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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOro YypOBHS Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TpeOOBaHHM K pe3yibTaTam
OCBOCHHSI OCHOBHOH 00pa3oBaTeIbHOM MporpamMmsl, npeactaBieHHbIXx B OI'OC
COQO, a Taxke c yu€roMm (QeaepanbHOl paboueil MporpaMMbl BOCIHUTAHHS U
KOHIENIMU TpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa3zoBaTEIbHBIX
OpraHu3aIMsAX Poccuiickoit denepanuu, PEATU3YIOLINX OCHOBHEIE
oOpa3oBaTeIbHbIE MPOTPAMMBI.

CopnepxaHue mnporpaMMbl 10 (u3Mke HampaBieHO Ha (opmupoBaHue
€CTEeCTBEHHO-HAyUYHOW KapTUHbI MHpa oOydaromuxcs 10-11 xmaccoB mpu
oOydeHHH UX Qu3rKe Ha 0a30BOM ypOBHE HAa OCHOBE CHUCTEMHO-IEATEIbHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBeTcTBYeT TpeboBanusiMm ®PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METANPEAMETHBIM pe3yJbTaTaM
oOydeHHsI, a TaKKe YUYHUTHIBAET HEOOXOIMMOCTb pEaM3alli MEXKIPEeIMETHBIX
CBs3€ll (PU3MKM C €CTECTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamMu. B  Heil
OTIPEJICIISIIOTCS. OCHOBHBIE EIM M3y4eHHs] (PU3MKU Ha YPOBHE CPEIHEro OOIIEero
o0Opa3oBaHus, MIAHUPYEMbIE PE3yJIbTaThl OCBOCHUSI Kypca (PU3MKU: JTUYHOCTHBIE,
MeTanpeIMeTHbIE, IPeIMETHbIE (Ha 0a30BOM YpOBHE).

[Iporpamma no Qu3uKe BKIIOYAET:

e IUTAaHUPYEMBbIE PE3YJIbTAThl OCBOCHMSI Kypca (GU3NKU Ha 6a30BOM ypOBHE, B

TOM YHCIIE TTPEIMETHBIE PE3YJIbTATHI MO F0JIaM 00yUYEeHUS;

e cojepkaHue yueOHoro npenMera «Du3nkay 1mno rogam oOydeHus.

®du3rka Kak Hayka O Haubosiee OOLIMX 3aKOHAX MPHUPOJBI, BHICTYyMAasl B
KayecTBe yueOHOro MpeIMeTa B IIKOJIE€, BHOCUT CYIIECTBEHHBIA BKIJIAJl B CUCTEMY
3HaHMM 00 okpyskaromem mupe. [IKoapHBIN Kype PU3NKU — CUCTEMOOOPA3YIOIIUi
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (U3UUYECKUE 3aKOHBI
JeXaT B OCHOBE IMPOIIECCOB M SIBICHUN, H3Y4aeMbIX XHUMHEH, OHOIIOTHEH,
¢busnyeckorr reorpaduerd u actpoHomueid. Mcmonb3oBaHME UM AKTHBHOE
npUMeHeHHe (U3MYECKUX 3HAHUW  ONpeleNsieT XapakTep W pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTHM B cdepe DIHEPreTUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, TOJIyYEHUsI HOBBIX MAaTe€puajioB C 3aJaHHBIMU CBOMCTBAMHU WM JPYTHUX.
N3yyenue Qu3MKM BHOCHUT OCHOBHOW BKJIAJ B (OpMUPOBaHHE €CTECTBEHHO-
HAyYHOM KapTHHBI MUpa OoO0ydarmuxcs, B (GOpMHUpPOBAHHWE YMEHUN NPUMEHSTh
HAYYHBIN METO]] TO3HAHUS TP BHIMIOJTHEHUU UMU YU€OHBIX UCCIIEIOBAHUIA.

B ocHoBy kypca ¢usuMku ais ypoBHA cpefHero oOmero o0pa3oBaHMs
NOJIOKEH PAO UAEH, KOTOpPbIE MOYKHO paccMaTpuBaTh KaK MPUHLMIBI €ro
NOCTPOEHHSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SBISETCS JIOTHYECKHU
3aBEpPIIEHHBIM, OH COJIEP)KUT MaTepuai U3 BCEX Pa3lesioB (PU3MKH, BKIIOYAET Kak
BOMPOCHI KJIIACCHYECKOM, TaK U COBPEMEHHOMN (U3HKH.

Hoes ecenepanuzayuu. B cOOTBETCTBHUM ¢ HEW Matepuall Kypca (HHU3UKHU
o0OBeMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBiseTcs
dbopMHpoBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJie.

Hoesa eymanumapuzayuu. EE peanuzanus mpeArnojaraeT HCIOIb30BaHUE
TYMaHUTApHOTO TOTEHIMaNa (PU3MYECKON HAayKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTMEeM OOIecTBa, a TakXKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMH M 3KOJIOTUYECKUMHU MPOOIeMaMH.

Hoess npuxknaonoti  nanpaenennocmu. Kypc Gu3umku mpenrnosaraet
3HAKOMCTBO C IIUPOKUM KPYIOM TE€XHUYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
U3YUYEHHBIX TEOPUN U 3aKOHOB.

Hoes skonocuzayuu peanusyeTcss TMOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMs, TOCBAIIEHHBIX HKOJIOTHYECKMM TpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHMKH M TEXHOJOTHH, a TakkKe OOCYXKIEHHUS
po0JIeM palliOHAIBHOTO MPUPOIOTIONB30BAHUS U HKOJIOTHYECKOM 0€30MMacHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEIHEro OOIIero
oOpa3oBaHus SBJsOTCA Gu3MUeckue Teopuu (PpopMUpoBaHUE MPEACTABICHHUN O
CTPYKTYpE MOCTPOCHUS (PU3UYECKON TeOopUu, poiu (HyHIaMEHTAIbHBIX 3aKOHOB U
OPUHUMUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O IPUPOJAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, JJIsI OMNHCAaHUSI €CTECTBEHHO-HAYUYHBIX SIBICHUN U
MPOIIECCOB).

CHUCTEeMHO-/IeSITeIbHOCTHBIN MOAX0J B Kypce (U3UKU peallu3yeTcs Mpexe
BCEro 3a CU€T OpPraHM3alliu SKCIEPUMEHTAIBHOU NESITEbHOCTH 00YyYaroluXxcsl.
Jns  Ga3oBoro ypoBHS Kypca GU3MKA — OTO HCIOIb30BAHUE CHCTEMBbI
(GpOHTANBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB M JIa0OpaTOpHBIX pPadoT,
KOTOpBIE B MporpamMmme no ¢usuke oObEJUHEHBI B OOIIMI CHHCOK YYEHHYECKUX
NPaKTHYECKUX palboT. BhijeneHrne B yka3zaHHOM IepevyHe JIabopaTOpHBIX PadoT,
OPOBOJMMBIX JJISI KOHTPOJS M OLEHKH, OCYIIECTBISETCA YYaCTHUKAMU
o0pa3oBaTeIbHOrO TPOIEcCa HUCXOJs U3 OCOOCHHOCTEW IJIAHUPOBAHUS U
ocHalleHus kabunera ¢usuku. [lpm »sTOM oOecrneunBaercs OBJaJCHHE
OoOy4YaroMMUMHUCS YMEHHUSIMU TPOBOIUTH KOCBEHHBIE H3MEPEHUs, HUCCIEIOBaHMUS
3aBUCUMOCTEH (PU3NUECKUX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
NPENJIOKEHHBIX THIIOTES.

bonpmioe BHUMaHWE YIENAETCS PELIEHUIO PAcYETHBIX M Kadye€CTBEHHBIX
3amad. [Ipu 3TOM 111 pacU€THBIX 3a/lady MPUOPUTETOM SIBIISIOTCS 3aJadd C SIBHO
3aJlaHHON (PU3UYECKON MOJIEIbIO, TIO3BOJISIONINE TPUMEHSITh U3YUEHHbIC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfena Kypca, TaK M WHTErpUpys 3HAHUS W3
pasHbIX pa3fenoB. [ kauecTBEHHBIX 3a/1ad IPUOPUTETOM SIBIISIIOTCS 3aJlaHUs Ha
O0OBsICHEHHE TPOTEKaHUs (PU3NUECKUX SIBICHUW W TMPOIECCOB B OKpYyXKarouiei
KU3HU, TpeOyromue BblOOpa (U3MUECKOW MOJAENU Jisi CUTyallud IPaKTHUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusiMu DPI'OC COO k MarepuagbHO-
TEXHUYECKOMY oOOecrnedeHnio ydeOHOro mpolecca 0a30BbI ypOBEHb Kypca
(bU3HKK HA YpPOBHE CpeHEero o01Iero o0pa3oBaHus TOJDKEH U3y4aThCs B YCIOBUSX
NPEeIMETHOTO KaOuHeTa (PU3MKK MM B YCJIOBHUSX WHTEIPUPOBAHHOTO KaOWHETa
NPEeIMETOB €CTECTBEHHO-HAY4YHOIro IuKkia. B xabuuere (U3MKM MOKHO OBITh
HeoOxoauMoe JabopaTopHOoe O0OOpYyIOBaHME [Jisi BBINOJHEHHS YKa3aHHBIX B
nporpaMMme Mo (pU3MKe yYEHHYECKUX MPAKTUYECKUX paboT M JEMOHCTPALIMOHHOE
o0opyI0BaHHE.

JlemoHCcTpanimoHHoe oOopyaoBaHHe (HOPMUPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MHUHUMAJIBHOM JIOCTATOYHOCTH W  O0ECHedYMBaeT MOCTaHOBKY
NEPEUNCICHHBIX B IMporpaMme Mo (U3HKE KIIOYEBBIX JIEMOHCTpaIui s
UCCJICIOBAHUS  U3Y4YaeMbIX SIBJICHUH M  TPOLECCOB, OMIHUPUYECKUX H
(byHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlabopaTopHoe 000pynOBaHWE JIi YYEHUYECKUX TMPAKTHUYECKUX pPabdoT
dbopmupyeTcss B BUAE TEMAaTHYECKUX KOMIUIEKTOB M 00€CIeUMBAETCS B pacyéTe
OJIHOTO KOMIUIEKTa Ha JIBYX oOydammuxcs. TemMaTHdyecKue KOMIUIEKTHI
7a60paTOPHOTO OOOPYAOBAHUS JOJKHBI OBITh TOCTPOEHBI HA KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IU(POBBIX MPHUOOPOB, a TaKKE KOMITbIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJIE TU(POBBIX JTaOOpaTOpHUid.

OCHOBHBIMHU LIETISIMU U3yU€HHUS (PU3UKH B 001IeM 00pa30BaHUU SABIISIOTCS:

e (QopmupoBaHue HHTEpeca M CTPEMJCHHS OOydYalOIIUXCAd K HAYYHOMY
U3YYCHHUIO TPUPOJbI, Pa3BUTUE HX HHTEIUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HaHUs U (GOPMUPOBAHUE
MCCJIEI0BATEIBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa HU3Y4YEHUS
OCHOB CTPOCHHMs MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (QopmupoBaHre yMEHUW OOBSACHATH SBJICHHUS C HCIOJb30BAaHUEM
bu3HYecKrX 3HAaHUHM U HAYYHBIX JJOKA3aTeIbCTB;

e (opmupoBaHue mpeaCTaBICHUNH O PONM (PUIMUKHU IS PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTrkeHnue 3TUX 1eliel o0ecrneuynBaeTcs pelieHueM CIEeIyIoMuX 3a7a4 B

npolecce u3ydeHus Kypca GU3UKM Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus:



e TmpuOOpeTEeHHWE  CHCTEMbl  3HaHUK 00  o0mmMX  (QU3MUECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHUsIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJISIpHYIO  (U3HKY, DJJIEKTPOAMHAMUKY, KBAaHTOBYIO (U3UKY U
AIIEMEHTHI acTPODU3UKH;

e (QopmupoBaHue yMEHUW TPUMEHSATH TEOPETUUYECKHUE 3HAHMUS IS
oOBbsicCHEeHUS (U3MYECKUX SBJICHUN B TMpUpPONEe W A TPUHATHUA
NPAKTUYECKUX PEUICHUHN B TOBCEHEBHOMN KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHBIX 3a7ad C SBHO 3aJaHHOMN
¢bu3nyUeckoil MOJENblo, 3a/ay, MOAPa3yMEBAIOIIUX CaMOCTOSTEIHHOE
co3fanue pu3NUecKorl MOJEINH, aJIEKBATHON yCIOBUSAM 3a/1a4H;

e TMOHUMaHWE (U3MYECKUX OCHOB M MPHUHIUIIOB JEHUCTBUS TEXHUYECKUX
YCTPONCTB M TEXHOJOTHYECKUX IMPOIIECCOB, UX BIHMSIHUS Ha OKPYXKAIOUTYIO
cpeny;

e OBJQJICHUE METOJAAaMHU CAMOCTOSITEILHOTO IUIAHUPOBAHUS M TMPOBEACHUS
(bu3HYEeCKUX SKCIIEPUMEHTOB, aHajin3a W HHTEpIpeTaluud HHGOpMAIINH,
OTIpeJIEIICHHs] IOCTOBEPHOCTHU MOJIYYEHHOTO pe3ysIbTaTa;

e CO3JIaHHE YCJIOBMI IJISi Pa3BUTHUS YMEHMI MPOEKTHO-MCCIIEIOBATEIBCKOMH,
TBOPYECKOM JIEATETbHOCTH.

Ha wusyuenune ¢usuku (0a30BbIi ypOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obOpazoBanus oTBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEJIEJ0), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamme 1o (u3MKe TMepedeHb J1abopaTOPHBIX M
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAaHHBIM, YUYWUTENIb JI€NaeT BBIOOD
NpOBEJICHUs JIA0OpAaTOPHBIX PAOOT W OMBITOB C YYETOM HHIWBHIYaTbHBIX
O0COOCHHOCTEH 00yJarOITUXCS.



COJEPXAHME OBYYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO TO3HAHUSA

®uszuka — Hayka o mpupojae. HaydHble MeTOJbl MO3HAHUSA OKPYKAIOIIETO
mupa. Posbp »dkcnepuMeHTa W TEOpUM B TMPOLIECCE TO3HAHUS MPHUPOJIBI.
DKCIIepUMEHT B (hU3UKE.

MopenupoBanue (PpU3MUECKUX SBICHUN M MpoIleccoB. HaydHble TUITOTE3BI.
dusnyeckrue 3aKOHbI M TEOPUHU. [ paHUIBI MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB.
[TpuHIUIT COOTBETCTBUSI.

Pons n mecto ¢u3uku B GOpMHUPOBAHUU COBPEMEHHOW HAyYHOH KapTUHBI
MHUpA, B TPAKTUYECKOU AEATEIHLHOCTHU JIIO/IEH.

Jlemoncmpayuu

AHanoroBele W HHUGPPOBBIE HU3MEPHUTEIIbHBIE MPHUOOPHI, KOMITBIOTEPHBIC
JIATYHNKH.

Pa3nea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe naBHKeHHE. OTHOCHTEIBHOCTh MEXaHHYECKOTO JIBMIKCHHS.
Cucrema otcuéra. TpaekTopusi.

[lepemerienrie, CKOpOCTh (CpedHSIE CKOPOCTb, MTHOBEHHAas CKOPOCThH) H
YCKOpPEHUE MaTepHajbHOW TOYKHM, UX NPOEKIMM HA OCHU CHUCTEMbl KOOpJUHAT.
Ciio)xeHue nepeMenieHil U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE NpsAMOJMHEWHOEe IBIKeHHE. [ 'paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHS, MNyTH W TNEpeMEIICHUs
MaTepuaibHON TOYKH OT BPEMEHHU.

CBoOoaHOe mazeHue. Y CKopeHrue CBOOOHOTO TaeHus.

KpuBommueitHoe  nBukeHue. JIBUK€HUME  MaTepuadbHOM  TOYKHA MO
OKPYKHOCTHU C TTOCTOSTHHOM MO MOJAYJII0 CKOPOCTHIO. YTJI0Basi CKOPOCTh, JTUHEUHAs
ckopocTh. [lepron u yactora obpamenus. [leHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuueckue YCTpOWCTBA W TMPAKTUUECKOE MPUMEHEHHE: CIUIOMETD,
JBM)KEHUE CHAPSJIOB, LIEMTHBIC U PEMEHHBIC TTEpeaayn.

Jlemoncmpayuu

Mojenb cucTeMbl OTCUETA, WILIKOCTPALMSl KUHEMATUUECKHUX XapaKTEPUCTHUK
JIBHOKCHUSL.

[IpeobpazoBaHue NBMKEHUN ¢ UCTIOIB30BAHUEM IIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3YXE U B Pa3pe’KE€HHOM MPOCTPAHCTBE.

HaGmronenne ABWKeHHsS Teja, OPOIICHHOTO TOJA YIioM K TOPHU30HTY H
TOPU30HTAJIHHO.



N3mepenue yckopeHus: CBOOOTHOTO MaIeHHUS.

Hamnpapiienre CKOpOCTH IPH IBUKEHUHU 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3yueHne HEpaBHOMEPHOTO ABMKEHHS C LEIbIO ONpPEAEICHNUsS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHne COOTHOUIEHUS MEXAY IYTAMH, NPOWIEHHBIMH TEJIOM 32
NIOCJIEIOBATENIbHBIE PABHBIE NIPOMEXYTKM BPEMEHH I[IPU PABHOYCKOPEHHOM
IBUKEHHH C HAYAJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne nBUKEHUS IIApUKa B BI3KOW JKUIKOCTH.

N3yuyenue aBmKeHHs Tela, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipunumn  otHocutenbHOCTH  ['anmumnes. IlepBeii  3axkoH  HeroToHa.
HNHepunanbHble CHCTEMBI OTCUETA.

Macca Ttena. Cuna. IIpuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
IU1s1 MaTepuanbHOi Touku. Tpetuit 3akoH HproToHa 111 MaTepUaibHBIX TOYEK.

3akoH BcemHupHOro Ttsirorenus. Cuna Tskectu. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (moxosi, ckoiabxkeHus, kauenust). Cumna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOIBKEHHUS U cuiia TpeHus nokos. KoadduiumenT tpenus.
Cuita conpoTUBIEHUS NPU IBH>KEHUU TeJa B KUIKOCTU WUJIU Ta3e.

[locTynarenpHOE U BpalllaTeIbHOE JBUKEHHE a0COMIOTHO TBEPAOTO TENa.

MoOMEHT cubl OTHOCUTENBHO OCH BpamieHus. lIlnedo cunbl. YcnoBud
paBHOBeCUS TBEPIOTO TENA.

TexHuueckne yCTpOWCTBA M NPAKTHUYECKOE MPUMEHEHHUE: MOAIINITHUKH,
IBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne NHEPLHH.

CpaBHEHUE MacC B3aUMOJICHCTBYIOIINUX TEN.

Bropoit 3akon HeroToHa.

Nsmepenue cui.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehopMaIii.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABEME U MMAICHUU.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKECHUSI.

VYcnoBus paBHOBeCUs TBEPAOro Tena. Buasl paBHOBECHSI.

Yyenuueckuii sxcnepumenm, 1abopamoprsie pabomol

N3yuyenue aBuxeHus Opycka 1o HaKJIOHHOM MITOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3UHOBOM 00pas3Iie, oT ux aedopMarium.

UccnenoBanne yciaoBUM paBHOBECHUs TBEPAOTO TeJla, HMEIOIIETO OCh
BpaIllCHUS.

Tema 3. 3akonvt coxpanenus 6 mexaHuke

NMnynee MarepuanbHOW TOYKM (Tena), CHUCTEMbl MaTepUalbHBIX TOYEK.
NMnynbC cuibl U U3MEHEHUE HMIYJbCa Tejla. 3aKOH COXPAHEHUS HMMITYJIbCA.
PeaxkTuBHOE NBMIKEHUE.

PabGora cuibl. MOIIIHOCTE CHJIBI.

Kunetnyeckass sHeprusi MarepuaqbHOW TOoukH. TeopeMa 00 H3MEHCHHH
KMHETUYECKON SHEPTUH.

IToTenmuanpHas SHEprus. IToTrenmuanpHas SHEprus yIpyro
nedhopMupoBaHHOW  TpykuHBL.  [loTeHIManbHass  SHeprus Tejda  BOJM3HU
MOBEPXHOCTH 3€MIIH.

IloTenmuanbHbIC " HETIOTCHIIMAJILHEIC CHIIBL. CBs13b paboThI
HEMOTEHIMAJbHBIX CHJI C M3MEHEHHMEM MEXAaHUYECKOW HSHEPruud CHUCTEMbI Tell.
3aKOH COXpaHEHUSI MEXaHUUYECKOW SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne yCTpoWCTBA M MPAKTUUECKOE NMPUMEHEHHE: BOAOMET, KOMED,
NPY>KUHHBIA MUCTOJIET, JBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaxkTuBHOE NBMIKEHUE.

[Tepexo1 MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO H OOpaTHO.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHUIIBI ¢ U3BMEHEHUEM MEXaHHUYECKOW YHEPTUH
TeJla Ha IPUMEPE PACTS>KEHUSI PE3UHOBOTO KIyTa.

Paznen 3. Moaekyasipuasi u3snka 1 TEepMOAMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJEKYISIPHO-KUHETUYECKONM TEOPUHU U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwkenue. uddysus. Xapaktep ABUKEHUS U
B3aUMOJECHCTBHS YacTHUI] BeniecTBa. MOJENu CTpPOEHHs Ta3oB, >XKHAKOCTEH U
TBEPABIX TeN U OOBICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE ATUX Mojenel. Macca u
pa3mepsl Monekyn. KonnuecTBo BemectBa. [loctostHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana temmnepatyp
Lenbcus.



Mopgens  upeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJISPHO-
KUHETUYECKONW TEOpUM HJIIealbHOTO Ta3a. AOCOJIOTHAs TeMmIeparypa Kak Mmepa
CpeIHEN KWHETUYECKON SHEpruu TEIUIOBOro IBIKEHMs dactul rasza. Illkana
temrepatyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHHEe MeHneneeBa—KnanenpoHa.
3akoH JlanmpTroHa. M30mponecchl B HAEAIBHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM
BeniecTBa. ['paduueckoe mnpeacTaBiIeHUE H30IMPOIIECCOB: HM30TEPMa, H30X0pa,
nzobapa.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OnbIThI, /0Ka3bIBAIOIINE JTUCKPETHOE CTpOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COEIUHEHHIA.

OmneiTel 0 TUDPY3UN KUAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO ABUKEHUSI.

Mogpaens onbita HlTepHa.

OnbITHL, JOKa3bIBAOIIIHE CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMOJECHCTBHUS.

Mogens, HILTIOCTPUPYIOIIAs TPUPOY AABIEHUS ra3a Ha CTEHKH COCY/a.

OnpIThl, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS UACAIBHOTO Trasa,
U30IPOIIECCHI.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

Onpenenenue Macchl BO3AyXa B KIAaCCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMy COCTOSIHHS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmonnHamuyeckass cucteMa. BHYTpeHHSIE SHEpPrusi TEPMOJIMHAMUYECKOU
CUCTEMBI U c1iocoObl €€ n3MeHeHusi. KonnuecTBo TerioTsl u pabora. BHyTpeHHss
SHEpPrusi  OJAHOATOMHOIO  WJEaJbHOTO  rasa. Buasl  Temonepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3JyUYCHHE. Y I€JIbHASI TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIoTh NpH TEIUIONepeaaye.

[lonstTue 00 anmmabatHoMm tipouecce. llepBblli 3aKOH TEPMOJMHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJMHAMHUKHU K u3ompoieccam. ['padudeckas
MHTepIpeTalus paboThl rasa.

Bropoii 3akon tepmoanHamuku. HeobpaTuMocTh mpoiieccoB B MPUPO/IE.

TennoBele  MammuHbl.  [IpUHOUNBI ~ AEUCTBUA  TEIUIOBBIX  MAIIUH.
[IpeoGpa3oBanus sSHEpPruM B TEIUIOBBIX MamMHax. KoadduimeHt mone3Horo
nevictBus TerioBod MammHbL. [lukn KapHo u ero xosd@uiueHT mosie3HOTO
JOEUCTBUS. DKOJIOTUYECKHE MPOOIEMBI TETUIOIHEPTETUKH.



TexHuueckue yCTpOMCTBA M TMPAKTUUECKOE TMPUMEHEHHUE: [JIBUTATEIb
BHYTPEHHET0 CTOpaHusi, OBITOBON XOJIOAWJIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEPTrUM Teja IMPU COBEPIICHUH PaOOTHI: BBUIET
npoOKu W3 OYTBUIKK TOJ] JIEMCTBHEM CXKATOTO BO31yXa, HarpeBaHue 3dupa B
JATyHHOU TpyOKe myTéM TpeHUs (BUICOAECMOHCTpAITH).

W3meneHne BHyTpeHHEN dHEPIrUuM (TeMIIepaTyphl) Tejaa P TeIionepeaaye.

OnpIT 10 anuabaTHOMY pAacCHIMPEHHIO BO37ayXa (OMBIT C BO3AYLIHBIM
OTHUBOM).

Mopenu napoBoil TypOWHBI, IBUTATENsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3mepenne yaeapHON TEIOEMKOCTH.

Tema 3. Aepecammuvie cocmoanusn eeuiecmea. Dazoevie nepexoovt

[TapooOpa3zoBanue u KoHaeHcarus. Vcrnapenune u kumneHue. AOCOIIOTHAS |
OTHOCHUTEJIbHAsl BJIAXXKHOCTh BO3ayxa. HachlleHHbIM map. YaenapHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHHSI OT JIaBJICHHUS.

Tépnoe teno. Kpucrammmyeckue u amopdusie Tena. AHU30TPOIUS CBOMCTB
kpuctajuioB. Kuakue kpuctaibl. CoBpemMeHHble Marepuanbl. [lnaBinenue u
KpUcCTaJUIM3aIus. Y aeiabHas TerioTa miaBienus. Cyoaumarusi.

VYpaBHeHHE TENJIOBOTO OajaHca.

TexHuueckue yCTpOWCTBA W TMPAKTUUECKOE NPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KaJTOPUMETP, TEXHOJIOTUM TMOJYYEHUS COBPEMEHHBIX MaTEpHAJIOB, B
TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX APOB.

Kunenue npu noHM>XEHHOM J1aBJICHUM.

Crioco0bl U3MEPEHUS BIIAYKHOCTH.

HaGmronenne HarpeBaHus U IUIABJICHUS KPUCTATHYECKOTO BEIECTBA.

JleMOHCTpalys KpuCcTaJIOB.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO31yXa.

Paznen 4. daekTpoguHamMuKa
Tema 1. dnekmpocmamuxa
OnekTtpuzauust Ten. OJEKTpUYecKWil 3apsna. JlBa Buaa 3IEKTPUUYECKHX
3apsinoB. [IpOBOMHMKM, AWANEKTPUKU W MOJYNPOBOJHUKHU. 3aKOH COXpPAaHEHUS
ANEKTPUUYECKOTO 3apsia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TodeuHbI 3JEKTPUUECKUAN 3apsijl.
Onektpuueckoe mone. Hanpsk€HHOCTh dnekrpuueckoro monis. [IpuHiun



CYHEPIO3UIUM BJICKTPUUYECKUX MoJiel. JIMHUKM HanpssKEHHOCTH 3JIEKTPUUYECKOTO
TTOJISL.

Pabora cmnm  anmekTpocratudeckoro  moisisg.  I[lorennuman.  Pa3HocTh
noteHuuanoB. I[IpOBONHMKM W JOUAJIEKTPUKHA B 3JIEKTPOCTATUUECKOM MOJIE.
JlvsnekTpuyeckas MpOHUIIAEMOCTh.

OnekTpoeéMKocTh. KoHaeHcatop. D1eKTpoEMKOCTh IIOCKOTO0 KOHAEHCATOpA.
DHeprus 3apsiKEHHOT0 KOHJIEHCATopa.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: BJIEKTPOCKOII,
AIEKTPOMETP, DJICKTPOCTATHYECKAsh 3allldTa, 3a3eMJICHHE DJIEKTPOIPUOOpPOB,
KOHJICHCATOP, KONMMPOBAJIbHBINA annapat, CTPyUHBIA OPUHTED.

Jlemoncmpayuu

YCTpOMCTBO M MPUHLIMIT IEUCTBUS DIEKTPOMETPA.

B3aumopelicTBre HaRIEKTPU30BAHHBIX TEI.

DIIEKTPUUECKOE TIOJI€ 3apsIAKEHHBIX TEJl.

ITpoBOJHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DJIeKTpOCTATUYECKAS 3alUTa.

JIMAIEKTPUKH B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTh JJICKTPOEMKOCTH TIUIOCKOTO KOHJEHcaTtopa OT IUIONaau
IJIACTUH, PACCTOSIHUS MEXAY HUMHU U IUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIEHCATopa.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3Mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannstii 3nekmpuueckuit mok. Toku 6 paznuunvix cpeoax

ONIEKTPUUYECKUM TOK. YCIOBHUS CYHIECTBOBAHHUA DJICKTPUUECKOTO TOKA.
Hctounnku Toka. Crna Toka. IlocTOSHHBIN TOK.

Hanpsixxenue. 3akon OMa [1J1s yyacTka Lemu.

DJIEKTPUUYECKOE COMPOTUBIICHUE. YAEIbHOE COINPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapajlieIbHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

Pabora omekTpudeckoro Toka. 3akoH JDxoymns—Jlenna. MomHOCTH
AJIEKTPUYECKOTO TOKA.

DNEeKTPOABWKYIAsI CUJIa U BHYTPEHHEE CONPOTUBJIECHHE HCTOYHMKA TOKA.
3akon OMa JJ1s MOJTHOM (3aMKHYTOM) AeKTpuueckoit rienu. KopoTkoe 3aMbIKaHHeE.

DJIeKTpOHHAs MPOBOJIUMOCTH TBEPABIX METAaJJIOB. 3aBHCHUMOCTH
CONPOTHUBIICHUSI METAJUIOB OT TeMIiepaTypbl. CBEPXIPOBOAUMOCTb.

DJNIEKTPUUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MyUYKOB.

[TonynpoBOHUKH. CobOcTBeHHas " pUMecHast POBOJUMOCTH
noJIyripoBoAHUKOB. CBOMCTBa p—n-niepexoa. [lomynpoBoIHUKOBEIE TPUOOPHI.

ONIeKTpUYECKUM TOK B pacTBOpax M  paciuiaBax  dAJIEKTPOJIMTOB.
DIEKTPONIMTHYECKAS AUCCOIUAIUA. DIEKTPOIIU3.



OnekTpuueckuid TOK B Ta3zax. CaMOCTOSITEIBbHBIA M HECAMOCTOSTEIbHbBIN
pazpsan. Momuus. [Lta3zma.

TexHuueckne yCTpoOWCTBA M MPAKTUYECKOE NPHUMEHEHHE: aMIIEpPMETD,
BOJILTMETP, pEOCTaT, HCTOYHHUKH TOKA, OJJIEKTPOHArpeBaTeNIbHbIE TPUOOPHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYyMHBIN AUO/I,
TEPMUCTOPHI ¥ POTOPEIUCTOPHI, MOTYIPOBOAHUKOBBIN IHO]I, TalbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HaIpPSKEHUS.

3aBUCUMOCTh COINPOTHUBIICHUS LWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOLLA/IN TTONIEPEYHOT0 CEYEHUs U MaTepuaa.

CmMemaHHOE COeIMHEHUE TPOBOJIHUKOB.

[IpsmMoe wu3MepeHne dIeKTpOABMXKYIIEeH cuibl. KopoTkoe 3ambIKaHHE
rajbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHUMOCTb CONPOTUBIICHUS] METAJIJIOB OT TEMIIEPATYypPHI.

[TpoBOAMMOCTH ANEKTPOIHUTOB.

HckpoBoii pa3psia M IpOBOJAUMOCTD BO3AyXa.

ODHOCTOPOHHSSI IPOBOJIUMOCTD IHO/IA.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3yueHne cMemaHHOTIO COEIUHEHUS PE3UCTOPOB.

N3mepenue 3MeKTpOABMKYIIEH CUIIbl UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexkrpoinusa.

MexnpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce OCyIECTBISIETCS C
Y4ETOM COJAEPKATEIbHBIX MEXKIPEIMETHBIX CBA3EH C KypcaMH MaTE€MAaTHKH,
OMOJOTHH, XUMHUH, TeoTpaduu U TEXHOJIOTHH.

Meosicnpeomemnvle nonsamus, CBSI3aHHbIE C M3YyYEHHWEM METOJOB HAYYHOTO
NO3HAHUS: SIBJICHUE, Hay4dHbId (akT, rumore3a, ¢u3nueckas BEIWYMHA, 3aKOH,
Teopus, HaOJIIOIeHUE, IKCIIEPUMEHT, MOJIETUPOBAHNE, MO/IEIb, U3MEPEHHUE.

Mamemamuka: pelleHUE CUCTEMBbl ypaBHEHUM, JUHEWHas QyHKIUS,
napabosna, runep6oiia, ux rpaduKd U CBONCTBA, TPUTOHOMETPpHUUECKHE (YHKIIMU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPHI U UX IPOEKIMU Ha OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonozus: Mexanndyeckoe NBHKEHHUE B JKHBOWM mpupoze, nuddysus, ocmoc,
TEMI000MEH KUBBIX OPraHU3MOB (BUBI TEIUIONEpPEIay, TEIUIOBOE PABHOBECHE),
ANEKTPUYECKUE SIBJICHUS B KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJSpPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEIN, KUAKOCTEH M



ra3oB, 2JIEKTPUYECKHE CBOWCTBA METAJJIOB, SJIEKTPOJUTHUYECKAs TUCCOIMAIIUS,
raJibBaHUKA.

l'eoepaghus: BIaXXHOCTb BO3/lyXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE JBUKEHUN C HCIOIH30BAHUEM MEXaHU3MOB,
y4€T TpeHUs B TEXHUKE, MOJIIUITHUKHA, HCIOJb30BAaHUE 3aKOHA COXpPaHEHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET U JpYyrue), IBUTATENIb BHYTPEHHETO
cropanusi, nmapoBas TypOuHa, OBITOBOM XOJOIUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
MOJIyYeHUS COBPEMEHHBIX MaTepuajoB, B TOM 4YHCJIE€ HAaHOMATEPHAJIOB, W
HAHOTEXHOJIOTHH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONpPHOOpPOB,
KCEpOKC, CTpYHHBIH OpUHTED, AIIEKTpOHATrpeBaTENIbHbIE npuodopkI,
AIEKTPOOCBETUTENbHBIC TPUOOPHI, TATbBAHUKA.

11 KIJACC

Paznen 4. JinekTpoauHaMuKa

Tema 3. Mazcnummnoe none. I1eKmpomMacHUMHAA UHOYKYUA

IlocTtosHHble  MarHuThl.  B3amMopeiicTBMEe  ITOCTOSHHBIX  MarHuTOB.
MarautHoe mosne. BekTtop MarHuTHOM uWHAYKIUU. [IpuHUMN Cynepno3uiuu
MAarHUTHBIX MMOJIeH. JIMHMM MarHUTHOM WHAYKUWU. KapThHa JUHUNA MarHUTHOM
WHJIYKIIUY TOJI MOCTOSTHHBIX MAarHUTOB.

MarautHoe TOJ€ TPOBOJHMKA € TOkOoM. KapTuHa JnMHMN WHIYKIUH
MarHMTHOTO TMOJISI JUIMHHOTO TPSMOTO MPOBOAHMKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJHUKA, KATYIIKU ¢ TOKOM. OnbIT Opctena. BzaumoaeicTBue npoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ MOyJib U HallpaBJieHUE. [[BUKEHHE 3apsiAKEHHOW YaCTHUIIbI
B OJTHOPOJHOM MarHuTHOM Tose. PaGota cuibl JlopeHiia.

SBneHne AJIEKTPOMAarHUTHOW WHAYKOMH. [loTOK BEKkTOpa MAarHUTHOMN
WHIYKIUUA. OJIEKTPOABMIKYILAST CWJIA HWHAYKIMHA. 3aKOH JJIEKTPOMAarHUTHOU
uHaykiuu dapanest.

BuxpeBoe »iexkTpuueckoe Iose. IJIEKTPOABMXKYIAs CUJIa HWHIYKIUU B
MPOBOJAHUKE, IBHKYIIIEMCS TOCTYNATEILHO B OJJHOPOHOM MAarHUTHOM IIOJIE.

[TpaBuiio Jlenna.

NHnykTUBHOCTh.  SIBJ€HHME CaMOMHAYKIMU. OJICKTPOABWKYIIAs  CHJIA
CaMOMHIYKIINH.

DHEPrusi MAarHUTHOTO MOJIS KaTYIIKK C TOKOM.

DJIEKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpPOMCTBA M TMPAKTUUECKOE TMPUMEHEHHUE: TOCTOSHHbBIC
MAarHuThbl, JJIEKTPOMArHUTHI, SJECKTPOABUIATENb, YCKOPUTEIU DJIEMEHTAPHBIX
YaCTHUIl, THIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE JIEKTPOHHOI'O MTy4YKa MArHUTHBIM TTOJIEM.

JIMHUYM MHIYKIIMU MAarHUTHOTO TIOJIS.

B3aumopelicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SBieHUE IEKTPOMArHUTHOW MHIYKIIUH.

[TpaBuiio Jlenna.

3aBUCUMOCTD 3JICKTPOABMXKYILEH CHUJIBI MHIYKIIMM OT CKOPOCTH MU3MEHEHMS
MarHUTHOT'O ITOTOKa.

SBrIeHNE CAaMOMHIYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3ydyeHrne MarHuTHOTO TOJIs1 KATYIIKH C TOKOM.

UccnenoBanue AelCTBUSA MOCTOSTHHOTO MarHUTa Ha paMKy ¢ TOKOM.

UccnenoBanue sBICHUS SJIEKTPOMArHUTHON UHTYKITUU.

Pa3nea 5. Konedanus u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUNHbIE KOJ1eOAHUA

Konebarenbnas  cucrema.  CBOOOIHBIE  MEXaHUYECKHE  KoJeOaHUS.
[Napmonunyeckue konebanus. [lepuon, vacrora, ammutyaa U ¢asza KoaeOaHUH.
[IpyxuHHBIN MagTHUK. MaTeMaTHUUYEeCKUH MASTHUK. YPAaBHEHHE TAPMOHHYECKUX
kosieOanuii. [IpeBpalenre sHeprun Mpy rapMOHUYECKUX KOJIEOAHUSIX.

Konebarenbupiit koHTyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOjJeOaHUS B
UJCATbHOM KOJe0aTeTbHOM KOHType. AHAJIOTUsi MEXIYy MEXaHUYECKUMH W
ANEKTpOMarHuTHeIMU KojeOanusimu. @dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJCATHLHOM KOJIeOaTEILHOM KOHTYDE.

[IpencraBienne o 3aTyxaronux kojieOaHUAX. BbIHYKeHHbIE MEXaHUUECKHE
kosnieOanus. Pezonanc. BeiHyX/1eHHBIE 2JIEKTPOMATrHUTHBIE KOJIEOAHUS.

ITepemennblii  TOK. CHUHYCOMJANbHBIA MEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKAa. AMIUIMTYJHOE W JEHCTBYIOIIEE 3HAUEHUE CHUJIbI TOKa U
HaIPSKEHUS.

Tpanchopmarop. [IpousBoacTBo, nepeaadya U MOTPEOICHUE DIECKTPUUECKOM
SHEPIrUH. JKOJOTMYECKHE PUCKU MPHU MPOU3BOJCTBE 3IEKTpo3Hepruu. Kynbrypa
UCITOJIb30BAHUS AJIEKTPOIHEPTUU B TOBCEIHEBHOM KM3HH.

TexHudeckne yCTpOHCTBAa M MPAKTHUYECKOE IMPUMEHEHUE: SJIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUHU dJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoseOaTeabHOM cUCTeMbl (MPY>KUHHBIA WM
MaTeMaTU4YEeCKUM MasiTHUK).



HaGmronenue 3aTyxaronmx KojaeOaHu.

HccnenoBanre CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

HaGmonenue pesonanca.

CB0OOHBIE JIEKTPOMATHUTHBIE KOJICOAHUSI.

OcuuiiorpaMMbl (3aBUCHMOCTH CHJIBI TOKA M HANIPSKEHUS OT BPEMEHU) JIJIS
AIIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3oHaHC mnpu TOCIHEIOBATEILHOM COCIUHEHUU PE3UCTOpPA, KaTYIIKU
WHJYKTUBHOCTH U KOHAEHCATOPA.

Mojenb TUHUU 3JIEKTpOoTnepeaadn.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

HccnenoBanne 3aBUCHMOCTH TIEPHOIA MaJIbIX KojeOaHUW rpy3a Ha HUTH OT
JUTUHBI HUTH M MacChI Tpy3a.

UccnenoBanne TmEepeMEHHOr0 TOKa B IEMM M3  TOCJIEA0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPAa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHBLE 80TIHbL

MexaHnnyeckue BOJIHBI, YyCIOBUs pacnpocTpaHenus. Ilepuon. CxkopocTb
pacnpoCcTpaHeHuss U JJyiMHAa BOJHBL. [lomepeuHble W MPOJOILHBIC BOJHBI.
HNutepdepenmus n qudpaxiys MeXaHUIECKUX BOJIH.

3Byk. CxopocTh 3ByKa. ' poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI M3JTYYEHUS DJICKTPOMATrHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B sanekTtpomaruutHoit BoiHe. CBoicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPaKCHHE, MpeOMJICHUE, Tosapu3aius, Judpakius,
unTepdepernns. CKOpoCTh 3IEKTPOMAarHUTHBIX BOJH.

[IIxkana 3M€KTPOMAarHUTHBIX BOJH. [[puMeHEHHE 3JEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIUTIBI paIUOCBSA3U U TeNEeBUACHUS. Pagnonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOIIECH CpeIbl.

TexHuueckue yCTPONUCTBA M MPAKTUYECKOEC NPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YyJIbTpPa3ByKOBasi JMArHOCTHKA B TEXHUKE W MEAUIMHE, pajaap,
paguonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-nieun.

Jlemoncmpayuu

OO6pazoBaHue U pacIPOCTPaHEHHUE TOTIEPEUHBIX U MTPOIOIBHBIX BOJIH.

Komne6mromeecst TeJ10 kKak HCTOYHUK 3BYKA.

HaGmronenne orpakeHus M IpeJIOMIICHUST MEXaHUYECKUX BOJIH.

Ha6monenune naTepdepeHint u 1uGppakiind MEXaHUIECKUX BOJIH.

3BYKOBOI pE30HAHC.

HaGmromeHne CBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
YaCTOTOM KOJICOaHUM.



HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpakeHHUE,
peJIoMJICHHE, TTOJsIpu3aIus, Tudpakius, nHTepdepeHIIHs.

Tema 3. Onmuka

I'eomerpuueckast onrtuka. I[IpsiMoinHENHOE pacnpoCTpaHEHUE CBeTa B
ogHopoaHou cpexe. JIyu cBera. ToueyHbld HICTOYHUK CBETA.

OtpakeHue cBera. 3aKOHBI OTpakeHHUs cBeTa. [locTpoeHne nM300pakeHul B
MJIOCKOM 3€pKajie.

[Ipenomiienue cBeTa. 3aKOHBI MpETOMIICHUS CBeTa. AOCOTIOTHBIN MOKA3aTeINb
npeinomsieHus. IlonHoe BHyTpeHHee oTpa)keHue. IIpenenbHblii yroa MOJHOTO
BHYTPEHHETO OTPAKECHUS.

Hucniepcus cBeta. ClI0XHBIN cocTaB Oesoro ceera. LIper.

ColOuparomue W pacceuBaroniue JHH3bBL. ToHkas mauH3a. DOKycHOe
paccTosiHUEe W ONTHYEeCKas CHuJia TOHKOW JMH3BI. [locTpoeHue wn3o0pakeHUil B
COOMPAOIINX U PacCEeHUBAIONIUX JIMH3aX. DopMysia TOHKOHW JIMH3BI. Y BEIMYCHUE,
JlaBaeMoe JTUH30M.

[Ipenesnbl MPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBas ontuka. WuTepdepenuns cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBus HaOMOIEHUS MaKCUMYMOB M MHHHUMYMOB B HHTEp(EpPEHIIMOHHON
KapTHUHE OT ABYX CMH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakmus cBera. JludpakuuonHas pemérka. YcClIoBUE HaOIIOISHUS
IJIaBHBIX ~MaKCUMyMOB TIpM  MaJ€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TUPaKIMOHHYIO PEIIETKY.

[Tonsipuszanus cBeTa.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHUE: OYKH, JIyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS pelIéTKa, OJISIPOUI.

Jlemoncmpayuu

[IpssmosiHEHOE paclpOCTpaHEHUE, OTPAKECHHE U TIPEJIOMJICHHE CBETa.
Ontrueckue mpudOopHI.

[TonHoe BHyTpeHHEE oTpaxkeHue. Mojiesib CBETOBOA.

HccnenoBanue CBOMCTB U300payKeHUM B JIMH3AX.

Mojenu MUKpOCKOTIa, TEIECKOIA.

HaGmronenne natepdepeHnm crera.

HaGmonenue nudpakinu ceera.

HaGmronenne nucnepcuu cBeTa.

[Tonydyenue cekTpa ¢ MOMOIIbIO TPU3MBI.

[TomyueHue criekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.

HaGronenue nmonsipusaiiuy cBeTa.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi



N3mepenne nmokazaTesi NpeOMIICHUS CTEKIIA.
HccnenoBanue CBOMCTB U300payKeHUI B JIMH3AX.
HaGmronenne nucnepcuu cBeTa.

Paznen 6. OcHOBBI cCIENMAIbHON TEOPUH OTHOCUTEJIBLHOCTH
['pasuIel TPUMEHMMOCTH — KJIACCHYECKOM  MEXaHUKH. [TocTynatsl
CIIEIIUAJIbBHOW TEOPHH OTHOCHUTEIBbHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCHTEIFHOCTH DUHIIITCHHA.
OTHOCUTENTBFHOCTh OJTHOBPEMEHHOCTH. 3aMe/JICHHE BPEMEHH U COKpallleHHe
JUTAHEL.
DHeprus U UMNYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBs13b MaccChl ¢ BHGPFI/IGﬁ U UMITYJIbCOM pGJIHTHBI/ICTCKOﬁ YaCTHUIIbI. SHGPFI/I}I
ITOKO4I.

Pa3pnen 7. KBanroBas ¢pusuka
Tema 1. dnemenmul K6AHMOBOU ONMUKU
®oronsl. ®opmyna [lnanka cBs3u sHeprun GOTOHA C €T0 YACTOTOW. DHEPrus
¥ UMITYJIbC (DOTOHA.
OTtkpeiTue u uccienaoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI
dborodddexra. YpaBHenue JDiHmTeHa 111 portodrddekra. «KpacHas rpaHuiia»

dbotorddexra.

JlaBnenwme cBeta. OnbiTel 1. H. JIeOGeena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckue ycTpoilcTBAa W MPaKTUUECKOe IpUMEHEHHe: (OTOIIEMEHT,
dboTogaTUMK, COTHEYHAs: OaTapesi, CBETOUO/I.

Jlemoncmpayuu

dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IJIACTUHOM.

Hccnenoranue 3akoHOB BHeHETo ¢hoTodd dekra.

CBeToauon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pe3epdopna mo paccessHUIO 0 -4acTHIIL.
[Imanerapnas moxaens aroma. Iloctynatel bopa. M3nmyuenue wu mormnomieHue
(GOTOHOB MpU mepexojie aToMa C OJHOrO0 YPOBHS SHEPrUM Ha Jpyroil. Bumel
crekTpoB. CIIEKTp YPOBHEW SHEPrUU aToMa BOJIOPO/IA.

BosnHoBbie cBoicTBa yacTull. BonHbl ne bpoiis. KopnyckysipHO-BOJTHOBOM
IyaJli3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHHUE.

TexHuueckne yCTpOCTBA M MPAKTUYECKOE NPUMEHEHHUE: CHEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOIT), 1a3ep, KBAHTOBBIM KOMIBIOTED.



Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Ornpenenenue JIMHBI BOJIHBI Ja3epa.
HaGmronenue nuHedyaThIX CIEKTPOB UITYUECHHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, 1abopamoprsie pabomol
HaGmronenne nuHeM4aToro cekTpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuro  cocTaBa
paanoakTuBHOrO u3nydeHus. CBoiicTBa anbda-, Oera-, ramMma-u3IyudeHUs.
BnusHue paaioakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpbeiTHE TIpOTOHA W HeWTpoHa. HykimonHas monens snapa ['eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio sapa. M30Tonsl.
Anbda-pacnan. OJEKTpOHHBIH M TO3UTPOHHBIM OeTa-pacman. ['amma-
U3JlydeHue. 3aKOH paauoakTUBHOTO pacraja.
DHeprusi CBsI3U HYKJIOHOB B sifipe. SnepHbie cuibl. Jle@ekT macchl siapa.
SAnepnsie peakuuu. [leneHue u cuHTE3 A1€Ep.
Anepnsiii peaktop. TepMmosimepubidi cuHTe3. [IpobiieMbl M MEPCHEKTUBBHI
AIEPHON SHEPreTUKUA. DKOJIOTHYECKUE ACTIEKThI SIAEPHON SHEPTEeTUKHU.
DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTtoib1 HAOJIIOIEHUS ¥ PETUCTPALIUU AI€MEHTAPHBIX YACTHII.
dyHaaMeHTaIbHble B3auMoeHcTBUA. EAMHCTBO u3nyeckoit KapTUHBI MUpA.
TexHudeckne ycTpoHCTBa U MPAKTUYECKOE NMPUMEHEHHE: JO3UMETP, KaMepa
Bunbcona, siaepHblit peakTop, aToMHast 6oM0a.
Jlemoncmpayuu
Cu€TynK HOHU3UPYIOLINUX YaCTHL.
Yyenuueckuii sxcnepumenm, 1abopamoprsie pabomol
HccnenoBanue TpeKOB YacTHIL (110 TOTOBBIM (oTOrpadusim).

Paznen 8. JjieMeHTHI ACTPOHOMUM U ACTPOPUIUKHU

Oranbl pa3BUTUA acTpoHOoMUH. [IpUKiIagHOEe 1 MUPOBO33PEHUECKOE 3HAUCHHE
aCTPOHOMMUH.

Bun 3Bé3gHoro ueOa. Co3Besnus, sipkue 3BE3MBI, IJIAHETHI, UX BUIUMOE
JBUKEHUE.

ConneuHas cucrema.

Connue. ConHeuHas akTUBHOCTh. McTtounuk sHepruum CosiHIAa U 3BE3.
3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKH. JlmarpamMma «CHEKTpaJibHBIA Kiacc —
CBETUMOCTBY». 3BE3/bI TJIABHOM MOCIEIOBATENIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» JJIsi 3BE3] TJIaBHOM TMoOcCieqoBaTeIbHOCTU. BHyTpeHHee cTpoeHue



3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3BoIONMU CoJHIA U
3BE3. DTalbl )KU3HU 3BE3I.

Mineunbiii Ilyts — nama T'amaktuka. [lonmoxkenue u aBwxkeHue CoyiHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajakTHK.

Bcenennas. Pacmiupenue Bcenennoit. 3akon Xa06ma. Pazberanue rajakTuk.
Teopust bossioro B3peiBa. PenmmkToBOE U3IIydeHNUE.

MacmradHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnnie mpo6iemMbl aCTPOHOMHUHU.

Yuenuuecxue nabnooenus

HaGmronenust HeBOOpYKEHHBIM TJ1a30M C HCIIOJIb30BAaHUEM KOMITHIOTEPHBIX
NPUIIOKEHUM NIJIs1 OTpeieIeHHs] TTOJI0OKEHUSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3ausl CEeBEpHOTO MOTYIIAPUS U SIPKUE 3BE3BIL.

Ha6monenus B Teneckon JIynsl, uranet, Muneunoro I1ytw.

O6o00maromnee MOBTOPEeHUE

Ponb Qu3uku u acTpoHOMHMM B 5SKOHOMHMYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHOM M ATHUYECKOM cepax NesTeTbHOCTH YelloBeKa, POiib U MECTO (PU3UKH
¥ aCTPOHOMHUU B COBPEMEHHON HayYHOUH KapTHHE MHpPA, pOJib GU3MUECKOU TEOPUHU
B (GOpMHUpPOBAaHUM TIPENCTAaBIECHUNA O (UIUYECKON KapTUHE MHpa, MECTO
bu3nYecKoil KapTUHBI MHpa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIEHUN O IPUPOIE.

MexnpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce ocyiecTBIsieTCs C
Y4ETOM COJAEPKATEIBHBIX MEXIIPEIMETHBIX CBS3C€H C KypcaMM MAaTEeMAaTHKH,
OMOJOTHH, XUMHH, TeoTpadUuu U TEXHOJIOTUH.

Meosicnpeomemnvle nonsamus, CBSI3aHHbIE C M3YyYEHHWEM METOJOB HAYYHOTO
NO3HAHUS: SIBJICHUE, Hay4dHbId (akT, rumnore3a, ¢u3nueckas BEIWYMHA, 3aKOH,
Teopus, HaOJIIOIEHUE, IKCTIEPUMEHT, MOJIETUPOBAaHNE, MO/IEIb, U3MEPEHUE.

Mamemamuka: pelieHUe CUCTEMbl YPaBHEHUM, TPUTOHOMETPUUECKUE
GyHKIMU: CHHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPBI M MX IPOEKUUH HA OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB,
NPOU3BOJIHBIE AJIEMEHTApHBIX (YHKIMM, TPU3HAKU TOJ00US TPEYroJIbHHUKOB,
oTpeJieNIeHHe TUIONIAIN IIIOCKUX PUTyp U 00bEMa Tell.

buonocus: »nexktpuyeckue SBICHUS B JKUBOW MPHUPOIE, KoJieOaTelIbHbIC
JNBW)KEHUS B )KMBOU MPUPOJIE, ONTUYECKUE SIBIICHUS B KHUBOU IIPUPOJE, IEUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJIIIMYECKasl CTPYKTypa TBEPABIX
TEJd, MEXaHU3Mbl O0Opa30BaHMUS KPUCTAUIMYECKOM PEIIETKH, CHEKTPaIbHBIN
aHaJn3.



l'eocpaghusi:  marHUTHBIE TONIOCa 3€MJIM, 3alleKd MAarHUTHBIX PV,
boToCchEMKA 36eMHOM TOBEPXHOCTH, NMPEJCKA3aHNUE 3eMIICTPSICEHUH.

Texnonoeua: JDWUHUU DIIEKTpOIEpenad, TeHepaTop IEePEMEHHOIo TOKa,
ANEKTPOABUTATENb, WHAYKIIMOHHAS T[€4Yb, pajap, paJluonNpUEMHHK, TEIEBHU30p,
anTeHHa, teiedoH, CBY-meub, MpOEKIMOHHBIN ammapar, BOJOKOHHAs OINTHKA,
coJiHeYHas 6arapes.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenMera «®Du3uka» Ha YPOBHE CpPEIHEro OOIIEero
oOpa3oBaHus (6a30BbI YPOBEHb) JOJDKHO OOECIEYHUTHh JOCTHIKEHHUE CIEAYIOIINX
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTaTOB.

JIMYHOCTHBLIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHMsS yueOHOro npenmera «Dusnkay TOJKHbBI
OoTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYYaromIuxcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3ULKMEH JMYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHHMX  YOEXKIECHMH, COOTBETCTBYIOIIHNX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOro OOIIEeCTBa, PACIIUPEHUE KU3ZHEHHOTO
OTIbITA U OMbITA JESITEILHOCTH B IMPOIIECCE pealn3allid OCHOBHBIX HaIpaBJICHHM
BOCIHUTATENILHON JESTENBHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:xaaHCKOT0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKON MO3ULIMH 00YUYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUUCKOTO OOIIECTRA;

OPUHITHE  TPAJAMIMOHHBIX  OOIEYETOBEUECKHMX TYMAHHUCTUYECKUX |
JEMOKPaTHYECKUX IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEILHOCTh B MHTEpECaX TpakIaHCKOTO
oO0IIIecTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTEILHON OpraHu3aliy;

YMEHHUE B3aMMOJIeiCTBOBATH C COITMATBLHBIMU HHCTUTYTaMU B COOTBETCTBUU C
X QYHKIMSMU U Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHUTApPHOU U BOJIOHTEPCKOM NIEATETLHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh poccuiickoi rpaXXKIaHCKON UJICHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHHUS, STUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OILIEHMBATh CHUTYallMI0 M TMPUHUMATh OCO3HAHHBIE peEIIeHUS,
OPUEHTHUPYACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU, B TOM YHUCJIE B
TS TEBbHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMUYUBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIMTAHUS

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIIOUasi 3CTETUKY HAy4YHOTO TBOPYECTBA,
npucymiero Gpu3n4ecKkoil HayKke;



5) Tpy10BOro BOCIMTAHMS:

MHTEpPEC K pas3MuHbIM cdepam TpodecCUOHATLHON NeATeIbHOCTH, B TOM
YHUCJIe CBA3aHHBIM ¢ (PU3UKOM M TEXHUKOW, YMEHHE COBEPIATh OCO3ZHAHHBIN BHIOOD
Oynymieit mpodeccuu U peaan3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JIACTH
(GhU3UKH Ha IPOTSHKEHUHU BCEH JKHU3HU,

6) 3K0J10rNYeCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh HKOJOTHMYECKON KYJIBTYphl, OCO3HaHWE TJIO0AIHLHOTO
XapaKTepa PKOJOTUUECKUX TPOoOIeM;

TUTAHUPOBAHUE U OCYIIECTBIEHUE ICUCTBUM B OKPYIKAIOIIEH cpejie Ha OCHOBE
3HAHUS LIeJIed YCTONYMBOTO Pa3BUTHS YEJIOBEUECTRA;

pacuIipeHre OIbITa JASATETbHOCTH HKOJOTHYECKOW HamnpaBIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 110 PU3HKE;

7) IEHHOCTH HAYYHOI0 NMO3HAHUSI:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UIECKON HAYKH;

OCO3HAHWE IIEHHOCTH HAY4YHOW JeATEeNbHOCTH, TOTOBHOCTH B IpOIECCe
U3ydeHuss  (QU3UKA  OCYIIECTBIATH  IPOCKTHYHO M HCCIEIOBATEIBCKYIO
NeATeIbHOCTh UHINBUAYAJIFHO U B TPYIITIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUS
Ba3oBble JJoruyeckue JelicTBUA:
CaMOCTOSITEIbHO  (OPMYJNIMPOBaTh W aKTyallM3UpOBaTh  MpoOJieMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;
ONpeAeisaTh ILENU ACATEIIbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPUU HX
JIOCTHKCHHS,
BBISBJISITH  3aKOHOMEPHOCTHM UM TPOTHUBOpPEUHsT B  paccMaTpUBaEMbIX
(hUBUIECKUX SBJICHUSX;
pa3pabaThiBaTh IJIaH PEHISHHsS MPOOJIEMBbI C YUETOM aHAIN3a MMEIOIINXCS
MaTepUalbHbIX U HEMaTEpUAJIbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B JEATEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB
1[EJIIM, OIIEHUBATh PUCKHU MOCJICACTBUMN AEATEIBbHOCTH;
KOOPJMHUPOBATh U  BBHINOJHITH pabOTy B  YCIOBUAX  peabHOIO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
Pa3BUBATh KPEATHUBHOE MBIILJICHUE MPU PEIISHUH )KU3HEHHBIX TPOOJIEM.
Ba3oBnble uccienoBarejabcKHue JeHCTBUSA:
BJIQJICTh HAYYHOW TEPMHUHOJOTHEN, KIIOYEBBIMU MOHSATUSIMHU U METOJaMU
(bu3nYeCKOr HaYKH;



BJIaJIETh HaBBIKAMH Y4€OHO-HCCIIeIOBATEILCKON M MPOCKTHON EeATeIbHOCTH
B 00acT (PU3HWKH, CIIOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOUCKY
METOJIOB PEIICHUs 3a/1ad (U3NYECKOTO COJEP)KaHUsS, MPUMEHEHUIO Pa3IMYHBIX
METOIOB ITO3HAHUS;

BIAJIETh BHJAMHU JEATCIBHOCTH IO TIOJYyYEHHUIO HOBOTO 3HAHUS, €ro
MHTEpPIpETallii, MPeoOpa3oBaHUI0O W TIPUMEHEHHI0O B PA3IMYHBIX YYeOHBIX
CUTYaIUSIX, B TOM YHCIIC TIPHU CO3JaHUH YICOHBIX MIPOCKTOB B 00JIACTH (PUBUKH;

BBISIBIIAITh TPUYMHHO-CJIICJCTBEHHBIC CBSI3M M aKTyaJHU3WpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3y €€ pelIeHHs, HaXOAWTh apryMEHTHhI IS JO0Ka3aTelbCTBA
CBOMX YTBEP)KIICHUH, 3a/1aBaTh MapaMeTPhl U KPUTCPUH PEIICHHS,

aHAIM3UPOBATh TOJYYCHHBIE B XOJE€ pEIIEHUS 3aJayd  pe3yJIbTaThl,
KPUTHYECKU OIICHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHUE B HOBBIX
YCIIOBUSX;

CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIC 3aJauyd B 00pa3oBaTEIbHON
AESTELHOCTH, B TOM YHCJIE TIPH U3YYCHUU (DU3HKH;

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh TIEPEHOCHTHh 3HaHWsA TO (QU3UKE B MPAKTUYECKYI0 00IacTh
KHU3HEICITCITHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HJIEH, MPEJIaraTh OPUTHHAILHBIC MTOIXO0/IbI U PEIICHUS;

CTaBHUTh MPOOJIEMBI U 33/1a49H, IOIYCKAIONINE ATbTEPHATHBHBIC PEIICHHS.

Pa6oTa ¢ undpopmanmeii:

BJIaJIETh HABBIKAMU TONydeHUs MHPOpMAIH (PU3MUECKOTO COJACp)KAHUS H3
HUCTOYHHKOB PAa3HBIX THUIIOB, CaMOCTOSITEJIBHO OCYIIECTBISTH TOWCK, aHAJH3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETAlni0 WHPOPMAIMU Pa3INIHBIX BHIOB U (Bopm
TPEICTaBIICHUS;

OILIEHUBATh JJOCTOBEPHOCTHh MH()OPMAIINH;

UCTIOIB30BaTh  CpelcTBA  HMH(POPMAIMOHHBIX HW  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHIA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPTaHH3AI[MOHHBIX
3aJa4 ¢ COONIOICHHEM TpeOOBaHWN JPrOHOMHUKH, TEXHHKH O€30MacHOCTH,
THTUEHBI, PECYpCOCOEpPEKCHUs, TMPAaBOBBIX H  OTHYECKUX HOPM, HOpPM
nH(OpPMaIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTHl (U3MUYECKOTO COACpPX)AHUS B pa3IMUHBIX (dopMaTax cC
yu€ToM Ha3zHAYCHHUS MHPOPMAIMH U 1IEJICBON ayJAUTOPHUH, BHIOMpAst ONTUMAIBHYIO
dbopMy mpecTaBIeHUS U BU3yalTnu3allnu.

KoMMyHnKaTHBHBIE YHHBEPCATbHbIE YUeOHbIE TeiiCTBHUSL:
OCYIIECTBIIATH OOIIEHNE Ha YPOKaX (PM3HKHU M BO BHEYPOUHOU JIEATEITHHOCTH;
pacro3HaBaTh MPEANOCHUTIKH  KOH(MDIUKTHBIX CHUTyallMd H  CMST4arh
KOH(DJIUKTHI,



pa3BEPHYTO W JIOTHYHO HW3JIaraTh CBOI TOYKY 3PEHUSI C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

MOHMMATh M WCIOJB30BaTh MPEUMYIIECTBA KOMaHIHON M WHANBUIYATHHON
paboTHI;

BBIOMPATh TEMAaTUKy U METOJbI COBMECTHBIX JCHCTBHU C Yy4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH Ka)KJIOTO WiIeHa KOJUICKTHBA,

NpUHUMATh [EIH  COBMECTHOH  JCSTEIbHOCTH, OPraHW30BbIBaTh U
KOOPJMHUPOBATh JEHCTBUS TO €€ JOCTH)KCHHIO: COCTAaBJISITh IUIAH JICWCTBUH,
pactpeneniaTh poiu ¢ y4ETOM MHEHHHA Y4YaCTHHKOB, OOCYXIaTh pPE3yJbTaThI
COBMECTHOW paboTHI;

OIIEHWBATh KauyeCTBO CBOETO BKJIaJa M KAXKIOTO yYacCTHUKAa KOMAaHIBI B
OOIIHiA pe3yabTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeyiaraTh HOBBIE TMPOCKTHI, OIICHWBATh WJACH C TIO3UIIMH HOBH3HBHI,
OPUTHHAIHHOCTH, MPAKTUICCKON 3HAUNMOCTH;

OCYIIIECTBIIATh TIO3UTHBHOE CTPATETHYECKOE TIOBEJCHUE B Pa3IMYHBIX
CUTYaIUSX, IPOSBISITE TBOPUECTBO M BOOOpaKEHHE, ObITh MHUIIHATHBHBIM.

PerynsiTuBHbBIE YyHHBEpPCAJbHbIE yUeOHbIe 1eHCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATEIBHYIO JIEITEIIBHOCTh B 00JACTH
(GU3UKH M aCTPOHOMUH, BBIABIATH MPOOJIEMBI, CTaBUTh U (HOPMYITUPOBATH
COOCTBEHHEIC 3a/1a4M;

CaMOCTOSITEILHO COCTAaBJISITh IUIAH PEIICHUS PACUYETHBIX M KaYeCTBEHHBIX
3a/1a4, MJIaH BBITIOJTHEHHS TPAKTHYECKON pabOThI ¢ YYETOM UMEIOLITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTCHUM;

JlaBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacuIupsTh paMKH y4eOHOTo MpeIMeTa Ha OCHOBE JIMUHBIX MPEATOUTEHHH;

7enaTh OCO3HAHHBIM BBIOOp, apryMeHTHpPOBaThH e€ro, OpaTh Ha ce0d
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

criocoOCTBOBaTh (OPMUPOBAHUIO M TMPOSBICHHUIO JPYIUIIMU B 00JIaCTH
(hU3UKH, TOCTOSIHHO TMOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJICKT:

JlaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTUBBI B JEATEIHLHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJILTATOB IIEISIM;

BJIAJ€Th HABBIKAMHU  [IO3HABATEJIbHOM  peduiekcun Kak  OCO3HaHUs
COBEpIIAEMBIX JCHCTBUA M MBICIUTEIBHBIX MPOILECCOB, HUX pPE3yJbTaTOB U
OCHOBAHUM;

UCITIOJIB30BaTh MPUEMBI pedIIEKCUU I OLIEHKW CUTYaIlMH, BEIOOpa BEPHOTO
pelIeHUS;



YMETh OIIEHUBATh PUCKHM U CBOEBPEMEHHO MPUHUMATH pEHICHUS MO HUX
CHU)KEHHUIO;

NPUHUMATh MOTHUBBI M apryMEeHTBl JAPYIMX TMpH aHalu3e pe3yJbTaToB
NS TEbHOCTH;

NPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHUBBI M apryMEHTBl JAPYIMX TPU aHalu3e pe3yJbTaToB
NS TEebHOCTH;

NpU3HABATh CBOE MPABO U MPABO APYTHX HA OMIMOKH.

B mnporecce AoCcTHXEHUS JTUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MPOTPaAMMBI
no ¢u3MKe 1 YPOBHS CcpeaHero oOmiero oOpa3oBaHUA Yy OOYyYarOIIUXCS
COBEPIIEHCTBYETCS HMOIMOHATBHBIH UHTEIIEKT, Ipeanoiaraomumi
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHMs, BKIIIOYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE IMOLIMOHATILHOE
COCTOSIHUE, BUJIETh HAINPABIEHUS Pa3BUTHS COOCTBEHHOM AMOIIMOHAIBLHOMN cephl,
OBITh YBEpECHHBIM B ce0e;

CaMOpETyJTUPOBaHMs, BKIIOYAIOIIET0 CaMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJECHHE, CIIOCOOHOCTh aJanTUpPOBAThCS K
AMOIIMOHATEHBIM U3MEHEHUSIM U MPOSIBISITh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTpEMIICHHE K JOCTHKEHUIO LETH U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHUE JI€WCTBOBATh HCXOJs U3 CBOMX
BO3MOXKHOCTEH;

AMIIATUH, BKIIOYAIONEH CIOCOOHOCTh MOHUMATh IMOIIMOHATILHOE COCTOSIHUE
IpYTHX, YYUTBIBATH €ro TMpPH OCYIIECTBICHUU OOIIEHUsS, CIOCOOHOCTh K
COUYYBCTBHUIO U COIIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOUYAIOIUX CIOCOOHOCTh BHICTPAUBATH OTHOIICHHUS
C APYTUMH JIOJIbMU, 3a00TUTHCS, TIPOSIBIISATh UHTEPEC U pa3pemiaTh KOHOIUKTHI.

NPEAMETHBIE PE3YJIbTATDBI

K konny oOyuenuss B 10 kiacce mnpeameTHbIe pe3yJibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUA:

JEMOHCTPUPOBATh HAa MPHUMEPAX POJb U MECTO (PU3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUM, B MPAKTUYECKON AEATEINBHOCTH JIIOJIEH;

VUUTBIBATh TPaHUIBl TPUMEHEHUS W3YyYECHHBIX (U3HYECKUX MOJIETIEH:
MaTepHalibHas TOYKa, WHEPIHAIbHAs CHUCTeMa OTCcuéTa, adCONIOTHO TBEPIOE TENO,
UJICTbHBIN Ta3, MOJEIN CTPOEHHUS Ta30B, KUAKOCTEH U TBEPABIX TEJ, TOUCUHBIH
AIEKTPUUECKUM 3apsijl pU pelieHnH PU3NYeCcKuX 3a/ay;

pacno3HaBaTh (pu3nyYecKue ABICHUS (TMPOIECCHI) U OOBACHIATH UX Ha OCHOBE
3aKOHOB MEXaHHMKH, MOJIEKYJISPHO-KUHETUYECKON TEOpUU CTPOCHHs BEUIECTBA U



AJEKTPOJUHAMUKUA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSAMOJMHEWHOE
JBIDKCHHE, CBOOOJHOE TIaJICHWE TeJ, JBM)KCHHE I10 OKPYXHOCTH, HWHEPIUS,
B3auMoeicTBre Tel, Tuddy3us, OpOyHOBCKOE IBUKECHHUE, CTPOCHUE JKUIKOCTEH
U TBEPJBIX TEJl, U3MEHEHHE 00bEMa TeJ MPU HarpeBaHUM (OXJIAXKICHUHN ), TEIIJIOBOE
paBHOBECHE, HCMapeHue, KOHJCHCAIUs, IJIABJICHUE, KpUCTAIIU3alus, KUIIECHHUE,
BJIQYKHOCTh BO3/lyXa, MOBBIIICHUE AABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCy/i€, CBS3b MEXAY MapaMeTpaMu COCTOSIHMA Ta3a B H30Ipoleccax,
AJIEKTpU3aIIUs TEJl, B3AUMOJECHCTBUE 3aPs/IOB;

OMHUCHIBATh MEXaHUYECKOE JBM)XKCHHUE, UCMONB3Yys (U3NYECKHE BEIUYUHBI:
KOOpAWHATa, NyTh, IEPEMENICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHia,
UMITYJIC Teja, KHHETHYECKasi dHEPrus, MOTCHIMAJIbHAsl dHEPTUsi, MEXaHU4YecKas
paboTa, MeXaHWYeCKass MOINHOCTh;, INIPU OINKHCAaHUU TMPABWIBHO TPAKTOBATH
(U3UYECKUI CMBICIT HCTOJB3YEMbIX BEIWYMH, MUX OOO3HAUCHHMS W EIUHUIIBI,
HAXOJUTh (POPMYJIBI, CBSA3BIBAIOIIME JAHHYIO (PU3UUECKYIO0 BEJIUUYHUHY C JIPYTHUMHU
BEJIMUMHAMH;

ONUCHIBATh M3YYEHHBIC TEIUJIOBBIC CBOWCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCTIONB3ysl (U3UYECKHE BEJIMYMHBI: JaBJIEHHWE Tas3a, TeMmIepaTypa, CpeaHss
KMHETUYECKasi SHEPTUsl XaOTUYECKOTO JBM)KEHUSI MOJICKYJ, CpeAHEKBaIpaTU4HAas
CKOPOCTh MOJICKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padbora rasa,
KOA(PUIIMEHT TI0JE3HOr0 JICMCTBUSA TEIUIOBOT'O JIBUTATENs; TPH OIHUCAHUHU
NpPaBUIBHO TPaKTOBAaTh (U3MYECKUM CMBICI HCIOJIB3YyeMbIX BEJIWYMH, HX
0003Ha4YeHUs] W CIUHMIIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIINE JIAHHYIO
(hU3UYECKYIO BETUUMHY C IPYTUMHU BEJIMUYNHAM;

OMUCHIBATh U3YUYEHHBIC DJICKTPUUECKHUE CBOMCTBA BEILIECTBA U JIEKTPUUYECKUE
SBJICHUS (TIPOLIECCHI), UCTIONIB3Ysl (PU3NUECKUE BEITUUMHBI: JICKTPUYCCKUM 3apsij,
AJIEKTPUYECKOE T0JI€, HAMPSHKEHHOCTH MO, MOTEHIIUAJ, Pa3HOCTh MOTEHIINAIOB;
Opyd ONMUCAHUM TIPABUIBHO TPAKTOBATh (U3UYECKUM CMBICT HCIIOIb3YEeMbIX
BEJWYWH, WX OOO3HAYEHUS W CIWHUIIbI; YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3MYECKYIO BEJIMUMHY C IPYTUMH BETUIMHAMU,

aHAJM3UPOBATh (PU3MYECKHUE MPOIECCHl W SBICHUS, UCIOIb3Yys (pu3nueckue
3aKOHBI U IPUHIUIIBL: 3aKOH BCeMUpHOro Tsarotenus, I, I u 111 3akonsr HptoToHa,
3aKOH COXPaHCHHUSI MEXaHUYECKOW DSHEPruu, 3aKOH COXpaHEHHs HMITYJIbCa,
OPUHLMI CYNEPHO3UIIMU CHUJI, TMPHUHIIMIT PABHOINPABUS HWHEPUUAIBHBIX CHCTEM
OTCYETa, MOJEKYJISIPHO-KMHETUUECKYI0 TEOPHUIO CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW PHEPTUHU TEIJIOBOTO JABMXKEHHUSI MOJIEKYJ C
aOCOJIFOTHOW TeMIepaTypou, MEepBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHCHHS
AJIEKTPUYECKOTO 3apsna, 3akoH KylloHa, Npu 3TOM pa3anyaTh CIOBECHYIO
(GhOopMYyJIHPOBKY 3aKOHA, €T0 MaTeMaTHYECKOE BBIPAKEHHUE W YCIOBUS (TPaHUIIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TIPUHIIMIBI  JCHCTBUS  MAIlWH, TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCIOBHS WX OE30MMACHOTO HCIIOJIb30BAHUS B
TIOBCETHEBHOM JKU3HU;

BBITIOJIHATh JKCIEPUMEHTBHI T10 HWCCIIECIOBAaHUIO (HU3UYECKHX SBICHUN U
IPOIIECCOB C WCIOJIB30BAaHUEM TMPSIMBIX M KOCBEHHBIX HW3MEPEHHH, MPH 3TOM
dbopMynupoBaTh TpoOiieMy/3ajady H TUNOTE3y Y4eOHOTO OJKCIIEpHUMEHTa,
coOMpaTh YCTaHOBKY W3 IMPEAJIOKEHHOTO OOOpYyIOBaHUS, MPOBOIUTEH OIBIT U
(bopMyIUpPOBaTh BHIBOJIBI;

OCYIIECTBIIATH MPSIMbIE U KOCBEHHBIE M3MEPEHUs (U3HUECKUX BEITUYHH, TIPU
ATOM BBIOMPATh ONTHUMAJBHBIA CIIOCOO HM3MEPEHUS W HCIOIh30BaTh H3BECTHHIC
METOJIbI OTICHKH ITOTPEITHOCTEH H3MEPEHHUIA;

UCCIIEZIOBATh  3aBHUCHMOCTH  MEXAy  (HU3MYECKMMH  BETUYMHAMU  C
UCTIOh30BAaHUEM TMPSIMBIX HM3MEPEHUH, MPH ITOM KOHCTPYHPOBATh YCTAHOBKY,
¢buKCcHpoBaTh PE3yabTaThl TMOJYYEHHOW 3aBUCUMOCTH (U3MUECKUX BEIUYUH B
BUJIC TaOJIUIl U TPadUKOB, IeTaTh BRIBOIBI TI0 Pe3yIbTaTaM HCCIICTIOBAHUS;

coOro/IaTh MpaBuiia 0E30MacHOTO Tpyda MPH MPOBEISHUN HCCIICTOBAaHUA B
paMKax y4eOHOro SKCIEpUMEHTa, YIeOHO-MCCIIEeNOBATEIILCKOH M TPOCKTHOM
AESTEFHOCTH C UCIOJIB30BAaHUEM H3MEPHUTEIBHBIX YCTPOMCTB M JTaOOPATOPHOTO
000py1I0BaHUS;

pemats pacu€THBIE 3aJa4d C SBHO 3aJaHHOW (DHU3MUYECKON MOJIeNbio,
UCTIONB3YsI PU3MYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHAN3a YCIOBUS 3a1aduH
BBIOUPATh (PU3UUECKYIO MOJIEb, BBIACIATH (YU3MUECKHUE BEIHYMHBI U (HOPMYIIHI,
HEOOXOAMMBIE I €€ pelIeHUs, MPOBOJAUTHh PacUYEThl U OLEHUBATH PEATBHOCTH
MOJTYYEHHOT'0 3HAUEHUS (PU3NICCKON BETUIHMHEI;

pelaTh KaueCTBEHHBIC 33a/1a4l: BEICTPAUBATh JIOTHUECKH HEMPOTHBOPEUHUBYIO
IETIOYKY PACCYKIEHUN C OMOpoil Ha W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH |
buznyecKue SBICHHUS;

UCTIOB30BaTh ~ TPH  pelIeHWW  y4eOHBIX  3a7ad  COBPEMCHHBIE
MHPOPMAITMOHHBIC TEXHOJIOTHUHU JUISI TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIH
U TIPEACTaBICHUSI y4eOHON M HAYYHO-TIOMYJIIPHOW WH(OPMAINU, TIOTyYEHHOW U3
pa3IMYHBIX UICTOYHUKOB, KPUTUIECKU aHATU3UPOBATh MOTydaeMyI0 HHPOPMAITHUIO;

MPUBOJNTH MPUMEPHI BKIIAZa POCCUIUCKUX M 3aPYOCIKHBIX YIEHBIX-(DU3HKOB B
pa3BUTHE HAYKH, OOBSICHEHHE IIPOIECCOB OKPYKAMIIEr0 MHpa, B Pa3BUTHE
TEXHUKHU W TEXHOJIOTHA;

UCTIOJIh30BaTh TECOPETHYECKHE 3HAHUS MO (PU3WKE B MOBCEIHEBHOW JKU3HU
i obecrieueHus] 0€30MacHOCTH TP OOpaIleHHH ¢ MPUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3JI0POBbS M COOIIOJCHHUS HOPM 3KOJIOTHYECKOTO
TIOBEJICHUS B OKpY’KAOIIeH cpelie;



paboTath B TpymIe C BHIMOJTHCHUEM pAa3IMYHBIX COIUAIBHBIX POJICH,
IUIAHUPOBaTh PAa0OTy TPYIIbBI, PAIMOHAIBHO paclpeiesiaTh OOS3aHHOCTH |
TUIAHUPOBAThH JIEATEIPHOCTh B HECTAHAAPTHBIX CUTYaIlUsAX, aJCKBATHO OICHUBATH
BKJIa/T K&KJIOTO U3 YYaCTHUKOB IPYIIIBI B PEIICHNE pacCMaTPUBAEMOM TIPOOIIEMBI.

K xonHmy oOydenuss B 11 kiacce mpeaMeTHBIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaxaTh CPOPMHUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHUM:

JEMOHCTPHUPOBATh HAa MPUMEpPAX Poib W MeCTOo (U3HKH B (HOPMHUPOBAHHH
COBPEMEHHOW Hay4YHOH KapTUHBI MHpa, B PA3BUTUH COBPEMECHHON TEXHHUKH U
TEXHOJIOTHI, B TPAKTHYECKOH NEATEeIBbHOCTH JIFOJIEH, IETOCTHOCTh M EIUHCTBO
(bU3NYECKON KapTUHBI MUPA;

YUUTHIBATh TPAHMIBl MPUMEHEHUS W3yYEHHBIX (U3HUECKUX MOJIEIICH:
TOUYCYHBIN AICKTPUUSCKUN 3apsil, Iyd CBETa, TOUYCUHBIN UCTOUYHUK CBETA, SJCpHAs
MOJIeh aTOMa, HYKJIOHHAs MOJENh aTOMHOTO slpa NpPH peuieHUH (HU3HUECKHUX
3aad;

pacmo3HaBaTh (hU3MYecKHe sBICHUS (TPOIECChl) U OOBSACHATh UX Ha OCHOBE
3aKOHOB IJICKTPOJAMHAMHUKH W KBAHTOBOW (DPU3MKH: DJIEKTPUUECKAsl MPOBOINMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE ICHCTBUS TOKa, B3aWMOJCHCTBHE
MarHATOB, JJCKTPOMArHWTHAs WHIYKIMS, JEWCTBHE MAarHUTHOTO TIONS Ha
MPOBOJHUK C TOKOM W JBWXKYIIMICS 3apsj, 3JCKTPOMAarHUTHBIC KOJEOAHHUS |
BOJIHBI, TPSIMOJMHEWHOE pacCIpOCTpPaHEHHE CBETa, OTpPaXCHHE, MPEIOMIICHUE,
uHTepdepeHnrs, audpakiuus © TONApHU3alMs CBeTa, MJUCIEPCUS  CBeTa,
dbotoanekTpudeckuit 3pdext (pororddekT), cBeTOBOE NaBIeHUE, BOSHUKHOBECHUE
JUHEHYaTOro CIeKTpa aroMa BOJOPOAA, €CTeCTBEHHass M HMCKYCCTBEHHAs
pPalMOaKTUBHOCTb;

OIMCHIBaTh W3YYCHHBIC CBOMCTBa BellecTBa (DIEKTPUYECKHE, MarHUTHBIC,
ONTUYECKUE,  JJICKTPUUYECKYI0  TPOBOJAMMOCTh  Pa3IUYHBIX  Cpeln) |
DJIGKTPOMArHUTHBIE SIBIICHUSI (TIPOLIECCHI), WCIONB3YSd (U3HYECKUE BEITUYHHBI:
DIIGKTPUYECKHUIA 3apsiji, CHJIa TOKA, JJIEKTPUIECKOE HAIMPSIKEHHE, IIIEKTPHUECKOE
COIIPOTUBJICHHUE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBIDKYINAs CHia, paboTa TOKa,
WHIYKIMS MarHUTHOTO ToJisA, cuia Awmmepa, cuia JlopeHIla, WHIYKTHUBHOCTH
KaTyIIKA, SHEPTUs SJEKTPHUYECKOTO W MArHUTHOTO TIOJeH, TEepHuoa M YacToTa
KoJlebaHNii B KojeOaTenhbHOM KOHTYpE, 3apsl W CWiIa TOKa B TIpoIecce
TapMOHHUYECKUX OJCKTPOMArHUTHBIX KoJeOaHui, (OKYCHOE pacCTOSHHE U
ONTUYECKAasl CHJa JIMH3BL, TP OMUCAHWH MPABHIBHO TPAKTOBATh (PU3NICCKUIN
CMBICT WCIIOJNIB3yeMbIX BEIMYHMH, WX OOO3HAUeHUS W CIUHUIIBI, YKa3bIBaTh
GbopMyIBI, CBSI3BIBAIONINE JAaHHYI (HU3MYECKYI0 BEIMYWHY C  JIPYTHEMH
BEIMYNHAMU;

ONKCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBICHHUS U TMPOILECCHI, HCIOIb3Ys
bu3nyecKkue BEIWYMHBI: CKOPOCTh 3JCKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI H



4acToTa CBETa, YHEPTUs U UMITYJIbC (POTOHA, MIEPUOJ TOJIypaciaa, SHEPTHs CBI3U
aTOMHBIX SiZIep, TPU ONMUCAHUU TMPABUIBHO TPAKTOBATh (U3MUYECKUH CMBICIH
UCIIOJIb3YEMbIX BEJIMYMH, MUX O0O3HAYEHUS M E€JIMHUIIbI, YKa3bIBaTh (HOPMYIIBI,
CBS3BIBAIOIINE JAHHYIO (U3MYECKYIO BEJIWYMHY C JPYTMMU BeJIUYHHAMH,
BBIUMCIISITH 3HaUCHHUE (PU3NYECKOI BEIMUUHBI;

aHANMM3UPOBATh (PU3MUYECKHUE TMPOIIECCHl U SIBJICHUSA, UCIIONb3Ys (PU3NYECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOTO U MapalieTbHOTO
COCIMHEHUS TPOBOJHUKOB, 3akoH JIxoyns—JleHna, 3aKOH 3JIEKTPOMArHUTHOM
UHAYKIIMH, 3aKOH MPSMOJIMHEHHOT0 PaclpOCTPAHEHHs CBETA, 3aKOHBI OTPaKEHHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHEHUE DUHIITEHHA misi porodddekTa,
3aKOH COXPAaHEHMsI DHEPrUH, 3aKOH COXPAHEHHS MMITYJIbCA, 3aKOH COXpaHEHUS
AIEKTPUUECKOT0 3apsijia, 3aKOH COXPaHEHHUs MAacCOBOTO 4YMcla, MocTynatsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CIOBECHYIO (hOPMYIHUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOE BBIPAXKEHUWE U YyCIOBUA (TFpaHMIlbl, 00JACTH)
IPUMEHUMOCTH;

OTIpeIeNISITh HAIIPaBJICHUE BEKTOPA MHIYKIIUA MATHUTHOTO TOJIsI TPOBOHUKA
C TOKOM, CUJIbl AMIiepa u cuiibl JIopeHiia;

CTPOUTh M OIUCHIBaTh H300pakKeHHE, CO3/1aBaEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBIMIOJHATh OJKCHEPUMEHTHI MO HCCIEIOBAHUI0 (U3UYECKUX SIBICHUU W
IPOIECCOB C MCIOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX M3MEPEHHM: MpU HTOM
dbopmynupoBaTth MpobiieMy/3aiayy M TUIOTE3y Yy4yeOHOro HSKCIEpPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEAJIORKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT U
(bopMyTHpOBaTH BHIBOIBI

OCYIIECTBIISITH MPSMbIE M KOCBEHHBIE MU3MEPEHUS (PU3MUECKUX BEIUYHH, TIPH
TOM BBIOMPATH ONTHUMAIBHBIN CHOCOO M3MEPEHHUS W HUCIOJb30BaTh M3BECTHHIE
METO/IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHUI;

UCCJIEIOBAaTh 3aBUCUMOCTH (PU3MYECKUX BEJIWYMH C HCIOJIB30BAHUEM
OpSIMBIX HU3MEPEHHI: TpPH HSTOM KOHCTPYMPOBATh YCTAaHOBKY, (PUKCHpOBATh
PE3YNIbTATHI MOJYYEHHON 3aBUCUMOCTH (U3MYECKUX BEJIMYUH B BHUJE TAOIUI U
rpaduKoB, 1enaTh BEIBOBI MO pe3yIbTaTaM UCCIEeI0BaHMUS;

coOro1aTh npaBuiia 0€30MacHOrO TpyAa MPU MPOBEIACHUU HUCCIEIOBAHUHN B
pamMKax y4eOHOTO JKCIEPUMEHTa, Yy4eOHO-MCCIEIOBATENbCKON M TPOEKTHOU
JESTENBHOCTU C WCIOJb30BAHUEM H3MEPHUTENBHBIX YCTPONCTB U JaOOPATOPHOTO
000py1I0BaHUS;

pemiatb pacy€THhIE 3a7aud C SBHO 3aJaHHON (U3HYECKOW MOJENblo,
UCTIOJIB3Ys (PU3MUYECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIu3a yCIOBUA 3aa4H
BbIOMpaATh (HU3MYECKYI0 MOJIENb, BBIACIATh (PU3NYECKUE BETUYUHBI U (POPMYIIBI,



HEOOXOMMBbIE ISl €€ pEellIeHUs, MPOBOAUTH Pacuy€Thl U OIEHUBATH PEATbHOCTH
MOJIYYEHHOT'0 3HAUeHUs (PU3NUECKON BETUYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4u: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPEUHUBYIO
IIENOYKY PACCYXACHHM C OMOpOod Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
(bu3nUecKue SBICHUS;

UCIIONIb30BaTh ~ MpPU  pelIeHWH  y4yeOHBIX  3a7ady  COBpPEMEHHBIC
MH(GOPMAIIMOHHBIE TEXHOJOTUU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALINH
U TpeJICTaBICHUsI Y4eOHON M HAy4YHO-TOMYJSIpHONW MH(OpMAaIuu, MOJTy4eHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOJIydaeMyr0 HHPOPMAIIHIO;

OOBSCHATh TPHUHIIUIBI JEHCTBUA MAaIlWH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh YCIOBUS UX 0€30MacHOTO HUCIOIb30BaHUS B NMOBCEIHEBHON
KU3HU;

NPUBOJUTH MPUMEPHI BKIIAJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPY’KAIOIIEr0 MHUpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (U3UKE B MOBCEIHEBHON >KU3HU
Uit o0ecrieyeHus: 6€30MacHOCTH MpU OOpalEHUHU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPONCTBAMHU, JJIi COXPAHEHHUS 30POBbS U COOJIIOJICHHS] HOPM DKOJOTHUYECKOTO
MIOBE/ICHUSI B OKpYXKAIOIIeH cpelie;

paboTaTh B TpyHNIle C BBHIIOJHEHUEM pPA3IUYHBIX COLMAJIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIbl, PAIMOHAIBLHO pACHPENEsITh OOA3aHHOCTH W
TUTAHUPOBATH JIEATEIbHOCTh B HECTAHAAPTHBIX CUTYAllUAX, aJl€KBATHO OLIEHUBATH
BKJIAJ] Ka)KJIOTO M3 YYACTHUKOB I'PYIIBI B PEIICHUE pacCMaTpUBaeMOi MPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM (undposbie)
Ne i/ Konrpoubublie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. PUBUKA U METO/JAbI HAYUYHOTI'O IIO3HAHUA
1.1 @du3uKa 1 METOJbl HAYYHOTO TTO3HAHUS 2 bubmorexa HOK
' ARLHAYH https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kinematitia > https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
22 Auamika ! https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2.3 3aKOHBI COXPAHEHUS B MEXaHUKE 6 1 1 https://m.odsoo.rw/7E4 1bT2
Hroro no pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubmmoreka [JOK
' TEOPUHU https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
32 OCHOBEI TEPMOHHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHUS BEIIECTBA. 5 bubmmoreka [JOK
' ®a30BbIE IEPEXOIBI https://m.edsoo.ru/7f41bf72




Hroro no pazneny 24
Paznen 4. DJIEKTPOJAUHAMUKA
bubmuoreka [JOK
41 DueKTpoCTatiia 10 https://m.edsoo.ru/7f41bf72
ITocTosHHBIN 3nekTpudyeckuil Tok. Toku B bu6mmoreka [IOK
4.2 12
pAa3JIUYHBIX cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




11 KVIACC

KosmmuecTBo yacos JIEeKTPOHHbIE
HanmenoBanue pa3aesioB  TeM undposBbie
Ne i/ P Konrpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpnen 1. JIEKTPOJAUHAMUKA
11 MarunuTHO€ 1noJie. DIeKTpoMarHuTHas 1 1 3 bubmmoreka [JOK
' WHIYKIHS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHu4ecKue 1 JIeKTPOMarHuTHbIE 9 | bubmmoreka [JOK
' KoJeOaHus https://m.edsoo.ru/7f41c97¢c
MexaHu4ecKkue 1 JIeKTPOMarHuTHbIE bubmmoreka [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubmuoreka [JOK
2. 1 3
3 Onrika 0 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCHUTEJIBbHOCTH

31 OcHOBBI crielUABLHOM TEOPUHN 4 1 bubmmoreka [JOK
' OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
y bubmmoreka [JOK
4.1 DJIeMEHTHI KBAaHTOBOM OTNITHKHU 6 hitps-//m.edsoo.ru/TH41c97c
4.2 Crtpoenue aToma 4 bubmuorexa [JOK




https://m.edsoo.ru/7f41c97¢

4.3

AToMHOE PO

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

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPODPU3UKHU

5.1 DeMeHTBl aCTPOHOMHUHU M aCTPOUIUKU 7 buomorexa LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pazaen 6. OGOBIIAIOILIEE IOBTOPEHHUE

6.1 O6o0maroriee MOBTOPEHHE 4 E;ﬁ?;ﬁf;ifﬁ}; 41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68







IHOYPOYHOE IINTIAHUPOBAHHUE

10 KIIACC
KosmmmuecTBo yacos DJIEeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero u3ydyeHnusi | oOpa3zoBaTejibHbIE
padoThbI padoThbI
pecypchl
®du3nKa — Hayka O IPUPOJIE.
1 Hayunsie MGTZELI HofHapHmI 1 bubmmorexa OK
v https://m.edsoo.ru/ff0c32e2
OKPYXAaIOIEro MUupa
Pounb u MecTo puzuku B

) (bopMUpPOBaHUH COBPEMEHHOM 1 bubmmoreka [IOK
HAy4YHOW KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATETLHOCTH JIFOIeH
MexaHnueckoe JTBUKEHHUE.

3 OTHOCHUTEIHFHOCTh MEXaHHYECKOTO | bubmuoreka [JOK
nerkeHus. [lepemenienne, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE NIpSIMONTMHENHOE | bubmmoreka [IOK
JIBUXKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE MPsMOJIMHEIHOE | bubmmoreka [JOK
JIBUXKCHUE https://m.edsoo.ru/ff0c372¢

6 CBoOotHOE MafieHne. Y CKOpeHue | bubmmoreka [JOK
CBOOOHOTO TIAJICHHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeiiHOE IBUXKEHHE.

7 I[I;cheﬂne MaTepUaIbHON TOUKH IO 1 buomorexa LIOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [TpunHiun oTHOCKUTENBHOCTH [ anues. 1 bubmmoreka [JOK




NHeprpanpHbIe CUCTEMBI OTCYETA.
IlepBbiit 3ak0H HproToHA

https://m.edsoo.ru/ff0c3bel

Macca tena. Cuna. [IpuHuun

9 cynepro3uuuu cui. Bropoi 3akon bubmmorexa OK
yHep ' P . https://m.edsoo.ru/ff0c3be8
HerotoHa st MmaTepuanbHOM TOUKH

10 Tpetuii 3akoH HeloToHa 114 bu6mmoreka [JOK
MaTEepUAITBHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrotenus. Cuna

11 TspkecTu. [lepBast kKocmuueckas bubmmorexa OK

- P https://m.edsoo.ru/ff0c3d00
CKOPOCTh
Cuna ynpyrocru. 3akoH I'yka. Bec bu6mmoreka [IOK

12
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Kosddumment tpenus.

13 Cuna CIO)H OTI/IBJIGI?I/(}:I npu I[BHE(GHI/II/I bubmorexa [TOK

P p https://m.edsoo.ru/ff0c3{76
TeJa B KUJKOCTH UM raze
[TocTynarenbHO€ M BpaliareabHOE

14 JIBUKCHHUE a0COTIOTHO TBEPIOTO Tea. bubmuoreka [JOK
Mowmenrt cuibl. [1eqo cuitbl. YenoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHSA TBEPIOIO TEla
NMnynsc MmaTepualbHOM TOYKH,

L5 CHUCTEMBI MaTEPHAIbHBIX TOYEK. bubmmoreka [JOK
Nmnynbsc cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE IBHIKEHHE
PaboTa 1 MOLITHOCTH CHIIBI.

16 Kunernueckas s3Heprusi MarepuaabHON bubmmoreka [JOK
TOYKHU. Teopema 00 H3MECHEHHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOW DHEPTUU

17 IloTeHuManpHas FHEPrusl. bu6mmoreka [IOK




[TorennansHast SHEPTHS YIIPYTO
ne(pOpMHUPOBAHHON TIPYKHHEI.
[TorenumanpHas SHEPTHs TeIa BOIU3U
MTOBEPXHOCTH 3eMJIN

https://m.edsoo.ru/ff0c461a

18

[ToreHnanpHbIe ¥ HENOTEHIIMATbHbIC
cuiibl. CBsA3b pabOoTHI
HETOTEHIMATBHBIX CHJI C U3MEHEHHEM
MEXaHHMYECKOW IHEPTUU CHCTEMBI Tell.
3aKOH COXpaHEHHUSI MEXaHUYECKOI
SHEPTUU

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478¢

19

Jlaboparopnas pabora
«HccnenoBanue cBs3M pabOThI CUJIBI C
M3MEHEHHEM MEXaHNYECKOM OHEPTIrUn
TeJa Ha MPUMEPE PACTHKEHHS
PE3UHOBOTO KI'yTa

20

KonTtposnpsHas paboTa 1o teme
«Kunemaruka. Jlunamuka. 3akoHbI
COXpaHEHHS B MEXaHUKE

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

21

OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KMHETHUYECKOM Teopruu. bpoyHOBCKOE
nekenue. Auddysus

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep IBUKECHHUS U
B3aMMOJICHCTBUS YaCTHUI] BEUIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
U TBEPABIX TN

23

Macca monekyn. KonnuectBo
BemiectBa. [locrosinHas ABoraapo

24

TennoBoe paBHOBecue. TeMreparypa
u e€ n3mepenue. [llkana remneparyp




Henscus

WUneanpustii raz 8 MKT. OcHoBHOE

bubmuorexa [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcoroTHas TemMIeparypa Kak Mepa
%6 CpeHel KHHETUYECKON SHEePTUH bubmmoreka [JOK
JBUKECHUSI MOJIEKYII. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona
27 3akoH JlanpToHA. ["'a30BbIE 3aKOHBI
Jlaboparopnast pabora
73 «MccnenoBanue 3aBUCUMOCTH MEKTY
napaMeTpamMu COCTOSIHUS
pa3peKEeHHOTO ra3ay
29 W3omporieccel B UI€aIBHOM T'a3€ U UX bubmmoreka [JOK
rpaduyueckoe mpeacTaBieHue https://m.edsoo.ru/ff0c570e
BuyrpenHss sHeprus
TEPMOJIMHAMHYECKON CUCTEMBI 1
30 crocoOsI €€ n3meHeHus. Konmaectso bubmmoreka [JOK
TEIIOTHI U paboTa. BHyTpeHHSs https://m.edsoo.ru/ff0c5952
SHEPrus 0JTHOATOMHOTO UJEAIbHOTO
rasa
31 Buael renonepenaun buGnnorexa LIOK
https://m.edsoo.ru/ff0c5c36
VYnenbHas TEMI0EMKOCTD BEIIECTBA.
32 KonunuecTBo TennoTs npu bubmmorexa OK
. https://m.edsoo.ru/ff0c5¢36
Teruonepenave. AnuabaTHbINA mpoliece
13 [lepBrlii 3aKOH TEPMOJIUHAMUKY U €TO bubmmoreka [JOK
IIPUMEHEHHE K U30IIpoLeccaM https://m.edsoo.ru/ff0cSefc
34 HeobOpaTumocTh mpoIieccos B bubmuoreka [JOK




npupoje. Bropoii 3akoH
TCPMOJUHAMUKHA

https://m.edsoo.ru/ff0c6230

[Tpunnun nevicreus u KI1/] remioBoi

bubmuoreka [JOK

35
MAaIlIUHBI https://m.edsoo.ru/ff0c600a
36 ukn Kapno u ero KIT[{
37 DKoJoru4ecKue npoOaeMsl
TETUIOPHEPT € TUKH
18 O6o06marmuii ypok «MoJteKysipHast bubmmoreka [JOK
¢uznuka. OCHOBBI TEPMOTUHAMUKIY https://m.edsoo.ru/ff0c6938
KoHnTponsHas paboTta 1o teme
39 «MonexynspHast ¢puznuka. OCHOBBI buomorexa LIOK
yip ' https://m.edsoo.ru/ff0c6a50
TEPMOTHHAMUKI
40 [TapooGpazoBaHye U KOHICHCALHSI. bu6mmoreka [IOK
Ucnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCoIOoTHAS ¥ OTHOCHUTEIbHAS
41 BJIAKHOCTH BO3Ayxa. HachIeHHbII bubmmorexa OK
Ayxa. = https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrammueckue u
4 amop(dHbIe Tera. AHU30TPOTIHUS bubmmoreka [JOK
CBOMWCTB KpucTalioB. JKujakue https://m.edsoo.ru/ff0c65f0
kpuctauibl. COBpeMEHHbIE MaTepUaIbl
[InaBnenue u KpUCTaAIU3 AU
43 VY nenbHas TEIIOTA MJIaBICHUS bubmmorexa OK
A ' https://m.edsoo.ru/ff0c6708
Cybnmumarus
bubmuorexa [JOK
44 VYpaBHEHME TEIIOBOTO OanaHca
PABHERHE TEMIOBOT Ha https://m.edsoo.ru/ff0c6820
45 DJeKTpU3aIus Tel. DIEKTPUIECKUI bubmmoreka [JOK

3apsani. I[Ba BHJa SJICKTPUUICCKHUX

https://m.edsoo.ru/ff0c6bcc




3apsI0B

[TpoBOAHUKH, TUDTEKTPUKH U

46 MOJIYIIPOBOIHUKU. 3aKOH COXPaHEHUS bubmorexa [IOK
yip ) P https://m.edsoo.ru/ff0c6bee
ANEKTPUUECKOTO 3apsijia
B3aumopeiicTBue 3aps1oB. 3akoH
47 Kynoua. ToyeuHsIil di1eKTpUUECKUIT bubmorexa [IOK
¥ ) P https://m.edsoo.ru/ff0c6ced
3apsn
Harpssxk€HHOCTB 2IEKTPUYECKOTO
43 nosis. [TpuHnun cynepnosunuu bu6mmoreka [JOK
ANEKTPUUYECKUX ToneH. JInnuu https://m.edsoo.ru/ff0c6df2
HaIpPsKEHHOCTH
PaboTa cui 31eKTpoCTaTHIeCKOTro
49 noiis. ITorenmman. Pa3Hoctn bubmorexa HOK
) ) https://m.edsoo.ru/ff0c6£00
IMOTEHI[AATIOB
IIpOBOAHUKY M TUDIEKTPUKU B
50 3J1peKT OCTaTUYECKOM nonIe bubmorexa [TOK
p ’ https://m.edsoo.ru/ff0c7018
JusnekTpuueckasi IPOHUIIAEMOCTh
bubmuorexa [JOK
51 OnekrpoéMrocTs. Konmencaro
p a p https://m.edsoo.ru/ff0c7126
ONEeKTPOEMKOCTD MIIOCKOTO
52 KOHJIIEHCcAaTOPa. DHEPrud 3apsHKEHHOTO bubmorexa [IOK
pa. P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 Jlaboparopnas pabdora "V3mepenue
ANEKTPOEMKOCTH KOHJeHcaropa'
[TpuHIMIT NEWCTBUA U IPUMEHECHHUE
54 KOHJIEHCATOPOB, KOMTMPOBAILHOTO

ammapara, CTpyHHOTO IPUHTEpA.
DneKTpocTaTUYeCcKas 3aliuTa.




3a3eMIIeHHE AIEKTPOIpruOOpOB

55

DNEeKTpUUYECKUH TOK, YCIIOBUS €r0
cyuectBoBaHus. [10CTOSIHHBIN TOK.
Cuna toka. Hanpsbkenue.
Comnpotusnenue. 3akon Oma Jist
y4JacTKa Ienu

56

[MocnenoBarenpHOE, MapalieNibHOE,
CMEIIAHHOE COCTUHECHUE
poBOAHUKOB. JITabopaTtopHas pabora
«M3ydeHune CMEIIaHHOTO COCTMHEHHUSI
PE3HCTOPOBY

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOIITHOCTH IEKTPHUIECKOTO
Toka. 3akoH J[xoyns-Jlenna

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

58

3axoH Oma Jy1sl TOJTHOM (3aMKHYTOM )
anexTpudeckoit nenu. Koporkoe
3ambikanue. JlabopaTopHas paborta
«3mepenne D/1C uctouHnka TokKa u
€r0 BHYTPEHHETO COTIPOTUBIICHUS

0.5

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

59

DJEeKTPOHHAs TPOBOUMOCTE TBEPABIX
METaJIOB. 3aBUCUMOCTD
COTIPOTHBIICHUS METAJJIOB OT
TeMmIieparypbl. CBEpXIIpOBOIUMOCTh

60

DNEeKTpUYECKU TOK B BaKyyMe.
CBoiicTBa 3JEKTPOHHBIX IIYYKOB

61

[TomynpoBOJHUKH, UX COOCTBEHHAS
IpuUMecHasi NpoBoguMocTb. CBOMCTBa
p—n-nepexoxa. [lomynpoBoHUKOBEIE
puOOpHI

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




DNeKTpUYECKUil TOK B pacTBOPAX U

2 pacmiaBax 3J€KTPOJIUTOB. | bu6mmoreka [JOK
DNEKTPOTUTHYECKAs JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DNeKTponan3
DJIEKTPUYECKUN TOK B razax.

63 CamocTOoATENbHBIN 1 1 bubmmoreka [JOK
HECaMOCTOATENbHBIN pa3psaa. MoaHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DneKkTpuuecKue npuodopsl U

64 YCTpOICTBA U UX MPAKTUYECKOE 1 bubmmoreka [IOK
npuMeHeHue. [IpaBuiia TeXHUKH https://m.edsoo.ru/ff0c86fc
0€301acCHOCTH

65 O06o06marmuii ypok | bubmmoreka [JOK
«DNEKTPOIMHAMHKA) https://m.edsoo.ru/ff0c88be
KonTtposnpsHas paboTa 1o teme

66 «Qnekrpocraruka. [locTossHHBII 1 bu6mmoreka [IOK
3NEKTpUYECKUi TOK. ToKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHbIX Cpelax»

67 PesepBHbiit ypok. KoHTponabHas 1 bu6mmoreka [IOK
pabota o Teme "DnekTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PezepBHbIit ypok. O6o0maromuii ypok | bu6mmoreka [IOK
o TemaM 10 kitacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68
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11 KVIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
o
Jlj;n Tema ypoka Bcero Kontpoabubie | Hpaxrieckie f/llj;:eﬂl/lﬂ :)Ig]()l:ll;(:;:;eenbﬂme
padoThI padoThbI pecypeaI
[TocTositHHBIE MArHUTHI U UX

1 B3anMoIeiicTBHE. MarHuTHOE ToJIe. 1 bubmuorexa [JOK
Bextop MarHUTHON MHAYKUWH. JIMHUN https://m.edsoo.ru/ff0c9778
MarHuTHOW UHIYKIIUU
MarauTHO€E 10Jie MPOBOIHUKA C

) TokoM. OmbIT DpcTeaa. | bubmmoreka [JOK
B3anmoneiicTBre mpoBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparoprast pabota «/3yueHue | | bubmmoreka [JOK
MAarHUTHOTO IOJISI KATYIIKHA C TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TOJISI HA
MIPOBOJHMK ¢ TokoM. Cuita Amnepa.

4 Jlaboparopnast pabora | | bubmmoreka [JOK
«HccaenoBanue eCcTBUSA https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM»

JlelicTBME€ MarHUTHOTO MOJISI HA

5 JBUKYIIYIOCS 3apsSyKEHHYIO YaCTHILY. 1 bu6mmoreka [JOK
Cuna Jlopenna. PaboTa cuibl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas HHAyKIus. [loTok

6 BEKTOpa MarHuTHOU nuaykuuu. J/1C 1

WHIYKIIUU. 3aKOH 3JIEKTPOMArHUTHOM




nHaykuun Gapanes

Jlaboparopnast pabora
«HccnenoBanue sBICHUS
3JI€KTpOMaFHHTHOﬁ HUHIAYKOUN»

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTSG. fIBIEHUE
camouHaykiuu. 3J1C caMOUHTyKITUH.
DHeprusi MarHuTHOTO TOJISI KATYIIKH C
TOKOM. DJIEKTPOMarHuTHOE I0JIe

bubmuorexa [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U UxX
IIPUMEHEHHE: TIOCTOSTHHBIE MarHUTHI,
JIEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHLL,
MHJyKIMOHHAs I1eYb

10

O6o06maromuit ypok «MarHutHoe
II0JI€C. 3HeKTpOMaFHI/ITHaH HUHIOAYKIHA»

bubmuorexa [JOK
https://m.edsoo.ru/ff0cab82

11

KonTtponpsHas paboTa 1o teme
«MarHaurtHoe 1nose.
BHCKTPOMaFHI/ITHaH HUHOAYKOUS»

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

12

CBOOOTHBIE MEXaHUYECKUE
Kosebanus. ['apMoHHUECcKHe
KosiebaHus. YpaBHEHHE
rapMOHHYECKUX KOJIeOaHUH.
[IpeBpatienue s3nepruu

bubmuorexa [JOK
https://m.edsoo.ru/ff0caf06

13

Jlaboparopnas pabora
«HccaenoBaHnne 3aBUCUMOCTH
MeproJia MaTbIX KoJieOaHui rpy3a Ha
HUTHU OT IAJIMHBI HUTHU U MACCEI I'py3a»

14

Konebarenbublit koHTYp. CBOOOIHBIE

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




QJICKTPOMArHUTHLIC KoJeOaHus B
nacaJibHOM KoJIe0aTeIbHOM KOHTYpE.
Ananorus MCKIAY MCXaHUYCCKUMHU U
QJICKTPOMArHUTHBIMU KoIeOaHUsIMHU

15

®opmyna TomcoHa. 3aKoH
COXpPaHCHUS SHCPIruu B HACAJIbHOM
K0J1e0aTeIbHOM KOHTYpE

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencrasnenue o 3aTyxaromux
Kosie0aHuax. BeIHyXIeHHBIE
MeXaHUUECKHE Koyiebanus. Pe3oHnanc.
BbIHYX1I€HHBIE 2JIEKTPOMAarHUTHbBIE
KoJIeOaHUs

bubmuorexa [JOK
https://m.edsoo.ru/ff0cbb86

17

Ilepemennsblii Tok. CHHYCcOUJATbHBIN
MEepEMEHHBIN TOK. MOIIIHOCTh
MIEPEMEHHOT0 TOKa. AMIUIUTY/IHOE U
JEMCTBYIONIEE 3HAUCHUE CUJIbI TOKA U
HaIpsKEHUs

bubmuorexa [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [Ipoussoactao,
nepeaya u noTpedieHue
NEKTPUYECKOM SJHEPrUU

19

YCTpOUCTBO U MPAKTHYECKOE
IIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHepaTropa NepeMEeHHOro TOKa,
JINHUH 3JIEKTpoIiepesay

bubmuorexa [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKH NPU
IIPOU3BOICTBE AIEKTPOIHEPTUN.
Kynbrypa ncnosib3oBanus
AIIEKTPOSHEPTUHU B MOBCEIHEBHOMN
KUZHU




Mexannueckue BOJIHBI, YCJIOBUA
pacnpoctpanenus. [Tepuon. CkopocTb

bubmuorexa [JOK

21 pacnpOCTpaHEHUS U IJIMHA BOJIHBI. https://m.edsoo.ru/ff0ccas4
[TonepeyHsie U MPOTOTHHBIC BOJIHBI

” 3ByK. CkOpOCTh 3ByKa. [ pOMKOCTh bubmmoreka [JOK
3ByKa. BeicoTa ToHa. TeMOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMArHUTHBIC BOJIHBI, UX

23 CBOMCTBA U CKOPOCTh. [lIkana bubmorexa [TOK

https://m.edsoo.ru/ff0ccfe

AJIEKTPOMATHUTHBIX BOJIH
[TpuHIHIBI paTUOCBSI3N U

24 TeneBueHus. Pa3Burue cpencts
cBs3u. Paguonokanus

’5 KonTtponsHast pabota «Konebanus u bu6mmoreka [IOK
BOJIHBD) https://m.edsoo.ru/ff0cc6{8
[IpsamonuHeHOE pacipoCTpPaHEHUE

%6 CBETa B OJTHOPOJHOM cpejie. bubmmoreka [JOK
ToudeuHbIl HICTOYHUK cBeTa. Jlyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBera. 3aKOHbI OTPAXKEHUS

27 cgera. [locTpoenne n300pakeHmii B bubmorexa [TOK

https://m.edsoo.ru/ff0cd4e0

IJIOCKOM 3€pKajie
IIpenomiuenue ceera. [lonnoe

)3 BHYTpeHHee oTpaxeHue. [IpenenbHblit bu6mmoreka [JOK
YT'OJI TIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7{6
OTpaKCHHUS

29 Jlaboparoprast pabota «M3mepenue bubmmoreka [JOK
TOKAa3aTes MPEIIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a

30 Jlunzel. [TocTpoeHne n3o0pakeHuil B bubmmoreka [JOK




nuH3e. PopMylia TOHKOM JTUH3BI.
YBenuueHue JTuH3bI

https://m.edsoo.ru/ff0cddl e

Jlaboparopnast pabora

31 «HccnenoBanne cBOMCTB
M300paXeHUH B JIMH3AX)
Hucnepcus cBera. CloXHBIN COCTaB
1 oenoro ceerta. L[Ber. JlabopaTopHas
pabota «HabmroieHue aucriepcun
CBETa»
1 Wutepdepennus cera. dudpakius bu6mmoreka [IOK
ceta. Jludpakinuonnas pemeérka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. bubmmoreka [JOK
[Tonapusanus ceera https://m.edsoo.ru/ff0cf02e
35 Onrtuyeckue mpuOOPHI M YCTPOUCTBA H
YCTIOBHSI UX 0€3011acHOTO IPUMEHEHHUS
I'paHUIIBI MPUMEHUMOCTH
36 KJIaccuueckoi Mexanuku. [locTynaret bubmmoreka [JOK
CIIELIMATIbHOU TEOPUHU https://m.edsoo.ru/ff0cf862
OTHOCUTEIIHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
bubmuorexa [JOK
37 3ameJIeHre BPEMEHHU U COKpaIleHHUEe
https://m.edsoo.ru/ff0cfa42
JUTUHBI
DHEprusi 1 UMITYJIbC PENSITHBUCTCKOM
. bubmmoreka [JOK
38 gacTulbl. CBS3b MACChI C SHEPTUEN U
https://m.edsoo.ru/ff0cfc68
UMIYJIbCOM. DHEPTHUs TIOKOS
KonTtponsHas padota «OnTHKa.
. bubmmoreka [JOK
39 OcHOBBI crielalIbHON TEOPUH

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ff0cf610




®otounbl. opmyna [Mnanka. DHeprus

bubmuorexa [JOK

40
¥ UMIYJbC POTOHA https://m.edsoo.ru/ff0cfel 6
OTKpbITHE U HCCIIEAOBAHNE Eu6 [IOK
noJMoTeKa
41 otod(dexra. O A T.
boroopexr TIPTTR! https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHbl hotorddexra. YpaBueuue
42 3ﬁHMTe(ﬁbHa mi)l(b(boma(bg)ema bubmmorexa OK
) https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuna» poroaddexra
HaBnenue cBeta. OnbiTe! I1. H.
43 JlebeneBa. XMHYeCKO€ NEUCTBUE Bubmrorexa IIOK
' https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoucTsa u
MPAKTUYECKOE TPUMEHEHHE:
44
¢doTosneMeHT, POTOaATUHK,
CoJTHEeYHast OaTapesi, CBETO IO
45 Pemenne 3amad mo reme «D1eMEHTHI bubmuoreka [JOK
KBAHTOBOI OIITUKU) https://m.edso0.ru/ff0d0302
Mogens atoma TomcoHa. OMBITE
46 Pesepdopna o paccestHuio 0-4acTHIl bubmorexa HOK
pOOP p ) https://m.edsoo.ru/ff0d091a
IInanerapHas MozeNb aTOMa
bubmuorexa [JOK
47 ITocrynartel bopa
Y p https://m.edsoo.ru/ff0d0afa
WNznygyenune u nmornomenne GOTOHOB
48 I I/I}lliqe €X0JI€ aTOMa C O H(()il)“O OBHA Bubmrorexa IIOK
P pexon - g P https://m.edsoo.ru/ff0d0afa
SHEpPrUU Ha IPYroi. BUasl criekTpos
BonHoBEIE cBOiicTBa YyacTuI. BoHEBI
. . bubmmoreka [JOK
49 ne bpoiins. KopryckynsapHo-BoIHOBOM

nyanu3Mm. CrioHTaHHOE U

https://m.edsoo.ru/ff0d0ca8




BBIHYXXACHHOC U3JTYUCHUC

50

OTKpbITHE PAIMOAKTUBHOCTH. OMBITHI

Pesepdopmaa mo onpexnenenuio cocraBa

PaAOaKTUBHOI'O U3JTYUCHUSA

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

51

CoiicTBa anbda-, 6era-, ramma-
n3iydeHus. BiousHue
PaIMOAaKTUBHOCTH HA KUBBIC
OpTraHU3MBI

52

OTKpbITHE IPOTOHA ¥ HEUTPOHA.
N3orombl. Anbda-pacna.
DNEeKTPOHHBIA U NO3UTPOHHBIN OeTa-
pacnaz. I'aMma-u3inydeHue

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

53

DHeprusi CBsI3u HYKJIOHOB B sifIpe.
Snepneie peakuuu. SAnepHbiit
peaxtop. [Ipo6iieMbl, TEpCIIEKTHUBHI,
AKOJIOTUYECKUE aACTIEKTHI IEPHOU
SHEPTEeTUKHU

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

54

OnemeHTapHble YacTUIbl. OTKpBITHE
MO3UTpOHA. MeTo 1kl HaOIO/IEHUS U
PErucTpanyu 3JI€MEHTAPHBIX YaCTHL.
Kpyrusiit cton «DyHnameHTanbHbIe
B3auMozeucTBusA. EAMHCTBO
(bU3NIEeCKOi KapTUHBI MUPA»

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

55

Bup 3Bé3nnoro Heba. Co3Bes3aus,
SIpKI/IG 3Bé3l[I)I, IIJTAHETBI, X BUAUMOC
nerokenne. CoaHeyHas CUCTEMA

56

Comnne. ConHeyHas aKTUBHOCTb.
NcTtounuk sHeprun ConHLa 1 3B€371




57

3BE3/bI, UX OCHOBHBIE
XapaKTePUCTUKU. 3BE3IBI TIIABHON
MO CJIeI0BaTeIbHOCTUH. BHYTpeHHee
cTpoeHue 38€311. CoBpeMEHHbIE
MIPEJICTABJICHHS O IPOUCXOKICHUN U
spomonuu CoHIIA U 3BE3]

58

Muneunsii [yt — Hama ['anakTuka.
ITonoxenue n apmxenne ConHLa B
lNanaktuke. ['amakruku. YE€pHble BIPBI
B s/Ipax rajJjakTHK

59

Bcenennas. Pa3Oeranue rajgakTHK.
Teopus boisbmoro B3peIBa.
PennkroBoe uznydeHue.
MeraranakTuka

60

Hepemennsie mpoOiaemMbl acCTpOHOMUU

61

KonTponsHas padora «D1eMeHTHI
aCTPOHOMHH U acTPO(YUZUKI»

62

O6o6maromuii ypok. Pons ¢pusnku u
ACTPOHOMHUH B SKOHOMHYECKOM,
TEXHOJIOTHYECKOH, COLIMAILHOMN U
ITHYECKOH cepax NesTeTbHOCTH
YeJoBeKa

63

O6o6maromuii ypok. Ponbs 1 Mmecto
(U3UKK ¥ ACTPOHOMUH B
COBPEMEHHOM HAyYHOU KapTUHE MUpa

64

O6o6maromuii ypok. Ponb
¢bu3nveckoit Teopuu B GOpMHPOBAHUHT
MpeJCTaBIeHUN 0 pru3nyecKon
KapTUHE MHUpaA




O6o06maromuii ypok. Mecto
¢u3nvecKkoit KapTUHBI MUpa B 00IIEM

65 Py COBPEMEHHBIX €CTECTBEHHO- !
HAy4YHBIX MPEJCTABICHUN O IPUPOIE

66 PesepBHbIl ypok. MarautHoe moue. |
DNEeKTpOMarHUTHAsI UHIYKIIHS
PesepBHblit ypok. Ontuka. OCHOBBI

67 CHenuaIbHON TeOpun 1
OTHOCUTEIILHOCTH
Pesepnslii ypok. KBantosas ¢usuka.

68 3JI€1\E€HTI)I}§;TPOHOMI/H/I u * 1 buomorexa LIOK

https://m.edsoo.ru/ff0d1784
acTpopU3NKu
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

METOJJUYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChBI CETHU

HUHTEPHET

JOKYMEHT NOAMUCAH
OJIEKTPOHHOW NOAMNUCHLIO

CepTudmkar:
4FB82C99FEEE41F7856BE87B6F4C8F7C
Bnapeneu: ButHep Hatanes HukonaesHa
Hevicteutenex: c 07.06.2023 po 30.08.2024
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