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HOACHUTEJBHAA 3AIIUCKA

[Iporpamma 1o ¢Qu3uke 06a30BOr0 YpOBHS Ha YpOBHE CpEIHETO OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE TMOJIOKEHUU M TPeOOBaHUI K pe3yJibTaTam
OCBOCHHSI OCHOBHOI 00pa3oBaTeNbHOM MpoTrpaMMebl, npeacTaBieHHbIXx B OI'OC
COO, a Taxke ¢ yu€rom denepaibHOW paboyeill MporpamMMmbl BOCIUTAHUS U
KOHIIETIIMK TpernojiaBanusi ydeOHoro mnpeamera «Pusnka» B 00pa3zoBaTEIbHBIX
OpraHu3anuUsIX Poccuiickou denepanuu, peATU3yIOIINX OCHOBHBIE
o0Opa3oBaTeIbHbIE MPOTPAMMBEI.

Conepxkanue mporpamMMmbl MO (U3MKE HANpaBIeHO Ha (GOPMHUPOBAHUE
€CTEeCTBEHHO-Hay4YHOM KapTuHbI wMupa ooOyuarmmxcs 10-11 kimaccoB mnpu
oOydeHn” ux ¢pu3nke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-IESTEILHOCTHOTO
nonxona. Ilporpamma no ¢usuke coorBerctByeT TpeboBanusim OI'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, TMPEIMETHBIM W METalpeAMETHBIM pe3yJibTaTaM
oOydeHHs, a TaKXKE YYUTHIBAET HEOOXOAMMOCTb peaM3alUU MEXIPEIMETHBIX
CBA3€H (U3BMKUM C €CTeCTBEHHO-HAy4YHbIMM Y4e€OHbIMU TpenMeramu. B Hei
ONPEENSIOTCS OCHOBHBIEC LI€NIM M3Y4YeHHs (DU3MKM HA YPOBHE CPEJHEr0 OOIIETro
o0Opa3oBaHus, TUIAHUPYEMbIE PE3yJIbTaThl OCBOEHUSI Kypca (DU3UKHU: JTUUYHOCTHBIE,
MeTanpeIMeTHbIE, IpeIMeTHbIE (Ha 0a30BOM YPOBHE).

[Tporpamma 1o ¢pu3nke BKIIOYAET:

e IJTAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (U3HKM Ha 0a30BOM ypOBHE, B

TOM YHCJI€ NPEIMETHBIE PE3yIbTaThI 110 ToAaM O0y4EHHUS;

e coiepkanue yueOHoro npeamMera «dOusuka» no rogam oOydeHus.

®du3uka Kak Hayka O HauOolsiee OOIIMX 3aKOHAaX MPHUPOABI, BBICTyNas B
KayecTBe y4eOHOro MpeMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY
3HaHUI 00 okpysxaroniem Mupe. LIIKoapHbIN Kypc (U3UKHA — CUCTEMOOOPA3yIOIHIA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SIBJIICHHWM, HW3y4aeMbIX XHUMHEH, OHOJIOTHEH,
busznueckoir reorpadueir u actpoHomuein. lcnonb3oBaHWMEe U aKTUBHOE
OpUMEeHEeHUEe (DU3MYECKUX 3HAHMM  ONpeNeNsieT Xapakrep U pa3BUTHE
pPa3HOOOpa3HbIX TEXHOJOTHM B cdepe SHEPreTUKH, TPaHCIOpTa, OCBOEHUS
KOCMOCa, TMOJIYYEHHs] HOBBIX MAaTEpPHAIOB C 33JaHHBIMU CBOMCTBAMHU M APYIHX.
W3ydyenne ¢u3MKH BHOCHUT OCHOBHOM BKJIaa B (DOPMHUPOBAHHE ECTECTBEHHO-
HAyYHOU KapTHHBI MHUpa OOyYarommxcs, B (GOPMHUPOBAHUE YMEHHH MPUMCHSTH
HAYYHBIN METO]T TO3HAHUS MPHU BHITIOJHEHUH UMH YI4€OHBIX UCCIICTIOBAHUN.

B ocHoBy kypca ¢usukm uisi YpOBHS CPEIHETO 00Iero o0pa3oBaHUs
MOJIOKEH PAl HUJEH, KOTOpPhlE MOXKHO paccMaTpUBaTh KaK MPHUHIUIIBI €ro
OCTPOEHHMUS.



Hoesa yenocmnocmu. B COOTBETCTBUU C HEW KypC SIBISIETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepHall U3 BCEX pa3fesioB (DU3MKHU, BKIIIOYAET KaK
BOMIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHON (DU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HeW Mmarepuan Kypca (U3UKA
o0beMHEH BOKpYr (Qusnueckux Teopuid. Begymmum B Kypce sBISeTCS
dbopMupoBaHUE TPEACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTe€pUH, BEIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzamusi mpezmnosiaraeT HCIOJb30BaHHUE
T'YMaHUTAPHOTO TOTEHIMAla (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
buzuku ¢ pa3BuTHEM OOIIECTBAa, a TakkKe C  MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMH M DKOJIOTHUYECKUMU MPOOJIeMaMH.

Hoess  npuknaonoi  nanpasnennocmu. Kypc ¢Gusukum  mpepamnosiaraet
3HAKOMCTBO C IIMPOKHUM KPYIrOM TEXHUUYECKHX M TEXHOJIOTMUYECKUX MPUIOKEHUM
W3YYEHHBIX TEOPU U 3aKOHOB.

Hoes »skonocusayuu peanusyerTcss TMOCPEIACTBOM BBEJCHUS DIIEMEHTOB
colepKaHus, TMOCBSIIEHHBIX OSKOJOTUYECKUM TMpolieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PA3BUTUEM TEXHUKUM M TEXHOJOTHM, a Takke OO0CYXICHHS
npo0sieM palMoOHAIBHOTO MPUPOIONIOIB30BAHMS U SIKOJIOTHYECKON 0€30MacHOCTH.

Crep:KHEBBIMU 3JIEMEHTaMU Kypca (U3MKM Ha YPOBHE CpPEJHEro OOIIEero
oOpa3oBaHus fBIAOTCS (pusmdeckue teopuu (HopMHpOBAaHUE MPEJCTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UUECKON TEOpUH, POJik (PyHIaMEHTAIbHBIX 3aKOHOB U
INPUHIIMIIOB B  COBPEMEHHBIX IMPEJICTABICHUSAX O NOPUPOAE, TIPaHUIAX
NPUMEHUMOCTH TEOpUM, Ui OMNUCAHUS €CTECTBEHHO-HAYYHBIX SIBICHUWA U
IPOLIECCOB).

CHCTEMHO-AESITENIBHOCTHBIN MOJIX0 B Kypce (DU3MKU peann3yeTcsl MpPexkIe
BCEro 3a CYET OpraHU3allMHd HKCIEPUMEHTATbHOU AESATENHHOCTH OOYYarOIIHUXCH.
Jns 6a30Boro ypoBHS Kypca (U3HKH — O3TO HCIIOJIB30BAHUE CHCTEMBI
(pOHTATBHBIX KPATKOBPEMEHHBIX SKCHEPUMEHTOB U JaOOpPaTOpPHBIX padoT,
KOTOpBIE B Iporpamme mo ¢u3nke 0ObeTUHEHBI B OOLIMI CIHUCOK yYEHHYECKHX
NpaKTHYECKUX paboT. BriaeneHue B yka3aHHOM MepedyHe J1abopaTOpHBIX padorT,
OPOBOJUMBIX JJISI KOHTPOJSL W  OLEHKH, OCYHIECTBISICTCS  YYaCTHUKAMHU
o0pa30oBaTeIbHOIO IMpoLecca HCXOAs M3 OCOOEHHOCTEH IUIAHUPOBAaHUA H
ocHamieHus: kabunera ¢Qusuku. Ilpm »3TOM obecmeunBaeTcss OBIAJCHHE
OOyJarOIMMHUCST YMEHUSIMUA TPOBOJIUTH KOCBEHHBIC HM3MEPEHHS, HCCIIEIOBAHUS
3aBUCUMOCTEH (U3MUECKUX BEIMYUH M TIOCTAHOBKY OIIBITOB TIO TIPOBEPKE
IIPEJI0KEHHBIX THUITOTES.

bonpiioe BHUMaHHWE YJNIENSAETCS PELICHHI0 PACUYETHBIX M KAYECTBEHHBIX
3aaad. [Ipu 3TOM 111 pacu€THBIX 3a/la4 MPUOPUTETOM SIBIISIIOTCS 3aJa4dl C SBHO
3aJlaHHOM (HPU3UYECKOM MOJIEIIBIO, TIO3BOJISIONINE MPUMEHATh U3yUYE€HHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOI0 pasjiena Kypca, Tak U HMHTETpUpPYs 3HAHUS U3
pa3HbIX pa3ienoB. J[Js KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SBIISIOTCS 33JlaHUS Ha
0o0BbsICHEHHE TMpOTEeKaHUsl (U3MYECKUX SBJICHUM W TPOLIECCOB B OKpPY)KaIOIIEH
KU3HU, TpeOyronue BbhIOOpa (U3MYECKON MOAENU IS CUTyallMd TPAKTHKO-
OpHUEHTHPOBAHHOTO XapakTepa.

B coorBerctBum ¢ TtpeboBanusimu DPIOC COO x wmarepuaibHO-
TEXHUYECKOMY OOEeCMeYeHuI0 yueOHOro mporecca 0a30BbI ypOBEHb Kypca
(bu3MKU HA YpPOBHE CpeHEro 00IIero 00pa3oBaHus OJKEH U3Y4aThCs B YCIOBHIX
pPEeIMETHOTO KaOuHeTa (PU3UKU WM B YCIOBUSAX HMHTETPUPOBAHHOIO KaOWHETa
IPEeIMETOB €CTECTBEHHO-Hay4HOro Iukia. B kaOuHere (QU3MKM JTOJKHO OBITH
HeoOxonuMoe JabopaTopHoe O000pyAOBaHHME Ui BBIMOJHEHUS YKa3aHHBIX B
nporpamMme no QU3MKe yYeHHYECKUX MPAKTUYECKHX PaboT U JEMOHCTPALIMOHHOE
000pyI0BaHUE.

JlemoHcTpanimoHHoe o0OopyaoBaHue QopMupyercs B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIBHOM  JOCTaTOYHOCTH M 00ECleYyMBaeT MOCTAHOBKY
NEPEUUCICHHbIX B TMporpaMMe MO (HU3MKE KIIOUEBbIX JEMOHCTpAUUNA AJis
UCCJIEIOBAaHUS  W3Y4YaeMbIX  SIBIEHUA W  MPOLECCOB, OMIHUPUYECKUX U
(yHIaMEeHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUN.

JlaGopatopHoe 0O0OpyJIOBaHHE [JIi YUYCHUYECKHX TMPAKTHUYECKUX pabdboT
dopmMupyeTcsi B BUAE TEMaTUYECKHUX KOMILUIEKTOB M OOECIeUMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JABYX oOydarommxcs. TeMaTHyecKue KOMILUIEKThI
1a00paToOpHOro OOOpPYJIOBAHMS JIOJKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(MPOBBIX NPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJIE HU(DPOBBIX 1aOOpATOPHUI.

OCHOBHBIMM LIEJISIMH U3y4YeHUs (PU3UKH B 0011EM 00pa30BAHUHU SABIISFOTCS:

e hopMupoBaHMEe WHTEpeca M CTPEMIICHHS OOYYaIOIIUXCS K HAay4dHOMY
M3YYCHUIO TPUPOJbI, PA3BUTUE HUX MHTEJUICEKTYaJIbHBIX M TBOPYECKHX
CIOCOOHOCTEN;

e pPa3BUTHE MPEACTABICHUI O HAYyYHOM METOJE MO3HaHUA U (HOPMHUPOBAHUE
MCCJIE0BATEIBCKOrO0 OTHOLIEHUS K OKPYKAIOLIUM SIBJICHUSM;

 hopMHpoOBaHME HAYYHOTO MUPOBO33PEHUS KAaK PE3yNbTaTa U3yuYeHUsI OCHOB
CTpOCHHSI MaTepHH U (PyHAAMEHTAIbHBIX 3aKOHOB (DU3HKH;

e hopMupoBaHre yMEHHMH OOBSACHATH SBJICHHS C  HCIIOJIB30BAHUEM
(¢U3nYeCKUX 3HAaHUN U HAYYHBIX JOKA3aTEIbCTB;

o GOpMUpOBaHUE TMPEACTABICHUN O POJAM (UMKH Ul Pa3BUTHS JAPYTUX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJOTHUH.

JlocTimkeHune 3THX 1eneld oOecreunBaeTcs pelleHrueM CIEQYIoIuX 3a/1ad B

npolecce U3ydeHus Kypca (pu3nKu Ha ypoBHE CpeHEro oOIero oopa3oBaHus:



« IPUOOPETEHUE CUCTEMbBI 3HAHHUKM 00 00IMMX (U3UUIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpUAX, BKIIOYAsT MEXaHUKY, MOJEKYISIpHYIO (U3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPODU3UKY;

e popMupoBaHHEe yYMEHUI TNPUMEHATH TEOPETHUYECKUE 3HAHMS IS
oOBbsiCHEeHUsI (PU3WYECKUX SIBICHUW B TIPUPOJE U JUIS TPUHSITHUS
IPAKTUYECKUX PEHICHUHN B TOBCEIHEBHOM XKU3HU;

¢OCBOCHHE CIOCOOOB PEIICHUS] Pa3IUYHBIX 3a7ad C SBHO 3aJaHHOMU
dusznueckol MoJeNbl0, 3a/lad, MOAPA3yMEBAIOIIUX CaMOCTOSITEIIbHOE
co3faHue PU3NYECKON MOJIeNH, aJICKBATHON YCIOBUSM 33J1a4H;

e[IOHUMaHHE (PUINYECKUX OCHOB M MPHUHIMIOB JACUCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO
cpeny;

¢ OBJIQJICHHE METOJaMH CaMOCTOATEIBbHOIO ITUIAHUPOBAHUS M TPOBEACHUS
(Gu3MUeCKNX HKCIIEPUMEHTOB, aHAJIM3a M HUHTEPIpEeTall HH(POpPMAaIUH,
OTpEIEICHHS JOCTOBEPHOCTHU MOJIYYEHHOTO pe3yibTaTa;

«CO3JIaHHME YCIIOBUH ISl Pa3BUTUS YMEHHH IMPOCKTHO-HCCIEI0BATEIHCKOM,
TBOPYECKOM JIESTEIBHOCTH.

Ha wusyuenne ¢usuku (06a30BbI ypOBEHb) Ha YpPOBHE CpEIHEro OOIIero
obpazoBanusa oTBoauTCcs 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B HE/IEINIO), B
11 knmacce — 68 yacoB (2 yaca B HEJCITIO).

[Ipennaraemerii B mporpamMmMe mo (GU3MKE TMepeueHb J1abOopaTOPHBIX W
NPaKTHYECKUX paboOT ABIAETCS PEKOMEHIOBAHHBIM, YUWTENh [ENaeT BBHIOOP
IIPOBEJICHUS JIA0OPAaTOPHBIX pPabOT M OMBITOB C YYETOM HHIWBHIYaTbHBIX
0COOEHHOCTEN 00yUaroIIUXCS.



COJEPKAHUE OBYUYEHUA
10 KJIACC

Paznen 1. ®u3uka u MeTOAbl HAYYHOI'0 MO3HAHUSA

®uszuka — Hayka o mpupojae. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
mupa. Posib »KCnepuMEeHTa W TEOPUM B TNPOIECCE TMO3HAHUA MPUPOJIBI.
DKCIEpUMEHT B (hU3HUKE.

MonaenupoBanue (QU3NYECKUX SBICHUN W TporieccoB. HaydHbie TUmoTe3Hl.
duszndecKkue 3aKOHbI U TEOpHH. ['paHUIBI MPUMEHUMOCTH (DU3NYECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUSI.

Ponb u mMecto ¢usuku B GOpMUPOBAHWU COBPEMEHHOW HAay4yHOU KapTUHBI
MHUpPA, B TPAKTUYECKOUN AEATEIHbHOCTHU JIOACH.

Jlemoncmpayuu

AHanoroBeie U MUGPOBBIE H3MEPUTEIIbHBIE MNPUOOPHI, KOMIBIOTEPHBIC
JIATYHNKH.

Pa3znen 2. Mexanuka

Tema l. Kunemamuka

Mexannueckoe OBUKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBHIKECHUSI.
Cuctema otcuéra. TpaekTopus.

[lepemenienune, cKopocTh (CpemHsisi CKOPOCTh, MTHOBEHHAss CKOPOCTh) H
YCKOPEHUE MAaTepUaJbHOW TOYKH, MX IMPOEKIUU HAa OCHU CUCTEMBI KOOpIWHAT.
CnoxeHue nepeMenieHui 1 CJI0)KeHUe CKOPOCTEN.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsMONMHEtHOe nBmxkeHue. ['paduku
3aBUCHUMOCTH KOOpPJHWHAT, CKOPOCTH, YCKOPEHUs, IyTH U IEpEeMEIICHUs
MaTepUaJIbHON TOYKUA OT BPEMEHHU.

CBo0OoHOe nazienre. Y ckopeHue CBOOOAHOTO MaICHUS.

KpuBonuneitHoe  nBukeHue. JIBWKEHHE  MATEpUAIIBHOM  TOYKH IO
OKPYKHOCTH C ITOCTOSIHHOM 10 MOJYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JINHEHAs
ckopocTh. [lepuoa u yactora obparnienus. LlenTpocTpeMHUTEIbHOE YCKOPEHHE.

TexHuyeckue YCTPOMCTBA M MPAKTUYECKOEC MPUMEHEHHE: CHUIOMETP,
JIBUKEHHUE CHAPSAO0B, LIEIHbIE U PEMEHHBIE NTEPEIaUH.

Jlemoncmpayuu

Monenb cuctembl OTCUETA, MILTIOCTPAIUS KHHEMATHUYECKUX XapaKTEPUCTUK
JIBYKCHUSL.

[IpeobpazoBaHre TBUKEHUI C UCTIOIBb30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AyXe U B Pa3pe’KeHHOM MPOCTPAHCTRE.

Habnronenue aBukeHus Teia, OPOIIEHHOTO MO YIJIOM K TOPU30HTY U
TOPU30HTAIBHO.



N3mepenune yckopeHusi CBOOOIHOTO MaACHUSI.

Hanpasnenue ckopocTy npu ABUKEHUU MO0 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1a6opamopHuvle pabomol

N3ydeHne HEpaBHOMEPHOTO ABUKEHUS C LEIbIO ONMPEAECICHUS MIHOBEHHOMU
CKOpOCTH.

UccnenoBanre COOTHOLIEHUS MEXAY NyTSAMH, MPOMACHHBIMUA TEJIOM 3a
MOCJIEIOBATENIbHBIE PABHBIE IPOMEXKYTKA BPEMEHH IMPU PABHOYCKOPEHHOM
JBUKEHUM C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHne nBUKEHU [IapUKa B BI3KOU KUIAKOCTH.

N3yuenue nBuxeHus teaa, OpoueHHOT0 TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipynuunn ~ otHocutenbHOCTH  [amunes. IlepBwii  3akoH  HeroToHa.
NHepunanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuina. [lpunnun cynepno3uuuu cwi. Bropoit 3akon HeroToHa
JUIL MAaTepUaJIbHOM TOUKHU. TpeTuii 3aKkoH HbroTOHA 1711 MaTepUaIbHbBIX TOYEK.

3akoH BcemupHOro tarorenus. Cuia Tsbxkectu. llepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Bunsl Tpenus (1mokos, CKoiabxeHus, kauenus). Cuna tpenus. Cyxoe
Tperue. Cuiia TpeHUs! CKOJIBKEHUS U cujla TpeHus nokos. KoagduuueHt tpeHus.
Cwuita cOpOTUBIIEHNS NIPH IBU)KEHUU TEJA B KUJIKOCTH WUIIN Ta3e.

[TocTynarenpHOE U BpalaTeJIbHOE ABMKEHUE a0COIIOTHO TBEPAOIO TENa.

MoOMEHT cuiibl OTHOCHUTENBHO OCH BpameHusd. Ilnedo cuibl. YcinoBus
paBHOBECUSA TBEPAOTO TEA.

TexHHu4ecknue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHWE: TMOJIINUITHUKH,
JIBU>)KEHUE UCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu

SIBrienue nHepUn.

CpaBHEHHE Macc B3aMOJEHCTBYIOLIUX TEN.

Bropoii 3akon HerotoHa.

Nsmepenue cui.

Crnoxxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT eopmauu.

HesecomocTts. Bec Tena nipu yCKOpEeHHOM NOIbEME U MIAJICHUU.

CpaBHeHUE CUJT TPEHUS TTOKOS, KAUYEHUS U CKOJIbKEHUS.

VYcioBust paBHOBeCHS TBEPIOro Teia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3yuenue apmxenus Opycka Mo HaKJIOHHOM MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B IMPYXUHE U
PE3MHOBOM 00pasiie, OT X JAehOopMaIIHH.

HUccnenoBanne ycnoBuil paBHOBECHS TBEPAOTO Tella, HMEKOLIETO OCh
BpalICHUS.

Tema 3. 3akonvl coxpanenus é mexanuke

Nmnynbc MarepuanbHOM TOUKHM (Te€na), CHUCTEMbl MaTE€pUATbHBIX TOYEK.
NMnynbc cuiibl U1 U3MEHEHUE HUMITYJIbCa Tela. 3aKOH COXPaHEHHs HMITYJIbCa.
PeaktuBHOE IBMXEHUE.

Pabora cyibl. MOIIIHOCTH CHUJIBI.

Kunetnueckass sHeprus marepuainbHOoM Touku. Teopema 00 H3MEHEHUU
KHHETUYECKOW SHEPTUU.

[TorennuanbHas SHEprusl. [TorenmanbHas SHEprus yIpyro
nedhopMupoBaHHOM  TNpykuHbl.  [loTeHuManbHass dSHEprusi Tejaa  BOIU3H
MOBEPXHOCTH 3€MJIH.

[loTennuanbHple W HENMOTeHIUalbHble  cuwibl.  CBs3b  paboOThHI
HETIOTCHIUAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrHuM CHUCTEMBI TEIN.
3aKOH COXpPAHEHHUSI MEXaHUYECKON YHEPTUHU.

Ynpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHU4ecKrue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: BOJOMET, KOMED,
MPY>KUHHBIN MTUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpPaHEHHUS UMITYJIbCA.

PeakTuBHOE IBHXKEHHUE.

[lepexoa moTeHIMAIbHON 3HEPTUU B KHHETUYECKYIO U OOPATHO.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3ydenne abCOMIOTHO HEYNPYTOro yAapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX
HUTSHBIX MATHUKOB.

UccnenoBanue cBsizu pabOTHI CHIIbI C U3MEHEHUEM MEXaHUYECKOW IHEPTrUu
TeJla Ha IPUMEPE PACTSIKEHHS PE3UHOBOIO KTYyTa.

Paznen 3. MousiekynsipHasi pu3MKa U TEPMOANHAMHUKA

Tema 1. Ocno6vl MOEKYNAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. Huddysus. Xapakrtep IBUKEHUS U
B3aUMOJICUCTBUS YaCTUL] BewecTBa. MOJENn CTPOCHUS Ta30B, KUJIKOCTEN U
TBEPJIBIX TEJI U OOBSICHEHHUE CBOIMCTB BEIIECTBA HA OCHOBE 3TUX Mojeleid. Macca u
pa3Mepsbl Mosiekyil. KonnuectBo Bemectna. [loctosiHnas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u e€ usMmepenue. lllkana temneparyp
Llenscus.



Mognens  uaeanbHOoro ra3za. (OCHOBHOE YpaBHEHHE  MOJICKYJISIPHO-
KUHETUYECKOW TEOpUM HJACabHOTO raza. AOCONIOTHAas TeMIiepaTtypa Kak mepa
CpeaHEell KWHETUYECKON SHEpPruu TEIUIOBOTO JBMKEHUs dvacTul rasza. Illkama
temrieparyp KenbBuHa. I'a3oBbie 3akoHbl. YpaBHeHue MeHaeneeBa—Knanelpona.
3akoH /lanbToHa. M30mponeccsl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mnpencraBieHrHe H3OMPOILECCOB: H30TEPMA, H30X0Pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbITel, JOKa3bIBAIOIIME JUCKPETHOE CTpOEHHME BeliecTBa, Qororpaduu
MOJIEKYJI OPraHUYECKUX COSIMHECHUI.

OnpiThl 10 AU GY3UN KUJTKOCTEN U ra30B.

Mopenb OpOyHOBCKOTO JABHKCHHUS.

Mopens onbita [TepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYIISIPHOTO
B3aUMOJEHCTBHSL.

Monens, WUTIOCTpUpPYIOIIas TPUPOY JABJICHHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE ypaBHEHHWE COCTOSHUS HJCaIbHOTO Trasa,
U30MPOIECCHI.

Yuenuueckuii sxkcnepumenm, nabopamophwie pabomuwl

Ornpenenenue Macchbl BO3/yXa B KJIACCHOW KOMHAaT€ Ha OCHOBE M3MEPECHUI
00bEéMa KOMHATHI, JJABJICHUS U TEMIIEpaTyphl BO3AyXa B HEM.

HccnenoBanre 3aBUCUMOCTU MEX Y NTapaMeTpaMK COCTOSIHUSL pa3peKEeHHOTO
rasa.

Tema 2. Ocnogbl mepmoouHamuKu

TepmonnHamMuueckass cuctemMa. BHYTpeHHsII dHEprus TEPMOJIWHAMUYECKOU
CUCTEMBI U cTIoc0o0bI €€ n3meHeHus. KomndaecTBo Teminotel u paborta. BHyTpeHHss
SHEpPrusi  OJHOATOMHOTO  HUJEaJbHOro  rasa. Buasl  Temionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3TyUeHUE. Y IeJIbHasl TEIUIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTHI MpH TEIUIONEpEIaye.

[Tonsitue 006 ammabatHoM mpormecce. I[lepBhIif 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHne TepBOTO 3aKOHA TEPMOJWHAMHKK K wm3omporieccaM. [ 'paduueckas
UHTEpIpeTaIys padoThl rasa.

Bropoii 3akon tepmommHamuku. HeoOpaTuMocTh MPOIIECCOB B MPHUPOJIE.

TennoBbie MamvHbL. [IpUHIUIIBI JEUCTBUS TEIIOBBIX MAIIIMH.
[IpeoOpa3zoBanus HSHEpPruM B TEIUIOBBIX MamuHax. KoadduiueHt mone3noro
nerictBus TerioBod MammHbl. [{ukn KapHo m ero ko3¢ @UIMEHT IOJIE3HOTO
JEHCTBUS. DKOJIOTUUECKHE MPOOIEMBI TETNIOIHEPTETUKH.



TexHuueckue yCTpoOCTBA W MPAKTUUYECKOE MPUMEHEHHE: JBUTATEIb
BHYTPEHHETO CTOpaHUsl, OBITOBON XOJOAUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meHenne BHYTpeHHEH 3HEpruu Tela MpU COBEPIICHUH PaOOTHI: BBUIET
npoOku u3 OyTBUIKM TOJ JEWCTBHEM CXATOro BO3JyXa, HarpeBaHue 3pupa B
JATYHHOU TpyOKe MyTEéM TpeHHS (BUICOACMOHCTPAIINS ).

N3menenue BHyTpeHHEN SHEPTUU (TeMIEepaTyphl) Tela Mpu Teruionepeaaye.

OnpiT no aauabaTHOMY pacIIMpeHuto Bo3Ayxa (OMBIT € BO3AYUIHBIM
OTHHBOM).

Mopenu napoBoii TypOUHBI, ABUTATENs BHYTPEHHETO CrOpaHHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii skcnepumenm, nabopamopHwie pabomwl

N3MepeHue ynenbHON TEIIIOEMKOCTH.

Tema 3. Azpezammnvie cocmosanusa eeujecmea. Dazoevie nepexoovl

[TapooOpaszoBanue u kouaeHcanus. Mcnapenue u kunenue. AOGCOMIOTHAS U
OTHOCUTENbHAsl BIIAXXHOCTh BO31yXa. HacelmeHHbId mnap. YaenbHas Teruora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPbl KUTIEHUS OT JTaBJICHUS.

Tépnoe Teno. Kpuctannuueckue u amopdHble Tesia. AHU30TPOIKS CBOWCTB
kpuctamwioB. Kunkue kpuctamwibl. CoBpeMeHHble MaTepuaybl. [lnaBnenue u
KpUCTain3aius. Y aejbHas TerioTa miasienusd. Cyonumarusi.

YpaBHeHUE TEIIOBOTO OagaHca.

TexHuyeckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KAJTOPUMETP, TEXHOJOTUH TOJYYEHHUS COBPEMEHHBIX MaTE€pUaloB, B
TOM YHCJIE HAHOMATEPUaaoB, U HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBoiicTBa HACHIIIIEHHBIX MAPOB.

Kunenue npu noHuKE€HHOM JaBJICHUU.

CnocoObl U3MEpEeHUSs BIAXKHOCTH.

Habmionenne HarpeBanus U IIIaBJICHHUS KPUCTAIIIMYECKOTO BEIIECTBA.

JleMoHCTpanys KpuCTauIoB.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

H3mepeHne OTHOCUTENIbHOM BIAXXHOCTH BO3/yXa.

Pa3znen 4. DieKTpoAMHAMHUKA
Tema 1. dnekmpocmamuka
OneKTpu3anms Tel. OJIEKTpUYeCKHi 3apsia. JlBa BHAA DIEKTPUUYECKUX
3apAnoB. [IpoBOOHUKH, IUAJIEKTPUKUA U TOJYNPOBOAHUKU. 3aKOH COXPAHEHUS
AIEKTPUUECKOTO 3apsiia.
B3anmonerictBue 3apsaaoB. 3akoH Kynmona. ToYedHBIN 2IEKTPUUYECKUI 3apsia.
Onektpuueckoe nojue. Hanpspk€HHOCTE anekTpudeckoro mons. [Ipuanun



CYNEPIIO3ULAN DBJIEKTPUYECKUX MOJel. JIMHUM HanpsyKEHHOCTU JJIEKTPUUECKOIO
TIOJIAL.

Pabora cunm  anektpocratmdyeckoro  mojisa.  Ilorennman.  PasHocTh
noTeHUManoB. I[IpoBOAHMKM U AMDIIEKTPUKH B DJIEKTPOCTATUYECKOM MOJIE.
JnanekTpuyeckas NpOHUIAEMOCTb.

DnekTpoéMKocTh. KonaeHcaTop. DneKTpOEMKOCTh IIOCKOTO KOHJIEHCATOpA.
DHeprus 3apsHKEHHOT0 KOHJIEHCATOPa.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: DSIEKTPOCKOI,
ANEKTPOMETpP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHHE JIIEKTPONpPHOOPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN anmnapar, CTpyHHbINA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHLIUIL IEUCTBUS JIEKTPOMETPA.

B3anmoelicTBuE HaIEKTPU30BAHHBIX TE.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEI.

[IpoBOAHMKH B 3JIEKTPOCTATUUECKOM MOJIE.

DJIEKTPOCTATHYECKAS 3alUTA.

JIMDAEKTPUKH B DJIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOLIAJN
IJIACTUH, PACCTOSTHUS MEXAY HUMU U TUAJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsLKEHHOTO KOHIEHCATOPA.

Yuenuueckuii sxkcnepumenm, nabopamophwie pabomuwl

N3mepenne 3mekTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannstii an1ekmpuueckuii mox. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKAN TOK. YCJIOBUSA CYIIECTBOBAHUA DJIJIEKTPUYECKOrO TOKA.
Uctounuku Toka. Cuna Toka. [locTOSTHHBIN TOK.

Hanpsioxenue. 3akon Oma Ui ygacTka Lenu.

DNEKTPUYECKOE CONPOTHUBIICHHE. Y IEIBbHOE CONPOTUBIEHUE BELIECTBA.
[TocnenoBarenbHOE, MapAIIIEIbHOE, CMENIAHHOE COEIMHEHUE IIPOBOIHUKOB.

PaGora anektpuueckoro Toka. 3akoH JDkoyms—Jlenna. MomHOCTb
AIEKTPUYECKOTO TOKA.

DIEKTPOJBUKYIIAS CHJIa U BHYTPEHHEE CONMPOTUBIICHUE UCTOUYHHUKA TOKA.
3akoH Oma Jyuisl MOTHOM (3aMKHYTOM) 3JIEKTpUUecKoi nenu. KopoTkoe 3aMbIKaHUE.

ONeKTpoHHass  NPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBHUCUMOCTH
CONPOTHUBJICHUSI METAIIJIOB OT TemmepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX TYyYKOB.

[TomynpoBogHUKMY. CobcTBeHHas 151 IIPUMECHAS IIPOBOJUMOCTD
noJyrnpoBoHUKOB. CBoiicTBa p—N-niepexoa. IloaynpoBogHrKOBbIE TPUOOPHI.

DJIEKTPUYECKU TOK B pacTBOpax M  paciuiaBax  3JIEKTPOJUTOB.
DIIEKTPOIUTHYECKAS AUCCOLUALINS. DIIEKTPOJIN3.



DJIeKTpUUeCKUl TOK B Tra3zax. CamMOCTOATENbHBIA U HECAMOCTOSITEILHBIN
pa3psan. Monuus. [1nazma.

TexHuueckue yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHHE: aMIEpPMETp,
BOJIbTMETpP, pEOCTaT, MCTOYHUKH TOKa, OJIJIEKTPOHArpeBaTebHble MPUOOPHI,
AJIEKTPOOCBETUTENbHbBIE TPUOOPHI, TEPMOMETP CONPOTUBIIECHUS, BAKYYMHBIN U0/,
TEPMUCTOPHI U (POTOPEZUCTOPHI, OTYIPOBOIHUKOBBIN T1O/J1, FalbBaHUKA.

Jlemoncmpayuu

N3mepeHne cuibl TOKA U HAIPSKECHMUSL.

3aBUCUMOCTb COIIPOTHUBIICHUS HUIMHAPUYECKUX IIPOBOJHUKOB OT JUIMHBI,
IUIOLIAAM MTONIEPEYHOr0 CEYEHUs U MaTepHraa.

CMmeliaHHOE cOeITMHEHUE POBOAHUKOB.

[IpsiMmoe wu3MepeHHe HSIEKTpOABIKYIIEH cuiibl. KopoTkoe 3amblkaHHe
raJlbBAaHUYECKOTO 3JIEMEHTA U OIIEHKAa BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTb COIIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPBI.

[IpoBOIUMOCTB BJIEKTPOIUTOB.

HckpoBoli pa3psia U NpOBOAUMOCTS BO31yXa.

OaHOCTOPOHHSSI MPOBOJAUMOCTD TUO/A.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3yuyeHue cMelanHoro COeIMHEHNs PE3UCTOPOB.

N3mepeHne >7meKTpOABMKYLIEH CHUJIbI UCTOYHUKA TOKAa M €ro BHYTPEHHEIO
CONPOTHUBJIEHUS.

Hab6mronenue snexrpoinusa.

MexnpeaMeTHble CBA3H

N3yuenue kypca ¢usnuku 0a3oBoro ypoBHsa B 10 kiacce oCymIecTBIsE€TCS C
YU4ETOM COAEPKATEIbHBIX MEXKIPEIMETHBIX CBS3€M C KypcamMH MaTE€MaTHKH,
OMOJIOruU, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meorxcnpeomemnvie nonssmus, CBSI3aHHBIE C M3yYEHUEM METOJOB HAay4YHOTO
NO3HAHMS: SBJICHHE, HAay4HbIH (akT, rumores3a, (Quauveckas BeIMUYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelmieHue CHUCTEMbl ypaBHEHUM, JuHEWHas (yHKLHS,
napabosna, rurnepOosa, X rpauKd U CBOMCTBA, TPUTOHOMETPpUUYECKHE (YHKITUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIHUH HA OCU KOOPJUHAT, CIIOKEHUE BEKTOPOB.

Buonocusa: mexanudeckoe IBWKEHUE B XKMBOW mpupoze, nuddysus, ocMoc,
TETIO00OMEH JKMBBIX OPraHU3MOB (BHABI TEIUIONEPEIaul, TEIUIOBOE PABHOBECHUE),
ANEKTPUYECKHUE SIBJICHUS B KUBOM MIPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAS Macca, TEIUIOBBIE CBOKMCTBA TBEPABIX TN, KUIAKOCTEN U



ra3oB, JJIEKTPUUECKHUE CBOMCTBA METAJIOB, BJEKTPOJUTHYECKAS AUCCOIMALNS,
raJibBaHUKA.

l'eoepaghus: B1aXXHOCTh BO3IyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIIOJIH30BAHUEM MEXaHU3MOB,
yu€T TpEeHHs] B TEXHUKE, MOAIIUITHUKK, HCIOJb30BaHUE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHUKE (pakera, BOJOMET U JPYyrue), JABUTATENIb BHYTPEHHETO
cropanusi, maposasi TypOuHa, OBITOBON XOJOJUIBHUK, KOHJIUIIMOHEDP, TEXHOIOTUU
MOJIyYCHHUsS] COBPEMEHHBIX MaTepuajoB, B TOM YHUCJIE€ HaHOMATEpPHAJIOB, W
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3aluTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEpOKC, CTPYHHBIH IPUHTED, AJIEKTpOHArpeBaTelIbHbIC npuodoPkI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TalIbBAHUKA.

11 KJIACC

Pa3znen 4. DieKTpoAMHAMHUKA

Tema 3. Macnummnoe none. 1eKmpoOMaZHUMHAA UHOYKUUA

[locrosgHHble  MarHuThl. B3auMonencTBHE  IIOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe mone. Bekrop MarHuTHOM uWHAYyKuMM. [IpuHIMD Ccynepno3unuu
MAarHuTHBIX MOJed. JIMHUM MarHuTHOM MHAYKUMU. KapTWHa JNMHWKA MarHUTHOU
WHIYKIHUH MOJIS IOCTOSSHHBIX MAarHUTOB.

MaruutHOE 1I0JI€ NPOBOJHMKA C TOKOM. KapTuHa NMHUN HWHIYKIHU
MAarHuTHOIO MOJS JJIMHHOTO NPSIMOTO TNPOBOJHMKA W 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJIHMKA, KaTyIIKX ¢ TOKOM. OnbIT Opcrena. BzauMonencrere npoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOIYyJIb U HAIIPABJIEHHUE.

Cuna Jlopenua, €€ MOyJib U HamIpaBJICHUE. J[BHKEHUE 3apS)KEHHON YaCTHUIBI
B OJIHOPOJTHOM MarHuTHOM mosie. Pabota cuibl JIopenua.

SIBneHne DJIEKTPOMAarHUTHOM MHAYKOMH. [lOTOK BEKTOpa MarHUTHOM
UHAYKIUU. OJNEKTPOJABIXKYIIAsl CWJIA MHAYKIHH. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykunu dapanes.

BuxpeBoe nanekTpuueckoe mnoje. OJIEKTPOABMKYIIAs CHJIA HHAYKIHH B
IIPOBOJIHMKE, JBWKYLIEMCS IIOCTYIIATEIBHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHOyKTUBHOCTh.  SIBIIEGHME CAMOMHIYKUHH. OJIEKTPOABWKYINAS CHJA
CaMOMHIYKLIHH.

DHeprusi MarHUTHOTO OJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHE: IOCTOSHHBIC
MarHuThbl, JJIEKTPOMArHUTBI, JJIEKTPOABUIATENb, YCKOPUTEIU DBJIEMEHTAPHBIX
YaCTUL, MHIYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OmnebIT Opcrena.

OTKJIOHEHHUE JICKTPOHHOIO IMy4YKa MarHUTHBIM TOJIEM.

JIMHUY MHIYKIMA MAarHATHOTO TIOJIS.

B3aumoperictBre 1ByX IpOBOJHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHIa Ha KOHBI AJIEKTPOJIUATA.

SIBiieHUE PIEKTPOMArHUTHOW UHIYKITUH.

[IpaBuno Jlenua.

3aBUCUMOCTD DJICKTPOABMKYIIEH CHIJIbI UHAYKIUM OT CKOPOCTH MU3MEHEHMS
MarHUTHOT'O MOTOKA.

SIBrieHMEe CaMOMHIYKIIMH.

Yuenuuecxuii akcnepumenm, 1abopamophvie pabomol

N3ydyeHrne MarHuTHOrO MOJISl KATYIIKK C TOKOM.

HccnenoBanue neiiCTBUS MOCTOSTHHOIO MAarHUTa Ha paMKy ¢ TOKOM.

HccnenoBanue sIBICHUS 3JEKTPOMATrHUTHOW MHTYKIIUU.

Paznen 5. KosieOanusi 1 BOJIHbI

Tema 1. Mexanuueckue u 3.1eKmpomMazHumHvle KOA€0AHUA

Konebarenbnass  cucrema.  CBOOOJIHBIE  MEXaHUYECKHE  KOJEOaHMS.
INapmonunyeckue konebanus. [lepumona, wacrtora, amrummryga u (asza KojeOaHUM.
[IpykvHHBIN MasTHUK. MaremMaTU4eCKUM MasiTHUK. Y PaBHEHHE TapMOHUYECKHUX
kosebanuii. [IpeBparienue sHeprun NPy rapMOHUYECKUX KOJIeOaHUsIX.

Koneb6arenpupiii  koHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KoJieOaHUS B
UJCATBHOM KOJEOaTeIbHOM KOHTYpE. AHAIOTHS MEXKIy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHeIMH KosiebanusiMu. @Dopmyna TomcoHa. 3akoH coxpaHEHUs
SHEPTUU B UJCATHHOM KOJIeOATEIbHOM KOHTYPE.

[IpencraBiienne 0 3aTyxaronMX KojeOaHUsX. BrIHYKI€HHbIE MEXaHUYECKUE
kosiebanusi. Pezonanc. BeIHyX/IeHHBIE 2JIEKTPOMarHUTHbIC KOJIeOaHMUsl.

[Tepemennbiii  TOK. CUHYyCOMIANbHBI MEPEMEHHBIH TOK. MOIIHOCTh
NEPEMEHHOI0 TOKa. AMIUIMTYIHOE W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIPSKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepenaya U NOTpedICHUE IIEKTPUUECKON
SHEPruu. DKOJIOTUYECKHE PUCKU MPU MPOU3BOACTBE 3JIEKTposHepruu. Kynprypa
UCIIOJIb30BaHUs AJIEKTPOIHEPTUHU B IOBCEIHEBHOM )KU3HH.

TexHuueckue ycTpOHCTBAa W IMPAKTHYECKOE MPUMEHEHUE: DJIEKTPUUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, JIMHUHU 3JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJjieOaTebHOW CUCTEMBbI (MPYKUHHBIA WU
MaTEeMaTHYE€CKUM MasSTHUK).



Hab6mronenue 3aTyxaromux KoieOaHuu.

HccnenoBanre cBOMCTB BIHYKICHHBIX KOJICOaHUT.

HaG6mronenue pesonanca.

CB00O/1HBIE 2JIEKTPOMArHUTHBIEC KOJIE€OaHMUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HAIPSIKEHUSI OT BPEMEHM) ISl
AIIEKTPOMArHUTHBIX KOJIeOaHUI.

Pezonanc mnpu TOCIENOBATEIBHOM COEAMHEHUH PE3UCTOPA, KATYIIKU
WHIYKTHUBHOCTH M KOHJIEHCATOpA.

Mogenb JIMHUY 3JIEKTPOIIEpEIavn.

Yyuenuueckuii sxcnepumenm, nabopamopHwvie pabomol

HccnenoBanne 3aBUCUMOCTU MEPUOAA MabIX KOJEOaHUH rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MacChl Ipy3a.

HccnegoBanre mepeMEHHOro ToKa B ILeNM U3 [OCJEI0BaTEIbHO
COEAMHEHHBIX KOHAEHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKmMpoMaAzZHumHvle 60 IHb

Mexanuueckue BOJIHBI, ycioBHs pacnpoctpaHeHus. llepuon. Ckopocth
pacnpocTpaHeHuss M JAnuHa BojaHbL. [lomepedyHble W MOPOAOJBHBIE BOJHBIL.
WNuTtepdpepenius u auppakums MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMAarHUTHHIE BOJHBI. Y CIIOBUS U3JYYECHHS AJIEKTPOMAarHUTHBIX BOJIH.
B3anmnas opuentanusa BextopoB E, B, V B anekrpomarautHOM BosnHe. CBOKCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPA)KEHUE, MPEIOMIIEHUE, MOoIsIpu3auus, AuppaKuus,
uHTepepenuus. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[Ilkayia 3J1€KTPOMarHUTHBIX BOJH. [IpuMeHEeHHEe 3JIEeKTpOMarHUTHBIX BOJH B
TEXHUKE U OBbITY.

[IprHIMIBI paguOCBA3U U TeNEBUICHU. Panqnonokanus.

DJIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuueckue ycTpoilcTBa W MPAKTUYECKOE IMPUMEHEHHE: MY3bIKaJIbHbIE
MHCTPYMEHTBI, YJIbTPa3BYKOBas IUArHOCTUKAa B TEXHUKE U MEIULMHE, pajap,
paauoNpuEMHHUK, TEJIEBU30p, aHTeHHa, Teiaedon, CBU-neys.

Jlemoncmpayuu

OO0pazoBaHue U paclpoCTpaHEHHE MONEPEUHBIX U MPOJAO0IbHBIX BOJIH.

KoneObnromeecs Te10 Kak HCTOYHUK 3BYKa.

Habmonenue otTpakeHus: ¥ MpeaoMIICHHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenne uarepdepenimm u udpakiimu MEXaHMUECKUX BOJIH.

3BYKOBOM PE30HAHC.

Habmionenue cBs3M rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAON U
9acTOTOM KoJIeOaHUH.



HUccnenoBanne  CBOMCTB ~ 3JIEKTPOMArHUTHBIX  BOJIH: OTpakxeHue,
pesioMIIeHHE, MOoJspu3anus, udpakiuus, UHTepdepeHIus.

Tema 3. Onmuxa

I'eomeTpuueckas onrtuka. IIpsmoiiMHETHOE paclIpOCTpaHEHUE CBETa B
omHOpoaHOU cpene. JIyd cBeta. ToUyeUHBIM HCTOYHHK CBETA.

Otpaxxenue cBera. 3aKOHBI OoTpaxkeHusi cBeta. [locTpoeHue nzoOpakeHU B
IIJIOCKOM 3€pKaJe.

[Ipenomienue cBera. 3aKOHBI MPETOMIIEHUS CBeTa. AOCOIIOTHBIN MOKA3aTENb
npenomieHus. IlonHoe BHyTpeHHee orTpakeHue. lIpenenbHbI yroja mOJHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceeta. CiioxHbIN cocTaB 6enoro cseta. LIBer.

CobOuparomie W pacceuBarouiue JuH3bl. ToHkas juH3a. DoKycHOe
paccTOsITHUE W ONTHYEcKash cuja TOHKOM nuH3blL. [locTpoeHue uzoOpaxeHuid B
COOMpAIOIIUX M pacCeMBAIOIIMX JHH3aX. DopMyria TOHKOW JIMH3BI. Y BEIUYCHUE,
JlaBacMOe€ JINH30H.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKOU OTITUKH.

BonnoBast ontuka. WuTepdepenuuss cBeta. KorepeHTHblE HMCTOYHUKH.
VYcnoBust HaOMIOACHUS MAaKCUMYMOB M MHUHHUMYMOB B HWHTEpP(EpPEHIIMOHHOM
KapTUHE OT JBYX CHMH(a3HBIX KOT€PEHTHBIX HCTOUHUKOB.

HMudpakusa cBera. JudpakimoHnHas peméTka. YcClIoBUE HaOIOACHUS
[JIaBHBIX ~MAKCMMYMOB IIpM MNaJE€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[lonspuzamnus ceera.

TexHuyeckue yCTpOWCTBA M MNPAKTUYECKOE IIPUMEHEHME: OYKH, JIyna,
dboToanmapaT, NPOCKIMOHHBIA amnmapaTr, MHUKPOCKOM, TEJIECKON, BOJOKOHHAs
ONTHKA, TU(PPAKIUOHHAS PEIIETKA, TOJISTPOUI.

Jlemoncmpayuu

[IpssMonuHEHOE pPaCIpPOCTPAHEHUE, OTPAXKEHHME M IIPEIOMIICHUE CBETA.
Onrtruueckue npudopHI.

[TomHOE BHYTpEeHHEE OTpaxenue. Moaens CBeToBOAA.

UccnenoBanne cBOWCTB M300pakKeHUH B IMH3AX.

Moenn MUKPOCKOIIA, TEIIECKOIIA.

Hab6monenne narepdepeHimm ceera.

Hab6mronenune nudpakiuu ceera.

Habmronenne nucrnepcuu cBera.

[TonmyyeHue ciekTpa ¢ MOMOIBIO MPU3MBI.

[Tomy4yenue ciexTpa ¢ TOMOIILI0 TUGPAKIIMOHHON PEIIETKY.

HabGmronenue nonsipuzanuu cBeTa.

Yyenuueckuii sxcnepumenm, nabopamopHvie pabomol



H3mepenue nokaszaresns MpejoMIICHUs CTEKIIA.
HccnenoBanne cBOMCTB N300payKeHUH B JIMH3AX.
Habmronenne nucnepcuu cBera.

Pa3nen 6. OcHOBBI CIeNMAJIBLHOI TEOPUH OTHOCHTETbHOCTH

['panunpl  NpUMEHHMMOCTHM  KIIACCMYECKOM  MexaHuku.  llocTynatsl
CIICIIMAJIBHOM TEOPUHU OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJA CKOPOCTH
CBETAa B BaKyyMe, IPUHIIUI OTHOCUTEIIbHOCTH DUHIIITEIHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHHM M COKpAILCHUE
JUTUHBI.

DHEprusi U UMMIYJbC PEISITUBUCTCKOU YACTHULIBI.

CBs13b Macchl C HEPTUEH U UMITYJILCOM PEIIITUBUCTCKON YaCTULIbl. DHEPTHUS
ITOKOSI.

Pa3znen 7. KBanroBas pusuka

Tema 1. Dnemenmut K6AHM OGO ONMUKU

®oronsl. ®opmyrna I[lnanka cBsizu 3Heprun GOTOHA C €ro YaCTOTOW. DHEprus
U UMIYJIbC POTOHA.

OtkpriTre u uccnenoBanue poroadpdexra. Onpitel A. I'. CToneroBa. 3aKOHbBI
dbotoaddekra. YpapHenue OuHimTeiHa st pororddexra. «KpacHas rpanuiiar
dboTtordpdekTa.

Hasnenue ceeta. Onbitel I1. H. JIeGeaena.

XHAMHUUYECKOE JEUCTBHE CBETA.

TexHuueckue yCTpoWcCTBA M NPAKTUYECKOE NpUMEHEHHE: (OTOIIEMEHT,
(doTonaTUMK, COTHEUHAs OaTapesi, CBETOIUOI.

Llemoncmpayuu

®doTo3(h ekt Ha ycTaHOBKE C IIMHKOBOH IJIACTHHOM.

UccnenoBanne 3akoHOB BHENTHETO GoTodddexTa.

Ceeroauop.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHio o -4acTHII.
IInanerapnas mozpens aroma. Ilocrynater bopa. M3nydenwe u mornoumeHwue
GbOTOHOB mpU mepexoje aToMa C OJHOTO YPOBHS JHEPruu Ha Apyrou. Bumwi
cnekTpoB. CIIEKTp ypOBHEM 3HEPIHMHU aTOMa BOJOPOAA.

BousHoBbIe cBoOlicTBa yactull. BosiHbel ne bpoinsa. KopryckynspHO-BOJIHOBOM
Ty aJli3M.

CIHIOHTaHHOE U BBIHYKJICHHOE U31y4YEHHE.

TexHuueckue yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHHUE: CIEKTPaIbHbIN
aHaJIn3 (CIEKTPOCKOMN), J1a3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu

Monens onbita Pesepdopra.

Onpenenenue NIMHBI BOJIHBI JIa3eEpa.

Habmroienne aMHeuaThiX CIIEKTPOB U3TyUYSHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HabGmronenne nuHeyaToro crexkTpa.

Tema 3. Amommnoe aopo

OKCIEPUMEHTBI, JOKa3bIBAIOIIME CIIOKHOCTh CTpOeHMS sapa. OTKpbITHE
paanoaktuBHOcTH.  OmnbiTel  Pesepdopma 1no  ompeneneHuro  cocraBa
paanoakTuBHOro u3nydeHus. CpoiicTBa anbga-, Oera-, TaMMa-U3ITy4eHUS.
Bisinue pagnoakTHBHOCTH Ha YKUBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. Hykionnas mozens snpa ['eiizenOepra—
NBanenko. 3apsaa sapa. Maccosoe uncio sapa. M3oromnsl.

Anbda-pacnaa. DNEKTPOHHBIM W TO3UTPOHHBIM Oeta-pacnan. [amma-
U3JIydeHue. 3aKOH paJuOaKTUBHOIO pacnaja.

DHeprus CBsI3U HYKJIOHOB B sifipe. Saepubie cuibl. Jledekt Macchl sapa.

SnepHble peakuuu. JleneHue U CUHTES sIep.

Anepusiii peaktop. TepmosaepHbiii cunTe3. [IpoOiieMbl U MEPCHEKTUBHI
AIEPHON SHEPrETUKHU. DKOJIOTUUECKNE ACTIEKTHI IIEPHON YIHEPTETUKH.

DneMeHTapHble YacTALBI. OTKPBITHE TO3UTPOHA.

Mertobl HaOIOAEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULI.

®yHaMeHTalbHbIE B3aUMOAEUCTBHS. ENMMHCTBO PU3MUECKONM KAPTUHBI MHUpA.

TexHnyeckue yCcTporucTBa M MPAKTUYECKOE NMPUMEHEHUE: JO3UMETP, KaMepa
Bunscona, simepHsbIil peakTop, aroMHast b6omoa.

Llemoncmpayuu

CU€TUMK MOHU3UPYIOIIHNX YACTHIL.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomol

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM (hoTorpadusim).

Pa3znen 8. DiieMeHTBI ACTPOHOMUHM M ACTPOPU3MKH

DTanbl pa3BUTHS acTpoHOMUU. [IpukiiaiHOe 1 MUPOBO33PEHUYECKOE 3HAUCHHUE
aCTPOHOMMUH.

Bun 3Bé€3aHoro HeOa. Co3Besnusi, sipkue 3BE3MbI, IUIAHETHI, UX BUIUMOE
JIBU)KEHUE.

CosiHeuHas cucTema.

Connne. ConHeuHass akTUBHOCThb. Mcrounuk sHeprum CojiHIIA W 3BE3I.
3BE3/IBI, UX OCHOBHBIE XapaKTEPUCTUKHU. Jlnarpamma «CHEKTpajbHBIM Klacc —
CBETHUMOCTB». 3BE3AbI TJIABHOM IIOCIEHOBATCIILHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY IS 3BE3] TJIABHOM MOCJIEA0BATEILHOCTH. BHYTpEHHEE CTPOEHUE



3B€311. COBpEMEHHbBIE MPEACTABICHUS O MPOUCXOXKACHUU U 3Boitonnu ConHua u
3BE3/1. DTambl )KU3HU 3BE3].

Mueunsiii Ilyte — nama I'anaktuka. Ilonoxenwe u aBuxkeHue CoiHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajgakTUK.

Bcenennas. Pacmupenue Beenennoii. 3akon Xa60m1a. Pazberanue rajiakTuk.
Teopust bonbioro B3peiBa. PETUKTOBOE U3ITyUEHHUE.

MacmrabHas ctpykTypa Beenennoit. MertaranakTuka.

Hepeménnsie npobaeMbl aCTpPOHOMHUH.

Vuenuuecxue nabnooenus

HaGmronenuss HeBOOpYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUIOKEHUHN JJIS ONpeeiIeHUs MOJ0KEHN HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3ausi CEBEPHOIO MOMYyIIAPHS U IPKHUE 3BE3/BI.

Ha6monenus B teneckon Jlynsl, miianer, Mneunoro Ilytu.

Oo6o0maronee NOBTOpeHne

Ponb Qusuku u acTpOHOMHUHM B HKOHOMHUYECKOM, TEXHOJOTHUECKOMH,
COLIMAJIBHOM M 3TUYECKOH cepax NesTeIbHOCTH YEIOBEKa, POJb U MECTO (PUBUKHU
Y aCTPOHOMHUU B COBPEMEHHOM HAYyYHOUW KapTHHE MHpPA, pOJib (U3HUECKOU TEOPUHU
B (OpMUpPOBAHUM TMPEJCTABICHUN O (PU3MUECKOM KapTUHE MHpPA, MECTO
dbu3nYecKoi KapTUHBI MUpa B OOIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJCTABICHUN O IPUPO/IE.

Me:knpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHsa B 11 kiacce ocyliecTBisieTcsi C
Y4ETOM COJCPKATEIBHBIX MEXIPEAMETHBIX CBA3CH C KypcamMu MaTEMATHKH,
OMOJIOrMU, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YYEHUEM METOJOB HAYYHOI'O
MO3HAHUSA: SBJICHUE, HAay4HbIH (akT, rumore3a, (U3MYECKas BEIMYMHA, 3aKOH,
TeOpus, HaOIIOEHUE, SKCIIEPUMEHT, MOJIEITMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelIEHHE CUCTEMBl YPAaBHEHUM, TPUTOHOMETPHUYECKHUE
(GYHKIIUU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJECTBO, BEKTOPbl M MX MPOCKIHWH HA OCU KOOPAMHAT, CIOXKEHHE BEKTOPOB,
IPOU3BOJHBIE DJEMEHTAPHBIX (DYHKIWM, TPU3HAKK TMOJ00MS TPEYrOJHHUKOB,
oTpeJIeNICHNE TUIOMIAIN TIIOCKUX Puryp u 06bEma Ted.

buonocus: »nexTpudeckue SIBJICHUS B JKMUBOM MpuUpoJie, KojeOaTeabHbIe
JIBH)KEHUSI B )KUBOW MPUPOJE, ONTUYECKUE SIBJICHUS B KUBOW NPUPOAE, NEHUCTBUE
paauanuy Ha )KUBbIE OPTraHU3MBbl.

Xumus: CTPOCHHE aTOMOB U MOJIEKYJI, KPUCTAJIMYECKAsl CTPYKTYpa TBEPABIX
T€JI, MEXaHU3Mbl O0pa30BaHMSl KPUCTAIIIMYECKOW pEIIETKH, CHEKTPaJbHbIN
aHAJIN3.



leoepaghus:  MarHuTHBIE TIONMIOCA 3€MJIM, 3alle)Kd MArHUTHBIX DY,
boTOoChEMKA 3eMHOM TTOBEPXHOCTH, MIPEJCKA3aHMIE 3eMIICTPSICCHUH.

Texnonocus: NVMHWUW DBJEKTpoOIepenady, TIECHEpPATOop NEPEMEHHOIO0 TOKa,
BJICKTPOJIBUTATENIb, WHAYKIMOHHAS II€4b, pajap, PaJIHuONPUEMHHK, TEIEBHU30D,
anTteHHa, TeinedoH, CBU-meub, MPOCKIMOHHBIN ammapar, BOJOKOHHAs OIITHKA,
coJiHeuHas OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30OBAHUA

OcBoenue yueOHOro mnpenmera «Du3nka» HAa YpPOBHE CpPEIHEro OOIIEero
oOpa3oBaHus (0a30BbIi YpOBEHb) JOKHO 00ECIEUUTH JOCTHUKEHHUE CIIETYIOIINX
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB.

JIMYHOCTHBLIE PE3YJIBTATHI

JIMIHOCTHBIE PE3YNIBTaThl OCBOCHUS y4eOHOTO mpeameTa « DU3HKay JOJIKHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalONIUXCS PYKOBOJCTBOBATHCS
c(hOpMHPOBAHHON BHYTPEHHEH TO3WIUCH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpWCHTAllU{, TO3UTHBHBIX BHYTPEHHHX  YOEXKICHHWH, COOTBETCTBYIOIIMX
TPAAUIIMOHHBIM IIEHHOCTSM POCCHICKOTO OOIIEeCTBa, PACHIUPEHUE XKU3HEHHOTO
OTIBITA M OTIBITA JICATECILHOCTH B MPOIECCE pean3allid OCHOBHBIX HaIlPaBJICHUM
BOCIIUTATEIILHON JEATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpa:ka1aHCKOTr0 BOCIIMTAHUSI:

c(hOpMHPOBAHHOCTH TPAKIAHCKON TO3UITMN 00YUaIOMErocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJI€HA POCCHICKOTO OOIIECTRA;

NPUHATHE  TPAJAUIMOHHBIX  OOIIEYEIOBEYECKUX TyMAaHHUCTHYECKUX |
JIEMOKPATHYECKHUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSTEIHHOCTh B WHTEpECaxX TPakJTaHCKOTO
00IIIecTBa, y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allnu;

YMEHHE B3aUMOJICHCTBOBATh C COIMATBLHBIMU HHCTUTYTaMU B COOTBETCTBHH C
uX (pyHKIUSIMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOH NEITEITLHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHMS:

c(hopMHUPOBAHHOCTH POCCUHCKOM rpakIaHCKOH WJICHTUYHOCTH,
aTPUOTU3MA,

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHKEHUSIM
POCCHICKUX yUEHBIX B 00J1aCTH (DU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSI:

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHUBATH CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NeSITENIbHOCTH YYEHOT0;

OCO3HaHME JIMYHOTO BKJIa/la B TOCTPOEHUE YCTOMYMBOTO OYAyIIero;

4) 3CTEeTHYECKOr0 BOCIIUTAHNS

ACTETUYECKOE OTHOIIICHUE K MUPY, BKJIIOYAsi SCTETUKY HAYYHOTO TBOPUYECTBA,
npucyuiero Gpu3nuecKoi HayKe;



5) TPy10BOr0 BOCIIUTAHMSA:

UHTEPEC K Pa3HYHbIM cdepam TpodeccHoHaTbHON ACSITENbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PM3UKON M TEXHUKOU, YMEHUE COBEPIIATH OCO3HAHHBIN BHIOOD
Oynyien mpodeccuu 1 peaau30BbIBaTh COOCTBEHHBIE )KU3HEHHBIC IIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30oBaHUIO U CaMOOOPa30BaHUIO B 00acTu
(bU3KMKY Ha TPOTSKEHUU BCEU KU3HH,

6) 3K0JIOrNYecKOro BOCIIUTAHUS:

c(hOpPMHPOBAHHOCTh JKOJIOTMYECKOW KYJIbTYPhl, OCO3HAHHE TIJI00AIBHOTO
XapakTepa SKOJOTUYECKHUX TTPOoOIIieM;

IUTAHUPOBAHUE U OCYIIECTBICHUE JICUCTBUI B OKPY>KAIOIIEH Cpejie Ha OCHOBE
3HAHMS 1eJIel YCTOMYMBOrO pa3BUTHUS YEJIOBEUECTBA;

paclIMpEeHHE OIbITa JCATEIBHOCTH HKOJOTHYCCKON HAIpaBICHHOCTH Ha
OCHOBE MMEIOITUXCS 3HAHUH 110 (PU3HKE;

7) IEHHOCTH HAYYHOI'0 O3HAHMSA:

c(hOPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIECTO COBPEMCHHOMY
YPOBHIO pa3BUTHS (PU3UICCKON HAYKH;

OCO3HAaHWE IIEHHOCTH HAyYHOH JesITeNbHOCTH, TOTOBHOCTh B TMpOIIECCE
U3y4YeHHS ~ (U3UMKA  OCYIICCTBIISITH  IPOCGKTHYID W HCCJIEAO0BATEIbCKYIO
NEATENHbHOCTh HHINBHIYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbHI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA
Ba3oBble JJoruueckue AeiicTBUA:
CaMOCTOSITeILHO  (OPMYJIMPOBAaTh M aKTyaJIU3UpPOBaTh  MPOOJIEeMY,
paccMmaTtpuBaTh €€ BCECTOPOHHE;
ONpENENsATh LENU JIEATCIbHOCTH, 3a/laBaTh MapaMeTpbl U KPUTEPUU UX
JIOCTHKCHHUS
BBISBJISAITH  3aKOHOMEPHOCTHM UM MPOTHUBOPEUMSI B  pacCMaTPUBAEMbBIX
(bU3UYECKUX SBJICHUSAX;
pa3pabaTeiBaTh IJIaH PEIICHHS MPOOJIEMBbI ¢ YYETOM aHAIM3a MUMEIOIIUXCS
MaTepHualbHbIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTbH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJIAM, OIIEHUBATh PUCKH MOCJIEACTBUHN NEATEILHOCTH;
KOOPJAMHUPOBATH W  BBINOJHATH pabOTy B  YCIOBHUSIX  PEaJbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEaTUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciiegoBare/IbCKue AeicTBUS .
BJI4JICTh HAYYHOW TEPMHUHOJOTHEHN, KIIFOUEBBIMU NOHATUSIMUA U METOJAMHU
(du3ndecKoil HayKu;



BJIa/IETh HABBIKAMHU YUEOHO-HUCCIEAOBATENbCKON U MPOEKTHOM NIEATETLHOCTH
B 00yacTH (PU3UKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSTEIIBHOMY TTOMCKY
METOJIOB pEIIeHUs 3a/ay (U3UYECKOTO COJEpKAHUS, MPUMEHEHUIO Pa3TMYHbIX
METOJI0B NTO3HAHUS,

BJIQJIeTh BHJAMU JCSATEIBHOCTU IO TMOJYYEHUI0O HOBOTO 3HAHUA, €ro
UHTEPIpPETAllMK, TMPeoOpa3OBaHUI0 M MPUMEHEHUIO B PA3JIUYHBIX y4eOHBIX
CUTYallUsIX, B TOM YHCIIE TIPU CO3/IaHNU YUYE€OHBIX MPOEKTOB B 00J1acTH (PU3UKH;

BBISIBJISITh [IPUYMHHO-CJICJICTBEHHBIE CBSI3M M aKTyalM3UpPOBATh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pelIeHUs, HaXOAUTh apryMEHTHI JUIS JI0Ka3aTesbCTBa
CBOMX YTBEPKJICHHM, 3a1aBaTh apaMeTPhbl U KPUTEPUU PEIICHHUS;

aHAJIM3UPOBAaTh TOJIYYCHHBbIE B XOJE PpEIICHHUs 3aJadd  pe3yJbTaThl,
KPUTUYECKHU OLICHUBATh MX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSX;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 3aJayll B 00pa30oBaTEIbHOM
NESITEIbHOCTH, B TOM YHCIIE TIPU U3YYCHUH (PU3HUKY;

JaBaTh OIICHKY HOBBIM CHTYAITUsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;,

YyMETh TEPEHOCUTh 3HaHWA 10 (HU3MKEe B TPAKTHYECKYIO O0IaCTh
KU3HEICATCILHOCTH;

yMETh MHTETPUPOBATH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC HUJICH, TIPE IJIaraTh OPUTHHAILHBIC OAXObI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 33]1a4H, TOTyCKAIONINE aThbTCPHATUBHBIC PEIIICHHUS.

Pabora ¢ unopmanuei:

BJIa/ICTh HaBBIKAMH TIOJyYeHUS WH(POpMAIuu (HU3MIECKOTO COACP)KAHUS U3
WUCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISATh IIOWCK, aHaJu3,
CUCTEMATH3AIUI0 W HMHTEPIPETAIMI0O WHOOPMAIIMU Pa3IUIHBIX BUAOB U (PopM
IIPEICTaBICHUS;

OIICHUBATH JIOCTOBEPHOCTH MH(OpMAINy;

WCIIOJIB30BaTh  CPENCTBA  WH(MOPMAITMOHHBIX W KOMMYHHUKAITMOHHBIX
TEXHOJIOTUN B PENICHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX
3amad ¢ coOmogeHneM TpeOOBaHWW JSPrOHOMUKH, TEXHUKHA O€30MacHOCTH,
TUTHCHBI, PECypCOCOEpEeKEHHUs, TMPABOBBIX © JTHUYECKHUX HOPM, HOPM
nH(pOpMaIIMOHHOW 0€30MacHOCTH;

co37aBaTh TEKCTHl (DU3MUECKOTO COJCPKAHUS B PA3IUYHBIX (opMarax C
y4€TOM Ha3HAYCHUS MH(POPMAIIUU U LIETIEBON ayIUTOPHUH, BEIOUpAsi ONITUMAIIbHYIO
dbopMy mpeacTaBICHUS U BU3yaTU3AIIHH.

KoMMyHUKaTHBHBIE YHUBEPCAJIbHbIE y4eOHbIe el CTBUSA:
OCYUIECTBJISATh OOIIEHHWE Ha Yypokax (U3MKM U BO BHE-YpPOUYHOU
NEATEIbHOCTH;



pacmo3HaBaTh MPEANOCHUIKM  KOH(PJIUKTHBIX CHUTyalldd M  CMATYaTh
KOH(DITUKTHI;

Pa3BEPHYTO W JIOTUYHO HM3JIAaraTh CBOIO TOYKY 3PEHHS C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh W WCIIOJH30BaTh MPEUMYIIECTBA KOMAaHIHON U WHIMBUIYAIbHOU
padoTHI;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX ICHCTBHHA C Y4ETOM OOIIMX
MHTEPECOB U BOZMOXKHOCTEH Ka)KJIOTO YieHa KOJUICKTHBA,

NPUHAMATh IIeTM  COBMECTHOH  JIEATCIIBHOCTH, OpPraHW30BBIBATH W
KOOPAMHUPOBATH JIEHCTBUS TO €€ JOCTH)KCHHIO: COCTaBJIATh IUIAH JCWCTBUH,
pacrlpenenarth poid C y4E€TOM MHEHHMHA YYaCTHHKOB, OOCYXKIaTh pPe3yJbTaThl
COBMECTHOH paboTHI;

OIICHMBATh KAa4eCTBO CBOEr0 BKJIaJia M KaXJIOr0 yYacTHHKA KOMAaHIbl B
OOIIHiA pe3yNbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIC IIPOCKTHI, OILICHWBATh HWJEU C TIO3WUIMM HOBH3HBI,
OpUTHHATBHOCTH, MTPAKTUYECKON 3HAYNMOCTH;

OCYIICCTBJIATh TMO3MUTHBHOE CTPATETHYCCKOE IIOBEJICHWE B Pa3IUYHBIX
CUTYaIHUSX, IPOSBIIATh TBOPUYECTBO U BOOOpaKEHNE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcajibHbIe YUueOHbIe /1eiicTBUSs
Camoopranuszanus:

CaMOCTOSATENIFHO OCYIIECTBIIATh MO3HABATEIbHYIO JESITEIbHOCTh B 00JaCTH
GuU3MKH W acCTPOHOMHUH, BBISBISATH MPOOJIEMBbI, CTaBUTh U (POPMYyIHUPOBATH
cOOCTBEHHBIE 3aJa4H;

CaMOCTOATENIFHO COCTABJIATh IJIAH PEHICHUS PacYE€THBIX W KaueCTBEHHBIX
3a/1a4, TUIaH BBITTOJTHEHUS MTPAKTUYECKON pabOThl C YYETOM UMEIOLTUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U NIPEANOYTCHUMH;

JTaBaTh OIICHKY HOBBIM CUTYallUsM;

pacuMpsTh paMKU y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHIH;

JieNiaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 3a pelieHue;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHHUIO M TIPOSBICHUIO 3PYJUIMH B 00JIaCTH
(U3HKH, TOCTOSTHHO MOBHIIIATh CBOW 00pa30BaTEIIbHBIA U KYIbTYPHBIH YPOBCHb.

CaMOKOHTPOJIb, S)MOIMOHAIbHBI HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIllUsSIM, BHOCUTH KOPPEKTHBBI B ACSITCIBHOCTb,
OIICHUBATh COOTBETCTBHE PE3Y/IbTATOB ICIISIM;

BJIQJCTh HABbIKAMU  TIO3HABAaTEIbHOW  pedIieKCMH KAk  OCO3HaHMS
COBEpIIACMbIX JIEUCTBUA M MBICIUTEIBHBIX TIPOLIECCOB, WX pE3YyJIbTaTOB H
OCHOBAaHUIA;



UCIIOJIb30BaTh MPUEMBI pediiekcruu Uil OLUEHKU CUTYyalllH, BbIOOpa BEPHOTO
peleHus;

YMETH OLICHUBATh PUCKU U CBOEBPEMEHHO NPUHHUMATh PELICHHUs 110 UX
CHUKEHUIO;

IPUHUMAaTh MOTHBBI W apryMEHTBl JPYIMX IPU aHAIU3E pE3yJIbTaTOB
NESATENBHOCTH;

IPUHUMATh ce0sl, IOHUMAasi CBOU HEIOCTAaTKU M JOCTOMHCTBA,

IIPUHUMaTh MOTHBBI W apryMEHTBl JPYTMX IPHU aHAJIU3€ pE3yJbTATOB
NEeSATENBHOCTH;

IpU3HaBaTh CBOE MPABO U MIPaBO APYTUX HA OIINOKH.

B mpouecce TOCTHKEHMS JIMYHOCTHBIX PE3yJIbTaTOB OCBOEHUS IIPOrPAMMBI
no Qu3uke A YpOBHA CpeaHero ooiiero oOpa3oBaHusi y OOydaromMxcs
COBEPUIEHCTBYETCS AMOLMOHAJIbHBIN UHTEIUIEKT, MPEANOJIAr a0
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUs, BKIIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE SMOLIMOHATBHOE
COCTOSIHME, BUJETh HAIlPaBJIEHUS pPa3BUTUSI COOCTBEHHOM 3MOLIMOHAIBHON chephl,
ObITh YBEPEHHBIM B ceOe;

CaMOPETYJIMPOBAHNUs, BKIIOYAKOLIET0 CAMOKOHTPOJIb, YMEHHME NPUHUMATH
OTBETCTBEHHOCTb 3a CBOE TIOBEJCHHME, CIIOCOOHOCTh aJaNTUPOBATHC K
AMOIIMOHAJILHBIM U3MEHEHUSIM U TIPOSBIIATh THOKOCTb, ObITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMH, BKIIOYAKOLIEH CTPEMJICHHE K JIOCTHMIKEHHIO LIEJINA U
yCcHexy, ONTUMH3M, WHULMATHUBHOCTb, YMEHHUE ICHUCTBOBATH MCXOIS M3 CBOUX
BO3MO>XXHOCTEH;

SMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh IMOLIMOHAJIBHOE COCTOSTHUE
IpYTUX, YYUTBHIBaTh €ro IMpH OCYIIECTBIEHUU OOIIEHUsS, CIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BHICTPABATh OTHOLLEHUS
C IPYTUMHU JIHOJIbMU, 3200 TUTHCS, IPOSBIISATH MHTEPEC U pa3periaTh KOHMIUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy obyuenuss B 10 kiacce mpeameTHble pe3yiabTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (U3HKKM B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHUpPA, B Pa3BUTUHU COBPEMEHHOW TEXHUKH W
TEXHOJIOTUH, B TPAKTUYECKON EATEIIBHOCTH JIFOJEH;

YUUTBIBATh TpaHUIBl NPUMEHEHUS HW3YyYEHHBIX (U3HUYECKUX MOJIENeH:
MaTepHalibHasl TOUYKa, MHEpIMAIbHAsl CUCTEMa OTCUYETA, a0COIOTHO TBEPIOE TENO,
UJICANIbHBIN Ta3, MOJIEIA CTPOEHUS Ta30B, KUIAKOCTEN U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUECKUH 3apsij IPU PEIIeHUH (PU3NYECKUX 3a/1ay;



pacrno3HaBath (U3MUYECKHE SBIEHUS (IIPOIIECChl) U OOBSCHATH MX HA OCHOBE
3aKOHOB MEXAaHWKH, MOJICKYJISIPHO-KUHETUUECKON TEOPUU CTPOCHUSI BEIIECTBA U
ANEKTPOAVNHAMUKHU:  PAaBHOMEPHOE W  PABHOYCKOPEHHOE  MPAMOJIMHENHOE
JIBUKEHUE, CBOOOJHOE TMaJieHue TeJ, JBIKEHHE IO OKPYXHOCTH, HHEpIIHS,
B3auMoJieiicTBre Te, nuddy3us, OpOyHOBCKOE ABMKEHHUE, CTPOCHHUE >KUIKOCTEH
U TBEPABIX TeJl, U3MEHEHUE 00bEMA Tell MIPU HarpeBaHUM (OXJIAXKICHHUH ), TETIJIOBOE
paBHOBECHUE, MCIIAPEHHUE, KOHACHCALMs, IUIABJICHUE, KPUCTAJUIM3aLUs, KUIICHUE,
BJIQYKHOCTbh BO3/1yXa, MOBBILICHUE JABJICHUS ra3a IPU €ro HarpeBaHUMU B 3aKPHITOM
cocylie, CBS3b MEXIYy IapaMeTpaMud COCTOSIHHMS Ta3a B H30Ipolieccax,
ANEKTpU3anus Tell, B3aUMOJECHCTBUE 3apsJIOB;

OMKCHIBATh MEXAHMYECKOE JBM)KEHHME, MCIOJb3ys (PU3MYECKHE BEIUYUHBI:
KOOpJMHATA, MyTh, MEPEMENICHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CHuJa,
UMITYJIbC TE€JIa, KUHETHYECKasi SHEPrusi, MOTEHIMAaJbHasl SHEPrusi, MEXaHU4YecKas
paboTa, MeXaHWYECKass MOIINHOCTh; IPU OMUCAHUM MPABUIBLHO TPAKTOBATH
(GU3UYECKU CMBICT HCMOJB3yeMbIX BEJIMYMH, MX OOO3HAYCHUS M €IUHUIIBI,
HaXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEJIMUYHUHY C APYTUMU
BEJIMYMHAMU;

ONKMCHIBATh HM3YYEHHBIC TEIJIOBHIE CBOWCTBA TEI W TEIUIOBBIC SBJICHUS,
UCTIONB3ysd (DU3MYECKUE BEJIMYMHBI: JaBJICHHE Tasza, TeMIleparypa, CpeaHss
KMHETUYECKAS] YHEPIrUsl XaOTUUECKOIr0 JIBUKEHHS MOJEKYJ, CPEIHEKBAApATUUHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIJIOThI, BHYTPEHHSS JHEprus, padboTa rasa,
KO3(DPUIMEHT TMOJe3HOro JACHCTBUS TEIUIOBOTO JBUTATENs; MPU OMUCAHUU
NpaBUJILHO TPaKTOBaTh (DUBUYECKUM CMBICH HCIHOJB3YEMbIX BEIUYMH, UX
0003HaYeHUsT U €AUHUIBI, HAXOIUTh (OPMYIIbI, CBS3bIBAIOIIUE JAHHYIO
(bU3UYECKYIO0 BEIUYUHY C IPYTUMU BETUYMHAM;

ONKMCBHIBATh U3YUYEHHBIC JJIEKTPUUECKHUE CBOMCTBA BEIIECTBA U SJIEKTPUUECKUE
sBJICHHsI (TTPOIIECCHI), UCTIONB3Ys (PU3NYECKUE BETMYHMHBI: DJICKTPUUECKHUA 3aps/,
3JIEKTPUYECKOE TOJIE, HANPSIKEHHOCTD MOJIA, NOTEHIHAN, PA3HOCTh MOTECHIMAJIOB;
OpyU ONUCAHUM TMPABWIBHO TPAKTOBATh (U3UYECKUM CMBICT HCIOIb3yEeMbIX
BEJIMYHMH, WX OOO3HAUCHUS W CIWHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIIHEC
JTaHHYIO (U3HYECKYI0 BETUYNHY C IPYTUMH BEIHYUHAMH,

aHATM3UPOBAaTh (PU3MUECKHE MPOIECCHI W SBIICHUS, WCIIONB3YS (U3HUECKHUE
3aKOHBI W MPUHIMIBL: 3aKOH BceMupHOTo Tsrotenus, I, II u III 3akonsr HeroTOHA,
3aKOH COXPAHEHUS MEXAHWYECKOM DJHEPruH, 3aKOH COXPAHCHUS HWMIYJIbCA,
NPUHLHUI CYNEPIO3UIUNA CWI, HPUHIUII PABHOMPABUS HHEPIUAIBHBIX CHUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKY0 TEOPUIO CTPOEHHUS BEIIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW YHEPTUMU TEIUIOBOTO JBUKECHUS MOJIEKYI C
a0COIOTHOM TeMIlepaTypoi, MEePBbIN 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHCHUS
AIIEKTPUYECKOTO 3apsaa, 3aKkoH KynoHa, mpu 3TOM pasjindaTh CIOBECHYIO



(OpMYyIUPOBKY 3aKOHA, €T0 MAaTEMaTHYE€CKOE BBIPAKEHUE U YCJIOBUS (TpaHUIIbL,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NPHUHLMIBI JEHUCTBUS  MAaIlUH, MNpPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YCIOBUS MX OE30MaCHOTO HCIOJIb30BaHUS B
MIOBCEIHEBHOM KU3HU;

BBIMOJHATh JKCHEPUMEHTHl MO HCCIENOBAHUIO (U3NYECKUX SIBICHUH H
IIPOLIECCOB C HCIIOJIB30BAHUEM IIPSMBIX M KOCBEHHBIX W3MEPEHHH, IIPU 3TOM
(GopmynupoBaTh mpoOinemy/3afaduy M THUIOTE3y Y4YeOHOro HKCHEPHUMEHTA,
co0upaTh YCTAaHOBKY W3 MPEIIOKEHHOTO 000pYIOBaHHUS, MPOBOAUTH OIBIT U
(opMyIupOBaTH BHIBOJIBI;

OCYILECTBIATH NMPSMbIE U KOCBEHHbIE U3MEPEHUS (DU3MUECKUX BEJIUYMH, IIPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIMOCOO W3MEPEHUS M HCIOJIb30BAaTh WU3BECTHBIC
METO/BbI OLIEHKH MTOTPEIIHOCTEN N3MEPEHU;

UCCIIEIOBATh  3aBUCUMOCTH  MEXJIy  (U3NYECKUMH  BEIMYMHAMHU  C
UCIIOJIb30BAaHUEM NPSIMBIX H3MEPEHUM, NPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(uKCUpOBaTh pPe3yNbTATHI IMOJYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEJIWYUH B
BUJIE TaOIUI ¥ TpadUKOB, JIeJaTh BHIBOJBI IO PE3yJibTaTaM UCCIIEIOBAHUS;

coOnroaTh mnpaBuia OE30MacCHOTO TpyJa MPHU IMPOBEIEHUM HCCIIECOBAHUN B
paMKax y4eOHOTO OJKCIIEpUMEHTa, Y4eOHO-HCCIIEOBATENbCKOM U MPOEKTHOU
JEeSTENbHOCTH C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOPaTOPHOTO
000py1I0BaHUS;

pemiath pacu€THble 3a7aud C SIBHO 3aJaHHOW (DU3UYECKONW MOJIENbIO,
UCIOJIb3Ysl (PU3MUYECKHE 3aKOHBI U IPUHIUIIBI, HA OCHOBE aHAJIW3a yCIOBUS 3a7a4u
BbIOMpATh (PU3UUECKYI0 MOJENb, BBIACIATh (PU3NYECKUE BEIUUYUHBI U (POPMYIIbI,
HEOOXOoIUMBbIE JUIsl €€ pEeIlleHUs, TPOBOAUTH PacUE€Thl M OLEHUBATh PEaJTbHOCTD
NOJIyYEHHOT'O 3HAUYEHUS (PU3NYECKON BETUUNHBI;

pemaTh Ka4ECTBEHHBIE 33/1a4M: BBICTPAUBATH JIOTUYECKH HEITPOTUBOPEUYHUBYIO
LEMOYKY pAaCCYXICHUW C ONOpPOM HA W3yYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznvecKkue sIBJICHUS,

UCIIOJI30BaTh ~ MpPU  PEIIeHHMH  y4eOHbIX  3aa4  COBPEMEHHBIE
MH(OPMAIIMOHHbIE TEXHOJOTUU JUIsl TOMCKA, CTPYKTYPUPOBAaHUS, HHTEPIIPETALIUN
U NpEeJICTaBICHUSI YUeOHON M HAYyYHO-NOMYJISIPHOW MH(OpMALUK, NOTYyYEHHON U3
pa3IUYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOIYYaeMyI0 HH(OPMALIHIO;

OPUBOINUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTUE HAYKH, OOBSCHEHHE TMPOIECCOB OKPYXKAIOUIETO MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHUM;

UCIIOJIb30BaTh TEOPETHUYECKHUE 3HAHUS MO (PU3MKE B MOBCETHEBHOW KU3HU
s obecriedeHnst 0€30MacHOCTH MpU OOpallleHuu ¢ MpudopamMu U TEXHUYECKUMU



yCTpOHCTBaMH, Uil COXPAHEHUS 3/I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOIHYECKOI0
MOBEJICHUS B OKPYKAOIIEH CpEIE;

paboTaTh B TpYyIIE C BBHINOJHEHUEM pPAa3JIMYHBIX COIHAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIbI, PAIMOHAIBHO pacHpenessiTh OO0S3aHHOCTH WU
IUTAHUPOBAThH JIEATEILHOCTh B HECTAHAAPTHBIX CUTYaIMAX, aJIEKBATHO OIEHUBAThH
BKJIAJ] KQXKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMATPUBAEMOI MPOOIIEMBI.

K xonmy oOyuenuss B 11 kJjacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM
YpPOBHE JOJKHBI OTPAXKaTh CHPOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha IMpUMEpax poiib U MecTo (GU3NKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHON KapTUHBI MHUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKOW MCSATENHHOCTH JIOJIEH, HEIOCTHOCTh U E€AMHCTBO
(bu3MUecKol KapTUHBI MUDA;

YUUTBIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (PU3NYECKUX MOJICIICH:
TOUCYHBIN AJIEKTPUUECKUM 3apsij], Jy4d CBETa, TOYCUHbIH UCTOYHUK CBETA, siAepHAs
MOJIENIb aTOMa, HYKJIOHHas MOJIeJh aTOMHOTO SApa MPU PEIICHUU (PU3NISCKUX
3ajiay;

pacrno3HaBaTh (pU3MUYECKHe SABJICHUS (IIPOLECChI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB JJICKTPOJMHAMHUKHI W KBAHTOBOW (DPM3UKH: DJIEKTPUYECKAs! MPOBOIUMOCTD,
TETUIOBOE, CBETOBOE, XMMUUYECKOE, MAarHUTHOE JCWCTBUSA TOKA, B3aUMOJCHCTBHE
MarHuTOB, DJJCKTPOMArHUTHAS WHAYKIUS, JEHCTBUE MArHUTHOTO IO Ha
NPOBOJHUK C TOKOM W JBHXKYIIUICS 3apsj, dJIEKTPOMArHUTHBIE KOieOaHUs W
BOJIHBI, MPSIMOJUHEIHOE pPACIpPOCTPAaHEHHE CBETa, OTPAKEHHUE, MPETOMIICHHE,
uHTepdepeHnus, audpakuus ¥ TOMApPU3ALUS  CBETa, TUCIEPCUs CBETa,
doToanexkTpuueckuii 3pdekT (Ppororddekr), cBeToBOE NaBiieHNe, BOZHUKHOBEHUE
JUHEWYaTOro CIeKTpa aTroMa BOJAOPOAA, €CTECTBEHHass W HMCKYCCTBEHHas
PaJOaKTUBHOCTD;

ONHCHIBATh W3YYCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUYECKUE, MarHUTHBIC,
ONTUYECKUE,  DICKTPUUECKYI0  MPOBOAMMOCTH  PAa3NMUYHBIX  Cpel) |
AJIIEKTPOMATrHUTHBIC SIBICHUSA (TMPOIECCHI), UCHONB3YyS (PU3UYECKHE BEIUYUHBI:
AIIEKTPUYECKHUI 3apsij, CHJia TOKa, JJIEKTPUUYECKOE HANPSIKEHUE, JJIEKTPUYECKOEe
CONPOTHUBIICHUE, PAa3HOCTh MOTEHIIMAJIOB, AJNEKTPOABIKYINAsA Cuia, paboTa TOKa,
MHAYKLIMS MarHUTHOTO TMOJsi, cuia Awmrmepa, cuia JlopeHna, MHIYKTUBHOCTD
KaTyIIKU, SHEPTus 3JEKTPUUYECKOr0 M MArHUTHOTO TMOJIEH, MEePUOJ U YacToTa
KosiebaHnii B KoJebaTeIbHOM KOHTYpE, 3apsii MU Cujia TOKa B IIpoIEecce
TapMOHUYECKUX JJICKTPOMATrHUTHBIX KoJieOaHWU, (POKYCHOE pacCTOsSHHE U
ONTHYECKas CWJa JIMH3bI, TIPH OMHCAHUU TPABWIBHO TPAKTOBATh (PU3WUYECKUI
CMBICIT HCTIOJB3YEMBIX BEJIMYWH, WX OOO3HAYEHUS W €IUHHUIIBI, YKa3bIBaTh
dbopMynbl, CBS3BIBAIONINE JAaHHYIO (PU3MUYECKYI0 BEJIMYMHY C JIPYTUMHU
BEJIMYMHAMU;



ONKCHIBATh H3YyYEHHBIE KBAHTOBBIE SBIEHUS W IPOLECCHI, MCIOIb3Ys
dbusznueckre BEIMYUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, YHEPTUs U UMITYJIbC (POTOHA, MEPUOJ TIOJTypaciaia, SHEPTHsl CBI3U
ATOMHBIX SI7IEp, MPU OIMUCAHUU TPABWIBHO TPAKTOBAaTh (PU3MUYECKHN CMBICI
UCIIOJIb3YEMbIX BEJIMUMH, UX OOO3HAUCHUS U EIUHUIBI, YKa3bIBaTh (DOpMYIIbI,
CBSA3BIBAIOLIME JIAHHYIO (DU3MYECKYI0 BEJIMYMHY C JPYTUMH BEJIMYHMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETUYNHBI,

aHAIM3UPOBaTh (PU3MUYECKHUE MPOIECChl U SBJICHUSA, UCIONb3Ys (U3HUECKHUE
3aKOHBI U MPUHIHUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATENLHOTIO U MapaIebHOTO
COCIMHEHUsI TPOBOJHUKOB, 3aKoH Jxoymns—JIeHra, 3aKOH S3JIE€KTPOMArHUTHOMN
UHAYKIIMH, 3aKOH MPSMOJIMHEHHOr0 pacpOoCTPaHEHUs! CBETA, 3aKOHBI OTPAKECHHUS
CBETa, 3aKOHbI IMPEJIOMJIEHUSI CBETa, ypaBHeHHE ODWHIITeHa ans pororddekra,
3aKOH COXPAHEHHUS! DHEPrUHU, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXpaHEHUs
ANEKTPUUECKOTO 3apsJia, 3aKOH COXPaHEHMs] MacCOBOTO 4HMcia, MocTyhaTel bopa,
3aKOH PaIMOAKTUBHOTO pacmaja, Mpy 3TOM pasjinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHAa, €ro MaTeMaTHYEeCKOE€ BBIPAKEHHE U YCJIOBHUS (TpaHUIBl, 00JIaCTH)
IPUMEHUMOCTH;

ONpeaeNsITh HAIlPaBJICHUE BEKTOPA MHIYKIIMM MarHUTHOTO MOJISI TPOBOJHUKA
C TOKOM, CuJibl AMmriepa u cuibl Jlopenua;

CTPOUTh U OIHKCHIBaTh H300pAKEHHE, CO3JaBAEMOE IUIOCKHM 3E€PKaJOM,
TOHKOM JIMH30M;

BBINIOJIHATD 3KCIEPUMEHTHl 1O HCCJIEAOBAHUIO (PU3NYECKUX SIBICHUN U
IPOLIECCOB C HCIOJIb30BAHUEM IMPSAMBIX M KOCBEHHBIX H3MEPEHU: IMPU HTOM
dbopmynupoBath MpodiieMy/3ajadyy M TUNOTE3y YYEOHOro  SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MNPEIJIOKEHHOI0o OOOpYAOBAHMS, MPOBOJUTH ONBIT H
dbopmMyIUpOBaTh BHIBObI,

OCYILECTBIAThH MPSAMbIE U KOCBEHHbIE M3MEPEHUs (PU3HUECKUX BEIUYHH, IPU
3TOM BBIOMpPATh ONTUMAJIBHBIA CHOCOO M3MEPEHHS M HCIOIb30BAaTh HU3BECTHBIE
METO/BI OLIEHKH ITOTPEIIHOCTEN N3MEPEHUM;

UCCJIEIOBAaTh 3aBHUCHUMOCTU (PU3MYECKUX BEIMYMH C  HUCIOJIb30BAaHUEM
OpSMBIX HM3MEPEHUI: TPU HTOM KOHCTPYHMPOBAaTh YCTaHOBKY, (PHUKCHUPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEIUYHMH B BHJE TaOIUL U
rpaduKoB, JenaTh BBIBOBI IO PE3YJIbTaTaM MCCIIEIOBAHMS;

coboaaTh npaBuia 0€30MacHOTO TPyJa NpHU MPOBEACHUMU UCCIETOBAHUMA B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNIOBAaTENbCKOW U MPOEKTHOM
JESITENIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U JabOpaTOpHOTO
000pyI0BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJlaHHON (DU3MYECKOW MOJIENbIO,
UCTIOJb3Ys (PU3NYECKUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHaJIN3a YCIOBUS 3aJauu



BbIOMpATh (DU3UYECKYIO MOJIENb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HEOOXOoAUMbIE Uil €€ pelleHus, MPOBOAUTh PACUETHl U OLEHUBATh PEAIbHOCTD
TIOJTyYEHHOTO 3HAYEHUS PU3NUECKON BEITNIMHBL;

peniaTh KaueCTBEHHbIE 3a/1a4M: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LENOYKY PACCYKJIEHUH C ONMOpOM Ha HM3Y4YEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU H
(du3nYeCKue SBICHHUS,

UCTIONB30BaTh  TPH  pEIIEHWH  y4eOHBIX  3aJad  COBpPEMEHHBIC
WH(POPMAIMOHHBIE TEXHOJOTUHU IS MTOWCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAIIUN
U MpeACTaBICHUS y4eOHON M HAay4IHO-TIONMYJISIPHOW MH(OpMAINY, TIOTYyYSCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHIECKH aHATTU3UPOBATH MOTydaeMyl0 HHPOPMAITHIO;

OOBSICHATh TNPUHIUIBI JCHCTBUS MAaIllUH, MNPUOOPOB M TEXHUYECKHUX
YCTPOWCTB, pa3iuvaTh YCIOBUS MX O€30MACHOTO MCIIOIH30BAHMS B TIOBCETHEBHOM
KU3HH,

IPUBOUTH TPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTH;,

UCTIONb30BaTh TEOPETHUECKHUE 3HAHUA MO (U3MKE B TOBCETHEBHOW IKU3HU
Uit o0ecriedeHus: 0€30MacHOCTH MpU OOpaIlEHUU ¢ MPUOOpPAMU U TEXHUYECKUMU
yCTPOWCTBAMHU, Ui COXPAHEHUS 3/I0POBbS U COOJIOJICHUS HOPM SKOJIOTHUECKOTO
MOBEJCHUS B OKPYKAIOIIEH CPELIE;

paboTaTh B TpyNNE C BBIMOJIHCHUEM pAa3IMYHBIX COIUAIBHBIX POJEH,
IUTAHUPOBAaTh pPabOTy TPYMIbI, PAIMOHAIBHO PACHpElNesITh OO0SI3aHHOCTH U
IUTAHUPOBAThH JIEATEIHHOCTh B HECTAHAAPTHBIX CUTYaIMsAX, aJIeKBATHO OIICHUBATH
BKJIa/] K&KJIOTO U3 YYaCTHUKOB TPYIINEI B PEIICHUE PACCMAaTPUBAEMOM TIPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouauvecTBo 4yacon DJIeKTPOHHbIE
HaunmeHoBaHue pa3aesioB U TeM (mudposbie)
Ne i/ KonTpoabHbie IIpakTHyeckue
NPOorpamMmsbl Bcero o0pa3oBaTeJibHbIE
padoThI padoTbI
pecypchl
Pazgen 1. ®PU3UKA U METO/JbI HAYUYHOI'O ITO3HAHUSA
bubnuoreka [IOK
1.1 o 2
W3UKa ¥ METOJIbl HAYYHOTO TTO3HAHUS https://m.edsoo.ru/7fA1bf72
Hroro o paszneny 2
Pa3znen 2. MEXAHUKA
bubnmnoreka LIOK
2.1 K 5
nHeMaTiia https://m.edso0.ru/7f41bf72
bubnunoreka [IOK
22 Jluaniia ! https://m.edso0.ru/7f41bf72
bubnunoreka [IOK
2.3 3 6 1 1
AKCOHBL COXPAHCHITL B MEXATHICe https://m.edsoo.ru/7f41bf72
Wroro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJWHAMUKA
OCHOBBI MOJIEKYISIPHO-KUHETHYECKOM bubnuoreka [JOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubnmnoreka [IOK
3.2 O 10 1
CHOBBL TCPMOANHANIIH https://m.edsoo.ru/7f41bf72
33 ArperaTHbIe COCTOSTHUS BEIIECTBA. 5 bubnnoreka [JOK
' ®a30BbIE IEPEX OB https://m.edso0.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

Htoro no pazgeny

24

Pazgen 4. QJIEKTPOAUHAMHUKA

4.1 DJIeKTpoCTaTHKA 10 bubnorexa [OK
' crIpoc https://m.edsoo.ru/7f41bf72
4.2 [MocTosHHBIN 3IeKTpUUECKHi TOK. TOKH B 12 bu6nnoreka [JOK
' pa3IUuYHBIX CpeNax https://m.edso0.ru/7f41bf72
Uroro no pazpeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 68



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

11 KJIACC

KoaunyecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB U TeM (audposbie)
Ne ni/m Koutposbubie | IlpakTuyeckue
NMporpamMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. QJIEKTPOAUHAMUKA
11 MaruuTtHoe moje. DJIeKTpOMarHuTHas 11 1 3 bubmuoreka [JOK
' VH Ty KITHSI https://m.edsoo.ru/7f41c97c
Hroro no pazueny 11
Pazpnen 2. KOJIEBAHUS U BOJIHbBI
MexaHU4ecKrue W 3JIEKTPOMArHUTHHIE bubmuoreka [IOK
2.1 9 1
Kosie0aHus https://m.edsoo.ru/7f41c97c
22 MexaHu4ecKrue U 3JIEKTPOMArHUTHBIC 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edso0.ru/7f41c97¢
bubnuoreka [JOK
2.3 0] 10 3
frrmia https://m.edsoo.ru/7f41c97c
Uroro no pazpeny 24

Pasnen 3. OCHOBBI CIIEHIUAJIBHONM TEOPUU OTHOCHUTEJBHOCTH

OCHOBBI CITeIMATIbHON TEOPUH bubamnorexa [{OK
3.1 4 1
OTHOCHUTEIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Uroro no pazpeny 4
Pa3zgea 4. KBAHTOBASI ®PU3UKA
4.1 DeMeHThl KBAHTOBOHW ONTHUKHU 6 bubnmorexa IIOK

https://m.edsoo.ru/7f41c97¢c



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

bu6nauorexka [IOK

4.2 C 4
TPOCHHE ATOMA https://m.edsoo.ru/7f41c97c
Bubnunoreka IIOK
4.3 A 5
TOMHOS AP0 https://m.edsoo.ru/7f41c97c
Hroro no paszueny 15

Paznea 5. QJIEMEHTbBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DJeMEeHTbl aCTPOHOMHH U aCTPO(U3UKU 7 E;ﬁ;;:f:;igﬁ}; £41c97¢
Uroro no pazueny 7
Paznen 6. OBOBLIIAIOIIEE ITIOBTOPEHUE

6.1 O6o0mato1iee NIOBTOPEHUE 4 ngj;ﬁf;i?ﬁﬁ £41c97c
Uroro no pazpeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHBIE

Ne Hara nudpoBbie

Tema ypoka KonTpoabHbIe IIpakTHyeckue
n/n Bceero u3ydyeHusi | o0pa3oBaTe/bHbIE

padoThI padoThI
pecypcsl

®du3uka — HayKa o IpUpoe.

1 Hayunbie MGTZ Bl HOEHEHjﬂ 1 brbmmorexa LIOK

Y A https://m.edsoo.ru/ff0c32e2
OKPYKaOIIEro Mupa
Ponb n MecTo Qus3uku B

5 (hopMHpPOBaHUK COBPEMEHHOM 1 bubmuoreka [IOK
Hay4HOU KapTUHBI MHUpA, B https://m.edsoo.ru/ff0c33e6
MPAKTUUECKON NEATENBHOCTH JTIOAEH
MexaHnudeckoe ABHUKEHHUE.

3 OTHOCHTENTPHOCTh MEXaHHYIECKOT O 1 Bubnunoreka IIOK
nBmwxkeHus. llepemenenue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHe

4 PaBHOMEpHOE NpsIMOIMHENHOE 1 bubnuorexa [JOK
IBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE MPSAMONMHENHOE 1 bubnuorexa [JOK
JIBIKEHUE https://m.edsoo.ru/ff0c372e

6 CroOomHOe najieHue. Y CKOpeHue 1 bubnnoreka IIOK
CBOOOHOTO MAICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiitnoe nuxeHue.

7 JIBmkeHne mMaTepuaabHON TOYKH I10 1 bubmorexa LIOK

P https://m.edsoo.ru/ff0c3ada
OKPY)KHOCTH
8 [Mpunmun otHOcUTENnbHOCTH [ ammiies. 1 bubmuorexa [IOK



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

HHepuuanbHble CUCTEMBI OTCYETA.
ITepBslii 3ak0H HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [IpuHnun

9 cynepnosuiuu cui. Bropoii 3akoH bubmorexa LIOK
yrep ’ P . https://m.edsoo.ru/ff0c3be8
HproToHna aist MaTepuanbHON TOUKH

10 Tperuii 3akon HeroToHa 1151 bubnuorexa [JOK
MaTepUabHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BcemupHoro Tiarorenus. Cuma

bubmnoreka [IOK
11 TskectH. [lepBast kocmuueckas
https://m.edsoo.ru/ff0c3d00
CKOpOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubaunorexa [{OK
Tena https://m.edsoo.ru/ff0c3e18
Cuna Ttpenus. Koapduiuent tpenus.

13 Cuna Cﬁ o . b flce bubnuoreka [IOK

ui NPOTUBJICHUSL TIPU JIBHOKCHUU
P A https://m.edsoo.ru/ff0c3f76
TeJa B )KUJAKOCTH HIIU raze
[TocTtynarenbHOE U BpallaTelbHOE

14 JIBI>KEHUE a0COTIOTHO TBEPAOTO Tena. bubnnoreka IIOK
MowmenT cuitbl. [liiedo cumsl. Y cmoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOIO TENIA
Nmmynbc MaTepruanibHOW TOYKH,

15 CHCTEMBI MaTEpHAJIbHBIX TOUEK. bubnuorexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHHS https://m.edsoo.ru/ff0c43d6
uMITyJibca. PeakTuBHOE ABUKEHHE
PaboTa 1 MOIIHOCTE CHJIBI.

16 Kunernueckas 3Heprus MaTepuaabHOW bubaunoreka [{OK
Touku. Teopema 06 u3MeHEHUN https://m.edsoo.ru/ff0c4502
KWHETHYECKOW IHEPTUHU

17 [TorennuannHas YHEPTUS. bubaunorexa [{OK



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

[ToreHIManbpHAs SHEPTUS YIIPYTO
nehopMUPOBAHHON MPY>KUHBI.
[TorennmanbpHas SHEprus Tena BOIU3N

IMOBCPXHOCTH 3eMin

https://m.edsoo.ru/ff0c461a

18

[ToreHnmanbHbIE U HEMOTEHLUATIbHbIE
cuibl. CBsi3b paboTHI
HEMOTEHIIMAIBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOU IHEPTUU CUCTEMBI TEIl.
3aKOH COXpaHEHHs] MEeXaHNYECKOMI
SHEPTHH

Bubnunoreka IIOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHas paboTa
«HccnenoBanue CBSI3U pabOTHI CUJIIBI C
M3MEHEHUEM MEXaHUYeCKOW YHEPTUU
Tela Ha IPUMEepe PacTsHKCHHUS
PE3HMHOBOIO HKTyTay

20

KonTponbnas pabora mo Teme
«Kunematuka. [flunamuka. 3aKkoHbI
COXpaHEHUs B MEXaHUKE

bubnnoreka IIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCcKOE
neuxkenue. Aud dysus

Bubnunoreka IIOK
https://m.edsoo.ru/ff0c4dc?2

22

Xapaktep IBUKEHHS U
B3aMMOJICMCTBUS YACTHUL] BEILIECTBA.
Mogenu cTpoeHus ra30B, ) KUIKOCTEN
U TBEPIBIX TEI

23

Macca monekyin. KoanuectBo
BeniectBa. [locTtosinHass ABoraapo

24

TennoBoe paBHOBecue. TemmepaTypa



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

u e€ u3mepenne. lllkana Temmepartyp
Lenpcus

Uneanpubiii ra3 8 MKT. OcHoBHOE

bubauoreka [JOK

25
ypaBueane MKT https://m.edsoo.ru/ffOc4fde
AOconroTHas Temrepatypa Kak Mepa
26 cpelHel KHHETUYEeCKOW IHEPTuu bubnuorexa [JOK
JIBUKEHUS MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ffOc511e
Menneneea-Knanelipona
27 3akoH /lansToHA. ['a30BbIC 3aKOHBI
JlabopatopHas pabota
28 «HccrnenoBanue 3aBUCUMOCTH MEXKIY
napaMeTpaMy COCTOSTHUS
pa3peKEeHHOr 0 raza
29 N3onpouecchl B uaeaibHOM raze u ux bubnuorexa [JOK
rpaguuecKoe MpeacTaBiICHUE https://m.edsoo.ru/ff0c570e
BayTpenHss sHeprus
TEPMOJAUHAMUYECKON CUCTEMBI U
30 crocoObl e€ m3MeHeHus. KonudecTBo bubmuorexa [JOK
TEIJIOTHI U paboTa. BHyTpeHHss https://m.edsoo0.ru/ff0c5952
9HEPrusi OJHOATOMHOIO HeaJbHOTO
rasa
31 B bubaunoreka [HOK
UJbI TEeIUIONepeiaun
A el https://m.eds00.ru/ff0c5c36
VY nenpHas TEMITOEMKOCTD BEMIECTBA.
bubnuoreka [JOK
32 KonuuecTBO TEna0TH IpHu
. https://m.edsoo.ru/ff0c5c36
Tertonepeaaye. AnuabaTHbINA Mporecc
33 [lepBblii 3aKOH TEPMOJUHAMUKH U €TO bubnuorexa [JOK

NPUMEHEHUE K U30IpoIieccam

https://m.edsoo.ru/ff0c5efc



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

HeoOpatumocTts mpoiieccoB B

bubnunoreka IIOK

4 .B i
3 HPHPOJE. BTOPOH SaKOH https://m.edso0.ru/ff0c6230
TEpPMOJIUHAMUKHI
35 Hpunuun nevicteus u KII/] termnosoit Bubnunoreka IIOK
MalIHBbI https://m.edsoo.ru/ff0c600a
36 uxn Kapuo u ero KIT/]
37 DKoNoruuecKre mpoodaemMbl
TEIJIOHEPreTUKHU
38 O6o6matomuii ypok «MomexkynspHas bubmuorexa [JOK
¢usuka. OCHOBBI TEPMOAMHAMHUKN» https://m.edsoo.ru/ff0c6938
Kontponbsnas pabora mo teme
39 M o 0 bubmuorexa [JOK
(CVIOTICKYILIpHa QHIHKd. LICHOBH https://m.edsoo.ru/ff0c6a50
TEPMOJAUHAMUKH
40 [TapooOpa3oBaHue U KOHICHCAITHS. bubaunorexa [{OK
Hcnapenne u KuteHne https://m.edso0.ru/ff0c63b6
AOCOIOTHAsE U OTHOCUTEIbHAS
41 BJIAYKHOCTb BO3ayxa. HachleHHbIi brbanorexa LOK
Ayxa. - https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucrannuueckue u
42 aMmop¢Hble Tesna. AHU30TPOIHUS bubnuorexa [JOK
CBOWCTB KpHCTALUI0B. JXKukue https://m.edso0.ru/ffOc65f0
kpuctauisl. CoBpeMeHHbIE MaTepHaibl
[TnaBnenue W KpHCTAIH3AIHMA.
43 VYaenbHas Temjaora IIaBIEHUS bubanorexa LOK
A ' https://m.edsoo.ru/ff0c6708
CyOnumarnus
44 VYpaBHeHUE TenI0BOro OajaHca bubanorexa LOK

https://m.edsoo.ru/ff0c6820



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

DneKkTpu3amus Tel. DIeKTPUYECKUM

45 3apsaa. [IBa BHaa 3IEKTPUICCKHUX bubamorexa LIOK
pAA: A P https://m.edsoo.ru/ff0cébcc
3apsiI0B
I[IpOBOIHUKH, TUDIIEKTPUKH U
46 n(fn MIPOBOJHHUKHU 3aK(§)H COXpaHEHUS bubnnorexa HOK
YHpOBOA ’ p https://m.edsoo.ru/ff0cébcc
3IEKTPUYECKOr0 3apsija
BzaumonelictBue 3apsaoB. 3aKoH
47 Kynona. ToudedHbIN dIIEKTPpUUECKHI bubnnorexa HOK
4 ' P https://m.edsoo.ru/ff0c6ced
3aps
Hanpsox€HHOCTB 371€KTPUYECKOrO
48 nois. [IpuHnun cyneprnosuuuu bubnuorexa [JOK
AIEKTPUUYCCKUX ToNIeH. JImHun https://m.edsoo.ru/ff0c6df2
HaNpsiKEHHOCTH
Pabota cuit 3eKTpoCcTaTHYECKOro
49 moust. ITorennman. PasHocts bubnmorexa [IOK
’ ’ https://m.edsoo.ru/ff0c6f00
MMOTEHIIMAJI0B
I[IpOBOIHUKH U JUDTEKTPUKH B
50 BHI;KT OCTAaTHYECKOM H(I))ne bubmmorexa I[JOK
P ’ https://m.edsoo.ru/ff0c7018
JusnekTpuueckas MpOHUIIAEMOCTD
bubnuoreka [JOK
51 DnekrpoéMkocTh. KoHIeHncato
P A p https://m.edsoo.ru/ff0c7126
ONeKTPOEMKOCTh TIIIOCKOT0
52 KOHJEHCcAaTOpa. DHEPIrus 3apsyKEHHOr 0 bubnmorexa TIOK
pa. P P https://m.edsoo.ru/ff0c72c0
KOHJIeHCcaTopa
53 JlabopaTtopHas padora "U3mepenue
3IEKTPOEMKOCTH KOHaeHcaTopa"
54 [TpuHIIUD ASUCTBUS U TPUMEHEHUE

KOHACHCATOPOB, KOITUPOBAJILHOI'O



https://m.edsoo.ru/ff0c6bcc
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

amnmapara, CTpyHHOro mpuHTepa.
DeKkTpocTaTu4ecKas 3alura.
3azemiieHHE 3JIEKTPOnprOOpoB

55

DJIEKTPUYECKUI TOK, YCIOBHUS €r0
cylecTBOBaHUs. [10CTOSHHBIN TOK.
Cuna toka. Hanpsbkenue.
Conpotusienue. 3akon Oma s
y4yacTKa Lenu

56

[TocnenoBaTenbHOE, TapaUIeNbHOE,
CMEIIaHHOE COCTUHCHUE
npoBoaHUKOB. JlabopaTopHas pabora
<(I/I3y‘{CHI/Ie CMCHIAHHOI'O COCAMHCHUA

PE3UCTOPOBY

bubnunoreka IIOK
https://m.edsoo.ru/ff0c74f0

57

PaGoTa 1 MOIIIHOCTH BIEKTPUUECKOTO
Toka. 3akoH J[xoyns-Jlenna

bubnunoreka IIOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma Ji71s1 MOJIHOM (3aMKHYTOM)
anexTpuyeckoul nenu. Koporkoe
3ambikanue. JlabopartopHas pabora
«M3mepenne D/1C ucrtoyHuka Toka u
€ro BHYTPEHHErO COINPOTUBIICHUSD)

bubnunoreka IIOK
https://m.edsoo.ru/ff0c7ae0

59

DNEeKTpOHHAsT MPOBOJAUMOCTD TBEPIBIX
METaJIIOB. 3aBUCUMOCThE
CONPOTHUBIICHHUS METAJIOB OT
TemriepaTypbl. CBepXMpPOBOJAUMOCTh

60

DNEeKTpUYECKU TOK B BaKyyMe.
CBoliCTBa AJIEKTPOHHBIX ITYYKOB

61

[TonynpoBOgHUKH, UX COOCTBEHHAS U
npuMecHas npoBoguMocTb. CBoiicTBa
p—n-nepexoxaa. [lonynpoBogHUKOBbIE

bubmnoreka [IOK
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

puOOpHI

DNEeKTpUYECKUI TOK B paCTBOpax U

62 pacIuiaBax 3JIEKTPOJIUTOB. 1 bubamnoreka [{OK
DNEeKTpOoNUTUYEeCKasT JUCCOLUALIHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIn3
DNEeKTpUYECKU TOK B raszax.

63 CaMOCTOSTEeNIbHBIN U 1 bubnuorexa [JOK
HECaMOCTOSITENbHBIN pazpsia. MomHus. https://m.edsoo.ru/ff0c84ae
[Ima3zma
DnexTpuyeckue npudopsl U

64 YCTPOMCTBA M UX MPAKTUYECKOE 1 bubaunorexa [{OK
npuMenenue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30macHoCTH

65 O6o006maromuii ypox 1 bubnuorexa [JOK
«DNEeKTPOIUHAMU KA https://m.edsoo.ru/ff0c88be
Kontponbsnas pabora mo teme

66 «Qnexrpocratuka. [locTossHHBIN 1 bubnuorexa [JOK
IJIEKTpUUYECKU TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»»

67 PezepBHblii ypok. KonTponbnas 1 bubaunoreka [{OK
pabora mo teme "DneKkTpoauHamMHuKa'" https://m.edsoo.ru/ff0c8c56

68 PesepBHbIif ypok. O6o0maronmii ypok 1 bubaunorexa [{OK
no temam 10 kmacca https://m.edsoo.ru/ffOc8f6c

OBLIEE KOJIMYECTBO YACOB IIO 68

[NPOI'PAMME



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 KJIACC

Koaun4yecTBo yacos JJIeKTPOHHBbIE
Ne Hara nudpoBbie
n/n Tema ypoxa Bcero Kourpoaeurre HpakTuteckue u3yyeHust | oOpaszoBaTebHbIE
padoThI padoThI pecypebl
[TocTostHHBIE MATHUTHI U UX

1 B3anMOJICHCTBHE. MarHUTHOE IIOJIE. 1 bubnuorexa [JOK
BekTop marauTHON MHAYKUMH. JIuHUNK https://m.edsoo.ru/ff0c9778
MarHUTHON WHIYKIIUH
MaruauTHoe ToJie TPOBOJAHUKA C

5 TokoM. OmbIT DpcTena. 1 bubaunorexa [{OK
B3anmoneiicTBue IpOBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTopnas pabora «3yuenue 1 1 bubnuoreka [JOK
MATrHUTHOTO TOJISI KATYIIKA C TOKOM) https://m.edsoo.ru/ff0c98fe
JleficTBEe MAarHUTHOTO TIOJISI HA
MpoBOJHUK ¢ TokoM. Cuna Ammepa.

4 JlaGopaTopHnas pabora 1 1 bubamnorexa [{OK
«HUccnenoBanue neicTBUsA https://m.edsoo.ru/ff0c9ac0
MOCTOSSHHOTO MarHuTa Ha paMKy ¢
TOKOM»

JleiicTBe MArHUTHOT O TOJISI HA

5 JIBIDKYIIYIOCST 3apsDKEHHYIO YacTHUILY. 1 bubnuoreka [JOK
Cuna Jlopenna. Pabora crinl https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DnekTpoMarouTHas UHAyKIUs. [loTok 1

BeKTOpa MarHuTHON nHAYKIUU. DJ1C



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

MHAYKIHUH. 3aKOH JI€KTPOMAarHUTHOM
nnaykuuu Gapanes

JlaGopaTopHas pabota
«HccnenoBanue siBIEHUS
AJIEKTPOMArHUTHOM HMHIYKIIUU

bubnunoreka IIOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTD. SBIEHHE
camonHaykuu. IJIC caMOMHIYKIINH.
DHeprust MarHUTHOT O TTOJIST KaTYIIKH C

TOKOM. DJIEKTPOMAarHUTHOE IO0JIe

bubnunoreka IIOK
https://m.edsoo.ru/ff0ca600

TexHNYecKkne yCTpONCTBA U UX
MPUMEHEHUE: ITIOCTOAHHBIE MAaTrHUTHI,
JJIEKTPOMArHUTHI, 3JIEKTPOABUIaTElb,
YCKOPUTEIIH 3JIEMEHTAPHBIX YaCTHII,
MHAYKIUOHHAA I1€4Yb

10

Ob6o06matomuii ypok «MarautHoe
none. JJIeKTPOMarHuTHAas MHIYKIHS»

Bubnunoreka IIOK
https://m.edsoo.ru/ff0cab82

11

KonTponbHas pabora no teme
«Mar»auTHoe 1oJe.
DNEeKTPOMAarHUTHAST WHYKIIUS

bubnunoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CBoOosHBIE MEXAHUYECKHE
konebanus. ['apmonnyeckue
KoJicOaHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHM.
[IpeBpamenune sHEpTUN

bubnunoreka IIOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTopHnas pabora
«MccnegoBanne 3aBUCHMOCTH
nepro/ia MaJibIX Kojie0aHuii rpy3a Ha
HUTH OT JJIMHBI HUTH U MAcCCHI Tpy3a»



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

14

Konebarensubiit kouTyp. CBOOOIHBIC
AJIEKTPOMATHUTHBIE KOJIeOaHUS B
HJICATBHOM K0J1e0aTelTbHOM KOHTYPE.
AHanoruss MOKIy MEXaHHYCCKUMHU H
AIEKTPOMArHUTHBIMU KOJIEOaHUSIMU

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

15

®opmyna Tomcona. 3akoH
COXpaHEHUs SHEPTUU B UCaIbHOM
KoJIe0aTeNbHOM KOHTYpe

bubnunoreka IIOK
https://m.edsoo.ru/ff0cb9c4

16

[Ipencrasnenue o 3aTyXxarommx
KojeOaHuAX. BbIHYXIeHHbIE

MexaHuyeckue koiebanus. Pesonasnc.

BbIHy)KI[eHHLIe OJICKTPOMAIrHuTHBIC

KosebaHus

Bubnunoreka IIOK
https://m.edsoo.ru/ffO0chb86

17

[Tepemennsbiii Tok. CHHYCOUATbHBIN
MepeMEHHBIA TOK. MOIITHOCTh
MEePEMEHHOr0 TOKa. AMIUTUTYHOE U
JIEUCTBYIONIEE 3HAUYEHUE CUJIBI TOKa U
HampsOKCHUS

bubnunoreka IIOK
https://m.edsoo.ru/ff0chd34

18

Tpanchopmarop. [IponsBonactso,
nepenaya u nmorpedieHue
3JEKTPUUECKON IHEPTUU

19

YCTpoHCTBO M MPaKTHYECKOE
[IPUMEHEHUE AIEKTPUUECKOI0 3BOHKA,
reHepaTopa epeMEeHHOr o TOKa,
JIMHUY 3JIEKTpoIepenay

Bubnunoreka IIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKH [TpU
MIPOU3BOICTBE JIEKTPOIHEPTUH.
KynbTypa ncnons3oBaHus



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

QJICKTPOOHCPIUH B IMOBCEIHEBHOM
KHN3HU

MexaHu4ecKre BOJIHBI, YCIOBUS
pactpoctpanenus. [lepuon. CkopocTb

Bubnunoreka IIOK

21
pacupoCTpaHEHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunbie U MPOJOIBEHBIE BOTHBI
99 3Byk. CkopocTh 3ByKa. [' poMkocTh bubnuorexa [JOK
3ByKa. Beicota ToHa. TeMOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHUTHHIE BOJTHBI, UX
23 cBoiicTBa U ckopocTh. Lllkana Bubmmorexa LIOK
P ' https://m.edsoo.ru/ffOccfe0
3JEKTPOMATrHUTHBIX BOJIH
[IpuHIMTIBI paTuOCBAI3H H
24 TeneBuaeHus. Pa3Burue cpeacTs
cBs3u. Paguonokanus
95 Kontponwsnas pabota «Konebanus u bubnuorexa [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[MpsmonuHeliHOE pacpocTpaHeHUE
26 CBETa B OJIHOPOJHON cpejie. bubnuorexa [JOK
ToueuHblil ICTOYHHK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHue cBeTa. 3aKOHBI
27 orpaxeHus csera. [locrpoenue bubamorexa LOK
P o P https://m.edsoo.ru/ffOcd4e0
n300pa’keHH# B IIIOCKOM 3epKae
[Ipenomnenue ceera. IlomHoe
28 BHyTpeHHee oTpaxkeHue. IIpenenbubiii bubaunoreka [{OK
YTOJI MOJIHOTO BHYTPEHHET O https://m.edsoo.ru/ffOcd7f6
OTpaKeHUs
29 JlabopaTopHnas pabora «M3mepeHue bubaunorexa [{OK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

IMOKa3aTeiisA MNPCIOMIICHUA CTCKIIa»

https://m.edsoo.ru/ff0cd67a

JIunsel. [ocTpoenue nuzoOpakenuii B

Bubnunoreka IIOK

30 nuH3e. DopMya TOHKOH JTUH3HI.
Py https://m.edsoo.ru/ffOcddle
YBenInueHue JTNH3bI
JlaGopaTopHnas pabora
31 «HccnenoBanme cBOWCTB
M300paKCHUH B IMH3AX)»
Hucnepcus ceera. CIOXKHBIA COCTaB
39 oenoro ceera. L{Ber. JlabopaTopHas
pabora «Habnronenune nucnepcun
CBETa»
33 Wntepdepennns crera. udppaxuus bubamnoreka [{OK
ceeta. Jludpaknmonnas peméeTka https://m.edsoo.ru/ffOced22
34 [TonnepeyHOCTH CBETOBBIX BOJIH. bubnuorexa [JOK
[Tonspu3zamnus cBeta https://m.edsoo.ru/ff0cf02e
35 OnTHueckue MpuoOOpPHl U yCTPOWCTBA U
YCIIOBHSL MX 0O€3011aCHOr0 MPHMEHCHUS
['paHuIBl MPUMEHUMOCTH
36 KJIacCMYecKOM MexaHukH. [locTtynaTet bubnuorexa [JOK
CreMaJIbHON TEOPHH https://m.edso0.ru/ff0cf862
OTHOCUTEIBHOCTH
OTHOCUTENBHOCTD OJIHOBPEMEHHOCTH.
37 3 bubnuorexa [JOK
aMeJIJIEHUE BpEMEHHU U COKpalleHue
A P Patt https://m.edsoo.ru/ff0cfad2
JUTUHBI
DHeprus U MUMITYJIbC PEISATHBUCTCKOM
38 gacTUIBl. CBSI3b MacCHI C DHEPTHUEHN U bubnmorexa TIOK
' P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHs MOKOS
39 Kontponsnas pabora «OnTuka. bubnuorexa [JOK



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

OCHOBBI cnenualbHOU TCOpUHU
OTHOCHUTCIBHOCTH»

https://m.edsoo.ru/ffOcf6f0

®oronsl. Popmyna [lnanka. DHeprus

bu6nuorexa [JOK

40
U UMIyJIbC (GOTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIEOBAHUE Eu6 IOK
noanoTeKa
41 orodddekra. O A.T.
porosppexr HIBITHL https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl hororddexra. YpaBHeHHE
42 SﬁHMTe(II‘/')IHa J(f};b (bOToatbp(beKTa Brbmmorexa LIOK
A ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢orodddekra
JlaBnenune ceera. OnwiTe! I1. H.
43 Jlebenesa. X €CKO€e JeHCTBHE bubmmorexa IIOK
Ba. NMHNYCCK NCTBU
A A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTBa U
44 MPAKTUYECKOEC TMPUMCHCHHE:
¢dorodnemenT, (HOTOAATUHK,
coJIHEeUHas O6aTtapes, CBETOINO
45 Pemenne 3aga4d mo Teme « 91€MEHTHI bubnuorexa [JOK
KBAaHTOBOM ONTHUKHU» https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. OIBITEI
46 Pezepdopaa mo paccessHuio o-4actu bubmorexa I[JOK
PHOPA P t https://m.edsoo.ru/ff0d091a
[InanerapHas Moaens aToMa
bubnunoreka IIOK
47 IT b
OCTyHatel bopa https://m.edsoo.ru/ff0d0afa
W3nydenne u noryomenrne GOTOHOB
48 IIPU IepexXojie aToOMa C OJHOI0 YPOBHS bubnmorexa TIOK
P pexoR N A P https://m.edsoo.ru/ff0d0afa
JHEPTruM Ha ApYroi. Buasl cnekTpoB
49 BomnuoBrie cBOlicTBa yacTull. BoiHbI bubnmuorexa [JOK



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
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ne bpoitna. KopnyckynspHo-
BOJIHOBOM Jyanu3M. CIIOHTaHHOE U
BBIHYX/ICHHOE U3Ty4YeHHE

https://m.edsoo.ru/ff0d0ca8

50

OTkppiTHE PAIUOaKTUBHOCTH. OMBITHI
Pesepdopna mo ompenenenuro cocrasa
PaAMOaKTUBHOTO U3ITy4YEHUS

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

51

CaoiictBa anb(a-, 6era-, ramma-
n3nyyeHus. BausHue
paIuoOaKTUBHOCTH Ha KHBbIE

OpraHHU3MBbI

52

OTKpbITHE TPOTOHA U HEUTPOHA.
N3otomnsl. Anbda-pacnan.
DJIeKTPOHHBIH U TO3UTPOHHBIN OeTa-

pacnan. 'amMa-usnydeHue

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

53

DHeprus cBs3U HYKJIOHOB B siJIpe.
AnepHble peakuuu. A nepHbiid
peaxtop. [Ipo0Gnemsl, NEPCIEKTUBEI,
3KOJIOTUYECKHUE aCTEKTHI SIAEPHOM
SHEPreTUKHU

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

54

DnemeHTapHble YacTUIlbl. OTKpPBITHE
mo3uTpoHa. Meroapl HAOIIOAEHUS U
perucTpanuu dIEeMEHTAPHBIX YaCTHII.
Kpyraslii cton «DyHnamMeHTalbHbIE
B3auMoaecTBusa. ETUHCTBO
(bu3nYeCcKOoil KapTUHBI MUPa»

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

55

Bun 3Bésguoro neba. Co3Besmusi,
SIpKU€ 3BE3/IBI, TUIAHETHI, UX BUIAUMOE

neuxeHne. CojlHeyHas cucTeMa



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

56

Conuue. ConHeyHast aKTUBHOCTb.
Hcrounuk sneprun ConHua u 3B€371

57

3BE3BI, HX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/bI TIIaBHOMN
MOCJIEA0BATENBHOCTH. BHyTpeHHEE
cTtpoenue 3B€31. CoBpeMeHHbIE
MIPEICTABICHUA O MPOUCXOXKIACHUN U
sBotonnu ConHua U 3BE31

58

Muneunsiit I[Tyts — Hama [Nanaktuxa.
[Tonoxenue n neuxkenue ConaHLa B
lamaktuke. 'anaktuku. Y€pHbie
JBIPBI B IIpax raJlaKTUK

59

Bcenennas. Pa3Oeranne raiakTuk.
Teopus bonpiioro B3peiBa.
PenukroBoe n3nyueHue.
MeraranakThka

60

Hepemennsie mpo0ieMbl acTpOHOMHHU

61

KontponbHas pabora «2neMeHThbI
aCTPOHOMUU U aCTPOYU3UKI»

62

Ob6o6matomuii ypok. Ponb ¢pusuku n
ACTPOHOMUH B DKOHOMHYECKOM,
TEXHOJOTHYECKOM, COIIUAIbHON 1
ATUYECKOH cepax NesaTenTbHOCTH
YenoBeKa

63

O6o006maromuii ypok. Poxs u mecto
(GuU3MKN U aCTPOHOMUU B
COBPEMEHHON HayYHOU KapTUHE MUpa

64

O6o6maromuit ypok. Ponb




¢dusnueckoil Teopun B (HOPMUPOBAHUU
IpeACTaBICHUH 0 (PU3NIECKOM

KapTHUHE MHpa

O606maromuii ypok. Mecrto
¢bu3MYecKoil KapTUHBI MUpPa B 001IEM

65 1
psAly COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX MPEJCTaBICHUN O MPUPOJIE
66 PesepBHBII ypok. MarHuTHOE TIOJE. 1
DJIeKTpOMarHuTHasi UHAYKLHS
PezepHbiit ypok. Ontuka. OCHOBBI
67 CIIEIUAJILHON TEOpUHU 1
OTHOCHUTEIBHOCTHU
Pesepublii ypok. KBanTtoBast ¢usuxa.
68 3 ep P ¢ 1 Bubnunoreka IIOK
JIEMEHTBI aCTPOHOMUU U
P https://m.edsoo.ru/ff0d1784
acTpo(u3uKH
OBLIEE KOJIMYECTBO YACOB IIO 68

[TPOI'PAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O IPOLHECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

®wusuka. 10 knacc. ba3oBelil ypoBeHb. YUEOHUK C 3JIEKTPOHHBIM
npuioxenueM (aBrop I'.S.Mskumes). M3naTenbcTBO «
[Ipocesmenne»
®usuka. 11 knacc. ba3oBbiil ypoBeHb. YUEOHUK C 3JIEKTPOHHBIM
npuioxenueM (arop I'.S.Msikumes). M3naTenbcTBO «
[Ipocsemenune»

Coopnuk 3amau no gusuke 10-11 knace. I.H.Crenanona

METOINYECKHUE MATEPHUAJIBI 1JI1 YAUTEJIA

YMK «®uzuka. 10 knacc. bazoBblii ypoBEHbB
1. ®usuka. 10 knacc. ba3oBbiit ypoBeHb. YUEOHUK € 2JIEKTPOHHBIM

npuioxenueM (aprop I'.S.Mskumes).

YMK «®u3suka. 11 knacc. ba3oBblil ypOBEHb
1. ®usuka. 11 knacc. ba3oBelit ypoBeHb. Y4eOHUK C AJIEKTPOHHBIM

npuioxenueM (aprop I'.S1.Mskumes).

U PPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET
1 http://nsportal.ru - connanbHas ceTb pAOOTHUKOB 00pa30BaHUS.

2 http://markx.narod.ru/pic/ - ¢pusuka B mkoure.


http://nsportal.ru/
http://markx.narod.ru/pic/

3 http://festival.1september.ru/articles/ - pectuBagb megaroruuecKux Uac

«OTKPBITBIA YPOK».


http://festival.1september.ru/articles/

4 http:/lwww.fizika.ru/ - caiit 1t yuureneit pU3MKM U KX YYCHUKOB.
5 http://'www.physics.ru/ - maTepuaisl o pu3mkKe.
6 www . ege .edu.ru - uadopmarronssii mopran EID.

7 http :// school - collection . edu . ru / - egunas komtexius LIOPoB


http://www.fizika.ru/
http://www.physics.ru/

	7310b7b202304382c3d0a32048504c2ea5046a94028e8e87454150f6bcaec56e.pdf
	13bca327f992ae9ad8c20048896db45e215d6c852aceae9aad1d665060c4d2c2.pdf

