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HOACHUTEJBHAASA 3AIITMCKA

[Iporpamma mo Qu3uke 0a30BOr0 YpOBHS Ha YPOBHE CpPEIHEro O0OIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHHU M TpeOOBaHUM K pe3yJibTaTaM
OCBOEHHsI OCHOBHOM 00pa3oBaTeIbHOM MporpaMmsl, npeacrtaBieHHbIX B PI'OC
COQO, a Takxke ¢ yuéroM denepanbHOW paboyelt TPOrpaMMbl BOCIUTAHUS U
KOHIIETIIIUU TIpenoaaBaHust yuyeOHoro npenmera «duszuka» B 00pa3oBaTesbHbBIX
OpraHu3aIuax Poccutickon Denepanun, pean3yommx OCHOBHBIE
o0Opa3oBaTreabHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAMNpaBlieHO Ha (OpPMHpPOBAHUE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOyvarommxca 10-11 kimaccoB mnpu
oOydeHnn ux ¢u3rke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JESATEIHLHOCTHOTO
noaxona. I[Iporpamma no ¢usuke coorBercTByeT TpeboBanusim OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM W METANpPEeIMETHBIM pPe3yJibTaTaM
OoOy4eHHMs, @ TAKXKE YUYUTHIBAET HEOOXOAMMOCTb pPeaM3allMi MEKIPEIMETHBIX
CBs3€ll (PM3UKU C €CTeCTBEHHO-HAyYHBIMH YYEOHBIMHU TIpenMeTramu. B Hel
OTIPEJICIISIFOTCS. OCHOBHBIC LIETU M3y4YeHUs (QU3UKKA HA YPOBHE CPEIHEro OOIIETro
oOpa3oBaHus, TUIAHUPYEMbIE PE3YJIbTAThl OCBOEHUS Kypca (DU3UKU: JTUUYHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Tporpamma o ¢pu3KKe BKIIOYAET:

e IUJTAHUPYEMBbIC PE3YJIbTATHl OCBOCHUS Kypca (PU3UKU Ha 6a30BOM YpPOBHE, B

TOM YHCIIE IPEIMETHBIE PE3YJIbTATHI 10 r0JIaM 00yUYEHUS;

e cozepkaHue yueOHoro npeamera «Ousuka» no rogaM o0ydeHusl.

®du3rka Kak Hayka O HauOosiee OOIIMX 3aKOHaX MPUPOJbI, BBICTyIAs B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHHK 00 oKpyskaroremM mupe. [IIKoapHBIN Kypc HU3UKHA — CHCTEMOOOPa3yIOIIHiA
JUTsl €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETOB, MOCKOIbKY (HU3UUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB U SBJICHUM, H3y4aeMbIX XHMHUEH, OHOJIOTHEH,
¢busznyeckoir reorpadueir u actpoHomuen. lcmonb3oBaHME U AKTUBHOE
npuMeHeHne (QU3MYECKUX 3HAHMM  ONpefenser XapakTep W pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, ITOJIyYEHUSI HOBBIX MAaTepuajoB C 3aJaHHbIMM CBOMCTBAMH U JPYTHX.
N3yuyenue ¢Gu3MKu BHOCHUT OCHOBHOM BKJIaJ B (OPMHUpPOBAHHE €CTECTBEHHO-
HAay4YHOM KapTHUHBI MHpa oOydarouuxcsi, B (OpMHUpPOBAaHUE YMEHHH NPUMEHSTH
HAy4YHbIA METOJI MO3HAHUS MPU BBINOJHEHUHA UMH YUEOHBIX HCCIIEJOBAaHUM.

B ocHOBy kypca ¢usmku myis ypoBHS cpemHero oOmiero oOpa3oBaHMs
MOJIOKEH pAN UACH, KOTOpblE MOXHO paccMaTpuBaTh KaK MPUHLMIBI €ro
IIOCTPOCHHH.



Hoesa yenocmnocmu. B COOTBETCTBMM C HEW KypC SIBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3/ieloB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (DU3HKHU.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuan Kypca (Qu3nku
oOBeAMHEH BOKPYr (Qu3Myeckux Teopuid. Begymum B Kypce sBisieTCs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHH, BEIICCTBE U
ToJIe.

Hoea eymanumapuzayuu. E€ peanmuzanuss NOpeaIIosaraeT MCIOJIb30BaHUE
T'YMaHUTAPHOTO TOTEHIMala (PU3NYECKON HAyKH, OCMBICICHUE CBSA3U PA3BUTHUS
bu3ukn ¢ pa3BUTHEM O0OIIEeCTBa, a TakKkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU MTPOOIEMaMHU.

Hoess npuknaownoii  nanpasnennocmu. Kypc ¢(usukum mpegmnosaraer
3HAKOMCTBO C IIUPOKUM KPYTOM TEXHMUYECKUX U TEXHOJIOTMYECKUX MPHUIIONKECHUM
M3YUYCHHBIX TEOPHIl U 3aKOHOB.

Hoes »skonocuszayuu peanusyeTcss TOCPEIACTBOM BBEICHUS DIIEMEHTOB
COJIEp)KaHMs, TOCBSIIEHHBIX OSKOJOTMYECKHM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKH W TEXHOJOTHH, a TakXke OOCYXICHHS
npo6JieM pallMOHAIBHOTO MPUPOIOTIOIH30BAHMS U SKOJIOTMYECKOI 0€30MacHOCTH.

CTep>KHEBBIMH 3JIEMEHTAaMHU Kypca (U3WKH Ha YPOBHE CPEIHErO OOIIero
oOpa3oBaHus SBIAIOTCS (pusmdeckue Teopuu (HopMUpOBaHHME TPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (U3UUECKOU TEOPHH, posid (PyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIMIIOB B  COBPEMEHHBIX MPEJCTaBICHUSAX O TMpUPOJe, TpaHHUIaX
NPUMEHUMOCTH TEOPHUH, JUIsi ONUCAHUSI E€CTECTBEHHO-HAYYHBIX SIBJICHUU W
MIPOIIECCOB).

CUCTeMHO-ACSITENbHOCTHBIN TOJIX0/I B Kypce (DU3UKU peanu3yeTcs: Mpeke
BCEro 3a CUET OpraHU3allld IKCIEPUMEHTATBHOU AESATENBHOCTH O0YYarOMIMXCA.
Jns  GazoBoro ypoBHsS Kypca (U3MKM — OTO UCIOIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M J1a0OpaTopHBIX padoT,
KOTOpbIE B TporpamMme mo (pusuke oObeIWHEHbI B OOIIMN CHUCOK YYEHHYECKHX
MpaKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTOpHBIX padoT,
MPOBOJUMBIX JJIE KOHTPOJST M OIEHKU, OCYHIECTBIISIETCS YYaCTHHUKAMU
o0pa3oBaTeIbLHOTO TMpollecca MCXOJsd U3 OCOOCHHOCTEH IUIAaHUPOBAHUS U
OCHallleHUs KabuHera Qusuku. Ilpu »>TOM oOecnieunBaeTCs OBIAJICHUE
OOyYarOIIMMUCS yMEHUSIMUA TPOBOJIUTh KOCBEHHBIC W3MEPCHHS, HCCIICIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEJIMYMH M TOCTAHOBKY OIBITOB IO TPOBEPKE
MPEJI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHUE YAENAETCS PELIEHUI0 PAaCYETHBIX M KaueCTBEHHBIX
3anay. [Ipu 3TOM Ayig pacd€THBIX 3a/7a4 NPUOPUTETOM SIBIIAIOTCS 3aJa4M C SIBHO
3aJJaHHON (PU3MUYECKOU MOJEIIBIO, TO3BOJIAIOIINE IPUMEHATh U3yUYE€HHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 pasjieia Kypca, TaK W MHTETPUPYS 3HAHUS U3
pa3HbIX pa3nesoB. /[ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBISIOTCS 3a/aHUS HA
OoOBbsICHEHHE TPOTEeKaHUs (U3MUECKUX SIBICHUNW W TIPOIECCOB B OKpPY’KaroIlen
KU3HU, Tpelytoume BbhIOOpa (U3MUECKON MOJENH JUIsl CUTyallud MPaKTHUKO-
OpPHUEHTHPOBAHHOTO XapakTepa.

B coorBerctBun ¢ TpeboBanmsmu DPIOC COO x wmarepuagbHO-
TEXHUYECKOMY OO€CIEUeHUI0 Y4eOHOro rmpoliecca 0a30BbIM ypOBEHb Kypca
(bU3UKK Ha ypOBHE CpeTHEro o01Iero o0pa3oBaHusl JTOHKEH U3y4aThCsl B YCIOBHIX
MpeIMETHOro KaOuHeTa (U3UKKM WIM B YCIOBUSX MHTETPUPOBAHHOTO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOIro IMKiIa. B kaOuHete (DU3UKU TOHKHO OBITH
HEeoOXoauMoe J1abopaTopHOEe OOOpYAOBaHUE JJISI BBINOJTHEHUS YKa3aHHBIX B
nporpamMme 1o GU3NKE YYCHHUYECKUX MPAKTHYECKUX padOT M JEMOHCTPAIMOHHOE
o0opyI0BaHUE.

JlemoHCTpaninoHHOe 00opyoBaHuE (QOpMUPYETCSI B COOTBETCTBUU C
OPUHIIUIIOM MUHUMAJIBHOM JOCTaTOYHOCTH H  00€CleYMBaeT TMOCTAHOBKY
MEPEUYNCIICHHBIX B MporpaMMe 10 (DU3UKE KIIIOYEBBIX JACMOHCTpAIlUNA IS
WCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUA W  MPOIECCOB, OMIUPHUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMCHECHHH.

JlabopaTopHoe 000pynOBaHHE IS YYEHHUECKHX MPAKTUYECKUX padoT
dbopmupyeTcss B BUJE TEMATHUYECKHX KOMIUIEKTOB U OOECNEYMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JAByX oOydaromuxcs. TeMaThuyeckue KOMIUIEKTHI
7ab0paTopHOTO 000pYAOBaHUSL JOJDKHBI OBITH TMOCTPOCHBI HA KOMILIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a TaKKE KOMIBIOTEPHBIX
WU3MEPUTETHHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOPATOPHUH.

OCHOBHBIMH LIETISIMU U3YYCHUS (PUBUKHU B 001IIeM 00pa30BAHHH SIBIISTFOTCS:

e (opmMupoBaHue HWHTEpeca W CTpEeMJICHHS OOYYarONIUXCS K HAYYHOMY
W3YUYCHUIO TIPUPOJIBI, PA3BUTHEC WX HHTCIUICKTYaIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ/i€ TO3HAHUSA U (POPMUPOBAHUE
WCCJICIOBATEILCKOTO OTHOIICHUS K OKPY KAIOIIUM SIBIICHHUSIM;

e (opmMupoBaHME HAYYHOTO MHPOBO33PCHHS KaK pe3yibTaTa HW3YUYCHUS
OCHOB CTPOCHHMSI MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

e (opmupoBanme yMeHHUN OOBSCHATH SBICHUS C HCIOJB30BAaHUEM
bu3HYeCcKX 3HAHUHN M HAYYHBIX JJOKA3aTEIbCTB;

e (opmupoBaHue npeACTaBICHUN O pONM (PUMKHU I PA3BUTHS JAPYTHX
CCTCCTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTkeHHe ATUX IIeJIe 00SCIICUMBACTCSl PEIICHUEM CIICAYIONINX 3a7a4d B

npoIriecce u3yueHus Kypca (U3MKM Ha YPOBHE CPEIHETO 00Iero o0pa3oBaHus:



e nmpuoOpeTeHue  CUCTEeMbl  3HaHUH 00  oO0mux  (PU3UYECKHUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJTFOYAS MEXaHUKY,
MOJIEKYJIAPHYIO (PU3UKY, SJIEKTPOJUHAMHKY, KBAHTOBYIO GU3HKY U
AJIIEMEHTBI aCTPO(PU3UKH;

e (opmupoBaHue yMEHUN TPUMEHSATH TEOPETUUYECKUE 3HAHMUS IS
OOBsCHEHUs (PUBMYECKUX SBJICHUHW B TMPUPOAEC U JIA TMPUHATHUSA
MPAKTUYECKUX PEIICHUH B OBCEIHEBHOW KU3HU;

e OCBOGHHE CHOCOOOB pELIECHUS pa3IUYHbIX 3aJad C SBHO 3a/laHHOM
dbu3nueckoil MOAENbI0, 3a]ad, MOJPa3yMEBAIOIINX CaMOCTOATEIbHOE
co3aHue PU3NYECKOW MOJEIIH, aJIeKBAaTHON yCIOBUSIM 33/1a4uH;

e TMOHMMaHUE (PU3NYECKUX OCHOB U MPHUHIMIOB JCUCTBUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUAHUS HA OKPYKAIOIILYIO
cpeny;

e OBJIAJICHUE METOJAMHU CaMOCTOSITEJILHOIO IJIAHUPOBAHUS M MPOBEACHUS
(bu3HYEeCKUX SKCIEPUMEHTOB, aHAIM3a M HHTEpIpeTanuu MHGOpMaINH,
OTIPEJIEJICHHS] TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

e CO3JIaHUE YCJIOBHM JJI Pa3BUTHS YMEHUH MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIESITETLHOCTH.

Ha wusyuenune ¢usuku (6a30BbIi YpOBEHb) Ha ypPOBHE CPEAHETO OOIIETro
oOpa3oBanus orBoautcsa 136 gacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 kiacce — 68 yacoB (2 yaca B HEJIEIIIO).

B nporpamme mno @usuke omnpeneneH MepeyeHb JIa0OpaTOPHBIX U
PaKTUYECKUX palOoT.



COAEPKXAHUE OBYYEHUA
10 KJTACC

Pazgen 1. ®u3nka u MeTOAbI HAYYHOT' O MIO3HAHUS

®usuka — Hayka o npupoae. HayuHble METOABI MO3HAHHS OKPYNKAKOUIErO
mupa. Posb 3KkcnepuMeHTa M TEOPUH B MPOLECCE IO3HAHUS IIPUPOIBI.
OKCHepUMEHT B (PUBHKE.

MopnenupoBanue (HU3MYECKUX SIBICHUNM M TpolieccoB. HayuHble THMOTE3bI.
dusnyecKkrue 3aKOHbI U Teopuu. [ paHUII MPUMEHUMOCTH (HU3UYECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBHSI.

Ponp u mecTto ¢usuku B (GOpMHUPOBAHWM COBPEMEHHON HAy4YHOW KapTHUHBI
MHPA, B TPAKTUYECKOMN AEATEIIBHOCTHU JIIOAEH.

Jlemoncmpayuu

AHajoroBple W MHQPPOBBIE W3MEPHUTEIbHBIC MPHOOPHI, KOMITBIOTEPHBIC
JATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe JBrkeHHUE. OTHOCHUTEIBHOCTh MEXAHMYECKOTO JIBUKEHUS.
Cucrema otcuéra. TpaekTopusi.

[lepemelienne, CKOpoOCTh (CpedHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCThb) H
YCKOPEHHE MaTe€pUaIbHOW TOYKH, MX MPOCKIHUH HA OCH CHUCTEMbl KOOPAMHAT.
CroxeHue nepemMenieHnii U CI0KEeHUE CKOPOCTE.

PaBHOMepHOE M PaBHOYCKOPEHHOE MpPsSMOJIMHEWHOe IBuKeHue. [ 'paduxu
3aBUCUMOCTH KOOPJHMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMEIICHUs
MaTepUaibHOW TOYKH OT BPEMEHH.

CBoOonHoe najienue. Y CKOpeHre CBOOOIHOTO MaIeHuS.

KpuBonnHeitHoe  BWXKeHUE. J[BMKEHHE  MaTepUAIbHOW TOYKHA 11O
OKPY’KHOCTH C IIOCTOSHHOM IO MOJAYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHENHAS
ckopocTs. [lepuoa u yacrora odpaiienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckre yCTPONCTBA W NPAKTHUYECKOE MPUMEHEHHE: CIHAOMETP,
JIBU>KEHUE CHAPSIOB, LICTIHbIE U PEMEHHBIE MTEpEIayuu.

Jlemoncmpayuu

Mogenb cucTemMbl OTCUYETA, WILTIOCTPALUS KUHEMATUYECKUX XapaKTEPUCTUK
JIBUKEHUSI.

[IpeoOpa3zoBanue ABUKEHUHN C UCTIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOnronenne ABUKEHHS Tea, OPOIIEHHOTO MOJ YTJIOM K TOPU3OHTY M
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOHOTO MaICHHUS.

Hamnpapienue ckopocTH npu ABUKEHUU 110 OKPY>KHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3ydeHne HEpaBHOMEPHOTO ABMKEHHS C LEJbI0 ONPENEICHUS] MTHOBEHHOMN
CKOPOCTH.

HccnenoBanre COOTHOLIECHUSI MEXAY HYTSIMHU, MPONACHHBIMU TEIOM 3a
MOCJICIOBATEIbHBIE PABHBIE MPOMEXKYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JIBUKEHHU C HAYaJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3yuenue nBuxeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuaiun  otHocuTensbHOCTM  ['amunesa. IlepBeii  3akoH  HeroToHa.
HNHepunalibHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. Ilpunnun cynepnosuuuu cuil. Bropoi 3akoH HeroToHa
JUISl MaTepUaIbHOM TOUKU. TpeTuii 3akoH HproToHA 1Sl MaTepUaibHbBIX TOYEK.

3akoH BcemupHoro TtsaroteHus. Cuna Tsxkectu. IlepBasg kocMuueckas
CKOPOCTBb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoibxeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus: CKOJIbKEeHUS U cuiia TpeHus nokosd. Koadduiment tpenus.
Cuna conpoTUBIICHUS MPU ABUKEHUU TEJIa B KUJIKOCTH WJIU rase.

[TocTtynarenbHOE U BpalaTeibHOE JBHKEHUE aOCOMIOTHO TBEPIOTO TENa.

MOMEHT CuJIbl OTHOCUTEIIBHO OCH BpauieHus. llneuo cunel. YcnoBus
paBHOBECHS TBEPAOTO TEIA.

TexHuyeckre yCTpPOMCTBA M MPAKTUUYECKOE TMPUMEHEHUE: MOAIINITHUKH,
JBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBenue nHepuuu.

CpaBHeHUE Macc B3aUMO/ICUCTBYIOIIHX TEI.

Bropoi 3akoH HproToHa.

N3mepenue cu.

Ciio)xeHue cui.

3aBUCUMOCTh CWJIbl YIIPYTOCTH OT Aieopmaliuu.

HesecomocTts. Bec Tena npu yCKOPEHHOM NOABEME U T1aJICHUU.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbXEHUSI.

YcnoBust paBHOBECHS TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenue aBuxeHus: Opycka 1o HakJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI YOPYTOCTH, BO3HHUKAIOUIUX B MPYKUHE U
pe3rHOBOM 00pasiie, oT ux aedopmMaiuu.



HccnenoBanne ycinoBHM paBHOBECHS TBEPAOrO TeEJd, HWMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKonwvl coXpanenus 6 MexaHuke

Nmiynbc MarepuanbHOM TOYKHM (Te€da), CUCTEMbl MaTe€pUAlIbHBIX TOYEK.
NMnysbc CHIIBI M M3MEHEHUE HUMITYJIbCa Tea. 3aKOH COXPAaHEHHsI HMMITYJIbCa.
PeaktuBHOE BUXKEHUE.

PaboTra cuiiel. MOIITHOCTE CUIIBL.

Kunernueckass sHeprusi MarepuanbHO Touku. Teopema 00 H3MEHEHUU
KUHETHUYECKOW SHEPTUMU.

[TorennumanbHas DHEPrus. ITorennumanbHas DHEprus YIIpyro
nedhopmupoBaHHOM — npyxuHbl.  [loTeHuumanbHas  SHeprus Teida  BOJIU3U
MTOBEPXHOCTH 3€MIIH.

[loreHnuanbHple W HENOTCHUUAJIBHBIE  CHJIBIL. CBsizb  paboOTHI
HEMOTECHUHUAIBHBIX CUJ C WU3MEHEHUEM MEXaHMYECKOW SHEPTUM CUCTEMBI TEI.
3aKOH COXpAaHEHUSI MEXAaHUYECKON SHEPIUH.

Ynpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuyeckre yCcTpoCTBa M NPAKTHUYECKOE NMPUMEHEHHUE: BOJIOMET, KOIED,
MPYXUHHBIN TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexos moTeHIIMATBLHON SHEPTUH B KHHETUYECKYIO U 00paTHO.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabonul

HccnenoBanne cBS3u pabOTHI CHJIBI C U3MEHEHUEM MEXaHUYECKOW SHEPIHH
TeJIa Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO XKIyTa.

Pa3znen 3. MoJgiekyasipnasi Gu3uka u TepMOAUHAMHMKA

Tema 1. Ochogvl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO-KMHETUYECKOW TEOPUH U UX ONBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwkenue. Juddysus. Xapakrep IBIKECHUS U
B3aMMOJICMCTBUSl 4YaCTHL BellecTBAa. MOJENU CTPOEHUsl Ta30B, XKUIAKOCTEU U
TBEPIBIX TET U OOBICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojelnel. Macca u
pa3mepsbl Mosiekyil. KonnuectBo Bemectsa. [loctosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
Llenscus.

Mogens  upeanbHoro rasa. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUM UJCATbHOTO raza. AOCONIOTHAs TeMIieparypa Kak mepa
CpeOHEW KWUHETUYECKOM SHEPIUM TEIUJIOBOIO JBHXEHMS uactul rasa. l[llkana
temneparyp KenbBuHa. ['a30Bble 3akoHBI. YpaBHeHHEe MeHneneeBa—KiamneipoHa.
3akoH [laneroHa. M3ompouecchl B UACaIbHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM



BemecTBa. ['paduueckoe mpeacraBieHrne H30MPOIIECCOB: U30TEPMa, M30X0pa,
n3obapa.

TexHudeckue yCTpOWCTBA U MPAKTUUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapoMeTp.

Jlemoncmpayuu

OnwITHI, JAOKA3bIBAIOIINE JIUCKPETHOE CTPOCHHME BEMIeCTBa, (GoTorpaduu
MOJIEKYJI OPTaHUYECKUX COECTUHEHUM.

OmnpiTel 0 UG GY3UH KUAKOCTEHN U Ta30B.

Monens 6pOyHOBCKOTO ABUKECHHUSI.

Mogensb onbita LTepHa.

OnbITHI, JTIOKa3bIBAIOIITUE CYyIIIECTBOBaHUE MEXMOJIEKYJISIPHOTO
B3aNMOJEHUCTBUS.

Monens, miuTroCTpUpyomias Ipupoay JaBiI€HUS Ta3a Ha CTEHKU COCY/a.

OnpIThl, WUIIOCTPUPYIONINE YPAaBHEHHE COCTOSIHUS HJACAIbHOTO Tasa,
M30IPOLIECCHI.

Yuenuueckuii saxcnepumenm, nabopamopnsie pabomoi

Ornpenenenue mMaccbl BO3yXa B KJIIACCHOM KOMHATE€ Ha OCHOBE M3MEPEHUN
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEpaTyphbl BO3/1yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXKy apaMeTPaMu COCTOSTHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocno6bl mepmoouHamuKku

TepMmonnHaMuueckass cucreMa. BHYTpeHHsIE dHEpPruss TEPMOAMHAMUYECKON
CUCTEMBI U coco0bI €€ n3MeHeHus. KonnuecTBo TemioTel U padota. BHyTpeHHss
SHEpPrusi  OAHOATOMHOrO  HWJeajJbHOro  raza. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyYeHUE. Y IeJIbHAS TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEII0Th Mpu TEIUIoNepeaye.

[lonsitue 00 ammabatHoM mpouecce. llepBblid 3aKOH TEPMOAMHAMHUKH.
[IpuMeHeHue TmepBOro 3akOHA TEPMOJMHAMHUKHM K H3ompoleccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmoaumHamuku. HeoOpatumocTh MpOIECCOB B MPHUPOJIE.

TennoBple  MamuHbl.  [IpUHIMOBI ~ AEHCTBHS  TEIUIOBBIX  MAalIWH.
[IpeobpazoBanusi ’HEpPrUM B TEIUIOBBIX MamiuHax. KosdduuueHTt mnosie3Horo
nerctBust TerioBod MamuHbl. [lukn KapHo u ero ko3d@puuUeHT moJie3HOTO
JEUCTBUA. DKOJIIOTHYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.

TexHudeckue yCTpOIICTBA M MPAKTUUYECKOE IPUMEHEHHE: JBUTATEINb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIBHUK, KOHIUITUOHED.

Jlemoncmpayuu



W3meHeHne BHYTpEHHEH HSHEPruy Tella MPU COBEPIICHUH PAaOOThI: BBUIET
npoOKku u3 OyTBUIKM TOJ JEUCTBHEM CXATOTO BO3JyXa, HarpeBanue 3gupa B
JaTYHHOU TpyOKe MyTEM TpeHUs (BUICOJEMOHCTPALINS).

N3meHenune BHyTpeHHEN SHEPTUH (TEMIIEpaTyphl) Tea MpH TeIionepeaaye.

OnpIT 1Mo aanabaTHOMY pPaCHIMPEHUI0 BO3jayxa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, IBUTATEIsl BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO
JIBUTATEJIS.

Tema 3. Azpezamnvle cocmoanusa eeugecmea. Dazoewvle nepexoovl

[TapooOpa3zoBanue u koHaeHncanus. Mcnapenue u xunenue. AOCOIIOTHAS U
OTHOCUTENbHAsl BIAXHOCTh BO3ayxa. HacebliieHHbld map. YienbHas TeruioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUSI OT AABJICHHUS.

Tépnoe Teno. Kpucramnmyeckue n amop(Hbie Tena. AHU30TPONHMS CBOMCTB
kpuctaiioB. Kuakue kpuctaimibl. CoBpeMmeHHble Marepuanbl. [liaBieHue wu
KpUcTayui3anus. Y aefbHas Tersiora miasienus. Cyonumarusi.

YpaBHeHuUe TEII0BOro OanaHca.

TexHuueckue yCTpPOWCTBA W MPAKTHUYECKOE NPUMEHEHHUE: TUTPOMETp U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTUHU IMOTYUYEHHUSI COBPEMEHHBIX MaTepHUaioB, B
TOM YHCJIE€ HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIILIEHHBIX APOB.

Kunenuve npu noHUW>KEHHOM JIaBJICHUH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaOmnroienrie HarpeBaHus U IUIaBJICHUS! KPUCTAUIMYECKOrO BEIIECTRA.

JleMoOHCTpanust KpuCTaoB.

Yyenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepeHne OTHOCUTENBHOM BIAXKHOCTH BO3TyXa.

Paznen 4. JnekTpoanHaMHuKAa

Tema 1. Inekmpocmamuxa

OnekTpu3auuss Tela. OIJEKTpUYeCKHil 3apsia. JlBa BuAa BIEKTPUUECKUX
3apsaoB. [IpOBOAHWKM, IUAIEKTPUKU WU MOJYNPOBOJHUKHU. 3aKOH COXPAHEHHS
AIEKTPUYECKOTO 3apsIa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueuHslil 3aeKkTpuuecKuil 3aps.
Onektpuueckoe mojne. Hanpsok€HHOCTh  3nekTpuueckoro mnojsa.  [IpuHnun
CYIEPIO3ULIAMN DIEKTPUUYECKUX TMOJIeH. JIMHUM HanpsyKEHHOCTH JJIEKTPUUECKOTO
TOJIS.

PaGora cun  anekrpoctatmueckoro  moina.  [lorennman.  PasHocTth
MIOTCHIMAN0B. [IpOBOAHUMKM W JUANEKTPUKA B DIIEKTPOCTATUYECKOM IIOJIE.
JuanexTpuyeckas NpOHULAEMOCTb.



OnekTpoéMkocTh. KonnencaTop. DIeKTpOEMKOCTh IJIOCKOr0 KOHAEHCATOPA.
DHeprus 3apsHKEHHOT0 KOHAEHCaTopa.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOEC MPUMEHEHHUE: JJIEKTPOCKOII,
IEKTPOMETP, SJIEKTPOCTAaTHUYECKash 3alluTa, 3a3€MIICHHE 3JIEKTpOnpHOOpOB,
KOHJIEHCATOpP, KONMUPOBAJIbHBIN anmnapar, CTPyHAHbINA TPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M NPUHLIMI IEUCTBUS JIEKTPOMETPA.

B3anmopenicTBre Ha NEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOAHUKH B DIEKTPOCTATUYECKOM ITOJIE.

DIIEKTPOCTATUYECKAS 3AIIUTA.

JIA3IIEKTPUKY B 3IEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTM  IUIOCKOTO KOHJEHCAaropa oOT  IUIOLIAAH
IJJACTUH, PACCTOSHUS MEXAY HUMH U IUDJIEKTPUUECKON MPOHULIAEMOCTH.

DOHeprus 3apsHKEHHOT0 KOHAEHCATOPA.

Yuenuueckuii saxcnepumenm, nabopamopnsie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtil Inekmpuueckuil mok. Toku é paznuunulx cpedax

DONEeKTPUYECKUA TOK. YCIOBUSL CYILIECTBOBAHUS DJIEKTPUUYECKOTO TOKA.
Nctoununku Toka. Cuna Toka. [IoCTOSTHHBIN TOK.

Hanpstxenue. 3akon Oma i1 y4acTKa LETH.

DJEKTPUYECKOE CONPOTHUBIIEHUE. YJEIBHOE CONPOTHBIICHHE BEILECTBA.
[TocnenoBaTenbHOE, MAPAIIIETBHOE, CMEIIIAHHOE COEIMHEHHUE TPOBOIHUKOB.

PabGora oanektpuyeckoro Toka. 3akoH Jxoyms—Jlenma.  MomHOCTb
AIEKTPUYECKOrO TOKA.

DJIEKTPOJBWXKYILAs CHUJIa U BHYTPEHHEE CONPOTUBIIEHHE WCTOYHMKA TOKA.
3akoH Oma Juist MOTHOM (3aMKHYTOM) 35ieKTpryeckoi 1ienu. KopoTkoe 3ambIkaHue.

ONEeKTpoHHass  MPOBOJMMOCTb  TBEPABIX  METALIOB.  3aBHCHUMOCTH
COINPOTHUBJIEHUS] METAJIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKMY. CobcTBeHHas U npUMeCHast IIPOBOJIMMOCTh
NOJIyIIpOBOJHUKOB. CBoiicTBa p—N-niepexoaa. [1omynpoBoJHUKOBBIE TPUOOPBHI.

DOneKTpuYecKuid TOK B  pacTBOpax M  paciilaBaX  DJIEKTPOJIUTOB.
DIEeKTpOaUTUYECKAs TUCCOUMAIUS. DIEKTPOIIN3.

DneKkTpuueckuid TOK B razax. CamMoCTOSITENbHBII M HECAMOCTOSITEIbHBIN
pazpsan. Monnus. [Lnazma.

TexHu4eckue yCTpoWcTBa M MPAKTHYECKOE IPUMEHEHHUE: aMIEPMETP,
BOJITMETP, PEOCTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelibHble MPHOOPHI,



3JIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP COIPOTUBIICHUS, BAKYYMHBIN U0/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOITYITPOBOAHUKOBBIN IUO/, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepenne cuiibl TOKa U HapsDKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHS] HUIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IJIOIIA/IN TIONIEPEYHOTO CEYEHUS U MaTepuaa.

CMelaHHOE COeIMHEHUE TPOBOIHUKOB.

[IpsmMoe wu3MepeHHE SIEKTPOABMXKYIIEH cuibl. KoOpoTkoe 3amblKaHUE
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIICHUS.

3aBUCHUMOCTB CONPOTUBIICHHS METAJNIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOITUTOB.

HckpoBoui pa3psia U IPOBOAUMOCTb BO3AyXa.

OHOCTOPOHHSSI TPOBOIUMOCTD IHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

N3ydeHne cMEMaHHOr0 COETMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABHXKYILIEH CUIIbI UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJIEHUS.

Hab6mronenre anekrpoiunsa.

MexnpeaMeTHble CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHs B 10 kiacce ocyuiecTBisieTcs ©
YUYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMud MaTEMaTHKH,
OHOJIOTMU, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvle nonsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAay4YHOIO
NO3HAHU: SIBJICHUE, HAay4YHbIH (pakT, rumores3a, (u3nyeckas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, SKCIIEPUMEHT, MOJICIMPOBAHUE, MO/IEIb, U3MEPEHHUE.

Mamemamuxka: pellleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (QyHKIMS,
napabona, runep6oina, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U X IPOECKLIUH HA OCH KOOPAWHAT, CJI0KEHUE BEKTOPOB.

Buonocus: mexanndyeckoe JBUKEHUE B KUBOW mpupojae, Auddysusi, ocMoc,
TEIJI000MEH KMBBIX OPraHU3MOB (BUbI TEIUIONEPEaayuH, TEIJIOBOE PABHOBECHE),
AIEKTPUYECKUE SIBJICHUS B KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, XKUIKOCTEH U
ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JIJIEKTPOIMTHYECKAS AUCCOLMALNS,
rajibBaHUKa.

l'eoepaghus: BIaxXHOCTh BO3/yXa, BETPbI, 0aApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHWE IBUXKEHUU C HCIOJIL30BAaHUEM MEXaHH3MOB,
Y4ET TpPEHHs B TEXHHKE, MOMIIWITHUKH, HCIIOJb30BAHUE 3aKOHA COXPaHEHUs



UMITyJIbCa B TEXHUKE (pakeTa, BOAOMET WM Jpyrue), JBUTaTelb BHYTPEHHETO
CropaHusi, mapoBasi TypOuHa, OBITOBON XOJIOAWIBHHUK, KOHAUITMOHED, TEXHOIOTUN
IIOJy4YEHUsI COBPEMEHHBIX MATEPUAIIOB, B TOM YHUCJIEC HAHOMATEpHAIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTAaTUYECKAsl 3allMTa, 3a3eMJICHHUE 3JIEKTPONpHOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIbHBIE puOOPBHI,
AIIEKTPOOCBETUTEIbHBIEC TPUOOPHI, TAIbBAHUKA.

11 KJIIACC

Pa3znen 4. DiekTpoaHaMHUKA

Tema 3. Maznumnoe none. I1eKMmpOMaZHUMHAA UHOYKYUS

IToctostHHbIE ~ MarHUTHl.  B3aMMOAEHCTBUME  IOCTOSIHHBIX ~ MAarHUTOB.
MaruutHoe none. Bektop MarHuTHOM uMHAYKUMM. [IpuHomn cynepro3uuuu
MAarHuTHbIX NoJied. JIMHUM MarHuTHOM WHAYKUMH. KapThHa JIWHHMI MarHUTHOM
WHIYKIHAH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarnutHoe T10JIe TPOBOJHMKA € TOKOM. KapTwHa JMHUN WHIYKIUU
MAarHUTHOI'O TOJIS JUIMHHOTO MPSIMOrO ITPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaencrBue mpoBOAHUKOB C
TOKOM.

Cunia AMnepa, €€ MOJTyJib U HalpaBJICHUE.

Cuna Jlopenua, €€ MoJly/ib U HanpaByieHUE. JIBUKEeHHE 3apsyKEeHHON YaCTHUIbI
B OJTHOPOJTHOM MarHuTHOM mojie. Pabora cuisl Jlopenna.

SIBneHne HNEKTPOMArHUTHOM WHAYKUMH. [IOTOK BeKTOpa MAarHUTHOM
MHAYKUAHW. OJIEKTPOABIKYIAS CHJIAa HWHAYKUUM. 3aKOH 3JIEKTPOMArHUTHOU
nHayknuu @apanes.

BuxpeBoe anekTpuyeckoe IMoje. DICKTPOABWKYILAS CHiIa HHAYKIWU B
IIPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIATENBHO B OJJHOPOJHOM MarHMTHOM MOJIE.

ITpaBuno Jlenna.

NHIyKTUBHOCTh.  SIBJIEHME CaMOMHIYKIMHU. OJIEKTPOJBIKYILAs Ccujia
CaMOVHIYKIUU.

DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHndeckre yCTPOMCTBA M IMPAKTUYECKOE TIPUMEHEHUE: IIOCTOSHHbBIC
MAarHUThl, JJEKTPOMArHUTHI, JJIEKTPOJABUIATENb, YCKOPUTEIH DJIEMEHTAPHBIX
YaCTHULl, UHAYKIIUOHHAsS TI€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKIJIOHEHHE 3JIEKTPOHHOIO MTy4YKa MarHUTHBIM TIOJIEM.

JIvHUM MHIYKIUY MAarHUTHOTO ITOJIS.

B3anmonencTBue AByX MPOBOJHUKOB C TOKOM.



Cuiia Amnepa.

[evictBrue cuibl JIopeHIIa Ha HOHBI AJIEKTPOJIUTA.

SIBiieHUE ANTEKTPOMArHUTHON UHTYKIWH.

IIpaBuno Jlenna.

3aBUCHUMOCTh 3JIEKTPOJBHKYILEH CUJIbl MHIYKIUU OT CKOPOCTH M3MEHEHUS
MarHUTHOTO MOTOKA.

SIBiieHME CaMOMHAYKIINH.

Yyuenuueckuii sxcnepumenm, nabopamopmsvie pabonul

N3ydeHre MarHUTHOTO TOJIL KaTYIIKU C TOKOM.

HccnenoBanne neMCTBUS TIOCTOSHHOIO MAarHUTa Ha PaAMKy C TOKOM.

HccnenoBanue sIBIEHUS 3JIEKTPOMATHUTHOW HHAYKIHUU.

Pa3nen 5. KosteOanusi M BOJTHBI

Tema 1. Mexanuueckue u 3neKmpomazHumHble KoJ1e0anus

KonebarenbHas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJIEOAHUS.
[Mapmonnueckue kosiebanus. Ilepuon, yactora, ammuTyaa u (asza koseOaHUMA.
[IpyXMHHBIN MasTHUK. MaTreMaTU4eCcKHuii MasTHUK. Y PAaBHEHHE IapMOHUYECKHX
kosebanwmii. [IpeBparienue sHEpruu Ipu rapMOHUYECKUX KOJICOaHUSX.

Konebarenpubiii  koHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KoJieOaHUs B
UJeaTbHOM KO0JIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHWYEeCKUMU W
AJIIEKTPOMAarHUTHBIMU KoJjiebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPI'UM B UJaTLHOM KO0JIeOaTeIbHOM KOHTYPE.

[IpencraBiieHne 0 3aTyxaronux KoJieOaHUSX. BBIHYKIEHHbIE MEXaHHYECKHE
Kosebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMUs.

[Tepemennbiii  TOK. CHHYCOUNAIBHBIA MEPEMEHHBI TOK. MOIIHOCTh
MEPEMEHHOT0 TOKAa. AMIUIUTYJIHO€ W JECUCTBYIOLIEEC 3HAYECHHE CHUJIbI TOKa U
HaIPSIKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepegadya U NOTpeOICHUE IEKTPUUECKON
SHEPIruM. DKOJOTMYECKUE PUCKHU TMPHU MPOU3BOJICTBE AIEKTpodHepruu. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTIUU B IOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA M TMPAKTUYECKOE NPUMEHEHHE: AIEKTPUUYECKUI
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, TUHHUM JICKTPOIIEpEaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoJIeOATENIbHOW CUCTEMBI (MIPY>KUHHBINA WU
MaTeMaTUYECKUI MasSTHHK).

HabGmronenne 3aryxaromux KojieOaHu.

HccnenoBanre CBOMCTB BBIHYK/ICHHBIX KOJICOAHUIA.

HaGmronenue pezonanca.

CB0OOIHBIE PTIEKTPOMArHUTHBIE KOJICOAHMUSI.



OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANIPSDKEHHST OT BPEMEHHM) IS
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHc mnpu MOCHENOBATEIRHOM COEIMHEHHHM PpPE3UCTOpa, KaTyUIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb TMHUY 3JIEKTPONEPEIayu.

Yyenuueckuii sxcnepumenm, nabopamopmsvie pabonul

HccnenoBanne 3aBUCMMOCTH MEPHOJA MajbIX KoJeOaHUM Ipy3a HA HUTU OT
JUTMHBI HUTU U MacChl Irpy3a.

Tema 2. Mexanuueckue u 31€KmMpoMazHUNHblE 60IHbL

MexaHudeckue BOJIHBI, yciOBHsS pacrnpoctpaHenus. llepuon. Ckopoctb
pacrnpocTpaHeHuss W JJuHa BOJHBL [lomepedHble W MPOMOJBHBIE BOJIHBIL.
HNuTtepdepeHuus u auppakiuus MEXaHU4ECKUX BOJIH.

3Byk. CkopocTh 3Byka. I'poMkocTh 3Byka. Breicora ToHa. TemOp 3ByKa.

DONEeKTPOMarHUTHHIE BOJIHBI. Y CIIOBUS U3JIyYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPa)KE€HUE, MPETOMIICHHE, TOJsApu3aius, Tudpakims,
unTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[[xana 31eKTPOMarHUTHBIX BOJIH. [[pUMeHEHHE AIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpuHUMIBI paaUOCBSI3U U TeleBUAeHUsA. Panronokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHUYecKrue YCTPONCTBA M MNPAKTUUYECKOE NPUMEHEHHUE: MY3bIKaJIbHbBIE
WHCTPYMEHTBI, YJIbTPA3BYKOBAsl MAarHOCTHKAa B TEXHHUKE M MEIMIIMHE, pajaap,
paanonpuéMHUK, TeTIEBU30p, aHTeHHa, Tenedon, CBY-meys.

Jlemoncmpayuu

OO0pa3oBaHue U pacIpOCTPAHEHHE NMONEPEUHBIX U TPOJOJIbHBIX BOJH.

Koneobmromeecs Ten0 Kak HCTOYHHK 3BYKa.

HabGmnronenue oTpaxeHus: U NPEJIOMIICHHS MEXaHUYECKHUX BOJIH.

Habmonenue natepdepenium u nudpakiuny MEXaHUIECKUX BOJIH.

3BYKOBOI1 pe30HAaHC.

HaGnrofgenue cBsS3M T'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOH W
4acTOTOM KOJIeOaHUH.

HccnenoBanue CBOMCTB AIIEKTPOMATHUTHBIX BOJIH: OTpa)kEHUE,
nperoMIIeHUE, TONsIpu3anus, AMPpakius, nHTepepeHus.

Tema 3. Onmuka

['eomerpuueckass onrtuka. lIpsMonuHEWHOE pPacnpoCTpaHEHUE CBETA B
oHOpoJIHOM cpene. JIyu cBera. ToueUHbI HCTOUHUK CBETA.

OTtpaxkeHue cBeta. 3aKOHbI OTpakeHus cBeta. [locTpoenue n3obpaxkeHuii B
IIJIOCKOM 3€pKaje.



[Ipenommnenue cBera. 3aKOHBI MPETOMIICHUS cBeTa. AOCOTIOTHBIN MTOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yrosl MOJHOrO
BHYTPEHHETO OTPAKEHUSI.

Hucnepcus ceeta. CiioxHbIi cocTaB Oenoro ceta. L[Ber.

ColOuparome U pacceuBatoiiue JuH3bl. ToHkass nuH3a. DokycHoe
paccTosiHME W ONTHYecKash cujla TOHKOM JuH3bl. [locTpoenue wuzoOpaxkeHuil B
coOuparomux U paccenBaromux JuH3ax. Gopmyna TOHKOW JUH3BI. YBeJIUYEHUE,
JaBaeMoe€ JIMH30M.

[Ipenesbl I(PUMEHUMOCTH T€OMETPUYECKOUN ONTHKHU.

BonnoBass ontuka. HWutepdepenius cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBuss HabOmOIEHUS MAaKCUMyMOB M MHMHHUMYMOB B HHTephEpeHIIMOHHOU
KapTUHE OT JIBYX CUH(a3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YciaoBue HaOMOACHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAJE€HUA MOHOXPOMAaTHYECKOrO0 CBETa Ha
TU(GPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuyeckue yCTpPOWCTBA M IPAKTHUYECKOE IPUMEHEHHE: OYKH, JIyIa,
doToamnmapar, TPOSKIIMOHHBINA armapaT, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS
OTTHKA, TU(PPAKITUOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsMONMHENHOE pACIPOCTPAHEHUE, OTPAXKEHUE W IPEIOMIICHHE CBETA.
Onrtuueckue npudopBkL.

[TonHOE BHYTpEHHEE OTpakeHue. Moiesb CBETOBO/IA.

HccnenoBanne CBOMCTB H300paXeHU B JTMH3AX.

Mopenu MUKpPOCKOIIa, TeJIeCKomna.

HaGmonenre unrepdepeHinm cBera.

HaOnronenune nudpakiuu ceera.

Habnronenne aucrepcuu cBeTa.

[Tonydenue criekTpa ¢ TOMOLIBIO TPU3MBI.

[Tomyyenue criekTpa ¢ MOMOMIBI0 AUPPAKITUOHHON PEIIETKH.

HabGnronenue nonsipu3aiyu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabonul

W3mepeHne nokasareis NperoMIIeHNs CTEKIIA.

HccnenoBanue CBOMCTB M300pakeHUH B JIMH3AX.

HaOGnronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI crielIHATBLHOI TEOPUN OTHOCUTETbHOCTH
['paHubl  NPUMEHMMOCTH  KJIACCHYECKOM  MexaHuku.  I[locTynarsl
CIICIIMAIbHOM TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTH MOJYJS CKOPOCTH
CBETa B BAaKyyM€, IPUHLMUI OTHOCUTEIIbHOCTH DUHILTEIHA.



OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aM€EIJICHHE BPEMEHU U COKPAILIEHUE
JUTUHBI.

DHEPrus U UMITYJIbC PEIISITUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ 3H€pFH€ﬁ U UMITYJIbCOM pCHHTHBI/ICTCKOﬁ JaCTUIIbI. SHCPI‘I/IH
ITOKO4I.

Paznen 7. KBantoBas pusznka

Tema 1. Dnemenmot K6aHMOBOI ONMUKU

®ortonsl. opmyna [1nanka cBsi3u sHeprun GOTOHA C €T0 YACTOTON. DHEprus
Y UMITYJIbC (POTOHA.

OtkpeiTre u uccnenoBanue Gororpdexra. OnbiTe A. I'. CroneToBa. 3aKOHbI
dotorpdekra. YpaBuenue DiiHmTerHa s hoTodPdekra. «KpacHas rpanuna»
dotorddekra.

JaBnenne cBera. OnbiThl [1. H. JleGenena.

XUMHUYECKOE JICCTBUE CBETA.

TexHudeckue yCTpPOMCTBA M MPAKTUUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTonaTuuK, CoIHEUHAsi OaTapesi, CBETOUO,.

Jlemoncmpayuu

®doTo3(deKT Ha yCTaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHET0 (poToaddekTa.
Ceeroauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pe3epdopaa mo paccesHUIO o -YacTHIL.
[Inanerapnas moxpens aroma. Iloctynatel bopa. M3nydenwe wm mornomieHue
(GOTOHOB MpHU NEPEexXoj€ aToMa C OAHOTO YPOBHS SHEPruM Ha Apyrou. Bumw
cneKTpoB. CIIEKTp YPOBHEW dHEPTUMU aTOMa BOJIOPOJIA.

BomnnoBsie cBoiicTBa yactul. Bomusl ne bpoiis. KoprnyckynspHo-BOITHOBOM
JTyau3M.

CroHTaHHOE U BBIHYKJIEHHOE U3JTy4YEHHUE.

TexHuyeckrue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBII KOMITbIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopaa.

OrnpeneneHue AIMHbBI BOJIHBI JIa3epa.

HabGnronenue nMHe4aThIX COEKTPOB U3TYUYEHUS.

Jlazep.

Yuenuueckuii oxcnepumenm, 1abopamopuvle pabomol
HaoGmronenre muHeiyaToro CrekTpa.



Tema 3. Amomnoe s0po

OKCHEpPUMEHTBI, JOKa3bIBAIOIIHNE CII0XKHOCTh CTpoeHUs sapa. OTKpbITHE
paanoakTuBHOCTH.  OmbITel  Pesepdopaa 1mo  ompeaeneHuro  cocraBa
paanoakTUBHOTO wW3iydeHus. CBoiictBa anbda-, OeTa-, TraMMa-u3IydeHHS.
BinusiHre paanoakTUBHOCTH Ha KUBBIE OPTAHU3MBI.

OTtkpeiTHE TpoTOHAa W HeiTpoHa. HyknonHnas mogens snpa I'eiizenOepra—
NBanenko. 3apsn saapa. MaccoBoe uncio aapa. M30Tormsl.

Anbsda-pacnaz. OIEKTPOHHBI U TO3WUTPOHHBIM Oera-pacman. [amma-
U3JlyyeHre. 3aKOH paJuoaKTUBHOTO paclajia.

OHeprus CBs3M HYKJIOHOB B sifpe. SAnepHbie cuibl. Jlepekt Macchl siapa.

SnepHble peakuuu. JleneHue U CUHTES sIep.

SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOnemMbl U TEPCHEKTUBHI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI SIACPHON JHEPTETUKH.

DOneMeHTapHbIe YaCTULbI. OTKPBITUE MTO3UTPOHA.

MeTo1b1 HAOJIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YACTHIL.

dyHaamMeHTalbHbIe B3aUMOJEHCTBUSA. ENMHCTBO (M3HUECKON KapTUHBI MUPA.

TexHuyeckue yCTponcTBa U MPAKTUUYECKOE MIPUMEHEHHE: JO3UMETP, Kamepa
Bunbcona, snepHsiil peaktop, aToMHast bomoa.

Jlemoncmpayuu

Cu€TUnK HOHU3UPYIOLINX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomuwl

HccnenoBanne TpekoB YacTHil (110 TOTOBBIM GoTorpadusim).

Pa3nen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3UKHU

Otanbl pa3BUTHUS aCTpoHOMUU. [IpukinagHoe U MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMMUM.

Bun 3Bé3nnoro nHeba. Co3Be3ausi, sipKkue 3BE3MBI, IUIAHETHI, UX BHANMOE
JIBIDKEHUE.

ConHeuHas cucreMa.

Connue. ConHeuHass akTUBHOCTb. Mcrounuk sHeprum ConHiia U 3BE3.
3BE3/1bI, X OCHOBHBIC XapaKTEPUCTUKU. [[narpamMma «CHEKTpajdbHBIM KIacc —
CBETUMOCTB». 3BE3JbI TJIABHOM ITOCIEAOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOW IOCJIEAOBATEIBHOCTA. BHYTpeHHEE CTpoeHue
3B&31. COBpEeMEHHbIEC MPEJCTABICHUS O MPOUCXOXKIACHUM U 3BoJoIu CoyHIIA U
3BE3J1. DTambl )KU3HU 3BE3]I.

Mineunbiii I[lyTe — Hama T'amaktuka. Ilomoxenuwe u aBwkeHue CojHIa B
lNanaktuke. Tumnsl ramakTuk. PaguoranakTukyu v kBasapbl. YEpHBIE ABIPHI B AIpAX
rajlJakTHK.

Bcenennas. Pacipenue Beenennoit. 3akon Xa06ia. Pazberanue rajiakTuk.
Teopus bosnbuioro B3peiBa. PeMKTOBOE U3TydYeHHE.



Macmrabnas crpykrypa Beenennoii. Meraranaktuka.

Hepewménnbie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HabmroieHuss HEBOOPYKEHHBIM IJ1a30M € UCIOJIb30BAHUEM KOMIIBIOTEPHBIX
NPWIOKEHUH JJI ONPEENICHUs MOJ0KEHNU HEOECHBIX 00OBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/1usd CEeBEpHOro MOJyIIApus U IPKUE 3BE3IBI.

Oo0o01maroiee NOBTOpeHue

Ponp ¢u3ukm u acTpOHOMMM B HSKOHOMHYECKOHM, TEXHOJIOIMYECKOM,
COLIMAJIBHOM M 3TUYECKOH cepax NeaTeTbHOCTH YEI0BEKa, poJib U MECTO (PU3UKU
Y aCTPOHOMHH B COBPEMEHHON HAay4YHOU KapTHUHE MUpPA, POJb (PU3NYECKON TEOPHUH
B (OpPMHUPOBAHMM TMPEACTABICHUA O (PU3NYECKOW KapTUHE MHUpPA, MECTO
¢u3nyecKoil KapTUHBI MUpPa B OOIIEM pSALY COBPEMEHHBIX €CTECTBEHHO-HAYUHbBIX
MPEICTABJIEHUHN O TIPUPOJIE.

MesxknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usnku 0a30Boro ypoBHsa B 11 kiacce ocyluecTBisieTcs C
YYETOM COAEPIKATENIBHBIX MEXIPEAMETHBIX CBA3C€H C KypCcaMM MaTE€MaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorxcnpeomemnvle nonsimusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAay4HOIO
NO3HAHUS: SIBJICHUE, HAy4yHbId (pakT, runoresa, (pu3anyeckas BEIUYMHA, 3aKOH,
Teopusl, HAOMIOJEHUE, SKCIIEPUMEHT, MOJETHUPOBAHNUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxka: pelIeHWE CUCTEMBl YPAaBHEHUW, TPUTOHOMETPUYECKHE
(GYHKIUHM: CUHYC, KOCUHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPBl U MX IPOEKIMM HA OCHU KOOPAWHAT, CIOKEHHE BEKTOPOB,
IPOU3BOJHBIC 3JIEMEHTAPHBIX (YHKIUH, NPU3HAKU MOJ00US TPEyTrOJIbHUKOB,
OTIpEJICJICHHE TUIONIA/IN TIOCKUX QPUTYyp U 00BhEMa Tell.

buonoecusa: snektpuueckue SBICHUS B JKMBOW MpuUpoje, KosieOaTeabHbIe
JIBW)KCHUS B )KMBOM NPUPOJE, ONITUYECKUE SIBJIECHUS B KUBOW NPUPOAE, NCHUCTBHE
paavaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJI, KpUCTAJUIMYECKAsI CTPYKTYpa TBEPABIX
TeJ, MEXaHU3Mbl OOpa30BaHMsI KPUCTAJUIMYECKON pPEIIETKH, CHEKTPaJIbHbIM
aHaJIN3.

l'eocpaghua: wmarHuTHblE TOMIOCA 3€MJIM, 3aJIeKH MArHUTHBIX Py,
dboTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKA3aHUE 3EMIICTPSCCHUIA.

Texnonocua: JHMHUM DJJIEKTpOIIEpEnad, TEHEPATOp IEPEMEHHOIO TOKa,
AJIEKTPOJBUTATENb, WHAYKLUMOHHAs II€Yb, pajap, pPaaUuONPUEMHUK, TEIEBU30D,
anteHHa, tenedoH, CBYU-meub, MpOEKIIMOHHBIA ammapar, BOJIOKOHHAs ONTHKA,
coJIHEYHas Oarapes.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHU

OcBoenue ydeOHOTO TpenMera «®Du3nMKa» HA YPOBHE CPEIHEro OOIIero
oOpa3oBanus (0a30BBIM YPOBEHb) JOJDKHO OOECTICUHTH JOCTHKCHHUE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTCIIbHBIX PE3yJIbTAaTOB.

JIMYHOCTHBLIE PE3YJIbTATDBI

JIn4HOCTHBIE pe3ybTaThl OCBOCHUs yueOHoro npeamera «Dusuka» A0HKHBI
OoTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3UIMEH JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHI, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBAa, PACIIMPEHUE KU3ZHEHHOIO
OTBITA M OTBITA JCSITCIILHOCTH B IMPOIECCE peaTu3alliid OCHOBHBIX HAINpaBIICHUN
BOCITUTATEIHPHOU JEATETLHOCTH, B TOM YHCIIC B YaCTH:

1) rpaskIaHCKOr0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAXKTAHCKOMN MO3UITUN 00yJAFOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO WiE€HA POCCUMCKOTO OOIIECTRA;

NPUHITHE  TPAJAWIIMOHHBIX  OOIEYEIIOBEYECKUX  T'YMAaHHUCTUYECKHMX U
JEMOKPaTUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AESTEIbHOCTh B MHTEpPECaX I'Pa’kKJaHCKOIrO
oO0IIeCTBa, y4aCTBOBATh B CAMOYITPABJICHUH B 00pa30BaTeILHON OpraHU3allnu;

yMEHHUE B3aMOICHCTBOBATH C COIMMAIbHBIMUA WHCTUTYTaMHU B COOTBETCTBUH C
X QYHKIUSIMH U Ha3HAYCHUEM;

TOTOBHOCTb K TyMaHUTapHOU U BOJIOHTEPCKOM IEATEIILHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUS:

c(OpMHUPOBAHHOCTH poccuiickoin rpaXaaHCKON UJCHTUYHOCTH,
NaTPUOTU3MA,;

IIEHHOCTHOE OTHOIICHHE K TOCYJAapCTBEHHBIM CHMBOJIAM, TOCTHKCHHSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHMSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHHWBATh CHUTYAIlMIO M TPUHUMAaTh OCO3HAHHBIC PEIICHU,
OpPUEHTHUPYSICh Ha MOPaJbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCIIC B
JEeATEIIbHOCTU YYEHOT0;

OCO3HAHKE JUYHOTO BKJIaJIa B IOCTPOCHUE YCTOMYUBOTO Oy TyIIIETO;

4) 3CTeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKITFOUAst SCTETUKY HAYYHOTO TBOPUECTBA,
npucymero pusnueckoi Hayke;



5) Tpy10BOr0 BOCTIMTAHMS:

UHTEpEC K pa3lnyHbIM cdepaM MpodeccrnoHalIbHON NeATENbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oyayuieit mpodeccuu u peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIC IIIaHbI;

TOTOBHOCTh M CIIOCOOHOCTHh K 0Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JIacTU
(bU3HUKY HA TPOTSYKEHUU BCEU KU3HH;

6) 3KOJIOrHYeCKOr0 BOCIIMTAHMSA:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJNbTYPbl, OCO3HAHHE TIJI0OATBLHOTO
XapaKTepa 3KOJOTUYECKHUX MPOoOIeM;

TUIAHUPOBAHKE U OCYILECTBIICHHUE ICUCTBUM B OKPYKAIOIIECH Cpelie HA OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacIIMpEHHE OMbITa JEATENBHOCTH HKOJIOTMYECKOM HANPABICHHOCTH HA
OCHOBE UMEIOIIUXCS 3HAHUHN 10 (PUBHKE;

7) HIEHHOCTH HAYYHOI'0 MO3HAHMA:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3MUECKOIN HAYKH;

OCO3HAaHHWE LEHHOCTH HAy4YHOH JI€ATEIIbHOCTH, TOTOBHOCTh B MpOLECCE
u3yyeHus: (U3MKA  OCYIIECTBISATh  IMPOEKTHYID M MCCIIEIOBATEIbCKYIO
NEeATEIIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATDHI

IHo3HaBaTe/ibHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA
ba3oBble Jloruyeckue 1eMCTBUA:
CaMOCTOATENbHO  (OpMyJMpOBaTH W aKTyalu3WpOBaTh  MpoOJEeMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
ONPENIEIIATh LEIH JESITEIbHOCTH, 3aJaBaTh IMApaMETPbl U KPUTECPUH HX
JIOCTYKCHUS
BBIABJISIT  3aKOHOMEPHOCTM W MPOTUBOPEUYUST B  PacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabaThIBaTh INIAH PEIICHUS MPOOJIEMBbI ¢ YYETOM aHaIM3a HMMEIOIINXCS
MaTEepUATBHBIX U HEMATEPHUATIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B IESITEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJIAIM, OLIEHUBATh PUCKH MOCJIEACTBUIN AEATEIBHOCTH;
KOOPJAMHUPOBATh W  BBIMOJHATH pabOTy B  YCJIOBHSIX  pPEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUSI;
pa3BUBaTh KPEaTUBHOE MBIIIUICHUE MPU PEIICHUH YKU3HEHHBIX TTPOOJIEM.
Ba3oBble ucciaeaoBarTebCKUeE 1eMCTBYA.
BJIAJIETh HAYYHOW TEPMHUHOJIOTHEHN, KJIIOUYEBBIMU IMOHATUSIMH M METOJIAMU
(u3HYECKON HayKH;



BJIa/IETh HaBbIKaMHU Y4eOHO-MCCIIEI0BATEIbCKON U MPOEKTHON AESITEIbHOCTU
B 00nacTu (pU3MKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHHOMY IOUCKY
METOJIOB peuieHus 3ahad (U3MYECKOTO COJEpKaHUs, NPUMEHEHUIO pa3IMYHbIX
METO/I0B [TO3HAHUS;

BIAJCTh BHJIAMH JCSATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIIPETalliY, MPeoOpa3OBaHUI0 W TMPHUMEHEHHIO B Pa3jMYHBIX YYeOHBIX
CUTYalMsIX, B TOM YHCJIE IPHU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBJISITH IPUYMHHO-CIICJCTBEHHBIE CBSI3M W aKTyalM3UpOBaTh 3ajauy,
BBIJIBUTATh TUIOTE3y €€ PpEIICHUS, HAXOIUTh apTryMEHThI Ui J0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a7aBaTh apaMeTpPhbl U KPUTEPUU PEIICHUS;

aHAIM3UPOBATh TOJIYYEHHbIE B XOJ€ pEHIeHUS 3aJadyd  pe3yibTaThl,
KPUTHYECKH OLICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh # (OPMYIUPOBATh COOCTBEHHBIC 3aJayll B 0Opa30BaTEILHOMU
JESATELHOCTH, B TOM YHCIIE TIPU U3YUCHUH (PUBUKY;

JlaBaTh OIICHKY HOBBIM CUTYaIUsIM, OIICHUBATh TPHOOPETEHHBIN OIIBIT;

yMETh TMEPEeHOCUTh 3HaHMUS MO0 (QU3UKE B MPAKTHUUECKYIO 00JIacTh
KU3HEJCATEIIbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX YUEOHBIX MMPEIMETOB;

BBIJIBUTaTh HOBBIE UJIEH, IPEIaraTh OPUTHHAIbHbIE TOAXO0/IbI U PEILICHUS;

CTaBUTH MPOOJIEMBI U 3a/1a4H, IOMyCKAIOIINE aJbTEPHATUBHBIE PEIICHUSI.

Pabora ¢ undgopmanmueii:

BJIa/IETh HABBIKAMH TONYy4YeHHS WH(GOpMaluu (PU3NYECKOTO COACPNKAHHUS U3
UCTOYHUKOB Ppa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBIATh IOUCK, aHalu3,
CUCTEMAaTU3alMI0 U HUHTEpIpeTanuio MH(GOpPMalUU pa3iNYHbIX BUAOB U (opM
MPEJICTaBICHHUS;

OLICHUBATh JOCTOBEPHOCTH UH(OpMAITHH;

UCTIONB30BaTh  CpeACTBa  WHGPOPMAIMOHHBIX W KOMMYHUKAIlMOHHBIX
TEXHOJIOTHA B PEUICHHH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpraHU3allMOHHBIX
3a1a4 ¢ CcoOMIOJIcHHeM TpeOOBaHWK SPrOHOMHMKH, TEXHHKH O€30IMacHOCTH,
TUTHEHBbI, pecypcocOepeKeHusi, TMpaBOBbIX M  JTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 6€30MaCHOCTH;

CO37aBaTh TEKCThl (PU3MYECKOrO COAEpPKAaHUA B Pa3IMUHBIX (opmarax ¢
y4€TOM Ha3HAYCHUsI MHPOPMAIUHU U LIEJIEBON ayJUTOPHH, BBIOUpPAs ONTUMATbHYIO
(dbopMy npeacTaBIEHUS U BU3yaU3aLllu.

KoMMyHnKaTHBHBIE YHUBEpCaJbHbIe YueOHbIe el CTBHUA:
OCYIIECTBIIAThH OOIIEHNE Ha YPOKaxX (PU3UKH U BO BHEYPOUHOU JESITENbHOCTH;
pacro3HaBaThb  MPEANOCBUIKM  KOH(MIMKTHBIX CUTyallud U CMAr4aTh
KOH(DJIMKTHI,



Pa3BEPHYTO W JIOTMYHO H3JIaraTh CBOK TOYKY 3pPEHHUS C HCIOJb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

MMOHUMAaTh M MCIIOJb30BaTh NPEUMYILIECTBA KOMAHIHOM M WHJWBUIYaJIbHOU
paboThI;

BBHIOMpaTh TEMAaTUKY M METOJbl COBMECTHBIX JEHUCTBUH C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEU KAXKIOT0 WICHA KOJJIEKTHUBA,

NPUHMMATh LEJIW  COBMECTHOM  JIESTEIIbHOCTH, OPraHUu30BbIBaTH U
KOOPJAVUHUPOBATH JIEMCTBUS IO €€ JOCTMKEHUIO: COCTAaBJIATh IUIAH JEUCTBUHU,
pacrpenensaTh pojid ¢ Y4€TOM MHEHMH YYaCTHHKOB, OOCYXKIaTh pPE3yJbTaThl
COBMECTHOM pabOThHI;

OLICHMBAaTh KA4eCTBO CBOEr0 BKJIAJa M KaXJIOTO YYAaCTHMKA KOMAaHIbI B
OOIIMiA pe3yJIbTaT MO pa3padOTaHHBIM KPUTEPUSIM;

npemiaraTb HOBBIE TPOEKTHI, OLEHUBATh HJAEU C TMO3UIMU HOBU3HBI,
OPUTMHAJILHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETMYECKOE TIOBEACHUE B PAJIMYHBIX
CUTYAaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PerynsiTuBHbIE YHUBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranm3anms:

CaMOCTOATENILHO OCYIIECTBISITh MMO3HABATENIBHYIO JACSITENBHOCTh B 00JIACTH
(GU3UKM W aCTPOHOMHUHU, BBISBISATH MPOOJIEMBI, CTaBUTh W (POPMYJIUPOBATH
COOCTBCHHBIC 3a]1a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KauyeCTBEHHBIX
3aJ1ay, TUIaH BBIMOJIHEHUS MMPAKTUYECKON PaObOThI C yUETOM MMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLICHKY HOBBIM CUTYalIHSIM;

pacuMpsITh paMKH y4eOHOIrO TMpeJMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUH;

JenaTh OCO3HAHHBIA BBIOOP, AapryMEHTHpPOBaTh e€ro, OpaTh Ha cebs
OTBETCTBEHHOCTh 3a pelieHue;

OLICHUBATh PUOOPETEHHBIN OIBIT;

cnoco0CcTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO JPYAULIMUA B 00JacTu
(bU3HUKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOLHOHAJIbHBI HHTEJVIEKT:

JIaBaTh OIIEHKY HOBBIM CUTYallMsiIM, BHOCUTh KOPPEKTHUBBI B JIESITEIbHOCTD,
OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LEISAM;

BJIAJE€Th HABBIKAMM  IO3HABATENbHOM  pedJeKcud KaK  OCO3HaHUS
COBEPILIAEMbIX JIEUCTBHM M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHMI;

UCIIOJIb30BaTh MPUEMBI peIIeKCUU ISl OLIEHKU CUTYyalluu, BEIOOpa BEPHOTO
pELIEHNS;



yMETh OIICHMBATh PHUCKH M CBOEBPEMEHHO IPUHUMATh pEIIeHUs] IO HX
CHIDKEHUIO;

MPUHUMATh MOTHBBI W apTryMEHTBHI APYTHUX TIPH aHAIW3Ee pe3yIbTaTOB
JESTeNbHOCTH;

MIPUHUMATH ce0sl, MIOHUMAasi CBOM HEJOCTATKU U JJOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TPU aHAIW3€ pe3yIbTaTOB
JIeSATEeTbHOCTH,

MIPU3HABATh CBOE MIPaBO M MPABO JAPYTUX HA OIIMOKH.

B mporecce nocTKEeHHSI JTMYHOCTHBIX PE3YJIHTATOB OCBOCHHUS MPOTPAMMBI
mo ¢U3MKEe IS YPOBHS CpEIHEro oOImero oOpa3oBaHUs Yy OOyYarolmuxcs
COBEPIIICHCTBYETCS AMOITUOHAJILHBIN HWHTEJUICKT, MIpeoJIararoIui
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKJIFOYAIOIIETO CITOCOOHOCTh MMOHUMATh CBOE AMOITMOHAIBHOE
COCTOSIHUE, BUJCTh HAMPABICHUS Pa3BUTHUS COOCTBEHHOW AMOITMOHAIILHON CeEpHl,
OBITh YBEPEHHBIM B cele;

caMOpETyJIMPOBaHMS, BKIIOUYAIOIIETO CAaMOKOHTPOJIb, YMEHUE NPHHHMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh aJIalTHPOBATBCA K
AMOIMOHAIILHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIFOYAIOMICH CTpEMIICHHE K JOCTIKCHHIO MEIH U
yCcrnexy, ONTHMHU3M, WHUIIMATUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOUX
BO3MOYKHOCTEH;

AMIIATUH, BKIIOYAIOIIECH CITIOCOOHOCTh MIOHUMATh AYMOITMOHAIEHOE COCTOSHUE
JIPYTUX, YUYUTHIBATH €r0 TMPH OCYIICCTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAIbHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTh BBICTPAMBATh OTHOIIECHUS
C IPYTHMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peiiaTh KOHPIHKTHI.

HPEIMETHBIE PE3YJIbTATHI

K koniy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y O0YHAIOIMINXCS] YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Gu3uku B (HOPMUPOBAHUH
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpPaA, B Pa3BUTUM COBPEMEHHOM TEXHUKHU H
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOACH;

VYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YYEHHBIX (DU3NUYECKUX MOJIEEH:
MaTepualibHas TOYKa, MHEepIHUAJIbHAS CUCTEMa OTCUETa, aOCOIOTHO TBEPOE TEO,
WJICAIIBHBIN a3, MOJAEIMN CTPOCHUS T'a30B, KUJKOCTEW M TBEPJBIX TEJ, TOUCUHBIN
AIIEKTPUUCCKUH 3apsij] MPU PEIICHUH (PU3NUECKHUX 33]1a4;

pacro3HaBath (pU3MUECKHE SIBJICHUS (TIPOIECChI) U OOBICHATH UX HAa OCHOBE
3aKOHOB MEXaHWKH, MOJICKYJISPHO-KUHETUYECKOW TEOPUU CTPOECHHUS BEIIECTBA U



AJEKTPOJAMHAMMUKHA:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBMOKEHHE, CBOOOJHOE TMajJcHWE TeJ, ABWKEHUE II0 OKPYXKHOCTH, HWHEPIIUS,
B3auMoJielicTBue Tell, ¢ dy3usi, OPOYHOBCKOE JNBUKEHUE, CTPOCHHE KUIKOCTEH
U TBEPJIBIX TeJ, U3MEHEHNE 00BhEMa TeJl MPU HarpeBaHUU (OXJIKICHUH), TEIIIOBOE
paBHOBECHUE, WCHAPEHUE, KOHJCHCALMS, IJIABJICHUE, KPUCTAUIM3ALMS, KUIICHUE,
BJI&JKHOCTbh BO3]lyXa, MOBBIIICHUE JIABJICHUS ra3a Mpy €ro HarpeBaHuu B 3aKPHITOM
COCyJlle, CBSI3b MEXKJIY IlapaMeTpaMHM COCTOSIHMSI Ta3a B H30IpPOIECccax,
AIEKTPU3AIUA TEJI, B3AMMOJCUCTBUE 3aPAJIOB;

OMHUCHIBATh MEXAHWYECKOE JBUKEHUE, HMCIOJIB3Ys (PU3HUYECKHE BEIUUUHBI:
KOOpJIMHATa, IyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, Cuia,
MMITYJIbC TE€JId, KUHETUYECKAasd DHEPrus, MOTCHUHUAIbHAS JHEPrus, MEXaHUYECKAs
paboTta, MeXaHWYECKas MOIIMHOCTh;, IIPH OIHUCAHWHM TPABHUILHO TPAKTOBATh
(GU3UYECKUIT CMBICT HCHOJIB3YEMbIX BEJIUYUH, UX OOO3HAUYECHUS U EIUHMUIIBI,
HaxOJUTh (POPMYJIBI, CBSA3BIBAIOIIKE JAHHYIO (DU3UYCCKYIO BEIMYHHY C IPYTHMH
BCIIMYMHAMU,

ONUCHIBAaTh M3YUYEHHBIC TEIJIOBbIE CBOWCTBA TEJI M TEIUIOBBIE SIBJICHUS,
UCTONB3Yysl (U3MYeCKUe BEJIMYMHBI: JABJICHHE Ta3a, TeMIleparypa, CpeaHss
KMHETHYECKash PHEPIrus XaOTHUYECKOIro JIBHXKCHHUS MOJIEKYJ, CpeIHEKBaapaTHYHAs
CKOPOCTh MOJICKYJI, KOJWYECTBO TEIUIOThI, BHYTPEHHSsSI SHEprus, padbora rasa,
KOd(pUIIMEHT TOJIe3HOTO JACHCTBHS TEIUIOBOTO JBUTATENs; MPH OMUCAHUU
NPaBWIbHO TPaKTOBaTh (DU3UYECKUN CMBICHT HCIOJIB3YEMbIX BEIUYHMH, HX
0o003HaYCHUS W CIWHMIBI, HAXOAUTHh (OPMYJIbI, CBS3BIBAIOIINEC JaHHYIO
(UBUYECKYIO BETUYUHY C IPYTUMHU BEJIMUYMHAM;

OTUCHIBATh N3YUYECHHBIC JIEKTPUUECCKUE CBOMCTBA BEUIECTBA U JJICKTPUUECKHUE
sBIICHUST (TIPOIIECCHI), UCTIONB3YsS (PU3NYECKUE BEITUYMHBI AJICKTPUUCCKUN 3apsij,
AJIEKTPUYECKOE T0JI€, HAMPSKEHHOCTD MOJIS, MOTEHIMAJ, PAa3HOCTh MOTCHIIUAJIOB;
IpU  OINMHCAHWHM TIPABWJIBHO TPAKTOBaTh (DU3UYECKUH CMBICT HCMOJIb3yEMbIX
BEJIMYMH, UX OOO3HAUEHUsS] M EJWHUIIBI, YKa3blBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JTAaHHYI0 (PU3UYECKYIO BETUYNHY C APYTUMHU BETMYHMHAMH,

aHAJIM3UPOBATh (PU3UUYCCKHUE TPOIIECCHI M SIBJICHUS, MCIOJB3Yys (HU3NUSCKUE
3aKOHBI W IIPUHIHUIBL: 3aKOH BceMHUpHOTO TsAroteHus, I, II u III 3akonsl HeroTOHa,
3aKOH COXPAHECHUSI MEXAHWYECKOW OJHEPruu, 3aKOH COXPAHECHUS HWMITYJIbCa,
NPUHIUN CYNEPHO3UIUA CUJI, TMPUHIUI PABHOMPABUS HHEPIUATIBHBIX CHUCTEM
OTCYETA, MOJICKYJISIPHO-KUHETHUYECKYI0 TEOPHUI0 CTPOCHHS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBS3b CPEIHEH KUHETMYECKON ASHEPrUU TEIJIOBOIO ABUXKCHHUS MOJIEKYJ C
aOCOJIFOTHOM TeMmIepaTypoi, NEepPBbI 3aKOH TEPMOJIMHAMHKU, 3aKOH COXPaHEHUS
AJEKTPUYECKOro 3apsna, 3akoH KynoHa, mpu 3TOM pa3inyaTh CJIOBECHYIO
(GhOpMYJIMPOBKY 3aKOHA, €0 MAaTeMaTUYECKOE BBIPAXKEHUE W YCIOBUS (TpaHUIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATh OCHOBHBIC TPUHIMIIBI JCHCTBUS MAaIlMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; paznuyaTh YCIOBHUS MX O€30MacCHOTO WCIIOIH30BAaHUS B
MMOBCEIHEBHOM KU3HHU;

BBINIOJIHATh JKCIIEPUMEHTHI MO HCCIEAOBAHUIO (PU3UYECKUX SIBICHUN U
MPOIIECCOB C HCMOJb30BAHUEM TNPSIMBIX M KOCBEHHBIX HM3MEPEHHM, MpPU 3TOM
dbopmynupoBath mpobOiieMy/3amady W THUIOTE3Y yYeOHOTO OKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MNPEIJI0KEHHOIO 000pYIOBaHUS, MPOBOAHMTH OIBIT WU
(bopMyIUPOBATH BHIBOIBI,

OCYUIECTBJISATh MPAMbIE M KOCBEHHBIE MU3MEPEHUS (PU3NUECKUX BEIHYUH, TIPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUs M HUCIOJIb30BaTh W3BECTHBIC
METO/bI OLIEHKH MMOTPEIIHOCTEN U3MEPEHUM;

HCCJIENIOBAaTh  3aBUCHUMOCTH  MEXIYy  (U3HMYECKUMHU  BEIUYMHAMHU  C
UCIIOJIB30BaHUEM TMPSAMBIX U3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATH YCTaHOBKY,
buKcUpoBaTh Pe3ybTaThl TMOJTYYECHHON 3aBUCHUMOCTU (DU3WYECKUX BEIUYHH B
BU/JIe TaOJIUII ¥ TpaUKOB, A€NaTh BEIBOABI IO pe3yIbTaTaM UCCIIeI0BaHMUS;

coOo1aTh MpaBuia 0€30MacHOTO TPyJa MPHU MPOBEICHUM HCCIICIOBAaHUM B
pamMKax ydeOHOIro OJKCIEpUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKOM W MPOEKTHOU
JESATETHPHOCTH C MCIOJb30BAaHUEM H3MEPUTEIBHBIX YCTPOMCTB M J1aOOPaTOpPHOTO
000pyIOBaHUS;

pemiath pacu€THBIE 3a7a4d C SBHO 3aJlaHHON (DU3WYECKON MOJENbIO,
UCIOJIb3YS (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHallM3a YCIOBUS 3a/1a4u
BBIOMpATh (PU3NYECKYIO MOJIENb, BBIACHATh (U3HMUECKUE BEIUUYMHBI U (HOPMYJIBI,
HEOOXOUMbIE NIl €€ pEIIeHUs, MPOBOIUTH Pacu€Thl M OICHUBATHh PEATHbHOCTDH
MOJIYYCHHOTO 3HAYCHUS (PU3MUECKOU BEIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3aa4M: BBICTPAUBATh JIOTUYECKH HEMTPOTUBOPEUHUBYIO
LEMOYKY pPAaCCY>KIEHUN C OMOpOM Ha HM3yYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(dbuzuYecKue sIBJICHNUS,

HCII0JIb30BaTh OpyU  pelIEHHd  y4eOHbIX  3aJa4  COBPEMEHHBIC
nH()OPMAITMOHHBIC TEXHOJIOTHUH TSI TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIINH
Y TIPEJICTaBIICHUS YYeOHON U HAyYHO-TIOMYJISIPHON MH(OpMAIUH, TIOTyYSHHON U3

Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOJTy4aeMyt0 HH(POPMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apyOekKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

HCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpaIlEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPONUCTBAMM, JJIsi COXPAHEHHUs 3J0POBbsS U COOJIIOIEHHUSI HOPM 3KOJOTHUYECKOTO
MOBEJICHUS B OKPYKAKOLIEH Cpelie;



paboTatb B TpYIIE C BBHIIIOJHEHUEM pPa3JIMYHBIX COIMAIBHBIX POJIEH,
IJIAHUPOBATh paboOTy TPYIIbI, PalMOHATBHO PpACHpPEACNATh OO0S3aHHOCTU U
IJIAHUPOBATH AESATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYACTHUKOB TPYMIIbI B PEIICHUE pacCMaTPUBAEMON MPOOTIEMBI.

K xoniy oOyuenus B 11 kJjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPaxX Pojb U MeCTO (U3UKH B (POPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpA, B Pa3BUTHUU COBPEMEHHOM TEXHUKU U
TE€XHOJIOTUH, B MPAKTUYECKOW NESITEIBHOCTH JIOJEH, LEITOCTHOCTh U E€IUHCTBO
(bu3HYecKoi KapTUHBI MUPA;

YUYUTHIBATh TPAHUIIBI TPUMEHEHHUS U3YYCHHBIX (U3UYECKUX MOJACINECH:
TOYEYHBIN AJIEKTPUYECKUM 3apsijl, JyY CBETA, TOYECYHBIM UCTOYHUK CBETA, SIACPHAs
MOJIEIb aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOTO Sipa MpU PEIICHUU (PU3UIECKUX
3azay;

pacrno3HaBath (QpU3MUECKHe SBICHUS (IIPOILECChI) U OOBICHATH UX Ha OCHOBE
3aKOHOB JICKTPOJAMHAMUKHU M KBAHTOBOM (DU3UKU: AJIEKTpUUYECKask MPOBOJIUMOCTb,
TEIIOBOE, CBETOBOE, XMUMHUYECKOE, MAarHUTHOE JECWCTBHUS TOKA, B3aUMOJACHCTBUE
MarHuTOB, DJICKTPOMarHuTHas WHAYKUUS, ACHCTBHE MAarHUTHOrO TIOJS Ha
MPOBOJHUK C TOKOM U JBIDKYUIMICS 3apsiji, dJECKTPOMArHUTHbIE KOJIeOaHUS U
BOJIHBI, TPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHHUE, MPEIOMIICHUE,
unrtepdepenius, aAudpakius W OoJsSpuU3alUs CBETa, JAUCHEPCUS CBETa,
dboTtoanekTpudeckuii 3¢dexT (hoTodddeKT), CBeTOBOS AaBlIeHHE, BO3HUKHOBESHHE
JUHEWYaTOro CHEKTpa aromMa BOJOPOJA, €CTECTBEHHass M HUCKYCCTBEHHAs
PaAOaKTUBHOCT;

ONMUCHIBATh M3YUYEHHBIE CBOWCTBA BELIECTBA (BJIEKTPUYECKUE, MArHUTHBIE,
ONTHUYECKUE,  DJIEKTPUUYECKYI0  MPOBOJUMMOCTh  Pa3IMYHBIX  Cpel) U
ANIEKTPOMArHUTHBIE SIBJICHUS (MPOLECCHI), MCHOJIb3ysl (U3UYECKUE BEITUYUHBI:
AIEKTPUYECKUN 3apsii, CWJIAa TOKA, JJIEKTPUUECKOE HANPSIKEHHE, DICKTPUUECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIMAJTIOB, JIEKTPOABIKYIAs CUja, paboTa TOKa,
MHAYKIWST MarHuTHOTO TMoJisg, cuwia Awmrmepa, cuia JlopeHna, WHIYKTUBHOCTh
KaTyIIKH, SHEPTUsl DJIEKTPUUECKOrO M MArHUTHOrO TNOJIEM, MEPUOJ M 4YacToTa
KojeOannii B KoieOaTenTbHOM KOHTYpE, 3apsl M Cujla TOKa B IpoIecce
FapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJie0aHuM, (OKYCHOE pacCTOSHHE W
ONTUYECKAsl CHUJla JIMH3bI, TIPU OMUCAHUU MPABHIBHO TPAKTOBATh (PU3MUYECKUI
CMBICJI HCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUSI U CJAUHUIIbI, YyKa3bIBaTh
GbopMyTBI, CBS3BIBAIONIME JAHHYI (U3MYECKYI0 BEJIMYHWHY C JPYTUMU
BEJIMYMHAMU;

ONUCHIBATh M3YYEHHBIE KBAHTOBBIE SBJICHUA M IPOLECCHI, HCIOIb3Ys
(dbu3nuYecKre BEIUYMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U



4acToTa CBETa, YHEPTUS U UMITYJIbC (POTOHA, IEPUOJI TIOJTypachaia, SHEPTHUs CBSI3U
ATOMHBIX SI7IEpP, TPU OINHUCAHUM TPABWIBHO TPAKTOBATh (PU3MUECKHH CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, UX OO0O3HAUYECHWUS] W EAWHUIIBI, YKa3blBaTh (HOPMYIIHI,
CBS3BIBAIONIME JIAHHYI0 (DU3MYECKYI0 BEJIMYMHY C JPYTUMHU BEJIMYMHAMU,
BBIYMCIIATH 3HAUCHHE (PU3NYECKON BETUUNHBL;

aHAJIM3UPOBaTh (PU3MUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (hU3HUecKue
3aKOHBI U MPUHUUIIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0OBATEIBLHOIO U NapaJljIeIbHOTO
COCOUHEHUSI IPOBOJHUKOB, 3aKOH Jkoyns—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOMN
WHIYKIWH, 3aKOH MPSAMOJMHENHOTO PacIpOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHHe OWHINTeHHa s (oTodddekra,
3aKOH COXPAHEHHUsSl DHEPruHU, 3aKOH COXPAaHEHUS HMITYJIbCa, 3aKOH COXPaHEHHUS
AIIEKTPUYECKOTO 3apsA/a, 3aKOH COXPAaHEHUs MAacCOBOTO YHCIA, MOCTynaTsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM Pa3inyaTh CIOBECHYIO (OPMYITHUPOBKY
3aKOHa, €ro MaTeMaTHYeCKOe BBIPAKCHHWE M yCJIOBHS (TpaHMIbI, 00JacTH)
MPUMEHUMOCTH;

OIPENENSTh HAIIPaBJICHUE BEKTOPA NHIYKIUHA MAarHUTHOT'O TOJIs1 TPOBOIHUKA
C TOKOM, cuJjibl Ammnepa u cuibl Jlopenua;

CTPOUTh U OIUCHIBaTh M300paKEHUE, CO3aBAEMOE IUIOCKHM 3€pKaJioM,
TOHKOM JIMH30M;

BBINIOJIHATh AKCIIEPUMEHTHI IO HCCICAOBAHUIO (PU3UYECKUX SIBICHUN U
IIPOLIECCOB C HCIOJIb30BAHUEM IMPSAMBIX UM KOCBEHHBIX H3MEPEHUH: MpPU 3TOM
dbopmynHpoBath IpobieMy/3amady M = THIOTE3y y4YeOHOro DKCICPHUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIOKEHHOTO O00O0pY/IOBaHHUSA, MPOBOJUTH OIBIT U
(bopMyIUpOBaTh BHIBOIBI;

OCYUIIECTBJISTh MPSAMbIC U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEITUYHUH, MIPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHBIC
METO/bI OLIEHKH MMOTPEIIHOCTEN U3MEPEHUM;

UCCJIEeIOBATh 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH C HCIOJIb30BAaHUEM
OpSIMBIX  M3MEPEHHI: TpPU STOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH
pE3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (U3MYECKUX BEJIUYMH B BHUJE TAOIUI U
rpaduKoB, 1enaTh BHIBOABI IO pe3yJIbTaTaM UCCIIEI0BaHMUS;

coOoaTh MpaBuia 0€30MacHOTO TpyJa MpH MPOBEACHUM HCCIETOBAHUM B
pamMKax y4eOHOIro OJKCIEpPUMEHTa, Y4eOHO-UCCIIEIOBATENbCKOM W IMPOEKTHOU
JESITeIbHOCTH C HCIIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOHCTB U J1a0OpaTOPHOTO
000pyI0BaHUS;

pemiath pacuéTHbIC 3a7a4d C SIBHO 3aJaHHOM (U3MUECKOW MOAEINbIO,
UCTOJIb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHANIM3a YCIOBUS 3a/1a4u
BBIOMpATh (PU3UYECKYIO0 MOJIENb, BBIACHATh (PU3NUYECKHE BEIUYUHBI U (HOPMYIIbI,



HEOOXOJUMbIE JUIsl €€ pellleHus, MPOBOJUTh PACUETHl U OLIEHUWBATh PEaTbHOCTh
MOJy4YE€HHOT0 3HaU€HUs (PU3NUECKOMN BEIUYUHBL;

pemaTh Ka4eCTBEHHBIE 3a/1a4N: BBICTPAUBATh JIOTUYECKA HEITPOTUBOPEUHUBYIO
LIETIOYKY PACCYKIECHUM C ONOPOM Ha M3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
¢buznyeckue sBICHMUS;

UCITOJIB30BaTh npu  pelieHMd  y4eOHBIX  3ajad COBPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJIOTUY JJIsl IOUCKA, CTPYKTYPUPOBAHUSL, HHTEPIPETALIIU
U IIpEJICTaBJICHUs Y4eOHON U HAyYHO-TIOMYJISIpPHON MH(OpMALUK, TOJTYYEHHON U3

pa3IMYHBIX HICTOYHUKOB, KPUTHYECKH aHAJIU3UPOBAThH MOTyYaeMyt0 HHPOPMAIIHIO;

OOBSICHATh MPUHLUIBI JEMCTBUS MallMH, NPUOOPOB U TEXHUYECKHUX

YCTPOMCTB, pa3anuyaTh YCIOBHs UX OE€30MaCHOTO HCIOJIb30BAHUS B ITOBCEIHEBHOU
JKU3HY;

IPUBOJUTH IPUMEPHI BKJIA/1a POCCUNCKUX U 3apyOekHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIOJI30BaTh TEOPETHUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW KU3HU
JuIst o0ecriedeHust 0€30MacHOCTH MpH OOpallleHUH ¢ MPUOOpaMHu U TEXHUYECKUMHU
yCTpOMCTBaMH, ISl COXPAHEHUsS 3710POBbS M COOJIIOACHUS HOPM 3KOJOTHYECKOTO
IIOBEJICHUS B OKPYXKAIOILLEH Cpelie;

paboTath B TpYyIINE C BBHIIOJHEHUEM paA3JIMYHBIX COIMAIBHBIX PpOJEH,
IUIAHUPOBATh paboOTy TPyNIbl, PAalMOHAIBHO paCHpenesaTh OO0S3aHHOCTU U
IIJJAHUPOBATh JCATEILHOCTh B HECTAHAAPTHBIX CUTYALUAX, a€KBATHO OLICHUBATH
BKJIAJ] K&KJIOT0 U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMAaTPUBAEMON TPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosanuyectBo yacos JJIEKTPOHHBIE
HaumeHoBaHue pa3aesioB U TeM (uudposrbie)
Ne o/m Konrpoabusie | Ilpakruyeckue
NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Paznen 1. PU3UKA U METO/Ibl HAYUYHOI'O IIO3HAHMUSA
bu6mmorexa [JOK
11 ®du3uKa 1 METO/IbI HAYYHOT'O TIO3HAHUS 2 httos://m.edsoo.ru/7fA1bFT2
Hroro o pasnery 2
Pa3zgen 2. MEXAHUKA
bu6mmorexa [JOK
21 Kuniemariica > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hunamika ! https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.3 3aKOHBI COXPAaHEHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7FA1bF72
Wroro mo pasneny 18
Pazgen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJAUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOU 9 1 bubnuoreka [IOK
' TEOpUH https://m.eds00.ru/7f41bf72
bu6mmoreka [IOK
32 OCHOBI TEPMOHHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
33 ArperaTHbie COCTOSIHUS BEIIECTBA. 5 bubnnoreka [IOK
' @Da30BbIe NEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazaeny

24

Paznea 4. QJIEKTPOANHAMUKA

bu6mmorexa [IOK
41 IICKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIN 351eKTpUUecKuil TOK. Toku B 12 bubmuoreka [IOK
' Pa3IMYHBIX Cpenax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
O6o061matoiee MOBTOPEHHE 2
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 68



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

11 KJIACC

Pazzen 3. OCHOBBI CIEIIUAJIBHOM TEOPUY OTHOCUTEJBLHOCTH

KosmyecTBo yacos JIEKTPOHHbBIE
HaumMeHoBaHue pa3/iesioB U TeM uugpoBbie
Ne i/ P Kontponbnbie  IIpakTuyeckue (1up )
MpOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
Pa3nen 1. JIEKTPOJUHAMUKA
MaruurtHoe noJie. IJeKTpOMarHuTHas bubnnorexa [IOK
11 11 1 3
WUHIYKIWS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazgen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHU4YeCKHE U JIEKTPOMAarHUTHBIE 9 1 bubnumoreka [IOK
' KoJebaHust https://m.edsoo.ru/7f41c97c
59 MexaHn4ecKue U 3J1IeKTPOMarHUTHbIE 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubmmoreka [JOK
23 Onriia 10 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

31 OCHOBBI ClIeIUATILHON TEOPUH 4 1 bubnmnorexa [IOK
' OTHOCHUTEJIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubmmoreka [JOK
4.1 DneMEeHThI KBaHTOBOM ONTUKU 6 https://m.edsoo.ru/7f41c97c
4.2 Crpoenue atoma 4 bu6nmoreka [IOK



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

https://m.edsoo.ru/7f41c97¢c

4.3 ATOMHOE 5pO

bub6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

Utoro no pazneny

15

Paznean 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

51 DJIEMEHTHI aCTPOHOMUH H acTPOPHU3UKH 7 ]r?tI;Ir()SsJ:I/I;In(:.Tee dizc?r(l?/sf 1169 7c
Hroro no pazneny 7
Pazgen 6. OBOBLIAIOLIIEE IOBTOPEHUE

61 OSoduaomee novtopere ‘ S
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJTIACC
Ne KosanuectBo yacos DJIeKTPOHHBIE Oo6opynoBanne IHO
II/-I[ Tema ypoka Beero Kontpoabueie | Ilpakrtuyeckne | Uu@poBbIe «Touka pocra»
paGoThI paGoThI oOpa3zoBare/ibHbIE
pecypcsl
®du3uka — Hayka o
1 npupoe. Hayunsie meToas 1 bu6muoreka LIOK
MO3HAHUS OKPYKAOLIETO https://m.edsoo.ru/ff0c32e2
Mupa
Ponb 1 mecTo dusuku B
¢dbopmupoBaHUT
5 COBPEMEHHOW HAyYHOM 1 bubnmnorexa [IOK
KapTHUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MIPAKTHYECKOH e TeIbHOCTH
moaein
Mexannueckoe JBUKEHUE.
OTHOCUTENBHOCTh
3 MEXaHUYECKOTO JBUKCHHUS. 1 bubmorexa [IOK
https://m.edso0.ru/ff0c3508
Ilepememenue, CKOpocTs,
yCKOpEHHe
4 PaBHOMEpHOE 1 bubmuoreka [IOK
MPSAMOJIMHENHOE JBUKEHUE https://m.edso0.ru/ff0c3620
Ckamb4,
OTPHUYHTEIb,
5 PaBHoyCKOpf!HHOG 1 bu6nuoreka LIOK TpaHCIopTHP,
MPAMOJIMHEITHOE IBU)KEHUE https://m.edsoo.ru/ff0c372e
OIITO3JIETPUUECKUE
JaTYUKH — 2 IIT.,



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

TEJIeKKA C OJTHIUM HITH
IByMs (prraKKkamu,
wiargpopma
CTapTOBOTO
YCTPOMCTBA C
pYXKHUHOH, OJI0K

U TaHHS

CBobOoHOE TIaZieHHE.
Y ckopenue cBOOOTHOTO
naJIcHUs

but6mmoreka [JOK
https://m.edsoo.ru/ff0c39cc

OIITORJICKTPUYECKUIN
JaT4yuK, miardopma
CTapTOBOIO
YCTPOMCTBA, INHEHKA
Ipo3payvHas ¢
HENPO3payHbIMU
[0JI0CaMU

KpuBonuHeliHoe qBUKeHuUE.

JIBr>KeHME MaTepHaIbHOMN
TOYKH IO OKPY’KHOCTH

bubmuoreka IIOK
https://m.edsoo.ru/ffOc3ada

OCHOBaHHE, y3ell
MpUBOJA C paMOil 1
JATYNKOM YaCTOThI
Bpailenus, rpys 0,2
KT C IIOJIBECOM, I'PY3
Maccoii 0,4 kr ¢
MIOJIBECOM,
CUTHAJIBHOE
YCTPOKMCTBO, CKOOa
JUISl U3MEpPEHUN
YCWIHN
JUHAMOMETPOM,
CK00a JI1sl KperuIeHus
NpYXUHBI Ha TPY3e,
Mpy>KHHA C



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

¢ukcatopom, Kkabeb
W3MEPUTEIIbHBIN,
KOMIIBIOTEPHBIN
M3MEPUTEIIbHBIN
0JIOK, AIMHAMOMETP
5H, uctouynuk
MIOCTOSTHHOTO TOKa

HaHpH)KeHI/IeM HC
oonee 15 B

[TpuHIUTT OTHOCUTETBHOCTH
lNanmnes. nepuuansHble
cuctembl otcuera. [lepBbiit
3akoH HeioToHa

but6mmoreka [JOK

https://m.edsoo.ru/ff0c3be8

OCHOBaHHeE, y3€ll
IIPUBOJA C PAMOU U
JATYNKOM YaCTOTBI
BpalIeHUs, 1ap ¢
HUTBIO U
JIepKaTeseM,
HCTOYHUK
IIOCTOSIHHOTO TOKa
HaIpsUKEHUEM HE
6onee 15 B

Macca rena. Cuna. [Tpunmun
cynepno3uiuu cui. Bropoi
3akoH HeroToHa s
MaTepHaIbHON TOUKHU

Bbu6munoreka [JOK

https://m.edsoo.ru/ff0c3be8

CKaMbsl,
OTpaHUYUTEIIb,
TPaHCIIOPTHD,
ONTONIEKTPUYECKUI
JaTyuK, miaardopma
CTapTOBOTO
YCTPOMCTBA, TEJIECKKA,
I'Py3 IS TEJIEKKH,
PE3UHOBBIN XKIYT,
0JIOK MUTaHUS



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

Tpetuii 3akod HproToHa 11

bubmuoreka [IOK

10 MaTepHaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO

1 TaroTeHus. Cuiia TSHKECTH. bub6munorexa [IOK
IIepBas kocMuueckas https://m.edsoo.ru/ff0c3d00
CKOpOCTh

12 Cuna ynpyroctu. 3akoH bu6muoreka [IOK
I'yka. Bec Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdurment
Tpenus. Cuna

13 CONPOTUBJICHUS MIPU Bubmroreia LIOK

https://m.edsoo.ru/ff0c3f76

JBKEHUU TeJa B )KUIKOCTH
WM Ta3e
[ToctynaTenbHoe u
BpalaTelbHOE JBUKEHUE

14 aOCOJIFOTHO TBEPOTO TEa. bu6nuoreka [IOK
MowmenT cuibl. [1ne4o cumbl. https://m.edsoo.ru/ffOc41a6
VYcnoBus paBHOBECUS
TBEPAOIO TelIa
NMnynbsc MaTepuanbHOM
TOYKH, CUCTEMBI

15 MaTepHUalbHBIX TOUEK. bu6nuoreka LIOK
Nmnynbe cuibl. 3aKkoH https://m.edsoo.ru/ff0c43d6
COXPaHEHUs UMITYJIbCA.
PeakTnBHOE NBIMKEHNE
PaGoTa 1 MOIITHOCTH CHITHI.

16 Kunernueckas sneprus bu6nmoreka [IOK

MAaTE€pUAIBHON TOUKH.
Teopema 006 n3mMeHeHUN

https://m.edsoo.ru/ff0c4502



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

KMHETUYECKOW SHEPTUn

17

[TorenmmansHas HEPTHS.
[ToreHrmanbpHast SHEPTUs
yrpyro nehOopMUPOBAHHOM
npyxuHsbl. [ToTeHansHas
JHEPrus Tena BOIU3H
MIOBEPXHOCTU 3eMIIU

but6mmoreka IIOK
https://m.edsoo.ru/ff0c461a

18

[TorenumansHbIE U
HEMOTECHIMAJIbHbBIE CUJIBI.
CBsi3b paboTHI
HEMOTEHIUAIbHBIX CUJI C
W3MEHEHUEM MEXaHUYECKOU
SHEPTUU CUCTEMBI TEl.
3aKOH COXpaHEHUs
MEXaHUYECKON SHEPTUU

bu6munorexa [IOK
https://m.edsoo.ru/ff0c478c

19

JIaboparopHas pabota
«Hccnenosanue cBsaI3u
paboThI CHJIBI C U3BMEHEHHEM
MEXaHUYECKOM SHEPTruu Tea
Ha MPUMEPE PACTHKEHHS
PE3UHOBOTO KT'yTa

20

Konrponsnas pabota o
teme «KuHemaruka.
JluHamMuKa. 3aKOHbI
COXPAHEHHUS B MEXaHUKE

bubmuoreka IIOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETHYECKOM
teopun. bpoyHoBCKOE
nskenue. Juddysus

bu6mmnoreka [IOK
https://m.edsoo.ru/ffOc4dc2



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

Xapakrep ABUKECHUS U
B3aUMOJCUCTBHUS YaCTUI]

22 BemecTBa. Moaenn
CTPOCHHSI Ta30B, KUAKOCTEH
U TBEPIBIX TEI
Macca moiekyi.
23 KonunuecTBo BemecTsa.
[TocTostHHas ABoraapo
TennoBoe paBHOBECHE.
24 Temneparypa u eé€
m3mepenue. [lkana
temneparyp Llenbcus
o5 Wneanpusiii ra3 B MKT. bu6mmoreka [IOK
OcHoBHoe ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
[Tpubop «M130Tepmar
C BCTPOCHHBIM
AGcomoTHas Temneparypa JTaTYNKOM 00BemMa
Kak Mepa cpeaHen raza, [llnanr
2% KUHETHUYECKON SHEPTUU bu6nuoreka [IOK BakyyMHbIH (30 cm),
JBUKEHUS MOJIEKYIL. https://m.edsoo.ru/ff0c51le | 3axum It TPYOOK,
YpaBHenue MeHneneena- aTYHUK a0COIIOTHOTO
Knaneiipona JTaBJICHUS, COCY/ C
Boj101, Tepmometp (0
—100°C), wrarus
npudop «3otepmay,
3akoH JlanbToHa. ['a30BbIC npibop «Msoxopa,
27 npubop «M306apa» ¢
3aKOHBI
BCTPOCHHBIM

ATYNKOM 00BEMA



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

rasa, IIJIaHr
BakyymHbIi (30 cM 1
15 cm), natumk
a0COIIOTHOTO
JaBJIEHMUS, IIITATUB,
COCY/[l C BOJIOH,
3aKUM 1151 TpyOOK

28

JlabopaTopHas paboTa
«HccnenoBanue
3aBHUCHUMOCTH MEXTY
napaMeTpamMu COCTOSTHUS
Pa3peKEHHOTO Ta3ay

29

W3onporieccs B uacaIbHOM
rase u ux rpapuyeckoe
npeICTaBlICHHE

but6moreka [IOK
https://m.edsoo.ru/ff0c570e

30

Buytpennss sneprus
TEPMOANHAMUYECKON
CUCTEMBI U CIIOCOOBI €€
n3meHeHus1. KonnuectBo
TEIJIOTHI U paboTa.
BnyTtpennss sHeprus
OJIHOATOMHOT'0 UJI€ATbHOTO
rasa

Bbu6munoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Bune! reronepenaun

Bbu6munorexa [JOK
https://m.edsoo.ru/ff0c5c36

32

VY neapHas TEI0EMKOCTD
BemecTBa. KonnuecTBo
TEIUIOTHI IPU
Terionepeaaye.

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

AnabaTHBIN TTPOIIECcC

[TepBrlii 3aK0H
TEPMOJIUHAMUKU U €TO

bubmuoreka [IOK

npuoop «M306apay» ¢
BCTPOCHHBIM
JaTYNKAMHU
TEMIEPATYPhI U
o0Bema raza, mpuoop
«M3oteTpmay ¢
BCTPOCHHBIM
ATYNKOM 00BEMA

33 IIPUMEHEHHUE K https://m.edsoo.ru/ffOc5efc rasa, IITaTUB, COCYIbI
HA30IIpoLIECCaM JUISL XOJIOJHOHU U
ropstaeit BOAbIL, 1atT
YUK aOCOTIOTHOTO
TTABJICHHUS, 3Q0KUM JJIS
TpyOOK, IIUTaHT
BakyyMmHbIi (30 u 15
cM),
Heob6patumocTs nporeccon
34 B npupojie. Bropoii 3akoH bubmmorexa [TOK
https://m.edso0.ru/ff0c6230
TEPMOJIMHAMHUKHI
35 [Tpuniun neicteus u KI1/] bubmuoreka [IOK
TEIIOBOM MaIlIMHBI https://m.edsoo.ru/ff0c600a
[Tpubop «130Tepmar
C BCTPOCHHBIM
JIATYUKOM 00BEMA
36 ukn Kapro u ero KIT/, rasa, JaT4uK

a0COIIOTHOTO
JaBIICHUSI, ITAHT
BakyyMHbIi (30 cm),



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

cocy ¢ BOJIOH — 2
., TepmomeTp (0 —
lOOOC), ITaTUB

DKojoruueckue npooaemMbl

37
TETUIOIHEPTETUKH
Kontponbnas padota rmo
38 TeMe «MoutekyisspHas bubnuoreka [IOK
¢uzuka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI
[TapoobpazoBanue u
39 KoHAeHcanusa. Mcnapenne u bubimorexa LIOK
' P https://m.edsoo.ru/ff0c63b6
KHTICHHE
npudop «M3oxopa» ¢
BCTPOCHHBIM
JTATYNKOM
TEMIIepaTyphI,
NEPEXOTHUK IS
BaKyyMHBIX IIIJIAHTOB,
IIUTAHT BaKyyMHBIH 15
AOcoioTHas U cM— 1 mr., 6 cm—2
bubmuoreka [IOK
40 OTHOCHUTEIbHAS BJIaXKHOCTD mT., 30 cM — 1 mT.,

BOo3ayxa. HacelmenHbIi nap

https://m.edsoo.ru/ff0c64d8

IaTYUK a0COJIFOTHOTO
JIABJICHUSI, TPOMHHUK,
3QKHUM JJIS1 TPYOOK,
Hacoc KomoBckoro,
LITAaTUB, COCY C
BOJIOH, IpUOOpP
«M3otepmay co
BCTPOCHHBIM



https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8

TaTYUKOM 00BeMa
rasa

TBépnoe Teno.
Kpucranmnmueckue n
amMopQHbIE Tena.

bubmunoreka [IOK

# AHH30TPOIHS CBOHCT https://m.edso0.ru/ff0c65f0
KpucTaios. XKuakue
kpuctayibl. CoBpeMeHHbIE
MaTepHabl
[InaBnenue u
42 KpUCTaJUIM3anus. Y 1eJIbHas bubnuotexa [IOK
TEIIOTA IJIABJICHUS. https://m.edso0.ru/ff0c6708
Cybnumanus
43 YpaBHEHUE TEIIJIOBOTO bu6mmoreka [IOK
OanaHca https://m.edsoo.ru/ff0c6820
DneKkTpu3aIus Tel.
44 Dnektpuyeckuii 3aps. JBa bubnmnorexa [IOK
BHJIA DJIEKTPUUYECKHUX https://m.edsoo.ru/ffOc6bcc
3aps10B
[TpoBOHUKH, TUIIEKTPUKH
45 U TIOJTyTIPOBOJIHUKHU. 3aKOH Bbu6muoreka LIOK
COXPAHEHUS JIEKTPUUECKOTO https://m.edsoo.ru/ff0c6bcc
3apsa
BzaumoneiicTre 3apsioB.
46 3aKoH KI[yJIOHa. Toqs‘{imﬁ Bubmmorexa [IOK
. https://m.edsoo.ru/ffOc6ces
AIEKTPUYECKUH 3apsiz
Hanpstx€noctb
but6mmoreka IIOK
47 ANEKTPUYECKOTO ITOJIS.

[TpuHuMn cynepno3nunu

https://m.edsoo.ru/ffOc6df2



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2

3JIEKTPUYECKUX TTOJIEH.
Jluaun HanpsKEHHOCTH

Pabora cui
AJIEKTPOCTATUIECKOTO TIOJISL.

bub6munorexa [IOK

49 [Torenuman. PazHocts https://m.edso0.ru/ff0c6f00
MTOTEHIIUAJIOB
[TpOBOTHUKYN U TUAIICKTPUKU
49 B 2JIEKTPOCTATHYECKOM TOJIE. bu6muoreka [IOK
JudniekTpudeckas https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTh
50 DNEKTPOEMKOCTb. bu6mmoreka [IOK
Konpnencarop https://m.edsoo.ru/ff0c7126
Pesucrop
CONpPOTHUBIICHUEM |
kOM, caMOJIeTbHBII
KOHJIeHCaTop (JIUCT
DNEKTPOEMKOCTH IIOCKOTO donpru — 2 mwr.,
51 KOHJIEHCAaTopa. JHEPrus bubmmorexa LIOK Gaiin Ui XpaHeHus
https://m.edsoo.ru/ff0c72c0
3apsHKEHHOT0 KOHIeHcaTopa Oymarw), K4,
OCILIJLIOr pah MUECKHit
JaTyuK,
METaJJTNYECKHE
3aKHMBbI, KOMIIBIOTEP
JIaboparopHas pabora
59 "I/ISMepe"HI/IC
ANEKTPOEMKOCTHU
KOHJIeHcaTopa"
53 [Tpuniun nercTBus u

MIpUMEHEHHE



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

KOHJIEHCATOPOB,
KOIIMPOBAJILHOTO allapara,
CTPYHMHOTO IIPUHTEPA.

DnekTpocTaTHYecKas
3ammTa. 3a3eMIeHHe
ANEKTPOIIPUOOPOB
DNEeKTPUUYECKUH TOK,
YCIIOBHS €0
CYIIIECTBOBAHHS.
54 [TocTostHusIi TOK. CHita
Toka. Hanpsbxenue.
Conporunenue. 3akoH Oma
JUTSL y9acTKa e
[Ba pesucropa
(R1=200 Om, R>=360
IlocnemoBaTensHOE,
OM), CBETOMO]I,
napajuiebHOe, CMEIIaHHOe
KJTFOY, ICTOYHUK
COEMHEHHE ITPOBOJHUKOB. bu6mmoreka [IOK
55 0.5 MMOCTOSIHHOT'O TOKa,
JlabopaTopHas pabora https://m.edsoo.ru/ff0c74f0 .
ociorpapuuecKuii
«3yueHne cMenaHHoro
JaTYMK, HOYTOYK C
COCTUHEHHUSI PE3UCTOPOBY» g
pOTpaMMoit
«Haymnab»
PaGoTa 1 MOITHOCTH
56 AJIEKTPUIECKOTO TOKA. 3aKOH bubmmorexa [TOK
P ' https://m.edsoo.ru/ff0c7838
Jxoynsa-Jlenna
3akon Oma Jy1st TOJTHOM miatdopma,
57 (3aMKHYTOM) DIIEKTPUIECKOM 05 bubnuotexa [{IOK MOAKII0YaeMas K
uenu. KopoTkoe 3ambikaHue. ' https://m.edsoo.ru/ffOc7ae0 USB- nopty

JlaGopartopHas pabota

KOMIIBKOTECPA,



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

«3mepenue DJIC
MCTOYHHKA TOKA U €TO0
BHYTPEHHETO
CONPOTHUBIICHHSD

TIEPEMEHHBIIN
pe3ucTop
conpotuieauem 100
OM, TaT4YuK TOKa,
JATYMK HaIPSHKCHUS,
COCIMHUTCIIbHBIC
KaOeH, KoY

58

I'ogoBast KOHTpOJNIbHAS
pabora 3a 10 kiacc/
Bcepoccuiickas
MpoBEpOYHas paboTa

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

59

DJIEKTPOHHAs MPOBOJIUMOCTh
TBEPABIX METALJIOB.
3aBHUCHUMOCTh
COTPOTHUBJICHUS METAJIJIOB OT
TEMIIEpaTypBhl.
CBepXIIpoBOIMMOCTh

60

DNEeKTPUYECKHUM TOK B
Bakyyme. CBolcTBa
DJIEKTPOHHBIX ITYYKOB

61

[TomynpoBoAHUKH, X
coOCTBEeHHAs ¥ IPUMECHAs
npoBoauMocTh. CBoiicTBa
p—~n-mepexona.
[TomynpoBOAHUKOBbIE
puOOPHI

bubmuoreka IIOK
https://m.edsoo.ru/ffOc84ae

62

DNEeKTpUUECKUil TOK B
pacTBOpax M pacriiaBax
AJIEKTPOJIUTOB.

bubmuoreka [IOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

DIIEKTPOIUTHYECKAS
JUCCOIMAIUS. DIIEKTPOIIU3

DIIeKTPUUYECKHM TOK B rasax.

63 CamocTosTenbHBIN U 1 bu6muoreka LIOK
HECAMOCTOSITEIbHBIN pa3psii. https://m.edsoo.ru/ff0c84ae
Monnus. [Tnazma
KonTponbnas padota no
TeMe «IEKTPOCTATHKA.

64 ITocrosHHBII 1 bubmmorexa [JOK

. https://m.edsoo.ru/ffOc8a8a
anexkTpudeckuii Tok. Toku B
PA3JINIHBIX CPEaAX»
DnekTpuueckue npuOopsl U
YCTPOMCTBA U UX
but6mmoreka [IOK

65 PAKTHYECKOE MPUMEHEHUE. 1 httos://m.edsoo.ru/FfOcB6T
[IpaBuna TeXHUKH T '
0€30MacHOCTH

66 O06o06maroiee MOBTOPEHHUE 1 bubnmnorexa [IOK
3a kype 10 kmacca https://m.edsoo.ru/ff0c8c56

- O06o06maroiee MOBTOPEHHE 3a . BuGanorexa LIOK

kype 10 knacca https://m.eds00.ru/ff0c6938
6 O06o0matoiiee MOBTOPEHUE 3a . BuGnnorexa LIOK
kype 10 kracca https://m.edsoo.ru/ffoc8f6c
OBIIEE KOJIMYECTBO HACOB 68

[10 ITIPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Kosmn4yecTBo yacoB DJIeKTPOHHbIE Oo6opynoBanue 1O
Ne nudpossbie «Touxka pocra
Tema ypoka Kontpoabnbie | I[IpakTudeckue
n/n Bcero o0pa3zoBare/ibHbIE
padoTbI padoTsbI
pecypcsl
[TocTostHHBIE MATHUTBI U UX
B3aUMOJICICTBHE.
MarnutHoe noxue. Bektop 1 bubnmnoreka [IOK
MarHUTHOW UHAYKLIHH. https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOU
UHIYKIUN
MarnuTtHoe nose
MPOBOJIHUKA C TOKOM. OTbIT 1 bubmmorexa [IOK
Opcrena. Bzaumonerictre https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
JlabopaTtopHnas pabota
V3vaeHme Ma oro 1 1 bubmmoreka [IOK
HUE MarHUTHOT
v https://m.edsoo.ru/ff0c98fe
TMTOJISI KATYIITKH C TOKOMY
HN3yuenue
3aBMCHUMOCTH CHJIBI
. AMIiepa oT CHJIbI
JleiicTBre MarHUTHOTO TIOJISt
TOKA: HCTOYHUK
Ha MPOBOAHUK ¢ TOkOM. Cuiia TIOCTOSTHHOTO TOKA,
Awmmnepa. JlabopaTopHas 1 1 bubnmnoreka [IOK KJIIOY, PE3UCTOP,
pabora «MccrnenoBanue https://m.edsoo.ru/ff0c9ac0 | pesucrop ¢
JNEUCTBUS TOCTOSTHHOTO conporusieHreM 10
MarHuTa Ha paMKy ¢ TOKOM Om (myRT f1715
WU3MEPEHHUSI CUITBI TOKA
B LIENIN), peocTar,
ocrorpapuyecKuit



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0

JaTYUK, HIIEKTPOHHBIE
BEChI, MAardur, IITaTUB
C JIarmKoi
Hao0monenue

3JICKTPOMATHUTHOM
HHIYKIUH ¢
MOMOIIbI0
MOCTOSIHHOT O
MAarHuTa: Tpyoka u3
OprcTekyia, mpooka
U3 BCIIEHEHHOTO
MOJIUTIPOTIMIICHA,
IITaTHUB C JIAIIKOM,
MarHuT, KaTyIka —
MOTOK 2 IIT.,

OCIIMIIOTpapUIECKHIA
JATIAK
JleiicTBUE MAarHUTHOT'O TTOJIS
Ha JIBUKYIIYIOCS
3a ﬂ)KeHZI . yactuiy. Cuna bubmmorexa [IOK
P o 4 https://m.edsoo.ru/ff0c9df4
Jlopenma. PaGoTa cubl
Jlopenia
JIEKTPOMATrHUTHASA

DJIeKTpOMarHuTHas
uHaykuus. [ToTok BekTopa
MarHuTHOW uHAyKIuu. DJ1C
WHIYKIUU. 3aKOH
AJEKTPOMArHUTHOM
nHaykuuu Papanes

HHAYKIUS: KaTylIKa
JpOCCEIIbHAs €
CepACYHUKOM,
IIEPEMEHHBIN PE3UCTOP
0 — 6 OmMm, cBeTomMOm,
kouzaercarop 4700
MK®D, Karymka —
MOTOK, KITIIOY



https://m.edsoo.ru/ff0c9df4

H3yuyenne
3JIEKTPOMATHUTHOM
HHAYKLHH C
MOMOIUBIO ABYX

JlaGopaTtopHnas pabota KATYILIEeK
7 «HccnenoBanue IBICHUS bubnmnorexa [IOK HHAYKTHBHOCTH:
DIIEKTPOMArHUTHOM https://m.edsoo.ru/ff0cal50 KmaTTz,prI?g:;)?K -2
MEAYKLHID paspe3om, pe3ucTop
conpotusieHueM 10
Owm,
ocuIorpapuuecKuii
JaTYNK
NHnykTUBHOCTD. SIBIIEHUE KaTyILKa Apocceiba,
CBETOJIUOI,
camouHAyKImH. I/1C IIEPEMEHHBIN PE3UCTOP
3 CaMOUHIYKLMH. DHEPIrHs bubanorexa IIOK 0 — 6 Om, pe3ucTop
MarHUTHOT'O IIOJISl KATYLIKH C https://m.edsoo.ru/ff0ca600 | 360 Om, koHaEHCAaTOp
TOKOM. DJIEKTPOMAarHUTHOE 4700 Mx®, udporoii
HOJIE MUJLTHAMIIEPMETD,
KITIOY
TexHuueckue ycTpoucTsa u
UX PUMECHECHHE:
MOCTOSTHHBIC MAarHUTHI,
9 AJIEKTPOMAarHUTHI,
AIIEKTPOIBUTATEIb,
YCKOPHTEIH 3JIEMEHTapHBIX
YacTHULl, UHAYKIIMOHHAS TIeYb
O06o0marmuil ypok
10 «MarauTHoe 1oJje. Bubnunoreka [JOK

DJIeKTpOMarHuTHas
AHIAYKIUSD)

https://m.edsoo.ru/ff0cab82



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82

KonTponbHas padota no
TeMe « MarHuTHOE IIOJIE.

Bbubnunoreka [JOK

11
DneKTpoMarHuTHast https://m.edsoo.ru/ff0cad58
VUHIYKIUSD
CoxpaHeHue YJHeprumn
NpH KOJ1e0aHUHN
rpy3a Ha HUTH:
CB00OOIHBIE MEXaHUYECKHE mapyvK Maccoit 25 r u
KojeOanus. 'apMoHndecKue Eus LOK auameTpom 18,2 mm,
HOJIHNOTCKA 1atT Ma
12 KoyiebaHus. Y paBHEHUE (bop
. https://m.edsoo.ru/ff0caf06 | crapToBOTO
TapMOHMYECKHUX KOJICOAHUH. .
YCTPOKCTBA,
IIpeBpallenue SHeprum OTITOYNEKTPHIECKHiA
IaT4uK, OJIOK
MTUTaHMS, HAcaJKa C
O10KOM
Mopyne conpsiKeHus,
JaTYUK YCKOPEHUS U
JlabopaTtopHnas pabota YTJIOBOU CKOPOCTH,
«HccnenoBanue KOpOTKUH
3aBUCHMOCTH MEPUOIA COCIUHNTEIBHBIM
13 . Kabenb, IepeBIHHBIN
MaJIbIX KoJIeOaHui rpy3a Ha
OpYCOK, KOMITBIOTED,
HUTH OT JIJTHHBI HUTH H nporpamma HayJTa6,
MacChl I'pysa» LITATHB, CTEPIKEHD IS
KpEIUICHUS CKaMbH,
CKaMbsl
KoinebarenbHbIH KOHTYD.
CBobOomHbIe
bu6nmoreka [IOK
14 AJIEKTPOMAarHUTHHIE

KOJICOAHUS B HJICATbHOM
KOJIe0aTeTbHOM KOHTYE.

https://m.edsoo.ru/ffOch820



https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

AHazorus Mexay
MeXaHUYECKUMH U
AJIEKTPOMArHUTHBIMHU
KoJIEOaHUSIMU

®opmyna Tomcona. 3akoH
COXPAaHCHUSA SHCPIUun B

Bbubnunoreka [JOK

15 H1eajIbHOM Ko1e0aTeIbHOM https://m.edsoo.ru/ffOcb9c4
KOHTYpE
IIpencrasnenue o
3aTyXalolUX KOJICOaHUIX.
BoiHyX1eHHBIE
16 MeXaHUYECKHE KOJIeOaHusl. bubmmorexa [IOK
https://m.edsoo.ru/ffOcbb86
Pe3onanc. BeinyxneHnsie
AIIEKTPOMArHUTHBIE
KoJIcOaHus
TTocaenoBaTeanLHas
nenb nepeMeHHoro
TOKA: KOHJIEHCATOP
IIepeMeHHBIH TOK. 18,8 M,
. JpoccebHask KaTylika
Cunycou1anbHbIN C CepICUHUKOM,
IEpEMEHHLIN TOK.
17 M(I))HLHOCTB MIEPEeMEHHOTO bubmioreia LIOK ﬁZ;IZ(;/[T:Iinff? p(z;\;[/;CTop
https://m.edsoo.ru/ffOcbd34
TOKa. AMIUTUTYIHOE U 360 Owm, K104,
JCHCTBYIOIIEE 3HAUCHHE LHpPOBON BOIBTMETP
CHJIBI TOKA M HAIPSDKCHU S TICPEMCHHOTO TOK4,
MOYJIb C KJIEMMaMH
JUISL TIOAKITFOUEHUS
HCTOYHHUKA ITUTAHMSA,
TeHepaTop
18 Tpancdopmarop. Ipunuun geiicreus



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

[TpousBoacTBO, nepegaya u
MOTpeOICHUE AINEKTPUIECKOM
SHEPTUU

TpaHncdopmaropa:
KaTylIlKa IpoccebHast
C CEepJIEeYHUKOM,
KaTylIka — MOTOK 2
LIT., K04, CBETOAUO,
pesuctop 330 Owm,
HU(pPOBON BOJIBTMETP
MIEPEMEHHOTI0 TOKa,
HCTOYHHK
MIEPEMEHHOT0 TOKa
HanpsbkeHuem 20 — 42
B, monynsb ¢
KJIEMMaMU JIJ1s1
MOJIKIIIOYEHUS
WCTOYHHKA IUTAHUSA

19

Y CeTpoCTBO M IPAKTUYECKOE
IIPUMEHECHHE
JIIEKTPUYECKOTO 3BOHKA,
reHepaTopa IMepeEMEHHOT0
TOKA, JIMHUH 3JIEKTpoliepenay

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU TTPH
MIPOU3BOJICTBE
anekTposneprun. Kynbrypa
KCITIOJIb30BAHUS
AJIEKTPOIHEPIUU B
MMOBCETHECBHOM KU3HU

21

MexaHn4ecKue BOJTHBI,
YCIIOBUS pAaCpOCTPAHEHUSI.
[Tepuon. Cxopocth
pacnpocTpaHeHus U IIMHA
BOJIHBL [Toniepeunsie u

but6mmoreka IIOK
https://m.edsoo.ru/ffOcca54

Omnpenenenue JJIMHbL
BOJIHBI M CKOPOCTH €€
pacrpoCTpaHEeHHUs,
uHTEep(hepeHIUs ABYX
KpPYTOBBIX BOJIH,



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

MMPOAOJIbHBIC BOJTHBI

T paKs BOJHBI
Ha MPENATCTBUU:
JIEMOHCTPAIMOHHBIIA
Ha0Oop «BonHoBas
BaHHA»

3Byk. CKOpOCTb 3BYKa.

bu6mmorexa [IOK

22 I'pomkocts ssyka. Bricora https://m.edsoo.ru/ffOcccOc
ToHa. TemOp 3ByKa
aﬂeKTPOMaFHI/ITHI)Ie BOJIHBI,
23 MX CBOMCTBA U CKOPOCTb. bubmmoreka [JOK
[ITxana 3MeKTpOMarHUTHBIX https://m.edsoo.ru/ff0ccfe0
BOJIH
IIpuHIUIIBI PATHOCBSI3U U
24 TeneBuaeHus. Pazputue
CPEJICTB CBSI3H.
Panuonokaruys
o5 KonTtponbhas pabora bubnmnoreka [IOK
«KonebaHus 1 BOJTHBD) https://m.edsoo.ru/ffOcc6f8
IIpssmonuHeliHOe
acTpOCTpaHEHHE CBETA B
26 gﬂHOF;OHTIfOﬁ cpene. bubmorexa [TOK
. https://m.edsoo.ru/ff0cd350
ToueuHbIil HICTOYHUK CBETA.
JIyu cBera
OTtpakenue cBeTa. 3aKOHBI [punnun Itolirenca:
97 OTPaKEHHUS CBETA. bubimoreka ITOK JE€MOHCTPALMOHHBIN
[Toctpoenne n300paxxeHni B https://m.edsoo.ru/ff0cd4e0 | wabop «BosHOBas
TUIOCKOM 3epKalie BaHHa»
08 [Ipenomiienue csera. [lonnoe bu6muoreka LIOK

BHYTpPEHHEE OTpa’KEeHUE.

https://m.edsoo.ru/ffOcd7f6



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

[IpenenbHbIN Yroy HOJHOTO
BHYTPEHHETO OTPaKECHUS

JlabopaTtopHnas pabota
bubnmoreka [JOK
29 «3mepeHne mokasaress
https://m.edsoo.ru/ffOcd67a
MPETOMIICHUS CTEKIIa»
H3yuenne
ko3¢ dunuenrta
JIMHEHHOT 0
JInnssl. [loctpoenue yBeTHHeHHSE
30 M300pakeHH B JIMH3E. bu6nuoreka [JOK cofuparouieii JIHH3LI
dopmyra TOHKOM JIMH3BI. https://m.edsoo.ru/ffOcddle | mpu mosy4yeHun
YBeNnn4eHue JINH3bI AeHCTBUTEJIbHOIO
H300paKeHHs:
CKaMbs, IITATHUB,
TPEYTroJIbHUK, TUHEHKA
JlaGopaTtopHnas pabota CTEKJISIHHAS TUTACTUHA
31 «HccnenoBanue CBOMCTB CO CKOIIICHHBIMU
M300paKEHHI B TUH3AX) I'paHAMH, JIa3€p
Haouonenue
JTUCTIEPCUHU CBETA:
ONITUYECKAsi CKAMBSI,
pu3Ma U3 CTeKIIa
Hucnepcus ceeta. ClI0KHbBIN «DIUHTY, UCTOUHUK
cocraB Oeoro ceta. L[Ber. CBETa C JIAMIIOH
32 JlaGopaTtopHnas pabota Hakal1BaHUA,

«Habmronenne mucnepcun
CBETa»

UCTOYHUK MUThAHUS
Ha 12 B,
COCIMHUTEIIbHBIE
IIPOBOJA, CTOJIUK C
perynupyemMon
BBICOTOM, CTOJIMK
HEpETYJINPYEMBIi,



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

peurep, onpaBka
KBaJIpaTHasl, JMH3a
cobupatorias (F=5 cm,
D=5 cm), axpan
JEMOHCTPALMOHHBIN

33

Wutepdepenums cera.
Judpaxius ceera.
JudpaxiuonHas pemeérka

bubmmorexa [IOK
https://m.edsoo.ru/ffOced22

HNurepdepenuus
CBeTa Ha IBYX
messx (cxema
FOHnra): ontuueckas
CKaMbsl,
IIOJIYITPOBOTHUKOBBII
J1a3ep ¢ ICTOYHUKOM
MUTAHMSI, CTOJIUK C
perynupyemMon
BBICOTOM,
MarHUTHBIN
YTOJIKOBBIN 3JIEMEHT,
peiirepsl 2 wWrT.,
BCTaBKa C
OTBEPCTHEM U
MarHuTaMu JJis
KpEIUIEHUS KPYTJIbIX
ONpPAaBOK 2 MT.,
JIMH3a coOuparoas
(F=5 cMm, D= 1,5 cm),
JIBE ILIE€JIU B KPYTJIOM
OIpaBKe, LITATUB C
MydToit,
nepeKyIauHa
HITaTUBA, SKpaH



https://m.edsoo.ru/ff0ced22

JIEMOHCTPAMOHHBIA

34

IlonepedyHOCTH CBETOBBIX
BoJH. [lossspu3anus ceera

but6mmoreka [IOK
https://m.edsoo.ru/ffOcf02e

MMoasipu3anus cBera
M HAO0JII0IeHHe
NMOBOPOTA MJIOCKOCTH
NOJISIPU3ALHMHU
NPO3pPaYHbIMH
MOJTMMEPHBIMH
IUIACTHHAMMU:
OTITHYECKasi CKaMbsl,
WTOYHHK CBETA C
JIaMIION HaKaJWBaHUS,
WCTOYHMK MUTAHUS Ha
12 B, nazep
MOJTYTIPOBOJHUKOBBIN
C UICTOYHUKOM
MUTaHUs,
COEIMHUTEIIbHBIE
MPOBOJIA, CTOJIUK C
perynupyemoi
BBICOTOM, CTOJIMK
HEpEeTryJIMpyeMbIil,
peliTep 3 miT., onpaBka
KBaJipaTHas 3 IIT.,
JIMH3a coOuparomnias
(F=12 cm, D=5 cm),
MOJISIPOUA 2 WT.,

YT OJIKOBBIN
MArHUTHBIN JIEMEHT,
HITaTUB ¢ My(TOiA,
TepeKIIaInHa
LITaTUBA, YKpaH
JIEMOHCTPAIIMOHHBIN
Ha0Op NMOJIMMEPHBIX

rrenok 70100 mMm 6



https://m.edsoo.ru/ff0cf02e

mIT., obpasen u3
OpreTexia s

JIEMOHCTpAIUU
nedopMartuii.
OnTuueckue mpudopsl U
35 YCTpOMCTBA U yCIIOBUS UX
0€301acHOTr0 NPUMEHEHUS
['paHuIlbl TPUMEHUMOCTHU
KJIACCUYECKOW MEXaHUKH. bubmmorexa [IOK
36 [Toctynarte! cenuanbHOU https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEIHLHOCTH
OTHOCHUTENBHOCTD
OJTHOBPEMEHHOCTH. bubnmnorexa [IOK
37
3amejieHne BpeMEHU 1 https://m.edsoo.ru/ffOcfa42
COKpaIlleHUE JJTUHbI
OHeprus U UMIYJIbC
38 PEAATUBUCTCKOM YaCTHIIHI. bubnunoreka [JOK
CBs13b Macchl € dHEpruen u https://m.edsoo.ru/ff0cfc68
UMITYJIBCOM. DHEPTUs MOKOs
KonTponbhas pabora
«Onrtuka. OCHOBBI bubnuorexa [IOK
39 .
CHELUAIBHON TEOPUU https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIBHOCTI
40 ®otonbl. Popmyiia [1naHka. bubnnoreka [IOK
DHeprus U UMITYJIbC (HOTOHA https://m.edsoo.ru/ffOcfel6
YcranoBka
OTipbITHE U HCCACIOBANHC bu6nmoreka [JOK naboparopHas
# Porospderra. Onurri A. T https://m.edsoo.ru/ffOcffc4 «3yuenne

Cronerosa

dororddexra u



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4

onpeseieHue
nocrosguuo I nanka"

3akonsbl porodddexra.
YpaBHeHue DUHIITEHHA TSI

bubnunoreka [JOK

42 dororddekra. «Kpacnas https://m.edsoo.ru/ff0d015e
rparumay Gororddexra
Hasnenue ceera. Onbitel I1. BuGmiorexa LOK

43 H.vHe6ez1eBa. Xumeckoe https://m.edsoo.ru/ff0d04a6
JIUCTBUE CBETA
TexHuueckue yCcTpoNCTBa U
MPAKTHYECKOe PUMEHEHHE!

44 ¢dorosnemeHT, HoToaaTUHK,
coJiHe4Has OaTapes,

CBETOINO]T
Pemenue 3amay mo teme
45 «JIEeMEHTbI KBAHTOBOU bubmorexa OK
https://m.edsoo.ru/ff0d0302
ONTHKID»
Mogens atoma ToMcoHa.

46 Omsitel Pesepdopaa mo bu6muoreka [IOK
PACCESIHUIO (.-4aCTULL. https://m.edsoo.ru/ff0d091a
[Inanerapnas mozenb aroma

bubmmorexa [IOK

47 Hoctynarst bopa https://m.edsoo.ru/ff0dOafa
N3ny4enue u noraoueHue
($OTOHOB MpH TIEpexoIe

48 aToma C OJJHOTO YPOBHS 05 bubnmnoreka [IOK

SHEPIUH Ha Ipyrou. Buasl
criekTpoB. JlabopaTopHas
pabota «Habmonenue

https://m.edsoo.ru/ff0dOafa



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

JIMHEWYATOr0 CIEKTPa

49

BonHOBEIE CBOMICTBA YaCTHII.
Bounnsl ne bpois.
KopnyckynsipHo-BoIHOBOM
nyanu3M. CIIOHTaHHOE U
BBIHYX/ICHHOE U3ITyYCHHE

bubnmoreka [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE
pannoakTuBHOCTH. OTIBITHI
Pezepdopaa o
OTIpEeJIeNIEHUI0 COCTaBa
PaMOaKTUBHOTO M3ITyYCHUS

bub6nunoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-,
ramMma-mu3iydeHus. Biusaue
PaZOaKTUBHOCTH Ha JKUBBIC
OPTraHU3MBI

52

OTKpBITHE TPOTOHA U
HelTpoHa. M3oromnsl. Anbda-
pacnaj. DIeKTPOHHBIN 1
MO3UTPOHHBIN OeTa-pacma.
I'amma-n3nydenue

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBsI3U HyKJIOHOB B
anpe. SinepHsle peakuum.
SnepHslii peakTop.
[Tpobnemsbl, mepcreKTUBHI,
JKOJIOTUYECKUE ACIIEKThI
AJIEPHOU SHEPIreTUKU

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

o4

DJIeMEHTapHBIC YACTHIIBI.
OTKpBITHE O3UTPOHA.
Metoasl HAOIIOACHUS U

0,5

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



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

PETUCTpAIIH 3JIEeMEHTaPHBIX
yactuil. JlaboparopHas
pabora «MccnenoBanue
TPEKOB YacTHII (TI0 TOTOBBIM
doTorpadusam)»

55

Oransl pa3BUTUSA
actpoHomud. [Ipukitannoe n
MHPOBO33PEHYECKOE
3Ha4YeHUE acTpOHOMUHM. Bun
3Bé3aH0T0 HEOa. Co3Be3aus,
SIpPKUE 3BE3/IbI, TJIAHETHI, UX
BUIYMMOC JBIDKCHUE.
ComHeuHas cucTeMa

56

Comnue. ConHeuHast
AKTHUBHOCTE. ICTOUHUK
sHeprun CosHIa U 3BE3]

57

3BE3/bI, X OCHOBHEIE
XapaKTePUCTUKU. 3BE3 b
TJIaBHOM
MOCJIEI0OBATEILHOCTH.
BnyTtpeHHee cTpoeHue 3BE3 L.
CoBpeMeHHbIE
MIPEICTABJICHHS O
MIPOUCXOXKICHUH U
sposrrori CoJIHIIA U 3BE3.T

58

Muineunsiii [lyTe — Hama
I'amakTuka. [Tonmoxkenne n
nexenne CoHia B
I'anaktuke. I'agakTUKH.




UEpHbie ABIPHI B iApax
raJlaKTHK

59

Bcenennas. Paz6eranue
ranaktuk. Teopus boabsmoro
B3pbIBa. PenukToBOE
n3iyyeHue. MertarajiakTuka

60

Hepermennsie mpobaembl
ACTPOHOMUH

61

KonrponbHas pabota
«NEeMEHTBI aCTPOHOMUU U
acTpOoU3UKI

62

O6o6maromuiit ypok. Ponb
(GU3MKH U aCTPOHOMUH B
3KOHOMHYECKOM,
TEXHOJIOTHYECKO,
COLIMAIBHON U DTUYECKOH
chepax nesaTenbHOCTH
YeJIoBeKa

63

Ob6o6maromuii ypok. Posib u
MeCTO (PU3UKHU U ACTPOHOMHUHU
B COBPEMEHHOH Hay4YHOU
KapTHHE MUpa

64

O6o6maromuii ypok. Posb
¢du3nueckoil Teopuu B
dbopmupoBaHUU
MPEJCTaBICHUN O
¢duznyecKoil KapTUHE MUpa

65

O6o6maromuii ypok. Mecto
(buznyecKoil KapTUHBI MUpa B




00I1IeM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTaBICHUH O IPUPOAE

66

Oo6o06maronuit ypox.
MaruuTtHoe nose.
DJeKTpOMarHuTHas
WHTYKITAS

67

O06006maromuit ypok.
OnTuka. OCHOBEI
CHCIMATILHOM TCOPHH
OTHOCHTEILHOCTH

68

O6o0mmaromuii ypox.
KsanToBas ¢pusuka.
DeMeHTbI aCTPOHOMUU U
acTpOpU3UKH

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO HACOB
[10 ITIPOTPAMME

68



https://m.edsoo.ru/ff0d1784

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJbHOH NPOI'PAMMBbI

10 KJIACC

Kon
NMpoBePsSIeMOro
pe3yJjbTara

10.1

IIpoBepsiemble npeAMeTHBIE Pe3yabTATHI 0CBOEHHSI OCHOBHOM
00pa3oBaTeILHOM NPOrpaMMBbI CpelHero o0uero 00pa3oBanus

JleMoHCTpHpOBaTh Ha TMpUMEpPaX polb W MECTO (U3HKH B
(GbOpMHpPOBaHUHM COBPEMEHHON HAyYHOW KapTHHBI MHUpa, B Pa3BUTUHU
COBPEMEHHOMN TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKON AEATEIbHOCTH

moaen

10.2

Y4uuThIBaTh I'paHUIBl IPUMEHEHHS] U3YUYEHHBIX (PU3MUECKUX MOJENEi:
MaTepHaibHas TOYKAa, WHEpLHaIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEPAOE TEIO0, UACAIBHBIN ra3; MOACIH CTPOCHUS Ia30B, KUIAKOCTEH U
TBEPABIX TEJ, TOYEYHBIM DIEKTPUYECKUM 3aps] — IPU PELICHUU

du3nueckux 3a1a4

10.3

PacrioznaBate (usnueckue sBIeHUS (MPOIECCH) U OOBACHATH WX HA
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJIIPHO-KUHETUYECKOH TEOpUun
CTPOCHHUSI  BEIIECTBA U  DJIEKTPOJUHAMUKHU: DPABHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHHE, CBOOOJHOE TMajeHHE
T€J, JABWKCHHE IO OKPYXHOCTH, HWHEPIMS, B3aUMOJICUCTBUE TE,
nuddys3usi, OpOYHOBCKOE JBWIKEHUE, CTPOCHHE IKUIKOCTEH W
TBEPABIX  TeN, UW3MEHEHHe o00béMa Ten TpH  HarpeBaHUU
(oxmakaeHuu), TEIMJIOBOE paBHOBECHE, HCHApeHHe, KOHICHCAIHs,
IUIaBJIEHUE, KpUCTA/UIM3alus, KUIIEHUE, BIAXHOCTh  BO3/AYyXa,
MOBBIIICHUE JIaBJICHUS Ta3a NMPHU €ro HarpeBaHUU B 3aKPBITOM COCYJE,
CBSI3b MEXJY I[apaMeTpamMu COCTOSIHMSI Ta3a B HU30MPOIECCax;

QJICKTpHU3al A TCII, BSaHMOHeﬁCTBHe 3apsa0B

10.4

OnwuceiBaTh MEXaHWYECKOE JABIDKEHHE, HUCHOJIb3yd (usnueckue
BEJIMYMHBI: KOOpAMHATA, MyTh, IEPEMEIIEHNUE, CKOPOCTh, YCKOpPEHHE,
macca Tela, CHUIa, UWMIYJIbC Tela, KHUHETHYeCcKas DSHeprus,
NOTEHIMaJIbHAs JHEpPrus, MexXaHuueckas pabora, MexaHHYecKas
MOIIIHOCTb; MPY ONMCAHUM MPABUIBHO TPAKTOBATh (PU3MUECKUNA CMBICI
UCTIONIb3YEMBbIX BEJIMYHMH, WX OOO3HAYEHMsS M €IWHUIIBI, HAXOJIUTh
(opMyIIbl, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEJIMYMHY C JIPYTUMH

BCIIMYMHaAMH

10.5

OnuceIBaTh HU3YUYCHHBIC  TCIUIOBBIC CBOMCTBA TEI W TEIUIOBBIC




ABJICHUS, UCHOJB3YyS (U3MUECKHE BEJIUYUHBL: JIaBJICHUE Tas3a,
TEMIEPATypa, CpPEIHsAsd KUHETHYEeCKas DHEpPrus  XaoTUYECKOTrOo
JOBUKEHMSI MOJIEKYJ, CpEIHEKBaJpaTHUYHas CKOpPOCTb MOJIEKYII,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHsAs  JHeprusa, pabora rasa,
KO3(pPULMEHT TMOJe3HOro JEeMCTBUS TEIJIOBOrO JBWUraTess; MpHU
ONMCAaHUU IIPaBUIIBHO TPAaKTOBATh ¢busnueckuit CMBICT
UCTIOJIb3YEMBbIX BEJIMYMH, WX OOO3HAYEHMS M €IUHUIIbI, HaXOJIUTh
(GopMyIbl, CBA3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEIHMUYUHY C JAPYTUMHU

BCIIMYHUHaAM

10.6

OnuceiBaTh H3y4eHHBbIE DSJIEKTPUUECKHE CBOWCTBA BeEIIECTBA U
JNEKTpUYECKUE  sIBICHUSA  (TPOIECChl), HUCHONB3YyS  (PU3NYECKUE
BEIINYUHBI: JNCKTPUYECKUN  3aps, AIIEKTPUYECKOE  TIOJIE,
HANpsOKEHHOCTh  TOJIS,, IOTEHIMAJ, pPa3HOCTh MOTEHUHUAIOB; MpH
OMHMCAaHUU TIPABWILHO TPAKTOBATh (PU3UYECKUN CMBICT UCIOIB3YEMBIX
BEJIMYMH, WX OO0O3HAUYE€HHUS U EIWHUIBI, YyKa3plBaThb (HOPMYIIbI,
CBS3BIBAIOIIME JIaHHYI0 (U3WYECKYI0 BEIMYMHY C  JPYTUMH

BCIMYMHaAMM

10.7

AQHAIM3UPOBATh (U3MUYECKUE TMPOLECChl W  SIBICHHS, HCIIOJIB3Ys
duznyeckue 3aKOHBI M MPHUHIIUIIBI: 3aKOH BCEMUPHOTO TsAroTenus, I, 11
u III 3akonbl HproTOHA, 3aKOH COXpaHEHHS MEXAHWUYECKOW JHEPIHH,
3aKOH COXPAHEHHS] UMITYJIbCA, MPUHIUIT CYNEPIIO3UIUNA CHJI, TIPUHITUIT
paBHONpaBUsl MHEPUUAIBHBIX CHCTEM  OTCYETA;  MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPUIO CTPOCHUSI BELIECTBA, I'a30BbIE 3aKOHBI, CBS3b
CpeqHel KHUHETUYECKOM HSHEPruu TEIJIOBOIO JIBHUKEHUSI MOJIEKYJ C
aOCOJIIOTHOM TEeMITepaTypoi, MEepBBI 3aKOH TEPMOIWHAMUKH; 3aKOH
COXpAHEHUs JJIEKTPUYECKOrOo 3apsna, 3akoH Kynona; npu 3TOomM
pa3nnyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe

BBIPAKCHUC U YCIIOBUA (I‘paHI/II_UpI, 06.]'IaCTI/I) MMPUMCHUMOCTHU

10.8

OOBSCHATh OCHOBHBIC NPHHIMIBI ACHCTBUS MAaIIWH, NPUOOPOB U
TEXHUYECKUX YCTPONCTB, pa3nuyarh yCIOBHS UX O€30MacHOro

HCITOJIB30BaHUS B OBCEIHEBHOM KM3HHU

10.9

Brimonaare OKCIICPUMCEHTEI 11O UCCIICAOBAHUIO (1)I/I3I/I‘-I€CKI/IX SIBJIEHUU U
IIPOIIECCOB C MCIOJIB30BAHUEM IMPSIMBIX M KOCBEHHBIX MU3MEPECHUH; MPH
sToM (dopmynaupoBaTh MpobiaemMy (3amady) W THUIIOTE3Y Y4eOHOTO
IKCIEPUMEHTa,  cOOMpaTh  YCTaHOBKY W3  NPEATIOKEHHOTO

00opyI0BaHusl, MPOBOJUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OCYH.[@CTBJ'IHTB npsAMBIC KW KOCBCHHBIC H3MCPCHUA (1)I/ISI/IIIGCKI/IX

BCJIIMYMH, IIPpHU 3TOM BI>I6I/IpaTI> OIITUMAJIBHEIH CII0CO0 HN3MCPCHUA H




HCII0JB30BAaTh U3BECCTHBIC METOAbI OLICHKH HOFpCHIHOCTGfI I/ISMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (PU3NYECKUMHU BEIUYUHAMH C
WCITOJIb30BAaHUEM IIPSMBIX H3MEPEHHH; IMpPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCUPOBATh pe3yibTaThl IOJYYEHHONH 3aBUCHUMOCTHU
¢u3uUecKrX BEIUYHH B BHJE TAaOIHIl M TpadUKOB, €1aTh BHIBOJBI MO

pe3yabTaTaM UCCICAOBAHUA

10.12

CoOmomaTh mpaBmiia  0€30mMacHOrO  TpyJda TpU  TPOBEIACHHUH
WCCJICIOBAaHMM B  paMKax yd4eOHOTrO OKCIIEPUMEHTa, y4eOHO-
HCCIIEIOBATEIIbCKOM M MPOEKTHOW JEATENBHOCTH C HMCIHOJb30BAaHUEM

U3MEPHUTENbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBaAHHS

10.13

Pemate pacuérHble 3aa4dl ¢ SBHO 33aJaHHON (PU3MUECKOW MOJEINBIO,
HCIIOJIb3YyA (1)I/I3I/I‘-IGCKI/I€ 3aKOHbI W TPUHOUIIBI; Ha OCHOBC aHalin3a
yCIOBHSA  3alaud  BBIOMpaTh  (PU3MUECKYIO MOJENb, BBIACIATH
¢u3nueckrue BeIMYUHBI U (OPMYIIbI, HEOOXOIUMBIE Ui €€ pellieHus,
IPOBOJUTH PAacU€Thl U OLEHUBATH PEAIbHOCTD MOJyYECHHOTO 3HAUEHHS

(bU3HYEeCKON BETUIHHBI

10.14

Pemats KauyeCTBEHHBIC 3a/1a4u: BBICTPanBaTh JIOTUYECKH
HEMPOTHUBOPEUMBYIO IIETIOYKY PACCYKICHHUI C OMOpPOW Ha M3y4eHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (I)I/I3I/I‘-IGCKI/I€‘ SABJICHUA

10.15

Hcnonp30BaTh MpU  pelIeHUH y4eOHBIX 3aJad  COBPEMEHHBIC
UHGOPMAIMOHHBIE TEXHOJOTMU [UIsl TIOWMCKA, CTPYKTYpUPOBaHMS,
UHTEpIIpPEeTallud ¥ TPEACTaBICHUS y4eOHOW M Hay4YHO-TIOMYJISPHOM
uHpOpMalK, MOTYYECHHON U3 Pa3IUYHbIX MCTOYHHUKOB; KPUTHYECKU

AHAJIM3UPOBATH TOJTYyYaCMYHO I/IH(I)OpMaL[I/IIO

10.16

[IpuBoaMTH TpUMEpHl BKJIAZAA POCCHUMCKUX M 3apyOEeKHBIX YUEHBIX-
(GU3UKOB B Pa3BUTHE HAyKH, OOBSICHEHUE IMPOIECCOB OKPYXKAIOIIETO

MHpa, B Pa3BUTHC TCXHUKU U TEXHOJIOTUH

10.17

Hcnonp30BaTh TeOpeTHYECKHE 3HaHUS O (PU3MKEe B TOBCEIHEBHOM
KU3HU JUTsl o0ecTiedeHust 0€30MacHOCTH MPH O0paleHuu ¢ prudopaMu
U TEXHUYECKHUMH YCTPOHCTBAMH, Ui COXpPaHEHHs 3JI0POBbS U

CO6J'IIO,Z[€HI/IH HOPM 39KOJIOTHYCCKOTI'O ITOBCACHHUA B Oprn(anmeﬁ cpeac

10.18

PaGoTate B rpynme c BBINOJHEHHUEM Pa3IUYHBIX COLMAIBHBIX pOJIeH,
IUIAHUpOBaTh ~ paboOTy  TpyMNIbl, palMOHAIBHO  paclpeneisTh
0053aHHOCTM M IJAHUPOBATh JAEATEJBHOCTh B  HECTaHIAPTHBIX
CUTyallUsX, aJeKBATHO OLIEHHWBATh BKJIAJ KaXXJOTO0 U3 YYaCTHHKOB

TPYMIIBl B PELICHUE pacCMaTpPUBAaEMON MPOOIEeMbl




11 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHUS] OCHOBHOM
o0pa3oBaTe/IbHOM NPOrPaMMbI CpeIHero 001Iero o0pa3oBaHus

11.1

JleMoHCTpHpOBaTh Ha TpUMEpax poib W MeCTo (HU3UKH B
(GbOpMUPOBAHUN COBPEMEHHOW HAyYHOW KapTHUHBI MHPA, B Pa3BUTHUU
COBPEMEHHON TEXHUKH M TEXHOJOTHM, B MPAKTUYECKON IE€ATEIIbHOCTH

JFO/IeH, IEJIOCTHOCTD M €JMHCTBO (PU3NIECKON KapTUHBI MUpa

11.2

Y4uTHIBaThH rpaHULbI IPUMCHCHUA N3YUCHHBIX (I)I/I3I/I‘-IeCKI/IX MOZETIeH:
TOQGQHLﬁiBHGKTqueCKHﬁﬁ3apﬂﬂ,ﬂﬂepHaﬂ MOZCIIb aTOMAa, HYKJIOHHAsA

MO/IEJIb ATOMHOTO SIJIpa IPHU peIIeHuH (PU3NUECKUX 3a/1a4

11.3

PacniosnaBate (usnyeckue siBiaeHUs (mporecchl) U OOBACHITH UX Ha
OCHOBE 3aKOHOB  DJIGKTPOJMHAMUKM U  KBAHTOBOM  (U3UKHU:
AJIEKTpUYECKasi MPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XMMHYECKOE,
MarHuTHOE JEUCTBUSA TOKA, B3aMMO/ICHCTBUE MAarHuTOB,
JJIEKTPOMAarHWTHAas UWHAYKLIMSA, JEHCTBHE MAarHUTHOTO TIONS Ha
NMPOBOJHUK C TOKOM W JABWXKYIIHMMCS 3apsl, JJICKTPOMArHUTHBIC
Koiie0aHUsI U BOJIHBI, MPSAMOJIMHEHHOE pacHpOCTpPAaHEHUE CBETa,
OTpakeHHe,  TMpelomieHue, uHTepdepeHmsa, Aupakius U
MOJISIpU3aIUsl CBEeTa, AMCIEPCHS cBeTa, (OTOAIEKTpUUecKuil dhdexT
(boTtoa(pdekrt), cBeTOBOE MaBIICHWE, BO3HHUKHOBEHHUE JIMHEHYATOTO
CIIeKTpa aToMa  BOJOpPOJa, €CTeCTBEHHass U  HUCKYCCTBEHHAas

pPaAnOaKTUBHOCTDb

11.4

OnuceiBaTh  HM3y4YEHHBIE CBOICTBa  BEIIECTBAa  (JIEKTPUUECKHE,
MarHuTHbIE, ONTUYECKUE, DIEKTPUUECKYIO IMPOBOAMMOCTh PA3IUYHBIX
Cped) M JJIEKTPOMArHWTHBIE SIBIEHUS (IPOLECCHI), HCHOJb3Ys
¢u3nueckue  BeNMYMHBL:  DJIEKTPUYECKMM  3apsn, cuia  TOKa,
JJIEKTPUUYECKOE  HANPSIKEHHE,  IEKTPUUECKOE  CONPOTUBIICHHUE,
pasHocTh noteHimanos, JJIC, pabora Toka, MHIYKIHUS MarHUTHOTO
noss, cwia Awmmepa, cwia JlopeHIa, WHAYKTUBHOCTb KAaTYILKH,
SHEPrusi AJNEKTPUYECKOT0 M MAarHUTHOTO MOJeH, Mepuoj U dYacTtoTa
KOJIEOAHUH B KOJIEOATEIbHOM KOHTYpE, 3apsi/i M CHJIa TOKa B Ipoliecce
rapMOHMYECKUX  3JIEKTPOMArHUTHBIX KoJIeOaHuH, dokycHoe
paccTossHME M ONTHYECKas CWila JIMH3bI; IPU ONUCAHUM HPAaBUIBHO
TPaKTOBaThb (PU3MUYECKUII CMBICT HCIOJIB3YEMBIX BEIMYMH, HX
0003HaUEHHUS U E€IMHUIBL, YKa3blBaTh (OPMYJIbI, CBS3bIBAIOIINE

JTaHHYIO (PU3UUYECKYIO BETUUUHY C IPYTUMHU BeTMUUHAMU




11.5

OnuceIBaTh HN3YUYCHHBIC KBAHTOBBLIC SABJICHUSA W ITPOLECCHI, UCIIOJIb3Ys
(I)I/ISI/ILICCKI/IG BCJIMYUHBI: CKOPOCTH J3JICKTPOMAIHUTHBLIX BOJIH, OJIMHA
BOJIHBI MW 4YaCTOTa CBCTA, DJHCPIusl U HMIIYJIbC (I)OTOHa, nepuon
nojypaciaza, OSHEpIrusd CBA3KM ATOMHBIX AACP, IIPHU OIMMCAHHH
IMpaBUJIbHO TPAKTOBATb (bHBI/I‘ICCKI/Iﬁ CMBICJI HUCIIOJIb3YEMBIX BCJIWYUH,
UX O00O03HAUYCHUSI U CANHUIBI; YKa3bIBaATb q)OpMy.HI)I, CBA3BIBAOIINEC
JAaHHYIO (bI/ISI/I‘-IeCKYIO BCJIIMYUHY C APYIr'UMHU BCINYHNHAMU, BBIYUCIIATH

3HA4YCHHUC (pH3quCKOﬁ BCIINYMHBI

11.6

AHanu3upoBaTh (U3MYECKHE TPOLECCHl U SIBICHUS, HCIIOIb3Ys
¢u3nueckue  3aKOHBI M HOpUHLUIBL  3akoH OMa,  3aKOHBI
IIOCJIEJOBATEIBHOTO M MapajuIeNIbHOTO COEJMHEHUS IPOBOJIHUKOB,
3aKk0oH J[xoynsa — JleHna, 3aKOH 2J€KTPOMAarHUTHOW MHAYKIUH, 3aKOH
IPSIMOJIMHEMHOTO PacpOCTPaHEHMs CBETA, 3aKOHBI OTPAXXCHUS CBETA,
3aKOHBl ~ IIPEJIOMJIEHHUs  CBeTa, ypaBHEHHEe OWHITEeHHa  AIs
doroaddekra, 3aKOH COXpaHEHHs] HHEPIrUU, 3aKOH COXPAHEHUS
UMIIyJIbCA, 3aKOH COXPAHEHUs OJIEKTPHUUECKOro 3apsja, 3aKoH
COXpaHEHHMs  MaccoBOrO  uucia, HocTynarel  bopa,  3akoH
paZMoOaKTUBHOIO paclajga; TMpd OTOM  Ppas3iIndarbh  CIOBECHYIO
(GopMyIUPOBKY 3aKOHA, €0 MAaTeMaTH4YE€CKOE BBIPAXKEHHUE U YCIIOBHS

(rpaHuIBl, 06JaCTH) TPUMEHUMOCTH

11.7

OHpe,I[eJ'IfITB HAIIpaBJICHUEC BCKTOpAa HWHAYKOHUU MATrHUTHOT'O TIIOJIA

IIPOBOJHMKA C TOKOM, CHJIbI AMIiepa U cuiibl JlopeHna

11.8

Ctpoutb ¥ ONUCHIBaTH H300pa’k€HHE, CO37aBa€MO€  IUIOCKHM

3€pKajioM, TOHKOW JTMH30M

11.9

BrinonaaTte SKCHCPUMCHTHI 110 UCCIICJOBAHUIO (1)I/ISI/II-IGCKI/IX SIBJICHUU U
TIPOIIECCOB C UCIOJIh30BAHUEM IMPSIMBIX M KOCBEHHBIX MU3MEPECHUH; MPH
sToM (dopmynupoBaTh MpobiemMy (3amady) U THUIOTE3Y Y4eOHOTo
JKCIEpUMEHTa,  coOMpaTh  YCTaHOBKY W3  NPEAJIOKEHHOTO

060py2[OBaHI/I$I, MMPOBOAUTD OIIBIT U (l)OpMYHI/II)OBaTI) BBIBO/JIbI

11.10

OCYHIGCTBJI?[TI) npAMBIC W KOCBCHHBIC HU3MCPCHUA (1)I/IBI/I‘I€CKI/IX
BCJIMYHMH, IIPpHU 3TOM BI>I6I/IpaTI) OIITUMAJIBHEIH CII0CO0 HN3MCPCHUA H

HCIIOJBb30BAaTh U3BECTHBIC MECTOAbI OLICHKN HOFpeIHHOCTefl H3MepeHHI>'I

11.11

UccnenoBaTh 3aBUCUMOCTH (PU3UYECKUX BEITUYHUH C HUCIIOJIb30BAHHEM
OpsIMBIX ~ M3MEpPEHUM; TMpU ITOM KOHCTPYHPOBAaTh YCTaHOBKY,
¢buKcHpoBaTh pe3yJbTaThl MOJYYEHHOM 3aBHCUMOCTH (HU3HUECKUX
BEJIMYMH B BUJIC TaOIHIl U TpadUKOB, JIe1aTh BBIBOJBI IO pe3yabTaTaM

HCCIICAOBaHMA

11.12

Cobmtogate mpaBwia  0e30macHOrO  Tpyda TMpU  MPOBEACHUH




UCCIIEIOBaHUM B paMKax y4yeOHOro JKCIEpUMEHTa, y4eOHO-
MCCIIEIOBATEIIbCKOM U MPOEKTHOM NESITEIbHOCTU C UCIOJIb30BAHUEM

W3MEPUTEILHBIX YCTPOUCTB M JTA0OPATOPHOTO 00OPYIOBAHUS

11.13

Pemate pacuérHble 3a7a4M ¢ SBHO 3aJaHHOM (DU3MYECKON MOJIENBbIO,
UCTIONB3Ysl (pU3MUECKUe 3aKOHBl M TNPHUHIMIIBI, Ha OCHOBE aHajH3a
yCIOBHUSA  3alaud  BBIOMpaTh  (PU3MUYECKYI0O MOJETb, BBIIACIATH
(u3nyeckue BeIMYUHBI U (POPMYIIbI, HEOOXOIUMBIE Ui €€ pelleHUs,
IIPOBOAMTD PAacY€Thl U OLEHUBATh PEAIIBHOCTD MOJyYEHHOIO 3HAYECHHUS

buznyecKoil BeTMUHbBI

11.14

Pemath ~ KauyecTBEHHBIE 3a7a4m: BBICTpauBaTh JIOTUYECKU
HENPOTUBOPEUMBYIO LIEMOYKY PAcCyXKICHUH ¢ ONOpOH Ha M3y4YCHHbIE

3daKOHBbI, 3dKOHOMCPHOCTHU U Q)HSHHGCKI/IC SABJICHUA

11.15

Hcnonb3oBath mpu  pemieHWd  y4eOHBIX 3aJa4  COBPEMEHHBIC
UHPOPMAIIMOHHBIE TEXHOJOTMHU [UIsl TIOUCKA, CTPYKTYpPUPOBAHWS,
UHTEpIpPEeTallud U TMPEACTABICHUS y4eOHOW M Hay4YHO-TIOMYJIIPHOM
uHboOpMaIny, MOTYYECHHON W3 Pa3IUYHbIX HCTOUYHUKOB; KPUTHYECKU

aHAJIM3UPOBATH MOJIy4aeMyI0 HH(pOpMaIUIo

11.16

OOBSACHATH IMPUHIUIIBL ﬂeﬁCTBHH MalllvH, HpI/I60pOB U TCXHUYCCKUX
YCTpOﬁCTB; pasjimiaTtb YCJIOBUSA HUX 0€30I1aCHOTO HCIIOJIL30BAHHUSA B

OBCEIHEBHOM KU3HUA

11.17

[IpuBoauTe mpHUMEpHI BKJIaJa POCCHUICKUX U 3apyOekHBIX YUEHBIX-
($U3MKOB B pa3BUTHE HAYKH, B 00BSICHEHUE MPOIIECCOB OKPYKAIOIIETO

MHUpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonp3oBaTth TeopeTndyeckue 3HaHUSA MO (DU3MKE B TOBCETHEBHOU
YKU3HM 1)1 o0ecrieueHus: 0€30MacHOCTH MpU OOpalleHuH ¢ IpudopaMu
U TEXHHYECKHMMHU YCTPOMCTBAMH, i COXpPAaHEHHS 310POBbS H

coOJI0ICHHSI HOPM 3KOJIOTUYECKOT0 MOBE/ICHNUS B OKPY KaIoILel cpesie

11.19

PaGortaTs B rpymnme ¢ BBIIOJHEHHEM Pa3IMYHBIX COLHUAIBHBIX POJEi,
IUIAaHUPOBaTh ~ pabOTy  TIPYIIbl,  PAalMOHAIBHO  pPacHpelesTh
0053aHHOCTH ¥ IUJIAaHUPOBATh JEATENbHOCTb B HECTaHIAPTHBIX
CUTyalUsiX, aJ€KBAaTHO OLIEHMBATh BKJIAaJ KaXJOr0 M3 YYaCTHHUKOB

TPYIIIBI B PEIICHHE pacCMaTPUBAEMOM MPOOIIEMBI




ITPOBEPAEMBIE DQJIEMEHTBI COAEP)KAHUSA

10 KITACC

Kon
pa3nena

Kox nposepsiemoro

3JIEMEHTA

IIpoBepsieMmble 371eMeHTBI COIEPKAHUS

OU3NKA U METO/Ibl HAYYHOI'O ITO3HAHUA

11

®usznka — Hayka o npupoge. Hayunbie
METO/Ibl TO3HAHUSI OKpYXkatouiero mupa. Poib
JKCIEpUMEHTa M TEOpUM B  IpoLEcce

MO3HaHUS PUPOJbL. DKCIEPUMEHT B (pU3HKe

1.2

MogenupoBanne (GU3MUECKUX SBICHUN U
npoueccoB. Hayunsie runoressl. Ouznyeckue
3aKOHBl M TE€OpUHU. [ paHUIBl MPUMEHUMOCTH
buznueckux 3aKOHOB. [TpuHIMI
cooTBeTcTBUs. Pomp m Mmecto (usukun B
dbopMupoBaHUM COBPEMEHHOM Hay4HOU
KapTUHBI MHpa, B MIPAKTUYECKOU

NEeSITENLHOCTH JIFOAEH

MEXAHUKA

KMHEMATHUKA

211

Mexanndeckoe IBHKEHHUE. OTHOCHUTEILHOCTD
MCXaHHUYCCKOI'0O ABUIKCHUA. Cucrema otcuéra.

Tpaexktopus

2.1

212

[Tepemenienue, ckOpocTh (CpemHsisi CKOPOCTb,
MTHOBEHHass  CKOPOCTb) H  YCKOpEHHE
MaTepUaIbHOW TOYKH, MX IPOEKIUU Ha OCH
CUCTEMBI KOOpJUHAT. Crnoxenue

MePEMEIIICHUH U CII0KEHUE CKOPOCTEM

2.13

PaBHOMEpHOE u PaBHOYCKOPEHHOE
IPSIMOJIMHENHOE JBHYKECHHUE. I'padpuxu
3aBUCUMOCTH KOOpJIMHAT, CKOpPOCTH,
YCKOpEHHUH, IIyTH u IepEeMEILECHUS

MaTepHaJIBHOfI TOYKHU OT BpEMCHU

2.14

CBoOogHoe nazieHue. Y CKopeHue CBOOOHOTO

MageHust




2.15

KpuBonuneiinoe nBuxkeHue. PaBHOMepHOE
JBWKEHHE  MAaTEpUAIbHOM  TOYKHM IO
OKPY>KHOCTU. YTIJIOBAasi CKOpPOCTb, JIMHEHHAs
CKOPOCTb. Ilepuon " 4acToTa.

LleHTpOCTpEMUTENBHOE YCKOPEHHE

2.16

TexHuueckue yCTpONCTBa: CIHMJIOMETD,
JIBUKEHHE CHApSAIOB, IIETHBIE U PEMEHHBIC

nepenadn

2.1.7

[IpakTnyeckue paboTHI. N3mepenue
MTHOBE€HHOU CKOpOCTH. HUccnenosanue
COOTHOUIEHUSI MEXKIY MYyTSIMH, IPOUIEHHBIMU
TEJIOM  3a  IOCIEIOBAaTENIbHBIE  pPAaBHbBIC
MIPOMEKYTKH BPEMEHHU NPHU PABHOYCKOPEHHOM
JIBIDKEHUU C HAaYaJIbHOM CKOPOCTHIO, PAaBHOM
Hy10. M3yueHue NBMKEHUS LIAPUKA B BA3KON
Kuakoctyu.  M3yueHume — BWDKEHMSI — Tela,

OpOIIEHHOTO TOPU30HTATBHO

2.2

TMHAMUKA

22.1

[TpuHIMDI OTHOCHUTEJIBHOCTU ["anunes.
IlepBbrii 3akoH HerotoHa. MHepumanbHble

CHCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. IlpuHnun cynepno3uuuu

CHI1

2.2.3

Bropoii 3akoH HproToHa Ui MarepuaibHON
TOYKM B WHEPIHAIBHON CHUCTEME OTCUéTa
(UCO). Tperuit 3akon HprotoHa s

MaTCpHAJIBHBIX TOYCK

224

3aKoH BCEMHUPHOTI'O TATOTCHUA. Cuia TsSKeCTH.

IlepBas xocMuyeckas ckopocTb. Bec Tena

2.2.5

Cuia ynpyroctu. 3akoH ['yka

2.2.6

Cwia tpenus. Cyxoe tpenue. Cuna TpeHHA
CKOJIbXKEHHUS W  CWlIa  TPEHHUS  IIOKOS.
Koadduunent tpenus. Cuna conpoTUBIEHUS

IIpHu IBUXXCHHUU TCJIa B )KUAKOCTHU UJIN I'a3C

2.2.7

HOCTyrIaTeJ'IBHOG M BpallaTCJIbHOC ABHKCHHC




2.2.8

a0COJTIOTHO TBEPIOTO TEJa

MoMEeHT cuibl OTHOCUTEIBHO OCH BPALICHHUS.
[Imeyo cwiibl. YcnoBus paBHOBECHs TBEPIAOTO
tena B UCO

2.2.9

2.2.10

TexHuueckue  yCTpOWCTBA:  MOALIMITHUKH,

ABMIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[TpakTuueckue paboTsl. M3yueHue ABHKEHUS
Opycka TIO HaKJIOHHOM IIJIOCKOCTH  TOJ]
neiicTBueM Heckonbkux cuil. MccnenoBaHue
3aBUCUMOCTHU CHUJI YHIPYTOCTH, BO3HUKAIOMIUX
B JehopMUpPYyEMOIl TpYXKHUHE U PE3UHOBOM
oOpasmie, OT BEIWYHHBI UX JIehOpMaIlHH.
HccenenoBanue yciaoBUi paBHOBECHS TBEPAOTO

TCJI1a, UMCIOLIICTO OCh BpalllCHUSA

2.3

3AKOHBI

COXPAHEHNA B MEXAHUKE

23.1

NMmynbc  MarepualbHOM TOYKHM, CUCTEMBI
MaTepUaANbHBIX TOYeK. Mmmynbc cuiusl U

N3MCHCHHEC UMITYJIbCaA TCJIa

2.3.2

3akoH coxpaHenus umnyiasca B HCO.

PeakTuBHOE OBIDKECHUE

2.3.3

Pabota cunsl

234

MortHocTh CHITBI

2.3.5

Kunernueckas sHeprus MaTepuaJbHON TOYKH.

TeopemMa 0 KHHETHYECKOW SHEPTUU

2.3.6

IlorenumaneHas 3Heprud. IloTeHumanbHas
SHEprus YOpyro nepOopMHPOBAHHON
npyxuHsl. lloTeHnmanbHass »Heprus Tena

BOJIN3Y MOBEPXHOCTH 3EMIIH

2.3.7

HOTGHLII/IaJIbHBIe N HCTIOTCHIHAJIBHBIC CHIIBI.
CBs13b pa6OTI)I HCIIOTCHUHUAJIBHBIX CHJI C
HN3MCHCHHEM MEXaHUYECKOM OHCPrun
CHUCTEMbI TCII. 3aKkoH COXpaHCHUA

MEXaHUYECKOH OHCPrun

2.3.8

Yrpyrue u Heynpyrue CTOJIKHOBEHUS




TexHuyeckue yCTpOMCTBA: NBUKEHHUE PaKET,

2.3.9
BOJOMET, KOIIEp, PYKUHHBIN [TUCTOJIET
[Ipaktuueckue paboThl. M3yuenue cBs3u
2310 CKOpPOCTEM Tel Mpu HEYNpPYroM yzaape.

UccrnenoBanne cBs3M  pabOTBl  CHIIBI €

M3MCEHEHHEM MEXaHHYSCKOU SHEpPIrUu TC€j1a

MOJIEKYJISAPHAS ®U3UKA 1 TEPMOIMHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM TEOPHU

3.11

OcHOBHBIE IIOJIOKEHUS MOJIEKYIISIPHO-
KHUHETUYECKON TEOPUH. BbpoyHoBckoe
neuxenue. Juddysusa. Xapakrep IBUKCHUS U

BSaHMO)ICfICTBHﬂ HaCTHII B€IICCTBa

3.1.2

Mogenu CTpoeHus Ta30B, KUAKOCTEHM U
TBEPABIX TeT U OOBSICHEHHE  CBOICTB

BCIICCTBA HA OCHOBC 3THUX MOI[CJ'IC?I

3.13

Macca wmosekyn. KoaudecTBo — BelecTsa.

[Tocrostuuas ABorapo

3.14

TemmmoBoe paBHOBecue. Temmeparypa u eé

m3mepenue. [llkana remneparyp Llenbcus

3.15

Mogens  WaeaabHOro  rasa. OcHoBHOE
ypaBHEHHE MOJIEKYJISIPHO-KUHETUIECKOM

TCOPHU UACAJIBHOIO Ira3a

3.1.6

AOcoioTHast TemMIepaTypa Kak Mepa cpenHein
KAHETHYECKOW 3HEPTUU TEIUIOBOTO JBHKCHUS

yactul rasa. [llkana remnepatyp KenbBruna

3.1.7

VpaBuenne Kianelipona — Menaeneesa.

3akoH JlanpTOHA

3.1.8

I'a30BBIC 3aKOHEI. I/I3onp0ueccm B NJCaJIbHOM
ra3€¢ C INOCTOAHHBIM KOJIHYCCTBOM BCIICCTBA:

u30TepMa, U30xopa, u3odapa

3.1.9

TexHnueckue yCTpOMCTBA: TEPMOMETD,

OGapomeTp

3.1.10

[TpakTiueckue paboTel. M3mepeHue wmacchl

BO3/yXa B KJacCHOM komHare. MccienoBanue




3aBUCUMOCTH MCXKIAY MapaMETpaMu COCTOSHHSA

pa3pexEeHHOTro rasa

3.2

OCHOBbI TEPMOJIMHAMMUKH

3.2.1

3.2.2

TepmonnHaMuueckas cucrema. BHyTpeHHsS
JHEpPrus TEPMOJMHAMHYECKOM CHUCTEMBI U

CIIOCOOBI €€ N3MEHEHUS

KonunuectBo Temnotsl u pabora. BHyTpeHHss

SHEPTrHd OJHOATOMHOTI'O UACAJIBHOTO Ira3a

3.2.3

Bunel Tenmonepenauu: TEMIONPOBOIHOCTb,
KOHBEKIMSA, U3NydeHue. Tenno€MKocTh Tena.
YienpHass TEINIOEMKOCTh BelllecTBa. Pacuér

KOJIMYECTBA TCIJIOTHI ITPU TCTUIOIICPEAAUC

3.24

IlepBrIii 3aK0H TepMoauHAMUKH. [IpuMeHeHue
IIEPBOTO 3aKOHa TEPMOJIUHAMUKU K
u3onpoueccam. ['padguueckast uHTEpHpeTaLns

paboThl Taza

3.2.5

TermnoBble MarmHbl. [IpuHIMIBL  EHCTBUS
TETUTOBBIX MamuH. [IpeoOpa3oBaHusi SHEPrUH
B TemioBbiXx MammHax. Koaddunuent
nosiesHoro  aeiictBus  (manee —  KIIJ)

tersoBoit MamuHel. [{ukn Kapao u ero KI1/]

3.2.6

Bropoii 3aKOH TEPMOJIMHAMHUKH.
HeoOpatumocTs  mpolieccoB B MPHUPOJE.
TenoBble  JBUraTesu. DKOJIOTUYECKHE

po0OJIEMbI TEIUIO3HEPTETUKHI

3.2.7

TexHuueckue YCTpOICTBa: JIBUTATEIb
BHYTPEHHETO CropaHus, OBITOBOI

XOJIOAWJIbHUK, KOHAUITHOHCD

3.2.8

[Ipaktuueckue paboTel. MI3Mepenue yaenbpHOM

TEIJIOEMKOCTH

3.3

AT'PEI'ATHBIE COCTOAHNA BEIHECBA. ®A30BBIE ITEPEXO/IbI

33.1

[MapooOpa3zoBanue u KoHaeHCaLys. Mcnapenue
u KUTICHUE. VY nenbHas TEIIoTa

napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTyphl




3.3.2

KUIICHHUA OT AaBJICHUSA

AOCOMIOTHAA M OTHOCHWTENbHASA BIIAXKHOCTD

BO31yxa. Hacelennsii map

3.3.3

Trépnoe TEJIO. Kpucramnmueckue u
amop(dHble Tena. AHU3OTPONHSI CBOHCTB
KPUCTAJIIIOB. >KI/I]IKI/I€ KpHUCTAJJIBL.

CoBpeMeHHbIE MaTeprabl

3.34

IInaBmenne wu KpuCTaJluIn3aIus. Y,I[CJ'IBHaﬂ

TeruioTa raieHus. Cyomumanus

3.3.5

YPaBHCHI/IC TEIIOBOro OajlaHca

3.3.6

TexHuueckue yCTpOMCTBA: TUIPOMETP U
IICUXPOMETD, KaJIOpUMETP, TEXHOJIOTUU
MOIYYEHHSI COBPEMEHHBIX MAaTEpHAJIOB, B TOM

YUCJIC HAHOMATCPHUAJIOB, 1 HAHOTCXHOJIOTUHN

3.3.7

[TpakTrueckue paboTHI. Hsmepenue

BJIA)KHOCTH BO3/1yXa

SJIEKTPOJJUHAMUKA

41

OJIEKTPOCTATHUKA

411

OnexTpuzanus Tell. DIeKTpUudecKuil 3apsn. [pa

BHUJIAd SJICKTPUYCCKUX 3apsa10B

412

[IpoBoaHMKH, JIHADIIEKTPUKA "

MMOJIYIIPOBOAHHUKH

413

3aKOH COXpaHEHHUS MIEKTPHIECKOTO 3apsiia

414

B3aumoneiictBue 3apsaoB. 3akoH Kynona

415

DneKTpuueckoe roJe. HanpsxénnocTs
JJIEKTPUYECKOTO T10J141. [TpuHIMI
cynepno3uiuu. JIuHuM  HanpsHKEHHOCTH

QJICKTPHUYCCKOI'O ITI0JIA

416

Pabota cuin  BNIEKTPOCTATUYECKOTO  TIOJIS.

ITorennuan. Pa3HOCTE NOTEHIIHATIOB

4.1.7

HpOBOI[HI/IKI/I U AUBJICKTPUKU B IMOCTOAHHOM
OJICKTPUYCCKOM IoJe. I[I/IBJ'ICKTpI/I‘IeCKaH

MMPOHNIIAaCMOCTb

418

ONEeKTPOEMKOCTb. Konpencarop.




DNEeKTPOEMKOCTh  IIOCKOTO  KOHJIEHCATOPA.

9Hepr1/1${ 3apsKCHHOT'O KOHACHCATOPA

TexHuueckue  yCTpOMCTBA:  DJIEKTPOCKOIL,

QJICKTPOMCETP, OJICKTPOCTATHUUYCCKAA 3allnTa,

419
3a3eMJICHHE 3JIEKTPONPHOOPOB, KOHICHCATOP,
KCEPOKC, CTPYUHBIN MPUHTEP

4110 IIpakTuueckue paboTHI. N3mepenue

3J'IeKTpOéMKOCTI/I KOHJACHCATOpa

4.2

IOCTOSHHBII SJIEKTPUYECKHNI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcnoBus CyII€CTBOBAaHUA IHOCTOSAHHOI'O

421 aneKTpudeckoro Toka. Mcrounuku Toka. Cuna
Toka. [IocTOsIHHBIN TOK
4.2.2 Hampsoxenune. 3akon Oma 1 ydacTka Lenu
493 DJIEKTPUYECKOE COIMPOTHUBJICHUE. Y JEIBHOE
o COIIPOTHBIICHHUE BEIIECTBA
424 [TocnenoBatensHoOE, napaJuiebHOE,
- CMEIIaHHOE COeIMHEHNE MPOBOJHUKOB
Pabota snexkTpuueckoro Toka. 3akoH Koy
4.2.5
— Jlenna
4.2.6 MONTHOCTB ANEKTPUIECKOTO TOKA
anekTpoaBrkymias cuna (mamee — DJIC) u
427 BHYTpPEHHEE COIPOTUBIICHHE MCTOYHUKA TOKA.
o 3akon Owma g TOJMHOW  (3aMKHYTOM)
ANEeKTpUYecKor nenu. Koporkoe 3ambIKaHue
DneKTpoHHAas MIPOBOJUMOCTh TBEPABIX
428 METAJIJIOB.  3aBUCUMOCTh  COMPOTHUBIICHUS
o METaJJIOB oT TeMIepaTyphIL.
CBepxnpoBOANMOCTh
429 OnekTpuueckuid TOK B Bakyyme. CBolicTBa
o AJIEKTPOHHBIX ITyYKOB
[TonynpoBOAHHKHY. CobcTBeHHAs u
4.2.10 pUMeCHast POBOJIMMOCTh

noJynpoBogHUKOB. CBoiicTBa P-N mepexona.
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[TomynpoBOTHUKOBBIE IPUOOPHI
DONeKTpU4YecKuid  TOK B DIEKTPOJIUTAX.
DNEKTPOTUTHYECKAS JTUCCOLIAAIIHS.

DNEKTPOIN3

4.2.12

DNEeKTPUIECKUM TOK B razax.
CaMOCTOSTENIBHBIA M HECAMOCTOATEIbHBIN
paspsia. PasnuuHble TUIBI CaMOCTOSATEIBHOIO

paspsaa. Monuus. [1nazma

4.2.13

Texuuueckue YCTPOMCTBA: aMIIepmeTp,
BOJITMETP, pEOCTaT, HCTOYHUKH  TOKA,
AJIEKTPOHArPEBATEIBbHBIE IpuOOpBHI,
3JIEKTPOOCBETUTENbHBIE IPUOOPHI, TEPMOMETP
COIIPOTHUBJIICHNUS, BAKYYMHBII OUO,
TEPMUCTOPBI u (boTope3ucTopsl,

HOHYHpOBOZ[HHKOBLIﬁ JUO0a, raJlIbBaHHUKa

4.2.14

[Ipaktuueckue paboThL. N3yuenune
CMEIIAaHHOTO COEMHEHHSI PE3UCTOPOB.
N3mepenne DJIC MCTOYHMKA TOKA U €ro
BHYTPEHHETO comnpoTuBieHus. HaGmronenue

SJICKTPOJIM3a

11 KUIIACC

Kon
pa3nena

Konnposepsiemoro
3JIeMeHTa

IIpoBepsiemble 3J1eMEHTHI COIePKAHUS

4

SJIEKTPOAMMHAMUKA

MATHUTHOE ITOJIE. DJIEKTPOMATI'HUTHASA UHAYKIOWA

43.1

IlocTtosstHHBIE Maruuthel. B3amMmojeiicTBue

INOCTOAHHBIX MarHuTOB

4.3

4.3.2

MaruutHoe 1mone. BekTtop MarHMTHOMR
uHAyKImK.  [lpyHmmn — cynepno3unuw.
Jluaun MarautHOM wuHAykuuu. Kapruna
JMHUM ~ MAarHuTHOM  HMHIYKLMH  TIOJS

INOCTOAHHBIX MarHuTOB

4.3.3

MarauTtHoe I10JIe IMPOBOAHHMKA C TOKOM.

KapTuna nuHuii moss IJIMHHOTO IPSIMOTO




IMPOBOAHHMKA HW 3aMKHYTOI'O KOJIBIIEBOI'O
IMPOBOAHUKA, KATYHIIKK C TOKOM. OmeIT

Opcrena. BzauMmoelicTBrue MPOBOIHUKOB C

TOKOM
434 Cuna Amriepa, €€ MOJlyJIb U HaIlpaBJICHUE
Cuina JlopeHnna, e€ MOyJb U HapaBJICHUE.
JBr>keHHe  3apsDKEHHOM — 4acTUMUbl B
435 OHOPOZHOM MAarHuTHOM mone. PaGora
cuiiel JIopenua
4.3.6 SIBIIeHUE HIIEKTPOMArHUTHOW MHIYKLIAN
4.3.7 IToTok BEKTOpa MarHUTHOW UHIYKLIMU
OJ1C nHAyKI#H. 3aKOH JIEKTPOMarHUTHOMN
438 nnyknun dapanes
BuxpeBoe anektpuueckoe mome. IJIC
UHIYKIMA B TPOBOJHHKE, JBIXKYIIEMCS
439 TIOCTYIIATENIBHO B OJJHOPOJJHOM MAarHUTHOM
nosue
4.3.10 [TpaBuio Jlenna
NHnykTuBHOCTD. SIBJIEHHE CAMOMHIYKIIVH.
4311
O/1C camonHayKuuu
OHeprusi MarHUTHOTO TMOJS KaTyIIKU C
4.3.12
TOKOM
4.3.13 DNEKTPOMarHuTHOE TO0JIe
TexHuueckne yCTpPOMCTBA:  IOCTOSIHHBIE
MarHMrThl, 3IEKTPOMarHUTHI,
4.3.14
AJIEKTPOABUTATENb, YCKOPHUTEIH
AIIEMEHTAPHBIX YaCTUI], UHAYKIIMOHHAS 11eYb
[IpakTuueckue paboThL. Nzyuenue
MarHMUTHOTO TOJII KaTyIIKd C TOKOM.
4.3.15 UccaenoBanue  OeUCTBUA  IOCTOSHHOIO

MarHiuTa Ha paMKy C TOKOM. HccnenoBanue

SABJIICHUS 3J'ICKTpOM3_FHPITHOI>i HUHAYKINHA

KOJIEBAHM 1 BOJIHBI

5.1

MEXAHUYECKUE U DJIEKTPOMAI'HUTHBIE KOJIEBAHW A




5.11

Komnebarensnas  cucrema. CBoOOIHBIE
konebanusi. [apMoHWYeckue KojaeOaHUs.
[lepwon, wyacrora, ammmmTyga u (asa

KOJICOaHUI

512

[IpyXuHHBIA MasATHUK. MaTemMaTH4eCKUI

MasATHHUK

5.13

YpaBHEHHE TapMOHUYECKUX KOJEeOaHUH.
Kunematnueckoe u JUHAMAYECKOE

OIMCAHHE K0JIe0aTeILHOIO JABHKCHUA

5.14

IIpeBpatenue DHEPrUU Ipu
rapMOHHUYECKUX KOJICOQHUSIX. CBs13b
AMILUIATYIBI KoseOaumii HUCXOTHOM
BEJIMYMHBI C aMIUTUTyAaMH KojeOaHwii eé

CKOPOCTH U YCKOPEHHUS

5.1.5

Konebarenbupiit  koHtyp.  CBOOOIHBIE
AIIEKTPOMArHUTHBIE KoJieOaHus B
UJIeaIbHOM  KOJIeOaTelnbHOM  KOHTYpe.
AHanorusi MEXKIy MEXaHWYeCKHMH U
AIIEKTPOMAarHUTHBIMA KOJICOAHHUSAMHU.

®opmyiia Tomcona

5.16

3aKkoH COXpPaHCHHA SHCPIruu B HACAJIBHOM

K0JIeOaTeIbHOM KOHTYpE

5.1.7

BreinyKIeHHBIE MEXaHUYEeCKHE KOoJIeOaHusl.
Pe3onanc. Pe3zonancuas KpUBasl.
BriHyX1cHHBIE 3JIEKTPOMArHUTHBIC

KoJIe0aHusl.

5.18

Ilepemennbii  TOK.  CHHyCOHMITANBbHBIN

IIEPEMEHHBIN TOK.

5.1.9

MoIIHoCTh MIEPEMEHHOTO TOKa.
AMIUIUTYAHOE W JIEMCTBYIOIEE 3HAYCHUE

CHJIBI TOKA W HAIIPSXKCHUSA

5.1.10

Tpanchopmarop. [IpousBoacTBo, mepenaya
U TMOTpedlieHne 3JIEKTPUYECKOW SHEpruu.
DKOJIOTUYECKUE PUCKH MPU MPOU3BOACTBE

AIIEKTPUUYECKON SHEpIUu. Kynberypa




HCIIOJIb30BaHUA SJICKTPOSHEPIrun B

HOBCEIHEBHOMN KU3HUA

TexHudyeckue ycTpoicTBa: celicmorpad,

5.1.11 AIEKTPUYECKUI 3BOHOK, JIMHAN
JJIEKTponepenayd
[Tpaktuueckue pabotel. HccnenoBanue
3aBUCUMOCTH TepuoJa MallblX KoseOaHui
5112 rpy3a Ha HUTU OT JUIMHBI HUTU U MAacChl

rpysa. HCCJ’IGI{OBaHI/Ie IEPEMECHHOT'O TOKAa B
LENU K3 IIOCICA0BATEIILHO COCIMHEHHBIX

KOHJIEHCATOpa, KaTyIIKU U pe3ucTopa

5.2

MEXAHUWYECKUE U SJIEKTPOMAT'HUTHBIE BOJIHbI

521

MexaHu4deckue BOJIHBI, YCII0BUA
pacnpoctpanenus.  [lepuoa.  Ckopoctb
pactpocTpaHeHHsT W JUIMHA  BOJIHBL

HonepeqHHe U IMPOJOJBbHBIC BOJTHBI

5.2.2

###Par## Nnrepdepenius u qudpakuus

MEXaHNYCCKUX BOJIH

5.2.3

3Byk. CkopocTh 3ByKa. I'pOMKOCTH 3ByKa.

BricoTa Tona. TemOp 3Byka

524

DNEeKTPOMarHUTHbIE  BOJHBL. Y CIIOBUS
U3ITy4eHUs  DJICKTPOMArHUTHBIX  BOJIH.
B3anMHuas opuenTaius BekTopoB E, B u v

B 3JIEKTPOMArHUTHOM BOJIHE B BAKyyM€

525

CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJIH:
OTpaKeHHE, TPETOMIICHUE, MOJSIPU3AIIs,
mudpakuus, uHTepdepeHims. CKOpocTb

SJICKTPOMArHuTHBIX BOJIH

5.2.6

[Ikama 3JIEKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHue >IEeKTPOMArHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

HpI/IHI_II/IHI:I paaruocCBiA3N U TCICBUICHUA.
Pa,Z[I/IOJ'IOKaI_II/Iﬂ. 9HeKTpOMaFHI/ITH06

3arpsi3HEHHUE OKPYKAKOLIEH CpeNIbl




5.2.8

TexHuueckue yCTpPOWCTBA: MY3bIKaJbHbBIC
WHCTPYMEHTEI, YJIBTPa3ByKOBas
JIMarHOCTUKA B TEXHUKE M MEIULHUHE,
panap, paIuoONPUEMHUK, TEJIEBU30DP,

anTeHHa, tenedon, CBU-neun

5.3

OIITUKA

531

[IpssMonMHENHOE pPACIPOCTPAHEHHUE CBETA

B OTHOpPOAHOM cpene. Jlyu cBera

5.3.2

OtpaxeHue cBeTa. 3aKOHBl OTPAKEHUS
cseta. [locTpoenne n300paskeHHi B INIOCKOM

3epKaie

5.3.3

HpeJ'IOMJIeHI/Ie CBeTa. 3aKOHBI MMPCIOMIICHUA
CBCTa. AOCONIOTHBII I1O0Ka3aTCJib

IIPEIOMIICHUS

534

ITomHoe BHYTPCHHEE OTpaKEHHUE.
IIpenenbHbIil yroJl MOJHOIO BHYTPEHHETO

OTpaXCHUS

5.35

Hucnepcus  cBera. ClOXKHBIA  CcOCTaB

oenoro ceera. I[BeT

5.3.6

Cobuparonye W pacCEeUBAIONIUE JIHH3HL.
Tonkas nuna3a. DOKycHOE paccTosiHue M
ONTHYECKas CWJia  TOHKOM  JIMH3BL
[TocTpoenue n3o0paxeHuit B COOMPAIOIINX
U pacceMBalomMx JuH3aXx. Dopmyna
TOHKOM JIMH3BI. YBEJIMYCHUE, JaBacMocC

JIMH30H

5.3.7

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKOMN

OIITUKH

5.3.8

Wutepdepenius  cBeta.  KorepeHTHbIE
HCTOYHHUKH. Ycnosus HaOIIOIEHUS
MaKCUMYMOB u MHUHHUMYMOB B
UHTePPEPEHIIMOHHOW KapTHHE OT JABYX

CI/IH(i)aSHBIX KOTCPECHTHBIX HCTOYHHUKOB

5.3.9

Judpakmuys CBeTa. JudpakimonHas

pemérka. YcinoBrue HaOIOICHUS TJIABHBIX




MAaKCUMYMOB npu naacHun

MOHOXPOMATUYCCKOI'O CBCTa Ha

TUGPaKIUOHHYIO PEIETKY

5.3.10 [Tonspu3zanus cBeta

TexHuyeckue yCTpOWCTBA: OYKH, JIyIa,

doroanmnapar, NPOEKIMOHHBIA —ammapar,

5.3.11 MHUKPOCKOTI, TEJIECKOII, BOJIOKOHHAs
OIITHKA, TU(PPaKIINOHHAS peméTka,
TOJISIPOU T
[IpakTrueckue paboTHI. N3smepenue

nokasarenst npeinomieHus. MccnenoBanue
5.3.12

CBOWCTB  W300pakeHUH B  JIMH3aX.

HaGmronenue nucniepcun ceta

BJIEMEHTbI CHELIMAJIBHOM TEOPUM OTHOCUTEJIbHOCTU

I'paHunpl DPUMEHMMOCTH  KJIACCUYECKOU
MEXaHUKH. IToctynats! TEOPUH
6.1 OTHOCHUTEJIbHOCTH: WHBapUAaHTHOCTD
MOIYJIsI CKOPOCTH CB€Ta B BaKyyMe,

MMPUHIUIT OTHOCUTCIILHOCTHU OuHIITEHHA

6 OTHOCHUTENBHOCTD OJIHOBPEMEHHOCTH.
6.2 3aMe/sieHe BpPEMEHHM U COKpaIleHHE
JUTHHBI
6.3 DHeprusi 1 UMIYJIbC CBOOOTHON YaCTHUIIBI
CBsI3b MacChl C DJHEPrUeH W HMMITYJIECOM
6.4 CBOOOJHOW  4YaCTHUIIBI. DHEPrusi TMOKOs
CBOOOIHOMN YaCTULIBI
7 KBAHTOBAS ®U3UKA
BJIEMEHTBI KBAHTOBOM OIITHUKH
®otonbl. @opmyna [lnanka cBs3u 3HEprun
711 doTtoHa ¢ ero Yactoro. OHeprus u
7.1 UMIyIsC PoTOHA

OTtkpeiTHE U uccnenoBanue Gorodddekra.

7.1.2 OMBITBI AlT. Cronerosa. 3aKOHBI

doroadderra




7.13

VYpaBHeHue OHHITEHA VTS
dorodddexra. «KpacHas TpaHHUIIA»

dororddexra

714

JaBnenue cera. Onwitel I1.H. JIeGeneBa

7.1.5

XMMHYECKOE JIECTBUE CBETA

7.1.6

TexHuueckue yCTpoicTBa: (HOTOIIEMEHT,
dboTonaTuuK, COJTHEeYHast Oarapes,

CBECTOAMUO

7.2

CTPOEHUE ATOMA

7.2.1

Monpens atoma ToMcoHa. OTBITE
Pesepdopaa mo riccneqoBaHNIO CTPOSCHHS

aTroma. HnaHeTapHas[ MOACIIb aTOMa

7.2.2

IToctynarst bopa. N3myuenune U
norjomenne  (GOToOHOB mpu  mepexoie
aTomMa C OJHOIO YpOBHA DJHEPrMM Ha
npyroi. Bunel cniektpoB. CriekTp ypoBHEN

SHEPrUH aTOMa BOAOPOa

7.2.3

BonnoBeie cBoiicTBa yactul. BomHbl ge
Bporins. KopmyckynsipHo-BOIHOBOM
nyanusM.  Jludpakiys  SJIeKTpOHOB — Ha

KpHUCTajjiax

724

CnoHTa"nHoe BBIHYKACHHOC H3JIYUCHHC.

VYeTpoicTBO M IpUHIUT pabOTHI J1a3epa

7.2.5

TexHuuecKkue yCTpPOMCTBA: CHEKTPATbHBIN
aHanmu3 (CIEKTPOCKOII), Jia3ep, KBAHTOBBIM

KOMIIBIOTEP

7.2.6

[Ipaktuyeckne  pabGotel.  HabGmronenue

JIMHEMYaTOro CreKkTpa

7.3

ATOMHOE A/1PO

7.3.1

Metonsl  HAOMIOACHUS M PETUCTPALMH

SJICMCHTAPHBIX YaCTHUI]

7.3.2

OTkpbITHE  PaIuOaKTUBHOCTU.  OTBITHI
Pezepdopna mo ompeneneHuto cocraBa

panuoakTuBHOro u3nyueHus. CBoiicTBa




anbda-, 6era-, raMmma-u3nydeHus. Bnusaue

PaaAnOaKTUBHOCTHU HA KUBBIC OPTraHU3MbI

7.3.3

OTkpplTHE  HPOTOHA U HEWTPOHA.
Hyknonnas mopnens siapa Ieiizenbepra —
WBanenko. 3apsan sapa. MaccoBoe 4uciio

sapa. N3otornbl

7.3.4

Anbda-pacma. DNIEeKTPOHHBIN u
NMO3UTPOHHBIA  Oera-pacman.  ['amma-
U3ITyYCHHE. 3akOH  PaJMOAKTUBHOTO

pacrazna

7.3.5

OHepruss  CBSI3M  HYKIIOHOB B sifpe.

Anepurie cuibl. Jlepext macchl simpa

7.3.6

Snepnuble peakuuu. JlemeHue M CUHTE3

anep

7.3.7

SAnepHbiit peaxkTop. TepmosiiepHbIi
cunte3. [IpobmeMbl ¥ TEPCIEKTHUBBHI
AIEPHOM  DHEPreTHKH.  DKOJIOTUYECKHE

ACIEKTBHI SIICPHON YHEPIETUKHU

7.3.8

OnemeHTapHble  vacTulpl.  OTKpbITHE
[IO3UTPOHA. @yHIaMEHTAIbHBIE

B3aUMOJIECHUCTBUS

7.3.9

Texuuueckue  yCTpPOHCTBa:  JO3UMETP,
Kamepa BuibcoHa, sIepHBIA  peakTop,

aroMHas bom0a

7.3.10

[Tpaktnueckue pabotel. MccienoBanue
TPEKOB YaCTHIL (o TOTOBBIM

dotorpadusm)

OJIEMEHTBI ACTPOOU3NKUA

8.1

Bun 3Bé3mHoro Heba. Co3Be3nusi, spKue

3Bé3,Z[LI, IJIaHEThI, UX BUIUMOC JIBHIXCHUC

8.2

Conueynasts cucreMa. IlmaHeTsl 3eMHOI
TPYIITIBL. [ImaHeThI-TUraHThI u 150:¢
CIyTHUKHU, KapJIMKOBBIE IUIaHEThl. Maibie

Testa COTHEYHON CUCTEMBI




8.3

Comame, ¢otochepa wu  armocdepa.

ConHeuyHas aKTHBHOCTD

8.4

HcTounuk sHeprun CosHIa U 3BE3]1

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKU:
Macca, CBETUMOCTb, pauyc, TEMIEpaTypa,
ux B3aUMOCBSI3b. [Juarpamma
«CIEKTPaJbHBIA KIACC — CBETUMOCTbHY.
3BE3pl TJIABHOM  IOCIIEIOBATEIBHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTbY» JUIA

3BE3]1 [TIAaBHOM I10CJIEI0BATEIILHOCTH

8.6

##Par###BuyTpenHee cTpoeHue 3BE3.
CoBpeMeHHbIE MIPeCTaBICHUS 0
MPOUCXOXKACHUN W dBomroruu CoyHIa U

3BE3. DTaIlbl JKU3HU 3BE3]I

8.7

Mneunsiii  Ilyre — Hama [anaktuka.
CnupanbHas CTPYKTypa lNanmaktukwu,
pacnpeneneHue 3BE3[, Ta3a U IBUIN.
[lonoxenne wu paBwxenue ConHua B
lanaktuke. Ilmockas w  cdepudeckas

OJICUCTEMBI | aTakTHUKH

8.8

8.9

Tuner ramaxkTuk. PaguoramakThku U

KBa3apbl. UEpHBIE BIPHI B sIpax TalakTHUK

Bcenennasa.  Pacmupenune  BceeneHHOM.
3akoH XaO6ma. PasOeranue ranaxkTHK.
Bospact u pamuyc BceneHHoil, Teopus
bonpmioro B3peiBa. Mogens  «ropsuen

Bcenennoi». PenukroBoe usnyyeHue

8.10

Macmrabnass ~ ctpykrypa  BcenenHoit.
Meraranaktuka. Hepeménusie mpoOaemsl

aCTPOHOMHU




YYEBHO-METONYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» dmsuka, 10 kirace/ Msaxumes I'.5., byxosues b.b., Corckuit H.H.; mon
penakimueit [lapdentreBoit H.A. Axkuimoneptnoe ooiiectBo «M3aaTenbCTBO
«IIpocBenieHue»

» Gusuka, 11 kinace/ Mskumes I'.J1., Byxosues b.b., Yapyrun B.M.; nox
penakmueit [lapdenrreBoit H.A. Axnmoneprnoe obmectBo «M3aaTenscTBO

«IIpocsenieHue».



