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INOACHUTEJIBHAS 3AIINCKA

[IporpamMmma 1o ¢u3uke 0a30BOrO YpPOBHSI HAa YPOBHE CpeAHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOXKEHUH M TpeOOBaHUN K pe3yabTaram
OCBOEHHSI OCHOBHOM 00pa3oBaTENbHOM MpoOrpaMmmel, mnpeactaBieHHbiXx B OI'OC
COO, a Ttakxke ¢ yuérom denepanbHOl pabouel MporpaMMbl BOCIHTAHHUS U
KOHUEMNIMU MpenojaBaHus ydyeOHoro mpenmera «®dusmka» B 00pa3oBaTeNbHBIX
Opra’u3anusax Poccurickon denepauuy, peAN3YIOIINX OCHOBHBIE
o0pa3oBareabHbIE TPOTPAMMBI.

Copepxanue mnporpamMmbl 1o (U3MKEe HaAmpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTuHbl Mupa oOyvarommxcs 10-11 xkmaccoB mpu
oOydyeHun ux ¢usnke Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-IESATEIbHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusim OI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM W METalpeIMETHBIM pE3yJIbTaTaM
OOydeHHMs, a TaKkXKe YYHUTHIBAET HEOOXOJUMOCTh peaju3allid MEKIPEAMETHBIX
CBsA3€M (PU3MKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM MpeaMeTramMu. B Hel
OIPENEISIIOTCS OCHOBHBIEC LIENM M3Y4YEHMsI (PU3UKHU HA YPOBHE CPEIHEr0 OOIIEro
o0pa30oBaHus, MIAHUPYEMbIE PE3yJIbTaThl OCBOEHUS Kypca (PU3HMKU: JIMYHOCTHBIE,
MeTanpeIMeTHbIE, TPeIMETHbIE (Ha 0a30BOM YpOBHE).

[Tporpamma no (pusmke BKIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTAaThl OCBOCHHS Kypca (pu3uku Ha 0a30BOM YPOBHE, B

TOM YHCJIE TPEIMETHBIE PEe3YyJIbTAThI 10 TOAaM 00Yy4YEeHHUS,;

e cojepxaHue yuyeoHoro npeamera «duzuka» no ronam ooyyeHus.

du3rka Kak Hayka O HamOojiee OONIMX 3aKOHaX NPUPOAbI, BBICTYyHAas B
KAauecTBE y4eOHOro MpeIMeTa B LIKOJE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUM 00 okpyxaroieM mupe. LLkonbHBIN Kype GU3UKK — CHCTEMOOOPa3yIOITUNA
JUI €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETOB, MOCKOIbKY (DU3MUECKHE 3aKOHBI
JeXaT B OCHOBE IIPOILIECCOB U SIBJICHUM, HM3ydaeMbIX XUMUEH, OHOIOoruei,
dbuzmdeckort reorpadueit U actpoHomueid. Mcrmonp3oBaHWE UM AKTUBHOE
npUMeHEeHHe (U3MYeCKUX 3HAHUM  OmpeneNnseT XapakTep M pa3BUTHE
pa3sHOOOpa3HbIX TEXHOJOIMM B cdepe HHEPreTHKH, TPAHCIOPTa, OCBOCHMS
KOCMOCa, IOJIyYeHHsS] HOBBIX MaTe€pHalIOB C 3aJlaHHBIMU CBOWCTBAMHU WM JPYTHX.
W3yueHue (QU3MKM BHOCUT OCHOBHOW BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-
Hay4YHOW KapTHHBI MHpa OOy4aroluxcs, B (OPMHpPOBAHHE YMEHHM MPUMEHSThH
HAY4YHBII METO]I MO3HAHUS MPU BHITIOJHEHUN UMH YYEOHBIX UCCIIEI0BAHUM.

B ocHOBYy kypca ¢u3uku sl ypOBHS cpeaHero oOmiero oOpa3oBaHUs
NOJIOKEH psAJ UACH, KOTOpble MOXHO paccMaTpuBaThb KakK MPUHIUMIBI €ro
OCTPOEHMUS.



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 cenepanuzayuu. B COOTBETCTBUM C HEW MaTepuan Kypca (PU3UKU
o0beaMHEH BOKpYr (Qusmyeckux Teopuil. Bemymum B Kypce siBisercs
(opMUpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepuH, BEILECTBE U
noJe.

Hoes eymanumapuzayuu. E€ peanuzanuss mnpeanosaraeT HUCIOJIb30BaHUE
I'YMaHUTApHOTO MOTEHIHAIa (PU3NYECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢u3ukn ¢ pa3BuUTHEM OOIIeCTBa, a TakKke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMH U 3KOJOIMUECKUMHU ITPOOJIEMaMHu.

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

Hoes oxonoeusayuu peanusyeTrcss TOCPEIACTBOM BBEIAEHUS DJIEMEHTOB
COJEpXKaHUs, MOCBIIIEHHBIX 3KOJOTMYECKMM Ipo0JieMaM  COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBl C PAa3BUTHUEM TEXHUKU U TEXHOJIOTHH, a TaKXe OOCYXICHMS
po0JieM paloOHAIBHOTO MPUPOIONOJIB30BAHUS U HKOJIOTMYECKON 0€3011aCHOCTH.

Crep>KHEBBIMHM 3JIEMEHTaMH Kypca ()M3MKH Ha YpPOBHE CpPEAHEro OOLIEeTro
oOpa3oBaHus SBIAOTCA (u3nueckue Teopuu ((popmMuUpoBaHHE MPEACTABICHUNA O
CTPYKTYpE MOCTPOEHUS] (PU3NUECKON TEOPHH, POJIU (PYHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX NPEJICTABICHHUSIX O TNpUpOJE, TIpaHUIAX
OPUMEHUMOCTH TEOpHHl, MJii ONUCAaHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U
IIPOIIECCOB).

CHCTEeMHO-IeITEeIbHOCTHBIN MOAX0 B Kypce (PU3MKH peau3yercsl Mpex]ie
BCEro 3a CU€T OpraHM3aIliy AKCIEPUMEHTAIBHON AEATEIHPHOCTH OOYUYarOIIUXCS.
Jisa  Ga3zoBoro ypoBHS Kypca (U3MKM — 3TO HCIOJIB30BAHHUE CHCTEMBbI
(pOHTAJIBHBIX KPAaTKOBPEMEHHBIX JSKCIIEPUMEHTOB U J1a0OpaTOpHBIX padoT,
KOTOpBI€ B Tporpamme mo (u3nke 0ObeqUHEHBI B OOLIMI CIHMCOK yYEHHYECKHX
IPaKTUYECKUX paboT. BblaeneHue B ykazaHHOM IepedHe JIaOOpaTOpHBIX padoT,
MPOBOAUMBIX JJI1 KOHTPOJSI W  OLEHKH, OCYLIECTBISETCS y4aCTHUKaAMH
00pa30BaTENBHOrO IMpolLecca HCXOJs U3 OCOOCHHOCTEW IUIAHUPOBAaHUS U
ocHamieHus kabuHera ¢usuku. Ilpu »>TOM oOecneunBaercs OBJAJACHUE
OOy4YarOMIMMUCS YMEHUSIMU MPOBOAUTh KOCBEHHBIE W3MEPEHHUS, HCCIIECIOBAHUS
3aBUCUMOCTEN (PU3MYECKMX BEJIMYMH M IIOCTAHOBKY OIIBITOB 110 IIPOBEPKE
IPEIJIOKEHHBIX TUIIOTE3.

bonpiioe BHMMaHWE YIENSETCS PEIICHUI0 PACUYETHBIX M KayeCTBEHHBIX
3amad. [Ipu 3TOM M pacU€THBIX 33a4 MPUOPHUTETOM SIBJISIFOTCSA 33aJa4M C SIBHO
3aJJaHHON (PU3MUECKON MOJIETBIO, MO3BOJISIONINE 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 SBJICHUM U MPOLIECCOB B OKPYXKaromlei
KU3HU, Tpelyronue BbIOOpa (U3UUECKOM MOJETM MJIi CUTYyallud MPaKTHUKO-
OPUEHTUPOBAHHOI'O XapaKTepa.

B cootBerctBuum ¢ TtpedoBanuamu DPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOeCleyeHu0 ydeOHoro mpoiecca 0a30BBIM ypOBEHb Kypca
($u3MKK1 Ha YpOBHE CPEHEro O0IIero 0Opa3oBaHus JOHKEH U3y4aThCsl B YCIOBHSIX
IPEeIMETHOr0 KaOuMHeTa (PU3UMKH WM B YCIOBUSIX MHTETPUPOBAHHOrO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAY4YHOTr0 Iukia. B kabuHere (Qu3uku JOMHKHO OBITH
HeoOxoauMoe JnabopaTopHOe OOOpYIOBaHUE JJisi BBIMOJHEHUS] YKa3aHHBIX B
nporpaMMme 1no (pu3uKe y4eHUYECKUX MPAKTUYECKUX PAOOT U JEMOHCTPALMOHHOE
000pymOBaHHE.

JleMoHCTpaninoHHOe 00opyAoBaHUE (HOPMHUPYETCS B COOTBETCTBUU C
MOPUHIIMIIOM MUHUMAJIBHON JOCTaTOYHOCTH H  OO0ECIEYMBAET MOCTAaHOBKY
NEPEYUCICHHBIX B IMporpamMmMe Mo (U3UKE KIIOUYEBBIX JIEMOHCTpAIUil st
UCCIIC/IOBAHNSA  M3y4aeMbIX SIBJIEHUH W  MPOLECCOB, OJMIUPUYECKUX U
(GyHIaMEHTATBHBIX 3aKOHOB, UX TEXHHYECKUX MPUMEHEHHI.

JlaGopaTtopHoe o0O0OpynOBaHUE [UIsI YYEHUYECKHMX MPAKTUYECKUX padoT
dopMmupyeTcsi B BHIE TEMaTHUYECKHX KOMIUIEKTOB M OOECIIEUMBAECTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOywaroumxcs. TeMaThuyeckue KOMIUIEKTHI
1a00paTOpHOr0 00O0pPYAOBAaHUSI JOJDKHBI OBITH IOCTPOCHBI HAa KOMILIEKCHOM
UCTIOJh30BAaHUH AHAIOTOBBIX M IU(GPOBBIX MPUOOPOB, a TaKKe KOMIBIOTEPHBIX
U3MEPUTEIHHBIX CUCTEM B BUE HU(PPOBBIX TabOpaToOpHil.

OCHOBHBIMH LIEJIIMU U3y4YeHUsI (PU3UKU B 00IIEM 00OPa30BaHUU SBISIOTCA:

e (opMupOoBaHHE HUHTEpeca U CTPEeMJCHHUS OOydYarolUXCs K HaydHOMY
U3YYEHUIO MPUPOJbI, Pa3BUTUE HX HWHTEJUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEM;

e pa3BUTHE MPEJCTaBICHUI O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHUE
MCCIIEI0BATEIbCKOIO OTHOILIEHUS K OKPY)KAIOIIUM SIBIICHUSIM;

e (opMUpOBaHHE HAay4YHOTO MHUPOBO33PEHUS KaK pe3yiabTara H3y4eHUs
OCHOB CTPOEHHUSI MaTepuu U (yH/IaMEHTAIbHBIX 3aKOHOB (DPU3UKH;

e (opMupOBaHHE YMEHUH OOBSCHATH SBJICHUSA C HCIOJIB30BAaHUEM
(bu3NYECKUX 3HAHUI U HAYYHBIX I0KA3aTEJIbCTB,;

e (opMuUpOBaHUE MPEJICTaBICHUNA O posid (U3UKU JJIS Pa3BUTUS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKH M TEXHOJIOTHIA.

JlocTmkeHne 3TuX Leied oOecreurBaeTcs pelIeHUuEM CIEAYIOIIUX 3a1ad B

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



e MOpUOOpPETEHUE  CUCTEMBl  3HAaHUU 00 o0mux  (uzmyecKux
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 TPUPOJEC U [JIs TMPUHITHUSA
MPAKTUYECKUX PEIICHUN B MMOBCEAHEBHOM KU3HU,

e OCBOCHHE CIOCOOOB pEIICHUS PAa3IUYHBIX 3aJad C SBHO 3aJaHHOU
bu3nueckoll MOJENbI0, 3a]ad, MOAPAa3yMEBAIOUIMX CaMOCTOSITEIbHOE
co3nanne (PU3NYECKOoi MOMIEIH, aICKBAaTHON YCIIOBUSIM 3a/1a4U;

e TMOHUMaHHE (U3UYECKUX OCHOB U MPHUHIIUIOB JIEUCTBUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, X BIUSHUS HA OKPYIKAIOIIYIO
cpeay;

e OBJAJICHHUE METOJaMU CaMOCTOSITEIBHOTO IUIAHUPOBAHUS M IPOBEICHUS
(GU3HYECKUX DKCIEPUMEHTOB, aHAJM3a W HWHTEPHpETanuu WHGOPMAIUH,
OIpe/IeNIeHHs] TOCTOBEPHOCTH MOJIYYEHHOTO Pe3yibTaTa;

e CO3/IaHME YCJIOBHUH JJISl Pa3BUTHUSI YMEHHI MPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH.

Ha wusyuenue ¢usuku (6a30BbI ypOBEHb) Ha YpPOBHE CpPEIHEr0 OOIIEero
oOpa3oBanus orBoautcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJENIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipepmaraemeiii B mporpamme Mo (uU3UKe TepedueHb J1a0opaTOpPHBIX U
MPAKTUYECKUX paldOT SBIAETCS PEKOMEHIIOBAaHHBIM, YYHUTEIb JelaeT BBIOOD
POBEJICHUST JTA0OPATOPHBIX PabOT W OMNBITOB C YYETOM HWHIWBUIYAITBHBIX
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 (U3MUECKUX SIBIEHUM U mporeccoB. HayuHble rumotessbl.
®uznyeckne 3aKOHbl U TEOPUU. |'paHMIIBI MPUMEHUMOCTH (PU3NUECKUX 3aKOHOB.
IIpuHLIMI COOTBETCTBUS.

Pone u mecto ¢usuku B (HOpMHUPOBAHUU COBPEMEHHOW HAay4YHOW KapTHUHBI
MHUpA, B IPAKTUYECKON AEATEIBHOCTHU JIIOJIEH.

Jlemoncmpayuu

AHanoroBele U 1UGPOBBIE H3MEPHUTENbHbIE MPHOOPHI, KOMIIBIOTEPHBIC
JATYUKHU.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKeHHE. OTHOCUTEIHLHOCTh MEXaHUYECKOrO JIBUKEHHS.
Cucrema otcué€ra. TpaekTopusi.

[lepemenienue, CKOpocThb (CpelHsii CKOPOCTb, MIHOBEHHAas CKOPOCTb) H
YCKOPEHUE MaTepUalIbHOM TOYKH, UX MPOCKIHH HA OCH CHUCTEMBI KOOPAHMHAT.
CroxeHune nepeMenieHuii U CI0KEHUEe CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE NpsSIMOJIMHEHHOEe ABWXKeHue. | 'paduxu
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, MyTH U [EepEeMEIICHUS
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, TMHEHHAS
ckopocTs. [lepron u yacrora oOpamenus. [leHTpocTpeMuTeNbHOE YCKOPEHUE.

TexHnueckne yCTpOHMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIUAOMETP,
JBUKEHUE CHAPSIAOB, IIEMTHBIEC U PEMEHHBIE TIEpEeIayuH.

Jlemoncmpayuu

Mogenb cucTteMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUUECKUX XapaKTEPUCTUK
JBUKCHUSL.

[IpeobpazoBanue ABUKEHUMN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Tes B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTRE.

HabGmonenne nBuxkeHUs Tena, OPOIIEHHOTO TMOA YIJIOM K TOPH30HTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaICHUsI.

HampagiieHre CKOpOCTH NPU IBUKEHUU 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, rabopamophule pabomul

N3yyeHne HEpaBHOMEPHOT'O JBUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHne COOTHOLIEHWS MEXKIY NyTSAMH, INPONUIAECHHBIMU TEJIOM 3a
IIOCJIEIOBATENIbHBIE PAaBHBIE IIPOMEXKYTKHM BPEMEHHM IIPH PaBHOYCKOPEHHOM
JBUKEHUU C HAYAJIbHOW CKOPOCTBHIO, PAaBHOW HYIIIO.

N3ydenue NBUKEHUS LIapUKa B BA3ZKOU XKUIAKOCTH.

W3yueHue ABM>KEHHUS Tena, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuka

I[Tpunuun  otHocutenmbHOCTH  ['aymmnes.  IlepBeii  3akoH  HbroToHa.
NuepunanbHbie CHCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunnun cynepniosunuu cwi. Bropoi 3akoH HeroToHa
JUIS. MAaTEPUAIbHOU TOUKU. Tperuid 3akoH HproTOHA 111 MaTepranbHbBIX TOUYEK.

3akoH BcemupHOro Ttsarorenus. Cuma Tsoxectn. llepBas KocMuYecKas
CKOPOCTb.

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

Tpenue. Bunsl Tpenus (moxos, ckoiapxeHus, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHHs CKOJIbKEHUS U cujia TpeHus: nokos. Koadgduunent tpenus.
Cuia conpoTUBJIEHUS MPY IBHXKEHUU TeJa B KUJKOCTH WM Tase.

[ToctynarenbHOE U BpallaTelbHOE JBUKEHHUE a0COIIOTHO TBEPAOIO TENA.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpaueHus. Ilnedo cuibl. YcnoBus
paBHOBECHS TBEPAOTO TEA.

TexHnueckne ycTpoMCTBA M MPAKTUYECKOE NPUMEHEHHE: MOALIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiIeHME MHEPLIUH.

CpaBHeHUE Macc B3aUMOJIEUCTBYIOIIHX TEIL.

Bropoit 3akon HeroToHa.

N3mepenue cui.

CrnoxeHue cui.

3aBUCHUMOCTh CHJIbI YIIPYTOCTH OT 1e(hOpMAaLIHH.

HesecomocTts. Bec Tena npu yCKOpeHHOM MOABEME U TTaJICHUU.

CpaBHEHUE CUJT TPEHUS MMOKOS, KAYEHHS U CKOJIbKEHUS.

VY cnoBust paBHOBECHUS TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuu saxcnepumenm, rabopamopmvie pabomul

N3yuenune ABM>XeHUs OpycKa IO HAKJIOHHOM MJIOCKOCTH.



HccnenoBanne 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHMKAIOIIUX B NPYXKHUHE U
PE3UHOBOM 00pasIle, OT Uux Jaedopmarum.

HccnenoBanne ycinoBUKM paBHOBECHsS TBEPAOrO TeEJla, HMMEIOLIEr0 OCh
BpAIlICHMUS.

Tema 3. 3aKoHnvl cOXpaneHus 6 MexaHuKe

NMmnynsc maTepuanbHOM TOUYKHM (TeNa), CUCTEMBbl MaTepUaIbHBIX TOYEK.
NMnynec cuiabl U U3MEHEHHE HMMITyJIbCa TeNld. 3aKOH COXPAHEHHUS HWMITYJIbCA.
PeaktuBHOE NBUXEHME.

Pabota cusbl. MOITHOCTE CHJIBI.

Kunernueckass 3Heprusi MarepualibHOW TOuku. Teopema 00 W3MEHEHHH
KMHETUYECKOW DHEPTUU.

[ToTeHunanbHas DHEPrusl. [lorenuumanpHas DHEPTHs yIpyro
nehopMUpPOBAHHOW  TIpyXkuHBI.  [loTeHmmWanpHas  dHEprus Tena  BOJIU3H
MOBEPXHOCTH 3E€MJIH.

[loTeHuuanbHple W HENOTEHIUAIbHBIE  CHJIBL. CBsi3b  paboOTHI
HEMOTEHUHAJIbHBIX CHJI C W3MEHEHHEM MEXaHWYECKOW SHEPrMHU CHUCTEMBI TEIl.
3aKOH COXpaHEHUS MEXaHUYECKON YHEPTUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHnueckrne yCTpoOWCTBAa M IMPAKTUYECKOE MPUMEHEHHE: BOAOMET, KOMED,
NPY>KUHHBIM MUCTOJIET, TBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCa.

PeakTuBHOE JBH)KCHHUE.

[lepexon moTEeHIIMATHLHOM YHEPTUHN B KHHETUUECKYIO U 00paTHO.

Yyenuueckuii osxcnepumenm, rabopamophule pabonvl

N3ydenne abCOMIOTHO HEYNPYroro yjaapa C MOMOIIBIO JABYX OIWHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBs3M pabOThl CUIIbI ¢ UBMEHEHHEM MEXaHWYECKON SHEepruut
TeJla Ha MPUMEPE PACTSIHKEHUS] PESUHOBOIO JKI'yTa.

Paszaea 3. MouiekyasipHasi pU3HKa ¥ TEPMOIMHAMHUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUU U MX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwxkeHue. Juddysus. Xapaktep ABUKEHUS U
B3aMMOJICVCTBHSl 4YacCTHUI] BellecTBa. Mojenn CTpOeHUs Ta30B, XKUIKOCTEH U
TBEPIBIX TEJI U OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojieneil. Macca u
pasmepsl Mosekyil. KonumdectBo BemiectBa. [ToctostHHass ABorajpo.

TennoBoe paBHoBecue. Temmeparypa u e€ usMmepenue. lllkama remneparyp
Llenbcns.



Mopgens  upeambHoro raza. (OCHOBHOE  ypaBHEHUE  MOJICKYJISIPHO-
KMHETUYECKOM TeOopuu HACaTbHOrO Tra3a. AOCOIOTHas TeMmrepaTrypa Kak Mmepa
CpPEIHEl KWHETUYECKON SHEpPruu TEIUIOBOro ABWKEHHMS vactul rasza. [llkama
temneparyp KensBruHa. ['a3oBbie 3akoHbl. YpaBHeHue MennaeneeBa—Knanenpona.
3akoH JlanbToHa. M3ompornecchl B HACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BelecTBa. ['paduueckoe mnpeacTaBieHUE HW3OMPOLIECCOB: H30TEpMa, H30X0pa,
u3ooapa.

TexHnueckue yCTpOHWCTBA M MPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JTUCKPETHOE CTPOEHUE BelecTBa, (ororpaduu
MOJIEKYJI OPTAHUYECKUX COECTUHEHUI.

OmnbITel 10 1UPPy3Un KUAKOCTEH U Ta30B.

Monens 6pOyHOBCKOTO ABUKECHHUSI.

Mogens omnbita ITepHa.

OnbITHI, JTIOKa3bIBAIOIINE CYILIECTBOBaHUE MEKMOJIEKYISIPHOTO
B3aUMOJICICTBUSI.

Mogenb, WUTIOCTpUpYIOIasi IPUPOAY JABJICHUS Ta3a HA CTEHKU COCYy/a.

OnbIThl, WUIIOCTPUPYIOLIME YPABHEHUE COCTOSIHUS MACAIBHOTO Trasa,
U30IPOIIECCHI.

Yyenuueckuii sxcnepumenm, rabopamopHuie pabomuol

OmnpeneneHre Macchl BO3/lyXa B KJIACCHOM KOMHATE€ Ha OCHOBE W3MEpPEHUM
00bEéMa KOMHATHI, JaBJICHUS U TeMIIepaTyphl BO3/lyXa B HEH.

HccnegoBanue 3aBUCUMOCTH MEXIY IMapaMeTPaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnoevl mepmoouHamuxku

TepMmoarHamuyeckass cucteMa. BHYTpEHHsISI DHEPrusi TEPMOAUHAMUYECKOU
CUCTEMBI U criocoObl e€ n3mMeHeHusi. KomuyecTBo Temiorsl u pabora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOTO  HWJEaIbHOrO  raza. Bujasl  Temionepenaydw:
TEIJIONPOBOJHOCTh, KOHBEKIIMS, U3Iy4YEHUE. Y IeTbHAs TEIJIOEMKOCTh BEIIECTBA.
KonuuecTBo TEMIOTHI pyU TEIUIonepeaaye.

[lonsitue 06 ammabatHom mporiecce. I[lepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeneHnue mepBoro 3aKoHa TEPMOAMHAMUKH K u3omporeccaM. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpaTuMOCTh TIPOIIECCOB B MPUPO/IE.

TennoBele  MammHbl.  [IpUHIUNBL ~ OEWCTBUST  TEIUIOBBIX  MAIIWH.
[IpeoOpazoBanust 2HEPruM B TEIJIOBBIX MammHaX. KoadduimeHt moae3Horo
nericTBus TerutoBod MammHbL I{ukn KapHo u ero koadduimeHT moie3Horo
JNEUCTBUSA. DKOJIOrUYECKHe MPOOJIEMBbI TETNIOIHEPTETHKH.



TexHuueckue yCTpOMCTBA U MNPAKTUYECKOE MPUMEHEHUE: JBUTATEIh
BHYTPEHHET'0 CropaHus, ObITOBOM XOJIOUILHUK, KOHIUITUOHED.

Jlemoncmpayuu

N3MmeHeHrne BHYTpEHHEW SHEpruu Tejla MPU COBEPIICHWU PalbOThI: BBUIET
npoOKku u3 OYTBUIKM TOJ| JEHCTBUEM CXXAaTOro BO37AyXa, HarpeBaHwe s¢upa B
JaTYHHOU TpyOKe MyTEéM TpeHus (BUI€OAEMOHCTPALIHS).

N3MmeHnenre BHyTpEeHHEHN SHEPTUM (TeMIepaTyphl) Tejla Mpy Terionepeaaye.

OnpiT 1O anuabaTHOMY pACHIMPEHHUIO BO3yXa (OMBIT C BO3IYIIHBIM
OTHHUBOM).

Monenu napoBoii TypOUHBI, IBUTATENSI BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JBUTATEJIS.

Yyenuueckuii sxcnepumenm, rabopamopHule pabonul

N3mepenune ynenbHON TeIIOEMKOCTH.

Tema 3. Acpecamnuie cocmosanusn eeuwiecmea. Dazoevie nepexoovt

[TapooOpa3oBanue u koHaeHcarus. Vcnmapenune u kumeHune. AOCOMIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO31yxa. HachleHHBIM map. YaenpHas TeIjioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEpaTyphbl KUTICHUS OT JaBJICHUS.

Teépnoe teno. Kpucramnnueckue u amoppHbie Tena. AHU30TPOIHUS CBOMCTB
kpuctauioB. JXunkue kpucrtamibl. CoBpeMeHHble MaTepuaibl. llnaBieHue wu
KpUcTaJUIM3anus. Y ieapHas TerioTa miasieHus. Cyoaumariusi.

YpaBHEHHE TEIJIOBOro OaaHca.

TexHuueckrue yCTpOWCTBA M TMPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUM TOJYYCHUSI COBPEMEHHBIX MaTepHajoB, B
TOM YHUCJIE HAHOMATEPUAIOB, 1 HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MapOB.

Kunenue npy noOHMKEHHOM J1aBJICHUH.

CrniocoObl U3MepeHus BIaXKHOCTH.

Hab6mtoienre HarpeBaHus U MJIABJICHUS] KPUCTAUIMYECKOTO BEIIECTRA.

JleMoOHCTpanus KpuCTalIoB.

Yuenuueckuii osxcnepumenm, rabopamopnvle padomol

N3MmepeHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Pa3znen 4. diaekrpoauHaMuKa
Tema 1. Inekmpocmamuxa
OneKkTpu3anus Tel. OJIEKTPUYECKH 3apsan. /[[Ba BHIa dIEKTpUYECKHX
3apsnoB. IIpOBOAHMKH, OUANIEKTPUKH U TOJYNPOBOJHHMKH. 3aKOH COXPaHEHHUS
AIEKTPUUECKOIO 3aps/ia.
B3anmoperictBue 3apsinoB. 3akoH KynoHa. TodeuHblld AIEKTPUUYECKUAN 3apsl.
Onextpudeckoe mnone. Hanpspk€HHOCTh  3yekTpuyeckoro mnons.  IIpuHnmn



CYNEpPNO3ULUN AJIEKTPUYECKUX MNojeil. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOIO
TTOJIAL.

Pabora cun  snektpocratmueckoro  mons.  [lorenuwman.  PasHocThb
MOTEHIUAIOB. [IpOBOJHUMKM M [UAJIEKTPUKUA B 3JIEKTPOCTATUYECKOM IIOJIE.
JlusnexkTpruyeckasi MPOHUIIAEMOCTb.

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

TexHuyeckne yCTpOHCTBAa M NPAKTUYECKOE IPUMEHEHHE: 3JIEKTPOCKOIL,
ANEKTPOMETP, BJIEKTPOCTATUYECKasl 3alluTa, 3a3eMJIEHHE 3JIEKTpOnpHOOpOB,
KOHJICHCATOP, KOIMUPOBAJIbHBIN anliapar, CTPYHHbBIA OPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO ¥ MPUHLIUIT IEHCTBUS JIEKTPOMETPA.

B3aumoneiicTBre HA3JEKTPU30BAHHBIX TEJL.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEJL

[IpOBOJHUKH B 3JIEKTPOCTATHUECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3allUTa.

JAMAIEKTPUKHU B SIIEKTPOCTATUYECKOM 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 CONPOTUBJIECHUE. Y ACIBHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBarenbHOE, NapAILIETLHOE, CMEIIAHHOE COEUHEHHUE POBOAHUKOB.

Pabora oanektpuueckoro Toka. 3akoH JDxkoyms—JleHma. MomHOCTb
AJIEKTPUYECKOTO TOKA.

DNEeKTPOABUKYILAs CUJIa M BHYTPEHHEE CONMPOTHBJIEHUE HCTOYHHMKA TOKA.
3axon Oma 114 MOTHOM (3aMKHYTOM) aneKTprudeckoi renu. KopoTkoe 3aMbIkaHue.

OJEKTpOHHAss  NPOBOJUMOCTb  TBEPABIX  METALUIOB.  3aBUCUMOCTH
COIPOTHUBJICHHS METAIIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DJIIEKTpUUECKU TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBOAHUKH. CoOcTBeHHas 51 IIPUMECHAsT  MPOBOAUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexoza. [lonynpoBoaHHKOBbIE TPUOOPHI.

ONEeKTpUYECKUA TOK B  pacTBOpaXx H  paciulaBax  3JIEKTPOJIUTOB.
DJIEKTPOIUTHYECKAS] AUCCOLMALUA. DIEKTPOJIN3S.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITEIbHBIH M HECaMOCTOSITEIIbHBIH
pazpsa. Monunus. [na3zma.

TexHuyeckne ycTpoWcTBAa M NPAKTUYECKOE IPUMEHEHUE: aMIIEpMETP,
BOJITMETP, pEOCTaT, HWCTOYHHMKM TOKa, JJEKTPOHArpeBaTelibHble MpUOOpHI,
AJIEKTPOOCBETUTENIbHBIE TPUOOPBI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN U0/,
TEPMUCTOPBI U (DOTOPE3UCTOPHI, MOTYITPOBOIHUKOBBINA U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3MmepeHue cuibl TOKa U HAIIPSIAKEHUS.

3aBUCUMOCTh COIMPOTUBICHUS UUIUHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI,
IUIOLIA/IA TTONIEPEYHOI0 CEYEHUSI U MaTepHraa.

CmMemaHHOe COeTMHEHUE TPOBOITHUKOB.

[IpsmMoe wu3MepeHne SIEKTPOABWKYIIEH cuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHMYECKOr0 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHHUSI.

3aBUCHUMOCTb COIPOTUBIICHHS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOIHUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3AYyXa.

OaHOCTOPOHHSS MPOBOJAUMOCTD AUOJA.

Yuenuueckuui sxcnepumenm, rabopamopHvie pabomuol

N3ydeHne CMEMIaHHOTO COEAMHEHUS PE3UCTOPOB.

W3MepeHre 31eKTPOABHXKYIIEH CUJIbI MCTOYHUKA TOKA M €r0 BHYTPEHHErO
COIIPOTHUBIICHHUSI.

Ha6mtoienue anexkTposusa.

MexknpeaMeTHbie CBA3H

N3yuenue xypca ¢usuku 0a3oBoro ypoBHs B 10 Kiacce OCyIIECTBISIETCS C
Y4ETOM CONEpXKATEIbHBIX MEXKIPEIMETHBIX CBSI3€ C KypcaMu MAaTeMaTHKH,
OHONI0run, XMMHH, reorpaduu U TEXHOJIOTHH.

Meoicnpeomemnvle nousamus, CBA3aHHBIE C M3yYEHHEM METOAOB HAaYy4HOIO
MO3HAHUS: SIBIICHUE, HAy4yHbId (akT, runores3a, (u3nyUeckas BEIMYMHA, 3aKOH,
TEOpusl, HAOIIOAEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHUEe CUCTEMbl YpaBHEHUM, JUHEWHas QyHKIMS,
napabona, runepoona, ux rpaduku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUH:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUI'OHOMETPUIECKOE TOXKAECTBO,
BEKTOPBI U UX MPOEKIIUH HA OCH KOOPAWHAT, CJI0KEHNE BEKTOPOB.

buonocus: mexanuyeckoe ABWKEHHE B KUBOW mpupoze, nuddysus, ocMoc,
TEIIO0OMEH KUBBIX OPraHU3MOB (BBl TEIUIONEPEIauH, TEIJIOBOE PaBHOBECHE),
ANEKTPUUECKUE SIBJICHMS B )KMBOW MPUPO/IE.

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



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

l'eoepagpus: BNaxxHOCTb BO3/1yXa, BETPBI, 0ApOMETP, TEPMOMETP.

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 XOJOJIWUJIBHUK, KOHJIUIMOHED, TEXHOJIOTUU
MOJIy4YEHUS COBPEMEHHBIX MAaTEpUajoB, B TOM YHUCIE HAHOMATEepUAIOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKasi 3alluTa, 3a3€MJICHHE 3JIEKTPONpHOOpPOB,
KCEpOKC, CTPYUHBIN MIPUHTED, AJIIEKTPOHArpeBaTEIbHbIE puOopHI,
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 MoJjied. JInHMM MarHuTHOW WHAYyKUMU. KapThHa JTWHUNA MarHUTHOMN
VHYKIUHU MO0JI MOCTOSIHHBIX MAarHUTOB.

MarnutHoe T0Jie MNPOBOJHMKA C TOKOM. KapTuHa JIMHUM WHIYKIUHA
MAarHUTHOTO TOJISI JJMHHOTO MPSAMOTO MPOBOJHWUKA U 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHUKA, KaTYIIKU ¢ TOKOM. OnbIT DpcTrena. BzauMoaeicTBue NpoBOIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJyJb U HalIpaBJICHHUE.

Cuuna JlopeHniia, e€ MOlyJib U HanpaBlieHHe. J[BUKEHHE 3apsSKEHHOW YaCTUIbI
B OJIHOPOJTHOM MarHuTHOM rone. Pabora cuiel Jlopenna.

SIBneHne 3JIEKTpOMAarHUTHOM MHAYKOMHM. [lIOTOK BEKkTOpa MarHUTHOM
WHIYKIUU. OJIEKTPOJABIKYIAsS CHJIAa HWHIYKIUU. 3aKOH 3JIEKTPOMAarHUTHOM
uHaykiuu dapanest.

BuxpeBoe »3nekTpuyeckoe mojie. DIEKTPOABMKYIIAS CHJIa HHIYKIHUH B
IIPOBOJIHUKE, JIBUKYIIEMCS ITOCTYIATEIbHO B OJTHOPOJIHOM MAarHUTHOM IIOJIE.

[IpaBuio Jlenna.

NHaykTUBHOCTh.  SIBJIE€HHME CaMOMHIYKUMH. OJEKTPOJABHXKYIIAsg CHJIa
CaMOMHIYKIIHH.

DHEeprusi MarHUTHOTO TIOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTpOWCTBA M TMPAKTUUECKOE TMPUMEHEHHUE: TMOCTOSHHBIE
MArHUThl, JJEKTPOMArHUTHI, SJIEKTPOABUTATENIb, YCKOPUTEIN SJIEMEHTAPHBIX
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 ANEKTPOMArHUTHOW UHIYKIIUU.

ITpaBuno Jlenua.

3aBUCHUMOCTh JJICKTPOJABHKYIIEH CHIIBI MHIYKIHUH OT CKOPOCTHU U3MEHEHUS
MAarHUTHOTO IMOTOKA.

SIBneHue caMOMHIYKITUU.

Yuenuueckuui axcnepumenm, iabopamopmuvie pabomul

N3y4yeHne MaraHuTHOTO TOJISI KaTYIIKHA C TOKOM.

HccnenoBanne IEUCTBUS MOCTOSHHOIO MAarHUTa HA PaMKY C TOKOM.

HccnenoBaHue sBIEHUA 3JIEKTPOMAarHUTHOW UHAYKIUU.

Paszgeua S. KosteOGanust M BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUMHbIE KOJ1€0AHUA

KonebarenpHass  cucrema. CBOOOIHBIE  MEXaHHUYECKHUE  KOJIEOaHUSI.
INapmonnueckue kosnebanus. Ilepuon, wacrora, amrumTyaa u (aza KoieOaHUU.
[Ipy:xvHHBIN MasTHUK. MareMaTU4eCKUN MAsTHUK. Y PABHEHHE TAPMOHHUYECKUX
kosnebanuid. [IpeBpailienre sHeprun Npy rapMOHUYECKUX KOJIeOaHUSIX.

KonebGarensubiii koHTYp. CBOOOAHBIC JJIGKTPOMArHUTHBIC KOJIEOAHUS B
UJCaIbHOM KOJeOAaTeTbHOM KOHTYpe. AHAJIOTUS MEXIY MEXaHHMYEeCKUMHU U
ANEKTPOMArHUTHBIMU KoneObanusiMu. @Popmyna TomcoHa. 3akoH COXpaHEHHS
SHEPruu B UJI€aJIbHOM KOJIOATEIbHOM KOHTYpE.

[IpencraBnenue o 3aTyxarommx KoneOaHUsX. BoIHYKICHHbIE MEXaHUYECKUE
konebanus. Pezonanc. BeiHYX/I€HHbBIE 3JIEKTPOMarHuTHbIE KOJIeOaHusl.

[lepemennblii  TOK. CHHYCOMJANbHBIA TMEPEMEHHBI TOK. MOIIHOCTh
MEPEMEHHOI0 TOKa. AMIUIMTYAHOE M JIEMCTBYIOIIEE 3HAYEHUE CHIIBI TOKAa M
HaIPSAKEHUS.

Tpancdopmarop. IIponsBoncTBo, mepenaya U MOTPEOJICHUE DIICKTPUUECKON
SHEPruu. DKOJIOTMYECKHE PUCKHU MPU MPOU3BOJACTBE 3eKTpodHepruu. KymnbTypa
MCIIOJIb30BAHMS JJIEKTPOIHEPT MU B TOBCEAHEBHOM KU3HHU.

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

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoyieOaTenbHOW CHCTEMbl (NMPYKUHHBIA WK
MaTeMaTU4ECKUI MasTHHUK).



Hab6mroienue 3aTyxaronux KoaeoaHuu.

HccnenoBanre CBOMCTB BBIHYKICHHBIX KOJICOAHUM.

HaOmonenue pezonanca.

CBOOOIHBIE 3JIEKTPOMArHUTHbIE KOJIEOAHMUS.

OcuuiorpaMMsbl (3aBUCHMOCTH CHJTBI TOKA M HAINIPSKEHUSI OT BPEMEHH) IS
AJEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3oHanc mpu 1OCIIENOBAaTENbHOM COEAUHEHUM PE3UCTOPA, KaTYIIKU
MHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnens TMHUY 3JIEKTponepeadH.

Yuenuueckuui saxcnepumenm, 1abopamophvie pabomul

HccnenoBanue 3aBUCUMOCTH MEpUOa MajblX KOJIeOAHUM Ipy3a Ha HUTU OT
JUTMHBI HUTU U MACChI TPpy3a.

HccnenoBaHne NEPEMEHHOr0 TOKA B LENM M3  IOCIEI0BATENIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMaZHUNIHbLE B0JIHbL

MexaHudeckue BOJHBI, yclioBUs pacnpoctpanenus. Ilepuon. CkopocTb
pacnupocTpaHeHusi W JUIMHA BOJIHBL. [lomepeuHble W IPOJOJIBHBIE BOJIHBI
WNuTepdpepenius u auppakuns MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicora Tona. TeMOp 3ByKa.

DONEeKTPOMATrHUTHBIE BOJHBI. Y CIIOBUSL M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anekTpomarautHoi BosnHe. CBOCTBa
ANEKTPOMArHUTHBIX BOJIH: OTPaKEHHUE, MPEJIOMIICHHUE, MOJApu3anus, AMPpaKius,
unTepdeperrs. CKOpoCTh 3JIEKTPOMArHUTHBIX BOJIH.

[[Ikana 37€KTPOMarHUTHBIX BOJH. [IpuMeHeHHEe 3JIEeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHOMIBI paguoCBA3U U TeneBuaeHus. Paqnonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbl.

Texnuueckue ycTpoiicTBa W MPaKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBas [MAarHOCTHKAa B TEXHHKE W MEIHIIMHE, pajaap,
paaroNpUEMHUK, TEIEBU30P, aHTeHHa, TeaedoH, CBYU-neus.

Jlemoncmpayuu

OOpa3oBaHue U pacpOCTPaHEHHE MTONEPEUHBIX U MPOAOIbHBIX BOJIH.

Koneomomeecs Ten0 Kak HCTOYHUK 3BYKA.

HaGmronenre oTpakeHUs U MPETOMIIEHUSI MEXaHUYECKUX BOJIH.

Habmonenne narepdepeniinu u qudpakini MEXaHUIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaOmronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOH U
4aCTOTOM KOJIeOaHUH.



HccnenoBaHne  CBOWCTB  DJIEKTPOMArHUTHBIX — BOJIH: OTpaXEHHUE,
MpeIOMIIEHUE, NOIsIpU3alus, AuppaKiuus, UHTepHEepeHIIHS.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. [IpsAMoIMHENHOE pacopoOCTpaHEHUE CBETA B
ogHOpoaHOM cpene. JIyd cBera. TouedHbIi HICTOYHUK CBETA.

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

[Tpenomnenue cBera. 3aKOHbI MPEJIOMIICHUS CBeTa. AOGCOIIOTHBIN MMOKa3aTeb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. IIpenenpHblii yros IOJHOIO
BHYTPEHHET'O OTPAKECHMUS.

Hucnepcust ceeta. ClokHBIN cocTaB 6enoro cBera. LIBer.

CobOuparomiue u pacceuBarome JHH3bL. ToHkas JsuH3a. DOKycHOE
paccTOsIHME W ONTUYECKas CHJIa TOHKOM JuH3bl. [locTpoeHue wn300pakeHuid B
coOuparonmx M pacceuBarouux jJuH3ax. GopMmysna TOHKOW JIMH3BL Y BEJIWYEHUE,
JTaBAEMOE JINH30M.

[Ipenensl MPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBas onrtuka. Wurtepdepenius cera. KorepeHTHbIE HCTOYHUKH.
VYcaoBus HaOMOAEHUST MAKCUMYMOB M MHUHHUMYMOB B HHTEp(EpEeHLHOHHOU
KapTUHE OT JBYX CUH(a3HbIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakuvonHas pemérka. YcaoBUe HaOIIOAEHUS
IJIABHBIX ~MAaKCUMYMOB MNP NAJACHUM MOHOXPOMAaTHYECKOIO CBETa Ha
TU(PPaKIMOHHYIO PEHIETKY.

[Tonmsapuzanus ceera.

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

Jlemoncmpayuu

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

[TonHOe BHYTpeHHEE OTpakeHue. Mozellb CBETOBOA.

HccnenoBanue cBOMCTB M300payKeHUH B JIMH3AX.

Mopnenu MUKpOCKONa, TEJIECKOIIA.

Hab6monenne uaTepdepeHIium cBeTa.

Hab6monenue nudpakuuu cBeta.

Hab6mronienne nucnepcuu cBera.

[Tonydenue crekTpa ¢ MOMOIIbIO TPU3MBI.

[Tonydyenue criekTpa ¢ MOMOIIBIO TUPPAKITMOHHON PEIIETKH.

Habroienne mossipusaiiuy cBeTa.

Yyenuueckuii sxcnepumenm, rabopamopHvie pabomol



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

Pa3znesn 6. OcHOBBI crienMATIBLHOI TEOPUM OTHOCUTEIBHOCTH

['panunbl  NPUMEHMMOCTHM  KJIaccuyecko — mexanmku.  [loctynarsl
CIIELMAJIBHOM TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIIUI OTHOCUTEIHOCTH DWHILITENHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIECHHE BPEMEHHU M COKPAILLCHHE
JUTHBI.

DHeprus U UMNYJIbC PEASTUBUCTCKONW YaCTHIIBL.

CBs13p Macchl € SHEPruel U UMIYJIbCOM PEJIITUBUCTCKON YaCTHUIIbl. DHEPIHUsl
ITOKOSI.

Pasznen 7. KBanroBas pusuka

Tema 1. Dnemenmul K6AHMOBOU ONMUKU

®otonbl. Dopmyna [lnanka cBsi3u sHEepruu PoToOHA C €r0 YaCTOTOU. DHEPrus
U UMITYJIbC (DOTOHA.

OtkpeiTue u uccinenoBanue Goroaddexra. Onwitel A. I'. CroneroBa. 3aKoHbI
dotorpdekra. YpaBuenue DuHiuTerina st hororddexra. «KpacHas rpanuiia»
dotorpdekra.

Jasnenne ceera. OnwiTel I1. H. JIeOenena.

XUMHUYECKOE JIEVCTBUE CBETA.

Texnuyeckue ycTpoWCTBA M TPAKTUYECKOE MPUMEHEHHE: (OTOIIEMEHT,
dboTomaTUMK, CojTHeUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®dotor(pdekT Ha ycTaHOBKE ¢ IMHKOBOH IJIACTHHOM.

HccnenoBanue 3aKk0HOB BHENIHETO GoTodddexTa.

Ceeroguo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHIO o -HacTHIL.
[Inanerapnas momens aroma. lloctynmatel bopa. M3nydenume w mormomieHue
(GOTOHOB TpH TEpexoJie aroMa C OJHOTO YPOBHSI PHEPruud Ha Apyrou. Bumsi
cnekTpoB. CIEKTp YpOBHEN SHEPrUU aToMa BOAOPOAA.

BonHoBwie cBOMcTBa yactuil. Bonubl ae bpoia. KopnyckynsspHo-BOITHOBOM
yaJli3M.

CHOHTaHHOE U BBIHYXKJICHHOE U3JTyYEHUE.

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



Jlemoncmpayuu

Mopens onbiTa Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HaGmronenne muHeRYaThIX 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 wu3nydeHus. CpoiicTBa anbda-, Oera-, ramma-u3Iy4deHUs.
Binsinue paanoakTHBHOCTH Ha )KUBBIE OPTaHU3MBI.

OTkpbiTHE TpoTOHA W HeWTpoHa. Hyknonnas monens snapa ['eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio siapa. M3oTonsl.

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

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

Snepnsbie peakiuu. JleneHue u CUHTE3 SaEP.

Snepnsiii peaktop. TepMmosimepHbiii cuHTe3. [IpoOieMbl M TEPCIEKTUBBI
SAIEPHOM DHEPTETUKH. DKOJOTUYECKUE ACTIEKTHI IAEPHON SJHEPTETHUKHU.

DneMeHTapHble YacTullbl. OTKPBITHE MO3UTPOHA.

MeTtonbl HAaOJIIOIEHUS U PETHCTPALlMU 3JIEMEHTAPHBIX YaCTHII.

dyHaMeHTalbHbIE B3auMOAeHCTBUsI. ENMHCTBO (hU3MYecKor KapTUHBI MUpa.

TexHnueckue ycTpoHCTBa W MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, Kamepa
Buiibcona, siaepHblil peakTop, atToMHas Oomoa.

Jlemoncmpayuu

CUY€TUHK MOHU3UPYIOLINUX YACTULL.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

HccnenoBanue TpeKoB 4acTHIL (ITO TOTOBBIM (poTOrpadusim).

Pa3znen 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3UKH

DTanbl pa3BUTHUS aCTpOHOMUU. [IpuKIIalHOE U MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMHM.

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

ComnHeuHas cucrtema.

Comnuue. CosHeuHas akTUBHOCTh. McrtouHuwk sHeprud CosiHIIA W 3BE3L.
3BE3MbI, UX OCHOBHBIE XAPAKTEPUCTUKH. J(MarpamMma «CHEKTpalbHBIM KJIAcc —
CBETUMOCTbH». 3BE3ABI TJIABHOM MOCJICAOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTb» ISl 3BE3]l TJIaBHOW MOCIEN0BATEIbHOCTH. BHYTpEHHEE CTpOeHHE



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. Pacmiupenue Beenennoit. 3akon Xa0606sa. Pazderanue rajakTuk.
Teopust bonbuioro B3peiBa. PennkroBoe nnydyeHue.

Macmrabnas crpykrypa Beenennoii. Meraranakruka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nadnooenus

HaGmonenusi HeBOOPYKEHHBIM TJ1a30M C MCHOJIb30BAHUEM KOMITbIOTEPHBIX
NPWIOKEHUM I ONpeIeTIeHHs MOJIOKEHHUSI HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO
J1aTy: OCHOBHBIE c03Be3usi CEBEPHOIO MOMyIapHs U IPKUE 3BE3 L.

Hab6monenus B Teneckon JlyHsl, mianer, Mieunoro [TyTu.

O0o0marIee MOBTOPEHUE

Ponb ¢u3uku M acTpOHOMHM B SKOHOMHYECKOW, TEXHOJIOTHMYECKOMH,
COLMAIBHOM U 3THYECKOH cepax NesTeIbHOCTH YEI0BEKa, pOJib U MECTO (PU3UKU
Y aCTPOHOMHUHM B COBPEMEHHOW HAyYHOU KapTUHE MHUPA, POJIb PU3HUECKONU TEOPUH
B (OpPMHUpPOBAaHUM TMPEACTaBICHUH O (U3NYECKOW KapTHMHE MHUPA, MECTO
(u3nuecKkoll KapTUHBI MUpa B OOILIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUM O TIPUPOJIE.

MexnpeaMeTHbie CBS3H

N3ydenue kypca ¢usuku 6a3oBoro ypoBHsa B 11 kiacce ocyiecTBisieTcs ¢
Y4ETOM COIEPIKATEIBHBIX MEXKIIPEIMETHBIX CBS3€M C KypcaMH MaTEMAaTHKH,
OMOJOruu, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvle nousmus, CBA3aHHBIE C MU3yYEHHEM METOAOB HAaY4HOIO
NO3HAHUS: SIBICHUE, HAy4yHbId (akT, runores3a, (Qu3nmyeckas BeIMUYMHA, 3aKOH,
Teopusl, HAOIIOICHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pEUIEHWE CUCTEMbl YPaBHEHHM, TPUTOHOMETPUUYECKHUE
(GYHKIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXKJIECTBO, BEKTOPBI M MX IPOECKIMM HA OCH KOOPAMHAT, CIOXKEHHUE BEKTOPOB,
IPOU3BO/HBIE JJIEMEHTApPHbIX (QYHKUMHA, NPU3HAKM TOJ00US TPEYroJbHUKOB,
OIpeieIeHHE MIOUIaIN IIIOCKUX PUryp u o0bEMa Ted.

buonoeus: snekTpuueckue SBICHHS B JKUBOW MNpUPOAE, KoJeOaTelbHbIE
JBUKEHHUS B )KUBOW IPUPOJIEC, ONITUYECKUE SIBJICHUS B KUBOM MPUPOAE, NCUCTBUE
paguanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsA CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl O0pa30BaHUs KPUCTAIMUYECKONM pPEIIETKU, CIEKTPalIbHbBIN
aHaIM3.



l'eocpahus: MarHuTHBIE TIONIOCA 3€MJIM, 3QJI€KW MArHUTHBIX Py,
(doTochEMKaA 3eMHOM MOBEPXHOCTH, NTPE/ICKa3aHUE 3EMIIETPSCEHU .

Texnonocus: JIAHUM BJEKTpOIlepeAad, TEHEpaTop IIEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, WHAYKIIMOHHAS I€4Yb, pajap, paauoNpuEMHHUK, TEIEBU30D,
anTteHHa, TtenedoH, CBY-meub, MpOEKIIMOHHBIN ammapar, BOJOKOHHAS OITHKA,
coJHe4Has Oarapest.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA IIPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®duszuka» Ha ypOBHE CpEIHEro OOIIETro
oOpazoBaHusi (6a30BbI YPOBEHB) JOHKHO OOECHEUUTh JTOCTUKEHUE CIICTYIOIINUX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIILTATOB.

JIMUYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3YNIbTAaThl OCBOEHUS yueOHOTO npeameTa «Du3nKa» JOIKHBI
OTpakaTb TOTOBHOCTh M CIHOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCSA
chOpMHUPOBAHHON BHYTPEHHEH TMO3UIMEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAlM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOLIUX
TPAUIIMOHHBIM IEHHOCTSIM POCCHUUCKOr0 OOIIECTBA, PACIIUPEHHUE >KU3HEHHOTO
ONbITAa U OMbITA JESITEILHOCTH B IMPOLIECCE Peaau3allid OCHOBHBIX HAIPaBICHUM
BOCIIUTATEIIbHOW JIEATEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YJAIOIIETOCs KaK akTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUICKOro 00IIeCTBa;

NPUHATHE  TPAJUIMOHHBIX  OOIIEYETIOBEUECKUX T'YMAHUCTUYECKUX U
JNEMOKPATUYECKUX LIEHHOCTEN;

FOTOBHOCTh BECTHM COBMECTHYIO JIESITEILHOCTh B MHTEPECAX TPaXKTAHCKOTO
0O0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABICHUH B 00Pa30BaTEIbHON OpraHU3allnu;

YMEHHE B3aUMOJICCTBOBATH C COLMAIBHBIMUA HHCTUTYTaMHU B COOTBETCTBUU C
X QYHKIUSIMUA U HA3HAYECHUEM;

TOTOBHOCTb K TYMAaHUTapPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NATPUOTHYECKOT 0 BOCTIUTAHMSA:

chOpMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIECHTUYHOCTH,
NaTPUOTU3MA;

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

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIE DPEIICHUS,
OpUEHTHPYSCh Ha MOPAJbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHCIIE B
JESTEIIbHOCTUA YUYEHOTO;

OCO3HaHKE JJUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOWYMBOTO OYIYIIETO;

4) 3cTeTHYECKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKJIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
npucymiero Gu3ndecKoi HayKe;



S) TPyA0BOr0 BOCIIUTAHMS:

WHTEpPEC K pa3IMuHbIM cdepaM MpoPecCHOHAIBHON ACATEILHOCTH, B TOM
YUCJIE CBSI3aHHBIM C (PU3UKOW U TEXHUKOM, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynyieit mpodeccuu u peaan3oBbIBaTh COOCTBEHHbBIC KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHHIO U CaMOOOPa30BaHUIO B 00JIaCTH
(GU3HKY HA TPOTSHKEHUN BCEH KU3HH,

6) ’K0JIOrH4eCcKOro BOCIUTAHHS

chOpPMUPOBAHHOCTh DKOJIOTUYECKONW KYJIBbTYPhl, OCO3HAHHE TJIOOATHLHOTO
XapakTepa dKOJIOTHICCKUX TPoOIIeM;

IJTAHUPOBAHUE U OCYILIECTBIICHUE JECUCTBUN B OKPYIKAIOIIEH CpeJle HA OCHOBE
3HaHUS 1IeJIel YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

paclIupeHre OmbITa JEATETbHOCTH HKOJIOTHMYECKOW HamlpaBlIeHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 110 (PU3HUKE;

7) IEeHHOCTH HAYYHOI' 0 TIO3HAHMSI:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS GUZNIECKON HAYKH;

OCO3HAHME IIEHHOCTH HAy4YHOH [eATEIbHOCTH, TOTOBHOCTH B IpOIIECCe
M3ydeHus:  (U3UKA ~ OCYIIECTBIATH  MPOSKTHYIO W HCCICIOBATEIbCKYIO
NeSITEeNbHOCTh UHJIMBUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiCTBUSA
ba3oBble joruueckue AeMcTBUA:
CaMOCTOSITEIbHO  (OPMYJIMPOBATh M aKTYaJIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEAeNATh LETU JAESITeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
TOCTHIKEHUS;
BBISIBJISITh  3aKOHOMEPHOCTM M MPOTHBOPEYUST B  pacCMaTpUBAEMBIX
(bu3MUECKUX SBICHUAX;
pa3pabaTbiBaTh IJIAH PEIICHUS MPOOJIEMBI C YU4ETOM aHaIM3a MM CHOIINXCS
MaTepUAIIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHBBI B ICATCILHOCTD, OIEHUBATH COOTBETCTBUE PE3YJIHTATOB
IEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JI€ITETbHOCTH;
KOOPJMHUPOBATh W  BBINOJHATH pabOTy B  YCIOBUSX  peajlbHOrO,
BUPTYaJIbHOTO M KOMOMHUPOBAHHOTO B3aUMOICHCTBHUS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUU KU3HEHHBIX TIPOOIIEM.
ba3oBble ucciiegoBareIbCKue 1eCTBUS:
BJIQJICTh HAYYHOH TEPMUHOJIOTHEH, KIIOUEBHIMH TOHATHUSMU M METOIAMH
(du3nyecKoil HayKu;



BJIaJIETh HaBBIKAMH Y4€OHO-MCCIIEIOBATENIbCKON U MPOEKTHOMN N1eITeIhbHOCTH
B 00J1aCTH (DU3HUKHU, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEILHOMY TIOUCKY
METOJIOB pEIlIECHUs 3aJau (PU3NYECKOrO COACpPKAHUS, MPUMEHEHHIO DPa3IUYHbIX
METO/IOB TTO3HAHUS;

BJAJIeTh BHJIAMU JIEATEIbHOCTH 110 TOJYYEHUIO HOBOIO 3HAHUS, €ro
MHTEPIPETAlliy, MPEoOpa3OBaHUI0 M TPUMEHEHHIO B Pa3IUYHBIX y4eOHBIX
CUTYyalHUsIX, B TOM YHCJIE IPU CO3JJaHUU Y4E€OHBIX TPOEKTOB B 00JACTH (PU3UKHU;

BBISIBJIATH PUUYUHHO-CIICACTBEHHBIE CBSI3U M aKTyaJM3UpoOBaTh 3ajadvy,
BBIJIBUTaTh THUIOTE3y €€ peIIeHUs, HaXOAWUTh apryMEHTBl IJIs JIOKa3aTelIbCTBA
CBOUX YTBEp)KJICHUH, 331aBaTh MapaMeTpbl U KPUTEPUH PEIICHMUS;

aHAJIM3MPOBATh IIOJIYYEHHbIE B XOJA€ pElIeHMs] 3a7auyd pe3yJbTarhl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATH U3MEHEHHE B HOBBIX
YCIOBHSIX;

CTaBUTh U (POpPMYIUpPOBATH COOCTBEHHBIE 33Jaul B 00pa30BaTEIIbHOM
JeSITeIbHOCTH, B TOM YHUCJIE TIPU U3YUYECHUU (DU3HKHY;

J1aBaTh OLEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh TMEPEHOCUTh 3HAaHUS MO (uU3MKEe B MPAKTHUUECKYIO O0JacTh
KU3HEACSITETLHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJAMETHBIX 00JIacTel;

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

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

Pabora ¢ undopmanmeii:

BJIaJIETh HABBIKAMH TONydeHUs HHPOpMAUK (HU3HMUECKOTO COACPNKAHUS U3
MUCTOYHUKOB PA3HbIX THUIIOB, CaMOCTOSITEIbHO OCYUIECTBIISATh IOUCK, aHAIIU3,
CHCTEMAaTH3allI0 M WHTEPIPETalio MHPOPMAIUU PAa3IUYHBIX BHIOB U (hopm
MIPECTABIICHNUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OpMaLINK;

UCIOJb30BaTh  CPEICTBA  MH(POPMALMOHHBIX M KOMMYHMKAI[MOHHBIX
TEXHOJIOTUN B PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U OpPraHU3AI[MOHHBIX
3aJa4 € COOJIIOJICHUEM TpeOOBAHUN HPrOHOMHMKH, TEXHUKU O€30IacHOCTH,
THUTHUEHBI, pecypcocOepeXeHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
UH(OPMAIIMOHHON 6€30MaCHOCTH;

CO3[1aBaTh TEKCThl (PU3MUECKOTO COAEpKAHMUSI B pa3IM4YHbIX (opmaTax ¢
y4€TOM Ha3zHA4YCeHUS UHPOPMAIMH U LIEJICBOM ayAUTOPUH, BEIOHPAs ONTUMAIIbHYIO
(dopmy npecTaBICHUS U BU3yaIU3aliu.

KoMMmyHHKATHBHBIE YHUBEPCAIbHbIE YYeOHbIe 1eiiCTBUS:
OCYIIECTBIJIATH OOIICHHE Ha YpOKaxX (DU3UKHU U BO BHCYPOUHOU JIEITEILHOCTH;
pacro3HaBaTh MPEANOCHIIKA  KOHQIMKTHBIX CHTyallMd W  CMsT4aTh
KOH(DITUKTHI;



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
MHTEPECOB U BO3MOXKHOCTEMN KaXXAOr0 YJICHA KOJJICKTHBA;

MPUHUMATh €M  COBMECTHOW  JIESTEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JCUCTBHUS MO €€ JOCTHXKECHHUIO: COCTaBJISTh IUIAH JICMCTBUU,
pacnpeieNisiTh POJu C Y4ETOM MHEHHUM YYaCTHUKOB, OOCYXJaTh Pe3yJbTaThl
COBMECTHOU PadOTHI;

OLICHUBATh KA4ye€CTBO CBOETO BKJIaJa M KaXKJAOrNO Y4YaCTHHKA KOMAaHIbl B
001U pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE TPOEKTHI, OLEHUBAaTh WJAEU C IIO3MIUUA HOBU3HBI,
OPUTMHAIBLHOCTH, TPAKTUYECKOW 3HAUMMOCTH;

OCYILIECTBIISATh TO3UTHUBHOE CTPATETHYECKOE TMOBEACHHUE B PA3JIUYHBIX
CUTYAITUAX, IPOSIBIIATH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHBIEe YHUBeEpcaibHbIe y4eOHbIE el cCTBUSA
Camoopranuzanmsi:

CaMOCTOSAITETIFHO OCYIIECTBIIATh MO3HABATEIbHYIO NEATEIHHOCTh B OOJIACTH
GU3MKH W aCTPOHOMHH, BBISBISATH MTPOOJIEMBbI, CTaBUTh U (OPMYIHPOBATH
COOCTBCHHBIC 3a]a4H;

CaMOCTOSAITETTHO COCTABJATH TUIAH PEIICHUS PacuETHBIX W KaueCTBEHHBIX
3aj]a4, MJIaH BBIMOJIHEHUS MPAKTUYECKON paboThl ¢ yUETOM HUMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTCHHI;

JaBaTh OLEHKY HOBBIM CUTYAlHsIM;

pacCIIMPATh paMKH y4eOHOTr0 IIpeMETa Ha OCHOBE JINUHBIX IPEATIOYTEHUH;

JieNnaTh OCO3HAHHBIM BbIOOp, aprymMeHTHpoOBaTh e€ro, OpaTb Ha cels
OTBETCTBEHHOCTH 32 PEILICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIBIT;

COCcOOCTBOBaTh (DOPMUPOBAHUIO U TMPOSBICHUIO SPYIUIMH B 00JIACTH
(U3MKH, TOCTOSTHHO MOBBILIATH CBOI 00Pa30BaTEIbHBIA U KYJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHATbHBIN HHTE/IEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsSIM, BHOCHUTh KOPPEKTUBBHI B JCSTEIHHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJaJleTh  HABBIKAMHU  TO3HABATENLHOM  pedIeKCHu  KaKk  OCO3HAHUS
COBEpIIAEMbIX JEMCTBUM M MBICIUTEIbHBIX TPOLECCOB, HUX PE3YyJIbTATOB MU
OCHOBaHU;

UCTIONIH30BaTh MPUEMBI pepIIeKCHU ISl OLIEHKH CHUTYallid, BHIOOpAa BEPHOTO
peleHus;



YMETh OIICHHBAaTh PUCKH W CBOEBPEMEHHO MPHHUMATh PEIICHUS IO HX
CHUXCHUIO;

NpUHUMATh MOTHBBI W apryMEHTHl JPYTUX TpPU aHAJIU3€ pPe3yJIbTaTOB
JeSITeNbHOCTH;

MPUHUMATH ce0sl, TOHUMAsi CBOM HEJIOCTATKH M JIOCTOMHCTBA,

MPUHUMATh MOTHBBI W apTryMEHTHl JPYTHX TPU aHAJU3e pPe3yJIbTaTOB
JeSITebHOCTH;

MpU3HABATh CBOE MPABO U MPABO IPYTUX HA ONTUOKHU.

B mporecce mocTH)EHUS JTUYHOCTHBIX PE3yJIbTATOB OCBOCHHS IPOTPAMMBI
no (Qu3MKe IS YPOBHS CPEAHEro OO0Iero o0pa3oBaHUA Y OO0ydaromuXxcs
COBEPIIICHCTBYETCS HYMOIIMOHATBHBIH WHTEIUICKT, Ipenoararnui
c(hOpPMUPOBAHHOCTD:

CaMOCO3HAHMS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHHE, BUJICTh HAMPABJICHUS Pa3BUTHS COOCTBCHHON SMOITMOHAILHOU CQepHl,
OBITh YBEPEHHBIM B ce0e;

CaMOpPETyJIMPOBaHHUs, BKIIOYAIOIIETO CaMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIIOBEJIEHUE, CIOCOOHOCTh aJanTUPOBaThCAd K
AMOITMOHAIILHBIM U3MEHEHHSAM U TIPOSIBIISITE THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOUYAOIIEH CTPEMIICHUE K JIOCTHKCHHIO LETH U
yCIexy, ONTHUMHU3M, WHHUIIMATUBHOCTh, YMEHHE JCHCTBOBATH HCXOJS W3 CBOMX
BO3MOKHOCTEH;

AIMIATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHMMATh AYMOIIMOHAIIEHOE COCTOSTHUE
JIPYTHX, YYUTBIBATh €ro TPH OCYIISCTBJICHUU OOIICHHS, CIOCOOHOCTHh K
COUYYBCTBHUIO M COTIEPEIKUBAHUIO;

COIMAJTLHBIX HAaBBIKOB, BKJIIOYAIONINX CIIOCOOHOCTH BHICTPAMBATh OTHOIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3perniaTh KOHMOIUKTHI.

INPEAMETHBIE PE3YJIbTATBI

K konmy ob0yuyenuss B 10 kjacce mnpeameTHbie pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh CHOPMHUPOBAHHOCTH y OO YUAIOLUXCA YMEHHIA:

JEMOHCTPUPOBATh Ha MPUMEPAx pojb U MECTO (U3UKU B (POPMHUPOBAHHUU
COBPEMEHHOM HAy4YHOW KAPTHHBI MHpa, B Pa3BUTHUM COBPEMEHHOM TEXHUKH M
TEXHOJIOT'UH, B IPAKTUYECKON AEATEIBbHOCTH JIIOJIEH;

YYUTBHIBaTh TPAHUIBl TNPUMEHEHHUS M3YyYEHHBIX (U3NYECKUX MOJeNeH:
MaTepHalibHasg TOYKa, MHEPLHAIbHASI CUCTEMA OTCUYETA, a0COJIIOTHO TBEPIIOE TENO,
WJICAJIbHBIN T'a3, MOJEIIA CTPOEHUS Ta30B, KUIAKOCTEU U TBEPIABIX TEJ, TOUCYHBIN
ANEKTPUUECKUH 3apsijl PU pPelieHu: PU3NYECKUX 3a/1a4;

pacrno3HaBaTh (pU3MYECKUEe SBJICHUS (MPOIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISPHO-KMHETUYECKOW TEOPUU CTPOEHMs BEIEeCTBA U



JJEKTPOJAVHAMUKHU:  PAaBHOMEPHOE W PABHOYCKOPEHHOE  MPSMOJIUHEUHOE
JBUKEHUE, CBOOOJHOE TMAJEHUE TeJ, ABMKEHUE 110 OKPYXHOCTH, WHEPIUS,
B3auMOJIeHiCTBUE TN, AUPPy3Usi, OPOYHOBCKOE IBUKEHUE, CTPOCHHUE >KHUJIKOCTEH
1 TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl MPU HArPEBAHHUHM (OXJIAXKEHUH), TEIIOBOE
paBHOBECUE, UCHAPEHHE, KOHJEHCAlWs, IUIABJICHUE, KPUCTAJUIM3ALMS, KUIIECHUE,
BJIQ&)KHOCTh BO3/yXa, MOBBIIICHHUE JABJICHUS T'a3a IPU €r0 HArpEBAHUM B 3aKPBITOM
CoCyle, CBS3b MEXAYy IMapaMeTpaMH COCTOSHHMS Tra3a B  HM3OIpPOIECCaX,
ANEKTPU3ALMS TEN, B3aUMOIEUCTBUE 3aPAI0B;

ONKCHIBATh MEXAHWYECKOE ABUKEHUE, UCHOJIb3Ys (U3MUECKUE BETUYMHBI:
KOOpJMHATA, IyTh, INEPEMEIIEHUE, CKOPOCTb, YCKOPEHHME, Macca Teja, CHIIA,
UMITYJIbC T€Jla, KHHETUYECKash DHEprusl, NMOTCHUHAIbHAsA JHEPIUs, MEXaHUYECKas
paboTa, MeXaHWYecKass MOLIHOCTb; IPHU ONHMCAHUU NPAaBUIBHO TPAKTOBATh
(U3NYECKUN CMBICT HCIOJb3YEMBIX BEJIWYMH, WX OOO3HAYCHHUS W EIUHMIIBI,
HaXoAUTh (OPMYJIbl, CBSA3BIBAIOLIUE NAHHYIO (DU3MUECKYIO BEIUUYHUHY C JAPYTUMHU
BEJIMYHHAMU;

OIMCHIBATh H3Y4YEHHBIC TEIUIOBBIE CBOWCTBA TEJ W TEIUIOBBIE SIBJICHUS,
UCMOIb3ys (U3NYECKUE BEJIMYMHBL: JaBIICHUE Ta3a, TEMIIepaTtypa, CpeaHss
KMHETUYECKasi DHEPIHUsl XaOTUYECKOr0 JIBHMKEHUS MOJEKYJ, CPEIHEKBAaApPATUUIHAS
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHsSI 3HEprus, padora rasa,
KO3 (ULIMEHT TMOJIE3HOTO0 JEHCTBUS TEMJIOBOIO JBUTATENS; MpPU OMNHCAHUU
OpaBUIBHO TPAaKTOBaTh (PU3UYECKUI CMBICT MCIOJIb3YyEMbIX BEJIWYUH, UX
0003HAaYEHUsT W E€OUHULBL, HAXOAUTh (OPMYNbI, CBA3BIBAIOLIME JAHHYIO
(GU3MYECKYIO BEIMYMHY C IPYTUMHU BEJIMYMHAM;

OIMCBIBATh U3YYECHHBIE JIEKTPUUYECKUE CBOMCTBA BELIECTBA U DIIEKTPUUYECKUE
ABJICHUS (ITPOLIECCHI), UCTONB3Ys (PU3NUYECKHE BEIMUMHBL: AJIEKTPUUECKHUM 3aps/l,
AJIEKTPUYECKOE T10JIE, HANPSKEHHOCTD OJIsA, TOTEHIMA, PA3HOCTh MOTEHIUANIOB;
OpY ONHCAHUM IMPaBWIBHO TPAKTOBAaTh (PU3MUYECKUM CMBICI HCIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAU€HUs W EAMHHUIIBI; YKa3blBaTh (POPMYJIbI, CBSI3bIBAIOIINE
JaHHYIO (PM3UYECKYIO BEIMUUHY C JPYTUMHU BETMUYUHAMU;

aHAJIM3UPOBATh (DU3MUECKHUE MPOLECCHl U SBJICHUS, HUCIOJB3YsS (PU3NUECKUE
3aKOHBI U MPUHIUIIBL: 3aKOH BcemupHOro tarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXPaHEHUS MEXAaHWYECKOM DJHEPrHM, 3aKOH COXPAHEHUS HMIIYJbCa,
OPUHIMI CYNEPHNO3ULUN CHJI, IPUHIMI PABHOIPABUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYJSIPHO-KUHETHYECKYIO TEOPUIO CTPOCHHMS BEIIECTBA, TIa30BBIC
3aKOHBI, CBA3b CPEAHEN KUHETUYECKOW DHEPIUU TEIUIOBOIO JIBH)KEHUS MOJIEKYI C
a0COJIIOTHOM TEeMIIEpaTypoi, MEepBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS
JJIEKTPUYECKOro 3apsana, 3akoH KymoHa, mpu 3TOM pasinuyaTh CIIOBECHYIO
(OopMyITUPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAXEHHE U YCJIOBUS (TpaHUIIbL,
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 KCIMOJb30BAaHUEM MPSMBIX M KOCBEHHBIX H3MEpPEHUH, NMpU 3TOM
dbopMmynupoBaTh MOpoOJEMYy/3alauy W THUIOTE3y Yy4eOHOro HSKCIEPUMEHTAa,
coOMpaTh YCTaHOBKY W3 MPEAJIOKEHHOTO O0OPYIOBaHHS, MPOBOIUTH OIBIT U
(GopMyIupOBaTH BHIBOJIBI,

OCYILIECTBIISITh MPSMbIE U KOCBEHHBIC M3MEPEHUsT GU3NYECKUX BEIUYHUH, MIPH
TOM BBIOHMpaTh ONTHUMAJBHBIM CIOCOO WM3MEpPEHUsT M MCIOJIb30BATh W3BECTHHIC
METO/Ibl OLICHKH MOTIPEIIHOCTEN U3MEPEHNI;

UCCIIEZIOBATh  3aBUCHUMOCTH  MEXIy  (U3MUECKMMM  BEIMYMHAMH  C
WCIIOJIb30BAaHUEM TMPSMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHPOBATH YCTaHOBKY,
(uKCcUpOBaTh pPE3yJIbTaThl INOJYYEHHOW 3aBUCUMOCTH (U3NYECKUX BEJIUYUH B
BUJIe TaOnuIl U TpaduKOB, Ie7aTh BEIBOJIBI 110 pe3yJIbTaTaM HCCIEIOBAHMS;

co0Jr0/1aTh MpaBuiia OE30IIaCHOrO TPyAa IpU MPOBEIECHUU HCCIEIOBAaHUN B
paMKax y4eOHOro »SKCIIEpUMEHTa, YYEOHO-HUCCIEN0BATEIbCKOW W IPOEKTHOU
JESITETHOCTA C HCIOIB30BAaHUEM H3MEPHUTEIBHBIX YCTPOHMCTB U J1aOOpaTOPHOTO
000pyI0BaHHUS;

pelmarb pacy€THbIE 3aJadyd C SBHO 33JaHHOW (PU3UYECKOW MOJEINbIO,
UCHOIb3Ysl PU3NYECKUE 3aKOHBI M IPUHLIMIIBI, HA OCHOBE aHaJIM3a YCIIOBUS 33JauM
BbIOMpATh (PU3MUECKYIO MOJENb, BBIAENATh (PU3NUYECKHE BEIMYUHBI U (HOPMYIIHI,
HeoOXoauMble IS €€ pelieHHs, MPOBOANTHh PAacYEThl W OLIEHWBATh PEAbHOCTD
HOJYYEHHOT0 3HaYEHUs (PU3UYECKOMN BETUUHHBDI;

pelaTh KayeCTBEHHBIC 33/]a4H: BRICTPABATh JIOTHUECKA HETPOTUBOPECUUBYIO
LEMNOYKY paCCYKJIECHUW C OMOpPOM HAa HM3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(u3nyecKue sIBICHUs;

UCIOJb30BaTh  IMpPU  pPEIIEHUMM  y4yeOHbIX  337ad  COBPEMEHHbIE
MH(OPMAIIMOHHBIE TEXHOJIOTUU JIJIsl TIOMCKA, CTPYKTYPUPOBAHMS, HHTEPIIPETALIUN
U TPEICTABICHUS y4E€OHON M HAYYHO-NOMYJISAPHOM MHPOPMALUM, TOIYYEHHOU U3
Pa3NIUYHBIX KICTOYHUKOB, KPUTHUECKH aHATU3UPOBATH MOTydyaeMyr0 HHPOPMAITHUIO;

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

UCIOJIb30BaTh TEOPETHUUECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM KU3HU
Ul obecneueHus: 0€30MacHOCTU MpU OOpalIeHUuH ¢ TpUOOpaMHu U TEXHUYECKUMU
yCTPOWCTBAaMU, JUIsl COXPAHEHUs 3[0POBbSI U COOJIIOJEHUSI HOPM 3KOJOIMUECKOTo
IIOBEJICHUS B OKPYXKAIOIIEN CPELE;



paboTarh B TpYIINE C BBIIOJIHCHUEM PA3IMYHBIX COLMAIBHBIX POJICH,
IJIAHUPOBaTh paboTy TPYMHIbI, palMOHATIBHO pacCHpeaessiTh OO0sS3aHHOCTH U
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 JIOKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00 yUAIOITUXCS YMEHU:

JIEMOHCTPUPOBATh Ha MPUMEpPAx pojib U MECTO (Pu3UKU B (HOpMUPOBaAHUU
COBPEMEHHOM HAy4YHOM KApTHHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B TMPAKTUYECKOU ACATEIIBHOCTU JIKOJIEH, LEJIOCTHOCTh U E€IUHCTBO
¢dbusnuecKkol KapTUHBI MUPA;

VUUTBIBATh TPAHUIBI MPUMEHEHUS H3YyYEHHBIX (U3MUECKUX MOJIeNei:
TOYEUHBIA AIEKTPUUYECKUN 3apsijl, JTy4 CBETA, TOUEUHBIM UCTOYHUK CBETA, A/I€pHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJIENIb aTOMHOTO SiApa TP PEIICHUH (PU3NIECKUX
3a/1ay;

pacmno3HaBaTh (pU3UYECKUE SBJICHUS (IMPOIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHU U KBAaHTOBOM (PU3MKU: SJEKTPUUECKAs TPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MAarHUTHOE JEHUCTBHUS TOKA, B3aUMOJCHCTBHE
MAarHuTOB, JJICKTPOMAarHWUTHAasE WHAYKIMSA, JACHCTBUE MArHUTHOIO TOJs Ha
IPOBOJHUK C TOKOM W JIBIDKYIIMMCS 3apsijl, SJCKTPOMarHUTHBIE KojieOaHUs U
BOJIHBI, MPSMOJIMHEMHOE paclpOCTpaHEHHUE CBETA, OTPAKECHHUE, MPEIOMIICHHUE,
uHTepepeHus, AUGpakiys W TMOJsIpuU3alus CBeTa, JUCIEPCUS  CBETAa,
dotornexkrpuueckuii 3pdekt (pororddekT), cBeTOBOE JaBlieHUE, BOZHUKHOBEHUE
JMHEWYaTOro CIEeKTpa aroMa BOJAOpPO/AAa, €CTeCTBEHHAs M HCKYCCTBEHHas
PaaNO0aKTUBHOCTE;

ONMUCHIBATh W3y4YEHHBIE CBOMCTBA BeIIECTBA (JIEKTPUUYECKUE, MArHUTHBIC,
ONTUYECKHE,  AJICKTPUUYECKYID  MPOBOAMMOCTh  Pa3lIUYHBIX  Cpel) U
ANEKTPOMArHUTHBIE SIBJICHUSI (MPOIECCHI), HMCHOIb3Yys (PU3NYECKUE BEIUUYMHBIL:
AJIEKTPUYECKUN 3apsijl, CHJIa TOKA, DJIEKTPUUECKOE HAMPSIKEHUE, DIEKTPUUECKOE
COMPOTHUBIICHUE, Pa3HOCTh MOTEHIMAJIOB, SJEKTPOJABIKYIAs CHia, padoTa TOKa,
WHIYKIWAST MAarHUTHOrO Toysl, cuia Ammepa, cwia JlopeHua, WHIYKTUBHOCTH
KaTyIlKU, SHEPrus HJICKTPUUYECKOr0 M MArHUTHOTO IMOJEH, MEepUojJ; U YacToTa
KoseOaHui B KoOJIeOATEJIbHOM KOHTYpe, 3apsA]l M cujla TOKa B IpoIlecce
FapMOHUYECKUX DJIEKTPOMAarHUTHBIX KojeOaHuil, (QOKYCHOE pacCTOSHHE W
ONTUYECKAs] CHWJIa JIMH3bI, MPU ONHCAHUW NPABUIBHO TPAKTOBaTh (PU3MUECKU
CMBICIT HCIIOJIb3YeMbIX BEITUYMH, MX OOO3HAUCHUS W EIUHHIIBI, YKa3bIBaTh
dbopMyJibl, CBS3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIWYHMHY C JAPYTUMH
BEJIMYMHAMMU;

ONMUCHIBATh HW3YyYCHHbIC KBAHTOBBIC SIBJICHUS W MPOLECCHI, HCIOJIb3Ys
bu3MYecKre BEIUMYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJH, JIJIMHA BOJHBI M



9acToTa CBETa, SHEPTUs U UMIYIbC (DOTOHA, TIEPHOJ] IMOTypachana, YHEPTUS CBS3H
aTOMHBIX S7Ep, TPH ONMHCAHWUU TMPABUIBHO TPAKTOBATh (U3UUYCCKUNA CMBICIT
UCIOJIb3YEeMbIX BEJIMYUH, MX OOO3HAYEHUS W €IUHHUIIbI, YKa3blBaThb (POPMYIIBI,
CBS3BIBAIONINE JAHHYI0 (U3NUYECKYI0 BEIWYWHY C JPYTMMH BEITUYMHAMH,
BBIUUCIISATH 3HAUCHUE (PU3NYECKOM BEIIMUNHBI;

aHAIM3UPOBaTh (PU3UYECKUE MPOIECCHl U SBJICHUS, UCIOIB3Ys (PU3NUecKue
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEIOBATEILHOIO U MapajlieIbHOrO
COCAMHEHUSI NPOBOJHUKOB, 3akOoH Jlxoyis—JleHla, 3aKOH 3IEKTPOMArHUTHOM
WHYKIIUM, 3aKOH TPSIMOJIMHEHHOI0 paclpOCTpaHEHUsI CBETA, 3aKOHBI OTPAXKEHUSI
CBETa, 3aKOHBI TPEJIOMJICHUS CBETa, ypaBHEeHHE ODWHINTEHHA i Gorodddekra,
3aKOH COXPAaHEHHUsI DHEPruH, 3aKOH COXPAHEHHUS HMITYJbCa, 3aKOH COXPaHEHUS
AIEKTPUUECKOrO 3apsia, 3aKOH COXPAaHEHMsSI MAcCOBOIO YHCIa, MocTynarsl bopa,
3aKOH PaIMOaKTUBHOTO paciajia, Mpy 3TOM Pa3InyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BBIpAKEHUE U YCIIOBUA (TpaHUIlbl, O0JIACTH)
MIPUMEHUMOCTH;

OIpE/eIIATh HApaBJICHHE BEKTOPa UHAYKIIMM MAarHUTHOTO IOJIS TPOBOJAHUKA
C TOKOM, CcuJibl AMrepa u cuibl JlopeHna;

CTPOUTb M OIKCHIBaTh H300paKEHUE, CO3/1aBAEMOE IIJIOCKUM 3€pKaJIoM,
TOHKOMW JIMH30M;

BBITIOJTHATH JKCIIEPUMEHTHI 110 HCCIICOBAHUI0 (DU3UYECKUX SIBJICHUH W
IIPOIECCOB C HCIOJIb30BAHUEM TPAMBIX M KOCBEHHBIX H3MEPEHHM: TPU ITOM
dbopMmynupoBaTh MOpoOJEMy/3alady U TUNOTE3y YU4eOHOro IKCIEPUMEHTA,
coOuparh YCTAaHOBKY M3 MPEIJIOKEHHOTO OOOpYJOBaHUs, MPOBOJUTH OMNBIT U
(dbopMynHpOBaTH BHIBOBL;

OCYIIECTBIIATH MPSMBIC M KOCBEHHBIC M3MEPEHUS (PH3NUCCKUX BEIWYWH, TIPH
ATOM BBIOMpATh ONTUMAIBHBIN CIOCOO M3MEPEHHS M WCIOJIh30BaTh W3BECTHBIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN N3MEpPEHU;

UCCIIEIOBAaTh 3aBUCUMOCTH  (DU3MYECKHX BEIUYMH C HCHOJIb30BAaHUEM
MPSAMBIX HM3MEPEHHM: MPH OSTOM KOHCTPYHMPOBATh YCTaHOBKY, (DUKCHUPOBATH
pe3yNbTaThl MOTYYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEJIMYUH B BUJIE TAOIHI] U
rpauKoB, 1eTIaTh BEIBOMBI MO pPe3yJIbTaTaM HUCCIICIOBAHMUS;

co0irofaTh mpaBuiia 0€30MaCHOTO TPy/Aa MPH MPOBEICHUM WCCIICIOBAaHUN B
pamMKax y4yeOHOro HSKCIEePUMEHTa, Y4eOHO-MCCIIEOBATEIbCKON W MPOEKTHOU
NEATEILHOCTU C HUCIOJIb30BAHUEM H3MEPHUTEIBHBIX YCTPONCTB U JTAOOPATOPHOTO
000opyI0BaHHUS;

pelarb pacy€THblE 3aJaud C SABHO 3aJaHHOW (PU3MYECKOW MOJENbIO,
UCTIOJNB3Ysl (PM3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 3a7a4u
BbIOMpATh (HU3MYECKYIO MOJIENb, BBIICIATh (PU3UYECKHE BETUYUHBI U (POPMYIIBI,



HEOOXOauMBbIE JJid €€ pEIlCeHHS, MPOBOJUTH Pacu€Thl U OLICHUBATH PEATbHOCTH
MOJTY4E€HHOI 0 3HaueHUs (PU3NIECKON BEJIMUUHBIL;

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

UCIONB30BaTh ~ TPU  PEIICHUH  y4eOHBIX  3a7ad  COBPEMEHHBIC
MH(pOpMaLIMOHHBIE TEXHOJOTUM JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIlUU
U TIpe/ICTaBlieHUs] YIeOHON M HAay4HO-TIOMYJISIPHOW WH(OPMAIIUU, TTOTYICHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUUECKU aHATU3UPOBATH MOJydaeMyo HHGOPMAIIUIO;

OOBSICHATH TPHUHIUIIBI JEHCTBUS MAIUH, MPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inyaTh YCIOBUS WX 0€30MaCHOTO MCHOJb30BaHUS B MOBCEIHEBHOM
KU3HU;

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

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM KU3HU
JUTsl obecriedeHus: 0€30MacHOCTH MPU OOpaIIeHUH ¢ TPUOOpaMHu U TEXHUYECKUMU
YCTPOUCTBAMHU, JJII COXPAHEHUS 3I0POBbS U COOIIOJICHUS] HOPM SKOJIOTHYECKOTO
IIOBEJICHUS B OKPYXKAIOILIEN Cpele;

paboTath B TpPYIIE C BBINOJHEHUEM Pa3JIMUHBIX COLUMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIbI, PAIMOHATBLHO paCTIpeAessTh OOS3aHHOCTH H
IJIAHUPOBATh JACSATEIBHOCTh B HECTAHIAPTHBIX CUTYaLMSX, aJICKBATHO OLICHUBATH
BKJIJT KQXKJOT0 U3 YYaCTHUKOB I'PYIIILI B PEIICHUE pacCMaTpruBaeMOi PoOIeMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KounuecrBo yacos JIEKTPOHHBIE
HaumeHoBaHue pa3iesioB H TeM uudgposbie
Ne i/m P Kourposbubie | IlpakTuyeckue (upp )
NPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Pazgen 1. PUZUKA U METObI HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [JOK
1.1 ®u3nka ¥ METOAbI HAYYHOIO IIO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunematnka 5 bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72
29 JlunammKa 7 bubmoteka IJOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
23 3aKOHbI COXpaHEHMSI B MEXaHUKE 6 1 1 hitps://m.cdsoo.r/7f41bf72
Htoro no pasaeny 18
Pa3znen 3. MOJIEKYJIAAPHASA ®U3UKA U TEPMOANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHUHE€TUY €CKOM 9 | bubmuorexa [IOK
’ TEOpUH https:/m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJIMHAMUKHU 10 1 Eubmiorexa IOK
https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHUS BEIIECTBA. 5 bubmuorexa LIOK
' da30BbIE MTEPEXOJIBI https://m.edsoo.ru/7f41bf72




Uroro no pazneny 24
Paznen 4. JIEKTPOANHAMUKA
bu6moreka [JOK
4.1 1
eKTpocTaTIIKa 0 https://m.edsoo.ru/7f41bf72
49 [TocrosiHHbIN 2neKTpUYeCKuil TOK. Toku B 12 bubmotexa [JOK
’ pas3IMYHEIX cpefax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3zepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




11 KVIACC

KoanuectBo 4acos DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Kourpoasbnsie | IlpakTuyeckue
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOANHAMUKA
11 MarnuTHoe€ 1osie. DJIeKTpOMarHuTHas 1 | 3 bubmmorexa [IOK
’ WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
)1 MexaHu4Y€ecKue U 3JEKTPOMarHUTHbIE 9 | bubmmorexa [{OK
’ KoJIeOaHus https:/m.edsoo.ru/7f41c97¢
5 MexaHnueckue 1 3J1IeKTpOMarHuTHbIE 5 | bu6morexa [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
K
2.3 OnTuka 10 3 bromorexa [O
https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 24

Pazjen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBbHOCTH

31 OCHOBBI ClielIMaIbHON TEOPUH 4 | bubmmoreka [IOK
’ OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 4
Paznea 4. KBAHTOBAS ®U3UKA
but6mmoreka [JOK
4.1 i
DJIeMEHThI KBAHTOBOM ONTHKH 6 hitps://m.edsoo.ru/741c97c
4.2 Crpoenue atoma 4 bubmmorexa [JOK




https://m.edsoo.ru/7f41c97¢

4.3

ATOMHOE 411p0

Bbu6morexa IIOK
https://m.edsoo.ru/7f41c97¢c

Nroro no pazneny

15

Pa3znen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

but6moreka [JOK
5.1 DNeMeHTbl aCTPOHOMUU U aCTPODU3UKHI 7
https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 7
Pa3znea 6. OBOBLHIAIOIIEE IOBTOPEHHUE
6.1 O06o0mmaromee MOBTOPEHHE 4 bubmmorexa HOK
https://m.edsoo.ru/7f41c97¢
Uroro no pazneny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBo 4acoB DJIeKTPOHHbBIE
o T /| BbI
J:;H Tema ypoxa Beero Konrtpoasbnbie | IlpakTudeckue i[:y'?ennﬂ :)lﬁg)a[;zna:enbnble
padoThI padoThI pecypent
®u3nka — HayKa O MPUPOJIE.
1 Hayunbie MCT(}),,HBI nofHapHI/Iﬂ 1 bubmioreia LIOK
https://m.edsoo.ru/ff0c32e2

OKpY’KaroIlero Mupa

Pouib u MecTo Qpu3uku B

) (dbopMUPOBAHUU COBPEMEHHOM | bubmotexa [JOK
Hay4YHOH KapTUHBI MHUPA, B https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKOMN eI TEIIBHOCTH IO EH
MexaHnuecKoe IBUKEHHUE.

3 OTHOCUTEJIBHOCTh MEXaHUUECKOTO | bubmoteka IJOK
nBwkenus. [lepemenienue, CKOpocThb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpSIMOIMHENHOE | bubmmorexa [IOK
IOBWXKEHHUEC https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NIPSMOIMHEUHOE | bubmmorexa LIOK
JBUXKECHUE https://m.edsoo.ru/ff0c372e

6 CBoOomHOE nazicHue. Y CKOpeHHue | bubmoteka [JOK
CBOOOHOTO TAJCHHS https://m.edsoo.ru/ff0c39¢cc
KpuBonunHeiiHoe 1BHKEHHE.

7 JIBH>KEeHUE MaTeprUaIbHOM TOYKH 110 1 bubmioreia LTOK

https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [TpuHiun otHocuTenbHOCTH [ ammies. 1 bubmmorexa [IOK




NuepuuaibHbie CUCTEMBI OTCYETA.
[TepBeiit 3akoH HeroTOHA

https://m.edsoo.ru/ff0c3be8

Macca Tena. Cuina. [TpuHiun

9 cynepno3uuuu cui. Bropou 3akoH bromiorexa LIOK
y https://m.edsoo.ru/ffOc3be8
Hprorona ay1st MaTepruaibHOW TOYKH

10 Tperun 3akoH HeroToHA U151 bubmmoteka LIOK
MaTepHaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BCeMUpHOro TaroreHus. Cuina

11 TsKkecTd. [lepBast kocMuueckas bubmorexa [OK

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

2 Cuuta ynpyroctu. 3akoH ['yka. Bec bubmuotexa [JOK
Tela https://m.edsoo.ru/ff0c3el8
Cuna tpeuns. Kospdunuenr tpenus.

13 Cuna CinOTHBHeI;pH(I; npu ,[[BI/I)I;eHI/II/I bubmorexa [OK

https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTU UJU Tra3e
[TocTtynarenbHO€ 1 BpamaTeabHOE

14 JIBIDKEHUE a0 COJIIOTHO TBEPOTO TeEla. bu6mmoreka [JOK
MowmenT cuibl. [1ne4o cuiel. Y crnoBust https://m.edsoo.ru/ff0c41a6
paBHOBECUS TBEPAOro Tena
Nmnynsc MaTepuanbHON TOYKH,

15 CHUCTEMbI MaTEpUATbHBIX TOYEK. bubmuotexa [JOK
Nmnynbsc cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMIlysbca. PeakTuBHOE ABUXKEHUE
Pa6oTta 1 MOIIHOCTb CUJIBI.

16 Kunernueckas 3Heprus MaTepuaibHON bubmuoreka LIOK
Touku. Teopema 06 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUY €CKOW dHEPTUU

17 [TorennuanbHast 3HEPrUs. bubmioreka [IOK




[ToTennmanbpHas JHEPTUs yIpyro
nepOpMUPOBAHHOH MPYKUHBI.
[TorentmanbHas SHEPrUs Tena BOIU3H
MOBEPXHOCTH 3eMJIU

https://m.edsoo.ru/ffOc461a

18

[ToreHnmanbHbIE U HENOTEHIIUATbHBIE
cuiibl. CBs3b paboThI
HEMOTEHIIMAJIbHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOW SHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHUs] MEXaHUYECKOU
SHEPrun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478¢c

19

JlabopaTopnas pabora
«MccnenoBanue cBsi3u pabOTHI CUIIBI €
M3MEHEHHEM MEXaHN4eCKOM OHCPIrun
TeJa Ha MPUMEpEe pacTsKEHUs
PE3UHOBOIO XKI'yTa»

20

KonTtponwsHas paborta mo reme
«Kunematuka. /Ilunamuka. 3aKOHbI
COXpPaHEHUSI B MEXAHUKE

bu6moreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MTOJI0KEHUSI MOJIEKYJISIPHO-
KMHETUYECKOU Teopuu. bpoyHOBCKOE
neuxenue. Juddysus

bubmioreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep IBUKEHUS U
B3aMOCHCTBUS YaCTHI] BEIIECTBA.
Moaenu cTpoeHus Ta30B, KUJIKOCTEH
U TBEPABIX TEN

23

Macca monekyn. KonnuectBo
Bemiecrna. [locrossuHas ABorajapo

24

TermmoBoe paBHoBecue. Temmeparypa
u e€ usmepenue. [llkana remneparyp




Henscus

HUneanvubiii ras3 B MKT. OcHoBHOE

bu6moreka [JOK

25 ypaBaenne MKT https://m.edsoo.ru/ffOc4fde
AOconroTHas TeMIiepaTypa Kak Mepa
26 Cpe/lHEN KMHETUYECKON SHEeprumn bu6mmoreka [JOK
JIBUKECHUS MOJICKYJI. Y paBHEHUE https:/m.edsoo.ru/ff0c511e
Menneneesa-Knaneitpona
27 3akon JlanpToHA. I"a30BBIE 3aKOHBI
JlaboparopHas pabora
)3 «HMccnenoBanre 3aBUCUMOCTH MEXKY
rapaMeTpaMH COCTOSIHUS
pa3peKEeHHOr 0 ras3a
29 N3onporecchl B Ui€aTbHOM ra3e U ux bu6mmoreka [JOK
rpaduueckoe MpeacTaBICHUE https://m.edsoo.ru/ff0c570e
BryTpenHss sHeprus
TEPMOJUHAMUYECKOU CUCTEMBI 1
30 cnocoOsI e€ n3meHenus. Komuuectro bubmotexa [JOK
TEMJIOTHI ¥ paboTta. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPrusi OTHOATOMHOI' O UJ€AILHOTO
rasa
31 Buasl Termonepenauun bubmorexa LHOK
https://m.edsoo.ru/ff0c5¢c36
VY aenbHas TEINIOEMKOCTD BEILIECTBA.
32 KoanuectBo TennoTs! npu bu6mmorexa [IOK
. https://m.edsoo.ru/ff0c5¢c36
tenyomnepenavye. AnuadaTHbIN Mporecc
33 [TepBblit 3aKOH TEPMOJIMHAMUKH U €T0 bubmmorexa [IOK
[IPUMEHEHHUE K U30IIpoLeEccam https://m.edsoo.ru/ffOcSefc
34 HeobpatuMocTs mporieccoB B bubmotexa [JOK




npupone. Bropoii 3akon
TCPMOANHAMUKHU

https://m.edsoo.ru/ff0c6230

[Mpunuun aevicteus u KITJ[ Ternnooii

bu6moreka [JOK

33 MAaIlIUHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapuo u ero KI1J{

37 DKonoruueckue npodaeMbl
TENJI0IHEPT ETHKU

13 O6o0maromuii ypok «MouiekymnsipHas bubmuotexa [JOK
¢u3nka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
Kontponwshas pabota no reme

bu6mmnoreka [JOK
39 «Monexynspnas ¢usnka. OCHOBBI
https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI»

40 [TapooOpa3oBaHue U KOH/I€HCALIUS. bubmuorexa IIOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS ¥ OTHOCUTEIIbHAS

41 BJIAJKHOCTb BO3yXa. HachimeHHbIi bubmmorera [IOK

AYRE. TACHI https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe Teno. Kpucranamueckue u

47 amop(dHbIe Tena. AHU30TPOMIHS bubmotexa [JOK
CBOMCTB KpUCTAJLIOB. XKuakue https://m.edsoo.ru/ff0c65{0
kpuctamibl. CoBpeMeHHbIE MaTepUabl
[1naBneHue u KpUCTAILIIU3ALIMS.

bubmioreka [IOK
43 VenpHasg TEILUIOTA IIJIABJICHUS.
https://m.edsoo.ru/ff0c6708
CyOmumanust
b K

44 VYpaBHeHUE TeroBoro dagaHca nommorexa 1O

https://m.edsoo.ru/ff0c6820

45 DneKkTpu3anus Tei. IIEeKTPUY€CKUH bubmoteka IJOK

3apsn. [IBa BU1a 31EeKTpUYECKUX

https://m.edsoo.ru/ff0c6bcc




3apsiI0B

[IpoBOAHUKY, TUBIIEKTPUKHU U

46 o OBO, 3aKOH coxpaHe brbmioreia IOK
o BOJHUKHU. 3aKOH COXPaHCHHUS
YHpOBOA p https://m.edsoo.ru/ff0c6bec
ANEKTPUYECKOr0 3apsia
B3aumonencTBue 3apsaaoB. 3aKOH
47 Kyinona. TodeuHbId 37IEKTPUYECKUN brbmorexa OK
4 ' P https://m.edsoo.ru/ffO0c6ced
3apsi
Hanpsik€HHOCTD 31€KTPUYECKOTO
48 nonst. [TpuHOMn cyneprno3unuu bubmmorexa [IOK
BJIEKTPUYECKUX ToJier. JInHum https://m.edsoo.ru/ff0c6df2
HANPSIKEHHOCTH
PaGoTa cuit anekTpocTaTHYeCcKoro
bu6mmoreka [JOK
49 nosist. [Torennuan. Pasnocts
https://m.edsoo.ru/ff0c6£00
MOTEHIHAJIOB
[IpoBOHUKY U TUATIEKTPUKU B
50 3JIpeKT OCTaTHUYECKOM HOI:J)IC bubmmorexa [IOK
P ! https://m.edsoo.nu/ff0c7018
Jnanextpruyueckasl MpOHULIAEMOCTh
bu6mmoreka [JOK
51 Onexkrpoémkocts. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
DJIEKTPOEMKOCTD MJIOCKOTO
bu6mmoreka [JOK
52 KOHJIEHCAaTOpa. DHEPrus 3apspKeHHOT o
https://m.edsoo.ru/ff0c72c0
KOHJIEHcaTopa
53 JlabopaTopnas pabora "M3mepenue
ANEKTPOEMKOCTH KOHeHcaTopa"
[TpuHUMD AEHCTBUS U IPUMEHEHU €
54 KOHJICHCAaTOPOB, KOIUPOBAJILHOI'O

amnmapara, CTpyHHOro mpHHTEpa.
DnexTpocTaTuyeckas 3aluTa.




3azemiieHuE 3JIEKTPOIIpuOOpoB

55

DNEeKTPUUYECKUH TOK, YCIOBUS €ro
cymiectBoBaHuA. [10CTOSAHHBIN TOK.
Cuna toka. Hanpsxenue.
Conpotusinenune. 3akon Oma st
ydacTKa [enu

56

ITocnenoBarenbHOE, MapaiesIbHOE,
CMEIIaHHOE COeIMHEHUE
poBOAHUKOB. JIabopaTopHas paboTta
«M3y4eHne cMEeIaHHOTr O COEAMHEHUS
pPE3UCTOPOB»

0.5

bubmioreka [IOK
https://m.edsoo.ru/ff0c7410

57

PaGoTa 1 MOITHOCTP 3JIEKTPUYECKOTO
ToKa. 3akoH J>koymsa-Jlenna

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa /1715 TOJTHOMU (3aMKHYTOM)
anekTprueckon nenu. Koporkoe
3ambikanue. JlabopatopHas paborta
«M13mepenne J/]C ncrounuka Toka u
ero BHYTPEHHET 0 COMPOTHUBIICHUS»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

PezepBHblii ypok. KoHTponbHas
pabota o Teme "DnekTpoarnHamMuka" /
Bcepoccuiickas npoBepoyHas paborta

bubmioreka [IOK
https://m.edsoo.ru/ff0c8c56

60

O606maromuil ypok
«dnexTpoauHamukay / Beepoccuiickast
poBepovHas pabora

bubmioreka [IOK
https://m.edsoo.ru/ffOc88be

61

DneKTpoHHAasi NPOBOAUMOCTb TBEPIBIX
METaJIJIOB. 3aBUCUMOCTh
COINPOTHUBJIEHUSI METAJIIOB OT
temnepaTtypbl. CBepXIIpOBOAUMOCTh




DJIEKTPUYECKUH TOK B BaKyyMe.

62 CBouCTBa JIEKTPOHHBIX TyYKOB !
[TomynpoBoIHUKH, UX COOCTBEHHAS U

63 pUMecHasi MpoBOAUMOCTb. CBOKWCTBA | bu6mmoreka LIOK
p—n-nepexoaa. [lonynpoBogHUKOBBIE https://m.edsoo.ru/ff0c84ae
puOOpbI
DNEeKTPUUYECKUHU TOK B pacTBOpax 1

64 pacIuiaBax 3J€KTPOIUTOB. | bubmmoreka LIOK
DNEKTPONUTUYECKAS TUCCOLIUALINSL. https://m.edsoo.ru/ff0c82ba
OneKTponus3
DNEeKTpUYECKUU TOK B razax.

65 CaMOCTOSTEIbHBIN U | bubmoteka [JOK
HECAMOCTOATEIbHBIN pa3psia. MomaHusl. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyecKue npubopsl u

66 YCTPOMCTBA U UX MPAKTHYECKOE | bubmmoreka LIOK
npumeHenue. IIpaBuna TeXHuKu https://m.edsoo.ru/ff0c86fc
Oe3omacHocTH
KonrtponeHas paboTa o teme

67 «Qnektpocratuka. [TocTosHHBIM | bubmmorexa [IOK
3JIEKTpUYECKUM TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX CpeIax»

68 PesepBHbIii ypok. O000maomuii ypok | bubmuoreka LIOK
o reMaMm 10 knacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I1O 63

I[TPOTPAMME




11 KVIACC

KoanuectBo yacos DJIEKTPOHHBIE
[
Jl:r/-ﬂ Tema ypoxa Bcero Konrpoavitbie | - Hpakririeckie i[:;:ennﬂ :)lgl()ba[;?;?:enbﬂble
padoThbI padoThI pecypen
[TocTosiHHBIE MarHUTBI U UX

| B3anMoJelicTBre. MarHuTHOE MOJIE. | bu6mmoreka [JOK
BekTop marHuTHON MHAYKIMH. JInHNN https://m.edsoo.ru/ff0c9778
MarHuTHOM MHIYKLIHUH
MaruuTtHoOe€ 1oJje NpoBOJHUKA C

) TOKOM. OnbIT DpcTeaa. | bubmotexa [JOK
B3auMopneilicTBue MpOBOJHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTopnas pabora «3yueHue | | bubmmorexa [IOK
MAardUTHOIO IOJIA KaTYILIKH C TOKOM)) https://m.edsoo.ru/ff0c98fe
JleiicTBME MarHUTHOTO MOJISI HA
NpoBOJHUK ¢ ToKoM. Cuna Amrepa.

4 JlabopartopHas paboTa | | bubmmoreka LIOK
«HccienqoBanue gercTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOI'O MarHuTa Ha paMKy C
TOKOM»

JlelicTBME MAarHUTHOTO MOJISI HA

5 JBIIKYILYIOCS 3apsDKEHHYIO YacTHUILy. | bubmmorexa [IOK
Cuna Jlopenna. Pabora cuiibl https://m.edsoo.ru/ff0c9df4
Jlopenna
OnekTpomMariutHas uHAyKuA. [ToTok

6 BEKTOpa MarHuTHOM uHAyKuuu. 3/1C 1

WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHON




nHaykuuu Papanes

JlaGopaTopHas pabora
«MccnenoBanue sBiIeHUSA
AJIEKTPOMATHUTHON HHTYKITAW)

bu6moreka [JOK
https://m.edsoo.ru/ffOcalS0

NunykTuBHOCTD. SIBIIEHHE
camonHaykiuu. IJ1C caMOMHIYKIUY.
DHeprusi MarHUTHOTO MOJISI KATYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE TI0JIE

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

TexHuueckue ycTporucTBa U UX
MIPUMEHEHUE: TOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMArHUThI, 3JIEKTPOJBUTATEND,
YCKOPUTEIN 3J€MEHTAPHBIX YACTHIL,
WHIYKIMOHHAS N€Yb

10

O6o6maromuit ypok «MarautHoe
II0JIE. SHCKTpOMaFHI/ITHaSI HWHIYKIUSD)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTtponsHas pabota o reme
«MarunuTHoe 1noze.
DNeKTPOMArHUTHAS UHIYKITUS)

bu6moreka [JOK
https://m.edsoo.ru/ffOcad58

12

CB00OOHBIE MEXaHUYECKHE
kosiebanus. ["apMoHnueckue
KosiebaHus. Y paBHEHHE
rapMOHHUYECKUX KOJIeOaHUH.
[IpeBpaluenue s3Heprun

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

13

JlabGopaTopHas pabora
«HccnenoBanue 3aBUCUMOCTH
neprojia MajibiX KoJieOaHui rpysa Ha
HUTH OT JUTMHBI HUTH U MacChl TPpy3a»

14

KonebatensHpii koHTYp. CBOOOAHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb820




AJIEKTPOMAarHUTHBIE KOJIeOaHUs B
uJealbHOM K0JIeOATEIbHOM KOHTYpE.
AHanorust MeXJy MEXaHU4eCKUMHU U
AIIEKTPOMATHUTHBIMU KOJICOAHHSIMH

15

®opmyna TomcoHa. 3akoH
COXpaHEHUs DHEPTUU B HJI€AIbHOM
KoJie0aTeIbHOM KOHTYpE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBiieHne O 3aTyXarOMUX
KosneOaHusX. Beinyk1eHHbIe
MexaHn4yeckue Koaebanus. Pesonanc.
Briny/1€HHBIE 2JIEKTPOMArHUTHBIE
KoJIcOaHus

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

17

[lepemennbid TOK. CUHYCOUIATTBHBIN
MepEMEHHBIN TOK. MOITHOCTh
MEePEMEHHOr 0 TOKa. AMIUIUTYHOE U
JIEUCTBYIOIIIEE 3HAUEHUE CUIIBI TOKA U
HaNpsHKEHUS

bu6moreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancpopmarop. [Iponssoactso,
nepeaayda u notpediaeHue
UIEKTPUYECKOU SHEPTUH

19

YCTpolCTBO U MPAaKTUYECKOE
IIPUMEHEHUE 3JIEKTPUUECKOTr0 3BOHKA,
reHepaTopa NepeMEeHHOr0 TOKa,
JMHUH 3JIeKTpornepenay

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

20

DKOJIOTHYECKHUE PUCKH NIPU
[IPOU3BOJICTBE DICKTPOIHEPIUU.
KynbpTypa ncnonb3oBanus
3JIEKTPO3HEPTUU B TOBCEAHEBHONU
KU3HU




MexaHn4ecKue BOJIHBI, YCIOBUS
pactipoctpanenus. [lepuoa. CkopocTb

bu6mmoreka [JOK

21
pacrpoCcTpaHeHus U IJIMHA BOJIHBL. https://m.edsoo.ru/ffOcca54
[TonepeuHble U MPOIOIBHBIE BOJIHBI
2 3ByK. CKOpOCTh 3ByKa. ['pOMKOCTH bubmotexa [JOK
3ByKa. Beicota ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNIeKTpOMarHuTHbIE BOJIHBI, UX
. bu6moreka [JOK
23 cBoucTBa U ckopocTh. [llkamna
https://m.edsoo.ru/ffOccfe0
AJIEKTPOMArHUTHBIX BOJIH
[IpuHIUIIBI paAKOCBSI3U U
24 TeneBuacHUs. Pa3Butre cpeacTs
cBs3u. Paanonokanus
)5 KontponpHas pabora «Konebanus u bubmuorexa LIOK
BOJIHBI» https://m.edsoo.ru/ff0cc618
[IpssMonuHeHOE pacnpOCTpaHEHHE
26 CBETa B OJIHOPOJHOM cpele. bubmoteka IJOK
ToueyHsblil HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBETa
OTtpaxxeHue cBeTa. 3aKOHbI
bu6mmoreka [JOK
27 oTrpaxeHus ceera. [loctpoenue
. https://m.edsoo.ru/ff0cd4e0
M300paKEHUH B TNIOCKOM 3€pKalie
IIpenomnenue ceera. IlonHoe
)3 BHYTpeHHEeE oTpaxeHue. [IpenensHbin bubmuorexa [IOK
YI'OJI ITIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7t6
OTpaXKEeHUs
79 JlabopaTtopnas pabora «M3mepenue bubmotexa [JOK
IoKa3aTemsd IIPEIOMIECHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
30 JIunzel. [ToctpoeHue n3o00pakeHUH B bubmoteka IJOK




nmuH3e. DopMysia TOHKOW JIMH3BI.
VYBennueHnue JUH3bI

https://m.edsoo.ru/ffOcddle

JlabopaTopnas pabora

31 «HccnenoBanue cBOCTB
M300paskeHUH B JIMH3aX»
Hucnepcus cBera. CIoXHBIN COCTaB
3 6enoro ceera. L[er. JIaboparopHas
pabota «HaOmonenue qucnepcun
CBETa»
13 WNurtepdepenmus ceera. Judpakus bubmuorexa [IOK
cBera. JludpakinuonHas pemérka https://m.edsoo.ru/ff0ced22
34 ITonepeuyHOCTh CBETOBBIX BOJIH. bubmuotexa LIOK
ITonsipuzanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTHyeckue NpuOOpkI U YCTPOMCTBA U
yCII0BHA UX 0€30IaCHOT O MPUMEH EHUS
['paHuIIBl IPUMEHUMOCTH
36 KJIacCH4eCKOW MexaHukH. [TocTynaTel bubmotexa [JOK
CIIEINAJIBHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIBHOCTH
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH.
bubmioreka [IOK
37 3amenieHne BpEMEHHU U COKpalleHne
https://m.edsoo.ru/ffOcfa42
JUTMHBI
DHeprus U UMIYJIbC PENATUBUCTCKON
. bu6mmoreka [JOK
38 gacTULbl. CBSA3b MAacChl C DHEPTUEH U
https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPrust MOKOs
KonrtponeHas pabora «OnTHka.
N bu6moreka [JOK
39 OCHOBBI CrIeIMAJIBHON TEOpUU

OTHOCHUTCIBHOCTH»

https://m.edsoo.ru/ffOcf6f0




®otonbl. Popmyina [Inanka. DHeprus

bu6mmoreka [JOK

40
1 UMITyJibCc poToHa https://m.edsoo.ru/ffOcfe16
OTKpBITHE U HCCIIEA0BAaHUE
b K
41 dororddekrta. OnbiThl A. T nomotexa 10
https://m.edsoo.ru/ffOcffc4
CroieToBa
3akons! poTtoddhdexTa. YpaBHEHHE
- (13 P P bu6moreka [JOK
42 DunmrerHa 1 Gotodd dekra.
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» potordpdexra
Jasnenne cBeta. Onbith I1. H.
. bu6mmoreka [JOK
43 JleGeneBa. XMUMHUUYECKOE JEUCTBUE
https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoucTBa U
MIPAKTUYECKOE TPUMEHEHHE:
44
¢dorosnemeHT, poToaATUHUK,
CoJIHEUHast OaTapest, CBETOIUOT
45 Pemienue 3amay mo Teme «JI€MEHThI bubmoteka IJOK
KBAHTOBOM OITTUKH» https://m.edsoo.ru/ff0d0302
Mogaens atoma ToMmcoHa. OIBITE
46 Pesepdopna no paccessHuio o-4acTu bubmioreia LTOK
popaa o p t https:/m.edsoo.ru/ff0d091a
[InanerapHast Mmozenb aToMa
47 [Tocrynatel bopa bubmorexa [OK
https://m.edsoo.ru/ff0dOafa
H3nyuenne u noriomienne (OTOHOB
48 I 1/131:3 €xoJIe aToMa C OI[HE;"O OBHS bubmorexa TIOK
p p . yp https://m.edsoo.ru/ff0dOafa
SHEPruu Ha Apyroi. Buasl cekTpoB
BosHoBble cBOMCcTBa yacTull. BoHEBI
. bu6moreka [JOK
49 ne bpouis. KopmyckyisipHo-

BOJIHOBOW Ayanu3M. CIOHTaHHOE U

https://m.edsoo.ru/ff0dOca8




BBIHYXXJICHHOC U3JIYYCHUC

50

OTKpbITHE PaIUOAKTUBHOCTU. ONBITHI
Pesepdopaa o onpeneiaeHno coctana
PaOAKTUBHOTO U3ITy4CHHS

bu6moreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CaownicTBa anb(da-, Oeta-, raMma-
u3llydeHus. BiusHue
paslOaKTUBHOCTH Ha >KUBBIE
OpPraHU3MBbl

52

OTKpBITHE IPOTOHA U HEWTPOHA.
W3otonsl. Anbda-pacna.
DJEKTPOHHBIW U MO3UTPOHHBIN OeTa-
pacnan. 'amma-u3nydeHue

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBs3M HYKJIOHOB B siJIpe.
Snepubie peakuuu. SnepHbid
peaxTtop. [IpoOemMbl, mepCreKTHBHI,
9KOJIOTMYECKUE ACIEKTHI IAEPHON
SHEPreTUKH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTUIlbl. OTKpPBITHE
mo3uTpoHa. MeTo1bl HaOJIIOICHHS 1
perucTpanyu dJIeMeHTapHbIX YaCTHII.
Kpyraslit cton «®yHaamMeHTanibHbIE
B3anMoJencTBUg. EMUHCTBO
($u3HYEeCKOW KapTUHBI MUPa»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

OTanel pa3BUTHS aCTPOHOMUHU.
[IpukiaHOE€ 1 MUPOBO33PEHUECKOE
3HaYeHue acTpoHOMUU. Bujg
3Be€3nHOro Heba. Co3Be3nus, ipKue
3BE3JIbI, MIJIAHEThI, UX BUAUMOE
newxenne. ColHeyHast CHCTEMA




56

Connne. ComHeyHass akTUBHOCTb.
Ucrounuk snepruu ComHia u 3BE€31

57

3BE31IBI, X OCHOBHEIE
XapaKTePUCTUKU. 3BE3/IbI TTIABHOU
nocieaoBaTeabHOCTH. BHYyTpeHHee
crpoenue 3B€311. CoBpeMeHHbIE
MPEICTaBIICHUS O MPOUCXOXKIECHUU U
spostroiid COJIHIIA U 3BE3]

58

Mneunsi I1yTe — Hama [ManakTuka.
[Tonoxenue u nuxenne CoiHua B
lNanaktuke. [Nanaktuku. YepHsie
JBIPBI B SIIPAxX TAJIAKTHK

59

Bcenennas. Pazberanne ramakTuk.
Teopust bonbioro B3phiBa.
PennkToBOE M3nydeHue.
MertaranakTuka

60

Hepemiennsie mpoOeMbl aCTPOHOMUU

61

KonTponbHas padora «I1eMeHTHI
ACTPOHOMHH M aCTPODUZHKI

62

O6o0maromuit ypok. Pons ¢pusuku u
ACTPOHOMHH B YKOHOMHYECKOH,
TEXHOJOIrMISCKOM, COITUAILHON 1
THYECKOU cepax AessTeTLHOCTH
YeJIoBEKA

63

O6o0maromuii ypok. Pois u mecTo
(U3HKU ¥ aCTPOHOMHH B
COBPEMEHHOW HAyYHOM KapTHHE MHUpa

64

O6o6maromuit ypok. Ponb




(dU3NIECKOI TEOPHH B (POPMUPOBAHUN
MIPEICTABICHUH O (PU3HYUECKOM
KapTUHE MUPa

O6o0maromuii ypok. Mecro
¢bu3nyeckoil KapTHHBI MUpPa B 001IEM

65 1
psly COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX MPEACTaBIECHUI 0 pUpoze
66 PesepBHblil ypok. MarautHoe noie. |
DNeKTpOMarHuTHAsT HHIYKIIHS
PesepBHbIit ypok. Ontuka. OCHOBBI
67 crieluaabHOM TEOpUu 1
OTHOCUTEIBHOCTH
Pesepnblit ypok. KBanToBast gpusuka.
bu6mmoreka [JOK
68 DNeMEeHTbl aCTPOHOMUU U 1
https://m.edsoo.ru/ff0d 1784
acTpopu3nKu
OBIIEE KOJIMYECTBO YACOB I1O 63

I[TPOTPAMME







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 MUpPA, B Pa3BUTUU
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, UCabHbIN ra3; MOJEIH CTPOEHUS Ta3oB, KUIAKOCTEH H
TBEPIBIX T, TOYEYHBIH OHJICKTPUUYECKHHN 3apsii — MpH PpPEUICHUH

buznUecKux 3aaau

10.3

Pacno3naBaTh (usnueckue sBIEHUS (MPOLECCh) U OOBIACHATh X Ha
OCHOBE 3aKOHOB MEXaHMKH, MOJEKYJISIPHO-KMHETUYECKOH TEeopuu
CTPOEHHMs BEIIECTBA U  JJEKTPOJUHAMUKH: DPABHOMEPHOE W
PaBHOYCKOpEHHOE MPSAMOJMHEHHOE ABHM)KEHHE, CBOOOJHOE TMajieHue
TeJl, IBM)KEHHME 110 OKPY)KHOCTH, HMHEpLUs, B3aUMOACHCTBUE TEI;
mupdy3us, OpOYHOBCKOE JABM)KEHHE, CTPOECHHE JKUIKOCTEH W
TBEPABIX TeN, H3MeHeHHMe o0béMa Tel TpU  HarpeBaHHUH
(oxJlaxeHuM), TEIJIOBOE paBHOBECHE, HCIApeHue, KOHJEHcallus,
IUIaBJIEHUE, KpUCTAJUIM3allusd, KHUIIEHHEe, BJAXHOCTh BO3JyXa,
HOBBIIIEHUE JABJIEHUS ra3a Mpu ero HarpeBaHUU B 3aKPLITOM COCYIIE,
CBA3b MEXJy IapamMerpaMH COCTOSHHUS Ta3a B H30Mpoleccax;

QJICKTPpU3al s TCII, B3aUMOJICHCTBHE 3apsa0B

10.4

OnucelBaTh MEXaHUYECKOE JIBIDKEHHE, HCIONb3ys (U3UYECKUe
BEJIMYMHBL: KOOPAMHATA, IIYTh, MEPEMEILEHHUE, CKOPOCTh, YCKOPEHUE,
Macca Tejla, CHJla, HMIOYJIbC Tela, KUHETUYECKas DdHeprus,
NOTEHLMAJIbHAsT JHEPrus, MeXaHuueckas pabora, MeXaHHUYecKas
MOIITHOCT; TIPU OMHCAHUU MPABUIBHO TPAKTOBATH (PU3UYECKUN 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, WCIONB3YsS (U3NYECKHEe BEIUYHHBL JIaBJICHHE Ta3a,
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 busnueckuit 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
BEJINYUHBL: JIEKTPUYECKHI 3aps, AIEKTPUYECKOE HoJIe,
HaNpsHKEHHOCTh  OJISI, IOTEHLHUAad, Pa3HOCTh IOTEHIHAJIOB; IpH
OINHCAaHUU MPaBUIBHO TPAKTOBATH (PU3MUECKUN CMBICI MCIOJb3YEMbIX
BEIMYUH, HMX OOO3HAUEHUS U EIUHMIIBI; YKa3bIBaTh (OPMYIIHI,
CBA3BIBAIOIIME  JIAHHYIO  (U3MYECKYI0 BEIMYMHY C JAPYTUMHU

BCIIMYUHaAMH

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 CYNEPIO3UIINHN CHJI, IPUHIINI
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 DJJIEKTPUYECKOro 3apsaa, 3akoH Kyiona; mpu srtom
pasnnyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTHYeCcKoe

BBbIpaXKEHUE U yCI0BUS (IpaHuULlbl, 001aCTH) IPUMEHUMOCTU

10.8

OOBSACHAT, OCHOBHBbIE NPUHLUIIBI JEHCTBUS MallMH, HPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCIOBHS HUX 0€30IacHOro

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, codupaTh  YCTAaHOBKY M3  IPEJIOKEHHOTO

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: CKOPOCTb 3JICKTPOMAIrHUTHBLIX BOJIH, AJIMHA
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 (bI/I3I/I‘-I€CKYIO BCJIIMUUHY C APYI'UMH BCINYHNHAMU, BEIUUCIATH

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 — JleHa, 3aKOH 3JIEKTPOMArHUTHON 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 3apsia, 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 BCKTOpa MWHAYKOWUHW MAarHMTHOTO IIOJIA

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 MCIOJb30BAHUEM IIPSAMBIX U KOCBEHHBIX U3MEPEHUN; IPU
3TOM (opMynupoBaTh MnpoOieMy (3agady) M THUIOTE3y Y4eOHOro
JKCIIEpUMEHTa,  CcOOMpaTh  yCTAHOBKY U3  HPEIJI0KEHHOrO

000pyIOBaHUs, MPOBOJUTH OMBIT U (OPMYIHNPOBATH BHIBOJIBI

11.10

OCYIJ.ICCTBJI?ITB npsAMBIC W KOCBCHHBIC H3MCPCHUIA (1)I/I3I/I‘-ICCKI/IX
BCIIMYUH; IIPU 3TOM BBI6I/IpaTI) ONTUMAJILHEINA CIIOCO0 HU3MEPCHUA U

HCITIOJIB30BAaTh U3BCCTHBIC METOAbI OLICHKH HOFpGHIHOCTGfI I/ISMCpeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCMMOCTH (DPM3UYECKUX BEIMYUH C HCIIOJIb30BAaHHEM
OpSIMBIX U3MEPEHMI; TpU O3TOM KOHCTPYHPOBATh yCTaHOBKY,
(GUKCUpOBaTh pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3UYECKUX
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-
UCCIIEI0BATEIBCKON U NMPOEKTHON IEATEIbHOCTU C UCIOJb30BaHUEM

U3MEPUTENIbHBIX YCTPOUCTB U J1a00paTOPHOro 000pya0BaHUS

11.13

Pemate pacuérHbple 3aa4u C SIBHO 3aJaHHON (PM3WYECKOHW MOJEIbIO,
UCTIONB3ysl (pu3MuecKkrne 3aKOHBl M MPHUHIMIBI, HA OCHOBE aHalM3a
YCIIOBUSL  3ala4dl  BBIOMpaTh  (UBUYECKYI0 MOJENb, BBIICIATH
dbusnyueckre BeIMYUHBI U (POPMYJIIbI, HEOOXOIUMBIE ISl €€ PEIICHHS,
MIPOBOJIUTH PACUETHI U OIICHUBATh PEAIbHOCTh MOJYYEHHOT'O0 3HAYCHUS

bu3nUecKol BEITNINHBI

11.14

Pewats Ka4eCTBEHHbBIE 3a7a4u: BBICTPAaNBaTh JIOTUYECKHU
HEIIPOTUBOPEUMBYIO LIEMOYKY PACCYKJIECHUN C ONOPOA HA W3YUYECHHBIE

3aKOHBbI, 3aKOHOMEPHOCTU U (1)I/ISI/I"I€CKI/IC ABJICHU A

11.15

Wcnonp3oBaTh Ipu  pelieHUH y4yeOHBIX 3aJad  COBPEMEHHbIE
MH(POPMAIIMOHHBIE TEXHOJOTUU Ui IOUCKA, CTPYKTYpPHpPOBaHUS,
UHTEpIpETAllUd U MpeIcTaBlIeHUs] y4eOHOW M Hay4yHO-NOIYJISpHON
uH(pOpMaIUK, MOJYYCHHONW U3 PA3IMYHBIX MCTOYHUKOB; KPUTHUECKU

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 TpUMeEpHI BKJIaJa POCCHICKUX H 3apYOSKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBSICHEHUE ITPOIIECCOB OKPYKAIOIIETO

MHUpa, B pa3BUTHC TCXHUKHU U TEXHOJIOT UM

11.18

Hcnonp3oBaTh TeopeTHUecKWe 3HAHUS N0 (U3MKE B IMOBCEIHEBHOM
KU3HU Ui oOecrieueHus: 6€30MacHOCTH pU 00palleHuH ¢ Ipudopamu
U TEXHUYECKUMHU YCTPOMCTBAMH, [JII COXPAHEHHUS] 30POBbSI U

COOJIIOIEHUS HOPM 3KOJIOTMUECKOTO IMOBEJICHUS B OKPYXKAIOIIEH cperie

11.19

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

IPYMIbI B pELICHUE pacCMAaTPUBAEMOI TPOOIIEMbI




HPOBEPAEMBIE SJIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon
pa3gena

Koa nposepsiemoro
3JIEeMEHTAa

IIpoBepsiemMble 3JIeMEHTHI CO/IEPKAHUS

OU3NUKA U METO/Ibl HAYYHOI'O IIO3HAHUMA

1.1

O®uznka — Hayka o mnpupoae. Hayunbie
METOZbl II03HAHUS OKPYXKAIOIIEro Mupa.
Ponp skcnepuMeHTa M TEopuH B IIpOLECCE
MO3HAHUS  TPHUPOABL.  ODKCIEPUMEHT B

¢usuke

1.2

MogenupoBanue (U3MUECKUX SBICHUH U
MIPOLIECCOB. Hayunsbie TUIIOTE3BI.
@usnueckue 3aKOHBI U TEOPUH. ['paHuUIBI
OPUMEHUMOCTH  (U3UYECKUX  3aKOHOB.
[Ipunuun coorBercTBus. Poiib W MecTo
¢u3ukun B (HOPMUPOBAHUU COBPEMEHHOMN
Hay4YHOM KapTUHBI MHUpa, B INPAKTUYECKON

NEATENLHOCTH JIFOAEN

MEXAHUKA

###Par##KUIHEMATHUKA

2.1.1

MexaHnyeckoe JABHXXCHHUC.
OTHOCHTEIIBHOCTh MCXaHUYCCKOI'O

nerxkenust. Cucrema orcuéra. Tpaekropus

2.1

2.1.2

[lepemenienue, CKOPOCTh (cpenusis
CKOpOCTb,  MTHOBEHHAas  CKOpOCTb) M
YCKOPEHHE  MAaTepHalbHOM  TOYKH, UX
MNpOCKIMHU Ha OCH CHCTEMBI KOOpAWHAT.
CrnoxeHue TMEpeMEIICHHI W CIOXKEHHE

CKOpocCTEN

2.13

PaBHOMEpHOE u PaBHOYCKOPEHHOE
NpSMOJHMHEWHOe  ABWXKeHue. | paduku

3aBUCUMOCTH KOOpAUHAT, CKOpOCTH,




YCKOpEHHs, IyTH U IEepEMELLCHHUs

MaTepUaIbHOW TOYKH OT BPEMEHHU

2.14

CBoOogHoe najieHre. Y CKOpeHue

CBOOOJIHOI O TaIEHUS

2.15

KpuBonuneitnoe nuxenue. PaBHOMEpHOE
JIBWKEHUE  MaTEpUAIIbHOW  TOYKH 10
OKPYKHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAS
CKOPOCTb. ITepuon u 4acToTa.

LleHTpOCTpEeMUTETBHOE YCKOPEHHE

2.1.6

TexHuueckue  yCTpOMCTBA:  CHUIOMETD,
JBUKEHHE CHapsIOB, LICTIHBIE U PEMEHHBIE

nepeaadyun

2.1.7

IIpakTnyeckue paloTHI. N3mepenune
MTHOBEHHOW  ckopoctu. MccienoBaHue
COOTHOILICHUA MCXKIY Iy TsIMU,
HpOfII[eHHLIMI/I TCJIOM 3a IMOCJICAOBATCIBbHBIC
paBHBEIE  IIPOMEXYTKM  BpPEMEHH  IIpU
PaBHOYCKOPEHHOM JIBUKEHUU C HAYaJIbHOMN
CKOpPOCTBIO, paBHOM Hymwo. M3ydenue
JIBUDKCHUSI IIapuKa B BSI3KOM JKUJKOCTH.
W3ydenue pABMKEHUA Tena, OpPOLICHHOTO

rOpU30HTAJIbHO

2.2

#H#Part## TMTHAMUKA

221

[Ipunnun ~ otHocuTenbHOCTH  ['anmmnes.
[TepBbiii 3akoH HrproToHa. MHepuuanbHbIE

CHUCTEMBI OTCUETA

222

Macca Tena. Cuina. [Tpunnun

CYNEPIO3HLIHN CUIT

223

Bropoii 3akon HeloTOHA 7151 MaTepuanbHOM
TOYKM B HMHEPLMUATHLHOW CHCTEME OTCUETa
(MUCO). Tperuit 3axkoH HeioTona s

MaTCpUaJIbHBIX TOYEK

224

3akoH BcemupHoro Tsarorenus. Cuna

Tsoxectu. llepBas kocMuueckass CKOPOCTb.




Bec Tena

225

Cuuta ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHHUs
CKOJIb)KEHUSI W CHUJla TPEHUS IOKOA.
Koapdpunment TpeHus. Cuna
COIIPOTUBIICHUS] IpU [JBUKEHUM Tela B

KUIKOCTHU UJIU I'a3€

2.2.7

HOCTynaTGHBHOG u BpalaTCiIbHOC

JIBIKEHUE a0COJIIOTHO TBEPAOTO Tema

2238

MoMeHT CHITBI OTHOCHUTEIBHO ocH
BpALLCHHUS. I1neuo CHUJIBI. YcnoBus

paBHOBecus TBEpaoro tena B UCO

229

Texuuueckue YCTpOﬁCTBaZ INOAUIMITHUKH,

JABMKCHUC UCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[IpakTrueckue paboTHI. N3yuenue
JIBIDKCHUS ~ Opycka 1o HAaKJIOHH 0¥
IUIOCKOCTH TOJ JCHCTBHEM HECKOJIBKUX
cwi. HccnenoBaHue 3aBUCUMOCTH  CHJI
YIPYTOCTH, BO3HHKAIOIINX B
neopMupyemoil MmpyXuHE U PE3UHOBOM
oOpasiie, OT BEMMYMHBI UX Aedopmaruu.
Hccenenosanue YCIIOBHM paBHOBECUS

TBép)IOFO TCJIa, UMCHOUICTO OCh BPAllICHUA

23

###Par###3AKOHBI COXPAHEHN 1 B MEXAHUKE

MMiynbCc MaTepHalbHOM TOYKH, CHCTEMBI

2.3.1 MaTepHAIBHBIX TO4eK. VMIynasCc cuisl U
M3MEHEHHUE UMITYJIbCca TeNa

3o 3akoH coxpaHeHusa wumnyinsca B HCO.

o PeakTuBHOE IBH>KEHHE

233 PaboTa cuibl

234 MOIIHOCTE CHJIBI

535 Kunernueckass SHepruss  MarepualbHON

o TOukH. Teopema 0 KWHETUYECKOU SHEPrUu

2.3.6 [lorenumnanbHass sHeprud. IloreHumanbHas




SHEprus yIpyro nehOpMUPOBAHHOM
npyxkusbl. [loTeHIManpHas 3HEprus Ttena

BOJIM3M TOBEPXHOCTH 3eMJIN

HOTCHHI/IaHBHBIe n HCIIOTCHIMAJIBbHBIC

cunbl.  CBA3b paGOTBI HCIIOTCHIIMAJIbHBIX

2.3.7 CHJI C U3BMEHEHUEM MEXaHWYECKOM 3HEpPruu
CHUCTEMBI  TelL 3akoH COXpaHEHUS
MEXaHUYECKOW SHEPrUuu

2.3.8 VYopyrue u Heynpyrue CTOJIKHOBEHHUS

3.9 TexHuueckre yCTpoUCTBa: ABUKEHUE PAKET,

o BOJIOMET, KOIIEP, IPYKUHHBIN ITUCTOJIET

[TpakTnueckue paborbl. M3yueHue cBs3u

5310 CKOPOCTEH Te€l HpH HEYyNpyroM yaape.

HccnenoBanue CBs3U pa6OTI)I CUJIbl C

W3MCEHEHHUEM MEXaHUYSCKOM OHCPrum TCjia

MOJIEKVIJIAAPHAS ®U3UKA 1 TEPMOJNHAMUKA

3.1

###Par###OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOU TEOPUN

3.1.1

OCHOBHBIE  TIOJIOKEHHSI ~ MOJIEKYJISIPHO-
KUHETUYEeCKOM TEOPUH. BpoyHoBckoe
JIBUKEHUE. Huddysus. XapakTep
JABUKCHUA n BSaHMOHeﬁCTBHH qacCTuIg

BEILIECTBA

3.1.2

Mopenn CTpoeHHsi Ta30B, >XUIAKOCTEH U
TBEPIBIX Tel U OOBSCHEHHE CBOMCTB

B€IICCTBA HA OCHOBC 3TUX MOI[GJICfI

3.1.3

Macca MOJICKYII. KomnuecrBo BemecTna.

[TocTosiHHast ABoraapo

3.14

TennoBoe paBHOBecue. Temmepatrypa u eé

n3Mepenue. [llkana temneparyp Lleabcus

3.1.5

Mogenr, wuneanpHoro rasa. OCHOBHOeE
ypaBHEHHE MOJICKYJISIPHO-KHHETHYECKOM

TCOPUHU UACAJIBHOI'O I'a3a

3.1.6

AOconroTHass Temmeparypa Kak — Mepa

CpeIHEN KMHETUYECKOW SHEPruU TEIIOBOIO




JIBW>KeHUA dactull raza. [llkana temneparyp

KeabpBuna

3.1.7

VpaBuenue Knaneilipona — Menzaeneena.

3akoH JlanbTOoHA

I'azoBBIE 3aKOHBI. M3zomnporiecch B
HjeajJbHOM rase C MOCTOSIHHBIM
KOJIMYECTBOM BEIIleCTBa: n30TEPMA,

n30xopa, u30dapa

3.1.9

TexHuueckne  yCTpOMCTBA:  TEPMOMETD,

Oapometp

3.1.10

[TpakTueckue padotel. M3mepenue macchbl
BO3/lyXa B KJIACCHOU KOMHATE.
HUccaenoBanue 3aBUCHUMOCTU MEXKTY
[IapaMeTpaMHU COCTOSHHUS  Pa3peKEHHOIO

rasa

3.2

OCHOBbBI TEPMO/IMHAMUKHA

3.2.1

TepmoauHamMuueckas cucrema. BHyTpeHHss
SHEPrus TEPMOJAMHAMUYECKOM CHCTEMBI M

CocoOBI €€ N3MEHEHUS

322

KommaectBo TETIIOTHI u pabora.
Bryrtpennss DHEPrus OIHOATOMHOI'O

nacajJbHOI'O Ira3a

323

Bunel teronepenauu: TEMJIONPOBOIHOCTS,
KOHBEKLIUs, U3IydeHue. TemnoéMKocTb
Tena. YnenpHas TEIJIOEMKOCTh BELIECTBA.
Pacuér  kommuecTBa  TEILIOTBI  IpHU

TCIjionepeaadye

324

ITepBbrit 3aKOH TEPMOJAUHAMUKU.
IIpumenenue IIEPBOro 3aKOHA
TEPMOJNHAMUKHU K U30IPOLECCaM.

I'padmueckas uHTEpHIpeTanus padoTHI ra3a

3.25

TennoBeie MamuHbL. [IpuHIMIBI HEWCTBUA
TETJIOBBIX MaIlyH. IIpeoOpa3zoBanus

OHCPrun B TCIJIOBBIX MalIMHax.




KoaddunmenT monesnoro neictBus (naiee

— KIIJI) TenmoBoit mammuubl. [uka Kapao u

ero KII/]

Bropoit 3aKO0H TEPMOAUHAMUKMU.

39.6 HeoOpaTuMoCTh TpPOIECCOB B  MPHPOJIE.

o TennoBble  ABUraTeNn.  DKOJOTMYECKHE
MPOOJIEMBI TETIIIOIHEPT ETHKH

TexHuyeckue  yCTpPOWCTBA:  JBHUTaTeNb

3.2.7 BHYTPEHHETO CropaHus, OBITOBOM
XOJIOIUIIbHUK, KOHIULIMOHEP

328 [IpakTtrueckue paboTHI. N3mepenne

YIETBbHOU TEMIOEMKOCTH

33

###Par## Al PET ATHBIE COCTOAHN A BEIIITECBA. ®A30BBIE

ITEPEXO/IbI

3.3.1

[TapoobpazoBanue u KOHJICHCAIIHSI.
Hcnapenne u kuneHue. YaenbHas TEIUioTa
napooOpa3oBaHHUs. 3aBUCUMOCTD

TCMIICPATYPbI KUIICHU OT JAaBJICHUA

332

AOCONIOTHAas U OTHOCUTENIbHAS BJIAXKHOCTh

BO31yxa. HacelleHHbli map

3.33

Teépnoe Teno. Kpucranmmyeckue U
amop(dHbpie Tena. AHHU3OTPONUS CBOWCTB
KPUCTAJIOB. Kunkue KU CTAaJLJIBL.

CoBpeMeHHbIE MaTepUAIIb

334

[InaBienne W KpucTaUM3anusa. YaeabHas

TeruioTa niaasiaeHus. Cyonumanus

3.35

YpaBHeHHe TEIIOBOro Oananca

3.3.6

TexHuueckue yCTpOWCTBa: TUTPOMETP U
MICUXPOMETP,  KAJIOPUMETP, TEXHOJIOIMU
MOJIYYEHUSI COBPEMEHHBIX MaTepHaloB, B
TOM qucie HaHOMAaTepHaJloB, u

HaHOTCXHOJOInu

3.3.7

[IpakTueckue paboTEHL. N3zmepenne

BJIAXKHOCTH BO31yXa




OJIEKTPOAMHAMUKA

###Par## OJIEKTPOCTATUKA

OneKTpu3anysl Tell. DJIEKTPUYECKUH 3apsij.

411 JIBa BUa 2NEKTPUUECKUX 3aPsIOB
[IpoBogHUKH, JUDJICKTPUKU u
4.1.2
MOJIYITPOBOTHUKH
413 3aKOH COXpaHEHHUs AJIEKTPUUECKOT 0 3apsaa
4.14 B3aumogeiicteue 3apsnoB. 3akoH Kynona
Onextpuueckoe nosie.  Hampsok€éHHOCTD
415 AJIEKTPUY ECKOT' O oJsl. [TpuHIIMn
o cynepro3uuuu. JIuHUKM — HanpsKEHHOCTH
AIEKTPUY ECKOT O TTOJIS
416 PaGota cui 3IEKTPOCTATHUECKOIrO MOJIS.
4.1 o [orennuan. Pa3sHocTh MOTEHINAIOB
[IpoBOJHUKH U TUAJIEKTPUKU B MMOCTOSIHHOM
4.1.7 AIEKTpUUECKOM mone. Jludnekrpuueckas
MIPOHUIIAEMOCTh
DNeKTPOEMKOCTb. Konnencarop.
4.1.8 DJIEKTPOEMKOCTh IIOCKOTO KOHJEHCcaTopa.
DHeprus 3apsHKEHHOTO KOHAEHCaTopa
TexHuuecknue yCTpOMCTBA: 3JIEKTPOCKOIL,
419 AMEKTPOMETP, DJICKTPOCTATUUECKAs 3aIUTa,
o 3a3eMJICHHE ANIEKTPONIPUOOPOB,
KOHJICHCATOp, KCEPOKC, CTPYHHBII IPUHTEP
4110 [IpakTrueckue paboTHhI. N3mepenne
o ANEKTPOEMKOCTH KOHJIEHCATOPA
###PartHITIOCTOSHHBIN DJIEKTPUYECKUM TOK. TOKHU B
PA3JIMYHBIX CPEJAX
VYcnoBus  CylIecTBOBaHHUSI  MOCTOSIHHOTO
4.2.1 AJIEKTpUYECKOro Toka. MCTOuyHMKM TOKa.
4.2 Cua Toka. IToCcTOSHHBIN TOK
42.2 Hanpspxkenue. 3akon Oma 11 yyacTka 1enu
423 DJIEKTPUYECKOE COMPOTUBIICHHUE. Y ACIbHOE

COIIPOTHUBJICHUEC BCIICCTBA




424

[TocnenoBarenbHOE, napajuieabHoe,

CMCIIaHHOC COCAUMHCHNEC ITPOBOAHHUKOB

4.2.5

PaGota »snekTpuueckoro TokKa. 3aKoOH

Jxoyns — Jlenna

4.2.6

MOH_[HOCTB QJICKTPUYCCKOI'0 TOKa

4.2.7

anekTpoaBwkymas cuna (manee — DJIC) u
BHYTPEHHEE COMPOTHBIICHUE HCTOYHHKA
ToKa. 3akoH Oma 1 MOJIHOM (3aMKHYTOH)

anekTpuyeckoi nenu. Koporkoe 3amblkanue

4238

DJeKTpOHHAas  MPOBOJUMOCTb  TBEPABIX
METaJIOB. 3aBUCHMOCTh  COIPOTUBJICHUS
METaJIJIOB oT TEeMIIepaTypPhIL.

CBepxXnpoBOUMOCTh

429

OnekTpuyecknid TOK B Bakyyme. CBoiicTBa

IEKTPOHHBIX ITy4YKOB

4.2.10

[TonynpoBOIHUKH. CobcTBeHHas u
MpUMecCHast MPOBOAUMOCTh
MOJYITPOBOJHUKOB. CaoiicTBa p-n

nepexona. [TomynpoBoTHUKOBBIE TPUOOPHI

4.2.11

ONEeKTpUYECKUd TOK B  DJIEKTPOJINTAX.
DNEKTPONUTHYECKAS JUCCOLHALUS.

OnexTponus

4.2.12

DJIEKTPUYECKUI TOK B rasax.
CaMOCTOSITENbHBIA M HECAMOCTOSTEIIbHbII
paspsia. Paznmuunbie THUIIbI
CaMOCTOATENIBHOTO  paspsga.  MomHus.

[Tnmazma

4.2.13

TexHuueckue  yCcTpOMCTBA:  aMIEpMeETp,
BOJIBTMETpP, pEOCTaT, MCTOYHUKH TOKa,
IEKTPOHArPEBATENBbHBIE puoOOPBI,
JIEKTPOOCBETUTEIIbHBIE 1puOopHI,
TEPMOMETP CONPOTHUBJIEHUS, BaKYyYMHBII
MO, TEPMHUCTOP U (HOTOPE3UCTOPHI,

HOJ'IyrIpOBOI[HPIKOBBIﬁ A0/, raJIbBaHHUKa




4.2.14

[IpakTrueckue paboTHI. N3yuenue
CMEIIAHHOT O COEIUHEHUSI PE3UCTOPOB.

N3mepenne OJIC HCTOYHMKA TOKAa M €ro
BHYTpPEHHEro conpotusyeHus. HaGmonenue

SIIEKTPONU3a

11 KUIACC

Kon
pa3nena

Koanposepsiemoro
3JIEeMEHTa

HpOBepHeMLIe IJIEMEHTHBI COAECPKAHUSA

4

SJIEKTPOIMHAMUKA

####ParHH#MATHUTHOE ITOJIE. DJIEKTPOMAT'HUTHASA

MHAYKINS

43.1

ITocrostHHEBIC MAarHuThIl.

B3aumopeiicTBre MOCTOSHHBIX MAarHUTOB

4.3.2

MaruutHoe mnoJjie. Bektop MarHuTtHOU
uHAYKIUY. [lpuHuun cynepno3uuuu.
Jluaun maruuTHOM mMHAyKuuHU. KaptuHa
JIMHUWA MATrHUTHOW HHAYKIUH  TOJS

IIOCTOAHHBIX MarHuTOB

4.3

433

MarautHoe nojie MPOBOJHUKA C TOKOM.
Kaprnaa  nuHMH 1O JJIMHHOTO
MNpSAMOr0 TPOBOJHUKA W 3aMKHYTOI'O
KOJIBLIEBOTO TPOBOJIHMKA, KATYIIKH C
TokoM. OnbeIT Dpcrena. Bzaumoneiicteue

IMPOBOJHUKOB C TOKOM

434

Cuna Amnepa, e€ MOIyJib U

HaIpaBJICHUEC

4.3.5

Cuna  Jlopenma, €€ wMoaylb U
HamnpaByieHHe. JI[BUXKeHUE 3apsiKEHHON
YacTULIbl B OJHOPOJHOM MAarHUTHOM

nosie. PaGota cuisl Jlopenua

4.3.6

SIBaeHUE 3IEKTPOMATHUTHOW UHYKITUH

4.3.7

IToTOK BEKTOpa MATHUTHON MHIYKIUU




S/C WHIYKIUU. 3akoH

4.3.8 3JIEKTPOMArHuTHON nHAyKuuu Dapanes
BuxpeBoe nsnektpuueckoe mnoise. I/C
WHIYKIUU B MPOBOAHUKE, JABUKYILEMCS
439 MOCTYIATEIbHO B OJTHOPOAHOM
MarHuTHOM I10JIe
4.3.10 [IpaBuno Jlenua
NHIyKTUBHOCTS. SIBieHUE
43.11
camouHaykuuu. I/1C camonHIyKIUU
DHeprusi MarHUTHOTO MOJI KaTYIIKH C
4.3.12
TOKOM
43.13 DNEKTPOMarHuTHOE M0JIe
TexHuyeckue yCTpOKMCTBA: MOCTOSHHBIE
MarHuThl, AJIEKTPOMArHUTHI,
43.14 JJIEKTPOABUIraTElD, YCKOPUTENH
AJIEMEHTAPHBIX YaCTHll, WHIYKIMOHHAS
redb
[TpakTnueckue  pabotel.  M3ydeHue
MAarHUTHOTO TIOJISI KAaTYIIKH C TOKOM.
4315 HccenenoBanue neNHCTBUS MOCTOSHHOIO

MarHuTa HAa  pamKy C TOKOM.
Hccnenosanue SBJIICHUS

ANEKTPOMAarHUTHOM MHIYKIUH

5 KOJIEBAHUA 1 BOJIHBI
#H##HPart#MEX AHUYECKUE U DJIEKTPOMAI'HUTHBIE
KOJIEBAHUA
Konebatenpnass cucrema. CB0oOOJHBIE
Konebanus. ['apMoHUYeckre KoieOaHus.
> [lepuon, dacrora, ammuutyna u ¢asa
51 Kosie0aHui
[TpyxuHHBII MasiTHUK.
>12 Mz};eMaTquCKHﬁ MAasiTHUK
s 13 YpaBHEHHE TapMOHUYECKUX KOJICOAHHIA.

Kunematuueckoe u JUHaAMHUYCCKOC




OIHCaHuEe KOJIe0aTeIpHOI O JABHMIXXCHU A

IIpeBpamenne SHEpPruu pu
rapMOHUYECKUX  KojeOaHusx. CBs3b
aAMIUIATYIBI Kose0anuii HCXOIHOH
BEJIMYMHBI C aMIUIMTYJaMU KoJeOaHui

€€ CKOPOCTH U yCKOpEHUs

Konebatenpupii  KoHTYp. CBOOOIHBIE
AIIEKTPOMAarHUTHbBIE Koje0aHus B
UCaIbHOM KOJe0aTeJIbHOM KOHTYPE.
AHanorust Mexay MEXaHHYEeCKUMH MU
AJIEKTPOMAarHUTHBIMHU KOJIe0aHUsMHU.

®opmyna TomcoHa

3aKkoH COXpaHCHUA OHCPruun B

UJeaTbHOM K0JIeOaTEIbHOM KOHTYPE

BoinyxeHHbIe MEXaHUYECKUE
konebanus. Pesonanc. PesonanchHas
KpUBas. Brinyxennbie

SJICKTPOMAarHuTHBIC KoJeOaHusI.

[lepemennsii  Tok. CuHYCOMIATBHBIN

MIEPEMEHHBINA TOK.

Mo1mHoCTB IIEPEMEHHOI 0 TOKA.
AmniutyaHoe u JeNCTBYIOIIEe

3HAYCHUEC CUJIbI TOKA U HAITPSIKCHUA

5.1.10

Tpancpopmarop. IIpoussoxacTso,
nepenayda u notpebyeHue
IIEKTPUYECKON SHEpPruu.
DKOoJIOrH4YecKue pHUCKHU npu
IIPOU3BOACTBE DJIEKTPUYECKOU DHEPIHH.
KynbTypa HCIIOJIb30BaHUS

AIEKTPO3HEPT UM B TOBCEIHEBHON KU3HU

5.1.11

Texnuueckue ycrtpoiicTBa: ceiicmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUT

SJICKTponcpeaayd

5.1.12

[Tpaktnueckue paborel. Mccnenoanue




3aBUCUMOCTHU nepuoga MaJIbIX
KojeOaHM Tpy3a Ha HHUTH OT JIJIMHBI
HUTH U Maccel rpysa. HccinenoBanue
MNEPEMECHHOI' O TOKa B oenn 563
MOCJIEIOBATEIBHO COCIUHEHHBIX

KOHJICHCATOpa, KaTyIIKH U Pe3UCTOpa

5.2

###HPar#MEX AHUYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

MexaHndeckue BOJIHBI, YCIIOBHS
pactipoctpanenus. Ilepuon. CkopocTb
pacrpocTpaHeHHss ¥ JUIMHA  BOJHBI.

HonepeqHHe 1 IPOAOJIbHBIC BOJTHBL

522

H#itHPar##H NuTtepdepenmus u

,I[I/I(bpaKL[I/IH MCXaHHNYCCKHUX BOJIH

523

3Byk. CkopocTh 3ByKa. ['poMKoCTb

3ByKa. Beicota Tona. TeMOp 3Byka

524

DJIEKTPOMAarHuTHHIE BOJHBI. Y CIOBUS
W3JIy4EHHUSI DJICKTPOMArHUTHBIX  BOJIH.
B3anmuas opuentauus Bekropos E, B u

U B 2JIEKTPOMArHUTHOM BOJIHE B BAKyyMe

525

CBoiicTBa  3JIEGKTPOMarHUTHBIX  BOJIH:
OTpa)keHHUE, MIPEJIOMIIEHUE,
MOJISIPU3aLIHS, nudpakius,
uHTephepeHIIHsL. CkopocTb

QJICKTPOMArHUTHBIX BOJIH

5.2.6

[IIkana 3JIEKTPOMATHUTHBIX BOJIH.
[IpuMeHeHu e 3JIeKTPOMarHuTHHIX BOJIH B

TEXHHUKE U OBITY

5.2.7

[TpuHUMOBI PaIUOCBA3N U TEIEBUICHHUS.
Pagunomnokanus. DJIEKTPOMarHuTHOE

3arps3HEHUE OKPYKAIOIICH Cpellbl

5.2.8

Texuuueckue YCTPOWCTBA:
MY3bIKaJIbHbIE UHCTPYMEHTHI,
YJIbTPa3ByKOBAasl IUarHOCTUKA B TEXHUKE

U MEAMIMHE, pajap, paauolpuEMHUK,




TEJIeBU30p, aHTeHHa, Tenedon, CBY-

Ic4Yb

53

###Par##HOIITUKA

5.3.1

[IpsmonuneitHoe pacrpocTpaHEeHHnEe

CBETa B OJHOpPOJHOMU cpeae. JIyu ceta

532

OtpaxkeHne cBeTa. 3aKOHBI OTPayKECHHUS
ceeta. [IloctpoeHne wn300paxeHuii B

IIJIOCKOM 3CpKaJIC

5.33

HpeJ'IOMJ'ICHI/Ie cBeTa. 3aKOHBI IMPCIIOMIICHUA
CBCTa. AOCOJIIO THBIH I10Ka3aTcCiib

MMPEJIOMIICHU A

534

[TonHoe BHYTpEHHEE OTpayKEHUE.
[IpenenbHbII yroiu MOJIHOTO

BHYTPEHHETO OTpakK€EHUs

5.35

Hucnepcust cBera. CHOXHBIM cocTaB

Oenoro ceera. LlBer

53.6

Cobupatonye U paccemBarolue JMH3BI.
Tonkas muH3a. POKYCHOE PACCTOSIHUE U
ONTHYECKAsl CUJIA TOHKOM  JIMH3BI.
ITocTpoenue n300pakeHH B
COOMpAIOIIMX U PACCEUBAIONINX JIMH3AX.
@opmysila TOHKOW JIMH3BL. YBEIUYCHHE,

aBaeMoe JIMH30H

5.3.7

Hpenemﬂ IMPUMCHUMOCTHU

r€OMETPUYECKON ONTHUKHU

5338

Wntepdepennnst cBeta. KorepeHTHbie
UCTOYHUKU.  YCJIOBHS  HaOmOJeHUs
MaKCUMYyMOB U MUHHUMYMOB B
UHTep(EPEHIIMOHHOW KapTUHE OT JBYX

CI/IH(i)aSHI)IX KOT'€PCHTHBIX HCTOYHUKOB

539

Huopakuuss ceera. Judpakunonnas
pemérka. Ycnosue HaOIrOAeHUS
IJIABHBIX MaKCUMYMOB TIpH TaJCHUU

MOHOXpPOMATUYICCKOI'O CB€Ta Ha




T (QPaKIIMOHHYIO PEHIETKY

5.3.10

ITonsipuzanus ceera

5.3.11

TexHuueckne ycTpoicTBa: OYKH, JIyna,
¢doroanmapaT, NMPOESKIMOHHBIA ammapar,
MHUKPOCKOI,  TE€JECKOI,  BOJIOKOHHAas
ontuka, audpaknMOHHASs  peméTKa,

TOJISIPOU T

5.3.12

ITpakTnueckue  pabotsl. M3mepeHue
nokaszaTens IIPETOMJICHUSI.
HccnenoBanue cBOMCTB M300pakeHUN B

JIMH3aXx. Ha6J’IIO,Z[eHI/Ie JAUCIICPCHUHN CBCTA

OJIEMEHTBI CIIELIMAJI

bHOM TEOPUU OTHOCUTEJIBHOCTU

6.1

I'paHULIBI IPUMEHUMOCTH KJIACCUYECKOU
MEXaHUKH. IToctynater TEOPHUH
OTHOCUTEIBHOCTH: MHBapHUAHTHOCTh
MOIYJII CKOPOCTH CBETa B BaKyyMe,

MIPUHIIMI OTHOCUTENIBHOCTH DUHINTEHHA

6.2

OTHOCHTENHHOCTD OOJHOBPEMCHHOCTH.
3aM6I[J'IeHI/IC BpEMCHU HW COKpallCHUEC

JIAHBI

6.3

OHeprusi U UMIOYJIbC  CBOOOJHOM

JaCTUIEI

6.4

CBs13b MacChl ¢ dHEPruell U UMITYJIbCOM
CBOOOJTHOM YaCTHIbI. DHEPrusi IOKOS

CcBOOOIHON YaCTUIIBI

KBAHTOBA ®U3UKA

7.1

#it#Par###JIEMEHTBI KBAHTOBOWM OIITUKU

7.1.1

®otonbl. @opmyna Ilnanka cBA3M
SHepruu (GOTOHa C €ro 4YacTOTOM.

OHeprus U UMITYJIbC POTOHA

OtkpeiTHE U HCCJICI0BAHUE
doroaddekra. OnbiTel A.I'. CTonerosa.

3akonbl poTodddexTa

YpaBHeHuE OHHIITENHA OISt




dotorpdekra. «KpacHas  rpaHuUIa

doTorhdekra

7.1.4

Jasnenue ceera. OnwitTel I1.H. JIeOeneBa

7.1.5

XUMHUYECKOE JIENCTBUE CBETA

7.1.6

TexHuueckue yCTpoiicTBa:
doTodnemMeHT, (GHOTOTATIYUK, COJTHEUHAS

Oatapesi, CBETOIHO/T

7.2

CT

POEHUE ATOMA

7.2.1

Mogaens atoma ToMmcona. OTbITEI
Pesepdopaa no uccnenoBanuio
cTpoenus aroMa. [lnanerapnas Mmonens

aToMa

7.2.2

[Tocrymatet  bopa.  W3nydenue wu
norjiomieHne (OTOHOB TpU Mepexoje
aToMa C OJHOTO YPOBHS JHEPruM Ha
apyroi. Buner  cnektpoB.  Croektp

YPOBHEHN 3HEPrUy aToMa BOJ0pO/Ia

7.2.3

Bomnnosrie cBoiicTBa dacTull. BOJHEI &ie
Bpoitns. KopnyckynsipHo-BOTHOBOI
nyamusMm. Jludpakuust SIEKTPOHOB Ha

KpUCTaJlIax

7.2.4

CnoHtanHoe u BBIHYKJ€HHOE
W3Jy4YeHUEe. YCTPOMUCTBO W MPUHLMI

paboThI J1azepa

7.2.5

Texuuueckue YCTPOWCTBA:
CHEKTpaJbHBIA aHamu3 (CIEKTPOCKOM),

J1a3€p, KBAaHTOB BIN KOMIIBIOTEP

7.2.6

[Tpaktnueckue paborel. HabOmoneHue

JIMHENYATOro CreKTpa

7.3

ATOMHOE A1PO

7.3.1

MeTtoasl HaOJIIOJEHUST U PEerucTpanuu

SJICMCHTAPHBIX YaCTHUI]

7.3.2

OTKpbITHE PATUOAKTUBHOCTU. OTMBITHI

Pesepdopna mo ompeneneHuro cocraBa




paanoakTUBHOrO wu3iaydeHusa. CBoiicTBa
anbpa-, Oera-, raMMma-Hu3ay4yeHus.
BiisiHue pajgvoakTMBHOCTH Ha KUBBIE

OpraHU3Mbl

OTkpbITHE TNPOTOHA U  HEUTPOHA.

Hyxnonnas moznens siapa [eitzenOepra —

733 WBanenxo. 3apsn sapa. MaccoBoe uyncio
anpa. M3oromnsl
Anna-pacna. DJIEKTPOHHBII u
MO3UTPOHHBIN  Oeta-pacnan. [amma-
734 U3IIydeHHe. 3aKOH  PaJMOAKTHBHOTO
pacnana
DHeprusi CBsSI3U HYKJOHOB B  spe.
73 Snepubie cunbl. Jledext maccol sapa
Snepubie peakuuu. JleieHue WU CUHTE3
7.3.6
sanep
Snepubiii  peaktop.  TepMmosigepHbIN
cuHte3. I[IpobimeMbl W MEpPCIEeKTHBBI
737 AJEPHOM DHEPreTUKH. OKOJOIMYECKHE
ACTIEKTHI SIICPHOMN YHEPreTUKH
OnemeHTapHble 4acTULbl.  OTKpbITHE
7.3.8 MIO3UTPOHA. @yHaMEHTaJIbHbIE
B3aMMOJICH CTBHUS
TexHuueckne yCTpOWCTBA: JO3UMETP,
7.3.9 kamepa BuibcoHa, sAIepHBIA peaxkTop,
aToMHas Oomba
[Tpaktnueckue pabotel. VccnegoBanue
7.3.10 TPEKOB YaCTHIL] (mo TOTOBBIM
doTorpadusam)
OJIEMEHTBI ACTPO®U3UKU
Bun 3Bé3anoro Heba. Co3Be3nus, sApkue
8.1 3BE3IEI, IJIAHETHI, X BUJIMMOE
JIBIDKEHUE

8.2

Comneunas cuctema. [limaHersl 3eMHOIT




I'pyHIiblL. IImaHeThI-TUraHThI u ux
CIIYTHUKH, KapJIMKOBLIC I1IJTaHCTHI.

Majsie Teira CoTHEYHOU CUCTEMBI

8.3

Connne, ¢orochepa u armocdepa.

ConHeyHass akTHBHOCTD

8.4

Ucrounuk sueprumn CosHIla U 3BE31

8.5

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTb, PaInyC, TEMIIEpaTypa,
ux B3aMMOCBSI3b. Juarpamma
«CHEKTPaJbHBIM KJIACC — CBETUMOCTbBY.
3BE31bI TJIABHOM  I10CIIEIOBATENLHOCTH.
3aBUCHMOCTb «Macca — CBETUMOCTbY IS

3BE3]] TJIAaBHOM ITOCIIEIOBATEILHOCTH

8.6

###Par###BHyTpeHHEee CcTpoeHue 3BE3.
CoBpeMeHHbIE MIpeICTaBICHUS 0
NPOUCXOXKAeHUU U 3Bosounu ConHua u

3BE3/1. DTanbl JKU3HU 3BE3T

8.7

Mneunsnii Ilyte — Hama ['amakTuka.
CnupanbHast  cTpykTypa [l amaktukw,
pacnpeneneHue 3BE37, rasa M IbUIN.
ITonoxenne wu nBuxenue ConHoa B
lanaktuke. Ilmockas u cdepuyeckas

HOJICHCTEMBI | aJlaKTUKU

8.8

Tunbel ramaktuk. PaguoranakTuku
KBazapbl. UYE€pHble IBIpEI B  sApax

rajJJakKTHK

8.9

Bcenennas. Pacmpenue BceneHHOM.
3akoH XaO0ma. Pasz0eranue ramakTuk.
Bospact u panuyc BcenenHoi, teopus
bonbmoro B3peiBa. Mopenb «ropsueit

Bcenennoit». PenukroBoe uzinydeHue

8.10

Macmtabnas crpykrypa BceneHnHoil.
MeraranakTuka. Hepeménneie

po0JIeMbl aCTPOHOMUU
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