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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOr0 ypOBHS HA YPOBHE CPEIHEr0 OOIIEro
oOpazoBaHus pa3paboTaHa Ha OCHOBE MOJOXKEHWH W TpeOOBaHWH K pe3yJibTaram
OCBOCHHMSI OCHOBHOM 0Opa3oBaTeNbHOM MpOrpammbl, mpeactaBicHHbIXx B OI'OC
COO, a Takxke ¢ y4étoMm QeacpanbHOil paboueii mporpaMmbl BOCIHTAHUS W
KOHUENIMKM MpenofaBaHusi yuyeOHoro npeamera «Dusnka» B 00pa3oBaTeNbHBIX
opraHu3anugax Poccniickoit Oenepanuu, pean3yIOLINX OCHOBHEIE
00pa3oBaTenbHbIE TPOrPAMMBI.

Copepxanne mporpaMMbl MO (PM3MKE HAMNPABICHO Ha (POPMUPOBAHUE
€CTECTBCHHO-HAYYHOH KapTHUHBI Mupa oOyuatonmxcs 10-11 kiaccoB mnpu
o0ydeHnH UxX (U3MKE Ha 0a30BOM YPOBHE HA OCHOBE CUCTEMHO-ACATEIBHOCTHOTO
noaxonaa. Ilporpamma mo ¢usmke coorBercTByeT TpeOoBanusm dI'OC COO k
IUTAHAPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METAMPEIMETHBIM pE3yJbTaraM
0o0y4YeHus, a TAKKE YUYUTHIBACT HEOOXOIMMOCTh PEATU3alUu MEKIPEIMETHBIX
CBA3cH (PM3MKM C €CTECTBCHHO-HAYYHBIMM YYEOHbIMH npeaMeramu. B Hell
OTNPEACTISIFOTCS OCHOBHBIE LEIN M3YUYEHHs] (PU3MKHA HA YPOBHE CPEAHEr0 OOLIETO
00pa3oBaHusl, INIAHUPYEMBIC PE3YJIBTAThl OCBOCHUS Kypca (PU3UKW: JTMYHOCTHBIE,
METaNpeAMETHBIC, TPEAMETHBIE (Ha 0a30BOM YPOBHE).

[TporpamMma o Gpu3nKe BKIIFOYAET:

e TUIAHAPYEMBIE PE3YIbTAThl OCBOCHUS Kypca (pru3uKu Ha 0A30BOM YPOBHE, B

TOM YHUCJIE MPEAMETHBIC PE3YJILTATHI IO F0j1aM O0yYECHUS,

e COJEpKaHME YUeOHOro npeamera « Gu3nka» mo rojam o0y4deHusl.

du3nka Kak Hayka O HamOojee OOIMX 3aKOHAX NPHPOIbI, BBICTYMAs B
KaueCTBE y4eOHOTO MPEAMETA B IIKOJIE, BHOCUT CYLICCTBEHHBIN BKJIAI B CUCTEMY
3HaHW 00 okpyskaromeM mupe. LLkompHbIH Kype Pu3nkn — cucteMoo0pas3y rolmii
JUISL ECTECTBEHHO-HAYYHBIX YUEOHBIX PEIAMETOB, MOCKOJIBKY (PU3MYECKUE 3aKOHBI
JekaT B OCHOBE TMPOIECCOB M SBJICHWN, W3y4YaCMbIX XWUMHECH, OWOJIOTHUCH,
(duznueckoid reorpadueil W acTpoHOMHUEH. K CMonb30BaHUE W AKTHUBHOE
OPUMEHECHUE  (DU3MYECKMX 3HAHWA  ONpPENENsIeT XapakTep W Pa3BHUTHE
Pa3HOOOPA3HBIX TEXHOJNOTHA B CPEPE DHEPreTUKW, TPAHCIOPTA, OCBOCHUS
KOCMOCA, TMOJIYYCHHs] HOBBIX MATEPUAlOB C 3aJaHHBIMA CBOWCTBAMU W JPYTHX.
HzyueHnne (u3MKM BHOCUT OCHOBHOW BKJIaJl B (POPMUPOBAHUE €CTECTBEHHO-
HAYYHOH KApTHHBI MHUpa OOydYarolMxcs, B (OPMUPOBAHWUE YMEHUH MPUMEHSTH
HAYYHBIA METOJ TO3HAHMSI MPU BBHIMIOJIHEHUW UMH YUEOHBIX UCCIICTOBAHMIA.

B ocHoBy kypca (u3ukuM Uisi YPOBHS CpeaHEro oOmero o0pa3oBaHUs
NOJIO)KEH PAI WACH, KOTOPbIE MOKHO pPAacCMaTpUBaTh KAaK MPUHLMIBI €70
NOCTPOCHHUSI.



Hoes yerocmmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTMYECKH
3aBEPIIEHHBIM, OH COACPKUT MaTEpPHall U3 BCEX Pa3lEioB (PU3HUKH, BKITFOUAET KaK
BOMPOCHI KJIACCUYECKOM, TAK U COBPEMEHHOH (DU3HKH.

Hoes cenepanuzayuu. B COOTBETCTBMM C HEW Marepuan Kypca (U3MKH
00beIMHEH BOKPYTr (u3MyecKux Teopuil. Bemymmm B Kypce sBIsSETCS
(opMUPOBAHUE TPEIACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MATEPHH, BEIIECTBE W
noJie.

Hoes eymanumapuzayuu. E€ peanusauus NTPEANONaracT HCIOIb30BAHNAEC
TYMaHUTAPHOTO MOTEHIMATA (PU3AYECKON HAYKH, OCMBICIICHUE CBSI3H PA3BUTUS
¢u3nkn ¢ pasBUTHEM OOIIECTBA, a TaKkKe C MHPOBO33PCHUECKUMU,
HPABCTBEHHBIMU M SKOJIOTMYECKHUMH MPOOIEMaMHU.

Hoes  npuxnaonoii  nanpasiennocmu. Kypc  pu3mkm  npeamonaraer
3HAKOMCTBO C INUPOKAM KPYIOM TEXHUYECKHX W TEXHOJOTMUYECCKHX MPUIIOKCHUN
M3YYECHHBIX TEOPUIl U 3aKOHOB.

Hoes oxonocusayuu peanu3yercs TOCPENCTBOM BBEACHUS DIIEMEHTOB
COJIEP)KaHUs, TMOCBSMIEHHBIX SKOJOTMYECKUM MPOOJEMaM COBPEMEHHOCTH,
KOTOPBIC CBSI3aHbI C PA3BUTHEM TEXHUKW M TEXHOJIOTHNA, a TaKke OOCYKICHUS
npo0JiEM PALlMOHAIBHOTO MPUPOIOIIONB30BAHMS M HKOJIOTHYECKO 0€30MaCHOCTH.

CTep)KHEBBIMM 3JIEMEHTAMM Kypca (PU3MKKM Ha YPOBHE CPEIHEr0 OOLIETO
oOpa3oBaHMsl SBIAIOTCS (pu3nueckue Teopur ((PopMHPOBAHUE MPEACTABICHUH O
CTPYKTYPE MOCTPOEHUSI (PU3UUYECKOH TEOpUH, poiii (yHIAMEHTAIBHBIX 3aKOHOB U
OPUHLMANIOB B  COBPEMEHHBIX MPEACTABJICHUAX O MNPUPOAE, TpaHMIaAX
OPUMEHUMOCTH TEOpWH, JJIsi ONHCAHWS ECTECTBEHHO-HAYYHBIX SIBJICHUA W
MPOLIECCOB).

CHCTEMHO-EATENILHOCTHBIN MOAX0A B Kypce (PM3UKK PEATM3YETCs MPEXKIE
BCEr0 34 CYET OPraHM3ALMM SKCICPUMEHTAIBHON ACATENBHOCTH O0YYarOLUINXCS.
Jlnst  06a30BOro ypoBHsE Kypca (M3MKM — DOTO HCHOJb30BAHHE CHCTEMBbI
(pPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB M JIADOPATOPHBIX  Ppador,
KOTOPbIE B MporpaMMme mno (pusmke oObETUHEHBI B OOIIMI CMMCOK YYEHUYECKUX
MpakTU4YeCKux padoT. BhIJCCHHE B YKA3aHHOM MepeyHe 1adopaTopHbIX pador,
OPOBOAMMBIX JJIsi KOHTPOJISI M OLICHKH, OCYIICCTBISIETCS  YYaCTHUKAMU
0o0pa3oBareabHOTO  MpoLEecca HUCXOJsd W3  OCOOCHHOCTEH IJIaHUPOBAHUS U
ocHaulcHus kaOuHeta (Qusuku. [lpm sToM  oOecneumBacTCs  OBJIAJICHUE
00y4YaroIMMHUCS YMEHUSMU MPOBOJNTH KOCBEHHBIE M3MEPECHHS, WCCIICAOBAHHS
3aBUCUMOCTEN (DU3MYECKUX BEJIIMYMH M TOCTAHOBKY OMNBITOB TO MPOBEPKE
NPEIOKEHHBIX TUIIOTES.

Bonbimoe BHUMaHWE yAENSAECTCS PELHICHUIO PACUYETHBIX M KAYECTBEHHBIX
3amad. [lpu 3TOM A pacyETHBIX 330a4 TPUOPUTETOM SIBIISIFOTCS 33Ja4d C SIBHO
3a1aHHOM (PU3NYECKOI MOEIBIO, MO3BOJISIOLIME MPUMEHATh U3YYCHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOIO paszjeia Kypca, TaKk U UHTETPUPYs 3HAHUS U3
pa3HbIX paz3nenoB. [1Jis KaYeCTBEHHBIX 3a/la4 MPUOPUTETOM SIBJISIFOTCS 3a/aHUs Ha
00bsICHEHUE TPOTeKaHUs (U3NUECCKUX SIBICHUNA U MPOLIECCOB B OKpYXKarolei
JKU3HM, TpeOyromue BbhIOOpa (PU3MYECKOW MOJENM AJis CUTYallMd MPaKTUKO-
OPUEHTHPOBAHHOTO XapakTepa.

B coorBerctBum ¢ TpeboBanmsamMu DPI'OC COO K MarepualibHO-
TEXHUYECKOMY O0O0eCneYeHU0 ydeOHOTO mporecca 0a30oBblii ypPOBEHb Kypca
(U3HKK HA YPOBHE CPEAHETO OOMIEro 00pa3oBaHUs JOKEH U3y4aThCsl B YCIOBHSIX
OPEIMETHOrO0 KaOuHeTa (PM3MKM WM B YCIOBHSX HMHTEIPUPOBAHHOTO KaOWHETa
MPEJAMETOB €CTECTBEHHO-HAYYHOrO IMKiIa. B kaOuHere (U3MKM JOKHO OBITh
HEOOXOUMOE JTAOOPAaTOPHOE OOOPYAOBAHKME IS BBIMOJHEHUS YKa3aHHbBIX B
nporpaMMe Mo (pU3MKe YYEeHUYECKUX MPAKTUYECKUX pabOT U JEMOHCTPALMOHHOE
000pyIOBaHUE.

JleMoHCTpalmoHHOe  00opyJ0oBaHuEe (POPMUPYETCS B COOTBETCTBUM C
OPUHIUIIOM MHWHAMAJIBHOM  JTOCTATOYHOCTM U OOECMEUMBAET IMOCTAHOBKY
NEPEUYUCTICHHBIX B MporpaMme Mo (U3MKE KIIOUEBBIX JACMOHCTpalUi s
UCCJICAOBAHMSI  M3Y4YaeMbIX  SBJICHWA U  MPOLECCOB, JMIUPUYECKUX U
($yHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKUX TPUMEHEHUH.

JlabopaTopHoe 000pynOBaHHUE IS YYCHUUYECKMX MPAKTHYECKUX PpadboT
dopMupyeTCs B BUJEC TEMATHUYECKUX KOMIUIEKTOB U OOECMEUMBACTCS B PAcCUETe
OJHOTO KOMIUIEKTa Ha JBYX oOydawomuxcs. TeMaTHYecKue KOMILUIEKThI
Ja00paTOpHOTO OOOPYAOBAHMS JOJOKHBI OBITH MOCTPOCHBI HA KOMILJIEKCHOM
UCMOJIb30BAHUHU AHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TAKKE KOMIbIOTCPHBIX
WU3MEPUTENIBHBIX CUCTEM B BHJIE LIM(PPOBBIX JTAOOPATOPUH.

OCHOBHBIMU LIETISIMU U3Y4YEHUsT (PU3HKHN B 00IIEM 00pa30BaHUM SIBJISIFOTCS:

o (OpMHUpOBAHME HHTEPECA U CTPEMJICHHS OOYYarOMIUXCS K HAyYHOMY
U3yUEHUIO MPUPOAbI, PA3BUTHE HMX HMHTEIUIEKTyaJbHBIX M TBOPYECKUX
CITOCOOHOCTEH;

e Pa3BUTHUE MPEJICTABICHUH O HAYYHOM METOJEC TO3HAHUS U (POPMUPOBAHUE
UCCJIE0BATELCKOTO OTHOIIEHUS K OKPY>KaIOIIUM SIBJICHUSIM;

o (OpPMHUPOBAHUE HAYYHOIO MHUPOBO33PEHUSI KaK pe3yjbTara W3y4eHUs
OCHOB CTPOEHMSI MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (PU3UKH;

o (dopMHUpOBaHHE YMEHUH OOBACHATH SBJICHUS C HCHOJIb30BAHUEM
(U3NUECKUX 3HAHUI U HAYUHBIX JOKA3aTEIbCTB;

o (opMHUpPOBaHUE TPEACTABICHUNA O POJd (PUMKU AJIsl PA3BUTHS JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA.

JlocTKeHrE 3THX LeNeld 00eCneYnBacTCs PEIICHUEM CIECIYIOMMX 3a1a4 B

MPOLECCE N3YUEHUS Kypca (PU3MKK HA YPOBHE CPEAHEr0 00mero o0pa3oBaHus:;



e TMPUOOPETEHWE  CUCTEMBbI  3HaHUH 00  oOmux  (Qu3KMyecKux
3aKOHOMEPHOCTSIX,  3aKOHAX,  TEOpHSX, BKIIFOYass  MEXAHUKY,
MOJIEKYJISIPHYIO  (PM3HKY, DSIEKTPOAMHAMUKY, KBAHTOBYK (DM3HKY U
AJIEMEHTHI ACTPO(PU3HKHY;

o (opMHupoBaHME YMEHHMI TPUMEHATH TEOPETUUYECKUE 3HAHUS  JUIs
OOBSICHEHMST (PU3MYECKUX SBJICHUA B MNPUPOAE W I MPUHATHUSA
MIPAKTUYECKUX PEIICHUI B IIOBCEIHEBHON JKU3HU,

e OCBOCHME CMOCOOOB pEHICHMS pa3lMYHbIX 3a0a4 C SIBHO 3aJaHHOMU
(U3NYECKO MOJENBI0, 331a4, NOAPA3yMEBAOMIMX CaMOCTOSATENBHOE
co3anue (PU3NYECKON MOJENN, aICKBAaTHON YCIOBHSIM 331a4U;

e TMOHMMAHWE (PU3UYECKUX OCHOB M MPHUHLMIIOB ACHCTBUS TEXHUYECCKUX
YCTPOMCTB M TEXHOJIIOTHYECKUX MPOLECCOB, X BIMSHUS HA OKPYKAIOLIYO
cpeny;

e OBJIAJCHUE METOJAMU CAMOCTOSITEJILHOTO IJIAHUPOBAHUS W MPOBEIACHHS
(PU3NYECKUX DKCIEPUMEHTOB, aHAJIW3a M WHTEPIPETAlMA WH(OPMALUH,
OIPEACTIEHUS TOCTOBEPHOCTH MOJYUYEHHOTO PE3YJIbTATA,

e CO3JAHWEC YCIIOBMH IJI PA3BUTUsI YMECHHI MPOCKTHO-UCCIIEI0BATENBCKOM,
TBOPYECKON NEATEIBHOCTH.

Ha wuzyuenue ¢usuku (6a30Bblii YPOBEHBb) Ha YPOBHE CPEIHEro OOILIETO
oOpazoBanus orBoauTcs 136 wacos: B 10 kimacce — 68 yacoB (2 yaca B HEZIENIO), B
11 knacce — 68 4acoB (2 yaca B HEJEIIO).

[Ipennaraemplii B mporpaMMe no (PUM3MKE NEPEUEHb JIAOOPATOPHBIX W
NPAKTUYECKAX paboT SIBJISIETCS PEKOMEHIOBAHHBIM, YUYMTENb JENAcT BBHIOOD
OPOBEACHUS JIAOOPATOPHBIX PA0OT M OMBITOB € YYETOM WHIWBHIYATbHBIX
0COOEHHOCTEH 00YyUarOIIMUXCS.



COJAEPKAHUE OBYUYEHUA
10 KUIIACC

Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOTO NTO3HAHUA

du3nka — Hayka O npupone. Hayunble METOABI NO3HAHUS OKPYIKAOIIETO
mupa. Ponp DJKcnepuMeHTa W TEOPUM B IPOLIECCE IMO3HAHUS  MPUPOIBL
OKCIIEPUMEHT B PU3HUKE.

MoaenupoBanue (PU3HUECKAX SBICHUM M mpoueccoB. HaydHBIE THIIOTESHI.
OU3NYECKUE 3aKOHBI U TEOPHH. ['paHHIBl MPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB.
IIpuHIMD COOTBETCTBHS.

Pone u mMecto (u3uku B (HOPMHUPOBAHWM COBPEMEHHON HAy4YHOW KApTUHBI
MUPA, B MPAKTHYECCKON NEATETLHOCTH JIFOACH.

Jlemoncmpayuu

AHaNoropele W UU(QPOBBIE HM3MEPUTENBHBIE MPUOOPBI, KOMIIBIOTEPHBIC
JATYHAKH.

Pazpnen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABHKEHUE. OTHOCHTEIBHOCTh MEXAHUYECKOIO JBUKCHMSI.
Cucrema orcuéra. TpaekTopusl.

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

PaBHOMEPHOE M PABHOYCKOPEHHOE MPSAMOJIMHEHHOE IBWXCHHE. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, VYCKOPEHHs, NYTH W MNEPEMELICHUs
MaTEPUATBHONW TOUKHA OT BPEMEHHU.

CB0oOO0HOE aJicHUE. Y CKOPEHUE CBOOOIHOTO NAJACHUSI.

KpuBonuueliHoe  aBwkeHue. J[BH)KCHHME  MATEpPUAIBbHOW  TOYKM IO
OKPY>KHOCTH C MOCTOSIHHON N0 MOAYJIK CKOPOCTBIO. YTTIOBasi CKOPOCTb, JIMHEHAs
ckopoctb. [lepron u yactora oOpameHus. LIeHTpOCTPEMUTENBHOE YCKOPEHUE.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE. CHOUAOMETP,
JBU>KCHHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE MIEPEIAYH.

Jlemoncmpayuu

Moaenbe cucTeMbl OTCUETA, WIUTFOCTPALUSl KHHEMATHYECKUX XapPaKTEPUCTUK
JBUKCHHSI.

[TpeoOpazoBanre ABMKCHHNA € MCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TaneHue TEN B BO3AYXE U B PA3PEIKEHHOM TPOCTPAHCTBE.

HabGmronenne aukeHus Tena, OpPOLIEHHOTO MO YIJIOM K TOPU30HTY H
TOPU30OHTAJIBHO.



H3mepenue ycKopeHust CBOOOHOTO MaJCHHSI.

Hamnpasnenue ckopocTy pu ABMXKEHUM 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, iabopamopivie pabomul

H3yueHrne HEPABHOMEPHOIO ABWXKEHHS C LEIBIO ONPEACICHUS MTHOBEHHOR
CKOPOCTH.

HccnenoBaHue COOTHOLICHHsST MEXKAY NYTIMH, NPOMACHHBIMA TEIOM 34
MOCJICIOBATENBHBIE  PABHBIE NPOMEXYTKH BPEMEHM IIPU  PaBHOYCKOPEHHOM
JBMOKEHUM C HAYAJIbHON CKOPOCTBHIO, PABHOM HYIJIHO.

H3yueHne NBWKEHUS aprUKa B BA3KON KM IKOCTH.

Hzyuenne nBmxeHus Teaa, OPOLIEHHOTO TOPA30HTAIBHO.

Tema 2. lunamuka

[TpuHuun  otHocutenvHOCTH  [anmunes. IlepBeiii  3akoH  HbroToHA.
HuepumraibHble CUCTEMBI OTCYETA.

Macca tenma. Cuna. [lpunnun cynepno3unmu cuil. Bropoii 3akoH HeroToHa
JUTSI MATEPUANBHOM TOUKKM. Tpetnii 3ak0H HbroTOHA AT MaTepranbHBIX TOUYEK.

3akoH BceMupHOro TtsAroreHus. Cuna Tsokectu. llepBas kocmuyeckas
CKOPOCTB.

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

Tpenue. Bunpl TpeHus (MOKOs, CKOJIBKEHUS, KaueHus). Cuna tpenus. Cyxoe
TpeHue. Cuia TPeHMs CKONBKECHUS W CHIIA TpeHUs nokos. KoadduuueHnt tpenus.
Cuna conpoTUBICHUS TIPUA JIBHKEHUHU TENA B )KUIAKOCTH WJU Ta3€.

[TocTynaTtenbHOE U BpalaTesIbHOE IBMKEHHE a0COTIOTHO TBEPAOIO TEIA.

MOMEHT CHIIbI OTHOCHUTEIIBHO OCH BpalleHus. [liedo cumnel. YcnoBud
paBHOBECHS TBEPAOIO Tea.

TeXHUYECKUE YCTPONCTBA M NPAKTUYECKOE NPUMEHEHUE. MMOIIIMITHAKH,
JIBUYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHre UHEPLUH.

CpaBHEHHE MacC B3aUMOACHCTBY FOLLMX TEN.

Bropoii 3akoH HeroTOHA.

Hsmepenue cui.

CnosxeHue cui.

3aBUCUMOCTB CHJIbI YIPYTOCTH OT A¢(POpPMALIHH.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAACHUH.
CpaBHEHHUE CUJI TPEHHUS IOKOS, KAUEHUS U CKOJIBKEHUSI.
YcnoBus paBHOBECHS TBEPAOIO Tena. Buasl paBHOBECHS.
Vuenuueckuii sxcnepumenm, rabopamopiivie pabomul
Hzyuenne nemkeHus OpycKa Mo HAKJIIOHHON TUIOCKOCTH.



HccnenoBanue 3aBUCHMOCTH CUJI YIPYTOCTH, BO3ZHUKAKOIIUMX B MPYXXUHE U
PE3NHOBOM 00paslie, OT UX AehOPMALIHH.

HccnenoBanne yCIIOBUII paBHOBECHS TBEPIOIO Tela, HMMEKOLIErO0 OCh
BpAaLLEHHSI.

Tema 3. 3akonbl COXpaneHusn 6 MeXaHuKe

HNmmysibc MarepuaibHONH TOYKHM (T€Na), CHCTEMBl MATEPHATBHBIX TOYEK.
WMnyneC CHJIBI U U3MEHEHHME HWMITYJIbCA TENA. 3aKOH COXPAHEHUS HMMITYJIbCA.
PeakTuBHOE NBHKEHUE.

Pabota cuibl. MOIIHOCTE CHITHI.

Kunernueckas >Heprusi MarepHaibHOM TOUkM. Teopema 00 HM3MEHEHHH
KHHETUYECKON DHEPTUH.

[ToreHuMaibHasA SHEPrusl. [TorenumanbHas SHEPrus VIIPyro
ne(popMUpOBaHHOM  mpykuHbl.  [loTeHUManbHass >HEprust Tena  BOIM3M
MOBEPXHOCTH 3EMJIN.

[ToreHuManeHBElE M HENOTCHUMAIBHBIE  CHJIBL. Cesi3p  paboTHI
HEMOTEHLUMAIBHBIX CUJI C M3MEHEHHEM MEXAHMYECKON JHEPrUM CHUCTEMBI TEIL
3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPIHH.

Yupyrue u HeynpyTrue CTOJIKHOBEHUSI.

TexXHUYECKUE YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE. BOJOMET, KONED,
MPY>KMHHBII MUCTOJIET, IBUYKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXPaHEHUS UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[lepexoa MOTEeHIMAIBHON SHEPIHHA B KHHETUYECKYO U OOPATHO.

Vuenuuecruii skcnepumenm, 1abopamopisie pabomol

H3yyeHne aOCOMOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MASTHUKOB.

HccnenoBanune cBs3u pabOThl CHITBI C U3MEHEHHEM MEXAHMYECKOW 3HEPruu
TEJA HA IPUMEPE PACTHKEHHUS PE3UHOBOIO JKI'YTA.

Pazpnen 3. MoJsieky/sipHasi pu3nKa 4 TEPMOJAMHAMHUKA

Tema 1. OcHOGbI MONEKYIAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUYECKOW TEOPUM U MX ONBITHOE
o0ocHoBaHue. bpoyHoBckoe aBwkeHue. [luddysusa. Xapakrep ABWKCHUS H
B3aMMOJICHCTBUS YaCTULl BEUIECTBA. MOJENM CTPOCHMs Ta30B, >KUAKOCTEH M
TBEPABIX TN U OOBSCHEHUE CBOKMCTB BEIIECTBA HA OCHOBE 3THX MoAeneil. Macca n
pasMepsl Mosiekys. KonndecTBo BemecTBa. [locTossHHas ABOTaapo.

Temnosoe paBHOBecHe. Temmeparypa u €€ usmepenue. Illkana temmeparyp
Llenbens.



Mopenes  uaeanbHoro rasza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KAHETUYECKOW TEOpPUM WACATBHOrO raza. AOCOIIOTHAs Temmeparypa Kak mepa
CPECOHEH KMHETMYECKOW SHEPruu TEIUIOBOTO ABWKECHMs dacTul rasza. [llkana
temneparyp KeneBuna. 1 a30Bble 3akOHBL. YpaBHeHUME MeHaeneesa—Knanenipona.
3akoH JlasbTOoHA. M30mponeccs B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJMYECTBOM
BenlecTBa. ['paduueckoe NpPEaCTaBICHUE W30MPOLECCOB. HM30TEPMA, HM30XO0Pa,
u3obapa.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE TMPUMEHEHUE. TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbITEL, JOKA3bIBAIOLIME TUCKPETHOE CTPOCHHME BEIIECTBA, (oTorpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHMIA.

OnbITel 0 1M Py3un KUAKOCTER U ra30B.

Mopenb OpOyHOBCKOTO JBUKEHUSI.

Mogens onsita LTepHa.

OnbITHI, JOKa3bIBAKOIINC CYLIECTBOBAHHE MEXKMOJIEKYJIIPHOTO
B3aUMOJICTICTBUSL.

Moaens, WUTFOCTPUPYIOLIAS TPUPOY JABICHUS ra3a HA CTCHKH COCY/IA.

OnbITEl, WUTIOCTPUPYIOLIME YPABHEHWUE COCTOSIHMSI HICAIBHOTO Trasa,
W30 POLECCHI.

Vuenuueckuii sxcnepumenm, iabopamoptivie pabomul

Onpenenenne Maccsl BO3Ayxa B KJIACCHOM KOMHATE Ha OCHOBE M3MEPCHUI
00BbEMa KOMHATHI, JABJICHHAS U TEMIIEPATYPhl BO31yXa B HEl.

HccenenoBanue 3aBUCUMOCTH MEKIY MapaMeTPaMu COCTOSIHUSI Pa3PEesKEHHOTO
rasa.

Tema 2. OcHoebl mepMoOUHAMUKU

TepMmoauHaMUUECKass CHCTEMA. BHYTPEHHsISI SHEPrUusi TEPMOJMHAMUYECKON
CUCTEMBI U COCOObI €€ n3MeHeHHsl. KomuecTBO TemoThl U pabota. BHyTpeHHsIs
SHEPrusi  OAHOATOMHOIO  WJACAJTBHOrO  rasa.  Buael  Temionepeaayu:
TEIUIONPOBOAHOCTh, KOHBEKIHMS, U3IyUCHHE. Y IENbHAS TETUIOEMKOCTh BELIECCTBA.
KonnuecTBo TEMI0TH MPH TEMIONEPEaye.

[Tonstue 06 ammabGatHoM mpouecce. [lepBblii 3aKOH TEPMOAMHAMUKH.
[IpuMeHEeHHEe TEPBOrO 3aKOHA TEPMOJMHAMUKH K um3ompoueccam. [ 'paduueckas
UHTEepnpeTanus padboThl ra3a.

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

TemmoBele  MammMHbl.  [IpUHOMNBL  OCHCTBUS — TEIUIOBBIX — MAIIWH.
[IpeoOpazoBaHusi >HEPruM B TEIUIOBBIX MamuHaX. Koa(PUIMEHT Monae3Horo
neicTBus TemioBoid mammubl. [{ukn KapHo w ero ko3@uuueHT MoJIe3HOTO
JEUCTBHSL. DKOJOTUYECKUE MPOOTIEMBI TETUIOIHEPTETHKH.



TexHuYecKue yCTpOCTBA W MPAKTUYECKOE NPHUMEHCHHWE. JIBATATElb
BHYTPEHHETO CrOPaHUs, OBITOBOH XONOAWIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

H3MeHeHHEe BHYTPEHHEH SHEPrUM Tejla MPH COBEPLICHUM PaOOTHI. BBUICT
npoOKM W3 OYTBUIKM TOJ JACHCTBHUEM CKAaTOrO BO3JAyXa, HarpeBaHue >¢Qupa B
JATYHHOH TPyOKe MyTEM TPEeHUs (BUACOIEMOHCTPALINS ).

H3MeHeHrne BHYTPEHHEN SHEPTHM (TEMITEPATYPhI) Tela PU TEITONEpEaaye.

OneiT 1o anuabaTHOMY PpACHIMPEHUIO BO3AyXa (OMBIT € BO3AYIIHBIM
OTHUBOM).

Moaenu napoBoii TypOMHBL, ABUTATENs] BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JBUTATETIS.

Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul

H3mepenue yaenbHOM TeMI0EMKOCTH.

Tema 3. Acpecamnsie cocmoanus éeujecmea. Pazoevie nepexoosl

[TapooOpa3oBanue u KoHaeHcanus. Mcrnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTENIbHAS BJIQKHOCTH BO3Ayxa. HacellleHHBIA map. YaenbHas TeEmioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYPbI KUTIEHHS! OT TABJICHUSI.

Teépnoe Teno. Kpucrammmueckue u aMopHbie Tena. AHU30TPONUSI CBOKWCTB
kpuctaioB. Kuakume kpuctaibl. CoOBpeMEHHBIE Marepuansl. [lnaBieHue wu
KpUCTAJIM3auus. Y IesbHas TemioTa miapneHus. Cyonumanus.

YpaBHEHUE TEMIOBOIO OanaHca.

TexHuUYeCKue yCTpOMCTBA M MNPAKTHYECKOE MPUMEHEHHE: TUTPOMETP W
NCUXPOMETP, KATOPHUMETP, TEXHOJOTUN NOJYUYEHUSI COBPEMEHHBIX MAaTEPHAJIOB, B
TOM YHMCJIE HAHOMATEPUAJIOB, © HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoIiCTBa HACHIIICHHBIX APOB.

Kunenne npu MOHM>KEHHOM JTABJICHHH.

CnocoObl U3MEPEHUS BIAKHOCTH.

HabGmronenne HarpeBaHus ¥ MIaBJICHAS KPUCTAINTMYECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTaLIOB.

Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul

H3mepeHne OTHOCUTENBHON BIIAJKHOCTH BO3 Ay XA.

Paznen 4. daekrpoanHaMuka
Tema 1. Inekmpocmamuka
OneKTpu3anms Tell. OJEKTPUYECKU 3apsaa. J[Ba BHIA BIEKTPUYECKUX
3apsaaoB. [IpOBOJHUMKHM, MWAJNEKTPUKH W TOJYMPOBOJHUKW. 3aKOH COXPaHCHUS
ANEKTPUYECKOTO 3apsia.
B3anmopeiicteue 3apsaaoB. 3akoH Kyiona. TOYeUHBIN 3NEKTPUYECKUI 3apsi.
OnekTpuueckoe mose. HanpskEHHOCTH  ANEKTpUUYecKoro mnons. [lpuHumn



CYNEPIO3ULHANA SJIEKTPAUECKUX NOJeH. JIMHUM HANPsHKEHHOCTH JIEKTPUYECKOTO
TOJIS.

Pabora cun  snekrpocratmueckoro  nossa.  I[loreHunuman.  PasHocTh
NOTEHUUANOB. [IPOBOJHMKM M JUAJNIEKTPUKA B BJIEKTPOCTATUYECKOM TIOJIE.
JIMBIIEKTPAYECKAS. POHULIAEMOCTD.

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

TEeXHUYECKUE YCTPOWCTBA M MPAKTUYECKOE NPUMEHEHUE. SIIEKTPOCKOIL,
ANIEKTPOMETP, DSIEKTPOCTATHUECKAS 3alllMTa, 3a3€MJICHHE JJIEKTPONPUOOPOB,
KOHJEHCATOP, KOMUPOBAJIBHEIN ammapar, CTPYWHBIA ITPUHTED.

Jlemoncmpayuu

YeTpoiCTBO M IPUHLUI JEWCTBUSA DIIEKTPOMETPA.

B3anMoaeicTBuE HA3IEKTPU30BAHHBIX TE.

DNEKTPUUECKOE TOJIE 3aPSKEHHBIX TEI.

[TpOBOIHMKH B SJIEKTPOCTATUYECKOM TIOJIE.

ONEKTPOCTATHYECKAS 3alUTA.

JIUBIIEKTPUKH B SJIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb  BJIEKTPOEMKOCTH  TUIOCKOTO KOHAEHCATOpa OT  IUIOLIAAH
TUTACTUH, PACCTOSIHUS MEXKAY HUMU U JUDIIEKTPUYECKON TPOHULIAEMOCTH.

DHEPrus 3apsHKEHHOTO KOHACHCATOPA.

Vuenuuecruii skcnepumenm, 1abopamopisie pabomol

H3mepenne 3neKTpoEMKOCTH KOHAEHCATOPA.

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

ONEKTPUUYECKANA TOK. YCIIOBUS CYIIECTBOBAHMUS OJJIEKTPUYECKOTO TOKA.
Hctounmkm Toka. Cuita Toka. [10CTOSTHHBIN TOK.

Hanpspkenue. 3akon OMa Ju1st yuacTka LETH.

ONEKTPUUYECKOE CONMPOTUBIIEHUE. YIEIBHOE CONPOTUBIICHAE BEIIECTBA.
[TocnenoBarenbHOE, MAPATUIENBHOE, CMEIAHHOE COCTMHEHHUE IPOBOJIHUKOB.

PabGora »snekTpuueckoro Toka. 3akoH JIxoyns—JleHma.  MOIIHOCTB
BIEKTPUYECKOTO TOKA.

ONEKTPOABMXKYLIAS CUJIa U BHYTPEHHEE CONPOTHMBIECHUE MCTOYHHMKA TOKA.
3akoH Oma 1J1s MOJIHOM (3aMKHYTOM ) 3JIEKTpUUeCKOi 1enu. KopoTkoe 3aMbIKaHUE.

ONEKTPOHHAs  MPOBOAMMOCTH  TBEPABIX  METALIOB.  3aBUCUMOCTH
COMPOTHUBJICHUS METAIUIOB OT TeMneparypbl. CBEPXIPOBOAUMOCTD.

DNEKTPUUYECKUN TOK B BaKyyMe. CBOMCTBA SJIEKTPOHHBIX Ty YKOB.

[TonynpoBOIHHKH. CoOcTBeHHAass  u [pUMECHAss  MPOBOAUMOCTH
NOJyNMPOBOHUKOB. CBoiicTBA p—-niepexona. [1onynpoBogHUKOBEIE TPHOOPHI.

ONEKTPUYECKAA TOK B PACTBOpax M paciulaBax  AIEKTPOJIUMTOB.
DNEKTPOJIATAYECKAS TACCOLMALUS. DIEKTPOIINS.



ONEKTPUUECKUA TOK B Ta3ax. CaMOCTOSTEIBbHBIA M HECAMOCTOSTCIIBHBIN
paspsa. Monnus. [Lazma.

TexXHUYECKME YCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE. aAMIIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHMKH TOKA, DSJIEKTPOHArPEBATEIBHBIE MPUOOPHI,
AJIEKTPOOCBETUTENBHBIE MPUOOPHI, TEPMOMETP COMPOTHUBIICHUS, BAKYYMHBINA IO/,
TEPMHUCTOPBI U POTOPEIUCTOPHI, MOTYTPOBOTHUKOBBII TMO, TaAIbBAHUKA.

Jlemoncmpayuu

H3mepenne CUITbl TOKA M HANIPSHKEHUS.

3aBUCUMOCTb COIPOTHBIICHHAS LMJIMHAPUYECKUX TPOBOJHUKOB OT JIMHBI,
TUIOLIAM MOMEPEYHOTO CEYECHUS U MaTepraa.

CMeIIaHHOE COEIMHEHNE MTPOBOIHUKOB.

[IpamMoe wu3MepeHHe DBIEKTPOABMXKYINEH CcWiIbl. KOpOTKOE 3aMbIKaHWE
raJIbBAHUYECKOTO JJIEMEHTA U OLICHKA BHYTPEHHETO CONIPOTUBIICHUSI.

3aBUCUMOCTB COTPOTUBIICHUS METAUIOB OT TEMIIEPATY PHI.

[TpOBOAMMOCTE 3NEKTPOJUTOB.

HckpoBoi pa3psa v MpOBOAMMOCTB BO3AyXA.

OOHOCTOPOHHSS MPOBOAMMOCTD TUOAA.

Vuenuueckuii sxcnepumenm, nabopamopiivie pabomul

H3yueHne cMEaHHOro COCIMHEHUS PE3UCTOPOB.

H3mepenne 3NIEKTPOABMIKYIIEH CHIIBI UCTOYHMKA TOKA W €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaOntonenue snekrpomsa.

MexnpeamMeTHbie CBA3H

Hzyuenne kypca ¢pusmku 6a30Boro ypoBHs B 10 Kjmacce OCyHIECTBIISIETCS C
VYETOM COAEPKATEIBHBIX MEKIPEAMETHBIX CBSI3€H C KypcamMu MAaTEMAaTUKW,
OHMOJIOrMH, XUMHH, T€Orpaduu U TEXHOJIOTUH.

Meowcnpeomemnoie nonsamus, CBA3aHHBIE C M3YYEHUEM METOAOB HAYYHOIO
NO3HAHMS: SBJICHUE, HAYYHbIH (DakT, runore3a, Qu3nMyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOMIOACHHE, IKCIEPUMEHT, MOJCIIMPOBAHKE, MOJIEITb, U3MEPEHHUE.

Mamemamuxa: pelieHHEe CHCTEMbl YPaBHCHWH, JUHEHHAas (yHKOUS,
napadona, runepooia, uxX rpa@uKd U CBOMCTBA, TPUTOHOMETPUUYECCKUE (DYHKIMH:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M X TTPOEKIIMU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonoecus: MEXaHUYECKOE NABUKEHUE B KUBOUM mpupoae, nuddysus, ocMoc,
TEIIOOOMEH YKUBBIX OPraHWU3MOB (BUbI TEIJIONEPEAAYM, TEMJIOBOC PABHOBECHE),
BIEKTPUYECKHUE SBIICHUS B )KUBOM TPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJIAPHAsT Macca, TEIUIOBBIE CBOMCTBA TBEPIABIX TEJ, KUJIKOCTEN U



ra3oB, JJIEKTPUYECKHAE CBOMCTBA METAJUIOB, JJIEKTPOJUTUYECKAS TUCCOLMALIMS,
raJIbBaHUKA.

['eoepaghusi: BIAXKHOCTH BO3/1yXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonocus: MpeoOpa30BAHUE ABMXKCHUH C MCHOJB30BAHUEM MEXAHWU3MOB,
VYT TPEHUST B TEXHHUKE, MOAMIMIHWKA, HMCIOJB30BAHUE 3aKOHA COXPAHEHUS
UMIYJbCA B TEXHUKE (PaKeTa, BOAOMET W JPYIHE), ABUTATEb BHYTPEHHETO
CropaHusi, napoBas TypOMHA, OBITOBOW XOJOIWIBHUK, KOHIULMOHED, TEXHOIOTHH
MOJIVYEHUS] COBPEMEHHBIX MATEPHAIOB, B TOM 4YHCJIE HAHOMATEPUATIOB, W
HAHOTEXHOJIOTHH, SJIEKTPOCTATHYECKAs 3alIUTa, 3a3€MJICHHE SJICKTPONpPHOOPOB,
KCEPOKC, CTPYHHBIH MIPUHTED, 3NIEKTPOHArPEBATEIBHBIE npudOpBHI,
AJNIEKTPOOCBETUTENBHBIE MPUOOPHL, TATbBAHUKA.

11 KVIACC

Paznen 4. daekrpoanHaMuka

Tema 3. Maznumnoe noJie. INeKMPOMAZHUMHAA UHOYKUUA

[TocTosiHHBIE ~ MarHWThHL. ~ B3aMMOAECHCTBME  MOCTOSHHBIX ~ MArHUTOB.
MarautHoe Tmoie. BeKTOop MarHWTHONW WHAYKUMW. [IpuHOMO Cynepro3uiuu
MAarHATHBIX MOJieH. JIMHUM MarHUTHOM MHAYKIMW. KapTuHa JIMHUHA MarHUTHOMN
WHIYKLUU TI0JI TOCTOSIHHBIX MArHUTOB.

MarsuTHOoEe TOJIE TPOBOJHMKA € TOKOM. KapruHa 1MHWIA WHAYKUUA
MAarHuTHOIO TIOJI UIMHHOTO MPSMOTO INMPOBOJAHHMKA W 3aMKHYTOIO KOJIBLIEBOTO
IIPOBOJIHUKA, KAaTYIIKK ¢ TOKOM. OneIT Opcrena. B3auMoaeiicTBue mpoBOIHUKOB €
TOKOM.

Cwuta Amniepa, €€ MOAyJIb U HAIIPABJICHUE,

Cuna Jlopenua, e€ Moaysb U HApaBJICHKE. [[BH)KEHHE 3aPSHKEHHONW YaCTHLLBI
B OJIHOPOJHOM MarHuTHOM mosie. Pabota cunel JlopeHua.

SlBneHue BNEKTPOMArHUTHOW WHAYKUMHU. [IOTOK BEKTOpa MAarHWTHOM
WHAYKOUW. OJNEKTPOABMKYILAA CUJIa WHAYKLIUU. 3aKOH JJIEKTPOMArHUTHON
nHaykuuu dapanest.

BuxpeBoe snexkTpudeckoe moJie. ONIEKTPOABMKYINAS CHJIA HWHAYKIAA B
MIPOBOJIHUKE, BUKYILEMCS MOCTYNATENBHO B OJHOPOAHOM MArHUTHOM MOJIE.

IIpaBuio Jlenua.

WHayKTUBHOCTB.  SIBJICHWME CAMOWMHIYKIMHW. OJEKTPOJABHKYINAS — CHUJIa
CAMOWH/Ty KLIUH.

DHEPrusi MAarHATHOTO TOJISI KATYIIKH C TOKOM.

ONEKTPOMArHUTHOE TOJIE.

TEeXHUYECKUE YCTPOWCTBA M MPAKTHYECKOE NPUMEHEHUE. TOCTOSHHBIC
MArHUTBl, BJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTENHA SJIEMEHTAPHBIX
YaCTUL, UHIYKIHOHHAS [IE€Yb.



Jlemoncmpayuu

OneiT Operena.

OTKIIOHEHUE 3JIEKTPOHHOTO IMyYKa MATHUTHBIM TOJIEM.

JIMHUY MHAYKIMU MAarHATHOTO TIOJIS.

B3anmopeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cwia Amnepa.

JeiictBue cuitbl JIopeHIia Ha MOHBI SIIEKTPOJIUTA.

SIBneHune AINEKTPOMArHUTHOM MH LY KLIUH.

IIpaBuio Jlenua.

3aBUCUMOCTD JJIEKTPOABMIKYILEH CUIIBI MHAYKIMH OT CKOPOCTHM WU3MEHEHHS
MAarHuTHOTO MOTOKA.

SBnenne caMOMHAYKIWH.

Vuenuueckuit sxcnepumenm, iabopamopiivie pabomul

H3yueHrne MarHuTHOTO MOJIst KATYIIKK C TOKOM.

Hccnenoanue AeiCTBHA NOCTOSIHHOTO MarHUTa Ha PAMKY C TOKOM.

HccenenoBanue sSBIEHUS JJIEKTPOMATHUTHOW MHTY KIIAH.

Pazpnen S. KosieOaHusi 1 BOJIHBI

Tema 1. Mexanuueckue u INeKmMpPOMAZHUMHbIE KOEOAHUA

KoneGarenpnas  cucrema.  CBOOOAHBIE ~ MEXAQHWYECKHE  KOJICOQHMSI.
["apmonnueckue konebanus. [lepuon, wacrora, ammamtyga U ¢asa KoJcOaHHil.
IIpy>xuHHBIA MasTHUK. MareMaTH4eCcKUil MasTHUK. YPAaBHEHUE TAPMOHUYECKHUX
koneOanuii. [IpeBpalenue 3Heprum Npyu rapMOHUYECKHAX KOJICOAHHSIX.

Konebarenbublii  kKOHTYp. CBOOOJHBIE AJICKTPOMArHUTHBIE KOJICOAHUS B
UACATbHOM KOJEOATEIbHOM KOHTYpPE. AHAJIOTUs MEXKIYy MEXaHUYECKUMH W
ANIEKTPOMArHUTHBIMKA  KosicOaHusiMu. Dopmyna TomcoHa. 3aKOH COXPAHCHUs
SHEPruM B UACATBHOM KOJI€0aTeIbHOM KOHTYPE.

[IpencraBnenue o 3aryxarolux KojaeOaHusx. BeIHYKIEHHbIE MEXQHUYECKHE
KoneOanusi. Pe3oHaHnc. BBIHY KICHHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHHUSI.

[Tepemennblii  TOK. CHHYCOMIAIBHBIA NEPEMEHHBIA TOK. MOIIHOCTB
MEPEMEHHOIO TOKA. AMIUIMTYJHOE W JACHCTBYIOIIEE 3HAYEHUE CUIIBI TOKA M
HAIPSKCHUS.

Tpanchopmarop. [TponsBoacTBo, nepenaya U NOTPEOTICHUE TEKTPUUYECCKON
SHEPIrUM. DKOJIOTMYECKUE PUCKHU MPH MPOU3BOACTBE IEKTPOdHEPrun. KynbpTypa
MCITOJIb30BAHUS JJIEKTPOIHEPTUN B IOBCEIHEBHOM YKU3HU.

TEeXHUYECKUE YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHUE. JIIEKTPUYECKHMA
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, TMHUM HJIEKTPONEPEaay.

Jlemoncmpayuu

HccnenoBanne mapameTpoB KOJIEOATENIbHON CHCTEMBI (MDY XKUHHBIA WA
MaTEMATHUYECKANA MAsSTHUK ).



HaOnroneHue 3aryxarommx KojaeOaHui.

HccenenoBanmne CBOHCTB BBIHYKACHHBIX KOJICOAHUIA.

Habnronenue pe3onanca.

CBOOOHBIE IIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuuiorpaMMbl (3aBUCHMOCTH CHJTBI TOKA M HAMPSDKEHUST OT BPEMEHH ) IS
ANEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHaHC mnpM MOCHEAOBATENILHOM COCAMHEHMM PE3UCTOPA, KATYLIKU
MHIYKTUBHOCTH U KOHACHCATOPA.

Mopenb TUHUM SIIEKTPONEPENAYH.

Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul

HccnenoBanne 3aBUCUMOCTH MEPUOA MAJIbIX KOJeOaHWil Ipy3a HA HUTH OT
JUIMHBI HUTU U MAacCChI I'py3a.

HccnenoBanne MEPEMEHHOIO TOKA B LENM K3 MOCIEAOBATEIBHO
COCIMHEHHBIX KOHICHCATOPA, KATYIUKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbIE 60JIHbI

Mexanudeckue BOJIHBI, ycioBus pacnpoctpaneHus. Ilepuoa. Ckopocth
pacnupoCTpaHeHUss W JUIMHA BOJIHBL. llomepeuHble W NPOJOJBHBIE  BOJIHBIL.
HuTtepdepenuus u mudpakiuus MEXaHUUECKUX BOJIH.

3Byk. CKOpoCTh 3ByKa. [ poMKOCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

ONEKTPOMATHUTHBIE BOJIHBL Y CIIOBUAS M3JYYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmvHuas opueHTtanms BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPAKCHHE, MPEJIOMIICHHE, MOJNSpU3alus, Au(paKuus,
uHTepPepeHms. CKOPOCTh SIEKTPOMArHUTHBIX BOJIH.

[IIkana 3nMeKTPOMArHUTHBIX BOJIH. [IpUMEHEHHME BIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[ IpyHIMOEL paIMOCBA3H U TENIEBUACHUA. Paaromokamnus.

DNEKTPOMArHATHOE 3arps3HEHUE OKPYIKAFOLICH CPEIBL.

TeXHUYECKUE YCTPOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE. MY3bIKAJIBHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas [IMArHOCTHKA B TEXHHMKE M MEIMLMHE, paaap,
PaMONTPUEMHUK, TEJICBU30P, aHTeHHA, TeaedoH, CBU-neus.

Jlemoncmpayuu

OOpa3zoBaHuE W paCIPOCTPAHEHUE MOMEPEUHBIX W MPOIOJIbHBIX BOJIH.

Konebntomeecs T€10 Kak HCTOUHUK 3BYKA.

Habmronenne oTpaskeHus U IPEIOMIIEHUS MEXaHUYECKUX BOJTH.

HabGmonenne natephepeHiny n AuPpakiiiid MEXaHUUYECKAX BOJTH.

3BYKOBOM pE30HAHC.

HaGmronenne cBsi3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYAOH W
YacTOTON KOJeOaHMil.



HccnenoBanne  CBOWCTB  BJIEKTPOMATHUTHBIX — BOJIH: OTPAXKEHUE,
NPETOMIIEHUE, MOJISIpU3anust, M pakuus, UHTEPPEPEHLIMSL.

Tema 3. Onmuka

['eomerpuueckas onruka. [IpsSMONIMHEHHOE pacHpOCTPAHEHUE CBETA B
OAHOPOJHOM cpeae. JIyu cBeTa. TOUYEUHBIN UCTOUYHUK CBETA.

OTtpaxeHne CBETA. 3aKOHbI OTpakeHUs cBeta. [locTpoeHune m3o0paxkeHHuil B
TJIOCKOM 3€PKaIe.

[Tpenomiienne cBeTa. 3aKOHBI MPETOMIICHUS CBETa. AGCONIFOTHBII NOKA3aTelNb
npenomneHus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHblii yros moJIHOrO
BHYTPEHHETO OTPAKECHUS.

Jucnepcus ceeta. CiioxkHbli coctas Oenoro ceera. Lger.

CoOuparonie W paccerBarouiie JuH3bl. ToHkas JsmH3a. DOKyCHOE
paccTosHUE M ONTWYECKas CWiia TOHKOM JMH3BL [locTpoeHne m300pakeHHid B
COOMPAKIIMX W pacceuBarOIMX JIMH3aX. DopMya TOHKOW JIMH3BL. YBEIUYCHUE,
JTaBacMOE€ JINH30M.

[Tpenensl nPUMEHUMOCTH TEOMETPHYECKON ONITUKH.

Bonnosas ontuka. HMHrepdepennus cBera. KorepeHTHbIC HMCTOYHUMKH.
YcinoBuss HAOMIOJACHHUST MAKCHMyMOB W MWUHMMYMOB B HHTEP(PEPECHUMOHHOMN
KapTUHE OT JIBYX CHH(}A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBeta. JudpakuuoHHas pemiéTka. YCIoBUE HAOIIOACHHS
IVIABHBIX ~MAaKCMMyMOB TP TMAJCHUM MOHOXPOMATHYECKOrO CBE€Ta Ha
TU(PPAKIMOHHYIO PEHIETKY.

ITonspuzarus ceera.

TeXHUYECKUE YCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHME. OYKH, JIyIa,
(oroanmapar, NPOCKLUMOHHBIN anmapar, MUKPOCKOI, TEJIECKOI, BOJOKOHHAS
ONTUKA, AM(PPAKLIUOHHAS PEIIETKA, TOJISIPOHI.

Jlemoncmpayuu

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

[TonHoe BHyTpeHHEE OTpakeHUe. Moaenb CBETOBOA.

HccnenoBanue CBOMCTB M300pKCHUIN B TUH3AX.

Mogenu MUKPOCKOTIa, TEJIECKOIIA.

HabntoneHnue naTepepeHinm cBera.

Habnronenue nudpakiuum ceera.

HabnroneHnue aucnepcun CBeTa.

[TonyuyeHue cekTpa ¢ MOMOLIBIO TPU3MBI.

[Tony4eHnne cnexkTpa ¢ TOMOUIbI AUPPAKIUOHHONW PEIIETKH.

Habmonenune nonspuzanum cBera.

Vuenuuecruii skcnepumenm, 1abopamopusie pabomol



H3mMepeHue nokazaressi MpesioMICHHs CTEKIIA.
Hccnenopanue cBOMCTB M300paKEHM B JTMH3AX.
Habnronenue aucnepcun cBeTa.

Pa3agen 6. OCHOBBI CIEHAJIBLHOH TEOPHH OTHOCUTEIBHOCTH

['paHuIBI ~ MNPUMEHUMOCTH  KJIACCHMYECKOW  MexaHuku.  [locTynarsl
CHENUANBHOW TEOPUU OTHOCUTEIIBHOCTU. WHBAPUAHTHOCTh MOJYJS CKOPOCTH
CBETA B BAKyyMe€, MPUHIIUI OTHOCUTENBHOCTH DHHINTEHHA.

OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH. 3aME/UICHUE BPEMEHU U COKpPAILICHUE
JUTHHBI,

DHEprusi 1 UMMYJIbC PEISTUBUCTCKON YaCTHUIIBI.

CBsi3b MacChl ¢ PHEPrUEiH U UMMYJILCOM PENSATUBUCTCKONW YACTULIBI. JHEPTUS
MOKOSI.

Pasznen 7. KBanroBas ¢pusuka

Tema 1. Dnemenmol K6AHMOBOU ONMUKU

®dotonsl. ®opmyna [1naHka cBsizu 3Heprum (POTOHA C €ro YaCTOTOU. DHEPrus
¥ UMITYJIbC (POTOHA.

Otkpeitue 1 uccienoBanue gporodpdexra. Onwitel A. I'. CTosieToBa. 3aKOHBI
doroadpdekra. YpaBHenue ODitHwITeiiHa Wi GorodPdexra. «KpacHas rpanunay
dotorpdexra.

Jasnenue ceeta. OnbiThl I1. H. JIeOenera.

XHUMHYECKOE IEWCTBUE CBETA.

TexHuueckue yCTPOWCTBA W MPAKTUYECKOE NPHUMEHEHHWE. (DOTORIEMEHT,
(oroaaTumk, cCoaHeuHas Oarapes, CBETOAHO.

Jlemoncmpayuu

DoT03QPEKT HA YCTAHOBKE ¢ IMHKOBOM MIACTHHOM.

Hccnenopanue 3akoHOB BHEIIHETO GoToddhdekTa.

Ceeroamon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogpens atroma Tomcona. OnbiTel Pe3epdopia mo paccesHU0 o -HaCTHIL.
IImanerapnas mopxens aroma. Ilocrynarel bopa. M3nydeHne W TOIIIOLIEHUWE
()OTOHOB TpU TMEPEXOAE aTOMa C OJHOIO YPOBHS SHEPIUM Ha Jpyroid. Buiel
cnekTpoB. CHEKTP YPOBHEH SHEPrUM aTOMa BOJOPO/A.

BonHoBBIE cBO¥CTBA YacTuLl. BomHel e bpoina. KoprnycKyaspHO-BOITHOBOM
Oyaau3M.

CHOHTAHHOE U BBIHYKJIEHHOE U3y YEHHE.

TexHuYecKnue yCTpOMCTBA M NPAKTHYECKOE NPUMEHEHHE. CHEKTPAJIbHBIN
aHaJIn3 (COEKTPOCKOMN ), a3, KBAHTOBBI KOMITBIOTED.



Jlemoncmpayuu
Mogpenb onwita Pezepdopaa.
OnpeneneHue JIMHBI BOJIHBI J1a3€pa.
HaGmronenne TnHEeRYaThIX CIEKTPOB U3ITy YCHUSI.
Jlazep.
Vuenuueckuii sxcnepumenm, iabopamopivie pabomul
Habmronenune mmHeRYaToro cnekTpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTHI, JOKA3bIBAIOIIME CI0KHOCTh CTPOCHMs sapa. OTKpbITHE
paguoaktuBHOCTH.  OmnbiTel  Pesepdopma 1o onpeneneHur0  cocTaBa
pammoakTUBHOrO wu3nydyeHus. CBoiicTBa anbda-, Oera-, ramma-u3Jy4ycHHs.
BimsiHre pagmoaKkTUBHOCTH HA )KMBBIE OPraHU3MBI.
OTtkpeiTHE TIPOTOHA W HelTpoHa. Hykimonnas moxens snapa ['eiizeHOepra—
HBanenko. 3apsan sapa. MaccoBoe uncno sapa. M30Tonebl.
Anbda-pacnan. OJEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. [amMma-
M3ITy4YeHHE. 3aKOH PAIMOAKTUBHOIO Pacnaja.
OHEPrus CBSA3W HYKJIOHOB B siape. SaepHbie cuibl. JleekT Macchl sapa.
S nepHbie peakuuu. /leneHne U CUHTES sIaep.
Snepueiii peaktop. Tepmosaepuslii cuHTe3. [IpoOneMbl W MEPCHEKTUBBI
SIEPHON SHEPTETUKU. DKOJIOTUYECKUE ACTIEKTHI IIEPHON SHEPTETUKH.
DneMeHTapHbIe YacTULBl. OTKPBITHE MO3UTPOHA.
MeTo1bl HaOJIFOACHUS U PETUCTPALMH 3JIEMEHTAPHBIX YaCTHLL.
dyHaaMeHTaIbHBIC B3aUMOAEHCTBUSA. EMMHCTBO (PM3HUECKOI KAPTHHBI MUPA.
TeXHUYECKUE YCTPONCTBA U MPAKTUYECKOE MPUMEHEHUE. JO3UMETP, Kamepa
BunibcoHa, saepHbiii peakTop, aToMHas Oomoa.
Jlemoncmpayuu
CuéTunK MOHU3UPYIOIIMX YACTHLI.
Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul
HccenenoBanue TpekoB yacTul (1Mo TOTOBBIM (oTorpadusim).

Pazpnen 8. DjieMeHTBI aCTPOHOMUM M ACTPOPU3UKH

Otanel pa3BUTHS ACTPOHOMUH. [IpuKIIagHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3mHoro HeGa. Co3Be3musi, ApKHAC 3BE3BI, TUIAHETHI, WX BHIAMOE
JIBUKEHUE.

Conneunas cucrema.

Connue. ConHewuHass akTUBHOCTh. HcTounmk sHeprum ConmHUA W 3BE3.
3BE31BI, UX OCHOBHBIE XapAKTCPUCTHKHU. JlMarpaMma «CIEKTPAIbHBINA Klacc —
CBETUMOCTbY». 3BE3/bI TJIaBHOW TMOCIEI0BATENLHOCTHA. 3aBUCHMOCTh «Macca —
CBETUMOCTbY» JJIsl 3BE37 TJIABHOM IMOCJIEIOBATEIbHOCTA. BHYTpPEHHEE CTPOCHUE



3BE31. COBPEMEHHBIC NMPEACTABIEHUS O MPOUCXMKIACHUN W 3Bomtonnna ConHoa u
3BE3M. DTalbl )KU3HU 3BE3 .

Mneunstid [lyte — Hama ['anaktuka. [lonokenue m apwkenue CoJHIA B
lanaktuke. Tunel ranaktuk. Paguoranaktuku U kBasapel. UEPHBIE OBIPEL B sSApax
TATAKTHK.

Bceenennas. Pacummpenue Beenennoii. 3akon Xa00na. Pazderanue rajakTuk.
Teopust boapioro B3peiBa. PEMUKTOBOE U3ITyYEHHE.

MacmrabHas cTtpyktypa BeenenHoii. MeraranakTuka.

Hepewménnpie mpoOieMbl aCTPOHOMUMU.

Vyenuuecrue nabnooenus

Habmronennst HEBOOPYKEHHBIM TJ1a30M € MCHOJB30BAHUEM KOMIBIOTEPHBIX
OPUJIOKEHUI ISl OMPEACIICHUS TIOJIOKEHUST HEOECHBIX OOBEKTOB HA KOHKPETHYHO
JaTy: OCHOBHBIE cO3Be3usl CEBEPHOTO MONYIIAPUS U SIPKUE 3BE3 L.

Habntonenus B Teneckon JlyHel, miaaHeT, Mueynoro [1yTu.

Oo6o0mariee NOBTOpeHue

Pone (Qu3vku ©u acTpOHOMHHM B HSKOHOMHYECKOH, TEXHOJIOTHUYECKOM,
COLMATBHON M 3THUYECKOH c(pepax ACATENbHOCTH YEIOBEKA, POJIb U MECTO (PU3HUKH
Y ACTPOHOMHH B COBPEMEHHOW HAYYHOH KapTHUHE MUPA, POJb (PU3HUECKON TEOPUH
B (OPMUPOBAHMU TMPEACTABICHUI O (PU3HUYECKON KAPTHUHE MUPA, MECTO
(u3nYEeCKOi KapTUHBI MHpPa B OOLIEM Psiy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABJICHUM O TIPUPOJIE.

MexnpeamMeTHbie CBA3H

Hzyuenne kypca ¢pusmkn 6a30BOro ypoBHs B 11 Kjacce OCyLIECTBISIETCS C
VYETOM COACPIKATENBHBIX MEXKIPEAMETHBIX CBA3€H C KypcaMW MaTeMaTHKW,
OMOJIOTMH, XUMKH, Teorpadyn U TEXHOJIOTHN.

Meowcnpeomemnoie nonsamus, CBA3aHHBIE C M3YYEHUEM METOAOB HAYYHOIO
NO3HAHMS: SBJICHUE, HAYy4HbI (hakT, runore3a, QunMyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOMIOJACHHE, SKCIEPUMEHT, MOJCIIMPOBAHKE, MOJIETb, U3MEPEHUE.

Mamemamuxa: PpEIMICHUE CUCTEMBl YPABHEHWH, TPUTOHOMETPUYECKUE
(YHKIIMK: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE
TOXKIAECTBO, BEKTOPHI M WX MPOCKLUHMHA HA OCH KOOPAMHAT, CIIOXKEHWUE BEKTOPOB,
NPOU3BOJHBIE BJIEMEHTAPHBIX (YHKIMI, MPU3HAKKM NOA00MsT TPEYTOJbHUKOB,
OMPENEIICHNUE TJTONIAN TNIOCKUX PUTYP U 00BEMA TEIT.

buonocus: >NEKTPUYECKUE SBIICHUS B JKMBOH MNPUPOAC, KOyeOaTelbHbIE
JIBWKEHUS B JKUBOW MPUPOAE, ONTHYECKUAE ABICHUSA B KUBOUN MPUPOJE, AECUCTBUE
pajvanyy Ha KMBBIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUIMYECKAs CTPYKTYpa TBEPIBIX
TEJN, MEXaHU3Mbl OOPA30BaHMs KPUCTAUIMYECKON PEINETKH, CHEKTPATbHBIN
aHamms.



['eoepachus:  MarHuTHBIC TOJKOCA 3EMIIA, 3QJICKM MArHUTHBIX  PYI,
(oTOCHhEMKA 36MHOM OBEPXHOCTH, MPEACKA3AHUE 3EMIICTPSCEHUIA.

Texnonocusa: JHWHUM DJIEKTpoONEpEnay, T[EHEpATop IEPEMEHHOIO TOKA,
ANEKTPOABUraTENb, WHAYKIHMOHHAA I1€4b, pajap, PaauONpPUEMHUK, TEIEBU30D,
aHteHHa, TenepoH, CBU-meub, MPOCKIMOHHBIA anmnapar, BOJIOKOHHAs OMNTHKA,
COJTHEYHAast Oarapest.



INTAHUPYEMBIE PE3VJIBTATbBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenue yudeOHOro mnpeaMera «®Ou3MKa» Ha YPOBHE CPEIHEr0 OOIIEro
oOpazoBanusl (0a30BbIi YPOBEHB) JOJDKHO OOECHEUUTHh JOCTHXKCHUE CIIEMYIOLIAX
JMYHOCTHBIX, METAPEIMETHBIX M TTPEAMETHBIX 00Pa30BaTEIbLHBIX PE3YJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUSI YUEOHOTO npeaMeTa «Du3nka» JOJKHBI
OTpaXaTb TOTOBHOCTb M CHOCOOHOCTh OOy4YarIUXCs PyKOBOJICTBOBATHCS
c(hOpMUPOBAHHON BHYTPEHHEH NO3WUIMENR JIMYHOCTH, CUCTEMON I[IEHHOCTHBIX
OpUECHTALIMMA, TMO3WTUBHBIX BHYTPEHHUX  YOEXKICHWH, COOTBETCTBYIOIIUX
TPAJIULIMOHHBIM LEHHOCTSM POCCUHCKOrO OOIIECTBA, PACHIMPEHUE KU3HEHHOTO
OMBITA U OMNBITA JACIATEILHOCTH B IMPOLIECCE PEATM3ALMU OCHOBHBIX HAIPABIICHUM
BOCIIUTATENBHOM NEATEIBHOCTH, B TOM YHUCIIE B YACTH:

1) rpaskIaHCKOro BOCIMTAHUSI:

c(OPMUPOBAHHOCTh IPAKIAHCKOM MO3AIMK 00YYAOIIErOCs KaKk akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUIACKOr0 OOIIECTRA,

OPUHATAC  TPAJAMLMOHHBIX  OOLICYETIOBEUECKAX T'YMAHUCTUYECKHX U
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO NEATEIILHOCTb B MHTEPECAX TPAKIAHCKOTO
o011ecTBa, y4acTBOBATh B CAMOYNPABIECHUH B 00pa30BaATEIbHON OpraHA3allki;

YMEHUE B3aUMOJIECHCTBOBATH C COLMATIbHBIMA MHCTUTYTaMHU B COOTBETCTBUU C
X QyHKIMSIMU U HA3HAYCHUEM,

TOTOBHOCTBb K TYMAHUTAPHON U BOJIOHTEPCKOM NEATETBHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(hOpPMHUPOBAHHOCTh POCCUICKOM TPAKIAHCKOM UIAECHTUYHOCTH,
NaTPUOTHU3MA,

LIEHHOCTHOE OTHOILIEHHE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTHKCHHSIM
POCCUICKMX YUYEHBIX B 00JIACTH (PU3NKH U TEXHUKH,

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSI:

c()OPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, 3STUUECKOTO MOBEICHUS,

CHOCOOHOCTh OLICHMBATh CHTYAllMK0 W NPUHUMATH OCO3HAHHBIE PEIICHHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCIIE B
JCATCIbHOCTH YUCHOIO;

OCO3HAHUE JINYHOTO BKJIaJa B MOCTPOEHUE YCTOMUMBOrO OyAylIEro;

4) 3CTeTU4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIKOYAs CTETUKY HAYYHOTO TBOPYECTBA,
NPUCYIIETO (PU3NUECCKON HAYKE,



S) Tpy10BOro BOCIMTAHUSL:

MHTEPEC K Pa3MuHbBIM cpepaM Npo(heCcCHOHAIBHOM EATENBHOCTH, B TOM
YHCJIE CBA3AHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPLIATh OCO3HAHHBIN BBIOOD
Oyayiiel mpodeccuu U peaau30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00PAa30BaHUIO U CaMOOOpa30BaHUIO B 001acTH
(PU3WMKK HA TPOTSHKCHUN BCEH KU3HMU,

6) 3K0JIOTHYECKOT0 BOCIIUTAHUS :

C()OPMUPOBAHHOCTh JKOJIOTUYECKOH KYJIBTYPbI, OCO3HAHME TIOOAIBHOTO
XapakTepa 3KOJOTHYECKUX MTPOOIIeM;

IUJTAHUPOBAHUE M OCYILIECTBICHUE IEUCTBUIA B OKPY KAFOILIEN Cpelie HA OCHOBE
3HAHMS LEJIEW YCTOMYMUBOI0 PA3BUTHS YEIIOBEUECTBA,

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

7) HEHHOCTH HAYYHOT' 0 MO3HAHMS

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

OCO3HAHME LEHHOCTA HAyYHOW JeATEeIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs  (U3AKM  OCYLIECTBJISITH  MPOEKTHYK) W HMCCIIEAOBATEIBCKYHO
NEATENHOCTh MHAWNBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJbBTATDBI

Io3HaBaTe/IbHBIC YHHBEPCAJILHBIC Y4eOHbIC ACiiCTBHSA
ba3oBble JJorunueckue AeicTBUS:
CaMOCTOATELHO  (popMyJIMpOBaTH W aKTyaJlM3upoBaTh  MPoOJEMY,
paccMarpuBaTh €€ BCECTOPOHHE,
OMPEACIATh IENN JICATCIIBHOCTH, 3aJaBaTh MAPAMETPhl W KPUTEPHH WX
JIOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTM WM MPOTHUBOPEYMST B  PACCMATPUBAEMBIX
(DU3HYECKUX SBJICHUSX;
pa3pabarbiBaTh TUIAH PELICHUS MPOOJIEMBI ¢ YUYETOM aHajau3a MUMEILIUXCS
MATEPUATBHBIX U HEMATCPUATBHBIX PECYPCOB;
BHOCHTb KOPPEKTHUBHI B ICITENBHOCTD, OLICHUBATH COOTBETCTBUEC PE3YJILTATOR
LETISIM, OLICHABATh PUCKU TIOCJICACTBUIN NEATCILHOCTH,
KOOPIMHUPOBAaTH W  BBINOJIHATH PpadOTy B  YCIOBUSIX  PEABHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIJIEHUE TTPUA PEIICHUU JKU3HEHHBIX MTPOOJIEM.
ba3oBble ncciaeaoBaTe/bCKHeE AeiiCTBUS:
BJAJCTh HAy4YHOW TEPMHHOJIOTUEH, KIIFOYEBHIMM TMOHATHUSMU W METOAAMH
(u3nYECKOil HayKH;



BJIQJIETh HABBIKAMU yUEOHO-UCCIIEIOBATENBCKON U MPOSKTHOMN NEATEIbHOCTH
B 001acTH (pU3UKH, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOAOB PelIeHUs 3a1a4 (PU3MYECKOrO COJACPKAHUS, MPUMEHEHUIO Pa3IUMYHbBIX
METO0B MO3HAHUS;

BIAJIETh BUAAMHU JICATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpNpeTalliK, NpeoOpa30BaHUI0 W NPUMEHEHHIO B PA3IUYHBIX YUEOHBIX
CUTyalusIX, B TOM YUCIIC TP CO3JaHNH YYEOHBIX TPOEKTOB B 00J1acTH (PU3HKH,

BBISIBJIATh TIPUYMHHO-CJICJCTBCHHBIC CBSI3M M aKTyaJlu3UPOBaTh 3ajady,
BBIJIBUTaTh TUMOTE3y €€ PEUICHUs, HAXOAUTh apryMEHTHI s J0Ka3aTeNibCTBa
CBOMX YTBEPKICHUM, 3a1aBaTh MapaMeTPhbl U KPUTEPUU PELICHUS;

aQHAJIM3UPOBATh TMOJYUYEHHBIE B XOJE pEHICHUS 3adaud  Pe3yJIbTarhl,
KPUTUYECKHU OLICHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (HOpPMyJHpPOBaTh COOCTBEHHBIC 3aJaud B 0OPa30BATEIBHOM
JESITENBHOCTH, B TOM YHUCIIE TIPU U3YUEHUU (PUBUKH;

JaBaTh OLIEHKY HOBBIM CUTYAallUsIM, OLIEHUBATh MPUOOPETEHHBIM OTBIT;

yMETb MEPEHOCUTh 3HAaHUS MO (U3MKE B MPAKTHUYECKYIO 00JacThb
KU3HEIEATEIHOCTH;

YMETb UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIACTEIH;

BBIJIBUTaTh HOBBIC UJICH, TIPEJIaraTh OPUTHHAILHBIE TIOAXOIbI U PEUICHHUS;

CTaBUTH NMPOOJIEMbI U 33/1a4H, IOMYCKAIOIINUE ATbTEPHATUBHBIE PEILICHUS.

Pabora ¢ nnpopmanmueii:

BJIQJIETh HABBIKAMU TOJy4YeHUs MH(POpMauK (PU3MUYECKOTO COACPKAHUS U3
WUCTOYHMKOB Pa3HbIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBISATh MOMCK, AHAJIU3,
CUCTEMATH3ALMI0 U MHTEPIpETali0 MHPOPMAIIUK Pa3IUYHBIX BUIOB U (hopM
PEICTABICHHUS,

OLIEHUBATh JJOCTOBEPHOCTH UH(OPMAIUH;

UCMOJIb30BAaTh  CPEICTBA  MH(POPMALMOHHBIX W KOMMYHHUKAIMOHHBIX
TEXHOJIOTUI B PEIICHUM KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3a7a4 € CcoOnojeHuEM TpeOOBaHUN HSPrOHOMHUKH, TEXHUKUM O€30MacHOCTH,
TUTUEHBI,  PecypcocOepeKeHus, TPABOBBIX W 3TUYECKUX HOPM, HOPM
uH(}OpMaIMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUYECKOTO COJEPKaHMsS B Pa3IMUHBIX (QopMarax c
y4€TOM Ha3HA4YeHUs WHGOPMAIMK U LIEJIEBON ay IMTOPHUH, BEIOUpas ONTUMATbHY O
dopMy TpeAcTaBICHUS U BU3YyaIU3allUH.

KomMmyHuKkaTnBHBIC YHHBEPCAIbHbIC Y4eOHbIE 1eiiCTBHUS:
OCYIIECTBIATh OOIIEHWE HA YypoKax (U3MKM ©W BO BHE-YPOUHOM
JESATEbHOCTH,



pacro3HaBaTh MPEANOCBUIKA  KOH(DIMKTHBIX CUTyaUMd W CMSAr4arh
KOH (DJIMKTBI,

Pa3BEPHYTO M JIOTHYHO H3JIararb CBOKO TOYKY 3PEHUS C HUCIIOJIB30BAHUEM
SI3BIKOBBIX CPEICTB;

[IOHAMAaTh W KMCIIOJIB30BATH MMPEUMYINECTBA KOMAHIHOW W WHIWBHAIYAJIBHOMN
padoTsI;

BbIOMpATh TEMATHKy W METOJbl COBMECTHBIX ACHCTBHIA C y4éTOM OOHIMX
MHTEPECOB U BO3MOYKHOCTEN KAXKAOI0 WICHA KOJUIEKTUBA,

[IPUHAMATh €M  COBMECTHOW  ACATEIIbHOCTHA, OpPraHU30BBIBATE U
KOOPAWHHUPOBATH JEUCTBUA 110 €€ NOCTIDKEHUIO. COCTaBJIATH ITUIAH JCWCTBUN,
pacnpeacnaTh pojii ¢ YYETOM MHEHHHA YYaCTHHKOB, OOCYXKIaTh PE3YJIbTaThl
COBMECTHOI paboTHl,

OLICHABATH KA4E€CTBO CBOECr0 BKJIAJAa W KaKIOT0 yYaCTHWKA KOMAaHIBI B
o0Mid pe3yJIbTaT no pa3paboTaHHBIM KPUTEPHSIM,

[peylaratb HOBBIE IIPOCKTHI, OLCHWBATH WACH C TO3WIMHA HOBU3HEL,
OPUTMHAJIBHOCTH, IIPAKTHYECKON 3HAUYUMOCTH,

OCYIIECTBIIATE IO3UTHUBHOE CTPATETHUYECKOE TOBEICHUE B  PA3IMYHBIX
CUTyalUsIX, MPOSBIISATE TBOPUYECTBO U BOOOpAXKEHKE, ObITh MHULIMATABHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC y4eOHbIC AeiicTBHS
Camoopranusanusi:

CaMOCTOSITENTEHO OCYIIECTBIISATh NO3HABATENIBHYIO ACATELHOCTh B 00NacTh
(GU3MKAM W aCTPOHOMHH, BBISBJISTH MNPOOJEMBI, CTaBUTh W (HOPMYJIHPOBATH
COOCTBEHHEBIC 3a/]a4H;

CaMOCTOSITENTBHO COCTABJATh TUIAH PELICHUS PACUYETHBIX M KAYE€CTBEHHBIX
3a/1a4, MJ1aH BBIMOJHECHUS MPAKTUYECKONW pabOThl ¢ YYETOM UMEIOILIMXCS PECY PCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTEHHIA,

JaBaTh OLEHKY HOBBIM CHTYaLUsIM;

pacMpsITh paMKX YU4€OHOTO TPEAMETA HA OCHOBE JIMYHBIX TPEANOUTEHUIA,

JieNarh OCO3HAHHBIA BLIOOP, aApPryMEHTUPOBAaTh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTH 34 PELICHHUE,

OLICHUBATh TPHOOPETEHHBIN OMBIT,

croco0CTBOBATh (POPMUPOBAHUIO W TMPOSBICHUIO 3PYIUMLIMU B 00JIaCTH
(PM3MKH, TOCTOSTHHO NOBBILIATH CBOM 00Pa30BaTENbHBIA U KYJIBTYPHBII YPOBEHb.

CaMOKOHTPOJ/Ib, 3MOLIHOHAIbHBIN HHTE/LJIEKT:

JaBaTh OLECHKY HOBBIM CUTYalWsIM, BHOCUTb KOPPEKTUBBI B ACATEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YIBTATOB LEIISIM,

BIQJCTh  HABbIKAMM  TO3HABATEJIBHONH  peduekcnn KAk  OCO3HAHWs
COBEpIIACMBIX JEHCTBUIA M MBICIMTENBHBIX MPOLUECCOB, WX PE3YJIBTATOB H
OCHOBAHWIA,



UCTIOJTb30BaTh MPUEMBI PEIIEKCHH JIJIs OLICHKW CHTYyalluH, BIOOpa BEPHOTO
peIICHUS;

YMETh OIIEHUBAaTh PUCKM W CBOCBPEMEHHO MPUHUMATL PEIICHUS MO WX
CHIDKEHUIO,

NPUHMMATh MOTHMBBI M apTyMEHThl JPYTMX TMpPU aHaliu3e pPe3yJIbTaToB
JESITENbHOCTH;

MPUHUMATH CeOsl, MOHMMAs CBOM HEJAOCTATKU M IOCTOMHCTBA,

NPUHMMATh MOTHMBBI M apTyMEHThl JPYTMX MpPU aHaJiu3e pPe3yJIbTaToB
JESTENbHOCTH;

npU3HaBaTh CBOE MIPABO M MPABO APYTUX HA OIMITHOKH.

B mporiecce OCTHXKEHHMS JTMYHOCTHBIX PE3YJBTATOB OCBOCHMS MPOTPAMMBbI
no (U3MKE JJI9 YPOBHS CPEAHEro oOmero oOpa3oBaHUs Yy 0O0yYaromuXxcs
COBEPILIEHCTBYETCS AMOLMOHAIbHBIH UHTEIICKT, peanoiararommii
c(hOpMUPOBAHHOCTH:

CaMOCO3HAHUSI, BKITFOUAIOLIETO CIOCOOHOCTh MOHUMATh CBOE AIMOILMOHATBHOE
COCTOSIHME, BUCTh HAINPABJICHUSI PA3BUTHSI COOCTBEHHOM AMOIMOHAIILHOM CEpHI,
OBITH YBEPEHHBIM B CE0CE;

CaMOPETyJIMPOBAHUS, BKIIFOUAIOMIETO CAMOKOHTPOJb, YMEHHE MNPUHUMATh
OTBETCTBEHHOCTb 3a CBOE TMOBEJIEHHE, CHOCOOHOCTh aMalTUPOBATHCS K
SMOIMOHAIBHBIM U3MEHEHHSIM | TIPOSIBIISTH THOKOCTh, OBITh OTKPBITHIM HOBOMY

BHYTPEHHEH MOTHBAILIMH, BKITIOYAIOIICH CTPEMIICHUE K JOCTHIXKEHHUIO IENH U
yCMexy, ONTUMHU3M, WHHMIIMATUBHOCTh, YMECHHE NICHCTBOBATH HCXOJS W3 CBOMX
BO3MOKHOCTEH,

AMMATUK, BKIIIOYAIOIIEH CTOCOOHOCTh OHUMATh 3MOIMOHAIILHOE COCTOSIHUE
JAPYTUX, YUYUTBIBATb €r0 TPHU OCYIIECTBICHUM OOIICHUS, CIOCOOHOCTh K
COYYBCTBHIO U COMEPEIKUBAHUIO;

COLIMATbHBIX HABBIKOB, BKITIOUAIOIINX CIOCOOHOCTh BHICTPAUBaTh OTHOIIICHHUS
C IPYTUMHU JIIOJIbMU, 3a00TUTHCS, TPOSIBJISATH MHTEPEC U pa3periarb KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K koHiy oOyuenus B 10 kjacce npeaMeTHblE pe3ysbTaThl HA 0a30BOM
YPOBHE JAOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD y 00YyUAOLIMXCS YMECHUM:

JEMOHCTPAPOBATh HA MPUMEPAX POJb M MECTO (M3UKM B (POPMUPOBAHHUU
COBPEMEHHONW HAy4YHOW KapTUHBI MHpPA, B Pa3sBUTHHA COBPEMEHHOW TEXHWKHA U
TEXHOJIOTUH, B IPAKTHYECKON NEATEIBHOCTH JIFOAECH;

YUUATHIBATh TPAHULBl NPUMECHEHHS W3YUYEHHBIX (DU3AYECKUX MOJICIICH:
MaTepuaibHas TOYKA, MHEPLUUAIbHAS CUCTEMA OTCUETA, aOCOIFOTHO TBEPAOE TENO,
WJICATBHBIA a3, MOJAEIIA CTPOCHUS Ta30B, KUAKOCTEA M TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUYECKUH 3apsi/i TPH PELICHUN (PU3UUECKUX 3a/1aY,;



pacro3HaBath (PU3MYECKUE SBJICHUS (MPOLIECCHI) U OOBIACHATH UX HA OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJIIPHO-KMHETUUYECKOH TEOPUM CTPOCHMS BEUIECTBA U
AJICKTPOJIMHAMHUKK.  PABHOMEPHOE UM PABHOYCKOPEHHOE  MPSAMOJIMHEHHOE
JIBUKEHUE, CBOOOJHOE MAJCHUE TEJ, JABUKEHUE IO OKPYXKHOCTH, WHEPIUS,
B3auMoicicTBUE Ten, MU Py3us, OPOYHOBCKOE JBUKCHHUE, CTPOEHUE >KUJIKOCTEN
Y TBEPABIX TEJ, U3MEHEHUE 00bEMA TEJT TPU HATPEBAHUM (OXJIAKJICHUH ), TEIJTIOBOE
paBHOBECUE, MCHAPECHHUE, KOHJECHCAIMS, TUIABJICHUE, KPUCTALIN3ALMS, KUIICHUE,
BJIQKHOCTh BO3/1yXa, MOBBIIICHUE JTABJICHHS Ta3a MPH €0 HArpEBaHUU B 3aKPHITOM
COCyJE, CBSI3b MEXKIy MapaMeTpaMu COCTOSHHS Ta3a B  HM30OpoLeccax,
AIEKTPU3aLUS TEJ, B3AUMOJICHCTBHE 3apsIOB;

OMKCHIBATH MEXAHUYECKOE JIBHKEHUE, UCTONB3YSl (PU3NYECKUE BEITUUYMHBL;
KOOpAMHATA, MYTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHIIA,
UMITYJIBC TEJla, KHHETHYECKAs DHEPrus, NOTCHIMAIbHAS SHEPrUs, MEXaHW4eCcKas
paboTa, MEXaHMYECKAas MOLIHOCTh, MPW OMNUCAHWUM MPABWIBHO TPAKTOBATh
(DU3HYECKUI CMBIC MCHOJB3YEMbIX BEJIMYMH, WX OOO3HAYECHUS W ECIUHUIIBI,
HaxoJUTh (POPMYJIbI, CBA3BIBAIOUIME JAHHYIO (DPU3MUYECKYIO BEIMYUHY C JPYTUMHU
BEJIMYMHAMM,

OMKCHIBATh W3YYCHHBIC TEIUIOBBIE CBOHCTBA TEA M TEIUIOBBIE SBJICHUS,
UCTIOJIb3Ysl (DU3MYECKUE BEJIMYMHBL JABJICHUE Tra3za, TeMIeparypa, CpeaHsis
KMHETHYECKAs SHEPIHUsl XaOTUYECKOr0 JBUKCHUS MOJICKYJI, CPEIHEKBAApaTUYHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIJIOTHI, BHYTPEHHSISI SHEPrusi, padoTa rasa,
KOO(PPUIMEHT TMOJE3HOr0 ACHCTBUS TEIJIOBOIO JABUIATENs, MNPU ONUCAHWUU
MPaBUJILHO TPAKTOBaTh (PUBMYECKUI CMBICT MCHOJB3YEMBIX BEJIMYMH, WX
0003HAUEHUsT W EAVHMIIBL, HAXOAuThb (POPMYJIbL, CBS3BIBAIOLIME JAHHYIO
(PM3HUECKYIO BEIUUUHY C APYTUMHU BEIMUNHAM;

OMUCHIBATH U3YUYCHHBIE AIICKTPUUYECCKUE CBOMCTBA BEMICCTRBA U DJICKTPUUECKHE
SBJICHUS (ITPOLIECCHI), UCTIOJIB3YSl (PUBNUYECKUE BEITMUYMHBI, AJICKTPUUCCKUI 3apsi,
ANEKTPUYECKOE MOJIE, HAMPSDKEHHOCTD MOJISl, MOTEHIMAJ, Pa3HOCTh MOTEHIIMAJIOB,;
0Py ONMUCAHWUM TPABWIBHO TPAKTOBATh (PUINUYECKHA CMBICT HCIOJIb3yEMbIX
BCJIMYMH, UX OOO3HAUCHMS W CIUHHUIIBI, yKa3bIBaThb (HOPMYJIbI, CBS3bIBAIOLINE
JaHHYIO (PU3MYECKYIO BETUUMHY C IPYTMMH BETUUAHAMU,

QHAIM3UPOBATh (PU3UUYECKHUE TMPOIECCHl U SBJCHUS, UCHOJIb3YS (PU3HUYECKHUE
3aKOHBI U TIPUHILUIIBL 3aKOH BCEMUPHOTO TAroreHus, I, 11 u III 3akonsl HeroTOHA,
3aKOH COXPAHCHUS MEXAHWUYECKOW OHHEPruu, 3aKOH COXPAHEHWS WMITYJIbCa,
OPUHIIMN CYMEPIO3UIIAA CHJI, TPUHIMI PABHOMPABHUS WHEPIMAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISPHO-KMHETHUYECKYI0 TEOPUI0 CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEAHCH KWHETUUYECKON DHEPruu TEIMJIOBOIO JBUKEHUS MOJIEKYJI C
aOCOJTIOTHON TeMIIepaTypoi, MEePBbIi 3aKOH TEPMOJAMHAMUKHU, 3aKOH COXPAHCHHS
ANIEKTPUYECKOrO 3apsiaa, 3akoH KyjoHa, mpu 53TOM pa3iuyarh CIOBECHYIO



(OPMYJTMPOBKY 3aKOHA, €r0 MATEMAaTUYECKOE BBIPAKEHUE W YCIOBUS (TPAHMLIBI,
001acTH) NPUMEHUMOCTH,

OOBSICHATH OCHOBHBIC TNPUHUMIOBI JCHCTBUS MalllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB, pa3inyarh YCIOBHS MX OE30MACHOTO MCIOJBb30BAHUS B
MOBCEIHEBHOM YKU3HU,

BBITIOJIHATh 3KCHOEPUMEHTHl MO HCCIEAOBAHUIO (U3WYECCKUX SIBICHUNA W
OPOLECCOB € HMCHOJB30BAHUEM MPSMBIX M KOCBEHHBIX W3MEPEHU, MPH 3TOM
dopMynupoBarh MpodOJieMy/3aadyy M TUIOTE3y Y4E€OHOrO DKCIEPUMEHTA,
coOMparh yCTAaHOBKY W3 MPEMIOKEHHOTO OOOpYIOBaHUS, MPOBOIWTH OMBIT W
(OpMyIMPOBATh BHIBO/IBI,

OCYILECTBIIATh NMPSAMBIE U KOCBEHHBIE H3MEPEHUST (PU3NUYECKUX BEITMYHH, PU
3TOM BBIOMpaTh ONTHUMAJIBHBIA CIIOCOO M3MEPEHHS W MCMHOJIB30BATh M3BECTHBIC
METO/IBI OLIEHKH MOTPEIIHOCTEN N3MEPEHUI,

UCCIICIOBATh  3aBUCUMOCTH ~ MEXAYy  (PU3NYECCKUMHU  BEJIMYMHAMH  C
UCMOJb30BAHUEM TMPSAMBIX HM3MEPECHWH, MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(pUKCUPOBATh PE3YJBTAThl MOJYYEHHOH 3aBUCHUMOCTH (PU3NYECKUX BEIIMYMH B
BU/JIE TAONHIL U TPAUKOB, ACTIATh BBIBOABI IO PE3YJIbTATAM MCCIIEIOBAHNS,

coOr01aTh MpaBuiia 0€30MacHOr0 TPyJa MPU MPOBEACHUU UCCIAEI0OBAHUN B
paMKax y4eOHOro SKCIEPUMEHTA, YYE€OHO-MCCIEIOBATENILCKOH W MPOEKTHOM
JEATEILHOCTA € MCHOJB30BAHUEM M3MEPHUTEIBHBIX YCTPOMCTB M JTAOOPATOPHOIO
000pyI0BaHUS,

pelmare pacyéTHhIE 3a4a4u C SBHO 33JaHHON (M3WYECKOW MOJEIBIO,
UCTOJB3YS (PU3MUECKHUE 3aKOHBI M TPUHLIMIIBI, HA OCHOBE aHAJIN3A YCJIOBHS 3a1a41
BbIOMpaTh (PU3NYECKYIO MOJCIb, BBIACIATh (PU3MUECKAE BEIUUYHMHBI U (POPMYIIBI,
HEOOXOMMBIEC NIl €€ PEUICHUs, MPOBOIUTH PAcUéThl M OLICHWBATH PEaTbHOCTH
NOJTyYEHHOTO 3HAUCHUST (PU3HUECKON BEIIMUNHBIL,

pelIaTh KAYECTBEHHBIE 3a/1a4M. BBICTPAUBATh JIOTMYECKH HEMPOTHBOPEUYMBY IO
LETOYKY PACCYy)KACHHIA C OMOPOA HA M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(pU3HYECKUE SBJICHUS,

UCMOJB30BaTh  MPU  PEIICHUM  y4eOHBIX  33a4  COBPEMECHHBIC
WH(OPMALMOHHBIE TEXHOJIOTHH JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALMU
Y MPEACTABICHUST YUCOHOW W HAYYHO-TIONYJSPHOH MH(POPMALUH, MTOJYYCHHON U3
PA3IMYHBIX HCTOYHUKOB, KPUTHYECKU AHATM3UPOBATH MOTYy4YaeMyH0 HH(POPMALUIO;

OPUBOIUTH IPUMEPHI BKJIA/Ia POCCUHCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pPa3BUTHE HAyKH, OOBACHEHUE MPOLECCOB OKPYKAKOIIETO MHUPA, B Pa3BUTHE
TEXHUKHN M TEXHOJIOTHIA,

WCIOJIb30BaTh TEOPETUYECCKUE 3HAHUA MO (PU3UKE B MOBCEAHCBHOW >KWU3HU
i obecrieueHrst 0€30MacCHOCT MPH OOpallcHUH ¢ MPUOOPAMH M TEXHHUYECKAMU



YCTPOMCTBAMH, JUIsl COXPAHEHUS 3I0POBbS U COOIFOJIEHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUA B OKPYKAFOILENA CpeEJIE;

padoTarb B TPYyMNE C BBIMOJHCHUEM PA3JIMYHBIX COLMAIBHBIX POJICH,
IUIAHAPOBaTh PaboTy TPyNObl, PALMOHAIBHO PACHPElENsITh OO0SI3aHHOCTH U
IUIAHUPOBATH JCIATEIIBHOCTh B HECTAHJAAPTHBIX CUTYALMAX, AJICKBATHO OLICHUBATH
BKJIQJl K&KIOT0 U3 YYACTHUKOB IPYIIIBI B PEIICHUE PACCMATPUBACMOMN MPOOIEMBI.

K xonny oOyuenuss B 11 kiacce mpeaMETHBIE PE3yJIbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD y 00yUAOLIMXCS YMECHHIA:

JEMOHCTPAPOBATh HA MPUMEPAX POJb M MECTO (M3MKH B (POPMUPOBAHUHU
COBPEMEHHONW HAy4YHOW KApTUHBI MHpPA, B Pa3sBUTHHA COBPEMEHHOW TEXHWKA U
TEXHOJIOTH, B MPAKTHYECKON ACATEIIBHOCTH JIFOACH, LEIOCTHOCTE U E€OUHCTBO
(pU3NYECKOI KapTUHBI MUPA,

YUUATHIBATh TPAHULBl MPUMEHEHHS M3YUYEHHBIX (DPU3HYECKAX MOJIEIICH:
TOYEYHBIN DJIEKTPUYECCKUI 3apsi, JIyY CBETA, TOUCUHBINH NCTOYHUK CBETA, ACPHAA
MOJIETIb aTOMA, HYKJIOHHAs MOJEIb aTOMHOIO siApa MPH PEIICHUU (PU3NUECCKUX
3a/1a4;

pacro3HaBarh (PU3MYECKUE SBICHUS (MPOLIECCHI) U OOBACHATH UX HA OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKA W KBAHTOBOW (DM3HMKH: SIECKTPUUYECKAs MPOBOJUMOCTb,
TCIUIOBOE, CBETOBOC, XMMHUYECKOE, MArHUTHOE NCHCTBUS TOKA, B3aUMOJCHCTBHUE
MAarHuTOB, JJIEKTPOMArHUTHAasE WHAYKUMS, JCHCTBHE MArHUTHOIO TIOJNS  HA
OPOBOAHMK C TOKOM M JBHXKYIIMHCS 3apsil, 3JEKTPOMArHUTHBIC KOJeOaHWs WU
BOJIHBI, TPSAMOJIMHEWHOE PACIPOCTPAHCHHUE CBETA, OTPAKECHHE, MPEIOMIICHUE,
uHTepdepeHums, audpakums ¢ TOASPU3ALMS  CBETA, JUCIEPCUS  CBETA,
dotornekTpuueckuii 3PdekT (GoTodPPEeKT), CBETOBOE NABIECHUE, BOSHUKHOBEHHE
JMHERYATOro0 CIEKTpa aroMa BOJOPOAA, €CTECTBEHHAas W HMCKYCCTBEHHAs
PaaMOaKTUBHOCTS;

OINMKCHIBaTh W3YYCHHBIE CBOMCTBA BEHIECTBA (DJIEKTPUUYCCKHE, MAarHUTHBIC,
ONTUYECKUE,  DBJICKTPUYECKYID  MPOBOJAMMOCTH  PA3IUYHBIX  Cpel) W
ANIEKTPOMArHUTHBIC SBJICHHS (MPOLECCHI), WCMONBb3Ys (PU3MYECKHE BEIMYUHBL
BNEKTPUYECCKUI 3apsijl, CHJIA TOKA, BJIEKTPUUYECKOE HAIMPSHKEHUE, DJIEKTPUYECKOE
COIMPOTHUBIIEHUE, PA3HOCTh MOTCHLIHAJIOB, ICKTPOABIKYIIAs cuiia, padoTa TOKa,
WHAYKOUS MAarHATHOTO MOjs, cuna Amrmepa, cuna JlopeHua, WHAYKTUBHOCTH
KATYLIKHA, 3HEPrUs SIEKTPUUYECKOTO M MArHUTHOTO TOJICH, MEPUOJ M 4YacToTa
KoneOaHuii B KoneOaTeIbHOM KOHTYpPE, 3apsl W Chjla TOKa B MpoLecce
FAPMOHMYECKUX SJIEKTPOMArHUTHBIX KOojeOaHui, (POKYCHOE pacCTOsHUE U
ONTUYECKAsl CWJa JIMH3BI, NMPU ONMCAHWM MPABHJIBHO TPAKTOBATh (PU3NUECCKUIA
CMBIC] HCIIOJIB3YEMBIX BEJIMYMH, WX OOO3HAUYEHUS M CIWHULBI, YKa3bIBATh
(OpMyJIbl, CBS3BIBAOINME JAHHYK) (PU3MYECKYIO BEIMYMHY C  JPYTHUMH
BEJIMYMHAMM,



OMKCHIBATh W3YUYEHHBIC KBAHTOBBIC SIBICHHUS W TMPOLECCHI, HCHOJIB3Ys
(PU3NYECKUE BEJIMUYMHBL. CKOPOCTh SJCKTPOMATHUTHBIX BOJIH, JJMHA BOJHBI W
4acTOTa CBETA, SJHEPTHS U UMITYJIbC (POTOHA, IEPUOA MOJypacnaaa, SHEPIrus CBS3U
aTOMHBIX SJ€P, NpU ONUCAHWM MPABUIBHO TPAKTOBATh (PU3MUYECKHI CMBICIT
UCMOJIb3YEMBIX BEJIMYMH, MX OOO3HAUYCHUS M EIWHMIIBI, YKa3bIBaTh (POPMYJIBL,
CBA3BIBAIOIIME JAHHYK (U3MYECKYK) BEIUYMHY C JPYTUMH BEIMYHAHAMM,
BBIUUCIIATH 3HAUEHUE (PU3MUECKOM BETMUNHBI;

AHAJIM3UPOBATh (PU3NUYECCKUE MPOLECCHl W SBJICHMS, UCIONB3YSl (PU3AUECKUE
3aKOHBI M MPUHUUNBL 3aKOH OMa, 3aKOHBI MMOCJIEI0BATEILHOTO W MAPAIIEIBHOTO
COCIMHEHMST TPOBOAHMKOB, 3aKOH JDkoyns—JIeHIa, 3aKOH 3IEKTPOMarHUTHOMN
WHAYKLIWA, 3aKOH MPSAMOJIMHERHOTO paCpOCTPAHEHUSI CBETA, 3aKOHBI OTPAYKCHUS
CBETA, 3aKOHBI MPEJIOMJICHUSI CBETA, YPaBHEHUE OWHIITEWHA it PoTodPdeKTa,
3aKOH COXPAHEHMsI SHCPIUWHU, 3aKOH COXPAHCHUS WMITYJIbCA, 3aKOH COXPAHCHUS
ANIEKTPUYECKOTO 3apsAja, 3aKOH COXPAHEHWs MAacCOBOrO YMCIa, MOCTyyarel bopa,
3aKOH PaJMOAaKTHBHOIO pacnaja, Mpu 3TOM pa3auyvarh CIOBECHYIO (OPMYJIUPOBKY
3aKOHA, €ro MaTeMATHYECKOE BBIPAKCHUE W YCIOBHS (IpaHULbl, OOJACTH)
OPUMEHUMOCTH;

OTPEACTATh HAMPABJICHUE BEKTOPA MHIY KU MATHUTHOTO TOJIsi MPOBOJHUKA
C TOKOM, CHJIbI AMIiepa v cuiibl JIopeHua;

CTPOUTh W OIHKCHIBATh H300PAKEHUE, CO3JABAEMOC TUJIOCKAM 3€pPKajoM,
TOHKOM JIMH30M

BBIMOJIHATh JKCMEPUMEHTHI MO MCCACAOBAHUIO (DU3UUYECKUX SBJICHUN U
OPOLECCOB € MCMOJB30BAHUEM TMPSMBIX M KOCBEHHBIX W3MEPEHUWI. MPH 3TOM
dopMynupoBarh npodjeMy/3afady M TUOOTE3y Y4EOHOro HSKCIEPUMEHTA,
coOMparb yCTAHOBKY W3 MPEAJIOKEHHOTO O0OpYIOBaHUS, MPOBOJUThH OMBIT H
(OpMyMPOBATh BHIBOJIBI,

OCYILLIECTBIISAThH MPSIMbIE U KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BEJIMYMH, MPH
3TOM BBIOMpaTh ONTHUMAJIBHBINA CIIOCOO M3MEPEHHS W MCIOJIb30BaTh HM3BECTHHIC
METO/IBI OLIEHKH MMOTPEIIHOCTEN N3MEPEHUI,

UCCIICIOBATh 3aBUCHUMOCTH (PU3MYECKUX BEIUYHAH C HCIOJIB30BAHHEM
OpsSMbIX HW3MEPEHUH: TpU ITOM KOHCTPYMPOBATh YCTAHOBKY, (MKCHPOBAThH
PE3YABTAThl MOJYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BHJE TaOMULl U
rpauKoB, AeaTh BBIBOBI IO PE3YJIbTaTaM UCCIIEIOBAHNUS,

coOro1aTh MpaBwiia 0€30MacHOr0 TPyJa MPU MPOBEACHUU HCCICIOBAHUN B
paMKax y4eOHOro SKCIEPUMEHTA, YUE€OHO-MCCIETOBATENILCKOH W MPOEKTHOM
JESATEIbHOCTA ¢ MCIOJB30BAHUEM M3MEPHUTEIBHBIX YCTPOWCTB M J1a00PaTOPHOrO
000pyI0BaHUS,

pelmare pacuyéTHBIE 337a4d C SBHO 33JaHHOH (DM3MUYECKOH MOJIEINBIO,
UCIONB3Ys (PU3MUECKHUE 3aKOHBI M TPUHLIMIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3a1a41



BbIOMpaTh (PU3NYECKYIO MOJCIb, BBIACIATh (PU3NUECCKAE BETUYHMHBI U (POPMYIIBI,
HEOOXOMMBIEC NIl €€ PELICHUs, MPOBOAUTH PACUETHI M OLIEHWBATH PEATBHOCTH
NOJTyYEHHOTO 3HAUYEHUS (PU3HUECKON BETMUMHBIL,

peLIaTh KAYECTBEHHBIC 3a/1a4M. BBICTPAUBATh JIOTMYECKH HEMPOTHBOPEUYMBYIO
LETOYKY PACCYyKIACHUIA C OMOPON HA M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(U3HYECKUE SBIICHUS,

UCMOJB30BaTh  MPU  PEIICHUM  y4eOHBIX  337a4  COBPEMEHHBIC
WH(OPMALMOHHBIE TEXHOJIOTHH JUISl TOUCKA, CTPYKTYPUPOBAHUS, WHTEPIPETALAN
Y MPEACTABICHUsT YUCOHOW W HAYYHO-MONYJISPHONH MH(POPMALUH, TTOJYYCHHON U3
PA3IAYHBIX KCTOYHUKOB, KPUTHYECKN AHATTM3UPOBATH MOTYy4YaeMyH0 HHPOPMALHIO,

OOBSCHATh NPUHLMIIBI JEHCTBUS MalIMH, NPUOOPOB W TEXHUYECKHX
YCTPOMCTB, pa3nuyaTh YCJIOBUS UX O€30MacCHOr0 UCMOIb30BAHUS B MMOBCECIHEBHOM
YKU3HU,

OPUBOIUTH TPUMEPHI BKJIAIA POCCUHCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
Pa3BUTHE HAYKH, B OOBSICHCHUE MPOLECCOB OKPYKAKIIETO MHUPA, B PA3BUTHE
TEXHUKHN M TEXHOJIOTHIA,

UCIOJIb30BaTh TEOPETUYECCKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
i obecrieueHnst 0€30NaCHOCTH NP 0OpalieHUH ¢ TpUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMH, JUIsl COXPAHEHUS 3I0POBbS U COOJIFOJICHUS HOPM SKOJIOTHYECKOTO
MOBEICHUSA B OKPYIKAFOILENA CpeEJIE;

paboTarb B TPYyMNE C BBIMOJHCHUEM PA3JIMYHBIX COLMAIBHBIX POJICH,
IUIAHAPOBaTh PaboTy TPyNHIbl, PALMOHAIBHO PaCHpelensaTh OO0SI3aHHOCTH U
IUTAHAPOBATh JCATEIBHOCTh B HECTAHJAAPTHBIX CUTYalMsIX, aJCKBaTHO OLEHUBATh
BKJIQJ| K&KIOT0 U3 YYACTHUKOB IPYIIIBI B PEIICHUE PACCMATPUBACMOIN POOIEMBI.


















HOYPOYHOE IIJTAHUPOBAHUE

10 KJTACC
KoaunyectBo uacos
Nen/m | Tema ypoka Beero Kontpoabubie | IIpakTHueckne
padoTbI padoThI

®usuka — Hayka o npupozae. Hayuneie
METO bl O3HAHUS OKPYKAIOIIEro MUpa

Ponb u mecTo ¢pusuku B hpopMUpOBaHUU
COBPEMEHHON HAY4YHOU KapTUHBI MUpPA, B
NPAaKTUYECKOHN eATENIbHOCTH JIFOAEH

MexaHn4eCcKOe IBHKEHHE.
OTHOCUTEILHOCTh MEXAHUYECKOTO
newkenus. [lepemernenue, CKOpocTsb,
YCKOpEHUE

PaBHOMEpHOE NPSAMOIMHENHOE NBUXKEHUE

PaBHOYCKOpEHHOE TPSIMOJIMHEHOE
JBUKEHUE

CobonHoe mafeHue. Y ckopeHne
CBOOOHOTO MaeHUs

Kpusonuneiinoe nsuxeHue. JpuxeHue
MaTepHaIbHOU TOYKHU MO OKPYKHOCTH

IIpuanmn otHOcuTeNnbHOCTH I'anunes.
Huepunanbubie cucteMsl orcyera. Ilepsoiit
3ax0oH HeroToHa

Macca tena. Cuna. IlpyHuun cynepnosunuu
cuit. Bropotii 3akoH HetoToHa st
MaTepHanbHON TOUKU




10

Tperuit 3akoH HprOTOHA 17151 MaTEpUATBHBIX
TOYEK

11

3aKOH BCeMUpHOTo TAroreHus. Cumna
TskecTH. IlepBas kocMuyueckasi CKOPOCThb

12

Cuna ynpyroctu. 3akoH I'yka. Bec tena

13

Cuna tpenus. Koadppurment tperns. Cuna
COIIPOTHUBJICHUS MPH IBHKEHUU TeJia B
JKUJIKOCTH WJIN Ta3e

14

IMoctynarenpHOE U BpalaTEIbHOE
IOBUXKEHHE a0COJFOTHO TBEPAOTO TEa.
MowmenTt cunbl. I1neuo cunbl. YV cnosus
paBHOBeCUs TBEPAOIO TeIa

15

HWmnynsc MaTepruanbHON TOYKH, CUCTEMBI
MaTepuaibHbIX ToueK. MMMIyibe CHUIBL
3aKOH cOXpaHeHHs! UMIIyJbca. PeakTuBHOE
I BUKEHUE

16

Pabora u MmomHOCTE cuibl. Knnernueckas
SHEPTrHsi MaTepUaIbHOW TOUKH. Teopema 00
WU3MEHEHUH KHHETUYECKOW HHEpTuu

17

ITorenuuansHas 3Heprus. lloTeHunanpHas
SHEPTUs ynpyro neGopMUpoOBaHHON
npy>xuHbl. [loTeHUManbHas 3HEPTUs TENa
BOJIM3HU MOBEPXHOCTH 3eMITU

18

IloTeHIMaNbHbBIE U HENOTEHLIIMAIBHBIE CHJIBL.
Cas13b pabOTBI HETTOTEHIIMAIBHBIX CHJI C
U3MEHEHUEM MEXaHUYEeCKOH SHepruu
CUCTEMBI TeJl. 3aKOH COXPaHEHMUsI
MEXaHUYECKON 3HEprun




19

JlaboparopHas padora «Fccnenoanue
CBA3U pa60TbI CUJIBI C UBMCHCHUEM
MEXaHUUYECKON SHEPrUH Teja Ha IPUMeEpe
PaCTAXKEHUSA PE3UHOBOI'O KT'yTa»

20

KontponbHas pabota rmo teme
«Kunemaruka. JluHamuka. 3aKOHBI
COXPaHEHHUsI B MEXAHUKE»

21

OcHOBHbIE MOJIOKEHUS MOJIEKY JIAPHO-
KUHETUYECKOI Teopuu. bpoyHOBCKOE
newkenne. uddysus

22

XapakTep ABUKEHHUS U B3aMMOJICICTBUS
4acTUl BelecTsa. Monenu CTpoeHust ra3os

2

JKUJIKOCTEN U TBEPABIX TEJ

23

Macca monekyJ. KonnuecTBo BeniecTsa.
Ilocrosinnass ABoraapo

24

TemnoBoe paBHOBecue. Temneparypa u e€
n3mepenue. Illkana remneparyp Llenbcus

25

Hneansusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

26

AOcomoTHas TeMIiepaTypa Kak Mepa
CpenHel KHHETUYECKON S3HEPTUU JBUKEHUS
MOJIEKYJ. YpaBHeHUe MeHeneesa-
Knaneiipona

27

3akoH JlanpToHa. ["'a30Bble 3aKOHBI

28

JlaboparopHas padora «ccnenoanue
3aBUCUMOCTH MEXIY IapaMeTpamMu
COCTOSIHUS Pa3pEKEHHOTO ra3ay

29

H3onpouecchl B HaeabHOM rase u ux




rpadpuuecKoe MpeacTaBiIeHne

BHyTpenHsis 5HEprus TepMOIUHAMHUYECKON
CHCTEMBI U CIIOCOOBI €€ N3MEHEHHSI.

30 Konmnuectso terioTe! u padora. BHyTpeHHss
SHEeprusl OTHOATOMHOTI'O UJ1€aIbHOIO ra3a

31 Bunsl Tenonepenauun
VY nenbHas TEMIOEMKOCTb BELLECTBA.

32 KonudecTBo TEMIOTHI pH Temionepenaye.
AnuabaTHbIi nporecc

13 IlepBelii 3aKOH TEPMOAUHAMUKH U €0
IIPUMEHEHUE K N30IpoLeccam

34 HeoOpatumocTs npoueccoB B mpupoze.
BTopoii 3ak0H TepMOANHAMUKH

35 IMpunuun neiicreusa u KII/{ TennoBoii
MAIIUHbI

36 Iukn Kapno u ero KII/|

37 DxoJjoruyeckue mpodIeMsl
TEIJIOPHEPTEeTUKU

18 O6o0maromuii ypok « Moseky isipHast
¢usnka. OCHOBBI TEPMOIMHAMUKI
KontponbHas pabota mmo teme

39 «MonekymsapHast puznka. OCHOBBI
TEPMOJIUHAMUKI

40 ITapooOpa3oBaHue U KOHASHCALUS.
Hcnapenne u kunexue

A1 AOCOMIOTHAS 1 OTHOCHUTENbHAS BIIAXKHOCTb
BO31yxa. HachlmenHelil map

42 Teépnoe Teno. Kpucrannuueckue u




amopdHbIe Tena. AHU30TPONHS CBOCTB
KpucTaJuios. JKunkue KpuCTaibl.
CoBpemeHHbIE MaTepuabl

IInaBnenue u kpucrapausanus. Y AeapHast

43
terutoTa riasnerns. Cyommarus

44 YpaBHeHHe TEMIOBOro OamaHca

45 DnexTpuzanus Ten. DJIeKTpUIeCcKuil 3apsi.
JIBa BUAA BJIEKTPUUECKUX 3apsAI0B
IIpoBOgHUKH, AUBIEKTPUKH U

46 MOJIy IPOBOJIHUKU. 3aKOH COXPaHEHMUsI
3JIEKTPUUECKOTO 3apsizia

47 Bzaumoneiicteue 3apsinos. 3akoH Kyona.
ToueuHbI SEKTPUIECKHUN 3apsif
Hanps:xk€HHOCTD 3J1€KTPUUECKOro MoJis.

48 IIpuHIMN Cynepno3uLuU 3IEKTPUIECKUX
nonen. JInHum HanpsKEHHOCTH

49 Pabora cuit 371eKTpOCTaTHUECKOTO MOJIS.
ITorenuman. PasHOCT MOTEHIUAIOB
IIpoBOIHUKY U AUBJIEKTPUKH B

50 JJIEKTPOCTATUYECKOM IIOJIE.
JlsnekTpuieckasi NIPOHULIAEMOCTD

51 OnextpoémkocTh. Konnencarop

5 DNEeKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOpa.
DHeprus 3apssKEHHOTO KOHJeHcaTopa

53 JlaboparopHas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa"

54 [TpuHumn neicTBUA U NPUMEHEHHE

KOHACHCATOPOB, KOIIMPOBAJIBHOTO allrapara,




CTPYHHOTO NMPHUHTEPA. DINEKTPOCTATHYECKAS
3aluTa. 3a3eMIEeHHE 3JIEKTPOIIpUOOPOB

55

DNeKTpUUeCcKUil TOK, YCIOBUS €ro
cymectBoBaHusl. [locrossHHbIN TOK. CHta
toka. Hanpsbxkenue. Conportusnenue. 3aKkoH
OmMa 111 yyacTka Lenu

56

[NocnenosaresnbHOE, MapaICbHOE,
CMELIaHHOE COeMHEHHEe TIPOBOTHUKOB.
JlaboparopHas padora «3ydeHue
CMEIIAHHOTO COeTUHEHHST PESUCTOPOB»

0.5

57

PaboTa 11 MOITHOCTB 3JEKTPUIECKOTO TOKA.
3akon Jlxoyns-Jlenua

58

3axon Oma 111 moJTHOH (3aMKHY TOH)

snekTprudeckoi nenu. Koporkoe 3ambikaHue.

Jlaboparophas pabota «M3mepenne I/1C
HNCTOYHHKA TOKAa U €0 BHYTPCHHETO
CONIPOTUBJICHUS

0.5

59

DNeKTPOHHAS TPOBOAMMOCTD TBEPIBIX
METaJUIOB. 3aBICUMOCTb COITPOTHUBJICHUS
METaJUIOB OT TEMIIEPaTy PhL.
CBepxnpoBOAUMOCTb

60

DnexkTpuyueckuil Tok B Bakyyme. CBoiicTBa
BJIEKTPOHHBIX My4YKOB

61

[TonynpoBOAHUKY, UX COOCTBEHHAS U
MpUMECHAas MPOBOAUMOCTb. CBOICTBA p—n-
nepexona. [1oaynpoBOAHUKOBBIE TPHOOPHI

62

DIeKTpUUECcKUil TOK B pacTBOpax u
pacruaBax 3J1eKTPOJIUTOB.




DNIEKTPONUTHUECKAS] TUCCOLIHALIHS.
DNEeKTPOIN3

DJIEKTPUUECKHUH TOK B ra3ax.

63 CamocTosATeIbHBIN U HECAMOCTOSTENbHbBIN 1
paspsa. Monnus. [1nazma
DnexTpudeckne mpuOOpPsl U yCTPOHCTBA U UX

64 IpakTU4YecKoe npumeHenue. llpasumna 1
TEXHUKH O€30MacHOCTH

65 O6o0maromuil ypok « IMeKTPOTUHAMUKAY 1
KontponbHas pabota mo teme

66 «nextpocTtaTtuka. [locTossHHBIN !
3JIEKTPUYECKHUN TOK. TOKU B pa3INYHBIX
cpenax»

67 PesepsHbiii ypok. KorTponbhas pabora mo |
TeMme "DnekTpoguHaMuKa"

68 PesepsHblii ypok. O6obmaromuii ypok no !

TemaM 10 kJacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KVIACC

Ne i/

Tema ypoxa

Koaun4yecTBo 4acos

KonTpoanHrie
Beero P
padoThI

IIpakTH4eckune
padoThbI

ITocTosiHHBIE MATHUTBI U UX
B3auMojencTeue. MaruurHoe nose. Bexktop
MAarHUTHOW UHAYKUUHU. JINHUM MarHuTHON
UHAYKLHUH

MarsuTHoe noJie NPOBOJHUKA C TOKOM.
OmneiT Dpcrena. Bzaumopeiicrsue
MPOBOAHUKOB C TOKOM

JlaboparopHas padora «3ydeHue
MAariuTHOIO MOJIA KaTyYLIKH C TOKOM»

JlelicTBME MarHUTHOTO TOJIs1 HA TPOBOAHUK C
tokoM. Cuna Amnepa. JlaboparopHas
pabora «Vccnenopanue nqeHCTBUS
MOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM»

JlelicTBME MarHUTHOTO MOJIS Ha
JBUXKYLLIYIOCS 3apsbKeHHY0 yacTuly. Cuna
Jlopenua. Pabora cuier JlopeHia

OnextpoMarHutHast uHaykuus. [Totox
BEKTOpa MarHuTHOHN uHaykuuu. 3J1C
MHAYKLUHUU. 3aKOH 3JIEKTPOMarHUTHON
nHaykuuu Papanes

JlaboparopHas padora «Hccnenoanue
ABJICHUA BHGKTpOMaFHHTHOﬁ HUHAYKIOU

HNHayxTUBHOCTD. BjI€HHE CAMOUHAYKLIH.




OJ1C caMonHIyKUHH. DHEPrusi MAarHUTHOTO
TIOJIsT KATYIIKH C TOKOM. DJIEKTPOMAarHUTHOE
noJje

TexHuueckue yCTpONCTBA U UX
MIPUMEHEHNE. TOCTOSTHHBIE MATHUTHI,
3JIEKTPOMArHUTBI, JIEKTPOJBUIaTEb,
YCKOPUTEJH 3JIEMEHTAPHBIX YaCTHL,
WHOYKLHUOHHAs Ne4Yb

10

O6o0maromuii ypok « MarHUTHOE TIOJIE.
3HeKTpOMaFHHTHaﬂ HUHAOYKLUSA»

11

KonrponpHas pabora o teme « MarHuTHOE
noJie. DJIEKTPOMArHUTHAsI UHIY KLIUSDY

12

CBoOOnHBIE MEXAHUYECKHUE KOJCOAHMUSI.
Iapmonudeckue konedanusi. Y paBHeHUE
rapMoHHUecKux konebanuii. [Ipesparnenue
SHEPTHH

13

JlaboparopHas padora «Hccnenopanue
3aBUCUMOCTH TIEPUO/IA MAJTBIX KoJieOaHuM
rpy3a Ha HUTU OT AJIMHbI HUTU U MAaCChl
rpy3a»

14

KonebarenpHbiii koHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE KOJIEOAHUS B HIEATbHOM
KOJIe0aTebHOM KOHTYpe. AHAJIOTHST MEXKITY
MEXaHUYECKUMH U 3JIEKTPOMArHUTHBIMH
KOJIeOaHUsAMU

15

®opmyia ToMcoHa. 3aKOH COXpaHEHHUsI
SHEPTUU B UICATLHOM KOjIeOaTeIbHOM
KOHTYpe




16

IIpencrasneHne o 3aTyXarOMuX KOJNeOaHUSAX.
BrIHY KA€HHBIE MEXaHHUYECKUE KOJIeOaHMs.
Pe3onanc. BeiHy xneHHbIE
SJICKTPOMArHuTHLIE KosebaHus

17

ITepemennelii Tok. CUHYycOUAIbHBIN
MEePEMEHHBIN TOK. MOITHOCTE NEPEMEHHOTO
TOKa. AMIUIUTY/IHOE U JIeHCTBYIOILEe
3HAYEHUE CUJIbI TOKA U HANIPSDKEHUS

18

Tpaucdopmarop. I[IponssoacTso, nepenayua
U TIOTpeOIIeHNne 3JIEKTPHIECKON SHEPTUU

19

VYCTpoiCTBO U MPAKTHUECKOE MPUMEHECHHE
3JIEKTPUUECKOT 0 3BOHKA, TeHepaTopa
NEPEMEHHOr0 TOKa, JIMHUMN 3JIeKTporepeaay

20

DKOJIOTHYECKUE PUCKU MTPU MPOU3BOJICTBE
anekTposHepruun. KyneTypa nucnonb3oBaHus
3JIEKTPO3HEPIUU B MOBCEAHEBHON KU3HU

21

MexaHW4YeCKHe BOJIHBI, yCIIOBUS
pacripoctpanenust. [lepuon. CxopocTtb
pacmpoOCTpaHEHUs U JIMHA BOJTHBI.
[TonepeyHbie U MPONOTBHBIE BOJHBI

22

3Byk. CKOpOCTb 3ByKa. ' pOMKOCTB 3ByKa.
Bricora Tona. TemOp 3Byka

23

SHGKT‘pOMaFHI/ITHbIe BOJIHBI, UX CBOMCTBA U
ckopocTs. Illkana 31eKTPOMarHUTHBIX BOJIH

24

ITpuHUMNEBEl pAAUOCBIA3U U TEICBUACHUS.
PasBurue cpencts cBasu. Pagnonokanus

25

KonrponbHas pabora «Konebanus 1 BOJHBDY

26

IIpsAMonuHelHOEe pacnpOCTPAHEHUE CBETA B




oaHOpOoaHOM cpene. ToueuHblil HCTOUHUK
ceerta. JIyu cBera

27

OTtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS
cseta. [locTpoerne n3o0paxeHuii B
IUIOCKOM 3€pKajie

28

IIpenomnenue ceera. IlonHOE BHYTpEHHEE
otpaxenue. [IpenenbHblii yroy nojgHoro
BHYTPEHHETO OTPAKEHUS

29

JlaboparopHas padora «3mepenue
MOKa3aTeJss MPEJOMIICHHS CTEKJIay

30

Jlunzsl. [Toctpoenue n3obpaskeHuil B THH3E.
®opMysia TOHKOH JIMH3bL. Y BETUUYEHUE
JIUH3bI

31

JlaboparopHas padora «ccnenoanue
CBOICTB M300paskeHUH B JIMH3aX»

32

Jucnepcus ceera. CI0XKHBII cOcTaB 0eJ10ro
ceta. L[per. JlaboparopHas padora
«HabmoneHre qucnepcun CBeTay

33

Wnrepdepenuus ceera. Judpakams ceeta.
HudpakuuonHas pemeérka

34

ITonepedHOCTHL CBETOBBIX BOJIH.
IHonspuszauus ceera

35

Onruueckue mpuOOPHI U yCTPONCTBA U
YCJIOBHSI UX O€30MMacHOro MPUMEHEHHUS

36

I'panunibl NPUMEHUMOCTH KJIaCCHYECKON
MexaHuky. IlocTynarsl cnenuaapbHON
TEOPUHU OTHOCUTEIBHOCTH

37

OTHOCUTENBLHOCTh OOHOBPEMCHHOCTH.




3aMeI[J'IeHI/Ie BPEMCHU U COKpPAIICHUE NJINHBI

DHeprusi U UMITYJIbC PEIATUBUCTCKON

38 yacTulbl. CBs3b MacChl C SHEPTUEH U
UMITYJIbCOM. DHEpIusl MOKOst

39 KontponbHas padora «Ontuka. OCHOBBI
CHelHalbHON TEOPUHU OTHOCUTENBHOCTID

40 ®ortonbl. Popmyia [1nanka. DHeprus u
UMIyJIbC (POTOHA

A1 OTkpeiThe U uccnenosanue Gporodddexra.
Omneiter A. I'. Croserosa
3akonbl potorddekra. YpaBHeHUE

42 DiinmreiiHa s poroadderra. «KpacHas
rpannuay porordpdexra

43 Hasnenne ceera. OnbiTel I1. H. Jlebenena.
XUMHUYECKOE IENCTBHE CBETA
TexHuueckue yCTponCTBa U MPaKTUYECKOE

44 npuMeHeHue: GOTO3IEMEHT, (poTomaTuuK,
COJTHE4Hast OaTapesi, CBETOUON

45 Permenune 3amau no reme « DJIE€MEHTHI
KBAHTOBOW ONTUKI»
Mopgenb atoma ToMcoHna. OnbITbI

46 Peszepdopna mo paccestHUO g-4acTHII.
IInanerapHas Moaenb aToMa

47 ITocrynatset bopa
Uznyuenne u nornouierrne GOTOHOB MPU

48 MePEX0ie aTOMa C OTHOTO YPOBHS SHEPTUU
Ha Apyrou. Bunael cnextpos

49 Bonnosble cBolicTBa yactuu. BonHel ne




bpoina. KopnyckyIsspHO-BOJHOBOM
nyanu3M. CIIOHTaHHOE U BBIHY KICHHOE
U3JIyYeHUe

50

OTkpbITHE PanUOAKTUBHOCTH. OTBITHI
Pesepdopna no onpenenenuto cocrasa
PaANOAKTUBHOIO 3Ty YCHHSI

51

Caoiictpa anb(a-, 6era-, raMma-u3aydeHHUs.
Busiaue PaarOaKTUBHOCTH HaA KUBLIC
OPTaHU3MBI

52

OTkppITHE IPOTOHA U HelTpoHa. M30TOmNbI.
Anbda-pacnian. INEKTPOHHBIN U
NO3UTPOHHBIN OeTa-pacnan. I'amMma-
U3JyueHue

53

DHeprus CBsI3U HYKJIOHOB B sifipe. SnepHbie
peakimu. SAnepHsrii peaxtop. ITpobnemsr,
MEPCHEKTUBDL, 3KOJIOTHYECKUE aCIIEKThI
SIIEPHON SHEPreTUKH

54

DnemMeHTapHbIe YacTULlbl. OTKpbITHE
no3uTpoHa. MeToabl HaOMOIeHUS U
PErucTpaliy 3J€MEHTAPHBIX YaCTHII.
Kpyraaeni cron « PyHnaMeHTaIbHbIE
B3auMozeiicTeusi. EqMHCTBO pusnueckoi
KapTUHBI MUPa»

55

Bun 3Bé3qHoro Heba. Co3pe3ausi, spkue
3Bé3I[bI, HJ'IaHeTbI, X BUOAUMOC OBUKCHUC.
Conueunast cucrema

56

Connue. ConHeuHast akTUBHOCTL. MCTOUHUK
suepruu CojHIa 1 3B€31




57

3BE3/1bl, UX OCHOBHbIE XaPAKTEPUCTUKH.
3BE3/bI TNIABHOH MOCJIEA0BATEILHOCTH.
BuyTtpennee crpoenue 38é31. CoBpeMeHHbBIE
MPEICTABICHHSI O IPOUCXOKICHUH U
sBosirord ConHLIa U 3BE3]

58

Muneunsnii [1yte — nHama I'anakruka.
ITonoxenue u asuxenue CosHIa B
I'anaxtuke. I'anaxtuku. Y€pHble ABIPEI B
Spax rajlakTHK

59

Bcenennas. Pasberanue ranaktuk. Teopus
bonbworo B3pbiBa. PenukTOBOE N3ITyYeHHE.
MeraranakTuka

60

Hepemennbie npoOaemMbl aCTpPOHOMUU

61

KonrponpHas pabota « DJIeMeHTHI
ACTPOHOMHH U aCTPOPHUIUKI)

62

O6o0maromuii ypox. Poje ¢usuku u
ACTPOHOMUHU B 3KOHOMUYECKOIA,
TEXHOJIOTHYECKOM, COLUAIBHON M STHYECKOM
cepax nesTeTbHOCTH YeJIOBEKa

63

O6o0maromuii ypok. Pojis u MmecTo pusuku
1 aCTPOHOMUHU B COBPEMEHHON HAY4YHON
KapTUHE MUpa

64

O6o0maromuii ypok. Posb pusudeckoit
Teopuu B POPMHUPOBAHUM MPEACTABICHUI O
¢dusnveckoil KapTHHE MUpa

65

O6o0maromuii ypok. Mecto pusudeckoit
KapTUHBI MUpPa B OOIIEM PsiTy COBPEMEHHBIX
€CTCCTBEHHO-HAYyYHbIX HpeHCTaBHeHI/Iﬁ (6]




npupone

PesepsHbIi ypok. MaraurHoe nosne.

66 DNeKTpOMarHuTHasi UHIY KLUs !

67 PeszepBnbiii ypok. Ontuka. OCHOBBI |
CHelalbHON T€OPUN OTHOCUTENBHOCTH

68 Pesepnerii ypok. KBanToBas gusuka. |

DNeMEeHTBI aCTPOHOMHH U aCTPOPUNKU

OBIIEE KOJIMYECTBO YACOB I10 ITPOITPAMME

68




YUYEBHO-METOANYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O TPOIIECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI IS YYEHUKA

1.I' . Msaxumes,b.b.byxosues,H.H.Couknii ®u3zuka-10 Mocksa
« IIpocsemienne» 2023
2. I'.A. Msakuwes, b.b. byxosues,B.M.Yapyrun ®@u3uka-11 Mocksa

« IIpocBemenne» 2020

METO/IUYECKHUE MATEPUAJIBI VIS YUUTEJIA
O.!.I'pomueBa CoopHuk 3agau no Ppusuke 10-11 kia « Ixzamen» Mocksa

2015

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET MockBa
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