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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOCHHMSI OCHOBHOH 00pa3oBaTelbHOM Mporpammsl, npeacTtaBieHHbIx B OI'OC
COQO, a Taxxke ¢ yudéroM enepaibHON paboyeil mporpaMMbl BOCHUTAHUS U
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaAHHE
€CTEeCTBEHHO-HAyYHOW KapTUHBI MHpa oOyuarommxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3nke Ha 0230BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEIILHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYyeT TpeboBanusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEeIMETHBIM pe3yJibTaTam
oOyuyeHus, a TaKKe YYUTHIBAET HEOOXOIMMOCTb pPEATU3aLUU MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMHM IpeameTramMu. B Hel
ONPEENSIOTCA OCHOBHBIE LIETU M3YYEHHsS] (PUM3HKM HA YPOBHE CPEIHEro OOIIEro
o0Opa3oBaHus, MIAHUPYEMbIE PE3yJbTaThl OCBOEHUS Kypca (PU3MKHU: JTUYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[TporpamMma 1o (pu3mke BKIIOYAET:

* IJJAHUPYEMBIE PE3YJIbTAThl OCBOCHMSI Kypca U3k Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO r0JIaM 00yUYEHUS;

. cojepkaHue ydeOHOTo mpenMera « Du3nkay 1o rojgam oOydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KayecTBe y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoLni
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB U SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir W actpoHomued. Mcmonmb3oBaHHE W AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep W pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEepPreTHKd, TPaHCIOpPTa, OCBOCHUS
KOCMOCa, IMOJIyYeHHUs HOBBIX MAaTE€pHaOB C 3aJlaHHBIMU CBOMCTBAMHU WU JIPYTHUX.
W3ydyenne ¢u3MKM BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHUpa OOydarommuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTH
HAy4YHbIA METOJI MO3HAHUS NP BHITIOJHEHUU UMU YY€OHBIX UCCIEIOBaHUM.

B ocHOBy kypca (usuku s ypOBHS CpeAHEro ooOmero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTMYECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCeX pa3lesnoB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOH, TAK 1 COBPEMEHHOM (DU3HKHU.
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Hoesn eenepanusayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (HU3UKU
oObequHEH BOKPYr (Qu3nueckux Teopuid. BemymuMm B Kypce SBISIeTCS
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHUH, BEIICCTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢uzukn ¢ pasBuTHeM OOIIECTBa, a TakKke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU MTPOOIEMaMHU.

Hoess npuxnaomoii  nanpasnennocmu. Kypc ¢usukum mpegmosaraer
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHUYECKHX M TEXHOJOTHYECKUX MPHIOKEHUN
W3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
CoJlepKaHMs, TOCBAIIEHHBIX OKOJOTMYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke O0CYX ICHUS
po0JIeEM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (pu3ndeckue Teopuu (GopMHpPOBAaHUE TMPEIACTABICHUN O
CTPYKTYpE€ MOCTPOCHUSI (PU3UUECKON TEOPUHU, POJIU (PYH/IaMEHTAIBLHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHH, JJIsI OMUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHUCTeMHO-eSTENHHOCTHBIN TOJIX0/T B Kypce (U3UKU peain3yeTcs MPEexe
BCEr0 3a CUET OpraHU3allid IKCIEPUMEHTAIBHOU NESITEIIbHOCTH O00YyYarolIuXcsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTAIBHBIX KPATKOBPEMEHHBIX OKCIEPUMEHTOB U J1a0OpaTOpPHBIX padoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHCOK YUYEHHUYECKUX
MpakTUYecKux padoT. BrifeneHne B yka3aHHOM MepedyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUISi KOHTPOJIE W  OLEHKH, OCYIIECTBISETCS y4YaCTHUKaMU
o0pa3oBaTEILHOIO TMpollecca MCXOJsd U3 OCOOCHHOCTEH TIIJIaHUPOBAHUS U
ocHamleHuss kaOunera Qusuku. Ilpu »sToM obOecneunBaeTcsi OBJIAJACHUE
OoOy4YaromuMHUCd YMEHHUSIMU MPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB 10 MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHUE YIENSAETCS PEHICHUIO PAcCYETHBIX M KaueCTBEHHBIX
3anay. Ilpu 3TOM A1 pacy€THBIX 3a/a4 MPUOPUTETOM SIBJISIOTCS 3a7auyd C SIBHO
3aJlaHHOMN (DU3UIECKON MOJIEIBIO, TTO3BOJISIONINE TPUMEHSITh N3YUCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO paszjeia Kypca, TaK U UHTErpHUpPYs 3HAHUS U3
pa3HbIX pa3zenoB. JJisi KaYeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBJIAIOTCA 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NYECKHX SIBIEHUM M MPOILIECCOB B OKPY’KAIOIIEH
JKU3HU, TpeOyromue BbIOOpa (PU3MUECKON MOJAENU ISl CUTYallMu IPaKTHUKO-
OPUEHTUPOBAHHOTO XapakTepa.
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B coorBerctBum ¢ TpeboBanusimu DI'OC COO k wmarepualbHO-
TEXHUYECKOMY OOECTeUYeHHI0 ydeOHOTO Tpoliecca 0a30BBI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3Y9aThCsl B YCIOBHIX
peIMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kaOuHere (QU3MKU JOJKHO OBITH
HE0OX0aMMOe J1TabopaTopHOE OO0OpYMOBAHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy1I0BaHHE.

JleMmoHCTpanimoHHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M  OOECHEeYMBAET IOCTAaHOBKY
NEPEYUCIICHHBIX B TporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpAaMid st
UCCIICIOBAaHMUSI  U3y4aeMbIX SIBICHUA M  TPOIECCOB, OMIUPHUUECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopatopHoe 00OpyaOBaHUE [UIsI YYEHUYECKUX MPAKTHUYECKUX pPadoT
dbopMupyeTcss B BHIEC TEMAaTUYECKUX KOMIUIEKTOB M 0OECIedrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00OpaTOpHUil.

OCHOBHBIMM LEJIIMHU U3y4€HHUs PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

+ (dopMupoBaHHE HWHTEpeca M CTPEeMJICHHsS OOYYalOIUXCS K HaydHOMY
U3YYCHUIO TPHUPOJIbI, PAa3BUTUE HMX HHTEJUIEKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

+ pa3BUTHUE MPEACTABICHUIN 0 HAYYHOM METOJIE MO3HAaHUS U (GOPMUPOBAHNE
HCCJIEIOBATENLCKOTO OTHOIIICHHUS K OKPYKAIOIIUM SIBICHUSM;

+ (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3y4eHHUs
OCHOB CTPOEHHMSI MaTePUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

« (opMmupoBaHHE YMEHUU OOBSICHATH SBJICHUS C HCIOJIb30BAHHEM
bu3nYeCKX 3HAHUHA U HAYYHBIX JI0Ka3aTEeIbCTB;

« (dopMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTxeHne 3TUX Lened o0ecreyrBaeTCsl pelieHneM CIIeIyIoMMX 3a1ad B

npornecce U3y4eHus Kypca GU3NKU Ha ypOBHE CpeHEro o01ero oopa3oBaHus:

+ npuoOpeTeHue CHUCTEMBI 3HaAHUU 00 o01ux buznIecKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHSIX, BKJTFOUAst MEXaHUKY,
MOJICKYJIIPHYIO  (DU3UKY, OJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AJIEMEHTHI aCTPOPHU3UKH;

« (dopMupoBaHHE YMEHMHA TPUMEHATH TEOPETUYECKUE 3HAHHUS Ui
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U s TPUHATHUS
IIPAKTUYECKUX PELICHUH B IIOBCECIHEBHOM KU3HU;
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« OCBOCHHE CMOCOOOB peUIeHHs] pa3IMYHbIX 3a7ad C SIBHO 3aJaHHOU
¢uznyeckoil Monenblo, 3anad, MOAPa3yMEBAIOIIUX CAMOCTOATEIbHOE
co3anue GU3NYECKON MOJEIH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

« TOHMMaHu€ (U3UYECKUX OCHOB M MPHUHIUIIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

* OBJAJCHUE METOJAMHU CAMOCTOSITEIBHOIO IUIAHWPOBAHUS M MPOBEICHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIW3a W HHTEpIpeTanuu UHGOpMaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

 CO3JIaHHE YCIOBHMM NJIsi Pa3BUTHS YMEHHI MPOEKTHO-KUCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusydenune ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CpPEIHEro OOIIEro
oOpazoBanus orBojuTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEleN0), B
11 kmacce — 68 yacoB (2 yaca B HE/ICIIO).

[Ipensaraemplii B mporpamMmmMe 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
MPaKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JElaeT BBIOOD
IpOBeNECHUs J1a0OpPaTOpPHBIX PAbOT M OMNBITOB C YYETOM HHIWMBHYAIbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.

COJEPXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 NIO3HAHUA

®usnka — Hayka O mpupone. Hayynbie MeTONBI NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb DJSKCriepuMeHTa W TEOPUM B TNPOLECCE TMO3HAHUS IPUPOBL.
DKCnepuMeHT B UBHKE.

MonenvupoBanue (HU3MYECKUX SIBICHUNM M TpolieccoB. HaydHbie TUIOTE3HI.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIIbl NPUMEHUMOCTH (DPU3UUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMHUPOBAHWM COBPEMEHHON HAy4YHOW KapTHUHBI
MHPA, B IPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble ¥ IU(POBBIE HU3MEPUTEIBHBIE MNPUOOPHI, KOMITBIOTEPHBIC
JIaTYUKHU.

Pa3znea 2. Mexanuka
Tema 1. Kunemamuka
Mexannueckoe aBmKeHHE. OTHOCHUTENBLHOCTh MEXaHWYECKOrO JIBHIKCHHSL.
Cucrema otcuéra. Tpaekropus.
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[lepemenienne, CKOpPOCTh (CpPEaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MATEPUATBHOW TOYKH, WX NPOECKIMU HA OCHU CHUCTEMbI KOOpJHHAT.
CrnoxeHue nepeMeneHui U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSAMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U I[EpEMEIICHUs
MAaTEPUAJIbHON TOYKU OT BPEMEHHU.

CBoOoHOE TasieHre. Y CKOpEHUE CBOOOIHOTO MaiCHUSI.

KpuBonnHeitHoe  BUKEHUE. J[BMKEHHWE  MaTEpUAIbBHOW TOYKHA IO
OKPYKHOCTH C ITOCTOSIHHOM 10 MOZYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHEUHAS
ckopoctb. [lepuon u yactora oOpanienus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHn4eckrue YCTpPOWCTBA M MPAKTUYECKOE IPUMEHEHHE: CIHJIOMETD,
JIBUKEHHE CHAPSJIOB, LICMTHBIC U PEMEHHBIEC IEPEAAYU.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBYDKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HaGmronenue aBukeHUs Tena, OPOIIEHHOTO IMOJ YIioM K TOPU3OHTY U
TOPU30HTAIBHO.

N3mepeHue yckopeHusi CBOOOTHOTO MaieHUsI.

Hanpagiienue ckopocTy pu ABM>KEHUH MO OKPY>KHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydyeHne HEpaBHOMEPHOTO IABHMXKEHHUS C LIEJIBIO OINPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXAY NYTSIMH, MPONWJICHHBIMU TEJIOM 34
MOCJICIOBATEIbHBIC PABHBIE MPOMEXYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JBUKEHHUU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHne IBMKEHUS IapUKa B BA3KOU )KUIKOCTH.

N3yuenne nBuxKeHUs Tella, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuka

[Ipunnun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHA.
HNHepunalibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cynepno3unuu cui. Bropoii 3akon HeroToHa
JUT MaTEPUAIIbHOM TOUKHU. TpeTurii 3aKkoH HprOTOHA 11711 MaTepUalIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuma Ttsoxectd. llepas kocmuueckas
CKOPOCTb.

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

Tpenue. Bunel Tpenus (mokosi, ckoiabxkeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU ABUKEHUU TeJIa B )KUJKOCTH UJIU Ta3e.

[TocTynarensHOE U BpamaTeabHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.
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MOMEHT CHIIBI OTHOCUTEIIBHO OCH BpaumieHus. llnewo cumibl. YcnoBus
paBHOBECUSA TBEPAOIO TENA.

TexHn4eckrue yCTpOWCTBA M NPAKTUYECKOE IPUMEHCHUE: NOAIIUITHUKH,
JB>)KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenue nepuuu.

CpaBHeHHE MacC B3aMMOJICUCTBYIOIIUX TEJ.

Bropoi 3akon HeroToHa.

N3mepenue cu.

CnoxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSL.

VYcioBus paBHOBECHUS TBEPAOTO Teiia. Byl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padomul

N3yuyenue nBmkeHUs1 OpycKa 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
PE3UHOBOM 00pasiie, OT uX JAehopMaIlui.

HccnenoBanue yciaoBUM pPaBHOBECHS TBEPAOTO Tejda, HMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3aKkoHnbl COXpAHEHUA 8 MEXAHUKE

Nmiynbc MaTepuaibHOM TOUYKHM (Teia), CHUCTEMbl MaTEpPHAIbHBIX TOYEK.
NMnynbc cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaboTa cribl. MOIIHOCTE CHIIEL.

Kunernueckass 3Heprusi MarepuaibHOW TOYKM. TeopemMa 00 H3MEHEHUU
KUHETUYECKON SHEPTHM.

[ToreHnmanbHas DHEPrUsl. [ToreHumanbpHas DHEPrus YIIPYTO
nepopMupoBaHHo  TpykuHBI.  [loTeHuManbHast  dHEprus Tela  BOJIM3HU
MTOBEPXHOCTH 3€MJIH.

[loreHuuanbHple W HENOTCHUUAJIBHBIE  CHUJIBI. CBsi3b  paboOTHI
HEMOTEHUUAIBHBIX CUJ C W3MEHEHUEM MEXAaHWYECKOW SHEPIUM CHUCTEMBI TEI.
3aKOH COXpaHEHUsI MEXAaHUYECKON SHEPTUH.

Yapyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHn4eckre yCTpOWCTBA U MPAKTUUECKOE MPUMEHEHHE: BOAOMET, KOMED,
MPYKUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS] UMITYJIbCA.

PeakTuBHOE OBM)KECHHUE.

[lepexoq NOTEeHIMATILHON SHEPTUU B KHHETUYECKYIO U 0OpATHO.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul
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N3ydyenne abCOMIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJWHAKOBBIX
HUTSHBIX MAsTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3BMEHEHUEM MEXAHMYECKOW IHEPruu
TeJa Ha IPUMEPE PaCTSHKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MoJgiekyasipHasi Gu3nka 1 TEPMOJANHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETHYECKOW TEOPUU U MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwkeHue. uddysua. Xapakrtep IBUKEHUS U
B3aMMOJICHCTBUSL YacTHUIl BeElIeCTBA. MoJeNn CTPOEHUs Ta30B, KUIKOCTEH U
TBEPJBIX TEJ U 0OBICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojelnel. Macca u
pa3Mmepsbl MoJiekyil. KonnuectBo BemecTsa. [locTtosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nzMmepenue. lllkama Ttemmneparyp
Llenbcus.

Mopnens  upeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETHYECKOW TEOpPUM HACAIBbHOrO raza. AOCONIOTHas TeMIlepaTypa Kak Mepa
CpellHE KHWHETUYECKOM SHEpPruH TEIUIOBOrO JBMXKEHHS vacTul raza. l[llkama
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHne Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACAIBHOM I'a3€ ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpeacTaBIeHHE H30MPOLECCOB: H30TEpMa, H30X0pa,
nzo0apa.

TexHHYecKue yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBalOIIME TUCKPETHOE CTPOEHHE BeIllecTBa, (ororpaduu
MOJIEKYJT OpTaHUYECKUX COECTUHEHUN.

OnbiThl 10 MU PY3UN )KUIAKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mogens onsita llTepHa.

OneITHI, JOKa3bIBAIOIINE CYILLIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aMOJIEUCTBHS.

Monens, niuTrocTpupyomas Ipupoay AaBICHUS Ta3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSHUSA HWJEANbHOIO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

OmnpeneneHne Macchl BO3Ayxa B KJIACCHOM KOMHATE HAa OCHOBE HM3MEPEHHI
00bEMa KOMHATBI, JaBJICHUS U TEMIIEpaTyphl BO3IyXa B HEMl.

HccnenoBanre 3aBUCUMOCTH MEXKy TapaMETPAMH COCTOSTHUS Pa3pEKEHHOTO

rasa.
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Tema 2. Ocnosvl mepmoouHamuKu

TepmoaunamMuueckass cucrema. BHyTpeHHAS dHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U criocoObl €€ n3meHeHus. KonnyecTBo TemioTsl U pabota. BHyTpeHHsIs
SHEpPrusi  OAHOATOMHOTO  HJEalbHOrOo  ra3a. Buasl  Temonepenavu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyUYCHHUE. Y IeJbHAS TEIIOEMKOCTh BELIECTBA.
KonuvecTBO TEMIOTHI IpH TEIIONEpEaaye.

[Tonsitue 06 amuabatHom mporecce. [lepBblif 3aKOH TEPMOAWHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaMm. ['paduueckas
WHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoauHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeruoBpie  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanusi SHEPrHUM B TEIUIOBBIX MamuHax. KodpdUIMEHT Moi1e3H0To
nevctBus TtemoBoil mamuHbl. [ukn KapHo u ero ko3¢ @duIMEHT MOJIE3HOTO
JENUCTBUS. DKOJIOTMUYECKUE MPOOIEMbl TEIUIOIHEPTETUKH.

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOJUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpEHHEH HSHEpruy Teja MPH COBEPIICHUU PAOOTHI: BBLIET
npoOKku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3JyXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHne BHyTpeHHEN SHEPIUM (TeMIlepaTypbl) Tela IpH TeIuionepeaye.

OneiT Mo aauabaTHOMY pAaCIIUPEHHIO0 BO3ayXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CTOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepenue yaenpHOu TENI0EMKOCTH.

Tema 3. Acpecammusvie cocmoanusa eeuwecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u kKoHJeHcarus. Vcrnapenue u kumneHue. AOCONIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3AyXa. HacklmeHHbId map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYpPbl KUTIEHUSI OT AaBJICHHUS.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaiasl. CoBpemMeHHble Matepuaiibl. [lnaBienue u
KpUcTayuM3anus. Y aesibHas TerioTa miasieHus. Cyonumarusi.

YpaBHeHUE TEII0BOTO OaaHca.

TexHuyeckre yCTpOIICTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUHU MOIYYEHHS] COBPEMEHHBIX MaTEpHalioB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenuve npu moHWKEHHOM JIaBJICHUU.
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Crioco0ObI M3MEPEHUS BIAKHOCTH.

Habnronenue HarpeBaHusl U IJIABJIEHUS KPUCTAJUIMYECKOTO BEIIECTBA.
JleMOHCTpanust KpuCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3mepeHrie 0OTHOCUTENIbHON BIAKHOCTH BO3/1yXa.

Paznea 4. JaekTpoanHamuka

Tema 1. Inekmpocmamuka

ONeKTpu3alusl Tel. OIJEKTpUYECKHil 3apsia. JBa BuAa dIEKTPUUYECKUX
3apsinoB. IIpOBOIHUKM, OUANEKTPUKU U MOJYNPOBOAHUKH. 3aKOH COXPAaHEHHS
AIEKTPUUYECKOTO 3apsa.

B3aumopeiictBue 3apanoB. 3akoH Kyinona. ToueuyHbli 3IEKTPUYECKUI 3apsi.
Onektpuueckoe mone. Hanpspk€HHOCTH  dnekTpudeckoro moiid.  [IpuHuummn
CYyNEPHO3ULUN NEKTPUUYECKUX Moyeil. JIMHUKM HanpsKEHHOCTH 3JIEKTPUYECKOTO
OJISL.

Pabora cun  anekrpocratudeckoro  mosiss.  Ilorenuuman.  Pa3HocTh
NOTEHIHAIOB. [IpOBOOHUMKM W AUDNEKTPUKU B IJIEKTPOCTATUYECKOM IOJIE.
JlvanexkTprdyeckasl MpOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEKTpOEMKOCTh TUIOCKOIO KOHAECHCATOPA.
DHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHu4yeckrue YCTpOMCTBA M TNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETpP, DBJIEKTPOCTaTHYECKash 3alluTa, 3a3€MJICHHE 3JIEKTPOIpPUOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aIlliapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIKUII IEUCTBUS SJIEKTPOMETPA.

B3anMopericTBre HaAANEKTPU30BAHHBIX TEI.

DJIEKTPUUECKOE MOJIE 3aPSKEHHBIX TE.

[IpoBOAHUKH B JIIEKTPOCTATUUECKOM IIOJIE.

DneKkTpocTaTuuecKas 3aiuTa.

JIMPIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAAH
IIJJACTUH, PACCTOSTHUSI MEXAY HUMH U AUDJICKTPUYECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepeHne 3meKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbsiii 3nekmpuueckuii mox. Toxu 6 paznuunvix cpeoax

ONEeKTpUYEeCKUd TOK. YCIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuia toka. [locTosiHHBIN TOK.

Hanpsbxkenue. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHHE. Y IEIBHOE CONPOTHBJIEHUE BEILIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COEINHEHUE TIPOBOIHUKOB.
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PabGora »snextpuueckoro Toka. 3akoH JDxoyns—Jlenma. MomHOCTb
AIEKTPUYECKOTO TOKA.

DNEeKTpOABMXKYLIasl Cuila WM BHYTPEHHEE CONPOTUBIECHUE HCTOYHMKA TOKAa.
3akon Oma a1 OJIHOM (3aMKHYTOM) iiekTpuueckoi 1enu. KopoTkoe 3ambikaHue.

DJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS] METAJLIOB OT TeMrepaTypbl. CBEpXIPOBOAUMOCTb.

DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKMY. Cob6cTBeHHas U MpUMECHast IPOBOJIMMOCTh
noJIynpoBoJHUKOB. CBoicTBa p—n-niepexoia. [lomynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKHI TOK B  pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUS. DIEKTPOIIU3.

OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [1nazma.

TexHn4eckue YCTPOWCTBA U IIPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETP,
BOJITMETpP, PEOCTaT, HWCTOYHHKM TOKa, OAJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPBI U (OTOPE3UCTOPHI, TOTYNPOBOTHUKOBBIN MO/, FaIbBAHUKA.

Jlemoncmpayuu

N3mepenue Cuiibl TOKa U HANPSIKEHUS.

3aBUCMMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX MNPOBOAHUKOB OT JIJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHS M MaTepuana.

CMelaHHOE COEIMHEHNE TPOBOIHUKOB.

[Ipsamoe wW3MepeHue dIEeKTPOABWKYIIEH cuiibl. KopoTkoe 3aMblkaHHE
rajJbBaHUYECKOI0 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTUBIICHUS.

3aBHUCUMOCTb CONPOTHUBIIEHUS METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TMOAA.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomwl

N3ydeHne cMEmaHHOI0 COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYIIEN CUIIbI UCTOYHUKA TOKA M €ro BHYTPEHHETO
COIIPOTUBIICHUS.

Hab6mronenne amekTpoimsa.

MexnpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 10 kiacce OCyLIECTBISIETCS C
YYETOM COAEPKATEIBHBIX MEKIPEAMETHBIX CBA3€M C KypCcaMH MAaTE€MaTHKH,
Ouonoruu, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUA: SIBIEHWE, HAay4HbIA (akT, runores3a, (pu3myeckas BEJIMYMHA, 3aKOH,
Teopusl, HAOIIOJEHUE, SKCIIEPUMEHT, MOJIETUPOBAHNUE, MOJEIIb, U3MEPEHUE.
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Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKIus,
napaboiia, runepooia, ux rpaukud U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIAECTBO,
BEKTOPBI U UX MPOEKIIUU Ha OCH KOOPJNHAT, CJI0KEHUE BEKTOPOB.

Buonocus: mexaHndyeckoe JABM)KEHUE B KUBOW mIpupoae, auddysusi, ocMoc,
TEIUI0O0OOMEH KUBBIX OPraHU3MOB (BUIbI TEILJIONEpEIayl, TEIIOBOE PAaBHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TN, KUIKOCTEH M
ra3oB, AJIEKTPUYECKUE CBOWCTBA METAJIOB, JJIEKTPOJUTUYECKAs UCCOLMALNA,
raJibBaHHKa.

I'eoepaghus: Ba)xHOCTB BO3/lyXa, BETPHI, 0apOMETpP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE JABHKEHUN C HCIOJIb30BAaHUEM MEXaHU3MOB,
yu4€T TpeHusi B TEXHHUKE, MOALIMIHUKU, MHCIIOJb30BAHUE 3aKOHA COXPaHEHUS
UMIyJIbCca B TEXHHUKE (pakeTa, BOAOMET W JPYTHE), IBUTATEIh BHYTPEHHETO
CTOpaHus, mapoBas TypOnHa, OBITOBOW XOJOIMIBHUK, KOHIUIIMOHEDP, TEXHOIOTHH
MOJTy4YeHUS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE HAHOMATEpPHAIIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOIpHOOpOB,
KCEpOKC, CTpyHWHBIN IPUHTED, 3JIEKTPOHArpeBaTEIbHbIC npudopBkL,
3IIEKTPOOCBETUTENBHBIE IPUOOPHI, TATTEBAHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKAa

Tema 3. Macnummnoe none. IneKmpomMazHUmMHAA UHOYKUUA

[ToctostHHBIE ~ MarHUTHL.  B3anMoAeHCTBHUE  IIOCTOSHHBIX  MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
WHIYKIWH T0JI [IOCTOSHHBIX MarHUTOB.

MarnutHoe T0JIe TPOBOJHMKA C TOKOM. KapTWHa JWMHUN WHIYKIUHA
MAarHuTHOTO TOJIS JUIMHHOTO MPSIMOIO NMPOBOJHHWKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOZyJb U HalIpaBJICHUE.

Cuia JlopeHua, €€ MOlyJib M HalpaBlieHHE. J[BUXKEHNE 3apsSKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IlOoTOK BeKkTOpa MarHUTHOMN
UHAYKOUU. OJEKTPOABIKYLIAs Cuila HWHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuuu @apanes.

BuxpeBoe »snekTpuyeckoe Tmosie. OJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJHUKE, IBMXKYILIEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.
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IIpaBuio Jlenna.

NHOyKTUBHOCTh.  SIBIEHHE CaMOMHAYKUHMH. OJIEKTPOABUKYIIAsS  CHIIA
CaMOMHAYKIIHH.

DHeprus MarHuTHOTO TOJISl KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHudeckrue yCTPOMCTBA W MPAKTHUYECKOE TPUMEHEHUE: MOCTOSHHbBIC
MArHUThI, BJEKTPOMATHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHUI, UHIYKIITMOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JlvHUM UHAYKIIMA MarHUTHOTO MOJIA.

BzaumopericTBre 1BYX MPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

[eiictBrue cumnbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBNeHME PIIEKTPOMArHUTHON MHAYKIIUU.

[IpaBuiio Jlenna.

3aBUCHUMOCTD JJICKTPOJIBHKYIIECH CHUJIBI MHAYKIIUM OT CKOPOCTH WU3MEHEHMS
MarHMTHOTO MOTOKA.

SIBeHrEe CAaMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO TOJIs1 KATYIIKH C TOKOM.

HccnenoBanue AEHCTBUS MOCTOSSHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbLE KONEOAHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonnyeckue konebanus. [lepumona, wacrora, amrumryga u ($aza KoyeOaHUU.
[IpyXMHHBIN MasTHUK. MareMaTH4eCKU MasTHUK. Y PaBHEHHE TapMOHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJICAUTHPHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
AJIEKTPOMArHUTHEIMHU  KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUS
HHEPrUU B UJCATBHOM KOJIeOATEIHbHOM KOHTYDE.

[IpencraBienne o 3aTyxaroUux KojebaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KojeOanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMUs.

[lepemennbiii TOK. CUHYyCOMAAQIbHBIM TEPEMEHHbIA TOK. MOIIHOCTD
MEPEMEHHOTO TOKa. AMIUIMTYIHO€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U

HaHpH)KGHI/IH.
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Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIIEKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PUCKHU TPU MPOU3BOJICTBE 3IeKTpod3Hepruu. Kynbrypa
WCMOJIb30BaHUS 3JIEKTPOIHEPTUU B TIOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA WU TNPAKTUYECKOE MNPHUMEHEHHUE: DIICKTPUUYECKHIA
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU AJIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKU MASITHUK).

HaOGmronenue 3aryxaromux KojieOaHui.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

HaOnronenue pezoHanca.

CBOOOHBIE AJIEKTPOMArHUTHBIC KOJIEOaHUSI.

OcumwinorpaMMsl (3aBUCHUMOCTH CUJIbI TOKA U HANPSHKEHUST OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu 1OCIEIOBATENRHOM COEAWHEHUW PE3UCTOPA, KATYIIKH
WHIYKTUBHOCTH U KOHJIEHCATOpa.

Mojenb JIUHUY 3JEKTPONEPENAYH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCUMOCTH TEpUOJa MajbIX KoJieOaHUI Ipy3a HA HUTU OT
JUTUHBI HUTU U MacChl Ipy3a.

HUccnenoBaHnne TMEpEeMEHHOT0 TOKa B LEMA U3  MOCJIEAOBATEIIBHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMazZHUMHbLE 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacnpocTpaHeHusi W JnuHa BodHbBL. [lomepeuHble W MPOJOIBHBIE BOJHBI.
HNuTtepdepenus u iuPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [’ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS SJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anektpomarautHoin BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPAXKECHHUE, MpeoMIIeHUE, Nojsapusanus, Audpakius,
unrepdepenius. CKopocTh JIEKTPOMarHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PAIMOCBS3U U TENEBUACHUSA. Pagrookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyeckre yCTpPOMCTBAa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AMArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacIpPOCTPAHEHHUE TIOTIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.
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HaOnronenue oTpakeHus: U NPeIoMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenune naTepdepenninu u audpakiinid MEXaHUIECKUX BOJIH.

3BYKOBOI pe30HAaHC.

HaGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW H
4acTOTOM KOJIeOaHUIA.

HUccnenoBanne  CBOMCTB  DJIEKTPOMArHUTHBIX  BOJIH: OTpaXKCHHUE,
nperoMIIeHUE, OoNspu3anus, AMpakuus, uaTepdepeHIus.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. I[IpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHopoaHouU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUsi cBera. [locTpoeHune n300pakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbll yroa MOJHOTO
BHYTPEHHETO OTPaKCHHUS.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparome u pacceuBaroimiue JuH3bl. ToHkas nuH3a. DOOKyCHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MOE€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. HWurtepdepenius cBera. KorepeHTHbIE HCTOYHHKHU.
YcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE HAOIIOCHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAJ€HUM MOHOXPOMAaTHYECKOr0 CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpPOMCTBAa M TMPAKTHUYECKOE TMPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
OnTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpsiMOnUMHEIHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEJOMJICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonHOE BHYTpEeHHEE OTpakeHue. Moiesib CBETOBO/IA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerne natepdepeHIny CBeTA.

HaOmonenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOUIBIO MPU3MBI.
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[Toy4yenue ciekTpa ¢ MOMOIILI0 TU(DPAKITMOHHON PEIIETKH.
HaOnronenue noyisipuzanuu CBETA.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul
W3mepeHune nokazaress NpeioMJIEHUs CTEKJIA.
HccnenoBanne CBONCTB N300paKeHUH B JIMH3aX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH
['panuil  OPUMEHMMOCTH — Kilaccuyecko — MexaHuku.  IlocTynaTsl
CHELMAILHOM TEOPUM OTHOCHUTEIBHOCTU: HHBAPUAHTHOCTH MOAYNSI CKOPOCTH
CBETa B BaKyyMe, IPUHIUI OTHOCUTEIbHOCTU DWHIITENHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJUICHUE BPEMEHU U COKpAlllCHUE
JUTVHBI.
OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl C BHGPFHGﬁ H UMITYJIbCOM pGHHTHBHCTCKOﬁ qaCTHUIBbI. 3HCpI‘I/I}I
ITIOKOA.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. ®opmyna [lnanka cBsizu sHEpruu (OTOHA C €T0 YACTOTOM. DHEPTHS
U UMIyJbC (poTOHA.

OTtkpoiThe 1 ucciaegoBanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI
dbororddexra. YpaBHenue ODiinmreitHa s gortodrddexra. «KpacHas rpaHuna»
dboToaddexra.

JHasnenne cBera. OnbiThl [1. H. JleOGenena.

XUMHUYECKOE JIEVCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MpPUMEHEHHUE: (POTODIEMEHT,
dboToaaTuMK, COTHEUHAs OaTapes, CBETOAUOI.

Jlemoncmpayuu

®doTo3(dheKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[Lmanerapnas moxens aroma. Iloctymarel bopa. M3nydenuwe wu morjoumieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOTO YpPOBHSA JHEPruu Ha JApyroil. Bumbl
criekTpoB. CIEKTp YpOBHEW SHEPrUu aToMa BOJIOPO/Ia.

BousiHoBBIE cBOlicTBAa yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJHOBOM
JTyaJiu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYeHHUE.
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TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: CIEKTPAaJIbHBIN
aHanu3 (CIEKTPOCKOII), J1a3ep, KBAHTOBBII KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Omnpenenenue JJIMHBI BOJIHBI JIa3epa.
HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul
HaOmronenue mmHeYaToro crekTpa.
Tema 3. Amomnoe aopo
OKCIEpPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKpbITHE
paguoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHWio  cocTaBa
paavoakTuBHOrO wu3ny4yeHus. CBoiictBa anbda-, Oera-, TaMMa-U3ITy4YEHUS.
BiusiHME pagMOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.
OTtkpeiTHE NpOTOHA M HeWTpoHa. HyknmonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3orormsl.
Anb(a-pacnan. OIEKTPOHHBIM W MO3UTPOHHBIN Oerta-pacman. ['amma-
U3IIy4deHHE. 3aKOH PAaIMOAKTUBHOIO paclaja.
OHeprus cBA3U HYKJIOHOB B sifipe. SnepHbie cuibl. JlepekT macchl sapa.
Snepnseie peakunu. [lenenue u cuHTE3 AIEP.
SAnepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl M TEPCHEKTUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHOU SHEPTETHUKHU.
DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHULI.
@dyHaMeHTalbHbIE B3aUMOAEHCTBUA. EAMHCTBO PU3nyecKoil KapTUHBI MUPA.
TexHuyeckue yCcTpoMCTBa M NPAKTHYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CU€TYrK MOHU3UPYIOIINX YACTHLI.
Yuenuueckuii sxcnepumenm, 1abopamophsle pabomuwl
HccnenoBanre TpEKOB YacTHUIL (110 TOTOBBIM (pOTOrpadusim).

Pa3znen 8. JiemMeHTHI ACTPOHOMUM U ACTPOPU3MKH

Dtanbl pa3BUTHS acTpoHOMUU. [IpukiiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3Bénnoro nHeba. Co3Be3nusi, sipkue 3BE3[bI, MJIAHETHI, UX BHUIAMMOE
JIBUOKCHHE.

ConHeuHnas cuctema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoyHI@ U 3BE3L.
3BE3bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(HMarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCThL «Macca —
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CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mineunsiii I[lyte — Hama I'amaktuka. [lonoxenune u aBwxkeHue CosHIA B
Nanaktuke. Tunsl ramaktuk. PagroranakTuku v kBasapbl. YEpHBIEC IBIPHI B SIpax
raJaKTHUK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00ia. Pazberanue rajakTuk.
Teopus bonpiioro B3peiBa. PemKkTOBOE M3ITyUEHHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMUH.

Yuenuuecxue nabnrooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUN I ONPeIeNICHUs MOJIOKEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sa CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3bI.

Hab6mnronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maroniee NOBTOPEHUE

Ponp ¢usuku W acTpOHOMUM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHON M ATHYECKOU cepax nesTeIbHOCTH YeJIOBeKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (PU3NUECKOU TEOPHUH
B (opMHUpOBaHMM MpEACTaBICHUNH O (PuU3NUECKOM KapTUHE MHUpa, MECTO
(bU3nYeCKO KapTUHBI MHUpa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEJICTABJICHUMN O PUPOJIE.

MesxknpeaMeTHble CBI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEIMETHBIX CBA3CH C KypcaMu MaTE€MaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meocnpeomemuvie nowsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAY4YHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOJICHHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJIETh, U3BMEPECHHUE.

Mamemamuxa: peuieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl U MX IMPOEKUUH HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPHU3HAKK TOJ00US TPEYTOJIHHUKOB,
ompeiesIeHHe UIONIAIU TIOCKUX GUryp u o0beéMa Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW MpHUPOJE, KoJyieOaTelbHbIC
JBUKEHHS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOM IPUPOAE, NCUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAIUIMYECKON pEIIETKH, CHEKTPaIbHBINA

aHaJlIn3.
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l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3EMIICTPACEHUH.

Texnonocus: JIAHAMA DJICKTPOIIEpeNad, TIEHEpaTop IIEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, PaJvuONpPUEMHHK, TEIEBU3O0P,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mnpenmera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBanus (06a30BbIi YPOBEHb) JOJKHO 00ECTIEUUTh JOCTHXKEHUE CIIEIYIOUIUX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JINMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yNbTAaThl OCBOCHUS YU€OHOTro npeaMera «Pu3nKa» T0TKHBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuXcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YyOEKIEHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaanu3alii OCHOBHBIX HAIPaBICHUH
BOCIIUTATENBHON ESITEILHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKU 00YyYaIOIIEeTroCcsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO AESATEIBbHOCTh B MHTEPECAX TIPakKITAHCKOTO
OOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aHMO/ICMCTBOBATH C COLIMATIbHBIMU HHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUKCKOMN TPaKIaHCKOU WUJICHTUYHOCTH,
MaTpUOTU3MA;

IIEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 0051acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEICHUS;

[lOKyMeHT co3fiaH B anekTpoHHoi opme. Ne 24 ot 01.09.2023. McnonHuTtens: Hypees A.3. r.I’BJTEKTPOHHbIﬁ
CrpaHunua 19 s 54. CTpanuua cosgara: 01.02.2024 09:41 =¥ TATAPCTAH



CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJ[a B TOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPUYECTBA,
npucyiero pu3nveckon Hayke;

5) Tpy10BOI0 BOCIIMTAHMSI:

UHTEpPEC K Pa3IMYHBIM cdepaMm NnpodhecCHoHANbHOU AESTEIBHOCTU, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oymymei mpodecCuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbL;

TOTOBHOCTBH M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpa30BaHHIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) 3K0J10rH4eCKOro0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh JIKOJOTMYECKOM KYJIbTYpPbl, OCO3HAHHUE TJIO0ATBLHOIO
XapakTepa SKOJIOTMYECKUX MpodiieM;

IJIAHUPOBAHKUE U OCYIIECTBJICHUE JICCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LeJIed YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA;

paclIMpEeHUE ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 1O (PU3HUKE;

7) UEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UIECKON HAYKH;

OCO3HAHHUE IIEHHOCTH HAy4YHOU [EATEeIbHOCTH, TOTOBHOCTH B IMPOILECCE
u3ydyeHus: (U3UKU  OCYIIECTBIISTH  MPOEKTHYHD U HCCIEI0BaTENIbCKYIO
JeATEeIbHOCTh UHANBUIYAIbHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geicTBUs:
CaMOCTOATENLHO  (QOpMyJIMpOBaTH W aKTyallu3UpOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh 1M JeATCIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBISIBIIAITH  3aKOHOMEPHOCTH W TMPOTHUBOPEUHS B  PacCMAaTPUBAEMBIX
bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAlIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUI AEATEIbHOCTH,
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KOOPAMHUPOBATh M  BBIIOJNHATH pabOTy B  YCIOBHUAX  PEaJIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJCHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

Ba3oBnle ucciiegoBarejLCcKue 1eMCTBUSA:

BJIAJ€Th HAyYHOW TEPMUHOJIOTUEH, KIIOUEBBIMU TOHATHUSMU M METOJAMHU
buznueckoil HayKu;

BJIa/IE€Th HAaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHON ACSITENbHOCTU
B 00ylacTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METO/IOB pelIeHusl 3a/ad (HU3UYECKOTO COJEpN aHUs, MPUMEHEHUIO Pa3JIMYHBIX
METO/IOB [TO3HAHUS,;

BJAQJIeTh BUAAMU JEATEIBHOCTHM 10 TMOJYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAliY, MPeoOpa3OBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUH YUE€OHBIX MPOEKTOB B 00J1aCTH (PUBUKH;

BBISIBIISAITH NIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATHh 3ajady,
BBIIBUTATh TUNOTE3Y €€ pelIeHHs, HaXOAWTh apTyMEHTHhI i JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTphl U KPUTEPUHU PELICHHUS;

aHAIM3UPOBATh TOJYYCHHBIE B XOJE pEUICHHsS 3aJaud  pPe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JaBaTh OIIEHKY HOBBIM CUTYaIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA 10 (uU3MKe B MPAKTUYECKYIO O0OJIACTh
KU3HEICSATEIbHOCTH;

yYMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEH, MPEJiaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTh NMPOOJIEMBI U 331a4H, IOMYCKAIOIINE albTepHATUBHBIC PELLICHUSI.

Pabora c nunopmanueii:

BJIa/IETh HABBIKAMH TOJIy4eHHUs MHPOpPMAIUU (PU3UIECKOTO CONEpKaHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIISATH TOWCK, aHaJM3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETani0 WHPOPMAIMU PA3IMYHBIX BHIOB U (Popm
IpECTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALINH;

UCTIONB30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHW3aIlMOHHBIX
3alad ¢ CcoONMoAcHHEM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pPecypcocOepeKeHHs, TMpaBOBBIX M  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

co37aBaTh TEKCTbl (PU3MYECKOrO COAEpPX AHUS B Pa3IUYHbIX (opMarax c
yu€TOM Ha3zHaYeHHsI HHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMpAas ONTUMAIBHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3alllu.
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KoMMyHuKaTHBHBIE YHHBepPcaibHbIe yueOHbIe 1elCTBHA:

OCYIIECTBIATh OOIIEHWE Ha ypokax (U3UKK U BO BHE-YPOUHOU
JeSITEIbHOCTH;

pacrno3HaBaThb MPEANOCBUIKM  KOH(UIMKTHBIX CHUTyallud M cMsr4arb
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO HW3JIaraTb CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHHUEM
S3BIKOBBIX CPEJICTB;

INOHMMAaTh U HCIIOJIb30BATh MPEUMYIIECTBA KOMAaHIHOW M MHIMBUIYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/I0TO YJieHa KOJUIEKTHBA,

OPUHUMATh II€Td  COBMECTHOM  JEATENbHOCTH, OPTaHW30BHIBATH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTUKEHMIO: COCTaBIATh IUIAH JACHCTBUM,
pacnpeneniaTb poid ¢ y4ETOM MHEHHMH y4YyaCcTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBAaTh Ka4yeCTBO CBOETO BKJIAJa W KaXJOTO y4JaCcTHHMKAa KOMAaHIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE IPOEKTHl, OLEHUBaTh HUAEU C MO3ULUU HOBU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE TOBEACHHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaXKEHHE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBJISATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JIacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACUETHBIX M KAaYECTBEHHBIX
3a]1a4, [JIaH BBIOJIHEHUS IPAKTUYECKON paboThl ¢ y4ETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(bu3KKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIILHOCTD,

OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

[lOKyMeHT co3fiaH B anekTpoHHoi opme. Ne 24 ot 01.09.2023. McnonHuTtens: Hypees A.3. r.I’BJTEKTPOHHbIﬁ
CtpaHunua 22 u3 54. CTpanuua cosgara: 01.02.2024 09:41 =¥ TATAPCTAH



BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedyIeKCMH  KaK  OCO3HAHMS
COBEPIIIAEMbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3yIbTaTOB W
OCHOBAHHUII;

UCIIOJIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyalluH, BbIOOpa BEPHOTO
pelieHus;

YMETh OIICHWBATh PHUCKM W CBOECBPEMEHHO MPUHUMATH PEIICHUS M0 HUX
CHI)KCHHUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHallM3e pe3yibTaToB
NEeSTEeIbHOCTH;

MPUHUMATh ce0sl, MIOHUMAas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIMOKH.

B npornecce HoCTHXKEHUS JTUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPaAMMBI
no ¢u3MKe JIsI YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydaroIIuXxcs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, MIPEATOIar AFOIIHIA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABIICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CepHl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMCHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHME, CIOCOOHOCTh aJanTUPOBATHCSI K
HYMOIMOHAILHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIIKCHUIO TEIH U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOINIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUHU OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIbBTATBI

K koniy obOyuenuss B 10 kJiacce NpeaMeTHBIC pPe3yibTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITMXCSI YMEHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKHA W
TEXHOJIOTUH, B IPAKTUYECKOM JEATEIIBHOCTH JIFOJIEH;

VUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOYKa, MHEPIIMAIbHAs CUCTeMa OTCUETa, aOCOIIOTHO TBEPOE TEIO,
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WJICAJIbHBIN Ia3, MOJEIU CTPOEHUS Ta30B, )KUJIKOCTENM W TBEPABIX TEJ, TOUECUHBIN
AIEKTPUUCCKUH 3apsij] MPU pPelIeHn: (PU3NIECKUX 3a7ad;

pacro3HaBaTh (pU3HYECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U
JJEKTPOJAUHAMUKHA:  PABHOMEPHOE U  PABHOYCKOPEHHOE  IPSAMOJIMHEHUHOE
JIBI>KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTHU, WHEPIUs,
B3aumojieicTBue Ten, uddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IIPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIIOBOE
paBHOBECHE, HUCHAPEHUE, KOHJCHCALUs, IJIABJIICHUE, KPUCTAJUIM3ALUs, KUIICHHUE,
BJIAJKHOCTb BO3/1yXa, MIOBBIICHHUE JABJICHUS I'a3a IIPU €r0 HAIPEBAaHUU B 3aKPBITOM
COCylle, CBs3b MEXAY IIapaMeTpaMu COCTOSIHMsS ras3a B HM30IpoLeccax,
ANEKTpU3aLus TEJl, B3aUMOJEHCTBHUE 3apsI0B;

ONKCHIBATh MEXAHUYECKOE JBIDKECHUE, UCIONB3YS (U3UUYECKUE BEITUYMHBI:
KOOpJIMHATa, IIyTh, IIEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CUIIa,
MMIYJIC Te€Jla, KNHETUYECKasd dHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXAaHUYECKAs
paboTa, MeXaHWUYECKash MOIINHOCTh;, MPU ONKHCAaHWU TMPABWIBHO TPAKTOBATH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYMH, MX OOO3HAYCHHS] M EIAUHUIIBI,
HaXOoJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIMYMHAMU;

ONUCHIBAaTh HM3YYEHHBIC TEIJIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCIONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKAsT YHEPIUsl XaOTUUYECKOTO JABUKEHUSI MOJIEKYJ, CPEAHEKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSs JHEprusi, padora rasa,
KOO (PUIIMEHT TMOJE3HOTO JACUCTBUS TEIJIOBOTO JIBUTATENsA; MPH OIMUCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJB3yeMbIX BEJIMYMH, HX
0o003Ha4YeHUsT W E€IUHMIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIIME JIAHHYIO
(pU3MUYECKYIO BEIMUUHY C IPYTUMHU BEINYNHAM;

ONMCHIBAaTh U3YYEHHBIC JIEKTPUUECKUE CBOMCTBA BELIECTBA U JJICKTPUUECKUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HANPSXKEHHOCTD IO, TOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB;
NPy OMUCAHUM TPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEIIMYMH, MX OOO3HAUYCHHS M EIUHUIIBI; YKa3biBaTh (hOPMYJIbI, CBSI3bIBAIOIINE
JTaHHYI0 (U3UYECKYIO BEJMYHUHY C APYTUMH BEIHUYNHAMH,

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUecKue
3aKOHBI ¥ IIPUHIMIIBL: 3aKOH BCeMUpHOTO Tsarotenus, I, 11 u III 3akonsl HeroTOHAa,
3aKOH COXPAaHECHUS MEXAHWYECKOM JHEPIUM, 3aKOH COXPAHEHHUS HMITYJIbCa,
MPUHIUIT CYNEPNO3UIMNA CHUJI, NPUHLUII PABHOINPABUS WHEPLUHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOEHHUS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW HEPTUU TEIUIOBOTO JABHKEHUSI MOJIEKYJI C
aOCOJIFOTHON TeMmmepaTypoM, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHECHHS
AIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO
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(bOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TIPUHIAIBI JCHCTBUA MAIlMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOrO UCIOJIb30BAaHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
MIPOIIECCOB C WCIIOJIb30BAHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBarh npodiieMy/3aiady M TUIOTE3y Yy4eOHOTO HKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
bopMyIMpOBaTH BHIBOIBI,

OCYIIECTBIIAThH MPSIMbIC U KOCBEHHBIC U3MEPCHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO W3MEPEHUS W HMCIOJB30BAaTh W3BECTHBIC
METO/Ibl OIICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJENOBAaTh  3aBUCUMOCTH  MEXKIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpPOBATh PE3YyIbTATHl IMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BUJI€ TaONUIl U rpadMKOB, AEJIAaTh BRIBOABI [0 PE3YyIbTaTaM UCCIICIOBAHUS;

coOJII0/IaTh MpaBuiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBaHUN B
paMkax y4eOHOro OKCIEpUMEHTa, Y4eOHO-UCCIIENOBATEILCKOW U MPOCKTHOU
JEATEIIBHOCTH C HUCIIOJIb30BAaHUEM HM3MEPHUTEIbHBIX YCTPOUCTB U J1A0OPATOPHOTO
000Opy1I0BaHUS;

pemaTrh pacuéTHble 3aJaydl C SBHO 3aJaHHON (U3MYECKOW MOJIEINbIO,
UCTIOJIBb3Ysl (PM3MYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3aJ1a4u
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXOaMMBIC NI €€ PEIICHHs], IPOBOIUTh PACUEThl M OIEHUBATH PEATTLHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UYCCKON BEIIMUNHBI,

peraTh KaueCTBEHHbBIE 33/1a4d: BRICTPAUBAThH JIOTHUYECKU HEITPOTUBOPEUUBYIO
IEMOYKY PACCYXICHUN C OMOpOM Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuznyeckue sBICHUS,

UCIIOJIB30BaTh ~ TPU  pEIICHWMH  ydeOHBIX  3aJad  COBPEMCHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JUIS TOWUCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAITUN
U TIPEJICTABJICHUS YUYCOHOW W HAy4YHO-TIOMYJIIPHON MHGOPMAIINH, TOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;

MIPUBOJNUTH MPUMEPHI BKJIaJla POCCHHCKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, OOBSCHEHHE IMPOIECCOB OKPYKAIOIIEr0 MHUpPa, B pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

WCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOMN >KU3HU
JUTst o0ecrieueHus: 6€30MacHOCTH MPU OOpaIleHuH ¢ TPUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBAMH, JJIsI COXPAHEHUS 370POBbSI U COOIIOJICHUS] HOPM SKOJIOTHYECKOTO
TOBEJICHUS B OKPYKAOLIEH Cpele;
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paboTaTh B TIpYINNE C BBINIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX pOJIEH,
IUIAHUPOBATh PadOTy TPYNIBI, PAMOHAIBHO pAaCHpenemsiTh OOS3aHHOCTH U
MJIAHUPOBAThH JICSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K xoniy oOydyenuss B 11 kjacce mnpeaMeTHble pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMCHHUIA:

JEMOHCTPHUPOBATh Ha MpUMEpax Pojb M MeCTO (U3NKH B (POPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoi KapTUHBI MUDA;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYEHHBIX (U3UYECKUX MOJIEIICH:
TOYEYHBIN IJEKTPUUECKUN 3apsifl, JIyd CBETa, TOUCYHbIM UCTOYHHK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB JICKTPOJAMHAMUKHU M KBAHTOBOU (DU3UKU: DJIEKTPUUECKAs] MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aMMOJICUCTBHUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOTO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJIEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTpaHEHUE CBETa, OTPAXKEHHUE, MPETOMIICHUE,
untepdepennus, audpakuus W MOJApU3alUi CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JTaBICHNUE, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aromMa BOJOpPOJa, €CTECTBEHHAas] W HMCKYCCTBEHHas

PaguO0aKTUBHOCTB;
ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccped) W

AIIGKTPOMArHUTHBIE SIBICHUS (MIPOLIECCHI), UCIONB3YsSd (PU3NYECKUE BEIUUYMHBIL:
IIEKTPUYECKUN 3apsll, CHJIA TOKA, JIEKTPUYECKOE HAIPSIKEHUE, IEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, padoTa TOKa,
WHIYKIUS MarHUTHOTO MoJs, cuia Ammepa, cuna JlopeHna, MHIyKTMBHOCTH
KATYIIKH, DHEPrUs AJIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KojeOaHUN B KoJeOAaTeIbHOM KOHTYpe, 3apsl W cuja ToKa B Ipolecce
TAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOSHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUMA
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUYeHHS W EAUHMIIbI, YKa3bIBATh
(GopMyIbl, CBS3BIBAIOIIME JIaHHYIO (U3MYECKYI0 BEIMYMHY C JIPYTHUMH
BEJIIMYMHAMU;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBJICHUS M IIPOLECCHI, HCIIOIb3Ys
(bu3nYecKkue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETA, SHEPIUs U UMITYJIbC (DOTOHA, IEPUO]T MOTypacnaga, SHEPIrus CBI3U
ATOMHBIX SI7IEp, TPU ONMUCAHWUU TMPABUIBLHO TPAKTOBATh (U3UYECKUN CMBICIT
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WCIIOJIb3YeMbIX BEJHMYMH, WX OOO3HAYEHWS W €IUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONINE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEJIUYMHAMU,
BBIYUCIISITh 3HAaUEHUE (DU3UUECKON BETUUNHBI,

aHAIM3UPOBaTh (PU3MUYECKHE MPOIECChl U SIBJICHUS, UCIONb3Yys (PU3MUECKUE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJlIeIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHma, 3aKOH 3IEKTPOMArHUTHOU
WHJYKINH, 3aKOH MPSMOJUHEUHOTO PacIpOCTPAHCHUSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEeHa Mg pororddexra,
3aKOH COXPAHEHHsS JHEPruH, 3aKOH COXPAHEHUSI MMIYJIbCA, 3aKOH COXPAHECHMUS
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAaHEHMs] MAacCOBOT0 4YMclia, MocTynatel bopa,
3aKOH PaJIMOAKTHBHOTO Pacmaja, Mpyu 3TOM Pa3inyaTh CIOBECHYIO (OPMYITHPOBKY
3aKOHA, €ro MaTEeMAaTHU4YEeCKOE BBIPAXXEHHE M YyCJIOBUS (TpaHUIbl, OOJACTH)
MPUMEHUMOCTH;

ONPENIENATh HAIIPABICHUE BEKTOPA UHAYKIIMK MarHUTHOTO MOJISI TPOBOJAHUKA
C TOKOM, CUJIbI AMIiepa u cuiibl JlopeHna;

CTPOUTh M OINHCHIBATH H300pa)KEHHE, CO37aBa€MOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO O0OpYI0BaHMs, MPOBOJAUTH OMNBIT M
(bopMyIMpOBaTH BHIBO/IBI,

OCYHIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHHS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBAaTh 3aBUCUMOCTH  (PU3NUYECKUX BEJIWYUH C HCIOJb30BAHUEM
NpSMBIX HM3MEPEHUH: MPU H5TOM KOHCTPYMPOBATH YCTAHOBKY, (PHUKCHPOBATH
pE3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHJE TaOIUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI 1O PE3yJibTaTaM HUCCIICIOBAHMUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEAECHUU UCCIEIOBAHUM B
paMKax y4deOHOro JKCIEpUMEHTa, Y4eOHO-HUCCIIEIOBATEIbCKON W TMPOEKTHOM
NESATEILHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
000pyI0BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIIOJB3Ys (U3UYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a YCIOBHUS 3a/1auu
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACIITh (PU3UUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXoaUMbIe NJisi €€ PEeIICHUs, TPOBOAUTh PACUYEThl M OIICHUBATH PEaTbHOCTH
MOJIYY€HHOTO 3HAYCHUS (PU3UYECKON BEIIMUNHBI,

pelaTh KaueCTBEHHBIE 3a/1a4M: BHICTPAUBATh JOTUUYECKH HEMPOTHBOPEUUBYIO
IETOYKY PACCYXKICHHI ¢ Omopod Ha HM3y4YeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYECKHe IBIICHUS,
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UCIIONB30BaTh  MPH  pPEIIEHWH  yduyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TIPEJCTAaBJICHUS y4eOHOW W HAYYHO-TIOMYJSIpHON MHGOpMAIUH, MOTYYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyto HH(OPMaLUIO;

OOBSICHATh NPUHLMIIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX OE30MACHOTO HCIOIb30BAaHUS B MOBCEIHEBHON
KU3HH;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOpaleHUH ¢ MPUOOPAMHU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOIO
IIOBEJICHUS B OKPYKAIOILEH CpeAE;

paboTatb B TpYyIIE C BBIIOJHEHUEM PA3JIUYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATh padOTy TPYNIbl, PALMOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHHBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHNUE PAaCCMaTpUBAeMON IPOOIIEMBI.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
NO HanmenoBanu KosmuyecTBo 4acoB JIeKTPOHHbIE
€ pa3aesioB u upposBbIe
n/ pasi Bcer Konrpoabusl IIpakTudeckn (wndp )
TeM o0pa3oBaTe/bHbIC
n 0 e padoThI e padoThI
NporpamMmbl pecypcbl
Paznen 1. DPUSUKA U METOAbI HAYYHOT'O ITIO3HAHUA
®usznka u
bubmmoreka [IOK
METO/IbI
1.1 2 https://m.edsoo.ru/7f41bf7
Hay4HOI'0 9
TO3HAHUS =
Hroro no pazneny 2
Paznen 2. MEXAHUKA
but6mmoreka [IOK
2.1 Kunemaruka 5 https://m.edsoo.ru/7f41bf7
2
bu6nuoreka [IOK
2.2 JnHnamuka 7 https://m.edsoo.ru/7f41bf7
2
3aKOHBI but6mmoreka [IOK
2.3 COXpaHEHUS B 6 1 1 https://m.edsoo.ru/7f41bf7
MEXaHUKE 2
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Hroro no pazneny 18
Pazpnen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
OcHOBBI
MOTEKVISDHO- bu6nmoreka [IOK
3.1 YIP . 9 1 https://m.edso0.ru/7f41bf7
KHUHETHUYECKOM )
TEOpUHU B
OCHOBBI bu6nuoreka [IOK
3.2  TepMOIUMHAMHK 10 1 https://m.edsoo.ru/7f41bf7
u 2
ArperaTtHblie
COCTOSTHUS bubmuorexa [JOK
33 BELIECTBA. 5 https://m.edsoo.ru/7f41bf7
da3oBrIe 2
MIePEXOIbI
Wroro no pazneny 24
Pazpnen 4. JIEKTPOIUHAMUKA
bubmuorexa [JOK
DIIEKTPOCTATUK
4.1 10 1 https://m.edso0.ru/7f41bf7
: 2
ITocTosiHHBIN
ANEKTPUUCCKUN bubnmnoreka [HOK
4.2  Tok. Toku B 12 1 https://m.edso0.ru/7f41bf7
Ppa3IM4HbIX 2
cpenax
Hroro o pazaeny 22
PesepBHoe Bpems 2
OBIIEE
KOJIMYECTB
© ¢1BO 68 3 3
YACOBIIO
[TPOIT'PAMME
11 KJIACC
NS HamvenoBamme KosmnuecTBo yacos DJIeKTPOHHbIE
(uudposbie)
n/ PpasaeoB H TeEM Bcer Konrpoabnbl IIpakTnueckn
o0pa3oBaTte/ibHbIE
n NpPOrpamMMbl 0 e padoThI e padoThI
pecypchbl
Pazpnen 1. JIEKTPOJIUHAMUKA
MarunuTtHoe moJe. but6mmoreka [IOK
1.1 ~ DnexTpoMarHuTHa 11 1 3 https://m.edsoo.ru/7f41c9
S MHAYKIIASA Tc
Hroro o pazneny 11
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Pa3nea 2. KOJIEBAHUA U BOJIHBI

MexaHH4eCcKue U but6mmoreka [IOK
2.1 | BneKTpOMarHUTHBI 9 https://m.edsoo.ru/7f41c9
€ KoJIeOaHusI Tc
MexaHu4eckue u bubmuorexa [JOK
2.2 BIEKTPOMarHUTHBI 5 1 https://m.edsoo.ru/7f41c9
€ BOJIHBI Ic
bu6nmoreka [IOK
2.3 Ontuka 10 https://m.edsoo.ru/7f41c9
Tc
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOMU TEOPUM OTHOCHUTEJBHOCTH

OcHOBBI
. bubmuorexa [JOK
CHCTIHATLHOM
3.1 4 1 https://m.edsoo.ru/7f41c9
TEOPHUH e
OTHOCHUTEIILHOCTH _
Wroro no pazneny 4

Pasnea 4. KBAHTOBAS ®U3UKA

OIEeMEHTBI bubnnoreka IIOK
4.1 KBaHTOBOM 6 https://m.edsoo.ru/7f41c9
OIITUKA Tc
bubnnoreka IIOK
4.2  Crpoenue atoMa 4 https://m.edsoo.ru/7f41c9
Tc
bu6nuoreka [IOK
4.3 ATOMHOE SApO 5 https://m.edsoo.ru/7f41c9
Tc
Hroro no pasaeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

DJeMEeHThI bu6nmoreka [IOK
5.1 aCTPOHOMUU U 7 1 https://m.edsoo.ru/7f41c9
acTpodu3uku Tc
Hroro no pazneny 7
Paznen 6. OGOBIIAIOIIEE IOBTOPEHUE
bu6nuoreka [IOK
O6o06maromee
6.1 HHano 4 https://m.edsoo.ru/7£41c9
MTOBTOPCHHE
Tc
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE
KOJIMYECTBO 68 4
YACOB IIO
ITPOI'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoanyecTBO 4acoB 1 DJIEKTPOHHbIE
aTa
uudposeie
Tema ypoka Bce KounrpoabH IIpakTHyec u3ydeH
n/ o0pa3oBaTe/ibHbIE
ro ble pa0oTbl  KUe padoThl  us
1 pecypchl
®usuka — Hayka
0 MpUpOJIE.
Hayunsbie bubnuorexa [IOK
1 METO/IbI 1 https://m.edsoo.ru/ff0
IO3HAHUA c32e2
OKpPY’KaroIlero
MHpa
Ponb 1 mecTo
(hu3uKH B
(dbopmMupoBaHUU
COBPEMEHHOM bubnuoreka [IOK
2 HAy4YHOH 1 https://m.edsoo.ru/ff0
KapTUHBI MUpa, B c33e6
MPaKTUYECKOU
JeSITeIbHOCTH
roaen
MexaHn4deckoe
JIBHIKCHHE.
OTHOCUTEIHLHOCT
bu6mmoreka [JOK
b MEXaHHYSCKOTO
3 1 https://m.edsoo.ru/ff0
BHKCHUS.
A ¢3508
IIepemenenue,
CKOPOCTb,
YCKOpEHHE
PaBHOMepHOE bubnuotexa [JOK
4 IIPSIMOJIMHEITHOE 1 https://m.edsoo.ru/ff0
JIBIKECHHE 3620
PaBHOyCKOpEHHO
o bubmuorexa [JOK
5 . 1 https://m.edsoo.ru/ff0
MPSIMOJIUHENHOE
p c372¢
JBHKCHHUE
CBobOoHOE
bu6mmorexa [IOK
MmaJcHHuC.
6 1 https://m.edsoo.ru/ff0
Yckopenue
¢39cc
CBOOOIHOTO
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MaJIeHUs
KpuBonuneiinoe
JIBUKEHUE.
bu6mmoreka [IOK
JBr>xeHue
7 . https://m.edsoo.ru/ff0
MaTepuaIbHOU
c3ada
TOYKH IO
OKPY>KHOCTH
[Tpunimn
OTHOCHUTEILHOCTH
lanunes. bubmuorexa [JOK
8 HNuepumansHbie https://m.edsoo.ru/ff0
CHCTEMBI c3bed
orcuera. [IepBrIii
3akoH HproToHa
Macca tena.
Cuna. [Ipunuun
CYINEPITO3UIINH
Hep . bubnuorexa [JOK
cui. Bropoit
9 https://m.edsoo.ru/ff0
3akoH HproToHa
c3be8
JUISL
MaTepUalbHOU
TOYKH
Tpetuii 3aKkoH
bu6mmoreka [IOK
Hrrotona miis
10 MATCDHATEHELX https://m.edsoo.ru/ff0
p c3bed
TOYEK
3akoH
BCEMHUPHOTO
bu6mmoreka [JOK
taroteHus. Cuna
11 roxeci. Tleppas https://m.edsoo.ru/ff0
- Hep ¢3d00
KOCMHYECKast
CKOPOCTH
Cuna ynpyrocru. bubnnoreka [JOK
12 3axon I'yka. Bec https://m.edsoo.ru/ff0
TeJa c3el8
Cuna TpeHus.
Koaddunuent
Tpenus. Cuiia bubnuorexa [IOK
13 = comportuBieHus https://m.edsoo.ru/ff0
IIpU ABUKEHUU c3f76
TeJa B KUAKOCTH
WJIU Ta3e
[TocrynarensHoe bubnuorexa [IOK
14 = wu BpamarensHOE https://m.edsoo.ru/ff0
JIBIKEHHE c4la6
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a0COJIFOTHO
TBEPIOTO TeA.
MoOMEHT CHJIBI.
IIneyo cuisl.
VYcnosus
paBHOBECHUS
TBEPJIOTO TENa

Nmnynbe
MaTepUaIbHOMN
TOYKHU, CUCTEMBI

MaTepUaIbHBIX
bu6mmoreka [IOK

1 https://m.edsoo.ru/ff0
c43d6

15 Touek. Mmmynse

CUJIBL. 3aKOH
COXpaHEHHUS
UMITyJIbCa.
PeakTuBHOE
JIBUKCHHE
Pabora u
MOIIHOCTb CHJIBI.
Kunernueckas
SHEprus bubnuorexa [IOK
16 | marepuanibHON 1 https://m.edsoo.ru/ff0
touku. Teopema c4502

00 M3MECHECHUH
KUHETUYECKOH
SHEPTUU
IloTennmanpHast
SHEprusl.
IloTennmanpHast
SHEPTUS YIPYTro
nedpopMupoBaHH bubnuoreka [JOK
17 | oMl npy>KUHBL. 1 https://m.edsoo.ru/ff0
ITorennuanpHas c46la

SHEprHUs Tena
BOIM3H
MMOBEPXHOCTHU
3emin
IToreHmmanbpHBIE
H

HETOTEHIINAILHEI
bu6mmorexa [IOK
e cuiisl. CBA3b

18 AGOTEL 1 https://m.edso0.ru/ff0
pabo c478c

HEIIOTCHIIMAJIbHbI

XCHuic
N3MCHECHUECM
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MEXaHUYEeCKOM
SHEPTUU
CHCTEMBI TEl.
3aKkoH
COXpaHEHUs
MEXaHUYeCKOM
SHEpPruu

19

20

21

22

23

JlaGopaTopHas
paborta
«HccnenoBanue
CBSI3U pabOTHI
CHIIBI C
H3MCHCHUEM
MEXaHUYeCKOH
SHEpPruu TeJjia Ha
puMepe
pacTsHKEHUS
PE3UHOBOTO
KIYTa»
KoHntposbHas
pabota 1mo Teme
«KuaemaTuka.
JnHamMuka.
3aKOHBI
COXpaHEHUs B
MCXaHHKE
OcHOBHBIE
IIOJIOKEHUS
MOJIEKYJISIPHO-
KHHETHYCCKOM
TEOPHH.
bpoyHnoBckoe
JBHKCHHE.
Audpdysus
Xapakrep
JIBUOKCHUS B
B3aHMOJICHCTBU
YaCTHII
BCIIECTBA.
Mopenu
CTPOEHUS Ta30B,
JKUIKOCTEH U
TBEPABIX TEI
Macca monexy:.
KommuectBo

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
c4b74

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
cd4dc2
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24

25

BEIIECTBA.
ITocTosiHHas
ABoraapo
TemnoBoe
paBHOBECHE.
Temneparypa u
€€ U3MepEHNe.
Illxana
TeMmneparyp
Henscus
Wneanbueiii ra3 B
MKT. OcHoBHOE
ypaBHeHue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
cdfde

26

AOconroTHas
TeMIeparypa Kak
Mepa cpeliHe
KHHETHYECKOMN
SHEPTUH
JIBHKCHUS
MOJICKYIL.
YpaBHeHue
MenneneeBa-
Knaneiipona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
cSlle

27

3akoH JlanbTOHA.
["a30BBIE 3aKOHBI

28

29

JlaGopatopHas
paborta
«HccnenoBanne
3aBUCHUMOCTH
MEeXy
napameTpamu
COCTOSIHUS
pa3peKEHHOTO
rasa»
H3onporieccer B
uJieaIbHOM rase
1 UX
rpaduueckoe
IIPE/ICTaBICHHE

bubmuorexa [JOK
https://m.edsoo.ru/ff0
c570e

30

BuyTtpenuss
SHEPTUst
TepMOAMHAMUYEC
KOW CHUCTEMEBI B
CIIOCOOEI €€
N3MCHEHMS.

bu6mmorexa [IOK
https://m.edsoo.ru/ff0
c5952
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KomnuuaecTBo
TEILIOTHI U
pabora.
Buyrpennss
JHEpTrus
OJIHOATOMHOTO
HJIeaTbHOTO Ta3a
B bu6mmoreka [IOK
31 . enc https://m.edsoo.ru/ff0
TeIUIoTnepe1adn 5036
VY nenbHas
TEIJIOEMKOCTh
BEILIECTBA.
bu6mmoreka [IOK
KonnuecTBo
32 TOILIOTEL DI https://m.edsoo.ru/ff0
P c5c36
TeruIoneperaye.
AnnabaTHBIA
poIiecc
[TepBblii 3aK0H
TEPMOJAMHAMUKH bubnnoreka [JOK
33 | mero https://m.edsoo.ru/ff0
IIPUMEHEHNE K cSefc
H30IpoIieccam
HeobOpartumocts
IIPOLIECCOB B bubnnorexka [JOK
34 mpupone. Bropoii https://m.edsoo.ru/ff0
3aKOH c6230
TEPMOTUHAMUKHU
[TpunIMI
. bu6mmoreka [JOK
nencreusa u KITQ
35 . https://m.edsoo.ru/ff0
TETTOBOM
c600a
MaIlTuHbI
16 [ukn Kapao u
ero KIIJ{
DKOJIOTHYECKHUe
37  npobiembl
TETIOIHEPTETHKH
O60o0maromuii
YpPOK bubnuorexa [JOK
38  «MonekynspHas https://m.edsoo.ru/ff0
¢usnka. OCHOBBI c6938
TEPMOTUHAMUKI
KoHntponbHas
bubmuorexa [JOK
pabora 1o Teme
39 «MoekVIIshHAS https://m.edsoo.ru/ff0
yp c6as0
¢usuka. OCHOBBI
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TEPMOTUHAMUKI
[TapoobpazoBanu
bu6mmoreka [IOK
€ U KOHJICHCAI[HS.
40 Menapere https://m.edsoo.ru/ff0
mapeHue u
P c63b6
KHUIIEHUE
AOconroTHasg 1
OTHOCHUTEIbHAs
bubmuoreka [JOK
BJIQYKHOCTh
41 BORIVXE https://m.edsoo.ru/ff0
ayxa. c64d8
HacuimeHnnprit
nap
TBépnoe Teno.
Kpucramnmuecku
e 1 amop(dHbIC
Tena.
AHuzotponus bubnuorexa [JOK
42 CBOMCTB https://m.edsoo.ru/ff0
KPHUCTAJLJIOB. c65f0
Knnakue
KPHUCTAJLIBL.
CoBpeMeHHbIE
MaTrepHuabl
IInaBnenue u
KPUCTAJUTH3AIINS.
bu6mmoreka [IOK
Y aenpHas
43 TeroTa https://m.edsoo.ru/ff0
c6708
IIJIABJIEHUS.
CyOnumariust
VYpaBHeHue bubnmnoreka [JOK
44 TEILUIOBOTO https://m.edsoo.ru/ff0
OanaHca c6820
OnexTpusanus
Tel.
. bubnuoteka [JOK
DNEeKTpUYECKHUil
45 sa Tlsa . https://m.edsoo.ru/ff0
s, JIBa BI
Pl o cbbee
INMEKTPUICCKUX
3aps/ioB
[IpoBoaHUKH,
TUDIIEKTPUKU U
IIOJIYIIPOBOXHUKHU bubnnorexa [JOK
46 . 3akoH https://m.edsoo.ru/ff0
COXpaHECHUs cbbcc
ANEKTPUIECKOTO
3apsa
47 BsaumoneiictBue bu6mmoreka [IOK
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3aps/10B. 3aKOH
Kynona.
ToueuHbli
BJIEKTPUYECKUI
3apsn

https://m.edsoo.ru/ff0
cbeed

48

49

50

Hanpsioxénnoctb
AJIEKTPUYECKOTO
nosst. [Ipuniun
CyNepHo3ULINU
AIEKTPUUECKUX
nonei. JInauu
HaNPsHKEHHOCTH
Pabora cui
3JIEKTPOCTATHYEC
KOTI'O ITOJIS.
IloTrennumann.
Pasznocth
IMOTCHIINAIOB
[IpoBoaHMKY 1
JTUDJICKTPUKHU B
AIEKTPOCTATUYEC
KOM TI0JI€.
JusnekTprdecka
sl IPOHUIIAEMOCTD

bubmuoreka [JOK
https://m.edsoo.ru/ff0
c6df2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
¢c6100

bubmuorexa [JOK
https://m.edsoo.ru/ff0
c7018

51

52

DNeKTPOEMKOCTb.
Konnencarop

DNeKTPOEMKOCTh
TUIOCKOTO
KOHJIEHCATOA.
OHeprus
3apsHKEHHOTO
KOH/IeHCaTopa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
c7126

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
c72c0

53

JlaGopaTopHas
paborta
"Usmepenue
BIIEKTPOEMKOCTH
KoHAeHcaropa'

54

[TpunIMn
JIEUCTBUS U
MIPUMEHEHHE
KOHJIEHCATOPOB,
KOMUPOBAJIBLHOTO
arrapara,
CTPYHHOTO
MpUHTEpPA.
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DnexTpocTaThyec
Kasl 3allIuTa.
3a3emiieHue
ANEKTPONPUOOPO
B

55

DIIEKTPUUYECKUI
TOK, YCJIOBHUS €r0
CYLIECTBOBAHHS.
[TocTrosHHbII
Tok. Cuiia Toka.
Hanpsixenue.
CormpoTuBieHue.
3akon Oma ais
y4acTKa [enu

56

57

[locnenoBarensH
oe,
napajieJbHOe,
CMENIaHHOE
COCJIMHEHHE
MIPOBOTHUKOB.
JlaGopaTopHnas
paborta
«3yuenue
CMEUIaHHOTO
COEJIMHEHUS
PE3UCTOPOB»
Pabora n
MOIIIHOCTh
AIEKTPUIECKOTO
TOKa. 3aKOH
Jxoynsa-Jlenna

bubmuorexa [JOK
https://m.edsoo.ru/ff0
€740

bu6nmoreka [JOK
https://m.edsoo.ru/ff0
c7838

58

59

3akoH Oma a1
MIOJIHOM
(3aMKHYTOM)
BJIEKTPUYECKON
uenu. Koporkoe
3aMBIKaHUE.
JlaboparopHnas
pabora
«M3mepenue
OJIC ucroyHnka
TOKa U €T0
BHYTPEHHETO
COIIPOTHBIICHUS
DneKTpoHHas

bubmuorexa [JOK
https://m.edsoo.ru/ff0
c7ac0
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60

MIPOBOIUMOCTD
TBEPABIX
METaJUIOB.
3aBUCHUMOCTh
CONPOTHUBIICHUS
METaJJIOB OT
TEMIIEPATypHI.
CBepxnpoBoaUM
OCTh
DNeKTpUUECKUi
TOK B BaKyyMe.
CaoiicTBa
3IEKTPOHHBIX
MyYKOB

61

[TonynpoBoaHuk
H, UX
CcOOCTBEHHAA U
MIpUMECHAS
MIPOBOANMOCTD.
CaoiicTBa p—n-
nepexo/a.
[TonynpoBoaHuk
OBBIC ITPUOOPHI

bubmuorexa [JOK
https://m.edsoo.ru/ff0
c84ae

62

DNEeKTpUYECKUil
TOK B PacTBOpax
U pacriaBax
ANEKTPOJIUTOB.
DNEeKTPOUTHYEC
Kast
JUCCOLIAITHS.
OneKTponaun3

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
c82ba

63

DNEeKTpUYECKHUil
TOK B Tra3ax.
CaMoCTOSTEIIbHBI
nu
HECAMOCTOSITEIbH
B pa3psia.
Momnuawns. I1na3ma

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
c84ae

64

DNeKTpUuYeCcKue
npuOopsl U
YCTPOMCTBA U UX
IIPaKTUYECKOE
MIPUMEHEHHUE.
[IpaBuna
TEXHUKH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0
c86fc
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0€3011aCHOCTH
O6o0marommii
bu6mmoreka [IOK
YpOK
65 Ortex 1 https://m.edsoo.ru/ff0
JEKTPOAUHAMHU <88be
Ka»
KonTposbnas
pabora 1o Teme
«INEKTPOCTATUK
. bubmuoreka [JOK
a. IlocTostHHBIN
66 . 1 1 https://m.edsoo.ru/ff0
AIEKTPUUECKUI
c8a8a
TOK. TOKHU B
Pa3IUYHBIX
cpenax»
PesepBHbIii ypok.
KontponbHas bubnuorexa [JOK
67  pabota 1o Teme 1 https://m.edsoo.ru/ff0
"DneKTpoauHaMHI c8c¢56
Ka"
PesepBHBIi ypoK.
0 60gmamm}llxlpﬁ bu6mmoreka [IOK
68 1 https://m.edsoo.ru/ff0
YPOK MO TeMaM oS f6e
10 ximacca
OBUIEE
KOJIMYECTBO
68 3 3
YACOB IIO
ITPOI'PAMME
11 KJIACC
N2 KoummyecrBo yacos DJIEKTPOHHBIE
JlaTa
uupposeie
Tema ypoka Bce Konrtpoasn IIpaktuyec m3ydeH
n/ o0pa3oBaTe/ibHbIE
ro ble padoThl  KHe padoThl M1
n pecypchl
ITocTostHHBIE
MarHuThl U UX
B3aMMO/ICVICTBHE.
MarnuTtHoe 1oJe.
bubmuorexa [JOK
Bexkrtop
1 MAFHITHOM 1 https://m.edsoo.ru/ff0
c9778
WHIYKIIAH.
JInaun
MarHUTHOM
WHIYKIAH
) MarsuTtHoe 1moJjie 1 bu6nmoreka [JOK
MPOBOJHUKA C https://m.edsoo.ru/ff0
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TOKOM. OTIBIT c98fe
Opcrena.
BzaumopeiicTBue
MIPOBOHHUKOB C
TOKOM

JlaGopaTopHas
paborta
«3yuenue
MarHMTHOTO OIS

bubmuorexa [JOK
1 1 https://m.edsoo.ru/ff0
c98fe

KaTYIIKH C
TOKOMY
[elictBue
MarHMTHOTO TIOJIS
Ha TIPOBOJIHUK C
TokoM. Cuita
Awmmnepa.
JlaGopaTtopHas
pabora
«HccnenoBanue

bu6mmoreka [IOK
1 1 https://m.edsoo.ru/ff0
c9ac0

JEUCTBUSA
MTOCTOSIHHOTO
Mar"ura Ha
pPaMKy ¢ TOKOM»
JeicTBue
MarHMTHOTO TOJIS
Ha JIBUKYIYIOCS bubnuotexa [JOK
5 3apsKEHHYIO 1 https://m.edsoo.ru/ff0
gacTtuiy. Cuna c9df4

Jlopenma. Pabora

cunbl JlopeHna

ONEeKTPOMarHuTH
ast UHIYKLUS.
[Torok BekTOpa
MarHuTHOMN

6 uaaykiuu. JJC 1
MHIYKIHUU. 3aKOH
AJEKTPOMarHuTH
O MHIYKIINHU
®dapanes
JlaGopatopHnas

pabora
bu6mmorexa [IOK
«UccnenoBanue

7 1 1 https://m.edso0.ru/ff0
SIBJICHUS
cal50

3JIEKTPOMArHUTH

Ol MHIYKLIN»
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NHAYyKTUBHOCTS.
SBnenue
CaMOMHAYKITUH.
SC
CaMOMHAYKITUH.
DHeprus
MarHUTHOTO IOJIA
KaTyUIKHU C
TOKOM.
DNeKTpOMaruHuTH
o€ 1oJIe
TexHuueckue
YCTPOMCTBA U UX
[IPUMEHEHHUE:
[IOCTOSIHHBIE
MarHuThl,
3JE€KTPOMArHuTHI,
3JIEKTPOJIBUTATEN
b, YCKOPUTEIH
3J€MEHTaPHBIX
YacTHII,
WHJYKUIUOHHAs
1eyb

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
ca600

10

11

12

O06001aroIui
YPOK
«MarautHoe
ToJe.
DNeKTpOMaraHuTH
ast MHIYKITUSD)
KoHntponbHas
pabota o Teme
«MarautHoe
noJe.
ONEeKTPOMarHuTH
ast UHIYKITUSD)
CB00OOIHEIE
MEXaHUYECKHE
Kose0aHusl.
I'apmoHnueckue
KoJeOaHusl.
YpaBHeHue
rapMOHHUYECKHUX
KoJIeOaHuH.
[IpeBpaiienue
SHEPTHH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
cab82

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
cad58

bu6mmorexa [IOK
https://m.edsoo.ru/ff0
caf06
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13

14

Jlaboparopuast
pabota
«HccnenoBanue
3aBHCUMOCTHU
MepHOa MaJIbIX
KoJieOaHuH Tpy3a
Ha HUTH OT
JUIMHBI HUTH H
MAacChI Ipy3a»
KonebarenbHbiit
KOHTYP.
CBoOOIHbBIE
ANEKTPOMArHUTH
bI€ KOJIeOaHus B
HJI€AIbHOM
Koye0aTeIbHOM
KOHTYpE.
AHaorus Mexuay
MeXaHNYECKUMHU
u
AEKTPOMArHUTH
BIMH
KoJIe0aHUsIMHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
cb820

15

dopmyia
TomcoHa. 3akoH
COXpaHEHUs
SHEPTUHU B
HJIeaIbHOM
KoJIe0aTeIbHOM
KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
cb9c4

16

IIpencrasnenue o
3aTyXarlux
KOJIEOAHUSX.
BeinyxeHHBIE
MEeXaHUYEeCKHe
KoJe0aHusl.
Pesonanc.
BeiHyX/1€HHBIE
AJIEKTPOMarHuTH
b€ KoJIeOaHus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
cbb86

17

[TepemenHbIi
TOK.
CunycounaanbHbI
1 IEpEMEHHBIN
TOK. MOIIHOCTh

bu6mmorexa [IOK
https://m.edsoo.ru/ff0
cbd34
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MePEMEHHOI0
TOKA.
AMIUIUTYIHOE U
JICHCTBYIOLIEE
3HAUCHHUE CHIIBI
TOKa U
HaIpsDKEHUS

18

Tpancdopmarop.
[IpousBoacTBo,
nepenava u
norpebieHne
3JIEKTPUYECKON
SHEPTUU

19

YerpoiicTBo 1
MIPaKTHUYECKOE
MIPUMEHEHHE
3IEKTPUUYECKOTO
3BOHKA,
reHeparopa
MEPEMEHHOT0
TOKAa, JTUHUMN
3JeKTpoIepesad

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
cc324

20

DKOJIOTHYECKHE
PHUCKU TIpU
MIPOU3BOJICTBE
3IEKTPOIHEPTUH.
Kynerypa
HCIIOIL30BaHUS
AIIEKTPOIHEPTUU
B IOBCEJTHEBHOU
JKU3HHA

21

MexaHu4decKue
BOJIHBI, YCIIOBHS
pacrpocTpaHeH!
s. [lepuon.
CxopocTb
pacrnpocTpaHeH!

s 1 IJIMHA BOJIHBI.

ITonepeunslie u
IIPOJOJIbHBIE
BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
ccas4

22

3Byk. CKOpOCTh
3BYKa.
I'pomkocTh
3ByKa. Beicora

bu6mmorexa [IOK
https://m.edsoo.ru/ff0
ceclc
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ToHa. TeMOp
3ByKa

23

DNeKTpOMaruHuTH
bIC BOJTHBI, KX
CBOKCTBA U
ckopocTs. [lIkana
AIEKTPOMAarHuTH
BIX BOJIH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
ccfel

24

[TpunIUIIBI
paaroCBsI3U U
TEJICBUJICHHS.
PazButne
CPEACTB CBSI3H.
Pamnonoxanusa

25

26

KonTponbnas
pabora
«Koinebanus u
BOJIHBI
[IpssmonuneHoe
pacrpocTpaHeHu
€ CBeTa B
OJTHOPOTHOM
cpene. Toueunblii
HCTOYHHUK CBETA.
JIyud cBera

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
cc618

bubmuorexa [JOK
https://m.edsoo.ru/ff0
cd350

27

OTtpaxxeHnue
cBeTa. 3aKOHBI
OTpaKCHHUS
CcBeTa.
[TocTpoenne
M300paxeHHil B
IUIOCKOM 3€pKajie

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
cd4e0

28

[Ipenomienue
ceera. [lomHoe
BHYTpEHHEE
OTpa)kK€HUe.
[IpenenbubIi
YTOJI ITOJIHOTO
BHYTPEHHETO
OTpaKEHHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
cd7f6

29

JlaGopatopHas
pabora
«13mepenne
MIOKa3aTens
MPEIOMIICHUS

bu6mmorexa [IOK
https://m.edsoo.ru/ff0
cd67a
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CTCKJIa»

30

JIMH3EL
ITocTpoenue
M300paKeHUI B
nun3e. Popmyia
TOHKOM JIMH3EL.
VBenuuenue
JIMH3BI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
cddle

31

JlaGopaTopHas
pabora
«HccnenoBanue
CBOWCTB
M300paXeHUI B
JMH3aX)»

32

Hucnepcus
cBeta. CloXKHBIN
cocTaB 0eJIoro
ceera. LIBer.
JlaGopaTopnas
pabora
«Habmronenue
JTUCTIEPCUH
CBETay»

33

34

HNuTtepdepennus
CBETa.
Judpaxims
CBeTa.
JudpakuonHas
perérka
[TonepeuHocTh
CBETOBBIX BOJIH.
[Honspuzanus
cBeTa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
ced22

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
cf02e

35

OnTtnyeckne
puOOpHI U
YCTpOMCTBA U
YCIIOBHS UX
0e301macHOTO
MIPUMEHEHHUS

36

I'panuwbl
MIPUMEHUMOCTHU
KJIAaCCUYECKOM
MEXaHUKH.
[Toctynater
CIIEIIMaIbHON

bu6mmorexa [IOK
https://m.edsoo.ru/ff0
cf862
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TEOpUHr
OTHOCUTEIBHOCT
u
OTHOCHUTENBHOCT
b
OJTHOBPEMEHHOCT bubmuoreka [JOK
37 | u. 3ameniieHue https://m.edsoo.ru/ff0
BPEMEHU U cfad42
COKpaIIeHHE
JUTHBI
OHeprus u
UMITYJTBC
PEIATUBUCTCKON
vacTulsl. CBA3b bubmaorexa LIOK
38 https://m.edsoo.ru/ff0
MacChI c“ cfc68
SHEPTHEH U
HUMITYJTECOM.
DHeprus MoKos
KoHntposbHas
pabora «OnTuka.
OcHOBEI bu6mmoreka [IOK
39  chmemuanbpHOR https://m.edsoo.ru/ff0
TEOPUU cfofo
OTHOCHUTEIBLHOCT
u»
®DOTOHBI.
®opmyna bubnuoreka [IOK
40  Ilnanka. DHeprus https://m.edsoo.ru/ff0
Y UMITYJIBC cfel6
¢dbortona
OtkpsITHE U
HCCIIeIOBaHUE bu6mmoreka [IOK
41 | doroadpdekra. https://m.edsoo.ru/ff0
Omnbiter A. T. cffcd
CroneroBa
3aKOHBI
dhoTtorddekra.
YpaBHeHue
e T — bubmuorexa [JOK
42 https://m.edsoo.ru/ff0
dotorddekra. d015e
«Kpachnas
TpaHUIa»
dhoTodrddexra
JlaBneHue cpera. bubmorera [JOK
43 Onwrrst I H https://m.edsoo.ru/ff0
o d04a6
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44

45

46

JleOenena.
XHUMHUYECKOE
JIICUCTBUE CBETA
TexHuueckne
YCTpOMCTBA U
MPaKTHYECKOE
MIPUMEHCHHUE:
(hoTOdJIEeMEHT,
(dhoTomaTuuk,
COJHEUHAs
Oarapes,
CBETOJUO/T
Pemenune 3amaq
110 TEME
«DJIEMEHTBI
KBaHTOBOM
OIITHKH
Mogens aToma
Tomcona. OnbITHI
Pesepdopaa o
paccesHUIO o~
YaCTHII.
IInanerapnas
MOJIENIb aTOMa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
d0302

bubmuorexa [JOK
https://m.edsoo.ru/ff0
d091a

47

48

49

50

[Toctynater bopa

N3znyuenne u
IIOTJIONICHUE
(hoTOHOB NpHU
nepexojie aToma
C OJTHOTO YPOBHS
SHEPIrUM Ha
npyrou. Buzsl
CIIEKTPOB
BomaHoBkle
CBOICTBA YaCTHIIL.
BonHrl ne
bpoins.
KopnyckynsapHo-
BOJIHOBOM
JTyalii3M.
CrorTa"gHoe U
BBIHY)KJICHHOE
M3ITyYCHUE
OTtkpbITHE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
dOafa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
dOafa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0
dOca8

bu6mmorexa [IOK
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PaliOaKTUBHOCT
u. ONBITHI
Pesepdopaa o
OTIpeICTICHUTO
cocraBa
PalnOaKTUBHOTO
U3ITyYCHUS

https://m.edsoo.ru/ff0
dofd2

51

CaoiicTBa anbda-
, 0eTa-, raMma-
U3ITy4eHUSI.
Bausaue
PaMOaKTUBHOCT
U Ha JKMBBIC
OpraHU3MBbI

52

OTtkpbiTHE
MPOTOHA U
HEUTpOHA.
H3oTomsI.
Anbda-pacna.
DNEeKTPOHHBIN 1
MMO3UTPOHHBIN
Oera-pacna.
I'amma-
U3ITy4yeHue

bubmuorexa [JOK
https://m.edsoo.ru/ff0
d1162

53

54

DHeprus CBs3U
HYKJIOHOB B sIJIpe.
SAnepHbie
peaKIum.

S nepHsiit
peaxTop.
ITpob6nemsl,
NEePCHEKTUBHI,
9KOJIOTUYECKUE
acIIeKThI IePHOM
SHEPIreTUKU
DneMeHTapHbIe
YJaCTHUIIBL.
OTkpbITHE
MO3UTPOHA.
Metonasl
HAOIIOAECHUS U
perucTpanuu
AIIEMEHTAPHBIX
yactul. Kpyrisii
CTOJ

bu6nmoreka [JOK
https://m.edsoo.ru/ff0
d1356

bu6mmorexa [IOK
https://m.edsoo.ru/ff0
d0e38
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«DyHIaMeHTaIIb
HBIC
B3aHMOJICHCTBUS.
Ennncreo
¢buznyeckoi
KapTUHBI MUPa»

55

Bun 38é3aHoro
HeoOa. Co3Be3aus,
SIPKUE 3BE3IBI,
IUIAHETHI, X
BUJIMMOE
JIBIKEHHE.
ConneuHas
cucTeMa

56

57

Comnnre.
ConHeynas
AKTUBHOCTb.
HUctounuk
sueprun CosHia
H 3BE3]

3BE3 MBI, UX
OCHOBHEIE
XapPaKTEPUCTUKH.
3BE31IbI TIIABHOH
IIOCIIEJOBATEIIFHO
cTd. BHyTpeHHee
CTPOCHUE 3BE3I.
CoBpeMeHHbIe
MPEACTABICHUS O
MIPOUCX 0K ACHUHN
U DBOIIOIUN
Connna u 3BE37

58

59

Mnineunsiii Iyt
— Hama
I'amakTuka.
Ilonoxenue u
JIBHKCHHE
ConHia B
I'anakTuke.
TI'anakTukwu.
UYépHble AbIpEI B
siIpax rajJjakThK
Bcenennas.
Paz0eranue
rajlakTHK.
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Teopus
Bonsioro
B3pbIBA.
PenukToBoe
W3JIy4CHHE.
MeraranakTuka

60

61

Hepemiennsie
PpOoOJIEMBI
aCTPOHOMHUU
KoHntposbHas
pabora
«DJeMEHTBI
ACTPOHOMHUU U
acTpou3uKm»

62

O06001aroIui
ypok. Ponb
bu3uKH 1
aCTPOHOMUU B
SKOHOMHYCCKOH,
TEXHOJIOTHYECKO
H, corMMaJbHOM U
STHYECKOM
chepax
JeATEIIbHOCTH
YyeJioBeKa

63

O06o0maromuit
ypok. Ponb u
MeCTO (PU3UKHU U
aCTPOHOMUU B
COBPEMEHHOM
Hay4HOU KapTHUHE
Mupa

64

Oo6o0maromuit
ypok. Ponb
¢buznueckoi
TEOPHH B
(dbopMUpoBaHUH
MPEACTABICHUH O
¢buznyeckoi
KapTHHE MHpa

65

O6o06maromui
ypok. Mecto
¢buznueckoit
KapTUHBI MUPa B
oOmeM psay
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COBPEMEHHBIX
€CTECTBEHHO-
Hay4HbIX
IIPEACTABICHUH O
pupo/ie
Pe3epBHbIil ypok.
66 MaruauTHOe 1oJie. |
DNeKTPOMarHuTH

ast MHIYKITUS

Pe3epBHbIit ypok.
Onruka. OCHOBBI
CIIelMaIbHON

67 1
TEOpUHU
OTHOCUTEJIHHOCT

n

Pesepunsblii ypok.

KBauroBas
bu6mmoreka [IOK

1 https://m.edsoo.ru/ff0
d1784

68 ¢dusmnka.

DJIEMEHTHI
aCTPOHOMUU U

acTpo(U3HUKH
OBUIEE
KOJIMYECTBO
YACOB I10
I[TPOI'PAMME

68 4 7

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

MHTEPHET

[okymeHT co3aaH B anekTpoHHon chopme. Ne 24 ot 01.09.2023. UcnonHutens: Hypees A.3. 0 AIEKTPOHHbINA
CrpaHunua 53 s 54. Ctpanuua cosgara: 01.02.2024 09:41 =¥ TATAPCTAH


https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

Jluct cornacoBaHus k gokymeHTy Ne 24 ot 01.09.2023
Wuuumatop cornacoBanus: Hypees A.3. W.o. anpekTtopa
CornacoBanue nHnyumpoBaHo: 01.02.2024 09:42

JIlncT cornacoBaHus Twvn cornacoBaHus: nocneaoBaTenibHOE
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus
LiMoanucaHo

1 Hypees A.3. 01.02.2024 - 09:42

[okymeHT cosaaH B anekTpoHHon copme. Ne 24 ot 01.09.2023. NcnonHutens: Hypees A.3. N IIEKTPOHHbIA
CrpaHuua 54 u3 54. Ctpanuua cosgana: 01.02.2024 09:42 =¥ TATAPCTAH



