


HOACHUTEJBbHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOr0 YPOBHS HA YPOBHE CPEIHErO OOIIEro
oOpazoBaHus pa3paboTaHa Ha OCHOBE MOJOXKEHWH W TpeOOBaHWH K pe3yabTaTam
OCBOCHHMSI OCHOBHOM 0Opa3oBaTeNbHOM MpOrpammbl, mpeactaBicHHbIXx B OI'OC
COO, a Takxke ¢ y4étoMm (QeacpanbHOil paboueil mporpaMMbl BOCIHUTAHUS W
KOHUENIMKM MpenofgaBaHusi ydyeOHoro npeamera «Dusnka» B 00pa3oBaTeNbHBIX
opraHu3anuax Poccniickoit Oenepanuu, peaU3yIOLINX OCHOBHEIE
00pa3oBaTenbHBIE TPOrPAMMBI.

Copepxanue mporpaMMbl MO0  (PM3MKE HANPABICHO Ha (HOPMHUPOBAHHE
€CTECTBCHHO-HAYYHOH KapTHUHBI Mupa oOywatommxcs 10-11 kiaccoB mnpu
oOyueHnH UX (U3HKE Ha 0a30BOM YPOBHE HA OCHOBE CUCTEMHO-ACATEIBHOCTHOTO
noaxona. Ilporpamma no ¢msuke coorBercTByeT TpedoBanusim OI'OC COO
IUIAHUPYEMBIM JINYHOCTHBIM, MPEIMETHBIM W METANPEAMETHBIM pe3yJibTaTaM
00y4YeHus, a TAKKE YUYUTHIBACT HEOOXOAMMOCTh PEATM3ALMN MEKITPEIMETHBIX
cBsizell (PU3MKM C €CTECTBEHHO-HAYYHBIMM YU€OHBIMM TpeaMmeramu. B Hei
OTPEACTISFOTCS OCHOBHBIE LEIN M3YUYEHHs] (PU3MKHA HA YPOBHE CPEAHEr0 OOLIETO
00pa3oBaHusl, INIAHUPYEMBIC PE3YJIBTATHl OCBOCHUS Kypca (PU3UKHK: JIMYHOCTHBIE,
METaNpPEAMETHBIC, TPEAMETHBIE (Ha 0a30BOM YPOBHE).

[TporpaMma o Gpu3nKe BKIIFOYAET:

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

TOM YHMCJIE MPEAMETHBIC PE3YABTATHI IO roj1aM 00yYEHUS,

e coJepKaHME yueOHOro npeamera « Duznka» 1o rogam 00ydeHusl.

duznka Kak Hayka O HamOonee OOIMX 3aKOHaX MPHPOJBI, BBICTyNas B
KaueCTBE yYeOHOTO MPEAMETA B IIKOJIE, BHOCUT CYIICCTBEHHBIN BKJIAI B CUCTEMY
3HaHWI 00 okpyskaromeM mMupe. LLIkombHbIH Kype (PU3HKN — CHCTEMOOOpa3yOIMii
JUISL €CTECTBEHHO-HAYYHBIX YUEOHBIX PEIMETOB, TOCKOIBKY (PU3NUYECKUE 3aKOHBI
Jekar B OCHOBE TMPOIECCOB M SBJICHWUN, W3y4YaCMbIX XWUMHCH, OWOJIOTHUCH,
¢uznueckoii reorpagueii w acTpoHomuel. Hcmonb3oBaHWE W AKTHUBHOE
OPUMEHEHUE  (M3MYECKUMX 3HAHWA  ONpPENENsIeT XapakTep W Pa3BHUTHE
Pa3HOOOpA3HBIX TEXHONOTMH B cdepe SHEPreTMKW, TPAHCIOPTA, OCBOCHUS
KOCMOCA, TMOJIYYCHHs] HOBBIX MAaTEPUAlOB C 33JaHHBIMA CBOWCTBAMU W JPYIHX.
HUzyuenne (u3MKM BHOCUT OCHOBHOW BKJIaJl B (POPMHUPOBAHUE €CTECTBEHHO-
HAY4YHON KapTHHBI MUpa oOyyaroumxcs, B (OPMUPOBAHUE YMECHUN MPUMEHSTH
HAYYHbII METOJI IO3HAHUS MPU BBHITIOJTHEHUN UMHU YUEOHBIX UCCIICIOBAHUHA.

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



Hoes yerocmnocmu. B COOTBETCTBUM C HEH KypC SIBISIETCS JIOTUYECKH
3aBEPIIEHHBIM, OH COACPXKUT MaTEPHall U3 BCEX Pa3/EioB (PU3HMKH, BKIIFOUAET KaK
BOMPOCHI KJIACCUYECKOM, TAK U COBPEMEHHOH (DU3HKH.

Hoes eenepanuzayuu. B COOTBETCTBMM C HEMl Marepuan Kypca (U3MKH
00beIMHEH BOKPYTr (U3MYeCKMX Teopuil. Benmymum B Kypce SBISETCS
(opMuUPOBaHWE TPEIACTABICHUNA O CTPYKTYPHBIX YPOBHSX MATEPHH, BEIIECTBE W
noJie.

Hoesn eymanumapuzayuu. E€ peanusauus NPEANONaracT HCIOIb30BAHNAEC
TYMaHUTAPHOTO MOTEHIMAIA (PU3MYECKON HAYKH, OCMBICIICHUE CBSI3H PA3BUTUS
¢u3nkn ¢ pasBUTHEM OOIIECTBA, a TaKXkKe C MHPOBO33PCHUYECKUMU,
HPABCTBEHHBIMH M SKOJIOTMUYECKHUMH MPOOJIIEMAMH.

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

Hoes oxonocusayuu  peanu3yercs TOCPEACTBOM BBEACHUS  DIIEMEHTOB
COJIEP)KaHUs, TMOCBSAMIEHHBIX SKOJOTMYECKMM MpOoOJIeMaM  COBPEMEHHOCTH,
KOTOPBIC CBSI3aHBI C PA3BUTHEM TEXHUKW M TEXHOJIOTHHA, a TaKke OOCYKICHUS
npo0JIEM PALMOHAIBHOTO MPUPOIOIIONB30BAHMS H HKOJIOTHYECKOM O€30MaCHOCTH.

CTep)KHEBBIMU 3JIEMEHTAMHM Kypca (U3MKM Ha YPOBHE CPEIHEr0 OOILIETO
oOpazoBaHus SBIAIOTCS (pu3nueckue Teopur ((PopMHpPOBAHUE MPEACTABICHUH O
CTPYKTYPE MOCTPOEHUsI (PU3UUYECKOM TEOpUH, posii (PYyHIaMEHTAIBHBIX 3aKOHOB U
OPUHLMAIIOB B  COBPEMEHHBIX NPEIACTABICHUSAX O MPUPOAE, TPaHULAX
OPUMEHUMOCTH TEOPHM, JJIi ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBJICHUA W
MPOLIECCOB).

CHCTEMHO-EATEILHOCTHBIA MOAX0A B Kypce (PH3UKM peamu3yeTcsl MPexe
BCEr0 3a CYET OPraHM3ALMK SKCICPUMEHTAIBHON AEATENBHOCTH O0YYarOUINXCS.
Jlnst  0a30BOro ypoBHsST Kypca (U3MKM — 3TO HCMOJIb30BAHUE CHCTEMBbI
(pPOHTAIBHBIX KPAaTKOBPEMEHHBIX JSKCIICPUMEHTOB W J1a0OPaTOpHBIX paloT,
KOTOPBIE B MporpaMme no (pusmke oObEIMHEHBI B OOUIMI CHUCOK YYEHUUYECKUX
MpakTU4YecKux padoT. BhIJEeHHEe B YKA3aHHOM MepeyHe J1adopaTopHbIX pador,
OPOBOAMMBIX JJIi KOHTPOJISI M OLIGHKH, OCYIIECTBIISIETCS  YYAaCTHUKAMH
0o0pa3oBaTeabHOTO  MPOLECcca HUCXOJs M3  OCOOCHHOCTEH TJIaHUPOBAHHS W
ocHaulcHuss kaOuHeta (Qusuku. [lpm sToM  obecneumBacTCsl  OBJIAJICHHUE
00y4arOIUMHUCS YMEHUSMHU MPOBOINUTH KOCBEHHBIC M3MEPECHHS, WCCIICIOBAHMS
3aBUCUMOCTEN (DU3NYECKUX BEJIMYMH M TOCTAHOBKY ONBITOB MO IPOBEPKE
NPEUIOKEHHBIX TUIIOTES.

Bonbimoe BHUMaHWE yAEHACTCS PEIICHUIO PACUYETHBIX M KAYECTBEHHBIX
3amad. [lpu 3TOM A pacyETHBIX 3a0a4 MPUOPUTETOM SIBIISIFOTCS 3aJa4d C SIBHO
3a1aHHOM (PU3NYECKON MOEIIBIO, MO3BOJISIOLIME MPUMEHATh U3YUYEHHBIE 3aKOHBI



3aKOHOMEPHOCTH KaK M3 OJHOTO pas3jena Kypca, TaK U WUHTErpUpys 3HAHUS U3
Pa3HbIX pa3ienoB. [lJis KaYeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBJISIFOTCS 3a/aHUsl HA
00bsICHEHUE TPOTeKaHUs (U3NUYECKUX SIBJICHUNA M TPOLIECCOB B OKpYXKarolei
KU3HU, TpeOyrolue BbIOOpa (PU3MUECKOM MOJETM IJis CUTyaluu MPaKTUKO-
OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBum ¢ tpeboBaHusmu DPI'OC COO k MarepuaibHO-
TEXHUYECKOMY O00€CIeYeHU0 ydeOHOTO mporecca 0a30Bblii yPOBEHb Kypca
(DM3HKM HA YPOBHE CPEAHETO OOLIEro 00pa30oBaHUs JOJKEH U3y4aThCs B YCIIOBUSIX
OPEIMETHOr0 KaOuHeTa (PM3MKM WM B YCJIOBHSIX MHTCTPUPOBAHHOIO KaOHMHETa
MPEJAMETOB €CTECTBEHHO-HAYYHOrO IMKiIa. B kaOuHere (U3MKM JOKHO OBITh
HEOOXOUMOE JIabOPAaTOPHOE OOOPYAOBAHME IS BBHIMOJHEHUS YKA3aHHbBIX B
nporpaMMe Mo (GpU3MKe yYeHUYECKUX MPAKTUYECKUX pabOT U JEMOHCTPALMOHHOE
000pyAOBaHUE.

JlemoHCTpanmoHHoe oOopyAoBaHUE (HOPMHUPYETCS B COOTBETCTBHM C
OPUHIUIIOM MHHUMAJIBHOM  JIOCTATOYHOCTH M O0ECMEUMBACT MOCTAHOBKY
NEPEUYUCICHHBIX B MporpaMme Mo (U3MKE KIIOUEBBIX JACMOHCTpaLUi s
UCCJICAOBAaHMSI  M3y4aeMbIX  SBJICHWA W  MPOLECCOB, JMIUPUUECKUX U
($yHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKMX TPUMEHEHUH.

JlaGopatopHoe 000pynOBaHHE MAJiI YYEHHYECKHX MPAKTHYECKUX PadboT
dopMUpyeTCS B BUJEC TEMATHUYECKUX KOMIUIEKTOB M OOECMEUMBACTCS B PacuéTe
OJHOTO KOMIUIEKTa Ha JBYX oOOydYalomuxcs. TeMaTUYeCKUe KOMILIEKThI
Ja00paTOpHOTO OOOPYAOBAHUS JIOJKHBI OBITh TOCTPOEHBI HA KOMILIEKCHOM
UCMOJIb30BAHUN AHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TAKKE KOMIIbIOTEPHBIX
WU3MEPUTENIBHBIX CUCTEM B BHJIE IM(PPOBBIX JTAOOPATOPUH.

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

o (OpMHUpPOBAHUE MHTEPECA U CTPEMJICHHS OOYYaIOUIMXCS K HayYHOMY
U3YUEHUIO TPUPOABI, Pa3BUTHE MX HWHTEUIEKTYaJbHBIX U TBOPYECKHUX
CITOCOOHOCTEH;

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

o (OPMHUPOBAHUE HAYYHOTO MHUPOBO33PECHUSl KaK pe3yjbTara M3Yy4YCHUs
OCHOB CTPOEHMS MaTepuk U (PyHIaMEHTATBHBIX 3aKOHOB (PU3UKH;

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

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

JloCTIKEHHE ATUX 1EeH 00eCreunBacTCs PEIICHUEM CIEAYIOUIMX 3373y B

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



e TMpPUOOPETEHWE  CUCTEMBI  3HAaHUH 00  o0mux  (QuMyecKux
3aKOHOMEPHOCTSIX,  3aKOHAX,  TEOpHSX, BKIIFOYass  MEXAHUKY,
MOJIEKYJISIPHYEO  (DM3HKY, OJJICKTPOAMHAMUKY, KBAHTOBYK (DM3HKY U
AJIEMEHTHI ACTPO(PU3HKHY;

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

e OCBOCHME CMNOCOOOB PELIECHUS Pa3TUYHBIX 330a4 C SBHO 3aJaHHOM
(U3NYECKO MOJENBIO, 3a1ay, MNOAPA3YMEBAKOIIAX CaMOCTOSTEIBHOE
co3anue (PU3NYECKON MOJENN, AICKBAaTHON YCIOBHSIM 331a4HU;

e TMOHMMAHWEC (PU3WYECKUX OCHOB M MPHUHLMIIOB JACHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTHYECKUX MPOLECCOB, UX BIMSHUS HA OKPY KAOLIY IO
cpeay;

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

e CO3JAHWEC YCIIOBWH IJI PA3BUTUSI YMECHHI MPOCKTHO-UCCIIEI0BATENBCKOM,
TBOPYECKON IEATEITBHOCTH.

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

[Ipennaraemplii B mporpaMMe no (U3MKE NEPEUEHb JIAOOPATOPHBIX M
NPAKTHYECKAX paboT SBISIETCS PEKOMEHAOBAHHBIM, YUWTENb JEJIAcT BBIOOP
NPOBEACHHUS JIAOOPATOPHBIX PA0OT M OMBITOB € YYETOM WHIWBHIYAJTbHBIX
0COOEHHOCTEH 00YyUarOIIUXCS.



COAEPKAHUE OBYYEHUA
10 KUIACC

Pazpnen 1. ®u3uka 1 MeTOAbI HAYYHOTO NMO3HAHUA

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

MoaenupoBanue (PU3HUECKUX SBICHUM M mpoueccoB. HaydHBIE THIIOTESBI.
OU3NYECKUE 3aKOHBI U TEOPHH. | paHHIBl MPUMEHUMOCTH (PU3AUYECKUX 3aKOHOB.
IIpyHIMD COOTBETCTBHS.

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

Jlemoncmpayuu

AHanoropele W UU(QPOBBIE HM3MEPUTENBHBIE TMPUOOPBI, KOMIIBIOTEPHBIC
JATYHAKH.

Pazpnen 2. Mexanuka

Tema 1. Kunemamuxka

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

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

PaBHOMEPHOE M PAaBHOYCKOPEHHOE MPSAMOJIMHEHHOE IBWXCHHE. | 'paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHs, NOYTH W MEPEMEIICHUS
MaTEPUATBHONW TOUKHA OT BPEMEHHU.

CBoOoHOE aficHUE. Y CKOPEHUE CBOOOIHOTO NAJACHUSI.

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

TexXHUYEeCKHE YCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHUE. CHOUAOMETP,
JBW>KCHHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE MIEPEIAYH.

Jlemoncmpayuu

Mopene cucTeMbl OTCUETA, WIUTFOCTPALUSl KHHEMATHYECKUX XapPaKTEPUCTUK
JBUKCHHSI.

[TpeoOpazoBanre ABMKCHHNA € MCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

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

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



H3mepenue yckopeHust CBOOOTHOTO MAJCHHSI.

Hamnpasnenue CkOpoCcTH Npu ABUKEHUH 110 OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul

H3yueHne HEPABHOMEPHOIO ABWXKEHMS C LEIBIO ONPEACICHUS MTHOBEHHOR
CKOPOCTH.

HccnenoBaHue COOTHOLIECHHsST MEKIY NYTSAMH, IMPOMACHHBIMA TEIOM 34
MOCJIENOBATENBHBIE  PABHBIE TNPOMEXYTKM BPEMEHM IPU  PABHOYCKOPEHHOM
JBMOKEHUM C HAYAJIbHON CKOPOCTBIO, PABHOMN HYJIIO.

H3yueHune nBMKEHUS aprUKa B BA3KON KM IKOCTH.

Hzyuenne npmxeHus Tena, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[TpuHuun  otHocutenvHOCTH  [anmunes. IlepBeii  3akoH  HproToHa.
HNuepunaibHble CUCTEMBI OTCYETA.

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

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

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

Tpenue. Bunbl TpeHus (MOKOS, CKOJNBbKEHUS, KaueHus). Cuna tpenus. Cyxoe
TpeHue. Cuia TPEHMs CKONBKECHUS W CHIIA TpeHUs Mokos. KoadduuueHt tpenus.
Cuna conpoTUBIEHUS TP IBH)KEHHUH TEJA B YKUIKOCTH MJTU Ta3€.

[TocTynaTenbHOE U BpalaresibHOE ABMKEHHE a0COTIOTHO TBEPAOTO TEINA.

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

TeXHUYECKUE YCTPONCTBA M NPAKTHYECKOE NPUMEHEHHWE. MMOILIMITHUKH,
JBMOKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBieHre UHEPLUH.

CpaBHEHHE MacC B3aUMOACHCTBYIOIIMX TEN.

Bropoii 3akoH HbroTOHA.

Hsmepenune cui.

Cno>xeHue cui.

3aBUCUMOCTh CHJIbI YIPYTOCTH OT A¢(POpMALIHH.

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



HccnenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE H
PE3NHOBOM 00paslie, OT UX AehOPMALIHH.

HccnepoBanue ycnoBud PaBHOBECUS TBEPAOTO TeENa, HMMEIOLIETO OCh
BPALICHHSI.

Tema 3. 3akoHbl COXpaHeHUsn 6 MEXaHUKe

WmMnynsc MarepuaabHOM TOYKM (T€a), CUCTEMbI MATCPUAIBHBIX TOYEK.
WMnysbe CHJIBI M M3MCHEHUE MMITYJIbCA TENa. 3aKOH COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBHKEHUE.

PaGota cuibl. MOIIHOCTE CHITHI.

Kunetnyeckass sHeprus MarepuaibHOM Touku. Teopema 00 H3MEHECHUH
KUHETUYECKON DHEPTUH.

[MorenuuanibHas SHEPrusl. [ToreHumanbHas SHEPrus VIIPYTO
neopMUpOBaHHOW  MpykuHbI.  [loTeHIManbHAsE SHEpPrust Tena  BOJIM3M
MOBEPXHOCTH 3EMJIN.

[ToTreHnmanbHbie W HEMNOTCHIMAIbHBIE  cHjbl.  CBs3b  pabOThI
HETIOTCHIMAIBHBIX CUJI C M3MCHCHUEM MEXAHWYECKOHW OSHEPIMM CUCTEMBI TEII.
3aKOH COXPAHEHUS MEXAHUYCCKON SHEPTHH.

Ypyrue v Heynpyrue CTOJIKHOBEHHS.

TeXHUYECKNE YCTPOMCTBA M MPAKTAYECKOE MPUMEHEHUE. BOJOMET, KOMED,
MPY>KUHHBIN TUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[Tepexoa NOTEHIMAILHON SHEPTUU B KUHETHYECKYIO M OOPaTHO.

Vuenuuecruii skcnepumenm, 1abopamopusie pabdomol

HzyueHnne aOCOJIFOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JBYX OJUHAKOBBIX
HUTSIHBIX MASTHUKOB.

Uccnenopanue cBsizu pabOThI CHJIBI ¢ UBMEHEHUEM MEXAHUUYECKOW SHEPrur
TEJIA HA PUMEPE PACTSHKCHHS PE3UHOBOTO JKIYTa.

Pazpaen 3. Mosieky/sipHasi pu3nKa 1 TEPMOJAMHAMHUKA

Tema 1. OcHOGbI MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUYECKOW TEOPUM U UX ONBITHOE
o0ocHoBanue. bpoyHoBckoe naBwxkeHue. Juddysusa. Xapakrep NBHKEHUS W
B3aMMOJCHCTBUS YaCTULl BELIECTBA. MOJENW CTPOCHHs Ta30B, >KUAKOCTEH U
TBEPABIX TN U OOBICHEHHE CBOKCTB BEIIECTBA HA OCHOBE 3THX MoAeneil. Macca n
pasMepsl Mosieky. KonndecTBo BemecTBa. [locTossHHas ABoOraapo.

TenmoBoe paBHOBecue. Temmeparypa u e€ uaMmepenue. Illkama temmneparyp
Llenbcus.



Mopene  uaeanpbHOoro rasza. (OCHOBHOE  ypPaBHEHHE  MOJICKYJSIPHO-
KAHETUYECKOW TEOPUM WACATBHOrO Traza. AOCOIIOTHAs TeMmIeparypa Kak mepa
CPEOHEH KMHETMYECKOW SHEPruu TEIUIOBOTO ABWKECHHs dacTul rasza. [llkana
temneparyp Kenesuna. 1 a3oBble 3akoHBL. YpaBHeHUEe Menaeneesa—Knanepona.
3akoH JlasbTOoHA. M30MpOLECCH B UACATBHOM Tra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BenlecTBa. ['paduueckoe NpPEACTaBICHUE H30MPOLECCOB. HM30TEPMA, HM30XO0Pa,
u3o0apa.

TexXHUYECKHE YCTPOMCTBA M NPAKTHYECKOE NPUMEHEHHUE. TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbITEL, OOKA3bIBAIOLIME TUCKPETHOE CTPOCHHME BEIIECTBA, (oTorpaduu
MOJIEKYJT OPTaHUYECKAX COCTNHEHUM.

OnbITel 0 1M Py3un KUAKOCTER U ra30B.

Moaenb OpOyHOBCKOTO JIBUKEHUSI.

Mogens onsbita LTepHa.

OnbITHL, JOKa3bIBAKOIINE CYLICCTBOBAHUE MEXKMOJIEKYJISIPHOTO
B3aUMOJICCTBUSL.

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

OnbITEl, WUTIOCTPUPYIOIIAE YPABHEHWE COCTOSHHAS WACATBHOTO rasa,
W30 POLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopivie pabomol

Onpenenenne Macchl BO3Ayxa B KJIACCHOW KOMHATE Ha OCHOBE M3MEPCHHIA
00BbEMA KOMHATHI, JABJICHHAS U TEMIIEPATYPhl BO31yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKIY MMapaMeTPaMu COCTOSTHUSI PA3PEKEHHOTO
rasa.

Tema 2. OcHoevl mepmMoOUHAMUKU

TepMoauHAMUUECKass CHCTEMA. BHYTPEHHSSI SHEPrusi TEPMOJMHAMUYECCKON
CUCTEMBI U COCoObI €€ n3MeHeHus. KonmnuecTBo TEmIoTe U padota. BHYTpeHHss
SHEPrusi  OAHOATOMHOIO  MJACAIBHOrO  rasa.  Buael  Temionepeaayu:
TEIUIONPOBOAHOCTh, KOHBEKIMS, U3JIyUCHHAE. Y IEIbHAS TEIUIOEMKOCTh BELICCTBA.
KonnuecTBo TEMI0TH MPH TEMIONEPeaye.

[Tonstue 06 ammabatHOoM mpouecce. [lepBblii 3aKOH TEPMOAMHAMUKH.
[IpuMeHEeHHEe NEPBOrO 3aKOHA TEPMOJMHAMUKH K um3onpoueccam. ['paduueckas
UHTEepnpeTanus padboThl ra3a.

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

TemioBple  MammHbl.  [I[pUHOMNBI  OEHCTBUS — TEIUIOBBIX — MAIIWH.
[TpeoOpazoBanusi >HEPruu B TEIUIOBBIX MamuHax. Koadduiment nonae3Horo
neicTBus TemioBoid mammubl. [{ukn KapHo w ero ko3@uuueHT MoJIe3HOTO
JAEUCTBHSL. DKOJOTHMYECKUE MPOOTIEMBI TETUIOIHEPTETHKH.



TexXHUYECKUE YCTPOMCTBA W MPAKTUYECKOE NPHUMEHCHHWE. JIBUTATElb
BHYTPEHHETO CrOPaHusl, OBITOBON XONOAWIBHUK, KOHIULIMOHED.

Jlemoncmpayuu

H3MeHeHHEe BHYTPEHHEH SHEPrUM Tejla MPU COBEPLICHUH PaOOTHI. BBLUIET
npoOKkM W3 OYTBUIKM TOJ JCHCTBUEM CXATOrO BO3/yXa, HarpeBaHue >gupa B
JaTYHHOU TPyOKe NyTEM TPEeHUs (BUACOAEMOHCTPALIHS ).

H3MeHeHre BHYTPEHHEN 3HEPTUM (TEMITEpaTyPhl) TeNa TPH TEMIONEPEaae.

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

Moaenu napoBoii TypOMHBIL, ABUTATENsl BHYTPEHHETO CTOPaHUsl, PEAKTHBHOTO
JBUTATETIS.

Vuenuueckuit sxcnepumenm, iabopamopiivie pabomul

H3mepenue yaenbHOM TemIoEMKOCTH.

Tema 3. Acpecamnbie cocmoanus eeujecmea. Pazoevie nepexoosl

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

Teépnoe Teno. Kpucramumueckue 1 aMop(HbIE Tena. AHU30TPONUS CBOKWCTB
KkpuctaioB. Kuakue kpuctaibl. COBpeMEHHBIE Marepuansl. [lmaBieHue u
KpUCTAJIM3auus. Y IebHAas TEoTa miaeneHus. Cyonumanms.

YpaBHEeHUE TEMIOBOIO OanaHca.

TeXHUYECKUE YCTPOMCTBA M NPAKTHYECKOE NPUMEHEHHE. TUTPOMETP H
NCUXPOMETP, KAJTOPHUMETP, TEXHOJIOTUN MOJIyYECHUs COBPEMEHHBIX MATEPHAJIOB, B
TOM YMCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoIiCTBa HACHIIICHHBIX APOB.

Kunenne npu MOHM>KEHHOM JTABJICHHH.

CnocoObl U3MEPEHUS BIAKHOCTH.

HaGnronenne HarpeBanus v MIaBJIeHAs KPACTANIMYECKOTO BEIECTBA.

JleMoHCTpanus KpUCTAILIOB.

Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul

H3mepenne OTHOCUTENBHON BIIAKHOCTH BO3AYXA.

Pasznen 4. daekrpoanHaMuka
Tema 1. Inekmpocmamuka
OneKTpu3anms Tell. ODJEKTPUYECKU 3apsna. J[Ba BHIA BIEKTPUYECKUX
3apsaaoB. [IpOBOJHUMKHM, NWAJNEKTPUKH W TOJYNPOBOJHUKW. 3aKOH COXPaHCHUS
ANEKTPUYECKOTO 3apsa.
B3aunmopeiicteue 3apsaoB. 3akoH KyioHa. TOYEUHBIN 3NEKTPUYECKUI 3apsl.
OnekTpuueckoe mosne. HanpskEHHOCTH  3IEKTPUYECKOro mnofs.  [IpuHumn



CYNEPIIO3ULHANA SJIEKTPAUECKUX NOJEH. JIMHUM HANPSHKEHHOCTH BIEKTPUYECKOTO
TTOJIS.

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

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

TeXHUYECKUE YCTPOWCTBA M MPAKTUYECKOE NPUMEHEHHUE. SIIEKTPOCKOIL,
ANEKTPOMETP, DSIEKTPOCTATHYECKAs 3allMTa, 3a3€MJICHHE JIIEKTPONPUOOPOB,
KOHJEHCATOpP, KOMMMPOBAJIBHEIN arrapar, CTPYWHBIA IIPUHTED.

Jlemoncmpayuu

YeTpoiicTBO M IPUHLAI JEWCTBUSA DIIEKTPOMETPA.

B3anMoaeicTBue HA3IEKTPU30BAHHBIX TE.

DNEKTPUUECKOE TOJIE 3aPSKEHHBIX TEL.

[TpOBOHMKH B SJIEKTPOCTATUYECKOM TIOJIE.

ONEKTPOCTATHYECKAS 3aLIUTA.

JIUBIIEKTPUKH B SJIEKTPOCTATUYECKOM TOJIE.

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

DHEprus 3apsHKEHHOTO KOHACHCATOPA.

Vuenuuecruii skcnepumenm, 1abopamopusie pabomol

H3mepenne 3meKTpoEMKOCTH KOHAEHCATOPA.

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

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

Hanpspkenue. 3axkon OMa JU1st ydacTka LETIH.

ONEKTPUUYECKOE CONMPOTUBICHUE. YACIBHOE CONPOTUBIICHAE BEIIECTBA.
[TocnenoBarenbHOE, MAPATUIENBHOE, CMEIAHHOE COETMHEHHUE TIPOBOJIHHUKOB.

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

ONEKTPOABMXKYLIAS CUJIa U BHYTPEHHEE CONPOTUMBIIEHUE MCTOYHHMKA TOKA.
3akoH Oma JJ1s MOJIHOM (3aMKHYTOM ) SJIEKTPUYECKOM 1ienu. KOpoTKoe 3aMbIKaHuE.

ONEKTPOHHAs  NPOBOAMMOCTH  TBEPABIX  METALIOB.  3aBUCUMOCTH
CONPOTHUBJICHUS METAIIOB OT TeMIeparypbl. CBEPXIPOBOAUMOCTb.

DNEKTPUYECKU TOK B BaKyyMe. CBOMCTBA SJIEKTPOHHBIX Ty YKOB.

[TonynpOoBOIHHAKH. CoOcTBeHHass  u [pUMECHAst  MPOBOJAUMOCTH
NOJyNMPOBOAHUKOB. CBOiicTBA p—-niepexona. [1onynmpoBogHUKOBEIE TPHOOPHI.

ONEKTPUYECKAA TOK B PAcTBOpax M pacIuiaBax  AJIEKTPOJIUTOB.
DNEKTPOJIATUYECKAS TUCCOLMALMS. DIEKTPOIIU3.



ONEKTPUUECKUAA TOK B Ta3ax. CaMOCTOSTEIBbHBIA M HECAMOCTOSATCIIBHBIN
paspsa. Monnus. [lnazma.

TexXHUUYEeCKHE YCTPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE. aAMIIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHWMKH TOKA, DSJIEKTPOHArPEBATEIBHBIE MPUOOPHL,
AJIIEKTPOOCBETUTENBHBIE MPUOOPHI, TEPMOMETP COMPOTHUBIICHUS, BAKYYMHBINA IO,
TEPMHUCTOPBI U POTOPE3UCTOPHI, MOTYIPOBOJHAKOBBIN ANOM, TATbBAHUKA.

Jlemoncmpayuu

H3MepeHue CUiTbl TOKA U HAMTPSIKEHMSI.

3aBUCUMOCTb COMPOTHBIICHUS LWJIMHAPAYECKUX MPOBOAHUKOB OT JJIMHBL,
TUIOLIA/IM TIOTIEPEYHOTO CEUEHUS U MaTepraa.

CMemaHHOe COEAMHEHHUE MTPOBOAHHUKOB.

[Ipsimoe wW3MeEpeHue HIIEKTPOABIKYIIECH cuiibl. KopoTkoe 3ambikaHue
raJIbBAHUYECKOTO 3JIEMEHTA M OLICHKA BHYTPEHHETO COMPOTHUBIICHUSI.

3aBUCUMOCTB COMTPOTUBIIEHHSI METAJUIOB OT TEMIEPATYPHI.

[TpoBOAMMOCTE SIIEKTPOJTUTOB.

HckpoBoii pa3psia 1 TPOBOAUMOCTh BO3AyXa.

OAHOCTOPOHHSS MPOBOAMMOCTD AMOAA.

Vuenuuecruii skcnepumenm, 1abopamopuuie pabomol

H3yyeHne cCMEMIaHHOTO COCTMHEHUS PE3UCTOPOB.

H3MepeHue 3eKTPOABHXKYIIEH CHIIBI MCTOYHMKA TOKA W €r0 BHYTPEHHETO
COMPOTHUBIICHUSI.

HaOntonenue snekrponmsa.

MexnpeaMeTHbie CBA3H

Hzyuenne kypca ¢usmku 6a30Boro ypoHs B 10 kjmacce OCyHIECTBISIETCS C
YU4ETOM COJEPIKATENIBHBIX MEXKIPEIMETHBIX CBSI3¢H € KypcamMM MAaTeMaTUKH,
OHMOJIOTMH, XUMHH, T€Orpaduu U TEXHOJIOTUH.

Medicnpeomemnvie nomsimusi, CBI3aHHBIE C U3YYCHHEM METOJOB HAYYHOTO
NO3HAHMS. SIBJICHUE, HAy4HbId (hakT, runore3a, Qu3Myeckas BEIMYMHA, 3aKOH,
TEOpusi, HAOMKOACHHE, SIKCIEPUMEHT, MOJICITIMPOBAHKUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelieHHEe CHCTEMbl YPAaBHEHWH, JUHEHHAas (yHKOUS,
napadosna, runepooia, uxX rpa@uKul U CBOMCTBA, TPUTOHOMETPUYECCKUE (DYHKIMH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKACCTBO,
BEKTOPBI M UX MPOECKIMU HA OCH KOOPAWHAT, CJIO’KEHUE BEKTOPOB.

buonoecus: MEXaHMYECKOE NABUKEHUE B KUBOU mpupoae, nuddysus, ocMoc,
TEIIOOOMEH YKUBBIX OPraHU3MOB (BUIBI TEIJIONEPEAAYM, TEMIOBOC PABHOBECHE),
ANIEKTPUYECKHUE SIBJICHHS B )KUBOI MPUPOJE.

Xumus: TACKPETHOE CTPOCHUE BEUIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJIAPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIABIX TEJ, KUJIKOCTEN M



ra3oB, JJICKTPUYECKUE CBOHCTBA METAIUIOB, JJIEKTPOJUTHYECKAS TUCCOLMALMS,
raJibBaHuKa.

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

Texnonoeus: npeoOpa3OBaHUE JBUKEHUN C HCIOIB30BAHUEM MEXAHWU3MOB,
YUET TPEHUSI B TEXHUKE, MOIIMIHUKA, WCHOJb30BAHUE 3aKOHA COXPAHEHUS
UMITYyJIbCA B TEXHUKE (pakeTa, BOAOMET M JAPYIUE), JIBHUrareiib BHYTPEHHETO
cropanusi, napopas TypOMHa, OBITOBOM XOJOAUIBHUK, KOHJAUIIMOHED, TEXHOJOTUN
MOJIYYCHUS COBPEMEHHBIX MAaTEpPUaOB, B TOM YHCJIE HAHOMATEPUAIOB, M
HAHOTEXHOJIOTHH, SJIEKTPOCTATHYECKAs 3alIUTA, 3a3€MJICHHE SJICKTPONpPHOOPOB,
KCEPOKC, CTPYHHBIH OPUHTED, AJICKTPOHArPEBATEBHBIC npuOOPHI,
AIIEKTPOOCBETUTEILHBIE MPUOOPHI, rajbBaHUKA.

11 KIIACC

Pa3znen 4. daekrpoanHaMuka

Tema 3. Maznummnoe noJe. INeKMPOMAZHUMHAA UHOYKUUA

[TocTossHHBIE ~ MarHWThHL. ~ B3aMMOAECHCTBME  MOCTOSHHBIX ~ MArHUTOB.
MarnutHoe Tmoie. BekTop MarHWTHONW WHAYKUMW. [IpuHOMO Cynepro3uiuu
MAarHATHBIX MOJieH. JIMHUM MarHUTHOM MHAYKOWW. KapTuHa JIMHUA MarHUTHON
WHIYKLUY TOJI TOCTOSIHHBIX MArHUTOB.

MarsuTHOEe TOJIE TPOBOJHMKA € TOKOM. KapTuHa 1mMHMIA WHAYKLIUA
MAarHuTHOIO TOJIS UIMHHOTO MPSMOr0 INMPOBOJAHHMKA W 3aMKHYTOrO KOJIBLIEBOTO
MTPOBOJIHMKA, KATYIIKHU ¢ TOKOM. OneIT Opcrena. BzaumMoaeiicTeue npoBOAHUKOB €
TOKOM.

Cwia Amniepa, €€ MOAyJIb U HAMIPABJICHUE,

Cuna Jlopenua, e€ Moaysb U HanpaBJIeHKE. [[BHKEHHE 3aPSHKEHHONW YaCTHLLBI
B OJIHOPOJHOM MarHuTHOM mosie. Pabota cunel JlopeHna.

SlBneHue BNEKTPOMArHUTHOW WHAYKUMHU. [IOTOK BEKTOpa MAarHMTHOM
MHAYKOUW. ONEKTPOABMKYLIAsA CUJla WHAYKIMU. 3aKOH 3JIEKTPOMArHUTHOM
nHayKuru dapanges.

BuxpeBoe 3nekTpu4eckoe moJie. ONEKTPOABMKYINAS CHJIA HWHAYKLIAM B
MIPOBOJHUKE, IBUKYILEMCS MOCTYNATENBHO B OJHOPOAHOM MAarHUTHOM MOJIE.

IIpaBuio Jlenna.

WHayKTMBHOCTB.  SIBJICHWME CAMOWMHIYKIWHW. OJEKTPOJABHKYIIAs — CHUJIa
CAMOMHIYKLIHH.

DHEPrusi MAarHUTHOT'O TIOJIS KATYIIKKU C TOKOM.

ONEKTPOMArHUTHOE TOJIE.

TeXHUYECKME YCTPOWCTBA M MPAKTHYECKOE NPUMEHEHHUE. TOCTOSHHBIC
MArHUThl, BJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTENA SIIEMEHTAPHBIX
YaCTHL, UHIYKIMOHHAS [IE€Yb.



Jlemoncmpayuu

OneiT Operena.

OTKIIOHEHUE HIIEKTPOHHOTO YUK MATHUTHBIM TOJIEM.

JIMHUM MHAYKIMU MAarHATHOTO TIOJIS.

B3anmopeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cwa Amnepa.

HeiictBue cuiibl JIopeHIia Ha MOHBI SIIEKTPOJIUTA.

SIBneHune ANEKTPOMArHUTHOM UHIYKLIHH.

IIpaBuio Jlenna.

3aBUCUMOCTD JJIEKTPOABMIKYILEH CHIIBI UHAYKLUMU OT CKOPOCTH M3MEHEHUS
MAarHuTHOTO MOTOKA.

SBneHne caMOMHAYKIWK.

Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul

H3yueHne MarauTHOrO MoJst KATYLIKA ¢ TOKOM.

Hccnenoanne AecTBHUA NOCTOSIHHOTO MarHUTa Ha paMKy € TOKOM.

HccenenoBanue SBIEHUS JIEKTPOMArHUTHOW MHTYKLIHH.

Pazpnen S. KosieGaHusi 1 BOJIHBI

Tema 1. Mexanuueckue u INeKMPOMACHUMHbIE KOEOAHUA

KonebGarenpnas  cucrema.  CBOOOAHBIE ~ MEXAQHMYECKHE  KOJICOQHMSI.
["apmonnueckue konebanus. Ilepron, wactota, ammMtyaa U ¢asa KoacOaHHA.
IIpy>xuHHBIA MasTHUK. MareMaTuyeCcKUuii MasTHUK. YPAaBHEHUE TapPMOHUYECKHUX
koneOanuii. [IpeBpamenue 3Heprum Npu rapMOHUYECKHAX KOJICOAHHSX.

Konebarenbublii kKOHTYp. CBOOOJHBIE AJICKTPOMArHUTHBIE KOJIEOAHUS B
UACATTbHOM KOJEOATEIbHOM KOHTYPE. AHAJIOTHS MEXKIY MEXAHWYECKHUMU U
ANIEKTPOMArHUTHBIMH  KosicOaHusimu. Dopmyna TomcoHa. 3akOH COXpaHCHHs
SHEPruM B UICATBHOM KOJIEOATEIbHOM KOHTYPE.

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

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

Tpanchopmarop. IIponsBoacTBo, nepenaya U NOTPEOTICHUE TEKTPUUECCKON
SHEPIrUU. DKOJIOTMYECKUE PUCKM NMPHU MPOU3BOACTBE NIEKTposHEprun. KyneTypa
MCITOJIb30BAHUS JJIEKTPOIHEPTUH B IOBCETHEBHOM YKU3HU.

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

Jlemoncmpayuu

HccnenoBanne mapameTpoB KOJI€OATENbHOM CHCTEMBI (MPYKUHHBIA WM
MaTEMATHUYECKANA MAsSTHUK ).



HaOntonenue 3aryxarommx KojaeOaHui.

HccenenoBanmne CBOHCTB BBIHYKACHHBIX KOJICOAHUIA.

HaOntonenue pe3onanca.

CBOOOHBIE IIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuumnorpaMMbl (3aBUCHMOCTH CHJTBI TOKA M HAMPSDKEHUST OT BPEMEHH ) ISt
BNIEKTPOMArHUTHBIX KOJICOaHUIA.

Pe3oHanc mnpu MOCHEAOBATEIILHOM COCAMHEHMM PE3UCTOPA, KATYLIKU
WHIYKTUBHOCTH U KOHAECHCATOPA.

Mopenb TUHUM SJIEKTPONEPENAYH.

Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul

HccenenoBanne 3aBUCUMOCTH MEPUOAA MAJIbIX KOJeOaHWil Ipy3a HA HUTH OT
JUIMHBI HUTH U MAcCCHI IPy3a.

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

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbIE 60IHbI

Mexanudeckue BOJIHBI, ycinoBus pacnpoctpaHeHus. llepuon. CkopocTh
pacnpoCTpaHeHUss W JUIMHA BOJIHBL. [lomepeuHble W TPOJOJIBHBIE  BOJIHBL
HuTepdepenuus u mudpakiuus MEXaHUYECKUX BOJIH.

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

ONEKTPOMATHUTHBIE BOJIHBL Y CIIOBUAS U3JYYEHUS SJIEKTPOMArHUTHBIX BOJIH.
B3anmvuas opueHTtanms BektopoB E, B, V B snekrpomarautHoi BonHe. CBoicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPAKCHHE, MPEJIOMIICHHE, MONSpUA3alus, Au(paKuus,
uHTepPepeHms. CKOPOCTh IEKTPOMArHUTHBIX BOJIH.

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

[IpyHIMOEBI pagMOCBA3H U TENEBUACHUA. Pagnomokamus.

DNEKTPOMArHATHOE 3arps3HEHUE OKPYIKAKOIICH CPEIBL.

TeXHUYECKUE YCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHUE. MY3bIKAJIBHBIC
MHCTPYMEHTHI, YJIBTPA3BYKOBAs IMArHOCTHKA B TEXHUKE M MEIMLMHE, paaap,
pPaMONTPUEMHUK, TEJICBU30P, aHTeHHA, TeiaedoH, CBU-neus.

Jlemoncmpayuu

OO0pazoBaHuE W paCIPOCTPAHEHUE MOMEPEUHBIX W MPOIOJIbHBIX BOJIH.

Konebntonieecs T€10 KaK HCTOYHUK 3BYKA.

HaGnronenne oTpaskeHus U NPEIOMIIEHUS MEXaHUYECKUX BOJIH.

HabGnronenne natephepeHny n AuPpakiiiid MEXaHUUYECKAX BOJTH.

3BYKOBOM pE30HAHC.

HaGnronenne cBsi3u TPOMKOCTH 3BYKA M BBICOTHI TOHA C aAMIUIUTYIOH H
YaCcTOTON KOJieOaHMil.



HccnepoBanne  CBOWCTB — BJIEKTPOMArHUTHBIX — BOJIH: OTPAXKEHUE,
NPETOMIIEHUE, MOJISIpU3anust, M pakuus, UHTEPPEPEHLIHSL.

Tema 3. Onmuka

I'eomerpuyeckas onrtuka. I[IpsaMonuHENHOE pacnpoCcTpaHEHUE CBETA B
OAHOPOHOM cpeae. JIyu cBeTa. ToOUCUYHBIN UCTOYHUK CBETA.

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

[Tpenomiienne cBeTa. 3aKOHBI MPETOMIICHUS CBeTa. AGCONFOTHBIN NOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpemenbHBI yrosl MOJIHOTO
BHYTPEHHETO OTPAKECHUSL.

Jucnepcus ceeta. CiiosxkHblii coctas Oenoro ceera. Lger.

CoOuparoniie W pacceuBarouiie JuH3bl. ToHkas JsmH3a. DOKyCHOE
paccTosHUE W ONTWYECKas CWia TOHKOM JMH3bL [locTpoeHue m3o0pakeHHid B
COOMPAKIIMX W pacCeuBaOIIMX JIMH3aX. DOPMyJIa TOHKOW JIMH3BI. YBEIWYCHHE,
JTaBacMOE€ JINH30M.

[Tpenensl nPUMEHUMOCTH TEOMETPUYECKON ONITUKH.

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

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

ITonsgpuzanus ceera.

TeXHUYECKUE YCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHUE. OYKH, JIyIa,
(oroanmapar, NPOCKUUOHHBIA anmapar, MUKPOCKOI, TEIECKOIN, BOJOKOHHAS
ONTUKA, AM(PPAKLIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpAMONMHEMHOE PACHPOCTPAHEHUE, OTPAKEHUE M TPEIOMIICHUE CBETA.
Ontrueckue TpudOpHI.

[TonHOoe BHYTpEHHEE OTpakeHUe. Moaenb CBETOBOA.

HccenenoBanue cBOWCTB M300paKEHU B TMH3AX.

Mogenu MUKPOCKOTIA, TEJIECKOTIA.

HaOmtonenue natepdepeHinm cera.

HaOmtonenue nudpakinuum ceera.

HaOntonenue aucnepcun cBeTa.

[TonyuyeHue cekTpa ¢ MOMOLIBIO TPU3MBI.

[Tonmy4eHune cnekTpa ¢ TOMOUIbIO AUPPAKIHOHHONW PEIIETKH.

HaGnronenne nonsipuszanuu cBera.

Vuenuuecrkuii sxcnepumenm, iabopamopmsie pabomoi



H3mMepeHue nokazaress NpesioMICHHs CTEKIIA.
HccnenoBanue cBOMCTB M300paKeHUi B TIMH3AX.
HaOntonenue aucnepcun cBeTa.

Pa3zngen 6. OCHOBBI CIeHAJIBLHOH TEOPHH OTHOCUTEIBHOCTH

['paHuIlBl  NPUMEHUMOCTH  Klaccuueckoi  mexanuku.  [loctymarsl
CHENUANBHOW TEOPUU OTHOCUTENBHOCTUA. WHBAPUAHTHOCTH MOMIYJS CKOPOCTH
CBETA B BAKYyM€, TPUHIIUI OTHOCUTEIBHOCTU DHHINITEHHA.

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

DHEprusi U UMMYJIbC PEIITUBUCTCKOMN YaCTHUIIbI.

CBsi3b MacCChl ¢ DHEPIrUEH U UMIYJILCOM PEISTUBUCTCKOM YaCTHUIBL. DHEPIUs
TTOKOSI.

Pasznen 7. KBanroBas pusuka

Tema 1. Dnemenmol KeaHMOBOU ONMUKU

®dotonbl. ®opmyna [1naHka cBsizu 3HEpruK (OTOHA C €r0 YaCTOTOU. JHEPTHUs
¥ UMITYJIBC (POTOHA.

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

JlaBnenue ceeta. OnbiThl [1. H. JIeOenera.

XUMHYECKOE IEUCTBUE CBETA.

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

Jlemoncmpayuu

DoT03QPEKT HA YCTAHOBKE ¢ IMHKOBOM MIACTHHOM.

Hccnenopanue 3akoHOB BHEIIHETO GoTodhPekTa.

Ceeroamon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogpens atroma Tomcona. OnbiTel Pesepdopia mo paccesHUIO o -HACTHIL.
IImanerapnas mopnens aroma. Ilocrynarel bopa. M3nydeHue W moniomieHue
()OTOHOB TpU TMEPEXOAE aTOMa C OJAHOIO YPOBHS SHEPIUM Ha Jpyroi. Buiel
cnekTpoB. CIEKTP YPOBHEW 3HEPIAX aTrOMa BOAOPOIA.

BonHoBBIE cBOMiCTBA YacTull. BomHel e bpoind. KoprnyckyaspHO-BOITHOBOMN
Y aJTu3M.

CIIOHTaHHOE U BBIHYKICHHOE U3ITyYECHHE.

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



Jlemoncmpayuu
Mogpenb onwita Pesepdopaa.
OnpeneneHue JIMHBI BOJIHBI J1a3€pa.
HaGnronenne TMHERYAThIX CIEKTPOB M3y YCHUSI.
Jlazep.
Vuenuueckuit sxcnepumenm, iabopamopiivie pabomul
HabGnronenune mmHERYaToro cCnekTpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTHI, JOKA3bIBAIOIIME CI0KHOCTh CTPOCHMs sapa. OTKpbITHE
paguoaktuBHOoCcTH.  OmnbiTel  Pesepdopma 1o omnpeneneHur0  cocTaBa
pammoakTUBHOrO wu3nydecHus. CpoiictBa anb(a-, Oera-, ramma-u3JIy4cHHs.
BinsiHre pagoaKkTUBHOCTH HA )KMBBIE OPTaHU3MBI.
OTkpeiTHE TIPOTOHA W HeWTpoHa. Hyknonnas moxens snapa [ 'eiizeHOepra—
HBanenko. 3apsan saapa. MaccoBoe uncno sapa. M30Torsl.
Anb(a-pacnan. OJEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. [amma-
M3ITy4YeHHE. 3aKOH PAIMOAKTUBHOIO Pacnaja.
OHEpPrus CBSA3W HYKJIOHOB B siApe. SaepHbie cunbl. Jledekt Maccrl sapa.
S nepHbie peakuuu. /leneHne U CUHHTES sIaep.
Snepubiii peaktop. TepmosimepHbiid cuHTe3. [IpoOnemMbl M MEPCHEKTUBHI
SIEPHON SHEPTETUKU. DKOJIOTUYECKUE ACTIEKTHI IEPHON SHEPTETUKH.
DneMeHTapHbIe YacTULBl. OTKPBITUE MO3UTPOHA.
MeTo1bl HaOIFOACHUS U PETUCTPALMH 3JIEMEHTAPHBIX YaCTHLL.
dyHaaMEeHTaIbHBIC B3aUMOAEHCTBUSA. EQMHCTBO (PU3HUECKON KAPTHHBI MUPA.
TeXHUYECKUE YCTPONCTBA U NMPAKTUYECKOE NMPUMEHEHHUE: AO3UMETP, Kamepa
BuiibcoHa, saepHbIi peakTop, aToMHas Oomoa.
Jlemoncmpayuu
CUéTunK MOHU3MPYIOIIMX YACTHLI.
Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul
HccenenoBanue TpekoB yacTul (MO TOTOBBIM (oTorpadusm).

Pasnen 8. DjieMeHTBI aCTPOHOMUM H ACTPOPU3UKH

Otanel pa3BUTUS ACTPOHOMUH. [IpuKIIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
ACTPOHOMUH.

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

ConnHeunas cucrema.

Connue. ConHewHass akTUBHOCTh. Hctounmk sHeprum ConHUA W 3BE3L.
3BE31bI, UX OCHOBHBIE XapAKTCPUCTHKHU. JlMarpaMMa «CIEKTPAIBbHBINA Klacc —
CBETUMOCTBY». 3BE3/bI TJIABHOW MOCJIEI0BATENLHOCTHA. 3aBUCHMMOCTh «Macca —
CBETUMOCTbY» JJIsl 3BE3J TJIABHOM IMOCJIEIOBATEIbHOCTA. BHYTpEeHHEE CTpPOCHHME



3BE31. COBPEMEHHBIC MPEICTABIEHUS O MPOUCXMKIACHUU W 3Bomounna ConHoa u
3BE3M. DTarbl )KU3HU 3BE3 .

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

Bceenennas. Pacimpenune Beenennoii. 3akon Xad0na. Pazberanue rajakTuk.
Teopust boaenioro B3peiBa. PEMUKTOBOE U3ITyYEHHE.

MacmrabHas ctpykrypa BeenenHoii. MeraranakTuka.

Hepewménneie mpoOieMbl aCTPOHOMUH.

Vuenuueckue nabmooenus

HaGnronennst HEBOOPYKEHHBIM TJ1a30M € UCHOJB30BAHUEM KOMITBIOTEPHBIX
NPUJIOKEHUI ISl OMPEACIICHUS TIOJOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JATy: OCHOBHBIE cO3Be3ust CEBEPHOIO MONYIIAPHS U SIPKUE 3BE3 MBI

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

O6o01mariee NOBTOpeHue

Pone (Qu3Wku ©u acTpPOHOMHM B 3KOHOMHYECKOH, TEXHOJIOTHYECKOM,
COLMAIBHON M 3THUECKOH c(pepax AECATENbHOCTH YEIOBEKA, POJIb U MECTO (PU3HUKH
¥ aCTPOHOMHH B COBPEMEHHOW HAYYHOH KapTUHE MUPA, POk (PU3HMUECKON TEOpUU
B (OpPMUPOBAHWMM TMPEACTABICHUI O (PU3HYECKON KApTHMHE MUPA, MECTO
(pU3NYECKOI KapTUHBI MHpPa B OOIIEM Psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABJIICHAM O TIPUPOJIE.

MexnpeaMeTHbie CBA3H

Hzyuenne kypca ¢pusmku 6a30BOro ypoBHs B 11 kjmacce OCyHIECTBIISIETCS €
VYETOM COACPIKATENIBHBIX MEXKIPEAMETHBIX CBA3€H C KypcaMu MaTeMaTHKW,
OHMOJIOrMH, XUMKH, Teorpaduu U TEXHOJIOTHH.

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

Mamemamuxa: pelleHHE CUCTEMBI YPABHEHHWH, TPUTOHOMETPUYECKUE
()YHKLMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKIAECTBO, BEKTOPHl M WX NPOCKUHMHA HA OCH KOOPAWHAT, CIIOXKEHWUE BEKTOPOB,
NPOU3BOJHBIE BJIEMEHTAPHBIX (YHKIMI, MPU3HAKKM TOA00MST TPEYrOJbHUKOB,
ONPENEIICHNUE TTONIAN TUIOCKUX PUTYyp U 00BEMA TEIL.

buonocus: >IEKTPUYECKUE SIBIICHUS B JKMBOH MNPUPOAC, KOJeOaTelIbHbIE
JIBWKEHUS B JKUBOW MPUPOAE, ONTHYECKUAE ABICHUSA B KUBOUN MPUPOJE, NECUCTBUE
pagvanuy Ha )KUBBbIE OPraHU3MB.

Xumus: CTpPOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUIMYECKAs CTPYKTYPa TBEPIBIX
TEJI, MEXaHU3Mbl OOpA30BaHMs KPUCTAUIMYECKON PEIIETKH, CHEKTPATIbHBIN
aHams.



['eoepachusi:  MarHWTHBIE TIONMIOCA 3€MJIM, 3aJCKM MAarHUTHBIX  PYI,
(oTOCHEMKA 36MHOM OBEPXHOCTH, MPEACKA3AHUE 3EMIICTPSACEHUIA.

Texnonocua: JHWHUM DJIEKTpoONEpEnay, T[EHEpATop IEPEMEHHOIO TOKA,
DIEKTPOABUTATENb, UHAYKLUMOHHAA I1€4b, pajap, PaavuONpPUEMHHUK, TEIEBHU30D,
anteHHa, TenepoH, CBU-meub, MPOCKIMOHHBIA annapar, BOJIOKOHHAs OMNTHKA,
COJTHEYHAast Oarapest.



INTAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUA ITPOI'PAMMDBI 110
OU3UKE HA YPOBHE CPE/IHEI'O OBHIEI'O OGPA3OBAHUA

OcBoeHue yueOHOTO mpeaMera «®Du3nka» Ha YPOBHE CPEIHEro OOMIEro
oOpazoBanusl (0a30BbIi YPOBEHB) JOJDKHO OOECHEUUTH JOCTHXKCHUE CIEAYIOIIUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEAMETHBIX 00Pa30BaTEIbLHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE PE3YJIbTATHl OCBOCHUS Y4eOHOTO MpeaMeTa « DU3nuKa» JOJKHBI
OTpaXaTb TOTOBHOCTb M CHOCOOHOCTH OOYYarOIIUXCS PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHON BHYTPEHHEH MO3WUIMENR JIMYHOCTH, CUCTEMON I[IEHHOCTHBIX
OpUECHTALIMMA, TMO3WTUBHBIX BHYTPEHHUX  YOEXKICHWH, COOTBETCTBYIOIIUX
TPAJIULMOHHBIM LEHHOCTSAM POCCHUHCKOTO OOLIECTBA, PACIIMPEHUE KU3HEHHOTO
OMBITA U OMBITA JCATEIILHOCTH B IMPOLIECCE PEATM3ALMU OCHOBHBIX HAIPABIICHUM
BOCIIMTATENBHON NEATEIBHOCTH, B TOM YHUCIIE B YACTH:

1) rpaskaaHCKOro BOCIIMTAHUSL:

c(OPMUPOBAHHOCTh IPAKIAHCKOM MO3ALIMK 00YYAOIIErOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHCKOT0 OOIIECTRA,

OPUHATAC  TPAJAMLMOHHBIX  OOLICYETOBEUECKUX  T'YMAHUCTHUYECKHX W
JEMOKPATUYECKUX LIEHHOCTEN;

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

YMEHHUE B3aMMOICHCTBOBATH C COLMATIbHBIMA MHCTUTYTAMU B COOTBETCTBUU C
X PyHKIMSIMHU U HA3HAYCHUEM,

TOTOBHOCTb K TYMAHMTAPHON U BOJIOHTEPCKON IEATEIBHOCTH,

2) IaTPHOTHYECKOI0 BOCIIUTAHHUS:

c(hOPMHUPOBAHHOCTh POCCUICKOM TPKIAHCKON UIAECHTUYHOCTH,
NaTPUOTHU3MA,

LIEHHOCTHOE OTHOIICHHE K TOCYAApPCTBEHHBIM CHMBOJIAM, JOCTHIKCHUSAM
POCCUICKMX YUYEHBIX B 00JIACTH (PM3UKH U TEXHUKH,

3) AYXOBHO-HPABCTBEHHOT0 BOCIIHTAHUSI:

c()OPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, 3STUUECKOTO MOBEICHUS,

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

OCO3HAHUE JINYHOTO BKJIAJa B MOCTPOEHUE YCTOMUMBOTO Oy AyILETO;

4) 3CTeTH4eCKOro BOCIIUTAHMS:

3CTETUYECKOE OTHOLIEHUE K MUPY, BKJIKOYAs S3CTETUKY HAYYHOTO TBOPYECTBA,
NPUCYIIETO (PU3NYECKON HAYKE,



S) Tpy10BOro BOCIMTAHUS:

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

TOTOBHOCTh M CHOCOOHOCTh K 00pa3oBaHUI0 U caMOOOpa30BaHHUIO B 00JACTH
(PM3WUKK HA TPOTSHKCHUH BCEH KU3HMU,

6) 3K0JIOTHYECKOT0 BOCIIUTAHUS :

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

IUTAHUPOBAHUE W OCYILECTBICHUE NEWUCTBUI B OKPYIKAFOLIEH Cpeie HA OCHOBE
3HAHMS LEJIEW YCTOMYMUBOIO PA3BUTHS YEIIOBEUECTBA,

pacIIMPEHUE ONbITa JACATEIBHOCTH JKOJIOIMYECKOW HAINPaBICHHOCTA Ha
OCHOBE UMCIOIIMXCS 3HAHUH M0 (PUBUKE;

7) HEHHOCTH HAYYHOT'0 NMO3HAHMS

Cc()OPMUPOBAHHOCT MHMPOBO33PEHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTUs (PU3HUECKON HAYKH,

OCO3HAHME LEHHOCTH HAy4HOW JAEATENIbHOCTH, TOTOBHOCTH B IPOLIECCE
U3y4eHUs  (U3AKU  OCYLIECTBIIATH  NPOEKTHYKD W MCCIECAOBATEIBCKYHO
NEATENBHOCTD UHAMBUYAIBHO U B TPYIIIE.

METAIPEIAMETHBIE PE3YJIBTATDBI

Io3HaBare/IbHBbIC YHUBEPCAJIbHBIC YUeOHBIC 1CiiCTBUS
ba3oBble JJoruuecKkue AeiCcTBUS:
CaMOCTOATEbHO  (pOpMyJIMpOBaTH W AKTyaJIM3UPOBATh  MPOOJEMY,
paccMarpuBaTh €€ BCECTOPOHHE,
ONMPEACIATh ILENN JICATCIIBHOCTH, 3aJaBaTh MApaMETPbl W KPUTEPHH KX
JIOCTHKCHUS,
BBISIBJISITh  3AKOHOMEPHOCTH W MPOTUBOPEYUST B PACCMATPUBACMBIX
(PU3UYECKUX SBJICHUSX;
pa3pabarbiBaTh TUIAH PEHICHUS MPOOJIEMBI ¢ YYETOM aHaju3a MUMEIOMIUXCS
MATEPUATBHBIX U HEMATCPUATBHBIX PECYPCOB;
BHOCHTb KOPPEKTHUBBI B ICITENBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
LETISIM, OLICHUBATh PUCKU TIOCJICACTBUIN NEATECILHOCTH,
KOOPIMHUPOBaTh W  BBINOJHATH PpadOTy B  YCIOBHSIX  PEAJBHOTO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS,
pa3BUBATh KPEATUBHOE MBILIJIEHUE TP PEIICHUM )KU3HEHHBIX MTPOOJIEM.
ba3oBble ncciaeaoBaTe/IbCKHeE AeiiCTBHS:
BJIQJICTh HAYYHOW TEPMUHOJIOTHEH, KIIFOYEBBIMHA TOHATHUSIMU M METOAAMM
(pU3nYECKOil HayKH;



BJIQJIETh HABBIKAMU yUEOHO-UCCIIEIOBATENBCKON M MPOSKTHON NEATEIbHOCTH
B 001acTH (PU3UKHK, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOAOB pPELICHUs 3a1a4 (PU3MYECKOTO COJACPKAHUS, MPUMEHECHHUIO PAa3JIMYHbIX
METO0B MO3HAHUS,

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

BBISIBJIATh TIPUYMHHO-CJICJICTBEHHBIE CBA3M W aKTyaJIM3UpPOBaTh 3ajauy,
BBbIJIBUTaTh TUMNOTE3y €€ PEUICHUs, HAXOAUThb APTyMEHTHI IS JO0Ka3aTeNibCTBA
CBOMX YTBEPXKACHUM, 3a1aBaTh MapaMeTPbl U KPUTEPUU PELICHHUS;

AQHAIM3UPOBATh TMOJYYEHHBIE B XOJE PEUICHUS 3a7aud  Pe3yJbTarhl,
KPUTUYECKHU OLICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCJIOBHUSX;

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

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OMBIT;

yMETh TMEPEHOCUTh 3HAaHUS MO0 (U3MKE B MPAKTUUYECKYIO 0O0IacTh
KU3HEIEATEbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIACTEH;

BBIJIBUTaTh HOBBIC UJICH, TIPEJIaraTh OPUTHHAILHBIC TIOAXOAbI U PELICHHUS,

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

Pabora ¢ napopmanueii:

BJIQJIETh HABBIKAMU TOJy4YeHUs MH(POpManuu (PU3MUYECKOTO COJACPIKAHUS M3
WUCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBISATh TMOMCK, AHAJIU3,
CUCTEMATH3ALMI0O U MHTEPHpPETAli0 MHPOPMALIUK Pa3IUYHBIX BUIOB U (hopM
PEICTABICHHUSI,

OLIEHUBATh JJOCTOBEPHOCTH UH(OPMAIUH;

UCMOJIb30BAaTh  CPEACTBA  MH(POPMALMOHHBIX W KOMMYHUKAIMOHHBIX
TEXHOJIOTUI B PEHICHUM KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3a7a4 € CcoOnmojeHuEM TpeOOBaHUM HSPrOHOMHUKH, TEXHUKUM O€30MacHOCTH,
TUTUEHBI,  PeCypcocOEpeKeHHs, TPABOBBIX W  3TUYECKUX HOPM, HOPM
UH(}OPMAIMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJEPKAHWsS B Pa3IMUHBIX (Popmarax c
yuéTOM Ha3HA4YeHUs UHOOPMALMK U LIETIEBON ayAUTOPUM, BHIOUPAs ONTUMAJIbHYIO
(dopMy MpeAcTaBICHUS U BU3yATU3alUH.

KommyHukaTnBHbBIC YHHBEPCAIbHbIC Y4eOHbIE 1eiiCTBHUS:
OCYILECTBIATH OOIICHUE HA YPOKaX (PU3UKH U BO BHEYPOUHOU JEATEIIBHOCTH,
pacro3HaBaTh MPEANOCHIIKA  KOH(DIMKTHBIX CUTyaUMd W CMArYarhb
KOH (DJIMIKTBIL,



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

[IOHAMAaTh W MCIIOJIB30BATh MPEUMYINECTBA KOMAHIHOW W WHIWBUIYAIBHON
padoTHI;

BbIOMpATh TEMATHKy W METOJbl COBMECTHBIX IEHCTBHI C Y4éTOM OOMIMX
WHTEPECOB U BO3MOKHOCTEN KAXKAOI0 WICHA KOJUIEKTUBA,

[IPUHAMATh  IE€IA  COBMECTHOW  ACATEIIBHOCTHA, OPraHU30BBIBATE U
KOOPAVMHHUPOBATH JEUCTBUA 110 €€ MOCTHKEHWIO. COCTaBIATH IUIAH ACHCTBHM,
pacrpenenaTh pojid € Y4ETOM MHEHHHA YYaCTHHKOB, OOCY>KIaTh pe3yJIbTAThI
COBMECTHO# paboTHl,

OLICHABATH KA4eCTBO CBOEr0 BKJIAJa W KaKIOTO yYaCTHMKA KOMAaHIBI B
o0LMiA pe3yapTar Mo pa3padoTaHHBIM KPUTEPHSIM,

[peylaratb HOBBIE TIPOCKTHI, OLICHWBATH WACH C MIO3WIUA HOBU3HEL,
OPUTMHAJIBHOCTH, IIPAKTHYECKON 3HAUYUMOCTH,

OCYIIECTBIIATE IO3UTHBHOE CTPATETHYECKOE IOBEACHHE B  Pa3IMYHBIX
CUTYyalUsIX, MPOSBIISATE TBOPYECTBO U BOOOPAXKEHKE, ObITH MHULIMATHBHBIM.

PeryasiTuBHbIC YHUBEpPCAJbHbIC y4eOHbIC AeiicTBHS
Camoopranusanusi:

CaMOCTOSITENTBHO OCYIIECTBIIATh MO3HABATEIBHYIO ACATEIBHOCTh B 00NacTh
(GU3MKM W AaCTPOHOMHUM, BBISBIATH MNPOOJEMBI, CTaBUTh W (HOPMYIMPOBATH
COOCTBEHHEBIC 3a/]a4H;

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

JaBaTh OLEHKY HOBBIM CUTYaLUsIM;

pacIMpsITh paMKX yY4EOHOTO MTPEIMETA HA OCHOBE JIMYHBIX MTPEIMOYTEHUH;

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

OLICHUBATh TPUOOPETEHHBIN OTIBIT,

croco0CTBOBATh (POPMHUPOBAHUIO W TMPOSBICHUIO 3pyIUMLIMU B 00nactu
(pM3KKH, TOCTOSTHHO MOBBILIATH CBOM 00pPa30BaTENbHBINA U KYJIbTYPHBII YPOBEHb.

CaMOKOHTPOJ/Ib, 3MOLIHOHAIbHBINH HHTE/LJIEKT:

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

BIQJICTh HABBIKAMM  [O3HABATENIBHONH  peduekcnn Kak  OCO3HAHWs
COBEpIIACMBIX JEHCTBUIA M MBICIUTENBHBIX MPOLUECCOB, WX PE3YJIBTATOB H
OCHOBAHUIA,

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



YMETh OIIEHWBaTh PHCKM W CBOCBPEMEHHO NPUHUMATL PEIICHHUS MO WX
CHIDKEHUIO,

NPUHMMATh MOTHMBBI M apTryMEHThl JPYTMX TMpPU aHaliu3e pPe3yJIbTaToB
NESITENbHOCTH;

MPUHKUMATE ceOsl, TOHUMAs CBOM HEJIOCTATKH M JOCTOMHCTRA,

NPUHMMATh MOTHMBBI M apTryMEHThl JPYTMX MpPU aHaliu3e Pe3YyJIbTaToB
NESTENbHOCTH;

npU3HaBaTh CBOE MIPABO M MPABO APYTUX HA OMIMOKH.

B mporiecce mOCTHXKEHHMS JIMYHOCTHBIX PE3YJbTATOB OCBOCHHS TPOTPAMMbI
no (U3MKE JJI9 YPOBHS CPEAHEro oOmero oOpa3oBaHus Yy 00yYarouuxcs
COBEPIIEHCTBYETCS AMOLMOHABHBIH UHTEJIEKT, npeanoaratomi
c(hOpMUPOBAHHOCTH:

CaMOCO3HAHUS1, BKJIFOUAIOIIETO CMOCOOHOCTh MOHUMATh CBOE AIMOILMOHATBHOE
COCTOSIHME, BUJCTh HANPABIICHUSI PA3BUTHSI COOCTBEHHOM AMOIMOHAIILHOM CEpHI,
OBITH YBEPEHHBIM B Ce0€;

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

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

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

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

HPEAMETHBIE PE3YJIBTATDBI

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

JEMOHCTPAPOBATh HA MPUMEPAX POJb M MECTO (M3UKH B (POPMUPOBAHUHU
COBPEMEHHONW HAy4YHOW KapTUHBI MHpPA, B Pa3sBUTHUA COBPEMEHHON TEXHUKU H
TEXHOJIOTHH, B IPAKTHYECKON NEATEIBHOCTH JIFOAEH;

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

pacro3HaBarh (PU3MYECKUE SBIICHUS (MPOLIECCHI) U OOBACHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIAPHO-KUHETUYECKON TEOPUU CTPOCHHS BEIIECTBA U



AJICKTPOJIMHAMUKK.  PABHOMEPHOE M PABHOYCKOPEHHOE  MPSAMOJIMHEHHOE
JBUKEHUE, CBOOOTHOE MAJCHUE TEJ, ABUKEHUE IO OKPYXKHOCTH, WHEPIUS,
B3aUMoOIccTBUE TeN, TU(PPy3us, OPOYHOBCKOE JBUKCHHUE, CTPOEHUE >KUIKOCTEN
Y TBEPABIX TEJ, U3MEHEHUE 00bEMA TEJT TPU HANPEBAHUM (OXJIAKJIEHUH ), TEIJTIOBOE
pPaBHOBECUE, MCHAPECHHUE, KOHJECHCAIMS, TUIABJICHUE, KPUCTAIUIM3AIMS, KUTICHUE,
BJIQKHOCTh BO3/1yXa, MOBBIIICHUE JTABJICHUS Ta3a MPU €r0 HArPEBAHUU B 3aKPHITOM
COCYJE, CBSI3b MEXKIy MapaMeTpaMu COCTOSHUS Ta3a B M30MPOLEeccax,
AIIEKTPU3aLUS TEJ, B3AUMOJECHCTBHE 3apsIOB;

OMKCHIBATH MEXAHUYECKOE JIBUKEHUE, UCIONB3Ys (PU3NYECKUE BEJIMYUHBI:
KOOPJIMHATA, MYTh, NEPEMENICHUE, CKOPOCTh, YCKOPEHHWE, Macca Teja, CHIIa,
UMITYJIBC TEA, KUHETHYECKAsl SHEPrus, MOTCHIMAIbHAS SHEPrUsl, MEXaHWUYeCKas
paboTa, MEXaHMYECKAas MOLIHOCTh, MPW OMNUCAHWUM MPABWIBHO TPAKTOBATh
(U3MYECKUI CMBIC MCHOJB3YEMbIX BEJIMYHAH, WX OOO3HAYCHUS W CIWHUIIBI,
HaxoJUTh (POPMYJIbI, CBA3BIBAIOUIME JAHHYIO (PU3UYECKYIO BEJIMYUHY C JPYTUMHU
BEJIMYMHAMM,

OMHCHIBATh W3YUYEHHBIEC TEIUIOBBIE CBOMCTBA TEN W TEIJIOBBIC SIBJICHHS,
UCTOJIb3Ysl (PU3MYECKUE BEJIMYMHBL. JABJICHUE Tra3za, TEeMIeparypa, CpEaHsis
KMHETHYECKAsh SHEPrUsi XaOTUUYECCKOrO JIBHXKCHUS MOJICKYJI, CPEHEKBaApaTUYHas
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIIOTHI, BHYTPEHHSISI SHEPrus, padoTa rasa,
KOO(PPUIIMEHT TMONE3HOrO JACUCTBHUS TEIJIOBOTO JIBUTATENs, NPH ONUCAHUHU
MPaBUJILHO TPAKTOBaTh (PUBMYECKUI CMBIC MCHOJB3YEMbBIX BEJIMYMH, WX
0003HAUEHUsT W EAVHMIILL, HAXOAuTh (HOPMYJIbL, CBS3BIBAIOLIME JAHHYIO
(PM3HUECKYIO BEIMUUHY C PYTMMU BEIMYNHAM;

OMUCHIBATH U3YUYCHHBIE DIICKTPUYCCKUE CBOMCTBA BEIICCTBA U DJICKTPUUECKUE
SBJICHUS (ITPOLIECCHI), UCTOJIB3YS (PUBNUYECKUE BETMUYMHBI, AJCKTPUUCCKUI 3apsi,
AIEKTPUYECKOE MOJIE, HAMPSHKEHHOCTD TMOJIS, MOTEHIUAJ, PA3HOCTh MOTEHIIMAJIOB,
Py ONMUCAHWM TPABWIBHO TPAKTOBATh (PUINUYECKHA CMBICT HCIOJIB3YyEMbIX
BCJIMYMH, UX OOO3HAUYCHUS M CIWHHUIIBI, YKA3bIBaTh (POPMYJIbI, CBS3BIBAIOLINE
JaHHYIO (PU3MYECKYIO BETUUMHY C APYTHUMH BETUYHHAMU,

QHAM3UPOBATh (PU3UUYECKUE MPOIECCHl U SBJICHUS, UCIONB3YS (PU3HUYECCKUE
3aKOHBI U TIPUHIUIIBL 3aKOH BCEMUPHOTO TAroreHus, I, II u III 3akonsl HetoTOHA,
3aKOH COXPAHEHUS MEXAHMYECKOW HHEPruu, 3aKOH COXPAHEHUS WMMYJIbCa,
OPUHIIMN CYMEPIO3UIIAA CHJI, TPUHIMI PABHOMPABHUS WHEPIMAIBHBIX CHCTEM
OTCUéTa, MOJIEKYJISIPHO-KMHETHUYECCKYI0 TEOPUI0 CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEAHCH KUHETUYECKON DHEPruM TEMIOBOIO JBUXKEHUS MOJICKYJT C
aOCOIOTHON TeMIIepaTypoi, MEPBbIi 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPaHCHUS
AJICKTPUYECKOTO 3apsjaa, 3akoH KyJioHa, Mpu 3TOM Pa3ivyarh CIOBECHYIO
(OPMYJIMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAXKEHUE W YCJOBUS (TPaHUILBI,
001acTh) NPUMEHUMOCTH,



OOBSCHATH OCHOBHBIC TNPUHUMOBI JACHCTBHS ~ MalluH, OpUOOPOB U
TEXHUYECKUX YCTPOMCTB, pa3ivyarh YCIOBHS MX OE30MACHOTO HCIOJIb30BAHHS B
MOBCEIHEBHOM YKU3HU,

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

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

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

coOroaTh npaBuiia 0€30MacHOr0 TPyJa MPpU MPOBEACHUN MCCIICTOBAHUNA B
paMKax ydeOHOro DSKCIIEPUMEHTA, YYE€OHO-MCCIEIOBATENILCKOH W MPOEKTHOM
JESATEILHOCTA € MCIOJB30BAHUEM M3MEPHUTEIBHBIX YCTPOWCTB M 1a00OPaTOPHOTO
000pyI0BaHUS,

pelmare pacyéTHBIE 3a7a4u C SBHO 33JaHHON (M3WYECKOW MOJEIBIO,
UCIONB3Ys (PU3MYECKHE 3aKOHBI M TPUHLIMIIBL, HA OCHOBE aHAJIM3a YCJIOBHS 33a4d
BbIOMpaTh (PU3NYECKYIO MOJCIb, BBIACHATh (PU3MUYECCKHE BETMUYHMHBI U (POPMYIIBL,
HEOOXOUMBIEC NIl €€ PELICHUs, MPOBOAUTH PACUETHI M OLIEHWBATH PEATBHOCTH
NOJTyYEHHOTO 3HAUCHU S (PU3HMUECKON BEIIMUNHBIL,

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

UCIOJB30BaTh  MPU  PEIICHWH  y4eOHBIX  331a4  COBPEMECHHBIC
WH(OPMALMOHHBIE TEXHOJIOTHH JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
Y MPEACTABJICHUsT YY€OHOW W HAYYHO-TIONYJISPHOH MHPOPMALUK, MTOJTYYCHHOH U3
PA3IAYHBIX HCTOYHUKOB, KPUTHYECKN AHATM3UPOBATH MOIy4YaeMy 0 HHPOPMALUIO;

NPUBOIUTH TPUMEPHI BKJIAIA POCCUHCKUX U 3apYOECKHBIX YUEHBIX-(PU3NKOB B
pPa3BUTHE HAyKH, OOBICHEHUE MPOLECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE
TEXHUKHN M TEXHOJIOTHIA,

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



paboTarb B TPYMIE C BBIMOJHECHUEM PA3JIMYHBIX COLMAIBHBIX POJICH,
IUIAHAPOBaTh PaboTy TPyNNbl, PALNMOHAIBHO PacCHpeleniaTh OO0S3aHHOCTH U
IUIAHUPOBATH ACATEIIBHOCTh B HECTAHAAPTHBIX CUTYALMAX, AJEKBATHO OLICHUBATH
BKJIQJ| K&KIOT0 U3 YYACTHUKOB IPYNIIBEL B PEIICHUE PACCMATPUBACMON TPOOIIEMBI.

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

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

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

pacro3HaBarh (PU3MYECKUE SBIICHUS (MPOLIECCHI) U OOBACHATH UX HA OCHOBE
3aKOHOB 3JIEKTPOJMHAMMKN W KBAHTOBOU (DM3HMKH: SIECKTPUUYECKAs MPOBOJUMOCTb,
TCIUIOBOE, CBETOBOC, XMUMHYECKOE, MArHUTHOE NCMCTBHUS TOKA, B3aUMOJCHCTBUE
MAarHuTOB, JJIEKTPOMArHUTHAasE WHAYKUWSA, JCHCTBAE MArHUTHOIO TIOJNS  HA
OPOBOJAHMK C TOKOM M JBWKYINUHCS 3apsid, 3JEKTPOMArHUTHBIE KOJIECOaHUS W
BOJIHBI, TPSAMOJIMHEWHOE PACIPOCTPAHCHUE CBETA, OTPAKECHHE, MPEIOMIICHUE,
uHTepepeHums, audpakums ¢ OOJAPH3ALMsl CBETA, JUCHEPCUS  CBETA,
dotornekTpuueckuii 3PpdhekT (GoTo3PPEeKT), CBETOBOE NABICHUE, BOSHUKHOBEHUE
JMHERYATOro0 CIEKTpa aroMa BOJOPOJA, €CTECTBEHHAas W HMCKYCCTBEHHAs
PaaMOaKTUBHOCTS;

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

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



4acTOTa CBETA, SJHEPTHs U UMITYJIbC (POTOHA, MEPUOJ MOy paclaia, SHEPTUs CBI3U
aTOMHBIX SJ€P, NpU ONUCAHWM MPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICT
UCMOJIb3YEMBIX BEJIMYUH, MX OOO3HAYCHUSI M EAMHUIIbI, YKa3biBaTh (HOPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYI0 BEIMYMHY C JPYTMMHU BEJIUYMHAMM,
BBIUUCIIATH 3HAUEHUE (PU3MUECKOM BETMUNHBI;

aHAJIM3APOBATh (PU3NUYCCKHE MPOLECCHl W SBJICHMS, UCIOJB3YS (PU3AUYECKUE
3aKOHBI M MPUHLUNBL 3aKOH OMa, 3aKOHBI MMOCJIEI0BATEILHOTO W MAPAIEIBHOTO
COCIMHEHMSI TMPOBOAHMKOB, 3aKOH Jkoyns—JIeHIa, 3aKOH 3IEKTPOMArHUTHOMN
WHAYKLIWHA, 3aKOH MPSAMOJIMHERHOTO paCHpPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS
CBETA, 3aKOHBI MPEJIOMJICHUSI CBETA, YpaBHEHUE OWHIITEHHA it PoTodPeKTa,
3aKOH COXPAHEHMsI SHEPIUHM, 3aKOH COXPAHCHUS HMITYJIbCA, 3aKOH COXPAHCHUS
AJNIEKTPUYECKOrO 3apsAja, 3aKOH COXPAHEHWs MacCOBOrO YMCia, MocTysarel bopa,
3aKOH PaJMOAaKTHBHOIO pacnaja, Mpu 3TOM pa3inyarh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMATHYECKOE BBIPAKCHUE M YCIOBHS (IFpaHULBL, OOJACTH)
OPUMEHUMOCTH;

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

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

BBIMOJIHATE JKCMEPUMEHTHI MO MCCACAOBAHUIO (DU3UYECKUX SBJICHUN U
IOPOLIECCOB C HCMOJIb30BAHUEM TMPSAMBIX W KOCBEHHBIX WM3MEPEHUH: TpPU 3TOM
dopMynupoBarh NpodjeMy/3aady W TUOOTE3y Y4YEOHOro HSKCIEPUMEHTA,
coOMparb YCTAaHOBKY W3 MPEMIOKEHHOTO OOOpPYIOBaHUS, MPOBOIWTEH OMBIT H
(OopMyMpPOBaTh BHIBOJIBI,

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

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

coOro1aTh MpaBuia 0€30MacHOr0 TPyJa MPU MPOBEACHUN HUCCIAEI0BAHUN B
paMKax y4eOHOro SKCIEPUMEHTA, YUE€OHO-MCCIEIOBATENILCKOH W MPOEKTHOM
JESATEILHOCTA € MCIOJB30BAHUEM W3MEPHUTENBHBIX YCTPOWCTB M 1a00PaTOPHOTO
000pyI0BaHUS,

pelmare pacyéTHBIE 3a4a4u C SBHO 33JaHHON (M3WYECKOW MOJEIBIO,
UCTOJB3Ys (PU3MUECKHUE 3aKOHBI M TPUHLIMIIBI, HA OCHOBE aHAJIN3A YCJIOBHS 331a41
BbIOMpaTh (PU3NYECKYIO MOJCIb, BBIACIATh (PU3NUECKUE BEIMYMHBI U (POPMYJIBL,



HEOOXOUMBIEC NIl €€ PELICHUs, MPOBOAUTH PACUETHI M OLIEHWBATH PEATBHOCTH
NOJTyYEHHOTO 3HAUCHUS (PU3HMUECKON BEIIMUNHBIL,

permars KAYeCTBEHHBIE 3a1a4:. BBICTPAUBaTh JIOTHYECKU HEMNPOTUBOPEUYUBYIO
LETOYKY PACCYy)KACHUIA C OMOPOW HA WM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(U3HYECKUE SBJICHUS,

UCMOJB30BaTh  MPU  PEIICHWM  y4eOHBIX  337a4  COBPEMECHHBIC
WH(OPMALMOHHBIE TEXHOJIOTHH JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
Y MPEACTABICHUsT YY€OHOW W HAYYHO-TIONYJISPHONH MHPOPMALUK, MMOJTYYCHHOH U3
PA3IAYHBIX HCTOYHUKOB, KPUTHUECKH aHAJTM3UPOBATH MOJTy4aeMyH0 HHPOPMALUIO;

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

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

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

paboTarb B TPYMIE C BBIMOJHCHUEM PA3JIMYHBIX COLMAIBHBIX POJICH,
IUIAHAPOBaTh PaboTy TPyNNbl, PALMOHAIBHO PaCHpeleniaTh OO0SI3aHHOCTH U
[JIAHUPOBATH ACATENBHOCTh B HECTAHAAPTHBIX CUTYALUAX, aACKBATHO OLIEHUBATH
BKJIQJ| K&KIOTO U3 YYACTHUKOB IPYIIBI B PEIICHUE PACCMATPUBACMOMN MPOOIEMBI.



TEMATUWYECKOE INMNJ1AHNPOBAHNE
10 K/1ACC

Ne n/n

KonunyectBo

HanmeHoBaHUWe pa3fileNoB U TeM

nporpamMmbl Bcero

Pasgen 1. PNNSNKA N METOAbl HAYYHOIO NMNO3HAHWNA

11

®dun3nkKa n MeTofbl HAY4YHOro NO3HaHUA 2

WToro no pasgeny 2

Pasgen 2. MEXAHWKA

2.1 KnHemaTuka 5
2.2 AvHamuka 7
2.3 3aKOHbl COXpaHeHNs B MexaHunke 6

WToro no pasgeny 18

Pasgen 3. MOJIEKYJTAPHAA ®UN3NKA N TEPMOANHAMUMKA

3.1

3.2

3.3

OCHOBbI MONEKYNIAPHO-KUHETUYECKOIA

9
Teopun
OCHOBbI TEpMOANHAMUKN 10
ArperaTHble COCTOSHMA BELLLeCTBa. 5

das3oBble rnepexonbl

yacoB

KOHTpONbHbIE
paboThbl

[MpaKTuyeckue
pa6boThbl

ONeKTPOHHbIE

(undpoBble)
o6pa3oBaTe/ibHble

pecypchl

bnénuoteka LLOK
httDs://m.edsoo.ru/7f41bf72

bnénuoteka LLOK
httos://m.edsoo.ru/7f41bf72

bnénuoteka LLOK

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

buénuoteka LLOK
httDs://m.edsoo.ru/7f41bf72

bnénunoteka LLOK
httos://m.edsoo.ru/7f41bf72

bnénuoteka LLOK
httos://m.edsoo.ru/7f41bf72

bnénuoteka LLOK
httDs://m.edsoo.ru/7f41bf72


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

WToro no pasgeny

Pasgen 4. 9NIEKTPOAVHAMUKA
4.1 JneKTpocTaTuka

IMOCTOSIHHbIA 3NEKTPUYECKNI TOK. TOKK B
pa3fIMyHbIX cpejax

4.2

WToro no pasgeny
Pe3epBHOe Bpem4

OBUWEE KOJIMYECTBO YACOB MO NMPOrPAMME

24

10

12

22

68

buénuoteka LLOK
httDs://m.edsoo.ru/7f41bf72

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


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

11 KJTACC

HanmeHoBaHWe pa3genoB N TeM
Ne n/n
nporpamMm bl

Pasgen 1. 9NEKTPOAVHAMUNKA

MarHutHoe nose. 3NeKTpoOMarHMTHas
NHAYKLNA

11

WToro no pasgeny

Pasgen 2. KOJTEBAHWA N BOJIHbI

21 MexaHun4eckune n INEKTPOMArHNTHbIE

KonebaHus
29 MexaHn4eckue 1 3IeKTPOMarHuUTHbIe
' BOJIHbI
2.3 OnTukKa

WToro no pasgeny

Konwn4yectBo 4yacoB

Bcero

1

1

10

24

KOHTpPONbHbIE
paboTbl

Pasgen 3. OCHOBblI CONELUVNANBHOW TEOPUWN OTHOCUTE/NILHOCTMH

OcCHOBBI CrewLuanbHon Teopun
OTHOCUTE/IbHOCTK

3.1

WToro no pasgeny

Pasgen 4. KBAHTOBAA ®N3NKA
41 OneMeHTbl KBAHTOBOW OMNTUKMU

4.2 CTtpoeHue aToma

4

MpakTuyeckue
paboTbl

ONeKTPOHHbIE

(undpoBble)
obpasoBaTesbHbIE

pecypchbl

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

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

buénuoteka LLOK
https://rn.edsoo.ru/7f41c97c

buénuoteka LLOK
https://rn.edsoo.ru/7f41c97c

bnénuoteka LLOK
https://rn.edsoo.ru/7f41c97c

buénuoteka LLOK
https://rn.edsoo.ru/7f41c97c

buénuoteka LLOK


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

4.3 ATOMHOE a4po

WToro no pasgeny

Pasgen 5. 9NEMEHTBbI ACTPOHOMWUU N ACTPODPUN3NKMN

51 J/IeMeHTbl aCTPOHOMUN U aCTPOPU3NKK
WToro no pasgeny
Pasgen 6. OBOBLU, AIOLWLEE MOBTOPEHUE
6.1 O6o6ujatoLee NOBTOPeHUe
WToro no pasgeny

Pe3epBHOe Bpems

OBUWEE KOJIMYECTBO YACOB MO NMPOrPAMME

15

7

68

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

bnénuoteka LLOK
httos://m.edsoo.ru/7f41c97c

bnénuoteka LLOK
httos://m.edsoo.ru/7f41c97c

bnénuoteka LLOK
httos://m.edsoo.ru/7f41c97c


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

NOYPOYHOE NMNJTAHNPOBAHNE
10 KJTACC

n/n

Tema ypoka

®du3nka — Hayka o npupoge.
HayuHble MeTOAbl MO3HaHUA
OKpy>KatoLiero mupa. Ponb 1 Mecto
(hU3NKM B POPMMPOBaAHUM
COBPEMEHHOM KapTUHbI MUpa.

MexaHn4yeckoe BUXXeHMe.
OTHOCUTENBHOCTb MEXAHUYECKOTO

ABuxeHus. MNMepemewteHne. CKOPOCTb.

BxoaHaa KOHTpo/ibHaa paboTa

PaBHOMepHOE MPAMONNHEHOE
ABWXeHMe

PaBHOYCKOpPEHHOE MpsMOJINHEHOE
LBVKEHME

CB060AHOE nageHne. Y CcKopeHue
CcBOOOAHOIO NajeHus

KpvBonuHeliHoe ABUXEHME.
[BuXeHne MatepuanbHO TOUKM MO
OKPY>XHOCTU

MpuHUMN OTHOCUTENBLHOCTK ["anunes.

7 HepuunanbHblE CUCTEMbI OTCHETA.

Konn4yectBo yacos

Bcero

KOHTpO/NbHbIE
pa6boThbl

[MpaKTuyeckune
pa6oThbl

OaTta
n3yyeHusa

ONeKTPOHHbIE

unppoBble
o6pasoBaTe/ibHble

pecypchl

Bnénuoteka LLOK
httDs://m.edsoo.ru/ff0c32e2

bnénuoteka LLOK
httDs://m.edsoo.ru/ff0c33e6

bunénuoteka LLOK
httos://m.edsoo.ru/ffDc3508

bunénuoteka LLOK
httos://m.edsoo.ru/ffDc3620

bnénuoteka LLOK

https://m.edsoo.ru/ff0c372e

buénuoteka LLOK
https://m.edsoo.ru/ff0c39cc

bunénuoteka LLOK
https://m.edsoo.ru/ffDc3ada

bnénuoteka LLOK
https://m.edsoo.ru/ffDc3be8


https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

10

1

12

13

14

15

16

17

MepBblil 3aKOH HbIOTOHA

Macca Tena. Cuna. MpuHuunn
cynepnosunuymu cun. BTopoli 3aKoH
HbloTOHA ANg MaTepuanbHOM TOUKK

TpeTwnii 3aKOH HblOTOHa Ans
MaTepuanbHbIX TOYEK

3aKOH BCeMUpHOro TaroteHus. Cuna
TAXecTn. lNMepBas KOCMUYecKas
CKOpPOCTb

Cuna ynpyroctu. 3akoH 'yka. Bec
Tena

Cwuna TpeHns. Koag@uuneHT TpeHus.
Cwnna conpoTUBIIEHNA NPU LBUKEHNM
Tena B XXWLKOCTW UK rase

MocTynaTtenbHOE N BpawaressHoe
[IBUXXKeHNe abCcoMoTHO TBEPAOrO Tena.
MoMmeHT cunbl. [1neyvo cunbl. Ycnosus
paBHOBECUA TBEPAOIO Tena

Mmnynbc MaTepunanbHOR TOUKMN,
CMUCTEMbl MaTepuanbHbIX TOYEK.
Mmnynbc cunbl. 3aKOH COXpaHeHns
nMnynbca. PeakTUBHOE [ABUXeHUne

Pa6oTa 1 MOLWHOCTb CUMbI.
KuHeTuyeckas aHeprus matepuasnbHoOi
TOUKN. Teopema 06 M3MEHEHUN
KWHETUYECKOWN aHepruu

MoTeHuManbHas aHeprus.
MMoTeHunanbHas aHeprua ynpyro

bunénuoteka LLOK
httDs://m.edsoo.ru/ff0c3be8

bunénuoteka LLOK
httDs://m.edsoo.ru/ff0c3be8

bunénuoteka LLOK
https://m.edsoo.ru/ff0c3d00

bunénuoteka LLOK
https://m.edsoo.ru/ff0c3el8

bnénuoteka LLOK
httDs://m.edsoo.ru/ff0c3f76

Bnénuoteka LLOK
httDs://m.edsoo.ru/ff0c4la6

Bnénuoteka LLOK
https://m.edsoo.ru/ff0c43d6

Bnénuoteka LLOK
https://m.edsoo.ru/ff0c4502

Bnénuoteka LLOK
httDs://m.edsoo.ru/ff0c461la


https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

18

19

20

21

22

23

24

8e(hOpMUPOBAHHOMN MPYXUHbI.
MoTeHuManbHasa aHeprusa Tena B6113mn
NoBepxXHOCTN 3eMnn

MoTeHuManbHble N HENOTEHLMabHble
cunbl. CBA3b paboThl
HenoTeHLMaNbHbIX CUN C U3MEHEHNEM
MeXaHNYecKO 3HEPT UM CUCTEMbI TeN.
3aKOH COXpaHeHUs MexaHNYecKo
3Hepruu

Na6opaTtopHas pa6boTa
«WccnegoBaHue cBA3M paboTbl CUMbI C
N3MEHEHNEM MEeXaHNYEeCKOW aHeprum
Tena Ha npumepe pacTsXKeHUs
PE3NHOBOIO XryTa»

KoHTponbHas paboTta no teme
«KunHematumka. AnHamuka. 3aKoHbI
COXPAHEHUSA B MeXaHMKe»

OCHOBHbI€ MOJIOXEHNA MONEKYNAPHO-
KUHEeTUYecKol Teopun. BpoyHOBCKoe

ABMKeHue. Anddysuns

XapakTep ABUXEHUA U
B3aMMO/EeNCTBMA YacTUL, BeLLecTsa.
Mogenn cTpoeHuns rasos, XNUAKOCTeN
N TBEPALIX Ten

Macca monekyn. KonmuecTtso
BewlecTBa. [MocToaHHaa ABoragpo
Tennosoe paBHoBecue. Temneparypa

n eé namepeHue. Ll kana temneparyp
Llenbcnsa

bunénuoteka LLOK
https://rn.edsoo.ru/ff0c478c

bunénuoteka LLOK
https://rn.edsoo.ru/ff0c4b74

Bnénuoteka LLOK
https://rn.edsoo.ru/ffOc4dc2


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

25

26

27

28

29

30

31

32

33

34

NaeanbHblin ra3 B MKT. OCHOBHOe
ypaBHeHne MKT

Ab6CoNOTHaA Temneparypa Kak mepa
CpeAHein KNHEeTUYECKOM aHeprum
OBVKEHUS MONeKy/. YpaBHeHne
MeHgeneea-KnaneinpoHa

3akoH [anbToHa. [[a30Bble 3aKOHbI
NabopartopHasa paboTa
«MccnegoBaHme 3aBUCUMOCTN MEXAY
napameTpammn COCTOSAHMSA
pa3peXXeHHOoro rasa»

M3onpouecchl B ngeanbHOM rase n ux
rpatuyeckoe npepcrasneHue
BHyTpeHHAs aHeprus
TEPMOANHAMUYECKON CUCTEMbI 1
cnocobbl eé nsmeHeHms. Konnyectso
TennoTbl U pabota. BHYTpeHHAS
3HEepPrus 04HOaTOMHOIO MAeasibHOro
rasa

Buabl Tennonepesaun

YaenbHas Tenj0éMKOCTb BelLlecTsa.
Konnyectso TennoTbl Npu

Tennonepegaye. AanabaTHblii NpoLecc

MepBblil 3aKOH TEPMOAUHAMUKN W €r0
MpYMeHEHNe K n3onpoueccam

HeobpaTMMOCTb NpoOLLECCOB B
npupoge. BTopoit 3akoH

bunénuoteka LLOK
https://rn.edsoo.ru/ffOc4fde

Bnénuoteka LLOK
https://m.edsoo.ru/ffOc511e

Bnénuoteka LLOK
https://m.edsoo.ru/ff0c570e

Bnénuoteka LLOK
https://m.edsoo.ru/ff0c5952

buénuoteka LLOK
https://m.edsoo.ru/ff0c5c36

Bnénuoteka LLOK
https://m.edsoo.ru/ff0c5c36

bunénuoteka LLOK
https://m.edsoo.ru/ffOc5efc

bnénuoteka LLOK
https://m.edsoo.ru/ff0c6230


https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230

35

36

37

38

39

40

41

42

43

44

45

TeEpMOgNHaAMUNKN

MpuHumnn gericteusa n KN tennosoi
MaLlWHbI

Linkn KapHo un ero KA

3Konornyeckne npobiemsl
Ten03HePreTuKm

O6o6warownin ypok «MonekynspHas
thnsmka. OCHOBbI TEPMOANHAMUKN
KoHTponbHas paboTa no teme
«MonekynapHasa pum3nka. OCHOBbI
TEPMOLMNHAMUKN

Mapoobpa3oBaHMe U KOHAEHCaALNA.
VicnapeHue n KuneHue

AG6COMIOTHAA U OTHOCUTe/bHasA
BMIQXKHOCTb BO3/yXa. HacbIWweHHbIN
nap

TBéppoe Teno. Kpucrtannmyeckue u
aMmopHble Tena. AHM30TpPONUA
CBOWCTB KpUcTannos. XXugkue
Kpuctannel. CoBpeMeHHble MaTepuabl

MnaBneHne n KpucTanmsayus.
Y penoHasa TennoTa naaBeHus.
Cybnumauuns

YpaBHeHVe TennoBoro 6anaHca

AnekTpusayna Ten. INeKTPUYECKni
3apag. [sa Buaa aNeKTPUYECKUX
3apanos

bnénuoteka LLOK
httDs://m.edsoo.ru/ff0c600a

Bnénuoteka LLOK
httos://m.edsoo.ru/ff0c6938

Bnénuoteka LLOK
https://m.edsoo.ru/ff0c6a50

bunénuoteka LLOK
https://m.edsoo.ru/ff0c63b6

bunénuoteka LLOK
httDs://m.edsoo.ru/ff0c64d8

bnénuoteka LLOK
httDs://m.edsoo.ru/ff0c65f0

Bnénuoteka LLOK
https://m.edsoo.ru/ff0c6708

bunénuoteka LLOK
httDs://m.edsoo.ru/ff0c6820

bunénuoteka LLOK
httDs://m.edsoo.ru/ff0Oc6bcc


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

46

47

48

49

50

51

52

53

54

MpPOBOAHUKN, LNINEKTPUKN U
MonynpoBOAHNKN. 3aKOH COXPaHeHMS
3NeKTPMYECKOTO 3apsija

B3anmopeicTeme 3apsafoB. 3akoH
KynoHa. ToueuHblli 31IeKTPUYECKNIA
3apsag

Hanpsa>XEHHOCTb 31eKTPUYECKOTro
nong. MpuHuMn cynepnosnuum
3NEeKTPUYECKUX nonei. JInHuu
HanpsHKEHHOCTU

PaboTa cun 3N1eKTpoCcTaTUYeCKOro
nons. lNoteHuman. PasHocTb
noTeHUnanos

MpPOBOLHUKMN W [NINEKTPUKN B
3N1EeKTPOCTATUYECKOM MOfeE.
[AvanekTpuyeckas NPOHMLLAEMOCTb

OneKTpoémMKocTb. KoHaeHcaTop

ONeKTPOEMKOCTb NJIOCKOro
KOHJAeHcaTopa. SHeprusa 3apsaXXeHHoro
KOHZeHcaTopa

Nab6opatopHasa paboTa "M3mepeHune
3NEKTPOEMKOCTM KOHAeHcaTopa

MpuHLMN LeACTBUA U NPUMEHEHMNE
KOH/IEHCaTOpPOB, KOMNPOBAaIbHOIO
annapaTa, CTPyMHOro NpuHTEpa.
dnekTpocTaTmMyeckas sawmra.
3aseM/ieHne aneKTponpmbopos

Bnénuoteka LLOK
https://rn.edsoo.ru/ff0c6bcc

bunénuoteka LLOK
https://rn.edsoo.ru/ffOc6ced

Bnénuoteka LLOK
https://rn.edsoo.ru/ff0c6df2

bunénuoteka LLOK
https://rn.edsoo.ru/ffOc6f00

Bnénuoteka LLOK
https://r.edsoo.ru/ff0c7018

bunénuoteka LLOK
https://rn.edsoo.ru/ff0c7126

bunénuoteka LLOK
https://rn.edsoo.ru/ff0c72c0


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

55

56

57

58

59

60

61

62

DNEeKTPUYECKNIA TOK, YCIOBUA €ro
cyLwecTBoBaHMSA. MOCTOAHHbBIN TOK.
Cwuna Toka. HanpsxeHue.
ConpoTueneHue. 3akoH OmMa gns
yyacTKa uenu

MocnefoBaTenbHOE, NapannenbHoe,
CMeLLaHHOoe coefiHeHne
npoBoAHMKOB. SlabopaTtopHas paboTa
«3yyeHmne CMelwaHHOro coeanHeHns
pPe3ncTopoB»

PaboTa M MOLHOCTb 3/IEKTPUYECKOTO
ToKa. 3akoH [xoyns-JleHua

3akoH Oma Ans NonHoM (3aMKHYTOM)
anekTpuyeckoi uenu. Kopotkoe
3amblKaHue. JTabopatopHas paboTa
«M3mepeHne 3C NCTOYHMKA TOKa U
ero BHYTPEHHEro COnpoTUBIEHNSA»
ONeKTpPOHHaA NpPoBOAUMOCTb TBEPAbIX
MeTannoB. 3aBUCMMOCTb
COMPOTMBEHUS MeTaNNoB OT
Temnepatypbl. CBEPXNPOBOAVMOCTb

DNeKTpUYeCKnii TOK B BaKyyMme.
CBOWACTBA 3IEKTPOHHbIX MY4YKOB

MonynpoBOAHUKN, UX COBCTBEHHASA U
npumMecHas nposogmMmocTb. CBONCTBA
p—n-nepexoa. MonynpoBogHUKOBbLIE
npmoéopbl

ANeKTpuYecknini TOK B pacTBopax u
pacnniaBax 31eKTPOMTOB.

bunénuoteka LLOK
https://rn.edsoo.ru/ffOc74f0

bunénuoteka LLOK
https://rn.edsoo.ru/ff0c7838

Bnénuoteka LLOK
https://rn.edsoo.ru/ffOc7ae0

bunénuoteka LLOK
https://rn.edsoo.ru/ff0c84ae

bnénuoteka LLOK
https://rn.edsoo.ru/ff0c82ba


https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
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AneKTponmMTruyeckas guccouuawms.
DneKTponus

DNeKTPUYeCKnii TOK B rasax.
CaMoCTOoATe/IbHbIN 1
HecamoCTOATe/IbHbIN paspas. MonHus.
Mna3ma

AnekTpuyeckne npnodopsl 1
YCTPOMCTBA N UX NpaKTUyecKoe
npumeHeHue. MNpaBmna TEXHUKN
6esonacHoCTH

O606wWaroLmnin ypok
«3NeKTpoANHaMUKa»

NToroeas KoHTposibHas paboTa 3a
Kypc 10 knacca

Pe3epBHbIil ypok. O606LatoLLnii yPOK
no temMe OMIEKTPOCTATUKA.
MOCTOAHHbIN 3NEKTPUYECKNIA TOK.
ToKW B pasnuMyHbIX cpefax

Pe3epBHbIil ypoK. O606LatoLLmnii ypok
no temam 10 knacca

OBLWEE KOJIMYECTBO YACOB 110
MPOrPAMME

68

bunénuoteka LLOK
https://rn.edsoo.ru/ff0c84ae

Bnénuoteka LLOK
https://m.edsoo.ru/ff0c86fc

bnénuoteka LLOK
https://m.edsoo.ru/ff0c88be

bunénuoteka LLOK
https://m.edsoo.ru/ffOc8a8a

Bnénuoteka LLOK
https://m.edsoo.ru/ff0c8c56

bnénuoteka LLOK
https://m.edsoo.ru/ffOc8f6c


https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJTACC

n/n

Tema ypoka

MOCTOAHHbIE MarHUTBI U UX
B3ammogelcTere. MarHuTHoe nore.
BekTOop MarHUTHOW MHAYKUUW. JTUHUN
MarHUTHOW MHAYKUNK

BxofHas KOHTponbHasa paboTa

NabopatopHas pabota «M3yyeHune
MarHUTHOTO NONS KaTYLWKW C TOKOM»

[elicTBne MarHMTHOro Nonsa Ha
NpoBOAHMK Cc TOKOM. Cuna Amnepa.
NabopartopHas paboTa
«MccnepgoBaHne aelicTema
NMOCTOAHHOI0 MarHuTa Ha pamky ¢
TOKOM»

[eincTBme MarHMTHOro Mnoss Ha
OBVKYLLYHOCSA 3apSXKEHHYO YacTuuy.
Cwvna NopeHya. PaboTa cunbl
NopeHua

AneKTpoMarHuTHaa UHAYKuns. NMoTok
BEKTOpa MarHUTHON nHaykumm. 34C
MHAYKUUKN. 3aKOH 3/1eKTPOMarHUTHOW
nHAyKunm dapages

NabopatopHas paboTa

Konun4yectBo 4yacoB

Bcero

KOHTpPONbHbIE
paboTbl

MpakTuyeckue

paboTbl

JaTa
n3yyeHusd

ONeKTPOHHBbIE

unppoBbIe
obpasoBaTe/ibHble

pecypchbl

bubnuoteka LLOK
httDs://m.edsoo.ru/ff0c9778

bubnuoteka LLOK
httos://m.edsoo.ru/ffDc98fe

bubnuoteka LLOK
httos://m.edsoo.ru/ffDc98fe

bubnuoteka LLOK
httDs://m.edsoo.ru/ff0c9ac0

bubnuoteka LLOK
httDs://m.edsoo.ru/ff0c9df4

bubnuoteka LLOK


https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

10

1

12

13

14

«lccnepoBaHme ABeHNA
3N1eKTPOMarHUTHOW MHAYKLUN»

VHAYKTUBHOCTL. ABMeHue
camonHaykuun. 94C camoumHAyKLUN.
OHeprua MarHMTHOro Nons KaTyLwKu
TOKOM. DNeKTPOMAarHUTHOe nosne

TexHUYecKne ycTpoicTea u ux
NPUMEHEHNE: MOCTOSHHbIE MarHUTI,
3NEeKTPOMAarHuTbl, 3N€KTPOABUTaTENb,
YCKOPUTENW 3N1eMeHTapHbIX YacTul,
NHAYKLUWOHHAs Neyb

O606waroLwnin ypok «MarHnuTHoe
none. ONeKTPOMarHUTHasa UHLYKLNSA»

KoHTponbHas paboTa no teme
«MarHuTHoe nore.
ANeKTpoOMarHUTHas UHAYKLUSA»
CB0OOOfIHbIE MEXAHNYECKNE
KonebaHus. FapmMoHUYeckume
KonebaHus. YpaBHeHUe
rapMOHMNYECKNX KonebaHuii.
MpeBpaLeHmne aHeprum

Na6opaTtopHas paboTa
«lccnefoBaHue 3aBUCMMOCTH
nepuoga manblx KosebaHuin rpysa Ha
HUTW OT AANHbBI HATU U MaccChbl rpy3a»
Koneb6atenbHbli KOHTYp. CBOGOAHbIE
3N1eKTPOMarHUTHble KonebaHus B
npeanbHOM KonebatenbHOM KOHTYpe.
AHanornsa mexagy MmexaHuyeckumm v

https://m.edsoo.ru/ffOca 150

bubnuoteka LLOK
https://m.edsoo.ru/ff0ca600

bubnuoteka LLOK
https://m.edsoo.ru/ffOcab82

bubnuoteka LLOK
https://m.edsoo.ru/ffOcad58

bubnuoteka LLOK
https://m.edsoo.ru/ffOcaf06

bubnuoteka LLOK
https://m.edsoo.ru/ffOch820


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

15

16

17

18

19

20

21

INEKTPOMArHUTHbIMK KonebaHnaMmun

®opmyna TomcoHa. 3aKoH
COXPaHEHUA 3HEPrnn B NeanbHOM
KonebateslbHOM KOHTYpe

MpeacTaBneHne o 3atyxarLmx
KonebaHmax. BblHYXAeHHble
MexaHu4yeckune KonebaHus. Pe3oHaHC.
BbIHY>XAEeHHble 3/IEKTPOMArHUTHbIE
Kone6aHus

MepemeHHbIV TOK. CUHYCOMaNnbHbIN
nepemMeHHbIn TOK. MOLWHOCTb
NMepeMeHHOro Toka. AMMINTYLHOE U
[eiCTBYHOLLEe 3HAYEHME CUbI TOKA U
HanpsHKeHus

TpaHcdopmartop. Mpon3BoACTBO,
nepegava v notpebneHue
3N1eKTPUYECKOW aHepruu

YCTPOWCTBO M NpakTuyeckoe
MPUMeHeHNE 3NEKTPUYECKOT0 3BOHKA,
reHeparopa nepeMeHHOro Toka,
NVHWIA anekTponepegay

OKOJIOrNYecKne pucku npum
NPOU3BOACTBE 3NIEKTPOIHEPTUN.
KynbTypa ncnosib3oBaHuns
3N1EKTPO3HEPTUMN B NOBCEAHEBHOM
XU3HU

MexaHn4eckue BOJHbI, YCN0BUA
pacrnipocTpaHeHus. MNepuog. CKOpPOCTb
pacnpocTpaHeHua U AJIMHA BOJHBI.

bubnuoteka LLOK
httDs://m.edsoo.ru/ffOcb9c4

bubnuoteka LLOK
httDs://m.edsoo.ru/ff0cbb86

bubnuoteka LLOK
httDs://m.edsoo.ru/ff0cbd34

buénuoteka LLOK
httDs://m.edsoo.ru/ff0cc324

bubnuoteka LLOK
httDs://m.edsoo.ru/ff0Occa54


https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

22

23

24

25

26

27

28

29

30

31

MonepeyHble N NPOAO/bHbIE BO/HbI

3ByK. CKOpOCTb 3BYKa. [pOMKOCTb
3ByKa. BbicoTa ToHa. Tembp 3ByKa

3NeKTPOMAarHUTHbIE BOJHbI, UX
CBOICTBa M CKOPOCTb. LLIKana
3M1EKTPOMarHUTHbIX BOJH

MpuHUUNbl paguocBaA3n u
TenesngeHns. PasBnTtue CpeLcTs
cBsA3N. Pagmnonokayms

KoHTponbHas paboTa «KonebaHus v
BOJIHbI»

MpsAMoNnHeinHoe pacnpocTpaHeHue
cBeTa B OHOPOAHOWA cpeje.
To4yeyHbI UCTOYHUK cBeTa. Jlyy
cBeTa

OTpaxkeHne cBeTa. 3aKOHbI
oTpaxkeHusa ceeTa. MocTpoeHune
N306paXKEeHNI B NIOCKOM 3epKane
MpenomneHune ceeta. MNMonHoe
BHYTPeHHee oTpaxkeHue. MpeaenbHbli
YroA NONHOTO BHYTPEHHErO
OTpaXxeHus

NabopartopHas paboTa «3mepeHune
nokasaTens npefioMieHUs cTekna»
JInH3bI. TTOCTPOEHME M306PaXKEHUIA B
NUH3e. dPopmyna TOHKOW JINH3bI.
YBeNnnyeHne nNuH3bI

NabopartopHas paboTa

bubnuoteka LLOK
httDs://m.edsoo.ru/ffOcccOc

bubnuoteka LLOK
httDs://m.edsoo.ru/ff0Occfe0

bubnuoteka LLOK
https://m.edsoo.ru/ffOcc6f8

buénuoteka LLOK
httDs://m.edsoo.ru/ff0cd350

bubnuoteka LLOK
httDs://m.edsoo.ru/ffOcd4e0

bubnuoteka LLOK
https://m.edsoo.ru/ff0cd7f6

bubnuoteka LLOK
https://m.edsoo.ru/ff0cd67a

bubnuoteka LLOK
httDs://m.edsoo.ru/ff0cdd 1le


https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
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«MccnegoBaHne CBOMCTB
N306paXKEHNI B INH3aX»

Owncnepcua ceeta. CNOXHbIN cocTas
6enoro cseta. Liset. J/labopaTopHas
paboTa «HabnoaeHne gucnepcumn
cBeTa»

NHTepepeHumna ceeta. Audpakuuns
ceeTa. [AnpakymoHHan pellérka

MonepeyHOCTb CBETOBbLIX BOJIH.
Monapusauns ceeta

OnTuyeckme NpnM6opPbI 1 YCTPOIRCTBA 1
yCNoBus nx 6€30MacHOro NpUMeHeHUs

paHnLbl NPUMEHUMOCTU
Knaccumyeckomn mexaHuku. Moctynatbl
cneymanbHoOM Teopun
OTHOCUTE/IbHOCTM

OTHOCUTENbHOCTb OAHOBPEMEHHOCTH.
3amepaneHne BpeMeHu 1 COKpalleHue
ANVIHbI

DHeprus n UMNynbC pensTUBUCTCKOIA
yacTuubl. CBA3b Macchl C 3Hepruen un
MMNYNbCOM. DHEPrus nokos

KoHTponbHas pabota «OnTmKa.
OcCHOBbI creyuanbHon Teopun
OTHOCUTENbHOCTUN»

®oTOHbLI. ®opmyna MNnaHka. SHeprua
n umMnynbc hoTOHA

OTKpbITUE U UCCNeaoBaHme

bubnuoteka LLOK
httDs://m.edsoo.ru/ff0ced22

bubnuoteka LLOK
https://m.edsoo.ru/ffOcf02e

bubnuoteka LLOK
httDs://m.edsoo.ru/ff0cf862

bubnuoteka LLOK
httDs://m.edsoo.ru/ff0cfa42

bubnuoteka LLOK
httDs://m.edsoo.ru/ff0cfc68

bubnuoteka LLOK
https://m.edsoo.ru/ffOcf6f0

bubnuoteka LLOK
httDs://m.edsoo.ru/ffOcfel6

bubnuoteka LLOK


https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
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43
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47
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49

50

thotoapekTa. OnbIThl A. T.
CtonetoBa

3akoHbI (hoToathhekTa. Y paBHeHMe
AiiHWwTeNHa Ansg goToaddexTa.
«KpacHas rpaHuua» gpotoagexra
[aeneHune ceeta. OnbiTol 1. H.
NebeneBa. Xumunyeckoe gencrsme
cBeTa

TexHunyeckne ycTpoicTaa u
NPaKTUYecKoe NPUMeHeHNe:
(hoTo3NeMEHT, oTOAaTUUK,
CO/MIHeYHasa b6aTapes, CBeTOAMNOL
PewleHune 3a4a4y Mo Teme «91eMeHTbI
KBAaHTOBOW ONTUKMN»

Mogenb atoma TomcoHa. OnbIThbI
Pesepopaa no paccesHUo a-yacTul.
MnaHeTapHas Mojenb aToma

Moctynatel bopa

M3nyyeHune n nornoweHne GoTOHOB
npu nepexoje aToMa C OAHOI0 YPOBHSA
3HEepruu Ha apyroi. Buabl cnekTpos

BonHoBble CBOICTBA YacTuL,. BosHbI
ne bpoiing. KopnyckynsipHo-
BO/MIHOBOW fyanun3m. CNoOHTaHHOe U
BbIHY>K,€HHOE N3Ny4yeHune

OTKpbITUE pagnoakTUuBHoOCTU. OnbIThl
Peseptopaa no onpefeneHno cocrasa

https://m.edsoo.ru/ffOcffc4

bubnuoteka LLOK
https://m.edsoo.ru/ff0d015e

bubnuoteka LLOK
https://m.edsoo.ru/ff0d04a6

bubnuoteka LLOK
https://m.edsoo.ru/ff0d0302

buénuoteka LLOK
https://m.edsoo.ru/ff0d091a

bubnuoteka LLOK
https://m.edsoo.ru/ff0d0afa

bubnuoteka LLOK
https://m.edsoo.ru/ffOdOafa

bubnuoteka LLOK
https://m.edsoo.ru/ff0d0ca8

bubnuoteka LLOK
httos://m.edsoo.ru/ff0d0fd2


https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
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57

PaAn0aKTUBHOIO M3NyYeHUs

CsoiicTBa anbha-, 6eta-, raMma-
n3nyyeHuns. BnmaHue
pPafVvoaKTUBHOCTU Ha XUBble
OpraHu3mbl

OTKpbITWE NPOTOHA U HEWTPOHA.
WN3oTonbl. Anbtha-pacnag.
ONEeKTPOHHbIN U MO3UTPOHHBIN BeTa-
pacnag. Famma-unsnydeHune

JHeprusa cBA3N HYKNOHOB B iApe.
AnepHble peakunn. AaepHbli
peakTop. Mpo6nembl, NepcreKTUBbI,
3KOM0rnyeckne acnekTbl ALepHOW
3HepreTuKku

OnemMeHTapHble yactuubl. OTKpbITUE
nosuTpoHa. MeToabl HabOAEHNA 1
pervcTpayun afieMeHTapHbIX YacTuL,
Kpyrnblii cton «®yHaamMmeHTanbHble
B3aMMofelcTBUA. EANHCTBO
(hM31YeCKOl KapTUHbI MUpa»

Bupg 3Bé3aHoro Heba. Co3sesgus,
SipKue 3BE37bl, NNAHETHI, UX BUANMOE
AaBuxeHne. ConHeYHas cuctema

ConHue. ConHeyHasd aKTUBHOCTb.
WcTouHuk sHeprum CosnHua v 3BE3[4

3BE3[bl, UX OCHOBHbIE
XapaKTepUCTMKN. 3BE3/bl NaBHOW
nocfefoBaTeNbHOCTU. BHYyTpeHHee
cTpoeHue 38634, CoBpeMeHHbIe

bubnuoteka LLOK
httDs://m.edsoo.ru/ff0d1162

bubnuoteka LLOK
httDs://m.edsoo.ru/ff0d1356

bubnuoteka LLOK
httDs://m.edsoo.ru/ff0d0e38


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

MPEICTABJICHHS O IPOUCX OKIICHUU U
sposrorun CoJHIIA 1 3BE3L

58

Muneunsiii I1yTe — Hama ['anaktuka.
ITonoxenue u asuxenue CoiHIa B
I'anaktuke. I'anaktuxku. Yépuoie
IBIPBL B IIpax rajlakTUK

59

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

60

Hepemennbie mpodaemMbl aCTpOHOMUU

61

Urorosast KOHTpOSIbHAs padoTa 3a
kypc 11 knacca

62

O6o0maromuii ypok. Posb ¢usukn u
aCTPOHOMUHU B 3KOHOMUYECKOIA,
TEXHOJOTUYECKOH, COIMAIbHON U
STUYECKOM chepax AesiTeIbHOCTH
YEJIOBEKa

63

O6o6maromuii ypok. Posbe 1 MecTo
(U3MKH U ACTPOHOMUH B
COBPEMEHHON HAyYHOU KapTHUHE MUpa

64

O6o0maromuii ypok. Poib
¢dusngeckoii Teopuu B GOpMUPOBAHIH
npeAcTaBIeHUN O PU3NIECKON
KapTUHE MUpa

65

O6o0maromuii ypok. Mecto
¢busndeckoil KapTHHBI MHpa B 001IeM
psily COBPEMEHHBIX €CTECTBEHHO-




Hay4YHbIX NpeACTaBNeHUiA 0 Npupoae

Pe3epBHbIil ypoK. MarHUTHOE nore.

06 ANeKTpoOMarHnuTHasa UHAYKLUUS
Pe3epBHbIil ypoK. OnTuka. OCHOBBI
67 cneunanbHOW Teopun
OTHOCUTENIbHOCTH
Pe3epHblil ypok. KBaHTOBas (usmka.
68 ONIeMEHTbI aCTPOHOMUN U

acTpohn3nNKM

OBLWEE KOJIMYECTBO YACOB 110
MPOrPAMME

68

bubnuoteka LLOK
https://m.edsoo.ru/ff0d 1784


https://m.edsoo.ru/ff0d1784

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

» ®Guzuka, 10 kmace/ Makumes ['.5., Byxopues b.b., Corckuii H.H. nop
penakiueii [lappenteeroit H A., AkumonepHoe o0mectBo «M3aaTenbeTBo
«ITpocseieHue»

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

«ITpocsenieHue»



