MyHuumnanbHoe bloaxKeTHoe 0buleobpasoBaTesibHOE yuperkaeHne

«'MmHa3ma Nol»

AHHOmMayusa K pabodyeli npozpamme

YyueoHo20 npeomema «husuxkay

[Iporpamma mo ¢u3uke 6a30BOr0 YpOBHS Ha YPOBHE CpPEIHEro 00IIero oopazoBaHus
pazpaboTaHa Ha OCHOBE IMOJIOKEHUM W TpeOOBaHMHM K pe3ylIbTaTaM OCBOEHHS OCHOBHOM
oOpasoBatenbHONM Tporpammel, TmpeactaBieHHbx B DOI'OC COO, a Takke ¢ yd€Ttom
(benepanbHOl paboyeil MporpaMMbl BOCHHUTAHUS ¥ KOHIICTIIUHM TPENoJaBaHUs y4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHBIX  Opranm3anusax Poccuiickoit ~ ®Dexnepanun,
pealn3yIonMX OCHOBHBIE 00pa3oBaTesibHbIe nporpamMmbl. CojepxkaHue MporpaMMbl Mo (QHU3UKe
HampaBJIeHO Ha (POPMHUPOBAHHE €CTECTBEHHO-HAYYHON KapTHHbI MHUpa oOywaromuxcs 10-11
KJIaCCOB TMpH 00OyueHUH ux ¢Gu3nKe Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO -JESTEIHHOCTHOTO
noaxona. [Iporpamma no ¢usuke coorBerctByer TpeboBanusM ®I'OC COO k nmiuaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METaIllpeIMETHBIM pe3yiabTaTaM OOy4YeHHs, a TaKKe YUUTHIBAET
HEOOXOIMMOCTh pealu3aliid MEXKIPEIMETHBIX CBSI3eM (U3UKU C E€CTECTBEHHO-HAyYHBIMU
yueOHBIMHM TIpeaMeTamMu. B Hell ompenensioTcsi OCHOBHbBIE LENH M3yuyeHUs (GU3UKH Ha YpOBHE
cpenHero oOmero oOpa3oBaHMs, TUIAHHPYEMbIE pE3yJIbTaThl OCBOCHHS Kypca (pu3ukw:
JUYHOCTHBIC, METalpeJAMETHbIe, IpeaMeTHble (Ha ©0a30BoM ypoBHe). Pabouas mporpamma

yaeOHoro npeamera «usukay spisiercs yactbio OOIT COO onpeaensromniei:
- coZiepKaHHUE;
- INIAHUpYEeMbIe Pe3yabTaThl (JINYHOCTHBIE, METANPEAMETHBIE U IIPEAMETHEIC);

- TEMAaTUYCCKOC IINIAaHUPOBAHUEC C YUCTOM pa60qel71 IIporpaMmbl BOCIIMTAHHA W BO3MOKHOCTBIO

ucrnoas3oBanus JOP/I1OP.
PaGouas mporpamma oOcyxieHa U IPUHSTA PEIIEHUEM METOIHUUECKOT0 0ObEIMHEHHS U
COTrJIacOBaHa 3aMECTUTENIEM AUPEKTOPA MO HAyYHO-METOJUUECKON padboTe
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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMH K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COO, a Ttakxke ¢ yuérom denepaqbHoil paboyeil mporpaMMbl BOCHUTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHUpa oOyyawomuxcs 10-11 knaccoB mpu
oOydyeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢usuke coorBercTByeT TpeboBanusiMm OGI'OC COO
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYHUTHIBAET HEOOXOIMMOCTb PEATU3aAMHN MEXKIPEAMETHBIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamu. B Heit
OTIPEJIEIISIIOTCS. OCHOBHBIC ENM M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro oOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3WKH: JTUYHOCTHBHIE,
MeTanpeAMETHbIE, IPpeAMETHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

e [IUJAHUPYEMBIE PE3YyJIbTaThl OCBOEHUS Kypca (PU3UMKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMS;

e cOZiepKaHue yueOHoro npeameta «Pu3nka» 1o rojaM o0yUyeHUs..

dusrka Kak Hayka o HambOojee OOIMX 3aKOHAX MPHUPOJBI, BHICTyMHas B
Ka4yecTBE yueOHOro IMpeaMeTa B ILIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUISl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMH CBOMCTBAMHU W JIPYTHX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBaHHE ECTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAYYHBIA METOJ] IO3HAHUS MIPH BBHIIOJHEHUH UMHU YUEOHBIX UCCIICIOBAHUMN.

B ocHoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oO0Imero oOpa3oBaHUs
MOJIOXKEH pAX WAEH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHHUS.

Hoes yenocmuocmu. B COOTBETCTBUH € HEW KypPC SIBISIETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COAEPKUT MaTepUall U3 BCEX Pa3AeiioB (PU3NKH, BKIIOUYAET KaK



BOMPOCHI KIIACCHYECKOW, TaK U COBPEMEHHOUN (PU3UKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0ObeMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
GopmMupoBaHUE MPEACTABICHUNH O CTPYKTYPHBIX YPOBHAX MaTepuH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzainus TpeArnojaraeT HCIOIb30BaHHE
TYMaHUTApHOTO TMOTEHIMANa (U3NYECKOW HAYKH, OCMBICICHHE CBSI3U DPa3BUTHS
¢u3uku ¢ pa3BuTMeM OOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HpPaBCTBEHHBIMH U YKOJIOTHUECKUMU TIPOOIIeMaMHu.

Hoess  npuknaonoti nanpaenennocmu. Kypc ¢Gusuku npennosaraet
3HaKOMCTBO C IMUPOKAM KPYrOM TEXHHYECKHUX U TEXHOJIOTUUYECKUX MPUIIOKCHUH
M3yYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
COJIEp)KaHUs, TMOCBSIIEHHBIX OJKOJOTHYECKHMM TMpoOJieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHWKH M TEXHOJOTHH, a TaKKe OOCYKICHHS
po0JIeM palMOHAIFHOTO MPUPOIOTIOIB30BAHUS U DKOJIOTUIECKON O€30MTacHOCTH.

CrepxHEBBIMH 3JIEMEHTaMH Kypca (DM3WKH HA ypOBHE CpPETHETOo OOIIero
o0Opa3oBaHHs SABISIIOTCS (u3mueckue Teopuu ((HopMHUpOBAHHME TPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX TMPEJACTABICHUSIX O TPUpPOJAE, TpaHUlAX
OPUMEHUMOCTA TEOPHM, IJii ONUCAaHUS €CTECTBEHHO-HAYYHBIX SBICHUH U
IIPOIIECCORB).

CHCTeMHO-/IeSITeIbHOCTHBIN MOAX0M B Kypce (U3UKU peallu3yeTcs Mpexje
BCEro 3a CU€T OpPraHM3alluU SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YyYaronmxcs.
Jlns  GazoBoro ypoBHS Kypca (PU3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB H Ja0OpaTOpHBIX padoT,
KOTOpBIE B mporpamme 1o (u3uke oObeIMHEHBI B OONIUN CIIMCOK YYCHHYECKUX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe J1abopaTOpHBIX padorT,
OPOBOJMMBIX JIJII KOHTPOJIE M OICHKH, OCYILECTBJISETCS y4YaCTHUKaMH
00pa30BaTeIbHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IJIaHUPOBAaHUS U
ocHameHuss kaOuHera ¢Qusuku. Ilpm »dTomM obecrnieuwBaeTCs OBJIAJICHHE
O0y4aloUIMMHCS YMEHHUSIMHU NPOBOJUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBHUCUMOCTEH (U3MYECKHX BEIMYMH W IOCTAHOBKY OIIBITOB IO TPOBEpPKE
NPEI0KEHHBIX THIIOTE3.

Bonbiioe BHMMaHME yAENSETCS PEUICHUIO PACYETHBIX U KAaueCTBEHHBIX
3agad. [lpu sTOM 11s1 pacu€THBIX 3a7a4d MPUOPUTETOM SIBISIOTCS 3aJaud C SBHO
3aJjaHHOU (PU3MUECKO MOJIENbIO, TTO3BOJSIONINE TPUMEHSATh N3YUYCHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KakK M3 OJHOTO pas3fenia Kypca, TaK U MHTETPUPYS] 3HAHUS W3
pa3HbIX pasnesnoB. JlJig KaueCTBEHHBIX 3a]1a4 MPUOPUTETOM SIBISIOTCS 3aJaHHs Ha



OOBSICHEHHE MPOTEKAaHUS (PU3NYECKUX SBICHUM W TPOIECCOB B OKPY’KAIOLICH
KHU3HU, TpeOyromue BbIOOpa (HU3MUECKOW MOJENW IS CUTyallud TPAKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOECIEUeHHI0 Y4YeOHOro rmpolecca 0a30BbIi ypOBEHb Kypca
bu3UKHM HAa YPOBHE CPEIHETO O0IIETo 00pa3oBaHus JOJKEH U3ydaThCs B YCIOBUAX
MpPEeIMETHOrO0 KaOWHeTa (U3MKU WM B YCJIOBHUSX HWHTEIPUPOBAHHOTO KaOMHETa
MPEIMETOB €CTECTBEHHO-HAYYHOIO IuKiIa. B kaOuHere (U3UKH JOJIKHO OBITH
HEeoOXxoauMoe J1labopatopHOe OOOpYJIOBAHME ISl BBINOJHEHUS YKa3aHHBIX B
nporpamme 1o (GpHU3MKe yYeHUYECKHX MPAKTHIECKUX PabOT M JEMOHCTPAIIMOHHOE
o0opyioBaHUE.

JlemoHcTpanmoHHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBUM C
NPUHIIMIIOM MHHHMAJIbHOW JOCTAaTOYHOCTH M O0OECleunBaeT MOCTaHOBKY
NEPEYNCIECHHBIX B MporpaMMme MO0 (U3NKE KIFOYEBBIX JIEMOHCTpPAIlUN IS
UCCIICJIOBAHUS  HM3y4aeMBIX SIBICHUH W  MPOILECCOB, OMIHUPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, MX TEXHUUYECKUX MTPUMEHEHUH.

JlaGopatopHoe o0OOpynOBaHUE [JIsi YYCHUYECKUX MPAKTUYECKUX padoT
GopmMupyeTcsi B BHIE TEMaTHYECKHX KOMIUICKTOB M OOECIICUYMBACTCS B pacyére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
nabopaTopHOTrO O00O0pPYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IM(POBBIX NMPUOOPOB, a TaKKe KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTopHil.

OCHOBHBIMHU LIETISIMU U3y4€HUS PU3UKH B 0011eM 00pa30BaHUU SBIISIOTCS:

e popMupoBaHHEe HHTEpeca M CTPEMJICHUS OOYyYaloIUXCS K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI];

e PA3BUTHE TMPEJCTABICHUI O HAYYHOM METOJE IMO3HaHUA U (popMuUpoBaHUE
MCCJIEIOBATEIHCKOTO OTHOIIEHHUS K OKPY)KAIOIIUM SIBICHUSIM;

 hopMUpOBaHKE HAYYHOTO MHUPOBO33PEHUS KaK PE3yJbTaTa W3y4YeHUs OCHOB
CTpOEHUS MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

e popMupoBaHre yMeHHIl  OOBSICHATH SBJICHUS C  HMCIHOJIB30BaHHUEM
dbu3MUeCKUX 3HAHUM ¥ HAYYHBIX JOKA3aTEIbCTB;

e popMupoBaHHE TpEnCTaBIEHUNW O PONMU (PUUKH I Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TCXHUKHU U TEXHOJIOTHH.

JlocTikeHne »THX Ieneld o0ecreynBaeTcs pelIeHHEM CIEIYIOIUX 3a1a4d B

nporecce u3ydeHus Kypca GU3MKU Ha ypOBHE CPEAHET0 00111ero o0pa3oBaHMs:

o MPUOOPETEHNE CUCTEMBI 3HAHHUI 00 OO0MMX (HU3NIECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHSX, BKIIOYAsT MEXAaHHWKY, MOJEKYSIPHYI0 (HU3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U AJIEMEHTHI acCTPO(PU3NKH;



e popMupOBaHHE yYMEHUH NPUMEHATh TEOPETUYECKHE 3HAHMUS IS
0oObsSICHEHUS (PUBMYECKUX SBJICHUM B TMPUPOJE U M NPUHATHS
[IPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HU;

¢ OCBOCHHE CIOCOOOB PEIICHHS pa3IMYHbIX 3aJad C SBHO 3aJaHHOMU
¢uznueckoil Monenblo, 3ajay, MOAPa3yMEBAIOUIUX CaMOCTOSITEIbHOE
co3gaHue pU3NUECKOW MOJEIIH, aJIEKBATHON YCIOBUSAM 3a/1a4u;

e IOHUMAHUE (PUINYECKUX OCHOB M TNPHUHIIMIOB JACHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOILYIO
cpeny;

¢ OBJIQJICHHE METOJIaMH CaMOCTOSTEIBHOTO IJIAHUPOBAHUS W TMPOBEICHUS
(Gu3MUECKNX HKCIEPUMEHTOB, aHAIW3a U HMHTEpIpeTaluu HHPOpMaLUH,
OTpeJIENICHHs] TOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yibTaTa;

e CO3/IaHME YCIIOBUN JI1 Pa3BUTHS YMEHHMH NPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOMU JEATETHHOCTH.

Ha wuzyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
obpazoBanus orBoautcs 204 gacos: B 10 kinacce — 102 gacos (3 yaca B HeJeN0), B
11 ximacce — 102 gacos (3 yaca B HEZEIIO).

[Ipennaraemspiii B mporpamme Mo (U3MKE TMepeyeHb JaOOPATOPHBIX M
NPAKTHYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWUTEIb JI€TAaeT BBHIOOD
NpOBEJICHUs JIa0OpaTOPHBIX PAOOT W OMNBITOB C YYETOM HHIWBUIYAIBHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupozae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
Mupa. Posibp 3KcniepuMeHTa W TEOPUM B IMPOLIECCE MO3HAHUSA IPUPOIBI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessbl.
duznyeckre 3aKOHbl U TeOpUH. ['paHuIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mecto ¢u3uku B (GOpMHUPOBAHUM COBPEMEHHON HAy4HON KapTHHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUS.
Cucrema otcuéta. TpaekTopus.

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HA OCHU CHUCTEMBI KOOPJIMHAT.
CiiokeHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTH KOOpJMHAT, CKOPOCTH, YCKOPEHHS, MyTH U TEpeMEIICHUs
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MAaTepUaIbHOM TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u yacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBU>KEHUE CHAPSI0B, LIENTHBIE U PEMEHHBIE NIEpEAaYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KCHHOM MPOCTPAHCTBE.

HaGmionenne aBuxeHHsl Teia, OPOILIEHHOrO MOJA YIioM K TOPU3OHTY U
TOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne cKopocTH pu ABUKEHUH MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCTICIOBATENILHBIE PAaBHBIE MPOMEXKYTKH BPEMEHU TIPU PaBHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HploTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cuna Tsbkectd. IlepBas KocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (mokos, CKoJibkeHusl, kaueHnusi). Cuna tpenusa. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpanaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO TEa.

MoOMEHT cuiabl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHudyeckue ycTpoWCTBA M MPAKTUUECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomoi

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIMIMX B MPYXUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpalIeHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIyJibca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuaqbHOM TOYKH. Teopema 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenunanbHas SHEPrus yIpyro
nehopMupoBaHHONW  TpYyKuHbL.  [loTeHIManbHass  dSHeprust Tena  BOJMU3HU
NOBEPXHOCTH 3E€MJIU.

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIIMABHBIX CWJI C M3MCHCHUEM MEXaHWYECKOW HSHEPruu CHUCTEMBI TeJl.
3aK0H COXpaHECHHSI MEXaHUYECKOU SHEPTHUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoWcCTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE NBUXEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHUYECKOW IHEPTUu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKEHUS U
B3aUMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHUSI Tra30B, >XUIKOCTEH U
TBEPIBIX TEJI M 00OBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesiei. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorapo.

TemnoBoe paBHoBecue. Temneparypa u €€ uzmepenue. lllkana temmeparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUU HACANIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a30oBbie 3akoHBI. YpaBHeHue MenaeneeBa—KianeipoHa.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE H3O0MPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEXKMOJIEKYJISIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTpUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIAaCCHOM KOMHAaT€ Ha OCHOBE M3MEPEHHI
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U CIIOCO0BI €€ n3mMeHeHus. KonmuecTBo TermnoTel u pabota. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUNIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[lonsitue 006 aamabatHom mporecce. I[lepBbIii 3aKOH TEPMOJMHAMHUKHU.
[IpumeneHne TepBOro 3akoHAa TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTs IpoLieccoB B PUPO/IE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEprUM B TEIUIOBBIX MammHAX. KoaddummeHT mone3Horo
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATENb
BHYTPEHHETO CrOpaHus, ObITOBOM XOJIOIUIBHUK, KOHIUITUOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEpPruM Tejia MPU COBEPIICHUH PabOTHI: BBUIET
npoOKK U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTpALHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Tejla MpU TeIloneperaye.

OnpiT 1Mo ananabaTHOMY pAacCIIMPEHHIO BO3yXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn geuyecmea. Pazosvie nepexoovl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld mnap. YaenbHas TEIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucrannuyeckue u amopdubie Tena. AHU30TPOINHUS CBOWCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaITU3alus. Y enpHas Teriora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTepUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGmronenne HarpeBaHus U MJIaBICHUS KPUCTAJUIMYECKOTO BEIIECTRA.

JleMOHCTpanus KpUCTaJlIoOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Pa3nen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Ted. OJEeKTpUYecKuil 3apsa. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. IIpOBOJNHMKHM, OUANEKTPUKU W MONYNPOBOJHUKHU. 3aKOH COXpPaHEHUS
AIEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUI 3apsil.
Onektpuueckoe rmone. Hampsok€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHnmn



CYIIEpHO3UIMU DIIEKTPUYECKUX IT0JIeU. JIMHUM HANPsSKEHHOCTH JJIEKTPUUYECKOTO
TOJISL.

Pabora cun  asnekrpoctatuueckoro  moinsg.  llotenmuan.  PasnHocThb
NOTeHIUAaNoB. [IpOBONHMKM W JOUIJIEKTPUKKA B 3JIEKTPOCTATUYECKOM IIOJE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHEprus 3apsiKEHHOT0 KOHJIEHCATOpa.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPOIpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS JIEKTPOMETpA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IJJACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 31exkmpuueckuil mox. Toku 6 paznuunwix cpedax

DNEeKTpUYECKUA TOK. YCIOBUS CYIIECTBOBAaHUS DJIEKTPHUUYECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DIEKTPUUECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapAILICIIBHOE, CMEIIAHHOE COCIUHEHUE IIPOBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa [iJ1s1 MOJTHOM (3aMKHYTOM) 3ieKTpruyeckon nenu. KopoTrkoe 3aMbIKaHuUE.

DNEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPABIX  METANIOB.  3aBUCUMOCTD
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUeCKUi TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CobGcTBeHHas 151 IIPUMECHAas MIPOBOAUMOCTD
noynpoBogHUKOB. CBoiicTBa p—N-niepexoa. [TonynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



DIIEKTpUUYECKUI TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckue yCTpoOWCTBA M MPAKTHUUECKOE TMPUMEHEHUE: amIepMerp,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKA, DJIEKTPOHArpeBaTelibHbie MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAMPSHKEHMUS.

3aBUCUMOCTh COINPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOLIA/IM TOMEPEYHOI0 CEYEHUSI U MaTepHalIa.

CMmeniaHHOe COeIMHEHHE MMPOBOIHUKOB.

[IpssMmoe wu3MepeHue dIAEKTpoABWKYIIeH cuibl. KopoTkoe 3ambikaHue
rajbBaHUYECKOTO AJIEMEHTA U OI[EeHKA BHYTPEHHET'O CONMPOTUBIICHUS.

3aBUCHUMOCTH COMPOTHUBIICHHUS METAJIJIOB OT TeMIIEpaTyphI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSIA MPOBOIUMOCTD JUO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3aeKTpOABMKYIIEH CUJIbl UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kitacce OCYIIECTBISIETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHH, Teorpad)ui U TEXHOJIOTHUH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPaBHEHMH, JHHEWHas QyHKIUA,
napabona, runepOona, ux rpadUku U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOXKIAECTBO,
BEKTOPBI U UX MPOEKIIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonozus: Mmexannyeckoe NBWKEHUE B JKHBOW mpupoze, nuddysus, ocmoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEIUIOBOE PAaBHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B 5KUBOM MIPUPOJIE.

Xumus: IUCKPETHOE CTPOEHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJSIpHAs Macca, TEIUJIOBbIE CBOMCTBA TBEPIBIX TEN, XKUIKOCTEH U



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs HCCOLHALMS,
rajbBaHUKa.

l'eocpacghus: BNaXXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHHs] B TEXHUKE, MOJUIMIIHUKHA, HCIOJb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUraTEeNb BHYTPEHHETO
cropanusi, naposasi TypOUHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPOIpHUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JEKTPOHArPEBATEIbHBIE npuOopBl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMoOIeNCTBUE  TMOCTOSHHBIX  MAarHUTOB.
MaruautHoe mone. Bekrtop MarHuTHOM wuHaykiuu. [IpuHuun cynepno3uiuu
MAarHUTHBIX MOJeW. JIMHMM MarHuTHOW MHAYKUMU. KapTuHa JMHWNM MarHUTHOU
WUHIYKUWHU TO0JIS1 TOCTOSIHHBIX MarHUTOB.

MaruutHOoe TIOJI€ TPOBOAHMKA C TOKOM. KapTMHa JMHUNA WHIYKUHAH
MAarHUTHOTO TMOJsl JJIMHHOTIO MPSAMOrO MPOBOAHUKA W 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KaTyIIKU ¢ TOKOM. OnbIT Dpctena. BzaumoaencTeiue mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HampaBlieHUE. [[BHKeHUE 3apsiKEHHOW YaCTUIIBI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuibl Jlopenta.

SlBneHne BIIEKTPOMAarHUTHOM HWHAYKOUH. [IOTOK BeEkTOpa MarHUTHOM
UHIYKIUA. OJIEKTPOABMXKYIIASA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuun Gapanes.

BuxpeBoe »snekTpuyeckoe moJie. IDJIEKTPOABMKYIIAS CHJIA WHIAYKIUU B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne YCTpPOWCTBA M MPAKTUYECKOE MNPUMEHEHHUE: TIOCTOSHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU HSJIEMEHTapHBIX
YacCTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHOM MHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTD DJIEKTPOABMKYLIEH CHUJIbI UHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomol

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazHumHble Koa1ebanus

Konebarenbnas  cucrema.  CBOOOIHBIE  MeXaHWYECKHE  KojeOaHMs.
Napmonnyeckue konebanus. Ilepuon, yacrora, amruiutyaa u ($asza xosieOaHUH.
[IpyxuHHBI MasgTHUK. MaTeMaTHUYECKUNd MAasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOTEOAHUSIX.

Konebarenpubiii koHTYp. CBOOOJHBIC SJICKTPOMArHUTHBIE KOJIcOaHUS B
UJCATHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHWYECKUMH H
ANEKTpOMarHuTHeIMU  KoJeOanusimu. Dopmyna Tomcona. 3akoH coXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojieOaHUSX. BbIHYK/IEHHbIE MEXaHHYECKHE
KosneOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMArHUTHBIE KOJICOaHN.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHJIbI TOKa M
HaIPSKEHUS.

Tpauchopmarop. [IponsBoacTBo, mepenada U MOTPEOICHUE DICKTPUICCKOM
SHEPIruMu. DKOJOrMYEeCKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JMHHUU JIEKTPOIIepe1ay.

Jlemoncmpayuu

UccnenoBanre napaMeTpoB KoJjieOaTeIbHOM CHCTEMBbI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHbIE KOJIEOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pe3onanc mnpu mocienoBaTEIbHOM COEIMHEHUHU PE3UCTOpPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTponepeIadHn.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomsi

HccnenoBanne 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHMH Ipy3a Ha HUTH OT
JUTMHBI HUTH U Macchl Ipy3a.

HccnenoBanne mMepeMEHHOT0 TOKa B LENM W3  TOCJIEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 60Hbl

MexaHudeckue BOJIHBI, yclioBus pacnpoctpanenus. [lepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeyHble W TPOJOJIbHBIE BOJIHBI.
WNuTtepdepenius u nugpaxius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

DNEKTPOMArHUTHBIE BOJHBI. Y CIOBUSA M3JTYyYEHHUS JIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuenrtanust BektopoB E, B, V B anexkrpomarautHoit BonHe. CBoiiCcTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEIOMIICHUE, MOJspU3alus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

[Mkana >MeKTpOMarHUTHBHIX BOJH. [IprMeHeHne 37IeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMTIBI paguOCBsI3U U TeleBUACHUS. Paguonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHnueckue yCTpoicTBA M MNPAKTHUYECKOE INPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasl JAMArHOCTUKA B TEXHUKE M MEAULMHE, pajaap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

ObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenune oTpaskeHus ¥ MPETOMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenne naTepdepennnn u qudpakiini MEXaHUISCKUX BOJIH.

3BYKOBOM PE30HAHC.

Habmronenne cBsA3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOH U
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpesioMJIeHUE, NoAsIpu3anus, Iudpakuus, UHTEPPEPEHIIHS.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOpoaHOU cpexne. JIyu ceera. TouedHbIi HCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI MPETOMIICHUS CBeTa. AOCOIOTHBIN MOKa3aTeNb
npenomiieHus. [lomHoe BHyTpeHHee oTpakeHue. lIpenenbHbI yroja TOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus cBeta. ClioxHBIN cocTaB O6emnoro cBera. L[BeT.

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JuH3a. DokycHoe
paccTosiHUE€ M ONTHUYEeCKas cuiia TOHKOW JNuH3bL. [locTpoeHue uzo0pakeHuil B
coOMparIMX U pacceuBaronux JuH3ax. opMyna TOHKOW JIMH3BL. YBEJIUYCHHE,
JaBAEMO€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
YcnoBus HaOMOIECHUS MAaKCUMyMOB W MHHHUMYMOB B HHTEp(EpPEHIIMOHHON
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cseta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpU NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGpPaKkIUOHHYIO PEIIETKY.

[Tonstpuzanms ceera.

TexHuueckne yCTpoWCTBA M MPAKTUYECKOE TMPUMEHEHUE: OYKH, JyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE pacHpOCTPAHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
OnTudeckue mpuOopBHI.

[TonHoe BHyTpeHHEE OTpakeHue. Mojenb cBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOMIBIO IPU3MBI.

[Tomydyenue cexTpa ¢ MOMOIIBI0 JUPPAKITHOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophwvie pabomwi



N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pa3zznes 6. OcHOBBI cIeMAIBLHON TEOPUH OTHOCUTEJIbHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETA B BaKyyMe, IPUHLIMI OTHOCUTEJIBHOCTH DWHILITEWHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHM U COKpalICHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHIIBIL.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPFI/IH
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. Dnemenmul KBAHM OGO ONMUKU
®otonbl. Dopmyna [lnanka cBs3u sHEpPrun (POTOHA C €r0 YACTOTOM. DHEPrus
¥ UMITYJIbC (DOTOHA.
OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

dotoaddexra. YpaBHenue DiHmTerHa s pororddekra. «KpacHas rpaHuUiia
doTorddexra.

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckne ycTpoicTBA W MPAKTHUUECKOE TNPUMEHEHHE: (OTOIIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

Hccnenoranue 3akoHOB BHeHero ¢hoTo3ddexra.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO o -4acTHII.
[Inanetapnas mogmens artoma. lloctynmatel bopa. M3nydenume u mnormiomeHue
(GbOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS DSHEPrUHM Ha Apyroun. Bumawl
cnekTpoB. CHEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BosnnoBbie cBoiicTBa yactull. Boausl ne bpois. KopryckynsipHO-BOITHOBOM
Ty aJli3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenue nuHeRyaThIX CIEKTPOB U3Ty4YEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopna mo  ompeneneHuo  cocTaBa
paanoakTuBHOro u3nydenus. CpoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
BnusiHue paaioakTHBHOCTH Ha )KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tonsl.

Anbda-pacnan. DIEKTPOHHBIA U TMO3UTPOHHBIM Oera-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOAKTUBHOrO pacnaja.

DHeprusi CBsI3U HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u cUHTE3 A1€p.

Anepnwiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHIEKTHUBBHI
AIEPHON SHEPreTUKU. DKOJIOTUUECKUE ACIIEKThI AEPHON SHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaabHbIe B3auMoAeicTBus. EAMHCTBO hrsndeckoit KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHUE: JTO3UMETP, KaMepa
Buiibcona, siaepHbIi peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOIINUX YACTHL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtansl pa3BUTHUS acTpoHOMUU. [IpuKiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKUe 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBIDKCHHE.

ConHeunas cucreMa.

Connne. ComHeuHast akTUBHOCTh. McTtounuk sHepruu CosiHIIA M 3BE3.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlmarpamMma «CHEKTPAJIBHBIM KJAcC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY» JJIs1 3BE3J] TJIABHOW IOCJIEA0BATEIbHOCTH. BHYyTpeHHEE CTpoeHHUe



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOKACHUM U 3Bostonnn ConHna u
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBasapsl. YEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus boubiioro B3peiBa. PenukToBOE U3nydeHUE.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenusi HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHHUEM KOMIBIOTEPHBIX
NPUIOKEHUH I ONpe/ieNieHus MOJI0KEHUsI HeOECHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maomiee NOBTOPEHNE

Pons ¢u3ukm W acTpOHOMHUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJILHOM U ATHUYECKOM cdepax AesTEILHOCTH YeJIOBEKa, POJIb U MECTO (PUBUKHU
¥ aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTUHE MHUpPA, POJIb PU3NUYECKON TEOpUH
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 Kilacce ocymiecTBIsIETCS C
y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaT€MaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
NO3HAHUS: SIBJICHUE, HAay4HbIH (akT, rumores3a, (u3MUeckas BEIUYUHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIIMHA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMM, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpEJICIICHHE TUIOMIAIN TIIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelbHbBIE
JNBH)KEHUS B )KMBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOW MPUPOJE, NECUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJICKYJI, KPUCTAJIMYECKasE CTPYKTYpa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHUsl KPUCTAINIMYECKOW PEMIETKH, CHEKTPaTbHbIN
aHaJn3.



l'eoepaghusi:  mMarHUTHBIE TIOMIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX Py,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocua: JMHUMA DJIEKTPOIIEpenad, TIEHEPATOp IIEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAS II€4Yb, pPAAAp, PAAUONPUEMHHK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKUMOHHBIA amnmapar, BOJIOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA INIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIeTo
oOpazoBaHus (6a30BbIA YPOBEHB) NOKHO OOECIEUUTh JTOCTHUIKEHUE CIETYIOUIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIEC PE3YyIbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTH OOYyYaromIMXcsi PYKOBOJICTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIIUEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIECTBA, PACIIUPEHUE >XU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOM JESATEIBHOCTH, B TOM YKCJIE B YACTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAXKAAHCKOM MO3UIIMM 00YJaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX LIECHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0IIecTBa, y4aCTBOBATh B CAaMOYIIPABIEHUH B 00pa30BaTelIbHON OpraHU3allly;

YMEHHUE B3aUMOJIECTBOBATh C COLMAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAapHOUN U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM TPaK1aHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HAHHUE JINYHOTO BKJIaJa B MOCTPOCHUE YCTOMUHUBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MpUCYIIETo (PU3NYECKON HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEpPEC K pa3IMyHbIM cdepaMm npodecCuoHaIbHOU AESTENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0J10rH4ecKOro BOCIUTAHHUS:

c(OpPMHUPOBAHHOCTh 3SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OATIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JCUCTBUM B OKPYKAIOWIEN CPEJC HA OCHOBE
3HAHMS 1leJIel YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

pacHIMpeHre OMbITa JEATEIbHOCTH SKOJOTMYECKOM HalpaBIE€HHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JESITeNIbHOCTH, TOTOBHOCTH B MpPOIECCE
U3y4eHHs]  (UBMKH  OCYHIECTBISATH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble jornueckue AeMcTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIMPOBAaTh M aKTyaJM3WpOBaTh  Mpodiemy,
paccMarpuBaTh €€ BCECTOPOHHE,
OTIPENICISATh IETH JEeATSIBHOCTH, 3aaBaTh IapaMEeTpbl W KPUTCPUU HX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4E€TOM aHaIM3a HMEIOIIUXCS
MaTepHAbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJI5IM, OIICHUBATHh PUCKH TOCEACTBUH JACSTEILHOCTH;
KOOPJMHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSX PEATbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBHS,
pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Bba3oBble ucciienoBaTeibcKue AeiCTBUSA:
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIIOUCBHIMA TOHSITHSIMU W METOJAMHU
bu3nYecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEOBATEIbCKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTU (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITENIBHOMY MOUCKY
METOJIOB pEIICHHS 3alad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
UHTEpIpETalii, MpPeoO0pa3oBaHUI0O M TPHUMEHEHHIO B Pa3IMYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3/IJaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIE CBSI3W W aKTyaJH3UpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peHIeHHs, HAXOJWUTh apryMEHTBI IJsl JI0OKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPhbl U KPUTCPUHU PELICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBCHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESTeILHOCTH, B TOM YHCJIC TIPU U3YYCHUU (DU3UKHY;

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3WKE B MPAKTHUYECKYIO 00JIacTh
KHU3HEICITCITLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEH, IPEAJIaraTb OPUrMHAIIbHBIE MTOIX0/IbI U PEILICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, OIYCKAIOLINE albTEPHATUBHBIC PELICHMUS.

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMAIMKU (PU3MUECKOIO COAEpKAaHUS U3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBISATh IIOWCK, aHAJIM3,
CUCTEMAaTH3allMI0 U HHTEpIpeTalui0 MH(GOpPMaluu pa3iIMYHbIX BUJIOB U (popMm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUNA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3a1a9 ¢ CcOOIoOJIcHHeM TpeOOBaHU SPrOHOMHKH, TEXHUKH O€30IacHOCTH,
TUTUEHBI, PECcypcocOEpeKeHus, MPaBOBBIX U  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHU MH(POPMAIMH U LEJIEBON ayIUTOPUH, BEIONpAsi ONTHUMAJIBHY O
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYLIECTBIIAITh  OOLIEHHE Ha ypokax (U3UKM U BO BHE-yPOUHOHU
NEATENbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOHQIMKTHBIX CUTyallUd M  CMAr4arh
KOH(DJIUKTBHI;

Pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOKO TOYKY 3PEHHUs C HUCIIOJIb30BAHUEM
S3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUU C Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YCHA KOJUICKTUBA,

IIPUHUMATHh  L€JIM  COBMECTHOM  JEATENIIbHOCTH, OpraHU30BbIBaTH U
KOOPAWHUPOBATh JEUCTBUSA IO €€ JOCTHKEHHUIO: COCTaBJIATH IUIaH JIEUCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKThI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO NIEATENLHOCTh B 00JIacTU
(GU3MKH W aCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJIATH IIJIAaH PEIICHHUS PACUETHBIX M KauyeCTBEHHBIX
3a/1ay, TUTaH BBIMOTHEHUS TPAKTUYECKON pabOThl C YYETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUN;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacHIMPATH paMKH Y4€OHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JlenaTh OCO3HAHHBIA BBIOOP, apryMeHTHUPOBAaThH €ro, OpaTh Ha cebs
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO JPYIUIUA B 001acTH
($U3HUKHU, TOCTOSTHHO TOBBITIATH CBOW 00Pa30BATEIHHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, IMOLMOHAJILHBII UHTEJLIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCUTh KOPPEKTUBHI B JIESITEIHLHOCTD,
OIICHUBATh COOTBETCTBHE PE3YIHTATOB IEIISIM;

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOW  PEQIICKCHU  KaK  OCO3HAHUSA
COBEpINAEMbIX JIEUCTBUA W MBICTUTEIBHBIX TIPOIECCOB, WX PE3YJIHTATOB W
OCHOBaAHUI;



WCIIOIB30BaTh MPUEMBI pedieKCuu IJis OIICHKUA CUTYallMH, BHIOOpa BEPHOTO
peLICHUS;

yMETh OILICHUBAaTh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HUX
CHUKECHUIO;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPU aHAIU3E PE3yIbTaTOB
JeSTEIbHOCTH;

NpUHUMATh ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPU aHAIU3€ Pe3yIbTaToOB
JeSTEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OITUOKH.

B mpouecce n0CTUXKEHUSI JTMYHOCTHBIX PE3YJIBTATOB OCBOEHHUS MPOrPaAMMBbI
no ¢u3MKe 1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEpPILECHCTBYETCS AMOIMOHAIBHBIN UHTEJIJICKT, peIoIararmi
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMs, BKJIIOYAIONICTO CIIOCOOHOCTH MOHUMATh CBOE AYMOITMOHAIBLHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTHUS COOCTBEHHOW SMOILMOHAILHON C(ephl,
OBITh YBEpECHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTHUPOBATBCA K
AMOIMOHATBLHBIM U3MEHEHHSIM U TIPOSIBISATh THOKOCTh, OBITh OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBAIMH, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMM3M, WHUIIUATUBHOCTh, YMEHHME JCHCTBOBaTb HUCXOJS M3 CBOUX
BO3MO>KHOCTEH;

SMIIATHH, BKIIOYAOIIEH CITOCOOHOCTh MMOHMMATh SMOIIMOHAJIEHOE COCTOSTHUE
JIPYTUX, YYUTBIBATH €ro IIPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMAIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIIATh HHTEPEC M pa3periaTh KOH(PIMKTHI.

HPEAMETHBIE PE3YJBbTATDBI

K konmy oOyuenuss B 10 kiacce mpeamMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX poJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApTUHBI MHUpPA, B PAa3BUTUH COBPEMEHHON TEXHUKHU H
TE€XHOJIOTHH, B MPAKTUYECKOU JIESITETbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MarepualibHasi TOUKa, HHEpIMajibHas CUcTeMa OTCU€Ta, abCOMOTHO TBEPAOE TENO,
WJICATBHBIN Ta3, MOJAEIHN CTPOCHHS Ta30B, )KUAKOCTEW M TBEPIABIX TEJ, TOUCUHBIN
ANIEKTPUYECKUI 3apsi]l IPU pelieHuu (U3NYeCcKuX 3a1ay;



pacro3HaBaTh (Qpu3HUECKue SIBICHUS (IIPOIECChl) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXaHWKHU, MOJEKYJISIPHO-KUHETUYECKON TEOpHUHM CTPOCHHS BEIEeCTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PAaBHOYCKOPEHHOE  MPSIMOJIMHEIHOE
JIBIDKEHHE, CBOOOJHOE TAJEHUE TeJ, JBWKEHHE IO OKPYXKHOCTH, HHEpIIUS,
B3auMojiericTBue Tel, auddy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE JKUIAKOCTEH
1 TBEPJIBIX TEJI, K3BMEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIAXKIACHUH), TEIIIOBOE
paBHOBECHUE, HCIApEHHE, KOHJEHCAIMs, TUIABJICHUE, KPUCTAJUIU3AIUs, KUIICHUE,
BJIYKHOCTb BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
coCcyJlie, CBsI3b MEXKAYy I[apaMeTpaMH COCTOSIHHSI Ta3a B  H30IpoIleccax,
AIEKTPU3AIUs TeJl, B3aUMOJICHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXaHUYECKOE JIBI)KCHHUE, MCIONB3ysd (U3NYECKUE BEIMYUHBI:
KOOpJIMHATa, MyTh, IMEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Cuia,
UMITYJIbC TeJa, KMHETHYECKasl YHEPTUsi, MOTCHIMAIbHAs dHEPTUs, MEeXaHUYeCcKasl
paboTa, MexXaHWYeCKass MOIINHOCTh, NIPU ONHCAaHWW TMPAaBWIBHO TPAKTOBATh
(GU3UYECKU CMBICI HCIOJBb3yEeMbIX BEJIWYMH, WX OOO3HAUCHHS U E€IWHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OTMHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONBb3Yd (U3MYECKHEe BEIUYHMHBI: JaBlIEHHE Tra3a, TeMIeparypa, CpeIHss
KMHETHUYECKasi SHEPTUsl XaOTHYECKOTO ABUKEHHSI MOJIEKYJI, CPEIHEKBAAPATHUYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3} (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCMONB3YEMbIX BEIHYHMH, UX
00O3HAaueHUsT W CAWHMIIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIONIUE JIAHHYIO
(GU3MUECKYI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUYECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYecKue BEITUYMHBI: IJICKTPUUECKUMA 3aps/l,
ANEKTPUUYECKOE MOJIe, HAMPSKEHHOCTh MOJIS,, MOTEHIMAJ, PA3HOCTh MMOTEHIINAJIOB;
Py ONMHWCAHUM TIPABWJIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJIb3yEeMbIX
BENTMYMH, WX OOO3HAYEHUS M E€IMHUIIBI; yKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIHE
TaHHYI0 (U3HYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHAMM3UPOBATh (PU3NUYECKHE TMPOIECCHl U SBICHUSA, WCIONb3Ys (PU3NYECKHE
3aKOHBI W TIPUHIMIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUsI UMITYJbCa,
MPUHIHUIT CYNEPIO3UIUN CHUJI, HPUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COJIFOTHOM TeMmepaTypoi, MepBbld 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
ANIEKTpUYECKOro 3apsiia, 3akoH KymoHa, mpu »>TOM pa3nuyarh CJIOBECHYIO



(GOpMyIHPOBKY 3aKOHA, €70 MAaTEeMAaTHYECKOE BBIPAKCHHE W YCIOBHS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIGBI JACHCTBUS MAaIlWH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iNdaTh YCJIOBHS WX OE30MAaCHOTO WCIOJB30BAHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJHATE JKCIEPUMEHTBI IO HCCICIOBAHUIO (PU3MYECKUX SBICHUH U
MPOIIECCOB C HCITOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUMNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEAJIOKEHHOTO OOOPYIOBaHUS, IMPOBOJIUTH OMNBIT W
(GOopMyITHpPOBATH BHIBOBL;

OCYIICCTBIISITh MPSMBIE ¥ KOCBEHHBIC U3MEPECHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTHMAJBHBIN CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHHIC
METOJIbI OIIEHKH TOTPEIIHOCTEH N3MEPEHUN;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIIMYMHAMH  C
UCIIOJIb30BAaHUEM TMPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(GuKCHpOBaTH PE3YJBTATHl TOJYYCHHOW 3aBUCUMOCTH (DU3MYCCKUX BCIIMYMH B
BUJIE TAOJIUIT U Tpa(HKOB, JIeJIaTh BIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHUS;

coOro/1aTh mpaBuia 0E30MacHOTO TPyAa MPH NMPOBEICHUH UCCIICOBAaHUI B
pamMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOU
JESTENBHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENbHBIX YCTPOMCTB U J1abOpPaTOpHOTrO
000py10BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTOJIB3Ys (PU3MUYECKHE 3aKOHBI U NMPUHIUIIBI, HA OCHOBE aHaJM3a YCJIOBUSA 33a4H
BBIOMPATh (U3UYECKYIO MOJICINb, BBIICIATh (PU3MUYECKUE BEIHMYHHBI H (POPMYJIBI,
HEOOXOMUMBIE ISl €€ pelleHUs, MPOBOAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'0 3HAYCHUS (PU3NYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/1a4M: BHICTPAUBATh JJOTUUECKH HEMPOTUBOPEUHBYIO
[EMOYKY PACCYXACHUI C OMOpOoi Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJIOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIPE/ICTaBICHUA YYeOHOW M HAYYHO-TIOMYJISIPHOW HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HCTOYHUKOB, KpUTUYECKH aHATTU3UPOBATH TOTy9IaeMyt0 HHPOPMAIIHIO;

IPUBOIUTH MPUMEPHI BKIAJa POCCUUCKUX M 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE TMPOIECCOB OKPYXKAIOMIETO MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHOM KU3HH
JUTsE o0ecriedeHus: 0€30MacCHOCTH MPU OOpaIeHUH ¢ TPUOOpaMH M TEXHUYECKUMH



YCTPOMCTBAMHU, JJISI COXPAHEHHUS 3[I0POBbS U COOJIOJICHUS] HOPM 3KOJOTHUYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TpYINE C BBHIIOJHEHUEM pPaA3JIMUHBIX COLMAIBHBIX POJIEH,
IJIAHUPOBaTh pabOTy TPYMIbI, palMOHAIBHO PpACHpPENeNaTh OOSI3aHHOCTH U
IJIAHUPOBATh JACSATEIBHOCTh B HECTAHIAPTHBIX CUTYyalMSIX, aICKBAaTHO OLICHUBATH
BKJIQJI KQXJIOTO U3 YYaCTHUKOB TPYIIIIBI B PEIICHUE paccMaTpUBaEMOM MPOOJIEMBI.

K xonmy oOyuenuss B 11 kjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TpUMEpax poJib U MeCTOo (pU3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KApTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKH H
TE€XHOJIOTHH, B MPAKTUYECKOW AEATEIBHOCTH JIOAEH, LEJIOCTHOCTh U €IUHCTBO
bu3uYecKol KapTUHBI MUPA;

YUUTHIBATh TPaHUIBl MPUMEHEHUS U3YUYCHHBIX (PUBMYECKUX MOJIETeH:
TOYEYHBIN ANEKTPUUECKUMN 3aps, JIyd CBETA, TOUYCYHBIH UCTOYHUK CBETA, siCpHAs
MOJICJIb aTOMa, HYKJIOHHAas MOJeJIb aTOMHOTO Spa MPU pEerieHUU (U3UIECKUX
3a1ay;

pacrio3HaBaTh (pU3HYECKUE SIBJICHUS (IIPOIECChI) U OOBSICHATh MX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKH U KBAHTOBOW (DM3UKH: JICKTPUUECKAs MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JAECHCTBUS TOKA, B3aUMOJICHCTBUE
MAarHuTOB, JJIEKTPOMAarHUTHAasT WHAYKIMSA, JE€HCTBUE MAarHUTHOrO TIIOJS Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsif, DJIEKTPOMArHUTHBIE KoOJIeOaHUS U
BOJIHBI, TPSAMOJIMHEMHOE pAaCHpPOCTPAHEHHE CBETA, OTPaXEHUE, IPEIOMIICHHE,
uHTepdepennus, audpakuys W MOJApU3AlUsS  CBETa, JHCIEpCUs CBETa,
doToanekrpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBleHUE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHass W HMCKYCCTBEHHAas
Paauo0aKTUBHOCTH;

ONUCHIBATh W3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUYECKHUE, MAarHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYI0  MPOBOJMMOCTb  pPAa3JUYHBIX  Cpea) |
AIEKTPOMArHUTHBIC SIBICHUS (TPOIECCHI), HCTHONB3Ys (U3HUECKHE BEITUYUHBI:
JJEKTPUYECKUM 3aps]i, CWJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE
COTIPOTHBIICHHUE, PA3HOCTh MOTECHIIMAJIOB, AJIEKTPOJABIKYINAs cuia, paboTa Toka,
MHIYKIMST MarHUTHOTO Mojs, cwia Ammnepa, cuia JlopeHna, MHIYKTUBHOCTh
KaTyIIKHA, SHEPrUsl JJIEKTPUUYECKOTO M MArHUTHOIO IIOJI€W, MEPHOJ MU YacToTa
KojeOaHmii B KoyieOaTeIbHOM KOHTYpe, 3apsiji W CHia TOKa B TPOIECcCe
TapMOHUYECKUX DIIEKTPOMArHUTHBIX KOJeOaHWil, (OKYCHOE pACCTOSHHE W
ONTHYECKAasl CHUJIa JIMH3bl, NMPU OINHUCAHUM MPABUIBLHO TPAKTOBATH (HU3UUYECKUIT
CMBICIT HCIIONB3YEMBIX BEIUYMH, HMX OOO3HAYCHHWs] W CIAMHUIIBI, YKa3bIBATh
dopMynbl, CBS3BIBAIOIIME JAHHYI (U3UYECKYI0 BEIWYHMHY C JpPYTUMH
BEJIMYMHAMMU;



ONUCHIBATh H3YYECHHBIC KBAHTOBBIC SIBJICHUS M MPOLECCHI, HCHOJb3YA
dbu3nYecKue BEIUYHMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI U
4acToTa CBETa, SHEPIusi U UMMYJbC (OTOHA, EPUO/] MOJypacnaaa, SHEPTUsl CBA3U
aTOMHBIX SIZIEp, NPU ONUCAHUM TMPABUJIBHO TPAKTOBaTh (PU3UYECKUU CMBICIT
WCIIOIb3YEMbIX BEJIUYUH, UX O0O3HAYEHUS U EIUHMUIIBI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIOIINE JAHHYI (U3MYECKYI0 BEJIMYUHY C JPYTUMU BEJIUYHMHAMH,
BBIYUCIISTh 3HaUeHUE (PU3NUYECKONM BEJIMUUHBI,

aHAJTM3UPOBATh (PU3MYECKHUE MPOIECCHl U SBJICHUS, UCIOIB3Yys (Puznueckue
3aKOHbl M TMPUHLMIBL: 3aKOH OMa, 3aKOHBI MMOCIIE€I0BATEILHOIO0 U MapaJUIeIbHOTO
COEJIMHEHUsI TPOBOJHUKOB, 3akOoH Jlwoyns—JIeHna, 3aKoH 3JIEKTPOMArHUTHOM
WHJIYKIUY, 3aKOH MPSIMOJIMHEMHOTO pAaCcIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODuHIITEHHaA 111 PoTtodrddekra,
3aKOH COXPAHEHHUs JHEPruu, 3aKOH COXPAHECHUS UMITYJIbCAa, 3aKOH COXPaHEHUS
3JIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHUsI MacCOBOr0O 4ucia, mocTyiarskl bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, Py dTOM pa3andaTh CIOBECHYIO (DOPMYITHUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BbIpaKEHUE U YyCJIOBUs (TpaHUIlbl, OO0JIACTH)
IPUMEHUMOCTH;

ONpeAesiTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOIO TOJIsi TPOBOAHUKA
C TOKOM, cuibl Amnepa u cuibl Jlopenna;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3[1aBaeMOE€ IUJIOCKHUM 3€pKajioM,
TOHKOM JIUH30M;

BBITMIOJHATh OJKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IPOLIECCOB C HCIOJb30BAHUEM MPAMBIX U KOCBEHHBIX HU3MEPEHUM: MPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Yy4eOHOTO 3KCIEePHUMEHTA,
coOupaTh YCTaHOBKY M3 MPEAJIOKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHBIE U3MEPEHUSI (PU3NUECKUX BEIUUHH, TIPH
ATOM BBIOMPATH ONTHUMAIBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BAaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
OPSMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHPOBATH
PE3YNbTATHl MOJTYYEHHON 3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHJE TaOIUI U
rpaduKoB, AenaTh BEIBOIBI MO pe3yIbTaTaM MCCIICT0BAHMS;

coOmoaTh mpaBuiia 0€30MaCHOTO TPy/Aa MPHU MPOBEACHUHM WCCIICIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATEIbCKON W TIPOSKTHOU
JESITENHPHOCTH C WCIOIh30BAHUEM HM3MEPHUTENBHBIX YCTPOUCTB U J1abOpPaTOpHOTO
000pyTI0BaHMS;

pemiaTth pacy€THblE 3a7ayd C SBHO 3aJaHHOM (U3UYECKOW MOJIEIbIO,
UCIONb3Yys (U3NYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIN3a YCJIOBUS 3aJa4u



BbIOMpATh (HPU3UUECKYI0 MOJEINb, BBIACIATh (PU3NYECKUE BEIUYMUHBI U (POPMYIIHI,
HEeoOXoIUMbIe ISl €€ pEelIeHUs, MPOBOAMTH PAcu€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAYCHUS (PU3HUECKON BETNYMHBI,

pelaTh KaYeCTBEHHbIE 3aJ1a4i: BHICTPAUBATh JOTUYECKHA HEMPOTUBOPEUNBYIO
LEMOYKY PACCYXACHUI C OMOpod Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
buzndecKue sIBICHUs;

UCIIOJIb30BaTh ~ MPU  PEIIEHMHM  y4yeOHBIX  3a7a4  COBPEMEHHbBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U Tpe/CcTaBleHusl yueOHON M HAy4YHO-TIOMYJISIpHOW MH(OpMAIUK, MOJYyYeHHOU U3
Pa3IUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOJIyYaeMyt0 HHPOPMALIHIO;

OOBSACHATh NPUHIUINBI JACHCTBUS MAIIUH, MPUOOPOB M TEXHUYECKHUX
YCTPOICTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecriedeHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpaMH M TEXHUUYECKUMHU
yCTPOWCTBAaMH, Ul COXPAHEHHs 3J0POBbSI U COOJIIOJEHUSI HOPM 3KOJOTHYECKOI0
IIOBEJICHUS B OKPY’KaIoIlEel Cpene;

paboTatb B TIpyNIe C BBHINOJIHEHUEM pAa3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIaHUPOBaTh pPAa0OTy TPYMNMbl, PaLUOHAIBHO pacHpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh JESATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUsAX, aIeKBaTHO OLICHUBATH
BKJIa/1 K&KJJOT0 U3 YYaCTHUKOB I'PYMIIbl B PEIIEHUE paccMaTprUBaeMOil MpoOIeMBbl.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | Ilpakruyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2
FISHICA T METOJRT HAYAHOTO HOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica 12 ! ! https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aluraica 14 ! 2 https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 9 1
GO COXPATICHEN B MEXAHHKE https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 35
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 13 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 13 1
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 6 bubnuorexa [IOK
' @Da30BbIe IEPEXOIBI 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

Uroro mo paznueny 32
Paznea 4. DJJIEKTPOJANHAMUKA
bubmmoreka [{OK
4.1 C) 13
flertpoctatiia https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIN 35IeKTpUYECKU TOK. TOKH B 15 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Wroro mo pazueny 28
PesepBHOE Bpems 5)
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



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

11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
11 MarunuTtHOe noJie. DIeKTpOMarHuTHas 14 1 9 bubnuoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 14
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKHe U JIEKTPOMArHuTHBIE 13 1 bubmuotexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4eCcKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.2 8 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 17 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 38

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnnoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edso0.ru/7f41c97c
Utoro no pazneny 4
Pasznen 4. KBAHTOBASI ®U3UKA
. bubnuoreka [IOK
4.1 DJIEeMEHThI KBaHTOBOW OTITUKH 9 htts://m.edso0.ru/7f41c97c
4.2 Crpoenue atoma 6 bubmuoreka [JOK



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

4.3

ATOMHOE SAPO

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

Hroro no pazneny

23

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DNIEeMEHTHI aCTPOHOMHUU U aCTPO(PHU3UKH 10 Et?riﬂ;l ;fsgsig r(3II§f41c97c
Wroro mo pazueny 10
Pazngen 6. OGOBIIAIOIUIEE IIOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnllj ;f(;;ig r(lj/I;f41097c
Hroro mo pazgeny 6
PezepBHoe Bpemst 8
Hrorosas k.p. 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
flata uudposbie
Ne i/ Tema ypoka B usyye Mz&mmmmn Ucnoan3oBanne
cero
K.p ILp. — P obopynoBanns «Touka
bI€ peCypChI pocra»
bubnuoteka
®du3nKa — Hayka O MPUPOJIE. OK
1 Hayunbie MeTo1p1 TO3HAHUSA 1 1
OKDVKAIOLLENO MiTha https://m.edso0.ru
PYRAIOH P [ff0c32€2
Ponb u Mecto pusuku B
. bubnuoteka
(hopMUpPOBaHUHU COBPEMEHHOU OK
2 Hay49HOW KapTHHBI MUPa, B 1 1
MPaKTUYECKON JesITeTbHOCTH hitps://m. ecs00. 1L
paxt? 8 [ff0c33e6
mroen
MexaHndeckoe ABUKEHUE. bubnuoreka
3 OTHOCUTENBHOCTh MEXaHUYECKOTO 1 IIOK
nBrokeHus. [lepemenienue , myThb, https://m.edsoo.ru
TPACKTOPHUSI. [ff0c3508
. bubnuoreka
PaBHOMEpHOE NTpsIMONTMHENHOE
4 nBukeHue.CKopocTh. YpaBHEHUE 1 HOK
N https://m.edso0.ru
A ' /03620
Pewrenue 3agau o reme
5 «PaBHOMEpHOE NPAMOJIMHENHOE 1
JBUKEHUEY.
5 PaBHOYCKOpEHHOE IIPSIMOJIMHEHHOE 1 bubnuoreka
NIBHKEHHUE. HOK



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

https://m.edsoo.ru

[ff0c372¢
Pemenne 3amad mo Teme
7,8 «/IBMOKEHHE C IIOCTOSTHHBIM
YCKOPEHUEM.
bubnnoreka
9 CBobonHoe masienue. Y ckopenue LIOK
CBOOOJHOTO MaJCHHS https://m.edsoo.ru
[/ff0c39cc
[lItaTuB 1a00paTOPHBI,
MEXaHHYECKas CKAMbSI,
OpYCOK JIepeBSIHHBIM,
JlabopaTtopHas pabota Nel AIEKTPOHHBIN
10 «3yueHne MBIKEHUS Tela, CEeKYHJIOMED C
OpOIIEHHOTO TOPU30HTAIBLHOY. JaTYMKaMHU,
MarHuTOYIpaBysieMbIe
TePKOHOBBIC TATYHKHU
CeKyHJIoMepa
KpuBonuneitHoe ABUXEHHUE. BubmuoTeKa
11,12 JIBI>KeHHE MaTepUaIbHOU TOYKH HOK
110 OKPYKHOCTH https://m.edso00.ru
[ffOc3ada
13 Pemrenue 3ama4y o KUHEMATHKE.
14 KounTponsnas padorta Ne 1
«KnHemaTHkay
[TpuHIMT OTHOCUTENBHOCTH Eubmiorexa
15 lNanunes. UnepumanbHble CUCTEMBI HOK

orcuera. IlepBbiii 3akoH HproTona

https://m.edsoo.ru
[ff0c3be8



https://m.edsoo.ru/ff0c372e
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Macca tena. Cuia. [Tpunuun

Bubnnoreka

16 CYIepIO3UINH cuil. Bropon 3akoH HOK
HproTona ais MarepuaibHOW TOUKH https://m.edsoo.ru
[ffOc3be8
17 Pemrenue 3agau Ha 2if 3akoH
Hsrorona.
bubnuoteka
18 Tperun 3akoH HproToHa 1ist HOK
MaTepUaIbHbIX TOUYEK https://m.edso0.ru
/ffOc3be8
bubnuoteka
3aKO0H BCEMHPHOTO TATOTEHUS.
19 Cuna sokecru. [lepBast LIOK
KOCMHYECKasi CKOPOCTb. itps.//m.eds00.14
/ff0c3d00
20 Pemenue 3aga4 Ha npuMEHEHUE
3aKOHA BCEMUPHOTO TATOTEHUSI.
bubnuoreka
21 Cuna ynpyroctu. 3akoH ['yka. Bec IIOK
Tena https://m.edso0.ru
/ff0c3e18
JlaGopaTtopnast pabota No2
22 «M3MepeHne KeCcTKOCTH
MPYKUHBD).
Cuna tpenus. KoapdunmeHr bubnuoreka
93 Tpenust. Cuiia COpOTUBIICHHUS IPU LIOK
JIBIKEHHUH Tela B JKUIAKOCTHU UJIU https://m.edsoo.ru
rase [ff0c3f76
24 JIaGopatopHas paborta Ne3 JIepeBsIHHBIN OPYCOK,

«M3mepenne ko3dduimenra

Habop Ipy30B,



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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TPCHUSA CKOJILXKCHUS»

MECXaHHUYCCKasA CKaMbs,

JTUHAMOMETP
o5 Pemenne 3amaq Ha 3aKOHBI
Hrrotona.
[TocrynarensHOE U BpamaTesbHOE
.. bubnnoreka
JIBUKEHHUE a0COIIOTHO TBEPIOTO OK
26,27 Teaa. MoMeHT cuiibl. 11imedo cuibl. 1
VenoBus paBHOBECUS TBEPIOTO https://m.eds00.1u
p p [ffOc41a6
Tena
28 KonTponbnas pabora Ne 2 o teme
«JluHamMuKay
ITHHIPBI
. METaJIJINYECKHE
NMnynsc MmaTepralibHOM TOYKH, bubnuoreka o
(UTFOMUHUEBBIN 1
CHCTEMBI MaTCpHAILHBIX TOYCK. HOK o
29 CTaJIbHOMW), HUTB,
Nmnynbc cuibl. 3aKOH COXpaHEHUS https://m.edso00.ru
TJIACTUJIMH, IITATHB
UMITYJIbCca. PeakTUBHOE IBIIKEHUE [ff0c43d6 N
1a00paTOPHBIN C
JiepKaTeneM, JIMHEHKa
30 Pemenue 3agau Ha 3aK0H
COXpaHEHUs UMITYJIbCA.
PaboTa 1 MOIITHOCTH CHJIBIL. bubnauoreka
31 Kunernueckas sHeprus HOK
MarepuaiabHOi Touku. Teopema 00 https://m.edso00.ru
U3MEHEHUU KHHETUUECKOW SHEPTUH [ff0c4502
[ToTeHnManpHas YHEPTHUSL.
bubnuoreka
[ToTeHnmanpHas 3HEPTUS YIIPYTO 1IOK
32 ne(GopMUPOBAHHOW MPY>KUHBI.
n https://m.edsoo.ru
OTCHIIMAJIbHAS YHEPTUs Tella
P ff0c461a

BOIM3HU MMOBEPXHOCTU 3emn



https://m.edsoo.ru/ff0c41a6
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IloTennmansHble 1
HENoTeHIHAIbHBIE CUiIbl. CBA3b

bubnunoreka
pabOThI HEMOTCHIIHATBHBIX CHJI C
. HOK
33 W3MEHEHHEM MEXAaHUYECKOU
SHEPIUM CUCTEMBI TEJ. 3aKOH https://m.edsoo.ru
p - 28K0 /ff0c478c
COXpaHEHUsI MEXaHUYECKOU
SHEPTUH
34 Pemrenue 3aga4 Ha 3aK0H
COXpaHEHUs SHEPTHH.
MPYKHAHA )KECTKOCTHIO 20
JlabopaTtopnasi pabota Ne4 H/m, rpy3 maccoit 100 T
35 «3ydeHne 3aKk0Ha COXpaHEHUs (2 wr.), mTaTUB
MEXaHUYECKOUN PHEPTUN» 1abopaTOPHBIN C
JiepKaTeneM, JIMHeka
36 [TomoToBKa K K.p.
bubnunoreka
KonTtponbras padota Ne3 o teme
[HOK
37 «3aKOHBI COXpAaHEHUS B
MEXAHIKEY https://m.edsoo.ru
' [ff0c4b74
OCHOBHBIE OJIOKEHUS Buoauorekxa
38 MOJIEKYJIIPHO-KHHETHYECKO M [IOK
Teopuu. BpoyHOBCKOE ABMKEHUE. https://m.edso00.ru
Hubdysus [ff0c4dc2
XapakTtep JBUKCHUS H
39 B3aUMOJIEHCTBUS YaCTHUI] BEI[ECTBA.
Mogenu cTpoeHus ra3os,
YKUJIKOCTEN U TBEPJBIX TEIl
40 Macca monekyn. KonnuectBo

BemiecTBa. IloctosiHHas ABOFaI[pO



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

TeroBoe paBHOBECHE.

41 Temneparypa u €€ U3MepeHHeE.
[IIkaia remneparyp Llenscus
bubnuoteka
42 Wneanpusii raz 8 MKT. OcHoBHOE LIOK
ypaBHeHue MKT. https://m.edso0.ru
[ffOc4fde
43 Pemenue 3aga4 Ha OCHOBHOE
ypaBuenue MKT.
AOcomoTHas TemrepaTypa Kak
Mepa CpelHEW KHHETUYECKON bubmmorexa
44 SHEPTHUH JIBUKECHHS MOJIEKYIL. LOK
VpasHerue Menieneesa- https://m.edsoo.ru
[ffOc51le
Knaneiipona
45 Pemenue 3aga4 Ha ypaBHEHUE
COCTOSIHUS U/I€aIbHOTO ra3a.
46 3akoH JlanpToHA. ["a30BbIC 3aKOHBI
JATYUK aBJICHMUS,
JATYUK TeMIIepaTyphbl,
JlabopaTopHas pabota No5 LITATUB, COCYL JUIsI
47 «IKCIepUMEHTaIbHAsI POBEPKa JIEMOHCTpAIUK ra30BbIX
3akoHa ['eit-Jlroccaka. 3aKOHOB, JINHEHKa, COCYl
¢ TEION BOJOM, COCYy[l C
XOJIOAHOM BOOOU
bubnuoTeka
48 N3onpoueccel B uAcaIbHOM rase u IIOK
ux rpaduueckoe rnpescTaBIeHIe https://m.edso0.ru
[ff0c570e
49,50 Pemrenne 3aga4 Ha U30MPOLIECCHI.



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e

Buyrpenussa sHeprus

JeMmoHcTpanms
«3MmeHeHne

TEPMOIMHAMUYECKOU CUCTEMBI U Bubnuoreka BHYTPEHHEW SHEPTUU
51 CTOCOOBI €€ U3MEHEHHS. LHOK TeJa IIPU TPEHUU U
KonudecTBo TemioTs u paboTa. https://m.edsoo.ru | yaape»: JaT4uk
Bnyrpennssa sHeprus [ff0c5952 TEMIIEpaTyphbl, ABE
O0JHOQTOMHOTO HJICAJIbHOTO Ta3a JIOCKH, JIBE€ CBHHIIOBEIC
IJIACTUHKH, MOJIOTOK
bubmmoreka
52 Buner Tenonepenaun HOK
https://m.edso00.ru
[ff0c5¢c36
VenbHasg TEIIOEMKOCTD bubnnoreka
53 BelecTBa. KoJmuecTBO TEINIOTEI [IOK
MpH Terionepeaade. AauadaTHbINA https://m.edso00.ru
nporecce /ff0c5c36
bubnuoteka
54 [TepBrIil 3aKOH TEPMOJMHAMUKHU U IIOK
€ro NpUMEHEHHE K U30Ipolieccam https://m.edso00.ru
[ffOc5efc
55 Pemenue 3a1a4 Ha npuMEHEHUE
MEepPBOro 3aKOHA TEPMOIMHAMUKH.
Heob6parumocTh mporieccoB B bubmnorexa
56 npupojie. Bropoii 3akoH HOK
TePMOUHAMHKY https://m.edsoo.ru
[ff0c6230
57 [Ipunuun nevictus u KIT/ EHO?EHOTeKa

TEIIOBOM MaIlIMHBI

https://m.edsoo.ru



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

[ff0c600a

Pewmrenne 3agau Ha pacuer KII[{

58 .
TEIUIOBOY MAIIUHBIL.
59 Huxn Kapno u ero KIT/]
60 DKoorudeckue mpooIeMbl
TETIOIHEPTEeTHKH
. bubnunoreka
O6006maromuit ypok
HOK
61 «MounekynspHas puzuka. OCHOBBI
TEDMOHAMIKID https://m.edso0.ru
pMoa /£f0c6938
62 [ToaroroBka K K.p.
Kontponbras padota Ne 4 o teme bubmmorexa
LIOK
63 «MounekynspHas puzuka. OCHOBBI
FeDMO TNHAMIKID https://m.edso0.ru
Mo [f0c6a50
bubnuoreka
64 [TapooOpazoBaHue U KOHICHCAITHS. LIOK
Hcnapenue u kurnenue https://m.edso00.ru
/ff0c63b6
®poHTanbHas
naboparopHas padoTa
bubnuoreka
AOGCOJIIOTHAS M OTHOCHUTEIIbHAS LOK «M3MepeHne BIaKHOCTH
65 BJIQKHOCTB BO31yxa. HachIeHHBIH BO3/IyXa»: TaT4uK
a X https://m.edso0.ru TeMH};X ATVDLL
P [ff0c64d8 DATIYPEL
TEPMOMETP, MapJis,
COCyJ C BOIOM
66 Pemenue 3a1ay Ha HaXOXKCHHE
BIIQYKHOCTH BO3/yXa.
67 TBeépnoe teno. Kpucramnuueckue u bubnuotexa



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8

amop(dHbIe Tena. AHU30TPOIUS HOK
CBOMCTB KpHUCTaLIoB. Kuakue https://m.edsoo.ru
kpucTaisl. COBpeMEHHbIE /ff0c65f0
MaTepuaibl
bubnunoreka
[lnaBnenue U KpUCTATUIU3 AU
HOK
68 VnensHas TeIUIOTA IIIaBJICHHUS.
o —— https://m.edsoo.ru
Y H /ff0c6708
bubnunoreka
69 YpaBHEHHE TEIUIOBOTO OaaHca HOK
https://m.edsoo.ru
[ff0c6820
bubnunoreka
DneKkTpu3arus Tel.
. IHOK
70 DnekTpuyeckun 3apsia. /[Ba Buma
K TDHUCCKIX 3ADSIOE https://m.edsoo.ru
p pA [ffOc6bcc
[IpoBOAHMKH, TUITIEKTPUKH U Bubimoreka
71 MOJIYIPOBOAHUKH. 3aKOH IIOK
COXpAaHEHUS IECKTPUIYECKOTO https://m.edso00.ru
3apsia [ffOc6bcc
. bubnuoreka
B3anmoneuncrBue 3apsioB. 3aKoH
. . HOK
73 Kynona. TouedHbIH 37€KTPUUECKUN
sapst https://m.edsoo.ru
P [ffOc6ced
74 Pemenue 3agau Ha 3akoH KynoHa.
Hanpsk€HHOCTB 3JIEKTPUYECKOTrO bubnuoreka
75 nons. [IpuHuyn cynepnosunuu HOK
JJIEKTPUYECKUX MOJIen. JInHumn https://m.edso0.ru
HaIpsHKEHHOCTU [ff0c6df2



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

Pemmenue 3a1au Ha Hax0XAeHUE

76 HaIPSHKEHHOCTH JIEKTPUYECKOTO
TIOJIS.
bubnuoteka
Pabota cui 3eKTpOoCTaTHIECKOTO OK
77 noJis. ITorennman. Pasnocts 1
TOTEHIHATOB https://m.edso0.ru
/ff0c6f00
bubnuoteka
[TpOBOTHUKH U TUAJICKTPUKH B oK
78 AIEKTPOCTATUUECKOM TIOJIE. ]it im.ed
ps://m.eds00.ru
JlusnexTprdueckas MPOHUIIAEMOCTh
[ff0c7018
79 Pemenue 3a1a4 Ha TBUKCSHHE Tela
B JICKTPUYECKOM TI0JIC.
bubnuoteka
, OK
80 OnekrpoeéMkocTb. KoHnmencarop 1
https://m.edso0.ru
/ff0c7126
N bubnuoreka
DIEKTPOEMKOCTb IIIOCKOTO OK
81 KOHJIGHCATOpa. DHEPrus ﬁt fim.ed
ps://m.edsoo.ru
3apsHKEHHOTO KOHJIEHCATopa
P FIEHERTOP /067200
[TpuHIIMN NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOITUPOBAIBHOTO
82 amnmapara, CTpyHHOTO IpUHTEpA.
DneKTpocTaTH4ecKas 3alluTa.
3azeMiIeHHE HIEKTPOIPUOOPOB
DNEeKTpUUYECKUH TOK, YCIOBUS €ro JemoHcTparms
83 cymiectBoBaHus. [IoCTOSHHBIN TOK. «HccnenoBanue

Cuna toka. Hanpsbxkenue.

3aBUCHUMOCTH CHUJIBI TOKaA



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

Conporusnenue. 3akon Oma st
y4acTKa e

B IIPOBOJIHUKE OT
HAINPSHKEHUSD: TaTYUK
TOKa, JaT4YUK
HAaINpSHKEHUS, PE3UCTOP,
peocTar, HCTOYHUK
MMUTAHUSA, KOMIUJIEKT
MPOBOJIOB, KIIFOY

bubnuoteka
[TocnenoBarensHOE, MapaieibHOE, oK
84 CMEIIAHHOE COCMHCHHE 1
08O o https://m.edso0.ru
MIPOBOHHKOB.
posos [f0c7410

JlaTauk TOoKa, JaTIMK
HAPSDKEHUS, aMIIepMETP

JlabopaTtopnast pabota Ne6 JIBYXTIPEEITHHBIMN,

85 «ITocnenoBaTenbHOE U BOJILTMETP
napajuieIbHOE COCTUHEHUE JIBYXTIPECTbHBIMN,
MIPOBOTHUKOBY» PE3UCTOPBI, UCTOYHUK

MATAHUS, KOMIUICKT
MIPOBOJIOB, KITIOY
®poHTanbHas
naboparopHas padoTa
«M3mepenue paboTH U

bubnuoTeka MOIIIHOCTH

PaboTa u MomHOCTh

HOK JJIEKTPHUYECKOT'O TOKa:

86 3NEKTPUYECKOTO TOKA. 3aKOH
i B https://m.edsoo.ru JIATYUK TOKA, TATYUK

x)oynsi-JleHmna
Y [ff0c7838 HaIPSLKEHUS, aMIIEPMETP

JBYXIpeeIbHbIH,
BOJIBTMETP
JBYXIpeeIbHbIH,



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

JJaMIIO4YKa, HCTOYHHUK
IIUTaHUA, KOMILJIICKT
IMpOBOAOB, KIIIOY

. bubnunoreka
3akon OMa 111 MOJIHOM OK
87 (3aMKHYTOM) AJIEKTPUUECKOM LICTIH. ]h_Et iim.ed
ps://m.edsoo.ru
KopoTkoe 3aMbIkanue.
[ffOc7ae0
JlaTuuk TOoKa, TaTYHK
HATPSDKEHUS, aMIIepMETP
JlabopaTtopnast pabota No7 JIBYXTIPEEIbHBIMH,
88 «M3mepenne DJIC ncrounnka Toka BOJIbTMETP
Y €r0 BHYTPCHHETO JIBYXITPEICTBHBIMH,
COTIPOTHBIICHUSI PE3UCTOP, HCTOTHHUK
MMATAHUS, KOMIIJIEKT
MIPOBOJIOB
Pemenue 3aga4 Ha npuMEHEHUE
89,90
3akoHOB OMa
bubnuoreka
KontponbHas padorta Ne 5 o teme OK
91 «Onekrpocraruka. [TocToOsIHHBIN 1
LEKTDIECKILL TOK. » https://m.edsoo.ru
p ’ [ff0c8a8a
DJIeKTpOHHAs MPOBOJIUMOCTh
TBEPABIX METAJJIOB. 3aBUCUMOCTD
92 CONIPOTHUBIICHUS METAJIJIOB OT
TEMIEPATYPHI.
CBepXmpoBOIUMOCTb
93 DNEeKTPUUECKUU TOK B BaKyyMe.
CBoucTBa AIIEKTPOHHBIX MyYKOB
94 [TomynpoBoAHUKH, UX COOCTBEHHAS bubnuoreka
b



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a

U IIPUMECHAS IIPOBOAUMOCTb.
CaoucTBa p—N-nepexoja.

HOK
https://m.edsoo.ru

[ToynpOBOAHMKOBBIE TPUOOPHI /ffOc84ae
DNEeKTPUYECKUH TOK B PaCTBOpaXxX U bubnuorexa

95 pacIiaBax 3JeKTPOJIMTOB. 1 HOK
DNEeKTPOTUTHYECKAs JUCCOLHAIIHSL. https://m.edso00.ru
DNeKTpOIn3 [ff0c82ba
DNEeKTPUYECKUH TOK B razax. Bubnauorexka

9 CaMOCTOSITENbHBIA U 1 1(0)%¢
HECAMOCTOSITENIbHBIA Pa3psijl. https://m.edso00.ru
Monuus. ITnasma [ff0c84ae
DNEeKTpUYECKUE MPUOOPHI 1 BubauoTexa

97 YCTPOUCTBA M KX TTPAKTUUYECKOE 1 [IOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edso00.ru
0€e30MacHOCTH [ffOc86fc

98,99,100 [ToBTOpEeHME 1

101 Hrorosas koHTpoJbHAs paboTa 1

102 AHamus K.p. 1

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc

11 KVIACC

KosmuecTBo yacos DJIEeKTPOHH
Kontp | IIpak Jlara bl HUcnoab3oBanue
Ne 0JIbH THYeC uugposbie odopynoBanus «Touka
Tema ypoka H3yYeH
n/n Bceero ble KHue st oGpaszoBareJ pocTa»
pador | pador bHbIE
bl bl pecypcsl
JemoHcTpanms
«M3mepenue noss
MTOCTOSIHHOTO MarHUTa:
JTATYUK MarHUTHOTO MOJIA,
MOCTOSIHHBIN MarHuT
[TocTostHHBIE MarHUTHI U UX bubnnoreka MTOJIOCOBOIA.
B3anMOICCTBHE. MarHuTHoOE MoJie. 1 [HOK JemoHcTpanus
BekTop MarHUTHOM MHAYKIUU. https://m.edso0 | «M3Mepenue mojst BOKPYr
JIMHMY MarHUTHOM MHYKIUH .ru/ff0c9778 IIPOBOIHHKA C TOKOMY:
JATYMK MarHUTHOTO TOJIs,
JIBA IITATUBA, KOMIUIEKT
IIPOBOJIOB, UCTOYHHK TOKa,
KITFOY
MarsuTHO€ 10JIe TPOBOIHUKA C bubnuoreka
ToKOoM. OnbIT Dpcrea. 1 LHOK
B3aumoaelicTBue mpoBOHUKOB C https://m.edsoo
TOKOM -ru/ffoco8fe
bubnuoreka
Pemenwue 3a1a4 Ha IpUMEHEHHE 1 HOK
npaBuia OypaBuuKa. https://m.edsoo
Iu/ff0c9sfe
JleiicTBuEe MarHuTHOTO TMOJIA Ha 1 bubnuoteka



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

IIPOBOJHMK ¢ TokoM. Cuita Amnepa. [HOK
https://m.edsoo
.ru/ffoc9ac0
Jlaboparopuas padora Nel
5 «HUccaenoBanue neicTBUS
IIOCTOSIHHOTO MarHuTa Ha paMKy
TOKOM»
JleficTBHEe MarHUTHOTO TOJIA HA bubnuoreka
6 JBIDKYIIYIOCA 3apsDKCHHYIO YacTHUILY. [HOK
Cuna Jlopenna. PaboTa cuibl https://m.edsoo
Jlopenua .ru/ff0c9df4
7 Pemenne 3agau «Cuna Amnepa u
cuna Jlopenua»
DNeKTpOMarHUTHAsI MHIYKIIHS.
[ToTok BekTOpa MarHUTHOM
8 uaaykuu. IJ1C unaykiuu. 3akoH
ANEKTPOMArHUTHOM MHIYKIIUH
®Dapanes
JATYUK HaIPsHKCHMUS,
JATYUK MarHUTHOTO MOJIA,
JlaGopaTtopnast pabota No2 bubmorexa JIMHEIKA, KaTyIIKa-MOTOK,
9 «HccnenoBanue siBIEHUS HOK MOCTOSIHHBIH MOJIOCOBOM
AIIEKTPOMArHUTHOM MHYKIIUH» futps://m.edsoo Mar’ur, Tpyoka uz [1BX,
ru/ff0cal50
KOMILJIEKT MPOBO/JIOB,
HITaTUB C JiepKaTelieM
NHnykTuBHOCTS. fIBIcHUE bubnuoreka
10 camouHaykuuu. SJC LHOK
CaMOMHIYKIIMH. DHEPrus https://m.edsoo
MAarHUTHOTO IOJISI KATYIIKHU C TOKOM. .ru/ff0ca600



https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
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https://m.edsoo.ru/ff0ca600

DIEeKTPOMarHuTHOE IOJIe

Pemenue 3amaq «3aK0oHEI

11 AJIEKTPOMArHUTHOWU MHIYKIIUU U
CaMOMWHTYKIT
TexHuueckue ycTpomucTBa U ux
MIPUMEHEHHE: TIOCTOSTHHBIE MarHUTHI,
12 AIIEKTPOMATrHUTHI, JIEKTPOIBUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIHOHHAS TIeYh
bubnnoreka
13 O606maromuit ypok «Maraursoe IIOK
rnoJie. DJIEKTPOMarHuTHAsI HHIYKIUSD) https://m.edsoo
.ru/ffOcab82
bubnmmoreka
Kontponbras padota Nel o teme
IHOK
14 «MarsuTHoe 1mojJe.
S EKTDOMA N https://m.edsoo
JICKTPOMArHUTHAS] HHIYKITHS)
P e ru/ffocadss
JemoHcTpanus
«Konebanust HUTSIHOTO
CB00OOIHBIC MEXaHUYCCKHE
Bubnuoreka MasTHHKA U CBOOOTHBIC
KoJiebanus. ['apMoHnUeckue
LIOK KoJieOaHus Tpy3a Ha
15 KoJieOaHus. YpaBHEHHE
. https://m.edsoo | NpPYXHHE»: JATYUK
rapMOHHYECKHX KOJIeOaHUH.
.ru/ff0caf06 YCKOpEHHUS, IITaTUB C
[IpeBparnienue sHEprun
KpenexxomM, Habop rpy3o0B,
HUTB, HA0OP MPYKHUH
Jlaboparopnas pabota Ne3 Kommnsrorep, natumk
16 «HccnegoBanue 3aBUCHMOCTH YCKOPEHHUS, TPy3 C

nepuoaa MaJibIxX KoJieOaHMit rpys3a Ha
HHUTHU OT IJIMHBI HUTHU U MACCBI I'py3a»

KPIOYKOM, JErkas u
HEpaCTsIXKUMasd HUTD,



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06

pyner

Pemenue 3amau «Mexanuueckue

17
KOIeOaHmsD»
Konebarenpupd KOHTYp. CBOOOJHBIE
bubnunoreka
AJIEKTPOMArHUTHBIC KOJICOAHUS B oK
18 HJCATLHOM KOJIeOaTeTbHOM KOHTYPE. Ifit im.ed
ps://m.edsoo
AHAJIOTHS MEKTy MEXaHUICCKUMU U (U/F0chS820
AJIEKTPOMArHUTHBIMH KOJICOAaHUSIMU '
bubnuoreka
®opmyna ToMmcoHa. 3aKoH oK
19 COXPAaHEHUS YHEPTUU B HJICATHHOM ﬂt fim.ed
ps://m.edsoo
KoJie0aTeIbHOM KOHTYpE
.ru/ff0Och9c4
20.21 Pemenue 3ana4 « 9MeKTpOMArHUTHBIE
' KoJe0aHusI»
[IpencraBnenue o 3aTyXarMMX
bubnuoreka
KoJieOaHusX. BeIHYX/IeHHBIC OK
22 MeXaHn4YecKue Kojiebauus. Pe3onanc. ﬁt iim.ed
ps://m.edsoo
Brn €HHBIE DJIIEKTPOMArHUTHBIE
-‘gm p ru/ffOcbb86
KoJie0anus
JemoHcTpanus
. . «TpaachopmaTop»:
[Tepemennbid TOk. CHHYCOUTATBHBIN pascgop p
- bubnuoteka JIByXKaHaJbHas
MepEMEHHBIN TOK. MOIITHOCTh OK o
IIPUCTaBKa-OCIIUIIIIOrpa
23 MEPEeMEHHOT0 TOKa. AMIUTUTYAHOE U 1 p . paw,
EHCTBYIONeE HATEHHAE CHIEL TOKA 1 https://m.edsoo | 3BYKOBOUW I€HEpaTop,
yio .ru/ff0cbd34 MHOT000OMOTOYHBII
HaIpsDKEHUS
p TpaHnchopmaTop, Habop
MIPOBOJIOB
24 Tpancdopmarop. [Ipouszsosactso,

nepcaadya u HOTpe6J'IeHI/IC



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
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JJIEKTPUYECKOM SHEPrUuun

25 Pemenue 3agau «Tpanchopmarop»
YCTpOUCTBO U MPAKTHYECKOE bubnuoreka
26 IPUMCHCHUE 3JICKTPUUCCKOI'0 3BOHKA, [HOK
reHepaTropa IepeMEHHOro TOKa, https://m.edsoo
JINHUH 3JIEKTpoIepeaady .ru/ff0cc324
DKOJIOTUYECKHE PUCKU TTPU
MIPOU3BO/JICTBE JIEKTPOIHEPTUU.
27 Kynbrypa ncnonb3oBanust
3JIEKTPOSHEPTUHU B MOBCETHEBHOU
KU3HH
MexaHW4ecKue BOJIHBI, YCIOBUS
bubnuoteka
pacnpoctpanenus. [lepuos. OK
28 CKopocTh pacpoCTpaHEHHUs U JJIMHA 1
BoJHBI. [lonepeunblie U mpoAoIbHbIE fitps.//m.ects00
) P poA .ru/ff0ccab4
BOJIHBI
bubnuoreka
29 3Byk. CKOpOCTb 3ByKa. ' pOMKOCTh IIOK
3ByKa. BeicoTa ToHa. TeMOp 3ByKa. https://m.edsoo
.ru/ffOccc0c
30 Hutepdepentius, nudpakuus u
MOJISIPU3aLUs MEXaHUYECKIX BOJIH
bubnuoreka
DNEeKTPOMarHUTHBIE BOJHBI, UX
- LHOK
31 CBOMCTBA M cKopocTh. [1Ikana
ANEKTPOMArHUTHBIX BOJIH ftps://m.eds60
P ' .ru/ffOccfe0
39 Pemenue 3agau «9neKTpOMarHUTHBIE
BOJIHBD»
33 [IpuHUHMIIBI paIHOCBA3U U



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0

TeneBuieHus. Pa3Butue cpeacts
cBa3u. Pagunonokanusa

34 [ToaroroBka Kk KOHTPOJIBHOM padoTe.
bubnuoteka
35 KonTtponsHas padora Ne 2 IIOK
«KonebaHus 1 BOJHBI https://m.edsoo
.ru/ffOcc6f8
[IpssmonurHENHOE pacpoCTpaHEHHE bubnuoteka
36 CBETa B OJJHOPOJIHOM Cpee. [HOK
ToueuHslit ICTOYHUK cBeTa. JIyd https://m.edsoo
CBETa .ru/ffocd350
bubnuoteka
OTtpakeHue cBeTa. 3aKOHBI
[HOK
37 oTpaxeHus ceera. [loctpoenue
M300paKeHUH B IJIOCKOM 3epKajie hitps://m.edsoo
P P .ru/ffOcd4e0
[Ipenomnenue crera. [TonHoe bubnuoteka
38 BHYTpPEHHEE OTpaKECHUE. HOK
[IpenenbHbIW yroJ MOJHOTO https://m.edsoo
BHYTPEHHETO OTPaXKECHUS .ru/ff0cd7f6
OcBeTurensb ¢
HMCTOYHUKOM CBETa Ha
Bubnnoreka 3,5 B, HCTOYHUK MUTAHHUS,
Jlaboparopnas pabota No4
LHOK KOMILJIEKT IIPOBOJIOB,
39 «M3mepenune mokazaTest
https://m.edsoo | 1meneBas Auadparma,
MIPEIOMIICHHUS CTEKIIa»
ru/ff0cd67a MOJIYLIWJIMHAP, TUTAHIIET
Ha TUIOTHOM JIHCTE C
KPYTrOBBIM TPAHCTIOPTUPOM
40 Pemenue 3a1au «3aKoH MpeIoMICHUS

CBCTa».



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a

bubmmoreka

41 JIunzel. [loctpoenue nzodpaxeHuii B ITIOK
JIMH3E. https://m.edsoo
.ru/ff0cddle
42 @opMyIta TOHKOU JINH3BI.
VBennueHue JUH3EI
OcBeTuTeNb ¢ ICTOYHUKOM CBETa Ha 3,5
Ha60paT0pHa;[ pa60Ta NQS B, WCTOYHHUK NMUTAaHUA, KOMITJICKT
MPOBOJIOB, LIeJeBas Auadparma, SKpaH
43 <<I/ICCJ'IGI[OBaHI/I€ CBOMCTB CTaJIbHOM, HAIIPABJISAIONIAs C
o HU3MEPUTETBHOM MIKAJION, COOMparomue
n300pakeHUH B JIMH3AX)» "
JIMH3BI, pacCCUBArOIas JIMH3a, CIang
«Mopgens npeaMeTa» B petepe
44 Pemenue 3agau «@opmyia JTUH3BI»
45 Hucnepcus cera. CoKHBIA COCTaB
oenoro cBeta. LIper.
bubnnoreka
46 HNurepdepennius ceeta. Judpakmus L[IOK
ceerta. [ludpakuronnas peméTka https://m.edsoo
.ru/ffOced22
JlaGopaTtopnas padota Ne 6
47 «M3mepenune JUIMHBI CBETOBOM
BOJIHBD
Pemenue 3anau «/ludpakimonnas
48,49
pelieTka.
bubanoreka
50 [TonnepedHOCTH CBETOBBIX BOJIH. LIOK
IMonspusanus ceera https://m.edsoo
ru/ffocf02e
51 OnTudeckue MpuOOPHI U YCTPOICTBA

U YCIIOBUS MX 0€301acHOTO



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e

IMPHUMCHCHUSA

Pemenue 3amau o reme

52 «["eomeTpuueckast 1 BOJIHOBas
OTITUKA»
I'panuiel mpuMeEHNMOCTH bubnuoreka
53 KJIACCHYECKOW MeXaHUKH. IlocTynarel IIOK
CIIELIMAILHOW TEOPUU https://m.edsoo
OTHOCHUTEJIBbHOCTH .ru/ff0cf862
bubnuoreka
OTHOCHUTENHHOCTD
[HOK
54 OJTHOBPEMEHHOCTHU. 3aMeJICHHE
BPEMEHH U COKpAI[EHUE JTTHHBI hitps://im.edsoo
p patll s .ru/ffOcfa42
. bubnuoreka
DHEprusi ¥ UMIYJbC PEISITUBUCTCKON OK
55 gacTHUIlbl. CBSA3b MACChI C SHEPTHEH U 1
HMITYJIbCOM. DHEPTHUsl IOKOS https.//m.eds00
Y ’ p Tu/ffOcfc68
KonTtponpnas padota Ne3 «OnTuka. BPIO(SIJEHOTeKa
56 OCHOBBI CIEMATIBHON TEOpUH 1
OTHOCHUTEIIHOCTH hitps://m.edsoo
Iu/ff0cf6f0
bubnuoreka
57 ®otonbl. opmyna [Tnanka. Dueprus LIOK
U UMIyibC GPoToHA https://m.edsoo
Iu/ffOcfel6
bubnnoreka
OTKpBITHE U UCCIIEIOBAHUE OK
58 ¢dorosrpdekra. OnbiTor A. T 1
CroeTona https://m.edsoo
Tu/ffOcffc4
59 3akoHb!I poTodddekra. YpaBHeHHE bubnuoreka



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

DunmrerHa s Gotodrddekra. [HOK
«Kpacnas rpanuna» gportosdpdexra https://m.edsoo
.ru/ff0d015e
60,61 Pemenue 3anau no reme
«DotorpdexTy.
Hasnenue ceera. Onbrte [1. H. BP(I;SIJEHOTeKa
62 JlebeneBa. XuMHUECKOE JICHCTBUC 1
cBeTa https://m.edsoo
.ru/ff0d04a6
TexHnueckne ycTpoicTsa u
MPaKTUIECKOE TPUMEHEHHE:!
63
(boTO3MEMEHT, HOTOAATUHK,
CoJIHEUHas OaTapesi, CBETOIUO/]
bubnuoteka
64.65 Pemenue 3aga4 mo reMe «IJI1€MEHTHBI IIOK
’ KBAaHTOBOM ONTHUKU» https://m.edsoo
.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI bubmiorexa
LHOK
66 Pezepdopna mo paccessHuIO 0-4acTHII.
[InanerapHas Mojaesb aToMa hitps://m.edsog
P s .ru/ff0d091a
bubnuoreka
67 [Toctynatel bopa HOK
https://m.edsoo
.ru/ff0dOafa
N3nyuenue u nornomienre GoTOHOB bubnuoreka
68 IIpH nepexoae aroMa ¢ 0JHOTO HOK
YPOBHs 3HEPTUU HA Apyrou. Bunsl https://m.edsoo
CIICKTPOB -ru/ff0dOafa



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
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https://m.edsoo.ru/ff0d0302
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Pemenue 3anau Ha npuMeHEHUE

69,70
nocrynatoB bopa.
BomnraoBEBIC cBOMCTBA yacTull,. BorHbI bubnnoreka
71 ne bpowuis. KopnyckyisipHo- IIOK
BOJIHOBOM nyanu3M. CIIOHTaHHOE U https://m.edsoo
BBIHY)KJICHHOE U3JIy4CHHE .ru/ff0d0ca8
bubmmoteka
OTkpbITHE PATUOAKTUBHOCTU. OTBITHI 1IOK
72 Pesepdopma mo onpenenenuio
COCTE(I})a pa I/IoaKTIfBHOFO U3ITyYCHHS hitps://m.eds00
pal i ru/FfOdOfd2
CeoucTBa anbda-, 6era-, raMmma-
73 n3inydyeHus. BousHue
PaIMOAKTUBHOCTH HA KUBBIC
OpraHU3MBbI
OTKpBITHE TPOTOHA U HEUTPOHA. bubnuoteka
74 Nzotombl. Anbda-pacma. [IOK
DNEeKTPOHHBIN ¥ TIO3UTPOHHBIN OeTa- https://m.edsoo
pacnan. ['aMma-uziydyeHue .ru/ff0d1162
75 Pemenue 3aga4d Ha pacnaapl saep.
DHeprus CBs31 HYKJIOHOB B sijIpe.
. bubnuoreka
SnepHbie peakuuu. AnepHbIn OK
76 peaktop. [IpoGnembl, IEpCIEKTUBBI, 1
9KOJIOTUYECKHUE aCIIeKThI AACPHOU hitps://m.edsoo
Hep ru/ff0d1356
SHEPTEeTHKHU
77 Pemenue 3aga4 Ha HAXOXKICHUC
nedexTa Macc U SHEPTUH CBSI3U.
DnemeHTapHbIe YacTHIIbI. OTKpPHITHE bubnuoteka
78 MO3UTpOHA. MeTo bl HAOMIOACHUS U ILHOK

PErucTpainvu 3JICMCEHTAPHBIX YaCTHULI.

https://m.edsoo



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
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Kpyrusiit ctos «@yHnameHTanbHbIe
B3aUMOJECUCTBUA. EQUHCTBO
(bU3NIEeCKOU KapTUHBI MUpa»

.ru/ff0d0e38

79

KonTtponsHas padota Ne 4
«KBanToBas u simepHast puznxar»

80

Bun 3Be3nn0r0 HeOa. Co3Be3aus,
SIPKHE 3BE3/IBI.

81

HJ'IaHCTI)I, X BUIUMOC IBUXCHUC.
ConHeuHas cucreMa.

82

Commnne. CoyiHeyHas aKTUBHOCTb.
Ncrtounuk sneprun CosiHIA U 3BE3]T

83

3BE3BI, KX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOU
I10CJIEIOBATEILHOCTH.

84

Buyrpennee crpoeHue 3BE3 .
CoBpemeHHbIe MPECTaBIECHUS O
MIPOUCXOXKACHUN U IBOJIIOLUU
CouHIia 1 386311

85

lNanaxktuku. Y€pHbIE ABIPHI B AlIpax
raJlakTUK

86

Mineunbin [Iyre — nama [Manakruxa.
ITonoxenne n npmxenue CoyiHLA B
lNanakTuke

87

Bcenennas. Pa3sOeranue rajakTuK.
Teopus bosbioro B3peIBa.
PennkroBoe uznyudenue.
MertaranakTuka

88

HepemeHHLIe HpO6J'IeMLI ACTPOHOMUU



https://m.edsoo.ru/ff0d0e38

89

KonTtponsnas padota Ne 5
«JIEMEHTBl aCTPOHOMUHU U
acTpO(UZHKI

90

Ob6o6maromuii ypok. Ponb ¢usuku un
ACTPOHOMHH B SKOHOMHYECKOH,
TEXHOJIOTHISCKOM, COIHAIbHOM B
ATUYECKOM chepax nesTeTbHOCTH
YeJIoBeKa

91

O6o06matomuii ypok. Poss 1 mecto
(U3HUKYN ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUpa

92

O6o06maromuii ypox. Poib
¢uznueckoit Teopuu B
(bopMHPOBaHHH TIPEICTABICHUH O
(br3UYeCcKoi KapTUHE MUpa

93

O6o06matromuii ypok. Mecto
(bM3UYeCKO KapTUHBI MUPA B 00IIEM
psiIy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEACTABICHHUIA O IPUPOIC

94,95

PesepBHbIil ypok. MarHuTHOE 10JI€.
DNeKTpOMarHUTHAs UHIYKINS

96,97

PesepBHbIil ypok. MexaHnueckue u
AIIEKTPOMArHUTHBIE KOJIeOaHUs U
BOJIHBI.

98,99

Pesephblil ypok. Ontuka. OCHOBBI
CHelMaJIbHON TEOpUHU
OTHOCHUTEIbHOCTH

100

Pezepublit ypok. KBanTOBas pusmka.

bubaunoreka




DneMeHTbl aCTPOHOMUHU U

[IOK

acTpoPpU3UKU https://m.edsoo
.ru/ff0d1784
101 Hrorosas koHTpoJbHAs paboTa. 1
102 AHanu3 UTOroBoil KOHTPOJIHOM 1
paboTHI.
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784










