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MNOACHUTEJIBHASA 3AIINCKA

IIporpamma o ¢uzrke 6a30BOTO YPOBHS Ha YPOBHE CpPEeIHEro oomero oopa3oBaHus pazpadboraHa
Ha OCHOBE TTOJIOKEHUH M TPeOOBaHUI K pe3ysIbTaTaM OCBOCHHS OCHOBHOW 00pa30oBaTeIbHON ITPOTPaMMBbl,
npencraBieHHBIX B PI'OC COO, a Taxke ¢ yaérom QenepansHON pabodeii mporpaMMbl BOCIIUTAHUS U
KOHIETIINKA TIperoAaBanus ydeOHoro mpenmera «QPu3mka» B 00pa30BaTENbHBIX OpPTaHHM3AIMIX
Poccwuiickoit @enepannu, peanu3yoniX OCHOBHBIE 00pa30BaTeIbHbIE POTPAMMBL.

CopepxkaHne MporpaMMBbl MO (U3WKE HANpaBlieHO Ha (OPMHUPOBAHUE €CTECTBEHHO-HAYIHON
KapTuHBI Mupa oOyuatomuxcs 10—11 xmaccoB mpu oOydeHnn ux ¢u3rke Ha 0a30BOM ypOBHE Ha OCHOBE
CHUCTEMHO-JIEATEIbHOCTHOTO noaxoaa. [Iporpamma no ¢usnke coorBercTByeT TpeboBanusm GPI'OC COO
K IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeJIMETHBIM pe3ylbTaTaM OOYYEeHHS, a TaKKe
YYUTBHIBA€T HEOOXOAMMOCTh PEaTH3alliil MEXIPEAMETHBIX CB3el (QU3NKKM C eCTECTBEHHO-HAYyYHBIMU
y49eOHBIMU TIpeIMeTaMU. B Hell ompenenstoTcss OCHOBHBIE IeNTd M3ydeHus] (PH3UKH Ha YPOBHE CPEIHETO
obmero oOpa3oBaHUs, IUIAHUPYEMbBIE pPE3YyJNbTaThl OCBOCHHA Kypca (DH3WKH: JTMYHOCTHBIC,
MeTanpeaMeTHbIE, TpeIMeTHEIe (Ha 0a30BOM YPOBHE).

[MporpaMma mo pu3nKe BKIOYAET:

® IUIAaHUpYEMBIE pPE3ylbTaThl OCBOCHHSA Kypca (u3Wkm Ha 0a30BOM YpPOBHE, B TOM YHCIE

MIpeIMETHBIE PE3YNIBTATHI M0 TOJaM O0YIEHUS;

e coxepxanue yueOHoro npeamera «Ou3nka» 1mo rogam o0ydeHusI.

Ou3nka Kak Hayka O HamOoJiee OOIMIMX 3aKOHAX MPUPOABI, BHICTYNas B KadecTBE y4eOHOTO
mpeaMeTa B IIKOJE, BHOCHT CYIIECTBEHHBIM BKJIAQJ B CHCTEMY 3HaHUH 00 OKpYXKaroIleM MUpE.
[konpHBI Kypc (M3UKH — CHUCTEMOOOPA3YIOMIUI ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX IIPEIMETOB,
MOCKOJIBKY (PH3MYECKHEe 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUMN, N3y4aeMbIX XUMUEH, OMOIOTHEiH,
¢usndeckoii reorpadueii u actpoHoMuei. Micronb3oBaHe 1 aKTUBHOE ITPUMEHEHUE (PU3NIESCKUX 3HAHUIMA
OTIpeZIeNIIET XapaKTep W Pa3BUTHE PA3HOOOPA3HBIX TEXHOJOTHH B cdepe 3HEepPreTHKH, TPAHCIIOPTa,
OCBOGHHUSI KOCMOCA, TOJYYEeHHs HOBBIX MAaTEpPHAaJOB C 33aJlaHHBIMH CBOWCTBAMHU W Jpyrux. M3ydenue
(hM3MKH BHOCUT OCHOBHOM BKJIaJl B (DOPMHUPOBaHNE €CTECTBEHHO-HAYYHON KaPTHHBI MUpa 00yUarOIiXCs,
B (QOpMHpOBaHHE YMEHHH NPUMEHSATh HAYYHBIH METOJ[ MO3HAHWs TPU BBINOJHEHHH WMH YYeOHBIX
HUCCJIEIOBAHUN.

B ocHOBY Kypca Qu3uKu a1t YpPOBHS CpeTHETO 00IIero 00pa3oBaHuUs OJIOKEH Psifl HIEH, KOTOpPBIS
MO’KHO pacCMaTpUBaTh KaK MPUHIIMITEI €T0 MOCTPOSHUSI.

Hoes yenocmnocmu. B COOTBETCTBHM C HEWl Kypc SIBIIIETCS JIOTMUECKH 3aBEPIIEHHBIM, OH
COJICP)KUT MaTepwal W3 BCeX pa3lelioB (DHM3WKHM, BKIOYACT KaK BOMPOCHl KJIACCUYECKOW, Tak W
COBpPEMEHHOH (PHU3HKH.

Hoesn cenepanuzayuu. B cOOTBeTCTBUM C HeW MaTepuasl Kypca (GU3MKH OOBEAMHEH BOKpPYT
¢usnyeckux Teopuil. Bemymmm B Kypce siBisieTcss (DOPMHUPOBAaHWE MPENCTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaTEpUH, BEIIESCTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuzanus TNpeANoNaracT WCIOJb30BaHUE T'yMaHUTApHOTO
noTeHnuana pu3ndeckoil HayKu, OCMBICIICHUE CBSI3U Pa3BUTHUS (U3UKHU C Pa3BUTHEM OOIIECTBA, a TAKKE
C MUPOBO33pPCHUYCCKUMU, HPABCTBEHHBIMHA 1 OKOJIOTHYCCKUMU HpO6HeMaMI/I.

Hoes npuxnaonoil nanpaerennocmu. Kypce hbu3mky mpeamoiaaraeT 3HakOMCTBO € IITUPOKUM KPYTOM
TEXHHUYCCKHUX U TEXHOJIOTHYCCKUX HpI/IHO)KeHI/Iﬁ N3Yy4YCHHBIX TeOpI/Iﬁ M 3aKOHOB.

Hoes sxonoeusayuu peannsyercsi TOCPEACTBOM BBEJICHHS JJIEMEHTOB COJCPIKaHUsI, TOCBIAIIEHHBIX
9KOJIOTHYECKUM TPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHHKHU M TEXHOIIOTHH, a
Takxke 00CyXIeHHs PpoOIeM palioHATFHOTO MPUPOJIONOIH30BAHUS U SKOJIOTUIECKOH OE30MacHOCTH.

Crep>KHEBBIMH dJIEMEHTaMU Kypca (DU3MKH Ha YPOBHE CPETHETO OOINEro oO0pa3oBaHUsl SBISIFOTCS
¢busnyeckue Teopun ((HOpMUPOBAaHUE MPEIACTABICHUH O CTPYKTYpE MOCTPOCHHS (U3NYSCKOW TEOpHH,
ponu (hyHIaMEHTATBFHBIX 3aKOHOB Y MPUHIIMIIOB B COBPEMEHHBIX MPEACTABIECHUIX O MPUPOJIE, TPaHUIaX
MPUMEHUMOCTH TEOPHIA, IJISI ONTMCAHHS €CTECTBEHHO-HAYUHBIX SIBJICHUHN M MPOLIECCOB).



CucTeMHO-IeATENFHOCTHBIM TIOAX0J B Kypce (M3MKM peanu3yercsl HpekIe BCero 3a CYeT
OpraHu3aluy SKCIEPUMEHTAIBHON nesTenbHoCTH o0yyaromuxcs. s 6a30Boro ypoBHs Kypca (GuU3nKu —
9TO UCTOJNB30BaHUE CUCTEMBI (PPOHTATIBLHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U J1a00paTOpHBIX padorT,
KOTOpbIe B MporpaMMme no (us3uke oObeAMHEHBI B OOLIMI CMHCOK YYEHHYECKHX MPAKTHUECKUX paloT.
Boienenne B yka3aHHOM TiepedHe JaOOpaTOpHBIX PadOT, MPOBOAMMBIX Ui KOHTPOJS U OILICHKH,
OCYIIECTBIISIETCSl YIaCTHUKaMU 00pa30BaTeNbHOTO Mpoliecca UCXOAs 3 0COOCHHOCTE! MIaHUPOBaHUA U
ocHamieHust kabunera ¢usuku. [Ipm sTOM oObOecmeumBaeTcsi OBJajgeHHE OOYYAIOIIUMHUCA YMEHHIMHU
MPOBOJNTH KOCBEHHBIE M3MEPEHUS, UCCIICIOBAHUS 3aBUCUMOCTEH (PU3MYECKUX BENUYMH W MOCTAHOBKY
OTIBITOB TIO MTPOBEPKE MPEAT0KEHHBIX THIIOTE3.

Bonbmioe BHUMaHWE ynenseTcsl PEUICHUIO PacyETHBIX M KadecTBEHHBIX 3amad. [Ipu stom s
pacu€THBIX 3aJad NPHOPUTETOM SIBISIFOTCA 3aJaud C SIBHO 33JaHHOHW (PU3MYECKOH MOJEINBIO,
MO3BOJIAIONINE PUMEHATh U3YUYEHHBIE 3aKOHBI 1 3aKOHOMEPHOCTH KaK M3 OJHOTO pasfenia Kypca, Tak U
WHTETpUPYs 3HAHUS U3 Pa3HBIX pasaenoB. sl KaUeCTBEHHBIX 3a/1a4 IPHOPUTETOM SBISIOTCS 3a/laHHs Ha
00BsICHEHHE TPOTeKaHMs (HU3MYSCKUX SBJICHHNA M IIPOLIECCOB B OKPYXKAIOIICH XU3HHU, TPeOyroIne
BbIOOpa (PU3NUECKON MOJENH I CUTYalluu MMPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBumn ¢ tpebdoBanusimMu GI'OC COO k MaTepuaNibHO-TEXHHYECKOMY OOECIICUCHUIO
yueOHOro mpornecca 6a30BbIH YpOBeHb Kypca (PU3UKK Ha YPOBHE CPEIAHEro 00IIero oopa3oBaHusl T0JHKEH
U3y4yaTbCsl B YCIOBHSIX MPEIMETHOrO KaOMHeTa (U3UKH WM B YCIOBHSX MHTETPHPOBAHHOTO KaOMHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHere (U3MKM JOJDKHO OBITh HEOOXOIMMOE
nabopatopHoe 00OpYIOBaHHE JUIsl BBHIMOJHEHHs YKa3aHHBIX B TpOrpaMMe M0 (PHU3MKE YUYESHHUECKHX
MPAKTHYECKUX paboT U AEMOHCTPAIIIOHHOE 000PYTIOBaHHE.

JleMoHCTpanuoHHOe 000py0BaHHe GOPMUPYETCS B COOTBETCTBUH C MPUHIMIIOM MHUHHMAJIBHOM
JIOCTATOYHOCTH M O0ECMEUUBACT IMOCTAHOBKY MEPEYUCICHHBIX B MPOTpaMMe MO (DU3UKE KIFOYEBBIX
JEMOHCTpaMi  JUIi  HMCCIICZOBAaHUS HM3Y4YaeMbIX SBJICHUH U  TPOLECCOB, OMIUPUYCCKHX U
(byHAaMEHTATBHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHU.

JlabopatopHoe 000OpyIOBaHHE JJISl YYCHHYECKUX MPAKTHYSCKUX pPaboT (HOopMHpYyeTCsl B BHUJC
TEMATUYEeCKUX KOMILICKTOB M O0eCreunBaeTcs B pacuéTe OJHOrO KOMIUIEKTA Ha JBYX OOYYarOIIHUXCS.
TemaTHuecKUe KOMIUIEKTHI JJAOOPATOPHOTO 000PYI0BAHUS TOJKHBI OBITH MOCTPOSHBI HA KOMILICKCHOM
WCIIOJIb30BAaHUU aHATIOTOBBIX U IIU(POBBIX MPHOOPOB, & TAKIKE KOMIBIOTEPHBIX U3MEPUTEILHBIX CUCTEM B
BuJie U(POBHIX JTabopaTopHil.

OCHOBHBIMH IIEJIIMU M3Yy4UeHHsI (GU3UKU B 00IIEeM 00pa30BaAHUU SIBIISIOTCS:

e (QopMupoBaHHE HMHTEpEca M CTPEMIICHHs OOYYaIOUIMXCS K HAyYHOMY HM3YYCHHUIO MPHUPOJIHL,

Pa3BUTHE MX MHTEIUICKTYaJIbHBIX U TBOPUCCKUX CIIOCOOHOCTEH;

e pasBUTHE TPEACTAaBICHWA O HAyYHOM  MeToJe To3HaHus u  (opmupoBaHue
HCCIIEIOBATENBCKOTO OTHOIICHHUS K OKPY KAIOIIIM SIBIICHUSIM;

e (QopMupoBaHHEe HAYYHOTO MUPOBO33PEHUS KaK pe3yjibTaTa U3yuyeHHs OCHOB CTPOCHUS MaTepUH
1 GyHIAMEHTAIbHBIX 3aKOHOB (DHU3UKU;

e (opMupoBaHHE YMEHUH OOBSCHATH SBICHHUA C WCIIOJIb30BaHUEM (DM3UYECKUX 3HAHWHA H
HAYYHBIX OKA3aTEIbCTR;

e (QopMupoBaHHE MPEICTABICHUN O POJIH (QU3UKU YIS Pa3BUTHS JPYIMX €CTECTBEHHBIX HAYK,
TEXHUKH ¥ TEXHOJOTHH.

JocTiwkeHne 3TUX 1eneld o0ecreunBaeTcsl peleHHeM CIeIyoIHX 3a/1ad B MpoLecce U3ydeHHs

Kypca (pu3uKH Ha ypOBHE cpeHero o0miero oopa3oBaHusi:

e mpuoOpEeTEeHUE CUCTEMBI 3HAHUH 00 00mMUX (HU3MIECKIX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHSIX,
BKIIIOYasT MEXaHUKY, MOJCKYSIPHYIO (H3HKY, DIEKTPOJWHAMUKY, KBAaHTOBYIO (H3HKYy U
3JIEMEHTHI aCTPODHUUKH;

e (GopMUPOBaHUE YMEHUIN NPUMECHATh TEOPETUUYCCKHE 3HAHUS ISl OOBSICHEHUS (DU3MUSCKUX
SIBTICHUH B IMIPHUPOJIC U JUTS NPUHSATHS PAKTHUECKUX PEIICHUH B TIOBCETHEBHOM KHU3HMU;



® OCBOCHHE CIIOCOOOB pEICHHs Pa3IMYHBIX 33/1a4 C SBHO 33JIaHHOW (PH3HYECKOH MOJIEIBIO,
3aja4, MOJIPa3yMEBAIONINX CAMOCTOSATENFHOE CO3/1aHue (U3UYECKOW MOJCIH, aJeKBAaTHOM
YCIIOBUSIM 3aJ1a4H;
e TIOHMMaHWe (UBMYCCKUX OCHOB W TPHUHIMIIOB JEHCTBUS TEXHUYCCKUX YCTPOHCTB U
TEXHOJIOTHUYECKHX TPOIECCOB, UX BIHSHUS HA OKPYKAIOIIYIO CPEY;
® OBJIAJCHHE METOJAaMH CaMOCTOSTENBHOIO IUIAHUPOBAHUS W MpPOBelNeHHA (PU3HIECKUX
9KCIEPUMEHTOB, aHAllM3a W HHTEepHpeTannd WHQPOPMAIH, ONpENENeHUs JOCTOBEPHOCTH
MOJY4YEeHHOTO pe3ybTara;
® CO3JaHUE YCIOBUM Il pa3BUTUS YMEHUHW IPOEKTHO-UCCIENOBATEIbCKOM, TBOPYECKOU
JeSITeTbHOCTH.
Ha usydenue ¢usuku (0a30BbIi YpOBEHBb) Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUS OTBOJIUTCS
136 gacos: B 10 kiacce — 68 yacos (2 uaca B Henenro), B 11 kimacce — 68 yacoB (2 yaca B HEJICIIO).
[Mpeanaraemelii B mporpamMMe 1o (QU3MKE TMEpPeYeHb JIA0OPAaTOPHBIX M TMPAKTUYECKUX padoT
SBJISICTCS. PEKOMEHAOBAHHBIM, YUYHTENb JAejaeT BBIOOP MpOBEIEHHs Ja0opaTOpHBIX pabOT U OMBITOB C
yu€TOM MHAMBUIYAIBHBIX OCOOCHHOCTEH 00yYarOIIXCsl.



COJEP)KAHUE OBYYEHUSA

10 KJIACC

Pa3nen 1. ®u3uka U MeTOAbI HAYYHOTO MO3HAHUSA
O®u3zuka — Hayka o mnpupone. HayuHble MeTompl IO3HAHUS OKpyKawouero wmupa. Poib
9KCIEPUMEHTA U TEOPUH B IPOLIECCE MO3HAHUS MIPUPOABL. DKCIIEPUMEHT B (PH3HKE.
MopenupoBanne GU3NUECKUX ABJICHUN U TpoueccoB. Hayunsie rumotessl. dusndeckue 3aKOHbBI U
TeopuHd. [ paHULBI MPUMEHUMOCTH PU3MUYECKHUX 3aKOHOB. [I[pUHIINT COOTBETCTBHSL.

Ponb 1 MecTo Qusuku B HOpMUPOBaHUKM COBPEMEHHOM Hay4YHOW KapTHHBI MUPA, B MIPAKTUYECKOM
JIeSITENIBHOCTH JIIOJIEH.

Jlemoncmpayuu

Amnanorosle U IH(HPOBbIC H3MEPHUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYHKH.

Pa3zpnen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanunyeckoe ABKEHUE. OTHOCUTENBHOCTh MEXAHUYECKOTo IBWKeHUsA. Cucrema OTcuéra.
TpaexTopusi.

[lepememenne, CKOPOCTH (CPEmHsS CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOPEHHE MaTepHaIbHON
TOYKH, UX MIPOEKIUU HA OCH CUCTEMBI KOOpAUHAT. CI0KEHUE NEPEMEILICHUN U CIIOXKEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOPEHHOE TMPSAMOJMHEWHOE JaBrKeHWe. ['padukm 3aBucuMocTH
KOOPJHHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MEPEMEILLIECHUS MaTEPUAIBHON TOUKH OT BPEMEHH.

CBo0OoHOE TIaieHne. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuneitHoe nBuwxkeHue. J[BrKEHUE MaTEPUAIbHON TOYKU MO OKPY>KHOCTH C MOCTOSIHHOM IO
MOJIYIII0O CKOPOCTBIO. YTJOBas CKOpPOCTh, JHHEWHas ckopocTh. llepwong w yactota oOpaieHus.
LeHTpocTpeMUTENBHOE YCKOPEHHUE.

TexHuueckue yCTpPOMCTBA W NPAKTUUYECKOE MPUMEHEHHWE: CHUAOMETpP, IBUKEHUE CHApAJOB,
LEIHbIE U PEMEHHBIE NTEPEAAYU.

Jlemoncmpayuu

Mojienb cucTeMbl 0TCUETa, HIUTIOCTPAIM KHHEMAaTHYECKUX XapaKTePUCTUK JBUKECHHS.

[MpeobpazoBanue ABMKEHUI C UCTIOIB30BAHUEM ITPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3peskeHHOM MTPOCTPAHCTRE.

Habnronenue apmkeHus Tea, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU3OHTAIIBHO.

N3mepenne yckopeHusi CBOOOTHOTO MaJACHNS.

Hampasnenue cKOpoCTH MPH IBUKEHHUH MO0 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamoptule padbomol

N3y4eHnre HepaBHOMEPHOTO ABM)KEHHUS C IIEJIBIO OIIPeIeIeHH MITHOBEHHON CKOPOCTH.

HccnenoBanne COOTHOIIEHHS MEXIy IyTAMH, NPOWIEHHBIMHA TEJIOM 3a TMOCJelI0BaTeNlbHbIC
paBHBIE TPOMEXYTKH BPEMEHH IPH PABHOYCKOPEHHOM [BIKEHHHM C HAYaIbHOM CKOPOCTHIO, PaBHOU
HYJTIO.

M3yueHue nBUKEHUS 1IAPUKA B BI3KOW HKUAKOCTH.

W3ydenne ABrkeHus Tena, OpOIIeHHOT0 TOPU3OHTAIBHO.

Tema 2. /lunamuxa

Ilpunnun ortHocutenbHocTu [amuies. IlepBwiii 3akoH HeloToHa. MHepuuaibHbIE CHUCTEMBI
OTCuéra.

Macca Tena. Cwra. [lpuanmm cyneprmo3unuu cuil. Bropoit 3akoH HeloToHa i1 MaTepHalbHOMN
Touku. Tperuii 3akoH HbploTOHA /1711 MaTepuaibHBIX TOYEK.

3aKoH BCeMUpPHOTo TaroreHus. Cuna tspkectH. [lepBast kocMudeckas CKOpOCTb.
Cuna ynpyroctu. 3axkoH I'yka. Bec tena.



Tpenune. Bugpl Tpenus (mokos, ckoibxkeHus, kadenws). Cunma Tpenusa. Cyxoe Tpenue. Cuia
TPEHHS CKOJIKEHUS U cHiia TpeHus nokos. Koaddurment tpenus. Cuia COMPOTHBIICHUS TIPU JBUKCHUN
Tena B XKHUIKOCTH WUJIH rase.

[TocTynarenbpHOE U BpaliaTeaIbHOE IBMKEHUE a0COTIOTHO TBEPIOTO Tea.

MoOMeHT CHIIbl OTHOCUTENBHO OCcH BpaleHus. [Inedo cumnsl. YcnoBus paBHOBECHs TBEPIOTO Tea.

TexHudyeckue  ycTpoWCTBa M MPAKTHUUECKOE MPUMEHEHHWE: IOALIMIHHUKY, JBU)KEHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenue uHEPIUH.

CpaBHEHHME Macc B3aUMOJICHCTBYIOLIUX TEJI.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTD CHJIBI YIIPYTOCTHU OT JIe(OpMaIInu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIBEME U MTAICHUU.

CpaBHeHHE CUJI TPEHUS MTOKOS, KaYeHHS U CKOJIbKECHHUS.

YcioBus paBHOBecHs TBEPAOro Tena. Buibl paBHOBecHs.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3yuyenue nBukeHus: Opycka 1o HaKIIOHHOH IIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHIT YIIPYTOCTH, BOSHUKAIOIIMX B MIPYKUHE H PE3HHOBOM 00pasiie, oT
ux nedopMarim.

HccnenoBanue ycnoBUid paBHOBECHUS TBEPAOIO TENA, UMEIOIIETO OCh BPAILICHHUS.

Tema 3. 3axonvt coxpanenus 6 mexanuxe

Nmnynsc MaTepuanpbHON TOUYKH (Tena), CUCTEMBl MaTepUalbHBIX TOYeK. Wmmynbc cHibl u
M3MEHEHUE UMITYJIbCa TeNld. 3aKOH COXPAaHEHUS UMITyJIbca. PeakTUBHOE JBUXKEHUE.

PabGora cunbl. MOLIHOCTD CHIIBI.

Kunerndeckas sHeprusi MaTepuaabHON TOYKH. Teopema 00 N3MEHEHNH KHHETUYECKOW DHEPTHH.

[lorentmaneHass »Heprus. [loTeHiumanbHas »Heprus ynpyro neOpMHUPOBAHHOW TMPYKHUHEIL.
[loTeHnmanbHas YHEPTHS TeNa BOJIM3H MTOBEPXHOCTH 3eMITH.

[loTreHnmanbHbIe 1 HEMOTEHIIMATBLHBIE CHITBL. CBSI3b pabOTHl HETIOTEHIIMATIBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKON SHEPTHH CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUUECKOW SHEPIHUU.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuuecKkue ycTpoiCcTBa U MPAKTUYECKOE MPUMEHEHHUE: BOAOMET, KONEP, MPYKUHHBIN MTUCTOJIET,
JIBIKEHUE PaKeT.

Lemoncmpayuu

3aKOH COXPaHEHUS UMITYJIbCa.

PeakTuBHOE NBUKEHUE.

[lepexox moTeHUMANBHOW SHEPTUH B KWHETUYECKYIO U 00paTHO.

Yuenuueckuil sxcnepumenm, 1abopamopHuvle pabomul

UzyueHne abCOMOTHO HEYIIPYTOTo yIapa ¢ MOMOIIBIO JIByX OJMHAKOBBIX HUTSHBIX MasSiTHUKOB.

WccnenoBanne cBsizn pabOTHl CHIIBI C M3MEHEHHMEM MEXaHHYEeCKON SHEpruH Tella Ha TpuMepe
pacTsDKEeHUS] pe3NHOBOTO KTyTa.

Paznen 3. MoJaekynsipaas pu3nka 1 TepMOAUHAMHAKA
Tema 1. Ocnosvt MONEKYAAPHO-KUHEMUYECKOT meopuu
OCHOBHBIC TIOJIOXKCHUSI MOJCKYJISPHO-KMHETUYECKOW TEOPUHM M WX ONBITHOE OOOCHOBaHUE.
BpoynoBckoe pBmwkenue. Juddysus. Xapaktep nBMKEHHS W B3aMMOJCHCTBUS YACTHIl BEIIECTBA.
Mopnenu cTpoeHUs Ta30B, KUAKOCTEH U TBEPIBIX TeN U OOBSICHCHUE CBOWCTB BEIIECTBA HA OCHOBE ATHX
Mozenel. Macca u pasmepsl Mojekyi. KonuuectBo BemiectBa. [loctositHHas ABoraapo.
TemnoBoe paBHoBecue. Temmepatypa u e€ usmepenue. [llkana remnepatyp Llenbcus.



Mopens wuaeanpHoro rasa. (OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KMHETHYECKOH TEOpHUHU
UAeanbHOro Taza. AOCOMIOTHasl TemIeparypa Kak Mepa cpeJHed KWHETHYEeCKOW DHEPruH TEIIOBOTO
nBrkeHus dactul] rasa. llkana temnepatyp KenbBuna. 'azoBble 3akoHBI. YpaBHeHue MeHpaeneeBa—
Knaneipona. 3akon JlansToHa. M30mporiecchl B H1€aIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM BEIIECTBA.
I'paduueckoe npencraBaeHne H30IPOLIECCOB: U30TEpPMa, H30X0pa, n300apa.

TexHMUECKHE YCTPOWCTBA U IPAKTHUECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BellecTBa, (hoTorpadmu MOJIEKYNl OpraHuYecKuX
COEIHECHU.

OnbITel 10 TU¢PY31N KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO IBH)KECHUSL.

Mogens onbita LTepHa.

OnbIThI, JOKA3BIBAIOIIUE CYIIECTBOBAHNE MEXMOIEKYJISIPHOTO B3aUMOIeHCTBYS.

Mojiens, WITIOCTpUpYIOLIas IPUPOLY JAaBICHUS ra3a Ha CTEHKH COCyaa.

OnBIThI, WILTIOCTPUPYIOIIUE YPAaBHEHNE COCTOSIHUA UAEATIBHOTO T'a3a, U30IPOIIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomoi

OmnpeneneHne Macchl BO3[yXa B KIACCHOW KOMHATE€ HAa OCHOBE M3MEpPEHHUH 00bEMa KOMHATHI,
JIaBJICHUA U TeMIIepaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXKy TapaMeTpaMu COCTOSHUS Pa3pex eHHOI o rasa.

Tema 2. Ocrosbl mepmoouHamurku

TepMmonnHaMuveckast cucreMa. BHyTpeHHsISI DHEPTUs TEPMOIUHAMHYECKON CHUCTEMBI U CITOCOOBI
e€ m3meneHns. KommuecTBo TemnmoTel U paboTta. BHyTpeHHSS SHEPrus OAHOATOMHOTO HEalbHOTO Ta3a.
Bunb! Temonepenayn: TEIIONPOBOAHOCTh, KOHBEKITUS, U3ITyICHUE. Y IeTbHas TEITOEMKOCTh BEIIeCTBA.
KonuuecTBO TEIIOTHI pU TeIUIoNepeaye.

[lonsitue 06 amgmabatHOM mpomecce. IlepBriit 3akoH TepmomuHamuku. llpuMeHeHHe mnepBoro
3aKOHA TEPMOJWHAMUKH K M3omponeccaM. | padnyeckas nHTEpripeTanus padboTHI rasa.

Bropoii 3akoH TepmoauHaMukn. HeoGpaTuMocTh IpoIieccoB B IpUpPOJIE.

TenmoBsie Mamuebl. [lpuHIMNBL MeHCTBUS TeruioBBIX MammH. [IpeoOpazoBaHus »HEprum B
TEIUIOBbIX MamnHax. Koadduiment mone3Horo neiictBus TterioBod Mammebl. [ukn Kapao m ero
KOA(PGUITUEHT TIOJIE3HOTO JIEHCTBHS. DKOIOTHIECKHE TIPOOIEMBI TETNIOIHEPTETHKH.

TexHUYecKre yCTPOWCTBA M IPAKTHYECKOE IMPUMEHEHHWE: JBHTaTellb BHYTPEHHErO CropaHus,
OBITOBOM XOJIOAUIBHUK, KOHIUIIHOHED.

Lemoncmpayuu

W3meHeHne BHYTpeHHEW SHEPIryu Tella IPU COBEPLICHUH paboThI: BBIIET NPOOKK U3 OYTBHUIKH TOA
JeHCTBUEM  CXKAaToro BO3AyXa, HarpeBaHue dS¢upa B JaTyHHOH TpyOke myTéM  TpeHus
(BUIEOAEMOHCTpALIUS).

W3MeHeHre BHYTpeHHEH SHEPTUH (TeMIepaTypsl) Teja Ipy TeIuionepeaaye.

OnbIT M0 aAMabaTHOMY PACHIMPEHHUIO BO3AyXa (OMBIT C BO3LYIIHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, [BUTATENS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, rabopamoptule pabomol

M3mepenue yaenbHON TENIOEMKOCTH.

Tema 3. Azpezamnbie cocmoanusa eeujecmea. Mazosvie nepexoovl

[TapooOpa3oBanre u KoHJAeHcanus. Mcnapenue u kuneHue. AOCOIIOTHAas M OTHOCHUTEIIbHAS
BJI@XKHOCTh BO3Ayxa. HacelmeHHsld map. YaenpHas TeIUIOTa MapooOpa3oBaHUsA. 3aBUCHUMOCTH
TEMIIEPaTyphl KUIIEHUS OT TaBICHHUS.

Tsépnoe Teno. Kpucrammmaeckue u aMmopdHbIe Tena. AHI30TPONHS CBOMCTB KpUCTAILIOB. JKuakue
kpuctayuiel. CoBpeMeHHbIe MaTepHuaibl. [ImaBienne  kpucTammu3anus. Y IeibHas TEIUIoTa IUIaBICHUS.
CyOmmmartusi.

YpaBHeHHE TEIIIOBOTO OaaHca.



TexHudeckue ycTpoiCcTBa U MPAKTUUECKOE MPUMEHEHHE: TUTPOMETP U MICUXPOMETP, KaIOPUMETD,
TEXHOJIOTUH MOJYYCHHS] COBPEMEHHBIX MaTEpPHAJIOB, B TOM YHCJIC HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX TApPOB.

Kunenue npu NoOHM>KEHHOM JAaBICHUM.

Crioco0bl U3MEPEHHUS BIKHOCTH.

HaGnronenue HarpeBaHus U IDIABJICHUS KPUCTAUIMYECKOTO BEIIECTRA.

JeMoHCTpalus KpucTaioB.

Yuenuueckuil sxcnepumenm, nabopamopHuvle pabomol

N3mepeHne 0THOCUTETBHOM BIAXXHOCTH BO3AyXa.

Paznen 4. dinekTpoauHaMuKa

Tema 1. dnexkmpocmamuka

OneKkTpu3anus Tell. ODIEeKTpudecKud 3apsan. JBa Buaa sieKTpuyecKux 3apsnoB. [IpoBomHHKWH,
JUDIIEKTPUKY U MOTYNIPOBOAHUKH. 3aKOH COXPAHEHUS DIEKTPUUECKOTO 3apsija.

BzaumopeiictBue 3apanoB. 3akoH Kynona. TodeuyHBIM 3JIEKTpUYECKUNA 3apsii. DIEKTPUUECKOE
nosie. Hanpssk€HHOCTH AnekTpudyeckoro moist. [IpuHiun cynepno3uuuu 3ieKTpUuecKux nojei. Jlnnuu
HaNPsKEHHOCTH IEKTPUIECKOTO MOJIS.

Pabora cun anmektpocrarmdeckoro mons. [lotenmman. PasHocte morteniuanoB. [IpoBogauku u
JUDIIEKTPUKY B 2JIEKTPOCTATUYECKOM ToJe. JAuaaekTpudeckasi IpOHULAEMOCTb.

OnekrpoémkocTh.  KoHaeHcaTop. ONEKTpOEMKOCTh  IUIOCKOIO  KOHACHCATOPA.  DHEPrus
3apsHKEHHOT0 KOHJIEHCATOPA.

TexHH4Yeckre YCTPOHCTBA W INPAKTUYECKOE TPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AJIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE DJIEKTPOIPUOOPOB, KOHACHCATOP, KONMMPOBAIBHBIN ammapar,
CTPYHHBII IPUHTED.

Jlemoncmpayuu

YeTpoCcTBO M IPUHIUI IEHCTBHS AIIEKTPOMETPA.

B3aumoneiicTBre Ha3IEKTPU30BaHHbBIX TEN.

DNEKTPUUYECKOE TOJIE 3aPSHKEHHBIX TE.

IIpoBOAHMKH B AJIEKTPOCTATHUECKOM IIOJIE.

DnekTpocTaTuyeckas 3amuTa.

JMdIeKTpUKH B 37IEKTPOCTATUIECKOM TIOJIE.

3aBUCHMOCTb JIEKTPOEMKOCTH IIOCKOTO KOH/IEHCATOpa OT MJIONaAN TUIACTHH, PACCTOSHHS MEXIY
HUMH U JUAJIEKTPHUECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOT0 KOHASHCATOopa.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstit Inekmpuueckuii mox. Toxku é paznuunsvix cpeoax

DNIEKTPUIECKUN TOK. YCIIOBHS CYIIICCTBOBAHHS 3JIEKTpHUIECKOro Toka. Mcrounmku Toka. Cumima
TOoKa. IIOCTOSAHHEIN TOK.

Hampsokenne. 3akorn OMa 111 y4acTKa HemH.

DNEKTPUYECKOE COMPOTHBIICHHUE. YAETbHOE COMPOTHBIEHHE BemecTBa. llocnemoBarensHoe,
napajuieIbHOE, CMEIIAHHOE COEIMHEHUE TPOBOAHHUKOB.

Pabota snexrpudeckoro Toka. 3akoH Jxxoynsi—J/Ienua. MonHOCTb 3EKTPUIECKOTO TOKA.

ONEeKTPOABIKYILAs CUJIa U BHYTPEHHEE CONPOTUBIEHNE NCTOYHUKA TOKA. 3aKkoH OMa JUIsl OJTHON
(3aMKHYTOH) AsekTprdeckoi nenu. KopoTkoe 3amMbIkaHue.

ONEeKTpOHHas MPOBOJUMOCTh TBEPIABIX METAIIOB. 3aBUCUMOCTH COINPOTUBIEHHS METAIIOB OT
Temneparypsl. CBEpXIPOBOAUMOCTb.

OnekTpuyecKuil TOK B BakyyMe. CBOWCTBA 3JIEKTPOHHBIX ITYYKOB.



[HonynpoBoguuku. CoOCTBEHHAs! U IPUMECHAs MPOBOAMMOCTD MOTYNPOBOAHUKOB. CBOHCTBa p—N-
nepexoaa. [lomynpoBoJHHUKOBBIE TPUOOPHI.

ONeKTpUYECKUI TOK B pPacTBOPaxX M pacIulaBax 3JIEKTPOIUTOB. DJIEKTPOIUTHYECKAS TUCCOLHAIUS.
ONeKTponu3.

OnexTpuyeckuil TOK B razax. CaMOCTOATENBHBI W HECAMOCTOSATENBHBIM pa3pan. MonHus.
IIna3zma.

TexHn4yeckre ycTpoWcTBa M MpaKkTUYECKOe IPHUMEHEHHE: aMIIepMETpP, BOJIBTMETP, PpPEeocTar,
WCTOYHUKH TOKA, JJIEKTPOHATrpeBaTeNbHBIC NPUOOPHI, 3IEKTPOOCBETHTENbHBIE MPUOOPHL, TEPMOMETP
COIIPOTHBIICHUS, BaKyyMHBI JAHOJ, TEPMHUCTOPHI M (OTOPE3UCTOPHI, MOIYNPOBOAHWUKOBBIA AHOI,
raJbBaHUKA.

Jlemoncmpayuu

N3mepenue cumbl TOKa U HAIPSKEHUS.

3aBUCUMOCTH CONPOTUBIICHUS LMWJINHAPUYECKUX NMPOBOAHUKOB OT JJIMHBI, IUIOMIAIN TOIEPEYHOTO
CEYEeHUs U MaTepuaa.

CMeniaHHOe cOeIMHEHUE POBOIHHUKOB.

IIpsimoe u3MepeHue 3MeKTpoABIKYIIEeH cuibl. KopoTkoe 3aMblkaHNe TajJIbBaHUUECKOTO 3J€MEHTa
U OLICHKA BHYTPEHHEI'O COIPOTUBIICHUS.

3aBUCHMOCTH CONPOTHUBIIEHHS METAIJIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsit ¥ IPOBOAMMOCTD BO31yXa.

OOHOCTOPOHHSSA NPOBOAUMOCTD AUOAA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomsi

N3ydeHne cMemaHHOro COSUHEHNS PE3UCTOPOB.

N3MepeHue 3JIeKTpOABMKYIIEH CHIIBI HCTOYHUKA TOKA U €70 BHYTPEHHETO COIIPOTHUBIICHUS.

Habmtonenue siekrponusa.

Me:xnpeaMeTHbIe CBA3H

Wzyuenne xypca ¢usukn ©0azoBoro ypoBHS B 10 Kkjacce ocCymiecTBisieTcs € y4ETOM
COJEepPKATENIbHBIX MEXIPEIMETHBIX CBS3€H ¢ KypcaMH MaTeMaTHKH, OMOJOIMH, XUMHH, Teorpaduu u
TEXHOJIOTHH.

Mesicnpeomemnvle nonsimusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAYYHOrO ITO3HAHUS: SBIICHHE,
Hay4Hbld (akT, rumnoresa, (u3MUecKas BeIMYMHA, 3aKOH, TEOpHs, HaONIOJCHHE, SKCIIEPUMEHT,
MOJIETTMPOBaHNE, MOJEINb, U3MEPEHUE.

Mamemamuka: pelleHHE CUCTEMBbl YpaBHEHMH, JMHeWHas (yHKuus, nmapabona, runepodosa, ux
rpauKy U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIMU: CHHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOMKAECTBO, BEKTOPHI M MX NMPOEKLIMU Ha OCH KOOPJMHAT, CII0KEHUE BEKTOPOB.

buonoeus: Mexanuueckoe ABMKEHHE B XKHUBOH mpupoae, TudQy3usi, 0CMOC, TEINIOOOMEH KHUBBIX
OpraHu3MoB (BHIbI TEIUIONEPEIauH, TEIUIOBOE PaBHOBECHE), AIEKTPUUECKUE SIBIICHHUS B )KUBOW IIPUPOJIE.

Xumusi: JACKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJb BEIIECTBA,
MOJIIpHAsl Macca, TEMJIOBBIE CBOWCTBA TBEPIBIX TEJ, KUAKOCTEH M Tra3oB, DJIEKTPUUECKHUE CBOWCTBA
METaJUIOB, MIEKTPOIUTHYECKAS] TUCCOLUALINS, FaIbBaHUKA.

Teoecpaghus: BIAXKHOCTH BO3/yXa, BETPHI, 0apOMETpP, TEPMOMET.

Texnonocusa: mpeoOpazoBaHWE [BWKEHWHA C WCIONb30BAaHWEM MEXaHW3MOB, YYET TpPEHHUS B
TEXHHKE, TOAIINITHIKH, UCTIOIH30BAHNE 3aKOHA COXpPAHEHMS HMITYJIbca B TEXHUKE (pakeTa, BOJOMET U
JpyTHUe), ABUraTelb BHYTPEHHETO CrOpaHus, MapoBasi TypOuHa, OBITOBOM XOJIOIMILHUK, KOHIHIIMOHED,
TEXHOJIOTHH IOJIY4YECHHsI COBPEMEHHBIX MAaTEPUAIOB, B TOM YHCIIC HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH,
NIEKTPOCTaTHUUECKasl  3alUTa, 3a3€MJICHHE 3JIEKTPOIPUOOpPOB, KCEPOKC, CTPYHHBIH IpPHUHTEP,
JJIEKTPOHArpeBaTe/IbHbIC IPUOOPHI, HIEKTPOOCBETUTENBHBIC TPUOOPHI, F'AJIbBAHHKA.

11 KJIACC



Pa3nen 4. DnekTponHaMHKa

Tema 3. Maznummnoe none. InekKmpomazHumnan UHOYKyus

[TocTosiHHbIe MarHuTHL. B3aummonelcTBHE MOCTOSIHHBIX MarHutoB. MaruutHoe mojie. Bektop
MarHUTHOW WMHAYKIMU. [IpUHIUN CYNEepro3WuIMd MarHUTHBIX Moyied. JIMHUW MarHWTHOW WHAYKIWU.
KapTuna nuHUl MarHUTHOW WH]TYKITUH TTOJIS TOCTOSTHHBIX MAarHUTOB.

MarauTtHoe 1oJie TPOBOIHUKA ¢ TOKOM. KapTuHa TUHMIA MHAYKIIMA MarHATHOTO MOJIS JJIMHHOTO
IPSIMOTO TMPOBOJHMKA M 3aMKHYTOT'O KOJIBLIEBOIO MPOBOJHMKA, KAaTylmIKu ¢ TokoM. OmbIT Dpcrena.
B3aumopeiicTBruE TPOBOJHUKOB C TOKOM.

Cuna Amriepa, e€ MOAYJIb U HalpaBJICHUE.

Cuna Jlopenma, e€ Moaynb U HampaBieHue. [[BrkeHue 3apspDKEHHOM 4YacTUIBI B OJHOPOTHOM
MarHuTHOM moJie. Pabora cuiibl Jlopenia.

SIlBneHMe  SNMEKTPOMArHUTHOW  MHIYKIUH. [lOTOK  BeKTOpa  MAarHUTHOW  WHAYKIIUU.
DNEeKTPOABIKYIIAS CHJIa MHIYKITUU. 3aKOH 3JIEKTPOMarHuTHOU HHAYKIuu Dapasest.

Buxpesoe anekTpuyeckoe mosie. DIESKTPOABIDKYIINAs CHJIa UHIYKIIUU B IPOBOJIHUKE, IBIDKYIIIEMCS
MOCTYIATEIHHO B OJJHOPOJIHOM MarHUTHOM IIOJIC.

IIpaBuno Jlenna.

NHayKTUBHOCTS. SIBIEHUE CAMOMHIIYKIIUN. DIEKTPOIBIIKYIIAS CUIa CAMOUHTYKITHH.

DHeprusi MAarHUTHOTO TIOJIS KaTYIIKU C TOKOM.

DNeKTPOMarHuTHOE TI0JIE.

Texnudeckue  yCTpOHCTBA W MPAKTHUYECKOEC  TPUMEHEHHE:  TOCTOSIHHBIC  MAarHHTEHI,
AIIEKTPOMATHUTEHI, SIIEKTPOIBUTATENh, YCKOPUTEIH SIIEMEHTAPHBIX YaCTHII, HHTyKIIMNOHHAS T1€Yb.

Lemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHUE 3JEKTPOHHOTO ITy4YKa MATHUTHBIM ITOJIEM.

JIvHMHM WHAYKIUYA MarHUTHOTO TIOJIS.

Bs3aumopeiicTBre 1ByX MPOBOJHIUKOB C TOKOM.

Cuna Amnepa.

HetictBue cuibl JIopeHIa HA HOHBI AJIEKTPOJIUTA.

SIBneHne MeKTPOMAarHUTHOW WHAYKIIWH.

[IpaBuio Jlenna.

3aBUCHMOCTb DJIEKTPOJIBIKYIIEH CHIIBI HHIYKITUH OT CKOPOCTH M3MEHEHUSI MarHUTHOTO TIOTOKA.

SIBneHne caMOMHAYKIINY.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

W3y4eHre MarHuTHOTO MOJISt KATYIIKU C TOKOM.

HUccnenoBanue neiicTBUS TOCTOSHHOTO MarHuTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS AIEKTPOMArHUTHON HHYKIIHH.

Pazaen 5. Kosiebanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 3J1eKMpoMazHuUmMHble KoJ1eOaHus

Konebarenphas cucrema. CBoOojiHbIe MexaHWYecKHe KojeOaHus. ['apMoHWYEcKHe KoJeOaHUsl.
ITepuon, yacrora, ammuiutyna u ($aza konebanuit. [IpyxuHHBIH MasTHUK. MaTeMaTHYECKUN MasTHUK.
YpaBHeHHE TapMOHUYECKUX KoJieOanuid. [IpeBpaliieHue SHEPruy MPU rapMOHUYECKUX KOJICOaHUAX.

KoneOarenbHbiii  koHTYp. CBOOOJHBIE  DJIEKTPOMATrHUTHBIE  KOJICOAHWS B WACAITHLHOM
KOJIeOaTeIbHOM KOHType. AHAJOTHUS MEXIy MEXaHHYCCKMMU W DJICKTPOMAarHUTHBIMH KOJIEOAHUSIMHU.
®dopmyna TomcoHa. 3aKOH COXPAHEHUS SHEPTUU B HIICATEHOM KOJIeOaTSIIEHOM KOHTYPE.

IIpencraBinenne o 3aryxarommx KojeOaHUSAX. BBIHYXICHHBIE MEXaHUYECKHE KOJICOaHMUS.
Pe3onanc. BeiHyKICHHEIC 2IEKTPOMAarHUTHEIE KOJIeOaHUs.

Ilepemennbiit Tok. CuHYCOMJANbHBIA MEpPEeMEHHBIH TOK. MOIIHOCTE TEPEMEHHOTO TOKA.
AMIIUTYIHOE U IEUCTBYIOIIEE 3HAUCHUE CUIIBI TOKA U HAIIPSIKCHUSL.



Tpanchopmartop. IIpomsBojcTBo, mepemadya ¥ MOTPEOJICHHE AIEKTPUYECKOH  3HEPTUU.
DKOJIOTMUECKUE PUCKU MPU MPOU3BOACTBE IEKTpodHeprun. KyapTypa UCHoNb30BaHUs SIEKTPOIHEPTUU
B [TIOBCETHEBHOM KU3HU.

TexHudeckue yCTPOMCTBA W MPAKTUUYECKOE TMPUMEHEHHUE: AJIEKTPUUECKUM 3BOHOK, TE€HepaTop
MEPEMEHHOT0 TOKA, TUHUH JICKTporepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJIeOATeIbHOH CHUCTeMbl (NIPYKHHHBIA WJIM MaTeMaTHYeCKUN
MAasITHUK).

HaGnronenue 3aTyxarmux KoineOaHuii.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJICOAHUM.

HaGnronenue pezoHanca.

CBOOOHBIC AJICKTPOMArHUTHBIE KOJICOAHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKAQ M HAIPSKCHHUS OT BPEMEHU) ISl IIEKTPOMArHUTHBIX
KoJIeOaHuii.

Pe3onanc mnpu moOcCIeAOBATEIFHOM COCAMHCHUU PE3UCTOpa, KATYIIKH WHAYKTUBHOCTH U
KOH/JIEHCATOopaA.

Mopenb TUHUH 3JEKTPOTIepEaaun.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

Hccnenopanre 3aBUCHMOCTH TEPUOJIAa MAJIBIX KOJICOAHUH Ipy3a Ha HUTH OT JUIMHBI HUTH M MacChl
rpy3a.

HccnenoBanue MepeMEHHOrO0 TOKA B LEMU U3 IMOCIEIOBATENBHO COEIMHEHHBIX KOHIEHCATOpa,
KaTYLIK{ U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHumnble 601Hbl

MexaHnyeckue BOJHBL, yCIOBHs pacnpoctpaHeHusa. [lepuon. CkopocTh pacnpoCTpaHEHUs U
JuTHA BONHEL [lomepeunsie u mpoionsHbIe BONHBL VHTEpdepeHus u mudpakiws MeXaHHIeCKUX BOJIH.

3Byk. CxopocTh 3ByKa. I poMkocTs 3Byka. BeicoTa ToHa. TemOp 3ByKa.

OJIEKTPOMAarHUTHBIE BOJIHBI. YCJOBHUSL M3IYYEHHUS JJIEKTPOMArHUTHBIX BOJH. Bzaumuas
opueHTanusa BekTopoB E, B, V B snextpomarnuTHON BOdHE. CBOWCTBAa AIIEKTPOMArHUTHBIX BOJIH:
OTpakeHWe, MPEIIOMIICHUE, MOJSIpU3alys, qudpakuus, naTepdeperius. CKopocTh IMEKTPOMArHUTHBIX
BOJIH.

[Ikana 3meKTpOMarHuTHBIX BOJIH. [[puMeHeH e AIeKTPOMarHUTHEIX BOJIH B TEXHUKE U OBITY.

[IpuHIUMIBEI paaAUOCBsI3U U TeNEeBUICHUA. Paquonokanusi.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPe/Ibl.

TexHudeckue yCTpPOMCTBA M MPAKTHUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
YIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAMIIMHE, pajgap, paauoNpuEMHUK, TEJIEBU30p, AHTEHHA,
tenedon, CBYU-neus.

Lemoncmpayuu

OO0pazoBaHue U PacIpOCTPaHEHUE MONIEPEYHBIX U TPOIOJIEHBIX BOJH.

Konebnromieecs Teno kKak MICTOYHUK 3BYKA.

Habumroienue oTpaxeHus U IPEIOMIICHUS MEXaHUYECKUX BOJIH.

Ha6monenue uarepdepeHnnu u 1udpakiiud MEXaHHUSCKUX BOJITH.

3BYKOBOI pe30HAHC.

HaGuroieHue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOM M YaCTOTON KOJIeOaHUH.

HccnmenoBanne CBOWCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPaKEHHUE, IPEIIOMIICHHE, MOJSIPU3aIlns,
TUuQpakiys, nHTepdepeHIus.

Tema 3. Onmuka

T'eomerpuueckas ontuka. IIpsMonuHeliHOE paclpocTpaHEeHHWE CBETa B OJHOPOAHOU cpene. Jlyd
cBeTa. ToueUyHbI HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaXkeHUs cBeTa. [locTpoeHne n300pakeHNH B IIIOCKOM 3epKalie.



[Ipenomnenue cBera. 3aKOHBI TpenoOMIICHHs cBeTa. AOCONIOTHBIM MOKa3aTeslb MPETOMIICHUSI.
IlonHoe BHyTpeHHee oTpakeHue. [IpeaenbHbIil yroi MOMHOT0 BHYTPEHHETO OTPayKEHUs.

Hucnepcus cBera. CioxHbIl cocTaB 6enoro cera. L{BeT.

Cobupatoniye U pacceuBaromue JUH3bL. ToHKas nrH3a. POKyCHOE pacCcTOsIHUE M ONITUYECKas CHJla
TOHKOH nuH3bL. [TocTpoeHne n300paskeHuid B COOMPAIOIINX M pacCenBalOMmuX JuH3ax. PopMmyna TOHKOH
JIMH3BL. YBEJIWYEHNE, 1aBaeMOe JTHMH30M.

IIpenensl npUMEHMMOCTH TEOMETPUYECKON ONTHUKH.

BonnoBas ontuka. MuTepdepeHuus cBera. KorepeHTHbIE WCTOYHUKH. YCJIOBUS HaOIIOACHUS
MaKCUMyMOB W MHUHHMYMOB B HHTep(EpPEHIHOHHON KapTUHE OT ABYX CHH(Aa3HBIX KOTEPEHTHBIX
HCTOYHUKOB.

Hudpaxnus ceeta. Judpaknuonnas pemeérka. Y cnoBue HaOMOACHUS TJIABHBIX MAaKCUMYMOB MPH
najiecHN MOHOXPOMAaTHYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHuueckre ycTpoiicTBA M NPaKTUYECKOe MPHUMEHEHHE: OYKH, Jyna, ¢oroammnapar,
MPOCKIMOHHBIA anmapar, MHKpPOCKOI, TEJIECKOI, BOJOKOHHAs OINTHKA, IOu(pakiuoHHAs pemérka,
TOJIIPOU.

Jlemoncmpayuu

[MpssMonHEHOE pacpoCTpaHEHUE, OTPAKEHHE U MpeoMileHHe cBeTa. ONTHYECKHE TPUOOPHL.

IlonHOE BHYyTpeHHEE OTpakeHne. Mojienb CBETOBO/IA.

HccnenoBanue cBOMCTB M300paKEHUA B JIMH3AX.

Mogenu MUKpOCKOIa, TEIECKOIA.

HabGmronenue naTepdepeHnny creta.

HabGnronenue mudpaknuu ceera.

Habmionenue aucnepcuu ceera.

[Tony4eHue crekTpa ¢ MOMOIIBIO IPU3MBI.

[Tony4eHue crekTpa ¢ HOMOLIBbIO JUPPAKIHOHHON PEIIETKH.

Habmionenue nmomnsipuzauu cBera.

Yuenuueckuii sxcnepumenm, rabopamopmuvie pabomsi

W3mepeHne nokaszaress NpesIOMIICHHS CTEKJIA.

HccnenoBanne cBOWCTB N300pakeHU B TMH3AX.

Habmionenue aucnepcuu ceera.

Pa3znen 6. OcHOBBI CIeNMAIBLHON TEOPUU OTHOCUTEIBLHOCTH
I'panunbl  OpUMEHMMOCTH  KJlacCHUYeCKOW MexaHuku. llocTynarel coenuaibHON — Teopuu
OTHOCHUTEIHLHOCTH: WHBAPUAHTHOCTH MOJIYJISI CKOPOCTH CBETa B BaKyyMme, IPHHIIMI OTHOCHTEIHHOCTH
DiHITERHA.
OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHH B COKPAITICHHE JITHHBIL.
DHeprust ¥ UMITYJILC PEISATUBUCTCKON YaCTHIIHI.
CBs13b MaCCHI C DHEPTHEH M UMITYJIbCOM PEISITHBUCTCKOMN YaCTHITBI. DHEPTHS TTOKOS.

Pasnen 7. KBanToBasi pusuka

Tema 1. Dnemenmut K6AHM OGO ONMUKU

®otonsl. Dopmyna [lnanka cBs3u 3HEpruu HOTOHA C €r0 YACTOTON. DHEPrHUa U UMITYJbC (OTOHA.

OtkpeiTue u uccnenoBanue Qororddexra. Ompitel A. I'. CroneroBa. 3akoHbl GoTOdhdEKTA.
VYpaBuenue DitamreiHa 11 potorddexta. «KpacHas rpannna» porodddekra.

Jasnenue cera. OneIThl 11. H. JIeObenena.

XHUMHYECKOE NEUCTBUE CBETA.

TexHHueckre ycTpoiicTBa M NMPaKTUYECKOE NMPUMEHEHUe: (POTONIEMEHT, POTONATUMK, COIHEUHAS
OaTapesi, CBETOIHOI.

Jlemoncmpayuu



®DoT0o3PPeKT Ha yCTAaHOBKE C IMHKOBOM TIACTUHOM.
HUccnenopanue 3akoHOB BHenTHero (poTtodddekra.
Cseroauon.
Conneunas Oatapes.
Tema 2. Cmpoenue amoma
Mogens atoma Tomcona. OmbiThl Pesepdopaa mo paccesHuio o -yactuu. [lmanerapHas mopenb
atoma. [loctynatel bopa. M3nyuenne u mornomeHne (OTOHOB MpH MEpexoje aToMa C OJHOTO YPOBHS
3HEpruM Ha Apyroil. Buasl cnekTpoB. CekTp ypoBHEN SHEPIHH aTOMa BOJIOPO/aA.
Bonnogsie coiicTBa yactuil. Bonusl ne bpoitns. KopnyckynsipHO-BOTHOBOH Ayamu3M.
CHOHTaHHOE U BBIHYXJIEHHOE U3Iy4YECHHUE.
TexHNUECKHe YCTPOWCTBA M MPAKTHUECKOE MPUMEHEHHE: CHEKTPaIbHBIN aHauu3 (CIIEKTPOCKOI),
na3ep, KBAaHTOBBIN KOMIIBIOTED.
Jlemoncmpayuu
Monenb onbiTa Pesepdopna.
Omnpenenenye AIUHBI BOJIHBI J1a3epa.
HabnroneHue muHEHYaThIX CIIEKTPOB H3TyUYCHUSI.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul
HaOmroneHue mMHEHYaToro CrekTpa.
Tema 3. Amomnoe aopo
OKCIIEpUMEHTHI, JOKA3bIBAIOLINE CIOXKHOCTh CTpoeHHs siapa. OTKpBITHE PpaAnOaKTHBHOCTH.
Omnwitel Pezepdopaa mo ompeneneHnto cocTtaBa paanoakTUBHOTO m3inydeHus. CBoiicTBa anmb(a-, OeTa-,
raMMa-u3inydeHus. BiusiHue paguoakTHBHOCTH Ha JKUBBIE OPraHU3MBI.
OTkpeiTHE IpoTOHA U HeWTpoHa. Hyxiionnas moxens siapa ['erizenbepra—lBanenko. 3apsaa sapa.
MaccoBoe uuncio sipa. M30Tonsl.
Anbda-pacnan. ONEKTPOHHBIH M TO3UTPOHHBIA Oera-pacmaa. ['amma-uzmydeHue. 3akoH
PaluoaKTUBHOTO pacnaja.
OHeprus CBA3M HYKJIOHOB B sizipe. Snepubie cuibl. Jledext maccol sapa.
SAnepubie peakuun. Jlenenue u CUHTE3 sIep.
Snepuwiii peakrop. TepmosimepHbiii cuHTe3. [IpoOneMbl W MEPCHIEKTHBBI SIIEPHON SHEPTETHKH.
DKOJIOrH4eCcKUe acCleKThl SIepHON SHEPIeTHKH.
OneMeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.
MeToapl HaOIIOAECHUS U PErUCTPALMN JIEMEHTAPHBIX YaCTHII.
OyHnaMeHTaNbHbBIE B3aUMOACHCTBHA. ENQMHCTBO (hM3HMUecKoil KapTHHBI MUPA.
TexHrn4yeckre ycTpolcTBa U MPakTUUECKOE MPUMEHEHHE: JO3UMETp, KaMepa BuibcoHa, simepHbIi
peakrop, aroMHasi boM0a.
Lemoncmpayuu
CuéTunK HOHM3UPYIOIIKX YaCTHII.
Yuenuueckuii sxcnepumenm, rabopamopmuvie pabomsi
HUccnenoBanne TpekoB yacTHil (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JneMeHTHI ACTPOHOMUH M ACTPOPUIUKH

Oranbl pa3BuTUsA acTpoHoMUH. [IpukiagHoe U MUPOBO33PEHUECKOE 3HAUEHHUE ACTPOHOMUHU.

Bun 3Bé3mHOTO Heba. Co3Be3aus, ApKue 3BE3Ib], IUIAHETHI, UX BHIUMOE JBHKCHUE.

CosnHeuHas cucTeMma.

Connne. ConHeuHnas akTUBHOCTh. McTounuk sHepruu ConHua U 3BE3MA. 3BE3/ABI, UX OCHOBHEIC
XapakTepUCTUKU. JluarpamMma  «CHEKTpaldbHBIA  KJacC —  CBETUMOCTB». 3BE3ABI  [JIAaBHOM
MOCJE0BATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY» JUIsl 3BE3M TJIaBHOM MOCIIEI0BATEIHHOCTH.
Buytpennee crpoenue 38E31. CoBpeMEHHBIE MPEACTABICHUS O MPOUCXOKACHUN U 3BoJtonnu CoiHIa U
3BE3]1. DTambl )KU3HU 3BE3I.



Mneunsiéi Ilyte — nHama [anakTtuxa. [lomoxenue u aBuxkenue Conuua B ['amaktuke. Twumbl
rayakTuk. PaguoranakTuku u kBa3apsl. UEpHBIE ABIPHI B Apax TalaKTHK.

Bcenennas. Pacmmmpenne Bcenennoit. 3akon Xa06ma. Pas0Oeranme ramaktuk. Teopust Bonbiioro
B3phIBa. PennkToBOE H3NTyUueHue.

MacmrabHast cTpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie npobaemMbl aCTpOHOMHUHU.

Yuenuueckue nabnooenus

Habmionenust HEeBOOPYKEHHBIM TJIAa30M C HCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPHIOKEHUH st
OTIpeJiesIeHNsI TIOJIOKEHHU HeOEeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3aus CeBepHOTo
MIOJTyIIAPUA U SIPKUE 3BE3 MBI

Habmonenus B Teneckon Jlynsl, mnaner, Mieunoro [lytu.

Odo0maroniee MOBTOpeHHE

Posib ¢u3nku ¥ aCTpPOHOMHUHM B 3KOHOMHYECKOM, TEXHOJOTHYECKOH, COIMAIBHONH W ITUYCCKOU
cdepax JAesITeIbHOCTH YelIOBEeKa, POJIb U MECTO (PU3UKH U aCTPOHOMHUH B COBPEMEHHOW Hay4IHOU KapTHHE
MUpa, PoJib (PU3NIECKOH Teopur B (HOPMHUPOBAHUM TPEACTABICHUN O (PU3NUECKON KapTHHE MUPa, MECTO
¢u3nueckoll KapTUHBI MHpa B OOIIEM psy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MNPEACTaBICHUH O
MIpUpO/IE.

Me:knpeaMeTHbIe CBA3H

Nzyuenne xypca ¢usukn ©6azoBoro ypoBHS B 11 Kkiacce ocCymiecTBIsieTcss € Y4ETOM
COJIepKATENIbHBIX MEXKIPEIMETHBIX CBS3€H ¢ KypcaMH MaTeMaTHUKH, OHMOJOTHH, XUMHHU, Teorpaduu u
TEXHOJIOTHH.

Mesicnpeomemnvle nonsimusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAYYHOrO IO3HAHUS: SIBICHHE,
Hay4Hbld (akT, rumnoresa, (u3MUecKas BeIMYMHA, 3aKOH, TEOpHs, HaOMIOJEHHE, SKCIIEPUMEHT,
MOJIETIMPOBaHNE, MOJEINb, U3MEPEHUE.

Mamemamuxka: pelieHUe CUCTEMbl YPaBHEHUH, TPUTOHOMETPHUECKUE (HYHKLUUHU: CHHYC, KOCHHYC,
TAQHT€HC, KOTaHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPbI M HMX MPOEKIHUH Ha OCH
KOOpJIMHAT, CIJIOKEHWE BEKTOPOB, IPOW3BOJIHBIC 3JIEMEHTapHBIX (DYHKIMHA, NPU3HAKH TONO0US
TPEYroJbHUKOB, OIPEAEIeHUE TUIOIAAN INIOCKUX GUryp 1 o0béMa Ted.

buonoeus: »nexTpuueckue SIBICHUS B JXKMBOM Npupojle, KojeOaTelbHBIE ABWKEHUS B >KUBOU
MIPHUPOJIE, ONTHYECKUE SIBICHUS B )KUBOH NMPUPOAE, AEHCTBUE PAUALINN HA )KUBBIE OPIaHU3MBI.

Xumusi: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAs CTPYKTypa TBEPIBIX TEN, MEXAHU3MBI
00pa3oBaHMs KPUCTAUIMYECKOHN PEIETKHY, CIIEKTPaIbHbIA aHAJIH3.

leoepaghua: wmarHuTHBIE TOMIOCa 3€MIIM, 3QJIEKM MAarHUTHBIX pyl, (OTOCHEMKA 3eMHOMN
MTOBEPXHOCTH, MPEJICKAa3aHNE 3EMIIETPSICEHUN.

Texnonozus: JIMHWUW DJIEKTpPOIIEpeady, TEHEpAaTOp MEPEMEHHOr0 TOKa, JJIEKTPOJBUTATEND,
WHIYKIMOHHAS Ie4yb, pajap, paaudonpuéMHHK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neus,
MPOEKIMOHHBIN annapar, BOJIOKOHHAsI ONITHKA, COJTHEYHas Oarapesl.

IHJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHUS

OcBoenne yueOHOTO npeaMera «Pu3nka» Ha ypoBHE cpeiHero odmero odpasoBaHus (0a30BbIi
YPOBEHB) AOJDKHO O0ECTICUNUTh JOCTIKEHHE CIEAYIOMNX JIMYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX
00pa3oBaTeIbHBIX Pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE pe3yJbTaThl OCBOCHUS YydyeOHOro mnpenamera «®du3nka» JOMKHBL OTPaXKaTh
TOTOBHOCTH ¥ CIIOCOOHOCTH O0YYAIOMINXCSl PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEN TTO3UIMEN
JUYHOCTH, CHUCTEMOW  IEHHOCTHBIX  OpHEHTAlWH, TO3WTHBHBIX  BHYTPEHHUX  YOEKICHHUIA,
COOTBETCTBYIOLINX TPAAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIecTBa, pacIIMpeHHe KHU3HEHHOTO



OMBITA W OMBITA JCATEILHOCTH B MPOIECCE peaM3allMd OCHOBHBIX HAIIPABICHUN BOCIUTATEIHLHOU
JIeATECILHOCTH, B TOM YHCJIC B YaCTH:

1) rpa:mIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TO3MIIMUA OOYYArOIIErocs Kak aKTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCUHCKOTO OOIIECTBA;

MPUHSATHE TPAJAUIIMOHHBIX 00IICYEIIOBEYSCKIX TYMAaHUCTUICCKUX U IEMOKPATHIYCSCKHUX ICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYHO JICATEIBHOCTH B HWHTEpEcax TPaXKTaHCKOTO OOIIeCTBa,
y4acTBOBATh B CAMOYIPaBICHUH B 00pa30BaTeIbHON OpraHu3alluy;

YMCHHE B3aUMOJICHCTBOBATh C COIMAILHBIMA MHCTUTYTAMH B COOTBETCTBHM C UX (PYHKIUSIMHU U
Ha3HAUYCHHEM;

TOTOBHOCTh K TYMaHUTAPHON M BOJIOHTEPCKOH IEATEIIEHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMUS:

c(OpMHUPOBAHHOCTH POCCUHCKON TPayKAaHCKOW UICHTUYHOCTH, IATPUOTU3MA,

IIEHHOCTHOE OTHOIIICHUE K T'OCYJapCTBEHHBIM CHUMBOJIAM, NOCTHKCHHSIM POCCHUHCKUX YYEHBIX B
o0nacT (U3HUKY U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITHYCCKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CUTYallMI0 W NPUHAMATh OCO3HAHHBIC PEIICHUS, OPUCHTHUPYSCh Ha
MOpaJIbHO-HPABCTBECHHBIE HOPMBI M ICHHOCTH, B TOM YHUCJIE B ICATEIBHOCTH YUEHOTO;

OCO3HaHUE JINYHOTO BKJIAJIa B TIOCTPOCHHUE YCTONYMBOTO Oy IyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

JCTETHUYECKOE OTHOIICHHWE K MHUpY, BKIIOYas OCTETHKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
busnueckoi HayKe;

5) Tpy1oBOro BocnuTAHUA:

UHTEpeC K pasinvHbiM chepam mpodecCHOHATBHON NeATETbHOCTH, B TOM YHCIIC CBA3aHHBIM C
(bu3NKON U TEXHUKON, YMEHHE COBEPIIIATh OCO3HAHHBIN BHIOOp OyayIied mpodeccuu U pealn3oBbIBATH
COOCTBEHHBIE KU3HEHHEIE TIAHEI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHWI0O W CaMOOOpa30BaHWIO B oONMacTu (U3WKU Ha
MPOTSHKECHUU BCEH JKU3HHU;

6) 3K0I0rH4YeCKOro BOCIIUTAHHUS:

c(OPMHUPOBAHHOCTh ~ JKOJOTMYECKONH  KYJBTYpBl, OCO3HAHHWE  MIOOAIBHOIO  XapakTepa
9KOJIOTHUYECKHX MPOOIIeM;

TUTAHUPOBAHUE U OCYIICCTBICHUE JCHCTBHIA B OKPYXKAIONICH Cpe/liec Ha OCHOBE 3HAHUSA IeJeH
YCTOHYHMBOTO Pa3BUTHS YEIIOBEUCCTRA;

pacIIpeHre OIbITa ACSITEIHLHOCTH SKOJIOTMYECKOW HANpPaBICHHOCTH Ha OCHOBE HMMEIOIUXCS
3HaHWUU 1O (hU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMHUPOBaHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO pPa3BUTHS
¢bu3nUecKoi HayKu;

OCO3HAaHHE IIEHHOCTH HAy4YHOH JAESITEeIbHOCTH, TOTOBHOCTH B IPOIECCe H3YYEHHUS (DHU3MKHU
OCYIIECTBJISATH MPOCKTHYIO M UCCIIEIOBATEIBCKYIO ICATSIbHOCTh MHANBHIYJIbHO U B TPYIIIIE.

METANPEJIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBepPCcAJbHbIC yYeOHbIe NelicTBHSA

ba3zoBrble Jornueckne aeicTBUA:
CaMOCTOSITETIbHO (POPMYITHPOBATEH U aKTyaIH3UPOBATh MIPOOIEMY, pacCMaTpuBaTh €€ BCECTOPOHHE;
ONPEAEIATh LU IEATENBHOCTH, 33/1aBaTh IapaMeTPbl U KPUTEPUH UX TOCTHKEHUS,
BBISBIISITH 3aKOHOMEPHOCTH U IPOTHUBOPEUHS B PACCMAaTPUBAEMBIX (PU3MUECKUX SBICHUSX;



pa3zpabaTeiBaTh IUIAH PEIICHUS MPOOJIEMBI C yYETOM aHaiW3a WMEIOIIMXCS MaTePUANBHBIX H
HEMaTEePUAITBHEIX PECYpPCOB;

BHOCHTH KOPPEKTUBHI B JICATEIBHOCTh, OIICHUBATh COOTBETCTBUEC PE3YJIbTATOB IICINISIM, OIICHUBAThH
PUCKH TIOCIICICTBUI JICATEIILHOCTH;

KOODJVHHUPOBATh M  BBIIOJNHATH pPab0OTy B  YCIOBHAX PEAbHOTO, BHPTYAIBHOTO U
KOMOWHHUPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBaTh KPEAaTHUBHOE MBIIUICHUE TIPH PEIICHUH KU3HCHHBIX MTPOOJIEM.

Bba3zoBble uccieqoBaTebCKue 1eMCTBUSA !

BJIQJICTh HAYYHOH TEPMUHOJIOTHEH, KIFOUEBBIMH MMOHATHSIMU U METOaMU (PU3UYECKOU HAYKH;

BJIQJICTh HABBIKAMH Y4eOHO-UCCIICIOBATEIBCKONW U MPOEKTHOM NEATEIILHOCTA B 00JIACTH (PU3UKH,
CIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEJIILHOMY IMOMCKY METOJIOB PEIIECHHUS 3a7ad (pU3MUecKoro
COJICpKaHUsl, MPUMCHEHUIO PA3JIMYHBIX METOJIOB ITO3HAHMS,

BJIaACTbL BUAAMU JCATCIIBHOCTU 10 IIOJTYYCHHUIO HOBOI'O0 3HaHHWA, C€ro HWHTCPIPCTALUH,
HpeO6pa3OBaHI/IIO U TPHUMCHCHHIO B PA3JIMYHBIX y‘IeGHLIX CUTyalusax, B TOM 4YUCIIC IIpU CO3JaHHU
y4eOHBIX MMPOCKTOB B 00JIACTU (PU3UKU;

BBIABJATE NPUYUHHO-CJICACTBCHHBIC CBA3M W aAKTyaJIM3HUPOBATH 3aJa4dy, BBIIBUTATb TUIIOTE3Y eé
peui€HusA, HaXOAWTh AapPryMCHTBI IJIA JOKa3aTCIbCTBA CBOUX YTBep)K,HCHHﬁ, 3aJaBaTb IapaMCTpbl U
KPUTEPUU PEIICHUS;

AHAJIM3UPOBATL IMOJYYCHHBIC B XOJA€ PCHICHUA 3aJadu PE3yJIbTaTbl, KPUTUYCCKU OLCHHUBATH HX
JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSAX;

CTaBUTHh U (HOPMYIHPOBaTH COOCTBEHHBIE 3a7]aui B 00Pa30BaTEIbHOHN JEATEIFHOCTH, B TOM YHCIIE
TP N3YYEHUHU (PU3UKH;

JIaBaTh OIEHKY HOBBIM CUTYAIlHsIM, OTICHUBATh IPUOOPETEHHBIN OTIBIT;

YMETh MTEPEHOCUTh 3HAHUS 0 (PU3HKE B MIPAKTHYECKYIO 00JIACTh )KU3HEESITEFHOCTH;

YMETh WHTETPUPOBATh 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIC UJEH, TIPEIaraTb OpUTHHAIBHBIE TIOAXO0IbI U PEIICHNS,

CTaBUTH NMPOOIIEMBI U 33]]a4H, TOIYCKAOIUE aTbTePHATHBHBIE PEIICHUS.

PaGora ¢ nundopmanueii:

BJIa/IETh HABBIKAMH TOJTy4YeHHS WH(POpMannu (GU3MYECKOTO COAEpPKAHHUA M3 UCTOYHHKOB Pa3HBIX
THUTIOB, CAMOCTOSTENBHO OCYIIECTBIATh TIOWMCK, aHAIMW3, CHCTEMATH3alMI0 W HWHTEPIPETAIUI0
WHGOPMAIUH Pa3TMYHBIX BHIOB U (DOPM ITPEICTABICHUS;

OIIEHMBATh JIOCTOBEPHOCTh HH(OPMAIINH;

WCIIONB30BaTh CpEACTBAa HMH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B PEIICHUH
KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OpPraHU3aIlMOHHBIX 3a7a4 C COOJIIOJIEHUEM TpeOOoBaHUH
SPrOHOMHKH, TEXHHUKH O€30MaCHOCTH, THTHUEHBI, PECypCcOCOEpPEeKEHUs, MPABOBBIX M ITHYECKUX HOPM,
HOpPM MH(OPMAIIMOHHON 0€30MaCHOCTH;

CO3/aBaTh TEKCThI (PM3MUYECKOTO COACpPKAHHUS B PA3IMYHBIX (QopMmMaTax C Y4ETOM Ha3HAYCHUS
WHGOPMAIUH U TIEJIEBOI ayIUTOPUH, BRIOHPAst ONTUMAILHYIO (hOpMY MpeACTaBICHHUS U BU3yallU3alliuu.

KoMMyHMKaTUBHBIE YHUBepCAJIbHbIE yYeOHbIe TeliCTBUS:

OCYIECTBIATH OOIIEHNE HA YpOKax (M3UKK U BO BHE-YPOUHOMU JEATEILHOCTH;

pacro3HaBaTh MPeNOChIIKH KOHPIMKTHBIX CUTYallui U CMSITYaTh KOH(QIUKTHL;

pa3BEPHYTO M JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIOJIb30BaHUEM S3BIKOBBIX CPE/CTB;

MOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBAa KOMAaHIHON U UHIUBULyadbHOH paboThI;

BHIOMpAaTh TEMAaTHKy W METOABl COBMECTHBIX JACHCTBHH C Yy4€TOM OOIIMX HWHTEPECOB H
BO3MOKHOCTEH Ka)/I0T0 YJIeHa KOJIJIEKTUBA;

MPUHAMATH LIETTH COBMECTHOM AEATENbHOCTH, OPTaHU30BbIBaTh U KOOPAMHUPOBATH AEHCTBUSA MO €€
JOCTHKEHHIO: COCTaBJIATh IUIaH JEHCTBHM, paclpefensTb pOJM € YYETOM MHEHUH YYacCTHHKOB,
00CyXIaTh pe3ynbTaThl COBMECTHOH paboThI;



OLICHMBATh KaueCTBO CBOETO BKJIAaJa W KaXKAOTO YYaCTHHKA KOMaHAbI B OOMIMH pe3ynbTaT 1O
pa3paboTaHHBIM KPUTEPHUSIM;

npejyiaraTb HOBBIE MPOEKTHI, OLEHUBATh MWJEH C TO3ULIUM HOBU3HBI, OPUTHHAIBHOCTH,
MIPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIATh IMO3UTHBHOE CTPATETMUECKOE MOBEJECHUE B PA3INYHBIX CHUTYaLUsIX, MPOSBIATH
TBOPYECTBO M BOOOpakeHUE, ObITh MHULIUATHBHBIM.

PerynsiTuBHbIC YHMBepcaJibHbIe y4eOHbIe JeHCTBUA
Camoopranu3aums:

CaMOCTOSITETIbHO ~OCYILIECTBJIATh IIO3HABAaTEIbHYIO JEATEIBHOCTh B 007MacTH (QU3MKH U
ACTPOHOMUH, BBISIBIISATH IIPOOJIEMBI, CTAaBUTh U ()OPMYJIMPOBATH COOCTBEHHBIC 33]a4H;

CaMOCTOSITETIbHO COCTaBJIATh IUIAaH PELICHHA pPacu€THBIX W KAdyeCTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHUSI TIPAKTHYECKOH pabOThl ¢ yIETOM MMEIOLIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEANOYTEHUI;

JlaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacuIMpsATh paMKU y4eOHOT 0O peIMeTa Ha OCHOBE JIMYHBIX MPEANIOYTCHUH;

JenaTh OCO3HAHHBINA BBIOOD, apIryMEHTHPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PEILCHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

crocoOcTBOBaTh (HOPMHUPOBAHUIO M TPOSBICHUIO SPYAWIAA B OONACTH (PU3UKH, TOCTOSHHO
TIOBBIIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIBTYPHEIN YPOBEHb.

CaMOKOHTPO/Ib, IMOIMOHAIbHBIN HHTEJJICKT:

JaBaTb OLIEHKY HOBBIM CHUTyalMsM, BHOCHTb KOPPEKTHBBI B JESTEIbHOCTH, OLCHHUBAThH
COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIQJICTh HABBIKAMH ITO3HABATEJILHOW PEQIIEKCUM KaK OCO3HAHUS COBEPIIACMBIX JCHCTBUN U
MBICITUTENFHBIX MPOILIECCOB, UX PE3YIBTATOB U OCHOBAHUM;

UCIIOJIb30BaTh NPUEMBI peIICKCHH AJIsl OLIEHKH CUTYallnH, BEIOOpa BEPHOTO PELICHUS;

YMETb OIIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIIEHUS 110 UX CHIKEHHIO;

MPUHAMATh MOTHUBBI U apTYMEHTHI APYTUX MPH aHAIN3€E PE3YyIIbTATOB AEATEIbHOCTH;

MIPUHAMATH ce0s1, TOHUMasi CBOM HEJTOCTATKH M IOCTOMHCTBA;

MPUHAMATh MOTHUBBI U apTYMEHTHI APYTUX MPH aHAIN3€E PE3YyIIbTATOB JAEATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JIPYTUX HA OIIUOKH.

B mporiecce nocTrkeHUs TMYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMEI 110 (PH3HKE IS YPOBHS
cpeaHero oOmiero oOpa3oBaHHs Y OOYYAIONIMXCS COBEPUICHCTBYETCS OSMOIMOHANBHBI HHTEIUICKT,
Mpenosaramuuii c(opMHUpPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIONIETO CIIOCOOHOCTh TOHUMAaTh CBOE 3MOIIMOHAIBHOE COCTOSHUE, BUIEThH
HaIpaBJICHHUS Pa3BUTHS COOCTBEHHOM SMOIIMOHANILHOM cepbl, ObITh YBEpEHHBIM B ceOe;

CaMOpETyJIMPOBaHMUs, BKIIIOYAIOMIETO CAaMOKOHTPONb, YMEHHE IMPHUHUMATh OTBETCTBEHHOCTH 3a
CBOE MOBEJICHHE, CIIOCOOHOCTh Al THPOBATHCS K AYMOIIMOHAILHBIM U3MEHEHUSIM H MPOSIBIATH THOKOCTS,
OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTpeMIIEHHE K JOCTM)KEHHUIO LEJH M YCIeXy, ONTHMH3M,
WHUIIMATUBHOCTh, YMEHUE IEHCTBOBATH NCXOMAS U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh AMOLMOHAIFHOE COCTOSIHHUE JPYTUX, YIUTHIBATH
€ro MpH OCYLIECTBICHUN 0OLIeHNUs, CIOCOOHOCTH K COUYBCTBHIO U CONIEPEKUBAHUIO;

COLMAIILHBIX HABBIKOB, BKIIIOYAIOLINX CIIOCOOHOCTH BHICTPANBATh OTHOILICHUS C APYTHMU JIIOJbMH,
3a00TUTBCS, IPOSBIISITH UHTEPEC U Pa3peIlaTh KOHPIUKTHI.

NPEAMETHBIE PE3YJIbTATDI
K xoniry o0yuenust B 10 kjacce mpeaMeTHBIE PE3YIBTATH HAa 0230BOM YPOBHE JTOJDKHEI OTpaXkaTh
c(hopMUPOBAHHOCTH y 00YJAIOITUXCS YMEHUH:



JIEMOHCTPHPOBATh Ha MPUMEPaX POjb U MECTO (U3UKUA B ()OPMUPOBAHUHN COBPEMCHHOW HAyYHOU
KapTUHBI MUpa, B Pa3BUTHH COBPEMCHHON TEXHUKU W TEXHOJOTUH, B MPAKTUYCCKOW JICITEIHLHOCTH
JIIOJICH;

VYUTBHIBATh TPAHUIEI TPUMEHCHHSI HM3YyYCHHBIX (U3NYCCKUX MOJECICH: MaTepHalibHas TOYKa,
WHEepLMaIbHAsS CUCTeMa OTCYéTa, aOCOIIOTHO TBEPAOE TENO, WICANBHBIN Ta3, MOJCIA CTPOCHUS ra3oB,
JKUAKOCTEH ¥ TBEPIBIX TeJl, TOUCUHBIN JICKTPUUCSCKUH 3aps]l TIPU pelieHnH QU3NYSCKUX 3aj1ad;

pacrno3HaBath (hU3MUYECKUE SABJICHUS (TIPOIECCHI) U OOBSACHATh MX Ha OCHOBE 3aKOHOB MEXAHUKH,
MOJICKYJIIPHO-KHHETHYECKON TEOPUU CTPOCHHS BEIISCTBA U DIICKTPOJUHAMUKH: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBHXKEHHE, CBOOOJHOE MaJICHUE TeJN, JBHKCHHE IO OKPYXHOCTH,
WHEpLUs, B3auMoeicTBue Ten, nuddysus, OpOYHOBCKOE JBIKEHUE, CTPOCHUE KUIKOCTSH M TBEPIBIX
TeJ, W3MCHECHHE 00BEMa Tell NpH HarpeBaHWU (OXJIAKIACHWU), TCIUIOBOE PaBHOBECHE, HCIApCHUE,
KOHJICHCAIUS, TUIABJICHUE, KPUCTAUTN3allus, KUTICHHUE, BIAXKHOCTh BO3]lyXa, MOBBIIICHUE JIABJICHHS ra3a
MIPH €r0 HarpeBaHWU B 3aKPBITOM COCYE, CBA3b MEXKIy MapaMeTpaMH COCTOSHMSI ra3a B M30Ipoleccax,
JJIEKTPU3ALUS TeJl, B3AUMOJICHCTBHE 3apsI0B;

ONKCHIBATh MEXAaHUYECKOE JIBIDKEHUE, HCIIOJIb3Ys (DM3MYSCKUE BEIMYUHBL KOOPIWHATA, IYTh,
MepeMelIeHne, CKOpPOCTh, YCKOPEHHE, Macca Teja, CHjla, UMIYJIbC Tejla, KWHETHYECKas SHeprus,
MOTCHIIUAJIbHASL SHEPrUsi, MEXaHU4ecKas padoTa, MEXaHU4eCKass MOITHOCTh; MPU ONMUCAHUH TPABUIBHO
TPAKTOBAaTh (DU3NYCCKHA CMBICI HCIOJIb3YEMBIX BEIMYWH, WX OOO3HAYCHHUS M CIUHMIIBI, HAXOJUTh
(hopMyJIBI, CBA3BIBAIOIIME JAHHYIO (PU3UUCCKYIO BEIMUUHY C IPYTHMMHU BEITHYNHAMY;

ONKCHIBATh M3yYCHHBIC TCIUIOBBIC CBOWCTBA TEJN M TEIUIOBBIC SIBJICHUS, HCIIONB3YS (DU3MYCCKUE
BCJIMYMHBI: JIABIICHUE Ta3a, TeMIepaTypa, CPEeIHSAS KHHETHUYCCKas SHEPTHsl XaOTHYSCKOTO JBHIKCHUS
MOJIEKYJI, CPETHEKBAAPATUYHAS CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSISI SHEPrusi, paborta
raza, Ko3(pUIMEHT MONEe3HOTO JACHCTBHSI TEIIOBOTO JBUTATENs; MPH OMHUCAHUU MPABUIILHO TPAKTOBAThH
(GU3NYECKUIT CMBICT HCIOJB3YEMbIX BEJIMYHH, WX OOO3HAYCHUS W CIUHHILI, HAXOIUTh (HOPMYIIbI,
CBA3BIBAIONIHE JAHHYIO (U3HUECKYIO BEIMYUHY C IPYTUMH BEJIHYHHAM;

OMHUCHIBATh HW3YYCHHBIC OJCKTPUUYCCKHE CBONCTBA BENIECTBA W OJICKTPUUYCCKHE SIBIICHHS
(poriecchbl), HUCMONB3YsT (DUIMUECKHUE BEIMUYUHBL: DJICKTPUUCCKUIM 3apsj, DIEKTPUYECKOE TMoJie,
HANPsHKEHHOCTh TOJISI, TOTCHIMAN, Pa3HOCTh MOTCHIIMANIOB, NPU OMMCAHUM TPABUILHO TPAKTOBAThH
(GU3NYECKUI CMBICIT HMCIONB3YEMbIX BEIUYMH, UX OO0O3HAUCHHS W CJAMHUIIBI;, yKa3biBaTh (HOPMYIIBI,
CBA3BIBAONIHE JAHHYIO (DU3UUECKYIO BEIUNUMHY C IPYTUMH BEJIMYHUHAMU;

aHATM3UPOBATh (PU3MYECKHE MPOIECCHI M ABJICHUS, UCIONb3ys (PU3NUECKHE 3aKOHBI M MPUHIIUIIBL:
3akoH BceMupHoro TsroreHus, |, Il u 11l 3akonsr HeloToHA, 3aK0H COXpaHEHUsT MEXaHUYECKOM SHEPTHH,
3aKOH COXPAaHCHHS WMITYJIbCA, MPUHIMI CYNEPHO3UIUM CWJI, MPHUHIUI PABHOMPABHS WHEPIHATHHBIX
CUCTEM OTCU€Ta, MOJEKYJISIPHO-KUHETUYECKYI0 TEOPHUIO CTPOCHHUS BEIIECTBA, a30BbIC 3aKOHBI, CBSI3b
cpenHell KHHeTUYEeCKOH SHEPTUH TEIUIOBOTO JBMXKECHUS MOJICKYJ C aOCOJIOTHOM TeMIIepaTypoi, epBhIit
3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS AIICSKTPUIECKOTO 3apsia, 3akoH KylioHa, mpu 3TOM pa3nuvarh
CJIOBECHYIO (DOpMYJIMPOBKY 3aKOHa, €r0 MaTeMaTH4eCKOe BBIPAKEHUE U YCIOBHA (TpaHHIBI, 00JIacTH)
MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC TPUHIUIBI JICHCTBUS MAIIUH, NPUOOPOB U TEXHHYECKUX YCTPOMCTB;
pas3jnyaTh YCIOBUSA UX 0€30MACHOTO MCIOIL30BaHMS B MOBCEIHEBHOM KH3HHU;

BBITNIOJIHATh  9KCIIEPUMEHThI 10 HCCIICAOBAHMIO (DU3WYECKMX SBJICHHUM M IPOIECCOB C
MCIOJb30BaHUEM MPSIMbIX M KOCBCHHBIX H3MEPEHHH, Ipu 3TOM (OPMYJIUPOBaTH MpodiieMy/3afady U
TUIIOTE3y YY4EeOHOI'0 SKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEJIOKEHHOIO0 000PYI0BaHHUs, TPOBOJAUTh
OTBIT ¥ (POPMYJIUPOBATH BHIBOIbI;

OCYIIECTBJIATh MPSIMbIE U KOCBEHHBIC M3MEpPEHHUS (DM3MUECKHUX BEJIWYMH, IIPH 3TOM BBIOMpaTh
ONTHUMAJIBHBIA CIIOCO0 HM3MEPEHHS M KCIIOJIb30BaTh H3BECTHBIC METOIBI OLICHKH IOTPEIIHOCTEH
HU3MEPEHNUI;

MCCIICIOBATh 3aBHCUMOCTH MEKIY (DH3MUECKUMH BEIMYMHAMU C HCIOIB30BAHUEM IPSIMBIX
HU3MEPCHHM, IPU ATOM KOHCTPYHUPOBATh YCTaHOBKY, (DUKCHPOBATH PE3yJIbTaThl IOIYYCHHON 3aBUCMOCTH
(GHU3MYECKUX BEIMYUH B BH/IC TaOIHII U rpadUKOB, JAeaTh BHIBOJIBI 110 PE3yJIbTaTaM HCCIICI0BAHMS,



cobmoaarh mpaBuia 0€30MacHOro TpyJda NpW NPOBEIEHHM HCCICAOBAaHHKA B paMKax ydeOHOTro
9KCIEPUMEHTa, Y4eOHO-MCCIIEOBATENLCKOW W TMPOEKTHOH  JESTENbHOCTH C  HCHOJNb30BaHHEM
MU3MEPUTENBHBIX YCTPOMCTB U 1a00paTOPHOro 000pyI0BaHUS;

pemath pacuy€THBIE 3a/a4d C SBHO 3aJaHHOW (PU3NYECKON MOJENBIO, MCHOJB3Ys (H3MUECKHUE
3aKOHBI W MPUHIMIBI, HA OCHOBE aHaJHM3a YCIOBUS 3aJa4d BHIOMpaTh (PU3NYECKYI0 MOJEINb, BBIACISATDH
¢u3nyueckue BeIHMYMHBI U POPMYIIBI, HEOOXOAUMBIE IS €€ pelleHHs, MPOBOANTH PACYETHI U OLICHUBATD
peanbHOCTh MOJTY4YEHHOTO 3HaYCHUsT (PU3NUSCKON BETUUUHEI;

pematb KauyeCTBEHHBIC 3a/la4d: BBICTpAaMBATh JIOTHYECKH HEMPOTUBOPEUMBYIO LIEHNOYKY
paccyKaeHui ¢ Oopoi Ha U3yUeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHUE SIBICHUS;

UCIIOJIb30BaTh NPU PEUICHUH y4eOHBIX 3a7iad COBpEMEHHbIe MH(POPMALMOHHBIE TEXHOJIOTUU IS
TIOWCKA, CTPYKTYpUPOBAHUS, WHTEPNPETAlUM W TMPEACTAaBICHUS Y4eOHOH W Hay4YHO-TIOMYJISIPHOM
WHQOpPMAaLUK, IMOJYYCHHOW H3 Pa3NUYHbIX HCTOYHUKOB, KPUTHYECKH AaHAIM3UPOBATH MOJyYacMYIO
UHQOpPMAIHIO;

NPUBOJUTH MPUMEPHI BKIAa POCCUICKUX U 3apyOeKHBIX Y4EHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
00BsICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHWS MO (PU3MKE B TMOBCEJHEBHOHM >KU3HHM IS OOecTeueHHs
0e30macHOCTH TMpH OOpallleHMH C NpuOopaMu W TEXHUYECKUMH YCTPOWCTBAMH, JUII COXPaHCHUS
3710pOBbS M COOJIIOICHHSI HOPM KOJIOTUUECKOT0 MOBEICHHS B OKpY XKatolIel cpese;

paboTaTh B TpyMIle C BBIIOJHEHHEM pa3HYHBIX COLMAIBHBIX pOJIeH, MIaHUPOBAaTh PadOTY
TPYIIBI, PallMOHATBHO paclpeesaTh OOSA3aHHOCTH W IUIAHWPOBATh ICATENbHOCTh B HECTAHAAPTHBIX
CHUTYaIHsIX, aJIeKBaTHO OIIEHUBATh BKJIA]] KayKJIOTO U3 YIaCTHUKOB I'PYIITEI B pELIEHNE PacCMaTpUBAEMON
MIPOOIIEMBI.

K koHiy o0yuenus B 11 kiaacce npeaMeTHbIE pe3yiIbTaThl Ha 0230BOM YPOBHE JJOJDKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTH y O0YYAIOIINXCS YMEHHI:

JIEMOHCTPHPOBATh Ha IPUMEPax pPosib U MeCTO (PU3MKH B POPMHUPOBAHUU COBPEMEHHOW HAYYHOU
KapTHHBI MHpa, B Pa3BUTHH COBPEMEHHOW TEXHUKH W TEXHOJOTHWH, B TPAKTUUECKOH NESTEILHOCTH
JFOJIEH, IEIIOCTHOCTh M €IMHCTBO (PU3NUECKOI KapTUHEI MHPAa;

YUYUTBIBATh TPAHMIBI TPUMEHEHUSI M3yYSHHBIX (DU3MUSCKHX MOJEINEeH: TOYCUHBIH 3JIeKTPUICCKHUH
3apsj, JIyd CBETa, TOYCYHBIH MCTOYHUK CBETa, sAEpHas MOJEIbh aToMa, HYKJIOHHAas MOJIENb aTOMHOTO
spa NpU pelieHu: (PU3UIEeCKUX 3a/1ay;

pacniozHaBaTh (U3MYECKUE SBICHUS (TPOIECCH]) M OOBSCHATH HMX HAa OCHOBE 3aKOHOB
SNEKTPOAMHAMUKM ¥ KBAaHTOBOW (DM3MKH: OJIEKTPHYECKas IPOBOAUMOCTH, TEIUIOBOE, CBETOBOE,
XMMHUYECKOE, MAarHUTHOE JICHCTBHS TOKAa, B3aMMOJCHCTBHE MAarHUTOB, JJEKTPOMArHUTHAs WHIYKIWS,
JefcTBUE MAarHUTHOTO IOl Ha NPOBOAHUK C TOKOM W JBWXKYLIMHCS 3apsifl, JIEKTPOMAarHUTHBIE
KoysieOaHusI M BOJHBI, MPSIMOJIMHEMHOE pAaclpOCTpaHEHHE CBETa, OTpaKEHHE, NPEIOMIICHHE,
uHTepepeHuns, TUPpakuus W MOJIAPU3aLUs CBETa, TUCIEpcHs CBeTa, (GoTorneKTpuueckuil 3¢ ¢exT
(dporoaddext), cBeroBoe naBieHHE, BO3HUKHOBEHHE JIMHEHYAaTOro CHEKTpa aroMa BOJOPOJa,
€CTECTBEHHAs! © UCKYCCTBEHHAsI PaIHOAKTUBHOCTD;

ONKCHIBATh HW3YUYCHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUYECKHE, MAarHUTHBIC, OINTHYECKHE,
ANEKTPHUYECKYIO TIPOBOIUMOCTh PA3INYHBIX CPENT) H DIIEKTPOMATHUTHBIE SIBICHHUS (TIPOIECCHI), HCIIOTb3Ys
(du3NUecKue BEIIMYMHBL: SJICKTPHUUECKHIHA 3apsi, CHIa TOKa, DIIEKTPUIECKOe HANPSHKEHHE, DIEKTPUIECKOe
COIIPOTHBIICHHE, PA3HOCTh TIOTCHIIMAIIOB, SJIEKTPOJIBIKYIAs CUIIa, padOTa TOKA, MHIYKIIUS MAarHUTHOTO
noJist, cuiia Amrepa, cuna JlopeHIa, HHIYKTUBHOCTh KaTYIIKH, SHEPTHSI JIEKTPUIECKOTO M MAarHUTHOTO
nosei, mepuox M 9acToTa KojeOaHWi B KojeOaTenbHOM KOHTYpE, 3apsi[ M CHIa TOKa B Ipolecce
TapMOHMYECKHX HJIEKTPOMATHUTHBIX KoJeOaHuH, (POKYCHOE pacCTOSHHE U ONTHYECKas CHJIa JIMH3bI, IPH
OIMCAaHUN TIPABUIIBHO TPAKTOBATh (DM3MUYECKUII CMBICT HCIIONB3YEMbIX BEIWYHMH, UX O00O3HAYECHHUS M
CIMHHMIBI, YKa3blBaTh (OPMYJBI, CBSA3BIBAIOIINE JAHHYIO (H3MYECKYI0 BEIMYMHY C JPYTHMHU
BEIIMYMHAMU;

OIMCHIBATh W3y4YCHHBIC KBAHTOBBIC SIBICHHS M IPOLECCHI, HUCIONB3Ys (PU3NYECKHE BETMYMHBI:
CKOPOCTB 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YaCTOTA CBETA, SHEPTHUS U UMITYJIbC (POTOHA, TIEPHO]



NoJypacnaia, HEPrHsl CBSI3H aTOMHBIX SIAEP, PH ONHCAHUH MPABUIBHO TPAKTOBATh (PU3MUECKHIA CMBICIT
UCIIOJIb3YEMbIX BEIIMYMH, UX OOO3HAUCHHS W E€IUHHIBL, YKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIIUE NAHHYIO
($U3NUECKyI0 BENUYHHY C IPYTUMH BeJIMYMHAMH, BEIYUCISATH 3HaUeHUE (DU3NYECKON BETMYHHBL,

aHaTM3UPOBATh (PU3MYECKHE MTPOLECCH U SBICHUS, UCIONb3Ysl (PU3MUECKHE 3aKOHBI M TPUHIIUIIBL:
3akoH OMa, 3aKOHBI TOCJIEIOBATEIBHOIO U MAapauIEIbHOIO COSUHEHNS MTPOBOJHUKOB, 3aKOH J[xoynsi—
Jlenua, 3aKOH 3JI€KTPOMarHUTHON MHIYKIUH, 3aKOH MPSIMOJIMHEHHOTO paclpoCTPAHEHUs CBETA, 3aKOHBI
OTpPaKeHMsI CBETa, 3aKOHbI NPEIOMICHHS CBETa, ypaBHeHHEe OWHIITeWHa ans (oTtorddekra, 3akoH
COXpaHEHUsl PHEPTHHU, 3aKOH COXPAaHEHUs MMITYJIbCa, 3aKOH COXPAaHEHHs 3JIEKTPUYECKOTO 3apsAaa, 3aKOH
COXpaHEHHUs1 MaccoBOTO 4HCia, MOCcTyaaTel bopa, 3ak0H pagnoakTUBHOIO paclajaa, IpU 3TOM pa3inyaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAKEHHE W YCIOBHS (TpaHUIBI, 00JIACTH)
MPUMEHUMOCTH;

ONpeAeATh HaNpaBleHWE BEKTOpa MHAYKIUH MAarHUTHOTO TOJS NMPOBOJHUKA C TOKOM, CHJIBI
Awmrepa u cuiel JlopeHna;

CTPOUTH H OTIMCHIBATH N300paKEHHE, CO3/IaBAEMOE IIOCKUM 3€PKaJIOM, TOHKOH JINH30H;

BBITIOJIHATE  OKCIICPUMCHTBI MO0 HCCJICAOBAHHIO (1)1/[3I/I‘IGCKI/IX SBICHUN WU mpoueccoB ¢C
WCIIOJIb30BaHUEM MPSAMBIX U KOCBEHHBIX W3MEpPEHHH: MpHU 3TOM (hopMyiaHpoBaTh Hpoliemy/3anady u
THIIOTE3y Y4eOHOTO SKCIEpUMEHTa, cCOOMpPaTh YCTAHOBKY M3 MPEJIOKEHHOTO 000py10BaHUs, IPOBOIUTD
OTIBIT ¥ (POPMYITHPOBATH BBHIBOIBI;

OCYWECTBIIATEL MPAMBIC W KOCBCHHBIC H3MEPCHUSA (1)H31/I‘-I€CKI/IX BCJIMYUH, IIPHU 3TOM BI)I6I/IpaTI)
OITUMAJIBHEIIA  CIIOCO0 HU3MEPCHHA W HCIIOJIb30BAaTh MU3BCCTHBIC MCETOABLI OLCHKU HOFpeHIHOCTCfI
U3MEPEHUN;

MCCIIEIOBATh 3aBUCHMOCTH (PM3MUYECKHX BEIHMYUH C HCIOJIB30BAaHMEM NPSAMBIX W3MEPEHHH: MpU
3TOM KOHCTPYHPOBaTh YCTAHOBKY, (PMKCHPOBATH PE3YJbTAThl MOJIYYEHHON 3aBHCUMOCTH (PH3MUYECKHX
BEJIMYMH B BHJIE TAOIUI U rpauKOB, A€TaTh BBIBOJBI IO PE3YJIbTaTaM HCCIICAOBAHMS;

cobmoars npaBuia 0€30MacHOro TpyJa IpU NPOBEIEHUM HCCIIEAOBAaHMH B paMKax y4deOHOro
IKCIIEPUMEHTa, Y4EeOHO-UCCIICAOBATEIbCKOM W IPOEKTHOM JAEATENIbHOCTH C  HCIOJIb30BaHUEM
U3MEPUTENBHBIX YCTPOMCTB U 1a00paTOPHOro 000py10BaHUS;

pewmiath pacuy€THBIE 3a/a4d C SBHO 33aJaHHOM (PU3NYECKOM MOJEINBIO, MCHOJB3YS (U3MUECKHE
3aKOHBI U NPHHLUIBI, HA OCHOBE aHaJW3a yCJOBHUS 3aJayd BHIOMpaTh (PU3MUYECKYIO MOJENb, BBIIENIATH
¢du3nueckue BeIMYMHBI U GOPMYIIbl, HEOOXOAUMBIE IS €€ pelIeHHs, IPOBOAUTD PACUETHl U OLICHUBATD
PearbHOCTh NOJTY4YEHHOI 0 3HaYeHUsI (PU3MUECKON BETUUUHBI;

pemiaTb KaueCTBEHHBIC 3a/a4M: BBICTPAUBATh JIOTHYECKHM HENPOTUBOPEUMBYIO LEMOYKY
paccy>kKaeHuil ¢ onopoi Ha U3y4YEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (YU3NYECKUE SBICHHUS;

UCIIOJIb30BaTh IPU PELICHMH y4eOHBIX 3a7ady COBpEMEHHbIE MH(POPMALMOHHBIE TEXHOJIOTUU IS
MIOWCKA, CTPYKTYpUPOBAaHUS, WHTEPNPETALUMH W TPEACTAaBICHUS Y4eOHOM W HayYHO-TIOMYJISIPHOM
MHQOPMAaLUK, IOJYYCHHOW W3 Pa3InYHBIX HCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH IOJyYaeMYIO
MH(OPMAIHIO;

OOBSICHATh TPUHIMIIBI JIEHCTBUS MAalllMH, NPHOOPOB M TEXHUYECKHUX YCTPOWCTB, pa3iuyarb
yCIOBHUS X 0€30MacHOr0 HCIOIb30BaHUS B TOBCEAHEBHON JKU3HHU;

NPUBOJIUTH MPUMEPHI BKIIAJIa POCCUICKUX M 3apyOeKHBIX YUEHBIX-(QU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHE MPOIIECCOB OKPYIKAIOIIETO MHPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

HCIIOJIb30BaTh TCOPETHYCCKHUE 3HAHUA 110 (’pmmce B HOBC@HHCBHOI‘/‘I KU3HU I obecreyeHust
0e30MacHOCTH TpH OOpallleHMH C NpUOOpaMu W TEXHUYECKUMH YCTPOWCTBAMHM, JUISS COXPAHEHUS
3I0POBBS M COOITIOICHHSI HOPM IKOJIOTHIECKOTO TIOBEJICHHSI B OKPY KArOIIel cperie;

padoTaTh B IpyNIE C BBHIIOJHEHHEM pa3IMYHBIX COLMAJIBHBIX pOJEH, MJIaHUPOBAaTh PadbOTy
IpyMNIIbl, PalOHAJBHO PaclpeneNarh OOSI3aHHOCTU U IUIAHMPOBATh JESTEIbHOCTh B HECTAHIAPTHBIX
CUTYyalUsX, a€KBAaTHO OLICHUBATh BKJIAJ KaXKAOTO U3 YYaCTHUKOB I'PYIIIBI B PELICHUE pacCcMaTpUBAaEeMOi
MPOOJIEMBI.



TEMATHUYECKOE IIVIAHUPOBAHUE
10 KJIACC

HaunmeHoBaHue pa3iesioB U TeM

KoauuecTBo yacoB

JuiekTpoHHBbIE (1 (pOoBLIE)

Ne n/n nporpamMmbl Bcero g:éfﬁ::ﬂbﬂme E%i'::q“K"e o0pa3oBaTeJibHbIE pecypchl
Pazgen 1. DPUBUKA U METO/JbI HAYYHOI'O IIO3HAHUASA
1.1 ®dusnka 1 METObI HAYYHOT'O MTO3HAHUS 2 BH6JI_HOTeKa LOK
https://m.edso0.ru/7f41bf72
Uroro no pazaeny 2
Pazgen 2. MEXAHUKA
21 Kunevaruka > Eﬁﬁﬁaﬁiﬂﬁ/mmf?z
Bu6nmoreka IJOK
2.2 Huamiia ! https://m.edsc]){).ru/7f41bf72
2.3 3aKOHBI COXPAHCHHUS B MEXaHUKE 6 1 1 Eggg%ﬁzzzgo(ﬁfﬂ f41bF72
Hroro no pazaeny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMHUKA
3.1 OCHOBBI MOJIEKYJIIPHO-KUHETHIECKON TEOPHH 9 1 EHGJI,HOTeKa HOK
ttps://m.edso0.ru/7f41bf72
3.2 OCHOBBI TEPMOIMHAMHUKH 10 1 ﬁtl/tlgg;l;l/onﬁzjas(])_})?ﬁﬂ f41bf72
33 ArperatHslie cocTosiHUS BemiecTBa. da3oBbie 5 Bu6nuoreka IJOK
MIEPEXO0IbI https://m.edso0.ru/7f41bf72
Uroro o pazaeny 24
Paznen 4. 9JEKTPOJIUHAMMUKA
4.1 DekTpocTaTiia 10 ! ]r?tptlgg/ﬁe?sg)(.)rﬁﬂf41bf72
4.2 [TocTostHHBIN AnekTpuueckuil Tok. Toku B 12 1 1 bubnmnorexa [JOK
Pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no paznery 22
PeszepBHOE Bpems 2 1
OBIIEE KOJIMYECTBO YHACOB I10 [TPOTPAMME 68 4 4
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11 KJIACC

KoanuecTBo yacoB

HauMmeHnoBaHHe pa3aesioB U TeM
Ne i/ pasi

KonTpoabHbie

DyiekTpOoHHBIE (M (POBDBIE)

NporpamMmsbl Bcero IIP oOpa3oBaTejbHBIE pecypCchl
padoThI
Paznen 1. QJIEKTPOJAUHAMUKA
1.1 ‘ MarHuTHOe 1oj1e. DJIEeKTPOMAarHUuTHAsI HHAYKIHS 11 1 ‘ 3 ‘ bubnunoreka I{OK https://m.edsoo.ru/7f41c97c
Wroro mo paznemy 11
Pa3znen 2. KOJIEBAHUS U BOJIHBI
2.1 ‘ MexaHuuecKre 1 3JIeKTPOMarHUTHBIC KOJieOaH st 9 ‘ 1 ‘ bubnuoreka I{OK https://m.edsoo.ru/7f41c97c
2.2 MexaHHuYeCKHe U 3JIEKTPOMArHUTHBIC BOJIHBI 5 1 bubaunoreka ITOK https://m.edsoo.ru/7f41c97c
2.3 Onrrka 10 3 bubanoreka IIOK https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 24
Pazjnen 3. OCHOBBI CHEHHAHBHOﬁ TEOPUU OTHOCHUTEJIBHOCTHU
31 ‘ OCHOBBI CIICIIMATBHOI TEOPHH OTHOCHUTEIFHOCTH 4 1 ‘ ‘ bu6mmoteka LIOK https://m.edsoo.ru/7f41c97¢c
Uroro no pazaeny 4
Paznea 4. KBAHTOBAS ®PU3UKA
41 DJIeMEHTHI KBAHTOBOM OITUKHU 6 Bubmnoreka IOK https://m.edsoo.ru/7f41c97c
4.2 CrpoeHue atroma 4 bubnunoreka I{OK https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE SIIpO 5 Bubmnoreka IIOK https://m.edsoo.ru/7f41c97c
HUroro mo paznemy 15
Pa3zgen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKHU
51 ‘ DJIEMEHTBI ACTPOHOMHH U aCTPOPU3NKU 7 1 ‘ ‘ bubnunoreka I{OK https://m.edsoo.ru/7f41c97c
HUroro mo paznemy 7
Paznen 6. OOBIIAIOIIEE TIOBTOPEHUE
6.1 ‘ O6o6m1atonee NOBTOPEHUE 4 ‘ ‘ bu6nmoreka LIOK https://m.edsoo.ru/7f41c97c
HUroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 7
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IHOYPOYHOE IINTAHUPOBAHMUE

10 KVIACC
KouuyecTBO 4acon DyeKTpOoHHbIE HUPPOBBIE
Ne Tema a Hdara o0pa3oBaTeJibHbIE
n/n €Ma ypoK Beero Kourpoabubie  IIpakrunueckue W3yuemHs  pecypebl
padoThI padoTsI
®usuka — Hayka o npupoae. Hayunsie Bubmuorexa LOK
1 1 .
METO/IbI TIO3HAHHSI OKPY’KAIOIIETO MHUPA https://m.edsoo.ru/ff0c32e2
2 conpouermmot mayamoi xapmams sipa. ) ubmiorexa LIOK
P | Hayt P 'pa, https://m.edsoo.ru/ff0c33e6
MIPAKTUYCCKON ACSITEILHOCTH JIIOICH
, | Memoo mueme Omocmemn | B LOK
a - iepemetll ’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE
4 PaBHOMEpHOE PAMOTMHEHHOE JBUKECHUE 1 bubmorexa HOK
p p A https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE MPSIMOJIMHEHHOE 1 bubmmorexa [IOK
JBU)KCHHUE https://m.edsoo.ru/ff0c372e
6 CBobogHOe nasieHue. Y cKopeHue 1 Bu6nuoreka IJOK
CBOOOIHOTO MaieHHs https://m.edsoo.ru/ff0c39cc
KpuBonuneitnoe npmwxkenue. JpmkeHue Bubmmorexa [JOK
7 . 1 .
MaTepUaIbHOM TOYKHU 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
B Hnepuumaasmse eorouns orcsera. Mepasi ) buGanoresa LIOK
pit - Hep https://m.edsoo.ru/ff0c3be8
3aKkoH HproTOHa
g | Mo Com s cypuoe | Bunorens 10K
’ POH 3: a https://m.edsoo.ru/ff0c3be8
MaTepUuaTbHOU TOUYKH
10 Tperuii 3akoH Hpr0TOHA 1J1s1 MaTEpUAIIBHBIX 1 Bbubmoreka [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
11 3akoH BceMupHOro Taroterus. Cria 1 bubnuoreka [IOK
TshxecTu. [lepBas kocMuueckasi CKOpocTh https://m.edsoo.ru/ff0c3d00
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 bubimorexa LHOK

https://m.edsoo.ru/ff0c3el8
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Cuna tpenus. Kosppuuuent tpenus. Cuna

bubmmorexa [IOK
13 COINPOTHBJICHHUS P JBMKEHHUU Teja B _ O
https://m.edsoo.ru/ff0c3f76
KUJIKOCTH WITH Ta3e
[ToctynarensHOE U BpalaTeIbHOE TBHKEHIIE
14 a0CoIIOTHO TBEPIOTO Tesla. MOMEHT CHITBI. bubmmoreka [JOK
[Tnedo cumbl. Y CaoBuUs paBHOBECHS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
Wmnynbc MaTepruanbHON TOUYKH, CUCTEMBI
15 MaTepraIbHBIX TodeK. IMITynbe cuitbl. 3aKoH bubmmorexa [IOK
COXpaHCHHUS UMITYJIbCa. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUKCHUE
PaGora u MomHOCTh criibl. Kunernyeckas
o bubmmorexa [IOK
16 SHEpTusi MaTepuabHON Touku. Teopema 06 _ -
o https://m.edso0.ru/ff0c4502
M3MEHEHUN KHHETHYECKOW DHEPTHH
[ToTenuuansHas sueprus. [loreHunanpHas
17 SHEPrHs ynpyro neopMUpOBaHHON bubmmorexa [IOK
npyxuHbl. [loTeHInambHas SHEPTHUsl Tea https://m.edsoo.ru/ff0c461a
BOJIN3U MIOBEPXHOCTU 3EeMITU
HOTCHHHaHBHBIe 1 HCIIOTCHIIMAJIbHBIC CUJIBI.
CBsi3b pa0OTHI HEMOTEHITUATEHBIX CHII C Bubmorexa [[OK
18 M3MEHEHHUEM MEXaHHUECKOW SHEPTHH
p https://m.edsoo.ru/ff0c478c
CHCTEMBI TeJ. 3aKOH COXPaHEeHHUs
MEXaHWYECKOW PHEPTHH
JlaboparopHas pabora «Vccnenopanue CBA3U
19 PabOThI CHITBI C U3BMEHEHUEM MEXaHHYECKOM
SHEPTHUH TeJla Ha IPUMEPE PaCTHKSHUS
PE3UHOBOTO KTYTa»
KontponbsHas pabora o teme «KuHemaTuka. Bubnnorexa LOK
20 WHAMHKA. 3aKOHBI COXPaHCHHUS B
A P https://m.edsoo.ru/ffOc4b74
MEXaHHUKE»
OCHOBHBIE MTOJIOKEHUST MOJIEKYJISIPHO-
21 KUHEeTH4ecKoi Teopun. bpo H}(;Bcllzoe bubmmorexa LIOK
Uit bpoy https://m.edsoo.ru/ff0c4dc2
nekenne. Judpdysus
XapakTrep ABUKEHHUS U B3aUMOJICCTBUS
22 YJaCcTHI] BeecTBa. MoIeNn CTPOSHHS Ta30B,

JKUIKOCTEH U TBEPABIX TEI
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Macca MOJICKY!JI. KonuuectBo BemiecTsa.

23 [TocTostaaas ABoraapo
o4 TerutoBoe paBHOBecue. TemnepaTtypa U e€
n3mepenue. lllkana remnepatyp Llenbcust
o5 Wneanpuerii raz 8 MKT. OcHoBHOE bubmuoreka LIOK
ypaBaeHre MKT https://m.edsoo.ru/ff0c4fde
26 xmemmconoinepran s MoroRy. Butmorera LIOK
PrHH A N i https://m.edsoo.ru/ff0c511e
VYpaBuenue MenaeneeBa-Knaneipona
27 3akon JlamproHa. ['a30BbIe 3aKOHBI
Jlaboparopras pabora «VccnenoBanme
28 3aBHCUMOCTH MEXAY IMapaMeTpaMu
COCTOSIHUSI Pa3pekKeHHOTO Ta3a
29 N3omnponeccs! B HACAIBHOM I'a3e U UX Bubmuoreka [JOK
rpaduyeckoe npeacTaBiCHUE https://m.edsoo.ru/ff0c570e
BHyTpeHH:s 3HEprus TEPMOJUHAMUYECKON
30 CHCTEMBI H CIIOCOOBI €€ H3MEHEHHUS. Bu6nmoreka IJOK
KomnruectBo Termorsl u padora. BuyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHUsl OJJHOATOMHOT'O HACATBHOTO Ta3a
31 Buner Terionepenauun bubmmorexa [IOK
A pei https://m.edsoo.ru/ff0c5c36
32 Eﬁﬁiﬁiﬁﬁgﬁﬁg? bHBigiijC(fﬁz : emaue bubmorexa HOK
. P peaate. https://m.edsoo.ru/ff0c5c36
AnurabaTHBIN Tporecc
33 [IepBbIil 3aKOH TEPMOJUHAMUKHU U €TI0 Bbubmuorexa LIOK
MPUMEHEHHE K U30Ipolieccam https://m.edsoo.ru/ff0c5efc
34 Heob6paTumocTs nporieccoB B MpUpoae. Bbubmuorexa LIOK
BTopoii 3aK0H TepMOJMHAMUKH https://m.edsoo.ru/ff0c6230
35 ITpunnun geiicteus u KITJ[ remioBoit bubmunorexa IIOK
MalIuHbI https://m.edso0.ru/ff0c600a
36 Hukn Kapro u ero KI1J
37 OKojoruueckre npo0IeMbl TeIII0IHEPTeTHKH
38 O6o06maronuii ypok «MosekynspHas bubnmnorexa [JOK

(1)I/I3I/IKa. OCHOBEBI TCPMOAHAMUKN»

https://m.edsoo.ru/ff0c6938
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Kontponbnas pabota o Teme

bu6nmoreka IJOK
39 «MomnexynspHas ¢puzuka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKID)
40 [TapooGpa3zoBaHue M KOHICHCAIIHS. bubmmoreka [JOK
Hcnapenve u KAIICHUE https://m.edsoo.ru/ff0c63b6
a1 AOco0THasI 1 OTHOCUTEIbHAS BIIAXKHOCTD bu6nmoreka IJOK
BO31yxa. HachlleHHbIi map https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucramiueckue u
42 amop¢HbIe Tella. AHU30TPONHSI CBONCTB bubnuoreka [{OK
KpHCTAUIOB. JKUIIKHUE KPUCTAILITBI. https://m.edso0.ru/ff0c65f0
CoBpeMeHHbIe MaTepuabl
43 [InaBneHue u kpuctamuu3auus. Y gejabHas bubmmorexa [IOK
TerioTa miasneHus. CyomuMarius https://m.edsoo.ru/ff0c6708
44 YpaBHEHHE TEIUIOBOTO OajlaHca bubmorexa HOK
https://m.edso0.ru/ff0c6820
45 DneKTpu3anus Tel. DISKTPUISCKUM 3apsi. bubnunoreka [IOK
JIBa BHIA IICKTPHYCCKUX 3apsI/IOB https://m.edsoo.ru/ff0c6bcc
P o — BuGmorera LIOK
‘ https://m.edsoo.ru/ffOc6bcc
ANEKTPUIECKOT0 3apsiia
47 Bsaumogeiictsue 3apsaoB. 3akoH KymnoHa. Bbubmuorexa LIOK
ToYeqHBIH HIEKTPUUCCKUI 3apsi/ https://m.edsoo.ru/ff0c6ce4
| Do e o B LOK
. . https://m.edsoo.ru/ff0c6df2
nosiel. JInHuM Hanps>KEHHOCTU
49 Pabota cuit anexTpocTaTHYecKoro moJsi. Bubmuorexa [JOK
IToreniman. PazHocTs MOTEHIIMAIIOB https://m.edsoo.ru/ffOc6f00
50 smepocrmcr nore. BuGmorera [LOK
i https://m.edsoo.ru/ff0c7018
JudnekTpryeckas MPOHUIIAEMOCTh
. bubmmoreka IIOK
Sl dneKTpoémkocts. Korercatop https://m.edsoo.ru/ff0c7126
50 DNEeKTPOEMKOCTH TUIOCKOTO KOHIEHCATOpa. Bbubnuroreka [IOK
DHeprusi 3apsHKEHHOT0 KOHAEHCATOpa https://m.edsoo.ru/ff0c72c0
53 JlaGopartopnast padora "H3mepenne
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54

55

3NEKTPOEMKOCTH KOHJeHcaTopa"

ITpunin AeicTBUS U IPUMEHEHNE
KOHJICHCATOPOB, KOMTUPOBAJILHOTO anmapara,
CTPYWHOTO IpUHTEPa. DIEKTPOCTATHIECKas
3amuTa. 3a3eMICHHE 3JIEKTPOIIPHOOPOB

DNEeKTPUYECKUl TOK, YCIOBUS €T0
cymectBoBanud. [loctosuusrit Tok. Cuna
Toka. Hanpsokenue. ConpoTtusnenue. 3akoH
Owma 1151 ygacTka 1enu

56

[TocnenoBatenbHOE, MapaLICIbHOE,
CMEIIIaHHOE COCTUHEHHE TIPOBOIHUKOB.
JlaboparopHas pabora «/3yuenue
CMEMIAHHOTO COEAMHEHHS PE3UCTOPOBY

0.5

Bu6nuoreka IJOK
https://m.edsoo.ru/ff0c74f0

57

Pabota 1 MOITHOCTB 3IEKTPUYECKOT0 TOKA.
3akoH Jlxoynsa-Jlenna

bubmuoreka LIOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa /17151 TOJTHOM (3aMKHYTOMH)

aneKTpudeckon nenu. KopoTkoe 3aMbIkaHue.

Jlaboparophas padora «M3mepenne I/1C
HUCTOYHMKA TOKA U €T0 BHYTPEHHETO
COIPOTHBIICHUS

0.5

bubmuoreka LIOK
https://m.edsoo.ru/ff0c7ae0

59

DJeKTpOHHAs MPOBOAMMOCTH TBEPIBIX
METaJIJIOB. 3aBUCUMOCTH COTIPOTHBIICHHS
METAJIJIOB OT TEMIIEPATYPHI.
CBepXIpoBOUMOCTh

60

OnexTpuyeckuil Tok B Bakyyme. CBoHCTBa
3JIEKTPOHHBIX IIYYKOB

61

62

63

[TomympoBOIHUKH, UX COOCTBEHHAS U
puMecHasi mpoBoguMocTb. CBolicTBa p—Nn-
nepexoja. [1omynpoBoIHUKOBBIE IPUOOPHI

OneKTpUYeCKUIl TOK B pacTBOpax U
paciaBax 3JIEeKTPOJIUTOB.
ONEKTPONUTHYECKAS] TUCCOLUALIMS.
OnexTponn3

DNEeKTPUYECKUH TOK B Tra3ax.
CaMOCTOSITENbHBIN ¥ HECAMOCTOSATEILHBIN

bubmuoreka IIOK
https://m.edsoo.ru/ff0c84ae

bubmuoreka IIOK
https://m.edsoo.ru/ff0c82ba

Bu6nuoreka IJOK
https://m.edsoo.ru/ff0c84ae
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pa3psa. Monuus. [lnazma
DnexTpuyecKue MpUOOPHI U yCTPOUCTBA U UX

bu6nmoreka IJOK

64 MpakTHueckoe npumenenue. [Ipasuia 1 https://m.eds00.ru/ff0c86fc
TEXHUKHU 0€30I1aCHOCTH
. bubnuoreka [{OK
65 O06001maromil ypok «IEKTPOIMHAMUKA 1 https://m.edsoo.ru/ffoc8sbe
KonTtponbsHas padbora mo Teme
66 «Onekrpocratuka. [TocToOsSHHBII 1 bubmmoreka [JOK
ANEKTPUYECKUil TOK. TOKM B pa3IMYHBIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 Pesepsusiii ypok. KontponsHast pabota mo 1 Bubmuoreka [JOK
Teme "DneKTpoIHHaMHUKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHBIii ypok. O000marmuii ypok mo 1 bubmmorexa [IOK
temam 10 kinacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOT'PAMME
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11 KJIACC

KoauyecTBO yacos

DJIeKTPOHHbIe U (POBbIE

Ne JlaTa
/i Tema Ypoka Beero KOHTpO.]IbeIe IIpakTn4yeckune wiydenus OﬁpaSOBaTeﬂbﬂble
padoThI padoThI pecypchl

[TocTostHHBIE MarHUTHI U UX

1 B3amMojeiicTBre. MarauTtHoe mmoire. Bextop 1 bubmmoreka [JOK
MarHuTHO#M MHIYKIUH. JIMHUM MarHUTHOI https://m.edso00.ru/ff0c9778
VHAYKIAA
MarauTtHO€ ToJie TIPOBOJHHUKA C TOKOM.

2 OmnsIT Opcrena. BsanoneﬁCTBne 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0c98fe

MTPOBOJIHUKOB C TOKOM

3 JlaboparopHas pabora «/3yuenue 1 1 Bbubaunoreka [JOK
MarHUTHOTO TOJIS KaTYIIKH C TOKOM» https://m.edsoo.ru/ffOc98fe
JelficTBUE MarHUTHOTO MOJI HA IPOBOJHUK C

4 tokoM. Cuna Amnepa. JlaboparopHas padota 1 1 Bu6mmoreka [IOK
«ccnenoBanue NeWCTBUASI TOCTOSHHOTO https://m.edsoo.ru/ff0c9ac0
MarfuTa Ha paMKy ¢ TOKOMY

efCTBHE MarHUTHOTO TTOJIS Ha
5 nﬂgnmymyfoca 3apspKeHHyo yactuiry. Cuna 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c9df4

Jlopenma. Pabora cuier Jlopenna
DnexTpoMarHuTHast vHAyKus. [loTok

6 BEKTOpa MarHUTHOU MHAYKIHH. DJ[C 1
MHAYKIHW. 3aKOH 3JICKTPOMarHuTHOH
nHaayknun Oapazest

7 JlaGoparopnas padora «HccnenoBanue 1 1 Bbub6imoreka [IOK
SIBJICHUSI DJICKTPOMArHUTHOW HHIYKIHN https://m.edsoo.ru/ff0cal50
NunykTuBHOCTD. SIBNIEHHE CAMOUHAYKIIMH.

8 OJC caMOMHAYKIUU. DHEPrus MarHUTHOTO 1 bubnmnoreka [HOK

IIOJII KaTYIIKH C TOKOM. BHCKTPOMaFHI/ITHOC
I0JIC

https://m.edsoo.ru/ff0ca600
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Texuuueckue YCTPOﬁCTBa " UX IPUMCHCHHC!
MOCTOSAHHBIC MAarHUThI, 3JICKTPOMAIrHUTHI,

TOKa. AMITUTYZHOE U JIEHCTBYIOIIEe

o AEKTPOIBUTATENh, YCKOPUTEIH
3JICMEHTAPHBIX YaCTUIl, UHAYKIIMOHHAS TIE€Yb

10 Oo6o06maronmit ypok «MarHuTHOE ToJIe. bubmmnoreka [JOK
DJIeKTpOMAarHUTHAS HHIYKIIHS https://m.edsoo.ru/ffOcab82

1 KontponbHas padbora mo TeMe «MaruutHoe bubmmoreka [JOK
nosie. DIeKTPOMArHUTHAS HHTYKITHSD https://m.edsoo.ru/ffOcad58
CB00OIHBIE MEXaHUYECKHE KOJICOaHMS.

12 Iapmonmnueckue Konebanus. Y paBHEHHE Bu6mmoreka [IOK
rapMOHHYECKHX Kosiebanuii. [IpeBpaiienue https://m.edsoo.ru/ff0caf06
SHEPTUHU
JlaboparopHas padora «VccnenoBanue

13 3aBUCHUMOCTH TIEpHOa MaIIbIX KOJIeOaHuUH
Tpy3a Ha HUTH OT JJTMHBI HUTH ¥ MaCChI
rpy3a»

Koneb6arenbupiii kKoHTYp. CBOOOTHBIE
AJNIEKTPOMArHUTHEIE KOJIeOaHUS B H/ICATEHOM
14 KOHG6I;TCHBHOM KOHTYpe. AHAJIOTHUA MEX]Ty bubmorexa LIOK
https://m.edsoo.ru/ff0ch820
MEXaHUYECKUMHU U DJICKTPOMArHUTHBIMU
KoJeOaHUsIMU
®opmyna TomcoHa. 3aKOH COXpaHEHUS
15 SHGI[))FI?III/I B UJ€AEHOM KOHeﬁaTI;IBHOM bubnmorexa LIOK
https://m.edsoo.ru/ffOch9c4
KOHTYpe
[IpencraBnenne o 3aTyxXaroNMX KOJICOAHHUSIX.

16 BrinyxaeHHbIE MeXaHHMYECKHE KOJIeOaHHS. Bbub6imoreka [IOK
Pe3onanc. BeiHyX/IeHHBIE https://m.edsoo.ru/ff0cbb86
AJNIEKTPOMArHUTHEIE KoJeOaHus
HepeMeHHLIfI TOK. CHHYCOUJAITbHBIH BuGmorexa LIOK

17 [IEPEMEHHBIN TOK. MOIIIHOCTh IEPEMEHHOTO

https://m.edsoo.ru/ffOcbd34



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

3HAYCHUEC CHUJIbI TOKA WU HAIIPSKCHUSA

Tpancpopmatop. [IpousBoncTBo, nepeaaya u

18 noTpebJIeHNE AEKTPUIECKOH YHEPTUH
Y CTpOHCTBO M MPAaKTUUECKOE IPUMEHEHHE
19 3n£pnqecxorop3BOHKa reHepzTopa bubmoreica LIOK
> https://m.edsoo.ru/ffOcc324
MEPEMEHHOT0 TOKa, IMHUI 3JIeKTpoIiepeaay
DKOJIOTHYECKUE PUCKU TIPH TPOU3BOJICTBE
20 anekTposHeprun. KynbTypa ucrnoib30BaHus
ANIEKTPOIHEPTUH B TIOBCETHEBHOM KU3HU
MexaHn4yecKe BOIHBI, YCIOBHS
21 pacnpoctpanenus. [lepuon. CkopocTsb Bu6mmoreka [IOK
pacnpoCTpaHeH s U JJTHHA BOJHBI. https://m.edsoo.ru/ff0ccab4
[onepeynslie U TPOJONBHBIC BOTHBI
99 3ByK. CKOpOCTh 3ByKa. | pOMKOCTH 3BYKA. bubanoreka [IOK
Beicora Tona. Tem0Op 3Byka https://m.edsoo.ru/ff0cccOc
93 DJNIeKTPOMAarHUTHEIE BOJIHBI, UX CBOMCTBA U bubnuotexa [{OK
ckopocTh. IlIkasa 3JIeKTPOMarHUTHBIX BOJTH https://m.edsoo.ru/ffOccfe0
24 [TpuHIHATIEI paIHOCBSI3U U TEIEBUICHUSI.
PazButue cpeacts cBs3u. Paanosnokamus
25 KonTponbHas pabora «KonebaHnus u BOJIHEBD) bubnmorexa LIOK
https://m.edsoo.ru/ffOcc6f8
[IpsmonuHeliHOe pacpoCTpaHEeHNE CBETA B
26 O,JfHOpOILHOﬁ cpezf;. T(f)qe:gblﬁ UCTOYHUK bubmorexa HOK
https://m.edsoo.ru/ff0cd350
ceerta. JIyu cBera
Otpaxenne cBeTa. 3aKOHbBI OTPAKCHUS
27 CBCI:”)[a. [Toctpoenune I/I3o6pa>1<efmf/'1 B INIOCKOM bubmoreica LIOK
https://m.edsoo.ru/ff0cd4e0
3epKaiie
IIpenomnenue cpera. HoiIHoe BHYTpPEHHEE Butmorexa LIOK
28 otpaxxeHue. [IpenenpHBIN yroJI MOJTHOTO

BHYTPEHHETO OTPaXKECHHS

https://m.edsoo.ru/ff0cd7{6
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Jlaboparophas padora «3mepeHue

bubmuoreka [IOK

29 MOKa3aTesIsl IPETIOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzer. [MocTpoenue n300pakeHHi B JIMH3E.
30 dopmyna TOHII)QOP'I JIVH3HL. s’BeaneHHe bubmmoreica LIOK
https://m.edsoo.ru/ffOcddle
JIUH3BI
31 JlaGopartopnas pabora «MccnenoBanue
CBOMCTB N300payKeHUH B JTMH3AX»
Hucnepcus ceeta. CIOXKHBIA cOCTaB 6€710T0
32 cgeta. L[Ber. JIaboparopHas padora
«Habnronenue aucrepcun CBETay
33 Wntepdepennus ceera. dudpaxuus crera. Bu6mmoreka [IOK
JudpakipoHHast peréTka https://m.edsoo.ru/ff0ced22
34 [Tonepe4HOCTH CBETOBBIX BOJH. bubamnoreka [HOK
[Monspuzanus ceera https://m.edsoo.ru/ff0cf02e
35 Onrtudeckre mprubOOpHI U yCTPoicTBa U
YCIIOBHSI MX 0€301MaCHOTO IPUMEHEHHUS
I'paHUIIBI IPUMEHUMOCTH KIIACCUYECKOM
36 Ml;xaHEKH. %OCTynaTLI CIENATLHON TEOPHUH bubnmorexa LIOK
https://m.edsoo.ru/ff0cf862
OTHOCUTEILHOCTH
37 OTHOCHUTENBLHOCTH OJTHOBPEMEHHOCTH. bubmuotexa [IOK
3amMe/yieHHEe BPEMEHH U COKPAIICHHUE JTHHBI https://m.edsoo.ru/ffOcfa42
OHeprusi ¥ UMIYJIbC PEISITUBUCTCKON
38 ‘IaCTI:/II_IBI. CBSIBLy MaC(r:)LI C BHepruen u bubmorexa HOK
https://m.edsoo.ru/ffOcfc68
HUMITYJIECOM. DHEPTHUS TIOKOS
KonTponbHas pabora «Ontuka. OCHOBBI bu6mmotexa [{OK
39 .
CHEINATLHOW TEOPHH OTHOCUTEIHLHOCTHY https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. Popmyna [Inanka. DHeprus u Bbu6immoreka [IOK
UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
a1 OtxkpsITHE 1 UcciiegoBanne GporodddexTa. bubnmnoreka [HOK

Omeitel A. I'. CroneroBa

https://m.edsoo.ru/ffOcffc4
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3akonbl poro3addekra. YpaBHeHUe

N > bubmmoreka [JOK
42 OnnmTeiiHa s porodddekra. «Kpacunas https://m.edsoo.ru/f0d015e
rpaaumay Gpotoddderra
43 Hapnenue cera. OnbiThl I1. H. JleOenena. bub6mmoreka [JOK
XHUMHYECKOE IEHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHUYECKUE YCTPOMCTBA U MPAKTUICCKOS
44 npuMeHeHne: (OoTo3IEMEHT, (POTOAATIHNK,
COJIHEeUHas1 Oarapest, CBeTOHOM
45 Pemenue 3amad mo teMe « DJI€MEHTBI bubnmnoreka IJOK
KBaHTOBOM OITHKH https://m.edsoo.ru/ff0d0302
Mopens aroma TomcoHa. ONBITHI
46 Peaij)opz[a 0 PACCESHUIO 0-YaCTHII. bubmmorexa LIOK
https://m.edsoo.ru/ff0d091a
IInanerapnas Moaens aroma
bubmuorexa LIOK
47 Hoctynaret bopa https://m.edsoo.ru/ff0dOafa
Nznydyenue u noroiieHue GOTOHOB MPHU
48 nepz)?o;[e aToma ¢ OE{OFO y?;OBHH BHCII;)FI/II/I bubmioreia LIOK
N https://m.edsoo.ru/ffOd0afa
Ha Jpyroi. Bujel criekTpos
BonnoBrsle cBoiicTBa yacTuil. BoyHbI e
49 Bpoiins. KopryckynspHO-BOIHOBOU bu6imoreka [IOK
nyanu3M. CIIOHTaHHOE W BBIHYKICHHOE https://m.edsoo.ru/ff0d0ca8
H3JTyYCHUE
OTKpBITHE PaO0aKTUBHOCTH. OIBITHI
50 Pe3e1;)(1)opz[§ rf[o ONpPENIETICHUIO COCTaBa Bubnmorexa LIOK
https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3JTyUCHHS
CaoiicTBa anbda-, 6eTa-, raMMa-u3IydeHUs.
51 BinsiHMe paguOaKTUBHOCTH Ha KUBBIE
OpTraHU3MBI
OTKpBITHE POTOHA U HCI/ITpOfIa. H3zoTorsl. Butmorexa LIOK
52 Anbda-pacnan. DNEKTPOHHBINH U

MO3UTPOHHBIN OeTa-pacnan. 'amma-

https://m.edsoo.ru/ff0d1162
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53

HU3JIYyUCHHUC

OHeprus CBA3U HYKJIOHOB B sijipe. SnepHble
peakuuu. fAnepusiii peaktop. [IpoGiemsl,
MIEPCIIEKTHUBBI, SKOJIOTHYECKUE ACTIEKTHI
SIIEPHOM 3HEPreTUKU

bubmuoreka [IOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULIbl. OTKPBITHE
MO3UTPOHA. MeToabl HaOIIOAeHUS U
PETHCTPALAN DIIEMEHTAPHBIX YACTHIL.
Kpyrasiit cron «®yHnaMmeHTalbHbIe
B3anMOecTBHA. EMWHCTBO (hm3ndeckoi
KapTHUHBI MUPa»

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

55

56

Bun 3Bé3nH0T0 Heba. Co3Be3nus, IpKUe
3BE31IbI, IUTAHETHI, UX BHIUMOE JIBIKEHUE.
ComnHevHas cucteMa

Comnaue. CojiHeYHast aKTHBHOCTD. MIcTOUHUK
suepruu CoJHIa U 3BE3]1

57

58

59

60

61

3BE3/BI, NX OCHOBHBIE XapaKTEPUCTHKH.
3BE3/bI TTITAaBHOW MOCIIEI0BATEIBLHOCTH.
Buytpennee ctpoenue 38€371. CoBpeMEHHbIE
MIPEICTaBJICHHUS O MIPOUCXOXKIEHUH U
spomonnn ColtHIA U 3BE3]

Mineunsiit [Iyte — Hama ['anaktuka.
[Tonoxxenune u nmxenne ConHia B
lanakruke. 'anaktuku. YEpHbIE IbIPHI B
SApax rajJakTHK

Bcenennas. Pazoeranue ranaktuk. Teopus
Bosnbunioro B3peiBa. PeukToBOE H3IyUYeHHE.
MeraranakTika

HepemeHHLIe HpO6J’I€MI>I aCTPOHOMUUN

Konrponbhas padoTa «neMeHTHI
ACTPOHOMUH U acTPOPUIUKI



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

62

Oo6o06matonmit ypok. Ponb Gusuku u
ACTPOHOMUU B IKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COITHMATLHON B 3THUUECKOM
cdepax IesTeIbHOCTH YEIOBEKa

63

64

65

66

Oo6o06matonuit ypok. Poib u MecTo ¢husuku
1 CTPOHOMUU B COBPEMEHHON HAy4YHOI
KapTHHE MHpPa

Ob6o6marommii ypox. Pois pusmaeckoit
TeOpUHu B (POPMHUPOBAHHH MTPEICTABICHUH O
(hm3nyecKoil KapTHHE MUPa

O6o06marommii ypok. Mecto hruzmaeckoi
KapTHHBI MHpa B 00IIEM psTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHHNA O
pHupoe

PesepBHblil ypok. MarHuTHoe mouie.
DNeKTpOMarHuTHAS UHIYKITUS

67

68

PesepBHbIif ypok. Ontrka. OCHOBEI
CHELUAIBHONW TEOPUH OTHOCUTENBHOCTH
Pesepnbrii ypok. KBantoBas ¢pusmka.
DJeMEeHTbI aCTPOHOMHU U aCTPO(YUUKU

OBIIEE KOJIMYECTBO YACOB I10
ITPO'PAMME

68

butmoreka [IOK
https://m.edsoo.ru/ff0d1784
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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