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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUU M TpeOOBAHMM K pe3ysbTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTelNbHOM Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxke c¢ yuéroMm denepalbHON paldoueil MporpaMMbl BOCIHUTAHHS H
KOHILIETILIUK TIpernojiaBanusi yueOHoro mnpeamera «Dusnka» B 00pa3zoBaTeIbHBIX
OpraHu3aIUAX Poccuiickoi denepannu, peATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpaMmbl 1O (U3MKE HaNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatomuxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3nke Ha 0230BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEIIbHOCTHOTO
noaxonaa. I[lporpamma mo ¢usmke coorBercTByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXE YYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBsI3eM (DU3BUKM C €CTECTBEHHO-HAy4YHBIMU Y4e€OHbIMM mpenMeramu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (PU3UKHU HAa YPOBHE CPEIHEro OOLIETo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKU: JTUYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[TporpamMMma 1o (pu3mKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yNbTAaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI MO r0JIaM 00yUYEHUS;

e coJiepxkaHue yueOHoro npeamera «Pu3nka» mo rojgaM 00ydeHusl.

®du3rka Kak Hayka O HauOoJiee OOLIMX 3aKOHAaX MPHUPOIbI, BBICTYINAas B
KauecTBe y4eOHOIo IMpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3yoni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonmb3oBaHME UM AKTHBHOE
OpUMEHEeHHe (U3NYECKUX 3HAaHMM  OmpenenseT Xapakrep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEpPreTUKd, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMU CBOMCTBAMU M JAPYTHX.
N3ydyeHne ¢GuU3MKM BHOCUT OCHOBHOW BKJaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa OOydaroluxcs, B (OPMUPOBAHHWE YMEHUH NPUMEHSThH
HAy4YHbIA METOJI MO3HAHUS NPY BBINOJHEHUN UMHU YUYE€OHBIX UCCIEA0OBaHUM.

B ocHOBy kypca (usuku Jj1s ypOBHS CpeAHEro ooOImero oOpa3oBaHUS
MOJIOKEH pAI UACH, KOTOpble MOXXHO paccMaTpuBaTh Kak MPUHIUIBI €ro
MTOCTPOCHMUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HeW MaTepuan Kypca (HU3HKU
o0benMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs



dbopMupoBaHUEe TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHUH, BEIIECTBE W
noJie.

Hoes eymanumapuzayuu. EE peanuzanms mpeArnoyiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TTpoOIeMamu.

Hoess npuxnaownoii  nanpasiennocmu. Kypc dusuku mpeamosaraer
3HAKOMCTBO C IIUPOKUM KPYIrOM TEXHHUYECKUX U TEXHOJOTHUECKUX MPUIIOKECHUN
W3YYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJICpKaHMsI, TOCBSIIIEHHBIX H3KOJIOTMYECKUM TpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH WM TEXHOJIOTMH, a TakXe OOCYXICHUS
po6JieM palMOHAIBHOTO MPUPOIONIOIB30BAHUS U HKOJIOTHYECKOM 0€30IacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3MKU Ha YpPOBHE CpPEAHEro OOIero
oOpa3oBaHus SBISAIOTCS (pU3nMveckue Teopuu (popMHUpOBaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTPOCHUSI (PU3UYECKON TECOPUH, pOJIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX MPEJCTABICHUSX O TMPUPOJE, TpaHMIIAX
MPUMEHUMOCTH TEOpPUH, JJIA OINUCAHUA €CTECTBEHHO-HAYYHBIX SBJICHUA U
IIPOIICCCOB).

CUCTeMHO-eSITENbHOCTHBIN TIOJIX0/T B Kypce (M3UKU pean3yeTcs MPEexke
BCEr0 3a CUET OpraHU3allid HKCIEPUMEHTATBHOM AESATENBHOCTU OOYYarOIIMXCA.
Jnst  GazoBoro ypoBHS Kypca (U3MKM — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTABHBIX KPATKOBPEMEHHBIX JAKCHEPUMEHTOB M Ja0OpaTOpHBIX padoT,
KOTOpbI€ B IporpamMme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUEHUYECKUX
MPaKTUYECKUX padboT. BhijereHrne B yKa3aHHOM IEpeuHe JIabopaTOpHBIX padoT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaMU
o0pa30BaTeNBLHOTO TIPOIlecCa HUCXOJs U3 OCOOCHHOCTEW IUJIAaHUPOBAHMS W
ocHamieHuss kabunera ¢Qusuku. Ilpm osTOM oOecreunBaeTcs OBJIAJCHHE
OOyYarOIIMMHUCS YMEHHUSIMUA TPOBOJUTH KOCBEHHBIE W3MEPEHHUS, HCCIICIOBAHMUS
3aBUCUMOCTEH (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEVIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHHE YIENSAETCS PEHICHUIO PACUYETHBIX WU Kauy€CTBEHHBIX
3amad. [Ipu 3TOM sl pacdy€THBIX 3a/1a4 TPUOPUTETOM SIBISIFOTCS 3aJa4d C SIBHO
3aIaHHON (hU3UYECKOM MOJICIIbIO, TO3BOJISIFOIIME MPUMEHSATh U3YYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO paszjeia Kypca, TaK W MHTErpUpPYs 3HAHUS W3
pa3HBIX pasnenioB. sl KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIFOTCS 3aJIaHUSI HA
oObsSICHEHHE TpPOTeKaHUs (U3UYECKUX SIBICHUHW W TPOILIECCOB B OKpY)Karoleh
JKU3HU, TpeOyromue BbIOOpa (PU3MYECKONW MOJACIMU JUISl CUTYyallMu MPaKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmaTepHalibHO-
TEXHUYECKOMY OOCCIeUYeHHI0 ydeOHOTO Tpoliecca 0a30BBI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CpeHEro 001Iero 00pa3oBaHus TOJDKEH U3YYaThCs B YCIOBUSIX
MpEeIMETHOrO0 KaOuHeTa (U3WKK WIA B YCJIOBHUSX MHTETPHUPOBAHHOTO KaOWHETa



MIPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHere (Qu3uMku AOMKHO OBITH
HeoOXoauMoe JlabopatopHoe 000OpyAOBaHHME [JIsl BBHIMOJTHEHHSI YKa3aHHBIX B
nporpaMmMme Mo (Qpu3uKe yUeHWISCKUX MPAKTUICCKUX pabOT M IEeMOHCTPAIMOHHOE
o0opy1I0BaHHE.

JleMoHCcTpanoHHOE  00OpyZoBaHne (OpPMHPYETCSI B COOTBETCTBHH C
NPUHIIAIIOM MHUHUMAIBHOW JIOCTAaTOYHOCTH M OOECIeYrMBaeT IMOCTAHOBKY
NEPEYUCIICHHBIX B TIporpaMMe Mo (U3HKE KIIOUYEBBIX JEMOHCTpAlUi Jis
UCCJICMOBAHMUSI  M3y4YaeMbIX  SIBIEHHA ©  TPOIECCOB, OJMIUPHUYECCKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMCHCHHH.

JlaGopaTopHoe 00OpymOBaHHWE IS YYCHHUYECKHX TPAKTHYECKUX padboT
dbopmupyeTCcs B BUIE TEMAaTHYECKHX KOMIUIEKTOB W OOCCIICUMBACTCS B pacuére
OTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
71a00paTOPHOTO O00OPYMOBaHMS JOJIKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ TU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU TIEJIIMHU U3y4eHUsI PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHue wHHTEpeca M CTpEMJICHUS OOYYAIOIIMXCA K HAYYHOMY
U3YYCHUIO TPHUPOJIbI, PAa3BUTUE HMX HHTEIUICKTYyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJ]Ie TIO3HAHUS U (POpMUPOBaHHE
WCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PCHHS KaK pe3ynbTaTa H3YYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (QopmupoBanme yMeHHN OOBACHATH SBJICHHS C HCIOJb30BaHUEM
(bU3MYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBanue mpencTaBICHUNW O pONMM (PU3UKHU JJIS Pa3BUTHS IPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.

JlocTibkeHne STUX 1elield oOecrneunBaeTCsl peleHueM CISAYIOMUX 3a/ad B

mpoliecce u3ydeHus Kypca GU3NKy Ha ypOBHE CPEHETO 00Iero o0pa3oBaHus:

e TMpHOOpETEHHUE CUCTEMBbl  3HAaHUU 00 00mux bu3uIECKuX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHUSIX, BKJTFOYAS MEXaHUKY,
MOJICKYJIIPHYIO  (DM3UKY, DJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AJIEMEHTHI acCTPOPHU3UKH;

e (opMupoBaHME YMEHHH TIPUMEHATH TCOPETUUYCCKUE 3HAHWS IS
OOBsSCHEHHS (PHU3WYECKUX SBJICHUH B TPHUPOAC H IS TPUHSTHS
MPAKTUYECKUX PEIIEHUN B TOBCEAHEBHOW )KU3HU;

e OCBOCHHE CMOCOOOB peIIeHHs] pa3MYHbIX 3a7ad C SIBHO 3aJaHHOU
dbuznyeckol Monebplo, 3aJad, MOJAPa3yMEBAIOIIMNX CaMOCTOATEIHHOE
co3/laHue (PU3NUECKON MOJCIH, aJICKBATHOM YCIOBUAM 3aJ1auH;

e TMOHWMaHHC (U3UYECKUX OCHOB M TPHUHIIUIIOB JEUCTBHUS TEXHUYECKUX
YCTPONCTB M TEXHOJOTHYECKUX MPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO

cpeay,



e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHalIW3a W HHTepIpeTanuud UHGOpMaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJYYEHHOTO pe3yJIbTaTa;

e CO3JIaHHE YCIOBHMM NJIsi pa3BUTHS YMEHHI MPOEKTHO-UCCIEA0BATEIbCKOM,

TBOPYECKOM J1€ATEIbHOCTH.

Ha usyuenune ¢usuku (6a30BBI YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
obOpazoBanus oTBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HENEI0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemeiii B mporpamMme T0 (U3MKE TMepedeHb JIAOOPATOPHBIX M
MPAKTUYECKUX pPaldOT SABISIETCS PEKOMEHIIOBAHHBIM, YYHTENb JEIaeT BBIOOP
MpOBeNCHMsI J1a0OpPaTOPHBIX pPabOT M OMBITOB C YyYETOM HWHIWBHIYATBHBIX
0COOCHHOCTEH 00yJarOIIUXCS.

COJEPXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO MO3HAHUS

®usuka — Hayka o mpupoze. HayduHbie MeTOIBl NO3HAHUS OKPYKAIOLIETO
mupa. Ponp 3KkcnepuMeHTa M TEOPMH B MPOLIECCE IIO3HAHUS IPUPOIBI.
OKCcnepuMeHT B QU3HKE.

MonenupoBanue (HU3MYECKUX SIBICHUM M TpolieccoB. HaydHbie TUIOTE3HI.
duznyueckre 3aKOHBI U TeOpUH. ['paHUIBI TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponp u mecto ¢usuku B GOPMUPOBAHUU COBPEMEHHOM HAYYHON KapTUHBI
MHpPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJIorOBblE W 1U(POBBIC H3MEPUTEIbHBIE TPUOOPHI, KOMIIbIOTEPHBIE
JIaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcu€ra. Tpaekropus.

[Tepemeliienne, CKOpOCTh (CpeAHSIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMepHOE W PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABWXKeHUE. ['paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U TMepeMelICHus
MaTepUaIbHOM TOYKU OT BPEMEHH.

CBoOosiHOE TasieHre. Y CKOpeHHe CBOOOIHOTO MaIeHUSI.

KpuBonuHeitHoe  aBmkeHue. [IBUKEHHE  MaTepUAIBHOM  TOYKH MO
OKPYKHOCTHU C MOCTOSSHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.



TexHH4eckrue YCTPOWCTBA M MPAKTAYECKOE IPUMEHEHHE: CIIHUJIOMETD,
JBH>KCHUE CHAPSAJOB, IEITHBIE U PEMEHHBIE ITEpEIaYH.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapPaAKTEPHUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBaHue IBUKEHUIN C UCIIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

Habmionenue ABMKEHHUs Tena, OpOIIEHHOTO TMOJ YIJIOM K TOPU3OHTY U
TOPU30HTAJBHO.

H3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne cKopoCcTy Ipu ABHXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii skcnepumenm, nabopamopuvle pabomoi

N3ydyeHne HEpaAaBHOMEPHOTO JBHXKEHHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOpPOCTH.

HccnenoBaHne COOTHOLIECHHUS MEXAY MYTSAMH, IPOMACHHBIMU TEJIOM 34
IIOCJICIOBATEIbHBIE PABHBIE IMPOMEXYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBUKEHHUU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3yueHne NBUKEHUS 1IapUKa B BSI3KOU KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

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

Macca tena. Cuina. [Ipunnun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUISL MaTepUalIbHON TOUKHU. Tpetnit 3akoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cuima Tsoxectn. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cuna tpenusi. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbXKEeHUs U cuiia TpeHus nokos. Kosdduiument tpenus.
Cuita conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B KUJKOCTH UIIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIXKEHUE a0COJIFOTHO TBEPIOTO Tea.

MOMEHT CuJIbl OTHOCUTENIBHO OCH BpaueHus. llnedo cumnbl. YcnoBus
paBHOBECUSA TBEPIAOIO TeIA.

TexHn4eckre YCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIMITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HproToHa.

N3mepenne cuil.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTHU OT Jiepopmaruu.

HesecomocTts. Bec tena npu yCKOpEHHOM MOABEME U 1TaICHUH.



CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSL.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOW MIIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
PE3UHOBOM 00pasiie, OT X AehopMaliyi.

HccnenoBanre ycIIOBHI pPaBHOBECHS TBEPIAOTO TENA, HMEIOLIErO0 OCh
BpAILCHHUS.

Tema 3. 3akonbl coXpaneHus 6 MexaHuKe

NMnynbec MartepualibHOW TOYKU (Tejna), CUCTEMbl MATEpUAIbHBIX TOYEK.
WMiiynbC cuiibl 1 U3MEHEHHE HMITYJIbCa Tela. 3aKOH COXPAaHEHHWsS HMITYJIbCa.
PeakTuBHOE NBUKEHUE.

Pa6ota cuibl. MOIIHOCTH CHUJTBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOU YHEPTUMU.

[TorennuanbHas DHEPIusl. [TorenunanbHas SHEprus YIIPYTO
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHas  SHEpPrust Tejna  BOJIU3U
IIOBEPXHOCTU 3EMIIU.

[loTeHnumanbHple U HEMOTEHHMANbHbIE  CWibl.  CBs3b  pabOTHI
HENOTEHUHUAIBHBIX CUJ C W3MEHEHUEM MEXAHUYECKOW DSHEPrUM CUCTEMBI TEIN.
3aKOH COXpAHEHUSI MEXaHUYECKON DHEPTUM.

VYrpyrue u HEynpyrue CTOJIKHOBEHMS.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHHWE: BOAOMET, KOMED,
MPYKUHHBIN MUCTOJIET, TIBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa NOTEHIIUATLHOM YHEPTUN B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii saxcnepumenm, nabopamopmusie pabomul

N3yyenune abCOMIOTHO HEYNPYroro yjaapa C MOMOIIBI0 JTBYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanrie cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOIO KIyTa.

Pasznea 3. MousiekyasipHas pu3uKka 1 TEPMOAUHAMMKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU M UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. Jduddysusa. Xapakrep ABUKEHUS WU
B3aUMOJICMCTBUSI YaCTUIl BellecTBAa. MOJENu CTPOCHUs Ta30B, KUIKOCTEW U
TBEPIBIX TE U 0OBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTa. [locTosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkana temnepartyp
Llenbcus.



Mopens  upeanpHoro raza. (OCHOBHOE€  YpaBHEHHE  MOJIEKYJSIPHO-
KMHETHYECKOW TEOpPUM HJACaIbHOro rasza. AOCONIOTHas TeMIliepaTypa Kak Mepa
CpEIHEN KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHHEe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEI, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BellecTBa, ¢oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTNHEHUM.

OmnbITel 110 MU Py3un KUIAKOCTEH U ra30B.

Mojenb OpOyHOBCKOTO IBUKEHHUSL.

Mogens onsita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMO/ICHCTBUSI.

Mogens, HILTIOCTPUPYIOIIas IPUPOy AABJICHUS ra3a Ha CTEHKHU COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HACAIBHOTO rasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO31yXa B HEM.

HccenenoBanne 3aBUCHMOCTH MEXAY apaMeTpaMy COCTOSIHHS Pa3peKEHHOTO
rasa.

Tema 2. Ocroebl mepmoouHamuxku

Tepmonnnamuueckass cucrema. BHYTpeHHsAS 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U crIOc0o0bl e€ n3meHeHus. KonmnuecTBo TemnoTsl U pabora. BuyTpeHHss
SHEpPrusi  OAHOATOMHOrO  HWJealbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIMs, U3IydeHUE. Y AeJbHas TEIUIOEMKOCTh BEIIECTBA.
KosmmuecTBo TemnoTsl Mpu Tenionepesaye.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBbIii 3aKOH TEPMOJIWHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJMHAMUKH K H3ompolieccaM. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh IPO1IECCOB B IPUPOJIE.

TemnoBble  MamuHbl.  [IpuHOUMIBI  OEUCTBHUS ~ TEIUIOBBIX  MAallMH.
[IpeoOpazoBanusi ’HEpPTUM B TEIUIOBbIX MamuHax. KosdduiueHT mnosie3Horo
nerictBusl TeruioBod MamuHbl. [{ukn KapHo u ero kodpduuMeHT MOIE3HOTO
JEUCTBUS. DKOJIOTHYECKUE MPOOJIeMbI TEIUIOIHEPT€TUKH.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu



V3meHeHne BHYTpPEHHEH HSHEPruu Teja MPH COBEPIICHUU PaOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JEWCTBUEM CXATOro BO3JyXa, HarpeBaHue 3@upa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUH (TeMIlepaTyphl) Teja Mpu Terionepeaaye.

OnelT MO anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATES BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeugecmea. Pazoevie nepexoont

[TapooOpa3oBanue u KoHmeHcanus. Vcmapenue u kumneHue. AOCOTIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllleHHBIM map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaiuibl. CoBpemeHHble Marepuaibl. [lnaBieHuwe u
KpUcTayuM3aius. Y aefibHas TerioTa miasienus. Cyonumarusi.

YpaBHeHuUe TerIoBoro OagaHca.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATOPUMETP, TEXHOJIOTHUU MOJTYyYECHHS] COBPEMEHHBIX MaTEpHUaloOB, B
TOM YHCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBOMCTBA HACBIIICHHBIX apOB.

Kunenue npu nmoHW>KEHHOM JIaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaOnronenune HarpeBaHus U MJIABJICHUSI KPUCTALUTMYECKOTO BEIlIECTBRA.

JleMOoHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomol

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pasznea 4. JiaekrpoanHamMuka

Tema 1. Inekmpocmamuka

OnekTpu3auus Ten. OJEKTpUYeCKHil 3apsna. J(Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJHUKM, OUANEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXPAaHECHHS
AIEKTPUYECKOTO 3aps/a.

B3aumoperictBue 3apsaoB. 3akoH Kynona. TodedHblil 3EKTPUYECKUN 3apsil.
Onekrpudeckoe mnoje. Hanpsok€HHOCTh  anmekTpudeckoro moiid.  [IpuHuumn
CYIIEPIO3ULIAN DJIEKTPUUYECKUX TMOJIEN. JIMHUM HaNpsiKEHHOCTH DJIEKTPUYECKOTO
TIOJISL.

Pabora cun  anektpocratudeckoro  mosis.  [loreHmman.  PasHocTh
MOTeHIUANOB. [IpOBOAHMKM © JNMIJNEKTPUKA B 3BJIEKTPOCTATUYECKOM MOJIE.
JnanexTpruyueckas IpOHUIAEMOCTb.

OnekTpoéMkocTh. KonaeHcarop. DIeKTpOEMKOCTh MIIOCKOTO KOHAEHCATOPA.
DHeprusg 3apsSKEHHOT0 KOHIEHCATopa.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: 3JIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

B3anmoeiicTBuE HadIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TE.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IOJIE.

DnekTpocTaTuyeckas 3amuTa.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh  JJICKTPOEMKOCTH IUIOCKOTO KOHJIEHCAaTopa OT IUIOIIaAH
MJIACTUH, PACCTOSHUSI MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

Yyenuueckuii sxcnepumenm, 1abopamopsie padomul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPHUUYECKOIO TOKA.
Ncrounuku Toka. Cuia Toka. [IocTOSIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 y4acTKa LETH.

DNEKTPUYECKOE COMPOTUBICHUE. Y IEIBHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapaieIbHOE, CMEIIAHHOE COSTMHEHUE TTPOBOITHUKOB.

Pabora nsnekrpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUUYECKOTO TOKA.

DJIEKTPOJIBIKYIIIAasi CUja U BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma 11 OHOM (3aMKHYTOM) 3JIeKTpuyeckol nenu. KopoTkoe 3ambikaHue.

DJIEKTpOHHAsT  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJIEHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIIPOBOAUMOCTD.

DNEeKTpUYECKU TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBOTHUKH. CobOcTBeHHas u pUMecHast MIPOBOJANMOCTh
noJIynnpoBoHUKOB. CBocTBa p—n-niepexo/ia. [lomynpoBoHUKOBBIE TPUOOPHI.

ONeKTpUYeCKuidi TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEeKTpOIUTUYECKAs: JUCCOUALINS. DIEKTPOIH3.

DJIeKTpUUeCKUM TOK B Ta3zax. CaMOCTOATENbHBIH M HECAaMOCTOATEIbHBIN
pazpsan. Monuus. [lna3zma.

TexHuyeckue yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMeTp,
BOJBTMETP, PEOCTAaT, HWCTOYHUKU TOKa, DJIEKTPOHArpeBaTelibHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIC TTPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBINA JAUO/I,
TEPMUCTOPBI U (OTOPE3UCTOPHI, OTYIPOBOTHUKOBBIHN MO/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHre CUilbl TOKA U HaIPSKEHMUS.

3aBUCHUMOCTh COINPOTUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOIA/IA TTONIEPEYHOTO CEUCHHS U MaTepuaa.

CMeniaHHOE COeIMHEHUE TPOBOHUKOB.



[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH cuibl. KOpoTkoe 3ambIKaHHe
raJlbBAaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTb CONIPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii pa3psa U NpOBOJUMOCTb BO3yXa.

OHOCTOPOHHSISI IPOBOIUMOCTD AHO/IA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne CMEmaHHOI0 COEINHEHUS PE3UCTOPOB.

W3mepeHne 3JIEKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaOmronenue smexTposusa.

Me:xnpeaMeTHbIe CBSI3H

Nzyuenne xypca gusuku 6a3oBoro ypoBHsa B 10 kacce ocCyIIecTBISIETCS ¢
Y4ETOM COAEPKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OMOIOrMH, XMMHH, Teorpaduu U TEXHOJIOTUH.

Meocnpeomemnvie nowsimus, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAay4YHOTO
NO3HAHMS: SIBJICHUE, HAy4HbIH (akT, runores3a, (Quanuueckas BeIMUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pellleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runepooia, ux rpauku U CBONCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMXKEHHE B KUBOU mpupoje, auddysus, ocMmoc,
TEIJI000MEH KMBBIX OPTraHU3MOB (BUbI TEIUIONEPEAAUN, TEIJIOBOE PABHOBECHE),
AIEKTPUUECKHUE SIBJICHUS B AKUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOECHUE BEUIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, KUAKOCTEH M
ra3oB, 3JIEKTPUYECKHE CBOWCTBA METAJUIOB, 3JIEKTPOJUTHYECKAS] IUCCOLMALMA,
rajibBaHHKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0apOMETpP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE JBMKEHUN C HCHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpEeHUs B TEXHHUKE, IMOJIIMITHUKM, HCIOJb30BaHUE 3aKOHA COXPaHEHUS
UMIyJbCca B TEXHHUKE (pakeTa, BOJOMET W Jpyrue), IBUTATEb BHYTPEHHEIO
cropanusi, mapoasi TypOMHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEDP, TEXHOJIOTUH
MOJIY4YEHUS] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH MPUHTED, AIIEKTpOHArpeBaTeIbHbIE npuodopkI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raTbBAHUKA.

11 KUIACC

Paznen 4. JaekTpoauHaMuKa
Tema 3. Macnummnoe none. I1eKmpoMazHUMHAA UHOYKUUA



[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUE  TOCTOSHHBIX  MAarHUTOB.
MarnutHoe moJsie. Bektop MarHWTHOW WHAYKUMHU. [IpyuHOMII cynepro3unuu
MAarHuTHBIX MOJIeH. JINHUM MarHUTHOM MHAYyKIUU. KapTuHa NHMHUN MarHUTHON
WHIYKIWH TOJIA OCTOSHHBIX MarHUTOB.

MarnutHoe TOJI€ TMPOBOJHMKA C TOKOM. KapTuHa JHHUN WHIYKUHAH
MAarHuTHOTO TOJISI JUIMHHOTO MPSIMOTO MPOBOJHHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJHUKA, KaTylIKH ¢ TOKOM. OnbIT Jpcrena. BzanmoneicTBre NpoBOJHUKOB €
TOKOM.

Cunia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOTyJib M HallpaBlieHHE. J[BUkeHUE 3apsSKEHHON YaCTUIIbI
B OJIHOPOJHOM MarHuTHOM mose. Pabora cuiel Jlopenna.

SIBeHne ANEeKTpOMarHMTHOM HMHAYKIUU. [lOTOK BEeKTOpa MarHUTHOM
UHIYKIUU. ODJEKTPOJBIKYIAsS CUjla HWHIAYKIMU. 3aKOH 3JIEKTPOMarHUTHOU
nHaykuuu dapanes.

BuxpeBoe »leKTpUYECKOe Toyie. OJIEKTPOABIKYIIAs CUla WHIYKIUU B
IIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OHOPOAHOM MAarHUTHOM IIOJIE.

[IpaBuio Jlenua.

NHIyKTUBHOCTh. SIBIEHHE CAaMOMHAYKUHMH. OJEKTPOABMKYIIAs CHIIA
CaMOMHAYKLIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHu4eckrue yCTpOMCTBA W MPAKTHUYECKOE TPUMEHEHUE: MOCTOSHHbBIC
MArHUThl, BJEKTPOMATHUTHI, JJICKTPOJABUIATENb, YCKOPUTEIH HJIEMEHTAPHBIX
YacTUIl, UHIYKIMOHHAS T1€Yb.

Jlemoncmpayuu

OmnbIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO MTyYKa MarHUTHBIM IOJIEM.

JIvHUM MHIYKIMU MAarHUTHOTO TIOJIS.

B3aumopencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[HevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuno Jlenua.

3aBUCUMOCTD 3JIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHUH OT CKOPOCTH M3MEHEHUS
MarHMTHOTO MOTOKA.

SIBeHME CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonvl

N3ydyeHrne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanne AeHCTBUS NOCTOSSHHOTO MarHUTa HAa PAMKY C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMAarHUTHOM MHIYKIWH.

Pasznea 5. KosieOanusi v BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHble KOJ1€OAHUA



KonebGatenbnas  cucrema. CBOOOAHBIE  MEXaHHYECKHWE  KOJEOAHWUA.
["apmonnyeckue konedanus. Ilepuox, wactora, ammutyga u (aza koseOaHUi.
[IpyXKVHHBIN MasATHUK. MaTemMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHUS B
UJICATbHOM KOJIeOATEIbHOM KOHTYype. AHAJIOTHS MEXKIAY MEXaHUYECKUMU U
ANEKTPOMAarHUTHIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
DHEPrUU B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[IpencraBiienre o 3aTyXaroUUx KojeOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
kosieOanusi. Pezonanc. BeiHy X I€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

[lepemennbiii TOK. CHUHYCOMJANbHBIA MEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO TOKAa. AMIUIMTYJHOE M JEHUCTBYIOIIEE 3HAYEHHWE CHIIBI TOKA M
HaIPsHKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U NOTpeOICHUE FIEKTPUUECKON
DHEPrUU. DKOJIOTMYECKHE PUCKH IPU IPOU3BOACTBE IEKTpodHepruu. KymnbTypa
VCITOJIB30BAHUS MJIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYeCcKHe YCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: 3IICKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, IMHUH JIEKTponepe1ay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJIeOATENbHOM cHUCTEMbl (IIPYXUHHBIA WIN
MaTEeMaTUYECKU MASITHUK).

HaOmronenue 3atyxaromux KojaeOaHu.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUM.

HaGmronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJIEOaHUSI.

OcuuiiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIMHEHHH PE3UCTOpa, KaTyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens TMHUY 3JIEKTPONEPEIayu.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

HccnenoBanue 3aBUCMMOCTH MEPUOJa MalbIX KOJIE€OaHUM Tpy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnmenoBanne NEPEMEHHOIO TOKa B LENH W3 IOCIENOBATENBHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanudeckue BOJIHBI, yciioBUa pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHuss M JJMHA BOJHBL. [lomepedHble W MPOJOJbHBIE BOJHBI.
HUuTtepdepenius u uppakius MeXaHU4eCKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3ByKka. Beicota Tona. TemOp 3ByKa.

DONEeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS M3IYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anexktpomarautHoit BoiHe. CBoiicTBa



AJIEKTPOMATrHUTHBIX BOJIH: OTPAXEHUE, MPEIOMIICHUE, MOspHU3aIus, nudpaxius,
uHTepdepeHius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHLIMTBI paguOCBs3U U TeNeBUACHUS. Paqnonokanus.

DIJIEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyeckue yCTpOMCTBAa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBasi AUArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TeledoH, CBY-meys.

Jlemoncmpayuu

OOpa3zoBaHue U paclpOCTPaHEHNE MONIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

KoneoGmromeecs Te10 Kak HCTOUHUK 3BYKa.

HaOnronenue oTpakeHus U IpeJIOMIICHUSI MEXaHUYECKHUX BOJIH.

Hab6monenue unrepdepenninu u audpakiini MEXaHUIECKUX BOJIH.

3BYKOBOI pEe30HaHC.

HabGmrogenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOU H
4acTOTOM KOJieOaHU.

HccnenoBanne  CBOMCTB  BJEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
pesioMJICHUE, MOJspu3alus, udpakius, tHTephepeHITHs.

Tema 3. Onmuka

['eomerpuueckas onrtuka. lIpsmMoiMHENHHOE pacpoOCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueUHbI HCTOUHUK CBETA.

OtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHue n3oOpaxxeHuil B
IIJIOCKOM 3€pKaje.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MOKA3aTeNb
npenomiieHusi. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yroy MOJHOIO
BHYTPEHHETO OTPaKECHHUSI.

Hucnepcust cera. CioXKHBIN cocTaB 0eoro cBerta. LIger.

ColOuparomue W pacceuBaromyde JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTosiHME W ONTHYECKas cujla TOHKOM JuH3bI. [locTpoeHue wm3o0pakeHuii B
coOuparolux U paccenBaromux auH3ax. Gopmyna TOHKOW JUH3BI. YBEJIUYEHUE,
JlaBaeMo¢€ JIMH30MU.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBust HaOMIOACHUS MAaKCUMYMOB M MHHUMYMOB B HMHTepQEpeHIIMOHHON
KapTUHE OT JIBYX CHH(]A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpaknuonHas pemérka. YcCIoBUE HaOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPAKIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBa M TMPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOSKIIMOHHBINA amnmapar, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAsS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.



Llemoncmpayuu

[IpsiMONTMHEHOE PpAcHpPOCTPAHEHUE, OTPAKEHUE M TNPEJIOMIICHHUE CBETA.
Ontuueckue mpuoOpPHI.

[TonHOe BHYyTpeHHEE OTpakeHre. MoJiesib CBETOBOA.

HccnenoBanre CBONCTB U300paKCHUM B JTMH3aX.

Mojenu MUKpPOCKOIIA, TeJIECKOIIA.

HaGmronenune natepdepeHinu cBera.

Hab6mronenune nudpakium ceera.

HaOmronenue nucnepcuu cBera.

[TonyuyeHue ciekTpa ¢ MOMOIILI0 MPU3MBI.

[ToydyeHune ciekTpa ¢ mMOMOIIbI0 JUGPAKIIUOHHON PEIIETKH.

HaOnronenue noyisipuzaiuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3Mepenue rnokaszaress NpesIoMIICHUS CTEKIIA.

HccnemoBanne CBONCTB H300pKEHUH B JIMH3aX.

HaOmronenne nucnepcuu cBera.

Pa3zgesn 6. OcHOBBI ClIeIHAJIBLHOM TEOPUH OTHOCHTEIbHOCTH

I'panuiel  IPUMEHMMOCTH  KiacCU4yeckoW — MmexaHuku.  [locrynarel
CIICLIMAJIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJSA CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHINITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU U COKpaILIECHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTULBI.

CBs3b MacChl C SHEPrUEN U UMITYJIILCOM PEIIATUBACTCKON YaCTHUIIbl. DHEPTHUS
MTOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3Hepruu (HOTOHA C €r0 YaCTOTOM. DHEprus
U UMIyJbC (poTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CrosneroBa. 3akoHbI
dotorpdekra. YpaBuenue DunmTeitHa st hoToddpdekra. «KpacHas rpanHuiar
dboToaddexra.

JHasnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTPOMCTBA M NPAKTHUECKOE MpPUMEHEHHUEe: (POTODIEMEHT,
dboTomaTYMK, CoJIHEUHAasi OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®doTo3PdeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (PoToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma



Mopnens atoma Tomcona. OmbiTel Pe3epdopna mo paccessHUIO 0 -YacTHIL.
[Lmanerapnas mopens aroma. Iloctynatrel bopa. M3nydenue wu moriouieHue
(GbOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI SHEPrHUM Ha Jpyroil. Buiel
cniekTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJOPO/IA.

BousiHOBBIE cBOMicTBa yacTtull. Bosnbl ne bpoitis. KopryckyisipHO-BOJIHOBOM
JTyaJIn3M.

CHOHTaHHOE U BBIHYKJICHHOE U3IyYCHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue JInHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Habronenue TuHeHyaToro CexTpa.

Tema 3. Amomnoe sa0po

OKCIEPUMEHTBI, JOKa3bIBAIOIIHUE CIIOKHOCTh CTPOCHHs sapa. OTKphITHE
paanoaktuBHOoCcTH.  OmnbiTel  Pesepdopma  1no  ompeneneHuro  cocrasa
paauoakTuBHOrO wu3nydeHus. CoiictBa anbda-, OeTa-, raMMa-U3IydeHUS.
Bimsinue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3orormsl.

Anb(a-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIydeHre. 3aKOH paJuOaKTUBHOIO pacmaja.

DHeprus CBA3U HYKJIOHOB B sjipe. SAaepubie cuinbl. Jlepekt Macchl sapa.

S nepHble peakunu. Jlenenue u CUHTE3 sIEp.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHIEKTUBBI
AJIEPHON SHEPTETUKU. JKOJOTUYECKHUE ACIIEKTHI IIE€PHON SHEPTETHUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.

MeTtonbl HAOIIOICHUS ¥ PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTalbHbIe B3aUMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpouCTBa U IPAKTUUECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
Buinbcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TUMK MOHU3HUPYIOLINUX YACTHLL.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

HccnenoBanrie TpeKOB YacTHIL (MO0 TOTOBLIM (OTOrpadusim).

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUY M ACTPOPUIMKH
Otansl pa3BUTHs acTpoHoMuUU. [IpukiagHOoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMMH.
Bun 3B&3mHoro nHeba. Co3Be3aus, spKkye 3BE3NBI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHHE.



ConneuyHas cucrema.

Connue. ConHeunast akTUBHOCTh. McrouHuk sHeprum ConHUA W 3BE3N.
3BE3bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(HMarpaMma «CHEKTPaJbHBIM KiIacc —
CBETHUMOCTBY». 3BE3MbI TJIABHOW MOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOW NOCJIENOBATENBHOCTH. BHYTpeHHeEe CTpoeHHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botouny CoJHIA U
3BE3]1. DTaNbl )KU3HU 3BE3I.

Mneunsiii Ilyte — Hama [Mamaktuka. ITonoxenue u auxenue CoaHua B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapbl. YEpHBIE IBIPHI B sApax
rajgakTHK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa006sma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukTOBOE M3TydeHUE.

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepewménnbie npo6sieMbl aCTPOHOMUH.

Vuenuuecxue nabnooenus

HabmoieHust HeBOOPYKEHHBIM TJ1a30M C HCHOJIb30BAaHUEM KOMIBIOTEPHBIX
IOPUIIOKEHUH JJIsl ONpeeNICHUs TI0JI0KEHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be311sl CEeBEPHOro MOIYyIIapus U IPKUE 3BE3/BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o0maromniee MOBTOPEHUE

Ponr usuku W acTpOHOMUM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeaIbHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHOH KapTUHE MHPA, POJIb (PU3HMUYECKON TEOpUHr
B (OpPMHpPOBAHUM TPEACTABICHUA O (U3UUYECKON KapTUHE MHUpa, MECTO
(bu3nYecKoil KapTUHBI MHpa B OOLIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 11 kiacce ocyriecTBisieTcs ¢
Y4ETOM COAEPKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OMoNOTHY, XUMHH, Treorpadyu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, FIKCIIEPUMEHT, MOJICTIMPOBaHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMBbl YPaBHEHUM, TPUTOHOMETPUUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl M MX NMPOEKUHUH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOHBIE BJIEMEHTAPHBIX (DYHKIMI, TPU3HAKK TOA00MS TPEYrOJIbHHUKOB,
ompeiesIeHne UIOIAIU TIOCKUX GUryp u oobéMa Tel.

buonoeusa: »nextpuueckue SBICHUS B JKUBOM MNpupoae, KoseOaTeabHbIe
JIBUKEHHS B )KUBOW MPUPOJE, ONTUUYECKUE SIBJICHUS B KUBOMU IPUPOAE, NCUCTBUE
paJualiy Ha )KUBbIE OPTaHU3MBI.



Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPABIX
TeJ, MEXaHU3Mbl OOpa30BaHUA KPUCTALIUYECKOM PEIIETKU, CHEKTPaJIbHBIN
aHaJIu3.

l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJICKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM IMOBEPXHOCTH, MIPEJCKA3aHUE 3eMIICTPSICCHUIA.

Texunonocus: NWHUAM DJEKTPOIEpeaady, TE€HEpaTop IMEPEMEHHOr0 TOKa,
AJIEKTPOJIBUTATENIb, MHAYKIMOHHAs II€Yb, pajap, PaAuONPUEMHHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBIN ammapar, BOJIOKOHHAS ONTHKA,
COJTHEeuYHas Oatapesi.

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

OcBoenne yueOHOro mpenMera «®PDusnmka» Ha YPOBHE CPEIHETO OOIIETO
oOpazoBaHus (0a30BbI YPOBEHB) JOIKHO OOECIEUUTH TOCTHUKEHUE CICTYIOUIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yJIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro npenMera «OU3nka» T0IKHbI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOYyYalOUUMXCA PYKOBOJCTBOBATHCS
c()OPMUPOBAHHON BHYTPEHHEH TMO3ULMEH JMYHOCTH, CUCTEMOM ILIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKIECHHUH, COOTBETCTBYIOIIUX
TPaJULMOHHBIM IEHHOCTSAM POCCHUHCKOTO OOIIECTBa, PACIIMPEHHUE >KU3HEHHOI'O
OMbITA U OMbITA AEATEIbHOCTH B MPOLIECCE peai3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIBHOUN ESITENLHOCTH, B TOM YHCIIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

c(OpPMHPOBAHHOCTH TPAKIAHCKON MO3ULIUK 00YYAIOLIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOILEYETOBEUECKMX T'YMAaHUCTUYECKHX U
JEMOKPATUYECKNX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO IEATEIIBHOCTh B MHTEPECAX TPa¥JaHCKOTO
OOLIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aUMOJICNICTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TpaKIaHCKOU UJICHTUYHOCTH,
NaTpuOTU3MA;

LIEHHOCTHOE OTHOUIEHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YYEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHUS;



CIOCOOHOCTh OILIGHHMBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEICHUS,
OPUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJE B
NeSATEeIbHOCTH YUEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OyAyIIEro;

4) 3cTeTHYECKOr0 BOCIIUTAHHUSA

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYAsl SCTETUKY HAYYHOT'O TBOPYECTBA,
pUCyIIEro (pU3nYecKoi HayKe;

S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pa3Nu4yHbIM cdepaMm MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEPIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(bU3UKY HA IPOTSHKEHUN BCEH JKU3HM,

6) PK0JIOrHYeCcKOro BOCIIMTAHUS

C()OPMUPOBAHHOCTh HKOJIOTUYECKON KyJNbTYpbl, OCO3HAHHE TI100aJIbHOTO
XapakTepa SKOJOTUYECKUX MPoOIieM;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHrue ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HaIpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (QUBHKE;

7) 1EeHHOCTH HAYYHOT'0 MIO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAHME WLEHHOCTH HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IIpOILIECCE
u3ydeHus: (QU3MKA ~ OCYHIECTBIATH  IPOEKTHYHD M HCCIEAOBATENIbCKYIO
NeSATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble 1ornueckue aAecTBu:
CaMOCTOATENLHO  (OopMyJIHpOBaTH W aKTyaJlu3UpoOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEATEIIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEUYUSI B  PaccMaTpUBaEMbIX
(bU3NYECKUX SIBJICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS MPOOJEMbI ¢ y4€TOM aHaju3a WMEIOLIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIIEHUBATh COOTBETCTBHUE PE3yJIbTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUIN AEATEIHLHOCTH;
KOOPAUHUPOBATh M  BBINOJHATH pabOTy B  YCIOBUAX  PEABHOIO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.



ba3oBble ncciienoBarTe/IbCKue AeiiCTBUS:

BJIaJIETh HAYYHOM TEPMUHOJOTHEH, KIFOYEBBIMU TOHSATUSIMH M METOJaMHU
(bU3nYECKON HAYKH;

BJIaJIETh HaBBIKAMH YUEOHO-MCCIICAOBATEIBCKOW U MPOCKTHOU JEATEIIbHOCTH
B 00acTu (pU3UKHU, CTOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TIOMCKY
METOJIOB pelleHus 3a7ayd (U3NYECKOro CoACp)KaHus, MPUMEHEHHUIO pPa3IUYHBIX
METO/0B MO3HAHHS;

BJIQJICTh BHUJAMHU JICSITEIBHOCTH IO TMOJYYEHHIO HOBOIO 3HAHUA, €ro
WHTEPIPETAUNA, MPEOOPa30OBaHUI0 W TPUMEHEHHUI0O B PA3IUYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUH YI€OHBIX MMPOSKTOB B 00J1acTH (PU3UKH;

BBISIBJISITh [PUYMHHO-CJICACTBEHHBIC CBSI3M W aKTyalIM3UpOBaTh 3ajiavy,
BBIJIBUTAaTh TUIOTE3Y €€ PEIICHUS, HaXOJIWUTh apryMEHThI JJIsl J0Ka3aTesIbCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh TApAMETPhl M KPUTEPUHU PEIICHHSI;

aHAJU3UPOBATh TMIOJYyYCHHBIE B XOJE pEUIeHUS 3aJaudl  Pe3yibTaThl,
KPUTHYECKH OIIEHHUBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYJIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
JEATEIIbBHOCTH, B TOM YHCIIC NPU U3YyUYCHUH (DU3UKH;

JlaBaTh OIICHKY HOBBIM CUTYallUsIM, OIICHUBATh MPHUOOPETEHHBIN OIIBIT;

yMeTh TEPEHOCUTHh 3HaHUI 1O (U3MKE B TIPAKTHUUYECKYIO 00JIacTh
KH3HEACITCIIFHOCTH;

YMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC HJICH, TIPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHHUSI;

CTaBUTh POOJIEMBI U 3aJ1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmaunmeii:

BJIaJICTh HaBBIKAMU MOJy4YeHHUS MHMOpMaUU (PU3MUECKOTO COACPKAHUS U3
MCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh ITOUCK, aHAJIM3,
CHUCTEMATH3alMI0 M HHTEPIpETANuio HHOOPMALMK Pa3IMYHBIX BHJAOB U (OpM
MIPEICTaBIICHHUS;

OIICHUBATH JJOCTOBEPHOCTHh HH(GOPMAIINH;

WCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX M OPTaHU3AIMOHHBIX
3a1ad ¢ CcOoOMIOJIcHHEeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30IaCHOCTH,
TUTUEHBI, peCcypcocOepeKeHus, TMPaBOBBIX U  ATHUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COAEpPX AHUS B Pa3IUUHBIX (opMarax c
y4€TOM Ha3HayeHUsI HHPOpMAIIMKU U 1IEJIEBON ayIUTOPUH, BBIOMpasi ONTUMAILHYIO
dbopMy NpeaCcTaBICHUS U BU3yaTU3aIUH.

KoMMyHUKaTHBHBIC YHHBEPCAJIbHbIE Y4eOHbIe JeHCTBUSA:
OCYUIECTBJIATH OOLIEHNE HA YPOKaX (PU3UKHU U BO BHEYPOUHOM JESATEIBHOCTH;
pacro3HaBaTh MPEANOCHUIKA  KOH(DJIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTHI;



pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh NPEUMYIECTBA KOMaHIHON U WHAMBUAYAJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C y4€TOoM OOLIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KIOr0 YJI€HA KOJUICKTHUBA,;

IPUHUMATh [EJIM  COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIWHUPOBATh ACHUCTBUSA MO €€ JIOCTUKEHHIO: COCTAaBJISITh IUIAH JCUCTBHUM,
pacnpenensiT poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAa4e€CTBO CBOErO BKJIAJa M KaXJOrN0 YYaCTHUKA KOMAaHIbI B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLEHUBATh HJEH C TO3MLUHA HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHHE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JIacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIBHO COCTABJISITh IUIAH PEIICHUS PACYETHBIX M KAaYECTBEHHBIX
3aJ1ay, TUTaH BBIMOJIHEHUS MPAKTUYECKOW padOTHI C YUETOM HMEIOIIMXCSA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOUYTCHHI;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO DJPYAMIIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYyalldsIM, BHOCUTh KOPPEKTUBBI B JIESITEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th  HABBIKAMM  IO3HABATENBHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3ylbTaTOB H
OCHOBAHMUI;

UCITIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluu, BEIOOpa BEpPHOTO
pelieHus;

YMETh OIIEHUWBATh PUCKM W CBOEBPEMEHHO MPUHUMATh PELICHUS MO HUX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NpPU aHaJIU3€ pe3yJbTaToB
NEeATEIbHOCTH;



MPUHUMATH Ce0sl, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHUBBI W apTryMEHTHl JPYTUX TpPU aHalW3e pPe3yJbTaToB
JeSITEIIbHOCTH;

npHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mpomecce DOCTHXKEHHS JIMIHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIICHCTBYETCS HMOIIMOHATbHBIH UHTEIUICKT, IIpEeIoJIararo i
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHHME, BUACTh HAPABICHUS PA3BUTHSA COOCTBEHHOW IMOILMOHAIBLHOU C(epsl,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIIOCOOHOCTh aJalnTUPOBATBHCA K
HYMOIMOHAJIEHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIMH, BKIIOUYAIOIIECH CTPEMJICHUE K JOCTHKEHUIO TEIH U
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHE JEHCTBOBAThH HMCXOJS U3 CBOUX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATIFHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 IMpPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYYBCTBHIO U CONIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BRICTPANBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIISTh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEJIMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHHUA:

JIEMOHCTPUPOBATh Ha MpUMEpPax pojb U MECTO (PU3NKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHA M
TEXHOJIOTUH, B MPAKTUYECKON JAEATEIBHOCTH JIOIEH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIEIeH:
MaTepuaibHas TOYKa, UHEPIMaJIbHAsl CUCTeMa OTCUYETa, aOCOTIOTHO TBEPIOE TEIO,
WJICAJIBHBIN I'a3, MOJEIIM CTPOCHUS Ia30B, )KUAKOCTEH U TBEPABIX TEJ, TOUYCUHBIN
AIIEKTPUUECKU 3apsijl PU pPelIeHnH (PU3NIECKUX 3aj1ay;

pacro3HaBaTh (puU3MUECKHUE SBICHUS (TPOIECChI) U OOBIICHATH UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS BEIIECTBA U
DIEKTPOAMHAMUKHU:  PABHOMEPHOE W  PABHOYCKOPEHHOE  MPSAMOJUHEWHOE
JBW)KCHUE, CBOOOJHOE TaJICHUE TeJ, JBWKCHUE 110 OKPY>KHOCTHU, HWHEPIUs,
B3auMoOJIelicTBUE Tel, Tuddy3us, OPOYHOBCKOE JIBI)KEHUE, CTPOSHUE KUIKOCTEN
U TBEPABIX TEJ, U3MEHEHUE 00bEMA Tell IPU HArpeBaHuM (OXJIaXKIEHUH), TEMI0BOE
paBHOBECHE, WCIIAPEHHE, KOHAECHCALMS, TUIABJIEHUE, KPUCTAILIM3ALUs, KUIICHHE,
BJIAKHOCTBH BO3/1yXa, MOBBIIICHUE JABJICHUS T'a3a IPU €r0 HAarpEBaHUU B 3aKPBHITOM
COCyZA€, CBS3b MEXKAY NapaMeTpamMy COCTOSIHMSI Ta3a B H30Ipoleccax,
AIEKTPU3ALMSA TEJ, B3AUMOJICUCTBUE 3aPs/IOB;



OMHCHIBATh MEXAHWYECKOE IBIDKCHUE, WCIONB3YS (U3MUYCCKUE BEITUUMHBI:
KOOpAMHATA, NyTh, MNEPEMELIEHUE, CKOPOCTb, YCKOPEHHE, Macca Tela, CHIIA,
UMITYJIbC T€JIa, KUHETUYECKasi SHEprus, MOTCHUHUAIbHAS SHEPIUsl, MEXaHU4YECKas
paboTa, MexaHWYecKkass MOIIHOCTh; IMPU ONHUCAHUM MPABUIBLHO TPAKTOBATH
(bu3MYeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHUS M €JIUHUIIBI,
HaXoJUTh (OPMYJIbI, CBA3BIBAIOUIUE JTAaHHYIO (U3UYECKYIO BEJIMYUHY C JAPYTUMU
BEJINYNHAMU;

OMUCHIBATh W3YyYCHHBIC TEIUIOBBIE CBOMCTBA TE€JI M TEIUIOBBIC SIBICHUS,
UCIIONIB3ysl (DU3WUYECKHE BEIMYMHBL: JaBJICHUE Ta3a, TEeMIeparypa, CpeaHss
KMHETUYECKAsT YHEPIrUsl XaOTUUYECKOTO JBUKEHHS MOJIEKYJ, CPEAHECKBAAPATUYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSIA SHEprusi, padoTta rasa,
KOO (PUIMEHT TMONE3HOTO MCUCTBHUS TEIUIOBOTO JIBUTATENS; TPH ONMHUCAHUU
MPaBUIBLHO TPAKTOBaTh (U3HYECKUH CMBICT HCTIOJIB3YEMBIX BEIWYUH, WX
00O3HAaUEHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3MUECKyI0 BEJIMYMHY C APYTUMH BEJIUUNHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUSI (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKHE BEITUYMHBI: AJICKTPUUECKUHN 3apsi,
AIEKTPUUYECKOE TOJIE, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
IpU ONHCAHWM TPABWIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIHOJIb3YyEMbIX
BEJIMYMH, MX OOO3HAUEHMS] W EJIMHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOLIUE
JaHHYIO0 (PU3UYECKYIO0 BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJTM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUECKUE
3aKOHBI Y TIPUHIIMUIIBL: 3aKOH BceMupHOro Tsarotenus, I, I1 u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUSI MEXAHWYECKOM DSHEPruH, 3aKOH COXPAHEHHS HMITYJIbCA,
MPUHINN CYNEPHO3UIUA CHJI, TPUHIUIT PABHOMPABUS HHEPIHUATBHBIX CHUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYIO TEOPHUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEH KMHETUYECKOW 3HEPTrUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
aOCOIOTHOM TeMIiepaTypoM, MepBbIi 3aKOH TEPMOJAMHAMHUKU, 3aKOH COXpaHEHUS
ANEKTPUYECKOro 3apsifa, 3akoH KylloHa, mpw >TOM pa3inyarh CJIOBECHYIO
GbOpMyYITMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE W YCIOBUA (TPaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TPUHIMIBI JCHCTBUS MAaIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pazinyaTh YCJIOBHUS MX O€30MacHOTO HCIIONh30BAaHUS B
MMOBCEHEBHOM JKU3HHU;

BBITIOTHATh DOKCIEPUMEHTHI [0 MCCIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU ITOM
dbopmynupoBaTh mpobiieMy/3agadyy M THUIOTE3y Y4eOHOro HKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOpYJOBaHUS, MPOBOJIUTH OMBIT H
bopMyIUpPOBaThH BHIBOJIHI,

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEITUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN N3MEPEHU;



UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (PU3WYECKUMHU  BEIUYMHAMH  C
VCIIOJIb30BAaHUEM INIPSMBIX WU3MEPEHUM, NPU 3TOM KOHCTPYHMPOBAaTh YCTaHOBKY,
(¢ukcHpoBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYMH B
BUJI€ TaOnMIl U rpauKoOB, AeJaTh BbIBOJBI IO PE3YJIbTaTaM HCCIIEJOBaHMS;

co0ro1aTh npaBuia 0€30MacHOrO TpyJa MpHU IPOBEICHUM HCCIECJOBAHUN B
pamMKax Yy4eOHOTO SKCHEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U IPOEKTHOM
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000pyIOBaHUS;

pemiate pacu€THBIC 3aJaud C SBHO 3aJaHHONW (DU3MUECKON MOJENbIo,
UCTIONB3YS (PHU3UUECKHEe 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 33/1a4U
BbIOMpaTh (PU3UYECKYI0O MOJEIb, BBIACIATH (DU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ peIlleHus, MPOBOAUTH PACYETHl U OLIEHUBATH PEATBbHOCTD
MOJIyYEHHOTO 3HAU€HUS (PU3UYECKON BEINUUHBI,

peniaTh KaueCTBEHHBIE 3a1a41: BBICTPANBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LEMOYKY PACCYXKIEHUN C ONOpPOM HA H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
¢duznueckue SBICHUS;

UCIONB30BaTh  MpPU  pPEIIEHUH  yuyeOHBIX  3aJad  COBpPEMEHHBIC
MH(GOPMAILMOHHBIE TEXHOJIOTUU JIJISl IOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TPEJCTaBJICHUS Yy4€OHOW W HAyYHO-TIOMYJISIpHON MH(pOpMalUy, MOIYYEeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyto HH(OPMaLUIO;

IPUBOJNUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKu, OOBSCHEHHE MPOLECCOB OKPYKAIOIIETO MHUpPA, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM >KU3HU
JUIst o0ecrieyeHust 6€30MacHOCTH MpU OOpalllEeHuH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JJIsi COXPAHEHUS 30POBbS U COOJIIOJECHUSI HOPM 3KOJOTUYECKOIrO
MOBEJICHUA B OKPYKAIOIIEH Cpee;

paboTaThb B TIpyHme C BBHIMOJIHEHUEM pA3JIMYHBIX COLUAIbHBIX pOJEi,
IUIAHUPOBaTh pPabOTy TPYyHNbl, PaLMOHAIBHO PpACHpPEesITh OOS3aHHOCTU U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHHBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHNE pPacCMaTpUBaeMON IPOOIIEMBI.

K konmy oOyuenus B 11 kjacce mnpeameTHbIe pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHU:

JEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B TPAKTUYECKOU NECATEIBHOCTH IJIFOJEHU, LEIOCTHOCTh U E€AUHCTBO
(bu3MYeCcKOi KapTUHBI MUDA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS H3YUYEHHBIX (PUBMUECKUX MOJENei:
TOYEUYHBIN JEKTPUUYECKUIN 3apsij, JTyd CBETa, TOYEUHbIH UCTOYHUK CBETA, siiepHas
MOJieJb aTOMa, HYKJIOHHAsh MOJIeJb aTOMHOTO siipa MpH pPElIeHUU (PU3NUIECKUX
3a/1ay;

pacro3HaBath (pu3nueckue sBieHUs (MPOIECcCh) U OOBACHATh UX Ha OCHOBE
3aKOHOB 3JICKTPOJMHAMHUKHN U KBAHTOBOW (PU3UKH: AJEKTpUUYECKasi MPOBOJIUMOCTD,



TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE ICHCTBHUS TOKa, B3aUMOJCHCTBHE
MarHuTOB, JJIGKTPOMArHUTHasT WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJSl Ha
MPOBOJHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMATrHUTHBIE KOJeOaHUsS U
BOJIHBI, MNPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPAXEHHUE, MNPETOMIICHUE,
uHTephepeHus, audpakuus W MOOJSpU3alus CBETa, JUCIEPCUs CBETa,
dboTtoanekTpudeckuit 3pdext (poTodaddekT), CBETOBOE JaBICHNUE, BOSHUKHOBECHUE
JUHENYaToro CHeKTpa aToMa BOJIOPOJAa, €CTECTBEHHas U MCKYCCTBEHHAas
PaOaKTUBHOCTH;

OMKCHIBATh W3YYCHHBIC CBOWCTBA BEIIECTBA (DJIEKTPUUYCCKUE, MATHHUTHBIC,
ONTUYECKHE,  DJIEKTPUUYECKYI0  MPOBOJAMMOCTH  Pa3IMYHBIX  Cped) H|
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), MCHONB3YSd (U3UYECKUE BEITHYUHBI:
AIIEKTPUYECKHUI 3apsij, CHiia TOKa, JJIEKTPUUYECKOE HampsHKEHHE, 3JIEKTPUUIECKOe
COIPOTHUBIICHUE, PAa3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIKYINAsA cuia, paboTa TOKa,
WHIYKIMST MarHUTHOTO TMOJs, cuia Awmrepa, cuia JlopeHla, WHIYKTUBHOCTh
KaTYIIKWA, DHEPrUsl SJIEKTPUYECKOrO0 M MArHUTHOTO IMOJIeH, MEepHoJ U 4YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsij U Cujla TOKa B Mpolecce
TApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOSHUE U
ONTUYECKAs CUJIa JIMH3bI, MPU ONUCAHUM TPABUIBHO TPAKTOBATH (PU3UUYECKUIA
CMBICII HCIIOJIb3YEMBIX BEIMYMH, HMX OOO3HAUYCHHs U EJAUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (PU3WYECKYI0 BEIWYMHY C JAPYTHUMHU
BEITMIMHAMU;

ONKCHIBATh HW3YYEHHBIC KBAHTOBBIC SIBJICHUS W TMPOIECCHI, HCIOJB3YS
(bU3MYeCKrue BEIMYMHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETa, SHEPTHUS U UMITYJIbC (POTOHA, IEPHUOJ TOTypacaaa, SHEPTUs CBI3U
aTOMHBIX S7Iep, MPU ONMUCAHWW TPABUIBLHO TPAKTOBATh (PU3UUECKHH CMBICI
UCITOJIB3yeMBIX BEJMYMH, WX OOO3HAYEHWS W CIWHHUIIBI, YKa3bIBaThb (POPMYIIHI,
CBSI3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JpPYTMMH BeJIMYHMHAMH,
BBIYHCIIATH 3HAYCHHE (PU3NUECKON BETUUNHBI

aHAIM3UPOBaTh (PU3UUYECKHE MPOIECChl U SBIICHUS, UCIOJIB3YsS (PU3NUECKUE
3aKOHBI U MPUHIUIIBL: 3aKOH OMa, 3aKOHBI MOCJEI0BATEILHOTO U MapaJIeILHOTO
COCOMHEHUSI IPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKkOH BJIEKTPOMArHUTHOU
WHYKIIUU, 3aKOH MPSIMOJIUHEHHOTO PaclpOCTPaHEHUsS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUs CBETa, ypaBHEeHUE ODuWHINTEHa Mg doTtorddexra,
3aKOH COXPAHEHHS DSHEPTUH, 3aKOH COXpPAaHEHHUS HMITYJIbCa, 3aKOH COXpPaHCHHUs
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXpPaHEHHWs] MAacCOBOTO YHMCIa, MOCTynaTsl bopa,
3aKOH PaJMOAKTUBHOTO pacmajia, Py 3TOM pa3indaTh CJIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €ro MaTeMaTHYECKOE BBIPAKEHHWE W YCIOBHUS (TpaHUIlbl, 00J1acTH)
IPUMEHUMOCTH;

OTIPEICIIATh HAIIPaBJICHUE BEKTOPA MHIYKIIMA MarHUTHOTO TTOJISI TPOBOTHUKA
C TOKOM, cuJibl AMmiepa u cuibl Jlopenta;

CTPOUTh W OIKCHIBATh H300paXKEHHE, CO3/IaBaEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;



BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICAOBAHUIO (DU3UYECKUX SBJICHUA U
MIPOLIECCOB C HCIIOJIb30BAHUEM TMPSMBIX W KOCBEHHBIX H3MEPEHUH: MPU 3TOM
dbopmynupoBarh MpodlieMy/3aadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
(bopMyIMpOBaTh BHIBO/IBI,

OCYUIIECTBJIAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS! M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH C HCIIOJIb30BAHUEM
OpSIMBIX  M3MEPEHM: TpU STOM KOHCTPYHMPOBATh YCTaHOBKY, (PUKCHpPOBATH
pe3yNabTaThl MOTYYSHHON 3aBHCHUMOCTH (M3MUYECKUX BEJIMYMH B BHUJAE TaOIHIl U
rpaduKoB, JenaTh BEIBOJBI [0 PE3yJIbTaTaM UCCIIECTOBAHMUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOIrO SKCHEpPHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U IPOEKTHOM
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemars pacu€THble 3aJayd C SBHO 3aJaHHOW (DU3MUECKOH MOJENblo,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIUIIBI, HA OCHOBE aHaJIN3a YCJIOBUS 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIIACHITh (PU3UMUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pEelIeHUs, MPOBOAUTh PACYETHI U OLIEHUBATh PEAIbHOCTD
MOJIyYeHHOTO 3HAUeHUS (PU3UYECKOUN BEJIMYUHBI;

penaTh KaueCTBEHHbIE 3a/1a4l: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXICHUN C OMOpOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznYecKue SBICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHWH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJIOTHH /I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
U TIPEJICTABJICHUS YYCOHOW U HAyYHO-TIOMYJIAPHON MHGOpPMAIINH, MTOJYy4YEeHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUYECKH aHAJTM3UPOBATH MOTydaeMyr0 HH(OPMAITHIO;

OOBSCHATh TPUHIUIBI JEHCTBUS MAalIWH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacHOr0 MCMOJIb30BaHUS B MOBCEIHEBHON
KU3HU;

MPUBOJUTH MPUMEPHI BKJIaJla POCCHUICKUX U 3apYyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEIO MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpaIlleHUU ¢ MPUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBAMM, NI COXPAHEHHUS 3JJ0POBbS M COOJIOJEHUS HOPM 3KOJIOTUYECKOTO
TOBEJICHUS B OKPYKAIOUIEH Cpelie;

paboTatb B TpYyIIE C BBHIIOJHEHUEM pPAa3JIUYHBIX COLMAIBHBIX POJICH,
IJIAHUPOBATh Pa0OTy TPYMNIBI, PAIMOHAIBHO pPACHpEnemsiTh OOS3aHHOCTH U
MJIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHHE PACCMAaTPUBAEMOM TIPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoauyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/m IporpaMmb1 Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Pa3znen 1. PU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUS
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 bubmmorexa [IOK
) https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunevarnka 5 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 3aKOHBI COXPAHEHHS B MEXAHUKE 6 1 1 https://m.edsoo.xu/741bf72
bu6mmoreka [IOK
2.3 Junamuia 7 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnoreka [JOK
) TEOPUHU https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
32 OCHOBBI TEPMO/IHHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubnuorexa [IOK
’ @Pa30Bble IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pasaeny 24
Paznea 4. JIEKTPOJINHAMUKA
bubmuoreka [JOK
4.1 JneKTpocTaTHKa 10 1 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 2neKTpUYecKnid TOK. Toku B 12 1 1 bubnmoreka [JOK

PA3JIMIHBIX CpCaax

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




Uroro no pazgeny 22
Pe3epBHOE Bpemst 2 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4
11 KUIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne i/ f;:rn;zl;ﬁ:::me PAILCIOB M TEM Beero Kontposbubie IIpakTuueckue E,Ig;,g? OOBB:TIE?ILHH e
padoThI padoThI pecypebi
Paznen 1. JIEKTPOANHAMUKA
11 MarunuTtHoe nojyie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
WHAYKLIUA https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4yeckne 1 dJIEKTPOMArHUTHBIS 9 1 bubnnoreka [JOK
KoJeOaHus https://m.edsoo.ru/7f41¢97c
29 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnorexka [JOK
BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubnnoreka [JOK
2.3 Onrura 10 3 https://m.edsogru/7f41c97c
Hroro no paszueny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI crIeIIUAIBLHON TEOPUHU 4 1 bubnmoreka [JOK
' OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41¢97c
Hroro mo pazneny 4
Pa3znean 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 DeMeHThl KBAHTOBOM ONTHUKH 6 https://m.edsoo.rw/Tf41c97c
4.2 Crpoenue aToma 4 Brbmrotexa [IOK

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




4.3 ATOMHOE SApO

5

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Uroro no pazgeny

15

Paznea 5. JIEMEHTBI ACTPOHOMMHU U ACTPODPU3UKU

5.1 DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3UKH 7 ngg;;?:;;gﬁ}gf 41¢97c
Uroro no pazgeny 7
Pa3znen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O06o0m1aro1iee TOBTOPCHHE 4 ngg;;f;;gg% f41c97c
Hroro no pazneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Tema ypoka Kourpons  Ilpakruu  uudpoBbie
n/n Bceero HbIEe ecKHe o0pa3oBaTte/ibHbIE
padoThI padoThI pecypchl
1 ®uznka — Hayka o npupoje. Hayunsle MeToAbl TO3HAHUS bubmmoreka [JOK
OKPYKaroIIero Mupa https://m.edsoo.ru/ff0c32e2
Po ecTo pus 0 OBa COBPEMEHHOM
2 HaJH)HI/i)II;I4 KaT TIS?PII/ILIHI\I;; ]Z(bB ﬁM;II?T;qucPII(Igﬁ er})ITeJIBHOCTI/I buGnuorexa [JOK
i . p pa, B 1P A https://m.edsoo.ru/ff0c33e6
JoAen
3 PaBHOMEpHOE IPSIMOSTMHEWHOE JBUKEHUE buGnuorexa [JOK
pHOE 1Ip g https://m.edsoo.ru/ff0c3620
4 Mexanunueckoe aBuxeHue. OTHOCUTEIbHOCTh MEXaHUYECKOTO bubmmoreka [JOK
nerkeHus. [lepemenienue, CKOpoCTb, yCKOPEHHE https://m.edsoo.ru/ff0c3508
5 PaBHOYCKOpEHHOE MPSMOIMHEITHOE IBUIKEHUE buGnuorexa [JOK
yerop p A https://m.edsoo.ru/ff0c372e
bub6nmorexa LIOK
6 CBoOoaHoe magenue. Y cKopeHue cBOOOHOTO MaIeHUS hitps:/m.edsoo.ru/f0c39cc
7 Kpuponuneiinoe aBuxeHue. J|BrkeHne MaTepruaibHON TOUKH bubnuoreka [{OK
110 OKPY’KHOCTH https://m.edsoo.ru/ffO0c3ada
[Tpunnun otHOocuTenbHOCTH ['anunes. Maepuuansubie bubmmnoreka HOK
8 o
cuctemsl otcuera. [lepBriit 3akoH HeroToHa https://m.edsoo.ru/ffOc3be8
9 Macca tena. Cuna. [lpunnun cyneprno3uiiuu cui. Bropoit bubmuoreka [IOK
3ak0H HprOTOHA U1 MarepraibHOM TOYKHU https://m.edsoo.ru/ff0c3be8
10 Tperuii 3akoH HproTOHA 111 MaTEpUAIBHBIX TOYEK Bubmorexa LOK
p a p https://m.edsoo.ru/ffOc3be8
11 3akoH BcemupHOTO Tsarotenus. Cuna Tspkectu. [lepBast bubnmnoreka [JOK
KOCMHYECKast CKOPOCTH https://m.edsoo.ru/ff0c3d00
bubnunorexa LIOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena https-//m.edsoo.ru/f0c3e 18
13 Cuna tpenus. Koaddumment tpenns. Cuta COnpoTUBICHHS bubnmoreka [JOK

IIpU ABUIKCHUU TCJIA B ) KUAKOCTH HUJIN T'a3€C

https://m.edsoo.ru/ff0c3f76




[TocTynarensHOE U BpamareabHOE ABUKCHUE a0COTIOTHO

14 TBEpPAOro Tejra. MoMeHT cuiibl. 11nedo cumel. YcinoBus bubmiorexa IIOK
p ' ' https://m.edsoo.ru/ffO0c41a6
paBHOBECHS TBEPIOIO TENA
NmMnynbsc MmaTepraibHOW TOUYKH, CUCTEMBI MATEPUATIbHBIX
15 Toqez %0901 JILIZI CWJIBL. 3aKOH cz)x AQHCHHUS HanﬂLca bubmorexa [JOK
- eMIy ' P YABCa. hitps://m.edsoo.ru/ff0c43d6
PeakTuBHOE nBUXKEHUE
Pa6ora u moutHoCTh cuibl. Kunetndeckast sHeprus
16 MarepuaibHON TOUKH. Teopema 00 U3MECHEHUH KHHETUYECKONH bubmorexa LIOK
P $ 1P hitps://m.edso0.ru/ff0c4502
SHEPIUU
[TorenuumanbHas sHeprus. [loTeHnanpHas SHEPTUs ypyro
17 nedopmu OBaHHOﬁrII) WHBI HOTeHI_II/IaJ'IBHa}IPSHe }I“lely;ena bubmorexa [JOK
pMHp PYX ) p https://m.edsoo.ru/ff0c461a
BOJIM3U OBEPXHOCTH 3eMIIU
[ToTenmanbHbie U HEMIOTEHIIMATIbHBIE CUITBI. CBSI3b PabOTHI
9 bubnuoreka [{OK
18 HEMOTEHIUAIbHBIX CUJI C U3MEHEHUEM MEXaHUYECKOM SHEPIUU
. https://m.edsoo.ru/ff0c478c
CHUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUH
Jlaboparopuas padota «VcciemoBaHue CBsI3U pabOTHI CHIIBI C

19 M3MEHEHUEM MEXaHMYECKOM PHEPIuu Teja Ha pUMepe
PACTSKEHUS PE3UHOBOTO KI'yTa»

20 KonTponbnas padora no teme «Knnematuka. J[uHamuka. bubmuoreka [IOK
3aKOHBI COXPAHEHUSI B MEXAHUKE) https://m.edsoo.ru/ff0c4b74
OCHOBHBIE NOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPHUH. bubmmnorexka HOK

21
bpoynoBckoe nBmkenue. uddy3us https://m.edsoo.ru/ffO0c4dc2

2 XapakTep ABMKEHUS U B3aUMOJCHCTBUS YaCTUIL] BEIIECTBA.

Mogenu cTpoeHus ra3oB, KUIAKOCTEW U TBEPABIX TEI

23 Macca monekyi. Konngectso BemectBa. [locrosiHHas
ABoraapo

24 TeruoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana
temneparyp Llenbcus

but6mmorexa [IOK
25 Wneansusiii raz B MKT. OcHoBHOe ypaBHeHne MKT
8 yp https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemrepaTypa Kak Mepa CpeIHel KHHeTUYEeCKOM
26 SHEPTHUH JIBHXKCHHS Ilzzlonyel; T YpaEHeIfHe MenneneeBa bubmorexa TIOK
. v https://m.edsoo.ru/ff0c511e
Knaneiipona
27 3akoH JlanbToHa. ['a30BbIC 3aKOHBI




JlabopaTtopHas pabota «lccnenoBanue 3aBUCUMOCTH MEXIY

28 rapamMeTpaMH COCTOSIHUSI PA3PEKEHHOTO Ta3a»
N3omporieccsl B uacalibHOM raze u ux rpaduueckoe bubnmnoreka HOK
29
MPEACTABIIEHUE https://m.edsoo.ru/ff0c570e
BuyTpenHss sHeprus TEpMOJMHAMUYECKONM CUCTEMBI U
yTP . p PO bubmuorexa [JOK
30 criocoOrbI e€ n3menenus. KonnyectBo TeoTsl u pabora.
https://m.edsoo.ru/ff0c5952
BuyTpenHsist s3Heprusi 0IHOATOMHOTO UEaJIbHOIO ra3a
31 Buael rerionepenauu Bubmaorexa ITOK
A pea https://m.edsoo.ru/ff0c5¢36
32 VaenbHas TEIIOEMKOCTh BelecTBa. KoJM4ecTBO TEIIOTHI ITpU bubnnoreka [JOK
Tertonepenaye. AauabaTHbIN poIece https://m.edsoo.ru/ff0c5¢36
[TepBrlii 3aKOH TEPMOJAMHAMUKYU U €T0 TPUMEHEHHE K bubnuoreka [{OK
33
H30IIpoLeccaM https://m.edsoo.ru/ffOcSefc
HeobOpartumocTh nporieccoB B npupoe. Bropoii 3akon bubmmoreka [JOK
34
TEPMOJUHAMUKHU https://m.edsoo.ru/ff0c6230
. . bubnunoreka LIOK
35 [Tpuniun nevicteus u KII/ TenmoBoi MamuHbl https-//m.edsoo.ru/f0c600a
36 IMukn Kapno u ero KIT/I
37 DKosornyeckue npoOaeMbl TEII0O3HEPTreTUKH
O6o6matomuit ypok «MomnekynspHasi ¢puznka. OCHOBBI bubmuoreka [IOK
38
TEPMOJUHAMUKID) https://m.edsoo.ru/ff0c6938
Kontponbnas pabota o teme «MonekymsipHast pu3nka. bubnnorexa [JOK
39
OCHOBBI TEpPMOJUHAMUKH https://m.edsoo.ru/ff0c6a50
40 ITapooOpa3oBanue u koHaeHcanus. Mcrnapenue u KUIIEHUE Bubmorexa HOK
P p ) P https://m.edsoo.ru/ff0c63b6
A1 AOCOJIIOTHAsI 1 OTHOCUTEJIbHAS BIIAXXHOCTH BO3/TyXa. bubmmoreka [JOK
Hacsiiennsiit nap https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucramimaeckue u amopdHbIe Tena.
42 AHIle([)T OIHS CBI;ﬁCTB KPHCTAJUIOB )KI/Ip(II;I/Ie KPHUCTaJLIBI Bubmorexa LOK
p P ) A p ) https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHaIIbI
43 [InaBneHue u kpucramuzanus. Y aejibHas TerioTa bubnuoreka [JOK
mnaBneHus. Cyomumarus https://m.edsoo.ru/ff0c6708
44 VYpaBHEeHHE TEIJIOBOTO OalaHca buGnnorexa [JOK

https://m.edsoo.ru/ff0c6820




DJeKTpu3anus Tea. DIeKTpuieckuil 3apsaa. [[sa Buaa

bubnunoreka LIOK

45 JJIEKTPUUECKUX 3aPs 0B https://m.edsoo.ru/ff0c6bee
46 [IpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKU. 3aKOH bubnuoreka [JOK
COXPAaHEHUs BJIEKTPUYECKOr0 3apsiaa https://m.edsoo.ru/ffOc6bec
47 B3anmopneiictBue 3apsanoB. 3akoH Kynona. Toueunslit bubmmoreka [JOK
AIEKTPUYECKUAN 3apsiT https://m.edsoo.ru/ffOc6eced
Hanpspk€anocts anekrpuueckoro noiist. [ Ipunuun
48 cyr[el;nomunn BJ'IeKTpI/II)‘IeCKI/IX noJiei. .HI/III-)II/II/IH Bubmorexa OK
.. https://m.edsoo.ru/ffO0c6df2
HaIpPsKEHHOCTH
49 PaGora cun anexktpoctaruueckoro mosis. [lotenmuuan. Bbu6mmoteka [JOK
Pa3zHocTh noteHnumanos https://m.edsoo.ru/ffOc6f00
50 [IpOBOIHMKY M AUDIIEKTPUKU B MJIEKTPOCTATUYECKOM IT0JIE. bubnuorexa [IOK
JluanekTpudeckasi IpOHUIIAEMOCTD https://m.edsoo.ru/ff0c7018
N bubnuoreka [{OK
> Inextpodmrocts. Konnencarop https://m.edsoo.ru/ff0c7126
57 DNEeKTPOEMKOCTH TIIOCKOTO KOHACHCATOpa. DHEPTUs bubnnoreka [JOK
3apsKEHHOr0 KOHJIEHCAaTOpa https://m.edsoo.ru/ff0c72c0
53 JlaGoparopHas pabota "M3mepeHne MeKTpoEMKOCTH
KOHJIeHcaTopa"
[TpuHIMTT NEHCTBUSA U IPUMEHEHNE KOHAEHCATOPOB,
54 KOIMPOBAJIBHOTO anmnapara, CTpyiHOro npuHTepa.
DnexTpocTaTHyecKas 3aluTa. 3a3eMIeHHe AEKTPonprudopoB
DNEeKTPUUYECKUM TOK, YCIOBUSI €T0 CYIIECTBOBAHUSI.
55 ITocrosHubIM ToK. Cuna Toka. Hanpsokenue. ConmpoTuBieHMe.
3axon OMa aJi yyacTKa Lenu
[TocnenoBarensHOE, MapasieibHOE, CMEIIAHHOE COEUHEHNE
56 npoBoAHUKOB. JIaboparopHas padota «/3ydeHne cMenanHoro bubmmorexa LJOK
https://m.edsoo.ru/ffO0c74f0
COEIMHEHUS PE3UCTOPOBY»
57 PaboTta 1 MOILITHOCTH ANIEKTPUIECKOTO TOKA. 3aKoH JKoyIsi- bubnuotexa [JOK
Jlenua https://m.edsoo.ru/ff0c7838
" iaKOH Owma 117151 oHOM (3aMKHYTOM) 3JIEKTPUUECKOH IIeTH. Bu6morexa LIOK
opoTkoe 3aMmbikanue. JlabopatopHas pabota «3mepenue
https://m.edsoo.ru/ff0c7ae0
OJIC ucTouyHnKa TOKA U €ro BHYTPEHHETO COTIPOTHUBIICHUS
59 DneKTpoHHasi IPOBOAMMOCTb TBEPIBIX METAILIOB.




3aBHCUMOCThH CONPOTHBIICHHUSI METAJUIOB OT TEMIIEPATYPHI.
CBepXIpoBOIUMOCTh

DnexTpuyeckuil TOK B Bakyyme. CBONCTBa 3JIEKTPOHHBIX

60 1
IIy4KOB
[TomynpoBoAHKKH, MX COOCTBEHHAS U IPUMECHAs
61 Hpoch)HMof:[TL Cl;oﬁCTBa p—n—nepexol;a 1 bubmorexa LIOK
) ' https://m.edsoo.ru/ffOc84ae
[TonynpoBOIHUKOBBIE TPUOOPHI
DJIEKTPUYECKUI TOK B paCTBOPAX U pacIlyiaBax JIEKTPOIUTOB. bubnmnoreka HOK
62 1
DNEeKTPOIUTHYECKAS AUCCOLUALUS. DIEKTPOJIN3 https://m.edsoo.ru/ffO0c82ba
63 DnekTpuyeckuil Tok B razax. CaMoCTOSATEIbHBIN U 1 bubmmoreka [JOK
HECAaMOCTOATENbHBIN pa3psa. Momnnus. [1naszma https://m.edsoo.ru/ffOc84ae
DneKkTpuyecKre MpruOOpbl U YCTPOMCTBA M X MPAKTUUECKOE bubnnorexa [JOK
64 1
npuMeHenue. [IpaBuna TeXHUKH O€301IaCHOCTH https://m.edsoo.ru/ff0c86fc
. bubnuoreka [{OK
65 O06o06maromuil ypok «JIEeKTPOTHHAMUKA 1 hitps://m.edsoo.ruw/f0c88be
KonTponbHas padoTa no Teme «JIeKTpOCTaTHKA. bubnuoreka [IOK
66 . . 1
ITocTOsSIHHBIN AIEKTPUUECKUN TOK. TOKH B Pa3IMYHBIX CPEIAX)) https://m.edsoo.ru/ff0c8a8a
67 Pezepublit ypok. KonTposibHas paboTa 1o teme 1 bubmmnorexka HOK
"JnexTpoauHaMuxa" https://m.edsoo.ru/ff0c8c56
68 PezepHblil ypok. O606matoniuii ypok rno remam 10 kiacca 1 bubmmorera LTOK
p YPOK. HIQIOTIIH ¥P https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



11 KIIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
undgpoBbie
Nen/m Tema ypoka
yp Beero KOHTpﬁOJIbH HpaKquec 06paz0OBATENBHbIE
ble padoThI KHe padoThl pecypen
[TocTostHHBIE MAarHUTHI U UX B3aUMOJIeicTBUE. MarHuTHOE
1 nose. BeKTop MarHuTHOM MHAYKUUU. JIMHUM MarHUTHOM 1 Bubmioreka LIOK
) ) https://m.edsoo.ru/ff0c9778

WHIYKIUU

) MarnuTHoe 1nosie npoBoAHUKA ¢ TokoM. OnbIT Dpcrea. 1 bubnmoreka [JOK
BzaumopeiicTBre NpoOBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
JlabGopaTtopHas pabota «M3ydeHrue MarHuTHOTO MOJIsl KaTYIIKA bubnnoreka [JOK

3 1 1
C TOKOM) https://m.edsoo.ru/ff0c98fe

elCTBHE MArHUTHOTO IOJIsSI HA POBOAHUK ¢ TOKOM. Cuia

4 ﬁMHG a. JJaboparopuas pabora <<Ii)/ICCJIIZIIIOBaHI/Ie JEHCTBUS 1 1 bubmnorexa LIOK

pa. patop P https://m.edsoo.ru/ff0c9acO
MIOCTOSIHHOTO MarHuTa Ha PaMKy C TOKOM»

5 JelicTBME MArHUTHOTO OIS HA JBHXKYILYIOCS 3apSKEHHYIO 1 bubnnoreka [JOK
yactuny. Cuna Jlopenna. Pabora cuinel Jlopenna https://m.edsoo.ru/ff0c9df4
DJNeKTpoMarHuTHas MHAYKIus. [IoTok BekTopa MarHUTHOU

6 uHaykiud. JJ1C uaayknun. 3aKoH IeKTPOMAarHUTHON 1
uHaykuuu Papanest

7 JlaGopatopHas pabota «MccienoBanue siBlIeHUs 1 1 bubnnorexka [JOK
ANEKTPOMATHUTHON WHIYKIIHH https://m.edsoo.ru/ff0cal50
NunyktuBHOCTD. SIBNIECHUE cCaMOnH, un. DJ1C

8 caMIi)y;HL[ KIIUU. DHEPIust MarHI/ITH)(I)ZEIf'IOJI}I KJE:I[T IIKH C TOKOM 1 bubmorexa [TOK

y ) P y ' https://m.edsoo.ru/ff0ca600
DIIEKTPOMarHUTHOE TOJIe
TexHU4YeCcKre yCTPOMCTBA U UX MPUMEHEHHE: TTOCTOSTHHBIE

9 MarHuThl, 3JIEKTPOMArHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIN 1
AJIEMEHTAPHBIX YaCTHII, UHIYKIIMOHHAS I1€Yb

10 O6o6marmuii ypok «MarauTHoe nojie. DIeKTpoMarHuTHas 1 bubnmuorexa [JOK
AHIYKLIHASD) https://m.edsoo.ru/ff0cab82

1 KonTponbhas pabota no teme «MaraHuTHoe mouie. 1 1 bubnuoreka [IOK
DJNIEeKTPOMAarHuTHasE MHIYKIUSD) https://m.edsoo.ru/ff0cad58

bubnmorex K

12 CBoOoaHbIC MeXaHUUYeCKHE KoyieOanus. ["apMonnueckue 1 bmaorexa LO

https://m.edsoo.ru/ffOcaf06




KosieOaHus. Y paBHEHHE TapMOHMYECKUX KOJIeOaHUH.
IIpeBpaiienue sHepruu

JlaboparopHas pabota «lccrnenoBanue 3aBUCUMOCTH epro/ia

13 MaJIbIX KOJIeOaHUl Tpy3a Ha HUTHU OT JJIMHBI HUTH U MaCChI
rpy3a»
KoneGarenbuplii KOHTYP. CBOOOIHBIE 2JIEKTPOMArHUTHBIC
14 Koe0aHus B UIeaIbHOM KOJIE0ATEILbHOM KOHTYpE. AHAJIOTHS Bubmioreka LIOK
ype. https://m.edsoo.ru/ff0cb820
MEX1y MEXaHUYECKIUMH U 3JIEKTPOMarHUTHBIMH KOJieOaHUIMU
15 ®opmyna ToMcoHa. 3aKOH COXpAHEHMS SHEPTUU B UACATIBHOM bubnmoreka [JOK
K0JIe0aTeIbHOM KOHTYpE https://m.edsoo.ru/ff0cb9cd
[IpencraBienue o 3aTyxaromux Kojaedanusx. BoiHyx1eHHbIC
16 MexaHuueckue konebanus. Pesonanc. BeiHyk1eHHbIE bubmorexa [TOK
' - DPIHY https://m.edsoo.ru/ff0cbb86
AJIEKTPOMATrHUTHBIE KOJIeOaHUsI
[lepemennblii Tok. CUHYCOUIaTbHBIN IEPEMEHHBIN TOK.
17 MOIiIIHOCTB HepeMeHHOI}“IO TOKa AMHJII/ITp HO€ U JICWCTBYIOLIEE bubnmorexa LOK
' A hitps://m.edsoo.ru/ff0cbd34
3HAUEHUE CUJIbI TOKA M HAIMIPSHKCHUSI
13 Tpanchopmarop. [IpousBoacTso, nepenava u norpedieHue
AIEKTPUYECKON SJHEPIrUU
YCTpolcTBO M MPAKTHYECKOE TPUMEHEHUE AJIEKTPHUECKOTO
19 3BOIfKa reHe aTg amne eMeHH(E"O TOKA, TUHUHN b bubmorexa [TOK
’ patopa fep ’ https://m.edsoo.ru/ff0cc324
AJIEKTpoIiepeaayd
DKOJIOTUYECKHE PUCKH MPU TTPOU3BOJICTBE AIEKTPOIHEPTHH.
20 Kynbrypa ncnonb3oBaHus 3JIEKTPOIHEPTUH B TOBCETHEBHOM
KU3HU
MexaHnnyeckue BOJHBI, YCJIOBUS pactipoctpanenus. [lepuos.
21 CxkopocTb pacnpocTpaHeHus U AJinHa BOJHBL. [lonepeunsie u bubmorexa [TOK
p pactpoctp ) P https://m.edsoo.ru/ffOcca54
MIPOJIOJTHHBIE BOJTHBI
2 3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp bubnmuorexa [JOK
3ByKa https://m.edsoo.ru/ffOcccOc
73 DJNeKTpOMarHuTHbIE BOJIHBI, UX CBOMCTBA U ckopocTh. I1kana bubnuorexa [IOK
9JIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfeQ
4 [IpuHUUMNIBI paIUOCBS3U U TeleBUACHUS. PazBuTre cpeacTB
cBs3u. Pagnonokamus
bubnnorexa [HOK
25 KonTponpHas padora «KonebaHus U BOIHBD) 1

https://m.edsoo.ru/ff0cc6f8




[IpssMonMHENHOE pacpOCTPaHEHHUE CBETA B OJJHOPOIHOMN

bu6mmoreka [IOK

26 cpene. ToueuHblid HICTOYHHK cBeTa. JIyd cBeTa https://m.edsoo.ru/ff0cd350
27 OtpaxkeHue cBeTa. 3aKOHbI OTpakeHus cBeTa. [locTpoenue bubmmoreka [JOK
N300paKeHU B TNIOCKOM 3€pKaJie https://m.edsoo.ru/ff0cd4e0
73 IIpenomnenue cera. [1onHOE BHYTpEHHEE OTPAXKEHHUE. bubnnoreka [HOK
[IpenenpHbIi yroa NOJHOTO BHYTPEHHETO OTPaKEHUS https://m.edsoo.ru/ffOcd7f6
79 JlaboparopHas pabota «3MepeHue nokasaresns IpeaoMIcHUsS bubnmoreka [JOK
CTEKJIa» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [Moctpoenue nzobpaxenwnii B muH3e. opmMyia TOHKOM bubmmoreka [JOK
JIUH3bL. Y BEJIMYECHUE JINH3BI https://m.edsoo.ru/ff0cddle
31 JlaboparopHas pabota «lccienoBanue CBONCTB N300pakeHUN
B JIMH3aX»
3 Hucnepcus ceeta. CrnoxkHbli coctaB 6enoro ceera. LIBerT.
JlabopaTtopHnas pabora «HabnroneHue aucnepcun CBeTay
33 WNurepdepentus ceeta. Judpakus ceeta. Judpakimonnas bubnnoreka [JOK
peméTka https://m.edsoo.ru/ffOced22
34 ITonepeunocth cBeTOBBIX BOJH. [lonspusamnus ceeta bubmoreka [JOK
https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue npudOpsI U YCTPOICTBA U YCIIOBUS X
0€30I1acCHOTr0 MPUMEHEHUS
36 ['paHuIIBI MPUMEHUMOCTH KJIACCUYECKON MEXaHUKHU. bubnuotexa [JOK
[Toctynarsl crienaibHON TEOPUU OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCUTETBHOCTh OJJHOBPEMEHHOCTH. 3aMeJJICHHE BPEMEHHU 1 bubnnoreka [JOK
COKpAIllEHUE JUINHBI https://m.edsoo.ru/ffOcfa42
38 DHeprusi 1 UMIYJIbC PENATUBUCTCKOMN yacTulibl. CBSI3b MacChI C bubnnoreka [JOK
SHEPryueu U UMIYIbCOM. DHEPTUS TOKOSI https://m.edsoo.ru/ffOcfc68
39 KonTtponbHas padora «Ontuka. OCHOBBI CIIEIIMATILHON TEOPUHU bubnnorexka [JOK
OTHOCUTEIIBHOCTU» https://m.edsoo.ru/ff0cf6f0
bu6mmorekxa [IOK
40 ®otonbl. Popmyina [Inanka. Heprus U UMIyabC GpoTOHA https://m.edsoo.ru/f0cte 16
A1 OtkpsiTue u uccnenoBanue pororddexra. Onwite A. T bubnuoreka [JOK
CroneroBa https://m.edsoo.ru/ffOcffc4
49 3akonsl hoTodrdhdexra. YpaBHeHHE DUHIITEHHA IS bubnmnoreka [JOK

doroaddekra. «Kpacnas rpanuna» porosddexra

https://m.edsoo.ru/ff0d015¢e




Hasnenue ceera. Onwitel [1. H. JIeOeneBa. Xumuueckoe

bu6mmoreka [IOK

43 N
JEHUCTBHE CBETA https://m.edsoo.ru/ff0d04a6
4 TexHuueckue yCTpoMcTBa U MPAKTUYECKOE TPUMEHEHHUE:!
doTorIeMeHT, POTONATUHK, COTHEUHAs! OaTapesi, CBeTOINO
45 Pentenue 3amau mo teMe «DJI€MEHTEI KBAHTOBOM OIITUKMUY Bubmorexa HOK
https://m.edsoo.ru/ff0d0302
16 Monens aroma Tomcona. OnbiTel Pesepdopna no paccesnuro bubnmoreka [JOK
a-dyactul. [lnmanerapuas Mogens aroma https://m.edsoo.ru/ff0d091a
bubmuoreka [JOK
47 IToctynarer bopa
b P https://m.edsoo.ru/ff0dOafa
48 Wznyuenue u noruouieHue GOTOHOB MPH MEPEXOe aToma ¢ bu6mmoreka [IOK
OJHOTO YPOBHS SHEPruu Ha Ipyroi. Buael ciekTpos https://m.edsoo.ru/ff0dOafa
Bommosrsie cBoiicTBa wacTuil. Bonasl ne bpoiins.
49 Kopmyckyis HO—BOHHOBOﬁIIﬂ aJIn3M IéHOETaHHoe u bubmmorexa [IOK
PHYCKYIIAD Y ’ https://m.edsoo.ru/ff0dOca8
BBIHYKJICHHOE U3ITy4YCHUE
50 OtkpeiTre paguoakTuBHOCTH. OmbITHI Pe3epdopaa mo bubnnoreka [HOK
OIIPENIEIICHUIO COCTABA PAIMOAKTUBHOIO U3IIYYEHUA https://m.edsoo.ru/ff0d0fd2
51 CsoiicTBa anb(a-, 6era-, ramma-u3nydeHus. Bousaue
PaIMOaKTUBHOCTH Ha KUBBIE OPTaHU3MBbI
OTKpBITHE IIPOTOHA U HeHTpoHA. M3oTonel. Ansda-pacmaz,.
52 3J1611:()T OHHHpﬁ U IIO3UT 0H§LII71 OeTa-pacmang Fal%lMEI:- g Bubmmorexa [IOK
p p pactial. https:/m.edsoo.ru/ff0d1162
U3IIy4eHHE
DHeprus CBsI3U HYKJIOHOB B sape. SmepHble peakyu. S mepHbIi
53 eaKpTo I1 o6ne{4KH e CHGIf"fI/IBI;I ﬂSIE)OHOFPE)quI?He acnlélgm Bubmiorexa IJOK
PEAKTOp. 1°p > TP : https://m.edsoo.ru/ff0d1356
AJIEPHOMN SHEPreTUKU
DneMeHTapHble yacTulibl. OTKPBITHE MTO3UTPOHA. METO b
54 HaOJIOZICHUS U PETUCTPAIIMH JIEMEHTAPHBIX YyacTull. Kpyrbrii bubnmnoreka [JOK
cros «PyHIaMeHTalbHbIE B3aUMOAEHCTBUA. EMUHCTBO https://m.edsoo.ru/ff0d0e38
(bU3HUIECKON KapTUHBI MUPa»
55 Bun 3Bé3nH0T0 HeOa. Co3Be3aus, IpKre 3BE3/BI, TIIAHETHI, UX
BuIuMoe aBukeHue. ConHeuHas cucreMa
56 Comnnne. ConHeyHast akTUBHOCTb. VcTtounuk sHepruu CoiHIa u
3BE3]
57 3BE3/1bl, X OCHOBHBIE XapaKTEPUCTUKU. 3BE3/IbI ITIaBHOU




MOCIIEA0BATENBHOCTH. BHYTpEHHEE CTpOCHUE 3BE3 .
CoBpeMeHHbIE MPECTABICHUS O TPOUCXOKICHUH U ABOJIIOLIUN
Connia u 38€31

Mieunsiii [Iyre — Hama 'anaktuka. [lonoxenue u 1BUKEeHHE

58 Counnna B Nanaktuke. ["anaktuku. YEpHbIE OBIPHI B sApax 1
raJIakKTUK

59 Bcenennas. Pa3z6eranue ranaktuk. Teopust bonbiioro B3peiBa. 1
PenukroBoe n3nyueHune. MeTtarajiakThka

60 Hepemennsie mpo0aeMbl aCTpPOHOMHUHT 1

61 KonTponbhas pabota «1eMeHTbl aCTPOHOMUU U 1
acCTPOPUZHKI
O6o6mmaromuii ypok. Ponb ¢pusuku u acTpoHOMUU B

62 SKOHOMMYECKOH, TEXHOJOINYECKOM, COIIMATILHON U 3THYECKON 1
cdepax AesITeNbHOCTH YelIOBEKa

63 O6o6ma}0m1:1171 YPOK. Iv’onb 1 MecTO (U3UKH U aCTPOHOMUU B 1
COBPEMEHHOW Hay4YHOU KapTHHE MUpa

64 Ob6o6maromuii ypok. Poip pusnueckoii Teopun B |
dbopMUpOBaHUU TIPENICTABICHUN O PU3NUECKON KapTUHE MHUpa
Ob6o6maromuit ypok. Mecto ¢pu3zndeckoil KapTUHBI MUpa B

65 o01IeM psiZly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX 1
MPEJICTaBICHUI O PUPOJIE

66 PesepBHbIit ypok. MarHuTHOE mose. DIeKTpOMarHUTHAS 1
WHIYKITHS

67 PesepsHslil ypok. OnTuka. OCHOBBI ClIEIHAIBbHON TEOPUU 1
OTHOCUTEIIbHOCTH

63 Pesepnsrii ypok. KBantoBas pusnka. DneMeHTH aCTPOHOMHUH U 1 bubnmoreka [JOK
acTpoU3UKHI https://m.edsoo.ru/ff0d1784
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

1. ®uzuka: yaeb. ays 10 k., qiisa 11 kmacca 061meoopa3oBat. yIpexaeHui /
I'.4. Mskumes, b.b. byxoBues, H.H. Corckuii.— M.: [Ipocsenienne,2023

METOANYECKHUE MATEPHUAJIBI JIUISA YHUTEJIA
1. Coopnuk 3amau o pusuke. 10-11 xnacesl. O.W.I'pomiieBa, k3aMeH,
2022r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
HNuTepHeT-pecypcesr:

1. Enunas komnekuus uudpoBblx 00pa3oBaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

2. ®enepalibHbIM HEHTP HHPOPMALMOHHO-00pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

3. UuTtepnet ypok. http://interneturok.ru/ru/school/physics/

4. T'azera «1 ceHTs0psi» MaTepuaibl N0 (PUUKE.
http://archive.1september.ru/fiz

5. Aanmanuu puszndeckux o0bekToB. http://physics.nad.ru/

6. Kusas ¢usuka: oOyqaromias nmporpamma. http://www.int-
edu.ru/soft/fiz.html

7. ®usuka.ru. http://www.fizika.ru/

8. @u3nka: KoyueKus onbIToB. http://experiment.edu.ru



