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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro O0OIlero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUWA M TPEOOBAHUM K pe3ysibTaram
OCBOEHHUSI OCHOBHOW 00Opa30BaTeNbHON MporpaMmsbl, npeacraBieHHbIX B OI'OC
COO, a Takxke c y4y€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETILIUMA TIpernojiaBanusi yueOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickoiu denepanuu, peanu3yrommx OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HampaBiIeHO Ha (QOpPMHUpPOBAHUE
€CTECTBCHHO-HAYYHOM KapTHUHBI Mupa oOywatommxcs 10-11 kmaccoB mnpu
oOydeHHH Ux (Pu3MKe Ha 0230BOM ypOBHE Ha OCHOBE CUCTEMHO-AESITEIBHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBerctByer TpeboBanusm OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeJAMETHBIM pe3yibTaTam
OoOy4eHHMsI, @ TAKXE YYHUTHIBAET HEOOXOJUMOCTh PEATU3ALMH MEXKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMH MpeamMeTamMu. B Hell
OTIPENIENSAIOTCS OCHOBHBIE LIEIM U3YYEHHs] (PU3UKHU HAa YPOBHE CPEIHEro OOLIEero
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3yJbTaThl OCBOEHUS Kypca (PU3UKHU: JTUUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma no gpu3HKe BKIIOYACT:

e IUIAHUPYEMBIE PE3yJbTAaThl OCBOEHUS Kypca (PU3UKH Ha 6a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPUPOABI, BBICTyIas B
KauecTBe y4eOHOIo IMpeiIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IkoapHBIN Kypce GU3NKU — cHCTEMOOOpa3yIoIui
JUIsL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJICHUM, M3y4aeMbIX XUMHUEH, OUOJIOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomuei. Mcmonb3oBaHME UM aKTHUBHOE
npuMeHeHue  (U3MYECKUX 3HAHUW  ONpelesieT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJNOIMM B cdepe HHEPreTHKH, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4eHHUSI HOBBIX MAaTE€pHaJIOB C 3a/JlaHHBIMU CBOMCTBAMU W JIPYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJL B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MUpa oOydawlmuxcsd, B (HOPMHUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJ TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHOBy kypca ¢u3WKu IS YpOBHS cpeaHero oOmiero oOpa3oBaHMs
NOJIOKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTMYECKU
3aBEpUIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3/esioB (U3MKH, BKIIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBMU C HEW MaTepuan Kypca (Qu3MKU
o0ObeMHEH BOKpYr (Qu3nueckux Teopud. Begymmum B Kypce sBIsSeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanuss mnpeanojiaraeT HCIOJIb30BaHUC
I'YMaHUTAPHOTO TOTEHIHMAa (PU3UYECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHS
bu3uku ¢ pa3BuTHEM O0OIIecTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMHU U SKOJIOTMYECKUMU MPOOIEMaMHU.

Hoess npuxnaomnoii  nanpasnennocmu. Kypc usukum mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss TOCPEIACTBOM BBEIEHUS JIJIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM Mpo0JemMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJOTHH, a Takke O0CYXKIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UKH Ha YPOBHE CpPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYp€ MOCTpoeHUs (Ppuznueckoit Teopun, poiau GyHIaMEHTAIbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSAX O NPHUPOJE, TPaHUIAX
MPUMEHUMOCTH TEOpHM, JJIsI ONHCAaHUSA ECTECTBEHHO-HAYYHBIX SBJICHUN U
MIPOIIECCOB).

CHUCTEMHO-AESATEILHOCTHBIN TOAX0J B Kypce (DU3MKU peanusyercs Mpexie
BCEr0 3a CUET OpraHU3alMHh IKCIEPUMEHTATBHOM AESTENIBHOCTH O0YUYarOIIUXCS.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX JSKCIEPUMEHTOB M JIa0OpAaTOPHBIX pPadoT,
KOTOpbI€ B mporpamme mno (usuke oObeIMHEHBI B OOIIMN CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHre B yKa3aHHOM IMepeyHe J1abopaTopHbIX pador,
MPOBOAUMBIX JUII KOHTPOJIE W OLICHKH, OCYIIECTBISETCS y4aCTHUKaMU
o0pa30BaTeNBLHOTO TIPOllecCa HCXONd U3 OCOOCHHOCTEW IIJIAHUPOBAHUS W
ocHameHuss kaOmHera Qusmku. Ilpm »>ToM  obOecrmieumBaeTcsl  OBIAJICHHUC
OoOy4YaromMUMHUC YMEHHSIMU MPOBOJAUTH KOCBEHHBIE W3MEPEHHUS, HCCIICIOBAHUS
3aBUCUMOCTEM (DU3NYECKUX BEJIWYUH M TIOCTAHOBKY OIIBITOB IO TIPOBEpPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHWE YIENSAETCS PEHICHUI0 PACUYETHBIX MU Kauye€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacUE€THBIX 3a/a4 MPUOPUTETOM SIBISIFOTCS 33J1a4d C SIBHO
3aIaHHOM (PU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIINE MPUMEHSATh U3YYEHHBIE 3aKOHBI 1
3aKOHOMEPHOCTH KaK M3 OJHOTO pas3fenia Kypca, TaK U HMHTErpupys 3HAHUS W3



pa3HbIX pa3nemnoB. /{15 KauyeCTBEHHBIX 3a/1ad MPHOPUTETOM SIBIISTFOTCS 3aJlaHUS Ha
OOBSICHEHHE TPOTEKaHUS (PU3MUECKUX SBICHUW W TPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BhIOOpa (HU3UYECKOW MOACIHA IS CUTyallMd MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOCCIEUYCHHI0 ydeOHOTO Tpoliecca 0a30BBI ypOBEHb Kypca
(bU3UKY HAa YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOJDKEH N3YIaThCsl B YCIOBHIX
peIMETHOro KaOuHeTa (U3HKU WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro IuKkia. B kaOuHere (QU3UKU JOJIKHO OBITH
HE0OX0aMMOe JIabopaTopHOE OO0OpYAOBAHHME JJIA BBINOJHEHUS YKAa3aHHBIX B
mporpaMme 1o (U3MKE YUCHHYECKHX MPAKTHUYECKUX PadOT U IEMOHCTPAIIMOHHOE
o0opy1I0BaHUE.

JleMoHCTpaninoHHoe o0OopyJoBaHUE (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MUHUMAJIBHOM  JOCTaTOYHOCTH U OOECHEYMBAET IOCTAaHOBKY
MEPEUYNCICHHBIX B TMporpaMMe T0 (U3UKE KIIOYEBBIX JICMOHCTPAIMNA IS
WCCJICMOBAHMUSI  W3y4aeMbIX  SIBIIEHHA ©W  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TIPUMCHCHHM.

JlaGopaTopHoe 00Opy/nOBaHHE MJI YYEHHUYECKHX TMPAKTUYECKUX padboT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 00ECIIEUMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJalommxcs. TeMaTHYeCKHe KOMILICKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpATOPHUH.

OCHOBHBIMHU TIEJIIMH U3y4eHUS PU3UKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

e (opmMupoBaHue HHTEpeca W CTPEMJICHHS OOYYJaIOIMUXCAd K HAyIHOMY
W3YUYCHUIO TPUPOJIBI, Pa3BUTHE WX HHTCIUICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]Ie TIO3HAHUS U (popMUpOBaHUE
WCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PCHHS KaK pE3yibTara HW3YYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (QopmupoBanue yMeHUW OOBACHATH SBJICHHUS C HCIOJB30BAaHUEM
bu3MYecKuX 3HAHUHN U HAYYHBIX JJOKA3aTeIbCTB;

e (opmMupoBaHue TpencTaBICHUNW O poNHM (PU3UKHU IS Pa3BUTHS JIPYTHAX
CCTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH.

JlocTikeHne STUX 1efield 00ecTeurnBaeTCsl pelieHneM CIIeAyIoInX 3a7a4 B

mpoliecce u3ydeHus Kypca GU3NKy Ha ypPOBHE CPEHETO O0Iero oOpa30BaHuUs:

e TMpHOOpETEHHE CHUCTEMBI 3HAHUM 00 00mux (bU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHSIX, BKJTFOYAs MEXaHUKY,



MOJICKYJISIPHYIO  (DUM3HKY, OJJIEKTPOAMHAMUKY, KBAHTOBYIO (U3UKY U
AJIEMEHTHI acTPO(DU3HKHY;

e (dopMHupOBaHHE YMEHHUH TPUMEHATH TEOPETUYECKUE 3HAHMUS JJis
OOBbsiCHeHUS (PU3MYECKUX SBICHUHW B MpUpPOAEC W IS TNPUHATHUA
MPaKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU;

e OCBOCHHE CMOCOOOB peUICHHWs pa3jiNYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3a1ad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3faHue Gu3NIeCcKorl MOJEINH, aJIeKBaTHON YCIOBUSIM 3a]1a4H;

e TMOHMMaHUE (U3UYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOILIECCOB, UX BIMSHUS HA OKPY>KAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHWPOBAHUS U IMPOBEACHUS
($u3NYECKUX SKCIIEPUMEHTOB, aHAIU3a M HHTEpIpeTanuu HHGOpMaluy,
OIIPENENICHUS TOCTOBEPHOCTH MTOJIYYEHHOTO PE3yJIbTaTa;

e CO3JIaHHE YCIIOBH ISl Pa3BUTHUSI YMEHHI MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (0a30BbII ypOBEHb) Ha YPOBHE CPEIHErO OOILETro
oOpazoBanus otBojauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HE/IEINI0), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIO).

[Ipensaraemplii B mporpamMmMe 1O (U3MKE TMepedYeHb JIabOpaTOPHBIX H
IPaKTUYECKUX paldOT SABISIETCS PEKOMEHJOBAaHHBIM, YYMTENb JEJaeT BBIOOD
IPOBEJCHUS J1a0OpaTOPHBIX PabOT MU ONBITOB C YYETOM WHIUBUIYAJIbHBIX
0COOEHHOCTEM 00yUarOIUXCS.

COJAEPXAHUE OBYUYEHUA
10 KITACC
Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 NIO3HAHUA

®usnka — Hayka o mnpuponae. HayuHble MeETOABI NMO3HAHUSA OKPYKAKOLIETO
Mupa. Ponb JKcrieppuMeHTa YW TEOPUM B IMPOLECCE IO3HAHUS TPUPOJBL.
DKCnepuMeHT B (U3HKE.

MonenvupoBanue (HU3MYECKUX SIBICHUNM M TpolieccoB. HaydHbie TUIOTE3HI.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIBl TPUMEHUMOCTH (DPU3UUECKUX 3aKOHOB.
ITpuHIUIT COOTBETCTBUS.

Ponp m mecto ¢u3nku B GOpMHUPOBAHUU COBPEMEHHOW HAYyYHON KapTHUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHanoroBble W UUQPPOBBIE H3MEPUTENIbHBIE MPUOOPHI, KOMIIBIOTEPHbIE
JATYUKH.



Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcué€ra. Tpaekropus.

[lepemernienune, CKOpoCcTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTb) M
YCKOPEHUE MATEPUATBHOW TOYKH, WX NPOCKIIMU HA OCHU CHUCTEMbI KOOpJWHAT.
CrnoxeHue nepeMenieHui 1 CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpPSAMOJIMHEWHOE ABMkKeHUe. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHHS, IIyTH U [EpEMENICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOoHOE TIafieHrE. Y CKOpEHUE CBOOOIHOTO MaiCHUSI.

KpuBoimHenHOE  IBHKEHWE. J[BHOKEHME  MaTepuasbHOM  TOYKM MO
OKPYKHOCTH C ITIOCTOSSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocth. [lepuon u wactora obparnienus. LleHTpocTpeMUTENIbHOE YCKOPEHHE.

TexHH4eckrue YCTpPOWCTBA M MPAKTHUYECKOE MPUMEHECHHUE: CIHIOMETD,
JIBUKEHHUE CHAPSJIOB, LICMTHBIC U PEMEHHBIC MIEPEAAYU.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTHK
JBH>KCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenue aBukeHUs Tena, OPOIIEHHOTO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.

N3mepenne ycKopeHHsl CBOOOTHOTO MaICHUS.

Hanpagienne ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3ydyeHne HEpaBHOMEPHOTO ABHXKEHHUS C LIEJIBIO OIPENEIICHUs MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOUIEHHS MEXAY MYTSIMH, HPONUICHHBIMU TEJIOM 3a
MOCIICIOBATEIbHBIC PABHBIE MPOMEXKYTKHM BPEMEHU TIPU PABHOYCKOPEHHOM
JBUKEHUM C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHne IBMKEHUS IAapUKa B BA3KOU )KUIKOCTH.

N3yyenune nBuKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['anmumned. IlepBweit  3axkoH  HeroToHa.
NHepunalibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cynepno3unuu cui. Bropoi 3akon HeroToHa
JUI MaTEpUaIIbHON TOUKHU. Tpernit 3aKkoH HproTOHA J1s1 MaTEpUAIbHBIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cumiia Tsoxectd. llepBas kocmuueckas
CKOPOCTb.



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

Tpenue. Bunpl Tpenus (mokosi, CKoibxeHus, kauenusi). Cuia tpenusi. Cyxoe
Tperne. Cuia TpeHHs CKOJIBKEHUS U cuiia TpeHus nokos. Koadumuent tpenus.
Cuita conpoTUBIIEHU NPU IBU>)KEHUU TEJa B AKUIKOCTH WUIIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPOTO Tea.

MoOMEHT cuibl OTHOCHUTENBHO OCH BpameHus. llnedo cunel. VYcnoBus
paBHOBECUSA TBEPAOTO TENA.

TexHuyecknue yCTpPOMCTBa M MPAKTUYECKOE NPHUMEHEHHE: MOAIINITHUKH,
JIB>)KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBenue nHepuuu.

CpaBHeHHE MACC B3aMMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HproToHa.

N3mepenue cui.

CroxeHune CHiL.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT Jehopmaruu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJICHHH.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBECHUS TBEPAOIO Tena. Buasl paBHOBeECHS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3yuyenue aBmxeHUs1 OpycKa 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYXUHE U
PE3UHOBOM 00pasIie, OT ux AehopMaIium.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tejla, HWMEIOLIETO OCh
BpalleHUS.

Tema 3. 3aKkonbl COXpaAHEHUA 8 MEXAHUKE

Nmiynbc MaTepuaabHOM TOUYKH (Tela), CUCTEMBbl MaTEepPHAIBbHBIX TOYEK.
NMnynbec cuiibl U1 U3MEHEHHE HMMITyJibCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeaktuBHOE OBHKEHUE.

PaboTa cuiibl. MOUTHOCTD CHJTBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKON SHEPTHM.

[ToTeHunanbHas SHEPrusl. [ToTeHuunanbHas SHEPTHUs yIOpyro
nedopmupoBaHHOM — npykuHbl.  [loTeHuManbHas  SHeprusi Tena  BOJIU3M
MTOBEPXHOCTH 3€MJIH.

[loTeHmuanpaple W HEMOTCHIMANbHbIE  Cuibl.  CBs3b  pabOTHI
HEMOTEHIMAIBHBIX CHJI C M3MEHEHUEM MEXaHUYECKOW SHEPrHH CHUCTEMBI Tell.
3aKOH COXPAaHEHUS] MEXAHUYECKOW SHEPTHH.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.



TexHuyeckue yCTpOMCTBA M NPAKTHUYECKOE INPHUMEHEHWE: BOAOMET, KONED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTruBHOE IBUXEHUE.

[lepexon moTeHIIMATBHON YHEPTHH B KHHETUYECKYIO B 0OPATHO.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3yyenue abCOIIOTHO HEYNPYroro yjaapa ¢ MOMOUIBI0 JBYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPIruu
TeJla Ha IPUMEPE PACTSKEHUS PE3MHOBOTO JKI'yTa.

Paszgea 3. MosexkyasipHas pu3uka 1 TEPpMOAUHAMHUKA

Tema 1. Ochogbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KUHETUUECKOW TEOPUHM U MX OMBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuwxkeHue. duddysusa. Xapaktep ABUKEHUS H
B3aMMOJECUCTBUSA 4YacTUIl BemlecTBa. Mojaenu CTpOeHUs Tra30B, XKUJIKOCTEU H
TBEPIBIX TEI U 0OBSICHEHWE CBOMCTB BEILIECTBA HA OCHOBE 3THX Mojeliei. Macca u
pa3mepsl MoJiekyil. KonmnuectBo BemecTBa. [loctosiHHass ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u €€ usMmepenue. lllkana temmepartyp
Llenbcus.

Mopens  wupeampHOro raza. OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHUYECKOW TEOPHHM HJACAIIbHOTO raza. AOCONIOTHas TeMIliepaTypa Kak Mepa
CpeOHEW KWUHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHWs vactul rasza. lllkana
temrepatyp KenbBuHa. ['a30Bble 3akoHBI. Y paBHeHHe MeHneneeBa—KnanenpoHa.
3akoH [lanbToHa. M30mponeccsl B UACATbHOM Tra3e C MOCTOSIHHBIM KOJMYE€CTBOM
BemiecTBa. ['paduueckoe mpeACTaBICHUE M3OMPOIECCOB: H30TEPMa, H30X0pa,
n3zobapa.

TexHuyeckue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIINE JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUI.

OnwiTel 10 U PY3UN KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogaens onbita IlTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aUMOJCHUCTBU.

Mogenb, HILTIOCTPUPYIOIIas TPUPOJY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbITE, WUTIOCTPUPYIOIIUE YpPaBHEHHWE COCTOSHUS UJCAIBHOTO Trasa,
M30IPOLECCHI.



Yuenuueckuii sakcnepumenm, nabopamopmuvie pabomul

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE WM3MEPEHUU
00BEMa KOMHATHI, TaBJICHUS U TEMITEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMETPaMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. OcHogbt mepmoOUHAMUKU

TepmoauHamMuueckass cucremMa. BHYTpeHHSAS SHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U criocoObl e€ n3meHeHus. KonnuectBo TemnoTsl U padbora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOIO  HJEaJbHOrO0  rasa. Buasl  Temionepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyYCHHUE. Y IeJIbHAS TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEIIOTH pH TEIIONEpeaye.

[lonatue 00 aamabaTtHOM mponecce. I[lepBbIil 3aKOH TEPMOJIUHAMUKH.
[IpumeHnenue mepBOro 3akoHa TEPMOJWHAMUKH K u3omporeccaM. ['paduueckas
WHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtumMoCTh PO1IECCOB B IPUPOJIE.

TeroBpie  mammHbl.  [IpuHOWNBI ~ JEWCTBHUS  TEIUIOBBIX — MAIIWH.
[IpeoOpazoBanusi 3HEpPrUM B TEIUIOBBIX MamuHax. KosdduuueHT mnosie3Horo
nevctBus TtemioBoil mamuHbl. [ukn KapHo u ero ko3¢ @dUIMEHT MOJIE3HOTO
JENUCTBUS. DKOJIOTMUYECKUE MPOOIEMbI TEIIOIHEPTETUKH.

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAMIHHUK, KOHAUIIUOHED.

Jlemoncmpayuu

W3meHeHue BHYTpEHHEH HSHEpruy Teja MPH COBEPIICHUU PAOOTHI: BBIIET
npoOku U3 OyTBUIKM TOJ JIEWCTBHEM CXKATOro BO3[yXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIECOAEMOHCTPALINS).

N3meHeHne BHyTpEeHHEN SHEPIruu (TeMIiepaTypbl) Tejaa IpH Terionepeaye.

OneiT MO anauabaTHOMYy pAaCIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOWHBI, JBUTATENSI BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3mepenue yaenpHOu TENI0EMKOCTH.

Tema 3. Acpecammnvie cocmoanusn geuyecmea. Pazoevie nepexoovt

[TapooOpa3zoBanue u KoHJeHcanus. Vcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacelllleHHBIM map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypPhl KUTICHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucranmnuyeckue u amopdHbie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctamisl. CoBpeMmeHHble Matepuaiibl. [lnaBienue u
KpUCTaJUTU3aIs. Y IeJbHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OagaHca.



TexHUYeCKHuEe YCTPOMCTBA M MPAKTHUYECKOE NPHUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJOTUU IMOIYYEHUSI COBPEMEHHBIX MAaTEpUajIOB, B
TOM YHUCJIE HAHOMATEpUAJIOB, 1 HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoIICTBA HACBHILLICHHBIX TAPOB.

Kunenue npy NnoHM>KEHHOM JaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HabGnronenue HarpeBanus U MiaBJIeHUsT KPUCTAUIMYECKOTO BEIlIECTBA.

JleMOHCcTpanus KpucTaioB.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3mepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3AYXaA.

Pa3znen 4. JiaekrpoauHamMuKa

Tema 1. dnexmpocmamuxa

OnexTpuzanmst Tesl. OJIEKTpUYECKWi 3apsan. JlBa BHIA BIEKTPUYECKUX
3apsAnoB. IIpOBOJHUKH, OUAIEKTPUKUA W TOJYIPOBOJHUKHU. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsa.

B3anmonerictBue 3apsanoB. 3akoH Kynona. TodeuHbIN AJIEKTPUYECKUM 3apsia.
Onextpudyeckoe mnose. Hampsxk€HHOCTh 3yeKTpuuyeckoro mois. IIpuHnun
CYIIEPIIO3ULIMHA DJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOTO
TTOJISL.

Pabora cun  anektpoctatudyeckoro  mosis.  I[lorenuwman.  PasHocTh
NOTEHIUAIOB. [IpOBOJHUKM M JIUANEKTPUKHM B DJIEKTPOCTATUYECKOM IIOJIE.
JlusnekTpuyeckas IpOHULIAEMOCTb.

OnextpoémMkocTs. KoHaeHcaTop. DIEKTPOEMKOCTh TUIOCKOIO KOHAEHCATOPA.
DHEpPrus 3apsHKEHHOT0 KOHAEHCATOPa.

TexHuyeckue yCTpOMCTBA M NPAKTAYECKOE MNPUMEHEHHUE: DIIEKTPOCKOTI,
AIIEKTPOMETP, DJIEKTPOCTaTHUYECKas 3alluTa, 3a3eMIJIEHHUE 3JIEKTPONpHOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aIIapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

VY CTpoNCTBO M MPUHLMI IEUCTBUS JIEKTPOMETPA.

B3anMopericTBre HAANEKTPU30BAaHHBIX TEI.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[TpOBOJTHHKH B 3JIEKTPOCTATUYECKOM IOJIE.

DJIEKTpOCTAaTUYECKAs 3alIUTA.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHCaTopa OT IUIOLAaH
MJIACTHH, PACCTOSHUSI MEXKIY HUMU U JUAJIEKTPUUYECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonvl

N3mepeHne 3neKTpOEMKOCTH KOHIEHCATOPA.



Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [locTosIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE COIMPOTUBIICHHE. YIEIBbHOE CONPOTHBIECHUE BEUIECTBA.
[locnenoBarenpHOE, TApALIENBHOE, CMEIIAHHOE COEINHEHUE TIPOBOTHUKOB.

PaGora oamekTpuueckoro Toka. 3akoH JDxoyns—Jlenma. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIAasi CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHKA TOKA.
3axon Oma 11 OJTHOM (3aMKHYTOM) 3yieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

OneKkTpoHHass  MNPOBOAMMOCTh  TBEPABIX  METALUIOB.  3aBHCHMOCTb
CONPOTHUBJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOINMOCTb.

DIEeKTpUYECKUN TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX ITYYKOB.

[TomynpoBOAHUKH. CobcTBeHHas 151 IIPUMECHAs IIPOBOJIUMOCTD
NoJIynpoBOJHUKOB. CBoiicTBa p—N-nepexoa. [lomynpoBoHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKMM TOK B  pacTBOpax M  pacIulaBax  JJIEKTPOJIMUTOB.
DIEKTPOIUTHYECKAs JUCCOUUALNS. DIEKTPOIIH3.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITEIbHBIA M HECAMOCTOSATEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE NPUMEHEHHE: aMIEpPMETD,
BOJITMETpP, PEOCTaT, HWCTOYHUKUA TOKA, OAJIEKTPOHArpeBaTEeIbHbIE MPHOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN JAHO/I,
TEPMUCTOPHI ¥ POTOPEIUCTOPHI, MOTYTPOBOAHUKOBBIN INO/, TATbBAHUKA.

Jlemoncmpayuu

N3Mepenue cuiibl TOKa U HAMIPSIKEHHUS.

3aBUCUMOCTh CONPOTHUBIICHUS LWJIMHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IJIOIAM TTONIEPEYHOr0 CEUCHUSI U MaTepurala.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsmoe wW3MepeHue »SIEKTPOABWXKYIIEH cuibl. KopoTkoe 3aMblkaHuE
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBHUCUMOCTb CONPOTHUBIJIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB AJIEKTPOJIUTOB.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

OHOCTOPOHHSISI TPOBOIUMOCTD AHO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3ydeHne cMEemaHHOro COeIMHEHUS PEZUCTOPOB.

N3Mepenne 3MeKTpOABUKYIIEH CUJIbI UCTOYHHKA TOKA W €r0 BHYTPEHHETO
COIIPOTUBIICHUS.

HaGmronenue amextposusza.



MexnpeaMeTHble CBSA3H

N3yuyenue kypca ¢pusuku 0a3oBoro ypoBHs B 10 knacce oCylecTBISIETCS C
y4ETOM COAECPIKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTuKH,
OHOJOTHH, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Meocnpeomemnvie nonsimusi, CBSI3aHHbIE C U3YyYEHHWEM METOJIOB HAYyYHOIO
MO3HAHMS: SIBJICHUE, HAy4YHbIH (hakT, rumores3a, Qu3nMyeckas BeIMYMHA, 3aKOH,
TEOpHsl, HAOMIOAEHUE, SKCIEPUMEHT, MOJEIMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: penieHWe CUCTEMbl ypaBHEHWM, JIMHEWHas (yHKIHUA,
napaboa, runepOoiia, Ux rpaukd U CBOMCTBA, TPUTOHOMETpUUECKUE (DYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO,
BEKTOPBI U X NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocmoc,
TEIJIO00MEH KUBBIX OPraHU3MOB (BHBI TEIUIONEpPEIauH, TEIUIOBOE PABHOBECHE),
ANEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAsE Macca, TEIJIOBBIE CBOWCTBA TBEPHABIX TEN, KUIKOCTEU H
ra3oB, JJICKTPUYECKHE CBOWCTBA METAJUIOB, 3JEKTPOJUTHYECKAS TUCCOLMALMS,
rajbBaHHKA.

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

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIB30BAHUEM MEXaHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOJIIUIHUKUA, HCIOJIb30BAaHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JIPYTU€), JIBUTATEIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOJUIBLHUK, KOHIAUIIMOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEpPHAIIOB, B TOM YKCJIE€ HAaHOMAaTEpHaloB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPONpUOOpOB,
KCEpOKC, CTPYHHBIH MIPUHTED, ANIEKTPOHArpeBATEIbHbBIC npuoOopkI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, TaTbBAHUKA.

11 KJIACC
Paznen 4. JaekrpoauHamMuka

Tema 3. Macnummnoe none. IneKmpomMazHUmMHAA UHOYKUUA

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUE  MOCTOSIHHBIX ~ MAarHHUTOB.
MarautHoe 1mone. Bektop MarHuTHOM wuWHAaykuuu. [IpuHuun cynepno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAYKIMU. KapTuHa NHMHUNA MarHUTHOMN
VHIYKIWAH MOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOoe T1I0J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUWA
MAarHUTHOI'O TOJISL JJIMHHOTO MPSIMOTIO HPOBOAHMKA U 3aMKHYTOIO KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT OpcTena. BzanmoercTBue NpoBOJHUKOB C
TOKOM.

Cunia Amniepa, €€ MOIyJIb U HalpaBJICHUE.



Cuua Jlopenua, €€ MOIyJib U HarpaByieHUE. J[BUKEHUE 3apsSyKEHHOW YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM moJze. Pabota cuibl JlIopenna.

SIBeHne ANEKTpOMAarHWTHOM HMHAYKOUU. [lOTOK BEKTOpa MarHMTHOM
WHIYKIUU. OJEKTPOJABXKYINAA CUlIa HWHAYKOHH. 3aKOH 3JIEKTPOMAarHUTHOMN
uHaykuuu @apanes.

BuxpeBoe »snekTpuyeckoe moJsie. OIEKTPOJABIKYIIAs CUjla HHIYKIUU B
IIPOBOJIHHUKE, IBUKYIIEMCS MTOCTYIIATENBHO B OJJHOPOAHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh. SIBIEHHE CAaMOMHAYKUHMH. OJEKTPOABMKYIIAs CHIIA
CaMOMHIYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudeckue yCTPOMCTBA M IMPAKTUYECKOE IPUMEHEHHUE: IIOCTOSHHbBIC
MAarHuThl, BJEKTPOMArHUTHI, BJIEKTPOIBUTaTENb, YCKOPUTEIHM 3JIEMEHTAPHBIX
YaCTUIl, UHAYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUM UHAYKIIUA MarHUTHOTO MOJIA.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBre cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME 2IIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJBUAKYIIEH CHJIBI MHAYKIAH OT CKOPOCTH WU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHne cCaMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydyeHrne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanne AeHCTBUA NOCTOSSHHOTO MAarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBIEHUS 3JICKTPOMArHUTHON MHIYKIWH.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. MexanuuecKkue u 31eKmpoOMAZHUMHbIE KOJ1€0AHUA

KonebarenrHast  cucrtema. CBoOOAHBIE  MEXaHUYECKHE  KOJIEOaHUS.
["apmonunueckue kosiebanus. Ilepuon, yactora, amrmumTyaa u (aza KojJeOaHUH.
[IpyVHHBIN MassTHUK. MaTremMaTH4eCKU MasiTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwmii. [IpeBpareHue sHeprUM NPy TAPMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJEOAHUS B
UJeaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUs MEXIy MEXaHWYEeCKUMHU U



AIIEKTpOMAarHUTHbIMU Konebanusimu. Dopmyna Tomcona. 3akoH CcOXpaHEHUs
DHEPIUU B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[IpencraBienre o 3aTyXarolmux KojieOaHUsIX. BeIHYK/I€HHbIE MEXaHUYECKHE
Kojebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHuUs.

[lepemennblii TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTD
NEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JIEUCTBYIOIEE 3HAYEHUE CHIIBI TOKa H
HaIpsHKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepegadya U MOTPEOICHUE AICKTPUUECKOM
DHEPIruM. JKOJIOTUYECKHE PUCKHU IPU MPOU3BOJCTBE 3EKTpo3Hepruu. Kynbrypa
MCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHUE: DIIEKTPUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KOJI€OATENbHOM cHUCTEMbl (IIPYXUHHBIA WIN
MaTEeMaTUYECKU MASITHUK).

HaOmronenue 3aryxaromux KojaeOaHu.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HabGmronenue pe3onanca.

CBOOOHBIE JIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuumiorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHH ) JJIs
AIIEKTPOMArHUTHBIX KOJIEOAHMIA.

Pe3oHaHC mpu IOCIIENOBAaTEIbHOM COCIMHEHHUH PE3UCTOPA, KaTYIIKH
MHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnens TMHUY 3JIEKTPONEPEIayu.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl

HccnenoBanre 3aBUCUMOCTH MEpUOA MajbIX KoJieOaHUIl Ipy3a HAa HUTH OT
JUTMHBI HUTU U Macchl Ipy3a.

HccnenoBaHre IMEPEMEHHOIO0 TOKa B LENM W3 IIOCJIEA0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHuUNHblE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHUusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJIHBI
HuTtepdepenius u udpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMArHUTHbIE BOJIHBI. Y CJIIOBUSI U3IyUYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentauus BektopoB E, B, V B sanexrpomarautHoi BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXCHUE, MPEJOMIICHUE, MOoJsipu3anus, Iudpakuus,
unTepdepenius. CKOpoCcTb 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana 3neKTpOMarHUTHBIX BOJIH. [I[puMeHeHHe 3JIeKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.



[IpyHIMNBI paguoCBs3U U TeneBUAcHUA. Pagnonokanms.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEH CpeIbl.

TexHHUYecKue YyCTPONCTBa M MNPAKTHYECKOE NPHUMEHEHHE: MY3bIKaJbHbIC
MHCTPYMEHTHI, YJIbTPa3ByKOBasi IUArHOCTMKA B TEXHUKE W MEIMIIMHE, paaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-nieys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpPOCTPAHEHUE OTIEPEUHBIX U MPOJIOJIBHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

HabGmronenue orpakeHus: M MpeOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue untepdepennnu u audpakiiui MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pe30HAHC.

HaGnrogeHnue cBsI3u TPOMKOCTH 3BYyKa M BBICOTBI TOHA C aAMIUIUTYAOW H
4acTOTOM KOJIeOaHUM.

HccnenoBanre  CBOMCTB — DJIGKTPOMAarHUTHBIX — BOJIH: OTpa)KECHHUE,
npesioMJIeHUE, MoJaspu3auus, Judpakuus, “HTephepeHus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsMoinHENHOE pacpoOCTpaHEHUE CBETA B
ogHopoaHou cpene. JIyu ceera. ToueyHbIli HICTOYHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue mzoOpaxeHuil B
IIJIOCKOM 3€pKaJe.

[IpenomieHue cBeta. 3aKOHBI MPEJIOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTEellb
npesnomieHus. [lonHoe BHyTpeHHee oTpakeHHe. IIpenenbHbIl yroa IMOJHOTO
BHYTPEHHETO OTPaKEHHSI.

Hucnepcus ceera. CnoxxHbIi coctaB Oenoro cseta. [Iger.

ColOuparomue U pacceuBarolde JuH3bL. ToHkas JauH3a. DOKyCHOE
paccTosIHME W ONTHYECKas CHila TOHKOM JuH3bl. I[locTpoeHue wuzoOpaxeHHil B
coOuparolux U paccenBaromux auH3ax. Gopmyna TOHKOW JTHH3BI. YBEITUYCHUE,
JJaBaeMo¢€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WuTepdepenuuss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOIEHUMS MAaKCUMYMOB M MHUHHUMYMOB B HWHTEP(PEPEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas peméTka. YCIoBUE HaOMIOACHUS
IJIaBHBIX ~MAakKCUMyMOB TIpM  TMaJE€HUM MOHOXPOMAaTUYECKOrO0 CBETa Ha
TU(PaKIMOHHYIO PEIIETKY.

[Tonspu3zanus ceera.

TexHuueckue yCTpPOMCTBa M TMPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
doToamnmapar, TPOEKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAS
OITHKA, TU(PPAKIIMOHHAS PEIETKA, TTOJISPOU.



Llemoncmpayuu

[IpssMOIMHENHOE pPACIpPOCTPAHEHUE, OTPAKEHHE W IPEIOMIICHUE CBETA.
OnTuyeckre mpuOOpBHI.

[TonHOE BHYTpEeHHEE OTpakeHUE. Moiellb CBETOBOAA.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenue nudpakiuu cBera.

HabGmronenue nucnepcuu cBera.

[TonyuyeHne cnekTpa ¢ MOMOUIBIO IPU3MBL.

[ToydyeHue ciexkTpa ¢ mMOMOIIbI0 JUGPAKIIUOHHON PEIIETKH.

HaOnronenue nossipuzaiiuu CBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3mepeHune nokazaresis NpesioMIIEHUs CTEKJIA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

HaGnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI ClIeLIHAJIBHOM TEOPHH OTHOCHTEIbHOCTH

['paHuipl  OPUMEHMMOCTH  KJIacCMYEeCKOW  MmexaHuku.  [locTymarsl
CHEUHUAIBHOW TEOPUH OTHOCUTEIBHOCTH: WHBApPUAHTHOCTh MOJYJSL CKOPOCTH
CBETa B BAKYyM€, IPUHLIMI OTHOCUTEIBHOCTH DUHILITEIHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aME/JICHHE BPEMEHU U COKpaIEHUE
JUTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl C SHEPruel U UMITYJIbCOM PEISTUBUCTCKON YaCTULIbI. DHEPIrus
MOKOS.

Pazgean 7. KBanToBasi pusuka

Tema 1. dnemenmuvt K6AHM OGO ONMUKU

®otonsl. ®opmyna [1nanka cBsizu 3HEpruu (HOTOHA C €r0 YaCTOTOM. DHEpTHUs
Y UMITyJIbC (POTOHA.

OTtkpoiThe 1 ucciaegoBanue Gporodddexra. OnbiThl A. I'. CtoseroBa. 3aKoHbI
dborodddexra. YpaBHenue DiiHmreiHa 11 Gorodrdpdexra. «KpacHas rpaHuia
dboToaddexra.

JlaBnenne cBera. OnbiThl I1. H. JleOGenena.

XUMHUYECKOE JICCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUUECKOE MPUMEHEHHUEe: (POTODIEMEHT,
dhoTomaTUMK, COTHEUHAs OaTapes, CBETOIUO/I.

Jlemoncmpayuu

®otorh(dHeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

CBeToauon.



Conneynas Oatapes.
Tema 2. Cmpoenue amoma
Mopnens atoma Tomcona. OmbiTel Pe3epdopra mo paccessHUIO 0 -YaCTHIL.
[Inanerapnas mopens aroma. [loctynmatel bopa. M3nyyeHune W moOTrJIOUNIEHUE
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bumisl
cnekTpoB. CIIEKTp YpOBHEW 3HEPTUH aTOMa BOAOPO/IA.
BousHoBbIE cBOlicTBa yactull. Bossl ne bpoiist. KopnyckyisipHO-BOIHOBOM
JTyaJIu3M.
CHIOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.
TexHuyeckue yCTpOHCTBAa M MPAKTUYECKOE IMPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIN), JIa3ep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu
Mopens onbsita Pezepdopna.
Omnpenenenue JJIMHBI BOJIHBI JIa3epa.
HabGnronenue JIMHeHyaThIX CIIEKTPOB U3ITyYEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul
Habrofnenue TMHeHYaToro CeKTpa.
Tema 3. Amomnoe sa0po
DKCHEPUMEHTHI, JOKA3bIBAIOIIME CIO0KHOCTh CTPOeHHs sapa. OTKphITHE
paanoakTuBHOCTH.  OmbiTel  Peszepdopma 1o ompeneneHuro  cocTaBa
paauoakTuBHOrO wu3nydeHus. CoiictBa anbda-, OeTa-, raMMa-U3Iy4CHHUS.
Binsinue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykimonnas monens simpa ['eizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3otormsr.
Anba-pacnaa. OIEKTPOHHBIM W MO3UTPOHHBIM OeTa-pacman. I['amma-
U3JIy4deHHE. 3aKOH PAaIMOAKTUBHOIO paclaja.
OHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledekT Maccol spa.
Snepnseie peakunu. [lenenue u cuHTes saep.
SAnepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl W TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.
DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTtonpl HaOMIOICHUS ¥ PETUCTPALIUN SJIEMEHTAPHBIX YaCTHII.
dyHpamMeHTalbHbIC B3auMOoIeicTBUS. EquHCTBO (pr3nueckoil KapTUHBI MUPA.
TexHuueckue yCcTpoMCTBA U IIPAKTUYECKOE NPUMEHEHUE: JO3UMETP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHast 0omoa.
Jlemoncmpayuu
CU€TYrK MOHU3NPYIOIINX YACTHUL.
Yuenuueckuii sxcnepumenm, 1abopamopnsle pabomwl
HccnenoBanre TpeKoB 4acTHIL (110 TOTOBBIM (OoTOrpadusim).



Pa3nen 8. JiieMeHTBI aCTPOHOMMH M aCTPOPU3NKH

Otansl pa3BUTHUS acTpoHOMUU. [IpuKknagHOEe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3gHoro HeOa. Co3Be3nus, spKue 3BE3MBI, IUIAHETHI, X BUIAUMOE
JIBH>KCHUE.

ConHeuHas cucTema.

Connue. ConHeunast akTUBHOCTh. MctouHuk sHeprum ConHUA W 3BE3N.
3BE3bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTpaJIbHBIM KJacCc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOW MOCIEI0BATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIILHOCTU. BHYTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJHIA U
3BE3/1. DTalbl )KU3HU 3BE3.

Mneunsin Ilyte — nHama [Nanaktuka. Ilonoxkenwe n nBuxenue CoaHOa B
[Namaktuke. Tunel ranakruk. Pagnoranaktuky m kBaszapbl. UEpHBIE IBIPHI B sSApax
raJaKkTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa60sa. Pazberanue rajakTuk.
Teopus bonporo B3psiBa. PeNMKTOBOE U3ITyYEHHUE.

Macmrabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnnie mpobsieMbl aCTPOHOMUM.

Vuenuuecxue nabnooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITHIOTEPHBIX
MPWIOKEHUHN I ONPeIeNIeHUs MTOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31si CEBEPHOIrO MOTYIIAPUS U IPKUE 3BE3/BI.

HaOmronenus B Teneckon JIyHsl, miianet, Mieunoro [lytu.

O06o0maromniee MOBTOPEHUE

Ponp ¢u3uku W acTpoHOMHUHM B DKOHOMHYECKOM, TEXHOJOTHUYECKOM,
COIIMATILHOM M ATUYECKOM cepax AesTeTbHOCTH YEJIOBEKa, POJb U MECTO (DU3UKHU
Y aCTPOHOMHUHU B COBPEMEHHOM HAyYHOH KapTHHE MHpPA, POJIb PU3NUYECKON TEOPHUH
B (opMHUpOBaHMM MPEACTABICHUNA O (PUIMUECKON KApTUHE MHpPa, MECTO
bu3nUecKoil KapTUHBI MHPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBICHUHN O IPUPO/IE.

MexnpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHs B 11 kiacce ocylecTBIsieTCs C
YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBA3C€H C KypcaMHM MaTE€MAaTHKH,
Ouonoruu, XMMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAy4YHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HaKkT, Tumores3a, (unyeckas BEIMYMHA, 3aKOH,
TeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIETh, U3MEPECHHUE.



Mamemamuxa: pEmIEHHWE CHCTEMbl YPaBHEHUH, TPUTOHOMETPUUYECKHUE
GyHKIUA: CUHYC, KOCHHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXJIECTBO, BEKTOPBl M MX MPOEKUWH HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
MIPOU3BOJIHBIC JJIEMEHTAPHBIX (YHKIMH, TMPU3HAKK IOJ00HMS TPEYTroJbHHUKOB,
oTmpeIeNICHUE TUIOMIAIU TIIOCKUX (GUryp  00BbEMa Tell.

buonoeus: snexTpuueckue SBICHUS B JKHBOW MPHUPOJE, KoJieOATEIHHBIC
JBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOW MPUPOJE, EUCTBUE
paauanyy Ha )KUBbI€ OPTraHU3MBbl.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJIIMYECKAsl CTPYKTypa TBEPIBIX
TeJ, MEXaHU3Mbl OOpa30BaHUA KPUCTAULIUYECKOM PEIIETKU, CHEKTPaJbHBIN
aHaJIu3.

l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSCCHUIA.

Texnonocua: NVHWUM DJEKTpOIlEpeaay, TIE€HEpaTop MNEPEMEHHOIO TOKa,
AJEKTPOJIBUTATENIb, WHAYKIHOHHAS II€Yb, pajap, PaauoONpUEMHUK, TEIEBU30D,
anTteHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAS OITHKA,
COJIHEYHas Oarapes.

IINIAHUPYEMBIE PE3YJbTATBI OCBOEHHUS MNPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIHIEI'O OBPA3OBAHUSA
OcBoenne yudeOHOro mpenmera «dusznMka» Ha ypPOBHE CPEIHEro OOIIEero
obOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOSCIICUUTh JTOCTHKEHUE CIISTYONTHX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTCIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOTro npenMera «Dusukay HOIKHbI
OTpakaTb TOTOBHOCTh M CIHOCOOHOCTh OOyYaroUIuXxcsi PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUEHTAll{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJULMOHHBIM IEHHOCTSAM POCCUHUCKOrO OOIIECTBAa, PaCUIMPEHUE >KU3HEHHOIO
ONBITA U OIBITA JIEITEIBHOCTH B MPOLIECCE PeaJn3alli OCHOBHBIX HAIIPaBICHUU
BOCIIUTATENBHOUN NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpasKaaHCKOr0 BOCIMTAHUA:

c(OPMUPOBAHHOCTH IPAKIAHCKOM MO3ULIMK 00YYarOIIerocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUHUCKOr0 OOIIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOILEYETIOBEUECKMX T'YMAaHHUCTUYECKHX H
JEMOKPATUYECKNX LIEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO AESATEIBHOCTh B MHTEPECAX TIPaXKITAHCKOIO
o011ecTBa, y4acTBOBaTh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHu3aliy;



YMEHHE B3aUMO/ICHCTBOBATH C COLIMATIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKITUSIMH U Ha3HAYCHHUEM;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NIaTPHOTHYECKOTO BOCIIUTAHUSI:

chOpMHUPOBAHHOCTh pOCCUICKON IPaKIaHCKOMN UJEHTUYHOCTH,
MaTpUOTU3MA;

IIECHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKCHUSIM
POCCUICKUX YYEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYUBOTO OyAyIIEro;

4) 3¢TeTHYEeCKOr0 BOCTIMTAHMS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOYAsl 3CTETUKY HAyYHOTO TBOPUYECTBA,
NPUCYLIEro (PU3NYECKON HAYKE;

5) Tpy10BOT0 BOCTIMTAHUSI:

UHTEpPEC K pa3IMuHbIM cdepaMm NnpodhecCHOHANbHONU AESTEIBHOCTU, B TOM
YHUCJIE CBA3AHHBIM C (PU3MKON M TEXHUKOW, YMEHUE COBEPIIATH OCO3HAHHBIN BHIOOD
Oyayieit mpodeccun U peam30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC TJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOPa30BaHUIO B 00JIACTH
(bU3MKY HA IPOTSHKEHUU BCEH JKU3HH;

6) 3K0JIOrNYeCcKOro BOCIIUTAHUS

c(hOpMUPOBAHHOCTh JIKOJIOTMYECKOM KYJIbTYpbl, OCO3HAHHUE TJI00ATBHOTO
XapakTepa SKOJIOTMYECKUX MpodiieM;

TUIAHUPOBAHUE U OCYIIIECTBICHUE JICUCTBUN B OKPYKAIOIIEH CPEZIC HA OCHOBE
3HAHUS LEJIed YCTOWUYMBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacuIMpeHre OMbITa JAEATEIbHOCTH HKOJOTHYECKON HamnpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (DU3UIECKON HAYKH;

OCO3HAHUE IIEHHOCTU HAy4YHOW JEeATEeIbHOCTH, TOTOBHOCTH B IpOIECcCce
u3ydyeHus: (U3UKU ~ OCYLIECTBJISITh  MPOEKTHYHO M HUCCIEI0BATEIbCKYIO
JEATEeIIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI
ITo3HaBaTe/ibHBIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBUS
ba3oBble jornueckmne aeiicTBUs:



CaMOCTOSITENIHO  (OPMYJIMPOBaTh M aKTyalM3UpOBaTh  MpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENENITh IENN JACSITCIIBHOCTH, 3aJaBaTh IapamMeTpbl M KPUTEPUU UX
JIOCTHKEHUS,

BBISIBJIAITH  3aKOHOMEPHOCTH W TMPOTHUBOPEUYUST B  pacCMaTpUBAEMBbIX
(bU3UYECKUX SIBICHUSIX;

pa3palaTheiBaTh IUIAH PEIICHUs MPOOJIEMBl ¢ YYETOM aHaIM3a WMEIOLINXCS
MaTepHabHBIX U HEMAaTepUAIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIbHOCTh, OLICHUBATH COOTBETCTBHE PE3YIbTaTOB
LEeJIsIM, OLIEHUBATh PUCKH MOCIEACTBUMN JESITEIbHOCTH;

KOOPJIIMHUPOBAaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHSX  PEaBHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHSI,

pa3BUBATh KPEATHBHOE MBIILICHUE MTPU PEIICHUH KU3HEHHBIX MPOOIIEM.

ba3oBble uccienoBarejbcKue 1eHCTBUA:

BIAJCTh HAYYHOW TEPMUHOJIOTHEH, KIIFOUCBBIMH TOHATHIMH W METOJIAMH
(bu3nYeCcKoil HayKH;

BJIa/IETh HaBBIKAMHU Y4eOHO-HCCIEA0BATEIbCKON U TMPOEKTHOU JESATEIbHOCTH
B 00J1aCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBLHOMY MOUCKY
METOJIOB pelIeHUs 3ajlady (U3MYECKOTO COJIepKaHUsl, TPUMEHEHHUIO Pa3TuYHBIX
METOJIOB TIO3HAHUS;

BJIQJIETh BHUAAMU JEATEIBHOCTH 10 IMIOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEPHpETalU, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YI€OHBIX MPOEKTOB B 00s1acT (PU3UKH;

BBISIBIIAITH NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATH 3ajady,
BBIJIBUTATh THUIIOTE3y €€ peIIeHWs, HaXOAWUTh apryMEHTHI IJIs JTOKa3aTelIbhCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTCPUH PEIIICHHUS,

aHANMM3UPOBAaTh TIOJNYYCHHBIE B XOJAE PpEIICHUS 3a7a4d  Pe3yJbTaThl,
KPUTUYECKU OIICHUBATH UX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBIE 3aJauyd B 0Opa30BaTEIbHOU
NEATEeTLHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKH;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlUSM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA 10 (HU3MKe B MPAKTUYECKYIO OOJACTh
KHU3HECITSIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC UJICH, TPEJIaraTh OpUTrHHAIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIE PEIICHUS.

Pa6ora c nunopmanueii:

BJIAJICTh HABBIKAMHU TIOJydeHHS WH(POpMAIuu (GU3HYECKOTO COACP)KaHUS U3

UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEIHHO OCYIIECTBIATH TOWCK, AaHAIU3,



CHUCTEMAaTH3alMI0 ¥ WHTEPIPETAlni0 MHPOPMAIMU Pa3IMYHBIX BHUIOB U (opm
IPECTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCIIONB30BaTh  CpeACcTBAa  MHQPOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHA B PEIICHHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHH3AI[MOHHBIX
3aJa4 ¢ COONIIOIGHMEM TpeOOBaHUW JPrOHOMHKH, TEXHUKM O€30MacHOCTH,
TUTUEHBI, PECypcocOEpexeHHsl, TMPaBOBBIX M JTUYECKUX HOPM, HOPM
nH(popMaIIMOHHOM 06€301aCHOCTH;

CO3/1aBaTh TEKCTHI (U3MUECKOTO COACPNKAHWS B Pa3IMUHBIX (dopMaTax C
yu€TOM HazHAYCHHS MH(POPMAIUH U 1[EICBON ayAUTOPHUHU, BHIOMPAs ONTUMAIBHYIO
dbopMy mpeAcTaBICHUS U BU3yaTU3alllu.

KoMMyHHUKAaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe JeHCTBUS:

OCYILIECTBJISITh  OOIIEHHE Ha ypokax (U3MKM U BO BHE-YPOUHOU
JEATEIIbHOCTH;

pacro3HaBaTh MPEANOCHUIKM  KOH(MJIMKTHBIX CUTyalluid UM  CMST4aTh
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
SI3IKOBBIX CPE/ICTB;

MOHMMATh M HMCHOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOM U UHIUBUIYATHHOU
paboThI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JIEUCTBHM C y4€TOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN KaXKJI0T0 YJIEHA KOJJIEKTUBA;

NpPUHUMATh  IIEJIM  COBMECTHOM  JEATEeNbHOCTH, OpPraHU30BHIBATH WU
KOOPJIMHUPOBATh JACHUCTBUA NO €€ IOCTHKEHUIO: COCTABJISITh IUIAH JEUCTBUM,
pacnpenensiaTh poiau ¢ Y4ETOM MHEHUNM Y4YaCTHUKOB, OOCYXKIAaTh PE3yJIbTAaThl
COBMECTHOM paboThI;

OIICHUBATh Kaue€CTBO CBOEr0 BKJAJa W KaXJOr0 YyYacTHUKA KOMaHJbl B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejyiarath HOBBIE TPOCKTHI, OILEHUBATh UJEH C TMO3UIUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TOBEICHHE B Pa3IUYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PeryasiTuBHbIC YHUBEPCAJIbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:
CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATEIBHYIO JIEITEIHLHOCTh B 00JIaCTH
(GU3UKM W aCTPOHOMUH, BBISBJISATH MPOOJEMBbI, CTaBUTh M (HOPMYJIHPOBAThH
COOCTBEHHBIE 3a/1a4M;



CaMOCTOSATEIILHO COCTABJISITh IUJIAH PEIICHHUs] PAcCUETHBIX M KauyeCTBEHHBIX
3a/1a4, TUTaH BBIMTOJTHEHUS MMPAKTUYECKON PaOO0THI C yUETOM UMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JlaBaTh OIICHKY HOBBIM CUTYaIIHIM;

pacIIMpsATh paMKH y9€OHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTECHU;

JenaTh OCO3HAHHBIA BBIOOp, apryMEHTHpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHHUC;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

criocoOCTBOBaTh (HOPMHUPOBAHUIO M TMPOSBICHHUIO J3PYAUIIMA B 00JacTh
(GbU3UKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

JaBaTh OIICGHKY HOBBIM CHUTYyaIlUsIM, BHOCHUTH KOPPEKTHUBBI B JCSTCIBHOCTD,
OIICHMBATh COOTBETCTBHE PE3YJIbTATOB IIEJISM;

BJIAJCTh HABBIKAMH  ITIO3HABATENBHOM  pedUieKCMM Kak  OCO3HaHUS
COBEpIIACMBIX JIEUCTBHA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3yJbTaTOB U
OCHOBAaHHUII;

WCITOJIB30BaTh MPUEMBI pe(PIICKCUH IS OLICHKU CUTYyaIliH, BEIOOpa BEPHOTO
perieHus;

YMETh OIIEHUBATh PUCKM W CBOEBPEMEHHO IPUHUMATH PEUICHUS IO HUX
CHIKCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX IIPH aHAIW3E pPEe3yIbTaTOB
NEeSTeIbHOCTH;

MPUHUMATH ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHUBBI W apryMEHTBhl JPYTHMX TIPU aHAM3€ pPe3yIbTaToOB
NEeSATEeTLHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mporecce nocTuKeHUS JUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS MPOTPAMMBI
mo ¢u3MKEe IS YPOBHS CpPEAHEro OOIIero oO0pa3oBaHHMS Yy OOydJarolIuxcs
COBEPIIICHCTBYETCS AMOITMOHAIIEHBIN WHTEJUICKT, TIPEATOJIaTr aFO A
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOUAIOIIETO CIOCOOHOCTh IMTOHUMATh CBOE 3MOIIMOHAITBHOE
COCTOSIHUE, BUJIETh HANpaBIECHUS Pa3BUTHUA COOCTBEHHOM AMOIIMOHAIBLHOM cephl,
OBITh YBEpEHHBIM B ce0€;

CaMOpETYyJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE TNPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aIanTHPOBATBCI K
HYMOIMOHAJIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIOUAIOIICH CTpPEMJICHNE K JIOCTHKEHUIO 1T U
yCcrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;



SMITATHH, BKIIOYAIOIICH CIIOCOOHOCTh IMIOHUMATh SMOIIMOHAIBHOE COCTOSHHE
JIPYTUX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHHS, CIOCOOHOCTh K
COYYBCTBHIO U CONIEPEKUBAHMUIO;

COITMAILHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTh BBICTPANBATh OTHOIIICHUS
C APYTUMU JIFOJIbMH, 3a00TUTHCSI, MPOSBIISITH HHTEPEC U pa3peniaTb KOHPIUKTHI.

NPEJIMETHBIE PE3YJIbTATBI

K konmy oOyuenus B 10 kJjacce TpeaMeTHbIC pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITXCSI YMCHHUIA:

JEMOHCTPUPOBATh HA MpPUMEpax Pojb M MeCTO (U3NKU B (POPMHUPOBAHUHU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKHU U
TEXHOJIOTUH, B MPAKTUYECKOUN JACATEIHLHOCTH JIIOCH;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHS U3YUYCHHBIX (U3UUYECKUX MOJICIICH:
MaTepualibHas TOYKa, MHEPIUAJIbHAS CUCTEMa OTCU€Ta, aOCOIIOTHO TBEPAOE TEJNO,
WJICANIBHBIN Ta3, MOJEIIN CTPOCHUS Ta30B, )KUIAKOCTEH W TBEPABIX TEJ, TOUCUHBIN
AIICKTPUUYECKUH 3apsiji IPU PEIIeHUN (PU3HUECKUX 3a/1a4;

pacro3HaBath (U3HUYECKHUE SABJICHUS (MPOIECChl) U OOBICHATh MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEIIECTBA U
ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSMOJIMHEHHOE
JIBI)KCHUE, CBOOOJHOE IIaJICHUE TeJ, JBM)KCHHE II0 OKPY)KHOCTH, WHEpIIHUS,
B3auMOJIeHicTBUE Tell, Tu(dy3usi, OPOYHOBCKOE JIBIKCHHUE, CTPOCHUE JKHIKOCTEH
1 TBEPJIBIX TEJ, U3MEHEHHE 00BhEMA TeJl IPH HarpeBaHUM (OXJIAXICHUHN ), TEIJIOBOE
paBHOBECHE, MCHApEeHUEe, KOHJCHCAlWs, TUIABJIICHUE, KpUCTAJUIM3alus, KUIICHUE,
BJIAJKHOCTbH BO3/1yXa, MOBBIIICHHUE JABJICHUS T'a3a MIPU €r0 HAarpEBaHUU B 3aKPBHITOM
COCylle, CBSI3b MEXKIYy MapaMeTpamMyd COCTOSIHAST Tra3a B HM30Mpoleccax,
AJIEKTPU3AIUA TEJ, B3AaUMOJICUCTBUE 3aPsJIOB;

OMUCHIBATh MEXAHUYECKOE JIBMKEHHUE, UCMOJBb3Yysl (U3NYECKUE BEIIMYUHBIL:
KOOpJIMHATa, MyTh, IMEpEeMEIIeHNue, CKOPOCTh, YCKOpPEeHHE,8 Macca Teja, CHIIa,
MMIYJIC Te€Jla, KNHETUYECKasd YHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MEXaHWYECKas MOIIMHOCTh, NPH OINHCAaHUU TPABWIBHO TPAKTOBATh
(U3UYECKUIT CMBICT HKCIOJIB3YEMbIX BEIWYMH, MX OOO3HAYCHHS U EIUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BEJIMYMHAMH;

OMUCHIBATh H3YyUYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBJICHUS,
UCTIONIB3Ysl (DM3UYECKHE BEJIMYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpEeaHss
KMHETUYECKasi SHEPrus XaOTUUYECKOrO JBHUKEHHS MOJIEKYJ, CPEAHEKBaIpaTUUHAas
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBUSI TEIUIOBOTO JBUTATENs; MpPU  ONHCAHUU
NPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMBIX BEIUYUH, UX
o0O3HAaueHUsT W EAWHMIIBI, HAXOAuTh (GOPMYJbI, CBA3BIBAIOIIME JAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;



OMMHCHIBATHh N3YUYCHHBIE JICKTPUYECKUE CBOMCTBA BEIIECTBA M DJICKTPUUECKHEC
sBJICHHSI (TTPOIIECCHI), UCTIONB3Ys (PH3NYECKUE BETUUYMHBI: AJICKTPUUCCKUN 3apsi,
IEKTPUUECKOE TM0JIe, HAMPSHKEHHOCTD TOJIA, MTOTEHITAN, PA3HOCTh MOTCHIIUAJIOB,;
IpU ONHUCAHWM TPABUIBHO TPaKTOBaTh (PU3NYECKUIA CMBICT HCIHOJIb3YyEMbIX
BEJIMYMH, MX OOO3HAUYEHMS] M EJIMHHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOLIUE
JTAHHYI0 (PM3UYECKYIO BEJTMYHHY C IPYTHUMH BEIHYNHAMH,

aHANMM3UPOBATh (PU3UUYECKHUE TMPOIECCHl W SBICHUS, UCIONB3Ys (pu3nyeckue
3aKOHBI U MIPUHIIMIBL: 3aKOH BecemupHoro tsarotenus, |, |1 u Il 3akonsr HetoToHa,
3aKOH COXpAHEHUsI MEXaHMYECKOW DHHEPruH, 3aKOH COXPaHEHUs HMITYJIbCa,
OPUHIIMI CYNEPIIO3UIIMA CHUJI, TIPUHIIUI PABHOMPABHS WHEPLUMAIBHBIX CHCTEM
oTcuéTa, MOJIEKYJISIPHO-KMHETHYECKYI0 TEOPHI0 CTPOCHHS BEIIECTBA, Ta30BbBIC
3aKOHBI, CBSA3b CPEIHEH KMHETHYECCKOW SHEPTHH TEIUIOBOTO JBMKCHHS MOJICKYT C
a0COJIIOTHOM TeMIlepaTypoH, MepBbIi 3aKOH TEPMOJAMHAMHUKHU, 3aKOH COXPAHCHHUSI
AIIEKTPUUECKOT0 3apsifa, 3akoH KyloHa, Tpu 3TOM pas3iuyaTh CJIOBECHYIO
(GOpMYITHMPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BHIPAKCHHUE W yCIIOBUS (TPAaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIIBI JCHCTBUS MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; paziuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BAHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJTHATh OKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3WYECKUX SBICHUA U
MIPOIIECCOB C HCITOJIb30BAaHUEM TMIPSAMBIX W KOCBEHHBIX HM3MEPEHUH, TPH STOM
dbopmynupoBath MpoblieMy/3aadyy M TUIOTE3y Y4E€OHOTO IKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYIICCTBJIATh TPSAMBIE W KOCBEHHBIC H3MepeHUs (PS8M3NYECKUX BEIIMYHH,
IIPY 3TOM BBEIOMPATH ONTUMAIBHBIA CITOCO0 U3MEPEHHS M HCIIOIb30BaTh H3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh  3aBUCHUMOCTA  MEXIYy  (U3MUYECKUMHU  BETUYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHHUH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUPOBATh PE3yNbTaThl IMOTYYCHHOW 3aBUCHUMOCTH (DU3UYCCKHUX BEIUYMH B
BU/JIe TAOJIUIT ¥ TPpa(pUKOB, A€TIaTh BEIBOABI IO pe3yjIbTaTaM MCCIICIOBaHNUS,

coOI01aTh MpaBuiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HCCIEAOBAHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEICKON U TPOCKTHOU
NEATEILHOCTH C HMCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPONCTB M J1aOOPATOPHOTO
000opy10BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MUECKOW MOJENbIO,
UCIOJIB3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHAJIN3a YCJIOBHS 33/1a4l
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3UUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOUMBIC NI €€ PEIICHHs, TPOBOAUTH PACUYEThl M OIICHUBATH PEaJbHOCTh
MIOJTYYCHHOTO 3HAYCHUS (PU3UYCCKON BEIIMYNHBI,



pelaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTUYECKH HENPOTUBOPEUHUBYIO
LEMOYKY PACCYXIEHUN C OMOpPOM HA M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHNUS;

UCIONB30BaTh  INpPU  pPEIIEHUH  ydyeOHBIX  3aJady  COBpPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHMSI, HHTEPIPETALUH
U TPEJCTABJICHUS y4eOHOW W HAYYHO-TIOMYJSIPHON MHGOpMAIUK, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHUECKU aHATTU3UPOBATH MOIydaeMyto HH(POPMAIIHUIO;

IPUBOJUTH IPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIEr0 MHpa, B Ppa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIONIb30BaTh TEOPETUUYECKHE 3HAHUA MO (PU3MKE B MOBCEIHEBHOW >KU3HU
U1l o0ecrieyeHus: 0€30NacCHOCTH MpU OOpaIlllEeHuH ¢ MPUOOpaMu U TEXHHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMYECKOI0
IIOBEJICHUS B OKPYKAIOILEH CpeAE;

paboTatb B TpYIIE C BBIIOJHEHUEM pPa3IMYHBIX COLMAIBHBIX PpOJIEH,
IUIAHUPOBATh PadOTy TPYNIbl, PAUUOHAIBHO pacHpelesTh OOSI3aHHOCTH H
IUIAHUPOBATH JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJl€KBaTHO OLICHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHNUE PAaCCMaTpUBAeMON IPOOIIEMBI.

K xonmy oOyudenuss B 11 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JTOJIKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYHAOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MECTO (PU3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KApTUHBI MHpPa, B Pa3BUTUU COBPEMEHHON TEXHUKH U
TEXHOJOTHM, B MPAKTUYECKON NEATEIbHOCTH JIOAEH, 81IEeOCTHOCTh U €IUHCTBO
(bu3MYecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHULBl TPUMEHEHUS M3YYEHHBIX (U3MUECKUX MOJIENe:
TOYEYHBIN JEKTPUUECKUIN 3apsii, Jy4Y CBETa, TOUEUHbII UCTOYHUK CBETA, sIepHas
MOJieJb aTOMa, HYKJIOHHAsh MOJI€Jb aTOMHOIO sjipa MpHU PEIIECHUH (PU3NUECKUX
3a/1ay;

pacno3HaBaTh (pU3HYECKHE SIBJICHUS (MPOLECChI) U OOBSICHATH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (DPM3HUKHU: IJIEKTPUUYECKAS] TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JIECUCTBUS TOKA, B3aUMOJECHCTBUE
MarHuTOB, JJICKTPOMarHUTHasT WHAYKUUS, JEHCTBHE MAarHUTHOIO IIOJS Ha
IPOBOJHUK C TOKOM U JBIXKYILIUICS 3apsij, 3JEKTPOMArHUTHbIE KOJICOaHUS U
BOJIHBI, TNPSIMOJIMHEWHOE pPACHpOCTPAHEHHE CBETa, OTPAKEHHE, IMPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOOJApU3alMs CBETa, JHUCIEpPCUs CBETa,
dboTtoanekTpudeckuii 3phexT (poTod3¢dheKT), CBETOBOE AaBICHNE, BOSHUKHOBCHUE
JUHENYaToro CHEeKTpa aToMa BOJIOPOJA, €CTECTBEHHas W HMCKYCCTBEHHAas
PaAOaKTUBHOCTH;

ONMKCHIBATh W3YYEHHBIE CBOMCTBA BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Cpel) W



AIEKTPOMATrHUTHBIC SIBJIICHUS (TIPOIIECCHI), MCIOJBb3YS (U3UYECKUE BEITMYHUHBIL:
ANEKTPUUYECKUIN 3apsijl, CUJIa TOKa, JIEKTPUUYECKOE HAMPSKEHUE, IICKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JEKTPOJBIKYIAsA CHUIIa, padoTa TOKa,
WHIYKIMS MarHUTHOTO TMOJs, cuia Awrmepa, cuia JlopeHua, HWHIYKTUBHOCTb
KATYyIIKW, HEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOTO IOJIeH, MepHoJ U 4YacToTa
KojeOaHnii B KoysieOaTEeIbHOM KOHType, 3apsj W Cchjla TOKa B MpoIecce
TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWU, (OKYCHOE pacCTOSHUE U
ONTUYECKAsl CUJIa JIMH3bI, MPU ONUCAHUM MPABUIBLHO TPAKTOBAaTh (HU3UUECKUI
CMBICII HCIIOJIB3YEMbIX BEJIMYMH, HMX OO0O3HAUYECHHS M CAUHMIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYMHY C JAPYTUMH
BEJIMYMHAMU;

OMHUCHIBATh H3YyUYCHHBIC KBAHTOBBIC SIBJICHUS U TMPOLECCHI, HCIOIb3Ys
bu3nUecKkue BEIMYUHBI: CKOPOCTh DSJEKTPOMArHUTHBIX BOJH, JIJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO/] MMOTypacnaaa, YHEPTUs CBS3H
aTOMHBIX SIZIEp, NPU OMUCAHUM TPABWIBHO TPAKTOBATh (UBUYECKUN CMBICTT
UCIIOJB3YEMbIX BEIMYUH, MX OO0O3HAYEHUS] U EIUHUIIbI, YKa3bIBaTh (HOPMYIIbI,
CBSI3bIBAIONIME JIAHHYI0 (DU3UYECKYIO BEJIMYMHY C JAPYTMMU BEJIMYUHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHAIM3UPOBaTh (PU3UYECKHUE IMPOIECChl U SIBJICHUS, UCIOJIBb3Yd (pu3nyeckue
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TIOCJIEIOBATEILHOTO U MapajlieIbHOTO
COCIMHECHUS TPOBOTHUKOB, 3akoH JIkoyms—JIeHnma, 83akoH 3JIEKTpOMarHUTHOM
WHIYKIWH, 3aKOH MPSMOJUHEUHOTO PAaCIpPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEeHUE ODWHIITEHHa g Gororddexra,
3aKOH COXPAHEHUsl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsija, 3aKOH COXPaHEHHUsI MAacCOBOIO 4uCia, moctynaTrel bopa,
3aKOH PaJIMOAKTUBHOIO pacmnaja, Mpy 3TOM pa3inudaTh CIIOBECHYIO (POPMYITUPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE€ BBIPAKEHHWE U YCIOBUS (TpaHMIIBI, OOJACTH)
MPUMEHHUMOCTH;

OTPENIENATh HAMPABIICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, CUJIbI AMIiepa u cuiibl JlopeHna;

CTPOUTh M OIKCHIBATh H300PAKEHHUE, CO37aBAEMOE IUIOCKHUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU ITOM
dbopmynupoBath TpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOMpaTh YCTaHOBKY W3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIHpPOBaTh BHIBOIHI,

OCYIIECTBIIATh MPSIMbIC U KOCBEHHBIE U3MEPEHHS (PU3NUECKUX BEIUYUH, TIPH
ATOM BBIOMpPaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS U HCIIOJIb30BaTh W3BECTHHIE
METObI OLIEHKH TTOTrPEIHOCTEN U3MEPEHNU;



UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEIWYUH C HCIOJIH30BAHUEM
NPSMBIX HM3MEPEHUH: MPU HSTOM KOHCTPYMPOBATH YCTAHOBKY, (PUKCHpPOBAThH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHJAC TAOIUI] U
rpaduKoB, AeTaTh BBIBOBI IO Pe3yIbTaTaM HCCIEAOBAHNUS;

coOrOIaTh MpaBuja OE30MacHOTO TpyJa MPH MPOBEICHUH WCCIICIOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
NEATETLHOCTH C HMCIOJIb30BAHMEM H3MEPHUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000py10BaHUS;

pemath pacuéTHbIe 3aJadll C SBHO 3aJaHHOW (DM3MUECKON MOJEeTbIo,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI U MTPUHIIUITBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7aun
BEIOWPATh (PU3UYECKYI0 MOJCIHb, BBIACIITh (PU3NUECKHE BEIMYUHBI B (POPMYIIHI,
HEOOXOMMMBIC NI €€ PEIICHUs, TPOBOAUTh PACUYETHl M OIICHUBATH PEaJTbHOCTH
MOJIYYeHHOTO 3HAYCHUS (PU3HUECKOU BEIMYUHBI,

penaTh KaueCTBEHHbIE 33/1a4d: BBHICTPAUBAThH JIOTHUYECKU HEITPOTUBOPEUUBYIO
IIEMOYKY PACCYXXICHUN C OMOpPOM Ha M3yYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznyecKkue sSBICHUS,

WCIIOJIB30BaTh ~ TPU  PEIMICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
uH(OPMAIMOHHBIE TEXHOJIOTHH JJIS MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUN
U TIPEACTABJICHUS y4eOHOM U HAay4YHO-TIOMYJIsipHOM MHB(QopMaIu, MOTy4YeHHOU U3
Pa3TUYHBIX UICTOYHUKOB, KPUTHUYECKH aHAJTM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;

OOBSCHATh TIPUHITUIBI JCHCTBUS MAaIMH, MPHOOPOB M TEXHUYECCKUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX 0€30MaCHOTO MCIOJIb30BAHMS B MOBCEIHEBHOU
KU3HH,

MPUBOJUTH MPUMEPHI BKJIAJIa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHCHHE IPOIIECCOB OKPYXKAIOIIETO MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOW >KU3HU
JUTsl o0ecrieueHus: 0€30MacHOCTH MPU OOpallleHuH ¢ TPUOOpaMU U TEXHHUYECKUMU
YCTPONCTBAMH, JIJII COXPAHECHUS 370POBbS M COOJIOICHUS HOPM JKOJOTHICCKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTath B TpYIIE C BBHINOJHEHWEM pPa3IUYHBIX COIHUAIBHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYMIbI, PaAlMOHAIBHO pACHpEeNeNsiTh OOsI3aHHOCTH U
TJIAHUPOBATH JICSITEILHOCTh B HECTAHAAPTHBIX CUTYaIlMsIX, aJleKBAaTHO OIICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHHE paCCMaTPUBAEMOM TIPOOIEMBL.



TEMATHYECKOE IIJNTIAHUPOBAHMUE, 10 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/l IporpaMmb1 Beero KO;ITpOJIbHLIe HpﬁaKaneCKne 06PA30BATEIBLHBIE
padoThI padoThI pecypesI
Paznen 1. PU3UKA U METO/JIbI HAYUYHOI'O ITO3HAHUS
1.1 ®dusnKa ¥ METOJIbl HAYYHOTO TTO3HAHUS 2 Bubmorexa HOK
' https://m.edso0.ru/7f41bf72
Hroro no pasneny 2
Pa3zgen 2. MEXAHUKA
2.1 KunemaTtuka 5 G LOK
UOJIMOTEeKA
2.2 Aunamuia ! https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE 6 1 1
Hroro o pasneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJICKYJISIPHO-KUHETHYECKOH 9 1
TEOpUHn i [IOK
UOJINOTEeKA
3.2 OCHOBbI TEPMO/MHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
ArperaTHble COCTOSIHHSI BEIIECTBA.
3.3 5
@da3oBbIE IEPEXOBI
Uroro no pazneny 24
Pa3nea 4. JIEKTPOJIMUHAMUKA
4.1 DneKTpocTaTHKa 10 1
N . . T bubnuotexa [JOK
42 OCTOSTHHBIN AJIEKTpUYeCKuil TOK. TOKHU B 12 1 https://m.edsoo.ru/7f41bf72
Pa3TUYHBIX CpeIax
Wroro no pazmeny 22
PeszepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 38 3



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

11 KJIACC

KoandyecTBO YacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM
Ne ni/m IDOIDAMMEL K I (uu¢posbie)
porp Beero Oﬁl-ITPOJII)HbIe pﬁaKaneCKne 06pAz0OBATEBHbIE
padoThI padoThI pecypesI
Paznen 1. JIEKTPOANHAMUKA
11 MarunuTtHoe nojie. JIeKTpOMarHuTHas 11 1 3 bubnunoreka [HOK
' WHYKIIUS https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 11
Pa3znen 2. KOJJEBAHUS U1 BOJIHBI
MexaHU4YeCKHe U AJICKTPOMArHUTHBIC
2.1 9 1
KOJIEOAHUS
MexaHnYecKre U JIEKTPOMArHUTHBIE bubmiorexa HOK
2.2 5 1 https://m.edsoo.ru/7f41c97c
BOJIHEI
2.3 Ornruka 10 3
Wroro no pazueny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATBHON TEOPUHU 4 1 bubnmnorexa [JOK
' OTHOCHUTEJIBHOCTHU https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU OIITHUKH 6
4.2 Ctpoenue aToma 4 bubmorexa LIOK
: https://m.edsoo.ru/7f41c97¢c
4.3 ATOMHOE AP0 5
Hroro no pazueny 15

Paszpen 5. 3JIEMEHTBI ACTPOHOMHUHU U ACTPO®PU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU

7 1

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

Hroro no paszueny

7

Pa3nesn 6. OBOBIIAIOILIEE TIOBTOPEHUE



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

bu6mmoreka [IOK

6.1 Obodwmaromee nosropennue 4 https://m.edsoo.ru/7f41c97c
Hroro no pazueny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 7
INOYPOYHOE IINTAHUPOBAHMUE, 10 KJIACC
. KosmuecTBo yacos JJIeKTPOHHBIE
" Tema ypoka uudposbie
n/n P Konrpoabnbsie IIpakTnyeckue p
Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
1 ®usuka — Hayka o npupoze. Hayunsle meToasl 1 bubnnoreka [JOK
MO3HAHUSI OKPYKAOLIEro Mupa https://m.edsoo.ru/ff0c32e2
Posb 1 MecTo ¢pu3nKu B GOPMHUPOBAHNU COBPEMEHHOU
2 HAyYHOU KapTUHBI MUPA, B TPAKTUIECKON 1 bubamorexa LOK
v P . pa, B 1P https://m.edsoo.ru/ff0c33e6
JeATETbHOCTH JIFOAEH
Mexanunueckoe 1BuxkeHue. OTHOCUTEIbHOCTD
3 MEeXaHW4eCKOTo ABMKeHus. [lepemenienue, CKOpocTh 1 bubmmorexa [OK
P » CKOP ’ https://m.edsoo.ru/ff0c3508
yCKOpEeHue
4 PaBHOMEpHOE NPAMOIIMHENTHOE ABUKEHUE 1 bubmmorexa [OK
P P A https://m.edsoo0.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSIMOJIMHENHOE JBUKECHUE 1 bubmmorexa [OK
ycxop p A https://m.edsoo.ru/ff0c372e
bu6mmorexa [IOK
6 CBoOonHOe majieHne. Y cKkopeHrue CBOOOHOTO MaieHus 1 https://m.edsoo.ru/ff0c39cc
7 KpuBonuHeliHoe nBukeHue. [[BI>KeHNEe MaTepUaIbHON 1 bubnnorexka [JOK
TOYKH I10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
8 [Tpunnumn otHOCcHTENBHOCTH ['anunes. MHepuuanbHble 1 bubnnorexka [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

cucreMsl orcyera. [lepBelii 3akoH HeroTOHA

https://m.edsoo.ru/ffOc3ada

Macca tena. Cuna. [IpuHuun cynepno3uiuu Cui.

bu6mmoreka [IOK

9
Bropoii 3akoH HproToHa 1711 MaTepuaibHOM TOYKU https://m.edsoo.ru/ff0c3be8
10 Tpernii 3axkoH HeroToHA 11 MaTEpUAILHBIX TOUEK Bubmaorexa ITOK
p p https://m.edsoo.ru/ffOc3be8
1 3akoH BceMupHoro tsarorenus. Cuna tsoxectu. [lepBas bubnunoreka HOK
KOCMHUYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6mmoreka [IOK
12 Cuna octHh. 3akoH I'yka. Bec Tena
YHpyT K https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadpdunuent tpenus. Cuna
13 COIPOTUBIIEHUS IIPU ABHKEHUH TeJIa B )KUIKOCTH WA bubmmorexa [TOK
p P https://m.edsoo.ru/ff0c3f76
rase
[TocTynarenbHOE 1 BpaniaTeIbHOE TBUKEHUE
14 abcomroTHO TBEpHOro Tejia. MomeHT cuibl. Iliieuo bubmmorexa [TOK
P . ' https://m.edsoo.ru/ffOc41a6
CHJIBL. Y CJIOBHSI PaBHOBECHS TBEPJOTO Tela
NMnynbec MmaTepuabHOW TOUYKH, CUCTEMBI
15 MaTepHAIILHBIX TOYeK. UMITyJIbC cUabl. 3aK0OH bubmorexa LOK
P ’ y ) https://m.edsoo.ru/ff0c43d6
COXpaHEHUS UMITYJIbca. PeakTUBHOE JIBIKEHHE
PaGota u momrHOCTh cuibl. Kunetndeckast sHeprus
16 MaTepHalIbHOW Touku. Teopema 00 N3MEHEHH U bubmorexa LOK
P . ' p https://m.edsoo.ru/ff0c4502
KHHETHYECKOW SHEPTUU
[ToTenumanbsHas sHeprud. [loTeHuManbHas sHEPrus
17 TIpyro AepopMUPOBAHHOM 1T nubl. [loTeHanbpHas bubmorexa [TOK
yrpyr pMHp Py ' https://m.edsoo.ru/ffOc461a
SHEprus Tena BOIU3U MOBEPXHOCTH 3eMITU
IToTeHManbHBIE U HENOTEHIIMAIbHEIE CUIIbL. CBS3b
18 paboThl HEMOTEHIMATIBHBIX CHJI C U3MEHEHHEM bubnnorexka [HOK

MEXaHHUUYECKOM OHCPIUU CUCTCMBI TCIL. 3akoH
COXpPAaHCHUMA MEXaHHU4YeCKOM SHECPTHUn

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

JlaboparopHas pabota «lccrnenoBanue CBSI3M paObOTHI

19 CUJIBbI C U3MEHEHUEM MEXaHUYECKOM YHEPruu Tena Ha
IIpUMEPE PACTSKEHUS PE3UHOBOIO KI'yTa
20 KonTtponsnas padora no teme «Kunematuka. bubnuoreka [IOK
Jlnnamuka. 3aKOHbI COXPaHEHUSI B MEXAHUKE https://m.edsoo.ru/ff0c4b74
OCHOBHBIE TIOJIOKEHHST MOJIEKYJISIPHO-KMHETUYECKOM bubnnoreka [JOK
21
teopun. bpoyHoBckoe aBmxenue. Juddysus https://m.edsoo.ru/ffOc4dc2
Xapakrep JBUKEHUS U B3aUMOJICHCTBUS YaCTHUIL
22 BelecTBa. Mojiesiu CTpOCHHUS Ta30B, JKUJIKOCTEN U
TBEPJBIX TEI
93 Macca monekyi. Konngectso BemectBa. [locrosiHHas
ABoraapo
24 TermoBoe paBHOBecue. Temneparypa U €€ U3MepeHue.
IIIxana remneparyp Llenbcus
N bubmuorexa [JOK
25 Nneanpheiii raz3 B MKT. OcHoBHOe ypaBHeHne MKT https://m.edsoo.ru/ffocafde
AbGcomoTHas TeMIeparypa Kak Mepa cpeHei
26 KMHETUYECKOW YHEPTUM IBUKEHUS MOJIEKYJI. bubmmorexa LIOK
N https://m.edsoo.ru/ffOc511e
VYpasaenue Mengeneesa-Knaneipona
27 3akon JlanpToHa. ['a30BbIe 3aKOHBI
28 JlaGopaTtopHast pabota «/cciaenoBanue 3aBUCHMOCTH
MEXly apaMeTpaMy COCTOSTHUS Pa3peKEHHOI0 ra3a
29 N3omporieccsl B uaeaibHOM Ta3e U uX rpaduueckoe bubnuorexa [JOK
MPEICTABIIEHUE https://m.edsoo.ru/ff0c570e
BHyTp2eHHs1s1 2HEPTHS TEPMOAMHAMUYECKON CUCTEMBI U
30 crocoObl e€ n3meHenust. KoanuecTBo TemaoThl U bubnnoreka [JOK

pabota. BHyTpeHH:s 3HEprusi OAHOATOMHOTO
UJECAIBHOTO ra3a

https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

bubmuorexa [JOK

31 Bugte erionepefasin https://m.edsoo.ru/ff0c5c36

39 V nenpHas TeII0OEMKOCTH BemecTBa. KommuecTBo bubmuorexa [JOK
TEIJIOTHI TIPH TeTutonepenayue. AauabaTHbIN MpoIece https://m.edsoo.ru/ff0c5c36

33 IIepBblil 3aKOH TEPMOAMHAMUKY U €T0 IPUMEHEHHE K bubnuoreka [IOK
u3omnpoleccam https://m.edsoo.ru/ff0c5efc

34 HeobOparumocTs nporieccoB B mpupoae. Bropoii 3akon bubnnoreka [JOK
TEPMOJIMHAMUKHI https://m.edsoo.ru/ff0c6230

35 [Tpunmun neictBust u KII/] TenmoBoi MamuHb ngs?;;?:;i)groulllff 0c600a

36 uxn Kapro u ero KITJI

37 DKoJ0rn4ecKre npo0IeMbl TEIIIOIHEPTETUKU

38 O6o6maromuit ypok «MomnekynsipHas ¢pusrka. OCHOBBI bubnnoreka [JOK
TEPMOJIUHAMUKU» https://m.edsoo.ru/ff0c6938

39 KoHnTpomapHas padora o Teme «MonekyispHas pu3nKa. bubnuorexa [JOK
OCHOBBI TEPMOJUHAMUKH» https://m.edsoo.ru/ff0c6a50

40 [TapoobpazoBanue u konaeHcauus. Mcnapenue u bubnuoreka [IOK
KUIICHUE https://m.edsoo.ru/ff0c63b6

41 AOCOmIOTHAs M OTHOCUTEIbHAS BIAXXHOCTh BO3yXa. bubnuotexa [JOK
Hacslensslii nap https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucraminueckue u amopgHsbie Tena.

42 AHM30TpONHUS CBOWCTB KpUCTAILIOB. JKuakue bubmmorexa [OK
Kkpuctauibl. COBpeMEHHbIE MaTepHUAIIbI httos://m.eds00. W/fOCB50

43 [InaBnenue u kpucTauU3anus. Y aelbHas TerioTa bubnuoreka [IOK
maBiaeHus. Cyonumanms https://m.edsoo.ru/ff0c6708

bubnmnoreka [JOK
44 VYpaBHeHHe TeI0BOro H6anaHca https://m.e dsogru IFF0C6820
45 OnexTpuzanus Tell. JNeKTpuyeckui 3apsa. JBa Buna bub6nuorexa [IOK
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SJICKTPUYCCKUX 3apsa10B

https://m.edsoo.ru/ffOc6bcc

46 [1IpoBOIHUKY, TUAIEKTPUKHU U MTOTYIPOBOJIHUKU. 3aKOH bubnnoreka [JOK
COXPAHEHUS JIEKTPUUYECKOTO 3apsAia https://m.edsoo.ru/ffOc6bcc
47 BsaumopeiictBue 3apsanoB. 3akoH Kynona. Toueunslii bubnmoreka [JOK
SIIEKTPUYECKUM 3apsi https://m.edsoo.ru/ff0c6ce4
Hanpsx€HHocTh anexTpudeckoro noss. [IpuHnun
48 CYNEPIIO3ULUH ICKTPUUYECKUX IToJIeH. JInnnun bubmmorexa [JOK
B https://m.edsoo.ru/ff0c6df2
HANPSOKEHHOCTU
49 Pabota cun snexrpocratudeckoro noss. [lorenuma. bubnnoreka [JOK
PasHocTths morenmnuaios https://m.edsoo.ru/ffOc6f00
50 [TpOBOAHMKY M TUAIIEKTPUKHU B AIEKTPOCTATUYECKOM bubnnorexa [JOK
nose. JluanexkTpuueckas MpOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
n bubnuorexa [JOK
°1 Dueirpodmiocts. Koraencarop https://m.edsoo.ru/ff0c7126
59 DIIEKTPOEMKOCTD IJIOCKOTO KOHJEHCATOPa. DHEPrus bubnuorexa [JOK
3apsHKEHHOr0 KOHJIEHCATOpa https://m.edsoo.ru/ff0c72c0
53 JlaGopaTtopHast pabota "M3mepeHue 3meKTpoEMKOCTH
KOHJIeHcaTopa"
[IpuHUMN NeHCTBUA U IPUMEHEHNE KOHJIEHCATOPOB,
54 KOIMUPOBAJIBHOTO anmnapara, CTpyWHOro MpuHTEpa.
DeKTpocTaTUYeCKas 3alnuTa. 3a3eMIIeHNe
AIIEKTPONPUOOPOB
DNEKTPUYECKUH TOK, YCIOBHUS €r0 CYLIECTBOBAHMUS.
55 [Tocrosiuubiit Tok. Cuna Toka. Hanpsbxenue.
Comnpotusnenue. 3akoH OMa Juisl yyacTKa LENH
[TocnenoBarenbHOE, MapaliedbHOE, CMEILIAHHOE
bu6mmorexa [IOK
56 coeZIMHEeHue NMPOBOAHMKOB. JlabopaTopHas pabora

((I/I3y‘{eHI/IC CMCHIAHHOT'O COCANHCHUA PE3UCTOPOB»

https://m.edsoo.ru/ff0c74f0



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

PaboTa 1 MOIIHOCTB AJIEKTPUUECKOT0 TOKA. 3aKOH

bubmuorexa [JOK

57
oxoyns-Jlenna https://m.edsoo.ru/ff0c7838
3akoH OMa 1711 IOJIHOM (3aMKHYTOM) JIEKTPUYECKOM
nenu. Koporkoe 3ambikanue. Jlaboparopnas pabora bubnnoreka [HOK
58
«M3mepenne D/1C nucTouyHnKa ToKa U €ro BHyTPEHHETO https://m.edsoo.ru/ffOc7ae0
COTIPOTHUBIICHUSD»
DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX METAJLIOB.
59 3aBUCUMOCTb COITPOTUBIICHUS METAJUIOB OT
Temreparypbl. CBEpXIIPOBOANMOCTh
60 DNEeKTpUYECKU TOK B BakyyMme. CBoMCTBa
AJIEKTPOHHBIX MTYYKOB
[ToynpoBoIHUKH, UX COOCTBEHHAS U IPUMECHAs
61 npoBoauMocTb. CBOMCTBA Pp—N-Tiepexoaa bubmmorexa LHOK
P ’ P ' https://m.edsoo.ru/ff0c84ae
[TorynpoBOIHUKOBBIE TPUOOPHI
DNEKTPUYECKHIA TOK B pACTBOPAX M pacIiliaBax
62 DJIEKTPOJIUTOB. DIEKTPOIUTAYECKAS JUCCOIIMALIUS Bubmorexa ITOK
p ’ p ’ https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIHN3
63 DnekTpuueckuii TOK B razax. CaMOCTOSTENbHBIN U bubnmnorexa [JOK
HECaMOCTOATENbHBIN pa3psan. Monnus. [1nazma https://m.edsoo.ru/ff0c84ae
DnekTpuueckue mpruOopbl U YCTPOMCTBA U UX
64 MpakTH4eckoe nmpuMeHenue. [IpaBuna TeXHUKH bubmorexa HOK
P P P https://m.edsoo.ru/ffOc86fc
0e30MacHOCTH
bu6mmorexa [IOK
65 O0606mmanmuil ypok «IeKTPoInHAMUKA»
THAIOTIH 5P poA https://m.edsoo.ru/ff0c88be
KouTponpHas padora o Teme «IIeKTPOCTaTHKA.
66 ITocTosiHHBIN ANIEKTPpUUECKUI TOK. TOKH B pa3TuyHbIX bubmorexa HOK
P ’ p https://m.edsoo.ru/ff0c8a8a
cpemax»
67 Peseprubriit ypok. KonTponsHas pabora mmo Teme bubnuotexa [JOK



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

"OnexkTpoauHaMuka"

https://m.edsoo.ru/ff0c8c56

KonTponbhas paboTta B paMkax IpoMeXKyTOYHOM

68 1 1
aTTectauuu yyamuxcs 3a 10 knacc
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 5
11 KJIACC
KoimuecTBo yacos DJIeKTPOHHbBIE
[
Tema ypoka Kontposabubie IIpakrnueckme  HHPpPOBBIE
n/n Bcero
padoThI padoTnI o0pa3oBaTe/IbHbIC
pecypcbl
[TocTostHHBIE MATHUTHI M UX B3aUMOJICHCTBUE.
1 MaruutHoe nosie. BekTop MarHuTHOM uH, uu 1 bubmmorexa [JOK
" p ALYKHHH. https://m.edsoo.ru/ff0c9778
JIMHUY MarHUTHOW WHIYKIIUN
5 MarsuTHoOe 1oJe IPOBOJHUKA C TOKOM. OnbIT 1 bubmmoreka [JOK
Opcrena. BzanmoelicTBre NpoBOAHUKOB ¢ TOKOM https://m.edsoo.ru/ff0c98fe
3 JlaGopaTtopHast pabora «3yueHne MarHuTHOTO TOJIs 1 1 bubmuoreka [IOK
KaTYyIIKH C TOKOMY https://m.edsoo.ru/ff0c98fe
JleiicTBre MarHUTHOTO TIOJISL HA TIPOBOJIHUK C TOKOM.
4 Cuna Amnepa. JIaboparopnas pabora «/ccnenoBanue 1 1 brbmmorexa [TOK
N pa- patop p a https://m.edsoo.ru/ff0c9ac0
JIEHCTBUS TIOCTOSITHHOTO MarHUTa Ha PaMKy C TOKOM
JleiicTBrEe MarHUTHOTO TOJISI HA ABKYIIIYIOCS
5 3apspxeHHyto yactuily. Cuna Jlopenma. PaGota cuibl 1 bubmmorexa [TOK
P yio nd peta. https://m.edsoo.ru/ff0c9df4
Jlopenua
OneKkTpoMarHuTHas MHAyKus. [IoTok BekTopa
6 MarHuTHON uHAyKuu. DJIC nayknuu. 3akoH 1
AIIEKTPOMArHUTHOU MHAYKIMKu Dapanes
7 JlaGopaTtopHas pabota «MccnenoBanue siBICHUS 1 1 bubnuotexa [JOK



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
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3HeKTpOMaFHHTHOﬁ UHAYKIUH

https://m.edsoo.ru/ff0cal50

NunyktuBHOCTD. SBNeHue camonnaykiuu. 9J1C

BoinykeHHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHUS

8 CaMOMHIYKI[UH. DHEPIrUsi MATHUTHOTO I10JIS KATYIIKH bubmmorexa [IOK
YU, p Y https://m.edsoo.ru/ff0ca600
C TOKOM. DJIEKTPOMArHUTHOE T10JIe
TexHUYEeCKHEe yCTPOMCTBA U UX MPUMECHECHHE:
9 MTOCTOSTHHBIE MarHUTHI, JIEKTPOMArHHUTHI,
3JICKTPOJIBUTATEIb, YCKOPUTEIH DJIEMEHTAPHBIX
YaCTHII, UHAYKIIMOHHAS I1€Yb
10 O6o6maromuii ypok «MarauTHoe mosie. bubnunoreka LIOK
DJIEKTPOMAarHUTHasE UHIYKIUS» https://m.edsoo.ru/ffOcab82
1 KonTtponpsHast padora no Teme «MarHuTHoeE 1oJe. Bbu6moreka [JOK
DNIeKTpOMarHuTHasE UHIYKITUS https://m.edsoo.ru/ff0cad58
CB00OOIHBIE MEXAaHUYCCKHUE KOJICOaHMUS.
12 TI'apmonuueckue kojiebanus. Y paBHECHHC bubmorexa [JOK
P o P https://m.edsoo.ru/ffOcaf06
rapMoHHYeCKHX KoyeOanuii. [IpeBpamienue sneprun
JlaboparopHas pabota «lccneqoBanue 3aBUCUMOCTH
13 nepuoja MajbIxX KoJieOaHui rpy3a Ha HUTH OT JIJTMHBI
HUTH U MacChl Tpy3a»
Konebarenbublit KoHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJeOaHUs B UCaTbHOM
14 K01€0aTeIbHOM KOHTYPE. AHATOTUS MEXKT bubnmorexa IOK
ype. Y https://m.edsoo.ru/ff0ch820
MEXaHUYECKUMU U DTEKTPOMArHUTHBIMU
KOJICOAHUSIMH
15 ®opmyna TomcoHa. 3aKOH COXpaHEHMsI SHEPTUU B bu6muoreka [IOK
uieaIbHOM KoJie0aTeTbHOM KOHTYpe https://m.edsoo.ru/ff0ch9c4
[IpencraBienne o 3aTyxarnux KOJIeOaHUIX.
bu6nunorexa LIOK
16 BoinyxaeHHble Mexannyeckue konedanus. Pesonanc.

https://m.edsoo.ru/ffOcbb86
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[lepemennslii Tok. CHHYCOUJAIbHBIN IEPEMEHHBIN

17 TOK. MOIIHOCTh IEPEMEHHOT0 TOKa. AMIUTUTYTHOE U bubmorexa LIOK
N p ' y https://m.edsoo.ru/ff0cbd34
JeiCTByIOIIee 3HAUCHHUE CUITbI TOKA U HAIPSKEHUS
18 Tpanchopmarop. [IpousBoacTso, nepenava u
OTpeOJIEHUE 3IIEKTPUUECKON SHEPTUH
YCTpoiCTBO U IPAaKTUYECKOE IPUMEHEHHE
19 JIEKTPUYECKOTO 3BOHKA, FT€HEPAaTOpa NEPEMEHHOTO bubmmorexa [JOK
p . ’ patopa mep https://m.edsoo.ru/ff0cc324
TOKa, JIMHUH 3JIeKTpoliepe1ad
DKOJIOTUYECKUE PUCKU TIPH ITPOU3BOJICTBE
20 anexkTpodHeprun. KynbTypa ucnons3oBanus
3JIEKTPOIHEPTHH B TOBCEAHEBHON KU3HU
MexaHuueckre BOJIHBI, YCIOBUS paclpOCTPAHEHUS.
21 [Tepuoxa. CxopocTh paclpOCTpaHEHUS U JITIMHA BOJHBI bubmorexa LIOK
proA. P pavtpoctp ’ https://m.edsoo.ru/ffOcca54
[Toniepeunblie U MPOIOJILHBIE BOTHBI
99 3Byk. CkopocThb 3ByKa. [ poMkocTh 3ByKa. BricoTa bubnnoreka [JOK
ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
93 DNEKTPOMAarHUTHBIE BOJIHBL, UX CBOMCTBA U CKOPOCTb. bubmuoteka [IOK
IIIxana >1€KTPOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfeQ
24 [IpyuHIHMIIBI paUOCBA3U U TeleBUACHUS. PazBuTre
CpencTB CBsA3H. Paguonokanus
bubmmoreka IIOK
25 KontponbHas padota «Konebanus u BOJTHBD)
p p https://m.edsoo.ru/ffOcc6f8
[IpssMonMHEITHOE pacCIpOCTPAaHEHNE CBETA B
26 OTHOPOIHOM cpene. ToueuHblii HCTOYHUK cBeTa. JI bubmmorexa TIOK
p peae. v https://m.edsoo.ru/ff0cd350
cBeTa
97 OTtpakeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA. bubnmnorexa [JOK
[TocTpoenne n300pakeHH B TUIOCKOM 3e€pKajie https://m.edsoo.ru/ff0cd4e0
28 IIpenomiienue ceera. [loaHOE BHYTpEHHEE OTPaKEHUE. bubmuoteka [IOK



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
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[IpenenbHbli yroi NOJIHOTO BHYTPEHHETO OTPAXKEHUS

https://m.edsoo.ru/ffOcd7f6

29 JlaGopaTtopHnas pabora «/3mepeHnne nmoka3aress bubnmnoreka HOK
IIPEJIOMIICHUS CTEKIIA» https://m.edsoo.ru/ffOcd67a
30 JIunzel. [loctpoenue nzobpaxenuii B mun3e. Gopmyna bubnmoreka [JOK
TOHKOM JIMH3bI. Y BEJIMYEHUE JIMH3bI https://m.edsoo.ru/ffOcddle
31 JlaboparopHas pabota «lccrnenoBanue CBONCTB
U300paXKEHUH B TUH3AX)
Hucnepcus cBeta. CloKHbIN cocTaB O€7I0ro CBeTa.
32 LBer. JTabopaTopHas pabora «Habnronenne
JUCIIEPCUU CBETa»
33 Wntepdepenmus creta. Audpakius cBera. bubmmoreka [JOK
JudpaxknuonHas pemeérka https://m.edsoo.ru/ffOced22
34 [ToniepeunocTh cBeTOBBIX BONH. [lonspu3zanus cBeTa bubmorexa LIOK
https://m.edsoo.ru/ff0cf02e
35 OnTuueckue NpudbOpPsI U YCTPOICTBA U YCIIOBUS UX
6€3011acCHOTr0 MPUMEHEHUS
36 ['panuLbl MPUMEHUMOCTH KIaCCUYECKON MEXaHUKH. bubmuoreka [IOK
IToctynaTel cnenuaibHON TEOPUH OTHOCUTEIBHOCTH https://m.edso0.ru/ff0cf862
37 OTHOCHTEIBHOCTH OJJHOBPEMEHHOCTH. 3aMEVIEHNE bubmuoteka [IOK
BPEMEHU U COKPALLECHUE JJIMHBI https://m.edsoo.ru/ffOcfa42
38 DHeprus v UMNYJIbC PEISTUBUCTCKON yacTullbl. CBA3b bubmmnoreka [HOK
MAaccChl C SHEPTUEN U UMITYJIbCOM. DHEPTHUs MTOKOS https://m.edsoo.ru/ffOcfc68
39 KonTponbnas pabota «Ontuka. OCHOBBI ClieUaIbHON bubmuoreka [JOK
TEOPUU OTHOCUTEIIBHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. Dopmyina [Inanka. DHeprus u UMIYIbC bubmuoreka [IOK
¢dorona https://m.edsoo.ru/ffOcfel6
41 OTtkpeiTHe U uccienoBanue Goroddpdexra. OnbITh A. bubnuotexa [JOK

I'. CroneroBa

https://m.edsoo.ru/ffOcffc4



https://m.edsoo.ru/ff0cd7f6
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42 3akonbl porodddekra. YpaBHeHUE DUHIITEHHA 115 bubmmoreka [JOK
dotoaddekra. «KpacHas rpanuma» porodddexra https://m.edsoo.ru/ff0d015e
43 Hasnenue ceera. Onbrtel [1. H. JIeOenena. bubnmnoreka HOK
XUMHYECKOe IeUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuyeckue yCTpOHCTBA U MPAKTUYECKOE
44 npuMeHeHue: GporolieMenT, HoToaaTIUNK, COTHETHAS
Oarapesi, CBETOANO
45 Pemenue 3amau no reMe «9J1eMEHTHI KBAHTOBOH bubnunoreka LIOK
ONTHUKHU» https://m.edso0.ru/ff0d0302
46 Mouens atoma Tomcona. OneiTel Pezepdopaa mo bubnnorexa [JOK
paccesHuro o-yactull. [lmanerapuas Mogens aroma https://m.edsoo.ru/ff0d091a
bubnuoreka [{OK
47 IToctynater bopa
Y P https://m.edsoo.ru/ff0dOafa
Wznyuenue u normuoiieHue GOTOHOB MPH MEPEXOE
48 aToOMa C OJTHOTO YPOBHS YHEPTUH HA oii. Bubt bubmmorexa [JOK
A P P APYTOH. DA https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BousiHoBBIE cBOMCTBa yacTul. Bosnsl ne bpons.
49 KopmyckynspHo-BoiaHOBO# ayanu3m. CHOHTaHHOE U brbmmorexa [TOK
PHYCKYp Y ' https://m.edsoo.ru/ff0d0ca8
BBIHYX/ICHHOE M3JTy4CHUE
50 OtkpsiTue paguoakTuBHOCTH. OnbITH Pesepdopaa mo bubmuoreka [IOK
ONPEIEIIEHUIO COCTaBa PAAMOAKTUBHOIO U3JIyUECHUS https://m.edsoo.ru/ff0d0fd2
51 CaoiicTBa anbda-, 6eTa-, raMMa-u3rydeHus. Bnusiaue
PaIMOAKTUBHOCTH HA KUBBIC OPTaHH3MBI
OTkpsITHE IPOTOHA U HeWTpoHa. M30Tombl. Ajbda-
52 acraj. DJIIEKTPOHHBIN U TO3UTPOHHBIN OeTa-pacian bubnnorexa [JOK
P ’ P P P ' https://m.edsoo.ru/ff0d1162
I'amma-n3nydenue
53 DHeprusi CBSI31 HYKJIOHOB B siipe. SIIepHbIe peaKiiu. bubnuotexa [JOK

SAnepusrii peaktop. [IpoOraembl, MEpCIEKTUBEI,

https://m.edsoo.ru/ff0d1356
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HKOJIOTMYECKUE aCIEKThI SJEPHOI 3HEPTETUKU

54

DneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.
MeTtoapl HaOIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX
yactull. Kpyrieii cton «DyHIaMeHTalbHbIE
B3auMoJIeiicTBUA. EMUHCTBO (pU3MUECKOM KapTUHBI
MUpa»

bub6nmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

56

Bun 3Bé3nHoro HeGa. Co3Be3aus, ipKue 3BE3IBI,
IUTAHETHI, UX BUAUMOE ABHKeHne. CoaHeyHast CUCTeEMa

Counniie. ConHeyHas akTUBHOCTh. VICTOYHUK YHEPTUU
CoJHIa ¥ 3B€371

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/1bI
IJ1aBHOU IMOCIIEI0OBATEIbHOCTH. BHYTpEHHEE CTpOCHHUE
3B€31. COBpEMEHHBIE IIPEJICTABICHUS O
IIPOUCXOXKAECHNN U 3BoatoLmu CosHIA U 3BE3 ]

58

Mineunsiii [Iyte — Hama I'anaktuka. [Tonoxenue u
newkenne Comuna B [Nanmaktuke. ["anaktuku. YEpHbie
JIBIPBI B siApaXxX rajJakTHK

59

60

Bcenennas. Pa30eranue ranaktuk. Teopust bonbioro
B3pbIBA. PenmkTOBOE M3iTydeHne. MeraranakTuka

HepemeHHLIe HpO6J’I€MH ACTPOHOMHHU

61

62

63

KontponbHas padota «1€eMEHTHI aCTPOHOMUHU U
acTpoPu3UKM»

Ob6o6maromuit ypok. Poib ¢pusuku u actpoHomMuu B
9KOHOMHUYECKOM, TEXHOIOTNYSCKOM, COIIMAILHON 1
ATUYECKOH chepax NesaTeTbHOCTH YeT0OBEKa

O6o6mmaromuii ypok. Pons u mecto Gpusuku u
ACTPOHOMHH B COBPEMEHHOM HAyYHOIH KapTHHE MUPa

64

O6o06matomuii ypok. Pons dhuzudeckoit Teopuu B



https://m.edsoo.ru/ff0d0e38

(dbOopMUPOBAHUU TIPEJICTABICHUNA O PU3UICCKON
KapTUHE MHpa

Ob6o06maromuit ypok. Mecto pu3ndeckoil KapTHHBI

65 MUpa B 00IIEM Py COBPEMEHHBIX €CTECTBEHHO- 1
HAy4YHBIX MPEJICTABICHUNA O MPUPOJIC
66 Pe3epBHbIil ypok. MarHutHoe mnoJie. 1
DNEeKTPOMarHUTHAs UHIYKIHS
67 PesepBHbliil ypok. OnTuka. OCHOBBI CHIEIUATBHOM 1
TEOPUU OTHOCUTEIFHOCTU
Pesepnbiii ypok. KBanroBas ¢puzuka. DieMeHTb bubnuoreka [IOK
68 1
ACTPOHOMHH U aCTPOPUUKH https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

1.

w

5.

I'.4. Mskumes, b. b. byxosues, H.H. Corckuii ®usuka 10 k. dusuka 10 kiacc.
bazoBelii 1 yrinyOienHsiii ypoBeHb. YueOHuK. Mocksa. [Ipocsemenne, 2020 r.
4. Mskumes, b.b. byxosues, B.M. Yapyrun ®Pusuka 11 kimacc. ba3oBbiii u
yriayOneHHbIH ypoBeHb. YueOHuK. MockBa. [Ipocsemenue. 2020 r.
A.I1. PermkeBuy. COopHUK 3a1a4 1o ¢pusuke. Mocksa, poda, 2005 - 2019 1.
COopuuk 3amay no ¢usuke st 9 — 11 kmaccoB. CocraButens [.H. CtemanoBa. M.:
«IIpocsemienne», 1996 r.
3amanus oOpasoBarenpHoro noprana Pemy EI'D

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1.

2.

3.

I'.4. Msakuwes, b. b. byxosues, H.H. Corckuit ®uzuka 10 ki1. @uzuka 10 kmacc.
bazoBerii 1 yrioyOieHHbli ypoBeHb. YueOHHK. Mocksa. [Ipocsemenne, 2020

I''’A. Mskumes, b.b. byxosues, B.M. Yapyrun ®wuszuka 11 kiacc. ba3oBeiii u
yriyOsieHHbIH ypoBeHb. YueOHuK. Mockaa. [Tpocsemenwue. 2020

A.I1. PeimkeBuu. COopHUK 3a1a4 1o ¢pusuke. Mocksa, [poda, 2005 - 2019 r.
Coopuuk 3amau o ¢usuke st 9 — 11 kmaccoB. CocraButens [.H. CrenanoBa. M.:
«IIpocemienue», 1996 r.

I0.A. CaypoB. ®wusuka. Iloypounsie paspaborku. 10 xmacc. Ilocobume st
o0meobpazoBarenbHbIX opranu3anuidi. Mocksa. I[Ipocsemenue. 2015

I0.A. CaypoB. ®wusuka. Iloypounsie pa3paborku. 11 kmace. Ilocobue s
o0mieo0pa3oBaTeabHbIX OpraHu3anuid. ba3oBblil U yriyOlieHHBIH ypoBeHb. MOCKBa.
[Ipocemienue. 2017 r.

COopHUK TECTOBBIX 3aJaHMI AJISi TEMAaTUYECKOTO0 M UTOTOBOro KOHTpouia. dusnka 10
kiacc. M.: «Muremnekt-Lentp», 2004 r.

CM.  AmngpromeuknH, A.C.  CayxaeBckuil.  ®usumka.  «KoHCTpyKTOp»
CaMOCTOSITENIbHBIX U KOHTPOJIbHBIX paboT. 10 — 11 kiaccsl.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
HNuTepHeT-pecypcnl

1.

2
3.
4.
5

o

7.
8.

9.

XKupas pusmka: o0ygaronias nporpamma, hitp://www.int-edu.ru/soft/fiz.html

. Ypoku ¢usuku ¢ ucnonab3zoBanueM MHTepHeta. hitp://www.phizinter.chat.ru/

®dwusuka.ru. http://www.fizika.ru/

dusnka: KoiIeKus onbIToB. hitp://experiment.edu.ru/

dusHKa: 37EKTPOHHAS KOJUICKIIUS

ombITOB. http://www.school.edu.ru/projects/physicexp

Karanor ccputok Ha pecypcsl 0 pusuke http://www.ivanovo.ac.ru/phys
becrimatubie oOyuaromue mporpammsl o ¢usuke http://www.history.ru/freeph.htm
JlaGopartopHble paboThl 1o pusuke. BupryanbHble 1abopaTopHbie

pabotsr1. http://phdep.ifmo.ru

Anumanus GU3NYECKHUX MpoieccoB o0bsicHeHus MU, hitp://physics.nad.ru

10. ®usnueckas >aumkioneaus http://www.elmagn.chalmers.se/%7eigor
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