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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usnke 0a30BOTO YpPOBHS Ha YpPOBHE CpPEIHETO OOIIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHM U TpeOOBaHUI K pe3ylbTaTam
OCBOCHMSI OCHOBHOHM 00pa3zoBaTelbHOM mporpamMmmsbl, mnpencraBieHHbix B OI'OC
COQO, a Takxke ¢ yderoM (denepanbHO paboyed TporpamMmbl BOCIUTAHUA U
KOHLIEMIMK TpenojaBaHus ydyeOHoro npeamera «®dusmka» B 00pa3oBaTesbHBIX
Opra"u3anusax Poccuniickon ®enepanun, peAU3YIOIIUX OCHOBHBIE
oOpa3oBarebHbIe MPOTPAMMBI.

Copnepxanue mnporpaMMmbl MO (U3MKE HAMpaBlieHO Ha (OpMHUpPOBAHUE
€CTEeCTBEHHO-HAyYHOM KapTUHBI Mupa oOyuarommxcs 10-11 kmaccoB mnpu
oOydyeHnH UX (u3nKe Ha 0a30BOM YpPOBHE HAa OCHOBE CHCTEMHO-IEATEIbHOCTHOIO
noaxoaa. IIporpamma mo ¢usuke coorBercTBYeT TpeboBaHusiMm PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METANpPEAMETHBIM pe3yJbTaTam
OOy4eHHMs, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTHh PEATH3alUU MEKIPEIMETHBIX
CBA3€H (UBMKM C €CTECTBEHHO-HAy4YHbIMH YYE€OHBIMU TmpeaMeramu. B Hei
ONPEIENSIOTCA OCHOBHBIE LIENM M3y4YeHUs (PU3MKUA Ha YPOBHE CPEAHEro OOLIEro
o0Opa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTATHl OCBOEHHUSA Kypca (DU3UKU: JTMYHOCTHBIE,
MeTanpeIMETHbIE, IPEAMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no pu3uke BKIIOYAET:

e [IJITAHUPYEMBbIE PE3YJbTaThl OCBOCHUS Kypca (PM3MKHU Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO r0J1aM 00YUYEHUS;

e coiepkanue yueoHoro npeaMera «Pusnka» no rogaM o0ydeHus..

®du3rka Kak Hayka o HauOosiee OOIIMX 3aKOHAaX MPUPOIbI, BBICTyHas B
KayecTBe y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYUIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaroriem Mupe. [IIKombHbIN Kypc GU3UKHA — CHCTEMOOOPA3yIOIIHIA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI
JexaT B OCHOBE TMPOIECCOB U SBJICHUM, HU3Y4aeMbIX XHUMHUEH, OUOJIOTHEH,
¢buzmyeckoir reorpadueit u actpoHomued. lcmonb3oBaHME W AKTUBHOE
npuMeHeHue  (QU3MYECKUX 3HAHMM  OmNpeieNseT XapakTep W pa3BHUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B cdepe IHEPreTHKH, TPaHCIOpPTa, OCBOEHUS
KOCMOCA, IMOJyYeHHUs! HOBBIX MAaTe€pHalOoB C 3aJaHHBIMU CBOMCTBAMU M JPYTHX.
N3yyenune ¢Gu3MKM BHOCUT OCHOBHOM BKJaA B (DOPMHUPOBAHHME €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpa OOydaronuxcsi, B (OpMUpPOBAHUE YMEHHU MPUMEHSTH
HAyYHBIA METO]I TO3HAHUS TP BHITIOJIHEHUN UMHU YI€OHBIX NCCIICIOBAHMM.

B ocHoBy kypca ¢usuku ISl YpOBHS CpeIHEro oO0Iero oOpa3oBaHUs
MOJIOKEH pAJl HUJeW, KOTOpPblE MOXHO paccMaTpuBaTh KakK MPUHIUIBI €ro
MOCTPOEHUS.



Hoes yenocmunocmu. B COOTBETCTBMM C HEW KypC SBISICTCS JIOTHYECKU
3aBEPILICHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3esioB (PU3UKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (U3HKHU.

Hoes ecenepanuzayuu. B COOTBETCTBUM C HEM Marepual Kypca (HU3UKH
OoOBeIUMHCH BOKpYr ¢u3nueckux Teopuil. Benmymmm B Kypce sBIseTcCS
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTEpPHUH, BEIIECTBE U
ToJIe.

Hoes eymanumapuzayuu. E¢ peanuzanusi NpearosiaraeT HUCHOJIb30BaHUE
T'YMaHUTAPHOTO TOTEHIMaIa (PU3NYECKON HAYKH, OCMBICICHUE CBSI3U Pa3BUTHUS
bu3ukn Cc pa3BuUTHEM OOIIEeCTBa, a TakkKe C  MHPOBO33PEHUYCCKUMH,
HPABCTBEHHBIMU U IKOJIOTHYCCKUMU TIPOOIeMaMHu.

Hoess  npuxnaomoit  uanpasnennocmu. Kypc @usuku mnpenmnonaraet
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTWYECKHUX MPHUIIOKESHUN
M3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEICTBOM BBEICHUSI DJIEMEHTOB
CONlep)KaHMsI, TIOCBSIICHHBIX OJKOJOTHYECKHM MpoOJIIeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXe OOCYKICHUS
po0JIeM palioOHAIBHOTO MPUPOIOTIONBE30BAHUS M SKOJIOTUYECKON 0€30MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (PU3MKM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBISAIOTCS (pusmdyeckue Teopuu (HopMUpOBaHHUE MPENCTABICHUN O
CTPYKTYpE MOCTPOCHHS (PU3UUECKOU TeOpUu, poiu GyHIAMEHTAIBHBIX 3aKOHOB U
NPUHITUTIOB B COBPEMEHHBIX  TPEJACTABICHUSAX O TMPUPOJE, TpaHHUIAX
MPUMEHUMOCTH TCOPUH, JUISI OINHUCAHHWS CCTECTBEHHO-HAYYHBIX SBICHHA W
MIPOIIECCOB).

CucTeMHO-AeSTENHHOCTHBIN TIOJIXO0/I B Kypce (DU3UKH peamu3yeTcs Mpexe
BCET0 3a CUCT OPTraHM3alMM SKCIEPUMEHTAIbHOU JEATEeTbHOCTH O0YyYarommuXxcsl.
Jns  6azoBoro ypoBHs Kypca GU3UKM — OTO MCIHOJB30BAHUE CHUCTEMBbI
(GpOHTALHBIX KPaTKOBPEMEHHBIX JKCIEPUMEHTOB UM JAaOOpAaTOPHBIX padoT,
KOTOpBIE B IporpaMme 1o (pusnke oObeIMHEHBI B OOIIMA CITMCOK YYCHUYCSCKHX
MpaKkTUYeCKux paboT. BrijeneHne B yka3aHHOM TepedHe JabopaTOpHBIX padoT,
MPOBOJUMBIX JUIS KOHTPOJSS M OICHKH, OCYIICCTBJISCTCS YYaCTHUKAMH
o0pa3oBaTeILHOTO TMpollecca MCXOMS U3 OCOOCHHOCTEW IUIAHUPOBAHUS W
ocHameHuss kKaOumHera ¢usmku. Ilpm d>ToM  oOecreuynBaceTCsS  OBJIAJICHHE
OOYYarOIIMMHUCS YMEHUSIMU TPOBOJUTH KOCBEHHBIC HM3MEPEHUS, HCCIICIOBAHUS
3aBUCUMOCTEH (U3MUECKUX BEJIMYMH ¥ TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MIPEIIOKCHHBIX THITOTES.

Bonbioe BHUMaHWE YACNACTCS PEIICHUIO PACUSTHBIX M KAaYeCTBEHHBIX
3amay. [Ipu 3TOM AJia pacUETHHIX 3a/1ad MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aJIaHHOM (HPU3UYECKON MOJIETIBIO, TTO3BOJISIONINE PUMEHSATh U3yUYE€HHbBIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOrO pasleia Kypca, Tak U WHTETPUPYS 3HAHHUS U3
pa3HbIX pa3aenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3aJaHUs Ha
OoOBsICHEHHE TpOTeKaHUs (U3MYECKUX SBJICHUM U TPOLIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyrolue BbIOOpa (QU3WYECKONW MOJEIM Il CUTyallud IPAKTUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanusmu PI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOECHeUeHHI0 y4yeOHOro mporecca ©0a30BBI YpPOBEHb Kypca
(bU3UKK Ha YpOBHE CpeIHEro 00IIero o0pa3oBaHusl IOKEH U3y4aThCs B YCIOBUAX
MpeIMETHOr0 KaOuHeTa (U3UKM WIM B YCIOBUSX MHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIAa. B kabwHeTe (U3WKKA MODKHO OBITH
HEO0OX0aMMOe JIabopaTopHOE OOOpYAOBaHWE ISl BBITIOJIHCHHSI YKa3aHHBIX B
nporpaMMme mo (U3MKe YUCHHYECKUX MPAKTUYECKUX padOT U JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMOHCTpallMOHHOE  000pyZoBaHHE (QOPMHUPYETCSI B COOTBETCTBUH C
OPUHIIUIIOM MUHUMAJIBHOM  JIOCTATOYHOCTU M OOECIEeYMBAET TMOCTAaHOBKY
NEPEYUCIICHHBIX B TMporpaMMe MO (HU3MKE KIIOUEBBIX JEMOHCTpAIUi IS
UCCIICIOBAaHMSI ~M3yYaeMbIX SIBJICHMA H  TPOIECCOB, OSMIMPUYECKHX U
dbyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlaGopatopHoe 00OpyAOBaHHE [JIs1 YYEHHYECKUX MPAKTHUECKUX paboT
dopMupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB U OOECIIEUYMBAETCS B pacuere
OJJHOTO KOMIUIEKTa Ha JBYX OOydarommxcsi. TeMaTH4ecKue KOMILIEKThI
7a00paTOpHOTO OOOPYIOBaHUSL JOJKHBI OBITh TOCTPOCHBI HA KOMILJIEKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TaKKe KOMIBIOTEPHBIX
WU3MEPUTETHLHBIX CUCTEM B BHJIC ITM(POBBIX JabopaTopuid.

OCHOBHBIMM LIEJIAMH U3yUYeHUsI (PU3UKH B 0011I€M 00pa30BaAHUM SIBISIIOTCSA:

e popMHupoBaHUE HHTEpeca U CTpeMJICHHs OOyyaromuxcs K HaydyHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HWHTEIJICKTYyalbHBIX U TBOPUYECKHUX
CITIOCOOHOCTEI;

e Pa3BUTHUE TPEJICTABICHUNA O HAYYHOM METOJE MO3HAHUS M (OpPMUpOBAHUE
UCCJIEIOBATENILCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBJICHUSIM;

 hopMHUpOBaHUE HAYIHOTO MUPOBO33PEHUS KaK pe3yabTaTa W3Y4YeHHs] OCHOB
CTpOCHHMsI MaTepUH U QyHIaAMEHTAIBHBIX 3aKOHOB (DU3HKH;

e popMUpOBaHWE YMEHUH OOBSCHATH SBJICHHUS C  HCIOJh30BaHHUEM
bu3MYeCcKuX 3HAHUHN ¥ HAYYHBIX JJOKA3aTEIhCTB;

e popMUpOBaHUE TPEACTABICHUN O poiu (U3UKU JJISI Pa3BUTHS APYTHX
€CTECTBEHHBIX HayK, TEXHUKH M TEXHOJOTH.

JlocTrkeHne STUX Leie 00ecTeuynBaeTCsl pelieHHeM CISAYIONINX 3a1ad B

MpoIiecce U3y4YeHusl Kypca PU3MKU Ha YPOBHE CPEIHEr0 00IIEro 00pa3oBaHus:



e IPUOOPETEHNE CUCTEMBI 3HAHUI 00 001muX (HU3HUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHsSX, BKJIIOYAs MEXaHUKY, MOJCKYJISIPHYI0 (QU3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U AJIIEMEHTBI aCTPO(DU3UKH;

e popMUpOBaHUE YMEHUH TNPUMEHSATh TEOPETUYECKUE 3HAHUS A
OOBsCHEHUS (PU3NYECKUX SBJICHUW B TMPUPOJAE M JJs TPUHATHUS
MMPAKTUYECKUX PEIICHUM B MOBCEIHEBHOW KU3HU;

e OCBOCHHE CIIOCOOOB pEIIEHUs pa3IMYHbIX 3aJad C SBHO 3aJaHHOU
duznyeckoil MoAenblo, 3aJay, MOAPA3yMEBAIOUINX CaMOCTOSTENbHOE
co3faHue (pU3NUeCcKor MOJEIH, aJleKBAaTHON yYCIOBUAM 3aa4H;

e IOHUMaHUE (PU3NUECKUX OCHOB U TMPHUHILHUIOB JIEUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIMSIHUS HA OKPYKAIOILIYIO
cpeny;

¢ OBJIAJICHUE METOJAMHU CAMOCTOSITEIBHOTO IIJIAHUPOBAHHUS U TMPOBEICHUS
du3MYECKUX SKCIIEPUMEHTOB, aHAIM3a W HHTEPIpPETAlny HHPOpMAIUH,
OIIPEENICHMS IOCTOBEPHOCTH NIOJIyYEHHOIO PE3yNbTaTa;

e CO3JJaHUE YCIIOBUU Il Pa3BUTUS YMEHUU HPOEKTHO-HCCIIEI0BATEIbCKOM,
TBOPYECKOU JIEATEIBHOCTH.

Ha wu3yuenune ¢usuku (0a30BbIil ypOBEHb) Ha YpPOBHE CpPEIHEr0 OOILIEro
oOpazoBanus orBoautcsa 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B He/IeIIO).

[Ipennaraempiii B mporpamMme 1o ¢GuU3NKE TEpeueHb JTa0OpaTOPHBIX U
MPAKTHUECKUX padoT SBISIETCS PEKOMEHIOBAaHHBIM, YYHUTENb JeTaeT BHIOOD
NpOBEJCHUS J1a0OpaTOPHBIX pPabOT M OMBITOB C YYETOM HWHIUBUAYATbHBIX
0COOEHHOCTEM 00YyJaIOIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KJIACC

Paznen 1. ®u3zuka u MeTOAbl HAYYHOTO MIO3HAHMS

®usuka — Hayka o npupozae. Haydnble MeToApl MO3HAHUSA OKPYKAIOILIETO
Mupa. Ponp JkcrepuMeHTa M TEOpMHM B IIPOLECCE IO3HAHUSA IIPUPOJBI.
DKCIIEpUMEHT B (pU3HKeE.

MopaenupoBanue ¢u3nyecKux SIBIEHUM M mpoueccoB. HayuHble rumoressl.
®dusnueckre 3aKOHbI U TEOpUH. ['paHUIBI IPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb m MecTto Qu3nku B (GOPMHUPOBAHUU COBPEMEHHON HAYyYHON KAapTUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W LHUQPPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHbBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABKeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JBHKCHUSI.
Cucrema otcuera. TpaekTopus.

[lepemerienre, CKOpPOCTh (CpeaHss CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) U
YCKOPEHHE MAaTEepUabHOW TOYKH, MX NPOCKIHWH HA OCH CHUCTEMbI KOOPAHMHAT.
CnoxeHue nepeMeIeHnii U CI0KEHUE CKOPOCTEN.

PaBHOMepHOE W PaBHOYCKOpPEHHOE MpsAMOJMHEWHOoe nBuxeHue. ['paduku
3aBUCUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOpPEHUS, MYTU U TEpPEeMEIICHUS
MaTepUaIbHOW TOYKUA OT BPEMEHH.

CBoOosHOE nazieHue. Y CKopeHue CBOOOHOTO MaJIeHUS.

KpuBonuHeintHoe  aBwkeHue. J[BWKeHHME  MarepuaibHOW  TOYKM 10
OKPYKHOCTH C MMOCTOSIHHOM MO MOAYJIFO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JTUHEHAS
ckopocTh. [leprnon u yacrora oOparenus. [LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckue yCTpONCTBA W NPAKTHUUYECKOE MPUMEHEHHUE: CIHIOMETP,
JBH>)KCHUE CHAPSOB, LICMTHBIE U PEMCHHBIE TTEpeJayn.

Jlemoncmpayuu

Mopenbs cUCTEMBI OTCUETA, WIUTIOCTPALNS KMHEMATHYECKHX XapaKTEPUCTHUK
JBH>KCHUSL.

[IpeobpazoBanue NBUKEHUN C UCTIOI30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Tenn B BO3yX€e U B pa3pekKeHHOM ITPOCTPAHCTRBE.

Hab6nronenue aBuxeHus: Tena, OPOIIEHHOTO TOJI YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

HamnpaBneHnue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, n1abopamopmvie pabomsi

N3ydeHne HEpAaBHOMEPHOTO ABUKEHHS C LEIBIO ONPEIEICHNUS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHnne COOTHOLICHUSI MEXIY IIyTAMH, MPOWIEHHBIMHA TEIOM 3a
MIOCIICIOBATEIBbHBIC PABHBIE NPOMEXKYTKM BpPEMEHU IMPU PABHOYCKOPEHHOM
JBH>KECHUU C HAYAJIBHOW CKOPOCTBIO, PABHOW HYIIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKEeHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  l'anmunes. IlepBeiii  3akoH  Hbrotona.
HNHepunalibHbIE CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepnosuuuu cuil. Bropoi 3akoH HeroToHa
JUUI. MaTEpUAIIbHOM TOUKHU. Tpetnii 3aKkoH HproTOHA 1J1s1 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoOro TtaroteHus. Cuna Ttsokectu. IlepBas kocMuueckas
CKOpOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl TpeHus (mokosi, CkoJibxkeHus1, kadeHus). Cuna tpenusa. Cyxoe
Tpenue. Cuia TpeHHs CKOJIbXEHUsI U cuiia TpeHus nokosi. Koadduiuent tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B KUJKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JBUKEHNE a0COTIOTHO TBEPIOTO TEa.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpaieHus. Ilmedo cuibl. YcnoBus
pPaBHOBECHS TBEPJIOTO TEJIa.

TexHn4eckre YCTpOWCTBA W NPAKTUYECKOE TPUMEHEHUE: TMOIIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepIUK.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HerotoHna.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehOpMAIIHH.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U T1aJICHUH.

CpaBHEeHUME CUJI TPEHHUS TTOKOSI, KAUEHUS U CKOJIBKCHMUS.

VY ciioBus paBHOBECHUS TBEPAOTO TeJia. Bubl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue ABMxeHUs OpycKa M0 HAaKJIOHHOM MJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3UHOBOM 00pasiie, OT uX JAehopMariyi.

HccnenoBanre yclOBUII paBHOBECHS TBEPJOrO Tejla, MMEIONIETO OCh
BpAILICHUA.

Tema 3. 3axonbl coXpanenus 6 Mexanuke

NmMnynbe MaTtepualibHOM TOYKH (T€na), CUCTEMbl MaTEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tela. 3aKOH COXPAHEHUsI HMITYJIbCa.
PeakTruBHOE IBHKEHUE.

PabGora cuibl. MOIITHOCTE CHUJIBL.

Kunernueckasi sHeprus MarepuaibHOM Touykd. Teopema 00 HM3MEHEHUU
KUHETUYECKOU SHEPTUU.

[TorennumanbHas DHEPTHU. [TorennumanbHas SHEPTUSA YIIPYTO
nepopMupoBaHHoi  mpyxuHbl. [loTeHUManbHAs  HSHEpPrust Tena  BOIU3H
MOBEPXHOCTHU 3€MJIH.

[loTeHUMAIbHBIE W HEMNOTCHUHAIbHBIE  CHJIBIL. CBsi3b  paboOTHI
HENOTEHUHUAIBHBIX CUJ C WU3MEHEHUEM MEXaHUYECKOW JHEPruu CHUCTEMBI TeEll.
3aKOH COXpPAHEHUSI MEXaHUYECKOU IHEPTUU.

Yrpyrue v Heynpyrue CTOJIKHOBEHUS.

TexHuyeckne ycTpoOMCTBA M NMPAKTHUUECKOE NMPUMEHEHHUE: BOJOMET, KOIEP,
MPY>KUHHBIN NUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE BMKEHUE.

[lepexoa MOTEHIIMATBHON SHEPTUN B KHHETUYECKYIO U OOpPaTHO.

Yyenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3yyenue abCOIIOTHO HEYNPYTOTo yaapa C MOMOIIBIO JABYX OJMHAKOBBIX
HUTSIHBIX MasSTHUKOB.

HccnenoBanue cBsizu pabOThl CUJIbI C U3MEHEHUEM MEXaHUYECKOW SHEepruu
TeJla Ha IPUMEPE PACTSKEHHS PE3UHOBOIO JKI'yTa.

Paznen 3. MoJiekyasipHasi pu3uKa ¥ TEPMOJANHAMHUKA

Tema 1. Ocnoévl MoneKynapHo-KuHemu4eckoil meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISPHO-KMHETUYECKOW TEOPUH U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Juddysus. Xapakrtep IBIKECHHS U
B3aUMOJICMCTBUSI YaCTUIl BellecTBa. MOJENIU CTPOCHUs Ta30B, XUIKOCTEH U
TBEPJIBIX TEJI U 00BSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ITUX Mojeneil. Macca u
pa3mepsl Mosiekyi. KonundectBo BemectBa. [locTostHHas ABoraipo.

TennoBoe paBHOBecue. Temmneparypa u e¢ uzMmepenue. lllkana temneparyp
[enbcus.



Mopens  upeanpHoro raza. OCHOBHOE  ypaBHEHHME  MOJIEKYJIAPHO-
KMHETHYECKOW TEOpUH UJcaIbHOrO raza. AOCOJIOTHas TemIeparypa Kak Mmepa
CpEIHEN KHMHETHMYECKOM SHEPrUd TEIUJIOBOTO JABWXKEHMsS wvactul raza. lllkana
temnepatyp KeneBuna. ['a30Bble 3ak0oHBI. YpaBHeHHEe MeHneneeBa—KiamneipoHa.
3akoH [lansToHa. M30mpouecchl B MACaNbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpencTaBIeHHE H3OMPOIECCOB: HM30TEpMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOHCTBA H NPAKTHYECKOE NPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbIThI, JOKA3bIBAIOIINE IHUCKPETHOE CTPOEHHUE BellecTBa, (poTorpaduu
MOJIEKYJT OPraHUYECKUX COECTMHEHUN.

OmnpiThl 10 TUGPY3UH KUIKOCTEN U Ta30B.

Mojenb 6pOyHOBCKOIO JBUKECHHUS.

Mogens onbita IlTepHa.

OnbITHI, JIOKa3bIBAOIIINE CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aIMOJIEUCTBHS.

Mopens, HILTIOCTPUPYIOIIAas TPUPOY AABJIEHUS ra3a Ha CTEHKHU COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHHUS MACAIBHOTO Trasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

Onpenenenne Maccsl BO3AyXa B KJIIACCHOM KOMHATE€ HA OCHOBE M3MEPEHHM
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3ayXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXTY NTapaMeTPaMH COCTOSIHUSL Pa3pEKEHHOTO
rasa.

Tema 2. Ochosvl mepmoounamurku

TepMoanHaMuueckass cucteMa. BHYTpeHHsIST 3HEprus TEpMOAMHAMHUYECKON
CUCTEMBI U CIOCOOBI €€ n3MeHeHus. KonmnuecTBo TemioTsl U padota. BHyTpeHHsIs
BHEPrusi  OAHOATOMHOTO  HJEAJIbHOrO  Tra3a. Buael  Temonepenauu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3ITyYeHHUE. Y IeJIbHAs TEIIOEMKOCTh BEILECTBA.
KonudecTBO TEMIOTHI pH TEIIONepeaye.

[lonsitue 006 aaumabatHoM mporecce. llepBblii 3aKOH TEPMOAMHAMUKH.
[IpumMeHeHue mepBOro 3akOHAa TEPMOJMHAMMKHU K H3ompoieccaMm. ['paduueckas
WHTEpHIpeTanus paboThl rasa.

Bropoii 3akoH tepMmoamHamuku. HeoOpaTuMoCTh TpOIIECCOB B TMPHUPOJIE.

TeruoBbsie MamvHbL. [ IpUHIMITBI AEHCTBHS TEIJIOBBIX MAIIUH.
[IpeoOpazoBanusi PHEPrUM B TEIUIOBBIX MamnHax. KoadduumeHT mone3Horo
nerictBusl TeruioBod MamuHbl. [{ukn KapHo u ero ko3¢ ¢UIMEHT MOJIE3HOrOo
JENUCTBUS. DKOJIOTHYECKUE TPOOJIEMBI TETUIOIHEPTETHUKH.



TexHuyeckue YCTpOWCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIBHUK, KOHIUITUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEPruy Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOKku U3 OyTBUIKM TOJ JCUCTBHEM CXATOTO BO3/yXa, HarpeBanue 3¢upa B
JaTyYHHOU TpyOKe MyTeM TpeHus (BUACOAEMOHCTPALINSA).

N3meHeHne BHyTpeHHEN SHEPTUM (TeMIepaTyphl) Tella MpHU TeIyIonepeaaye.

OneiT mo anauabaTHOMYy pACHIMPEHUI0 BO3AyXa (OMBIT C BO3AYILIHBIM
OTHHBOM).

Monenu napoBoii TypOUHBI, ABUTATENsI BHYTPEHHETO CrOpaHus, peakTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

N3mepeHne yaenbHOM TEMIOEMKOCTH.

Tema 3. Azcpecammnvie cocmosanusn eeuwecmea. Dazoewvie nepexoonvl

[TapooOpa3oBanue u KoHjeHcanud. Vcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh Bo3Ayxa. HaceimeHHwli mnap. YjenpHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYpPhl KUTICHUSI OT J1aBJICHHUS.

TBépnoe Teno. Kpucrammmueckue u amopHbie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Matepuaibl. [liaBieHue wu
KpUcTayuM3anus. Y aefbHas TerioTa rmiasieHus. Cyonumarus.

YpaBHeHUe TEII0OBOro OajaHca.

TexHuyeckue YyCTpONCTBA U TMPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIIOTUU MOJTYUYECHUSI COBPEMEHHBIX MaTEpPUaIOB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUMU.

Cnoco0bl U3MEPEHHUS BIAKHOCTH.

Hab6nronenue HarpeBanus U MiaBJIeHUsT KPUCTATUIMUECKOTO BEIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol

N3mepenre 0OTHOCUTENBHOM BIAKHOCTH BO3TyXa.

Paznen 4. DnekTpoauHAMHUKA
Tema 1. dnekmpocmamuka
DNeKTpu3anusi Tel. OJNEKTpUYEeCKUd 3apsna. JlBa Buaa dSIEKTPUUECKUX
3apsnoB. [IpOBONHMKHK, OWANIEKTPUKKM W TOJYNPOBOJHHMKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsia.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueyHsbli 31€eKTpUUECKUil 3apsi.
DnekTpudeckoe noiie. HarpsykeHHOCTh 3JEKTpUYecKoro noti. [IpuHnun



CYyNEPHO3ULIUNA AIEKTPUUYECKUX MOojieH. JIMHUM HanpsyKEHHOCTH 3JEKTPUUYECKOTO
OJISL.

PaGora cunm  snekrtpoctatmueckoro  mosst.  I[lorenmuman.  PasHocTh
MOTCHIMANIOB. [IpOBOOHUKM W AUBIEKTPUKU B JIIEKTPOCTATUYECKOM  IIOJIE.
Jwusnextpruyeckasi MPOHULIAEMOCTb.

OnekTpoeMKocTh. KonaeHcaTop. DIEKTPOEMKOCTh TIIIOCKOTO KOHJEHCATOpa.
DHeprus 3apsHKEHHOTO KOHIEHCATopa.

TexHuyecknue yCTpoWCTBA W NPAKTHUYECKOE IPUMEHEHHE: BJIEKTPOCKOIL,
AIEKTPOMETpP, DJEKTPOCTATUYECKasi 3allluTa, 3a3eMJICHUE DJIEKTPONpUOOpPOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN aNNapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3auMopencTBre HANEKTPU30BAHHBIX TEIT.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEN.

[IpOBOTHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3AIIUTA.

JIA3IIEKTPUKY B SJIEKTPOCTATHYECKOM MOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATopa OT IUIOIIaJH
IJIACTHH, PACCTOSHUS MEXKAY HUMH U TUDJIEKTPUUYECKON MTPOHUIIAEMOCTH.

DHEPrus 3apsKEHHOI0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

N3MepeHune 31eKTpOEMKOCTH KOHJIEHCATopa.

Tema 2. llocmoannwtit 2nekmpuueckuii mok. Toxu é paznuunvix cpeoax

ONEeKTpUYECKU TOK. YCIOBHS CYIIECTBOBAHMS DIIEKTPUUYECKOrO TOKAa.
Ncrounuku Toka. Cuia Toka. [locTOSHHBIN TOK.

Hanpsixenue. 3akon Oma 1151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHUE. YEIbHOE CONPOTUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MAPAILIEITBHOE, CMELIAHHOE COCIMHEHNUE POBOJHUKOB.

PaGora oanexktpudeckoro Toka. 3akoH JDxoyns—Jlenma. MomHOCTh
AIEKTPUYECKOTO TOKA.

DNEeKTPOJBHXKYIAs CHUJIa U BHYTPEHHEE CONMPOTUBIICHUE UCTOYHUKA TOKA.
3axon Oma Ji71s1 TOJTHOM (3aMKHYTOM ) AeKTpuueckoit uenu. KopoTkoe 3ambikaHue.

DJIEKTpOHHAasi ~ OPOBOAMMOCTH  TBEPABIX  METAJIOB.  3aBUCUMOCTH
CONPOTUBJIEHUSI METAJJIOB OT TemIepaTypbl. CBEpXIpOBOUMOCTb.

OnexkTpudecKkuii TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX TyYKOB.

[TomynpoBOIHUKH. CoOcTBeHHas 151 MIpUMECHAS MPOBOJUMOCTD
noJrynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBEIE TPUOOPHI.

DONeKTpUYeCKUuid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DNEKTpOIUTUYECKAs! AUCCOIUALUS. DIEKTPOJIU3.



OnekTpuueckuidi TOK B ra3zax. CaMOCTOATENbHBIM U HECAaMOCTOSITEIbHBIN
pa3psa. Monuus. [Inazma.

TexHuyeckrue yCTpPOIICTBA U MPAKTUYECKOE MPUMEHEHHUE: aMIepMeETp,
BOJIBTMETP, PEOCTAaT, HCTOYHUKU TOKA, DJIJIEKTPOHArpeBaTEIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS], BAKYYMHBIN JTHUO]I,
TEPMUCTOPHI ¥ POTOPE3IUCTOPHI, MOTYITPOBOTHUKOBBINA U0, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHue cuiibl TOKa U HAIIPSIAKEHUS.

3aBUCHUMOCTb CONPOTUBIICHHS [WIMHAPUYECKUX MPOBOJIHUKOB OT JIJIMHBI,
TJIOIIA/IN TIOTIEPEYHOTO CEUYCHHS U MaTepuaa.

CMeliaHHOEe COeTMHEHNE TPOBOJHUKOB.

[IpssmMoe wW3MepeHHe JIEKTPOIABHXKYIIEH Ccwibl. KOpoTkoe 3ambIKaHue
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB ANEKTPOJIUTOB.

W ckpoBoii pa3psa U IpOBOJMMOCTb BO3yXa.

OAHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

M3y4yeHue CMEMIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOIBUKYIIEH CUJIbI UCTOYHMKA TOKA M €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenue anexkTposusa.

MesxknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce ocylecTBisercs ¢
YUYETOM COJEpPKATEIbHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTeMaTHKH,
OMoNoTNY, XUMHH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnole nonamusi, CBsI3aHHBIE C M3YYEHHUEM METOJ0B HAyYHOTO
MO3HAHUS: SIBIICHHE, HAay4YHBIM (akT, rumores3a, Qusnyueckas BEJIWYMHA, 3aKOH,
TeopHsl, HAOIIOAEHUE, SKCIIEPUMEHT, MOAECIUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pellleHUEe CUCTEMbl YpaBHEHUMW, JIMHEWHAs (QyHKIuS,
napaboa, runep6osa, ux rpaduKu U CBOWCTBA, TPUTOHOMETPUUECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MIPOCKIIMU Ha OCH KOOPAUHAT, CJIO)KEHHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABWIKEHHE B KUBOU mpupoje, auddysus, ocMmoc,
TEIMJI000MEH >KMBBIX OPTraHU3MOB (BUIBI TEIUIONEPEIauu, TEMJIOBOEC PAaBHOBECHE),
AIEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAsl Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEN, KUAKOCTEU U



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJIMTHYECKAs AUCCOLIMALIMS,
rajbBaHUKA.

l'eoepaghus: B1a)KHOCTH BO3yXa, BETPbl, 6apoMeTp, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE ABMXKEHUH C HCIIOJIB30BAHMEM MEXAHU3MOB,
y4€T TpEHUsT B TEXHUKE, MOJIIMIIHUKH, HCIOJb30BaHUE 3aKOHA COXpPAHEHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET W JpYrue), ABUTATENlb BHYTPEHHETO
CrOpaHus, mapoBasi TypOHHA, OBITOBOM XOJOIUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
IOJyYEHUSI COBPEMEHHBIX MAaTEpUajoB, B TOM 4YHCIE HAHOMATEpUAJIOB, MU
HAHOTEXHOJIOTHH, JJIEKTPOCTaTUYECKas 3allliTa, 3a3€MIIEHUE 3JIEKTpOnpHOOpOB,
KCEpOKC, CTPYHHBIH MIPUHTED, AIIEKTPOHArpeBaTEIbHbIC pUOOPBHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, TATbBAHUKA.

11 KJIACC

Pa3znen 4. DnekTpoauHAMUKA

Tema 3. Maznummoe none. InNeKmpoMazZHUMHAA UHOYKUUSA

[TocTtossHHBIe  MarHuThl.  B3aumMogeMcTBHE  IOCTOSHHBIX MarHuTOB.
MarnutHoe mosie. Bexktop marHuTHOW wuWHAYKOWHU. [IpuHOUMI cynepno3umnuu
MarHUTHBIX MoJiek. JINHMKM MarHUTHOM WHAYKIMU. KapTuHa JMHUI MarHUTHOM
WHIYKIWAH MOJISI TOCTOSTHHBIX MarHuTOB.

MarautHOe T1OJIe TPOBOJHMKA C TOKOM. KapThHa JWMHHUN WHIYKIUU
MAarHWTHOTO TIOJIA JJIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHMKA, KAaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaelcTBre mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOIyJIb U HarpaBJICHUE.

Cuia JlopeHua, e¢ MOJlyJib U HarpaBlieHUE. J[BUKEHHE 3apSKEHHOW YaCTULIbI
B OJJHOPOJHOM MarHuTHOM IoJje. PaGota cunbl Jloperma.

SIBnenue anekTpoMarHuTHOW MHAYKUMHM. [IOTOK BekTOpa MarHMTHOU
MHOYKIAHW. OJIEKTPOJABHKYINAS CUJIa WHAYKIUU. 3aKOH DSJICKTPOMArHUTHOM
nHaykuuu dapazes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJBHXKYIIAs CUJa HHAYKIUUA B
ITPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJHOPOJJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHAyKTUBHOCTh. SIBIEHME CaMOMHIYKIUH. OJIEKTPOJABHKYIIAsS  CHUJa
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TIOJISI KATYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHudeckue yCTpOMCTBA W MPAKTHYECKOE NPUMEHEHHE: ITOCTOSHHBIE
MArHUThl, BJEKTPOMArHUTBI, JJIEKTPOJBUIATENb, YCKOPUTEIH >SJIEMEHTAPHBIX
YaCTHUIL], UHIYKIIMOHHAS TI€Yb.



Llemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIuHUM UHIYKIIUY MarHUTHOTO TOJIS.

B3aumopeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JerictBue cuiel JIopeHI1a Ha HOHBI JIEKTPOJIATA.

SBneHue 3JIEKTPOMAarHUTHOM WHTYKLIHH.

[IpaBuiio Jlenna.

3aBUCUMOCTh 3JIEKTPOJBHKYILEH CHIIBI MHAYKIUNA OT CKOPOCTH WM3MEHEHHS
MarHUTHOTO MOTOKA.

SIBneHue CaMOMHIYKIIUH.

Yyenuueckuii sxcnepumenm, nabopamopHwie pabomwl

N3yueHre MarHUuTHOTO TOJIS1 KATYIIKH C TOKOM.

HccnenoBanne 1eCTBHS MOCTOSSHHOTO MarHUTA Ha PaMKY C TOKOM.

HccnenoBanuve sIBICHUS 3JIEKTPOMAarHUTHOW MHIYKIUU.

Pa3znen 5. Kore6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHumHble Koj1edanus

KonebGarenbnas  cuctrema. CBOOOJHBIE  MEXaHMYECKHE  KOJeOaHUS.
[Mapmonundeckue kosieOanus. llepuon, ywacrora, amrmauTyaa v ¢asza KojeOaHU.
[IpyXMHHBIN MasTHUK. MaTeMaTHYECKU MAsTHUK. YPaBHEHUE TapMOHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE SJIEKTPOMATHUTHBIE KOJICOAHUS B
UJCANbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTMS MEXAY MEXaHWYECKUMH H
AIEKTPOMArHUTHBIMU KoJsieOaHusiMu. @Popmyna TomcoHa. 3aKOH COXpaHEHUS
HHEPrUMU B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxaroumx KojeOaHusX. BeIHYX/IeHHbIE MEXaHUYECKHE
kosieOanus. Pezonanc. BeIHyX/1€HHbBIE 3JIEKTPOMAarHUTHbBIE KOJICOaHMUSL.

[lepemennpiii  TOK. CHHYCOMIANBHBIA IEPEMEHHBIM TOK. MOIIHOCTB
MIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JEHUCTBYIOIIEE 3HAYEHHE CHJIBI TOKA H
HaIpsHKEHUS.

Tpancdopmarop. [IponsBoacTBO, mepeaada u MOTPEOICHUE AIEKTPUUSCKON
DHEPrur. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3IEKTpodHepruu. Kymbrypa
VCITOJIB30BAHUS JIEKTPOSHEPTUH B IIOBCETHEBHOM KU3HU.

TexHudeckue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: JIIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, JIMHUU 3JIEKTpOINepeaay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KoyieOaTebHON CHCTEMBbI (MIPY>KUHHBIA WIIH
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

Hab6mronenue pe3onanca.

CB0oOOHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHUI.

Pe3onanc mnpu mOCIENOBATEIBHOM COEJUHEHHHM PE3UCTOPA, KaTYIIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb IMHUY 3JIEKTPOIIEPEIaUu.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol

HccnenoBanre 3aBUCUMOCTH MEPHOAA MajbIX KOJIEOAHUM Ipy3a HA HUTU OT
JUTUHBI HUTH U MacChl Tpy3a.

HccnenoBanne TMEPEMEHHOTO TOKa B LENM W3 MOCIEA0BATEIBHO
COEIMHCHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUMHbBLE 60THbL

MexaHnnueckue BOJHBI, ycioBusi pacrnpocTtpaneHus. Ilepuon. CkopocTh
pacrpocTpaHeHus U JJjuHa BOJIHBL. llomepedHble W MPOAOJBHBIC BOJIHBI.
HNuTtepdepenius u nu@pakuust MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3Byka. I'poMkocth 3Byka. Bricora Tona. TemOp 3Byka.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CIIOBHS HU3JIYyYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanusa BektopoB E, B, V B anektpomarautHoi BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaK€HUE, MpeJIOMJICHUE, ToJsipu3anus, Tudpaxuus,
unrepdepeniuss. CKopocTh 3JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€eKTPOMarHUTHBIX BOJH. [[pruMeHeHnEe 3IeKTpOMAarHUTHBIX BOJH B
TEXHHUKE U OBITY.

[IpuHLMTBI paguOCBsI3U U TelleBUAeHUA. Pagronokanusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CpeIbl.

TexHuyeckue yCTpPOMCTBa M MPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEIUIMHE, pajap,
paanoNpPUEMHUK, TeTIEBU30p, aHTeHHa, TenedoH, CBYU-nieun.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTPaHEHUE TTOTIEPEUHBIX U TTPOJIOJIBHBIX BOJIH.

Komne06mromeecs Te10 Kak UCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6mronenue uarepdepenimm u nudpakiimm MEXaHMIECKUX BOJTH.

3BYKOBOW PE30HAHC.

HaOmronenue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTYA0U U
4acTOTOM KOJeOaHUM.



HccnenoBaHnre  CBOMCTB — 3JIEKTPOMAarHUTHBIX — BOJIH: OTpa)KeHUe,
npesioMJIeHUE, Nojspu3anus, Judpakius, uHTephepeHITus.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpsMonmHENHHOE pacnpoCTpaHEHHE CBETa B
ogHopoaHouU cpexe. JIyu ceera. TouedHbI HCTOYHHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. llocTpoeHue n300pakeHUil B
IJIOCKOM 3€pKaJe.

[TpenomiieHue cBeTa. 3aKOHBI IIPEIOMIIEHUS CBeTa. AOCOIIOTHBIN IIOKa3aTeNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIi yroa MOJHOIO
BHYTPEHHETO OTPAKEHUSI.

Jucnepcus ceera. CioxHbI coctaB 0enoro ceta. LIBerT.

ColOuparomie U pacceuBaromiue JuH3bl. ToHkass nuH3a. DokycHoe
pacCTOsIHME W ONTHYECKas cuiia TOHKOM JMH3blL. [locTpoeHne m3o0paxkeHuid B
COOMPAIOIINX U pacceuBaroluX JHH3aX. DopMyna TOHKOW JIMH3bI. YBEIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenebl IPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WHTepdepenuus cBera. KorepeHTHbIE HCTOYHMKHU.
VYcnoBuss HaOMOOEHWS MAaKCUMyMOB M MHUHHMYMOB B HWHTEpP(EpPEHIIMOHHOU
KApTUHE OT JBYX CUH(Aa3HBIX KOTEPEHTHBIX UICTOYHUKOB.

Hudpaknuss cBera. JudpakunoHHass pemeTka. YclIoBUE HaAOIOIECHUS
IJIABHBIX ~MAakKCHMyMOB IIpHM IaJ€HHH MOHOXpPOMAaTHMYECKOTO CBETa Ha
TU(PPaKIUOHHYIO PEIICTKY.

[Tonspuzamnus ceera.

TexHu4ecKue yCTpPOMCTBAa M MNPAKTUYECKOE NPHMEHEHHWE: OYKH, JIyIa,
¢doroanmnapar, NPOEKIMOHHBINA amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHas
OITHKA, TU(PPaKIMOHHAS PEHICTKA, TOJIIPOU/I.

Jlemoncmpayuu

[IpssMOJIMHEHOE pPACIIPOCTPAHEHHE, OTPAXKEHUE M IPEIOMIICHUE CBETA.
OnTuyeckue npuOOpBHI.

[TonHoe BHyTpeHHEe oTpakeHre. Mojellb CBETOBOIA.

HccnenoBanre CBONCTB U300paKEHUM B JIMH3AX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Habmronerune natepdepeHIIny CBeTa.

Hab6mronenune nudpakmuu ceeta.

HaOGmronenue nucnepcuu cBera.

[Tonydyenue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tonydyenue criekTpa ¢ MOMOIIbIO AUGPAKIUOHHON PELICTKH.

HabGnronenue nonsipu3anuu CBETA.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol



N3mepenue nokasarens NpeioMIICHUS CTEKJIA.
HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenue nucnepcuu cBera.

Pa3nes 6. OcHOBBI crienAIbHON TEOPUHM OTHOCUTEIBLHOCTH

['panunbl  NPUMEHHMMOCTH  KJIACCHYECKOM  MexaHuku.  [loctynartsl
CIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTA: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETa B BaKyyMe, IPUHIMUI OTHOCUTEIBHOCTH DWHINTEHHA.

OTHOCHUTEIIBHOCTD OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH M COKpPAICHUE
JUTVHBI.

OHeprus U UMITYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs13b MacChl C JHEPTUEH U UMITYJIbCOM PEIIATUBUCTCKON YACTULBI. DHEPTHUS
IIOKOS.

Pasznen 7. KBantoBasi puszuka

Tema 1. Jnemenmot K6aHM OGO ONMUKU

®otonbl. opmyna [lnanka cBsi3u s3HEpruu GOTOHA C €r0 YaCTOTON. DHEprus
U UMITYJIbC (POTOHA.

OtkpeiTre U uccnenoBanue pororpdexra. Onpitel A. I'. CroneroBa. 3aKOHbI
doToapdexra. YpaBHenue OiiHmTerHa 11 poTodpdekra. «KpacHas rpaHuma»
dboToaddexra.

JHaBnenne cBera. OnbiThl I1. H. JleOGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHUYecKue YCTPONCTBA U MPAKTHUYECKOE MPUMEHEHHE: (POTODJIEMEHT,
dboTomaTYMK, CoJTHEUHAas Oarapes, CBETOANO/I.

Jlemoncmpayuu

®oTo3dheKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHelHETO GoToddexTa.

CBeToauon.

Conneunas 6aTapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmwiTel Pe3epdopaa mo paccessHUIO o -4acTHIL.
IImanerapHas mognenbs aroma. Ilocrymarsl bopa. M3nyueHue u 1orjoiieHue
(GOTOHOB MpU TEpexoje aToMa C OJHOTO YpPOBHA JHEPruuM Ha Apyrou. Bumwl
cnekTpoB. CIIEKTp YpPOBHEW 3HEPTUH aToMa BOAOPO/a.

BomHoBble cBolicTBa yactull. Bonuel ne bpoina. KoprnyckynsspHo-BoaHOBOM
Ty aJlu3M.

CIOHTaHHOE U BBIHYKJICHHOE U3JTyYEHUE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Ornpenenenue AJIMHBI BOJIHBI JIa3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, rabopamopmvie pabomol

Habnronenue TMHEHyaToro CrexkTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIIME CIIOKHOCTh CTpoeHus sAnapa. OTKpbITHE
paguoaktuBHOCTH.  OmbiTel  Pesepdopma 1mo  ompedenieHHI0  cocTaBa
paanoakTuBHOro wu3nydeHus. CpoiicTBa anbda-, OeTa-, TaMMa-U3IyUYCHUS.
BnusHue paair0aKTUBHOCTH Ha KUBbIE OPraHU3MBI.

OtkpeiTHE NpOoTOHAa M HeilTpoHa. HykionHas mopens sgapa I'eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio siapa. M30Tormsl.

Anbba-pacnaa. ODIEKTPOHHBI U TO3UTPOHHBIM Oera-pacnazn. [amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3U HYKJIOHOB B szipe. SnepHbie cuibl. Jlepekt Macchl sapa.

Snepnbie peakuuu. [lenenue u cuHTE3 AIEP.

SAnepuwiii peaktop. Tepmosiaepusiii cunte3. IIpoOiaeMbl U MEPCHEKTHUBBI
AJIEPHOU SHEPTETUKHU. DKOJOTUYECKHUE ACIIEKTHI IEPHON SHEPTETHKHU.

DneMeHTapHble YacTULlbl. OTKPBITUE MO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTalbHbIe B3aUMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUpA.

TexHUYeCcKHe yCTpOMCTBA M MPAKTUYECKOE ITPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CUeTYMK HOHUBUPYIOIIUX YACTHII.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol

HccnenoBanre TpekoB 4acTHIL (110 TOTOBBIM (poTorpadusim).

Pa3znen 8. DieMeHTbI AaCTPOHOMMH M ACTPOPUZUKHU

Otansl pa3BuTHs acTpoHoMuU. [IpukiIagHOE 1 MUPOBO33PEHUYECKOE 3HAUCHHE
aCTPOHOMMH.

Bun 3B&3gHoro Heba. Co3Be3mus, SpKHe 3BE3/bI, IUIAHETHI, WX BHIAMOC
JIBUOKEHHUE.

ComnHeunas cucrema.

Cosnne. ConHeuHass akTHMBHOCTh. Mcrounuk sHeprum CoJiHIIA U 3BE3I.
3BE3/bI, UX OCHOBHBIC XapaKTEpUCTHKHU. JlMarpamma «CHEKTpalibHBIA KJlacec —
CBETHMOCTBY». 3BE3JIbI TJIABHOHW ITOCJIEAOBATEIHLHOCTH. 3aBHCHUMOCTL «Macca —
CBETHMOCTbB» JIJISI 3B€3]1 TJIABHOM MOCIIEI0BATEIbHOCTH. BHYTpEHHEE CTpOCHUE



3Be3/1. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BoItonuKu CoJiHIa U
3BE3/1. DTanbl )KU3HU 3BE3.

Mneunbiii Ilyte — Hama [Mamaktuka. Ilonoxenue u nBuxenue CoyiHIA B
["amakTrke. Tunsl rasakTuk. Paguoranaktuku v kBas3apbl. UepHbIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa6067a. Pa3oeranue ranakTuk.
Teopus bonbiioro B3peiBa. PeMKkTOBOE U3TyYEHHE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepemennsie mpo6iemMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus

HaOnroieHusi HEBOOPYKEHHBIM TJIa30M C HCIOJb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUN JJI ONPEeNIeHUs MOJI0XKEHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31s1 CEBEPHOr0 MOJyIIapus U IPKUAE 3BE3/bI.

Hab6monenus B Teneckon Jlynsl, miianer, Mieunoro [lytu.

O0o01maouiee NOBTOPEHUE

Ponp Qu3uku ©U acTpOHOMHM B HSKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COIIMATILHOM M ATUYECKOU cepax NesaTeIbHOCTU YeIOBEeKa, POJib U MECTO (PU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOU HAy4YHOW KapTHHE MUPA, pOib (PU3UIECKON TeOpuun
B (GOpPMHUPOBAHUM TIPEACTABICHUM O (PU3NUECKOW KapTUHE MHUpPA, MECTO
bu3nUecKoil KapTUHBI MUpPA B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABICHUIN O MPUPO/IE.

MesxknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a3zoBoro ypoBHs B 11 kiacce ocyiiecTBisercs ¢
YUYETOM COJAEPKATEIbHBIX MEXIPEAMETHBIX CBS3€M C KypcamMu MaTeMaTHKH,
OMOJIOrMU, XUMHH, reorpaduu U TEXHOJIOTUH.

Meorxcnpeomemnvie nonwsimusi, CBSI3aHHBbIE C M3YYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHUWE, HAay4YHbId (aKT, TUrnoresa, (pu3nyeckas BEIWYMHA, 3aKOH,
TeopHsl, HaOIIOAEHUE, SKCIIEPUMEHT, MOJETUPOBAHNUE, MO/IEIIb, U3MEPEHUE.

Mamemamuxa: pelIeHUWE CUCTEMBbl YPAaBHEHUH, TPUIOHOMETPUUYECKUE
(GYHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXAECTBO, BEKTOPHl U MX IPOEKIMH HA OCU KOOPIAWHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIUH, MPU3HAKU TMOJI00US TPEYroJbHUKOB,
OTIpeJIeIICHHE TUIOMAIN TUIOCKUX (puryp u o6beMa Ted.

bBuonocus: snektpuyeckue SBIECHUS B JKMBOW NpUpOJE, KoJjebaTeabHbIe
JBUKEHHS B )KUBOW IPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUE
paavanuy Ha )KUBbIE OpTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPIBIX
TeJI, MEXaHW3Mbl O0O0pa30BaHUS KPUCTALIMYECKONW PEMICTKH, CIEeKTPaTbHBINI
aHasus.



l'eocpagpusa: marHWTHBIE TIOMIOCA 3€MJIM, 3aJ€KH MArHUTHBIX DY,
(boTOCHEMKA 3eMHOM OBEPXHOCTH, MPEICKAa3aHUE 3eMIIETPSICEHUH.

Texnonoeus: JNUHUM BJEKTpONEpenady, TEHEpaTop IMEePEeMEHHOrO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS TI€4Yb, pagap, PaguONpPUEMHUK, TEJIECBU30D,
anteHHa, tenedoH, CBU-neub, NMpOEKIIMOHHBIA ammapar, BOJOKOHHAsl OMNTHKA,
coJiIHEeYHas Oarapes.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIIET'O OBPA3OBAHMUSA

OcBoenne yudeOHOro mpeamera «®Pu3MKa» Ha YpPOBHE CpPEIHErO OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHKEHUE CICTYIOUTUX
JMYHOCTHBIX, METAPEMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS Y4eOHOro mpeamera «Ou3nka» AOJKHbBI
OTpaxkaTb TOTOBHOCTb M CIIOCOOHOCTh OOYyYaloIUXCi PYKOBOICTBOBATHCA
c(hOpMUPOBAHHOW BHYTPEHHEH MO3WULIMEN JIMYHOCTU, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHUW, COOTBETCTBYIOIINX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCHMCKOro OOIIEeCTBA, PACHIUPEHUE >KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOLIECCE peaU3alMd OCHOBHBIX HAIpPaBJICHUIN
BOCIIUTATENIBHON IESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpa;Ka1aHCcKOro BOCIIATAHUSI:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIIMK 00YYAIOIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEUETIOBEUYECKUX T'YMAaHUCTHUECKHX U
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIIBHOCTh B MHTEPECAX TI'PaXKIAHCKOIO
o0111ecTBa, y4aCTBOBATh B CAMOYITPaBJICHUH B 00pa30BaTEILHON OpraHu3alliu;

YMEHHE B3aUMO/ICHCTBOBATH C COLIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBHHU C
X QYHKIUSIMU U HA3HAUYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOUN U BOJIOHTEPCKOM 1€ TENBHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOH UJICHTUYHOCTH,
NaTpUOTU3MA;

IIEHHOCTHOE OTHOIIEHHE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUCHBIX B 00J1aCTH (DM3HKHU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMS;

CIIOCOOHOCTH OIIEHMBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIIC B
JEATEeIIbBHOCTH YUCHOTO;

OCO3HAHME JTUYHOTO BKJIa/Ia B TOCTPOEHUE YCTOMIMBOTO OYAyIIEero;

4) 3CTETHYECKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOIIIEHUE K MUPY, BKJIIOUYasl SCTETUKY HaydYHOTO TBOPYECTBA,
NpUCYIIEro (PU3NYECKON HAyKe;



5) Tpya0BOr0 BOCIIUTAHUSI:

WHTEpPEC K Pa3NMYHbIM cdepam TpodecCHOHATHLHON NeSTeTbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PM3UKOM M TEXHUKOM, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynyien mpodeccuu v peaan30BbIBaTh COOCTBEHHBIC KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIACTH
(bU3UKY HA TIPOTSHKEHUU BCEH KU3HH;

6) 3K0J10rHYeCcKOr0 BOCITUTAHUSI:

c(hOpPMHPOBAHHOCTh JKOJOTUUYECKONW KYJNbTYphl, OCO3HAHHE TIJI00aTBHOTO
XapaKTepa SKOJOTUYECKUX TTPOOIeMm;

IUTAaHUPOBAHKE U OCYILECTBIICHUE JACHCTBUIN B OKPY>KaIOIIEH cpejie Ha OCHOBE
3HAHMS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

pacllMpeHue OmbITa JEATCIIBHOCTH SKOJIOTUYECKOW HaNpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH M0 PU3HKE;

7) HEeHHOCTH HAYYHOTO TO3HAHMSA:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UICCKON HAYKH;

OCO3HAaHHUE IEHHOCTH HAy4YHON [IE€SITENIbHOCTH, TOTOBHOCTH B MPOLIECCE
U3ydyeHHUsT (PUBMKKA  OCYIIECTBJISITh  MNPOEKTHYID M HCCIIEIOBATEIbCKYIO
NEeATEeILHOCTh MHINBHIYAIBHO U B TPYIITIC.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune aeiicTBUA:
CaMOCTOSITEIbHO  (OPMyIMpOBaTH W aKTyaJlU3UpPOBaTh  MPOOJIEMY,
paccMaTpuUBaTh €¢ BCECTOPOHHE;
ONPENEATh LENH JIEITEIbHOCTH, 3aaBaTh MapaMeTpbl U KPUTEPUU UX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTH M TMPOTHUBOPEYUS B  PacCMaTPUBAEMbBIX
bu3NYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUTAH PEIIECHUS MPOOJEMBI ¢ YYETOM aHaIn3a WMEIOIIMXCS
MaTepUAIIbHBIX U1 HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OIEHUBATh PUCKU MOCIIEICTBUIN IEATEIbHOCTH;
KOOPJIMHUPOBaTh ¥  BBHINOJHATH pabOTy B  YCIOBHSX  peajbHOTO,
BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUSI;
pa3BUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUN KU3HEHHBIX MPOOJIEM.
ba3oBble ucciaeaoBare/ibCKue 1efiCTBUSL:
BJIaJIETh HAYYHOW TEPMHUHOJIOTHEH, KITFOUEBBIMU MOHATUAMU U METOIAMHU
buznueckoil HayKu;



BJIAJICTh HABBIKAMHU y4e€OHO-MCCIICIOBATEIHCKON M MPOEKTHON JESITEIHHOCTH
B 00y1acTd (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METO/IOB peUIeHUsl 3a7ad (PU3NYECKOTO COACpKaHUs, MPUMEHEHHUIO PA3THMYHBIX
METO/I0B [TO3HAHUS;

BIAJCTh BHUJAMH JEATEIBHOCTH [0 TMOJYYEHHUIO HOBOTO 3HAHHUS, €ro
UHTEpHpETalii, MpPeoOpa3oBaHUI0O M MPUMEHEHUIO B PA3NIMUHBIX Yy4eOHBIX
CUTYaIHsIX, B TOM YHCJIC IPY CO3J]aHUHU YUEOHBIX TPOCKTOB B 001acT (PU3UKH;

BBISIBIIATh TMPUYMHHO-CIICJACTBEHHBIC CBS3M M aKTyaIM3WpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €¢ PEeIICHUs, HAXOJUTh apryMEeHTbl Ji JOKa3aTeIhCTBa
CBOMX YTBEPKJICHU, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHUS;

aHANMM3UPOBATh TIOJIYYCHHBIC B XOJE PEIICHHWs 3aJaddl  Pe3yJbTaThl,
KPUTUYECKHA OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCJIOBUSIX;

CTaBUTh W (opMyIupoBaTh COOCTBEHHBIE 3aJadyd B O00pa30BaTEIbHOU
JESATEILHOCTH, B TOM YKCIIE TIPU U3YyUYEHUU DUBUKY;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATh MPUOOPETCHHBIN OIIBIT;

YMETh TEPEHOCHUTh 3HAaHUA 10 (U3NKE B MPAKTHUECKYyl0 00JIacTh
KU3HEICATCITbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIE UJIEH, TIPE/JIaraTh OPUTUHAIIBHBIE MIOJIX0/IbI U PEIICHMUS;

CTaBUTH POOJIEMBI U 3a]1a4H, TOMYCKAIOI1E aTbTePHATUBHBIC PEIICHMUS.

Pabora ¢ unpopmanmeii:

BJIAJICTh HABBIKAMHU TOJIyYeHHS HHGOpMAMKU (PU3NYECKOTO COJEpkKaHUS U3
WCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOSITEJIBHO OCYIIECTBIATh TOUCK, aHAJIN3,
CUCTEMATHU3AIMI0 W WHTEPIPETAlnI0 WH(POpPMAIMK pPa3IUYHBIX BUIOB U (HOPM
MIpEeJCTABIICHHUS;

OIICHUBATh JIOCTOBEPHOCTH HH(MOPMAITUH;

WCIIOJIB30BaTh  CPENCTBAa  HMH(POPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUIA B PEIICHUU KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U OPraHU3aIMOHHBIX
3a1a4 ¢ CcOOMIOJIeHHeM TpeOOBaHUN SPrOHOMHMKH, TEXHHUKH OE€30IacHOCTH,
TUTHCHBI, pPEeCypcocOepeKeHHUs, TPaBOBBIX M JTHYECKHX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co3faBaTh TEKCThl (PU3MUYECKOTO COAEp>KaHUS B pa3IMyHBIX (dopmarax ¢
y4€TOM Ha3zHAYeHUs] HHPOPMAIIUU | TIEIICBOM ayIUTOPHUH, BEIOMpAs ONTUMAIIbHYIO
dbopMy TpeICTaBIICHUS U BU3yaJIU3aIiu.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHUA:
OCYIIECTBJIATh OOIeHne Ha Yypokax GU3UKA HW BO  BHE-YPOUHOU
JEATEIbHOCTH;



pacro3HaBaTh MPEANOCBUIKM KOH(PIMKTHBIX CHUTyallMd M CMSr4aTh
KOH(JIMKTHI;

pPa3BEpPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIOJIb30BaHUEM
S3BIKOBBIX CPEJICTB;

INOHMMATh U HCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX JIEHCTBUH C Y4YETOM OOIIUX
WHTEPECOB U BO3MOYKHOCTEN Ka)KJOr0 4jieHA KOJUIEKTUBA;

OPUHUMATh 1M  COBMECTHOM  JI€ATE€IbHOCTH, OpPraHu30BBIBATH U
KOOPAMHHUPOBATh JEUCTBUSA IO €€ JOCTUKEHHUIO: COCTaBIIATh IUIAH JEHCTBUA,
pacnpeneniaTb pold C y4e€TOM MHEHUIH YYaCTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAa4YECTBO CBOETO BKJIAaJa M KaXJAOT0 YYACTHUKA KOMAaHIbl B
o0l pe3yapTaT o pa3padOTaHHBIM KPUTEPUSIM;

npejaraTb HOBBIE IMPOEKThI, OLEHUBAaTh HJEH C I[O3ULIUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISTh IO3UTHBHOE CTPATETMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO  BOOOpaKeHHE, OBITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranusauus:

CaMOCTOSITENTFHO OCYIIECTBIISTh MO3HABATEIbHYIO ACSITEILHOCTh B 00JacTH
GU3MKK ¥ aCTPOHOMHUHM, BBIABISATH NPOOJIEMBI, CTaBUTh U (POPMYIHPOBATH
COOCTBEHHBIC 3aJ1a4H;

CaMOCTOSITENTFHO COCTaBJATh IUTAH PEIICHHs] PACUCTHBIX M KauyeCTBEHHBIX
3a7a4, MJIaH BHIMOJHEHUS MPAKTUIECKOW paObOThI C YIETOM MMEIOLITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pactMpsITh paMKH Yy4eOHOTO TMpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHUIA;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTUPOBaTh €ro, Oparh Ha ceds
OTBETCTBEHHOCTH 3a pelieHue;

OIICHUBATh MPUOOPETEHHBIH OIIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO JPYAUIMH B 00JacTu
(U3UKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBCHb.

CaMOKOHTPOJIb, IMOLUMOHAIbHBII HHTE/IEKT:

JaBaTh OICHKY HOBBIM CHTYaIlUsIM, BHOCUTHb KOPPEKTHUBHI B JICSTCIBHOCTD,
OIICHUBATh COOTBETCTBHE PE3YIHTATOB IICIISIM;

BIAJCTh HABBIKAMH  TO3HABATENIbHOW  pedieKcMr KaKk  OCO3HaHUsA
COBEpIIIACMBIX JICWCTBHH M MBICIUTEIBHBIX IIPOIIECCOB, WX PE3yJbTaTOB U
OCHOBAHMUI;



WCITIOJIB30BATh MPUEMBI pedIIEKCHH NIJIsi OIEHKH CHUTYaIlid, BEIOOpA BEPHOTO
pelieHus;

YMETh OIIEHWBATh PUCKH M CBOCBPEMEHHO MPUHUMAThL PEIICHUS M0 UX
CHU)KCHHUIO;

NpUHUMATh MOTHBBI W apryMEHThl APYrMX IMpU aHaAIU3€ pe3ylIbTaToOB
NEeSTEeIbHOCTH;

MPUHUMATh Ce0sl, MOHUMAas CBOU HEJOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTHMX TPH aHAINU3E pe3yIbTaToOB
NEeSATEeIbHOCTH;

IpU3HaBaTh CBOC MPABO U MPABO JIPYTUX HA OLUIHOKH.

B mpouecce nocTHKEHHS JIMYHOCTHBIX PE3yJIbTAaTOB OCBOEHUS MPOTPAMMBI
no ¢u3MKe sl YPOBHS CpEAHEro oOmero ooOpa3oBaHus y OOyYarolmuxcs
COBEpUICHCTBYETCS HMOIMOHAIIbHBIN UHTEJIEKT, MpeAnoararonmii
Cc(OpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIOYAIOUIETO CIIOCOOHOCTh IOHUMATh CBOC SMOLMOHAIIBHOE
COCTOSIHHE, BUCTh HAIPABICHUS Pa3BUTHI COOCTBEHHOM AMOLIMOHAIBHOMN chepshl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUs, BKIIIOYAIOMIETO CaMOKOHTPOJIb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOC IIOBEJEHHE, CIOCOOHOCTh aJanTHpPOBAThCS K
HYMOIMOHAIILHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIH, BKIIOYAIOIICH CTPEMJICHUE K TOCTIDKCHHIO ETH U
yCrexy, ONTHMHU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATH HCXOJS M3 CBOHUX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TMpPH OCYIIECTBICHUH OOIIEHUs, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITFOUAOIIHNX CITOCOOHOCTh BHICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIIATH MHTEPEC U pa3perniaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenuss B 10 kJiacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YUAIOIIUXCA YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3MKU B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YyHOW KapTUHBI MHpaA, B PA3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B IPAKTUYECKON IESITEIbHOCTH JIHOJIEH;

YUUTHIBaTh TPAHUIBl TMPUMEHEHHMS] HU3YyUYEHHBIX (PU3UUECKUX MOeIei:
MaTepuaibHas TOYKa, MHEpLHUAIbHAs CUCTEMa OTCYETa, aOCOTIOTHO TBEPJOE TENO,
WJCAJbHBIN a3, MOJEIN CTPOEHUS T'a30B, JKUAKOCTEH M TBEPIBIX TEJ, TOUECUHBIN
AIIEKTPUYECKUI 3aps]l IPpU pelIeHuH PU3NUECKUX 3a/1ay;



pacno3HaBaTh (PU3UYECKUE SIBICHUS (TIPOIECCHI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOPUH CTPOCHUS BEIIECTBA U
ANEKTPOAUHAMUKHU:  PABHOMEPHOE H  PABHOYCKOPEHHOE  MPAMOJIMHENHOE
JBIKEHUE, CBOOOJHOE TMAaJeHHE Tel, [BI)KEHHE IO OKPY>KHOCTH, HWHEpPIUS,
B3auMoieiicTBre Ten, AU Gy3us, OpOyHOBCKOE ABMKEHUE, CTPOCHHUE KHUIAKOCTEH
Y TBEPABIX TN, U3MEHEHNE 00bEMa TeJ IPU HarpeBaHUM (OXJIAXIECHHUH ), TEIJIOBOE
paBHOBECHE, HUCHApEHUE, KOHJECHCALMS, IUJIABJICHUE, KPUCTAJUIM3ALMS, KHUIIEHUE,
BJI&YKHOCTh BO3]1yXa, TOBBIIIEHUE IaBJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPBITOM
COoCyle, CBSI3b MEXKJIYy IapaMeTpaMu COCTOSHHMS Tra3a B H30Mpoleccax,
AJIEKTpHU3aIMs Tell, B3aUMOJEHCTBHE 3apsI0B;

OMKCHIBATh MEXAHWYECKOE NBIKCHHE, HCTONB3YsSd (PU3MUCCKHE BEITUYHHBL:
KOOpJIMHATa, NyTh, IMEpPEMEUIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Tena, cuia,
UMITYJIbC T€Jla, KHHETUYECKasi SHEprus, MOTCHINAIbHAs SHEPrusi, MEXaHUYECKas
paboTa, MexaHWYeCKas MOIIHOCTb, IPU ONHCAHUM TPABWIBHO TPAKTOBATh
(GU3UYECKUIT CMBICT MCHOJIB3YEMbIX BEJIWYUH, WX OOO3HAUEHUS U €IUHUIIBI,
HaxOAUTh (OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMYHMHY C APYTUMHU
BEJINYMHAMU;

ONMUCHIBATh HM3YYECHHBIE TEIUIOBBIE CBOWCTBA TEI M TEIUIOBBIE SIBICHUS,
UCTIONIb3Ysl (DU3MYECKHE BEJMYMHBL: JIaBJIEHWE Tra3za, TeMIeparypa, CpeIHss
KUHETUYECKash SHEPIUsl XaOTUYECKOTO JIBHXKEHUS MOJIEKYJ, CPEIHEKBAIPAaTUYHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIJIOThl, BHYTPEHHsISI 2HEprus, padbota rasa,
KOd(PPUIIMEHT TMOJIE3HOTO JCHCTBUS TEIUIOBOTO JBUTATENS; MPU OMUCAHUU
MPaBUJIBLHO TPaKTOBaTh (DU3UYECKUN CMBICI UCIHOJIb3YeMbIX BEJIMYUH, UX
0o0O3HAaUeHUsT W EIUHUIBI, HaXOIUTh (OPMYIbI, CBS3BIBAIONINE JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIE AIICKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (HU3UUECKUE BEIWYUHBI: JJICKTPUUYCCKUIN 3apsi,
AIIEKTPUUYECKOE T10JIe, HAMPSHKEHHOCTD MMOJIsl, MMOTEHIUAJI, PA3HOCTh MOTEHIIMAJIOB;
IpU  ONHCAHWM TIPABWJIBHO TPAKTOBATh (DU3HUUECKUH CMBICI HCIOIb3YEMbIX
BEITMYMH, WX OOO3HAYECHHS W EIAWHMIIBI, YKa3bIBaTh (HOPMYIIBI, CBSI3BIBAIOIIHE
JTAaHHYIO0 (PU3UYECKYIO BEJIUYUHY C IPYTUMHU BEJIMUYNHAMU;

aHaJTU3UPOBaTh (PU3UYECKUE TPOILIECCHI U SIBICHUS, UCTOJIb3Ys (HDU3UUECKUE
3aKOHBI W MIPUHIUNBL: 3aKOH BceMupHOTo TsAroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHEHHS MEXAHWYECKOW OHHEPTHH, 3aKOH COXPAaHEHHS WMITYJIbCa,
NPUHLNN CYNEPHO3ULUA CHUJI, MPUHLMUII PABHONPABUS WHEPUUAIBHBIX CHCTEM
OTCUETa, MOJICKYJSIPHO-KUHETUYECKYIO TEOPHUI0 CTPOCHHUS BEIIECTBA, Ta30BBIC
3aKOHBI, CBA3b CpeHEN KMHETUYECKOW PHEPTUU TEIUIOBOTO JBUKEHUSI MOJICKYJI C
aOCOIOTHOM TeMIiepaTypou, MEepPBbIi 3aKOH TEPMOJAMHAMHUKU, 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsaa, 3akoH KynoHa, mpu 3TOM pa3iinyarh CIOBECHYIO



(bOpMyITHUPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUIIbI,
00J1acTH) IPUMEHUMOCTH;

OOBSICHSATH OCHOBHBIC MPHUHIMIIBI JEHCTBUS MAalIWH, MPUOOPOB |
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBHUS UX OE30MACHOTO HCIOIb30BAHUS B
MOBCEHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI IO HCCIACAOBAHUIO (PU3UYECKUX SIBICHUU U
MPOLIECCOB C HCIONb30BAHUEM TMPSMBIX M KOCBEHHBIX H3MEPEHHM, MPU HTOM
dbopmynaupoBath TpoOJeMy/3amady H THIOTE3y Yy4eOHOTO  OAKCIEPHUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO O00OpYAOBaHHUSA, MPOBOAUTH OMBIT U
bopMyIMpOBaTh BHIBOIBI,

OCYUIIECTBJIAThH MPSIMbIe U KOCBEHHbIE U3MEPEHUSI (PU3MUECKUX BETUYHUH, MIPU
3TOM BBIOMpaTh ONTHUMAJIBHBIN CIOCO0 M3MEPEHHs] W HCIOJB30BaTh W3BECTHHIC
METO/Ibl OLICHKHU MOTPEITHOCTEN U3MEPEHHUI;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (U3NYECKUMHU  BEIMUYMHAMHU  C
UCIOJIb30BaHUEM TMPSAMBIX H3MEPEHUN, NMPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(buKCUpOBaTh PE3yNIbTATHl MOJYYEHHON 3aBUCHUMOCTH (U3MUECKUX BEIUYUH B
BUJIe Ta0nuil U TpaduKOB, IeTIaTh BHIBOBI 110 pe3yIbTaTaM UCCIICTOBAHMS,

cobiroaTh npaBuia 0€30MacHOTO TpyJa MpHU MPOBEICHUM HCCIEIOBAHUI B
pamMKax Y4eOHOIro OSKCHEpUMEHTa, Y4YeOHO-MCCIEAOBATEIbCKOM M IMPOEKTHOM
JESTEIIBHOCTH C HCIIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOPaTOPHOIO
000opy1I0BaHUS;

pemaTh pacueTHbIE 3aJayd C SBHO 33JaHHOW (PU3UYECKOW MOJEINbIO,
UCTIONB3YS (hr3HUecKne 3aKOHBI U MPUHIIMIIEI, HA OCHOBE aHaJIM3a yCIOBHS 3aa4u
BBIOMPATh (PU3UYECKYIO MOJIENb, BBIACHATh (GU3UUYECKUE BEIMYUHBI U (HOPMYIIBI,
HEOOXOJUMbIe NIl €¢ pElIeHUs, NMPOBOJIUTH PacueThl M OIEHMBATh PEATbHOCTH
MOJTy4YEHHOTO 3HaUeHUs (PU3MUECKOIN BEININHBI;

pelaTh KaueCTBEHHBIE 3aJaUH: BHICTPAUBATh JIOTUYECKU HEMPOTUBOPEUUBYIO
IENOYKY PacCyXICHHUU C OMOpPOH Ha HM3yYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYECKHEC SIBJICHNUS,

UCTOJb30BaTh  MpPU  pEIIeHUH  y4yeOHBIX  3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTUU I MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIUU
U TpEeJICTaBICHNs Y4eOHON U HAYyYHO-TIOMYJISIpHOM MHGOpPMAILMH, MOTYyYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTyIaeMyi0 HH()OPMAITHIO;

MPUBOIUTH MPUMEPHI BKJIAJa POCCUUCKUX U 3apYOEKHBIX YICHBIX-(U3HKOB B
pa3BUTHE HAyKH, OOBACHEHHE NPOLECCOB OKPYXAIOUIETO MHpa, B PAa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCTIONIb30BaTh TEOPETUUYCCKUE 3HAHMS MO (U3MKE B TIOBCETHEBHOU KU3HU
JUTsl o0ecriedeHus: 0€e30MacHOCTH MpU 0OpaleHUH ¢ NpUOOpaMHu U TEXHUUYECKUMHU



yCTPOMCTBaMHU, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBECHUS B OKPY XKaIOIel cpejie;

paboTath B TpYIIE C BBIIOJHEHHEM pa3JIMYHBIX COLMAIBHBIX PpOJEH,
IUTAHUPOBAaTh pabOTy TPYIIBL, PAMOHAIBHO pPACTIPEACNATh OOA3aHHOCTH H
IJIAHUPOBATH JICSITENILHOCTh B HECTAHIAPTHBIX CUTYAIlUSIX, aJIeKBaTHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYIIIbBI B pEHICHUE pacCMAaTPUBAEMON MTPOOIIEMBI.

K konmy oOyuenuss B 11 kJiacce mpeIMeTHBbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaxaTh cHOPMHUPOBAHHOCTD y O0YUAIOIINXCSI YMEHUI:

JIEMOHCTPHUPOBATh HA MpPUMEpax poJib U MecTOo (U3UKU B (HOPMHUPOBAHHUH
COBPEMEHHOW HAy4yHOW KapTUHbI MHpA, B PA3BUTHUM COBPEMEHHOW TEXHUKU WU
TEXHOJIOTUM, B MPAKTUYECKOU NEATEIBbHOCTH JIOJIEH, IEIOCTHOCTh U E€IMHCTBO
(bu3MYECKO KapTUHBI MUDA;

YYUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYCHHBIX (U3UICCKUX MOJCIICH:
TOYEYHBIN JJIEKTPUUECKUM 3apsAJl, JIyd CBETA, TOUCUHBIM UCTOYHUK CBETA, SIACPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sjipa MPU PeleHUU (U3HMUECKUX
3aj1ay;

pacno3HaBath (U3UYECKHUE SIBICHUS (TIPOLIECCHI) U OOBSACHITH UX HA OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKHN U KBAHTOBOW (DPM3UKHU: AJIEKTPUUECKasi MPOBOAUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JIEHCTBUS TOKAa, B3aUMOJECHCTBUE
MarHuTOB, JJICKTPOMAarHUTHasi WHIYKUWS, JEWCTBME MArHUTHOTO TIOJIA Ha
MPOBOJTHUK C TOKOM W JIBWDKYIIUHCS 3apsiji, dJEKTPOMArHUTHBIC KOJICOAHUS U
BOJIHBI, MPSMOJIMHEWHOE pacnpoCTpaHEHUE CBETa, OTPAXKEHUE, NPEIOMIICHHUE,
uHTepdepeHys, Audpaknus W TONAPU3alMs CBETa, JUCIEPCHsl CBETa,
dboTtoanekTpudeckuii 3pdext (hoTodrddheKT), CBeTOBOE AaBICHNES, BOSHUKHOBECHUE
JUHENYaTOro CHeKTpa aroMa BOJOPOJia, E€CTECTBEHHAass W HUCKYCCTBEHHAs
Pa0aKTUBHOCTH;

ONKCHIBaTh W3YYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUUECKHE, MAarHUTHBIC,
ONTUYECKHE,  DJIEKTPUYECKYIO  NPOBOJUMOCTh  Pa3IUYHBIX  CpeA) WU
AJIEKTPOMATHUTHBIC SBJICHHS (MPOILIECCHI), HCTONB3Ysl (U3HMUECKUE BEIMYMHBIL:
AIIEKTPUYECKUI 3apsij, CHiIa TOKA, 3JEKTPUUECKOE HaIpsDKEHUE, SJIEKTPUUYECKOe
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, JEKTPOABIKYIAsA CcUiia, padoTa TOKa,
WHAYKIIUS MarHATHOTO TIOJs, cwia Awmmepa, cwia JlopeHna, WHIYKTHBHOCTB
KaTYIIKWA, DHEPTUS SJIEKTPUYECKOrO0 M MArHUTHOTO TMOJEH, MEepUoa U YacToTa
KoseOaHuN B KoJeOaTeNbHOM KOHTYpe, 3apsii M CHJa TOKa B Ipolecce
TapMOHUYECKUX JJICKTPOMATHUTHBIX KoJieOaHWM, (OKYCHOE pPACCTOSHHE W
ONTHYECKasl CHUJia JIMH3bI, TIPU ONHUCAHWUU TPABUIBHO TPAKTOBATH (PU3UUECKHIA
CMBIC]T HCIIOJIb3YEMBIX BEIMYWH, WX OOO3HAYEHWS W CIWHHUIIBI, YKa3bIBaTh
dbopMysbl, CBS3BIBAIONIME JaHHYH (U3WYECKYI0 BEIMYUHY C JIPYTUMH
BEITUYMHAMU;



OMHUCHIBATh H3YYCHHBIE KBAHTOBBIE SBJICHHS W IPOILIECCHI, HCIOJIb3Ys
bu3nueckue BEIMYMHBI: CKOPOCTh S3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, MEPUOJ TOJIypaciaia, SHEPrus CBSI3U
aTOMHBIX SIIEpP, NPU OINHUCAHUM TPABWIBHO TPAKTOBATh (U3HUECKUI CMBICI
WCITOJIB3YEMBIX BEJMYMH, WX OOO3HAYCHHUS W CAWHUIIBI, YKa3bIBaTh (HOPMYIIBI,
CBSI3bIBAIONIME JaHHYIO (DU3UYECKYI0 BEIUYUHY C JIPYTUMHU BEJIUYMHAMH,
BBIYHCIIATH 3HaUeHHE (PU3NYECKON BEIMUHHBI;

aHANIM3UPOBaTh (PU3MUYECKHUE MPOIECCHl U SBIICHUS, UCIONB3YS (U3HUUECKUE
3aKOHBI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBRHOIO U MapaJuIeIbHOIO
COCMHEHUSI TPOBOJHUKOB, 3aKOH J[koyns—J/IeHIa, 3aKOH >3JIEKTPOMAarHUTHON
WHJYKINH, 3aKOH MPSMOJMHEHMHOTO pacrpoCTpaHEHUsl CBETA, 3aKOHbI OTPAXKEHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, ypaBHeHHE DWHIITeHHa s (oTodddekTa,
3aKOH COXPAHEHUs SHEPruH, 3aKOH COXPAHEHUSI UMITYJIbCa, 3aKOH COXPaHEHUS
AIEKTPUYECKOrO 3apsja, 3aKOH COXPAaHEHUs MacCOBOr0 4HMCIIa, OCTyJaThl bopa,
3aKOH PaJMOaKTUBHOIO pacmnaja, Mpy 3TOM pa3indyaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAKEHUE U YCIOBUS (TpaHHUIlbl, 00JacTH)
MPUMEHUMOCTH;

ONPENIENATh HAIIPABJICHHE BEKTOPA MHAYKIIMA MAarHUTHOIO MOJI TPOBOIHHUKA
C TOKOM, cujibl AMniepa u cuibl JlopeHia;

CTPOUTh U OINHCHIBATh H300pa)KEHUE, CO37AaBAEMOE IUIOCKUM 3EPKaJIOM,
TOHKOM JIMH30M;

BBITIOTHATh AKCIEPUMEHTHI IO MCCIEAOBAHUIO (PUBMUECKUX SIBICHUM U
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW: MNpPH 3TOM
dbopmyupoBaTh MpoOieMy/3ajady M THUIOTE3y Yy4eOHOro OIKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO OOOPYIOBaHUS, MPOBOAUTH OIBIT U
bopMyIHpOBaTh BHIBOJIHI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUsT (DU3NUECKUX BEIUYUH, MPU
TOM BBIOMpAaTh ONTUMAJIBHBINA CHOCOO M3MEPEHHUS W HUCIOJIb30BaTh W3BECTHHIC
METO/IbI OLICHKH IOTPEMIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (DU3WUYECKUX BEJIUYUMH C  HUCIOJIb30BaHUEM
OpSIMBIX M3MEPEHUM. MPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIMYUH B BUJE TAOJUIl U
rpaduKoB, 1eIaTh BEIBOABI IO pe3yjIbTaTaM UCCIICIOBAHNUS,

coOJII01aTh MpaBmiia 0€30MacHOT0 TPyJa MPU MPOBEICHUU HCCICIOBAaHUN B
paMKax yd4eOHOTO OJKCIEPUMEHTa, YYeOHO-MCCIIEOBATEIBCKON W IMPOCKTHOM
JEATEIIbBHOCTH C HWCIIOJIb30BaHUEM H3MEPUTENIBHBIX YCTPOMCTB U JIaOOPaTOPHOTO
000opy10BaHUS;

pemarh pacueTHbIE 3aJa4dl C SBHO 3aJlaHHON (DU3UYECKON MOJEIbIO,
UCIIOJTB3Ysl (PM3UYECKUE 3aKOHBI U MIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a1a4u



BbIOHpaTh (PU3UYECKYIO MOJEINb, BBIACIATh (DU3MUECKHE BETUYUHBI U (DOPMYIIHI,
HEOOXOJUMBIE ISl €¢ PEIICHHUs, NMPOBOJUTH PAcUCThl M OLIEHHWBATH PEaIbHOCTh
HOJIy4YEHHOTr'0 3HaueHus (PU3NUECKOI BEJINUNHBI;

pelaTh KaueCTBEHHbIE 3aJau: BBICTPAUBATh JIOTHYECKH HEITPOTUBOPEUUBYIO
LENOYKY PacCyXIECHHUH C OMOpPOM Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
bu3nYecKue SIBICHUS;

UCIIOJIb30BaTh ~ MpPU  pPEIIEHHMH  y4eOHbIX  3aJad  COBPEMEHHBIE
MH(GOPMALIMOHHBIE TEXHOJIOTUU JUISI TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U NPEJCTABJICHUS y4eOHON U HAYYHO-TIOMYJIApHOW MH(pOpMalLHU, MOJYyYEHHOU U3
Pa3IMYHbIX UCTOYHUKOB, KPUTUYECKU aHAJIU3UPOBATH [IOJIy4aeMy0 HH(POPMAILUIO;

OOBSICHATh TPHUHIMIBI JEHCTBUS MAIIUH, NPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inyaTh yCIOBUSA UX 0€30MaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

NPUBOJNUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUCHBIX-(PU3HKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE MPOLIECCOB OKPYXKAIOIIEr0o MHUpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHIl;

UCITI0JIb30BaTh TEOPETHUYECKUE 3HAHUSA MO (U3MKE B MOBCEIHEBHOW KU3HU
JUIsl o0ecrieyeHus: 0€30MacHOCTH MpHU O0palleHuH ¢ NpUOOpaMH M TEXHUYECKHUMHU
YCTPOMCTBAMM, NIl COXPAHEHHS 30POBbS U COOJIIOIECHUS HOPM 3KOJOTHYECKOIrO
IIOBEJICHUS B OKPYXKAIOILEH CpEAE;

paboTaTh B TpyINIE C BHIIOJHEHUEM pa3IUYHbIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATH PpabOTy TPYNIlbl, PALHUOHAIBHO paCHpEeAeNsTh OOS3aHHOCTH H
IJIAHUPOBATH JESTENIbHOCTh B HECTAHIAPTHBIX CUTYAlUSX, aJ€KBaTHO OILIEHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYIIIbI B pELIEHUE PACCMATPUBAEMON MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
N HaumenoBanu | KosmnvecTBo 4acos JJIeKTPOHHbIE Cnucok urtorosbix | Cnoco0sbl
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TeM o0pa3oBaTe/ibHbIE pe3yJbTaToB ¢ HUTOTOBBIX
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NMPOrpaMmblI pecypchl YKAa3aHUEM 3TaNnoB | IUIAHUPYEMbIX
ux ¢popMupoBaHus | Pe3yabTATOB
Paznen 1. DU3UKA U METO/JbI HAYUYHOI'O ITIO3HAHUSA
JIEMOHCTPUPOBATH
Ha IIpUMeEpax poiib
U MeCTO (PU3HKH B
¢dbopMupoBaHUU
s i COBpGMGiHHOPI
bu6mmoreka [JOK HAy4YHOU KapTUHBI
METO/IbI
1.1 2 1 https://m.edsoo.ru/7f41bf | wmupa, B pa3BUTHH
Hay4HOI'0 .
12 COBPEMEHHOI
MO3HAHUS
TEXHUKHU U
TEXHOJIOTHI, B
MIPaKTUYECKON
JIeATeTLHOCTH
Ioaen
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK OIKCKIBATH
2.1 Kunemartuka 5 4 https://m.edsoo.ru/7f41bf MEXaHUYEeCKOe
12 JIBIDKCHHE,
HACTIONB3YSI P
29 Tunavmxa 7 3 bu6mmoreka [IOK y D11(9:05(
https://m.edsoo.ru/7f41bf | dQusnueckue MPAKTHKO-
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2.3

3aKOHEBI
COXpaHEHHUS B
MEXaHUKE

bu6mmoreka [IOK

https://m.edsoo.ru/7f41bf

72

BEJIMYUHBI:
KOOp/AMHATA, MyTh,
nepeMenieHue,
CKOpOCTb,
yYCKOpEHue, Macca
Telna, CUja,
UMITYJIbC TENIa,
KUHETHYECKast
SHEPTHUs,
MOTEHIHATIbHAS
SHEPTHUs,
MeXaHu4ecKas
pabora,
MeXaHu4ecKas
MOIIHOCTb; MPH
ONHCAaHUH
MPaBUIHHO
TPaKTOBATh
(bu3nyecKuil CMbICI
HCTIOJIb3yEMBIX
BEJIMYMH, UX
0003HaueHUs U
eIMHUIIBI,
HaXO/UTh
bopMyIbI,
CBSI3BIBAIOIIINE
TAHHYIO
¢buznyecKyro
BEJIMYHMHY C
JPYTUMH

OPUEHTUPOBAHHBI
X 3a1a4

[IpakTnueckas
pabora
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BCIIMYHNHaAMU.

Hroro no pazgeny
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Paznen 3. MOJIEKYJISAPHAS

PU3NKA U TEPMOAUHAMMUKA

OCHOBBI
MOITeKYIIApHO- bu6mmoreka [JOK
3.1 N 9 1 2 https://m.edsoo.ru/7f41bf
KHHETHYECKOM 79
TEOpUHU
OCHOBEI bu6mmoreka [JOK
3.2 TEPMOIMHAMHK 10 1 1 https://m.edsoo.ru/7f41bf
u 72
ArperatHble
COCTOSTHHS bu6mmoreka [IOK
3.3 BEII[ECTBA. 5 1 1 https://m.edsoo.ru/7f41bf
da3oBrIe 72
MIEePEXO0/IbI

OIHCHIBATH
U3y4eHHbIC
TEIIOBbIE CBOMCTBA
TeJ U TEIIOBbIE
SIBIICHUS,
UCIIONB3YS
¢duznueckue
BEJIMYUHBIL:
JIaBJIeHUE ra3a,
TEeMIIeparTypa,
cpenHsis
KHUHETHYecKas
SHEprus
Xa0THYECKOTO
JIBUKCHUS
MOJIEKYIL,
CpeIHEKBaIPATUYH
asi CKOpOCTb
MOJIEKY,
KOJINYECTBO
TEIUIOTHI,
BHYTpEHHSIS
sHEeprus, padbora
rasa, koaddurmeHt
II0JIE3HOTO

[IpakTnueckas
pabora

Pemenne
MPaKTHUKO-
OpI/IeHTI/IpOBaHHI)I
X 3aJa4
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IEUCTBUA
TEILJIOBOT'O
JIBUTATEIIS; TIPH
OIMCAaHUHU
MPaBUIILHO
TPaKTOBATh
(U3UYECKUI CMBICTT
UCTIONIE3YEMBIX
BEJIMYMH, UX
0003HAYCHUS U
CUHULIBL,
HaXOIUTh
bopMyIbI,
CBSI3BLIBAIOIIINE
JTAHHYIO
¢buznyecKyro
BEJIMYHHY C

JIPYTHMH
BEJIMYMHAMMU.
Hroro no paszneny 24
Paznen 4. 3JIEKTPOJAUHAMMUKA
bubnuotexa [JOK ONKMCHIBATH [TpakTnueckas
DNEeKTpOCTaTUK
4.1 . 10 https://m.edsoo.ru/7f41bf H3yYEHHBIE pabora
12 MEKTPHUECKUE
[TocTostHABIN CBOICTBA BeIleCTBa Pemenne
. bu6mmoreka [JOK
ANEKTPUUECKUI U DJIEKTPUIECKHE MPaKTUKO-
4.2 12 https://m.edsoo.ru/7f41bf
ToK. Toku B 29 SIBJICHHS OPUEHTUPOBAHHBI
pa3IMYHBIX _ (mporiecchr), X 3a7a4
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cpemax

UCHOJb3Ys
¢duznveckue
BEJIMYMHBIL:
AIEKTPUYECKUIN
3apsiz,
JIEKTPUUYECKOE
noJe,
HAIPSHKEHHOCTD
TOJIS1, TOTEHIHAT,
pa3HOCTb
MOTEHINAJIOB; IIPH
ONUCAaHUH
IPaBUIBHO
TPaKTOBaTh
bu3nveckuii CMbICI
UCTIOJIB3yEMBIX
BEJIMYMH, UX
0003HaYeHUS U

e IMHUIIB;
yKa3bIBaTh
bopmysl,
CBSI3bIBAIOILNE
JTAaHHYIO
bu3nuecKyro
BEJIMYMHY C

JIpyruMu
BEJIMYMHAMMU.

Hroro no pazneny

22
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11 KITACC

KosimyecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIe
Ne i/m P Kontpoubnbie | IlpakTuueckue (mpp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pazgen 1. QJIEKTPOAUHAMUKA
11 MarnuTtHOe noje. IIeKTPOMarHuTHAS 11 1 3 bubnmnoreka [JOK
' WHTyKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUWSA U BOJIHbBI
21 MexaHU4eCKHE U JIEKTPOMArHuTHbIE 9 1 bubmuorexa [JOK
' KOJICOaHMsI https://m.edsoo.ru/7f41c97c
29 MexaHu4eCKHE U JIEKTPOMArHUTHbBIC 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6nuorexa [IOK
2. 1
3 Onriia 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paszea 3. OCHOBBI CIIEIIUAJIBHON TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI CTICIIUATBHOM TEOPUH 4 1 bubnmnoreka [JOK
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEeHThl KBAHTOBOM ONTHKHU 6 bubmorexa TOK

https://m.edsoo.ru/7f41c97c
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but6mmoreka [IOK
4.2 Crpoetre atoma 4 https://m.edso0o.ru/7f41c97¢c
but6mmoreka [JOK
4.3 ATomHoe A7po > https://m.eds00.ru/7f41c97¢c
Hroro no pazueny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

5.1 DeMEeHTHI ACTPOHOMUU U aCTPOPUZUKHI 7 ﬁ;ﬁﬂ;ﬁfg;?gﬁ £41097¢
Hroro no pazgeny 7
Paznen 6. OBOBIIAIOHIEE IOBTOPEHHUE

6.1 O6o0maroiee MOBTOpEHNE 4 Eggﬁ;&fgﬁ)?ﬁ}; £41097¢
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