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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOr0 YpPOBHS HA YPOBHE CPEIHEr0 OOIIEro
oOpazoBaHus pa3padoTaHa Ha OCHOBE MOJIOKEHWH W TpeOOBaHWH K pe3yJibTaTam
OCBOCHHMSI OCHOBHOM 0Opa3oBaTeNbHOM MpOorpammbl, mpeactaBicHHbIXx B OI'OC
COO, a Takxke c¢ y4étom (QeacpanbHOil paboyeil mporpaMMbl BOCIUTAHUS W
KOHUENIWKA MpenofaBaHus yueOHoro npeamera «Dusnka» B 00pa3oBaTeNIbHBIX
opraHu3anuax Poccniickoit Oenepanuu, peaU3YIOIINX OCHOBHEIE
00pa3oBaTenbHBIE TPOrPAMMBI.

Copepxanne mporpaMMbl MO (PM3MKE HANPABIECHO Ha (POPMUPOBAHUE
€CTECTBCHHO-HAYYHOH KapTHUHBI Mupa oOywatommxces 10-11 kiaccoB mnpu
oOyueHMH UX (U3HKE Ha 0a30BOM YPOBHE HA OCHOBE CUCTEMHO-ACATEIBHOCTHOTO
noaxona. Ilporpamma no ¢umsuke coorBercTByeT TpedoBaHusim OI'OC COO
IUIAHAPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METANPEIMETHBIM Pe3yJbTaTam
0o0y4YeHus, a TAKKE YUYUTHIBACT HEOOXOAMMOCTh PEATM3ALMU MEKITPEIMETHBIX
CBA3e¢l (DM3MKM C €CTECTBCHHO-HAYYHBIMM Y4eOHbIMM mpeaMeramu. B Hel
OTPEACTISOTCS OCHOBHBIE LEIN M3YUYEHHs] (PU3UKHA HA YPOBHE CPEAHEr0 OOLIETo
00pa3oBaHusl, INIAHUPYEMBIC PE3YJIBTATBl OCBOCHUS Kypca (PU3MKHW:. JTMYHOCTHBIE,
METaNpPEeAMETHBIC, TPEAMETHBIE (Ha 0a30BOM YPOBHE).

[TporpaMma o Gpu3nKe BKIIFOYAET:

IUTAHUPYEMBIE PE3YJIbTAThl OCBOCHHS Kypca (pu3MKu Ha 0a30BOM yPOBHE, B TOM
YHCJIE MPEAMETHBIE PE3YJIBTATHI 11O TOAaM OOYUYCHMUS,
coJepykanue yueOHoro npeameta « Du3ukay» 1mo rogam 00yUYeHHs.

duznka Kak Hayka O HaumOojee OOIMX 3aKOHAX NPHPOIbI, BHICTyNas B
Ka4eCTBE yYeOHOTO MPEAMETA B IIKOJIC, BHOCUT CYLIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHWI 00 okpyskaromeM mupe. LLIkombHbIH Kype (PU3HKN — CHCTEMOOOpa3yOIIMiA
JUISL ECTECTBEHHO-HAYYHBIX YUEOHBIX TMPEIMETOB, TOCKOIBKY (PU3NUYECKUE 3aKOHBI
JekaT B OCHOBE TMPOIECCOB M SBJICHWM, W3y4YaCMbIX XWUMHCH, OWOJIOTHUCH,
¢uznueckoid reorpadueii w acTpoHomueil. Hcmonb3oBaHWE M AKTHUBHOE
OPUMEHEHUE  (DM3MYECKUMX 3HAHWMA  ONpPENENsIeT XapakTep W Pa3BHUTHE
Pa3HOOOPA3HBIX TEXHONOTMA B C(Eepe DHEPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, TMOJIYYCHHs] HOBBIX MAaTEPUAlOB C 3aJaHHBIMM CBOHCTBAMHU W JPYIHX.
Hzyuenne (u3MKM BHOCUT OCHOBHOW BKJIaJl B (POPMHUPOBAHUE €CTECTBEHHO-
HAYYHOH KApTHHBI MHUpa OOydarolmuxcs, B (POPMUPOBAHUE YMEHWH MPUMEHSTH
HAYYHBIA METOJ TO3HAHMSI TPH BBIMTOJIHEHUN UMK YYEOHBIX UCCIICOBAHUN.

B ocHoBy kypca (u3uku JUisi YPOBHS CpeaHEro oOImero o0Opa3oBaHUs
NOJIOKEH PsIl WACH, KOTOPBIE MOXHO PAacCMaTpUBaTh KAaK MPUHLMIBL €70
NOCTPOCHHUSI.



Hoes yenocmmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCS JIOTMYECKH
3aBEPIIEHHBIM, OH COACPKUT MaTEpHall U3 BCEX PA3NENoOB (PU3MKH, BKITFOUAET KaK
BOMPOCHI KJIACCUYECKOM, TAK U COBPEMEHHOH (DU3HKH.

Hoes cenepanusayuu. B COOTBETCTBMM C HEMl Marepuan Kypca (PU3HKH
00benMHEH BOKPYTr (u3MyecKMx Teopuil. Benmymum B Kypce SBISETCS
(opMUpPOBaHWE TPEIACTABICHUNA O CTPYKTYPHBIX YPOBHSX MATEPHH, BEIIECTBE W
noJie.

Hoesn eymanumapuzayuu. E€ peanusauus NPEANONAracT HCIOIb30BAHNAEC
TYMaHUTAPHOTO MOTEHUMANIA (PU3AYECKON HAYKH, OCMBICIICHUE CBSI3H PA3BUTUS
¢u3nkn ¢ pasBUTHEM OOIIECTBA, a TaKkKe C MHPOBO33PCHUYECKUMU,
HPABCTBEHHBIMH M SKOJIOTMYECKHUMH MPOOJIEMAMH.

Hoes  npuxnaonoii  nanpasiennocmu. Kypc  (usukm  npeamonaraer
3HAKOMCTBO C IIMPOKHAM KPYIOM TEXHUYECKHX W TEXHOJOTHYECCKHX MPUIIOKCHUN
M3YYCHHBIX TEOPUI U 3aKOHOB.

Hoes  oxonocusayuu  peanu3yercs TOCPENCTBOM  BBEACHUS DIIEMEHTOB
COJICP)KaHUs, TMOCBSMIEHHBIX JKOJOTMYECKMM MpOoOJieMaM  COBPEMEHHOCTH,
KOTOPBIC CBSI3aHbI C PA3BUTHEM TEXHUKW M TEXHOJIOTHNA, a TaKXKe OOCYKICHUS
npo0JieEM PallMOHAIBHOTO MPUPOIOTIONB30BAHMS H SKOJIOTHYECKO O€30MaCHOCTH.

CTEep)KHEBBIMM 3JIEMEHTAMM Kypca (PU3MKM Ha YPOBHE CPEIHEr0 OOLIETO
oOpa3oBaHus SBIAIOTCS (pu3nueckue Teopur ((PopMHpPOBAHUE MPEACTABICHUH O
CTPYKTYPE MOCTPOEHUSI (PU3NUYECKOH TEOPUH, poiiu (YyHIAMEHTAIBHBIX 3aKOHOB U
OPUHLMANIOB B  COBPEMEHHBIX MPEACTABICHUAX O TNPUPOAE, TpaHHIaAxX
OPUMEHUMOCTH TEOpWH, JJIsi ONHCAHWUS ECTECTBEHHO-HAYYHBIX SIBJICHUA W
MPOLIECCOB).

CHCTEMHO-EATENILHOCTHBIA MOAX0A B Kypce (PH3UKM peamu3yeTcsl MPexe
BCEr0 3a CYET OPraHM3alMK 3KCIECPUMEHTAIBHON JEATEIbHOCTH O0YYarOIIMXCS.
Jlnst  0a30BOro ypoBHsi Kypca (PUM3MKH — OTO HCHOJb30BAHHE CHCTEMBbI
(POHTAIBHBIX KPAaTKOBPEMEHHBIX JSKCIICPUMEHTOB W J1a0OPaTOPHBIX paloT,
KOTOPbIE B MporpaMMme mno (pusmke oObEIUHEHBI B OOUIMI CMMCOK YYEHUYECKUX
MpakTU4YecKux padoT. BhIJENCHNE B YKAa3aHHOM MepeyHe 1adopaTopHBIX padorT,
OPOBOAMMBIX JJIsi KOHTPOJSL M OLCHKHW, OCYIIECTBISIETCS  yYACTHUKAMHU
00pa3oBaTeaLHOTO  MPOLECcCca UCXOJs U3  OCOOCHHOCTEH TJIaHUPOBAHHS W
ocHaulcHuss kaOuHeta (Qusuku. [lpm sToM  oOecneumBacTCsl  OBIIAJICHUE
OOy4YaroIUMHUCS YMEHUSAMHU NPOBOJANTH KOCBEHHBIC W3MEPEHMS, WCCICI0BAHUS
3aBUCUMOCTEN (DU3MYECKUX BEJIIMYMH M TOCTAHOBKY ONBITOB MO MPOBEPKE
NPEUIOKEHHBIX TUIIOTES.

Bonbioe BHUMaHWE YAENHACTCS PEIICHUIO PACUYETHBIX M KAYECTBEHHBIX
3amad. [lpu 3TOM A pacyETHBIX 3a1a4 MPUOPUTETOM SIBIISIFOTCS 3aJa4d C SBHO
3a1aHHOM (PU3NUYECKONH MOEIBIO, MO3BOJISIOIIME MPUMEHATh U3YUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasjena Kypca, TaK U WHTETPUPYs 3HAHHS M3
Pa3HBIX pa3fenoB. [ KaYECTBEHHBIX 3a/1a4 MPUOPUTETOM SIBJISIOTCS 3aJaHKs Ha
OOBSICHEHHE TPOTEKAHUS (PU3NUYECKUX SIBICHWA W TPOLIECCOB B OKPY KAKOLIEH
KU3HM, TpeOytone BbhiOOpa (PU3MYECKOW MOJENM Ui CUTYyalMM MPaKTUKO-
OPUEHTHPOBAHHOTO XapakKTepa.

B coorBerctBum ¢ TpeboBaHusmu DPI'OC COO kK MarepuaibHO-
TEXHUYECKOMY O00€CIeYeHU0 ydeOHOTO mporecca 0a30Bblii YPOBEHb Kypca
(PM3HKK HA YPOBHE CPEAHETO OOIIEr0 0OPa30BaHUs JOJKEH U3Y4YaThCsl B YCIOBUSIX
OPEIMETHOrO0 KaOuHeTa (PM3MKM WM B YCJIOBUSX HMHTEIPUPOBAHHOTO KaOWHETa
MPEJAMETOB €CTECTBEHHO-HAYYHOrO IMKIa. B kaOuHere (U3MKK JOKHO OBITh
HEOOXOUMOE JTAOOPATOPHOE OOOPYAOBAHKME IS BBIMOJHEHUS YKA3aHHBIX B
nporpamme no (PU3MKE YUEHUUYECKUX MPAKTUUYECKUX paboT M AEMOHCTPAMOHHOE
000pyAOBaHUE.

JleMoHCTpanmoHHoe  00opyJ0oBaHuEe (OPMUPYETCS B  COOTBETCTBUM C
OPUHIUIIOM MHHUMAJIBHOM  JIOCTATOYHOCTH M O0ECNEUMBACT MOCTAHOBKY
NEPEUUCIICHHBIX B MporpamMmme Mo (PU3MKE KIIFOUYEBBIX JEMOHCTpAUMil Asis
UCCIICIOBAHMSI  M3YYaceMbIX SIBJICHAA W  TPOLIECCOB, OMIUPHYECKHX U
(GyHIaMEHTATbHBIX 3aKOHOB, UX TEXHUYECKMX TPUMEHCHUH.

JlaGopaTopHoe 000pynOBaHHE MJiI YYEHHUYECKMX MPAKTHYCCKUX PadboT
(GopMuUpyeETCS B BUJAE TEMATUYECKMX KOMILUIEKTOB M OOCCIEUYMBAETCS B PacuéTe
OJTHOTO KOMIUIEKTA Ha JBYX oOOydarlmumxcs. TemMaTHuecKne KOMIUIEKTHI
Ja00paTOpHOTO OOOPYAOBAHUS JOJKHBI OBITH TMOCTPOCHBI HA KOMILJIEKCHOM
UCIMOJIb30BAHUHU AHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
WU3MEPUTEIILHBIX CUCTEM B BHJIE IU(PPOBBIX JaO0OpATOPUIA.

OCHOBHBIMU LIETISIMU U3Y4YeHUS (PU3HKHM B 001IEM 00pa30BaHUM SIBIISIFOTCS:
(OpMUPOBAHME MHTEPECA U CTPEMJICHHS OOY4YarOUIMXCS K HAYYHOMY HM3YUCHUIO
OPUPOBI, PA3BUTHE WX UHTEIUICKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;
pPa3BUTHE TMPEACTABICHUI O HAYYHOM METOAE TMO3HAHWUS M  (POPMHUPOBAHHUE
UCCJIEIOBATENILCKOIO OTHOIICHUS K OKPY KAIOLIUM SIBJICHHSIM;

(OpMUPOBAHME HAYYHOTO MHPOBO33PEHHS KakK pe3yjbTara HW3yYEHUsS OCHOB
CTPOCHUS MAaTEPUU U (PYHIAMEHTAILHBIX 3aKOHOB (PU3UKH;

(GOpPMHUPOBAHUE YMEHUN OOBSACHATH SIBJICHHS C HCIOJIb30BAaHUEM (DUBHMUYECCKUX
3HAHUI U HAYYHBIX JOKA3aTEIbCTBR;

dopMHUpOBaHME TPEACTABICHUNA O ponu (U3MKM Ui Pa3BUTHsL  JIPYTUX
€CTECTBCHHBIX HAYK, TEXHUKU U TEXHOJIOTHIA.

JIoCTH>KEHHE ATHX LENeH 00€CeYnBacTCs PEMICHUEM CICAYIOIMAX 3a71a4 B
MPOLECCE N3YUYEHUS Kypca (PU3MKK HA YPOBHE CPEAHEr0 00MIero o0pa3oBaHus:;



OpUOOPETEHNE CUCTEMBI 3HAHW 00 O00WMX (PU3HYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHAX,  BKIKOYas  MEXaHUKY,  MOJEKYJISAPHYK  (PU3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY M SJIEMEHTHI aCTPOPU3UKH,
(OopMUPOBAHME YMEHMI NPUMEHATH TEOPETHYECKUE 3HAHMS IJii OOBSICHECHHUS
(U3nYEeCKUX SBICHUI B NPHUPOAE W JUIsl MPUHATHS TPAKTHYECKHUX PEUICHHNA B
MOBCEIHEBHOM YKU3HU,

OCBOEHHME CNOCOOOB PELICHUS PA3IMYHBIX 33734 C SBHO 33JaHHON (DU3MUYECKOM
MOJIETIBIO, 3a/1a4, MOJAPA3yMEBAIOMIMX CAMOCTOATEIBHOE CO3JaHuE (PU3NUECKON
MOJIETN, aICKBATHOM YCIIOBUSIM 33/1a4H,

NOHUMAHWE (PU3UYECKAX OCHOB M MPUHIUIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB 1
TEXHOJIOTMYECKHAX MPOLIECCOB, MX BIUSHUS HA OKPY KAIOLIYIO CPEAY;

OBJIAJICHUEC METOJAMH  CAMOCTOSITENIBHOTO TUIAHUPOBAHWS W TPOBEIACHUS
(U3NYECKUX  OSKCIICPUMEHTOB, aHAIM3a W HMHTEpOpeTauuud  MHPOpMaLH,
OIPEACTIEHUS TOCTOBEPHOCTH MOJYUYEHHOTO PE3YJIbTATa,;

CO3aHUE YCJIOBHW JUIA Pa3BUTHS YMEHUW IIPOECKTHO-UCCIEA0BATENILCKOM,
TBOPYECKON IEATEITBHOCTH.

Ha u3yuenue ¢usukm (6a30Bblli YPOBEHb) Ha YPOBHE CPEIHErO OOILIETO
oOpazoBanus otBoauTcs 136 wacos: B 10 kimacce — 68 yacoB (2 yaca B HEZIENIO), B
11 knacce — 68 4acoB (2 yaca B HEJEIIO).

[Ipennaraemplii B mporpaMMe no (PU3MKE NEPEUEHb JIAOOPATOPHBIX W
NPAKTHYECKAX paboT SBISIETCS PEKOMEHIOBAHHBIM, YUWTENb JEJIAcT BBIOOP
NPOBEACHHUS JIAOOPATOPHBIX PAOOT M OMBITOB € YYETOM WHIWBHIYATbHBIX
0COOEHHOCTEH 00YUarOIIUXCS.



COAEPKAHUE OBYYEHUA
10 KUIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO NMO3HAHUA

du3nka — Hayka O mpupone. HayuHble METOABI MO3HAHWS OKPYIKAOLIETO
mupa. Ponp D2KcnmepuMeHTa W TEOPUM B IPOLIECCE IMO3HAHUS  TPUPOIBL
OKCIIEPUMEHT B PU3HUKE.

MoaenupoBanue (PU3HUECKUX SBICHUM M mpoueccoB. HaydHBIE THIIOTESBI.
OU3NYECKUE 3aKOHBI U TEOPHH. ['paHHIBl MPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBHS.

Pone u Mecro (u3nku B (OPMHUPOBAHWM COBPEMEHHON HAyYHOH KapTUHBI
MUPA, B MPAKTHYECCKON NEATEILHOCTH JIFOACH.

Jlemoncmpayuu

AHanoropele W UU(QPOBBIE HM3MEPUTENBHBIE MPUOOPBI, KOMIIBIOTEPHBIC
JATYHAKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABHKEHUE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JABUKCHHSI.
Cucrema orcuéra. Tpaekropus.

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

PaBHOMEPHOE M PABHOYCKOPEHHOE MPIMOJIMHEHHOE nBMXKEHUWE. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHs, NYTH W MNEPEMELICHUs
MaTEPUATBHONW TOUKHA OT BPEMEHHU.

CB0oOoHOE aJIcCHUE. Y CKOPEHUE CBOOOIHOTO NAJACHUSI.

KpuBonuueiiHoe  aBwkeHue. J[BH)KCHME  MATEpUAIbHOW  TOYKM 1O
OKPY>KHOCTH C TIOCTOSIHHOM IO MOJYJIKO CKOPOCTBIO. YTIIOBasi CKOPOCTb, JIMHEHHAsS
ckopoctb. [leproa u yactora oOpameHus. LIeHTpOCTPpEMUTENBHOE YCKOPEHUE.

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

Jlemoncmpayuu

Moaenbe cHCTEMBI OTCUETA, WIUTFOCTPALMS KHHEMATHYECKUX XapaKTEPHCTUK
JBUKCHHSI.

[TpeoOpazoBanre ABMKCHHINA € MCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

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

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



H3mepenue yckopeHust CBOOOTHOTO MACHHSI.

Hamnpasnenue ckopocTy pu ABMKEHUM 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul

H3yueHne HEPABHOMEPHOIO ABWXKEHMS C LEIBIO ONPEACICHUS MTHOBEHHOR
CKOPOCTH.

HccnenoBaHue COOTHOLIECHHS MEXKIAY MYTAMH, TNPORACHHBIMA TEIOM 34
MOCJICIOBATENBHBIE  PABHBIE NPOMEXYTKH BPEMEHM IIPU  PaBHOYCKOPEHHOM
JBMOKEHUM C HAYAJIBHON CKOPOCTBIO, PABHOMN HYJIIO.

H3yueHune nBMKEHUS aprUKa B BA3KOM KM IKOCTH.

H3yuenne nBmxeHNs T€a, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[TpuHuun  otHocutenvHOCTH  ['amunes.  IlepBeii  3akoH  HbroToHA.
HNuepumraibHble CUCTEMBI OTCYETA.

Macca tenma. Cuna. [lpunuun cynepno3unmu cuil. Bropoii 3akoH HeroToHa
JUTsl MATEPUANbHON TOUKKM. Tpetnii 3aKk0H HbroTOHA AT MaTepUanbHBIX TOUYEK.

3akoH BceMUpHOro TsAroreHus. Cuia Tsoxectu. IlepBas kocmuyeckas
CKOPOCTB.

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

Tpenue. Bunapl TpeHus (MOKOs, CKOJIBKEHUS, KaueHus1). Cuna tpeHus. Cyxoe
TpeHue. Cuia TPEHMs CKONBKECHUS W CHIIA TpeHUs nmokos. KoadduuueHt tpenus.
Cuna conpoTUBIEHUS TP IBH)KEHHUH TEJA B YKUIKOCTH MJTU Ta3€.

[TocTynaTenbHOE U BpalaTesbHOE ABMKCHHE a0COTIOTHO TBEPAOTO TEINA.

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

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

Jlemoncmpayuu

SIBneHre UHEPIUH.

CpaBHEHHE MacC B3aUMOACHCTBYFOIIMX TEN.

Bropoii 3akoH HeroTOHA.

Hsmepenune cu.

Cno>xeHue cui.

3aBUCUMOCTh CHJIbI YIPYTOCTH OT AC(POPMALIHH.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NAJICHUH.
CpaBHEHHUE CUJI TPEHUSI TTOKOS, KQUEHUS U CKOJIbYKEHUSI.
YcnoBus paBHOBECHS TBEPAOIo Tena. Buasl paBHOBECHS.
Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul
Hzyuenne nukeHus OpycKa Mo HAKJIOHHON TUIOCKOCTH.



HccnenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAKOIIMX B MPYKUHE U
PE3NHOBOM 00paslle, 0T UX AcPOpMaInH.

HccnenoBanne yCIIOBUII paBHOBECHS TBEPIOIO Tela, HMMEKOLIErO0 OCh
BpAaLLEHHUSI.

Tema 3. 3akoHbl COXpaHEHUA 6 MEXAHUKE

HNMmysib¢ MarepuaibHONH TOYKHM (T€Na), CHCTEMBl MATEPHAJBHBIX TOYEK.
WMnyneC CWJIBI U U3MEHEHUE HMITYJIbCA TEJA. 3aKOH COXPAHEHUS MMIYJIbCA.
PeakTuBHOE NBHKEHUE.

PaGota cuibl. MOIIHOCTE CHITHIL.

Kunernueckass 3Heprusi MarepuajibHOM TOUkM. Teopema 00 H3MEHEHHH
KUHETUYECKON DHEPTUH.

[MorennuanibHas SHEPrusl. [TorenumanbHas SHEPrus VIIPYTO
ne(OopMUpPOBaHHOM  mpyxkuHbl.  [loTeHUManbHass SHEpPrust Tena  BOIM3M
MOBEPXHOCTH 3EMJIN.

[ToTeHIManbHBIE W HEMOTEHUMAIbHbIE  CWibl.  CBsa3b  paboTHI
HEMOTEHUMAIBHBIX CUJI C M3MEHEHHEM MEXAHMYECKON JHEPIUM CHUCTEMBI TEIL
3aKOH COXPAHEHUS MEXAHUYECKOW SHEPTHH.

Yupyrue u Heynpyrue CTOJIKHOBEHUSI.

TEeXHUYECKUE YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE. BOAOMET, KOMED,
MPY>KUHHBIA MUCTOJIET, IBUYKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBHKEHUE.

[lepexoa MOTEHIMATIBHON SHEPTHH B KWHETHYECKYHO U OOPATHO.

Vuenuuecruii skcnepumenm, 1abopamopisie pabomol

H3yyeHne abCOMOTHO HEYNPYyroro yaapa ¢ MOMOINBIO JIBYX OJMHAKOBBIX
HUTSIHBIX MASTHUKOB.

HccnenoBanune cBs3u pabOThl CHIIBI C U3MEHEHHEM MEXAHMYECKOW 3HEPruv
TEJIA HA IPUMEPE PACTHKEHHUS PE3UHOBOIO JKI'YTa.

Pazpnen 3. Mosieky/sipHasi pu3nKa 1 TEPMOJIMHAMUKA

Tema 1. OcHO8bI MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM U MX ONBITHOE
o0ocHoBaHue. bpoyHoBckoe maBwkeHue. [Aud@dysus. Xapakrtep ABWKCHUS H
B3aMMOJCHCTBUS YaCTULl BEUIECTBA. MOJENM CTPOCHMs Ta30B, >KUAKOCTEH M
TBEPABIX TN U OOBICHEHHE CBOWCTB BEIIECTBA HA OCHOBE 3THX MoAeneil. Macca n
pasMepsl Mosieky. KonnyecTBo BemecTBa. [locTosisHHas ABoraapo.

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



Mopenes  wuaeanpHoro rasza. (OCHOBHOE  ypPaBHEHHE  MOJICKYJSPHO-
KAHETUYECKOW TEOPUM WACABHOrO rasza. AOCOIIOTHAs TeMmreparypa Kak mepa
CPEOHEH KMHETWYECKOW SHEPIrMM TEIUIOBOTO JBMXKEHMs dacTul rasza. [llkama
temneparyp Keneuna. 1 a3oBble 3akOHBL. YpaBHeHUE MeHaeneesa—Knanepona.
3akoH JlasbTOoHA. M30MpONECCH B UACATBHOM Tra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BenlecTBa. ['paduueckoe NPEACTaBICHHE H30MPOLECCOB. HM30TEPMA, HW30X0pa,
uzo0apa.

TexXHUUYECKHE YCTPOMCTBA M NPAKTHYECKOE MNPUMEHEHHUE. TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbITEL, JOKA3bIBAIOLIME TUCKPETHOE CTPOCHHME BEIIECTBA, (oTorpaduu
MOJIEKYJT OPTaHUYECKAX COCTNHEHUM.

OnbITel 0 1M Py3un KUAKOCTER U ra30B.

Moaenb OpOyHOBCKOTO JIBUKEHUSI.

Mogens onsbita LITepHa.

OnbITHI, JOKa3bIBAKOIINE CYLICCTBOBAHUE MEXKMOJIEKYJISIPHOTO
B3aUMOJIEVCTBUSL.

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

OnbITEl, WUTIOCTPUPYIOIIAE YPABHEHWE COCTOSHHS WACATBHOTO Trasa,
W30MPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopiivie pabomol

Onpenenenne Macchl BO3Ayxa B KJIACCHOM KOMHATE Ha OCHOBE HM3MEPEHUI
00BbEMa KOMHATHI, JABJICHHS U TEMIIEPATYPhl BO31yXa B HEA.

HccenenoBanne 3aBUCUMOCTH MEKIY MMapaMeTPaMu COCTOSTHUSI PA3PEKEHHOTO
rasa.

Tema 2. OcHoevl mepMoOUHAMUKU

TepMoauHAMUUECKass CHCTEMA. BHYTPEHHSSI SHEPrusi TEPMOAMHAMUYECKON
CUCTEMBI U CIOCOObI €€ n3MeHeHHsl. KomuecTBO TemoThl U pabota. BHyTpeHHsIs
SHEPrusi  OAHOATOMHOIO  MJACAIBHOrO  rasa.  Buael  Temionepeaayu:
TEIUIONPOBOAHOCTh, KOHBEKIMS, U3JIyUCHUE. Y IENIbHAS TETUIOEMKOCTh BELIECCTBA.
KonnuecTBo TEMI0TH MPH TEIIONEPEnaye.

[Tonstne 06 ammabGatHoM mpouecce. [lepBblii 3aKOH TEPMOAMHAMUKH.
[IpuMeHEeHHE TEPBOrO 3aKOHA TEPMOJMHAMUKH K um3ompoueccam. [ 'paduueckas
UHTepnpeTanus padboThl rasa.

BTtopoii 3akoH TepMoauHamuku. HeoOpaTMMOCTh MPOIIECCOB B TPUPOJIE.

TemoBple  MamuMHbl.  [IpUHOMNBL  JEHCTBUS — TEIUIOBBIX — MAIIWH.
[TpeoOpazoBaHusi >HEPruM B TEIUIOBBIX MamuHaX. Koa(PUIMEHT Monae3Horo
neicTBusg TemioBoid mammHbl. [{ukn KapHo w ero Ko3Q@UUuUEHT MOJIe3HOTO
JAEUCTBHSL. DKOJOTHYECKUE MPOOIEMBI TETUIOIHEPTETHKH.



TeXHUYECKHE YCTPOMCTBA W MPAKTUYECKOE NPHUMEHCHHWE. JIBUTATEIb
BHYTPEHHETO CrOPaHUs, OBITOBOM XONOMIBHUK, KOHIULIMOHED.

Jlemoncmpayuu

H3MeHeHnEe BHYTPEHHEH SHEPrUM Tejla MPH COBEPLICHWH PaOOThI. BBUIET
npoOkM W3 OYTBUIKM TOJ JCHCTBUEM CXATOrO BO3/yXa, HarpeBaHue s¢upa B
JaTyHHOU TPyOKe NyTEM TPEeHUs (BUACOAEMOHCTPALINS ).

H3MeHeHrne BHYTPEHHEN SHEPTUAM (TEMITEpATyPhl) Tela TPH TEMIONEPEaaye.

OneiT 1o anuabaTHOMY PACHIMPEHUI0 BO3AyXa (OMBIT € BO3AYLIHBIM
OTHUBOM ).

Moaenu napoBoii TypOMHBIL, ABUTaTENsl BHYTPEHHETO CTOPaHUsl, PEAKTHBHOTO
JBUTATETIS.

Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul

H3mepenue yaenbHOM TemIoEMKOCTH.

Tema 3. Acpecamnsie cocmoanus éeujecmea. Pazoevie nepexoosl

[TapooOpazoBanue u koHjaeHcanms. Mcmapenue u kunenue. AOCONOTHAS U
OTHOCHTENIbHAS BJIQKHOCTH BO3Ayxa. HachllleHHBIH map. YaenbHas Temaora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYPbI KUTIEHHS OT TaBJICHUSI.

Teépnoe Teno. Kpucramumueckne u aMopHbIE Tena. AHA30TPONUSI CBOWCTB
KkpuctaioB. Kuakue kpuctaibl. COBpeMEHHbIE Marepuansl. [lnaBieHue u
KpUCTAJIM3auus. Y IesibHAas TEm1oTa miaesneHus. Cyoaumarnus.

YpaBHEeHUE TEMIOBOIO OanaHca.

TeXHUYECKUE YCTPOMCTBA M NPAKTHYECKOE MNPUMEHEHHE. TUTPOMETP W
NCUXPOMETP, KATOPHUMETP, TEXHOJOTUN NOJYUYEHUSI COBPEMEHHBIX MAaTEPHAJIOB, B
TOM YMCJIE HAHOMATEPHAJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoIiCTBa HACHIICHHBIX MAPOB.

Kunenne npu MOHM>KEHHOM JTABJICHHH.

CnocoObl U3MEPEHUS BIAKHOCTH.

HaGnronenne HarpeBaHus ¥ MIaBJICHAS KPUCTAITMYECKOTO BEIIECTRA.

JleMoHCTpanus KpUCTaLIOB.

Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul

H3mepeHnne OTHOCUTENBHON BIIAKHOCTH BO3AYXA.

Pasznen 4. diekrpoanHaMmuka
Tema 1. Inekmpocmamuka
OneKTpu3aums Tell. OJEKTPUYECKU 3apsa. J[Ba BHIA BIEKTPUYECKUX
3apsaa0B. [IpOBOJHUKKM, NWAJNEKTPUKH W TOJYNPOBOJHUKK. 3aKOH COXPaHCHUS
ANEKTPUYECKOTO 3apsa.
B3anmopeiictBue 3apsanoB. 3akoH Kyiiona. ToYeUHBIi AIEKTPUYECKUIA 3apsi.
OnekTpuueckoe mose. HanpsokEHHOCTh  ANEKTpUYECKOro mnons. [lpuHuumn



CYNEPIO3ULHANA SJIEKTPAUECKUX NOJeH. JIMHUM HANPsHKEHHOCTH JIEKTPUYECKOTO
TOJIS.

Pabora cun  snekrpocratmueckoro  nossa.  [lorennuman.  PasHocTh
MOTEHUMAIOB. [IPOBOMHUKM M JUAJNIEKTPUKKM B DJIEKTPOCTATUYECKOM  IIOJIE.
JIMBIIEKTPAYECKAS. TPOHULIAEMOCTD.

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

TeXHUYECKME YCTPOWCTBA M MPAKTUYECKOE NPUMEHEHHUE. SIIEKTPOCKOIL,
ANEKTPOMETP, DBJEKTPOCTATUYECKAs 3allUTa, 3a3€MIJICHHE JIICKTPONPUOOPOB,
KOHJEHCATOP, KOMUPOBAJIBHEIN ammapar, CTPYWHBIA IIPUHTED.

Jlemoncmpayuu

YCTpoiCTBO M IPUHLAI JEWCTBUSA DIIEKTPOMETPA.

B3anMoaeicTBuE HAAIEKTPU30BAHHBIX TE.

DNEKTPUUECKOE TOJIE 3aPSKEHHBIX TEI.

[TpOBOIHMKH B SJIEKTPOCTATUYECKOM TIOJIE.

ONEKTPOCTATHYECKAS 3aLUTA.

JIUBIIEKTPUKH B JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTb  BJIEKTPOEMKOCTM  TUIOCKOIO  KOHAEHCATOpa OT  IUIOLIAAH
TUTACTUH, PACCTOSIHUS MEXKAY HUMU U JUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHEprus 3apsyKEHHOTO KOHAECHCATOPA.

Vuenuuecruii skcnepumenm, 1abopamopHuie pabomei

H3mepenne 3meKTpoEMKOCTH KOHACHCATOPA.

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

ONEKTPUUYECKANA TOK. YCIIOBUS CYIIECTBOBAHMUS JJIEKTPUYECKOIO TOKA.
Hctounnkm Toka. Cuna Toka. [I0CTOSHHBIN TOK.

Hanpspkenue. 3axkon OMa JU1st ydacTka LIETIH.

ONEKTPUUYECKOE CONMPOTUBIIEHUE. YIEIBHOE CONPOTUBIICHAE BEIIECTBA.
[TocnenoBarenbHOE, MAPATUIENBHOE, CMEIIAHHOE COCTMHEHHUE IPOBOJIHHUKOB.

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

ONEKTPOABMKYLIASA CUJIA U BHYTPEHHEE CONPOTUBIIEHUE MCTOYHHMKA TOKA.
3akoH Oma 1J1s MOJTHOM (3aMKHYTOM ) SJIEKTpUYECKOH 1ienu. KOpoTKoe 3aMbIKaHUE.

ONEKTPOHHAs  MPOBOAMMOCTH  TBEPABIX  METALIOB.  3aBUCUMOCTH
CONMPOTHUBJICHUS METAIIOB OT TeMneparypbl. CBEPXIPOBOAUMOCTb.

DNEKTPUUYECKUN TOK B BaKyyMe. CBOMCTBA SJIEKTPOHHBIX Ty YKOB.

[TonynpOBOIHHKH. CoOcTBeHHass  u [pUMECHAss  MPOBOAUMOCTH
NOJYyMPOBOJHUKOB. CBOiCTBA p—-niepexona. [1oaynmpoBOHUKOBEIE TPHOOPHI.

ONEKTPUYECKAA TOK B PACTBOpax M paciuiaBax  AIEKTPOJIMTOB.
DNEKTPOJIATAYECKAS TACCOLMALUSA. DIEKTPOIIHS.



ONEKTPUUECKAA TOK B Ta3ax. CaMOCTOSTEIBbHBIA M HECAMOCTOSATCIIBHBIN
paspsa. Monnus. [Lazma.

TeXHUYECKME YCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE. aMIIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHWMKH TOKA, DSJEKTPOHArPEBATEIBHBIE MPUOOPHI,
ANEKTPOOCBETUTENBHBIEC MPUOOPBI, TEPMOMETP CONMPOTHUBIICHUS, BAKYYMHBIH AUOL,
TEPMHUCTOPBI U POTOPE3UCTOPHI, MOTYTPOBOTHUKOBBII THO, TaIbBAHUKA.

Jlemoncmpayuu

H3mepenne cuitbl TOKa U HANPSHKEHHAS.

3aBUCUMOCTb COIPOTHBIICHUAS LUJMHAPUYECKUX TPOBOJHUKOB OT JIAHBI,
TUIOIIAM MOTEPEYHOTO CEUYEHUS U MaTEpUaa.

CMeIIaHHOE COEIMHEHNE MTPOBOIHUKOB.

IIpamoe wu3MepeHHre DBIEKTPOABMXKYILEH CcWiIbl. KOpOTKOE 3aMbIKaHHE
raJIbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCUMOCTB CONPOTUBIICHUS METAUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTD JIEKTPOIIUTOB.

HckpoBoi paspsa v MPpOBOAUMOCTb BO3yXA.

ODHOCTOPOHHSS MPOBOAMMOCTD TUOAA.

Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul

H3yueHne CMEaHHOro COCIMHEHUS PE3UCTOPOB.

H3mepenne aneKTPOABIIKYIIEH CUIIBI MCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaOntonenue snekrponusa.

MexnpeaMeTHbie CBA3H

Hzyuenne kypca ¢pusmku 6a3oBoro ypoHs B 10 kjmacce OCyHIECTBISIETCS €
YUETOM COACPIKATEIBHBIX MEKIPEAMETHBIX CB3€iH C KypcaMHM MAaTEMAaTHKH,
OHMOJIOrMH, XUMHH, T€Orpaduu U TEXHOJIOTUH.

Meoskcnpeomemnvie noHsamus, CBA3aHHBIE C M3YYEHUEM METOAOB HAYYHOIO
NO3HAHMS: SIBJICHUE, HAY4YHbIA (PAKT, runore3a, (PU3NYECKash BEIMYMHA, 3AKOH,
TeOpusi, HAOMIOJACHHE, SKCIEPUMEHT, MOJEITMPOBAHKE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelieHHEe CHCTEMbl YPAaBHEHWH, JUHEHHAas (yHKOUS,
napadosna, runepooia, uxX rpa@uKd U CBOKMCTBA, TPUTOHOMETPUYECCKUE (DYHKIUH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M X TPOEKIIMU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonoecus: MEXaHMYECKOE JBUKEHUE B KUBOH mpupoae, nuddysus, ocMoc,
TEMIOOOMEH YKUBBIX OPraHU3MOB (BUIBI TEIJIONEPEAAYH, TEMIOBOEC PABHOBECHE),
BIEKTPUYECKHUE SBIICHUS B )KUBOM IPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJT, MOJIb
BEIIECTBA, MOJIAPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIABIX TEJ, KUJIKOCTEN M



ra3oB, DJICKTPUYECKME CBOHCTBA METAIIOB, SJIEKTPOJUTHYECKAS TUCCOLMALMS,
rajibBaHuKa.

['eocpachus: BIAKHOCTh BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3OBaHUE JBUKEHUN C HCIOIB30BAHUEM MEXAHWU3MOB,
YU4ET TPEHUST B TEXHUKE, MOJIIMIHUKA, WCHOJb30BAHUE 3aKOHA COXPAHEHUS
UMITYyJIbCA B TEXHUKE (pakeTa, BOAOMET M JAPYrUE), JIBHUrareiib BHYTPEHHETO
cropanusi, napopas TypOMHa, OBITOBON XOJOAWJIBHUK, KOHJAUIIMOHED, TEXHOJIOTUI
MOJIYYCHUS] COBPEMEHHBIX MAaTEpPHAOB, B TOM YHCJIE HAHOMATEPUAIOB, M
HAHOTEXHOJIOTHH, SJIEKTPOCTATHYECKAs 3alIUTA, 3a3€MJICHHE SJICKTPONpPHOOPOB,
KCEPOKC, CTpYHHBIH MPUHTED, AJICKTPOHArPEBATEIBHBIC npuOOPHI,
AIEKTPOOCBETUTEIILHBIE MPUOOPHI, TAJIbBAHUKA.

11 KVIACC

Pasznen 4. daekrpoanHaMuka

Tema 3. Maznummnoe noJie. INeKMPOMAZHUMHAA UHOYKUUA

[TocTossHHBIE ~ MarHWThHl.  B3aMMOAECHCTBME  MOCTOSHHBIX ~ MArHUTOB.
MarnutHoe Tmoie. BeKTop MarHWTHONW WHAYKUMW. [IpuHOMO Cynepro3uiuu
MAarHATHBIX MOJied. JIMHUM MarHUTHOM MHAYKUWKA. KapTwHa NWHWNA MarHUTHOMN
WHIAYKLUH TOJIS TOCTOSIHHBIX MArHUTOB.

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

Cwita Amniepa, €€ MOAyJIb U HAMIPABJICHUE,

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

SlBneHue DBNEKTPOMArHUTHONW WHAYKUMHU. [IOTOK BEKTOpa MAarHMTHOM
MHAYKOUW. OJNEKTPOABWKYLIAS CHJIAa WHAYKLIMU. 3aKOH JBJIEKTPOMArHUTHOM
nHayKuu dapanges.

BuxpeBoe 3nekTpudeckoe NoJie. OJEKTPOABMKYINAS CHJIA HWHAYKLIAA B
MIPOBOJHUKE, IBUKYIIEMCS MOCTYNATENBHO B OJHOPOAHOM MAarHUTHOM MOJIE.

IIpaBuino Jlenua.

WHAyKTUBHOCTB.  SIBJICHWME CAMOWMHIYKIWHW. OJEKTPOJABHKYIIAs — CHUJa
CAMOMHIYKLIHH.

DHEPrusi MAarHATHOT'O TOJIS KATYIIKKU C TOKOM.

ONEKTPOMArHUTHOE TOJIE.

TeXHUYECKME YCTPOWCTBA M MPAKTAYECKOE NPUMEHEHHUE. TOCTOSHHBIC
MArHuTBl, BJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTENH SIIEMEHTAPHBIX
YaCTHL, AHIYKIHOHHAS [IE€Yb.



Jlemoncmpayuu

OneiT Operena.

OTKIIOHEHUE 3TIEKTPOHHOTO MYYKAa MATHUTHBIM TOJIEM.

JIMHUM MHAYKIMU MAarHATHOTO TIOJIS.

B3anmopeicTBue AByX MPOBOJHUKOB C TOKOM.

Cwuia Amnepa.

JeiictBue cuiibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBneHune 3NEKTPOMArHUTHOM MHIYKLIHH.

IIpaBuino Jlenua.

3aBUCUMOCTD JJIEKTPOABMIKYILEH CUIIBI MHAYKIIUU OT CKOPOCTH U3MEHEHMS
MAarHUTHOTO MOTOKA.

SBneHne caMOMHAYKIWK.

Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul

H3yueHne MarauTHOrO MoJst KATYLIKA ¢ TOKOM.

Hccnenoanue AeCTBHA NOCTOSIHHOTO MarHUTa Ha paMKy € TOKOM.

HccenenoBanue ssBneHUs JJIEKTPOMArHUTHON WHIYKIIH.

Paznen S. KosieOaHusi 1 BOJIHBI

Tema 1. Mexanuueckue u INeKMPOMACHUMHbIE KOEOAHUA

KoneGarenpnas  cucrema.  CBOOOAHBIE ~ MEXAHMYECKHE  KOJICOQHMSI.
["apmonnueckue konebanus. Ilepron, wactota, ammutyaa U Qasa KoacOaHHA.
IIpy>xuHHBIA MasTHUK. MareMaTHyecKuil MasTHUK. YPaBHEHUE TapMOHHUYECKHUX
koneOanuii. [IpeBpamenue 3Heprum Npyu rapMOHUYECKHAX KOJICOAHHSIX.

KoneGarenbubii  kOHTYp. CBOOOJHBIE AJICKTPOMArHUTHBIE KOJIEOAHUS B
UACATTbHOM KOJEOATEIbHOM KOHTYPE. AHAJIOTHST MEXKIY MEXAHWYECKHUMU U
ANIEKTPOMArHUTHBIMHA  KosicOanusimu. Dopmyna ToMcoHa. 3aKkOH COXPAHCHUs
SHEPrUM B UICATBHOM KOJIEOATEIbHOM KOHTYPE.

[IpencraBnenue o 3aryxarmux KoneOaHusX. BeIHYKICHHbIE MEXaHUYECKHE
KoneOanus. Pe3oHanc. BIHYXICHHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHHUS.

[Tepemennblii  TOK. CHHYCOMJANBHBIA MEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOIO TOKA. AMIUIMTYJHOE W JCHCTBYIOIIEEC 3HAYEHUE CUIIBI TOKA M
HANPSDKEHUS.

Tpanchopmarop. [IponsBoacTBo, nepenaya U NOTPEOJICHUE IICKTPUUYECCKON
SHEPIUU. DKOJIOTMYECKUE PUCKM NMPHU MPOU3BOACTBE MIEKTPO3HEprun. KynbpTypa
MCITOJIb30BAHUS JJIEKTPOIHEPTUH B IOBCEIHEBHOM YKU3HU.

TeXHUYECKUE YCTPOMCTBA M NPAKTUUYECKOE NPUMEHEHUE. JIICKTPUYECKUMA
3BOHOK, M'€HEPATOP NEPEMEHHOTO TOKA, TMHUM HJIEKTPONEPEaay.

Jlemoncmpayuu

HccnenoBanne mapameTpoB KOJI€OATENbHON CHCTEMBI (MPYXUHHBIA WA
MaTEMATHUYECKAA MAsSTHUK ).



HaOntonenue 3aryxarommx KojaeOaHui.

HccnenoBanmne CBOHCTB BBIHYKACHHBIX KOJICOAHUIA.

HaOntonenue peonanca.

CBOOOJHBIE IIEKTPOMArHUTHBIE KOJICOAHUS.

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

Pe3oHaHc mnpM MOCHEAOBATENILHOM COCAMHEHUM PE3UCTOPA, KATYLIKU
WHIAYKTUBHOCTH U KOHAECHCATOPA.

Mopenb TUHUM SIIEKTPONEPENAYH.

Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul

HccnenoBanne 3aBUCUMOCTH MEPUOAA MAJIbIX KOJeOaHWil rpy3a HA HUTH OT
JUIMHBI HUTU U MacCChI TPy3a.

HccnenoBanne MEPEMEHHOI0 TOKA B LENM K3 MOCIEAOBATENIBHO
COCIMHEHHBIX KOHICHCATOPA, KATYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbIE 60JIHbI

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

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

ONEKTPOMArHATHBIE BOJIHBL. Y CIIOBUAS M3JYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmvHuas opueHtaums BektopoB E, B, V B anexkrpomarautHOli BosHE. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPAKCHHE, MPEIOMIICHHE, MONSpU3alMs, Au(paKuums,
uHTepPepeHums. CKOPOCTh 3MEKTPOMATHUTHBIX BOJIH.

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

[IpuHUMOEl pagOCBI3H U TENEBUACHUA. Pannomokanus.

DNEKTPOMArHATHOE 3arps3HEHUE OKPYIKAKOLICH CPEIBL.

TeXHUYECKUE YCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHUE. MY3bIKAJIBHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBAs [MArHOCTHKA B TEXHHUKE M MEIWLMHE, paaap,
PaMONTPUEMHUK, TEJICBU30P, aHTeHHA, TeaedoH, CBU-neus.

Jlemoncmpayuu

OOpazoBaHuE W paCIPOCTPAHEHHUE MOMEPEUHBIX W MPOI0JIbHBIX BOJIH.

Konebntonieecs T€10 KaK HCTOUHUK 3BYKA.

HaGnronenne oTpaskeHus U IPEIOMIIEHU ST MEXAHUYECKUX BOJIH.

HaGnronenne nntephepeHny n AuPpakiiiid MEXaHHUYECKAX BOJTH.

3BYKOBOM pE30HAHC.

HaGnronenne cBsi3M TPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH W
YacTOTON KOJieOaHmil.



HccnepoBanne  CBOWCTB — BJIEKTPOMArHUTHBIX — BOJIH: OTPAXKEHUE,
NPETOMJIEHUE, MOJISIPU3ALUS, AUPPAKLIMS, HHTEPPEPEHIUS.

Tema 3. Onmuka

I'eomerpuyeckas onrtuka. I[IpaMonuHENRHOE pacnpoCcTpaHEHUE CBETA B
OJHOPOJHOM cpeae. JIyu cBeTa. ToYeUHbIil KCTOUYHUK CBETA.

OtpaxeHune cBeTa. 3aKOHbI OTpakeHUs ceta. [locTpoenne m3o0paxeHuil B
TJIOCKOM 3€pKaJIe.

[TpenomiieHne cBeTa. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIN NOKA3aTelb
npenomneHus. [lonHoe BHyTpeHHee oOTpakeHue. [IpemenbHBI yrosl MOJHOTO
BHYTPEHHETO OTPAKECHUSI.

Jucnepcus ceeta. CiioxkHbli coctas Oenoro ceera. Lger.

CoOuparonie W paccenBarouiie JuH3bl. ToHkas JsmH3a. DOKyCHOE
paccTosHUE M ONTWUYECKas CWia TOHKOM JMH3BL [locTpoeHne wm3o0pakeHHid B
COOMPAKIIMX W pacceuBaOIIUX JIMH3aX. DOPMyJia TOHKOW JIMH3BI. YBETUYCHUE,
JlaBacMOE€ JINH30M.

[Tpenensl nPUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBas ontuka. WHTepdepeHums cBera. KorepeHTHble HMCTOYHHKM.
VYcinoBuss HAOMIOJACHHUST MAaKCHMyMOB W MWUHMMYMOB B HHTEP(PEPECHUMOHHON
KapTUHE OT JBYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. JudpakuuoHHas pemiéTka. YCJIOBUE HAOIIOACHHS
IVIABHBIX ~MAKCMMyMOB TIPH  TMAJCHUM  MOHOXPOMATHYECKOrO CBE€Ta Ha
TU(PPAKIMOHHYIO PELIETKY.

ITonsgpusanus ceera.

TeXHUYECKUE YCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHWE. OYKH, JIyIa,
(oroanmapar, NPOCKLUMOHHBIA anmapar, MUKPOCKOI, TEJIECKON, BOJOKOHHAS
ONTUKA, AM(PPAKLMOHHAS PEIIETKA, TOJISIPOHI.

Jlemoncmpayuu

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

[TonHoe BHyTpEeHHEE OTpakeHUe. Moaenb CBETOBOA.

HccnenoBanue cBOWCTB M300paKEHM B TMH3AX.

Moaenu MUKPOCKOTIa, TEJIECKOIIA.

HaOntonenue natepdepeHinm cera.

HaOmtonenue nudpakium ceera.

HaOntonenue aucnepcun cBeTa.

[TonyyeHue crekTpa ¢ MOMOLIBIO TPU3MBI.

[Tonmy4eHune cnexTpa ¢ TOMOUIbI AUPPAKIHOHHONW PEIIETKH.

HaGnronenne nonsipuszanyu cBera.

Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul



H3mMepeHue nokazaress MpesioMICHHs CTEKIIA.
HccnenoBanue cBOMCTB M300paKeHU B IMH3AX.
HaOntonenue aucnepcun cBeTa.

Pa3zngen 6. OCHOBBI CIeHAJIBLHOH TEOPHH OTHOCUTEIBHOCTH

['paHuIBl  NPUMEHUMOCTH  Klaccuueckod — mexanuku.  [loctymars
CHENUANBHOW TEOPUU OTHOCUTEIIBHOCTU. WHBAPUAHTHOCTH MOJYJS CKOPOCTH
CBETA B BAKYyM€, IPUHIIUI OTHOCUTEIBHOCTH DHHINTEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEUICHAE BPEMEHU M COKPAILCHUE
JUTHHBI,

DHEprusi 1 UMMYJIbC PEIITUBUCTCKOMN YaCTHUIIbI.

CBsi3b MacCChl ¢ PHEPrUEH U UMMYJILCOM PENSATUBUCTCKONW YACTUIIBI. JHEPTHUS
MTOKOSI.

Paszpnen 7. KBanroBas Qpusuka

Tema 1. Dnemenmol K6aHMOBOU ONMUKU

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

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

JlaBnenue ceeta. OnbiTel 1. H. JIeOenepa.

XUMHYECKOE IEUCTBUE CBETA.

TexHUYeCKnEe YCTPOWCTBA W MPAKTHUYECKOE NPHUMEHEHHE. (DOTORIEMEHT,
(oromaTumk, coaHeuHas Oarapes, CBETOAHO.

Jlemoncmpayuu

DoT03PPEKT HA YCTAHOBKE ¢ IMHKOBOM MIACTHHOM.

Hccnenopanue 3akoHOB BHEIIHETO GoTodhPekTa.

Ceeroamon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogpens atroma Tomcona. OnbiTel Pe3epdopiia mo paccesHUO O -YaCTHIL.
IImanerapnas mopxens aroma. Ilocrynarel bopa. M3nydeHue W moniomieHue
()OTOHOB TpU TMEPEXOAE aTOMa C OAHOIO YPOBHS SHEPIUM Ha Jpyroi. Buiel
cnekTpoB. CIEKTP YPOBHEW 3HEPTUM aTOMa BOAOPOIA.

BonHOBEBIE cBO¥iCTBA YacTHLl. BomHel e bpoind. KoprnyckyaspHO-BOITHOBOMI
Iy aJTu3M.

CIIOHTaHHOE U BBIHYKICHHOE U3ITyYECHHE.

TeXHUYECKUE YCTPOMCTBA M NPAKTUYECKOE TPUMEHEHHE: CIEKTPAIbHBIN
aHaJn3 (COEKTPOCKON ), Ta3e€P, KBAHTOBBII KOMITBIOTED.



Jlemoncmpayuu
Mogpens onwita Pezepdopaa.
Onpenenenue MIMHBI BOJIHBI J1a3€pa.
HaGnronenne TnHERYaTIX CHEKTPOB U3ITyYECHUSI.
Jlazep.
Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul
HaGnronenune mnHERYaToro cnekTpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTHI, JOKA3bIBAIOIIMAE CIIO)KHOCTh CTPOCHMs sapa. OTKpbITHE
paguoaktuBHOoCcTH.  OmnbiTel  Pesepdopma 1o OnpeneneHur0  cocTaBa
pammoakTMBHOrO wm3nydeHus. CpoiictBa anbda-, Oera-, ramma-u3Jiy4cHHs.
BimsiHre pagmoaKkTUBHOCTH HA )KMBBIE OPraHU3MBI.
OTkpbITHE MPOTOHA W HeWTpoHa. HykimoHHas mozaens sapa ['eiizenOepra—
HBanenko. 3apsan sapa. MaccoBoe uncno sapa. M30Tormsl.
Anb(a-pacnan. ONEKTPOHHBIM W MO3UTPOHHBIM Oerta-pacmaa. [amma-
M3ITy4YeHHE. 3aKOH PAIMOAKTUBHOIO Pacnaja.
OHEpPrus CBA3W HYKJIOHOB B siape. SaepHbie cunbl. JledekT Maccsl siapa.
S nepHbie peakuuy. /leneHne U CUHTES sIaep.
Snepubiii peaktop. TepmosinepHbiid cuHTEe3. [IpoOneMbl M MEPCHEKTUBHI
SAIEPHOM SHEPTETUKHU. DKOJIOTUYECKUE ACTIEKTHI SACPHON SHEPTETUKH.
DneMeHTapHble YacTULBl. OTKPBITHE MO3UTPOHA.
MeTo1bl HaOJIFOACHUS U PETUCTPALIAH 3JIEMEHTAPHBIX YACTHLL.
dyHaaMeHTaIbHBIC B3aUMOAEHCTBUSA. EQMHCTBO (PU3HUECKOI KAPTHHBI MUPA.
TeXHUYECKUE YCTPONCTBA U MPAKTUYECKOE NMPUMEHEHHUE. JO3UMETP, Kamepa
BunibcoHa, saepHbIi peakTop, aToMHas Oomoa.
Jlemoncmpayuu
CuéTunK MOHU3UPYIOIIMX YACTHLI.
Vuenuuecrkuii sxcnepumenm, iabopamopieie pabomoi
HccenenoBanue TpeEKOB YacTul (1O TOTOBBIM (oTOrpadusm).

Paznen 8. DjieMeHTBI aCTPOHOMUM H ACTPOPU3UKH

Otansl pa3BUTHS ACTPOHOMUH. [IpUKIaAHOE U1 MUPOBO33PEHUYECKOE 3HAUEHUE
ACTPOHOMUH.

Bun 3Bé3mHoro HeGa. Co3Be3mus, ApKHAE 3BE3NbBI, TUIAHETHI, WX BHIAMOC
JIBUKEHUE.

Conneuynas cucrema.

Connue. ConHewHass akTUBHOCTh. HcTounmk sHeprum CoOnHIA W 3BE3N.
3BE31BI, UX OCHOBHBIE XapAKTCPUCTHKHU. JlMarpaMma «CIEKTPAIbHBINA Klacc —
CBETUMOCTBY». 3BE3/bI TJIABHOW TMOCJIEI0BATENLHOCTHA. 3aBUCHMOCTh «Macca —
CBETUMOCTbY» JJIsl 3BE37 TJIABHOM IMOCIEI0BATEILHOCTA. BHYTPEHHEE CTPOEHUE



3BE31. COBPEMEHHBIC NMPEICTABIEHUS O MPOUCXOKIACHUM W 3Bomounna ConHoa u
3BE3M. DTalbl )KU3HU 3BE3 .

Mneunstid 1lyte — Hama ['anaktuka. I[lonokenue w nukeHue CoJHIA B
INanaktuke. Tunel ranaktuk. Pagporanaktuky v KBazapsl. UEpHBIE ABIPBL B Aapax
TATAKTHK.

Bceenennas. Pacimpenune Beenennoii. 3akon Xad0na. Pazberanue rajakTuk.
Teopus boaeioro B3peiBa. PEMUKTOBOE U3ITyUYEHHE.

MacmrabHas cTpykTypa BeenenHoii. MeraranakTuka.

Hepewménnpie mpoOieMbl aCTPOHOMUH.

Vuenuueckue nabmooenus

HaGnronennst HEBOOPYKEHHBIM TJIa30M € MCHOJB30BAHUEM KOMIIBIOTEPHBIX
NPUJIOKEHUI ISl OMPEACIICHUS TIOJOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE c0O3Be3ust CEBEPHOIO MONYIIAPHS U IPKUE 3BE3/IBL.

HaGmronenus B Teneckon JlyHsl, miianet, Mneunoro [ytu.

O6o0mariee NOBTOpeHue

Pone (u3nkm W acTpOHOMHM B 3SKOHOMHYECKOH, TEXHOJIOTHUYECKOM,
COLMAIBHON M 3THUECKOH cpepax AECATENbHOCTH YEIOBEKA, POJIb U MECTO (PU3HUKH
¥ ACTPOHOMHH B COBPEMEHHOW HAYYHOH KapTUHE MUPA, poJib (PU3HMUECKON TEOpUU
B (OPMUPOBAHWMU TMPEACTABICHUI O (PU3MUYECKON KApTMHE MUPA, MECTO
(U3nYEeCKOi KapTUHBI MHpPa B OOLIEM Psy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABJIICHA M O TIPUPOJIE.

MexnpeaMeTHbie CBA3H

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

Meoskcnpeomemnvie noHsamus, CBA3aHHBIE C M3YYEHUEM METOAOB HAYYHOIO
NO3HAHMS: SIBJICHUE, HAy4HbIH (hakT, runore3a, Qu3MyecKas BEIMYMHA, 3aKOH,
TeOpusi, HAOMIOJACHHE, SKCIEPUMEHT, MOJEITMPOBAHKE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pELIEHUWE CUCTEMBl YPABHEHWH, TPUTOHOMETPUUYECKUE
(YHKLIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKIAECTBO, BEKTOPHl M WX NPOCKLUHMHA HA OCH KOOPAWHAT, CIIOXKEHWUE BEKTOPOB,
OPOU3BOJHBIE BJIEMEHTAPHBIX (YHKIMI, MPU3HAKKM TOA00MsT TPEYrOJbHUKOB,
ONPENEIICHHUE MJIOIIAIN TUIOCKUX (PUryp U 00bEMA TETT.

buonocus: >IEKTPUYECKUE SIBIICHUS B JKMBOH MNPUPOAC, KOJeOaTelIbHbIE
JIBW)KECHUS B JKUBOW MPHUPOJE, ONTHUYCCKUE SBJICHUS B )KUBOMN IMPUPOAE, AECUCTBUE
pajvanyy Ha KMBBIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAs CTPYKTYpa TBEPABIX
TEJI, MEXaHU3Mbl OOPAa30BaHMs KPUCTAUIMYECKON PEINETKH, CHEKTPATBHBIN
aHaIms.



l'eoepachusi:  MarHWTHBIE TIONMIOCA 3EMJIM, 3aJCKM MAarHUTHBIX  PYI,
(oTOCHhEMKA 36MHOM MOBEPXHOCTH, MPEACKA3AHNE 3EMIIETPSCECHUI.

Texnonocua: JHWHUM DJEKTpoONEpenay, TIEHEparop IMEPEMEHHOTO TOKa,
DJEKTPOABUTATENb, WUHAYKIHMOHHAS I1€4b, pajap, PaavuoNpUEMHUK, TEIEBHU30D,
aHteHHa, TenegoH, CBU-meub, MPOCKIMOHHBIA annapar, BOJOKOHHAs OMNTHKA,
COJIHEYHAast Oarapest.



INIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA ITPOI'PAMMDBLI 110
OU3UKE HA YPOBHE CPE/JHEI'O OBHIEI'O OGPA3OBAHUA

OcBoeHue yueOHOTO mpeaMera «DU3MKa» HAa YPOBHE CPEIHErO OOIIETo
oOpazoBanusl (0a30BbIi YPOBEHB) JOJDKHO OOECHEUUTH JOCTHXKCHUE CIEAYIOIIUX
JMYHOCTHBIX, METANIPEIMETHBIX M MTPEAMETHBIX 00Pa30BaTEIbLHBIX PE3YIHTATOB.

JIMUYHOCTHBIE PE3YJbTATDBI
JIMYHOCTHBIE PE3YJIbTATHI OCBOCHUS YUEOHOT0 npeaMera « Du3nKa» JOJKHBI

OTpaXaTb TOTOBHOCTb M CHOCOOHOCTh OOYYarOIUXCS PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHON BHYTPEHHEH TNO3WUIMENR JIMYHOCTH, CUCTEMOH I[IEHHOCTHBIX
OpUEHTALIMMA, TMO3WTUBHBIX BHYTPEHHUX  YOEXKICHWH, COOTBETCTBYIOIIUX
TPAJIULMOHHBIM LEHHOCTSM POCCUHCKOro OOINECTBA, PACIIMPEHUE >KMU3HEHHOIO
OMBITA U OMNBITA ACIATEIILHOCTH B IMPOLIECCE PEATM3ALMU OCHOBHBIX HAIPABICHUN
BOCIIUTATENBHOM NEATEIBHOCTH, B TOM YHUCIIE B YACTH:

1) rpaskaaHCKOro BOCIIMTAHUS:

c(POPMUPOBAHHOCTh IPAXKIAHCKOM MO3UIKMK 00YYAFOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUIACKOT0 O0IIECTRA,

OPUHATAE  TPAJAMLMOHHBIX  OOLICUETIOBEYECKUX  T'YMAHUCTHUYECKHX W
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYKO NEATEIBHOCTb B MHTEPECAX TPAKIAHCKOTO
o011ecTBa, y4aCTBOBATh B CAMOYTIPABIECHUH B 00pa30BaATEIbHON OpraHA3aLiH;

YMEHUE B3aUMOICHCTBOBATH C COLMATIbHBIMA HHCTUTYTAMU B COOTBETCTBUU C
X QyHKIMSIMHU U HA3HAYCHUEM,

TOTOBHOCTBb K TYMAHMTAPHON U BOJIOHTEPCKON IEATEIBHOCTH,

2) IaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(hOPMHUPOBAHHOCTh POCCUICKOM TPKIAHCKON UOEHTUYHOCTH,
MaTPUOTHU3MA,

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

3) AYXOBHO-HPABCTBEHHOT0 BOCIIHTAHUSI:

c(POPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, 3STUUECKOTO MOBEICHUS,

CHOCOOHOCTh OILICHMBATh CHTYALlMI0 W MPUHUMATh OCO3HAHHBIC PELICHWS,
OPUEHTUPYSICh HA MOPAIILHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCIIE B
JCATCIBbHOCTH YUYCHOI'O;

OCO3HAHUE JINYHOTO BKJIaJa B MOCTPOEHUE YCTOMUMBOrO Oy AyILETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIKOYAs CTETUKY HAYYHOI'O TBOPUYECTBA,
OPUCYIIETO (PU3NUECKON HAYKE,



S) Tpy10BOro BOCIMTAHUS:

MHTEPEC K Pa3MuHbIM chepaM Npo(heCcCHOHAIBHOM EATENBHOCTH, B TOM
YHCJIE CBA3AHHBIM C (PU3UKOM M TEXHUKOW, YMEHUE COBEPLIATh OCO3HAHHBIN BBIOOD
Oyayuel mpodeccuu 1 peaau30BbIBATh COOCTBEHHBIE JKU3HEHHBIC MJIaHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00PAa30BaHUIO U CaMOOOpa30BaHUIO B 001acTH
(M3KMKK HA TPOTSHKCHUN BCEH KU3HMU,

6) 3K0JIOTHYECKOT0 BOCIIUTAHUS :

C()OPMUPOBAHHOCTh 3KOJIOTUYECKOH KYJIBTYPbI, OCO3HAHWE IOOAIBHOTO
XapakTepa 3KOJOTHYECKUX TPOOIIeM;

IUTAHUPOBAHUE U OCYILECTBICHUE IEUCTBUIA B OKPYKAKOILIEN Cpelie HA OCHOBE
3HAHMS LEJIEW YCTOMYMUBOI0 PA3BUTHS YEIIOBEUECTBA,

paclIMpeHue OMNbITa ACATEIBHOCTA JKOJIOTMYECKON HAIpaBICHHOCTH Ha
OCHOBE UMCIOIIMXCS 3HAHUH M0 (PUBUKE;

7) HEHHOCTH HAYYHOT' O NMO3HAHMS

c()OPMUPOBAHHOCT MHMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMECHHOMY
YPOBHIO pa3BUTUs (PU3HUECKON HAYKH,

OCO3HAHME LEHHOCTH HAyYHOW JEeATEIbBHOCTH, TOTOBHOCTH B IPOLECCE
U3y4eHUs  (U3AKUM  OCYLIECTBIIATH  NPOEKTHYKD W MCCIEAOBATEIBCKYHO
NEATENHOCTh MHAWBUAYAIBHO U B TPYIIIIE.

METAIPEIMETHBIE PE3YJIBTATDBI

Io3HaBaTe/IbHBbIC YHHBEPCAJILHBIC YUeOHbBIC ACiiCTBUSA
ba3oBbie JJorunueckue AeicTBUS:
CaMOCTOATEbHO  (pOpMyNIMpOBaTH W AKTyaJIu3UPOBaTh  MPOOJEMY,
paccMarpuBaTh €€ BCECTOPOHHE,
ONPEHACIATh IENN JICATCIIBHOCTH, 33JaBaTh MAPAMETPhl W KPUTEPHH WX
JIOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTM W TMPOTHUBOPEYMST B PACCMATPUBAEMBIX
(DU3HYECKUX SBJICHUSX;
pa3pabarbiBaTh TUIAH PEHICHUS MPOOJIEMBI ¢ YYETOM aHajau3a MUMEIOIIUXCS
MATEPUATBHBIX U HEMATCPUATBHBIX PECYPCOB;
BHOCHTb KOPPEKTHUBHI B ICITENBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOR
LETISIM, OLICHABATh PUCKU TIOCJICICTBUIN NEATCILHOCTH,
KOOPJMHUPOBAaTL W  BBINOJHATH PpadOTy B  YCIOBHSIX  PEaJbHOTO,
BUPTYAJILHOIO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS,
pPa3BUBATh KPEATUBHOE MBILIJIEHUE TIPUA PEIICHUM )KU3HEHHBIX MTPOOJIEM.
ba3oBble ncciaea0BaTebCKHE AeiiCTBUS:
BJAJCTh HAy4YHOW TEPMHHOJIOTUEH, KIIFOYEBBIMM TMOHATHUSMU W METOAAMH
(u3nYECKOil HayKW;



BJIQJIETh HABbIKAMU yUEOHO-UCCIIEIOBATENBCKON M MPOSKTHON NEATEIbHOCTH
B 001acTH (PU3UKHK, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOAOB PelIeHUs 3a1a4 (PU3MYECKOrO COACPKAHUS, MPUMEHEHUIO Pa3IUYHbBIX
METO0B MO3HAHUS;

BIAJIETh BUAAMHU JIEATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpNpETAlliK, NpeoOpa30BaHUI0 W NPUMEHEHHMIO B PA3IUYHBIX YUEOHBIX
CUTYyalUsIX, B TOM YUCIIE TPH CO3JaHUH YYEOHBIX POEKTOB B 00/1acTH (PU3HKH,

BBISIBJIATh TIPUYMHHO-CJICJICTBEHHBIC CBA3M W aKTyaJIM3MpOBaTh 3aauy,
BBIJIBUTaTh TUNOTE3y €€ PEUICHUs, HAXOAUThb APTyMEHTHI s J0Ka3aTeNibCTBa
CBOMX YTBEPXKACHUI, 3a1aBaTh MapaMeTPbl U KPUTEPUU PELICHHUS;

aQHAJTM3UPOBATh TMOJYYEHHBIE B XOJE PEUICHUS 3a7aud  Pe3yJbTarhl,
KPUTUYECKHU OLICHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCJOBHUSX;

CTaBUTh W (HOpPMyIHpOBaTh COOCTBEHHBIC 3aJaud B 00Pa30BATEIBHOMN
JESITENBHOCTH, B TOM YUCIIE IPU U3YUEHUH (PUBUKH;

JlaBaTh OLICHKY HOBBIM CUTYAallUsIM, OLIEHUBATh MPUOOPETEHHBIH OMBIT;

yMETh TMEPEHOCUTh 3HaHUS MO0 (U3MKE B MPAKTHUYECKYIO 00JacThb
KU3HEAEATEIbHOCTH;

yYMETh UHTEPUPOBAThH 3HAHUS U3 PA3HBIX YUEOHBIX MPEAMETOB;

BBIJIBUTATh HOBBIE UJICH, TIPEJIaraTh OPUTHHAILHBIC TIOAXOAbI U PELICHHUS,

CTaBUTH MPOOJIEMbI U 33]1a4H, TOMYCKAIOIINE ATbTEPHATUBHBIE PEILICHUS.

Pabora ¢ napopmanmueii:

BJIQJIETh HABBIKAMU TOJY4YCHUs MHPOPMAUU (PU3UUYECKOTO COACPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBISATh TMOMCK, AHAJIU3,
CUCTEMATH3ALMI0O U MHTEPIpETali0 MHPOPMAIUK Pa3IUYHbIX BUIOB U (hopM
PEICTABICHHUSI,

OLIEHUBATh JJOCTOBEPHOCTH UH(OPMAIUH;

UCMOJIb30BAaTh  CPEICTBA  MH(POPMALMOHHBIX W KOMMYHUKAIMOHHBIX
TEXHOJIOTUI B PEIICHUM KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3a7a4 € CcoOmojecHUEM TpeOOBaHUMA HSPrOHOMHUKH, TEXHUKUA O€30MacHOCTH,
TUTUEHBI,  PECypcocOEpeKeHUs, TPABOBBIX W  3TUYECKUX HOPM, HOPM
uH(OpPMaIMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOTO COJEPKaHMUs B Pa3IMUHBIX (QopMarax c
yuéTOM Ha3HA4YeHUs WH(OPMALMK U LIETIEBON ayAUTOPUM, BHIOUPAs ONTUMAJIbHYIO
dopMy mpeAcTaBACHUS U BU3yATU3ALUH.

KommyHukaTnBHbIC YHHBEPCATIbHbIC Y4eOHbIE 1eiiCTBHUS:
OCYILECTBIATH OOIICHNE HA YPOKaX (PU3HKHK M BO BHEYPOUHOM JEATENBHOCTH;
pacro3HaBaTh MPEANOCBIUIKA  KOH(DIMKTHBIX CUTyaMd W CMAC4arhb
KOH(DJIMKTBI,



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

[IOHAMAaTh W MCIOJIB30BATh MPEUMYINECTBA KOMAHIHOW W WHIWBUIYAIBLHON
padoTsI;

BbIOMpATh TEMATWKy W METOJbl COBMECTHBIX ACHCTBHIA C y4€TOM OOHIMX
WHTEPECOB U BO3MOYKHOCTEN KAXKAOI0 YWICHA KOJUIEKTUBA,

[IPUHAMATh €A COBMECTHOM  ACATEIIBHOCTHA, OpPraHU30BBIBATE U
KOOPAUHHUPOBATH JEUCTBUA 110 €€ NOCTIDKEHUIO. COCTABIIATH IUIAH ACHCTBHIA,
pacnpeacnsaTh pojii ¢ YYETOM MHEHHA YYaCTHUKOB, OOCYXKIATh Ppe3yJIbTATHI
COBMECTHO# paboTHl,

OLICHABATh KA4YeCTBO CBOECr0 BKJIAJAa W KaKIOT0 yYaCTHWKA KOMAaHIBI B
o0LIMid pe3ynpTaT Mo pa3padoTaHHBIM KPUTEPHSIM,

[peylaratb HOBBIE IIPOCKTHI, OLCHWBATH WACH C TO3WIUHA HOBU3HEL,
OPUTMHAJIBHOCTH, IIPAKTHYECKON 3HAYUMOCTH,

OCYIIECTBIIATE IIO3UTHUBHOE CTPATETHUYECKOE MOBEICHUE B  PA3IMYHBIX
CUTYalUsIX, MPOSIBIISATE TBOPYECTBO U BOOOPAXKEHKE, ObITH MHULIMATHBHBIM.

PeryasitTuBHbIC YHHBEpPCAJbHbIC y4eOHbIe AelicTBUS
Camoopranusanusi:

CaMOCTOSITENTEHO OCYIIECTBIIATh MO3HABATEIBHYIO ACATEIBHOCTh B 00NacTh
(U3UKKM W aCTPOHOMUH, BBISBJISATH MNPOOJEMBI, CTaBUTh W (HOPMYJIUPOBATH
COOCTBEHHEBIC 3a/a4H;

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

JaBaTh OLEHKY HOBBIM CHTYaLUsIM;

pacMpsITh paMKX yY4EOHOTO MPEIMETA HA OCHOBE JIMYHBIX MTPEAMOYTEHUH;

JieNnarh OCO3HAHHBIA BBIOOp, apryMEHTUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 34 PELICHHUE,

OLICHUBATh TPUOOPETEHHBIN OTIBIT,

cnoco0CTBOBATh (POPMUPOBAHUIO W TPOSBICHUIO 3PYIUMLIMU B 00JIacTH
(pM3KKH, TOCTOSTHHO NOBBILIATH CBOM 00PAa30BaTENbHBINA U KYJIbTYPHBII YPOBCHb.

CaMOKOHTPOJ/Ib, 3MOLIHOHAJIbHBINH HHTE/LJIEKT:

JaBaTh OLECHKY HOBBIM CUTYyallMsiM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YIBTATOB LEIISIM,

BIQJCTh HABbIKAMM  TO3HABATENIbHONH  peduekcnn Kak  OCO3HAHWs
COBEpIIACMBIX JEHCTBUIA M MBICIMTENBHBIX MPOLECCOB, WX PE3YJIBTATOB H
OCHOBAHWIA,

UCIOJIb30BaTh MPUEMBI PEQIICKCHH ISl OLIEHKH CUTYaluu, BEIOOpa BEPHOTO
peLeHus;



YMETh OIIEHWBAaTh PUCKH W CBOCBPEMCHHO MPUHWUMATL PEIICHUS MO WX
CHDKEHUIO,

NPUHMMATh MOTHMBBI M apTryMEHThl JPYTMX TMpPU aHaliu3e Pe3yJbTaToB
NESITENbHOCTH;

MPUHKUMATH ceOsl, TOHUMAs CBOM HEJIOCTATKH M JOCTOMHCTRA,

NPUHKMMATh MOTHUBBI M apPryMEHTHl JPYTMX TMpU aHaliu3e pPe3yJIbTaroB
NESITENbHOCTH;

npU3HaBaTh CBOE MIPABO M MPABO APYTUX HA OIITHOKH.

B mporiecce n0CTHXKEHHMS TMYHOCTHBIX PE3YJbTATOB OCBOCHMS MPOTPAMMbI
no (U3MKE JJI9 YPOBHS CpPEeaHEro oOmero oOpa3oBaHus Yy 00y4arouuxcs
COBEPLIECHCTBYETCS AMOLMOHATIbHBIH UHTEJIIEKT, npeanonararonmi
c(hOpMUPOBAHHOCTH:

CaMOCO3HAHUSl, BKJTFOUAIOLIETO CIOCOOHOCTh MOHUMATh CBOE AIMOILMOHATBHOE
COCTOSIHME, BUCTh HAIPABJICHUSI PA3BUTHSI COOCTBEHHOM AMOIMOHAIILHOM CEpHI,
OBITH YBEPEHHBIM B Ce0€;

CaMOPETyJIMPOBAHMUS, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHUE TMPUHUMATh
OTBETCTBEHHOCTb 3a CBOE TMOBEJIEHHE, CHOCOOHOCTb aManTUPOBATHCS K
SMOIMOHAIBHBIM U3MEHEHHSIM | TIPOSIBJISTH THOKOCTD, OBITh OTKPBITHIM HOBOMY

BHYTPEHHEH MOTHBAILIMHU, BKITIOUAIOIICH CTPEMIICHUE K JOCTHIXKEHHUIO IENH U
yCIexy, ONTUMHU3M, WHHMIIMATUBHOCTh, YMEHHE ACHCTBOBATH MCXOJS M3 CBOHMX
BO3MOKHOCTEHH,

AMMATUK, BKIIIOYAIOIIEH CTOCOOHOCTh OHUMATh 3MOIMOHAIILHOE COCTOSIHUE
JPYTUX, YYUTBIBATH €r0 TPH OCYIIECTBJACHUM OOIICHMS, CIIOCOOHOCTh K
COUYYBCTBHIO M COMEPEIKUBAHUIO;

COLIMATbHBIX HABBIKOB, BKJTIOUAIOIINX CIOCOOHOCTh BBICTparBaTh OTHOIICHUS
C IPYTUMH JIFOIBbMU, 3a00TUTHCS, MPOSIBJISATH HHTEPEC W pa3periarh KOHQINKTHI.

HPEJMETHBIE PE3YJIBTATHI
K koHny oOyuenus B 10 kjacce mpeaMeTHbIE PE3yyibTarbl Ha 0a30BOM

YPOBHE JIOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYYAKOITUXCS YMEHHUIA:

JEMOHCTPAPOBATh HA MPUMEPAX POJb U MECTO (PM3UKH B (POPMUPOBAHWHU
COBPEMEHHONW HAy4YHOW KapTUHBI MHpPA, B Pa3sBUTHHA COBPEMEHHOW TEXHWKHA U
TEXHOJIOTUH, B IPAKTHYECKON NEATEIILHOCTH JIFOAEH;

YUMTHIBaTh TPAHULBl NPUMECHEHHS M3YUYCHHBIX (DU3MYECKUX MOJCIICH:
MaTepuaibHas TOYKA, MHEPLUUAIbHAS CUCTEMA OTCUYETA, aOCOFOTHO TBEPAOE TETO,
WJICATBHBIA a3, MOJEIIA CTPOCHUS Ta30B, KUAKOCTEA M TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUYECKUH 3apsi/i MPH PELICHUN (PU3UUECKUX 3a/1aY,;

pacro3HaBarh (PU3MYECKUE SABICHUS (MPOLIECCHI) U OOBIACHATH UX HA OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJIIPHO-KHHETHYECKOW TEOPHUU CTPOCHHUS BEIECTBA U



AJICKTPOJIMHAMUKHK.  PABHOMEPHOE M PABHOYCKOPEHHOE  MPSAMOJIMHEHHOE
JIBUKEHUE, CBOOOJHOE MAJCHUE TEJ, IBWUKEHUE IO OKPYXKHOCTH, WHEPIUS,
B3auMoicicTBUE TeN, MU Py3us, OPOYHOBCKOE JBUKCHHUE, CTPOEHUE >KUIKOCTEMN
Y TBEPABIX TEN, U3MEHEHUE 00BEMA TEIT MPU HATPEBAHUM (OXJIAKJIECHUY ), TEMIOBOE
paBHOBECUE, MCHAPCHHUE, KOHJECHCAIMS, TUIABJICHUE, KPUCTAILIN3ALMS, KUTICHUE,
BJIQKHOCTh BO3/1yXa, MOBBIIICHUE TABJICHHS Ta3a MPU €r0 HArPEBAHUU B 3aKPHITOM
COCYJE, CBSI3b MEXKIy MapaMeTpaMu COCTOSHUS Ta3a B M30MPOLEeccax,
AIEKTPHU3ALUS TEJ, B3AUMOJEHCTBHE 3apsIOB;

OMKCHIBATH MEXAHUYECKOE JIBUKEHUE, UCIONB3YS (PU3NYCCKUE BEITUUYMHBL;
KOOPJIMHATA, MYTh, NEPEMENICHUE, CKOPOCTh, YCKOPEHHWE, Macca Teja, CHIIa,
UMITYJIBC TEA, KUHETHYECKAsl YHEPrus, MOTCHIMAIbHAS DHEPrUsl, MEXaHUYECKas
paboTa, MEXaHMYECKAs MOIIMHOCTh, MNP OMNUCAHWU MPABWIBHO TPAKTOBAThH
(DU3HYECKUI CMBIC] MCMHOJB3YEMBIX BEJIMYWH, WX OOO3HAYECHUS WU E€IUHUIIBI,
HaxXO0JUTh (POPMYJIbI, CBA3BIBAIOUIME JAHHYIO (PU3UYECKYIO BEJIMYMHY C JPYTUMHU
BEJIMYMHAMM,

OMKCHIBATh W3YUYEHHBIE TEIUIOBBIE CBOWCTBA TEJI W TEIJIOBBIC SIBJICHMS,
UCIOJIb3Ysl (PU3MYECKUE BEJIMYMHBL. JABJACHUE Tra3a, TEMIeparypa, CpEaHsis
KMHETHYECKAs SHEPIHUsl XaOTUUYECKOr0 JBUKCHUS MOJICKYJI, CPECHEKBaApaTUIHas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIJIOTHI, BHYTPEHHSISI JHEPrus, padoTa rasa,
KOO(PPUIIMEHT TMONE3HOr0 JACHCTBHUS TEIUIOBOTO JABUTATENs, MPH ONUCAHUU
MPaBUJILHO TPAKTOBaTh (PUBMYECKUI CMBICT MCHOJB3YEMbBIX BEJIMYMH, WX
0003HAUEHUsT W EAVHMIIBL, HAXOAuTh (HOPMYJIbL, CBS3BIBAIOLIME JAHHYIO
(PM3HUECKYIO BEIMUUHY C PYTHMMU BEIMYNHAM;

OMUCHIBATH U3YUYCHHBIE DJICKTPUYCCKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
SBJICHUS (ITPOLIECCHI), UCTOJIB3YS (PU3NUYECKHUE BETMUMHBI, AJICKTPUUCCKUI 3apsi,
AIEKTPUYECKOE MOJIE, HAMPSDKEHHOCTD MOJIsl, MOTEHIMAJ, Pa3HOCTh MOTEHIIUAJIOB,;
0Py ONUCAHWUM TPABWIBHO TPAKTOBATh (PUINUYECKHA CMBICT HCIOJIb3YyEMbIX
BCJIMYMH, MX OOO3HAUYCHHUS WM CIWHHUIIBI, YKA3bIBaTh (POPMYJIbI, CBS3bIBAIOIINAEC
JaHHYIO (PU3HYECKYIO BETUUMHY C APYTHUMH BETUYHHAMU,

aHAM3UPOBATh (PU3UUYECKHUE MPOIECCHl U SBJCHUS, UCHOJIb3Ys (PU3HUECKHUE
3aKOHBI U TIPUHIMUIIBL. 3aKOH BCEMUPHOTO TAroteHus, I, 11 u 11l 3akonsl HeroToHa,
3aKOH COXPAHCHUS MEXAHWYECKOM DHHEPruu, 3aKOH COXPAHCHHS WMITYJIbCA,
OPUHIIMN CYMEPIO3UIIAA CHJI, TPUHIMI PABHOMPABHUS WHEPIMAIBHBIX CHCTEM
OTCUéTa, MOJIEKYJISPHO-KMHETHUYECCKYI0 TEOPUI0 CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEAHCH KWHETUYECKON DHEPruM TEMIOBOIO JBUXKEHUS MOJICKYJT C
aOCOTIOTHON TeMIIepaTypoi, MEPBbIA 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHCHUS
AJICKTPUYECKOTO 3apsja, 3akoH KylloHa, Npu 3TOM Pa3jinyarh CIOBECHYIO
(OPMYJIMPOBKY 3aKOHA, €r0 MaTEeMaTHYECKOE BBIPAXKEHUE W YCJOBUS (TPaHUILBI,
001acTH) NPUMEHUMOCTH,



OOBSCHSTH OCHOBHBIC MPUHUMOBI ACHCTBHS ~ MAallWH, OpUOOPOB U
TEXHUYECKUX YCTPOMCTB, pa3ivyarh YCIOBHS WX OE30MACHOTO HCIOJb30BAHUS B
MOBCEIHEBHOM YKU3HU,

BBITIOJHATh J3KCHOEPUMEHTHl MO HCCIEAOBAHUIO (U3NYECCKUX SIBICHUNA W
OPOLECCOB € HMCHOJB30BAHUEM MPSMBIX M KOCBEHHBIX WM3MEPEHUI, MPH 3TOM
dopMynupoBarh NpodjeMy/3ajady W TUOOTE3y Y4EOHOrO JKCIEPUMEHTA,
coOMparb YCTAaHOBKY W3 MPEMIOKEHHOTO OOOpPYIOBaHUS, MPOBOIWTH OMBIT W
(OpMyIMpPOBaTh BHIBOJIBI,

OCYILECTBIIATh NMPSMBIE U KOCBEHHBIE H3MEPEHUST (PU3NUYECKUX BEITMYHH, PU
3TOM BBIOMpAaTh ONTHUMAJIBHBINA CIIOCOO M3MEPEHHS W MCIOIb30BaTh HM3BECTHHIC
METOJIbI OLICHKH MOTPEIIHOCTEN N3MEPEHNI,

UCCIICIOBATh  3aBUCUMOCTH ~ MEXKAYy  (PU3NYECCKUMHM  BEJIIMUYMHAMH  C
UCIOJb30BAHUEM TMPSAMBIX HM3MEPECHWH, MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(UKCUPOBATh PE3YJbTAThl MOJYYEHHOW 3aBUCHUMOCTH (DPM3WYECKUX BEJIIMYMH B
BU/JIE TAONHIL U TPA(MKOB, ACTIATh BBIBOJBI IO PE3YJIbTaTaM UCCIICIOBAHMS,

coOro1aTh MpaBuiia 0€30MacHOr0 TPyJa MPU MPOBEACHUN KUCCIACA0OBAHUN B
paMKax y4eOHOro SKCIEPUMEHTA, YUeOHO-MCCIEI0OBATENIbCKOH W MPOEKTHOM
JEATEILHOCTA € MCIOJB30BAHUEM M3MEPHUTEIBHBIX YCTPOWCTB M J1a00OPaTOPHOTO
000pyI0BaHUS,

pelmare pacuéTHBIE 3aJa4d C SBHO 3aJaHHON (DU3MYECKOW MOMACIBIO,
UCTOJB3Ys (PM3MUECKHUE 3aKOHBI M TPUHLIMIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3a1a41
BbIOMpaTh (PU3NYECKYIO MOJCIb, BBIACIATh (PU3MUECCKHE BEMYHMHBI U (POPMYIIBI,
HEOOXOOUMBIC JJIsl €€ PELICHUs, MPOBOAUTH PACUEThl M OLICHWBATH PEAbHOCTH
NOJTYYEHHOTO 3HAUCHU S (PU3HMUECKON BEIIMUNHBIL,

pelIaTh KAYECTBEHHBIE 3a/1a4K. BBICTPAUBATH JIOTHUYECKH HEMMPOTUBOPEUMBYIO
LENOYKY PACCYKACHUN C OMOPOH Ha HM3YUYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH M
(U3HYECKUE SBJICHUS,

UCMOJb30BaTh  MPU  PEIICHWH  y4eOHBIX  337a4  COBPEMEHHBIC
WH(OPMALMOHHBIE TEXHOJIOTAX JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUN
Y MPEACTABJICHUST YY€OHOW W HAYYHO-TIONYJISPHOH MHPOPMALUK, MTOJTYYCHHOH U3
PA3IMYHBIX HCTOYHUKOB, KPUTHYECKU AHATTM3UPOBATH MOy4YaeMyH0 HHPOPMALUIO;

OPUBOIUTH TPUMEPHI BKJIAIA POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pPa3BUTHE HAyKH, OOBSICHEHUE TMPOLECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE
TEXHUKHN M TEXHOJIOTHIA,

UCIOJIb30BaTh TEOPETUYECCKUE 3HAHUA MO (PU3UKE B MOBCEAHCBHOW >KWU3HU
i obecrieueHust 0€30NacCHOCTH NP 0OpalieHUH ¢ TpHOOpaMU U TEXHUUYECKUMU
YCTPOMCTBaMH, JUIsi COXPAHEHUS 310POBbS M COOJIFOJCHUST HOPM 3KOJOTHYECKOTO
MOBEACHUA B OKPYIKAFOILENR CpeJIE;



paboTarb B TPYMIE C BBIMOJHECHUEM PA3JIMYHBIX COLMAIBHBIX POJICH,
IUIAHAPOBaTh PaboTy TPyNNbl, PALNMOHAIBHO PaCHpeleniaTh OO0SI3aHHOCTH U
IUIAHUPOBATH ACATEIIBHOCTh B HECTAHAAPTHBIX CUTYALMsAX, AACKBATHO OLECHUBATH
BKJIQJl KQKIOT0 U3 YYACTHUKOB IPYNIBI B PEIICHUE PACCMATPUBACMOMN MPOOIEMBI.

K kxoHumy oOyuenuss B 11 Kiacce npeaMETHBIC pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXKaTh CPOPMUPOBAHHOCTD y 00YYArOIIMXCS YMEHUM:

JEMOHCTPAPOBATh HA MPUMEPAX POJb MU MECTO (PM3UKK B (POPMUPOBAHHUU
COBPEMEHHONW HAy4YHOW KapTUHBI MHpPA, B Pa3sBUTHHA COBPEMEHHOW TEXHWKHA U
TEXHOJIOTUN, B MPAKTHYECKON ACATEIIBHOCTU JIFOACH, LEIOCTHOCTE U E€OUHCTBO
(pU3NYECKOI KapTUHBI MUPA,

YUMTHIBaTh TPAHULBl NPUMECHEHHS M3YUYCHHBIX (DU3MYECKUX MOJCIICH:
TOYEYHBINA DJIEKTPUUYECCKUN 3apsii, JIyY CBETA, TOUCUYHBIH NCTOYHUK CBETA, AACPHA
MOJIETIb aTOMA, HYKJIOHHAs MOJEIb aTOMHOIO siApa MPH PEIICHUU (PU3NYECCKUX
3a/1a4;

pacro3HaBarh (PU3MYECKUE SABICHUS (MPOLIECCHI) U OOBIACHATH UX HA OCHOBE
3aKOHOB 3JIEKTPOJUHAMUKA M KBAHTOBOM (PM3HMKH: 3JIEKTPUYECKAS TPOBOJAUMOCTD,
TCIUIOBOE, CBETOBOC, XMUMHUYECKOE, MArHUTHOE NCHCTBUS TOKA, B3aUMOJCHCTBHUE
MAarHuTOB, JJIEKTPOMArHUTHAsE WHAYKUWSA, JCHCTBAE MArHUTHOIO TIOJNS HAa
OPOBOJAHUK C TOKOM W JBIKYINUHCS 3apsd, 3JIEKTPOMArHUTHBIE KOJIEOaHUS W
BOJIHBI, TPSAMOJIMHEWHOE PACIPOCTPAHEHUE CBETA, OTPAKECHUE, TPEIOMIICHUE,
uHTepepeHums, audpakums ¢ TOASPH3ALMS  CBETA, JUCIEPCUS  CBETA,
dotoanekTpuueckuii 3PpPekT (GoTo3PPEKT), CBETOBOE NABIECHUE, BOSHUKHOBEHUE
JMHERYATOr0 CIEKTpa aroMa BOJOPOJA, C€CTECTBEHHAas W HMCKYCCTBEHHAs
PaaMOaKTUBHOCTE;,

OINKCHIBATh W3YYCHHBIE CBOMCTBA BEHIECTBA (DJIEKTPUUYECKHE, MAarHWUTHBIC,
ONTUYECKUE,  DICKTPUYECKYKD ~ MPOBOJAMMOCTH  PA3IUYHBIX  Cpel) W
AJIEKTPOMArHUTHBIC SIBJICHHS (MPOLECCHI), MCMONBb3Ys (PU3MUYECKHE BEIMYUHBL
BNEKTPUYECKUI 3apsifl, CHJIA TOKA, IEKTPUUECKOE HANPSLKEHHE, DJIEKTPUUECKOE
COIMPOTHUBIIEHUE, PA3HOCTh MOTCHLIMAJIOB, AJICKTPOABIKYINAS cuiia, padoTa TOKa,
WHAYKLOUs MAarHATHOTO MOjs, cuna Ammepa, cuna JlopeHua, WHAYKTUBHOCTB
KATYIIKKA, 3HEPrUsl BJIEKTPUYECKOTO M MArHUTHOIO IMOJIEH, MEPUOA M 4acTOoTa
KoneOaHuii B KoneOATeIbHOM KOHTYPE, 3apsiil M CHJIa TOKa B MpPoIEcce
FAPMOHMYECKUX DJIEKTPOMArHUTHBIX ~KOoJeOaHui, (OKYCHOE pacCTOsHUE U
ONTUYECKAsl CWjia JIMH3BI, NP ONMMCAHWM NPABHJIBHO TPAKTOBATh (PU3NUECCKUIA
CMBIC] HCIIOJIB3YEMBIX BEJIMYMH, WX OOO3HAYEHUS W CIUHULBL, YKa3bIBaTh
(OpMyJIbl, CBS3BIBAOINUE JAHHYK) (PU3MUECKYIO BEIMYMHY C JOPYTHMH
BEJIMYMHAMM,

ONKCHIBATh HW3YYEHHBIE KBAHTOBBIE SBICHUS M MPOLECCHL, HUCIOJIb3YS
(pU3NYECKUE BEJIMYMHBL. CKOPOCTh J3JCKTPOMATHUTHBIX BOJIH, JJMHA BOJHBI W



4acTOTa CBETA, SJHEPTHs U UMITYJIbC (POTOHA, MEPUO MOy paclaia, SHEPTUs CBSI3U
aTOMHBIX SJIEP, NpPU ONMUCAHUM TPABUIBHO TPAKTOBATH (PU3MUECKUI CMBICI
UCMOJIb3YEMBIX BEJIMYMH, MX OOO3HAYCHUS M EIMHMIIBI, YKa3biBaTh (POPMYJIBL,
CBS3BIBAIOIIME JAHHYIO (PU3WYECKYK) BEIUYMHY C JIPYTMMH BEIMYHAHAMM,
BBIUUCIIATH 3HAUEHUE (PU3MUECKOM BETMUNHBI;

aHAJIM3UPOBATh (PU3NYECCKUE MPOLECCHl W SIBJICHUS, UCMOJB3YS (PU3HMUECKUEC
3aKOHBI M MPUHUUMBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOTO W MAPAIIEIIBHOTO
COCIMHEHMSI TPOBOAHMKOB, 3aKOH Jkoyns—JIeHIa, 3aKOH 3IEKTPOMArHUTHOMN
WHAYKLIWA, 3aKOH MPSAMOJIMHERHOTO paCHpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS
CBETA, 3aKOHBI MPEJIOMIICHUSI CBETA, YPaBHEHUE OWHIITEHHA uis PoTodPdekTa,
3aKOH COXPAHEHMsI SHCPIWH, 3aKOH COXPAHCHUS WMITYJIbCA, 3aKOH COXPAHCHUS
ANIEKTPUYECKOTO 3apsAja, 3aKOH COXPAaHEHWs MAacCOBOrO YMCia, MocTyiarel bopa,
3aKOH PAaJMOAaKTHBHOIO pacnaja, Mpu 3TOM Pa3ivyarh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMATHYECKOE BBIPAKCHUE M YCIOBHs (IFpaHULBI, OOJIACTH)
NPUMEHUMOCTH;

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

CTPOUTh W OIKCHIBATh HM300PAKEHUE, CO3JABAEMOE IUIOCKAM 3€pPKaJIOM,
TOHKOM JIMH30M

BBITIOJHATh J3KCHOEPUMEHTHl MO HCCIEAOBAHUIO (U3NYECCKUX SIBICHUNA W
IPOLECCOB € MCMOJB30BAHUEM TMPSMBIX M KOCBEHHBIX W3MEPEHUWI: MPH 3TOM
dopMmynupoBarh NpodjeMy/3ajady W TUOOTE3y Y4YEOHOro HSKCIEPUMEHTA,
coOMparb YCTAaHOBKY W3 MPEMAIOKEHHOr0 OO0OpYIOBaHUS, MPOBOAWTH OMNBIT U
(OpMyIMpPOBaTh BHIBOJIBI,

OCYILLIECTBIISATH MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEJIMYMH, MPH
3TOM BBIOMpAaTh ONTHUMAJIBHBINA CIIOCOO M3MEPEHHS W MCIOIb30BaTh HM3BECTHHIC
METOJIBI OLIEHKH MOTPEIIHOCTEN N3MEPEHUI,

UCCIICIOBATh 3aBUCHMOCTH (PU3WYECKMX BEIMYMH C HCIOJIB30BAHHEM
OpsSMbIX HW3MEPEHUH: TpU ITOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCUPOBATH
PE3YABTaThl MOJYYCHHON 3aBUCHMOCTH (PU3NYECKUX BEJIIMYMH B BHIE TaOMULl U
rpauKoB, AeaTh BBIBOBI IO PE3YJIbTATAM UCCIEIOBAHNUS,

coOro1aTh MpaBuiia 0€30MacHOr0 TPyJa MPU MPOBEACHUN HCCIICTOBAHUNA B
paMKax y4eOHOro SKCIEPUMEHTA, YUeOHO-MCCIEI0OBATENIbCKOH W MPOEKTHOM
JEATEILHOCTA € MCIOJB30BAHUEM M3MEPHUTEIBHBIX YCTPOWCTB M J1a00OPaTOPHOTO
000pyI0BaHUS,

pelmare pacyéTHBIE 3a7a4u C SBHO 33JaHHON (M3WYECKOW MOJEIBIO,
UCTOJB3Ys (PU3MUECKHUE 3aKOHBI M TPUHLIMIIBL, HA OCHOBE aHAJIM3a YCJIOBHS 3aa4d
BbIOMpaTh (PU3NYECKYIO MOJCIb, BBIACIATh (PU3MUECCKHE BEMYHMHBI U (POPMYIIBI,



HEOOXOUMBIEC ISl €€ PEIICHUs, MPOBOAUTH PACUETHI M OLIEHWBATH PEATBHOCTH
NOJTYYEHHOTO 3HAUCHU S (PU3HMUECKON BEIIMUNHBIL,

perars Ka4YeCTBEHHBIE 3a/1a4i: BICTPaAUBATh JIOTUYECKH HETPOTHBOPEYUBYIO
LEMOYKY PACCY)KIECHHUII C OMOpOM HA W3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH W
(U3HYECKUE SBJICHUS,

UCMOJb30BaTh  MPU  PEIICHWH  y4eOHBIX  337a4  COBPEMEHHBIC
WH(OPMALMOHHBIE TEXHOJIOTHH JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
Y MPEACTABICHUST YYCOHOW W HAYUYHO-TIONYJISPHOH MHPOPMALUK, MTOJTYYCHHOH U3
PA3IMYHBIX HCTOYHUKOB, KPUTHYECKU AHATTM3UPOBATH MOy4YaeMyH0 HHPOPMALUIO;

OOBSCHATh NPUHLMIIBI JCHCTBUS MalIMH, OPUOOPOB W TEXHUYECKHX
YCTPOMCTB, pa3nuyaTh yCJIOBUS UX O€30MacHOr0 UCMOIb30BAHUS B MOBCEAHEBHOM
JKU3HU,

NPUBOIUTH TPUMEPHI BKJIAIA POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
Pa3BUTHE HAYKH, B OOBICHEHUE MPOLECCOB OKPYXKAIOLIETO MUpPa, B PA3BUTHE
TEXHHUKH W TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETUYECCKUE 3HAHUA MO (PU3UKE B MOBCEAHCBHOW >KWU3HU
i obecrieueHrst 0€30MacCHOCTH NPU O0palicHUH ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPOMCTBAMH, JUIsl COXPAHEHUS 3J0POBbS U COOIFOJICHUS HOPM SKOJIOTHYECKOIO
MOBEACHUA B OKPYIKAFOILENR CpeJIE;

paboTarb B TPYMIE C BBIMOJHECHUEM PA3JIMYHBIX COLMAIBHBIX POJICH,
IUTAHAPOBaTh PaboTy TPyNNbl, PANMOHAIBHO PacCOpeleniaTh OOS3aHHOCTH W
[JIAHUPOBATH ACATENBHOCTh B HECTAHAAPTHBIX CUTYALUAX, aACKBATHO OLIEHUBATH
BKJIQJl KQKIOT0 U3 YYACTHUKOB IPYNIBI B PEIICHUE PACCMATPUBACMOMN MPOOIEMBI.



TEMATHUYECKOE INNTAHUPOBAHUE
10 KITACC

KosnuecTBo yacos DJeKTPOHHbIE
Ne n/m I:;;?;Z‘:f;::me pasaeon i Tem Beero Konrposbnbie, IIpakTHueckue glézg);?a]::_])mﬂbw
padoTbI padoTbI pecypesi
Pazgen 1. PU3UKA U METOJAbI HAYUHOI'O ITIO3HAHUWA
1.1 ®Du3nKa U METOJbI HAYYHOI'O NTO3HAHUS 2
Hroro mo pazneny 2
Pazgen 2. MEXAHUKA
2.1 Kunematuka
22 JnHamuka
23 3aKOHbI COXPaHEHHUS] B MEXaHUKE 1 1
Hroro no pasaeny 18
Pazagen 3. MOJIEKYJIAPHAA ®U3NKA U TEPMOANHAMUKA
31 OCHOBBI MOJIEKYJIAPHO-KMHETUYECKOU 9 1
Teopuu
3.2 OcCHOBBI TEpMOIUHAMUKH 10 1
33 ArperaTHble COCTOSIHMSI BELIIECTBA. 5
' Da3oBble NEPEXOAbI
Hroro mo pazneny 24
Pazgen 4. JJEKTPOANHAMUKA
4.1 DIeKkTpocTaTHKa 10 1 1
49 II;Ia(;?ITI/IO;::I;HZIpaeJ;ZI;Tpqucxnﬁ TOK. TOKH B 12 1 1
Hroro no pasaeny 22
PesepBHOE Bpemsi 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4




11 KVIACC

KosnuecTBo uacos DJeKTPOHHbBIE
HaumeHoBaHue pa3aesioB H TeM (uudposbie)
Ne ni/n B Beero KOﬁHTpOJ‘lebIe l'[pﬁaKanecmle 06pA3oBATENbHDIE
padoTbI padoTbI pecypeet
Pazgen 1. JJEKTPOANHAMUKA
11 MarnuTHoe noje. DJeKTpOMarHuTHast 11 1 3
' UHAY KIS
Hroro no pasaeny 11
Pazaen 2. KOJIEBAHUSA U BOJIHbI
MexaHuueckue U 3JIeKTPOMarHUTHbIE
2.1 9 1
KosebaHust
22 MexaHU4YeCKHe U 3JIEKTPOMArHUTHBIE BOJIHBI 5 1
23 Orntuka 10 3
Hroro no pazneny 24

Pasgen 3. OCHOBBI CHEIIMAJIBHOM TEOPHM OTHOCHTEJBLHOCTH

OcHOBBI crielIMANIbHOM Teopuu

31 OTHOCHUTEJILHOCTU 4 !
Hroro no pazneny 4
Pasznen 4. KBAHTOBASA ®U3UKA

4.1 DJeMeHTbl KBAHTOBOU OITHKH

42 Ctpoenue atoma

43 ATOMHOE siApO
Hroro no pasaeny 15

Pazagen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3IUNKN

5.1

DneMeHTBI aCTPOHOMUH U aCTPOPHUIUKU

7

Hroro no pazneny

7

Pa3zgen 6. OBOBIIAIOIIEE IOBTOPEHUE




6.1 O6o0maroiee NOBTOpEHUE

Hroro no pazneny

PesepBHOE Bpemsi

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68







HOYPOYHOE IIVTAHUPOBAHUE

10 KITACC
KoanyecTBo yacos
Ne Hara DneKTpoHHbIe IU(pPOBbIE
y Tema ypoka Konrpoabubie, IlpakTuyeckue
n/n Bcero u3ydeHusi oOpa3oBaTejibHbIE pecypchl
padoTbl padoTbl

®usuka — Hayka O MPUPOAE.
Haquble METOABI ITIO3HAHUA
OKPY’KaroIero Mupa

https://m.edsoo.rt/YXGQSPM1P

Ponb 1 mecTo pusuku B
(bopMUPOBaHUH COBPEMEHHOM
Hay4YHOH KapTHHbI MUPA, B
NPaKTHYECKOH [esITeNbHOCTH JIFOIeH

https://m.edsoo.ru/SHSXWFFVO

MexaHn4ecKoe IBHKEHHE.
OTHOCUTEILHOCTh MEXAHUYECKOTO
newkeHus. [lepemenienue, CKOpOCTb,
YCKOpPEHHE

https://m.edsoo.ru/RSOAQOVSZX

PaBHOMEpHOE NPSAMOIMHENHOE
JIBUKEHUE

https://m.edsoo.ru/L8IPY2JEZ

PaBHOyCKOpEHHOE NTPSIMOJIMHEHHOE
JIBUKEHUE

https://m.edsoo.ru/MDIDKJOUB

CobonHoe mafeHne. Y CKopeHne
CBOOOJTHOTO Ma/ICHUsI

https://m.edsoo.ru/MXPLZIX8J

KpusonuneiiHoe 1BUKEHUE.
JIBM>KE€HHE MaTepUaAIbHON TOUYKH 11O
OKPY>KHOCTH

https://m.edsoo.ru/TFLI2C4DN

IIpuaumn otHOCUTENnbHOCTH I'anunes.
HuepunanbHble CUCTEMBI OTCYETA.
Ilepseiii 3ak0H HeroTOHA

https://m.edso0.ru/J6QY7N3IWN

Macca tena. Cuna. Ilpunuun
Cynepno3uLuu cuil. Bropoit 3akoH
HeroToHa AJ11 MaTepUaIbHON TOYKH

https://m.edsoo.ru/BVINWTAQH




10

Tperunii 3akoH HeroTOHA 1151
MaTEPHAIBHBIX TOUEK

https://m.edsoo.ru/JYL4I4UAN

11

3aKoH BceMHUpHOTo TAroteHus. Cumna
TskecTH. IlepBas kocMuueckast
CKOpPOCTb

https://m.edsoo.ru/D13D593MU

12

Cuna ynpyroctu. 3akoH I'yka. Bec
Tena

https://m.edsoo.ru/RILVFEXEQD

13

Cuna tpenus. KoaddurmenT tpenus.
Cua conpoTUBIICHUS IPU BUKEHUN
TeJa B KUIKOCTHU WJIU rase

https://m.edsoo.ry/UZBUPCMSM

14

[MocTynaTenbHOE U BpalaTesIbHOE
IOBUXKEHHE a0COIOTHO TBEPIOTO TeNa.
MowmenT cunsl. I1medo cumbl.
YcaoBus paBHOBECHS TBEPAOTO TENa

https://m.edsoo.ru/IDOAU40TS

15

Hmnynbc MaTepuaabHON TOUYKH,
CHUCTEMBI MATEPHUAIILHBIX TOYEK.
HNmnynbe cunbl. 3aKOH COXpaHEeHUs
uMIynbca. PeakTUBHOE NBUXKEHHE

https://m.edsoo.ru/MSJQTKNWC

16

PaGoTa 1 MOITHOCTE CHJIBI.
Kunernueckas sHeprus
MarepuainbHOH ToukH. Teopema o0
W3MEHEHHH KHHETHYECKOH SHepruu

https://m.edsoo.ru/J1V59L28B

I¥)

IloreHunanbHas SHEPrus.
IToreHnanbHas 3Heprust ynpyro
nepOopMHPOBAHHON NPy KUHBL
[ToreHumanbHas SHEprus Texa BOMU3U
MOBEPXHOCTH 3EMIIH

https://m.edsoo.ru/RNEXJW4KF

18

[ToreHuMaNbHBIC U HETIOTEHIINATbHBIE
cubl. CBsi3b paboThI
HETIOTEeHIUAIBbHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOH SHEPTHU CHCTEMBI TeJl.
3aKOH COXpPaHEHUsI MEXaHUYECKON
SHEPTUH

https://m.edsoo.ru/DA3QVTOXQ




19

JlaboparopHnas padora
«HccnenoBanue cBsi3u pabOTHI CUIIBI C
N3MEeHEHHEM MeXaHMIeCKOU SHEPruum
Tesa Ha TPUMEpPe PaCTSKEHHUS
PE3MHOBOIO KIyTay»

https://m.edsoo.ru/W1R4R83UG

20

KontponbHas pabota mmo teme
«Kunemarnka. JluHamuka. 3aKOHBI
COXPaHEHHUsl B MEXAHUKE»

https://m.edsoo.rt/LNM6EK6YY

21

OcHOBHbIE MOJIO’KEHUS MOJIEKYJISIPHO-
KUHETUYECKOU Teopuu. bpoyHOBCKOE
newkenne. Anddysus

https://m.edsoo.rt/OEY9VYU2B

22

XapakTep OBUXKEHUS U
B3aUMOMEHUCTBUS YaCTUL] BELIECTBA.
Mopnenu CTpoeHuUsl Ta30B, KUAKOCTEN
U TBEPABIX TEJ

https://m.edsoo.ru/AUV2ZDR3X

23

Macca moneky. Konnuectso
BewectBa. [locTostHHas ABoranpo

https://m.edsoo.ru/FL1IBAQD13

24

Tennosoe paBHOBecue. Temneparypa
u e€ nusMmepenue. lllkana remnepatyp
Ienbcus

https://m.edsoo.ru/WPNY6QASZ

25

Hneanvusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

https://m.edsoo.ru/UKJFVSBZ0O

26

AOcomoTHas TeMIepaTypa Kak Mepa
cpeaHel KHHETUYECKON SHEePruur
JBW)KEHHUS MOJIEKYJ. Y paBHEHUE
Menpaeneesa-Knaneiipona

https://m.edsoo.ru/BXUDVDG2F

27

3akoH JlanbToHa. ['a30Bble 3aKOHBI

https://m.edsoo.ru/Y3IWB66I3A

28

JlaboparopHnas padora
«HccnenoBanue 3aBUCIMOCTH MEXKIY
napameTpamMu COCTOSTHUS
Pa3pesKEHHOTO razay

https://m.edsoo.ru/35DBLKT96

29

H3onpoueccsl B HaeaJbHOM ra3e u ux

https://m.edsoo.ru/OZJ3KZNJ5




rpadpuuecKoe MpeaCcTaBICHHE

30

BnyTtpeHnHss sHeprus
TEPMOAMHAMHYECKOHN CUCTEMBI U
criocoObI e€ n3meneHust. Konnuectso
TEIUIOTHI U padoTta. BHyTpeHH:s s
SHEPTHs OTHOATOMHOT'O HIEAJTbHOTO
rasa

https://m.edso0.ru/9JQITVXIS

31

Bune! Tennonepenaun

https://m.edsoo.ru/36JJI20W9

32

VY aenbHas TEIIOEMKOCTb BELLIECTBA.
KonuuecTso TennoTsl npu
terionepenaye. AnuadaTHbIN
npoLecc

https://m.edsoo.ru/5SK3Y4H86L

33

IlepBelii 3aKOH TEPMOAUHAMUKH U €0
IIPUMEHEHUE K H30MIpoueccam

https://m.edsoo.ru/2ZHO6R3GAS

34

HeoOparumocTs nporiieccos B
npupoae. Bropoii 3akoH
TCPMOAMHAMUKHA

https://m.edsoo.ru/S8SLWDFTS

35

IMpunuun neiicreusa u KII/{ Tennosoii
MAIIHHBI

https://m.edsoo.ru/DLCDEAAUC

36

Iukn Kapno u ero KIIJ{

https://m.edsoo.ru/4XPSAO0VIM

37

DKoJnoruyeckue mpoodIeMsl
TEIIOOHEPTEeTHKU

https://m.edsoo.ru/P07ZMYMSI

38

O6obmaromuii ypok «MonexynspHas
¢uznka. OCHOBBI TEPMOIMHAMUKI

https://m.edsoo.ru/9EKZODDWP

39

KontponbHas pabota mmo teme
«Monexkynspaas ¢puznka. OCHOBBI
TCPMOAUHAMUKID

https://m.edsoo.ru/RCARYE6ZX

40

[TapoobpazoBaHue U KOHIEHCALHSI.
Hcnapenue u kuneHue

https://m.edsoo.ru/X480Q078EE

41

AOCOJTIOTHAS U OTHOCHTEJIbHAS
BJIAKHOCTb BO3ayxa. HacblmeHHbIiH
nap

https://m.edsoo.ru/9SHVAEBMM




42

Teépnoe Teno. Kpucraninuueckue u
amopHbIe Tea. AHU3OTPOIHS
CBOWCTB KpHUCTaJLIOB. Kuakue
kpuctayibl. CoBpeMeHHbIe
MaTepuabl

https://m.edsoo.ry/IXFWLMZNK

43

[InaBnenne U KPUCTAIITHU3ALIUSA.
VYV nenpHas TEIJIOTA IUIABICHUS.
Cybnmumanus

https://m.edsoo.ru/OX117G6MR

44

YpaBHeHHe TemIoBOro anaHca

https://m.edsoo.ru/OIUXGN2I1

45

OnexTpusanus Tea. DIeKTPUUEeCKUN
3apsia. JlBa BUa 3IEKTPUIECKUX
3apsA0B

https://m.edsoo.ru/QJ2S7TWSBM

46

[IpoBogHUKH, TUITEKTPUKU U
MOy TPOBOHUKH. 3aKOH COXPAHECHHUSI
3JIEKTPUUECKOTO 3apsizia

https://m.edsoo.rv/F3YVPQUYH

47

Bsaumoneticteue 3apsioB. 3aKOH
Kynona. ToueuHblii 371€KTpUYECKUN
3apsin

https://m.edsoo.ru/SU3BUOTHH

48

Hanps:k€HHOCTB 37€KTPUIECKOTO
nosist. IlpuHnun cynepnosuuuu
BNIEKTPUYECKUX noJiel. JIunun
HAMPSKEHHOCTHU

https://m.edsoo.ru/9IKAWD2V6

49

Pabota cun 35eKTpOCTaTHIeCKOTO
nons. ITorenuman. PasHoctb
OTEHLINAJIOB

https://m.edsoo.ru/VOPDY9ASLF

50

HpOBOI[HI/IKI/I " JUSJICKTPHUKU B
SJICKTPOCTATUICCKOM IIOJIC.
I[I/IBJ'IGKTpI/ILIeCKaSI MPOHULAEMOCTD

https://m.edsoo.ru/12P2S3127

51

OnextpoémkocTh. Konnencarop

https://m.edsoo.ru/B1UPRD52W

52

DJNEKTPOEMKOCTD TJIOCKOTO
KOHJIEHCATOpa. DHEPTHUs 3apsKEHHOTO
KOHJIEHCAaTopa

https://m.edsoo.ru/XPUKP82V8




53

Jlaboparopnas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHAeHcaTopa"

https://m.edsoo.ru/PBGM4F 845

54

[IpuHumn neicTBUA U NPUMEHEHUE
KOHJIEHCATOPOB, KOMMUPOBAIBHOTO
ammnapara, CTPyHHOr0O IpUHTEpa.
DJEKTPOCTATUYECKAS 3aIIUTA.
3azemiieHHE 3JIEKTPONTPHOOPOB

https://m.edsoo.ru/H3Q9PNHYY

55

DNEeKTPUIECKHUHA TOK, YCIOBHUS €T0
cyuiectBoBaHusA. [10CTOSHHBIN TOK.
Cuna toka. HanpsixeHue.
Comporusnenne. 3akon Oma 11st
y4JacTKa [enu

https://m.edsoo.ru/D6Y72A4B7

56

[NocnenosarenbHOE, MapasieIbHOE,
CMELIaHHOE COeIMHEHHE
npoBoanukoB. Jlaboparopuas padora
«I/IsyquI/Ie CMCIIaAHHOI'O COCANHCHUA
PE3UCTOPOB»

0.5

https://m.edsoo.ru/SLKT3UPUR

57

PaboTa 1 MOITHOCTB 3JEKTPUIECKOTO
toka. 3akoH Jxoyns-Jlenna

https://m.edsoo.rw/LESHA2A3M

58

3axon Oma 11 ToJaHOH (3aMKHYTOI)
snekTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«H3mepenne D/IC ncrouHnka Toka u
€r0 BHYTPEHHErO COMPOTUBIICHUS)

0.5

https://m.edsoo.ru/YNSBF7PBS

59

PesepsHblii ypok. KonTposbHas
pabora o Teme "DneKTporuHaAMHKA"
/ Beepoccuiickast mpoBepOUHast
pabora

https://m.edsoo.ru/MFM6EIE5SX

60

O6o0maromuii ypok
«DNeKTpoANHAMUKAY /
Bcepoccuiickast mpoepouHas paboTa

https://m.edsoo.ru/P8§6 MDY 07H

61

DNeKTpoHHas IPOBOAUMOCTD
TBEPABIX METAJIOB. 3aBUCHMOCTD

https://m.edsoo.ru/ WMNNBQI9H




COINPOTHUBJIEHUS] METAJIJIOB OT
temnepaTypbl. CBEpXITPOBOIUMOCTD

62

DNEeKTPUIECKHIA TOK B BAKyyMe.
CBolicTBa 3JIEKTPOHHBIX TYYKOB

https://m.edsoo.ru/4CCYCJ785

63

[TonynpoBopHUKH, HX COOCTBEHHAS U
IpUMecHasi MpoBoAUMOCTh. CBOiCTBa
p—n-nepexona.
[TosrynnpOBOAHUKOBBIE TPUOOPHI

https://m.edsoo.ru/S55A1DQUR

64

DIIeKTpUUECKHil TOK B pacTBOpax U
pacriaBax 3JeKTPOJIUTOB.
DNIEKTPONUTHYECKAS] TUCCOLIHALINS.
DJIEKTPOJIN3

https://m.edsoo.ru/QUOQUWVI1

65

DJNEKTPUUECKUH TOK B ra3ax.
CamocTosiTenbHbIN 1
HECAMOCTOATENbHBIN Pa3psiA.
Mognus. [1nazma

https://m.edsoo.ru/2VX2KLFQA

66

DnexTpudeckne mpudopsl U
YCTPOMCTBA U UX MPAKTUYECKOE
npumMeHenue. [IpaBuna TeXHUKH
Oe3omacHoOCTH

https://m.edsoo.ru/KJAO2KUPS

67

KontponbHas pabota rmo teme
«Qnexrpoctatuka. IIocTOsTHHBIHI
SNIEKTPUYECKUI TOK. TOKH B
PA3JIUYHBIX Cpemax»

https://m.edsoo.ru/PASKIGWP4

68

PesepeHbIii ypok. O000maromii
ypok no Temam 10 knacca

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO YACOB I10
IMTPOTPAMME

68




11 KVIACC

No

n/n

Tema ypoxa

Koan4yecTBo 4acos

Bcero

KonTtpoabnsbie
padoThI

IIpakTHYeckne
padoThI

Mara
H3y4YeHUus

DneKTpoHHbIe IU(pPOBbIE
o0pa3oBaTejibHbIE pecypchl

IlocTosiHHBIE MATHUTHI H UX
B3auMoAecTBre. MarauTHOE MoJIe.
BexTop MarHUTHON MHAYKLUU.
JIMHUM MarHUTHON MHAYKUUH

https://m.edsoo.ru/4ADMOYIIN6

MarauTtHoOe 1oJjie NpOBOIHHUKA C
TokoM. OmbIT DpcTena.
B3aumonelicTere NPOBOAHUKOB C
TOKOM

https://m.edsoo.ru/1L5CT47FX

JlaboparopHnas padora «3yuenue
MArduTHOIO MOJIA KaTYHIKHU C TOKOM»

https://m.edsoo.ru/HGHXLNLRZ

JlelicTBHE MarHUTHOTO MOJIsT Ha
pOBOAHMK ¢ TokoM. Cuna Amnepa.
JlaboparopHnas padora
«HccnenoBanue neucTBUs
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM»

https://m.edsoo.ru/UVHDISEX4

JlelicTBHE€ MarHUTHOTO MOJIS Ha
JBIDKYIIYIOCS 3aPsDKEHHYIO YaCTHILY.
Cuna Jlopenna. Pabota cuierl
Jlopenua

https://m.edsoo.ru/7TABZQGQC9

DNeKTpOMarHuTHast UHAYKIHS.
IToTox BEKTOpa MarHUTHON
uHaykuauu. JJC nanykunn. 3akoH
3JEKTPOMArHUTHON MHAYKLNUU
Dapanes

https://m.edsoo.ru/VA26C9C3J

JlaboparopHnas padora
«HccnenoBanue sBICHUS
BHGKTpOMaFHHTHOﬁ WHAYKIOUN»

https://m.edsoo.r/XZSSMQCBU




HuayktusHOCTh. ABNEHUE
camouHaykuuu. IJ1C
CaMOMHIYKLUHU. DHEprusi
MArHUTHOTO TIOJISI KATYILIKH C TOKOM.
DJIEKTPOMATrHUTHOE TOJIe

https://m.edsoo.ru/EOTONSAEA

TexHuueckue yCTpoONCTBA U UX
MIPUMEHEHNE. TOCTOSTHHBIE MATHUTBI,
3JIEKTPOMArHUTBL, 3JIE€KTPOJABUIaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHLI,
WHAYKLUOHHAs N1€4Yb

https://m.edsoo.ru/UWNLFA9L6

10

Ob6obmaromuii ypok «MarHutTHoe
I10JIE. 3HeKTpOMaFHI/ITHa$I HWHAYKIOUA»

https://m.edsoo.ru/COBOSBGMC

11

KontponbHas pabota mmo teme
«MarnutHoe nose.
aﬂeKTpOMaFHI/ITHaﬂ HWHAYKIUSA»

https://m.edsoo.ru/8X637ELEU

12

CBoOOIHBIE MEXaHIUYECKUE
konebanus. ['apmMornyeckue
KosebaHus. YpaBHEHNE
rapMOHWYECKUX KOJIEOaHMIA.
IIpespanienue sHeprun

https://m.edsoo0.rt/9Y6GYWEVP

13

JlaboparopHnas padora
«HccnegoBanne 3aBUCHMOCTH
neproaa MaJjbIX KoJeOaHwuii rpy3a Ha
HUTHU OT AJHHBI HUTH U MaCChbI I'py3a»

https://m.edsoo.ru/DPZ8KR61C

14

KonebarenpHbiil koHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHUS B
U/IeaIbHOM KOJ1e0aTeIbHOM KOHTYpE.
AHaJorus Mexxay MexaHM4eCKUMHU U
3JIEKTPOMATHUTHBIMHU KOJIEOAHUSIMH

https://m.edsoo.ru/H6JCOSBAD

15

®opmyia TomcoHa. 3akoH
COXpPAaHCHUSA SHEPTUU B UACATIBbHOM
KOJIe0aTeNbHOM KOHTYPE

https://m.edsoo.ru/MHNWD2LHU

16

IIpencraBnenue o 3aTyxXarIKUX

https://m.edsoo.rt/FMBDWPPG4




Konebanusx. BoHy KIeHHbIE
MexaHudeckue kojedanus. Pe3oHaHc.
BoiHy K I€HHBIE 3JIEKTPOMAarHUTHBIE
KoJieOaHMsI

17

ITepemennelii Tok. CuHyCOMIAIbHBIN
MEePEMEHHBIN TOK. MOITHOCTH
MEPEMEHHOr0 TOKa. AMIUIUTYIHOE U
JNENUCTBYIOLIEE 3HAYEHUE CUIIbI TOKA U
HaIpPsKEHUs!

https://m.edsoo.ru/VDEY XRVUI

18

Tpaucdopmarop. [IponssoacTso,
nepenaya u notpedieHune
3JIEKTPUYECKON SHEPTrUn

https://m.edsoo.ru/1ZWZULSQK

19

YCTpOUCTBO U MPAKTHYECKOE
MIPUMEHEHHUE HJIEKTPUIECKOrO 3BOHKA,
reHepaTopa NePEeMEHHOrO TOKA,
JIMHUI 3JIEKTponepenay

https://m.edsoo.ru/93Z12W40Q0Q

20

DKONOrn4YecKue pUCKU Mpu
MPOM3BOJICTBE IEKTPOIHEPTHH.
Kynprypa ncrnonb3oBaHust
3JIEKTPOSHEPTUU B TOBCEIHEBHOM
KU3HH

https://m.edsoo.ru/3ADUNYKWNO

21

Mexanudeckue BOJIHBI, YCJIOBUA
pacnpocTtpaHenus. llepuoa.
CxopocTh pacnpOoCTpaHEHUs U AJIMHA
BOJIHBI. HonepequIe " IPOAOJIbHBIE
BOJIHBI

https://m.edsoo.ru/W2XBOR3H]J

22

3Byk. Cxopoctb 3ByKa. ' poMKOCTB
3Byka. Bricora ToHa. TemOp 3Byka

https://m.eds00.ru/Z827Q6V70

23

SHGKTpOMaFHI/ITHbIe BOJIHBI, UX
cBoOMCTBa U ckopocTh. Ikana
SJICKTPOMAriuTHBIX BOJIH

https://m.edsoo.rt/SWB57C06X

24

HpI/IHLII/IHbI pPaaruoOCBA3H U
TCJICBUACHUA. Paspurue CpEACTB

https://m.edsoo.ru/2WQTSLGLV




c¢BsA3U. Paguonokanus

25

KonrponbHas padora «Konebanus u
BOJTHBD)

https://m.edsoo.ru/IHURONSOB

26

[IpssmonuHeliHOe pacnpOCTpaHEHUE
CBETa B OHOPOAHOM cpere.
ToueuHblil HCTOYHUK cBeTa. JIyd
CBETa

https://m.edsoo.ru/HUF74ANDOW

27

OTtpakeHue cBeTa. 3aKOHbI
oTpaxkeHus ceera. IlocTpoeHue
n300paKeHMI B TUIOCKOM 3€pKaJie

https://m.edsoo.ru/IMBKOQM?227

28

IIpenomnenue ceera. IlonHoe
BHYTPEHHEE OTPa’KEHUE.
IIpenenpHbIi yroa NOJIHOrO
BHYTPEHHEI0 OTPa’KeHUs

https://m.edsoo.ru/V49RISTRN

29

Jlaboparoprast pabora «3mepenue
MOKA3aTeJIsl MPEJOMIICHHS CTEKJIa

https://m.edsoo.ru/JO2EIM1DQ

30

JIunsel. [Toctpoenue n3obpakeHuii B
JauH3e. PopmyJia TOHKOM JIMH3bL
YBeandueHne JUH3bI

https://m.edsoo.ru/W2MMS9KJC

31

JlaboparopHnas padora
«HccnenoBanue CBONCTB
n300paKeHMI B IMH3AX»

https://m.edsoo.ry/Q1ZCMW980

32

Hucnepcus csera. CIOXKHBINA COCTaB
6enoro ceera. Liser. JlaboparopHas
pabora «Habnronenne nucnepcuu
CBETa»

https://m.edsoo.ru/KOOWVKEI11

33

Unrepdepenuus ceera. Judpakums
cBeta. JludpakroHHas pemeéTKa

https://m.edsoo.ru/CSLCRSEJI

34

ITonepedHOCTHL CBETOBBIX BOJIH.
Ilonspuszauus ceera

https://m.edsoo.1u/Q2118XYOJ

35

Onrrueckue mpuOOPBI U yCTPOHCTBA
U YCJIOBHSI UX O€30MacHOro

https://m.edsoo.ru/M5127JYGT




MPUMCHCHUA

36

I'panuwbl npuMeHuMoOCTH
KJIACCHYECKON MexaHukU. [locTynaTsl
CHeLHaIbHON TeOpUn
OTHOCHUTEJIbHOCTH

https://m.edsoo.ru/PS8GB9FJ5N

37

OTHOCHUTEILHOCTE
OTHOBPEMEHHOCTH. 3aMeIJICHHe
BPEMEHH U COKpAIIEHUE JIJTMHbI

https://m.edsoco.rt/OVLMCN6B2

38

DHeprust U UMIYJIbC PEIATUBUCTCKON
yacTulibl. CBSA3b MacChl C S3HEPTUeE U
UMITYJIbCOM. DHEPIHUsl MOKOsI

https://m.edsoo.ry/190ZY4BUB

39

KontponbHas padora «OnTuka.
OcHOBBI crielIMabHOM Teopuu
OTHOCHTEJIbHOCTH)

https://m.edsoo.ru/L8689JPLI

40

®otonbl. Dopmyna [1nanka. Dueprus
U UMITYJIbC POTOHA

https://m.edsoo.ru/ZL6P161. A0

41

OTkppITHE U HCCTIENOBAHUE
dorosdpdexra. Ombitel A. T
Cronerosa

https://m.edsoo.ru/PGL5XXSRO

42

3akonbl potorddekra. YpaBHeHUE
DitainreitHa 115 poroaddexra.
«Kpacnas rpanuna» porosddexra

https://m.edsoo.ru/YLCK770G8

43

Jasnenue ceera. Onbrrel 1. H.
JleGeneBa. XuMHUUeCcKkOe NEHCTBUE
cBeTa

https://m.edsoo.rt/EGO6ZQ1SA

44

Texnuueckue ycTpoucTsa u
NPaKTUYECKOE MPUMEHEHHE:!
dotoseMenT, GOTOAATUHK,
COJIHEUHast baTapesi, CBETOMON

https://m.edsoo.ru/UFQDRSL5SM

45

Perenue 3amad no teme « DJIEMEHTEI
KBAaHTOBOM OITUKUY

https://m.edsoo.ru/ZE73A67B1

46

Mognenb atoma Tomcona. OTIBITEL

https://m.edsoo.ru/FIC11POHN




Pesepdopna no paccessHIIO 0-4aCTHII.
IInanerapHas MoJeab aTOMa

47

IToctynare! bopa

https://m.edsoo.ru/6X7GFHZ9X

48

Uznyuyenne u noruouieHne GOoTOHOB
IpU Iepexoie aToMa ¢ OJHOTO
YPOBHsI SHEPruu Ha Apyroi. Buasl
CIEKTPOB

https://m.edsoo.ru/NNSBHZYBE

49

BoaHoswle cBoiicTBa yacTul. BOTHEI
ne bpoiina. KopnyckynspHo-
BOJTHOBOM ayanu3M. CIIOHTaHHOE U
BBIHY>KJE€HHOE U3JTyUYCHHUE

https://m.edsoo.ru/J710TLFCO

50

OTtkpbITHE pagUOAKTUBHOCTH. OTBITHI
Pesepdopna no onpenenenuto
COCTaBa PaJMOAKTHUBHOIO M3JTyUCHUS

https://m.edsoo.ru/TSJFUU3TP

51

Caotictsa anb(da-, 6era-, ramma-
u3nydyeHus. Bausaue
PaANOAaKTUBHOCTH HA KUBBIC
OpPraHU3MBI

https://m.edsoo.ru/UQIRQS0Z5

52

OTkppITHE IPOTOHA U HEUTPOHA.
Wzoronel. Anbda-pacman.
DNEeKTPOHHBIA U TIO3UTPOHHBIHN OeTa-
pacnaa. 'aMma-nusnydyenue

https://m.edsoo.ru/H2XTHOG3E

53

DHeprus CBsi3U HyKJIOHOB B SIAPE.
AnepHble peakuuu. AnepHblii
peaxtop. [Ipobnembl, mepCneKTUBHI,
SKOJIOTHUECKHUE aCTIEKTHI SIACPHON
SHEPTEeTHKU

https://m.edsoo.ru/CFJYJSSIG

54

DnemMeHTapHble YacTULlbl. OTKpPbITHE
NMO3UTPOHA. MeTObI HAOMIOIEHUS U
PErucTpaLuy 1eMEHTAPHbBIX YaCTHLI.
Kpyrnstii cron « PyHIaMeHTaIbHbIE
B3aUMOAENUCTBUSA. ENUHCTBO
bu3nIeCcKON KapTUHBI MUPa»

https://m.edsoo.ru/SUC62U40A




55

DTarnbl pa3BUTHsL ACTPOHOMMUHU.
[IpuknagHoe 1 MUPOBO33PEHUECKOE
3Ha4YeHHE aCTPOHOMUU. Bun
3Bé3nHOrO HeOa. Co3Be3aus, ApKue
3Bé3I[bI, IUIAHETBI, UX BUOAUMOC
neukenne. CoHevHas CUCTeEMa

https://m.edsoo.ru/5SPXS219VY

56

Coanue. ComHeuHas aKTHBHOCTD.
Hcrounuk sHepruu ConHua U 38€31

https://m.edsoo.ru/1JZR54JA0Q

57

3BE3MbI, UX OCHOBHbLIE
XAPAKTEPUCTUKH. 3BE3IbI TJIABHOM
MOCJIEIOBATENBPHOCTH. BHyTpeHHEE
cTpoeHue 38€311. COBpeMeHHbIE
MPEICTABJICHHSI O TIPOUCX OKICHUU U
aBosroiun CoJIHIA U 3BE3]

https://m.edsoo.ru/GGD3W7470

58

Muneunsiii I1yTe — Hama I'anaktuka.
ITonoxenue u asuxenue CoiHIa B
I'anaxtuke. I'anaktuxku. Y€pHoie
ABIPBI B IIPax rajlakTUK

https://m.edsoo.ru/L2U4S1HU2

59

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

https://m.edsoo.ru/9IWRLVWNN

60

Hepemennbie npoOemMbl aCTpOHOMUU

https://m.edsoo.ry/LIHNL2MCF

61

KonrponbHas pabora «QJIeMeHThI
ACTPOHOMHUU U aCTPOPHUIUKIY

https://m.edsoo.ru/TXTTCT488

62

O6o0maromuii ypok. Pose ¢usukn u
aCTPOHOMHHU B 3KOHOMUYECKO,
TEXHOJOTUYECKOH, COIMAILHON U
STUYECKOM chepax AesiTeIbHOCTH
YEJIOBEKA

https://m.edsoo.rt/ WNJSCRXYD

63

O6o6maromuii ypok. Posb u Mmecto
($U3MKH U ACTPOHOMUH B
COBPEMEHHOU HAYYHOU KapTHHE MHUpa

https://m.edsoo.ru/2PFPB2SUF




64

O6o0maromuii ypok. Poib
¢busnveckoit Teopuu B
(dbopMupOBaHUY TIPEACTABICHUH O
busnveckoil KapTHHE MUpa

https://m.edsoo.ru/Y29SVPCVR

65

Ob6o0maromuii ypok. Mecto
¢busnveckoil KapTHHBI MUpa B 001IeM
psily COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX NPEACTABICHUN O MPUPOAE

https://m.edsoo.ry/LKNUIKHZH

66

PesepBHbIil ypok. MarautHoe nosne.
DIeKTpOMarHuTHast HHAYKIHS

https://m.edsoo.rw/EVMFIQTP6

67

Peszepshbiii ypok. Ontuka. OCHOBBI
CIeLHaIbHON TEOpUn
OTHOCHUTEJIbHOCTH

https://m.edsoo.ru/ESABJRKSL

68

Pesepnriii ypok. Kantosas gusuka.
DJnieMeHTbl aCTPOHOMUU U
acTpoU3HKH

https://m.edsoo.ru/RARQLVO2J

OBIIEE KOJIMYECTBO YACOB I10
IMTPOT'PAMME

68







HNPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOI OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KVIACC

Kon
NMPOBEPSIEMOT0
pe3yJbTaTa

IIpoBepsiemble IpeaAMETHbIE PE3yJbTATEI 0CBOCHHS OCHOBHOH
o0pa3oBaTe/ibHOI IPOrPaMMBbI CpeHero 00mero o0pa3oBaHus

10.1

JleMOHCTpHUpOBaTh Ha MNpUMepax pojb W MeCTO (U3UKH B
(bopMUPOBaHUH COBPEMEHHON HAy4YHOW KapTHUHBI MUpPA, B Pa3BUTUU
COBPEMEHHON TE€XHUKU M TE€XHOJIOTUMN, B MPAKTUYECKON AEATEIbHOCTH

nroaen

10.2

YYUTBIBATH TPAHULBI IPUMEHEHHSI U3YYEHHBIX (PU3UYECKUX MOAEINEH:
MaTepHuajbHas TOYKA, MHEPLHaJbHAs CHUCTEMa OTCUETa, abCONOTHO
TBEPAOE TENIO, UACAIBHBIN ra3; MOJAEIU CTPOEHUsS ra3oB, KUAKOCTEN U
TBEPABIX TeJ, TOYEYHBIM 3JIEKTPUYECKUH 3apsii — MpPU PELIEeHUU

busnyeckux 3amaq

10.3

PacnioznaBate pusudeckue siBIeHUs (POLECCH) U OOBACHATh MX Ha
OCHOBE 3aKOHOB MEXAHHKH, MOJEKYJSIPHO-KMHETHUECKOH TEeOpUn
CTPOSHHsI  BEINEeCTBA W  JJIGKTPONUHAMHUKH. PaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE NBUKEHHE, CBOOOAHOE MaJeHHE
TeJ, OBW)KEHHE MO OKPY)KHOCTH, HWHEpLHs, B3aUMOICHCTBUE Tel,
nuddy3usi, OpPOYHOBCKOE NBUKEHHUE, CTPOCHUE JKUAKOCTEN U TBEPBIX

TeJN, W3MEHeHHe OoObéMa TeNnm TpPU HarpeBaHuu (OXJIAXKICHUH),

>
TCILUIOBOEC  PABHOBECCHC, HUCTIapCHHE, KOHACHCAIIMAA, IIJIaBJICHUC,
Kpuctajajinu3aunus, KUIICHUEC, BJIAXKHOCTD BO3yXa, ITOBBINICHUE
AABJICHUA rasda npu €ro HarpeBaHuu B 3aKPbITOM COCYAEC, CBA3b MEKAY
napaMeTpamMu COCTOAHHA ra3a B H30MNPOLECCAX,; JJICKTPpU3alUA TEI,

B3aUMOJEHCTBUE 3aPsiOB

10.4

OnuceiBaTh MEXaHUYECKOE JABIDKEHHE, HCIONb3ys  (U3HUYecKue
BEJIMYUHBI. KOOPAMHATA, MyTb, MEPEMELICHUE, CKOPOCTb, YCKOPEHHUE,
Macca Tena, CHJIa, HMIYJbC Tejla, KUHETHYECKas DHEPIus,
NOTEHIMaJbHAs JHEPrusi, MexaHudeckas pabora, MeXaHHYecKas
MOIITHOCTB; MPU OMHUCAHUH MPABHIIBHO TPAKTOBATh (PU3HUECKHIA CMBICI
UCTIONB3YEMBIX BEIMYMH, WX OOO3HAUeHWs W EAMHHLBI, HAXOIUTh
(bopMyIIBI, CBSI3BIBAIOIIUE NAHHYIO (PU3UUECKYIO BENMYHMHY C JPYTHMHU

BCJIMYHMHaAMH

10.5

OnuceiBaTh HU3YUYCHHBIC TCIJIOBLIC CBOMCTBA TeJI U TETJIOBLIE SABJICHUS,

UCTIONB3Ys (U3UYECKHe BEJIMYMHBI. NaBJICHUE Tasza, TeMIepaTypa,




CpE€AHAA KUHETHUYCCKAA SHEPTHUA XaOTUYCCKOrO ABUXKCHHUA MOJICKYII,
Cp€aAHCKBaApaTUiIHass CKOPOCTb MOJICKYJI, KOJUYCCTBO TCIJIOTHI,

BHYTpPEHHss1 »SHeprus, padora raza, Kod3(QQHUIMEHT TOJE3HOrOo

2
JOEWUCTBUS TEIUIOBOIO JABHUraTeNsd, NpPU ONHUCAHWM MPABUJIBHO
TPaKTOBaTh (PU3MYECKUH CMBICI HCIOJb3yeMbIX BEIHYUH, UX
00O3HaUYEHUsT W EOUHUIBI, HAaXOAUTb (POPMYJBI, CBA3BIBAIOIINE

AAHHYTO (I)I/ISI/ILIGCKYI-O BCJIMYHHY C APYTUMHU BEJIINYHUHAM

10.6

OnuceiBaTh M3y4YEHHbIE 3JIEKTPUUYECKHE CBOWCTBA BELIECTBA M
SNEKTPUYECKUE  sIBJICHHUsT  (TIpPOLIeCChl), HCMONb3ys  (pu3uueckue
BEJIMUMHBI.  OJIEKTPUYECKUI  3apsd,  JJEKTPHUYecKoe  IIOJe,
HANPSDKEHHOCTh  TIOJSI, TOTEHIMAJ, pPa3HOCTh MOTEHLHANOB, IPH
OMHCAaHUU MPABIWIBHO TPAKTOBATh (PU3UUECKUN CMBICH HCIIOIb3YEMbIX
BEJINYMH, WX OOO3HAYeHWs] M EIMHHULBL, YKa3bBaTb (POPMYJIBI,
CBSI3bIBAIOINME JAHHYIHO  (PU3UYECKYI0 BEIUYMHY C  JAPYTHMH

BCJIMYHMHaAMH

10.7

aHaTM3UpOBaTh (PU3MUECKHE TMPOLECCHl W SIBJICHUS, HCIOJb3Ys
¢dusnyeckne 3aKOHBI M MPUHIUIBL: 3aKOH BCeMHPHOTO Tsirotenus, L, 11
u III 3axonel HBIOTOHA, 3aKOH COXpAaHEHUsT MEXAHUYECKOU >HEPIHH,
3aKOH COXPaHEHMsI UMITYJIbCA, NMPUHIUN CYNEePIO3ZULUN CUJI, TPUHLIUI
paBHONPABUS HMHEPLHMAIBHBIX CHUCTEM  OTCYETa, MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHUIO CTPOCHMS BELECTBA, [a30BbI€ 3aKOHBI, CBS3b
CpenHEeW KHHETUYECKOW BSHEPruu TEIUIOBOrO [BWKEHUS MOJIEKYN C
abCOMIOTHOW TeMIepaTypol, MepBbId 3aKOH TEPMOAMHAMWKH, 3aKOH
COXpaHEHHUs1 JJIEKTPUUYECKOro 3apsiia, 3akoH KysoHa, mnpu 5ToM
pa3IuYaTh CIOBECHYIO (POPMYJNHUPOBKY 3aKOHA, €r0 MaTeMaTHUYECKOe

BBIPAKEHHUE U YCIOBUS (TPaHULbl, 00JACTH) MPUMEHUMOCTH

10.8

OOBSCHATH OCHOBHBIC NPUHLMIBI JEHCTBHS MAallWH, NPUOOPOB H
TEXHUYECKHX YCTPOHCTB, pasiuyaTb YCJIOBUS HMX 0€30MacHOro

HUCIIOJIB30BAHUA B HOBCGHHGBHOﬁ JKHU3HU

10.9

BrmonHaTh SKCIEPUMEHTHI MO UCCIICAOBAHUTO (1)I/ISI/I"IGCKI/IX SIBJIEHUU U
MIPOLIECCOB € UCIONB30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUH, IIPH
sToM (GopMynIHupoBaTh TpobieMy (3agady) W TUNOTE3y y4eOHOTO
SKCIEePUMEHTa,  coOMpaTh  YCTAHOBKY M3  MPEIJIOKEHHOTO

000pyIOBaHUs, MPOBOIUTE OIBIT U (HOPMYITHUPOBATH BHIBOJBI

10.10

OCYH_IGCTBJ'ISITB NnpsAMbI€ KW  KOCBCHHBIC H3MCPEHUA (I)I/ISI/ILIGCKI/IX
BCJIMYUH, MPU 5TOM BbI6I/IpaTb OIITUMAJIbHBIIA CIIOCOO U3MEPCHUA U

HUCIIOJB30BATh U3BECTHBIC MCTOAbI OLICHKH HOI‘peLHHOCTefI I/ISMepeHI/Iﬁ

10.11

UccnenoBaTh 3aBUCUMOCTH MEXAY (PU3NYECKUMH BEIUYHMHAMU C




UCTIOJIb30BAHUEM TIPSMBIX HM3MEPEHUH; TMpH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHPOBATh pPe3yJbTaThl MOJYYSHHOW 3aBUCHMOCTH
(u3nUecKUx BENWYUH B BUAE TaOMUIl U rpaduKoB, NenaTh BHIBOABI 1O

pe3yJbTaTaM UCCIeI0BaHUs

10.12

Cobnromate mpaBmya  O€30MacHOrO  TpyZa TMPH  NPOBENECHUH
UCCIIEIOBAHM B  paMkKax y4eOHOro SKCHepuMeHTta, y4ueOHO-
HCCJIENIOBATEIBCKON U IMPOEKTHON AESTENBHOCTH C HCIOJIb30BAHUEM

U3MEPUTENbHBIX YCTPOUCTB 1 1abOpaTOpPHOTo 000pyIOBAHHMS

10.13

Pemarp pacuérHble 3amaun ¢ SIBHO 3aaHHOH (PU3NYECKOH MOAEIBIO,
UCTIONB3YSl (PM3MUECKHE 3aKOHbI W TMPHUHLMWIBL, HA OCHOBE aHAJIN3a
yCIOBHS  3a7ayd  BbIOMpaTh  (PU3UUECKYI0  MOIEJb, BBIACNATH
(dusnueckue BENUYUHBI U (POPMYJIBI, HEOOXOAUMBIC Il €€ PeIleHUs,
MPOBOAUTH PACUETHI M OLICHUBATH PEAJIbHOCTD MOJYYEHHOTO 3HAUSHHS

(U3MUECKON BETUIMHBI

10.14

Pemartp Kaue€CTBECHHbBIC 3a0a4u: BBICTPaUBaTh JIOTUYECKU
HETPOTUBOPEUUBYIO LIETIOUKY PACCYKACHHI C OMOPOM HAa U3Y4YEHHBIE

3aKOHbI, 3dKOHOMECPHOCTHU U (I)I/ISI/ILIGCKI/IG SABJICHUS

10.15

Ucnonp3oBaTh mnpu  peumieHHH y4eOHBIX 3a7ad  COBPEMEHHBIC
WHQOPMALIMOHHbIE TEXHOJOTMH [UIA TIOMCKA, CTPYKTYPHUPOBAHHUS,
UHTEPIpPETALd U TIPENCTaBICHUS y4eOHOW W HAyYHO-TIOMYJISIPHOM
UHPOPMALIUY, TMOJYYEHHON W3 Pa3IHYHBIX HCTOYHHKOB, KPUTUYECKH

aHAJIM3UPOBATH NOTy4aeMyr0 HHPOPMALHIO

10.16

[IpuBoauTh TPUMEPHI BKJIAAa POCCHHCKUX U 3apyOeKHBIX YUYEHBIX-
$U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYIKAIOIIErO

MHpa, B pa3BUTUEC TCXHUKU U TEXHOJIOTHH

10.17

Hcnonp30BaTh TEOPETHUECKHE 3HAHUS MO (PU3MKE B TOBCEIHEBHON
JKU3HU 1151 obecrieueHus: 0€30MmacHOCTH MPU oOpalieHnn ¢ npudopamu
U TEXHUYECKMMM yCTPOWCTBAMHM, MJIsI COXPAHEHUs 310pPOBbsl H

COOIIOICHHST HOPM 3KOJIOTMYECKOTO TIOBEACHHUS B OKPY KaroIlel cpene

10.18

PabGoraTte B rpymme ¢ BBIIOJHEHHEM pPAa3JIMYHBIX COIHANBbHBIX POJIEH,
IUIAHUPOBATh  paboTy  TPYHOIbL,  PAUOHAIBHO  PaCHPEIENsiTh
O00SI3aHHOCTH H IUJIAHUPOBATH JESTEIBPHOCTh B HECTAHIAPTHBIX
CUTyalUsIX, aJC€KBATHO OLEHMBATH BKJAJ KaKIOr0 M3 yYaCTHUKOB

TPYIIIBI B PELICHHE pacCMaTpUBaeMON PpoOIeMbl

11 KVIACC




Kon
NMPOBEPSIEMOT0
pe3yJbTaTa

IIpoBepsiemble IpeaAMETHbIE PE3yJbTATEI 0CBOCHHS OCHOBHOH
o0pa3oBaTe/ibHOI IPOrPaMMBbI CpeHero 00mero o0pa3oBaHus

11.1

JleMOHCTpHUpPOBaTh Ha TMpUMepax pPojb W MeCTO (PU3UKU B
(hOpMHUPOBaHHH COBPEMEHHON HAy4YHOW KapTUHBI MHUpPA, B PA3BUTHU
COBPEMEHHON TE€XHUKU M TE€XHOJOTUM, B MPAKTUYECKON AEATEIbHOCTH

JrO/IeH, IEeJIOCTHOCTD U €UHCTBO (PHU3UUECKON KapTHHBI MUpPa

11.2

Y4UTBIBATH TPAHULBI TPUMEHEHHsI U3YYSHHBIX (PH3UUECKUX MOAEIEH:
TOYEYHBIN SJIEKTPUYECKHUH 3apsifl, siAepHas MOAEIb aTOMa, HYKJIOHHas

MOJIEJNIb aTOMHOTO Si/ipa MPH PeleHnH PU3NIECKHUX 3a/1a4

11.3

Pacno3HaBath (usndeckue siBieHUs (MPOLECCH) U OOBSACHITh MX HA
OCHOBE 3aKOHOB  SJEKTPOIAWHAMHKH W  KBAHTOBOH  (DU3HKH:
ANEKTPUYECKas TPOBOAUMOCTh, TEIUIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE  JEWCTBUS  TOKAa, B3aUMOJICHCTBHE MarHuTOB,
SNEKTPOMArHUTHAST WHIAYKOMSA, JEHCTBUE MAarHUTHOTO TIOJsl HA
NPOBOAHUK C TOKOM U JBIKYLIMHMCA 3apsifi, SJEKTPOMAarHUTHBIE
konebaHuss W BOJIHBL, MPSIMOJIMHEHHOE paclpOCTPaHEHHE CBETa,
OTPaXEHHE,  MpeJNoMJIeHHe,  uHTepdepeHuus, auppakuus |
NOJISIpU3alUsl CBETa, AUCHEepPCHsl cBeTa, (poTosnexkrpuueckuil 3PdexT
(boroaddext), cBeTOoBOE nmaBieHWE, BO3HUKHOBEHUE JIMHEHYATOrO
CIeKTpa aroMa BOJOpPOXA, ©CTECTBEHHAass M HCKYCCTBEHHas

PaanOaKTUBHOCTDb

11.4

OnuceiBaTh M3Y4E€HHbIE CBOICTBa  BeLIECTBa  (IJICEKTPHUECKHE,
MarHUTHBIE, ONTUYECKHE, HJIEKTPUUECKYI0 MPOBOAMMOCTD Pa3IHMYHBIX
Cpea) W DJIEKTPOMATrHUTHBIE SIBIEHUS (TPOLIECCHI), HCHOJIB3Ys
¢usndyeckne  BENMUWHBL  SJEKTPUYECKHHA  3apsd, CHJIAa  TOKa,
JNEKTPUYECKOE  HANPSDKEHHE,  SJEKTPUYECKOe  CONPOTHUBIICHHUE,
pasHocth moteHnuanos, JJIC, pabora TOka, WHAYKLUUS MarHUTHOTO
noJisi, crita Amnepa, cuna JIopeHa, HHOYKTUBHOCTD KaTYLIKH, SHEPTHs
3JIEKTPUYECKOTO M MArHUTHOTO TOJIEH, MEPUOJ U 4acTOTa KoJeOaHH B
konebaTrenbHOM  KOHType, 3apsii M CHia TOKa B IIpoLecce
rapMOHUYECKUX 3JIEKTPOMArHUTHBIX KosebaHuii, ¢dokycHoe
pacCTOsiHME W ONTHYECKAas CHJIa JIMH3BI, MPHU OMHCAHWUH TPABUIBHO
TPaKTOBaTb (U3NYECKUH CMBICT HCHOJb3YEMbIX BEJIWYHH, WX
o0O3HaYeHWsT M eOUHMLBL, YKa3biBaTb (POPMYJIbL, CBA3BIBAIOLINE

AAHHYHO (I)I/ISI/ILIGCKYI-O BCJIMYHHY C APYTUMH BECIUYHHAMU

11.5

OnuceiBaTh HU3YUYCHHBIC KBAHTOBBIC ABJICHHUA U MPOLECCHI, UCIIOJIb3YyHA

(I)I/ISI/ILIGCKI/IG BCJIMYUHBI. CKOPOCTb JJICKTPOMArHUTHBIX BOJIH, AJIMHA

BOJIHBI MW YacTOTa CBE€TA, JHEPrusds U HUMIYJbC (I)OTOHa, nepuon




nojgypacmnaga, OSHEPrusd CBA3M ATOMHBIX AACp, MNOPU ONHMCAHHUU
MPaBUJILHO TPAKTOBATH (I)I/ISI/ILIGCKI/Iﬁ CMBICJT UCMOJIB3YEMBIX BCJIIMYNH,
Ux o0o3HaYeHHsA U CAUHUILIBI, YKa3bIBaTb (I)OpMy.]'IbI, CBA3BIBAIOIIINE
AAHHYTO (I)I/ISI/ILIGCKYI-O BCJIUMYUHY C APYTUMH BCJIIUYUHAMU, BBIYUCIIATDH

3Ha4YeHUe (PU3NUECKON BETUINHBI

11.6

AHanu3upoBaTh (PU3MYECKHE TMPOLECCHl W SIBJICHUS, HCIOJB3YS
¢usnyeckne  3aKOHBI W MPUHUMNBL  3akoH Owma,  3aKOHBI
MOCJIEIOBATENBHOIO U MAapajljIeNIbHOTO COEJUHEHHUS] MPOBOJHUKOB,
3akoH Jlxoynsa — JleHna, 3aKOH 3JIEKTPOMAarHUTHON WHAYKLMH, 3aKOH
NPSIMOJIMHEMHOIO pacnpOCTPAaHEHUs! CBETa, 3aKOHbI OTPAKEHUS CBETA,
3aKOHbl  TPEJIOMJIEHUs]  CBeTa, YypaBHeHue  OUHIUTeHHa  1Js
dororddexra, 3aKOH COXPAHEHHS DHEPTHH, 3aKOH COXPaHEHUs
UMITyJIbCA, 3aKOH COXPaHEHUs DJJIEKTPUUECKOro 3apsia, 3aKoH
COXpaHEHUs  MaccoBOro  uucia, nocryiarel bopa,  3akoH
paAMOAaKTUBHOIO pacraja, IMpd O5TOM pas3judaTh CIOBECHYIO
(bOpMYyITUPOBKY 3aKOHA, €r0 MaTEeMAaTUYECKOE BBIPAKEHUE U yCIIOBUS

(rpanunbl, 006J1ACTH) MPUMEHUMOCTH

11.7

Onpenens{Tb HalpaBJICHUEC BCKTOpa HWHAYKLWMH MArHUTHOI'O TIIOJIA

MPOBOJHUKA C TOKOM, CHJIbI AMriepa u cujbl JlopeHua

11.8

Ctpouts 1 ONUCHIBATL N300pakeHNE, CO34aBAEMOE IIJIOCKIM 3€PKaJIOM,

TOHKOU JIMH30U

11.9

BrmonHaTh SKCIEPUMEHTHI MO UCCIICAOBAHUTO (1)I/ISI/I"IGCKI/IX SIBJIEHUH U
MIPOLIECCOB C HUCIONIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUH, IIPU
sToM (GopMynIHupoBaTh TpobieMy (3agady) W TUNOTE3y y4eOHOTO
SKCIEePUMEHTa,  coOMpaTh  YCTAHOBKY M3  MPEIJIOKEHHOTO

000pyIOBaHUs, MPOBOIUTE OIBIT U (HOPMYITHUPOBATH BHIBOJBI

11.10

OCYH_IGCTBJ'ISITB npsAMbI€ KW  KOCBCHHBIC H3MECPCHUA (I)I/ISI/ILIGCKI/IX
BCJIMYUH, MPU 5TOM BbI6I/IpaTb OIITUMAJIBHBII CIIOCOO U3MEPCHUA U

HUCIIOJB30BATh U3BECTHBIC MCTOAbI OLICHKH HOI‘peLHHOCTefI I/ISMepeHI/Iﬁ

11.11

UccnenoBaTh 3aBUCUMOCTH (PH3MUYECKUX BEIMYHH C HCIOJIb30BAHHUEM
OPsIMBIX ~ M3MEPEHUN, TNpH 3TOM KOHCTPYHPOBaTb  YCTaHOBKY,
¢bukcupoBaTh pe3yJbTATHl MOJYYCHHOH 3aBHCUMOCTH (PH3HMUECKUX
BEJINYHMH B BHJE TAOJNUI U TPadyKOB, IeJaTh BBIBOIBI IO PE3yJIbTaTaM

HUccjaeaoBanus

11.12

Cobmogate mpaBmia 0Oe€30macHOro TpynAa TMpPU  MPOBEOEHUHU
UCCIIEZIOBAaHNI B paMKax yd4eOHOTrO OKCIEepUMEHTa, y4eOHO-
UCCIIEOBATENBbCKON U MPOEKTHOH AEATENbHOCTH C HUCIOJb30BAHUEM

U3MEPHUTENIbHBIX YCTPOICTB 1 1abopaTopHOro 0OopyaoBaHUs




11.13

Pemarp pacuérHble 3amaun ¢ SIBHO 3aaHHOH (PU3NYECKOH MOAEIBIO,
UCTIONB3YSl (PU3UYECKHE 3aKOHbI U TNPHUHLMIIBI, HA OCHOBE aHAJIM3a
yCIOBHS  3a7ayd  BbIOMpaTh  (PU3MYECKYI0 MOHEb, BBIACNATH
¢dusnveckne BEMUUUHBI U (POPMYJIbI, HEOOXOMUMBIE U €€ PeIleHHs,
NPOBOIAUTH PACUEThI M OLICHUBATH PEATbHOCTh MOJYYEHHOTO 3HAYCHHS

(U3MUECKON BETUIMHBI

11.14

Pemartp Kaue€CTBECHHbBIC 3a0a4u: BBICTPaUBaTh JIOTHYECKH
HETPOTUBOPEUUBYIO LIETIOUKY PACCYKICHHUI C OMOPOM Ha H3Y4YEHHBIE

3aKOHbI, 3dKOHOMECPHOCTHU U (I)I/ISI/ILIGCKI/IG SABJICHUS

11.15

Ucnonp3oBaTh mnpu  peumieHHH y4eOHBIX 3a7ad  COBPEMEHHBIC
UHQOPMALIMOHHbIE TEXHOJOTMH [UIA TIOMCKA, CTPYKTYPHUPOBAHHUS,
UHTEPIpPETAld M TPENCTaBICHUS y4eOHOW W HAy4YHO-TIOMYJISIPHOM
UHpOpPMALIUK, TMOJNYYEHHOH W3 Pa3IUYHBIX HCTOYHHKOB, KPUTHYECKH

aHAJIM3UPOBATH NOTy4aeMyr0 HHPOPMALHIO

11.16

OOBSICHATh NMPUHLUIMBI JEHCTBHUS MAaIIMH, TPUOOPOB U TEXHHUYECKUX
YCTPONCTB, pa3inyaTh YCJIOBHS HX O€30MaCHOrO HCIIONb30BAHUS B

IOBCEIHEBHOM KU3HU

11.17

[IpuBoauTh TPHUMEPHI BKJIAAa POCCHHCKUX U 3apyOEKHBIX YUEHBIX-
($U3MKOB B pa3BUTHE HAYKH, B OOBSCHEHHE MPOLIECCOB OKPYIKAFOIIETO

MHpa, B pa3BUTUEC TCXHUKU U TEXHOJIOTHH

11.18

Hcnonp30BaTh TEOpETHUECKUE 3HAHUS MO (PU3UKE B IOBCEIHEBHOM
KU3HH 17151 obecrieueHus1 0e30MacHOCTH MpU o0palieHnu ¢ npudopamu
U TEXHUYECCKUMHU YCTpOfICTBaMH, AL COXpPaHCHUA 3A0pPpOBbA U

COOIIOICHHST HOPM 3KOJIOTMYECKOTO TIOBEACHHUS B OKPY KaroIlel cpene

11.19

Paborare B rpynme c BBITOJHEHHEM PAa3IMYHbIX COLUAIBHBIX POJIEH,
TUTAHUPOBATh PAOOTY TPYIIIEL, PALIMOHAIBHO PACTIPEAEIATh OOSI3aHHOCTH
Y TUTAHUPOBATDH JEITENBHOCTh B HECTAHJAPTHBIX CUTYALMsIX, aA€KBATHO

OLICHUBATL BKJIAA KaXAOro Hn3 Y4YaCTHUKOB TPYyMNIbl B PEHICHUEC

paccMaTpuBaeMoi poOIeMbl




HHPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KVIACC

Kon
pa3aena

Kon nposepsiemoro
3J1eMeHTAa

IIposepsiembie 3JIeMeHTbI COAePKAHUSA

OU3HUKA U METO/JIbI HAVUHOI'O IIO3HAHUA

1.1

®dusnka — Hayka o npupone. Haydnele MeTonbI
MO3HAaHHUA  OKpykaromero  mupa.  Poip
SKCINEPUMEHTA U TEOPUM B NMPOLECCE MO3HAHUSA

NPUPOABI. DKCIIEPUMEHT B (pHU3HKe

1.2

MonenupoBanue (U3NYECKUX  SIBICHUH |
nponeccoB. Hayunble rumotesnl. Pusndeckue
3aKOHbI W TEOpPUH. | paHMLIbI NMPUMEHHUMOCTHU
¢dusnyeckux 3akoHOB. [IpHHLIUIT COOTBETCTBUS.
Ponp um wmecro ¢usukum B (HOpPMHUPOBAHUH
COBPEMEHHOM HAay4YHOW KapTUHBl MHpa, B

MPaKTUYECKOHN eATeIbHOCTH JIIo1el

MEXAHHKA

KMHEMATHKA

2.1.1

MexaHn4eckoe JABUXKCHHE. OTHOCUTEILHOCTD
MCXaHUYCCKOIo JABMKCHUA. CucreMa OTCuYéTa.

TpaexTopus

2.1

ITepemernenue, CKOpPOCTb (CpemHsisl CKOPOCTb,
MTHOBEHHAsI CKOpPOCTb) U YCKOpPEHHE
MaTepI/IaJIbHOfI TOYKH, HUX MNPOCKIHNU Ha OCHU
CUCTEMbI KOOPAWUHAT. CrnoxxeHue HepeMeH.[eHI/Iﬁ

U CJIOKEHUE CKOPOCTEN

PasHOMepHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHETHOE IBUKEHUE. I'paduku
3aBUCUMOCTHU KOOp/JWHAT, CKOpOCTH,
YCKOpEHUH, MyTH 51 NepeMeLeHUs

MaTepHaHbHOﬁ TOYKHU OT BPEMCHU

CoboaHoe nageHue. Y ckopeHrue CBOOOIHOTO




InaacHu:A

Kpusonuneiinoe nsumxenue. PasHOMepHOe
JABHIKCHUE MaTepHaanoﬁ TOYKH I10
OKPY>KHOCTU. YTJIOBas CKOPOCTb, JIMHEHHas
CKOPOCTb. Ilepuon 51 4acToTa.

LleHTpOoCTpeMUTENBHOE YCKOPEHUE

TexHuueckue yCTpoOiicTBa: CIHIOMETD,
IOBUKEHHE CHapsIOB, LEMHble U peMEHHbIe

nepenaiu

IIpakTuyeckue padoTHI. Hsmepenue
MI'HOBEHHOM CKOPOCTH. Hccnenosanue
COOTHOLUEHUS] MEXAYy MNyTAMH, NPOHAEHHBIMU
TEJIOM 32  [OCJedOBaTelbHble  paBHBIE
MIPOMEXYTKH BPEMEHU NPU PABHOYCKOPEHHOM
OBUXEHUM C Ha4dalbHON CKOPOCTBIO, PaBHOM
HyJ110. M3y4yeHue NBH)KEHUs LIapUKa B BI3KOH
KUAKOCTU.  M3yueHme  nBUDKEHUs — Tena,

OpOLIEHHOTO TOPU30HTAIBHO

22

TMHAMUKA

221

IIpuammn otHocutenvHOCTH ['anunes. Ilepserii
3akoH HerooTona. HMHepuuanbHble CHCTEMBI

OTCUéTa

222

Macca Tena. Cuna. IlpuHimn cyneprno3uuuu

CHIJI

223

Bropoii 3axkon HerooTOHa aisi MaTepuanbHOU
TOYKA B WHEPLUHAIBHON CHCTEME OTCUETa
(UCO). Tperuii 3akoH HeroToHa 1yt

MaTEPUAJIbHBIX TOYCK

224

3akoH BceMHUpPHOro TsiroreHus. Cujia TSKECTH.

IlepBas kocMuueckasi CKOpocTb. Bec Tena

225

Cuna ynpyrocrtu. 3akoH ['yka

226

Cuna tpenus. Cyxoe TpeHue. Cuna TpeHHUs
CKONBXKEHUS M CHJla  TPEHHUs  TOKOSL.
Kospdpuument tpenus. Cuna CONMpOTHBIICHUS

MpUu ABUXKECHUU TEJIA B dKUAKOCTU UJIU ra3e




227

IlocTtynatenbHO€ W BpalATEIbHOE IBUKEHUE

abCOIOTHO TBEPIOTO Tea

2238

MoOMEHT CHJIBI OTHOCHUTEJIBHO OCHU BpAIICHHAA.
IIneuo cunbl. YcnoBusi paBHOBECUS TBEPIAOIO
tena 8 UCO

229

Texuuueckue YCTPOMCTBA: MNOAIIMITHUKH,

ABUKECHUEC UCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktrueckue paboTel. M3yueHune IBHKEHUS
Opycka 1O HAKJIOHHOH IUIOCKOCTH TIOX
NEUCTBUEM HECKOJAbKHX Ccuil. Mccnenosanue
3aBUCHUMOCTH CUJI YIIPYTOCTH, BO3ZHHUKAOIIHUX B
nepopmupyemMoli mpy)kMHE U PE3HMHOBOM
oOpasue, OT BeMMYMHBI WX JehOpMarHH.

Hccnenosanue ycnoBuil paBHOBECHUS! TBEPIOIO

TEJIa, UMCHOUICTO OCh BpalllCHUA

23

3AKOHBI COXPAHEHHNA B MEXAHUKE

23.1

Hmnynec maTepuanbHOH TOYKH, CHCTEMBI
MaTepUANIbHBIX TOueK. Mmnyabc cunbl u

HU3MCHCHUE UMITYyJIbCA TCJIa

232

3akoH coxpaHeHus wumnyibca B HCO.

PeakTuBHOE nBUKEHUE

233

Pabora cujibl

234

MouiHocTh CUJIIBI

235

Kunernueckass 3Hepruss MaTepuajgbHONW TOYKH.

TeopeMa 0 KHHETUYECKON SHEPTUH

236

ITorenumansHass 3Heprus. IloTeHuumanbHas
SHEpPrus ynpyro aeGopMupOBaHHON MPYKUHBL.
IMoreHnmanbHass  dHepruss  Tejga  BOJMU3H

MOBEPXHOCTU 3eMJIU

2.3.7

HOTeHI_II/IaJ'IbeIe 1 HCNOTCHIIUAJIBHBIC CHIIBI.
CBs3b pa60TbI HCNMOTCHIIUAJIBHBIX CHUJI C
H3MEHEHHEM MEXaHU4eCKOU OHEPIrUur CUCTEMB]
TeJN. 3aKOH  COXPAHEHUSI  MEXaHMYECKOU

SHEpruu




2338 Ynpyrue u Heynpyrue CTOJIKHOBEHUs
239 TexHuueckue yCTpPOWCTBA. ABUXKEHUE DAKET,
o BOAOMET, KOIEp, NPYKUHHBII MUCTOJIET
IIpaktnueckue paborel. H3ydenue cCBs3u
2310 CKOPOCTEM TeJI MNpU HEyNpyroM  yaape.

UccnenoBanue cBsism  paboTel  CHJIBI €

H3MEHEHHEM MEXaHUYEeCKOH OHEPIruu T€jia

MOJIEKVIJIAPHAS ®U3UKA U TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJIAPHO-KMHETUYECKOU TEOPHU

3.1.1

OcHOBHBIE MIOJIOKEHHMS MOJIEKYJISIPHO-
KUHETUYECKOMN TEOPHHU. bpoyHosckoe
nswkeHue. luddysusa. Xapakrep ABIWKEHHUA U

BSaHMOI[efICTBHﬂ HaCTHL BCIIECCTBA

Mogenu CTpO€HUs Ta3oB, JKUAKOCTEH U
TBEPABIX TeJ U OOBSICHEHNE CBOWCTB BEIEeCTBA

Ha OCHOBE 3TUX MOJIENIEN

Macca wmonekysa. KoguuecTBo  BemiecTsa.

Ilocrosinnass ABoraapo

TennoBoe pasBHOBecue. Temmepatypa u eé

u3mepenue. lllkana remneparyp Llenbcus

Monenr  uzpeanpHOro  rasa. OcHoBHOE
ypaBHEHUE MOJIEKYJIIPHO-KHUHETHYECKON

TCOPUHU UACATBHOTO Ira3a

AOcomoTHas TeMmrepatypa Kak Mepa cpemHeil
KUHETUYeCKO SHEPruu TCIUIOBOI'O ABUKCHUA

yacTtul rasa. [llkana remnepatyp Kenbsuna

VYpasuenne Knaneiipona — Menaesneesa. 3aKoH

HanbToHa

I'azoBbie 3akoHbI. M30mpoueccrl B MaealbHOM
ra3e¢ ¢ IOCTOAHHBIM KOJHUYECTBOM BCHICCTBA:

u30TepMa, H30X0pa, uzobdapa

Texnuueckue YCTPOMCTBA! TEPMOMETD,

Oapomerp

3.1.10

[Ipaktrueckue padotel. M3mepeHue Macchel




BO3/lyXa B KJIaCCHOH koMmHare. HMcciaenoBanue
3aBUCUMOCTHU MECKAY MNapaMeTpaMn COCTOAHUA

Pa3pEeKESHHOrO rasza

3.2

OCHOBbI TEPMOJIMHAMUKH

3.2.1

TepmonuHamuueckass cucrema. BHyTpeHHss
SHEPrusi TEPMOAUHAMHMYECKOW CHCTEMBI U

CIIOCOOBI €€ U3MEHEHUS

322

KonnuectBo Teruorel u paborta. BHyTpeHHss

SHEPIrusg OAHOATOMHOT'O MACAJIBHOIO ra3a

323

Buger Temyonepegaun:  TEIIONPOBOAHOCT,
KOHBEKLUsA, U3JIydeHHe. TernoéMKOoCTb Tena.
VnenbHasi TEIUIOEMKOCTL BeIIeCcTBa. Pacuér

KOJIMYECTBA TCIIOTHI IIPU TECILIONIEPpEaAAYIEC

324

Ilepsblii 3axk0H TepMoauHamuku. IIpuMeHneHne
IEPBOro 3aKOHa TEPMOANHAMUKHU K
usonpoueccaMm. I 'paduueckass MHTEpHpETALUs

paboThl raza

325

TennoBble MawmuHbl. [lpuHIMOBL  AEHCTBUSA
TeIJIOBbIX MaruH. [IpeoOpa3oBanus SHEPTHH B
TeryioBbiX MamuHax. Kosgdumuent nojesHoro
neiicteusi (ganee — KII/[) TemaoBOH MaimuHBI
IMukn Kapno u ero K11/

3.2.6

Bropon 3aKOH TEPMOAUHAMUKHU.
HeobOpatumocTh  mpolieccoB B MPHUPOJE.
Terosbie IBUTATEIN. OKOJIOTHUECKIE

npoOJIeMBbl TETUIO3HEPTETHKU

3.2.7

Texnuueckue YCTPOMCTBA! IBUTaTeNb
BHYTPEHHETO CrOpaHus, OBITOBOI

XOJIOAUJIbHUK, KOHOAULIUOHED

32.8

[Ipaktrueckue padorsl. M3mepenue ynenpHON

TEIIOEMKOCTH

33

AI'PETATHBIE COCTOAHMA BEIIECBA. ®A30BBLIE ITEPEXO/IbI

3.3.1

IMapooOpazoBanue u KoHAeHcamws. VcnapeHue

a KUIICHHE. VnennHas TEIUIOTa




napooOpa3oBaHusl. 3aBHCUMOCTb TEMIIEPATyPHI

KHUIICHHA OT AABJICHUA

3.3.2

AOCOMIOTHAST W OTHOCUTENIbHAS BJIAXKHOCTH

BO3ayxa. HachleHHblil map

333

Teépnoe teno. Kpucrammmieckne n aMopgHbIe
Tena. AHU30TPONHUS CBOHCTB KPHCTAJLIOB.
Kunkue KPUCTAJLIBIL. CoBpemeHHbIe

MaTepuabl

334

[InaBnenue wu kpucTajmszauus. Y aejabHas

terutoTa rasneHus. CyOmmmarus

33.5

YpaBHeHHe TEMIOBOro OanaHca

3.3.6

TexHuueckue  yCTpPOWCTBA: THUIPOMETP U
MICUXPOMETD, KaJIOPUMETP, TEXHOJIOTUU
MOJIy4eHUs] COBPEMEHHBIX MAaTEPHAJOB, B TOM

HYUCJIE HAHOMATCPHAJIOB, 1 HAHOTCXHOJIOTUN

3.3.7

[IpakTrueckue padoThl. 3MepeHne BIaKHOCTH

BO3yXa

SQJIEKTPOAMHAMUKA

4.1

QJIEKTPOCTATHUKA

4.1.1

DnexTpuzauus Tel. DNeKTpuueckuil 3apsa. Jlpa

BUJA SJICKTPUICCKHX 3apsaAa0B

IIpoBoaHuKkH, OUBJIEKTPUKH 151

MOJIyTPOBOJHUKHU

413

3aKOH COXpaHEHHs 3JIEKTPUIECKOr0 3apsiaa

414

Bzaumoneticteue 3apsinos. 3akoH Kynona

DnekTpuieckoe noie. HanpsxénnocTb
DJIEKTPUYECKOTO TIOJIS. ITpuannn
CYIEPIIO3ULIUN. JIuann HaPsKEHHOCTH

SJICKTPUICCKOrO MOJisd

Pabora cua  3NEKTPOCTATHYECKOTO — MOJIS.

ITorenuuan. PasHocTh MOTEHIIMAIOB

[IpoBomHUKM W OUAJEKTPUKH B TOCTOSHHOM
dJIeKTpUUecKoM — mnoje.  JusjexTpuueckas

MPOHULIACMOCTD




DNEKTPOEMKOCTb. Konnencarop.

4138 DNEeKTPOEMKOCTh  IIOCKOTO  KOHJAEHCaTopa.
DHeprusl 3apssKeHHOTO KOHAeHcaTopa
TexHuueckue  ycTpoOHCTBa:  BJIEKTPOCKOI,
419 3JIEKTPOMETP, BJIEKTPOCTaTUuUecKasl 3alluTa,
o 3a3eMIIGHHE SJIEKTPONPHOOPOB, KOHAEHCATOD,
KCEpPOKC, CTPYHHBIN IPUHTEP
4110 IIpakTuyeckue padoTHI. Hsmepenue

3NEKTPOEMKOCTH KOHAEHCATOPA

42

ITOC TOSHHEBIM AJIEKTPUYECKHUU TOK. TOKU B PA3JIMYHBIX

CPEJIAX

421

Vcaopust CYHECTBOBAHUA IOCTOAHHOI'O
SJICKTPUICCKOrO TOKaA. HUcrounuku toka. Cuia

TOKa. I IOCTOSAHHBIN TOK

422

Hanpsxenue. 3akon OMa 1715 ygacTka Lenu

423

DNeKTpUYecKOe COMPOTUBJIEHHE. Y eJIbHOe

CONPOTUBJICHUEC BEIICCTBA

424

IMocnenoBarenbHOE, napajuiesibHOE,

CMCIIaAHHOC COCANHEHUEC MPOBOJHUKOB

425

Pabora snexTpudeckoro Toka. 3akoH Jxxoys —

Jleniia

426

MOIIHOCTE 3JIEKTPUUECKOTO TOKA

427

snekTpoaBukymmas cuina (manee — 2JIC) wm
BHYTPEHHEE COMPOTHBJICHHE HCTOYHHMKA TOKA.
3akoH Oma g TONHOH  (3aMKHYTOM)

snexTpuueckoil nenu. Koporkoe 3ambikanue

4238

DneKTpoHHas MIPOBOAUMOCTD TBEPABIX
METAJJIOB.  3aBUCHUMOCTb  COIPOTHUBJIEHUS
METAJIIOB oT TEMIIepaTypBhl.

CBepxnpoBOAUMOCTD

429

OnekTpuueckuil Tok B Bakyyme. CBoIicCTBa

SJICKTPOHHBIX IMYyYKOB

4.2.10

IonynpoBonuukn. CoOCTBEHHAst U NPUMECHAs

MIPOBOAMMOCTb NOJYNpoBOAHMKOB. (CBOHCTBa




p-n nepexozna. [TomynpoBogHUKOBBIE IPUOOPHI

4211

ONeKTpUUeckui!  TOK B DJEKTPOJUTAX.
DNEeKTPONIUTHYECKAs TUCCOLIHALIUS.

DJNEKTPOIU3

4212

DNEKTPUUECKUN TOK B ra3ax.
CaMOCTOSTEIbHBII U HECAMOCTOSTEJILHBIN
paspsa. PasnuuHble TUNBI CAMOCTOATENBHOTO

paspsaa. Monnus. Ilnasma

4213

Texnuueckue YCTPOUCTBA: aMIIEpMETD,
BOJILTMETP,  peocTaT, HUCTOYHUKU  TOKa,
3JIEKTPOHArpeBaTebHbIE npudopBL,
3JIEKTPOOCBETUTENBHBIE MPHOOPBI, TEPMOMETP
COTIPOTUBIIEHUS, BaKyyMHBbIH 1O,
TEPMUCTOPbI u ¢doTopesncTopsl,

HOJ'IynpOBOI[HPIKOBbeI AUoa, railbBaHHUKa

4214

IIpakTuyeckue paboThl. Hsyuenue
CMELIAHHOT'O COEIUHEHHsI PE3UCTOPOB.

Usmepenne DJIC wucroyHuka TOKa M €ro
BHYTPEHHEro comnpotusieHus. Habmonenne

ANIEKTPONH3A

11 KVIACC

Kon
pa3aena

Konnposepsiemoro
3J1eMeHTAa

IIposepsiembie 3JIeMeHTbI COAePKAHUSA

4

SQJIEKTPOAMHAMUKA

MAI'HUTHOE I10JIE. DJIEKTPOMAI'HUTHAA UHAYKIIMA

43.1

IlocTtosanuble Maruutbl. Bs3aumonelicTsue

INOCTOAHHBIX MAaI'HUTOB

43

432

MarautHoe mnone. BekTop MarHuUTHOH
uHaykauu.  IlpuHnun — cynepno3uuuu.
Jlunun marnutHOM wuHAykuuu. KapTtuna
JVUHUM  MAarHUTHOM  HUHAYKUMU  TOJS

INOCTOAHHBIX MAaI'HUTOB

433

MarsurHoe I10Je MNpoOBOAHHMKA C TOKOM.




KaptuHa nuHuii nosisg IJIMHHOTO MPSIMOTO
MPOBOAHUKA M 3aMKHYTOrO KOJIBLIEBOTO
MPOBOJHUKA, KATyWIKH C TOKOM. OmbIT

Opcrena. BzaumopeiictBue NpoOBOAHUKOB C

TOKOM
434 Cuna Amrepa, €€ MOIyJIb U HATIPABJICHHUE
Cuna Jlopenua, e€ MonyJb U HalpaBJieHUE.
JIBH>KEHHE — 3apsDKeHHOM — 4acTULbl B
433 ONHOPOJHOM MarHuUTHOM mnone. PaGorta
cuiibl JIopeHna
436 SBReHue 3NEKTPOMATrHUTHON UHAYKLNHU
437 ITotok BekTOpa MAarHUTHON UHIAYKIUU
OJC unaykuuu. 3aKOH 3JIE€KTPOMAarHUTHON
4.38 uHaykun Papajest
Buxpesoe »siaextpuueckoe mnoine. I/C
WHAYKLOUA B TPOBOAHUKE, IBUKYIIEMCS
4.3.9 MOCTYNATENLHO B ONHOPOAHOM MAarHUTHOM
noJie
4.3.10 IIpasuno Jlenua
HuaykTuBHOCTD. fBj€HHE CAMOWHIYKLIMU.
4311 2JIC camonHAyKIIMN
DHeprusi MarHUTHOTO TIONSI KaTYLIKH C
43.12
TOKOM
43.13 DJIEKTPOMAarHUTHOE TIOJIe
TexHuueckne  yCTpONCTBA.  MOCTOSTHHBIE
MAarHUTBI, 3JIEKTPOMAarHUTHI,
43.14
3JIEKTPOJBUTATENb, YCKOPHUTEIH
3JIEMEHTAPHBIX YaCTHL, HHAYKIIMOHHAS MeYb
IIpakTuyeckue padoTHI. Hsyuenue
MArHUTHOTO TOJsl KAaTYIIKH C TOKOM.
43.15 HccnenoBanue  OeWCTBUA — MOCTOSHHOTO

MarHura Ha pamky c Tokom. Mccnenosanue

SABJICHU BHGKTpOMaFHI/ITHOfI UHAYKIIUH

KOJIEBAHHMA 1 BOJIHBI




5.1

MEXAHUYECKHUE U DJIEKTPOMAI'HUTHbBIE KOJIEBAHUA

5.1.1

KonebarenpHast  cucrema.  CBobomHbie
konebanusi. [apMoHmueckue KojebaHus.
[lepwion, wacrora, ammauryma u (dasa

KoJie0anuil

IlpyxunHblii MaATHUK. MaremaTudeckui

MAasITHHUK

YpaBHeHHEe TapMOHHYECKHX KOJICOAHH.
Kunematuueckoe u IUHAMWUYECKOE

OMUCAHUE KOJe0aTEILHOrO IBUKEHUS

IIpespamenue SHEpPruu npu
FAPMOHHUYECKHUX KoneOaHusX. Cas3p
AMIUIUTYIbI Koe0aHui HUCXOAHOMN
BEJINYMHBI C aMIUIMTyJaMH KojieOaHUil eé

CKOPOCTH U YCKOpPEHUs

KoneGarenpHbiii  koHTYp.  CBOOOAmHBIE
3NEKTPOMArHUTHBIE KoJsieOaHust B
UJeaJbHOM  KoneOaTeNpHOM  KOHTYpe.
AHanoruss MeXIy — MeXaHMYeCKHMMH U
HNEKTPOMArHUTHBIMU KOJIEOaHHSIMH.

®opmyna Tomcona

3akoH COXPAaHCHUSA SHEPTUU B HACAJIBHOM

KOJIe0aTEIbHOM KOHTYpE

BeIHyKIEeHHBIE MEXaHHUeCKue KoJeOaHus.
Pe3onanc. Pesonancnas KpHUBasi.
BbIHy}K,I[eHHbIe SJICKTPOMArdiuTHLIC

KoJieOaHusl.

Ilepemennelii  TOK. CunycounanbHbIi

MEPEMEHHBIN TOK.

MoutHocTb MIEPEMEHHOTO TOKA.
AMIIUTYAHOE U JEeHCTByIOllee 3HaueHUE

CHJIbI TOKA U HAIIPSAYKCHUSA

5.1.10

Tpancdopmarop. IlponsBoacrso, nepenaua
U mnorpebieHne 3JIEKTPUYECKOH 3HEPrum.

OKOJIOTHYEeCKUE PUCKU NPU TNPOU3BOICTBE




3JEKTPUUECKON DHEPIUU. Kynberypa
UCIOJIb30BaHUS 3JIEKTPOSHEPrUU B

[IOBCEIHEBHOM KU3HU

TexHuueckue ycTpoicTBa: ceiicMorpad,

5.1.11 BJIEKTPUIECKHI 3BOHOK, JIMHUH
3JIeKTponepenad
IIpaktnueckue paborer.  HccnenoBanue
3aBUCUMOCTH TIEPUO/A MAJbIX KOJICOaHMIA
5112 rpysa Ha HUTHU OT IJIMHbI HUTU WU MACChI

rpy3a. MccienoBaHue nepeMeHHOrO TOKa B
Lend U3 TOCJIEIOBATENIbHO COIMHEHHBIX

KOH/IEHCATOpa, KaTyLIKH U pe3ucTopa

52

MEXAHUYECKHUE U JIEKTPOMAI'HUTHBIE BOJIHBI

521

MexaHu4deckue BOJTHBI, yCIIOBUSI
pactipoctpanenus.  Ilepuon.  Ckopocts
pacmpocTpaHEeHUs] W JUIMHA  BOJIHBL

HonepequIe " NPOAOJIBHBIE BOJIHBI

522

Wnreppepenuns u mrdpakius

MEXAHHNYECCKUX BOJIH

523

3Byk. CkopocTb 3Byka. I'pOMKOCTH 3ByKa.

Bricora Tona. TemOp 3Byka

524

ONeKTpOMarHuTHbIE  BOJIHBL. Y CJIOBHUSA
W3JIy4€HHUs]  DJIEKTPOMATHUTHBIX  BOJIH.
B3anmnas opuenranus BekTopos E, B u v B

3JIEKTPOMAarHUTHOM BOJIHE B BaKyyMe

525

CpoiicTBa  3JIEKTPOMArHUTHBIX  BOJH:
OTpaXeHHe, MPEeIOMJIEHHE, MOJSIPU3ALNs,
mudpakuus, wuHTepdeperuns. CropocTb

SJICKTPOMArHUTHBIX BOJIH

526

MIkana 3JEKTPOMArHUTHBIX BOJIH.
IIpumMeHeHne >IEKTPOMArHUTHBIX BOJIH B

TEXHUKE U OBITY

527

IIpuHuMOBEl paguOCBA3M U TEIEBUACHUSI.
Papnonoxanus. DNeKTpOMarHuTHOE

3arpsi3HEHNE OKPY KarOIIeH Cpenbl




528

TexHuueckue yCTPOWCTBA. MY3bIKAJIbHBIC
UHCTPYMEHTHI, yIBTPa3BYKOBAsI
JUArHOCTHKA B TEXHUKE U MEQULUHE,
panap, PagUONPUEMHUK, TEJIEBU30D,

aHteHHa, Tenedon, CBY-neus

53

OIITUKA

531

IIpssmonuHeiHOE pacIpOCTPaHEHUE CBETA B

opHOpoAHOU cpene. JIyu cBeTa

532

OTtpaxxeHne cBeTa. 3aKOHbI OTPaKEHUs
ceeta. lloctpoeHne m300pakeHUN B IJIOCKOM|

3epKae

533

[penomnenrie cBeta. 3aKOHBI TPENOMIICHHS]
CBETA. AOBCOJIIOTHBII [IOKa3aTelb

MPeJOMIIEHUS

534

IlonHoe BHyTpeHHEe oTpaxkeHue. [IpenenpHblit

YT'OJI MOJIHOT'O BHYTPEHHETO OTPAKEHUA

535

Hucnepcus csera. CloXHBIN cOCTaB Georo

ceeta. Liger

53.6

Cobuparomue ¥ paccerBarOlINe JIMH3BL
Tonkast nuH3a. POKYCHOE pacCTOSHUE U
ONNTHYECKasA CHJIa TOHKOI JIMH3BI.
IMocTpoeHne u300pakeHU B COOMPAIOIITUX
1 PacCeUBAIOIINX JUH3ax. POopMysa TOHKOU

JIMH3BL. Y BeJIMYEHHE, TaBaeMoe JTHH30M

5.3.7

Ilpenensl NPUMEHUMOCTH TE€OMETPUYECKON

OINITHUKH

538

Hurepdepenunss  cBera.  KorepeHTHbIe
UCTOYHUKU. YcaoBust HaOJTIO IeHUST
MaKCHUMYMOB " MHUHHUMYMOB B
UHTep()EPEHIIMOHHOW KapTUHE OT JBYX

CI/IH(I)aBHbIX KOIr€pCHTHLIX UCTOYHUKOB

539

Hudpakius cBeTa. HudpakimoHHast
pemérka. YcCloBHE HAOMIONEHUS TJIABHBIX
MaKCHMYyMOB npu najeHUH

MOHOXPOMaTHYECCKOIO CBETa Ha




TP PaKLIUOHHYIO PEIETKY

53.10

Ilonspusanus ceera

53.11

TexHuueckue yCTpONCTBA: OYKH, JIyMa,
¢doroanmapar, NPOSKUMOHHBI ammapar,
MHUKPOCKOII, T€JIECKOI, BOJIOKOHHAs ONTHKA,

g pakLnOHHAS PEIIETKA, TOJISPOUT

53.12

IIpakTuyeckue padoThI. Hsmepenue
nokasaTensi npejaomieHus. Mccnemosanue
CBOICTB n300paskeHNH B JIMH3aX.

Habmonenne qucrnepcuu cBera

SJIEMEHTBI CITIELITUAJIbHOM TEOPUU OTHOCUTEJILHOCTH

6.1

I'pannubl NpUMEHHMMOCTH  KJIACCHYECKOU
MEXaHUKH. IToctynater TEOPUHU
OTHOCHUTEJIBHOCTH: WHBAPHUAHTHOCTH
MOAyJsl CKOPOCTH CBE€Ta B  BAKyyMe,

MPUHIUI OTHOCUTEJIbHOCTH JUHINTEHHA

6.2

OTHOCUTEIBLHOCTh OOHOBPEMCHHOCTH.
3aMeI[J'IeHI/Ie BPEMCHU u COKpaIllICHUE

JJIMHDBI

6.3

DHeprusi © UMIYJIbC CBOOOTHON YaCTHIIBI

6.4

CBsi3b Macchl C JHEPTrUeil U HMIIYJIBCOM
CBOOODHONH  YacTULBL. ODHEPrus  IOKOS

CcBOOOOHON YaCcTULIBI

KBAHTOBAA ®U3UKA

7.1

SJIEMEHTBI KBAHTOBOH OIITUKU

7.1.1

®otonbl. @opmyna llnaHka CBA3M SHEPTUU
doroHa ¢ ero YacToTol. OJHeprus W

UMITyJIbC (POTOHA

OTtkpeiTHe u uccienoanue Gporodddexra.
OnbIThI AT. Cronerosa. 3aKOHBI

doroaddekra

YpaBHenue DitHmrreriHa 1t porosddexra.

«Kpacnas rpanunay» porosddexra

Hasnenue ceera. Onbitel I1LH. Jlebenena




XUMHYUECKOe IeliCTBHE CBETA

TexHuueckne ycTpolcTBa: (HOTOSIEMEHT,
¢doronaTyuk, COJIHEYHAsI Oarapes,

CBETOOHNON

7.2

CTPOEHHME ATOMA

7.2.1

Mogenb atoma Tomcona. OTIBITEL
Pezepdopna mo uccnenoBaHuIO CTPOSHUS

aToMa. HnaHeTapHas[ MOJACJIb aTOMa

7.2.2

IToctynatsl bopa. Hznyuenue 151
noryomeHne GOTOHOB MPH MEPEXOae aToMa
C OAHOTO YPOBHS SHEPTrUM Ha Apyroi. Buael
cnekTpoB. CrekTp ypOoBHEH 3HEpruu aToMa

BOZIOpPOJA

7.2.3

BomHoBBIE cBOlcTBAa YacTtull. BOJNHBEI 1€
bpoitns. KopnyckynsipHO-BOTHOBOH
ayanusm.  Jludpakoust SIEKTPOHOB  HA

KpHCTaJIax

7.2.4

CrnoHTaHHOe U BBIHY>KICHHOC H3JIyUCHUC.

YCTpOHCTBO M PUHIMIT PaOOTHI J1azepa

7.2.5

TexHUueCKHue YCTPOWCTBA. CHEKTPAJBbHBIN
aHanmu3 (CHEKTPOCKOI), Ja3ep, KBAaHTOBBIH

KOMIIBIOTEP

7.2.6

IIpaktnueckue  pabotel.  HaOmonenue

JIMHENYaTOro CreKkTpa

13

ATOMHOE $IJTPO

7.3.1

Metonbel HaOMIOAEHUS H  PETHCTPALUU

SJIEMCHTAPHBIX YaCTULL

732

OtkpbiTHe  paguoakTUBHOCTU.  OTBITHI
Pesepdpopna mo onpeneneHur0  COCTaBa)
panuoakTuBHOrO  m3iydeHuss.  CBOHCTBA
anbda-, Oera-, raMMa-m3nydeHus. BusiHue

PaArOaKTUBHOCTH Ha KHUBBIC OPpTraHNU3Mbl

733

OTtkpriTHE MIPOTOHA 51 HEHUTPOHA.

Hyxnonnas mopmens simpa [efizenOepra —




Hsanenko. 3apsn sapa. MaccoBoe uucio

sanpa. M3oroner

734

Anba-pacnan. DJIeKTPOHHBIH u
MO3UTPOHHBIN Oera-pacmaz. I'amma-
U3Jy4YeHUE. 3akoH PaIOaKTUBHOTO

pacrana

7.3.5

DHeprust CBsA3U HYKJIOHOB B siipe. SlnepHble

cunbl. Jledext Maccer siapa

7.3.6

Snepnele peakuuu. [lenenue u CUHTE3 siaep

7.3.7

Snepnelii peakrop. TepMosiepHBIl CUHTES.
[IpobnemMbl ¥  MEPCHEKTUBBI  SIACPHON
SHEPreTUKU.  ODKOJOTMYECKHe  aCHeKThI

SIIEPHON SHEPreTUKH

7.3.8

DneMeHTapHbIe YaCTULIBL. OTtkpeiTHE
[IO3UTPOHA. DyHIaMEHTAJILHBIE

B3aUMOJIENCTBUS

739

TexHuueckue  yCTpPOWCTBA:  JO3UMETD,
kamepa BunbcoHa, snepHBI peakTop,

aroMHasi bomba

7.3.10

IIpaktuueckue pabotel.  Mccnemosanue

TPEKOB YacTHII (II0 TOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPO®PU3UKU

8.1

Bun 3BésgHoro neba. CosBesnmusi, spkue

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

8.2

Conneunast cucrema. IlmaHersl 3eMHOH
rpynnel. [I1aHeThI-ruranTel U UX CIyTHUKH,
KapJuKOBble  IJIaHeTbl. Manele  Tena

CoOJIHEYHOI CUCTEMBI

83

Connue, ¢dorochepa u  armocdepa.

CosHeuHast akTHBHOCTD

8.4

Hcrtounuk sHeprun ConHua U 3837

8.5

3BE31bl, WX OCHOBHBIE XapPaKTEPUCTHUKH:
Macca, CBETUMOCTb, PaIuyC, TEMIIEPATYPA, UX

B3aMMOCBs13b. JluarpamMma «CHEKTPaJIbHbBIN




KJJACC — CBETHUMOCTBEY. J3BE3IOBI TJIABHOMI
[IOCJIEIOBATEILHOCTH. 3aBUCHMOCTD «Macca —|
CBETUMOCTDL» JJI 3Bé3,[[ FHaBHOfI

NoCJaCA0OBATCIIBHOCTHU

8.6

Bnytpennee CTpOEeHue 3BE3 1.
CoBpemeHHbIE MPEACTABICHHUS 0
NpOUCXOXKAeHuH U 3Bomouuu ConHua U 3BE3N.

JTarnel JKU3HU 3BE3]

8.7

Muneunenii  Ilyte - Hama ['amakTuka.
CnupanbHast CTPYKTypa lNanakTuxwy,
pacmopenenenue 3BE3N, Taza U [BUIN.
ITonoxenne wu nBwkenune ConHua B
lanaktuke. Ilmockas wu  chepudeckas

noacucTeMsl I ajlakTUKUA

8.8

Tunel ramaxktuxk. PaguorajakTuku U

KBa3apbl. UEpHBIE ABIPHI B sIAPaX TaaKTHK

8.9

Bcenennas.  Pacuiupenue — BceneHHOR.
3akon Xab0ma. Pasz0eraHue ranaxkTHK.
Bospact u pamuyc BcenenHoii, Teopus
bonbmoro B3pbiBa. Mognens  «ropsuen

Bcenennoit». Penukrosoe usnyudeHnue

8.10

MacmrabHass ~ ctpykrypa — BceneHHOM.
Meraranaktuka. HepeménHble mnpobdiaemsl

aCTPOHOMHUU




YUYEBHO-METO/INYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUVIA YYEHUKA

» Guzuka, 11 kmace/ Makumies .., [Terpoa M.A., YroneaukoB O.C. u apyrue,
OO1ECTBO ¢ OTPAaHMYEHHONW OTBETCTBEHHOCTHIO «/IPOMAY; AKIMOHEpHOE
obuectBo «M3mgarenscTBO «IIpocBenicHre»

» ®duzuka, 10 kimace/ Mskumes .4, [Terpoa M. A., Ctenanos C.B. u apyrue,
OO1ECTBO ¢ OTPAaHMYEHHONW OTBETCTBEHHOCTHIO «/IPOMAY; AKIMOHEpHOE

obuiecTBo «M3aarenbcTBo «lIpocBeiieHne»

METO/JUYECKHUE MATEPHUAJIBI IUIA YUUTEJIA

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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