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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOTO YpOBHS Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHM M TpeOOBaHHUM K pe3ybTaTaMm
OCBOCHHMsI OCHOBHOHM 00pa3oBaTeNbHOM MporpamMmsbl, npeactaBieHHbx B OI'OC
COQO, a Takxke ¢ yuérom denepanbHOl paboueil MporpaMMbl BOCIHMTAHHS U
KOHLETILIUK TpenojiaBaHus yyeOHoro npeamera «Pusnka» B 00pa3oBaTEIbHBIX
Opra"u3anusax Poccuniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0Opa3oBaTeabHbIE TPOrPAMMBI.

Copepxanue mnporpaMMmbl 1O (U3MKe HampaBieHO Ha (HOPMHUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI MHupa oOydaomuxcs 10-11 kmaccoB mpwu
oOydeHnn ux ¢u3nKe Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-IEITEIHHOCTHOTO
noaxonaa. I[lporpamma mo ¢usuke coorBerctByer TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEAMETHBIM W METANPEAMETHBIM pe3yJibTaTam
oOydeHMs, a TaKKE€ YUYHMTHIBAET HEOOXOJMMOCTh peaIu3alud MEXIPEIMETHbIX
CBsi3el (DMBMKM C €CTeCTBEHHO-HAy4YHbIMH Yy4eOHBIMU TpeameTamu. B Heit
OTIPE/IETISIOTCS OCHOBHBIE LIEIM M3Y4YeHHs] (PU3UKU HA YPOBHE CpEHEro oOIIero
o0Opa3oBaHus, TUIAHUPYEMBbIE PE3YyJIbTaThl OCBOCHUSI Kypca (PU3HUKHU: JTUYHOCTHBHIE,
MeTarpeIMEeTHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma o pu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (PU3UKH Ha 6a30BOM YPOBHE, B

TOM YHCJIE TIPEIMETHBIE PE3YJIbTATHI IO F0JIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera «Pu3nkay 1mo rogam oOydeHwusl.

®du3uka Kak Hayka O HambOojee OOHIMX 3aKOHAX MPHUPOJIbI, BHICTyHas B
KayecTBe y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHHUM 00 okpy:karomieM mupe. [lIkonbHbIN Kype PU3MKK — CHCTEMOOOPa3yIOIIHi
JUISL €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOJBKY (PU3MUECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SIBJIICHHM, H3y4YaeMbIX XUMHUEH, OUOIOTHEH,
dbu3nyeckoir reorpadueld W acTpoHomHel. Mcmonp3oBaHWE M AKTHBHOE
npuMeHeHue (GU3MYECKUX 3HAHUW  ONpelessieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIyYEHUS HOBBIX MAaTE€pHaIIOB C 3a/JlaHHBIMU CBOMCTBAMHU W JPYTHX.
W3ydyeHnne (u3MKM BHOCUT OCHOBHOW BKJaJ B (OPMHUPOBAHUE E€CTECTBEHHO-
HAy4YHOM KapTHUHBI MUpa oO0ydaromuxcs, B (GOpMHpPOBAHWE YMEHHUH NPUMEHSTH
Hay4HbI METOJI MIO3HAHUSI IPY BBINIOJIHEHUHU UMH YYEOHBIX HCCIIEJOBAaHUM.

B ocHoBy Kkypca ¢u3WKM [y YpOBHsS cpefaHero oOmiero oOpa3oBaHMs
MOJIOXKEH pAX UACH, KOTOpPbIE MOXXHO paccMaTpUBaThb Kak IPUHLUIBI €r0
OCTPOCHHUS.



Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypC SIBISETCS JIOTHUECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX pa3lesioB (DU3MKH, BKIIOYAET KaK
BOIPOCHI KJJACCUYECKOM, TaK M1 COBPEMEHHOMN (DU3UKHU.

Hoes cenepanusayuu. B cOOTBETCTBUM € HEW Marepuan Kypca (U3UKA
o0benMHEH BOKpYr ¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHUM, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE€ peanusaunus NOpeANnoaraeT HCIOIb30BaHUE
TYMaHUTapHOTO MOTEHIMaNa (U3UYECKON HayKd, OCMBICIEHUE CBSI3U Pa3BUTHUS
¢bu3uKku ¢ pa3BuTHEM OOIECTBa, a TaKXKE C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M SKOJOTHUYECKUMH MTPOOTIEMaAMH.

Hoess npuknaownoii  nanpasnennocmu. Kypc ¢dusukum npeamnosaraer
3HaKOMCTBO C HIMPOKUM KPYTOM TEXHUYECKUX M TEXHOJIOTMYECKUX MPUIIOKEHUI
U3Y4YEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocusayuu peanusyercsi TIMOCPEACTBOM BBEACHHUS SJIEMEHTOB
COJIEpKaHUsl, TMOCBSMIEHHBIX JKOJOTHYECKMM MpOoOJIeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKU U TEXHOJOTUHM, a TaKXKe OOCYKICHHS
npo0JieM palliOHAIBHOTO MPUPOIONOIB30BAHUS U YKOJIOTMUECKONW 0€30MacHOCTH.

Crep:KHEBBIMHU 3JIEMEHTaMU Kypca (DU3MKM Ha YpPOBHE CpPEIHEro OOILero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TeOpHH ((POpPMHUpPOBAHUE MPEACTABICHUI O
CTPYKType MOCTpOeHUs: GU3NYECKON TEOpuH, poiiu (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX TMPEACTABICHUSIX O MPUPOJAE, TpaHUIAX
OPUMEHUMOCTH TEOpWUM, J/JIs ONHCAaHWS EeCTECTBCHHO-HAYYHBIX SIBICHUUW U
MIPOIIECCOB).

CucTeMHO-IesTebHOCTHBIN MOAX0A B Kypce (PU3MKU peau3yercs Mpex]ie
BCEro 3a CU€T OpPraHu3alliy SKCIEPUMEHTAIBHOU NEATENbHOCTH OO0YYarolInuXCsl.
Jlnst  6a3oBOro ypoBHS Kypca (QU3MKA — OTO HCIOJIb30BaHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB M JabOpaTOpHBIX pabdoT,
KOTOpBIE B Iporpamme mno (u3uke 0ObeTUHEHBbl B OOIIMI CIUCOK YYEHHUUECKHUX
NpaKTUYeCKUX paboT. BeijeneHrne B yka3aHHOM IEpedHE JIabOpaTOpHBIX padoT,
OPOBOAMMBIX S KOHTPOJS ¥  OICHKH, OCYIIECTBISETCS  yYacTHUKAMHU
00pa3oBaTEIBLHOIO Mpollecca MCXOJsd U3 OCOOCHHOCTEH IJIaHUPOBAHUS U
ocHamieHuss kaOmHera Qusuku. Ilpm »dTomM obOecrmeumBaeTcsi OBIAJICHHUE
OOyYaroIMMHUCS YMEHUSIMA TPOBOJIUTh KOCBEHHBIE W3MEPEHHUS, HCCIEIOBAHMS
3aBHCHUMOCTEH (PU3NYECKMX BEIUYMH U IIOCTAHOBKY OIBITOB IO TPOBEpKE
MPEIOKEHHBIX TUTIOTE3.

Bonbuioe BHUMaHHME YAENSETCS PEIIEHUIO PACUETHBIX M KAaueCTBEHHBIX
3anay. [Ipu 3TOM Ayig pacu€THBIX 3a/lay MPUOPUTETOM SIBIISIOTCS 3a/Ja4d C SIBHO
3aJaHHON (PU3MYECKON MOJETBIO, TO3BOJIAIONINE MTPUMEHSTh H3yUYeHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pas3jiesia Kypca, TaK WM WHTETPUPYs 3HAHUS U3
pa3HbIX pa3zesoB. s KayecTBEHHBIX 3a/lay MPUOPUTETOM SBIISIOTCS 3aJjaHUs Ha
0oOBsSICHEHHE TIPOTEeKaHUsI (U3MUECKHX SBJICHUH M TPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrolue BbIOOpa (PU3MUECKOW MOJenu MJisi CUTyallMd MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepualbHO-
TEXHUYECKOMY OOECIIEUCHUI0 Y4YeOHOTO Impolecca 0a30BbI ypOBEHb Kypca
(bU3UKKM HA YPOBHE CPEAHETO OOIIETO 00pa30BaHUs JOJIKEH U3y4aThCsl B YCIOBUSIX
MpeMETHOr0 KaOuHeTa (U3WKK WM B YCIOBHUSX WHTETPUPOBAHHOTO KaOMHETa
NPEeIMETOB €CTECTBEHHO-HAy4YHOro IMKiIa. B kxaOuHeTe (U3MKHU NOKHO OBITH
HeoOXxoauMoe J1abopaTopHoe 0OOpyJOBaHUE [IJIsi BBIMOJHEHHUS YKa3aHHBIX B
mporpamMme 1o (U3NKe YICHHYECKHX MPAKTUYECKUX PabOT U JEMOHCTPAIIMOHHOE
obopymoBaHUE.

JlemoHcTpanmonHoe oOopyjoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MHUHUMAJIBHOM JOCTAaTOYHOCTH W OOCCICYHMBACT ITOCTAaHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3WKE KIIOYEBBIX JIEMOHCTpAIui s
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SBICHUW ©  TPOILECCOB, OMIHUPUYECKUX |
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlaGopatopHoe 00OpyI0OBaHME [JIi YUYEHMUECKHUX MPAKTUYECKUX padoT
dbopmupyeTCs B BUJE TEMAaTHYCCKUX KOMIUIEKTOB M OOECIIEYMBACTCS B pacuéTe
OJIHOTO KOMIUIEKTa Ha JBYX OOydYalmuxcs. TeMaTH4ecKue KOMIUICKTHI
71a00paTOPHOTO O0OPYAOBAHMS JOJKHBI OBITH TMOCTPOCHBI HAa KOMIUJIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HIU(PPOBBIX JaOOPATOPUH.

OCHOBHBIMHU TIEJIIMH H3y4eHUS PU3UKHU B 00IIeM 00pa30BaHUU SBIISTFOTCSI:

e (QopmupoBaHue HHTEpeca M CTPEMJICHHUS OOYy4YalOIIMUXCA K HAyYHOMY
W3YUYCHUIO TPUPOJBI, Pa3BUTHE HMX HHTEIUICKTYaJbHBIX M TBOPYECKHX
CHOCOOHOCTE;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS U (DOpMUPOBAHHE
MCCJIEI0BATENLCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBIICHUSM;

e (opmMupoBaHME HAYYHOTO MHPOBO33PCHHS KaK pe3ynbTaTa HW3YYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (PU3UKH;

e (QopmupoBanue yMeHUU OOBSCHATH SBICHUS C HCIOJIb30BAHHEM
(bu3HYeCcKNX 3HAaHUHM U HAYYHBIX JOKA3aTeIbCTB;

e (opmupoBaHue TpeaCTaBICHUN O poNM (PU3UKH IS Pa3BHTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHH.

JlocTkeHne ATUX 1efiell 00ecreunBaeTcs perieHueM CIIeIyIomuX 3a1a4 B

npolecce U3yyeHus: Kypca (U3MKU Ha YPOBHE CPEITHEro 00111ero 00pa3oBaHus:



e TIpUOOpETEHUE CHUCTEMBbl  3HAHHU 00 o0mux (bU3UIECKHUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUSIX, BKJTFOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, DBJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIIEMEHTBI aCTPO(PHU3UKH;

e (QopmupoBaHuMe yMEHUN TPUMEHATH TEOPETUUYECKUE 3HAHWUS IS
oObsicHeHUS (PU3MYECKUX SBJICHUHW B TMPUPOAEC U A TPUHATHUSA
IIPAKTUYECKUX PELICHUN B [IOBCEIHEBHOU KU3HU;

e OCBOEHME CIOCOOOB pEIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJJaHHOMN
¢busnyeckoil Monenblo, 3a1ad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3faHue (pU3NUECKON MOJEIH, aJIeKBATHON yCIIOBUSAM 3a/1a4H;

e TMOHMMaHUE (U3NYECKUX OCHOB U TMPHUHIMUIIOB JIEUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIHSIHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIHHOTO IJIAHUPOBAHHUS U TMPOBEICHUS
(GU3MYECKUX SKCIEPUMEHTOB, aHalIW3a M HHTEpIpeTaluud UHPOPMALINH,
OIPEJENICHHS TOCTOBEPHOCTHU MOJIyYEHHOTO Pe3yJIbTaTa;

e CO3/IaHUE YCIIOBHM JUISl PA3BUTUS YMEHUU MPOECKTHO-HCCIEN0BATEIbCKOM,
TBOPYECKOU JIEATETLHOCTH.

Ha wu3ydenue ¢uszuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHETO OOIIEro

oOpazoBanus orBoautcs B 10 kinacce — 68 yacos |

[Ipennaraempiii B mporpamMme MO (U3MKE TMepedeHb JaOOpaTOPHBIX M

NPAKTUYECKUX padOT SBIAECTCA PEKOMEHIOBAaHHBIM, YYWUTENIh JIENAaeT BBHIOOD
MpoBeleHUsT J1abOpaTOpHBIX pabdOT M ONBITOB € YYETOM MHAMBHUAYaJIbHBIX
0COOCHHOCTEM 00yYaromuXxCs.



COILEPKXAHUE OBYUYEHUA
10 KUIACC

Pasznes 1. ®u3nka u MeTOAbI HAYYHOI'0 NO3HAHUSA

®u3uka — Hayka O mpupone. Haydnple MeTOIBI MO3HAHMS OKPYXKAIOLIETO
Mupa. Posib DOKcriepuMeHTa M TEOpUM B IPOLIECCE IO3HAHUA IPUPOJBL.
OKCepUMEHT B (PU3HKE.

MonenupoBanue (U3MUYECKUX SIBJICHUNA M TpoueccoB. HayuyHble rumoTessl.
duznyeckne 3aKOHbI U TeOpUH. ['paHHIBI IPUMEHUMOCTH (DPU3UUYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponb u mMecTto ¢u3uku B (GOPMUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U IUQPPOBbIE H3MEPUTENIbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexannka

Tema 1. Kunemamuka

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

ITepemernienne, CKOpoCTh (CpeaHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTb) H
YCKOPEHHUE MaTepUalibHOW TOYKHM, UX MPOEKIUMU Ha OCHU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeneHuil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpPsSIMOJUHEWHOE JBIKeHue. ['paduku
3aBUCUMOCTH  KOOpPJMHAT, CKOPOCTH, YCKOPE€HHUsS, NYyTH U NEPEMEIICHUS
MaTepuaJIbHON TOYKUA OT BPEMEHH.

CBoOonHoe nazieHue. Y CKOpeHue CBOOOIHOTO MaJIeHusI.

KpuBonmuennoe  nBuxeHue. JIBMKEHHE  MaTepUATbHOW  TOYKM IO
OKPYHOCTH C ITOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTb, JIMHEWHAS
ckopoctk. [lepuon u yacrora obparnieHus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHuyeckre yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHME: CIUIOMETD,
JBH>KEHUE CHAPSJIOB, LIEMTHBIC U PEMEHHBIC NEPEAaUH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBIKCHUSL.

[IpeoOpa3zoBaHue IBUKEHUI C UCIIOJIB30BAHUEM IIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3pEKEHHOM MPOCTPAHCTBE.

HaGmronenne naBukeHUs Tena, OPOIIEHHOTO IMOJA YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenune yckopeHust CBOOOHOTO MaACHUS.

Hanpapnenue CKOpoCcTy pu ABUKEHHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonivl

N3yyeHne HEpaBHOMEPHOTO JIBHKEHHUS C LIEJIBbIO ONPEICIICHUS MTHOBEHHOU
CKOpPOCTH.

HccnenoBanre COOTHOLIEHUS MEXAY MNYTSIMHU, HPOWIECHHBIMU TEJIOM 32
MOCJICIOBATEIbHBIC PABHBIE MPOMEXKYTKM BPEMEHU IIPU PABHOYCKOPEHHOM
JIBM>KEHUH C HAYAJIbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yyeHne NBUKEHUS IApUKA B BA3KOU KUIKOCTH.

N3yuenue aBuxKeHUs Tena, OpOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutenbHOCTM  ['ammnes.  IlepBelid  3akoH  HproToHA.
NuepuuanbHbie CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
IJI MaTepUaJIbHOM TOUKU. TpeTui 3akoH HproTOHA Jy1 MaTepHUaabHbIX TOYEK.

3akoH BcemupHoro taroreHus. Cumima Ttsoxectd. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Buapl Tpenus (mokosi, CKonbxeHus1, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOIbKEHUS U cujia TpeHus nokosa. KoadduumeHt tpenus.
Cuiia conpoTUBIIEHUS IPU IBUOKEHUU TEJIA B dKUJKOCTH HIIH Ta3e.

[TocTynarenbHOE U BpalaTeIbHOE IBUKEHUE a0COIIOTHO TBEPAOTO TENa.

MOMEHT CHJIBI OTHOCUTEIBHO OcCH BpaumieHus. llnedo cunbl. YcioBus
paBHOBECUSA TBEPAOIO TEA.

TexHuueckne yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: MOAMIMIHUKY,
IBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SBenue nHepuuu.

CpaBHeHUE MacC B3aUMO/ICHCTBYIOIIMNX TET.

Bropoi 3akon HeroToHa.

N3mepenue cuil.

CnoxeHune cuiL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIiuH.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U MaJICHHUH.

CpaBHeHUME CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKCHUA.

VYcnoBust paBHOBeCUs TBEPAOTro Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOIIUX B IMPYXKUHE U
pPE3UHOBOM 00pasiie, OT UX AehOpMaIIHH.

HccnenoBanne ycioBHM PaBHOBECHS TBEPAOTO TENA, HUMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3axkouvt coxpanenus é mexanuke

Nmnynsc MarepuanbHOM TOUYKHM (Te€na), CUCTEMbl MaTEPHAIbHBIX TOYEK.
Nmnynbe cuiibl U1 U3MEHEHUE HMITYJIbCa Tela. 3aKOH COXPAHEHUs HMITYJIbCa.
PeaktuBHOE NBUXKEHUE.

PaGoTa cuiibl. MOIITHOCTH CHJTBI.

Kunernueckasi 3Heprusi MarepualbHOW TOYKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU DHEPTUM.

[TorenuumanbHas SHEprusl. [TorenuumanbHas SHEprus YIIPYTO
nebopMupOBaHHON  TIpykuHbI.  [loTeHImanpHas  dSHeprus Tena  BOJM3U
MOBEPXHOCTH 3€MJIH.

[TorenuuanbHple ¥ HEMNOTCHIMAIBbHBIE  CHJIBL. CBsi3b  pabOTHI
HEMOTEHUHAIBHBIX CUJI C M3MEHCHUEM MEXAHWYECKONM HSHEPrUU CHUCTEMBI TEIL.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCcTpoWCTBa M NMPAKTUUYECKOE MPUMEHEHHUE: BOJOMET, KOIED,
MPYXWHHBIN MUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHI)KECHHUE.

[lepexon NOTEHIMATILHON YHEPTUU B KHHETHYECKYIO U OOpATHO.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3yuenue abCOMIOTHO HEYNPYToro yaapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MasITHUKOB.

UccnenoBanue cBsi3 pabOThl CUJIbI ¢ UBMEHEHUEM MEXaHHYECKON >HEPruu
TeJla Ha IPUMEPE PACTSIKECHUS PE3UHOBOIO KIyTa.

Paszpnes 3. MouiekyJisipHasi pUM3HMKa ¥ TEPMOJAMHAMHUKA

Tema 1. Ocrogbl MOAEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUHM U HX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. Jduddysusa. Xapaktep IABUKEHUS H
B3aUMOJICMCTBUSI 4YaCTUILl BeUIeCTBA. MOJENIN CTPOCHUs Ta30B, XUIKOCTEU U
TBEPABIX TeJ U OOBSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE 3TUX Mojenel. Macca u
pazmepsl MoJekyll. KonnyectBo BemectBa. [locTosiHHas ABoraapo.

TermmoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp
Llenbcus.



Mopnens  uzpeanpHOro rasza. (OCHOBHOE  ypaBHEHHE  MOJEKYJISPHO-
KUHETUYECKOW TEOpHM HJAEabHOTO ra3za. AOCONIOTHas TeMmIliepaTypa Kak Mepa
CpelHEell KWHETUYECKOM SHEpPruM TEIUIOBOro JBMXKEeHHMs vacTul] raza. lllkana
temneparyp KensBuna. ['a3oBble 3akoHBI. YpaBHeHue MenneneeBa—KiamnepoHa.
3akoH JlasbToHa. M30mponeccsl B UACAIBHOM ra3e ¢ IMOCTOSHHBIM KOJIM4YE€CTBOM
BemiecTBa. ['paduueckoe mpencraBieHne H3O0MPOIECCOB: H30TEpPMa, H30X0pa,
nzo0apa.

TexHuueckre yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapoMmerp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BelecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COECTMHEHUN.

OmnbiTel 10 U PYy3UN KUIAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO ABUKEHUSI.

Mogaens onbita LlTepHa.

OnpIThI, JTIOKa3bIBAIOIIHE CYyILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aUMOJICHCTBHUSI.

Mogenb, HILTIOCTPUPYIOLIas TPUPOLY AABIEHUS ra3a Ha CTEHKH COCY/Ia.

OnpIThl, WUIIOCTPUPYIOIIME YpPaBHEHUE COCTOSHUS MJICaJBbHOTO Tas3a,
M30IPOLIECCHI.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomul

Onpenenenue Macchl BO3AyXa B KIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEK]Ty TapaMETPaMU COCTOSTHUS Pa3peKEHHOr0
rasa.

Tema 2. Ocnogvt mepmoouHaMuKu

TepMmoanHamuueckas cucrema. BHYTpEHHssI dHEPIUS TEPMOAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHeHus. KomnuectBo temnorsl u padota. BHyTpeHHss
SHEPrus  OAHOATOMHOIO  HWACAIBHOrO  ra3a. Buael  Temionepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3y4YeHHUE. Y IeJIbHAs TEIUIOEMKOCTh BEIIECTBA.
KonuuecTBo TEMI0TH IpH TEIIONepe1aye.

[lonsitue 006 ammabatHoM mpouecce. IlepBblii 3aKOH TEPMOJIMHAMHKHU.
[IpumeHeHre TepBOro 3akOHa TEPMOJMHAMUKU K u3omponeccam. I'paduyeckas
UHTEpIpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpatumMocTh IPOLIECCOB B MIPUPOJIE.

TerutoBele  MamuHbl.  [IpuHOMOBI  AEUCTBUSA  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBaHus HSHEPrHUM B TEIUIOBBIX MamuHax. Koda¢uimeHT mosie3Horo
neiictBus TeroBo mammHbl. [{ukn KapHo u ero ko3@duimeHT mose3Horo
JEUCTBUSA. DKOJIOTUYECKHE MPOOJIEMbI TEIIOIHEPTETUKH.



TexHuyeckne yCTPONCTBA M MPAKTUYECKOE MPUMEHEHUE: JBUraTellb
BHYTPEHHETO CTOpaHMsl, OBITOBOW XOJOJAUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEW HSHEpPruM Teja MPU COBEPIICHUH pPabOThI: BBUIET
npoOKku u3 OyTBUIKM TIOJ NIEWCTBHEM CKATOro BO3ayXa, HarpeBaHue >dupa B
JATYHHOU TpyOKe MmyTEM TpeHHs (BUAECOJEMOHCTPALINS).

N3meHeHnue BHyTpEeHHEH sHepruu (TeMIiepaTyphbl) Teja Ipu Terjionepeaaye.

OnbiT 1Mo anauabaTHOMY pACHIMPEHUI0 BO3ayXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENSI BHYTPEHHETO CrOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomul

N3mepenue yaenbHOM TEMIOEMKOCTH.

Tema 3. Acpecamnsvie cocmosanus eeugecmea. Dazosvie nepexoovl

[TapooOpazoBanue U KoHneHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTENIbHAsI BJIAXHOCTh BO3Ayxa. HacelllleHHbIH map. YaelbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHHS OT JaBJICHUSI.

TBépnoe Teno. Kpucrainmuyeckue u amopdHbie Tesna. AHU30TPOIUS CBOWCTB
kpuctayioB. Kuakue kpuctauibl. CoBpeMeHHbIE Matepuanbl. [lnaBienue u
KpUCTaJTM3aIus. Y IeabHasl TeruioTa miasienus. Cyoaumanusi.

YpaBHEHHE TEIJIOBOTO OajaHca.

Texnuueckne yCTpOHCTBa M TMPAKTUYECKOE IPUMEHEHHUE: TUTPOMETpP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUHU TMOJTYyUYCHHUS] COBPEMEHHBIX MaTepHasioB, B
TOM YHUCJIE HAHOMATEepPUaiOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBolicTBa HACHIIIIEHHBIX MAPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUU.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

Hab6nronenue HarpeBanus U MaBJIeHUST KPUCTAUIMYECKOTO BEIIECTBA.

JleMoHCTpalus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonivl

N3mepeHre 0THOCUTENBbHON BIIaXKHOCTH BO3/yXa.

Paznen 4. diaekTpoauHaMHKAa
Tema 1. Inekmpocmamuka
OnexTpuzauusi Tel. OJEKTpUYECKHil 3apsn. JlBa BHIa 3IEKTPUUYECKUX
3apsAn0B. IIpOBOJHUKH, OUAIEKTPUKM W TOJYHPOBOAHUKHA. 3aKOH COXPAHEHUS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsanoB. 3akoH Kynona. TodeuHbI JJIEKTPUUYECKHN 3apsia.
Onextpuueckoe mnosie. Hampsok€HHOCTh  3yekTpruyeckoro mnons. IlpuHnmn



CYHEPHO3ULIUNA DIEKTPUYECKUX ITosier. JIMHMKM HaAnpsHKEHHOCTH DIIEKTPUYECKOTO
HOJIAL.

Pabora cun  anektpoctatudyeckoro  mosis.  [loreHuman.  PasHocTh
MOTEHIHAIOB. [IpOBOOHMKM W AMDIIEKTPUKH B DJIEKTPOCTATUYECKOM  IOJIE.
JludnexkTpruyeckas MIpOHULAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DIEeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOpA.
DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

TexHuyeckre yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: DJIEKTPOCKOI,
AIIEKTPOMETpP, DJJIEKTPOCTaTHUYEeCKas 3alluTa, 3a3eMJIEHHE 3JIEKTPOIpPHOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN alIapar, CTPYHUHBIN OIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLINI IEUCTBUS DIEKTPOMETPA.

B3aumopericTBre HaIEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSAKEHHBIX TEL.

[IpoBOAHUKH B DIIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3aIUTa.

JINDNEKTPUKH B IIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHAEHCAaTOpa OT IUIOLIAIA
IJTACTUH, PACCTOSHUS MEXAY HUMH U JUDJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomul

N3mepeHne 3neKTpOoEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKAN TOK. YCIIOBUSI CYIIECTBOBAHUS DIEKTPUUYECKOTO TOKA.
Ucrounuku Toka. Cuina toka. [locTossHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHUE. Y ACIBHOE CONPOTHUBICHUE BEIIECTBA.
ITocnenoBaTenpHOE, TapaJUIEIbHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

PaGora osmektpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomrHOCTb
AIEKTPUYECKOTO TOKA.

DNEKTPOJABWKYILAsA CHJIA U BHYTPEHHEE CONPOTHBIEHUE HWCTOYHMKA TOKA.
3akoH Oma a1 OHOM (3aMKHYTOM) 3JIeKTpuuyeckoi nenu. KopoTkoe 3aMbIKaHueE.

DOnexkTpoHHass  NPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTb
CONPOTHUBJICHUSI METAJIJIOB OT TemIiepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTpUYECKUN TOK B BaKyyMme. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

ITomynpoBOIHHKMY. CobOcTBeHHas 51 IpUMECHAst IIPOBOJAUMOCTD
noJynpoBoIHUKOB. CBolicTBa p—n-niepexoa. IloaynpoBogHIUKOBBIE TPUOOPHI.

ONEeKTpUYECKUd TOK B  pacTBOpax M  paciulaBax  JJIEKTPOJIUTOB.
DIEKTpOIUTUYECKAS JUCCOUMALHNS. DIEKTPOIIH3.



DJIeKTpUUECKUM TOK B Tra3zax. CaMOCTOATENbHBIH M HECaAaMOCTOSTEIbHBIN
pazpsan. Monnus. [Lnazma.

TexHuyeckre yCTPOWCTBA M IMPAKTUYECKOE MPUMEHEHUE: aMIIEPMETP,
BOJIbTMETpP, PEOCTaT, HCTOYHUKUA TOKA, JJIEKTPOHArpeBaTelbHbIE TPHOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN THO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, TOITYIPOBOJHUKOBBIN MO0/, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUiTbl TOKA U HAIIPSKEHMUS.

3aBUCUMOCTb CONPOTUBIICHUS LWIMHAPUYECKUX IMPOBOJHUKOB OT JUJIMHBI,
IUTOLIAM MTOIIEPEYHOI0 CEYEHUS U MaTepHaa.

CmMemaHHOe COeTMHEHUE ITPOBOAHUKOB.

[Ipsmoe w3MepeHHe DIEKTPOIABWXKYIIEH Cwuibl. KOpOoTKoe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIICHUS.

3aBUCUMOCTb COITPOTHUBIICHHSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOITUTOB.

HckpoBoii paspsa ¥ IPOBOIUMOCTb BO3yXA.

OaHOCTOPOHHSSI MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydenne cMemaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYIIEW CUIIbI MCTOYHMKA TOKA M €r0 BHYTPEHHETO
COIIPOTHUBIICHUS.

Habmroienue snexkrpomnusa.

MeknpeaMeTHbIe CBA3H

N3yuenue kypca ¢uszuku 0a3oBoro ypoBHsA B 10 Kiacce ocylIecTBISIETCS C
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBA3€d C KypCcaMM MaTeMaTHKW,
OMo0ruM, XMMHH, Teorpauu U TEXHOJIOTUH.

Meowxcnpeomemnvle nonwsimusi, CBSI3aHHbIE C M3YUYEHHEM METOJOB HAay4YHOIO
MO3HAHUA: SIBJIEHUE, HAay4HbId (akT, runoresa, (puU3MUecKas BEIUYMHA, 3aKOH,
Teopusi, HAOII0ACHHE, SKCIIEPUMEHT, MOJIEJINPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: penieHWe CUCTEMbl YpaBHEHHMM, JMHEWHas (YHKIHUA,
napabona, runepOosia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIUU:
CHUHYC, KOCHUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUT'OHOMETPUIECKOE TOXKAECTBO,
BEKTOPBI U UX IIPOCKLIMM HA OCU KOOPJMHAT, CI0KEHUE BEKTOPOB.

Buonocus: mexanndeckoe JBUKEHHUE B KMBOW mpupoje, auddysus, ocMmoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUbI TEIJIONEpPENadyH, TEIUIOBOE PAaBHOBECHE),
ANEKTPUYECKUE SBJICHUS B KUBOU MPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHNE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBA, MOJISPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJN, JKUIKOCTEH U



ra3oB, JJIGKTPUYECKHE CBOWCTBA METAJJIOB, SJIEKTPOJUTUYECKAS TUCCOIHAITHS,
rajibBaHUKa.

T'eoepaghus: BnaxxHOCTh BO3/1yXa, BETPhI, 0apoMeTp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHHE ABIKEHUH C HCTHOJIH30BAaHUEM MEXaHH3MOB,
y4€T TpeHUsT B TEXHUKE, MOJIIUITHUKN, WCIOJIb30BAHUE 3aKOHA COXPAHCHUS
UMIyJbCa B TEXHHKE (pakera, BOAOMET W Jpyrue), ABUTATEIh BHYTPEHHETO
cropaHwusi, mapoBasi TypOMHA, OBITOBON XOJOMMIBHUK, KOHIUIIHOHEDP, TEXHOJIOTHH
MOJIYYCHUSI COBPEMEHHBIX MAaTepHaioB, B TOM UYHCIE HAHOMATEepPHAIOB, M
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3aIlUTa, 3a3€MJICHUE BJIEKTPOIPHUOOPOB,
KCEPOKC, CTpyHHBIT MIPUHTED, AIIEKTPOHATPEBATEIHHBIC pUOOPHI,
AIIEKTPOOCBETUTEIBHBIC PUOOPHI, TaTbBAHUKA.

11 KIIACC

Pa3znen 4. DiekTpoauHaMHuKa

Tema 3. Macnummnoe none. I1eKmpoMazHUMHAA UHOYKYUA

IlocTosiHHBIE  MarHuThl.  B3amMoJeWCTBHE  MOCTOSHHBIX  MarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM uWHAYKUIMH. [IpmHIMnD cyneprnosunun
MarHuTHBIX nosied. JIMHMKM MarHuTHOM WMHAYKIUU. KapThHa JUHUNA MarHUTHOMU
WHIYKIIMHU T0JI OCTOSTHHBIX MAarHUTOB.

MarauTHOoe TI0J€ TIPOBOJHHMKA C TOKOM. KapTuHa JMHUH WHIYKUUAH
MAarHUTHOT'O TOJISL JUJIMHHOTO MPSIMOTO MPOBOJHUKA M 3aAMKHYTOTO KOJBLEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaelcTBue mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOJTyJib U HarpaBlieHHe. J[BuKeHue 3apsiKEHHON YaCTHUIIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pabota cuisl Jlopenna.

SlBneHne 3JIEKTpOMAarHUTHOW WHAYKOMHU. [lOTOK BEKkTOpa MarHUTHOW
WHAYKUAHW. OJIEKTPOABIKYIAS CHJIA HWHAYKUWH. 3aKOH JJIEKTPOMArHUTHOU
nHayknuu @apanes.

BuxpeBoe nanekTpuyeckoe TmoJie. IDNEKTPOABWKYILIAs CHIa WHIYKIHH B
MPOBOJHUKE, IBHKYIIEMCS TOCTYIATEILHO B OJJHOPOJAHOM MAarHUTHOM IIOJIE.

[TpaBuno Jlenua.

NHnykTUBHOCTh.  SIBIIEHME CaMOMHIYKIMH. OJIEKTPOJBIKYIIAS  CHJIA
CaMOWHIYKIIUH.

DHEPrusi MAarHUTHOTO TOJISI KATYIIKUA C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuueckne YCTpPOMCTBA M IPAKTUYECKOE TMPHUMEHEHHUE: TMOCTOSIHHBIE
MarHuThbl, JJECKTPOMArHUThI, BJIECKTPOJBUTATENIb, YCKOPUTEIH 3JIEMEHTaAPHBIX
YaCTHUI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MArHUTHBIM TIOJIEM.

JIuHWUY UHYKIIUY MAarHUTHOTO MOJISI.

B3aumoperictBre n1ByX NpOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIOpeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBneHue >IEeKTPOMArHUTHON MHIYKIIUU.

IIpaBuno Jlenua.

3aBUCUMOCTb 3JIEKTPOJBIXKYILEH CHIJIBI MUHAYKUHUA OT CKOPOCTH HU3MEHEHUS
MAarHUTHOTO TIOTOKA.

SIBneHne caMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3ydeHne MarHuTHOTO MOJISl KATYIIKH C TOKOM.

UccnenoBanne AeicTBUA NOCTOSSHHOTO MarHUTa Ha paMKy C TOKOM.

UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Paszgea S. KoJsieOanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUNHbBIE KOJ1€OAHUA

KonebGatenbnass  cucrema.  CBOOOAHBIE  MEXaHMYECKHME  KOJEOAHUS.
[Mapmonnyeckue konebanus. [lepuon, wacrora, amrmuutyaa u ¢dasza KojeOaHUM.
[IpyxuHHBIN MasgTHUK. MareMaTH4EeCKUHM MASTHUK. YPaBHEHHE TAPMOHHYECKUX
koJjiebanuii. [IpeBpaiiienre YHEPrun MpU rapMOHUYECKUX KOJICOAHUSIX.

Konebarensubrit  koHTYp. CBOOOAHBIC JJIEKTPOMAarHUTHBIC KOJCOAHWS B
UJICATHbHOM KOJICOATEIIbHOM KOHTYpe. AHAJIOTHS MEXKIy MEXaHHYEeCKUMHU U
ANEKTPOMAarHUTHEIMU KoJjebanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPI'uM B UJICaTbHOM KOJie0aTeTbHOM KOHTYpE.

[IpencraBienrie o 3aTyXxaromux KojeOaHusX. BrIHYK/IEHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKIeHHBIE SJIEKTPOMArHUTHBIE KOJIeOaHMUs.

ITepemennbiii  TOK. CHUHYCOUJANbHBIM TMEPEMEHHBIM TOK. MOIIHOCTH
MIEPEMEHHOTO TOKA. AMIUIMTYJHOE W JACHCTBYIOIIEE 3HAUYCHUE CHUJIBI TOKAa U
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepeaadya U MOTPEOSICHUE DICKTPUIECKOM
DHEPIUMU. DKOJIOTMYECKUE PUCKHU TPU MPOU3BOJCTBE 3IEKTpo3Hepruu. Kynbrypa
WCMOJIb30BaHUS 3JIEKTPOIHEPTUU B TIOBCEAHEBHOM KU3HMU.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE INPUMEHEHHUE: DIECKTPUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIUHHUU JIEKTPOIIEpEaay.

Jlemoncmpayuu

UccnenoBanre mnapaMeTpoB KoJjieOAaTeNbHOW CHUCTEMBI (TIPY>KUHHBIA WIIH
MaTeMaTUYECKUI MasSTHHK).



Habmronenne 3aryxaromux KojieOaHHH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmronenue pezonanca.

CB0OOOIHBIE AIIEKTPOMAarHUTHBIE KOJIEOaHUS.

OcuuinorpaMmsl (3aBUCUMOCTH CUJIBI TOKA U HANPSHKEHUSI OT BPEMEHU) ISt
AIEKTPOMArHUTHBIX KOJIECOAHUIA.

Pe3oHanc mnpu MOCAEIOBATENBHOM COEAUHEHUM PE3UCTOpPA, KATYIIKU
WHJYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb JIMHUU 3JIEKTPONEepeIayu.

Yuenuueckuii sxcnepumenm, n1abopamopnvie pabonul

UccnenoBanre 3aBUCUMOCTH TIEpUOAa MaJibIX KojeOaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH U MacChl Tpy3a.

UccnenoBanre MNEpeMEHHOr0 TOKa B IEMM W3  MOCIEI0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPa, KaTyIIKH U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKmpoOMaAZHUMHbLE 80IHbL

Mexanuyeckue BOJIHBIL, YCIOBHsS pacnpocTpaHeHus. [lepuon. CxkopocTb
pacrpocTpaHeHuss W JUiMHA BOJHBL. [lomepeyHble W MPOAOJbHBIE BOJIHBL.
WNurepdepenius u audpaxiys MeXaHU4eCKUX BOJIH.

3Byk. CkopocTsb 3ByKa. [’ poMmkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

ONEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUSI U3TYyUYECHUS SJEKTPOMATHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anekTpomarautHoil BonHe. CBoicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPa)XE€HUE, MpEIOMIICHUE, MOJIsSpu3anus, AupaKius,
unrepdepeniuss. CKopocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana >ME€KTPOMArHUTHBIX BOJIH. [IpuMeHeHHe 3EeKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHLMTBI paguOCBS3U U TENEBUACHUS. Panqnonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAKOLIEH CPELBI.

TexHuyeckre yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHHUE: MY3bIKAJIbHbIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBasi AUArHOCTHMKAa B TEXHUKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeIEeBU30p, aHTeHHa, TenedoH, CBY-neun.

Jlemoncmpayuu

OO6pa3oBaHue U pacCIPOCTPAHEHUE MOTIEPEUHBIX U MPOJAOTBHBIX BOJIH.

Konebmromeecs Teo Kak MCTOYHUK 3BYKa.

Hab6mronenue orpakeHus: M MpeIoOMIICHUS] MEXaHUYECKUX BOJIH.

Habmronenune nuatepdepeHunu 1 1uppakiiui MEXaHUYeCKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGmronenune cBsi3 TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIATYAOU H
4acTOTOM KoJeOaHUM.



UccnenoBanune CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUe,
npesoMiIeHHUe, Moaspu3anus, Audpakuus, nHTephepeHIus.

Tema 3. Onmuxka

I'eomerpuueckas onrtuka. I[IpsmoinHENHOE pacHpoOCTpaHEHUE CBETA B
ogHOpoaHOU cpeae. JIyd cBera. ToyeuHblii HICTOYHUK CBETA.

OTtpakenue cBera. 3aKOHBI oTpaxkeHusi cBeta. [locTpoenne nzoOpaxeHuil B
IJIOCKOM 3€pKaJe.

[Ipenomnenue cBeta. 3aKOHBI MpeIOMIIEHUS cBeTa. AOCOMIOTHBIN MMOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbpIl yroja IOJIHOTO
BHYTPEHHETO OTPaKECHHUSI.

Hucnepcust ceeta. CinoxHbIi coctaB 6enoro cera. L{Ber.

ColOuparomie U pacceuBaromve JuH3bL. ToHkas mauH3a. DOKyCcHOE
pacCTosIHME W ONTHYECKas cujia TOHKOW nuH3bl. [locTpoeHme wm3o0pakeHwil B
coOuparolux U paccerBaromux guH3ax. Gopmyna TOHKOW JAUH3BI. YBETUYEHUE,
JlaBacMOe€ JIMH30M.

[Ipenensl NpUMEHUMOCTH TEOMETPUYECKON ONTUKHU.

BonnoBass ontuka. HWutepdepenmnus cBera. KorepeHTHbIE HWCTOYHUKHU.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HHTEep(EpEeHIIUOHHOM
KapTHHE OT JIBYX CUH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpaknus cBera. JudpakiuuonHass pemérka. YcClIoBUE HaOIIOIEHUS
[NIABHBIX ~MAaKCUMYMOB TIpM TAJE€HUM MOHOXPOMATHYECKOIO0 CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHCHHUE: OYKH, JIyIa,
doToamnmapar, TPOCKIIMOHHBIA armapaT, MHKPOCKOI, TEJIECKOI, BOJOKOHHAsS
OINTHKA, TUPPAKIIUOHHAS PEIIETKA, TOJISIPOU.

Jlemoncmpayuu

[IpsimonuHEHOE pPACIPOCTPAHEHUE, OTPAXKEHHE M NPEIOMIIEHHE CBETA.
OnTuyeckue mpruoopHI.

[TonHOE BHyTpeHHEE OTpakeHue. Mozelb CBETOBOA.

UccnenoBanre CBONCTB N300paKEHUN B JIMH3aX.

Mopenu MUKpOCKOIIa, TEJIECKONa.

Habmronenne nuatepdepeHnm cBera.

Habmronenune nudpakiuu ceera.

HaOmronenue nucnepcuu cBera.

[TomyyeHnne cnekTpa ¢ TOMOIIBIO MTPU3MBL.

[Tomyyenue cekTpa ¢ MOMOIIBIO JUGPAKIIUOHHON PEIIETKH.

HabGnronenue nonsipu3aiuu CBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopnvlie pabonivl



HN3mepenune nmokaszaress NpeoMIICHUS CTEKIIA.
HccnenoBanre CBONCTB H300paKEHUH B JIMH3AX.
Habmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI cIeUAIBLHONH TEOPUH OTHOCHUTEIbHOCTH
I'paHnnBI  IPUMEHUMOCTH  KJIACCHYECKOM  MexaHukd.  IlocTymaTsel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOXYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHLUI OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCHUTEIBHOCTE OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHH M COKpAIlCHUE
JUIAHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULBI.

CBs13b Macchl ¢ PHEPruel U UMIYJIbCOM PEISITUBUCTCKONW YaCTHIIbI. DHEPTHUs
IIOKOS.

Paznen 7. KanToBas pusuka
Tema 1. dnemenmul KBAHMOBOU ONMUKU
®otonsl. opmyna [1nanka cBs3u s3Heprun GOTOHA C €ro YaCTOTOW. DHEPrus
U UMITYJIbC (POTOHA.
OtkpeiTre u uccnenoBanue Gorordpdexra. Onwitel A. I'. CToneroBa. 3aKOHBI

dboroaddexra. Ypapuenue DiHmTerHa 11 pororddekra. «KpacHas rpaHuiia
dboroaddexra.

JaBnenue ceeta. OnwiThl I1. H. JIleGenena.

XUMHUYECKOE IEUCTBUE CBETA.

Texnuueckne ycTpoilcTBA M MPaKTUYECKOE MPUMEHEHUE: (POTOIIEMEHT,
dboTonaTumk, coHEUHasi ObaTapesi, CBETOIUO.

Jlemoncmpayuu

®oT03(]heKT HAa yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHeMHETO GhoTodddexra.

CBeToamnon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuio o -4acTHIL.
[Lmanerapnas moxpens aroma. Iloctynmarel bopa. M3nmydenue u mornomieHue
(GbOTOHOB TpU TEepexoAe aroMa C OJHOTO YPOBHS SHEPruu Ha Jpyroi. Bumsl
crekTpoB. CIEKTp YPOBHEW SHEPTrUU aTOMa BOJIOPO/IaA.

BousiHoBeIe cBolicTBa yactull. Bosubl ge bpoiinis. KopmycKyisipHO-BOJTHOBOM
Iy aJlu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUCHHE.

TexHuueckne YCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHUE: CIEKTPaJbHbBIN
aHanu3 (CIEeKTPOCKOI), 1a3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Mogpens onbita Pesepdopaa.

Ornpenenenue JUIMHBI BOJIHBI J1a3epa.

HabGnronenue IMHEHYaThIX CIIEKTPOB U3ITyUYECHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopnvie pabonul

HaOmronenue nuHeyaToro crekTpa.

Tema 3. Amommnoe a0po

OKCIEPUMEHTBI, TOKA3bIBAIOIINE CIOKHOCTh CTpOeHHs siapa. OTKpbITHE
paauoakTuBHOCTH.  OmbiTel  Pesepdopma 1mo  ompeneneHuro  cocTaBa
paanoakTUBHOTO u3iydyeHus. CBoiictBa anbda-, Oera-, TramMma-U3Iy4YeHUs.
BnusiHne paagnoakTUBHOCTH HA KUBBIE OPTAHU3MBI.

OTtkpeiTHE TIpOTOHA W HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uucio sajapa. M30Torsl.

Anbda-pacnaa. DNEKTpOHHBIA U TO3UTPOHHBIA OeTa-pacnan. [amma-
n3JIyyeHne. 3aKOH paJuoaKTUBHOTO pacIaja.

DHeprusi CBS3HM HYKJIOHOB B sifipe. Snepubie cuibl. [{edexT macch sapa.

SAnepusbie peakuuu. JleneHue u CUHTE3 sAIep.

Anepusiii peaktop. Tepmosimepubiii cunTe3. [IpobOiieMbl W MEPCHEKTUBBI
AJIEPHON DHEPIETUKH. DKOJIOTHUECKUE ACTIEKTHI SAEPHON SJHEPTETUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTtonbl HAOIIOACHHS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.

dyHaamMeHTalbHbIe B3auMOJIeHCTBUS. EquHCTBO (pu3nueckoil KapTUHBI MUPA.

TexHu4yeckre yCTpOHWCTBA U MPAKTUYECKOE MPUMEHEHHE: TO3UMETP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHast 0omoOa.

Jlemoncmpayuu

CUY€TUMK MOHUBUPYIOLINUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomul

HccnenoBanre TpEeKOB 4acTHIL (TI0 TOTOBBIM (GoTorpadusim).

Pa3znes 8. JiieMeHTHI ACTPOHOMUM U ACTPOGUIUKH

Otanbl pa3BUTHs acTpoHoMuu. [IpukinagHoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMMH.

Bun 3Bé3nHoro nHeba. Co3Be3nusi, sipkue 3BE3MbI, IJIAHETHI, MX BUIUMOE
JIBIDKEHHE.

ConHeunast cucTeMma.

Connne. ComHeuHass akTUBHOCThb. McTounuk sHeprum CoyiHIIA U 3BE3I.
3BE3/bI, MX OCHOBHBIE XapaKTEPUCTUKH. [[narpamMma «CHeKTpalbHBIA KJlacec —
CBETUMOCTBY». 3BE3JIbI TJIABHOM ITOCIEIOBATCILHOCTU. 3aBHCHMOCThL «Macca —
CBETUMOCTBY» JJIsl 3BE3]l TJIABHOW IOCIIEIOBATEILHOCTH. BHyTpeHHEe CTpOCHHE



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonun CoiHua u
3BE3/1. DTambl )KMU3HU 3BE3.

Muneunsiii [Tyte — Hama [Manaktuka. Ilonoxxenune u nBuxkenue CoJiHIIA B
lNanmaktuke. Tunel ranaktuk. Paguoranaktuky m kBazapbl. YEpHBIE NBIPHI B sApax
rajgaKkTHK.

Bcenennas. Pacmiupenne Beenennoit. 3akon Xa66ia. Pazoeranue ramakTuk.
Teopus bonbmoro B3peiBa. PenukToBOE M3I1y4YeHUE.

MacmrabHas crpyktypa Beenennoi. MertaranakTuka.

Hepeménnpie mpoOiaemMbl aCTPOHOMHUHU.

Yuenuuecxue nabnooenus

HaOnronenuss HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH JJIsI OTIPE/IeTICHUsI TIOJIOKEHNS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3usi CEBEPHOIO MOTYIIAPUS] U SIPKUE 3BE3/IBI.

Habmronenus B Teneckon Jlynsl, miranet, Mieanoro Ilytu.

O0o0maromniee NOBTOPEHUE

Ponp ¢Qu3uku W acTpoOHOMUM B HSKOHOMHUYECKOW, TEXHOJIOTUUYECKOM,
COIMAJIBHON M ATUYECKOU chepax MesTeTbHOCTH YeIOBEKa, POJib U MECTO (PU3UKH
M aCTPOHOMHUHU B COBPEMEHHOM HAyYHOUN KapTUHE MUPA, POJIb (PU3NYECKON TEOPUH
B (opMupoBaHMM MpEACTaBICHUNH O (PU3MUECKON KapTUHE MHpaA, MECTO
(bu3nYecKoil KapTUHBI MHUpPaA B OOIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEICTaBJIEHUHN O TIPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHsA B 11 kitacce ocyuiecTBisieTcs €
YUYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3€H C KypcamMH MaTE€MaTHKH,
Ouonoruu, XuMuM, reorpaduu U TEXHOJIOTHH.

Meowcnpeomemnvie nowsimusi, CBSI3aHHbIE C M3YyUYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHUE, HAy4HbIM (hakT, rumoresa, (u3uyeckas BEJIMYMHA, 3aKOH,
TeopHsl, HAOIIOAEHUE, SIKCIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemwieHHWE CHUCTEMBI YPAaBHEHUM, TPUTOHOMETPUYECKUE
(GyHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl U MX MPOEKIHWHU HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTAPHBIX (YHKIMH, NPU3HAKK MOJ00US TPEYTroJbHUKOB,
OTIpeJIeIICHHE TUIONIA/IN TIOCKUX PUTYp U 00bhEMa Tell.

buonocusa: »nekTpuyeckue SBICHHS B JKUBOW MpPUPOJE, KoJjieOaTelbHbIE
JIBUKEHUSA B )KUBOMW MPUPOJE, ONTUYECKUE SBJIECHUSA B )KUBOW IPUPOJIE, AEUCTBUE
paanay Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJ, KPUCTAJUINYECKAs CTPYKTYpa TBEPABIX
TEJI, MEXaHU3Mbl OOpa30BaHUS KPUCTAIUIMYECKOM PEIIETKH, CHEKTPaTbHBIN
aHau3.



l'eoepagusa: wmarHWUTHBIE TIOMIOCA 3€MJIM, 3aJIeKW MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEICKa3aHUE 3eMIICTPSICCHUI.

Texnonocus: NWUHUAM DJEKTPOINEpeaady, TEHEPATOp MEPEMEHHOr0 TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS I€4Yb, pajaap, PaJUONPUEMHHK, TEJIEBU3OP,
anTeHHa, TeinedoH, CBY-meub, NMPOCKIIMOHHBIA aIlmapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

OcBoenune ydeOHOro mpenvera «®dusmka» Ha ypOBHE CpeaHEro OOIIero
oOpa3oBaHus (0a30BbI YPOBEHB) JOIKHO OOECIICUNTH JOCTHIKEHUE CIIEITYIONTUX
JUYHOCTHBIX, METAIPEIMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE PE3yJbTAaThl OCBOCHUSI yueOHOro npeaMera «Du3nkay T0IKHBI
OTpaxxaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaromuxcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlM{, TO3UTUBHBIX BHYTPEHHHMX  YyOEXJICHHH, COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM I[IEHHOCTSIM POCCUMCKOro OOIIECTBa, PACHIMPEHUE KUZHEHHOTO
ONBITA U OIbBITA JEITEIBHOCTH B MPOLIECCE PEATU3alii OCHOBHBIX HAIPaBICHUU
BOCIIUTATEJIbHOW JIESITEIbHOCTH, B TOM YKCIIE B YACTH:

1) rpaKaaHCKOro BOCIMTAHUA:

c(hOpMUPOBAHHOCTH IPAKIAHCKON MO3UILIMKU O0YYAIOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUIUCKOTO OOIIECTBA;

OPUHATHE  TPAJAMIIMOHHBIX  OOIIEYETIOBEUECKHX T'YMAaHUCTUYECKUX H
JEMOKPATUYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO NIESITEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0IIecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIHLHOM OpPTraHU3aINH;

YMEHHE B3aUMOJICICTBOBATH C COLIMATIbHBIMU MHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMUA U HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHUS:

c(hOpMHPOBAHHOCTh POCCHMCKOU IpaXXJaHCKOMN UJIEHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHUKCHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIMI0O U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbBI U LIEHHOCTH, B TOM YHCIIE B
NEATEIBHOCTA YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUS

ACTETUYECKOE OTHOUIEHHE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOTO TBOPUYECTBA,
npucyuiero (Gu3n4IecKoi Hayke;



5) TPyA0BOr0 BOCIIUTAHMS

MHTEPEC K pa3lMyHbIM cepaM MpOoPECCHOHATBHON AESITENbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (UM3UKON U TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oynyuieit mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00IACTH
(U3UKY HA TPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rN4eCKOro BOCIIUTAHMS:

c(OPMHUPOBAHHOCTh 3KOJIOTMYECKON KYyJIbTYPhl, OCO3HAHHME TIJI0OAIBHOIO
XapakTepa SKOJOTUIECKUX TIPOOIIeM;

IJIAHUPOBAHUE U OCYUIECTBIICHHUE IEVCTBUN B OKPYKAOLIEH CPEJE HA OCHOBE
3HAHHU LEJIeH YCTOUUYUBOIO Pa3BUTHUs YEJIOBEYECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH HKOJOTHYECKOM HANpPABICHHOCTH Ha
OCHOBE UMEIOIIMXCS 3HAaHUH MO (U3HKE;

7) 1eHHOCTH HAYYHOI'0 NO3HAHUS:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSA (PU3NYECKON HAYKHU;

OCO3HAaHHWE LIEHHOCTH HAy4YHOM [JEATEIbHOCTH, TI'OTOBHOCTH B IIPOLECCE
U3ydeHus:  (U3MKKH  OCYHIECTBIISTH  MPOEKTHYIO U HCCIEI0BATEIhCKYIO
NEATEIBbHOCTh UHAUBUIYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble Jiornyeckue aeiicTBUA:
CaMOCTOSITeTbHO  (opMynIMpoBaTh W aKTyaJIU3UpPOBaTh  MPoOJIEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpENENIATh 1EMU JACATCIBHOCTH, 3aJaBaTh IIAPAMETPbl M KPUTEPHUU HX
JIOCTHKCHMS,
BBIABJISITH 3aKOHOMEPHOCTM W MNPOTHUBOPEYMSI B  PaCCMATPUBAEMBIX
(hbU3NYECKUX SIBJICHUSX;
pa3pabaTpiBaTh IUTAH PEIICHUS TPOOJIEMBI ¢ YUETOM aHAIM3a MMEIOITUXCS
MaTEPHUAIBHBIX U HEMATEPHUAIBbHBIX PECYPCOB;
BHOCHUTbH KOPPEKTUBHI B JICSITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YyJILTATOB
LIEJISIM, OLICHUBATh PUCKH MOCIEACTBUHN JEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCIOBHSX  peajbHOTO,
BUPTYaIbHOTO 1 KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS;
pPa3BUBATh KPEaTUBHOE MBIILICHUE MPU PEIISHUH )KU3HEHHBIX TTPOOJIEM.
ba3oBble ucciienoBare/bCKHue e CTBHUA:
BJIAICTh HAYYHOM TEPMHUHOJIOTUEH, KIIOUEBBIMU IOHATHUSMHU U METOAAMHU
(bu3HYeCcKoi HayKH;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEI0BATENbCKON U MPOEKTHOW AESITeIbHOCTU
B 005acTH (HPU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSTEILHOMY TOUCKY
METO/IOB pelIeHusi 3a/1ay (PU3UYECKOTO COJAEpkKaHUs, MPUMEHEHUIO Pa3IMYHBIX
METO/I0B ITO3HAHMS;

BJIQJIETh BHUJAAMU JIEATEIbHOCTH [0 TMOJYYEHUIO HOBOTO 3HAaHMs, €ro
UHTEpPIpETAllMY, MPeoOpa3OBaHUI0 M NPUMEHEHHI0 B pPa3IUYHBIX y4eOHBIX
CUTYalMsIX, B TOM YHCIIE IPU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBJISITh NIPUYMHHO-CJIIEACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATH 3ajady,
BBIIBUTaTh TUINOTE3y €€ pEeLIeHUs, HAXOAUTb apryMEHThl Uil J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS;

aHANIM3UPOBAaTh TIOJIYYEHHBbIE B XOJE pEIICHUs 3aJaud  pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JIOCTOBEPHOCTh, MPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJayl B 00Opa30BaTEIbHOM
JESTENbHOCTH, B TOM YHCIIE IPU U3yUYEeHUU (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYyal[UsIM, OLICHUBATh IPHUOOPETEHHBIN OMBIT;

YyMETh TEPEHOCUTh 3HaHWA 10 (U3UKE B TPAKTHYECKYIO 001acTh
KU3HENIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE UJIEH, MIPE/UIaraTh OPUTHHANBHBIE TIOAXObI M PEIICHNUS;

CTaBUTbH NMPOOJIEMBI U 33a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

Pabora ¢ undpopmanmeii:

BJIJI€Th HABBIKAMU MOJy4YeHUs] HUHPOpManuu (U3HUECKOTO COAEpKaHUS U3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBISATh IOHUCK, aHAJIM3,
CHUCTEMAaTH3alMI0 U WHTEPIpEeTalni0 MHPOpMAlMU pa3IMYHBIX BHUJIOB U (opm
IPEJICTABIICHUS;

OLICHUBATh JJOCTOBEPHOCTh HHPOPMALIUK;

UCIIOJIB30BaTh  CPEACTBa  MH(OPMAIMOHHBIX M  KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUIA B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3ALIMOHHBIX
3aay ¢ coOmofeHueM TpeOOBaHUM HPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepeKeHHusl, TMpPaBOBbIX U  3TUYECKUX HOPM, HOPM
MH(POPMAIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOTO COJEpKaHUS B pas3iIUYHbIX (opMaTax cC
y4€TOM Ha3HA4YeHHs MH(OpPMAIUU U 1IeJIEBOM ayJUTOPUH, BHIOUPAsT ONTUMAIbHYIO
(dbopMy MpeACTaBICHUS U BU3yaIU3al1u.

KoMMyHHMKaTHBHBIE YHHBEpPCAIbHbIE Y4eOHbIe NelCTBUA:
OCYIIECTBIATh OOIIEHNE HA YPOKax (PU3UKHU U BO BHEYPOUHOM JI€ATEIBHOCTH;
pacno3HaBaTh NPEANOCBUIKM  KOH(MIUKTHBIX CUTyallMd MW  CMAr4arh
KOH(JIUKTBHI;



pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK) TOYKY 3PEHHUSA C HCIOJIb30BAaHUEM
SA3bIKOBBIX CPEJCTB;

IIOHMMATh U HMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUAYAIBHOU
padoThI;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX JEHCTBHI € y4€ToM OOUIMX
MHTEPECOB U BO3MOKHOCTEMN KaXKI0TO YJIEHA KOJIJIEKTHBA;

IIPUHAMATh L€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOpPJIMHUPOBATh JAEHUCTBUA MO €€ JOCTHXKEHUIO: COCTAaBIIAThH IUIAH JACHUCTBUU,
pacrpeensiTth pojid ¢ Y4€TOM MHEHHMHM Y4YacCTHHKOB, OOCYXKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KA4E€CTBO CBOEr0 BKJIAJa M KaXJOr0 YYAaCTHUKA KOMAaHJIbl B
o0l pe3yJibTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpeajiaraTb HOBBIE IPOEKTHI, OLICHMBaTh HJEU C IMO3WLHAHA HOBHU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3IUYHBIX
CUTYALMSIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHNE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe 1eliCTBUSA
Camoopranusanus:

CaMOCTOATEIBHO OCYLIECTBJIATH MO3HABATENIbHYIO JESATEIBHOCTh B O0JAaCTH
GU3UKM ¥ aCTPOHOMHUHU, BBISBISATH MPOOJIEMBI, CTaBUTh U (HOPMYITUPOBATH
COOCTBEHHbIE 33]1a4H;

CaMOCTOATENIBHO COCTABJIATh IJIAH PEIICHHsS] PACUETHBIX M KayeCTBEHHBIX
3a]1a4, TUIaH BBIMOJIHEHUS MPAKTUYECKON PadO0ThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEAMIOYTEHU;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM;

pacIMpATh paMKH Y4EOHOI0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JeJIaTh OCO3HAaHHBIA BBIOOp, apryMEHTUpOBaThb €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PELICHUE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO 3pYAULIHMH B 001acTH
(bu3KKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLEHKY HOBBIM CHUTYallMsiIM, BHOCUTh KOPPEKTUBHI B JIEATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJAJETh  HABBIKAMM  IO3HABATEIBHON  peQUEKCMH KAk  OCO3HaHHUS
COBEPIIAEMBIX JIEWCTBHUM M MBICIUTENIBHBIX IPOLECCOB, HX pE3yJbTaTOB H
OCHOBaHU;

UCITIOJIb30BaTh MPUEMBI peIeKCUH IJI1 OLEHKH CUTYAallMH, BRIOOpAa BEPHOIO
pEeLIeHHS;



YMETh OIIEHWBATh PHUCKU W CBOCBPEMEHHO IMPUHUMATHh PEIIEHUS IO HX
CHUKEHMUIO;

MPUHUMATh MOTHBBI W apTryMEHTBHI APYTHX TIPH aHaJu3e pe3yJbTaToB
TeSTENHHOCTH;

MPUHUMATH Ce0sl, TOHUMAsi CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

OpUHUMAaTh MOTHUBBI W apryMEHTBl JAPYTMX NPH aHaju3e pe3yJbTaToB
TESATEITBHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mporecce nocTmKEeHUS JTUYHOCTHBIX PE3YyJIbTATOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe I8 YPOBHSA CcpeaHero oOmiero oOpa3oBaHus y 0OyYarommxcs
COBEPIIICHCTBYETCS AMOIMOHATLHBIH HUHTEJUICKT, TIPEAIOIar afo A
c(hOpMUPOBAHHOCTbD:

CaMOCO3HaHUSl, BKIIFOYAIOIIETO CTOCOOHOCTh TOHUMATh CBOE IMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANPABICHUS Pa3BUTHA COOCTBEHHOW IMOIIMOHAILHOMN cephl,
ObITh YBEPEHHBIM B ce0g;

CaMOPETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEJCHHE, CIOCOOHOCTh aJanTUPOBAThCS K
AMOIIMOHAJILHBIM U3MEHEHHSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPECHHEW MOTHUBAIMH, BKIOYAIOUIEH CTPEMIIEHUE K JTOCTUKCHUIO LIEIU U
yCcrnexy, ONTHMH3M, WHHIIMATHBHOCTh, YMEHHE IEHCTBOBAThH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh IMOIIMOHATIBHOE COCTOSIHUE
JAPYTUX, YYUTBIBATH €r0 TP OCYIIECTBICHWHW OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO M COTICPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTh BHICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSABIIATh UHTEPEC U pa3peliaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenuss B 10 kjacce mpeaMeTHbe pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCSI YMECHHIA:

JIEMOHCTPUPOBATh Ha IpUMEpax posib U MeCTO (U3MKU B (OPMHUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTHUHBl MHUpPA, B PA3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOU JIEATEIIBHOCTH JIFOACH;

VUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYCHHBIX (U3HUECKUX MOJIEICH:
MaTrepuajabHasl TOUKa, HHEpIMaabHas cucTemMa oTcuéra, abCoOTHO TBEPIOE TEIIO,
UJICAUTbHBIN Ta3, MOJAEIA CTPOCHUS Ta30B, KUJIKOCTEH U TBEPABIX TEJI, TOUECUHbIN
ANEKTPUUYECKUH 3apsijl IPU pelieHnr PU3nuecKux 3ajay;

pacrio3HaBaTh (U3UYECKUEC SIBICHUS (IIPOIECCH) U OOBSICHATh MX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJIAPHO-KMHETUYECKOW TEOPUM CTPOCHHUS BEIIECTBA U



JNEKTPOAMHAMUKHU:  PAaBHOMEPHOE M PABHOYCKOPEHHOE  IIPSAMOJIMHEHHOE
JIBUKEHUE, CBOOOJIHOE TaJeHUE TeJ, ABMKEHUE [0 OKPYKHOCTH, HWHEPIUS,
B3auMoJielicTBue Tel, nuddy3us, OpOyYHOBCKOE TBHKEHHUE, CTPOCHUE JKUIAKOCTEH
Y TBEPABIX TEJ, U3MEHEHUE 00BbEMA TEJ TPU HATPEBAHUHU (OXJIAXKIEHUH ), TETJIOBOE
paBHOBECHE, HCIIAPEHME, KOHICHCALMs, IUIABICHUE, KPUCTAILIA3ALUsA, KUIICHHE,
BJIQYKHOCTbh BO3/yXa, MOBBILICHUE JABJICHUS r'a3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXAY IapaMeTpaMu COCTOSIHMS Tra3a B HM30IpOLECcCcax,
ANEKTpU3anus TeJl, B3aUMOJECHCTBHE 3apsI0B;

OINKCHIBATh MEXAHUYECKOE IBMKEHHE, WCIOJb3ys (DU3MUECKUE BEITUYMHBI:
KOOpAMHATa, MyTh, MNEPEMENIEHUE, CKOpPOCTh, YCKOPEHHE, Macca Tela, Cuia,
HMMITYJIbC T€Jla, KUHETUYECKasi SHEPIus, NOTEHUNAIbHAS DHEPTHs, MEXaHUYEeCKas
paboTa, MeXaHW4YecKash MOIIHOCTb; NIPH ONUCAHUU NPABWIBHO TPAKTOBATh
(Gu3NYECKUN CMBICT HCIOJIB3YEMBIX BEJIUYUH, WX OOO3HAYEHHs] U E€IUHMIIBI,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;

ONMCBHIBATh M3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SIBICHUSA,
UCHONB3Ysl (M3MYECKHWE BETUYMHBL: JaBJIEHWE Ta3a, TeMIepaTrypa, CpeaHsis
KMHETUYECKAs] SHEPTUsl XaOTUYECKOIO ABUKEHHSI MOJIEKYJI, CPEAHEKBAAPATHYHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHSsI SHEprusi, pabora rasa,
KO3((PUIIMEHT TMOJE3HOT0 JEWCTBHS TEIUIOBOTO JIBUrareisl; MpH ONUCAaHUHU
NPaBWIBHO TPAaKTOBAaTh (U3WYECKUH CMBICI HCHOJB3YyEMbIX BEIMYUH, HUX
0003HAaUeHUsT W EAUHUIBI, HAXOIUTh (OPMYJIBI, CBS3BIBAIOIIME JAHHYIO
(U3UYECKYIO BEIMYHUHY C IPYTUMH BEIMYMHAM;

ONMCHIBATh U3YUYEHHBIE MIEKTPUYECKUE CBOWCTBA BEIIECTBA U DJIEKTPUYECKUE
ABJIEHUS (IIPOLIECCHI), UCIIONB3Ys (U3NYECKUE BEIUUYMHBI: JICKTPUUECKUN 3apsil,
ANEKTPUUYECKOE T0JIEe, HAMPSHKEHHOCTD IOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIUAIOB,;
Ipy ONHMCAHUM TPABWIBHO TPAKTOBAaTh (PU3UYECKUM CMBICI HCIOJIb3yEMBIX
BEJIMYMH, MX OOO3HAYEHUS M EIWHHUIIBI; YKa3blBaThb (POPMYJIbI, CBA3BIBAIOLINE
JaHHYIO (PU3UYECKYIO BEJTMUHHY C IPYTMMH BETMUMHAMU;

aHAIM3UPOBATh (PU3UYECKHUE TMPOIECCHl U SIBJICHUS, UCHONB3Ys (pu3nyeckue
3aKOHBI U IIPUHLIMUIIBL: 3aKOH BceMHUpHOro tsaroreHus, I, II u I 3akonsr HeroToHa,
3aKOH COXPAHEHHsT MEXaHMYECKOM DJHEPrUH, 3aKOH COXPAHEHUS MMIIYJbCa,
INPUHLUI CYNEPIO3ULIMHA CHJI, IPUHIMI PABHONPABHUS HHEPLUHAIBHBIX CHCTEM
OTCU€TA, MOJIEKYJIIPHO-KMHETUYECKYID TEOPUIO0 CTPOCHHS BEILECTBA, TI'a30BbIE
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW DHEPIUU TEIJIOBOTO JBHIKEHHUS MOJIEKYIH C
a0COJIFOTHOM TeMmepaTypoi, MEePBhIM 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
JNEKTPUYECKOro 3apsiaa, 3akoH KysioHa, mpu 3TOM pasnuyaTh CIOBECHYIO
(GOpMYITUPOBKY 3aKOHA, €r0 MAaTEMAaTHYECKOE BBIPAKEHUE U YCIOBUs (TpaHULIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIE TIPUHIMIBI JCHCTBUSA MAIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3auyarh YCJIOBHsS UX O€30MaCHOTO UCIOJIb30BaHUS B
MOBCEJIHEBHOM JKU3HU;

BBIMIOJHATh AKCHEPUMEHTHI IO HCCIEAOBAHUIO (PU3UYECKUX SIBICHUN U
MPOLIECCOB C HCIOJB30BAaHUEM MPSMBIX UM KOCBEHHBIX H3MEpPEHUH, MPU 3TOM
dbopmynupoBarh MpobiieMy/3aadyy M TUIOTE3y Yy4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT U
(dhopMynHpOBaTH BHIBOBI,

OCYIIECTBIISTh NMPSAMbIE U KOCBEHHbIE HU3MEPEHUSI (PU3NUECKUX BEIMYUH, MIPU
ATOM BBIOMpPATh ONTHUMAIBHBIN CHOCOO M3MEPEHUs M HCIOJb30BATh HM3BECTHHIC
METObI OLIEHKH ITOTPEIHOCTEN U3MEPEHNU;

WCCIIEIOBATh  3aBUCUMOCTH  MEXIy  (PU3NYECKUMH  BEIWYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHHUH, MPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(buKCUpOBaTh pe3yJbTaThl MOTYYEHHOW 3aBUCUMOCTH (PU3UYECKUX BEIUYHMH B
BUJIE TAOJIUII U TPaUKOB, A€NaTh BEIBOABI IO pe3yJIbTaTaM UCCIEeI0BaHNUS;

cobroAaTh mpaBuia 0€30MacHOrO TpyJa MpPU MPOBEJACHUU UCCIEAOBAHUN B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-HMCCIEeIOBAaTeNIbCKOM U MPOEKTHOU
JESTENBHOCTA C HCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB U 1ab0OpPaTOpPHOTO
0o0opy10BaHUS;

pemarb pacy€THhlE 3a7Ja4d C SIBHO 33JaHHOM (PU3MYECKOW MOJEINbIO,
UCIOJB3YS (PU3MUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJlM3a yCIOBUS 3a/1a4uu
BbIOMpATh (HU3UYECKYI0 MOJEINb, BBIACIATh (PU3NYECKHUE BEIWYUHBI U (POPMYIIBI,
HEOOXOUMBbIE NIl €€ pellleHus, MPOBOJAUTh PACYETHl U OLEHUBATH PEATbHOCTD
MOJy4YE€HHOTO 3HAUYEHUs (PU3HUECKOIN BEIUYUHBL

penaTh Ka4eCTBEHHBIE 3a/1a4y: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
[EMOYKY PACCYX ACHUI C ONMOpOod Ha W3Y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH H
(dbuznyeckue sBICHNUS,

UCIIONB30BAaTh  MPH  pEIIeHWH  y4eOHBIX  3aJa4  COBPEMEHHBIC
UH()OPMAITMOHHBIE TEXHOJIOTHH ISl IOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIINH
U TpEeJICTaBJIeHNs Y4eOHON M HAy4HO-TIOMYJISIPHON MH(OpMaIuKU, MOTy4eHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUIECKU aHATM3UPOBATH MOIyIaeMyI0 HHPOPMAIIUIO;

PUBOIUTH PUMEPHI BKJIAJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHWE MPOLECCOB OKPYKAIOLIEr0 MHUpPA, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

HCTIONb30BaTh TEOPETUYECKHE 3HaHWS MO (PU3MKE B MOBCEIHEBHOM KHU3HU
U1 obecnieyeHus: 0e30MacHOCTH MpU OOpaleHUH ¢ IpUOOpaMH U TEXHUYECKUMHU
YCTPOMCTBaMHU, JUIsl COXPaHEHUS 3/I0POBbS U COOJIOJCHUS HOPM IKOJIOTHUYECKOTO
MOBEJICHHS B OKPY XKAIOILEH Cpele;



paboTaTh B TpyIIEe C BBHINOJHEHWEM PA3JIUYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh pabOTy TPYyNIbl, PAIUMOHAIBHO paclpeensTh OO0SI3aHHOCTH W
IJIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIMSIX, aJ€KBATHO OIEHUBATh
BKJIaJ] KQXKJIOTO U3 YUYACTHUKOB I'PYIINbI B PEIICHUE pacCMaTpUBAEMOM MPOOIEMBI.

K konmy oOyuenus B 11 kiacce mpeaMeTHbIe pe3yJibTaThl Ha 0a30BOM
YPOBHE JJOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUH:

JIEMOHCTPUPOBATh Ha MpUMEpax poyib U MeCTo (U3MKU B (HPOPMHUPOBAHUU
COBPEMEHHOM HAy4YHOW KAPTHHBI MHUpPAa, B Pa3BUTHUU COBPEMEHHOM TEXHHUKU H
TEXHOJIOTUM, B NPAKTUYECKOW AECATEIBHOCTU JIFOJAEH, LEIOCTHOCTh UM E€IUHCTBO
(bu3HYeCcKOi KapTUHBI MUPA;

YYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YYCHHBIX (U3UYECKUX MOJCINICH:
TOYEUHBIN 3JIEKTPUUECKUHN 3aps/l, JIyd CBETa, TOUCUHBIN UCTOUYHUK CBETA, SJAEpHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO SiApa TpPH pelieHuHn (HU3NIECKUX
3azay;

pacro3HaBaTh (U3UYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JIEKTPOJMHAMUKHU M KBAHTOBOW (DU3UKU: DJIEKTPUUECKAsi MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJICUCTBUE
MAarHuTOB, OJEKTPOMArHUTHAs WHAYKIMUS, JACHCTBME MArHUTHOTO TIOJA Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUs W
BOJIHBI, NPSIMOJIMHEWHOE pPACHPOCTPAHEHHE CBETA, OTPaXEHHE, IPEIOMIIEHUE,
uHTepdepeHius, audpaknus W TOJMSpU3alUs CBETa, JUCIEPCUsS CBETa,
dhotoanexTpudeckuii 3gpdext (potoaddekT), cBeTOBOE NaBICHUE, BOSHUKHOBEHUE
JUHENYaToro CHEeKTpa aToMa BOJOpPOJA, €CTECTBEHHas U HCKYCCTBEHHas

PaaArOAKTUBHOCTD,
OIIMCBIBATb H3YYCHHBLIC CBOMCTBA BCIICCTBA (BHGKTpI/I‘{eCKHC, MAarHuTHBIC,
OIITHYCCKUC, QJICKTPUICCKYIO IMIPpOBOANMOCTD Pa3INYHbIX cpen) u

ANIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLECCHI), MCHOJB3Ys (DU3UYECKUE BEIMYMHBIL:
ANEKTPUYECKUHN 3apsl, CHJIA TOKA, DJIEKTPUYECKOE HANPSLKEHUE, IIEKTPUYECKOE
COIPOTHUBIICHUE, PAa3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBIKYILAs CHia, paboTa TOKa,
UHIYKLIHWST MarHUTHOTO Tmonsi, cuina Awmrmepa, cwia JlopeHua, WHAYKTUBHOCTB
KAaTYIIKH, DSHEPrus AJIEKTPUYECKOTO M MArHUTHOIO IMOJEH, MEPUOJ M YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii U Cuja TOKa B IpoIecce
FApMOHMYECKUX DJEKTPOMAarHUTHBIX KojeOaHuiM, (OKYCHOE pacCTOsSHHE U
ONTHYECKass CUJla JIMH3bI, MPU OMHCAHUM MPABUIBHO TPAKTOBATh (PU3MUYECKUI
CMBIC]I HCIOJIb3YEMBIX BEJIWYMH, HMX OO0O3HAUeHHs] M EAUHUIIbL, YKa3bIBaTh
(GopMynbl, CBA3BIBAIOLUIME JAHHYIO (PU3MYECKYI0 BEIUYMHY C JAPYTUMH
BEJIMYMHAMU;

OMMUCHIBATh H3YyUYECHHBIE KBAHTOBBIE SIBJICHUSA U MPOLECCH, HCIOJIb3YS
(¢u3MYecKrue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U



4acToTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, IEPHO]T TOTypaciaga, SHEPTUS CBIA3U
aTOMHBIX SIZIEp, MPU OMUCAHUU TMPABUIBHO TPAKTOBATh (U3UUECKUH CMBICI
HCIIOJB3YEeMbIX BEJIWYUH, MX O0O3HAYEHUS U EIUHUIIBI, YKa3bIBaTh (HOPMYJIHI,
CBSI3bIBAIONINE JIaHHYI0 (U3UYECKYIO BEIMYMHY C JAPYTMMU BEJIMYHMHAMU,
BBIYHCIIATH 3HAYCHHE (PU3NUECKON BETUINHBI

aHAIM3UPOBATh (PU3UYECKHUE TMPOIIECCHl U SIBJICHUS, UCIONB3Ys (pu3nyeckue
3aKOHBI U MPUHIUIBL 3aKOH OMa, 3aKOHBI TIOCJIEIOBATEIIBHOTO U TapajlIeIbHOTO
COCMHEHUS TPOBOJHUKOB, 3aKOH Jlxoyns—JIeHna, 3aKOH 3JIEKTPOMATHUTHOM
MHJYKIWH, 3aKOH MPSMOJUHEMHOTO PacpOCTPAHEHUSI CBETA, 3aKOHbI OTPaKEHUs
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHUE ODUHIITEHHa misa pororddexra,
3aKOH COXPAHEHUs JHEPruH, 3aKOH COXPaHEHUS HMITYJIbCa, 3aKOH COXpaHEHUs
AIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHUsI MAacCOBOr0 4ucia, moctyiaTtel bopa,
3aKOH PAaJIMOAKTUBHOTO Pacmajia, Mpy 3TOM paziindaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTeMaTHYEeCKOE BBIPAKEHHWE W YCIOBUS (TpaHUIlbl, O0OJACTH)
MIPUMEHUMOCTH;

ONpENEATh HANPABICHUE BEKTOPA MHIYKIIMK MAarHUTHOTO MOJISI TPOBOIHUKA
C TOKOM, CUJIbl Amriepa u cuibl JlopeHna;

CTPOUTh W OIHMCHIBATh H300paKEHHE, CO3/]aBa€MOE€ IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOHATh HKCIEPUMEHTHI MO MCCIEAOBaHUI0 (U3NYECKUX SIBICHUN W
MPOIIECCOB C HCIOJb30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUM: MPU 3TOM
dbopmynupoBarh MpodiieMy/3aadyy M TUIOTE3y Yy4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJI0KEHHOTO O0OpYyI0BaHMs, MPOBOJAUTH OMNBIT U
(dhopMynHpOBaTH BHIBOBI,

OCYIIECTBIIATh MPSIMbIC M KOCBEHHBIE U3MEPECHUS (PU3NIECKUX BEIMUYWH, MPU
ATOM BBIOMpPATh ONTHUMAIBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BATh HM3BECTHBIC
METObI OLIEHKH ITOTPEIHOCTEN U3MEPEHNU;

HCCNIEIOBAaTh 3aBUCUMOCTH  (DU3WYECKUX BEIUYUH C HCIOJIb30BaHUEM
NpSAMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYHMPOBATh YCTAHOBKY, (DHUKCHPOBATH
pe3ynbTaThl MOTYYEHHON 3aBUCUMOCTH (M3MYECKUX BEIMYMH B BHUJIE TAOIHI] U
rpaduKoB, JIeJIaTh BBIBOJIBI 10 Pe3yJIbTaTaM UCCIIEIOBAHMUS;

coOroAaTh npaBuia 0€30MacHOro TpyJa MpU MPOBEIAECHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEeIOBATENbCKON W TPOCKTHOU
JESTENBHOCTA C HCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB U 1abOpaTOpHOTrO
0o0opy10BaHUS;

pemarb pacy€THhlE 3a7a4d C SIBHO 33JaHHOM (PU3HYECKOW MOJEINbIO,
UCITOJIB3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIUAIIBI, HA OCHOBE aHAIHM3a YCIOBUS 3aJ1a4H
BbIOMpATh (HU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKHUE BEIWYUHBI U (POPMYIIBI,



HEOOXOUMbIe ISl €€ pellleHusi, MPOBOAUTh PACYETHl U OLEHUBATH PEATbHOCTD
MOJyYEHHOTO 3HaUeHUs! (PU3NYECKON BETNUMHBI;

pemaTh Ka4YECTBEHHBIE 3a/1a4l: BBICTPAUBATh JOTUYECKH HEIPOTUBOPEUUBYIO
LIETIOYKY PACCYKJICHHM C ONOpPOM Ha H3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(buU3UYECKHe SBJICHNUS,

UCMOJb30BaTh  IPU  pPELIEHMM  Y4yeOHbIX  3a7Jad  COBPEMEHHbIE
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALINU
Y NIPEICTaBIICHUs YYEOHOW M HAay4YHO-NOMYJISIPHOW MH(OpMaLUK, NOJTyYEHHOU U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOJIy4aeMyI0 HH(POPMALIUIO;

OOBSCHATh MPUHLMIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX OE€30MACHOrO HUCIOIb30BaHUS B MMOBCEIHEBHOM
KU3HU;

IPUBOIUTH MPUMEPHI BKJIaJJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTUE HAyKd, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIErO0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCII0JIB30BaTh TEOPETHUYECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHON KU3HU
i obecriedeHust 0€30MacCHOCTH IpU 00pallleHuy ¢ IpubopaMu U TEXHUUYECKUMHU
yCTPOMCTBAMHU, JUIsl COXPAHEHUS 3JI0POBBS U COOIOJEHHUSI HOPM IKOJIOTHUYECKOTO
MOBEJICHUS B OKPYKAKOLIEHN Cpele;

paboTaTh B TIpYyIIE€ C BBIIOJHEHUEM PAa3JIUYHBIX COLMAJIBHBIX pOJIEH,
IUIAHUPOBAaTh pabOTy TpPyNIbl, PALMOHAIBHO PpacCHpelessTh OO0sI3aHHOCTH U
IUIAHUPOBATh JIE€ATEIBHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJl€KBaTHO OLICHUBAThH
BKJIAJT K&KJIOTO U3 YYACTHUKOB I'PYMIIbl B PEIIEHHE pacCMaTPUBAEMOM TPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KIIACC

KoimuecTBo yacos
HanmeHnoBaHMe pa3/ie/ioB U TeM

Ne ni/m KoHnTpoJbHbI
MPOrpamMMbl Bcero
e padoTsI
Paznea 1. PU3UKA U METO/JIbI HAYUYHOI'O TO3HAHUA
1.1 @du3KKa ¥ METObI HAYYHOI'O ITO3HAHUS 2 0
Wtoro no pazaeny 2
Paznean 2. MEXAHUKA
2.1 Kunemaruka 5 0
2.2 JnaamMuka 7 0
23 3aKOHBI COXPaHEHUS B MEXAHUKE 6 1
Wroro no pazneny 18
Pazgen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM 9 0
' TEOPHUH
3.2 OCHOBBI TEPMOIMHAMUKH 10 1
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 0

®da30BEIC IePEXoabl

IMpakTn4yeckn
e padoThbI

JIEKTPOHHBIE
(uu¢posbIe)
o0pa3oBaTte/ibHbIE
DecvDCehl

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf7
2

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf7
2

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

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf7
2

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf7
2

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf7



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
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 paszneny
Paznea 4. JIEKTPOJANHAMUKA

4.1 DneKTpocTaTHKa

[TocTosHHBIN 351eKTpUYECKHil TOK. ToKH B
pa3IMuYHBIX Cpeaax

4.2

Uroro no pazaeny

PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME

24

10

12

22

68

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf7
2

bubmnoreka IIOK
https://m.edsoo.ru/7f41bf7
2



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

11 KIIACC

HaumeHoBaHue pa3ieiioB U TeM
MPOrpaMMbl

Ne ni/n

Pazpea 1. JIEKTPOJUHAMUKA

MaruutHoe noJjie. DJIeKTpOMarHuTHast
WHIYKIUS

1.1

Uroro no pazneny
Paznen 2. KOJIEBAHUSA U BOJIHBI

hdexaHquCKHCIlBHCKTpOMaFHHTHHE

2.1
KOJIeOaHUs
57 MexaHu4ecKre 1 JJIEKTPOMarHuTHBIC
' BOJIHBI
2.3 Onrtuka

Uroro no pazneny

KoaunuyecTBO 4acoB

Bcero

11

11

10

24

KonTpoabHbie
padoThI

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJLHOCTH

31 OcHOBBI cHIENMAILHON Teopun

OTHOCHUTCIBHOCTHU

Hroro no pazaeny
Paznen 4. KBAHTOBASA ®U3UKA

4.1 DJIEMEHTHI KBAHTOBOU ONTUKHA

4.2 CrpoeHune atoMa

4

[MpakTnyeck
ue padoTbl

DJIEKTPOHHBIE
(uu¢possbie)
o0pa3oBaTejibHbIE
DecvDChI

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97

c

bu6nmoreka [JOK
https://m.edsoo.ru/7f41c97

C

Bbubnuorexa [JOK
https://m.edsoo.ru/7f41c97
c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97
c

bubnnorexa [IOK
https://m.edsoo.ru/7f41¢97

(¢

but6mmoreka [JOK
https://m.edsoo.ru/7f41c97

c
bubmmoreka [{OK


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

4.3 ATOMHOE SApO 5

Hroro no pazaeny 15
Pazpnen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKHU

5.1 DJeMeHTBl aCTPOHOMHUU U aCTPOPHUIUKU 7

Hroro no pasneny 7
Pasnea 6. OBOBIIIAIOIIEE ITIOBTOPEHHUE

6.1 O6o06maroiiee TOBTOPEHHE 4
Hroro no pazaeny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 68

https://m.edsoo.ru/7f41c97
c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97
c

bu6nmoreka [JOK
https://m.edsoo.ru/7f41c97
c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97
c



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

IHOYPOYHOE IIJIAHUPOBAHHUE
10 KIIACC

Ne n/n

10
11

Tema ypoxka

®usuka — Hayka o npupoze. Hayunsie

METO/Ibl TO3HAHUS OKPY’KAIOILEro MUpa
Ponp 1 MecTo Gpu3uKu B pOpMUPOBAHUH

COBPEMEHHOM Hay4HOU KapTUHBI MUpPa, B

MPAKTUYECKOU IESITENBHOCTH JOIEH
MexaHndeckoe IBIDKEHIE.

OTHOCHTEJIFHOCTh MEXaHUYECKOTO
nerkeHus. [lepemenienue, CKOpoCThb,
YCKOpEHHE

PaBHOMEpHOE NPSIMOIMHENHOE IBUKCHHE

PaBHOyCKOpEHHOE MTPSIMOIMHENHOE

JBIDKEHHE
CBoOoHOE TIazieHue. Y CKOpEHHE

CBOOOJHOTO MaJeHUS
KpuBonuneiiHoe nBuxeHue. /[Brxenue

MaTepualbHOU TOUKHU MO OKPY>KHOCTH
[Tpunnun otHOCUTENBHOCTH [ anuies.

Nuepumnansueie cucremsl orcuera. [lepBoiit

3akoH HeroTona
Macca tena. Cuna. [Ipunnun

cynepno3uuuu cui. Bropoii 3akon HeroTona
JUIS MaTEpUATIbHON TOUKHU

Tpetwuii 3akoH HeroToHa 117151 MaTepuagibHbIX
TOYEK

3aKOH BCEMHUPHOTO TAroTeHus. Cuna

KoauuyecTBo 4acoB
Bcero

DJIeKTpPOHHbIE HU(POBbIE
o0pa3oBaTe/IbHbIE pecypchl

bu6nuorexa [JOK
https://m.edsoo.ru/ff0c32e2

but6mmoreka [JOK
https://m.edsoo.ru/ff0c33e6

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3508

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3620
but6mmoreka [JOK
https://m.edsoo.ru/ff0c372¢
but6mmoreka [{OK
https://m.edsoo.ru/ff0c39cc
but6mmoreka [JOK
https://m.edsoo.ru/ff0c3ada

but6mmoreka [JOK
https://m.edsoo.ru/ff0c3be8

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c3bed

but6mmoreka [JOK
https://m.edsoo.ru/ff0c3bed
but6mmoreka [{OK



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

12

13

14

15

16

17

18

19

20

TskecTu. [lepBas kocMHuueckasi CKOpOCTb
Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cuna tpenust. Koadduuuent tpenus. Cuna
COIPOTHUBIICHHS TP JIBIDKCHHUU TENa B

KHUIKOCTH HJIU Ta3€
HOCTyHaTeHLHOC H BpallaTCJIbHOC

JIBIDKEHHE a0COIIOTHO TBEPIOTO Tea.
MowmenTt cuisl. I11nedo cumnel. YcinoBus

paBHOBECHS TBEPAOTO TesIa
Hmnynsc MaTepuanbHON TOYKH, CHCTEMBI

MaTCpHaJIbHBIX TOYCK. I/IMHy.]'IBC CHJIBI.
3akoH COXpPAaHCHUA UMITYJIbCA. PeaktuBHOE

JBHKXCHHUC
Pabora u MOIIHOCTH CHIJIBI. Kunernueckas

SHEprusi MarepuaabHO Touku. Teopema 06

W3MCHEHUH KUHETHYICCKOM OHCPIrun
HOTeHL[I/IaJ'IBHaH OHEPIuUsd. HOTeHI_II/IaJ'IBHaH

SHEPrus ynpyro aepopMUpOBaHHON
npyxussl. [lorennmanpHas sHeprus tena
BOJIM3M MOBEPXHOCTH 3EMIIU

HOTCHHI/I&]'IBHBIG M HCIIOTCHUUAJIbHBIC CHUJIBI.

CBs13b pabOTHI HEMOTEHIIMAIBHBIX CHII C
M3MEHEHHEM MEXaHWUYECKON dHEPTUur
CUCTEMBI TeJl. 3aKOH COXPAHCHUS

MEXaHUYECKON YHEPTHU
JlaboparopHas padota «VccinenoBanue

CBsI3H PabOTHI CHITBI C H3MCHEHHEM
MEXaHUYECKOM SHEPruM TeJa Ha IPUMEPE

PaACTSIKEHUSI PE3UHOBOTO KIYTa
KonTponbhas pabota no teme

https://m.edsoo.ru/ff0c3d00
but6mmoreka [{OK
https://m.edsoo.ru/ff0c3el8

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3f76

but6mmoreka [JOK
https://m.edsoo.ru/ff0c41a6

but6mmoreka [JOK
https://m.edsoo.ru/ff0c43d6

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c4502

but6mmoreka [JOK
https://m.edsoo.ru/ff0c461a

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

but6mmoreka [JOK


https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3d00

21

22

23

24

25

26

27

28

29

30

31
32

«Kunemaruka. Jlunamuka. 3aKOHbI

COXpPAaHCHUSA B MCXAaHUKE)
OCHOBHBI€E TTOJIOKEHHUS MOJICKYJISIPHO-

KMHETUYECKOU Teopru. bpoyHOBCKOE

neuxenue. uddys3us
Xapaxkrep JBHKEHUS U B3aUMOICHCTBUSA

yacTull BemlecTsa. Mojaenu CTPOCHUA Ira3oB,

KUJIKOCTEN U TBEPJIBIX TEI
Macca monekyin. KonuuectBo BemiecTsa.

[TocrosinHas ABoraapo
TermmoBoe paBHOBecue. TemnepaTtypa u e€

n3mepenue. [llkana remneparyp Llenscus
Uneanpuerii raz 8 MKT. OcHOBHOE

ypaBHeHue MKT
AOGcomoTHas TeMIeparypa Kak Mepa

CpeaHeN KUHETUYECKON SHEPTUU ABUKECHUS
MOJIEKYJI. Y paBHeHne MeHeneeBa-

Knaneiipona
3akon JlampToHa. I'a30BEIC 3aKOHBI
JlabopaTtopHnas pabora «MccnenoBanue

3aBUCUMOCTH MEXIY ITapaMeTpaMmu

COCTOSIHHSI pa3peKEHHOT0 Ta3ay
N3onporeccel B nacaabHOM ra3e u ux

rpaduyecKoe MpeacTaBIcHIe
BuyTtpennsist s3Heprusi T€pMOJMHAMUYECKON

CHCTEMBI U CITIOCOOBI €€ U3MEHEHU.
KomndecTBO TEIIOTH U pa60Ta.
BHyTpeHHHH SHEPTrrud OAHOATOMHOI'O
nacaJIbHOT'O ra3a

Bupl Terionepenaun

VienbpHas TEINIOEMKOCTD BEIIECTBA.

https://m.edsoo.ru/ff0c4b74

but6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

but6mmoreka [{OK
https://m.edsoo.ru/ff0c4fde

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0c511e

but6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

butmmoreka [JOK
https://m.edsoo.ru/ff0c5952

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c5¢36
bubmuoreka [JOK



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4b74

33

34

35
36
37

38

39

40

41

42

43

44

45
46

KonnuecTBO TEIIIOTHI Ipu TeruIonepcaauc.

AnnabaTHBIN nporecc
[TepBblii 3aKOH TEPMOAMHAMUKH U €T0

NPUMEHEHHE K U30IIpoIieccaM
HeoOpaTtumocTh mporeccoB B MpUpoIe.

Bropoii 3aKk0H TEpMOIMHAMUKHI
[Ipunuun neiicteusa u K111 rennoBoit

MaIluHbI
[wuxn Kapuo u ero KII/
DKOJIOrH4ecKHe MpooIeMbl

TEIIO3HEPreTUKH
O6o06matomuit ypok «MouekynspHas

¢uzuka. OCHOBBI TEPMOIMHAMHUKIY
KouTponbeHas padora o reme

«MonexkynsipHas ¢pusuka. OCHOBBI

TEPMOIUHAMHKI
[TapooGpazoBanue U KOHIEHCAITHS.

Hcnapenue n kunexnue
A6COJIIOTHa$I 1 OTHOCUTCJIbHAsA BJIaKHOCTb

Bo3ayxa. HacelmenHslii map
Teépnoe teno. Kpucrammueckue u

amop¢HbIe Tena. AHU3OTPONHS CBOWCTB
KpucTauioB. JKHUIKHE KPUCTAILITBI.

CoBpeMeHHbIe MaTepHab
[InaBneHue u kpuctamuzanus. Y aeapHas

TerutoTa masieHus. Cyonumanus
YpaBHEHHE TEIUIOBOTO OamaHca

OnexTpu3anus Tesl. DIEKTPUIECKUM 3apsia.

JIBa BUJIa SJIEKTPUUECKUX 3apsii0B
[IpoBOIHUKY, AUINEKTPUKHU U

MOJIYITPOBOJTHUKH. 3aKOH COXPAHEHUS

https://m.edsoo.ru/ff0c5c¢36

bub6mmoreka [IOK
https://m.edsoo.ru/ffOc5efc

bu6nuorexa [JOK
https://m.edsoo.ru/ff0c6230

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c600a

bubnuoreka [JOK
https://m.edsoo.ru/ff0c6938

but6mmoreka [JOK
https://m.edsoo.ru/ff0c6a50

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c63b6

but6mmoreka [JOK
https://m.edsoo.ru/ff0c64d8

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6510

but6mmoreka [JOK
https://m.edsoo.ru/ff0c6708

but6mmoreka [JOK
https://m.edsoo.ru/ff0c6820

but6mmoreka [{OK
https://m.edsoo.ru/ff0c6bcc

bub6mmorexa [IOK
https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5c36
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ANEKTPUUECKOTO 3apsiaa
B3anmoneiictBue 3apsaoB. 3akoH KynoHa.

TodeuHbI PIEKTPUUECKUN 3apsiT
Harpsik€HHOCTB AIIEKTpUYECKOTO TOJISI.

IIpuHIUI CynEPIIO3ULIMH IIEKTPUUECKUX

nosied. JInaum HanpsKEHHOCTH
PaboTa cui 351eKTpoCTaTH4ecKOro moJis.

ITorenuuan. Pa3HocTs IOTEHIINAIOB
[IpoBOIHUKY U AUAIIEKTPUKH B

QJICKTPOCTATHYCCKOM II0JIC.
I[I/IBJIGKTpI/ItICCKaSI IMPOHUIIAEMOCTD

Onexkrpoémkocts. Konnencarop

BJ'IGKTpOéMKOCTB IIJIOCKOI'0 KOHACHCATOpa.

DHeprus 3apsHKEHHOTO KOHIGHCATOopa
JlaGopaTtopHnas pabota "U3mepenne

ANEKTPOEMKOCTH KOHIeHcaTopa"
[TpunHiMn neicTBUS ¥ IPUMEHEHNE

KOHJIEHCAaTOpPOB, KONMMPOBAJILHOTO alniapara,
CTpYHHOIO IpUHTEpa. DIIEKTPOCTaTHIECKast

3anuTa. 3a3eMICHHE IEKTPOIPUOOPOB
DJIEKTPUYECKHUI TOK, YCIIOBUS €r0

cymectBoBanus. [loctosinubIil Tok. Cuna
toka. Hanpsbxkenue. ConpoTuBiieHHe. 3aKOH

OmMa 1 yyacTka 1nenu
[TocnenoBarenvHOE, MapaiebHOE,

CMEIIaHHOE COeTMHEHNE TIPOBOTHUKOB.
JlaGopatopHas pabora «M3yueHue
CMEIIaHHOTO COCIMHEHHUST PE3UCTOPOBY»
PaboTta u MOLTHOCTH ANIEKTPUIECKOTO TOKA.
3akoH [xoyns-Jlenna

3akon OMa it MOJTHOM (3aMKHYTOM)

but6mmoreka [{OK
https://m.edsoo.ru/ff0c6ced

Bbu6nuorexa [JOK
https://m.edsoo.ru/ff0c6df2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c6100

bu6nuorexa [JOK
https://m.edsoo.ru/ff0c7018

but6mmoreka [JOK
https://m.edsoo.ru/ff0c7126
but6mmoreka [JOK
https://m.edsoo.ru/ff0c72¢c0

but6mmoreka [JOK
https://m.edsoo.ru/ff0c7410

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



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6ce4
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anektpuueckoi nenu. Koporkoe
3ambIkaHue. JlaboparopHas paboTa
«M3mepenne DJ1C uCTOYHMKA TOKA U €TI0

BHYTPEHHETO COIPOTUBIICHUS
DneKTpOoHHas MPOBOJUMOCTh TBEPIBIX

METaJUIOB. 3aBUCUMOCTh COIIPOTUBJICHUA
MCTAJIJIOB OT TEMIICPATYPHI.

CBepxXnpoBOJUMOCTb
DnekTpudecKkuil Tok B Bakyyme. CBolicTBa

SJICKTPOHHBIX ITYYKOB
HOJ’IYHPOBOI[HI/IKI/I, HX COOCTBEHHAs U

npUMecHast MpoBoaAUMOcTh. CBOHCTBA p—n-

nepexona. [loxynpoBogHUKOBbIE TPUOOPHI
DIEKTPUYECKUI TOK B pacTBOpPAX U

paciiiaBax 3JICKTPOJIMTOB.
BJ'ICKTPOJ'II/ITI/I‘{CCKB,H Juccounanus.

DIIEKTPOJIN3
DNEKTPUYECKUM TOK B rasax.

CaMoCTOATENbHBIH 1 HECAMOCTOSTEIBLHBIN

paspsa. Moaaus. [1nazma
DneKTpuYecKrue MPUOOPHI M YCTPOUCTBA U

HUX IIPAKTUYICCKOC ITPUMCHCHUC. HpaBI/IJ'Ia
TEXHUKHU 0€30I1aCHOCTH

O6o0maromui ypok «JIeKTPOINHAMUKAY

Konrponbnas padora no reme
«Inexrpocratuka. [locTossHHBIN
NEKTPUYECKUH TOK. TOKH B pa3iIM4HbIX
cpenax»

PezepaHblii ypok. KonTposbHas pabota 1o
Teme "DIeKTpoauHaMuKa"

https://m.edsoo.ru/ff0c7ae0

bubmmoreka [JOK
https://m.edsoo.ru/ff0c84ae

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c82ba

bubmoreka [JOK
https://m.edsoo.ru/ff0c84ae

but6mmoreka [{OK
https://m.edsoo.ru/ff0c86fc

bubmuoreka [JOK
https://m.edsoo.ru/ff0c88be

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

but6mmoreka [{OK
https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c7ae0

PezepaHblil ypok. O600maronuii ypok mno bub6nuorexa [IOK
temam 10 kracca https://m.edsoo.ru/ff0c8f6c
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11 KIIACC

Ne i/

AW

10
11

12

13

14

15
16
17

Tema ypoka

[TocTOsIHHBIE MAarHUTHI U UX B3aUMOJAEUCTBUE. MarHuTHoe noJie. BeKTop MarHUTHOM MHIYKLIUH.
JIvHMM MarHUTHOM MHIYKLUU

MarnuTtHO€ 1moJje TpoBoHUKA ¢ TOKOM. OnbIT Dpcrena. BzaumoaeiicTBue MpOBOTHUKOB C TOKOM
JlaboparopHas paboTa «/3ydeHrne MarHUTHOTO MOJIS KATYIIKU C TOKOMY

JleficTBHe MarHUTHOTO TIOJIST HAa MPOBOAHUK ¢ TokoM. Cmita Ammepa. JlabopaTopHas pabora
«HccnenoBanue neHCTBUS MIOCTOSTHHOTO MarHUTa Ha paMKy C TOKOMY

JleficTBHe MarHUTHOTO TIOJISI HA JIBIDKYINYIOCS 3apshkeHHYo yactuiy. Cuia Jlopenna. Pa6ota
cunel JIopeHna

OnekTpomarauTHas HHAYKOUs. [ToTok Bekropa MaruutHOM HHAYKIMU. DJIC nHAyKIIMU. 3aKOH
3JIEKTPOMArHUTHOM MHAYKmu Papanest

JlabopartopHas pabota «lccrnenoBanue sBIEHUS YIEKTPOMArHUTHON UHAYKIIAN
NunyktuBHOCTD. SBNeHue camonHaykuun. IJIC caMOMHAYKIIMU. DHEPTHUsl MArHUTHOTO OIS
KATYIIKU ¢ TOKOM. DJIEKTPOMarHuTHOE I0JIe

TexHuuecKkue ycTpoicTBa U UX MPUMEHEHUE: TIOCTOSTHHBIE MAarHUTHI, JIEKTPOMArHUTHI,
3JEKTPOJIBUTaTEN b, YCKOPUTEIHN 3JIEMEHTAPHBIX YAaCTUL, MHAYKIIMOHHAS I€Yb

O606maromuil ypok « MarautHoe 1ose. DJIeKTpOMarHuTHas HHAYKIHSD)

KonTponbnas pabota no Teme «MarHuTHoe moiie. DJIeKTPOMarHuTHAs UHAYKIHSDY

CBo0OoHBIE MexaHUUYeCcKUe Kosebanus. ['apMoHndeckue kojaebanus. Y paBHEHHE TApMOHUYECKUX
koseOanwmii. [IpeBpamienue sHeprun

JlaboparopHas pabota «lcciienoBanue 3aBUCHMOCTH TEPUOJIa MAIBIX KOJeOaHUl Tpy3a Ha HUTH
OT JUTMHBI HUTU U MACCHI TPy3a»

KoneGarenbupiii kKOHTYp. CBOOOTHBIEC AJIEKTPOMArHUTHBIE KOJIEOAHUS B UI€ATBHOM
K0JIE0aTEIbHOM KOHTYpe. AHAIOTHS MEXKIY MEXaHUYECKUMU U 3JIEKTPOMArHUTHBIMH
KOJIEOaHUSIMU

®opmyna Tomcona. 3aKOH COXpaHEHHS SHEPTUU B UI€aTbHOM KOJIe0aTeIbHOM KOHTYpE
[TpencraBnenue o 3aTyxaromux KoyiedaHusX. BoIHy X 1eHHbIE MEXaHUYECKHE KOJIeOaHu .

Pe3onanc. BeiHyX/1€HHBIE 3JIEKTPOMAarHUTHbIE KOIeOaHus
[lepemennsiit Tok. CrHycOUAAIbHBIN IEpeMEHHbIN TOK. MOILTHOCTh IEPEMEHHOTO TOKA.

KoanuyecTBO 4acoB
Bcero
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AMIUTUTYTHOE U ISHCTBYOIIEEe 3HAYCHUE CHUJIBI TOKA M HANPSHKCHUS
Tpanchopmarop. [Ipou3BoaACTBO, epeaada U MOTPeOICHHE ICKTPUICCKON SHEPTUH
YCTPOUCTBO U MPAKTHUECKOE MPUMEHEHHE DIICKTPUIECKOTO 3BOHKA, TeHEPaTOpa MepeMEHHOTO

TOKa, JINHUH JJIEKTponepeaay
DKOJIOTHYECKHE PUCKU TIPU MTPOU3BOJICTBE dEKTposHeprun. KynbTypa Hcmnonb30BaHus

JIEKTPOIHEPTUU B MIOBCETHEBHOM KU3HU
MexaHuueckue BOJIHBI, yclIoBUs pactipocTpaneHus. [lepuon. CkopocTh pacipocTpaHEHUS U

JUTMHA BOJIHBL. [lonepeynslie U MpOI0IbHBIE BOJIHBI

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota ToHa. TemOp 3Byka

DJEeKTpOMarHUTHBIE BOJIHBI, UX CBOMCTBA U CKOPOCTh. 11IKkana anekTpoMarHuTHBIX BOJIH
[IpuHUMIIBI paguocBs3u U TeneBuAcHNA. Pa3BuTre cpencts cBa3u. Pannonokanus

Kontponbnas padota «Konebanust u BOJTHBD»

[IpsamonHENHOE PacIPOCTPAHEHUE CBETA B OJHOPOAHOMU cpene. ToyeuHblii MCTOYHUK cBeTa. JIyu

cBeTa
OTpakenue cBera. 3aKoHBI OTpaXkeHus cBeTa. [locTpoenune n300pakeHuii B IIIOCKOM 3epKaje
[Tpenomnenue cera. [lomHoe BHyTpeHHee oTpakeHue. [IpeaenbHblil yroi moJIHOrO BHYTPEHHETO

OTpaKEHHUS
JlabGopaTtopHas pabota «M3mepenne mokazaTens IpeTOMICHHS CTEKIIa

JIun3bl. [loctpoenue nzobpakenuii B auH3e. @opMyiia TOHKON JIMH3bI. Y BEIMYCHUE JINH3BI
JlabopaTtopHas pabota «HcciaenoBanue CBOMCTB M300payKEHUN B JIMH3AX)»

Hucniepcus ceera. CinoxxHslii coctaB Oenoro cera. Ler. JlJabopaTopnas padora «Habmonenue

JMCTIEPCUU CBETa»
WnTepdepennus cBera. Audpakius ceera. JJudpakunonnas pemérka

[TonepeunocTs cBeToBBIX BOJH. [lonsipusanus ceeta

Orntuyeckue NpuOOPhI U YCTPOUCTBA U YCIOBHS UX 0€3011aCHOTO MPUMEHEHHUS

['paHM1IBI MPUMEHUMOCTH Ki1accuueckoi MexaHuku. [locTynarsl ciennanbHOM Teopuu
OTHOCHUTEIIbHOCTH

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMe/JIEHHE BPEMEHH U COKPAILIEHUE JITTMHBI

OHeprus U UMIYJIbC PENATUBUCTCKON YacTULbl. CBS3b MAcChl C JHEPTUEN U UMITYJIBCOM. DHEPrHs
HIOKOSI

KonTponbhas padorta «Ontuka. OCHOBBI ClieIMaIbHOW TEOPUU OTHOCUTEIHHOCTU

®otonsl. opmyna [lnanka. DHeprus u umnynbe GoToHa

OTkpeitre u uccnenoBanue Gorordpdexra. OnbiTel A. I'. Cronerosa
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3akoHbl poroaddexra. YpaBHeHue DiiHIuTeiHa 1151 poTordpdexTa. «KpacHas rpaHumay
doroaddekra

Hasnerue cera. OnbiTel [1. H. JIeOeneBa. Xumudeckoe aelCTBUE CBETa

TexHHUeCKHe YCTPOUCTBA U MPAKTUIECKOE MPUMEHEHHe: (PoTorieMeHT, GOTOIaTIMK, COTHEUHAS
Oarapesi, CBETOANO]

Pemenue 3ana4 no teme «DI€MEHTBI KBAHTOBOW OITHKID)

Mognens atoma Tomcona. OnbiTel Pesephopaa mo paccesuuto a-gactuil. [Inanerapnas Mmoaenb
aToMa

[Toctynater bopa

W3nyuenue u nornouieHue GoTOHOB MPH MEPEXOE aTOMa C OJHOTO YPOBHSI SHEPTUU Ha JIPYTOM.
Bunel ciekrpos

BonHoBbie cBoiicTBa yactuil. Bonnsl e bpoitnis. KopryckyasipHO-BOJTHOBOW JTyaJIU3M.
CrioHTaHHOE U BBIHYKJEHHOE U3TyYCHHE

OtkpsiTue paguoaktTuBHOCTH. OnbIThl Pe3epdopaa no onpeneneHnto cocraBa pajinoakTUBHOTO
U3ITy4YEeHUS

CgoiicTBa anb(a-, 6era-, raMMa-u3iydeHus. BiausHue paJuoakTHBHOCTH Ha )KMBbIE OpPraHU3MBI
OTkpbITHE TIPOTOHA U HEHTpoHA. M30TomEl. Anbda-pacnan. DMeKTpOHHBIN U TO3UTPOHHBIN OeTa-
pacnaa. ['aMma-usnmydyeHue

DHeprust CBA3M HYKJIOHOB B sizipe. SnepHble peakuun. SnepHslii peakrop. [Ipobnemsl,
NIEPCIIEKTUBBI, SKOJIOTUYECKUE ACTIEKTBI SIEPHOM SHEPTETUKU

OnemeHTapHbIe YacTHIBI. OTKPBITHE TO3UTPOHA. MEeTO bl HAOIIOICHHS U PETHCTPALINT

3JeMeHTapHbIX yacTull. Kpymibiii cron « DyHaaMeHTaabHbIe B3auMOAEHCTBUS. EqUHCTBO
(¢u3nyecKoil KapTUHBI MUPa

Bup 3Bé3nH0r0 Heba. Co3Be3nus, sipkue 3BE3/bl, IIIAHETHI, UX BUAUMOE JBIkeHHe. ColHeYHas
cucremMa

Connue. ConHeuHas akTuBHOCTb. MicTounuk sHeprun ConHia 1 3BE371

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3/IbI ITIaBHOW MIOCIIEA0BAaTEIbHOCTH. BHyTpeHHEE
cTpoenue 3B€31. COBpEMEHHBIE NIPEICTABICHNS O IPOUCXOKIEHUH U 3Bosrony CoHIA U 3BE3]
Mueunsiit [TyTe — nama ['anaktuka. [lonoxenue u npuwxenue Comnnia B ['anaktuke. ["anakTuky.
YépHble ABIPHI B AApax ralakTHK

Bcenennas. Pa306eranue ranaktuk. Teopust bonbiioro B3peiBa. PenukroBoe nsinydeHue.
MeraranakTuka
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Hepemennsie mpoGieMbl acCTpPOHOMUHT
KontponbHas padoTta «I€eMEHTB aCTPOHOMHUHU U aCTPOPHUIUKI
O6o6maromuit ypok. Ponbs ¢pu3nku u acTpOHOMUN B YKOHOMUYECKOM, TEXHOJIOTHUECKOH,

COLIMAJILHOW M 3TUYECKOH chepax NesTeNbHOCTH YellOBeKa

O6o0maromuii ypok. Poiab 1 MecTo PU3MKK M aCTPOHOMHH B COBPEMEHHOM HAYYHOU KapTHHE
Mupa

Ob6o6maromuit ypok. Poib puznueckoit Teopun B pOpMHUPOBAHUY NPEICTABICHUHA O PU3HUECKON
KapTUHE MUpa

O6o6maromuit ypok. Mecto gusudeckoid KapTHHBI MUPA B 00IIEM PsTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUI 0 IpUpOIe

PesepBHbIil ypok. MaruutHoe mosie. DJIeKTpOMarHuTHast MHIYKIUs

PezepBHbiil ypok. OnTuka. OCHOBBI CIIEHHMAIBHON TEOPUH OTHOCUTEIBLHOCTH

Pesepusiii ypok. KBantoBas ¢gusuka. D1eMEHTbl aCTPOHOMHHU U aCTPOPUUKU

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» ®usuka, 10 kinacc/ Msikuiies I'.41., byxosues b.b., Corckuii H.H. nox
penakuueit [lapdentreBoit H.A., AkiinonepHoe obiectBo «M31aTenbcTBO

«IIpocaernieHuey|

METOANYECKHUE MATEPUAJIBI IJISA YUUTEJIA
[@uzuka : 10—11 k1. : moypou. miaHupoBaHUE: MocoOue
TSl yauTtelen obreodpaszoBat. opranuzanuii/ B. @. [1unos.

®dusuka. 10 knacc. Metoanueckoe nocodue Kk yueOnrkam Msikumiera I, 5]

IHUP®POBBIE OGPASOBATEJIBHBIE PECYPCHI U PECYPCBI CETHU
HMHTEPHET

http://class-fizika.ru/

https://resh.edu.ru/for-pupil

https://videouroki.net/






