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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOr0 YPOBHS HA YPOBHE CPEIHErO OOIIEro
oOpazoBaHus pa3paboTaHa Ha OCHOBE MOJOXKEHWH W TpeOOBaHWH K pe3yabTaTam
OCBOCHHMSI OCHOBHOW 00Opa3oBaTeNbHOM Mporpammsbl, mpeactaBicHHbx B OI'OC
COO, a Takxke ¢ y4éToMm (QeacpanbHOil paboyeil mporpaMMbl BOCIUTAHUS W
KOHUENIMKM MpenofgaBaHusi ydyeOHoro npeamera «Dusnka» B 00pa3oBaTeNbHBIX
opraHu3anuax Poccniickoit Oenepanuu, peaU3yIOLINX OCHOBHEIE
00pa3oBaTenbHBIC MPOrPAMMBI.

Copepxanne mporpaMMbl MO (PM3MKE HAMNPABIECHO Ha (POPMUPOBAHUE
€CTECTBCHHO-HAYYHOH KapTHUHBI Mupa oOywatommxcs 10-11 kiaccoB mnpu
oOyueHnH UX (U3HKE Ha 0a30BOM YPOBHE HA OCHOBE CUCTEMHO-ACATEIBHOCTHOTO
noaxonaa. [lporpamma mo ¢usuke cootBercTByeT TpedoBanusm dI'OC COO k
IUIAHAPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METANPEIMETHBIM Pe3yJbTaTam
00y4YeHus, a TAKKE YUYUTHIBACT HEOOXOAMMOCTh PEATM3ALMN MEKITPEIMETHBIX
CBA3cH (DM3MKM C €CTECTBCHHO-HAYYHBIMM Y4eOHbIMM npeaMeramu. B Hel
OTPEACTISIFOTCS OCHOBHBIE LENM M3YUYCHHsI (PU3MKH HAa YPOBHE CPEAHEr0 OOLIETO
00pa3oBaHusl, MNIAHUPYEMBIC PE3YJIBTATHl OCBOCHUS Kypca (PU3MKHW: JTMYHOCTHBIE,
METaNpPEAMETHBIC, TPEAMETHBIE (Ha 0a30BOM YPOBHE).

[TporpaMma o Gpu3nKe BKIIFOYAET:

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

TOM YHMCJIE MPEAMETHBIEC PE3YJILTATHI IO roj1aM 0OyUCHUS,

e COJEpKaHME YUEOHOro nmpeamera « u3nka» 1o rojam o0yudeHusl.

du3nka Kak Hayka O HamOosjee OOIMX 3aKOHAX NPHPOIbI, BHICTyNas B
KaueCTBE yYeOHOTO MPEAMETA B IIKOJIE, BHOCUT CYIICCTBEHHBIN BKJIAI B CUCTEMY
3HaHW 00 okpyskaromeM mupe. LLIkonbHbII Kype Pr3rky — cucTeMo00pa3yrommii
JUISL €CTECTBEHHO-HAYYHBIX YUEOHBIX PEIMETOB, TOCKOIBKY (PU3NUYECKUE 3aKOHBI
Jekar B OCHOBE TMPOIECCOB M SBJICHWUN, W3y4YaCMbIX XWUMHCH, OWOJIOTHUCH,
(¢uznueckoid reorpadueli W acTpoOHOMHUEH. HCMoOnb30BaHWE W AKTHUBHOE
OPUMEHEHUE  (DM3MYECKUX 3HAHWM  ONpEleNsieT Xapakrep ©  Pa3BHUTHE
Pa3HOOOPA3HBIX TEXHONOIWA B C(Eepe DHEPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, TMOJIYYCHHs] HOBBIX MAaTEPUAlOB C 3aJaHHBIMM CBOHCTBAMHU W JPYIHX.
HUzyuenne (u3MKM BHOCUT OCHOBHOW BKJIaJl B (POPMHUPOBAHUE €CTECTBEHHO-
HAYYHOH KapTUHBI MUpa OOydaromuxcs, B (OPMUPOBAHUE YMEHWH MPUMEHSTH
HAYYHBIA METOJI TO3HAHMSI TPU BBIMTOJIHEHUN UMK YYEOHBIX UCCIICOBAHUN.

B ocHoBy Kkypca (u3uku Uisi YPOBHS CpeaHEro oOmero o0Opa3oBaHUs
NOJIOKEH PAN WACH, KOTOPbIE MOKHO PAcCMaTpUBAaTh KAaK MPUHLMIBL €70
NOCTPOCHHUSI.



Hoes yerocmnocmu. B COOTBETCTBHM € HEM KypC SBISETCS JIOTMYECKH
3aBEPIIEHHBIM, OH COACPXKUT MaTEPHall U3 BCEX PA3NENOB (PU3MKH, BKITFOUAET KaK
BOMPOCHI KJIACCUYECKOM, TAK U COBPEMEHHOH (DU3HKH.

Hoes eenepanuzayuu. B COOTBETCTBMM C HEMl Marepuan Kypca (U3MKH
00beIMHEH BOKPYr (u3nMyeckux Teopuil. Benmymmm B Kypce sBIsSETCS
(opMUPOBAHWE TPEIACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MATEPHH, BEIIECTBE W
noJie.

Hoesn eymanumapuzayuu. E€ peanusauus NPEANONaracT HCIOIb30BAHNAEC
TYMaHUTAPHOTO MOTEHIMAIA (U3NYECKON HAYKH, OCMBICICHUE CBSI3W PA3BUTHS
¢u3nkn ¢ pasBUTHEM OOIIECTBA, a TaKXkKe C MHPOBO33PCHUYECKUMU,
HPABCTBEHHBIMH M SKOJIOTMUYECKHUMH MPOOJIIEMAMH.

Hoes  npuxnaonoii  nanpasiennocmu. Kypc  (u3ukm  npeamonaraer
3HAKOMCTBO C INUPOKHM KPYIOM TEXHUYECKHX W TEXHOJOTMYECCKHX MPUIIOKCHUN
M3YYCHHBIX TEOPUI U 3aKOHOB.

Hoes oxonocusayuu  peanu3yercs TOCPEACTBOM BBEACHUS  DIIEMEHTOB
COJIEP)KaHUs, TMOCBSAMIEHHBIX SKOJOTMYECKMM MpOoOJIeMaM  COBPEMEHHOCTH,
KOTOPBIC CBSI3aHBI C PA3BUTHEM TEXHUKW M TEXHOJIOTHHA, a TaKke OOCYKICHUS
npo0JIEM PallMOHAIBHOTO MPUPOAOIIONIB30BAHMS M HKOJIOTHYECKOM O€30MacHOCTH.

CTep)KHEBBIMM 3JIEMEHTAMM Kypca (PU3MKM Ha YPOBHE CPEIHEr0 OOLIETO
oOpazoBaHus SBIAIOTCS (pu3nueckue Teopur ((PopMHpPOBAHUE MPEACTABICHUH O
CTPYKTYPE MOCTPOEHUsI (PU3UUYECKOM TEOpUH, posii (PYyHIaMEHTAIBHBIX 3aKOHOB U
OPUHLMAIIOB B  COBPEMEHHBIX MPEACTABICHUSAX O MPUPOJE, TpaHULax
OPUMEHUMOCTH TEOpUM, MJIi ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUA W
MPOLIECCOB).

CHCTEMHO-EATENILHOCTHBIN MOAX0A B Kypce (PU3UKM peamu3yeTcsl MPexe
BCEr0 3a CYET OPraHM3ALMK SKCICPUMEHTAIBHON AEATENBHOCTH O0YYarOUINXCS.
Jlnst  6a30BOro ypoBHsi Kypca (PU3MKM — OTO HCHOJb30BAHHE CHCTEMBbI
(pPOHTAIBHBIX KPAaTKOBPEMEHHBIX JSKCIICPUMEHTOB W J1a0OPaTOpHBIX paloT,
KOTOPbIE B MporpaMme mno (pusmke oObEIMHEHBI B OOUIMI CMMCOK YYEHUYECKUX
MpakTU4YecKux padoT. BhIJEeHHEe B YKA3aHHOM MepeyHe J1adopaTopHbIX pador,
OPOBOAMMBIX JJIsi KOHTPOJST W OLEHKW, OCYLICCTBISIETCS yYaCTHUKAMH
0o0pa3oBaTeabHOTO  MPOLECcca HUCXOJs M3  OCOOCHHOCTEH TJIaHUPOBAHHS W
ocHaulcHuss kaOuHeta (Qusuku. [lpm sToM  obecneumBacTCsl  OBJIAJICHHUE
00y4arOIUMHUCS YMEHUSMHU MPOBOINUTH KOCBEHHBIC M3MEPECHHS, WCCIICIOBAHMS
3aBUCUMOCTEN (DM3MYECKUX BEJIMYMH M TOCTAHOBKY OMNBITOB MO MPOBEPKE
NPEUIOKEHHBIX TUIIOTES.

Bonbimoe BHUMaHWE yAEHACTCS PEIICHUIO PACUYETHBIX M KAYECTBEHHBIX
3amad. [lpu 3TOM A pacyETHBIX 3a0a4 MPUOPUTETOM SIBIISIFOTCS 3aJa4d C SIBHO
3a1aHHOM (PU3NYECKON MOCIIBIO, MO3BOJISIFOIIME MPUMEHATh U3YUYEHHBIE 3aKOHBI 1



3aKOHOMEPHOCTH KakK M3 OJHOrO pasjesia Kypca, TaK U MHTETPUPYS 3HAHUS U3
Pa3HbIX pa3ienoB. [lJis KaYeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBJISIFOTCS 3a/aHUsl HA
00bsICHEHUE TPOTeKaHUs (U3NUYECKUX SIBJICHUNA M TPOLIECCOB B OKpYXKarolei
KU3HU, TpeOyrolue BbIOOpa (PU3MUECKOM MOJETU Ui CHUTyallud MPAKTUKO-
OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBum ¢ tpeboBaHusmu DPI'OC COO k MarepuaibHO-
TEXHUYECKOMY O00€CIeYeHU0 ydeOHOTO mporecca 0a30Bblii yPOBEHb Kypca
(DM3HKM HA YPOBHE CPEAHETO OOLIEro 00pa30oBaHUs JOJKEH U3y4aThCs B YCIIOBUSIX
OPEIMETHOrO0 KaOuHeTa (PM3MKM WM B YCJIOBHSX HHTEIPUPOBAHHOTO KaOWHETa
MPEJAMETOB €CTECTBEHHO-HAYYHOrO IMKiIa. B kaOuHere (U3MKM JOKHO OBITh
HEOOXOUMOE JTA0OPATOPHOE OOOPYAOBAHME IS BBIMOJHEHUS YKA3aHHbBIX B
nporpaMMe Mo (GpU3MKe yYeHWYECKUX MPAKTUUYECKUX pabOT U JEMOHCTPALMOHHOE
000pyAOBaHUE.

JleMoHCTpalmoHHOe  00OpyJ0oBaHuEe (POPMUPYETCST B  COOTBETCTBUM C
OPUHIUIIOM MHHUMAJIBHOM  JIOCTATOYHOCTH M O0ECMEUMBACT MOCTAHOBKY
NEPEUYUCICHHBIX B MporpaMme Mo (U3MKE KIIOUEBBIX JACMOHCTpaLUi s
UCCIICIOBAHMsI  M3y4aeMbIX  SBJCHWA W  MPOLECCOB, OJMIUPUUECKUX U
(GyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKMX TPUMEHEHUH.

JlaGopatopHoe 000pynOBaHHE MAJiI YYEHHYECKHX MPAKTHYECKUX PadboT
dopMUpyeTCS B BUJEC TEMATHUYECKUX KOMIUIEKTOB M OOECMEUMBACTCS B PacuéTe
OJHOTO KOMIUIEKTa Ha JBYX oOOydYalomuxcs. TeMaTUYeCKUe KOMILIEKThI
Ja00paTOpPHOTrO OO0OPYAOBAHMS JOJOKHBI OBITh MOCTPOCHBI HA KOMILJIEKCHOM
UCMOJIb30BAHUN AHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
WU3MEPUTENIBHBIX CUCTEM B BHJIE IM(PPOBBIX JTAOOPATOPUH.

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

o (OpMHUpPOBAHUE HHTEPECA U CTPEMJICHHUS OOYYalOIIMXCS K HAy4YHOMY
U3YUEHUIO TPUPOABI, Pa3BUTHE MX HWHTEUIEKTYaJbHBIX U TBOPYECKHUX
CITOCOOHOCTEH;

e Pa3BUTUE MPEJCTABICHUM O HAYYHOM METOJIC TIO3HAHUS U (POPMUPOBAHUE
UCCJIE0BATELCKOTO OTHOIIEHUS K OKPY KAIOIIUM SIBJICHUSIM;

o (OPMHUPOBAHUE HAYYHOTO MHUPOBO33PECHUSI KaK pe3yJbTara H3y4CHUs
OCHOB CTPOEHMS MaTepuk U (PyHIaMEHTATBHBIX 3aKOHOB (PU3UKH;

o (opMUpOBaHUE YMEHUH OOBACHATH SBJICHUS C HCHOJIb30BAHUEM
(U3NUECKUX 3HAHUI U HAYYHBIX JOKA3aTEIbCTBR;

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

JloCTIKEHHE ATUX 1EeH 00eCreunBacTCs PEIICHUEM CIEAYIOUIMX 3373y B

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



e TMpPUOOPETCHHE  CUCTEMbI  3HaAHUA 00  o0mwMX  (PUBUYECKUX
3aKOHOMEPHOCTSIX,  3aKOHAX,  TEOpHSX, BKIIFOYass  MEXAHUKY,
MOJIEKYJISIPHYEO  (DM3HKY, OJJICKTPOAMHAMUKY, KBAHTOBYK (DM3HKY U
AJIEMEHTHI ACTPO(PU3HKHY;

o (opMHupoBaHME YMEHHMIA NOPUMEHATH TEOPETUUYECKUE 3HAHUS  JUIs
OOBSICHEHMST (PU3MYECKUX SBICHUA B MNPUPOAE W IS MPUHATHUSA
MIPAKTUYECKUX PEIICHUI B MIOBCEIHEBHON JKU3HU,

e OCBOCHHE CMOCOOOB pEHICHMs pPa3IM4YHbIX 3a0a4 C SIBHO 33JaHHOMU
(U3NYECKO MOJENBIO, 3a1ay, MNOAPA3YMEBAKOIIAX CaMOCTOSTEIBHOE
co3anue (PU3NYECKON MOJENN, AICKBAaTHON YCIOBHSIM 331a4HU;

e TMOHMMAHWEC (PU3WYECKUX OCHOB M MPHUHLMIIOB JACHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOLECCOB, X BIUSHUS HA OKPYKAFOLILYO
cpeay;

e OBJIAJCHUE METOJAMHU CAMOCTOSITEILHOTO TJIAHMPOBAHWS W MPOBEACHHS
(PU3NYECKUX DKCIEPUMEHTOB, aHAIW3a M WHTEPIPETAlMA WH(OPMALUH,
OTPEACTIEHUS TOCTOBEPHOCTH MOJYUYEHHOTO PE3YJIBTATA,

e CO3JAHWE YCIIOBWH IJI PA3BUTUSI YMECHHI MPOCKTHO-UCCIIEI0BATENbCKOM,
TBOPYECKON IEATEITBHOCTH.

Ha wu3yuenue ¢usukm (6a30Bbli YPOBEHb) Ha YPOBHE CPEIHErO OOIIErOo
oOpazoBanus oTBoauTcs 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B HEZIENIO), B
11 knacce — 68 4acoB (2 yaca B HEJEIIO).

[Ipennaraemplii B mporpaMMe 10 (PM3HKE TMEpPEUYCHb JIAOOPATOPHBIX M
NPAKTHYECKAX paboT SBISIETCS PEKOMEHAOBAHHBIM, YUWTENb JEJIAcT BBIOOP
NPOBEACHHUS JIAOOPATOPHBIX PA0OT M OMBITOB € YYETOM WHIWBHIYAJTbHBIX
0COOEHHOCTEH 00YyUarOIIUXCS.



COAEPKAHUE OBYYEHUA
10 KUIACC

Pazpnen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 O3HAHUA

du3nka — Hayka O npupone. HayudHble METOABI MO3HAHUS OKPYIKAOLIETO
mupa. Ponp 2KcnmepuMeHTa W TEOPUM B IPOLIECCE MMO3HAHUS PUPOIBL
OKCIIEPUMEHT B PU3HUKE.

MoaenupoBanue (PU3HUECKUX SBICHUM M mpoueccoB. HaydHBIE THIIOTESBI.
DU3NYECKUE 3aKOHBI U TEOPUH. |'paHUIbl MPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
IIpyHIMD COOTBETCTBHS.

Pone u mMecro (u3nku B (OPMHUPOBAHMM COBPEMEHHON HAyYHOH KapTUHBI
MUPA, B MPAKTHYECCKON NEATETLHOCTH JIFOACH.

Jlemoncmpayuu

AHanoropele W UU(QPOBBIE HM3MEPUTENBHBIE TMPUOOPBI, KOMIIBIOTEPHBIC
JATYHAKH.

Pazpnen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABHKEHUE. OTHOCUTEILHOCTh MEXAHUYECKOTO JBUKCHHSI.
Cucrema orcuéra. TpaekTopusl.

[lepemelieHue, CKOPOCTh (CpemHsss CKOPOCTb, MTHOBEHHAs CKOPOCTb) W
YCKOPEHUE MATEPUATBHOW TOYKHM, MX MPOCKIMM HA OCH CHCTEMBI KOOPAMHAT.
Cno>keHHe NEPEMELICHUI U CIIOKEHUE CKOPOCTEM.

PaBHOMEPHOE M PAaBHOYCKOPEHHOE MPSAMOJIMHEHHOE IBWXCHHE. | 'paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHs, NYTH M MNEPEMELICHUs
MaTEPUATBHONW TOUKHA OT BPEMEHHU.

CBoOoHOE aficHUE. Y CKOPEHUE CBOOOIHOTO NAJACHUSI.

KpuBonuueiiHoe  apwkeHue. J[B)KCHHME  MATE€pUAIbHOW  TOYKM 1O
OKPY>KHOCTH C MOCTOSIHHOM N0 MOAYJIKO CKOPOCTBIO. YTIIOBasi CKOPOCTb, JIMHEHAsS
ckopoctb. [lepron u yacrora oOpameHus. LIeHTpOCTPpEMUTENBHOE YCKOPEHUE.

TeXHUYECKHE YCTPOMCTBA M MPAKTUYECKOE TNPUMEHEHHUE. CHUAOMETD,
JBW>KCHHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE MIEPEIAYH.

Jlemoncmpayuu

Mopene cucTeMbl OTCUETA, WIUTFOCTPALUSl KHHEMATHYECKUX XapPaKTEPUCTUK
JBUKCHHSI.

[TpeoOpazoBanre ABMKCHHNA € MCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

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

HaGmronenne aukeHust Tena, OPOLICHHOTO MOJX YIJIOM K TOPU3OHTY W
TOPU30HTAJIBHO.



H3mepenune yckopeHus: CBOOOJIHOTO NaACHHSI.

Hamnpasnenue ckopocTy pu ABMKEHUM 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul

H3yueHne HEPAaBHOMEPHOIO ABWXKEHMS C LEIBIO ONPEACICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHue COOTHOLIECHHsST MEKIY NYTSAMH, IMPOMACHHBIMA TEIOM 34
MOCJICIOBATENBHBIE  PABHBIE TNPOMEXYTKH BPEMEHM IIPU  PaBHOYCKOPEHHOM
JBMOKEHUM C HAYAJIbHON CKOPOCTBIO, PABHOMN HYJIIO.

H3yueHune nBMKEHUS aprUKa B BA3KON KM IKOCTH.

HzyueHnne nBukeHus Te1a, OPOLIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuka

[TpuHuun  otHocutenvHOCTH  lanmunesa.  Ilepeeiii  3akoH  HbroTroHa.
HNuepumraibHble CUCTEMBI OTCYETA.

Macca tenma. Cuna. [Ipunanun cynepno3unmu cuil. Bropoii 3akoH HeroToHa
JUTSI MATEPUANbHOM TOUKM. TpeTnii 3aKkoH HbroTOHA U1 MaTepuanbHbIX TOYEK.

3aKkOH BCeMUpPHOro TsAroreHus. Cuna Tsokectu. IlepBas kocMHuueckas
CKOPOCTB.

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

Tpenue. Bunbl TpeHus (MOKOs, CKOJIBKEHUS, KaueHus). Cuna tpeHus. Cyxoe
TpeHue. Cuia TPeHUs CKONBKECHUS U CHIIA TPpeHUs Mokos. KosduuueHt Tpenus.
Cuna conpoTUBIEHUS TP IBH)KEHHUH TEJA B YKUIKOCTH MJTU Ta3€.

[TocTynaTenbHOE U BpalaresibHOE ABMKEHHE a0COTIOTHO TBEPAOTO TEINA.

MOMEHT CHIIBI OTHOCHUTENIBHO OCH BpalieHus. [liedo cuiel. YcioBus
paBHOBeCHs TBEPAOIo Tea.

TeXHUYECKUE YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE. MOIIIMITHUAKM,
JBMOKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBieHre UHEPLUH.

CpaBHEHHE MacC B3aUMOACHCTBYIOIIMX TEN.

Bropoii 3akoH HeroTOHA.

Hsmepenune cui.

Cno>xeHue cui.

3aBUCUMOCTh CHJIbI YIPYTOCTH OT A¢(POpMALIHH.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NTAJCHHUH.
CpaBHEHHUE CUJT TPEHUSI TTOKOS, KQUEHUS U CKOJIBKEHUS.
YcnoBus paBHOBECHS TBEPAOIo Tena. Buasl paBHOBECHS.
Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul
Hzyuenne npukeHHst OpycKa Mo HAKJIOHHOW TUIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YOIPYTOCTH, BO3ZHUKAIOIMIMX B NPY)KUHE U
PE3NHOBOM 00paslie, OT UX AehOPMALIHH.

HccnenoBanue ycCIIOBUII paBHOBECHS TBEPIOIO Tela, HMMEKOLIErO0 OCh
BpAaLLEHHUSI.

Tema 3. 3akoHbl COXpaHeHUsn 6 MEXaHUKe

HNMmysibc MarepuaibHONH TOYKHM (T€Nla), CHCTEMBl MATEPHATBHBIX TOYEK.
HMnyneC CHJIBI U W3MEHEHUE HMITYJIbCA TeNlA. 3aKOH COXPAHEHUS WMIYJIbCA.
PeakTuBHOE NBHKEHUE.

PaGota cuibl. MOIIHOCTE CHITHI.

Kunernueckas >Heprusi MarepHaibHOM TOYkHW. Teopema 00 HM3MEHEHHH
KUHETUYECKON DHEPTUH.

[MorenuuanibHas SHEPrusl. [ToreHumanbHas SHEPrus VIIPYTO
ne(opMUpOBaHHOM  mpyxkuHbl.  [loTeHIManbHass SHEpPrust Tena  BOIM3M
MOBEPXHOCTH 3EMJIN.

[ToreHumaneHple M HENOTCHUMAIBHBIE  CHIJIBL. Ces3p  paboTHI
HEMOTEHLUMAIBHBIX CUJI C M3MEHEHHEM MEXAHMYECKON JHEPIUM CHCTEMBI TEIL
3aKOH COXPaHEHUSI MEXAHUYECKOW SHEPIHH.

Yupyrue u Heynpyrue CTOJIKHOBEHUSI.

TEeXHUYECKUE YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE. BOAOMET, KOMED,
MPY>KMHHBII UCTOJIET, IBUYKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[lepexoa MOTEHIMATIBHON SHEPIUU B KWHETHUECKYIO U OOPATHO.

Vuenuuecruii skcnepumenm, 1abopamopusie pabdomol

H3yuyeHne aOCOMOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MASTHUKOB.

HccnenoBanue cBsi3u pabOThl CHITBI C U3MEHEHHEM MEXAHMYECKOW SHEPruu
TEJa HA PUMEPE PACTHKEHHUS PE3UHOBOIO JKIYTA.

Pazpaen 3. Mosieky/sipHasi pu3nKa 1 TEPMOJAMHAMHUKA

Tema 1. OcHOGbI MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUYECKOW TEOPUM U UX ONBITHOE
o0ocHoBaHue. bpoyHoBckoe aBwkeHue. [uddysusa. Xapaktep ABWKCHUS H
B3aMMOJCHCTBUS YaCTULl BEIIECTBA. MOJENM CTPOCHUS Ta30B, XUAKOCTEH u
TBEPABIX TN U OOBICHEHHE CBOKCTB BEIIECTBA HA OCHOBE 3THX MoAeneil. Macca n
pasMepsl Mosieky. KonndecTBo BemecTBa. [locTossHHas ABoOraapo.

TenmoBoe paBHOBecHe. Temmeparypa u €€ uamepenue. Illkana temmeparyp
Llenbcus.



Monenes  wuacanbHOro rasza. (OCHOBHOE  YPAaBHEHUE  MOJIEKYJISPHO-
KAHETUYECKOW TEOPUU WACABHOrO rasza. AOCOIIOTHAs TeMmIeparypa Kak mepa
CPEOHEH KMHETMYECKOW SHEPruu TEIUIOBOTO ABWKECHHs dacTul rasza. [llkana
temneparyp Keneuna. 1 a3oBble 3akOHBL. YpaBHeHUE MeHneneesa—Kanepona.
3akoH JlasbTOoHA. M30MpOLECCH B UACATBHOM Tra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BenlecTBa. ['paduueckoe NpPEACTaBICHUE W30MPOLECCOB. HM30TEPMA, HM30X0Pa,
u3o0apa.

TexXHUYECKHE YCTPOMCTBA M NPAKTHYECKOE NPUMEHEHHUE. TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbITeL, JOKA3bIBAIOLIME IUCKPETHOE CTPOEHUE BelIeCcTBa, (oTorpaduu
MOJIEKYJT OPTaHUYECKAX COCTNHEHUM.

OnbITel 0 1M Py3un KUAKOCTER U ra30B.

Moaenb OpOyHOBCKOTO JIBUKEHUSI.

Mogens onsbita LTepHa.

OnbITHL, JOKa3bIBAKOIINE CYLICCTBOBAHUE MEXKMOJIEKYJISIPHOTO
B3aUMOJICCTBUSL.

Moaens, WUTFOCTPUPYIOIIAs NPUPOLY JABICHHS ra3a Ha CTEHKH COCY/IA.

OnbITEl, WUTIOCTPUPYIOIIAE YPABHEHWE COCTOSHHAS WACATBHOTO rasa,
W30 POLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopivie pabomol

Onpenenenne Macchl BO3Ayxa B KJIACCHOM KOMHATE Ha OCHOBE HM3MEPEHUH
00BbEMa KOMHATHI, JABJICHHS U TEMIEPATY Pl BO3AyXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKIY MMapaMeTPaMu COCTOSTHUSI PA3PEKEHHOTO
rasa.

Tema 2. OcHoevl mepmMoOUHAMUKU

TepMoauHaMUUECKass CHCTEMA. BHYTPEHHSSI SHEPrusi TEPMOAMHAMUYECCKON
CUCTEMBI U CIOCOObI €€ n3MeHeHHsl. KomuecTBO TemoTel U pabota. BHyTpeHHsIs
SHEPrusi  OAHOATOMHOIO  MJACAJIBHOrO  rasa. Buael  Temuonepeaayu:
TEIUIONPOBOAHOCTh, KOHBEKIMS, U3JIyUCHHAE. Y IEIbHAS TEIUIOEMKOCTh BELICCTBA.
KonnuecTBo TEMI0TH MPH TEMIONEPeaye.

[Tonstne 06 ammabatHOoM mpouecce. [lepBblii 3aKOH TEPMOAMHAMUKH.
[IpuMeHeHHEe NEPBOrO 3aKOHA TEPMOAMHAMHUKM K m3ompoueccam. ['paduueckas
UHTEepnpeTanus padboThl ra3a.

BTtopoii 3akoH TepMoauHamuku. HeoOpaTuMOCTh MPOIIECCOB B MPUPO/IE.

TemioBple  MammHbl.  [I[pUHOMNBI  OEHCTBUS — TEIUIOBBIX — MAIIWH.
[TpeoOpazoBaHusi >HEPruM B TEIUIOBBIX MamuHaX. Koa(PUIMEHT Monae3Horo
neicTBusg TermaoBoid mammubl. [{ukin KapHo w ero ko3((UIMEHT MOJIE3HOTO
JAEUCTBHSL. DKOJOTHMYECKUE MPOOTIEMBI TETUIOIHEPTETHKH.



TexHuueckne yCTpONCTBA M NPAKTUYECKOE MPUMEHEHWE. JBUTATEIb
BHYTPEHHETO CrOPaHUs, OBITOBOM XONOJMUIBHUK, KOHIULIMOHED.

Jlemoncmpayuu

H3MeHEeHHEe BHYTPEHHEH SHEPruM Tella MPU COBEPIICHUW PaOOThI. BBUIET
npoOKkM W3 OYTBUIKM TOJ JCHCTBUEM CXATOrO BO3/yXa, HarpeBaHue >gupa B
JaTYHHOU TPyOKe NyTEM TPEeHUs (BUACOAEMOHCTPALIHS ).

H3MeHeHrne BHYTPEHHEN SHEPTUAM (TEMITEpATYPhI) Tela TPH TEMIONEPEaaye.

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

Moaenu napoBoii TypOMHBIL, ABUTATENsl BHYTPEHHETO CTOPaHUsl, PEAKTHBHOTO
JBUTATETIS.

Vuenuueckuit sxcnepumenm, iabopamopiivie pabomul

H3mepenue yaenbHOM TemIoEMKOCTH.

Tema 3. Acpecamnsie cocmoanus éeujecmea. Pazoevie nepexoosl

[TapooOpazoBanue u koHjaeHcamms. Mcmapenue u kunenue. AOCONOTHAS U
OTHOCHTEIbHAS BJIQKHOCTH BO3Ayxa. HacellleHHBIA mnap. YaenbHas TeEmioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYPbI KUTIEHHS OT TAaBJICHUSI.

Teépnoe Teno. Kpucraumueckne u aMopHbie Tena. AHU30TPONUSI CBOMCTB
KkpuctaioB. Kuakue kpuctaibl. COBpeMEHHBIE Marepuansl. [lmaBieHue u
KpUCTAJIM3auus. Y IebHAas TEoTa miaeneHus. Cyonumanms.

YpaBHEeHUE TEMIOBOIO OanaHca.

TeXHUYECKUE YCTPOMCTBA M MNPAKTHYECKOE MNPUMEHEHHE: TUTPOMETP W
NICUXPOMETP, KATOPHUMETP, TEXHOJIOTUHN TMOJIYYCHUs] COBPEMEHHBIX MAaTCpHAJIOB, B
TOM YMCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoIiCTBa HACHIIICHHBIX APOB.

Kunenne npu MOHM>KEHHOM JTABJICHHH.

CnocoObl U3MEPEHUS BIAKHOCTH.

HaGnronenne HarpeBaHus ¥ MIaBJICHAS KPUCTAITMYECKOTO BEIIECTRA.

JleMoHCTpanus KpUCTAILIOB.

Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul

H3mepenne OTHOCUTENBHON BIIAKHOCTH BO3AYXA.

Pasznen 4. daekrpoanHaMuka
Tema 1. Inekmpocmamuka
OneKTpu3anms Tell. ODJEKTPUYECKU 3apsna. J[Ba BHIA BIEKTPUYECKUX
3apsa0B. [IpOBOAHMKM, MUAJIEKTPUKA W TOJYMPOBOJHUKU. 3aKOH COXPAHCHUS
ANEKTPUYECKOTO 3apsa.
B3aunmopeiicteue 3apsaoB. 3akoH KyioHa. TOYEUHBIN 3NEKTPUYECKUI 3apsl.
OnekTpuueckoe mosne. HanpsokEHHOCTH  ANEKTpUYECKOro mons. [lpuHumn



CYIIEPIIO3ALIMKA JJIEKTPAYECKUX MOJEH. JIMHUM HANPsHKEHHOCTH AIEKTPUUYECKOTO
TTOJIS.

Pabora cun  snekrpocratmueckoro  mnossa.  [lorennuman.  PasHocTh
NOTEHUMAIOB. [IPOBOMHUKM M JMAJNEKTPUKKA B JJIEKTPOCTATUYECKOM  IOJIE.
JIMBIIEKTPAYECKAS TPOHULIAEMOCTD.

OnexkTpo€MKOCTh. KoHaeHcaTop. DNEeKTPOEMKOCTh TUIOCKOTO KOHACHCATOPA.
DHEprus 3apsHKEHHOTO KOHACHCATOPa.

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

Jlemoncmpayuu

YeTpoiicTBO M IPUHLAI JEWCTBUSA DIIEKTPOMETPA.

B3anMoaeicTBuE HAIEKTPU30BAHHBIX TE.

DNEKTPUUECKOE TOJIE 3aPSKEHHBIX TEL.

[TpOBOHMKH B SJIEKTPOCTATUYECKOM TIOJIE.

ONEKTPOCTATHYECKAS 3aLIUTA.

JIMBIIEKTPUKH B IIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb  BJIEKTPOEMKOCTM  TUIOCKOTO KOHAEHCATOpa OT  IUIOLIAAH
TUTACTUH, PACCTOSIHUS MEXKAY HUMU U JUBJIEKTPAYECKON MPOHULIAEMOCTH.

DHEprus 3apsHKEHHOTO KOHACHCATOPA.

Vuenuuecruii skcnepumenm, 1abopamopusie pabomol

H3mepenne 3meKTpoEMKOCTH KOHACHCATOPA.

Tema 2. Ilocmosannolii 31ekmpuyeckuil mok. Toku ¢ pasnuyHslx cpeoax

ONEKTPUUYECKUA TOK. YCIIOBUS CYIIECTBOBAHMS DJIEKTPUUYECKOTO TOKA.
Hctounnkm Toka. Cuna Toka. [I0CTOSHHBIN TOK.

Hanpspkenue. 3axkon OMa JU1st ydacTka LETIH.

DNEKTPUUYECKOE CONMPOTUBIIEHUE. YIEIBHOE CONPOTUBIICHAE BEIIECTBA.
[TocnenoBarenbHOE, MAPATUIENBHOE, CMEIAHHOE COETMHEHHUE TIPOBOJIHHUKOB.

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

ONEKTPOABMXKYLIAS CUJIa U BHYTPEHHEE CONPOTUMBIIEHUE MCTOYHHMKA TOKA.
3akoH Oma J1s MOJTHOM (3aMKHYTOM ) SJIEKTpUUYECKOH 1ienu. KOpoTKoe 3aMbIKaHUE.

ONEKTPOHHAs  MPOBOAMMOCTH  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJICHUS METAIIOB OT TeMIeparypbl. CBEPXIPOBOAUMOCTb.

DNEKTPUYECKU TOK B BaKyyMe. CBOMCTBA SJIEKTPOHHBIX Ty YKOB.

[TonynpOoBOIHHAKH. CoOcTBeHHass  u [pUMECHAss  MPOBOAUMOCTH
NOJYyNMPOBOAHUKOB. CBoiicTBA p—n-niepexona. [1oaynmpoBogHUKOBEIE TPHOOPHI.

ONEKTPUYECKAA TOK B PACTBOpaXx M paciuiaBax  AIEKTPOJIUTOB.
DNEKTPOJIATUYECKAS TUCCOLMALMS. DIEKTPOIIU3.



ONEKTpUYeCKnii TOK B razax. CamMOCTOSTENbHBIA W HECAMOCTOSTEIbHBIN
paspsa. Monnus. [Lazma.

TeXHUYECKME YCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE. aMIIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHWUKH TOKA, DSJIEKTPOHArPEBATEIBHBIE MPUOOPHL,
AJIIEKTPOOCBETUTENBHBIE MPUOOPHI, TEPMOMETP COMPOTHUBIICHUS, BAKYYMHBINA IO,
TEPMHUCTOPBI U POTOPEIUCTOPHI, MOTYTPOBOTHUKOBBII THO, TaTbBAHUKA.

Jlemoncmpayuu

H3mepenne Cuitbl TOKa U HANPSHKEHHAS.

3aBUCUMOCTb CONPOTUBIICHUS LMAJUHAPAYECKUX IPOBOJHUKOB OT JIAHBI,
TUIOLIAM MOTEPEYHOTO CEUYEHUS U MaTEpraa.

CMeIIaHHOE COEIMHEHUE MTPOBOIHUKOB.

[IpamMoe wu3MepeHHe DBIEKTPOABMKYILEH CcWiIbl. KOpOTKOE 3aMbIKaHHE
raJIbBAHUYECKOTO JJIEMEHTA U OLICHKA BHYTPEHHETO CONIPOTUBIICHUSI.

3aBUCUMOCTB CONMPOTUBIICHUS METAIUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB NEKTPOIIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTB BO3AyXA.

ODHOCTOPOHHSS MPOBOAMMOCTD TUOAA.

Vuenuueckuii sxcnepumenm, nabopamopiivie pabomul

H3yueHne CMEaHHOro COSIMHEHUS PE3UCTOPOB.

H3mepenne aneKTPOABIKYIIEH CUIJIBI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaOntonenue snekrponmsa.

MexnpeaMeTHbie CBA3H

Hzyuenne kypca ¢usmku 6a30Boro ypoHs B 10 kjmacce OCyHIECTBISIETCS C
VU4ETOM COACPIKATEIBHBIX MEKIPEAMETHBIX CB3€H C KypcaMH MAaTEMAaTHKH,
OHMOJIOrMH, XUMKH, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemnoie noHAmMuUs, CBA3aHHBIE C M3YYEHUEM METOAOB HAYYHOIO
NO3HAHMS. SIBJICHUE, HAy4HbId (hakT, runore3a, Qu3Myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOMIOACHHE, SKCIEPUMEHT, MOJEITMPOBAHKE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelieHHE CHCTEMbl ypPaBHCHWMH, JWHEHHas (QyHKOHS,
napadosna, runepooia, uxX rpa@uKul U CBOMCTBA, TPUTOHOMETPUYECCKUE (DYHKIMH:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U X TPOEKIIMU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonoecus: MEXaHUYECKOE JBUKCHUE B SKMBOM mpupojae, nuddysus, ocMoc,
TEIIOOOMEH YKUBBIX OPraHU3MOB (BUIBI TEIJIONEPEAAYM, TEMIOBOC PABHOBECHE),
BIEKTPUYECKHUE SBIICHUS B )KUBOM IPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJIAPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KAIAKOCTEH W



ra3oB, JJICKTPUYECKUE CBOWCTBA METAJUIOB, SJICKTPOIMTHYECKAS AMCCOLMALMS,
raJibBaHuKa.

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

Texnonoeus: npeoOpa3OBaHUE JBUKEHUN C HCIOIB30BAHUEM MEXAHWU3MOB,
YUET TPEHUSI B TEXHUKE, MOJIMIMITHUKHA, WCHOJB30BAHUE 3aKOHA COXPAHEHUS
UMITYyJIbCA B TEXHUKE (pakeTa, BOAOMET M JAPYIUE), JIBHUrareiib BHYTPEHHETO
cropaHusi, napopasi TypOuHa, ObITOBOH XOJOJUIBHUK, KOHIUIMOHEDP, TEXHOJIOTHH
MOJIYYCHUS COBPEMEHHBIX MAaTEpPUaOB, B TOM YHCJIE HAHOMATEPUAIOB, M
HAHOTEXHOJIOTMH, SJIEKTPOCTAaTHYECKas 3alUTa, 3a3€MJICHUE SJIEKTPONPUOOPOB,
KCEPOKC, CTPYHHBIH OPUHTED, AJICKTPOHArPEBATEBHBIC npuOOPHI,
AIIEKTPOOCBETUTEILHBIE MPUOOPHI, rajbBaHUKA.

11 KVIACC

Pa3znen 4. daekrpoanHaMuka

Tema 3. Maznummnoe noJe. INeKMPOMAZHUMHAA UHOYKUUA

[TocTossHHBIE ~ MarHuThHl.  B3aMMOAECHCTBME  NMOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe Tmoie. BekTop MarHWTHONW WHAYKUMW. [IpuHOMO Cynepro3uiuu
MAarHATHBIX MOJied. JIMHUM MarHUTHOM MHAYKIUW. KapTuHa JIMHUN MarHUTHOMN
WHIYKLUY TOJI TOCTOSIHHBIX MArHUTOB.

MarsutHOEe TOJIE TPOBOJHMKA € TOKOM. KapTuHa JMHMIA WHOYKUWA
MAarHuTHOIO TOJIS UIMHHOTO MPSMOr0 INMPOBOJAHHMKA W 3aMKHYTOrO KOJIBLIEBOTO
MTPOBOJIHMKA, KATYIIKHU ¢ TOKOM. OneIT Opcrena. BzaumMoaeiicTeue npoBOAHUKOB €
TOKOM.

Cwta Amniepa, €€ MOAYJIb U HAMIPABJICHUE.

Cuna Jlopenua, e€ Moaysb U HATpPaBJICHKE. [[BHKEHHE 3aPsSHKEHHONM YaCTULIBI
B OJIHOPOJHOM MarHuTHOM mosie. Pabota cunel JlopeHna.

SlBneHue BNEKTPOMArHUTHOW WHAYKUMHU. [IOTOK BEKTOpa MAarHMTHOM
MHAYKLOUW. ONEKTPOABMKYLIAs CUJIa WMHAYKUMU. 3aKOH JJIEKTPOMArHUTHON
nHayKuru dapanges.

BuxpeBoe snekTpu4eckoe moJie. ONEKTPOABWKYINAS CHJIA WHAYKLIUU B
MIPOBOJHUKE, IBUKYILEMCS MOCTYNATENBHO B OJHOPOAHOM MAarHUTHOM MOJIE.

IIpaBuio Jlenna.

WHayKTMBHOCTB.  SIBJICHWME CAMOWMHIYKIWHW. OJEKTPOJABHKYIIAs — CHUJIa
CAMOMHIYKLIHH.

DHEPrusi MAarHUTHOT'O TIOJIS KATYIIKKU C TOKOM.

ONEKTPOMArHUTHOE TOJIE.

TeXHUYECKME YCTPOWCTBA M MPAKTHYECKOEC NPUMEHEHUE. TMOCTOSHHBIC
MArHUThl, BJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTENA SIIEMEHTAPHBIX
YaCTHL, UHIYKIMOHHAS [IE€Yb.



Jlemoncmpayuu

OneiT Operena.

OTKIIOHEHUE STIEKTPOHHOTO IMYYKa MATHUTHBIM TOJIEM.

JIMHUM MHAYKIMU MAarHATHOTO TIOJIS.

B3anmopeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cwa Amnepa.

HeiictBue cuiibl JIopeHIia Ha MOHBI SIIEKTPOJIUTA.

SIBneHune ANEKTPOMArHUTHOM UHIYKLIHH.

IIpaBuio Jlenna.

3aBUCUMOCTD JJIEKTPOABMIKYILEH CUIIBI MHAYKIIUU OT CKOPOCTHM W3MEHEHHS
MAarHuTHOTO MOTOKA.

SBneHne caMOMHAYKIWK.

Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul

H3yueHne MarauTHOrO MoJst KATYLIKA ¢ TOKOM.

Hccnenoanne AecTBHUA NOCTOSIHHOTO MarHUTa Ha paMKy € TOKOM.

HccenenoBanue sBNeHUsS JIEKTPOMArHUTHON UHIYKLIHH.

Pazpnen S. KosieGaHusi 1 BOJIHBI

Tema 1. Mexanuueckue u INeKMPOMACHUMHbIE KOEOAHUA

KonebGarenpnas  cucrema.  CBOOOAHBIE ~ MEXAQHMYECKHE  KOJICOQHMSI.
["apmonnueckue konebanus. Ilepron, wactota, ammMtyaa U Qasa KoacOaHHA.
IIpy>xuHHBIA MasTHHK. MareMaTW4eCcKUil MasTHUK. YPAaBHEHUE TApPMOHWUYECKHUX
koneOanuii. [IpeBpamenue 3Heprum Npu rapMOHUYECKHAX KOJICOAHHSX.

Konebarenbublii  kOHTYp. CBOOOJHBIE AJICKTPOMArHUTHBIE KOJiCOAHUS B
UACATTbHOM KOJEOATEIbHOM KOHTYPE. AHAJIOTHS MEXKIY MEXAHWYECKHUMU U
ANIEKTPOMArHUTHBIMKA  KosicOaHusiMu. Dopmyna TomcoHa. 3aKOH COXPAaHCHUs
SHEPruM B UICATBHOM KOJIEOATEIbHOM KOHTYPE.

[IpencraBnenue o 3aryxaromux KoneOaHusx. BeIHYKICHHbIE MEXaHUYECKHE
koneOanus. Pe3oHanc. BIHYXICHHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHHUSI.

[Tepemennbiii  TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTB
MEPEMEHHOIO TOKA. AMIUIMTYJHOE W JCHCTBYIOIIEEC 3HAYEHUE CUIIBI TOKA M
HaIPSKCHUS.

Tpanchopmarop. IIponsBoacTBo, nepenaya U NOTPEOTICHUE TEKTPUUECCKON
SHEPIUU. DKOJIOTMYECKUE PHUCKM NMPHU MPOU3BOACTBE MIEKTpPO3HEprun. KymbpTypa
MCITOJIb30BAHUS JJIEKTPOIHEPTUH B IOBCETHEBHOM YKU3HU.

TEeXHUYECKUE YCTPOMCTBA M NPAKTUUYECKOE NPUMEHEHMUE. JIIEKTPUYECKHMA
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, IMHUM HJIEKTPONEPEaay.

Jlemoncmpayuu

HccnenoBanne mapameTpoB KOJI€OATENBbHOM CHCTEMBI (MPYXKUHHBIA WA
MaTEMATHUYECKANA MAsSTHUK ).



HaOntonenue 3aryxaronmx KojicOaHui.

HccenenoBanmne CBOHCTB BBIHYKACHHBIX KOJICOAHUIA.

HaOntonenue pe3onanca.

CBOOOHBIE IIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuumnorpaMMbl (3aBUCHMOCTH CHJTBI TOKA M HAMPSDKEHUST OT BPEMEHH ) ISt
ANEKTPOMArHUTHBIX KOJICOAHWIA.

Pe3oHanc mnpu MOCHEAOBATEIILHOM COCAMHEHMM PE3UCTOPA, KATYLIKU
WHIYKTUBHOCTH U KOHAECHCATOPA.

Mopenb TUHUM SJIEKTPONEPENAYH.

Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul

HccenenoBanne 3aBUCUMOCTH MEPUOAA MAJIBIX KOJeOaHWil Ipy3a HA HUTH OT
JUIMHBI HUTU W MAacChI TPy3a.

HccnenoBanne MEPEMEHHOIO0 TOKA B LENM K3 MOCIEAOBATENIBHO
COCIMHEHHBIX KOHICHCATOPA, KATYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbIE 60JIHbI

Mexanudeckue BOJIHBI, ycinoBus pacnpoctpaHeHus. llepuon. CkopocTh
pacnpoCTpaHeHUss W JUIMHA BOJIHBL. llomepeuHble W TPOJOJBHBIE  BOJIHBIL.
HuTepdepenuus u mudpakiuus MEXaHUYECKUX BOJIH.

3Byk. CKOpOCTh 3ByKa. [ poMKOCTBh 3ByKa. Beicota ToHa. TemOp 3ByKa.

ONEKTPOMATHUTHBIE BOJIHBL Y CIIOBUAS U3JYYEHUS SJIEKTPOMArHUTHBIX BOJIH.
B3anmvHuas opueHtaums BektopoB E, B, V B anexkrpomarautHOi BosHE. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPAKCHHE, MPEJIOMIICHHE, MONSpUA3alus, Au(paKuus,
uHTepPepeHurs. CKOPOCTh 3NEKTPOMATHUTHBIX BOJIH.

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

[IprHUMOEL pagOCB3H U TENEBUACHUA. Paqnomokanus.

DNEKTPOMArHATHOE 3arps3HEHUE OKPYIKAKOIICH CPEIBL.

TeXHUYECKUE YCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHUE. MY3bIKAJIBHBIC
MHCTPYMEHTHI, YJIBTPa3BYKOBAs IMArHOCTHKA B TEXHHMKE M MEIMLMHE, paaap,
pPaMONTPUEMHUK, TEJICBU30P, aHTeHHA, TeiaedoH, CBU-neus.

Jlemoncmpayuu

OO0pazoBaHuE W paCIPOCTPAHEHUE MOMEPEUHBIX W MPOIOJIbHBIX BOJIH.

Konebntonieecs T€10 KaK HCTOYHUK 3BYKA.

HabGnronenne oTpaskeHus U IPEIOMIIEHU ST MEXAHUYECKUX BOJIH.

HabGnronenne natephepeHny n AuPpakiiiid MEXaHUUYECKAX BOJTH.

3BYKOBOM pE30HAHC.

HaGnronenne cBsi3M TPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH W
YaCcTOTON KOJieOaHMil.



HccnenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPAXKECHUE,
MPEJIOMJIEHUE, MOJspU3anust, Tudpakims, UHTephepeHIus.

Tema 3. Onmuka

I'eomerpuyeckas onrtuka. I[IpsaMonuHENHOE pacnpoCcTpaHEHUE CBETA B
OJAHOPOHOM cpeae. JIyu ceTa. ToYeUHbIil KCTOUHUK CBETA.

OtpaxeHune cBETa. 3aKOHbI OTpakeHUs1 cBeta. [locTpoenne m3o0paxeHuil B
TJIOCKOM 3€PKaIe.

[Tpenomienne cBeTa. 3aKOHBI MPETOMIICHUS CBeTa. AGCONFOTHBIN NOKAa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpemenbHBI yrosl MOJIHOTO
BHYTPEHHETO OTPAKECHUSI.

Jucnepcus ceeta. CiiosxkHblii coctas Oenoro ceera. Lger.

CoOuparoniie W pacceuBarouie JuH3bl. ToHkas JmH3a. DOKyCHOE
paccTosHUE W ONTWYECKas CWia TOHKOM JMH3bL [locTpoeHue m3o0pakeHHid B
COOMPAKIIMX W pacceuBarOIIUX JIMH3aX. DOPMyJia TOHKOW JIMH3BI. YBEITUYCHUE,
JTaBacMOE€ JINH30M.

[Tpenensl nPUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBas ontuka. WHTepdepeHums cBera. KorepeHTHble HMCTOYHMKH.
YcnoBuss HAOMIOJACHHWST MAKCHMyMOB W MUHMMYMOB B HHTEP(PEPECHUMOHHON
KapTUHE OT JIBYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaknus cBeta. JudpakuuoHHas pemiéTka. YCIOBUE HAOIIOACHUS
IVIABHBIX ~MAKCMMyMOB TIPH  TMAJECHUM  MOHOXPOMATHYECKOrO CBE€Ta Ha
TU(PPAKIMOHHYIO PEHIETKY.

ITonsgpuzanus ceera.

TeXHUYECKUE YCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHWE. OYKH, JIyIa,
(oroanmapar, NPOCKLUUOHHBIA anmapar, MUKPOCKOI, TEJIECKON, BOJOKOHHAS
ONTUKA, AM(PPAKLIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpAMONMHEMHOE PACIPOCTPAHEHHUE, OTPAKEHUE M TPEIOMIICHHE CBETA.
Ontrueckue TpudOpHI.

[TonHOoe BHYTpEHHEE OTpakeHUe. Moaenb CBETOBOA.

HccenenoBanue cBOWCTB M300paKEHU B TMH3AX.

Mogenu MUKPOCKOTIA, TEJIECKOTIA.

HaOmtonenue natepdepeHinm cera.

HaOmtonenue nudpakinuum ceera.

HaOntonenue aucnepcun cBeTa.

[TonyuyeHue cnekTpa ¢ MOMOLIBIO MPU3MBI.

[Tonmy4eHune cnekTpa ¢ TOMOUIbIO AUPPAKIHOHHONW PEIIETKH.

HaGnronenne nonsipuszanuu cBera.

Vuenuueckuii sxcnepumenm, iabopamopivie pabomul



H3mMepeHue nokaszatess MpeioMJIEHUS CTEKIIA.
HccnenoBanue cBOMCTB M300paKeHUi B TIMH3AX.
HaOntonenue aucnepenu ceera.

Pa3zngen 6. OCHOBBI CIeHAJIBLHOH TEOPHH OTHOCUTEIBHOCTH

['paHuIlBl  NPUMEHUMOCTH  Klaccuueckoi  mexanuku.  [loctymarsl
CHENUANBHOW TEOPUU OTHOCUTEIBHOCTU. WHBAPUAHTHOCTh MOJYJS CKOPOCTH
CBETA B BAKYyM€, TPUHIIUI OTHOCUTEIBHOCTU DHHINITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHU M COKPAILCHUE
JUTHHBI,

DHEprusi U UMMYJIbC PEIITUBUCTCKOMN YaCTHUIIbI.

CBsi3b MaCChl ¢ DHEPrUEH U UMMYJILCOM PENSTUBUCTCKONW YACTUIIBI. JHEPTHUS
TTOKOSI.

Pasznen 7. KBanroBas pusuka

Tema 1. Dnemenmol KeaHMOBOU ONMUKU

®dotonbl. ®opmyna [1naHka cBsizu 3HEpruu (POTOHA € €r0 YaCTOTOU. JHEPrUs
¥ UMITYJIBC (POTOHA.

Otkpeitre u uccnenoBanue gorordpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
doroadpdekra. YpapHenue OiHmTeiiHa A gorosrdpdexra. «KpacHas rpanunay
dotorpdexra.

JlaBnenue ceeta. OnbiThl [1. H. JIeOenera.

XUMHYECKOE IEWCTBUE CBETA.

TexXHUYeCKHE YCTPOWCTBA W MPAKTUUYECKOE NPHUMEHEHHE. (DOTORIEMEHT,
(oromaTumk, coaHeuHas Oarapes, CBETOAHO.

Jlemoncmpayuu

DoT03QPEKT HA YCTAHOBKE ¢ IMHKOBOM MIACTHHOM.

Hccnenopanue 3akoHOB BHEIIHETO GoTodhPekTa.

Ceeroamon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogpens atroma Tomcona. OnbiTel Pe3epdopia mo paccesHUO O -YACTHIL.
IImanerapnas mopnens aroma. Ilocrynarel bopa. M3nydeHue W moniomieHue
()OTOHOB TpU TMEPEXOAE aTOMa C OJAHOIO YPOBHS SHEPIUM Ha Jpyroi. Buiel
cnekTpoB. CIEKTP YPOBHEW 3HEPTUMA aTOMa BOAOPOAA.

BonHoBBIE cBO¥CTBA YacTuLl. BomHel e bpoina. KoprnyckyaspHO-BOITHOBOMN
Y aJTu3M.

CIIOHTaHHOE U BBIHYKICHHOE U3ITyYECHHE.

TeXHUYECKUE YCTPOMCTBA M NPAKTUYECKOE TPUMEHEHHE: CIEKTPAIbHBIN
aHaJIn3 (COEKTPOCKOMN ), a3€P, KBAHTOBBI KOMITBIOTED.



Jlemoncmpayuu
Mogpenb onbita Pesepdopnaa.
OnpeneneHue JIMHBI BOJIHBI J1a3€pa.
HaGnronenne TmHERYaThIX CIEKTPOB U3ITyYCHUS.
Jlazep.
Vuenuueckuit sxcnepumenm, iabopamopiivie pabomul
HabGnronenune mmHERYaToro cCnekTpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTBI, JOKA3bIBAIOIIME CI0KHOCTh CTPOCHHUs sapa. OTKpeITHE
paguoaktuBHOoCcTH.  OmnbiTel  Pesepdopma 1o omnpeneneHur0  cocTaBa
pammoakTUBHOrO wm3nydeHus. CpoiictBa anbda-, Oera-, ramma-u3JIy4cHHs.
BinsiHre pagoaKkTUBHOCTH HA )KMBBIE OPTaHU3MBI.
OTkpeiTHE TIPOTOHA W HeWTpoHa. Hyknonnas moxens snapa [ 'eiizeHOepra—
HBanenko. 3apsan saapa. MaccoBoe uucno siapa. M30TorsL.
Anb(a-pacnan. OJEKTPOHHBIM W TO3UTPOHHBIN OeTa-pacnaa. [amMma-
M3ITy4YeHHE. 3aKOH PAIMOAKTUBHOIO Pacnaja.
OHEpPrus CBSA3W HYKJIOHOB B siApe. SaepHbie cunbl. Jledekt Maccrl sapa.
S nepHbie peakuuu. /leneHne U CUHHTES sIaep.
Snepubiii peaktop. TepmosiaepHblii cuHTE3. [IpoOneMbl M MEPCHEKTUBHI
SAIEPHON SHEPTETUKHU. DKOJIOTUYECKUE ACTIEKTHI SACPHON SHEPTETUKM.
DneMeHTapHbIe YacTULBl. OTKPBITUE MO3UTPOHA.
MeTo1bl HaOIFOACHUS U PETUCTPALMH 3JIEMEHTAPHBIX YaCTHLL.
dyHaaMEHTaIbHBIC B3aUMOACHCTBYS. EAMHCTBO (PM3AUYECKOI KaPTHHBI MUPA.
TeXHUUECKUE YCTPONCTBA U MPAKTUYECKOE MPUMEHEHUE. JO3UMETP, Kamepa
BuiibcoHa, saepHbIi peakTop, aToMHas Oomoa.
Jlemoncmpayuu
CUéTunK MOHU3MPYIOIIMX YACTHLI.
Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul
HccenenoBanue TpeKoB 4acTull (10 TOTOBBIM (oTOrpadusim).

Pasnen 8. DjieMeHTBI aCTPOHOMUM H ACTPOPU3UKH

Otanel pa3BUTUS ACTPOHOMUH. [[pUKIaAHOE U1 MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3mHoro HeGa. Co3Be3musi, ApKHAE 3BE3NBI, TUIAHETHI, UX BHIAMOE
JIBUKEHUE.

ConnHeunas cucrema.

Connue. ConHeuynast akTMBHOCTh. HcTounmk sHeprum ConHua u 3BE3N.
3BE31bI, UX OCHOBHBIE XapAKTCPUCTHKHU. JlMarpaMMa «CIEKTPAIBbHBINA Klacc —
CBETUMOCTBY». 3BE3/bI TJIABHOW MOCJIEI0BATENLHOCTHA. 3aBUCHMMOCTh «Macca —
CBETUMOCTbY» JJIsl 3BE3J TJIABHOM MOCIIEI0OBATEIbHOCTA. BHYTPEHHEE CTPOEHHE



3BE31. COBPEMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUU M 3Bomounn ConHua u
3BE3M. DTarbl )KU3HU 3BE3 .

Mneunstid [lyte — Hama ['anaktuka. I[lonokenue u npwkenue CoJHIA B
lanaktuke. Tunel ranaktuk. Paguoranaktuku u kBasapel. UEPHBIE ABIPEL B sSApax
TATAKTHK.

Bceenennas. Pacimmpenue Beenennoii. 3akon Xa00na. Pazderanue rajakTuk.
Teopust boaenioro B3peiBa. PEMUKTOBOE U3ITyYEHHE.

MacmrabHas ctpykrypa BeenenHoii. MeraranakTuka.

Hepewménneie mpoOieMbl aCTPOHOMUH.

Vyenuuecrue nabnooenus

HaGnronennst HEBOOPYKEHHBIM TIa30M € UCMOJB30BAHUEM KOMIBIOTEPHBIX
NPUJIOKEHUI AJIs1 OMPEACIICHUS TIOJIOKEHUST HEOECHBIX 0OBEKTOB HA KOHKPETHYHO
JATy: OCHOBHBIE cO3Be3ust CEBEPHOIO MONYIIAPHS U SIPKUE 3BE3 MBI

Haobmtonenus B Teneckon Jlynel, miaanetr, Mieunoro [1yTtu.

O6o01mariee NOBTOpeHue

Pone (Qu3nku ©u acTpOHOMHM B 3KOHOMHYECKOH, TEXHOJIOTHUYECKOM,
COLMAJIbHON M 3THUYECKOH c(pepax ACATENBbHOCTH YEIOBEKA, POJIb U MECTO (PU3HUKH
¥ aCTPOHOMHH B COBPEMEHHOW HAYYHOH KapTUHE MUPA, POk (PU3HMUECKON TEOpUU
B (OpPMUPOBAHWMM TMPEACTABICHUI O (PU3HYECKON KApTHMHE MUPA, MECTO
(U3nYECKOi KapTUHBI MHpa B OOIIEM PsIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABJIICHAM O TIPUPOJIE.

MexnpeaMeTHbie CBA3H

Hzyuenne kypca ¢pusmku 6a30BOro ypoBHs B 11 kjmacce OCyHIECTBIISIETCS €
VYETOM COACPIKATENIBHBIX MEXKIPEAMETHBIX CBA3€H C KypcaMu MaTeMaTHKW,
OHMOJIOTMH, XUMHH, T€Orpaduu U TEXHOJIOTUH.

Meosicnpeomemnvie noHAmMuUs, CBA3aHHBIE C M3YYEHUEM METOAOB HAYYHOIO
NO3HAHMS: SIBJICHUE, HAy4HbIH (hakT, runore3a, Qu3MyecKkas BEIMYMHA, 3aKOH,
Teopusi, HAOMIOACHHE, SKCIEPUMEHT, MOJEITMPOBAHKE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pELIEHUWE CHUCTEMBI YPABHEHWH, TPUTOHOMETPUUYECKUE
(YHKLIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPHUTOHOMETPHUECKOE
TOXKIAECTBO, BEKTOPHl M WX NPOCKUHMHA HA OCH KOOPAWHAT, CIIOXKEHWUE BEKTOPOB,
NPOU3BOJHBIE BJIEMEHTAPHBIX (YHKIMI, MPU3HAKKM TOA00MST TPEYrOJbHUKOB,
OMPENEIICHHUE MJIOIIAIN TUIOCKUX (PUTYyp U 00BEMA TETT.

buonocus: >IEKTPUYECKUE SIBICHUS B JKMBOH NPUPOAC, KOJeOaTelIbHbIE
JIBWKEHUS B JKUBOW MPUPOAE, ONTHYECKUAE ABICHUSA B KUBOUN MPUPOJE, NECUCTBUE
pajvanyy Ha YKMBBIE OPTraHU3MBI.

Xumus: CTpOEHAE aTOMOB M MOJIEKYJ, KDUCTAIUIMYECKAsA CTPYKTYPa TBEPIBIX
TEJN, MEXaHU3Mbl OOPA30BaHMs KPUCTAUIMYECKON PEIIETKH, CHEKTPAIbHBINA
aHams.



leoepaghusi:  MarHWTHBIE TOMKOCA 3E€MJIM, 3aJ€KA MArHUTHBIX PYI,
(oTOCHEMKA 36MHOM OBEPXHOCTH, MPEACKA3AHUE 3EMIICTPSACEHUIA.

Texnonocua: JHWHUM DJIEKTpoONEpEnay, T[EHEpATop IEPEMEHHOIO TOKA,
DNEKTPOABUTATENb, WHAYKIMOHHAS I€4b, pajap, PaavuoONpUEMHUK, TEIEBU30P,
anteHHa, TenepoH, CBU-meub, MPOCKIMOHHBIA annapar, BOJIOKOHHAs OMNTHKA,
COJTHEYHAast Oarapest.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMDBLI 110
OU3UKE HA YPOBHE CPE/IHEI'O OBHIEI'O OGPA3OBAHUA

OcBoeHue yueOHOTO mpeaMera «DU3MKa» HAa YPOBHE CPEIHEro OOMIETOo
oOpazoBanusl (0a30BbIi YPOBEHB) JOJDKHO OOECHEUUTH JOCTHXKCHUE CIEAYIOIIUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEAMETHBIX 00Pa30BaTEIbLHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE Pe3yJIbTAaThl OCBOCHUS YUEOHOTO NMpeaMeTa « DU3nKa» ITOJKHBI
OTpaXaTb TOTOBHOCTb M CIOCOOHOCTH OOYYarOIUXCS PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHON BHYTPEHHEH MO3WUIMENR JIMYHOCTH, CUCTEMON I[IEHHOCTHBIX
OpUECHTALIMMA, TMO3WTUBHBIX BHYTPEHHUX  YOEXKICHWH, COOTBETCTBYIOIIUX
TPAIULMOHHBIM LEHHOCTSM POCCUHCKOTO OOLIECTBA, PACIIMPEHUE >KA3HEHHOIO
OMBITA U OTBITA JCATEIILHOCTH B MPOLIECCE PEATM3ALMN OCHOBHBIX HANPABJICHUIMA
BOCIIMTATENBHON NEATEIBHOCTH, B TOM YHUCIIE B YACTH:

1) rpaskaaHCKOro BOCIIMTAHUSL:

c(OPMUPOBAHHOCTh IPAKIAHCKOM MO3ALIMK 00YYAOIIErOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 OOIIECTRA,

OPUHATAC  TPAJAMLMOHHBIX  OOLICYETOBEUECKUX  T'YMAHUCTHUYECKHX W
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYHO JEATEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o011ecTBa, y4aCTBOBATh B CAMOYIIPABIIEHUH B 00pa30BaTEIbHON OpraHnu3alNN;

YMEHUE B3aUMOACHCTBOBATh C COLMATIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X PyHKIMSIMHU U HA3HAYCHUEM,

TOTOBHOCTb K TYMAHMTAPHON U BOJIOHTEPCKON IEATEIBHOCTH,

2) IaTPHOTHYECKOI0 BOCIIUTAHHUS:

c(hOPMHUPOBAHHOCTh POCCUICKOM TPKIAHCKON UIAECHTUYHOCTH,
NaTPUOTHU3MA,

LIEHHOCTHOE OTHOIIEHHE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTHKCHUSM
POCCUICKMX YUYEHBIX B 00JIACTH (PM3UKH U TEXHUKH,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

c()OPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, 3STUUECKOTO MOBEICHUS,

CHOCOOHOCTh OLICHMBATh CHUTYALIMI0 W NPHUHAMATHh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSCh HA MOPAIBHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCIIE B
JEATCIbHOCTH YUYCHOI'O;

OCO3HAHUE JINYHOTO BKJIAJa B MOCTPOEHUE YCTOMUMBOTO Oy AyILETO;

4) 3CTeTH4eCKOro BOCIIUTAHMS:

3CTETUYECKOE OTHOLIEHUE K MUPY, BKJIKOYAs S3CTETUKY HAYYHOTO TBOPYECTBA,
NPUCYIIETO (PU3NUECKON HAYKE,



S) Tpy10BOT0 BOCIIUTAHHUSA:

MHTEPEC K Pa3MuHbIM chepaM NpodhecCHOHAIBHOM EATENBHOCTH, B TOM
YHCJIE CBA3AHHBIM C (PU3UKOM M TEXHUKOW, YMEHUE COBEPLIATh OCO3HAHHBIN BBIOOD
Oyayuel mpodeccuu U peaau30BbIBATh COOCTBEHHBIC SKU3HEHHBIC TJIAHBI,

TOTOBHOCTh M CHOCOOHOCTh K 0OPa30BaHUIO U CaMOOOpa30BaHUIO B 00JACTH
(PM3WUKK HA TPOTSHKCHUH BCEH KU3HMU,

6) 3K0JIOTHYECKOT0 BOCIIUTAHUS :

C(OPMUPOBAHHOCTh JKOJIOTUYECKOH KYJIBTYPbI, OCO3HAHWE TIOOAIBHOTO
XapakTepa 3KOJOTHYECKUX TPOOIIEM;

IUTAHUPOBAHUE W OCYILECTBICHUE NEWUCTBUI B OKPY/KAFOILEN Cpelie Ha OCHOBE
3HAHMS LEJIEW YCTOMYMUBOIO PA3BUTHS YEIIOBEUECTBA,

paclIMpeHre OMbITa ACATEIBHOCTA JKOJIOTMYECKON HAIpaBICHHOCTH Ha
OCHOBE UMCIOIIMXCS 3HAHUH M0 (PUBUKE;

7) HEHHOCTH HAYYHOT'0 NMO3HAHMS

c()OPMUPOBAHHOCT MHMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3NUECKON HAYKH,

OCO3HAHWE LEHHOCTH HAyYHOW JEeATEIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs  (U3AKU  OCYLIECTBIIATH  NPOEKTHYKD W MCCIECAOBATEIBCKYHO
NEATENHOCTh MHAWBUAYAIBHO U B TPYIIIIE.

METAIPEIAMETHBIE PE3YJIBTATDBI

Io3naBare/ibHBbIC YHHBEPCAJILHBIC Y4eOHbIC ACiiCTBHSA
ba3oBble JJoruuecKkue AeiCcTBUS:
CaMOCTOATEbHO  (pOpMyJIMpOBaTH W AKTyaJIM3UPOBATh  MPOOJEMY,
paccMarpuBaTh €€ BCECTOPOHHE,
OMPEACIATh IENN JCATCIIBHOCTH, 3aJaBaTh MAPAMETPbl W KPUTEPHH WX
JIOCTHKCHUS,
BBISIBJIITh  3aKOHOMEPHOCTM W TMPOTHUBOPEYMST B  PACCMATPUBAEMBIX
(PU3UYECKUX SBJICHUSX;
pa3pabarbiBaTh TUIAH PEHICHUS MPOOJIEMBI ¢ YYETOM aHaju3a MUMEIOMIUXCS
MATEPUATBHBIX U HEMATCPUATBHBIX PECYPCOB;
BHOCHTb KOPPEKTHUBBI B ICITENBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
LETISIM, OLICHUBATh PUCKU TIOCJICACTBUIN NEATECILHOCTH,
KOOPIMHUPOBaTh W  BBINOJHATH padOTy B YCJIOBUSIX  PEAJbHOTO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS,
pa3BUBATh KPEATUBHOE MBILIJIEHUE TP PEIICHUM )KU3HEHHBIX MTPOOJIEM.
ba3oBble ncciaeaoBaTe/IbCKHeE AeiiCTBHS:
BJIQJICTh HAYYHOW TEPMUHOJOTHEH, KIIFOUEBBIMA TOHATHSIMU W METOJAMH
(pU3nYECKOil HAayKH;



BJIQJIETh HABBIKAMU YUEOHO-UCCIIEIOBATENBCKON U MPOCKTHOMN NEATEIBHOCTH
B 001acTH (PU3UKHK, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOAOB pPELICHUs 3a1a4 (PU3MYECKOTO COJACPKAHUS, MPUMEHECHHUIO PAa3JIMYHbIX
METO0B MO3HAHUS,

BIAJIETh BUAAMHU JICATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpNpeTalliK, NpeoOpa30BaHUI0 W NPUMEHEHHMIO B PA3IUYHBIX YUEOHBIX
CUTYyalMsIX, B TOM YUCIIE TPH CO3JaHUH YUEOHBIX TPOEKTOB B 00J1acTH (PU3HKH,

BBISIBJIATh TIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJIu3upOBaTh 3ajadvy,
BBIJIBUTaTh TUNOTE3y €€ PEUICHUs, HAXOAUTh APTyMEHTHI IS J0Ka3aTeNibCTBA
CBOMX YTBEPXKACHUM, 3a1aBaTh MapaMeTPbl U KPUTEPUU PELICHHUS;

AQHAIM3UPOBATh TMOJYYEHHBIE B XOJE PEUICHUS 3a7aud  Pe3yJbTarhl,
KPUTUYECKH OLICHUBATh UX JOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHHUE B HOBBIX
YCJOBHUSX;

CTaBUTh W (HOPMyIHpPOBaTh COOCTBEHHBIC 3aJauyd B 00Pa30BATEIBHOMN
JESITENBHOCTH, B TOM YUCIIE TIPU U3YUEHUH (PUBUKH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OMBIT;

yMETh TMEPEHOCUTh 3HAaHUS MO0 (U3MKE B MPAKTUUYECKYIO 0O0IacTh
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIACTEH;

BBIJIBUTaTh HOBBIC UJICH, TIPEJIaraTh OPUTHHAILHBIC TIOAXOAbI U PELICHHUS,

CTaBUTh MPOOJIEMbI U 33J]a4H, TOTYCKAIOIIUE AJIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ napopmanueii:

BJIAQJIETh HABBIKAMU MOJy4YeHUs MH(OpMaMKU (PU3MUECKOTO COACPKAHUS U3
WUCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBISATh TMOMCK, AHAJIU3,
CUCTEMATH3ALMI0O U MHTEPHpPETAli0 MHPOPMALIUK Pa3IUYHBIX BUIOB U (hopM
PEICTABICHHUSI,

OLIEHUBATh JJOCTOBEPHOCTH UH(OPMAIUH;

UCMOJIb30BAaTh  CPEACTBA  MH(POPMALMOHHBIX W KOMMYHHUKAIMOHHBIX
TEXHOJIOTUI B PEIICHUM KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHbIX
3a7a4 € CcoOnmojeHuEM TpeOOBaHUM HSPrOHOMHUKH, TEXHUKUM O€30MacHOCTH,
TUTUEHBI,  PeCypcocOEpeKeHHs, TPABOBBIX W  3TUYECKUX HOPM, HOPM
UH(}OPMAIMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUYECKOTO COJAEPKaHMsS B PA3IUUHBIX (QopMarax c
yuéTOM Ha3HA4YeHUs UHOOPMALMK U LIETIEBON ayAUTOPUM, BHIOUPAs ONTUMAJIbHYIO
(dopMy MpeAcTaBICHUS U BU3yATU3alUH.

KommyHukaTnBHbBIC YHHBEPCAIbHbIC Y4eOHbIE 1eiiCTBHUS:
OCYILECTBIATH OOIICHNUE HA YPOKaX (PM3HKKN M BO BHEYPOUHOM NEATEIBHOCTH;
pacrio3HaBaTh MPEANOCBUIKA  KOH(DIMKTHBIX CUTyaUMd W CMSAr4arhb
KOH (DJIMIKTBIL,



Pa3BEPHYTO M JIOTHYHO M3JIararb CBOK TOYKY 3PEHUS C HUCIOJIB30BAHUEM
SI3BIKOBBIX CPEICTB;

[IOHAMAaTh W MCIIOJIB30BATh MPEUMYINECTBA KOMAHIHOW W WHIWBUIYAIBHON
padoTHI;

BbIOMpATh TEMATWKy W METOJbl COBMECTHBIX IEHCTBHI C y4éTOM OOIMX
WHTEPECOB U BO3MOKHOCTEN KAXKAOI0 WICHA KOJUIEKTUBA,

[IPUHAMATh  IE€IA  COBMECTHOW  ACATEIIBHOCTHA, OPraHU30BBIBATE U
KOOPAVMHHUPOBATH JEUCTBUA 110 €€ MOCTHKEHWIO. COCTaBIATH IUIAH ACHCTBHM,
pacrpeacnsaTh pojid € Y4YETOM MHEHHHA YYaCTHHKOB, OOCYXKIAThb pe3yJbTaThI
COBMECTHO# paboTHl,

OLICHABATH KA4E€CTBO CBOECr0 BKJIAJAa W KaKIOTO yYaCTHWKA KOMAaHIHI B
o0LMiA pe3yapTar Mo pa3padoTaHHBIM KPUTEPHSIM,

[peylaratb HOBBIE IIPOCKTHI, OLCHWBATH WACH C TO3WIMUNA HOBU3HEL,
OPUTMHAJIBHOCTH, IIPAKTHYECKON 3HAUYUMOCTH,

OCYIIECTBIIATE IIO3UTHUBHOE CTPATETHUYECKOE MOBEIACHHUE B  PA3IMYHBIX
CUTYyalUsIX, MPOSBIISATE TBOPYECTBO U BOOOPAXKEHKE, ObITH MHULIMATHBHBIM.

PeryasiTuBHbIC YHUBEpPCAJbHbIC y4eOHbIC AeiicTBHS
Camoopranusanusi:

CaMOCTOSITENTBHO OCYIIECTBIIATh MO3HABATEIBHYIO ACATEIBHOCTh B 00NacTh
(U3MKM W aCTPOHOMUH, BBISBISATH MNPOOJEMBI, CTaBUTh W (HOPMYJIUPOBATH
COOCTBEHHEBIC 3a/]a4H;

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

JaBaTh OLEHKY HOBBIM CHTYaLUsIM;

pacIMpsITh paMKX yY4EOHOTO MTPEIMETA HA OCHOBE JIMYHBIX MTPEIMOYTEHUH;

JeNlaTh OCO3HAHHBIA BBIOOP, APryMEHTHPOBaTh €ro, Opare Ha cels
OTBETCTBEHHOCTH 32 PELICHHUE,

OLICHUBATh TPUOOPETEHHBIN OTIBIT,

crocoOCTBOBATh (POPMUPOBAHUIO W MPOSIBICHUIO JPYAMLMAM B 001acTh
(pM3KKH, TOCTOSTHHO MOBBILIATH CBOM 00pPa30BaTENbHBINA U KYJIbTYPHBII YPOBEHb.

CaMOKOHTPOJ/Ib, 3MOLIHOHAIbHBINH HHTE/LJIEKT:

JaBaTh OLECHKY HOBBIM CUTYalWsIM, BHOCUTb KOPPEKTUBBI B ACIATEIILHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJBTATOB LEIISIM,

BIQJCTh  HABbIKAMM  TO3HABATENIBHONH  peduekcmn Kak  OCO3HAHWs
COBEpIIACMBIX JEHCTBUIA M MBICIUTENBHBIX MPOLUECCOB, WX PE3YJIBTATOB H
OCHOBAHUIA,

UCIOJIb30BaTh MPUEMBI PEQIICKCHH [UTsl OLEHKH CHTYallMH, BBIOOpA BEPHOIO
peLIeHus;



YMETh OIICHUBAaTh PHCKHM M CBOCBPEMEHHO MPWHMMATh PEIICHUS MO MX
CHIDKEHUIO,

NPUHMMATh MOTHMBBI M apTryMEHThl JPYTMX TMpPU aHaliu3e pPe3yJIbTaToB
NESITENbHOCTH;

MPUHKUMATE ceOsl, TOHUMAs CBOM HEJIOCTATKH M JOCTOMHCTRA,

NPUHMMATh MOTHMBBI M apTryMEHThl JPYTMX MpPU aHaliu3e Pe3YyJIbTaToB
NESTENbHOCTH;

npU3HaBaTh CBOE MIPABO M MPABO APYTUX HA OMIMOKH.

B mporiecce noCTHXKEHHMS JTMYHOCTHBIX PE3YJLTATOB OCBOCHMS MPOTPAMMbI
no (U3MKE JJI9 YPOBHS CPEAHEro oOmero oOpa3oBaHus Yy 00yYarouuxcs
COBEPIIEHCTBYETCS AMOLMOHABHBIH UHTEJIEKT, npeanoaratomi
c(hOpMUPOBAHHOCTH:

CaMOCO3HAHUS1, BKJIFOUAIOIIETO CMOCOOHOCTh MOHUMATh CBOE AIMOILMOHATBHOE
COCTOSIHHME, BUJCTh HANPABIICHUSI PA3BUTHSI COOCTBEHHOM AMOIMOHANILHOM ChEpHI,
OBITH YBEPEHHBIM B Ce0€;

CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTb 3a CBOE TMOBEJIEHHE, CHOCOOHOCTh aJaNTUPOBATHCS K
SMOIMOHAIBHBIM U3MEHEHUSIM | TIPOSIBJISITH THOKOCTD, OBITh OTKPHITHIM HOBOMY

BHYTPEHHEH MOTHBAILIMHU, BKITIOUAIOIICH CTPEMIICHUE K JOCTHIXKEHHUIO IENH U
yCIeXy, ONTUMHU3M, MHHMIIMATUBHOCTh, YMEHHE NCHCTBOBATH HCXOJS W3 CBOMX
BO3MOKHOCTEM,

AMMATUK, BKIIIOYAIOIIEH CTOCOOHOCTh MOHUMATh AIMOLMOHATIBHOE COCTOSIHUE
JPYTUX, Y4YUTBIBATb €r0 TPH OCYIIECTBJACHUM OOIICHMS, CIIOCOOHOCTh K
COUYYBCTBHIO M COMEPEIKUBAHUIO;

COLIMATbHBIX HABBIKOB, BKITFOUAIOLTNX CITOCOOHOCTH BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOIbMU, 3a00TUTHCS, TPOSIBJISATH MHTEPEC U pa3periarb KOHQIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K xonny oOyuenuss B 10 kiacce mpeaMeETHBIE pe3yJbTaThl HA 0a30BOM
YPOBHE JIOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y O0YYAKOUTUXCS YMEHHIA:

JEMOHCTPAPOBATh HA MPUMEPAX POJb M MECTO (M3UKH B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KapTHUHBI MHpPA, B Pa3BUTUHA COBPEMEHHON TEXHUKH H
TEXHOJIOTHH, B IPAKTHYECKON NEATEIBHOCTH JIFOAEH;

YUMTHIBaTh TPAHULBl NPUMECHEHHS WM3YUYCHHBIX (U3UYECKUX MOJIEIICH:
MaTepuanbHas TOYKA, MHEPUHUAIbHAS CUCTEMA OTCYETA, ADCOIFOTHO TBEPAOE TEINO,
WJICATBHBIA a3, MOJAEIIA CTPOCHUS Ta30B, KUIAKOCTEA M TBEPABIX TEN, TOYCYHBIN
ANEKTPAYECKUH 3apsi/i TPH PELICHUN (PU3UUECKUX 3a/1aY,;

pacro3HaBath (PU3MYECKUE SABICHUS (MPOLECCHI) U OOBACHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIAPHO-KUHETUYECKON TEOPUU CTPOCHUS BEILIECTBA U



AJICKTPOJIMHAMMKA,  PABHOMEPHOEC M PABHOYCKOPEHHOE  MPSIMOJIMHECHHOE
JBUKEHUE, CBOOOTHOE MAJCHUE TEJ, ABUKEHUE IO OKPYXKHOCTH, WHEPIUS,
B3aUMoOIccTBUE TeN, TU(PPy3us, OPOYHOBCKOE JBUKCHHUE, CTPOEHUE >KUIKOCTEN
Y TBEPABIX TEJ, U3MEHEHUE 00bEMA TEJT TPU HANPEBAHUM (OXJIAKJIEHUH ), TEIJTIOBOE
pPaBHOBECUE, UCHAPCHHUE, KOHJECHCAIMS, TJIABJICHUE, KPUCTAUIM3AIMS, KUTICHUE,
BJIQKHOCTh BO3/1yXa, MOBBIIICHUE JTABJICHUS Ta3a MPU €r0 HArPEBAHUU B 3aKPHITOM
COCYJE, CBSI3b MEXKIy MapaMeTpaMu COCTOSHUS Ta3a B M30MPOLEeccax,
AIIEKTPU3aLUS TEJ, B3AUMOJECHCTBHE 3apsIOB;

OMKCHIBATH MEXAHUYECKOE JIBHXKCHHE, WCIHONB3Ys (PU3NYECKUE BEITMYWHBI:
KOOPJIMHATA, MYTh, NEPEMENICHUE, CKOPOCTh, YCKOPEHHWE, Macca Teja, CHIIa,
UMITYJIBC TEA, KUHETHYECKAsl SHEPrus, MOTCHIMAIbHAS SHEPrUsl, MEXaHWUYeCKas
paboTa, MEXaHMYECKAas MOLIHOCTh, MPW OMNUCAHWUM MPABWIBHO TPAKTOBATh
(U3HYECKUI CMBIC MCMHOJB3YEMbBIX BEJIMYMH, WX OOO3HAUYCHHUS WU CIUHUIIBI,
HaxoJUTh (POPMYJIbI, CBA3BIBAIOUIME JAHHYIO (PU3UYECKYIO BEJIMYUHY C JPYTUMHU
BEJIMYMHAMM,

OMHCHIBATh W3YUYEHHBIEC TEIUIOBBIE CBOMCTBA TEN W TEIJIOBBIC SIBJICHHS,
UCTOJIb3Ysl (PU3MYECKUE BEJIMYMHBL. JABJICHUE Tra3za, TEeMIeparypa, CpEaHsis
KMHETHYECKAsl SHEPrUsi XaOTUUYECKOrO JIBUKCHUSI MOJICKYJI, CPEHEKBAApaTUYHas
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIIOTHI, BHYTPEHHSISI SHEPrus, padoTa rasa,
KOO(PPUIIMEHT TMONE3HOrO JACUCTBHUS TEIJIOBOTO JIBUTATENs, NPH ONUCAHUHU
MPaBUJILHO TPAKTOBaTh (PUBMYECKUI CMBIC MCMIOJB3YEMBIX BEJIWYMH, WX
0003HAUEHUsT W EAVHMIILL, HAXOAuTh (HOPMYJIbL, CBS3BIBAIOIIME JAHHYIO
(PM3HUECKYIO BEIMUUHY C PYTMMU BEIMYNHAM;

OMUCHIBATH U3YUYCHHBIE DIICKTPUYCCKUE CBOMCTBA BEIICCTBA U DJICKTPUUECKUE
SBJICHUS (ITPOLIECCHI), UCTOJIB3YS (PUBNUYECKUE BETMUYMHBI, AJCKTPUUCCKUI 3apsi,
AIEKTPUYECKOE TOJIE, HAMPSLKEHHOCTD MOJIsl, MOTEHIUAJ, Pa3HOCTh MOTEHIIMAJIOB,;
Py ONMUCAHWM TPABWIBHO TPAKTOBATh (PUINUYECKHA CMBICT HCIOJIB3YyEMbIX
BCJIMYMH, UX OOO3HAUYCHUS M CIWHHUIIBI, YKA3bIBaTh (POPMYJIbI, CBS3BIBAIOLINE
JaHHYIO (PU3MYECKYIO BETUUMHY C APYTHUMH BETUYHHAMU,

QHAM3UPOBATh (PU3UUYECKUE MPOIECCHl U SBJICHUS, UCTOJIB3YS (PU3MUYCCKUE
3aKOHBI U TIPUHIMUIIBL 3aKOH BCEMUPHOTO TAroteHus, I, 11 u 11l 3akonsl HeroToHa,
3aKOH COXPAHEHUS MEXAHMYECKOW HHEPruu, 3aKOH COXPAHEHUS WMMYJIbCa,
OPUHIIMN CYMEPIO3UIIAA CHJI, TPUHIMI PABHOMPABHUS WHEPIMAIBHBIX CHCTEM
OTCUéTa, MOJIEKYJISPHO-KMHETHUYECCKYI0 TEOPUI0 CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEAHCH KUHETUYECKON DHEPruM TEMIOBOIO JBUXKEHUS MOJICKYJT C
aOCOIOTHON TeMIIepaTypoi, MEPBbIi 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPaHCHUS
AJICKTPUYECKOTO 3apsjaa, 3akoH KylioHa, Mpu 3TOM pa3iauyarbh CIOBECHYIO
(OPMYJIMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAXKEHUE W YCJOBUS (TPaHUILBI,
001acTh) NPUMEHUMOCTH,



OOBSCHATHL OCHOBHBIC MPUHLMIIBI JEHCTBUST MalWH, OPUOOPOB W
TEXHUYECKUX YCTPOMCTB, pa3ivyarh YCIOBHS MX OE30MACHOTO HCIOJIb30BAHHS B
MOBCEIHEBHOM YKU3HH,

BBITIOJHATh JKCHOEPUMEHTHl MO HCCIEAOBAHUIO (U3NYECCKUX SIBICHUNA W
OPOLECCOB € MCHOJB30BAHUEM MPSMBIX M KOCBEHHBIX WM3MEPEHUH, MPH 3TOM
dopMynupoBarh NpodjeMy/3afady W TUOOTE3y Y4YEOHOro HSKCIEPUMEHTA,
coOMparb YCTAaHOBKY W3 MPEMAIOKEHHOr0 OO0OpYIOBaHMS, MPOBOAWTH OMNBIT U
(hOpMyMpPOBaTh BHIBOJIBI,

OCYILECTBIIATh MPSMBIE U KOCBEHHBIE H3MEPEHUST (PU3NUYECKUX BEITMYHH, PU
3TOM BBIOMpAaTh ONTHUMAJIBHBINA CIIOCOO M3MEPEHHS W MCIOJIb30BaTh HM3BECTHHIE
METOJIBI OLIEHKH MMOTPEIIHOCTEN N3MEPEHUI,

UCCIICIOBATh  3aBUCUMOCTH  MEXKAYy  (PU3NYECCKUMHU  BEIIMUYMHAMH  C
WCIOJb30BAHUEM TMPSAMBIX HM3MEPECHWH, MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(UKCUPOBATh PE3YJBTATHl MOJYYEHHOW 3aBUCHUMOCTH (DPM3WYECKUX BEIMYMH B
BU/JIE TAONHIL U TPAUKOB, ACTIATh BBIBOBI IO PE3YJIbTAaTaM HCCIIEIOBAHNS,

coOroaTh npaBuiia 0€30MacHOr0 TPyJa MPpU MPOBEACHUN MCCIICTOBAHUNA B
paMKax ydeOHOro SKCIIEPUMEHTA, Y4YEOHO-MCCIEIOBATEILCKOH W MPOEKTHOM
JESATEILHOCTA € MCIOJB30BAHUEM M3MEPHUTEIBHBIX YCTPOWCTB M 1a00OPaTOPHOTO
000pyI0BaHUS,

pelmare pacyéTHBIE 3a7a4u C SBHO 33JaHHON (M3WYECKOW MOJEIBIO,
UCTOJB3Ys (PU3MUECKHUE 3aKOHBI M TPUHLIMIIBL, HA OCHOBE aHAJIM3a YCJIOBHS 3aa4n
BbIOMpaTh (PU3NYECKYIO MOJCIb, BBIACHATh (PU3MUYECCKHE BETMUYHMHBI U (POPMYIIBL,
HEOOXOUMBIEC NIl €€ PELICHUs, MPOBOAUTH PACUETHI M OLIEHWBATH PEATBHOCTH
NOJTyYEHHOTO 3HAUCHU S (PU3HMUECKON BEIIMUNHBIL,

peLIaTh KAYECTBEHHBIC 3a/1a4M. BBICTPAUBATh JJOTUYECKH HEMPOTHBOPEUYHUBYIO
LENOYKY PACCYKACHUN C OMOPOH Ha M3YUYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH M
(U3HYECKUE SBJICHUS,

UCIOJB30BaTh  MPU  PEIICHWM  y4eOHBIX  331a4  COBPEMEHHBIC
WH(OPMALMOHHBIE TEXHOJIOTHH JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
Y MPEACTABJICHUST YY€OHOW W HAYYHO-TIONYJISPHOH MH(POPMALUK, TTOJTYYCHHON U3
PA3IAYHBIX HCTOYHUKOB, KPUTHYECKN AHATM3UPOBATH MOIy4YaeMy 0 HHPOPMALUIO;

NPUBOIUTH TPUMEPHI BKJIAIA POCCUHCKUX U 3apYOECKHBIX YUEHBIX-(PU3NKOB B
pPa3BUTHE HAyKH, OOBSACHEHUE MPOLECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE
TEXHUKHN M TEXHOJIOTHIA,

UCIOJIb30BaTh TEOPETUYECCKUE 3HAHUSA MO (PU3UKE B MOBCEAHCBHOW >KWU3HU
i obecrieueHust 0€30MaCHOCTH NP 0OpalieHuH ¢ TpHOOpaMU U TEXHUUYECKUMU
YCTPOMCTBAMH, JUIsl COXPAHEHUS 3I0POBbS W COOIFOJIEHUS HOPM SKOJIOTHYECKOIO
MOBEJCHUA B OKPY/KAFOILENR CpeJIE;



paboTtarb B TpPYIIE C BBINOJHEHUEM PA3JIMYHBIX COLMAJIBHBIX POJIEH,
IUIAHAPOBaTh PaboTy TPyNNbl, PALNMOHAIBHO PacCHpeleniaTh OO0S3aHHOCTH U
IUIAHUPOBATH ACATEIIBHOCTh B HECTAHAAPTHBIX CUTYALMAX, AJEKBATHO OLICHUBATH
BKJIQJ| K&KIOT0 U3 YYACTHUKOB IPYNIIBEL B PEIICHUE PACCMATPUBACMON TPOOIIEMBI.

K xonny oOyuenuss B 11 kiacce mpeaMETHBIE PE3yJIbTaThl HAa 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD y 00YYArOIIMXCS YMEHUM:

JEMOHCTPAPOBATh HA MPUMEPAX POJb M MECTO (M3UKH B (POPMUPOBAHWHU
COBPEMEHHONW HAy4YHOW KapTUHBI MHpPA, B Pa3sBUTHUA COBPEMEHHOW TEXHUKU H
TEXHOJIOTHN, B MPAKTHYECKON ACATEIIBHOCTU JIFOACH, LEIOCTHOCTE U E€OUHCTBO
(pU3NYECKOI KapTUHBI MUPA,

YUMTBHIBATh TPAHULBl NPUMECHEHHUS WM3YUYCHHBIX (DU3MYECKUX MOJEIICH:
TOYEYHBIN DJIIEKTPUYECKUN 3apsii, JIyY CBETA, TOUCUYHBIH NCTOYHUK CBETA, ACPHA
MOJIETIb aTOMA, HYKJIOHHAs MOJECIb aTOMHOIO SiApa MPH PEIICHUH (PU3NYECCKUX
3a/1a4;

pacro3HaBarh (PU3MYECKUE SABICHUS (MPOLIECCHI) U OOBACHATH UX HA OCHOBE
3aKOHOB 3JIEKTPOJMHAMMKN W KBAHTOBOU (DM3HMKH: SIECKTPUUYECKAs MPOBOJUMOCTb,
TCIUIOBOE, CBETOBOC, XMUMHYECKOE, MArHUTHOE NCMCTBHUS TOKA, B3aUMOJCHCTBUE
MAarHuTOB, JJIEKTPOMArHUTHAasE WHAYKUWSA, JCHCTBAE MArHUTHOIO TIOJNS  HA
OPOBOJAHMK C TOKOM M JBWKYINUHCS 3apsid, 3JEKTPOMArHUTHBIE KOJIECOaHUS W
BOJIHBI, TPSAMOJIMHEWHOE PACIPOCTPAHCHUE CBETA, OTPAKECHHE, MPEIOMIICHUE,
uHTepepeHums, audpakums ¢ OOJAPH3aLMsl CBETA, JUCHEPCUS  CBETA,
dotornekTpuueckuii 3PpdhekT (GoTo3PPEeKT), CBETOBOE NABICHUE, BOSHUKHOBEHUE
JMHERYATOro0 CIEKTpa aroMa BOJOPOJA, €CTECTBEHHAas W HMCKYCCTBEHHAs
PaaMOaKTUBHOCTS;

OINKCHIBATh W3YYCHHBIE CBOMCTBA BEHIECTBA (DJIEKTPUYECKHE, MArHUTHBIC,
ONTUYECKUE,  DJIEKTPHUYECKYID  OPOBOAMMOCTb  Pa3IM4HBIX  CpeA) W
ANIEKTPOMArHUTHBIE SIBJICHHS (MPOLECCHI), HMCMONB3Ys (PU3MUYECKHE BEIMYUHBL
BNEKTPUYECKUI 3apsijl, CUJIA TOKA, BJIEKTPUYECKOE HANPSHKEHUE, DJIEKTPUUECKOE
COIMPOTHUBIIEHUE, PA3HOCTh MOTCHLIMAJIOB, ICKTPOABIKYINAS cuiia, padoTa TOKa,
WHAYKOMS MarHATHOTO MOjs, cuna Amrmepa, cuna JlopeHua, WHAYKTUBHOCTH
KATYIIKWA, 3HEPrUsl SJIEKTPUYECKOIO M MArHUTHOIO IMOJIEH, MEPUOA M 4acToTa
KoneOaHuii B KoneOareIbHOM KOHTYpPE, 3apsl W Chjla TOKa B MpoLecce
TAQPMOHHMYECKUX SJIEKTPOMArHUTHBIX KOjJeOaHWi, (OKYCHOE pacCTOSHHE W
ONTUYECKAsl CWJa JIMH3BI, NP ONHCAHWK NPABHJIBHO TPAKTOBATh (PU3NUECCKUIA
CMBIC] HCIIOJIB3YEMBIX BEJIMYMH, WX OOO3HAYEHUS M CIUHULBL, YKa3bIBaTh
(OpMyJIbl, CBSA3BIBAOIIME JAHHYK) (PU3MYECKYIO BEJIMYMHY C  JPYTHUMH
BEJIMYMHAMM,

ONKCHIBATh HW3YYEHHBIE KBAHTOBBIC SBJICHUS M MPOLECCHL, HCIONb3Ys
(pU3NYECKUE BEJIMYMHBL. CKOPOCTh JSJCKTPOMATHUTHBIX BOJIH, JJMHA BOJHBI W



YacTOTa CBETA, SJHEPTUS U UMITYJIbC (POTOHA, MEPUO MOy PACTIAIA, SHEPTHS CBSA3H
aTOMHBIX SJ€P, NpU ONUCAHWM MPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICT
UCMOJIb3YEMBIX BEJIMYUH, MX OOO3HAYCHUSI M EAMHUIIbI, YKa3biBaTh (HOPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYI0 BEIMYMHY C JPYTMMHU BEJIUYMHAMM,
BBIUUCIIATH 3HAUEHUE (PU3MUECKOM BETMUNHBI;

aHAJIM3APOBATh (PU3NUYCCKHE MPOLECCHl W SBJICHMS, UCIONB3YS (PU3AUYECKUE
3aKOHBI M MPUHLUNBL 3aKOH OMa, 3aKOHBI MMOCJIEI0BATEILHOTO W MAPAIEIBHOTO
COCIMHEHMSI TMPOBOAHMKOB, 3aKOH Jkoyns—JIeHIa, 3aKOH 3IEKTPOMArHUTHOMN
WHAYKLIWHA, 3aKOH MPSAMOJIMHERHOTO paCHpPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS
CBETA, 3aKOHBI MPEJIOMJICHUSI CBETA, YpaBHEHUE OWHIITEHHA it PoTodPeKTa,
3aKOH COXPAHEHMsI SHEPIUHM, 3aKOH COXPAHCHUS HMITYJIbCA, 3aKOH COXPAHCHUS
AJNIEKTPUYECKOrO 3apsAja, 3aKOH COXPAHEHWs MacCOBOrO YMCia, MocTysarel bopa,
3aKOH PaJMOAaKTHBHOIO pacnaja, Mpu 3TOM pa3inyarh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMATHYECKOE BBIPAKCHUE M YCIOBHS (IFpaHULBL, OOJACTH)
OPUMEHUMOCTH;

OMpPEIENIATh HAMPABICHUE BEKTOPA MHAYKIIMM MArHUTHOTO MOJIsl POBOHUKA
C TOKOM, CHJIbI AMIiepa 1 cuiibl JIopeHna;

CTPOMTh W OIHKCHIBaTh H300PAKEHUE, CO3JABAEMOEC IUIOCKMM 3EPKAJIOM,
TOHKOM JIMH30M

BBIMOJIHATE JKCMEPUMEHTHI MO MCCACAOBAHUIO (DU3UYECKUX SBJICHUN U
IPOLIECCOB € MCIMOJIb30BAHUEM TMPSAMBIX W KOCBEHHBIX WM3MEPEHUH: TpPU STOM
dopMynupoBarh NpodjeMy/3aady W TUOOTE3y Y4YEOHOro HSKCIEPUMEHTA,
coOMparb YCTAaHOBKY W3 MPEMIOKEHHOTO OOOpPYIOBaHUS, MPOBOIWTEH OMBIT H
(OopMyMpPOBaTh BHIBOJIBI,

OCYLLIECTBIISAThH MPSMbIE U KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BEJIUUUH, TIPU
ATOM BBIOMpPATh ONTUMAIbHBIM CHOCOO M3MEPEHUS U MCMOJIb30BAaTh M3BECTHHIC
METOJIBI OLIEHKH MOTPEIIHOCTEN N3MEPECHUI,

UCCIICIOBATh 3aBUCHUMOCTH  (PU3NYECKUX BEIUYAH C HCIOJIB30BAHHEM
OpSMbIX W3MEPEHUH: TpU ITOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHPOBAThH
pe3ynbTaThl MOJYUYEHHONH 3aBUCUMOCTH (DM3UYECKUX BEJIMYMH B BUAE TAOIWIl U
rpauKoB, AeNaTh BBIBOBI IO PE3YJIbTATAM UCCICIOBAHNUS,

coOro1aTh MpaBuia 0€30MacHOr0 TPyJa MPU MPOBEACHUN HUCCIAEI0BAHUN B
paMKax y4eOHOro SKCIIEPUMEHTA, YUEOHO-MCCIENOBATEILCKOH W MPOEKTHOM
JESATEILHOCTA € MCIOJB30BAHUEM W3MEPHUTENBHBIX YCTPOWCTB M 1a00PaTOPHOTO
000pyI0BaHUS,

pelmare pacyéTHBIE 3a4a4u C SBHO 33JaHHON (M3WYECKOW MOJEIBIO,
UCIOJB3Ys (PM3MUECKHUE 3aKOHBI M TPUHLIMIIBI, HA OCHOBE aHAJIN3A YCJIOBHS 3a1a41
BbIOMpaTh (PU3NYECKYIO MOJCIb, BBIACIATh (PU3NUECKUE BEIMUYMHBI U (POPMYJIBL,



HEOOXOMMBIE ISl €€ PEIICHUS, MPOBOJUTH PACUETHI M OLECHUBATh PEATbLHOCTD
NOJTyYEHHOTO 3HAUCHUS (PU3HMUECKON BEIIMUNHBIL,

permars KAYeCTBEHHBIE 3a1a4:. BBICTPAUBaTh JIOTHYECKU HEMNPOTUBOPEUYUBYIO
LEMOYKY PACCY)KIECHHUI € OMOpOM HA W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(U3HYECKUE SBJICHUS,

UCMOJBb30BaTh  MPU  PEIICHWM  y4eOHBIX  33a7a4  COBPEMEHHBIC
WH(OPMALMOHHBIE TEXHOJIOTHH JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
Y MPEACTABIICHUsT YY€OHOW W HAYYHO-TIONYJISPHOH MH(POPMALUK, MTOJTYYCHHON U3
PA3IAYHBIX HCTOYHUKOB, KPUTHUECKH aHAJTM3UPOBATH MOJTy4aeMyH0 HHPOPMALUIO;

OOBSCHATh NPUHLMIIBI JCHCTBUS MalIMH, OPUOOPOB M TEXHUYECKHX
YCTPOMCTB, pa3iuuaTh yCJIOBUS WX O€30MacHOr0 UCMOIb30BAHUS B MMOBCEAHEBHOM
JKU3HU,

OPUBOIUTH TPUMEPHI BKJIAIA POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
Pa3BUTHE HAYKH, B OOBICHEHHE MPOLIECCOB OKPYKAKOIIErO MHpA, B Pa3BHTHE
TEXHUKH W TEXHOJIOTHI;

WCIOJIb30BaTh TEOPETUYECCKUE 3HAHUA MO (PU3UKE B MOBCEAHCBHOW >KWU3HU
i obecrieueHnst 0€30MaCHOCTH NP OOpalieHuH ¢ TpHOOpaMu U TEXHUUYECKUMU
YCTPOMCTBAMH, ISl COXPAHEHUS 30POBbS U COOJIFOACHUS HOPM 3KOJOTHYECKOTO
MOBEJCHUA B OKPY/KAFOILENR CpeJIE;

paboTarb B TPYMIE C BBIMOJHCHUEM PA3JIMYHBIX COLMAIBHBIX POJICH,
IUIAHAPOBaTh PaboTy TPyNNbl, PALMOHAIBHO PaCHpeleniaTh OO0SI3aHHOCTH U
[JIAHUPOBATH ACATENBHOCTh B HECTAHAAPTHBIX CUTYALUAX, aACKBATHO OLICHUBATH
BKJIQJl K&KIOT0 U3 YYACTHUKOB IPYIIBI B PEIICHUE PACCMATPUBACMOMN POOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuyectBo yacos DJIeKTPOHHbBIE
HaumeHoBaHHE pa3aeioB M TeEM uudpoBbie
Ne n/m P Konrpoabubie | IIpakTnueckne (mucbp )
NPOrpamMmslI Bcero o0pa3oBaTejbHbIE
padoTbI padoTbI
pecypchbl
Pazgen 1. PUSUKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
1.1 DuznKa U METO/Ibl HAYHYHOTO MMO3HAHUS 2 bubmmorexa [IOK
' A y https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pazagen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmiorexa [IOK
https://m.edsoo.ru/7f41bf72
29 Tusamixa 7 bubnuoreka [IOK
https://m.edsoo.ru/7f41bf72
bubnuoreka [IOK
23 3 6 1 1
AKOHBI COXPAHEHHSI B MEXAHUKE httos://m edsoo. /764 1bf72
Hroro no pazneny 18

Pazgen 3. MOJIEKYJIAPHAA ®U3NKA H TEPMOANHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KHHETUIECKOM 9 | bubnuoreka [IOK
' TEOPHH https://m.edsoo.ru/7f41bf72
Bbubnuoreka [IOK
32 Oc 10 1
HOBBI TEPMOAMHAMUKH https://m.edsoo.ru/7f41bf72
13 ArperatHble COCTOSIHMSI BELIIECTBA. 5 bubmmorexa LIOK

Da30Bble NEPEXOABI

https://m.edsoo.ru/7f41b£72



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
Pa3zpen 4. JJIEKTPOANHAMUKA
bubnuoreka [IOK
4.1 2 10
fleirpocTaTiKa https://m.edsoo.ru/7f41bf72
47 [TocTostHHbI 351ekTpuyeckuil TOK. TOKU B 19 bubnmuoreka [IOK
' Pa3IUYHBIX Cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOe Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KVIACC

KoanuyectBo yacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3aesioB u TeM uugposbIe
Ne n/m P Konrpoabusie | IIpakTnueckue (ubp )
NPOrpamMmslI Bcero o0pa3oBaTejbHbIE
padoTbI padoTbI
pecypcsl
Pazgen 1. JJIEKTPOANHAMUKA
11 MarnutHoe nosie. NeKTPOMarHuTHast 1 | 3 bubnuoreka [IOK
' WHIYKLUA https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pazgen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHu4ecKkue 1 3JIeKTPOMArHUTHBIC 9 | bubmuoreka [JOK
' KonebaHust https://m.edsoo.ru/7f41¢97¢
59 MexaHuueckue 1 3J1IeKTpOMarHUTHbIE 5 ! bubmmnorexa LIOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubnuoreka [IOK
23 10 3
Orika https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pasgen 3. OCHOBBI CHEIIUAJIBHOM TEOPHN OTHOCHTEJBHOCTH

31 OCHOBBI CTIETHATBHON TEOPUH 4 | bubnuoreka [IOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3HUKA
4.1 DJeMeHThI KBAHTOBOI ONTUKHU 6 Bubmuorexa LIOK
https://m.edsoo.ru/7f41¢97¢
42 Ctpoenue atoma 4 bubnmuoreka [IOK



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

https://m.edsoo.ru/7f41c97¢

43

ATOMHOE siApO

bubnuoreka [IOK
https://m.edsoo.ru/7f41¢97¢

Hroro no pazneny

15

Pazgen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3IUKN

5.1 DneMeHTBI aCTPOHOMUH U aCTPOPHUIUKU 7 bubmorexa [IOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pazgen 6. OBOBIIAIOHIEE MIOBTOPEHUE

61 | OfoGuaouee nosroperne ‘ e TE157s
Hroro no pazneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




HOYPOYHOE INTAHUPOBAHUE

10 KVIACC
KoanuecTBo yacos DJIeKTPOHHbBbIE

Ne Hara ungposbie
Tema ypoka Konrpoabnbie | IlpakTuueckue

n/n Bcero u3ydeHusi | o0pa3oBaTe/ibHbIE

padoTbI padoTbI
pecypcsl
®dusnka — Hayka O NpUpoze.
1 Hayunbie MGTZHBI HOSH;)HI/ISI 1 budmorexa [TOK
Y https://m.edsoo.ru/ff0c32¢2

OKPY>KaroIIero Mupa
Ponb 1 mecTo ¢pusuku B

) (bopMUPOBaHUH COBPEMEHHOM ! bubnmuoreka [JOK
Hay4YHON KapTHHBI MUDA, B https://m.edsoo.ru/ff0c33¢6
MPAKTUYECKOHN ACSITENbHOCTHU JIFOAEH
MexaHn4eckoe 1BUKEHHUE.

3 OTHOCHUTENPHOCTb MEXaHHUYECKOTO | bubnuoreka [IOK
newxeHus. [lepemernenue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEeHHE

4 PaBHOMEpHOE NpsIMONIMHENHOE | bubmmnorexa LIOK
JIBUXKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOJIMHEITHOE | bubmmnorexa LIOK
JIBUXKEHUE https://m.edsoo.ru/ff0c372¢

6 CBobOogHoe nageHue. Y CKOpeHue | bubnuoreka [IOK
CcBOOOHOTO MaieHUs https://m.edsoo.ru/ff0c39¢cc
KpuBonuHeiiHOE NBUKEHUE.

7 I[EI/DKeHI/Ie MaTepHANTBbHON TOUKHU MO 1 bubmmorexa LIOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 IIpuaumn oTHOCUTENBHOCTH | anunes. 1 bubmmnorexa LJOK



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

HuepunanbHble CUCTEMBI OTCYETA.
Ilepssiii 3axon HeroToHA

https://m.edsoo.ru/ff0c3be§

Macca tena. Cuna. Ilpunuun

9 CyIepno3uLy cuil. Bropou 3axkoH bubnuorexa LOK
yrep ' P . https://m.edsoo.ru/ff0c3be8
HetoToHa 1 MmaTepuaibHON TOUKU

10 Tperuii 3akoH HeroToHa ans bubmmnorexa LIOK
MaTEPHAIBHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOro TsaroteHus. Cumna

11 TsKeCTH. 1lepBas kocMuueckas brbmmoreia LIOK

- HeP https://m.edsoo.ru/ff0c3d00
CKOpPOCTb

12 Cuna ynpyrocrtu. 3akoH ['yka. Bec bubnmuoreka [JOK
Tea https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koagduunent tpenus.

13 Cuna cgn OTI/IBJ‘IeI({bI/I(Ii)[ apu I[BI/IE(GHI/II/I bubnuorexa LOK

P P https://m.edsoo.ru/ff0c3f76
TeJa B )KUAKOCTU UJIH rase
ITocTynaTtenbHOe U BpaliaTeabHOe

14 IOBUXKEeHHE a0COIOTHO TBEPOTO Tea. bubnuoreka [IOK
MowmeHnT cunbl. [Ineuo cunbl. Ycnous https://m.edsoo.ru/ff0c41a6
paBHOBECHs TBEPAOrO TeIa
Hmnynsc MaTepuanbHON TOYKH,

15 CUCTEMBbI MaTepUaIbHbBIX TOUEK. bubmmnorexa LIOK
HNmnynbe cunbl. 3aKOH COXpaHeHus https://m.edsoo.ru/ff0c43d6
uMmnyJjbca. PeakTuBHOE ABUXKEHUE
PaboTa 1 MOLITHOCTB CHJIBL.

16 Kuneruueckas aHeprusi MaTepuaibHON bubmmnorexa LJOK
ToukH. Teopema 00 H3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETHYECKOW SHepruu

17 [ToreHumanbHast SHEPTHSL. bubmmnorexa LJOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[NoreHumanbHast SHEPTUs YIPYro
neopMUpOBaHHON NPy KUHBL
[NoreHumanbHast 3HEPrusi TeNa BOIU3U
MOBEPXHOCTH 3eMJIU

https://m.edsoo.ru/ff0c461a

18

IToreHLMaNbHBIE U HEMOTEHINATBHBIE
crel. CBs3b paboTHI
HETIOTEHLUAIBbHBIX CHJI C U3MEHEHUEM
MEXaHIMUYECKOH SHEPTHH CHCTEMBI TEJ.
3aKOH COXPaHEHHUsI MEXaHUYECKON
SHEPrUU

bubnuoreka [IOK
https://m.edsoo.ru/ff0c478¢c

19

JlabopartopHas padora
«HccnenoBanue cBsi3u paboThI CUIIBI C
N3MeHEeHHEM MeXaHNMYeCKOU OHEPruun
TeJa Ha TIPUMepPe PaCTSKEHHUS
PE3MHOBOTO KIyTay»

20

KonTponbHast pabota o Teme
«Kunemaruka. JluHamuka. 3aKOHBI
COXPaHEHHUsI B MEXAHUKE»

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

21

OcHOBHbBIE MOJIOKEHUST MOJIEKY JIIPHO-
KHMHETUYECKOM Teopur. bpoyHOBCKOE
nskenune. npdysus

bubnuoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTtep ABUXKEHUS U
B3aUMOJICHCTBUS YaCTHL] BEILECTBA.
Mopaenu CTpOeHHUs ra3oB, KUAKOCTEN
U TBEPABIX TEJ

23

Macca monekya. Konnuectso
BerecTBa. [locTosaHast ABoranpo

24

Tennosoe pasHoBecue. Temneparypa
u e€ usmepenue. [llkana temnepartyp



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

Henbcus

Hneaneusiii raz 8 MKT. OcHOoBHOE

bubnuoreka [IOK

29 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TeMrepaTypa Kak Mepa

26 CpenHel KHHETUYECKOH SHePTUuun bubnuoreka [JOK
JIBUKEHUs MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ff0c511e
Menaeneesa-Knanelipona

27 3akoH JlanbToHa. ["a30BbIe 3aKOHBI
JlabopartopHas padora

28 «HccnenoBanue 3aBUCUMOCTH MEXKIY
napaMeTpaMM COCTOSIHUS
Pa3peskeHHOro rasa»

29 H3omnpouieccel B HaeanbHOM raze U ux bubmmorexa LIOK
rpapuyecKoe MpeaCTaBICHIe https://m.edsoo.ru/ff0c370¢
BryTtpeHnHss sneprus
TEPMOJMHAMHUYECKON CUCTEMBI U

30 crocoObl €€ u3Menenus. KonmuecTo bubnuoreka [JOK
TerIoThl 1 padota. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEpPrusi OTHOATOMHOTIO UJ€abHOIO
rasa

31 Bunape! Tenonepenaun bubnuorexa LOK

https://m.edsoo.ru/ff0c5¢36
VY nenpHas TEMIOEMKOCTb BEILIECTBA.
32 KonuuecTso TemnoTe! npu bubmmorexa LOK
N https://m.edsoo.ru/ff0c5¢36
teruonepenave. AnuadaTHeIN pouecc

3 IlepBrIii 3aKOH TEPMOAUHAMUKH U €T0 bubmmnorexa LJOK
IIPUMEHEHUE K U30IPOLEeccam https://m.edsoo.ru/ff0cSefc

34 HeobpaTumocTsb mpoLeccos B bubnuoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupone. Bropoii 3akoH
TEPMOAUHAMUKN

https://m.edsoo.ru/ff0c6230

IMpunuun neiicreusa u KII/ Tennosoii

bubnuoreka [IOK

35
MalTuHBI https://m.edsoo.ru/ff0c600a
36 IMukn Kapno u ero KI1/]
37 Dkosorudyeckue mpodaeMsl
TETUIO3HEPTETUKH
38 Obo6maromuii ypok «MonekysipHast bubnuoreka [IOK
¢dusrka. OCHOBBI TEPMOAUHAMUIKI https://m.edsoo.ru/ff0c6938
KonTponpHast pabora o Teme
39 «Monexynspras ¢puzuka. OCHOBBI bubmmorexa LIOK
y ’ https://m.edsoo.ru/ff0c6a50
TePMOIMHAMUKI
40 [TapooOpazoBaHue U KOHASHCALUS. bubmmorexa LIOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOGCONIOTHAST U OTHOCUTETbHAS
41 BJIAYKHOCTb BO3ayXxa. HachlmeHHbIH buGmorexa [IOK
yxa. https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrammmueckue u
4 amopdHbIe Tea. AHU3OTPOIHS bubnuoreka [IOK
CBOWCTB KpHUCTAJUIOB. JKuakue https://m.edsoo.ru/ff0c65f0
Kkpuctajuibl. COBpEMEHHBIE MaTEPHUAIIbI
[InaBneHue U KPUCTATUTH3ALIUA.
bubnuoreka [IOK
43 VYaenbHas TEMIOTA NJIABACHUS.
https://m.edsoo.ru/ff0c6708
Cybmumarnms
bubnuoreka [IOK
44 YpaHeHue TermioBoro dajganca
P https://m.edsoo.ru/ff0c6820
45 DNeKTpU3aLus Te. DNEKTPUIECKUN bubnuoreka [IOK

3apsia. J1Ba BUaa 31€KTPUIECKUX

https://m.edsoo.ru/ff0c6bce



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsioB

IIpoBOoaHUKH, TUDIEKTPUKH U

46 0 OBO 3aKkoH COXpaHEHUs Bubuorexa LIOK
MIOJIYIIPOBOIHUKH. 3aKOH COXPaH
YHPOBOA P https://m.edsoo.ru/ff0c6bce
3IIEKTPUIECKOTO 3apsiaa
BsaumoneiicTBue 3apsinoB. 3aKoH
47 Kynona. Toue “1; e €CKUI bubnmorexa [IOK
jioHa. TOUYeUHBIA 3JIEKTPUYECK
y p https://m.edsoo.ru/ff0c6ced
3apsia
Hanps:k€HHOCTB 3J1€KTPUYECKOrO
48 nosst. [IpuHuun cynepno3uuuu bubmmnorexa LJOK
SJIEKTPUUECKUX noJjen. JIunun https://m.edsoo.ru/ff0c6df2
HAMPsKEHHOCTHU
Pabora cui 31eKTpOCTaTHUECKOTO
49 b pP bubnuoreka [IOK
ot [Torenuman. Paznocts
B https://m.edsoo.ru/ff0c6100
[IOTEHIINAIOB
ITpoBOomHUKN U QUAJIEKTPUKU B
50 ape OCTaTUYECKO ope bubnmorexa [IOK
JIEKTPOCTATUIECKOM IIOJIE.
P https://m.edsoo.ru/ff0c7018
JusnexTpudeckasi MpOHULIAEMOCTD
bubnuoreka [IOK
51 OnexkTpoéMkocTh. KoHneHcaTo
P A P https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTD IIOCKOrO
52 0 epca opa. JHe 34 €HHOI'O Bubmuorexa LIOK
KOHJIEHCATOPA. DHEPTUS 3aPSIKEH
g P P P https://m.edsoo.ru/ff0c72¢0
KOHJIEHCATOpa
53 JlaboparopHas pabota "H3mepenue
3JIEKTPOEMKOCTH KOHAeHcaTopa"
[TpuHuun neicTBUA U NPUMEHEHUE
54 KOHJIEHCATOPOB, KOMHUPOBAJIBHOTO

ammapara, CTPyWHOTO IPUHTEPA.
DJEKTPOCTATUYECKAS 3AIINTA.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azemieHne 3JIeKTponprudopoB

55

DNEeKTPUIECKUN TOK, YCIOBHUS €T0
cymecTBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnporusnenne. 3akon Oma aj1st
y4acTKa Lenmu

56

[NocnenoBaresnbHOe, MapasieIbHOE,
CMeLIaHHOE COeMHEHHE
npoBonHUKOB. JlabopaTopHas padora
«I/IsyquI/Ie CMCIIAHHOTO COCAUHCHUA
PE3UCTOPOB»

0.5

bubnuoreka [IOK
https://m.edsoo.ru/ff0c 7440

57

PaboTa 1 MOLITHOCTB 3JEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-JleHua

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

58

3axkon Oma st TOJTHOH (3aMKHYTOI)
snexTpudeckon nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«H3mepenne IJIC ucTouHuka ToKa U
€r0o BHYTPEHHETO COMPOTHBIICHUS

0.5

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

59

PesepsHbiii ypok. KonTposbHas
pabota mo Teme "DnekTponuHaMuka" /
Bcepoccuiickasi mpoBepounas pabota

bubnuoreka [IOK
https://m.edsoo.ru/ff0c8c56

60

O06o0maromuii ypok
«dnexTponnHamukay / Beepoccuiickas
npoBepouHasi padora

bubnuoreka [IOK
https://m.edsoo.ru/ff0c88be

61

DJEKTPOHHAS MPOBOAUMOCTb TBEPIBIX
METAJJIOB. 3aBUCHMOCTh
COMPOTHUBIIEHUS] METAJIJIOB OT
TemrnepaTypsl. CBepXITPOBOIUMOCTD



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

2 DNEKTPUIECKUN TOK B BAKyyMe. !
CBolicTBa 3JIEKTPOHHBIX MTyYKOB
[TonynpoBopHUKH, UX COOCTBEHHAS U

63 npUMecHasl poBoAUMOCTh. CBOiCTBa | bubmmnorexa LIOK
p—n-niepexona. [lonynpoBogHUKOBBIE https://m.edsoo.ru/ff0c84ae
npubopsI
DNEeKTPUIECKU TOK B PaCTBOPax U

64 pacrmiaBax 3J€KTPOJIUTOB. | bubmmnorexa LJOK
DNEKTPOIUTHUECKAST AUCCOLHALTHS. https://m.edsoo.ru/ff0c82ba
DNEKTPOIN3
DJEKTPUUECKHUH TOK B ra3ax.

65 CamocTosiTeIbHbIN 1 ! bubnmuoreka [JOK
HECAMOCTOATENbHBIN pa3psan. MoaHus. https://m.edsoo.ru/ff0c84ae
IInasma
DnexTpudeckre npudopsl U

66 yCTPOICTBA U UX NMPAKTUYECKOE | bubmmnorexa LJOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
6ezonacHoCTH
KonTponbHast pabora o Teme

67 «Qnexrpoctatuka. IlocTosHHbII ! bubmmnorexa LIOK
3JIEKTpUUeCKHil TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
PA3JIMYHBIX Cpenax»

68 PesepsHbrii ypok. O0odmaromuii ypok ! bubmmnorexa LIOK
o TeMam 10 kiacca https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB I10O 68

ITPOTPAMME



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

11 KVIACC

KoauuyectBo yacos DJIeKTPOHHbIE
(1]
Jrj;n Tema ypoxa Bcero Kourpoabuere | Ipaxtirieckue i[:;'ileﬂl/lﬂ :g[()l:lr;(())];];feﬂbﬂble
padoThI padoThI pecypent
ITocTosiHHBIE MATHUTBI U UX

| B3aUMOJIeHCTBUE. MarHUTHOE TOJIE. ! Bbubnuoreka [IOK
BekTop maruuTHON uHAyKUMU. JInHum https://m.edsoo.ru/ff0c9778
MAarHUTHOW MHIYKLIUH
MarauTHoOe 1oJjie NpOBOIHUKA C

5 tokoM. OmbIT DpcTena. | Bbubnmuoreka [JOK
BzaumopelicTBue MpOBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabota «M3yuenne ! ! bubmmnorexa LJOK
MAarHUTHOTO MOJIA KATYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO MOJIs Ha
poBOAHMK ¢ TokoM. Cuna Amnepa.

4 JlaboparopHas padora ! ! Bbubnmuoreka [JOK
«HccnenoBanue AeNCTBUSA https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM»

JlelicTBME MarHUTHOTO MOJIS Ha

5 JBIDKYIIYIOCS 3aPsDKEHHYIO YaCTUILY. ! Bbubnmuoreka [JOK
Cuna Jlopenua. Pabota cuier https://m.edsoo.ru/ff0c9df4
Jlopenua
DneKTpoMarHuTHas HHAykuus. [loTok

6 BEeKTOpa MarHuTHOHN uHaykuuu. 3/1C 1
WHIYKIWW. 3aKOH 3JICKTPOMarHUTHOM



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

nHaykuuu Papanes

JlaboparopHas padora
«HccnenoBanue sBICHUSA
BHGKTpOMaFHHTHOﬁ UHAYKIOUN»

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

HuaykTuBHOCTD. ABNEHUE
camouHaykuuu. JJIC caMOUHIyKLINH.
DHepPrusi MArHUTHOTO TIOJISAL KATYLIKH C
TOKOM. DJIEKTPOMarHuTHOE 1oJie

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

TexHuveckue yCTpONCTBA U UX
MIPUMEHEHNE. TOCTOSTHHBIE MATHUTHI,
3JIEKTPOMArHUTBI, 3JI€KTPOJBUraTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHL],
WHOYKLUOHHAs Ne4Yb

10

O6o0bmaromuii ypok « MaraHutTHoe
I10JIE. 3HeKTpOMaFHI/ITHa$I HWHAOYKIOUA»

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KontponbHas pabota mmo teme
«MarnutHoe nose.
aﬂeKTpOMaFHHTHaﬂ HHAYKIUA»

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CBoOOmHBIE MEXaHIUYECKUE
konebanus. ['apMornyeckue
KosebaHus. YpaBHEHNE
TrapMOHHYECKUX KOJIEOaHUH.
IIpeBpauienue sHeprun

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlaboparopHas padora
«HccnegoBanne 3aBUCHMOCTH
neproaa MaJjbIxX KojieOaHuii rpy3a Ha
HUTHU OT JJIMHBI HUTHU U MaCChbI Ipy3a»

14

KonebarenpHbiii koHTYp. CBOOOIHBIE

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

3JIEKTPOMArHUTHBIE KOJIEOAHHUS B
U/IeaJIbHOM KOJieOaTesIbHOM KOHTYpE.
AHAJIOTUSI MEXKITy MEXAaHUYECKUMU U
3JIEKTPOMATHUTHBIMH KOJIEOaHUSMHU

15

®opmyia TomcoHa. 3akoH
COXPAaHECHUSA SHEPTUU B UACATIBHOM
KOJIe0aTebHOM KOHTYpE

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencraBnenue o 3aTyxXar0IMUX
KoebaHusIx. BoiHy KIeHHbIE
MexaHudeckue kojedanus. PesoHaHc.
BbIHY KI€HHBIE 31€KTPOMArHUTHBIE
KosebaHus

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

ITepemennelii Tok. CUHYycOUAIbHBIN
MEePEMEHHBIN TOK. MOLTHOCTD
MEPEMEHHOr0 TOKa. AMIUIUTYIHOE U
JNENCTBYIOLIEE 3HAYEHUE CUJIbI TOKA U
HaIPsIKEHUs

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpaucdopmarop. [IpoussoacTso,
nepenaya u notpedieHue
3JIEKTPUYECKON S3HEPTUU

19

YCTpPOUCTBO U MPAKTHUYECKOE
MIPUMEHEHHUE BIIEKTPUIECKOrO 3BOHKA,

reHepaTopa NePEeMEHHOr0 TOKA,
JIMHUN 3JIeKTponepenay

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

20

DKONOrn4ecKue pucku npu
MPOM3BOJICTBE IEKTPOIHEPTHH.
Kynprypa ncrnonb3oBaHust
3JIEKTPOSHEPTUH B IMTOBCETHEBHOM
KU3ZHH



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

Mexanudeckue BOJIHBI, YCJIOBUA
pacnpoctpanenusi. [lepuoa. Ckopocts

Bbubnuoreka [IOK

21
pacnpoCTpPaHEeHHUs U JJINHA BOJHBL https://m.edsoo.ru/ffOccas4
ITonepeuHbie U NPONOIbHBIE BOJIHBI
2 3Byk. CkopocCTh 3ByKa. I poMKOCTH Bbubnmuoreka [JOK
3Byka. Bricora ToHa. TemOp 3ByKka https://m.edsoo.ru/ff0cccOc
DNIeKTPOMarHUTHbIE BOJIHBI, UX
23 cBolicTBa U cCKOpocTh. Illkana bubmmorexa [TOK
' https://m.edsoo ru/ffccfe0
3JIEKTPOMArHUTHBIX BOJIH
[Ipuntmne! panuoces3u u
24 TenesuneHus. Passurue cpeacts
cBsa3u. Paguonokanus
25 KontponbHas padora «Konebanus u bubmmnorexa LJOK
BOJIHBI» https://m.edsoo.ru/ff0cc68
[IpssmMonuHelHOe pacnpOCTpaHEHUE
26 CB€Ta B OTHOPOAHOM Cpere. Bbubnmuoreka [JOK
Toueunblii ICTOUHUK cBeTa. Jlyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. IloctpoeHue bubmorexa [JOK
. https://m.edsoo.ru/ff0cd4e0
n300paKeHUH B TUIOCKOM 3epKaJie
IIpenomnenue ceera. Ilonnoe
28 BHyTpeHHee oTpakeHue. [IpenenbHblil bubmmnorexa LIOK
YrOJI OJHOIO BHYTPEHHETO https://m.edsoo.ru/ff0cd 716
OTpakeHUsI
29 JlaboparopHas pabota «/3mepenue bubmmnorexa LJOK
MOKa3aTelsl MPEJOMIICHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 Jlunssl. [Toctpoenue n3obpakeHuii B bubmmnorexa LJOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

JuH3e. Popmysia TOHKOHN JIMH3BL
YBeauvyeHue JUH3bI

https://m.edsoo.ru/ff0cddle

JlaboparopHas padora

31 «HccnenoBanne CBONUCTB
n300pKEHUH B JIMH3AX»
Hucnepcust ceera. CIOXKHBIN COCTaB
37 6enoro ceera. L{ser. JlaboparopHas
pabora «Habnronenue nucnepcun
CBETa»
3 Unrepdepenus ceera. Judpakums bubmmnorexa LJOK
cBeta. [{udpakimonHas pemeérka https://m.edsoo.ru/ff0ced22
34 ITonepeyHOCTh CBETOBBIX BOJIH. bubmmnorexa LJOK
IHonspuszauus ceera https://m.edsoo.ru/ff0cf02e
35 Onrtuueckue MpuOOPHI U yCTPOHCTBA U
yCJIOBHSI UX 0€30MacHOr0 MPUMEHEHHUS
I'panuwibl npuMeHUMOCTH
36 KJIaccu4decKkor MexaHuku. [locTynarel Bbubnmuoreka [JOK
CIieLIMaIbHON TEOPUHU https://m.edsoo.ru/ff0cf862
OTHOCHUTENIBHOCTH
OTHOCUTENTBPHOCTD OTHOBPEMEHHOCTH.
Bbubnuoreka [IOK
37 3amenyeHne BpeMEeHH! U COKpAIEHNe
https://m.edsoo.ru/ff0cfad2
JJTUHbI
DHeprusi U UMIYJIbC PEIATUBUCTCKON
. Bbubnmuoreka [JOK
38 yacTuLbl. CBsA3b MACChI C HEPTUEN U
https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPTHUsl MOKOs
KontponbHas padora «OnTuka.
. Bbubnmuoreka [JOK
39 OcHOBBI cielIMaNbHOM Teopuu

OTHOCUTCIIbBHOCTH

https://m.edsoo.ru/ff0cf6f0



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

®otonbl. Dopmyna [1nanka. DHeprus

Bbubnuoreka [IOK

40
U uMnyJbc GporoHa https://m.edsoo.ru/ff0cfe 16
OTkppITHE U HCCTIENOBAHUE Eu6 [IOK
nonnoreka
41 otoaddekra. OmbiTer A. T
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl potorddekra. YpaBHeHUE
. . Bbubnmuoreka [JOK
42 Ditamredina s poroaddexra.
https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanunay» porosddexra
Jasnenue ceera. Omnbrrel I1. H.
43 Jlebenera. Xumuieckoe neicTBHE bubmiorexa [IOK
' https://m.edsoo.ru/ff0d04a6
CBETa
Texnuueckue ycTpoicTea u
MPAKTUYECKOE TPUMEHEHHUE:
44
¢doroanemenT, porogaTyuk,
COJTHE4Hast baTapesi, CBETOUON
45 Pemenue 3ana4 o teme « 31eMEHTBI Bbubnuoreka [IOK
KBaHTOBOM ONTHUKN» https://m.edsoo.ru/ff0d0302
Monens atoma TomcoHa. OmBbITHI
46 Peszepdopna mo paccestHuO o-4acTHIl bubmiorexa [IOK
p&op P ' https://m.edsoo.ru/ff0d091a
IInanerapHas Moaenp aTomMa
Bbubnuoreka [IOK
47 ITocrynatst bopa
y P https://m.edsoo.ru/ff0dOafa
Uznyyenne u norouieHne GOoTOHOB
48 MIPH OEPEXOAE aTOMa C OAHOTO YPOBHA bubmiorexa [IOK
N P https://m.edsoo.ru/ff0dOafa
SHEpPruu Ha npyroi. Buaer criekTpos
BonHoBble cBoiicTBa yacTuil. BonHBI
. Bbubnmuoreka [JOK
49 ne bpoiinsa. KopnyckynsipHo-

BOJIHOBOI1 yanusM. CrioHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
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BBIHYKACHHOEC U3JTYUCHUEC

50

OTkpbITHE PanUOAKTUBHOCTH. OTBITHI

Pesepdopaa no onpenenenuro cocrasa

PaaArOaKTUBHOI'O U3JTYUCHUA

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CaoticTsa anbda-, 6era-, ramma-
u3nydyeHus. Bausiaue
PaANOAKTUBHOCTH HA KUBBIC
OpPraHU3MBI

52

OTkppITHE IPOTOHA U HEUTPOHA.
Wzoronel. Anbda-pacnan.
DNeKTPOHHBIN U O3UTPOHHBIN OeTa-
pacnaa. 'aMmma-nsnydyenue

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsi3U HYKJIOHOB B SIAPE.
AnepHbie peakuuu. AaepHblil
peaxtop. [IpoOnembl, mepCneKTUBHI,
SKOJIOTUUECKHUE ACTIEKTHI SIICPHOMN
SHEPTEeTUKU

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DnemMeHTapHble YacTULbl. OTKpPbITHE
MO3UTPOHA. MeTOIbI HAOMIOIEHUS U
pPEerucTpalyy 3J1€MEeHTaPHbBIX YaCTHLI.
Kpyrnstii cron « PyHIaMeHTaIbHbBIE
B3auMonecTeus. EAMHCTBO
(bu3NIeCKON KapTHHBI MHPa»

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Oramnsl pa3BUTHA aCTPOHOMMUU.
[IpuknagHoe 1 MUPOBO33PEHUECKOE
3Ha4YeHHE aCTPOHOMUU. Bun
3Bé3aHOrO HeOa. Co3BE3us, ApKHUE
3Bé3,[[bl, IUIAHETBI, UX BUOAUMOC
neukenne. CoHevHas CUCTEMA



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

56

Connue. ComHeuHas aKTHBHOCTD.
Hcrounuk sHeprun ConHua u 3B€311

57

3Bé3MbI, UX OCHOBHbLIE
XAPAKTEPUCTUKU. 3BE3/bI TTIABHOM
MOCJIeIOBATEIPHOCTH. BHyTpeHHEE
cTpoeHue 38€311. COBpeMeHHbIE
MPEICTABICHHS O POUCX OKICHUU U
aBoouH COJTHIA U 3BE3]T

58

Muneunsiii [1yTe — Hama I'anaktuka.
ITonoxenue u asuxenue CoiHIa B
I'anaxtuke. I'anaktuxku. Yépuele
IBIPBL B IIpax rajlakTUK

59

Bcenennas. Paz0eranue rajakTuk.
Teopust bonbmoro B3pbIBa.
PenukroBoe uznyueHue.
MeraranakTuka

60

Hepemennbie npoOemMbl aCTpPOHOMUU

61

KonrponbHas pabota «DJIeMeHThI
ACTPOHOMHH U aCTPOPHUIUKIY

62

O6o0maromuii ypok. Pose ¢usukn u
aACTPOHOMHUHU B 3KOHOMUYECKOA,
TEXHOJOTUYECKOH, COIMAILHON U
STUYECKOM chepax AesITeIbHOCTH
YEJIOBEKa

63

O6o6maromuii ypok. Pose 1 Mecto
($U3MKH U ACTPOHOMUH B
COBPEMEHHON HAyYHOU KapTHUHE MUpa

64

O6o0bmaromuii ypok. Posb




¢dusnveckoit Teopun B POPMHPOBAHUU
npeacTaBIeHUH O GU3NIECKOH
KapTUHE MHAPa

65

O6o0maromuii ypok. Mecto
¢busngeckoil KapTHHBI MUpa B 00IIEM
psily COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPEACTABICHUN O MPUPOAE

66

PesepBHblil ypok. MarautHoe nose.
DNeKTpOMarHuTHast UHAYKIHUS

67

PesepBnbiii ypok. Ontuka. OCHOBBI
CHEeLHaIbHON TEOpUn
OTHOCHUTEJILHOCTH

68

Pesepnrrii ypok. KantoBas gusuka.
DJieMeHTbl aCTPOHOMUHU U
acTpoM3UKH

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0d 1784

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68
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MNPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJLHOM MIPOI'PAMMOBI

10 KVIACC

Kon
NPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemMble NpeaMETHbIE PE3yJabTATEI 0CBOCHHSI OCHOBHOH
o0pa3oBaTe/ibHOI MPOrpaMMBbl CpeaHero 00uero odopazoBaHust

10.1

JleMOHCTpUpOBaTh HAa TpPUMEpPax poJb U MeCcTo (U3UKU B
(bOpMUPOBAHUY COBPEMEHHOW HAy4YHOW KapTHHBI MHPA, B Pa3BUTUU
COBPEMEHHON TEXHUKH U TEXHOJIOTUMN, B MPAKTUYECKOMN AESITEIbHOCTH

Iroaen

10.2

Y4HUTHIBATh IPAHHULBI IPUMEHEHUS] U3YYEHHBIX (PU3NIECKUX MOAEICH:
MaTepHaibHasl TOYKA, MHEPIHAIbHAas CHCTEMa OTCYETa, abCONOTHO
TBEPOE TEJIO, UACANBHBIN ra3; MOAEIN CTPOCHUS ra3oB, KUAKOCTEH U
TBEPABIX TeJ, TOYEUHBIA OJIEKTPUYECKUN 3apsii — MPH PELIEeHUU

bu3nIecKkux 3amaq

10.3

PacnioznaBath usuveckue siBjIeHUs (MIPOLIECCHI) U OOBACHATh UX HA
OCHOBE 3aKOHOB MEXAaHHKH, MOJIEKYJSIPHO-KUHETHUUYECKOH TEeOpHH
CTPOSHHsI BEIIECTBA M  JJIGKTPOOAWHAMHUKH. pPaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIUHEHHOE IBIKEHHE, CBOOOIHOE MaieHHE
TEJ, IBWKEHHE 1O OKPYXKHOCTH, HHEpLUs, B3aNMOACWHCTBUE TEI,
nupdysusi, OpPOYHOBCKOE IBHIKEHUE, CTPOSHUE  KUAKOCTEH U

2

TBEPABIX  TeJ, W3MEHeHHe o0béMa Ten TMpH  HarpeBaHUH
(OXNaKeHUH), TEIJIOBOE paBHOBECHE, HUCMAPEHHE, KOHJIECHCALIUS,
IUIaBJICHUE, KPUCTANIMU3alys, KUIIEHUE, BIaXHOCTL BO31YyXa,
MOBLILIEHUE NaBJIEHUs ra3a MpU €ro Harpe€BaHUU B 3aKPBLITOM COCYIE,
CBA3bL MEXOY IapaMeTpaMHi COCTOSHHA Ta3a B HM30MmpoLeccax;

SJICKTpHU3alus TCII, B3aHUMOJIEHICTBIE 3apsaa0B

10.4

OnuceiBaTh MEXaHWYECKOE MABIDKEHHE, WCHOJb3ysd (HU3HUEcKHue
BEJIMYUHBL. KOOPJAWHATA, MyTb, MEPEMELICHUE, CKOPOCTb, YCKOPEHUE,
Macca Teja, CWIa, HMIYJbC Tela, KUHETHYECKas DHEPIud,
NOTEHINAIbHAsE OHEpPrus, MexaHudeckas pabora, MexaHudeckas
MOIITHOCTb; TIPH OMMMCAHUH MPABWJIBHO TPAKTOBAThH (PU3NUECKHUI CMBICI
UCTIONB3YEMBIX BEJIWYHMH, UX OOO3HAYEHHWs W EIUHHLBI, HAaXOIUTh
(bOpMyIIBL, CBSI3BIBAIOLINE JAHHYIO (PH3UUECKYI0 BEUYUHY C JIPYTHMHU

BEJINYHNHAMHU

10.5

OnuceIBaTh HU3YUYCHHBIC TCILJIOBLIC CBOMCTBA Te€Jl M TEIJIOBLIE




SIBJIEHUSI, HCIONB3ysl (U3UUYECKHe BENHYHMHBI. JaBJIEHHE Ta3a,
TeMIlepaTypa, CpPedHssl KWHHETHYeCKas JHEPrusi XaOoTHYECKOTO
IBUOKEHHsT MOJIEKYJ, CpeIHEKBaapaTHYHAasi CKOPOCTb MOJIEKYII,
KOJIMYECTBO  TEIJIOTHI, BHYTPEHHsisl dHeprusi, pabora rasa,
KO3 (QUIIMEHT TOJNIE3HOTO MEWCTBHsSl TEIUIOBOIO JBUTATENS;, MPHU
OTHMCaHUU MPaBUJIBHO  TPaKTOBATh busznueckuii CMBIC]T
UCIIOJIb3YEMbIX BEJIUYMH, WX OOO3HAYEHUS M EIWHMUIIbI, HAXOMWTH
(bOpMyJIbI, CBSI3bIBAIOINNE MAHHYIO (PU3UYECKYIO BENUYHHY C APYTUMHU

BEJIMYHNHaAM

10.6

OnuceiBaTh M3YYECHHBbIE OJIEKTPHUUECKHE CBOHCTBA BELIECTBA U
SJEKTPUYECKUE sIBJEHUs (NPOLECChl), HCHONB3ysd  (pu3uueckue
BEJIMYUHBI,  JJIGKTPUYECKUH  3apsil,  JJIEKTPHUYECKOE  TOJE,
HANpPSDKEHHOCTh  TOJISA, TOTEHLHAN, Pa3HOCTh NOTEHIMAJOB, IPH
OMUCAaHUH MPABUIBHO TPAKTOBATH (PU3UUECKUN CMBICT HCIIOJIB3YEMbIX
BEIMYMH, WX OOO3HAUYEHUS W EIWHULBI, YKa3blBaThb (POPMYJIBI,
CBSI3BIBAIOINME  JAHHYIO (U3WYECKYI0 BEJIUYMHY C  APYTUMH

BEJINYHNHAMHU

10.7

aHAM3UPOBaTh (PU3MUECKUE TPOLIECCHl M SIBJIEHHS, HCIOJb3Ys
(u3nUecKre 3aKOHbI U MPUHLIUIIBL 3aKOH BCEMUPHOTO TsAroTerus, 1, 11
u III 3akoHbl HprOTOHA, 3aKOH COXPAaHEHUs] MEXaHUYECKON 3HEPIHH,
3aKOH COXPAHEHUs MMITyJIbCA, IPUHLUI CYNEePIO3ULIMY CHUJI, TPUHLUI
paBHOINpAaBUsl HHEPLUUAIBHBIX CHUCTEM OTCUYETA, MOJIEKYJISIPHO-
KMHETUYECKYIO TEOPUI0 CTPOEHUS BELIECTBA, Ia30BbIE 3aKOHBI, CBA3b
CpenHell KWHETUYEeCKOH SHEPruu TEIJIOBOrO [BHIKEHHUsS MOJIEKYNI C
abCOJIFOTHON TeMMepaTypou, MEepBbId 3aKOH TEPMOIUHAMUKH, 3aKOH
COXpPAaHEHHs DJIEKTPUYECKOro 3apsiga, 3akoH KynoHa, npu sToMm
pa3In4aTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe

BBIPAKEHHUE U YCIOBUS (TPAHULBL, O0JACTH) TPUMEHIMOCTH

10.8

OOBACHATD OCHOBHBIE TPHUHLMUIBI JEHCTBUS MAIIWH, NPUOOPOB H
TEXHUYECKHX YCTPOWMCTB;, pa3in4aTh YCJIOBUS UX 0€30MacHoOro

HUCIIOJIB30BAHUS B HOBCGHHGBHOP'I JKU3HHU

10.9

Brimonuate SKCIIEPUMEHTHI ITO UCCIICAOBAHUIO (1)I/ISI/I"IGCKI/IX SIBJIEHUH U
MIPOLIECCOB C UCMOJb30BAHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUI, pU
3ToM (OPMYyJIUPOBaTh MpodjeMy (3adady) W THUIOTE3y Yy4eOHOro
SKCIEePUMEHTa,  coOupaTh  YCTAHOBKY W3  MPEIJIOKEHHOTO

000pyIOBaHUSs, MPOBOAUTH OIBIT U (OPMYIUPOBATH BBIBOBI

10.10

OCYU.[GCTBJ'I;ITB npsAMbI€ W KOCBCHHBLIC H3MCPEHUA (I)I/ISI/ILIGCKI/IX

BCJIUYHH, MpPU 3TOM BbI6I/IpaTb ONTAMAJIbHBIA CIIOCOD HU3MEPCHHUA U




HUCIIOJb30BaTh U3BCCTHLIC METOblI OLICHKH HOFpeHJHOCTefI I/ISMepeHI/Iﬁ

10.11

HccnenosaTh 3aBHCUMOCTH MEXAY (DU3MUECKMMU BEJITUYUHAMH C
UCTIOJIb30BAHUEM TMPSIMbIX H3MEPEHHIA; TPU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCUPOBATh pPe3yJbTaThl TMOJYYEHHOW 3aBHCUMOCTH
(U3MUeCKUX BEIMYUH B BUAE TAONHIl U rpadKOB, AeNaTh BHIBOABI IO

pes3ysbTaTaM HCCle0BaHUs

10.12

Cobnromate mpaBuia 0Oe30macHOro  Tpyda TNPU  TPOBENEHHH
UCCIIEIOBAHNI B paMKaXx y4eOHOro SKCIIEpUMEHTa, y4eOHO-
UCCJIENOBATENBbCKON U MPOEKTHON NESATENbHOCTH C HCHOJIb30BAHUEM

U3MEPHUTENBHBIX YCTPONUCTB U 1abOpaTOPHOTo 00OPYAOBAHUS

10.13

Pemarp pacuérHble 3a1auu ¢ SIBHO 33JaHHON (PH3MUECKONW MOJEINBIO,
UCTIONB3Ysl (pU3MUecKue 3aKOHbl M MPHUHLMWIBL, Ha OCHOBE aHAJIN3a
yCIOBHUSL  3a7a4dl  BBIOMpATh (PU3UYECKYI0 MOAENb, BBIACIATH
(buznueckne BETUYUHBI U (HOPMYJIbI, HEOOXOAUMBIC IJIsi €€ PeIleHUs,
MPOBOIUTH PACUYETHI U OLIEHUBATH PEANIbHOCTD MOJyUYEHHOTO 3HAYSHHS

(U3MUECKON BETNIHHBI

10.14

Pemats KaueCTBEHHBIE  3aJayu: BBICTPaUBaTh JIOTHYECKH
HETIPOTUBOPEUUBYIO LEMOYKY PACCYXAEHUH C OMOPON HAa WU3YUYEHHBIC

3aKOHBI, 3dKOHOMEPHOCTU U (I)I/ISI/ILIGCKI/IG SABJICHUA

10.15

Ucnonp3oBaTh MNpH  pelmieHMH  y4eOHBIX 3aJad  COBPEMEHHBIE
UH(POPMALIMOHHBIE TEXHOJOTUH JUIsI TIOMCKA, CTPYKTYPUPOBAHMUS,
UHTEPIpPETAllMd W TpPEACTaBIeHUs Yy4eOHOW W HAy4YHO-IOIYJISIPHON
UH(pOpPMALNY, TIOJIYYEHHOH M3 PA3MYHBIX HUCTOUYHUKOB, KPHUTUYECKH

aHAJTM3UPOBATH MOTYyYAEMY0 HH(POPMALHIO

10.16

[IpuBOoaNTH MpHUMEpHI BKJIANAa POCCHHCKHX H 3apYOE€KHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYIKAFOIIETO

MHpa, B Pa3BUTUEC TCXHUKU U TEXHOJIOTUH

10.17

Ucnonp3oBaTh TeopeTHyecKre 3HaHWs MO (PU3UKE B MOBCETHEBHOM
JKU3HU ISl o0ecriedeHus 0€30MacHOCTH NP o0palneHuu ¢ npudopamu
U TEXHUYECKUMM YCTPOWCTBAMH, MJ1 COXPAHEHUs 300pPOBbsi U

COOIIOIEHHsT HOPM 3KOJIOTMYECKOTO TIOBEACHUS B OKPY KaroIle cpene

10.18

PabGorate B rpyrie ¢ BBINOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJICH,
MJaHupoBaTh  paboOTy  TPyNObl, PANHOHAJIBHO  PACHpPENessiTh
00SI3aHHOCTH U IUIAHUPOBATh JEATEJbHOCTh B HECTAHMAPTHBIX
CUTyallMsAX, aJ€KBAaTHO OLIEHMBATh BKJAJ Ka)XAOr0 W3 YYaCTHUKOB

IPYIIIBI B PELICHHE PACCMATPUBAEMON MPOOIEMBI




11 KITIACC

Kon
NMPOBEPSIEMOr0
pe3yJbTara

IIpoBepsiemble NpeaMETHbIE PE3yJabTATEI 0CBOCHHSI OCHOBHOH
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeHero o0uero oopazoBaHust

11.1

JleMOHCTpUpOBaTh HAa TpPUMEpPax poJb U MecTo (U3UKH B
(GbOpMUPOBAHUY COBPEMEHHOW HAyYHOW KapTHHBI MHPA, B PA3BUTUU
COBPEMEHHON TEXHUKHU U TEXHOJIOTUM, B MPAKTUYECKON AEATEIbHOCTH

JFO/IeH, HEeTIOCTHOCTD U €IUHCTBO (PU3UUECKOI KapTHHBI MUpPa

11.2

Y4YHUTHIBATh MPAHHULBI IPIMEHEHUS] M3YYEHHBIX (PU3NUECKUX MOAEICH:
TOYEUHBIN 3JIEKTPUYECKUN 3apsifl, siAepHas MOJEIb aTOMa, HYKJIOHHAs

MOJIEJIb aTOMHOT'O Si/ipa MPH peIeHNH GU3NIECKHUX 3a1a4

11.3

Pacno3HaBath ¢usnveckue siBJIeHUs (TPoLECCh) M OOBSICHATH UX HA
OCHOBE 3aKOHOB  JJIEKTPOAMHAMHUKHA M  KBAaHTOBOH  (DU3HKH:
3JIEKTPUYECKAsl TMPOBOIUMOCTb, TEIUIOBOE, CBETOBOE, XUMHYECKOE,
MarHuTHOE  JACHCTBHSI  TOKQ, B3aUMOJICHICTBUE  MAarHUTOB,
SJIEKTPOMATHUTHAS HMHAYKLUMS, [EHCTBHE MAarHUTHOIO TIOJSL Ha
NPOBOJHUK C TOKOM U IBIXKYIIMHCS 3apsii, 3JIEKTPOMAarHUTHBIE
KonebaHusT W BOJHBL, MPSIMOJMHEHHOE PpacHpOCTPAHEHUE CBETA,
OTpakeHHe, TpeJoMiIeHHe, uHTepdepeHuus,  audpakuus U
NOJISIPU3aLUsl CBETA, AMCIEPCUsl CBeTa, (OTORNEKTpHUIECKHi 3¢ dexT
(poroaddekrt), cBeToOBOE MAaBICHWE, BO3ZHHUKHOBEHHE JIMHEHYATOIO
CIeKTpa aToMa BOAOPONA, €CTECTBEHHAass W HCKYCCTBEHHas

PaarOaKTUBHOCTDb

11.4

OnuceiBaTh W3yY€HHBIE CBOHCTBa  BEIIECTBA  (DJIEKTPHUUECKHE,
MarHUTHBIE, ONTHYECKUE, HJIEKTPHUUECKYI0 MPOBOIUMOCTD PA3IHMYHBIX
cpea) ¥ DJIEKTPOMArHUTHBIE sIBIEHHUS (TPOLECCH), HCHOJIb3Ys
¢usnvyeckne  BEIMYUHBL  DJIEKTPUYECKUH  3apsia, CWia  TOKa,
SJEKTPUYECKOE  HAINPSDKEHUE,  DJIEKTPUYECKOE  CONMPOTHUBIICHHE,
pasHocTh moteHumanio, JJIC, pabora TOKa, MHIYKIUS MarHUTHOTO
nojisi, cujma Awmrmepa, cmna JlopeHIa, WHAYKTUBHOCTb KAaTYIIKH,
SHEPTrHsl 3JEKTPUYECKOr0 M MArHUTHOTO IMOJIEH, Mepuox W HYacToTa
KosebaHui B KOebaTeNbHOM KOHTYPE, 3apsil M CHJIa TOKa B IpoLecce
rapMOHUYECKUX  BJIEKTPOMArHUTHBIX  KoneOaHUi, ¢bokycHoe
paccTosiHMe M ONTHYECKas CWJa JIMH3bI, NPU OMHUCAHUU MPABHUIIBHO
TPAaKTOBaTb (PU3MUECKUH CMBICH HCIOJNB3YEMBIX BEJIMYHH, WX
00O3HAUeHWs] W eIUHHLBL, VKa3blBaTb (POPMYJIbI, CBA3BIBAIOLINE

AAHHYIO (I)I/ISI/ILIGCKYI-O BEJIMYHHY C IPYTUMU BEIUINHAMU




11.5

OnuceIBaTh HU3YUYCHHBIC KBAHTOBBIC ABJICHUA U IMPOLUECCCHI, UCTIOJIB3YyH
(I)I/ISI/ILIGCKI/IG BCJIMYUHLBI. CKOPOCTH JJCKTPOMATHUTHBIX BOJIH, AOJIMHA
BOJIHBI M YaCTOTa CBETA, OJHEPTUA WU HMIIYJIbC (I)OTOHaj nepuon
nojypacmnaga, OSHEPTUA CBA3M ATOMHBIX A4€pP, MNOPU ONHUCAHUU
MPaBUJIBHO TPAKTOBATH (I)I/ISI/ILIGCKI/Iﬁ CMBICJT UCTTIOJIB3YCMbIX BCJIMYHH,
ux 00O3HaUeHHUs U CAUHULBI, YKa3bIBaTb (I)OpMy.]'IbIJ CBA3BIBAIOIITHE
AAHHYHO (I)I/ISI/ILIGCKYI-O BCJIMYMHY C APYTUMHU BCIIMYUHAMU, BBIYHUCIIATDH

3Ha4YeHNE (PU3HUECKON BETUIUHBI

11.6

AHanu3upoBath (U3NYECKHE TPOLIECCHl W SIBJICHHS, HCIOJIb3Ys
¢usnyeckne 3aKOHbl M NPUHUMIBEL  3akoH OMa,  3aKOHBI
MOCJIEI0BATENBHOIO U MapalljieIbHOIO COEAUHEHUs IPOBOAHUKOB,
3akOH J[>xoyns — JleHna, 3aKOH 3JIEKTPOMAarHUTHOW WHAYKLUH, 3aKOH
MPSIMOJIMHENHOTO PaclpOCTPaHEeHUs CBETA, 3aKOHbl OTPAKEHUsl CBETA,
3aKOHBl  MpEJIOMJIEHMsI CBeTa, YypaBHeHMe  OMWHIITeWHa [
doTtorddexTa, 3aKOH COXpPaHEHUS OHEPTUU, 3aKOH COXPAHEHUs
HUMITyJIbCA, 3aKOH COXPaHEHUsI DJJIEKTPUYECKOro 3apsfa, 3aKoH
COXpaHEHuss  MaccoBOoro  4yucnia, mnoctyiatel bopa, 3akoH
paAMOaKTUBHOIO pacnaja, MpU OTOM pas3iuyaTb CIIOBECHYIO
(bOpMyIMPOBKY 3aKOHA, €r0 MaTEeMaTUYECKOE BBIPAKEHUE M YCIOBUS

(rpanunbl, 00IACTH) MPUMEHUMOCTH

11.7

OHpeHeHﬂTb HalpapJICHUE BEKTOpPAa WHAYKLUHMHU MArdiuTHOrO 10Jd

MPOBOJTHUKA C TOKOM, CHJIbI AMriepa 1 cuJjibl JlopeHua

11.8

Ctpoutb ¥ oONUCHIBATH W300pakKeHHWe, CO3aBA€MOE  IUIOCKUM

3€pKaJIOM, TOHKOM JIMH30M

11.9

BrinmonuaTe SKCIIEPUMEHTHI ITO UCCIICAOBAHUIO (1)I/ISI/I"IGCKI/IX SIBJIEHUH U
MIPOLIECCOB C UCMOJb30BAHUEM MPAMBIX U KOCBEHHBIX U3MEPEHUH; NpH
3ToM (OpPMYyJIUPOBaTh MpodjeMy (3adady) W THUIOTE3Y y4eOHOro
SKCIEepPUMEHTa,  coOupaTh  YCTAHOBKY M3  MPEIJIOKEHHOTO

000pynOBaHUs, MPOBOAUTH OIBIT U (POPMYITHPOBATH BBIBOBI

11.10

OCYH_IGCTBJ'ISITB npsAMbI€ W KOCBCHHBLIC HN3MCPEHUA (I)I/ISI/ILIGCKI/IX
BCJIUYHH, MpPU 3TOM BbI6I/IpaTb OINITUMAJIbHBIA CIIOCcO0 HU3MEPECHUA U

HUCIIOJb30BATh U3BCCTHBIC METOAbI OLICHKU HOFpeLHHOCTefI I/ISMepeHI/Iﬁ

11.11

UccnenoBaTh 3aBUCHMOCTH (PU3UYECKUX BEJIHYUH C HCIMOJIb30BAHUEM
OPsIMBIX ~ M3MEPEHUH, @pU 5TOM KOHCTPYMPOBAaTb YCTaHOBKY,
(buKCHpOBaTh pPE3yJNbTaThl MOJYYEHHOH 3aBUCUMOCTH (PU3HUECKHX
BEJIMYMH B BUAE TaONUL U rpadUKOB, AeNaTh BBIBOABI IO PE3yJIbTATaM

HUcCCJecaoBaHusA

11.12

Cobmonmate mnpaBmna 0Oe€30MacHOrO TpPyAa TMpH  MPOBENECHUHU




UCCJICZIOBAaHNA B paMKax y4eOHOro »JKCIEpUMEHTa, y4eOHO-
HCCJIEAOBATENbCKON U MPOEKTHON AEATEIBHOCTU C MCIOJb30BAHUEM

U3MEPUTENbHBIX YCTPOHCTB U 1TaO0OpaTOpHOTo 000pyHOBAHUS

11.13

Pemarp pacuérHpie 3a1auu ¢ SIBHO 3aJaHHOH (DPU3MUYECKONW MOIEIBIO,
UCTIONB3Ysl (pU3MUecKue 3aKOHbl M TMPHUHLMUIBL, Ha OCHOBE aHAJIN3a
yCIOBHUSL  3a7a4dl  BBIOMpATh (PU3UYECKYH0 MOAENb, BBIACIATH
(buzrueckne BENIUYUHBI U (HOPMYJIbI, HEOOXOIUMBIC NIl €€ PeIleHUs,
NPOBOIUTH PACUYETHI U OLIEHUBATH PEAIbHOCTD MOJYYEHHOTO 3HAYSHUS

(U3NUECKON BETUINHBI

11.14

Pematb KaueCTBCHHBIE  3aJayu: BBICTPaUBaTh JIOTHYECKH
HETPOTUBOPEUUBYIO LEMOYKY PACCYXAEHUH C OMOPON HA WU3YUYEHHbIC

3aKOHBI, 3dKOHOMCPHOCTHU U (I)I/ISI/ILIGCKI/IG SABJICHUA

11.15

Ucnonp3oBaTh MNpH  peIleHUH y4eOHBIX 3a1a4  COBPEMEHHbBIE
UHPOPMALIMOHHBIE TEXHOJOTHUH JUIsI TIOMCKA, CTPYKTYPUPOBAHMUS,
UHTEPIpPETaAllMd M TpPEACTaBIeHUs Yy4eOHOW W HAy4YHO-NOIYJISIPHON
uH(pOpPMALNY, TIOJYYEHHOH M3 PA3IMYHBIX HUCTOUYHUKOB, KPUTHUECKU

aHAJTM3UPOBATH NOTYyYAEMY0 HH(POPMALHIO

11.16

OOBSICHATh TPUHLMITBI ACHCTBUS MALINH, NPHOOPOB M TEXHHUECKUX
YCTPOWCTB, pa3jnyaTh YCJIOBUS HMX OE€30MacHOTO HCIIONb30BAHUS B

IOBCEIHEBHOU KU3HU

11.17

[IpuBOaNTH MpHUMEPHI BKJANAa POCCHHCKUX M 3apYOEKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPYIKAFOIIETO

MHpa, B PA3BUTUEC TCXHUKU U TEXHOJIOTHH

11.18

Ucnonp3oBaTh TeopeTHUecKre 3HaHWs MO (PU3UKE B MOBCETHEBHOM
JKU3HU IS o0ecriedeHus 0€30MacHOCTH MpH oOpalneHuu ¢ npudbopamu
U TEXHUYECKUMH YCTPOWCTBAMH, MJI1 COXPAaHEHUs 300pPOBbs U

cOOIOIEHHsT HOPM 3KOJIOTMYECKOTO TIOBEACHUS B OKPY KaroIlel cpene

11.19

Pabotate B rpymnme ¢ BBIIOJHEHHEM PAa3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBaTh  paboTy  TPYINBL,  pPAlMOHAIBHO  PACIPENeNsiTh
OOSI3aHHOCTH ¥ IUIAHUPOBATH [JIESTENBHOCTh B  HECTAHIAPTHBIX
CUTyalUsX, aJ€KBaTHO OLIEHMWBAThb BKJAJ KaXIOro U3 Yy4YaCTHUKOB

IPYIIIBI B PELIEHHE PACCMAaTPUBAEMOH MTPOOIIEMBI




HHPOBEPAEMBIE DJIEMEHTBI COAEP/KAHUA

10 KVIACC

Kon
pa3aena

Kon nposepsiemoro
3J1eMeHTa

IIposepsiembie 2J1eMEHTBI COAEPKAHUS

OU3UKA U METO/JIbI HAYVUHOI'O IIO3HAHUA

1.1

®usuka — Hayka o npupoae. Hayunbie
METO/bl TTO3HAHUS OKpyKaroiero mupa. Posb
SKCIEPUMEHTA W TEOpUM B  IpoLecce

MO3HAHUS IPUPONBL. DKCIIEPUMEHT B (PH3HKe

1.2

MopenupoBanue (HU3NUECKUX SIBICHUH U
npoueccoB. Hayunble runoressl. @usznueckue
3aKOHbI U TE€OpPUU. |'paHULIBl TPUMEHUMOCTH
buzrUecKux 3aKOHOB. ITpuHumnn
coorBercTBUsi. Ponmb u mecto (u3uku B
dbopmupoBaHUH COBPEMEHHOMN Hay4YHOM
KapTUHBI MHpa, B MPAKTUYECKON

NEeATEIILHOCTH JIIOAel

MEXAHHKA

##HPar###KMHEMATHUKA

2.1.1

MexaHn4ueckoe JABUXKCHUC. OTHOCUTEILHOCTD
MEXAHUYCCKOTO ABMKCHUS. Cucrema oTcuéra.

Tpaexropus

2.1

ITepemernenne, cKOpocTb (CpPemHssT CKOPOCTB,
MTHOBEHHAsT  CKOPOCTb) H  YCKOpEHHE
MaTepI/IaJIbHOfI TOYKH, UX IMPOCKUHKU Ha OCH
CUCTEMBI KOOPIMHAT. Crnoxenne

MEepPEMELICHUN U CIIOXKEHUE CKOPOCTEN

PasHOMepHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE IBIDKEHUE. I'paduku
3aBHCHUMOCTHU KOOP/JUHAT, CKOPOCTH,
YCKOpEHUH, MyTH 51 NepeMeLIeHUs

MaTepHaHbHOfI TOYKH OT BPEMECHU




CBobonHoe maneHue. Y ckopeHne CBOOOTHOTO

naacHus

Kpusonuneitnoe nasuxeHue. PaBHOMepHOE
JABHUIKEHHE MaTepHaanoﬁ TOYKH I10
OKPY>KHOCTU. YTIIOBasi CKOPOCTb, JIMHEHHast
CKOpOCTb. Ilepuon 51 4acToTA.

LeHTpOoCTpeMUTENBHOE YCKOPEHUE

TexHuueckue  ycTpoOMCTBa! CIHIOMETD,
IBUKEHUE CHapsI0B, LEMHbIE U PEMEHHbIE

nepenadn

IIpakTuueckue padoThI. Hsmepenue
MIHOBEHHOM CKOPOCTH. Hccnenosanue
COOTHOLIEHUS MEXAY MyTSIMHU, NPOIIEHHBIMU
TEJIOM  3a  IOCIeNOBaTelbHbIE  paBHbIE
MIPOMEXYTKU BPEMEHU NPU PaBHOYCKOPEHHOM
IBUKEHUU C HadaJbHOH CKOPOCTBIO, PaBHOMN
HyJI10. M3yueHune IBUKEHUS IIapuKa B BA3KOM
xkuakoctu.  H3ydeHwe  ABMXKeHUsA — Tena,

OpOILIEHHOTO TOPU30HTAIBHO

22

#i#Par## JMHAMUKA

221

ITpuanun OTHOCHUTEJIbHOCTH Ianunest.
Ilepsenii 3akoH HeroTona. HMHepuuanbHbIe

CHCTEMBI OTCUETa

222

Macca Tena. Cuna. IlpuHuun cynepnosunuu

CHIJI

223

Bropont 3axkon HproTOHA Ay MatepuaabHON
TOYKM B MHEPLUAIBHOM CHCTEME OTCYETA
(UCO). Tpernii 3akoH HbrooToHa ms

MaTCPHUAJBbHBIX TOUCK

224

3akoH BceMUpPHOro TsroTeHus. Cuja TsSHKECTH.

IlepBast kocmuueckast CKOpocTb. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

226

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHuUs
CKOJIBXKCHUA u cuJia TPCHUA TIOKO4.

Kospdumment tpenusi. Cuna CONpPOTUBICHUS




MpU ABUKEHUHU TEJIA B ) KUIKOCTU WUJIH T'a3€

227

[locTtynaTenpHOE W BpaIATEIbHOE JIBIKEHUE

abCOJTIFOTHO TBEPIIOTO Tena

2238

MoMeHT CHIBI OTHOCHUTENBLHO OCH BpAaIICHHAA.
IIneuo cunel. YciaoBusi paBHOBECHST TBEPAOTO
tena B UCO

229

TexHuueckue  yCTPONCTBA.  MOALUWIHUKH,

ABUKCHUE UCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[Ipaktuyeckue paborbl. U3ydeHne NBUNKEHUS
Opycka 1O HAKJIOHHOH IUIOCKOCTH TIOA
NENUCTBHEM HECKONbKuX cuil. HMccnenosanue
3aBHCUMOCTH CHJI YOPYTOCTH, BO3HHUKAIOIIHUX
B nedopMHUPYyEMOl TPYKHUHE U PE3UHOBOM
oOpasme, OT BeNWYMHBI HUX Jedopmanuu.
Hccnenosanue yCiaoBUil paBHOBECHUS TBEPAOTO

TEJIa, UMECIOLIETO OCh BPAIICHUA

23

##Par###3AKOHBI COXPAHEHH A B MEXAHUKE

Hmnynbc MaTepualbHOW TOYKHM, CHCTEMBI

23.1 MaTepuaibHbIX TO4Yek. Hmnynsc cunibl u
W3MEHEHUE UMITYJIbCa TeJa
)3 3akoH coxpaHeHuss wummnyiabca B HCO.
o PeaxTuBHOE ABHKEHNE
233 Pabota cubl
234 MoOMmHOCTD CUJIbI
)35 Kunernueckas sHeprusi MaTepuaibHONW TOUKHU.
o Teopema 0 KHHETHYECKOH SHEPTHH
IlorenuuanbHas sHeprus. [loreHuuanbHas
)36 SHeprus yIOpyro neGopMUpPOBAHHOMN
o npykunbl. lloTeHIuanbHas >HEpPrus Tena
BOJIM3U MOBEPXHOCTH 3eMITH
IloTeHnuanpHpIE W HEIOTEHLHAJIbHBIE CHIIBL.
)37 CBsi3b  paloOTBl HEMOTEHLHAJIBHBIX CHJT C

HU3MCHEHUCM MeXaHH4IeCKOH OHEPruu

CHCTEMBI TCJI. 3akoH COXPaHEHUA




MEXaHUYECKOH 3Hepruu

2338 Ynpyrue u Heynpyrue CTOJKHOBEHUS
239 TexHuueckne yCTpONCTBA: ABUXKEHUE PaKeT,
o BOJOMET, KOIIEp, NPY>KUHHBINA MUCTONET
[IpakTiueckue padotel. HM3yueHwe CBsi3u
2310 CKOPOCTEHM TeJ TMpU HEYNpyrom yaape.

UccnenoBanne cBsizu  paboOTBl  CHIIBI €

M3MEHEHHEeM MEeXaHHISCKOM OHEPruu Tejia

MOJIEKVIJIAPHAS ®U3UKA U TEPMOAMHAMUKA

3.1

###Par###OCHOBBI MOJIEKYJIAPHO-KMHE TUYECKOM TEOPUU

3.1.1

OcHOBHbIE MIOJIOXKEHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPUH. bpoyHoBckoe
newkenue. [uddysusa. Xapakrep IBUKEHUS U

BSaHMOHeﬁCTBHﬂ HaCcTUul BCIICCTBA

Mopnenu CTpoO€HHs Ta30B, JKHAKOCTEH U
TBEPABIX TeX W  OOBSCHEHWE  CBOKCTB

BEIIeCTBA HA OCHOBE 3TUX MOJeIei

Macca wmonekyn. KoguyecTBo BelnecTsa.

IMocrosinnass ABoraapo

TemnoBoe pasBHOBecue. Temmeparypa u €€

n3mepenue. Ilkana remneparyp Llenbcus

Monens  upeanpHoro  rasza.  OcHOBHOe
ypaBHEHHE MOJIEKY JIIPHO-KHUHETHYECKON

TCOPUHU UACAJIBHOIO ra3a

AOcomoTHas Temreparypa Kak Mepa cpemHeit
KHHETUYECKO SHEPruM TCIIOBOI'O ABUXKCHUA

yactul rasa. [lIkana remnepatyp Kenbsuna

Ypasnenue Knanelipona - MeHneneesa.

3akoH JlanbToHa

I'a3oBble 3ax0HBI. M30mponeccsl B H€aIbHOM
ra3¢ ¢ NnOCTOsIHHBIM KOJIMYCCTBOM BCHICCTBA:

u30TepMa, U30Xopa, n3odapa

Texnunueckue YCTPOMCTBA! TEPMOMETD,

Oapomerp




3.1.10

[IpakTiueckue paboTel. M3mepeHune Macchbl
BO3/lyXa B KJacCHOM koMHare. Mccnenosanue
3aBUCUMOCTU MEXKAY MapaMETpaMu COCTOAHUA

Pa3peKEHHOrO rasa

3.2

OCHOBbI TEPMOJIMHAMUKH

3.2.1

TepmoauHamuueckass cucrema. BHyTpeHH:s
SHEpPrusi TEPMOAWHAMUYECKOH CHCTEMBI U

CIIOCO0BI €6 N3MEHEHUS

322

KonmuectBo ternore! u pabora. BHyTpeHH:ss

SHEPrusg OAHOATOMHOI'O UACAJIBHOI'O ra3a

323

Buaer Ttemnonepenauu: TETUIONPOBOIHOCTD,
KOHBEKLUsA, u3yueHue. TermnoéMKoCcTh Tena.
VaenbHass TEIUIOEMKOCTL BelllecTBa. Pacuér

KOJIMYCCTBA TCTIJIOTHI MPU TEIUIONEPECaAAYC

324

Ilepselii 3ak0H TepmoauHamuku. Ilpumenenune
NEPBOro 3aKOHa  TEPMOAMHAMUKU K
usonpoueccaMm. I'paduueckass uHTEpIIpEeTALIUS

paboThI raza

325

TemnoBble mamuHbl. [lpuHIMOBL OelCTBUA
TEIUIOBBIX MamvH. [IpeoOpazoBanus sHEPTUU
B TemwioBbx MamuHax. KoadduumeHt
nojesHoro  geiictBust  (mamee —  KIIJ)

terioBoil MawuHbl. [{ukn Kapuo u ero KITJ{

3.2.6

Bropon 3aKOH TEPMOAUHAMUKHU.
HeobpatumMocTh  mpollecCOB B IpHPOIE.
TermnoBeie IIBUTATEIIN. DKOJIOTHYECKHE

npoOJIEMBI TEIUIO3HEPTETHKH

3.2.7

Texnuueckue YCTPOMNCTBA: IBUTaTENb
BHYTPEHHETO cropanus, OBITOBOI

XOJIOAUTTPHUK, KOHOAULIUOHED

32.8

[IpakTiueckue padorel. U3Meperne yaeapHON

TEIIOEMKOCTH

3.3

##Par### Al PEI’ATHBIE COCTOAHNMA BEIIIECBA. ®A30BBIE

[IEPEXO/IBI




3.3.1

[TapoobpazoBanue u kouaeHcanvs. Mcnapenue
51 KHUIICHHE. Y nenvHas TEIUI0Ta
napooOpa3zoBaHust. 3aBUCUMOCTb TEMITEPATYPhI

KHUIICHHUA OT AAaBJICHUA

3.3.2

AOCOMIIOTHAST W OTHOCUTENIbHASI BJIAJKHOCTh

BO3ayxa. HachlenHblIil nap

333

Teépnoe TEJO. Kpucrannuyeckue 51
amopdHble Tejga. AHHU3OTPONHUS  CBOWCTB
KPUCTAJIJIOB. >KI/I,[[KI/IG KpHUCTAJJIbL.

CoBpemeHHbIE MaTepuabl

334

IlnaBmenue wu KpUCTAJLJIU3alHsl. VnenpHast

terutoTa rasnerns. Cyonumarus

33.5

YpaBHeHHe TEIIOBOrO HanaHca

3.3.6

TexHudeckne yCTpPOHCTBAa: THUIPOMETP H
NICUXPOMETP,  KaJOPUMETP,  TEXHOJOIHH
MOJIYYEHUs] COBPEMEHHBIX MAaTEPHUANIOB, B TOM

HYUCJIE HAHOMATCPHAJIOB, © HAHOTCXHOJOTUN

3.3.7

IIpakTuueckue padoThL. Hsmepenue

BJIA’KHOCTHU BO3AyXa

QJIEKTPOJMHAMUKA

4.1

#HHPar###JIEKTPOCTATHUKA

4.1.1

DNeKTpU3aLus TeJl. DIEKTPUIeCKuii 3apsaa. Jlsa

BUA STCKTPUICCKHX 3apAa0B

IIpoBonHuKH, IUBJIEKTPUKH u

MOJIYIIPOBOHUKHU

413

3aKOH COXPaHEHHs HJIEKTPUYECKOro 3apsia

414

Bzaumonetictue 3apsinos. 3akoH Kynona

DnexkTpudeckoe  IoJe. HanpsxénnocTb
SJIEKTPUYECKOTO TIOJISL. ITpuanmn
CYNEPIO3ULIUY. Jluann  HanpsOKEHHOCTH

SJICKTPUUICCKOTO MMOJIA

Pabota cum  3MEKTPOCTATUYECKOrO  MOJISL.

ITorennuan. PasHocTs OTEHIIUAIOB

HpOBOI[HI/IKI/I U JUBJICKTPUKKU B MOCTOAHHOM




SJEeKTpUUeckoM  mone.  Jusnextpudeckas

POHHUIIAEMOCTh
DNEeKTPOEMKOCTb. Konpnencarop.
4138 DNeKTPOEMKOCTb  IJIOCKOTO  KOHJEHCATOpa.
DHeprus 3apsLKeHHOTO KOHIEHCATOpa
TexHuueckue  yCTPOWCTBA:  BJEKTPOCKOII,
419 3JIEKTPOMETP, 3JIEKTPOCTATUYECKAs 3alluTa,
o 3a3eMJIGHHE SJIEKTPOIPHOOPOB, KOHAEHCATOD,
KCEpPOKC, CTPYHUHBIN IPUHTEP
4110 IIpakTuueckue padoThI. Hsmepenue

3JIEKTPOEMKOCTH KOHAEHCATOPA

42

HHPart#H#TIOCTOSHHBIN DJIEKTPUUECKHUM TOK. TOKU B

PA3JIMYHBLIX CPEJIAX

VcinoBust CyLI€CTBOBAHUA IMOCTOAHHOI'O

421 sneKkTpudeckoro Toka. Mcrounnku toka. Cuna
ToKa. I IoCTOSHHBIN TOK
422 Hanpsxenue. 3axkon OmMa ans yyacTka Lenu
423 DNeKTpUYecKoe COMPOTUBIIEHUE. Y eNbHOe
o COTPOTUBJIEHUE BELIECTBA
494 ITocnenosarenbHOe, napajuliesibHOE,
o CMEIIaHHOE COeAMHEHNE TPOBOAHUKOB
Pabota snexTpudeckoro Toka. 3akoH Jxkoyisi
425
— Jlenua
426 MOIHOCTE 3JEKTPUUECKOTO TOKA
snektpoaBukymas cuna (mamee — DJC) u
427 BHYTpPEHHEE CONpPOTUBIIEHHUE UCTOYHHUKA TOKA.
o 3akon Owma 1  TONHOH  (3aMKHYTOM)
anexTpuueckoit nenu. KopoTkoe 3amblkaHue
DNeKTpOHHAas MIPOBOAMMOCTb TBEPABIX
4938 METaNJOB.  3aBUCUMOCTb  COIPOTHUBJIEHUS
o METAaJJIOB oT TEeMIIepaTyphl.
CBepxnpoBOIUMOCTb
499 OnexkTpudeckuil Tok B Bakyyme. CBolicTBa

SJICKTPOHHBIX ITYYKOB




4.2.10

Monynposonauku. CoOCTBEHHASI U TPUMECHAS
MPOBOAMMOCTD MOJYyNPOBOAHUKOB. CBOiCTBa

p-n nepexona. [TomynpoBogHUKOBBIE IPUOOPHI

4211

ONeKTpUYeckuil  TOK B BJIEKTPOJIMUTAX.
DNEeKTPONUTHYECKAs TUCCOLUALIUS.

DJNEKTPOIIN3

4212

DNEKTPUIECKUIN TOK B rasax.
CaMOCTOSTEIbHBIIE M HECAMOCTOSITEIbHbBIN
paspsa. PasiauyHble TUNBI CaMOCTOSITEIBHOIO

paspsaa. Monnus. I1nasma

4213

Texnuueckue YCTPOMICTBA! aMIIEpMETD,
BOJITMETP, pPEOCTaT, MCTOYHUKH  TOKa,
3JIEKTPOHArpeBaTeNbHbIE npudOpBI,
3JIEKTPOOCBETHTEIBHBIE PHOOPHI, TEPMOMETP
COTPOTUBJIEHUH, BaKyyMHBbIH Iof,
TEPMUCTOPbI u ¢doTope3ncTopsl,

HOJ'IynpOBOI[HPIKOBbeI Ao, rajJibBaHUKa

4214

IIpakTuueckue padoThL. Hsyuenue
CMELIAHHOT'O COeIUHEHUs] PE3UCTOPOB.

Hsmepenne OJIC ucTrouHMka TOKa U €ro
BHYTpEeHHEro comportusjienus. Habmronenue

3JIEKTPONN3a

11 KVIACC

Kon Koanposepsiemoro
pasaena 3JIeMeHTAa

IIposepsiembie 3J1eMEHTBI COAEPKAHUS

4

QJIEKTPOJMHAMUKA

#HHPar###M AT HUTHOE T10JIE. 3JIEKTPOMATHUTHAA MHYKIWA

43.1

IlocTtosnuble MarHuThel. Bs3aumonelicTsue

IMOCTOAHHBIX MATrHUTOB

43

432

MarautHoe mnone. BekTop MarHUTHOMN
uHAaykuud.  llpuHnun  cynepnosuuuu.
Jlunun wmarmutHOM wmHAykuuu. Kaptuna

JUHUA  MAarHUTHOM  MHAYKUHUHM  MOJiA




IMIOCTOAHHBIX MATrHUTOB

MarauTHOe MoJie NPOBOJHUKA C TOKOM.
Kaptuna nuHuii noas AJIMHHOTO MPSIMOTO

NpoOBOAHMKA W 3aMKHYTOI'0 KOJIBLIEBOTO

433 NPOBOINHUKA, KATYIIKM C TOKOM. OmbIT
Opcrena. BzanMonelicTBue NpoOBOJHUKOB C
TOKOM
434 Cuna Amnepa, €€ MOIyJIb U HalPaBJICHHE
Cuna Jlopenua, €€ MOIyJib U HATIPABJICHHE.
JIBuokeHUe  3apsSKEHHOW  4acTULbl B
433 ONHOPOJHOM MAarHMTHOM mojie. PaGorta
cuiibl JIopeHna
43.6 SIBReHUE DIEKTPOMArHUTHON MHAYKLINU
437 IToTtok BeKTOpa MAarHUTHOW UHAYKLUH
OJC unnykuun. 3aKOH 3J€KTPOMarHUTHON
4.3.8 nHaykuun Papanest
Buxpesoe asnektpuueckoe mnone. IC
WHAYKIUA B TMPOBOJHUKE, JBHKYIIEMCS
4.3.9 MOCTYNATENbHO B OJHOPOJHOM MarHUTHOM
noJse
4.3.10 IIpasuno Jlenua
HuayxkTUBHOCTD. fBjI€HHE CAMOMHIYKLIMH.
4311 2JIC camonHAyKIIMH
DHepruss MarHUTHOTO TIOJSI KaTYIIKHA C
43.12
TOKOM
43.13 DJIEKTPOMATrHUTHOE TOJIe
TexHudeckne  yCTPOWCTBA.  MOCTOSIHHBIC
MAarHHuThI, 3JIEKTPOMArHHUTHI,
43.14
3JIEKTPOIBUTATENb, YCKOPHUTEIH
3JIEMEHTAPHBIX YaCTHLI, HHIYKIIMOHHAS MeYb
IIpakTuueckue padoThI. Hsyuenue
4315 MArHUTHOTO TIOJisl KAaTYLIKH C TOKOM.

HUccnenoBanne aelcTBUS  OCTOSHHOIO

MarHura Ha paMKy ¢ TokoM. Mccrnenosanue




SABJICHUA BHGKTpOMaFHI/ITHOfI UHAYKIIUH

KOJIEBAHUA 1 BOJIHBI

5.1

#HHParH#MEX AHUYECKHUE U JIEKTPOMAT' HUTHBIE KOJIEBAHUA

5.1.1

Konebarenpnast cucrema.  CBoOomHbIe
kojebanus. ['apMoHMYeckue KoeOaHusl.
Ilepwion, wuacrtora, ammauryma U (asa

KoJiebaHui

IIpyxuHHBI1 MaATHUK. MaTeMaTu4ecKuil

MAasiTHHUK

YpaBHeHHE TapMOHHYECKUX KOJieOaHMIA.
Kunematuueckoe u IUHAMHYECKOE

OMUCAHUE KOJe0aTeIbHOrO NBUKEHUS

IIpespamenue SHEpPruu npu
rapMOHUYECKUX  KOJEOaHMSX. Cas3p
AMILIATY bl kojieOaHui HUCXOAHOMN
BEJIMYUHBI C aMIUIUTyJaMH KojieOaHui eé

CKOPOCTH U YCKOPEHHs

KonebarenpHpiii  koHTYp.  CBOOORHBIE
3JIEKTPOMAarHUTHbIE kosebaHus B
UeAIbHOM  KOJe0aTeNnbHOM  KOHTYpe.
AHajorus Mexay MeXaHU4YeCKUMHM U
3JIEKTPOMArHUTHBIMU KOJIeOaHUSMH.

®opmyna Tomcona

3akoH COXPAHCHUA SHEPTHUU B HUACAJIBHOM

KoJie0aTeIbHOM KOHTYpE

BoIHyX/IeHHBIE MEXaHUUECKHE KOJeOaHus.
Pe3onanc. PesonancHas KpHBasi.
BbIHy}KHeHHbIe SJICKTPOMArdiUTHLIC

KoJieOaHusl.

Ilepemennenii  Tok.  CuHycOMIaIbHBIN

MEPEMEHHBIN TOK.

MomHocTh MIEPEMEHHOTO TOKA.
AMIIUTYAHOE U JEHCTBYIOLIEee 3HAUEeHUe

CHUJIBI TOKQ U HAITPSXKCHUSA




5.1.10

Tpaucdopmarop. [IponssoacTso, nepenayda
U noTpeOJeHne SJIeKTPUUYECKON SHepruu.
DKONIOrn4ecKkue pUCKU IMPU MPOU3BOICTBE
3JIEKTPUYECKON DHEPIUU. Kynberypa
UCIMOJIb30BAHUS BJIEKTPOIHEPTUU B

IOBCEIHEBHOU KU3HU

5.1.11

TexHuueckue ycTpoiicTBa: ceiicMorpad,
SJIEKTPUYECKU I 3BOHOK, JIMTHUU

SJICKTponepeaayd

5.1.12

ITpaktuueckue pabotel. HMccnemosanue
3aBHCHMOCTH TEPHOAa MajbIX KojeOaHui
rpy3a Ha HUTHU OT JJHHBI HUTH M MacChl
rpy3a. Mccnenosanue nepeMeHHOro Toka B
LeNd U3 TOCJIEN0BATENIbHO COEAMHEHHBIX

KOHJIEHCAaTOpa, KaTYLIKU U Pe3UcTopa

52

##HPartH#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

521

MexaHu4deckue BOJIHBI, yCIIOBUS
pactipoctpanenns. Ilepuon.  Ckopocts
pacmpocTpaHeHUsi W JJUHA  BOJIHBL

ITonepeunsie U TPOAOIBHBIE BOJTHBI

522

#i#Par### Vntepdepenuust u nudpaxius

MEXaHHNYECCKHUX BOJIH

523

3Byk. CxopocTb 3Byka. I pOMKOCTB 3ByKa.

Bricota ToHa. TemOp 3Byka

524

ONeKTpOMarHuTHblE  BOJIHBL. Y CJIOBHUSA
U3JIy4eHUs]  BJIEKTPOMArHUTHBIX  BOJIH.
B3anmnas opuenranust Bektopos E, B u v

B BHGKTpOMaFHHTHOﬁ BOJIHE B BaAKYyM€

525

CpoiicTBa  3JIEKTPOMArHUTHBIX  BOJIH:
OTpaXX€HUe, MNPEeNOMJICHHE, MOJIPU3aALNS,
mudpakuus, uaTepdeperuns. CropocTb

SJICKTPOMArHUTHBIX BOJIH

526

[MTkana 3JIEKTPOMArHUTHBIX BOJIH.
IIpumMeHeHnE 3JEKTPOMArHUTHBIX BOJIH B

TEXHHUKE U ObITY




527

IIpuHuunel panuocBs3u U TEJIEBUACHMUS.
Panunonokanus. DNeKTpOMarHuTHOE

3arpsi3HEHNE OKPYIKAOLIEH Cpenbl

528

TexHudeckne yCTpPOWCTBA: MYy3bIKaJIbHBIE
UHCTPYMEHTBI, yJIBTPA3BYKOBas
NUAarHOCTHKAa B TEXHUKE MW MEAMIIUHE,
panap, PagUONIPUEMHHUK, TEJIEBU30D,

aHteHHa, TenedoH, CBU-neus

53

#HHPar###OIITUK A

53.1

IIpssMonuHeiHOE pacnpOCTpPaHEHUE CBETA

B OIHOPOAHOM cpeae. Jlyu csera

532

OtpaxeHue cBeTa. 3aKOHBI OTpaXKEHHUs
ceeta. [loctpoenne M300pakeHUI B TUIOCKOM

3epKase

533

[penomnenrie cBeTa. 3aKOHBI TPEOMJICHHS
CBETA. AOCOMIOTHBIN [IOKa3aTelb

MpeJOMIIEHUS

534

Ilommoe BHYTPEHHEE OTpPaKEHUE.
IIpenenpHbIl yroa MOJHOTO BHYTPEHHETO

OTPAKEHUSA

535

Hucnepcuss  cera. CIOXHBIM  COCTaB

Oenoro ceera. L{ger

53.6

Cobuparoie H pPacCeMBAOIIUE JIUMH3BI.
Toukass nuH3a. DOKYCHOE PACCTOSHUE WU
OnTHU4YeCKas cuiia TOHKOU JIMH3HBI.
IMocTpoenne n3obpakeHuit B COOMPAIOIITUX
U pacceuBaromux JwuH3ax. Dopmyna
TOHKOM JIMH3BbI. YBEJIWYEeHHE, IaBacMOe

JIMH30U

53.7

IIpenener NPUMEHUMOCTH T€OMETPUUYECKON

OIITUKH

538

Hnrepdpepenunst ceera. KorepeHTHbIe
HUCTOYHUKU. Ycnosust HaOJTIO IeHUST
MaKCUMYMOB u MUHHMYMOB B

UHTEPPEPEHIIMOHHOW KapTHHE OT JBYX




CI/IH(I)aBHbIX KOI€pCHTHBIX UCTOYHHUKOB

Hudpakmust  ceera.  JudpakuronHas

pemérka. YciaoBue HaOMIOACHUS TJIABHBIX

539 MaKCUMYMOB npHu NaJeHUN
MOHOXPOMaTHYECKOI0 cBeTa Ha
TU(PPAKLIUOHHYIO PEIIETKY
5.3.10 IHonspuszauus ceera
Texnuueckue yCTpPOWCTBA: OYKH, JIyIa,
¢doroanmapar, NPOESKLUHUOHHBIA ammapar,
5311 MHKPOCKOIL, TEJIECKOI, BOJIOKOHHAsI
OMTHKA, I pakIuOHHAS peluéTka,
MOJIAPOUT
[IpakTHueckue  padOTHL Hsmepenue
5310 nokasatessi npenomieHus. MccnenosaHue

CBOICTB  W300pakeHWH B JIMH3aX.

Habronenne qucnepcun ceera

JIEMEHTBI CITELITUAJIbHOM TEOPUU OTHOCUTEJILHOCTU

6.1

I'pannubl NPUMEHUMOCTH  KJIACCUYECKON
MEXaHUKH. IToctynater TEOpUHU
OTHOCHUTEJIBHOCTH: WHBAPHUAHTHOCTH
MOAYJsl CKOPOCTH CBE€Ta B  BaKyyMe,

MPUHLUI OTHOCUTEJIbHOCTH JUHINTEHHA

6.2

OTHOCUTEIBLHOCTD OOHOBPEMCHHOCTH.
3aMeI[J'IeHI/Ie BPEMCHHU U  COKpAUICHUEC

JJIMHBI

6.3

DHEPrusi U UMITYJILC CBOOOTHOHN YaCTHIIbI

6.4

CBsi3b Macchl C SHEpruedl U HUMIYJIbCOM
CBOOOJHONW dYacCTHLBL. OJHEPrust MOKOs

¢BOOOOHON YaCTULIBI

KBAHTOBAA ®U3UKA

7.1

##Par###JIEMEHTBI KBAHTOBOM OITTUKU

7.1.1

®otonbl. Popmyna I1naHka cBsA3u sHEprun
¢oroHa ¢ ero wacToTOH. OHeprus u

UMIYJIbC POTOHA




OTtkpeiTue u uccnenosanve porosddexra.
Omeitet AI. CroneroBa.  3aKoHBI

dotoaddekra

YpaBHeHue OiHmTeiHa ISt
dotorddekra. «KpacHas TpaHULa»

dotoaddekra

7.1.4

Hasnenne ceera. OnbiTe ILH. Jlebenena

7.1.5

XUMHYecKkoe NelicTBUE CBeTa

TexHuueckue ycTpoicTsa: (GOTO3IEMEHT,
doronaTuuk, COJIHEYHasI Oarapes,

CBETOOUON

7.2

CTPOEHHME ATOMA

7.2.1

Mognenb atoma Tomcona. OTBITEI
Pesepdopna mo uccnenoBaHuio CTPOSHUS

aroMa. HnaHeTapHas[ MOZCIIb aTOMa

7.2.2

IHoctynatst bopa. Hznyuenue 151
noryiomeHne (QOTOHOB TpU  Mepexone
aToMa C OJHOTO YPOBHA OJHEPrUM Ha
npyroii. Buasl ciektpoB. CriekTp ypoBHeEl

SHEPIUu aToMa BOAOpPOIA

7.2.3

BomHoBBIE cBOMCTBa YacTHL. BOJHBL A€
bpoiins. KopnyckynaspHo-BOTHOBOMH
nyanusm. Judpakuus 3IeKTPOHOB Ha

KpHUCTajIax

7.2.4

CrnoHTanHoe u BBIHY>KACHHOC H3JIYUCHUEC.

Y CTpOoHCTBO U MPUHIHMIT pabOTHI J1a3epa

7.2.5

TexHUueCcKkHe yCTPONCTBA. CHNEKTPaJbHbIN
aHanmu3 (CHEeKTPOCKOM), Jla3ep, KBAHTOBBIN

KOMIIBIOTEP

7.2.6

IIpakTnueckue  padorel.  Habmronenue

JIMHEMYaTOro CreKTpa
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ATOMHOE $IJTPO

7.3.1

Metonel HaOMIOAEHUS M PETHCTPALUU

SJIEMCHTAPHBIX YaCTUL]




7.3.2

OtkpbiTHE  paguoakTUBHOCTU.  OTBITHI
Pezepdopna mo onpeneneHHo cocTtaBa
panuoakTUBHOTO u3NydeHus. (CBoiicTBa
anb(a-, Oera-, raMma-m3nydeHusi. Bnusaue

PaaArOaKTUBHOCTH HaA KUBBIC OPraHU3MbI

7.3.3

OTkppiTHE  NpPOTOHa U HEHTpOHa.
Hyxnonnass momens sinpa ['eitsenOepra —
Hsanenxo. 3apsa sapa. MaccoBoe 4ucio

sanpa. M3oronel

7.3.4

Anbda-pacnan. DNeKTPOHHBIN u
NO3UTPOHHBIA  Oera-pacman.  'amma-
U3Jy4CHHE. 3aKOH  pPagMOAKTUBHOIO

pacrazna

7.3.5

OHeprust CBsI3U HYKJIOHOB B  sijpe.

SAnepubie cunbl. JledhekT maccol sapa

7.3.6

Snepnele peaxumu. JleneHue U CHUHTE3

saaep

7.3.7

S nepnerii peaxTop. TepmosnepHbIi
cuHre3. [lpoOmeMbl W  MEPCHEKTUBHI
SIIEPHON  DHEPreTUKU.  DKOJOrMYecKue

ACIICKThI ﬂI[GpHOfI SHEPr€TUKU

7.3.8

OnemeHTapHble  yacTulbl. — OTKpbITHE
MIO3UTPOHA. DyHaMEHTAJIbHBIE

B3aUMOIEHCTBUS

7.3.9

Texnuueckne  yCTpOMCTBA:  JO3UMETD,
kamepa DBunbcoHa, sANEpHBIN pPeaxkTop,

aroMHas boMmba

7.3.10

IIpaktuueckue paborter. HMccnenosanue

TPEKOB HacTul (HO I'OTOBBIM

¢dotorpadusim)

OJIEMEHTBI ACTPO®U3UKU

8.1

Bun 3BésmHoro neba. Cos3Besmus, spKue

3Bé3,[[bl, IJIAHETBI, UX BUAUMOC NBUKCHUC

8.2

Congeunas cucrema. IlmaHeTsl 3eMHOI




I'PYIIIbI. TInaHeThI-TUTaHThI u nux
CIIYTHUKH, KAPJIUKOBBIC IIJIAHETBIL Mansie

Tena CoJIHEYHONH CUCTEMEI
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Comnne, ¢otochepa wu  armocdepa.

ConHeuHas akTHBHOCTD

8.4

Hcrounuk sneprun CosnHua U 3837

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKU!
Macca, CBETUMOCTb, PaAMyC, TeMIepaTypa,
HX B3aMMOCBSI3b. Huarpamma
«CTICKTPAJIbHBIA ~ KJIACC — CBETHUMOCTBY.
3BE€3bI  TJIABHOM  IOCIIENOBATENIbHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTbY» [IJIst

3BE3]1 TJIABHOM ITOCIIE0BATEIbHOCTH

8.6

#Hi#Par###BHayTpeHHee  CTpOeHHE  3BE3N.
CoBpemeHHbIe MIPEACTABIICHNS 0
npoucxoxxaeHuu u spomouuu ConHua u

3BE3. JTarbl JKU3HU 3BE3N

8.7

Mneunsnii  Ilyte - mnama Iamaktuka.
CnupanbHass  cTpyktypa  [anaxtuxy,
pacmopenenenue 3BE3A, rasa U IIbUIN.
ITonoxenne wu nswkenue ConHua B
lamaktuke. Ilnockas u  chepuueckas

noacucTeMsl I ajtlakTHKUA

8.8

Tunel ramakTuk. PaguorajakTUKd U

KkBa3apbl. UEpHBIE ABIPEI B siAPAX TAIAKTHK

8.9

Bcenennas.  Pacmupenue  BceneHHOM.
3akon XaO6ma. Pas0eranne ranakTHk.
Bospact u panuyc BceneHHol, Tteopus
bonbmworo B3peiBa. Mognens  «ropsiuein

Bcenennoi». PenukroBoe usiydeHue

8.10

Macmtabnass  ctpykrypa  BceneHnoii.
Meraranaktuka. Hepeménuele npobiembl

aCTPOHOMHHU




YUYEBHO-METO/IUNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUVIA YYEHUKA

» ®uspmka. 10 kimace. Msxues ['.5., byxosues b.b., Corckuiit H.H.; mox
penakiuei [laphenteeBoii H. A. AkunonepHoe 0011ecTBO «M31aTrenbcTBo
«ITpocseieHue»

» ®usnka. 11 knacc. Mskumes I'.4., byxoeues b.b., Hapyrun B.M.; nox
penakiuei [lapdenteeBoit H. A. AkunonepHoe 0011ecTBO «M31aTenbcTBo

«IIpocseuieHue»

METO/IUYECKHUE MATEPHUAJIBI IUIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

NHTEPHET






