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HOACHUTEJBbHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOr0 YpPOBHS HA YPOBHE CPEIHEr0 OOIIEro
oOpazoBaHus pa3paboTaHa Ha OCHOBE MOJOXKEHWH W TpeOOBaHWH K pe3yabTaTam
OCBOCHHMSI OCHOBHOM 0Opa3oBaTeNbHOM MpOorpammbl, mpeactaBicHHbIXx B OI'OC
COO, a Takxke c¢ y4étom (QeacpanbHOil paboyeil mporpaMMbl BOCIUTAHUS W
KOHUENIMKM MpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3oBaTEIIbHBIX
opraHu3anuax Poccniickoit Oenepanuu, peaU3YIOIINX OCHOBHEIE
00pa3oBaTenbHBIE TPOrPAMMBI.

Copepxanne mporpaMMbl MO (PM3MKE HANPABIECHO Ha (POPMUPOBAHUE
€CTECTBCHHO-HAYYHOH KapTHUHBI Mupa oOywatommxces 10-11 kiaccoB mnpu
oOyueHnH UX (PU3HKE Ha 0A30BOM YPOBHE HA OCHOBE CHCTEMHO-ACATEIBHOCTHOTO
noaxona. Ilporpamma no ¢umsuke coorBercTByeT TpedoBaHusim OI'OC COO
IUIAHUPYEMbIM JINYHOCTHBIM, MPEAMETHBIM W METAMPEIMETHBIM pe3yJbTaTaM
0o0y4YeHus, a TAKKE YUYUTHIBACT HEOOXOAMMOCTh PEATM3ALMU MEKITPEIMETHBIX
cBsizell (PU3MKM C €CTECTBEHHO-HAYYHBIMM YU€OHBIMM TpeaMmeramu. B Hei
OTPEACTISOTCS OCHOBHBIE LEIN M3YUYEHHs] (PU3UKHA HA YPOBHE CPEAHEr0 OOLIETo
00pa3oBaHusl, INIAHUPYEMBIC PE3YJIBTATBl OCBOCHUS Kypca (PU3MKHW:. JTMYHOCTHBIE,
METaNpPEeAMETHBIC, TPEAMETHBIE (Ha 0a30BOM YPOBHE).

[TporpamMma no GpHU3MKE BKITFOYAET:

e TUIAHUPYEMBIE PE3YJIBTATHI OCBOEHUS Kypca (PU3HKKN Ha 0a30BOM YPOBHE, B

TOM YHUCJIE MPEAMETHBIC PE3YABTATHI IO roj1aM 00yYEHUS,

e COJCpKaHME YUEOHOro nmpeamera « u3nKa» 1o rojgam o0yudeHusl.

du3nka Kak Hayka O HamOonee OOIMX 3aKOHaX MPHUPOJBI, BBICTyNas B
Ka4eCTBE yYEOHOTO MPEAMETA B LIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHWI 00 okpyskaromeM mupe. LLIkombHbIH Kype (PU3HKN — CHCTEMOOOpa3yOIIMiA
JUISL ECTECTBEHHO-HAYYHBIX YUEOHBIX TMPEIMETOB, TOCKOIBKY (PU3NUYECKUE 3aKOHBI
JekaT B OCHOBE TMPOIECCOB M SIBJICHUW, W3y4YacMbIX XWUMHUECH, OWOJIOTHCH,
¢usznueckoid reorpapueii W acTpoHomueil. Hcmonb3oBaHWE W AKTHUBHOE
OPUMEHEHUE  (DM3MYECKUMX 3HAHWMA  ONpPENENsIeT XapakTep W Pa3BHUTHE
Pa3HOOOPA3HBIX TEXHONOTMA B C(Eepe DHEPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, TMOJIYYCHHs] HOBBIX MATEPUATOB C 3aJaHHBIMH CBOHCTBAMHU W JIPYTHX.
Hzyuenne (u3MKM BHOCUT OCHOBHOW BKJIaJl B (POPMHUPOBAHUE €CTECTBEHHO-
HAY4YHON KapTHHBI MUpa oOyyaroumxcs, B (OPMUPOBAHUE YMECHUN MPUMEHSTH
HAYYHbI METOJI MO3HAHUS MPH BBHITOJTHEHUN UMHU YUEOHBIX UCCIICIOBAHUHA.

B ocHoBy kypca (u3uku Juisi YPOBHS CpeaHEro oOmero oOpa3oBaHuUs
NOJIOKEH PAN WMACH, KOTOPbIE MOKHO pPAacCMaTpUBaTh KAaK MPUHLMIBL €70
NOCTPOCHHUSI.



Hoes yerocmmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTMYECKH
3aBEPIIEHHBIM, OH COACPYKUT MAaTEPHA U3 BCEX PA3lCioB (PM3HMKM, BKIFOYACT KaK
BOMPOCHI KJTACCUYECKOM, TAK U COBPEMEHHOM (DPM3HKH.

Hoes cenepanuzayuu. B COOTBETCTBMM C HEMl Marepuan Kypca (U3MKH
00benMHEH BOKPYTr (u3MYeCKMX Teopuil. Benmymum B Kypce SBISETCS
(opMuUpPOBaHWE TPEIACTABICHUNA O CTPYKTYPHBIX YPOBHSX MATEPHH, BEIIECTBE W
noJie.

Hoesa eymanumapuzayuu. EE peanusauus NPEANONAracT HCIOIb30BAHNAEC
TYMaHUTAPHOTO MOTEHUMANA (PU3AYECKON HAYKH, OCMBICIICHUE CBSI3H PA3BUTUS
¢u3nkn ¢ pasBUTHEM OOIIECTBA, a TaKXkKe C MHPOBO33PCHUECKUMU,
HPABCTBEHHBIMH M SKOJIOTMYECKHUMH MPOOJIEMAMH.

Hoes  npuxnaonoii  nanpasiennocmu. Kypc  (usukm  npeamonaraer
3HAKOMCTBO C IIMPOKHM KPYIOM TEXHMUYECKHX W TEXHOJIOTMYECKHMX MPHIIOKCHUN
M3YYCHHBIX TEOPUI U 3aKOHOB.

Hoes oxonocusayuu peanu3yercs TOCPENCTBOM BBEACHUS DIIEMEHTOB
COJICP)KaHUs, TMOCBSMIEHHBIX SKOJOTMYECKMM MpOoOJieMaM  COBPEMEHHOCTH,
KOTOPBIC CBSI3aHbI C PA3BUTHEM TEXHUKW M TEXHOJIOTHHA, a TaKXKe OOCYKICHUS
npo0JIEM PallMOHAIBHOTO MPUPOIOTIONB30BAHMS M SKOJIOTHYECKO O€30MaCHOCTH.

CTep)KHEBBIMM 3JIEMEHTAMM Kypca (PU3MKKM Ha YPOBHE CPEIHEr0 OOLIETO
oOpa3oBaHus SBIAIOTCS (pu3nueckue Teopur ((popMHpPOBaHUE MPEACTABICHUH O
CTPYKTYPE MOCTPOEHUSI (PU3NUYECKONH T€OpUH, posid (PyHIaMEHTAIIBHBIX 3aKOHOB U
OPUHLMANIOB B  COBPEMEHHBIX NPEIACTABICHUSAX O MPUPOAE, TPaHUIAX
OPUMEHUMOCTH TEOpWH, JJI ONHCAHWUS ECTECTBEHHO-HAYYHBIX SIBJICHUA W
MPOLIECCOB).

CHCTEMHO-EATEILHOCTHBIA MOAX0A B Kypce (PH3UKM peamu3yeTcsl MPexe
BCEr0 3a CYET OPraHM3alMK SKCICPUMEHTAIBHON AEATENBHOCTH OO0YYarOUINXCS.
Jlnst  0a30BOro ypoBHsE Kypca (PM3MKH — OTO HCHOJb30BAHHE CHCTEMBbI
(POHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIICPUMEHTOB W J1a00PaTOPHBIX paloT,
KOTOPbIE B MporpaMme mno (pusmke oObEIMHEHBI B OOUIMI CHMCOK YYEHUUYECKUX
NPAKTUYECKUX PAOOT. BBIJEIEHNE B YKA3aHHOM NEPEUYHE JIADOPATOPHBIX PpadorT,
OPOBOAMMBIX JJIsi KOHTPOJSL M OLCHKHW, OCYIIECTBISIETCS  yYACTHUKAMHU
00pa3oBaTeaLHOTO MPOLECCa UCXOJs U3  OCOOCHHOCTEH TJIAaHUPOBAHHS W
ocHaulcHus kaOuHeta (Qusuku. [lpm sToM  obecneumBacTCsl  OBIIAJICHUE
O00y4YarOIUMHUCS YMEHUSMU NPOBOJUTH KOCBEHHBIC W3MEPEHMsI, WCCIICIOBAHMS
3aBUCUMOCTEN (DU3MYECKUX BEJIIMYMH M TOCTAHOBKY ONBITOB MO MPOBEPKE
NPEUIOKEHHBIX TUIIOTES.

Bonbioe BHUMaHWE YACHACTCS PEIICHUIO PACUYETHBIX M KAYECTBEHHBIX
3amay. [lpu 3TOM A pacyETHBIX 3a7a4 MPUOPUTETOM SIBJISFOTCS 3aa4H C SIBHO
3a1aHHOM (PU3NUYECKONH MOEIBIO, MO3BOJISIOIIME MPUMEHATh U3YUYEHHBIE 3aKOHBI U
3



3aKOHOMEPHOCTH KaK M3 OJHOI0 paszjeia Kypca, TaKk U UHTETPUPYS 3HAHUS U3
Pa3HbIX pa3ienoB. [Ijis KaYeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBJISIOTCS 3aJaHUS HA
00bsICHEHUE TPOTeKaHUs (U3NUYECKUX SIBJICHMI M TPOLIECCOB B OKpYXKaroleih
KU3HU, TpeOyrolue BbiOOpa (PU3MUECKOW MOAENTM A CUTyallu MPaKTUKO-
OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBum ¢ TpeboBaHusmu DPI'OC COO k MarepuaibHO-
TEXHUYECKOMY O00ECIEUYCHUID Y4eOHOTO mporecca 0a3oBblii YpOBEHb Kypca
(PM3HKK HA YPOBHE CPEAHETO OOLIEr0 00pa30BaHUs JOJKEH U3Y4aThCs B YCIIOBUSIX
OPEIMETHOrO0 KaOuHeTa (PM3MKM WM B YCJIOBUSX HMHTEIPUPOBAHHOTO KaOWHETa
MPEJAMETOB €CTECTBEHHO-HAYYHOrO IMKIa. B kaOuHere (U3MKK JOKHO OBITh
HEOOXOUMOE JIaOPaTOPHOE OOOpPYAOBAHKME MJi BBIMOJHEHUS YKA3aHHBIX B
nporpaMMe no (GpU3MKe YYeHUYECKUX MPAKTUYECKUX pabOT U JEMOHCTPALMOHHOE
000pyAOBaHUE.

JleMoHCTpanmoHHoe  00opyJ0oBaHuEe (POPMUPYETCS B  COOTBETCTBUM C
OPUHIUIIOM MHHUMAJIBHOM  JIOCTATOYHOCTHM M OOECMEUMBACT MOCTAHOBKY
NEPEUYUCICHHBIX B MporpamMme Mo (U3MKE KJIHOUEBbIX JIEMOHCTpAlMid JUis
UCCJICAOBAaHMSI  M3y4aeMbIX  SBJICHWA U  MPOLECCOB, OMIUPUUECKUX U
($yHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKUX PUMEHEHUH.

JlaGopaTopHoe 000pynOBaHHE MJiI YYEHHUYECKHX MPAKTHYECKUX PadboT
dopMUpyeTCS B BUJEC TEMaTUUYECKUX KOMILIEKTOB U OOECHEUMBAETCS B PacuéTe
OJHOTO KOMIUIEKTa Ha JBYX oOOydYalomuxcs. TeMaTHYeCKHUEe KOMILUIEKThI
Ja00paTOpHOTO OOOPYAOBAHUS JOJDKHBI OBITh TOCTPOCHBI HA KOMILJIEKCHOM
UCMOJIb30BAHUHU AHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
WU3MEPUTENIBHBIX CUCTEM B BHJIE U(PPOBBIX JTAOOPATOPUH.

OCHOBHBIMU LIETISIMU U3YYEHUS (PU3HKHN B 00IIEM 00pa30BaHUM SIBJISIFOTCS:

o (OpMHUpOBAHUE HHTEPECA U CTPEMJICHHUS OOYYalOIUXCS K Hay4dHOMY
U3YyUEHUIO TPUPOABI, PA3BUTHE MX HWHTEIUIEKTYaJbHBIX U TBOPYECKHUX
CITOCOOHOCTEH;

e Pa3BUTHUE MPEJCTABICHUI O HAYYHOM METOJIC TIO3HAHUS U (POPMUPOBAHUE
UCCJIE0BATENLCKOTO OTHOIIEHUS K OKPY KAIOIIUM SIBJICHUSIM;

o (OPMHUPOBAHUE HAYYHOIO MHUPOBO33PEHUSI KaK pe3yjbTara W3yueHUs
OCHOB CTPOEHMS MaTepuk U (PyHIaMEHTATBHBIX 3aKOHOB (DPU3UKH;

o (dopMUpOBaHHE YMEHUH OOBACHATH SBJICHUS C HCHOJIb30BAHUEM
(U3NUECKUX 3HAHUI U HAYYHBIX TOKA3aTEIbCTR;

o (opMHUpOBaHUE TPEACTABICHUNA O PO (PUMKU AJIsl PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHA.

JloCTIKEHHE ATUX 1EeH 00eCneunBacTCs PEIICHUEM CIEAYIOUIMX 3373y B

MPOLECCE N3YUYEHUS Kypca (PU3MKK HA YPOBHE CPEAHEr0 00MIero o0pa3oBaHus:;



e TMpUOOpPETEHWE  CUCTEMbl  3HaHUH 00  o0mux  Qu3UUECKHux
3aKOHOMEPHOCTSIX,  3aKOHAX,  TEOpHSX, BKIIFOYass ~ MEXAHUKY,
MOJIEKYJISIPHYRO  (DM3HKY, OJJICKTPOAMHAMHUKY, KBAHTOBYK (DM3HKY U
3JIEMEHTHI ACTPO(PU3HKHY;

o (QopMupoBaHME YMEHHMI NOPUMEHATH TEOPETUUYECKUE 3HAHUS  JUIs
OOBbsICHEHHSI (PU3MYECKUX SBICHWA B TNPUPOJE W I NPUHATHUSA
MMPAKTUYECKUX PEIICHUN B IIOBCEIHEBHON KU3HU,

e OCBOCHME CMOCOOOB pEHICHMs pa3lMYHbIX 3a0a4 C SIBHO 3aJaHHOMU
(U3nYEeCKO MOJENBIO, 3a1ay, MNOAPA3YMEBAKOIIMX CaMOCTOSATEIBHOE
co3anue (PU3NYECKON MOJENN, AICKBAaTHON YCIOBHSIM 331a4HU;

e TMOHMMAHWE (U3UYECKUX OCHOB M MPHUHLMIIOB JACHCTBHS TEXHUYECKUX
YCTPOMCTB M TEXHOJIIOTHYECKUX MPOLECCOB, X BIUSHUS HA OKPY KAFOLILYO
cpeay;

e OBJIAJCHUE METOJAMU CAMOCTOSTEILHOTO TJIAHMPOBAHWS W MPOBEACHHS
(PU3NYECKUX HKCIEPUMEHTOB, aHAJIW3a M WHTEPIpETAlMA WH(OPMALUH,
OIPEACTIEHUS JOCTOBEPHOCTH NMOJYUYEHHOTO PE3YJIBTATA,

e CO3JAHWEC YCIIOBWH IJI1 PA3BUTUsI YMEHHI MPOECKTHO-UCCIIEI0BATENbCKOM,
TBOPYECKON IEATEITBHOCTH.

Ha u3yuenue ¢usukm (6a30Bblli YPOBEHb) Ha YPOBHE CPEIHErO OOILIETO

oOpazoBanus otBoauTcs 136 wacos: B 10 kimacce — 68 yacoB (2 yaca B HEZIENIO), B
11 kmacce — 68 4acoB (2 yaca B HEJEIIO).



COAEPKAHUE OBYYEHUA
10 KUIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO NMO3HAHUA

du3nka — Hayka O npupone. HayuHble METOABI MO3HAHUS OKPY>KAOLIETO
mupa. Ponp D2KcnmepuMeHTa W TEOPUM B IPOLIECCE IMO3HAHUS  TPUPOIBL
OKCIIEPUMEHT B PU3HUKE.

MoaenupoBanue (PU3HUECKAX SBICHUN M mpoueccoB. HaydHBIE THITOTESBI.
OU3NYECKUE 3aKOHBI U TEOPUH. ['paHHIBl MPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBHS.

Pone u Mecto (u3nku B (OPMHUPOBAHWM COBPEMEHHON HAyYHOH KapTUHBI
MUPA, B MPAKTHYECCKON NEATETLHOCTH JIFOACH.

Jlemoncmpayuu

AHanoropele W UU(QPOBBIE H3MEPUTENBHBIE MPUOOPBI, KOMIIBIOTEPHBIC
JATYHAKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABHKEHUE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JBUKCHMSI.
Cucrema orcuéra. TpaekTopus.

[lepemelieHne, CKOPOCTh (CpelHsss CKOPOCTb, MIHOBEHHAs CKOPOCTb) H
YCKOPEHUE MAaTEPUATBHOW TOYKHM, MX MPOCKIMM HA OCH CHCTEMBI KOOPAMHAT.
Cno>keHHe NEPEMEICHUI U CIIOKEHUE CKOPOCTEM.

PaBHOMEpPHOE M PAaBHOYCKOPEHHOE MPSAMOJIMHEHHOE IBWXCHHE. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHs, NOYTH U MEPEMECUICHHS
MaTEPUATBHON TOUKHA OT BPEMEHHU.

CBoOOoHOE aficHUE. Y CKOPEHUE CBOOOIHOTO NAJACHUSI.

KpuBonuueliHoe  apwkeHue. J[BH)KCHME  MATEpUAIbHOW  TOYKM 1O
OKPY>KHOCTH C MOCTOSIHHOH N0 MOAYJIK CKOPOCTBIO. YTIIOBasi CKOPOCTb, JIMHEHAsS
ckopoctb. [lepron u yactora oOpawmeHus. LIeHTpOCTPpEMUTENTEHOE YCKOPEHUE.

TexHUYEeCKHE YCTPOMCTBA M MPAKTUYECKOE TNPUMEHEHHUE. CHUAOMETP,
JBW>KCHHUE CHAPSIOB, LICTTHBIE H PEMEHHBIE MIEPEIAYUH.

Jlemoncmpayuu

Moaenbe cucTeMbl OTCUETA, WIUTFOCTPALMS KHHEMATHYECKUX XapPaKTEPUCTUK
JBUKCHHSI.

[TpeoOpa3oBanre ABMKCHHIN € MCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TaneHue T€n B BO3AYXE U B PA3PEIKEHHOM MTPOCTPAHCTBE.



HaGmronenne aukeHust Tena, OPOLICHHOrO MOJX YIJIOM K TOPU3OHTY W
TOPU30HTAIBHO.

H3mepenue yckopeHust CBOOOTHOTO MaCHHSI.

Hamnpasnenue ckopocTy pu ABMYKEHUM 10 OKPY>KHOCTH.

Vuenuueckuit sxcnepumenm, niabopamopiivie pabomul

H3yueHne HEPABHOMEPHOIO ABWXKEHMS C LEIBIO ONPEACICHUS MTHOBEHHOR
CKOPOCTH.

HccnenoBaHue COOTHOLIECHHsST MEKIAY NYTSAMH, NPOMACHHBIMHA TEIOM 34
MOCJIEOBATENBHBIE  PABHBIE NPOMEXYTKM BPEMEHM IMPU  PABHOYCKOPEHHOM
JBMOKEHUM C HAYAJIbHON CKOPOCTBIO, PABHOMN HYJIIO.

H3yueHune nBMKEHUS aprUKa B BA3KON KM IKOCTH.

H3yuenne nBmxeHNs T€a, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[TpuHuun  otHocutenvHOCTH  [amunes. IlepBeii  3akoH  HbproToHA.
HMHepumanbHbele CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpuHuun cynepno3uumu cuil. Bropo#t 3akoH Herorona
JUTsl MATEPUAaNbHON TOUKK. Tpetnii 3aKkoH HbroTOHA AT MaTepuanbHbIX TOUYEK.

3aKkOH BCeMUpPHOro TsAroreHus. Cuia Tsokectd. IlepBas KocMHueckas
CKOPOCTb.

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

Tpenue. Bunapl TpeHus (MOKOS, CKONBbKEHUs, KaueHust). Cuna tpenus. Cyxoe
TpeHue. Cuia TPEHMs CKONBKECHUS U CHIIAa TpeHUs nmokos. KoadduuueHt tpenus.
Cuna conpoTUBIEHUS TP IBHXKEHHUH TEJA B )KUIKOCTH MJTU Ta3€.

[TocTynaTenbHOE U BpalaTesbHOE ABMKECHHE a0COMIOTHO TBEPAOTO TEINA.

MOMEHT CHIIBI OTHOCHUTENIBHO OCH BpatieHusd. [liedo cuiel. YcimoBus
paBHOBeECHs TBEPAOIO Tea.

TeXHUYECKUE YCTPOMCTBA M NPAKTHYECKOE NPUMEHEHUE. MMOILIMITHUKH,
JIBUOKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHre UHEPIUH.

CpaBHEHHE MacC B3aUMOACHCTBYIOIIMX TEN.

Bropoii 3akoH HeroToHa.

Hsmepenune cu.

Cno>xeHue cui.

3aBUCUMOCTh CHJIbI YIPYTOCTH OT AC(POPMALIHH.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NAJICHUH.

CpaBHEHHUE CUJT TPEHUSI TTOKOS, KQUEHUS U CKOIBKCHUS.

YcnoBus paBHOBECHS TBEPAOIo Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul



Hzyuenne nukeHus OpycKa Mo HAKJIOHHON TUIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH CWJI YIIPYTOCTH, BOZHUKAKOIIMX B MPYXKUHE U
PE3NHOBOM 00paslie, OT UX AehOPMALIHH.

HccnenoBanne yCIIOBUII paBHOBECHS TBEPIOIO Tela, HMMEKOLIErO0 OCh
BpALICHUS.

Tema 3. 3akoHbl COXpAHEHUA 6 MEXAHUKE

HWMmmysibc MarepuaibHON TOYKHM (Tena), CHCTEMBI MATEPHATBHBIX TOYEK.
WMnyneC CWJIBI U M3MEHEHUE HMITYJIbCA TeEJA. 3aKOH COXPAHEHUS MMIYJIbCA.
PeaktBHOE NBIDOKEHHE.

PaGora cuibl. MOIIHOCTE CHITHI.

Kunernueckass 3HeEprusi MarepHalbHOM TOUkW. Teopema 00 H3MEHEHHH
KUHETUYECKON DHEPTUH.

ITorenunaneHas SHEPIHUs. [ToreHumansHas SHEPrus yIpyro
ne(popMUpOBaHHOW  mpyxkuHbl.  [loTeHUManbHass >HEpPrust Tena  BONM3M
MOBEPXHOCTH 3EMJIN.

[ToTeHUMANbHBIE W HENOTCHUMAIbHbIE  CWibl.  CBsa3b  paboTHI
HEMOTEHIMAIBHBIX CHJI C M3MEHEHUEM MEXAHWYECKOM SHEPIMM CHCTEMBI TEIL
3aKOH COXPAHEHUS MEXAHUYECKOW SHEPTHH.

Yupyrue u Heynpyrue CTOJIKHOBEHUSI.

TeXHUYECKUE YCTPOMCTBA M NMPAKTHYECKOE NPUMEHEHHUE. BOJOMET, KOIED,
MPY>KMHHBII MUCTOJIET, IBUYKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE NBIDKEHHE.

[lepexoa MOTEHIMAIBHON SHEPIHH B KWHETHYECKYHO U 0OPATHO.

Vuenuueckuit sxcnepumenm, niabopamopiivie pabomul

H3yuyeHne aOCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MASTHUKOB.

HccnenoBanune cBs3u pabOThl CHIIBI C U3MEHEHHEM MEXAHWYECKOH SHEPrUM
TEJIA HA IPUMEPE PACTHKEHHUS PE3UHOBOIO JKI'YTa.

Pazpnen 3. Mosieky/sipHasi pu3nKa 1 TEPMOJIMHAMUKA
Tema 1. OcHO8bI MONEKYIAPHO-KUHEMUYUECKOU meopuu
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETHYECKOM TEOPUHM M UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe naBwxkeHue. Juddysms. Xapakrep IBWKCHHS U
B3aMMOJCHCTBHS YacTHI[ BewlecTBa. MOJENH CTPOEHMs Ta30B, XUAKOCTEH W
TBEPABIX TN U OOBICHEHHE CBOWCTB BEIIECTBA HA OCHOBE 3THX MoAeneil. Macca n
pa3Mepsl Mosieky. KonnyecTBo BemecTBa. [loctossHHas ABoOraapo.



TenmoBoe paBHOBecue. Temmeparypa u e€ uaMmepenue. llkana temmeparyp
Llenbcus.

Mopens  wuaeanbHOro  raza.  OCHOBHOE€  YPAaBHEHHME  MOJIEKYJISIPHO-
KAHETUYECKOW TEOpUM WACATBHOrO rasza. AOCONOTHAs TeMmmeparypa Kak mepa
CPEOHEH KMHETMYECKOW SHEPruu TEIUIOBOTO ABWKECHMs dacTul rasza. [llkana
temneparyp Kenesuna. 1 a3oBble 3akOHBL. YpaBHeHUe Menaeneesa—Kanepona.
3akoH JlasbTOoHA. M30MpONECCH B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIUYECTBOM
BenlecTBa. ['paduueckoe NpPEaCTaBICHUE H30MPOLECCOB. HM30TEPMA, HM30XO0Pa,
uzo0apa.

TeXHUYECKHE YCTPOMCTBA M MPAKTHYECKOE TPUMEHEHHUE. TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbITEL, JOKA3bIBAKOLIME TUCKPETHOE CTPOCHHME BEIIECTBA, (oTorpadpuu
MOJIEKYJT OPTaHUYECKAX COCTNHEHUM.

OnbITel 0 1M Py3un KUAKOCTER U ra30B.

Moaenb OpOyHOBCKOTO JIBUKEHUSI.

Mogens onsbita LITepHa.

OnbITHI, JOKa3bIBAKOIINE CYILLECTBOBAHME MEXMOJIEKYJIIPHOTO
B3aUMOJIEVCTBUSL.

Mopenb, WUTFOCTPUPYOLIAS TPUPOAY JABICHUS Ia3a HA CTEHKU COCY 1a.

OnbITEl, WUTIOCTPUPYIOIIAE YPABHEHWUE COCTOSHHAS WACATBHOTO Trasa,
M30IPOLIECCHI.

Vuenuuecruii skcnepumenm, 1abopamopisie pabomol

OnpeneneHue Maccel BO3AyXa B KIIACCHOM KOMHATE HA OCHOBE M3MEPECHMMA
00BbEMa KOMHATHI, JABJICHHAS U TEMIIEPATYPhl BO31yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEXKIY TAPAMETPAMH COCTOSHUS PA3PEKEHHOTO
rasa.

Tema 2. OcHoebl mepmMoOUHAMUKU

TepMoauHaMUUECKass CUCTEMA. BHYTPEHHSSI SHEPrusi TEPMOJMHAMUYECCKON
CUCTEMBI U CIOCOObI €€ n3MeHeHHsl. KomuecTBO TemoThl U pabota. BHyTpeHHsIs
BHEPrUst  OJHOATOMHOTO  MACAIBHOrO  rasa.  Buasl  Temionepenauu:
TEIIONMPOBOAHOCTh, KOHBEKIMS, U3JIyYCHHE. Y ACNIbHAS TEIUIOEMKOCTh BEILECTBA.
KonuyecTBO TEIUTOTHI TPH TEIUTIONEPEAAYE.

[Tonstue 06 ammabGatHOoM mpouecce. [lepBblii 3aKOH TEPMOAMHAMUKH.
[IpuMeHEeHHE TEPBOrO 3aKOHA TEPMOJMHAMUKH K u3onpoueccam. ['paduueckas
UHTEepnpeTanus padboThl rasa.

BTtopoii 3akoH TepMoaguHamMuku. HeoOpaTuMOCTh MPOIIECCOB B TPUPOJIE.

TemioBple  MammHbl.  [IpUHOMNBL  JEHCTBUS — TEIUIOBBIX — MAIIWH.
[TpeoOpazoBaHusi HEPruM B TEIUIOBBIX MamnHaX. Koa(PUIMEHT Monae3HOro
9



neicTBus TemoBoid mammubl. [{ukn KapHo w ero ko3@uuuUEHT MOoJIe3HOTO
JAEUCTBHSL. DKOJOTHYECKUE MPOOIEMBI TETUIOIHEPTETHKH.

TexXHUYECKHE YCTPONCTBA W MPAKTHYECKOE MNPHUMEHCHHWE. JIBUTATEllb
BHYTPEHHETO CrOPaHUs, OBITOBOM XONOMIBHUK, KOHIULIMOHED.

Jlemoncmpayuu

H3MeHeHne BHYTPEHHEH SHEPrUM Tejla MPH COBEPILICHUM PaOOTHL. BBUICT
npoOKkM W3 OYTBUIKM TOJ JCHCTBUEM CXXATOrO BO3/yXa, HarpeBaHue >gupa B
JaTyHHOU TPyOKe MyTEM TPEeHUs (BUACOIEMOHCTPALINS ).

H3MeHeHrne BHYTPEHHEN SHEPTUAM (TEMITEpATyPhl) TeNla MPH TEMIONEPEaaye.

OneIT 1o anmabaTHOMY PACHIMPEHUI0 BO3AyXa (OMBIT € BO3AYLIHBIM
OTHUBOM ).

Moaenu napoBoii TypOMHBIL, ABUTaTENsl BHYTPEHHETO CTOPaHUsl, PEAKTHBHOTO
JBUTATETIS.

Vuenuuecuii sxcnepumenm, 1abopamoptsie pabomei

H3mepenue yaenbHOM TemIoEMKOCTH.

Tema 3. Azpecammnuie cocmoanun eeujecmea. Pazoevie nepexoonvl

[TapooOpa3oBanue u koHacHcaims. Mcmapenue u kunenue. AOCONOTHaS U
OTHOCHTENIbHAS BIQKHOCTh BO3Ayxa. HachllleHHBIH map. YaenbHas Temaora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYPbI KUTIEHHS OT 1aBJICHUSI.

Teépnoe Teno. Kpucrammueckne u aMopHbIE T€na. AHU30TPONUSI CBOWCTB
kpuctaioB. Kuakue kpuctaiibl. CoOBpeMEHHbIE Martepuansl. [lnaBieHue u
KpUCTA/IM3auus. Y IesibHas TEIoTa miaeineHus. CyonuManus.

YpaBHEHUE TEMIOBOIO OanaHca.

TeXHUYECKUE YCTPOMCTBA M NPAKTHYECKOE MNPUMEHEHHE. TUTPOMETP W
NCUXPOMETP, KAJTOPHUMETP, TEXHOJIOTUN MOJIyYCHUS COBPEMEHHBIX MAaTEPHAJIOB, B
TOM YMCJIE HAHOMATEPHAJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoIiCTBa HACHIIICHHBIX APOB.

Kunenne npy MOHM>KEHHOM JTaBJICHHM.

CnocoObl U3MEPEHUS BIAKHOCTH.

HaGnronenne HarpeBaHus ¥ MIaBJICHUAS KPUCTAINTMYECKOTO BEIIECTRA.

JleMOHCTpauust KpUCTAILJIOB.

Vuenuueckuii sxcnepumenm, 1abopamopsie pabomei

H3mepeHnne OTHOCUTENBHON BIIAJKHOCTH BO3AYXa.

Pasznen 4. daekrpoanHaMuka
Tema 1. Inekmpocmamuka
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OneKTpu3aums Tell. OJEKTPUYECKUi 3apsan. J(Ba BHIA BIEKTPUYECKUX
3apanoB. [IpOBOJHUKH, IMANEKTPUKKA W TOJYIPOBOJHUKH. 3aKOH COXPaHEHUS
BIEKTPUYECKOTO 3apsAaa.

B3aunmopeiicteue 3apsaoB. 3akoH KyioHa. TOYEUHBIN 3NEKTPUYECKUI 3aps.
Onexkrtpuyeckoe none.  HanpsokEHHOCTB  BNIEKTPUUYECKOro monis.  lIpuHoun
CYNEPIO3ULHANA SJIEKTPAUECKUX NOJEH. JIMHUM HANPSHKEHHOCTH BIEKTPUYECKOTO
TOJIS.

Pabora cun  snekrpocratmueckoro  mossa.  [lorennuman.  PasHocTh
NOTEHUUAIOB. [IPOBOJHUKM M JUAJNEKTPUKKA B BJIEKTPOCTATUYECKOM  IIOJIE.
Jlnonexkrpuyeckas NpOHULAEMOCTb.

OnexkTpoéMKocTh. KoHaeHcaTop. DNEeKTPOEMKOCTh TUIOCKOTO KOHAECHCATOPA.
DHEprus 3apsHKEHHOTO KOHACHCATOPa.

TeXHUYECKME YCTPOWCTBA M MPAKTUYECKOE NPUMEHEHHUE. SIIEKTPOCKOIL,
ANEKTPOMETP, DSIEKTPOCTATHYECKAs 3allMTa, 3a3€MJICHHE JIIEKTPONPUOOPOB,
KOHJEHCATOP, KOMUPOBAJIBHEIN amnmapar, CTPYWHBIA IIPUHTED.

Jlemoncmpayuu

YCTpoiCTBO M IPUHLAI JEWCTBUSA DIIEKTPOMETPA.

B3anMoaeicTBuE HAAIEKTPU30BAHHBIX TE.

DNEKTPUUECKOE TOJIE 3aPSKEHHBIX TEI.

[TpOBOIHMKH B SJIEKTPOCTATUYECKOM TIOJIE.

ONEKTPOCTATHYECKAS 3aLUTA.

JIUDIIEKTPUKH B IIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTDb  BJIEKTPOEMKOCTM  TUIOCKOTO KOHAEHCATOpa OT  IUIOLIAAH
TUTACTUH, PACCTOSIHUS MEXKAY HUMU U JUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHEprus 3apsyKEHHOTO KOHICHCATOPA.

Vuenuueckuit sxcnepumenm, niabopamopiivie pabomul

H3mepenne 3meKTpoEMKOCTH KOHACHCATOPA.

Tema 2. Ilocmoannoslii 31ekmpuyeckuil mok. Toku ¢ pasnuyHsix cpeoax

ONEKTPUUYECKANA TOK. YCIIOBUS CYIIECTBOBAHMUS JJIEKTPUYECKOIO TOKA.
Hcrounnkm Toka. Cuna toka. [10CTOSHHBIN TOK.

Hanpspkenue. 3akon OMa JU1st ydacTka LIETIH.

ONEKTPUUYECKOE CONMPOTUBICHUE. YIECIBHOE CONPOTUBIICHAE BEIIECTBA.
[TocnenoBarenbHOE, MAPATUIENBHOE, CMEIIAHHOE COETMHEHHUE TIPOBOJIHHUKOB.

PabGora »snektpuueckoro Toka. 3akoH Jxoyms—JIeHma.  MOIIHOCTB
BIEKTPUYECKOrO TOKA.

ONEKTPOABMXKYLIAS CUJIa U BHYTPEHHEE CONPOTMBIIEHUE MCTOYHHMKA TOKA.
3akoH Oma J1 MOJTHOM (3aMKHYTOM ) JIEKTpUUYECKOH 1enu. KOpoTKoe 3aMbIKaHUE.

ONEKTPOHHAs  NPOBOAMMOCTH  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONMPOTHUBJICHUS METAIIOB OT TeMIneparypbl. CBEPXIPOBOAUMOCTb.
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ONEKTPAYECKUH TOK B BakyyMme. CBOICTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpOBOIHHKH. CoOcTBeHHass  u IpUMECHAss  MPOBOAUMOCTH
NOJyMPOBOJHUKOB. CBOiCTBA p—n-niepexona. [1oaynmpoBoOHUKOBEIE TPHOOPHI.

ONEeKTPUYECKMH TOK B pacTBOpax MW pacmjiaBax  SJEKTPOJIUTOB.
DNEKTPOJIATHYECKAS TUCCOLMALUS. DIEKTPOIIU3.

ONEKTpUUeCKuid TOK B ra3ax. CaMOCTOATEIIbHBIA M HECAMOCTOSTEIIBHBIN
paspsa. Monnus. [Lazma.

TexHUUYEeCKHE YCTPOWCTBA M MPAKTUYECKOE TMPUMEHEHHME. aAMIIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHWMKH TOKA, DSJEKTPOHArPEBATEIBHBIE MPUOOPHI,
AJNIEKTPOOCBETUTENBHBIE MPUOOPHI, TEPMOMETP CONMPOTHUBIICHUS, BAKYYMHBINA O,
TEPMHUCTOPBI U POTOPE3UCTOPHI, MOTYTPOBOTHUKOBBII THO, TaIbBAHUKA.

Jlemoncmpayuu

H3mepenue CUiTbl TOKA U HAMTPSIKEHMSI.

3aBUCUMOCTb COMPOTHBIICHUS LWJIMHAPAYECKUX MPOBOAHUKOB OT JIMHBL,
TUIOIA/IM TIOTIEPEYHOTO CEUEHUS U MaTepuaa.

CMeIIaHHOE COEIMHEHNE MTPOBOIHUKOB.

[Ipsmoe w3MepeHue BIICKTPOABIKYIIEH cuiibl. KoOpoTkoe 3amblkaHHe
raJIbBAHUYECKOTO 3JIEMEHTA W OLICHKA BHYTPEHHETO COMPOTHUBIICHUSI.

3aBUCUMOCTB COMTPOTUBIIEHHS] METAJUIOB OT TEMIEPATYPHI.

[TpoBOAMMOCTE SIIEKTPOJTUTOB.

HckpoBoii pa3psia 1 TPOBOAUMOCTh BO3AyXa.

OAHOCTOPOHHSSI MPOBOIUMOCTD JUOJIA.

Vuenuueckuit sxcnepumenm, niabopamopiivie pabomul

H3yueHne CMEaHHOro COCIMHEHUS PE3UCTOPOB.

H3MepeHue 3eKTpOABHXKYIIEH CHIIBI MCTOYHMKA TOKA W €r0 BHYTPEHHETO
COIMPOTHUBIICHUSI.

HaOntonenue snekrponusa.

MexnpeaMeTHbie CBA3H

Hzyuenne kypca ¢pusmku 6a30Boro ypoBHs B 10 Kiacce OCYIIECTBISIETCS C
YU4ETOM COJEPIKATENBHBIX MEXIPEIAMETHBIX CBSI3€H € KypcamMM MAaTeMaTHKH,
OHMOJIOrMH, XUMHH, T€Orpaduu U TEXHOJIOTUH.

Medicnpeomemnvie nomsimusi, CBI3aHHBIE C U3YYCHHEM METOJOB HAYyYHOTO
NO3HAHMS: SIBJICHUE, HAy4HbIH (PaKkT, runore3a, (U3MYECKash BEIMYMHA, 3aKOH,
TeOpusi, HAOMIOJACHHE, SKCIEPUMEHT, MOJEITMPOBAHKE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelieHHEe CHCTEMbl YPAaBHCHWH, JUHEHHAas (yHKOUS,
napadosna, runepooia, uxX rpa@uKd U CBOKMCTBA, TPUTOHOMETPUYECCKUE (DYHKIUH:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI M UX MPOECKIMU HA OCH KOOPAWHAT, CJIO’KEHUE BEKTOPOB.
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buonoecus: MEXaHMYECKOE NABUKEHUE B KUBOH mpupoae, nuddysus, ocMoc,
TEMI000OMEH KUBBIX OPraHU3MOB (BUAbI TEILIONEPEIAUH, TEMIIOBOEC PABHOBECHE),
AIICKTPUYECKUE SBJICHUS B SKUBOH MIPUPOJIE.

Xumusi: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJICKYJT, MOJIb
BEIIECTBA, MOJIAPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIABIX TEJ, KUJIKOCTEN W
ra3oB, JJIEKTPUYECKUE CBOWCTBA METAJJIOB, BJICKTPOJUTUYECKAS UCCOLMALIMS,
raJibBaHuKa.

['eoepachus: BNaKHOCTh BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3OBaAHUE JBUKEHUN C HCIOIB30BAHUEM MEXAHWU3MOB,
YU4ET TPEHUST B TEXHUKE, MOJIIMIHUKA, WCHOJb30BAHUE 3aKOHA COXPAHEHUS
UMITYJIbCA B TEXHUKE (pakeTa, BOAOMET M JAPYIUE), JIBHUrarejib BHYTPEHHETO
cropanusi, napopasi TypOuHa, OBITOBOH XOJIOJUJILHUK, KOHAUIIMOHEDP, TEXHOJIOTHH
MOJIYYCHUS] COBPEMEHHBIX MAaTEpPHaOB, B TOM YHCJIE HAHOMATEPUAIOB, M
HAHOTEXHOJIOTHH, DJICKTPOCTATUYECKAs 3alluTa, 3a3€MJICHUE BJICKTPONPUOOPOB,
KCEPOKC, CTpYHHBIH MPUHTED, AJICKTPOHATrPEBATEIBHBIC npuOOPHI,
AIEKTPOOCBETUTEILHBIE TPUOOPHI, raJIbBAHUKA.

11 KVIACC

Pasznen 4. daekrpoanHaMuka

Tema 3. Mazcnummnoe nosue. INeKMPOMAZHUMHAA UHOYKUUA

[TocTossHHBIE ~ MarHWThHL.  B3aMMOAECHCTBME  MOCTOSHHBIX ~ MArHUTOB.
MarautHoe 1moie. BeKTOop MarHuTHONW WHAYKUMW. [IpuHOMO Cynepro3uiuu
MAarHATHBIX MOJiel. JIMHUM MarHuTHOW WHAYKOWU. KapThHa JNUHWNA MardHuTHOMN
WHIYKLUU TOJIS TOCTOSIHHBIX MArHUTOB.

MarsutHOEe TOJIE TPOBOJHMKA € TOKOM. KapruHa IMHMIA WHAYKIUA
MAarHuTHOIO TOJI UIMHHOTO MPSMOrO INMPOBOJAHHMKA W 3aMKHYTOrO KOJIBLIEBOTO
IIPOBOJIHUKA, KAaTYIIKK ¢ TOKOM. OnbIT Opcrena. Bzaumonencreue npoBOAHUKOB C
TOKOM.

Cwita Amniepa, €€ MOAyJIb U HAMIPABJICHUE,

Cuna Jlopenua, e€ Moaysb U HapaBJIeHKE. [[BH)KEHHE 3aPSHKEHHON YaCTHLLBI
B OJIHOPOJHOM MarHuTHOM mosie. Pabota cunel Jlopenna.

SlBneHue DANEKTPOMArHUTHONW WHAYKUMHU. [IOTOK BEKTOpa MAarHMTHOM
WHAYKOUW. ONEKTPOABMKYLIAsA CUJla WHAYKIUU. 3aKOH JJIEKTPOMArHUTHOR
nHayKuru dapanges.

BuxpeBoe snekTpuuecKoe Tmosie. ONCKTPOJABIKYIIAS CUJa WHIYKIWU B
MIPOBOJHUKE, IBUKYILIEMCS MOCTYNATENBHO B OJHOPOAHOM MAarHUTHOM MOJIE.

IIpaBuino Jlenua.

13



WHIyKTUBHOCTh.  SIBJICHME CAMOMHIAYKLUMH. OJIEKTPOIABIDKYINAS — CHJIA
CAMOWHIYKLIWH.

DHEPrusi MAarHATHOTO TOJISI KATYIIKKU C TOKOM.

ONEKTPOMArHUTHOE TOJIE.

TeXHUYECKUE YCTPOMCTBA M MPAKTHYECKOE MPUMEHEHHE: MOCTOSHHBIE
MAarHdTHl, BJEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEM BIIEMEHTAPHBIX
YacCTHUL, MHIYKIIMOHHAS T1E€Yb.

Jlemoncmpayuu

OneiT Operena.

OTKIIOHEHUE STIEKTPOHHOTO IMYYKAa MATHUTHBIM TOJIEM.

JIMHUM MHAYKIMU MAarHATHOTO TIOJIS.

BzanmoneiicTBre 1BYX TPOBOJIHUKOB € TOKOM.

Cwta Amnepa.

JeiictBue cuiibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBIIeHUE DIIEKTPOMArHUTHON UHAYKLUH.

IIpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOABMIKYILEH CHIIBI MHAYKIIUU OT CKOPOCTH U3MEHEHMS
MAarHATHOIO MOTOKA.

SIBiieHrE CaMOMHAYKLIHH.

Vuenuueckuit sxcnepumenm, niabopamopiivie pabomul

H3yyeHne MarHuTHOrO MoJjis KaTyIIKKA ¢ TOKOM.

Hccnenoanue AecTBHA NOCTOSIHHOTO MarHUTa Ha paMKy € TOKOM.

HccnenoBanue sBICHHAS SJIEKTPOMArHUTHON UHAYKLUH.

Paznen S. KosieOaHusi 1 BOJIHBI

Tema 1. Mexanuueckue u INeKMPOMACHUMHbIE KO1EOAHUA

KonebGarenpnas  cucrema.  CBOOOAHBIE ~ MEXAQHMYECKHE  KOJICOQHMSI.
["apmonnueckue konebanus. Ilepron, wactota, ammMTyaa U ¢asa KoJcOaHHA.
IIpy>xuHHBIA MasTHUK. MareMaTU4eCKUil MasATHUK. YPAaBHEHUE TAaPMOHWYECKHUX
koneOanuii. [IpeBpamenue 3Heprum Npyu rapMOHUYECKHAX KOJICOAHHSIX.

KoneGatenbublii  kKOHTYp. CBOOOJHBIE AJICKTPOMArHUTHBIE KOJICOAHUS B
UACATbHOM KOJEOATEbHOM KOHTYPE. AHAJIOTHS MEXKIY MEXAHWYECKHUMU U
ANIEKTPOMArHUTHBIMKA  KosicOaHusiMu. Dopmyna TomcoHa. 3aKkOH COXPAaHCHUs
SHEPrUM B UICATBHOM KOJIEOATEIBHOM KOHTYPE.

[IpencraBnenue 0 3aryxarmux KoneOaHusx. BeIHYKICHHbIE MEXaHUYECKHE
KoneOanus. Pe3oHanc. BIHYXICHHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHHUS.

[Tepemennblii  TOK. CHHYCOMIANBHBIA NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOIO TOKA. AMIUIMTYJHOE W JCHCTBYIOIIEEC 3HAYEHUE CUIIBI TOKA M
HaIPSKCHUS.
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Tpanchopmarop. IIponsBoacTBo, nepenaya U NOTPEOICHUE IICKTPUUYECCKON
SHEPIUU. DKOJIOTMYECKUE PUCKM MPH MPOU3BOACTBE MIEKTPO3HEprun. Kymnerypa
MCITOJIb30BAHUS BNIEKTPOIHEPTHH B MIOBCEIHEBHOM YKU3HH.

TeXHUYECKUE YCTPOMCTBA M NPAKTUUYECKOE NPUMEHEHUE. JIICKTPUYECKUMA
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, IMHUM HJIEKTPONEPEaay.

Jlemoncmpayuu

HccnenoBanne mapameTpoB KOJI€OATENbHON CHCTEMBI (MPYXKUHHBIA WA
MaTEeMaTHYECKANA MAsSTHUK).

HaOntonenue 3aryxarommx KojaeOaHui.

HccnenoBanmne CBOHCTB BBIHYKACHHBIX KOJICOAHUIA.

HaOntonenue peonanca.

CBOOOHBIE IIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuuiorpaMMel (3aBUCHMOCTH CHJTBI TOKA M HAMPSDKEHUST OT BPEMEHH ) IS
ANEKTPOMArHUTHBIX KOJICOAHWIA.

Pe3oHaHc mnpu MOCHEAOBATENILBHOM COCAVMHEHUM PE3UCTOPA, KATYLIKA
WHIAYKTUBHOCTH U KOHAECHCATOPA.

Mopenb TUHUM SIIEKTPONEPENAYH.

Vuenuueckuit sxcnepumenm, niabopamopiivie pabomul

HccnenoBanne 3aBUCUMOCTH MEPUOAA MAJIbIX KOJeOaHWil Ipy3a HA HUTH OT
JUIMHBI HUTU W MacChI TPy3a.

HccnenoBanne MEPEMEHHOr0 TOKA B LENM M3 MOCIEAOBATENIBHO
COCIMHEHHBIX KOHICHCATOPA, KATYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbIE 60JIHbI

Mexanudeckue BOJIHBI, ycinoBus pacnpoctpaHeHus. llepumon. CkopocTh
pacnpoCTpaHeHUss W JUIMHA BOJIHBL. llomepeyHple W NPOJOJBHBIE  BOJIHHBL.
HuTepdepenuus u mudpakiuus MEXaHUYECKUX BOJIH.

3Byk. CKOpOCTh 3ByKa. [ poMKOCTh 3BYKa. Beicota ToHa. TemMOp 3ByKa.

ONEKTPOMArHATHBIE BOJIHBL. Y CIIOBUAS M3JYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuenTtanus BekropoB E, B, V B snekrpomarautHoi BomHe. CBOKMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPAKCHHE, MPEJIOMIICHHE, MONSpU3alus, Au(pakums,
uHTepPepeHms. CKOPOCTh SIEKTPOMArHUTHBIX BOJIH.

[IIkana 3nMeKTPOMArHUTHBIX BOJIH. [IpUMEHEHHE BNEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUMOEl pagOCBI3H U TENEBUACHUA. Pannomokanus.

DNEKTPOMArHUTHOE 3arpsA3HEHUE OKPYKAKOLICH CPEbI.

TeXHUYECKUE YCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHUE. MY3bIKAJIBHBIC
WHCTPYMEHTHI, YJIBTPA3BYKOBAs IMArHOCTHKA B TEXHUKE M MEIMLMHE, paaap,
paMONTPUEMHUK, TEICBU30P, aHTeHHA, TeaedoH, CBU-neus.

Jlemoncmpayuu
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OO0pazoBaHue W paCIPOCTPAHEHUE MONEPEUYHBIX U MPOIOJIbHBIX BOJIH.

Konebntonieecs T€10 KaK HCTOUHUK 3BYKA.

HaGnronenne oTpaskeHus U NPEIOMIIEHUS MEXaHUYECKUX BOJTH.

HaGnronenne natephepeHiny n AuPpakiiid MEXaHHUYECKAX BOJTH.

3BYKOBOM pE30HAHC.

HaGnronenne cBs3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYI0H H
YacTOTON KOJieOaHmil.

HccnepoBanne  CBOWCTB  BJIEKTPOMArHUTHBIX — BOJIH: OTPAXKEHUE,
NPETOMIIEHUE, MOJISIpU3anust, AU paKuus, UHTEPPEPEHLIMSL.

Tema 3. Onmuka

I'eomerpuyeckas onrtuka. I[IpsaMonuHENRHOE pacnpoCcTpaHEHUE CBETA B
OJHOPOJHOM cpeae. JIyu cBeTa. ToYeUHbI UCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OTpakeHUs ceta. [locTpoeHne m3o0paxeHHuil B
TJIOCKOM 3€pKaJIe.

[TpenomiieHne cBeTa. 3aKOHBI MPETOMIICHUS CBeTa. AGCONIFOTHBIN NOKa3aTelb
npenomneHus. [lonHoe BHyTpeHHee oOTpakeHue. [IpemenbHBI yrosl MOJHOTO
BHYTPEHHETO OTPAKECHUSI.

Jucnepcus ceeta. CrioxkHbli coctas Oenoro ceera. Lger.

CoOuparonie W paccerBarouiie JuH3bl. ToHkas JsHMH3a. DOKyCHOE
paccTosHUE W ONTWYECKas CWiIa TOHKOM JMH3BL [locTpoeHne wm3o0pakeHHid B
COOMPAKIIMX W pacceuBarOIIUX JIMH3aX. DOpPMyJia TOHKOW JIMH3BI. YBEITUYCHUE,
JTaBacMOE€ JINH30M.

[Ipenensl nPUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBas ontuka. WHTepdepeHums cBera. KorepeHTHble HMCTOYHHKM.
VYcinoBuss HaOMIOJACHHUST MAKCHMyMOB W MUHMMYMOB B HHTEP(PEPECHUMOHHON
KapTUHE OT JBYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaknus cBera. JudpakuuoHHas peumiéTka. YCIoBUE HaOMHOACHUS
IVIABHBIX ~MAKCMMyMOB TIPH  TMAJECHUM  MOHOXPOMATHYECKOrO CBE€Ta Ha
TU(PPAKIMOHHYIO PELIETKY.

ITonsgpusanus ceera.

TeXHUYECKUE YCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHUE. OYKH, JIyIa,
(oroanmapar, NPOCKLUMOHHBIA anmapar, MUKPOCKOIL, TEJIECKON, BOJIOKOHHAS
ONTUKA, AM(PPAKLIHOHHAS PEIIETKA, TOJISIPOHI.

Jlemoncmpayuu

[IpAMONMHENHOE PACHPOCTPAHEHUE, OTPAKEHUE M TPEIOMIICHUE CBETA.
Ontryeckue TpudopHI.

[TonHoe BHyTpeHHEE OTpakeHUe. Moaenb CBETOBOA.

HccenenoBanue cBOWCTB M300paKEHMI B TMH3AX.

Moaenu MUKPOCKOTIa, TEJIECKOIIA.
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HaOntonenue natepdepeHinm ceera.

HaOmtonenue nudpakium ceera.

HaOntonenue aucnepcun cBeTa.

[TonydeHue CEKTpa ¢ TOMOIIBIO MPU3MBI.

[TonydeHue cekTpa ¢ MOMOIILIO AMPPAKIIUOHHON PEIIETKH.
Habmronenue noispusaium cBeTa.

Vuenuueckuii sxcnepumenm, niabopamopiivie pabomol
H3mMepeHue nokazaressi MpesioMIICHHsI CTEKIIA.
HccnenoBanue cBOMCTB M300paKeHUi B TMH3AX.
HaOntonenue aucnepcun cBeTa.

Pa3zngen 6. OCHOBBI CIeHAJIBLHOH TEOPHH OTHOCUTEIBHOCTH

['paHuIBl  NPUMEHUMOCTH  Klaccuueckod  mexanuku.  [loctymarbl
CHEUATBHOW TEOPUU OTHOCUTEIIBHOCTU. WHBAPUAHTHOCTH MOMAYJS CKOPOCTH
CBETA B BAKYyM€, IPUHIIUI OTHOCUTEIBHOCTH DHHINTEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aME/JICHUE BPEMEHU U COKpPAILCHUE
JUTHHBI,

DHEprusi U UMMYJIbC PEIITUBUCTCKOMN YaCTHUIIbI.

CBsi3b MacCChl ¢ DHEPrUEH U UMMIYJILCOM PEISTUBUCTCKONW YaCTHUIIBL. DHEPIrUs
MTOKOSI.

Paszpnen 7. KBanroBas Qpusuka

Tema 1. Dnemenmol KaHMOBOU ONMUKU

®dotonbl. ®opmyna [1naHka cBsizu 3HEpruK (POTOHA C €r0 YaCTOTOU. JHEPrUs
¥ UMIYJIBC (POTOHA.

Otkpeitre 1 uccnenoBanue gorordpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
doroadpdekra. YpapHenue OitHIITelHHa A Goroaddekra. «KpacHas rpanunay
dotorpdexra.

JlaBnenue ceeta. OnbiThl [1. H. JIeOGenera.

XUMHYECKOE IEUCTBUE CBETA.

TexHUYeCKuEe YCTPOWCTBA W MPAKTUUYECKOE NPHUMEHEHHE. (DOTORIEMEHT,
(oromaTymk, coaHeuHas Oarapes, CBETOAHO.

Jlemoncmpayuu

®oT0o3(h(PEKT HA YCTAHOBKE C IIMHKOBOU MJIACTUHOM,

Hccnenopanue 3akoHOB BHEIIHETO GoTodhPekTa.

Ceeroamon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma
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Mogpens atoma Tomcona. OnbiTel Pe3epdopia mo paccesHUO o -YaCTHIL.
[Lmanerapuas mMonens aroma. lloctynarel bopa. M3nydyeHue W MOTJIONIEHUE
()OTOHOB TpW TMEPEXOAE aTOMa C OAHOIO YPOBHS SHEPIUM Ha Jpyroi. Buiel
cnekTpoB. CIEKTP YPOBHEW 3HEPIAX aTrOMa BOAOPOIA.

BonnoBele cBoiicTBa yactul. BonHel ne bpoitns. KopnycKyasipHO-BOJHOBOM
Iy aJu3M.

CIIOHTaHHOE U BBIHYKICHHOE U3ITyYECHHE.

TeXHUYECKUE YCTPOMCTBA M NPAKTUUYECKOE NPUMEHEHME. CIIEKTPAIbHBIA
aHasn3 (COEKTPOCKOMN ), Ta3€P, KBAHTOBBII KOMITBIOTED.

Jlemoncmpayuu

Mogpens onwita Pezepdopaa.

Onpenenenue MIMHBI BOJIHBI J1a3€pa.

HaGnronenne TMHERYAThIX CIEKTPOB U3ITyYECHUS.

Jlazep.

Vuenuueckuit sxcnepumenm, niabopamopiivie pabomul

HaGnronenune mmHERYaToro cnekTpa.

Tema 3. Amomnoe. a0po

OKCIEPUMEHTHI, JOKA3bIBAIOIIME CIIO)KHOCTh CTPOCHMs sapa. OTKpbITHE
pammoakTBHOCTA.  OmbITel  Pe3epdopma MO ONpPEACHEHMIO — COCTaBa
pammoakTMBHOrO wm3nydeHus. CBoiictBa anbda-, Oera-, ramma-u3JIy4cHHs.
BimsiHve pagmoaKkTUBHOCTH HA KU BBIE OPraHU3MBI.

OTkpeiTHE TPOTOHA W HeWTpoHa. Hyknonnas moxens snapa ['eiizeHOepra—
HBanenko. 3apsan sapa. MaccoBoe uncno sapa. M30Torsl.

AnbQa-pacnaa. DNEKTPOHHBIA M TO3UTPOHHBIA OeTa-pacnaa. [amma-
U3ITy4YeHHE. 3aKOH PAIMOAKTUBHOIO Pacnaja.

OHEpPrus CBSI3W HYKJIOHOB B siape. SaepHbie cuibl. JleekT Maccehl sapa.

S nepHbie peakuuy. /leneHne U CUHTES sIaep.

Snepueiii peaktop. Tepmosinepuslii cuHTe3. [IpoOneMbl W MEPCHEKTUBBI
SAIEPHOM SHEPTETUKHU. DKOJIOTUYECKUE ACTIEKTHI SACPHON SHEPTETUKH.

DneMeHTapHbIe YacTULbl. OTKPBITUE MO3UTPOHA.

MeTo1bl HaOIFOACHUS U PETUCTPALMH 3JIEMEHTAPHBIX YaCTHULL.

dyHaaMeHTaIbHBIC B3aUMOAEHCTBUSA. EQMHCTBO (PM3HUECKOI KaPTHHBI MUPA.

TeXHUYECKUE YCTPONCTBA U MPAKTUYECKOE NMPUMEHEHHUE. JO3UMETP, Kamepa
BunibcoHa, saepHbIii peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOIIMX YACTHLI.

Vuenuueckuit sxcnepumenm, niabopamopiivie pabomul
HccenenoBanue TpeEKOB YacTul (1O TOTOBBIM (oTOrpadusm).
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Paznen 8. DjieMeHTBI aCTPOHOMUM H ACTPOPU3UKH

Jrarnbl pa3BUTUs aCTPOHOMUM. [IpUKIaIHOE 1 MUPOBO33PEHUYECKOE 3HAUCHHE
ACTPOHOMMHU.

Bun 3Bé3mHoro HeOa. Co3Be3musi, SApKUAE 3BE3NbI, TUIAHETHI, WX BHIUMOE
JIBUKEHUE.

Conneuynas cucrema.

Connue. ConHewHass akTUBHOCTh. HcTounmk sHeprum ConHIA W 3BE3N.
3BE3MbI, UX OCHOBHBIE XAPAKTEPUCTUKH. JlnarpamMMa «CHEKTPAJIbHBIA KIacc —
CBETUMOCTBY». 3BE3JbI TJIABHOM NOCIECA0BATENBHOCTH. 3aBUCHUMOCTH «Macca —
CBETUMOCTBY» Ul 3BE3J TTIABHOM IMOCIIENOBATENBHOCTA. BHYTpEHHEE CTpOCHHE
3BE31. COBPEMEHHBIC NMPEICTABIEHUS O MPOUCXOKIACHUM W 3Bomounna ConHoa u
3BE3M. DTalbl )KU3HU 3BE3 .

Mneunstid 1lyte — Hama [anaktuka. I[lonokeHue u npwkeHue CoJsHIA B
INanaxktuke. Tunel ranakTuk. Pagroranaktiky 1 KBazapsl. UEpHBIE ABIPHI B sApax
raJIaKTHK.

Bceenennas. Pacimpenune Beenennoii. 3akon Xad0na. Paz0eranue raiakTuk.
Teopus boaeioro B3peiBa. PEMMKTOBOE U3ITyYEHHE.

Macmrabnas crpykrypa Beenennoil. Meraranaktuka.

Hepewménnpie mpoOieMbl aCTPOHOMUH.

Vuenuueckue nabmooenus

HaGnronennst HEBOOPYKEHHBIM TJ1A30M € UCMHOJB30BAHUEM KOMIBIOTEPHBIX
NPUJIOKEHUI ISl OMPEACIICHUS TIOJOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JIATy: OCHOBHBIE c0O3Be3ust CEBEPHOIO MONYIIAPHS U IPKUE 3BE3 MBI

HaOmtonenus B Teneckon JlyHel, miaanet, Mueunoro [1yTtu.

O6o0mariee NOBTOpeHue

Pone (u3nkm ©u acTpOHOMHM B HSKOHOMHYECKOH, TEXHOJIOTHUYECKOM,
COLMANTBHON M 3THUECKOH cpepax ACATENbHOCTH YEIOBEKA, POJIb U MECTO (PU3HUKH
¥ ACTPOHOMHH B COBPEMEHHOW HAYYHOH KapTUHE MUPA, poib (PU3HMUECKON TEOpUU
B (OPMUPOBAHMU TMPEACTABICHUI O (PU3MYECKON KAPTMHE MUPA, MECTO
(U3nYEeCKOi KapTUHBI MHpPa B OOLIEM Psy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABJIICHUA M O TIPUPOJIE.

MexnpeaMeTHbie CBA3H

Hzyuenne kypca ¢usmku 6a30BOro ypoBHs B 11 kjmacce OCylIECTBIISIETCS C
VUETOM COAEPKATEIBHBIX MEXKIPEAMETHBIX CBSI3€H C KypcaMM MAaTEMaTHKH,
OHMOJIOrMH, XUMHH, T€Orpaduu U TEXHOJIOTUH.

Meoskcnpeomemnvie noHsamus, CBA3aHHBIE C M3YYEHUEM METOAOB HAYYHOIO
NO3HAHMS: SIBJICHUE, HAy4HbId (hakT, runore3a, QuU3MyecKkas BEIMYMHA, 3aKOH,
Teopusi, HAOMIACHHUE, IKCIEPUMEHT, MOJIETTMPOBAHKUE, MOJIETb, U3MEPEHUE.
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Mamemamuxa: PEWICHUE CUCTEMBI YPABHEHUH, TPUTOHOMETPUUYECKUE
(YHKIMU: CUHYC, KOCHHYC, TAHTE€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJIECTBO, BEKTOPBI U WX MPOEKUMHA HA OCU KOOPIAMHAT, CJIOKECHHUE BEKTOPOB,
MPOU3BOJHBIE DJIEMEHTAPHBIX (PYHKIUH, MPU3HAKK MOJA00US TPEYrOJbLHUKOB,
ONPENEIICHHUE MJIOIIAIN TUIOCKUX (PUTyp U 00BEMA TETT.

buonoeus: >NEKTPUYECKUE SBJICHUS B JKMBOM MNpUPOAE, KoJicOaTeIbHbIC
JIBW)KEHUS B JKUBOUW MPUPOJAE, ONTHUYECKUAE ABICHUSA B KUBOU NPUPOJE, AECUCTBUE
paaualy Ha )KUBbIC OPraHU3MBL.

Xumus: CTPOCHUE aTOMOB U MOJIEKYJI, KPUCTALIAYECKAS CTPYKTYPa TBEPABIX
TEN, MEXAHU3Mbl OOpa30BaHUSl KPUCTAUIMYECKOM PEIIETKH, CHEKTPaTbHBINA
aHaIms.

l'eocpachus: MarHUTHBIC TOJIFOCA 3€MJIM, 3aJICKM  MarHUTHBIX Py,
(oTOCHhEMKA 36MHOM MOBEPXHOCTH, MPEACKA3AHNE 3EMIIETPSCECHUM.

Texnonocus: JNVHUKM JJIEKTPOINEPEAAY, TEHEPATOP MEPEMEHHOIO TOKA,
3JIEKTPOABUIATElIb, MHAYKUMOHHAA T[€Yb, paaap, PaguONpPUEMHUK, TEJIEBU30P,
anteHHa, TenedoH, CBU-medb, MPOCKIMOHHBIA anmnapar, BOJIOKOHHAs ONTHKA,
COJTHEYHAast Oarapest.
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INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA HPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPE/JHEI'O OBHIEI'O OGPA3OBAHUA

OcBoeHue yueOHOTO mnpeaMera «Du3MKay Ha YPOBHE CPEIHErO OOIIEro
oOpazoBanusl (0a30BbIi YPOBEHB) JOJDKHO OOECHEUUTH JOCTHXKCHUE CIEAYIOIIUX
JMYHOCTHBIX, METAIPEAMETHBIX U TPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIHTATOB.

JIMUYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE Pe3yJIbTAaThl OCBOCHUSI YUEOHOTO NMpeaMeTa « DU3NKa» ITOJKHBI
OTpaXaTb TOTOBHOCTb M CHOCOOHOCTh OOYYarOIUXCS PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHON BHYTPEHHEH NO3WUIMENR JIMYHOCTH, CUCTEMON I[IEHHOCTHBIX
OpUEHTALIWMA, TMO3WTUBHBIX BHYTPEHHUX  YOCKICHHNA, COOTBETCTBYIOLIMX
TPAIULMOHHBIM LEHHOCTSM POCCUHCKOTO OOLIECTBA, PACIIMPEHUE >KA3HEHHOIO
OMBITA U OMNBITA JCIATEIILHOCTH B IMPOLIECCE PEATM3ALMU OCHOBHBIX HAIPABIICHUM
BOCIIMTATENBHON NEATEIBHOCTH, B TOM YHUCIIE B YACTH:

1) rpaskaaHCKOro BOCIIMTAHUS:

c(OPMUPOBAHHOCTh IPAKIAHCKOM MO3ALIMK 00YYArOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUIACKOT0 O0IIECTRA,

OPUHATAE  TPAJAMLMOHHBIX  OOLICUETIOBEYECKUX  T'YMAHUCTHUYECKHX W
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYHO NEATEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
o01iecTBa, y4aCTBOBATh B CAMOYIIPABIIEHUH B 00pa30BaTEIbHON OpraHUu3alNN;

YMEHUE B3aUMOJICHCTBOBATh C COLMATIBHBIMA HHCTUTYTAMU B COOTBETCTBUU C
X QyHKIMSIMHU U HA3HAYCHUEM,

TOTOBHOCTBb K TYMAHMTAPHON U BOJIOHTEPCKON IEATEIBHOCTH,

2) IaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(hOpPMHUPOBAHHOCTh POCCUICKOM TPAKIAHCKOM UOEHTUYHOCTH,
MaTPUOTHU3MA,

LIEHHOCTHOE OTHOIICHHE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTH)KCHHSM
POCCUICKMX YUYEHBIX B 00J1ACTH (PU3UKH U TEXHUKH,

3) AYXOBHO-HPABCTBEHHOT0 BOCIIHTAHUSI:

c()OPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO MOBEICHUS,

CHOCOOHOCTh OLICHMBATh CHUTYALlMI0 W NPHUHAMATHh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh HA MOPAIILHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCIIE B
JCATCIBbHOCTH YUYCHOI'O;

OCO3HAHUE JINYHOTO BKJIaJa B MOCTPOEHUE YCTOMUMBOrO Oy AyILETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMS:
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3CTETUYECKOE OTHOLIEHUE K MUPY, BKJIKOYAs SCTETUKY HAYYHOTO TBOPYECTBA,
OPUCYIIETO (PU3NUECKON HAYKE,

S) Tpy10BOro BOCIMTAHUS:

MHTEPEC K Pa3MuHbIM chepaM Npo(hecCHOHAIBHOM EATENBHOCTH, B TOM
YHCJIE CBA3AHHBIM C (PU3UKOM M TEXHUKON, YMEHUE COBEPIIATh OCO3HAHHBII BBIOOD
Oyaymen mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TJIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K 00PAa30BaHUIO U CaMOOOPa30BaHUIO B 001acTH
(M3KMKK HA TPOTSHKCHUN BCEH KU3HMU,

6) 3K0JIOTHYECKOT0 BOCIIUTAHUS :

Cc()OPMUPOBAHHOCTh 3KOJIOTHYECKOM KyJBTYPBl, OCO3HAHWUE TI00ATBHOTO
XapakTepa 3KOJOTHYECKUX TPOOIIeM;

IUTAHUPOBAHUE W OCYIIECTBICHUE NEVUCTBUIA B OKPYKAFOILEN Cpelie HA OCHOBE
3HAHMS LEJIEW YCTOMYMUBOIO Pa3BUTHS YEIIOBEUECTBA,

pacIIMpEHUE ONbITa AEATEIBHOCTH JKOJIOIMYECKOW HAIPaBICHHOCTA Ha
OCHOBE UMCIOIIMXCS 3HAHUH M0 (PUBUKE;

7) HEHHOCTH HAYYHOT' O NMO3HAHMS

c()OPMUPOBAHHOCT MHMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTUs (PU3HUECKOIN HAYKH,

OCO3HAHME LEHHOCTM HAy4HOW JAEATENIbHOCTH, TOTOBHOCTH B IPOLIECCE
U3y4eHUs  (U3AKM  OCYLIECTBIIATH  NPOEKTHYKD W MCCIEAOBATEIBCKYHO
JEATENBHOCTh MHAMBUYAIBHO U B TPYIIIE.

METAIPEAMETHBIE PE3YJIBTATDBI

Io3HaBaTe/IbHBbIC YHHBEPCAJILHBIC YUeOHbBIC ACiiCTBUSA
ba3oBble Jlornyeckne aeicTBUA:
CaMOCTOATEIbHO  (pOpMyJIMpOBaTH W AKTyaJIu3UpPOBaTh  MPoOOJEMY,
paccMarpuBaTh €€ BCECTOPOHHE,
ONMPEHCIATh IEH JCATSIIBHOCTH, 3aJaBaTh MapaMETPhl U KPUTEPHH HX
JIOCTUIKEHMS,
BBISIBJISITh  3aKOHOMEPHOCTM WM TMPOTHUBOPEYMST B PACCMATPUBAEMBIX
(DU3HYECKUX SBJICHUSX;
pa3pabarbiBaTh TUIAH PEHICHUS MPOOJIEMBI ¢ YYETOM aHajau3a MUMEIOIIUXCS
MATEPUATBHBIX U HEMATEPUATBHBIX PECYPCOB;
BHOCHTb KOPPEKTHUBHI B ICITENBHOCTD, OLIEHUBATh COOTBETCTBHUE PE3YJILTATOR
LETISIM, OLICHABATh PUCKU TIOCJICICTBUIN NEATCILHOCTH,
KOOPJMHUPOBaTH W  BBINOJHATH padOTy B  YCIOBHSIX  PEaJbHOTO,
BUPTYAJIbHOIO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUSI,
pa3BUBATh KPEATUBHOE MBILIJIEHUE TTPUA PEIICHUM JKU3HEHHBIX TPOOJIEM.
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ba3oBble ncciienoBaTebcKue AeiiCTBUS:

BIAJIETh HAYYHON TEPMUHOJIOTUEH, KIIOUEBBHIMU TMOHATUSIMU U METOJIAMU
(u3nYeCKOil HayKW;

BJIQJIETh HABbIKAMU yUEOHO-UCCIIEIOBATENBCKON U MPOSKTHON NEATEIbHOCTH
B 001acTH (PU3UKHK, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOAOB PELICHUs 3a1a4 (PU3MYECKOrO COJACPKAHUS, MPUMEHECHHUIO PA3JIMYHbIX
METO0B MO3HAHUS;

BIAJIETh BUAAMHU JEATEIBHOCTH TO TMOJIyYEHUIO HOBOTO 3HAHUS, €ro
UHTEpNpETAlliK, NpeoOpa30BaHUI0 W MNPUMEHEHHMIO B PA3IUUHBIX YUEOHBIX
CUTYyalUsIX, B TOM YUCIIE TPH CO3JaHUH YYEOHBIX POEKTOB B 00/1acTH (PU3HKH,

BBISIBJIATh TIPUYMHHO-CJICJICTBEHHBIE CBA3M W aKTyaJIM3UpPOBaTh 3aaauy,
BBIJIBUTaTh TUMOTE3y €€ PEUICHUs, HAXOIAWTh apryMEHThl AJis J0Ka3aTeabCTBa
CBOMX YTBEPXKICHUI, 3a1aBaTh MapaMeTPbl U KPUTEPUU PELICHUS;

aQHAJIM3UPOBATh TMOJYYEHHBIE B XOJE PEUICHUS 3a7aud  Pe3yJIbTarhl,
KPUTUYECKHN OLICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCJOBHUSX;

CTaBUTh W (HOPMyJIHpPOBaTH COOCTBEHHBIC 3adauud B 0OPa30BATENBHOMN
JESITENBHOCTH, B TOM YUCIIE IPU U3YUEHUH (PUBUKH;

JaBaTh OLICHKY HOBBIM CUTYAallUsIM, OLIEHUBATh MPUOOPETEHHBIM OMBIT;

yMETh TMEPEHOCUTh 3HAaHUS MO0 (U3MKE B MPAKTUUECKYIO 001acTh
KU3HEAEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIACTEH;

BBIJIBUTATh HOBBIC UJICH, IPEJIAraTh OPUTHHAILHBIE TIOAXOAbl U PELICHHUS;

CTaBUTH MPOOJIEMbI U 33/1a4H, TOMYCKAIOIIUE ATbTEPHATUBHBIE PEILICHUS.

Pabora ¢ napopmanmueii:

BJIQJIETh HABBIKAMU TOJy4YeHUs MH(POpMauu (PU3MUYECKOTO COJACpPKaHUS U3
UCTOYHUKOB PA3HbIX THUIOB, CAMOCTOSTEIBHO OCYIIECTBIIATh TMOUCK, aAHAJIN3,
CUCTEMATH3ALIMI0O U MHTEPIpETali0 MHPOPMALIUK Pa3IUYHBIX BUIOB U (hopM
PEICTABICHHUSI,

OLIEHUBATh JJOCTOBEPHOCTH UH(OPMAIUH;

UCMOJIb30BAaTh  CPEACTBA  MH(POPMALMOHHBIX W KOMMYHUKAIMOHHBIX
TEXHOJIOTUI B PEHICHUM KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3a7a4 € CcoOmojecHUEM TpeOOBaHUMA HSPrOHOMHUKH, TEXHUKUA O€30MacHOCTH,
TUTUEHBI,  PECypcocOEpeKeHUs, TPABOBBIX W  3TUYECKUX HOPM, HOPM
UH(}OPMAIIMOHHOK O€30MaCHOCTH,

CO3/1aBaTh TEKCThl (PU3UUECKOTO COJEPKaHMsI B Pa3IMuUHBIX (QopMarax ¢
yuéTOM Ha3HA4YeHUs UH(OPMALMK U LIETIEBON ayAMTOPUM, BHIOUPAs ONTUMAJIbHYIO
dopMy mpeAcTaBACHUS U BU3yATU3ALUH.
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KoMmyHHKaTHBHBIE YHHBEpPCAIbHbIC Y4eOHbIE IeHCTBHS:

OCYIIECTBIATh OOWIEHWE HA ypokax (M3MKK W BO BHE-YPOUHOM
JEATENBHOCTH,

pacro3HaBaTh MPEANOCHUIKM  KOH(MIUKTHBIX CUTyalMd W CMAr4arh
KOH(DJIMKTBI,

Pa3BEPHYTO M JIOTHYHO H3JIararb CBOK) TOYKY 3PEHUS C WUCIIOJIB30BAHUEM
SI3BIKOBBIX CPEICTB;

[IOHAMAaTh W MCIIOJIB30BATh MPEUMYILNECTBA KOMAHIHOW W WHIWBUIYAIbHON
padoTsI;

BbIOMpATh TEMATHKy W METOJbl COBMECTHBIX ACHCTBHIA C y4€TOM OOLIMX
MHTEPECOB U BO3MOYKHOCTEN KAXKA0I0 WICHA KOJUIEKTUBA,

[IPUHAMATh €A COBMECTHOW  ACATEIILBHOCTHA, OPraHU30BBIBATE U
KOOPAUHHUPOBATH JEUCTBUA 110 €€ IOCTIDKEHUIO. COCTABIIATH IUIAH ACHCTBHIA,
pacnpeacnaTh pojii ¢ Y4YETOM MHEHHHA YYaCTHHKOB, OOCY>KIaTh PE3YyJbTaThl
COBMECTHOI paboTHlI,

OLICHABATh KA4eCTBO CBOEr0 BKJIAJa W KaKIOIO yYaCTHMKA KOMAaHILI B
o0IIMid pe3yapTaT 1Mo pa3padoTaHHBIM KPUTEPHSIM,

[peylaratb HOBBIE TIPOCKTHI, OLICHWBATH WACH C ITIO3WIUA HOBU3HEL,
OPUTMHAJIBHOCTH, IIPAKTHYECKON 3HAYUMOCTH,

OCYIIECTBIIATE IIO3UTHUBHOE CTPATETHYECKOE IOBEACHUE B  Pa3JIMYHBIX
CUTYalUsIX, MPOSBIISATH TBOPYECTBO U BOOOPAXKEHKE, ObITh MHULIMATABHBIM.

PeryasitTuBHbIC YHHBEpPCAJbHbIC Y4eOHbIC AeiicTBHS
Camoopranusanusi:

CaMOCTOSITENTEHO OCYIIECTBIIATh MO3HABATEIBHYIO ACATEIBHOCTh B 00NacTh
(U3NKA W aCTPOHOMHH, BBISBJISATH MPOONEMBI, CTaBUTh W (HOPMYJIHPOBATH
COOCTBEHHEBIC 3a/a4H;

CaMOCTOSITENTBHO COCTABJATh TUIAH PEIICHUS PACUYETHBIX M KAYE€CTBEHHBIX
3a/1a4, MJ1aH BBIMOJHECHHS MPAKTUYECKONW pabOThl ¢ Y4ETOM UMEOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOUYTCHHIA,

JaBaTh OLEHKY HOBBIM CHTYaLUsIM;

pacIMpsITh paMKX yY4EOHOTO MPEIMETA HAa OCHOBE JIMYHBIX TPEAMOYTEHUH;

JieNaTh OCO3HAHHBIA BLIOOP, apryMEHTUpOBaTh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTH 34 PELICHHUE,

OLICHUBATh TPHOOPETEHHBIN OTIBIT,

cnoco0CTBOBATh (POPMHUPOBAHUIO W TMPOSBICHUIO 3pPYIUMLIMU B 00JIacTH
(PM3KKH, TOCTOSTHHO MOBBIIIATE CBOM 00pPa30BATEbHBIN U KYJIBTYPHBII YPOBEHb.

CaMOKOHTPOJ/Ib, 3MOLIHOHAJIbHBINH HHTE/LJIEKT:
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JaBaTh OIEHKY HOBBIM CHUTYallWsIM, BHOCHUTh KOPPEKTUBHI B ACATECIHLHOCTD,
OLICHWBATh COOTBETCTBUE PE3YIBTATOB IIEIISIM,

BJIaJcTh HAaBBIKAMU  TO3HABATENIbHON  pedrekcud  Kak — OCO3HaHWs
COBEpIIACMBIX JCHCTBUM W MBICIUTENIBHBIX MPOIECCOB, WX PE3YJIbTaTOB M
OCHOBAHMWIA,

UCTIOJIb30BaTh MPUEMBI PEQIIEKCHH JUTSl OLEHKH CUTYallMM, BHIOOpA BEPHOTO
peIICHUS;

YMETh OIIEHWBaTh PUCKM W CBOCBPEMEHHO NPUHMMATL PEIICHUS MO WX
CHDKEHUIO,

NPUHKMMATh MOTHUBBI M apTYMEHTHl JPYTMX TIpW aHaliu3e pPe3yJIbTaToB
JCATELHOCTH,

MPUHKUMATH ceOsl, MTOHUMAs CBOM HEJIOCTAaTKH M JJOCTOMHCTRA,

NPUHMMATh MOTHMBBI M apryMEHThl JPYTMX TMpPU aHaliu3e Pe3yJIbTaToB
JCATELHOCTH,

npU3HaBaTh CBOE MIPABO M MPABO APYTUX HA OLITHOKH.

B mporiecce 1OCTHXKEHHUS JIMUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MPOTPaMMBI
no (U3MKE JJI9 YPOBHS CpPEeaHEro ooOmero oOpa3oBaHus Yy 00y4arouuxcs
COBEPIICHCTBYETCS AMOIMOHANTBHBIT UHTEIICKT, npeanoiararoimii
c(hOpMUPOBAHHOCTH:

CaMOCO3HAHUSl, BKJTFOUAIOLIETO CIOCOOHOCTh MOHUMATh CBOE AIMOILMOHATBHOE
COCTOSIHME, BUCTh HAIPABIICHUS PA3BUTHSI COOCTBEHHOW IMOIMOHAILHOM ChEPHI,
OBITH YBEPEHHBIM B Ce0€;

CaMOPETYJIMPOBAHMSI, BKITIOYAIOIIETO CAMOKOHTPOJIb, YMEHHME TPUHUMATH
OTBETCTBEHHOCTb 3a CBOE TMOBEJIEHHE, CHOCOOHOCTh aJaNTUPOBATHCS K
SMOIMOHAIBHBIM U3MEHEHHSM | MPOSIBIIATH THOKOCTD, OBITh OTKPHITHIM HOBOMY;,

BHYTPEHHEH MOTHBAILMHU, BKITIOUAIOIICH CTPEMIICHUE K JOCTHIXKEHHUIO IENH U
yCIEeXy, ONTUMHU3M, WHHMIIMATUBHOCTh, YMEHWE NCHCTBOBATH HCXOJS W3 CBOMX
BO3MOKHOCTEHH,

AMMATUK, BKIIIOYAIOIIEH CTOCOOHOCTh OHUMATh 3MOIMOHAIILHOE COCTOSIHUE
JAPYTUX, YYUTBIBAaTb €r0 TPHU OCYIIECTBICHUM OOIICHMS, CIIOCOOHOCTh K
COUYYBCTBHIO M COMEPEIKUBAHUIO;

COLIMATbHBIX HABBIKOB, BKITFOUAIOLTNX CITOCOOHOCTH BHICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOIBbMU, 3a00TUTHCS, MPOSIBJISTH MHTEPEC W pa3periarh KOHQINKTHI.

HPEJMETHBIE PE3YJbTATHI
K koHiy oOyuenus B 10 kjacce mpeaMeTHbIE PE3ysbTaThl HA 0a30BOM
YPOBHE JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD y 00YYAOIIMXCS YMEHUM:
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JEMOHCTPAPOBATh HA MPUMEPAX POJb M MECTO (M3MKH B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KapTHUHBI MHpPA, B Pa3BUTHHA COBPEMEHHOW TEXHWKA U
TEXHOJIOTUH, B IPAKTHYECKON NEATEIIBHOCTH JIFOACH;

YUMTHIBaTh TPAHULBl NPUMECHEHHS WM3YUYCHHBIX (DU3MYECKUX MOJCIICH:
MaTepuanbHas TOYKA, HHEPUHUAIbHAS CUCTEMA OTCYETA, ADCOMFOTHO TBEPAOE TEINO,
WJICATBHBIA a3, MOJEIIA CTPOCHUS Ta30B, KUAKOCTEA M TBEPABIX TEJ, TOUCUHBIN
ANEKTPUYECKUH 3apsi/i TPU PELICHUN (PU3HUECKUX 3a/1aY,

pacro3HaBarh (PU3MYECKUAE SBIICHUS (MPOLIECCHI) U OOBACHATH UX HA OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJIIPHO-KHHETHYECKOW TEOPHUU CTPOCHHUS BEIECTBA U
OJIEKTPOAVWHAMUKHA.  PAaBHOMEPHOE W PABHOYCKOPEHHOE  MPAMOJIMHEWHOE
JBW)KCHHE, CBOOOJHOE MAAEHUE TEJ, ABWKCHHUE MO0 OKPYXHOCTH, WHEPLUS,
B3auMoicicTBUE TeN, MU Py3us, OPOYHOBCKOE JBUKCHHUE, CTPOEHUE >KUIKOCTEMN
Y TBEPIBIX TEJ, U3BMEHEHUE 00bEMA TEIl TPH HArPEBAHUH (OXJIAKICHUM ), TEMIOBOE
PaBHOBECHE, UCIAPECHUE, KOHIACHCALMA, IUIABJICHHUE, KPUCTA/UIU3ALUs, KUAICHUE,
BJI&KHOCTB BO3/1yXa, MOBBIIICHAE JABJICHUA ra3a IIPU €r0 HarpeBaHUU B 3aKPBITOM
COCyZE, CBA3b MOKAY MapaMeTpamMy COCTOSIHHAS Ta3a B H30Ipoleccax,
DJIEKTpHU3aL TEJI, B3aUMOICUCTBHAE 3apsIOB;

OINKCHIBATh MEXAHWYECKOE NBWKCHHME, MCHOJB3YS (PU3MUECKHAE BETUYHHBIL
KOOpAMHATA, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHia,
AMIIYJIBC T€Jla, KHHETHYECKas DHEPIUs, MOTCHIUAIbHAA JHEPIUs, MEXaHUYCCKasd
paboTa, MEXaHWYECKass MOLIHOCTh, MPW OMNWUCAHWUM TMPABWIBHO TPAKTOBATh
(U3NYECKUIT CMBICIT HMCHOJB3YEMBIX BEJIMYMH, WX OOO3HAYCHHS W €IMHHULBI,
HAaXOAWTh (POPMYJIBI, CBS3BIBAOLIME AAHHYIO (PU3NUYECKYHO BETMUYMHY C APYTUMHU
BEJIMYNHAMM,

ONHUCHIBATh HM3YUYCHHBIC TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SIBJIICHUS,
UCHONB3ys (PU3MYECKHE BEIIMYMHBL JABICHHE Tra3za, TEMIOEPaTypa, CpeaHss
KHHETHYECKAsT DHEPIUs XaOTUUYECKOIO ABWIKECHMS MOJIEKYJI, CPEAHEKBAApaTHIHASL
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIJIOTHI, BHYTPEHHSL 3HEprus, paboTa rasa,
KO3((PUIMEHT TMOJIE3HOTO JEHCTBUS TEIMJIOBOIO JIBUraTels, NPH ONHUCAHWUHU
NPABWJIBHO TPAKTOBATh (PU3WYECKUH CMBICT MCHOJB3YEMBIX BEIIMYHMH, WX
00O3HAYCHUsT W COWHUIBL, HAXOAWUTb (OPMYJIbL, CBS3BIBAOIIMEC JTAHHYIO
(pU3NYECKYIO BEMYHMHY C JPYTMMH BENNYUHAM;

OIHUCHIBATH U3YUYCHHBIC JJIEKTPUYCCKUE CBOWCTBA BEIIECTBA U DJIEKTPUUECCKIE
SBJICHUS (ITPOLIECCHI), UCMOJIB3YSl (PU3UUYECKUE BEIMUMHBL. SJICKTPUYCCKHUNA 3apsij,
DJIEKTPUUECKOE T10JIE, HAPSHKEHHOCTD I0JIs, MOTEHIMAI, PA3HOCTh ITOTCHIINAJIOB,
OpH ONUCAHWM TMPABWIBHO TPAKTOBATh (PU3MYECKHIA CMBICT HCHOJB3YEMBIX
BEIIMYMH, MX OOO3HAYCHHS W CAWHMIBI, YKAa3blBaTh (OPMYJIBI, CBA3BIBAIOIIME
JAHHYIO (U3MYECKYIO BETUUNHY C IPYTMMH BETMYUHAMU,
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AHAJIM3APOBATh (PU3NUYECCKUE MPOLECCHl W SBJICHMS, UCHOJB3YS (PU3AUYECKUE
3aKOHBI U TIPUHIUIIBL 3aKOH BCEMUPHOTO TAroteHus, I, II u III 3akonsl HetoTOHA,
3aKOH COXPAaHEHUs MEXAHMYECKOW DHHEPruM, 3aKOH COXPAHEHUS WMIYJIbCA,
MPUHIAN CYNEPNO3UIMA CWI, TMPHUHIUI PABHONPABUS HWHEPHHAIBHBIX CHCTEM
OTCUY€Ta, MOJIEKYJISPHO-KMHETHYECKY) TEOPUI0 CTPOCHHS BEIIECTBA, Ta30BBIE
3aKOHBI, CBA3b CPEAHEH KUHETUYECKON SHEPrUM TEIUIOBOTO JABMIKEHUS MOJIEKYJII C
aOCOIOTHON TeMIIepaTypoi, MEPBbIi 3aKOH TEPMOJAMHAMHUKY, 3aKOH COXPaHCHUS
BIEKTPUYECKOrO 3apsana, 3axkoH KyloHa, mpu 3TOM pa3nvyarh CIOBECHYIO
(OpMYJIMPOBKY 3aKOHA, €r0 MAaTeMATHYECKOE BBIPAKECHUE W YCIIOBUS (TPaHULIBI,
001acTH) NPUMEHUMOCTH,

OOBSCHATh OCHOBHBIE MPHUHIMIBI JCHCTBUS MallliH, 0OPUOOPOB H
TEXHUYECKUX YCTPOMCTB, pa3ivyarh YCIOBHS MX OE30MACHOTO HCIOJIb30BAHUS B
MOBCEIHEBHOM YKU3HU,

BBITIOJIHATh 3KCHOEPUMEHTHI MO HCCIEAOBAHUIO (PU3WYECKUX SIBICHHUNA W
IIPOLIECCOB € MCIIOJIb30BAHUEM IMPAMBIX M KOCBEHHBIX WM3MEPEHUH, NPHA 3TOM
dopMmynupoBarth NpodjeMy/3afady W TUOOTE3y Y4YEOHOro HAKCIEPUMEHTA,
coOMparh YCTAaHOBKY W3 MPEMIOKEHHOTO OOOpPYIOBaHUS, MPOBOIWTH OMNBIT W
(hOopMyIMpPOBaTh BHIBOJIBI,

OCYILECTBIIATh MPSMbIE U KOCBEHHBIE H3MEPEHUS (PU3MUECKUAX BETUUYMH, TIPU
3TOM BBIOMpaTh ONTHUMAJIBHBIIA CIIOCOO M3MEPEHHS W MCIOIb30BaTh H3BECTHBIC
METOJIBI OLIEHKH MOTPEIIHOCTEN N3MEPEHUI,

UCCIICIOBATh  3aBUCUMOCTH  MEXKAYy  (PU3NYECCKUMHM  BEIIMUYMHAMH  C
WCITIOJIb30BAHUEM TIPSIMBIX HM3MEPEHUI, NMPU 3TOM KOHCTPYHMPOBATH YCTAHOBKY,
(UKCUPOBATh PE3YJbTAThl MOJYYEHHOW 3aBUCUMOCTH (DPU3MYECKUX BEJIIMYMH B
BU/JIE TAONHIL U TPAUKOB, ACTATh BBIBOABI IO PE3YJIbTaTaM HCCIEIOBAHNS,

coOr01aTh MpaBmuiia 0€30MacHOr0 TPyJa MPU MPOBEACHUN KUCCACA0OBAHUN B
paMKax ydeOHOro SKCIEPUMEHTA, Y4E€OHO-MCCIEIOBATENILCKOH W MPOEKTHOM
JEATEILHOCTA € MCIOJB30BAHUEM M3MEPHUTEIBHBIX YCTPOWCTB M J1a00PaTOPHOTO
000pyI0BaHUS,

pelmare pacyéTHhIE 3a7a4u C SIBHO 3aJaHHON (PM3WYECKOW MOJEIBIO,
UCTOJB3Ys (PU3MUECKHUE 3aKOHBI M TPUHLIMIIBI, HA OCHOBE aHAJIN3A YCJIOBHS 331a41
BbIOMpaTh (PU3NYECKYIO MOJCIb, BBIACIATh (PU3MUYECCKHE BETUYMHBI U (POPMYIIBI,
HEOOXOUMBIEC ISl €€ PELICHUs, MPOBOAUTH PACUETHI M OLIEHWBATH PEATBHOCTH
NOJTYYEHHOTO 3HAUCHU S (PU3HMUECKON BEIIMUNHBIL,

pelIaTh KAYECTBEHHBIE 3a/1a4M. BBICTPAUBATh JIOTUUECKH HEMTPOTUBOPEUYHUBYIO
LETOYKY PaCCyKACHUA C OMOPOM HA W3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(U3HYECKUE SBJICHUS,

UCMOJb30BaTh  MPU  PEIICHWH  y4eOHBIX  33a1a4  COBPEMCHHBIC
WH(OPMALMOHHBIE TEXHOJIOTHH JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
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Y NPEACTABJICHUS YY€OHOW W HAYYHO-MONYJSPHONH MH(pOPMaLWK, MOTYYECHHONH 13
PA3IMYHBIX HCTOYHUKOB, KPUTHYECKU AHATM3UPOBATH MOTy4aeMyH0 HHPOPMALHIO;

NPUBOIUTH TPUMEPHI BKJIAIA POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pPa3BUTHE HAyKH, OOBICHEHUE MPOLECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE
TEXHHUKH W TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETUYECCKUE 3HAHWS MO (PU3WKE B MOBCEAHCBHON >KWU3HU
i obecrieueHust 0€30NacCHOCTH NP 0OpalieHUH ¢ TpHOOpaMU U TEXHUUYECKUMU
YCTPOMCTBAMH, JUIsl COXPAHEHUS 3I0POBbS U COOIFOJIEHUS HOPM SKOJIOTHYECKOIO
MOBEACHUA B OKPYIKAFOILENR CpeJIE;

paboTarh B TPYMIE C BBIMOJHEHUEM PA3JIMYHBIX COLMAIBHBIX POJICH,
IUIAHAPOBaTh PaboTy TPYyNNbl, PANMOHAIBHO PaCHpElensaTh OO0SI3aHHOCTH U
[JIAHUPOBATH ACATENBHOCTh B HECTAHAAPTHBIX CUTYALUAX, aACKBATHO OLIEHUBATH
BKJIQJl K&KIOT0 U3 YYACTHUKOB IPYMIBI B PEIICHUE PACCMATPUBACMOIN MPOOIEMBI.

K xonmy oOyuenuss B 11 kiacce NpeaMETHBIE PE3yJIbTaThl HA 0a30BOM
YPOBHE JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD y 00YYAOIIMXCS YMEHUM:

JEMOHCTPAPOBATh HA MPUMEPAX POJb M MECTO (M3MKH B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KapTHUHBI MHpPA, B Pa3BUTHHA COBPEMEHHOW TEXHWKA U
TEXHOJIOTHUH, B MPAKTUYECKON HEATEIILHOCTU JIFOACH, LEIOCTHOCTE U €OUHCTBO
(pU3NYECKOI KapTUHBI MUPA,

YUMTHIBaTh TPAHULBl NPUMECHEHHS WM3YUYCHHBIX (DU3MYECKUX MOJCIICH:
TOYEYHBIN DJIIEKTPUUYECKUN 3apsi, JIyY CBETA, TOUCUYHBIH NCTOYHUK CBETA, sACPHAA
MOJIETIb aTOMA, HYKJIOHHAs MOJEIb aTOMHOTO sIpa MPH PEIICHUH (PU3NUECCKHX
3a1ad4,

pacro3HaBaTh (PU3MYECKUE SBIICHUS (MPOLIECCHI) U OOBACHATH UX HA OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKN W KBAHTOBOW (DM3HMKH: SIEKTPUUYECKAs MPOBOJMMOCTb,
TCIUIOBOE, CBETOBOC, XMUMHUYECKOE, MArHUTHOE NCHCTBUS TOKA, B3aUMOJCHCTBHUE
MAarHATOB, JJIEKTPOMArHUTHAs WHAYKLWS, AEHCTBHE MArHUTHOIO TIOJI HA
OPOBOJAHUK C TOKOM W JBWKYINUHCS 3apsi, 3JIEKTPOMArHUTHBIE KOJIEOaHUS W
BOJIHBI, MPAMOJIMHEHHOE pPacHpOCTPAHEHUE CBETA, OTPAKEHHE, IPEITOMIICHUE,
uHTepepeHums, audpakums ¢ TOASPH3ALUMS  CBETA, JUCIEPCUS  CBETA,
dotoanekTpuueckuii 3PpdekT (GoTodP(PEKT), CBETOBOE NaBIEHNUE, BOZHUKHOBEHUE
JMHEWYATOro0 CHEKTpa aroMa BOAOPOJA, €CTECTBEHHAsA MW MCKYCCTBEHHAs
PagOaKTUBHOCTE;,

OINKCHIBATh W3YYCHHBIE CBOMCTBA BEHIECTBA (DJIEKTPUYECKHE, MArHUTHBIC,
ONTUYECKUE,  DICKTPHYECKYKD  NPOBOJAMMOCTH  PA3IUYHBIX  Cpel) W
AJIEKTPOMArHUTHBIC SIBJICHHS (MPOLECCHI), MCMONBb3Ys (PU3MUYECKHE BEIMYUHBL
DNEKTPAYECKUI 3apsl, CHJIA TOKA, JIEKTPUYECKOE HANPSHKEHUE, IEKTPHUYECKOE
COIMPOTUBIIEHUE, PA3HOCTh MOTCHLIHAJIOB, AJICKTPOABIKYINAS cuiia, padoTa TOKa,
WHAYKLOUs MAarHATHOTO MOjs, cuna Ammepa, cuna JlopeHua, WHAYKTUBHOCTB
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KaTYIIKW, SHEPrHUs JJIEKTPUYECKOTO M MArHUTHOTO MOJICH, MEPUOJ W YacToTa
KoneOaHuii B KONeOATeTbHOM KOHTYPE, 3aps]l W CHJIa TOKa B MpoLEcce
FAPMOHMYECKUX DJIEKTPOMArHUTHBIX ~KOoJeOaHui, (OKYCHOE pacCTOsHUE U
ONTUYECKAsl CWJa JIMH3BIL, NP ONMCAHWK NPABHJIBHO TPAaKTOBaTh (PU3NUECCKUIA
CMBIC] HCIIOJIB3YEMBIX BEJIMYMH, WX OOO3HAYEHUS W CIUHULBL, YKa3bIBaTh
(OpMyJIBl, CBS3BIBAOINUE JAHHYK) (PHU3MUYECKYIO BEIMYMHY C JPYTHMH
BEIIMYMHAMU,

OMKCHIBATh W3YYCHHBIE KBAHTOBBIC SBJICHHS M MPOLECCHI, HWCHOIB3Ys
(pU3NYECKUE BEJIMYMHBL. CKOPOCTh J3JCKTPOMATHUTHBIX BOJIH, JJMHA BOJHBI W
4acTOTa CBETA, SJHEPTHs U UMITYJIbC (POTOHA, MEPUO MOy paciana, SHEPTUs CBI3U
ATOMHBIX SIAEP, MPH ONWCAHWU TPABHIBHO TPAKTOBaTh (U3UYECKUH CMBICTT
UCMOJb3YEMBIX BEJIMYMH, WX OOO3HAUEHWS M CIAWHHLBI, YKa3blBaThb (POPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (PU3WYECKYK) BEIUYMHY C JIPYTMMH BEIMYHAHAMM,
BBIYHCIIATH 3HAYCHUE (PU3HMUECKON BEIIMUNHBL,

aHAJIM3UPOBATh (PU3NYECCKHUE MPOLECCHl W SIBICHUS, UCMONB3Ys (PU3MUECKUE
3aKOHBI M MPUHUUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOTO W MAPAIIEIIBHOTO
COCIMHEHMSI TPOBOAHMKOB, 3aKOH Jkoyns—JIeHIa, 3aKOH 3IEKTPOMArHUTHOMR
WHAYKLIWA, 3aKOH MPSAMOJIMHERHOTO paCHpPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS
CBETA, 3aKOHBI MPEJIOMJICHUS CBETA, YPaBHEHUE OWHIITEHHA s PoTodPdekTa,
3aKOH COXPAHEHMsI SHCPIWH, 3aKOH COXPAHCHUS WMITYJIbCA, 3aKOH COXPAHCHUS
AJNIEKTPUYECKOTO 3apsja, 3aKOH COXPAHEHWs MacCOBOrO YMCia, MocTysarel bopa,
3aKOH PaJMOAaKTHBHOIO pacnaja, Mpu 3TOM pa3inyarh CIOBECHYIO (POPMYITHPOBKY
3aKOHA, €ro MaTeMATHYECKOE BBIPAKCHUE M YCJIOBHs (IFpaHULBI, OOJIACTH)
NPUMEHUMOCTH,

OTPEACTATh HAMPABJICHUE BEKTOPA MHAYKIIMA MArHUTHOTO NOJIsE MPOBOTHUKA
C TOKOM, CHJIbI AMIiepa 1 cuiibl JIopeHna;

CTPOUTh W OIHKCHIBaTh H300PAKEHUE, CO3AABAEMOEC IUIOCKHMM 3EPKAJIOM,
TOHKOM JIMH30M

BBITIOJHATh J3KCHOEPUMEHTHl MO HCCIEAOBAHUIO (PU3NYECCKUX SIBICHUNA W
OPOLECCOB € MCMOJB30BAHUEM MPSMBIX M KOCBEHHBIX HM3MEPEHWH. TPU 3TOM
dopMmynupoBarth NpodjeMy/3afady W TUOOTE3y Y4YEOHOro SKCIEPUMEHTA,
coOMparb yCTAaHOBKY W3 MPEMJOKEHHOrO OO0OpYIOBaHMS, MPOBOAWTH OMNBIT U
(hOopMyIMpPOBaTh BHIBOJIBI,

OCYILECTBIIATh NMPSMBIE U KOCBEHHBIE H3MEPEHUST (PU3NUYECKUX BEITMYHH, PU
3TOM BBIOMpaTh ONTHUMAJIBHBIIA CIIOCOO M3MEPEHHS W MCIOIb30BaTh H3BECTHBIC
METOJIBI OLIEHKH MOTPEIIHOCTEN N3MEPEHUI,

UCCIICIOBATh 3aBHUCHMOCTH (PU3MYECKMX BEIMYMH C HCIOJIB30BAHHEM
OPSMBIX M3MEPEHHIA: MPU 3TOM KOHCTPYMPOBAaTh YCTAaHOBKY, (PHKCHPOBATh
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PE3YABTaThl MOJYYCHHON 3aBUCHMOCTH (PU3NYECKUX BEJIIMYMH B BHIE TaOMULl U
rpauKoB, AeaTh BBIBOBI IO PE3YJIbTATaM UCCIEIOBAHNUS,

coOro1aTh MpaBuiia 0€30MacHOr0 TPyJa MPpU MPOBEACHUN UCCACA0BAHUNA B
paMKax y4eOHOro SKCIEPUMEHTA, Y4E€OHO-MCCIENOBATEIbCKOH W MPOEKTHOM
JEATEILHOCTA € MCIOJB30BAHUEM M3MEPHUTEIBHBIX YCTPOWCTB M J1a00PaTOPHOTO
000pyI0BaHUS,

pelmare pacyéTHhIE 3a7a4u C SIBHO 3aJaHHON (PM3WYECKOW MOJEIBIO,
UCTONB3Ys (PU3MYECKHUE 3aKOHBI M MPUHLIMIIBL, HA OCHOBE aHAJIM3a YCJIOBHS 33a4d
BbIOMpaTh (PU3NYECKYIO MOJCIb, BBIACIATh (PU3MUECKHE BETMYMHBI U (POPMYIIBI,
HEOOXOUMBIEC NIl €€ PELICHUs, MPOBOAUTH PACUETHI M OLIEHWBATH PEATBHOCTH
NOJTYYEHHOTO 3HAUCHU S (PU3HMUECKON BEIIMUNHBIL,

peLIaTh KAYECTBEHHBIC 3a/1a4M. BBICTPAUBATh JJOTUYECKH HEMPOTHBOPEUYHUBYIO
LETOYKY PACCYy)KICHHUIA C OMOPOM HA WM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(U3HYECKUE SBJICHUS,

UCMOJb30BaTh  MPU  PEIICHWH  y4eOHBIX  33a1a4  COBPEMCHHBIC
WH(OPMALMOHHBIE TEXHOJIOTHH JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
Y MPEACTABICHUsT YY€OHOW W HAYYHO-TIONYJISPHOH MHPOPMALUK, MMOJTYYCHHOH U3
PA3IMYHBIX HCTOYHUKOB, KPUTHYECKU AHATM3UPOBATH MOTy4aeMyH0 HHPOPMALHIO;

OOBSCHATh NPUHLMIIBI JCHCTBUS MalIMH, OPUOOPOB W TEXHUYECKHX
YCTPOMCTB, pa3iuyaTh yCJIOBUS UX O€30MacHOr0 UCMOIb30BAHUS B MMOBCEIHEBHOM
YKU3HU,

NPUBOIUTH TPUMEPHI BKJIAIA POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
Pa3BUTHE HAYKH, B OOBICHEHUE MPOLECCOB OKPYKAIOLIETO MHUPa, B PA3BUTHE
TEXHUKHN M TEXHOJIOTHIA,

UCIOJIb30BaTh TEOPETUYECCKUE 3HAHUA MO (PU3UKE B MOBCEAHCBHOW >KU3HU
i obecrieueHus: 0€30MacHOCTH PpH 00palieHU ¢ MPpUOOPAMH M TEXHHYECKAMHU
YCTPOMCTBAMH, JUIsl COXPAHEHUS 3JI0POBbS U COOIFOJIEHUS HOPM SKOJIOTHYECKOIO
MOBEACHUA B OKPYIKAFOILENR CpeJIE;

paboTarb B TPYMIE C BBIMOJHECHUEM PA3JIMYHBIX COLMAIIBHBIX POJICH,
IUIAHAPOBaTh PaboTy TPyNNbl, PANMOHAIBHO PaCHpeleniaTh OOS3aHHOCTH W
IUTAHAPOBATh ACATEIBHOCTh B HECTAHJAAPTHBIX CUTYAlMsIX, aACKBAaTHO OLIEHUBATh
BKJIQJl K&KIOT0 U3 YYACTHUKOB IPYMIBI B PEIICHUE PACCMATPUBACMOIN MPOOIEMBI.
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TEMATHUYECKOE TUVIAHAUPOBAHUE

10 KJIACC
KonwnuectBo 4yacos INEeKTPOHHDIR
No n/n HaumenoBaHwe pa3jie/sioB U TeM K n (ungpposbie)
- nporpaMmmel Bcero o;rrponbnue [;amnqecxne o0pasoBaTenbHbI2
paboTel paboTel pecypebi
Pasgen 1. PU3UKA U METO/bl HAYYHOI'O MO3HAHUSA
11 ®u3mka 1 METOAbI HAY4UHOr0 MO3HAHUS 2 bubauorexa LIOK
’ A Y https://m.edsoo.ru/7f41bf72
Wroro no pasgeny 2
Pa3zaen 2. MEXAHUKA
Bbubnnotexa LJOK
21 Kunemaruia > https://m.edsoo.ru/7f41bf72
Bubnnotexa LJOK
2.2 7
Avnamura https://m.edsoo.ru/7f41b£72
Bubnuotexa LJOK
2.3
3aKOHbI COXpaHeHUs B MEXaHUKe 6 1 1 https://m.edsoo.ru/7FALET2
Wroro no pasgeny 18
Pazgen 3. MOJIEKY/IAPHAA ®U3INKA U TEPNMIOAUHAMUKA
OCHOBBI MQMEKYJIHPHO-KUHETUHECKOM! bubnnortexa LJOK
31 9 1
Teopuu https://m.edsoo.ru/7f41b6£72
Bubnuotexa LJOK
32
OcHOBBI TepMOAHHAMMKH 10 1 https://m.edsoo.ru/7f41b6£72
33 ArperaTHbie COCTOSIHMSI BEllleCTBa. 5 Bubnuotexa LJOK
' ®a30Bbie Nepexoibi https://m.eds00.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pasgeny 24
Pa3pen 4. ANMEKTPOAUHAMUKA
Bbubnmotexa LJOK

4 SnekTpocTaTHa 10 httEs:/m edisoo. /741672
42 [TocTosHHbIM dneKTprueckuii TOK. ToKu B D bubnnortexa LJOK

' pasmmeiHIX cpefax httBs /im edisoo.ru/7f416£72

Hroro no pasgeny 22

Pe3epBHOe BpeMms 2

OBLIEE KOJIMYECTBO YHACOB I10 T'RROmPAMME 68
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 K/TACC

KonwnuecTBo 4yacos INEeKTPOHHDIR
No n/n HavmenoBaume pa3jenoB U TeM K n (uudpoBbie)
B nporpamMmmbl Bcero o;rrponbnue [;amnqecxne o0pasoBaTenbHbIe
paboTebl paboTel pecypebi
Pasgen 1. ANEKTPOAUHAMUKA
L1 MaruuTHoOe 1osne. JnekTpoMarHuTHas 1 1 3 Bbubnmnotexa LJOK
’ UHAYKLMS https://m.edsoo.ru/7f41c97¢c
Hroro no pasgeny 11
Pasaen 2. KOJIEBAHHS U BOJIHbBI
21 MexaHuueckue 1 MeKTPOMarHuTHbIe 9 1 bubnuotexa LJOK
' KonebaHus https://m.edsoo.ru/7f41¢97¢
22 Mexannyeckue 1 3MEeKTPOMArHUTHbIE 5 1 bubnuotexa LJOK
' BO/HbI https://m.edsoo.ru/7f41¢97¢
bubnnotexa LJOK
23 Onruka 10 3 https://m.edsoo.ru/7f41c97¢c
Hroro o pasgeny 24
Pasaen 3. OCHOBBI CHEHI/IAJIBHOIﬁ TEOPUHA OTHOCUTEJIBHOCTHU
31 OCHOBbI CrieL{uanbHOM Teopun 4 1 bubnunotexa LJOK
' OTHOCHTENMbHOCTH https://m.edsoo.ru/7f41¢97¢
Htoro no pasgeny 4
Pasaen 4. KBAHTOBAS ®U3UKA
Bubnuotexa LJOK
41 QneMeHTbl KBAHTOBOM ONMTUKM 6 httns://m.edsoo.ru/7f41c97¢
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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

Bbubnmotexa LJOK

4.2 CTpoenue atoma 4 https://m.edsoo.ru/7f41c97¢
Bubnmotexa LJOK
4.3 AATOMHO® 74O > https://m.edsoo.ru/7f41c97¢c
Hroro o pasgeny 15
Pasgen 5. /IEMEHTBI ACTPOHOMMHA U ACTPOPUIUKU
Bbubnunotexa [JOK
51 JneMeHTbl aCTPOHOMMH 1 ACTPOPU3IUKIU 7 https://m.edsoo.ru/7f41c97¢
Hroro no pasgeny 7
Pasaen 6. OBOBLIAIOUIEE MOBTOPEHUE
Bbubnmnotexa LJOK
61 O6obuwjatomee nosTopenie 4 https://m.edsoo.ru/7f41c97¢
Wroro no pasgeny 4
PesepBHOe Bpems
OBLIEE KO/IMYECTBO YACOB I10 ITRRUMPAMME 68
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MNOYPOYHOE INMNMIAHUAPOBAHUE

10 KJIACC
KonwnuecTBo 4acos INEeKTPOHHDIR
Ne T K n Jdata yueppoBbie
n/n tMa ypoka Beero OHTPOMBHBLIE | TIPAKTMHECKNE | vuennsi | 06pa3OBATENbHER
paboTbl paboTel pecypebi
(o) — ofe.
1 H: 3:2:@ MZ:Z Kzl (:12::;11?3 1 bubnuorexa LIOK
y A https://m.edsoo.ru/ff0c32e2
OKpY>Karowero Mupa
Ponb 1 MecTO (u3vku B
p topmupoBarun CoBpeMeHHOM 1 bubnuotexa LIOK
Hay4HOW KapTHHbI MUPa, B https://m.edsoo.ru/ff0c33e6
NpaKTUHeCKOl AeATeNbHOCTH /t0AeH
MexaHudeckoe ABuKeHue.
OTHOCHTENBHOCTE MEXaHN4eCKOro bubnnotexa LLOK
3 L
Amxerna. [lepemenierne, CKOPOCTb, https://m.edsoo.ru/ff0c3508
ycKopexue
4 PaBHOMepHOR MpAMOMHeliHoe 1 bubnnortexa LJOK
[BYXEHHUE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPAMONUHEHOe 1 bubnnortexa LJOK
ABIKEHHE https://m.edsoo.ru/ff0c372e
CobopHoe naseHwne. YCKOpeHue bubnuotexa LJOK
6 1
cBoboHOrO nMageHus https://m.edsoo.ru/ff0c39¢c
KpuBonuterinoe ABiKEHKE.
7 ,I[Emmenne mare ﬂanbﬁoﬁ TOYKHM 10 1 Bubnnotexa LIOK
P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
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https://m.edsoo.ru/ff0c33e6
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[NpuHUKMn oTHOCHTENBbHOCTH I anunes.

8 HHepumanbHbie CUCTEMbI OTCUETA butnuorexa LIOK
pqv ) https://m.edsoo.ru/ff0c3be8
[MepBbivi 3akoH HblO0TOHA
Macca Tena. Cuna. I'l
9 v ?:ec nZsj:t nnM:mn BpTP;HI;P[‘:‘tnsaKOH butnuorexa LIOK
ynep Y ) P https://m.edsoo.ru/ff0c3be8
HblOTOHA AN MaTepUanbHOW TOUKM

10 Tpetwuit 3akon HbloTOoHa A5 Bubnuotexa LJOK
MaTepuanbHbIX TOHEK https://m.edsoo.ru/ff0c3bed
3aKkoH BceMupHOro tarorenna. Cuna

' « I P AeCKas Bubnuotexa LJOK
TkecTH. Liepead kocu https://m.edsoo.ru/ff0c3d00
CKOpOCTb

D Cuna ynpyroctu. 3akoH ['yka. Bec bubnuotexa LJIOK
Tena hittps://im.edsoo.iw/flDc3e18
Cuna tpenns. KoaduuymenTt TpeHus.

13 Cuna cgn o*msmer?lfs)[ : 7} uiemm bubnuorexa LIOK

P o https://m.edsoo.n/HDC3f76
Tena B XXMUAKOCTH UM rase
[MocTynaTensHOe U BpaLATENLHOE

14 ABmKeHue abCoN0THO TBEPAOro Tena. bubnunorexa LJOK
MowmeHT cunel. [1nevo cunel. Ycnosus https://im.edsoo.my/ffiDc41a6
paBHOBeCHsi TBEPOro Tena
ViMnynbC MaTepuanbHOM TOUKH,

5 CUCTEMBI MaTEpPHaNbHbIX TOHEK. bubnuotexa LJIOK
VimnynsC cuAbl. 3aKOH COXpaHeHus hitps://m.edsoo.iw/ffiDc43d6
umnynsca. PeakTuBHOE ABUKEHMUE
PaboTa 1 MOLL{HOCTb CUJbL.

16 Kunetuueckas SHeprvs MaTepuaniiioii bubnnotexa LJOK
To4ku. Teopema 06 UsMeHeHMUM https://m.edsoo.ru/ff0c4502

KUHETHHRUK@AT SHEprun
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17

[ToTeHuyuanbHas IHePrus.
[NoTeHumansHaa 3Heprus ynpyro
AehopMHUPOBAHHO MPY>KUHbL.
[NoTeHuwnansbHas SHeprusa Tena soaAUu
fOBEPXHOCTH 3eMan

Bubnuotexa LJOK
https://im.edsoo.iw/flDc461a

18

[MoTeHuManbHbie 1 HemoTeHLuaNbHbIe
cunbl. CBs3b paboThbl
HeMOTEeHLMaNbHBIX CJT C U3MEHEHUEM
MeXaHUYeCKOW SHePrum CUCTEMbI TEN.
3aKOH COXpaHeHMst MEXAHUYECKOi
SHeprum

Bubnuotexa LJOK
https://m.edsoo.ru/ff0c478¢

JlaboparopHas padota Nel «
W3mepenue uMmnyisca»

20

KonTtponsHas pabota 1no teme
«KnHematuka. [JuHaMmnka. 3aKOHb!
COXpaHeHus B MexaHM1Ke»

Bubnnotexa [JOK
https://im.edsoo.iw/fiDc4b74

21

OCHOBHbI€E MONOXEHUA MOJIEKYISPHO-
KUHETHYECKOW Teopuu. BpoyHOBCKOE

Aswxenne. Auddysus

Bubnuotexa LJOK
https://im.edsoo.tuw/flDc4dc2

22

XapakTtep ABHKEHUs U
B3aMMOZIEACTBHA HaCTHL] BELLECTBA.
Mopaenu CTpOeHHS ra30B, KUAKOCTeH
" TBEPABIX TeN

23

Macca monekyn. Konuuectso
BeuiecTBa. [TocTosHuas Asoraapo

24

38

Tennosoe paBHoBecue. Temneparypa
1 eé usMmepenwue. lllkana Temneparyp
Lenbcus



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

25 Upeanbrbiii ra3 8 MKT. OcHoBHOE bubnnortexa LJOK
ypaBHenune MKT https://m.edsoo.ru/ff0c4fde
AbGconoTHas TemnepaTypa Kak Mepa

26 CpeaHeit KHHeTUYECKOH IHeprumn bubnnortexa LJOK
ABYOKEHHUSt MONeKyN. YpaBHeHue https://m.edsoo.ru/ff0c511e
Mengeneesa-Knaneipoia

27 3akoH JlanbToHa. ["a30Bbie 3aKOHb!

JTabopaTtopHas pabota Ne2
«HccnegoBaHme 3aBUCMMOCTI MEXAY

28 fnapameTpamu COCTOAHUSA
paspexeHHOro rasa Ha fnpumepe
n3onpowecca»

29 M3onpoveccet B aeanbHOM rase u ux Bubnuotexa LIOK
rpajuyeckoe npeacTasaeHmne https://m.edsoo.ru/ff0c570e
BHyTpexHsist dHeprus
TePMOANHAMUHECKOH CUCTEMbI 1

30 cnocobbt eé u3meHenus. Konuyectso bubnuortexa LJOK
TennoThbl 1 pabota. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHeprust OAAHOATOMHOIO MAEaNbHOTO
rasa

31 Buabt Tenaonepeaaun butnmorexa LIOK

https://m.edsoo.ru/ff0c5¢36
YaenbHas TeMMOEMKOCTL BellieCTBa.
32 Konu4ectso TenaoThbl Npu Eubnrotexa LIOK
https://m.edsoo.ru/ff0c5c36
Temonepeaa4e. AguabaTHbid npotece
33 [NepBbiv 3aKOH TePMOAUHAMAKN 1 €70 bubnuotexa LJIOK
| NpUMeHeHne K H30MnpoLeccam https://m.edsoo.ru/ff0cSefc
34 HeobpaTumocTh NpoLEeccos B Bubnuotexa LJOK
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npupopae. Bropo# 3akoH
TepMOAMHAMAKIA

https://m.edsoo.ru/ff0c6230

[Mpuayun geitcreust v K1/ Tennosoit

Bubnmotexa LJOK

35 MaLlMHbBI https://im.edsoo.1m/fiDc600a
36 Lwukn Kapuo u ero KI1J
37 Jkonoruyeckune npodaembt
TenNoSHepreTuK
a8 O6o6watommii ypok «MonekynapHas bubnuortexa LJOK
dusumka. OCHOBbI TEPMOANHAMUKIAY https://m.edsoo.ru/ff0c6938
KouTponbHas pabora rno teme
39 «MonekynsipHas pusnka. OCHOBbI bubnmorexa LIOK
) https://m.edsoo.1u/fDc6a50
TepPMONHAMAKID
40 IMapooOpa3oBanme 1 KOHAEHC LS. Bbubnmnortexa LJOK
Wcnapenwne 1 kuneHue https://m.edsoo.1u/fDc63b6
Ab6conoTHas 1 OTHOCUTENbHAS
41 BAAXHOCTb BO3Ayxa. HacbilieHHbii bubnuorexa LIOK
Ayxa. . https://m.edsoo.ru/ff0c64d8
nap
Teéppaoe Teno. Kpucrannuueckme 1
42 amopdHbie Tena. AHU3OTPONMUS bubnuotexa LJOK
cBoiicTB kpucTannos. XXuakue hittps://im.edso0o.iu/tDe6S0
Kpuctannbl. CoBpeMeHHbIe MaTepuanbl
[NnaBnexwue u CTaNAU3aLus.
43 YaenbHas Ten];lg:a ﬂﬂﬁBﬂe:Mﬁ Eubnwotexa LIOK
A ' https://m.edsoo.ru/ff0c6708
Cy6aumauus
Bubnuotexa LJOK
44 YpaBHeHnue TennoBoro 6anaHca https://m.eds0o.ru/FOC6820
45 OnexTpusauwa Ten. IAEKTputecKuit bubnuotexa LJOK
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3apsa. JlBa Bua 31eKTPUHECKnX
3apsiioB

https://m.edsoo.m/ffDc6bec

[NpoBoaHKKK, [UINEKTPUKA U

46 K. 3aKOH COXpaHeHMs bubnnorexa LIOK
MOMyTIPOBOAHMKI. P https://m.edsoo.ru/fiDe6bec
3/1eKTPUUECKOro 3apsja

“ Esanmon;ucmue 3fpﬂn0|s. 3akoH ) BuGnmoTexa LIOK

ynoHa. ToYeuHbli INeKTPUYECKUil https:/fim.edsoo m/fiDc6eed
3apsf
Hanpsok€HHOCTE 3/1eKTPUYECKOro

48 noas. [IpuHUWMD cymeprosnLium bubnumorexa LJOK
aNneKTpuyeckux nonew. JIuHUM https://m.edsoo.ru/fDe6d2
HaNPXKEHHOCTH
P OCTaTU4YECKOro

I sromorea 10K

3. tyan. https://m.eds00.ru/fi0c6IDO
NOTEHLUANoB
I7] MONEKTpuKu B
50 aniizoig::n?teimm ﬂo[jie Bubnwotexa LIOK
P ' https://m.edsoo.ru/ff0c7018
JuanexTpuyeckas MPOHNLIAEMOCTb
.. bubnunorexa LJOK

51 AnexTpoémkocTy. KoHaeHcaTop hitps://m.eds0o.ru/ff0c7126

0EMKOCTH M710CKOr0

52 f:gkzgca:g( OHEeprus 3apaXeHHOro BuGnnotera LIOK

ACHCATOpA. JHEpras 3ap https://im.edsoo.iw/ffiDe72¢0
KOHfieHCaTopa
JTlabopatopHasi paboTta

53 Ne3"V3mepenme 31eKTPOEMKOCTH
KOHAeHcaTopa™

54 [puHLKn JeACTBUA U MPUMEHEHME

KOHCHCaTOpOB, KOMUAPOBAILHOTO
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anmnapara, CTpy#HOro npuHTepa.
JneKTpocTaTHHecKkas 3aLuTa.
3azemsieHue anekTponpubopos

55

OneKTpUyecKuii TOK, YCIOBUS €ro
cytiecTBoBaHMA. [TOCTOSIHHBIN TOK.
Cuna Toka. HanpskeHue.
Conpotusnenne. 3akod Oma ans
ydacTka uenu

56

IMocnepoBaTensHOE, NApPaNe/bHOe,
CMeLIaHHOe COefiuHEHNe
npoBogHuKoB. JlaboparopHas paboTa
Ned «A3yueHwe cMewiaHHOTO
COeiHeHMsI Pe3UCTOPOB»

0.5

Bubnuotexa LJOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 11 MOLLHOCTb 3/1EKTPUHECKOrO
TOKa. 3akoH Jlxoynsa-JleHta

Bbubnunotexa LJOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa Ans NoAHOM (3AMKHYTOIA)
anekTpuyeckoi Lienu. Kopotkoe
3aMbikanne. JlabopatopHas pab6ota
Ne5 «3mepenne SAC ucToHHUKA
TOKA U €F0 BHYTPEHHEFO
€6MpOTUBACHIN

0.5

Bubnuotexa LJOK
https://im.edsoo.1w/fflDc7ae0

59

OnekTpoHHas POBOAUMOCTH TBEPbLIX
METaNOoB. 3aBUCUMOCTb
COMPOTUBNCHUA META/IIOB OT

Temnepatypii. CBepxXnpoBOAUMOCTH

60

OnekTpuuecknii TOK B BAKyyMe.
CaoitcTBa SMEKTPOHHBIX MYyHKOB

61
42

[MonynpoBoAkHuiki, X COGCTBEHHAM 1

Bubnuotexa LJOK


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

npuMecHas NPoBOAMMOCTH. CBOIICTBA https://m.edsoo.ru/ff0c84ae
p—n-nepexona. I1onynpoBoAHNKOBbIE
npu6opbI
OnekTpu4ecKuii TOK B pacTBOpax u

62 pacnaBax 3/1eKTPOJUTOB. 1 Bubnuotexa LJOK
ONeKTpONUTHYECKan AUCCOLMALIKSL. https://m.edsoo.ru/ff0c82ba
JnexkTponus
JneKTpudecKuii TOK B rasax.

63 CamocTosTenbHblii 1 L Bubnmnotexa [JOK
HecamocTosTeNbHbIHA paspsa. MonHus. https://m.edsoo.ru/ff0c84ae
[Mna3ma
OnekTpuyeckue npubOpbI 1

64 YCTPOMCTBa 1 1X MPAKTUYECKOE 1 bubnuotexa LJOK
npvMerenue. [TpaBuna TeXHUKM https://m.edsoo.ru/ffOc86fc
6e3onacHocTH

65 O6o6waowmi ypok 1 Bbubnuotexa LJOK
«JNeKTpoSuHAMUKA» https://m.edsoo.ru/ff0c88be
KonTtponbHas paboTa no teme
«JnextpoctaTnka. [10CTOAHHDIN bubnunortexa LJOK

66 . L
3neKTpuyecKuii TOK. TOKu B https://m.edsoo.ru/ff0c8a8a
pasnuyHbIX cpeaax»

67 Pe3epBHbiii ypok. KoHTponbHas 1 bubnuotexa LJIOK
pabota no Teme "JmekTpOAUHAMHMKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHbi# ypok. Q606 ujaommii ypok 1 Bbubnunotexa LJOK
no Temam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBLLIEE KO/IMYECTBO YACOB I10 68

[MPOI'PAMME
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https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 K/TACC

KonwnuecTBo uacos INeKTPOHHDbIR
0
ﬂ:;n Tema ypoka Beero Kontponeubie | IpakThueckme ﬂ:;: CHKS ::g g:l[;:::emmue
paboThbl paborTebl pecypeb!
[ToCTOSIHHbIE MArHATBI U UX

L B3aMMojeHcTBIE. MarnuTHOe nose. 1 bubnnorexa LJOK
BekTop MarHuTHOW MHAYKUMA. JIUHUK https://im.eds00.1u/fflDcI778
MarHMTHOM WHAYKUUYN
MaruuTHoe nose npoBOJHMKA C

) ToKOM. OnbIT IpcTeaa. 1 Bbubnwnoteka LJOK
B3aumopelicTaue NpoOBOAHMKOB C https://m.edsoo.u/fDco8fe
TOKOM

3 Jlabopatopuaa pabota Nel «MsyueHue 1 1 Bbubnuotexa LJOK
MarHMTHOIO 105 KaTyLiku C TOKOM» https://im.edsoo.ru/fDc98fe
JleficTBMe MarHUTHOIO MOAS Ha
npoBoAHKMK C TokOoM. Cuna AMnepa.

4 JTabopartopuas pabota Ne2 1 1 bubnuoteka LJOK
«UccnepoBanme peiicTaus hitps://imn.edsoo.iw/iflDcIac
MOCTOSIHHOIO MAarHWTa Ha PamKy C
TOKOM»

[leiicTBre MarHMTHOIO MOAs Ha

5 ABMXKYILIYIOCH 3apSHKEHHYIO YaCTHLY. L bubnnorexa LJOK
Cuna Jlopentia. Pabota cusibt https://m.edsoo. ru/fiDcdif4
Jlopexia

6 JnekTpomaranTHas UHAYKUwusA. [10TOK 1
BEKTOpa MarHUTHOW MHAYKuwun. DJIC
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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

MHAYKUWMKA. 3aKOH 3NEKTPOMArHUTHOM
uHAyKuuu Papanes

JTabopartopmasi pabora Ne3
«ccnepoBanme aBaeHNUS
ONEKTPOMATHITHON UHAYKLIKN

buonnoreka LJOK
https://im.edsoo.iu/ffiDca 150

NHayKTUBHOCTE. S1BNEHME
camomHayKiur. JIC caMOMHAY KUK,
JHepryusi MarHUTHOIO OIS KaTYLUKK C
TOKOM. DNIEKTPOMArHHUTHOE 110/1e

Bubnuotexa LJOK
https://m.edsoo.iu/ffilDca600

TexHMuecKue yCTPOUCTBa U1 UX
NpYMeHeHHUe: NOCTOSHHbIE MArH1Thbl,
SNeKTpOMarHTHI, 3MeKTPOABUraTeNb,
YCKOpUTEN! SNeMEeHTapHbIX YaCTHLY,
UHAYKLMOHHAS neyb

10

O6ob6uatouyuit ypok «MarHuTHoe
none. JNEKTPOMarHUTHAA UHAYKLIUA

Bbubnwnoteka LJOK
https://m.edsoo.iu/fiDcab82

11

KouTponbHas pabota rno teme
«MarsuTHoe none.
ONeKTpoMarHuTHaAa UHAYKLNSY

Bbubnwnoteka LJOK
https:/m.edsoo.iuw/fflDcad58

CBoboaHbBIe MExaHUYeCcKue
Konebauus. I'apMoHuUeckune
Konebanwa. YpasHeHue
rapMoHM4eCKnXx KojieGaHui.,
[Npespauierne sHeprum

Bubnuotexa LIOK
https://m.edsoo.u/fDcaf06

45

Jlabopatopraa pabota Ned
«/ccneaoBanue 3aBUCUMOCTH
nepuoga Manbix Konebawuit rpysa Ha
HUTK OT ANMHBI HUTK 1 MACChl TPy3ay



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

14

KonebatensHbiii KOHTYp. CBOOOAHBIE
JNeKTpOMarHuTHbIE KonebaHus B
ufieanbHOM KonebaTenbHOM KOHTYpe.
AHanorus Mexay MexaHu4eckumu 1
SNEKTPOMArHUTHbIMIA KOJieOaHUIMU

Bubnuotexa LJOK
https://im.edsoo.iu/fiDcb820

dopmyna Tomcona. 3akoH
COXpaHeHHst SHePr1K B HAEANTLHOM
KonebaTenbHOM KOHTYpe

Bubnvoteka LJOK
https://im.edsoo.tu/fiDcb9c4

16

IMpeacraBnenme 0O 3aTyXaroLuX
KonebGaHmnx. BuHyXfieHHbIE
MexaHu4eckue KonebaHms. Pe3oHaHC.
BbIHY)XIEHHbIE JIEKTPOMAarHUTHbIE
KonebGaHms

Bubnuotexa LIOK
https://m.edsoo.iuw/fDcbb86

17

[MepemenHbi#i ToKk. CunycoupansHbli
nepemMeHHbi# TOK. MOLLHOCTb
MepeMeHHOro0 TOKa. AMIUTATY/JHOE 1
AevicTBytOLIee 3HaYeHWEe CUIbl TOKA U
HaMpsHKeHUst

Bubnuoteka LJOK
https://m.edsoo.iuw/fDcbd34

18

Tpaunchopmarop. IMpon3BoacTBO,
nepegaya v norpedbneHue
ONEKTPUIECKOH dHepruu

YCTpPOKCTBO 1 MPAKTUYECKOE
NPUMEHeHWE 3IEKTPUHECKOro 3BOHKA,
reHepaTopa nepeMeHHOro Toka,
nvHWA 3neKTponepeaay

Bubnuotexa LJOK
https://m.edsoo.mu/filDcc324

20

46

JKonorn4yeckue pucku npu
NIPOM3BOACTBE IMEKTPOIHEPTHH.
KyneTypa sicnons308aHmns



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

SNEKTPOSHEPI K B NMOBCEAHEBHOIA
HHU3HH

MexaHn4ecKue BOJHbI, ycnoBsus

1 pacnpoctpanenms. [Tepuoa. CKopoCTb bubnnoreka LJOK
pacnpoCTpaHeHus 1 AjIMHA BOHbL. https://m.edsoo.ru/ff0cca54
IMonepeuHbie 1 NPOAOABbHbIE BOAHbI

2 3ByK. CKOpOCTb 3ByKa. ' pOMKOCTb Bbubnwnoteka LJOK
3Byka. Beicota ToHa. TeMOp 3ByKa https://m.edsoo.ru/ff0cecOc
ONeKTpPOMarHUTHBIE BOTHbBI, X

23 cBoitcTBa 1 CKOpPOCThb. Lllkana Bubnworexa LIOK

https://im.edsoo.ru/ffDecfed
SAEKTPOMArHUTHBIX BOIH
[MpuHLMOBL pagroCBs3K 1

24 TenesuaeHmn. Pasputue cpeacTs
cesasu. Papguonokatius

25 KontponsHas pabota «Konebanus u bubnuoteka LJOK
BO/THbD https://im.edsoo.ru/fDec6S
[psimonuHeiHOe pacnpocTpaHeHue

26 CBeTa B O/JHOPOAHO# cpefie. Bubnuotexa LJOK
ToueuHbl# UCTOUHKMK CBeTa. JIyu https://m.edsoo.iu/ffDcd350
cBera
OTpaxkenme cBeTa. 3akOHb!

27 oTpaxkenmus ceeta. IlocTpoeHue bubnworexa LIOK

https://im.edsoo.mu/fflDcd4e0
1300paxeHnit B MI0CKOM 3epKase
ITpenomnenue ceeta. [lonHoe

28 BHYTpeHHee oTpaxeHne. [1peaenbHbiit bubnnorexa LJOK
yro/ fI0fIHOr0 BHYTPEHHETO https://m.edsoo. tu/fDed7f6

| oTpaXeHus

29 Jlabopatopraa padcota Ne5 Bubnuorteka LJOK
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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

«M3sMepeHue nokasarens
NpenoMneHus: CTekna»

https://m.edsoo.r/ffiDcd67a

JInnsel. [TocTpoeHwne 1306paXkeHuN B

30 nun3e. @opMyna TOHKOW ANH3bL. bubnuorexa LIOK
https://m.edsoo.muffiDcdd toe
YBennyeHue nMH3bI1
JTabopatopras pabota Ne6
31 «/ccnegoBanune CBONCTB
n300paxceHwuit B AMH3AX»
Jducnepcus cBeta. CNoXHbIA cOCTaB
0 6enoro cseta. Liget. JlabopaTopHas
pabota Ne7 «Habntoaexwne gucrnepcun
CBETa»
33 Wurepepenums ceeta. Judpakims bubnuoteka LJIOK
cBera. [ludpakumnoHnas peLuérka https://im.edsoo.iw/fflDced22
34 [Tonepe4HOCT CBETOBbIX BOMH. bubnuoteka LJOK
[Monsipusanms cseta https://m.edsoo.ru/fDcf02e
35 Ontuueckue npubOpbl 1 YCTPOKCTBA 1
ycnousi ux 6e30MacHOro MpUMeHeHs
I'paHuLbl MPUMEHUMOCTH
36 Knaccuueckom mexanuku. IlocTynatsl bubnuotexa LJOK
crneuuanbHOM Teopun hittps://im.edsoo. /D862
OTHOCHUTENbHOCTH
OTHOCHTENbHOCTE OHOBPEMEHHOCTH.
37 3ameaneHue BpemeﬁTM Z’:Kpmuenme Bubnuorea LIOK
hitps://m.edsoo.ru/ftDefiad?
AfNHbL
OHeprust 1 UMNYNBC PENATUBUCTCKOM
38 qac*rrt)mm. CBSISE?, Maccﬁmc SHepruew u bubnuorexa LIOK
https://im.edsoo.ru/ffDefic6S

UMNynbCOML. 3Heprvm TOKOs
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https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

KoutponsHas pabota «OnTuka.

39 OcCHOBbI CrieLinanbHOM Teopumn bubnrorexa LIOK
4 P https://m.edsoo. ru/ffDkGT0
OTHOCHTEMbHOCTI
40 doroubl. Dopmyna [Mnanka. ueprus Bbubnvoteka LJOK
1 umnysnec ¢poroHa https://m.edsoo.ru/ffDeficl6
OTKpbITHE 1 HCCAEA0BaAHME
41 d)OT(I:))etb(t)em OI'I:I‘TbI AT bubnuorexa LIOK
T https://m.edsoo. ru/ffDxfket
CroneroBa
3akoHbl GpoTod(PdexTa. YpaBHeHMe
42 aﬁHmTeg:Ha n(g(bd»moa@q}:ema Bubnuorexa LIOK
A ' https://im.edso.fffDA01 5
«KpacHas rpanuua» dporosddexta
Hasnenwne ceera. OnbiTel [1. H.
43 JlebepeBa. XvMuueckoe paeiicTsue bubnuorexa LIOK
https://im.edsoo.1u/flDd04a6
cBeTa
TexHuueckue yCTpoicTsa 1
44 NpaKkTU4eCKoe MPUMEHEHHE:
(oroanement, poTogaTHHK,
ConHeuHas 6atapes, CBETOAMOA
45 Pewtenne 3aaa4 no Teme «MEMEHThH! Bbubnwuoteka LJOK
KBAHTOBOM OMTUKMN» https://m.edso0.1i/ffiDA0302
Mopens atoma Tomcona. OnbiThbi
46 Pe3epgopaa no paccesHuio a-4acTu bubnuorexa LIOK
POpAA O P o https://im.edsoo.ru/iDA091a
[NnaneTapHas MOAeb aTtoMa
Bbubnwnoteka LLOK
47| Moctynam! Bopa https://m edsoo.s/FDd0ats
N3ny4enue 1 nOraoLeHwue OHOB
48 1| myne exone aTome[lq co ngrzr OBHS bubnuorexa LIOK
PH rIepexon AHOro Yp https://rm.edsoo.ru/ffDd0ata

9HEepr¥K Ha Apyroi. Buabi CrieKTpoB
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https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

49

BonHoBbie CBOMCTBa YacTuy. BonHb
ae Bpovins. KopnyckynsapHo-
BONHOBOW Ayanu3m. CnoHTaHHOE 1
BbIHYXEHHOE U3/yUEHI e

buonnorexa LJOK
https://im.edsoo.tu/fflDd0ca8

50

OTkpbiTHE pagunoakTUBHOCTH. ONbIThHI
Pe3epdopaa no onpefeneHUI0 cocTasa
PaAMOaKTUBHOINO U3NydYeHUs

Bubnvoteka LJOK
https://m.edsoo.ru/fiDd0fd?

51

CsovicTtBa anba-, 6eta-, ramma-
usnyyeHus. Bauaaue
pasMOaKTUBHOCT HA YKUBbIE
OpraHm3Mbt

52

OTKpbITHE NPOTOHA 1 HEIATPOHA.
U3otonsr. Anbga-pacnag.
ONeKTPOHHBIH 1 NO3UTPOHHBI OeTa-
pacnap. 'amMma-usnyyeHume

Bubnuoteka LJOK
https://im.edsoo.m/fiDd1162

53

JHeprus CBA3M HYK/IO0HOB B AApe.
SipepHbie peaxuun. SaepHbtit
peaktop. [Tpobnemsl, MepCAeKTUBbL,
9KONOrMyecKue acneKTol 4epHOiA
SHepreTHKu

Bubnuotexa LJOK
https://m.edsoo.mu/ffiDd1356

54

JnemeHTapHbie YacTubl. OTKpPbITHE
nosutpona. Meroapl HabnoACHUS 1
perucTpaumm 3n1eMeHTapHbIX YacTHLl,
Kpyrnbié cTon «®yHaMeHTanbHbIe
B3auMopewcTBUA. EAUHCTBO
(u13MyHecKor KapTUHBI MUPay»

Bubnuotexa LJOK
https://m.edsoo.iuw/iDd0e38

55

50

Bup 3Bé3aHoro Heba. Co3sesnus,
sipKue 3BE3ABL, MNaHeThl, UX BUAUMOE



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

neukenne. CoHevHas cucTeMa

56

Coanue. ComHeuHas aKTHBHOCTD.
Hcrounuk sHeprun ConHua u 3BE311

57

3Bé3MbI, UX OCHOBHbLIE
XAPAKTEPUCTUKH. 3BE3/IbI TJIABHOM
MOCJIEIOBATENPHOCTH. BHyTpeHHEE
cTpoeHue 3B€311. COBpeMeHHbIE
MPEICTABJICHHS O IPOUCX OXKIICHUH U
aBoon CoJTHIA U 3BE3]

58

Muneunsiii I1yTe — Hama I'anaktuka.
ITonoxenue u asuxenue CosHIa B
I'anaxtuke. I'anaktuxku. Y€puoie
IBIPBI B IIpax rajlakTUK

59

Bcenennasi. Pazberanue rajakTuk.
Teopust bonbmoro B3pbIBa.
PenukroBoe uznyueHue.
MeraranakTuka

60

Hepemennbie npoOemMbl aCTpOHOMUU

61

KontrponbHas pabora «QIeMeHTHI
ACTPOHOMHUU U aCTPOPUIUKI)

62

O6o0maromuii ypok. Posb ¢usuku u
ACTPOHOMHUHU B 3KOHOMUYECKOIA,
TEXHOJOTHYECKOH, COIMAIbHON U
STUYECKOM chepax AesiTeIbHOCTH
YEJIOBEKa

63

O6o6maromuii ypok. Posb 1 Mecto
(U3MKH U ACTPOHOMUH B
COBPEMEHHOU HAyYHOU KapTHHE MHUpa

51




64

O6o6warowmi ypok. Ponb
(Gu3nueckol Teopun B popMUPOBAHIN
npezacTaBieHui 0 U3nuecKoi
KapTuHe Mupa

65

O6o6uaommii ypox. MecTo
(un3myeckor KapTHHBE MUPa B 0bLLEM
psiAy COBpPEMEHHbBIX €CTECTBEHHO-
HayuHbiX fpeAcTaBAeHudi 0 ApUpoae

66

Pe3epBHblii YpoK. MarauTHoe nosne.
JNeKTpoMarHnTHas UHAYKLIUS

67

Pe3epBHbi#i ypok. OnTuka. OCHOBbI
creLuanbHOM Teopun
OTHOCHUTENBHOCTI

68

PesepHbiii ypok. KBanToBasi gpusuka.
OneMeHTbl aCTpOHOMUM 1
acTpodusmnkm

Bubnwnoteka LJOK
https://m.edsoo.tu/fiDd1784

OBLIEE KO/IMYECTBO YACOB I10
TRRUTPAMME

52

68



https://m.edsoo.ru/ff0d1784
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YUYEBHO-METO/INYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUVIA YYEHUKA

» ®Guzuka, 10 kmace/ Makumes [.5., Byxoeues b.b., Corckuii H.H. nmoj
penakiuei [lappentreroit H A., AkumonepHoe o0mectBo «M3aaTenbeTBo
«ITpocseieHue»

» ®usuka, 11 kimace/ Mskumes I'.J1., byxosues b.b., Yapyrua B.M. non
penakiuei [lappentreroit H A., AkumonepHoe o0mectBo «M3aaTenbeTBo
«ITpocseieHue»

A T1.PeiMkeBuu. ©usuka. 3amaunank 10-11 kiaccel

METO/JUYECKHUE MATEPHUAJIBI IUIA YUUTEJIA

Pocyuebnuk, [TepBoe cenTa0ps, [IpocBemenue

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
Bebunaps! SKnacc ,
https://atomlesson.tu/#materials,

,https://education.apkpro.ru/
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https://atomlesson.ru/%23materials
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