOOPHI
DJIEKTPUYECKUI TOK B paCTBOpax 1

64 paciuiaBax 3JE€KTPOJIMTOB. 1 19.05.202 bubnmoreka [JOK
DIIEKTPOIUTHYECKAS TUCCOLIMALIUS. 6 https://m.edsoo.ru/ff0c82ba
DneKTpoau3
DJIEKTPUUYECKUI TOK B rasax.

65 CamocTrosiTenbHbII I:I 1 21.05.202 bubnunorexa LIOK
HECAMOCTOSITEIbHBIN pa3psijl. 6 https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
DneKkTpruuecKue mpruodopsl U

66 YCTPOMCTBA U UX MPAKTUUYECKOE 1 99 05.202 bubnunorexa LIOK
npumMmeHenue. [IpaBuna TeXHUKH 5 https://m.edsoo.ru/ff0c86fc
6e30macHOCTH
KonTponbnas pabota o teme

67 ((3J'I€KTpOCTaTI:IKa. [TocTosiHHBIM 1 26.05.202 bu6mumoreka LIOK
aneKTpudeckuil Tok. Toku B 6 https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX Cpeaax»

68 Peseprubliil ypok. O0001maronuii ypok 1 26.05.202 bubnunoreka [IOK
o temam 10 kimacca 5 https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB IIO 68
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11 KIIACC

KonuyecTBo yacoB DJIeKTPOHHBIE
Ne Mara nudposbie
Tema ypoka Konrpoasubie | IIpakTnyecku
n/n Bcero U3y4YeHH s oOpa3zoBarTe/ibHbIE
padoTsbI e padoThl
pecypchbl
[TocTosTHHBIE MATHUTHI M UX

1 B3auMojiericTBue. MarouTHoe MojJe. 1 bu6nuorexa [JOK
BekTop MarHuTHOI MHIYKIINY. 02.09.2025 | https://m.edsoo.ru/ff0c9778
JIMHUY MarHUTHOM MHIYKUWN
MarauTHo€ 1oJje npoBOIHUKA C

5 ToKOM. OmBIT DpcTena. 1 bubnmnoreka [IOK
B3aumMopeiicTBre MPOBOAHUKOB C 04.09.2025 | https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHast pabora «3yuenue 1 1 bubnuoteka [IOK
MarHUTHOTO ITOJISl KATYIIKH C TOKOM» 09.09.2025 | https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TOJIS Ha
MIPOBOJIHUK ¢ TOKOM. Cuna Amriepa.

4 JlaGoparopHas paboTa 1 1 bu6muoreka LIOK
«HccnenoBanue neiicTBUA 11.09.2025 | https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHuTa Ha paMKy ¢
TOKOM)

JlelicTBME€ MAarHUTHOTO TIOJIST Ha

5 JBUKYLTYIOCS 3apSDKEHHYIO YaCTHILY. 1 bubmuoreka [IOK
Cuna Jlopenna. Pabota cumsl 16.09.2025 | https://m.edsoo.ru/ff0c9df4
Jlopenna

6 DNIeKTPOMAarHuTHasE UHAYKIIHS. 1
[Torox BeKTOpa MarHUTHOM 18.09.2025




unaykuu. IJC unaykuuu. 3aKkoH
AIIEKTPOMATHUTHOW WHTYKITHH
®dapanes

JlaboparopHas paboTa
«MccnemoBanue siBJICHUS
3HeKTpOMaFHHTHOﬁ HUHIAYKIUW

23.09.2025

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

NHunykTuBHOCTD. SIBIICHUE
camouHAykuu. J1C caMOMHAYKIINH.
DHeprusi MarHUTHOTO TOJIs1 KaTYLIKH
C TOKOM. DJIEKTPOMarHuTHOE T0Jie

25.09.2025

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

TexHu4eckue ycTpomucTBa U ux
IIPUMEHEHHUE: IOCTOSIHHBIE MarHUTHI,
3JIEKTPOMArHUTBI, JIEKTPOABUTATENb,
YCKOPHUTENH JIEMEHTaPHbIX YaCTHII,
WHIYKINOHHAs IIeYb

30.09.2025

10

Ob6o6maromuit ypok «MarautHoe
nose. DIeKTPOMarHUTHAsI WHIYKIIHSD)

02.10.2025

bu6nuoteka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTponbnas paboTa o teme
«Mar"uTHoe 1ojJie.
3J'I€KTpOMaFHI/ITHa$I I/IH)IYKHI/ISI»

14.10.2025

bu6nunoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOOIHBIE MEXaHUYECKHE
konebanus. [[apmoHnueckue
KoneOaHus. YpaBHEHUE
TapMOHHMYECKUX KOJI€OaHUH.
[IpeBpartenue YHEPTUN

16.10.2025

bu6nuorexa [JOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
neproja MallbIX KoJieOaHuii Tpy3a Ha

21.10.2025




HUTH OT JJIMHBI HUTU U MACCBI I'py3a»

14

Koneb6arenbuplii KOHTYp. CBOOOIHBIC
AJIEKTPOMArHUTHBIE KOJICOaHUS B
U/IeaTbHOM KO0JIeOAaTeIbHOM KOHTYpE.
AHaNOrus MEXy MEXaHUYECKUMH U
AJIEKTPOMATrHUTHBIMU KOJICOAHHSIMU

23.10.2025

but6mmoreka [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXpaHEHHUS SHEPTUHU B U/I€a]IbHOM
K0J1e0aTeIbHOM KOHTYpE

28.10.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ffOch9c4

16

IIpencraBnenue o 3aTyxaromux
KosieOaHusX. BeHyXIeHHBIC
MeXaHu4ecKue Kosebanus. PezoHanc.
BbIHYX/1€HHbIE 3]IEKTPOMAarHUTHBIE
KoseOaHus

30.10.2025

bubmuorexa [IOK
https://m.edsoo.ru/ff0cbb86

17

[TepemennbIil Tok. CHHYCOUAATBHBIN
MEPEMEHHBIN TOK. MOITHOCTH
NIEPEMEHHOT0 TOKA. AMIUIUTYIHOE U
JIEHCTBYIOLIEE 3HAYCHUE CUIIBI TOKA U
HaIPSKEHUS

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbhd34

18

Tpanchopmarop. [IpousBoactso,
nepegaya u norpedieHue
3JIEKTPUYECKON SHEPTUH

19

YCTpOUCTBO U NIPAKTUYECKOE
IIPUMEHEHHUE DIIEKTPUYECKOT O 3BOHKA,
TeHepaTopa IMEPEMEHHOTIO TOKA,
JIMHUU DJIEKTporepenad

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

20

DKOJIOrHYecKre puCcKU npu
IPOM3BOJICTBE DIIEKTPOIHEPTUH.




Kynberypa ucnonb3oBanus
ANEKTPOIHEPIUU B IIOBCETHEBHOM
JKU3HU

MexaHn4yecKkue BOJIHBI, yCIOBHS
pacnpoctpanenus. [lepuon.

21 CKopocCTh pacrpocTpaHeHus U JUTMHA bubmmorexa LIOK
p pacipoctp g https://m.edsoo.ru/ffOcca54
BOJIHEL. [loniepeuHbie U MpoI0IbHBIC
BOJTHBI
3Byk. CkopocTh 3ByKa. [ pOMKOCTh bu6nunoreka LIOK
22
3ByKa. Beicora Tona. TemOp 3ByKka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHBIE BOJHBI, UX
23 cBoMcTBa U cKopocTh. [1Ikana bubmmorexa [IOK
p ' https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paAUOCBA3ZH U
24 TeneBueHus. Pa3Butue cpencTs
cBs3u. Paguonoxkarus
o5 KonTponbhas pabora «Konebanus u bu6nmuoreka LIOK
BOJIHBD) https://m.edsoo.ru/ff0cc6f8
[TpstmonmHEHOE pacipocTpaHeHHE
26 CBETa B OJHOPOJHOMU Cpejie. bubnmnoreka [IOK
ToueuHslil HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHue cBeTa. 3aKOHbI
27 oTpaxkenus ceera. [loctpoenue bubmmorexa LIOK
P . P https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKalie
28 [Tpenomnenue ceera. [loanoe bubmmoreka [IOK

BHyTpeHHee oTpakeHue. [IpenenbHbiii

yToJI IIOJIHOTO BHYTPEHHETO

https://m.edsoo.ru/ff0cd7f6




OTPAKCHHUA

JlabopaTtopHas padota «3mepenue

bubmmoreka IIOK

29
TOKAa3aTeIIsl IPEJTOMIICHUS CTEKIIA https://m.edsoo.ru/ffOcd67a
JIunzel. [Toctpoenue nzo0paxxeHuii B
30 aua3e. DopMylia TOHKOH JTHMH3BI Bubmroreia LIOK
F POPMY ' https://m.edsoo.ru/ffOcddle
VYBenuueHue JIuH3bI
JlaGopaTtopHnas pabota
31 «HMccnenoBanue CBOMCTB
M300paXEHUI B JTMH3aX»
Hucnepcus cBeta. CiioxKHBINA COCTaB
39 oenoro cBera. Llet. JIlaboparopHas
pabora «Habitoienue aucrepcuu
CBETa»
Wutepdepenmms ceera. Audpaxus bub6nuoreka LIOK
33 i
cBeta. JludpakunoHnHas pemeéTka https://m.edsoo.ru/ff0ced22
[Tonnepe4HOCTh CBETOBBIX BOJIH. bubmuoreka LIOK
34
ITonspusanus ceera https://m.edsoo.ru/ff0cf02e
OnTuyeckue NpudOpsl U YCTPOHCTBA
35 U YCJIOBHS UX 0€3011aCHOTO
MIPUMEHEHHUSI
['paHUIBI TPUMEHUMOCTH
36 KJ1accuyeckor mexaHuku. [ToctynaTet bubnuoteka [IOK
CIIEHUAJILHON TEOpUHN https://m.edsoo.ru/ff0cf862
OTHOCHUTEIBHOCTH
OTHOCUTETHHOCTH OJTHOBPEMEHHOCTH.
37 3amMesieHHE BpEMEHU U COKpAaIlleHHUE Bubmroreia LIOK
8 P patt https://m.edsoo.ru/ffOcfa42
JUTUHBI
38 DHeprusi ¥ UMNYJbC PENATUBUCTCKON bubnmoreka [IOK




qaCTUILIbI. CBsI3b Macchl C 3HCpFPIeI>i u
HMITYJIbCOM. BHepFI/Iﬂ IIOKOs

https://m.edsoo.ru/ffOcfc68

KonTponbHas pabota «Onruka.

bubmuorexa [IOK

39 OCHOBEI CrICUMALHOM TEOpHH https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH»
®oronsl. Popmyna [lnanka. DHeprus bu6mmoreka LIOK
40
Y UMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIE0BaHNE 56 [TOK
nOIMOTEKA
41 . A.T.
porospdexra. Onbro: https://m.edsoo.ru/ffOcffc4
Croneroa
3akoHbl poTodddexra. YpaBHEHHE
42 31?1HmTe(§Ha Ji)lq&)omaq)g)ema bubmorexa LIOK
A ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» goroaddexra
Hasnenue cera. OnwiThl I1. H.
43 JleGeneBa. XMUMHYECKOE ENCTBUE bubmorexa [OK
' https://m.edsoo.ru/ff0d04a6
CBeTa
TexHu4eckue ycTponcTea u
MPaKTUYECKOE IPUMEHEHHUE:
44
dboTorneMeHT, POTOIATUHK,
CoJIHEUHas OaTtapest, CBETOINO0/
bu6nuoteka [JOK
Pemenue 3amau mo tTeMe «J€MEHTHI
45 . https://m.edsoo.ru/ff0d030
KBAHTOBOM OIITHKH 5
Moaens atoma ToMmcoHa. ONBITHI
46 Pesepdopna o paccesHUIo 0-4acTH Bubmroreia LIOK
PHOPA P t https://m.edsoo.ru/ff0d091a
[TnanerapHast MOAeNb aTOMa
47 IToctynatel bopa bubmorexa [OK

https://m.edsoo.ru/ff0dOafa




W3nydenue u noriomeHne GOToHOB
IIpY [IEPEXOIe aTOMa C OJTHOTO

bubmmoreka IIOK

48
YPOBHS SHEPTUU Ha Apyrou. Bujbl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BoHoBEIE cBOMCTBA YyacTUL[. BOJIHEI
ne bpoins. KopnyckynsipHo- bu6mmoreka LIOK
49 .
BOJIHOBOM Jyasin3M. CriOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYX/ICHHOE U3ITy4eHUE
OTkpbITHE PaAMO0aKTUBHOCTH. OTIBITHI
50 Pe3ep do 1:1 10 OTIPEJICIICHUIO bubmorexa [OK
PPOPA pel https://m.edsoo.ru/ff0d0fd2
COCTaBa pPaIMOAKTUBHOTO U3ITyUEHUS
CaoiicTBa anb(a-, 6eTa-, ramMmma-
51 usnydeHus. Bnusnue
pPaZOaKTUBHOCTH Ha KUBBIC
OpTraHU3MBI
OTkppITHE TPOTOHA U HEUTPOHA.
N3oronsl. Anbda-pacmnan bubmorexa HOK
52 T o https://m.edsoo.ru/ff0d116
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa- >
pacnan. ['aMmma-nsiydenue -
DHeprusi CBsSI3U HYKJIOHOB B sijIpe.
Snepusle peakuuu. SAnepHbii bubmuoreka [JOK
53 peakrtop. [Ipobnembl, TepCcIIeKTHUBEI, https://m.edsoo.ru/ff0d135
HKOJIOTUYECKUE ACTIEKTHI AIEPHOU 6
SHEPTreTUKU
54 DneMeHTapHble YacTHuIlbl. OTKpBITHE bu6nuorexa [JOK

nmo3uTpoHa. MeToapl HaOMIOICHHS U
pErucTpanuy JIEMEHTAPHBIX YaCTHII.
Kpyraeriii cron «PyHaameHTanbHbIe
B3auMoaecTBHA. ETWHCTBO

https://m.edsoo.ru/ff0d0e38




buznyecKoil KapTUHBI MUPaA»

55

DTanbl pa3BUTHS aCTPOHOMHUH.
[TpukiagHOe 1 MUPOBO33PEHUYECKOE
3HAYEHHUE ACTPOHOMHUHU. By
3BE3HOTO HeOa. Co3Be3us, IpKUE
3BE3/bI, INIAHETHI, UX BUIMMOE
nekenne. CojlHeyHast CUCTEMA

56

Comnuue. ConHeuHast akTUBHOCTb.
Uctounuk sneprun ColiHIla U 3BE3]1

57

3BE3/bI, X OCHOBHBIE
XapaKTePUCTUKU. 3BE3/IBI TITaBHOU
MOCIIeI0BATEIbHOCTU. BHYTpeHHEE
crpoenue 3B&311. COBpeMEHHBIE
IIPEJICTABJICHHS O IIPOMCXOKICHUH U
spomrony CoJTHIIA U 3BE3]

58

Mneunsiii [1yTe — Hama ['anakTuka.
[Tonoxxenue u neuxenue ConHua B
I"amakTuke. ['amakTukn. YEépHble
JBIPBI B SIAPAX rajlakTUK

59

Bcenennas. PazOeranue rajlakTuk.
Teopus bosbioro B3peiBa.
PenukroBoe uznydeHue.
MerarajgakTuka

60

HCpCH_ICHHLIC HpO6JlCMBI ACTpOHOMHU

61

KonrponbHas pabota «1neMeHTbI
ACTPOHOMMH U aCTPOPUIUKI»

62

O6o06matomuii ypox. Ponb ¢pusuku u
ACTPOHOMHUHU B YKOHOMUYECKOM,




TEXHOJIOTHYSCKOM, COLIMAIbHOM U
ITHYECKOH cepax IesITeTbHOCTH
YyeJi0BeKa

O6o06matomuii ypox. Poss 1 MecTo
63 ($U3UKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOM KapTHUHE MUPA

O6o06maromuii ypok. Posb
64 (bu3HYECKOM TeopuH B
(bopMUPOBAHUH MTPEACTABICHUH O

buznyecKoil kKapTUHE MUpa

Ob6o06maromuit ypok. Mecto
65 (U3UYECKON KapTHHBI MUpA B 00IIIEM
psIy COBPEMEHHBIX €CTECTBEHHO-

Hay4HBIX [IPEJCTaBICHUM O IIPUPOJIE

Pe3epBHbIN ypoK. MarHuTHoe mouie.

66
DNEKTpOMAarHuTHas MHIAYKIHS

Peseprubriit ypok. Ontrka. OCHOBBI
67 CIEeUaJIbHON TEOPUH
OTHOCHUTEIBHOCTH

Pesepnsiit ypok. KBanToBas ¢pusuka.
68 DJeMeHTHl aCTPOHOMHH U
acTpou3uKu

bu6anoreka LIOK
https://m.edsoo.ru/ff0d178
4

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJbHOM TIPOI'PAMMOBI

10 KJIACC

Kon
NPoBepPsIeMoOro
pe3yJabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero 0011ero 06pa3oBaHus

10.1

JleMOHCTpUpOBaTh Ha NpHUMEPaxX poJib M MecTo (U3UKH B
(hopMUPOBaHUHM COBPEMEHHOW HAyYyHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHON TEXHUKU U TEXHOJIOTUM, B MMPAKTUYECKOU JIEATEIbHOCTH

mronen

10.2

VY4YuUTBIBaTh TPAHHIIBI IPUMEHEHHS U3YYCHHBIX (U3NIECKUX MOIECTICH:
MaTepualibHas TOYKa, MHEpLHalbHAas cHcTeMa OTC4€Ta, abCOJIIOTHO
TBEPOE TEJO, UICAIBbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUIKOCTEN 1
TBEPABIX T, TOYECHHBIA DJJICKTPUUYECKUN 3apsi — IPU PELICHUH

bu3nvecKux 3amaq

10.3

Pacnio3naBate ¢u3nueckue siBIeHUsS (MPOIECChl) U OOBACHATh UX Ha
OCHOBE 3aKOHOB MEXAaHUKH, MOJIEKYJISIPHO-KUHETUYECKOH TEOpHH
CTpOEHHUSI  BellecTBAa U  DJJEKTPOJAMHAMHMKH: PaBHOMEpPHOE U
PaBHOYCKOpPEHHOE MPSMOJIMHEHHOE JBUKEHHE, CBOOOIHOE NaJeHUE
TENl, JBWKCHHE TI0 OKPYXHOCTH, WHEpIHS, B3aMMOJCHCTBHE TEII;
muddy3us, OpOYHOBCKOE JBHXKEHHME, CTPOECHHE OSKHUIKOCTEH W
TBEPABIX  TeJ, H3MEHeHHe o0béMa Tel TpH  HarpeBaHUH
(oxnaxIeHuu), TEIIOBOE pAaBHOBECHE, WCIApEHUE, KOHJCHCAIIHS,
TUTaBIICHWE, KPUCTAJUIM3AlUs, KWUICHHWe, BJIAKHOCTh  BO37yXa,
MIOBBIIIEHUE JIABJICHUS Ta3a MPU €ro HarpeBaHUM B 3aKPHITOM COCYAE,
CBA3b MEXIYy IapaMeTpaMu COCTOSIHMSI Tra3a B M30IpOLECcCax;

OJICKTpHU3auuA TCII, B3aHMO)IeI>'ICTBHe 3apsa10B

10.4

OnuceiBaTh MEXaHUYECKOE JIBIKEHUE, HCHOIb3ys (u3NYecKue
BEJIMYMHBI: KOOpPAMHATA, MyTh, NEPEMEIIEHNUE, CKOPOCTh, YCKOPEHHUE,
Macca Tela, CWIa, MWMIYJbC Tela, KHUHETHUYECKas DSHEpIus,
MOTEHIIMAJbHAs JHEpPrusi, MeXaHudeckass paboTa, MeXxaHH4yecKas
MOIIIHOCTb; IIPU OMMCAHUH MPAaBUIBHO TPAKTOBATh (PU3MUECKUI CMBICI
UCTOJb3yEeMbIX BEIMYMH, MX OOO3HAUeHWs M EIWHUIIBI, HaXOIUTh
(opMyIIbl, CBA3BIBAIOIINE aHHYIO (PU3NYECKYIO BEMUUHY C JPYTUMHU

BCIMYMHaAMH

10.5

OnuceIBaTh HU3YUYCHHBIC TCIIJIOBBIC CBOWCTBA TEI W TEIUIOBBIC




SBJICHUS, UCHOJb3ys (U3MUECKHe BETUYMHBI: JaBJICHHWE rasa,
TEMIEpaTypa, CpedHsAs KUHETUYECKass HHEPrusi XaoTHYECKOI'O
JOBUKEHMSI MOJIEKYN, CpPEJHEKBaJIpaTU4yHasi CKOPOCTb  MOJEKYI,
KOJMYECTBO  TEIUIOTHI, BHYTPEHHAS OJHeprus, pabora rasa,
KO3 (ULKMEHT TOJE3HOr0 JEWCTBUS TEIUIOBOTO JABHUTraTels; Mpu
ONMCAHUU IIpaBUJILHO TPaKTOBAaTh dusmueckuit CMBICT
UCTOJBb3yEeMBIX BEJIWYHH, WX OOO3HAYCHHMS M EIUHHIIBI, HAXOIHUTb
(hopMyIibl, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BETUUHUHY C APYTHMHU

BCJIMYMWHaM

10.6

OnucelBaTh M3y4YEHHBIE JJIEKTPUUYECKHE CBOMCTBA BELIECTBA U
ANEKTPUYECKUE  SIBICHUS  (TPOLIECCHI), HCMONB3yd  (U3HUECKUE
BEJIMYMHBI: ANEKTpUYECKUN  3apf, AIIEKTPUYECKOE  TIOJIE,
HanpspKEHHOCTh  TOJIS, IOTEHLMAJ, pPa3sHOCTh MOTEHUUAJIOB; IpHU
OMMCAaHUU MPABWIBHO TPAKTOBATh (PU3UUECKHI CMBICI HCIOJIb3yEeMbIX
BEJIMYMH, WX OOO3HAYEHHUA M €IUHUIBL, YKa3blBaThb (QOPMYJIBL,
CBSI3BIBAIOIIME  JAHHYI0 (HU3UYECKYI0 BEIMYUHY C JAPYTHMH

BCIMYMHaAMH

10.7

aHAIM3UPOBaTh (U3MYECKUE TPOLECChl U  SABICHUS, HCIOIb3YS
(du3nvecKne 3aKOHbI U MPUHIUIIBL: 3aKOH BCEMUPHOTO TsATOTeHHS, 1, 11
u I 3akoHsl HproTOHA, 3aKOH COXpaHEHHS MEXAHUYECKOW DHEPIUM,
3aKOH COXPaHEHMS UMITYJIbCA, IPUHIUI CYHEPIOZULMU CUJI, TPUHLIUIL
paBHONpaBUsl MHEPUUAIBHBIX CHCTEM  OTCUETA; MOJIEKYJISIPHO-
KUHETHYECKYIO TEOPUIO CTPOEHUS BEUIECTBA, Ia30BbIE 3aKOHBI, CBS3b
CpeaHeld KUHETHUYECKOM JHEPIuu TEIIOBOIO JBMXKEHUS MOJIEKYJN C
abCOMIOTHON TeMImepaTypoid, MEepBbI 3aKOH TEPMOJUHAMHKHU; 3aKOH
COXpAHEHUs DJJIEKTPUYECKOro 3apsia, 3akoH Kymona; mpu 3ToM
pasznuuaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe

BBIPAKCHUC U YCIIOBUA (I‘paHI/IHLI, 06J'IaCTI/I) IIPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC MMPUHIUIIBI JIeicTBUsA MallliH, HpI/IGOpOB n
TEXHUYCCKHUX yCTpOﬁCTB; pa3jm4atb  yCJIOBUA  HUX 0e301acHOTO

HCIIOJIb30BaHUS B IOBCEAHEBHOM KU3HU

10.9

BBITIONHATE SKCIIEPUMEHTHI TI0 HCCIIEI0BAHUIO (PU3NYECKUX SIBICHUN U
MIPOLIECCOB € MCMOJIB30BAaHUEM MPAMBIX U KOCBEHHBIX U3MEPEHUI; ITpU
aToM (dopmyaupoBaTh MpobieMy (3amady) W THUIOTE3Y Y4eOHOTO
JKCIIEPUMEHTa,  coOuMpaTh  yCTAaHOBKY M3  MPEIJIOKEHHOTO

O60py,£[0BaHI/I$I, IMPOBOAIUTD OIIBIT U (I)OpMyJ'II/IpOBaTL BBIBOAbI

10.10

OCYHIGCTBJ'ISITI) nNpAMBIE W KOCBCHHBIC H3MCPCHUSA (1)H3H‘I€CKI/IX

BEJIMYUH, NPU 3TOM BBIOMPATh ONTHUMAIBHBIA CIIOCOO0 HM3MEPEHUs H




HUCIIOJIb30BaTh U3BCCTHBIC MCTOAbI OLICHKH HOI‘peH_IHOCTCI\/JI I/IBMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIY (QHU3NYSCKUMHU BEIMYMHAMH C
HCIIOJIb30BAHUEM TMPSMBIX HM3MEPECHHI; TPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (PHKCHUPOBATh pe3y/lbTaThl IMOJYYCHHOH 3aBUCUMOCTH
(U3MUECKUX BETUYHH B BHJIE TaOIHIl ¥ TpaUKOB, 1e1aTh BBIBOJBI IO

pe3yJbTaTaM UCCIeI0BaHUS

10.12

CoOmomaTe mpaBwia 0O€30MacHOrO0  Tpyda TPU  MPOBEACHUU
WCCIAEAOBAaHMN B  paMKax ydeOHOTO OJKCIIEpUMEHTa, Y4YeOHO-
HCCIIEIOBATENILCKOW M MPOEKTHOW JEATEIIBHOCTH C HMCHOJb30BaHUEM

M3MEPUTENIbHBIX YCTPONCTB U J1a00paTOpHOTO 000pYI0BaHUS

10.13

Pemarp pacuérHble 3aauM ¢ SBHO 3aJaHHOM (U3NYECKON MOJEIBIO,
UCHOJIb3YS (PU3MYECKUE 3aKOHbI M NPUHLUIBI, HA OCHOBE aHAIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MYECKYIO MOJEIb, BBLAEIATH
¢u3nyeckue BEIMUUHBI U (OPMYJIbl, HEOOXOJUMBIE AJIS €€ peLIeHHUs,
MIPOBOAUTH PACUYETHI U OLIEHUBATh PEAIIbHOCTh MTOJyYEHHOTO 3HAYEHUS

(bu3HYECKOI BeTMUNHBI

10.14

Pemats Ka4CCTBCHHBIC 3aJa4n: BBICTpanuBaTb JJOTHYCCKHU
HCTIPOTUBOPCUUBYIO ILICTIOUKY paccyxcneHHﬁ C OHOpOﬁ Ha U3YYCHHBIC

3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I?»I/I‘IGCKI/IG SABJICHU A

10.15

Hcnonp3oBaTh MNpU  pelICHMH YUeOHBIX 3aJad  COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJOTMHM JUIsl TIOWMCKA, CTPYKTYpHUPOBAaHMS,
UHTEpIpeTalMi W TPEJCTaBICHUs y4eOHOM M HaydHO-TIOMYJIIPHOU
uHpOpMalMH, MOTYYEHHONH U3 PA3IUYHBIX MCTOUHUKOB; KPUTHUECKU

AHAJIINU3UPOBATD NTOJTYUYACMYTO I/IH(I)OpMaI_II/IIO

10.16

[IpuBoaMTH MpUMEpH! BKJIA/la POCCUICKUX M 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOLECCOB OKPYKAIOILIEro

MHpa, B pa3BUTHUEC TEXHUKU U TEXHOJIOTHI

10.17

Hcnonb3oBaTh TeopeTHdyeckue 3HaHUS MO (PU3UKE B IOBCEAHEBHOM
YKU3HH U1 o0ecrieueHust 0€30MacHOCTH MPU OOpaIeHun ¢ TprudopamMu
U TEXHUYECKHMMH YCTPOMCTBaMH, JIi COXpPaHEHUs 3I0pPOBbi H

COOJIOICHHSI HOPM PKOJIOTUYECKOTO TOBE/IEHHUS B OKpYIKalollel cpene

10.18

PaGorare B rpymnme ¢ BBIMOJTHEHHEM PA3MYHBIX COIMAIBHBIX POJIEH,
MJIAHUPOBaTh  pabOTy  TPYNNbL,  PAllMOHAIBHO  PacHpenessTh
00S13aHHOCTH W IUIAHUPOBATh JIEATETLHOCTh B HECTaHAAPTHBIX
CUTyalHUsIX, aJC€KBAaTHO OLIEHUBATh BKJIAJ KaXJOr0 M3 YYACTHUKOB

TPYIIIBl B PELIEHUE pacCMaTpUBaEeMOi MPOOIEMBI




11 KJIACC

Kon
NPOBEPSIEMOT0
pe3yJabrara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJbHOM MPOrpaMMbl CPeHEro 0011ero 00pa3oBaHusd

111

JleMOHCTpUpOBaTh Ha TpHUMEpPaxX poJib M MecTo (U3UKH B
(hopMUpOBaHHH COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B Pa3BUTHUHU
COBPEMEHHON TEXHUKU U TEXHOJIOTH, B MPAKTUYECKOU JIEATEIbHOCTH

JFO/IeH, LIEIIOCTHOCTD ¥ €AMHCTBO (PU3NYECKON KapTHHBI MUpa

11.2

V4YuTeIBaTh rpaHrulbl IPUMCHCHHUA U3YYCHHBIX (1)I/ISI/ILIGCKI/IX MOI[CJ'ICﬁ:
TOYCYHBIN SHGKTpI/I‘{CCKI/Iﬁ 3apsan, AACpHad MOACIIb aTOMA, HYKJIOHHAs

MOJIEJIb AaTOMHOTO SiApa MPH pelIeHNH (prU3nYecKux 3aaad

11.3

PacnioznaBate (usnueckue siBiaeHUS (IPOIECCH) M OOBSACHATh MX Ha
OCHOBE 3aKOHOB  DJJIEKTPOJWHAMUKA W  KBAaHTOBOW  (pH3HKH:
ANEKTPUYECKasi TMPOBOJUMOCTh, TEILNIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE  JICUCTBUS  TOKa, B3aUMO/ICICTBUE MarHUTOB,
JIEKTPOMArHUTHAsT WHAYKIUS, JCHCTBUE MAarHUTHOTO TIOJNS Ha
MPOBOJHUK C TOKOM W MABMXKYIIHWUCS 3apsifl, JJICKTPOMArHUTHBIC
KojeOaHus W BOJIHBI, TPSIMOJIMHEHHOE pAcCIpOCTpaHEHHUE CBETa,
OTpakeHHe, TMpelomiieHue, HuHTepdepeHuus, audpakiuus U
MOJIApU3allvsl CBEeTa, AMCIEpPCHs cBeTa, (PpoTodnexkTpudeckuit ekt
(boTtoapdexrt), cBeToBOE MaBieHHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIEeKTpa aromMa BOJOPOJA, ©CTeCTBEHHass W  WCKYCCTBEHHas

PaaAuOaKTUBHOCTD

114

OnuceiBaTh U3y4yeHHBIE CBOMCTBAa  BellecTBa  (3JIEKTPUUYECKHE,
MarHMTHbIE, ONTHYECKUE, DIEKTPUUECKYI0 MPOBOJAUMOCTD Pa3IMYHbIX
Cpell) U DJIEKTPOMAarHUTHbIE SBJIEHUS (MPOLIECCHI), HCHOIb3Ys
¢u3nueckue BENUYMHBL:  JJIEKTPUYECKUH  3aps], CHJa  TOKa,
JNEKTPUYECKOE  HANPSHKEHUE,  DIIEKTPUYECKOE  CONPOTUBIIEHHE,
pasHocTh moteHimanos, JJIC, pabora TOka, WHIYKIIMS MarHUTHOTO
nosig, cuia Awmmepa, cuia JlopeHna, HHAYKTUBHOCTH KaTyIIKH,
9HEPrusl IEKTPUYECKOTO M MAarHUTHOIO IIOJIEH, MEPUOJ M 4acToTa
KosebaHui B KoJIeOaTeIbHOM KOHTYpE, 3apsi/i M CHJIa TOKa B Ipoliecce
FapMOHHYECKHUX AIEKTPOMATHUTHBIX Kosie0aHui, ¢boxycHoe
paccTosiHue W OINTHUYecKas CHUJia JIMH3BI, MPH ONUCAHUM MPaBUIBHO
TPAaKTOBaThb (PU3MUYECKUI CMBICT HCIOJNB3YEMbIX BEIMYHH, UX
0o0O3HaueHUsT M EAMHHUIBL, YKa3blBaTh (HDOPMYJIbI, CBS3BIBAIOLINE

JTaHHYIO (PU3MUYECKYIO BEIMYUHY C APYTUMH BEIMUUHAMU




11.5

OnuceBaTh HN3YUCHHBIC KBAHTOBBIC SBJICHUSA W IMPOLICCCHI, MCIIOJIb3Ys
(1)I/I3I/I‘-IGCKI/I€ BCJIMYHHBI: CKOPOCTb JJICKTPOMArHUTHLBIX BOJIH, AJIMHA
BOJIHBI MW 4YaCTOTa CBCTA, DJHCPIrusA W UMIIYJILC q)OTOHa, nepuon
mojypacmnaga, OSHEpIruss CBIA3M ATOMHBIX AA€p, IHIpH  OIHMCAHUU
IIpaBUJIbHO TPAKTOBATbH (bH3H‘I€CKHI>i CMBICJI HMCIIOJIB3YEMBIX BEJIIMYHMH,
nX 00O3HAuYeHHSI U CAWHUIBI; YKa3bIBaThb q)OpMy.HbI, CBA3bIBAIOIIHEC
JAaHHYIO (1)I/IBI/II-ICCKYIO BCIIMYMHY C APYTHMMU BCIIMYWHAMU, BBIYUCIIATH

3HaueHUE (PU3MYECKON BEITHMUUHBI

11.6

AnanusupoBaTh (U3MYECKHE TMPOLECCHl M SBJICHUSA, HUCHOIb3Ys
¢usznyeckue 3aKOHbl M OpUHIUNBL  3akoH OMa,  3aKOHBI
[IOCJIeIOBATENbHOTO U MAapauIeIbHOTO COEAMHEHUS IPOBOJIHUKOB,
3akoH [[xoyns — JleHna, 3aK0H 3J€KTPOMArHUTHOM MHIYKLWH, 3aKOH
MPSIMOJIMHENHOIO pacipOCTPAaHEHUS CBETA, 3aKOHbI OTPAaXXCHUS CBETA,
3aKOHBl  IIPEJIOMJICHUS  CB€TA, ypaBHEHHWE  OWHINTEHHA  AJA
¢doroadexra, 3aKOH COXpPAaHEHHUs] HHEPIrUH, 3aKOH COXpPAHEHHUs
UMIIY/IbCa, 3aKOH COXPAHEHUS AJIEKTPUUYECKOrO 3apsja, 3aKOH
COXPaHEHMs  MaccoBOro  4ucia, IocTylaTsl  bopa,  3akoH
paZMOAKTUBHOTO  pacmajga; IMpud 3TOM  pasziuyaTh  CIOBECHYIO
(GOopMyYIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHE U YCIOBHS

(rpanu1bl, 00JACTH) MPUMEHUMOCTHU

11.7

OHpe,[[eJ'IHTB HaIllpaBJICHUEC BCKTOpAa HWHAYKIUU MATHUTHOI'O IIOJIA

MIPpOBOAHHKA C TOKOM, CHUJIbI AMnepa N CUJIBI HopeHua

11.8

CTpOI/ITB 1 OIIMCBbIBATH H306pa>1<eHHe, CO31aBacMoO¢C IIJIOCKUM

3€pPKaJIOM, TOHKOW JIMH301

11.9

BEIMONMHATE SKCIEPUMEHTHI 110 UCCIIETOBAHUIO (PHU3UIECKUX SIBICHUHN H
MIPOIIECCOB C MCMOJB30BAHUEM IPSIMBIX M KOCBEHHBIX U3MEPEHUH; MIPH
3ToM (opMynIHpoBaTh mpobieMy (3aJady) W TUIOTE3Y Y4eOHOro
SKCHEpUMEHTa,  coOMpaTh  YCTAaHOBKY M3  HPEII0KEHHOIO

00opynoBaHus, MPOBOJUTH ONBIT U (POPMYIUPOBATH BHIBOIbI

11.10

OcymiecTBisITh MpsIMbIE U KOCBEHHbIE M3MEpeHHs] (HU3MUYECKHUX
BEJIMYMH; TPU ATOM BBIOMpATh ONTHMAJIbHBIA CIIOCOO M3MEpPEeHUs U

HUCIIOJIB30BaTh U3BECCTHBIC METOABI OLICHKH HOFpeIHHOCTeﬁ 1/13MepeH1/1171

11.11

UccnenoBaTh 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH C HCIOJIb30BaHUEM
OpSIMBIX ~ M3MEPEHUM; TPU ITOM KOHCTPYMPOBATH  YCTAHOBKY,
(buKcHpoBaTh pPE3yJAbTATHl MOJYYCHHON 3aBUCHMOCTH (DU3HMYECKHX
BEJIMYUH B BUJIE TaOIUI] U TPA(UKOB, JEIATh BEIBOJABI 10 PE3yIbTaTaM

HCCIEN0BaHUs

11.12

CoOmomate  mpaBuia  0e€30mMacHOr0  TpyAa Npd  [POBEACHUU




UCCIEOBaHUM B paMKax y4eOHOro OKCIIEPUMEHTa,  y4eOHO-
HCCIIEIOBATENILCKOW U MPOEKTHOM AEATEIbHOCTH C HUCHOJIb30BAHUEM

M3MEpUTENBbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYy10BaHUS

11.13

Pemate pacuérHple 3aa4M C SIBHO 33JaHHONW (DPM3NYECKON MOJEIBIO,
UCTOJNB3ysl (PU3MYECKUE 3aKOHBI M TPUHIIMIIBI, HA OCHOBE aHaIM3a
yCIOBHS  3alaud  BBIOMpaTh  (PU3HYECKYIO  MOJEib, BBLICIATH
¢u3nuecKkrue BEMTUYUHBI U (POPMYIIBI, HEOOXOAMMEBIE I €€ pelieHus,
MPOBOJIUTH PACUYETHI M OLEHUBATH PEAIbHOCTD MOJyYEHHOTO 3HAUCHHS

(bu3nuecKoil BeIMYUHbBI

11.14

Pemate Ka4yC€CTBCHHBIC 3aJa4n: BBICTpanuBaTb JJOTHYCCKHU
HCTIPOTUBOPCUUBYIO ILICTIOUKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha HU3YYCHHBIC

3aKOHbI, 3dKOHOMCPHOCTHU U (I)I/I?»I/I‘IGCKI/IG SABJICHU A

11.15

Hcnonp3oBaTe MHpU  pelICHMH Y4eOHBIX 3aJad  COBPEMEHHBIE
WH(POPMALIMOHHBIE TEXHOJIOTHH JUIS IIOHMCKA, CTPYKTYpUPOBAHHUS,
UHTEpIpEeTalMl W NPEJCTAaBICHUS Y4eOHOM M Hay4HO-TIOMYJIIPHOM
uHpOpMalMY, MOJTYYEHHONH U3 PA3JIUYHBIX MCTOUHUKOB; KPUTHUYECKU

AHAJIIM3UPOBATD NTOJTYUYACMYTO I/IH(i)OpMaI_II/IIO

11.16

OOBSCHATh MPUHIUIBI ACHCTBUS MalINH, TPUOOPOB M TEXHUUYECKUX
YCTPOMCTB; pa3inyarh YCJIOBHsS MX O€3011aCHOTO HUCIOJb30BaHUS B

MOBCEIHEBHON KU3HA

11.17

[IpuBoauTE mpUMeEpHl BKJIAAAa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSICHEHUE MPOLIECCOB OKPYXKAOIIETO

MHpa, B pa3BUTHUEC TEXHUKU U TEXHOJIOTHI

11.18

Hcnonp3oBaTth TeopeTHdyeckue 3HaHUS MO (PU3UKE B IOBCEAHEBHOM
KHU3HU 17151 o0ecTiedeHns: 6e30MacHOCTH Mpu 00pallieHnu ¢ mpubdopamu
U TEXHWYECKHMMH YCTPOMCTBaMH, Ui COXpPAHEHHS 3I0POBbS H

CO6J'II-OILCHI/I}I HOPM 5KOJIOTHYCCKOT'0 TOBCACHUA B Oprmanmeﬁ cpeac

11.19

PaGorare B rpymme ¢ BBIIOJHEHHUEM Pa3IMYHbIX COLHUAIBHBIX POJIEH,
IUIaHUPOBaTh ~ pabOTy  TPYIIbI,  PAMOHAIBHO  pPacHpenensTh
0053aHHOCTH M IUJJAHUPOBATh JAEATENbHOCTh B  HECTaHJApTHBIX
CUTyallUsIX, aJE€KBaTHO OLICHMBATb BKJIAJ KaXJIOr0 W3 YYaCTHUKOB

TPYIIIBI B pEHICHHE pacCMaTpUBaeMOM podIeMbl




INPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon
paszaen
a

Koa nposepsiemoro
3J1eMeHTa

IIpoBepsiemMble 3JIeMEHTHI COAEPKAHUS

OU3NKA U METO/IbIl HAYYHOTI'O ITO3HAHUA

11

®usznka — Hayka o npupoje. Hayuneie
METO/bl IO3HAHUS OKpY’KaroIiero mupa. Poib
SKCIIEPUMEHTa W  TEOpUM B  IIpOLECcCe

MIO3HAHUS PUPOJIBL. DKCIIEPUMEHT B (PH3HKE

1.2

MogenmupoBanue  (U3NYECKUX SBJICHUH H
npoueccoB. Hayunsie runoressl. @uznyeckue
3aKOHBl U TeOpuH. ['paHUIBl TPUMEHUMOCTH
bu3nUecKux 3aKOHOB. [TpyHLIMT
cooTBercTBUs. Pomb M Mecto (Qu3uKu B
dbopmupoBaHUT COBPEMEHHOMN Hay4HOU
KapTUHBI MHpa, B MPAKTHYECKOU

HEeATENbHOCTH JOAEN

MEXAHUKA

2.1

#H#HParHH#KITHEMATUKA

211

Mexaanudeckoe JBUXKCHUC. OTHOCHTENHHOCTh
MEXaHUYCCKOI'O ABHKCHHA. Cucrema orcuéra.

Tpaekropus

212

[Tepememnienue, ckopocTh (CpenHsisi CKOPOCTh,
MTHOBEHHass  CKOPOCTb) U YCKOPCHHE
MaTepualbHOM TOYKH, UX MPOEKUHUU HA OCH
CUCTEMBI KOOpJUHAT. Crnoxenue

MIEPEMEIICHUH U CII0KEHHE CKOPOCTEN

2.13

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSIMOJIMHEIHOE JBIKEHUE. I'padpuku
3aBUCHUMOCTH KOOpJUHAT, CKOpPOCTH,

YCKOpEHUS, IyTH " MepeMELIEHUS




MaTepI/IaHLHOI‘& TOYKHU OT BpECMCHU

214

CBobOoHOE TTajieHne. Y CKOPEHHE CBOOOTHOTO

naacHus

2.15

KpuBonuueiinoe  nBukeHue. PaBHOMepHOe
JIBUYKEHUE MaTepHUaIbLHOM TOYKH 1o
OKPYXHOCTU. YTJOBas CKOpPOCTb, JHHEWHHAas
CKOpOCTb. Ilepuon U 4acrora.

LleHTpOCTPEMUTENBLHOE YCKOPEHHE

2.1.6

Texuuueckue yCTpOMCTBA: CIHIOMETD,
JIBIDKCHHE CHApSAOB, IEMHBIE U PEMEHHBIC

nepcaaiu

2.1.7

[IpakTrueckue paboTBhI. H3mepenue
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIEHUSI MEX]y MyTSIMH, TPOHICHHBIMU
TE€JIOM  3a  IIOCIENOBaTElbHbIE  PABHbBIC
MIPOMEXKYTKH BPEMEHU NIPU PAaBHOYCKOPEHHOM
JIBIDKEHUH C HAYAJIBHOM CKOPOCTHIO, PABHOM
Hyn10. M3yueHnne nBHKEHU 1IapUKa B BA3KOU
KUIOKOCTU.  M3ydyeHwe  IBWKEHUS — Teda,

OpOILIEHHOTO FTOPU30HTAILHO

2.2

#H#HParH# IMHAMUKA

221

[TpyHIMI OTHOCUTEIIBHOCTH INamanes.
IlepBenii 3axkoH HeroTtoHa. MHepumanbHble

CHUCTEMBI OTCUETA

222

Macca Tena. Cuna. [IpuHuun cyneprnosuuun

CHUII

2.2.3

Bropoii 3akoH HproTOHa 11 MarepuagbHOU
TOYKM B MHEPLUUAIBHON CHCTEME OTCYETa
(MUCO). Tpermit 3axkoH HproTona s

MaTCpHaAJIbHBIX TOUCK

224

3aKOH BCEMHPHOTO TATOTeHUA. CHUjia TAKECTH.

HepBaﬁ KOCMHUYCCKast CKOPOCTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH I'yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuia TpeHUs




CKOJNIBKEHHUS U CUjJa  TPEHUs  MOKOSL.
Koaddunuent tpenus. Cuna comnpoTHBIECHUS

IMpu ABUXKCHUM TCJIa B JKUAKOCTH HUJIU ra3c

2.2.7

HOCTYHaTeJ'IBHOG M BpallaTCIbHOC IBHMXXCHHUC

abCoIFOTHO TBEPOTO TeNa

2.2.8

MOMEHT CHJIBI OTHOCUTEIBLHO OCH BpalICHUAA.

[Tnedo cumbl. YciioBUs paBHOBECHS TBEPIOTO
Tena B ICO

229

Texaudueckne YCTpOﬁCTBaZ INOAIIUITHHUKH,

JABMIKCHUEC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[TpakTuyeckue paboThl. M3ydeHne IBUKEHUS
Opycka 10 HAKJIOHHOM IUIOCKOCTH  IOJ
JeicTBueM HeckoibKux cuil. MccnenoBanue
3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HUKAIOIIUX
B 1eGOopMHpPYEeMOW TPYKUHE M PE3UHOBOM
o0Opasme, OT BEIWYMHBI WX Jde(hopMaIim.
HccenenoBanue yciaoBuil paBHOBECHS TBEPIOTO

TCJIa, UMCIOLCTO OCh BpalICHUSA

2.3

HH#HPar#H#3AK

OHBI COXPAHEHUMA B MEXAHUKE

23.1

NMiynbc  MarepualbHOM  TOYKH, CHCTEMBI
MaTepHaabHBIX TOYeK. HMMmynbc cunbsl u

HU3MCHCHUC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaHeHuss umnyiasca B HCO.

PeakTuBHOE IBUXEHUE

2.3.3

PabGora cuiel

234

MOoOIIHOCTh CUJIBI

2.3.5

Kunernueckas sHeprus MaTepuajibHOU TOUKH.

Teopema 0 KHHETUYECKON YHEPTUU

2.3.6

ITorenimaneHast »Heprus. lloreHumanbHas
SHEPIUs yIpyro nedopMUpOBaHHOMH
npyxunbl. IloreHnmanbHas SHeprus Tena

BOJIM3U MMOBCPXHOCTU 3emMiu

2.3.7

IloTeHunanbHbIE M HENOTEHLIUAIBHBIE CHJIBL

CBs3b p3.60TI>I HCIIOTCHIUAJIbHBIX CHUI C




N3MCHCHHEM MEXaHMYECKOMH OHCPrun
CHCTCMBbI TCJI. 3aKkoH COXpaHCHUA

MEXaHUYECKON SHEPTUH

2.3.8 Yrpyrue v Heynpyrue CTOJTKHOBEHUS
239 TexHu4yeckue yCTpOMCTBA: JIBUJKCHHME PaKeT,
- BOJOMET, KOIIEp, IPYKMHHBINA ITUCTOJIET
[TpakTiueckne paboTbl. M3yueHuwe CBs3M
2310 CKOpOCTEH Tel TIpU HEYNpyroMm ynape.

HccnenoBanne cBs3u  pabOTBI  CHJIBI  C

W3MEHEHHEM MEXaHUYECKOM OHCPI'uH TCJIa

MOJIEKYJISAPHASA ®U3UKA U TEPMOANHAMUKA

3.1

#i##Par###OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUN

3.11

OcHoBHBIE HIOJIOKECHHUS MOJIEKYJISIPHO-
KUHETUYECKOMN TEOPHH. BpoyHnoBckoe
newkenue. uddysus. Xapakrep IBUKECHUS U

B3aMMOJCHCTBHS YaCTHI] BEIISCTBA

3.1.2

Mopgenu cTpoeHMs Ta30B, JKUAKOCTEH U
TBEPABIX TN U OOBSICHEHUE CBOICTB BElIECTBA

Ha OCHOBE DTHUX MOJEJIEN

3.1.3

Macca wMonekyn. KosmuecTtBo — BemiecTsa.

[TocTostHHas ABoraapo

3.14

TermoBoe paBHOBecue. Temmeparypa u €€

usmepenue. lllkana remneparyp Llenscus

3.15

Mounenb UIEeaTbHOTO rasa. OcHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON

TCOpHUU UJACATIBHOI'O T'a3a

3.16

AOcomoTHas TeMIieparypa Kak Mepa cpeHei
KMHETUYECKOW SHEPruu TEIUIOBOTO JBUKEHUS

yactul rasa. [lIkana remneparyp KenbsBuna

3.1.7

VYpaBuenue Kianelipona — Menaeneesa.

3akon lanpToHa

3.1.8

I"azoBbie 3akoHBI. M30mponecchl B HAeaIbHOM
rase ¢ IOCTOSHHBIM KOJIMYECTBOM BEIECTBA:

U30TepMa, U30X0pa, H300apa




3.1.9

Texuuueckue YCTpOMCTBa: TEPMOMET,

OGapomerp

3.1.10

[IpakTnueckue pabotbl. M3mepeHue Macchl
BO3/1lyXa B KJIacCHOW KoMHate. MccnenoBanue
3aBUCUMOCTH MEXIY NapaMeTpaMH COCTOSTHUS

Pa3peKEHHOTO Ta3a

3.2

OCHOBbI TEPMOJIMHAMMUMKH

321

TepmonnHamuueckass cucreMa. BHyTpeHHsIS
SHEPrusi TEPMOJAMHAMHYECKOH CHUCTEMBI U

CIIOCOOBI €€ N3MEHEHUS

3.2.2

KonuuectBo TemnoTsl u pabota. BHyTpenHss

SHEPIUiA OJHOATOMHOI'O UACAJIILHOT'O Ira3a

3.2.3

Bunbl Temsonepenaun:  TEIOMPOBOHOCTD,
KOHBEKUUA, U3Jy4eHHUE. TemIoéMKOCTh Tea.
YiaenpbHas TEIUIOEMKOCTh BellecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI ITPU TEILJIONCPEaaqC

3.24

IlepBbiit 3ak0H TepMoarHamMuky. [Ipumenenue
IIEPBOTO 3aKOHa TEPMOJUHAMUKH K
u3onpoueccaM. ['padudeckas uHTEpIpeTanns

paboThl raza

3.2.5

TeroBble MammHbl. [IpuHUIKNBL IEHCTBHS
TeIUIOBBIX MamuH. [IpeoOpa3oBanus sHEpruu
B TemoBbIX  MammHax. Koadduument
nonesHoro  geiictBus  (manee  —  KILJ)

ternoBoil mamuHbl. [{ukn Kapuo u ero KI1J]

3.2.6

Bropon 3aKOH TEPMOJAUHAMUKH.
HeobGpatumocTs  mpoleccoB B NPHPOJIE.
TemmoBele JIBUTATEIIN. OKonoruuecKme

Hp06J'ICMBI TCIUIOOHCPICTUKU

3.2.7

TexHuueckne YCTpOICTBa: JIBUraTelb
BHYTPEHHETO Cropasus, OBITOBOI

XOJIOAUJIBHUK, KOHAUITUOHED

3.2.8

[IpakTueckue padoTel. M3mepenue yaenbHOI

TEIIOEMKOCTH

3.3

#iHPar#i## Al PETATHBIE COCTOSAHUA BEHIECBA. ®A30BBIE




INEPEXO/IbI

331

[TapooOpazoBanue u koHaeHcaus. Mcnapenue
u KUTICHHE. VY aenbHas TEIIoTa
napooOpazoBaHusi. 3aBUCUMOCTh TeMIEpaTypbl

KHIICHUS OT JaBJICHUA

3.3.2

AOComI0OTHAs M OTHOCHUTENLHAS BJIAKHOCTH

BO31yxa. Hacelennsii map

3.3.3

Teépnoe TENO. Kpucraimmueckue u
amopduble  Tema. AHHM30TPONHS  CBOWCTB
KPHUCTAJIJIOB. >KI/IZIKI/Ie KpHUCTAJJIBIL.

COBpeMCHHLIC Marcpuajibl

3.34

IInaBnenue wu KpucCTaJluIn3aliusi. YV nenbHas

TeruioTa miasiaeHus. Cydonumanus

3.3.5

ypaBHCHI/Ie TEMI0BOro daaHca

3.3.6

TexHuueckue yCTpoOiCTBa: TUTPOMETP U
IICUXPOMETP, KaJIOpUMETP, TCXHOJIOTHH
MOJIy4eHHUsI COBPEMCHHBIX MaTepHajioB, B TOM

YHUCJIC HAHOMATCPUAJIOB, U HAHOTCXHOJIOTUH

3.3.7

IIpakTnyeckue paboTHI. N3mepenue

BJIAJKHOCTH BO31yXa

OJIEKTPOJJUHAMUKA

41

H#HH#HPar## I JIEKTPOCTATUKA

411

DnexTpu3anus Te. DIeKTpUIecKuii 3apsi. Jlpa

BU A SJICKTPUICCKUX 3apA10B

412

IIpoBoaHMKH, JUDIIEKTPUKH "

MOJIYIpOBOAHUKHN

413

3akoH COXPAHCHUS IJICKTPUYICCKOTO 3apsaia

414

B3aumopeiictBue 3apsanoB. 3akoH Kynona

415

DJeKTpuIecKoe ToJIe. Hampsk€HHOCT
JIIEKTPUYECKOTO T10J141. [IpuHnun
cynepnosuuuu.  JluHMM ~ HanpsHKEHHOCTH

SJICKTPHUYCCKOTO ITOJIA

416

Pabora cun QJICKTPOCTATHYCCKOT'O I10JIA.

ITorennuan. Pa3HocTh MOTEHITHATIOB




HpOBOI{HI/IKI/I U OUBJICKTPUKU B MOCTOSIHHOM

4.1.7 EKTpUYECKOM  moje.  JudnekTpuyeckas
IIPOHUILIAEMOCTh
DNEKTPOEMKOCTb. Konnencarop.
418 ONEeKTPOEMKOCTh  IIJIOCKOTO  KOHJEHcaTopa.
DHeprus 3apsHKEHHOr0 KOHJIeHcaTopa
TexHuueckue  yCTpOMCTBa:  AJIEKTPOCKOIL,
419 ANEKTPOMETpP, JJIEKTPOCTATUYECKas 3allluTa,
o 3a3eMJICHHE 3JIEKTPONPHOOPOB, KOHIECHCATOP,
KCEPOKC, CTPYHUHBIN IPUHTEP
4110 IIpakTnueckue paboThI. N3mepenue

BJ'IGKTPOéMKOCTI/I KOHACHCATOpPa

4.2

HHHPar###ITIOCTOSHHBIN DJIEKTPUUECKUM TOK. TOKU B

PA3JIMYHbIX CPEAX

YcaoBus CYILIECTBOBAHUA IIOCTOAHHOI'O

421 anekTpuyeckoro Toka. Mcrounuku toka. Cuna
ToKa. [locTossHHBIN TOK
422 Hanpspkenune. 3akon Oma 11 ydacTKa e
423 DNEKTPUUYECKOE COMPOTUBJIEHUE. Y IETBHOE
o COIIPOTHUBIIEHUE BEIIECTBA
424 [TocnenoBarenbsHoe, napaJulenbHoE,
o CMEIIaHHOE COCTMHEHNE TPOBOTHIKOB
Pabota snexkTpuueckoro Toka. 3akoH J[xoyis
4.2.5
— Jlenua
4.2.6 MOIIHOCTB ANEKTPUUECKOTO TOKA
anekTpoaBkymas cuna (nanee — DJC) wu
427 BHYTPECHHEE CONPOTHUBIICHHE UCTOYHUKA TOKA.
o 3akoH Owma 118 1ONHOW  (3aMKHYTOR)
anekTpuueckoi enu. Kopotkoe 3ambikaHue
DNeKTpOHHAs MIPOBOAUMOCTb TBEPABIX
198 METAJIOB.  3aBUCHMOCTh  CONPOTHBIICHHS
o METaJJIOB oT TEMITEPaTypHI.
CBepXnpoBOIMMOCTh
429 OnexTpuueckuii Tok B Bakyyme. CBoiicTBa




JJIEKTPOHHBIX ITy4YKOB

4.2.10

[TonynpoBonuuku. CoOCTBEHHAS U TPUMECHAS
IIPOBOJIUMOCTh TOJIYIPOBOJHHKOB. CBOMCTBa

p-n nepexona. [TonynpoBoaHHKOBBIE TPUOOPHI

4211

ONEKTPUYECKHM  TOK B DJIEKTPOJIMTaX.
ONEKTPOIUTHYECKAS JMCCOLMaIus.

DIEKTPOIH3

4212

DNEeKTPUUECKUA TOK B rasax.
CaMOCTOSITENBbHBII M HECAMOCTOSTEIILHBIN
paspsa. PaznuuHbie THUIIBI CAMOCTOSATEIHLHOTO

pazpsana. Monnaus. [nazma

4.2.13

Texnuueckue YCTpOMCTBa: amIiepMerp,
BOJIETMETP,  peocTaT, MCTOYHUKH  TOKa,
AJIEKTPOHArpeBaTeIbHbIE puOOpHI,
3JIEKTPOOCBETUTENbHBIE TPHOOPBI, TEPMOMETP
COIIPOTHUBIICHUS, BAKYYMHBIN WO/,
TEPMUCTOPBI u doTope3nucTopsl,

HOJ'IyrIpOBOI[HI/IKOBHﬁ Au0o4, raJlbBaHUKa

4214

IIpakTnaeckue paboThI. N3yuenune
CMEIIAHHOTO COEIMHEHNS PE3UCTOPOB.

N3mepenne OJIC HCTOYHMKA TOKA U €ro
BHYTpEHHEro comnpotusieHus. Habmronenue

QJICKTPOJIN3a

11 KJIACC

Kon
paszaen
a

Konnposepsiemoro
3J1eMeHTa

IIpoBepsiemble 3J1eMEHTHI COEPKAHUS

OJIEKTPOJMHAMUKA

4.3

#H#HPart#M AT HUTHOE ITIOJIE. DJIEKTPOMATHUTHA S MTHAYKIUA

431

TlocTrostHHBIE MaruuThel. B3auMojenctsue

HOCTOAHHBIX MarHuTOB

4.3.2

MarnutHoe mone. BekTop MarHuTHOM




uHaykuud.  [lpuHnun — cyneprio3uiuu.
Jluaum MarauutHOM wWHAYKUMU. KapTuna
JUHUM  MarHUTHOM  WHIYKLUU  TOJA

IIOCTOSAHHBIX MarHuTOB

MarauTHoe 10JIe IIpOBOJHHKAa C TOKOM.
KapTI/IHa JIMHAN 10 JJIMHHOI'O IIPsAMOIO

INpOBOAHMKA M 3aMKHYTOI'O KOJIBLICBOI'O

433 IPOBOJHMKA, KAaTyIIKU C TOKOM. OIBIT
Opcrena. BzaumopeiicTBre NpoBOJHUKOB C
TOKOM
434 Cuiia Amniepa, e€ MOAyJlb U HallPaBJICHUE
Cuna JlopeHnua, e€ MOIyNb U HAIIPaBIICHUE.
JIBukeHne  3apsDKEHHOM — YacTHIl B
435 OTHOPOJHOM MAarHHUTHOM Toje. PaGora
cuibl JIopeHna
4.3.6 SIBieHue >MeKTPOMAarHUTHON UHIYKIIUN
4.3.7 [ToTok BekTOpa MAarHUTHOW WHIAYKIIUH
OJ1C unaykumu. 3aKOH AJIEKTPOMArHUTHOU
438 nHaykuu Papanest
BuxpeBoe osnextpuueckoe mnone. IC
WHAYKIIUA B TPOBOJHUKE, IBUKYIIEMCS
439 MOCTYNATENbHO B OTHOPOAHOM MarHUTHOM
ToJe
4.3.10 [IpaBuno Jlenma
NHnykTuBHOCTE. SIBI€HNHE CAMOMHIYKIIHH.
4311
OJ1C camonHAyKIMH
DHeprusi MarHUTHOTO TIOJISI KaTYIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMarHuTHOE TOJIe
TexHudeckue yCTpPOWCTBA: IOCTOSTHHBIE
4314 MarHUTBHI, ANIEKTPOMATHHUTEI,
3NIEKTPOBUTATEIb, YCKOpPHUTEIN
AIIEMEHTAPHBIX YaCTHII, MHIYKIIMOHHAS TTeYh
4.3.15 [IpakTnueckue paboThI. N3zyuenue




MarHMUTHOTO TIOJISI KaTyUIKU C TOKOM.
HccnenoBanne  1ecTBUS  HOCTOSHHOTO
Mar"HuTa Ha paMKy ¢ TokoM. MccienoBanue

SABJICHUA SHCKTPOMaFHHTHOfI HHAYKIUN

KOJIEBAHM A 1 BOJIHBI

5.1

##HPar#MEX AHUYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.11

KonebOarensnass cucrema. CBoOOIHBIE
kojeOanus. ['apmonuueckue KosneOaHwMs.
[lepuon, wacrtora, ammumatyga u  ¢asza

KOJICOaHUi

5.1.2

[IpyxuHHBIH MasTHUK. MaremaTudeckuit

MasiTHHUK

5.13

YpaBHEHHE TapMOHUYECKUX KOJICOAHHI.
Kunemaruueckoe u JUHAMHUYECKOE

OIIMCaHKE K0JIe0aTEILHOrO JBHXXCHUA

.14

[IpeBpamenue SHEPruu IpH
rapMOHMYECKUX  KOJeOaHUsX. Css13p
aMILTATY /b KoJie0aHui HCXOHOHN
BEJIMYMHBI C aMIUTUTyAaMH KojieOaHui eé

CKOPOCTH U YCKOPEHUS

5.15

Konebarenbubiit  koHTYp.  CBOOONHBIE
AJIEKTPOMArHUTHBIE KoJIe0aHus B
UlealbHOM  KOJeOaTeNIbHOM  KOHTYpE.
AHaorusi MeXIy MEXaHWYeCKHMH H
JIEKTPOMAarHUTHBIMU KOJICOAaHUSAMHU.

®opmyna Tomcona

5.16

3akoH COXpaHCHUA SHEPTHUU B UACAIIBHOM

KoJe0aTeIbHOM KOHTYpe

5.1.7

BoinyxeHHbIEe MEXaHUUYECKHEe KoJeOaHusl.
Pe3onanc. Pe3onanchHas KpHUBasl.
Bomyxnennbie AIIEKTPOMArHUTHbBIE

KoJIeOaHus.

5.18

Ilepemennslii  TOK.  CHHYyCOMIAIbHBIN

HepeMeHHBIfI TOK.

5.19

MomHocTs MEPEMEHHOTO TOKA.




AMIUIUTYZAHOE U JEHCTBYIOLIEE 3HAuUCHHE

CUJIbI TOKA WU HAITPSAXKCHUS

5.1.10

Tpanchopmarop. [IpousBoacTso, nepeaaya
U TMOTpebsieHne 3JIEKTPUUECKON SHEpruu.
DKOJIOTHYECKUE PUCKU MPHU MPOU3BOJICTBE
3JIEKTPUYECKON SHEPIuH. Kynberypa
HCII0JIb30BAHUS AJIEKTPOIHEPT U B

HOBCCI[HCBHOI‘/'I KHU3HU

5.111

TexHuueckue yCTpoWcTBa: cercmorpad,
AIEKTPUUECKUN 3BOHOK, JINHUU

QJICKTpoICpcaad

5.1.12

IIpaktuyeckue pabotsl. MccnenoBanue
3aBUCUMOCTH MEepuoJia MaJblX KojeOaHWH
rpy3a Ha HUTU OT JUIMHBI HUTU U MAaccChbl
rpy3a. MccienoBanue nepeMeHHOro ToKa B
LENHU U3 MOCIEN0BATENBHO COCIUHEHHBIX

KOHACHCATOpA, KATYIIKH U pE3UCTOPAa

5.2

#HPariH#MEX AHUYECKUE U OJIEKTPOMATI'HUTHBIE BOJIHBI

5.2.1

Mexanuueckue BOJTHBI, YCIIOBHUS
pactipoctpanenus. I[lepuon.  CkopocTb
pactpocTpaHeHHss ¥ JJIMHA  BOJIHBIL

HOHGpCQHLIe U ITPOJOJIbHBIC BOJIHBI

5.2.2

##H#Par### ntepdepeHuus u qudpaxius

MEXaHHNYECCKUX BOJH

5.2.3

3Byk. CkopocTh 3ByKa. [ pOMKOCTH 3BYyKa.

BricoTa Tona. TemOp 3Byka

5.24

3HeKTp0MaI‘HI/ITHHC BOJIHEI. YcaoBus
HU3JTy4CHUA OJICKTPOMAarduTHBIX BOJIH.
Bzanmuas OopucHTaluusl BEKTOPOB E, Buv

B BHCKTPOMaFHHTHOﬁ BOJIHC B BAKyyM¢€

525

CBoiicTBa  JJIEKTPOMArHUTHBIX  BOJIH:
OTpakKeHHe, MNPEJOMIICHUE, MOJIPU3AINS,
mudpakuus, wuHTepdpepeHus. CKOpoOCTh

OJICKTPOMArHUTHBIX BOJIH

5.2.6

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH.




HpI/IMCHeHI/Ie QJICKTPOMAariuTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpuHIUIIBI PaTUOCBSA3U M TEJICBUICHUSA.
Paguonoxarus. DJIIEKTPOMarHuTHOE

3arpsi3HEHUE OKPYKAIOUIeil cpeibl

5.2.8

TexHudeckue YCTpPOWCTBA: MY3bIKAJIBHbBIC
UHCTPYMEHTBI, YIBTPa3BYKOBast
JUAarHoCTHKa B TEXHUKE M MEIULMHE,
pazmap,  pagUONpPUEMHMK,  TEIEBHU30D,

anTeHHa, trenedon, CBU-nieus

5.3

HH#HParHHOIITUKA

531

[IpssMonMHENHOE PACIIPOCTPAHEHHUE CBETA

B OJIHOpOAHOM cpene. Jlyu cBeta

5.3.2

OtpaxxeHue cBeTa. 3aKOHbl OTPAKEHUS
cseta. [locTpoenne n300pakeHNH B ITIOCKOM

3epKaiie

5.3.3

[Tpenomiienre cBera. 3aKOHBI TPEITIOMIICHHUS
CBeTa. AOCOJIFOTHBIHN IoKa3areib

IMPEIIOMJICHU

5.34

ITonHoe BHYTpPEHHEE OTpaKEHHE.
[IpenenbHbId yros MOJHOIO BHYTPEHHETO

OTpaKEHUS

535

Hucnepcus  cBera.  CIIOXKHBI  cOCTaB

Oenoro ceera. L{BeT

5.3.6

Cobwuparoliiue ¥ pacceuBarollne JUH3HI.
Tonkas nuH3a. DOKYCHOE PACCTOSHHUE U
ONTHYECKass  CWjia  TOHKOM  JIMH3BI.
[TocTpoenne n3o0pakeHnit B COOMPAIOIINX
U pacceMBalIIMX JuH3ax. Dopmyna
TOHKOM INHWH3BLL. YBeJIWYEHHE, JaBaeMoe

JIMH30U

5.3.7

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKON

OIITHUKH

5.3.8

Wntepdepenmst  cBera.  KorepenTHble

HCTOYHHUKHU. YcaoBus Ha6JHO,Z[eHI/ISI




MaKCUMYMOB u MUHUMYMOB B
UHTepPEPEHIIMOHHON KapTUHE OT JIBYX

CI/IH(ba?;HBIX KOI'€pC€HTHBIX HICTOYHHUKOB

Hudpakuus  cBera.  udpakiuonnas

peméTka. YcinoBue HAOMIOJICHUS TJIABHBIX

5.3.9 MaKCHUMYMOB pH MaJCHUU
MOHOXPOMAaTHYECKOTO cBeTa Ha
TU(PPaKINOHHYIO PEHIETKY
5.3.10 [Tonspu3zanus cera
TexHuueckue yCTpOMCTBA: O4YKH, JIyIa,
¢doToamnmapar, IPOCKIMOHHBIA ammapar,
53.11 MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAs
OIITHKA, T paKImOHHAS peméTKa,
TOJISIPOM T
[IpakTnyeckne  pabOTHI N3mepenue
£31 nokasatens mnpeinomiieHus. MccnemoBaHue

CBOMCTB  HW300pakeHM B  JIMH3aX.

Hab6mronenue nucnepcun ceta

BJIEMEHTBI CHELIMAJIBHOM TEOPUM OTHOCUTEJILHOCTU

6.1

FpaHHLILI MMPpUMCHUMOCTU KJ1aCCHYECKOM
MCXaHHKH. HOCTy.]'IaTBI TCOpUUn
OTHOCHUTCIIBHOCTH: HWHBAapUaHTHOCTDb
MOAYyJsL CKOPOCTH CBCTa B BaAKYYMC,

IMPUHIUIT OTHOCUTCIIbHOCTU OuHIITEHHA

6.2

OTHOCUTEIHLHOCTD OAHOBPEMCHHOCTH.
38.MC,Z[J'ICHI/IC BpEMCHU U  COKpAIICHHUC

JUTAHBL

6.3

3HCpI‘I/I}I " UMITYJIbC CBO6OI[HOI>'I JaCTHUIIbI

6.4

CBsi3b MacChl C JHEpPrueil W HMMITYIbCOM
CBOOOJHOM  dYacTWUIIBl. DHEPrus IOKOs

CcBOOOIHOI Y4aCTULIBI

KBAHTOBAA ®U3UKA

7.1

#i#HPar###JIEMEHTBI KBAHTOBOU OIITUKHA

711

®otonbl. ®opmyia [Inanka cBs3u dHEpPruu




¢oTroHa ¢ ero YacToTol. OHeprus u

UMITYJIBC (DOTOHA

712

OTtkpeiTHE U HccienoBanue Gorodddexra.

OIBITEI AT. Cronerosa. 3aKO0HBI

dhotordpdexra

7.13

VYpaBHeHue OHHIIITEHA IS

dhotorddexra. «KpacHas TpaHUIIa»

dhotordpdexra

714

Hasnenue ceeta. Onbitel [1.H. JIeGeneBa

7.15

XHUMHUYECKOE JIEUCTBUE CBETA

7.16

TexHuueckue ycTpoicTBa: (OTOIIEMEHT,
(dhoTogaTumK, COJTHEYHAs Oarapes,

CBETOIHO]T

7.2

CTPOEHUE ATOMA

721

Mopens atroma Tomcona. OnbITEI
Pesepdopa rmo ucciie1oBaHUIO CTPOCHHUS

aToMa. HnaHeTapHasI MOJZCIb aToOMa

7.2.2

ITocTynatet bopa. N3nyyenue 51
HOMIOIIEHNE (OTOHOB IIpU  IEpexone
aTomMa C OJHOIO YpOBHSA OJHEPIMM Ha
npyroii. Bunel cnexktpos. CriekTp ypoBHeH

9HEPrUuM aToMa BOJOPOIa

7.2.3

BonHoBble cBoiicTBa 4dacTul. BoJHBEI e
bpoiis. KopnyckynspHo-BosHOBOM
nyanu3Mm. Judpakiuss dIeKTpOHOB Ha

KpHUCTaJUIax

724

CroHTaHHOE U BBIHYXXJICHHOC U3JIYUYCHUC.

YcTpoicTBO 1 MpUHIUT paboTHI j1a3epa

7.2.5

TexHuueckue yCTpOMCTBA: CHEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), Ja3ep, KBAaHTOBBIN

KOMITBIOTEP

7.2.6

[Ipaktuueckne  pabGorel.  Habmiogenue

JIMHENYATOro CIeKTpa

7.3

ATOMHOE SIJIPO




7.3.1

Mertonpl  HaOMIOAGHUS M PETHCTPALUH

OJIEMCHTAPHBIX YaCTHUI]

7.3.2

OTKpbITHE  PaJUOAKTUBHOCTH.  OIBITHI
Pesepdopna mo ompeneneHHI0 cocTaBa
paanoakTUBHOTO wu3nMydeHus. CBolicTBa
anbda-, 6era-, ramma-usnydeHus. Biausaue

PAANOAKTHUBHOCTH HA )KUBbIC OPIraHNU3MbI

7.3.3

OTkpplTUE  OPOTOHAa U HEUTpOHA.
Hyxnonnass monmens sigpa ['eiizenbepra —
WBanenko. 3apsaa sapa. MaccoBoe uuciIo

siapa. M3orormsl

734

Anbda-pacna. DNEKTPOHHBIH u
MO3UTPOHHBIA  Oera-pacmaa.  ['amma-
U3JIydeHHEe.  3aKOH  PaJMOAaKTHBHOIO

pacmazia

7.3.5

9HeerH CBsA3HU HYKJIOHOB B aape.

SAnepusie cribl. JledexT Macchl simpa

7.3.6

Snepuble peakuuu. JleneHue M CHHTE3

anep

7.3.7

Snepusii peakrop. TepmosnepHbIit
cuHre3. [IpoOGneMbl ¥  MEPCHEKTHBBI
SIIEPHOM  DHEPreTHKU.  DKOJIOTMYECKHe

ACIICKTHI ﬂI[CpHOfI OHCPreTUKN

7.3.8

OnemeHTapHele  yactuipl.  OTKpeITHE
IIO3UTPOHA. @yHIaMEHTAIIbHBIE

B3aMOEHCTBUSA

7.3.9

TexHuueckue  yCTpOWCTBA:  JO3UMETD,
Kamepa BuibcoHa, smepHBIi  peakTop,

aToMHas bomba

7.3.10

[Ipaktnueckne pabotel. MccnenoBanue

TPCKOB HacTuIl (1'[0 T'OTOBBIM

¢dororpadusim)

OJIEMEHTBI ACTPO®U3NKHA

8.1

Bun 3Bé3mHoro HeGa. Co3Be3aus, SpKHe




3Bé3,[H:I, IIJIaHCTHI, UX BUAUMOC IBUKCHUC

8.2

Conueunas cucreMa. llmaHeTsl 3€MHOM
prnHLI. HHaHeTH-I‘I/II‘aHTBI nu Hux
CIIyTHUKH, KapJIMKOBBIC IJIaHEThl. Maibie

Testa COTHEUYHOU CUCTEMEI

8.3

Comunie, ¢orochepa u  armocdepa.

ConHeuHas akTUBHOCTh

8.4

Hcrounuk sneprun CosiHua U 3BE311

8.5

3BE3/bI, MX OCHOBHBIC XapPaKTEPUCTHKHU:
Macca, CBETUMOCTb, paJuyc, TeMIeparypa,
Hx B3alMOCBS3b. Jmarpamma
«CTICKTPAJIbHBIA KJIACC — CBETUMOCTHY.
3BE31pl TJIaBHOM IOCJIEI0BATEIBLHOCTH.
3aBUCHMOCTb «Macca — CBETHUMOCTbY» JIJIS

3BE37] IT1aBHOM MOCIIEA0BATECILHOCTH

8.6

###Par###BuyTpennee cTpoeHue 3BE3L.
CoBpeMeHHbIE NPEeICTaBICHUS 0
MPOUCXOXKACHUH ¥ 3BOIONMU CoONHIA H

3BE31. DTaIbl KU3H! 3BE3T

8.7

Mineynsii  Ilyre — Hama ['anakTuka.
CnupanbHas  cTpykTypa [ amakTukwy,
pacopeneneHue 3BE31, rasa U IbUIM.
[lonoxxenne wu gBuxenne ConHoa B
lanaktuke. Ilmockas u  chepuyeckas

noacucTeMsl [ anakTuku

8.8

Tuner ramakTuk. PaguorajakTuku U

KBa3apbl. YEpHBIE NBIPHI B IApaX FATAKTUK

8.9

Bcenennas.  Pacmiupenune — BceneHHOM.
3akon Xa00ma. PasOeranme rajgakTHK.
Bo3pact u pamuyc BcenenHoil, Teopus
bosbmioro  B3peiBa. Mogens  «ropsiueit

Bcenennoi». PenukroBoe usnyyeHue

8.10

MacmrabHass ~ ctpykrypa  BceneHHOI.
Meraranaktuka. Hepeménnsie npoOieMbl

aCTPOHOMHH




YYEBHO-METO/JUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

» Guzuka. 10 kinacc. Mskumes I'. 4., byxosues b.b., Corckuiit H.H.; non
penaknueti [lappentreBoit H.A. Aknimoneproe o61mectBo «31aTenbcTBO
«IIpocsemenne»

» ®usuka. 11 xkimacc. Makumes I'.4., byxosues b.b., Hapyrun B.M.; nox
penakmueii [laphentreBoit H.A. AxumonepHoe obmectBo «M3aaTenbcTBO

«HpOCBeHIeHI/IG»

METOIUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

Poccuiickuii 00111e00pa3oBaTenbHbIN MOPTA

http://experiment.edu.ru

Enunas kosnekius iudpoBbIX 00pa3oBaTeIbHBIX PECYPCOB

http://school-collection.edu.ru

denepanibHBIN IEHTP MHOOPMALIMOHHO-00pa3oBaTebHbIX pecypcoB (DPIIOP)

http://fcior.edu.ru


http://experiment.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

Caift ns mpenogaBatesed (GU3NKH, YJaluxcsl U UX poauTeen

http://www.fizika.ru
College.ru: ®usuka

http://college.ru/fizika/

I'azera «Pusuka»

http://fiz.1september.ru

http://www.school.mipt.ru

HayuHo-nonynsipHbiid pu3nKo-MaTeMaTuueckui sxypHai "Ksant"

http://kvant.mccme.ru/

[TopTtan ecrecTBeHHBIX Hayk: Dusuka

http://www.e-science.ru/physics

http://nano-edu.ulsu.ru


http://www.fizika.ru/
http://college.ru/fizika/
http://fiz.1september.ru/
http://www.school.mipt.ru/
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru/

N3narensctBo BUHOM. JlaGoparopus 3HaHUiA.
http://metodist.lbz.ru/

3AHUMATEJIBHA S ®U3UKA B BOITPOCAX 11 OTBETAX
http://elkin52.narod.ru/

KITACCHAS ®U1U31KA

http://class-fizika.narod.ru/index.htm

OU3NKA B AHUMALAX

http://physics.nad.ru/physics.htm.

http://nau-ra.ru/

[Mudposas nabopatopus o husmke.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
NHTEPHET

Poccutiickuii 001ieo0pa3oBaTenbHbIN MOPTA

http://experiment.edu.ru

Enunas komnekuus nudpoBbiX 00pa3oBaTEIbHBIX PECYPCOB
http://school-collection.edu.ru

denepanbHBIN 1IEHTP HHPOPMAITMOHHO-00pa3oBaTebHBIX pecypcoB (DIIMOP)


http://metodist.lbz.ru/
http://elkin52.narod.ru/
http://class-fizika.narod.ru/index.htm
http://physics.nad.ru/physics.htm
http://nau-ra.ru/
http://experiment.edu.ru/
http://school-collection.edu.ru/

http://fcior.edu.ru
CaiiT s mpenogaBateneld GU3NKH, yJaluxcs U UX poauTeNen

http://www.fizika.ru

College.ru: ®usuka

http://college.ru/fizika/

I'azera «Dusuka»

http://fiz.1september.ru

http://www.school.mipt.ru

HayuHo-nonynsipHbiid pu3nKo-MaTemMaTuueckui sxypHai "Ksant"

http://kvant.mccme.ru/

Ilopran ecrectBeHHBbIX HayK: Dusuka

http://www.e-science.ru/physics


http://fcior.edu.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://fiz.1september.ru/
http://www.school.mipt.ru/
http://kvant.mccme.ru/
http://www.e-science.ru/physics

http://nano-edu.ulsu.ru

NznatensctBo BUHOM. Jlabopatopust 3HaHUH.

http://metodist.lbz.ru/

SAHUMATEJIbHAS ®N3UKA B BOITPOCAX 1 OTBETAX

http://elkin52.narod.ru/

KIIACCHA ®U3NKA

http://class-fizika.narod.ru/index.htm

OU3MKA B AHUMAIIMAX

http://physics.nad.ru/physics.htm.


http://nano-edu.ulsu.ru/
http://metodist.lbz.ru/
http://elkin52.narod.ru/
http://class-fizika.narod.ru/index.htm
http://physics.nad.ru/physics.htm

http://nau-ra.ru/

[Mudposas naboparopus 1o pU3MKe.


http://nau-ra.ru/
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