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MNOACHUTEJIBHASA 3AIIMCKA

[TporpaMma mno ¢u3uke 0a30BOro YpOBHSI Ha YpPOBHE CpPEAHETO OOIIEro
oOpa3oBaHMsl pa3paboTaHa Ha OCHOBE MOJIOKEHUM U TpeOOBaHUM K pe3yJbTaTam
OCBOEHHUSI OCHOBHOW 00pa30BaTeNbHOM MporpaMmsbl, npenctraBieHHbIX B OI'OC
COO, a Ttakxke c yu€roM deaepanbHON paboueil mporpamMmbl BOCHUTAHUS U
KOHLENIMM IpenofaBaHus ydueOHoro npeamera «®dusnka» B oOpa3zoBaTeIbHBIX
OpraHU3aIUAX Poccuiickoin denepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBaTebHbIE TPOrPAMMBI.

CopepkaHue mnporpaMMbl 1O (U3MKE HaAMpaBiIeHO Ha (HOpPMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOydaromuxcs 10—11 kiaccoB npu 00yueHun
ux (Qu3uke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM GPI'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyYEHHs], a TAKKe
YUUTHIBAET HEOOXOJUMOCTh pEaU3alMi MEXIPEIMETHbIX CBsA3€H (DU3UKUA C
€CTECTBEHHO-HAYYHBIMHU YYEOHBIMU MpeIMeTaMU. B Hell onpeenstoTcsi OCHOBHbIE
ey U3ydeHus (U3MKU Ha YPOBHE CPEAHETO O0IIEero 0Opa3oBaHus, IIaHUPYEMbIE
pe3ynbTaThl OCBOCHHUS Kypca (U3MKU: JMYHOCTHBIE, METaIllpeIMETHBIE,
npeaMeTHble (Ha 6a30BOM YpPOBHE).

[Iporpamma 1o gpu3rKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOEHHUS Kypca (hU3MKu Ha 0a30BOM ypOBHE, B
TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI MO F0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeameta «dusznkay nmo rogam oO0ydeHUs.

®du3rka Kak Hayka O HauOoisiee OOIIMX 3aKOHAX MPHUPOIbI, BHICTYIAas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHWM 00 okpykaromiem mupe. [IkoabHBIN Kype GU3NKH — cHCTEeMOOOpa3yomui
JIUIS €CTeCTBEHHO-HAYYHBIX YUYEOHBIX MPEAMETOB, OCKOIBKY (DU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbu3nyeckoir reorpadueir W acTpoHomued. Mcmonb3oBaHHE M aKTHBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  OMpeneNseT XapakTep W pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUM B chepe YHEPTETUKH, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJTyYeHUs] HOBBIX MaTEPHaJIOB C 3aJaHHBIMH CBOMCTBaMHU U Apyrux. M3ydenue
(hU3UKK BHOCUT OCHOBHOM BKJIaJ] B JOPMHUPOBAHUE €CTECTBEHHO-HAYUYHOU KApTUHBI
Mupa oOydJarormuxcsi, B (HOpPMUPOBAHHE YMEHHI TPUMEHSIThH HAYYHBIA METOJ]
MIO3HAHUS TP BHITIOJTHEHUN UMHU y4e€OHBIX NCCIEIOBAHUH.

B ocHOBY Kypca Qpu3uku i YpoBHS CpeHero o01iero o0pa3oBaHusi OJI0KEH
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Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCA JIOTMYECKU
3aBEpIIEHHBIM, OH COACPKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBMU C HEW MaTepuanl Kypca (QU3HKU
o0beIMHEH BOKpPYr (u3MyecKux Teopui. BenymuM B Kypce sBiseTcs
dbopMupOBaHUE TPEICTABICHUA O CTPYKTYPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE H
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
IYMaHUTapHOTO MNOTEHIHMala (U3NYECKON HayKu, OCMBICICHUE CBSI3U PAa3BUTHUS
($U3KKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
Y HKOJIOTUYECKUMU MTPOOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kype Gu3nku npeanosaract 3HakOMCTBO
C IIMPOKUM KPYIrOM TEXHUYECKHX M TEXHOJIOTMUYECKUX IPWIOKEHUN H3yYECHHBIX
TEOPHUN U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
po6JieM pallMOHAIBHOTO MPUPOONOIb30BAHMS U HKOJIOTHYECKOM 0€301acHOCTH.

CrepkHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CpPEIHEro OOLIEero
oOpa3oBaHusl SBIAIOTCS (PU3MUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PUZUUECKON TEOPUHU, POJIU (PYH/IaMEHTAIBHBIX 3aKOHOB U
IIPUHIIMIIOB B COBPEMEHHBIX ITPEICTABICHUSIX O IPUPOJIE, FPAHUIIAX TIPUMEHUMOCTH
TEOPHM, JUIs ONMCAHNS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOLECCOB).

CucTeMHO-IeSITeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peau3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTAIBHOU JAESITEIbHOCTH 00YyYaroluXCsl.
Jl1st 6a30BOr0 ypOBHA Kypca (PU3UKHU — 3TO UCIOJIb30BAHUE CUCTEMbI (PPOHTAIIbHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OpAaTOPHBIX pabOT, KOTOPBIE B Iporpamme
no (usuke 0ObETWHEHBI B OOMIMN CIHUCOK YYECHUUYECKUX MPAKTHUYECKUX PabOT.
Boijenenrie B yka3aHHOM MepeyHe J1abOpaTOpHBIX pabOT, MPOBOJUMBIX IS
KOHTPOJISL U OLICHKH, OCYUIECTBIISIETCSl yYaCTHUKaMU 00pa30BaTeIbHOrO Mpolecca
UCXOJI1 U3 OCOOEHHOCTEW IUIAHMPOBAHUS M OCHalleHus kabuHeta ¢usuku. [lpu
TOM OO0ECleunBaeTcsi OBJaJCHUE OOYyYaloIMMHUCS YMEHUSMU TMPOBOJIUTH
KOCBEHHBIE HM3MEPEHHUs, MCCICIOBAaHUS 3aBUCUMOCTEH (PU3NUYECKUX BEJIUYUH U
MIOCTAaHOBKY OINBITOB MO MPOBEPKE MPEJI0KEHHBIX TUIIOTES.

bonpiioe BHUMaHNE yAEISIETCS PEIIEHUIO PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM 17151 pacUETHBIX 33124 IPUOPUTETOM SIBISIOTCA 337a4M C SIBHO 33/IaHHOM
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OOBSICHEHHE MPOTEKaHUA (PU3NYECKUX SIBICHUN U TPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJEIM A CUTyallMd MpPaKTHUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootserctBun ¢ TpedoBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecrieueHnto y4yeOHoro mpoiecca 0a3oBbl YpOBEHb Kypca (M3HKKM Ha YpPOBHE
cpeaHero ooOmero oOpa3oBaHUs JIOJDKEH H3Yy4aThbCs B YCIOBUAX MPEAMETHOTO
KaOuHeTa (PU3MKU WM B YCJIOBHSIX HMHTEIPUPOBAHHOTO KaOMHETa MPEAMETOB
€CTECTBEHHO-HAYYHOr0 LKKJIA. B xabuHeTe GpU3MKHU AOHKHO OBITH HEOOXOIUMOE
nabopaTopHoe 0O0OpyAOBaHUE ISl BBIMOJHEHUS YKa3aHHBIX B MPOrpaMMe I10
($u3MKe yYeHUUECKUX NMPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE 000PYAOBAHHUE.

JleMoHCTpauoHHOE 00OpyJaoBaHuE (HOPMHUPYETCS B COOTBETCTBHM C
OPUHIIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JIEMOHCTpAlui s
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHHA H  MPOIECCOB, OMIUPUUECKUX U
byHITaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX MPUMCHCHHM.

JlaGopatopHoe o0O0OpyJIOBaHHE [JII YYEHUYECKUX MPAKTHUUYECKUX padoT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M OOEcredrBaeTCsl B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydaromwuxcs. TemMaTH4ecKue KOMIUICKTHI
7a00paTOpHOTO OOOPYIOBAaHUS JIOKHBI OBITh IOCTPOCHBI Ha KOMIUIEKCHOM
WCITOJIb30BAaHUU QHAJIOTOBBIX M ITU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HU(POBBIX J1A0OPATOPUA.

OCHOBHBIMHU TIEJIIMH U3yUCHUS PU3UKHU B 001IeM 00pa30BaAHUU SBJISTFOTCS:

e (opMHUPOBaHHME HHTEpPECAa W CTPEMIICHHS OOYyYJaIONUXCS K HAyYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HMX HMHTEIUICKTyaJIbHBIX W TBOPYECCKUX
CIIOCOOHOCTEI];

e DAa3BUTHUE NMPEJCTABICHUNA O HAYYHOM METOJIE MO3HaHUs U (HOPMHUPOBAHUE
MCCIIEI0BATEIIBCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBJICHUSIM;

e (opMHUPOBAHNE HAYYHOTO MUPOBO33PEHUS KaK PEe3yJIbTaTa H3y4CHHS OCHOB
CTpOEHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DM3HUKU;

e (GOpMHUpOBaHHE YMEHUN OOBICHATH SBICHUS C HCIOJIH30BAaHUEM
bu3NYeCKUX 3HAHUHN M HAYYHBIX JJOKA3aTEIhCTB;

e (hopMHUpOBaHME TMPEACTABICHUN O poiii (HU3UKU JJIST Pa3BUTUSA JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.
JlocTikeHue 3TuX 1elield oOecrieunBaeTCsl pelieHueM CIEAYIOIMMX 3a/1ad B
npoliecce u3yyeHus Kypca GU3NKU Ha YpOBHE CPEHET0 00IIero o0pa3oBaHuUs:
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e (QopMupoBaHuMEe YMEHUW TPUMEHATH TEOPETUYECKHE 3HAHMUS A
OOBbsSICHEHUs (PU3MYECKUX SBJICHUH B TIPUPOJEC U I TPUHATHS
MMPAKTUYECKUX PEIICHUH B MIOBCEIHEBHOMW KU3HU;

e OCBOCHHE CIIOCOOOB PEIICHHS pA3NUYHBIX 3aJad C SBHO 3aJaHHON
dusznyeckoil Monenblo, 3aJay, MOJPa3yMEBAIOIIMX CAMOCTOATEIbHOE
co3anue GU3NYECKON MOJIENH, a/ICKBAaTHON YCIOBUSAM 3a/1a4H;

e JIOHMMAHHC CI)I/IBI/I‘-IGCKI/IX OCHOB M IIPWMHIMUIIOB HCﬁCTBHH TCXHUYCCKUX
yCTpOﬁCTB N TCXHOJIOTHYCCKUX IMPOUCCCOB, UX BJIIMAHNA Ha OKPYKAIOLIYIO
cpeay,

e OBJAACHUC MCTOJaMHU CaAMOCTOSATCIIBHOI'O INIAHHWPOBAHWA W IIPOBCACHUA
(1)I/I3I/I‘-ICCKI/IX OKCIICPUMCHTOB, aHa/IN3d W HHTCPIIPCTAIINHN I/IH(l)OpMaI_[I/II/I,
OIIpCACICHUA NOCTOBCPHOCTH IMOJYUCHHOI'O pC3yJibTaTa,

e CO3J]aHUE YCIIOBUU ISl pa3BUTHS YMEHUN MPOEKTHO-UCCIIEI0BATEIbCKOH,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEIHErO OOILEro
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 4aca B HENEN0), B
11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX H
MPAKTUYECKUX pabOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JElaeT BBIOOP
IPOBEJCHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTE 00yUaroInXCsl.
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COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

@usnka — Hayka O mnpuponae. HayuHble mMeTonbl MO3HAHUS OKPYKAIOILIETO
Mupa. PoJib 3KcriepuMeHTa U TEOPUHU B POLIECCE TTO3HAHUS TPUPOIBL. DKCIEPUMEHT
B (pusmke.

MonenupoBanue ¢Gu3NYECKUX SBJICHUM M TporieccoB. HayuHble TUIOTE3HI.
du3nyecKue 3aKOHbl U T€OPUHU. [ paHUIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponp u mecto ¢u3uku B (OPMUPOBAHUU COBPEMEHHOW HAYYHON KapTUHBI
MHPA, B TPAKTUUECKOMN AEATEIBbHOCTH JIFOACH.

Jlemoncmpayuu

AHasioroBble ¥ IU(POBBIE HU3MEPUTEIbHBIE MNPUOOPHI, KOMIBIOTEPHBIC
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeneHnil U CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSAMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMelIcHus
MaTepUaibHOM TOYKU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOIHOTO MMaICHUS.

KpuonuHeitHoe nBMKeHHUE. [[BUKEHNE MAaTEPUAIIBHON TOYKH 10 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAs! CKOPOCTh.
[Tepuon u wactora obparnieHus. LleHTpocTpeMUTENbHOE YCKOPEHHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIB>)KEHUE CHAPSIOB, LICMIHBIE U PEMEHHBIE MEpE/Iavuu.

Jlemoncmpayuu

Mopenbs cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaAKTEPHUCTUK
JBH>KECHUSL.

————Hpeebpasonatte ABHKEHIHEJICIIONB30BAHUEM [IPOCTHIX MEXaHU3MOB.

O
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N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hamnpagiienne ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii s3xcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXAY NyTSAIMH, MPOHUJICHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>KECHUU C HAYAJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHUS [IapUKa B BSI3KOU KUIKOCTH.

N3yuyenue aBuKEHUS Tenna, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHA.
NuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cuil. Bropoi 3akon HetoTona aiist
MaTepuagbHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepraibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tsokectn. llepBas kocmumueckas
CKOpOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, CKonabxeHus1, kauenust). Cumna tpenusi. Cyxoe
TpeHue. Cuiia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpOTUBIICHUS MPU IBUKEHUU TEJIa B )KUJKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COJIFOTHO TBEPIOTO Tea.

MOMEHT CuJIbl OTHOCUTENIBHO OCH BpauieHus. llnedo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4ecknue yCTpOWCTBA W MNPAKTUYECKOE MPUMEHEHHUE: MOAIINUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIl.

Bropoii 3akoH HproToHa.

N3mepenue cui.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOABEME U TIAJICHUM.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcioBus paBHOBECHUs TBEPAOTO Teia. Buaibl paBHOBECHS.
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HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3nMHOBOM 00pasiie, OT uX JAehOopMaIIHH.

HUccnenoBanne yciaoBHMI pPABHOBECHS TBEPAOTO TeEla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus  mexaHuxe

NMnynbee MaTepualibHOW TOYKM (Teja), CUCTEMbl MAaTEPUAbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HMMITyJIbca Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETHUYECKOUN YHEPTUMU.

[TorennuanbHas DHEPTHUA. [TorenmanbHas DHEPIUs YIIPYro
nehopMupoBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPTHs Tea BOJIM3HU MOBEPXHOCTU
3eMIIH.

[loTeHunanbHble W HENOTEHUHUANbHble  Cuibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CHJI C ©3MEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHnueckrue yCTpOWCTBA U IPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3yuenne abCOMIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Pasznen 3. MoJsiekyasipHast pu3uKa U TEPMOJUHAMHUKA
Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU meopuu
OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETHYECKOW TEOPUU U MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMMOJECUCTBUSA 4YacTULl BemecTBa. Mojaenu CTpOEHHus ra3oB, JXKHAKOCTEHM U
TBEPABIX TET U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojeneil. Macca u
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Mopgens uneanmbHoro ra3za. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpelIHEell KWHETUYECKOM SHEpPruu TEIUIOBOrO JBMKEHHMs uactul] rasa. [llkana
temrepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akoH [lansToHa. M3omporiecchl B WaealbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIINE JTUCKPETHOE CTPOEHUE BelIeCTBa, (QoTorpaguu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnpeiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OnBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJICUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOy AABJIEHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YpPAaBHEHUWE COCTOSHHUS UACAIBHOTO rasa,
U30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHAaTE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocroebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsASI 3HEpPrus TEPMOJIMHAMHYECKOU
CUCTEMBI U cTIOCcO0bI €€ n3meHeHus. KomnuecTBo TemnoTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TydeHHUE. Y JIeJIbHas TEIUIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 06 ammabatHomM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. ['paduueckas
UMHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoanHamMuku. HeoOpaTuMoCTh poLieccoB B MPUPO/IE.

TeroBpie  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.

/
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TexHuueckue yCTpOWCTBA M MOPAKTUUECKOE NPUMEHEHHE: JIBUTATEINb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpruy Teja MPU COBEPIICHUU PAOOTHI: BBLIET
npoOKku U3 OYTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JaTyYHHOU TpyOKe MyTEéM TpeHUs (BUICOEMOHCTPAIIHS).

N3meHeHne BHyTpEHHEN SHEPruM (TeMIlepaTypbl) Teaa IpH TeIuionepeaye.

OnbIT N0 a1abaTHOMY paCUIUPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopaenu napoBoil TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHHUs, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeujecmea. Pazosvie nepexoonvl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllleHHBI map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue n amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. Kuakue kpuctamabsl. CoBpemeHHble Marepuaiibl. [lnmaBienue u
KpUcTayum3anus. Y AelbHas TerioTa miaBienus. CyOoaumanusi.

YpaBHeHuUE TEMI0BOTO OaiaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHHUE: TUTPOMETpP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU MOJIYYEHHS] COBPEMEHHBIX MAaTEpHaJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX NapOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUHU.

CriocoObI M3MepeHus BIAKHOCTH.

Hab6nronenue HarpeBaHus U MIaBJIEHUS KPUCTAUIMUECKOTO BEIIEeCTBA.

JlemoHCTpanus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHne 0THOCUTETLHON BIaXKHOCTU BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
DnexTpusanus Tel. DNeKTPUIecKuil 3aps. JIBa Buma 3MeKTPUIECKUX 3apSI0B.
[IpoBomHWKYM,  JMANEKTPUKH W TOJYNPOBOJHUKH. 3aKOH  COXPAHCHHS
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CYHEPIIO3ULHNHN DJICKTPUUECKUX TONEH. JINHUKM HanpsKEHHOCTH SIIEKTPUYECKOTO
TOJISL.

PaGoTa cun anekrpoctaTudeckoro mojs. [lorennuan. Pa3HoCTh MOTEHIIUATIOB.
[IpoBOAHUKN W [UAJIEKTPUKHA B DJIEKTPOCTaTHUUECKOM Toiie. Jlusnexkrpuueckas
MIPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATopa.

TexHuyecknue yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DIEKTpOCTaTHUecKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMPOBAJIbHBIN anmnapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoeiicTBUE Ha3IEKTPU30BAHHBIX TE.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3IIEKTPUKY B SJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUS MEXAY HUMHU U JUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEeHHOTO KOHJEH CaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenue 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

ONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUYECKOrO TOKAa.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 y4acTKa LEeMu.

DNEKTPUYECKOE COIMPOTUBIECHUE. YIEIbHOE COMNPOTUBICHUE BEIIECTBA.
[TocnenoBaTenpbHOE, MapalIeIbHOE, CMEIIAHHOE COSIMHEHNE POBOJHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIAsl CUjia U BHYTPEHHEE CONMPOTUBIICHUE HCTOYHMKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 35iekTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPIBIX  METAUIOB.  3aBUCUMOCTH
COIIPOTHUBJICHUS METAIIJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTD.

DIIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

/
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OnekTpudeckuii Tok B Tra3zax. CaMOCTOSITENbHBIA U HECAMOCTOSATEIIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PEOCTAaT, HCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHbIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMHUCTOPBI B (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN TNO/I, TaTbBAHUKA.

Llemoncmpayuu

M3mepenne CUITbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTDb COIIPOTHMBIICHHS LHAJIWHIAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUS U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJLIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTB 3JIEKTPOIHUTOB.

W ckpoBoii paspsa M IPOBOJANMOCTb BO3yXaA.

OAHOCTOPOHHSISI MPOBOAUMOCTD TMO/A.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3yyeHnne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTpOABMKYILEH CHIIbI UCTOYHHUKA TOKA W €ro BHYTPEHHETrO
CONMPOTHUBJICHUS.

HaoGmroienne amexTpoiusa.

MexknpeaMeTHbIe CBI3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsieTCS €
y4€TOM COJEpPKATEIbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOrMY, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHHE, HAy4YHbIH (DakT, rumoresa, (uanyeckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOJEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0osia, UX rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMU HA OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEIUI00OOMEH JKUBBIX OPraHU3MOB (BUIbI TEILIONEPENAayH, TEIJIOBOE PAaBHOBECHUE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN NPUPOJIE.
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DIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  DJEKTPOJIMTHUYECKAss  JIMCCOLMALNA,
rajbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYTHE), JBUraTeilb BHYTPEHHEIrO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYMHBIN IIPUHTED, AJIEKTPOHArpeBaTEIbHbBIC npuodOPkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE MOCTOSSHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MaruuTHOM MHAYKUWHA. [[pUHIIMI Cynepno3niny MarHUTHBIX MOJIEH.
Jluann MarHuTHOM WHAYKUMM. KapTuHa NMHUNA MAarHUTHOM HWHIAYKUIHUM TIOJIS
MOCTOSTHHBIX MAarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA € TOKOM. KapThHa JHMHWUWA WHIYKIAA
MAarHuTHOTO TOJISI JUIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaencTtBue mpoBOAHUKOB C
TOKOM.

Cunia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuina JlopeHua, €€ MOIyJib ¥ HalpaBlIeHUE. J[BUKEHUE 3apsyKEHHON YaCTHUIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBiieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BEKkTOpa MarHUTHOMN
WHIYKIUU. OJIEKTPOJABMXKYINAs CUla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykuuu @apanes.

BuxpeBoe »siekTpuyeckoe TmoJie. ODIEKTPOABIKYIIAs Cujla HHIYKIUU B
MIPOBOJAHUKE, IBHXKYILIEMCS TOCTYNATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHOyKTUBHOCTh.  SIBIEHHE CAaMOMHAYKUHMH. OJEKTPOABUKYIIAs  CHIIA
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

/
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Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUM UHAYKIIMA MarHATHOTO MOJIA.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

[erictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHHE >IIEKTPOMArHUTHON MHAYKIIHH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABUKYILIEH CHIIBI UHIYKIHH OT CKOPOCTH M3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MAarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIUU.

Paspnen 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHunmHvle KOJ1€0aHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJI€OaHMUA.
["apmonnyeckue konebanus. [lepumona, wacrora, amrumryga u ($aza KoyeOaHUU.
[IpykVMHHBIN MasTHUK. MaremMaTU4eCKUl MasiTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue Hepruu Npu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE 3JIECKTPOMAarHUTHBIC KOJEOaHUS B
UJCANbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
AIEKTPOMAarHUTHEIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJI€ATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBnenne o 3aryxarouux kojieOaHUsX. BbIHYK€HHbIE MEXaHUYECKHE
KojeOanus. Pezonanc. BeiHyKIeHHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHuUs.

[lepemennpiii  TOK. CHHYCOMJAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIEE 3HAUEHUWE CHUJIbI TOKA U
HaIpPsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
HHEPrur. DKOJIOTMUECKHE PUCKHU MPU MPOU3BOACTBE 3JIeKTposHepruu. KymnbTypa
VCITOJIb30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPHUMEHEHHUE: SIICKTPUYECKUU

/

Ceptn¢umkat OE42607F1FEC395A2E3COFFB7CI1BEOR2
LeicTBuTeneH ¢ %W@Iﬁg%QEEWHTHHK)

Bnageney KyHu Mana KOpbeBHa

-

O

3BOHOK, I'CHCPATOP IICPCMCHHOTIO Téica, JIMHHWHU JJICKTPOIICpCaay.

anE%Z%%ﬁﬁ%@% fcuio

WccnaenoBanre mnapaMeTpoB KoseOaTenbHOM CcUCTeMBbl (NIPY>KUHHBIA WM




HaOmronenue 3aryxarommx KojieOaHui.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

HaGnronenue pezoHanca.

CB0OOOIHBIE AJIEKTPOMAarHUTHBIE KOJICOaHUSI.

OcuuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pe3onanc mnpum mocCiIeOBAaTEIbBHOM COECIMHEHWN PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

HccnenoBanre 3aBUCUMOCTH TIEpUOa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTUHBI HUTU U MaccChl Ipy3a.

HccnenoBanre nepeMeHHOTO TOKA B LIEMH U3 MOCIEA0BATENbHO COETMHEHHBIX
KOHJIEHCATOpa, KaTYIIK! U PEe3UCTopa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, yCHOBUS pacnpocTpaHenus. [lepuon. CxkopocTb
pacrpocTpaHeHuss W JuiMHA BOJHBI. [lomepeyHble W MPOAOJBbHBIC BOJIHBI.
HuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3JIYYCHUS DJICKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anmektpomarautHoi BosnHe. CBOWCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, MPEJOMIICHUE, MOsIpu3aIus, nudpakxius,
unTepdepenius. CKopocTh dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHue 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUA. Pagrookanus.

DNEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOUIEH CPEIBI.

TexHuyeckue yCTpPOMCTBAa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTpPa3BYKOBasi JAUMArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OO0pazoBaHue U pacrpoCTpaHEHNE TTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

HaOmronenue oTpakeHus U IpesIoMIICHUsI MEXaHUYECKUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuuy MeXaHU4eCKUX BOJIH.

3BYKOBOI1 pE30HAHC.
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HccnenoBanue CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAXKEHUE, TPETIOMIICHHE,
noJisipu3anus, 1udpaxius, HHTephepeHIINS.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonnHENRHOE pacIpoCTpaHEHUE CBETa B
ogHopoaHouU cpexe. JIyu ceera. ToueyHbIld HICTOYHUK CBETA.

OTtpaxeHune cBeTa. 3aKOHbBI OTpakeHUs cBeTa. llocTpoeHue n3o0pakeHUl B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIli yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

HMucnepcus ceera. CiaoxHbIil coctaB Oenoro cseta. Lser.

Cobuparomiye 1 paccenBaromye TuH3bl. ToHkas TnH3a. DOKyCcHOE paccTosIHUE
U omNTHYecKas cuia TOHKOM JuH3bI. [locTpoeHne n3o0pakeHuil B COOUpAIONIUX U
paccenBaromux JuH3ax. @opMyna TOHKOM JIMH3bI. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUYECKON OTITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EPEHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas peméTka. YcIoBuUe HaOMIOACHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAJ€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpPOMCTBa M TMPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
doToarnmapat, NPOEKIIMOHHBINA amnmapar, MHKPOCKOI, TEeJIeCKOI, BOJOKOHHAs
OINTHKA, TU(PPAKIUOHHAS PEIIETKA, MOJISPOU.

Jlemoncmpayuu

[IpsiMonMHEHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEJOMJICHUE CBETa.
OnTudeckue mpruodopHI.

[TonHoe BHyTpeHHEe oTpakeHre. Mozellb CBETOBO/IA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mogenu MUKpPOCKOITa, TEJIECKOIIA.

Habmronerune natepdepeHIIny CBeTa.

Hab6mronenune nudpaxium crera.

HaGmronenue nucnepcuu cBera.

[TonyueHne cekTpa ¢ MOMOUIBIO NPU3MBI.

[Toy4yeHune ciekTpa ¢ mMOMOIIBI0 JUGPAKITMOHHON PEIIETKH.
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HccnenoBanue CBOMCTB U300paKEHUI B JIMH3aX.
HaGnronenue nucnepcuu cBera.

Paznen 6. OcCHOBBI CIeNIHAJIBHON TEOPUHM OTHOCUTEJILHOCTH

[ paHuIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKu. [locTynaTel ciennanbHON
TEOPUU OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETA B BaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.

OTHOCHUTENIBHOCTE OJHOBPEMEHHOCTH. 3aMEJJICHUE BPEMEHH M COKpAICHUE
JUIVHBI.

OHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTULBI.

CBs3b MacChl C SHEPrUEN U UMITYJILCOM PEIIITUBUCTCKON YaCTULIBI. DHEPTUS
IIOKOA.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBsi3u SHEPrUM POTOHA C €r0 YACTOTON. DHEPrus
U UMIyJbC (pOTOHA.

OTtkpoiThe U ucciegopanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI
dbororddexra. YpaBHenue DiinHmreitHa 1y gortodrddexra. «KpacHas rpaHuna»
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JleOGenena.

XUMHUYECKOE ICUCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUECKOE MPUMEHEHHUE: (POTODIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®otorh(dHeKT Ha YCTAaHOBKE C IMHKOBOM IMJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHET0 (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nydyenue u moriounieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bujel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BosHoBBIE cBOMCTBA yacTul. BonHel ne bpoinsa. KopnyckynsipHo-BOIHOBOM

Ty aJlu3M.

3ITy4eHHE.

AORAMERE QRN MCTBa W |[IPAKTUYECKOE NPUMEHEHHE: CIEKTPaIbHBINI

3NEKTPOHHOU I'IOJZlH b0 o
aHanK3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBII KOMIIBIOTED.




Monens onbita Pesepdopna.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JInHeHYaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

Habnronenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JI0KA3bIBAIOIIUE CIOXKHOCTh CTpPOeHUs sAnpa. OTKpbITHE
paauoaktuBHOCTH. OnbITh Pe3depdopia 1o onpeieeHuIo cocTaBa pau0akTUBHOTO
u3nyuyenus.  CpoiictBa  anbda-, Oera-, ramma-usinydeHus.  BrusHue
PaINOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio saapa. M30Torsbl.

Anbsa-pacnag. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlegekt Macchl siapa.

Snepnseie peakunu. /lenenue u cuHTe3 AI€Ep.

Anepnwiii peaktop. Tepmosimepublii cuHTe3. [IpoOnemMbl M TEPCHEKTHUBBI
AJIEPHON SHEPTETUKHU. JKOJOTUYECKHUE aCIIEKThI IE€PHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTalbHbIe B3aUMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U IMPAKTHUUECKOE IIPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, siepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOLINUX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

HccnenoBanre TpeKoOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. JieMeHTBI ACTPOHOMHUY M ACTPOPUIMKH
Otanbl pa3BUTHS acTpoHOMUH. [IpuKIIanHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMMUH.
Bun 3BénHoro Heba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JIBHDKCHUE.
ConHeyHas cucTema.
Connue. ConHeunast akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
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3B€31. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOKACHUN U 3BotonMK CoOJIHLA U
3BE3]1. DTalbl )KU3HU 3BE3.

Mneunsiii Iyt — Hama [Mamaktuka. Ilonoxenue n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa00ia. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenuKTOBOE M3ITydEHHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HUCMOJb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIsI OTPE/IeNICHUs] TI0JIOAKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1s CEeBEpHOro MOMyIIapys U SIPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O0o01maroniee MOBTOPEHUE

Ponpr u3uku W acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax eaTebHOCTH YEI0BEKa, pOJib U MECTO (DU3UKU U
aACTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, pOJib (U3MUECKON TEOPUU B
dbopMupoBaHUU MPEICTABIEHUN 0 (PU3NYECKON KapTUHE MHPa, MECTO (PU3MUECKON
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbie CBA3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 kiacce oCymIecTBISIETCS C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOJOrMK, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C W3YyYEHHWEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAy4YHBIA (akT, rumote3a, (u3mdeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxka: pelIeHHWE CUCTEMbl YpPAaBHEHUH, TPUTOHOMETPUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCHU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTrOJbHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIIOCKUX (GUTYp B 00BhEMA Tell.

buonoeusa: snextpuueckue SBICHUS B JKUBOW MNpupoae, KoseOaTeabHbIe
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOW MPUPOJE, NEUCTBUE
paanaly Ha )KUBbIC OPTaHU3MBL.

/

-

O

CepTudukatr OE42607FTFEC395A2E3COFFB7CI1BEOF2
HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa

XMMM}Z.’ CTPOCHUEC ATOMOB U I\R)HCK JI, KPUCTAJJIMYCCKAas CTPYKTYpa TBé bIX
NOKYMEHT n% UCAH I, Kp N . PYKLYP . pA
T%EM??SW mﬂﬂ KpI/IC”I AJIJTINYCCKOU peH_IeTKI/I, CHGKTpaJ'IbHBII/I dHaJIn3.




l'eocpaghus: MarHuTHBIE TOJIOCA 3€MJIM, 3aJ€Kd MArHUTHBIX Y/,
doTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JVMHUM DJIEKTPOIEpENady, TIEHEpaTOp MEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTellb, WHAYKIIMOHHAs I€4Yb, pajaap, PaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeYHas Oatapesi.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOT'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mnpenmera «®Du3nka» Ha YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOIKHO OOCCIECUUTHh JTOCTHIKEHHUE CIICTYIOUIUX
JMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PEe3yJIbTaThl OCBOEHUS Y4eOHOTO npeaMera « PU3nKa» JTOJIKHBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTb OOYYalOUUXCA PYKOBOJCTBOBATHCS
c()OpMUPOBAHHON BHYTPEHHEH TMO3ULUEH JUYHOCTH, CUCTEMOM ILIEHHOCTHBIX
OpUEHTAlMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM LEHHOCTSIM POCCHIICKOTO O0OIECTBa, pacCUIMPEHHE >KHU3HEHHOTO
OIBITA M OMNBITA JEATEIBHOCTH B IIPOLIECCE PEAIM3ALMU OCHOBHBIX HaIPABJICHUN
BOCIIUTATEIbHON EATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpasKaaHCKOr0 BOCIIMTAHUA:

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3ULUN 00YYAIOIIETrocs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAJAULMOHHBIX  OOLICYETIOBEUECKUX  TIYMAaHUCTHYECKHX U
JEMOKPATHYECKUX LIECHHOCTEN;

TOTOBHOCTb BECTHU COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TI'Pa)KAaHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluu;

YMEHUE B3aUMOJIEHCTBOBATh C COLMATIbHBIMU HHCTUTYTaMU B COOTBETCTBUU C
uX (pyHKUMSAMU U HA3HAUCHUEM;

TOTOBHOCTb K TYMaHMTAPHON U BOJIOHTEPCKOU IE€ATEIBbHOCTH;

2) NIaTPHMOTHYECKOT0 BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH POCCUICKOM IPakIaHCKON MIEHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KEHHSIM
POCCUICKUX YUEHBIX B 001aCTU GU3KUKH U TEXHUKH;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 U MPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESATEIIbHOCTU YYEHOI0;

OCO3HaHUE JINYHOTO BKJIaJ]a B IOCTPOEHUE YCTOWUMBOrO Oy1yILEro;

~————4) 3CTEeTHICCKOTO BOCIUTAHHS:
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UHTEpEC K pa3Nu4yHbIM cdepaMm npodecCHoHATbHON NeATENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CHOCOOHOCTh K 00pa30BaHUIO U caMOOOpa30BaHMIO B 00JIacTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HH;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJIO0OAIBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIIeM;

IJJAHUPOBAHUE U OCYLIECTBICHUE AEHUCTBUI B OKPYKAIOILIEH CPEZle HA OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

paclIMpeHUe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIE€HHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

C()OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAaHME LEHHOCTH HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IpOILIECCE
U3y4eHUs! (PU3BHKHU OCYIIECTBIIATH IPOSKTHYIO U UCCIEA0BATENBCKYIO IEATEIbHOCTh
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune aeicTBUS:
CaMOCTOSITeIbHO  (OpMyNHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTpENENATh 1NN JACSITeNIbHOCTH, 3aJaBaTh MapamMeTpbl M KPUTEPUU HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYMST B  paccMaTpUBaeMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IJIaH PEIICHHs] MPOOJEMBbI C YUYETOM aHAIU3a WMEIOIIUXCS
MaTepHaTbHBIX M HEMAaTePUATBLHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKH TIOCJICICTBUMN JEATEILHOCTH,
KOOPJIMHUPOBATH M BBITIOTHATH pa0OTy B YCIOBUSIX PEATbHOTO, BUPTYAIHLHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUH )KM3HEHHBIX MTPOOJIEM.
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BJIa/IETh HaBBIKAMU Y4€OHO-HCCIEA0BATEIBCKON U MPOEKTHOM JAeSTEIbHOCTH
B 005aCTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY TOUCKY
METOJIOB pelIeHHs 3aAad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHMS,

BIAJCTh BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlUY, MPEeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalLUsIX, B TOM YHCJIE IPH CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBIISAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUINOTE3Y €€ PelIeHUs], HAaXOAUTh apryMEHTHI JJIsl J0Ka3aTeIbCTBAa CBOUX
YTBEPXKACHUM, 3aJaBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA MO (HU3MKEe B MPAKTHYECKYI0 001acTb
KU3HECATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nndopmanueii:

BJIa/IeTh HaBBIKAMH MOJIy4Y€HUs MHPOpMAIUU (PU3UUECKOTO COAEPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 M WHTEPIPETani0 WHPOPMAIMU Pa3IMYHBIX BHIOB U (Popm
NIPEICTABJICHNUS;

OLIEHUBATh JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3aJ1a4 ¢ COOJTI0/IeHHEeM TPeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepekeHus, MPaBOBbIX MW STUYECKUX HOPM, HOPM HH(OpPMAIMOHHON
0e3011aCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOrO COJEpKaHUS B pa3IUYHbIX (opmarax c
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOW ayAUTOPHH, BHIOMPAast ONTUMAIBHYIO
dbopMy nIpeCcTaBIeHUs U BU3yaJIU3alUu.
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pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHUSA C HMCIOJIb30BAaHHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIWBHUIYaTbHOU
paboThI;

BBIOMpaTh TEMATHKYy W METOJbI COBMECTHBIX NCHCTBHH C y4éTOM OOIIMX
WHTEPECOB M BO3MOKHOCTEH KaXKJ0T0 YieHA KOJUICKTHBRA,;

NpUHUMATh TEIA  COBMECTHOW  JEeATEIhHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATh JEHCTBUSA MO €€ IOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacmpenensaTh poid C y4€TOM MHEHWH YyYaCTHUKOB, OOCYXIAaTh pPe3yJbTaThl
COBMECTHOM paboThI;

OIICHHBATh KAYECTBO CBOETO BKJIAJ1a M KAXKJIOTO yYaCTHUKA KOMAH/IbI B OOIIHIA
PE3yNBTAT MO Pa3paboTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TIPOEKTHI, OIICHMBATh HUJEU C TO3UIUA HOBH3HBI,
OpPUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTUBHOE CTPATETHYCCKOE IIOBEJACHUE B Pa3IMYHBIX
CUTYaIHsIX, IPOSIBJISITH TBOPUYECTBO W BOOOpaKeHNE, OBITh MHUITHATHBHBIM.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe NelCTBUSA
Camoopranusanus:

CaMOCTOATENILHO OCYUIECTBJISATh MO3HABATENbHYIO JIEATEIbHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUTaH BBIMOJIHEHUS MPAKTUYECKON PabO0ThI ¢ YUETOM UMEIOIIMXCSA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUMH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JieJlaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAHWIMH B 00JIaCTH
(bU3HKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YDMOIMOHAJIBLHbIN HHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JESITEIBHOCTD,
OLICHHBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJeTh HABBIKAMU  MO3HABATENbHOM  pediekcuu Kak  OCO3HAHHUSA
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YMETh OIIEHWBATh PHUCKH W CBOEBPEMEHHO IPHUHUMATH PEIICHUS IO HUX
CHUKCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHUX TIPH aHAINU3E pe3yIbTaTOB
NeSTEIIEHOCTH;

PUHUMATH CeOsI, MOHMMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX IPH aHAINW3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIIUOKH.

B mporiecce mocTrKeHUs THYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MPOTPAMMBI 110
buszuke 19 ypoBHS cpeaHero oOmero o0pa3oBaHHMs Y OOyYarOIIMXCS
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, TIPEAIOIar aFOIIHIA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUSsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANPABICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHl,
OBITH YBEPEHHBIM B ce0€;

caMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTh AaNanTUPOBAThCA K
HMOIMOHAIIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIINH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIIKCHUIO TEIH U
yCcrexy, ONTUMHU3M, WHUIMATHBHOCTHh, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 IMPU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K
COUYBCTBHIO U COIIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIIUX CITIOCOOHOCTh BHICTPAUBAaTh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xoniry o6yuenus B 10 kiacce nmpeaMeTHbie pe3yiabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOWM HAay4YyHOW KAapTUHbl MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JEATEIBHOCTH JIOIEM;

YUUTHIBATh TPAHUIBl MPUMEHEHUA W3YYCHHBIX (U3UYECKUX MOJEIIEeH:
MaTepuagbHas TOUKa, HHEpLUAIbHAs CUCTEMA OTCUYETA, aDCOJIIOTHO TBEPAOE TEJO,
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AIEKTPOJAUHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEWNHOE JIBUKEHHE,
CBOOO/IHOE TAJICHUE TEJ, JBHXKCHHUE MO OKPYKHOCTH, WHEPIIUS, B3aUMOJICHCTBUE
ten, nuddys3usi, OpOyHOBCKOE IBIKEHUE, CTPOCHUE KUIAKOCTEH W TBEPIBIX Te,
W3MEHEeHHEe O00BbEMa TeNl MPU HarpeBaHUU (OXJIAKIECHUM), TEIJIOBOE PAaBHOBECHE,
WCTIIapeHue, KOHACHCAUMS, IUIABJICHHUE, KPUCTAJUIA3AlMUs, KUIICHUE, BJIAXHOCTH
BO3/lyXa, MOBBILICHUE HABJICHUS ra3a NPU €ro HAarpeBaHWM B 3aKPBITOM COCYIE,
CBA3b MEXKIY IapaMeTpaMHu COCTOSHUs ra3a B U30IPOLIECCAX, DIEKTPU3ALMA TEIl,
B3aMMO/JICCTBUE 3aPSJI0B;

OMHUCBHIBATh MEXAHUYECKOE JIB)KCHHUE, HCIOJB3YysS (U3UYECKHE BEIWYHHBI:
KOOpAMHATA, MYyTh, IIEPEMEIIECHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejia, CHUia,
HMMITYJIbC T€Jla, KUHETUYECKAsi SHEPIUs, NOTCHIMAIbHAS JHEPTUsI, MEXAaHUYECKAs
paboTa, MeXaHWYECKass MOIIHOCTh;, MPH ONKHCAaHUU TMPABWIBHO TPAKTOBAThH
(U3UYECKUIT CMBICT HMCIOJIB3YEMbIX BEIWYMH, MX OOO3HAYCHHS U EIUHUIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIIKME JAHHYIO (PU3MYECKYIO BEIIMUYMHY C JAPYTHMU
BEJIMYUHAMM;

ONUCHIBAaTh HM3YYEHHBIC TEIJIOBBICE CBOWCTBA TEJI M TEIUIOBBIE SIBICHUA,
UCIONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKasi SHEPTUSl XaOTHYECKOTO JIBMIKEHUSI MOJICKYJ, CPEIHECKBAIpATUUHAS
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padoTa rasa,
KOd(PPUIIMEHT TMOJIe3HOTO JCHCTBHUS TEIUIOBOTO JBUTATENs; MpPU ONHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, WX
0003HaYCHUSI W CIUHHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIONINE JIAHHYIO
(bu3NYECKyI0 BEIMYUHY C IPYTUMU BEIHMUMNHAM;

OIMCHIBATh N3YUYCHHBIC JIEKTPUUECKHE CBOMCTBA BENIECTBA U AJICKTPUYECKHUE
sBJCHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AJIEKTPUYECKOE T10JI€, HANPSKEHHOCTD IMOJISI, IIOTEHLHUAJ, PA3HOCTh IMMOTEHIMAJIOB;
Py ONMHWCAHWHM TPABWIBHO TPaKTOBAaTh (PU3WYECKUI CMBICT HCIOJIB3yEeMbIX
BEIIMYMH, WX OOO3HAYCHHS M CIWHUIIBI; YKa3biBaTh (DOPMYIIBI, CBSI3bIBAIOIINE
JAHHYIO0 (PU3UYECKYIO BEIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (Pu3nuecKue
3aKOHBI ¥ NIPUHIUIIBL: 3aKOH BCeMUpPHOTO Tsarotenus, I, 11 u III 3akonsr HeroTOHA,
3aKOH COXPAHECHUS MEXAHWYECKOM JHEPIUM, 3aKOH COXPAHEHHUS WMITYJIbCa,
MPUHIUIT CYNEPNO3ULMNA CUJI, NPUHLMUII PABHOINPABUS WHEPLUHUAIBHBIX CHCTEM
OTCU€TA, MOJIEKYJAPHO-KUHETUYECKYK) TEOPUIO CTPOCHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEJHEN KMHETUUYECKOW DHEPTUM TEIUIOBOIO JBUKECHUS MOJIEKYJ C
a0COJIFOTHON TeMmmnepaTypoM, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHECHHS

/

Ceprupurar 0£4 QTR TEIJIRMMEHIMOCTH, - »

HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa

-

O

aneﬁaﬁ%ﬁnegﬁ?rﬁ)o,qgr? 473,  3aKOH KynoHa, Hpu 3TOM pasiMyaTh CIOBECHYIO
M ROHHACIEY MATEMATHIECKOE BBIPAKCHHE M YCIIOBHs (IPaHMII,




OOBSICHATH OCHOBHBIE TPUHIIMITBI ACHCTBUS MalTNH, TPUOOPOB U TEXHUUIECKHUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MacHOT0 UCMHOJIb30BaHUS B MOBCEIHEBHOU
KU3HU;

BBITIOJHATh OKCIEPUMEHTHI TI0 HCCICAOBAaHUIO (PU3NYCCKUX SIBICHUU W
MPOIIECCOB C HCIOJB30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, MPU ITOM
dbopmyrpoBaTh MpodieMy/3aady U THIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOUPATH
YCTaHOBKY M3 MPEJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTH OMBIT U (OPMYITUPOBATH
BBIBO/IHI,

OCYIIECTBIISThH MPSMbIC U KOCBEHHBIE M3MEPEHHUST GU3NUCCKUX BEITUYHH, TIPU
TOM BBIOHMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHS U MCIOIb30BaTh H3BECTHBIC
METO/bI OLIEHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIY (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BaHUEM TMPSIMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(GuKcHpoBaTh Pe3yabTaThl MOJYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUJIE
TaOIUIl U TPaUKOB, IETATh BEIBOJBI 10 Pe3yIbTaTaM UCCIIEeIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax yd4eOHOTO SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOTO
000opy1I0BaHUS;

pemiarb pacy€THble 3aJayd C SIBHO 3aJaHHOM (DU3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHUEe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3UUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIe NIl €€ pelleHus, NMPOBOJUTH Pacu€Thl M OLICHWBATH PEaIbHOCTh
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKOIN BEINYNHBI;

peliaTh KaueCTBEHHBIC 33/1aUH: BBICTPANBATh JJOTUYECKH HEMPOTHBOPEUYHUBYIO
IIENIOYKY PACCYKICHUU C OMOpON Ha HM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue SIBICHNUS;

UCIIOJIb30BAaTh MTPH PEIICHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HHPOPMAIIHOHHBIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, WHTEPIIPETAIUN U TPEICTABICHUS
y4eOHOH M HAY4YHO-TIOMYJIApHONH HHGOPMALIMK, TOJYYEHHOW W3 pa3IMyHBIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBAThH MOTyIaeMyto HHPOPMAITHIO;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOLIECCOB OKPYKAIOLIETO MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCTIONIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (U3KKE B TOBCETHEBHOM JKU3HU IS
oOecniedueHrss O€30MACHOCTH TMPHU OOpALEHUH C MPUOOpaMH W TEXHHUUYECKUMHU
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paboTaTh B Tpymme C BBHIMOJIHCHHEM PA3JIWYHBIX COIUANBHBIX pOJIEH,
IUTAHUPOBaTh pPabOTy TPYNMbl, PalMOHAIBHO PpACHpPENeisITh OOS3aHHOCTH U
IUIAHUPOBATH JIESITENIBHOCTh B HECTAHAAPTHBIX CUTYAlUSX, aJI€KBaTHO OLICHUBAThH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE paCCMaTPUBAEMOM IPOOIIEMBI.

K koH1y o0yuenus B 11 kiacce npeMeTHbIE pe3yJIbTaThl HA 06230BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpPUMEpax pojib U MecTo (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTUHBI MHUpPa, B Pa3BUTUU COBPEMEHHON TEXHHUKU H
TEXHOJIOTUW, B MPAKTUYECKOW NEITEIBHOCTH JIOAEH, LETOCTHOCTh U EIUHCTBO
bu3HYecKoil KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHS U3YUYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIN JIEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHUK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH pEeHIeHUH (PU3NIECKUX
3a/1ay;

pacro3HaBaTh (pU3HYECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHU U KBAHTOBOW (DPM3HKU: IJIEKTPUUYECKAS] TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, TNPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETAa, OTPAXKECHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W NOJApU3alMs CBETa, JHCIEepCUs CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aromMa BOJOpPOJa, €CTECTBEHHAass W HMCKYCCTBEHHas

PaguO0aKTUBHOCTD;
ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Ccped) W

AIIEKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), HCIONB3YAd (PU3NYECKUE BEIUUYHMHBI:
DIIEKTPUYECKUN 3apsl, CHJIA TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, paboTa TOKa,
WHIYKIHUS MarHUTHOTO MOJs, cuia Ammepa, cuna JlopeHna, WHIyKTHBHOCTb
KATYILIKH, DHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KojeOaHuN B KoJeOaTenTbHOM KOHTYpE, 3aps]l U cuja ToKa B Ipolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOsIHHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUMU TPABUIBHO TPAKTOBATh (PU3UYECKUIMA
CMBICJ MHCIIOJIB3YEMbBIX BEJIMYMH, UX OOO3HAYEHUs M EIUHUIBI, YKa3blBaTb
(dbopMyIIbI, CBS3BIBAIONINE JAHHYIO (PU3UUECKYIO BETUUHHY C JPYTUMH BEIUYUHAMH;
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aTOMHBIX SIZIEp, TPU ONMUCAHWU TPABWIBHO TPAKTOBATh (HU3UUCCKUA CMBICI
UCIIOJB3YEMbIX BEJIMYMH, UX OO0O3HAYCHUS M €IUHMIIBI, YKa3bIBaTh (HOPMYIIbL,
CBSI3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEIUYMHY C JPYTUMH BeJIMYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUYNHBL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBIICHUS, UCIOJIb3Yys (PU3NUYECKHE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENBHOIO U NapaJlIeIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHna, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJMHEHHOTO PacpOCTpaHEHUs! CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEeHa mia Gororddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUECKOTO 3apsAjia, 3aKOH COXPAaHEHMs] MAacCOBOIO 4YMCIIa, MOCTyJaThl bopa,
3aKOH PAaJIMOAKTUBHOTO pacmaja, Ipyu 3TOM pasjinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHAa, €r0 MaTEeMaTHYEeCKOE BBIPAXKEHUE U YyCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OINPEAENATh HAIIPaBJICHUE BEKTOPA MHIYKIIMM MATHUTHOTO IOJIsI TPOBOJHUKA
C TOKOM, cujibl Amrepa u cuibl Jlopenua;

CTPOUTh W OIHMCHIBATh H300pa)XK€HUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaJIoM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 MCCJICIOBAHUIO (DU3UYECKUX SIBIICHUU W
MIPOLIECCOB C HCIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX HM3MEPEHUH: TpPHU 3TOM
dbopmynupoBaTh NpodaeMy/3a1ady U TUIOTE3y Y4eOHOTO SKCIIEPUMEHTa, COOUpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pYA0BaHUSs, POBOJIUTH OMBIT U POPMYITHUPOBATH
BBIBO/IbI;

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHHS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUM;

MCCJIEIOBATh 3aBUCUMOCTH (DPM3HUECKUX BEJIMYUH C UCTIOIB30BAHUEM TPSIMBIX
W3MEPEHUI: TP STOM KOHCTPYHPOBATH YCTAaHOBKY, (DMKCHUPOBATH PE3yJIbTATHI
MOJIYyYeHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUI U TpaduKOB,
JienaTh BBIBOJIBI MO PE3YJIbTATAM MCCIIEIOBAHUS;

coOJroaTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEIOBAHUNA B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HMCCIEeOBATENIbCKOW U MPOEKTHOU
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOTO
000opy10BaHUS;

pemiaTh pacu€THble 3aJa4d C SBHO 3aJaHHOM (DU3MYECKON MOJENbIo,
UCTIONB3YS (PU3MUECKUEe 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a YCJIOBUSA 3a/1a4u
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pemaTh Ka4eCTBEHHbIE 3a/1a4U: BBICTPAUBATh JIOTHYECKH HEMPOTUBOPEUHUBYIO
LEMOYKY pPACCYXKIACHUH C OMOpPOM HAa M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3uYecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PELIEHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIMOHHbIE
TE€XHOJIOTHH JUISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETALMU U TPEICTABICHUS
y4eOHOH M HAYYHO-TIOMYJIAPHONM HWH(POPMALMH, IOJYYEHHOW W3 pa3InYHBIX
VMCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOIYYAEMYIO HH(OPMALHIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh yCJIOBUS UX 0€30IaCHOI0 UCHOJIb30BAaHUS B ITOBCEIHEBHON
KU3HY;

IPUBOJNUTH MPUMEPHI BKJIaJla POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3UKE B IOBCEIHEBHOM JKU3HU IS
oOecrieueHusi 0€30MaCHOCTH MpU OOpamieHuu ¢ OpuOoOpaMu M TEXHUYECKUMH
YCTPOMCTBAMM, JIJIsi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CpEAE;

paboTaThb B TIpyHle C BBHIMOJIHEHUEM pA3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pabOTy TPyHNbl, PaLMOHAIBHO paCHpelesITh O0O0S3aHHOCTU U
IJIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pACCMAaTPUBAEMOM IPOOIEMBI.
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e padoThI
Pazpnea 1. DU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUA
1.1 ®u3KKa ¥ METOIbI HAYYHOTO ITO3HAHUS 2
Hroro no pazneny 2
Paznexn 2. MEXAHUKA
2.1 KunemaTtuka 5
2.2 Jmaamuka 7
2.3 3aKOHBI COXPAHEHMS B MEXAHUKE 6 1
Hroro no pazneny 18
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oOpa3oBaTe/ibHbIE

pecypchl
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2
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2

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf7
2
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2
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2
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11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

Ne ni/n

Pazpea 1. JIEKTPOJUHAMUKA

MarauTHoe moJje. DIeKTPOMarHuTHas
UHIYKIHS

1.1

Hroro no pazneny
Pazpnen 2. KOJIEBAHUA U BOJIHBI

MexaHn4eckue u SJICKTPOMArHuTHBIC

2.1
KoJIeOaHus
59 MexaHuYecKre U JIEKTPOMArHUTHBIE
’ BOJTHBI
2.3 Onrtuka

Hroro no pazneny

KoanuyecTBo 4acos

Bcero

11

11

10

24
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e padoThI
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Pa3zgea 4. KBAHTOBASI PU3UKA

4.1 DJIeMEHTEI KBAHTOBOU OINTHUKU 6
4.2 Crpoenue aToma 4
4.3 ATOMHOE SApO 5

Uroro no pazneny 15

Pazpea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPU3UKU 7
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