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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOrO YpOBHS Ha YPOBHE CpEIHEro OOIIEro
o0Opa3oBaHus pa3paboTaHa Ha OCHOBE TMOJIOKEHWH M TpeOOBaHUI K pe3yibTaTam
OCBOEHHSI OCHOBHOH 00pa3oBaTeNbHOW Mporpammel, npeactaBieHHbx B OI'OC
COQO, a Taxke c¢ yuérom deaepanbHOll padodeil MporpaMMbl BOCTIIHTAHHS |
KOHIIETIIIUUA TIpernojiaBanusi ydeObHoro mnpeamera «DPusnka» B 00pa3zoBaTEIbHBIX
OpraHu3auaX Poccutickon denepanuu, pean3yommx OCHOBHBIE
o0Opa3oBaTeIbHbIE POTPAMMBI.

ConmepxaHue mporpaMmbl IO (U3MKE HANpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYUYHOW KapTUHBI MHpa obyuatrommxcs 10-11 kmaccoB mpu
oOy4eHHH UX (Pu3MKe Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AESITEIIbHOCTHOTO
noaxona. Ilporpamma mno ¢usuke coorBerctByer TpeboBanusm PI'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJibTaTaM
o0yueHus, a TaKK€ YUYHUTHIBAET HEOOXOIMMOCTb pEaJH3alUU MEXIPEIMETHBIX
CBs3€il (PM3MKM C €CTEeCTBEHHO-HAyYHBIMU Y4YE€OHBIMH TmpeameTramu. B Hel
OTIPEJIENISIIOTCS OCHOBHBIE LIETU M3Yy4YeHHsS] (PU3MKKM HAa YPOBHE CPEIHEro OOIIero
oOpa3oBaHus, MIAHUPYEMBIE PE3YyJIbTaThl OCBOCHUS Kypca (PU3HMKHU: JIMYHOCTHBIE,
MeTalpeMeTHbIE, IpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAET:

e IUIAHUPYEMBbIE PE3yJIbTAThl OCBOCHMS Kypca (pu3uku Ha 0a30BOM YpOBHE, B

TOM YHCIIE TPEIMETHBIE PE3YJIBTATHI IO F0JIaM 00yUYEHUS;

e cojepkaHue yueOHOro npeamera « Pu3nkay» 1no rogaM o0ydeHusl.

dusznka kak Hayka O HambOojee OOIIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KauecTBe y4eOHOro MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHui 00 okpysxaroriem mupe. [IIkoapHBIN Kypc GUBHKH — cHCTEMOOOpa3yoni
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JexXaT B OCHOBE IIPOIIECCOB U SBJICHUM, H3y4YaeMbIX XUMHUEH, OHOJIOTHEH,
dbu3mdyeckorr reorpadueld W acTpoHomHed. Mcmonap3oBaHME HW aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpeNeNsieT XapakTep ¢ pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe HHEpreTUKH, TPaHCIOpPTa, OCBOCHUS
KOCMOCa, IMOJIy4YEeHUs] HOBBIX MAaTEpHaJIOB C 3a/laHHBIMU CBOMCTBAMHU U JIPYTHX.
W3yuyenue QU3MKM BHOCHT OCHOBHOW BKJIaJ B (POPMUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydJarommxcs, B (HOPMHUPOBAHHE yMEHUN TPHUMEHSTh
HAYYHBIN METO]I TO3HAHUSI IPY BHITIOJIHEHUH UMH YYEOHBIX HCCIICIOBAaHUH.

B ocHOBy Kkypca ¢u3MKu AJi1 ypOBHS CpeAHero oOuiero oOpa3oBaHUs
MOJIOKEH pAI UACH, KOTOpble MOXXHO paccMaTpuBaThb Kak MPUHLUIIBI €ro
OCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTUYECKU
3aBEpIIEHHBIM, OH COAEPKUT MaTepuai U3 BCEX pa3lesoB (U3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUUECKOM, TaK U COBPEMEHHOMN (PU3UKH.

Hoes cenepanusayuu. B cOOTBETCTBUM € HeW Mmarepuan Kypca (U3UKU
oObeAMHEH BOKpYr (Qu3nyeckux Teopud. Begymum B Kypce sBIsAeTcs
(bopMHpoOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIIECTBE U
noJIe.

Hoes cymanumapusayuu. EE peanuzanus mOpeanojaraeT HCHOIb30BaHUE
IYMaHUTAPHOTO TOTEHIMaNa (PU3UUECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3nkM Cc pa3BuUTHEM OOIIECTBA, a TakKXke C MHUPOBO33PEHUYECKUMHU,
HPAaBCTBEHHBIMH U SKOJIOTHUYECKUMHU MTPOOIEMaMHU.

Hoess  npuxnaowoit  nanpasnennocmu. Kypce ¢$usukum  mpegmoliaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHMYECKMX M TE€XHOJOTMYECKHUX INPUIOKECHUN
V3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peanusyeTcss MNOCPEACTBOM BBEJACHUS JJIEMEHTOB
COJEpKaHUS, TMOCBSIIEHHBIX SKOJOTMYECKUM IMpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTMH, a Takke 0OCYyXKIeHUs
po0JIeM pallMOHATBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€30MacHOCTH.

Crep>XKHEBBIMH 3JIEMEHTaMH Kypca (U3MKH HAa YPOBHE CpPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (pU3HMUECKue TeopHH ((POpMHUpPOBAHUE IMPEACTABICHUN O
CTPYKTYpE MOCTPOEHUSI (PU3NUECKON TEOpUH, PO (PyHIaMEHTAIbHBIX 3aKOHOB U
IPUHIMIOB B  COBPEMEHHBIX IPEACTaBICHUAX O IPUPOAE, TI'PaHHULAX
OPUMEHUMOCTH TEOpUHM, MJig OINUCAHUA €CTECTBEHHO-HAy4YHBIX SIBIICHUH U
MPOLIECCOB).

CucTeMHO-AesTeTbHOCTHBIN MOAX0A B Kypce (PU3MKU peamu3yeTcs Mpexie
BCEro 3a CUET OpPraHU3alUU 3KCHEPUMEHTAIBHON JESITEIBHOCTH O00YYaroIUXCSl.
Jnst  Ga3oBoro ypoBHS Kypca (U3MKA — OTO HCIOJIB30BAHUE CHCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB M JIaDOpaTOpHBIX pPadoT,
KOTOpbIE B mporpamme no (¢usuke oObEeIUHEHBI B OOUIUNA CIHCOK YUYEHHYECKUX
IpaKTHYECKUX paboT. BriaeneHue B yka3aHHOM MepevyHe JabopaTOpHBIX padorT,
IPOBOJUMBIX JJII KOHTPOJS M  OLICHKH, OCYIIECTBISIETCS  Y4YaCTHHKaMU
00pa30BaTeIbHOrO TpOIEcca HUCXOJs U3 OCOOCHHOCTEH IUJIaHUPOBAHMS H
ocHailleHus kabunera ¢usuku. Ilpu »>TOM oOecreunBaercs OBJaJCHHE
OOy4YaroMMMHUCS YMEHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHUs, HUCCIEIO0BaHUS
3aBUCUMOCTEH (PHU3NYECKHMX BEIUYMH U IOCTAHOBKY OIBITOB IO MPOBEPKE
IIPEIIOKEHHBIX TUITOTES.

bonbiioe BHMMaHWE YHENSETCSs PEHICHUI0 PacdyE€THBIX M KauyeCTBEHHBIX
3anay. [Ipu 3TOM Ay pacu€THBIX 3a/ay NPUOPUTETOM SIBIISIOTCS 33Ja4d C SIBHO
3aJjaHHON (PU3MYECKON MOJIETBIO, TO3BOJIAIOIINE TPUMEHSTh H3yUYEeHHBIEC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 pas3fesia Kypca, TaK U MHTErpUpys 3HAHHS W3
pa3HbIX pa3nenoB. sl KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCA 3aJaHUs Ha
OOBsICHEHHE TPOTEKaHUs (PU3MYECKUX SIBICHUHW M MPOIECCOB B OKpYKArOIICH
KU3HU, Tpelyromue BbIOOpa (Pu3Mueckodl Mojenu sl CUTYallud MPaKTUKO-
OpPUEHTUPOBAHHOT'O XapakTepa.

B coorBerctBum ¢ TpeboBanuamu PI'OC COO k wmarepuanbHO-
TEXHUYECKOMY oOOecledeHnio y4eOHOro mpolecca 0a30BbIi ypOBEHb Kypca
(bU3HKK HA YPOBHE CPEHETO 00111ero 00pa3oBaHusl JOJKEH U3Y4YaThCsl B YCIOBUSIX
IpeIMETHOr0 KaOuWHeTa (PU3HKM WM B YCJIOBHUSIX HHTETPUPOBAHHOIO KaOWHETa
MpEeAMETOB €CTECTBEHHO-HAYYHOIo IMKia. B kaOuHere (U3MKU JOKHO OBITh
HEeoOXoaMMoe J1abopaTopHOE OOOpYJAOBAHHME /I BBIMOJHEHUS YKa3aHHBIX B
mporpaMme 1o (PU3UKE YUCHUYECKHX MPAKTUYECKUX PaboT U JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHcTpaliuoHHOE 00Opy/0BaHHe (HOPMUPYETCS B COOTBETCTBUU C
OPUHIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IIOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3NKE KIIOYEBBIX JIEMOHCTpAIui s
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHMW M  MPOILECCOB, AOMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHEHUH.

JlaGopatopHoe 00OpyI0OBaHHE [JIi YUYCHHUYECKHUX MPAKTUUYECKUX paboT
(dopmupyeTcs B BUAE TEMAaTHYECKUX KOMIUIEKTOB M O0OECIIEUMBAETCS B pacyere
OJIHOTO KOMIUJIEKTa Ha JABYyX oOydaromuxcs. TeMaTnueckue KOMIUIEKTHI
7a00paTOPHOTO OOOPYAOBAHMS JOJKHBI OBITH TOCTPOCHBI HA KOMILIEKCHOM
WCIIOJIb30BaHUN AHAJIOTOBBIX M HHU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIE HU(POBBIX JabOpaTOpuil.

OCHOBHBIMHU TIENISIMH H3y4eHUS PUUKHU B 00IIEM 00pa30BaHUU SIBJISTFOTCS:

e (opMHUpOBaHUE HUHTEpECa U CTPEMJICHUS OOYYalOUIUXCA K HAYYHOMY
W3YYCHUIO TMPUPOJNBI, PA3BUTHE HX HMHTEIUVICKTyaJIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METO/I€ NMO3HAaHUA U (OPMUPOBAHUE
HCCIIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opmMupoBaHME HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa HU3YYCHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPHU3UKH;

e (¢opMupoBaHHUE YMEHUU OOBSICHATH SIBJICHUS C HCIOJb30BAaHUEM
($bU3MYECKUX 3HAHUM U HAYYHBIX JI0Ka3aTeNIbCTB,;

e (opmupoBaHue mpeacTaBICHUNA O PO (PU3MKHU I PA3BUTHS IPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JocTixkeHue 3TuX 1elield obecreunBaeTcsl peleHueM CIeAyIOIMUX 3a1ad B

npoiiecce u3yueHus Kypca GU3UKH Ha YPOBHE CpeTHEro O0IIero oopa3oBaHus:



e mnpuoOpeTeHue CUCTEMBl  3HAHUU 00 o01ux buznyeckux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJTFOYAS MEXaHHKY,
MOJIEKYJIIPHYIO  (PU3UKY, DJJIEKTPOJMHAMUKY, KBAHTOBYIO (U3UKY H
AIIEMEHTBI aCTPO(PU3UKH;

e (opmupoBaHue yMEHUH NTPUMEHATH TEOPETUUYECKUE 3HAHUS IS
OOBbsSICHEHU (PUBNUECKUX SBJICHUH B TMPUPOAEC U JJisd TNPUHSITHUS
MMPAKTUYECKUX PEIICHUM B IOBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB pEIIEHUs pa3IUYHBIX 3a7a4 C SBHO 3aJlaHHOMN
bu3nueckol MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSATEIbHOE
co3faHue (PU3NYECKO MOJEIN, aICKBATHON yCIIOBUAM 331a4H;

e TMOHWMaHHE (U3UYECKUX OCHOB M TPHUHITUIOB JIEUCTBHUSI TEXHUYECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLIECCOB, UX BIUSHUSA HA OKPYKAIOLLYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIBHOIO IUIAHWPOBAHUS M TMPOBEIACHUS
(U3MYECKUX SKCIEPUMEHTOB, aHAlIM3a M HHTEpIpeTauuu HUHGOpMAaLHH,
OIPEJENICHHS TOCTOBEPHOCTH MTOJIyYEHHOTO PE3yJIbTaTa;

e CO3JIaHHE YCJIOBHMM HJIsi pa3BUTHS YMEHHM MPOEKTHO-UCCIEI0BATENbCKOM,
TBOPUYECKOU JIESITEIBHOCTH.

Ha wu3ydenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIEro
oOpazoBanus otBoauTcst 136 yacoB: B 10 knacce — 68 yacoB (2 4aca B HEJENIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipennaraempiii B mporpamMmme 1o (QU3MKE TMepeyeHb JabopaTOpHBIX U
NPAKTUYECKUX pabOT ABISETCS PEKOMEHJOBAaHHBIM, YYHTENb JENaeT BbIOOP
IPOBENCHUS J1A0OPATOPHBIX PabOT M OMBITOB C YYETOM MHIMBHUAYaJIbHBIX
0COOEHHOCTEN 00yJarOUXCH.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®usuka v MeTOIbI HAYYHOT'0 MIO3HAHUS

®dusuka — Hayka o npupozae. Haydnbie MeTOIbl ITO3HAHUS OKPYKAIOLIETO
Mupa. Ponb DJKCrepuMEeHTa M TEOPUM B NPOLECCE TMO3HAHUS TPUPOIBL.
OKCHEepUMEHT B (PU3HKE.

MonenupoBanue (HU3NYECKUX SBICHUNA W TpolieccoB. HaydHbie THUIOTE3HI.
duznyeckue 3aKOHbI U TeOpUH. ['paHUIIBI TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponb 1 mMecTto Qu3nku B GOPMUPOBAHUU COBPEMEHHOW HAYYHON KapTUHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanoroBble W UUQPPOBBIE H3MEPUTENIbHBIE MPUOOPHI, KOMIIBIOTEPHbIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexaandeckoe aBmxkeHHe. OTHOCHUTEILHOCTh MEXAaHHYECKOI'O JIBIIKCHUS.
Cucrema orcuéra. Tpaekropus.

Ilepemernienne, CKOpOCTh (CpeOHsE CKOPOCTh, MTHOBEHHAs CKOpPOCTb) H
YCKOPEHUE MaTepHajlbHONW TOYKH, MX MPOCKIIMU HA OCHU CHUCTEMbl KOOpJUHAT.
CnoxeHue nepeMeeHU U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSIMOJIUHENHHOE JBrkKeHue. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U TMepeMelIcHUs
MaTepuaIbHONW TOYKH OT BPEMEHHU.

CBoOoaHOe majzieHre. Y CKOpeHre CBOOOTHOTO MaICHHUS.

KpuBonuneitHoe  nBwxkeHue. J[BuKeHHEe  MaTepuUalbHOW  TOYKH  TIO
OKPY>KHOCTH C TIOCTOSTHHOM 10 MOJTYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHEHHAS
ckopocTs. [lepuoa u yactora obpaienus. L{eHTpocTpeMuTEIbHOE YCKOPEHUE.

TexHUuecKkre YCTPOWCTBA W TMPAKTUUECKOE MPUMEHEHHE: CIIHUJIOMETD,
JIBUKEHUE CHAPSJIOB, IIEMTHbIC U PEMEHHBIC MIEPEIayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBaHue IBMKEHUM C UCIIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOnronenne ABWKEHHST Tea, OPOIIEHHOTO TOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepenne yckopeHus CBOOOAHOTO M CHHUS.

Hanpasnenue ckopocTy Ipu ABUKEHUH O OKPY>KHOCTH.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydyeHrne HEpaBHOMEPHOTO JBHMXKEHHUS C LICJIbIO ONPENEIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOUIEHHS MEXAY NyTAMH, MPONUJICHHBIMU TEIOM 34
MIOCJICIOBATENbHBIE PABHBIE MPOMEXKYTKM BPEMEHUM NIPU PABHOYCKOPEHHOM
JBH)KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHune NBMKEHUS IIAPUKA B BA3KOU KUJIKOCTH.

N3yuyeHue ABMKEHUS Tena, OpOIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammies.  IlepBeld  3akoH  HproToHa.
HNHepunaibHbIE CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepno3unuu cui. Bropoit 3akoH HeroToHa
JUI. MaTepUanbHON TOUkU. Tpetuit 3akoH HproTOHA 1711 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro TsaroreHus. Cuia Tsbkectu. llepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, CKoabxeHus1, kauenust). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpEeHUsI CKOIbKEHUS U cuiia TpeHus nokos. Koaduuuent tpenus.
Cuiia cOnpOTUBIIEHUS MPU JIBUXKEHUU TEJIa B dKUJKOCTH WIIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JBUKEHHUE a0COIIOTHO TBEPAOTO TENa.

MOMEHT cuibl OTHOCUTENBHO OCH BpameHus. llnedo cunel. YcnoBus
paBHOBECH: TBEPAOIO Tea.

TexHnueckne yCTpOMCTBA M MNPAKTHYECKOE MMPUMEHECHHUE: MOIIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrieHUE UHEPIUN.

CpaBHEHME MACC B3aUMOJICMCTBYIOLINX TEJL.

Bropoii 3akon HerotoHa.

N3mepenue cui.

Clio)xeHue Cuil.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT AehOpMaIliu.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U MAICHUN.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBust paBHOBeCHUs TBEPAOTO Teia. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuyenue aBuxeHUs: OpycKa 1o HaKJIOHHOW MJIOCKOCTH.



HccnenoBanre 3aBUCMMOCTU CHJI YIIPYTOCTH, BO3HHKAIONIUX B MPYXKUHE U
pe3MHOBOM 00pasiie, OT uX AehOpMaIIHH.

HccnenoBanre yCIOBHMI paBHOBECHS TBEPAOTO Tela, HMEIOLIETO OCh
BpalleHUS.

Tema 3. 3axonvl cOXpaneHusn 6 MexaHuKe

NmMnynbc MaTepuanbHOW TOUYKM (Teja), CUCTEMbl MaTE€pUaNbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HMITyJibCa Tejla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE IBUXEHUE.

Pabota cuibl. MOIIHOCTH CHUJIBI.

Kunernueckass sHeprusi MaTepualibHOW TOUkM. Teopema 00 HW3MEHEHHH
KUHETUYECKOU YHEPTUH.

[ToTeHunanbHas SHEPrusl. [ToTeHuuanbHas SHEPTUs yIpyro
nedopmupoBaHHOM — mpykuHbl.  [loTeHuumanbHas  SHepruss Teida  BOIM3U
MTOBEPXHOCTH 3E€MIIH.

[loTeHunanbHple W HENOTEHIUaNbHble  Cuibl.  CBsi3b  pabOTHI
HEMOTEHIMAIBHBIX CUJ C M3MEHEHUEM MEXaHMYECKON JHEPruM CHCTEMBI Tell.
3aKOH COXpAaHEHUSI MEXAaHUYECKON SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4yeckre yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHHUE: BOJOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon MOTEHIMATBHON YHEPTUHU B KHHETHYECKYIO U OOpPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3yueHre abCOMIOTHO HEYNPYroro yjaapa € MOMOUIBIO JBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsi3M pabOThl CHUJIBI ¢ UBMEHEHUEM MEXaHHMYECKOW IHEPTUH
TeJla Ha IPUMEPE PACTSHKEHUS PE3UHOBOTO KTy Ta.

Paznen 3. Moseky/sipuast Gu3nka 1 TEePMOJAMHAMUKA

Tema 1. Ocrosbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUHM U MX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. [uddysusa. Xapaktep ABUKEHUS W
B3aUMOJICMCTBUSI YaCTHUI[ BellecTBa. MOJEIN CTPOCHUSI Ta30B, >XUIKOCTEU U
TBEPJIBIX TEJT U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojieneil. Macca u
pasmepsl Mosekyll. KonnuectBo BemectBa. [Tocrosinaas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u e€ usmepenue. lllkana temmnepatyp
Lenbcus.



Mopens  wnpeanmpHOro raza. OCHOBHOE  ypaBHEHHE  MOJEKYJISPHO-
KMHETUYECKOW TEOPHH HACATbHOTO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpPEIHEN KWHETUYECKON SHEpPruy TEIUIOBOrO JBMXKEHUs dacTtul rasza. Illkana
temneparyp KensBuna. I'azoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Kianeipona.
3akoH [lanproHa. M30mpoueccsl B UACATLHOM ra3e C MOCTOSIHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mnpencTaBieHUE H30MPOLECCOB: H30TEPMA, H30X0pa,
n3o0bapa.

TexHu4yeckre yCTpOCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapoMmerp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIONINE JTUCKPETHOE CTPOEHHE BemecTBa, (ororpadun
MOJIEKYJ OPraHUYECKUX COCIMHEHUM.

OnpiThl 10 TUDPY3UU )KUIKOCTEH U Tra30B.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogens onbita lTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYyIIIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMOJCHCTBHUS.

Moenb, WITIOCTpUpYIOLIas MPUPOAY AABICHHS ra3a HA CTEHKH COCY/IA.

OnbITE, WUIIOCTPUPYIOIIME YpPaBHEHHWE COCTOSHUSI HJACAIBHOTO Tasa,
M30IIPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomol

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHAaT€ HAa OCHOBE M3MEPEHUU
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEpaTyphl BO31yXa B HEMH.

HccnenoBanne 3aBUCUMOCTH MEXKy apaMETPAMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnogvt mepmoOuHaAMUKU

TepMmoannamuueckass cucrema. BHYTpeHHsSI 3HEprus TEPMOJAMHAMHYECKOU
CUCTEMBI U c1oco0bl €€ n3meHenus. KonmmuecTBo TerioTel U pabora. BHyTpeHHsIs
SHEpPrus  OAHOATOMHOTO  HJACAJIbHOrO  rasa. Buael  Temonepenayu:
TEIJIONPOBOJHOCTh, KOHBEKIIUS, U3TyYeHUE. Y IeJIbHAsl TEIUIOEMKOCTh BEIECTBA.
KonuuecTBo TEIIOTH NpH TEMIIONEpeaye.

[lonatue 006 amgmabaTHOM Tmporiecce. llepBbIii 3aKOH TEPMOJMHAMUKH.
[IpuMeHeHue TepBOro 3akOHAa TEPMOJMHAMHUKHM K u3ompoleccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Brtopoii 3akoH TepmoanHamMuku. HeoOpaTtumMocTh POLIECCOB B IPUPOJIE.

TernoBble  mMamwuHbl.  [IpuHOUIBI ~ AEUCTBHUS ~ TEIUIOBBIX  MAallWH.
[IpeobpazoBanusi 3HEPrUM B TEIUIOBBIX MamuHax. KoadduiueHt mnoe3Horo
nevictBust TerioBod MamuHbl. [lukn KapHo u ero kosdduuueHT mosie3HOro
JENUCTBUSA. DKOJIOTHYECKHUE MPOOIEMBI TETUIOPHEPTETHUKH.



TexHuyeckre YCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEllb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJIOAMIBHUK, KOHAUIIMOHED.

Llemoncmpayuu

M3meHeHre BHYTpPEHHEW JHEpPruM Teja IMPU COBEPIICHUH PaOOTHI: BBUIET
npoOku U3 OyTBUIKM MOJ JACHUCTBUEM CXATOro BO3/yXa, HarpeBaHue s¢pupa B
JaTYHHOU TpyOKe MyTEM TpeHHUs (BUI€OAEMOHCTpAL).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIlepaTyphbl) Teaa IpH TeIulonepeaaye.

OnpIT 10 ananabaTHOMY pACIHIMPEHHIO BO3ayXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENS BHYTPEHHETO CTOPAHUsl, PEAKTUBHOIO
JIBUTATEJIA.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3MepeHue yaeapHOU TEMI0EMKOCTH.

Tema 3. Aepecammnsvie cocmoanusn eeuwyecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHneHcarus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEIbHAA BJIAXHOCTh BO3ayxa. HacelmeHHbI nmap. YaenapHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHHUS OT JIaBJICHUS.

TBépnoe Teno. Kpucrannuyeckue u amopdubie Tesna. AHU30TPONHUS CBOWMCTB
kpuctaiioB. Kuakue kpuctaibl. CoBpemeHHble Marepuanbl. [lnaBienue u
KpUCTaJlIu3anus. Y aeiabHas TemioTa miasienus. Cyonumanus.

YpaBHEHME TEIJIOBOTO OajaHca.

TexHuueckre YCTpPOMCTBA M TMPAKTUUECKOE MPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHUHU MOJYyUYCHHUS] COBPEMEHHBIX MaTEpHasioB, B
TOM YHUCJIE HAHOMATEPHUaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HAaCHIIIEHHBIX MapOB.

Kunenue npy NoHM>XKEHHOM J1aBJICHUM.

Croco0Obl U3MEpPEHUS BIAKHOCTH.

HaOmnroienrie HarpeBaHus U IUIaBJICHUS! KPUCTALNTMYECKOTO BEIlleCTBRA.

JleMOHCTpanust KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3mepenre 0THOCUTETLHON BIIAXKHOCTH BO3AyXa.

Paznen 4. JiaekTpoauHaAMHUKA
Tema 1. Inekmpocmamuxa
DJIeKTpU3almsl Tei. ODJEKTpUUEeCKuil 3apsia. JlBa BUIAa JJIEKTPUUYECKHUX
3apsiaoB. [IpOBOMHUKM, AUAIEKTPUKU U TOJYHNPOBOJHUKH. 3aKOH COXPaHEHUSA
AIEKTPUYECKOTO 3apsa.
B3aunmoneiictBue 3apsaaoB. 3akoH KynoHa. TodeuHbli 3IeKTpUYECKUil 3apsia.
Onektpuueckoe mone. Hanpssk€HHOCTh 3nekTpuyeckoro mnojis. [IpuHoun



CYyNEPIIO3ULANA BJICKTPUUYECKUX MOJIEH. JIMHMM Hanps>KEHHOCTH AJIEKTPUUYECKOTO
TOJIA.

PaGora cun  anekrpocraruueckoro  mois.  Ilorenmman.  Pasnocthb
NOTEHUHUAIOB. [IpOBOOHMKM M AMDJIEKTPUKU B DJIEKTPOCTATUYECKOM MOJIE.
JudnexTpuyeckas NpOHULAEMOCTb.

DnekTpoEMKOCTh. KoHeHcaTop. DIEeKTPOEMKOCTh MIOCKOTO0 KOHAEHCATOPA.
DHeprus 3apsiKEHHOT0 KOHIEHCATOopA.

TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DBJEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOpP, KONMMPOBAJIBHBIN alnapar, CTPyHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO 1 MPUHIKUII IEUCTBUS 3JIEKTPOMETPA.

B3anmojelicTBue Ha’IEKTPU30BAHHBIX TEN.

DIJIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEl.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaThyecKas 3anuTa.

JIMBAEKTPUKH B 3EKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOrO KOHAEHCAaTopa OT IUIOIIAAH
IJIACTHH, PACCTOSHUS MEXAY HUMH U AUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomol

N3mepenue 31eKTpOEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DJIEKTPUYECKU TOK. YCIIOBUSL CYIIECTBOBAHUS DSJIEKTPUUYECKOIO TOKA.
Nctounuku Toka. Cuia toka. [locTosIHHBIN TOK.

Hanpsbxenue. 3akon OMa 1151 ydacTKa LETH.

DNEeKTPUUECKOE COIMPOTUBJIEHUE. YIEIIBHOE COMNPOTHUBIICHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEILIAHHOE COEIMHEHUE TTPOBOIHUKOB.

PaGora onekrpudeckoro Toka. 3akoH Jhxoyns—Jlenna. MomHOCTD
AIEKTPUYECKOTO TOKA.

DONEeKTpOJABWKYIIAsA CHJIAa U BHYTPEHHEE CONMPOTHBJIECHUE HCTOYHHKA TOKA.
3axon Oma 151 OJIHOM (3aMKHYTOM) 3JieKTpuyeckoi nenu. KopoTtkoe 3aMmbikaHue.

OJIEKTpOHHAasi  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJJIOB OT TemIepaTypsl. CBEpXIPOBOIUMOCTb.

DneKTpuuecKuid TOK B Bakyyme. CBOMCTBA JIEKTPOHHBIX IMYYKOB.

[TonynpoBOIHUKHU. CobcTBeHHas U puMecHast MIPOBOJANUMOCTh
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [1onynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKHA TOK B pacTBOpax M  pACIUIaBax  JJIEKTPOJIUTOB.
DNeKTpoauTHYECKas: AUCCOIUALUS. DIEKTPOJIH3.



DJlekTpuUuecknii TOK B Ta3zaxXx. (CamMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
pa3psan. Monuus. [Liazma.

TexHuyeckrue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIEpMETP,
BOJBTMETP, PEOCTAT, HCTOYHUKH TOKA, OJIEKTPOHArpeBaTElIbHbIC MPUOOPHI,
AJIEKTPOOCBETUTENbHBIC TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBINA JAUO/I,
TEPMUCTOPHI U (OTOPE3UCTOPHI, MOTYTIPOBOHUKOBBIN ANO/I, TaIbBAHUKA.

Jlemoncmpayuu

W3mepeHune CUiTbl TOKA Y HaIPSKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS HWIMHAPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IIJIOIIA/IH TTOTIEPEYHOTO CEUYEHHS M MaTepHraa.

CMeniaHHoe COeIMHEHUE TPOBOHUKOB.

[Ipsamoe wW3MepeHue >IEeKTPOABWKYIIEH cuibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCUMOCTb CONTPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IIEKTPOIUTOB.

HckpoBou pa3psia ¥ MPOBOJAUMOCTD BO3yXa.

OHOCTOPOHHSSI TPOBOIUMOCTD IHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHne cMENIaHHOTO COEIMHEHHS PE3UCTOPOB.

N3Mepenune 3JIeKTpOABMKYIIEH CUIbI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
COIIPOTHUBIICHMUSL.

HabGmronenue snekrposnusa.

MesxknpeaMeTHblie CBSI3H

N3yuyenue kypca ¢usnku 0a3oBoro ypoBHsd B 10 kiacce OCyLIECTBISETCS C
Y4ETOM COAEPIKATEIbHBIX MEXIPEAMETHBIX CBA3€H C KypcaMH MaTE€MAaTHKH,
Ounonoruu, XuMuM, reorpaduu U TEXHOJIOTHH.

Meocnpeomemuvle nowsimusi, CBSI3aHHBIE C W3YYEHHWEM METOJIOB HAYyYHOTO
MO3HAHUS: SIBJICHUE, HAy4HbIM (HaKT, rurnores3a, (unyeckas BEIUYMHA, 3aKOH,
TeopHsl, HaOIIOJEHUE, SKCIEPUMEHT, MOJEIMUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JHUHEWHass QyHKIuS,
napabosna, runepbosia, ux rpa@uKd U CBONCTBA, TPUTOHOMETPHUUECKUE (DYHKITUH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO,
BEKTOPHI U UX MPOEKIIMUA HA OCU KOOPJMHAT, CJIO)KEHUE BEKTOPOB.

buonocusa: mexannueckoe IBM)KEHHE B KMBOM mpupojae, auddysus, ocmoc,
TEII000MEH KUBBIX OPraHM3MOB (BUBI TEIUIONEpEIaur, TEIIOBOE PABHOBECHE),
ANEKTPUYECKUE SIBJICHUS B KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHHUE ATOMOB M MOJIEKYJ, MOJIb
BEIIIECTBA, MOJIApHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPHABIX TEN, KUAKOCTEU H



ra3oB, JJIEKTPHUYECKHE CBOWCTBA METAJLIOB, AJIEKTPOJMTHYECKAs IMCCOLMALNSA,
raJibBaHHKa.

l'eocpaghus: B1aXXHOCTb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOJNb30BAHUEM MEXaHU3MOB,
Y4ET TpPEHHS B TEXHUKE, MOJAIIWIHUKH, HWCIIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JpPYyTHE), JBUraTelb BHYTPEHHETO
CropaHusi, mapoBasi TypOHHa, OBITOBON XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJIyYEHHUS] COBPEMEHHBIX MATEpUAJIOB, B TOM UHCIIE HAHOMATEPHAIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHUE 3JIEKTPONpUOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIbHBIE npuoOopkL,
3JIEKTPOOCBETUTEINIbHBIE TPUOOPHI, TaIbBaHUKA.

11 KVIACC

Pa3znen 4. DiaekTpoauHaMHUKA

Tema 3. Macnummnoe none. InNeKmpoMazHUMHAA UHOYKUUA

[ToctossHHBIE =~ MarHUTHl.  B3aumMOnEeNCTBUE  TMOCTOSAHHBIX  MAarHWTOB.
MaruutHoe mone. Bekrop MarHuTHOM uWHaykuuu. I[IpuHomn cynepno3uuuu
MAarHUTHBIX noJsied. JIMHMKM MarHuTHOM WMHAYKIWU. KapThHa JTWHUNA MarHUTHOMN
WHIYKIWH TOJIS TOCTOSHHBIX MarHUTOB.

MarauTHoe TIOJ€ TPOBOJHHMKA C TOKOM. KapTuHa JIUMHUN HWHIYKUUAH
MAarHUTHOTO TOJS JJIMHHOTO MPSIMOrO0 MPOBOJHHUKA M 3aMKHYTOTO KOJBILIEBOTO
MPOBOJHUKA, KaTyIIKU ¢ TOkOM. OnbIT DpcTena. BzanmoieiicTBue mpoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOIyJIb U HallpaBJICHHUE.

Cuna Jlopenua, e€ MOoyJib U HanpaBlieHUE. [[BUKEHHE 3apsiKEHHOW YacTHUIIbI
B OJIHOPOJIHOM MarHuTHOM nosie. Pabota cuiibl Jlopenua.

SIBiieHME 3NEKTPOMArHUTHOW MHAYKIMU. [IOTOK BEKTOpa MarHUTHON
WHIYKIUU. OJIEKTPOJABIXKYILAs CWiIa HWHAYKIHH. 3aKOH 3JIEKTPOMAarHUTHOMW
nHaykuuu dapanes.

BuxpeBoe anexktpuueckoe TMoje. DIEKTPOABMXKYINAS CHJIA WHAYKUAH B
MIPOBOJIHHUKE, IBUKYIIEMCS TOCTYIATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHHE CaMOMHAYKLUHMH. OJEKTPOABIKYLIAs CHIIA
CaMOUHAYKIIHH.

DHEeprusi MAarHUTHOTO TMOJISI KATYIIKHA C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHuuecknue yCTPOMCTBA M MPAKTUYECKOE IPUMEHEHUE: IOCTOSHHbBIC
MAarHuThbl, JJIEKTPOMArHUTHI, DSJIEKTPOJABUIATENb, YCKOPUTEIU DJIEMEHTAPHBIX
YacCTUll, UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MTyYKa MAarHUTHBIM IOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TOJIS.

B3aumopenicTere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIOpeHIIa Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHUE AIEKTPOMArHUTHON UHIYKIUU.

IIpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJBUKYIIEH CHJIBI MHAYKIAH OT CKOPOCTH WU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne CaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padomol

N3ydyeHrne MarHuTHOTO TOJIsl KATyIIKH C TOKOM.

HccnenoBanne NeMCTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanne sSBICHUS 3JIEKTPOMAarHUTHON MHIYKIUH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHUMHbIE KO1€OAHUA

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJeOaHUS.
["apmonuyeckue konebanus. [lepuon, vacrora, ammiutyaa u ¢asza KojeOaHUU.
[IpyXMHHBIM MasATHUK. MaremMaTH4eCKU MasATHUK. YPaBHEHHE TapMOHHUYECKHUX
koneOanuii. [IpeBpailienrie HEPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiit  koHTYp. CBOOOIHBIC JJIEKTPOMAarHUTHBIC KOJICOAHHS B
UJCATbHOM KOJEOATeIbHOM KOHTYpe. AHAJIOTHUS MEXIy MEXaHHYEeCKUMHU U
AIEKTPOMarHuTHEIMU  KonieOanusimu. ®dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPTHUH B UJEaTHLHOM KOJie0aTeIbHOM KOHTYpE.

[IpencraBnenue o 3aTyxarolmux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
kosneOanus. Pezonanc. BeiHYKIeHHBIE SJIEKTPOMArHUTHBIE KOJIeOaHMs.

[lepemennsbiii TOK. CHUHYCOMAAQIbHBIM NEPEMEHHbIH TOK. MOIIHOCTD
MEPEMEHHOr0 TOKAa. AMIUIMTYJHOE W JCHUCTBYIOIIEE 3HAUYEHUE CUJIBI TOKA H
HaIpsHKEHUS.

Tpancpopmarop. [IpousBoacTBo, mepeaadya U NOTPEOICHUE BIEKTPUUECKOM
SHEPIUHU. DKOJOTMYECKUE PUCKHU TMPHU MPOU3BOJICTBE JIIEKTpodHEepruu. KynbTypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuueckre yCTpONUCTBA M NPAKTUUYECKOE TMPUMEHEHHE: DIICKTPUUECKUN
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, JIUHUH JIEKTPOIEepe/1ay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoiaeOaTenbHON CHUCTEMBI (NMPYKUHHBIA WU
MaTeMaTUYECKUI MasTHHK).



HaOGmroienue 3aTyxaromux KojaeOaHuu.

HccnenoBanre CBOWCTB BBIHYKICHHBIX KOJICOAHUN.

HabGmronenue pe3onanca.

CB0OOIHBIE 3JIEKTPOMArHUTHbIE KOJIEOaHUS.

OcuuiorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA U HAIPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJEOaHMIA.

Pe3oHaHc mpu 1OCIENOBAaTENbHOM COECIUHEHUU PE3UCTOPA, KaTYIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Monens TUHUM 3JeKTponepeadn.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomol

HccnenoBanue 3aBUCMMOCTH MEPUOJA MaJbIX KOJI€OaHUM rpy3a Ha HUTH OT
JUTMHBI HUTU U MaccChl rpy3a.

HccnenoBaHne NEPEMEHHOIO TOKa B LEMM W3 TOCIEI0BATEIBHO
COEJIMHEHHBIX KOHJIEHCATOPAa, KATYIIKHU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbIE GOJIHbL

MexaHnuueckue BOJHBI, ycioBUsi pacupoctpanenus. llepuon. CkopocTb
pacmpocTpaHeHuss W JJuHa BOJIHBL. [lomepeuHble W TPOJOJIBHBIE BOJIHBI.
HUuTtepdpepeHius u nuppakiuus MeXaHU4eCKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHHIE BOJHBL. Y CIIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenTanusa BektopoB E, B, V B anekTpomarautHoil BoiHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPa)XXEHUE, MPEJIOMIICHUE, MOspu3anus, audpakius,
uHTepdepenus. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 371€eKTPOMarHUTHBIX BOJH. [IpuMeHeHHEe 37IeKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpyuHIMIIBI pagUOCBS3H U TeAeBUAEHUS. Pagnomokanms.

DNEKTPOMArHUTHOE 3arpsiI3HEHNE OKPYIKAIOIIEH Cpebl.

TexHuueckue yCTpONCTBA M MPAKTHUECKOE NPUMEHEHHE: MY3bIKaJbHbIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBas IMAarHOCTHKAa B TEXHUKE M MEJIULIMHE, panaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TenaedoH, CBU-nieun.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoCTPaHEHUE MONEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Koneobmromieecs Teno Kak MCTOYHUK 3BYKa.

HabGnronenune orpaxeHus: U NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmonenue narepdepeHny u 1uppakiiny MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabGnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYIOW U
4acTOTOM KOJeOaHUI.



HccnenoBanre  CBOWCTB  3JEKTPOMArHUTHBIX  BOJIH: OTpa)KEHHUE,
pesioMIICHUE, OIS pu3anus, Audpakuus, nHTephepeHITHs.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. IIpsMOIMHEWHOE pacIpOCTpaHEHUE CBETA B
oaHopoaHou cpexe. Jlyu cBera. ToueyHbIli ICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI oTpaxkeHusi cBeTa. IlocTpoeHue n3oOpaxeHuil B
IJIOCKOM 3€pKajie.

[Ipenomienue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOJIIOTHBIN MOKA3aTENb
npenomieHus. IlonHoe BHyTpeHHee oTpakeHue. IIpenenbHBI yroja IOJIHOTO
BHYTPEHHETO OTPAKECHHUSI.

Hucnepcus ceera. ClioxHbIN cocTaB Oenoro ceera. LIBer.

CobOuparomue W pacceuBaronide JUH3BL. ToHKas jauH3a. DOKyCcHOe
paccTosiHUE W ONTHYecKas cuiia TOHKOW nuH3bl. [locTpoenue uzoOpaxeHUil B
coOuparomux U paccenBaromux guH3ax. Gopmyna TOHKOW JAMH3BI. YBelIUYEHUE,
JABAEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. WuTtepdepenmus cBera. KorepeHTHblEe HCTOYHUKH.
VYcnoBust HaOMOACHUS MAaKCHMYMOB M MHHUMYMOB B HMHTepQEpeHIIMOHHON
KapTUHE OT JIBYX CHH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakimoHHas pemérka. YCIOBHE HaOII0ICHUS
[JIaBHBIX ~MAaKCUMyMOB TIpM  MAJE€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

ITonsgpusanus ceera.

TexHuyeckre yCTpPOMCTBA M MPAKTHUUECKOE MPUMEHEHUE: OYKH, JyIa,
doToamnmapat, TPOSKIMOHHBINA ammapaT, MHKPOCKOT, TEJIECKOI, BOJOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISPOUI.

Jlemoncmpayuu

[IpsaMoNMHEWHOE pAaCIpPOCTPAHEHUE, OTPAKEHHE M TMPEIOMIICHHUE CBETA.
OnTuueckue nprudOpBkI.

[TonHOE BHYyTpeHHEE OTpakeHre. Moienb CBETOBOAA.

HccnenoBanne CBOMCTB N300paKCHHM B JTMH3AX.

Mojenu MUKpPOCKOIIA, TEJIECKOIIA.

HaGmronenune natepdepeHiu crera.

HaOnronenue nudpakiuu cBera.

Habnronenue aucnepcuu cBeTa.

[TonyueHne cuekTpa ¢ MOMOUIBIO MPU3MBI.

[TonyueHue criekTpa ¢ MOMOIIBLI0 TUPPAKIIMOHHONU PEIIETKH.

Habmronenue noiasipu3anuu CBETa.

Yuenuueckuii sxcnepumenm, n1abopamopnvle padonvl



N3Mepenue rnokasaress NpeioMIICHUS CTEKJIA.
HccnenoBanne cBOWCTB M300pakKeHUH B JIMH3AX.
HabGmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeIUAJIBLHONH TEOPUH OTHOCUTEIbHOCTH

['panuubl  TPUMEHMMOCTHM  KJIacCMYeckon  MmexaHuku.  [loctynatsl
CHEUUATIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BaKyyMe€, IPUHLHUI OTHOCUTEIbHOCTH DUHILTEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTVHBL.

DHeprus 1 UMIYJIbC PENATUBUCTCKON YaCTUIIBI.

CBs13b Macchl C SHEPrUEN U UMITYJILCOM PEIATUBUCTCKON YaCTHULIbl. DHEPTUs
MOKOSI.

Paznen 7. KBanToBasi pusuka

Tema 1. dnemenmovt K6AHMOBOU ONMUKU

®oronsl. ®opmyna [Inanka cBsizu 3Heprun GOTOHA C €r0 YaCTOTON. DHEprus
U UMITYJIbC (POTOHA.

OTtkpritre u uccienoBanue Gororddexra. Onpitel A. I'. CroneroBa. 3aKOHBI
dotordpdexra. YpaBuenue DunimTeitHa s doTodrdpdexra. «KpacHas rpanunar
dboTorddexra.

Jasnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUYECKOE MPUMEHEHHE: (OTOIIEMEHT,
dboTomaTUMK, CoTHEYHAas 6arapes, CBETOAUO/I.

Jlemoncmpayuu

®otor(pdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

CaeToauo.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO 0 -4acTHII.
[Imanerapnas Mmogmens aroma. lloctynater bopa. M3nydyeHune w mnorionieHue
(GOTOHOB mpU Tepexojie aToMa C OJHOTO YPOBHSI SHEPrHMHM Ha Jpyroil. Bumsl
cnekTpoB. CIEKTp ypOBHEN SHEPIUU aTOMa BOAOPOJA.

BonnoBsie cBoiicTBa yactull. Bosusl ne bpoiins. KopnycKyisipHO-BOTHOBOM
JTyau3M.

CHIOHTAaHHOE U BBIHYKJICHHOE U3JTyUYCHHE.

TexHudyeckre YCTpONCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIEeKTPAIbHBIN
aHau3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM KOMITBIOTED.



Jlemoncmpayuu
Mopens onbita Pesepdopna.
Omnpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnroaenue nHeHyaThIX CIEKTPOB U3ITyUYECHHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, 1abopamopusie padbonvl
HabGmronenue nuHeyaToro CrekTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, JT0KA3bIBAIOIIUE CIOKHOCTh CTpPOeHUS sAnpa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Peszepdopma mo  ompeneneHuro  cocTaBa
paanoakTuBHOrO wu3iMyuyeHus. CpoiictBa anbga-, Oera-, ramMma-u3IydeHHs.
BiisiHue paaoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykimonnas monens siapa ['eitzenOepra—
WBanenko. 3apsan sapa. Maccosoe uncio sjapa. M30Torsl.
Anb(a-pacnaa. ODNEKTPOHHBI W MO3UTPOHHBIM Oerta-pacman. ['amma-
U3ITy4YeHHE. 3aKOH PaJIMOaKTUBHOIO pacraja.
DHeprus CBs3M HYKJIOHOB B sifpe. SAnepubie cuibl. Jledext maccer sapa.
SnepHble peakuuu. JleneHue U CUHTE3 s1ep.
Anepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnemMbl U TEPCHEKTUBHI
AJIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACIIEKTHI SIACPHON SJHEPTETUKH.
DneMeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA.
MeTto1b1 HaOJIOIEHUS U PETUCTPALIUN HIIEMEHTAPHBIX YACTHII.
®dyHIaMeHTaJdbHble B3aUMOACHCTBUA. EAMHCTBO pU3nyecKoi KapTUHBI MUpA.
TexHu4yeckue yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHHE: NTO3UMETP, KaMepa
BuiibcoHna, siiepHblid peakTop, aToMHast 0oMOa.
Jlemoncmpayuu
CuéTuMK MOHU3NPYIOLINX YaCTHULL.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul
HccnenoBanue TpeKoB YacTUIL (M0 TOTOBBIM (oTOrpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGU3MKH

Otanbl pa3BuTHs acTpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3nHoro Heba. Co3Be3nus, SpKUE 3BE3JbI, IUIAHETHI, UX BHUIWMOE
JIBIDKCHHE.

ContHeyHas cucTeMa.

Connne. ConHeunast akTuBHOCTh. Mctounuk sHeprun ConHua W 3BE3.
3BE371bI, MX OCHOBHBIE XapaKTEPUCTUKHU. JluarpaMma «CHeKTpadbHBIM Kiacc —
CBETUMOCTB». 3BE3/bI TJIABHOM ITIOCIEIOBATEILHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTB» JUIsl 3BE3]l TJIaBHOM MOCJIEAOBATEIbHOCTH. BHYTpeHHEe CTpoeHue



3BE31. COBpEMEHHBIC MPEJACTABIEHUS O MPOUCXOXKACHUH U 3Bodtonmn CoJHIa U
3BE3]1. DTaIbl )KU3HU 3BE3.

Mineunbiii I[Iyte — nama I'anaktuka. Ilonoxkenue u aBwxkeHue CosiHIA B
INanaxtuke. Tunel ranakTuk. Paguoranaktukyu u kBaszapsl. UEpHBIE ABIPHI B sAApax
rajakTHK.

Bcenennas. Paciiupenue Beenennoit. 3akon Xa606sa. Pazberanue ranakTuk.
Teopus bonpmoro B3psiBa. PeIMKTOBOE U3ITyYEHHE.

MacmrabHas crpykrypa Beenennoit. MeTtaraiakTuka.

Hepeménnpie mpobieMbl aCTPOHOMUMU.

Vuenuuecxkue nabnooenus

HabGmronenus: HeBOOPYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITHIOTEPHBIX
MPWIOKEHUHN I ONIPEIeTICHUS TTOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be31usA CEeBEpHOro NOyIIapus U IpKUE 3BE31bI.

Hab6monenus B Teneckon JlyHsl, minanet, Mueuynoro Ilyru.

O6o0maroiee NOBTOPEeHUE

Ponpr ¢u3ukm W acTpOHOMHHM B SKOHOMHYECKOM, TEXHOJOTHUYCCKOM,
COLIMAJILHOM U ATHUYECKOM cepax NesTeTbHOCTH YelIOBeKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAay4yHOH KapTHHE MHPA, pOJib GU3HUUECKOU TEOPUHU
B (OopMUpOBAaHMM TMPEACTABICHUN O (PUIMUECKON KapTUHE MHpPA, MECTO
(bu3MYECKON KapTUHBI MUpaA B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBJIICHUH O TIPUPOJIE.

MexknpeaMeTHbie CBA3U

N3yuyenue kypca ¢usuku 0a30Boro ypoBHs B 11 kiacce ocylecTBIsieTCs C
YYETOM COAEPKATEIBbHBIX MEXIPEIMETHBIX CBA3CH C KypcaMH MATEMATHUKH,
Ounonoruu, XuMuH, reorpadu U TEXHOJIOTHH.

Meorcnpeomemnvle nonsmusi, CBSI3aHHBIE C W3YYEHUEM METOJIOB HAyYHOI'O
MO3HAHUSA: SIBJICHUE, HAy4HbIA (akT, rumore3a, (GU3MYecKas BEIMYMHA, 3aKOH,
Teopusi, HAOII0IEHHUE, SKCIIEPUMEHT, MOJISTUPOBaHNE, MOJIE/Th, U3MEPECHHUE.

Mamemamuka: pelmieHHWE CHUCTEMBI YPAaBHEHWH, TPUTOHOMETPUUYECKUE
GyHKINUA: CUHYC, KOCHHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUIECKOE
TOXJECTBO, BEKTOPbl U UX MPOEKLUHWH HA OCU KOOPAMHAT, CIOXKEHHUE BEKTOPOB,
MIPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, NPU3HAKU TOJ00MS TPEyroJbHHUKOB,
omnpeieNIeHne UIONIaau TUIOCKUX GUryp u oobemMa Ted.

buonocusn: >nexTpuyeckue SBICHUS B KUBOW MpHUpOJE, KoJjieOaTelbHbIC
JBUKEHHUS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KWBOU MPUPOAE, NECUCTBUE
paauanyy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJIIMYECKAsI CTPYKTypa TBEPABIX
TEJl, MEXaHU3Mbl OOpa30BaHUS KPUCTAIIMYECKOM PEIMIETKU, CHEKTPaATbHBIN
aHaJus.



l'eocpaghusi:  MarHuTHBIE TIONIOCA 3€MJIM, 3aJIeKU MATHUTHBIX Py,
dboTochEMKa 3eMHOM IMTOBEPXHOCTH, MTPEJCKA3aHUE 3EMIICTPSCCHUIA.

Texnonocus: NWUHUM DJEKTpPONEpenay, TIEHEPATOP NEPEMEHHOTO TOKa,
DJIEKTPOABUIaTENIb, WHAYKIIMOHHASA II€4b, pajap, pPaJIUuONPUEMHHUK, TEIEBU30D,
anteHHa, teiedoH, CBU-mneub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAsl OITHKA,
coJiHEYHas Oarapes.



IINIAHUPYEMBIE PE3YJbBTATHBI OCBOEHHUA INPOI'PAMMBLI 110
PU3UKE HA YPOBHE CPEJHET'O OBIIIET'O OBPA3OBAHUA

OcBoenue yueOHOro mpeamera «®Du3nMKa» HA YPOBHE CPEIHEro OOIIETo
oOpa3zoBanus (0a30BbI YPOBEHB) JOJKHO OOECIEUUTh JOCTHUKEHUE CIETYIOUTUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIm4HOCTHBIE pe3ynbTaThl OCBOCHUsS yueOHOro npeamera «Du3nka» J0HKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYy4YaroOlUXCsS PYKOBOJACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3UIUEN JHUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOCKIEHUN, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PaCHIUPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOLIECCE pean3alii OCHOBHBIX HAaIpaBICHUI
BOCMUTATENIBHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOro0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIUNA 00YUaAIOIIEroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUKMCKOTO OOIIECTRA;

NPUHATHE  TPATUIHUOHHBIX  OOIIEYETIOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPAaTUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIBHOCTh B MHTEpPECAX TPaXIAHCKOIO
oO0IIIeCTBa, yYaCTBOBATh B CAMOYIPABJICHUH B 00Pa30BaTEIHLHOM OpraHU3aIlig;

YMEHHE B3aHMOJIENICTBOBATH C COLIMAIIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMUA U Ha3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU EATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

c(hOpMUPOBAHHOCTH POCCUHCKOU TpakIaHCKOMN WJICHTUYHOCTH,
NaTpUOTU3MA;

IIECHHOCTHOE OTHOIIIEHUE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHUKECHUSIM
POCCUNCKUX YUYEHBIX B 00J1aCTU (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBE/ICHMUS,;

CIIOCOOHOCTh OIICHHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC peIICHUS,
OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIyIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOUYAs ICTETUKY HAYYHOTO TBOPYECTBA,
IpUCYLIEro (pU3nYecKoi HayKe;



5) TPy10BOT0 BOCTIMTAHUSI:

WHTEPEC K pa3IuyHbIM cdepaMm NpodecCHOHAIBHON AESTEIBHOCTH, B TOM
YHClie CBSI3aHHBIM C (PU3UKON U TEXHUKOM, YMEHHE COBEPIIaTh OCO3HAHHBIN BBIOOD
Oynyuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHbBIC KU3HEHHBIE TIIaHbI;

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(GU3UKY HA IPOTSHKEHUN BCEH KU3HH,

6) 3K0JIOrNYecKOro BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKONW KYJNbTYphl, OCO3HAHHE TJI0OAIBHOIO
XapakTepa KOJOTUYECKHUX MPOoOIeMm;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICCTBUI B OKPYKAIOIIEH Cpelie HA OCHOBE
3HAHUS LEJIed YCTOWUYNBOTO Pa3BUTHUS YEJIOBEYECTBA;

pacCIIMpEeHHE OIbITa JEATEILHOCTH DSKOJOTUYECKONW HAMpaBIEHHOCTH Ha
OCHOBE MUMEIOIINXCA 3HAaHUM 10 (PU3UKe;

7) HEHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOpPMHUPOBAHHOCTL MHUPOBO33PEHHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NIECKON HAYKHU;

OCO3HAHHE IIEHHOCTHM HAy4YHOW JESTEeIbHOCTH, TOTOBHOCTh B IIpollecce
U3ydeHUsT  (QU3WKHA ~ OCYIISCTBIATh  NPOSKTHYHD H  HCCIEAOBATEIIbCKYIO
NEeATENHHOCTh HHIMBUIYAIBHO U B TPYIIIIC.

METANIPEIMETHBIE PE3YJIbTATbI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUSA
ba3oBble JJornueckue aeicTBus:
CaMOCTOSITETLHO  (OpPMyIMpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpeAesaTh LENN ACATEIBHOCTH, 3aJaBaTh MAPAMETPbl U KPUTEPUU HX
JIOCTIDKCHHUS
BBISIBISITh ~ 3AaKOHOMEPHOCTH M NPOTHUBOPEYUS B  PACCMATPHUBAEMBIX
(bUBUYECKUX SABICHUSX;
pa3pabaThiBaTh IJIaH PEIICHUS] MPOOJIEMBbI C YYETOM aHAIN3a HUMEIOIINXCS
MaTEpPUATBHBIX U HEMATEPUATBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICTEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCJICICTBUM JESITEIbHOCTH;
KOOPJAWMHUPOBATh M  BBHINOJHATH pabOTy B YCIOBUAX  PEabHOIO,
BUPTYaJIbLHOIO U KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,
pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUHN KU3HEHHBIX TTPOOJIeM.
ba3oBbIe uccienoBare/bCKue JelCTBUS.
BJIaJICTh HAYYHOM TEPMHUHOJOTUEH, KIIFOYEBBIMU TOHATHUSMH M METOAAMHU
(bu3HUECKON HAyKU;



BJIa/ICTh HaBBIKAMH Y4eOHO-MCCIIEIOBATEIBCKONW U MPOCKTHOU ACSITENbHOCTU
B 00yiacT (pU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TMOUCKY
METOJIOB peuIeHus 3a/iay (U3UUYECKOTO COJAEpkKaHUS, MTPUMEHEHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMSI;

BJIAJE€Th BHJAMH JEATEIBHOCTH MO IMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPHpPETaluy, MpPeoOpa3oBaHUI0 M MPUMEHEHUIO B PAa3JIMYHBIX Y4EOHBIX
CUTyalUsIX, B TOM YHUCJIE IPU CO3JaHUH YUEOHBIX IMPOEKTOB B 00J1acTH (PU3HKH;

BBISIBIISITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIU3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pelleHUs, HaXOAUTh apryMEHThl IJisl J0Ka3aTelbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBATh IIOJYYEHHbIE B XOJE PpEIICHHA 33Ja4d  pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JTOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh U (OpPMYIUpOBaTh COOCTBEHHBIE 3aJayl B 00Opa30BaTEIbHOM
NEeATENbHOCTH, B TOM YHCIIE IPU U3YYEHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

yMETh TEPEeHOCUTh 3HaHWA 10 (u3MKe B MPAKTUYECKYIO 00JIaCTh
KU3ZHENIEATEeIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE UJEH, NIPEJIaraTh OPUrMHAIbHBIE TOAXOAbl U PEILICHNUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE AIbTePHATUBHBIC PELICHHUS.

Pabora ¢ undpopmaunmeii:

BJIAJI€Th HABBIKAMU MOJy4YeHUs HHPOpManuu (U3HUUECKOrO COAEpKaHUS U3
VCTOYHUKOB pPAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBISATh IIOHMCK, aHAJIH3,
CHUCTEMAaTU3alMI0 M WHTEPIpEeTanni0 MHPOPMAIMU Pa3IMYHBIX BHIOB U (POpM
IIPE/ICTABIICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALINH;

UCIIOJIb30BaTh  CPeACTBa  MH(MOPMAIMOHHBIX M  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PELIEHWU KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U OPraHU3aLMOHHBIX
3aJa4 ¢ CcOONIIoJIeHHeM TpeOOBaHUN JPrOHOMHKH, TEXHUKM O€30MacHOCTH,
TUTUEHBI, PECypcocOepeKeHMs, MpaBOBBIX M  OTHYECKUX HOPM, HOpPM
uH(OpPMaIIMOHHON O€301aCHOCTH;

cO3/aBaTh TEKCThl (PU3UYECKOrO COJAEpX aHUs B Pa3jIMYHbIX (QopMarax c
y4€TOM Ha3HAYeHUs] UH(POpPMALMU U LENEBOM ayIMTOPUH, BHIOUpask ONTUMAIbHYIO
¢dbopMy mpeacTaBIeHUS U BU3yalU3alllu.

KoMmyHHMKaTHBHBIE YHHBeEpPCaIbHbIe YUueOHbIe 1eliCTBUA:
OCyIIECTBIATh OOILIEHME Ha ypokax (U3UKK U BO BHE-YPOUHOU
NEATENBHOCTH;



pacmo3HaBaTh TMPEANOCHUTKH  KOH(MIWUKTHBIX CUTyalliii W CMsT4aTh
KOH(DIIUKTHI;

Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HMCIOJIb30BAHHEM
A3BIKOBBIX CPEACTB;

MOHUMAaTh W MCIIOJb30BaTh MPEUMYILECTBA KOMAHIHON M WHIUBHUIYaJIbHOU
paboThI;

BBIOMPATh TEMATHKy M METOJBl COBMECTHBIX NEUCTBHA C y4&€TOM OOIUX
WHTEPECOB U BO3MOKHOCTEN KaXKJI0r0 YJIEHA KOJIJIEKTUBA;

NPUHUMATh 1€MW  COBMECTHOM  JEATECIIbHOCTH, OPraHU30BbIBATH W
KOOPJIWHUPOBATh JACHUCTBUA MO €€ MOCTHKEHHIO: COCTAaBIISITh IUIAH JEUCTBUM,
pacmpenensiaTb pojaud ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIATh pPEe3yJIbTaThI
COBMECTHOM pabOTHI;

OLICHUBATh Kauye€CTBO CBOETO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaH]bl B
OOIIUI pe3yIbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

MpeajaraTb HOBBIE MPOEKTHI, OLECHHMBATh WJAEHU C TO3WIMA HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKOW 3HAUUMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE TOBEAECHHUE B PAa3IUYHBIX
CUTYaIUsX, POSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PeryasiTuBHBIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUA
Camoopranusanus:

CaMOCTOSITETILHO OCYUIECTBIISATH MO3HABATENIbHYIO NIE€ATEIbHOCTh B 00JacTH
(U3MKM W acCTPOHOMUH, BBISBIATH MNPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1a4H;

CaMOCTOSITEJIFHO COCTaBJIATh IUIaH PEIICHHS PacdyE€THBIX U KaueCTBEHHBIX
3aj1a4, MJIaH BBINOJIHEHUS IPAKTUYECKONW pabOThl ¢ y4ETOM UMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEATIOYTCHHUIA;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM;

pacuupsTh paMK{ yueOHOT0 MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIM BBIOOp, apryMEHTHpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLIEHWBATh IPUOOPETEHHBIN OTIBIT;,

CHOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSIBICHUIO 3pyAUIHMH B 001acTH
(GU3MKH, TOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBII HHTEJJIEKT:

JlaBaTh OILIEHKY HOBBIM CHUTYAIlMsIM, BHOCUTh KOPPEKTHUBHI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISIM;

BJaJeTh  HABbIKAMU  TIO3HABaTENbHOM  pedrexkcun  Kak  OCO3HaHUsA
COBEpIIAEMbIX JEHCTBUM M MBICIUTENIbHBIX MPOLECCOB, HX pE3yJNbTaTOB MU
OCHOBaHMUI;



WCIIOJIB30BATh MPUEMBI pe(PIICKCUU IS OLICHKU CUTYaIluH, BEIOOpa BEPHOTO
pelIeHuS;

YMETh OIICHUBAaTh PHUCKH W CBOCBPEMCHHO IPUHUMATH PEIICHUS IO HX
CHI)KCHHUIO;

NPUHUMATh MOTHBBI W apTryMEHTBI JPYTHX IMPH aHAIM3E pPe3yIbTaTOB
NEeSATENHHOCTH;

MPUHUMATh ce0sl, MTOHUMasi CBOU HEJOCTATKU U JIOCTOMHCTBA,;

IPUHUMATh MOTHBBI W apryMEHTBI JPYTHX IIPH aHAM3C¢ pe3yJIbTaTOB
NEeSATENHHOCTH;

MPU3HABATH CBOE MPaBO ¥ MPABO APYTUX HA OIIHOKH.

B mporecce AOCTMKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
mo ¢Gu3MKEe IS YPOBHS CpPEIHEro oOmero oOpa3oBaHHUS Yy OOyYarOIIUXCs
COBEPIICHCTBYETCS SMOITMOHAJIbHBIN WUHTCIUICKT, TIPEAIOJIar afo I
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE AIMOIIMOHATILHOE
COCTOSIHUE, BUJCTh HAMPABICHUS PA3BUTHUS COOCTBEHHOM AMOITMOHAILHON CQEpHI,
OBITh YBEPEHHBIM B cele;

caMOpETyJIMPOBaHUs, BKIIIOUYAOIIET0 CAMOKOHTPOJIb, YMCHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIOCOOHOCTh aManTHPOBATBCI K
AMOIMOHAILHBIM U3MEHECHHSIM U TIPOSIBIISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAINH, BKIIOUYAOINICH CTPEMIICHUE K JOCTIKCHHIO TSI U
yCIeXy, ONTHMH3M, WHHUIIMATHBHOCTh, YMCHHE ICHCTBOBATH HMCXOIS M3 CBOMX
BO3MO>KHOCTEH;

OMIIATUH, BKIIOYAIONIEH CTIOCOOHOCTh MMOHUMATh AMOIIMOHATLHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €T0 TIPU OCYIIECTBICHWU OOIIEHUS, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKITFOUYAIOIIUX CIOCOOHOCTh BHICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMHU, 3a00TUTHCS, TIPOSBIIATh HHTEPEC M pa3pemiaTh KOHMOIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B 10 kjacce mpeaMETHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y O0YHAIOIITUXCSI YMEHUMN:

JEMOHCTPUPOBATh Ha MPUMEPAX poOJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH WU
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOAEH;

YUYHUTBIBATh TPAHULBl NPUMEHEHUS W3YYEHHBIX (PU3MUECKUX MOJENei:
MaTepHalibHasi TOYKa, MHEPIMaIbHas cucTeMa OTcuéTa, abCOMIOTHO TBEPIOE TEIO,
UJCATbHBIN Ta3, MOJAENHN CTPOEHUS I'a30B, JKUJIKOCTEN U TBEPABIX TEN, TOUECUHBIN
AIIEKTPUYECKUI 3apsij IPU PelIeHUH (PU3NYECKUX 3a/1aY;



pacrnio3HaBaTh (pU3MUYECKUE SBJICHHS (TPOIECCHI) U OOBICHITH MX Ha OCHOBE
3aKOHOB MEXAaHMKH, MOJIEKYJIIPHO-KMHETUYECKON TEOPUU CTPOCHMS BELIECTBA U
NIEKTPOJUHAMUKHU:  PaBHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBUKEHUE, CBOOOJHOE IMaJeHue TeJ, IBUKEHUE 10 OKPYKHOCTH, HHEpLus,
B3auMoJielicTBue Tel, nuddy3us, OPOYHOBCKOE JBH)XEHUE, CTPOCHUE >KUAKOCTEN
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IPU HArpEeBaHUM (OXJIAKIEHUM), TEMIOBOE
paBHOBECHE, WCIIAPEHUE, KOHACHCAIMs, IUIABJICHHE, KPUCTAJUIM3alUs, KUIICHUE,
BJIQYKHOCTH BO3/yXa, MOBBIIICHHUE JIaBJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
cocylle, CBS3b MEXIy IapaMeTpaMd COCTOSHMS Ta3a B  HM30Ipolieccax,
AIIEKTPU3ALUs TN, B3aUMOACICTBUE 3apsA/I0B;

OIKCHIBAaTh MEXAHUYECKOE IBUKECHHE, HCIOJNb3Yys (PU3MUECKHE BEINYUHBI:
KOOpJIMHATa, MyTb, NEPEMEIICHHE, CKOpPOCTb, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC TeJla, KUHETUYeCKasi DHEeprusi, MOTCHIIMAIbHASI DHEPIrusi, MEXaHHUecKas
paboTa, MexaHW4YecKass MOIIHOCTh; NpPH OINUCAHWU NPaBUIBHO TPaKTOBAThH
(U3MYECKUIT CMBICT MCHOJb3YEMbIX BEJIMYMH, HUX OOO3HAYEHUS M €IUHHIIbI,
HaxXoAUTh (OPMYJIbI, CBA3BIBAIOIINE AHHYIO (PU3UUECKYI0 BEIUMUUHY C JAPYTUMHU
BEITMYMHAMU;

ONKCHIBATh M3YUYEHHBIE TEIUIOBBIE CBOMCTBA TEN M TEIJIOBBIC SIBJICHMS,
UCTIONIb3Yysl (U3MYECKUE BEJIMYMHBI: JaBJ€HHE Ta3a, TeMIlepaTypa, CpEeaHss
KHMHETHYECKasi SHEPIUsl XaOTHYECKOr0 JIBUKEHUS MOJIEKYJI, CpEIHEKBaJApaTUuIHAs
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIJIOThI, BHYTPEHHsSS SHeprus, pabora rasa,
KOA((DUIIMEHT TMOJe3HOT0 JEWCTBHS TEIUJIOBOTO JIBUTaTeNsl; MNpH OMUCAHUU
OpaBUIBHO TPaKTOBaTh (U3MYECKUH CMBICT MCHOJB3YEMbIX BEJIMYUH, HX
00O3HAaYeHUsT W EAMHMIIBL, HaXOAuTh (OPMYJbL, CBA3BIBAIOIIME JAHHYIO
(pU3HUYECKYIO BEIMUUHY C JPYTUMH BEINYUHAM;

OINMCHIBATH U3YUYEHHBIE AIEKTPUUYECKUE CBOMCTBA BEIIECTBA U 3JIEKTPUUECKHE
SBJIEHUS (IIPOLIECCHI), UCTIOIB3Ysl (PU3NUYECKUE BEIUUYMHBL: DJIEKTPUUECKUN 3apsil,
AIIEKTPUUECKOE T0JIe, HANPSXKEHHOCTD TMOJIsl, MOTEHIIMAJ, pa3HOCTh MOTEHIIUAJIOB;
OpU ONHCAHMM TPABWIBHO TPAKTOBAaTh (PU3UYECKHI CMBICI HCIOJIb3yEMBIX
BEJIMYMH, MX OOO3HAUCHHUS W EAMHMIIBI; YKa3blBaThb (POPMYJIbI, CBS3BIBAIOLINE
JTAHHYI0 (PU3UYECKYIO BEJIMYHUHY C APYTUMH BEIMUYUHAMU,

aHAJIM3UPOBATh (PU3UYECKHE TMPOIECCHl U SIBJICHUS, UCIONb3Ys (PU3NUECKHE
3aKOHBI M MPUHIMUIIBL: 3aKOH BceMupHoro tarotenus, |, 11 u Il 3axonst HetoToHa,
3aKOH COXpAHEHUsl MEXaHWYECKOW DSHEPruM, 3aKOH COXPAaHEHUs MMIIYJIbCa,
OPUHIUI CYNEPIO3ULUA CHJI, MPUHLUI PABHOMNPABUS WHEPLHUAIBHBIX CHUCTEM
OTCYETA, MOJEKYISPHO-KMHETHYECKYI0 TEOPUI0 CTPOCHHS BEILECTBA, I'a30BbIE
3aKOHBI, CBSA3b CpEJIHEH KMHETHUYECKOW SHEPIHH TEIUIOBOTO JABUKEHHUS MOJIEKYJ C
aOCOJIIOTHOM TeMmepaTypoH, MEepBhIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHUS
IIEKTPUYECKOr0 3apsia, 3akoH KylloHa, mpu 3TOM pas3iMyaTh CIOBECHYIO



(GbOopMyIMPOBKY 3aKOHA, €r0 MAaTeMAaTUYECKOE BBIPAKEHUE M YCIOBUsS (TpaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TMPUHILMIBI JCHCTBUS MAalllMH, HTPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUA UX OE30MAaCHOTO HCIIOJIb30BAHUS B
TIOBCETHEBHOM KU3HU;

BBIMIOJHATh JKCHEPUMEHTHI TI0 HCCIENOBAHUIO (PH3UYECKUX SBICHUN U
IPOLIECCOB C HCIOJb30BAHUEM MPSMBIX UM KOCBEHHBIX HM3MEpPEHUH, MPU 3TOM
dbopMmynupoBath MpodiieMy/3alayy M TUIOTE3y Y4eOHOrO JKCIEPUMEHTA,
coOMpaTh YCTaHOBKY W3 MPEAIOKEHHOTO OOOpYyIOBaHUS, TMPOBOIUTH OMBIT U
bopMyIHpPOBATH BHIBOJIHI;

OCYILECTBIIAThH MPSMBIE U KOCBEHHBIE U3MEPEHUsI (PU3NYECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTHUMAJBHBIM CIOCOO M3MEpPEHUs U MCIOJIb30BaTh HU3BECTHbHIE
METO/Ibl OIICHKH MOTPEIIHOCTEN U3MEPEHHUI;

UCCIIEJIOBaTh  3aBUCHUMOCTH  MEXIy  (QHU3UYECKUMH  BEIUYMHAMH  C
UCTIOJB30BAaHUEM TMPSMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHpPOBATh YCTAHOBKY,
¢uKcUpoBaTh pe3yJabTaThl MOJYYEHHOM 3aBUCHUMOCTH (U3NYECKUX BEIUYUH B
BU/JIe TaOJIUII U TpaUKOB, I€NaTh BEIBOBI IO pe3yIbTaTaM UCCIIEI0BaHMUS;

coOJro1aTh MpaBwiia 0€30MacHOro Tpyda MpU MPOBEACHUU HCCIEIOBAHUM B
pamMKax y4eOHOTO DSKCIepUMEHTa, Y4eOHO-HCCIEIOBATENbCKOW W TPOEKTHOM
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M J1aOOPaTOPHOTO
000py1I0BaHUS;

pemiath pacu€THblE 3aJa4d C SIBHO 3aJaHHON (U3MYECKOM MOJIENbIO,
UCTIONB3YS (hM3MUECKHe 3aKOHBI U MPUHIIUITBI, HA OCHOBE aHAJIM3a YCJIOBHS 33729
BBIOMPATh (PU3UYECKYIO MOAEIb, BBIACIATh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOUMBIE ISl €€ pellleHusi, MPOBOAUTh PACUETHl U OLIEHWBATH PEATBbHOCTD
MOJTy4YE€HHOTO 3HaueHUs1 (PU3NUYECKOIN BETUUHHBI;

penaTh KaueCTBEHHbBIE 33/1aUl: BBICTPAUBATH JIOTHYECKH HETPOTHUBOPEUUBYIO
IIETIOYKY PACCYXICHUW C OMOpON Ha H3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzuYecKue sIBJICHNUS,

UCTIONB30BaTh  MpPH  pEIIEHUH  y4eOHBIX  3aJad  COBPEMEHHBIC
UH(OPMAITMOHHBIE TEXHOJIOTHH /ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUU
U TIPEJICTABJICHUSI y4eOHOW W HAYYHO-TIOMYJISIPHON MH(POPMAINH, MOJTYICHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOIyIaeMyI0 HHPOPMAITHIO;

IPUBOIUTH MPUMEPHI BKJIAJa POCCUICKUX U 3apYOECKHBIX YUEHBIX-(DH3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOIECCOB OKPYKAIOIIEr0 MHpa, B Ppa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCTIONb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOW >KWU3HU
JUIsl o0ecriedeHus: 0€30NacCHOCTH MPU OOpALIEHUU ¢ MPUOOpaMu U TEXHUYECKUMU



YCTPONCTBAMH, NI COXPAHEHUS 370POBbS M COOJIOEHUS HOPM JKOJOTHIECKOTO
MIOBEJICHUA B OKPYKAKOLIEH CpeIe;

paboTatb B TIpyIIe C BBHIIOJHEHUEM pPa3IUYHBIX COLUAIBHBIX POJIEH,
MJIAaHUPOBaTh palbOTy TPYIbI, pPalMOHAILHO pacHpeAcssiTh O00S3aHHOCTH U
MJIAHUPOBATH JICATEILHOCTh B HECTAHAAPTHBIX CUTYAIMSX, aJIEKBATHO OICHUBATh
BKJIaJ] KQXJIOTO U3 YYACTHUKOB TPYIIINbI B PELICHUE pacCMaTPUBAEMON MPOOJIEMBI.

K xoniy oOyuenus B 11 kjacce mpeaMeTHbIe pPe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y O0YHAIOIIUXCSI YMEHUMN:

JIEMOHCTPUPOBATh Ha MpUMEpax pojb U MecTo (Pu3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH WU
TEXHOJIOTUH, B NPAKTUYECKON AEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
bu3HUecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS H3YYEHHBIX (U3MUECKUX MOJIeei:
TOYCUHBIA AJICKTPUUECKUN 3apsil, JIyd CBETa, TOUCYHBIN UCTOUYHUK CBETA, siJepHas
MOJIEJIb aTOMa, HYKJIOHHAsi MOJIeJb aTOMHOTO Sifjpa MPU PEIICHUU (PU3UUECKUX
3a/ay;

pacrno3HaBath (pU3NUYECKHE SIBJICHUS (MPOIECChI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB DJICKTPOJIMHAMUKHN U KBAHTOBOW (DU3UKH: JIEKTPUUECKAs TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEWCTBUS TOKA, B3aMMOJCHCTBUE
MarHuTOB, DJICKTPOMAarHWUTHasE WHAYKIUSA, JACHUCTBUE MArHUTHOIO TIOJIS Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJIEKTPOMArHUTHBIE KOJCOAHWS U
BOJIHBI, MPSIMOJIMHENHOE pPACIPOCTPAHEHUE CBETA, OTPa)XEHUE, MPEIOMIICHUE,
untepdepennus, audpakius W MOOJApU3alMsi  CBETa, JHUCIEPCUS CBETa,
dbotornexTpuueckuit 3pdext (pororddekT), cBeTOBOE NaBieHUE, BOSBHUKHOBEHUE
JUHEWYATOro CHEeKTpa aToMa BOJOpPOJd, €CTECTBEHHAass W HCKYCCTBEHHas
PaIuOaKTUBHOCTE;

OMUCHIBATh W3YUYEHHbIE CBOMCTBA BEMIECTBA (JIEKTPUUYECKHE, MATHUTHBIE,
ONTHUYECKUE,  DJICKTPUUYECKYID  MPOBOJUMOCTb  pPa3JUYHBIX  Cped) |
AJIEKTPOMArHUTHBIE SIBJIEHUS (MIPOIECCHI), HUCIHONB3YsS (PU3NUecKue BETUUUHBI:
AIEKTPUUYECKUI 3apsij, CUJIa TOKA, DJIEKTPUUYECKOE HAMNpPsHKEHUE, JICKTPUYECKOe
COTIPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, AJIEKTPOJBIKYIIAs cuiia, paboTa Toka,
WHIYKIMST MarHUTHOTO TMOJs, cwia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTb
KaTYIIIKH, SHEPrus JJIEKTPUYECKOr0 M MArHUTHOTO IOJIEH, MEepUojJ M YacroTa
KojeOaHuii B KoyeOaTeIbHOM KOHType, 3apsij U CHJla TOKa B Ipolecce
TAPMOHUYECKUX JJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTUYECKAs] CUJAa JIMH3BI, MPU ONHCAHUM TPABUIBHO TPAKTOBATH (PU3UUYECKHIA
CMBIC]T HCIIOJIb3YEMBbIX BEJIWYWH, HMX OO0O3HAUCHUS W E€JIUHMIIbI, YKa3bIBaTh
dbopMyIibl, CBS3bIBAIOIIME JaHHYIO (PU3MUECKYI0 BEJIMYMHY C JIPYTHUMHU
BEJINYMHAMU;



OMUCHIBATh H3YyUYCHHBbIC KBAHTOBBIC SIBJICHUA U TMPOLECCHl, HCIOIb3YS
dbu3nuecKkrue BEIMYUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJH, JUIMHA BOJHBI H
4acToTa CBETa, YHEPTUs U UMITYJIbC (DOTOHA, IEPHO/I MOTypacnaa, YHEPTUs CBS3H
aTOMHBIX SiZIEp, NPU OMUCAHUM TPABWIBHO TPAKTOBATh (UBUYECKUM CMBICT
UCIIOJIb3YEMbIX BEJIWYUH, MX O0O3HAYEHUS U €IUHMIIBI, yKa3bIBaTh (DOPMYIIbI,
CBSA3BIBAIONINE JIaHHYI0 (U3UYECKYIO BEIMYMHY C JAPYTMMU BEJIMYUHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUIHHBL;

aHAIM3UPOBATh (PU3UYECKHUE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUYECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEI0BATEILHOTO U MapaJlIeIbHOTO
COCOUHEHUS TPOBOJHUKOB, 3aKOH J[[xoyns—JleHma, 3aKOH 3IEKTPOMAarHUTHOU
WHIYKINH, 3aKOH MPSMOJUHEUHOTO PacCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUe DiHITeHa s pororddekra,
3aKOH COXpaHEHHUsS HHEPTUH, 3aKOH COXpAHEHHUS UMITYJIbCa, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOr0 3apsija, 3aKOH COXPaHEHHUS MacCOBOI'0 4HcCIa, MocTynaTel bopa,
3aKOH PaJMOaKTUBHOIO pacmnajia, Ipu 3TOM pa3indaTh CIOBECHYIO (DOPMYITUPOBKY
3aKOHa, €r0 MaTeMaTHYEeCKOE BBIPAXKEHHWE U YyCIOBUA (TpaHUIlBl, 00JACTH)
MPUMEHUMOCTH;

OTPENIeNATh HAIPABJICHUE BEKTOPA MHIYKIIMK MAarHUTHOT'O TOJISI TPOBOIHUKA
C TOKOM, criibl AMmriepa u cuibl JIopeHna;

CTPOUTh M OIKCHIBATh H300pa)KEHHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaJIoM,
TOHKOM JIMH30M;

BBITIOJIHATD JKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJB30BAaHUEM MPSMBIX U KOCBEHHBIX H3MEPEHUMN: MPU ITOM
dbopmynupoBarh mpoOieMy/3agady M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEUIOKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT H
(GbopMyIHpPOBATH BHIBOIHI,

OCYHIECTBIISTh MPSAMbBIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYUH, TIPH
ATOM BBIOMpPaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HUCIIOJIh30BaTh W3BECTHHIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN N3MEPEHHUIA;

UCCIIEIOBATh 3aBUCUMOCTH (DU3WYECKUX BEIUYUH C HCIOJIb30BAaHUEM
OPSMBIX M3MEPEHUH: MPU OSTOM KOHCTPYMPOBATH YCTAaHOBKY, (PUKCHPOBATh
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (DPU3UUECKUX BEJIIMYUH B BUJE TAOJUIl U
rpaduKoB, JIeJIaTh BBIBOJIBI 110 Pe3yJIbTaTaM HUCCIICIOBAHMUS;

coOJro1aTh MpaBmia 0€30MacHOrO TpyJa MpPU MPOBEJACHUU UCCIEIOBAHUM B
pamMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-WCCIICOBATEIHCKON W TPOCKTHOU
NESTETLHOCTH C HMCIOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB U JTAOOPATOPHOTO
000Opy10BaHUS;

pemiath pacy€THhIE 3aJa4d C SBHO 3aJlaHHOW (UBUYECKOW MOJIENbIO,
UCTIOJIB3Ysl (PM3MYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHAJIN3a YCIOBUS 33/1a4u



BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACHATH (DU3HUECKHE BETUYMHBI U (HOPMYIIHI,
HEOOXOUMbIE JUIsl €€ pellleHus, MPOBOJAUTh PACYETHl U OLIEHUBATh PEATbHOCTD
HOJIyYE€HHOT0 3HaueHusl (PU3NUYECKOMN BETNUNHBI;

pemaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JOTHYECKU HENPOTUBOPEUUBYIO
LEMOYKY PACCYKICHHM C OMOpOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznYecKue sIBJICHNUS,

UCTIONB30BaTh  MpPH  pEIIEHUH  ydeOHBIX  3aJad  COBpPEMEHHBIC
MH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TPECTaBIICHUS YYEeOHOW M HAy4YHO-TOMYJIIPHON MH(POPMALIMU, MMOTYYEHHOU U3
pa3IUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOITYYaEMYI0 HH()OPMALHIO;

OOBSICHATh MNPHUHLMIBI JEHCTBUS MAalIMH, NPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3jNyaTh yCIOBHUS UX O€30MaCHOr0 HUCIIOIb30BaHUS B ITOBCEIHEBHOM
KU3HY;

PUBOJUTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPY’KAIOIIEr0 MHpa, B PA3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUSA MO (PU3UKE B MOBCEAHEBHOM >KU3HU
JUIsl o0ecriedeHus: 6e30MacHOCTH MPU OOpaIIEeHUU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMH, NIl COXPAHEHUS 3J0POBbS M COOJIOJIEHUS] HOPM 3KOJOTHUYECKOTO
MOBEJCHNUS B OKPYKAIOILIEH CpeJIe;

paboTaThb B TIpyHIe C BBINOJHEHHEM pAa3JIMYHBIX COLHUAIbHBIX pOJIEH,
IUIAaHUPOBaTh pabOTy TIpyNIbl, PalMOHAIBHO PpACHpPEleNsITh OOS3aHHOCTU U
IJJAHUPOBATH JECATEIBHOCTh B HECTAHAAPTHBIX CUTYAlMSAX, aJ€KBATHO OLICHUBATh
BKJIAJl K&KJIOTO U3 YYACTHUKOB I'PYMIIbI B PEIICHHE pACCMAaTPUBAEMOM TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Konn4yectBo 4yacos
HanmeHnoBaHue pa3/ie/ioB U TeM

Ne ni/m Konrpoabnubsie IIpakTHyeckue
NPOorpaMMbl Bcero
padoTbl padoThI
Pa3nen 1. PUSUKA U METO/JIbI HAYUYHOTI'O ITIO3HAHUS
1.1 ®u3uKa 1 METOAbl HAYYHOT'O TTIO3HAHUS 2
Uroro no pazneny 2
Pa3znen 2. MEXAHUKA
2.1 Kunemartuka 5
2.2 JluHamuka 7
2.3 3aKOHBI COXPAHEHUSI B MEXAHUKE 6 1 1
Hroro no pazneny 18
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOM 9 1
Teopuu
3.2 OCHOBBI TEpPMOJUHAMUKHI 10 1
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5

da3oBrIc Iepexoabl

DJIEeKTPOHHBIE
(uudgpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

Bbub6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

bu6mmorexa [{OK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
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

Wtoro no pazneny

Pazpnen 4. JIEKTPOIUHAMUKA
4.1 DneKTpocTaTHKa

42 ITocTostHHBIN 2neKTpUYeCKUi TOK. TOKHM B
' PasIMYHBIX Cpeax

Hroro no paszneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

24

10

12

22

68

Bbub6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72



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

11 KITACC

HanmeHnoBaHue pa3jieioB U TeM
NPOrpamMMbl

Ne i/

Pazpea 1. JIEKTPOJAUHAMUKA

11 MarnurtHoe moJjie. DIeKTpOMarHUTHas
' UHIY KM

Uroro no pazgeny

Pa3nea 2. KOJIEBAHUSA 1 BOJIHBI

Mexanndeckue 1 QJICKTPOMArHuTHBIC

2.1
KoJIeOaHus
29 MexaHU4ecKue U dJICKTPOMArHUTHEIC
' BOJTHBI
2.3 Onruka

Hroro no paszneny

KoanuyecTBO 4acoB

Bcero
padoThbI

11 1

11

10

24

Paszea 3. OCHOBBI CIEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

31 OcHOBBI cIEIIMAJIBHON TEOPUH

OTHOCUTEJIbHOCTH
Htoro no pazneny

Pa3zngea 4. KBAHTOBASI PU3UKA
4.1 DeMeHThl KBAHTOBOU OIITHUKU

4.2 Crpoenue atroma

4 1

KoHTpoJbHbIe

IIpakTH4eckue
padoThI

JIeKTPOHHBbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c97c

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

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

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

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

Bbu6mmoreka [JOK



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

4.3 ATOMHOE AP0 5

Htoro no pasneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DeMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 7

Uroro no pazgeny 7

Paznea 6. OBOBIIAIOHIEE TIOBTOPEHUE

6.1 O06o0maroriee MOBTOPEHUE 4
Uroro no pazgeny 4
PeszepBHOe Bpemst 3

OBUIEE KOJIMYECTBO YACOB I1IO I[TPOTPAMME 68

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

Bbu6moreka [JOK
https://m.edsoo.ru/7f41c97c

Bbub6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [{OK
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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KIIACC
KoanuecTBo yacos JJIeKTPOHHbIE
Ne Jlara nu¢ppoBbIE
Tema ypoka Kontpoabubie IIpakTtuuyeckue bp
n/n Bcero u3ydyeHusi oOpa3oBaTe/IbHbIE
padoThI padoTsbl
pecypchl
®duznuka — HayKa O IPUPOJIE.
Hayunsie MCT(}), bl nofH'me 1 bubmmorexa [TOK
Y a https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIero Mupa
Posb u mecTo Gusuku B
($hopMHUpPOBaHUH COBPEMEHHOMN 1 bubnuorexa [JOK
Hay4YyHOU KapTHHBI MUpa, B https://m.edso0.ru/ff0c33e6
MPaKTUYECKOU NEATEIbHOCTH JIIOIeH
MexaHnueckoe JBHKECHUE.
OTHOCHUTENBLHOCTh MEXaHUUECKOTO 1 bu6mmoreka [{OK
newxeHus. [lepemenienne, CKOpocTsb, https://m.edsoo0.ru/ff0c3508
YCKOpEHHue
PaBHOMEpHOE npsIMONIMHENHOE 1 bubnuorexa [IOK
JIBMOKCHUE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE NPAMOIMHENHOE 1 bubnuorexa [IOK
JBHKCHHUE https://m.edsoo.ru/ff0c372e
CBoOoHOE TIazieHue. Y CKOpPEHHE 1 bu6mmoreka [IOK
CcBOOOIHOTO MMaIEeHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneriHoe 1Br>XeHUE.
Z[EI/DKeHHe MAaTepUaIbHON TOYKH IO 1 Bubmmorexa LIOK
p https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
[TpuHmn otHOCUTENBRHOCTH [ anmumes. 1 Bbu6mmoreka [JOK


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

10

11

12

13

14

15

16

17

NHepruanbHble CUCTEMBI OTCUETA.
IlepBb1it 3ak0oH HproToHa

Macca tena. Cuna. [Ipuniun
cylepro3unuu cuil. Bropoit 3akox
HproroHa 111 MarepuaibHOM TOUKHU

Tperwnii 3akoH HproToHA 1151
MaTEPHUAIIbHBIX TOYECK

3aKoH BceMHUpHOTo TsaroreHus. Cuna
TsoxecTH. [lepBas kocMuueckas
CKOpPOCTb

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenus. KoaddunmeHt TpeHus.
Cuuta COTTpOTHBIICHUSI TIPH JIBHXKEHUH
TeNa B KUIAKOCTH WJIH ra3e

[TocTynarenbHOE U BpalaTeIbHOE
JIBIDKEHHE a0COJIFOTHO TBEPJIOTO Tea.
Mowment cuisbl. I[1neyo cunel. YcnoBus
paBHOBECHs TBEPIOTO Teja

NMmynsc MmaTepualbHON TOYKH,
CHUCTEMBI MaTEPUAIIBHBIX TOYEK.
Nmnynbe cuibl. 3aKOH COXpaHEHUS
UMITyJibca. PeakTUBHOE IBU)KEHHE
PaboTta u MOLTHOCTB CHIIBIL.
Kunernueckast sHEprust MaTepUaIbHON
ToukHu. Teopema 006 U3MEeHEHNHN
KMHETUYECKON YHEPIUU

[ToreHumansHas 3HEprusl.

https://m.edsoo.ru/ff0c3be8

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc3be8

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0c3be8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3d00

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3el8

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c3f76

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c41a6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

bu6mmoreka [IOK


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

18

19

20

21

22

23

24

[ToreHnmanbHast SHEPTHs yIPYTO
ne(OPMHUPOBAHHON NIPY>KUHBIL.
[ToreHnmanbHast SHEPTHA TeNla BOTU3U
MOBEPXHOCTU 3eMJIU

[ToreHnmanbHbIE U HEMOTEHLIUAIBHBIE
cuiibl. CBsA3b paboThHI
HETIOTCHIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOW YHEPTUU CHCTEMBI Tell.
3aK0H COXpaHEHHUsI MEXaHUYECKOU
SHEPIrUU

Jlaboparopnas pabota
«MccnenoBanue cBsizu pabOTHI CHIIBI €
A3MEHEHHEM MEXaHnIeCKON OHCPIrun
TeJa Ha MIPUMEPE PACTHKCHUS
PE3UHOBOTO KIyTa»

Konrpomnbnas padora no Teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHHUS B MEXaHHUKE

OCHOBHBIE TIOJI0KEHUST MOJIEKYJIISIPHO-
KHHETHYEeCKO! Teopuu. bpoyHoBckoe
newkenue. Auddysus

XapakTep JBUKEHUS U
B3aHMMOJCHCTBHS YaCTHUI] BEIECTBRA.
Mogenu cTpoeHus ra3oB, )KUAKOCTEN
U TBEPABIX TEI

Macca monexyin. KonngectBo
BenlectBa. [locTossHHas ABoraapo
TemnoBoe paBHOBecue. TemnepaTypa
u e€ u3mepenue. lllkana remmeparyp

https://m.edsoo.ru/ff0c461a

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4b74

bu6mmorexa [JOK
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

25

26

27

28

29

30

31

32

33

34

Lenbcus

Uneanpusiii raz B MKT. OcHOBHOE
ypaBHeHue MKT

AOcommoTHas TeMrepaTypa Kak Mepa
CpeHEN KNHETUYECKON YHEPTUH
JIBOKEHUS MOJIEKYJI. Y paBHEHUE
MenneneeBa-Knaneiipona

3akoH JlanbToHa. ["a30BbIC 3aKOHBI

JlaboparopHnas pabota
«MccnenoBanue 3aBUCUMOCTH MEKITY
napaMeTpamMu COCTOSTHHS
Pa3peKEHHOTO ra3a

W3omporieccsl B uaealbHOM ra3e u ux
rpaduyeckoe npeacTaBieHUue

BuyTpeHnHss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
crnoco0n! e€ u3MeHenus. KonmdecTBo
TEIJIOTHI U paboTta. BHyTpeHHS S
SHEPrusi OJHOATOMHOI'O UJI€ATHHOTO
rasa

Bune! Teronepenaun

VY nenbHas TEIIOEMKOCTH BEIIECTBA.
KonuuecTBo TemioTel npu
Teruionepenaye. AauabaTHbIi mpoiecc
[TepBbIii 3aKOH TEPMOJAMHAMUKHU U €TO
MIPUMEHEHHE K U30Ipoleccam

Heo6paTumocTs nporeccoB B

bu6mmorexa [{OK
https://m.edsoo.ru/ffOc4fde

Bbub6moreka [JOK
https://m.edsoo.ru/ffOc511e

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c570e

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c5952

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c5c36

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c5c36

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc5efc

Bbu6mmoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

35

36

37

38

39

40

41

42

43

44

45

npupoe. Bropoi 3akoH
TEPMOAVHAMUKH

[Tpuniun gevicreust u KII/ TernmoBoit
MallHbI

[uxn Kapuo u ero KIIJ]

DKosiornyeckue npooaeMbl
TEIUIO3HEPTETHKH

O6o06maromuii ypok «MonexysipHast
¢u3uka. OCHOBBI TEPMOTMTHAMUKI

Konrponbnas padora no teme
«MonexysipHast ¢pu3nka. OCHOBEI
TEPMOJIUHAMUKN

[TapooGpazoBaHue U KOHACHCAIHS.
Hcnapenue u kurexnue

AOCOmII0THAS U OTHOCHUTEIbHAS
BIIQXKHOCTH BO31yXa. HackllieHHbIH
nap

Teépnoe Teno. Kpucramnuueckue u
amopdHbIe Teaa. AHU3OTPOIHS
CBOMCTB KpucTauioB. Kuakue
Kkpuctauibl. COBpeMEHHbIE MaTEpHAIIbI

[TnaBiieHre U KPUCTAUIA3AIIHS.
VnenpHas TEINIOTA IUIABJICHUS.
Cybnumarnus

VYpaBHeHuUE TEIIOBOTO OanaHca

DneKTpu3anus Tei. DINEKTPUIECKUN
3apsn. JIBa BUa SIIEKTPHUECKUX

https://m.edsoo.ru/ff0c6230

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c600a

bu6mmorexa [{OK
https://m.edsoo.ru/ff0c6938

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0c6a50

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c63b6

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c64d8

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c65f0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6820

Bbu6mmoreka [JOK
https://m.edsoo.ru/ffOcb6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
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47

48

49

50

51

52

53

54

3aps/I0B
[TpoBOIHUKY, TUATIEKTPUKH H
MTOJTYTIPOBOTHUKH. 3aKOH COXPaHCHHS
AIEKTPUUECKOTO0 3apsia

B3aumogeiicTBue 3apsanoB. 3aKkoH
Kynona. TodeuHbIN 2JIEKTPHUUECKUI
3apsn

Hanpsisk€HHOCTB 3JIEKTPUYECKOro
nosist. [lpuHnun cynepno3unuu
ANEKTPUYECKUX ToneH. JInnuu
HANPSKEHHOCTH

PaboTa cui1 31eKTpoCcTaTuuecKoro
noida. [Torenman. PasHocts
IMOTEHIIUAJIOB

HpOBO)IHI/IKI/I " JUDJICKTPHUKU B
QJICKTPOCTATUYCCKOM IT0JIC.
I[I/IE)JIGKTpI/I‘-IGCKaH MMPOHUIIACMOCTD

OnextpoéMkocTs. KonneHncatop

DNeKTPOEMKOCTD IIIOCKOTO
KOHJIEHCAaTOpa. JHEPrus 3apsKEHHOTO
KOHJIEHCaTopa

Jlaboparopnas pabota "HU3mepenue
ANEKTPOEMKOCTH KOHAEeHcaTopa'

IIpuHIUI AENCTBUSA U IPUMEHEHNE
KOHZICHCATOPOB, KOIIMPOBAJIEHOTO
ammapara, CTpyHHOT'O IIPUHTEPA.
DJeKTpOoCTaTUYECKas 3alUTa.

bu6mmoreka [{OK
https://m.edsoo.ru/ffOc6bcc

Bbu6mmoreka [JOK
https://m.edsoo.ru/ffOc6ce4

Bbub6moreka [JOK
https://m.edsoo.ru/ff0c6df2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6f00

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c7018

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c7126

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

55

56

57

58

59

60

61

3a3eMIIeHHE AIIEKTPONPUOOPOB

DJIEKTPUYECKUI TOK, YCIOBUS €0
cymiectBoBanud. [IoCTOSHHBIN TOK.
Cuna Toka. Hanpsiokenue.
Conporusnenue. 3akon Oma J1st
yJacTKa 1enu

[TocnenoBarenbHOE, NapaIebHOE,
CMEIIaHHOE COeIMHEHHE
npoBoJHUKOB. JlabopaTropHas paboTa
«/3yueHne cMeaHHOro COeAMHEHUS
PE3UCTOPOBY

PaboTta 1 MOITHOCTB 3NIEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenua

3axon OMa 11 OJIHOM (3aMKHYTOI)
anekTpuieckoi nenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenne 3J1C ucTOUHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBICHUS»

DJIEKTPOHHAs MPOBOJIUMOCTh TBEPIBIX
METaJlJIOB. 3aBUCUMOCTD
COTIPOTHUBIICHUS METAJIJIOB OT
teMreparypbl. CBepXIIpOBOJIUMOCTh

DNEKTPUUECKUN TOK B BaKyyMe.
CBoiicTBA JIEKTPOHHBIX ITYyYKOB

[TomynpoBOIHUKH, UX COOCTBEHHAS U

IIpUMeECHas MpoBoAUMOCTh. CBoiicTBa
p—n-nepexona. I1omynpoBogHUKOBBIE
puOOpbI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c7838

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c7ael

bubmuoreka [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

62

63

64

65

66

67

68

DIEKTPUUECKHIA TOK B paCTBOPAX H
pacriaBax 3JIeKTPOJIUTOB.
DIEKTPOTUTHYECKAS TUCCOIUAIINS.
DIIeKTPOIHN3

DJEKTpUUYECKUI TOK B rasax.
CamocTosiTenbHBIN U
HECaMOCTOSITENbHBIN pa3psal. MonHus.
[Tnasma

DJexTpuuecKkrue mpudopsl U
YCTPOICTBA U UX MPAKTUYECKOE
npumeHeHue. [IpaBuna TeXHUKU
0e30macHOCTH

O06o0maromuii ypok
«INEeKTPOAUHAMUKAY

KonTponbhas pabota no teme
«2nekTpoctatuka. [locTostHHBIN
anekTpuieckuil Tok. Toku B
Pa3IMYHBIX Cpeax»

Pe3zepBHublii ypok. KonTposbHas
pabota no Teme "DneKTpoaHaAMHKA"

PesepBHbIii ypok. O000ma0muil ypok
o Temam 10 kacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c86fc

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c88be

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c8a8a

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c8c56

bubmuoreka [JOK
https://m.edsoo.ru/ff0c8f6c



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KITACC

Ne

Tema ypoka
1/ Yp
n

IlocTostHHBIE

MAarHMThl 1 UX
B3aHMMOJCHCTBU
¢. MarautHoe
nosie. Bexrop
MarduTHOM
WHTYKIUH.
JInann
MarHuTHOM
WHIYKIUU
MarauTtHOe
oJie
MIPOBOJIHUKA C
TOKOM. OnBIT
Opcrena.
BiaumoneiictBu
€ IIPOBOTHUKOB
C TOKOM

JlaGopaTopHas
pabota
«3yuyeHune
MarHUTHOTO
TIOJIST KATYIIIKH C
TOKOM»

JeiicTBue
MarHUTHOTO
MoJIst Ha
MIPOBOJTHHUK C
TokoM. Cuiia
Awmrepa.
JlaGopaTopHas
pabota
«Hccnenosanue
JIEUCTBUA
MOCTOSTHHOTO
MarHuTa Ha
PaMKy C TOKOM

KoanuyecTBO 4acoB

Kontpoas  IIpakTuue

Bce
HbIe cKHe
ro
padoThI padoTsbI
1
1
1 1
1 1

Jlara
U3Yy4YeH
us

DJIEKTPOHHBIE
nugpossie
o0pa3oBaTe/IbHbI
e pecypchbl

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c9778

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c98fe

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c98fe

bubnunoreka [IOK
https://m.edsoo.ru/ff
0c9ac0



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

JeiicTBue
MarHuTHOTO
MoJIs Ha
JIBIDKYITYHOCS
3apSIKEHHYIO
yactuily. Cuna
Jlopenua.
PaGora cubl
Jlopenua
DJIEKTPOMArHuT
Hasl UHIYKUHUA.
ITorok BexkTopa
MarHuTHOU
uaaykuuu. 3/1C
WUHYKIUU.
3akoH
AIEKTPOMATHUT
HOM MHIYKIUU
®dapanes
JlaGopaTopHnas
pabota
«HccnenoBanne
SIBJICHUS
3JIEKTPOMArHUT
HOW MHIIYKITUW»
NHIyKTUBHOCTH
. SIBnenue
CaMOMHIYKIHUU.
OJC
CaMOMHIYKIUU.
OHeprus
MarHUTHOTO
TMOJISI KATYIIIKH C
TOKOM.
DJIEKTPOMArHuT
HOE TI0JIe

Texanueckne
YCTpOMCTBA U
150:¢
MIPUMEHEHUE:
ITOCTOSIHHBIC
MAarHMTHI,
SJIEKTPOMATHUT

bubmuoreka [{OK
https://m.edsoo.ru/ff
0c9df4

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Ocal50

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0ca600



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

10

11

12

13

14

B,
AIIEKTPOJIBUTATE
JIb, YCKOPUTEIHN
9JIEMEHTAPHBIX
YaCTHUII,
WHIYKITMOHHAS
1eyb
O000marommii
YPOK
«MarauTHoe
mojJe.
ONEKTPOMarHuT
Hasl UHAYKIHDY

KoHntponbHas
pabora 1o Teme
«MarnautHoe
noJe.
ONEKTPOMAarHuT
Hasl UHTYKIHSDY

CBoOoHbIE
MeXaHNYECKHUE
KoJIeOaHHSI.
I'apmoHnueckue
KoJIeOaHus.
YpaBHeHue
TrapMOHUYECKHIX
KOJIEOQHMH.
[IpeBpaiienue
SHEPTUH
JlaboparopHas
pabora
«HccnenoBanue
3aBUCUMOCTHU
MepPHOJ1a MaJIbIX
KoJIeOaHMI
rpy3a Ha HUTH
OT JJIMHBI HUTH
¥ MaccChl Tpy3a»

KonebarenbHbli
KOHTYP.
CB00OOIHBIE
AIIEKTPOMATHUT
HBIE KOJIeOaHus

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Ocah82

bu6mmorexa [JOK
https://m.edsoo.ru/ff
0Ocad58

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Ocaf06

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0cb820



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

15

16

17

18

B HICAILHOM
KO0JIEOATEILHOM
KOHTYDE.
Amnanorus
MEXITY
MeXaHNIECKHUMU
51
AIIEKTPOMArHUT
HBIMU
KOJICOAHUSIMH
dopmyna
Tomcona. 3akoH
COXpaHECHHUS
SHEPIrUH B
HJICaJIbHOM
K0JIeOaTeIIEHOM
KOHTYpe

IIpencrasnenue
0 3aTyXaromINX
KOJIEOAHUSIX.
BeIHyX1eHHBIE
MEXaHUIECKHE
KoJIeOaHMS.
Pe3onanc.
BrinyxieHHbIC
ANEKTPOMATHUT
HBIE KOJeOaHus

ITepemenHbIi
TOK.
CunycouganbH
13171
MIEPEMEHHBIN
TOK. MOIIHOCTH
MEePEMEHHOTO
TOKA.
AMIUIUTYHOE U
JICUCTBYIOIIICE
3HAYEHHUE CUJIBI
TOKa U
HaIpsKEHUs

Tpancdopmarop

[IpousBoacTBo,

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0ch9c4

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Ocbb86

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Ochd34



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
https://m.edsoo.ru/ff0cbd34

19

20

21

22

23

nepenada u
norpebieHue
ANEKTPUUECKON
SHEPTUH

YeTpoiicTBO U
IIPaKTUYECKOE
IIPUMEHEHNE
AIEKTPUYECKOTO
3BOHKA,
reHeparopa
IIEPEMEHHOTO
TOKa, JTUHUH
JJIEKTpoIepesay

DKOJIOTHUECKHE
PHUCKH TIpH
MIPOU3BOICTBE
AIEKTPOIHEPT U
. Kynsrypa
HCIIOJIL30BaHUS
AJIEKTPOIHEPT U
B IIOBCETHEBHOM
JKU3HHA

Mexanuueckue
BOJIHBI, YCJIOBHSI
pacrpoCcTpaHeH
usd. I[lepuon.
CkopocThb
pacrpocTpaHeH
U U JUIMHA
BOJIHBI.
ITonepeunslie u
MPOJI0JIbHBIE
BOJTHBI

3ByKk. CKOpOCTh
3ByKa.
I'pomkocCTh
3ByKa. BeicoTa
ToHa. TeMOp
3ByKa
ONEKTPOMarHuT
HBIE BOJIHBI, UX
CBONCTBA U
CKOPOCTb.

bu6mmorexa [JOK
https://m.edsoo.ru/ff
0cc324

bu6mmorexa [JOK
https://m.edsoo.ru/ff
Occab4

bu6mmoreka [IOK
https://m.edsoo.ru/ff
OcccOc

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Occfel



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

24

25

26

27

28

29

[Ikama
AIEKTPOMATHUT
HBIX BOJIH

ITprHIMIIBL
PaguoOCBsI3H U
TEIICBUICHMUS.
Pazsutne
CPEICTB CBS3H.
Pannosokamus

KonTposnbHas
pabota
«Konebanus u
BOJTHBD)

IIpssMonuHenHO
e
pacIpocTpaHeH
ue CBeTa B
OIHOPOJHOM
cpeze.
Toueunsblit
HCTOYHUK
ceera. JIyu
cBeTa

OtpaxxeHue
CBETa. 3aKOHBI
OTpakKeHUS
CBETA.
ITocTpoeHue
N300paXeHUI B
MJIOCKOM
3epKaie

[Ipenomienue
ceera. [lonnoe
BHYTpEHHEE
OTpaKEHUE.
[IpenenbHbIl
YIOJI IOJIHOTO
BHYTPEHHETO
OTpakKCHHUS

Jlaboparopnas
pabora
«3mepenne
nokasare’s

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Occ6f8

bu6mmorexka [JOK
https://m.edsoo.ru/ff
0cd350

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0cd4e0

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0cd7f6

bu6mmorexa [JOK
https://m.edsoo.ru/ff
Ocd67a



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

30

31

32

33

34

35

36

MMPCIOMJIICHUA
CTCKJIa»

JIuH3bL
ITocTpoenue
M300paxKeHuil B
JIMH3E.
dopmyna
TOHKOM JIMH3BI.
YBennueHne
JIMH3BI

JlaGopatopHnas
pabota
«HccnenoBanne
CBOWCTB
M300pakeHHI B
JIMH3aX»

Hucnepcus
CBeTa.
CI1oXHBIHA
cocTtaB 6esnoro
cBeta. [IBer.
JlaGopaTopHas
pabota
«Habmonenne
TUCTICPCUUT
CBETa»
WuTepdepeniu
s CBETa.
Hudpaxius
CBETa.
Judpakiuonna
s pelIETKa
ITonepeuHocTh
CBETOBBIX BOJIH.
[Tonapuzanus
cBeTa

OnTHyeckue
npubopsI U
YCTpOMCTBA U
YCIIOBUS UX
0e3011acHOro
MIPUMEHCHUS

I'panuer

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Ocddle

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Oced22

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0cf02e

bu6mmoreka [JOK


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
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38

39

40

41

42

MPUMEHUMOCTHU
KJIACCUYECKOM
MEXaHUKH.
ITocTynatel
CHeUaIbHON
TEOPUH
OTHOCHTEIBLHOC
™

OTHOCHUTENLHOC
Th
OJITHOBPEMEHHOC
TH. 3aMelJIeHne
BPEMEHU U
COKpaInieHue
JUIMHBI

OHeprus u
HMITYJIbC
PENSATUBUCTCKO
W 4aCTHIIBI.
CBsi3b Macchl ¢
SHEPruen n
HUMITYJIBCOM.
DHeprus noKos

KoHntpoibHas
pabota
«OnTHkKa.
OCHOBEI
CIIEINAIbLHON
TEOPUH
OTHOCHTEILHOC
TH»

DOTOHBI.
dopmyna
[1nanka.
OHeprus u
UMITYJIBC
¢doroHa

OTKpBITHE U
UCCIIeIOBaHHE

dororddekra.
Onpitel A. T

CroneroBa

3aKOHEI

1

https://m.edsoo.ru/ff
0cf862

bu6mmorexa [JOK
https://m.edsoo.ru/ff
Ocfa42

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Ocfc68

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0cf6f0

bu6morexa [JOK
https://m.edsoo.ru/ff
Ocfel6

bu6morexa [JOK
https://m.edsoo.ru/ff
Ocffc4

bu6mmoreka [JOK


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

43

44

45

46

47

48

dororddekra.

YpaBHeHue
OUHITEHHA IS
dororddexra.
«Kpacnas
TpaHULa»

dororddekra

JaBnenue
cBera. ONBITHI
I1. H. JleGenena.
Xumudgeckoe
JIEeUCTBUE CBETA

TexHuueckue
YCTpPOMCTBA U
NPaKTUIECKOE
NPUMEHCHHE:
b oTORIIEeMEHT,
dboTomaTuuk,
COJTHEYHAS
Oarapes,
CBETOJINO]T

Pemenue 3amau
10 TEME
«DIEeMEHTHI
KBAHTOBOM
OIITUKI

Mogens aToma
Tomcona.
OMNBITHI
Pezepdopna o
PacCesHUIO 0.
YaCTHII.
[Inanerapnas
MOJIENTh aTOMa

IToctynater
bopa

W3nydyenue u
HOTJIOICHHUE
(OTOHOB IpHU
Iepexoie aToMa
C OJTHOTO
YPOBHS DHEPTUHU

https://m.edsoo.ru/ff
0d015e

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0d04a6

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0d0302

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0d091a

bubnunoreka [IOK
https://m.edsoo.ru/ff
0dOafa

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0dOafa



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
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50

o1

52

53

Ha JPYroOu.
Buael cnektpos
BomHOBEIE
CBOMCTBa
qacTUI. BoJHEBI
ne bpois.
Kopnyckynsipao
-BOJTHOBO#
Jyaau3M.
CroHTa"HHoe U
BBIHYKJICHHOE
U3JIy4YEHHE

OTtkpbiTHE
PaarOaKTUBHOC
Th. ONBITHI
Peszepdopna o
ONPEIETICHUIO
cocTaBa
pPalOaKTUBHOT
0 M3ITyYCHUs

CpolicTBa
anb(da-, 6era-,
ramma-
U3ITy4YCHHUS.
Bnusgaue
paaruoaKTUBHOC
TH HA )KUBBIE
OpTaHU3MBI

OTtkpbITHE
IPOTOHA U
HEHUTpPOHA.
N3oTomsI.
Anbda-pacma.
DJIEKTPOHHBIN U
MIO3UTPOHHBIN
Oeta-pacmaj.
l'amma-
U3ITy4yeHUe

DHeprus CBsI3U
HYKJIOHOB B
anpe. SAnepHsie
peakuu.
Snepusiii

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0dOca8

bu6mmorexa [JOK
https://m.edsoo.ru/ff
0d0fd2

bu6mmorexa [JOK
https://m.edsoo.ru/ff
0d1162

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d1356



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
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55

56

57

peakTop.
[Tpobnemsl,
MEePCIEKTUBBI,
JKOJIOTHYECKHUE
ACIEKThI
SIEpHOU
SHEPreTUKHU
DnemMeHTapHbIe
YaCTUIIBL.
OTKpbITHE
MO3UTPOHA.
Metonanl
HAOIIOAEHUS U
perucTpanuu
AJIEeMEHTaPHBIX
YaCTHII.
Kpyrubiii cron
«DyHnameHTan
BHBIE
B3aUMOJIENCTBU
s. EnuHCTBO
buznueckoit
KapTUHBI MUPa»

Bun 3Bé31H0r0
HeOa.
Co3Be3aus,
SApKUE 3BE3MbI,
IUTAHETHI, UX
BUIMMOE
JBIKEHHE.
Conneunas
cucremMa

Comnnre.
ConneuHas
aKTUBHOCTb.
Hctounuk
SHEPTUH
CouHIia 1 38631
3BE3 MBI, HX
OCHOBHEIE
XapaKTEPUCTHUK
U. 3BE3bI
TJIaBHOM

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0d0e38
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59
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62

IOCIIEJOBATEIIh
HOCTH.
BnyTtpeHnnee
CTPOEHUE 3BE3I.
CoBpeMeHHbIE
MPEJCTaBICHUS
o
MIPOUCXOXKICHU
1 1 3BOJIIOIUH
Connna u 3BE37

Mineunsii [1yTh
— Hama
I'anakTuka.
ITonoxenue u
JIBIDKCHUC
Connna B
I'amakTuke.
IamakTuky.
UY&EpHsbie nbIpbl B
SIpax TraJakTUK

Bcenennas.
Pazberanue
raJlakTHK.
Teopus
Bboapmoro
B3pbIBA.
PenukroBoe
U3IIy4YCHHE.
MeTtaranakTuka

Hepemennsie
poOIIeMbI
aCTPOHOMMHU

KonTtponbHas
pabora
«NEeMEHThI
aCTPOHOMUU U
acTpOUHUKID)

O0o0maronuit
ypok. Pomnb
bu3uKy 1
ACTPOHOMHUU B
SKOHOMHYECKOU
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67

TEXHOJIOTHYECK
OM, coITaabHOM
7 3THYECKOU
chepax
eATEIbHOCTH
YyeJIoBeKa

O6o06maromuit
ypok. Ponb u
MecTO (PU3UKHU U
aCTPOHOMHUH B
COBpPEMEHHOM
Hay4YHOU
KapTUHE MUpa

O0o00marommii
ypok. Ponb
buznIecKoi
TEOpHUU B
dbopmupoBaHUU
MPECTaBICHUI
0 pusuueckoi
KapTHUHE MHpa

O6o06maromuit
ypok. Mecto
buznueckoi
KapTUHBI MUPA B
obmeM psity
COBPEMEHHBIX
€CTECTBEHHO-
HAYYHBIX
MIPEJCTaBICHUI
0 NpUpOAE
Pe3epBHblii
YPOK.
MarnuTHoe
oJe.
ONEKTPOMarHuT
Hasl UHIYKIHUS

Pe3epBHblii
ypok. Onruka.
OcHOBBI
CIIeIMaIbHOMN
TEOPUH
OTHOCHUTEILHOC



™

Pe3epHblit ypok.

KBanToBas
68 dusnka.
OJIEeMEHTHI
ACTPOHOMHH U
acTpou3uku
OBLIEE
KOJIMYECTBO
YACOB I10

I[TPOTPAMME

68

bub6mnoreka [IOK
https://m.edsoo.ru/ff
0d1784
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YYEBHO-METO/JUYECKOE OBECIIEYUEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA OBA3ATEJIBHBIE YUEBHBIE
MATEPHUAJIBI JIJ151 YYEHHUKA
 Owusuka, 10 xmacc/ Kacesnor B.A., OOmectBo ¢ orpaHu4eHHON
oTBeTCTBEHHOCThIO «JIPODA»; AxkuuonepHoe obuiectBo «l3narenbcTBo

«IIpocBernienue»
» Owmsuka, 11 xmacc/ Kacesaor B.A., OOmecTBo ¢ orpaHuYeHHOU
oTBeTCTBEHHOCThI0 «JIPODA»; AxkuuonepHoe obOmectBo «M3narenbcTBo
«IIpocBemieHue»

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA
[Iporpamma kypca ¢usuku ans 10—11 knaccos. bazoBblii ypoBens (aBTop B.
A. KacbsiHOB)

YMK «®uzuka. 10 knacc. ba3oBslil ypoBEHb»

®wusuka. 10 knacc. ba3oBblil ypoBeHb. YUEOHHUK C 3JIEKTPOHHBIM MPUIIOKEHUEM
(aBTop B. A. KacbsiHOB).

®usmka. 10 knacc. ba3oBelii ypoBeHb. MeToauueckoe nocodue (aBtop B. A.
KacesHOB).

®usuka. 10—11 knaccel. bazossiit ypoBeHb. TeTpaas s 1ab0paTOpHBIX padboT
(aBTopsl B. A. KacesHoB, B. A. KopoBun).

®usuka. 10—I11 xknaccel. ba3zoBeiii  ypoBeHb. KoMIiuiekT Terpaneit mis
KOHTpPOJIbHBIX paboT (aBTop B. A. KachsiHOB)

®uzuka. 10 knace. unaktuueckue kapTouku-3aaanus (aBropel M. A. Yiakos,
K. M. Ymakos).

YMK «®wusuka. 11 knacc. ba3oBelil ypoBEHb»

®wusuka. 11 kmacc. ba3oBbiit ypoBeHb. YUEOHUK C 3JIEKTPOHHBIM MPUIIOKEHUEM
(aBTop B. A. KacbsiHOB).

®uszuka. 11 kmacc. ba3zoBeiil ypoBeHb. Meroguueckoe nocoodue (aBrop B. A.
KacpstHoB).

®usuka. 10—11 knaccel. ba3osiit ypoBeHb. Tetpaas 11 1ab0paTOpHBIX padboT
(aBTops! B. A. Kacesanos, B. A. KopoBun).

O®usuka. 10—I11 xknaccel. baszoBeii ypoBeHb. KoMriuiekt Terpament miist
KOHTPOJBHBIX paboT (aBTopsl B. A. Kacesinos, U. B. UrpsioB).

®dusuka. 11 knace. unakTudyeckue KapTouku-3aaanus (aBTopel M. A. Yakos,
K. M. Ymiakos).



IHHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

http://nsportal.ru - conmansHas ceTb paOOTHUKOB 0Opa30BaHHS.
http://markx.narod.ru/pic/ - ¢usuka B mkoie.
http://festival.1september.ru/articles/ - ¢ecrtuBanp mnegarormyeckux HUACH
«OTKPBITBINA YPOK».
http://www.fizika.ru/ - caiit aus yunrenei GU3MKA ¥ UX YICHUKOB.
http://www.physics.ru/ - marepuaisl o Gpu3uke.
WWW . ege .edu.ru - mapopManmorHbii moptan EI'D.

http :// school - collection . edu . ru / - enunas xomiekuus [{OPos



