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MNOACHUTEJIbHAS 3AIINCKA

[IporpamMma o ¢u3uke 0a30BOTO YpOBHS Ha YPOBHE CpeaHero odmiero oOpasoBaHus pa3zpaboTaHa Ha
OCHOBE TIOJIO)KEHUH M TpeOOBaHMM K pe3yibTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeNbHOW IMPOrpamMMbl,
npeactaBieHHbix B ®I'OC COO, a Taxke ¢ yuérom (QenepanbHOl paboyeil mporpaMMbl BOCIUTAHHS M
KOHIENIMN TpernoaaBanus ydyeOHoro mnpeamera «@dusuka» B 00pazoBaTelbHBIX opranuszanusx Poccuiickoii
deneparnyn, peaTn3yoX OCHOBHbIE 00pa30BaTeIbHbIC IPOTPAMMBI.

Coneprxanue mporpaMMsl 1o (pu3nke HampaBiIeHO Ha (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOW KapTHUHBI
mupa oOyyarommxcsi 10—11 kmaccoB mpu oOyueHuu ux (usmke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
nesTeIbHOCTHOrO Tmoaxoaa. Ilporpamma mo ¢wusuke coorBercTByeT TpedoBanusasm DPI'OC COO «k
IUIAHUPYEMBIM JIMYHOCTHBIM, IIPEIMETHBIM U METANPEAMETHBIM pe3yjbTaTaM OOYy4YEHHS, a TaKXKE yUUThIBAET
HEOOXO/JUMOCTh peau3alliil  MEXIPEIMETHBIX CBA3€H (U3UKM C €CTECTBEHHO-HAYYHBIMU Y4EOHBIMH
npenMeramMu. B Hell ompenensioTcss OCHOBHBIE I€M HM3y4deHUs (U3UKU Ha YpPOBHE CpEAHEro OOIIero
oOpa3oBaHMs, IUIAHUPYEMbIE peE3yJNbTaThl OCBOEHHUS Kypca (U3MKH: JIMYHOCTHBIE, MeTallpeIMEeTHBIE,
npeaMeTHbIe (Ha 0a30BOM YpOBHE).

[Iporpamma no (pu3KKe BKIIOYAET:

® I[UIAaHUpPYEMbIE Pe3yJbTaThl OCBOEHUS Kypca (hpu3uKH Ha 6a30BOM ypOBHE, B TOM UHWCIIE IPEAMETHBIC

pe3yJIbTaThl 110 rojiaM 00yueHus;

e cozaepxxaHue yueOHoro npeamera «Pu3nkay 1o rojgaM o0yueHusl.

®du3nka Kak Hayka o HauOoJyiee OOIIMX 3aKOHAX MPHUPOJIbI, BBICTYMAsl B KAUeCTBE Y4EOHOro mpeaMera B
IIKOJIe, BHOCUT CYILIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHUU 00 okpyxaroriem mupe. IIkonpHbINH Kypc HU3HKU —
CUCTEMOOOPa3yIOIINiA JIsl €CTECTBEHHO-HAYYHBIX YU€OHBIX IPEIMETOB, MOCKOJIbKY (PU3MUECKUE 3aKOHBI JIexkKaT
B OCHOBE IIPOLIECCOB U SIBICHUH, U3y4aeMbIX XUMHEW, Ononoruei, pusndeckoit reorpadueii 1 acTpoHOMUEH.
Hcnonp30oBaHne W aKTUBHOE IpPUMEHEHHE (QU3MYECKUX 3HAHUM OIpeleNsieT XapakTep U pa3BUTHE
pPa3HOOOpPa3HBIX TEXHOJIOTUH B cdepe SHEPreTUKU, TPAHCIOPTa, OCBOCHHUS KOCMOCA, IMOITYYEHHS] HOBBIX
MaTepUajoB C 3aJaHHBIMA CBOWCTBaMU U Jpyrux. W3ydeHwe UMK BHOCHUT OCHOBHOW BKJIaJd B
(dbopMHpOBaHKE €CTECTBEHHO-HAYYHON KapTHHBI MUpa O0ydJaromuxcs, B (JOPMUPOBAHHE YMEHH MPUMEHSTH
Hay4YHBI METOJI IO3HAHUS NIPU BBINOJIHEHUN UMU Y4€OHBIX UCCIIEJOBaHUM.

B ocHOBy kypca ¢u3uKu Ui ypoBHS cpenHero oOIiero oopa3oBaHUs MOJOXKEH psl UAeH, KOTOpbIe
MO’KHO pacCMaTpHUBAaTh KaK MPUHIUIIBI €0 NOCTPOEHUS.

Hoesa yenocmnocmu. B cOOTBETCTBUM € HEH KypC SBISETCS JIOTMUECKU 3aBEPUIEHHBIM, OH COJIEPIKUT
MaTepuai U3 BceX pa3esioB (U3KKH, BKIIIOUAET KaK BOIPOCH KJIACCUUECKON, TAK U COBPEMEHHON (PU3UKHU.

Hoes cenepanuszayuu. B cooTBeTcTBUM ¢ HEel Marepuan Kypca QUMK 0ObeJUHEH BOKPYT (DPU3MUYECKUX
Teopuil. Beaymum B Kkypce sBnsercs (HOpMUpOBaHHME MNPEICTABICHUNH O CTPYKTYPHBIX YPOBHSX MaTepuH,
BELIECTBE U MOJIE.

Hoesa eymanumapuzayuu. E€ peanuszanus npeanosiaraeT HCIOIb30BaHUE T'YMaHUTAPHOTO MOTEHIMANa
¢u3nyeckoil Hayku, OCMBICICHHE CBSA3M pa3BUTHS (QU3MKM C pa3BUTHEM OOILIecTBa, a TaKXke ¢
MHUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU M 9KOJIOTHYECKUMHU IpoOIeMaMu.

Hoesa npuknaonoti nanpaenennocmu. Kypc Qu3uku mnpeanonaraeT 3HaKOMCTBO C LIMPOKHM KPyroM
TEXHUYECKHUX M TEXHOJOTHYECKUX MPUIIOKEHUN U3yUYEHHBIX TEOPUM U 3aKOHOB.

Hoes skonocuzayuu peanusyercs IMOCPEACTBOM BBEICHHUS 3JEMEHTOB COJAEP)KaHUS, MOCBAMIEHHBIX
HKOJIOTHYECKUM MPOoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C pa3BUTHEM TEXHHMKH M TEXHOJIOTUH, a TaKkxke
o0CyXIeHHS TTPOOJIEM pallMOHATIBFHOTO TPUPOIOIIOIH30BAHUS U SKOJIOTHYECKON O€30MaCHOCTH.

Crep:KHEBBIMU 3JIEMEHTaMH Kypca (M3MKM Ha YpPOBHE CpEAHEro OO0IIero oOpa3oBaHUS SBIISIOTCS
¢usnueckrue Teopuu ((HopMHpPOBAHUE MPEIACTABICHUNA O CTPYKType MOCTPOCHUS (PU3MUYECKOW TEOpHH, POJIU
(GyHIaMEHTAJIbHBIX 3aKOHOB W MPUHIUIIOB B COBPEMEHHBIX MPEACTABICHUAX O TMPHUPOJE, TPaHHUIIAX
MPUMEHUMOCTH TEOPUM, JIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U MPOIIECCOB).

CucreMHO-esTeNIbHOCTHBIN MOAX0/ B Kypce (PU3UKU peamu3yeTcs Mpex/e BCEro 3a CUéT opraHu3aluu
HKCHEPUMEHTAIBHOM JIeITeNbHOCTH o0ydatonuxcs. /s 6a30Boro ypoBHs Kypca GU3UKH — 3TO UCHOIb30BAHNE
CHCTEMbI (PPOHTATBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U JIAOOPATOPHBIX paboT, KOTOPBIE B IPOrpaMMe 110
¢u3nuke 00beAMHEHBI B OOIIMI CIMCOK YYEHMYECKHUX MPAaKTUYECKUX paboT. BrigeneHre B yka3aHHOM MepeyHe



1abopaTopHbIX  paboOT, MPOBOAMMBIX [UIsl KOHTPOJS W OIEHKH, OCYIIECTBISETCS  yYaCTHUKAMHU
00pa3oBaTeNBHOIO MpoIecca UCXOs U3 OCOOCHHOCTEH MIIaHMPOBAHUS U OCHAIleHUs kabuneta (usuku. [Ipu
3TOM oOecneunBaeTcs OBNaJeHUE OOYJYarOMIMMUCS YMEHHUSMH IPOBOJUTH KOCBEHHBIE H3MEPEHUS,
UCCIIEIOBaHMs 3aBUCHMOCTEH (PU3NYECKUX BEJIMYMH M TIOCTAHOBKY OIBITOB IO MIPOBEPKE MPEIIOKEHHBIX
TUIIOTES.

BoJibiioe BHUMaHuE yIenseTcsl PEIIEHUI0 PAaCUETHBIX U KAU€CTBEHHBIX 3a7a4. [Ipu 3TOM 11 pacyéTHBIX
3aJa4 IPUOPUTETOM SIBIISIIOTCS 33/1a4M C SBHO 3aJaHHON (PM3MYECKOW MOJIENbIO, MO3BOJISIONINE MPUMEHSThH
M3Y4YECHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOTO paszjeiia Kypca, TaK U MHTErpupys 3HAHUSA U3 Pa3HbIX
pasnenoB. i KauecTBEHHBIX 3aJlad MPUOPUTETOM SIBISIOTCS 3aJaHusl Ha OOBSCHEHHE TPOTEKAHHS
(¢u3NYeCKUX SIBICHUH W TPOLIECCOB B OKPYXKAIOLIEH XU3HU, TpeOyromre BbiOOpa (U3NYECKON MoaenH Jyis
CUTYalluu IPAaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa.

B cootBercTBun ¢ TpedoBanmsiMu @I'OC COO k MaTepHalbHO-TEXHUYECKOMY OOCCIICUCHHIO y4eOHOTO
nporecca 0a30BbId YPOBEHb Kypca (PU3MKU HA YPOBHE CpefHero oOuiero oopazoBaHUs JOJKEH M3ydaThCs B
YCIOBHSX NPEAMETHOro KaOuHeTa (U3MKM WIM B YCJIOBUSAX MHTETPHPOBAHHOTO KaOWMHETa NpPEIMETOB
€CTECTBCHHO-HAYYHOTO [IMKIIA. B kabuHeTe GU3MKH TOJDKHO OBITh HEOOX0AUMOE JIabopaTOpHOE 000pYAOBaHUE
JUIS  BBIMOJHEHHMsS] YKa3aHHBIX B TMporpaMme Mo (u3HKe YYCHHUYECKUX [MPAKTHUYECKHX padoT H
JEMOHCTPALIMOHHOE 000PYAOBaHHUE.

JleMoHCTpanmoHHOE 00OpyaoBaHWE (OPMHUPYETCS B COOTBETCTBUH C MPHUHIUIIOM MHHAMAIBHON
JOCTaTOYHOCTH W OOECIIEYMBAET IOCTAHOBKY IMEPEYHCICHHBIX B IpOorpamMme 1o (U3MKE KIIOYEBBIX
JEMOHCTpALUNA IS UCCIEIOBAHUS M3y4aeMbIX SIBJICHMM W IPOIECCOB, AIMIUPUYECKUX U (YHIAMEHTAIbHBIX
3aKOHOB, X TEXHUYECKUX MPUMEHEHHIA.

JIaGopatopHoe o00opynoBaHHME I YYCHHMYECKHMX MPAKTHYECKHX pPaboOT ¢GopMHpyeTcss B BHUJE
TEMaTUYECKUX KOMIUIEKTOB M OOecHeuMBaeTcs B pacu€Te OJHOr0 KOMIUIEKTa Ha JABYX OOy4YaroluXcs.
Temartuueckue KOMILIEKTHI J1a0OpAaTOPHOTO OOOpPYAOBaHUS JOJDKHBI OBITH IMOCTPOCHBI Ha KOMILJIEKCHOM
MCIOJIb30BaHUHU aHAIOTOBBIX U HU(POBBIX MPUOOPOB, a TAK)KE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHJIE
U (pPOBBIX JTaOOPATOPHIA.

OCHOBHBIMU TIETISIMH U3Y4EHUS (PU3UKU B 00IIEM 00pa30BAHUU SIBISIOTCS:

e (opMHUpOBaHME UHTEpECa M CTPEMJICHUs O0yJaroIuXcs K HAy4YHOMY M3yYEHHIO MPUPOJIbI, pa3BUTHE

UX UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

® pa3BUTHE MPEICTABIECHUH O HAy4YHOM METOJIe MO3HAHHUA M (HOPMHPOBAHHME HCCIIEIOBATEIHCKOTO
OTHOIIECHHS K OKPYKAIOIIIM SIBIICHHSIM;

e (opmupoBaHHE HAYYHOIO MHPOBO33PEHHUS KAK pe3yjbTaTa M3yuyeHUS OCHOB CTPOCHUS MaTepuul U
(GyH1aMeHTaJIbHBIX 3aKOHOB (DU3UKH;

e (opmMupoBaHHE YMEHUN OOBSICHSATH SBICHHS C HCIIOJB30BaHHEM (PU3MUECKUX 3HAHWH W HAYYHBIX
JI0Ka3aTeNbCTB;

e (opmupoBaHue MpeacTaBICHUN 0 PO (GU3UKH I Pa3BUTHUS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU
Y TEXHOJIOTHUM.

JlocTikeHune 3TuX Iieneil odecrneynBaeTcsl pelieHHeM CIeAyIoIuX 3a7ad B Mpoliecce U3ydeHHs Kypca

(U3KUKHN Ha YpPOBHE CpeAHEro 001Iero o0pa3oBaHus:

e npuoOpeTeHHe CUCTeMbl 3HAHUH 00 OOHmMX (QU3MUECKUX 3aKOHOMEPHOCTSAX, 3aKOHAX, TEOpUsX,
BKITIOYAsT MEXaHUKY, MOJEKYISIPHYIO (DU3HKY, SJIEKTPOIUHAMUKY, KBAHTOBYIO (PM3UKY W DJIEMEHTHI
acTpopU3UKH;

e (opMHUpOBaHHE YMEHUH MPUMEHSITH TEOPETUIECKUE 3HAHUS ISl OOBSICHEHUS (PU3NIECKUX SBJICHUN B
MIPUPOJIC U AJIS IPUHATHS IPAKTUUYECKUX PEUICHUH B MOBCEAHEBHON KU3HU;

® OCBOCHHE CIOCOOOB pEIICHHs Pa3MYHbIX 3aJad C SIBHO 3aJaHHOW (PU3MYEeCKOW MOJelnblo, 3ajad,
MOJIPa3yMEBAIOIINX CAMOCTOATENIBHOE CO3/1aHue (PU3HMUECKON MOJIENH, aJIEKBATHON YCIIOBHSM 33auu;

¢ TOHMMaHHE (PM3UYECKUX OCHOB U MPUHITUIIOB ACHCTBHS TEXHHYECKUX YCTPOMCTB U TEXHOJIOTHUECKUX
MIPOILIECCOB, UX BIUSHUS HA OKPYXKAIOIIYIO CPeNy;



OBJIaACHUC METOJaMHU CaMOCTOATECIIBHOTO IJIaHUPOBAHUA )41 MMPOBCACHUA (I)I/ISI/I‘-IQCKI/IX
SKCIIEPUMEHTOB, aHalu3a M HUHTepnpeTanuu WHGOPMAaLKU, ONpPEEeNeHUs JOCTOBEPHOCTH
MOJIYYEHHOTO pe3yJIbTaTa;

CO3JIaHUE YCIIOBHU JJIsl pa3BUTHUSI YMEHHUI TPOEKTHO-NUCCIIEIOBATEIHLCKOM, TBOPUECKOU NEATEILHOCTH.

Ha m3yuenue ¢usuku (6a30BbIii ypOBEHB) Ha YpPOBHE cpenHero oOmiero oOpa3oBaHusi oTBogUTCA 136
yacoB: B 10 kiacce — 68 yacos (2 yaca B Henento), B 11 kiacce — 68 yacoB (2 4yaca B HEJIEIO).

[Ipemiaraemserii B nporpamme 1o (U3MKE MEepPeYeHb JTA0OPATOPHBIX M MPAKTHYECKHX Pa0OOT SIBISETCS
PEKOMEH/IOBAaHHBIM, YYHTEIb JiejaeT BHIOOp MpOBEACHUs JTabOpaTOPHBIX pabOT M OMBITOB C Y4ETOM
WH/IMBUYAJIBHBIX OCOOCHHOCTEN 00yJarOIuXCs.



COJAEP)KAHUE OBYYEHUA 10 KUIACC

Pazgen 1. ®u3nka u MeToAbl HAYYHOI'0 MO3HAHUS
®usuka — Hayka o npupone. Hayuneie MeTobl IO3HAHUS OKpYKaroLero Mupa. Pomib skcriepuMeHTa u
TEOPHH B IIPOIECCEe MO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MogenupoBanue (U3NUECKUX SBICHUH U mpoueccoB. Hayunele runore3sl. Pu3nuecKue 3aKOHbI U
Teopuu. [ paHUIIBI TPUMEHUMOCTH (hU3NYECKHX 3aKOHOB. [IpHHIIUIT COOTBETCTBHSL.

Pons m mecto ¢u3uku B (OPMHUPOBAHMM COBPEMEHHOH HAay4HOW KAapTHHBI MHpA, B TPAKTHUYECKOU
JESATEIIBHOCTH JIIOJEH.

Jlemoncmpayuu

AmnanoroBbie 1 IU(PPOBBIC U3MEPUTEILHBIC PUOOPHI, KOMITBIOTEPHBIC TATUUKH.

Pa3nen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe JBHkeHHE. OTHOCHTEIIBHOCTh MEXaHMuYecKoro JABmxkeHusa. Cucrema orTcyéra.
Tpaekropus.

[lepemernienue, ckopocTb (CpenHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) M YCKOPEHHE MAaTepUabHOMN
TOYKH, UX MPOEKIIMHM HA OCU CUCTEMBI KOOpAUHAT. CII0KEHNE NTEPEMEIICHUIN U CII0KEHUE CKOPOCTEH.

PaBHOMepHOE U pPaBHOYCKOPEHHOE NPSIMOJMHEHHOE BMXKEHHE. ['paduku 3aBUCMMOCTH KOOPAMHAT,
CKOPOCTH, YCKOPEHHSI, ITYTH U TIEPEMEIICHHUS MaTEPUAIbHOU TOYKH OT BPEMEHH.

CBobOogHOE mazieHne. Y CKopeHrne CBOOOHOTO TIa/ICHUS.

KpuBonuneliHoe nBuxeHue. J[BHKEHHME MaTepUaIbHOM TOYKU IO OKPY>KHOCTU C IOCTOSIHHOM IO
MOJYJIO CKOPOCTBIO. YTJIOBasg CKOpPOCTb, JHMHEWHas CKopocThb. llepuox u uactora oOpamieHwus.
L{eHTpOoCTpEMUTENBHOE YCKOPEHHUE.

TexHu4eckue ycTpoMcTBa M MPAKTHUUECKOE MPUMEHEHUE: CIUJIOMETD, ABMIXKEHHUE CHApSIOB, LEMHBIE U
pEMEHHBIE Nepeayn.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, WILTFOCTPALIUS KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKECHUS.

[IpeoOpazoBanre ABMKCHHI C UCTIOIB30BAHUEM IPOCTHIX MEXaHH3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habmonenue aBrkeHus Tena, OpoIIeHHOTOo MO/ YTIIOM K TOPU30HTY ¥ TOPU30HTAIBHO.

N3mepenue yckopeHus CBOOOTHOTO MaICHHUS.

HamnpaBnenue ckopocTu npu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomuol

N3yueHne HepaBHOMEPHOTO IBMKEHUS C 1IEJIbIO ONPEETICHUSI MTHOBEHHOM CKOPOCTH.

UccnegoBanue COOTHOLIEHUS MEX]Y MNYTSAMHU, NMPONACHHBIMU TEJIOM 3a MOCIEI0BAaTEIbHbIE pPAaBHBIC
MIPOMEXKYTKH BPEMEHH MPU PAaBHOYCKOPEHHOM JBM)KEHUU C HAYAJIbHOU CKOPOCTHIO, PABHOU HYIIIO.

N3ydenue nBUKeHUs MapuKa B BI3KON KUIKOCTH.

N3ydenue nBuxeHus Teia, OpOINIEHHOTO TOPU3OHTATBHO.

Tema 2. lunamuxa

[Ipunnun otHOcuTenbHOCTH ['anmunes. Ilepseiii 3akoH HeroToHa. IHEprmanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuil. Bropoit 3akoH HeroToHa 11 MaTepuaibHONM TOYKH.
Tperuii 3akoH HproTOHA 1711 MareprabHbIX TOYEK.

3akoH BceMupHoro Tsarotenus. Cuna tspkectu. [lepBas kocMuueckasi CKOpOCTb.

Cwuita ynpyrocru. 3akoH ['yka. Bec Tena.

Tpenue. Bunel Tpenus (mokos, ckonbkeHus, kaueHus). Cuna tpenusa. Cyxoe tpenue. Cuna TpeHUS
CKOJIb)KEHUSI U cuia TpeHus mnokosa. Koaddumment tpenus. Cuiia CONMPOTUBICHHS TMPH IBUKCHUH Tella B

AKUJKOCTHU WM raze.

[TocTymarenbHOE U BpalaTelbHOE ABMKEHNE a0COIOTHO TBEPOTO Tea.

MomeHT CuiIbl OTHOCHTENIBHO OCcH BpamieHus. [1nedo cumbl. Y ciaoBust paBHOBECHs TBEPIOTO TeEa.

Texuuueckue YCTpOﬁCTBa U TPAKTUYCCKOC IMPUMCHCHUC: IMOAIIHUITHUKH, ABHUKCHUC HCKYCCTBCHHBIX
CITYTHUKOB.



Jlemoncmpayuu

SIBrnenne nHepuum.

CpaBHeHuE Macc B3aMMOJEHCTBYIOIUX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cul.

Crnoxenue cui.

3aBHCUMOCTB CHJIBI YIIPYTOCTH OT JeOpMaLnu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOAbEME U NaJACHUH.

CpaBHeHME CHII TPEHUS TTOKOSI, KAYEHUS U CKOJIBKCHHUSI.

VYcnoBus paBHOBecHs TBEPIOro Tesia. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1ab6opamophwie pabomul

N3ydenue nBuxenust Opycka 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXUHE U PE3UHOBOM 00pasiie, OT UX
nedopMaruu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPAOTO TEIA, UMEIOUIETO OCh BPALLICHUS.

Tema 3. 3aKkoHbl cOXpaHeHus 6 MeXaHUuke

Nmnynec mMaTepuanbHON TOYKHM (TeNa), CUCTEMBbI MaTepUalbHBIX TOYEK. VIMIyInbC CUIIBI U M3MEHEHHE
UMITyJIbCa TeJa. 3aKOH COXPAaHEHUsl uMIyJbca. PeakTUBHOE JBUKEHUE.

Pabora cubl. MOITHOCTH CHITHIL.

Kunernueckas sHeprusi MaTepuaibHON TOUKH. Teopema 00 U3MEHEHIN KUHETUYECKOM SHEPTUH.

[lorenumansHass oSHeprus. IloTeHuuanbHas dSHeprus yopyro JAeGOpMHUPOBAHHOW  MPYKHUHBL.
[ToTenunanpHas 3Heprus Tena BOJIM3U OBEPXHOCTH 3EMIIH.

[ToreHnmansHple ¥ HEMOTEHIMAIbHBIE CHIIBL. CBsi3b Pa0OThl HENOTEHIMATBHBIX CHJI C W3MEHEHHEM
MEXaHUYECKOM PHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKOM SHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHHSL.

TexHuueckue ycTpOCTBA M NPAKTUYECKOE IPUMEHEHHE: BOJOMET, KOMNEpP, MNPYKUHHBIM MHCTOJET,
JBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

[lepexon moTeHIMAIbHON YHEPTHH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3yuenne abCOMOTHO HEYIIPYTOro yAapa ¢ HOMOILBIO ABYX OJIMHAKOBBIX HUTSHBIX MasiTHUKOB.

HccnenoBanue cBs3U pabOThl CHUJIBI C H3MEHEHHMEM MEXaHWYEeCKOM OHHEpPruu Tejla Ha MpuMepe
pacTsKEHUs PE3UHOBOIO KIyTa.

Pa3nes 3. Mosekyasipaasi pu3uka ¥ TepMOAUHAMHUKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopul

OCHOBHbBIE MOJIOKEHHS MOJIEKYJIIPHO-KHHETUYECKON TEOPHH U UX OIBITHOE 000CHOBaHUE. bpoyHOBCKOE
nsuxenue. uddysus. Xapakrep IBHKEHUS U B3aUMOAECHCTBUS YacTHIl BellecTBa. MoJieian CTpOEHHUs ra3os,
KUIKOCTEH M TBEPIBIX TeN W OOBSICHEHHE CBOWCTB BEIIECTBA Ha OCHOBE 3THUX Mojeliel. Macca u pa3Mepsl
Moutekyn. KonnuectBo Bemectsa. [loctosiHHass ABorazpo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopenbs naeanpHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO-KMHETHYECKON TEOPUH UIEAIBHOTO Tas3a.
AOcontoTHas TeMIeparypa Kak Mepa CpelHeld KMHETHYECKOW SHEpPruu TEeIUIOBOTO JBHIKEHHS YacTHIl Tasa.
[lIxana temneparyp KenbBuna. I'a3oBble 3akoHbl. YpaBHeHue MenneneeBa—Kuanelipona. 3akon JlanbToHa.
W3onpoueccsl B HIeaJbHOM ra3e ¢ IOCTOSHHBIM KOJHMYECTBOM BellecTBa. I'paduueckoe mnpencraBieHue
M30IPOLIECCOB: U30TEPMa, U30X0pa, n3odapa.

TexHn4ecKue ycTpocTBa U MPAKTHIECKOE TPUMEHEHHE: TEPMOMETP, OapOMETD.

Jlemoncmpayuu



OmnbIThl, AOKa3bIBAIOIIME IUCKPETHOE CTPOECHHE BellecTBa, (OTOrpaguu MOJEKYJI OpraHMYeCKUX
COCIMHECHUM.

OmnpiThl 10 AU Y3UH KUAKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JBUXKEHUS.

Mogens onbiTa LlTepHa.

OnbIThI, JOKa3bIBAIOLIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Mopaeinb, HIUTFOCTPUPYIOLLAs IPUPOLY JABJICHUS I'a3a HAa CTEHKU COCY/a.

OnpIThI, HIUTIOCTPUPYIOLIME YPABHEHHE COCTOSIHUS UI€AJIBbHOTO ra3a, U30IpPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenue Macchl BO3yXa B KJIIACCHON KOMHATE Ha OCHOBE M3MEPEHUH 00bEMa KOMHATHI, IaBJICHUS U
TEMIIEpaTyphl BO3/lyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX]y ITapaMETPaMU COCTOSIHUS Pa3peKEHHOTO Tasa.

Tema 2. Ocnoebl mepmoounamuku

TepmonnHaMuyeckass cucrtemMa. BHyTpeHHSs SHeprusi TEpMOJMHAMHYECKONH CHUCTEMBI M CIOCOOBI €€
n3MeHeHns. KonmdecTBo TeruoTel U pabota. BHYTpeHHss 3HEprusi 0JHOATOMHOIO HACAITBHOTO ra3a. Buiel
TEIUIONEPEIayt: TeIIONPOBOJHOCTD, KOHBEKIINA, N3IIydeHHUE. Y IeNIbHAs TEIUI0EMKOCTH BelecTsa. KonuuecTso
TEIUIOTHI ITPH TEIJIoNEepeiaye.

[Tonstre 00 ammabaTHOM mporiecce. [lepBeIii 3aK0H TepMOoAMHAMHKH. [IpuMeHEHHEe MEepBOro 3aKoHa
TEPMOJMHAMHUKH K H3omporeccam. I padudaeckas mHTEpripeTanus padoTsl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpatuMocTh npoLeccoB B IpUPOJE.

TennoBele MamuHbl. [IpuHIMNbBL neiicTBus TemaoBbX MamuH. [IpeoOpa3oBaHus SHEPruM B TEMJIOBBIX
mamuHax. Koadduuuent monesnoro neiictBus TteruoBod MamuHbl. Llukn Kapno m ero koadduument
I0JIE3HOT0 AEUCTBUSL. DKOJIOTUYECKHE MPOOIEMBI TEIIOIHEPIETUKH.

TexHuueckue ycTpoicTBa M MpPAaKTUYECKOE NMPUMEHEHHE: ABUraTelb BHYTPEHHErO CropaHus, ObITOBOM
XOJIOIMJIBHUK, KOHJULIMOHED.

Jlemoncmpayuu

W3MmeHeHrne BHYTpEHHEH SHEpPIruM Tejla IPU COBEPLIEHUH padOThI: BBUIET MPOOKU W3 OYTHUIKH IOA
JEHCTBUEM CXKATOTO BO3/lyXa, HarpeBaHue 3¢upa B JIATYHHOU TpyOKe MyTEM TpeHUs! (BUICOJEMOHCTPALIHS).

V3MeHeHMne BHYTpEHHEH sHeprun (TeMIiepaTypsl) Tejia Ipu Terionepeaaye.

OmnbIT 0 agnabaTHOMY PACHIMPEHUIO BO31yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTeNsl BHYTPEHHETO CrOPaHusl, p€aKTUBHOIO JBUTATES.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3mepenne yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazoevie nepexoovl

[TapooGpazoBanue u KoHAeHcamus. Vcnapenue u kumnenue. AOCONIOTHAS U OTHOCUTENbHAS BIIAXHOCTh
Bo3ayxa. HaceimeHHslit map. YaenpHas Temsora napoodpazoBaHus. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT
JaBJICHHUS.

Teépnoe Tenmo. Kpucrammmueckue um amopdHble Tena. AHM30TPONUS CBOMCTB KpuUCTaIoB. JKujkue
kpuctaysl. CoBpeMeHHble Marepuaibl. [lnaBneHue W Kpucramausauus. YJelbHas TeIIoTa IUIaBICHHUS.
CyOmmmartusi.

YpaBHeHHE TEIIOBOroO OaaHca.

TexHnuyeckue ycTpolCTBa M NPAKTUYECKOE IPUMEHEHME: TUIPOMETP U ICUXPOMETP, KaJIOPHUMETP,
TEXHOJIOTUH MOTY4YEHHsI COBPEMEHHBIX MaTEPHUAJIOB, B TOM YUCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX M1APOB.

Kunenne npy NoHM>KEHHOM JIaBJICHUM.

Crioco0ObI M3MEPEHHS BIAKHOCTH.

Habntoienne HarpeBaHus U IJIaBJICHUS KPUCTANINYECKOTO BEIECTBA.

JleMOHCTpanys KpUcTaJlIoB.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul



N3MepeHrie OTHOCUTENBHOM BIAXKHOCTH BO3/yXa.

Paznen 4. DaekTpoamHaMuka
Tema 1. Inexkmpocmamuka

DJIeKTpu3alusa TeJl. OJEeKTpUYecKud 3apsia. JlBa Buma siekTpudeckux 3apsaoB. [IpoBogHukwu,
JUAJIEKTPUKHU U TTOJIYIIPOBOJHUKH. 3aKOH COXPAHEHHUS dJIEKTPUUYECKOTO 3apsia.

B3aumopeiictBue 3apsinoB. 3akoH Kynona. ToueuHbld 3i€KTpUYECKUN 3apsii. DJIEKTPUUECKOE IOJIE.
HamnpsoxkénHocTs  dnexrtpudeckoro mois. [IpuHOounm — cynepno3uumMu — JIEKTPUYECKUX — nosied.  JIunum
HaIPsKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

PabGora cun »snextpoctaruueckoro moisd. Ilorenmuan. Pasnocte mnortenumanos. IlpoBoanuku u
JOUBJIEKTPUKHU B DJIEKTPOCTATUUECKOM MoJie. J(ManeKTpuueckas NIpoOHULIAEMOCTb.

OnexrpoéMkocTh. KoHaeHcatop. DneKTpo€MKOCTh IIIOCKOIO KOHAEHCATOpa. OJHEPrusi 3apshKEHHOIo
KOHJIEHCATOopA.

TexHuueckue  yCcTpoWcTBA M NPAKTUYECKOE  NPUMEHEHHME:  3JEKTPOCKOI,  JJIEKTPOMETD,
AJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHHUE JJIEKTpPOIpUOOpOB, KOHAEHCATOp, KOIMPOBAJIBHBIA ammapar,
CTPYMHBIN IIPUHTED.

Jlemoncmpayuu

VY CTpoiCTBO U IPUHIUIT ACHCTBUS 3IEKTPOMETPA.

B3anmoneiicTBre HaANEKTPU3OBAHHBIX TEJ.

DNEKTPUUYECKOE T0JIE 3apSKEHHBIX TEll.

[IpoBOHMKH B 3EKTPOCTATHUECKOM I10JIE.

DNeKTpOoCTaTUYECKas 3allnTa.

JIMBIIEKTPUKY B 3JIEKTPOCTaTUYECKOM TIOJIE.

3aBUCUMOCTD JIEKTPOEMKOCTH IJIOCKOTO KOHJEHCATOPA OT IIOMIAAH IJIACTUH, PACCTOSHUSA MEXAY HUMU
U JUAJIEKTPUYECKOU MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit Inekmpuyeckuit mok. Toku é paznuunsix cpedoax

ONEeKTpUUECKUH TOK. YCJIOBHs CYHIECTBOBAHMS DJIEKTpUYECKOro Toka. Mcrounumku Toka. Cuia ToKa.
[TocTOosAHHBIN TOK.

Hanpsokenune. 3akon Oma i1 ydacTka LEmu.

DNeKTpUUEeCKOe CONpPOTUBJIEHHME. YIEIbHOE CONpoTHBIEHHE BemiecTBa. llocnenoBarenbHoe,
[IapaJuIeIbHOE, CMEIIAHHOE COEAMHEHNE TPOBOAHHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoynsi—JIeHa. MOIHOCTD 3JIEeKTPUYECKOT0 TOKA.

DONeKTpOABMKYIasi CUJla U BHYTPEHHEE CONPOTHUBIIEHHWE HCTOYHHMKA TOKa. 3akoH Oma 1 moJIHOM
(3aMKHYTOM) 25iekTpuueckoit enu. KopoTkoe 3aMbIkaHue.

ONEeKTpOHHAs MPOBOJUMOCTb TBEPABIX METAJIOB. 3aBUCHUMOCTb COINPOTHUBIIEHUS METANIOB OT
TeMneparypbl. CBEpXIIPOBOAUMOCTD.

DnexTpuueckuil Tok B BakyyMe. CBOICTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOcTBeHHass M MpPUMECHas MPOBOJMMOCTH MOJYNPOBOJHUKOB. CBoiicTBa P-N-
nepexoza. [loxynpoBogHIKOBbBIE TPHOOPHI.

DNEeKTpUYECKU TOK B pPacTBOpax M pacIijlaBax AJIEKTPOJIUTOB. DIEKTPOJIUTHYECKAs JAMCCOLUALIMSL.
DIIEKTPOJIN3.

DneKTprYeCKHil TOK B razax. CaMoCTOSATEIbHBIN U HECAMOCTOATENBHBIN pa3psaa. MonHus. [1na3ma.

TexHnuyeckue ycTpoicTBa M MPAaKTHUUECKOE NPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, HCTOUHUKH
TOKa, D3JIEKTPOHArpeBaTelbHbIe MPUOOPHI, AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP CONPOTUBICHUS,
BaKYyMHBIH AMO, TEPMHUCTOPHI U POTOPE3UCTOPHI, MOITYIPOBOIHUKOBBIN U0/, raIbBaHHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIPSHKEHUS.



3aBUCHMOCTh CONPOTUBIIECHUSA LUJIUHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOMAAU IONEPEYHOTO
CEUYCHHS U MaTepHaa.

CwmenianHOe COeIMHEHUE TPOBOTHUKOB.

[IpsiMoe m3mepeHune 3IEeKTpPOABHKYIIEH cuiibl. KOopoTkoe 3amblkaHME TrajibBaHUYECKOrO JJIEMEHTA M
OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHMOCTbH COMPOTHUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3IyXa.

OaHOCTOPOHHSS TPOBOAUMOCTD AUOJIA.

Yuenuueckuii sxcnepumenm, 1ab6opamopHvie pabomul

N3yuenue cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne 37eKTpoABMKYILEN CUIIbl NICTOYHUKA TOKA U €0 BHYTPEHHETO COIPOTUBIICHHUS.

Habumonenue anekrposnusa.

MexnpeameTHble CBSI3U

Nzydenne kypca ¢usuku 6a30Boro ypoBHs B 10 Kjacce OCYIIECTBISETCS C YU4ETOM COJEPIKATEIBHBIX
MEXIMPEIMETHBIX CBSI3€H C KypcaMHl MaTeMaTUKU, OMOJIOTHH, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemmnvle noHamus, CBSI3aHHBIE ¢ U3yYEHHUEM METOJI0B HAYYHOT'O IMO3HAHUS: SBJICHUE, HAyYHBIN
dakt, runoresa, Gpusnveckas BeJIMYNHA, 3aKOH, TEOPHs, HAOJIIOICHNE, YIKCIIEPUMEHT, MOICTTUPOBAHUE, MOJICITb,
HU3MEpPEHHE.

Mamemamuxa: penieHre CUCTEMbl YpaBHEHHM, TuHelHas GyHKIus, napadona, runepboina, ux rpapuku
U CBOWCTBAa, TPUTOHOMETPUYECKUE (PYHKIMH: CHHYC, KOCHHYC, TAaHIEHC, KOTAaHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI U UX MPOEKIIMHA HA OCU KOOPJUHAT, CIIOKEHUE BEKTOPOB.

Buonoeusn: mexaHwueckoe IBM)KEHHE B KUBOW mpupone, auddysus, ocMoc, TEIIOOOMEH >KUBBIX
OpraHu3MOB (BU/bI TEIUIONEPEIAUU, TEMIOBOE PABHOBECHE), SNICKTPHUUECKHE SBICHUS B )KMBOU MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BELIECTBA, MOJIApHas
Macca, TEIUIOBBIE CBOMCTBAa TBEPABIX TE€J, JKUJIKOCTEH U Ta30B, 3JEKTPUYECKUE CBOICTBA METAILIOB,
AIIEKTPOJIUTUYECKAS TUCCOIMAIINS, TaIbBAHUKA.

l'eoepagus: BnaxHOCTh BO3/yXa, BETPBI, 0apOMETpP, TEPMOMETP.

Texuonoeusn: mpeoOpa3zoBaHHe IBMKEHHI C HCMOIB30BAHUEM MEXAHU3MOB, YUYET TPEHHUS B TEXHUKE,
MOALIUITHUKY, HUCIOJb30BaHHE 3aKOHA COXPAHEHUS HMITYJIbca B TEXHUKE (pakeTa, BOJOMET W JIpyTHE),
JIBUTATENIh BHYTPEHHETO0 CropaHus, MapoBas TypOWHA, OBITOBOM XOJIOAMJIBHHUK, KOHIUIIMOHED, TEXHOJOTHUU
MOJYYeHUSI COBPEMEHHBIX MaTepuajoB, B TOM 4YHCJI€ HAaHOMATEpPHAIOB, ¥ HAHOTEXHOJOTHUH,
ANEKTPOCTaTUYECKAss  3alllUTa,  3a3eMJICHHE  DJEKTPONPHUOOPOB,  KCEPOKC,  CTPYHHBIM  TpHHTED,
ANEKTpOHArpeBaTeNbHbIe IPUOOPHI, STEKTPOOCBETUTENbHBIE TPHUOOPHI, TAIbBAHHUKA.

11 KIIACC
Paznen 4. DaekTpoauHaMmnka
Tema 3. Maznummnoe none. I1eKmpomMazZHUMHAA UHOYKUUA

[TocTrossHHBIE MarHUTHL. B3auMoaelcTBUE MOCTOSIHHBIX MarHUTOB. MarHutHoe mnosie. BeKkTop MarHuTHOM
MHAYKIUU. [IpuHOMn cynepno3uiuyM MarHUTHBIX noJied. JInHuM MarHutHOM WHAykuuu. KapTtuHa nuHUN
MarHUTHOW MHIYKIIMH TOJISl TOCTOSTHHBIX MarHUTOB.

MarnuTHoe mojieé MPOBOJHMKA C TOKOM. KapTuHa JMHUN WHAYKIIMM MarHUTHOTO MOJs JUIMHHOTO
NpsIMOTO TPOBOJHHMKA M 3aMKHYTOIO KOJIBIIEBOTO MIPOBOJHHMKA, KaTyIIKHM C TOKoM. OmnbIT Ipcrena.
B3anmopeiicTBre MPOBOJHUKOB C TOKOM.

Cuna Amrnepa, €€ MOJyJIb U HallpaBJICHUE.

Cuna JlopeHua, e€ MOAyJb U HarpaBiieHue. J[BuKeHUE 3apsyKEHHON YacTHUIIbl B OJJHOPOJHOM MarHUTHOM
nonie. Pabota cunsl Jlopena.

SIBneHue aneKTpoMarHuTHOM MHAYKIMH. [IOTOK BekTOpa MarHUTHOM HMHIYKIHMH. DJIEKTPOJBUKYIIAs
CUJIa MHAYKIIMH. 3aKOH dJIEKTPOMarHUTHON MHAYKIUK Dapanies.

BuxpeBoe snekTpuueckoe moisie. DIEKTPOABUKYIAS CUJIa MHAYKIUU B MPOBOAHHUKE, ABUKYIIEMCS
MOCTYMATENbHO B OJIHOPOJIHOM MarHUTHOM TOJI€.



[IpaBuino Jlenna.

NHIykTUBHOCTD. SIBI€HME CAMOUHIYKIIMH. DJIEKTPOIBUKYILAS CHIIa CAMOMHYKIUU.

DHeprusi MarHUTHOTO MOJISt KATYIIKU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuueckue yCTpOMCTBA M NPAKTHYECKOE MPUMEHEHUE: TMOCTOSHHBIE MArHHUThI, 3JEKTPOMArHUTHI,
3JIEKTPOJIBUTaTENb, YCKOPUTEHU JIEMEHTAPHBIX YAaCTHUIl, UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHUE 3JIEKTPOHHOI'O MyYKa MarHUTHBIM TOJIEM.

JIuHUY MHIYKIIUY MAarHUTHOTO MOJISL.

B3anMozeincTere 1ByX IPOBOJAHUKOB C TOKOM.

Cuna Amrnepa.

JerictBue cuiibl JIopeHiia Ha HOHBI SJIEKTPOJIUTA.

SIBneHue NEKTPOMArHUTHON UHAYKIIUH.

IIpaBuio JleHna.

3aBHUCUMOCTD 3JICKTPOJIBHKYILEH CHIIbl UHAYKIIUA OT CKOPOCTH U3MEHEHUSI MArHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIUH.

Vuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

N3yuenre MarHuTHOTO TOJI KATYIIKH C TOKOM.

HccnepnoBanue neicTBUS NOCTOSIHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sBIEHUS 31€KTPOMAarHUTHOM MHIYKLUU.

Pazgen S. Kosie6anusi u BOJIHBI
Tema 1. Mexanuueckue u 31eKMpoOMAZHUMHbIE KONEOAHUA

KonebarenbHas cucrema. CBOOOAHBIE MeXxaHnUecKkue Kojebanus. ['apmonnueckue konebanus. Ilepuogn,
4acToTa, amIuTyaa U (asza koneOanuil. [IpyxuHHBIM MasTHUK. MaremaTuyeckuil MasTHUK. YpaBHEHHE
rapMOHUYECKUX KojeOanwuii. [IpeBpaienne sHEPTuu Mpu rapMOHUYECKIX KOJIEOaHUSX.

Konebarenbubiit KOHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJEOAHMSI B HJCAIBHOM KOJeOaTelbHOM
KOHTYpe. AHaJIOTHs MKy MEXaHUYECKHUMHU U 3JIEKTPOMAarHUTHbIMH Kosebanusamu. @opmyna Tomcona. 3akoH
COXpaHEHMs PHEPTUHU B HJ€AIbHOM KO0JIeOATeIbHOM KOHTYDE.

[IpencraBinenne o 3aryxawoliux KojeOaHusAX. BbIHyXaeHHble MexaHUueckue KoseOaHus. Pe3onaHc.
BEIHYXI€HHBIE 2JIEKTPOMAarHUTHBIE KOJIEOaHusI.

ITepemennslit Tok. CuHYCOUJAIBHBINA IEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOT0 TOKA. AMIIIUTYIHOE U
JeWCTBYIOIIEE 3HAYCHUE CHIIBI TOKA U HANIPSDKEHUSL.

Tpanchopmarop. IIpousBoacTBo, nepenada v MoTpedICHUE DIEKTPUUECKON IHEPIHH. DKOJIOTHYECKUE
PUCKH TpU NPOM3BOACTBE 3JIEKTpo3Hepruu. KynbTypa HCIONB30BaHMS AJIEKTPOIHEPTMHU B TOBCETHEBHOM
KHU3HH.

TexHuueckue ycTpoHCTBA M NPAKTUYECKOE MPUMEHEHHE: JIIEKTPUYECKHH 3BOHOK, TI'€HEpaTop
MIEPEMEHHOT0 TOKa, IMHUHU AJIEKTponepeay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB Kojae0aTeIbHONU CHCTEMBI (MIPYKUHHBIA WIM MaTeMaTHYECKUI MasTHUK).

Habmronenue 3aTyxaronmx Koaedanuii.

HccnenoBanue cBONCTB BIHYX/IEHHBIX KOJIeOaHUH.

Ha6mronenue pezonanca.

CB00O/IHBIE JIEKTPOMArHUTHBIE KOJIEOaHMS.

OcumsutorpaMMbl  (3aBUCUMOCTH CHUJIBI TOKAa W HAaNpsDKEHUS OT BPEMEHH) Ui AIIEKTPOMarHUTHBIX
KOJIEOaHUH.

Pe3onanc npu nocnenoBaTenbHOM COETUHEHNH PE3UCTOPA, KaTYIIKU HHAYKTUBHOCTH U KOHJEHCATOPA.

Mogens JIMHUY 3JIEKTpoIIepeayu.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul



HccnenoBanue 3aBUCUMOCTH NIEpUOA MaJIbIX KOJIeOaHU Irpy3a Ha HUTU OT JUIMHBI HUTU U MaccChl Tpy3a.

HccnegoBanue nepeMeHHOro TOKa B LIEMU U3 MOCJIEI0BATEIbHO COCIMHEHHBIX KOHACHCATOPA, KaTYILIKH 1
pe3ucropa.

Tema 2. Mexanuueckue u 31eKmpomMazZHUmMHbLE 6OTIHbL

Mexanuyeckue BOJIHBI, yCiOBHs pacnpoctpaHeHus. llepuon. CkopocTh pacnpocTpaHeHUs W JJIMHA
BOJTHEL. [lonepeunsie u mpoaonbHbIe BOJMHBEL. MHTepdepentus u nudpakius MeXaHHIeCKUX BOJH.

3ByK. CkopocTh 3ByKa. I'poMkocTh 3Byka. BricoTa Tona. TemOp 3ByKa.

DNEeKTPOMarHuTHbIE BOJIHBL. Y CIIOBUS M3JyYEHHUs HJIEKTPOMATHUTHBIX BOJIH. B3auMmHas opueHTauus
BekTopoB E, B, V B oanekrpomarHuTHoW BojHe. CBOWCTBa 3JEKTPOMAarHUTHBIX BOJIH: OTpaKEHUE,
pesioMIIeHUe, ospu3anus, Tudpakus, uarepdeperius. CKOpOCTh AMEKTPOMArHUTHBIX BOJH.

[Ikana 3MeKTpOMarHUTHBIX BOJH. [I[pUMEHEHHE AIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUuMnB paguocBsa3u U TeNeBUACHUS. Pagronokanus.

DIEKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckue ycTpocTBa U MPAKTUUECKOE MPUMEHEHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI, YIIBTPa3BYKOBast
JMArHOCTHKA B TEXHUKE U MEIUIIMHE, paaap, paauonpuEMHHIK, TeIeBU30p, aHTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBanue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJOIbHBIX BOJH.

Konebmronieecs Te10 Kak UCTOUHUK 3BYKa.

Habnronenne oTpaxxeHus U MPEeTOMIICHUS MEXaHUIECKUX BOJIH.

Ha6monenue nntepdepeHny u AuPpakiui MEXaHU4eCKUX BOJH.

3BYKOBOI pe30HAHC.

HaGiroieHne cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA ¢ aMIUTUTYAON U 9aCTOTON KOJICOaHMA.

HccnenoBanne CBOWMCTB 3JEKTPOMAarHUTHBIX BOJH: OTPaKEHHE, IMPEIOMIIEHUE, IOJspHU3aLus,
mudpaknus, HHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmonuHeitHoe pacnpocTpaHeHuE cBeTa B ogHOpoAHOU cpexe. JIyu csera.
TodeuHblil HCTOYHHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbBI OTpakeHus cBeta. [locTpoeHne n300pakeHni B IMIIOCKOM 3epKalie.

[Ipenomiienne cBeta. 3aKOHBI MpeIOMIICHHS CBeTa. AOCONIOTHBIN MokaszaTens mnpenomieHus. [lomHoe
BHYTpEeHHee oTpaxeHue. [IpenenbHbIil yroi MoJIHOro BHYTPEHHETO OTPaKEHHUS.

Hucnepcus cseta. CnoxxHbIi cocTaB Oenoro ceera. LIBer.

Cobuparonue u pacceuBaroimye JUH3bL. ToHkas nuH3a. DOKYCHOE pacCTOSTHUE U ONTHYECKas Cuiia
ToHKOM nuH3bl. [locTpoeHne n300pakeHW B cOOMparONMIMX W pacceuBaromMX JuH3aX. DopMyna TOHKOM
JIMH3BL. Y BETMYEHUE, 1aBA€MOE€ JTUH30M.

[Ipenensr TPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBass ontuka. WuTepdepenuus cBera. KorepeHTHbIE HCTOYHHKUA. YCIOBHUS HAOIIOICHUS
MaKCHUMyMOB U MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTHHE OT IBYX CUH(A3HBIX KOTE€PEHTHBIX HCTOYHHUKOB.

Hudpakmus ceera. JudpakuuonHas pemeérka. YciaoBue HaAOMIOJACHHsS TIAaBHBIX MaKCUMYMOB IpH
MaJIeHU MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEMIETKY.

[Tonspuszanus ceera.

TexHuyeckue ycTpoicTBa M MpPaKTHUECKOE MPUMEHEHHE: OYKH, JIyma, (oToammapar, MPOESKIIMOHHBIHN
amnmapat, MUKPOCKOII, TeJIECKOII, BOJIOKOHHAS ONTHKA, TU(paKkIIMOHHAs pEeHIETKa, MOJISPOU/I.

Jlemoncmpayuu

[IpsimonuHeitHOE pacnipocTpaHeHHe, OTpakKeHHE U IpeaoMieHne ceeta. OnTudeckue mpruoopsl.

ITonHoe BHyTpeHHEE oTpaxeHnue. Moens CBETOBOAA.

HccnenoBanue cBOWCTB N300paKeHHI B THH3aX.

Moaenu MEUKpPOCKOIIA, TeJIECKONa.

Hab6mronenue nnrepdepeHimu ceera.

Habmronenue nudpakuuu cera.

Habmtonenue nucnepcuu cBeta.



[losydeHne CeKTpa ¢ IOMOILBIO PU3MBI.

[Tonmy4yeHue criekTpa ¢ HOMOILIBIO AU(PPAKIIHOHHON PEIIETKY.
HabmtoneHne nonsipu3aiuy cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
N3mepenue nokasaress IpeaoMIICHUs CTEKIIA.
HccnenoBanue CBOMCTB N300payKEHHIA B JIMH3AX.
HaGmonenue aucnepcuu cBera.

Pa3znen 6. OcHOBBI crieMAJIBLHON TEOPUHU OTHOCUTEILHOCTH
I'panunl  NMPUMEHMMOCTH  KJacCHMYEeCKOW  MexaHuku.  [loctymarsl

OTHOCUTENILHOCTH: HWHBAPUAHTHOCTH MOJYJISI CKOPOCTH CBE€Ta B BaKyyMe,
OHHIITENHA.

CHCHH&J’IBHOﬁ TEOPUHU
IMPpUHOXUII OTHOCUTCIIbHOCTU

OTHOCHUTENIBLHOCTD OJHOBPEMCHHOCTH. 3aMeI[J'IeHI/Ie BPEMCHHU U COKpaIICHUC NJIWHBI.
9Hepr1/1>1 1 UMITYJIbC peHHTHBHCTCKOﬁ qaCTHUIbI.

CBs13b Macchl € PHEPrUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTHs OKOSI.
Paszpnen 7. KBanToBas pusuka
Tema 1. dnemenmeol K6anmoeoii oOnNMuKuU
®oronsl. opmyna [1nanka cBs3u sHepruu GOTOHA C €ro YaCTOTOW. DHEPrus U UMIYJIbC POTOHA.

Otkpeite u uccnepoBanue Gorordpdexra. Onbitel A. I'. CroneroBa. 3akonsl GpoTodddexra. YpaBHeHHE
Ounmreitna s Gorodrddekra. «KpacHas rpanuna» porodddekra.

JlaBnenue ceera. OnwiThel [1. H. JIeOenena.

XUMHYECKOE JEUCTBUE CBETA.

TexHu4yeckue ycTpOWCTBA W MPAKTHUYECKOE MPUMEHEHHE: (OTOAIEMEHT, (OTOAATYUK, COJTHEUHAS
Oarapesi, CBETOIHO/I.

Jlemoncmpayuu

®oTo3ddeKT Ha YCTaHOBKE ¢ IUHKOBOM IIIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTtodddexra.

Cseroauos.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma
Mogpens atoma Tomcona. OneiTel Pe3epdopaa mo paccesHuto o -yactull. [lnmaHerapHas Mojesb aToMa.
[Tocrynatel bopa. U3nydenne u normnomieHue (pOTOHOB IpU MEPEXO0J/ie aToMa C OJHOIO YpPOBHSI 3HEPIUU Ha
npyroii. Buasl cniektpoB. CriekTp ypOBHEH SHEPrUM aToMa BOJI0pO/a.
BonnoBsesle cBolicTBa yactull. Bosnsl ne bpoiinsa. KopnyckyaspHO-BOJIHOBOM Tyalu3M.
CrioHTaHHOE M BBIHYKJEHHOE U3ITyYCHHE.

TexHu4eckue yCTpoNCTBa U MPAKTUUYECKOE MPUMEHEHHE: CIEKTPAIbHBINA aHaIu3 (CIEKTPOCKOII), J1a3ep,
KBaHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopaa.

OmnpeneneHre JIMHBI BOJTHBI JIa3epa.
Hao0umrotenne JIMHeHYaThIX CIIEKTPOB H3JTYUCHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
Hal6mronenne nuHeyaToro crekTpa.
Tema 3. Amomnoe a0po
DKCHEPUMEHTHI, JOKA3bIBAIOIINE CIOXKHOCTh CTpOEHUs siApa. OTKphITHE PagMOaKTUBHOCTH. OIBITHI
Pesepdopna mo ompeneneHuio coctaBa paAnoOaKTHBHOTO wu3nydeHus. CBoiicTBa anbda-, OeTa-, ramma-
M3IIydeHus. BiausHue paanoakTHBHOCTH Ha JKUBBIE OPTaHU3MBI.

OTtkpbiTue TpoTOHa W HelTpoHa. Hyknonnas mopens saapa ['eitzenOepra—lMBanenko. 3apsan sapa.
Maccosoe uncio siapa. M3oTomnsl.



Anbda-pacnaz. IJIEKTPOHHBIA U MO3UTPOHHBIN OeTa-pacnaj. ['amMma-u3iaydenne. 3aKoH paMOaKTHBHOTO
pacnaja.

DHeprus CBSA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macch sipa.

S nepubie peakuuu. JleneHue u CUHTES AIEP.

SAnepubiii  peaktop. TepmosmepHbli cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI SIACPHOH SHEPIreTHKHU.
DKOJIOTHYECKHUE aCEeKTHI SACPHON IHEPTEeTUKH.

OnemeHTapHble YacTULlbl. OTKPBITHE TO3UTPOHA.

MeTo/1p1 HaOJIIOICHUS U PETHCTPAIH 3JIEMEHTAPHBIX YaCTHII.

OyHaamMeHTanbHble B3auMoieiicTBusl. EqMHCTBO (hr3nueckoil KapTUHbBI MHpa.

TexHudeckue YCTpPOWCTBA M IIPAKTUYECKOE INPUMEHEHHUE: JIO3UMETp, KaMepa BuibCoHa, saepHBIN
peakTop, arToMHasi 6omoa.

Jlemoncmpayuu

Cu€TYnK HOHU3HUPYIOLIUX YACTHUII.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

HccnenoBanue TpeKoB 4acTHIL (TI0 TOTOBBIM (hoTorpadusim).

Pa3znen 8. JjieMeHTBI ACTPOHOMHUM U ACTPOPUZNKH

Ortanbl pa3BUTHs acTpoHOMUHU. [IpuknaniHoe 1 MUPOBO33PEHUYECKOE 3HAYEHUE aCTPOHOMUMU.

Bun 3Bé3nn0r0 HeOa. Co3Be3us, sipKue 3BE3/IbI, INIAHETHI, UX BUAUMOE JBUKEHUE.

ConneyHas cucrema.

Connue. ConHeuyHast akTUBHOCTb. Mcrounuk sHeprunm ConHua u 3BE3M. 3BE31bl, MUX OCHOBHBIE
XapaKTEePUCTUKHU. J(narpaMma «CHeKTpalbHBIM KJIACC — CBETUMOCTB». 3BE3/bl TJIABHOW MOCIEA0BATEIBHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTbY» JIJIsl 3BE3]T TJIABHOM MMOCIIEAO0BATEIbHOCTU. BHYTpeHHEee CTpoeHue 3BE3.
CoBpeMeHHbIE TTPEICTABICHUSI O TPOUCXOKACHUH U 3BoJtoIMK COJIHIIA U 3BE3]T. DTaIbl )KU3HU 3BE3I.

Mnineunsiii [lyte — Hama ['anaktuka. [lonoxenue u nukenue ConnHua B ['amaktuke. Tunsl rajakTuk.
Panuoranaktuku u kBa3zapel. UEpHbIE ABIPHI B A/Ipax rajJakTHK.

Bcenennas. Paciupenue Beenennoit. 3akon Xa06na. Pa3Oeranue ranaktuk. Teopus bonbiioro B3pbiBa.
PennkroBoe uznydeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HaGmronenus HEBOOPYXKEHHBIM TIJ1a30M  C  HUCIIOJB30BAHUEM KOMITBIOTEPHBIX TMPUIIOKEHHUH ISt
oTpe/ielICHUs] TOJO0KEHUS HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE co3Be3aus CeBepHOro
MOJTyIIapust U SIPKUE 3BE3/BL.

Habmonenus B Teneckon JlyHsl, maner, Mneunoro [ytu.

O0o0maroniee NOBTOPeHUE

Ponb ¢u3uku 1 acTpOHOMUM B 3KOHOMMYECKOM, TEXHOJIOIMUECKOM, COLMAIbHOM U 3TUYECKOH cepax
NEeSITeIbHOCTH YeNIOBEKa, POJib M MECTO (PM3MKU U aCTPOHOMHUHU B COBPEMEHHOW HAYYHON KapTUHE MHpa, POJb
¢buznueckoil Teopun B (POPMHPOBAHUM TPEACTABICHUN O (pU3MUECKON KapTHHE MHpa, MECTO (PU3UUYecKon
KapTUHBI MUpa B OOIIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJICTABICHUN O TIPUPOJIE.

MexnpeameTrHblie CBSI3U

Nzyuenne kypca ¢usuku 0a30Boro ypoBHs B 11 Kimacce ocyliecTBIsIETCS ¢ y4€TOM COJIEepiKaTeIbHBIX
MEXIMPEIMETHBIX CBSI3€H C KypcaMu MaTeMaTUKU, OMOIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnole noHsamus, CBSI3aHHBIE C U3yYEHHUEM METOJI0B HAYYHOI'O IMO3HAHUS: SIBJICHUE, HAyYHBIN
(dakT, runoresa, GU3NIECKasi BEIMUMHA, 3aKOH, TEOPHs, HAOIOCHUE, SKCIIEPUMEHT, MOJISTTUPOBAHNUE, MOJIEIh,
HU3MEpEHHUE.

Mamemamuxa: peuieHHe CUCTEMBbl YpaBHEHUU, TpPUTOHOMETpUYecKHe (YHKIUU: CHHYC, KOCHHYC,
TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO, BEKTOPHI M UX MPOEKIMU HA OCH KOOP/IMHAT,
CIIOKEHWE BEKTOPOB, NPOM3ZBOAHBIC OJIEMEHTAPHBIX (DYHKIUWA, TPU3HAKKA TMOJ00MUS TPEYroJbHUKOB,
oTpesieNieHUe IO MOCKUX (pUryp u oobéma Ten.



buonocus: snekrpuyeckue sBIECHUS B KUBOM Mpupone, KojebaTeabHble JBHKEHUS B JKUBOM MPHUPOJE,
ONTUYECKUE SABIICHUS B )KUBOU MIPUPOJE, NEUCTBUE PAJUALIUH HA KUBBIE OPraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX Te€JI, MEXaHU3MBI
00pa3oBaHMs KPUCTAUIMYECKON PEIIETKH, CIICKTPAIbHBINA aHAJTU3.

l'eocpagpusa: MarHUTHBIE MONIOCA 3€MJIU, 3aJIeKU MAarHUTHBIX pya, POTOCHEMKA 3€MHOM MOBEPXHOCTH,
IIpeJICKa3aHue 3eMJIETPSICEHUH.

Texnonozus: TMHUU JIEKTPOIIEpeiay, TEHEPaTOp NEPEMEHHOTO TOKA, MIEKTPOIBUraTellb, UHYKIIMOHHAs
neyb, pajgap, paguoNpUEMHHUK, TeJIeBU30p, aHTeHHa, TenegoH, CBY-meub, NPOEKIMOHHBIA anmapar,
BOJIOKOHHAs OITHKA, COJIHEYHAsI Oarapes.



INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSI IIPOI'PAMMBLI 110 ®U3BUKE HA YPOBHE
CPEJJHEI'O OBHIEI'O OBPA30OBAHUS

OcBoenne yuebHoro npeamera «dusnka» Ha ypoBHE CpeAHEro o011ero oopa3oBanus (60a30BbIi ypOBEHbD)
JIOJDKHO ~ O0ECIeYHUTh  JOCTH)KEHHE  CIEAYIOUIMX JIMYHOCTHBIX, METalpeAMETHBIX U  HPEIMETHBIX
00pa3oBaTeIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDI

JInuHOCTHBIE pe3yabTaThl OCBOCHHs yueOHOTo mpenMera «Du3nKa» MOJHKHBI OTPakaTh TOTOBHOCTh U
CIOCOOHOCTh OOYYarOMIMUXCSl PYKOBOACTBOBAThCSA C(OPMHUPOBAHHOW BHYTPEHHEH MO3MLMEH JHMYHOCTH,
CHUCTEMOH  LIEHHOCTHBIX OpHMEHTAlM{, MO3UTHUBHBIX BHYTPEHHUX YOEXKJEHUH, COOTBETCTBYIOLIMX
TPAIULMOHHBIM LIEHHOCTSIM POCCUHCKOr0 OOIIECTBA, PACIIMPEHNE KU3HEHHOTO OIbITA U OIBbITA JIESTEIbHOCTH
B IIPOIIECCE pealn3alii OCHOBHBIX HAIIPABICHUI BOCIIUTATEIHLHOMN 1EATEIFHOCTH, B TOM YHCJIE B YaCTHU:

1) rpaska1aHCKOro BOCIIUTAHHUSA:

C(OPMHUPOBAHHOCTh I'PAXKJIAHCKOW IMO3MLIMU OOYYaroIIerocss Kak akKTMBHOTO M OTBETCTBEHHOI'O 4JI€HA
poccHiickoro o01ecTBa;

MPUHATHE TPATUIIMOHHBIX O0IIEYETOBEYECKIUX T'YMAHUCTHYECKUX U IEMOKPATHUECKUX [IEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpPECAaX IPaKJAaHCKOrO OOIIECTBa, Y4acTBOBATH B
CaMOYIIpaBJI€HUH B 00pa30BaTEeIbHOW OpraHu3allH;

YMEHHE B3aUMOJEHCTBOBaTh C COLMAIbHBIMM HMHCTUTYTAMHU B COOTBETCTBMUM € HUX (QYyHKUMAMHU U
Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHHUTApHOH U BOJIOHTEPCKOM JIEATEILHOCTH;

2) IaTPHOTHYECKOT0 BOCIUTAHUSA:

c(OPMHUPOBAHHOCTb POCCUHCKOM Ipa)1aHCKOW UJAEHTHYHOCTH, IaTPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K FOCYJapCTBEHHBIM CUMBOJIAM, TOCTH)KEHHUSM POCCHICKHUX YUEHBIX B 00J1aCTH
(U3UKU ¥ TEXHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUS:

c(OPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IOBE/ICHUS;

CTIOCOOHOCTh OLEHUBATH CHUTYAIMIO W IPUHUMATh OCO3HAHHBIE PEIICHUS, OPHEHTHUPYICh HA MOPAJIBHO-
HPaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JICSITEIHHOCTH YUEHOTO;

OCO3HaHME JIMYHOT'O BKJIJa B IOCTPOEHHE YCTOHUNBOTO OYIyIIEro;

4) 3CTeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOUICHHWE K MHPY, BKIIOYAs SCTETHKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO (pr3muecKon
HayKe;

5) Tpya10BOr0 BOCIIMTAHUSI:

MHTEpEC K pa3uyHbIM chepam mpodeccCHOHATBHON AeATEIbHOCTH, B TOM YHUCIIE CBSI3aHHBIM ¢ (DU3UKON U
TEXHUKOM, YMEHHME COBEpIIATh OCO3HAHHBIM BHIOOp Oynymied mpodeccun U peaar3oBbBIBATH COOCTBEHHBIE
KU3HCHHBIC TUIAaHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpPa30BaHHUIO B OOJIACTH (PM3HMKHU HA MPOTSHKEHUU
BCEM KU3HU;

6) 9KOJIOrNYECKOT0 BOCTIUTAHUSI:

C(OPMHPOBAHHOCTh JKOJOTHYECKOW KYJIBTYPHI, OCO3HAaHUE TJIOOATBHOTO XapakTepa 3KOJOTHYECKHX
npobiuem;

IUTAHUPOBAaHME U OCYIIECTBJIEHUE JCHCTBUH B OKpYKaIOUIeW cpele Ha OCHOBE 3HAaHUS Lejlel
YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacuIpeHue OIbITa AeATeLHOCTH YKOJIOTUIECKON HAIPABICHHOCTH Ha OCHOBE MMEIOIINXCS 3HAHUH 110
¢buszuke;

7) HEeHHOCTH HAYYHOTO TIO3HAHUS

C(OPMHPOBAHHOCTh ~ MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  Pa3BHTHS
¢bu3znuecKoil HayKu;

OCO3HAHHE [IEHHOCTH HAYYHOW JEATEIIbHOCTH, TOTOBHOCTh B MPOIIECCE M3YUCHUsT (PU3UKHU OCYIIECTBISTH
MIPOEKTHYIO ¥ UCCIIEI0BATENBCKYIO IeATEIbHOCTh HHIMBUIYaJIbHO U B TPYIIIIE.



METAINIPEJMETHBIE PE3YJIbTATHI
ITo3HaBaTe/IbHbIE YHMBEpPCAJIbHbIE YUeOHbIe efiCTBUS
basoBble Jlornyeckue 1eMcTBUA:

CaMOCTOSITENTLHO (POPMYTUPOBATH U AKTYATH3UPOBAThH MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTIpEeCIIATh LENU AesITeIbHOCTH, 3a]]aBaTh MapaMeTPhbl U KPUTEPUU UX TOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SBIICHUSX;

pa3zpabarbiBaTh IUJIaH pPEIICHUS NPOOJIeMbl C YYETOM aHalUM3a WUMEIONIMXCS MAaTepUANTBHBIX U
HEMaTepualbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBBI B JI€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3Y/IbTATOB IIEJIIM, OLIEHUBATH PUCKH
MOCIICACTBHI J1eATEIbHOCTH;

KOOPJIUHHUPOBATh U BHIMOIHATH Pa0OTy B YCIOBUSX PEATHHOTO, BUPTYaIhbHOTO M KOMOWHUPOBAHHOTO
B3aHMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEeM.

Ba3oBble uccienoBarejabcKue qeicTBUA .

BIIQ/ICTh HAYYHOW TEPMHUHOJIOTHEH, KITFOUEBBIMH MMOHSATUSAMHU ¥ METOIaMU (PU3HUECKON HAYKU;

BIIQJICTh HABBIKAMHU Y4eOHO-HCCIIEOBATEIbCKOM W TPOEKTHOM IEATENLHOCTH B oOnacTu (DU3HKH,
CIOCOOHOCTBIO M TOTOBHOCTHIO K CAMOCTOATEIBHOMY IIOMCKY METOAOB peHIeHHs 3afad (pU3n4ecKoro
COJIep>KaHusl, MPUMEHEHHUIO PA3INYHBIX METOJ0B MTO3HAHMUS;

BJIQJICTh BUJIAMU JICATCIIEHOCTH I10 TTOJIYYCHUIO HOBOTO 3HAHUS, €r0 MHTEPIIPETAINH, TPEOOPa30BAHUIO
MPUMEHEHUIO B PA3JIMYHBIX YYCOHBIX CHUTYaIUSX, B TOM YHUCJE MPHU CO3JaHUU y4eOHBIX MPOEKTOB B 00JIaCTH
busuky;

BBISIBJISITH IPUUYMHHO-CJICACTBEHHBIE CBS3M W aKTyalIW3UpOBaTh 3a/ady, BbIABUIATh THUIIOTE3y €&
pelieHus, HaXOIUTh apTrYMEHTHI ISl JI0Ka3aTeIbCTBA CBOMX YTBEPKICHUM, 3a7aBaTh MapaMeTpbl U KPUTEPUU
penieHus;

aHAJIM3UPOBATh TMOJIYYEHHbIE B XOJI€ pEIICHUs 3a7aud pe3yNbTaThl, KPUTUYECKU OIEHUBATh UX
JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTHh U (HOPMYJIMPOBATH COOCTBCHHBIC 33J]au B 00pa30BATEIbLHOMN JCATEILHOCTH, B TOM YHCIIE TIPH
U3Y4YEHUU (PU3HKHY;

JaBaTh OLIEHKY HOBBIM CHUTYAI[USM, OIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (DU3HKE B MPAKTUYECKYIO 00JIaCTh KU3HEACITETbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC UJIEU, TIPEJIaraTh OPUTHHAIBHBIC TTOXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 337a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PELICHHUS.

Pabora ¢ unopmanmeii:

BJIQJICTh HaBBIKAMHU TOJYYEHUST HHGOPMAIMH (PU3UUECKOTO COACPKAHUS U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSTENIHO OCYIIECTBIISITh TOUCK, aHAJIN3, CHCTEMATH3allUI0 U UHTEPIIPETAIINI0 HHPOPMAIINHU Pa3IMYHBIX
BUJIOB U (DOPM MpeiCcTaBICHUS;

OLICHUBATh JOCTOBEPHOCTH HH(POPMAIIHH;

WCIIONB30BaTh CpeACTBA MH(POPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHM B  pEHICHUH
KOTHUTHUBHBIX, KOMMYHHKATUBHBIX W OPTaHU3AIMOHHBIX 3a7a4 C COOJIOJICHHEM TpeOOBaHHMI >PrOHOMHKH,
TEXHUKH OE€30MacHOCTH, TUTHEHBI, pPEeCypcoCcOepeKeHHs, TPABOBBIX U OJTUYECKUX HOPM, HOPM
MH(POPMAIMOHHOM 6€30MacHOCTH;

CO37aBaTh TEKCThl (DU3UYECKOTO COJEPKaHHMS B PAa3IUYHBIX (PopmMaTax ¢ y4ETOM Ha3HAYEHUSA
nH(pOpMaIUU U TIEJEBOMN ayTUTOPUH, BRIOUPAsi ONTUMAIIbHYIO (DOPMY MPEICTABICHUS U BU3YATH3aIIH.

KoMMyHnKaTHBHBIE yHUBEpPCaAJIbHbIE YUeOHbIE 1eliCTBUA:

OCYIIIECTBISTH OOIICHHE HA YpOKaX (DU3UKHU M BO BHE-YPOUHOU JNESTEILHOCTH,

pacro3HaBaTh MPEANOCHUTKH KOH(MIMKTHBIX CUTYAIlUH U CMATYATh KOH(IUKTHI;

Pa3BEPHYTO | JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHHUSI C HCTIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB;

MMOHUMATh W UCIIOJI30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIUBUIYAIbHON PabOTHI;



BBIOMpATh TEMAaTUKY U METOJbl COBMECTHBIX ACHCTBUN C y4€TOM OOIIUX MHTEPECOB M BO3MOXKHOCTEH
Ka)KJIOTO YJIeHA KOJIJICKTUBA;

MPUHUMATH €M COBMECTHOHM MeATEIhbHOCTH, OPraHM30BBIBATH W KOOPAUHHPOBATH ACUCTBHUS IO €&
JOCTUKEHHIO: COCTaBJIATh IUIAH JEHCTBUM, pacnpenenarTb poiu ¢ y4ETOM MHEHUN yYaCTHHKOB, OOCYXIaTh
pe3yNbTaThl COBMECTHON pabOTHI;

OLIEHUBATh KAauyeCTBO CBOETO BKJIAJa W KaXJIOT0 YYaCTHHKAa KOMaHAbl B OOIIMH pe3ylbTaT 1o
pa3pabOTaHHBIM KPUTEPHUSIM;

npeasaraTb HOBbIE IPOEKTHI, OLEHUBATh MU C MO3UIUN HOBU3HBI, OPUTMHAJIHHOCTH, MPAKTUYECKOU
3HAYUMOCTH;

OCYILIECTBIIATh IO3UTUBHOE CTPATErMUYECKOE ITOBECHUE B PA3JIMYHBIX CUTYALUSX, IPOSIBISITH TBOPUECTBO
1 BOOOpaKeHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHbI€ YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA
Camoopranuszaums:

CaMOCTOSITENIbHO OCYIIECTBIIATH IMO3HABATEIBHYIO JAEATEIHHOCTh B 00JacTH (M3MKW U aCTPOHOMUH,
BBISIBIISATH MPOOJIEMBI, CTABUTH M (POPMYITUPOBATH COOCTBEHHBIE 33]aUH;

CaMOCTOSITENIFHO COCTABJIATH IJIaH PEIICHUs Pacu€THBIX M KAYeCTBEHHBIX 3a]ay, IUIAaH BBITIOJHEHHS
MPAKTUYECKON PabOTHI C yUETOM UMEIOIIUXCS PECypCOB, COOCTBEHHBIX BO3MOKHOCTEH M MPEATNIOYTEHUN;

JlaBaTh OIEHKY HOBBIM CHTYAIIHIM;

paciupsaTh paMKHM y4eOHOTro MpeAMETa Ha OCHOBE JIMYHBIX NPEANIOYTEHUN;

JIeNiaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 32 PEIICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CTIOCOOCTBOBATh (POPMHUPOBAHUIO M TIPOSBICHHUIO 3PYAUIIMUA B 00JACTH (PU3HMKH, MOCTOSHHO MOBHIIIATH
CBOW 00pa30oBaTEeNbHBIN U KYJIbTYPHBI YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVICKT:

JaBaTh OIICHKY HOBBIM CUTYyallMsIM, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh, OLICHUBATh COOTBETCTBHE
PE3YIbTATOB LIETSM;

BJIAJIETh HABBIKAMU II03HABATEIBHOM peQIIEKCHH KaK OCO3HAHHMSA COBEPUIAEMBIX JEHCTBHH W
MBICIIUTENIBHBIX MTPOLIECCOB, UX PE3YIbTATOB U OCHOBAHMIA;

WCIOJIb30BaTh MPUEMBI peICKCUU TSl OLIEHKH CUTYallid, BEIOOpA BEPHOTO PEIICHUS;

yYMETb OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHHUS M0 UX CHIDKEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX IIPU aHAINU3€E PE3yIbTaTOB AEATEIbHOCTH;

MIPUHUMATD ce0sl, TOHMUMasi CBOU HEJOCTATKU U JJOCTOUHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MIPU aHAIHU3E PE3yNIbTaTOB ACITEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mpouecce nocTuKEHHMsS JTUYHOCTHBIX PE3YJIbTaTOB OCBOEHHUS MPOrpaMMbl MO (U3MKE ISl YPOBHS
cpenHero o06mero o00pa3oBaHUs |y OOYYarOIIMXCS COBEPUICHCTBYETCS OSMOIMOHAIBHBIN  HMHTEIJICKT,
MpeInoararonmii copMUPOBAHHOCTE:

CaMOCO3HaHUS, BKJIIOYAIOIIETO CHOCOOHOCTh MOHUMAaTh CBOE HSMOLMOHAIBHOE COCTOSHHE, BUJAETh
HaIpaBJIEHUs Pa3BUTHS COOCTBEHHON dMOITMOHAIBHON Cc(ephl, OBITh YBEPEHHBIM B CeO€;

CaMOpEryJIMpPOBaHMs, BKIIIOYAIOLIET0 CAMOKOHTPOJb, YMEHHE NPUHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBE/ICHHUEe, CIOCOOHOCTH aNalTHUPOBATHCA K SMOIIMOHAIBHBIM W3MEHEHHUSM W TPOSBISATH THOKOCTH, OBITH
OTKPBITHIM HOBOMY;;

BHYTpEHHEH MOTHBAIMM, BKJIIOYAIONIEH CTpeMJIeHHE K JOCTH)KEHHIO LeM U YCHeXy, ONTHUMU3M,
MHUIUATUBHOCTh, YMEHUE IEHCTBOBATh UCXO/IA U3 CBOMX BO3ZMOXKHOCTEN;

SMIIATUH, BKJIIOYAIOUIEH CHOCOOHOCTh MOHHMMATh 3MOIMOHAIBHOE COCTOSHUE APYTHX, YYUTHIBATh €ro
IIPU OCYILECTBICHUH OOIIEHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTpaMBaTh OTHOILIEHHUS C JAPYTUMH JIIOJBMH,
3a00TUTbHCA, IPOSBIATH HHTEPEC U pa3periaTh KOHPIUKTHI.



NNPEJMETHBIE PE3YJIbTATBI

K kxonmy oOyuenust B 10 kJacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)aTb
Cc(OPMHPOBAHHOCTH y O0YHAIOIIUXCS YMEHUH:

JIeMOHCTPHPOBATh Ha NpPUMEpPaXx polb M MECTO (PHU3MKH B (OPMHUPOBAHUU COBPEMEHHON HayqyHOH
KapTUHBI MUDPA, B PAa3BUTUH COBPEMEHHON TEXHUKU U TEXHOJIOIUH, B IPAKTUUECKON AEATEIbHOCTH JIO/IEH;

YUUTBIBaTh TIpaHMIBl IPUMEHEHHMsS M3Y4YEHHBIX (U3MYECKUX MoOJeNIel: MaTepualbHas TO4YKa,
MHepIUanbHas cHcTeMa OTcuéTa, a0CONMIOTHO TBEPAOE TENo, WACAIBHBIM Ta3, MOJEIH CTPOCHHS Ta3oB,
KHUJIKOCTEH M TBEPBIX TEJ, TOUCUHBIN NIEKTPUUYESCKHUM 3apsi/i IPU PELICHUH PU3NIECKUX 3a/1a4;

pacrio3HaBaTh (u3Muyeckue sBICHMS (Tpolecchl) U OOBACHATH MX HAa OCHOBE 3aKOHOB MEXAaHHKH,
MOJICKYJISIPHO-KMHETUYECKOM  TEOpUM CTPOEHHUs BeUIecTBA M DJIEKTPOAMHAMHKH: PAaBHOMEPHOE M
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBM)KEHUE, CBOOOIHOE Na/IeHUE TeJ, IBUKECHUE 110 OKPY>KHOCTH, HHEPIIHS,
B3auMoieiictBue Tel, Auddys3us, O6pOyHOBCKOE ABIKEHHE, CTPOCHUE KUIAKOCTEH M TBEPIBIX TEJ, N3MEHEHHE
o0bEMa Ten NpU HarpeBaHuu (OXJaKIEHHUHU), TEIUIOBOE PaBHOBECHE, MCIApEHUE, KOHJEHCALMs, IUIaBICHHE,
KpUCTaJIN3alMsl, KUIIEHNE, BIaKHOCTh BO3/yXa, ITOBBILICHUE JABJICHHs I'a3a IIPU €ro HarpeBaHUU B 3aKPbITOM
COCyJIe, CBSI3b MEXIY NapaMeTpaMH COCTOSHHS Ta3a B M30MIpOIeccax, AJIEKTPHU3alus Tel, B3auMOJEHCTBHE
3apsi/ioB;

ONUCBHIBaTh MEXAaHUYECKOE JIBUKEHHE, MCIONb3ysl (U3NYECKUE BEIMYUHBI: KOOpAWHATA, IIYTh,
nepeMelleHle, CKOpPOCTh, YCKOpPEHHE, Macca Teja, CHUJla, HMILYJbC Tela, KUHETUYecKas DSHeprus,
MOTEHIMAJbHAsT DHEPTUsl, MeXaHudeckas paboTa, MEXaHW4YecKass MOIIHOCTb, MpPHU OMUCAHWU IPABHIBHO
TPAaKTOBaTh (PM3MUECKUI CMBICI HCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAYCHUS U CIUHHIIBI, HAXOAUTH (OPMYIIBI,
CBSI3bIBAIOIIUE JAaHHYIO (PU3NYECKYIO BEJIMUMHY C IPYTMMHU BEIMYMHAMU;

OINMCHIBATh H3YyYEHHbIC TEIJIOBbIE CBOMCTBA Ted M TEIJIOBBIE SIBICHUS, MCIONB3Ys (U3NUYECKUe
BEJIMYMHBI: JTABJICHUE Ta3a, TEMIIEPaTypa, CPEIHsSI KHHETHUECKasi SHEPTHsI XaOTHUECKOTO JIBHKCHHST MOJIEKYIL,
CpeIHEKBaIpaTU4YHAs CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHss SHEprusi, paboTra Trasa,
KO3 (QUIMEHT MOJIE3HOT0 JIeHCTBUS TEIIOBOIO ABUraTeNs; IPU ONMCAaHUM MPABUIBHO TPAKTOBATH (U3NUECKUN
CMBICJI MCIIOJIb3YEMbIX BEJIIMYMH, UX O003HAUEHUsI U €JUHMILbI, HAXOJUTh (OPMYIIbI, CBA3bIBAIOIIME JaHHYIO
(U3NIECKYIO BETUUMHY C APYTUMH BEITHUMHAM;

OIMCHIBATh M3yYCHHBIE JJIEKTPUYECKHE CBOWCTBA BEMIECTBA W DIIEKTPHUYECKHE SBICHHS (IPOIECCHI),
UCHONB3ysl (PU3MYECKHE BEIMYMHBI: IJIEKTPUUECKUI 3apsjl, 3JIEKTpUYECKoe IoJjie, HamnpsyKEHHOCTh MOJI,
MOTEHIMAJ, Pa3HOCTh [OTEHLUANOB; MpPHU ONHCAHUU MPABUIBHO TPAKTOBaTh (PU3MUECKUN CMBICI
UCTIOJNB3yEeMBIX BEIMYMH, WX OOO3HAUYEHUS W EIAMHHUIBI, YKa3blBaTh (OPMYIBI, CBS3BIBAIONINE JIaHHYIO
(GU3NYECKyIO BETUYNHY C IPYTHMHU BEIINYHHAMHU;

aHAJIM3UPOBaTh (PU3NUECKUE MPOLECCHl U ABJICHUS, UCIONIb3Ys (U3NUECKHEe 3aKOHBI U MPUHLUIBI: 3aKOH
BcemupHoro Tsrotenus, |, |l u Il 3akonsr HbloToHa, 3aKOH COXpaHEHHs MEXaHWYECKON SHEpruH, 3aKOH
COXpaHEeHHS UMITYJIbCa, IPUHIUI CYNEPIO3UIIMN CHJI, IPUHITUIT PAaBHOIIPABHS WHEPIHUATBHBIX CUCTEM OTCYETA,
MOJIEKYJISIPHO-KHHETHYECKYIO TEOPUIO0 CTPOCHHUS BEIIECTBA, ra30BbIE 3aKOHBI, CBS3b CPEIHEH KHHETHYECKOM
SHEPIUU TEIIOBOTO JABMKEHHS MOJIEKYIN ¢ aOCOIIOTHOM TeMIepaTypoi, epBblii 3aKOH TEPMOJINHAMUKH, 3aKOH
COXpaHEHMs 3JEKTPUUECKOro 3apsja, 3akoH KyinoHa, mpu 3TOM pa3nnyaTrh CIOBECHYIO (DOPMYITUPOBKY 3aKOHA,
€ro MaTeMaTUYeCKOE BhIpaKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPHUHITUIIBI JICHCTBHS MAIllWH, MPHOOPOB W TEXHHYECKHX YCTPOWCTB; pa3iNvaTh
yCJIOBHUS UX OE€30MAaCHOT0 MCIIOJIB30BaHNS B TOBCEAHEBHOM KU3HH,

BBINOJIHATE 3KCIIEPUMEHTHI 110 HUCCIIEOBAHUIO (PU3UUYECKUX SBICHUNA M MPOLECCOB C HMCIIOJIb30BAaHUEM
NpsIMBIX M KOCBEHHBIX H3MEpPEeHHH, mpu 3ToM (opMynupoBaTh MpoOieMy/3ajady M TUIOTEe3y Yy4eOHOro
HKCIIEPUMEHTa, COOMPATh YCTAaHOBKY M3 MPEATIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT M (hOPMYyITHPOBATH
BBIBO/IbI;

OCYLIECTBIIATh TpsAMBbIE W KOCBEHHBIE HW3MEpeHUs (U3NYECKUX BEJIUYMH, NP 3TOM BHIOMpATh
ONITUMAITBHBIN CIIOCO0 M3MEPEHUs M HCIIOIB30BATh U3BECTHBIE METO/IBI OIIEHKHU TIOTPEIIHOCTEH H3MEPEHHUI;

WCCIIEIOBATh 3aBHCUMOCTH MEXAY (PH3MYECKUMHU BETMYWHAMH C MCIIOJIb30BAaHUEM TPSMBIX H3MEPEHHH,
IIPH ATOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YNbTaThl TMOIYYCHHOW 3aBHCUMOCTH (PH3MUECKUX
BEJIMYMH B BUJIE TAOJUIl U TpaUKOB, AeTIaTh BEIBOBI M0 pe3yJbTaTaM HCCIEI0BaHMS;



coOmoaTh TmpaBuia O€30MacHOr0 Tpyda TpPH TMPOBEACHWH HCCICAOBAHMM B paMKax y4eOHOTo
AKCIIEPUMEHTA, Y4eOHO-UCCIIeIOBATEILCKON U MPOCKTHOU NIEATEIHHOCTH C UCIOIB30BaHUEM HM3MEPHUTEIBHBIX
YCTPOHCTB U J1a00paTopHOro 000py10BAHNUS;

pelars pacuéTHbIe 3aJa4M C SABHO 33aJaHHOW (hU3MUECKON MOJeNbI0, UCIONb3ys (PU3nUecKre 3aKOHbI U
MPUHIIMIIBI, HA OCHOBE aHajM3a yCIOBHS 3aJaud BbIOMpATh (PU3MYECKYI0 MOJEINb, BBIICIATH (PU3NUYECKUE
BEJIMYUHBI U (POPMYJbI, HEOOXOAMMBIE JUIsi €€ PEIICHHUs, MPOBOIUTH PAcuéThl M OICHUBATh PEATbHOCTH
MOJIYYEHHOTO 3HAYCHUS (DU3HUECKON BEIIMUUHBL,

peliaTh KaueCTBEHHBIC 33JaYu: BBHICTPAUBATh JIOTUYECKH HEMPOTHBOPEUHBYIO IIETIOUYKY PACCYKICHUH ¢
OIOpPO¥ Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

MCIOJIb30BATh MPHU PEIICHUU YIeOHBIX 3a/1a4 COBPEMEHHbIC MH(POPMAIMOHHBIE TEXHOJIOTHH IS TIOUCKA,
CTPYKTYpUPOBAHUS, HWHTEPIPETANUA U TMPEACTABICHUS Y4eOHON M HAyYHO-TIOMYJSIpHOW WH(GOpMAINH,
MOJIYYEHHOM U3 Pa3IuYHbIX UCTOUHUKOB, KPUTHUECKU aHAIU3UPOBATH MOIy4aeMylo HH(OPMALIKIO;

MPUBOJIUTh TPHUMEPHl BKJIa/la POCCUHUCKUX U 3apyOEKHBIX YUYEHBIX-(U3UKOB B pa3BUTHE HayKH,
00BSICHEHHE MPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHUH;

UCIOJIb30BaTh TEOPETUYCCKUE 3HAHWS 10 (U3MKEe B TIOBCEIHEBHON JKU3HU IS OOECICUCHUS
0€30MacHOCTH NpU OOpalIeHUH ¢ MPUOOpaMU M TEXHUYECKUMH YCTPOMCTBAMH, ISl COXPAHEHMS 30OPOBBS U
COOJTIOICHHSI HOPM SKOJIOTMYECKOTO MOBEJCHUS B OKPYKaIOIIeH cpe/ie;

paboTaTh B TPYIIIE C BBINOJHEHUEM PA3IMYHBIX COIHUAIBHBIX POJICH, TUTAHUPOBATH PAOOTY TPYIIIIBL,
paIMOHATIFHO PACHPENIesaTh OOSI3aHHOCTH W IUIAHUPOBATH JCATEIBLHOCTh B HECTAHJAPTHBIX CUTYAIHSX,
a/IeKBaTHO OIICHUBATh BKJIAJ KaXJI0T0 U3 YYACTHUKOB TPYIIIBI B PEHICHUE PACCMAaTPUBAEMON MTPOOIEMBI.

K konmy oOyuenus B 11 kiacce mpeaMeTHBIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI OTPa)KaTh
c(OPMHPOBAHHOCTH y O0YJAIOIINXCS YMEHUH:

JEMOHCTPHPOBATh Ha TpPHUMEpPax POJdb U MECTO (U3UKH B (DOPMHPOBAHMHM COBPEMEHHON HAydHOMU
KapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOH TEXHUKH W TEXHOJIOTUW, B MPAKTHUYECKON AESATEIHLHOCTH JIOJIEH,
L[EJTOCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUDA;

YUUTHIBATh TPAHULIBI IPUMEHEHHS U3YYCHHBIX (PU3NYECKUX MOJIEeH: TOUeUHBINA AIIEKTPUUYECKUI 3apsa/,
Jyd CBETA, TOYCYHBIH HCTOYHHK CBETA, SJCPHAs MOJEIbh aroMa, HYKJIOHHAs MOJIEIb aTOMHOTO sapa MpH
pereHnu GU3MIECKUX 3a7a4;

pacrno3HaBaTh (hu3HUecKue sIBICHUS (MPOILECChl) M OOBACHATh UX Ha OCHOBE 3aKOHOB JJIEKTPOJMHAMHUKHU
Y KBaHTOBOM (DM3HKU: ANEKTpUYecKasi MPOBOAUMOCTh, TEIIIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE ACHCTBUS
TOKa, B3aMMOJICHCTBIE MarHUTOB, JICKTPOMArHUTHAS WHAYKIIHS, JCHCTBHE MATHUTHOTO TIOJIS HA MTPOBOJIHHK C
TOKOM W JIBFDKYIIUHCS 3apsij, dJEKTPOMArHUTHBIE KOJICOAHUS W BOJIHBI, MPSMOJIMHEHHOE paclpoCTpaHEHUE
CBETa, OTpakeHHUe, IpelomiieHue, MHTephepeHuus, Audpakiuus U MOJSIpU3alUs CBETa, IUCIEPCUS CBETa,
dotoanexktpudeckuii 3pdext (porodddexr), cBeToBOE NaBIeHNE, BOSHUKHOBEHUE IMHEHYATOTO CIIEKTpa aToMa
BOJIOPO/1a, €CTECTBEHHAS M UCKYCCTBEHHAS PaITHOAKTUBHOCTB;

OIHMCHIBATh M3y4EHHBIC CBOMCTBA BEIIECTBA (JEKTPUYCCKHE, MATHUTHBIC, ONITHYECKUE, IIEKTPHUICCKYIO
MPOBOAMMOCTh PA3JMUYHBIX CpEel) U DJICKTPOMArHUTHBIE SBJICHHS (MPOILIECCHI), HCIONB3Yysd (PU3NYECKUE
BEJIMYMHBI: AJIEKTPUUYECKUIN 3apsll, Cujla TOKA, DJIEKTPUYECKOE HaMpsHKEHHUE, DIIEKTPUYECKOe COMPOTUBICHUE,
Pa3HOCTh MOTEHIIMAJIOB, JIEKTPOJBMIKYINAs CHila, paboTa TOKa, MHAYKIMS MarHUTHOTO TOJs, cuia Amrepa,
cwia JlopeHIa, MHIYKTHBHOCTh KATYIIKH, YHEPTHUS JJIEKTPUICCKOTO0 U MAarHUTHOTO TIOJICH, MMePUOJ M YacToTa
KosjeOaHuil B KonebaTeIbHOM KOHTYpE, 3apsii M CHjla TOKa B MPOLECCE TApPMOHUYECKHUX JJIEKTPOMArHUTHBIX
KosneOaHuif, (OKYCHOE pacCTOSHUE W ONTHYECKas CHUJia JIMH3bI, MPU OMHCAHUU TPABUIBHO TPAKTOBATH
(GU3HYECKUN CMBICT HCIOJB3YEeMBIX BEJIIMYWH, WX OOO3HAYCHUS W CJAWHHIBI, YKa3bIBaTh (OPMYJIBL,
CBSI3BIBAIOIIHUE IAHHYIO (PU3WUYECKYIO BEIMYUHY C IPYTUMHU BEIMUNHAMU;

OIMHCHIBATh M3yUeHHBIC KBAHTOBLIEC SIBIICHUS U TPOIIECCHI, UCIIONB3Yys (PU3NUECKHE BETUYUHBI: CKOPOCTh
ANEKTPOMArHUTHBIX BOJH, JUTMHA BOJHBI M YACTOTA CBETA, DHEPTUS U UMITYJIbC ()OTOHA, IEPHO/] MOIypaciaja,
SHEPTUsl CBSI3U aTOMHBIX SACp, NMPH OIMHMCAHWW IPABWIBHO TPAKTOBATh (PU3MUYECKUN CMBICI HCIIOIH3YEeMBIX
BEJIMYHH, UX 0003HAYCHUS M CTUHUIIBI, YKA3bIBaTh (POPMYJIBI, CBA3BIBAIOIINE JTAHHYIO (DU3UYECKYIO BEJTUIHHY C
JIPYTUMHU BEJIMYUHAMU, BRIYUCIATH 3HAUCHUE (PU3NIECKON BETTUYHHBI;



aHATM3UPOBaTh (U3NYECKUE NTPOLECCHI U ABICHMS, UCIOJb3Ysl GU3NYECKHUE 3aKOHBI U MIPUHIUIBL: 3aKOH
Oma, 3aKOHBI IOCJIEA0BATENBHOIO U NapalIeIbHOIO COEAMHEHHSI IPOBOAHUKOB, 3aK0H Jkoynsa—JIeHua, 3akoH
ANEKTPOMAarHUTHOM MHAYKLMHU, 3aKOH NPSMOJIMHENHOTO PAaclpOCTPaHEHMsI CBETA, 3aKOHBI OTPa)KEHUs CBETA,
3aKOHBI NPEIOMJICHUs CBETa, ypaBHEeHUEe DWHIITeHHa A (GoTod(PdeKTa, 3aKOH COXpaHEHHsI SHEPrUH, 3aKOH
COXPAHEHHs HUMIIYJIbCa, 3aKOH COXPAHEHHUs DIIEKTPUYECKOrO 3apsja, 3aKOH COXPAHEHHsS MacCOBOIO YHCIIA,
noctynarsl bopa, 3aKOH paZinOaKTUBHOTO pacmajia, Mpu 3TOM pas3inyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHa,
€ro MaTeMaTU4YeCKOE BHIPAKEHHUE U YCIIOBHSI (TPaHHIIbI, 00JaCTH) MIPUMEHUMOCTH;

OIIpEACIIATh HAIPABICHUE BEKTOPA MHAYKIIMM MAarHUTHOIO IOJIS MPOBOJHUKA C TOKOM, CHiIbI AMIiepa U
cunel JlopeHia;

CTPOMUTb U OIMCHIBATh N300pakeHNE, CO3/1aBAEMOE INIOCKUM 3€PKaJioM, TOHKOH JINH30M;

BBITOJIHATH 3KCIIEPUMEHTHI 110 HUCCIICAOBAHUIO (PU3MUECKUX SBICHUH M MPOILIECCOB C HCIOIB30BAaHUEM
IOPSMBIX M KOCBEHHBIX M3MEpPEHMH: Ipu 3TOM (HOpMyIupoBaTh NpobieMy/3afady M THIOTE3y y4eOHOro
HKCIEPUMEHTA, COOUpaTh YCTAaHOBKY M3 MPEAJIOKEHHOIO 000PYA0BaHMs, IPOBOIUTH ONBIT U (hOPMYIMPOBATH
BBIBO/IbI;

OCYLIECTBIISITH TPSAMBIE U KOCBEHHBIE W3MEpEHUs (U3NYECKUX BEIMYMH, INPH 3TOM BBIOMpPATH
ONTUMAJIbHBIN CIIOCO0 U3MEPEHHUS U UCII0JIb30BaTh U3BECTHBIE METO/IbI OLIEHKU IOIPEIIHOCTEN U3MEPEHUI;

UCCIIeI0BaTh 3aBUCHUMOCTH (PU3MUYECKUX BEIMYMH C HMCIIOJIb30BAaHHEM IPSIMbBIX M3MEPEHUH: MPU 3TOM
KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATH PE3yJbTAThl MOJYYCHHOW 3aBUCHMOCTH (PM3MUYECKUX BEIMYUH B
BUJIe TaOJHII U TPAQHKOB, I€TaTh BHIBOABI 110 Pe3yJIbTaTaM UCCIIETOBAHHMS;

coOiogaTh mpaBuia 0Oe30lacHOro Tpyda IpH NPOBEIEHUM HCCIEIO0BaHMM B paMKax ydeOHOro
HKCHEPUMEHTA, y4eOHO-UCCIIEA0BATENbCKOM U MPOEKTHOM EATENBHOCTH C MCIIOJIb30BAaHUEM HM3MEPHUTEIbHBIX
YCTPOKUCTB M J1a00OPaTOpPHOTO 000PYIOBAHNUS;

pemars pacu€THbIC 33aJ[a4M C SBHO 33JaHHONW (PU3MYECKON MOJIENbI0, HCIIONIB3ys (PU3UYEeCKHE 3aKOHBI U
IPUHIUIBI, Ha OCHOBE aHAJIM3a YCJIOBUSA 3aJaud BbIOUpPATh (U3UUECKYIO MOJENb, BBIIEIATH (hU3HUYECKHE
BEIMYMHBI U (POpMysbl, HEOOXOAMMbIE A €€ pEeLIeHMs, MPOBOAUTH PacuéThl M OLICHHWBATh PEAJbHOCTD
MOJIyYEHHOT'0 3HaYeHMs (PU3NYECKON BETMUHHBI;

peliaTh KaueCTBEHHBIE 33Jauu: BBHICTPAWBATH JIOTHYECKU HENPOTUBOPEUMBYIO IIETIOUYKY PACCYKIEHUHN C
OTOPOM Ha U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

UCIOJIb30BATh MPU PEIICHUHU Y4eOHBIX 3a]1a4 COBPEMEHHbIE HH(POPMALIMOHHbIE TEXHOJIOIUHU IS TOMCKa,
CTPYKTYpUPOBAHUs, HWHTEPIpETAllMd U TPEACTaBICHUS Y4eOHOM M HaydHO-NONYJSIpHOW MH(pOpMaLuy,
MOJIYYEHHOM U3 pa3IU4HbIX HCTOYHUKOB, KpDUTUUECKU aHAJIM3UPOBATh MOITy4aeMyI0 HH(OPMALIHIO;

OOBSACHATH MPUHLUIBI IEHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOMICTB, pa3anyarh YCIOBUS UX
0€30IacHOT0 MCIOJIb30BaHNS B IOBCEAHEBHOM KHU3HH;

NPUBOANUTH TNPUMEPHl BKJIA/Ja POCCUHCKUX M 3apyOeKHBIX YYEHBIX-(DU3UKOB B pa3BUTHE HAyKH, B
00BSICHEHHE NPOLIECCOB OKPYKAIOILEr0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIOJIb30BaTh TEOPETUYECKHE 3HaHMS MO (U3MKE B TIOBCEIHEBHOM KH3HU IS OOecreyeHHs
0€30MacHOCTH MpH OOpaIeHUU ¢ MpUOOpaMM M TEXHHUUECKUMH YCTPOMCTBaMH, JJS COXPaHEHHs 370pOBbs U
COOJIIOJICHHSI HOPM KOJIOTHYECKOT 0 MOBEACHUS B OKpYXKaroIlel cpesie;

paboTaTh B TpYIIE C BHIIOJHEHUEM Pa3IMUYHBIX COLHUAIbHBIX POJIEH, MJIAaHUPOBATh PabOTy TpPYMIbI,
palMoOHAJIbHO pacHpelesaTh OO0S3aHHOCTH M IUIAHUPOBATH JEATEIbHOCTh B HECTAaHAAPTHBIX CUTYaLUSX,
aJIeKBaTHO OIIEHWBATh BKJIAJ] K&KIOTO U3 YUaCTHUKOB IPYIIIBI B PELICHUE paccMaTprUBaeMoi poOIeMbl.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

KoauuecTBO 4acoB

JuaexkTpoHHble (UU(poBbHIE)

Ne n/m HaumeHoBaHue pa3ejioB H TeM IPOrpaMMbl KonTpoan IIpakTnyeck
Bcero o0pa3oBaTe/ibHbIe pecypchl
HbIE ue padboThbl
padoThI

Paznen 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
11 ®u3uKa 1 METOJbl HAYYHOI'O TTO3HAHUS 2 1 nggg&f&igﬁﬁfﬂbf?z

Uroro no pazneny 2

Pa3zpen 2. MEXAHUKA

bubmmorexa [IOK
21 Kuemariica > ! https://m.edsogru/7f41bf72
bubmmorexa [IOK

22 Humaminia ! 3 https://m.edsocI)_Fru/7f41bf72
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE 6 1 1 ngjﬁ;f;i?ﬁﬁ £41bf72

Hroro no pasneny 18

Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUHAMUKA
3.1 ‘ OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPUH 9 1 https://m.edsoo.ru/7f41bf72
3.2 ‘ OCHOBBI TEPMOAMHAMUKHI 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTtHble cocTosiHUS BenlecTBa. dazoBbie 5 bubmmoreka [JOK

MEPEXO0IbI https://m.edsoo.ru/7f41bf72

Hroro no pasneny 24

Paznen 4. JIEKTPOJANHAMUKA
4.1 ‘ DneKTpocTaThKa 10 3 https://m.edsoo.ru/7f41bf72
49 [TocTosTHHBIN PNEKTPpUYECKUN TOK. TOKH B 12 1 bubnmoreka [JOK

pa3IMYHBIX cpellax https://m.edsoo.ru/7f41bf72

Hroro no paszneny 22

PesepBHOE Bpems 2 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 9
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11 KUIIACC

KoumnuectBo yacos
Ne o/ HaumeHoBaHue pa3/ie/ioB M TEM MPOTPAMMBbI Koutpoasn  IIpakTnuec aaekponHbic (HppoBLIc)
Bcero o0pa3oBaTejbHbIe pecypchl
ble padoTbl  KHe
padoTshI
Paznea 1. JIEKTPOJAUHAMUKA
1.1 MarsuTHOe 1moJjie. DIeKTPOMarHuTHAs HHTYKITHS 11 1 3 E;ILZHII;I;T:(;(::)(])_ISIE £41c97c
Utoro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
2.1 MexaHU4YeCKHUEe U AJICKTPOMAarHUTHBIE KOJIeOaHMsI 1 https://m.edsoo.ru/7f41c97c
2.2 MexaHuuyeckue 1 3J€KTPOMarHUTHbIE BOJIHbI 1 https://m.edsoo.ru/7f41c97c
2.3 OnTuka 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24
Pa3nen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBLHOCTH
3.1 ‘ OCHOBBI CTICTIHAIBHOM TE€OPHUH OTHOCUTEIIHHOCTH 4 1 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEeHThI KBAHTOBOW ONTHUKU 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue atoma https://m.edsoo.ru/7f41c97c
4.3 ‘ AToMHOE S1p0 5 https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 15
Pa3nen 5. 9JIEMEHTbBI ACTPOHOMUU U ACTPODPU3UKHU
5.1 ‘ DJeMeHTBl aCTPOHOMUU U aCTPOPHU3UKU 1 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny
Pa3nen 6. OBOBLIAIOLIEE TIOBTOPEHUE
6.1 O6o0maroiee MTOBTOPEHHE 4 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny
PeszepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 7 8
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IHOYPOYHOE IIVTAHUPOBAHUE 10 KVIACC
KoangecTBO 9acoB Hara JlaTa
Ne Tema ypoka KonTpoa MpakTuy H3y4eH H3yYeH DJleKTpOHHbIE N (POBHIE
n/n Bcero bHBIE ecKHe usi usi o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI Ilnan. PDakr.
1 ®usnka — Hayka o npupoze. Hayunsie MeTonbl 1 1.09 Bu6mmoreka LIOK
HO3HAHUS OKPYXKAOIIEro MUpa https://m.edsoo.ru/ff0c32e2
Pone 1 MecTo puznkn B GopMUpOBAaHUY COBPEMEHHOU 5.09
2 Hay4yHOU KapTg)HbI MHpach f[paIfTquCKOﬁ I[CI:ITGJII)HOCTI/I 1 bubamorera LIOK
. ’ https://m.edsoo.ru/ff0c33e6
nroaen
Mexannueckoe ABMkeHUE. OTHOCUTENBHOCTD 8.09
3 MeXaHW4ecKoro ABMkeHus. [lepememnienue, CkopocTh 1 bubmorexa LIOK
’ ’ https://m.edsoo.ru/ffoc3508
yCKOpeHue
PaBHOMEpHOE NPSAMOIMHENHOE JBUKEHUE. 12.09 Bu6mmoreka [IOK
4 . 1 1
BX01H0ii KOHTPOJIb. https://m.edsoo.ru/ff0c3620
) PaBHOYCKOpEHHOE NIPSMOJIIMHEWHOE ABUKCHHUE. 1 15.09 bubmoreia LIOK
https://m.edsoo.ru/ff0c372e
6 CBo0OoHOE TIaieHne. Y CKOpeHHe CBOOOTHOTO MaACHHUS 1 19.09 bubmorexa HOK
https://m.edsoo.ru/ff0c39cc
KpuBonuueiinoe npmwkeHue. J[BmkeHne MaTepruaIbHOM 22.09
7 TOYKH IO OKPY>KHOCTH. 1 1 bu6imoreka [IOK
JlaGopaTopHasi padora Ne 1 «3yuenune ABHKEHU S https://m.edsoo.ru/ffOc3ada
TeJIa M0 OKPYKHOCTH.
8 [Ipuaumn otHocurensHOCTH ["anunes. MHepunanbHble 1 26.09 Bu6immoreka [IOK
cuctemsl orcuera. [lepsriii 3akoH HproTOHA https://m.edsoo.ru/ff0c3be8
9 Macca tena. Cuna. [Ipuauun cynepnosunuu cui. Bropoit 1 29.09 Bbu6imoreka [IOK
3akoH HpIOTOHA /U151 MAaTEpUAITbHOM TOUKH. https://m.edsoo.ru/ff0c3be8
10 Tperuit 3axoH HeloTOHA /U1 MaTepUaNnbHbBIX TOUEK 1 3.10 bubamoreta LIOK
https://m.edsoo.ru/ffOc3be8
3aKoH BceMUpPHOTo TaroteHus. Cuina Tspkectu. [lepas 6.10 Bu6mmoreka LIOK
11 1
KOCMHYECKast CKOPOCTb. https://m.edsoo.ru/ff0c3d00
12 Cuna ynpyroctu. 3akoH 'yka. Bec Tena. 1 1 10.10 bubanoreka [HOK
JIaGopaTopuast padora Ne 2 «Mzmepenue KecTkocTu https://m.edsoo.ru/ff0c3e18
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NPYKHHBI».

Cuna tpenus. Kosgounuent tpenus. Cuna 13.10
. ;;)SrrzomBneHm NIpY ABM>KCHUH T€Ja B )KUIKOCTU WIH BuGmorexa LIOK
https://m.edsoo.ru/ff0c3f76
JlabopaTopHas pa6ora Ne 3 «3mepenne
K03(PuLMEeHTAa TPEHUS CKOJIbKEHHUS».
[TocTynarensHOE U BpalaTeIbHOE ABIKEHIE a0COMIOTHO 17.19
TBEpHoro tena. MoMmeHT cuiibl. [1nedo cumel. Yenosus
14 paBI})IOBecm TBEpHoro Tena. JJabopatopuast padora Ned bubamoreta LIOK
N https://m.edsoo.ru/ff0c41a6
«3yyeHne paBHOBecHs TeJa O] JeiicTBHEM
HECKOJbKHMX CHJI».
Nmmynsc MaTepuaibHONM TOYKHU, CUCTEMBI MaTEPUATIbHBIX 20.10
15 Toqei. I/IMHYJ'H:IZ} CHJIBI. 3aKOH COXPaHEHUS PIMHI;)’HLC&. bubamorexa LIOK
https://m.edsoo.ru/ff0c43d6
PeakTuBHOE IBMKEHUE
Pabora u momHOCTE cuibl. KnHeTnueckast sHeprus 24.10
16 MaTepHaan(I)];I“ Touku. Teopema 00 I/I3M€HCHI/II/Ip bubamorexa [IOK
. https://m.edso0.ru/ff0c4502
KHUHETHYECKOH 3HEPrUu
Ilorennumansaas 3ueprud. [loreHmanpHas YHEPrUus 27.10
17 yIpyro ﬂeQ)opMHpOBI;HHoﬁ HPYXUHBL HOTCHHEaJII)HaH bubnmorexa LIOK
https://m.edsoo.ru/ffOc461a
SHEprusl Tena BOIHM3H MOBEPXHOCTH 3eMITH
IToTeHumanbHbIe 1 HENOTEHUUATBHBIE CUJIbL. CBSI3b 7.11
18 paboTHI HETIOTEHIIMAIBHBIX CHII C H3MEHEHUEM bubmmnoreka [IOK
MEXaHHUYECKOW SHEPTUH CUCTEMbI TeJl. 3aKOH COXPaHCHUSI https://m.edsoo.ru/ff0c478c
MEXaHUYECKON SHEPrUuu
JlabopaTopHast pabora NeS«ccnenoBanue cBA3U 10.11
19 paboThI CHITBI C ©3MEHEHHEM MEXaHUYECKOW DHEPTUH Tella
Ha TIPUMEPE PACTIKEHHUS PE3UHOBOTO JKI'yTay.
20 KonTpoabnas padoraNel no teme «Kunemartuka. 14.11 bu6mmotexa [JOK
JluHamuka. 3aKOHBI COXpaHEHUS B MEXaHUKE» https://m.edsoo.ru/ff0c4b74
21 OCHOBHBI€ MOJOXKEHUS MOJIEKYJISIPHO-KUHETUYECKOU 17.11 bubmmnoreka [HOK
teopun. BpoyHoBckoe napmwkenne. Tuddysus https://m.edsoo.ru/ff0c4dc2
Xapaktep ABMKCHUS U B3aUMOJACHCTBUS YaCTHULL 21.11
22 BellecTBa. MoJienn CTpOEHNUs Ta30B, )KUIKOCTER U

TBEPBIX TeI
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23 Macca monekyn. KonnuectBo Bemectna. [locTtosiHHast 24.11
ABoranpo
24 TemnoBoe paBHOBecHe. TeMmepaTypa U €€ U3MEpEHHUE. 28.11
[Tkana temnepatyp Lenbcus
25 Wneanprsrnii raz 8 MKT. OcroBHoe ypaBHeHne MKT 112 ]I?ES::I;I/?nTZI;aSOO.ru fffocafde
P o brmorera LIOK
Mertneneesa-Knaneiipora https://m.edsoo.ru/ff0Oc511e
27 3akon JlanpToHa. ['a30BbIe 3aKOHBI 8.12
JlabopaTtopHas padora Ne 6 «MccienoBanue 12.12
28 3aBHCHMOCTH MEKIy MapaMeTPaMu COCTOSIHUSA
Pa3peKeHHOro0 raza». JKCnepuMeHTalbHAs MPOBepPKa
3akoHa I'eii-JIroccaka.
29 H3omporiecchl B UICaIbHOM ra3e U X rpaduueckoe 15.12 Bbubaunoreka [IOK
IpE/ICTaBIICHHE https://m.edsoo.ru/ff0c570e
30| crocote st moononm, Komseoras semnom n paiors o bimorera LIOK
BryTpeHHss 3HEPTHUS 0THOATOMHOTO HUAEaTHHOTO Ta3a hitps://m.eds00.0u/T0c5952
31 Buibl Temionepenaun 22.12 bubmorexa LIOK
https://m.edsoo.ru/ff0c5c36
39 VnenapHas TEIIOEMKOCTBD BelecTBa. KOMMUeCcTBO TEMIOTHI 26.12 Bubnmnorexa [JOK
npH Tervionepeaaye. AauadbaTHbI MpoIece https://m.edsoo.ru/ff0c5c36
33 IIepBblil 3aKOH TEPMOJMHAMUKH U €I0 IPUMEHEHUE K 29.12 bu6mmotexa [IOK
u3ompoIeccaM https://m.edsoo.ru/ffOc5efc
34 Heob6paTtumocTs npoueccoB B npupoje. Bropoii 3akon Bbu6imoreka [IOK
TEPMONHAMHUKH https://m.edsoo.ru/ff0c6230
35 IIpunnun aeiicteus u KIIJ TennoBoit ManHb BhPtItiJ;H/(l)rTrleIe(ZsI(_)[SII’fj /60c600a
36 Hukn Kapro u ero KI1/1
37 DKOJOruYecKre MpoOIeMBI TeIIIOIHEPTCTHKH
38 O6o6matonuii ypok «MomnekynspHas Gusuka. OCHOBBI bubmmnoreka [JOK

TEPMOANHAMUKUN

https://m.edsoo.ru/ff0c6938
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KonTtpoabnas padora Ne 2 o teme «MonekynspHas

Bbubnnoreka

39 ¢usnka. OCHOBBI TEPMOJHHAMUKI https://m.edsoo.ru/ff0c6a50
40 [Tapoobpa3oBanue u koHaeHCanus. icnapeHue u KureHue bubmmorexa LIOK
https://m.edsoo.ru/ff0c63b6
41 AOCOIOTHAsI U OTHOCHUTEBHAS BIAYKHOCTH BO3yXa. bubnmoreka
Haceimiennslii nap https://m.edsoo.ru/ff0c64d8
2| Amworporun contorsepmoranon Krigine cpmoman, bmiorera LIOK
CoBpeMeHHbIE MaTEpHATSI https://m.edso0.ru/ff0c65f0
43 IInaBnenue u KpucTaJM3anus. Y AejIbHas TEII0Ta Bu6mmoreka [IOK
aBneHus. CyOonumarius. https://m.edsoo.ru/ff0c6708
Bu6mmoreka [IOK
44 Ypapiiee Tensosoro anasca https://m.edsIcl)o.ru/ff0c6820
45 OnekTpu3auus Tes. JNeKTpudecKuil 3apsia. JIBa Buja bubamoreka [HOK
JMEKTPUUYCCKUX 3aPSI0B https://m.edsoo.ru/ff0c6bcc
46 [IpoBoAHMKH, TUIIEKTPUKH U TIOTYIIPOBOAHUKH. 3aKOH Bu6mmoreka [IOK
COXpaHEHHUs ITEKTPUIECKOr0 3apsiaa https://m.edsoo.ru/ff0c6bcc
47 BsaumopaeiictBue 3apsnoB. 3akoH Kynona. Toueunsrit bubanoreka [HOK
SIICKTPHYECKUI 3apsi/] https://m.edsoo.ru/ffOc6ced
R
HATpAKEHHOCTH https://m.edsoo.ru/ff0c6df2
49 Pabora cui anekrpocraTrueckoro moss. [lorenmmar. Bubnmnorexa [JOK
Pa3HOCTh NOTEHIINAJIOB https://m.edso0.ru/ff0c6f00
50 [IpoBOAHMKH M AUBIEKTPUKH B AJIEKTPOCTATHUECKOM Bbu6imoreka [IOK
mojie. JIudmeKTpuaecKkas IpOHUIIaeMOCTh https://m.edsoo.ru/ff0c7018
. bubmuoreka [IOK
>1 nexrpodukocts. Korercarop https://m.edsljo.ru/ff007126
59 ONeKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOpa. DHEPrus bubnmnoreka [HOK
3apsHKEHHOT0 KOHIEHcaTopa https://m.edsoo.ru/ff0c72c0
53 JladopaTopHasi padora Ne 7 "U3mepenue
IeKTPOEMKOCTH KOHIeHcaTopa'
54 IIpunnun aefcTBUS U TPUMEHEHNE KOHAEHCATOPOB,

KOIMUPOBAJILHOI'O allrapara, CprfIHOFO IIpUHTEpA.
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DIEKTPOCTATUICCKAS 3AIUTA. 3a3EMIICHHE
3IEKTPOIPUOOPOB

OJNEeKTPUUECKUH TOK, YCIOBHSI €r0 CYILIECTBOBaHMS.

55 ITocTosauBIH ToK. CHita Toka. Hampspkenue.
Comnportusnenue. 3akoH OMa JijIsl yyacTKa Lenu
[locnenoBarensHoOE, MapaieNbHOE, CMEIIAHHOE
coeZMHeHNe NpoBOAHUKOB. JIabopaTopHast padora Ne 8

56 «HAzyuenmne cnljemanﬂoro coe)mlfeﬂml: pe31/1pcmpon». Brbmmorexa LIOK

https://m.edsoo.ru/ff0c74f0
[ocnenoBaTenbHOE U MapaiiesibHOE COeNHEHUE
NPOBOIHHKOB.

57 PaboTta 1 MOIITHOCTH IEKTPUIECKOTO TOKA. 3aKOH bubmmoreka [HOK
Jxoyns-Jlenma https://m.edsoo.ru/ff0c7838
3akoH OMa Ji1s1 TOJTHOH (3aMKHYTOM) 3J1eKTpHUYecKon

58 nenu. Kopotkoe 3ampikanue. JlaGopaTtopHas paGora Ne bubmmoreka [HOK
9«U3mepenne IAC HCTOYHUKA TOKA U €r0 https://m.edsoo.ru/ff0c7ae0
BHYTPEHHET0 CONPOTUBJIEHUS
DJeKTpoHHAas MPOBOIUMOCTh TBEPIBIX METAILIOB.

59 3aBHCUMOCTbH COIIPOTHUBIICHUSI METAIJIOB OT TEMIIEPATYPHI.

CBepXIIpOBOIUMOCTh

60 OnexTpruyecKkuii TOK B Bakyyme. CBONCTBA AEKTPOHHBIX
MYYKOB
[MonynpoBOIHUKY, WX COOCTBEHHAS U IPUMECHASI

61 HpO]ZO,Z[pI/IMOCTB. CaoiicTBa p—n—nepexor;a. bubnmorexa LIOK

https://m.edsoo.ru/ff0c84ae
[MonynpoBoJHHKOBBIE TIPUOOPHI
DJeKTpUUYECKH TOK B paCTBOpaX U paciijiaBax
62 3HCKT§0IH/ITOB. SHCKTpI:)J]HTI/I‘I;)eCKaSIp,Z[I/ICCOI_II/IaLII/IS{. Bubmorera LIOK
https://m.edsoo.ru/ff0c82ba
OnexTponu3

63 OnexTpuyecKuil ToK B ra3ax. CaMOoCTOATENbHBIN 1 Bbu6imoreka [IOK
HECaMOCTOSITENbHBIH pa3psia. Monaus. [lnazma https://m.edsoo.ru/ff0c84ae
DJeKTpuuecKre MPUOOPHI U YCTPOUCTBA U MX

64 npaKTI/I:quKoe HpI/II)MeHIe)HI/Ie.);_[pI;BI/IHa TEXHUKU Bubmiorexa LIOK

https://m.edsoo.ru/ff0c86fc
Oe3omacHoCTH
65 O60o06uIaroImii ypok «IeKTPOIUHAMUKAY Bubmmorexa LIOK

https://m.edsoo.ru/ff0c88be



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be

KontpoabHast padora Ne3no teme «DIEKTPOCTATHKA.

bubmmoreka [JOK

66 TlocTtosaHHBIN 2NEKTPUUECKUNA TOK. TOKH B Pa3IuyHBIX 1 https://m.edsoo.ru/ffoc8aga
cpenax»
67 IIpoMeKyTOUYHAS ATTECTA 1 bubmorexa HOK
POMEIKYTOMHAR aTTECTAINI https://m.edsoo.ru/ff0c8c56
bubmmoreka [IOK
P i 1
68 CCPBILIN YPOK https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
[1]
Jlj;-n Tewa ypoxa Bcero Kontpoaensie — Ipakrueckue II/I[:;:CHI/ISI :)I;l[()l:ll:())]:;feﬂbﬂble
padoThbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBHI U UX

1 B3auMoeicTBUE. MarHuTHOE II0JI€E. 1 bu6nmorexa LIOK
Bexkrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHON MHIYKIIMH
MarauTtHoe 1ose MPOBOJHHKA C

5 ToKOM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3anmoaeiicTBre mpoOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopnas pabora «3yuenue 1 1 bubmmnoreka HOK
MAarHUTHOTO IOJIA KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [JOK
«HccnenoBanue aeCTBUSA https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TOJIS Ha

5 JBIOKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubnuoteka [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DJneKTpoMarHuTHas HAykuus. [lotok

6 BEKTOpa MarHuTHOM MHAYKIHH. IJC 1

WHJYKIUU. 3aKOH 3JIEKTPOMArHUTHOM



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

nHaykiuu Gapanes

10

JlaGopaTopHas pabora
«HccnenoBanue sIBICHUS
ANEKTPOMArHUTHOW WHTYKITHFD)

NuaykTuBHOCTB. SIBIICHUE
camouHaykiuu. JIC caMOMHAYKIIUH.
DHeprusi MarHUTHOTO MOJIsl KATYLIKHU C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPUTEIIN 2JIEMEHTapPHBIX YaCTHII,
WHAYKIIMOHHAS TI€Yb

O6o06maromuit ypok «MaruutHoe
noje. DIEeKTPOMarHUTHAS HHIYKIHS)

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmorexa [IOK
https://m.edsoo.ru/ff0ca600

bubmmoteka IIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas padota no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS

bubmmoteka IIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBparienue sHEprun

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HUTH OT JJIMHBI HUTH U MacChl Ipy3a»

14

KonebarenpHbiil koHTYp. CBOOOAHBIC

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
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

QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
OJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIrUr B UACAIIbBHOM
KoJIe0aTeIbHOM KOHTYpE

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

16

[IpencraBnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanusa. Pe3onanc.
BreIHyKICHHBIC 3JIEKTPOMAarHUTHBIC
KoJeOaHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblit Tok. CHHYCOUJAIBHBIN
MepEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKa. AMIUTUTYIHOE U
JICWCTBYIOIIEE 3HAYEHUE CHIIbI TOKA U
HaIpsKEeHUs

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpaucpopmarop. [Ipoussoacrso,
nepeavya u noTpedieHue
JIEKTPUYECKON SJHEPTUN

Y CTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE IIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JIeKTponepenady

DKOJIOTUYECKNE PUCKH TIPU
IIPOU3BOACTBE NIEKTPOIHEPTUH.
Kynberypa ncnonb3oBanus
AJIEKTPOIHEPIUH B IOBCEAHEBHOMN
KU3HU

bu6nunorexa LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHn4yecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTthb

bubnunoreka LIOK

21
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunble ¥ MPOIOJILHBIE BOJIHBI
99 3ByK. CKOpOCTH 3BYyKa. ' pOMKOCTh bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DJIeKTPOMAarHUTHBIE BOJIHBI, UX
23 cBoiicTBa u ckopoctk. [llkana bubmmorexa LIOK
P ' https://m.edsoo.ru/ffOccfe0
AIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmonoxkarus
o5 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsmonnHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmuoreka [JOK
Todeunsblili ICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUS
27 cera. [locTpoenne n3zodpaxxeHuii B bubmmorexa [TOK
' p p https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3epKajie
[Ipenomnenue cera. [lomHoe
28 BHYTpEHHee oTpakeHue. [IpenenpHblii bubmuorexa [JOK
YTOJ TIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlaGopatopnas pabora «3mepenue bu6muoreka [JOK
IIOKA3aTelIs MPEIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIun3el. [Toctpoenune n300pakeHuii B bubnuoteka [JOK



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

nuH3e. Popmysia TOHKOM JIMH3HI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «MccrnenoBanue cBOMCTB
M300paXEHUI B TUH3AX»
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. L{er. JlabopaTopHast
pabota «Habmonenne aucnepcuu
CBETa»
33 Nnrtepdepennus creta. dudpaxius bubmmoreka [JOK
ceera. JludpaknnonHas pemérka https://m.edsoo.ru/ffOced22
34 [lonepeyHOoCTh CBETOBBIX BOJIH. Bbu6moteka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpuOOpPbI U yCTPOMCTBA U
YCIIOBUS UX 0€30TIaCHOTO IPUMEHEHUS
I'panHuIIbl TPUMEHUMOCTH
36 KJIaccuueckor Mexanuku. [TocTymaret bubnnorexa [JOK
CIIELIMaJIbHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIEHOCTH
OTHOCUTENHHOCTH OJTHOBPEMEHHOCTH.
37 3aMeieHre BpeEMEHH U COKpaIleHUE bubnmorexa LOK
P P https://m.edsoo.ru/ff0cfad2
JUTUHBI
OHeprusi ¥ UMIYJIbC PETATUBUCTCKON
38 gacTuilbl. CBSI3b MAacCChI C YJHEPTHEH U Bubmmorexa [IOK
’ p https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsl OKOS
Kontponbras padota «Onrtuka.
. bubmuoreka [{OK
39 OCHOBBI CTICTTHATBHOM TEOPUH

OTHOCUTCIBHOCTH

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [Mnanka. DHeprus

bubnunoreka LIOK

40
Y UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 [TOK
nOIMoTEKA
41 .0 A.T.
porosppexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poTodrddekra. YpaBHeHHE
42 BﬁHmTe(ﬁbHa J'(Il})l(b(I)OTOS(b(Il))eKTa bubmorexa LOK
g ' https://m.edso00.ru/ff0d015e
«Kpacnas rpanuna» dhotorpdexra
Jasnenue ceera. Onbitsl [1. H.
43 JlebeneBa. XuMuueckoe IeHCTBHE bubmorexa [IOK
AieBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHudeckue ycTpoucTBa u
MPaKTHYECKOE TPUMEHCHHUE:
44
¢dboTorMeMEeHT, POTOAATUHK,
CONHEeYHas OaTapesi, CBETOUOT
45 Pemenue 3agad mo reme «1E€MEHTBI bubmmoteka IIOK
KBAaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. OnbBITHI
46 Pezepdopaa mo paccesHuio o-4actu bubmmorexa [TOK
PDHOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aroma
bubnunorexa LIOK
47 IT b
OCTyIaTht bopa https://m.edsoo.ru/ff0d0afa
H3znyyenwne u noriomieHue (oToHOB
48 II I/Iyl';{e eXx0/Ie aTOMEIlH co H(()i;o OBHS bubmorexa [JOK
p pexol . g P https://m.edsoo.ru/ffOd0Oafa
SHEPTHUH Ha Apyroi. Buasl ciekTpoB
BoaHoBble cBoMCTBaA yacTull. BOIHBI
. . bubnuotexa [JOK
49 ne bpoist. KopnyckynsipHO-BOJIHOBOM

nyanu3Mm. CIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



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
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

BBIHYKACHHOC U3JTYUCHUC

50

51

52

53

54

55

56

OTKpBITI/Ie PaAnO0aKTHUBHOCTH. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOaAKTUBHOI'O U3JTYyUYCHUA

CgoiicTBa anbda-, 6eTa-, raMma-
u3nydeHus. Bnusaue
PaINOaKTUBHOCTH Ha KUBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacnan.
DJEeKTPOHHBIN U O3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

DHeprusi CBA3U HYKJIOHOB B siJIpe.
SnepHbie peakuuu. SnepHbIn
peaktop. [Ipobrembl, MepCeKTUBHI,
JKOJIOTUYECKHUE ACTIEKTHI AECPHON
JSHEPreTUKU

DOneMeHTapHble yacTullbl. OTKpBITHE
Mo3uUTpoHa. MeTobl HAOMIOACHUS U
pErucTpalyu 3JIEMEHTAPHBIX YaCTHLI.
Kpyrisiit cton «®yHaameHTanbHbIe
B3auMOIeNUCcTBUSI. EMUHCTBO
(hU3UIECKOM KApTUHBI MUPAY

Bup 3Bé3mnoro neba. Co3pesnus,
SIPKUE 3BE3/bl, IUIAHETHI, UX BUIUMOE
nBmkenre. CoJIHEYHas cucTeMa

Comnune. CoHeyHas akTUBHOCTD.
Ncrounuk sneprun CoiHLa U 3BE37

bub6nmmoreka [IOK
https://m.edsoo.ru/ffod0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1356

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0e38



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

57

58

59

3BE3bI, X OCHOBHBIE
XapaKTepUCTUKU. 3BE3/bI INIABHON
MOCJIEIOBATEILHOCTU. BHYTpeHHee
cTpoenue 38E31. CoBpeMeHHbIE
MIPEJICTABICHUSI O TIPOUCXOXKICHUU U
sBomonun CosHIa U 3BE3]1

Muieunsiii [yt — Hama "anaktuka.
[Tonoxenue n nuxenue ConHua B
l'anaktuxke. I'anaktrku. YEpHbIE IBIPHI
B s/Ipax rajJjakTHK

Bcenennas. Pa3z0oeranue rajgakTHK.
Teopust bonbiioro B3pbiBa.
PenukToBO€ U3nydyeHue.
MeraranakTuka

60

61

62

63

Hepemennsie npobieMbl acCTpOHOMUHT

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMMUU U aCTPOPHUIUKI

O6o06uaromuit ypok. Ponb dpuzuku u
aCTPOHOMHUU B DKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COLIUATBLHON 1
THUYECKON cepax AesTeTbHOCTH
YeJIoBeKa

O6o6maromuit ypok. Pois u Mmecto
(GU3MKK U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o0maromuii ypok. Pois
(dbuzmveckoit Teopuu B (HOpMUPOBAHUHT
MPECTaBICHUN 0 (PU3NYECKOM
KapTHHE MHpa




Oo6o06maromuit ypox. Mecto
(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM

65 1
PSIy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTaBICHUN O IPUPOE

66 PesepBHbIil ypok. MarautHoe noie. 1
DneKTpoMarHuTHasi MHAYKIIHS
PesepBHblit ypok. Ontuka. OCHOBBI

67 CTIEUATBHON TEOPHH 1
OTHOCHUTEJIbHOCTH
Pesepnbiii ypok. KBantoBas ¢usuka.

68 DNeMEeHTbl aCTPOHOMHUH U 1 bubmmorexa [JOK

P https://m.edsoo.ru/ff0d1784
acTpodu3uku
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






