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[Iporpamma mo ¢usnke 0a30BOro ypoBHS Ha YpOBHE CpeaHero oOIiero oOpa3oBaHHS
pa3paboTaHa Ha OCHOBE IIOJOXKEHHM M TpeOOBaHMIl K pe3yabTaTaM OCBOCHHS OCHOBHOM
oOpa3zoBarenbHON mporpaMmmel, npeacraBieHHbIXx B @T'OC COO, a Takxke ¢ yuérom (enepanbHOi
paboueii mporpamMmbl BOCIIMTAaHUS UM KOHLEMNIMHU IpernoaaBaHust yueOHoro npenmera «dusmuka» B
oOpa3zoBaTenbHBIX  opranmsanusx  Poccuiickoir — denepanuu, pealu3ylOIIUX  OCHOBHbBIE
o0Opa3oBaTesbHbIE TPOrPAMMBI.

Copeprxanue mporpaMmbl o (U3UKE HAMPaBICHO Ha (OPMUPOBAHUE €CTECTBEHHO-HAYYHON
KapTuHbl Mupa oOydaromuxcs 10—11 kmaccoB mpu oOydyeHnn ux (u3uke Ha 0a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-/IESITeIbHOCTHOr0 noaxoa. [Iporpamma o ¢usnke cooTBETCTBYET TPeOOBAHUSAM
OI'OC COO Kk mniIaHUpPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM W METANpeIMETHBIM pe3yjbTaTam
00y4eHHs, a TAKXKe YUYUTHIBACT HEOOXOAMMOCTh PEalM3alUi MEXKIPEIMETHBIX CBA3eH (DU3HUKU C
€CTECTBEHHO-HAYUYHBIMU YUYE€OHBIMH IpeaMeTaMu. B Hell onpenesnstoTcss OCHOBHbBIE 1SN U3Y4YEHUS
¢u3uKKM Ha ypOBHE CpeaHEero oomiero oOpa3oBaHUs, IJIAHUPYEMBIE PE3yJIbTaThl OCBOSHHUS Kypca
(U3UKA: TUYHOCTHBIE, METAPEIMETHBIE, MpeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma no (pu3KKe BKITIOYAET:

IUTAaHUPYEMBbIE Pe3yNbTaThl OCBOCHUS Kypca (pU3UKK Ha 6a30BOM YpOBHE, B TOM UHCIIE NPEAMETHbIE
pe3ynbTaThl O TofaM o0yUYeHMS;
coJiep;kaHue yueOHoro npeamera «dusuka» 1o rogam 00y4eHus.

®dusnka KaKk Hayka o Hanmbosee OOIMX 3aKOHAX MPHUPOJBI, BHICTYMAsi B KaueCTBE Y4EOHOTO
npeaMera B IIKOJE, BHOCUT CYIIECTBEHHBIH BKJIAJ B CHUCTEMY 3HAHHUN 00 OKpYXKaroleM MHpeE.
IxonpHBINA Kypc (PU3UKH — CUCTEMOOOPA3YIOLIHIA /Il €CTECTBEHHO-HAYYHBIX Y4eOHBIX MTPEIMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB M SBJICHUH, H3ydaeMbIX XUMHEH,
Ouonoruei, pusnueckoi reorpadueit u acrpoHomueil. Vcronb3oBaHue U aKTUBHOE MPUMEHEHUE
¢u3nUeckux 3HAHWN OMpeAeNsieT XapakTep W pa3BUTHE Pa3HOOOpasHBIX TEXHOIOTHH B cdepe
HHEPreTHKHU, TPAHCIIOPTA, OCBOEHUS KOCMOCA, IOJIyY€HUS HOBBIX MaTepHaloB C 3aJaHHBIMHU
CBOMCTBaMHU U Apyrux. M3ydyeHnue U3k BHOCUT OCHOBHOW BKJIaJ B (POPMUPOBAHHUE €CTECTBEHHO-
Hay4YHOM KapTHHBI MHpa O0ydarouuxcs, B (OPMUPOBAHHUE YMEHMH NMPHUMEHSATh HAyYHBIH METOA
MO3HAHMS NIPU BBHINOJIHEHUH UMHU Y4€OHBIX UCCIIEJOBAaHUM.

B ocHOBy kypca ¢u3uku A1 ypoBHsI CpeHEro o0Iiero oopa3oBaHus MOJOKEH PsJl UICH,
KOTOPBIE MOYKHO pacCMaTpUBATh KaK MPUHIUIIBI €r0 IOCTPOEHHUS.

Hoesn yenocmuocmu. B cOOTBETCTBUM € HEM KypcC SIBISIETCS JIOTMUECKU 3aBEPIIEHHBIM, OH
COJIEP’)KUT MaTepuall U3 BCEX pa3feioB (PU3MKH, BKIHOYAET KaK BONPOCHI KIACCHYECKOH, TaK U
COBPEMEHHON (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEW Marepuai Kypca (pu3uku o0beIUHEH BOKPYT
¢usnueckux Teopuil. Begymum B Kypce sBisieTcs GOpMHUPOBAHUE MPEACTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaT€pUH, BEUIECTBE U IOJIE.

Hoesn eymanumapuzayuu. EE peanusaunusi mpeanojaraeT HCIOJIb30BAHUE T'YMaHUTAPHOIO
NoTeHIMana (PU3MUECKON HayKU, OCMBICIIEHUE CBSI3U Pa3BUTUSA (DU3MKU C pa3BUTHEM OOIIECTBa, a
TaKXXe C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMH U HKOJIOTMUECKUMHU MTPOOJIEMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc QU3HKU mpeamnonaraeT 3HaKOMCTBO C IIUPOKUM
KPYI'OM TEXHMUYECKHX M TEXHOJIOTNYECKUX MPUIIOKEHUIN U3yYeHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peanusyercs IMOCPEICTBOM BBEICHUS 3JEMEHTOB COJEpIKaHUf,
MOCBAMIEHHBIX HKOJOTHYECKUM MpOoOJIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C pa3BUTHEM
TEXHUKU U TEXHOJOIHMH, a Takke OOCYKJICHHS MpOoOJIeM palMOHAIbHOTO MPUPOJIONOIb30BaHUS U
9KOJIOTMYECKON O€30MacCHOCTH.

CrepHEBBIMH 3J€MEHTaMU Kypca (PU3MKHM Ha YpOBHE CpEAHEro oOlero odpa3zoBaHUs
ABIAIOTCA  (pu3myeckue Teopuu ((hopMHUpOBaHHME TMPEACTABICHUN O CTPYKType MOCTPOCHHS
¢u3nyeckoil Teopuu, poau (PYHIAMEHTAIBHBIX 3aKOHOB W MPHUHLUIOB B COBPEMEHHBIX
IPEJICTABICHUAX O MPUPOJE, I'PAHULIAX NPUMEHUMOCTH TEOpPHUH, JUIsl OMMCAHMUS €CTECTBEHHO-
HAYYHBIX SBJICHHUH U MPOIIECCOB).



CucTeMHO- eI TENbHOCTHBIM MMOIX0J B Kypce (DU3MKM peaqu3yercsl MpexJe BCEro 3a CYET
OpraHu3alMi SKCIEPUMEHTAIBHON JeATeNbHOCTH o0ydaromuxcs. s 6a30Boro ypoBHs Kypca
GU3UKH — 3TO HCIONB30BAaHUE CUCTEMBbI (PPOHTANBHBIX KPATKOBPEMEHHBIX HSKCHEPUMEHTOB H
nabopaTopHbIX paboT, KOTOpble B mporpamMme 1o ¢usuke OOBEAMHEHB B OOIIHMI CIHUCOK
YYCHMUYECKUX TpPaKTHYECKUX palboT. BplnesneHune B yka3aHHOM IepeuHe J1abopaTopHBIX pador,
NPOBOJUMBIX JUIi KOHTPOJS W OLEHKH, OCYIIECTBIISETCS Yy4YacTHUKAaMH OO0pa3oBaTeIbHOIO
mporecca UCXols M3 O0COOEHHOCTEN IUITAaHMPOBAHMSI U OCHallleHUs kaOuHeTa Qusuku. [Ipu stom
obecrieynBaeTcsl OBJIAJICHUE OOYYAIOUIMMUCA YMEHMSIMU IPOBOJUTH KOCBEHHbBIE H3MEpPEHUS,
UCCIIEIOBAaHUSA 3aBUCUMOCTEH (PHU3MUECKUMX BEIMYMH M TIIOCTAaHOBKY OIBITOB 110 IPOBEpKE
NPEIOAKEHHBIX TUIIOTES.

bonbioe BHUMaHUE yaenseTcs pElIeHUI0 PACYETHBIX U KaUeCTBEHHBIX 3a7ad. [Ipu sToM uis
pacy€THBIX 3aJa4d MPUOPUTETOM SBISIIOTCA 3aJaud C SIBHO 3aJaHHON (DM3MYECKOH MOJEbIO,
MO3BOJISIOLIME PUMEHATh W3YYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTU KaK M3 OJHOIO paszielia Kypca,
TaK U MHTETPUPYs 3HAHUA U3 PA3HBIX pa3lenoB. i1 KaueCTBEHHBIX 3a/1a4 IIPUOPUTETOM SIBIISIFOTCS
3aJaHus Ha OObSICHEHHE MPOTEKaHUs (PU3MUECKUX SBICHUM M MPOLIECCOB B OKPY)KAIOLIEH >KU3HHU,
Tpebytomire BbIOOpa pU3HUecKoil MOJETH sl CUTYalluu PaKTHKO-OPUEHTUPOBAHHOT'O XapaKTepa.

B cootBercTBrm ¢ TpedoBanusmu @I'OC COO k MaTepuaTbHO-TEXHUYECKOMY 00ECTICYCHHIO
yueOHOro mporuecca 6a30Bblii YpOBeHb Kypca (PM3UKU Ha YPOBHE CPEIHEro oO0LIero o0pa3oBaHMs
JOIDKEH UW3y4daTbCcs B YCJIOBUSAX TNPEAMETHOro KaOuMHeTa (U3MKM WJIM B YCIOBHUSX
UHTETPUPOBAHHOIO KaOWMHETa IPEeAMETOB €CTECTBEHHO-HAayyHOro IuKkina. B kaOunere ¢usuku
JOJDKHO OBITh HeoOXonumoe J1abopaTopHOe 000pyHOBaHHME [UIs BBINOJHEHHS YKa3aHHBIX B
nporpaMMe 1o GU3UKe YIeHHIECKUX MPAKTHYECKUX PadoT M JEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JleMoHCTpanimoHHOE  00Opy/nOBaHWe (POPMHUPYETCS B COOTBETCTBHM C  IMPUHIIMIIOM
MUHMMaJIbHOM JTOCTAaTOYHOCTU M OOECIeYMBAET IOCTAHOBKY IE€PEYMCIEHHBIX B IpOrpamme IO
¢u3uKe KIIOYEBBIX JEMOHCTPALMM Ui MCCIEJOBAHUS W3Y4aeMBIX SIBICHHA M MPOILECCOB,
AMIOUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKUX IPUMEHEHUI.

JlaGopaTtopHoe 000pyAOBaHUE Il YUIEHUUECKUX MPAKTUYECKUX paboT (popMHUpYyeTCsl B BUJE
TEMAaTUYECKUX KOMIUIEKTOB M o0OecnedrBaeTcss B pacuére OJHOr0 KOMIUIEKTa Ha JBYX
oOyuatomuxcs. Temarudeckue KOMIUIEKTHI JlabopaTOpHOro OOOpYyHOBaHUS JOKHBI  OBITh
IOCTPOEHbl Ha KOMIUIEKCHOM HCIIOJIb30BAaHUM AHAJIOTOBBIX M LU(POBBIX NPHUOOPOB, a TaKxkKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUIE HU(POBBIX 1aO0OPATOPHIA.

OCHOBHBIMU 1IEJIIMU U3Y4€HHUS (PU3MKHU B 00I1EM 00pa30BaHUU SBJISIOTCS:
dopMupoBaHHE MHTEpeca W CTPEMJIEHUS OOYYaIOUIMXCS K HaydyHOMY HW3YYEHHUIO IPHUPOJIbI,
pa3BUTHE WX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;
pa3BUTHE MPEACTABIECHUN O HAyYHOM METO/E MO3HaHWs M (OPMUPOBAHHE HMCCIIET0BATEIBCKOTO
OTHOILEHUS K OKPYKAIOIIUM SIBJICHUSM;

(dopMHUpOBaHNE HAYYHOTO MHPOBO33PEHUS KaK pe3yJibTaTa U3yuyEHUs OCHOB CTPOCHHUS MATEPUH U
(dbyHIaMEHTATbHBIX 3aKOHOB (DU3UKH,

dopmMupoBaHuE yMEHUI OOBSCHATH SBJICHUS C UCIOIb30BAHUEM (PH3MUECKUX 3HAHUNA U HAyYHBIX
JI0Ka3aTebCTB;

¢opMUpOBaHUE TpEACTaBIEHUN O ponu (U3MKUA A Pa3BUTUS JPYIMX ECTECTBEHHBIX Hayk,
TEXHUKH U TEXHOJIOTHUH.

JlocTukeHue 3TuUX Leled 00ecneduBaeTcsl PELICHUEM CIEAYIOIIUX 3aJad B IpoLecce
U3y4eHMs Kypca (GU3UKU Ha YPOBHE CpeJHEro o0IIero oopa3oBaHus:
nproOpeTEeHHE CHCTEMBI 3HAHWH 00 OOMmMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKJII0Yas MEXAHUKY, MOJIEKYJIIPHYIO (PU3HKY, 3JEKTPOJMHAMUKY, KBAHTOBYIO (DU3HMKY M 3JIEMEHTHI
acTpo(hu3uKH;
dbopMHUpOBaHNE YMEHHUM MPUMEHATh TEOPETUUECKNUE 3HAHUS ISl 00BsCHEHUS (PU3NYECKUX SBJICHUM
B IIPUPOJIE U JUIsl IPUHATHUS IPAKTUUECKUX PEIICHUN B TOBCEIHEBHOM JKU3HH;



OCBOEHHUE CIIOCOOOB PEUICHHS Pa3IMyYHbIX 33734 C SIBHO 3aJaHHON (U3WYECKON MOJEeNblo, 3a/ad,
NOJIPAa3yMEBAIOIINX CAMOCTOSTEIbHOE CO3/laHHe (U3NYECKOM MOJENH, a/JeKBaTHOW YCIOBHIM
3aa4u;

MOHUMaHUWE (PU3UYECKHUX OCHOB M TPHUHLMUIOB JACWCTBUS TEXHUYECKHX YCTPOWCTB H
TEXHOJIOTMUECKUX MPOIIECCOB, UX BIMSIHUS HAa OKPYKAIOIIYIO CpPey;

OBJIQZICHUE METOJaMU  CaMOCTOSITENIBHOIO  IUIAaHMPOBAHHUS M MpOBeNeHUs  (U3HUECKUX
SKCIIEPUMEHTOB, aHalM3a W HHTEepPHOpeTanuu HHPOPMAIMK, ONpPEAeNeHUs OCTOBEPHOCTH
MOJTYYEHHOT'0 Pe3yNbTaTa,;

CO3JlaHWE YCIOBUM JUIsi Pa3BUTHS YMEHUH MPOEKTHO-UCCIEIOBATEIBCKOM, TBOPYECKOU
JeSITEebHOCTH.

Ha wm3yuenume ¢usuku (0a30BBII YpOBEHB) Ha YPOBHE CPEIHEr0 OOIIEro oOpa3oBaHUs
orBonutcs 136 gaco: B 10 kimacce — 68 yacos (2 yaca B Henento), B 11 kimacce — 68 vacoB (2 Jaca B
HEJICITIO ).

[Ipemnaraemserii B mporpaMMe 1o (u3uke rnepedeHb Ja00paTOpHBIX U MPAKTHUYECKUX paboT
SIBIISIETCS] PEKOMEHIOBAaHHBIM, YUUTEIb JIEJIaeT BRIOOP MPOBENEHHS JIAOOPAaTOPHBIX paObOT M OIMBITOB
¢ y4€TOM MHAUBHUAYAIbHBIX OCOOCHHOCTEH 00yYaronInxcs.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3znen 1. ®u3uka 1 MeTOAbI HAYYHOI0 O3HAHHUS

®dusuka — Hayka o npupone. Hayunble MeTonbl IO3HaHUA OKpYyKawolero mupa. Ponb
HKCIEPUMEHTA ¥ TEOPUHU B MIPOLIECCE MO3HAHUS IPUPOJIBL. DKCIEPUMEHT B (DPU3HKE.

MopenupoBanue ¢(usnueckux sBieHUM W mpoueccoB. Hayunele rumoressl. dusnyeckue
3aKOHBI ¥ TEOPHH. | paHUIIbI TPUMEHUMOCTH (PU3UYECKHX 3aKOHOB. [IpUHIIUIT COOTBETCTBHSL.

Pome m mecto ¢usuku B (GOPMHpPOBAaHWM COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B
IIPAKTHUYECKOH IEATENbHOCTH JIFOIEH.

Llemoncmpayuu

Amnanorossie 1 IU(GPOBBIC H3IMEPUTETBHBIE TPHUOOPHI, KOMITBIOTEPHBIE TATUYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanundeckoe nBukeHrne. OTHOCUTEIBHOCTh MEXaHMUECKOro ABMkeHus. Cucrema oTcuéra.
Tpaexropus.

[lepemenienne, CcKOpocTh (CpelnHssE CKOPOCTb, MIHOBEHHAs CKOpPOCTb) M YCKOpEHHE
MaTepUAJIbHOM TOYKH, MX MNPOEKIHMH HA OCH CHCTEMbl KoopAuHAT. CIIOkKEHUE NEPEMEIIECHUN U
CJIOEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsMONIMHEHHOe ABMKeHue. [paduku 3aBuCMMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOPEHMS, ITyTH U NEPEMEIIEHUS MaTEPUAIBHON TOUYKH OT BPEMEHH.

CBobOoaHoe nazieHue. Y cKkopeHue CBOOOIHOrO MaieHus.

KpuBonuneiinoe nBukeHue. /[BukeHne MaTrepualbHOM TOYKHU 110 OKPY>KHOCTH C TIOCTOSIHHOM
10 MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAsI CKOPOCTh. [lepron u yacTora oOpaiieHus.
L{eHTpOoCTpEMUTENBHOE YCKOPEHUE.

TexHUu4ecKre yCTpOMCTBA U MPAKTHUYECKOE MPUMEHEHUE: CIIMIOMETD, ABUKCHUE CHAPSJIOB,
LIETIHBIE U PEMEHHBIC TIEPEAAYM.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCUETA, WILTIOCTPALIMS KHHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUS.

[Ipeobpa3oBanue ABMKEHUN € UCIOIB30BAHUEM ITPOCTHIX MEXAHNU3MOB.

[Tanenue Ten B BO3AyXe U B pPa3peKEHHOM IPOCTPAHCTBE.

Habmronenue nBuxeHus Tena, OpoleHHOro Mo YIiioM K TOPU30HTY U TOPU3OHTAIBHO.

N3mepenune yckopeHust CBOOOTHOTO MaICHUSI.

HamnpaBneHnue ckopocTy Mpu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yueHnne HepaBHOMEPHOIO JIBUKEHMUS C LIEJIBIO ONPECIICHUS] MTHOBEHHON CKOPOCTH.

HccenenoBanre COOTHOUIEHUSI MEXY ITYTSMH, IPOWIEHHBIMU TEJIOM 3a IOCJIEI0BATEIbHbIE
paBHbIE IPOMEXKYTKH BPEMEHHU IPU PABHOYCKOPEHHOM JBUKEHUU C HAYAJIbHOM CKOPOCTHIO, pABHOM
HYIIIO.

N3ydenne ABMKEHUS IapUKa B BA3KOU JKHIKOCTH.

W3ydeHue ABM>KEHUS TeNa, OPOIIEHHOT O TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunnun otHocutenbHOCTH ['amunes. IlepBeiii 3akoH HeroToHa. MHepumanbHbIE CUCTEMBI
orcuéra.

Macca tena. Cwuna. [lpunnun cynepno3uuuu cwi. Btopoil 3axkon HerooToHa nmnst
MarepualibHOM TOUKH. Tpetuit 3aKkoH HproTOHA [U1s1 MaTepraabHbIX TOYCK.

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

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



Tpenne. Buasr Tpenus (1mokosi, ckonbxenus, kadeHnus). Cuna tpenus. Cyxoe tperue. Cumna
TpPEeHHsI CKONbXKEHUS U cuia TpeHus mnokos. Koadduuuent tpenus. Cuna cOnmpoTHBICHUS TPU
JBUKEHUU TeJa B *KUIKOCTU UITU Ta3e.

[ToctynarenbHOE U BpalaTeIbHOE JABHKEHUE a0CONIOTHO TBEPOTO TeNa.

MOMEHT cuiibl OTHOCUTENBHO OCH BpalleHus. [lneuo cunbl. YcnoBusi paBHOBecUs TBEPIOTO
Tena.

TexHu4eckrue yCTPOMCTBA W TMPAKTHUYECKOE MPUMEHEHUE: TOANIUIIHUKY, JIBUKEHUE
MCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SlBnenue nHepLMH.

CpaBHeHHE Macc B3aUMOJEHCTBYIOLIUX Tell.

Bropoii 3akoH HeroTOoHA.

Hsmepenue cu.

CrioxxeHue CHIL.

3aBUCHMOCTh CHJIBI YIIPYTOCTH OT Je(hOopMaIuu.

HesecomocTs. Bec Tena nmpu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEHHME CUII TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecusl TBEPAOro Tena. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yuenue nBuxeHus: Opycka 1mo HaKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHUKAIOLIMX B MPYKUHE U PE3UHOBOM
o0pasie, oT ux aedopmaruu.

HccnenoBanue ycinoBuil paBHOBECHS TBEPIOTO Tela, UMEIOLIETO OCh BpPAlllEHUSI.

Tema 3. 3akonbl coxpaneHus 6 mMexaHuke

Nmnynsc maTepuaiibHOM TOYKHM (Tella), CUCTEMbl MaTepUANbHBIX TOYEeK. MIMIynbC CUibl U
M3MEHEHUE UMIYJbCa Tesla. 3aKOH COXpaHEeHMs UMITyJibca. PeakTuBHOE ABM)KEHUE.

Pabora cuiiel. MOITHOCTE CHJIBL.

Kunernueckass sHeprus marepuaibHON Touku. Teopema 00 HM3MEHEHMHM KHHETHYECKON
SHEPTUH.

[TorenuunanbHast >Heprus. [loTeHIManbHas SHEPrUust ynpyro nehOpMHUPOBAHHON MPYKHUHBL.
[TorenuuanpHas SHEPrusi Tejaa BOIU3M MOBEPXHOCTH 3EMITH.

[Torennmanpuble W HENMOTCHIMATbHBIE CHIBL. CBsi3b PabOThl HEMOTCHIIMAIBHBIX CHJI C
M3MEHEHUEM MEXAHUYECKON SHEPTUU CUCTEMBI TEJl. 3AKOH COXPaHEHUSI MEXaHUYECKOM SHEPTUN.

VYpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHU4ecKre YCTPOMCTBA M IPAKTUYECKOE IPHUMEHEHHUE: BOJOMET, KOIEp, IPYKUHHBIN
MIACTOJIET, ABUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTnBHOE nBMKEHME.

[Tepexo MOTEHIIMATBHON YHEPTUU B KWHETHUECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

W3ydyeHrne abCOMIOTHO HEYNPYroro yjaapa C TIOMOLIBIO JIBYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

UccnenoBanue cBs3u pabOThHI CUJIbI C ©I3BMEHEHHEM MEXaHUYEeCKOM YHEPruu Tea Ha MpuMepe
pacTsHKEHUS PE3UHOBOTO JKI'yTa.

Pa3nen 3. MoJsekyasipaas pu3nka 1 TepMOAUHAMHUKA

Tema 1. Ocrogbl MOIEKYNAPHO-KUHEMUYECKOU M eopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYISIPHO-KMHETHUECKOW TEOPUHM M MX ONBITHOE 0OOCHOBAHUE.
BpoynoBckoe nuxkenue. Auddysus. Xapakrep IBMKEHUS U B3aUMOJCHCTBUS YacTUI[ BEIIECTBA.



Mogenu cTpoeHHs ra3oB, KUAKOCTEH U TBEPABIX TEN U OObSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE
3TUX Mojeneil. Macca u pa3mepsl mosnekyi. KonnuectBo BemectBa. [locTtosiHHas ABoraapo.

TernmoBoe paBHOoBecue. Temmneparypa u e€ usmepenue. llkana remneparyp Llenscus.

Mopnenbs wuneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-KUHETHUECKOH Teopuu
ujeanbHOro raza. AOCONIOTHAs TeMIepaTypa Kak Mepa CpeiHel KHHETUYECKON SHEPTUH TEIJIOBOTO
IBrkeHHs dactull rasa. lllkama temmneparyp KenbBuHa. ['a3oBble 3aKOHBL. YpaBHEHHE
MenneneeBa—Knaneiipona. 3akon Jlamprona. M3omporeccsl B MACATbHOM Ta3e C IMOCTOSHHBIM
KOJIMYECTBOM BellecTBa. ['paduueckoe MpeacTaBIEHUE H3OMPOLIECCOB: H30TEpPMa, H30X0pa,
uzobapa.

TexHuyeckue yCcTpoiicTBa U MPaKTHUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [IOKa3bIBAIOIIME JAUCKPETHOE CTPOCHHME BeEIlecTBa, (ororpaduu  MOJIEKYI
OpPTraHUYECKUX COCTUHECHUMU.

OnbiTel 10 (G Y3UN KUTKOCTEH U Ta30B.

Monenb OGpOyHOBCKOTO JBH>KEHUS.

Mogaens onbita lTepHa.

OnBbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYJIIPHOTO B3aUMOICUCTBUSL.

Monens, HUIIOCTpUpYIOLIas IPUPOLY JaBJIECHUsS ra3a Ha CTEHKH COCYJa.

OnbITHI, HIUTIOCTPUPYIOIIME YPaBHEHHUE COCTOSIHUS HA€aIbHOIO I'a3a, U30IPOLIECCHI.

Yuenuueckuii sxkcnepumenm, nabopamopHule pabomol

OmpeneneHre Maccel BO3AyXa B KIIACCHOW KOMHATE Ha OCHOBE M3MEPEHUN 00bEMa KOMHATHI,
JTABJICHUS U TEMIIEpATyphl BO3/lyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXK/y TapaMeTpaMH COCTOSIHUS Pa3pe’KeHHOr o rasa.

Tema 2. Ocnosvt mepmoounamuku

TepmoauHaMuueckass cucTteMa. BHYTpEHHsSS SHEpPrus TEPMOAVMHAMUYECKOM CHUCTEMBI U
crocoOb! €€ u3meHeHus. KonnyecTBo Temorsl U padora. BHyTpeHHssT sHEprusi oJHOATOMHOIO
UJeaIbHOrO ra3za. Buapl Temionepeaaun: TEMJIONPOBOAHOCTh, KOHBEKIMUSA, U3JIyYCHHE. Y IelnbHas
TEIIOEMKOCTb BellecTBa. KoIn4yecTBo TEMIOTHI IPU TEIUIONEPEaye.

[Tonsitue 06 annabatHom mporecce. [lepBriii 3aKk0H TepMoanHaMuKH. [IpuMenenne nepBoro
3aKOHa TEPMOJAMHAMUKH K H3ompoieccaM. ['paduueckas nHTepnpeTaius padoTsl ra3a.

Bropoii 3akon TepmoanHamMuki. HeoOpaTuMoCTh MPOIEeccoB B MPUPOJIE.

TennoBble MamuHbl. [IpuHNKNBI AecTBUS TEUIOBBIX MamuH. [Ipeobpa3zoBaHus sHepruu B
TerIoBeIX MarmuHaxX. Koaddunuent monesHoro aecTBus termoBoi Mmamuubl. [lukn KapHo u ero
K03(h(puLMeHT Mmoe3HOro AeHCTBH. DKOIOrMYECKHE MTPOOIEMbI TEIII0IHEPT €THUKH.

TexHuyeckue ycTpoicTBa U MPaKTUYECKOE NMPUMEHEHHUE: JBUTraTelb BHYTPEHHEr 0 CropaHus,
OBITOBOM XOJNOAWIBHUK, KOHAUIIMOHED.

Llemoncmpayuu

W3meHeHne BHYTpeHHEH SHEPTUU Teja MPHU COBEPIIEHUH pabOThI: BBUIET MPOOKH U3 OYTBHUIKH
MoJ JEWCTBUEM CXXAaTOro BO31yxa, HarpeBaHue 3¢dupa B JIATyHHOM TpyOke NyTEM TpEeHHs
(BUICOEMOHCTPALIHS ).

N3menenne BHyTpeHHEHN 3HEpruu (TemMrepaTypbl) Teja pu Terionepeaaye.

OnbIT 10 aarabaTHOMY PaCIIUPEHUIO BO3yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, TBUTATENsl BHYTPEHHETO CTOPaHUsl, PEAaKTUBHOTO ABUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Acpecammnuie cocmosanus eeuyecmea. Dazosvie nepexoovt

[TapooOpazoBanue u koHAeHcanus. Vcrnapenue u KumeHue. AOCONIOTHAST M OTHOCHTENbHAS
BJIQXKHOCTh BO3ayxa. HaceliieHHbI mnap. YaenbHas TeIuloTa MapooOpa3oBaHus. 3aBUCHUMOCThb
TEeMIIepaTypbl KATIEHHS OT AABJICHHUS.



TBépnoe teno. Kpucraimuyeckue u amopdHbie Tena. AHU30TPOMHS CBOWCTB KPHUCTAJLIOB.
Kunkue xpuctamisl. CoBpemMeHHble MaTepuanbl. [lnaBieHue M KpucTammuzauus. YaenbHas
teriora rmiuasieHus. Cyonumariusi.

YpaBHeHHe TEII0OBOro OanaHca.

TexHuyecknue YCTPOHCTBA M TMPAKTUYECKOE MPUMEHEHHE: TUTPOMETP M TCUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUH TOJYYEHHUSI COBPEMEHHBIX MaT€pUaIoB, B TOM YUCIIE HAHOMATEPUATIOB, U
HAaHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCHIIEHHBIX MAPOB.

Kunenue npu moHWKEHHOM J1aBJICHHH.

CniocoObl U3MEpPEHHS BIaYKHOCTH.

HaGmonenue HarpeBaHus ¥ IJIaBJICHUS KPUCTALTUYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii sxkcnepumenm, nabopamopHule pabomoi

H3MmepeHne OTHOCUTENbHON BIaKHOCTH BO3yXa.

Pa3zneua 4. JiekTpoauHaMuKa

Tema 1. Inekmpocmamuka

DnekTpu3aus Tei. JIeKTpudeckuit 3apsa. JIBa Buaa safeKTpuyeckux 3apsioB. [IpoBonHuKwH,
JUAJIEKTPUKHU U MTOJIYIPOBOJHUKH. 3aKOH COXPaHEHUs dJIEKTPUUECKOr 0 3apsa.

B3aumopeiictBue 3apsanoB. 3akoH Kynona. ToueuyHsbli 35€KTpUYECKUid 3apsl. DIEKTPUUECKOE
noste. Hanpsok€HHOCTB DJIEKTPUYECKOro mojsd. IIpuHIuUI Cynepnosuiuy 3JIEKTPUYECKUX ITOJIEH.
JInHun HanpsHKEHHOCTH STIEKTPUIECKOTO TTOJIS.

PaGora cun snextpocratuueckoro nomsi. [lorenuunan. Paznocts nmorenuuanos. [IpoBoguuku
U JURJIEKTPUKHU B JIEKTPOCTATUUECKOM ToJie. J{uasieKTpuueckasi mpoOHUIaeMOCTb.

Onekrpoémkocth. KonaeHcaTtop. DIeKTpOEMKOCTh IUIOCKOTO KOHACHCATopa. OJHEprus
3apsyKEHHOT 0 KOHJEHCaTopa.

TexHUYecKHe YCTPOMCTBA M MPAKTUUYECKOE IMPUMEHEHHUE: DSJIEKTPOCKOI, 3IIEKTPOMETD,
AIIEKTPOCTATUYECKAS 3allUTa, 3a3eMJICHHE JJIEKTPOIPHUOOPOB, KOHACHCATOP, KOMHUPOBAJIBHHBIN
anmapar, CTpyHHBIN IPUHTEP.

Llemoncmpayuu

VYCTpOHCTBO U IPUHLIUI IEHCTBHS DJIEKTPOMETPA.

B3auMopelicTBue Ha3JIEKTPU30BAHHBIX TEN.

DJIEKTPUYECKOE MO0JIE 3aPSAKEHHBIX TEII.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIeKTpOCTaTUYECKas 3allHTa.

JAM3AeKTpUKHY B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTH SJEKTPOEMKOCTH TIJIOCKOTO KOHJIEHCATOpa OT TUIOMIAJAM TUIACTHH, PACCTOSHUS
MEXITy HUMHU U JTUIJICKTPHUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOTr0 KOHAEHcaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenne 31eKTpoEMKOCTH KOHAEHCATOpa.

Tema 2. Ilocmoannwiit 3nekmpuyeckuit mok. Toku é paznuyunvix cpedax

DJIEKTPUYECKUM TOK. YCJIOBHS CYIIECTBOBAaHUS 3JIEKTPUUYECKOrO0 TOKA. VICTOUHUKH TOKA.
Cwuita Toka. [TocTOSSHHBIN TOK.

Hanpsioxenue. 3akon Oma 111 yyacTka 1EerH.

DJIEKTPUYECKOE COMPOTUBJICHHE. Y IeIbHOE CONMpPOTHUBIICHHE BemiecTBa. [locnenoBaTenbHoe,
napauleIbHOE, CMEIIaHHOE COeIMHEHNE TIPOBOIHUKOB.

Pabora snextpudeckoro Toka. 3akoH Jxoynsa—Jlenia. MoHOCTb 3IEKTPUYECKOTO TOKA.

ONEeKTPOABMKYIAsl CUja U BHYTPEHHEE CONPOTHBIIEHHE MCTOYHMKA TOKa. 3akoH Oma [yist
MOJIHOM (3aMKHYTOM) AyiekTprueckoi nenu. Koporkoe 3aMbIkanue.



DJIeKTPOHHAs IPOBOAUMOCTD TBEPABIX METAUIOB. 3aBUCUMOCTb COIPOTUBIIEHUS METAJJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.

DnexTpuueckuii TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBoguuku. CoOCTBEHHAsI M MPUMECHAs MPOBOAUMOCTh MOTYNPOBOIHUKOB. CBOMCTBa
p—n-niepexona. [TonynpoBoAHUKOBBIE TPUOOPHI.

ONeKTpUYecKuii TOK B pacTBOpax M paciulaBaX 3JEKTPOJIUTOB. OJIEKTPOIUTHYECKAS
JUCCOIMAITUS. DIIEKTPOJIU3.

OJeKTpuyecKkuii TOK B razax. CaMOCTOATENbHBI U HECAMOCTOATEIbHBIN paspsa. MonHus.
[Ina3ma.

TexHuyeckue ycTpoicTBa M MPaKTUYECKOE MPUMEHEHHUE: aMIIEpMETp, BOJIbTMETP, pPeocTar,
UCTOUYHUKU TOKa, DJEKTpOHarpeBaTelbHble MPUOOPHI, 3JIEKTPOOCBETUTENIbHBIE  MPUOOPHI,
TEPMOMETP  CONPOTHUBICHMS,  BAKYyMHBIH  JHON,  TEPMHUCTOpPbl U  (OTOPE3UCTOPHI,
MOJTYIIPOBOJHUKOBBIN MO/, TalbBaHHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa ¥ HaIIPSKEHHUS.

3aBUCHUMOCTb COINPOTUBIICHUS LUIMHAPUYECKUX IPOBOAHMKOB OT JUIMHBI, IUIOIIAIU
IIONIEPEYHOr 0 CEUEHUS U MaTepuaa.

CMeniaHHOe COeJUHEHUE ITPOBOJHUKOB.

[Ipsamoe wu3MepeHHe HIEKTPOABHKYILEH cuibl. KOpoTkoe 3aMbIKaHHME TalbBaHUYECKOIO
JJIEMEHTA U OL€HKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTb COIIPOTUBIICHHS METAINIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3JEKTPOIUTOB.

W ckpoBoit pa3psii 1 MPOBOJAUMOCTB BO3/1yXaA.

OaHOCTOPOHHSSI IPOBOJUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomul

W3yyeHne cMenaHHOro COeIMHEHNS pE3UCTOPOB.

W3mepeHne 37IeKTpOABMKYILEH CHIIbI MCTOYHHMKA TOKA U €r0 BHYTPEHHETO COIIPOTUBIICHHUS.

Habmtonenue snexrpomnusa.

Me:xknpeameTHble CBA3H

N3yuenne kypca ¢uszuku O6a3oBoro ypoBHa B 10 Kiacce ocymiecTBiseTcs C y4€ToM
CoJiep KaTeNbHBIX MEXKIIPEIMETHBIX CBs3€H C KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMHUHU, Feorpapuu
U TEXHOJIOTUH.

Mesicnpeomemnsie nowsmusi, CBSI3aHHBIE C HM3YyYEHHMEM METOJOB HAy4YHOr'O IO3HAHHUSA:
SBJICHHE, Hay4yHbIH (QakT, Trumoresa, (usnueckas BeIMYMHA, 3aKOH, TEOpHUs, HaAOIIOACHUE,
HKCIEPUMEHT, MOJEIINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHHMe CUCTEMbl ypaBHEHHH, JuHeWHas (QyHKuus, napaboia, runepbona,
UX TpaQUKH U CBOICTBA, TPUTOHOMETpPHUECKUE (DYHKIUHU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHTEHC,
OCHOBHO€ TPUTOHOMETPHYECKOE TOXIECTBO, BEKTOPbl M MX MPOEKLIHMH Ha OCH KOOpAMHAT,
CJI0’KEHNE BEKTOPOB.

buonoeusn: MexaHudeckoe IBM)KEHHE B KHMBOH mpupoje, auddysus, ocMoc, TemioooMeH
JKUBBIX OpPraHM3MOB (BHJbl TEIUIONEPEaul, TEIJIOBOE PABHOBECHUE), AJIEKTPUUYECKHUE SIBJICHUS B
YKUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE aTOMOB M MOJEKYJ, MOJb BELIECTBA,
MOJIIpHAsl Macca, TeIUIOBbIE CBOMCTBA TBEPABIX TEIl, JKUJIKOCTEH U Ia30B, JIEKTPUUECKHUE CBOMCTBA
METAJIIIOB, JIEKTPOIMTUYECKAs] TUCCOLMALUs, TaJbBaHUKA.

T'eozpaghus: B1axxHOCTh BO3IyXa, BETPhI, OapoOMeTp, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE JBMKEHUN C HCIOJIb30BAHMEM MEXAHHU3MOB, YYET TPEHHUS B
TEXHHMKE, MMOJUIMIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHUsS HUMIYJbCa B TEXHUKE (pakera,
BOJIOMET U JIpyrue), ABUraTellb BHYTPEHHErO CropaHusi, HapoBas TypOrHa, ObITOBON XOJIOJUIIBHUK,
KOH/IMLIMOHEP, TEXHOJIOTUH OJIyYE€HNsI COBPEMEHHBIX MaTEpUasoB, B TOM YHCJIE HAHOMATEPHAJIOB,
U HAHOTEXHOJOIMM, DJJIEKTPOCTaTHUYecKas 3allliTa, 3a3eMJIEHUE DJIEKTPONPUOOPOB, KCEPOKC,



CTpYMHBI MpPHUHTEp, OAJIEKTPOHArpeBaTEIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTENbHBIE MPHUOOPHI,
raJbBaHHKa.

11 KJIACC

Pasnen 4. daexkTpoauHaMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKYUA

[TocTossHHBIE MarHUTHL. B3anmonelicTBUE MOCTOSHHBIX MarHUTOB. MarautHoe nosne. Bekrop
MarHuTHOM MHAYKUUU. [IpuHIMT Cynepno3uuyu MarHuTHHIX moJiel. JIMHuM MarHUTHOM UHAYKIUU.
KapTuna nuHMil MarHUTHOW MHAYKIIUH OIS TOCTOSSHHBIX MAarHUTOB.

MarsnuTHoe Moie MpPOBOJHHMKA C TOKOM. KapTMHa JMHUNA WHIYKIMM MarHUTHOTO TIOJIS
JUIMHHOT'O TIPSIMOTO MPOBOJIHHMKA U 3aMKHYTOI'O KOJIBLIEBOT'O ITPOBOJIHMKA, KATYIIKH ¢ TOKOM. OTBIT
Opcrena. BzaumoeicTBre NpOBOTHUKOB C TOKOM.

Cuna Amrepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuuia JlopeHia, e€ Moaynb U HampaBlieHHE. [[BH>KeHHEe 3apsKEHHOW YaCTULIBI B OTHOPOHOM
MarHuTHOM 1olie. PaGora cuitel Jloperta.

SBiieHME AJIEKTPOMAarHUTHOM WHAYKUMHM. [lOTOK BEKTOpa MarHUTHOM  HMHAYKIUH.
DIIEKTPOABUKYIIAS CUJIa MHAYKIIMU. 3aKOH 3JIeKTpOMarauTHo unaykuuu dapazest.

BuxpeBoe »ayekTpuueckoe moje. OJEKTPOABMXKYIIAs CHJIa HHAYKIUU B IPOBOJHUKE,
JBHKYILIEMCSI IOCTYNATENbHO B OJJHOPOAHOM MArHUTHOM TIOJIE.

IIpaBuno Jlenna.

NHayKkTUBHOCTD. SIBIEHHE CAMOMHAYKIIMH. DJIEKTPOABUKYILAs CHJIa CAMOUHYKIUH.

DHeprus MarHUTHOTO TIOJISI KATYIITKHA C TOKOM.

DJIEKTPOMarHUTHOE IOJIE.

TexHuueckrue YCTpOMCTBA M  MPAKTHYECKOE TMPUMEHEHHE: IIOCTOSHHBIE MArHUTHI,
AJIEKTPOMArHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIH IIEMEHTAPHBIX YACTHUII, HHYKITMOHHAS TI€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKIIOHEHHUE AJIEKTPOHHOTO MTyYKa MArHUTHBIM TTOJIEM.

JIvHUM MHIYKIIUY MarHUTHOTO MOJS.

B3anmopeicTBue ByX NPOBOJAHUKOB C TOKOM.

Cuta Amrmiepa.

HevictBue cuiibl JIopeHila Ha MOHBI AJIEKTPOJIUTA.

SIBneHune 31eKTPOMarHuTHOM UHAYKIIMH.

[IpaBwiio Jlenna.

3aBUCHUMOCTb 3JIEKTPOABMKYIIEH CHJIBI MHAYKIMM OT CKOPOCTH W3MEHEHHMS MarHUTHOIO
MOTOKA.

SIBieHME CAaMOMHTYKIIU Y.

Yuenuueckuii sxkcnepumenm, nabopamophule pabomol

W3yyeHne MarHuTHOrO MOJIsl KATYIIKU C TOKOM.

UccnenoBanue neiicTBUS TOCTOSHHOT'O MAarHUTa Ha PaMKY C TOKOM.

HccenenoBanuve siBIEHUS 2IEKTPOMAarHUTHON MHIYKIIUU.

Pa3nen 5. Kone6anus u BoJTHBI

Tema 1. Mexanuueckue u 31eKMpoOMaAZHUMHbIE KOJICOAHUA

KonebarenpHass cucrema. CBoOoaHble MexaHWdeckue KoneOaHus. [apMoHHMueckue
konebanus. Ilepuoxn, wactora, ammumuTyga W ¢asa koneGanuid. IIpyKMHHBI MasTHHK.
Marematuueckuii MasgTHUK. YpaBHEHUE rapMOHHUYECKUX KojeOaHuil. [IpeBpaiienue sHepruu npu
rapMOHUYECKUX KOJIeOaHMsIX.

Koneb6arenbuplii koHTyp. CBOOOAHBIE 3JEKTPOMArHUTHBIE KOJNeOaHWS B UACATHHOM
KoJie0aTeIbHOM  KOHType. AHaJorusi MeXIy MEXaHMYEeCKUMH M 3JIEKTPOMarHUTHBIMHU



konebanusimu. Popmyrna Tomcona. 3aKOH COXpaHEHHUs SHEPTHU B HJACAIBLHOM KOJIeOaTeTbHOM
KOHTYPE.

[IpencraBnenne o 3aryxaromux KoieOaHUAX. BBIHYKICHHbIE MEXaHWYECKHE KOJeOaHUs.
Pe3onanc. BeiHyX1€eHHBIE 2IEKTPOMAarHUTHbIE KOJI€OaHUsI.

[TepemenHbIii TOK. CHHYCOMJAIBHBIN INEPEMEHHBIH TOK. MOIIHOCTH NEPEMEHHOrO TOKA.
AMIUIMTYZHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIbI TOKA U HATIPSKEHMUSL.

Tpanchopmarop. IlpousBoacTBo, mnepenaya U NOTPeOIEHHE BIEKTPUYECKOM DSHEPIUH.
OKOJIOTMYECKHE PHUCKM TIpU TNPOU3BOACTBE dJIeKTpodHepruu. KynbTypa ucnonb3oBaHMs
AIIEKTPOIHEPTUHU B ITOBCETHEBHOM JKU3HH.

TexHUu4ecKre yCTpONCTBA U MPAKTUYECKOE TPUMEHEHNUE: JJIEKTPUYECKHUM 3BOHOK, T€HEPATOP
IIEPEMEHHOT0 TOKA, JINHUU JJIEKTpOoIepeay.

Llemoncmpayuu

UccnenoBanune napamerpoB KosneOaTeNbHOH cucTeMbl (MPYKUHHBIM WM MaTeMaTHYeCKU
MasiITHUK).

Habmtonenue 3atyxaronmx Koaebanui.

WccnenoBanue cBONCTB BBIHYX/IEHHBIX KOJI€OaHUI.

Hab6mronenue pe3onanca.

CB00OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOaHMUS.

OcuumorpaMMbl  (3aBUCUMOCTH ~ CHJIBI  TOKA M HAOpPsDKEHUS OT BpEeMEHH) s
9JIEKTPOMAarHUTHBIX KOJICOaHUM.

Pe3onanc npu mociaenoBaTeNbHOM COEOUHEHMM PE3UCTOpPA, KaTyIIKM WHIYKTUBHOCTH H
KOHJIEHCATOopa.

Monenb TUHUY 3JIEKTPOIIEpeIadH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanue 3aBUCUMOCTH NEpUOJa MaJbIX KOJeOaHUil Tpy3a HAa HUTU OT JUIMHBI HUTH U
MAaccChI rpysa.

HccnenoBanue NEPEMEHHOT0 TOKa B LENM W3 IOCIENOBAaTEIbHO  COCAMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PEe3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbIE 60IHbL

MexaHnnyeckue BOIHBI, yciaoBHsl pacnpocTtpaHenus. [lepuon. CkopocTs pacnpocTpaHeHus U
JuinHa BonHbL. [lonepeunsie u mpoaoibHble BOIHBL. VHTepdepeHus u udpakius MeXaHHIECKUX
BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

ONEKTPOMarHUTHHIE BOJIHBI. Y CIOBMS MW3JIy4EHUs OJJIEKTPOMArHUTHBIX BOJH. B3aumHas
opueHTanus BekTopoB E, B, V B snexrpomaruutHoi BoiHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpaXX€HHe,  NpeJoMJIeHHe,  mnoispusauus,  Audpaxous,  uHTeppepeHuus.  CKOpoCTb
AJIEKTPOMArHUTHBIX BOJIH.

[IIkana 371eKTpOMarHUTHBIX BOJIH. [IpuMeHeHNe 31eKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHIMIIBI panoCBsA3U U TeNneBUIeHU. Pannonokanus.

DIIEKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAIOIIEH CPEbI.

TexHuyecknue yCTpoiCTBa M NPAKTUYECKOE INPUMEHEHHME: MY3BIKAIbHBIE HWHCTPYMEHTHI,
yJIBTPAa3ByKOBasi IMAarHOCTUKAa B TEXHUKE M MEIUUMHE, pajap, PaIuONpUEMHHK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neys.

Jlemoncmpayuu

OGpa3oBaHue U pacpOCTPAHCHHUE TIOMIEPEYHBIX U MPOJOIBHBIX BOJIH.

Konebmromieecs Te0 Kak HCTOYHUK 3BYKA.

Habmtonenue oTpakeHus: M MPeOMIICHUS MEXaHUYECKUX BOJTH.

Habmronenue unreppepeHunu u Auppakiiuy MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HAHC.

Habmtonenue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMILIMTY/I0M U 4aCTOTON KOJeOaHUH.



HccnenoBaHnue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, IPEIOMIIEHUE, TIOIIpU3aLys,
mudpakius, UHTepPepeHIus.

Tema 3. Onmuka

['eomerpuyeckas onrtuka. [IpsimonuHeiiHoe pacnpocTpaHeHHE CBETa B OJAHOPOIHOU cCpelie.
JIyud cBera. ToueuHblli HCTOYHMK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBera. l[locTpoeHne H300paKEHUH B IJIOCKOM
3epKaje.

[Tpenomiienue cBeta. 3aKOHbI IPETOMIIEHUS cBeTa. AGCONIOTHBIM MOKa3aTeNb MPeJIOMICHHUS.
[TonHoe BHYTpeHHEE oTpaxkeHue. IIpeenbHbIN yroil MOIHOrO0 BHYTPEHHETO OTPAYKEHUS.

Hucnepcus cBeta. CioxHbIi cocTaB 6enoro cera. L{per.

CoOuparoniye u paccerBaroliye JUH3bl. ToHKas 1MH3a. POKYCHOE pacCTOSIHUE U ONTHYECKas
cuna TOHKOM nuH3bL IlocTpoeHne n300pakeHW B COOMPAIONIMX W PACCEHBAIOIIUX JIMH3AX.
dopMyita TOHKOU JIMH3BL. Y BEIUYECHHE, TaBAEMOE JIMH30M.

[Ipenens NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

Bonnosas ontuka. Untepdepenius cera. KorepeHTHbIe HCTOYHUKU. Y CIIOBHSI HAOIIOICHUS
MaKCHMyMOB ¥ MHHHUMYMOB B MHTEP(EPEHIIMOHHON KapTHHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX
UCTOYHUKOB.

Hudpakius ceeta. JudpakuuonHas pemérka. Y cinoBrue HaOMOeHNS ITTaBHBIX MAKCUMYMOB
IpY NaICHUH MOHOXPOMAaTHYECKOT0 CBETa Ha JU(PPAKIUOHHYIO PEIIETKY.

[Tonsipuzaius ceera.

TexHuueckre yCTpOWCTBA W TNPAKTUUYECKOe MpPUMEHEHHe: OYKHu, Jymna, (QoToanmnapar,
NPOCKIIMOHHBIN amnmapar, MUKPOCKOI, TeJIECKOIl, BOJIOKOHHAS ONTHKA, AU(paKIHMOHHAS PEHIETKa,
HOJISIPOUI.

Jlemoncmpayuu

[IpsimMonuHeiHOE pacnIpOoCTpaHEHUE, OTPaKEHHE U IpernomiieHue cBera. Onruueckue
puOOpHI.

[TonHoe BHyTpeHHee oTpakeHHe. MoJienb CBETOBOA.

HccnenoBanue cBOMCTB N300paKeHUN B JIMH3AX.

Mopenu MUKpPOCKOIIa, TENECKOIA.

HaGmronenune naTepPEepeHIInm CBETA.

Habmionenue nudpakuuu ceera.

Habmronenue aucnepcun cBera.

[Tony4eHue criekTpa ¢ TOMOLIBIO PU3MBI.

[Tomyyenue criekTpa ¢ HOMOLIbIO AU(PPAKIIMOHHON PEIIETKY.

Habitoienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue nokasaresns IpeaoMIEHUs CTEKIIA.

WccnenoBanue cBONCTB N300paXeHNUN B JTMH3AX.

HabGmronenune nucnepcuu ceera.

Pa3nen 6. OcHOBBI crieNHAJIBHON TEOPUH OTHOCUTEIHLHOCTH

I'panuubl NPUMEHUMOCTH KJIACCUYECKOM MexaHuKu. llocTynmarsl crenuanibHOM TEOpUHU
OTHOCUTEIBHOCTH: HWHBApUAHTHOCTh MOJYJs CKOPOCTH CBE€Ta B  BaKyyMe, MPUHLHI
OTHOCUTEIBHOCTH DUHINTEHHA.

OTHOCHUTEIBPHOCTh OJHOBPEMEHHOCTHU. 3aMeJICHUE BPEMEHH M COKpaIllCHUE JTUHEI.

OHeprus U UMITYJIbC PENSITUBUCTCKON YaCTHIIBI.

CBs13b Macchl € YHEPTUEN U UMITYJILCOM PEISTUBUCTCKOM YaCTUIIBI. DHEPTHUs MOKOSI.

Pa3znea 7. KBanToBas pusuka
Tema 1. Inemernmeol k6anmoegoii onmuKu



®dortonbl. Dopmyna [lnanka cBs3u 3HEprun (POTOHA C €ro YaCTOTOW. DHEPrUs U UMITYIIbC
dorona.

OtxkpeiTue u uccnenosanue ¢porodddexra. Oneitel A. I'. Cronerosa. 3akoHb! poTordpdexTa.
Vpasuenne DiHmTeiHa 1 hotodpdekra. «KpacHas rpanuna» horodddekra.

Hasnenue cBera. Onbite [1. H. JIcOenena.

XUMHYECKOE JIEMCTBUE CBETA.

TeXxHUYeCKHe YCTPOHCTBA M MPAKTUYECKOEe NpPHUMEHEHHE: (OTOIIEMEHT, (OTOMATUHK,
cojHeuHasi barapesi, CBETOUO/I.

Jlemoncmpayuu

®oT03PeKT Ha YCTAaHOBKE ¢ MMHKOBOU IIACTHHOM.

HccnenoBanue 3akoHOB BHemHEro porodddekra.

Cseronunopn.

Comneunas Oatapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. Ombitel Pesepdopaa mo paccesnuto o -vactuil. [lmaneraphas
Mmozenb aroma. [loctynarel bopa. M3nydyenue u moriouieHue (OTOHOB NMPH MEPEXOJE aroma ¢
OJIHOTO YPOBHS SHEPrUU Ha pyroi. Buasl ciektpoB. CEKTp ypOBHEN SHEPTUH aTOMA BOJAOPOA.

Bonnosele cBolicTBa yactull. Bonuel ne bpoiinsa. KopnycKyasipHO-BOJIHOBOU Tyaau3M.

CroHTaHHOE U BBIHYKJEHHOE U3IyUYCHHE.

TexHuyeckue yCTpOHCTBA MW MPAKTUYECKOE MPUMEHEHHE: CHEKTpPaJIbHBIA  aHAIN3
(crieKTpocKoIt), 1a3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopra.

Ornpezenenne JUIMHBI BOJIHBI Ja3epa.

Habmtonenue nuHeyaThIX CIIEKTPOB U3IYUYCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomol

Habmtonenue nuHeiyaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTHI, JOKA3BIBAIOIINE CIOXKHOCTh CTPOCHUS siapa. OTKPbITUE PaJIUOAKTUBHOCTH.
OmnbiTel Pesepdopra mo ompeneneHuio cOCTaBa pajnOaKTUBHOro u3inydeHus. CpoiicTBa anbpa-,
Oera-, raMMa-u3nydeHus. BivsHue paIuoakTUBHOCTH Ha )KUBbIE OPTaHU3MBI.

OTkpbITHE TIPOTOHA M HeWTpoHa. HykionHas moxens siapa IeizenOepra—Banenko. 3apsina
aapa. MaccoBoe uncino siapa. M30tonsl.

Anbda-pacniaz. DJIEKTPOHHBI M TO3UTPOHHBIN Oera-pacnaa. ['amma-uznydeHue. 3aKoH
paznoaKTUBHOIO pacmaja.

DOHeprus cBs3U HYKJIOHOB B sijipe. SlnepHbie cuiibl. Jledekt macchl sapa.

SnepHble peakuuu. JleneHue U CUHTE3 SEp.

Anepupiii  peaktop. Tepmosnepusiii cunte3. Ilpobrembl U THEpCHEKTHUBBI  SACPHOM
JHEPreTUKU. JKOJIOTUYECKUE ACTIEKTHI IEPHON SHEPTETUKH.

OnemeHTapHble YacTUllbl. OTKpPBITHE O3UTPOHA.

Mertobl HaOIIOACHUS U PETUCTPALIMH SJIEMEHTAPHBIX YACTHII.

dyHnaMeHTaIbHbIE B3aUMOAECHCTBU. EAMHCTBO (pU3NUECKOI KapTHUHBI MUPA.

TexHU4ecKre YCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHHE: NO3UMETp, KaMepa Buibcona,
AJICPHBII peakTop, aToMHasi bomoba.

Jlemoncmpayuu

Cu€TYrK HOHU3UPYIOIUX YaCTHII.

Yuenuueckuii skcnepumenm, nabopamophule pabomol
HccnenoBanue TpekoB yacTuil (1o roToBbIM (pororpadusim).



Pa3znesa 8. JjieMeHTbI AaCTPOHOMHUU M ACTPOPU3UKHU

Otanbl pazBUTHs acTpoHOMUH. [IpUKiIaHOe 1 MUPOBO33PEHUECKOE 3HAUEHHE ACTPOHOMHUH.

Bun 3Bé3aaoro Heba. Co3Be3ausi, spKue 3BE3/1bl, INTAHETHI, UX BUIUMOE ABHKCHHUE.

Conueynas cucrema.

Connue. ConHeuHas akTUBHOCTb. McTounuk 3Heprun ConHia v 38€31. 3BE3/1bl, UX OCHOBHBIE
XapaKTEepPUCTUKU. JlhuarpamMma «CHIEKTpaJbHBIM KJIACC — CBETUMOCTb». 3BE3ABI TJIABHOU
[OCJIEI0BAaTEIbHOCTH.  3aBUCUMOCTh ~ «Macca —  CBETHMMOCTb»  JUIsl  3BE3]  IJIaBHOM
MocJIeIoBaTeNbHOCTH.  BHyTpeHHee cTpoeHue 3BE34. (COBpEMEHHBIE NPEACTABICHHUS O
MPOUCXOXKJIEHUH U 3BOToIMK CONHIA U 3BE3/. DTalbl )KU3HU 3BE3.

Mineunsiii [1yte — nama [Nanaktuka. [Tonoxxenue u nmwkenune Connna B [Namaktuxe. Tumsl
ranakTuk. Panuoranaktvku u kBa3zapsl. UEpHbIE ABIPHI B sApax rajJakTHK.

Bcenennas. Pacmmmpenune Bceenennoii. 3akon XaO6nma. PasOeranue ramaktuk. Teopus
bomnbuioro B3peiBa. PennkroBoe u3nyyeHue.

Macmrabnas crpyktypa BeenenHoi. MertaranakTuka.

Hepeménubie mpoOieMbl acTpOHOMUH.

Yuenuueckue nabnrooenus

Habmoienust HeBOOpYKEHHBIM TJ1a30M C HCIIOIb30BAHHEM KOMITBIOTEPHBIX MPUTIOKEHHH JTs
OTIpE/ICTICHUS] TONOXKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro noxymapus u sipkue 3BE3/IbI.

Hab6mronenus B Teneckon JIynsl, mianer, Mneunoro [lyru.

Obo0mawiee NOBTOpeHNE

Ponb ¢pu3uKky 1 aCTpOHOMHH B YKOHOMHUYECKOM, TEXHOJIOTMUECKON, COITMATIBLHON M STHYECKOU
chepax ACSITEIBPHOCTH YENIOBEKa, POJIb U MECTO (PU3WKHA M aCTPOHOMHHU B COBPEMEHHOW HAy4HOM
KapTHHE MHpa, Poib (U3NYECKOM Teopur B (HOPMHUPOBAHUHM MPEICTABICHUN O (U3HUECKOI
KapTHHE MHpPa, MECTO (U3NYECKOM KapTHHBHI MUpa B OOMIEM pSIy COBPEMEHHBIX €CTECTBEHHO-
HAay4HBIX IIPEJCTaBICHUMN O IPUPOJIE.

MesxknpeamMeTHbIe CBA3H

N3ydyenne kypca ¢usuku 06a3oBoro ypoBHs B 11 Kiacce oOCymIecTBIsIeTCs € Y4ETOM
COJIepKATEIPHBIX MEKIIPEIMETHBIX CBS3EH C KypcamMH MaTEMaTHUKH, OMOJIOTUH, XUMHH, Teorpaduun
Y TEXHOJIOTHH.

Mesicnpeomemnsie nowsamus, CBSI3aHHBIE C HM3yYEHHEM METOJOB HAyYHOr'O IO3HAHUSA:
SBIICHWE, HAYYHBIM (akT, rumnore3a, QuU3MUYecKas BEIWYMHA, 3aKOH, TEOpHs, HAONIOJCHHE,
3KCIEPUMEHT, MOACIINPOBAHNE, MOJIEIb, U3MEPEHHUE.

Mamemamuxka: pelieHWE CUCTEMBl YpaBHEHHH, TPUTOHOMETpHUYECKHE (YHKIMH: CHHYC,
KOCHHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE TPUT'OHOMETPHUYECKOE TOXKIAECTBO, BEKTOPHI U HX
MPOEKIIMM Ha OCH KOOPJIWHAT, CIIO)KEHHE BEKTOPOB, IMPOU3BOJHBIE 3JIEMEHTApHBIX (DYHKUIHUH,
MPU3HAKU TTOJ00US TPEYTr OIbHUKOB, OMpeAeliCHUE TIOMIAIHN MIOCKUX (GUryp u o0bEéMa Tel.

buonocus: dNeKTpUUECKUE SBJICHUS B )KHBOU NPHUPOJIE, KojeOaTenbHbIe ABMKCHUS B JKUBOMI
MIPUPOJIC, ONTUUYECKUE SIBJICHUS B KUBOM MPUPOJIE, ACHCTBUE paJUAIlK HA )KUBBIE OPTAHU3MBI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KpHCTANIMYECKas CTPYKTypa TBEPABIX Tell,
MEeXaHU3Mbl 00pPa30BaHUS KPUCTAUTMYECKON PEIIETKH, CIEKTPAIbHBIA aHATU3.

l'eocpagpusa: MarHUTHBIE MONIOCA 3€MIIM, 3aJI€KH MAarHUTHBIX PyA, (POTOChEMKA 3€MHOM
MOBEPXHOCTH, IIPE/ICKa3aHUE 3EMIICTPSICEHUII.

Texnonozus: JMHUM DIEKTPOIEPENAd, TEHEpaTOp IEPEMEHHOIO TOKA, JJIEKTPOIBUTATEIb,
WHIYKIIMOHHAS T€Yb, pajaap, paauonpuéMHUK, TEJIEeBH30p, aHTeHHa, TenedoH, CBY-meus,
MPOEKIIMOHHBIN amnmnapar, BOJOKOHHAs ONTHKA, COTHEYHast OaTapes.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHUA

OcBoenue yueOHOro mpenmera «®Pus3mka» Ha YPOBHE cpeaHero ooOmiero oOpa3oBaHMS
(6a30BBIN YPOBEHB) TOHKHO 00CCIICYHUTh JOCTHKEHUE CICIYIOIIUX JTHUYHOCTHBIX, METAIPEIMETHBIX
" IpCIAMCTHBIX 06pa3OBaT€.HBHLIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE pe3yNabTaThl OCBOEHHUS ydeOHOro mnpeamera «@DHU3MKa» HOIDKHBI OTPAaXaTb
TOTOBHOCTH M CIIOCOOHOCTH OOYYAIOLIMXCS PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3UIMEN JTUYHOCTH, CUCTEMOW 1IEHHOCTHBIX OPUEHTAllMi, TO3UTUBHBIX BHYTPEHHUX YOEKIACHUMH,
COOTBETCTBYIOLINX TPAIUIIMOHHBIM LIEHHOCTAM POCCUMCKOr0 OOIECTBa, PACIINPEHUE KU3HECHHOTO
OIBITA M ONBITA JEATEIFHOCTH B TPOLIECCE PEeaTH3ali OCHOBHBIX HAIPABJICHUN BOCIUTATEIHHOM
NEeSITeIbHOCTH, B TOM YHCIIE B YaCTH:

1) rpaaaHCcKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh  TPAXKMAHCKOW  TO3MIMK  OOydaromerocs Kak AakTHBHOTO W
OTBETCTBEHHOT0 YI€HAa POCCUHCKOTO 00IIeCTBA;

NPUHATHE TPAJAULHOHHBIX OOIIEUEIOBEUECKUX T'yMAaHUCTUYECKUX M JAEMOKPATHUECKUX
IICHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpPEcax TIpakJaHCKOro OOIIecTBa,
y4acTBOBaTh B CAMOYTIPABJICHUH B 00pa30BaTeIbHOI OpraHu3allny;

yYMEHHUE B3aUMOAEHCTBOBATH C COLIMATBHBIMA HHCTUTYTaMHU B COOTBETCTBUHU C X (PYHKIUSIMH
Y Ha3HAYCHHEM;

TOTOBHOCThH K T'YMaHUTAPHOI U BOJIOHTEPCKON NESITENbHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS:

c(OPMHUPOBAHHOCTh POCCUMCKOMN T'PaXX1aHCKON MIEHTUYHOCTH, TaTPUOTHU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CUMBOJIAM, JOCTHKEHUSM POCCUNUCKUX YUEHBIX
B 001acTy (PU3MKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 MTOBEACHHUS,

CIOCOOHOCTh OLICHMBATh CHUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICHh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI M IIECHHOCTH, B TOM YHCJIE B ACATEIBHOCTH YIEHOTO;

OCO3HaHUE JINYHOT'0 BKJIaJla B IOCTPOEHUE YCTOMUMBOIO OYAYIIEro;

4) 3¢TeTHYeCKOr0 BOCIIHTAHHUS:

ACTETHYECKOE OTHOIIECHHE K MHpPY, BKIIOYas 3CTETHKY HAyYHOI'O TBOPYECTBA, MPHUCYILETO
(bu3HYECcKOi HayKeE;

5) TPy/10BOT0 BOCHIUTAHUS:

UHTEpEC K Pa3ITUIHbIM cepam nMpodecCHOHANBHOM NeSITeTbHOCTH, B TOM YUCIIE CBSI3aHHBIM C
¢bu3MKOM W TEXHUKOH, yMEHHE CcOBeplIaTh OCO3HaHHBIM BbIOOp Oyaymiell mnpodeccuun u
pean30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TJIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUI0 M CaMOOOpa30BaHUIO B 00JacTH (U3UKU Ha
MPOTSIKEHUH BCEU KU3HU,

6) IKOJIOTHYECKOT0 BOCTIUTAHUS

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOH KYJIBTYpBl, OCO3HAHHE TJ00aJbHOI'O0 XapakTepa
HKOJIOTMYECKUX MTPOOIIEM;

MJIAHUPOBAHKME U OCYIIECTBIICHUE JEHCTBUII B OKpYy X arolllel cpefie Ha OCHOBE 3HaHUS IleNei
YCTOWYMBOI'O Pa3BUTHUS YETIOBEUYECTBA;

pacuIpeHue OIbITa JeSTeILHOCTH YKOJIOTMUECKON HAIIPABICHHOCTH HAa OCHOBE MMEIOIUXCS
3HaHUU 10 (PU3HKE;

7) HIEeHHOCTH HAYYHOTO MIO3HAHUS:



c(OpMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO PAa3BUTHS
bu3nUecKoil HayKu;

OCO3HAHME LEHHOCTH HAYyYHOW NEeSATEITbHOCTH, TOTOBHOCTH B Ipollecce M3YydeHHUs (U3NKU
OCYIIECTBIISITH MPOSKTHYIO U MCCIIEIOBATEIBCKYIO JEeSITEIbHOCTh HHANBHIYAIBHO U B TPYIIIIE.

METANIPEJMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiCTBUSA
ba3oBble JlornyecKkue NeicTBu:

CaMOCTOSITENTFHO (OPMYJIMPOBAaTh W aKTYAJIM3UPOBATH MPOOJIEMYy, paccMaTpuBarh €€
BCECTOPOHHE;

ONPENEATh LU IeATeIbHOCTH, 3aJ]aBaTh apaMeTPhl U KPUTEPUU UX JTOCTHIKCHHUS;

BBISIBIISITH 3aKOHOMEPHOCTH 1 TIPOTUBOPEYHS B PACCMATPUBACMBIX (PU3UICCKUX SIBIICHUSIX;

pa3palaThIBaTh IJIaH PEIIeHUs MPOOJIEMbI ¢ YUETOM aHajIN3a UMEIOIINXCS MaTepUAIbHBIX U
HEMaTEepUaAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIbHOCTh, OLIEHUBATH COOTBETCTBUE pPE3YJIBTATOB IIEINISAM,
OLICHUBATh PUCKHU IOCIIEICTBUI IE€ATEIbHOCTH;

KOODAMHHUPOBATh U BBIIONHATH pabOTy B YCIOBHSIX pEAIbHOrO, BHUPTYadbHOTO U
KOMOMHHPOBAHHOT'O B3aUMO/ICHCTBHS;

pa3BUBaTh KPEaTUBHOE MBILUICHHE [IPU PELICHUH KU3HEHHBIX POOIeM.

Ba3oBble uccienoBarenbcKkue 1eiiCTBUA:

BJAJIETh HAYYHOM TEPMHHOJIOTHEH, KIIOUYEBBIMA MOHATHSAMH M METOAaMHU (PHU3HUECKOU
HAYKH;

BIIQ/IETh HAaBBIKAMHM Y4e€OHO-MCCIIEIOBATEIIbCKOW M TMPOEKTHON MEATEIbHOCTH B 00JACTH
¢u3uKH, CrIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOHMCKY METOJOB pEIICHHs 3a/ad
buznyecKoro coaepkaHusl, IPUMEHEHUIO Pa3IUYHbIX METOJIOB TO3HAHUS;

BJIQJIETh BUJAMHU JEATEIBHOCTH IO IMOJYYEHUIO HOBOI'O 3HAHUSA, €ro HHTEpIIpETaluH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3TUYHBIX YU€OHBIX CHTYAIMSIX, B TOM YHUCIE TIPH CO3aHUU
y4eOHBIX MPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBJIATh IPUYMHHO-CJIEICTBEHHBIE CBSI3U M AKTYaJW3UPOBATH 33]1a4y, BBIABUTATh TUIIOTE3Y
e€ pelleHus], HaXOAUTh apryMEHTHI JJIs JI0Ka3aTeIbCTBA CBOMX YTBEPKICHUM, 3a1aBaTh apamMeTpbl
Y KPUTEPHUU PEILICHUS;

AQHAJIM3HUPOBATh IMOJYYEHHBIE B XOJE PELICHUS 3a/1a4d Pe3ybTaThbl, KpUTUYECKN OLIEHUBATh
UX IOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX yCIOBUSIX;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIEC 3a/1a4i B 00pa30BATEIbHON AEATEIBHOCTH, B TOM
YHClie TP U3Y4eHUH (PU3UKU;

JaBaTh OLEHKY HOBBIM CUTYAIIUSIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

YMETh MIEPEHOCUTH 3HAHUS 110 (PU3UKE B MPAKTHUYECKYIO 00JIACTh KU3HEACATEIBHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 PA3HbIX MPEIMETHBIX 00acTeil;

BBIJIBUTaTh HOBBIE UJIEH, IIPEIaraTb OPUTMHAIBHBIE TOIXO/bl U PEILICHHUS;

CTaBUTh MPOOJIEMBI U 33a4H, T0MYCKAIOIINE AIbTEPHATUBHBIE PEILICHUS.

PabGora ¢ undopmaunmeii:

BIIQ/ICTh HaBBIKAMHU TMONY4YeHHUs HHPOpMaAIUU (DU3MUECKOTrOo CONEp:KaHWsS M3 HCTOYHUKOB
pa3HbIX THIIOB, CAMOCTOSITEIbHO  OCYIIECTBIATH IIOMCK, aHalM3, CUCTEMAaTU3alUl0 U
MHTEPIIPETALNI0O HHPOPMALIUU Pa3IMUHbIX BUJOB U (OPM MPEJICTABICHUS;

OLIEHUBAThH JOCTOBEPHOCTh HH(POPMAIIHH;

UCIIOIB30BaTh CPEJCTBA MH(POPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B PEHICHUH
KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OPraHU3allMOHHBIX 3a1ad ¢ coOdrofeHHeM TpeOoBaHUI
SPrOHOMUKH, TEXHUKM O€30MacHOCTH, TUTHEHBI, PEeCcypcocOepekeHUs, MPAaBOBBIX M ATHUECKUX
HOPM, HOPM HH(OPMAIIMOHHOW OE30MaCHOCTH;



CO3/1aBaTh TEKCThl (PU3NYECKOI0 COACPKAHUA B PA3IMYHBIX (opMaTax ¢ y4€TOM Ha3HAUYCHMSI
UHGOpPMALlMM U 1IeJIeBOW ayAUTOPUH, BbIOMpas ONTUMaJIbHYIO (OpMYy TMpeJICTaBICHUS U
BU3YyaIM3al1H.

KoMMyHuKaTHBHBIE YHUBEPCAIbHbIC Y4eOHbIE 1eiiCTBHUS:

OCYIIIECTBIISATH OOIICHNE HA YPOKax (DM3HKHU M BO BHEYPOUHOU JIEATEIBHOCTH;

pacmo3HaBaThb MPEAITOCBUIKH KOH(i)J'II/IKTHI)IX CI/ITyaIII/Iﬁ U CMATYaTh KOH(bJ'II/IKTI)I;

Pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHHS C UCIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB;

MOHUMATh U MCIIOIb30BaTh MPEUMYIIECTBA KOMAHJHON U WHIAMBHIyalbHOU padoThHI;

BbIOMpaTh TEMAaTHMKy U METOAbl COBMECTHBIX JEHCTBUN C y4ETOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH KaKJI0r0 4JI€Ha KOJJICKTHBA;

IIPpUHUMATh LCJIA COBMECTHOM ACATCIIBHOCTH, OPraHHU30BbIBATL U KOOPAMHUPOBATH IleICTBHH
0 €€ JOCTH)KCHMIO: COCTaBJIATH IUIAH JEWCTBHUM, paclpeleNsaTh poad C y4€TOM MHEHUH
YYaCTHHKOB, 00CY)K/1aTh pe3yIbTaThl COBMECTHOW PaOOTHI;

OLIEHMBATh KaueCTBO CBOETO BKJIA/a U KAKIOI0 yYaCTHHKA KOMaHbI B OOLIUI pe3yabTar 1o
pa3pabOTaHHBIM KPUTEPHUSIM;

IpeJlaraTh HOBBIE IPOEKThI, OLIEHUWBATh MJEH C IO3UILUH HOBU3HBI, OPUTHMHAIBHOCTH,
IIPAKTUYECKOM 3HAaUNMOCTH;

OCYIICCTBJIATH MMO3UTHUBHOC CTPATCITHYCCKOC MMOBCACHNEC B PA3JIMYHBIX CUTYyallUAX, ITPOSABIIATD
TBOPYECTBO U BOOOpayKE€HUE, ObITh NHUIIUATUBHBIM.

PerynisiTuBHbIE YHHBepcaJIbHbIe Y4eOHbIE JeiicCTBUS
Camoopranu3anmusi:

CaMOCTOSITENIbHO OCYILECTBIISITh IMO3HABATEIbHYIO JIEATEIBHOCTh B o00Ojactu (U3MKU U
ACTPOHOMUU, BBISIBJISITH IPOOJIEMBI, CTABUTH U (JOPMYITUPOBATH COOCTBEHHBIC 33/1a4H;

CaMOCTOAITENIbHO COCTAaBJISITh TUIAH PEIICHHS PAcUY€THBIX W KA4YeCTBEHHBIX 3a/ad, IUIaH
BBITIOJTHEHUSI MPAKTUYECKOW paboThl ¢ yd4yé€TOM UMEIOLIUXCS PECYpCcoB, COOCTBEHHBIX
BO3MOXKHOCTEHN U MIPEANIOUTEHUN;

JIaBaTh OIEHKY HOBBIM CUTYaIIHIM;

pacuupsTh paMK{ y4eOHOro mpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTEHUI;

JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHpOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTh 3a
peteHue;

OLIEHHBATh MPUOOPETEHHBI OIBIT;

croco6cTBOBaTh (HOPMHUPOBAHUIO U MPOSBICHUIO SPYIAUIMH B 007acTH (PU3UKH, TOCTOSHHO
MOBBINIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIIUOHAIbHBIH HHTE/JIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTUBBI B JESITEIbHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YJIbTATOB 1ETISIM;

BJIQJICTh HABBIKAMH TIO3HABATEIHLHOW peIIEKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBHHN U
MBICTUTENBHBIX IPOIIECCOB, UX PE3YIbTATOB U OCHOBAHMIA,

UCTIOB30BaTh MPUEMBI PEQIICKCHH ISl OIEHKH CUTYaIlUU, BEIOOpA BEPHOTO PEIIICHHS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MIPUHUMATD PEIICHUS M0 UX CHUKEHUIO;

MPUHUMATh MOTUBBI M apI'YMEHTHI APYTUX MPU aHAIIM3€E PE3YAbTATOB JESTEIbHOCTH;

NPUHUMATH Ce0sl, TOHUMAasi CBOM HEJIOCTATKH U JOCTOMHCTBA,

MPUHUMATh MOTHBBI 1 apTyMEHTBI APYTUX MPU aHATN3€ PE3YJIbTATOB JEATEIbHOCTH;

MpU3HABaTh CBOE MIPABO U MPABO IPYTUX Ha OIIHMOKH.

B mporecce QOCTHXKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHS MIPOrPaMMBI IO (U3HKE st
YPOBHSI CpPEAHETO OO0IIero oOpa3oBaHUs y OOYYAIOIIMXCS COBEPIICHCTBYETCS SMOIMOHATHHBIN
WHTEIJIEKT, MPEANOoNaraoumi copMUpOBaHHOCTE:

CaMOCO3HAHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE IMOIMOHATBHOE COCTOSHUE,
BUJIETh HAIIPABJIEHUS Pa3BUTHUSI COOCTBEHHOMN IMOIIMOHATBLHOM cdepbl, OBITh YBEPEHHBIM B Ce0¢€;



CaMOpETyIMPOBaHMs, BKIIOYAIONIETO CAaMOKOHTPOJIb, YMEHHE NPUHHMATh OTBETCTBEHHOCTH
3a cBOE MOBEJECHUE, CIOCOOHOCTh aIaNTHPOBATHCS K SMOIMOHAIBHBIM M3MEHECHUSIM M TPOSBIATH
T'UOKOCTB, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBALlMY, BKJIIOYAIOMICH CTpeMJICHHE K MIOCTIDKCHHIO LEIH W YCIexy,
ONTHMHU3M, HHUIIMATHBHOCTh, YMEHHUE JICHCTBOBATH MUCXO/S U3 CBOUX BO3MOXKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CIMOCOOHOCTh TMOHMMATh 3MOIMOHAIBHOE COCTOSHHUE JpPYruX,
YYUTBIBATH €0 IPU OCYIIECTBICHHH OOIIEHNS, CITOCOOHOCTh K COYYBCTBHUIO U COTIEPEKUBAHUIO;

COIMATBHBIX HAaBBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTH BBICTPAMBaTh OTHOIICHHUS C JPYTHMHU
JFO/IbMU, 3a00TUTHCS, IPOSBISTH HHTEPEC U pa3periaTb KOH(PIUKTHL.

HNPEAMETHBIE PE3YJIBTATDI

K xonmy oOyuenuss B 10 Kjacce mpeaMeTHbIE pe3yibTaThl Ha 0Aa30BOM YPOBHE JIOJKHBI
oTpaxaTh COOPMHUPOBAHHOCTH Y O0YUAIOIINXCS YMECHUI:

JIEMOHCTPUPOBATh Ha IMpUMepax pojib U MecTo (pu3uku B (POPMUPOBAHUU COBPEMEHHOM
HAay4YHOM KAapTHUHBI MUPA, B PAa3BUTHM COBPEMEHHOM TEXHMKUM U TEXHOJIOTHMM, B IPAKTUYECKON
JIeSITeILHOCTH JTIO/ICH;

YUUTBIBATh TPAHUIBI IPUMEHEHUS W3Yy4EHHBIX (PU3MUECKHX MOJelneil: MarepuanbHas TOUYKa,
WHEpIHATbHAS CUCTEMa OTCYETa, a0CONMIOTHO TBEPIOE TENO, WACATBHBINA Tra3, MOIETH CTPOCHHS
ra3oB, >KUJKOCTEH M TBEPIBIX TeJ, TOYEUHBIN DJIEKTPUYECKUHN 3apsA] NPU peIleHUuH (PU3MUECKUX
3azad4;

pacrio3HaBaTh (pu3MuyecKue sBIEHUS (TPOLECCH) M OOBSACHATH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJIIPHO-KUHETUYECKOW TEOpUU CTPOEHHUS BEIIeCTBA U 3JIEKTPOJMHAMMKHU:
pPaBHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEITHOE IBUYKEHHE, CBOOOAHOE MaJICHNE TeJl, IBUKEHUE
[0 OKPYXXHOCTH, MHEpIUs, B3auMojieiictBue tei, auddysus, OpOyHOBCKOE ABHKEHHE, CTPOCHHE
KUAKOCTEH M TBEPHABIX TeJ, U3MEHEHHEe 00bEMa TeN NMpHU HarpeBaHUM (OXJIaXKJEHUH), TEIJIOBOE
paBHOBECHE, HCIApEHUE, KOHACHCALUs, IUIABJICHUE, KPUCTAJUIM3ALMs, KUIIEHUE, BIIAXXHOCThH
BO3/yXa, IOBBIIIEHUE JABJICHMS ra3a IPH €ro HarpeBaHUU B 3aKPBITOM COCYZE, CBS3b MEXKIY
napaMeTpaMM COCTOSIHUS T'a3a B U30IPOLIECCaX, AIEKTPU3ALIMs TeJl, B3AUMOJICHCTBHE 3apsi10B;

OIMCBIBATh MEXAaHUUYECKOE ABUKEHHE, UCIIONb3Ysl (PU3NUECKUE BETUUNHBL: KOOPIMHATA, ITYTh,
IepeMENIeHNE, CKOPOCTh, YCKOPEHUE, Macca Tela, CUia, UMIYJIbC Tejla, KHHETHYECKas dHEeprus,
NOTCHIMATbHAS DJHEPrUsi, MEXaHW4yeckas paboTa, MeXaHWYeCKas MOIIMHOCTh; MpPH ONHCAHUU
IPaBUIIBHO TPAKTOBATh (U3NYECKUN CMBICI UCIOIb3YEMbIX BETMYMH, UX 0O003HAUYEHUS U €IUHUIIB,
HaXOJIUTh (HOPMYJIbL, CBS3bIBAIOLINE JAHHYIO (U3UUECKYIO BEIMUUHY C IPYTHMHU BEJIMYMHAMU;

ONKCHIBATh M3y4YEHHBIE TEIUIOBBIE CBOMCTBA TE€JI M TEIUIOBBIE SIBJICHUS, MWCIIONIb3Ys
¢u3nyeckue BENUYMHBL: JaBJIEHHE Ta3a, TeMIeparypa, CpexHss KUHETHYecKas HHeprus
Xa0THUYECKOr0 JIBUJKEHUS MOJIEKYJ, CPEIHEKBaJpaTHU4Has CKOPOCTb MOJEKYJ, KOJIMYECTBO
TETUIOTHI, BHYTPEHHSS HHEprus, paboTa rasza, KOAXPQPHUIMEHT TMOIE3HOTO JEHCTBHS TEIIOBOTO
JBUTATENS; IPU ONMCAHUU IPABUIIBHO TPAKTOBATh (PU3NYECKUI CMBICI UCIIOB3YEMBIX BEIMYUH, UX
0003HAaYeHUs U €UHMILIbI, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLINE JAHHYIO (PU3NYECKYIO BEIUYHHY C
JPYTMMHU BETMYHUHAM;

OIACHIBATh H3YYEHHBIC JJICKTPUYECKHE CBOMCTBA BEIECTBA M DJIEKTPUYECKUE SIBICHHUS
(mporecchl), MCMONb3yst (DU3MYECKHE BEJIWYMHBI: AJIEKTPUUECKHM 3apsisi, 3JEKTpHUUEcKoe IoJe,
HANPsUKEHHOCTD 1011, TOTEHIIMAJ, Pa3HOCTh MOTEHIMANIOB; IIPY ONMCAHUM MIPaBUIIBHO TPAKTOBATh
(bu3NYECKUI CMBICI UCIIOJB3YEMBIX BEIMYUH, UX 0003HAUYEHUS U €IMHULIBI; YKa3bIBaTh (YOPMYIIbI,
CBSI3bIBAIOIME JTAHHYIO (PU3UYECKYIO BETMUUHY C IPYTMMHU BEJIMYMHAMU;

aHATM3UpPOBaTh (PU3UYECKUE MPOIECCHl M SBICHMS, HCHOIB3YyS (U3UUYECKUE 3aKOHBI U
OPUHLMIBL 3aKOH BceMupHoro Tsrotenus, |, |l u Il 3akonsl HploToHa, 3akOH coxpaHeHUd
MEXaHNYECKOW PHEPIMM, 3aKOH COXPAHEHUs HMMITYJIbCa, MPUHLHUI CYNEPHO3ULMN CUJI, IPUHLUI
paBHOIIpaBUsl MHEPLUAIBHBIX CHCTEM OTCYETA, MOJIEKYJISPHO-KMHETUYECKYIO TEOPHUIO CTPOEHUS
BEIIECTBA, ra30BbI€ 3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPTUH TEIJIOBOTO ABMXKEHUS MOJIEKYJ



¢ aOCOTIOTHOM TeMIIepaTypoil, MepBHI 3aKOH TEPMOJTUHAMUKH, 3aKOH COXPAHEHHUS JIEKTPUUIECKOTO
3apsifa, 3akoH KynoHa, npu 3TOM pa3inyarh CIOBECHYIO (OpPMYIHMPOBKY 3aKOHA, €ro
MaTEMaTUYECKOE BBIPAKEHUE U YCIOBUA (IpaHUIlbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSICHATh OCHOBHbBIE NPUHIHUIBI JEHCTBUS MAIIUH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB;
pas3nyaTh yCIOBUS UX 0€30MacCHOr0 UCIOIb30BAaHUS B MIOBCEIHEBHOM JKU3HU;

BBITOJIHATh AKCIEPUMEHTHI T10 HCCIENOBAHUIO (U3UYECKUX SIBICHUH M TPOILIECCOB C
HCIIOJIb30BaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUMN, IPU 3TOM (OpMYIHUpOBaTh MpodiieMy/3aauy
U TUNOTE3y Y4eOHOro SKCIEpUMEHTa, cOOMpaTh YCTAHOBKY U3 INPENIOKEHHOro 00O0pyJOBaHUS,
IPOBOJUTH OIBIT U (OPMYJIUPOBATH BHIBOJIBI,

OCYIIECTBIISITh IPSMbIE X KOCBEHHBIE M3MEPEHUs (PM3NIECKUX BEIWYHH, IIPH 3TOM BBHIOUPATH
ONTUMAJIBHBINA CIIOCOO M3MEPEHUs M HCIOJIb30BAaTh M3BECTHBIE METO/bl OLIEHKHM MOrperiHocTei
U3MEpPEHUN;

UCCJIEZIOBATh 3aBUCUMOCTH MEXAY (PU3MUECKMMH BEIMYMHAMU C HCIIOIb30BAHUEM IPSIMBIX
U3MEpPEHUll, NMpH 3TOM KOHCTPYUPOBaThb YCTAHOBKY, (DPUKCHpOBaTh pe3ynbTaThl HOIYYEHHOM
3aBHCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TaOIUIl U TpaUKOB, AeNaTh BBIBOABI 10 pe3yibTaTaM
UCCIIEJIOBAHNS;

coOmoare mpaBwia 0€30MacHOro Tpyda IpU MPOBEICHUU MCCIENOBAaHUI B pamKax
y4eOHOro  JKCHEPUMEHTa, y4eOHO-HCCIIEJIOBATEIbCKOM W HPOEKTHOM  JIESATEIbHOCTH €
UCIIOJIb30BaHUEM U3MEPUTENIBHBIX YCTPOICTB U JIAOOPAaTOPHOI'0 000PYA0BaHUS;

pemaTh pac4€THbIC 3aJ]a4i € ABHO 3aJJaHHOM (U3MYECKON MOJEIbIO, UCIONb3Ys (pU3nuecKue
3aKOHBl M MPHUHLUIBI, Ha OCHOBE aHAIMW3a YCJIOBHUSA 3a7ayd BHIOMPATh (U3UUECKYIO MOJIENb,
BBIJICNIATh (U3MYECKUE BEIMYUHBI U (OPMYINbI, HEOOXOIMMbIE ISl €€ pelIeHHs, MPOBOIAMUTH
pacuéThl U OLIEHUBATh PEAIbHOCTD MOJIyY€HHOT O 3HAaYeHUS (PU3NYECKON BEIUYUHBI;

peliaTh KayeCTBEHHBIE 3aJauM: BBICTPAMBATh JIOTMYECKHM HEMPOTHUBOPEUYMBYIO LIEMNOYKY
paccyXJIeHHI ¢ OMOPOI Ha U3y4EHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3HUECKHE SIBICHHUS;

UCIOJIb30BaTh IPU PEUIEHUH y4eOHBIX 3a/7a4 COBPEMEHHbIE MH(GOPMAIMOHHBIE TEXHOJIOTUU
JUId TIOMCKa, CTPYKTYpUpPOBaHMs, MHTEpIpETAallMd U MpeACTaBiIeHHUs Y4eOHOH U HaydyHo-
HONYJISIpHON MH(pOpPMAIMK, TOTYYEHHOW U3 Pa3InYHBIX UCTOYHUKOB, KPUTUUYECKHU aHAIM3UPOBAThH
MOJTy4aeMyt0 HHPOPMaIIHIO;

NPUBOAUTH IPHUMEpPHI BKJIAaJa POCCHUMCKUX M 3apyOeKHBIX YUYEHBIX-(DU3MKOB B pa3BUTHE
HayKH, 0OBsICHEHHE IIPOLIECCOB OKPYKAIOLIET0 MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMS 110 (PU3UKE B TIOBCETHEBHOM XKU3HU AJIs 0OecreueHus
0e30macHOCTH IpU OOpallleHuu ¢ NMpuOopaMM U TEXHHUYECKUMM YCTPONCTBAMH, IS COXPAHEHUS
3]I0pOBbS U COOJIIOJICHUSI HOPM HKOJIOTMYECKOr0 MOBEICHHS B OKPY’KaIoLIeH cpene;

paboTaTh B TpYIIE C BHIIOIHEHUEM DPA3JIMYHBIX COLUANBHBIX POJIEH, IJIAHUPOBATh PadboOTy
IPYNIbl, PALMOHAIBHO pacHpelensTb OO0S3aHHOCTM W  IUIAHUPOBATh  JAEATENBHOCTH B
HECTAHJAPTHBIX CUTYyallUsX, aJ€KBATHO OLICHMBATh BKJIAJ KaXIOrO W3 YYaCTHUKOB TIPYIIbI B
pelieHre paccMaTpuBaeMOi TPOOIIEMBI.

K xoHny obyuenus B 11 kJacce mpeaMeTHblE pe3yabTaTbl Ha 0a30BOM YpOBHE JOJKHBI
oTpaxaTb C()OPMUPOBAHHOCTD Yy OOYUaIOIIUXCSl YMEHHI:

JIEMOHCTPHPOBATh Ha MpUMepax polib U MecTo (pu3uku B (POpMUPOBAHUU COBPEMEHHOM
HAay4YHON KapTHUHBI MUpPAa, B PAa3BUTUU COBPEMEHHON TEXHUKU W TEXHOJOTHH, B MPAKTUYECKOMN
JeSITeNbHOCTH JIIOJIEH, IEJIOCTHOCTh M €JMHCTBO (PU3HUECKON KapTUHBI MHPA;

YYUTBIBATh TPAHMIBI TPUMEHEHUS M3YYCHHBIX (PU3UUYECKUX MOJENeH: TOYEeUHBIH
AJIEKTPUYECKUM 3apsi, JIyd CBETa, TOUCUHBIH UCTOUHMK CBETA, AJIEpHAs MOJIEb aTOMa, HYKIIOHHAs
MO/JIeSIb aTOMHOT O sI/ipa MU peleHnH (PU3NYECKUX 3a/1a4;

pacrio3HaBaTh (pu3MUYECKUe SBJIEHUS (TPOLECCH) M OOBSACHATH MX Ha OCHOBE 3aKOHOB
AJIEKTPOJIMHAMUKNA M KBAHTOBOM (DU3UKHU: 3JEKTpHUUYECKas MPOBOJUMOCTh, TEIUIOBOE, CBETOBOE,
XMMHMYECKOE, MAarHUTHOE JEHCTBUSA TOKA, B3aMMOJEHCTBUE MArHUTOB, AJIEKTPOMArHUTHAs
WMHAYKUWSA, AEWCTBME MAarHUTHOIO IO Ha IPOBOJHUK C TOKOM M JABWXKYIIMKCA 3apsn,
AIIEKTPOMAarHUTHBIE KOJeOaHUs W BOJIHBI, NPSIMOJIMHEHHOE pacHpOCTpaHEHUE CBETa, OTPaKEHUE,



npejaoMIIeHUe, UHTepdepeHIus, Iudpakuus ¢ [OJIIpU3aLUs CBETa, JUCIEepCHs CBeTa,
doroanexktpuueckuii 3¢dekt (Pporodddekrt), cBeTOBOE MaBieHHE, BO3HUKHOBEHHE JMHEHYATOrO
CIIEKTpa aTOMa BOAOPO/a, ECTECTBEHHAs! U UICKYCCTBEHHAs PallOaKTUBHOCTb;

ONKCHIBaTh M3y4YEHHBIE CBOWCTBA BeUIECTBA (AJIEKTPUUYECKUE, MarHUTHBIE, ONTHYECKUE,
3JIEKTPUUECKYIO MPOBOAMMOCTh Pa3IMYHBIX CPEl) U 3IEKTPOMArHUTHBIC SBJICHUS (IPOLECCHI),
UCTIONB3Ysl  (PU3MYECKUE BEIMYMHBL: OJEKTPUYECKUN 3aps], CHJIA TOKa, JJIEKTPHUECKOE
HaIpSDKEHUE, AJIEKTPUYECKOE CONPOTHBIICHUE, PA3HOCTh ITOTEHIMAIOB, JIEKTPOIABMKYILIAS CHIIA,
pabora TOKa, MHAYKLUUS MarHUTHOro mois, cuia Awmmepa, cuna JlopeHna, HWHAYKTUBHOCTb
KaTYyIIKH, SHEPrusl 3JEKTPUYECKOr0 M MArHUTHOIO TMOJeW, Mepuoj M YacToTa KoieOaHud B
KoJIe0aTEeIbHOM KOHTYpE, 3apsii U CWIa TOKa B IPOLECCE TapMOHMYECKHX 3JIEKTPOMAarHUTHBIX
KojebaHuil, (hOKycHOe pacCTOSHME M ONTHUYECKas CHJIA JIMH3bl, IPU ONUCAHUU HPABUIIBHO
TPAaKTOBaTh (PU3MUECKUII CMBICII UCIOJIb3YEMbIX BEJIUYMH, UX 0003HAUCHHS M €IMHUIIBI, YKa3bIBATh
(b opMyIIBI, CBSA3BIBAIOIINE TAaHHYIO (PU3NYECKYIO BEIMYHHY C APYTUMH BETHUYUHAMU;

OIMCBIBATh U3yYCHHbIE KBAHTOBBIE SIBJICHUS U MPOLIECCHI, UCIIOIb3Ysl (PU3MUECKHE BETUUNHBI:
CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJH, [UIMHA BOJHBI M YacTOTa CBETA, SHEPIHsl U UMIYJIbC (HOTOHA,
NEepUo/l TOJypacnana, 3HEPrusl CBSI3U ATOMHBIX sJIep, NPU ONHUCAHUU TPABUIBHO TPAKTOBATh
(Gu3n4ecKuil CMbICT UCIOIb3YEMbIX BEJINYMH, X 0003HAYEHUS M €AUHUIIB], YKa3bIBaTh (DOPMYIIBI,
CBSI3bIBAIOIME JAHHYIO (DU3UYECKYIO BEJIMYMHY C JIPYTUMH BEIMYMHAMM, BBIYHUCIATH 3HAUYEHUE
(U3HYECKON BETUINHBL;

aHAJM3UPOBaTh (PU3UYECKUE NPOLECChl M SBJICHUSA, UCHONb3yd (PU3MUECKUE 3aKOHBI U
IPUHLAIGL: 3aK0H OMa, 3aKOHBI I10CJIE0BATEIBLHOIO U NapaAJUIEIbHOIO COEIMHEHUS TPOBOAHHKOB,
3akoH  JIxoynsa—JleHna, 3akOH DJIEKTPOMAarHUTHOM MHIAYKIUHU, 3aKOH IIPSIMOJUHEUHOrO
pacnpoCcTpaHEHHUs! CBETa, 3aKOHbl OTPAXKEHHUS CBETa, 3aKOHBI IMPEIIOMIIEHUS CBETa, YpaBHEHHE
OiHmreitHa Ui Goroaddexra, 3aKOH COXpaHEHHs] SHEPrUH, 3aKOH COXPAHEHUS! MMITYJbCa, 3aKOH
COXPAHEHHUS JIEKTPUUYECKOr0 3apsi/ia, 3aKOH COXPAaHEHUsI MacCOBOI'0 Uucia, nocrynarsl bopa, 3akon
paZMOAaKTUBHOIO pacrajga, IpU HSTOM pPa3IU4aTb CIOBECHYI (DOPMYIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BbIPa)KEHUE U yCIOBUs (TPAHULIbI, 00JACTH) IPUMEHUMOCTH;

OIpENENATh HAIIPABJIEHNE BEKTOPA MHAYKIIMM MarHUTHOTO IOJIsl IPOBOAHMUKA C TOKOM, CHJIBI
Awmmnepa u cuibl Jlopenua;

CTPOUTH U OMMCHIBATh U300paKEHHE, CO3/1aBAEMOE IJIOCKUM 3epKajloM, TOHKOH JTMH30M;

BBINOJIHATh AKCIEPUMEHTHl 110 MCCICIOBAHUIO (U3UYECKUX SIBICHUH M MPOLIECCOB C
UCTIOJIb30BaHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHHI: MPH 3TOM (OPMYIHPOBATH MPOOIeMy/3a1aqy
U TUNOTE3y Y4eOHOro SKCHEpUMEHTa, COOMPATh YCTAHOBKY M3 NPEATIOAKEHHOro 000OpyI0BaHUS,
IPOBOJUTH OIBIT U (POPMYJIUPOBATH BHIBOJIBI;

OCYIIECTBIISITh IPSMBIC U KOCBEHHBIE M3MEPEHUs (PM3NIECKUX BEIWYHH, IIPH 3TOM BBHIOWPAThH
ONTUMAJIBHBINA CIIOCOO M3MEPEHUs] M HUCIOJIb30BaTh M3BECTHBIE METObl OLEHKU IOTPEIIHOCTEeH
U3MEPEHUN;

UCCIIEIOBATh 3aBHCUMOCTH (PH3MUYECKUX BEIMYHH C UCIIOJIB30BAaHHEM MPSMBIX H3MEPEHHIA:
IpU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (DMKCHUpPOBATh pPE3yIbTaThl IMOJYYEHHOH 3aBHCHUMOCTH
(bu3nyecKux BeJIMYUH B BUJE TAOIMI U TpaMKOB, 1€71aTh BBIBOABI [10 pe3yJbTaTaM HCCIeI0BAHNUS;

cobmroaTh mpaBuia O€30MacHOTO Tpy[da MpH IPOBEAECHUM MHCCIENIOBAHUM B paMKax
y4EOHOr0  JKCHEPUMEHTa, Yy4eOHO-HUCCIIEJJOBATEIbCKOM M IPOEKTHOM  JIEATEIBHOCTH €
UCIIOJIb30BaHHEM U3MEPUTENIbHBIX YCTPOUCTB U 1Ta0OpaTOPHOTr0 000PYA0BaHMS;

pemaTh pacy€THBIC 3a/]a4i C SBHO 3aJJaHHOM (PU3NYECKON MOJENbIO, UCIIONb3Ys (PU3NUECKUe
3aKOHBI M MPHUHIMIIBI, HAa OCHOBE aHajIM3a YCJIOBHS 3aJayd BBIOMpPATh (U3UYECKYIO MOJEIb,
BBIJICNIATh (PU3NYECKHE BEIMYMHBI U (OpPMYJbI, HEOOXOAMMBIE JUIs €€ pEeLIeHMs, MPOBOIUTH
pacu€Thl U OLIEHUBATh PEATLHOCTH MOJTYyYE€HHOT0 3HAaYeHUsT (PHU3UUECKON BEIUYHHBI;

peliath KauyecTBEHHbIE 3aJlayM: BBICTPAMBaTh JIOTMUECKH HENPOTHUBOPEUYUBYIO LIETIOYKY
paccykIeHUl ¢ OIopoil Ha N3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SBICHUS;

UCIIOJIb30BaTh MPHU PELICHUH Y4eOHBIX 3a]jau COBpPEMEHHbIE MH(DOPMAIIMOHHBIE TEXHOJIOTHH
JUIL TIOMCKA, CTPYKTYPHUPOBAHHS, HHTEPIPETAMd W TPEICTaBIeHUs y4eOHOW W HaydHO-



HONYJISAPHON MH(pOPMALMK, OTYYEHHOW U3 pa3jInYHbIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATh
HOoJTy4aeMylo HH(OpMaIHIo;

OOBSICHATH NMPUHILMUIBI ACHCTBUS MAIIWH, IPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3invyaTh
YCIIOBUS MX O€30MaCHOr 0 UCIOIb30BaHUS B IOBCETHEBHON KHU3HU;

IPUBOUTH IPUMEPBl BKJIAJa POCCUMCKUX M 3apyOeKHBIX Y4EHBIX-(DU3MKOB B pa3BUTHE
HayKH, B 00BSCHEHHUE MPOLIECCOB OKPYKAIOIIEr0 MUpPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHA;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS 110 (PU3UKE B TIOBCEIHEBHOW XKHU3HU JUIsl 00ECIICUEeHUS
0e30macHOCTH IpU OOpallleHuu ¢ MpuOopaMu M TEXHUYECKMMHU YCTPOMCTBaMH, Ul COXPaHEHMS
3/I0pOBbS U COOJIIOJICHUSI HOPM HKOJIOTHYECKOr0 MOBEICHHS B OKPY’KaloLIel cpene;

paboTaTh B TPYIIE C BHIIOIHEHUEM DPA3JIMYHBIX COLUANBHBIX POJIEH, IJIAHUPOBATh PadboOTy
IPYNIbl, pPAlMOHAIBHO pacHpelensTb OO0S3aHHOCTH W IUIAHUPOBAaTh  JESITEIbHOCTh B
HECTAHJIAPTHBIX CUTYyallUsX, aJ€KBATHO OLIEHMBATh BKJIAJ KaXIOrO W3 YYaCTHUKOB TIPYIIbI B
pelieHre paccMaTpUBaeMoOM POOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHME

10 KVIACC

Ne i/

HaumeHoBaHue pa3iesoB U TeM POIrPaMMbl

KoaunuecTBO Yyacon

JyekTpoHHbIe (HM(pPOBLIE) 00pa3oBaTeJbLHbIE
pecypchbl

Bcero

Kourp. padotsi

IIpakT. pa6oTsl

Pazgen 1. DU3UKA U METOAbI HAYUYHOI'O IO3HAHUSA

1.1 Du3KKa ¥ METOJIbl HAYYHOTO MO3HAHHUS 2 Bubmmoreka ITOK https://m.edsoo.ru/7f41bf72

HWroro 1o pasmeny 2

Pa3zgen 2. MEXAHUKA

2.1 Kunematuka 5 1 Bubnuoreka ITOK https://m.edsoo.ru/7f41bf72

2.2 JluHamuka 7 bubmuoreka ITOK https://m.edsoo.ru/7f41bf72

2.3 3aKOHBI COXPAHCHHUS B MEXaHHUKE 6 1 1 Bu6nuoreka ITOK https://m.edsoo.ru/7f41bf72

Hroro no pasaeny 18

Pazngen 3. MOJIEKYJISAPHASI ®PU3UKA U TEPMOJIUHAMMUKA

3.1 OCHOBBI MOJICKYJISIPHO-KMHETUYECKON TCOPUU 9 1 bubmuoreka [TOK https://m.edsoo.ru/7f41bf72

3.2 OCHOBBI TEPMOTHHAMHKH 10 1 Bu6nuoreka ITOK https://m.edsoo.ru/7f41bf72

3.3 ATpEraTHbIE COCTOTHMA BeMecTsa. Dasosbie 5 BuGsuorexa ITOK https://m.edsoo.ru/7f41bf72
ePEXOJIbI

Wroro mo pa3neny 24

Pa3nen 4. 3JIEKTPOJANHAMHUKA

4.1 DJIeKTpOCTaTHKA 10 1 1 Bu6nuoreka ITOK https://m.edsoo.ru/7f41bf72

4.2 ToctosHHEIA snextputeckit oK. Toku B 12 1 1 bubmuoreka ITOK https://m.edsoo.ru/7f41bf72
Pa3IUYHBIX cpeaax

Wroro no pazneny 22

PesepBHOE Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 4
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11 KIIACC

KoaunuecTBO Yyacon

DJIeKTpOHHbIe (M (poBHIe) 00pa3oBaTe/IbHbIC PeCypPChI

Ne HauMeHoBaHue pa3je/ioB U TeM
n/n NMporpaMMabl KonTposabubie | [IpakTHueckue
Bceero
padoThl padoThl
Pa3znen 1. 3JIEKTPOJUMHAMHUKA
11 | Maruutsoe noze. 11 1 3 Bu6suorexa LIOK https://m.edsoo.ru/7f41c97¢
ONeKTpOMAarHuTHAS WHIYKIIHS
Hroro no pazneny 11
Pa3znen 2. KOJIEBAHUS U BOJIHbI
2.1 Mexanuaeckne u 9 1 bu6mmoreka ITOK https://m.edsoo.ru/7f41c97c
AIIEKTPOMArHUTHBIE KOIeOaHMsI
2.2 Mexanuueckue u 5 1 bubmmoreka ITOK https://m.edsoo.ru/7f41¢c97¢c
QJICKTPOMArdHuTHbLIC BOJIHBI
2.3 Ornruka 10 3 bubnmnoreka ITOK https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24
Pazznen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCHUTEJIBbHOCTH

OCHOBHI CIIEIMANIEHON TEOpUH

3.1 4 1 bubmmoreka ITOK https://m.edsoo.ru/7f41¢c97¢
OTHOCUTEIBHOCTH

HWroro no pasueiny 4

Pa3znen 4. KBAHTOBAS ®NU3UKA

4.1 DeMeHThl KBAHTOBOW ONTHUKHU 6 bu6nmoreka ITOK https://m.edsoo.ru/7f41c97c
4.2 Crpoenue atoma 4 bubnuoreka LIOK https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE SIpO 5 Bbubmuoreka ITOK https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Pazpnea 5. 9JIEMEHTBI ACTPOHOMMU U ACTPO®PU3UKU

51

OneMeHThI aCTPOHOMHUH U
acTpopu3uKH

7

1

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

HWroro no pazneny



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

Pazgen 6. OBOBINAIOIIEE IOBTOPEHUE

6.1 O0o0mIaroiee MOBTOPEHUE 4 bubmuoreka L{OK https://m.edsoo.ru/7f41c97c
Hroro no paznmeny 4

Pe3epBHOE Bpemsi 3

OBIIEE KOJIMYECTBO YACOB I10 68 4 7

I[TPOT'PAMME



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

INIOYPOYHOE IINTAHUPOBAHUE

10 KITIACC
No KosmuecTBo yacoB Jlara JJIeKTPOHHBbIE HU(PPOBBIE
u/n Tema ypoka Beero KonTtposbubie | [IpakTuyeckue W3yseHHs oGpa3soBaTe/bHbIE
padoThbI padoTbI pecypcbl
dusuka — Hayka o npupoae. Hayunsie bubnuoreka [TOK
1 1 .
METO/IbI TO3HAHMSI OKPYIKAIOIIEr0 MUPa https://m.edsoo.ru/ff0c32e2
2 conpemenmol naymoit eppun sipa. ) BuGmrorexa LIOK
p Hay™ P 13, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOMN JCSTEIHbHOCTH JIFOIeH
, | Memmmesce e Qe | Bumorra LOK
a - epemetll ’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE
4 PaBHOMEpHOE PSMOJIMHEITHOE ABUKEHUE 1 bubmorexa [HOK
P P g https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEeHHOE IPSMOJIMHEITHOE ABUKEHHUE 1 bubmorexa IIOK
yerop P g https://m.edsoo.ru/ff0c372e
6 CBoOoaHOE TazieHue. Y CKOpeHHe CBOOOHOTO 1 bubnuoreka [JOK
naJIcHUs https://m.edsoo.ru/ff0c39cc
KpuBonunerinoe nemxenue. JIBrxenue bubmuoreka [JOK
7 . 1 .
MaTepPHAIbHON TOUKH IO OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
B nepumamsnse cnerent orcuera. Hepsi ) Bubmiorexa LIOK
pI PP https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
| Moo, Corn B crepresn | Butmorea 10K
- DTOPOH 3 a https://m.edsoo.ru/ffOc3be8
MaTepUaIbHON TOUKHU
10 Tpetuii 3akoH HeroTOHA [17151 MaTepraIbHBIX 1 bubmuorexa [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
11 3aKOH BCEMUPHOr0 TAroTeHus. Cuiia TsSKeCTH. 1 bubnuoreka [JOK
[TepBast KOCMHUYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
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bubnuoreka [JOK

12 Cuna ynpyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru/ffoc3e18
Cuna tpenus. Koapduuuent tpenns. Cuna

13 CONPOTHBIICHUS TIPH IBUKCHUU TEJa B EH@I_HOTeKa [OK

ttps://m.edsoo.ru/ff0c3f76
KHUJIKOCTHU WJIU ra3e
[TocTynaTenpHOE M BpaliaTeIbHOE JIBMKEHUE

14 a0CoMIOTHO TBEPAOTO TeIa. MOMEHT CHJIBI. bu6nuoreka [JOK
[Tiedo cuitbl. Y ciIOBHsI paBHOBECHSI TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
HMMiynbsc MaTepUaIbHON TOYKH, CUCTEMBI

15 MaTepUaAIbHBIX TOYEK. IMIybC Cubl. 3aKOH EH@I_HOTeKa LOK

ttps://m.edsoo.ru/ff0c43d6
COXpaHEHHUS UMITyNbca. PeakTHBHOE TBUKEHHE
Pabora n MmomHOCTE critbl. KnneTnyeckast
16 SHEPTHs MaTepuaabHON ToukH. Teopema 00 BH6H,HOTeKa HOK
o https://m.edsoo.ru/ff0c4502
M3MEHEHUH KHHETHYECKOH SHEPTruu
[TorenuuanbHas sHeprus. [loreHunanbHas

17 SHEPTUs ynpyro aeGopMupoBaHHOM bubnmoreka [JOK
npyxuHbL. [loTeHIMaTbHAS SHEPTUs Tea https://m.edsoo.ru/ff0c461a
BOJIM3M IOBEPXHOCTH 3eMJIIU
[ToreHuunanbHbIC M HETIOTEHIIUAIbHBIE CUIIBL.

CBs3b paOOThI HENOTEHIMATIBHBIX CHII C Bubmiorexa [JOK

18 M3MEHEHHEM MEXaHUYEeCKOW IHEPTUU CHCTEMBI .

TeJl. 3aKOH COXpAaHEHUsI MEXaHUYECKOM https://m.eds0o.ru/ff0c4 /8¢
SHEpPIruu
Jlaboparophas pabora «lccrnenoBanue cBI3u

19 paboThI CHIIBI C U3MEHEHHEM MEXaHUUYECKON
SHEPIHUH Tella Ha IPUMEpPe PaCTKEHHS
PE3UHOBOI0 JKI'yTa»

20 KonTtponbHas pabora no reme «Kunematuka. bubnuoreka [IOK
JlunaMuka. 3aKOHBI COXPaHEHHUS B MEXaHUKE) https://m.edsoo.ru/ff0c4b74
OCHOBHBIE TTOJIOKEHUST MOJICKYIISIPHO- Bubmorexa [[OK

21 KUHETUYeCKOW Teopuu. bpoyHOBckoe

nBwkenue. luddysus

https://m.edsoo.ru/ff0c4dc2
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https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

XapaKTep JBIDKEHMS M B3aUMOOCHCTBHUS

22 YacTHI] BeniecTBa. MoJiel CTpOEHUs ra3oB,
KHUJIKOCTEHN U TBEPABIX TEI
23 Macca momnekyin. KonnuecTBo BelecTsa.
[TocTosinHast ABoraJipo
24 TenmoBoe paBHOBecue. Temmneparypa u eé
u3mepenue. lllkana temneparyp Llenbcus
o5 Nneansnsiii raz B MKT. OcHOBHOE ypaBHEHUE bubnuoreka [IOK
MKT https://m.edsoo.ru/ffOc4fde
AbconoTHas TeMIlepaTypa Kak Mepa cpeaHeit
26 KHUHETUYECKON 3HepIr)HHy§BHmeHHﬁpM0§e£yn. bubmorexa [TOK
. https://m.edsoo.ru/ff0c511e
YpaBuenne Meneneepa-Knaneripona
27 3akoH JlanbToHa. I'a30BBIC 3aKOHBI
JlabopaTtopHas pabora «lccnenoBanue
28 3aBMCHUMOCTH MEXIY ITapaMeTpaMH COCTOSHUSA
pa3peKEHHOT O ra3a
29 N3onpoueccsl B HACATBHOM I'a3e U UX bu6mmoreka [JOK
rpadUUeCcKOe IPeICTaBICHHE https://m.edsoo.ru/ff0c570e
BuyTpeHHss 3HEprus TepMOAMHAMUYECKON
30 CHUCTEMBI B CTTIOCOOBI €€ N3MEHEHUSI. bubmuorexa [JOK
KonuuecTBo TemioThl U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHsl OAHOATOMHOI'O UACAJIbHOIO ra3a
31 Buasl Teronepenauun Eubmorexa HOK
https://m.edsoo.ru/ff0c5¢c36
VY ienpHas TEMIOEMKOCTD BEILLECTBA.
32 K(I)[nnqecmo TEIUIOTHI NIPU Tlejfmonepez[aqe. bubmorexa [IOK
. https://m.edsoo.ru/ff0c5¢c36
AnmabaTHBIN MTpoIecce
33 IIepBbIil 3aKOH TEPMOJAWHAMUKH U €TI0 bubnuoreka [IOK
pPUMEHEHHE K H30ITPOIieccaM https://m.edsoo.ru/ffOc5efc
HeoOpaTuMocTh MporeccoB B IpUPO/IE. bubnuoreka [JOK
34 . .
Bropoii 3aK0H TepMOANHAMHMKH https://m.edsoo.ru/ff0c6230
35 [Tpuaun gevicteus u KIT/I TermoBoit bubmmoreka [JOK
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MalIHHEI https://m.edsoo.ru/ff0c600a
36 [uxn Kapno u ero KI1J]
37 DKoJ0ru4ecKkue NpoOIeMbl TEIIOIHEPTETUKU
38 Oo6o06maromuit ypok «MomnekynspHasi hu3HKa. bubnmoreka [{OK
OCHOBBI TePMOITMHAMHKHI) https://m.edsoo.ru/ff0c6938
3 Moneeympmon ke, Ocnons Bubmiorera LIOK
' https://m.edsoo.ru/ff0c6a50
TEPMOJMHAMHKH
40 [TapooOpa3zoBanue U KOHACHCAITHS. bubmuorexa [JOK
VcnapeHue u KuneHue https://m.edsoo.ru/ff0c63b6
a1 AOcCoII0THasI 1 OTHOCUTEIIbHAS BIAXKHOCTD bub6nuoreka [JOK
BO3/1yXxa. HachIIeHHBIH map https://m.edsoo.ru/ff0c64d8
Tépnoe Teno. Kpucrammmaeckue u amopdHbie
42 Tena. AHU30TPONMS CBOWCTB KPUCTAILIOB. bubmuoreka LIOK
Kunkue kpucramibl. CoBpeMEHHBIE https://m.edsoo.ru/ff0c65f0
MaTepHaIbl
43 [InaBnenue u KpucrauM3anus. Y eiIbHas bu6mmoreka [JOK
Terutora miasienus. Cyonumarvst https://m.edsoo.ru/ff0c6708
bu6mmoreka [JOK
44 VYpaBHeHHE TeII0BOro OajgaHca https://m.edsoo.ru/ff0c6820
45 DIeKTpU3aIus Te. DJIEKTPUYECKUAMN 3apsI. bubmuorexa [JOK
JIBa BHIa SJIEKTPUUCCKUX 3aPsI0B https://m.edsoo.ru/ffOcébcc
16 | nomymposom. 3aken coxparcrnna Butmaorera LIOK
https://m.edsoo.ru/ffOc6bcc
AIEKTPUIECKOr0 3apsaa
47 B3aumopeiicrBue 3apsaaoB. 3akoH Kynona. bubmuoreka [IOK
ToueuHbIi MEKTPUUYCSCKUI 3apsi https://m.edsoo.ru/ff0c6ced
Hanpssk€HHOCTH 31E€KTPUYECKOro MOJIsl.
48 H?)I/IEIHI/IE Cy(:epHZJ;iIHTIfH 3J61Cel<2p(1)/1qeO(J:IKHx bubmorexa HOK
. . https://m.edsoo.ru/ff0c6df2
noyield. JInHuM HanpsHKEHHOCTH
49 Pabota cuit anekTpocTaTHdecKkoro mosis. bubmuoreka [JOK

Ilorennman. Pa3zHocTh moTeHIIMaI0B

https://m.edsoo.ru/ffOc6f00
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HpOBO,Z[HI/IKI/I " JUDJICKTPHUKU B

bubmuoreka [JOK

50 AJIEKTPOCTAaTUYECKOM Toie. [lusnexrpuaeckas httos://m.eds00.ru/f0c7018

MIPOHUIIAEMOCTh
. bubnuorexa [JOK

51 Onexkrpoémkocth. Konmencarop httos://m.edsoo.ru/ff0c7126

50 DIIeKTPOEMKOCTD ITIOCKOTO KOHJEHCATOPA. bubnuoreka [JOK
DHeprusi 3apsHKEHHOT0 KOHJICHCATopa https://m.edsoo.ru/ff0c72c0

53 JlabopaTtopHas pabora "M3mepenue 1
AJIEKTPOEMKOCTH KOHJIeHcaTopa"

[TpunHiun neicTBUA U MPUMEHEHUE

54 KOH/ICHCATOPOB, KOIMMUPOBAILHOT O aliapara,
CTPYWHOT'0 IPUHTEPA. DIIEKTPOCTATHICCKAS
3anuTa. 3a3eMIIeHUE 3JIEKTPOIIPUOOPOB
DNEeKTpUUECKUI TOK, YCIIOBUS €r0

55 cymiectBoBanus. [locrosganbIi TOK. CHita ToKa.
Hanpsokenune. Conportusiienue. 3akon Oma
JUTSL y4acTKa LENn
[TocnenoBarenbHOE, MapaIIEIBHOE,

56 CMEIIAHHOE COCIMHEHNE MMPOBOJHUKOB. 05 bubnuoreka [JOK
JlaboparopHas pabora «3yueHue https://m.edsoo.ru/ff0c74f0
CMEIIAHHOTO COSAMHEHHUSI PE3UCTOPOBY

57 Pabota 1 MOIITHOCTBH JIEKTPUUYECKOTO TOKA. bub6nmoreka [JOK
3akoHn JIxoynsi-JleHia https://m.edsoo.ru/ff0c7838
3axon OMa 75 TOTHOMU (3aMKHYTOM)
anekTpudeckol renu. Koporkoe 3aMbIkanue.

58 Ha6o§aT0pHaﬂ pL:160Ta «I/iMepeHHe DJ1C 0.5 bubmorexa [IOK

https://m.edsoo.ru/ffOc7ae0
MCTOYHHKA TOKA U €r0 BHYTPEHHETO
COIIPOTHUBIICHUS
PesepBHblit ypok. KontponbHas pabora mo
59 TeMep"3HeKTy}£)0,uHHaMmI<)a” / Bcegoccnﬁcxaﬂ bubmorexa [TOK
https://m.edsoo.ru/ff0c8c56
poBepoyHas pabora
60 O06o00maronmi Yypok « JIeKTPOAMHAMUKAY / bubnuorexa [JOK



https://m.edsoo.ru/ff0c7018
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
https://m.edsoo.ru/ff0c8c56

Bcepoccuiickas mpoBepoyHas pabora

https://m.edsoo.ru/ff0c88be

DneKTpOoHHAs MPOBOJAUMOCTD TBEPIBIX
METaJJIOB. 3aBUCUMOCTh COMPOTUBIICHUS

61 1
METAIIJIOB OT TEMITEPATYPHI.
CBepXIpoBOJIMMOCTh
62 OnexkTpuueckuil Tok B Bakyyme. CBoMcCTBa 1
AJICKTPOHHBIX ITYYKOB
53 | mpcnen pesestnioems Caofioran Pt 1 BuGorexa LIOK
p POBOZ ’ P https://m.edsoo.ru/ff0c84ae
nepexoja. [1oaymmpoBoOAHMKOBEIE TPHOOPHI
o | et ot pcropas e | Butmorera LOK
P ' P https://m.edsoo.ru/ff0c82ba
Jiccounanus. JIeKTpoIn3
DnexkTpuuecKui TOK B rasax. § Bubiorexa [IOK
65 CaMOCTOATENILHBINA 1 HECAMOCTOATEIBHBIH 1 )
https://m.edsoo.ru/ff0c84ae
pazpsaa. Monuus. [1nazma
5 | mpacnrocson npevcnoane. o soec | 1 BuGuorexa LIOK
p p P https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH
Kontponbnas pabora no reme
67 «Qnekrpocraruka. [TocTosHHBII 1 bubnuoreka [JOK
DIIEKTPHYCCKHIA TOK. TOKH B pa3sIHuHBIX https://m.edsoo.ru/ffOc8a8a
cpenax»
68 PesepBHbIil ypok. O6001mat0mui ypok 1mo 1 bu6nuoreka [JOK
temaMm 10 kmacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 68
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11 KIIACC

KoaudecTBo 4acoB

JJIeKTpOHHbIe N (poBbIe

Ne JlaTa
Tema ypoka Kontposbnbie | IIpakTHueckne 00pa3oBaTesIbHbIE
n/n Bceero U3YYCeHU S
padoThI padoThbI pecypchl
ITocTossHHBIE MAarHUTHI M UX B3aNMOJIEHCTBHE.
1 MaruutHoe 1oie. Bekro MaFHHTH(f[fI 1 En6mrorexa OK
’ p Mar https://m.edso0.ru/ff0c9778
MHIYKIUU. JIMHUYM MarHUTHOW MHTYKITUH
MarauTHoe 110J1€ IPOBOJHUKA ¢ TOKOM. OIIBIT
2 Opcrena. Bzanmo sﬁCTBﬂHG IIPOBOJIHHUKOB C 1 bubnnorexa LIOK
perea. & POBOZ https://m.edsoo.ru/ff0c98fe
TOKOM
3 JlaboparopHas pabora «3yuenue 1 1 bubnmoreka [{OK
MarHUTHOT'O MOJISl KATYIITKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBMEe MarHUTHOTO MOJI HA MPOBOJIHUK C
tokoM. Cuna Amriepa. JlaboparopHas padota bubnuoreka [JOK
4 b 1 1 )
«ccnenoBanue NeHCTBUSA OCTOSIHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM)»
elCTBHE MarHUTHOIO IOJIS Ha JIBHK FoCcs
5 3}121 sDKEHHYIO yactuiy. Cuma HoﬂeHuzUll)Zl%Ta 1 Brbmaorexa OK
P Yo 1y PEHIa. https://m.eds00.ru/ff0codf4
cusbl JlopeHua
DnekTpoMarHuTHas HHAYKIUS. [ToTok
6 BEKTOpa MarHuTHOM nHAyKIuu. J1C 1
WHIYKIHUUA. 3aKOH AJIEKTPOMArHUTHOU
uaaykuuu @apajaes
7 JlaboparopHas pabora «lccnenoBanue 1 1 bubnuorexa [JOK
SIBJICHHSI SJICKTPOMArHUTHON MHIYKIIHN https://m.edsoo.ru/ff0cal50
NuaykTMBHOCTD. SIBJIEHHE CAMOWHIYKIIUH.
8 OJIC caMOMHIYKIIMK. DHEPTUSI MAarHUTHOTO 1 bubnmuorexa [JOK
HOJIS KaTYIIKK C TOKOM. DJIEKTPOMAarHUTHOE https://m.edsoo.ru/ff0ca600
oje
9 TexHUYecKue YCTPOICTBA U UX MPUMEHEHUE! 1
IMOCTOSIHHBIE MArHUTBI, JIEKTPOMATrHUTHI,



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
https://m.edsoo.ru/ff0ca600

QJICKTPOABUTATCIIb, YCKOPUTCIIN
OJICMCHTAPHBIX YaCTHIL, MHAYKIIMOHHAA I1CYb

O6o0mmaronuit ypok «MarHuTHoe 1more.

bu6muoreka [JOK

10
DJIEeKTPOMArHUTHAS MHTYKITHS https://m.edsoo.ru/ff0cab82
11 KonrtponbHas pabdora no reme «MaraHuTHoe bubmuorexa [IOK
mojie. DJIEKTPOMArHUTHAS MHTYKITHS) https://m.edsoo.ru/ff0cad58
CBoOO/IHBIE MEXaHUYECKUE KOJICOaHMs.
I"apmonnueckue Konebanus. Y paBHeHHE bubnuorexa [IOK
12 . :
rapMOHHYECKUX Konebanuii. [IpeBpariicHue https://m.edsoo.ru/ffOcaf06
SHEPTUU
JlaboparopHas pabora «lccnenoBanue
13 3aBHCHMOCTH IEPHOJa MAITBIX KOJIeOaHUH
rpy3a Ha HATH OT JUTUHBI HUTH ¥ MaCChI
rpy3a»
Koneb6arensubiit koHTYp. CBOOOAHBIE
JICKTPOMArHUTHBIC KOJICOAHUS B HICATbHOM
14 zOJeIC6I:12€JILHOM KOT{TO : 6AHaJIOFI/II[$IeMe)K s bubamoreia HOK
ype. y https://m.edsoo.ru/ff0cb820
MEXaHWYECKUMH | JICKTPOMArHUTHBIMHU
KoJIeOaHUSIMU
®opmyina TomcoHa. 3aKOH COXpaHEHHS
15 3Hep 1“31,1/1 B UJICAJIbHOM Kone6aTIéJILH0M bubmmorexa [TOK
p A https:/m.edsoo.ru/ff0ch9c4
KOHTYpE
[IpencraBienue o 3aTyXarIUX KOICOAHHSIX.
BoiHyXIeHHbIE MEXaHUYECKHE KOJIEOaHMUsI. bubnuoreka [IOK
16 ]
Pe3onanc. BeiHyX/IeHHBIE 3JICKTPOMarHUTHEIE https://m.edsoo.ru/ffOcbb86
Kose0aHus
[lepemennbiit Tok. CHHYCOUIATTbHBIN
IIEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOIO bubmuorexa [IOK
17 - )
TOKa. AMIUTUTY/IHOE | JCHCTBYIOIIEEe https://m.edsoo.ru/ff0cbd34
3HAYCHUE CUJIBI TOKA M HAIPSHKCHUS
18 Tpanchopmarop. [IponsBoacTso, nepegada u

MOTpeOJICHUE DJICKTPUUYECKON YHEPTUH



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

YCTpOI‘/’ICTBO " INPAKTUICCKOC MPUMCHCHUC

19 AJIEKTPUUYECKOT0 3BOHKA, TeHEpaTopa bubmorexa [IOK
- https://m.edsoo.ru/ff0cc324
MIEPEMEHHOr 0 TOKa, JIMHUN 3JIeKTporepeaay
DKOJIOrMYECKHEe PUCKH TPU TTPOU3BOJICTBE
20 anekTposHepruu. Kynerypa ucnonab3oBaHus
AIEKTPOIHEPTHUH B MOBCETHEBHOM JKU3HU
MexaHu4yecKue BOJIHBI, yCIOBUS
21 pacnpoctpanenus. [lepuon. CkopocTh bubmuorexa [IOK
pacrpoCTpaHCHHUS U JITTMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunble U MPOJOIHHBIE BOJHbI
29 3Byk. CKOpOCTh 3BYyKa. ['pOMKOCTH 3ByKa. bubmuorexa [JOK
Bricora Tona. Tem0Op 3ByKa https://m.edsoo.ru/ffOcccOc
23 DJIEKTPOMarHuTHHIE BOJIHBI, KX CBOMCTBA U bubmuorexa [JOK
ckopocTh. I1Ikana 371eKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIMIIBI paOCBA3H U TEIEBUICHUS.
Pa3Butne cpencts cBsa3u. Panunonokarus
bu6mmoreka [JOK
25 KonTtponbsHas padora «Kosjaebanus 1 BOIHBI) https://m.eds00.ru/ffOcc6fs
sy | el prepppascs o7 Buorsa 0K
' https://m.edsoo.ru/ff0cd350
cBeta. JIyd cBeTa
TpaKEHUE CBETA. 3aKOHBI OTPAKEHUS CBETA.
27 IQIOE:p:eHPfeCI/I:ngi;e(I){HfIIOB EiociOM e bubmorexa HOK
https://m.edsoo.ru/ff0cd4e0
3epKaie
IT MiIeHHE cBeTa. [lonHoe BH HH
28 OTI;)Z.J-;IE)GI-JIII/Iee I—?;e;e;be(I)I;II y(;f)n n}(I)TII:{eoroee bubmorexa IIOK
’ https://m.edsoo.ru/ffOcd7{6
BHYTPEHHETO OTPAKEHUS
29 JlaGoparopHas pabota «/3mepenue bubnuoreka [IOK
MOKa3aTeJisl MPEJIOMIICHHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
30 JIunssl. [TocTpoeHne n3o0pakeHuii B IUH3E. bubnuoreka LIOK
dopMyJsia TOHKOM JIMH3BI. Y BEJIMUCHHE JIMH3bBI https://m.edsoo.ru/ffOcddle
31 JlabopatopHas padora «MccienoBanue



https://m.edsoo.ru/ff0cc324
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
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https://m.edsoo.ru/ff0cdd1e

CBOMCTB M300paXEHUI B IMH3aX)

Hucnepcus cBera. CoKHBIN cocTaB 6€710r0

32 ceeta. L[Ber. JlaGopaTtopHas pabora
«Ha0uro ieHre TUCTIepCHH CBETa»
33 WuTepdepentus cBera. Audpaxius cera. bubmuorexa [IOK
JludpakimonHast peméTka https://m.edsoo.ru/ff0ced22
34 ITonepedyHoCTh CBETOBBIX BOJH. lomspusanms bubmmoreka [TOK
cBeTa https://m.edsoo.ru/ff0cf02e
35 OnTudeckue MpuOOPHI U YCTPOMCTBA U
yCIJIOBUS X 0€30MMacCHOro NpUMEHEHUs
3| woxamn. Hocrymam cnestiansnor reopin BuGmorera LIOK
https://m.edsoo.ru/ff0cf862
OTHOCHUTEIbHOCTH
37 OTHOCUTENIBHOCTh OJTHOBPEMEHHOCTH. bu6mmoreka [JOK
3ameIJIeHHe BpEMECHH M COKPAIICHUE JITTHHBI https://m.edsoo.ru/ff0cfa42
3| aaconi. Comsn et ¢ eprachi o BuGmorera LLOK
: https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsI IIOKOSI
39 Kontponbnas padora «OnTrka. OCHOBBI bubmuorexa LIOK
CIICIMATIbHON TEOPHH OTHOCUTEIBHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®oronbl. ®opmyina [Tnanka. DHeprus u bubmmoreka [TOK
UMIyJbc HOTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpeiTHE B HecnenoBanue Gorodddexra. bubnmoreka [JOK
Omeritel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
KOHBI (DOT KTa. BHCHU
42 %aﬁlfmTegl({)a(;nq:{q)gmsagg:mae. «IipaCHaﬂ bubmorexa IIOK
https://m.edsoo.ru/ff0d015e
rpanunay gorodpdexra
43 JlaBnierue cBera. OnwiThl [1. H. JIeOenena. bu6nuoreka [JOK
XUMHAYECKOE IEHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuYecKue YCTPONCTBA U MPAKTUYECKOE
44 npUMeHeHHe: POTOIITEMEHT, (POToaaTUHK,

COJIHEUHas OaTapesi, CBETOIHO/T



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
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

Pemenue 3agad mo teme «DIIEMEHTBI

bub6munoreka [JOK

45 KBAaHTOBOH ONTHUKH https://m.edsoo.ru/ff0d0302
Mogenb atoma Tomcona. OnbITel P a

46 n00§§cceﬂH2Ho a-(t)lasfnu. gnaHeTapfaef bop bubimorexa LOK

https://m.edsoo.ru/ff0d091a
MO/JIeNIb aToMa
bu6moreka [JOK

47 Hoctynaret bopa https://m.edsoo.ru/ff0dOafa
n HHE U TIOT. HHU TOHOB TIpU

48 nsgg;:ne :TOME(I) (jI gﬁforoey%(()m(})moaHengH Ha Bubmaorexa HOK

N https://m.edsoo.ru/ff0dOafa
JIpyrou. Buael ciekTpos
o | B ot e Banse Butmorers LOK
' : https://m.edsoo.ru/ff0d0ca8
CrioHTaHHOE M BBIHYXJICHHOE M3JIYICHUE
TKPBITH MOAKTHBHOCTU. OTIBITHI
50 I?eze%(bongarf[o gipenenzzmo (C)OCTaBa bubmorexa HOK
https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3ITYICHHUS
CaoiicTBa anb(da-, 6eTa-, raMMa-U3ITydeHUSI.

51 Brnusinue paanoakTHBHOCTH Ha KUBBIE
OpraHU3MBbI
OTKpbITHE IPOTOHA U HEUTPOHA. M30TONBI.

52 Anbda-pacnag. DIeKTPOHHBIN U bubnuoreka [IOK
MO3UTPOHHBIN OeTa-pacmaz. ['amma- https://m.edsoo.ru/ff0d1162
U3JIy4CHHE
DHeprus CBS3U HYKJIOHOB B siipe. SnepHbie

53 peakuuu. Snepusiit peaktop. [Ipodaemsl, bubmuorexa [IOK
MEPCIIEKTUBBI, SKOJIOTMIECKUE ACTICKTHI https://m.edsoo.ru/ff0d1356
SJIEPHOIN SHEPTETUKH
DneMeHTapHbIe YacTUIbl. OTKPBITHE
MO3UTpoHA. MeTo bl HAOMIOIeHUS U

54 PErucTpanyy 3JIEMEHTAPHBIX YaCTHLI. bubmuorexa [IOK

Kpyrasiii cron «@yHaaMeHTanbHbIE
B3auMojeiicTeus. EnuncTBo pusnueckoit
KApTUHBI MUPA»

https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
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55

Dransl pa3BUTUs acTpoHoMuu. [IpukiagHoe u
MHPOBO33PEHUYECKOE 3HAUYEHHUE ACTPOHOMUH.
Bun 3Bé3nHoro Heba. Co3Be3aus, ipKue
3BE3/bI, IIJIAHETHI, MX BUINMOE JIBHIKCHHE.
ConnHevHas cucTema

56

Connrue. ConHevyHast aKTUBHOCTh. MICTOYHHK
sHeprun ConHIA U 3BE3]1

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKHU.
3BE3/1bI ITIaBHOM MOCIIEI0BATEIHLHOCTH.
Buyrpennee crpoenue 38€31. CoBpeMeHHbBIC
HpeHCTaBHCHI/ISI 0 HpOI/ICXO)KI[CHI/II/I nu
spomronu COJHIA U 3BE3 ]

58

Muneunsiii [1yrs — Hama ['anakTuka.
[Tonoxxenue u neuxxenue ConHua B
lNanakTtuke. ['anaktuku. YEpHbIE NBIPHI B
s,Ipax rajlakTUK

59

Bcenennas. Pazoeranue ramaktuk. Teopust
bonpuioro B3peiBa. PenukroBoe usnydeHue.
MeraranakTuka

60

Hepemenasie mpo6iaemMbl aCTpOHOMHUH

61

KontponbHas pabora «1eMeHTHI
aCTPOHOMHU U acCTPODHU3UKI)»

62

O6o0maronuit ypok. Pons ¢pusuku u
ACTPOHOMHH B 3KOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COIMAILHON B 3THYECKOMN
chepax aesaTeIbHOCTH YeI0BEKa

63

O6o6matomuit ypok. Ponb u mecto ¢pusuku u
aCTPOHOMHU B COBPEMEHHOW HAYYHOU
KapTHHE MHpa

64

O6o0maromuii ypok. Ponb ¢uznyeckoit
Teopur B GOPMHUPOBAHUU TIPEACTABICHUH O
(bu3nYeckoit KapTHHE MUpa




Oo6o0mmaronmit ypok. Mecto gpusnueckoi
65 KapTUHBI MUpa B O0ILEM Py COBPEMEHHBIX 1
€CTECTBEHHO-HAYYHBIX MPEICTAaBICHUHN O
IIpUpoie
66 PesepBHbIil ypok. MarHutHoe mose. 1
DneKTpOMarHuTHAsE UHIYKIHS
67 PesepBHblii ypok. OnTrka. OCHOBBI 1
CHELMAJIbHOM TEOPUU OTHOCUTEIbHOCTU
68 Pesepnbiii ypok. KBanToBas ¢pusuka. 1 bubnuoreka [IOK
DNEeMEeHTHI aCTPOHOMHH U aCTPODU3HKU https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 68
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MMPOBEPSIEMBIE TPEFOBAHMSI K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM

10 KJIIACC

OBPA3OBATEJIbHOM ITPOI'PAMMBI

Kon
NMPOBEPSIEMOT0
pe3yJbTaTa

IIpoBepsiemble nMpeMeTHBIE Pe3yJIbLTATHI 0CBOEHHUSI OCHOBHOI
0o0pa3oBaTe/IbHOM NPOrPaMMbl CPeIHEro 001ero 00pa3oBaHus

10.1

JleMOHCTpUpOBaTh HA MPUMEpPAX pPolib U MecTo (Gu3uku B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MUpPA, B PA3BUTHH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTHUM, B TPAKTUYECKON AEATEIbHOCTH JIFOAEH

10.2

YuuThIBaTh TpPaHUIBI TPUMEHEHUS W3YYCHHBIX (DHU3WYECKUX MOJETEeH:
MaTepuanbHas TOYKa, MHEPIHAbHAs CHUCTeMa OTcuéTa, aOCOMIOTHO TBEPAOE
TEJI0, UICAIbHBIN Ta3; MOAEIU CTPOCHUS Ta30OB, KUIAKOCTEH M TBEPIBIX TEll,
TOYCYHBIN JICKTPUUSCKHUH 3apsii — IPH pelieHnn PU3NUIECKuX 3a1ad

10.3

PacniosnaBaTh u3uueckue sBICHUS (IIPOLECCH) M OOBACHATH UX HA OCHOBE
3aKOHOB  MEXaHHKH, MOJIEKYJISIPHO-KMHETUYECKOH TEOpUHM  CTPOEHUS
BEIIECTBA M  DJIGKTPOJMHAMHUKU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
NpSAMOJIMHEHHOE JBW)KEHUE, CBOOOJHOE TMaJeHue Tell, MABM)KCHHE II0
OKPY)KHOCTH, HWHEpIHS, B3aumMmojaercTBue Ten; auddys3us, OpOyHOBCKOE
JIBUKEHUE, CTPOEHHE >KUJIKOCTEH M TBEPABIX Ted, U3MEHEHHe o0béMa Tem
IpU HarpeBaHuM (OXJIAXKICHUM), TENJIOBOE pAaBHOBECUE, HCIIApEHUE,
KOHJICHCAIlMs, MJIaBJIeHWe, KPUCTAJIN3allHs, KUIIEHUE, BIaKHOCTh BO3/yXa,
HOBBIIICHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM COCYJIE, CBS3b
MEX]ly MapamMeTpaMH COCTOSIHUSA Ta3a B M30IpOLeccax; dJEKTpU3alus Tell,
B3aUMOJICHCTBUE 3aps10B

10.4

OnuceiBaTh MEXaHUYECKOE JABMKCHUE, HCIIONB3Ys (U3MUECKUE BEITUUMHBI:
KOOpAMHATa, MYyTh, MEpEeMEeUIeHNe, CKOPOCTh, YCKOPEHHUE, Macca Tena, CUia,
UMIYAbC  TeNa, KHHETUYEeCKas dSHEeprus, TMOTCHLUaJIbHAas  HDHEprus,
MeXaHu4yeckasi paboTa, MeXaHU4YeCcKasi MOIIHOCTD; TIPU OMUCAHUH TPABHILHO
TPAKTOBATh (PU3NUCCKHI CMBICIT MCIIOIb3yeMbIX BEIMYMH, HX O003HAYCHUS H
€UHULIBI, HAaXOOUTh (OpPMyNbI, CBS3bIBAIOUINE JaHHYIO (PU3MYECKYIO
BEJIMYMHY C JPYTHUMH BETUYHHAMU

10.5

OnucelBaTh H3Yy4YCHHBIE TEIUIOBbIE CBOWCTBA TEN U TEIUIOBHIC SIBJICHUS,
UCTIOJB3Ysl (PU3NYECKUE BEIMYMHBI: JaBJCHUE ra3a, TemIepaTrypa, CpeiaHss
KAHETHYeCKast SHEpPTrus Xa0THYECKOTO JIBUKCHHUS MOJIEKYIL,
CpeIHEKBaIpaTHYHasI CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIJIOTHI, BHYTPEHHSS
sHeprus, pabora rasza, Kod()(UIMEHT TMOJIE3HOr0 MACUCTBUS TEIIOBOTO
JBUTATENS; TPU ONHUCAHUM TIPAaBUIBHO TPAKTOBATh (HU3MUECKUN CMBICIT
UCTIOJIb3YEMBIX BEJIIMYHH, UX 0003HAUYEHHS U €IUHHIIBI, HAXOJUTH (hOPMYIIHI,
CBSI3BIBAIOLINE JAHHYIO (PU3UUECKYIO BETMUUHY C IPYTHUMHU BEJIHMYNHAM

10.6

OnucelBaTh N3y4EHHBIE DJIEKTPUYECKHE CBOMCTBA BELIECTBA U DJIEKTPUYECKHE
SBIICHUS (TIPOLIECCHI), HCMONB3Ys (DU3MYECKHE BEJIMYMHBI: SJICKTPUUYECKUIN
3apsAl, DJIEKTPUYECKOE IOJIe, HANpPSOKEHHOCTH MOJIS, NOTEHIMAN, Pa3HOCTh
NOTEHIIMAJIOB; MPU OMNMCAHUM MNPABUIBHO TPAKTOBATh (DU3NYECKUH CMBICI
UCTIOJIb3YEMBIX BEIMYUH, UX 0003HAYCHUS U €IUHMIIBI; YKa3bIBaTh (POPMYIIBL,
CBSI3BIBAIOIME TAHHYIO (PH3UYECKYIO BEJTMUNHY C IPYTHMHU BEIINIHHAMHI




10.7

aHaM3UpPOBaTh (PU3NYECKUE TMPOLECCHl U SIBICHUS, UCHONb3Yys (U3NUECKUE
3aKOHBl U TPUHLHUIBL 3aKOoH BcemMupHoro tsrorenus, |, Il u |1l 3akons!
HproTOHa, 3aKOH COXpaHEHHsS MEXaHMUYECKOM SHEpruM, 3aKOH COXPAHEHUs
UMIYJIbCA, MPUHIUI ~ CYNEPNO3ULUH  CHUJ, TPUHLIMI  PABHONPABUS
MHEPLUHUATIBHBIX CHUCTEM OTCU€Ta; MOJEKYISIPHO-KHHETUYECKYI0 TEOpPHUIO
CTPOEHUS BEILECTBA, Fa30BbIC 3aKOHBI, CBA3b CPEAHEH KMHETUYECKOH YHEPIUU
TEIJIOBOTO JIBUKEHUS MOJIEKYJ C a0CONIOTHOM TeMIepaTypoil, mepBblil 3aKOH
TEPMOAMHAMUKH; 3aKOH COXpPaHEHUs AIEKTPUUECKOro 3apsia, 3akoH KymoHa;
IIPY 9TOM Pa3INyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €M0 MaTEMATUYECKOE
BBIPQ)KEHHUE U YCJIOBUS (TpaHUIlbl, 0071aCTH) IPUMEHUMOCTH

10.8

OOBSCHATH OCHOBHBIC IPUHIIMIIBI JCHCTBUS MAIIMH, TPUOOPOB M TEXHUUECKUX
YCTPOWCTB; pa3Nuyarh YCIOBUS HX O€30MacHOrO HWCHOIb30BaHUS B
OBCEIHEBHOM KU3HU

10.9

BBINOMHATE JKCIEPUMEHTHl MO UCCIEIOBAHHIO (UINYECKUX SBICHUN W
MPOIIECCOB C UCIOIB30BAHUEM MPSMBIX M KOCBEHHBIX M3MEPEHUH; MPU ITOM
dbopMmynupoBath mpodiemMy (3a7ady) M THNOTE3y YYEOHOrOo SKCIEPHUMEHTA,
coOupaTh yCTaHOBKY U3 MPEIIOKEHHOTO 00OPYIOBaHHS, TPOBOIUTEH OMBIT U
(hOpMyJIMPOBATh BBIBOJIbI

10.10

OcymecTBisATh NpsIMble U KOCBEHHBbIE M3MEPEHUs! (PU3NUYECKUX BEITUYUH; MPH
3TOM BBIOMpATh ONTHMAIBHBIN CIIOCOO M3MEPEHHS U HCIIOIh30BATh N3BECTHBIC
METO/IbI OLIEHKU NOTPENIHOCTEN U3MEPEHMI

10.11

HccnenoBarh  3aBHCHMOCTH ~ MEXAY  (DU3MYECKHMMH  BEITUYMHAMU  C
WCIIOJIB30BAaHUEM MPSAMBIX U3MEPEHUI; TP 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buKCcHpOBaTh Pe3yabTAThl MOMYUYEHHONW 3aBUCUMOCTH (DU3MUYECKUX BETUYHH B
BH/JIE Ta0JHII U TpadUKOB, IeIaTh BBIBOJIBI 0 PEe3yJIbTaTaM HCCIICTOBAHUS

10.12

CobmroaTh mpaBuiia 6e30mMacHOro Tpyda MPU MPOBEACHUU WCCIIECIOBAHUN B
pamMKax y4eOHOro SKCIIEPHMEHTa, Y4eOHO-HCCIIeIOBATENbCKOW U MPOCKTHON
JEATENIbHOCTH € WCHOJB30BAHMEM  HM3MEPUTENBbHBIX  YCTPOWCTB U
1ab0paTopHOro 000PYyI0BAHHUS

10.13

Pemares pacu€THbie 3amauM ¢ SBHO 3aJaHHON (U3MYECKOW MOJIECIbIO,
UCTIONB3YS (PM3MUECKHE 3aKOHBI M TPUHIIMIBI; HA OCHOBE aHAIW3a YCIIOBUS
3a/1au BBIOMpaTh (PU3HUECKYIO MOJEIb, BBICTATh (U3NUYECKUE BETUYHHBI U
dhopMyITbl, HEOOXOAMMBIC TSl €€ pelIeHus, TPOBOJUTh PacU€Thl M OIICHUBATh
PEATBHOCTD MOJTYYSHHOT0 3HaUCHHUs (PHU3NUYSCKON BETUIMHBI

10.14

Pemarh kadecTBeHHBIC 3aJa4d: BBICTPAUBATh JIOTUYECKH HEIPOTHBOPEUYHUBYIO
[ENOYKY PaCCyKJIEHUI C OMOpOil Ha M3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(hbu3uUecKue SBICHUS

10.15

Hcnonbs3oBaTh IpU  pELICHUH y4eOHBIX 3aj1a4 COBpEMEHHBIE
MH(OPMAIIMOHHBIE  TEXHOJOTMM  JJs  [OMCKa,  CTPYKTypUPOBAHUS,
UHTEPIIPETallUM ¥ TPEJICTaBICHUS y4eOHOM U HAyYHO-TIOMYJISIPHOM
UHPOpPMAIIMU, TOJYYEeHHOM W3 pa3lUYHBIX HCTOYHUKOB; KPUTHUYECKU
AHAJTM3UPOBATh MOTydaeMyl0 HH(OPMAITUIO

10.16

[TpuBOANTH MpUMEpPHI BKJIAZA POCCUUCKUX U 3apyO€KHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, OOBSICHEHHE IPOIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TE€XHUKU U TEXHOJIOTUI

10.17

Hcnonp30BaTh TEOpETHUECKUE 3HAHUS 10 (PU3MKE B MOBCEAHEBHON MKU3HU IS
obecriedeHns: 6€30MacHOCTH MpU OOpaIeHUH ¢ IpUOOpaMU U TEXHUYECKUMHU
yCTpOMCTBaMHU, JJIsl  COXpaHEHUS 370pOBbS U COOJIOAEGHUS  HOPM
HKOJIOTMYECKOr 0 TOBEACHUS B OKPYKAIOIIEH cpeie




10.18

PabGorare B rpymme ¢ BBHIIOTHEHHEM PA3IMYHBIX COLMAIBHBIX POJEH,
MJIAaHUPOBATh Pa0OTy TPYMIbI, PAIIMOHAIBHO PACTIPENENATh O0S3aHHOCTH U
MJJAaHUPOBATh JICSATEIBPHOCTh B HECTAHJAPTHBIX CHUTYaIUsX, aJeKBATHO
OLICHMBATh BKJAJ KaXJOr0 U3 YYACTHMKOB TPYNNbl B pEIICHUE
paccMaTpUBaeMOM IPOOIEMBbI

11 KJIACC

Kon
NMPOBEPAEMOro
pesyJbTara

IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
0o0pa3oBaTeILHON MPOrpaMMbl CpeHEro 001ero od0pa3oBaHmsi
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JleMOHCTpUpOBaT, Ha MpUMEpax poib U MecTo (GU3UKA B (HOPMHUPOBAHUU
COBPEMEHHOW HAYyYHOU KapTHUHBI MHUPA, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTHM, B MPAKTUYECKON AEATEIbHOCTH JIFOAEH, LIEJIOCTHOCTD U €UHCTBO
(bU3UYECKOM KapTUHBI MUPa

11.2

YuuThiBaTh TpaHUIbl NPUMEHEHUS U3YyYCHHBIX (PU3NYECKUX MOJIENIEH:
TOYEYHBIN DJIEKTPUUECKUN 3apsl, AepHas MOJENb aTOMa, HYKJIOHHAs MOJEIb
aTOMHOT'O siipa MPH pelieHNH (PU3NYECKUX 3a/1a4

11.3

PacnioznaBath usnueckue sBiieHHs (ITPoLeCcChl) U OOBSACHATh UX HA OCHOBE
3aKOHOB  JJICKTPOAMHAMHKHA W  KBAaHTOBOM  (PU3UKHU:  DIEKTpHUECKas
MpoOBOAUMOCTDL, TCIIJIOBOC, CBETOBOC, XUMHNYCCKOC, MArHUTHOC I[CﬁCTBPI?I TOKa,
B3aWMOJICHICTBHE MAarHWTOB, JJCKTPOMArHWTHAas HWHAYKIHSA, JCHCTBUE
MarHUTHOTO TIOJIE HA TMPOBOJHUK C TOKOM U JBIDKYIIMHCS 3apsii,
3JIEKTPOMArHUTHBIE KOJNEOAHUSI W BOJHBI, TMPSIMOJIMHEHHOE pacIpOCTpaHEeHUE
CBETa, OTpaXeHHe, IMpeJioMJIeHue, HHTeppepeHuns, Auppakuus Hu
noJsIpu3alusl  CBeTa, JUCHepcusi cBeTa, (orodnekrpuueckuii  dddekr
(poroaddexT), cBeToBOEe maBiieHHWE, BO3HUKHOBEHHE JMHEHYATOrO CIIEKTpa
aToMma BOJOpPO/Ia, €CTECTBEHHAs! M HCKYCCTBEHHAsI PaIMOAKTUBHOCTh

11.4

OnuceBaTh HU3YUYCHHBIC CBOMCTBA BeIIeCTBa (E)JICKTpI/I‘ICCKI/IC, MAar"dmMTHBIC,
ONTUYECKUE, DJIEKTPUYECKYI0  MPOBOIMMOCTb  pPA3JIMYHBIX  Cpel) H
AIEKTPOMATrHUTHBIC SIBJICHUS (IIPOLECCHI), UCMONbB3Ys (PU3MUECKUE BEIUYUHBI:
ANEKTPUYECKUI  3apsii, Cujila  TOKa, DJJIEKTPUYECKOEe  HampshKEHUE,
AIIEKTPUYECKOE COMPOTUBIIEHUE, pa3HOCTh moTeHnuaioB, JJC, pabora Toka,
WHAYKIWS MarHUTHOrO Tofsi, cuna Ammepa, cuia JlopeHia, MHIyKTUBHOCTh
KaTYyUIKH, SHEPrud 3JICKTPUICCKOI0 U MArHUTHOI'O HOHCﬁ, nepuoa U 4actora
KoyiebaHuil B KoieOaTelbHOM KOHTYpe, 3apsii M CHila TOKa B Ipolecce
TapMOHMYECKHUX JJIEKTPOMArHUTHBIX KoseOaHuM, (OKYCHOE pPACCTOSIHHE H
OIITUYECKAsl CUJIa JIMH3BI; MPU OMMCAHUU MPABUIIBHO TPAKTOBATH (PU3UUECKUI
CMBICJT HCIIOJIBb3YCMbIX BCIWYWH, HUX 0003HaYEeHNUI U CAVMHUIIBI;, YKa3bIBaTb
dbopMynbl, CBSI3BIBAIOLINE MaHHYIO (U3WYECKYI0 BEIUYMHY C JPYrUMHU
BCIIMYNHaAMU

115

OnuceiBaTh HW3y4YEHHBIE KBAHTOBBIE SBIECHHUS U IPOLECCHI, HCIONIb3Ys
¢u3nYecKre BEIMUYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, JIJIMHA BOJIHBI U
4acToTa CBETAa, PHEPrUsl U UMITYJIbC (DOTOHA, MEPUOJ MOJTypacnana, IHEPrus
CBSI3M aTOMHBIX sJ€p; IPU ONUCAHUU NMPABUIBHO TPAKTOBATH (PU3MUECKUI
CMBICIT UCIOJb3YEMBbIX BEIMYMH, UX OOO3HAUEHHUS U EIUHUIIBI; YKa3bIBATh
GopMynbl, CBSI3BIBAIONIME JAHHYIO (U3UYECKYI0 BEJIWYUHY C JIpPYTUMHU
BEIMYMHAMM, BBIYMCIIATh 3HaUCHUE (PU3MUECKON BEIUYMHBI




11.6

AHanu3upoBaTh (HU3HUECKUE MPOLECCHl W SIBICHUS, UCIONB3YS (U3HUECKUE
3aKOHBI W TNPUHIUNBL 3akoH (Owma, 3aKOHBI TIOCJIEOBATEILHOTO |
napaJieIbHOTO COCTUHEHUS MPOBOJHUKOB, 3aKkoH Jxoyns — JleHna, 3akoH
QJICKTPOMArHUTHOM WHAYKIMH, 3aKOH MPSMOJIMHEHHOIO pacIpOCTPaHEHUS
CBETa, 3aKOHBI OTPAXKCHUS CBETA, 3aKOHBI NPETOMIICHUsS CBETAa, YPaBHECHHE
OuHmreitHa st Gorodddexra, 3aKOH COXpaHEHHS DSHEPruu, 3aKOH
COXpaHEHUs MMIYJIbCA, 3aKOH COXPAHCHHsI JEKTPHUECKOTO 3apsija, 3aKOH
COXpaHEHUs MAacCOBOT'0 YHCIIA, MOCTyNaThl bopa, 3aKOH pagHMOaKTHBHOTO
pacmana; Mmpu 3TOM pa3inyaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOEe  BBIPAXEHHWE W ycJioBUS  (TpaHUIBI,  O0JIACTH)
INPUMCHHUMOCTH

11.7

Ornpenenars HaNpaBlIeHUE BEKTOpPAa MHAYKIIMM MarHUTHOTO MOJIsi TPOBOJIHUKA
C TOKOM, CHJIbI AMIiepa v cuiibl JIopeHIia

11.8

CTpouTh U OMNHCHIBATH H300pa)KEHUE, CO3/1aBa€MOE IUIOCKUM 3€pKaJioM,
TOHKOI JTUH30U

11.9

BBIOMHATE JKCHEPUMEHTHI MO HCCIEIOBAHUIO (PU3NYECKUX SBICHUN H
MIPOIIECCOB C MCIOJB30BAHUEM MPSMBIX U KOCBEHHBIX M3MEPEHUH; MPU ITOM
dbopMmynupoBath mpodeMy (3aJady) W THIOTE3y YYEOHOro SKCIEPUMEHTA,
coOupaTh yCTAaHOBKY M3 MPEIOKEHHOT0 000pyAOBaHMs, IPOBOJUTH OMBIT U
(hOpMYJIMPOBATH BBIBOJIBI

11.10

OcCyIIecTBIATh MPSAMbIE U KOCBEHHBIE M3MEpeHUsl (U3UUECKUX BEIHYUH; MPH
9TOM BI)I6I/IpaTI) OHTHMaHBHBIﬁ CHOCO6 I/I3MepeHI/IH 1 UCITIOJB30BaATh U3BCCTHLIC
METO/Ibl OLICHKH MOTPENTHOCTEN U3MEPEHUI

11.11

UccnenoBarh 3aBUCUMOCTH (DU3UYECKUX BEJIIMYMH C UCIOJIB30BAHUEM MPSIMBIX
W3MEPEHHI; TPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCUPOBATH PE3YJIbTATHI
MOMy4YEeHHON 3aBUCUMOCTH (DM3MUECKUX BETUYHMH B BUJE TAOIUIl U TPadUKOB,
JIeJIaTh BBIBOJIBI 11O PE3YJIbTATAM HCCIICIOBAHUS

11.12

Cobmoiate npaBuiia 0€30MacCHOr0 Tpy/Ja MpHU MPOBEACHUH UCCIEI0BAaHUI B
paMKax y4eOHOTO IKCIIEpUMEHTA, y4eOHO-HCCIIeI0BATENECKON U MPOSKTHOM
JNEATEIbHOCTH C  HMCIOJb30BAHUEM  HU3MEPUTEIBHBIX  YCTPOHCTB U
71a60paTOpHOro 060PYAOBaHUS

11.13

Pemares pacu€THbie 3amauM ¢ SBHO 3aJaHHOM (U3HYECKOW MOJCIIBIO,
UCTIONB3YS (PM3MUECKHE 3aKOHBI M TPUHIIMIBI; HA OCHOBE aHAIN3a YCIIOBUS
3a/1au BEIOMpaTh (PU3MUECKYIO MOJEIH, BBIICTATh (PU3NUCCKHE BEIHMYUHBI U
dbopMyITbl, HEOOXOAMMBIC TSI €€ pPeIIeHUs, TPOBOAUTL PACUETHI U OIEHUBATH
PEATBHOCTD MOJTYYSHHOT0 3HaUCHUS (PU3NUYSCKON BETUIMHBI

11.14

Pemarh kayecTBEHHBIC 3a/Ja4Yd: BBICTPAUBAThH JIOTMYECKH HEMPOTHBOPECUUBYIO
[IENOYKY PACCyKJIEHUI C OMOpOil Ha M3yueHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U
(hbu3nUecKue SIBICHUS

11.15

Hcnonbs3oBaTh Opu  pelIeHuu y4eOHBIX 3a1a4 COBPEMEHHBIE
UH(OPMAIIMOHHBIE ~ TEXHOJIOTMM  JJIsI  TOMCKA,  CTPYKTYypUPOBAHUS,
UHTEpIpPETallMM M TpPEJACTaBlICHHUs] y4eOHONH U HAy4YHO-TIOMYJISAPHOM
uHpOpPMAIlMU, TMOJYYEHHOM U3 pPAa3IMYHBIX HCTOYHUKOB, KPUTHUECKH
AHAJTM3UPOBATh MOTydaeMyl0 HH(OPMAITUIO

11.16

OOBACHATH NPUHLMUIBI JCWCTBUS MAIIMH, NPUOOPOB U TEXHUYECKUX
YCTPOWCTB; pasznuyarh YCJIOBUA HX O€30MacHOrO HCIHOJb30BaHUS B
IIOBCETHEBHOM JKU3HU

11.17

[IpuBOANTH MPUMEPHI BKJIAIa POCCUUCKUX W 3apYOEIKHBIX YIEHBIX-(HU3UKOB B




pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO0 MUPA, B Pa3BUTHE
TEXHUKUA U TEXHOJIOTHI

11.18

Hcnonb30BaTh TEOpETHUECKUE 3HAHUS 110 (PU3UKE B TOBCEAHEBHOM KU3HU IS
obecrnieueHus: 0€30MaCHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U TEXHUYECKUMHU
YCTpOWCTBAMHM, JUIi  COXPAHEHUS 3/I0POBbS U COONIONCHHS  HOPM
HKOJIOTMUECKOI'0 MOBEJICHUS B OKPY’KaIOIIeH cpesie

11.19

PaGoratb B rIpynme ¢ BBIIOJHEHUEM pPAa3IMUYHbIX COLMAIBHBIX PpOJIEH,
IUIaHUPOBATh PA0OTy TPYIIIbL, PALMOHATBHO pPACHpENeNiaTh OOS3aHHOCTU U
IUIAHUPOBaTh  JAEATENIBHOCTh B  HECTAHJAPTHBIX CUTYyalUsX, aJEKBAaTHO
OLEHMBATh BKJIAJ KaXJIOrO0 W3 YYaCTHUKOB TpPYNNbl B  peIICHHUE
paccMaTpuBaeMoi poOIeMBl




IMPOBEPAEMBIE 2JIEMEHTBI COAEP XAHUSA

10 KJIACC

Kona
pasaeaa

Kox npoBepsieMmoro 3JjieMeHTa

HpOBepHeMble 3JIEMEHTDBI COACPKAHUA

OU3NKA 1 METOBI HAYYHOI'O [TO3HAHU A

11

Oduzuka — Hayka O mpupone. HayuHble MeTOABI
IMMO3HAHHUA OKPYKAOUICIro MHpaA. Pomn OKCIICPpUMCHTA U
TEOPHUHU B TIPOIIECCE TTO3HAHUS MPUPOJIBI. DKCIIEPUMEHT B
duznke

1.2

MonenupoBanue (U3HUECKUX SBICHUM W MPOIECCOB.
Hayuynbie runores3sl. PU3WUYECKUE 3aKOHBI U TEOPHUU.
I'panunel  mpuMeHUMOCTH — (U3HYECKHX  3aKOHOB.
[Tpunnun coorBercTBHs. Pomp m Mecto (u3uku B
(dbopMUpPOBaHUU COBPEMEHHOW HAYYHOH KapTUHBI MHpA,
B NMPAKTUYECKON JCSTEIBHOCTHU JIIOJIeH

MEXAHHWKA

2.1

#H#HPariH#KMHEMATHKA

2.1.1

Mexanuueckoe JBUKEHHE. OTHOCUTENBHOCTh
MexaHuueckoro  aBwxkeHus.  Cucrema  orcuéra.
Tpaexropus

2.1.2

[lepememienue, CKOPOCTh (cpenusist CKOpOCTb,
MTHOBEHHasi CKOPOCTh) M YCKOpPEHHE MaTepuaibHON
TOYKH, WX TPOSKIMH HAa OCH CHCTEMBI KOOpJWHAT.
CroxeHue nepeMenieHui 1 CII0KEHHE CKOPOCTEM

2.1.3

PaBHOMEepHOE UM PaBHOYCKOPEHHOE MPSMOJUHEHHOE
IBUKeHHe.  ['paduku  3aBUCUMOCTH  KOOpIHMHAT,
CKOpPOCTH, YCKOpEHMs, IIYyITU U  I[epeMellcHUs
MaTepHAIIbHON TOYKH OT BPEMEHH

2.14

CBoOoaHOe majieHue. Y CKOPeHHE CBOOOIHOIO MaICHHS

2.15

KpuBonuuelinoe nBmxenue. PaBHOMEpHOE ABMKEHUE
MaT€pUAIbBHOW TOYKM IO OKPYXHOCTH.  YTJIOBas
CKOpOCTh, JIMHEHHass ckopocTh. llepmoxg wm wactora.
LleHTpOCTpEMHUTENIBHOE YCKOPEHUE

2.16

TexHuyeckre YCTpOMCTBA: CIHIOMETP, JBH)KEHUE
CHapsI0B, LIETIHBIE U PEMEHHbIE NIepeaaun

2.1.7

[Ipaktuueckne pabotel. M3mMepeHHe  MIHOBEHHOM
ckopocTH. MccnenoBaHne COOTHOIIEHUS MEXY MYTAMU,
NPONJACHHBIMU TEJIOM 3a IIOCJIEN0BaTelbHbIE paBHBIC
INPOMEKYTKA  BPEMEHH IpU  PaBHOYCKOPEHHOM
JBUKEHUM C HayalbHOM CKOpPOCTBIO, PaBHOW HYJIIO.
N3yueHne nBMKEHMS IIApUKa B BA3KOM IKUIKOCTH.
W3ydeHue ABM>KEHHUS TeNa, OpOIIEHHOT 0 TOPU30HTAIHHO

2.2

###PartH## IUHAMUKA

2.2.1

[Ipunuun orHocutensHOCTH ['anmmies. IlepBbiil 3aK0H
HprotoHna. MHepmanbHble CUCTEMBI OTCUETA

2.2.2

Macca Tena. Cuna. [IpuHUIMN Cyneprno3uIMu CUII




2.2.3

Bropoii 3akoH HproToHa U1 MarepUallbHOM TOYKHA B
uHepruanbHoit cucreme orcuéra (MCO). Tperuit 3akoH
HproToHa Jy1si MaTepualibHbIX TOYEK

2.2.4

3akoH BceMupHoOro tarorenus. Cuna tsoxectu. Ilepsas
KOCMHYecKas CKopocTb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH [ 'yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuiia TpeHHs CKOJIbXKEHUS
u cwia TpeHus nokos. Kosdpduuuent tpenus. Cuna
COIIPOTUBIICHUS! TIPU JIBUKEHHUH Tela B >KUIKOCTH HIIU
rase

2.2.7

[TocTymatenpHOE M BpamiaTelbHOE  JBIKCHUE
a0CONFOTHO TBEPIOTO TeTa

2.2.8

MOMEHT CHIIBI OTHOCHUTEIBHO OCH BpamieHus. [lmedo
cuiibl. YcnoBus paBHoBecHst TBEpaoro Tesna B UCO

2.2.9

Texnuueckue yCTpOﬁCTBaZ IOAIIMUITHUKH, ABHXXCHHC
HNCKYCCTBCHHEIX CIITYTHUKOB

2.2.10

[IpakTuueckue padbothl. M3yueHue ABMmkeHus Opycka 1o
HAKJIOHHOW TJIOCKOCTH IMOJ AEHCTBUEM HECKOIBKUX CHII.
HccnenoBanue 3aBUCUMOCTH cui YIIPYTOCTH,
BO3HUKAIOIIUX B  JehOpMHUpPYEeMOHl  MpyKHHE U
pe3UHOBOM 00pasiie, OT BEIWYMHBI HX JAe(OpMalHu.
UccnenoBanue ycioBUd paBHOBECUS TBEPIAOro TeNa,
MMEIOILIETO OCh BpalleHUs

##HPar###3AKOHDBI COXPAHEHNM A B MEXAHUKE

Nmnynsc MaTepHaIbHOU TOYKH, CUCTEMBI

23.1 MaTepPHAIBHBIX TOYEK. VIMITYNbC CHUIBI M H3MEHEHHE
MMITYJIbCa TeJa

2392 3akoH coxpaneHus wumnyibca B MCO. PeakTtuBHOE
JIBUYKEHUE

2.3.3 Pabora cuiibl

2.3.4 MOIIHOCTB CHJTBI

235 Kunernyeckas SHEPIHs MaTepuaJbHOU TOYkHU. Teopema
0 KUHETUYECKON YHEPTrUH
[TorenumansHass »Heprus. [loTeHIManpHAsE HHEPTUS

2.3 2.3.6 ynpyro aepopMupoBaHHON TpyxuHbl. [loTeHIMambHasA

SHEPrus Tela BOIM3H MOBEPXHOCTU 3eMITH
[loTeHnmanbHple W HENOTEHUUAIbHbIE CHIBL. CBs3b

237 paboThl  HEMOTCHIHMANBHBIX CHUJT C HM3MEHEHHEM
MEXaHUYECKOM  HJHEPTMH  CHUCTEMBI  Tell.  3aKOH
COXpaHEHUsI MEXaHUYECKON SJHEPTrUn

2.3.8 Yrpyrue u Heynpyrue CTOJIKHOBEHHUSI

239 TexHuueckue yCTpvoFICTBa: JIIBUKEHUE DPAKET, BOJIOMET,
Konep, NPY>KUHHBIA MUCTOJIET
[IpakTuueckue padorsl. M3yueHue cBsA3M CKOPOCTEN Tel

2.3.10 npu HeynpyroMm ynape. McciemoBanue CBs3M pabOTHI
CUJIbI C UBMEHEHUEM MEXaHUYECKOW SHEPIUH Tella

3 MOJIEKVJISIPHAA ®U3MKA U TEPMOJAMHAMUKA




3.1

#iH#Par###OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU

3.11

OCHOBHBIE MOJOXEHHUS MOJEKYJISIPHO-KUHETUYECKON
Teopuu. bpoyHoBckoe nBmwxkenue. Juddysus. Xapaxkrep
JIBU)KEHUS M B3aUMOJICVCTBHSI YACTHI] BEIIECTBA

3.12

Mopenu cTpoeHus ra3oB, )KUJIKOCTEH U TBEPABIX TEI U
OObSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE JTHX
MoJieei

3.1.3

Macca monekyn. KomnuectBo BemiectBa. IlocTosiHHas
ABorazipo

3.1.4

TennmoBoe paBHOBecue. TemmepaTypa U €€ HU3MEpPEHHUE.
[[Ikama remnepatyp Llenbcus

3.15

Mopens wuaeanpHoro ra3za. (OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KHHETUYECKOM TeOpUH UAEaIbHOr0 rasa

3.1.6

AOcomoTHas ~ TeMmrepaTrypa Kak ~Mepa  CpeaHel
KUHETUYECKOW SHEPTUM TEIJIOBOTO IBMIKCHHSI YaCTHI
raza. [llkana remneparyp KenbpBuHa

3.1.7

VYpaBuenne Knaneiipona — MenaeneeBa. 3akoH
JanpToHa

3.18

l'a3oBble 3akoHBI. M3omporiecchl B UACaTbHOM Ta3e C
IIOCTOAHHBIM KOJIMYECTBOM BeIIIECTBA: Hn30TCpMma,
M30X0pa, n300apa

3.1.9

TexHn4yeckue yCTpouCcTBa: TEPMOMETP, OapoMeTp

3.1.10

[Ipaktuyeckue pabotsl. M3MepeHne Macchl BO3ayXa B
KJIACCHOM KOMHare. MccienoBanne 3aBUCHMOCTH MEXY
IIapaMeTPaMM COCTOSIHUS Pa3pesKEHHOr0 rasa

3.2

OCHOBbBI TEPMOAMHAMUJKNA

3.2.1

TepmonuHamuueckass cucrteMa. BHyTpeHHsAs »Heprus
TEPMOJUHAMUYECKOM  CHUCTEMbI M CHOCOOBI €€
W3MEHEHUs

3.2.2

KonudectBo TeruioTel u pabora. BHyTpeHHss1 sHEprus
OJIHOATOMHOT'O MI€AJIbHOT'O Ta3a

3.2.3

Buabl Tenmonepenayu: TEMIONPOBOAHOCTb, KOHBEKIUS,
U3Jy4ECHUE. TenmnoéMKkocTh Tena. VY nenbHas
TEIJIOEMKOCTh BenlecTBa. Pacuér koiamdecTBa TEIIOTHI
IIPU TeIIonepeaye

3.2.4

[IepBblii 3ak0H TepmonuHaMuKu. [IpruMeHeHne nepBoro
3aKOHa TEPMOAMHAMUKU K u3ompoueccaM. ['papudeckas
UHTepHpeTanus paboThl raza

3.25

TennoBeie MamuHbl. [IpUHIMIBI ASHCTBUS TEIIOBBIX
mamuH. [IpeoOpa3oBaHus dSHEPrUM B  TEIUIOBBIX
mamuHax. KoadduuuenT nonesnoro aevicteus (mainee —
KIIJT) Termooii Mammunbl. [ukn Kapro u ero KITJ

3.2.6

Bropoit 3akoH TepmomauHamuiku. HeoOpaTtumocTh
NpoLEecCOB B mpupoAe. TemaoBble  JBUraTeNH.
DKosiornyeckue npooaeMbl TEIIOIHEPTreTHKH

3.2.7

TexHu4eckue yCTpOICTBA: JBUraTelb BHYTPEHHETO
cropaHusi, ObITOBOM XOJOIUIbHUK, KOHIUIIHOHED

3.2.8

[Ipaktuueckue  paborbl.  V3MepeHue  yaeiabHOMR




TEIUIOEMKOCTH

##Par###AI' PEI’ATHBIE COCTOSHN A BEHIECBA. ®A30BBIE [IEPEXO/IbI

[TapooOpa3oBanne u KoHzaeHcauus. Mcnapenue u

3.3.1 KWIICHUE.  YJeNbHas  TeIyloTa  [MapooOpa3oBaHUS.
3aBUCHMOCTb TEMIEpaTypbl KUIEHUsI OT AaBJICHUS
339 AOcConIoTHas W OTHOCHUTENbHAs BIAXKHOCTh BO3JAyXa.
HachbliieHnsIi nap
Teépnoe Temo. Kpucramiuueckue u amopdHbie Tela.
3.3.3 AHuM3oTpOnHMs  CBOMCTB  KpucTauioB.  JKuzakue
3.3 kpuctajuibl. COBpeMEHHbIE MATEPHAIIBI
334 [InaBnenne u Kpuctajnuzauus. YJenbHas TeIIoTa
iassieHus. Cyoaumarius
3.3.5 YpaBHEHHE TEILIOBOro OajaHca
TexHuueckue yCTpoOWCTBa: TMIPOMETP M ICHUXPOMETD,
336 KaJIOPUMETp, TEXHOJOTHH TOTYYEHHUS COBPEMEHHBIX
MaTepuaioB, B TOM YHCJI€ HAHOMAaTepHUajoB, U
HaHOTEXHOJIOTHH
3.3.7 [TpakTuueckue padoThl. Mi3MepeHue BIaXHOCTH BO3ayXa
4 DJIEKTPOANMHAMUKA
#HH#HPar#OJIEKTPOCTATUKA
411 Onektpu3auust Ten. OJneKTpudeckud 3apsa. JlBa Buma
AIIEKTPUYECKUX 3apsi/10B
4.1.2 [IpoBOAHMKH, AUBJIEKTPUKH U HOJTYIPOBOJAHUKU
4.1.3 3aK0H COXpaHEHHS JIEKTPUIECKOT0 3apsiaa
414 BzanmoneiicTeue 3apsaoB. 3akon Kymona
Onekrpuyeckoe nojue. Hanpssk€HHOCTD 3JIEKTPUUECKOro
4.1.5 nosi. [IpuHIMn cynepnosunny. JInHUA HaNpsyKEHHOCTH
3IEKTPUUYECKOTO MOJIS
416 PaGora cun snektpoctarnueckoro mnois. Iloreniman.
Pa3HoCTh MOTEHIIMAIOB
4.1 [IpoBOAHMKM ¥  JUAJNEKTPUKU B  TOCTOSSHHOM
4.1.7 JIEKTPUYECKOM ToJIe. Juanexkrpuyeckas
IPOHUIIAEMOCTh
Onekrpoémkocts.  KonpeHcarop.  DneKTpoEMKOCTh
4.1.8 MJIOCKOrO  KOHJEHcaTopa. OJHEprus  3apsHKeHHOTO
KOHJIeHCaTopa
TexHU4ecKre yCTpOMCTBA: IJIEKTPOCKOMN, JIEKTPOMETP,
419 3JEKTpOCTaTUYECKas 3aIuTa, 3a3eMJICHHE
3JIEKTPONpPUOOPOB, KOHAEHCATOpP, KCEPOKC, CTPYHHBIN
PUHTEP
41.10 [Ipaktuyeckue paborel. M3mepeHue 3IeKTPOEMKOCTH
KOHJIEHCaTopa
#HHPar###I1I0CTOSHHBIA SJIEKTPUYECKHUI TOK. TOKU B PA3JIMYHBIX
CPEJAX
4.2 421 VYcroBHs CyleCTBOBAaHUS MTOCTOSHHOTO JIEKTPHUYECKOTO
o toka. Mcrounnku Toka. Cumna Toka. [TocTOsSHHBIN TOK
4.2.2 Hanpsixenue. 3akon Oma juisi yuacTKa e




4.2.3

DneKTpUUecKoe COIIPOTHUBIICHHUE. VY nensHoe
COIIPOTHBIICHUE BELIECTBA

4.2.4

HOCJ’ICI[OBH.TCJ'ILHOC, apaJisieJIbHOC, CMCIIaHHOC
COCAMHCHHMEC MPOBOJHNKOB

4.2.5

Pabora anekrpudeckoro Toka. 3akoH Jxxoyist — JIeHia

4.2.6

MoliHocThb QJICKTPHYICCKOI'O TOKaA

4.2.7

anekTpoaBrkymias cuna (nanee — 3J1C) u BHyTpeHHEe
CONPOTUBIICHUE HCTOYHUKAa Toka. 3akoH Owma ans
MOJIHOM (3aMKHYTOI) a3yiekTpuueckor uenu. KopoTkoe
3aMbIKaHUE

4.2.8

DJIEKTpOHHAs MPOBOJUMOCTH  TBEPABIX  METAJIJIOB.
3aBUCHUMOCTh CONPOTUBIICHUSA METaJIOB oT
teMiiepaTypbl. CBepXIIpOBOIUMOCTh

4.2.9

OJIEKTpUYECKH  TOK B BaKyyMe. CaoiicTBa
3JIEKTPOHHBIX ITyYKOB

4.2.10

[TonympoBoguuku.  CoOcTBeHHass W MIpUMeEcHas
MPOBOJUMOCTh  MONYNpoBOAHUKOB. CBoiicTBa  p-N
nepexoja. [1omynpoBOoHUKOBBIE PUOOPHI

4211

DneKTpuIecKuit TOK B AIEKTPONIUTAX.
DJIEKTPOIUTHICCKAS TUCCOIUALIHS. DIICKTPOJIN3

4.2.12

DneKTpuyeckuii TOK B Tazax. (CaMOCTOATEIbHBIN U
HECAMOCTOATENIbHBIA  pa3psa.  PasnuuHble  THIBI
camocCTosITeNIbHOr 0 paspsiaa. Monuus. [1nazma

4.2.13

TexHu4eckue yCTpOMCTBA: aMIEpPMETpP, BOJIBTMETP,
peocTaT, MCTOYHHKM TOKA, DJIEKTPOHArpeBaTElIbHBIC
npudopsI, 3JIEKTPOOCBETUTEIILHBIE puoopHl,
TEPMOMETpP  CONPOTHUBJICHUS, BAaKyyMHBIA  JHOL,
TEPMUCTOPBI ¥ (OTOPE3UCTOPHI, MOTYIPOBOJHUKOBBIN
JMO0J1, TAJIbBAHUKA

4.2.14

[TpakTnueckue  paborbl.  M3yueHue  cmemaHHOroO
COEMHEHMS PE3UCTOPOB.

Nsmepenne DJIC ucTtouyHHMKa TOKAa U €r0 BHYTPEHHETO
comnporuBieHusi. Habmrogenue snekTponnsa

11 KJIACC
Kon Koanposepsiemoro 3;1emenTta IIpoBepsiemble 3JIeMEHThI COIePKAHUSA
pasgeia
4 OJIEKTPOJMHAMUKA
#H#Par##MATHUTHOE TT1OJIE. OJIEKTPOMAT'HUTHAA MHAYKIMA
431 [TocTrosiHHBIE MarHUThHL. B3anmomeicTBHE MOCTOSHHBIX
MarHMTOB
4.3 MarnutHoe mosie. BekTOp MarHMTHOM WHAYKIUU.
432 [Tpunimn CYIEPIIO3ULIHH. JIuann MarHMTHOH

uHAykuud. KapTuHa TuHU MarHUTHOW MHITYKIIMH TIOJS
IIOCTOSIHHBIX MAarHUTOB




MarauTHoe I0Jjie MMPOBOAHHUKA C TOKOM. KapTI/IHa JIMHUH
nojige OJIMHHOI'O MpAMOro HNpOBOJHWKA W 3aMKHYTOI'O

4.3.3 KOJIBLIEBOT'O TPOBOJHUKA, KATYIIKK C TOKOM. OTBIT
Opcrena. BzaumoaelicTBre IPOBOJAHUKOB C TOKOM

434 Cuna Amriepa, €€ MOJTyJIb M HaIIPaBJICHUE
Cuna Jlopenna, e€ Monynb U HampaBlieHue. [[BuxeHue

4.3.5 3apsHKEHHOI YacTHIIbl B OHOPOJHOM MAarHUTHOM IIOJI€.
Pabora cuibl JIopeHiia

4.3.6 SIBneHne DIEKTPOMAarHUTHOW MHIYKIIMH

437 IToToK BEKTOpa MAarHUTHOW WHIYKITUU

438 OJIC uHayknuu. 3aKOH 3JIEKTPOMArHUTHOW WMHIYKLUU
Qdapages
Buxpesoe nsnekrpuueckoe mone. DAC uHAYKIUU B

4.3.9 MPOBOJHUKE,  JABWXKYIIEMCS  IOCTyHaTrelbHO B
OJTHOPOJHOM MAarHUTHOM IT0JIe

4.3.10 [TpaBuiio JleHnma

4311 NunyktuBHoCTh.  SIBNeHne  camomHaykiuu. I[C
CaMOUHYKIINH

4.3.12 OHeprusi MarHUTHOT'O OISl KATYLIKU C TOKOM

4.3.13 DNIeKTPOMarHUTHOE MOJIe
TexHudyeckne  YCTpPOICTBA:  IMOCTOSIHHBIE  MArHMTHI,

4.3.14 AJIEKTPOMArHUTHI, BIEKTPOABUTATENb, YCKOpUTEIHN
9JIEMEHTAPHBIX YACTHII, MHIYKIIMOHHAS ITeYh
[TpakTnueckue paOoThl. M3yuyeHue MarHUTHOrO IOJIS

4315 KaTylku ¢  TOKoM. MccinegoBanue — nedcTBuUsA

IIOCTOSSHHOI'O ~ MarHuTa Ha  paMKy C  TOKOM.
HccnenoBanue siBJeHUS 3JICKTPOMArHUTHOW MHIYKITUHU

5 KOJIEBAHUA 1 BOJIHBI
#HPartt#MEX AHUYECKUE U DJIEKTPOMAI'HUTHBIE KOJIEBAHU A
Koneb6arensnas cucrema. CBoOomHble KoyieOaHMs.
5.1.1 I'apmonnyeckue  komebanms.  I[lepuwonm,  dacroTa,
amMruMTyna u dasa KoneOaHui
5.1.2 [Tpy>KHHHBIA MasgTHUK. MaTeMaTHYEeCKUH MasTHUK
YpaBHeHne TapMOHUYECKHUX KoJIeOaHuH.
5.1.3 Kunematuueckoe U JWHAMHUYECKOE OIKcaHue
K0J1e0aTeJIbHOTI'0 JIBUKEHUS
[TpeBparienue SHEPTUU npu TapMOHHYECKUX
5.1 514 KkoseOanusix. CBsI3b aMIUIUTYbI KOJEOAHUM MCXOTHOU
o BEJIMYMHBI C aMIUIUTYJaMH KojeOaHHuil €€ CKOpOCTH U
YCKOpEHUs
KomnebarenpHbIi KOHTYD. CBoOomHbBIE
AIIEKTPOMArHUTHBIE KosneOaHus B U7eaTbHOM
5.15 K0JIe0aTEeIbHOM KOHTYpe. AmHanorus MEXY
MEXaHUYECKUMH U 3JIEKTPOMArHUTHBIMU KOJIeOaHUSIMHU.
®opmyina Tomcona
516 3aKOH  COXpaHEHUsT  DHEPrMM B UJICAIBHOM

KoJ1e0aTeIbHOM KOHTYpPC




9.1.7

BeinyxeHHble MexaHudeckue KoneOanus. Pe3oHaHc.
Pe3zonancuas KpuBasl. BriHyXcHHBIE
JIEKTPOMAarHUTHbIE KOJIEOAHNUS.

5.1.8

ITepemeHHbIi TOK. CHHYCOUAAIBHBIN IEPEMEHHBIN TOK.

5.1.9

MOIHOCT, TMEPEMEHHOT0 TOKa. AMIUIUTYAHOE U
JICHCTBYIOIIEE 3HAUCHNUE CHJIBI TOKA M HAIIPSIKEHHUSI

5.1.10

Tpauchopmarop. [IpouzBoacTso, nepegadya U
MOTpeOJICHUE AJIEKTPUUECKON SHEPTUU. DKOJOTUUECKUE
PUCKH TpU NPOU3BOJACTBE 3JIEKTPUUYECKOU SHEPrUU.
KynpTypa  ucnonb3oBaHus AIEKTPOIHEPTUU B
IOBCEIHEBHON KU3HU

5.1.11

TexHuueckue ycTponcTBa: ceicMorpad, 371eKTpHIecKui
3BOHOK, JINHUU 3JIEKTpOIIepe1ay

5.1.12

ITpakTueckue pabotsl. lccrnenoBaHue 3aBHCHUMOCTH
nepuoia Majiblx KojiebaHWil rpy3a Ha HUTH OT JJIMHBI
HUTHU U Macchl rpysa. MccnenoBanue nepeMeHHOro Toka
B LeNd U3  IOCIEAOBATEIIbHO  COCOUHEHHBIX
KOHJICHCAaTOpa, KaTyIIK! U PE3UCTOpa

##HPartHHH#MEX AHUYECKHUE 1 9JIEKTPOMAT'HUTHBIE BOJIHBI

MexaHu4deckue BOJIHBI, YCJIOBHUA PACIIPpOCTPAHCHUA.

521 [Tepuon. CkopoCTh pacrpoOCTpaHEHUsI U JUIMHA BOJHBIL.
[TonepeuyHble U MPOAOIbHBIE BOJIHBI
529 HEHPar#H# WuTepdepenmms u T paKIus
MEXaHU4YECKUX BOJIH
523 3Byk. CkopocTh 3ByKa. ' poMKkocTh 3ByKa. BricoTa ToHa.
TemOp 3ByKa
DJIEKTPOMAarHUTHBIE  BOJHBL.  YCIIOBHUSI  HM3JIy4YCHUS
524 AJEKTPOMArHUTHBIX BOJIH. B3auMmHas  opueHTauus
BekTopoB E, B u v B 2/I€eKTpOMarHUTHON BOJIHE B
5.2 BaKyyMe
CBolicTBa  2JIGKTPOMAarHUTHBIX  BOJH:  OTpPa)KE€HHE,
525 IIpeIoMJIEHUE, noJsipu3anus, madpaknus,
unTepdepenims. CKopocTh IIEKTPOMArHUTHBIX BOJIH
526 [llkana  3JIEKTpOMAarHWTHBIX  BOJIH.  [IpumeHeHue
o AJIIEKTPOMATrHUTHBIX BOJH B TEXHUKE U OBITY
527 [TpuHIMIIBI paanOCBs3U U TeleBUACHU. Paguonokanus.
DIEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKaroLIen cpeapbl
Texnuueckue YCTpOMCTBA: MY3bIKaJIbHbIC
508 HHCTPYMEHTBI, yJIbTPasByKOBas MarHOCTHKA B TeXHUKE
U MEAWIMHE, pajap, PpaguonpuéMHUK, TEJIEBU30D,
aHTeHHa, Tenedon, CBY-neup
H##HParfH#OIITUKA
531 [IpsimonuHelinoe pacrpocTpaHeHue CBeTa B
o OJIHOpPOJIHOM cpene. JIyd cBeTa
2.3 532 OrpakeHne  cBeTa. 3aKOHBI ~ OTPAXKEHUS  CBETA.
o [TocTpoeHre M300paKEHHH B TNIOCKOM 3epKaJie
533 Ilpenomnenne cBera.  3akOHbI — IPEJIOMIICHUSI — CBETA.

AOCOIIOTHBIN MMOKa3aTeNb MPETOMIICHUS




IlomHoe BHyIpeHHee orpaxeHue. llpenenbHbIil  yron
IIOJIHOT'O BHYTPEHHETO OTPAKEHMSI

5.34

Hucnepcuss cBera. CloxHBIA cocTaB Oeoro caeTa.

5.3.5 Iper

ColOuparomiye 1 paccenBaroIIue JUH3bL. TOHKas JIMH3A.
@doKkyCcHOE paccTOSHHUE U OINTHYEeCKas CHJIa TOHKOU
5.3.6 nuH3bl. [locTpoeHne u300pakeHU B COOMPAIOIIMX H
paccenBaOmux JuH3aX. DopMmyna TOHKOM JHH3BL
YBenuuenune, 1aBaeMoe JIMH30M

5.3.7 [Ipenenbl NPUMEHUMOCTHA F€OMETPUUYECKON ONTHKU

Wntepdepennuss  cBeta. KorepeHTHble HCTOYHMKH.
VYcioBust HaOMIOJEHUS MaKCUMYMOB M MHUHUMYMOB B
UHTEP(PEPEHIIMOHHON KapTHUHE OT JABYX CHUH(]Aa3HBIX
KOTE€pEHTHBIX HCTOYHUKOB

5.3.8

Hudpaxus ceera. Judpakinuonnas pemérka. YcioBue
HaOJIIOIEHUST TJAaBHBIX MAaKCUMYMOB IpU HaJeHHUH
MOHOXPOMAaTHYECKOI0 CBeTa Ha JAU(PAKIMOHHYIO
peLIETKY

5.3.9

5.3.10 [Tonsipuzarus cBera

TexHuueckue ycTpoWcTBa: OYKH, Jyna, (oroanmapar,
IIPOEKLIMOHHBIA  anmapaT, MHUKPOCKOI,  TEJIECKOIl,
BOJIOKOHHAsl ~ ONTHKA, JU(pakIUOHHAas  peuéTka,
HOJISIPOU T

5311

[Ipaktuueckne  paborel. M3mepeHue  mokazaTelns
5.3.12 npenomieHus. MccrnenoBanue cBoicTB M300pakeHUN B
nuH3ax. Habmoaenue aucnepcun ceera

BJIEMEHTEI CIIEHUAJILHOM TEOPUU OTHOCUTEJILHOCTHU

rpaHI/II_IBI MMPUMCHUMOCTHU KJIaCCUYECKOM MEXaHHKH.
HOCTyJ'IaTBI TCOPHUU OTHOCUTCIIBHOCTU: NHBAPUAHTHOCTDH

6.1 MOJYJII CKOPOCTH CBE€Ta B BakyyMmMe, MNPUHIUII
OTHOCUTEIBHOCTH DWHILITEHHA
6 6.2 OTHOCHUTETBHOCTh ~ OJHOBPEMEHHOCTH.  3aMeJIICHUE
BPEMEHH U COKpAIEHUE JUTHHBI
6.3 DHeprusi ¥ UMIYIIbC CBOOOTHOM YaCTHIIBI
6.4 CBs3p Macchl C JHEPrue W HMMITYJbCOM CBOOOIHOM
YACTHUIIbl. DHEPTHsI OKOsI CBOOOTHON YaCTHIIBI
7 KBAHTOBAS ®U3UMKA
#i#Par###JIEMEHTBI KBAHTOBOM OIITUKU
711 ®oronsl. ®opmyna Ilnanka cBs3u sHepruu (poroHa C
€ro 4YacTOTOM. DHEeprusi ¥ UMITyIIbe (hOTOHA
71.2 OTtkpeiTHe U uccnenoBanue Gorodpdexra. OnpiTer A.T.
CroneroBa. 3akoHbl poToddeKTa
7.1 . o
713 VYpaBuenue DiiHmrTeliHa a1 dorodddexra. «KpacHas
rpanunay horodddekra
7.1.4 Jasnenue ceeta. OnbiTel [1.H. JIeGenena
7.1.5 XHUMHUYECKOE IENCTBUE CBETA
7.1.6 TexHUYEeCKHEe YCTPOHCTBA: (OTORIEMEHT, (OTONATUHK,




COJIHCYHAas 68.Tap651, CBETOONOO

7.2

CTPOEHHME ATOMA

7.2.1

Mopnens atroma Tomcona. Onbitel Pesepdopaa mo
UCCIICIOBAaHHIO CTpOoeHUs aToma. [TmanerapHas Moiens
aTomMa

7.2.2

[Tocrynatel bopa. M3nydyenue u noriomieHne GOTOHOB
IIpU MEPEXoJe aroMa C OJHOIO0 YpPOBHsS JHEPIUM Ha
npyroii. Bugael cnektpoB. CHekTp ypOBHEH sHeEpruu
aToMa BOZOpoAa

7.2.3

BonnoBbie cBoiictBa wyactun. Bomnel ge  bpoitns.
KopryckynsapHO-BOTHOBOH  Jyallu3M. Hudpaxius
3JIEKTPOHOB Ha KpUCTaJLIaxX

724

CrioHTaHHOE U BBIHYXJIEHHOE M3JIydeHHE. YCTPOHCTBO
U IIPUHIIMI paboTHI Jiazepa

7.2.5

TexHuueckue yCTpOMCTBA: CIEKTPAJbHBIA  aHAIMU3
(cekTpocKoI), j1a3ep, KBAHTOBBINM KOMITBIOTED

7.2.6

[Tpaktuyeckue paborel. Habmromenue nuHeiyaToro
CIIEKTPa

7.3

ATOMHOE A1PO

7.3.1

Metonpl HaOMIOACHUS W PETUCTPAMHU AJIEMEHTAPHBIX
JACTHUIL

7.3.2

OtkpbiTHe panroakTuBHOCTH. OmbITEI Pesepdopna mo
OTMPE/ICTICHUI0 COCTaBa PAJAMOAKTHBHOTO U3ITYYCHHUS.
CaoiictBa anbda-, Oera-, raMma-usnydeHus. BrmsHue
PaJIMOaKTHBHOCTH Ha KUBbIC OPTaHU3MBI

7.3.3

OTtkpeiTHE TpOoTOHA U HeWTpoHa. HykioHHas monenb
anpa ['eitsenOepra — MBanenko. 3apsa sapa. MaccoBoe
4yucIio sapa. M3orormsl

7.3.4

Anbda-pacnian. DJIEKTPOHHBIA M TMO3UTPOHHBIN Oera-
pacnag. ['amMma-uznydeHue. 3aKOH pPaJIMOAKTUBHOTO
pacnana

7.3.5

OHeprusi CBSI3M HYKJIOHOB B siipe. SIEpHbIE CHIIBL
HedexT macchl siyipa

7.3.6

S nepuble peakuuu. JleneHue U CUHTES sIep

7.3.7

SAnepusiii peaktop. Tepmosiaepusiii cuntes. [IpobGraemsl
U TIEPCHEKTUBBI SIEPHOM DHEPreTUKU. IDKOJIOTUUYECKUE
aCIEKTHI SIICPHON SHEPIETHKU

7.3.8

OnemeHTapHble  4acTHIbl. OTKpBITHE  IO3UTPOHA.
dyH1aMeHTaIbHbIE B3aUMOIEHCTBUS

7.3.9

TexHuueckue  yCTpOWCTBAa:  JO3UMETD, Kamepa
Bunbcona, siiepHblil peaktop, aToMHas 6oM6a

7.3.10

[Ipaktuueckue pabotel. lccnemoBanne TpEeKOB YACTHIL
(o roToBBIM oTOorpadusiM)

OJIEMEHTBI ACTPOOPU3NKHU

8.1

Bun 3B&3gnoro Heba. Co3Besmusi, spKue 3BE3MI,
IUTAHETHI, UX BUIUMOE IBYIKEHUE

8.2

Conneunas cuctema. I[lmaHeTsl 3eMHOW TpYIIBL




[InaHeThl-TUTaHTBI M WX CIYTHUKHA, KapJIMKOBBIC
mraneTsl. Masbie Tenna COTHEYHOH CUCTEMBI

8.3

Comuue, Qorochepa u armocdepa. ComHedHas
AKTUBHOCTDH

8.4

Wcrounuk suepruu ConHua u 38€31

8.5

3BE37bI, HX  OCHOBHBIE  XapaKTEPUCTUKH:  Macca,
CBETHUMOCTb, pPaJUyc, TeMIeparypa, HX B3aUMOCBS3b.
HuarpaMMa «CHEKTpalbHBIA KJIacC — CBETUMOCTHY.
3BE3abI IVIAaBHOM MOCJIEAOBATEILHOCTA. 3aBUCUMOCTD
«Macca —  CBETMMOCTbY»  JIIT  3BE3J  IUIaBHOM
IOCJIEIOBATEILHOCTH

8.6

###Par###BuyTpenHee ctpoeHue 3BE31. CoBpeMEHHbIE
MIPE/ICTaBICHUS O MPOUCXOXKICHUH U 3BOoLuH CosHLa 1
3BE3[. DTaIlbl )KU3HU 3BE3]1

8.7

Mneunsnii Ilyte — Hama [amaktuka. ChoupanbHas
cTpykrypa [amaktuku, pacnpeneneHue 3BE3l, raza u
neutn. [lonoxkenue n nBwkenue Connna B I'amaktuke.
[Tmockast u chepudeckas moACUCTEMbI [ aTaKTHKH

8.8

Tunsl ranaktuk. Paguoranaktuku u kBaszapbl. UEpHbIE
JIBIPBI B SIAPAX TAJAKTHK

8.9

Bcenennas. Pacmmpenune Bceenennoit. 3akon Xa60ma.
Paz6eranue ramaktuxk. Bospact u pagmyc Bcenennoid,
teopuss  bompmioro  B3peiBa.  Mogens  «ropsyen
Bcenennoit». PenukroBoe uznyueHue

8.10

Macmtabnast crpyktypa Bcenennoil. Meraranaktuka.
Hepeménnsie mpoOieMbl aCTPOHOMHHU




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI J1S1 YUEHUKA

» ®usuka. 10 knacc. Maxumes I'.4., byxoBues b.b., Corckuit H.H.; mox penakuueit
[TapdentreBoit H.A. AkunonepHoe o6mmectBo «M3narensctBo «IIpocBemmenue»

» Gusuka. 11 kace. Msikumies I'.5., byxosues b.b., Yapyrun B.M.; nox penaxiueit
[TapdentbeBoii H.A. AknmonepHoe o0rmectBo «M3narenbcTBo «IIpocBemnieHuey

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

OUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETU UHTEPHET
Pocculickas 351eKTpOHHAs HIKOI

Onepatop 340 000 "Komnaxus "TeH3op"

[IOKYMEHT NMOAMWUCAH 3MEKTPOHHON MNOANUCHIO

MYHULUUNAJIbHOE BIO)KETHOE OBLLLEOBPA3OBATEJIbHOE 12.11.25 15:19 (MSK) Ceptudukat 009D1BAF7D0B44F8ABE85292450DB2A205
YYPEXXAEHME "CPEq’Hﬂﬂ OBLLEOBPA3OBATEJIbHAS LLUIKOJIA N2 1" T.
BOJIOIOE, TBEPCKOW OBJIACTM, VBaHoBa TaTbsHa BacunbeBHa, avpekTop




