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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00Imero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXKEHUH M TpeOOBaHMH K pe3yiabTaTaM OCBOEHHS OCHOBHOM
obOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIMU MPETNOoJaBaHUsl y4eOHOTO
npenvera «®@u3uka» B 0oOpa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoir  ®Denepanuu,
peaTM3yoLUMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl MO (U3MKE HamNpaBlIeHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyudaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanussM OI'OC COO k mIaHUPYyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeAMETHBIM
pe3yibTataM OOY4eHHs, a TaKK€ YUYUTHIBAET HEOOXOAMMOCTb peaIM3allUMUd MEXIIPEIMETHBIX
CBsi3ell (PM3MKU C €CTECTBEHHO-HAYYHBIMHM YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC I[EJIM M3y4YCHUs (U3UKM HA YPOBHE CPEIHEr0 00IIero odpa3oBaHMs, IIAHHPYEMBbIC
pe3yibTaThl OCBOEHUS Kypca (U3MKU: JIMYHOCTHBIE, METalpeAMETHbIe, IpeIMETHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAHUpPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (pU3UKU HAa 0a30BOM YpOBHE, B TOM YHUCIIE

IpeIMETHBIE PE3YIbTAThI IO rojlaM O0yUYEHUs;

e cojepxaHue yyeOHoro npeamera «Pu3nkay 1o rogam o0ydeHus..

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUYEOHOTO
npeaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIJ B CHUCTEMY 3HaHUH 00 OKpy»XKarolleM MUpe.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOLIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MIOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUI, U3ydaeMbIX
XuMHel, Ouonoruei, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonap3oBaHue W akTHUBHOE
OpUMEeHeHHe (U3MUYeCKHX 3HAHUM ONpenenseT XapakTep M pa3BUTHE pPa3HOOOPa3HbBIX
TEXHOJIOTUI B cdepe SHEpPreTHKH, TPaHCIOpTa, OCBOEHHMsS KOCMOcCa, MOJYy4YeHHsS HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U JIpyrux. U3ydeHue pu3nKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHON KapTUHbBI MUpa 00y4aromuxcs, B GopMUpOBaHHE YMEHUN
IPUMEHSATh HAyYHbII METO]I TO3HAHUS MPH BHITOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHHM.

B ocHOBY Kypca ¢u3uku JUist ypoBHS CpeJHEro o01ero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SIBIISIETCS JIOTUYECKU 3aBEPLIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KIACCHUYECKOM, Tak U
COBPEMEHHOM (PU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuall Kypca (GU3HKH 0ObeAMHEH BOKPYT
¢usznueckux Teopuil. Beayummm B Kypce sBhsercss (GOPMUPOBAHHWE MPEJICTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaius npearnosaraeT UCIoib30BaHHE T'yMaHUTapHOTO
noTeHIMansa GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDAaBCTBEHHBIMU U IKOJIOTUYECKUMU TIpodIeMamMH.

Hoes npuxnaonou nanpasnennocmu. Kypc Gusuku npeanonaraeT 3HaKOMCTBO € IIUPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonocusayuu peanusyercss MOCPEICTBOM BBEIEHHUS HIIEMEHTOB COJEpKaHUS,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyXIeHUs NpoOJIeM pPallMOHAIbHOTO IPUPOIONIONIE30BaHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTAaMH Kypca (U3MKH Ha ypOBHE CpETHEro o0Imero oOpa3oBaHUS
ABISIOTCS  (pu3uueckue Teopuu ((popMHpOBaHHWE NPEICTABICHUH O CTPYKType IOCTPOECHHUS
¢du3nyeckoil TeopuM, poiau (yHIAMEHTAIbHBIX 3aKOHOB W IPUHLMIIOB B COBPEMEHHBIX
NPEICTABICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJIs OMHUCAHHS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucTeMHO-1eTeTbHOCTHBIN MOX0 B Kypce (DU3UKU pealn3yeTcs MPEexe BCEro 3a CuéT
OpraHu3alK 3KCIEPUMEHTAILHONW IesATeIbHOCTH oOydarouuxcs. J{ias 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX SKCHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOIIMIA CIMCOK
YUEHHUECKUX IPAaKTUYECKUX paboT. BblaeneHue B ykazaHHOM IE€pedyHE JIabOpaTOpHBIX padoT,
IPOBOJUMBIX JJIsl KOHTPOJSI M OLEHKH, OCYLIECTBISETCA YYaCTHHUKaMH OOpa30BaTEIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TUIAHUPOBAaHUS M OCHAIIeHUs Kabuneta ¢pusuku. [Ipu sTom
oOecrieynBaeTcsl OBJIAJCHHE OOYYAIONIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC H3MEPEHHS,
UCCIICIOBAaHMUs 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U IIOCTAaHOBKY ONBITOB IO IPOBEPKE
HPEJIOKEHHBIX THIIOTE3.

Bosnbiioe BHUMaHUE yAENsSeTcs PEIICHUIO pacu€THBIX W KadeCTBEHHBIX 3a1ad. Ilpu sTom
JUTSL pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a/1a4d C SIBHO 33JJaHHON (PM3UYECKON MOJIEINBIO,
HO3BOJISIOIIME NPUMEHSTh M3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOr0 pasjena
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 pa3HbIX pas3zenoB. s KayecTBEHHBIX 3ajjad IPUOPUTETOM
SBIISIIOTCSL 3aJaHU Ha OOBSICHEHHE MpPOTeKaHHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXKarolIel >KU3HHU, TpeOyromue BbIOOpa (PU3UYECKOW MOJEIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBunm ¢ TpedoBanusmu PI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
obecrieyeHnto y4eOHOro mporecca 0a30BBI YpOBEHb Kypca (U3WKM HAa YPOBHE CPEIHEro
o0mrero o0pa3oBaHMs JIOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3WKH WIN B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEJIMETOB €CTeCTBEHHO-HAYUYHOro 1uKia. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PATOPHOE 00OPYOBAHUE JUISI BBITIOIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYCHHUECKUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 000py/noBaHHe (OPMHUPYETCS B COOTBETCTBUM C IMPHHLUIIOM
MUHHMAaJIbHON JOCTAaTOUYHOCTH M 00ECHeYMBaeT MOCTAHOBKY MEPEUMCIEHHBIX B MPOrpamme 1o
¢u3nKe KIFOYEBBIX JEMOHCTPAIMH JUIsI WCCIENOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlaGopaTtopHoe 00OpYyAOBaHUE JJIS YYEHMUYECKHX IMpaKTHYECKUX paboT (gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUJIEKTOB M OOEeCleuyMBaeTcss B pacy€ére OJAHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIAOBaHMS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU LIENISIMHU U3Y4YeHUs1 GPUMKU B 00ILIeM 00pa30BaHUU SBISIIOTCSA:

e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOYdYalOUIMXCS K HayyHOMY H3YYEHHUIO

HOPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE IMPEJCTaBICHUA O HAyYHOM METOAE TMO3HaHUs | (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOLIUM SIBJICHHSIM;



dbopMUpOBaHNE HAYYHOTO MUPOBO33PECHUS KAaK Pe3ylibTaTa U3y4eHHUsI OCHOB CTPOCHUS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

dbopMupoBaHUE YMEHHIA OOBSICHSTD SBJICHUS C HCIIOJb30BaHHEM (DU3NYCCKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeJIbCTB;

(dbopMHpOBaHUE TPEACTABICHUN O PO (DUHUKH Ui Pa3BUTHS JPYTUX €CTECTBEHHBIX
HAYK, TEXHUKU M TEXHOJIOTHIA.

JlocTikeHne 3TUX Lenel oOecreyrBaeTcsl peluIeHHeM CIEAYIONIMX 3ajad B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

nproOpeTeHne CUCTEMBI 3HaHUN 00 O0IMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, 3JIEKTPOIMHAMUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHHE YMEHUN MPUMEHSATH TEOPETUYECKUE 3HaHWUSI Ui OOBSCHEHUS
busznyecKkux SBJICHUM B NPUPOJE U Ui NPUHATHS NPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB pEHICHUS PA3IMYHBIX 3aJa4 C SBHO 33JaHHON (Qu3MYecKou
MOJIENBIO, 3aJad, TOJPa3yMEBAIOIIUX CAMOCTOSTENbHOE CO3JaHue (HU3UYECKOH
MOJIEINN, aIEKBATHON YCIIOBHSM 3a]1a4H;

NOHMMaHue (PU3MUYECKMX OCHOB M TPUHIMIIOB ACUCTBUS TEXHHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPENY;

OBJI/ICHUE METOJAMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M TPOBENEHUS (HU3MIECKUX
OKCIIEPUMEHTOB, aHaJlM3a M  UHTepHpeTanuu  HUHQOpMaluH,  OmpeiesieHus
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysbTara;

CO3/IaHM€ YCTIOBHM ISl pa3BUTHSI YMEHUN MPOEKTHO-UCCIEI0BATENIbCKON, TBOPUECKON
JESITENIbHOCTH.

Ha w3yuenue ¢usuku (0a30BBIi ypOBEHb) HA YpPOBHE CpEIHEro oOIIero oOpa3oBaHUs
otBoauTcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme mo (Gpusmnke nepeyeHsb J1adbopaTOPHBIX U MPAKTUUECKUX paboT
SBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTENh JIeTaeT BHIOOp MPOBEACHUS JTa0OpaTOpHBIX padoT u
OTBITOB C YU4ETOM WHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupoje. Hayunele Meroasl mo3HaHUsA OKpyXkaromero mupa. Pomnb
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOIbl. DKCIIEPUMEHT B (PU3UKE.
MogenupoBanue ¢pu3nueckux sBIeHUN U nporeccoB. Hayunble runores3sl. Pusnueckue
3aKOHBI ¥ TeOpUH. I paHUIIbl TPUMEHUMOCTH (PU3MYECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUS.

Ponp m Mecto ¢u3uku B (OPMHPOBAHHUM COBPEMEHHON HAy4yHOW KapTHUHBI MHpa, B
IIPaKTUYECKON NEeATEIbHOCTH JIIOIEH.

Jlemoncmpayuu
AHanoroBblie U ITU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYMKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe JaBukeHHE. OTHOCHUTEIBHOCTh MEXAaHMYECKOro BikKeHus. Cucrema
orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpEeAHSsl CKOPOCTb, MTHOBEHHAas CKOpPOCTb) M YCKOpPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMH HA OCU CHCTeMbl KoopAuHaT. CloKeHHe NepeMelleHUl 1
CJI0’KE€HUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKeHUE. ['paduku 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILEHUS MaTepUaibHOH TOUYKHA OT BPEMEHHU.

CBobOonHoe najeHue. Y ckopeHrue cBOOOHOrO NaieHu .

KpuBonuneiinoe naBuxenue. J[[BukeHHe MaTepUalbHOW TOYKHM IO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOZYJIO CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. llepuon m
yacTtoTa oopauieHus. LleHTpocTpeMUTETbHOE YCKOPEHUE.

TexHuueckue yCTpoiicTBa W MNPAKTUYECKOE IIPUMEHEHHWE: CIHUJOMETp, JBUKECHHE
CHapsJ10B, LIETIHBIE U PEMEHHBIE TIEpEayn.

Jlemoncmpayuu

Monenb cucTeMbl OTCUETa, WILTIOCTPALM KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBHIKEHUSI.

[TpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenne aBmxeHus Tena, OpoIeHHOro MO YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

W3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

Hanpasnenue ckoOpocTH IIpH IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yueHnne HepaBHOMEPHOTO JIBM>KEHHMS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBaHne  COOTHOLIEHUS ~ MEXIYy  MYTAMH, TNPOMJIEHHBIMH  TeJIOM  3a
NIOCJIEI0OBATENIbHBIE PABHBIE IPOMEKYTKHM BpPEMEHU IPH PABHOYCKOPEHHOM JBW)XXEHHHU C

HavyaJbHOU CKOPOCTHIO, PABHOW HYJIIO.
N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.
W3ydeHue ABM>XEHUS Tela, OpOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[TpuHimn otHocutenbHOCTH ['anuies. [lepBbiit 3akoH HeroToHa. MHEpLManbHbIE CUCTEMBI
oTCcUéTa.



Macca tema. Cuna. IlpuHnun cynepno3unuu cuil. Bropoit 3akoH HprooTona st
MarepuaibHOU ToUYKU. Tpernii 3akoH Hpl0TOHA [UI MaTepranbHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKEHUs U cuiia TpeHus nokos. Kospoumuent tpenns. Cuna conpoTHUBICHUS
IIPU JIBUKEHUM TENA B KUAKOCTH WM rase.

[ToctynarensHOe U BpaliaTelbHOE ABMKEHHE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpauieHus. [lnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIA.

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIUIHUKY, JBUXKEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HerotoHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMariuii.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHMSL.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3ydenue ABMXeHUs OpycKa MO HAaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux Aeopmarum.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl COXpaneHusn 6 MexaHukKe

HMmnynsc MaTepralbHOM TOUKH (T€la), CUCTEMBI MaTEpUANIbHBIX TOUeK. MIMITylbec CHIIBI U
M3MEHEHNE UMITyJIbca Teja. 3aKOH COXpaHeHUs UMITylbca. PeakTuBHOE ABUKEHHE.

PaGora cunbl. MOIIHOCTB CHUJTBI.

Kunernueckast sHeprus marepuaibHOM TOukd. TeopemMa 00 M3MEHEHMHM KUHETHYECKOMH
JHEPIUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3HepTrUs ynpyro 1e(opMUpOBaHHON MPYKUHBIL.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnuanbHble U HE MOTEHIMATIbHBIE CUIbl. CBsI3b pabOThl HE MOTEHLUANBHBIX CHUJ C
VU3MEHEHHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne ycTpOMCTBAa M NMPAKTHYECKOE NMPHUMEHEHHE: BOJOMET, KOIEP, MPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



W3ydyeHre aOCOJMIOTHO HEYNPYroro yiapa € IOMOIIBIO JABYX OJMWHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue CBs3W PabOTHl CHJIBI C W3MEHEHHEM MEXAaHWYECKOW JSHEpPruu Teia Ha
pUMepe PacTsHKEHHsI PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsekyasipaasi pM3MKa ¥ TepPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE NOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPUHU U UX OIBITHOE 00OCHOBaHHUE.
bpoyHnoBckoe naBwxkenue. uddysus. Xapaktep IBMKEHUS U B3aUMOACHUCTBUS YaCTHUI]
BemecTBa. MoJiend CTPOCHHUSI Ta30B, >KUIAKOCTEH M TBEPIBIX TEI M OOBSCHEHHE CBOWCTB
BEILECTBA HA OCHOBE JTUX Mojened. Macca u pa3Mmepbl Mosiekysl. KoiaumdecTBo BelecTBa.
[TocrossnHast ABorajipo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHUECKOH TEOPHUH
ujeanpHOro rasa. AOCOJIOTHas TemImepaTypa Kak Mepa CpedHel KHHETHYECKOH SHepruu
TEIUIOBOTO JBMKeHUs uvactul ras3a. [llkama temneparyp KensBuna. ['a3oBble 3aKOHBI.
VYpasuenue MenneneeBa—Knanelipona. 3akoH JlanpToHa. M30 mporuecchl B MI€albHOM Tas3e ¢
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ 'paduueckoe mpencTaBiIeHUe U3 MPOLIECCOB: U30TEPMA,
u30Xopa, n3odapa.

TexHuueckue ycTpolcTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, HapoMeTp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUINE JUCKPETHOE CTPOCHHME BemiecTBa, (oTorpaduu MOJIEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbITh! 0 AM(PY3UH KUAKOCTEH U ra30B.

Mozens OpOyHOBCKOTO JBUXKEHUS.

Mogens onbita LlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Mogaeinb, HUTFOCTPUPYIOLIAs IPUPOALY JABIEHUS ra3a Ha CTEHKH COCYyAa.

OnBIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30IpOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenne Macchl BO3JyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BEMa
KOMHATBI, 1aBJICHUS U TEMIIEPATypPhl BO3AyXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEXKY ITapaMeTpaMU COCTOSIHUS Pa3pesKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoanHamuueckass cucteMa. BHYTpEHHsIST 3HEpruss TEPMOJMHAMMYECKOW CHCTEMBI U
crocoObl e€ u3mMeHeHus. KoauuecTBo TenmaoTel U padoTa. BHyTpeHHss SHEprHst 0AHOATOMHOIO
UJeaIbHOrO ra3a. Busl Teronepeayu: TEIUIONPOBOIHOCTb, KOHBEKIUS, U3JIydeHHE. Y IebHas
TEMJIOEMKOCTh BelecTBa. Koan4yecTBO TEIIOTHI P TEIIoNepeaaye.

[TonsitTue o0 anumabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. IIpumeHeHue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatumMocTh MpoieccoB B MpUpoIe.

TenioBeie MamuHbL. [IpuHIUIIBL [eHCTBUS TeMI0BbIX MaluH. [IpeoOpa3zoBaHus 3HEpTUU B
Ter1oBbIX MamnHax. Koagdunuent nonesnoro aeiictBus terwioBoil Mamuubl. ukn Kapao u
ero Ko3((UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEeMbl TEIIO3HEPTETHKH.

TexHudyeckue yCTpOWCTBA M IPAKTHYECKOE IIPUMEHEHUE: JBUraTellb BHYTPEHHETO
Cropasusi, ObITOBOM XOJOIUIBHUK, KOHTUITHOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEH HSHEpPIUM Tella MPU COBEPIIEHUH pPadOThI: BBUIET HPOOKH W3
OYTBUIKH TIOJl JIEHCTBHEM CXKaTOrO BO3JyXa, HarpeBaHue s(upa B JATyHHOU TpyOke myTéM
TpeHwust (BHIEO IEMOHCTPALIHUS).

H3meHeHne BHYTpEeHHEH sHepruu (TeMieparypbl) Teja npu Terionepeaaye.

OnbIT 110 aIMabaTHOMY PACITUPEHUIO BO3/1yXa (OIBIT C BO3AYITHBIM OTHUBOM).

Mopenu napoBoit TypOHHBI, IBUTATeNsi BHYTPEHHETO CrOPAHUs, PEAKTUBHOTO JIBUTATEIIs.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3mepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoovt

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCONOTHAsS U
OTHOCHUTEIIbHAs BIAKHOCTh BO3/yxa. HachlmeHHblil nap. YenbHas TemioTa napoodpa3oBaHHUs.
3aBUCUMOCTB TEMIIEPATypbl KUIICHUS OT AABJICHMUS.

Teépmoe Teno. Kpucramnmaeckrne u amopdHbie Tena. AHM30TPOIUS CBOWCTB KPUCTAILIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. llnaBnenue u kpucramnuzauus. YJelbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHeHUe TeIoBoro H6anaHca.
TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: TUTPOMETP U IICHXPOMETP,

KaJIOpUMCTP, TCXHOJIOTMKU IIOJYYCHUSA COBPCMCHHBIX MaTCepuajioB, B TOM YHUCIC HAHO
MaTCpraJIOB, U HAHO TCXHOJIOI'H.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kurnienne npu NOHMKEHHOM J1aBJICHUU.

CrocoObI U3MEPEHUS BIAKHOCTH.

Hab6nronenue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTaJUIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3MepeHre OTHOCUTENBHOMN BIAXKHOCTH BO31yXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Inexkmpocmamuka

OnexTpuzauuss Tel. OJNEKTpUYECKUH 3apal. JlBa BHa DJIEKTPUYECKUX 3apsifOB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKU. 3aKOH COXPAHEHHUS MIEKTPUYECKOTO 3aps/a.

BzaumoneiictBue 3apsimoB.  3akoH  Kymona. ToueuHslii  snekTpuyeckuil — 3apsia.
Onektpuueckoe nose. Hanpsok€HHOCTh 3nekTpuueckoro mossd. [lpuHmmMn cyneprno3unuu
IEKTPUYECKUX MOJIEN. JIMHNN HANPSYKEHHOCTHU HIIEKTPUUECKOTO TOJIS.

PaGora cun osnektpocratueckoro mosd. Ilorennuan. PasHOCTh MOTEHLMANOB.
[TpOBOAHMKY U TUAJIEKTPUKHU B AIEKTPOCTATUYECKOM Tosie. J{uaaeKTpruueckas MpOHHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTpOEMKOCTH INIOCKOTO KOHJAEHCAaTopa. DHEPrus
3apsKEHHOTO KOHJEHCATOPA.

TexHnueckue ycTpoilcTBa M INPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB, KOHJIEHCATOP, KOMUPOBAIbHBIN
anmapar, CTpyUHBIM IPUHTED.

Jlemoncmpayuu

YCTpOoUCTBO U IPUHLUIL AEHCTBUSA 3JIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEN.



DIIEKTPUYECKOE TT0JIE 3apSKEHHBIX TEL.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUYeCcKast 3alluTa.

JMBNeKTpUKHY B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOIIaJHM ILJIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprusi 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit moxk. Toku é pa3nuunvix cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHHUS JIEKTPUUECKOTO0 TOKa. MICTOYHMKM TOKa.
Cwita Toka. [1oCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma y1s ydyacTka LernH.

DneKTpuuecKoe COIIPOTHUBIICHHUE. VY nensHoe COIIPOTHUBIICHHE BEIIECTBA.
ITocnenoBarenpHOE, MApALUIEIBHOE, CMELIAHHOE COEAMHEHNE IIPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DIIEKTPOABUKYILAs CUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOUYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) AyiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNIeKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAUIOB. 3aBUCUMOCTh COMIPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomympoBoHuku. CoOCTBEHHass W MPUMECHAs MPOBOJUMOCTDH IOJIYIPOBOJIHHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHIKOBEIE TPHOOPHI.

OJIEKTPUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIHUTOB. IDJIEKTPOJIUTHYECKAS
Jucconyanus. DIEeKTPOIIn3.

OnexkTpuueckuil ToK B razax. CaMOCTOSITENIbHBIM U HECAMOCTOATEIbHBIN pa3psa. MoaHus.
ITna3zma.

TexHuueckue yCTpoOMCTBA M MPAKTHUECKOE MPUMEHEHHE: aMIIEpMETP, BOJBTMETD,
peocTaT, HWCTOYHUKH TOKa, OJJEKTpOHArpeBaTelIbHbIE MPUOOPHI, SIEKTPOOCBETUTEIHHBIC
MpUOOPBI, TEPMOMETP CONPOTHUBJICHUS, BAKYyMHBIH IHOJ, TEPMHUCTOPHI M (HOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTHOJI, TAJIbBAaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCUMOCTh COMPOTUBIICHUS IIWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, TUJIOIIATH
MOTNIEPEUHOT0 CEYEHUSI U MaTepHaa.

CMmenaHHoe COeIMHEHUE MPOBOJHUKOB.

[IpsiMmoe u3MepeHue 3IeKTPOABMXKYIIEH cuiibl. KOpoTkoe 3aMblkaHHE TallbBaHUYECKOTO
AJIEMEHTA M OllEHKa BHYTPEHHETO COMPOTHBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSIS TPOBOIMMOCTH JAHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3yueHnune cMenaHHOTO COeIMHEHMS PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYLIEH CHIIBI  HCTOYHMKA TOKa W €ro  BHYTPEHHETO
COTIPOTHUBIICHUS.



Hab6nronenue anexrpomusa.

Me:xnpeamerHblie CBA3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kiiacce OCymIECTBISICTCS C YYETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBSi3eéd C KypcaMd MarTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHS:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
9KCHEPUMEHT, MOJIETUPOBaHHE, MOJIEIb, U3MEPEHNE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CHHYC, KOCUHYC, TAHT€HC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M HMX IPOCKIMH Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoecusn: mexanuueckoe ABMKEHHE B JKUBOW mpupoje, 1uddysus, ocMocC, TEII000OMEH
KUBBIX OPTraHU3MOB (BHJIBI TEIUIONEPEIau, TEIIJIOBOE PABHOBECHE), SJICKTPUUYECKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBa,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPIABIX TeJ, JKUAKOCTEM M Ta30B, 3JEKTPUYECKUE
CBOWCTBA METAJJIOB, JICKTPOIUTHIECKAS TUCCOLUAIINS, TaTbBAHHUKA.

leoepaghus: BaxXHOCTH BO3lyXa, BETPHI, OapoOMeTp, TEPMOMET.

Texnonoeusa: npeoOpa3oBaHue IBMXKEHUI C UCIOIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKH, HCIOJIb30BAHUWE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJIOMET W JIpyrue), IBUTaTellb BHYTPEHHETO CropaHWs, ImapoBas TypOuHa, OBITOBOM
XOJIOJMIBHHUK, KOHAWIIUOHEP, TEXHOJIOTHU TTOIYYEHUSI COBPEMEHHBIX MaT€pPHajoB, B TOM YHCIIE
HaHO MaTepHajoB, W HAHO TEXHOJOIMM, OHJIEKTPOCTATHYECKas 3allUTa, 3a3eMJICHUE
3JIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH NpPUHTEp, 3JIEKTpOHArpeBareibHble MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TATHBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

IlocTossHHBIE MarHuThel. B3auMomelcTBHE IOCTOSHHBIX MAarHUTOB. MarHuTHoe IoIe.
Bekrop MarHuTHOM MHAYKUMH. [IpUHIMN Cyliepno3uiMy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHON
uHAyKIMY. KapTiHa TMHUI MarHUTHONW MHAYKLUHU TOJISl IOCTOSIHHBIX MarHUTOB.

MarnuTtHoOe 1oJie IPOBOAHUKA C TOKOM. KapTWHa JMHHMM MHAYKIMM MarHUTHOTO ITOJIS
JUIMHHOT'O IIPSIMOTO IIPOBOJHUKA U 3aMKHYTOI'O KOJBLEBOIO IPOBOJAHMKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzanMmopelicTBre MPOBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BMKeHUE 3apsiHKEHHOW 4YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. PaGora cuisl Jlopenua.

SIBneHMe DIIEKTpOMAarHUTHOW MHAYKUIUHU. [lOTOK BeKTOpa MAarHUTHOM MHIYKIMH.
DIIEKTPOABMKYILAS CHJIA MHAYKIUHU. 3aKOH 3JIEKTpOMarHuTHOW nHykunu dapanes.

BuxpeBoe ayekTpuueckoe IMose. ONEKTPOJABMIKYIIas Cuia WHAYKIMU B IPOBOJHUKE,
JBHKYILEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

IIpaBuno Jlenna.

NHyKTUBHOCTD. SIBIIECHME CAMOMHIYKIIUU. DJIEKTPOABUKYIIAS CHUIa CAMOUHIYKIUH.



DHEeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuueckue YCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUThI, JIEKTPOJIBUTATEN b, YCKOPUTEIN JIEMEHTAPHBIX YaCTHUIl, MHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIvHUY MHIYKIMY MAarHUTHOTO MOJIA.

B3aumoneiicTBre IByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBiieHUE DNEKTPOMArHUTHOM UHAYKIUH.

IIpaBuiio Jlenna.

3aBUCUMOCTD JJICKTPOABUKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHUS MAarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yuenne MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

WccnenoBanue neicTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pazpnen S. KonneGanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMACHUMHbIE KONEOAHUA

KonebarenbHass cucrema. CBoOojgHbIe MexaHMuYeckue KosebaHus. ['apmoHMueckue
kosebanus. Ilepumon, wactora, amrmumryna u  ¢asa kosnebanuil. IIpyKUHHBI MasTHUK.
MaremaTrueckuil MasTHUK. YpaBHEHHE rapMOHMYECKHX Koyiebanuil. IIpeBpaiienue snepruu
IIPU TAPMOHUYECKHUX KOJIEeOaHUIX.

Konebarenbuplif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATBHOM
KoJIeOAaTeIbHOM KOHType. AHAJIOrMs MEXIy MEXaHWYeCKMMU M 3JIEKTPOMarHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3akOH COXpaHEHUS PHEPIrUU B HUJCAIBHOM KojeOaTelbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUsIX. BbIHY)XeHHble MeXaHMUYECKHe KOJeOaHus.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

[TepemennbIil Tok. CUHYCOMIAIbHBIA NEPEMEHHBI TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITTUTYIHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HANPSYKEHUSI.

Tpancdopmarop. [IpousBoactBo, mepemgaya W HOTPEOJIEHUE 3IEKTPUUECKOW SHEPTHUU.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJACTBE AIEKTpodHepruu. KynbTypa wucnonb3oBaHUS
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHu4yeckne yCTpOMCTBA M TNPAKTUYECKOE TNPHUMEHEHHWE: DIIEKTPUYECKHM 3BOHOK,
TreHepaTop MEPEMEHHOr0 TOKA, JINHUU JIEKTpoIIepeiad.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNbHOM cCUCTeMbI (IPYKUHHBIN WM MaTeMaTHYeCKUn
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBaHue CBOMCTB BBIHYKJICHHBIX KOJICOAHUH.

Hab6nronenue pezonanca.



CB0OOHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcuusnorpamMmel  (3aBUCUMOCTH  CHJIBI  TOKAa M HANpsDKEHUsT OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc mpu mocienoBaTeIbHOM COCIUHEHUU PE3UCTOpPa, KATYHIIKHM WHIYKTUBHOCTH U
KOHJICHCATOpA.

Mogenb IMHAN 3IEKTPOIIepeSadH.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomuol

HccnenoBanue 3aBUCMMOCTH MEpUOJa MAJIBIX KOJeOaHW rpy3a Ha HUTH OT JJIUHBI HUTH U
Macchbl rpysa.

HccnenoBanne nNEepeMEHHOTO TOKa B IENM M3 I[OCJIEIOBATEIBbHO COCIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpA.

Tema 2. Mexanuueckue u I1eKmpomMazcHuUmHvle 60JIHb

MexaHudeckue BOJHBI, YCIOBUs pacnupoctpaneHus. [lepuoa. CkopocTs pactpocTpaHEHUs
U januHa BoONHBL [lomepeunble W mponmosbHBIE BONMHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocThb 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIyYEHUs 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarautHOl BOjHE. CBOMCTBAa 3JEKTPOMArHUTHBIX
BOJIH: OTpaXCHHE, MpEJIOMIICHUE, Mospu3anus, Aaudpakmus, wuHTepdepeHnus. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[IIxana smeKTpoMarHuTHHIX BOJH. [IprMEHEHHE AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE M
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUAeHU. Pannonokanusi.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOILIEH Cpebl.

TexHuueckue ycTpoucTBa U MPAKTUUECKOE MPUMEHEHHE: MY3bIKaJbHblE MHCTPYMEHTHI,
VIBTPa3BYKOBas JIMarHOCTHMKAa B TEXHHKE W MEIUIIMHE, Pajap, PaauoONpUEMHUK, TEIIEBHU30D,
anTeHHa, Teneon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpOCTpaHEHUE TOMEPEUHBIX U MPOIOJIbHBIX BOJH.

Konebmromieecs Te0 Kak KICTOYHUK 3BYKA.

HabGmronenue oTpaskeHus U MPETOMIICHUS MEXaHUYECKUX BOJIH.

Habmronenue natepdepeHny u AuQpakini MEXaHMIeCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGmronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTBI TOHA C aMIUIUTYIOM M YacTOTOM
KoJIeOaHui.

HccnenoBanne  CBOMCTB — 3JIEKTPOMArHUTHBIX — BOJIH:  OTPaX€HUE, MPEIOMIICHHUE,
nonsipu3anus, 1udpakuus, HHTepGepeHIIns.

Tema 3. Onmuka

['eomerpuyeckas ontuka. [IpsmonuHeitHOe pacipocTpaHEeHHEe CBETa B OAHOPOJIHON Cpejie.
JIyud cBera. ToUeUHBII UICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHue H300pakeHUN B IIIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI TPEIOMIICHHUS CBeTa. AOCOJNIOTHBIM  IMOKa3aTesb
npenomieHus. [lonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbIi yron MOJHOTO BHYTPEHHETO
OTPAXKEHUS.

Jucnepcus ceeta. CroxxHbli cocTaB 6enoro ceera. LIBer.



ColOuparonue W paccewBamIIue JTUH3BL. TOHKas JuH3a. DOKYyCHOE paccTosHUE |
ONTHYECKasl CHla TOHKOM JMUH3BL. [locTpoeHune n3odpakeHuil B COOMpAIOINX U pacCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BIL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBass onrtuka. HWHrepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpakmus cBera. [udpaxuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMATHUYECKOT0 CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToammapar,
MPOSKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl ONTHKA, AU(PpaKIMOHHAS
pemeTKa, NOJIIPOUI.

Jlemoncmpayuu

[TpsimonuHeiHOEe pacHpoCTpaHEHUE, OTpPakKeHHWE U MperoMieHHe cBeTa. Onruueckue
IpUOOPHI.

[TonHoe BHyTpeHHEe oTpaxkeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTeppEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

Hab6mronenue qucnepcuu certa.

[TosryueHue cekTpa ¢ MOMOILBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroenue nomisipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmwie pabomul

W3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue cBOWCTB N300paKEHU B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeUAIBHOW TEOPUH OTHOCUTEJIBLHOCTH
['paHuibl TPUMEHMMOCTH KIJIACCMUYECKOW MeXaHWUKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBApPUAHTHOCTb MOJYJIS CKOPOCTH CB€Ta B BakKyyme, MPUHUUI
OTHOCHUTEIILHOCTH DUHINITEHHA.
OTHOCUTENHHOCTHh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpaIlleHNe JJIUHBI.
DHeprusi U UMITYJIbC PEISATUBUCTCKOMN YaCTULIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPIHs OKOSI.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmol KGAHM OGO ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €r0 YaCTOTOH. DHEPrHst U UMIYJIbC
dboToHa.
OtkpeiTne u wuccienaoBanne (oroaddexra. Ombitet A. I. CromeroBa. 3aKOHBI
dorosddexra. YpaBuenue DitHmreiina s Gpororddexra. «KpacHas rpanuna» gorosdpdexra.
Hasnenue ceera. Onbite [1. H. JIeOenena.
XHUMHYECKOE JIEHCTBUE CBETA.



TexHuueckue yCTpoiiCTBaA M NpaKTHUECKOE NpUMEHeHHe: (poTodnaemMeHT, (OTOAATUHUK,
CoJTHeYHas OaTapesi, CBETOUO/I.

Llemoncmpayuu

®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotodddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessHuto o -vactuil. [lmanerapHas
mogens atoMa. Iloctynarel bopa. U3nyuenue u nornomenue GOTOHOB NpU MEPEXOe aToma ¢
OJIHOTO YpOBHSl SHEpruum Ha Jpyrol. Buasl crnekrtpoB. CHekTp YpOBHEW 3HEpPrUM aroma
BOZIOPOZA.

BosHoBbie cBoiicTBa yactull. Bonuel ae bpoitnsa. KopnyckyasipHO-BOTHOBOW JTyaau3M.

CroHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHUE.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(cmexTpockort), 1a3ep, KBAaHTOBbIM KOMIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.

HaOnronenue nuHeyaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

Hab6nronenue nuHeyaToro crexkrpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOIME  CJIOXKHOCTb  CTPOCHMS  spa. OtkpeiTHE
pamnoaktuBHOCTH. OnbITH Pe3epdopaa mo onpeneneHuio coctaBa pagioakTUBHOTO H3ITydeHHS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OTtkpbiTHE TpoTOHa W HeWTpoHa. HykimonHas mognens siapa [eitzenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uuciio siapa. M30Tonsl.

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uznydeHue. 3aKoH
PaauoOaKTUBHOIO pacIaja.

OHeprust cBSI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

SAnepHble peakuuu. [lenenne u CUHTES s€Ep.

Anepuuiii  peakrop. TepmosiaepHblii cuHTe3. IIpoGneMbl M NEpCHEKTHUBHI  SACPHOU
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI SACPHON SHEPTreTHKU.

OnemeHTapHble YacTULIBI. OTKpPBITHE TO3UTPOHA.

Metobl HaOMIOIEHNUS U PETUCTPALIMH HIEMEHTAPHBIX YACTHII.

dyHIaMeHTalbHbIe B3aUMOIeHCTBUS. ENMMHCTBO (pu3nuecKkoil KapTHHBI MUpA.

TexHUYECKHE YCTPOWCTBA M NMPAKTHUYECKOE MPUMEHEHHUE: J03UMeTp, kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

CuéTunK MOHMU3UPYIOIUX YACTHII.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi
HccnenoBanue TpEeKOB YacTHUIL (110 TOTOBBIM (oTorpadusim).

Paspnen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH



Otanbl  pa3BUTHS  acTpoHOMuHU. [IpuknagHOoe W MHPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMHUH.

Bun 3Bé3aHoro HeOa. Co3Be3ausi, spKue 3BE3/bI, INIAHETHI, KX BUAMUMOE ABHKCHUE.

Conneynas cucrtema.

Counnie. ConneyHas akTUBHOCTh. Mcrtounuk sHeprum CosiHIIAa W 3BE3A. 3BE3IBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. Jluarpamma «CHEKTpaJbHBIA KJIacC — CBETUMOCTBY. 3BE3/bI
[JIABHOM MOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JMJig 3BE3/ TJIABHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. CoOBpEMEHHBbIE MPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOIoUMH CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxxenne u aukenne Connua B ['anaktuke. Tunbl
rajakTuk. Paguoranaktuky U kBazapsl. UEpHbIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa06ma. PaszOeranme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe nznyueHue.

Macmrabnas ctpykrypa BeenenHoii. MeraramakTuka.

Hepeménapie mpoOieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPYKEHHBIM TJIa30M C MCIOIb30BAHUEM KOMIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEJIeNICHUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IUs
CeBepHOro noiymapus u sipkue 3BE3/1bI.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [Tytu.

O0o0marmniee noBTOpeHne

Ponbp ¢u3ukm U acTpOHOMHUM B SKOHOMHUYECKOW, TEXHOJOTHYECKOW, COIMAIBHON U
ITHUYECKON cdepax esATCIIbHOCTH 4YeJIOBEKa, pPOJIb W MeCTO (U3UKH W aCTPOHOMHHU B
COBPEMEHHOW HaydyHOW KapTHHE MHUpPA, pPOJIb (PHU3MUECKOW Teopur B (HOPMHPOBAHUU
MpeJICTaBICHUN 0 GU3NYECKOM KapTHHE MUPA, MECTO (PU3UUECKON KapTHHBI MUpa B 00ILIEM PSIay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IPEICTABICHUI O IPUPOJIE.

Me:x npeaMeTHbIe CBS3U

N3yuenne kypca ¢usuku 06a3oBoro ypoBHsS B 11 Kiacce oCyIecTBIsE€TCS C YYETOM
COJIEp)KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTHKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOIOTHH.

Meow npeomemuvle nowsimusi, CBSI3aHHBIE C M3YYCHHEM METOJOB HAYYHOTO TO3HAHUS:
SBJICHHE, Hay4yHbIM (akT, TUmnore3a, (uU3MYECKash BEJIMYMHA, 3aKOH, TeOopus, HaOI0JEeHHE,
AKCIIEPUMEHT, MOACIUPOBAHUE, MOJIENb, UBMEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUUYECKHE (DYHKIIUH: CHUHYC,
KOCHUHYC, TaHTE€HC, KOTAHT€HC, OCHOBHOE TPHUTOHOMETPHUUYECKOE TOXKJIECTBO, BEKTOPHI M HX
MPOEKIIMA Ha OCHU KOOPAMHAT, CJIOKEHHE BEKTOPOB, MPOU3BOJHBLIC AJIEMEHTAPHBIX (YHKIIUH,
MpU3HAKK TO0I00MS TPEYTOIBLHUKOB, OTPeIeNIeHNe TUIOIIAIH TIIOCKUX (puryp u o0bnEma te.

buonocus: snekTpuyeckue SBICHUS B KUBOW MpHUpPOJAE, KoleOaTenbHbIC IBIKEHUS B
KUBOW TPUPOJIC, ONTHUYCCKUE SIBJICHUS B XUBOW MPHUPOJE, NEHUCTBHE paJUalMK Ha >KUBBIC
OpTaHU3MBI.

Xumusi: cTpoeHWE aTOMOB M MOJIEKYJ, KpPUCTAJUIMYECKash CTPYKTypa TBEPIBIX TeT,
MEXaHHU3MBbI 00pa30BaHUS KPUCTAJUIMUECKOM PEIIETKH, CIIEKTPAIbHBIN aHATIN3.

l'eocpaghus: marHuTHBIE TONIIOCa 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKa 3eMHOI
MOBEPXHOCTH, TIPEICKA3AHNE 3EMIICTPSICCHHUIA.

Texnonozus: TUHUW SIEKTPONEPEIay, TEHEPATOP MEPEMEHHOTO TOKA, 3JIEKTPOBUTATEND,
WHAYKIIMOHHAS Te4Yb, pajaap, paJuoNpUEMHUK, TENeBU30p, aHTeHHa, TenedoHn, CBU-meus,
MIPOCKITMOHHBIN aImapar, BOJIOKOHHAs ONTHKA, COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeqHEero oOmiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKCHHE  CICIYIOIIMX  JIMYHOCTHBIX,
MeETaIpeMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOEHHUS yueOHOro mpeamera «DuU3uKa» TOJKHBI OTPakarhb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHUEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXAeHHUM, COOTBETCTBYIOUIMX TPAJAULIMOHHBIM LIEHHOCTSIM  POCCHIICKOro  0OOIIecTBa,
paciiMpeHye >KU3HEHHOTO OIbITa U ONbITa AESTENbHOCTH B IPOIIECCE Peau3allid OCHOBHBIX
HAIPaBIICHUH BOCIIUTATEIFHOMN JICATCILHOCTH, B TOM YHCJIC B YACTH:

1) rpa:k1aHCcKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHa POCCUICKOTO O0IIECTBA;

NPUHITHE TPATUIIMOHHBIX OOIICYSIIOBEYCCKUX TYMAHUCTHYCCKHX M JEMOKPATUYCCKHX
IICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO NESTEIBHOCTh B HHTEpEcax TIpakJaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allHH;

YMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMH HWHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NESTENbHOCTH;

2) NATPHOTHYECKOT0 BOCTIUTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UIEHTUYHOCTH, TATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJAApCTBEHHBIM CHMBOJIAM, JIOCTH)KCHUSM POCCHUCKHIX
yu€HBIX B 007acTH (GU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c(OpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO ITOBEICHHS;

CIIOCOOHOCTH OICHMBATh CUTYAITUIO M NIPUHAMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCIIE B IEATEIHHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIETro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIIOUasi 3CTETUKY HAyIHOTO TBOPYECTBA, MPUCYIIETO
¢u3nueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS

UHTEpeC K pa3uuHbiM chepaM MpOoPeCcCHOHATBHOW JCSITEILHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu U peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIOCOOHOCTH K O0pa30BaHMUIO M CaMO0Opa3oBaHUIO B 00jacTu (U3MKH Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYpBI, OCO3HAHHE TJI0OATBFHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;



MJJAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHI B OKPYXAIONIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacHIMpEeHHe OMbITa JEATEIbHOCTH HSKOJIOTMYECKOW HAIpaBICHHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(hOPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTU HAYYHOH JIeATENbHOCTH, TOTOBHOCTh B IPOIECCe M3YUCHUS (PU3UKU
OCYLIECTBIISATh MPOEKTHYIO U UCCIIEN0BATENBCKYIO IESITEIbHOCTh NHANBUIyAJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE yUeOHbIe JeliCTBHS
Ba3oBble JJornueckue aeicTBu:

CaMOCTOSITENILHO (DOPMYJITMPOBaTh M aKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENICTIATH 1SN JACSITSIIbHOCTH, 33]1aBaTh IMapaMeTPhl U KPUTEPUHU UX TIOCTHIKCHUS;

BBISIBJIATH 3aKOHOMEPHOCTH 1 TPOTHBOPEYHS B pacCCMaTPUBAEMBIX (PU3HUCCKUX SBJICHHSIX

pa3pabarhIBaTh TUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIONIUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JEATEILHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB IENIAM,
OIICHUBATh PUCKH ITOCIICICTBHUI JICSITCIBHOCTH;

KOOPJMHUPOBATh U BBIIONHATH PA0OTy B YCIOBUAX PEAIBHOT0, BUPTYAIHHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BHBaTh KPEATUBHOE MBITIICHUE TPU PEIICHUH KU3HEHHBIX TTPOOJIeM.

ba3oBble uccienoBaTeabCKHe JeiiCTBHS .

BJIQ/IeTh HAyYHOW TEPMUHOJIOTHEW, KIIOYEBHIMU TOHATHUSMU U METOAaMU (HU3UYECKOU
HAyKH;

BIIAJICTh HaBBIKAMHU YYEOHO-HCCIIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEeIIeHHs 3aa
bu3nYECKOro coAepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHUJAMH JCSTEIHLHOCTH TIO TOJIYYCHHIO HOBOT'O 3HAHMs, €r0 HMHTEpIIPETaIuH,
npeoOpa3oBaHUI0 U TPUMEHEHUIO B PA3IMYHBIX Y4YEOHBIX CHUTYallUsIX, B TOM 4YHUCIE TMPHU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh NPUYMHHO-CIIEICTBEHHBIE CBSI3W M aKTyallM3UpOBATh 3aJady, BbIABUTATh
TUTIOTE3y €€ peIIeHUs,, HaXOIUTh apryMEHTHl IS JIOKa3aTelbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh apaMeTPhl U KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh TMOJYYEHHbIE B XOJ€ pEUICHUs 3aJaud pe3yibTaTbl, KPUTHYECKH
OIICHUBATbH UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/Ja4d B 0OpPa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHCJIC TIPU U3YICHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh NMEPEHOCUTH 3HaHUS 10 (PU3HMKE B MPAKTHUECKYIO 00IaCTh KU3HEACITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTe;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 33]1a4UH, TOMYCKAIOIINE ATbTepPHATHBHBIC PEIICHUS.



PatGora ¢ undopmaunmeii:

BJIaACTb HABLIKAMHU ITOJTYUYCHUA I/IH(bOpMaI_[I/II/I (bI/IBI/I‘IeCKOI‘O COACPpIKaHUA N3 UCTOUYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUi0 U
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMYHBIX BUAOB U (HOPM MPE/ICTABICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(OPMALIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(I)OpMaLII/IOHHbIX U KOMMYHHUKAIIHMOHHBIX TEXHOJIOTHHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX W OPraHU3allMOHHBIX 3ala4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, MPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3/MaBaTh TEKCTHl (PUINYECKOTO COACPKAHMS B pa3MYHBIX QopMmarax ¢ y4EToOM
Ha3HAueHUs MWHPOPMALMU W LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpPMY
MPEJICTABICHUS U BU3YaIH3AIIH.

KoMMmyHHnKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYILIECTBIIATH OOIIEHUE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacro3HaBaTh MPEANOCHUTKA KOH(MIUKTHBIX CUTYAIM U CMATYATh KOH(QIUKTHL;

pPa3BEPHYTO M JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHHUSl C HCIOJb30BAHUEM SI3BIKOBBIX
CPEACTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAaHIHOM U MHAMBUAYAJIbHON pabOTHI;

BBIOMpATh TEMATHKy M METOIbl COBMECTHBIX ICHCTBHI C y4€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4jeHa KOJIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTh M KOOPJIMHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHUCTBUH, PaCIpElesATh POJIM C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pPe3yIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U KaXXJAOT0 YYaCTHHKA KOMaHbl B OOLIUH pe3ylbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUH HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYIIECTBIIAATh TO3UTHUBHOE CTPAaTETUYECKOE IIOBEIECHHWE B Pa3jIMYHBIX CHUTyalusX,
HPOSBIISATH TBOPYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENIbHYIO JESATENIBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELICHHUS PAcu€THBIX M KAYECTBEHHBIX 3a]ad, IUIaH
BBIMOJIHEHUS] MPAKTUYECKOH paboThl ¢ Y4ETOM HMEIOIIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHI;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
pacuIMpsATh paMKH Y4eOHOT0 IIpeMEeTa Ha OCHOBE JIMUHBIX MPENNOYTSHUH;
JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, Opath Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OILICHUBATh MPUOOPETEHHBIN OTIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSABICHHUIO JSPYAULMU B 00NacTH  (PU3HKH,
MOCTOSIHHO IMOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYPHBII YPOBEHb.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:



JlaBaThb OLEHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JAEATEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LIEISIM;

BJIAJICTh HABBIKAMU ITO3HABATEIHHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JeHCTBUI
Y MBICJIMTEIIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh NMPUEMBI pe(IIEKCUU JUIsl OLIEHKH CUTYallMM, BBIOOpa BEPHOI'O pEIIECHUS;

YMETH OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHUKECHHUIO;

IIPUHUMATh MOTUBBI U ApIyMEHTBI JPYIUX IIPU aHAIU3€E PE3YJIBTATOB EATEIbHOCTH;

IPUHUMATh ce0s, TOHMMasl CBOU HEIOCTATKU U IOCTOUHCTBA,

IIPUHUMATb MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJITaTOB IEATEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OMIMOKH.

B mporiecce OCTHXKEHMS TUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MTPOTPaMMBI 110 (PU3UKE IS
YPOBHsI CpeAHEro obuero oOpa3oBaHusl y 0OydarOLIMXCsl COBEPILIEHCTBYETCS 3MOLMOHAIBHBIN
UHTEJUIEKT, PeAIoaraloui copMIUpOBAHHOCTb!

CaMOCO3HAHUS, BKIIIOUAIOIET0 CIIOCOOHOCTh MOHUMATh CBOE IMOLIMOHAIBHOE COCTOSHHUE,
BUICTH HAIPABJICHUS PAa3BUTHUS COOCTBEHHON SMOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpETyJIMPOBaHMs, BKJIFOUYAIOLIETO CaMOKOHTPOIJIb, YMEHHE IIPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEJEHHE, CIIOCOOHOCTH aJalTUPOBAaTHCS K 3MOLMOHAIBHBIM
M3MEHEHUSM U IPOSBISATh THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHMBALMM, BKJIIOYAIOLICH CTPEMIICHME K JOCTHKECHUIO LEIU U YCIEXY,
ONTHUMH3M, HHULIMATUBHOCTb, YMEHHUE JIEHCTBOBATh UCXO/sI U3 CBOUX BO3MOXKHOCTEH;

SMIATHH, BKJIIOYAIOIIEH CHOCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSHUE JPYTHUX,
YYUTBIBATh €TI0 IPU OCYIIECTBICHUH OOMICHHUS, CIIOCOOHOCTD K COUYYBCTBHUIO M COTIEPEIKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIICHUS C JPYTUMU
JIOAbMH, 3a00TUTHCS, IPOSBIATH HHTEPEC U Pa3peliaTh KOH(IUKTHI.

MHNPEAMETHBIE PE3YJIbTATHBI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

JEMOHCTPHUPOBATh Ha MPUMEPAX polib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAay4YHOM KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJOIHH, B MPAKTUYECKOU
NeITeILHOCTH JIFOIEH;

YUYUTHIBATh TPAHUIIBl TPUMEHEHHUS M3YyYEHHBIX (U3UYECKUX MOJENe: MaTepHualbHas
TOYKa, MHEpIUAIbHAS CHCTeMa OTCY€Ta, aOCOTIOTHO TBEPIOE TeNo, WAeaIbHBIA Tras, MOJIENIU
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUEUHBIN SJIEKTPUUECKUN 3aps]l IPU pELICHUU
dbu3nYecKux 3a1a4;

pacrio3HaBaTh (U3MYECKHE SBIEHUs (ITPOLECCh) M OOBSCHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KUHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJMHAMUKHU:
paBHOMEpPHOE U PaBHOYCKOPEHHOE TPSMOJMHEWHOE [BIKEHHE, CBOOOJHOE MaJCHHUE Te,
JIBIDKCHHE TIO OKPY)XHOCTH, WHEpPIHMs, B3aumMojeicTBue Tei, auddy3us, OpoyHOBCKOE
JBIDKCHHUE, CTPOCHHUE JKUIKOCTEH M TBEPIBIX TeEJl, U3MEHEHHE 00BbEMa Tel MpPU HarpeBaHUU
(oxJ1axIeHUN ), TETJIOBOE PAaBHOBECHUE, MCMIApPEHUE, KOHICHCAIUS, IIABJICHHE, KPUCTAILIH3AIHS,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, MMOBBIIICHUE JaBJICHUS ra3a MpPU €ro HarpeBaHUU B 3aKPBITOM
cocyzie, CBA3b MEXIYy IapaMeTpamMH COCTOSIHMSI ra3a B H30Mpoleccax, 3JIEKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPSAI0B;



ONKCHIBAaTh MEXaHMUYECKOE JBIKEHUE, UCIOJb3Ys (M3MUECKHe BEIUYMHBI: KOOpJMHATa,
yTh, MEpEeMEeLIeHUEe, CKOPOCTh, YCKOPEHHE, Macca Tella, CUjla, UMIYJIbC Tela, KHMHETHYECKas
SHEPrus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOUIHOCTH;, IpHU
ONKMCAHUM TPABUIBHO TPAKTOBaTh (DU3MUECKUH CMBICH HCHOJb3YEMbIX BEIMYMH, HX
0003HaYeHHsI U €IMHUIBI, HAXOAUTH (HOPMYIIbI, CBA3BIBAIOIINE aHHYIO (PU3NYECKYIO BETUUYUHY
C IPYTUMU BEIIMYUHAMU;

ONHKCBHIBATh W3YyUYCHHBIC TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBJICHHUS, HCIIOJIbB3YS
¢dusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTrypa, CpEeAHssl KUHETHYecKas HSHeprus
XA0TUYECKOTO JIBJKEHUS MOJIEKYJ, CPEJHEKBaJIpaTUyHas CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEprusi, pabora rasza, KOd(QQHUIMEHT MOJE3HOrO JEHCTBUS TEIIOBOTO
JBUTATEIS; TIPH OMUCAHUH MPABUIIHLHO TPAKTOBATH (PH3UUYECKHUI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,
uX O00O03HAYEHWS M EAUHHIIBI, HAXOAUTh (OPMYIIbI, CBA3BIBAIOIIME AAHHYI (U3UUYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OIKCBHIBATh M3YYEHHBIE JJCKTPUUYECKHE CBOMCTBA BELIECTBA M DJICKTPUUYECCKHE SIBICHUS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS, MOTEHIMAN, PAa3HOCTh TMOTEHIMAIOB; TMPU OMUCAHUH MPABUIBHO
TPaKTOBAaTh (PUIUYECKUI CMBICI HCIIOJNBb3yEMbIX BEIUYHH, WX OOO3HAUEHUS W EIUHHIIBI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DM3UYECKYIO BEJIMYMUHY C JPYTHMH BETUYHHAMU;

aHATM3UPOBaTh (PU3MUYECKHE TPOIECCHl W SIBICHUS, HCIONB3Ys (DU3MUECKHE 3aKOHBI U
MNPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aKOH coXpaHEHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJI, TIPUHIUIT
PaBHOIIPAaBHS MHEPIHATIBHBIX CUCTEM OTCUETA, MOJEKYISIPHO-KHHETHYECKYIO TEOPHIO CTPOCHHS
BEIIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEAHEH KWHETHYECKOW SHEPTHH TEIJIOBOTO BM)KCHUS
MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoil, MEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
ANIEKTPUYECKOTO 3apsiia, 3akoH KyioHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BHIPAKEHUE U YCIIOBUS (TpaHULlbl, 001aCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIlIWH, TPHOOPOB U TEXHUICCKUX YCTPOMCTB;
pa3ianyaTh yCIOBHS UX 0€30MaCHOTO MCIIOIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBITOJIHATh SKCIEPUMEHTHI 0 HCCIIEAOBAHUIO (PU3MUECKUX SBJICHUH M TMPOLECCOB C
UCTIONIF30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHWH, TpU O3TOM  (OPMYIHPOBATH
npoOnemMy/3ajady W TUIOTE3y y4yeOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHNUS, TPOBOJAUTD OMBIT U (POPMYITHPOBATH BHIBO/IBI;

OCYIIECTBIISITh TPSAMbIE U KOCBEHHBIE H3MEpPEeHHs (U3MUECKUX BEIUYHH, TPU ITOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] M HWCIOJIh30BATh HM3BECTHBIE METOABI OIEHKH
MIOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIy (HU3NYECKUMHU BeIMUYMHAMU C HCIOJIb30BaHUEM
OpSIMBIX  U3MEPEHHM, MPHU 3ITOM KOHCTPYHpPOBaTh YCTAHOBKY, (GUKCHUPOBATH PE3YNIbTAThI
MOJTYYCHHOW 3aBUCHMOCTH (PM3MYECKUX BEJIWYHMH B BHJIE TaONHIl U TPapUKOB, JIEaTh BHIBOIBI
0 pe3yJibTaTaM UCCIIEI0BaHNUS;

coOnrofaTh mpaBuiaa O€30MacHOrO TPyAa MPH TMPOBEACHUM HCCIENOBAaHUN B paMKax
y4eOHOTO OJKCIEPUMEHTa, Y4eOHO-MCCIEN0BATENIbCKOM UM IMPOEKTHOW JEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTETIbHBIX YCTPONCTB U TJaOOPaTOpHOro 000pyI0BaHUS;

pemate pacu€THbIe 3aJa4d C SIBHO 3a/laHHOM (U3NYECKOW MOENbI0, HCIOJIb3YS
dbuznyecKkre 3aKOHBI ¥ IPUHIIUIIBI, HA OCHOBE aHAllM3a YCIOBUS 3a/1a4l BHIOMPATh (PU3UIECKYIO
MOJIeIb, BBIACNATh (PU3NYECKUE BEIMYMHBI W (QOPMYIbl, HEOOXOIUMbIe s e€ peleHus,
TIPOBOJIUTH PACUYETHI U OIIEHUBATh PEATLHOCTH MOYYSHHOTO 3HAUSHHST (PU3MYECKON BETMIHHEI,



pelaTh KayeCTBEHHBIEC 3a/1ayM: BBICTPAMBATH JIOTMYECKH HENPOTUBOPEUMBYIO IIETIOYKY
paccyXIeHU C ONOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3MUYECKHE SBICHUS;

UCTOJB30BaTh MPH PEUICHHH Y4EeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJICTAaBICHUs y4yeOHOU u
HAY4YHO-TIOMYJISIpHOH HMH(OpMalMY, NOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJM3UPOBAThH MOJTy4aeMylo HHPOPMAIIUIO;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEkKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00bACHEHHE IPOLIECCOB OKPYXKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUA 1O (HU3UKE B TIOBCEJIHEBHOW JKU3HHU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAIEHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, JJIS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpyIIIE C BHIIOJIHEHUEM PA3IMUHBIX COLMANIBHBIX POJICH, IIaHUPOBaTh paboTy
IpyNIbl, palMOHAIBHO paclpelneNniarTh O0O0A3aHHOCTH U IUIAHUPOBaTh JIEATEIIBHOCTh B
HECTaHJAPTHBIX CUTYalMUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXJIOr0 M3 YYaCTHUKOB T'PYIIIbI B
pelIeHNne paccMaTpUBAaEMON ITPOOIIEMBI.

K xonny oOyuenust B 11 kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHHUI:

JIEMOHCTPUPOBATh HA TMPUMEpaxX poiib U MeCcTO (U3NKU B (POPMHUPOBAHUU COBPEMEHHOMN
Hay4YHOM KapTUHBI MHMPA, B PAa3BUTUH COBPEMEHHOM TEXHUKH U TEXHOJOTHH, B NPAKTHYECKOU
NeSITeIbHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YUUTBIBATh TPAHMULIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJENe: TO4YeUyHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEUYHBIH HCTOYHUK CBETa, fAEpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOJI€JIb @TOMHOI'0 Si/Ipa IIPH pelIieHnn (U3NYECKUX 3a/1a4;

pacrio3HaBaTh (pU3MYECKUE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
3JIEKTPOJMHAMUKY U KBAHTOBOW (PU3MKH: 3JIEKTpUYECKas NMPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAs
UHAYKINS, JAEWCTBHE MarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBWXKYLIMICS 3apsan,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPAKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alus CBeTa, JAUCHEpCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pO/Jia, €ECTECTBEHHAs! U CKYCCTBEHHAsl PaInOaKTUBHOCTD;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeEIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AJIEKTPUUYECKYIO MPOBOAMMOCTD PA3IUYHBIX CpPel) M AJIEKTPOMArHuTHBIE SIBJIEHUS (IIPOLIECCHI),
UCIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsijl, CWIa TOKa, 3JIEKTPUUECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIMAIIOB, 3JIEKTPOABMKYIIAs CHUIIA,
paboTa TOKa, MHIYKIMS MarHUTHOTO Mouisd, cuia Ammepa, cwia JlopeHla, MHIYKTUBHOCTb
KaTyUIKH, SHEPrHs 3JIEKTPUYECKOI0 M MAarHUTHOTO TOJEH, MepHoA W 4YacToTa KosieOaHud B
Kos1e0aTeIbHOM KOHTYpE, 3apsij U Cujla TOKa B MPOIECCe TAPMOHUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOSHHE M ONTHYECKas CHUJla JIMH3bI, MPHU ONHCAHWU MPABUIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAUEHUS M €IMHMIIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONKCHIBaTh M3yYCHHbIE KBAHTOBBIE SBJICHHS W TIPOLECCHI, HCIONB3Ys (U3NUECKHE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPrus U
UMIynbc (OTOHA, TMEPHOJ IMoJypaclaja, SHEpPrus CBS3M AaTOMHBIX sJiep, HpPU ONMUCAHUHU
NPaBUIbHO TPAKTOBaTh (PU3UYECKUH CMBICI MCIIOJIB3YeMbIX BEJIMYMH, UX O0O3HAUEHUS U



€VHMIIBI, YKa3bIBaTh (OPMYJIBI, CBSI3BIBAIOLIME JAHHYIO (DU3MYECKYI0 BEIHUMHY C JIPYTUMHU
BEJIMYMHAMU, BBIYUCIISTH 3HAUCHUE (PU3HUUECKON BEITUYHHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCIONB3ysd (DU3MUECKHE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TIOCTEJOBAaTEIbHOTO U  MapajjIeIbHOTO  COEIUHEHUS
MPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH AJEKTPOMAarHUTHOM  HMHAYKIUH, 3aKOH
OPSAMOJIMHEHHOTO PACIpPOCTPAHEHHUSI CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI NMPEIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa Uit (oTodddeKrTa, 3aKOH COXPAHEHHS SHEPTHH, 3aKOH
COXpaHEHMsSI HMITYJIbCa, 3aKOH COXpPAHEHHUS JJIEKTPUYECKOro 3apsna, 3aKOH COXPaHEHUs
MaccoBOI'0 4YHCIa, MOCTyJaThl bopa, 3aKOH pPaauOaKTUBHOTO pacmajaa, MpU 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BBIPAKEHUE W YCIIOBHS (TPaHUIIBL,
00jacTH) IPUMEHUMOCTH;

OTIpEe/IeIIATh HAIPaBJIICHWE BEKTOpa MHAYKIUHM MAarHUTHOTO MOJIS MPOBOIHHKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

CTPOMTH M ONKCHIBATh N300pakeHHE, CO3/1aBAEMOE TNIOCKUM 3€PKAJIOM, TOHKOH JTIMH30M;

BBITOJIHATh OKCIIEPUMEHTHI IO HWCCIEAOBAHUIO (DU3MUYECKUX SBJICHUH W TIPOLECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX U KOCBEHHBIX H3MEpEHUil: Tmpu 3TOM  (QOpMYIHpPOBaTh
npobiieMy/3ajauy W TUNOTE3y Y4YeOHOTrO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BHIBOBI;

OCYIIECTBIISATh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHMH, INPH ITOM
BBIOUpATh ONTUMANBHBIN CIOCOO W3MEPEHUS M HCIOJb30BaTh H3BECTHBIE METOIbl OLIEHKHU
MOTPEIIHOCTEeN U3MEPEHHIA;

HCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYHH C MCIIOJIb30BAHUEM IMPSIMBIX U3MEPEHUI:
IpUA 5TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBATh PE3YNbTaThl MOJYUYEHHON 3aBHCUMOCTH
buznyecKkux BENMWYMH B BHAE TaOMUIl M TrpaduKoB, JeiaTh BBIBOABI MO pe3yabTaTaMm
UCCJICJIOBAHMUS,

coOnronarh mnpaBuia O€30IaCHOIO TpyAa IMPU NPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOrO0 OSKCIIEPUMEHTA, YUEOHO-UCCIEOBATENILCKOM M  TMPOEKTHOW JESTENbHOCTH C
UCTOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U J1aOOpaTOpHOro 000pyJOBAHUS;

pewmiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJIENbI0, HCIONb3YS
¢u3nveckre 3aKOHBI ¥ IPUHITUITBI, HA OCHOBE aHaJM3a YCIOBHS 33a4 BHIOMPATh (PU3HUECKYIO
MOJIENIb, BBIACIATh (U3NYECKHE BEIWYMHBI M (QOPMYIBI, HEOOXOIMMEBIE Ui €€ pEelIeHHS,
POBOJUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MYEeCKOi BEIMUHHBI,

pelaTh KayecTBEHHBIE 3a/1a4M: BBICTPAMBATh JIOTUYECKU HEMPOTHBOPEUMBYIO ILIETIOUKY
paccyXJIeHHI ¢ OMOpo Ha U3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SBIICHMUS;

UCTIONIB30BaTh TPH PEUICHWH YYeOHBIX 3a7ad  COBpPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM JUIS TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJCTaBICHUsS y4yeOHOU u
HAYYHO-TIOMYJISIpHONH HMH(OpMauy, MOIYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJTM3UPOBAThH MOTydaeMyl0 HH(OPMAIIHIO;

OOBSICHATH TIPUHITUITHI IEHCTBHS MAIIWH, IPUOOPOB M TEXHUIECKUX YCTPOWUCTB, pa3InyaTh
yCIIOBHA UX 0€30M1acCHOTO MCII0JIb30BAaHMS B TOBCEJHEBHOM JKU3HU;

IPUBOJUTH NMPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOeKHBIX YyUEHBIX-(HU3UKOB B pa3BUTHE
HayKH, B 00BSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIONIB30BaTh TEOPETHUECKUE 3HAHUS 1O (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrieyeHns 6€30MAaCHOCTH MU 00paIIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHMs 3/I0POBbsI U COOIIOZICHNSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKpYXKarolleil cpene;



paboTaTh B TpyIIIE C BHITIOJHEHUEM Pa3IMYHBIX COLUANBHBIX POJIeH, TUIaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JICATENBHOCTH B
HECTaHJAPTHBIX CUTYaLMsIX, aJIeKBaTHO OLIEHMBATH BKJIAJ Ka)JOI0 U3 yYaCTHUKOB IPYyIIbl B
peleHre paccMaTpuBaeMoOi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O TIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edso0o.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
41 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. JIeKTpoMarHuTHast 11 1 3 bubnmoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edso0.ru/7f41c97¢c
59 MexaHn4yecKue U AIEKTPOMAarHuTHbBIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEJbHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6nmoreka [JOK
4.1 7
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

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

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3NKH 7 E;ISSH;I;T:;?)&OU/I; £41c07C
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41c07¢
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KonuyectBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoka Bcero Konrpoabueie — Ipaxruecikue U3y4eHust o0pa3oBaTe/ibHbIE
padoThI padoTshI pecype
®u3nka — HayKa 0 IpUpo/e. Bu6morexa LIOK

! Hayusbie MeTO/151 03 HAHNA 1 0 0 05.09.2023  https://m.edsoo.ru/ff0c32e2
OKPYKAaroIIero Mupa
Posb 1 MecTo ¢uzuku B

2 ($hOopMHPOBaHUH COBPEMEHHOM 1 0 0 bubnuorexa [JOK
Hay4YHOW KapTHUHBI MUDA, B 07.09.2023  https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOHN JESITeTbHOCTH JII0IeH
MexaHuueckoe IBUKEHHE.

3 OTHOCHTEIBHOCTh MEXaHHYIECKOTO 1 0 0 bubmuorexa [JOK
nBwxenus. [lepemenienne, CKkopocTs, 12.09.2023  https://m.edsoo.ru/ff0c3508
YCKOpEHue

4 PaBHOMepHOE NpsAMoONMHENHOE 1 0 0 bubnuoreka [IOK
IBHKEHHE 14.09.2023 | https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE IIPAMOJIMHEWHOE 1 0 0 bubnnorexka [JOK
IIBIDKEHUE 19.09.2023 | https://m.edsoo.ru/ff0c372e

6 CBoOogHoe majieHue. Y CKopeHue 1 0 0 bubnuotexa [JOK
CBOOOJTHOTO Ma/ICHUS 21.09.2023  https://m.edsoo.ru/ff0c39cc
KpusosmHeliHOE NBUKEHNE. Bubmorexa [IOK

! JBHDKCHHC MATCPHAILHON TOHKH 10 ! 0 0 26.09.2023  https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
[TpuHIIUTT OTHOCUTENBLHOCTH [ amuies. Bumorexa LIOK

8 HHepm:IaHBHHe CHCTEMBI OTCHETA. 1 0 0 28.09.2023 ' https://m.edsoo.ru/ffOc3be8
IlepBeiit 3akoH HproToHA

9 Macca tena. Cuna. [Ipuamun 1 0 0 bu6nmoreka [JOK
cynepro3uiuu cui. Bropoii 3akon 03.10.2023 = https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

HproTtoHa i1 MaTepraibHON TOUKH

Tpetuii 3akon HeroToHa nsis

bubmuorexa [JOK

10 MaTepUaIbHbIX TOYEK 05.10.2023  https://m.edsoo.ru/ff0c3be8
n | S e, Co BuGores 10K
eP 10.10.2023 https://m.edso0.ru/ff0c3d00
CKOPOCTb

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnnoreka [HOK
TeIa 12.10.2023  https://m.edsoo.ru/ff0c3el8

13| Cuma conpormncsi mpm mmscen BuGmorexa LOK

P P 17.10.2023 = https://m.edsoo.ru/ff0c3f76
Tena B )KUAKOCTH WIIN rase
[TocTynarenbsHOe U BpalaTeabHOE

14 JIBIDKEHHUE a0COJIFOTHO TBEPJIOTO TEa. bu6mmoreka [IOK
Mowmenrt cuiibl. 11nedo cumbl. YciaoBus 19.10.2023  https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPJIOTO TeIa
HNmnynsc MaTepuanbHOU TOYKH,

15 CHCTEMbI MaTEPUAJIbHBIX TOYECK. bubnnoreka [JOK
Nmnynbsc cuiibl. 3aKOH COXPaHEHUS 24.10.2023  https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE NBUKEHUE
PaboTta 1 MOIIHOCTH CHJIBL.

16 Kunerndeckas sHeprus bubnnorexka [JOK
MaTepuaibHOW Touku. Teopema 00 26.10.2023  https://m.edsoo.ru/ff0c4502
W3MEHEHUU KHHETUYECKOW YHEPTHH
[ToreHunanpHast SHEPTHUS.

g | e s BiGorsa 01
AICDOPMHD Pyx ' 07.11.2023 | https://m.edsoo.ru/ff0c461a
[ToTentmanpHas YHEPTUS Tea BOIH3U
MOBEPXHOCTU 3EMIIH
IToTeHaabHBIE U HE

18 | nemorcimmansiems c G socnemen BuGnorexa LIOK

1 09.11.2023 = https://m.edsoo.ru/ff0c478c

MEXaHUIECKOI OHEPTHUU CUCTEMBI TCII.
3akoH COXPAaHCHUA MEXaHUYeCKOMH



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
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SHEPrUuu

19

JlaGopaTtopHnas pabota
«HccnenoBanue CBs3H pabOTHI CUITHI C
U3MEHEHHEM MEXaHMYECKOW YHEPTUHU
TeJa Ha IPUMEPE PACTSHKCHHUS
PE3UHOBOTO KI'yTa

14.11.2023

20

KonTponbhas pabota no teme
«Kunemaruka. J[unamuka. 3aKoHbI
COXPAHEHHUS B MEXAHUKE

16.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKON Teopru. bpoyHOBCKOE
neuxenue. Auddysus

21.11.2023

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4dc2

22

23

24

25

XapakTtep JBUKEHUS U
B3aMMO/ICHCTBUS YaCTUL] BEILIECTBA.
Mopgenu cTpoeHus Ta30B, JKUJIKOCTEN
U TBEPIBIX TEN

Macca monekyin. KonugectBo
BemectBa. [locTostHHas ABoraapo
TermmoBoe paBHOBecue. TemnepaTypa
u e€ uzmepenue. lllkana remneparyp
Ienascus

Wneanwsusiii raz3 B MKT. OcHoBHoe
ypaBHeHne MKT

23.11.2023

28.11.2023

30.11.2023

05.12.2023

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

27

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHEel KHHETHYECKOM SHEPTUr
JIBUJKEHUSI MOJIEKYJ1. Y paBHEHHUE
MenpeneeBa-Knanelipona

3akoH /lanbToHa. ['a30BbIE 3aKOHBI

07.12.2023

12.12.2023

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc511e

28

JlaGopaTtopHnast pabota
«HccnenoBanre 3aBUCUMOCTH MEKIY
rapaMeTpaMy COCTOSTHHS

14.12.2023



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

Pa3pEKEHHOIO ra3a»

N30 IIPpOLECCHI B UACAJIBHOM Ira3€ U Uux

bubmuorexa [JOK

29 rpaduveckoe MmpeacTaBIcHIe 19.12.2023  https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJMHAMHYECKON CHCTEMBI U

30 criocoOn! €€ n3meHenus. KoanuecTBo bubnuorexa [JOK
TEIUIOTHI U paboTa. BHyTpenHsis 21.12.2023  https://m.edsoo.ru/ff0c5952
SHEPTUsl OJJHOATOMHOI'O UJCATHLHOTO
raza

31 Buasl Tenonepenaun bubmorexa [IOK

26.12.2023  https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIIOEMKOCTH BEILLIECTBA.

32 KonuyecTBo TemnoTs! mpu bubnnoreka [JOK
Teronepenaye. AnnadaTHbIN 28.12.2023  https://m.edsoo.ru/ff0c5c36
porecc

33 [IepBblil 3aKOH TEPMOJUHAMUKH U €T0 9.01 bubnuoreka [IOK
MIPUMEHEHHE K U30Ipolieccam ) https://m.edsoo.ru/ffOc5efc
HeoGpatumocTs nporeccoB B

34 npnpgjle. Bropoii lZ::aIIClOH 11.01 bubmorexa LIOK

https://m.edsoo.ru/ff0c6230
TEPMOJTUHAMUKHU

35 [Mpunuun nevictuga u KIIJ[ rernoBoit 16.01 bu6mmoreka [IOK
MaIIUHbI ' https://m.edsoo.ru/ff0c600a

36 uxir Kapro u ero KIT/] 18.01

37 DKOJIOTHYECKUE TTPOOIEMBI 23.01
TEIMJIO3HEPTEeTUKU

38 O6o0matomuii ypok «MonexynspHas 25 01 bubnmnorexa [JOK
¢u3uka. OCHOBBI TEPMOJMHAMUKI j https://m.edso0.ru/ff0c6938
KonTponpHas pabota mo Teme En6miorexa LIOK

39 «Monexynsipaas ¢puznka. OCHOBBI 30.01 https://m.e dsogru IF10C6a50
TEPMOIMHAMHUKIY

40 [TapooGpazoBaHue U KOHJEHCAIUS. 1.02 bubnnorexka [JOK

Hcnapenue u KAIeHue

https://m.edsoo.ru/ff0c63b6
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AOCOIIOTHAS U OTHOCHTEILHAS

N bubmuoreka [JOK
41 BIIQXKHOCTh BO3/yxa. HacklmeHHbI# 6.02 https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucraminueckue u
amMopdHEbIe Tejla. AHU30TPOINS
42 CBOfII)((:i”)FB KPUCTAJUIOB }KTI:Ip KHe 8.02 bubanorexa LIOK
P - ML ' https://m.eds00.ru/ff0c65f0
Kkpuctauibl. CoOBpeMeHHbIE
MaTepHuabl
[InaBieHue U KpUCTAIN3ALIHSL.
43 VYV nenbHas TGHJII())Ta HJIaBJIeIL{II/ISI 13.02 bubmnorexa LIOK
a ’ ' https://m.edsoo.ru/ff0c6708
Cyb6numarnus
bubmuorexa [JOK
44 YpaBHeHHe TEII0BOTo OagaHca 15.02 https://m.edsoo. ru/ff0c6820
DiexTpru3anus Tejl. DIeKTPUUECKUI
45 3aps, pI[BaI;I/I a DJICKT I/IHI;CKI/IX 20.02 bubmmorexa LJOK
AL A p ' https://m.edsoo.ru/ffOc6bcc
3apsIoB
ITpoBoTHNKH, TUDIIEKTPUKH U
46 H(I))J'I ZIOBo HI/?KI/I 3a1fcr))H COXpaHEHUA 22.02 brbmiorexa LIOK
YHpOBOZ ’ p ' https://m.edsoo.ru/ffOc6bcc
IIEKTPUIECKOTO 3apsijia
BsaumonelicTBue 3apsiioB. 3aKoH
47 K HOHaHToqeqHBIﬁI;HiKT NYECKUHN 27.02 brbmiorera LIOK
Y ' p ' https://m.edsoo.ru/ff0c6ced
3apsin
Hanpsk€HHOCTD 27IEKTPUYECKOTO
48 nosist. [IpuHnun cynepno3unuu 59.02 bubnuoreka [IOK
JJIEKTPUYECKUX T0JIeH. JInHuKn ' https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTU
Pabotra crit ai1eKTpoCcTaTHIECKOTO
49 OIS HOTCHI_II/IaJ'IpPEBHOCTB 5.03 bubmnorexa LIOK
) ’ ) https://m.edsoo.ru/ff0c6f00
[MOTEHIMAIOB
[TpOBOIHUKH U TADIEKTPUKHA B
50 3J'IpeKT J(I)CTaTH‘lelf:KOM Holjle 7.03 bubmnorexa LIOK
p i ’ https://m.edso0.ru/ff0c7018
JlnanekTpudeckast pOHUIIAEMOCTh
51 Onektpoémkoctb. Konmencarop 12.03 bubnuorexa [JOK



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018

52

53

54

55

56

57

DIEKTPOEMKOCTD IIJIOCKOTO
KOHJIeHCAaTOopa. DHEPTHUs 3apsHKEHHOTO
KOHJIeHCcaTopa

JlabopaTtopHnas pabora "M3mepenue
ANEKTPOEMKOCTH KOHIeHcaTopa"

[IpuHIMI NEWCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOIMUPOBAJIBLHOTO
amnrmapara, CTpyHHOTro mpuHTepa.
DJIEKTpOCTaTUUYECKasl 3aIUTa.
3a3eMiIeHHE AIEKTPONpruOOpOB

DIIEKTPUYECKHI TOK, YCIOBHS €r0
cymecTBoBaHus. [10CTOSHHBII TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akoH Oma it
y4acTka 1enu

[TocnenoBarenpHOE, TapaLIEIBHOE,
CMEIIIAaHHOE COCTMHEHHE
MPOBOIHUKOB. JIaboparopHas padoTa
«M3yueHne cMemaHHOro COeIMHEHUS
PE3UCTOPOBY

PaboTa 1 MOLITHOCTB 2JEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-JIlenna

14.03

19.03

21.03

4.04

9.04

11.04

https://m.edsoo.ru/ff0c7126

bubmuoreka [JOK
https://m.edsoo.ru/ff0c72c0

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c74f0

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

58

59

3axon OMa a1 TOJTHOM (3aMKHYTOM)
anekTpuueckoi nenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«M3mepenne D/IC ncrtounuka Toka u
€ro BHYTPEHHETO CONPOTUBIICHUSI

DJIEKTPOHHAs MPOBOJIUMOCTh TBEPBIX
METaJIOB. 3aBUCUMOCTh
CONPOTHUBIICHHS] METAJIJIOB OT
teMriepaTypbl. CBepXIIPOBOJIUMOCTh

16.04

18.04

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

60

DJIEKTPUUECKUI TOK B BaKyyMe.

23.04



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

CBoMlCTBA JIEKTPOHHBIX ITYYKOB

[TomynpoBoiHUKH, X COOCTBEHHAs U

61 IpUMecHas IpoBoAUMOCTh. CBoiicTBa 1 25,04 bubnuoreka [IOK
p—n-nepexona. ' https://m.edsoo.ru/ff0c84ae
[TomyrpoBOAHUKOBBIE TPUOOPHI
DJEKTPUUECKU TOK B paCTBOpax M

62 paciuiaBax 3J€KTPOJIMTOB. 1 5 05 bubnmoreka [JOK
DIIEKTPONUTHYECKAS JUCCOLHAITHSI. ' https://m.edsoo.ru/ff0c82ba
DJIEKTPOJIN3
DJIEKTPUUYECKHI TOK B raszax.

63 CaMOCTOSITeTLHBIN U 1 705 bubmuorexa [JOK
HECAMOCTOSITEIbHBIN pa3psil. ' https://m.edsoo.ru/ffOc84ae
Momnnus. [Inazma
DneKkTpruuecKue Npudopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 14.05 bubnnoreka [JOK
npuMmeHeHue. [IpaBuna TeXHUKU ' https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0maromuii ypok 1 16.05 bu6nmoreka [JOK
«DNEKTPOTUHAMHUKAY ' https://m.edsoo.ru/ffOc88be
KonTponbhas pabota mo Teme

66 «9nekrpocraruka. [locTosHHBIN 1 21.05 bubnmnorexa [JOK
JJIEKTPUYECKUN TOK. TOKHU B ' https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpesax»

67 Pesepsublit ypok. KonTponbHast 1 23.05 bubnuoreka [IOK
pabota no Teme "DIeKTpoAHAMHUKA" ' https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O600maronmii ypok 1 bubmmorexa [IOK
o temam 10 kimacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I1O 68

[NPOT'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KosaunyectBo 1yacos DJIEKTPOHHbBIE
Ne ara u@poBbIe
n/n Tema ypoka Bcero Kourpoabnsie — Ipakruveckue fll3y‘lel-ll/lﬂ gﬁ[()l;I;OBaTeJILHLIe
padoThbI padoThbI pecype
[TocTosiHHBIC MATHUTHI ¥ UX

1 B3anMoOJeHcTBHE. MarHuTHOE MoJIe. 1 0 0 bubnunoreka LIOK
BekTop MarHuTHOM UHIYKIUH. 01.09.2023  https://m.edsoo.ru/ff0c9778
JIMHUY MarHUTHON MHAYKLIUU
MaruauTtHoe 1nose NpoBOJHUKA C

9 ToKoM. OnbIT Dpcreaa. 1 0 0 bubnuoreka [IOK
BzaumopeiicTBue mpoBOAHUKOB C 06.09.2023  https://m.edsoo.ru/ffOc98fe
TOKOM

3 JlaGopaTtopHast pabora «3yuenue 1 0 1 bubnnorexa [JOK
MAarHUTHOTO I10JIs KATYLIKH C TOKOM» 08.09.2023  https://m.edsoo.ru/ff0c98fe
JleiicTBre MarHUTHOTO TOJIS HA
MPOBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGoparopHas paboTa 1 0 1 bubmuoreka [IOK
«HUccnenosanue neicTBUA 13.09.2023  https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM)

JlelicTBME MarHUTHOTO TOJIS Ha

5 JBUKYLTYIOCS 3apsyKEHHYIO YaCTHILY. 1 0 0 bubmuoreka [IOK
Cuna Jlopenna. Pabota cumsl 15.09.2023  https://m.edsoo.ru/ff0c9df4
Jlopenua
DJeKTpoMarHuTHas MHayKnus. [Totok

6 BEKTOpa MarHUTHOM MHAYKIMHU. DJ(C 1 0 0
MHAYKIHUU. 3aKOH 3JIEKTPOMAarHUTHOM 20.09.2023
unaykuuu Papanes
JlabopartopHas padbora

7 «I/IESJIzeJIgEaHHep SI]G;J(')IeHI/IH 1 0 1 bubmuorexa [IOK

27.09.2023  https://m.edsoo.ru/ff0cal50

BHCKTpOMaFHHTHOﬁ UHAYKIUH



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

10

NHunykTuBHOCTD. SIBIICHUE

camounaykiuu. 3/]C caMOMHTyKIIUH.

:‘)HepFI/Iﬂ MArdvTHOTIO ITOJIS KaTYIIKH
C TOKOM. QHCKTpOMaFHI/ITHOC I10JIC

TexHu4eckue ycTpoucTBa U ux
IIPUMEHEHHUE: IOCTOSIHHBIE MarHUTHI,
AJIEKTPOMATHUTBHI, 3JIEKTPOABUTATEIIb,
YCKOPHUTENH JIEMEHTAPHbIX YaCTHILI,
WHIYKIMOHHAs I1eYb

O6o06maromuii ypok «MarautHoe
nose. DIeKTPOMarHUTHAS. MHAYKIHSD)

29.09.2023

04.10.2023

06.10.2023

bub6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubnuoreka [{OK
https://m.edsoo.ru/ffOcab82

11

KoHTpoinbHas pabota 1o Teme
«Mar"uTHoe 1oJI€e.
DJIEKTPOMAarHuTHask UHIYKIUS»

11.10.2023

bubnuoreka [IOK
https://m.edsoo.ru/ffOcad58

12

13

CB00OOJHBIE MEXaHUYECKUE
Kosiebanus. ['apMoHMUYECcKe
KoneOaHus. YpaBHEHHE
rapMOHHMYECKHUX KOJICOaHUH.
[peBpaieHue sHEprun

JlaGopaTtopHast pabota
«HccnenoBanue 3aBUCUMOCTH
nepuo/ia MajbIxX KoJebaHuil rpy3a Ha
HUTH OT AJTUHBI HUTH U MAcChl TPy3a»

13.10.2023

18.10.2023

bubnunoreka LIOK
https://m.edsoo.ru/ffOcaf06

14

Konebarenbuplit KoHTYp. CBOOOIHBIE
DJIEKTPOMArHUTHBIC KOJICOAHUS B
ujeanbHOM KoliebaTeTbHOM KOHTYPE.
AHAJIOTHS MEXy MEXaHUICCKHUMH 1
AIIEKTPOMArHUTHBIMU KOJIeOaHUSIMU

20.10.2023

bubmmoteka IIOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXPAHEHUS SHEPTUH B UACATBHOM
KOJ1e0aTeIbHOM KOHTYpE

25.10.2023

bubnunorexa LIOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencrasienue o 3aTyxarImux
Kosie0aHusX. BoIHyXKIeHHbIE

27.10.2023

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86



https://m.edsoo.ru/ff0ca600
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

MeXaHuudeckue Kojebauus. Pesonauc.
BrIHyKIeHHBIC 2IIEKTPOMArHUTHBIC
KoJIeOaHus

17

[Tepemennsbiit Tok. CUHYCOUATBHBIN
IEPEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKA. AMIUITUTYTHOE U
JICUCTBYIOLLEE 3HAYEHUE CUIIBI TOKA U
HaIpsKEHUs

08.11.2023

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBoacTso,
nepeaaya u norpediieHue
AIEKTPUUYECKON SHEPTUU

19

20

Y CTpONCTBO U IPAKTUYECKOE
IIPUMEHEHHUE IEKTPUYECKOT0 3BOHKA,
reHepaTopa IMEPEMEHHOr0 TOKa,
JIMHUH JJIEKTpoliepesayd

DKOJIOTUYECKUE PUCKU ITPU
MIPOU3BOJICTBE AIEKTPOIHEPIUHU.
KynbTypa ncnosib3oBanus
JJIEKTPO’HEPTUH B IIOBCEAHEBHOM
KU3HU

10.11.2023

15.11.2023

bubmuoreka [IOK
https://m.edsoo.ru/ff0cc324

21

MexaHnueckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuog.
CKopocTh paciupocTpaHEeHUs U JJIMHA
BOJIHBI. Honepeqm,le " IPOAOJIBHEBIC
BOJIHBI

17.11.2023

bu6nmnorexa LIOK
https://m.edsoo.ru/ffOcca54

22

23

24

3Byk. CkopocTb 3ByKa. ' poMKOCTh
3Byka. Beicora Tona. TemOp 3Byka

DIIEKTPOMAarHUTHBIE BOJIHBI, UX
cBOMCTBa U cKopocTh. [Ikana
3JIEKTPOMAarHUTHBIX BOJIH

[IpuHIUIIBI paInOCBA3U U
TeneBuaeHus. Pazsurue cpencts
cBs3u. Pagnonokamus

22.11

24.11

28.11

bubmmoreka IIOK
https://m.edsoo.ru/ffOcccOc

but6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

KoHntpoinbnas padora «Konebanus u

bubnunoreka LIOK

1.12
25 BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpsimonrHENHOE pacpoOCTpaHEHUE
26 CBETa B OJHOPOJHOU Cpee. 6.12 bubmmoreka [JOK
ToueuHblil HCTOUHUK cBeTa. Jlyu ) https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxxeHue cBeTa. 3aKOHbI
27 oT pa)I(GHI/ISI cseta. [loctpoenue 8.12 Bubmorexa I[OK
p . p ) https://m.edsoo.ru/ff0cd4e0
M300paXeHH B IJIOCKOM 3epKajie
IIpenomnenue ceera. [lonHoe
BHYTpEHHEE oTpaxkeHue. IIpenenpHbIin bubnuoreka [IOK
28 13.12
YTOJ1 IOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKEHUS
JlabopaTtopHas paborta «M3mepenue bubmmoreka [JOK
29 15.12
MoKa3aTesisi MPeJIOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [Moctpoenne n300paxeHuii B
30 nuH3ze. o Mpna TOHKOM JII:/IHSLI 20.12 Bubmiorexa LIOK
- POpMy ' ' https://m.edsoo.ru/ffOcddle
YBenuyeHue JuH3bI
JlaGopaTtopHnast pabota
31 «HMccnenoBanue CBOMCTB 22.12
U300paXeHUH B TMH3aX»
Hucnepcus cBeta. Cll0KHBIN COCTaB
6emnoro csera. Lser. JlaboparopHas
32 27.12
pabora «HabmrogeHnue aucnepcun
CBETa»
Wntepdepennus cera. Audpakius bubmmnoreka [HOK
33 .. 29.12
cBeta. JlubpakunonHas pemeTka https://m.edsoo.ru/ff0ced22
34 ITonepedyHOCTh CBETOBBIX BOJIH. 10.01 bu6muoreka [JOK
Ilomapuszanus ceera ) https://m.edsoo.ru/ff0cf02e
OnTuueckue npudOpsI U yCTpoiicTBa
35 U YCIIOBHSI X 0€3011acHOTrO 12.01

IMPUMCHCHUA



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

['paHu1bl TPUMEHUMOCTH
KJIacCU4YeCKOor MexaHuku. [locTynarsl

bub6nmoreka [IOK

o 17.01.
36 CIielIMaIbHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIBLHOCTH
OTHOCHTEIBLHOCTH OAHOBPEMEHHOCTH.
37 3aMeqaeHue B eMeHII/[I u CI:)K areHue 19.01 Bubmorexa HOK
p p ) https://m.edsoo.ru/ffOcfa42
JUIMHBI
DHePrusg U UMITYJILC PEJIITUBUCTCKOMN
38 ‘IaCTI:/IHLI CBS[3I>yMaC£)I>I C DHEPIrUued u 24.01 Bubmzorexa IHOK
) p ' https://m.edsoo.ru/ffOcfc68
UMITYyJTECOM. DHEPTHS ITOKOS
Kourponsnaas padbora «Omnruka.
39 OCHOI;LI CHGI.II/II)aJIbHOﬁ TEOPUH 26.01 Bubanoreka [JOK
p ' https://m.eds00.ru/ffocf6f0
OTHOCHUTEILHOCTUY
®oronsl. opmyna [1nanka. Dueprus Bbu6moteka [JOK
40 31.01
U UMIYJIbC POTOHA https://m.edsoo.ru/ffOcfe16
OTKpBITHE U HCCIIE0BaHNE
bubnuoreka [{OK
41 dororddexra. OnbiTe A. T 2.02 https://m.edsoo.ru/ffoctfcd
CroieToBa
3akonbl hpoTod(pdexTa. YpaBHeHHE
42 3171HLHTeI(711)Ha I[nq:b(bOTo:)(p(geKTa 7.02 bubmmorexa LHOK
’ ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢potodddexra
apienue cseta. OnbiTel I1. H.
43 i:I[e6ez[eBa XHUMHYECKOE NEUCTBUE 9.02 bubinorexa LIOK
) ) https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTponcTsa u
44 MPAKTUYECKOEe MPUMEHEHHE! 14.02
dboTorneMeHT, GOTOATIUHK,
coJTHe4Has OaTapesi, CBETOUO]T
45 Pemenue 3amau no reMe «9JI€MEHTEI 16.02 bubnunorexa LIOK
KBAHTOBOH OIITHKN ) https://m.edsoo.ru/ff0d0302
16 Monens atoma Tomcona. OTBITE 21.02 but6mmorekxa [IOK

Pesepdopmaa o paccessHUIO 0-4acTHIl.

https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

HnaHeTapHaﬂ MOACIb aTOMa

bubnmoreka [IOK
47 11 b 28.02
OCTyJIaThl bopa https://m.edsoo.ru/ff0dOafa
Wznydenue u nmornoimenrue GOTOHOB
IIPU IIEPEXO0/I€ aTOMa C OJIHOTO bubmmoreka [JOK

48 . 1.03 i
YPOBHS HEPTUHU Ha APyrou. Bubl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BoHoBEIe cBoOiicTBa yacTull. BOIHEI
ne bpoia. KopnyckynsipHo- bubnmnoreka HOK

49 . 6.03
BOJIHOBOM Jyasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3JTy4YCHUE
OTKpBITHE PAIHOAKTUBHOCTH. ONBITHI

50 Pe3ep do ILE r)llo OIIPEIETICHUTO 13.03 Bubmmorexa LIOK

pLOp p ' https://m.edso0.ru/ff0d0fd2
COCTaBa PaIMOAKTUBHOTO U3Ty4EHUS
CaoticTBa anbda-, 6era-, ramma-

51 usnydeHus. Biusnue 15.03
pPaauoaKTUBHOCTU HA KUBBIE
OpraHU3MBbI
OTKpBITHE TPOTOHA U HEUTPOHA.

50 N3oronsl. Anbda-pacnan. 50.03 bubnmnoreka HOK
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa- ) https://m.edsoo.ru/ff0d1162
pacnaz. I'aMmma-uzinydyeHue
DHeprusi CBsI3U HYKJIOHOB B sI/Ipe.

SInepuble peakiuu. SaepHbIi

53 eHaIfTo IPI 06IJIIGMLI I1liep CIIEKTHUBEI 22.03 Bubmmorexa HOK
p p- 1P - TIep o ) https://m.edsoo.ru/ff0d1356
HKOJIOTUYECKUE ACTICKTHI SIEPHOM
SHEPreTUKU
DnemeHTapHbIe YacTUIlbl. OTKPHITHE
mo3uTpoHa. MeTo el HaOIIOICHUS 1

54 PErUCTPaLK DJIEMEHTAPHBIX YaCTHLI. 3.04 bu6muoreka [JOK

Kpyraeiii cron «PyHaameHTanbHbIe
B3auMoaeucTBusA. ENUHCTBO
(bU3UIECKON KapTHHBI MUPAY

https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

55

Bun 3sé3nnoro neba. Co3se3nus,
SpKHE 3BE3/bI, TUIAHETHI, UX BUAMMOE
neroxenne. ColiHeUHasa cucTeMa

5.04

56

57

Counuue. ConHeunast akTUBHOCTb.
Wcrounuk sneprun CosHua u 3BE311

3BE3/bI, X OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TNIABHOM
nocJeoBaTeaIbHOCTH. BHyTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIE
MIPECTABJICHHS O IPOUCXOKIACHUH U
sBomoru CoJHITa U 3BE3]

10.04

12.04

58

59

60
61

Mineunsiii [1yTe — Hama ["anaktuxa.
[Tonoxenue u aBmxenue ConHua B
lanaktuke. ['anaktuku. YEépHbie
JBIPHI B IAPAX FAIAKTUK

Bcenennas. Pazberanue raiakTuk.
Teopust bonbIoro B3phIBa.
PenukroBoe uznydeHue.
MeraraiakTuka

Hepemennsie nmpob6iieMbl aCTpOHOMUU
KontponbHas padota «251€MEHTHI
ACTPOHOMHUU U aCTPOPHUIUKI

17.04

19.04

24.04

26.04

62

Ob6o6maromuit ypok. Pois pusuku n
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTUYECKOM, COLUAIIBHOU U
ATUYECKOH cdepax NesaTeTbHOCTH
YelloBeKa

3.05

63

O6o6marmuii ypok. Pons u Mmecto
(GU3HUKHN U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

8.05

64

Ob6o6maromuit ypok. Poib
¢buznyeckoil Teopun B
(OpMUPOBAHUY MTPECTABICHHI O

15.05




buznyecKoil kKapTuHe MUpa

O6o06maromuii ypok. Mecto
¢du3uveckoil KapTHHBI MUpa B 00IIEM

65 1 17.05
Py COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEICTABICHUN O IPUPOAE

66 PesepBHBI ypoKk. MarHuTHOE 1oJI€. 1 29 05
DJIEKTpOMarHuTHasi UHIAYKIUS
PesepBHblii ypok. Ontrka. OCHOBBI

67 CHeHaTbHON TeOpUH 1 24.05
OTHOCHUTEIIbHOCTH
P i .K .

8 omvenmaponowmn 1 Bu6mnoexa LIOK

p https://m.edsoo.ru/ff0d1784
acTpou3uku
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME

9.



https://m.edsoo.ru/ff0d1784

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mon
penakuueit [lapdentreBoit H.A., AkunonepHoe odiiectBo «M31aTenbCTBO
«IIpocemenue»

» ®msuka, 11 kmace/ Makumes I'.J1., byxosues b.b., Yapyrun B.M. nion
penakiueit [TapdpentreBoii H.A., AktinonepHoe oomecTBo «M31aTenscTBo

((HpOCBGHIGHHG»

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA
Pabouue nporpammel. [Ipeamernas auHus yueOHukoB cepun «Kiaccuueckuit
Kype». 10—11 ximaccsl : yue0. mocodue it \oOmeoOpa3oBaT. opraHu3anuii / A.

B. laranuna. - M. : IIpocBemenue, 2017. - 81 c.

I'pomuena, O.H.

TeMaTu4eckne KOHTPOJIBHBIE ¥ CAMOCTOATENILHBIE paboThl No ¢usnke. 11 knacc /
O.H. I'pomuera. — M.: UspatensctBO «3k3amen», 2012. — 142, [2] c. (Cepus
«Y4eOHO-METOIUUECKHE KOMILIEKT»)

I'pomuena, O.H.

TeMaTHYECKHE KOHTPOJILHBIE H CAMOCTOATENILHBIE paboThl NO du3smke. 10 knacc /
O.U. T'pomueBa. — M.: MznareasctBo «Ok3amen», 2012. — 190, [2] c. (Cepus
«Y4eOHO-METOIHYECKHH KOMITJIEKT»)

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET
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