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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHM M TpeOOBaHUI K pe3yiabTaTam
OCBOCHHMSI OCHOBHOH 00pa3oBaTelbHOM Mporpammsl, npeacTtaBieHHbx B OI'OC
COO, a Takxke c ydy€toM (QenepanbHONl paboyeil MporpaMMbl BOCIUTAHUS U
KOHLIETIIIUMA TIpernojiaBanusi yueOHoro mnpeamera «Dusnka» B 00pa3oBaTEIbHBIX
OpraHu3aIUAX Poccuiickon denepannu, peATU3YIOLINX OCHOBHEIE
o0pa3oBaTeNbHbIEC TPOrPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEAMETHBIM M METAlnpeIMETHBIM pPE3YJbTaTaM
oOyuyeHus, a TaKKE YUYUTHIBAET HEOOXOJMMOCTb pPEATU3aLUU MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM IpeaMeramMu. B Hel
ONPEENSIOTCA OCHOBHBIE LIETU M3Y4YEeHHsS] (PUM3MKM HAa YPOBHE CPEIHEro OOIIEro
o0Opa3oBaHusl, TUIAHUPYEMbBIE PE3YJIbTaThl OCBOEHUS Kypca (PU3HUKU: JIUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[TporpamMMma 1o (pu3mKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yNbTAaThl OCBOEHUS Kypca (U3UKH Ha 6a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YIbTAThl IO roJlaM O0yUYEHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1o rogaM oOy4eHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3yoIni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUM, HW3y4aeMbIX XHUMHEH, OHOJIOTHUEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonmb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, TMOJIy4YeHHUs HOBBIX MaTE€pHalOB C 3a/laHHBIMU CBOMCTBAMU U JIPYTHUX.
N3yyenune (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa OOydarolmuxcs, B (OPMUPOBAHHWE YMEHUN NPUMEHSTH
HAYYHBI METOJI TO3HAHMSI TP BBIITOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3MKKA IS YpPOBHS CpeaHero ooOmero obpa3oBaHUs
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX pa3lesioB (PU3UKU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3UKHU.

Hoes ecenepanuzayuu. B CcOOTBETCTBMUM C HeW MaTepuanl Kypca (QU3HKU
oObequHEH BOKPYr (Qu3nueckux Teopuid. BemymuMm B Kypce SBISIETCS
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHUH, BEIIECTBE W
noJIe.

Hoes eymanumapuzayuu. E€ peanuzanus NpenosiaraéT HCHOJb30BaHUE
TYMaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIECTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TTpoOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc ¢usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKUM KPYIrOM TEXHUUYECKUX U TEXHOJOTHUECKUX MPUIIOKCHUN
W3YYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
CoJlepKaHMs, TOCBAIIEHHBIX OKOJOTMYECKUM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU M TEXHOJIOTHUM, a TaKXke OOCYKIEHUS
po0JIeM palMOHAIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (PU3nueckoi Teopuu, poiau GyHIaMEHTAIbHBIX 3aKOHOB U
NPUHIIUIIOB B  COBPEMEHHBIX  TMPEACTABICHUSIX O TMPUPOJE, TpaHUIAX
MPUMEHUMOCTH TEOpPUH, JMJIS OINUCAHUA €CTECTBEHHO-HAYYHBIX SBJICHUA U
MIPOIIECCOB).

CUCTeMHO-IeSITENPHOCTHBIN TIOJIX0/T B Kypce (U3UKU pean3yeTcs MPEexke
BCEr0 3a CUET OpraHU3alMM IKCIEPUMEHTATBHOU ACSATEIHHOCTH O0YUYarOIIUXCA.
Jns  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTAIBHBIX KPATKOBPEMEHHBIX JAKCIEPUMEHTOB M Jab0OpaTOpHBIX padoT,
KOTOpbI€ B Iporpamme no (usuke oObeIMHEHBI B OOIIMN CIHCOK YUYEHUYECKUX
MpakTUYeCKux padoT. BrifeneHne B yka3aHHOM IMepedyHe J1abopaTopHBIX pador,
MPOBOJUMBIX JJIS KOHTPOJST M  OIECHKH, OCYIIECTBIACTCS y4YaCTHUKAMU
o0pa30BaTeIBLHOTO TIPOIecCa MCXOJs W3 OCOOCHHOCTEW IUIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm dToM  obOecrmieumBaeTcs  OBJIAJICHHUE
oOy4JaromuMHUCI YMEHHSIMU MPOBOAUTH KOCBEHHBIE HW3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (U3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEJIOKEHHBIX TUIIOTES.

bonbmoe BHUMaHUE yOENSETCA PEHICHUIO PAcYETHBIX W KAaueCTBEHHBIX
3amad. [Ipu 3TOM 1 pacdE€THRIX 3a7a4 MPUOPUTETOM SIBJISIFOTCS 33Jla4é C SIBHO



3aJIaHHON (DU3UIECKON MOJIEITBIO, TTO3BOJISIOIINE IPUMEHSITh N3YUCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paszfena Kypca, TaKk U HWHTErpupys 3HaAHUS W3
pa3HbIX pa3ienoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCA 3a/laHUs Ha
OOBsICHEHHE TPOTEKaHUS (PU3UUECKUX SIBICHUW M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BBIOOpAa (U3UYECKOW MOACHHA IS CUTyallMd MPaKTHUKO-
OpHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOCCIEUYCHHI0 YydeOHOTO Tpoliecca 0a30BBI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHusl JOJKEH U3Y4YaThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKU WIM B YCJIOBHUSIX UHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QuU3MKM HOIKHO OBITH
HeoOXouMoe J1abopaTopHoe OOOpYy/IOBaHUE [Jisi BBHINOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHUUYECKHX MPAKTUUECKHX PaboOT W JEMOHCTPAIIMOHHOE
o0opy10BaHUE.

JleMoHcTpaliioHHOE  00Opy/i0oBaHWE (OpMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe 10 (U3UKE KIIOUYEBBIX JIEMOHCTpAlUA s
UCCJIENOBAHMUSI  W3Y4YaeMbIX  SIBIEHUW H  MPOIECCOB, OMIUPUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TIPUMCHCHHH.

JlaGopatopHoe 00OpyIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTCcs B BUIE TEMAaTHYECKHX KOMIUIEKTOB W OOCCIICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJammmxcsa. TeMaTHYecKhe KOMILJIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITH IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMHU TEJIIMH U3y4eHUs] PU3UKHU B 0011eM 00pa30BAHUU SBJISTFOTCS:

e (opmMupoBaHue wHHTEpeca M CTPEMJICHHS OOYYAOMIMXCA K HAYIHOMY
U3YUYCHUIO TPUPOJIBI, Pa3BUTHE WX HMHTCIUICKTyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUS U (popMUpOBaHUE
MCCJIEIOBATELCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opMupoBaHME HAY4YHOTO MHPOBO33PECHHS KaK pe3yibTara W3YYCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue yMeHHUH OOBSCHATH SBICHHUS C HCIOJb30BAHHEM
(bU3MYeCKUX 3HAHUH M HAYYHBIX JJOKA3aTeIIbCTB;

e (opmMupoBaHue TpenCTaBICHUNH O pONM (PU3MKHU IS Pa3BHTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.



JlocTxeHne 3TUX 1enei 00ecreunBaeTCsl pelIeHUeM CIEIyIOMNX 3a7ad B

npoliecce u3ydeHus Kypca GU3MK1 Ha YpOBHE CPEHEr0 00IIero o0pa3oBaHus:

NpUOOpETEHUE  CHUCTeMbl  3HAHUM 00  00mMX  (PU3HMYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUSIX, BKJTIOYAS MEXaHUKY,
MOJICKYJISIPHYIO  (PU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AJIEMEHTHI acTPO(DU3HKHY;

dbopMupoBaHHE YMEHUH TNPUMEHSATH TEOPETUUYECKHE 3HAHUA A
OOBsICHEHHsI (PU3MYECKHX SBJICHWM B TPUPOJAE U JJIA TPUHATHUA
MPaKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU;

OCBOCHHME CIOCOOOB pEIICHHs] Ppa3IMYHBIX 3aJlad C SBHO 3aJaHHOMU
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3anre GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4H;
NOHMMaHWe (U3NYECKUX OCHOB WM TPHUHIIUIIOB JIEHCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeay;

OBJIAZICHUE METOJAaMHU CaMOCTOSTEIbHOIO IUIAHUPOBAHUS M IPOBEJICHUS
(¢u3NYECKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTaluuu HH(OopMaluu,
OIpe/IEeNICHUs TOCTOBEPHOCTH MOJyUYEHHOTO Pe3yJIbTaTa;

CO3/IaHWE YCIOBHUH NJIS1 pa3BUTHS YMEHUN MPOEKTHO-MCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIiI ypOBEHb) Ha YpPOBHE CPEAHEr0 OOIIEro
oOpazoBanus oTBoAuTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEZEI0), B

11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX H

MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP

MpoOBeNeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
OCOOEHHOCTEM 00yJarOIUXCS.



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®usuka 1 MeTOAbI HAYYHOT'O MIO3HAHUS

®usuka — Hayka o mnpupone. Hayunbie mMeTOnbl NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponbp DJKCriepuMeHTa M TEOPUM B INPOLECCE TO3HAHUS IPUPOJBL.
OKCTIepUMEHT B (pU3HKeE.

MogenupoBanue (u3NYECKUX SIBICHMM M mpoleccoB. HayuHble THIIOTE3BI.
®dusnyeckre 3aKOHbI U TEOPHUH. ['paHUIIBI MPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBUS.

Ponp u Mecto ¢u3uku B (GOpMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MHpA, B PAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBple W LHUQPPOBBIE HN3MEPUTENbHBIE MPUOOPHL, KOMIIBIOTEPHbIE
JATYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemernienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) H
YCKOPEHHUE MaTepuaJbHOW TOYKH, HUX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroeHune nepeMelieHU U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOEe IBIkKeHue. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, MyTH U MepeMEIICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBobogHOE nazeHre. Y CKOpeHHe CBOOOIHOTO MMaICHUSI.

KpuBonuHentHoe  aBHKEHUE. [IBHKEHHE  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAs
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUI0METD,
JIBIDKCHHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIE TIepeadn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBH>KCHUSL.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHue Te B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.



HaGnronenne naBukeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHMUS.

HamnpaBnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydyeHne HEpaBHOMEPHOTO IBHMXKEHHUS C LIEJBIO ONPEICICHNUS MTHOBEHHOMU
CKOpPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, MPOUJICHHBIMU TEJIOM 34
MOCJIEAOBATENbHBIE paBHbIE IPOMEKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBH>)KECHUU C HAYAJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yueHnne nBUXKEHUS Tella, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutenbHOCTH  ['amunes.  IlepBeiidi  3akoH  HbroToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUIs MaTepualibHON TOUKU. Tpetnit 3akoH HproTOHA 1711 MatepuanbHbIX TOYEK.

3akoH BcemupHoro TaroreHus. Cuia Tsxkectd. IlepBasg kocMmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (1mokosi, CKoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHHs CKOJbXKEHUsI U cuiia TpeHus nokosi. Koadduiment tpenus.
Cuita conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B KUJIKOCTH UIIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIKEHUE a0COIFOTHO TBEPIOTO Tea.

MOMEHT CHIIBI OTHOCUTENIBHO OCH BpaueHus. llnewo cumnbl. YcnoBus
paBHOBECHUS TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: TMOIIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHEHHE MacC B3aMMOJICHCTBYIOIINX TE.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT JAehOpMaIiui.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcioBust paBHOBeCHUs TBEPAOTO TeJia. Bubl paBHOBECHS.



Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUMX B MPYXKUHE U
PE3UHOBOM 00pasiie, OT X AehopMariui.

HUccnenoBanne yciaoBHM pPABHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAILCHHUS.

Tema 3. 3akonbl coOXpaneHus 6 MeXaHuKe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbc cuiibl U1 U3MEHEHHE HMMITYJIbCa Tela. 3aKOH COXPAHEHUS HWMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cribl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuanbHOW TOuku. Teopema 00 U3MEHEHUH
KUHETUYECKOU YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenmanbHas SHEPIUs YIIPpYyro
nepopMupoBaHHo  mipykuHbl.  [loTeHIManpHas dHEprus Teila  BOJIU3H
MOBEPXHOCTH 3€MJIH.

[loTeHnumanbHple U HEMOTEHIMANbHbIE  CWibl.  CBs3b  pabOTHI
HEMOTEHUHUAIBHBIX CUJ C WU3MEHEHUEM MEXAHUYECKOW DSHEPrUM CUCTEMBI TEI.
3aKOH COXPAHEHUS MEXAHUYECKON dHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyecknue yCTpOMCTBA M NPAKTHYECKOE INMPUMEHEHUE: BOAOMET, KOMED,
MPYKUHHBIN MTUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon MOTEHIMATBLHOM YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3yyeHnue aOCOJMIOTHO HEYNPYroro yaapa ¢ MOMOLIBI0 JBYX OJWHAKOBBIX
HUTSHBIX MasSTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPTrHUH
TeJIa Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO KIyTa.

Paznen 3. MogekyasipHast u3nKa U TEPMOJIMHAMUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Mmeopuu
OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPUU U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenHue. Juddys3usa. Xapaktep ABUKEHUS W
B3aUMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H



TBEPABIX TET U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ usMmepenue. lllkana temmeparyp
Llenbcus.

Mopens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUHU HACAbHOTO Traza. AOCONIOTHAas TemrepaTypa Kak mepa
CpelHE KWHETUYECKOM SHEpPruH TEIUIOBOIO JBMKEHHS vacTul raza. l[llkama
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHUE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COECINHEHUN.

OmnbITel 110 MU Py3un KUIAKOCTEH U ra30B.

Mojenb OpOyHOBCKOTO IBUKEHHUSL.

Mogens onbita llTepHa.

OneITHI, JOKa3bIBAIOIIHE CYILLIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aMOJICUCTBHS.

Mopens, HILTIOCTPUPYIOIIAs TPUPOY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OneIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSHMS MJICAJIBHOTO Tasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Omnpenenenne Macchl BO3AyXa B KIIACCHOM KOMHATE HAa OCHOBE WM3MEPEHMM
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXKy TTapaMEeTPaMH COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

Tepmonnnamuueckass cucrema. BHYTpeHHsASI 3HEpPrus TEPMOJIMHAMHYECKOU
CUCTEMBI U criocoObl € n3meHenus. KonnyectBo TemnoTsl U pabota. BHyTpeHHsIs
JHEPrus  OAHOATOMHOIO  HWJACAJIBHOrO  ra3a.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIydeHHE. Y AelIbHAs TEMIOEMKOCTh BEIECTBA.
KonuuecTBO TEMIO0THI pH TEIIoNepeaaye.

[lonatue 00 aamabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpuMmeHeHre TepBOro 3akoHa TEPMOJMHAMUKU K H3omporeccaMm. ['paduyeckas
WHTEpHIpeTanus padoThI Tasa.



Bropoii 3akon TepmMoauHamMuku. HeoOpaTtuMocTh MPoIIeccoB B MPUPO/IE.

TenmoBble  mamuHbl.  [IpuHOMOBI  AEUCTBHS  TEIUIOBBIX — MAIlMH.
[IpeoOpa3zoBaHust SHEpPruM B TEMIOBbIX MaiinHax. Koap¢uuueHT mone3Horo
nevctBus TtemioBol mamuHbl. [ukn KapHo u ero ko3¢ @duIMEHT MOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMBI TEIIIO3HEPTETUKHU.

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpPEHHEH HHEpruu Teja MPH COBEPIICHUU PAOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXKAaTOTO BO3/AyXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPIruu (TeMIiepaTypbl) Teaa IpH Terionepeaye.

OnbIT 1m0 anuabaTHOMY pACIHIMPEHHIO BO3ayXa (OMBIT C BO3AYLIHBIM
OTHHBOM).

Mopenu napoBoil TypOHHBI, JBUTATENSE BHYTPEHHETO CTOpaHusl, PEaKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwilieHHBIM map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrannmmueckue u amopdHbie Tena. AHU30TPOIHUS CBOWCTB
kpuctaiuioB. Kuakue kpuctaiibsl. CoBpemeHHble Marepuaiibl. [lnaBienue u
KpucTayum3aius. Y aefbHas TerioTa miasienus. Cyonumarusi.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETpP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHU TMOJTYUYCHHUS COBPEMEHHBIX MaTEpUasoB, B
TOM YHUCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu NoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

HaOmronenne HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIleCTBRA.

JleMoHCTpauust KpucTasioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonvl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.



Paznen 4. JaekTpoanHamMuka

Tema 1. Inekmpocmamuka

ONeKTpu3alusl Tel. OIJEKTpUYECKHil 3apsia. JlBa Buaa AIEKTPUUYECKUX
3apsnoB. [IpOBOMHUKM, OUANEKTPUKU W MOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

B3aumopeiictBue 3apsa0B. 3akoH KyinoHa. ToueuHbli 3IEKTPUYECKUI 3aps.
Onextpuyeckoe mnosie. Hampsoxk€HHOCTh 3yieKTpuueckoro mnois. [lpuHoun
CYINEPIIO3ULIUH JJIEKTPUUYECKUX MoJied. JIMHUM HanpsyKEHHOCTH 3JEKTPUYECKOrO
TOJISL.

PaGora cun  anekrpocraruueckoro  mods.  I[lotenmuman.  Pa3HocTh
NOTEHUUAIOB. [IpOBOOHUMKM UM AUAJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jlvanexrprdeckast MpOHUIIAEMOCTb.

DnekTpoéMkocTh. KongeHcaTop. DIeKTPOEMKOCTh IIIOCKOTO KOHJEHCATOpA.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHu4yecknue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOI,
AIIEKTPOMETP, JJIEKTPOCTaTHUYECKas 3alluTa, 3a3€MIJIEHHUE 3JIEKTPOIpHOOpOB,
KOH/JICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLINI JEUCTBUS AJIEKTPOMETPA.

B3anMopencTBre HANEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOJTHUKH B 3JIEKTPOCTATUUECKOM MOJIE.

DneKkTpocTaTuuecKas 3aiuTa.

JIMBAEKTPUKY B 3JIEKTPOCTATUYECKOM TMOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAAH
MJIACTHH, PACCTOSHUSI MEXAY HUMHU U AUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEeHHOr0 KOHAEHcaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

ONEeKTpUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUYECKOrO TOKAa.
Nctounuku Toka. Cuina toka. [locTosIHHBIN TOK.

Hanpspxkenue. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIBHOE CONPOTHBIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COEINHEHUE TIPOBOIHUKOB.

PaGora oanexktpuyeckoro Toka. 3akoH Jxoyns—Jlenma. MomiHoCTh
AIIEKTPUYECKOTO TOKA.



ONEeKTpOABMXKYLIasl CUila M BHYTPEHHEE CONPOTUBIECHUE UCTOYHMKA TOKAa.
3axoH Oma 11 OJTHOM (3aMKHYTOM) 3yieKTpuueckoi nenu. Kopotkoe 3ambikaHue.

DJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAJJIOB OT TeMITepaTypbl. CBEpXIPOBOIUMOCTb.

DOnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U IIpUMECHAas IIPOBOAUMOCTD
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OneKkTpuyeckuidi TOK B  pacTBOpax M paciulaBaX  AJIEKTPOJHUTOB.
DIEeKTpOIUTHYECKAs AUCCOUALNS. DIEKTPOIH3.

DJIeKTpUYeCKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTpPOWCTBA M MPAKTHYECKOE NPUMEHEHHE: aMIEpPMETD,
BOJITMETpP, PEOCTaT, HWCTOYHUKUA TOKA, BJIEKTPOHArpeBaTEIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPBI U POTOPEZUCTOPHI, NOTYTIPOBOAHUKOBBIN TUO, FalbBaHUKA.

Jlemoncmpayuu

M3mepeHne CHIIbI TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHSI M MaTepHrania.

CMemaHHOe COeTMHEHUE ITPOBOTHUKOB.

[Ipssmoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHIbl. KOpOTKOe 3ambIKaHHE
raJIbBAaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJNIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHne cMEmaHHOr0 COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYIIEH CUJIbI UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBIICHUS.

HaoGmronenne amexTpoimsa.

MesxknpeaMeTHbIe CBSI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocCyIIecTBISIETCS ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMM MaTeMaTHKH,
OHOJOrMK, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvle nonwsimusi, CBSI3aHHBIE C HU3YyYEHHEM METOJOB HAy4YHOIO
NO3HAHMS: SIBJICHHE, HAay4HbIH (hakT, rumores3a, (Qu3nueckas BeIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIETb, U3MEPEHUE.



Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUH, JuUHEHHas (QyHKIus,
napaboiia, runepooia, ux rpauku U CBOICTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX IPOEKIIMU Ha OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

bBuonozus: mexanndyeckoe ABMKEHUE B KHUBOW mpupojae, Auddysus, ocMoc,
TEIJIOOOMEH KUBBIX OPraHU3MOB (BUABI TEILIONEPEIayH, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SBJICHUS B )KUBOU IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEU M
ra3oB, JJICKTPUYECKHE CBOWCTBA METAJIOB, J3JIEKTPOJUTHYECKAs IUCCOLUALMA,
raJIbBaHUKA.

I'eocpaghus: BNaxXHOCTb BO3/lyXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonozus: MpeoOpa3OBaHUE JIBHKEHUN C HCIOJIb30BAHUEM MEXaHH3MOB,
y4€T TpEHUS B TEXHUKE, MOJAIIWITHUKHA, HCIIOJIb30BAaHUE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTeilb BHYTPEHHETO
CropaHus, napoBas TypOHHa, OBITOBON XOJOJWIBHUK, KOHIUILMOHEP, TEXHOJIOTUH
IIOJIyYEHHUs] COBPEMEHHBIX MATEpPUAIIOB, B TOM YHCIIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArPEBATEIIbHBIC npuoOOpkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBaHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMuKAa

Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKYUA

[ToctostHHBIE ~ MarHUTHL.  B3aMMOJEMCTBUE  TOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wWHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHATHBIX MOJIeH. JINHMM MarHUTHOM MHAyKIMW. KapTuHa NMHUNA MarHUTHON
MHIYKIWAH NOJISI TOCTOSIHHBIX MAarHuTOB.

MarautHoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWMHUN WHIYKIWH
MAarHUTHOI'O TOJIS JJIMHHOTO MPSIMOIO NPOBOAHMKA W 3aMKHYTOIO KOJIBLIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT IpcTena. BzanmoeiicTBre NpoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HalIpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. [[BHKEHUE 3apsKEHHOM YacTULIbI
B OJTHOPOJTHOM MarHUTHOM moJie. PaboTa cuisl Jlopenna.



SIBeHne AnEeKTpOMarHuTHOM HMHAyKOUU. [lOTOK BeKTOpa MarHMTHOM
UHAYKIUU. OJIEKTPOABIKYLIash Cuila WHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN
uHaykuun Papanes.

BuxpeBoe anekTpuueckoe Mmoje. OJEKTPOABMXKYLIas CHJIa WHIAYKLIUU B
IIPOBOJHUKE, IBHXKYILEMCS TOCTYNATENBHO B OJTHOPOJHOM MarHuTHOM IIOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTh.  SIBIEHME CAMOMHAYKUIHMH. OJIEKTPOABIKYIIAs  CHIIA
CaMOWHYKIINH.

OHeprusi MarHUTHOTO ITOJIS1 KATYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE I10JIE.

TexHudeckue yCTpoWCTBA M IPAKTHYECKOE NPUMEHEHHUE: IIOCTOSHHBIE
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIN SJIEMEHTAPHBIX
YaCTHUILl, NHAYKIIUOHHAS 1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I10JIEM.

JIMHUY MHAYKIIMY MarHATHOT'O TOJIA.

B3anmonenicTBue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBrIeHME HIIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOABMKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTH WU3MEHEHHSI
MAarHUTHOTO IOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

M3ydeHne MarHuTHOTO MOJIS KATYIIKH C TOKOM.

HccnenoBanne neCTBUSI MOCTOSIHHOTO MarHWTa Ha PaMKy € TOKOM.

HccenenoBanne sIBICHUS 3JIEKTPOMATHUTHOW MHAYKIUU.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHble KoJ1e0anus

KonebarenrHast cucrtema. CBoOOAHBIE  MEXaHHYECKHE  KOJIEOAHMS.
["apmonnyeckue konebanms. [lepumona, wactora, amrumryga u (aza xoseOaHUN.
[IpykVHHBIN MasTHUK. MaTreMaTH4eCKUl MasiTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwmii. [IpeBpareHne sHEpTUH MpU TAPMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUS B
UJCATBbHOM KOJIOATCIIPHOM KOHTYpE. AHAJIOTHS MEXKIY MEXaHUYECKUMHU U



AIIEKTpOMAarHUTHbIMU Konebanusimu. Dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPrUU B UJ€ATBLHOM KOJIeOATEIbHOM KOHTYDE.

[IpeacraBienue o 3aryxaroumx KoyieOaHUsAX. BbIHYKIEHHbIE MEXaHUYEeCKUE
koJebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHuUs.

[lepemennblii TOK. CHUHYCOMJANbHBIA MEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE W JEWCTBYIOIIEE 3HAYEHUE CHIIBI TOKA M
HaIpsHKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepegadya U MOTpeOICHUE ANEKTPUUECKOM
DHEPIruM. JKOJIOTUYECKHE PUCKHU IPU MPOU3BOJICTBE IEKTpo3Hepruu. Kynbrypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyecknue yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: SIICKTPUUYECKUIA
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JJIEKTPOIIEpeay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOATEIbHOW CHUCTEMBI (TIPY>KUHHBIMA WM
MaTEeMaTUYECKU MASITHUK).

HaGmronenue 3aryxaromux KojieOaHu.

HccnenoBanrie CBOMCTB BBIHY X JICHHBIX KOJIEOAHU.

HabGmronenue pezonanca.

CBOOOIHBIE AIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HAIPSDKEHHSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHU.

Pe3onanc mnpu mMOCIENOBATENIBHOM COEAMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnens TMHUH 3JIEKTPONEpEIayu.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MabIX KOJeOaHUM Tpy3a HA HUTH OT
JUTMHBI HUTU ¥ MaccChl rpy3a.

HccnmenoBanne NEPEMEHHOIO TOKa B LENH W3 IOCIENOBATENBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTyIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TOPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u udpaxiiys MEXaHUIeCKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauus BektopoB E, B, V B anektpomarautHoit BoiHe. CBoOCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEIOMIICHUE, MoJgpu3anus, Tudpaxkuus,
unTepdepenius. CKOpoCcTb 3JEKTPOMAarHUTHBIX BOJIH.



[IIxana 37€KTPOMarHUTHBIX BOJIH. [[puMeHeHue 3JIeKTPOMarHUTHHIX BOJH B
TEXHUKE U OBITY.

[IpyHLIMTBI pagUOCBS3U U TeNeBUACHUS. Patnonokanus.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHUYecKue yCTPONCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHbIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl [MAarHOCTHKAa B TEXHHKE W MEAUIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U paclpoCTpaHEHNE MONEPEYHBIX U TIPOIOJIbHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

HabGmronenue orpakeHus: M MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunn u quppakind MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGnrogenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KOJIEOaHUIA.

HccnenoBaHre  CBOWCTB — AJIEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
pesioMJICHUE, MOJspu3alus, udpaKiuus, uHTephepeHITus.

Tema 3. Onmuka

['eomerpuueckas onrtuka. lIpsmoiMHENHHOE pacpoOCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueyHbI HCTOUHUK CBETA.

OtpakeHne cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3o0paxxeHui B
IIJIOCKOM 3€pKaJe.

[Tpenomiienue cBetTa. 3aKOHBI IIpesIOMIIEHUS cBeTa. AOCOIIOTHBIN MOKa3aTelb
npenoMiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIl yros IOJIHOTO
BHYTPEHHETO OTPaKECHHSI.

Hucnepcus cBera. CnoxxHbIi cocTtaB Oenoro cseta. [Iger.

ColOuparomue U pacceuBaroimiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
pacCTOsIHME W ONTHYECKash cujla TOHKOM JuH3blL. [locTpoeHue uzoOpaxkeHuil B
coOuparolmx U paccerBarolux JuH3ax. Gopmyna TOHKOW JIMH3BI. YBeJIUYEHUE,
JlaBaeMoe€ JIMH30MU.

[Ipenenbl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontumka. Wutepdepenmus cBera. KorepeHTHbIE HWCTOYHUKH.
VYcnoBusi HaOMOIEHUS MaKCUMyMOB M MHHHMYMOB B HWHTEphEpEHITMOHHON
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxuus cBera. JudpakinuonHas pemérka. YcCIoBUE HaOIIOCHUS
IJIaBHBIX ~MakKCUMyMOB TIpM  MaJE€HUM MOHOXPOMATUYECKOrO0 CBETa Ha
Tu(PaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.



TexHuyeckue yCTpOWCTBa U TMPAKTUUYECKOE MPUMEHEHHE: OYKH, JIyma,
doToamnmapaT, NPOEKIMOHHBIA amnmapar, MHKPOCKOM, TEJIECKOI, BOJOKOHHAs
OITHKA, TUPPAKITUOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pPaACIpPOCTPAHEHUE, OTPAXKEHHE W IIPEIOMJIEHUE CBETA.
OnTuyeckre mpuodOpBHI.

[TonmHOE BHYyTpeHHEE OTpakeHne. Mozeslb CBETOBOIA.

HccnenoBanue cBOMCTB N300paK€HUH B JIMH3AX.

Mopnenu MUKpPOCKOIIa, TeJIeCcKomna.

HaoGmronenue natepdepeHnu cBera.

HaGmronenue nudpakiuu cBera.

HaGnronenue nucnepcuu cBera.

[Tomydyenue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tonydyenue ciekTpa ¢ MOMOMIbIO AUPPAKIUOHHON PEIIETKY.

HabGnronenue noasipusaluu CBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

N3mepenue nokaszaresns NpeaoMIICHHUs CTEKIIA.

HccnenoBanue cBONCTB N300pakeHU B JIMH3aX.

HaGnronenue nucnepcuu cBera.

Pazgesn 6. OcHOBBI ClIeIHAJILHOM TEOPHH OTHOCUTEIBLHOCTH

['paHuibl  NPUMEHUMOCTH  KJAcCMYECKOW  MexaHukd.  [locrymnartsl
CIICIMAJIbHOW TEOPUH OTHOCHUTEIBLHOCTH: HWHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BAKYyM€, IPUHLMI OTHOCUTEIBHOCTH DUHILITEIHA.

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEJJIEHUE BPEMEHHU U COKPAILCHUE
JUTAHBI.

DHeprusi 1 UMIYJIbC PEIITUBUCTCKON YaCTHUIIBI.

CBs3b MACChI C SHEPTUEH U UMITYJIbCOM PEJISITUBUCTCKON YacCTHUIIbl. DHEPIrus
TTOKOSI.

Paznen 7. KBanToBas pusuka

Tema 1. dnemenmuvt K6AHMOBOI ONMUKU

®otonsl. opmyna [lnanka cBsi3u 3HEprUN (HOTOHA C €TO YACTOTOM. DHEPTHS
U UMITyJIbC (POTOHA.

OTtkpeiThe 1 ucciaeaopanue orodddexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI
dbororddexra. YpapHenue DiHmreHa 111 Gotodaddexra. «KpacHas rpaHuia»
dboTorddexra.

JaBnenne cBera. OnbiThl I1. H. JleOGenena.



XHUMHUYECKOE IEUCTBUE CBETA.
TexHuueckue YyCTpONCTBA U MPAKTHUECKOE MPUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, CoJIHeUHasi OaTapest, CBETOIUO/I.
Jlemoncmpayuu
®oTo3h(DHEeKT Ha YCTAaHOBKE ¢ IIMHKOBOM TJIACTUHOM.
HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPdEKTa.
Ceeroauo.
Conneunas Oatapes.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HacTHIL.
[Inanerapnas mopens aroma. [loctynmatel bopa. M3nmydeHune W mOTIIOUIEHUE
(OTOHOB MpU MEpexo/ie aTOMa C OJHOIO YPOBHSI SHEPIHMM Ha Jpyroi. Bumsl
cneKTpoB. CIIEKTp YPOBHEW dHEPTUU aTOMa BOJIOPOIA.
BousHoBEIE cBOlicTBa yacTull. Bosnbl ne bpoitis. KopycKyisipHO-BOJIHOBOM
JyaJIn3M.
CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.
TexHuyeckue yCTpOHCTBA M IPAKTUYECKOE MPUMEHEHUE: CIEKTPAIbHBIN
aHau3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopna.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnrogenue IMHeHYaThIX CIEKTPOB U3ITyUYEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopusie pabomul
Hab6nrofnenue nuHeyaToro CnexTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, JTOKA3bIBAIOIIUE CII0KHOCTh CTpPOeHUS Anpa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeleneHuo  cocTaBa
paaroakTUBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3ITy4yeHHUs.
BinsiHue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykmonHas monens siapa [eitzenGepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsl.
Anbsda-pacnan. ODIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacmaa. [amma-
U3JIlydeHre. 3aKOH paJuOaKTUBHOIO pacraja.
DHeprus CBA3U HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt Macchl siapa.
SnepHble peakuuu. JleneHue U CUHTES slIep.
SAnepuwiii peaktop. Tepmosimepubelii cuHTe3. [IpoOnemMbl M TEPCHEKTHUBHI
AJIEPHOM SHEPTETUKU. JKOJOTMYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.



OnemeHTapHble YacTUIbl. OTKPBITHE NO3UTPOHA.

MeTonbl HaOIIOIEHHS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.

dyHaMeHTalnbHbIe B3auMoieicTBUs. EMUHCTBO (u3nueckoil KapTUHBI MUpA.

TexHudeckue ycTpoNCTBa U MPAKTUUYECKOE MPUMEHEHHE: JO3UMETp, KaMmepa
Bunbcona, siaepHsblif peakTop, arTomMHasi 6omoa.

Jlemoncmpayuu

CY€TunK HOHU3UPYIOLTUX YACTHII.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HccnenoBanre TpeKoB YacTull (110 TOTOBBIM (poTorpadusm).

Pasnen 8. JiieMeHTBI aCTPOHOMMH M aCTPOPU3NKH

Drarbl pa3BUTHs aCTpOHOMUH. [IpHKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHE
aCTPOHOMMH.

Bun 3Bé3gHoro HebOa. Co3Be3aus, sipkue 3BE3[bI, IUIAHETHI, UX BUIUMOE
JIBUKCHUE.

ConHeyHas cucrema.

Comune. ConHeuHast akTUBHOCTh. Mctounuk sHeprum ConHUA W 3BE3.
3BE3ABI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(HMarpaMma «CIEKTPAJIbHBIM KJIacC —
CBETHUMOCTBY». 3BE3MBI TJIABHOM IIOCIEAOBATEIBHOCTA. 3aBUCUMOCTh «Macca —
CBETMMOCTBY» I 3BE3] TJIABHOW IIOCIIENOBATEIBHOCTH. BHYyTpeHHee cTpoeHue
3B€31. COBpEMEHHBIE INIPECTABICHUS O MPOUCXOXKACHUH U 3Boitonuu CoJHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsiii [lyte — nama I'amaktuka. [lonoxenne m aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbl. UEpHBIE ABIPHI B SApax
TJIAKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa006sa. Paz0oeranue rajiakTuk.
Teopus bonporo B3psiBa. PenMkToBOE U3ITyYEHHUE.

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepewménnbie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HabGnrogenus: HeBOOPYKEHHBIM TIJ1a30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX
NPWIOKEHUHN JJI1 ONpeieNICHUs MOJOXKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31ns CEeBEpPHOro MOJyIIapys U IPKHUE 3BE3BI.

Habmonenus B Teneckon Jlynsl, mnanet, Maeunoro IlyTu.

O6o0maronee NOBTOPEHUE

Ponp ¢u3ukm u acTpoHOMHUHM B IKOHOMHYECKOM, TEXHOJOTHYECKOM,
COLIMAJIbHON M ATHYECKOH chepax NedaTeabHOCTH YelIoBeKa, pOJib U MECTO (U3UKH
Y aCTPOHOMHUHU B COBPEMEHHOM HAay4yHOH KapTUHE MHPA, POJIb (PU3NUECKOU TEOPUH



B (GOpPMHUPOBAHUM TPEACTABICHUNA O (U3UYECKOM KapTHUHE MHpa, MECTO
(bU3NYECKO KapTUHBI MHpPa B OOIIEM Py COBPEMEHHBIX €CTeCTBEHHO-HAYYHBIX
MIPEJCTaBICHUM O MPUPOJIE.

MexnpeaMeTHbIE CBSI3H

Nzyuyenue xkypca ¢uszuku 0a30Boro ypoBHS B 11 Kimacce OCyIIECTBISETCS C
y4ETOM COJAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
Ounonoruu, XUMHUH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemuvie nonsmusi, CBSI3aHHbIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUS: SBJICHWE, HAy4HbIM (DaKT, rurore3a, (unyeckas BEIMYMHA, 3aKOH,
TeOopusi, HAOII0ICHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEh, H3MEPCHHE.

Mamemamuxa: pelleHHWE CUCTEMbl YpaBHEHUH, TPUTOHOMETPUUECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPhl U MX MPOCKIMH HA OCH KOOPAMHAT, CIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, MPU3HAKK MOJ00US TPEYTrOJbHUKOB,
OnpeiesICHNE TIOAIU TIIOCKUX (UTYyp U 00bEMa TEll.

buonocusn: »nexTpuyeckue SBICHUS B KUBOM IIpUpoJie, KoJieOaTelbHbIC
JIBUOKEHUS B )KUBOW MPHUPOJIC, ONTUUYECKUE SIBJICHUS B KHUBOM MPUPOJE, NCUCTBUE
paauainyy Ha )KUBbI€ OPTraHU3MBl.

Xumus: CTpO€HHUE aTOMOB M MOJIEKYJI, KpUCTA/UIMUECKask CTPYKTypa TBEPIbIX
TEJ, MEXaHU3Mbl OOpa30BaHUA KPUCTALIUYECKOM PEMIETKUA, CHEKTPaAIbHBIN
aHaIu3.

l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, TIPEJICKA3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTpOIEpeaady, TE€HEpaTop IMEPEMEHHOr0 TOKa,
AJIEKTPOJIBUTATENIb, WHAYKIIMOHHAs II€Yb, pajap, pajguoONpUEMHHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
coJIHEUHas Oarapes.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mpeamera «®Pusnka» Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHSI y4eOHOTO TpeaMeTa «Du3nukay TOHKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaroOmuXcsi PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0OIeCTBa, PACIIUPEHUE KU3HEHHOTO
OIBITA U OIBITA JEITEIBHOCTH B MPOLIECCE PEaIu3alii OCHOBHBIX HAIpaBJICHUHN
BOCIIUTATEILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAXKIAHCKOM MO3UIIMKM 00YyYaIOIIEeTrocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKUX LICHHOCTEW;

TOTOBHOCTh BECTU COBMECTHYIO JIESITEIIBHOCTh B MHTEpEcaxX I'Pa)KJaHCKOIO
0O0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aIiy;

YMEHHUE B3aUMOJEHCTBOBATH C COLMAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
uxX QYHKIUSMUA U HA3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW M BOJOHTEPCKOU AESATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TPakIaHCKOU UIECHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOIIEHUE K TOCYIAapCTBEHHBIM CHMBOJIAM, JOCTHMKECHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAyIIEro;

4) 3cTeTHYECKOr0 BOCIIMTAHUA:



ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
NpUCYIIEro (pU3nYecKol HayKe;

5) Tpya10BOIro BOCIIUTAHMSI:

UHTEpPEC K Pa3IUYHBIM cdepaMm NnpodhecCHOHANbHONU AEATEIBHOCTH, B TOM
YHCJIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(bU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) DKO0JIOTHYECKOI0 BOCIIMTAHHS

c(hOpPMHPOBAHHOCTh JKOJOTHUUYECKOW KyJNbTYphl, OCO3HAHHE TJI00AIBHOIO
XapakTepa SKOJOTUYECKUX MPoOIieM;

IJTAHUPOBAHUE U OCYIIECTBIICHUE ICMCTBUIM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

pacHIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIC€HHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

C()OPMUPOBAHHOCTb MMPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (U3UUYECKON HAYKU;

OCO3HAHME ULEHHOCTH HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IpOILIECCE
u3ydeHus: (QU3UKA  OCYHIECTBISATH  NPOEKTHYHD M HUCCIEIOBATEIbCKYIO
NEeATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
ba3oBble JJornyeckue 1eMcTBUA:
CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MpoOsEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEHATh LEIU ACATCIBHOCTH, 33JaBaTh IMAPAMETPbl U KPUTEPUU HX
JIOCTHIKCHMSI;
BBISIBJIITH  3aKOHOMEPHOCTH M MPOTHUBOPEYMS B  PACCMATPHUBAEMBIX
bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAlIM3a WMEIOIIUXCS
MaTE€pHUaAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBHI B JIESITEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUHN AEATEIbHOCTH;
KOOPAMHUPOBATh M  BBHINOJHATH pabOTy B YCIOBUAX  PEABHOIO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,



pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH JKU3HEHHBIX TTPOOIIEM.
Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:

BJIaJICTh HAyYHOM TEPMUHOJIOTHEH, KIFOYEBBIMU MOHATUSIMH M METOJIaMH
(bu3nYeCKON HAYKH;

BJIAJICTh HABBIKAMHU y4E€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIEHOCTH
B oOyactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelieHusl 3amad (U3MYECKOTO CONEpPIKaHMs, MTPUMEHEHUIO Pa3IMYHBIX
METO0B MO3HAHMUS;

BJIQJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYyYEHHIO HOBOTO 3HAHUA, €ro
WHTEpIIpeTalui, IPeoOpa3oBaHUI0 M MPUMEHEHHUIO B Pa3IMYHBIX YYCOHBIX
CUTyaIUsX, B TOM YHUCJIE TP CO3JaHUU YICOHBIX ITPOCKTOB B 00JaCTH (PU3UKU;

BBISIBIIATh TMPUIUHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh THUIOTE3y ©€ pEeIIeHWs, HaXOAUTh apTyMEHTHI Ui JIOKa3aTelIhCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh ApaMETPhl K KPUTEPUHN PEIICHHSI;

aHAMM3UPOBATh TIOJNIYYCHHBIC B XOJEC PEIICHHUS 3aqaddl  pPe3yJIbTaThl,
KPUTHYECKH OIIEHHUBATh MX JIOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSX;

CTaBUTh M (HOPMYJIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3YICHUH (PU3UKH;

JaBaTh OIEHKY HOBBIM CHTYAIHsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA 10 (u3MKe B MPAKTHUECKYIO 00JIacTh
JKU3HEEITEILHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEAMETHBIX 00JIacTek;

BBIJIBUTaTh HOBBIC MJICH, MTpE/jIaraTh OpUTHHAIBHBIC ITOIX0/IBI U PEIICHUS;

CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIC PEIICHUS.

Pabora c nunopmanueii:

BJIAJICTh HABBIKAMHU TOJydeHHs] WH(POpMAI (HU3MYECKOTO COACP)KaHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSATEIHLHO OCYIICCTBIATh TIOWCK, aHaJW3,
CHUCTEMATHU3AIMI0 W WHTEPIIPETAINI0O MHPOPMAIMKM PA3IUIHBIX BHIOB W (HOpM
MIPEICTABIICHHUS;

OIICHUBATH JIOCTOBEPHOCTHh HMH(POPMAITUH;

WCIIOJIB30BaTh  CPEJCTBA  WH(MOPMAIMOHHBIX HW  KOMMYHHUKAITMOHHBIX
TEXHOJIOTWIA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3aIMOHHBIX
3a/lad ¢ CcoOMoJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECypcocOepeKeHHUsS, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;



CO3/1aBaTh TEKCTHl (PU3MUECKOTO COAEpX aHUs B pa3IHYHbIX (opMaTax ¢
y4€TOM Ha3HAYEHUs] UHPOpPMALIUU U LEIEBOM ayIUTOPHUH, BEIOUpAsi ONTUMATIBHYIO
dbopMy IIpeCcTaBICHUS U BU3yaJIU3aIUu.

KoMMyHUKAaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS:

OCYHIECTBJISATh OOIIEHHME Ha Ypokax (U3UKM U BO BHE-YPOUHOM
NEATEIIbHOCTH;

pacro3HaBaTh MNPEANOCBUIKM  KOH(DJIMKTHBIX CHUTyallud W CMsT4aTh
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
SA3BIKOBBIX CPE/ICTB;

IIOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIWBUAYaJIbHOU
paboThI;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX AEHCTBHM € y4éToM OOLIMX
UHTEPECOB U BO3MOXKHOCTEN KaKJI0I'0 YJI€HA KOJIJIEKTUBA;

IIPUHAMATh LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACHUCTBUA MO €€ IOCTHKEHUIO: COCTABIISITh IUIAH JEUCTBUM,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOErO BKJAJAa M KAXKIOTO YYaCTHHKAa KOMaH[bl B
oO1IMii pe3ysbTaT M0 Pa3pabOTaHHBIM KPUTEPUSIM;

npemjlaraTb HOBBIE IPOEKThI, OLICHMBAaTh MHJEH C IMO3WLIHH HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILLECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEACHHE B Pa3JIMYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPUYECTBO U BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3UKM W aCTPOHOMUU, BBISIBISATH MPOOJEMBI, CTaBUTh U (HOPMYIHPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PEIICHHUS] PACUYETHBIX M KaYECTBEHHBIX
3a]a4, [JIaH BBINOJIHEHUS MMPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTeHHI;

JieJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHHUE;



OIICHUBAThH IPHOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIeKT:

JaBaTh OIEHKY HOBBIM CHTYaIlUsIM, BHOCUTh KOPPEKTHUBHI B NESTECIHHOCTD,
OIICHWBATh COOTBETCTBHE PE3YIHTATOB IICIISIM;

BIAJCTh HAaBBIKAMH  TIO3HABATEIBHON  pedyieKCMH KaK  OCO3HAHMS
COBEpIIIAGMbIX JIEUCTBHM ¥ MBICTUTEIBHBIX TIPOIECCOB, WX pE3yJIbTaTOB U
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelieHus;

YMETh OIICHWBAaTh PHUCKH W CBOCBPEMEHHO IPHUHUMATH PEHICHUS 10 HX
CHIKCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX IIPH aHAINU3E pe3yIbTaTOB
NEeSATETbHOCTH;

MPUHUMATh ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpPUHUMATh MOTHUBBI W apryMEHTBhl JPYrHUX IMPU aHaU3€ pe3yJIbTaToB
NeSTEeITbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mporecce noCTWKEHUS JTMYHOCTHBIX PE3YJbTaTOB OCBOCHHUS IMPOTPAMMBI
no ¢u3MKe JIsI YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUs Yy OOydYaroUIuXxcs
COBEPIIICHCTBYETCS AMOITMOHAIIEHBIN WHTEJUICKT, TIPEAIOIar afo A
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHUSl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE IMOIIMOHATILHOE
COCTOSIHUE, BUJCTh HANpPaBIIEHUS Pa3BUTHUA COOCTBEHHON SMOITMOHAIILHON CEpHI,
OBITH YBEPEHHBIM B ce0¢;

caMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHME, CIOCOOHOCTh aManTUPOBATBCI K
OMOITMOHAIEHBIM U3MEHECHHSIM H TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHUBAIIMU, BKIIIOYAIOIIEH CTpEeMJIEHHE K JIOCTH)KCHUIO 1IEeTU U
yCcrexy, ONTUMU3M, WHUIIMATUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CITIOCOOHOCTh MOHUMATh YMOIIMOHATIFHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TPU OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO M COTICPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTh BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISTh UHTEPEC U pa3pemaTh KOH(IUKTHI.



HPEJIMETHBIE PE3YJIBTATHBI

K koniy oOyuenuss B 10 kJjacce mpeaMETHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITUXCSI YMCHHUIA:

JIEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKU M
TE€XHOJIOTUM, B IPAKTUYECKOU JIEATEIIbHOCTH JIFOAEH;

YUUTHIBATh TPAHUIBI TPUMEHEHUST M3YyYEHHBIX (U3HUECKUX MOJIeNei:
MaTepHaibHas TOYKa, MHEPITHAIbHAs CHCTEMa OTCUETa, abCOMIOTHO TBEPOE TEIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUYECKUH 3aps]l IPU pelieHnr (PU3NIecKux 3a1ay;

pacrno3HaBath (pU3NUYECKUE SBICHUS (TIPOIECChI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHUKHU, MOJICKYJISIPHO-KUHETUUYECKOW TEOPUM CTPOCHUS BELIECTBA U
JJEKTPOJAMHAMHUKHA:  PABHOMEPHOE U  PAaBHOYCKOPEHHOE  MPAMOJIMHEUHOE
JBIDKEHUE, CBOOOJHOE TaJieHue TeJ, JABUKEHUE 110 OKPYKHOCTH, WHEPIHS,
B3auMoJielicTBUE Tell, nu(dy3usi, OpOYHOBCKOE JBHKEHUE, CTPOCHUE KUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHUE 00bEMA TeJl MPU HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, MCHApEHUE, KOHJCHCAlWs, IUIABJIICHUE, KPUCTAIUIM3AlUs, KUIICHHE,
BJIAJKHOCTBH BO3/1yXa, MOBBIIICHHUE JABJICHUS I'a3a IPU €r0 HArpEBAHUU B 3aKPHITOM
COCyZA€, CBS3b MEXKAY [apaMeTpamMy COCTOSIHMsSL Ta3a B H30Ipoleccax,
AIEKTPU3ALMS TEJ, B3AUMOJCUCTBUE 3aPsI0OB;

OMKCHIBATh MEXAHUYECKOE JBIDKECHUE, WCIONB3Ys (U3MUYECKUE BEITUYMHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, Cuia,
MMITYJIbC Te€Jla, KNHETUYECKas YHEPrusi, MOTCHUUAIbHAA YHEPTUSl, MEXaHUYECKas
paboTa, MeXaHWYECKasi MOIIHOCTh;, MPU ONKHCAaHUU TMPABWIBHO TPAKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3YEeMbIX BEIMYMH, MUX OOO3HAUYCHHS] M EIUHUIIBI,
HaXoJUTh (OPMYJIbI, CBA3BIBAIONINE JTAHHYIO (PU3UYECKYIO BEJIUYHHY C JIPYTUMU
BEJINYMHAMU;

ONMCHIBAaTh HM3YYEHHBIE TEIUIOBBIE CBOWMCTBA TEJI W TEIUIOBBIE SIBICHUS,
UCIONB3Yyd (U3MUYECKUEe BEIMYMHBI: JABJICHHE Ta3a, TeMIleparypa, CpeaHss
KMHETUYECKAsi YHEPrUsi XaOTUUECKOTO JBUKEHHS MOJIEKYJ, CPEAHECKBAAPATUYHAS
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIJIOThI, BHYTPEHHSSI SHEprusi, padoTa rasa,
KOd(PhUIIMEHT TMOJIe3HOTO JACHCTBHUS TEIUIOBOTO JBHUTATENs; MNpPHU OMNHCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
o0O3HAaUeHUs W EAWHUIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JaHHYIO
(pU3HUECKYIO BEIMUUHY C APYTUMH BEINYNHAM;

ONMCHIBAaTh N3YYEHHBIE JJIEKTPUUYECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
sBJICHUS (TIPOLIECChI), UCTIONB3Ysl (PU3NUECKUE BETUUYUHBI: DJICKTPUYCCKUM 3apsij,



IEKTPUUECKOE I0JI€, HANPSKEHHOCTD MMOJISA, MOTEHIMAN, PA3HOCTh MMOTEHIMAJIOB;
OpU ONHUCAHUM IPABWJIBHO TPAKTOBAaThb (PU3UUYECKUIM CMBICI HCIIOJIb3YEMbIX
BEJIMYMH, MX OOO3HAUEHMs] U EIOUHMIBI; YKa3blBaTb (POPMYJIbI, CBS3BIBAIOIINE
JaHHYIO (PU3MYECKYIO BEIMUYHMHY C IPYTMMH BEJIMYMHAMY;

aHAJIM3UPOBaTh (PU3MUECKHE MPOLIECCHl U SIBJICHHS, UCHONB3YS (U3UUYECKUE
3aKOHBI U NIPUHLMIBL 3aKOH BcemupHoro tsarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXPAHEHUs MEXAHMYECKOW DSHEpPruHM, 3aKOH COXPAHEHUs HMITYJIbCa,
OPUHIUI CYNEPIO3ULIUA CHJI, MPUHUUI PABHOMNPABUS WHEPLHUAIBHBIX CHCTEM
OTCUY€Ta, MOJIEKYISIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHHs BEIECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETUYECKOW SHEPIUM TEIUIOBOTO JABUKEHHUS MOJIEKYJI C
aOCOJIFOTHOM TeMIIEpaTypol, NEPBbI 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHEHMSI
ANEKTPUUECKOro 3apsija, 3akoH KylloHa, TpU 3TOM pas3inyaTh CIOBECHYIO
(OpMYIMPOBKY 3aKOHA, €0 MaTEMAaTUYECKOE BBIPAKEHUE U YCIOBUA (IpaHUIIBL,
00J1aCTH) MPUMEHUMOCTH;

OOBSACHATh OCHOBHBIE MPUHLMIBI JCHCTBUS MAIlMH, NOpPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA UX OE30MAaCHOTO HCIOJIb30BAHUS B
IIOBCEHEBHOM KU3HU;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEAOBAHUIO (PU3NYECKUX SIBICHUNH U
IIPOLIECCOB C HCIOJIb30BAHUEM IMPSAMBIX U KOCBEHHBIX HW3MEpPEHUU, MPU 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO O0OpYIOBaHUS, MPOBOJIUTH OMNBIT H
bopMyIUpOBaThH BHIBOJIHI,

OCYILIECTBIISATh NMPSAMbIE U KOCBEHHbIE U3MEPEHUsI (PU3NYECKUX BEIMUYHH, IPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEpPEHHUs U MCIOJIb30BaTh HW3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (U3NYECKUMHU  BEJIUYUMHAMH  C
UCIIOJIb30BAaHUEM TNPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(uKCUpOBaTh pe3yibTaThl MOIYYEHHON 3aBUCHUMOCTU (DU3UYECKUX BEIUYHUH B
BU/JIE TAOJIUILI U TPpa(pUKOB, A€NIaTh BEIBOABI IO pe3yJIbTaTaM MCCIEI0BaHNUS;

co0o1aTh mpaBuia 0€30MacHOro TpyJa MpH MPOBEACHUM HCCIIEJOBAHUNA B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HMCCIEeIOBATEIbCKOW U MPOEKTHOU
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOTO
000pyI0BaHUS;

pemath pacu€THbIC 3aJa4yd C SIBHO 3aJlaHHOM (DU3UYECKOM MOJIEIIbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBHS 3a/lauu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIMYUHBI U (HOPMYIIbI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTHh PACYETHl U OLIEHUBATH PEAIbHOCTD
MOJIy4YEHHOTO 3HaueHUs (PU3NUECKOIN BEJININHBI;



pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUHUBYIO
LEMOYKY PACCYXKJICHHI C ONOpOM Ha HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
busnueckue SBICHUS;

UCIIOJIb30BaTh ~ MpPU  pEIIEHHH  y4eOHBIX  3a7ady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIPEJCTaBJICHUS y4eOHOW W HAYyYHO-TIONMYJSIpHON MHGOpPMAIUH, MOTYYCHHON U3
pa3IMYHBIX UICTOYHUKOB, KPUTUUECKH aHATM3UPOBAThH MOIy4aeMylo HH(OPMAIIUIO;

PUBOJIUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBACHEHHE MPOIECCOB OKPYXKAIOIMIETO MHUPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JuIst o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, NI COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CpeE;

paboTaTh B TIpyNI€ C BBIIOJHEHUEM PA3JIUYHBIX COLMUAIBHBIX pOJEH,
IUIAHUPOBATh PabOTy TPYIIbI, PalMOHAIBHO paACHpENesiTh OOsI3aHHOCTH U
IJIAHUPOBATh JEATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIaJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PAaCCMaTpPUBAEMON IPOOIIEMBI.

K koniy o0yuenuss B 11 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (PU3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHA H
TEXHOJIOTUM, B NPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €AUHCTBO
bu3MYecKoi KapTUHBI MUPA,

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIEIeH:
TOYEYHBIN 3JIEKTPUYECKUM 3apsijl, JIyd CBETA, TOUYECUYHBIA UCTOUYHUK CBETA, SIACpPHAs
MOJZIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO sipa MpH PElIeHUH (PU3NYECKUX
3a/1ay;

pacro3HaBaTh (PU3MYECKUE SBJICHUS (MPOIECCh) U OOBSICHATh UX HAa OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHN U KBAaHTOBOW (PM3UKU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJCHCTBHE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKIUS, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJIEKTPOMATrHUTHBIE KOJeOaHWs U
BOJIHBI, NPSIMOJIMHENHOE PAaCIpOCTPAHEHUE CBETA, OTPAXKEHHE, IPEIOMIIEHUE,
uHTephepeHus, audpakuus W MOOJSpU3alUs CBETa, JUCIEpPCUs CBETa,
dbotoanekTpudeckuii 3pdext (poToaddexT), cBETOBOE NaBICHUE, BOSHUKHOBEHUE
JMHENYaToro CHEeKTpa aToMa BOJIOPOJA, €CTECTBEHHas W HMCKYCCTBEHHas
PaINOaKTUBHOCTB;



OMKCHIBATh W3YYCHHBIC CBONCTBA BEIIECTBA (DJICKTPUYECKHE, MATHUTHEIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  cpel) W
AJIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLECCHI), HMCIOJIBb3Yysl (PU3NYECKUE BETUUYHHBIL:
ANEKTPUUECKUI 3apsil, CUjia TOKa, JJIEKTPUUECKOE HAMNpSKEHHUE, DIIEKTPUYECKOe
COTPOTHUBJICHUE, PA3HOCTh MOTEHITMAIOB, JJICKTPOBIDKYIIAs CHia, paboTa TOKa,
WHIYKIIMS MarHATHOTO TMOJs, cuia Awmrmepa, cuia JlopeHia, WHIYKTUBHOCTh
KaTYIIK{A, SHEPTUS SJIECKTPUYSCKOTO M MArHUTHOTO IIOJIH, TEPHOJ U YacToTa
KoJieOaHnii B KoyJeOaTeTbHOM KOHTYpe, 3apsi W CHia TOKa B TPOIECcCce
TAPMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOsSHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUM
CMBIC]I HCIOJIb3YEMBIX BEIMYMH, MX OO0O3HAUeHHs U EAWHMIIBI, YKa3bIBaTh
bopMysBl, CBSA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEITMIMHAMU;

ONKMCHIBATh HW3YYEHHBIC KBAHTOBBIC SIBICHUS W MPOIECCHI, HCIOJB3YS
(bU3MYeCKUue BEIMYMHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypacIaga, SHEPTUS CBA3U
ATOMHBIX SIZIEp, TPU ONMUCAHWUU MPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONIUE JIAHHYI0 (U3MUYECKYI0 BEIWYUHY C JPYTMMH BEIWYMHAMH,
BEIYHCIIATH 3HAYCHHUE (PU3NUECKON BETUINHBL,

aHAMM3UPOBAaTh (PU3MUYECKHE TMPOIECCHI U SBIICHUS, UCIONB3Yys (U3HUECKHEC
3aKOHBI W MPUHIUTIEL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapaILICIFHOTO
COCOVMHEHUSI TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKkOH BJIEKTPOMArHUTHOU
WHYKIIUU, 3aKOH MPSIMOJMHEHHOTO PacHpOCTPaHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE JWHIITEHHa g Gororddexra,
3aKOH COXPAHEHHS JHEPruH, 3aKOH COXPAHCHUSI MMIYJhCA, 3aKOH COXPAHCHMUSI
AIEKTPUUECKOTO 3apsia, 3aKOH COXPAHCHHMS MAacCOBOTO YHCIA, TIOCTYNaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmajaa, Mpy 3TOM pas3indaTh CJIOBECHYIO (hOPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE€ BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OTIPEIENISITh HAMIPABJICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TOJIsI TPOBOTHUKA
C TOKOM, cuJibl Ammepa u cuibl Jlopenta;

CTPOUTh W OIKCHIBATh H300paKECHHE, CO3/IaBaEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh DKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYCCKUX SBIICHUUA W
MIPOIIECCOB C HCITOJIB30BAaHUEM TIPSAMBIX W KOCBEHHBIX HM3MEPEHUH: TIPH 3TOM
dbopmynupoBath MpobOiieMy/3amady HW TUIOTE3y Y4eOHOTO JKCIIEPUMEHTA,



coOMpaTh YCTAaHOBKY M3 MPEUIOKEHHOT0 OOOpPYJOBaHUsS, MPOBOJIUTH ONBIT H
(bopMyIMpOBaTH BHIBOIBI,

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE MU3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh HM3BECTHBIC
METO/bI OLIEHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH C HCIOJIb30BAHUEM
OpSMBIX HM3MEPEHUH: IpPU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (PHUKCHPOBATh
pe3yabTaThl MOTYYEHHON 3aBHCHUMOCTH (M3MUYECKUX BEJIMYMH B BHUJAE TaOIUIl U
rpaduKoB, AeaTh BHIBOABI IO pe3yIbTaTaM UCCIEI0BAHMUS;

coOJII01aTh MpaBuiia 0€30MacHOro TpyJa MPHU MPOBEACHUU HUCCIEIOBaHUN B
paMKax y4eOHOro OJKCIEpUMEHTa, Y4eOHO-UCCIEeNOBATEILCKOW U IMPOEKTHOM
NEATEIbHOCTH C HMCIOJIb30BAHHEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
000opy1I0BaHUS;

pemarb pacy€THhlE 3aJayd C SIBHO 3aJaHHON (PM3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a/lauu
BBIOMpATh (PU3NYECKYIO MOJEIb, BBIIACIITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXOJUMbIEe NIl €€ pElIeHHUs, NMPOBOJUTH PAcu€Thl M OLIEHHWBATH PEATBLHOCTD
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKOUN BEIIMYUHBI,

pemaTh Ka4eCTBEHHBIEC 3a/1a4l: BBICTPAUBATh JIOTUYECKH HENPOTUBOPEUUBYIO
LETIOYKY PACCYXKIECHHM C ONOpOM Ha HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
dbuznyecKue sBICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHWH  y4eOHBIX  3aJa4  COBPEMEHHBIE
WH(OPMAITMOHHBIC TEXHOJIOTHH JIJIS TOWCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUN
U TIPEJICTABJICHUS YIYEOHOW U HAyYHO-TIOMYJIIPHON MHGOPMAIINH, TOTYyYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTy4aeMyr0 HH(OPMAITHIO;

OOBSCHATh TPUHIUIBI JEHCTBUS MAalIUH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX 0€30MacHOr0 MCIOJIb30BAHUS B MOBCEIHEBHOM
KU3HU;

PUBOJNUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEIO0 MHpa, B pPa3BUTHE
TEXHUKHM U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU NP OOpallleHUH ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, NIl COXPAHEHHUS 30POBbS M COOJIOJEHUS HOPM SKOJIOTHYECKOTO
TOBEJICHUA B OKPYKAIOLIEH Cpele;

paboTatb B TpYyIIE C BBHIIOJHEHUEM pa3JIMYHBIX COLMAIBHBIX PpOJIEH,
IUIAHUPOBATh Pa0OTy TPYMNIBI, PAMOHAIBHO pAaCHpenemsiTh OOS3aHHOCTH U



MJIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE paCCMAaTPUBAEMOM IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Ne HaumeHoBaHue pa3iesioB U TeM KounyecTBo 4yacoB JJIeKTPOHHBIE
n/m | NporpaMMel Bcero KoHTpoJbHbIe IpakTHyecKue (un¢pposbre)
padoTh padoTh oOpa3oBaTeJibHbIE
pecypchl
Paznen 1. DU3UKA U METOAbI HAYYHOTI'O ITIO3HAHUA
1.1 ®u3nKa U METO/Ibl HAYYHOT O 2 bu6mmoreka [IOK
MO3HAHUA https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunemartuka 5 bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72
2.2 Junamuka 7 bubnuoteka [JOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHHS B MEXaHUKE 6 1 1 bubnuoteka [JOK
https://m.edsoo.ru/7f41bf72
Uroro no pazneny 18
Pazpnen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOU | 9 1 bubnuorexa [JOK
TEOpHUU https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJIUHAMUKHU 10 1 bubnuotexa [JOK
https://m.edsoo.ru/7f41bf72
3.3 ArperaTHbl€ COCTOSTHUS BEIIECTBA. 5 bubnuorexa [JOK
@da30BbIe NEPEXOIBI https://m.edsoo.ru/7f41b£72
Hroro no paszneny 24




Paznea 4. JIEKTPOJAUHAMUKA

4.1 DNEeKTpOCTaTHKA 10 bubmmoreka [JOK
https://m.edsoo.ru/7f41bf72
4.2 [TocTOAHHBIN IEKTPUYECKUI TOK. 12 bubmmoreka [JOK

Toku B Pa3IUYHBIX CpE€aax

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

Uroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




11 KJIACC

Ne HaumeHoBaHue pa3jiesioB U TeM KounyecTBo 4yacoB JJIeKTPOHHBIE
n/n HporpaMMBbl Bcero KoHTpoJibHbIE IpakTu4ecKue (undpossre)
oOpa3oBaTeJibHbIE
padoThI padoThI pecypebl
Pazpen 1. JIEKTPOJAUHAMUKA
1.1 MarauTHoe nosie. DIeKTPOMarHuTHas 11 1 3 bubnunoreka [HOK
WHIYKIHS https://m.edsoo.ru/7f41c97c
Wroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
2.1 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [HOK
KoseOaHus https://m.edsoo.ru/7f41c97¢c
2.2 MexaHn4YecKHe U dJIEKTPOMarHUTHBIE bubnnoreka [JOK
BOJIHBI 5 1 https://m.edsoo.ru/7f41c97c
2.3 OnTuka 10 3 bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasnea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

3.1 OCHOBBI CIENUATTBHON TEOPUH 4 1 bubnuotexa [JOK
OTHOCHUTEIIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 4
Pasznen 4. KBAHTOBASA ®U3BUKA
4.1 DJIEeMEHTHI KBAHTOBOW ONTHUKHU 6 bubnuorexa [JOK
https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubnuorexa [JOK
https://m.edsoo.ru/7f41c97c




4.3

ATOMHOE SApO

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢c

Uroro no pazneny

15

Paspea S. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNIEMEHTHI aCTPOHOMUU U acTpOhHU3UKH 7 bubmmoreka [JOK
https://m.edsoo.ru/7f41c97c
Uroro no pazneny 7
Paznen 6. OGOBILIAIOIIEE IOBTOPEHUE
6.1 O06o0m1aroriee TOBTOPCHHE 4 bubmmoreka [JOK
https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
PesepBHoE Bpems 3
OBHLIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
N KosmuecTBo yacos Hara JJIeKTPOHHBIE
°
. Tema ypoka Bcero | Konrpoububie IpakTuyeckue u3yHeHus uupposbie
padoTsI padoTsI o0pa3oBaTe/ibHbIE
pecypcsbl
1 ®usnka — Hayka o npupoje. Hayunsie 1 bubnuoreka [IOK
METO/IbI IIO3HAHUSA OKPYXKAIOLIET0 MUpa https://m.edsoo.ru/ff0c32e2
2 Ponb 1 mecTo pusuku B hopMHpOBaHUH 1 bubnnoreka [HOK
COBPEMEHHOM HAyYHOU KapTHUHBI MUpPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JESITeIbHOCTH JII0IeH
3 MexaHuuecKoe IBUKEHUE. 1 bu6mmoreka [JOK
OTHOCHUTEIBHOCTh MEXAHUYECKOTO https://m.edsoo.ru/ff0c3508
neuxeHus. [lepemenienue, CKOpocTsb,
yCKOpEeHue
4 PaBHOMEpHOE NPAMOIIMHENHOE ABUKEHUE 1 bubnuotexa [JOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE ITPSAMOJIMHENHOE 1 bubnmnoreka [JOK
JIBUKECHUE https://m.edsoo.ru/ff0c372e
6 CBoOogHoe majieHue. Y CKopeHue 1 bubnuotexa [JOK
CBOOOJTHOTO Ma/ICHUS https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe asuxenue. JBrmxeHue 1 bubnmoreka [JOK
MaTepUaIbHOW TOYKHU IO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
8 [Tpunimn otHOCUTENBRHOCTH ["anues. 1 bubnuorexa [JOK

HNuepuuansubie cuctemsl orcuera. [lepBriit
3akoH HeroTona

https://m.edsoo.ru/ff0c3be8




SHEPTHs YIpyro aeGpopMUPOBAHHON
npykuHbl. [loTeHnnanbHas sHeprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

9 Macca tena. Cuna. [lpunuun bubmmoreka [JOK
cynepno3uiuu cuil. Bropoii 3akoH https://m.edsoo.ru/ffO0c3be8
Herorona niis MarepuanbHOM TOYKU

10 Tperuii 3akoH HproToHA 111 bubmumorexa [IOK
MaTepUaJIbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8

11 3aKoH BCEMUPHOTO TsAroreHus. Cua bubnunoreka [HOK
TspKeCTH. [lepBast kocMHUeCcKast CKOPOCTh https://m.edsoo.ru/ff0c3d00

12 Cuna ynpyrocru. 3akoH I'yka. Bec tena bubnuoreka [IOK

https://m.edsoo.ru/ffOc3el8

13 Cuna tpenus. Koapdunuent tpenus. Cuna bubnnoreka [JOK
COIPOTUBIICHU IIPU ABIKEHUU TEJIA B https://m.edsoo.ru/ff0c3{76
JKUJKOCTHU WM rasze

14 IlocTynarenbsHOE U BpalllaTelIbHOE bubnuoreka [IOK
JIBIDKEHHE a0COJIFOTHO TBEPOTO TeEa. https://m.edsoo.ru/ff0c41a6
MowmenT cunsl. [lnedo cunbl. Ycnosus
paBHOBECHS TBEPAOTO TEIIA

15 NMnynbec MmaTepuabHOW TOUYKH, CUCTEMBI bubnnorexka [JOK
MaTepUanbHBIX TOYEK. FIMITyJIbC CHITBL. https://m.edsoo.ru/ff0c43d6
3aKoH COXpaHEHUsl UMITYJIbca. PeakTuBHOE
JBUKEHUE

16 PabGora 1 momuocTh criiel. Knunernueckas bu6mmorexa [IOK
SHEPrusl MaTepualbHON TOUKU. Teopema https://m.edsoo.ru/ff0c4502
00 U3MEHEHUN KHHETHYECKOW SHEPTUI

17 [TorennmanesHas 3Heprus. [loTeHunanbHas bubnmoreka [JOK

https://m.edsoo.ru/ff0c461a




18

[ToreHnnanbHbIE U HEOTEHIIUAIBHBIE
cuiibl. CBA3b pabOTHI HEMOTEHIMAIBHBIX
CUJI C U3MEHEHUEM MEXaHUYECKON YHEPTUH
CUCTEMBI TeJI. 3aKOH COXPAHECHHUS
MEXaHUYECKON IHEPIUn

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

19

JlabopaTtopHas pabdora «Hccnenoanue
CBSI3U PaOOTHI CHIIBI C H3MEHEHUEM
MEXaHUYECKOM SHEPrUu TeJa Ha IPUMEPE
PacTSKECHUST PE3HHOBOTO KT'yTa)

20

KonTponbhas pabota no Teme
«Kunemaruka. JluHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

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

21

OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KHHETHUYECKOU Teopuu. bpoyHoBckoe
nerxenue. Iudpoysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc?2

22

XapakTep ABUKEHUS U B3aUMOJICHCTBHS
4yacTull BeulecTtsa. Moienu cTpoeHus
ra3oB, )KUJAKOCTEW U TBEPABIX TEI

23

Macca monekyin. KonnuecTBo BemiecTsa.
ITocrosnnas ABoraapo

24

TemmoBoe paBHOBecue. TemnepaTrypa u eé
usmepenue. lllkana remneparyp Llenbcus

25

Wneanpuerii raz 8 MKT. OcHOoBHOE
ypaBHenue MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TemrepaTypa Kak Mepa
CpeHEel KHHETHYECKOM SHEPrUun
JBUKEHUSI MOJIEKYJI. Y paBHEHHE
MenneneeBa-Knaneiipona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c511e




27

3akoH /lanbToHa. ["a30BbIC 3aKOHBI

28 JlaboparopHas pabota «lccrnenoBanme
3aBUCUMOCTH MEXY IapamMeTpaMu
COCTOSIHUS Pa3pEeKEHHOTO ra3ay
29 N3onporiiecchl B uaeaaibHOM ra3e u ux bu6mmoreka [IOK
rpaguyeckoe npeICTaBICHNUE https://m.edsoo.ru/ff0c570e
30 BuyTpeHHss sHEeprus TepMOIUHAMUYECKON bubnnoreka [HOK
CHUCTEMBI B CTIOCOOBI €€ N3MEHEHUSI. https://m.edsoo.ru/ff0c5952
KonuuecTBo TeminoTs! u padora.
BuyTtpennsst sHeprusi 0lTH0aTOMHOTO
UJeaNbHOTO raza
31 Buael Tenonepenaun bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢c36
32 VnenpHas TEMI0EMKOCTh BEIIECTRA. bubnuotexa [JOK
KonnuecTBo TEmIoTel pH TEIIoNepenaye. https://m.edsoo.ru/ff0c5c36
AnrabaTHBIN mporecc
33 IlepBrIil 3aKOH TEPMOAMHAMUKH U €70 bubnuotexa [JOK
[IPUMEHEHUE K U30IIpOoLIECCaM https://m.edsoo.ru/ffOc5efc
34 Heob6patumocTh nporieccoB B MpUpoOIe. bubnuotexa [JOK
BTopoii 3ak0H TEpMOIUHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Ipunnun nevictus u KI1JI remnoBoit bubnmoreka [JOK
MaIllUHBI https://m.edsoo.ru/ff0c600a
36 [Mukn Kapuo u ero KIT/{
37 DKOJOoru4YecKe MpoOIeMbl
TEIJIOOHEPTreTUKU
38 O6o06matomuii ypok «MonexyspHas bubmuorexa [JOK

¢u3uka. OCHOBBI TEPMOJMHAMUKI

https://m.edsoo.ru/ff0c6938




39 KonTponpHas paboTa mo Teme bubmmoreka [JOK
«MonekynspHas ¢puzuka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI

40 [TapooOpazoBaHre U KOHICHCAITUSA. bubmuorexa [JOK
Hcnapenue u kurnenue https://m.edsoo.ru/ff0c63b6

41 AOCOII0THAS U OTHOCUTEIIbHAS BIIAYKHOCTH bu6mmoreka [IOK
BO3Ayxa. HackllieHHbI nap https://m.edsoo.ru/ff0c64d8

42 TBépnoe teno. Kpucramnmnueckue u bubnnorexa [HOK
aMmopdHbIe Teaa. AHU30TPOITHS CBOMCTB https://m.edsoo.ru/ff0c65f0
KpucTamuioB. JKuakue KpucTauibl.

CoBpeMeHHbIE MaTEepHalIbl

43 [LmaBnenue u kpuctan3anus. Y AeabHas bu6mmoreka [IOK
TerioTa rasieHus. Cyoaumanus https://m.edsoo.ru/ff0c6708

44 YpaBHeHHe TEII0BOro O6amaHca bubnmnorexa [JOK

https://m.edsoo.ru/ff0c6820

45 DneKkTpu3anus Tei. DIEKTPUIECKUH 3apsi. bubnuotexa [JOK
JIBa BuJa DIEKTPUUECKUX 3apsii0B https://m.edsoo.ru/ff0c6bcc

46 [TpoBOIHUKY, AUAAEKTPUKHU U bubnuorexa [JOK
MOJIYTIPOBOJHUKH. 3aKOH COXPaHEHHUSI https://m.edsoo.ru/ff0c6bbcc
AJIEKTPUIECKOTO 3apsia

47 B3aumopeiictBue 3apsnoB. 3akoH Kyiona. bubnmoreka [JOK
To4YeuHBIi IEKTPUUECKUN 3apsi https://m.edsoo.ru/ffOc6ce4

48 Hanpsx€HHOCTB 3JIEKTPUYECKOTO TIOJISL. bubnmnoreka [JOK

[IpuHIUIT CynepIIO3UIINH SIIEKTPUYECKHUX
nosiel. JIuaum HanpsKEHHOCTH

https://m.edsoo.ru/ff0c6df2




49

Pabota cui 3neKkTpocTaTHuecKoro moJs.
IMTorennuan. PazHocTh MOTEHIIMAIOB

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

50

HpOBOI[HI/IKI/I W JUDJICKTPHUKU B
OJICKTPOCTATUYCCKOM IIO0JIC.
,Z[I/IE)JICKTpI/I‘-IeCKaH IMPOHUIIACMOCTb

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

51

OnektpoéMkocTb. Konnencarop

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

52

DeKTPOEMKOCTD TIOCKOTO KOHICHCATOPA.

SHGPFHH 3aPsKCHHOI'O KOHJACHCATOpa

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

53

JlaGopaTtopHas pabora "M3mepenue
ANEKTPOEMKOCTH KOHIEHCAaTOpa"

54

[IpyuHIHKI 1EeHCTBHS U IPUMEHEHHE
KOHJIEHCATOPOB, KOIIMPOBAJILHOTO
arapara, CTpyMHOr0 pUHTEpa.
OneKTpocTaTHYeCcKas 3allnuTa. 3a3eMIICHUE
AIIEKTPONIPUOOPOB

55

DIIEKTPUUECKHI TOK, YCIOBHS €r0
cymectBoBaHusl. [locrosunsiii Tok. Cuia
toka. Hanpsbxenue. ConpoTuBieHHeE.
3akon OMa aJig y4acTka 1enu

56

[TocnemoBarenbHOE, TAPAILIEIEHOE,
CMEIIaHHOE COEAMHEHHE TTPOBOHHUKOB.
JlaGopaTtopnas pabora «3yueHnue
CMEIIAHHOTO COSAMHEHUS PE3UCTOPOBY

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c74f0

57

PabGora u MOIIITHOCTB 3JICKTPUUCCKOI'O TOKA.

3akoH [[>xoyns-Jlenma

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838




58

3akon OMa 111 TOJTHOM (3aMKHYTOM )
aneKkTpudeckon nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«3mepenune DJ1C ucTOUHMKA TOKA U €T0
BHYTPEHHETO CONPOTUBIICHUS

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

59

DNEeKTpOHHas IPOBOAUMOCTb TBEPIBIX
METaJIOB. 3aBUCUMOCTb CONIPOTUBIICHHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CBepXInpoBOAUMOCTh

60

DnekTpuueckuil Tok B Bakyyme. CBoiCTBa
JJIEKTPOHHBIX ITyYKOB

61

[TonynpoBoaHUKH, UX COOCTBEHHAS U
pUMecHas MpoBoAUMOCTh. CBoiicTBa p—
n-nepexoa. [lonynpoBogHUKOBBIE
npubopbI

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

62

DNEKTPUUECKUi TOK B pacTBOpPax U
pacriaBax 3JIEKTPOJIUTOB.
DNEKTPOIUTHYECKAs TUCCOLIUAITHS.
DIIEKTPOIHN3

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

63

DIIeKTPUYECKHI TOK B Ta3ax.
CaMocCTOsATENbHBII 1 HECAMOCTOSATEIbHBII
pazpsaa. Monnus. [1nazma

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

64

DnekTpuueckue mpudopsl U yCTpoicTBa 1
UX IpaKTu4eckoe npuMeHenue. Ilpasuna
TEXHHUKHU 0€3011acCHOCTH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c86fc

65

O6o0maromuii ypok «JIeKTPOIANHAMUKAY

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c88be




66 KonTponpHas paboTa mo Teme 1 bubmmoreka [JOK
«nektpocraruka. [locTostHHBIN https://m.edsoo.ru/ffOc8a8a
NEKTPUYECKUI TOK. TOKH B pa3iIn4HbIX
cpemax»

67 PesepBubrii ypok. KorTponbsHas padorano | 1 bubmuorexa [JOK
Teme "DnekTpoauHamuka' https://m.edsoo.ru/ff0c8c56

68 PesepBHblil ypok. O600maromuii ypok o | 1 bu6mmoreka [IOK

temam 10 kacca https://m.edsoo.ru/ffOc8f6c
OBILIEE KOJIMYECTBO YACOB I1O 63

ITPOTPAMME




11 KIIACC

No KosmnuectBo yacos Hara DJIeKTpOHHbIe U (pPOBbIE
. Tema ypoxka Bcero | Konrpoabusbie | Ilpakrtudeckue | WH3YUEHHS | olpa3oBaTeibHbIe
padoThI padoThI pecypchl

1 [TocTostHHBIC MarHUTHI U KX 1 but6mmoreka [IOK
B3auMoO/iecTBUE. MarHUTHOE MOJIE. https://m.edsoo.ru/ff0c9778
BekTop MarHuTHOM MHAYKIMU. JInHUK
MarHUTHOW MHIYKIIUH

2 MarauTtHoe 1nosje NpoBOJHUKA C TOKOM. 1 bubnmnoreka HOK
OmnbiT OpcTena. Bzaumoelictaue https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM

3 JlaGopaTtopHast pabora «3yuenue 1 1 bubnuoreka [IOK
MAarHuTHOTO I0JIA KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe

4 JleficTBMEe MarHuTHOTO TOJISI Ha 1 1 bubmuorexa [JOK
MPOBOAHMK ¢ TokoM. Cuiia Amnepa. https://m.edsoo.ru/ff0c9ac0
JlaboparopHas pabota «lccnegoBanue
JIEHCTBUSI TOCTOSTHHOTO MarHuTa Ha paMKy
C TOKOMY

5 JleficTBMEe MarHuTHOTO TOJISI Ha 1 bubmuorexa [JOK
JBUKYLIYIOCS 3apsKeHHYHo yacTuily. Cuma https://m.edsoo.ru/ff0c9df4
Jlopenmna. Padora cunsl Jlopenia

6 DJeKTpoMarHuTHas MHIyKnus. [Totok 1
BEKTOpa MarHUTHOM MHAYKIMHU. DJ(C
WHIYKIUU. 3aKOH JIEKTPOMArHUTHOMN
unaykuuu Papaaest

7 JlaGopaTtopHas pabora «HcciaenoBanue 1 1 bubnuotexa [JOK

SABJICHUSA 3HCKTpOMaFHHTHOI>'I HUHAYKOUN

https://m.edsoo.ru/ff0cal50




NHayKTUBHOCTB. SIBIE€HUE CAMOUHAYKIUH.

OJIC caMOMHAYKIIUH. DHEPTUs
MarHUTHOTO TOJISL KATYIIKH C TOKOM.
DIIeKTPOMarHuTHOE I0JIe

bubnunorexa LIOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpoucTBa U ux
IIPUMEHEHHUE: IOCTOSIHHBIE MarHUTHI,
AJIEKTPOMATHUTBI, 3JIEKTPOABUTATEIIb,
YCKOPHUTENH JIEMEHTaPHbIX YaCTHII,
WHIYKIMOHHAs I1€Yb

10

O6o6marmuii ypok «MarauTHoe ToJe.
DJIEKTPOMArHUTHAS HHYKIIUS

bubnunorexka LIOK
https://m.edsoo.ru/ff0cab82

11

KonTponbnas pabota no Teme
«MarnutHoe nosie. DJIeKTpOMarHuTHas

WHIYKIHSD)

bubmuoreka [{OK
https://m.edsoo.ru/ffOcad58

12

CB00OOIHBIE MEXaHUYECKHE KOJICOaHH.
["apmonnueckue koneOaHusi. Y paBHEHUE
TapMOHMYECKHUX KOJIeOaHUH.
[IpeBparenue sHepruu

bu6nmorexa LIOK
https://m.edsoo.ru/ff0caf06

13

JlaGopatopHas pabota «MccnenoBanue
3aBUCHUMOCTH IEpHO0/1a MAJIbIX KOJeOaHu
rpy3a Ha HUTH OT JUIMHBI HUTH U MaccChl
rpy3a»

14

Konebatenbublit KoHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHNs B
U/iealbHOM K0J1e0aTeIbHOM KOHTYPE.
AHaJorus Mexy MEXaHM4eCKUMHU U
3JIEKTPOMAarHUTHBIMU KOJe0aHUsIMU

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3aKOH COXpaHEHUS
SHEPrUH B HJICATHHOM KOJIeOaTeTbHOM
KOHTYpe

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4




16

[Ipencrasienue o 3aTyxarImux
KosieOaHusAX. BeIHYKICHHBIC
MeXaHHYeCKHe KoneOanus. Pe3onanc.
BBIHYXICHHBIE 3JICKTPOMAarHUTHBIE
KoJIeOaHMs

bubnunorexa LIOK
https://m.edsoo.ru/ffOcbb86

17

[TepemennbIit Tok. CUHYCOUIATBHBIN
IEpPEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOT0 TOKA. AMIUITUTYJTHOE U
JICUCTBYIOIIEE 3HAYEHUE CUIIBI TOKA U
HaIpsKEHUs

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBocTBo,
nepeaaya u noTpedieHue FIeKTPHIECKOM
SHEPIruu

19

YCTpolcTBO U MPAaKTUYECKOE TPUMEHEHUE
3JIEKTPUYECKOI0 3BOHKA, TEHEPATOPA
MEPEMEHHOTO TOKA, JIMHUI
3JIEKTpoIiepeay

bubnunoreka LIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE
anekTpo3Hepruu. Kynerypa
WCIIOJIb30BAHHUS DJIEKTPOIHEPTUH B
MMOBCEIHEBHOM KU3HU

21

MexaHu4ecKre BOJTHBI, YCIOBUS
pacnpoctpanenus. [lepuona. Cxopocts
pactpocTpaHeHUs U JUTHHA BOJIHBI.
[Tonepeunsie U TPOIOJIbHBIE BOIHBI

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcca54

22

3BykK. CKOpOCTh 3ByKa. [ pOMKOCTB 3ByKa.
Bricota Tona. Tem0Op 3ByKa

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcccOc

23

DJIEKTPOMArHUTHbBIEC BOJIHBI, UX CBOMCTBA U
ckopoctsb. [IIkana 351eKTpOMarHuTHBIX
BOJIH

bubanoreka LJOK
https://m.edsoo.ru/ffOccfeQ




24

[IpuHUIUIIBI paIUOCBSI3U U TEICBUACHUSL.
PazButune cpencts cBsa3u. Paanonokanus

25 KoHntpoinbHas padora «Konebanus u bubnuotexa [JOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8

26 [IpssMonMHENHOE pacpOCTPaHEHHUE CBETA Bu6mmoteka [JOK
B OJTHOPOJIHOM cpene. ToueuHsbIi https://m.edsoo.ru/ff0cd350
HMCTOYHUK cBeTa. JIyd cBera

27 OtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS bubnnorexa [JOK
cgeta. [loctpoenue nzo0pakeHuii B https://m.edsoo.ru/ffOcd4e0
IJIOCKOM 3epKaje

28 [Ipenomnenue cBera. [loaHOE BHYTpEeHHEE bubmmoreka [JOK
oTpaxkeHue. [IpenenbHbIi yroi noiaHoro https://m.edsoo.ru/ffO0cd7f6
BHYTPEHHETO OTPAXKEHUS

29 JlaboparopHnas pabota «H3mepeHue bubnmnorexa [JOK
IOKa3aTeiIsd IPeIOMIICHUA CTEKIIA https://m.edsoo.ru/ffO0cd67a

30 Jlunzel. [locTpoenune n3o0pakeHuii B bubnuotexa [JOK
nuH3e. DopMysa TOHKOU JIMH3BL. https://m.edsoo.ru/ffOcddle
YBenuyeHue JTuH3bI

31 JlaboparopHas pabota «lccnegoBanue
CBOMCTB M300pa’keHUH B JINH3AX»

32 Hucnepcus ceera. C0oKHBINA COCTaB
6emnoro csera. Lser. JlaboparopHas
paborta «HabmoneHne nucrnepcun CBeTay

33 Wurepdepentus creta. udpaxius cBeta. bubnmnoreka [JOK
JudpaxknuonHas pemeéTka https://m.edsoo.ru/ffOced22

34 [TonepedyHOCTH CBETOBBIX BOJIH. bubnmnorexa [JOK

[Tonsipuzanus cBera

https://m.edsoo.ru/ffOcf02e




35 OnTuueckue mpuOOPsI U YCTPOHCTBA U
yCIIOBUS UX O€30MacHOr0 MpUMEHEHUs

36 ['paHu1bl TPUMEHUMOCTH KJIACCHYECKOM bubnuotexa [JOK
Mexanuku. [locTynaTel ciennaibHOM https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEIHFHOCTHU

37 OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. but6mmoreka [IOK
3aMme/yIeHre BpEMEHH U COKpallleHUue https://m.edsoo.ru/ffOcfa42
JUTUHBI

38 DHeprusi U UMITYJIbC PEISITUBUCTCKOM bubmmoreka [JOK
yacTulibl. CBSA3b MACChI C SHEPTUEH U https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUS MOKOS

39 KonTponbhas pabota «Ontuka. OCHOBBI bubnnorexa [JOK
CIIELMAJILHON TEOPUU OTHOCHUTEIBLHOCTH https://m.edsoo.ru/ffOcf6f0

40 ®oronsl. Popmyna [Inanka. Jneprus u bubmuoreka [IOK
UMIYJIbC GOTOHA https://m.edsoo.ru/ffOcfe16

41 OTtkpsITHE U HccaenoBaHue GoTodddexra. bubmuoreka [JOK
Omneitet A. I'. CTonerosa https://m.edsoo.ru/ffOcffc4

42 3akonbl poTtodddexra. YpaBHEHHE bubnmnorexa [JOK
OiinmreiHa i poroaddexra. «Kpacnas https://m.edsoo.ru/ff0d015e
rpanuna» Gorosdpdexra

43 Hasnenue ceera. OnbitTel [1. H. JIeOenena. bubmuoreka [{OK
XUMHYECKOE IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6

44 TexHu4eckne ycTpoiCcTBa U NPaKTUYECKOE
npuMeHeHue: (oTorNeMeHT, GOTOAATUHK,
COJIHEUHas OaTapest, CBETOIUO/

45 Pemenue 3agad no teme «JE€MEHTBI bubmuoreka [JOK

KBAHTOBOU OIITUKN

https://m.edsoo.ru/ff0d0302




46

Mopnens atoma Tomcona. OnbIThI
Pesepdopra no paccesHuro a-yacTuLl.
[Inmanerapnas moxens aroma

bubnunorexa LIOK
https://m.edsoo.ru/ff0d091a

47 [Moctynarer bopa bubmmoreka [JOK
https://m.edsoo.ru/ff0dOafa

48 W3nydenne u nmoromieHue GOTOHOB MPH bubnuorexa [JOK
IIEpEX0ie aTOMa C OMHOI'O YPOBHS DHEPTUU https://m.edsoo.ru/ff0dOafa
Ha Apyrou. Bunel cnektpon

49 BonnoBsie cBoiicTBa yactull. BoaHsl e bubnnorexa [JOK
bpoiina. KopnyckyiisipHO-BOJIHOBOM https://m.edsoo.ru/ff0d0ca8
nyann3M. CIIOHTaHHOE U BBIHYK/ICHHOE
U3JIy4CHHE

50 OTKpbITHE PATUOAKTUBHOCTU. OTBITHI bubmmoreka [JOK
Pezepdopna mo onpeneneHuo cocraBa https://m.edsoo.ru/ff0d0fd2
PaauoaKTUBHOTO U3ITYyUCHUS

51 CsoticTBa anbda-, 6era-, ramma-
U3NydeHus. BiausHue painoakTHBHOCTH HA
JKUBBIE OpPTraHU3MBI

52 OTKpbITHE TPOTOHA U HEUTpOHA. MI30TOMBI. bubnmnorexa [JOK
Anbda-pacnian. INeKTPOHHBIN U https://m.edsoo.ru/ff0d1162
MO3UTPOHHBIN OeTa-pacmnaj. ["amma-
W3IIy9CHUE

53 DHeprus CBSI3U HYKJIOHOB B SITPE. bubnuotexa [JOK

SInepHsle peakuuu. S nepHbIil peakTop.
[Tpo6GieMbl, epCeKTUBBI, IKOJIOTHYECKHE
aCIIEKTHI SIEPHOU DHEPreTUKU

https://m.edsoo.ru/ff0d1356




54

DneMeHTapHble YacTullbl. OTKpBITHE
no3uTpoHa. MeTo/1bl HaONII0IeHUS U
PErUCTpaLUK SJIEMEHTAPHBIX YaCTHII.
Kpyrslii cton «@yHaaMeHTalIbHbIE
B3anMoieiicTBus. EQMHCTBO (hm3nueckoit
KApTUHBI MUPa»

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3aHoro HeOa. Co3Be3aus, spKue
3BE3/1bI, TUTAHETHI, UX BUIUMOE JIBUYKEHUE.
ConneyHas cuctema

56

Connne. CoaHedHas aKTUBHOCTb.
Wcrounuk sneprun ConHua 1 3BE311

57

3BE3/1bl, UX OCHOBHBIE XapPaKTEPUCTUKH.
3BE3/bI ITIABHOM 1OCIIEI0BATENBHOCTH.
Buyrpennee crpoenue 3BE31.
CoBpeMeHHbIe MPECTABICHUS O
IIPOUCXOXKAECHNN U 3Boatonmu CosHIa 1
3BE3]

58

Muneunsiii [Iyte — Hama ['anakTuka.
[Tonoxenne u neuxenue ConHLa B
lNanmaktuke. ['anaktuku. YEpHbIE NBIPHI B
Apax TajJaKkTUK

59

Bcenennas. Pa30eranue ranaktuk. Teopus
bonsuioro B3peiBa. PennkroBoe
u3ilydeHue. MeraranakTuka

60

HCpCH_IeHHLIC HpO6HeMLI ACTPOHOMUHU

61

KonTtponbHas pabota «71€MEHTHI
ACTPOHOMMH U aCTPOPUIUKI»




62

Ob6o6maromuii ypok. Pois pusuku u
aCTPOHOMHUH B IKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COIMAIbHON B
ATUYECKOH chepax NesaTeIbHOCTH
YEeJI0BEKA

63

O6o6maromuii ypok. Pons u Mmecto
(U3UKU 1 aCTPOHOMHH B COBPEMEHHOM
Hay4YHOU KapTHHE MHUpa

64

Oo6o6mmaromuii ypok. Pons ¢pusndeckoit
TeOpuu B HOPMHUPOBAHHMHU TIPEICTABICHUI
0 (hu3uYeCcKOi KapTUHE MUPA

65

O6o6maromuii ypok. Mecro pusudeckoi
KapTUHBI MUPA B 00IIEM Py
COBPEMEHHBIX €CTECTBCHHO-HAYYHBIX
MPEJCTAaBICHUN O TPUPOJIE

66

PesepBHBIi ypoK. MarHutHoe moie.
DNeKTpOMarHuTHas MHIAYKIINS

67

PesepBHblii ypok. Ontrka. OCHOBBI
CIeNUaTbHON TEOPUU OTHOCUTEITLHOCTH

68

Pezepnsliii ypok. KBanrosas ¢usuka.
DNeMEeHTBI aCTPOHOMUU U acTpOPU3UKU

bubnuorexa [IOK
https://m.edsoo.ru/ff0d 1784

OBILIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
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