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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTelbHOM Mporpammsl, npeacTtaBieHHbIx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON pabouyeil MmporpaMMbl BOCIHUTAHHS U
KOHIICTIIIUMA TIpeTno/ilaBanus ydeOHoro mpeamera «Dusmka» B 00pa3oBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
oOpa3oBareibHbIe MPOTPAMMBI.

Copnepxkanue mnporpaMMmbl 10 (U3MKEe HampaBieHO Ha (QopMuUpoBaHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
ux (u3MKe Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOIO MOJX0/1a.
[Iporpamma no ¢usuke coorBeTcTBYET TpedoBaHusIM OI'OC COO K nmaHUpyEMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yjbTaTaM OOY4EHHs, a TAKKe
YUYUTHIBAET HEOOXOJUMOCTh pealh3alliil MEXIPEIMETHBIX CBs3el (U3UKUA C
€CTEeCTBEHHO-HAYUYHBIMU YU4E€OHBIMU NpeMeTamMu. B Hell onpeenstoTcs OCHOBHbIE
1IN U3y4eHUs! (PU3UKU Ha YPOBHE CPEAHEro OOILIEro o0pa3oBaHus, JIaHUPYEMbIE
pe3yibTaThl  OCBOGHHS Kypca (PU3MKH: JIMYHOCTHBIE, METaNpeIMETHBIC,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHMSI Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEAMETHBIC Pe3yJIbTAThI 10 T'0J1aM O0Y4YCHUS;

e cojepkaHue yueOHoro nmpeameta « Du3nkay 1mo rojgaM 00ydeHusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpykaromiem mupe. HIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3youi
JUUIS €CTeCTBEHHO-HAYYHBIX YUYEOHBIX MPEAMETOB, MOCKOIBKY (DU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWN, HW3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbu3nyeckoir reorpadueir W actpoHomueid. Mcmonmb3oBaHHE M aKTHBHOE
NpUMEHEHUE (PU3NUECKUX 3HAHUW  OmpenenseT XapakTep MW pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTH B c(hepe SJHEPreTUKHU, TPAHCIIOPTA, OCBOECHHUS KOCMOCa,
MOJYYEHHs] HOBBIX MAaTEpHAJOB C 3aJaHHBIMH CBOMCTBaMHU U Apyrux. M3ydenue
(bU3MKYM BHOCUT OCHOBHOU BKJIa/l B (hOPMHPOBAHNE €CTECTBEHHO-HAYUYHON KapTHHBI
Mupa oOydJaroruxcsi, B (HOpMUPOBAHHE YMEHHH TPUMEHSITh HAYYHBIA METO]I
MO3HAHUS TIPU BHITIOJIHEHUY UMH YUEOHBIX UCCIICIOBAHMI.

B ocHOBY Kypca pu3uku A4Jis ypoBHS CpeHEro 00111ero 00pa3oBaHusl OJI0KEH
psI uaeh, KOTOpPbIe MOKHO PacCCMaTpUBaTh KaK MPUHIIUIBI €r0 MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCA JIOTMYECKU
3aBEpIIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoOBaHUE TMPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
($U3HKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUYECKMMHU, HPABCTBEHHBIMU
Y DKOJIOTHYECKUMU MTPOOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kype Gu3nku npeanosaract 3HakOMCTBO
C IIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJIOTMUYECKMX NPWIOKEHUN H3yYCHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
po6JieM pallMOHAIBHOTO IPUPOOTIONIb30BAHMS U HKOJIOTHUYECKOM 0€3011aCHOCTH.

Crep>kHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CpPEIHEro OOLIEeTo
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UYECKON TEOPUHU, POJIU (PYyHIaMEHTAIbHBIX 3aKOHOB U
IIPUHIIUIIOB B COBPEMEHHBIX ITPEICTABICHUSIX O IPUPOJIE, TPAHULAX TPUMEHUMOCTH
TEOPHM, JUIsl ONMCAHNS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peau3yeTcs Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTANIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlst 6a30BOro ypoBHA Kypca (PU3UKH — 3TO UCHOJIb30BAHUE CUCTEMbI (PPOHTAIIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OpAaTOPHBIX pabOT, KOTOPBIE B IpOrpaMmme
no (usuke 0ObETWHEHBI B OOMIMUN CIUCOK YYECHUYECKUX MPAKTHUYECKUX PabOT.
Boigenenrie B yka3zaHHOM MepeyHe J1adOpaTOpHBIX pabOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLICHKHU, OCYIIECTBIISIETCSl yYaCTHUKaMHU 00pa30BaTeIbHOrO Mpolecca
UCXOJI1 U3 OCOOEHHOCTEW IUIAHMPOBAHUS M OCHalleHus KabuHeta ¢usuku. [lpu
TOM OOEcreunBaeTcsi OBJaJCHUE OOyYarolIMMHUCS YMEHUSMU MPOBOJIUTH
KOCBEHHBIE HM3MEPEHHUs, MCCICIAOBAaHUS 3aBUCUMOCTEH (PU3NUYECKUX BEJIUYUH U
ITOCTAHOBKY OIIBITOB IT0 IPOBEPKE MPEIOKEHHBIX TUIIOTES.

bosnpiioe BHUMaHuE yAEISETCS PELIEHUIO PACUETHBIX M KAUECTBEHHBIX 3a/1a4.
[Tpu 3TOM 17151 pacUETHBIX 33124 IPUOPUTETOM SIBISIOTCA 337a4M C SIBHO 33/IaHHOMN
buznyecKkoil MOAENbI0, TO3BOJIAIOIIME TMPUMEHATh HU3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO pasfena Kypca, Tak M MHTErPUPYs 3HAHUSA M3
pa3HbIX pa3nesioB. sl Ka4eCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 3aJaHUSI HA



OOBSICHEHHE TPOTEKaHUs (PU3MUECKUX SBIICHUA M TPOIECCOB B OKPYXKAIOIICH
KU3HH, TpeOyronue BBIOOpA (U3UYECKOW MOACIU IS CUTyallMd IPaKTHUKO-
OpHUEHTHUPOBAHHOTO XapakKTepa.

B cootBerctBun ¢ TpedoBanusimu I'OC COO k maTepuanbHO-TEXHUUECKOMY
oOecrieueHnto y4yeOHoro mpoiecca 0a30Bbl YpOBEHb Kypca (M3HKKM Ha YpPOBHE
cpenHero oomiero oOpa3oBaHUs JTOJDKEH H3Yy4aTbCs B YCJIOBHUAX IMPEAMETHOTO
kaOnHeTa (PU3MKM WIM B YCIOBUAX HHTETPHUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKJIA. B xabuHeTe pU3MKHU AOHKHO OBITH HEOOXOIUMOE
nabopaTopHoe 0O0OpyAOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B IMPOrpaMMe I10
bu3MKe yUSeHUYECKHUX MPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000pY/I0BaHKE.

JleMoHCcTpalluOHHOE  00Opy/0BaHuEe (HOPMUPYETCS B COOTBETCTBUM C
MPUHITUTIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT IMOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBbIX JIEMOHCTpAlui s
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOILIECCOB, OMIUPUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TPUMCHCHHM.

JlaGopatopHoe o00OpyJIOBaHHE [JIi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB M OOECTICUMBACTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydarommuxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUN AHAJIOTOBBIX M IU(POBBIX MPHOOPOB, @ TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOpATOPUI.

OCHOBHBIMHU TIEJIIMH U3y4YCHUS] PU3UKHU B 001IeM 00pa30BaAHUU SIBJISTFOTCS:

e (opmupoBaHue wHHTEpeca M CTpEMJICHUS OOYYaIOIIMXCA K HAyYHOMY
U3YYCHUIO TMPUPOJIbI, PA3BUTHE HMX HHTEIJICKTYAJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIC TIO3HAHUSA ¥ (pOopMUpOBaHUE
MCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3y4eHUSI OCHOB
CTPOEHUS MaTepuHu U PyHIaMCHTAIBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBanue yMeHHUH OOBSCHATH SBICHHUS C HCIOJb30BAHHEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmupoBaHue mpencTaBICHUNA O poNM (PUBUKU IS Pa3BUTHUS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTrkeHrne ITUX Ieei 00ecTeuynBaeTCsl pelIeHHeM CIIeIYIONINX 3a1ad B

npoIriecce u3yueHus Kypca GU3uKy Ha YPOBHE CpeTHETO O0IIero o0pa3oBaHus:

e MpuoOpeTeHNEe CUCTEMBI 3HAaHUI 00 00X (PU3HMIECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpWsIX, BKIIOYAs MEXaHWKY, MOJEKYISIPHYIO (QU3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HKY M SJIEMEHTHI aCTPOPU3HKHY;



e (dopMHpOBaHME YMEHUU TNPUMEHATH TEOPETUYECKUE 3HAHMS IS
OOBsICHEeHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOEHHE CHOCOOOB pEUIECHMs pa3IMyYHbIX 3a7ad C SIBHO 3aJaHHOU
¢u3nyecKkoil MoOJENbIo, 3aJay, MO0Jpa3yMEBAIOIIMX CAMOCTOATEIbHOE
co3anue GU3NYECKON MOEIH, aIeKBAaTHON YCIOBHSIM 33/1a4H;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JIECUCTBUS TEXHUUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEJIbHOTO IUJIAHUPOBAHUS U TPOBEACHUS
bu3MYECKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpEeNIEHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3YIIbTaTa;

e CO3JaHME YCIIOBUH AJIl pa3BUTUSl YMEHUH MPOEKTHO-UCCIIEN0BATEIbCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wu3ydenne ¢usuku (06a30BbII ypOBEHb) Ha YpOBHE CPEIHEr0 OOIIETro
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[lepeuenp 1a0OPaTOPHBIX M MPAKTUUECKUX PaOOT YUYHUTENIb ONpPEIEISIET C
y4€TOM MHIUBUIYaJIbHBIX OCOOCHHOCTEN 00YyJaromIMXCsl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUUECKON JEATEIbHOCTH JIFOJCH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U [epeMeIICHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuonuHeitHoe nBrkeHuE. [[BUKEHNE MATEPUAIBHON TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTIJIOBAasi CKOPOCTh, JIMHEWHAsI CKOPOCTb.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHKCHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne aBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hamnpagiienne CKopoCcTy Ipu ABUKEHUH 10 OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MIOCIICIOBATEIbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. [Ipuniun cyneprno3unuu cuil. Bropoi 3akon HeroTona aiist
MaTepuaabHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepraibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumiia Tsokectd. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunsl Tpenus (moxosi, CKonapxeHus1, kauenust). Cuna tperusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduiueHt tpeHusl.
Cuna conpOoTUBIICHUS MPU IBUKECHUU TEJA B )KUJKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHeHUE CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUMX B MNPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTepualibHOW TOYKU (Tea), CUCTEMbl MAaTEPUAbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenumanbHas DHEPIUsA YIIPYro
nehopMupoBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3H MOBEPXHOCTU
3eMIIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CHJI C ©3MEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa NOTEHIIUATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

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

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aUMOJECUCTBUS 4YacTULl BemlecTBa. Moaenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3Mmepsbl Mosiekyil. KonnuectBo BemecTsa. [locTtosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopgens uneanbHoro ra3za. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KHHETHYECKOW TEOPHH HACAITBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JIUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATBI, JIaBIICHUS U TEMIIEPATyphl BO3/lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEPMOJMHAMHYECKOU
CUCTEMBI U cTIOCcO0BI €€ n3mMeHeHus. KonmmuecTBo TemioTel U pabota. BHyTpeHHSs s
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akOHAa TEPMOJUHAMHKH K u3ompoieccam. ['padudeckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBHIX MamuHax. Kod(p@uUIMEeHT MoiIe3HOro
nevictBus TerwtoBoil mammHbl. [{ukn KapHo m ero ko3¢ @duimeHT mojae3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpruy Teja MpU COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnbIT N0 a1nabaTHOMY PaCIIMPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM ).

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoonvl

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

TBépnoe Teno. Kpucrammmueckue nu amopdubsie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcTayum3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJTYYEHUSI COBPEMEHHBIX MaTEpPUaJOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX NapOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

Hab6nronenune HarpeBaHus U MJIaBJIECHUS KPUCTAJUIMUECKOTO BEIIEeCTBA.

JleMoHCTpauust KpucTasioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHnre 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
DnekTpu3anus Tea. DIEKTpUIecKuid 3apsa. [[Ba Bua 3IeKTpUUECKUX 3apsiiOB.
[IpoBOAHUKM,  JUANEKTPUKH U TOJYNPOBOAHUKH. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TouedHblil 3€KTPUUYECKUN 3apsij.
OnekTpudeckoe mnoje. Hanpspk€HHOCTe  anmekTpudeckoro moiid.  I[IpuHuun



CYyNEPHO3ULIMKU 3IEKTPUUECKUX Mojied. JInHUuM HanpssKEHHOCTH AIEKTPUUYECKOTO
TOJISL.

PaGoTa cun anekrpocraTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOB.
[IpOBOAHUKN W [UAJIEKTPUKHA B SJEKTPOCTATHUUECKOM Tosie. [luanexkrpuueckas
MIPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHncarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KONMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B DJIEKTPOCTATUUECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AEIbHOE CONPOTHUBJIEHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—JleHma. MoniHoCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 11 OJHOM (3aMKHYTOM) 3JIeKTpudeckoi 1enu. KopoTkoe 3aMbIKaHuUE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MPOBOJUMOCTD
noJrynpoBogHUKOB. CBocTBa Pp—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



OnekTpuyeckuii Tok B ra3zax. CaMOCTOSTENbHBIA U HECAMOCTOSATENIbHBIN
paspsa. Monunus. 11nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMUCTOPBI ¥ (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIIN TNO, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe W3MepeHHe JIEKTPOIABWXKYIIEH CHiIbl. KOpOoTKoe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopnsie pabomoi

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTcs C
y4€TOM COJAEpPKATEIbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcamMH MaTEeMaTUKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Qu3uueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CII0KEHNE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra30B,



DIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJIEKTPOJIMTUYECKAs  JIMCCOLMALMSA,
rajJbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHKWE IBUKEHUN C HCIOIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEpHAJlOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTpYHHBIN IIPUHTED, JIEKTPOHArpeBaTENbHBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHaMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[TocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE MOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MaruuTHOM MHAYKUWH. [I[pHHIMI Cyneprno3nny MarHUTHBIX MOJIEH.
Jluvann marHuTHOM WHAyKUMW. KapTWHa JMHWUKA MAarHATHOM WHAYKIUW TOJIA
NIOCTOSIHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MarHuTHOTO TOJIS JUIMHHOTO MPSMOIrO IMPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cunia Amnepa, €€ MOAyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. J[BrokKeHUE 3apsiHKEHHOM YacTUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOoTOK BekTOpa MarHUTHOMN
WHIYKIUU. OJEKTPOJABIMXKYILNAsA CUla HWHAYKOHU. 3aKOH JJIEKTPOMarHUTHOU
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DIIEKTPOMAarHuTHOE I0JIE.

TexHuueckue yCTpoWcCTBA M INPAKTUYECKOE IPUMEHEHHME: IIOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTUL, MHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IMyYKa MATHUTHBIM MOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYIIECH CHIIBI MHAYKIHH OT CKOPOCTH W3MEHEHHS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbLE KONEOAHUA

KonebarenpHast cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJe€OaHMUA.
["apmonnyeckue konebanus. [lepumona, wacrora, amrumryga u ($aza KoyeOaHUU.
[IpyXVHHBIN MasTHUK. MareMaTH4eCKU MasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU  KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyxarouux KojeOaHusXx. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanus. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennpli  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHO€ W JACHCTBYIOIEE 3HAYEHUE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHndeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: SIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



HaOnronenue 3aryxarommx KojieOaHui.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHU.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBanre MEpEMEHHOT0 TOKA B LIEMN U3 NTOCIIEA0BATENBHO COCTMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HuTtepdepenius u udppaxius MeXaHUIeCKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3MYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPa)X€HUE, MPEIOMIICHUE, MOJspHu3anus, AUdpaKius,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYeCKHue YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: MY3bIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHMKE M MEIUIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak UCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOU KoJeOaHuH.



HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, TPETIOMIICHUE,
noJisipu3anus, 1udpaxius, HHTephepeHIINs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CinoxHbli coctaB Oenoro cseta. LBer.

Cobuparoniyie 1 paccerBaromye TuH3bl. ToHkas 1uH3a. DOKyCHOE paccTosIHUE
U omnTHYecKas cuia TOHKOM JuH3bl. [locTpoenne n3o0pakeHuil B COOUpAIONIUX U
paccenBaromux JuH3ax. @opMyna TOHKOM JIMH3bIL. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAaKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemeéTka. YcaoBUE HaOIIOIEHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PPaAKIIMOHHAS PEHIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE M IPEJIOMIICHUE CBETA.
OnTuyeckue mpruodopHI.

[TonHOE BHYTpEeHHEE OTpakeHUE. Moiellb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Hab6mronenne natepdepeHIny cBeTa.

Hab6mronenune nudpaxium crera.

HaOGmronenue nucnepcuu cBera.

[TosryueHue CrieKTpa ¢ MOMOIIBIO TTPU3MBI.

[Tomy4yeHune cexTpa ¢ mMOMOIIBIO TUGPAKIIUOHHON PEIIETKY.

HaOnronenue nosisipuzanuu CBETA.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepeHne nokazaress NpeoMJIeHUs CTeKIa.



HccnenoBanue CBOMCTB U300paKEHU B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNIHAJIBHON TEOPUH OTHOCUTEILHOCTH
[ paHuIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKU. [locTynaTel ciennaibHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOJYJISI CKOPOCTH CBETA B BAKYYME,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.
OTHOCHUTENIBHOCTE OJJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH M COKpAICHUE
JUIVHBI.
OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs3b MacChl C JHEPrUEr U UMITYJILCOM PEIATUBUCTCKOM YaCTULIBI. DHEPTUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Inemenmul K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu 3HEpruu (HOTOHA C €T0 YACTOTOM. DHEPTHS
U UMITyJbC (pOTOHA.
OTtkpoiThe 1 ucciegopanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI

doToapdexra. YpaBuenue OiiHmTeiiHa s poToapdekra. «KpacHass rpaHuna»
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XUMHUECKOE JICVCTBHUE CBETA.

TexHuyeckue yCTPOMCTBA M NPAKTHUECKOE MpPUMEHEHHUEe: (POTODIEMEHT,
dboToaaTuMK, COTHEUHAas OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®doTod(PdeKT Ha YCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3ak0HOB BHELIHETO (PoToa(deKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -YacTHIL.
[Lmanerapnas moxens aroma. Iloctymarel bopa. M3nydenue wu moriomieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bumisl
criekTpoB. CIEKTp YpOBHEW SHEPruu aToMa BOJIOPO/Ia.

BousiHOBBIE cBOVicTBAa yacTull. BosHbl ne bpoiiist. KoprycKyisipHO-BOJIHOBOM
JTyaJiu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MMPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Llemoncmpayuu



Mopnens onsita Pesepdopna.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JInHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOnroienue IMHe4aToro cuekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeeneHnto coctaBa paJuoakTUBHOTO
u3nyuyenus.  CpoiictBa  anbda-, Oera-, ramma-usiydeHus.  BrusHue
PaIUOAKTUBHOCTH HA )KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anbda-pacnag. ODIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOIO pacIaja.

DHeprus CBA3M HYKJIOHOB B sifipe. Snepubie cuinbl. Jlegexkt Macchl sapa.

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTUBBI
AJIEPHON SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IE€PHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITUE TO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHIL.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUpA.

TexHuyeckue yCcTpoucTBa U IPAKTHUUECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINUX YACTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpukiiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bénnoro nHeba. Co3Be3nusi, sipkue 3BE3NBI, IUIAHETHI, UX BHIMMOE
JIBUOKEHHUE.

CoiHeuHas cucrTema.

Connne. ComHeuHass akTUBHOCTh. McTounuk sHeprum CoyHI@ U 3BE3.
3BE3/bI, UX OCHOBHbBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kjiacc —
CBETUMOCTB». 3BE3JbI TJIABHOM IIOCIEIOBATEIBHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue



3B€311. COBpEMEHHBIE MPEJCTABICHUSI O MPOUCXOXKACHUU U 3Bodtounu CoJiHIa U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, manet, Maeuynoro Ilyru.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax eaTeIbHOCTH YEI0BEKA, pOJIb U MECTO (DU3UKU U
aACTPOHOMHU B COBPEMEHHOW HAYYHOUM KapTHHE MHpPA, pOJib (U3UUECKON TEOPUU B
dbopMHpOBaHUY MPECTABICHUN 0 (HU3NIECKOIN KapTUHE MHUPA, MECTO (PU3UIECKOI
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBIsIeTCS C
YYETOM COAEPKATEIBbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mescnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOICHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJICIIb, U3MEPCHHE.

Mamemamuxa: peumieHHWE CHUCTEMbl YpPAaBHEHUH, TPUTOHOMETPUYECKHUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPHU3HAKK TMOJO00US TPEYTrOJIbHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpOJE, KoJieOaTelbHbIC
JIBVKCHUS B )KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOM MPUPOJE, ACUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHW3MbI 00pa30BaHMS KPUCTALTNICCKON PEeETKH, CIEKTPATBHBIA aHAJHN3.



l'eocpaghus:  MarHuTHBIE TOJIOCA 3€MJIM, 3aJ€Kd MArHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIIMOHHAS I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yuebHOro mnpenmera «@Pu3nka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTH JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3uka» TOKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaroOIuXcCsi PYKOBOJICTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEW MO3UIMEN JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKIECHHH, COOTBETCTBYIOIIHMX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaau3alii OCHOBHBIX HAIPaBJICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUU 00YUaIOIIEerocs KaKk akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYHKO JIESTEIIBHOCTH B MHTEpPECAX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHu3alIliy;

YMEHUE B3aMMOJEHCTBOBATH C COUAIIBHBIMA HHCTUTYTAMHU B COOTBETCTBUH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOMU JIESITETbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM IpaskTaHCKOW UASHTUYHOCTH, TATPUOTH3MA,

[IECHHOCTHOE OTHOIIEHUWE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUXKCHUSIM
POCCUICKUX YYEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUIECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIFOYAsl 3CTETUKY HayYHOTO TBOPYECTBA,
npUCyIIEro (pU3nYecKoi HayKe;

5) TpyA0BOr0 BOCIIHTAHUSI:



UHTEPEC K pa3luyHbIM cdepaMm npodheccCHoHANbHON NeATENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJIOOAIBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPYKAIOILIEH Cpelle Ha OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

pacIlIMpeHre ONbITa AEATEIBHOCTH HKOJOTHYECKOM HaNpaBIECHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

C()OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4YeHUs! (PU3BHKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENbCKYIO IEATEbHOCTh
VHIUBUyAJIbHO U B TPYyIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LIENH JEATeIIbHOCTH, 3aJaBaTh IMapaMEeTpPbl U KPHUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEYMST B  paccMaTpUBaeMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAlIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TIOCJICICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBUSAX PEaJbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3zoBble ucciaeaoBarebCKue 1eMCTBUA:
BJIAJ€Th HAy4YHOW TEPMUHOJIOTHEH, KIIIOUEBBIMH TOHATHUSIMU M METOJAMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMU Y4eOHO-HCCIEI0BATEIbCKON U MPOEKTHOM AesTeNbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlUY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBIISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyallU3UpOBATH 3ajady,
BBIJIBUTATh TUNOTE3Y €€ PellIeHUs], HAaXOAUTh apryMEHTHI JUIsl J0Ka3aTeIbCTBAa CBOUX
YTBEPXKACHU, 3aJaBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

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

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HECATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

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

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOTO COAEPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJIOTHA B PEIICHHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ COOI0IeHHEM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STUYECKUX HOPM, HOpM HH(DOpPMAIMOHHON
0e301aCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOrO COJEpKaHUS B pa3IUYHbIX (opmarax c
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:
OCYILIECTBIISITH OOIIIEHNE HAa YPOKax (DU3UKU U BO BHE-YPOUHOI JAesITeIbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAT4aTh
KOH(JIUKTBI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHUS C HMCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboTHI;

BBIOMpaTh TEMATHKYy W METOJbI COBMECTHBIX ICHCTBHH C y4éTOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/I0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIA  COBMECTHOW  JEATEIHHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATh JEHCTBUSA TO €€ IOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pachpenensaTh poid C y4€TOM MHEHHH YyYaCTHUKOB, OOCYXIAaTh pPe3yiIbTaThl
COBMECTHOM paboThI;

OIICHWBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO yYaCTHUKA KOMAH/IbI B OOTITHIA
PE3yNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IIPOEKTHI, OIICHMBATh HUJEU C TIO3UIUA HOBH3HBI,
OpUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTHBHOE CTPATETHYECKOE IIOBEJACHUE B Pa3IMIHBIX
CUTYaIHsIX, IPOSIBJISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUITMATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO JSPYAHWIMH B 00JaCTH
(bu3HKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIAJCTh HABBIKAMH  TIO3HABATENIbHOM  pediaekcuu KaKk  OCO3HAHUS
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
peLIeHHS;



YMETh OIIEHWBATh PUCKH W CBOEBPEMEHHO TNPUHUMATH PEIICHUS IO HUX
CHW)KCHHUIO;

NpUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPU aHAIW3E pPe3yIbTaTOB
JeSTEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce mocTrKeHUS THYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MPOTPAMMBI TI0
buszuke g ypoBHS cpeaHero oOmero o0pa3oBaHHMs Y OOyYarOIIMXCS
COBEPIIICHCTBYETCS OMOITMOHATBHBIN WHTEJUICKT, TIPEAIOIar afoIIHA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUS, BKJIFOUAIOIIETO CIOCOOHOCTh MOHUMATh CBOE SMOILIMOHAIIEHOE
COCTOSIHUE, BUJIETh HANpPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHI,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKCHUIO TEIH U
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATLHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATBI

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

JEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEH;

YUUTHIBaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3UYECKUX MOJEIIEH:
MaTepuaibHas TOUKa, MHepIUaIbHas cUcTeMa OTCU€Ta, aDCOMIOTHO TBEPAOE TEIIO,
WJICAJIBHBIN I'a3, MOJEIIM CTPOCHUS Ia30B, )KUAKOCTEH U TBEPABIX TEJl, TOUCUHBIN
AIIEKTPUUECKUH 3apsijl pU pelieHnn PU3NYECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECChI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOCHHMS BEILECTBA U



ANEKTPOAUHAMUKHN: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE,
CBOOO/IHOE TAJICHUE TeJ, JBHKEHHUE MO OKPYKHOCTH, WHEPIIUS, B3aUMOJICHCTBUE
ten, nuddysus, OpOyHOBCKOE IBWIKEHHE, CTPOCHUE JKHIKOCTEH W TBEPABIX Tel,
U3MEeHeHHe o0bEMa Tel MpU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIapeHue, KOHACHcAlus, IUIaBJICHUE, KPUCTAUIM3alus, KHUIEHUE, BIAKHOCTDH
BO3/1yXa, MOBBIIICHUE JABJICHUS Ta3a MPU €ro HAarpeBaHUU B 3aKPBITOM COCYIIE,
CBSI3b MEXJy NapaMeTpaMU COCTOSIHUS Tra3a B M30Mpolieccax, dIEKTpU3alus Ted,
B3aMMOJICHCTBHE 3aPs/IOB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONB3Ys (U3MUYECKUE BEITUYMHBI:
KOOpAMHATa, NyTh, MNEPEMENIEHUE, CKOPOCTb, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTEHIHUAIbHAS SHEPIusi, MeXaHUuecKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPH ONKHCAaHWU TMPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICIT MCIOJBb3YEeMbIX BEJIMYMH, WX OO0O3HAUYCHUS M €IUHMUIIbI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKasi SHEPrUs XaOTUUYECKOTO JBMXKEHUSI MOJIEKYJ, CPEAHEKBaIpaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSS JHEprusi, padora rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHUCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
0o0O3HAaueHUsT W EAWHUIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JAHHYIO
(pU3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUHHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSXKEHHOCTD MOJIs, OTEHIIMAN, PAa3HOCTh MOTEHIMAJIOB,;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEITMYMH, WX OOO3HAYCHUS] W EIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHaJU3UPOBaTh (PU3UYECKHUE MPOLECCHl U SBJICHUS, UCIOIB3YS (PU3UYECKUE
3aKOHBI U MPUHIIMIBL 3aKOH BecemupHoro tsarotrenus, |, Il u Il 3akonsr HetoToHa,
3aKOH COXpAHEHUSI MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
NPUHLNN CYNEPHO3ULIUA CHJ, TPUHIUI PABHONPABUS HHEPLIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
abCOJTIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
ANEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pasiuyaTh CIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W YCIIOBUSA (TPaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSCHITH OCHOBHBIC TIPUHITUIIBI ICUCTBUS MAIIIWH, MPUOOPOB M TEXHUIECKUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MacHOTO MCMHOJIb30BaHUS B MOBCEIHEBHOU
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI MO HCCJIEIOBAHUIO (PU3UYECKUX SBJICHUM U
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopmyrpoBaTh mpodaeMy/3aaady U THIIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTD OTBIT U (POPMYITHUPOBATH
BBIBOJIBL;

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJIb30BaTh W3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU ITOM KOHCTPYHUPOBATh YCTaHOBKY,
(buUKCUpPOBATH PE3YNIHTATHI MOJIYYCHHONU 3aBUCUMOCTH (PU3UUECKUX BETUYUH B BUJIC
TaONuUIl U TpaUKOB, IETATh BEIBOJBI 10 Pe3yIbTaTaM HMCCIIECIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO OSKCIepUMEHTa, Yy4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
00opy1I0BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHUE 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a7a9u
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIC 3a7aU: BHICTPAUBATh JIOTUYECKU HEMPOTHBOPECUUBYIO
[ENOYKY PACCYKICHUU C OMOpON Ha M3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCcKue ABIICHUS,

UCIIOJIb30BAaTh MTPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE UH(POPMAIIMOHHbIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, WHTEPIIPETAIMNA U TPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJIAPHOM HMHGOPMALMK, TMOJYYEHHOM W3 pa3InyHBIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBAThH MOydaeMylo HH(POPMAIIHIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPYKAIOILIETO MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCTIONIb30BaTh TEOPETUUYECKUE 3HAHUS 1O (U3KKE B TOBCETHEBHOM JKU3HU IS
oOecrieueHuss OE30MaCHOCTH TPU OOpalieHuu ¢ TpUOOpaMu M TEXHUUYECKUMH
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTath B TpYyNIle C BBHINOJHCHHEM pPa3IUYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K koniy o0yuenus B 11 kiaacce npeMeTHbIe pe3yIbTaThl HA 06230BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TE€XHOJIOTUW, B MPAKTUYECKOW NEATENBHOCTH JIOAEH, LEJOCTHOCTh U EIUHCTBO
bu3nYecKoi KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIN IJIEKTPUUECKUM 3apsil, JIyd CBETA, TOUCYHBIM UCTOYHHUK CBETA, SAEpHAs
MOJIe]Ib aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO fjJipa MPU PEUIeHUU (PU3HMUECKHUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHMKU: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MArHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJIEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPAXECHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAIpU3alUs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas

PaguO0aKTUBHOCTB;
ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTh  PA3NMYHBIX  Cpeld) |

AIIGKTPOMArHUTHBIE SIBICHUS (MIPOLIECCHI), UCIONB3YsSd (PU3NYECKUE BEIUUYMHBIL:
DIIEKTPUYECKUN 3apsill, CWJIa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, paboTa TOKa,
WHIYKLIUS MarHUTHOTO MOJisA, cwia Ammepa, cuna JlopeHna, WHIYKTUBHOCTH
KATYIIKH, DHEPrUs AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KojeOaHUN B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B IIpolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOsHUE U
ONTHYECKAass CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATH (PUIUYECKHIM
CMBIC]I HKCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EAUHMIIbI, YKa3bIBaTh
(b opMyIIBI, CBI3BIBAIOININE TAHHYIO (U3HUECKYIO BEJTUUYHHY C IPYTUMH BETMUUHAMY,

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBICHUS M IPOLECCHI, HCIIOIb3YS
bu3NYecKue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTYypaciaga, SHEPTUS CBA3U



aTOMHBIX SIZIEp, TPUA ONMUCAHWU TMPABWIBHO TPAKTOBATh (DU3UYECKUNA CMBICIT
WCITOJIb3YEMBIX BEJIMYMH, MX OOO3HAUYEHWS W CIWHMIIBI, YKa3bIBaTh (HOPMYJIBI,
CBS3BIBAIONIUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMH,
BBIYHCIIATH 3HAUCHHE PU3NUECKON BETUUNHBIL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENHLHOTO U MapajjieibHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSAMOJUHEHHOTO PaclpOCTPaHEHUs! CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHINTeHa miia pororddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMIIYJIbCa, 3aKOH COXPAHEHUS
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHHUsI MAaCcCOBOIO 4uCia, mocrynarel bopa,
3aKOH PaJIMOaKTUBHOIO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OTPENIENIATh HAMIPABIICHHE BEKTOPA UHIYKIIMK MAarHUTHOTO TOJISI TPOBOIHHUKA
C TOKOM, CUJIbI AMIiepa u cuiibl JlopeHna;

CTPOUTh M OINHUCHIBATH H300paKEHHE, CO37aBA€MOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOUpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pYA0BaHUS, POBOJAUTH OMBIT U POPMYITHPOBATH
BBIBO/IbI;

OCYHIECTBIISTH MPSAMbIC U KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEIUYMH, MIPU
ATOM BBIOMpPaATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI W HCIOJIb30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

MCCJIEIOBATh 3aBUCUMOCTH (DPM3HUECKUX BEJIMYUH C UCTIOIB30BAHUEM MPSIMBIX
W3MEPEHUI: TP STOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTATHI
MOJIYy4YeHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BUAE TaOMUI U TpaduKOB,
JieJaTh BBIBO/JIBI IO pe3yJibTaTaM UCCIIEI0BAHNUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU HCCIEAOBAHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIHCKON U TPOCKTHOU
JESATETLHOCTH C HMCIOJIb30BAaHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000Opy10BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJlaHHOM (DU3UYECKOM MOJIEIbIO,
UCIIOJIB3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBEIOMPATH (PU3UYECKYIO MOJENb, BBIACISITh (PU3MUECKUE BEIMYUHBI U (HOPMYJIBI,
HEOOXoaMMbIe NJis €€ PeIIeHUs, TPOBOAUTh PACUYEThl M OICHUBATH PEaTbHOCTH
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKON BEJIMYUHBI;



pelaTh Ka4eCTBEHHbIE 3a/1a4U: BBICTPAUBATh JIOTHUYECKH HENPOTUBOPEUHUBYIO
LEMOYKY pPACCYXKIACHUN C OMOpPOM HAa HM3YYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PELIEHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIMOHHbIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, HHTEPIIPETALIMM M MPEICTABICHUS
y4eOHOH M HAYYHO-TIONMYJIAPHOM HMH(POPMALMH, IOJYYEHHOW W3 pa3InYHBIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBAThH MOIy4aeMylo HH(POPMAIIHUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallMH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MaCHOIO MCHOJIb30BAaHUS B ITOBCEIHEBHOU
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIEr0 MHpA, B pPAa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU IS
oOecrieueHus: 0€30MaCHOCTH MpU OOpameHuu ¢ NpudopaMu M TEXHUYECKUMH
YCTPOMCTBAMM, JIJIl COXPAHEHHUS 3J0POBbS M COOJIOJECHUS HOPM SKOJOTUYECKOIO
MIOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTaTh B TIpyHIe C BBIIOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJEi,
IUIAHUPOBaTh pPabOTy TPyHNbl, PaLMOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IUIAHUPOBATH JIESTENIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYACTHUKOB T'PYMIIbl B PEIICHHE pACCMAaTPUBAEMOM TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne ni/m P Konrpoubnbie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznean 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/IbI HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazaeny 24
Paznen 4. 3JIEKTPOJAUHAMUKA
bubmuorexa [JOK
41 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 2neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 2
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. 3JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
29 MexaHU4YeCKHe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

OCHOBBI CIENUATTBHON TEOpUH bubnuorexa [JOK
3.1 4 1
OTHOCUTEILHOCTHU https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Pasznen 4. KBAHTOBASI ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU OIITHKH 6 Eubmorexa IIOK

https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE SApO

Hroro no pazneny

15

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 E;ISSH;I;T:;(;KL)ROU/I? £41097¢
Utoro no pazneny 7
Pazgen 6. OBOBILIAIOLIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 ng;;ﬁf;igrouﬁ £41007¢
Hroro no paszneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
Ne KosaunyecTBo 4acoB D1eKTPOHHbIE HUPPOBLIE Oobopynosanue [HO
Tema ypoka
n/n Bcero o0pa3oBaTe/ibHbIE PECYPChI «Touka pocra»
®dusnka — HayKa O IPUPOJE.
1 Hayunbie MeT(})];[(I)I HofHapHIfﬂ 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIEero MUpPa
Ponb u Mecto pusuku B
9 dbopMHUpPOBaHUH COBPEMEHHOMN 1 bubnunoreka [JOK
Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JAeATEIHLHOCTH JII0IeH
MexaHuueckoe IBUKEHHE.
3 OTHOCHUTEIBHOCTh MEXAHUYECKOTO 1 bubmuoreka [JOK
neuxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
4 PaBHOMEpHOE ITPAMOIMHENHOE 1 bubnnorexa [JOK
JBHIKEHHE https://m.edsoo.ru/ff0c3620
CkaMbsi, OTpPHUYHUTEND,
TPaHCIIOPTHUD,
ONTORJIETPUUECKHUE
JaTYUKH — 2 1IT.,
5 PaBHOYCKOpEHHOE IPSIMOJIMHEMHOE 1 bubnmoreka [JOK TEJEeKKa C OJTHUM WJIU

JIBIDKEHUE

https://m.edsoo.ru/ff0c372e

IByMsl (praxkkamu,
matgopma cTapTOBOTO
YCTPOMCTBA €
MPYXUHOU, OJIOK
MTUTaHUS



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

CBoOogHoOe majieHue. Y CKopeHue
CBOOOIHOTO MaICHUS

KpuBonuHeliHOe ABUKEHUE.
JIBr>keHME MaTepraIbHOM TOUKH I10
OKPYKHOCTH

bubmuorexa [JOK
https://m.edsoo.ru/ff0c39cc

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc3ada

ONTOXJIEKTPUYECKUN
JaTyuK, margopma
CTapTOBOTO
YCTPOMCTBA, TUHENKA
po3pavHasi ¢
HENPO3payHbIMU
I10JIOCAMHU

OCHOBaHHe, y3ell
IIpUBOJA C paMoil U
JATYMKOM YaCTOThI
BpaileHus, rpy3 0,2 kr ¢
MIOJBECOM, I'Py3 MacCOu
0,4 xr ¢ moaBecoM,
CUTHAJIbHOE
yCTPOMCTBO, ckoOa st
U3MEPEHUN YCUIIUI
JTUHAMOMETpPOM, cko0a
JUTSL KpETUIeHUS
NPYKUHBI Ha TPY3eE,
MpYy>KHUHA C
¢ukcaropom, kabeb
WM3MEPUTEIbHBIN,
KOMITbIOTEPHBIN
U3MEPUTENbHBIN 0JI0K,
nrHamometp SH,
HMCTOYHHUK TOCTOSIHHOTO
TOKAa HalpsHKEHUEM He
6onee 15 B



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

[Tpuniun oTHocuTenpHOCTH ["anues.

bu6mmoreka [JOK

OCHOBaHUE, y3€1
PUBOJIA C paMOi U
JTaTYNKOM YaCTOThI
BpallleHus, 1ap ¢

JBIDKEHHE a0COJIFOTHO TBEPIOTO TeEa.

https://m.edsoo.ru/ff0c41a6

8 HuepunanbHble CUCTEMBI OTCYETA.
prt N https://m.edsoo.ru/ff0c3be8 HUTBIO U JIEPKATEIIEM,
ITepBbiii 3akoH HproTOHA
UCTOYHUK MTOCTOSTHHOTO
TOKA HAMPsHKESHUEM HE
6osee 15 B
CKaMbsl, OTPAaHUYUTENb,
TPAHCIIOPTHP,
ONTORJIEKTPUYECKUN
Macca tena. Cuia. [lpunnun JaTyuK, miardopma
9 cynepno3uiuu cuil. Bropoii 3akon bubmmorexa [JOK CTapTOBOIO
yrep ' p . https://m.edsoo.ru/ffOc3be8 P .
HeroToHa 15t MaTepruaibHON TOYKH YCTPOMCTBA, TEIEKKA,
Tpy3 AJIS TENEKKH,
PE3UHOBBIN KIYT, OJIOK
MUTaHU
10 Tpernii 3akoH HproToHa 111 bubnuorexa [JOK
MaTepHaAIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHus. Cumna
11 TskecTH. [lepBas kocMuyeckast bubmmorexa [TOK
- P https://m.edsoo.ru/ff0c3d00
CKOPOCTh
12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnuotexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cwnna tpeans. KoaddbunuenT TpeHus.
13 Cuiia Zgn OTI/IBJ'IeI({bI/I(li)I pH anieHI/m bubmorexa HOK
P P https://m.edsoo.ru/ff0c3f76
TeNa B KUAKOCTH WJIH ra3e
14 [TocTymarensHOE U BpaliaTeabHOE bu6nmoreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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Mowment cuinl. [lneyo cuiel. YciioBus
paBHOBECHS TBEPAOTO Teja

15

HNMnynsc MaTepuanbHOU TOYKH,
CHUCTEMBI MAaTEPHUAIIBHBIX TOYECK.
Nmnynbe cuibl. 3aKOH COXpaHEHUs
UMITyJIbCca. PeakTuBHOE IBUKEHHE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c43d6

16

17

18

PaboTa 1 MOIIHOCTb CHIIBI.
Kunerndeckas sHeprust MaTepuagbHON
ToukH. Teopema 00 U3MEHEHUH
KMHETUYECKOW SHEPIUU

[ToTeHumanbHast SHEPTHSL.
[ToTeHumanbHast SHEPTHS YIPYTO

e OPMHUPOBAHHON MTPY>KUHBL.
[MoreHuunanpHas 3HEPrHsl TeJa BOJIU3U
MOBEPXHOCTU 3eMITH

[ToreHnnanbHbIC U HETIOTEHIHAILHBIE
cubl. CBs3b pabOTHI
HCIIOTCHIINAJIBHBIX CUJI C UBMCHCHHUEM
MEXaHUYECKOU SHEPTHUU CUCTCMBI TCIL.
3aK0H COXpaHEHUsI MEXaHUYECKON
SHEPTUU

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4502

bubmuoreka [JOK
https://m.edsoo.ru/ffOc461a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabota
«MccnenoBanue cBsi3u pabOTHI CHITBI C
N3MCHCHUCM MGX&HI/I‘-IGCKOﬁ BHGPFI/II/I
TeJa Ha TIPUMEPE PaCTsHKEHUS
PE3UHOBOTO JKTyTa

20

KonTponbhas pabota no teme
«Kunemaruka. J[nHamuka. 3aK0HBI
COXpaHEHHUS B MEXaHHUKE»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-

21 KMHETHYeCcKoi Teopuu. bpoyHoBckoe bubmiorexa LIOK
PHiL. BPOYH https://m.edsoo.ru/ff0c4dc2
neuxenue. uddysus
Xapaxkrep JBUKECHUS U
29 B3aMMO/ICHCTBHUSI YaCTUL BEILIECTBA.
Mopnenu cTpoeHUS Ta30B, KUAKOCTEH
Y TBEPIBIX TEJ
23 Macca monekyn. Konnuectso
BemectBa. [locTostnHas ABoraapo
TemnnoBoe paBHOBecue. TemnepaTtypa
24 u e€ u3mepenue. [llkana remneparyp
Lenbcus
o5 HUneanpuerii raz 8 MKT. OcHoBHOE bubmuoreka [JOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
[Tpubop «30Tepmayn ¢
BCTPOSHHBIM JATYNKOM
o0beMa rasa, lllnanr
AOcotoTHas TeMIiepaTypa Kak Mepa .
. B BakyyMHbIH (30 cMm),
CpeaHel KHHETUYECKOM SHEPIUuur bubnuoteka [JOK
26 3aKUM U1 TPYOOK,
JBUKEHUS MOJIEKYI. Y paBHEHHUE https://m.edsoo.ru/ffOc511e
. aTYUK a0COIFOTHOTO
MenpeneeBa-Knaneiipona
JABJICHUS, COCY]I C
Boz0M, TepmomeTp (0 —
100°C), mrraTus
npubop «13otepmay,
npubop «M3o0xopay,
npubop «M306apa» ¢
27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI

BCTPOEHHBIM JaTYNKOM
o0bema raza, mjIaHT
BakyyMHbIH (30 cM 1 15



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

JlaboparopHas paboTa
«MccnenoBanue 3aBUCHMOCTH MEXKTY

CM), 1aTYUK
a0COJIFOTHOT'O
JIaBJICHHS, IIITATUB,
COCY/I C BOJIOH, 30KHM
JUTSL TPYOOK

28 napaMeTpamMu COCTOSHHUS
Pa3peKeHHOTr0 raza
29 W3omporieccel B neaibHOM rasze u ux bubmorexa [IOK
rpaduyeckoe npeacTaBIcHue https://m.edsoo.ru/ff0c570e
Buytpennss sueprus
TEPMOJUHAMHYECKON CUCTEMBI U
30 crioco0On! e€ m3meHeHus. KoanuecTBo bubmuoreka [JOK
TEIJIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTHs OJJHOATOMHOTO HUJCATLHOTO
raza
31 Buasl Teronepenaun bubmmorexa [OK
https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMIOEMKOCTh BEIIECTBA.
32 KommuectBo TemnoTs! mpu Bubnuorexa LIOK
. https://m.edsoo.ru/ff0c5c36
Terutonepenade. AauadbaTHbIN Mmpoiecc
npudop «M30b6apay ¢
BCTPOCHHBIM
. JaTYNKAMHA
ITepBblii 3aKOH TEPMOJMHAMUKH U €T0 bubnuotexa [JOK
33 TeMITepaTyphl U 00bemMa

IMPUMCHCHHUEC K U30IIpoIcccamM

https://m.edsoo.ru/ffOc5efc

rasa, npuoop
«M3oteTpmar ¢
BCTPOEHHBIM JaTYNKOM



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

00bEMa rasa, IITATHB,
COCYABI JUISl XOJIOJHOM
Y TOpsTYe BOJIBI, AT
YUK aOCOIIOTHOTO
JABJICHUS, 3aKHUM IS
TpyOOK, IITaHT
BakyyMHbIH (30 u 15

cM),
HeobpaTtumocTs mporieccos B
34 npupoje. Bropoii 3akoH bubmorexa HOK
https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU
35 [Tpuniun gevicteust u KI1/ TernmoBoit bubmuoreka [JOK
MaIlUHbI https://m.edsoo.ru/ff0c600a
[Ipubop «13oTepmar ¢
BCTPOSHHBIM JaTYNKOM
o0bema raza, TaTdynuK
a0COIOTHOTO
36 Hukn Kapuo u ero KITJ{ JIaBJICHUS, IIUTAHT
BakyyMHbIH (30 cMm),
COCy/Jl C BOJAOW — 2 WIT.,
tepmomertp (0 — 100°C),
IITaTHUB
37 DKosoruyeckue npoodaemMbl
TEIUIOPHEPTETHKHU
38 O6o06matromuii ypok «MonexynspHas bubmuorexa [JOK
¢uzuka. OCHOBBI TEPMOAMHAMUKI) https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme
39 «Momnekynspras pusuka. OCHOBBI bubmmorexa [JOK

TEPMOANHAMHKH)»

https://m.edsoo.ru/ff0c6a50



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50

[TapooOpa3oBanue u KOHICHCALIMSL.

bubmuoreka [JOK

40
Hcnapenue u Kkurenue https://m.edsoo.ru/ff0c63b6
npubop «3o0xopa» ¢
BCTPOEHHBIM JAaTYNKOM
TEMIEPATYPHI,
MIEPEXOTHUK IS
BaKyyMHBbIX IIUIAHTOB,
[UJIAHT BaKyyMHBIHA 15
cM—1mr., 6 cmM—2
AOCOmIOTHAS U OTHOCHUTEJIbHAS
41 BJIAKHOCTH BO3/1yXxa. HachIIEHHbBIN Eubmiorexa ITOK mrr., 30 em — 1 .,
yxa. https://m.edsoo.ru/ff0c64d8 JaTYUK a0COIIOTHOTO
na .
P TABJICHUS, TPOHHUK,
3aKHUM JJIs1 TPYOOK,
Hacoc KomoBckoro,
LITAaTUB, COCYJ C BOJIOH,
npubop «M3otepmay co
BCTPOEHHBIM JaTYNKOM
o0beMa rasa
TBépnoe Teno. Kpucrammyeckue u
amopdHbIe Tena. AHU30TPONHS bubnnorexa [JOK
42 -
CBOMCTB KpUCTAJLIOB. JKujakue https://m.edso00.ru/ff0c65f0
KpucTayibl. COBpeMEHHbIE MaTepPHAaIIbI
[TraBneHne M KpUCTAIUTH3AIINS.
bu6mmorexa [JOK
43 VY aenpHas TETMIIOTA TUIABJICHUSI.
https://m.edsoo0.ru/ff0c6708
Cyb6numarus
bubnnoreka [JOK
44 YpaBHEHHE TEIUTOBOTO OallaHca 1

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

OnexTpuzanys Ten. JIeKTPUIECKUN

45 3apsia. J{Ba BUIa SJIEKTPUYECKHUX bubmoreia OK
PAL. A p https://m.edsoo.ru/ffOc6bcc
3apsIoB
ITpoBOIHWKH, TUDIIEKTPUKH U
46 H(?JI OBOHUKU 3a2))H COXpaHEHUSs bubnnorexa [IOK
ynip ) p https://m.edsoo.ru/ff0c6bcc
AJIEKTPUUECKOTO 3apsia
B3aumoneiicTBue 3apsioB. 3aKOH
47 Kynona. TodeuHBIN 3IeKTPHISCKUHN bubmorexa LIOK
y ) p https://m.edsoo.ru/ffOc6ce4
3apsin
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nosist. [IpuHnun cynepno3unuu bubnuoreka [JOK
SJIEKTPUYECKUX ToJe. JInnuu https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTU
Pabota cun 3eKTpoCcTaTHIeCKOro
49 o1, Ilorennman. PasHocts bubmorexa HOK
' . https://m.edsoo.ru/ff0c6f00
MOTEHIHAIOB
IIpoBOIHUKY U OUDIIEKTPUKHU B
50 BHIZ:KT OCTaTHYECKOM nonIe bubmorexa HOK
P ) https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi IpOHUIIAEMOCTh
bu6mmorekxa [IOK
51 DnekTpoéMrocTh. Konaencaro
P A p https://m.edsoo.ru/ff0c7126
Pesuctop
CONIPOTHUBJICHHEM |
. kKOM, caMOJIeTbHBIN
DIEKTPOEMKOCTD MJIOCKOTO
bubnuotexa [JOK KOHeHcaTop (JIUCT
52 KOHJEHCATOpa. JHEPTHUs 3apsHKEHHOTO

KOHACHCATOpa

https://m.edsoo.ru/ff0c72c0

¢doneru — 2 mr., daiin
JUIs XpaHeHus: Oymaru),
KITIOY,
ocrutorpaduaecKkuit



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

JaT4uK, MCTAJITIMYCCKHUEC
3aKMMbI, KOMIIBIOTEP

53

54

55

56

57

58

JlabopaTtopHast pabora "H3mepenue
AIIEKTPOEMKOCTH KOHJeHcaTopa"

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOITMPOBAJILHOTO
amnmnapara, CTpyWHOTO IpUHTEpA.
DINeKTpOoCTaTUYECKas 3alIHTa.
3a3eMIIeHHE AIEKTPONpUOOpPOB

DJIEKTPUUYECKUI TOK, YCIOBHS €r0
cymecTtBoBaHus. [10CTOSHHBII TOK.
Cwita Toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma ist
ydacTka 1enu

HOCJ’ICI[OBB.TGJ'IBHOG, napaJijieJIbHOC,
CMCIIaHHOC COCOAMHCHUC

npoBoJHUKOB. JlabopaTropHas paboTa
«M3yueHne cMemaHHOro COeIMHEHUs

PE3UCTOPOBY

PaGora u MOIITHOCTB 3JICKTPUYCCKOTO

ToKa. 3akoH Jlxoynsa-Jlenua

3akoH OMa aJis TOJTHOM (3aMKHYTOM )

anekTpudeckoii nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora

«M3mepenne D/IC ncrtouHnka Toka u

€ro BHYTPEHHETO CONPOTUBIICHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c7ae0

matdopma,
noakarogaeMast k USB-
MOPTY KOMITBIOTEPA,
MIEPEMEHHBIN PEe3UCTOp
conpotusienuem 100
OM, 1aT4YUK TOKA,
TATYNK HAMPSKCHHS,



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

COCAUHUTEIIbHBIC
Kabesu, K4

59

DJIeKTpOHHAs MPOBOJAUMOCTD TBEPIBIX
METAJUIOB. 3aBUCUMOCTh
COHpOTI/IBJIeHI/HI METAJIJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

60

61

62

DJIEKTPUUYECKUI TOK B BaKyyMe.
CBoiiCTBa 2JIEKTPOHHBIX ITYYKOB

[TonynpoBoiHUKH, X COOCTBEHHAs U
pUMecHas MPoBOAUMOCTh. CBOMCTBA
p—n-nepexonaa. [ToxynpoBogHHKOBBIE
IPUOOPHI

DJIEKTPUUECKUI TOK B paCTBOpax 1
paciuiaBax 3JeKTPOJIUTOB.
DNEKTPOIUTHYECKAsT JUCCOLUALM.
DnexTponauns3

bubmuoreka [JOK
https://m.edsoo.ru/ffOc84ae

bubmuoreka [JOK
https://m.edsoo.ru/ff0c82ba

63

DIIeKTPUYECKHI TOK B Ta3ax.
CaMOCTOSTEeIIbHBIN U
HECaMOCTOSITENIbHBIN pa3psaa. MonHus.
IIna3zma

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

64

DnexTpuueckue npuOopsl U
YCTPOHCTBA U MX PAKTUIECKOE
npuMeHeHue. [IpaBnina TeXHUKn
0€e301acHOCTH

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0c86fc

65

KonTponbhas pabota no teme
«nekTpocratuka. [locTostHHBIN
3NEKTpUYEeCKUil TOK. TOKHM B
Pa3IMYHBIX CPEeNaAX»

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a

66 O06o0marmuii ypok 1 bubnmoreka [JOK
«NEKTPOIUHAMUKA)» https://m.edsoo.ru/ff0c88be
PesepBHbiil ypok. KonTposibHas bubnnoreka [JOK

67 1
pabora no Teme "OnexkrpoauHamMuka' https://m.edso0.ru/ff0c8c56

68 PesepBHblii ypok. O6001maromuii ypok 1 bubnmoreka [JOK
o remam 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

«Hccnenosanue neicTBUA
IIOCTOAHHOTO MarHuTa Ha paMKy C
TOKOM)

https://m.edsoo.ru/ff0c9ac0

Ne KosaunyecTBo 4acoB D1eKTPOHHbIE HU(PPOBLIE OobopynoBanue 11O
n/n Tema ypoka Bcero obpasoBarenbHbie pecypcst  «Touka pocray
[TocTostHHBIE MATHUTHI U UX
1 B3auMoO/iecTBUE. MarHUTHOE MOJIE. 1 bubmuoreka [JOK
Bekrop MaruuTHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHON WHTYKITUU
MarHnutHoe 1ose MpoBOJAHHKA C
) TokoM. OnbIT Dpcrena. 1 bubmuoreka [JOK
B3anmoneiicTere NpoOBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
3 JlaboparopHas pabota «3yuenue 1 bubnnoreka [JOK
MAarHUTHOTO OJIsL KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
HN3y4enue 3aBUCHUMOCTH
CIJIbI AMIIepa OT CHJIbI
TOKA: HCTOYHUK
MIOCTOSIHHOTO TOKA,
KJIIOY, PE3UCTOP,
JlelicTBME MAarHUTHOTO TOJIS Ha pE3UCTOp C
IIPOBOAHMK C TOKOM. Curita Amnepa. conpoTusieHneM 10 Om
JlaGopaTtopHnast pabota bubmuorexa [JOK (WIyHT 1715t ©3BMEPEHUS
4 1 CHJIBI TOKA B IIETH),

peocrar,
ocruorpaduyeckuii
JTATYUK, STIEKTPOHHbBIE
BECHI, MATHUT, IITATUB C
JIanKon

Habnronenne
3JIEKTPOMATHUTHOM
HHAYKIHH C IOMOIIbIO



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

JlelicTBHe MarHUTHOTO MOJISI HA
JBIDKYIIYIOCS 3apSHKCHHYIO YaCTHILY.
Cuna Jlopenua. Pabota cunsl Jlopenua

OnexTpoMarHuTHast UHAYKuus. [loTok
BEKTOpa MarHUTHOM uHAyKuuu. I1C
MHAYKIUH. 3aKOH IEKTPOMArHUTHON
unaykuuu Papanes

bubmuorexa [JOK
https://m.edsoo.ru/ff0c9df4

MOCTOSIHHOTO MAarHUTA:
TpyOKa U3 OprcreKia,
poOKa U3 BCIIEHEHHOTO
IOJIMIIPOIINJIEHA, IITaTUB
C JIaIKOM, MarHur,
KaTyIlKa — MOTOK 2 IIT.,
ocLuIorpaguyecKuii
JATYUK

DJleKTPOMarHuTHast
HHAYKIMUSA: KaTyIIKa
JipoccenbHas ¢
CepIACYHUKOM,
nepemMeHHsbIi pe3uctop 0
— 6 OM, cBeTOIMO,
koHseHcarop 4700 mxd,
KaTyIlIKa — MOTOK, KITIOY

JlaGoparopHas paboTa
«Hccnenosanue SIBJICHUS
ANEKTPOMArHUTHON MHTYKITHN)

NuaykTtuBHOCTSH. SBIEHUE
camouHAyKIuu. 3J1C caMOMHIYKITHH.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cal50

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

HN3yuenue
3JIEKTPOMArHUTHOM
HHAYKIHH C IOMOIIbIO
ABYX KATyILIEK
UHIYKTHBHOCTH:
KaTyIllKa MOTOK — 2 IIT.,
TpyOKa c pazpe3om,
pe3ucrtop
conpotuBiaeHuem 10 Owm,
ocruorpadguyeckuii
JATYUK

KaTylIllKa JpoccenbHasl,
CBETOAMO/, IIEPEMEHHBIN
pesuctop 0 — 6 Owm,



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

9H€pI‘I/ISI MAarauMTHOI'O ITOJIA KaTylIKH C
TOKOM. :‘)J'IGKTpOMaFHI/ITHOC I10JIE

TexHuueckre ycTpoucTBa U UX
MPUMEHEHUE: TOCTOSTHHbIE MarHUTHI,

pesuctop 360 Om,
koHjieHcarop 4700 mx®d,
nudposoit
MUJUTHAMIIEPMETP, KITIOU

9 AIIEKTPOMATHUTBI, DJICKTPOIBUTATEIb,
YCKOPHUTEIH JIEMEHTAPHBIX YaCTHII,
WHAYKIIHOHHAS TIeYb
10 Ob6o6maromuit ypox «MarautHoe bubnuoreka [IOK
noJie. DJIEKTPOMAarHuTHasE MHIYKLUSD) https://m.edsoo.ru/ffOcab82
KonTtponsHast pabora o Teme
bu6mmoreka [IOK
11 «MarHuTHOE TOJIE.
https://m.edsoo.ru/ffOcad58
DNeKTPOMAarHUTHASE MHYKIIHS
CoxpaHeHnne JHepruu
Cro6 NpHU KoJIeOaHUHU Ipy3a
BOOOIHEIC MEXaHUUECKHE HA HUTH: MAPHK MACCOii
konebanus. ['apMoHnyeckue
12 KoJieOaHMs. Y paBHEHUE bubmotera [JOK o HH;)MCTPOM 182
. MM, IU1aTdopma
p . https://m.edsoo.ru/ffOcaf06 ’ p .
TapMOHUYECKHUX KOJIeOaHUH. CTapTOBOTO YCTPOICTBA,
TIpeBpaleHne SHeprun OTITORJIEKTPUYECKHIA
JIaTYHK, OJIOK ITHUTaHHUS,
HacaJka ¢ OJIOKOM
Moynb ConpsiKeHHs,
JIATYUK YCKOPECHUS U
JlaGoparopHas paboTa YTJ10BOU CKOPOCTH,
«HccnenoBanne 3aBUCUMOCTH KOpOTKHH .
13 COETMHUTENbHBIH

nepruoaa MajbIX KoJieOaHMit rpy3a Ha
HUTH OT JJIMHBI HUTH U MACChI I'py3a»

Kabenb, AepeBIHHBIN
OpyCOK, KOMIIBIOTED,
nporpamma HayJla0,
IITATUB, CTEPKECHD IS



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
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15

16
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Koneb6arenbupiii koHTYp. CBOOOIHBIC
3JICKTPOMAarHUTHbIC KOJICOaHUs B
U7cabHOM KOJIeOaTeTbHOM KOHTYpE.
AHaNOrus MEXy MEXaHUYECKUMH U
AJIEKTPOMATrHUTHBIMU KOJIEOaHUSIMU

®opmyna Tomcona. 3akoH
COXPAaHEHHUs SHEPTUU B UJICATIbHOM
K0JIeOATETFHOM KOHTYpE

[IpencraBieHue o 3aTyxXaroMIUX
KoJieOaHusX. BbIHYXIeHHbIE
MeXaHHYeCKHE Konebanus. Pe3onanc.
BbIHYXIeHHBIE 3JICKTPOMarHUTHBIC
KoaeOaHus

ITepemenHsbIil Tok. CHHYCOMIAIBHBIN
IIEpEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOTO TOKA. AMIUTUTYTHOE U
JIEUCTBYIOIIEE 3HAYEHUE CHIIBI TOKA U
HanpsHKeHUs

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcb820

bubmuoreka [JOK
https://m.edsoo.ru/ff0cb9c4

bubmuoreka [JOK
https://m.edsoo.ru/ffOcbb86

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34

KpCILICHUA CKaMbU,
CKaMbs

IMocnenoBarenbHasi
enb nepeMeHHoro
TOKa: KoHaeHcaTop 18,8
MK®, poccenbHast
KaTyIIKa ¢ CePACUHUKOM,
pesuctop 360 Owm,
IIEPEMEHHBIN PE3UCTOP
360 OmM, K104,

1 (pOoBON BOJILTMETP
MEPEMEHHOT0 TOKa,
MOYJb C KJIEMMaMH JIJIs
MOJIKJTFOYEHHU ST
HWCTOYHWKA ITUTAHUS,
reHepaTop



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
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Tpancdopmarop. [IpoussocTso,
nepegava u norpedieHue
AIEKTPUYECKON SHEPTUU

VYCeTpoicTBO U MPAKTHUECKOE
MPUMEHEHHUE IEKTPUUECKOT0 3BOHKA,
reHeparopa NepeMeHHOr0 TOKa, JTMHUI
ANIeKTpoIepesayd

DKOJIOTUYECKUE PUCKHU TTPU
IIPOU3BOJACTBE JIEKTPOIHEPTUU.
KynbpTypa ucnonb3zoBanus
ANEKTPOIHEPTUU B MOBCEAHEBHOM
JKU3HU

MexaHu4ecKre BOJTHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Cxkopocts
pacnpocTpaHEHUs U JUIMHA BOJIHBI.
[Tonepeunsie U TPOIOJIbHBIE BOIHBI

bubmuorexka [JOK
https://m.edsoo.ru/ff0cc324

bu6mmorexa [JOK
https://m.edsoo.ru/ffOccab4

Hpunuun neiicTBus
TpancopMarTopa:
KaTyIlKa IpocceNbHast ¢
CEpJICYHUKOM, KaTylIKa —
MOTOK 2 IIT., KIIFOY,
cBeroauno, pesucrop 330
Owm, mudpoBoit
BOJIbTMETP MEPEMEHHOTO
TOKa, HICTOYHHK
MEPEMEHHOTO TOKA
HanpspkeHuem 20 — 42 B,
MOAYJIb C KJIIEMMaMH JIJIs
MOIKJIIOUEHUS
HMCTOYHHUKA MTATAHUS

Onpenesienue 1JIMHbI
BOJIHBI U CKOPOCTH €é
pacnpocTpaHeHus,
HHTep(pepeHusa ABYX
KPYrOBbIX BOJIH,
Audpakums BOJHBI HA
NpensATCTBUU:
JIEMOHCTPALIMOHHBIN



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

3Byk. CKOpOCTb 3ByKa. ' poMKOCTh

bu6mmoreka [JOK

Habop «BonHoBas
BaHHA

22
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DJIEeKTPOMarHUTHBIE BOJTHBI, HX
23 cBoiicTBa u ckopocTs. [1lkana Bubmorexa LIOK
P i https://m.edsoo.ru/ffOccfe0
AIEKTPOMArHUTHBIX BOJIH
[TpuHIMTIBL pagHOCBS3U U
24 TesneBucHUs. Pa3BuTne cpeacts
cBsa3u. Paguonokanys
o5 KonTtponsnas padora «Konebanus u bubnuoreka [IOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[TpsiMonMHEHOE pacpoCTpaHeHHe
26 CBETa B OTHOPOAHOM cpene. ToueuHslit Eubmiorexa ITOK
P pee. https://m.edsoo.ru/ffocd350
UCTOYHUK cBeTa. JIyd cBeTa
OrpakeHue cBeTa. 3aKOHBI OTPAKEHHSI Hpunuun INoiirenca:
27 cgeta. [TocTpoeHue n300pakeHUH B bubmorexa HOK AICMOHCTPAIHOHH Il
’ https://m.edsoo.ru/ff0cd4e0 Habop «BonHoBas
IUIOCKOM 3€epKalie BAHHAY
[Tpenomnenue ceera. [lonHoe
28 BHYTpeHHee oTpakeHue. [IpenenbHblil bu6nuorexa [IOK
YTOJI IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKeHUS
29 JlaGopatopHas pabora «3mepenue bubnuorexa [IOK
[IoKa3arelis MPEeJIOMIICHHS CTEKIIa https://m.edsoo.ru/ffOcd67a
5 N3yuyenue
JInnssl. [locTpoenue n3o0pakeHuii B
P . P bubmuorexa [JOK Koafbg)nuneHTa
30 nuH3e. DopMyIra TOHKOW JTMH3BI. JINHEITHOT0 YBeJTUYeHusl

VYBenuueHue JIUH3bI

https://m.edsoo.ru/ffOcddle

coOnparonei JTUH3bI
NP NOJy4eHHH



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
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JlaGopaTtopHnas pabota
«Hccnenosanue cBONUCTB
U300paXKEHUH B TUH3AX)

Hucnepcus ceera. CiioxxHbIA COCTaB
6enoro cBera. Llet. JJaboparopHas
pabora «HabmrogeHnue aucnepcun
CBETa»

JeHCTBUTEJILHOIO
U300paKeHus: CKaMbsi,
ITaTUB, TPEYTOJbHUK,
JIMHEHMKa

CTEKJISIHHAS IJTACTHHA CO
CKOIIICHHBIMH TPaHIMH,
naszep

Habaronenne
AHUCIEPCHHU CBeTa:
ONTHYECKasi CKaMbsl,
MpU3Ma U3 CTeKJa
«DIUHTY», ICTOYHUK
CBETAa C JIAMIOU
HaKaJIMBaHUs1, UICTOUHUK
nuThaHusg Ha 12 B,
COCJIMHUTEIbHBIE
MPOBO/IA, CTOJIUK C
peryJMpyeMoi BbICOTOM,
CTOJIUK
HEPETYIUPYEMBIH,
penTep, onpaBka
KBaJpaTHas, TUH3a
cobuparomas (F=5 cm,
D=5 cm), skpan
JIEMOHCTPALIMOHHBIN

33

UnTepdepenmus ceera. Audpaxius
ceta. [ludpaxnuonnas pemeéTka

bu6nmoreka [JOK
https://m.edsoo.ru/ffOced22

Wutepdepennus ceera
Ha JIBYX LIEJX (cxema
IO#nra): ontuueckas
CKaMb4,
MOJTYTPOBOTHUKOBBIN
J1a3ep ¢ UCTOYHUKOM
MUTAHUSL, CTOJIUK C



https://m.edsoo.ru/ff0ced22

34

ITonepedyHOCTHh CBETOBBIX BOJIH.
[Tonsipuzanus ceera

bubmuoreka [JOK
https://m.edsoo.ru/ff0cf02e

perynupyemMou
BBICOTOM, MAarHUTHBIN
YTOJIKOBBIN AJIEMEHT,
peuTepsl 2 1IT., BCTaBKa
C OTBEPCTHUEM U
MarHuTaMu Jist
KPETUICHUS KPYTJIBIX
OIpPaBOK 2 WIT., JINH3A
cobuparomas (F=5 cm,
D= 1,5 cm), nBe menu B
KpYTJIOil OlpaBkKe,
HITaTUB ¢ My(PTOH,
MepeKIaIuHa IITaTUBA,
9KpaH
JIEMOHCTPALIMOHHBII

IHonsipu3anus cBera u
Ha0/1I0/IeHue TOBOPOTA
IVIOCKOCTH
NOJISIPU3AHHI
NPO3pavYHbIMH
NOJIMMEPHBbIMH
IIACTHHAMM
OIITUYECKAs CKaMbs,
WTOYHHUK CBETA C JIAMIOMN
HaKaJIMBaHUs1, UCTOUHUK
nutaHus Ha 12 B, nazep
MIOJIYTIPOBOIHUKOBBIH €
MCTOYHUKOM NMHUTAHUSA,
COEIUHUTEIIbHBIE
MIPOBO/1A, CTOJIUK C
peryiaupyeMon BBICOTOH,
CTOJIMK



https://m.edsoo.ru/ff0cf02e

HEpETyJIUPYEMBbIH,
peittep 3 wWT., onpaBka
KBajipaTHas 3 IUT., TUH3a
cobuparomas (F=12 cwm,
D=5 cm), momsipon 2
LIT., YTOJIKOBBIN
MarHUTHBIN 3JIEMEHT,
IITaTUB ¢ My(TOIA,
MepeKIaIuHa IITaTUBA,
9KpaH
JIEMOHCTPAIOHHBIH
Ha0Op MOJTMMEPHBIX
meHok 70 * 100 mm 6
mIT., oOpaser u3
oprcreksa ams
JIEMOHCTpAINH
nedopmarui.

35

36

37

38

OnTuyueckue npudOpsI U yCTPOIlCTBa U
yCIIOBUS UX 0€30MacHOr0 NPUMEHEHUs

I'paHu1Bl IPUMEHUMOCTH
KJIacCH4YeCKor MexaHukH. [locTynarel
CIIELMAJIbHON TEOpUU
OTHOCUTEJIbHOCTH

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH.
3amenJIeHHe BPEMEHH U COKpaIlleHUE
JUTAHEI

DHeprusi U UMITYJIbC PEISITUBUCTCKOMN

JacCTUIbI. CBs3b MacChl C 3Hepr1/1e171 )41
HUMITYJIbCOM. 3Hepr1/1;1 IIOKOA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cf862

bubmuoreka [JOK
https://m.edsoo.ru/ffOcfa42

bu6mmorexa [JOK
https://m.edsoo.ru/ffOcfc68



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

Kontponbnas padora «OnTuka.

39 OCHOBEI CIEUAILHON TEOPUH bubmorexa HOK
H p https://m.eds00.ru/ffOcf6f0
OTHOCHUTEILHOCTH)
40 ®otoubl. Dopmyna [lnanka. DHeprus bubnunoreka [JOK
¥ UMIYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
YcranoBka
OTKpbITHE U UCCIIEIOBAHUE Eus LOK H;I60P3T0PH3’1
HOIHOTEKA «3yuenwue
41 otodddekra. O A.T.
2 TodphexTa. Ombrre! https://m.edsoo.ru/ffOcffc4 dboTodrddekra u
Tonerosa ornpeerneHre
nocrosHHoI [Tmanka"
3akousl horodddexra. YpaBHeHHE
42 3ﬁHIHT€§Ha nq;)[(b(bomaq);ema Bubmorexa LIOK
a ) https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» porospdexra
Hasnenue cBera. Onwite [1. H.
43 JlebeneBa. XMHYECKOE NEUCTBUE bubmorexa [IOK
AeBd. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpocTsa u
MPAKTHYECKOe IPUMEHEHHE:
44
dboTorneMeHT, GOTOATIUHK,
COJIHEUHas1 OaTapesi, CBETOIUO/
45 Pemenue 3aga4 mo reme «JE€MEHTHI bu6mmoreka [IOK
KBAaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. OIBITEI
46 Pezepdopna o paccesHUIO 0-4aCcTHIT bubnmorexa LOK
p®op p ) https://m.edsoo.ru/ff0d091a
[MnanerapHas Mojenb aTomMa
47 ITocrynatel bopa bubmorexa HOK

https://m.edsoo.ru/ff0d0afa



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa

48

Wznyyenue u noriomienne GOTOHOB
[IpU [EPEeX0/ie aTOMa C OJTHOTO YPOBHS
SHEpPruu Ha Ipyrou. Buasl ciekTpos

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0afa

49

BouiHOoBBIE CBOMCTBa yacTull. BoJiHbI
ne bpoia. KopnyckynsipHo-BOITHOBOM
nyanu3M. CIOHTaHHOE U
BBIHYKJICHHOE U3JIyYECHHE

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0ca8

50
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54

OTKpbITHE PATMOAKTUBHOCTU. OTBITHI
Pesepdopna no onpeneneHuto cocraBa
PaauoaKTUBHOTO U3ITyYCHUS

CaoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Biusaue
PaIMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

OTkpeITHE IPOTOHA U HEMTPOHA.
N3otonsl. Anbga-pacna.
DJEeKTPOHHBIN U MO3UTPOHHBIH OeTa-
pacnaz. I'aMmma-uzinydyeHue

OHeprus CBs3U HYKJIOHOB B sJIpE.
Snepusle peakuuu. SnepHbIN peakTop.
[TpobGnemsbl, NepCneKTUBHI,
JKOJIOTHYECKHE ACTIEKTHI SIIEPHON
SHEPIreTUKHU

DneMeHTapHble yacTulibl. OTKphITHE
no3uTpoHa. MeTo bl HAOMIOICHUS U
pPErucTpaluy 3JIEMEHTAPHBIX YaCTHII.
Kpyrnslii cron «@yHaaMeHTaIbHBIE
B3auMoJieicTBUA. ENUHCTBO
(bU3UIECKON KapTUHBI MUPaA»

bubmuorexka [JOK
https://m.edsoo.ru/ff0d0fd2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3nnoro Heba. Co3sesnus,
SIPKUE 3BE3IbI, IJIAHETHI, KX BUIANMOE
nemwxenne. CoaHeyHast cuctemMa

56

57

Connne. ConHeuHas aKTUBHOCTb.
Wcrounuk sneprun CosHua 1 3BE311

3BE3/1bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/bI IIIaBHOU
1ocJieI0BaTebHOCTU. BHyTpeHHee
cTpoenue 3B€311. CoBpeMeHHbIE
MIPECTABIICHUS O IPOUCXOKIACHUH U
sBostonnu CosHIa U 3BE3]

58
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Mineunsiii [1yTe — Hama ['anaktuka.
[Tonoxenue u aBmxenue ConHua B
lNanmakrtuke. ['anaktuku. Y€pHbIE ABIPHI
B sAJIpax rajJakTHK

Bceenennas. Pas0Oeranue rajakTHk.
Teopus bosbioro B3peiBa.
PenukroBoe uznydenue.
MeraranakTuka

HepemeHHLIe HpO6J’I€MH ACTPOHOMUHU

61

KontponbHas padoTa «251€eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI

62

Ob6o6maromuit ypok. Pois pusuku n
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, COIUAIBHON U
ATUYECKOH chepax NesTeTbHOCTH
yeJioBeKa




63

O6o6marmuii ypok. Pons u Mmecto
(GHU3MKKM U ACTPOHOMHUH B COBPEMEHHOM
HAYYHOH KapTHHE MUPa

64

O6o6mmaromuii ypok. Ponb
¢u3uueckoit Teopun B HOpMUPOBAHUU
IpeCTaBICHUN 0 (HU3NIECKOI
KapTHHE MHpa

65

Ob6o06maromuii ypok. Mecto
(du3nUecKoil KapTHHBI MUpa B 00IIEM
pALYy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX PEJCTABICHUN O IIPUPOJIE

66

67

PeszepBHbIil ypok. MaruutHoe nosie.
DNeKTpOMarHuTHasE UHIYKITUS

PesepBublil ypok. Ontuka. OCHOBBI
CIIeUaTIbHON TEOpUHr
OTHOCHUTEIIbHOCTH

68

Pesepnsniit ypok. KBantoBas ¢usuka.
DNeMEHTHI aCTPOHOMUU U
acTpo(u3uKH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68



https://m.edsoo.ru/ff0d1784

YYET PABOYEM ITPOT'PAMMbI BOCITUTAHU S
C yuetom paboueit mporpammsel Bociutanuss MAOY «COILLINel» (moxyns «lIIkonbHbBIN

YPOK») BOCIIUTATENbHBIN MOTEHIIMAT YPOKA PeaIn3yeTCs yepes:

o YCTAHOBJIEHHE JIOBEPUTEIBHBIX OTHOIICHUH MEXAY YYUTEIIeM U  €ro
YYEHUKAMH, CIIOCOOCTBYIOIIMX IMO3UTHBHOMY BOCHPHUSATHIO YYalIMMHUCS TPEOOBaHHWHA W
NpOCKO y4HTENsl, IPUBJICYCHUIO UX BHUMaHHS K 00CYXJIaeMoW Ha ypoke WH(POpMaIuH,
AKTUBU3alIlUN UX IO3HABaTCILHOU ACATCIIbHOCTH,

o Nmo0y KIeHne IIKOJIbHUKOB COONIOAAaTh HAa YpPOKE OOIICTIPHHSATHIE HOPMBI
MOBEJICHUS, TIpaBWiIa OOIIEHUS CO CTapmUMH (YYUTEISIMH) UM  CBEPCTHUKAMHU
(IIKOJILHUKAMMU ), PUHITUITH Y4eOHOHN TUCIUIIIMHBI M CAMOOPTaHU3AIUH;

o NpuBJieYeHHe BHUMAHUS IIKOJbHUKOB K IIEHHOCTHOMY aCIeKTy U3y4aeMbIX Ha
ypOKax SIBJICHUH, OpraHu3aIysi X PadOoThI C MMOJy4yaeMOil Ha YPOKE COLMAIBHO 3HAYMMOMN
nHpOpMalueil — WHUIIMUPOBAHUE €€ OOCYKIICHUS, BBICKA3bIBAHHS YYAIIUMHCS CBOETO
MHCHHUA 110 €€ ITIOBOAY, BI)Ipa6OTKI/I CBOEI'0O K Hel OTHOLICHUS,

o HCNOIb30BAHNE BOCIUTATCIILHBIX BO3MOXHOCTEH COJCpKAaHUS Y4eOHOTrO
npeaMera 4epe3 JACMOHCTPAIMI0 JICTSM MPUMEPOB OTBETCTBEHHOTO, TI'PAXKIAHCKOTO
MOBEJICHUS, TIPOSIBIICHUSI YEJIOBEKONIIOOMST M JTI0OpOCEepACYHOCTH, Uepe3 1moadop
COOTBCTCTBYIOIIUX TCKCTOB JIA YTCHU:A, 3aaa4 AJId pCHICHUS, HpO6JI€MHI)IX CI/ITyaIII/If/'I JJIA
00CYyXICHHS B KJIacCe;

o NpUMeHeHHe Ha YpPOKE MHTEPAaKTUBHBIX (OpM pabOThl  ydamuxcs:
HHTCJUICKTYAJIbHBIX HI'P, CTUMYJIHPYIOIIHWX ITO3HABATCIIbHYIO MOTHBALIUIO IHNKOJBHUKOB,
JUIAKTUYECKOTO TeaTpPa, II1€ MOJIyY€HHbIE Ha YPOKE 3HaHUs OOBITPHIBAIOTCS B T€aTPaAJIbHBIX
IIOCTaHOBKAaXx,; HHCKYCCHﬁ, KOTOPBIC OAIOT yJallUMCA BO3MOXHOCTH HpI/I06pCCTI/I OIIBIT
BEJICHHSI KOHCTPYKTUBHOTO JMAJIOra; rpyNnmoBoil paboThl WM paboThl B Mapax, KOTOpbIE
ydaT IIKOJTbHUKOB KOMaHHOW paboTe U B3aUMOJCHCTBHUIO C APYTUMU JIETHMU;

o BKJIIOYEHHE B YPOK HUTPOBBIX TPOIEAYpP, KOTOPHIC IMOMOTAIOT MOJIepPKATh
MOTHBAIIUIO )IGTGI\/'I K IOJYUYCHUIO 3HaHPII7[, HaJIAXKUBAHUIO IMTO3UTHUBHBIX MCKIMYHOCTHBIX
OTHOIIIEHUH B KJIacce, IOMOTaloT YCTAHOBJICHUIO JOOpokeIaTeIbHON aTMocephl BO BpeMs
ypOKa;

. opraHu3anms e cTBa MOTUBUPOBAHHBIX U 3PYIMPOBAHHBIX YYalIUXCs HAJl UX
HEYCIEBAIONUMH OJJHOKJIACCHUKAMHU, JTAFOIIIETO IIKOJTbHUKAM COIMATHHO 3HAYMMBIN OTIBIT
COTPYIHUYECTBA U B3AMMHON TTIOMOIIIH;

o HHUOMUPOBAHNE W  MOMJEPKKA  WCCICAOBAaTCIIbCKOW  JIeATEIBbHOCTH
IITKOJIBHUKOB B paMKax pcann3anuun MU VHAWBUOYAJIbHBIX u TPYIIIOBBIX
HCCIIEIOBATENbCKUX MPOEKTOB, YTO JACT MIKOJIbHUKAM BO3MOXXHOCTh MPHOOPECTH HABBIK
CaMOCTOSITENILHOTO PEIICHHUS] TEOPETUYECKOW MPOOIeMbl, HAaBBIK TEHEPUPOBAHUS U
odopmiieHUs: COOCTBEHHBIX HJIeH, HaBBIK YBRKUTEITHHOTO OTHOIICHUS K YYXKHUM HIESM,
oopMIIeHHBIM B pa0oTax JPYrHX HCCIeAoBaTeNel, HaBbIK MYONUYHOTO BBICTYIIJICHUS
nepes ayAuTopueid, apryMEHTUPOBaHHUS M OTCTAaUBaHUS CBOCH TOUKHU 3PCHHUS.

Buoioop mex unu unvix ¢popm u cnoco6o6 éocnumamenvHoi padomsl HA ypoOKe yUUMens
onpeoensem camocmoameIbHo 6 COOMEEMCHEUU C YeaAMU U 3A0a4amu YPoKa.



