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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke 0a30BOro YpOBHsSI Ha YPOBHE CpEIHEro O0OIIero
oOpa3oBaHusl pazpaboTaHa Ha OCHOBE IMOJOXEHUN U TPEOOBAHUUI K pe3ylbTaram
OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOM TpOrpaMmbl, mpeacraBieHHbix B OI'OC
COO, a Ttakxe c yudé€roMm (enepanbHOl paboueld MporpaMMbl BOCIHMTAHHUS U
KOHIIETIIIMM TpenoAaBaHus yuyeOHoro mnpenmera «Pusmka» B 00pa3oBaTelbHbIX
OpraHu3aLusax Poccuiickon denepanny, peAU3YIOLINX OCHOBHbIE
o0Opa3oBaTesIbHbIE MPOTPaMMBI.

ConepkaHue mporpaMMbl 1O (HU3MKE HampaBiIeHO Ha (opMuUpoOBaHHUE
€CTEeCTBEHHO-HAyYHON KapTUHBI Mwupa oOydaromuxcs 10-11 xkmaccoB mipu
oOyueHuu ux ¢usnke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JESATEIbLHOCTHOTO
nonxona. IIporpamma mo ¢usuke coorBercTByeT TpeboBanusm OI'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM U METANpeIMETHBIM pe3yJibTaTam
oOydeHHMs, a TaKkK€ YYHMTHIBAET HEOOXOJUMOCTh peajn3allyd MEKIPEAMETHBIX
CBs3el (PU3MKM C €CTECTBEHHO-HAyYHbIMU Y4e€OHBIMU mpeaMeramu. B Hel
OIPEAEIIAIOTCS OCHOBHBIE LEIM M3Y4EHHs] (PU3MKU HA YPOBHE CPEAHEro OOLIEro
o0pa3oBaHus, MIAHUPYEMbIE PE3yJIbTaThl OCBOEHUS Kypca (PU3HMKHU: JIMYHOCTHBIE,
MeTarnpeMETHbIE, IPpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3uKe BKIHOYAET:

e IUIAHUPYEMBbIE pe3yNbTaThl OCBOCHMS Kypca (PU3UKHU Ha 6a30BOM YpOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YJIbTATHI 110 TOAaM 00Y4YEeHHUS;

e cojaepxaHue yuyeoHoro npeamera «duzuka» mo rogam ooyyeHus.

®dusuka Kak Hayka O HambOosee OOUIMX 3aKOHAX MPUPOJIbI, BHICTyMHas B
KayecTBe y4yeOHOro mpeaMera B IIKOJI€, BHOCUT CYILIECTBEHHBIA BKJIaJ B CUCTEMY
3HaHu# 00 okpyxatoiem mupe. LLkoabHBINH Kype PU3NKH — CUCTEMOOOPa3yoIuit
JUISL €CTECTBEHHO-HAYUHbBIX Y4€OHBIX MPEAMETOB, MOCKOIbKY (PU3HMUECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB W SIBICHUHM, H3ydaeMbIX XHUMHUEH, OWOIOoTHei,
¢usnueckolr reorpadumeli W acTtpoHomuen. lcmomb3oBaHWE W AKTHBHOE
npuMeHeHue  (U3MYECKUX 3HAHUW  ONpeNessieT XapakTep W pa3BHUTHE
pPa3HOOOpA3HBIX TEXHONOTMM B cdepe IHEPreTHKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCQ, IIOJIyY€HHsI HOBBIX MAaTEPHAJIOB C 3aJaHHBIMU CBOMCTBAMHM WU APYTUX.
N3ydyenue (PuU3MKM BHOCUT OCHOBHOM BKJIaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydarluxcsa, B (HOPMHUPOBAHWE YMEHUN NPUMEHSThH
Hay4YHBIA METOJI TO3HAHMSI IPU BBIIOJIHEHUU UMH YU€OHBIX HCCIIEI0BaHUM.

B ocHOBy kypca ¢u3uku Uisl YpOBHS cpeaHero oOiero oOpa3oBaHUs
IOJIOKEH P MAECH, KOTOpPblE MOXXHO paccMaTpyBaTh Kak MPHUHIMIBL €ro
OCTPOEHMUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEP’KUT MATE€pUaN U3 BCEX pa3/iesioB (PM3HKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (DU3UKH.

Hoes cenepanuszayuu. B COOTBETCTBUM C HEW MaTepuan Kypca (PU3UKH
o0beaMHEH BOKpYr (Qusmyeckux Teopuil. Bemymum B Kypce sBIsercs
(opMUpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepuH, BEILIECTBE W
noJe.

Hoes eymanumapuzayuu. E€ peanuszanus mnpennosaraeT HMCIOJIb30BaHUE
I'YMaHUTApHOTO MOTEHLHANa (PU3MYECKOM HAYKH, OCMBICIIEHUE CBSI3U Pa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOIIeCTBa, a TakKke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMH U 3KOJOIMUECKUMHU ITPOOJIEMaMHu.

Hoes  npuxnaomoii  umanpasenennocmu. Kypc ¢uzuku mnpeamnosaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHYECKHX M TE€XHOJOTMYECKHX MPUIIOKEHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes oxonoeusayuu peanusyeTrcss TMOCPEACTBOM BBEIAEHUS DJIEMEHTOB
COJEpXKaHUs, MOCBIIIEHHBIX 3KOJOIMYECKMM Ipo0JieMaM  COBPEMEHHOCTH,
KOTOPbIE CBSI3aHBl C PAa3BUTHUEM TEXHUKU U TEXHOJIOTHHM, a TakXke OOCYXKIEHUs
po0JIeM palMOHAIBHOTO MPUPOIONOJIb30BAHUS U IKOJIOTMUECKON 0€30M1aCHOCTH.

Crep>KHEBBIMHM 3JIEMEHTaMH Kypca ()M3MKH Ha YpPOBHE CpPEAHEro OOUIEeTro
oOpa3oBaHus SBISAIOTCA (u3nueckue Teopuu ((popmMuUpoBaHHE MPEACTABICHUA O
CTPYKTYpE MOCTPOEHUS] (PU3NUECKON TEOPHH, POJIH () yH/IaMEHTAIbHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX NPEJICTABICHUSIX O NpUpOJE, TIpaHUIAX
OPUMEHUMOCTH TEOpHHl, MJii ONUCAaHUS €CTECTBEHHO-HAYYHBIX SIBICHUN U
IIPOIIECCOB).

CHCTEeMHO-IeITeIbHOCTHBIN MOAX0 B Kypce (PU3MKH peau3yercs Mpex]ie
BCEro 3a CU€T OpPraHm3aIliy SKCIEPUMEHTATBHOU ACATEIHHOCTH O0YYarONTUXCsl.
Jis  6a3zoBoro ypoBHS Kypca (U3MKM — 3TO HCIOJIB30BAHHUE CHCTEMBbI
(pOHTAJIBHBIX KPAaTKOBPEMEHHBIX JSKCIIEPUMEHTOB U Ja0OpaTOpHBIX padoT,
KOTOpbI€ B TMporpamme 1o (u3uke 0ObeaUHEHBI B OOLIMI CIHMCOK yYEHHYECKHX
IPaKTUYECKUX padoT. BblaeneHue B ykazaHHOM IEpedHe JIaOOpaTOpHBIX padoT,
MPOBOAUMBIX JJII KOHTPOJSI W  OLEHKH, OCYIIECTBISETCS y4aCTHUKAMH
00pa30BaTEIBHOrO IpolLecca HCXOJs U3 OCOOCHHOCTEW IUIAaHUPOBAaHUS U
ocHamieHus kabuHera ¢usuku. Ilpu »>TOM oOOecneunBaercs OBJAJACHUE
OOyJarOMIMMUCS YMEHHUSIMU MPOBOJUTH KOCBEHHBIE W3MEPEHUs, HCCIEHOBAHMS
3aBUCUMOCTEH (PU3MYECKUX BEJIMYMH M IIOCTAHOBKY OIIBITOB 110 IIPOBEpPKE
PEJIOKEHHBIX THIIOTE3.

bonbiioe BHMMaHWE YIENSETCS PEIICHUI0 PACYETHBIX M KayeCTBEHHBIX
3amad. [Ipu 3TOM M1 pacU€THBIX 3aJa4 NPUOPUTETOM SIBJIIFOTCS 3aJa4d C SIBHO
3aJJaHHON (PU3MYECKON MOJIENBIO, MO3BOJISIOINE MPUMEHSTh U3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paszfena Kypca, TaK U WHTErpUpys 3HAHUS U3
pa3HbIX pazaenoB. [ KadeCTBEHHBIX 33]1a4 MPHUOPUTETOM SIBIISIIOTCS 3a/JaHUS Ha
OOBSICHEHHE NPOTEKaHUs (PU3NYECKUX SBJICHUN M NIPOLECCOB B OKpYKaIOLIEH
KU3HU, Tpelyronme BbIOOpa (U3WUECKOM MOJEIM MJii CUTYyallud MPaKTHKO-
OPUEHTUPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TtpedoBanuamu DPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOeCleYeHu0 YydeOHOoro mpoiiecca 0a30BBIM ypOBEHb Kypca
(Gu3MKK1 Ha YpOBHE CpeIHEro o0IIero 00pa30BaHUs TOJDKEH U3y4aThCsl B YCIOBUSIX
IpEeIMETHOr0 KaOuHeTa (PU3UMKH WM B YCJIOBUSIX MHTETPUPOBAHHOrO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAY4YHOTr0 Iukia. B kabuHere (Qu3uku IOMHKHO OBITH
HeoOxoauMoe JabopaTopHOe O0O0OpYJOBaHME [Jisi BBINOJIHEHUS YKa3aHHBIX B
nporpaMMe no (pu3uKe y4eHUUECKUX MPAKTUYECKUX PAOOT U JEMOHCTPALMOHHOE
000pymOBaHHE.

JleMoHCTpaninoHHOe o0opyAoBaHUEe (HOPMHUPYETCS B COOTBETCTBUU C
MPUHIIUIIOM MUHUMAJIBbHON JOCTaTOYHOCTH H  O0ECIEYMBAET MOCTAaHOBKY
NEPEYMCICHHBIX B IMporpamMme 1o (U3UKE KIIIOYEBBIX JAEMOHCTpalui s
UCCIIC/IOBAHUSA  M3y4aeMbIX SIBJIEHUH W  MPOLECCOB, HJMIUPUYECKUX U
(GyHIaMEHTATBHBIX 3aKOHOB, UX TEXHHYECKUX MPUMEHEHHI.

JlaGopaTtopHoe 0OOpynOBaHUE [UIsI YYEHUYECKHMX MPAKTUYECKUX pPadoT
dopMupyeTcsi B BHIIE TEMaTHUYECKHX KOMIUIEKTOB M OOECIIEUMBAETCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOyyaroumxcs. TeMaThuyeckue KOMILUIEKTHI
7a00paTOpHOr0 00O0pPYAOBAaHUSI JOJDKHBI OBITH IOCTPOCHBI HAa KOMILIEKCHOM
UCTIOJh30BAaHUH AHAIOTOBBIX M IU(GPOBBIX MPUOOPOB, a TaKKEe KOMIBIOTEPHBIX
U3MEPUTETIHHBIX CUCTEM B BUE U(PPOBBIX TaOOPATOPUIA.

OCHOBHBIMHM LIETIIMU M3y4eHUs (PU3UKH B 00IIEM 00pa30BaHUU SIBIISIOTCS:

e (opMupOBaHHE HHTEpeca U CTPEeMJCHHUS OOydYaroIUXCsl K HaydHOMY
U3YYEHUIO MPUPOJbI, Pa3BUTUE HX HWHTEJUIEKTYabHBIX M TBOPYECKHX
CIIOCOOHOCTEM;

e DPa3BUTHE MPEJCTaBICHUI O HAYYHOM METO/E MO3HaHU U (POPMUPOBAHHE
MCCIIEI0BATEIbCKOIO OTHOILIEHUS K OKPY)KAIOIIUM SIBIICHUSIM;

e (opMUpOBaHHE HAay4YHOTO MHUPOBO33PEHUSI KakK pe3yiabTara H3y4eHUs
OCHOB CTPOEHHUSI MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DPU3UKH;

e (opMupOBaHHE YMEHUN OOBSCHATH SBJICHUSA C HCIOJIB30BAaHUEM
bu3nYeCKUX 3HAHUN U HAYIHBIX IOKA3aTEIbCTB;

e (opMHUpOBaHUE MPEJICTaBICHUA O poiid (U3UKU JJIS Pa3BUTUS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKH M TEXHOJIOTHIA.

JlocTrkeHne 3TuX Leied oOecreurBaeTcs pelIeHUueM CIEAYIOIIUX 3a1ad B

porecce u3y4eHus Kypca (pu3uku Ha YpOBHE CPEHETO O0IIero 00pa3oBaHuUs:



e TMpuOOpPETEHHE  CHUCTEMBI  3HaHHMK 00  o0mmMX  (U3HUIECKUX
3aKOHOMEPHOCTSX, 3aKOHaX, TEOPUSIX, BKJIFOYAs MEXaHUKY,
MOJIEKYJSIDHYIO  (DMBHKY, DJJIEKTPOAMHAMHUKY, KBAaHTOBYIO (HU3UKY U
AIIEMEHTBI aCTPO(U3UKH;

e (opmupoBaHre yMEHUW TPUMEHATH TEOPETUUYECKUE 3HAHUS IS
OOBACHEHUS (PU3NUECKUX SBJICHUM B TPUPOJIEC U [JIsl TMPUHITHUSA
MPAKTUYECKUX PEIIEHUN B MMOBCEAHEBHOM KU3HU,

e OCBOCHHE CIIOCOOOB pEIIeHUS PAa3IUYHBIX 3aJad C SBHO 3aJaHHOU
bu3nueckol MOJENbI0, 3ajad, MOAPAa3yMEBAIOIIMX CaMOCTOSITEIbHOE
co3nanne PU3NYECKoi MOMIEIH, aICKBAaTHON YCIIOBUSIM 3a/1a4U;

e TMOHUMMaHHE (U3MYECKUX OCHOB U MPHUHIIUIOB JEHUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOIMYECKUX MPOLECCOB, X BIUSHUS HA OKPYIKAIOIIYIO
cpeay;

e OBJAJICHHUE METOJaMU CaMOCTOSITEIbHOTO IUIAHUPOBAHUS M IPOBEICHUS
(bU3HYECKUX DKCIEPUMEHTOB, aHAJM3a W HWHTEPHpeTanuu WHGOPMAIUH,
OIpe/IeNICHHs] TOCTOBEPHOCTH MOJIYYEHHOT'O Pe3yibTaTa;

e CO3/IaHHUE YCJIOBHUH JJIS1 Pa3BUTHUSI YMEHHI MPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH.

Ha wuszyuenue ¢usuku (6a30BbI ypOBEHb) Ha YpPOBHE CPEIHEr0 OOIIEero
oOpa3oBanus orBoautcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipeqnaraemeiii B mporpamme Mo (uU3MKe TepeueHb J1a00opaTOpHBIX U
MPAKTUUYECKUX paldOT SBIAECTCS PEKOMEHIIOBAHHBIM, YYHUTEIb JelaeT BBIOOD
POBEJICHUST JTA0OPATOPHBIX PadOT W OMNBITOB C YYETOM HWHIWBUIYATBHBIX
0COOEHHOCTEH 00yYaroIuXCsl.



COJAEPXAHUE OBYUYEHUA
10 KVIACC

Paznen 1. ®u3uka u MeTOAbl HAYYHOT 0 TO3HAHUS

®u3nka — Hayka o npupone. HaydHble mMeTOABI MO3HAHUSA OKPYKAIOIIETO
mupa. Poib JKCcnepuMeHTa W TEOpUHM B IIPOLECCE II03HAHUA IPUPOJBI.
DKCnepuMeHT B hU3HKE.

MopnenupoBanue (u3HUEeCKUX sIBIEHUM U mporeccoB. HaydHble rumotessbl.
®uznyeckre 3aKOHbl U TEOPUHU. |'paHMIIBI MPUMEHUMOCTH (PU3NUECKUX 3aKOHOB.
IIpuHIMI COOTBETCTBUS.

Pone u mecto ¢usuku B (HOpMUPOBAHUU COBPEMEHHOW HAay4YHOW KapTHUHBI
MHUpA, B IPAKTUYECKON NEATEIBHOCTHU JIIOJIEH.

Jlemoncmpayuu

AHanoroBele W 1UGPOBBIE H3MEPHUTENbHbIE MPHOOPHI, KOMIIBIOTEPHBIC
JATYUKHU.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKeHHE. OTHOCUTEIBLHOCTh MEXaHUYECKOrO JIBHKCHHS.
Cucrema otcué€ra. TpaekTopusi.

[lepemenienne, CKOpoCThb (CpelHsii CKOPOCTb, MIHOBEHHAas CKOPOCTb) H
YCKOPEHUE MaTepUalIbHON TOYKH, UX MPOCKIMH HA OCH CHUCTEMBI KOOPAHUHAT.
CioxeHue nepeMenieHuii U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE NpsIMOJIMHEHHOEe ABWXKeHue. | 'paduxu
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, MyTH U [EepeMEIICHUS
MaTepuaIbHON TOUKU OT BPEMEHU.

CBobOomHOe maseHne. Y ckopeHue CBOOOIHOTO TaICHHS.

KpuBonuueiiHoe  aBmkKeHUE. J[BM)KEHME  MATEpUAIBHOM  TOYKH IO
OKPYKHOCTH C ITIOCTOSIHHOM 10 MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTbh, JTMHEHHAS
ckopocTs. [lepron u yacrora oOpanienus. [leHTpocTpeMuTeNbHOE YCKOPEHUE.

TexHnueckne yCTpOMCTBA M MPAKTUYECKOE TNPUMEHEHHE: CIUAOMETP,
JBIKEHUE CHAPSIIOB, IIEMTHBIE U PEMEHHBIE TIEpEeIayuH.

Jlemoncmpayuu

Mogenb cucTteMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUUECKUX XapaKTEPUCTUK
JBUKCHUSL.

[IpeobpazoBanue ABUKEHUMN C UCTIOIB30BAHHEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTRE.

HabGmronenne nBuxkeHUs Tena, OPOIIEHHOTO TMOJA YIJIOM K TOPH30HTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaICHUsI.

HampagiieHre CKOpOCTH NPU IBUKEHUU 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, rabopamophule pabomul

N3yyeHne HEpaBHOMEPHOT'O IBUKEHHUS C LEIBIO ONPENEIECHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBaHne COOTHOLIEHUS MEXAY MYTSMH, ITPOWIEHHBIMM TEJIOM 32
IIOCJIEIOBATENIbHBIE PAaBHbIE NPOMEXKYTKHM BPEMEHHM IIPH PAaBHOYCKOPEHHOM
JBUKEHUU C HAYAJIbHOW CKOPOCTBHIO, PABHOW HYIIIO.

N3ydenue NBUKEHUS LIApUKa B BA3ZKOU )KUIAKOCTH.

N3yuenue ABM>KEHUS Teja, OPOILIEHHOTO TOPU30OHTAIIBHO.

Tema 2. lunamuka

[Tpunuun  otHocutenbHOCTH  ['aymmnes.  IlepBeid  3akoH  HbroTona.
NuepunanbHbie CHCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunnun cynepnio3unuu cwi. Bropoi 3akoH HeroToHa
JUIS. MaTEPUAIbHOW TOUKU. Tpernid 3akoH HproTOHA 119 MaTepuaabHbIX TOUEK.

3akoH BcemupHoro Ttsarorenus. Cuia Tsbkectu. Ilepas kocMuueckas
CKOPOCTb.

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

Tpenue. Bunsl Tpenus (moxos, ckonbxeHus:, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHHs CKOJIbKEHUS U cujia TpeHus nokos. KoagduureHt tpenus.
Cua conpoTUBJIEHUS MPU JBUKEHUU TeJa B KUIKOCTU WIIU Ta3e.

[ToctynarensHOE U BpallaTelbHOE JBUKEHHUE a0COIIOTHO TBEPAOIO TENa.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaumieHus. Ilnedo cwuibl. YcnoBus
paBHOBECHS TBEPAOTO TEA.

TexHnueckne ycTpoHMCTBA M MPAKTUYECKOE NPUMEHEHME: MOAIIMITHUKH,
JBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHME MHEPLIUH.

CpaBHEHHE Macc B3aUMOJIEUCTBYIOIIHX TEL.

Bropoi1 3akon HeroToHa.

N3mepenue cui.

CrnoxeHue cui.

3aBUCUMOCTh CHJIbI YIIPYTOCTH OT J1e(hOpMAaLIUH.

HesecomocTts. Bec Tena nmpu yCKOpeHHOM NOAbEME U MaJACHUM.

CpaBHEHUE CUJT TPEHUS MMOKOS, KAYEHHUS U CKOJIbKCHUSI.

VY cnoBust paBHOBeCHUs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuu sxcnepumenm, 1abopamopvie pabomul

N3yuenune ABM>XeHUs OpycKa IO HAKJIOHHOM IIIOCKOCTH.



HccnenoBanne 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B IPYKUHE U
PE3UHOBOM 00pasiie, OT ux Aehopmaliuu.

HccnenoBanne ycinoBUKM paBHOBECHsS TBEPAOrO TeEJla, HMMEIOLIEr0 OCh
BpAILICHMUS.

Tema 3. 3aKoHnvl cOXpaneHus 6 MexaHuKe

NMmnynsc maTepuanbHOM TOUYKHM (TeNa), CUCTEMBbl MaTepUaIbHBIX TOYEK.
NMnynee cuiabl ¥ M3MEHEHUE HMITYJIbCA TENA. 3aKOH COXPAHEHUsS HMITYJIbCA.
PeaktuBHOE 1BHXKEHMUE.

Pabota cusbl. MOITHOCTD CHJIBI.

Kunernueckass »Heprusi MarepualibHOW TOuku. Teopema 00 W3MEHEHHH
KMHETUYECKOW dHEPTUU.

[ToreHunanbHas DHEPrusl. [lorenumanbsHas DHEPTUs yIpyro
nehopMUpOBAHHOW  TpyXuHBL.  [loTeHmmWanbHass  dHEprus Tena  BOIU3H
MOBEPXHOCTH 3E€MIIH.

[loTeHuuanbHble WM HENOTEHIUAIbHBIE  CHJIBL. CBsi3p  paboOTHI
HEMOTEHIHAJIbHBIX CHJI C WM3MEHEHHEM MEXaHWYECKOW SHEPrMHh CHUCTEMBI TEIl.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUH.

Ynpyrue v Heynpyrue CTOJIKHOBEHUS.

TexHnueckrne yCTpOMCTBAa M MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOMED,
NPY>KUHHBIM MUCTOJIET, TBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCa.

PeakTnBHOE JBH)KCHHUE.

[lepexon moTEeHIIMATBLHOM SHEPTUU B KHHETHYECKYIO U 0OpaTHO.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3ydenne abCONMIOTHO HEYIPYroro yjaapa C MOMOIIBIO JABYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBs3M pabOThl CUIIbI ¢ UBMEHEHHEM MEXaHWYECKON SHEepruut
TeJla Ha MPUMEPE PACTSHKEHUS] PE3UHOBOTO KT'yTa.

Paszaea 3. MouiekysipHast pU3NKa U TEPMOAMHAMUKA

Tema 1. Ocrogbl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKONH TEOPUU U MX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. Huddysua. Xapaktep IBUKEHUA U
B3aMMOJICVCTBHS 4YacCTHUI] BelIecTBA. Monaenn CTpPOEHUs ra3oB, XUJIKOCTEU U
TBEPIBIX TN U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJjieneil. Macca u
pasmepnl Mojekyil. KonumdectBo BeniectBa. [ToctositHHas ABorapo.

Tennosoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkana temneparyp
Llenbcus.



Mopgens  upeambHoro raza. (OCHOBHOE  ypaBHEHUE  MOJICKYJISIPHO-
KMHETUYECKOM TeOopuu HACaTbHOrO Tra3a. AOCOIOTHas TeMmrepaTrypa Kak Mmepa
CpPEIHEl KWHETUYECKOW SHEpPruu TEIUIOBOrO0 ABWKEHHMS dvacTul rasza. l[llkana
temneparyp KenbBruHa. ['a3oBble 3akoHbl. YpaBHeHHe MennaeneeBa—Knanenpona.
3akon JlanbToHa. M3omponecchl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduyeckoe mpencTaBiICHUE H3OMPOIIECCOB: HM30TEpPMa, H30XO0pa,
u3ooapa.

TexHnueckue yCTpPOMCTBA M MPAKTUUYECKOE MPUMEHEHHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOLIME JTUCKPETHOE CTPOEHUE BelecTBa, (ororpaduu
MOJIEKYJI OPTAHUYECKUX COECTUHEHUI.

OmnbITel 10 1P Py3Un KUAKOCTEH U Ta30B.

Mopnens 6pOyHOBCKOTO JABUKECHUSI.

Mogens omnbita IITepHa.

OnbITHI, JIOKa3bIBAOLINE CYILIECTBOBaHUE MEKMOJIEKYIISIPHOT O
B3aUMOJICICTBUSI.

Mogenb, WUTIOCTpUpYIOIast IPUPOAY JABJICHUS Ta3a Ha CTEHKU COCYy/a.

OnbITEl, WUIIOCTPUPYIOLIME YPABHEHUE COCTOSIHUS HACAIBHOTO Trasa,
U30IPOIIECCHI.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

OrnpeeneHre Macchl BO3/yXa B KJIACCHOM KOMHAaTe Ha OCHOBE HM3MEPEHUU
00bEMa KOMHATHI, JaBJICHUS U TeMIIepaTyphl BO3/lyXa B HEH.

HccnegoBanue 3aBUCUMOCTH MEXIY IMapaMEeTPaMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnoevl mepmoouHamuxu

TepmonuHamuyeckass cucremMa. BHYTpeHHssI 3HEprus TEpMOJAMHAMUYECKOU
CUCTEMBI U criocoObl e€ n3meHeHusi. KomuyecTBo Teminorsl u pabora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOTO  HWJEaIbHOrO  rasa. Buasl  Temionepeaaydw:
TEIJIONPOBOJHOCTh, KOHBEKIIUS, U3y4YCHHE. Y I€NIbHAS TEIUIOEMKOCTh BEIIECTBA.
KonuuecTBo TEMIoTh npu TeIwionepeaaye.

[lonsitue 00 aamabatHom mporiecce. I[lepBbIil 3aKOH TEPMOJUHAMUKHU.
[IpumeneHnue mepBoro 3aKoHa TEPMOAMHAMUKH K u3omporeccaM. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpaTUMOCTh TIPOIIECCOB B IPUPOJIE.

TennoBele  MammHbl.  [IpUHIUIBIL ~ OEWCTBUST — TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanust 2HEPruM B TEIJIOBBIX MammHaX. KoadduimeHt moae3Horo
nerictBus TerutoBod MammHbL. I{ukn KapHo m ero koadduiumeHT moje3Horo
JNENCTBUSA. DKOJIOrUYECKHe MPOOJIEMBbI TETNIOIHEPTETHKH.



TexHuyeckue yCTpOHMCTBA MW MPAKTUYECKOE MPUMEHEHHE: JBUTATEllb
BHYTPEHHETO CrOpaHHMsl, OBITOBOM XOJOIUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW 3HEpruu Tena MpU COBEPUIEHUU pPaOOThI: BBUIET
npoOKu u3 OYTBUIKM TOJ| JEHCTBUEM CXXAaTOro BO37AyXa, HarpeBaHwe s¢upa B
JaTYHHOU TpyOKe MyTEéM TpeHus (BUICOIEMOHCTPALIMS).

M3MeHeHne BHYTpEHHEN SHEpruu (TeMIiepaTypsl) Tela Mpyu TeIonepeaaye.

OnpiT 1O anuabaTHOMY pACHIUPEHHUIO BO3[yXa (OMBIT C BO3IYIIHBIM
OTHHUBOM).

Monenu napoBoii TypOUHBI, IBUTATENS] BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JBUTATEJIS.

Yyenuueckuii osxcnepumenm, rabopamophule pabonvl

N3mepenune ynenbHOU TEIIOEMKOCTH.

Tema 3. Azpecamnsvie cocmoanus eewyecmea. Pazoevie nepexoovl

[TapooOpa3oBanue u kKoHaeHcarus. Vcnmapenune u kumeHune. AOCOMIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTHh BO31yxa. HachlmeHHbI map. YaenpHas Temiora
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPaTyphbl KUTICHUS OT JaBJICHHUS.

Teépnoe teno. Kpucramnuueckue u amoppHbie Tena. AHU30TPOIHUS CBOMCTB
kpuctauioB. JXunkue kpuctamibl. CoBpeMeHHble MaTepuaibl. llnaBieHue wu
KpUCTaITM3anus. Y aefbHas Terjora miaBnenus. Cyomumanus.

YpaBHEeHHE TEIJIOBOro OaaHca.

TexHuueckrue yCTpOMCTBA M MPAKTUYECKOEC MPUMEHEHHUE: TUTPOMETP U
IICUXPOMETP, KATOPUMETP, TEXHOJIOIMH MOJY4YE€HUSI COBPEMEHHBIX MATEpHUAJIOB, B
TOM YHUCJIE HAHOMATEPUAIOB, 1 HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HaCHIICHHBIX apOB.

Kunenue npy nNoHWKEHHOM [1aBJICHUH.

CniocoOblI U3MepeHust BIaXKHOCTH.

HaGmronenue HarpeBaHus U IJIABJICHUS KPUCTALIMYECKOTO BEIIECTRA.

JleMOHCTpanys KpuCTaJlIOB.

Yuenuueckuit sxcnepumenm, rabopamopnvle padomul

M3MepeHre OTHOCUTEIBHOMN BIAKHOCTH BO3yXa.

Paznen 4. duekrpoauHamMuka
Tema 1. Inekmpocmamuxa
OneKkTpu3anus Tel. OJIEKTPUYECKH 3apsan. [[Ba BHIa DIEKTpUYECKHX
3apsanoB. IIpOBOAHMKH, OUAJIEKTPUKH W TOJYNPOBOJHHMKU. 3aKOH COXPaHEHHUS
AIEKTPUUECKOTO 3aps/ia.
B3anmoperictBue 3apsinoB. 3akoH KyrnoHa. TodeuHblld AJIEKTPUUYECKUAN 3apsl.
Onextpuueckoe mnone. Hanpspk€HHOCTh  anekTpuueckoro moms.  [IpuHiun



CYNEPIIO3ULIANA IJIEKTPUYECKUX Tosel. JInHnM HanpsyKEHHOCTH DIEKTPUYECKOTO
TTOJIAL.

Pabora cun  snektpocratmueckoro  mons.  [lorenuwman.  PasHocThb
MOTEHUHUAIOB. [IpOBOAHMKM W JUDNEKTPUKU B IJIEKTPOCTATUYECKOM  IOJIE.
JnsnekTpuyeckas NpOHUIAEMOCTb.

DnekTpo€MKOCTh. KoHaeHcaTop. DIEKTPOEMKOCTh IIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHKEHHOTO KOHIEHCATOopa.

TexHnueckne yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHME: JIIEKTPOCKOIL,
ANEKTPOMETpP, DBIEKTPOCTATUYECKasl 3alluTa, 3a3eMJICHHE BJIEKTPONpUOOpOB,
KOHJICHCATOP, KOIMUPOBAJIbHbBIN alliapar, CTPYHHbBIA OIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO ¥ MPUHLIUIT IEHCTBUS JIEKTPOMETPA.

B3anmoaencTBue HadIEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEJL

[IpOBOIHUKH B DIEKTPOCTATHYECKOM ITOJIE.

DIIeKTpOCTaTUYECKas 3allUTa.

JIM3JIEKTPUKY B DJIEKTPOCTATUUECKOM MOJIE.

3aBUCHUMOCTb  JJIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCAaTOpa OT  IUIOIIAJIH
IJIACTUH, PACCTOSIHUS MEXKIY HUMH U TUJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsLKEHHOTO KOHJIEHCATOopa.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

N3mepenune sneKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtii 3n1ekmpuueckuit mox. Toku 6 pa3niuunvix cpeoax

DNEKTPUYECKU TOK. YCIIOBUS CYHIECTBOBAHUS DSJIEKTPUUYECKOTO TOKA.
Hctounuku Toka. Cuia Toka. [IoCTOSSHHBIN TOK.

Hanpsioxenue. 3akon Oma 17151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTHUBJIEHUE. Y IEIbHOE COINPOTUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, NapAILIETLHOE, CMEIIAHHOE COEUHEHHUE POBOAHUKOB.

Pabora oanekrpuueckoro Toka. 3akoH J[xoyns—Jlenna. MomrHOCTh
AJIEKTPUYECKOTO TOKA.

DNEeKTPOABMKYILAs CUJIa M BHYTPEHHEE CONPOTHBJICHUE HCTOYHUKA TOKA.
3axon OMa aJis1 NoJHOM (3aMKHYTOH) a1eKTpruyeckoil nenu. KopoTkoe 3aMblkaHue.

OJIEKTpOHHAss  NPOBOJUMOCTh  TBEPABIX  METALUIOB.  3aBUCUMOCTH
CONPOTHUBIICHHUS] METAJUIOB OT TeMnepaTypbl. CBEPXIIPOBOAUMOCTb.

DJNEKTpUUECKU TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBOAHUKH. CobOcTBeHHas 51 IIPUMECHAsT  MPOBOJAUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexoza. [lonynpoBoaHHKOBbIE TPUOOPHI.

ONEeKTpUYECKUA TOK B pacTBOpaXx M  paciulaBaXx  3JIEKTPOJIUTOB.
DJIEKTPOIUTHYECKAS] AUCCOLMALUA. DIEKTPOJIN3S.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSTEIbHBIN
pazpsa. Monunus. [na3zma.

TexHuyeckne ycTpoWcTBAa M NPAKTUYECKOE IPUMEHEHUE: aMIIEpMETP,
BOJITMETP, pEOCTaT, HWCTOYHHMKM TOKa, JJEKTPOHArpeBaTelibHble MpUOOpHI,
AJIEKTPOOCBETUTENIbHBIE TPUOOPBI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN U0/,
TEPMUCTOPBI U (POTOPE3UCTOPBI, MOTYIPOBOJHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3MmepeHue cuibl TOKa U HAIIPSIAKEHUS.

3aBUCUMOCTh COINPOTUBIICHUS UUIUHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI,
IUIOLIA/IA TTONIEPEYHOI0 CEYEHUS U MaTepHraa.

CmemaHHOe COeTMHEHUE TPOBOTHUKOB.

[IpsmMoe wu3MepeHue dIeKTpoABWKYIIEH cuiibl. KopoTkoe 3aMblKaHue
raJIbBAHMYECKOr0 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBICHHUS.

3aBUCHUMOCTb COIPOTUBIICHHS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOIHUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3AYyXa.

OaHOCTOPOHHSS MPOBOJAUMOCTD JUO/A.

Yuenuueckuii oxcnepumenm, rabopamopnule padomul

N3ydeHne CMEMIaHHOTO COEAMHEHUS PE3UCTOPOB.

W3MepeHre 3eKTPOABHXKYIIEH CUJIbI MCTOYHUKA TOKA M €r0 BHYTPEHHEro
COIIPOTHUBIICHHSI.

Hab6mtoienue anekTposusa.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 Kilacce OCYIIECTBISIETCS C
y4ETOM COJEpPXKATEIbHBIX MEXKIPEIMETHBIX CBSI3€ C KypcaMu MAaTeMaTHKH,
OHMONI0run, XMMHH, reorpaduu U TEXHOJIOTHH.

Meoicnpeomemnvle nousamus, CBA3aHHBIE C M3yYEHHEM METOAOB HAaYy4HOIO
NO3HAHUS: SIBJICHUE, HAy4yHbIM (akT, rumnore3a, ¢u3nueckas BETUYMHA, 3aKOH,
TEOpusl, HAOIIOACHUE, SKCIEPUMEHT, MOJEIHUPOBAHUE, MOJIENb, H3MEPEHHE.

Mamemamuxa: pelieHUEe CUCTEMbl YpaBHEHUM, JUHEWHas QyHKIMS,
napabona, runepoona, ux rpaduKu U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUH:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIUHA HA OCH KOOPAWHAT, CJIO0KEHNE BEKTOPOB.

buonocusa: mexanumyeckoe ABWKEHHE B KUBOW mpupoze, nuddysus, ocMoc,
TEIIO0OMEH KUBBIX OPraHU3MOB (BBl TEIUIONEpPENauH, TEIJIOBOE PaBHOBECHE),
ANEKTPUUECKUE SIBJICHUS B )KUBOUM MpUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEUIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEIN, JKUIKOCTEH H



ra3oB, 3JIEKTPUYECKHE CBOMCTBA METAJIOB, J3JEKTPOJIUTHYECKAs HUCCOLMAIIMS,
raJlbBaHUKA.

l'eoepaghus: BNaxXHOCTh BO3/lyXa, BETPbI, OApOMETP, TEPMOMETD.

Texnonozcus: npeoOpa3oBaHUE ABUKEHUN C HCIOIb30BAHUEM MEXAHH3MOB,
y4€T TpPEHHUS] B TEXHUKE, MOJIIWIHUKUA, HCIOJIb30BAHUE 3aKOHA COXPAHEHHS
UMITyJIbca B TEXHHKE (pakera, BOJOMET W JpYyrue), JABUTATellb BHYTPEHHETO
Cropanusi, mapoBas TypOHUHA, ObBITOBOM XOJOJIUIBHUK, KOHAUIIMOHEP, TEXHOIOTHH
MOJIy4YEHUS COBPEMEHHBIX MAaTEpUajoB, B TOM YHUCIE HAHOMATEepUAIOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKasi 3alluTa, 3a3€MJICHHE 3JIEKTPONpHOOpPOB,
KCEpOKC, CTPYUHBIN MIPUHTED, AJIIEKTPOHArpeBaTEIbHbIE npuOopHI,
AIEKTPOOCBETUTEIbHBIEC TPUOOPHI, T'aJIbBAaHUKA.

11 KVIACC

Pa3znen 4. DiekTpoaMHAMHUKA

Tema 3. Maznumnoe noje. I1eKmpoOMaZHUMHASA UHOYKUUA

IloctossHHBIE  MarHuThl.  B3anmMogencTBHME  MHOCTOSHHBIX ~ MarHuTOB.
MarnutHoe mnosie. Bexktop MarHuTHOM wuWHAYKUUW. [IpuHUMI cyrnepno3unuu
MarHUTHBIX MoJied. JIMHMKM MarHUTHOM WHAYKUMHU. KapThuHa JIMHUA MarHUTHOM
WHYKIUHU TOJI1 MOCTOSIHHBIX MAarHUTOB.

MarnutHoe T0Jie MNPOBOJHMKA C TOKOM. KapTuHa JIMHUM WHIYKIUHA
MAarHUTHOTO TOJISI JJMHHOTO MPSAMOTO MPOBOJHWUKA U 3aMKHYTOTO KOJIBIIEBOTO
POBOJIHUKA, KaTYIIKU ¢ TOKOM. OnbIT Dpcrena. BzanmoaelicTBue mpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJyJb U HalIpaBJICHHUE.

Cuina JlopeHniia, e€ MOlyJib U HampaBlieHHe. J[BUKEHHE 3apsSKEHHOW YaCTUIbI
B OJIHOPOJTHOM MarHuTHOM rose. Pabora cuibl Jlopenna.

SIBneHne 3JIEKTpPOMAarHUTHOM MHAYKOHMHM. [lOTOK BEkTOpa MarHUTHOU
WHIYKUUHU. OJIEKTPOJABIKYIAS CHJIA MHAYKIUUA. 3aKOH AIIEKTPOMATrHUTHOM
uHaykiuu dapajest.

BuxpeBoe »ayekTpuyeckoe mojie. DIEKTPOABMKYIIAS CHJIa HWHIYKIHH B
IIPOBOJIHUKE, JIBUKYILIEMCS TTOCTYIATEIbHO B OJTHOPOJTHOM MAarHUTHOM IIOJIE.

IIpaBuio Jlenna.

NHaykTUBHOCTh.  SIBJE€HHME CaMOMHIAYKUMH. OJEKTPOJABHXKYIIAs CHJIa
CaMOMHIYKIIHH.

DHeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTpOWCTBA M TMPAKTUUECKOE TMPUMEHEHUE: TMOCTOSHHBIE
MArHUThl, BJEKTPOMArHUTHI, 3JIEKTPOABUTATEIIb, YCKOPUTEIM 3JIEMEHTAPHBIX
YacTUll, UHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OnsIT Dpcrena.

OTKIJIOHEHHE JIEKTPOHHOTO IMy4YKa MAarHUTHBIM IOJIEM.

JIMHUY MHAYKIMA MarHUTHOTO TIOJISL.

B3anmopericTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[elicrBue cunbl JIopeH1a Ha HOHBI DJIEKTPOJIUTA.

SIBiIeHME ANEKTPOMArHUTHON MHIYKIIUU.

ITpaBuno Jlenua.

3aBUCHUMOCTh 3JIEKTPOJABUKYIIEH CUJIBI UMHAYKIIUM OT CKOPOCTH H3MEHEHUS
MAarHMTHOIO IMOTOKA.

SIBneHue caMOMHIYKIIUY.

Yuenuueckuui saxcnepumenm, rabopamophvie pabomul

N3yyeHne MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

HccnenoBanne NeUCTBUS MOCTOSHHOTO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBaHue sIBIEHUS 3JIEKTPOMATHUTHOW UHAYKIIUU.

Paszgeu S. KosteOGanust M BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUMHbIE KOJ1€0AHUA

KonebarenpHass  cucrema. CBOOOIHBIE  MEXaHHUYECKHUE  KOJIEOaHUS.
IMapmonnueckue konebanus. Ilepuon, wacrora, amrumtyna u ¢aza KojaeOaHUM.
[Ipy>xuHHBIN MasTHUK. MareMaTU4eCKUN MAsSTHUK. Y PaBHEHHE TAPMOHHUYECKUX
kosnebanuid. [IpeBpailienre sHeprun Npy rapMOHUYECKUX KOJIeOaHUSIX.

KonebGarensubiii koHTYp. CBOOOJHBIC JJIGKTPOMArHUTHBIC KOJIEOAHUS B
UJCaIbHOM KOJeOAaTeTbHOM KOHTYpe. AHAJIOrusi MEXKIY MEXaHWYEeCKUMHU U
ANEKTPOMArHUTHBIMU KoneObanusiMu. @Popmyna TomcoHa. 3akOH COXpaHEHHS
SHEPryu B UJI€aTIbHOM KOJIeOATEIbHOM KOHTYpE.

[IpencraBnenue o 3aTyxaromux KoneOaHusX. BoIHYKICHHbIE MEXaHUYECKUE
kosnebanus. Pezonanc. BeiHYX/I€HHbBIE 3JIEKTPOMAarHUTHbIE KOJICOaHMs.

[lepemennblii  TOK. CHHYCOMJANBHBIA TMEPEMEHHBI TOK. MOIIHOCTh
MEPEMEHHOI0 TOKa. AMIUIMTYAHOE€ M JIEMCTBYIOIIEE 3HAYEHUE CHJIBI TOKAa M
HaIPSKEHUS.

Tpancdhopmatop. IIponsBoncTBo, mepenaya U MOTPEOJICHUE DIICKTPUUECKON
SHEPruu. DKOJIOTMYECKHE PUCKH NPU MPOU3BOJACTBE 3JIEKTpodHepruu. Kynbrypa
MCIIOJIb30BAHMS JJIEKTPOIHEPT MU B IOBCEAHEBHOM KU3HHU.

TexHnueckrne yCTpOMCTBA M NPAKTHUYECKOE IPUMEHEHME: DJIEKTPUYECKUU
3BOHOK, T'€HEPATOP MEPEMEHHOI0 TOKA, JIMHUM 3JIEKTpOIIepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoyieOaTenbHOW CHCTEMbl (MPYKUHHBIA WU
MaTeMaTU4eCKUI MasTHHUK).



Hab6mroienue 3aTyxaronux KoaeoaHuu.

HccnenoBanre CBOMCTB BBIHYKICHHBIX KOJICOAHUM.

HaOmonenue pezonanca.

CBOOOIHBIE 3JIEKTPOMArHUTHbIE KOJIEOAHHUS.

OcuuorpaMMsbl (3aBUCHMOCTH CHJTBI TOKA M HAINPSKEHUSI OT BPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJIEOAHMIA.

Pe3oHanc mpu 1OCIIENOBAaTENbHOM COEAMHEHUM PE3UCTOPA, KaTYIIKU
UHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnens TMHUY 3JIEKTponepeadH.

Yuenuueckuui axcnepumenm, iabopamophvie pabomul

HccnenoBanue 3aBUCUMOCTH MEpUO/a MajblX KOJIeOAHHUM Ipy3a Ha HUTU OT
JUTMHBI HUTU U MaccChl Ipy3a.

HccnenoBaHne NEPEMEHHOr0 TOKA B LENM M3  IOCIEI0BaTEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUNIHbLE BOJIHbL

MexaHnuueckue BOJHBI, ycloBUsA pacnpoctpanenus. Ilepuon. CkopocTb
pacnupocTpaHeHusi W JUIMHA BOJIHBL. llomepedHple W NPOJOJBHBIE  BOJIHBIL.
WNuTepdepenius u audpakiunsa MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomKkocTh 3ByKka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMATrHUTHBIE BOJHBI. Y CIIOBUSL M3ITYYEHUS! 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anekTpomarautHoil BosHe. CBOMCTBA
ANEKTPOMArHUTHBIX BOJIH: OTPaXEHHUE, MPEIOMIICHHUE, MOJIApU3anus, AMPpaKiius,
unTepdeperurs. CKOpoCTh 3JEKTPOMArHUTHBIX BOJIH.

[Ikana 37€KTPOMarHUTHBIX BOJH. [IpuMeHEHHEe 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

IIpuHIMIBEI paguOCBA3HU U TeNeBUACHU. Panuonokamnusi.

DNEeKTPOMATrHUTHOE 3arpsSI3HEHUE OKPYKAIOIIEH CPEIbl.

Texnuyeckue ycTpoiicTBa W TMPaKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE
MHCTPYMEHTHI, YJIbTPAa3BYKOBas JMArHOCTHKAa B TEXHUKE W MEAMIIMHE, pajaap,
paaroNpUEMHUK, TEIEBU30D, aHTeHHa, TeaedoH, CBY-neus.

Jlemoncmpayuu

OOpa3oBaHue U paclpOCTPaHEHHE MTONEPEUHBIX U MIPOAOIbHBIX BOJIH.

Konebmomeecs Teno Kkak HCTOYHUK 3BYKA.

HaGmronenre oTpakeHus U MPEeToMIIEHUSI MEXaHUYECKHUX BOJIH.

Ha6monenne natepdepeniinu u qudpakiny MEXaHUIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaOmronenue cBsi3u TpOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYIOH U
4aCTOTOM KOJIeOaHUH.



HccnenoBaHne  CBOWCTB  DJIEKTPOMArHUTHBIX — BOJIH: OTpaXEHHUE,
MpeIOMIIEHUE, MOIsIpU3aus, Judpakuns, HHTephepeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. [IpsAMoIMHENHOE pacopoOCTpaHEHUE CBETA B
ogHopoaHou cpexae. JIyd ceera. TouedHbId ICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI oTpaxeHusi cBera. [locTtpoeHue n3oOpaxeHuil B
IIJIOCKOM 3€pKalie.

[Tpenomnenue cBeta. 3aKOHbBI PETOMIICHUS CBeTa. AOCOTIOTHBIN MOKa3aTeb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. IIpenenpHblii yros IOJHOIO
BHYTPEHHET'O OTPAKECHMUS.

Hucnepcust ceeta. ClokHBIN cocTaB 6enoro cBera. LIBer.

CobOuparomiue u pacceuBarome JHH3bL. ToHkas JsuH3a. DOKycHOE
paccTOsiHUE W ONTHYEeCKash cuja TOHKOM JuH3bL [locTpoeHue u300paxeHHil B
coOuparonmx M pacceuBaromux auH3ax. Gopmyna TOHKOW JTHH3BI. YBETUYEHUE,
JTAaBAEMOE JIMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBass onrtuka. WuTepdepeninus cera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOAEHUST MAKCUMYMOB W MUHHUMYMOB B HMHTEP()EpEHIHOHHOM
KapTUHE OT JBYX CUH(a3HbIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakuroHHas pemeérka. YcaoBue HaOMIOACHUS
IJIABHBIX ~MAaKCUMYMOB MNP NAJACHUM MOHOXPOMAaTHYECKOIO CBETa Ha
TU(PPaKIMOHHYIO PEHIETKY.

ITonspusauus ceera.

TexHuyeckne ycTpolcTBa W IPAKTHUYECKOE IPUMEHEHHE: OYKH, JIyIa,
¢doroannapar, NPOEKIMOHHBIA amnmapar, MHKPOCKOI, TEeJIeCKON, BOJIOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEHIETKA, TOISIPOUS.

Jlemoncmpayuu

[IpssAMONMHENHOE PACIPOCTPAHEHUE, OTPAXKEHHUE U MPEJIOMIICHUE CBETA.
OnTtuyeckue npuoOpBHI.

[TonHoe BHyTpeHHEE OTpakeHue. Moiellb CBETOBOA.

HccrnenoBanue cBOMCTB M300payKeHUH B JIMH3AX.

Mopnenu MUKpOCKoMNa, TEJIECKONa.

Hab6monenne uaTepdepeHIium cBeTa.

Hab6monenue nudpakiuuu cBeta.

Habmroienne nucnepcuu cBera.

[TonydeHue crekTpa ¢ MOMOIIbIO TPU3MBI.

[Tonydyenue crieKkTpa ¢ MOMOIIBIO TUPPAKITMOHHON PEIIETKH.

Habroienne nossipusaiiuy cBeTa.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul



N3mepenue nmokasaress NpeoMIICHUsS CTEKJIA.
HccnenoBanre cBONCTB M300paKEHU B JIMH3AX.
HaOmonenue nucnepcuu cBeta.

Paznesn 6. OcHOBBI crienMAILHOI TEOPUM OTHOCUTEIbHOCTH

['panunbl  NPUMEHMMOCTHM  KJIaccuyecko — mexanmku.  [loctynarsl
CIIELIMAJIBHOW TEOPUHM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTb MOAYJSA CKOPOCTH
CBETa B BAKyyMe€, IPUHIIUI OTHOCUTEILHOCTH DWHILITENHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKpAIllCHUE
JUTHBI.

DHeprus U UMIYJIbC PEASTUBUCTCKONW YaCTHLIBL.

CBs13p Macchl C 3HEPTUEW U UMIYIbCOM PEIATHUBUCTCKON YaCTHULIbI. DHEPrus
ITOKOSI.

Pasznen 7. KBanroBas pusuka

Tema 1. Dnemenmul K6AHMOBOU ONMUKU

®otonbl. Dopmyna [lnanka cBsi3u sHEprun (POTOHA C €ro YacTOTOU. DHEprus
U UMITYJIC (DOTOHA.

OtkpeiTue u uccienoBanue Goroaddexra. Onwitel A. I'. CroneroBa. 3aKoHbBI
dotorpdekra. YpaBuenue DuHiuTeriHa At pororddexra. «KpacHas rpanuiiay
dotorpdekra.

Jasnenue ceera. OnwiTel I1. H. JIeOenena.

XUMHUYECKOE JIEUCTBUE CBETA.

Texuuyeckue ycTpoWCTBA M TPAKTUYECKOE MPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTuMK, cojTHeUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®dotor(pdekT Ha yCTaHOBKE ¢ IMHKOBOM IIJIACTUHOM.

HccnenoBanue 3aKk0HOB BHENIHETO GoTodddexTa.

Ceeroguo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHIO o -YacTHIL.
[Inanerapnas Momens aroma. lloctynatel bopa. M3nydenume w mormomnieHue
(GOTOHOB TpU TEpexojJie aroMa C OJHOTO YPOBHSI PHEPruud Ha Apyrou. Bumsi
cnekTpoB. CIEKTp YpOBHEH SHEPrUU aToMa BOAOPOAA.

BonHoBrwie cBolicTBa yactuil. Bonubl ne bpoisa. KopnyckynsapHO-BOIHOBOM
yalli3M.

CHNOHTaHHOE U BBIHYXKJICHHOE U3JTyYEHUE.

TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CHEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

Habmronenue TMHeHyaThIX CIEKTPOB U3TyYEHUS.

Jlazep.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

Hab6mtoienue uHeyaToro cekTpa.

Tema 3. Amomnoe aopo

OKCIEpPUMEHTBI, JOKAa3bIBAIOIIME CJOXKHOCTh CTpOeHUs siapa. OTKpbITHE
panuoaktTuBHOCTU.  OmbiTel  Pesepdopma  mo  ompeneneHuro  cocTaBa
paavoakTuBHOrO u3nydenus. CBoiictBa anbda-, Oera-, ramma-u3IydeHUs.
Binsinue paanoakTHBHOCTH Ha )KUBBIE OPTaHU3MBI.

OTtkpbiTHE TpoTOHA W HeWTpoHa. Hykionnas moxens siapa I'eitsenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio siapa. M3o0Tonsl.

Anbda-pacnaa. DIEKTPOHHBIA M TO3UTPOHHBIN Oeta-pacmaa. [amma-
U3JIydeHUE. 3aKOH PaJIMOAKTUBHOIO pacmajia.

DHeprus CBsI3U HYKJIOHOB B sifipe. SnepHbie cuibl. Jledekt macchl apa.

S nepnsbie peakiuu. JleneHue u CUHTE3 sSIEP.

Snepnsiii peaktop. TepMmosimepHbiii cuHTe3. [IpoOieMbl M TEPCIEKTUBBI
SAIEPHOM DHEPTETUKH. DKOJOTUUECKUE ACIIEKTHI SIAEPHON SHEPrETUKHU.

DneMeHTapHble YacTullbl. OTKPBITHE MTO3UTPOHA.

MeTtonbl HAaOJIOIEHUS U PETUCTPALIMU AJIEMEHTAPHbIX YaCTHLI.

dyH1aMeHTalbHbIE B3auMOAeHCTBUsI. ENMHCTBO hU3MYeCKOr KapTUHBI MUpa.

TexHnueckue ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, Kamepa
Buiibcona, siaepHblil peakTop, atToMHas 0omoa.

Jlemoncmpayuu

CU€TUNK MOHU3UPYIOLINUX YaCTHL.

Yyenuueckuii osxcnepumenm, rabopamopnvle pabomuol

HccnenoBanue TpeKoB 4acTHIL (IT0 TOTOBBIM (poTOrpadusim).

Pa3znen 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3UKH

OTanbl pa3BUTHUS aCTpOHOMUHU. [IpHUKIIagHOE 1 MUPOBO33PEHUYECKOE 3HAUCHHUE
ACTPOHOMHH.

Bug 3Bé3nnoro Heba. Co3Be3nusi, sipkue 3BE3/bI, IIAHETHI, UX BUIUMOE
JIBIDKCHHE.

ComneuHas cucrtema.

Comnuue. CosHeuHas akTUBHOCTh. Mcrounuwk sHepruu CosiHIIA W 3BE3L.
3BE3MbI, UX OCHOBHBIE XAPAKTEPUCTUKH. J(MarpamMma «CIEKTPAJIbHBIA KJacCc —
CBETUMOCTBH». 3BE3ABI TJIABHOM MOCJICAOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTb» ISl 3BE3]l TJIaBHOW MOCIIEN0BATEIbHOCTH. BHYTpeHHEe CTpoeHue



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKIECHUU U 3BoMonuu CoyHLa U
3BE31. DTanbl )KU3HU 3BE3.

Muieunsiii ITyte — Hama ['amaktuka. Ilonoxxkenue u nBuxkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapel. UEpHBIE ABIPHI B sApax
TaJaKTHUK.

Bcenennas. Pacimiupenue Beenennoit. 3akon Xa006sa. Pazoeranue rajakTuk.
Teopust bonbuioro B3peiBa. PennkroBoe nsnydyeHue.

Macmrabnas crpykrypa Beenennoii. Meraranakruka.

Hepeménubie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

HaGmonennsi HEeBOOPY>KEHHBIM TJ1a30M C HCHOJIb30BAHUEM KOMIIBIOTEPHBIX
NPWIOKEHUM Il ONpEeIeTCHHs TOJI0KEHHUsSI HEOECHBIX O0BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHbIE c0o3Be3ausi CEeBEPHOro MONYIIaApHsl U SIPKUE 3BE3BI.

Hab6monenus B Teneckon JlyHsl, miianer, Mieunoro [TyTu.

0000 aroIee MOBTOPEHHUE

Ponb ¢uzuku M acTpOHOMHH B DSKOHOMHYECKOM, TEXHOJOTHYECKOM,
COLMAIbHOM U 3THYECKOH cepax NesTeIbHOCTH YEeIOBEKa, poJib U MECTO (PU3UKH
Y aCTPOHOMHUH B COBPEMEHHOW HAYyYHOW KapTUHE MHpPA, POJIb (PU3NYECKON Teopun
B (OpPMHUpPOBAaHUM TMPEACTAaBICHUH O (U3NYECKOW KapTHMHE MHUPA, MECTO
(u3nuecKol KapTUHBI MUpa B OOIIEM pPSIy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABJICHUM O TIPUPOJIE.

MexnpeaMeTHbie CBSA3H

N3ydenue kypca gusuku 0a30Boro ypoBHs B 11 kjacce oCymIecTBISIETCS C
y4ETOM COIEPIKATEIbHBIX MEXIIPEIMETHBIX CBS3€H C KypcaMHM MAaTE€MaTHKH,
OMoJ0ruu, XMUMHUH, reorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvle nousmus, CBA3aHHBIE C MU3yYEHHEM METOAOB HAaYy4HOIO
MO3HAHUs: SIBICHUE, HAy4yHbId (akT, runores3a, (u3nyUecKkas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJIE]Ib, U3MEPEHUE.

Mamemamuxa: pEUIEHWE CUCTEMbl YPaBHEHHM, TPUTOHOMETPUYECKHUE
(GYHKIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXKJIECTBO, BEKTOPBI M MX IPOCKLIMH HAa OCH KOOPAMHAT, CII0)KEHUE BEKTOPOB,
IPOU3BOAHBIE AJIEMEHTApHbIX (YHKIMHA, NPU3HAKK MOJ00US TPEyroJibHUKOB,
OIpeieIeHHE MIOUIaIU IIIOCKUX PUryp u o0bEMa Ted.

buonoeus: snekTpuueckue SBICHHS B JKUBOW MpUPOAE, KoyeOaTelnbHbIE
JIBWKEHHUS B )KUBOW IIPUPOJIEC, ONITUYECKUE SIBIICHUS B KUBOW IPUPOJE, AEHUCTBUE
paguanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsA CTPYKTYpPa TBEPIBIX
TEJ, MEXaHU3Mbl O0pa30BaHUsl KPUCTALIMUYECKONM pPEIIETKU, CIEKTPalIbHbBIN
aHaIu3.



l'eocpachus: MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIeKU MAarHUTHBIX pYI,
(doTochEMKaA 3eMHOM MOBEPXHOCTH, ITPE/ICKA3aHUE 3EMIIETPSCEHU .

Texnonocus: JIAHUM BJIEKTpoOIlepenad, TIEHEpaTop IIEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, WHAYKIIMOHHAS I€4Yb, pajap, paauoNpuEéMHUK, TEIEBU30D,
anTeHHa, TtenedoH, CBY-meub, MpOEKIIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
coJiHe4Has Oarapest.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IPOI'PAMMBLI 110
PU3UKE HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®duszuka» Ha ypOBHE CpEIHEro OOIIETro
oOpazoBaHusi (0a30BbI YPOBEHB) JOHKHO OOECIEUUTh JIOCTUKEHUE CICAYIOIINX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIILTATOB.

JIMUYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3YNIbTAaThl OCBOEHUS yueOHOTO npeameTa «Du3nKa» JOIKHBI
OTpakaTb TOTOBHOCTh M CIHOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCSA
chOpMHUPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIMi, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHHUH, COOTBETCTBYIOLIUX
TPAUIIMOHHBIM I[EHHOCTSIM POCCUUCKOr0 OOIIECTBA, PACIIUPEHHUE >KU3HEHHOTO
ONbITAa U OMbITA JESITEILHOCTH B IMPOLIECCE Pealu3allid OCHOBHBIX HAIPaBICHHUM
BOCIIUTATEIILHOW JIEATEIIbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIUKA O0YYaIOIIErocsi Kak akTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUICKOro 00IIEeCTBa;

NPUHATHE  TPAJUIMOHHBIX  OOIIEYETIOBEUECKUX T'YMAHUCTUYECKUX U
JNEMOKPATUYECKUX LIECHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO NIESITEIBHOCTh B MHTEPECAX TPaKTAHCKOTO
00IIIeCTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTEIbHONW OpraHU3allly;

YMEHHE B3aUMOJICCTBOBATH C COLMAIbBHBIMUA HMHCTUTYTaMHU B COOTBETCTBUU C
X QYHKIUSIMUA U HA3HAYECHUEM;

TOTOBHOCTb K TYMAHUTapPHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NATPUOTHUYECKOT 0 BOCTIUTAHMSA:

chOpMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJIECHTUYHOCTH,
NaTPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, JIOCTHKECHHUSIM
POCCUICKUX YUYEHBIX B 00JIACTH (PU3UKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OLIEHUBAaTh CUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OpUEHTHPYSACh HAa MOPAJbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTHU, B TOM YHCIIE B
JESTEIIbHOCTUA YU4EHOTO;

OCO3HAaHME JTUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOWYMBOTO OYIYIIETO;

4) 3cTeTHYECKOro BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIFOYasl 3CTETUKY HAyYHOI'O TBOPUYECTBA,
npuCymiero Gu3nIecKoi HayKe;



S) TPyA0BOr0 BOCIIUTAHMS:

WHTEpPEC K pa3IMdHbIM cdepaM MpoPecCHOHAIBHON ACATEIBHOCTH, B TOM
YUCJIE CBSI3aHHBIM C (PU3UKOW U TEXHUKOHM, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynyieit mpodeccuu U peaaTn3oBbIBaTh COOCTBEHHbBIC KU3HEHHBIE TIJIaHbI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHHIO U CaMOOOPa30BaHUIO B 00JIACTH
(GU3HKN HA IPOTSHKEHUN BCEH KU3HH,

6) ’K0JIOrN4eCcKOro BOCIUTAHUS

c(hOpMUPOBAHHOCTH DKOJIOTUUECKONW KYJIbTYphl, OCO3HAHHE TJIOOATHLHOTO
XapakTepa dKOJIOTHICCKUX TPoOIIeM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE JEUCTBUN B OKPYIKAIOIIEH CpeJle HA OCHOBE
3HaHUS [IeJIel YCTOMYMBOTO Pa3BUTHUS YEIOBEUECTBA,;

pacluIupeHre OmbITa JEATEIHHOCTH HKOJOTUYECKOW HampaBIeHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 110 (PU3HUKE;

7) HIEeHHOCTH HAYYHOT' 0 TIO3HAHMSI:

chOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS GUZNIECKON HAYKH;

OCO3HAHHME IIEHHOCTH HAy4YHOW JIeATeIhHOCTH, TOTOBHOCTH B IIpOliecce
n3ydeHus: (QU3MKH ~ OCYIIECTBJIATH  TMPOCKTHYID M HCCIEAOBATEIBLCKYIO
NeSITeNbHOCTh UHJIMBUIYAIbHO U B TPYIIIIE.

METAITPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
ba3oBbIe JJoruueckue 1eMCTBUA:
CaMOCTOSITEIbHO  ()OPMYJIUPOBATh M aKTyaJu3WpoBaTh  MpoOJieMy,
paccMmaTpuBaTh €€ BCECTOPOHHE;
ONpPEACNISITh LN ACATEIIbHOCTH, 3aJaBaTh IApaMETPbl M KPUTEPUM HX
JIOCTHKCHMS;
BBIABJISITH  3aKOHOMEPHOCTM W MPOTHBOPEUMSI B  PACCMATPUBAEMBIX
(bU3UYECKUX SBIICHUSX;
pa3pabaThiBaTh IUIAH PEIICHUS MPOOJEMBbI ¢ YYETOM aHAIM3a HMEIOIINXCS
MaTEpUAIBHBIX 1 HEMATEPHUAIbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBBI B JE€ATENBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUN AEATEILHOCTH;
KOOPJIMHUPOBATh M  BBIIOJHATH pabOTy B  YCIOBHSX  pPEaJIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUSI;
pPa3BUBATh KPEaTUBHOE MBIIIJICHUE MPH PEIICHUH KU3HECHHBIX IMMPOOJIEM.
ba3oBble ucciaenoBarejlbCcKkue AeMCTBHS:
BJIAJICTh HAYYHOW TEPMHUHOJIOTHEHN, KIIFOUEBBIMU MOHATHUSMU U METOJAMU
(du3nyecKoil HayKu;



BJIaJIETh HaBBIKAMH Y4€OHO-HCCIIEIOBATENIbCKON U MPOCKTHOM N1eSITETbHOCTH
B 00J1aCTH (DU3HUKHU, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEILHOMY TIOUCKY
METOJIOB pEIlIECHUs 3aJau (PU3NYECKOrO COACpPKAHUS, MPUMEHEHHIO DPa3IUYHbIX
METO/IOB TTO3HAHUS;

BJaJIeTh BHJIAMU JIEATEIbHOCTH [0 TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIPETAliU, MPEeoOpa3OBaHUI0 M TPUMEHEHUIO B PA3IUYHBIX YYEOHBIX
CUTYyalUsIX, B TOM YHCJIE IPU CO3JJaHUU Y4E€OHBIX TPOEKTOB B 00JaCTH (PU3UKHU;

BBISIBJIATh IPUUUHHO-CIICACTBEHHBIE CBSI3U M aKTyaJU3UpOBaTh 3ajadvy,
BBIJIBUTaTh TUIOTE3Yy €€ pElIeHUs, HaXOIWTh apryMEHThI JJIs JOKa3aTelbCTBa
CBOUX YTBEp:)KJICHUH, 337aBaTh MapaMeTpbl U KPUTEPUH PEIICHMUS;

aHAJIM3MPOBATh TIOJIYYEHHbIE B XOJA€ pEIIeHMs] 3aJaud pe3yJbTarhl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATH U3MEHEHHE B HOBBIX
YCIOBHSIX;

CTaBUTh U (POpPMyIUpPOBAaTH COOCTBEHHBIE 3aJayd B 0OpPa30BaTEIbHOMN
JESITeIbHOCTH, B TOM YHCIIE TIPU U3YYEeHUU PU3UKH;

J1aBaTh OLEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh TMEPEHOCUTh 3HAaHUS 1O (U3MKE B MPAKTHUUECKYIO O0JacTh
KHU3HEACSITETLHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX YUEOHBIX IPEIMETOB;

BBIJIBUTATh HOBBIE UJIEH, MPEAJIaraTh OPUTHHAILHBIC TTOIXO/IbI U PEIICHUS;

CTaBUTb NMPOOJIEMBI U 3a/1a4H, TOMYCKAOIIME aJIbTEPHATUBHbIE PELICHMUS.

Pabora ¢ undgopmanmei:

BJIaJIeTh HABBIKAMH TONydeHUs] HHPOpMAHK (HU3HMUECKOTO COACPNKAHUS U3
UCTOYHHKOB PA3HbIX THUIIOB, CaMOCTOSATEIbHO OCYIIECTBIATh IIOMCK, aHau3,
CHUCTEMAaTH3allMI0 M WHTEPIPETali0o MHPOPMAIUU PA3IUYHBIX BHIOB U (opm
MPECTABIICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HMH(OpMaLINK;

UCIOJb30BaTh  CPEICTBA  MH(POPMALMOHHBIX M KOMMYHMKAI[MOHHBIX
TEXHOJIOTUN B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3aIlHOHHBIX
3aJa4 € COOJIIOJIEHMEM TpeOOBAaHUN HPrOHOMHMKH, TEXHUKUM O€30IacHOCTH,
TUTHUEHBI, pecypcocOepeXeHHs, TMPaBOBBIX M  STHYECKUX HOPM, HOPM
UH(OPMAIIMOHHON 6€30MaCHOCTH;

CO3[1aBaTh TEKCThl (PU3MUECKOTO COAEpKAHMUSI B pa3IMYHbIX (opmaTax C
y4€TOoM HazHayeHHsI HHGOPMAIH U [IEJIEBON ayIUTOPUH, BEIOMpAs ONTUMAIIbHYIO
(dopmy npecTaBICHUS U BU3yaIU3aliy.

KoMMmyHHKATHBHBIE YHUBEPCAIbHbIE YYeOHbIe 1eiiCTBUS:
OCYIIECTBIJIATH OOIICHHE Ha YpOKaxX (DU3UKHU U BO BHCYPOUHOU JIEITEILHOCTH;
pacmo3HaBaTh MPEANOCHIIKA  KOHQIMKTHBIX CHTyallMd ®  CMSAT4Yarh
KOH()ITUKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOKD TOYKY 3PEHUA C HMCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

MMOHUMAaTh M HUCIOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW M WHJMBUIyalbHON
paboTHI;

BBIOMpaTh TEMATHUKY W METOJBl COBMECTHBIX ACHCTBHM C y4&TOM OOIMIMX
WHTEPECOB U BO3MOXKHOCTEHN KXXAO0r0 YiI€HA KOJJICKTHBA,;

MPUHUMATh €M  COBMECTHOW  JIESTEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JCUCTBHUS MO €€ JOCTHXKECHHUIO: COCTaBJISTh IUIAH JICMCTBUU,
pacnpeieNisiTh POJu ¢ y4€TOM MHEHHMH YYaCTHUKOB, OOCYXIaTh PE3YJIbTAThl
COBMECTHOU PadOTHI;

OLICHUBATh KAauye€CTBO CBOETO BKJIaJa M KaXJOr0 YYaCTHHKA KOMAaHIbI B
001U pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE TPOEKTHI, OLEHUBAaTh HJAEU C IO3MIUUA HOBU3HBI,
OPUTMHAIBLHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIISATh TO3UTHUBHOE CTPATETHYECKOE TMOBEACHUE B PA3JIUYHBIX
CUTYAITUSX, IPOSIBIISITH TBOPUYECTBO U BOOOPAKEHHE, OBITh MHUIITUATUBHBIM.

PeryasiTuBHBIEe YHUBeEpcAJIbHbIe y4eOHbIe 1eiicCTBUSA
Camoopranmzanmsi:

CaMOCTOSAITETIFHO OCYIIECTBIISATh TMO3HABATEIBHYIO NESITEILHOCTh B 00IaCTH
GU3MKH W acCTPOHOMHH, BBISABISATH MPOOJIEMBbI, CTaBUTh U (OPMYIHPOBATH
COOCTBCHHBIC 3aJ]a4H;

CaMOCTOSAITETIHO COCTABJATH TUIAH PEIICHUS PAcuETHBIX W KaueCTBEHHBIX
3aj]a4, IJIaH BBIMOJIHEHUS MPAKTUYECKON paboThl ¢ yYETOM MMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEeANOYTEeHUH;

JaBaTh OLEHKY HOBBIM CUTYAallUsIM;

pacCHIMPATh paMKH y4eOHOr0 IIpeMETa Ha OCHOBE JIMYHBIX MPEATIOUYTEHU;

JienaTh OCO3HAHHBIM BbIOOp, aprymMeHTHpOBaTh e€ro, OpaTh Ha cels
OTBETCTBEHHOCTH 32 PEILICHNUE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO OSPYIUIMH B 00JACTH
(U3MKH, TOCTOSTHHO MOBBILIATH CBOI 00Pa30BaTEIbHBINA U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHATbHBIN HHTE/IEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUSIM, BHOCHUTH KOPPEKTUBBHI B ACSITEIHHOCTH,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BJaJleTh  HABbIKAMHU  MO3HABATENLHOM  pedieKcCMu  KaKk  OCO3HAHUS
COBEpIIAEMbIX JEMCTBUM M MBICIUTENbHBIX MPOLECCOB, HUX pE3yJIbTaTOB U
OCHOBaHU;

UCTIOJIH30BaTh MPHUEMBI peIIEKCUN JIJIsl OIIEHKH CHTYalluH, BHIOOpA BEPHOTO
peleHus;



YMETh OIICHUBAaTh PHUCKH U CBOECBPEMEHHO INPUHUMATh PELICHUS IO HX
CHIKEHUIO;

OPUHUMATh MOTHUBBI U apryMEHTBl JpPYruxX IMpHU aHaIU3€ pe3yJibTaToB
TSI TeNbHOCTH;

IPUHUMATH ce0sl, MOHUMasi CBOM HEJIOCTaTKU U JJOCTOMHCTBA,

OPUHUMATh MOTHUBBI M apryMEHTBl JAPYTUX TpH aHaIM3e pe3ylbTaToB
JeSITebHOCTH;

IpU3HABaTh CBOE MPABO U MPABO APYTHX Ha OMIMOKH.

B mpouecce AOCTM)KEHHS TUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS TPOTPAMMBI
no ¢u3MkKe A8 YPOBHSA CpeaHero oOmero oOpa3oBaHUs Yy OO0y4aromuxcs
COBEPIICHCTBYETCS IMOIMOHAJBHBIHI UHTEJUIEKT, IpEeAOIaraonuii
c(OpPMHUPOBAHHOCTB:

CaMOCO3HAHMS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSTHUE, BHJIETh HAIIPABJICHUS PAa3BUTUSI COOCTBEHHON SMOIMOHAIBLHOM cepsl,
OBITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHMs, BKIIOYAIOIIET0 CAMOKOHTPOJIb, yMEHHE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEACHUE, CIIOCOOHOCTh aJanTUPOBaThCS K
HMOIMOHAILHBIM U3MEHEHHSIM U MPOSBIATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAILMH, BKJIIOYAIOMIEH CTPEMJICHUE K JOCTHUIKEHMIO 1€ U
yclexy, ONTUMHU3M, HHHUIMATHBHOCTh, YMEHHE [IEHCTBOBATH HCXOAS W3 CBOUX
BO3MOKHOCTEH;

AIMMATHH, BKIIOYAIOMIEH CTOCOOHOCTh MOHMMATh AYMOIIMOHAILHOE COCTOSTHHUE
ApYTUX, YYUTBIBaTH €r0 TMPU OCYIISCTBICHWU OOIIEHUS, CIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHUIO;

COIMABHBIX HABBIKOB, BKITIOYAIOIINX CIIOCOOHOCTh BBICTPAMBAaTh OTHOIIICHUS
C IPYTUMHU JIFOJbMHU, 3a00TUTHCS, MPOSIBIISATH MHTEPEC U pa3pemiaTb KOH(IUKTHL.

INPEAMETHBIE PE3YJIbTATBI

K konmy ob0yuyenuss B 10 kjacce mpeameTHbie pe3ysbTaTbl Ha 0a30BOM
YPOBHE JTOJKHBI OTPaXaTh CHOPMHUPOBAHHOCTH y 00 yUAIOLITUXCS YMEHHIA:

JE€MOHCTPUPOBATh Ha MPUMEPAX pojb U MECTO (U3UKU B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4YHOW KAPTHHBI MHpa, B Pa3BUTHUU COBPEMEHHOM TEXHUKH W
TEXHOJIOT'UH, B IPAKTUYECKON AEATEIBHOCTH JIIOIEH;

YYUTHIBaTh TPAHUIBl TMPUMEHEHHMS] H3YyYCHHBIX (U3NYECKUX MOJENEH:
MaTepHalibHasg TOYKa, MHEpIMaIbHas cUCTeMa OTcu€ra, a0CONMIOTHO TBEPAOE TEIIO,
VJICAIIbHBIN Ta3, MOJEIIA CTPOEHUS Ta30B, JKUIAKOCTEU U TBEPIABIX TEJ, TOUCYHBIN
ANEKTPUUECKUH 3apsijl PU pellieHn: PU3NYECKUX 3a/1ay;

pacro3HaBaTh (huU3MUECKUe ABJICHUS (MPOLECCHI) U OOBACHATh UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KMHETUYECKOW TEOPUU CTPOEHMs BEIEeCTBA U



JJEKTPOJAVHAMUKHU:  PAaBHOMEPHOE W PABHOYCKOPEHHOE  MPSMOJIUHEUHOE
JBUKEHUE, CBOOOJHOE TMAJEHUE TeJ, ABMKEHUE 110 OKPYXHOCTH, WHEPIUS,
B3auMojIelicTBUE Tel, AUPPy3usi, OpOYHOBCKOE JBHKEHUE, CTPOCHHUE KHMJIKOCTEH
1 TBEPABIX TEN, U3MEHEHNE 00bEMA TEIl MPU HarpeBaHUM (OXJIaXKI€HUH ), TEMJI0BOE
paBHOBECUE, UCHAPEHHE, KOHJEHCAlWs, IUIABJICHUE, KPUCTAJUIM3ALMS, KUIIECHUE,
BJIQ&)KHOCTh BO3/1yXa, IOBBILICHHUE AABJIECHUS T'a3a IPY €r0 HACPEBaHUU B 3aKPBITOM
COCyle, CBS3b MEXAYy IapaMeTpaMHu COCTOSHMS Trasa B H30MpOLECcCaX,
ANEKTPU3ALMS TEN, B3aUMOIEUCTBUE 3aPAI0B;

ONKCHIBATh MEXAHWYECKOE ABUKEHUE, UCHOJIb3Ys (U3MUECKUE BETUYMHBI:
KOOpJMHATA, IyTh, IEPEMEIIEHUE, CKOPOCTb, YCKOPEHME, Macca Tena, Cuia,
UMITYJIbC Te€Jla, KHHETUYECKash DHEprusl, NOTCHLIHAIbHAs JHEPIUs, MEXaHU4EeCKas
paboTa, MexXaHHWYecKass MOLIHOCTb; IpPHU ONHMCAHUU NPABUIBHO TPAKTOBATh
(U3NYECKUN CMBICT HCIHOJb3YEMBIX BEJIMYMH, WX OOO3HAYCHHUS W EIUHMIIBI,
HaXoAUTh (OPMYJIbl, CBSA3BIBAIOLIUE JAHHYIO (PU3MUECKYIO BEIMYHUHY C JIPYTHMMHU
BEJIMYHHAMU;

OIMCHIBaTh H3Y4YECHHBIE TEIUIOBBIE CBOWCTBA TEI W TEIIOBBIC SIBICHHS,
UCNOIb3ys (U3NYECKUE BEJIMYMHBL: JaBJICHUE Ta3a, TEMIIeparypa, CpeaHss
KMHETUYECKask DHEPIHsl XaOTUYECKOr0 JBHMXKEHUS MOJEKYJ, CPEIHEKBAaApPATUUIHAS
CKOPOCTb MOJIEKYJ, KOJUYECTBO TEIJIOThl, BHYTPEHHsIsI SHeEprusi, pabora rasa,
KO3 (ULIMEHT TOJIE3HOI'0 JEHCTBUSA TENJOBOrO JBUraTeNsl; MpPU OMHCAHHUU
OpaBUIBHO TPAaKTOBaTh (PU3UYECKUI CMBICT MCIOJIb3YyEMbIX BEJIWYUH, UX
0003HAaYEHUsI W E€OUHULBL, HAXOAUTh (OPMYNbI, CBSA3BIBAIOLIME JAHHYIO
(U3MYECKYIO BEIMYUHY C IPYTUMU BETUYMHAM;

OIMCBIBATh U3YUYECHHBIE JIEKTPUUECKUE CBOMCTBA BELIECTBA U DJIEKTPUUECKUE
ABJICHUS (ITPOLIECCHI), UCTIONB3Ys (PU3NUYECKHE BEIMUMHBL: AJIEKTPUUECKHUM 3aps/l,
AJIEKTPUYECKOE T0JIE, HANPSKEHHOCTD IOJIsA, TOTEHIMA, PA3HOCTh MOTEHIUAJIOB;
OpY ONUCAHUM IMPaBWIBHO TPAaKTOBaTh (DU3MUECKUNA CMBICI HCHOJIb3YEMBbIX
BEJIMYMH, UX OOO3HAUEHUs W EIUHMIIBI; YKa3blBaTh (DOPMYJIbI, CBS3BIBAIOLIME
JaHHYIO (PM3UYECKYIO BEIMYUHY C JPYTUMHU BEIMUYUHAMU;

aHAJIM3UPOBATh (DU3MUECKHUE MPOLECCHl U SBJICHUS, HUCIONB3Ysl (PU3NUECKUE
3aKOHBI U NPUHIUIIBL: 3aKOH BcemupHoro tsarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXPaHEHUS MEXAaHWYECKOM DJHEPrHM, 3aKOH COXPAHEHUS WMIIYJbCa,
OPUHIMI CYNEPHO3ULUN CHJI, IPUHIMI PABHOIPABUS HHEPLUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYJSIPHO-KUHETUYECKYIO TEOPUIO CTPOCHHMS BEILECTBA, Ta30BBIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW DHEPTUM TEIJIOBOIO JBUKEHHUS MOJIEKYI C
a0COJIIOTHOM TEeMIEpaTypou, MEepBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS
JJIEKTPUYECKOro 3apsna, 3akoH KymoHa, mpu 3TOM pasinuyaTh CIIOBECHYIO
(GOopMyITUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAXEHHE U YCJIOBHUS (TPAHMULIBI,
00J1acTH ) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC TMPUHIUIBI JCHCTBHS ~ MalluH, NpHOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3Nuyarh YCIOBHS UX O€30MacHOr0 MCIOJIh30BAaHUS B
MIOBCETHEBHOW YKU3HU;

BBIMIOJIHATh JKCHEPUMEHTHl TI0 HCCICIOBAHUIO (PH3UYECKUX SBICHUU U
IPOIIECCOB C MCIOJb30BAHUEM MPSAMBIX M KOCBEHHBIX H3MEPEHUH, IpU STOM
dbopMmynupoBaTh MOpoOJEMYy/3alauy W THUIOTE3y Yy4eOHOro HSKCIEPUMEHTAa,
coOMpaTh YCTaHOBKY W3 MPEAJIOKEHHOTO O0OPYIOBaHHS, MPOBOIUTH OIBIT U
(GopMyIupOBaTH BHIBOJIBI,

OCYILIECTBIISITh MPSMBIE U KOCBEHHBIC M3MEPEHUsI (U3NUYECKUX BEIMYUH, TIPU
TOM BBIOHMpaTh ONTHUMAIBHBIM CIIOCOO WM3MEpPEHUs M HCIOJIb30BATh H3BECTHBIC
METO/Ibl OLICHKH MOTIPEIIHOCTEN U3MEPEHNUI;

UCCIICZIOBATh  3aBUCHUMOCTHM  MEXIy (U3MUECKMMM  BEIMYMHAMH  C
WCIIOJIb30BAaHUEM TMPSMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHPOBATH YCTaHOBKY,
(uKcupoBaTh pPE3yJbTaThl MOJYYEHHONW 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BUie TaOnuil U TpaduKOB, IeJaTh BEIBOJIBI 110 pe3yJIbTaTaM HCCIIEIOBAHMS;

co0Jr0/1aTh MpaBuiia OE30IIaCHOrO TPyAa IpU MPOBEIECHUU HCCIEIOBAaHUN B
paMKax ydeOHOro »SKCIIEpUMEHTa, Y4EOHO-HUCCIEN0BATEIIbCKOW W IPOEKTHOU
JESITEILHOCTA C HCIONBb30BAaHUEM H3MEPHUTENBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000opyI0BaHHUS;

pelarb pacy€THbIE 3aJadyd C SBHO 33JaHHOW (PU3NYECKOW MOJEINbIO,
UCTOJb3Ysl PU3NYECKUE 3aKOHBI M IPUHLIMIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 33JauM
BbIOMpATh (DPU3MUECKYIO MOJENb, BBIACHATh (PU3NUYECKHE BETUYUHBI U (POPMYIIbI,
HEoOXoauMble I €€ pelieHUs, MPOBOANTHh PACYEThl W OLIEHWBATh PEAbHOCTD
MOJTYYEHHOTO 3HaYEHUs (PU3UYECKON BETUUHHBI;

pelaTh Ka4eCTBEHHBIC 3a/]a4H: BRICTPABATh JIOTHUECKH HETPOTUBOPECUUBYIO
LENOYKY PACCYKJICHUW C OMOpPOM HAa HM3YYEHHBIC 3aKOHbI, 3aKOHOMEPHOCTHU U
(u3nyecKue sBICHUS;

UCIOJb30BaTh  IpPU  pPEIIEHUM  y4yeOHbIX  337ad  COBPEMEHHbIE
MH(OPMAIIMOHHBIE TEXHOJIOTUU JIJISl TIOMCKA, CTPYKTYPUPOBAHMS, HHTEPIIPETALIUN
U TPEICTABICHUS y4EOHOM M HAYYHO-NOMYJISAPHOM MHPOPMALUU, MOITYYEHHOU U3
Pa3NUYHBIX HICTOYHUKOB, KPUTUYECKH aHATM3UPOBAThH NOTy4aeMyI0 HH(OPMAILIUIO;

IPUBOAUTH IPUMEPHI BKIIaZa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBSICHEHHE IIPOLECCOB OKPYXKAIOUIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETHUUECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM KU3HU
Ul o0ecniedeHusi 0€30MacHOCTH MpU OOpaALEHUU ¢ MPUOOpPaMU U TEXHUYECKUMU
yCTpPOWCTBAaMU, JUIsl COXPAHEHUs 3[I0POBbSl U COOJIIOJEHUSI HOPM 3KOJOIMUECKOT0
MIOBEJICHUS B OKPYXKAIOIIEN CPENE;



paboTarh B TpYIINE C BBIIOJIHCHUEM PA3IMYHBIX COLMAIBHBIX POJICH,
IJIAHUPOBATh paboTy TPYHIbI, palMOHAIBHO paclpenesisiTh OOS3aHHOCTU W
IJIAHUPOBATh JIESITENbHOCTh B HECTAH/IAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLICHUBATH
BKJIJT KQXKJOT0 U3 YYaCTHUKOB I'PYIIILI B PEIICHUE pacCMaTpUBaeMOi TPOOIEMEI.

K koHmy ob0ydenuss B 11 kJjacce mpeamMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTh Y OO0 yHAIOITUXCS YMEHUN:

JIEMOHCTPUPOBATh Ha MPUMEpPax poJib U MECTO (PU3UKU B (HOpMUPOBaAHUU
COBPEMEHHOM HAay4YHOM KApTHHBI MUpPA, B Pa3BUTUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B TMPAKTUYECKOU IEATEIBHOCTU JIIOJEH, LEJIOCTHOCTh U E€IUHCTBO
¢du3nuecKol KapTUHBI MUPA;

VUUTBIBATh TPAHUIBI MPUMEHEHUS H3YyYEHHbIX (U3MUECKUX MOJIENei:
TOYEUHBIA AIEKTPUUYECKUN 3apsijl, Jyd CBETA, TOUEUHBIM UCTOYHUK CBETA, A/IEpHAs
MOJICNTb aTOMa, HYKJIOHHAs MOJZIENIb aTOMHOTO Sifpa MPH PEIICHUN (PU3NIECKUX
3a/ay;

pacrno3HaBaTh (pU3MUYECKUE SABJICHUS (IIPOIECCHI) U OOBICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHU U KBAaHTOBON (PU3MKU: dJEKTPUUECKAs TPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBHS TOKA, B3aUMOJCHCTBHE
MAarHuTOB, JJICKTPOMAarHWUTHAasE WHAYKIMSA, JACHCTBUE MArHUTHOIO TOJs Ha
IIPOBOJIHUK C TOKOM M JIBIKYIIMMCS 3apsll, JEKTPOMArHUTHbIE KOJEOAHUS U
BOJIHBI, MPSMOJIMHEMHOE paclpOCTpaHEHHUE CBETa, OTPAKECHHUE, MPEIOMIICHHUE,
uHTepepeHus, AUGpakiys W MOoJIsIpuU3anus CBETa, JUCIEPCUS  CBETAa,
dotornexkrpuueckuii 3pdekt (Ppororddekr), cBeTOBOE NaBiieHUE, BOSHUKHOBEHUE
JMHEWYaTOro CIEeKTpa aroMa BOAOpPOAAd, €CTECTBEHHass U HMCKYCCTBEHHas
PaaNO0aKTUBHOCTE;

ONMUCHIBATh HW3y4YEHHBIE CBOMCTBA BelIeCTBA (JIEKTPUUYECKUE, MArHUTHBIC,
ONTUYECKHE,  AJICKTPUUYECKYIHD  MPOBOAMMOCTh  Pa3IUYHBIX  Cpel) U
ANEKTPOMArHUTHBIE SIBJICHUSI (TPOIECCHI), HMCHONB3YAd (DU3UUYECKUE BEIUYUHBIL:
AJIEKTPUYECKUN 3apsif], CWJIa TOKA, DJIEKTPUUECKOE HAMPSIKEHUE, DIEKTPUUECKOE
CONMPOTHUBJICHUE, Pa3HOCTh MOTEHIMAJIOB, AJEKTPOJABIKYIAs CHa, padoTa TOKa,
WHIYKIWAST MAarHUTHOrO Tmoyisl, cuia Ammnepa, cuia JlopeHna, WHIYKTUBHOCTH
KaTyIlKU, SHEPrus HJIEKTPUYECKOr0 M MArHUTHOrO TMOJIeH, MEpUoJ M YacroTa
KoseOaHuii B KoOJIeOATEJIbHOM KOHTYpe, 3apsAll M cujla TOKa B IpoIecce
FapMOHUYECKUX DJIEKTPOMAarHUTHBIX KojeOaHuil, (QOKYyCHOE pacCTOSHHE W
ONTUYECKAs] CHJIa JIMH3bI, MPU ONHCAHUW NPABUIBLHO TPAKTOBATh (PU3MUECKUM
CMBICIT HCIIOJIb3YeMBIX BEIUYMH, MX OOO3HAYCHUS W EIUHUIIbI, YKa3bIBaTh
bopMyJibl, CBS3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIWYHMHY C JAPYTUMH
BEJIMYMHAMU;

ONMUCHIBATh HW3YyYCHHbIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOJIb3Ys
dbu3MYecKre BEIUMYUHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJH, JIJIMHA BOJHBI M



4acToTa CBETa, SHEPTUS U UMIYIIbC (POTOHA, IEPHOJT TTIOTypactaaa, SHEPTHsl CBSI3U
aTOMHBIX S7Ep, TPH ONMHCAHWUU TMPABUIBHO TPAKTOBATh (U3UUYCCKUNA CMBICIT
UCIOJIb3YEeMbIX BEJIMYUH, MX OOO3HAYEHUS W €IUHHUIIbI, YKa3blBaThb (POPMYIIBI,
CBSI3BIBAIONINE JAaHHYIO (U3WYECKYI0 BEIMYWHY C JPYTUMH BEITUYMHAMH,
BBIUUCIISITh 3HAUCHUE (PU3NUECKON BEJTMYHHBL;

aHAIM3UPOBaTh (PU3UYECKUE MPOIECCHl U SBJICHUS, UCIOIb3Ys (PU3nuecKue
3aKOHBI ¥ MPUHIUINBL: 3aKOH OMa, 3aKOHBI TOCJIEIOBATEILHOTO U MapajlieIbHOrO
COCAMHEHUSI NPOBOJHUKOB, 3akOoH Jlxkoyis—JleHla, 3aKkOH 3JIEKTPOMATHUTHOM
WHYKIIUH, 3aKOH MPSIMOJIMHEHHOIO0 PaclpOCTPAHEHUsSI CBETa, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI TPEJIOMJICHUS CBETa, ypaBHeHUE DWHINTEHHA i Gorodddekra,
3aKOH COXpPAaHEHHUsI DHEPruH, 3aKOH COXPAHEHHUS HMITYJbCa, 3aKOH COXpPaHEHUS
AIEKTPUUECKOr0 3apsja, 3aKOH COXPAaHEHMs] MAacCOBOIoO 4Mcia, nmocrynaarsl bopa,
3aKOH PaIMOaKTUBHOTO Paciajia, Mpy 3TOM Pa3In4daTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BBIpAKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OIpE/eIIATh HApPaBJICHHE BEKTOPA UHAYKIIMU MAarHUTHOTO TOJIS TPOBOAHUKA
C TOKOM, CUJIbl AMriepa u cuiibl JIopeHiia;

CTPOUTb M OIKCHIBaTh H300pa)KEHUE, CO3/1aBaEMOE€ IIJIOCKUM 3€pKaJIOM,
TOHKOMW JIMH30M;

BBITIOJTHATH JKCIIEPUMEHTHI 110 HCCIICOBAHUI0 (U3MYECKUX SIBJICHUH W
IPOIECCOB C MCMOJIb30BAHUEM TPAMBIX M KOCBEHHBIX H3MEPEHHI: TPU ITOM
dbopMmynupoBaTh MpodeMy/3aady U THUIOTE3y Y4eOHOTO OKCIEPUMEHTa,
coOUpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO OOOpYJOBaHUs, MPOBOJUTH OMNBIT U
(dbopMynHpOBaTH BEIBOBL;

OCYIIECTBIIATH MPSMBIC M KOCBCHHBIC MU3MEPEHUS (PH3NUCCKUX BEIWYWH, TIPH
ATOM BBIOMPATh ONTUMAILHBIN CIOCOO M3MEPEHHS M HCIOJIh30BaTh W3BECTHBIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUI;

UCCIIEIOBAaTh 3aBUCUMOCTH  (DU3MYECKHX BEIUYMH C HCHOJIb30BAaHUEM
MPSAMBIX HM3MEPEHHM: TMPU OSTOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHUPOBATH
pe3yNbTaThl MOTYYEHHOW 3aBUCUMOCTH (PU3MYECKHX BEJIMYUH B BUJIE TAOIHI] U
rpauKoB, 1eIaTh BRIBOJBI IO pe3yiIbTaTaM MCCIICOBAHMUS;

co0nrofaTh mpaBuiia 0€30MAaCHOTO TPy/Aa MPH MPOBEICHUM WCCIICIOBAaHUN B
pamMKax y4eOHOro HSKCIEePUMEHTa, Y4eOHO-HCCIIEOBATEIbCKON W MPOEKTHOU
NEATEIbHOCTU C HUCIOJIb30BAHUEM H3MEPHUTEIBHBIX YCTPONCTB U JTAOOPATOPHOTO
000pyI0BaHHUS;

pelmarh pacy€THbIE 3aJayd C SBHO 3aJaHHOW (PU3MYECKOW MOJENblo,
UCTIOJNIB3Ysl (PM3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 3a7a4u
BBIOMpATh (DU3MYECKYIO MOJIENb, BBIICTATh (PU3UYECKHE BETUYUHBI U (OPMYIIBI,



HEOOXOUMBbIC JJig €€ pEILCHMs, MPOBOAUTh Pacu€Thl U OLICHUBATH PEATbHOCTD
MOJTY4EHHOI 0 3HaueHus (PU3UYECKON BEIMUUHBL;

pemaTh KaYECTBEHHBIE 33J]a4: BBICTPANBATD JIOTUYECKH HEMTPOTUBOPEUHUBYIO
LIEMOYKY PACCYKJICHUW C OMOpPOM Ha HM3YYEHHBIC 3aKOHbI, 3aKOHOMEPHOCTHU U
(bu3UYECKHE SBICHUS,

UCIONB30BaTh ~ TPU  PEIICHUH  y4eOHBIX  3a7ad  COBPEMEHHBIC
uH(pOpMaLIMOHHBIC TEXHOJIOTUM JIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
U TIpe/ICTaBlieHUs] YIeOHON M HAay4HO-TIOMYJISIPHOW WH(OPMAIIUU, TTOTYICHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUUECKU aHATU3UPOBATH MOJydaeMyo HHGOPMAIIUIO;

OOBSICHATH TPHUHIUIIBI JEHCTBUS MAaIMH, NPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB, pa3inyarh yCJIOBUS UX 0€30MACHOI0 UCIOJIb30BAaHUS B MMOBCEIHEBHOM
KU3HU;

MPUBOJIUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apyOCKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE IPOLIECCOB OKPYXKAIOUIEIO MHUPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (PU3HKE B MOBCEIHEBHOM >KU3HU
JUTsl o0ecrieueHus: 0€30MacHOCTH MPU OOpalIeHUH ¢ ITPUOOpaMHu U TEXHUYECKUMU
YCTPOUCTBAMHU, JJII COXPAHEHUS 3I0POBbS U COOIIOJICHUS] HOPM SKOJIOTHYECKOTO
IIOBEJICHUS B OKPYXKAIOILIEN Cpele;

paboTarh B TpYIINE C BHIIOJHEHUEM Pa3IMYHBIX COLMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYIIbI, PAIMOHATBLHO PACTIPEAENITh OOS3aHHOCTH H
IJITAHUPOBATh JACSATEIBHOCTh B HECTAHIAPTHBIX CUTYaLMSX, aJICKBAaTHO OLICHUBATH
BKJIQJT KQXKJOT0 U3 YYaCTHUKOB I'PYIIIBI B PEIICHUE pacCMaTprUBaeMOi POOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

HanmeHnoBaHue pa3aesioB U TeM

KoaunuecTBo yacos

DJIeKTPOHHBIE (LM pPOBHIE)

Ne n/m Konrtpoasbnbie | IIpakTuyeckue
NporpaMMmel Bcero o0pa3oBaTesibHbIE pecypehl
padoThI padoThI
Pazgen 1. DUBUKA U METOJAbI HAYYHOI'O IO3HAHUSA
1.1 ®u3nKa U METOIbl HAYYHOI'O MO3HAHHUS 2 https://m.edsoo.ru/U9ATWI1KSE
Wroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunematnka https://m.edsoo.ru/BOC4AC7J3K
2.2 Jmaamuka https://m.edso00.ru/O8D5SO0P60O
23 3aKOHBI COXPAHEHUSI B MEXaHHUKE 1 1 https://m.edsoo.ru/N7L60OSUOR
Uroro no pazneny 18
Paznen 3. MOJIEKYJISAPHASI ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KHHETHY ECKOM
3.1 9 1 https://m.edso0o.ru/NSO7Q8C1J
TEOpUHU
3.2 OCHOBBI TEpPMOAMHAMUKH 10 1 https://m.edsoo.ru/Y3X3BSHIR
ArperaTHbl€ COCTOSTHUS BEILIECTBA.
3.3 5 https://m.edsoo.ru/HSYOY6UON
®da30BbIE EPEXO/IbI
Uroro no pazneny 24
Paznen 4. JIEKTPOANHAMUKA
4.1 DNeKTpocTaThKa 10 1 1 https://m.edsoo.ru/L6V2T3W4D
IT 7 i .T
42 OCTOTHHBIH SICKTPHHCCICHI TOK. T OIH 12 1 1 https://m.edsoo.r/D1POD5SNOV

B pa3IM4HBIX Cperax




Uroro no pazneny 22
Pe3epBHOE Bpems 2 https://m.edsoo.ru/POC60OSE6S
OBIIEE KOJIMYECTBO YACOB I1O 63

I[TPOTPAMME




11 KVIACC

KouuyecTBo yacos
HaunmeHoBaHue pa3aesioB U TeM JileKTpPOHHbIE (LU POBbLIE)
Ne i/ Kourposbubie | IlpakTuyeckue
NporpaMMmel Bcero o0pa3oBaTesibHbIE pecypehl
padoTHhI padoThI
Paznen 1. JIEKTPOANHAMUKA
MarnuTHOE 10J1e. DIIeKTpOMarHuTHas
1.1 11 1 3 https://m.edsoo.ru/L.8V7X2HOF
UHAYKLHUS
Uroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
MexaHn4ecKre U 3J1eKTPOMarHUTHbIE
2.1 9 1 https://m.edsoo.ru/POC100X1V
KosieOaHus
MexaHn4ecKue 1 JIEKTPOMarHuTHbIC
2.2 5 1 https://m.edso0.ri/O8F2M8K6Y
BOJIHBI
2.3 Onrtuka 10 3 https://m.edsoo.ru/RST.ISONSW
Hroro no pazgeny 24

Pazgen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

OcCHOBBI crienuagbHON TEOPUU

3.1 4 1 https://m.edsoo.ru/Q3T7Z8RI1R
OTHOCHUTEIIEHOCTH
Uroro no pazneny 4
Pasznen 4. KBAHTOBASI ®PU3BUKA
4.1 DeMeHThl KBAHTOBOM O TUKHU 6 https://m.edsoo.ru/P4G8V5U47Z
4.2 Crpoenue atoma https://m.edsoo.r/X1G1M9Q31
4.3 ATOMHOE A11pO 5 https://m.edsoo.ru/D8Y6EST4W




Wroro mo pazneny 15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DNeMEeHTHI aCTPOHOMHH U aCTPO(DUUKH 7 1 https://m.edso0.ru/W2W3W2YS5C

Nroro no pazneny 7

Paznen 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 O6o0maroiee NOBTOpEHNE 4 https://m.edsoo.ru/G4V7A6T4L
Hroro no pazneny 4
Pe3zepBHOE Bpems 3 https://m.edsoo.ru/A1Y1X0T3P

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME 08 4 /







IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo uacoB

Bcero

KonTposbHbie
padoThI

IIpakTHnueckue
padoThI

Jara
H3Y4YeHUH

DJIeKTPOHHBIEe HU(poBbIE
oOpa3oBaTe/bHbIE peCypchl

®dunsrka — HayKa o0 IPUPOJIE.
HayuHble meTozabl Mo3HaAHUS
OKpY’KaloIlero Mupa

https://m.edsoo.ru/E217J5SMO0Q

Ponb 1 MecTo ¢pusnku B
(hOpMHUPOBAHUU COBPEMEHHOM
Hay4HOU KapTHUHBI MUpa, B
MPaKTUUYECKON JIeSTEIIbHOCTH
Jroien

https://m.eds00.ru/M9G2U7G3Y

Mexannueckoe TBMKEHHE.
OTHOCHTENHFHOCTh MEXaHUYECKOTO
nBmxeHus. [lepemenienue,
CKOpPOCTb, YCKOpPEHHUE

https://m.edsoo.ru/P6K2M1J8Y

PaBHOMEpHOE NPAMOIMHENHOE
JIBUJKEHUE

https://m.edsoo.ru/T1IK7L3IW6W

PaBHOYyCKOpeHHOE
NPSIMOJIUHEWHOE IBHKEHHE

https://m.edsoo.ru/P1K4R5T8E

CBobonHOe naseHue. Y cKopeHue
CBOOO/IHOr O MaieHus

https://m.edsoo.ru/D8Y0Q3J8C

Kpuponuneitnoe 1BMXEHHE.
JIBr>xeHne MaTepuanbHOW TOUKU
10 OKPY>KHOCTH

https://m.edsoo0.ru/L200X7X5R

HpI/IHI_II/IH OTHOCHUTCJIIbHOCTH

https://m.edsoo.ru/E2TSA6R2R




lNammnes. MaepunanbHbie
cucTeMbl oTcueTa. [lepBblil 3aKk0H
Hprorona

Macca tena. Cuna. [TpuHuun
Ccynepno3uuuu cui. Bropou 3akoH
HeroTona anst MmaTepuansHOW
TOYKU

https://m.edsoo.ru/C6Y314T90O

10

Tperun 3akoH HeroToHa s
MaTepUAIIbHBIX TOUYEK

https://m.edsoo.ru/F3L2EIN8O

11

3aKOH BCEMUPHOT'O TATOTEHHUS.
Cuna tsoxectu. [lepBas
KOCMHYECKasi CKOPOCTh

https://m.edsoo.ru/Y7V6A9I0U

12

Cuna ynpyrocru. 3akoH ['yka. Bec
Tena

https://m.eds00.ru/S107Y6740Q

13

Cuna tpenus. Koadppunuent
TpeHus. Cuia COnpoTHBICHUS MTPU
JBYDKCHHUH TeNa B )KUIKOCTH WIN
rase

https://m.eds00.ru/O713Z705R

14

[TocTtynarenbHOE 1 BpalaTeabHOE
JBIDKEHUE a0COIIOTHO TBEPAOTO
Tena. Moment cuinl. [1neuo cumbl.
VYcnoBust paBHOBECHUS TBEPAOrO
Tena

https://m.edsoo.ru/F7P3NOX1K

15

Nmnynsc MaTepuanbHON TOUYKH,
CUCTEMBbI MaTEpUAJIbHBIX TOUEK.
WNmnynbce cuiibl. 3aKoH
COXpaHEHHs! UMITyJIbCa.
PeakTuBHOE 1BMXKEHUE

https://m.edsoo.ru/HSD7TOB4E




16

PaGoTa 1 MOIIIHOCTB CHJIBI.
Kunernueckas sneprus
MaTtepuanbHON Touku. Teopema 00
W3MEHEHUHU KUHETUYECKOW
SHEPrUH

https://m.edsoo.ru/P1V3K5SWIP

17

[ToTeHnanpHas YSHEPT UL
[ToTeHnmanbpHas JHEPTUS YIPYTO
ne(pOpMUPOBAHHOH MPY>KUHBI.
[loreHunanbHas 3HEprus Tena
BOJIM3H MMOBEPXHOCTU 3eMITH

https://m.edsoo.ru/ WNSATETMSD

18

[TorennuanbHbIC U
HEMOTEHIIUAIbHBIE CUJIbI. CBSI3b
paboOThl HETTOTEHIIUAIBLHBIX CUJI C
W3MEHECHHEM MEXaHUYECKON
SHEPrUU CUCTEMBI TeIl. 3aKOH
COXPaHEHUSI MEXaHUUYECKOU
SHEPrUumn

https://m.eds00.ru/Z607T1YOW

19

JlabopaTopHas pabora
«HccnenoBanue cBsI3U pabOTHI
CHJIBI C U3BMCHECHUEM
MEXaHHUYECKOW PHEPruu Tela Ha
pUMepe PacTsHKEHHS PE3HHOBOTO
KryTay

https://m.edsoo.ru/USKSR2F8U

20

KonrtposnpHas pabora 1o reme
«Kunematuka. Jlunamuka.
3aKOHBI COXPAHEHHUS B MEXaHUKE»

https://m.edsoo.ru/T7K9U6POU

21

OCHOBHBIE OJIOKEHUS
MOJIEKYJIIPHO-KHUHETUY €CKOU
TeOpHUH. bpOyHOBCKOE IBHKEHUE.

https://m.edsoo.ru/WI9YS8G6N2B




Huddyzus

22

XapakTep ABUKEHUS U
B3aUMOJICHCTBUS YaCTHUI]
BeniecTBa. Monenu cTpoeHus
ra3oB, )KUJKOCTEH U TBEPIBIX TeI

https://m.eds00.ru/B9Z2W7H6V

23

Macca monekyi. Konnaectso
BemrecTBa. [locTostHHas ABoraapo

https://m.eds00.ru/X6P9D00O4R

24

TennoBoe paBHOBECHE.
Temnepartypa u €€ u3MepeHue.
[[Ikamna Temnepatyp Llenbcust

https://m.edsoo.ru/SOH7NOC9G

25

Uneanpueni raz 8 MKT.
OcHoBHoOe ypaBHeHHEe MKT

https://m.edsoo.ru/P8Z7G8W1B

26

AOcomroTHas TeMIepaTypa Kak
Mepa cpeaHer KUHETUYECKOU
SHEPIruu ABUKEHUS MOJIEKYJI.
VYpaBHenue MeHieneeBa-
Kuaneiipona

https://m.edsoo.ru/T1D8S6I0W

27

3akon JlanpToHa. ["'a30BBIC 3aKOHBI

https://m.edsoo.ru/O2B9U2D3K

28

JlaGopartopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
MEX]ly HapaMeTpaMH COCTOSHHS
Pa3peKEHHOT 0 Ta3ay

https://m.edsoo.ru/I2K2B2K9B

29

H3omporneccsl B €aIbHOM rase u
uX rpaduueckoe rnpeacraBiceHue

https://m.edsoo.ru/K6V3INSR4H

30

BuyTpennsia sHeprus
TEPMOJIMHAMUYECKOU CUCTEMBI U
CHOCOOBI €€ N3MEHEHHS.
KomuuecTBo TeminoTs! U padora.

https://m.edsoo.ru/V7F1C7N47Z




BryTpennss sHeprus
OJIHOATOMHOI'0 UI€AJIBHOIO rasa

31

Buasl Termonepenauun

https://m.edsoo.ru/X3N2UOB8SH

32

VY enpHast TENI0EMKOCTD
BenecTBa. KoanuecTBo TemaoTs
npH Teronepenaye. AnnadbaTHbIi
MpoLIECC

https://m.edsoo.ru/B6M9Z6E6Z

33

[TepBblit 3aK0H TEPMOJIMHAMUKH U
€ro NpUMEHEHNE K U301 poLieccam

https://m.edsoo.ru/C2WOB8N9B

34

HeoGpaTtumocTs npoiieccoB B
npupoae. Bropoii 3akoH
TCPMOAUHAMUKHA

https://m.edsoo.ru/Y2I9P2D8R

35

[Mpunuun aevictBus u KITJ]
TEIIJIOBOM MAaIlIMHBI

https://m.eds00.ru/MS5SV2V80Q3K

36

Iuxn Kapuo u ero KIIJ|

https://m.edsoo.ru/POB5SH2R70

37

DKojoruyeckue npooieMbl
TETUIOAHEPT €TUKH

https://m.eds00.ru/M9L.9K2T2D

38

O06o0marmui ypok
«MonexynspHast puznuka. OCHOBBI
TEPMOIUHAMUKH

https://m.edsoo.ru/J3POM3M8U

39

KonrtponeHas paboTa o teme
«MonexynspHas ¢usmuka. OCHOBbBI
TEPMOAMHAMUKI

https://m.edsoo.ru/TSD8B2HSP

40

[Tapoobpa3zoBanue u
KoHJAeHcauus. Mcnapenue u
KUIIEHUE

https://m.edsoo.ru/L6P7VOV5K

41

AOCOII0THAS U OTHOCUTEIbHAS
BJIA’)KHOCTL BO3JyXa.

https://m.eds00.ru/O0Z1Y4T7V




Hacepiennslii nap

42

Teepnoe Teno. Kpucrammmaeckue
u amop(HbIe Tena. AHU30TPOIHS
CBOWCTB KpucTauioB. JKuakue
kpuctauibl. CoBpeMEHHbIE
MaTepuaibl

https://m.edsoo.ru/Y 110X402N

43

[TnaBrieHue U KpUCTALTU3AIINS.
YaenpHasi TEMIOTA MJIABJICHUS.
Cybmumanust

https://m.edsoo.ru/I2D111B77Z

44

ypaBHeHI/Ie TEIIOBOro Oananca

https://m.edsoo.ru/Z1E3HSNI9R

45

DJIeKTpU3aLMs TE.
DJeKTpU4ecKuu 3apsaa. /[Ba Buaa
MEKTPUYECKUX 3aPsIIOB

https://m.edsoo.ru/F605V4GT7T

46

[IpoBOAHUKY, TUBIIEKTPUKHU U
MOJYTIPOBOAHUKH. 3aKOH
COXpPaHEHHS JIEKTPUIECKOT0
3apsia

https://m.eds00.ru/Y3C60902E

47

B3aunmozencTBue 3apsaa0B. 3aKOH
Kynona. Toueunsd
UIEKTPUY ECKUU 3apsift

https://m.edsoo.ru/C7L3D2A3E

48

Hanpsik€HHOCTD 31€KTPUYECKOTO
nosist. [IpuHiun cynepro3unuun
BJIEKTPUYECKUX ToJien. JInHum
HANPSIKEHHOCTH

https://m.edsoo.ru/L6H5 X6 VOF

49

PaGoTa cuit anekTpocTaTHYeCcKoro
noiist. [Torernnan. PasHocts
HOTEHIINATIOB

https://m.eds00.ru/Y3S7V905E

50

HpOBO,Z[HI/IKI/I H JUDJICKTPUKHU B

https://m.eds00.ru/VN6B9B9C2F




IEKTPOCTATUYECKOM II0JIE.
Jusnektpudeckas
MIPOHULIAEMOCTh

51

OnexkrpoémkocTs. KonaeHcaTop

https://m.eds00.ru/T9S4S0D9Z

52

DNEeKTPOEMKOCTh MIOCKOTO
KOHJIEHcaTopa. DHeprus
3apsHKEHHOT0 KOHJIEH caTopa

https://m.edsoo.ru/U1P2A6M4T

53

JlabopaTopHas pabora
"N3mepenue 3J1eKTpOEMKOCTH
KOHJIeHcaTopa"

https://m.edsoo.ru/USASVSTON

54

[IpuHUMD KElicTBUS U
[IPUMEHEHUE KOHJIEHCaTOPOB,
KOMMPOBAJIbHOIO anmapara,
CTPYHHOIO IIPUHTEPA.
DJIeKTpOCTaTHYECKas 3alIuTa.
3azemiieHUE 3JIEKTPOIIpUOOpOB

https://m.edso0.ru/Q4G7F3C8X

55

DJEKTPUYECKHUI TOK, YCIOBHSI €T0
cyuiectBoBaHus. [locToIHHBIN
ToK. Cuna Toka. Hanpsixenue.
Conpotusinenue. 3akoH Oma J1st
y4dacTKa Lenu

https://m.edsoo.ru/R1D0X4D2D

56

ITocnmenoBarenpHOE,
napajieabHOe, CMEIaHHOE
COEJIMHEHHE MPOBOTHUKOB.
JlabopaTtopnas pabora «3yueHue
CMEIIaHHOT O COCTUH CHUS
PE3UCTOPOBY

0.5

https://m.edsoo.rTu/E6M2W7W7S

57

Pabora u MomHoOCTH
AJIEKTPUYECKOT'0 TOKA. 3aKOH

https://m.edsoo.ru/FOP117R3B




[xoynsa-Jlenna

58

3axon OMa ISt MOIHOMI
(3aMKHYTOI1) 21€KTpUUECKOM
uenu. Kopotkoe 3ambikaHue.
JlabopaTopHas pabora
«M3mepenne D/]C ncrounuka
TOKa W €ro BHYTPEHHETO
COIPOTUBIICHUS»

0.5

https://m.edsoo.ru/A3W9HOE7R

59

Pesepsublii ypok. KoHTpONIBHAA
pabota o Teme
"DOnexkTpoanHamuka" /
Bcepoccuiickas mpoBepoyHas
pabora

https://m.edsoo.ru/COP3M7K1P

60

O6o0maromuit ypok
«INEKTPOUHAMHUKAY /
Bcepoccuiickas npoBepouHas
pabora

https://m.edsoo.ru/C1I0M2I3L

61

DneKTpOHHAs NPOBOJUMOCTh
TBEPABIX METAIIIOB. 3aBUCUMOCTh
COIIPOTUBJICHHS] METAJJIOB OT
TEMIIEPATypPhI.
CBepXIpoBOUMOCTb

https://m.edsoo.ru/H7X1WS5B7N

62

DJEKTpUYECKHil TOK B BaKyyMe.
CBoHCTBa 3JIEKTPOHHBIX TYYKOB

https://m.edsoo.ru/M7X2N2F9U

63

IToynpoBoIHUKH, HX
coOCTBEHHas U IpUMeECcHast
npoBoguMocTs. CBorcTBa p—n-
nepexoja. [lomynpoBoaHUKOBBIE
npubopsI

https://m.edsoo0.ru/N7T4N7L6C




64

DIIEKTPUYECKUH TOK B pacTBOpax
U pacIljlaBax 3J1eKTPOJIUTOB.
DNEeKTPOIUTHYECKAs
Juccouuanus. JJIeKTpon3

https://m.edsoo.ru/Z4G7R716D

65

DJIEKTPUYECKUH TOK B ra3ax.
CaMOCTOSATEIIEHBIN U
HECAMOCTOSATENbHBIN pa3psil.
Momanus. I1nazma

https://m.edsoo.ru/Z8PSF7F4P

66

DnexTpuyeckue npudopsl u
YCTPOMCTBA U UX IPAKTUYECKOE
npumMeHenue. [IpaBuna TeXHUKU
Oe3zomacHOCTH

https://m.edsoo.ru/N9H2I3R 1S

67

KonTponbsHas padora mmo reme
«Onekrpocraruka. [locTossHHbII
3aeKTpudeckuil Tok. Toku B
pa3IMYHBIX CpeIax»

https://m.edsoo.ru/Q3H4L9K6L

68

PesepBHbIii ypok. O6o0marommii
ypok 1o Temam 10 kiacca

https://m.edsoo.ru/C3X1NON1U

OBUIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

KourpoJabusnie
Bcero P
padoThI

IIpakTnueckue
padoThI

Jlara
H3Y4YeHUH

JJIeKTPOHHBIe Hu(poBbIE
oOpa3oBaTe/bHbIE peCypchl

ITocTossHHBIC MArHUTHI U UX
B3amMoeHcTBe. MarauTHoe
nosie. BekTop MarHuTHOM
UHAYKIUU. JINHUA MarHuTHOMU
WHIYKIUU

https://m.edsoo.ru/HOU4E7X4E

MarsauTHOE€ 1oJjie TpOBOJAHUKA C
ToKOM. OmbIT DpcTena.
BzaumoeiicTBue NpOBOJIHUKOB C
TOKOM

https://m.edsoo.ru/V1Z3R3J2J

JlabopaTtopHas pabora «3yueHue
MAarHUTHOTO MOJIA KaTYILIKH C
TOKOM)

https://m.edsoo.ru/H§C7R2H5SW

JlercTBHE MarHUTHOTO ITOJIST Ha
MIPOBOJIHUK C TOKOM. Cuia
Awmrepa. Jlaboparopnas pabota
«HccnenoBanue neiicTBUA
MOCTOSTHHOI'O MarHuTa Ha PaMKy C
TOKOM)»

https://m.edsoo.ru/EOLOJ1L8U

JlelicTBME MarHUTHOIO IOJISI HA
JBUKYIIYIOCS 3apSKEHHYIO
yactuny. Cuina Jlopenua. Pabora
cuisl JlopeHnua

https://m.edsoo.ru/TSHIATATM

DneKTpoMarHuTHasi MHAYKIIHS.

https://m.edsoo.ru/T1TSAODIN




[ToTOK BEKTOpa MAarHUTHOU
uraykiuu. 3J1C uHayKIum.
3aKOH 3JeKTPOMAarHUTHOU
nHaykuuu Papanes

JlabopaTopHas pabora
«Hccnenopanue sIBICHUSA
AIIEKTPOMArHUTHON MHITYKITNY

https://m.edsoo.ru/I1M7Q5N2H

NuaykTHBHOCTD. SIBIIEHHE
camonHaykuuu. C
CaMOMHAYKIMU. DHEprus
MarHUTHOTO MOJIsl KaTYLIKHU C
TOKOM. DJIEKTPOMarHuTHOE 10JIe

https://m.edsoo.ru/L8WSI1J1Y

TexHuueckre ycTporucTBa U UxX
MIPUMEHEHUE: TOCTOSIHHbIE
MarHUThl, 3J1€KTPOMATHUTHI,
3JEKTPOABUrATEIIb, YCKOPUTEIU
3JIEMEHTAPHBIX YaCTHIIL,
WHAYKIIMOHHAA MeYb

https://m.edsoo.ru/U2F2B202R

10

O6o0matommii ypok «MarHutHoe
noje. DJIEeKTpOMarHuTHas
WHTyKLUSD)

https://m.edsoo.ru/I0BOD4U1D

11

KonTtponbshas paborta o reme
«MarauTtHoe mosie.
DneKTpOMarHuTHas UHAYKLUS

https://m.eds00.ru/Q9HSNOV6ET

12

CB0OOOTHbIE MEXaHMYECKHUE
konebanus. ['apmoHnueckue
KosiebaHus. Y paBHEHHE
TapMOHUYECKUX KOJIeOaHMil.
[IpeBpaiienre sHepruu

https://m.edsoo.ru/N2A1AST60




13

JlabopaTopHas pabora
«HccnenoBanue 3aBUCUMOCTH

Tepro/ia MajablX KonebaHuii rpy3a

HAa HUTH OT JJIMHBI HUTU U MACChI
rpy3a»

https://m.edsoo.ru/K107Y3K9U

14

KonebaTenbHbIit KOHTYD.
CBOOOIHBIEC 2JIEKTPOMATHUTHBIE
KoJIeOaHUS B U€aIbHOM
KoJIe0aTeIbHOM KOHTYpE.
AHanorus Mexmy
MEXaHUYECKUMH U
ANIEKTPOMArHUTHBIMHU
KoJIEOaHUSAMU

https://m.edsoo.ru/VOJI3TIWI9H

15

®opmyiia TomcoHa. 3aKOH
COXPaHEHUS YHEPTHH B
HIeaTbHOM KOJe0aTENLHOM
KOHTYpe

https://m.edsoo.ru/HI V3C8NSE

16

[IpencraBienue o 3aTyXaromux
kosneOanusX. BeIHyXKICeHHBIC
MeXaHUYeCKHE KOoJeOaHusl.
Pe3onanc. BeinyxneHHbie
ANIEKTPOMAarHUTHBIE KOJIEOaHUS

https://m.edsoo.ru/F1Z4T17Z8V

17

IIepemeHHBIN TOK.
CuHyconIaIbHBIN IEPEMEHHBIN
TOK. MOIIHOCTh TEPEMEHHOTO
TOKa. AMIIJIMTYTHOE U
JICUCTBYIOLIEE 3HAUEHUE CUJITbI
TOKa Y HaIPSDKEHUS

https://m.edsoo.ru/C2I5VSL6F

18

Tpanchopmatop. [IpousBoacTso,

https://m.edsoo.ru/P8TIP3F51




nepeaayda u noTpedieHue
3JIEKTPUYECKON SHEPTUU

19

VY CTpoHCTBO M PaKTUYECKOE
MIPUMEHEHUE HIIEKTPUUECKOTrO
3BOHKQ, T€HEPATOpa IePEMEHHOIO
TOKa, JIMHUH 2JIEeKTponepeaay

https://m.edsoo.ru/J3L8B2K1M

20

DKOJIOrMuecKrue pucKu npu
MIPOHU3BOJICTBE IEKTPOIHEPTUH.
Kynberypa ncnonbs3oBanus
AJIEKTPO3HEPTUH B MTOBCETHEBHON
KHU3HU

https://m.edsoo.ru/Z8K8O3HSK

21

MexaHuueckue BOJIHbI, YCIOBUS
pacnpoctpanenus. [lepuog.
CKOopOoCTh pacrpoCTpaHEeHUs U
JuinHa BoiHBL. [lonepeunsie u
MPOJIOJIbHBIE BOJIHBI

https://m.eds00.ru/Q1U3Z7T0S

22

3ByK. CKOpOCTH 3BYKA.
I'pomkocTs 3Byka. Beicora TOHA.
TemOp 3ByKa

https://m.edsoo.ru/E3S3D6L6J]

23

DNEeKTpOMarHUTHBIE BOJIHBI, UX
cBorcTBa U ckopocTh. [lkana
3JIEKTPOMAarHUTHBIX BOJIH

https://m.edsoo.ru/S3VOL6F1 G

24

HpI/IHL[I/IHBI paI[I/IOCBSI?;I/I nu
TCIICBUACHU . PaSBI/ITI/Ie CpCI[CTB
cBsa3u. Paguosokarus

https://m.edsoo.ru/O6J1L7787Z

25

KonTponbsHas padora «Konebanus
Y BOJIHBI»

https://m.eds00.ru/BSW7Z4K9G

26

[IpsimonuHeiiHOe

https://m.edsoo.ru/Z7W5T8A7B




pacnpocTpaHEeHHE CBETA B
OJIHOPOJIHOM cpefe. ToueuHbli
HCTOYHHUK cBeTa. JIyd cBeTta

27

OtpaxeHue cBeTa. 3aKOHbI
oTpaxeHnus ceera. [loctpoenue
M300pakeHUH B MJIOCKOM 3€pKaje

https://m.edsoo.ru/VSF9T1B2S

28

IIpenomnenue ceera. ITonHoe
BHYTPECHHEE OTpaKCHHUE.
[IpenesbHBIN yrou MOJIHOrO
BHYTPEHHET 0 OTPayKEHUs

https://m.edsoo.ru/R7B9T30Q3U

29

JlabopaTopHas pabora
«M3mepenue nokasarens
MPEJIOMIICHHSI CTEKIIa

https://m.edsoo.ru/A4M9R4A8Y

30

JIunzel. [Toctpoenue
n300pakeHuii B muH3e. Dopmyra
TOHKOU JIMH3bI. YBEIUYEHUE
JIMH3bI

https://m.edsoo.ru/F7Y9J10Q0T

31

JlabopaTopHas pabora
«HccrnenoBanue CBOMCTB
U300paKCHUH B JIMH3aX)

https://m.edsoo.ru/B2L.40Q4UR8J

32

Hucnepcus ceera. CoxXHbII
cocTaB Oemoro cBerta. L[Ber.
JlabopaTopnas pabora
«Habmonenue qucnepcuu cBeTa»

https://m.edsoo.ru/X4W6F1E4N

33

HNHutepdepenius crera.
Judpaxuus cBeTa.
JudpakunonHas peméTka

https://m.edsoo.ru/R1C4V3BOE

34

HOHepeLIHOCTI) CBETOBBIX BOJIH.

https://m.edsoo.ru/S20Q5G8P1U




[Tonsipusanus ceera

35

OnTtuyeckue npuOOpsI U
YCTPOWCTBA U YCIOBUS HX
6€e30I1acHOr 0 MPUMEHEHHUS

https://m.eds00.ru/Q1Q1L0OB4N

36

I'paHuLIBI TIPUMEHUMOCTH
KJIACCUYECKOU MEXaHUKH.
[TocTynaTel crienalbHOW TEOPUHU
OTHOCUTEIBHOCTH

https://m.edsoo.ru/C7L8VOE2H

37

OTHOCHTENIFHOCTh
OOAHOBPEMCHHOCTH. 3aMe,I[J'IeHI/Ie
BPEMCHU U COKPAIICHHUEC AJIMHbI

https://m.edsoo0.ru/WSROE3X8Y

38

OHeprust 1 UMILyJIbC
PENAATUBUCTCKOU YacTUIbl. CBS3b
MacChl C S3HEPIUEH U UMITYJIbCOM.
OHeprus MoKos

https://m.edsoo.ru/V3K7A4NS5I

39

Kontponbshas padora «OnTHKa.
OCHOBHI CcrielIMaIbHON TEOPUHN
OTHOCHUTEITLHOCTHY

https://m.edsoo.ru/N2A2H6D3B

40

®otonsl. Popmyna [Inanka.
DHeprus U UMIyJbC (poTOHA

https://m.edsoo.ru/L3FOP31L.4T

41

OTKpBITHE U UCCIEIOBaHHE
dboTordpdekra. OnbiTel A. I'.
CroneroBa

https://m.edsoo.ru/C9AST902D

42

3akoHbl poTodddeKTa.
VYpaBHeHr e DUHILITEWHA 14
dbotorpdexra. «KpacHas
rparuiay Gorodddexra

https://m.eds00.ru/G7KO0G7WOP

43

Hasnenue ceera. OnpiTol [1. H.

https://m.edsoo.ru/P3IW4S67227,




JlebeneBa. XuUMHUYECKOE IEUCTBUE
cBeTa

44

TexHuueckne ycTponcTBa U
MPaKTUYECKOe IPUMEHEHHE:
(dhoToreMeHT, GOTOATIHK,
CoJIHeuHas O6arapesi, CBeTOANOA

https://m.edsoo.ru/JSSODSE3E

45

Pemenune 3agay no teMme
«IIeMEeHTHl KBAHTOBOU OIITUKH

https://m.edsoo.ru/M7V6N4H1 X

46

Mognens atoma Tomcona. ONBITE
Peszepdopaa nmo paccesHuto o-
yactull. [lnanetapuas Mmoaesnb
aToma

https://m.edsoo.ru/YSU3F2127

47

[Toctynate!r bopa

https://m.edsoo.ru/V7D8ESG6V

48

W3zny4yenue u noriouieHme
(hOTOHOB TIpH TIEPEXOJIC aTOMA C
OJIHOT'0 YPOBHS DJHEPIrUu Ha
JIpyroi. Buasl criekTpoB

https://m.eds00.ru/M6X202M50

49

BoxHOBBIE CBOMCTBA YaCTHII.
Bounsl ne bpowTs.
KopnyckyisipHo-BOTHOBOU
nyanmu3Mm. CHOHTaHHOE U
BBIHYXJEHHOE H3J1y4ECHHUE

https://m.edsoo.ru/KSESH2 V2F

50

OTKpBITHE PaAMOAKTUBHOCTH.
Omnsitel Pezepdopaa no
OIIPENIETICHUIO COCTaBa
PaIMOaKTUBHOTO U3JTy4EHUs

https://m.eds00.ru/A919Q7YON

51

CsowuictBa anb(da-, 6eta-, ramma-
n3nydeHus. Bousuaue

https://m.edsoo.ru/T1X9A4Y1G




PaaMOaKTUBHOCTH HA KUBBIE
OpraHU3Mbl

52

OTKpBITHE IPOTOHA U HEUTPOHA.
N3oronsl. Anbsda-pacna.
DNEeKTPOHHBIW U MO3UTPOHHBIN
6era-pacnaa. [lamma-u3znyuenue

https://m.edsoo.ru/FSC1PSE3F

53

OHeprus CBsI3U HYKJIOHOB B SiApE.
SnepHeie peakuuu. SnepHbId
peaxtop. [IpobGaemsl,
MIEPCIEKTUBBI, YKOJIOTNYECKUE
ACIEKTHI S1EPHON YHEPIreTUKHU

https://m.edsoo0.ru/L2G5VID9L

54

DJIeMEHTapHbIC YaCTUIIBI.
OTKpbITHE TO3UTPOHA. MeTobI
HaOJIFOJICHHUS M PETUCTPALIHH
3JIEMEHTapHbBIX YacTull. Kpyrbrii
croil «DyHIaMeHTaIbHbIC
B3anMoOJIeHCTBUS. EMUHCTBO
(bU3HYEeCKOW KapTHHBI MUpa»

https://m.edso0.ru/X6R3T3S3S

55

Oransl pa3BUTHS ACTPOHOMUH.
[Ipuknanuoe n
MHUPOBO33PEHYECKOE 3HAYECHHE
acTpoHOMUH. Buj 3B€31HOTO
HebOa. Co3Be3nus, ipKue 3BE3/bI,

IIJTAHCTHI, UX BUIUMOC ABHUXKCHUC.

CosHeuHast cucTeMa

https://m.eds00.ru/O301U3HI1P

56

Counue. ConHeuHast aKTUBHOCTb.
Ucrounuk snepruu ConHua u
3BE3

https://m.edsoo0.ru/X7M8HI1Q9Y

57

3BE31IBI, IX OCHOBHBIC

https://m.edsoo.ru/C2L.2C9A0V




XapaKTEPUCTUKHU. 3BE3/bI TTIABHOU
M0CJIeIOBATEIbHOCTH.
BnyTtpeHnHnee ctpoeHue 3BE3 1.
CoBpeMeHHbIE TPENCTABICHUS O
MPOUCXOKIECHUU U IBOIKOLINHU
Connina u 38631

58

Muineunsiit [1yTe — Hama
lNanaktuka. [lonoxenue u
neuxenne Connia B ['anakTuke.
I'anaktuku. YEpHbIE IBIPHI B
Apax TaJaKTUK

https://m.edsoo.ru/Y6X6U2P6A

59

Bcenennas. Pa3beranne ramakTuk.
Teopus bonpuioro B3phIBa.
PenukToBoe usinyyenue.
MeraranakTuka

https://m.edso0.ru/LOISV8I4U

60

Hepemennsie mpo6aemsl
aCTPOHOMUU

https://m.edsoo.ru/U4F8Q0OESO

61

KonTtponbHas pabora «1eMeHTbI
aCTPOHOMHH U aCTPOYUZUKI»

https://m.edsoo.ru/Y6Y9D4G7X

62

O6o6maromuii ypok. Pons
(bM3MKK U aCTPOHOMUU B
9KOHOMHYECKOH,
TEXHOJIOTUYECKOM, COIUAIbHOM U
ATHUYECKOH cepax NesATeTbHOCTH
YyeJIOBEKa

https://m.edsoo.ru/MS5A4P6T1IM

63

O6o6maromuii ypok. Ponb u
MeCTO (PU3UKH U ACTPOHOMHUU B
COBPEMEHHOW Hay4YHOU KapTHUHE
MHUpa

https://m.edsoo.ru/JIN2H3EOV




64

O6o6maromuii ypok. Ponb
(hbU3HYECKOI TEOPUH B
(hopMUPOBaHUH TIPEICTABICHUH O
(bu3NYECKOi KapTHHE MUPA

https://m.edsoo.ru/I4W6MOW47Z

65

O6006maromuii ypok. Mecro
(U3NYECKOI KapTUHBI MUPA B
00IIIeM PSITYy COBPEMEHHBIX
€CTEeCTBEHHO-HAyYHBIX
Ipe/ICTaBJICHUI O IPUPOJIE

https://m.edsoo.ru/M5O8TOBOY

66

Pe3epBHbll ypok. MaruutHoe
rnosie. DJeKTpOMarHuTHas
UHIYKLIHS

https://m.edsoo.ru/TOX1E6C7N

67

Pe3epBHblii ypok. OnrTuka.
OCHOBBI crieMaIbHON TEOPUHN
OTHOCHTEIBHOCTH

https://m.edsoo.ru/M4J2B7WS&P

68

Pesepnsiit ypok. KBanToBas
¢busnka. DeMEeHTbl aCTPOHOMUU U
acTpopu3uKu

https://m.edsoo.ru/R6COT10Q0Z

OBUIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITIPOT'PAMMBbBI

10 KVIACC

Kon
NMPoBepPsieMOro
pe3yjabTara

IIpoBepsiemMble mpeAMeTHbIE Pe3yJ1bTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpamMMbl CpeHero 001ero 0Opa3oBaHus

10.1

JleMoHCTpUpOBaTh Ha TMpUMEpax polb H MecTo (U3UKH B
(dbopMHpOBAaHUU COBPEMEHHON Hay4YHOH KapTUHBI MHUpPa, B Pa3BUTUHU
COBPEMEHHON TEXHUKH U TEXHOJIOTHM, B IPAKTHYECKOU JAEATEIbHOCTH

moen

10.2

Y4uuThIBaTh TPaHUIIBl TPUMEHEHUS U3YUCHHBIX (U3UUECKUX MOJeNeil:
MaTepuanbHas TOYKa, MHEpIHalbHAs cHUCTeMa OTC4€Ta, aOCONIOTHO
TBEPIIOE TEJO, UIeabHbII ra3; MOJAEIN CTPOCHUS Tra30oB, KUAKOCTEH U
TBEPIBIX T, TOYEYHBIH HJICKTPUUYECKHH 3apsii — MpPH PpPEUICHHH

dbusznUecKkux 3aaau

10.3

Pacno3naBaTh (usnueckue sBIEHUS (MPOLECCh) U OOBIACHATh X Ha
OCHOBE 3aKOHOB MEXaHMKH, MOJEKYJISIPHO-KMHETUYECKOH TEeopuu
CTPOEHHMs BEIIECTBA U  JJEKTPOJUHAMUKH: DPABHOMEPHOE U
PaBHOYCKOpPEHHOE MNPSAMOJIMHEIHOE ABUXKEHUE, CBOOOAHOE MajeHHE
TeJ, IBM)KEHHME 110 OKPY)KHOCTH, HMHEpLUs, B3aUMOACHCTBUE TEI;
mupdy3us, OpOYHOBCKOE JABW)KEHHE, CTPOECHHE JKUIKOCTEH W
TBEPABIX TeN, H3MeHeHHMe o0bEéMa Tel TpU  HarpeBaHHUH
(oxJlaXxeHuM), TEIJIOBOE paBHOBECHE, MCIApPEHHE, KOHACHCALUA,
IUIaBJIEHUE, KpUCTAJUIM3allusd, KHUIIEHHEe, BJAXHOCTh BO3JyXa,
NOBBIIIEHUE JABJIEHUS ra3a Mpu ero HarpeBaHUU B 3aKPBITOM COCYIIE,
CBSA3b MEXJy IapamMerpaMH COCTOSHHUS Ta3a B H30Mpoleccax;

QJICKTPpU3al s TCII, B3aUMOJICHCTBHE 3apsa0B

10.4

OnucelBaTh MEXaHUYECKOE JBIIKCHHE, HCIONb3Ys (U3NYECKHe
BEJIMYMHBL: KOOPAMHATA, IIYTh, MEPEMEILEHHUE, CKOPOCTh, YCKOPEHUE,
Macca Tejla, CHJla, HMIOYJIbC Tela, KUHETUYECKas DdHeprus,
NOTEHLMAJIbHAsT JHEPrus, MeXaHuueckas pabora, MeXaHHUYecKas
MOIITHOCT; MIPU OMHCAHUU MPABUIBHO TPAKTOBATH (PU3UUECKUIN CMBICI
WCIOJIb3YeMbIX BEJMYMH, WX OOO3HAYEHUS W €IUHUIIBI, HAaXOIUTh
(bopMyITBI, CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BETUYUHY C IPYyTUMH

BCIMYUMHaAMU

10.5

OnuceiBaTh HN3YUYCHHBIC TCIIJIOBBIC CBOMCTBA TElI M TCIJIIOBLIC




SIBJICHUSI, HWCIIONB3YsS (U3NYECKHE BEIUYHHBL JIaBJICHHE Trasa,
TEMIIepaTypa, CpemHsSss KHHETHYECKas DSHEPrusi XaoTUYECKOro
JIBUKEHUS MOJICKYJ, CpPEIHEKBaJpaTHYHAsS CKOPOCTh MOJICKYI,
KOJIMYECTBO  TEIUIOTBI, BHYTPCHHsII dJHeprus, pabora rasa,
KO(DPUIIMEHT MOJIE3HOTO0 MCUCTBUS TEIMJIOBOTO JBUTATENS; IPU
O CAHWUH MPaBUIIBLHO TPaKTOBATh ¢busndecKkuii CMBICIT
UCIONIb3yeMbIX BEJIWYUH, MX O0O3HAYEHUS M EJWHHUIIBI, HAXOIHUThH
(bopMyIIBI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETUYUHY C IPYTUMU

BCIMYHNHaAM

10.6

OnuceiBaTh M3YYEHHBIE DJIEKTPUYECKHE CBOMCTBA BEIIECTBA W
JIEKTpUYEeCKHe  sBIeHHs  (TpoLecchl), HCHONb3ys  (U3NYecKue
BEJINYUHBIL: ANEKTPUYECKUM 3apan, JJEKTPUYECKOE  TIOJIE,
HaNpsHKEHHOCTh  OJISI, IOTEHLHUAad, Pa3HOCTh IOTEHIHAJIOB; IpH
OINHCAaHUU MPaBUIBHO TPAKTOBATH (PU3MUECKUN CMBICI MCIOJb3YEMbIX
BEIMYUH, HMX OOO3HAUEHUS U EIUHMIIBI; YKa3bIBaTh (OPMYIIHI,
CBA3BIBAIOIIME  JIAHHYIO  (U3MYECKYI0 BEIMYMHY C JpPYTUMHU

BCIIMYUHAMH

10.7

aHAIM3UPOBATh (PU3UYECKHE TPOLECCHl U  SBJICHMS, MCIOJIb3Ys
¢u3nyecKkre 3aKOHbI U MPUHIUIBL 3aKOH BCEMHUpPHOro TaroreHus, I, 11
u III 3akoHbl HBIOTOHA, 3aKOH COXpaHEHUsS MEXaHMYECKOW >HEpruu,
3aKOH COXPAHEHMsI MMITYJIbCA, IPUHIUII CYNEPIO3UIINNA CUJI, TPUHLIAII
PaBHONIPAaBUS MHEPUHAIBHBIX CHCTEM  OTCYETA; MOJEKYJSPHO-
KMHETUYECKYI0 TEOPHIO0 CTPOEHHMS BELIECTBA, Ia30BbI€ 3aKOHBI, CBS3b
CpelHEld KHHETHMYECKOW DJHEPrHM TEIJIOBOIO JBHXKCHHMS MOJEKYH C
a0COIIOTHOM TeMIlepaTypoi, MEpBbIM 3aKOH TEPMOJAMHAMMKH; 3aKOH
COXpaHEHHUsl DJIEKTPUYECKOro 3apsna, 3akoH Kymona;, mpu sTom
pasnnyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTHYeCcKoe

BBbIpaXKEHUE U yCI0BUS (IpaHuULlbl, 001aCTH) IPUMEHUMOCTU

10.8

OOBSACHAT, OCHOBHBbIE NPUHLUIIBI JEHCTBUS MallMH, HPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyaThb YCIOBUS HUX 0€30MacHOro

HCIIOJIb30BAaHUs B HOBCGHHGBHOﬁ KHU3HU

10.9

BBINOTHATE 9KCHEPUMEHTHI TI0 UCCIEN0BAaHUIO (DU3HYECKUX SBICHUH U
MPOIIECCOB C UCMOJIB30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUH; MPH
3ToM (opMyIHpoBaTh Tpodiemy (3amady) U THIOTE3y Y4eOHOro
IKCIIEPUMEHTA, coOMpaTh  YCTAaHOBKY M3  MPEIJIOKEHHOTO

00opyioBaHus, IPOBOJUTH OMBIT U (OPMYINPOBATH BHIBOJIBI

10.10

OC}’IJ_IGCTBJISITB OpsAMBIC W KOCBCHHBIC H3MCPCHUMA (I)I/I3I/ILICCKI/IX

BEJIMYMH; TP 3TOM BBIOMPATh ONTHMAIBHBIA CIIOCOO HM3MEpEHHS U




HCIIOJIB30BAaTh N3BCCTHBIC METOAbI OLICHKH HOFpGIHHOCTCfI H3MCp€HI/Iﬁ

10.11

HccnenoBath 3aBUCHMOCTH MEKIY (DHU3MUECKMMH BEIUYMHAMH C
UCIOJb30BAHUEM MPSIMBIX H3MEPEHHH; HMPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (PHKCHPOBATh PE3yJbTAaThl IOJYYCHHOH 3aBHCHMOCTH
(bu3HYECKUX BEJITUYMH B BUAC TAOIHI] U TPa(HUKOB, JICJIaTh BHIBOJBI 110

pe3yibTaTaM UCCICAOBaAHUSA

10.12

CobnromaTh mpaBmia O€30MaCHOTO TpyAa TMpU  MPOBEICHUU
UCCIIEIOBAHUNH B  paMKax y4yeOHOro OSKCIEpUMEHTa, Yy4yeOHO-
UCCIIEIOBATEIbCKOH M TPOEKTHOH IESITETBHOCTH C HCHOJIb30BAHUEM

U3MEPUTENBHBIX YCTPOHCTB U J1a00OPaTOPHOT0 000PYyIOBAHHUS

10.13

PemaTps pacuérHple 3a7a4u C SIBHO 3aJaHHON (U3MYECKOHW MOJEIbIO,
UCIOJIb3Ys. (PU3MYECKHE 3aKOHBI M TMPHUHIUIIBI; Ha OCHOBE aHaln3a
yCIOBUSI  3a/laud  BbIOMpATh  (U3HYECKYI0 MOJIENb, BBIICIAThH
¢u3nyeckre BEIUYUHBI U (POPMYIIbl, HEOOXOIUMBIE AJisl €€ pelIeHMUs,
MPOBOJAUTH PACUETHI U OLEHUBATH PEATBHOCTD MMOJYYEHHOIO 3HAUEHUS

bu3nUecKol BEITNIUHBI

10.14

Pematp Ka4eCTBEHHbIE 3a7a4u: BBICTPAaUBaTh JIOTUYECKHU
HEMIPOTUBOPEUMBYIO LIEMOYKY PACCYKJECHUN C OMOPOW HA U3YYEHHBIE

3aKOHBI, 3aKOHOMCPHOCTHU 1 (bI/ISI/I'-IeCKI/Ie SIBJICHUS

10.15

Hcnonb3oBaTh MpU  peUmIeHWH y4eOHBIX 3ajjad  COBPEMEHHbIC
WH(GOPMAITMOHHBIE TEXHOJOTUU Uil TIOHCKA, CTPYKTYPHPOBAHUS,
UHTEPIIPETAllMd U TIPE/CTaBICHUS Yy4eOHOM W Hay4HO-TIOMYJISIPHOU
uHbOpMaIUH, MOJYYCHHOW W3 PA3IUYHBIX MCTOYHUKOB; KPUTHUECKH

aHAJIM3UPOBATH NOJyYaeMyro HH(OPMAIUIO

10.16

[IpuBoauTh mpuMepsl BKJIaJa POCCUHCKUX U 3apyOEXKHBIX Y4EHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE IPOLECCOB OKPYXKAIOLIETO

MHpa, B pa3BUTUEC TEXHUKU U TEXHOJIOTHI

10.17

Hcnoap30BaTh TCOPETUUYCCKUEC 3HAHUA I10 (1)I/ISI/IK€ B HOBCGHHCBHOﬁ
KU3HU U1 oOecrieyeHus: 6€30MacHOCTH pU 00palleHuy ¢ npudopamu
U TEXHUYECKUMHU YCTPOMCTBAMM, [JII COXPAaHEHUS 3H0pOBbI H

CO0JTI0/IEHUS HOPM IKOJIOTMYECKOr0 MTOBEACHUSI B OKpY Karolleil cpene

10.18

Paborath B rpyIe ¢ BHIIIOJHEHUEM PA3JIMYHBIX COLMAJIBHBIX POJIEH,
IUIAHUPOBaTh  pabOTy TpyNIbl, PAlUMOHAIBHO  PACIpPEACNsTh
00sI3aHHOCTH ¥ TUIAHUPOBATh JEATEIBHOCTh B HECTaHIAPTHBIX
CUTyallAX, aJ€KBAaTHO OIEHMBATh BKJaJ KaXJIOro M3 YYaCTHUKOB

IPYIIBI B pellIeHNEe pacCMaTpUBaeMoOl MpoOieMbl




11 KIIACC

Kon
NpoBePsIEMOro
pe3yabTrara

IIpoBepsiemMble peAMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpamMMbl CpeHero 001ero 0Opa3oBaHus

JleMOoHCTpUpOBaTh Ha TMpUMEpax pojib W MeCTO (U3HKH B
(GbOpMHUPOBAaHWN COBPEMEHHOW HAYYHOW KAapTHHBI MHpa, B Pa3BUTHU
COBPEMEHHOM TEXHUKHU U TEXHOJOTHH, B MPAKTUYECKOU IESITEIbHOCTH

JIO/IEH, LIEJIOCTHOCTh U €MHCTBO (PU3MUECKON KapTUHBI MUpa

11.2

YuuTeIBaThH rpaHulbl TPUMCHCHUA U3YUYCHHBIX (1)I/I3I/I‘IGCKI/IX MOJIEIeH:
TOYCUHBIN BHCKTpI/I‘ICCKI/Iﬁ 3apsa, AACpHaAA MOJACJIb aTOMA, HYKJIOHHAsA

MOJICJIb aTOMHOTI'O AApa IIpyu PCHICHHUH (1)I/ISI/I‘ICCKI/IX 3aaa4d

11.3

PacnioznaBath (u3nueckue sBieHHUs (IpoLiecchl) U OOBACHATh UX Ha
OCHOBE  3aKOHOB  DJJICKTPOAMHAMMKM ¥  KBaHTOBOH  (M3UKU:
JJIEKTpUYECKasi IMPOBOAMMOCTb, TEIUIOBOE, CBETOBOE, XHUMHUYECKOE,
MAarHUTHOE NEeNCTBUA TOKa, B3aNMOJICHCTBUE MarfiuToB,
JJIEKTPOMArHUTHAas MWHAYKLHUSA, JACHCTBME MArHUTHOIO IIOJIA Ha
OPOBOJHUK C TOKOM M JIBIXKYLIMIICS 3apsil, 3JeKTPOMarHUTHbIE
KoebaHusT YW BOJIHBL, NPSIMOJIMHEHHOE paclpoCTpaHEHHE CBETa,
OTpakeHHEe,  NpeJioMJieHHe, HHTeppepeHuus, AuPpakuus U
HoJsipU3alusl CBeTa, JUcHepcusi cBeTa, (HoTorneKTpuueckuil 3 ekt
(botoaddexT), cBeTOBOEC MaBICHHE, BO3HUKHOBEHHE JIMHEHYATOrO
CIeKTpa aToMa BOJOpPOJA, €CTeCTBEHHass M  HCKYCCTBEHHas

pPaanoOaKTUBHOCTDH

114

OnucelBaTh U3Y4YEHHBIE CBOWCTBAa BeIlIeCTBa  (DJIEKTPUUYECKHE,
MarHuTHBIE, ONTUYECKHE, IEKTPUUYECKYIO MPOBOAUMOCTh PAa3IUYHBIX
cped) U DIEKTPOMArHUTHBIE SBIEHHUS (IPOLECCHI), HCIOJb3Ys
¢u3nyeckre BENMYMHBL:  DIEKTPUYECKHA  3apsil, cuja TOKa,
AJIEKTPUUECKOE  HAIPSDKEHHME,  DJIEKTPUUYECKOE  CONPOTHUBIICHUE,
paszHocts motennuanoB, J/IC, pabora TOKa, WHIYKIUS MarHUTHOTO
noist, cuia Awmmnepa, cwia JlopeHIa, HWHIYKTHMBHOCTb KaTyLIKH,
OHEPIrus JJICKTPUYCCKOI'O MU MAarHUTHOI'O HOJ'IGfI, nmepuoa M 4actora
KosiebaHui B K0ebaTeIbHOM KOHTYpE, 3apsi/l U cujla TOKa B Ipolecce
TapMOHUYECKUX DJIEKTPOMAarHUTHBIX KoJieOaHuH, ¢doxycHoe
pacCTOAHHUEC M OINTHYCCKas CHJIa JHWH3bI; IIPU OINHWCAHHH IIPpaBUIIBHO
TPAKTOBATb (I)I/ISI/ILIGCKI/II\/JI CMBICJI HUCHOJIB3YCMbIX  BCJIIMUMH, HX
0003HauEHHUA U E€AMHMIBI; YKa3blBaTb (OPMYJIbI, CBS3BIBAIOLIME

JaHHYIO (PU3MUYECKYIO BEIMUYUHY C APYTUMHU BEIUUYUHAMU




11.5

OmnuceIBaTh HN3Y4YCHHBIC KBAHTOBBIC ABJICHUSA U IIPOLCCChI, UCIIOJIb3YA
(bHSI/I‘ICCKI/Ie BCIIMYUHBI: CKOPOCTHb J3JICKTPOMArHUTHBLIX BOJIH, OJIMHA
BOJIHBI MW YacCTOTa CBCTA, JHCPruss U HMITYJIbBC q)OTOHa, nmepuon
nojypacmnazaa, OSHEPrud CBA3KM ATOMHBIX AACP;, HOPU OIHMCAHHUUN
IMpaBUJIBHO TPAKTOBATH (bH?.H'—I@CKI/Iﬁ CMBICJI MCITOJIb3YEMBIX BCIIMYUH,
nx o0O03HaueHUs U CAVMHUIBI, YKa3bIBaTb (1)OpMy.]'II>I, CBs3BIBAIOIIINE
JaHHYIO q)I/IBI/I‘-IeCKYIO BCIIMYUHY C APYTUMU BCINYMHAMU, BBIYUCIIATD

3HauEHUuE (PU3NUECKOIN BETUUUHBI

11.6

AHanu3upoBaTh (QU3MYECKHE TIPOIECChl U  SBICHHS, HCHOJB3YS
¢u3nyeckne 3aKOHBI WM NpUHOMNBL:  3akoH OMa,  3aKOHBI
MOCJIEIOBATEIbHOTO M TapauleIbHOTO COEIWHEHHUS IMPOBOIHHUKOB,
3akoH Jlxxoyns — JleHma, 3aKOH 3JIEKTPOMAarHUTHON WMHAYKIIMH, 3aKOH
IPSIMOJIMHEWHOr0 PaclpOCTPAHEHUSl CBETA, 3aKOHBI OTPA’KEHUS CBETA,
3aKOHBI ~ IIPEJIOMJICHMS ~ CBE€Ta, ypaBHEHUE  OUHINTEMHA 1A
dotorddexTa, 3aKOH COXpaHEHUs] HHEPrHH, 3aKOH COXPaHEHUsS
UMIyJIbCAa, 3aKOH COXPAaHEHUsI JJIEKTPUUYECKOro 3apsaa, 3aKoH
COXpaHEHMS  MAaccoBOro  4ucia, Mnoctyiatel  bopa, 3akoH
palMoOaKTUBHOTO pacmaja; MNpH OSTOM  pa3ludaTh CIOBECHYIO
bOpMyIHPOBKY 3aKOHA, €r0 MATEMATUYECKOE BHIPAKEHUE U yCIOBUS

(TpaHUIBI, 00JIACTH) TPUMEHUMOCTH

11.7

Onpezlenﬂn, HammpaBJICHUC BEKTOpa HWHAYKOWUHM MArHuTHOI'O II0JIA

IMPOBOJIHUKA C TOKOM, CHUJIbI AMHepa 1 CHUJIIbIL HopeHua

11.8

CtpouTh ¥ ONHUCHIBATH HU300paKEHHE, CO3JAaBAEMOE IUIOCKUM

3€pPKaJIOM, TOHKOU JIMH30M1

11.9

BbINOMHATE 3KCIEPUMEHTHI 10 UCCIIEI0BAaHUIO (PU3UUYECKUX SBICHUH U
IPOLIECCOB C UCIOJb30BAHUEM NMPSAMBIX U KOCBEHHBIX U3MEPEHUN; IPU
3TOM (opMynupoBaTh MnpoOieMy (3agady) M THUIOTE3y Y4eOHOro
JKCIIEpUMEHTa,  CcOOMpaTh  yCTAHOBKY U3  HPEIJI0KEHHOrO

000pyIOBaHUs, IPOBOJUTH OMBIT U (OPMYINPOBATH BHIBOJIBI

11.10

OCYIJ.ICCTBJI?ITB npsAMBIC W KOCBCHHBIC H3MCPCHUIA (1)I/I3I/I‘-ICCKI/IX
BCJIIMYMUH; IIpU 3TOM BI)I6I/IpaTB OITUMAJILHBIA CIIOCO0 HU3MEPCHUA H

HCITIOJIB30BAaTh U3BCCTHBIC METOAbI OLICHKH HOFpGHIHOCTGfI I/ISMCpeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCMMOCTH (DPM3UYECKUX BEIMYUH C HCIIOJIb30BAaHHEM
OpSIMBIX U3MEPEHMI; TpU O3TOM KOHCTPYHPOBATh yCTaHOBKY,
(GUKCHUpPOBAaTh pe3yibTaThl MOJY4YEHHOW 3aBUCHUMOCTH (DU3NYECKUX
BEJIMYUH B BUJE TaOIUIl U rpaduKoB, enaTh BHIBOJBI IO pe3yJIbTaTaM

HCCIICAOBAaHUA

11.12

Cobmonate mnpaBuia O€30IaCHOTO TpyJa IpH IPOBEAECHHUU




UCCIIEIOBAaHMM B paMKax Yy4eOHOro OSKcHepuMeHTa, YydeOHO-
MCCIIEIOBATEIBbCKOM U MPOEKTHOM JESITEIbHOCTU C MCIOJb30BaHUEM

U3MEPUTENIbHBIX YCTPOMCTB U J1a00paTOPHOro 000pya0BaHUS

11.13

Pemate pacuérHbple 3aa4u C SIBHO 3aJaHHON (PM3WYECKOHW MOJEIbIO,
UCTIONB3ysl (pu3MuecKkrne 3aKOHBl M MPHUHIMIBI, HA OCHOBE aHalM3a
yCIOBUSL  3aJa4dl  BBIOMpaTh  (U3WYECKYI0 MOJAENb, BBLICIATH
dbusznyueckre BEIMYUHBI U (POPMYITbI, HEOOXOIUMBIE ISl €€ PEIICHHUS,
MIPOBOJIUTH PACUETHI U OIICHUBATh PEAIbHOCTh MOJYYEHHOT'O0 3HAYCHUS

bu3nUecKol BEITNINHBI

11.14

Pewats Ka4eCTBEHHbBIE 3a7a4u: BBICTPAaNBaTh JIOTUYECKHU
HEIIPOTUBOPEUYMBYIO LIEMOYKY PACCYKJIECHUM C ONOPOM HA W3Yy4YECHHbIE

3aKOHBbI, 3aKOHOMEPHOCTU U (1)I/ISI/II{CCKI/I€ SABJICHU A

11.15

Wcnonp3oBaTh Ipu  pelieHUH y4yeOHBIX 3aJad  COBPEMEHHbIE
MH(POPMAIIMOHHBIE TEXHOJOTUU Ui IOUCKA, CTPYKTYpPHpPOBaHUS,
UHTEpIpETAllUd U MpeIcTaBlIeHUs] y4eOHOW M Hay4yHO-NOIYJISpHON
uH(bOpMaIMK, MOIYYECHHON U3 Pa3IMYHBIX MCTOYHUKOB; KPUTHUUYECKU

aHAJIM3UPOBATH NOJIYyYaeMyI0 HH()OPMALUIO

11.16

OOBSICHATh MPUHLUIBI ACHCTBUS MAalIUH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3nuyaTh YCIOBUS HX O€30MacCHOr0 HMCIOJb30BaHUS B

MOBCEIHEBHOM KU3HU

11.17

[IpuBoauTH TpUMeEpHl BKJIaga POCCHICKUX H 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBSICHEHUE ITPOIIECCOB OKPYKAIOIIETO

MHUpa, B pPa3BUTHC TCXHUKH U TEXHOJIOTUH

11.18

Hcnonp3oBaTh TeopeTHUecKWe 3HAHUS N0 (U3MKE B IMOBCEIHEBHOM
KU3HU Ui oOecrieueHus: 6€30MacHOCTH pU 00palleHuH ¢ Ipudopamu
U TEXHUYECKUMHU YCTPOMCTBAMH, [UJII COXPAaHEHUS 3I0POBbI W

COOJII0OIEHUS HOPM 3KOJIOTHUECKOTO IMOBEJICHUS B OKPYXKAIOIIEH cperie

11.19

PaGotate B rpymnme ¢ BBIOJHEHHWEM Pa3IUYHBIX COIUATIBHBIX POJICH,
IUIAHUPOBaTh ~ pabOTy  TPYMNIbI,  PAlMOHATIBLHO  pacHpedeisiTh
00s3aHHOCTH Y TUIAHUPOBATH JIEATEIIbHOCTh B  HECTAHJAPTHBIX
CUTyallusiX, aJICKBaTHO OLIEHWBATh BKJIAJl KaXIOTO0 W3 YYaCTHHUKOB

IPYMIbI B pELICHUE pacCMAaTPUBAEMOI TPOOIIEMbI




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KJTIACC

Kon
pa3aena

Konx nposepsiemoro
3J1€eMEHTA

IIpoBepsieMble 3j1eMEHTHI CO/IEPKAHUSA

OU3NKA U METO/JIbl HAYUYHOI'O ITO3HAHUA

1.1

O®uznka — Hayka o npupojge. Haydnbie
METOBI MO3HAHUS OKpYKarouero mupa. Poib
JDKCIEpHUMEHTA W TEOpUM B  IPOLIECCE

MIO3HAHUS IPUPOJBI. DKCIEPUMEHT B (pr3uKe

1.2

MogenupoBanue (QU3NYECKUX SBJIEHUH U
nporeccoB. Hayunble runoressl. dusnyeckue
3aKOHBI M TEOpHH. ['paHUIBI TPUMEHUMOCTH
buzHUecKux 3aKOHOB. [MpuHIHAI
cootBeTcTBHs. Ponp u Mecto (uU3MKH B
(dbopMHUpOBaHUHU COBpPEMEHHOM Hay4YHOU
KapTHUHBI MUpa, B MIPaKTUY €CKOM

NEATENLHOCTH JIFOAEN

MEXAHUKA

KNMHEMATUKA

2.1.1

MexaHnueckoe JBHXKXCHHC. OTHOCHUTEIHLHOCTD
MEXaHUYECCKOI'O ABUXKCHUA. Cucrema orcuéra.

Tpaexropus

2.1

[Tepemernienne, CKOPOCThb (CpeaHsisi CKOPOCTb,
MTHOBEHHasi  CKOPOCTb) W YCKOpEHHue
MaTepHaHBHOﬁ TOYKH, HUX IIPOCKIIMU Ha OCH
CHUCTEMBI KOOpPJIMHAT. Crnoxenue

MEepEMEICHUH U CI0KEHUE CKOPOCTEH

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MPSIMOJIMHEUHOE JIBUKEHUE. ['paduknu
3aBUCUMOCTH KOOpPJUHAT, CKOPOCTH,
YCKOPEHHS, Iy TH u HepEMEILICHUS

MaTepHaanoﬁ TOYKH OT BPpEMCHU




CBobonHoe nazenue. Y CKOpeHrne CBOOOTHOTO

naacHus

KpuBonuneitnoe naBukenue. PaBHomepHOe
JIBIKEHME  MAaTepUaJbHOM  TOYKH 1O
OKPYXXHOCTH. YTJIOBasi CKOpPOCTb, JMHEHHas
CKOPOCTb. Ilepuon u 4acToTa.

LleHTpOCTpEMUTENBHOE YCKOPEHUE

Texnuueckue YCTpPOUCTBA: CIIUIOMETD,
JBUOKECHUE CHaApsOB, LCIHBIE U DPEMEHHBIE

nepeaadn

[IpakTtrueckue paboTHI. N3mepenne
MI'HOBEHHOMU CKOPOCTH. Uccnenoanue
COOTHOILIEHUSI MEXAY NyTAMHU, MPONJICHHBIMU
TEJIOM 32  IOCJEAOBATENBHBIE  pPaBHbBIC
MPOMEXKYTKHA BPEMEHU MPU PABHOYCKOPEHHOM
JIBDKEHUW C HayallbHOM CKOPOCTBIO, paBHOM
Hymto. M3yueHue ABMKEHUSI 1IapUKa B BSI3KOU
JKUIKOCTH.  M3ydeHue  JOBMKEHUs  Tena,

OpOIIEHHOT'0 TOPHU3OHTAIIHLHO

2.2

TMHAMUKA

221

[TpuHUmn OTHOCHUTEJIbHOCTH T'amumes.
IlepBoiii 3axkoH HeroToHa. HWMHepuuaabHbie

CHUCTEMBI OTCUETA

222

Macca tena. Cuna. IlpuHuun cyneprno3unuu

CHJI

223

Bropoit 3akon HeroTOHa A5 MaTepuaibHOMR
TOYKM B WHEPUHAIBHON CHCTEME OTCYETa
(UCO). Tperut 3axkon Hprorona mis

MaTCpUaJIbHBIX TOYEK

224

3aKOH BCeMHUPHOro TAroteHus. Cuia TsHKeCTH.

[TepBas kocMuueckas ckopocTs. Bec Tena

225

Cuua ynpyroctu. 3akoH ['yka

22.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHUs
CKOJbXEHHSI W  Ccujla  TpPEHUsT  MOKOSL.

Koaddumment tpenus. Cuna conpoTHBICHHS




IIpyu IBUXKCHHUHU TCJIa B JXKUAKOCTH HUJIM I'a3C

227

HOCTYHaTeJII)HOC U BpalIaTCIbHOC JIBHIKCHUC

a0COJIFOTHO TBEPIOTO TEIa

228

MOMEHT CHuJIbI OTHOCHUTENIBHO OCH BpalCHUS.
[Inedo cunbl. YciioBUs paBHOBECHS! TBEPAOrO
tena B UCO

229

TexHuuecknue  yCTpOMCTBA:  MOAUIMITHUKH,

ABUKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[Tpaktnueckue paboTel. M3yueHune nBUKCHHS
Opycka MO HaKJIOHHOM TIIJIOCKOCTH O]
IeiicTBHEM HECKOJNBbKMX cui. McciegoBaHue
3aBUCUMOCTH CHJI YIOPYTrOCTH, BO3HUKAIOIIUX
B JehOpPMUPYEMOH TPYKUHE U PE3UHOBOM
oOpaslie, OT BEIUYUHBI HX Jedopmaluu.

HccenenoBanue ycioBuil paBHOBECUS TBEPIOTO

TCJIa, UMCIOIICTO OCh BpallCHUA

2.3

3AKOHbBI COXPAHEHIA B MEXAHUKE

23.1

NmMmnynec MaTepUaJbHOM TOYKH, CHCTEMBI
MaTepUaJIbHBIX TOYeK. HMmnynbc cuIbl U

HN3MCHCHHC UMITYJIbCa TCJIa

232

3akoH coxpaHeHus wumnyisca B HCO.

PeakTiBHOE nBUXKEHHE

233

Pabora cuiisl

234

MOIIHOCTE CHIIBI

235

Kunernueckas sHeprust MaTepuagbHONU TOUKHU.

TeopeMa 0 KHHETUYECKOU 3HEPTUU

2.3.6

[TorenunanbHass »Heprus. IloTeHumanbHas
SHEPrus yIpyro nedopMupOBaHHOM
npykusbl. IloTeHumanbHas »3HEpPrus Tena

BOJIM3HM TOBEPXHOCTH 3EMIIH

2.3.7

[ToreHuManbHBIE M HENOTEHIMAJIbHBIE CHIIBL.
CBsi3b  pabOTHI HEMOTEHIIMATBHBIX CHJ C

U3MCHCHUEM MEXaHHUYEeCKOM OHCPruun

CUCTEMBI TCII. 3aKoH COXpPaHCHUA




MEXaHU4YECKOU SHEPruu

2.3.8 Vhpyrue v Heynpyrue CTOJIKHOBEHUS
539 TexHuueckne ycTpOMCTBA: JIBUKEHHE PAaKerT,
o BOJOMET, KOIIEP, MPY>KUHHBIN UCTOJIET
[TpakTnueckue paborsl. W3yueHue cBs3U
5310 CKOpOCTEH Tel MpH HEynpyroM yjaape.

HccrnenoBanue cBsi3M  pabOTBl  CHIIBI €

W3MEHCEHHEM MEXaHUISCKOH OHCPIruu TCJia

MOJIEKVYIJIAAPHASA ®U3UKA U TEPMO/NHAMUKA

3.1

OCHOBBI MOJIEK VJIIPHO-KMHETUYECKOM TEOPUU

3.1.1

OcHOBHbIE MIOJIOXKEHUS MOJIEKYJISIPHO-
KUHETHYEeCKON TEOPUHU. BpoyHnoBckoe
nexenne. Juddysusa. Xapakrep ABIKEHUS U

B3aMMOJICH CTBUS YaCTHI] BEILIECTBA

Mopenu crpoeHusl Ta30B, KUJAKOCTEH U
TBEPABIX Ted U  OOBACHEHHWE  CBOWCTB

BEIIECTBA HA OCHOBE DTUX MOJEIEH

Macca wmonekyn. KomudecTtBo BelecTsa.

[TocrosinHas ABoraapo

TennoBoe paBHOBecue. Temmepatypa u €€

n3mepenue. lllkana remneparyp Llenscust

Mogens  upeansHoro  rasza.  OcHoOBHOe
yYpaBHEHHUE MOJIEKYJISIPHO-KAHETHY €CKOU

TCOpUHU UACATIBHOT' O I'a3a

AOGcomnroTHas TemrepaTypa Kak Mepa cpenHei
KHHETUYECKOW PHEPrUM TEIUIOBOT'O JBUKCHHS

yactun rasa. [Ilkana temneparyp Kensuna

VpaBuenue Kuaneiipona — Menaeneesa.

3akon JlaneToHA

I"azoBbIe 3akoHBI. M30mpoliecchl B Ul€aIbHOM
rase ¢ IOCTOSHHBIM KOJHMYECTBOM BeEIIECTBA:

u30TepMa, H30X0pa, n3obapa

Texuuueckue YCTpOMCTBA: TEpPMOMETP,

OapomeTp




3.1.10

[TpakTueckue paborel. M3mepeHue macchbl
BO3JyXa B KJIACCHOW KOMHaTte. MccienoBanue
3aBUCUMOCTU MCXKAY NapaMeTpaMu COCTOAHUSA

pa3pexeHHoro ra3a

32

OCHOBbBI TEPMO/IMHAMUKHA

3.2.1

TepmoauHamuueckasi cucrema. BHYyTpeHHsS
SHEpPrusi TEPMOJAMHAMUYECKOH CHCTEMBI U

CcnocoObI €€ U3MEHEHUSA

322

KomnuectBo Temnorsl u pabora. BHyTpeHHss

OHCPIrusd OAHOATOMHOI'O HACAJIBHOI'O Ira3a

323

Buael Tennonepenadu: TEIIONPOBOAHOCTb,
KOHBEKLIMS, U3lydeHue. Temn1oéMKoCTh Tena.
ViaenpHast TEIJIOEMKOCTh BellecTBa. Pacyér

KOJIMYEC€CTBA TCIIJIOTHI ITPH TCILIOIICPpCaAauc

324

[TepBrblit 3aKk0H TepMOaUHAMUKH. [IpuMeHeHue
IIEpPBOro 3aKOHa TEPMOJIMHAMUKU K
usonporneccaMm. ['padudeckas MHTEpHIpeTanus

paboThI raza

325

TennoBsie MamuHbl. [IpUHIMIBL JIEHCTBUS
TEIUIOBBIX MammmH. [IpeoOpa3zoBanusi s3HEpruu
B  TEIOBHIX MammHaX. Koaddunuent
noniesHoro  aeiictBust  (mamee —  KIIJI)

teryioBoi MammmHbl. [{ukn Kapuo u ero KITJ]

3.2.6

Bropoit 3aKOH TEPMOJUHAMUKHU.
HeoOpatuMocTh mpolieccoB B IPHPOJIE.
TennoBblie JBUTaTEJIN. DKOJIOru4YecKue

HpO6J’ICMLI TCIIJIOOHEPI CTUKHU

3.2.7

Texnuueckue YCTPOWCTBA: J(BUTaTelb
BHYTPEHHETO CropaHus, OBITOBOM

XOJIOAUJTIbHUK, KOHOAUIIUOHED

328

[TpakTueckue padboThl. M3Mepenue yneapHOi

TEIIOEMKOCTH

33

AT'PEI'ATHBIE COCTOAHMA BEILIECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[TapoobpazoBanue u KoHAeHcaus. Mcnapenue




Hu KUIIEHHE. VnenpHas TEII0Ta
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPbI

KHUIICHHUS OT JaBJICHUS

AOconoTHAE W OTHOCUTEIbHAS BIIAXKHOCTH

332 BO3ayxa. HacelleHHsblid map
TBépnoe TEJIO. Kpucranmmueckne u
333 amop(dubie Tema. AHHM3OTPOINUS  CBOWCTB
o KPHUCTAJLJIOB. Kunkue KpH CTaJIIbL.
CoBpeMeHHbIE MaTepHaIbI
334 [InaBnenne u Kpucraumsanus. YJenbHas
o TeroTa miaasieHus. Cyonumanus
3.35 VYpaBHeHME TEIIOBOro Oananca
TexHuuecknue yCTpPOMCTBA: TUIPOMETP U
336 MICUXPOMETP,  KAJIOPUMETP,  TEXHOJOTUHU
o MOJIyYeHUs] COBPEMEHHBIX MaTEepUajoB, B TOM
YyCJIe HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUU
IIpakTnueckue paboThI. N3mepenue
337 BJIQYKHOCTHU BO3/1yXa
4 OJIEKTPOAMHAMUKA
DJIEKTPOCTATHUKA
A1 OnexTpuzanys Ten. DIeKTpudeckuil 3apsa. Jsa
o BU/IA AJIEKTPUYECKUX 3aPsiI0B
[IpoBogHUKH, JURJIEKTPUKU u
4.1.2
MOJIYITPOBOJHUKH
4.1.3 3aKOH COXpaHEHUs AJIEKTPUIECKOr 0 3apsia
4.1.4 B3aumoneiictBue 3apsaoB. 3akon Kynona
4.1 DJIeKTpUYeCcKoe  IOJIE. Hanpsxénnocts
415 BJIEKTPUIECKOT O OJIA. [Tpunnun
o cynepno3uiyu.  JIMHUKM ~ HanpsHKEHHOCTH
AJIEKTPUY ECKOT O MOJIS
416 PaGota cun  3MEKTPOCTaTUYECKOTO  MOJIS.
o [Torenunan. PazHoCTh MOTEHIIMATIOB
417 [IpoBOHUKN ¥ UAJIEKTPUKH B TOCTOSSTHHOM

SJICKTPUYICCKOM I1OJIC. I[I/IB.HGKTpI/I‘-IeCKaSI




MPOHHULIAEMOCTDb

DNeKTPOEMKOCTb. Konnencarop.
4.1.8 DNeKTpOEMKOCTh IUIOCKOTO  KOHJEHcaTopa.
DHeprus 3apsHLKeHHOr0 KOHAEHcaTopa
TexHuueckue  yCTpOMCTBA:  BJIEKTPOCKOIL,
419 JIEKTPOMETP, DJIEKTPOCTAaTUYECKasl 3alluTa,
o 3a3eMJICHHE 3JIEKTPOIpHOOpOB, KOHAEHCATOP,
KCEPOKC, CTPYHHBIN IPUHTEP
41.10 IIpakTnyeckue paboTBHI. N3mepenue

SHGKTpOéMKOCTI/I KOHJCHCATOpa

4.2

HOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcnoBus CYHICCTBOBAaHUSA IHOCTOSAHHOI'O

42.1 AEKTpHYEcKOoro Toka. Mcrounnku toka. Cuna
ToKa. ITocTOAHHBIN TOK
422 Hanpsoxenune. 3akon OMa 17151 ydacTka Lenu
423 DJEKTPUYECKOE CONPOTUBIIEHUE. Y AEIBHOE
o COIIPOTHUBJICHUE BEUIECTBA
494 ITocnenoBatenbHOE, napasuleiIbHOE,
o CMEIIaHHOE COEIMHEHHE TPOBOIHUKOB
PaboTa snexkrpuueckoro toka. 3akoH Jxoys
425
— Jlenna
4.2.6 MoITHOCTE IEKTPHUUECKOrO TOKA
anekTpoaBwkymas cuwia (mamee — DJC) u
427 BHYTPEHHEE COIPOTUBIICHHE HCTOUYHUKA TOKA.
o 3akon Owma i TOMHOM  (3aMKHYTOH)
uekTprdecko nenu. Koporkoe 3ambikanue
DJeKTpOHHAas IIPOBOJUMOCTb TBEPIBIX
428 METaJUIOB.  3aBHCHMOCTb  COIPOTHBIICHUS
o METaJIOB oT TEeMIIEPaTyphbl.
CBepxXnpoBOaIUMOCTh
1429 OnexkTpudyeckuid TOK B BakyyMme. CBoiicTBa
o AIIEKTPOHHBIX MyYKOB
4.2.10 [TonynpoBoguuku. CoOCTBEHHas U MpUMeECHast




IIPOBOJMMOCTD MOJYIPOBOAHUKOB. CBOMCTBA

p-n nepexoaa. [lonynpoBoHUKOBBIE TPUOOPHI

4.2.11

DJeKTpUYECKHi  TOK B DJIEKTPOJIHTAX.
DNeKTpoIUTUYECKas JUCCOLIALIUS.

DJIEKTPOIIN3

4.2.12

DneKTpUUYecKuit TOK B rasax.
CaMOCTOATENBHBIIET M HECAMOCTOSATEIbHBINA
paspsia. PasnuuHble THUIBI CaMOCTOSITEIBHOIO

paspsana. Monuus. [Inazma

4.2.13

TexHuueckne  yCTpoiCTBa: amIepmerp,
BOJIbTMETpP,  PEOCTaT, HCTOYHUKU  TOKa,
AJIEKTPOHArpeBaTeNIbHbIE npudopHI,
AJIEKTPOOCBETUTENIBLHBIE TPUOOPHI, TEPMOMETP
COIIPOTHUBJICHMUS, BaKyyMHBII MO,
TEPMU CTOPBI u b oTOpeE3UCTOPHI,

MOJYIPOBOJHUKOBBIN JMO/I, TaJlbBAHUKA

4.2.14

IIpakTnueckue paboTHlL. N3yuenue
CMEIIAHHOT O COEIMHEHUSI PE3UCTOPOB.

N3mepenne DJIC wucCTOUHMKA TOKa M €ro
BHYTpPEHHEro comnpoTtusieHus. HaOmonenue

QJICKTPOJIM3a

11 KVIACC

Kon Koanposepsiemoro
pasnaena 3J1eMeHTa

IIpoBepsieMble 31eMEHTHI COAEP KAHUSI

4

SJIEKTPOAMHAMUKA

MAI'HUTHOE ITOJIE. QJIEKTPOMAT'HUTHAS NHAYKIA

43.1

Ilocrosgsuurle Maruuthl. B3aummoneiicTBue

IIOCTOAHHBIX MaroHuTOB

43

432

MaruutHoe mnone. BekTtop MarHuTHON
vHAyKIuY.  IlpuHoun — cyneprnosuuuu.
JIuanm marnuTHOM wuHAYKHMM. KaprtuHa
JIVHUA  MAarHUTHOM  WHAYKIUU  TOJIS

IIOCTOAHHBIX MAarHUTOB




MaruutHoe MoJie NPOBOJHHKA C TOKOM.
Kapruna nuHuid mosiss JUIMHHOTO MPSIMOTO

MNpOBOJHUKA W 3aMKHYTOI'O KOJIBIEBOT'O

4.3.3 NPOBOJHMKA, KATYIIKM C TOKOM. OMBIT
Opctena. B3anmoaelicTBre NPOBOAHUKOB C
TOKOM
434 Cuna Amnepa, €€ MOJyJb U HallpaBJICHHUE
Cuina Jlopenua, €€ MOJlyJIb U HalIpaBJICHUE.
JBr>keHUE  3apsHKEHHOM  YacTHIbl B
432 OHOPOAHOM MarHuTHOM Tone. Pabora
cuisl JlopeHua
4.3.6 SIBneHuEe 3JIEKTPOMAarHUTHOM UHIYKIUU
437 [ToTok BekTOpa MarHUTHON UHAYKIIMU
O/1C nHayKIMH. 3aKOH 3JIEKTPOMAarHUTHOU
438 unykuun Papanes
BuxpeBoe oanektpuueckoe mnone. IJC
WHIYKIUA B TPOBOJHHKE, IBIIKYIIEMCS
439 MOCTYIATEIbHO B OJJHOPOJHOM MarHUTHOM
rnoJse
4.3.10 [IpaBuno Jlenua
NHIyKTUBHOCTD. SIBJICHHE CaMOMHAYKITUH.
43.11
S/1C caMonHayKIMN
DHeprusi MarHUTHOTO TOJIA KAaTYIIKH C
4.3.12
TOKOM
43.13 DJIEKTPOMarHuTHOE MOJIe
TexHuueckue  yCTpPOMCTBA:  MOCTOSIHHBIE
MarHuThlI, AJIEKTPOMArHUTHI,
43.14
AIEKTPOIBUTaTENb, YCKOPUTEIHN
3JIEMEHTAPHBIX YACTHL], UHIYKI[MOHHAS [1€Yb
IIpakTnueckue paboTHI. N3yuenne
MarHMTHOTO TIOJISI KaTYIIKA C TOKOM.
4.3.15 UccnenoBanue JelCTBUS  NOCTOSHHOIO

MaravTa Ha paMKy C TOKOM. I/ICCJICI[OBB.HI/IC

SIBJICHU A BHCKTPOMaI‘HI/ITHOf/'I WHAYKOUH




KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHMNYECKUE U 3JIEKTPOMATI'HUTHBIE KOJIEGAHUA

Konebatensnass  cucrema. CBoOOmHBIE
konebanusa. [apMoHmdeckne KoneOaHuUs.
5.1.1
[lepuon, wacrora, ammuTyga u ¢asa

KoieOaHu

[IpyxuHHBII MasATHHK. MareMaTuyeckuil

MasiTHUK

VYpaBHEHHE TapMOHUYECKHX KOJICOAHMIA.
5.1.3 Kunematnueckoe u TUHAMHYECKOE

OIHCaHHe K0Jie0aTeILHOr O JABUXCHUA

IIpeBpamenne SHEpPruu pu
FapMOHUYECKUX  KOJICOAHUSX. CBs3b
5.14 aAMILIATYAbI KoJeOaHmit HUCXOIHOMN
BEJIMYKMHBI C aMIUIUTYAaMHU KojeOaHui eé

CKOpPOCTHU U YCKOPEHHS

Konebatenpuplii  koHTYyp.  CBOOOIHBIE
AJIEKTPOMAarHUTHbBIE KosiebaHus B
UJCATBHOM  KOoJeOaTenbHOM  KOHTYpE.
313 AHanorust MeXAy MEXaHHYECKUMHU H
AIIEKTPOMAarHUTHBIMU KOoJIeOaHUSAMU.

®opmyia TomcoHa

3aKOH COXPaHEHHUs SHEPruu B HJI€aJbHOM
5.1.6
Kosie0aTeIbHOM KOHTYpe

BBIHY)KI[ E€HHBbIE MeXaHUYeCKHue KoaeOaHus.
s Pe3onanc. Pe3onancuas KpuBasl.

1.7
BeiHyX1eHHBIE 3JIEKTPOMarHUTHbHIE

KojebaHus.

[lepemennsiii  TOK.  CuHYCOUIATbHBII
5.1.8

MEPEMEHHBIN TOK.

Mo1HOCTB IIEPEMEHHOI0 TOKA.
5.19 AMIUIUTYIHOE U JeHCTByIOIEe 3HAUCHHE

CHJIbI TOKA U HAIIPSHKCHU S

5.1.10 Tpancdopmarop. [IponsBoacTso, nepenaya




U TOTpeOJIEHUE 3IEKTPUUECKON HSHEPrHH.
OKOJIOTUYECKHE PUCKH IIPU MPOU3BOJCTBE
IEKTPHUY ECKOU JHEPIUMu. Kynberypa
UCIOJIb30BaHUS 3EKTPO3HEPTUU B

HOBCEIHEBHOI KU3HU

Texnuueckue ycTpoiicTBa: ceiicMorpad,

5.1.11 ANEKTPUYECKUI 3BOHOK, JIMHUU
aJeKTporiepeaay
[Ipaktuueckue pabotel. MccrnegoBanue
3aBUCHUMOCTH IE€puojia MajblX KojeOaHui
5112 rpysa Ha HUTHU OT JIMHBI HUTU W MACCBL

rpy3a. MccnenoBanue nepeMeHHOr o TOKa B
LeNHU U3 MOCIeN0BATEIbHO COEAMHEHHBIX

KOHACHCATOPAa, KATYIIKH U pE3UCTOpa

5.2

MEXAHWYECKUE U S3JIEKTPOMAI'HUTHBIE BOJIHbI

521

Mexannueckue BOJIHBI, yCJ10BUA
pacunpoctpanenus. Ilepuon. Ckopocth
pacrupocTpaHeHuss Y JJIMHA  BOJIHBIL.

HonepeqHHe H IIPOJOJIbHBIC BOJIHBI

522

WnTepdepenums u T paxkus

MCXaHHMYCCKUX BOJIH

523

3Byk. Ckopocth 3ByKa. ['poMKOCTh 3ByKa.

BricoTa Tona. TemOp 3Byka

524

DNEeKTpOMarHUTHbIE  BOJIHBL. Y CIIOBHUS
U3JIy4€HHUS]  DJIEKTPOMArHUTHBIX  BOJIH.
Bzaumnas opuentauust BektopoB E, B u v

B JICKTPOMAarHUTHOM BOJIHE B BAKyyMe

5.2.5

CBoiicTBa  2JEKTPOMAarHUTHBIX  BOJH:
OTpa)K€HHE, IPEIIOMJICHHE, TMOJSpU3alys,
muopakuus, uHtepdepeHuus. CKOpOCTb

SJICKTPOMArHUTHBIX BOJIH

5.2.6

Hlkana 3JIEKTPOMAarHUTHBIX BOJIH.
[IpumeHeHne 3IEeKTPOMArHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHBI paguocCBiA3n U TCICBUJCHMUA.




Panuonokanus. DJIEKTPOMAarHuTHOE

3arpsI3HEHNE OKPYKAOLIEH Cpebl

5.2.8

TexHuyeckue ycCTpoHCTBa: MY3bIKalIbHbIE
WHCTPYMEHTBI, yIbTpa3ByKoOBas
JIMATHOCTUKA B TEXHUKE U MEIUIIMHE,
panap, paznonpuéEMHUK, TEJIEBU30D,

aHTeHHa, renedon, CBY-neus

53

OIITUKA

5.3.1

[IpssMonMHEHHOE PacIpOCTpaHEHHUE CBETa

B olHOpoaHOU cpene. JIyu ceera

532

OtpaxkeHne cBeTa. 3aKOHBI OTPAYKEHHUS
ceeta. [loctpoenne n300paKeHNii B IIIOCKOM

3epKase

5.33

IIpenomnenune cBera. 3aKOHBI MPETOMIICHUS
CBeTa. AOGCOTIOTHBIN MOKa3aTenb

IMPCIOMIICHUA

534

ITomHoe BHYTpPEHHEE OTpaKEHUE.
[IpenenpHbIl yroa MOJHONO BHYTPEHHEr O

OTpa’KeHUs

5.35

Hucnepcuss cera. CloxHbII  cocTaB

Oenoro cera. L[Ber

5.3.6

CoOuparone M pacceuBalOlIe JIUH3BI.
Tonkast nuH3a. DOKYCHOE pacCTOSHHE U
OIITHYCCKasA CHnJia TOHKOU JIMH3BbI.
[TocTpoenue n3o0paxeHuii B coOMparommx
u pacceuBaromux JmH3aX. Popmyia
TOHKOW JIMH3BL. YBEIUYEHHUE, [aBaeMoe

JIMH301

5.3.7

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKOU

OIITHUKH

5.3.8

WUntepdepennust  csera.  KorepeHTHbIe
UCTOYHHUKH. Ycenosus HaOro1eHus
MaKCHUMYMOB u MUHHUMYMOB B
UHTEPPEPEHIIMOHHOM KapTUHE OT JABYX

CI/IH(1)33HI)IX KOI'€pCHTHBIX UCTOUYHUKOB




Huopakuust  cBera.  JudpaxnuonHas

pem€rka. YcinoBue HaOMIOACHUS TIIABHBIX

5.3.9 MaKCHMYMOB npu ageHun
MOHOXPOMAaTUYECKOI0 cBeTa Ha
TU(GPAKIHOHHYIO PEIIETKY
5.3.10 [Tonspuzauus ceera
TexHuueckue yCTpPOMCTBA: OYKH, JyIa,
doroanmapaT, NPOEKIMOHHBIA ammapar,
5.3.11 MHUKPOCKOII, TEJECKOIl, BOJIOKOHHAs
OITHKA, IudpaKkIOHHAS pelérka,
HOJIIPOU
[IpakTrueckue paboTHI. N3mepenne
s312 nokasarens mnpeiaomienus. MccinenoBanue

CBOMCTB  HM300pakxeHWA B  JIMH3aX.

HaGnronenne nucnepcun cBera

DJIEMEHTHI CHEITUAJILHOM TEOPUU OTHOCUTEJIbBHOCTH

6.1

I'panuipl OPUMEHUMOCTH KIJIACCUUYECKOU
MEXaHHKH. [Toctynatet TEOpUHU
OTHOCHUTEIBHOCTH: MHBApUAHTHOCTD
MOJYJsl CKOPOCTHM CBETa B BaKyyMe,

MPUHIUIT OTHOCUTEIBHOCTU DUHINTEeHA

6.2

OTHOCHTEIIFHOCTh OOIHOBPCMCHHOCTH.
3aMeI[J'ICHI/IC BpEMCHHN MW COKPALICHUC

JIVHBI

6.3

DHeprus U UMITYJIbC CBOOOJHON YaCTUIIBI

6.4

CBs3p Maccbl € HEPrued M HMITYJIbCOM
CBOOOZHOM dYacTULBI. ODHEpPrus IMOKOs

CcBOOOIHOMN YaCTHIIBI

KBAHTOBAA ®U3UKA

7.1

RJIEMEHTHI KBAHTOBOU OIITUKU

7.1.1

®otonbl. opmyna [laHka CBsA3M dHEPrun
doroHa c ero wyacroToil. OHeprus u

UMIYJIbC GOTOHA

7.1.2

OtkpeITHE U HccnenoBanue GoTorddexTa.




OnpITEI AT. CroneroBa. 3aKOHEI

dotorddexra

7.1.3

YpaBHeHue DHHIITEHHA IS
doTorddexra. «Kpacnas rpaHuIa»

dotorddexra

7.1.4

Hanenue ceera. OnbiTel [1.H. JIeGenera

7.1.5

XUMHUECKOE JIECTBUE CBETA

7.1.6

Texnuueckne ycTpoicTBa: (OTOIJIEMEHT,
dboTonaATIHK, COJHEYHas OaTapes,

CBETOOUOA

7.2

CTPOEHUE ATOMA

7.2.1

Mogaens atoma ToMmcoHa. OIIBITE
Pesepdopaa nmo uccinenoBaHUO CTPOCHUS

aToMa. HJ'IaHeTapHaﬂ MOACIb aTOMa

7.2.2

[ToctrynaTtsi Bopa. Nznyuenue u
noryionieHne  (oToHOB mpu  mepexoie
aToMa C OJHOIO YpOBHS DSHEPrMM Ha
npyroil. Bunsl cnektpoB. CekTp ypoBHeEH

SHEPruH aToMa BOJ0POa

7.2.3

BosiHoBBIE CBOMcTBa uyactuu. Bonsbl ne
bporins. KopnyckynsipHO-BOJTHOBOM
nyamusMm.  Judpakmuss  2JIeKTpOHOB  Ha

KpucTajajiax

7.2.4

CrioHTaHHOE U BBIHY)XXIACHHOC H3JIYUYCHHC.

YCTpoiicTBO M MPUHIUT pabOTHI Ja3epa

7.2.5

TexHuyeckne ycTpouCTBa: CIEKTPaTbHBIN
aHanu3 (CHEKTPOCKOM), Ja3ep, KBAaHTOBBII

KOMIIBIOTEP

7.2.6

[Ipaktnueckne  paborel. HaOmoaeHue

JIMHENYaTOro CreKTpa

7.3

ATOMHOE A1PO

7.3.1

MeTtoasl HaOMIOAEHUS W PErucTpaluu

QJICMCHTAPHBIX YaCTHUIL

7.3.2

OTkpeITHE  PaIUOAKTUBHOCTU.  ONBITHI




Pesepdopna mno onpeseneHuro cocraBa
paavoakTHBHOrO  u3iydeHus. (CBoMCTBa
anbda-, 6era-, ramMmma-u3nydeHus. Biusaue

PaaruOaAKTHBHOCTHU HaA JXUBBIC OPraHrn3Mbl

7.3.3

OTkpelTHE  TIPOTOHA W HEWUTpOHAa.
Hyxnonnast monmens simpa [eiizenOepra —
WBanenko. 3apsn sapa. MaccoBoe 4ucio

snpa. M3otomsl

7.3.4

Anbda-pacnan. DJIEKTPOHHBIN u
MMO3UTPOHHBIN Oera-pacnan. T"amma-
U3IydeHHE. 3aKkoH paJli0aKTUBHOT O

pacmana

7.3.5

OHeprust CBA3M HYKIOHOB B sjpe.

Snepubie cunbl. Jlegext macchl sapa

7.3.6

SAnepHble peakuuu. JleneHue U CHHTE3

saep

7.3.7

S nepublii peaxTop. TepmosiiepHblii
cunre3. IlpoGiemMbl W  MEpCHEKTUBHI
SAIEPHOM  DHEPreTUKH. OKOJIOTMYECKUe

ACIICKTHI AAC€PH Ol DH CPreTUKn

7.3.8

SHCMCHTapHBIe qaCTHUILbI. OTKpI)ITI/Ie
MMO3UTpPOHA. qDYH)IaMeHTaJ'H)H bIC

B3aMMOJIEH CTBUS

7.3.9

TexHuyeckue  YCTpOMCTBAa:  JO3UMETP,
KaMmepa BuibcoHa, SAepHBIM  peakTop,

atomMHas oomOa

7.3.10

[TpakTuueckue pabotel. VccrnegoBanue
TPEKOB YaCTHII (mo TOTOBBIM

doTorpadusim)

OJIEMEHTBI ACTPO®U3UKHN

8.1

Bun 3Bémnoro ueba. Co3Be3mmsi, sipkue

3Bé3IILI, IJIaHCThI, UX BUAUMOC I1BHXKXKCHHUC

8.2

Comgeunass cucrtema. llmaHeTbl 3eMHOU

I'pyHaIibl. IInaHeThI-rUraHTHI n ux




CIIYTHUKH, KAapPJIUKOBLIC IJIAHCTHI. Maisie

Tena COMHEUHOU CUCTEMBI

8.3

Comnue, ¢Qorocdepa u  armocdepa.

ConHeuHass aKTUBHOCTh

8.4

Ucrounuk sueprun ConHua u 3BE311

8.5

3BE3/1bI, HMX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTb, paJnycC, TeMmIepaTypa,
ux B3aUMOCBS3b. Jwnarpamma
«CIEKTpaJbHBI KJIACC — CBETUMOCTBY.
3BE30pI  IVIABHOM  IOCIIENOBATEIBHOCTH.
3aBUCHMOCTb «Macca — CBETUMOCTBY IS

3BE3]] TJIaBHOM MOCIIEI0BATEILHOCTH

8.6

BnayTtpennee CTpPOEHUE 3BE3.
CoBpeMeHHbIE MIpeICTaBIICHUS 0
IIPOUCXOXKACHUN U 3Borouyu CoyHIa U 3BE3N.

ITaIel )KU3HU 3BE3]T

8.7

Muneunsii Ilyte — Hama I'anaktuka.
CnupanbHas cTpyktypa  l'anaktukw,
pacnpeneneHue 3BE3A, Trasa W IIBUIM.
[Tonoxenne wu nBwxkeHue CosHOa B
lanaktuke. Ilmockas u  chepuyeckas

HOJICHCTEMBI | aJlaKTUKU

8.8

Tumner TaJIaKTHK. Panuoranaktuku n

KBasapel. YEpHBIE ABIPBI B Allpax raJaKTUK

8.9

Bcenennasa.  Pacmmpenune  BceneHHOU.
3akon XaO6ma. PasOeranue ralakTuK.
Bospact u paamyc BceneHHo#, Tteopus
bonpmioro B3peiBa. Mopens  «ropsyen

Bcenennon». PenmkroBoe usiryuenue

8.10

Macmtabnass ~ ctpykrypa  BceneHHo.
Mertaranaktuka. HeperméHnubie npoOiaemsl

aCTPOHOMHUU




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

MHTEPHET
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