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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TPeOOBAHMM K pe3ysbTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, mnpencraBieHHbIX B OI'OC
COO, a Takxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETIIIUKA TIpernojilaBanusi yueOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickoiu denepanyu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBiIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
uxX (Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @PI'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyYEHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh peah3allMi MEXIPEIMETHbIX CBs3€l (U3UKUA C
€CTECTBEHHO-HAYYHBIMHU YYE€OHBIMU MpeIMeTaMu. B Hell onpeenstoTcsi OCHOBHbIE
ey U3ydeHus (U3UKU Ha YPOBHE CPEAHETO 00IIero 0Opa3oBaHus, IIaHUPYEMbIE
pe3ysbTaThl  OCBOGHMsSI Kypca (U3MKHU: JIMYHOCTHBIE, METAlpEeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE TIPEIMETHBIE PE3YJIbTAThI IO roJIaM O0yUYEHUS;

e cojepkaHue yaeOHoro npenamera « Pu3nkay 1o rojaMm oOydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuM 00 okpykaromiem mupe. IKoapHBIN Kype GU3NKU — CHCTEMOOOpa3yomui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (PU3HUECKHUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT  XapakTep U pa3BUTHE
pa3zHoO0Opa3HBIX TEXHOJIOTHH B cpepe SHEPreTUKU, TPAaHCIIOPTa, OCBOEHUS KOCMOCa,
MOJYYEHHs] HOBBIX MATEpHAJOB C 3aJaHHBIMH CBOICTBaMHU U Apyrux. M3ydenue
(bU3MKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydarouuxcs, B (OpMUPOBAHHE YMEHUI NPUMEHSATh HAY4YHBIA METOJ
MO3HAHMS TP BBIMOJIHEHUN UMH YYEOHBIX UCCIIETOBAHUIA.

B ocHOBY Kypca pusuku 11 ypoBHS CpeHETO 0011ero 00pa3oBaHusI TOJIOKEH
pAA UIeH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €70 TOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypC SBISETCS JOTUYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3fesioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.



Hoesn eenepanuzayuu. B cooTBeTCTBUM € HEW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoBaHUE TPEICTABICHUM O CTPYKTYpPHBIX YPOBHSX MaTE€pUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3HUECKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
Gbu3KKH ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MTPOOJIEMaMHU.

Hoes npuxnaonot nanpasnennocmu. Kypce hbusuku rpemnonaraet 3HakoMCTBO
C LIMPOKHUM KPYIOM TEXHHYECKUX M TEXHOJOTMYECKUX MPUIIOKEHUN H3YUEHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIEM pallMOHATIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILIEero
oOpa3oBaHus SBIAIOTCS (U3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeopuH, posii GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIAIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPOJIE, TPaHUL[aX TPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOILIECCOB).

CucTeMHO-IeSITeNIbHOCTHBIN MOJAX0A B Kypce (PH3UKK peanmusyeTcs Mpexie
BCEro 3a CYET OpPraHU3alliU 3KCIEPUMEHTAIBHON AESITENTbHOCTH O00YyYaroIuXCs.
J1y1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — ITO UCIOJIb30BAHUE CUCTEMbBI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OPAaTOPHBIX pabOT, KOTOPHIE B TPOrpaMMe
no (usuke OObEIWHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblgenenre B yKa3aHHOM MepeyHe J1adOpaTOpHBIX pabdOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIICTCS yYaCTHUKAMU 00pa30BaTeIbHOrO IMpoliecca
UCXOJII U3 OCOOCHHOCTEW IUIAHWPOBAHUS U OCHAIeHus kabunera ¢usuku. [lpu
3TOM O0ECTeunBaeTcsi OBJAJCHHE OOYYArOIIMMHUCS YMEHUSMU TPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, HMCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB TIO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHUMaHKE yeseTCs PEHICHNIO PACUETHBIX U KAYECTBEHHBIX 3a]1a4.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBIISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3nyecKol MOAENbI0, TO3BOJIAIOIIME TPUMEHSATh M3YUYCHHBIE 3aKOHBI W
3aKOHOMEPHOCTH KaK M3 OJHOTO paszfena Kypca, TaKk U HWHTErpupys 3HaHUS W3
pa3HbIX pa3naenoB. i KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCA 3aJaHUS HA
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHHM U TMPOLIECCOB B OKPYXKArOIIeH
KU3HH, TpeOyronue BBIOOpAa (U3UYECKOW MOACNU IS CUTYallMd MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBuu ¢ TpeboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
o0ecrniedyeHno yueOHOTo mporecca 0a30BbI ypOBEHb Kypca (DU3MKH HA ypOBHE
cpenHero ooOmero oOpa3oBaHUsl JIOJDKEH H3Yy4aThbCs B YCIOBUAX MPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETa MPEAMETOB
€CTECTBEHHO-HAYYHOr0 LUKJIA. B xabuHeTe PpU3MKH AOIKHO OBITH HEOOXOIUMOE
nabopatopHoe 000pyJOBaHUE [JIs BBIMNOJHEHUS YKa3aHHBIX B MporpamMme Mo
¢$u3MKe yICHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYIOBaHHUE.

JleMoHCTpaninoHHoe o0OopyaoBaHuE (HOPMHUPYETCS B COOTBETCTBHH C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH M OOECreYrMBaeT IOCTAaHOBKY
NEPEYUCIICHHbIX B IporpamMme 10 (U3HKE KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHUSI  M3yYaeMbIX SIBJICHHH M  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHEHHI.

JlaGopatopHoe 00OpyAOBaHUE [UIsl YYEHUYECKHMX HPAKTHUYECKUX pPadoT
dopMupyeTcsi B BUJI€ TEMAaTUYECKUX KOMILUIEKTOB U 00ECIeYMBAEeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTnueckue KOMIUIEKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
UCTIOJb30BAaHUU aHAJOTOBBIX W IHU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00paTOpHUil.

OCHOBHBIMHU TIEJIIMH U3y4CHUS] PU3UKHU B 0011eM 00pa30BaHUU SBIISIFOTCS:

e (dopMmupoBaHHE WHTEpeca M CTpEeMJICHHsS OOYYalOIUXCS K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUIEKTYaIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUN O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yIbTaTa U3yuyeHHUsI OCHOB
CTpOCHHMSI MaTepHH U (HyHIaMEHTATbHBIX 3aKOHOB (DM3HKHU;

e (opmupoBaHHE YMEHUU OOBICHATH SBJICHUS C HCIOJIb30BAHHEM
bu3nyecKuX 3HAaHUM U HAyYHBIX J10Ka3aTeIbCTB;

o (dopMupoBaHHE MPEACTABICHUN O poiu (U3UKU OJIST Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTH.

JlocTrkeHrne ATUX Iene 00ecreunBaeTCsl pelieHneM CIIeIyIONNX 3a1a4 B

nporecce U3ydeHus Kypca GU3NKU Ha YpPOBHE CPEHEro o01ero oopa3oBaHus:

e TMpuOOpETEeHNE CUCTEMBI 3HAaHUH 00 OOITNX (PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIOYAsS MEXaHUKy, MOJICKYJSIPHYIO (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIE€MEHTHI aCTPOPU3UKHU;

e (dopMupoBaHHE YMEHMHA NPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHHsSI (PU3MYECKHX SBICHUA B TPUPOAE U AN TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;



e OCBOCHHE CMOCOOOB peUIeHHs] pa3IHYHbIX 3a7a4d C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3a1ad, MOAPa3yMEBAIOIIUX CAMOCTOATEIHHOE
co3anue GU3NYECKON MOJEIH, aICKBAaTHON YCIOBHSIM 3a/1a4U;

e TMOHMMaHUE (UBMYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IMPOBEICHUS
(buU3MYEeCKUX SKCIEPUMEHTOB, aHAIM3a W HHTEpIpeTanuu UHGOpMAaIHH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3/IaHHE YCIIOBHMM JJIS Pa3BUTHsS YMEHMI MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3yuenne ¢usuku (06a30BbI ypOBEHb) Ha YpOBHE CpPEOHEro OOLIEro
oOpazoBanus orBojuTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HeleN0), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIIO).

[Ipennaraemplii B mporpamMmMe 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
INPaKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENIb JElaeT BbIOOp
NpOBENCHUS J1a0OPATOPHBIX PAbOT M OMNBITOB C YYETOM HWHIWBHYAIbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka O mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS TIPUPOAbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
du3nyecKue 3aKOHbI U TEOPUHU. [ paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Ponp u mecto duzuku B GOpMUPOBAHWM COBPEMEHHOM HAYYHOH KapTHHBI
MHPA, B TPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHaJIOrOBbIE M IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIMM Ha OCHU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHnil U CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHHUE. ['paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUaIbHOM TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuonuHeitHoe nBrkeHue. J[BukeHne MaTepuaibHOM TOUYKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHASI CKOPOCT.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPONCTBA W TMPAKTUUECKOE TMPUMEHEHUE: CIUI0METD,
JBH>KEHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJI30BAHUEM MPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy pu ABM>XKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIbIO ONPEAECIEHUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, MPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENBbHBIC PABHBIE MPOMEXKYTKH BPEMEHU NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuxeHUs Tena, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['anmnes.  IlepBbld  3akoH  HproToHA.
HNHepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cyneprno3unuu cuil. Bropoii 3akon HetoTona aiist
MaTepuagbHON TOUKHU. Tpernil 3akoH HproTOHA 17151 MaTepuaibHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectn. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunsl Tpenus (1moxosi, CKoiabxeHus1, kauenusi). Cumna tpenusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJbXKEHUs U cuiia TpeHus nokos. Koadduiment Tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIFOTHO TBEPOTO Tea.

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

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHUE: TMOIIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEepLum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HeroToHa.

N3mepenue cuil.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBus paBHOBECHUs TBEPAOTO TeJa. Bubl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopmuvie pabomul

N3ydenue aBmxeHus Opycka o HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIMX B MPYKUHE U
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEpUATIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMMITyJibCa Tejla. 3aKOH COXPAHEHUs HWMITYJIhbCa.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

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

[TorennuanbHas DHEPTUA. [TorenmanbHas DHEPTUsA YIIPYro
nedhopMupoBaHHOM NPYKUHBL. [loTeHIIManbHAas SHEPTHs Tea BOJIMU3HU MOBEPXHOCTU
3eMIIH.

[loTeHunanbHble W HENOTEHUHUANbHble  Cuibl.  CBsi3b  pabOTHI
HEMOTEHIUAIBHBIX CHJI C ©3BMEHEHHEM MEXaHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHndeckue yCTpOWCTBA U IMPAKTUYECKOE IPUMEHEHHE: BOLOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATBLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yuenne abCOJIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKON SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS H
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI Tra3oB, KHUJIKOCTEU H
TBEPABIX TEN U OOBSICHEHHE CBOWMCTB BEILIECTBA HA OCHOBE ATHX Mojeleil. Macca u
pa3mepsl Monekya. Konnyectso Bemectsa. [loctosinaas Asoranpo.

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



Mopens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HACAIbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpelIHEl KWHETUYECKOW SHEpruu TEIIOBOro JBMKEHHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B ucanbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemlecTBa. ['paduueckoe NpeacTaBICHHWE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapoMeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIINE JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHS UACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUN
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3pe:KEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOJIMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJealbHOro  Tra3a. Buasl  Teruonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKITUS, U3JTydeHHUE. Y IeJIbHAs TEIIOEMKOCTh BEIIECTBa.
KosnuecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJMHAMUKH K Hm3omporeccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmoguHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeruoBpie  mammHbl.  [IpuHOUWNBI ~ JEWCTBHST  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIUIOBBIX MamuHax. Kodp@uIMeHT Mmoie3Horo
nevictBus TerwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ @duimeHT mojae3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEpruy Tejla MPU COBEPIICHUU PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JEWCTBHEM CXKAaTOTO BO3/AyXa, HarpeBanue 3¢upa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Teaa Ipu TeIionepeaye.

OnpeIT N0 a1MabaTHOMY paCUIUPEHUIO BO3AyXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEINI BHYTPEHHETO CTOPAHUs, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeujecmea. Pazosvie nepexoonvl

[TapooOpazoBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacwilieHHbI map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmueckue nu amopdusie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaiabsl. CoBpeMmeHHble Marepuaiibl. [lnaBienue u
KpUcTayuM3aius. Y aefbHas TerioTa miasienus. Cyonumarusi.

YpaBHeHuUE TEMI0BOTO OajiaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETpP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJIYyUYEHUS COBPEMEHHBIX MAaTE€pUaJOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX NapOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

HabGnronenune HarpeBaHus U MIaBJIeHUS KPUCTAUTMUECKOTO BEIIEeCTBA.

JleMoHCTpauus KpucTasioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3mepeHne 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
DnekTpu3ainus Tea. DIEKTpUIeCcKuil 3aps. [[Ba Buaa 3neKTpUUECKUX 3apsiiOB.
[IpoBOAHUKM,  JUANEKTPUKH U  TOJYNPOBOAHUKH. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. ToueuHblil 3E€KTPUUYECKU 3apsij.
OnekTpuyeckoe mnoje. Hanpsok€HHOCTh  anmekTpudeckoro moiid.  I[IpuHuun



CYyNEPHO3ULIUNA HNEKTPUUYECKUX Toyeil. JInHUKM HanpssKEHHOCTU 3JIEKTPUUYECKOTO
TOJISL.

PaGoTa cun anekrpoctaTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOR.
[IpoBOAHUKN W [UAJIEKTPUKHA B SJIEKTPOCTATHUUECKOM Tosie. [luanexkrpuueckas
MIPOHUIIAEMOCTb.

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

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIEHCATOp, KONMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoielicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALUTA.

JIMPIEKTPUKH B BJICKTPOCTATUUECKOM TI0JIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUS MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmusie padbonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOpa.

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

DONEeKTPUYECKUd TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 11 yyacTKa LEeu.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AEIbHOE CONPOTHBJICHUE BEUIECTBA.
[TocnenoBaTenbHOE, TapaIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOITHUKOB.

PaGora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MoniHoCTh
AIEKTPUYECKOTO TOKA.

DJIeKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma 11 oJHOM (3aMKHYTOM) 3yIeKTpudeckoi enu. KopoTkoe 3aMbIKaHUE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJLJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpoBOIHUKHY. CoOcTBeHHas u MpUMeCcHast MIPOBOANMOCTD
noJIynnpoBogHUKOB. CBOMCTBa p—n-niepexoa. [lomympoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUuid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALNS. DIEKTPOIIU3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHbIe MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHCTOPHI 1 POTOPE3UCTOPHI, MOITYITPOBOAHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIlPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUS U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[Ipssmoe wW3MepeHHe JIEKTPOABWXKYIIEeH CHiIbl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD CONPOTUBJIEHUS METAJLUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

N3yyeHnne cMenaHHOro COEIMHEHUS] PE3UCTOPOB.

N3mepeHne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MexknpeaMeTHble CBI3H

Nzyuenue kypca ¢pusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsi€TCS ¢
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHM: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Qu3nueckas BeIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJICTUPOBAHNUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0oiia, UX rpaMKu U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEIMJI000MEH KUBBIX OPraHU3MOB (BUBI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B KUBOM MPUPOJIE.

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



DNEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOJIMTUYECKAS  JAMCCOLMALMA,
rajJbBaHUKA.

T'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIWIHUKHA, HWCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTelb BHYTPEHHETO
cropanusi, naposasi TypOHHa, OBITOBOM XOJOAWJIBHUK, KOHIUIIMOHED, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3allluTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYMHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbBIC npuOopHI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MaruuTHOM MHAYKUWH. [I[pHHIMI Cynepno3uIny MarHUTHBIX MOJIEH.
Jluanm MarHuTHOM WHAYKIMU. KapThHa JHUHUNA MarHUTHOW HHAYKIHWMU TIOJIS
MOCTOSTHHBIX MAarHUTOB.

MarnutHoe T10JIe TpPOBOJHMKA C TOKOM. KapTWHa JWMHUN WHIYKIUA
MAarHuTHOTO TOJISI JUIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoyJib U HampaBJjieHUE. J[BHoKeHUE 3apsiKEHHOM YacTULIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IlOTOK BeKkTOpa MarHUTHOMN
MHAYKIUAHW. OJIEKTPOABIMXKYINAS CWia HWHAYKUAH. 3aKOH BJIEKTPOMArHUTHOMN
nHaykunu dapanes.

BuxpeBoe »ieKTpuyeckoe Tosie. ODJIEKTPOJABIKYIIAs Cujla HHIYKIUU B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh. SIBIEHHE CaMOMHAYKUHMH. OJEKTPOABUKYIIAs  CHIIA
CaMOMHAYKIIWH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHbBIC
MarHuThl, 3JEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTEIU SJIEMEHTapHBIX
YaCTUIl, UHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IMyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHia Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME 3IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh 3JIEKTPOJBUKYIIEH CHIJIBI MHAYKIHH OT CKOPOCTH M3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKIUU.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbLE KONEOAHUA

KonebarenrHast cuctema. CBOOOAHBIE  MEXaHMYECKHE  KOJ€OaHMUA.
["apmonnyeckue konebanus. [lepmona, wacrora, amrumryga u ($aza KoyieOaHUU.
[IpyXVHHBIN MasTHUK. MaremMaTH4eCKU MasTHUK. YPaBHEHHE TapMOHHYECKUX
kosebanwuii. [IpeBpareHue sHepruu Npu raApMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
JIEKTPOMArHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coOXpaHEHUS
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienne o 3aTyxarouux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeIHyKeHHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHusl.

[lepemennpli  TOK. CHHYCOMJAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHUJIbl TOKA U
HaIpPsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIeHUE IIEKTPUUSCKOM
AHEPIruu. DKOJIOTUYECKUE PUCKH TPH MPOU3BOJCTBE AEKTpodHEpruu. KymnbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPHUMEHEHHUE: SIICKTPUYECKHUU
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, TMHUH JIEKTpOnepeiay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJeOATEeNbHONM CUCTEMBI (MPYKUHHBIA WU
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHMIA.

Pe3oHaHc mnpu MOCIENOBATENIbHOM COEIWHEHHH pE3HCTOpa, KaTyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTUHBI HUTH U MacChl Ipy3a.

HccnenoBanue MEpEMEHHOT0 TOKA B LIEMN U3 NTOCIIEA0BATENBHO COCITMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBIL, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHusi W JUIMHA BOJIHBL. [lomepeuHble W TPOJOJIBHBIE BOJHBI.
HuTtepdepenius u iudpaxiuys MEXaHUIECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoin BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEIOMIICHUE, MOsIpu3aIus, nudpaxius,
uHTepdepenus. CKOpocTb 3J€KTPOMAarHUTHBIX BOJIH.

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

[IprHIMTBI paguOCBs3U U TeNeBUACHUSA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl [IMarHOCTHKAa B TEXHMKE M MEIMIIMHE, pajaap,
paguonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneO:mromnieecs Te10 Kak HCTOUYHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HAHC.

HaGnroneHnue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C AMIUIMTYAOW M
4acTOTOW KoJieOaHuH.



HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE, TPETIOMIICHHUE,
noJisipu3anus, 1udpaxius, HHTepGepeHIINS.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETAa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHblld HICTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0paxxeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTAa. AOCOIIOTHBIN MOKa3aTeb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIll yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

HMucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{ser.

Cobuparoniyie 1 paccerBarolye JuH3bl. ToHkas TnH3a. DOKyCHOE paccTOsIHUE
U ONTHYECKas cuiia TOHKOW JuH3bI. [locTpoeHne n3o0pakeHuit B COOMPAIOIINX U
paccenBaromux JuH3ax. @opMyia TOHKOM JIMH3bIL. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBus HaOMIOIEHUS MAaKCUMYMOB M MHUHHUMYMOB B HUHTEp(hEpPEHIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemétka. YcaoBue HaOMIOACHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PPaAKIIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOWCTBa M NPAKTUUYECKOE MPUMEHEHWE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOI, TEJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS pelIETKa, MOJSIPOUI.

Jlemoncmpayuu

[IpsiMonUMHEHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEJIOMIICHUE CBETA.
OnTuyeckue mpruodOpHI.

[lonHOE BHYTpEHHEE OTpakeHUE. Moziellb CBETOBOAA.

HccnenoBanue CBONCTB M300paKEHUN B JIMH3AX.

Mogenu MUKpPOCKOIIA, TEJIECKOIIA.

Habmronerne natepdepeHIy CBETA.

Hab6mronenune nudpaxium ceera.

HaOmronenue nucnepcuu cBera.

[TonyuyeHne cnekTpa ¢ MOMOUIBIO NPU3MBI.

[Tomy4yenue ciexkTpa ¢ mMOMOIIbI0 AUGPAKIIUOHHON PEIIETKY.

HaOnronenue noyisipuzanuu CBETA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

W3mepeHune nokazaresis NpesioMJIeHNs CTEKJIA.



HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.
HaOmronenue nucnepcuu cBera.

Paznesn 6. OcHOBBI CIeUAIBbHON TEOPHUH OTHOCHUTEILHOCTH

[ paHUIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKu. [locTynaTel ciennaibHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETa B BaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIECHUE BPEMEHHU M COKpAICHUE
JUIVHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTULBI.

CBs3b MacChl C SHEPrUer U UMITYJIBCOM PEIIATUBUCTCKON YaCTULIBI. DHEPTUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Inemenmul K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu sHEpruu (OTOHA C €T0 YACTOTOM. DHEPTHS
U UMIyJbC (PoTOHA.
OTtkpoiThe 1 ucciaegopanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI
dbororddexra. YpaBHenue DiiHmrerHa s Gotodrddexra. «KpacHas rpaHuna»

dboToaddexra.

Hasnenne cBera. OnbiThl I1. H. JleOGenena.

XUMHUYECKOE JICVCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUECKOE MpPUMEHEHHUE: (POTODIEMEHT,
dboTomaTuMK, COTHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®oTo3ddeKT Ha YyCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETo (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4acTHIL.
[Lmanerapnas mopens aroma. Ilocrtymarel bopa. M3nydenue wu morsiomieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bujel
criekTpoB. CIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/IaA.

BousHoBbIE cBOlicTBAa yacTull. BosHbl ne bpoiiist. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTAaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M TPAKTUYECKOE IMPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIN), JIa3ep, KBAHTOBBII KOMITBIOTED.

Llemoncmpayuu



Mopnens onsita Pesepdopna.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HabGnrogenue IMHeHyaToro CuekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JTOKA3bIBAIOIIUE CIIOXKHOCTh CTpOoeHUs dAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeeneHnio coctaBa paJuoakTUBHOTO
m3nyuyenus.  CpoiictBa  anbda-, ©Oera-, ramma-usiydyeHus.  BnusHue
PaINOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.

OtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas monens siapa I'eitzenOepra—
HBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tormsl.

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

DHeprus CBA3M HYKJIOHOB B sjipe. S aepHbie cuinbl. Jlegekt Macchl siapa.

Snepneie peakunun. [lenenue u cuHTE3 AIEP.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON SHEPTETUKHU. JKOJOTUYECKHUE ACIIEKTHI IE€PHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOMIOIEHHS U PETUCTPALIUU AI€MEHTAPHBIX YACTHLL.

dyHIaMeHTanbHbIe B3auMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpoucTBa U IPAKTHUUECKOE IIPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, siepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CU€TurK MOHU3HUPYIOIINUX YACTHULI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

HccnenoBanre TpeKoB 4acTHIL (TI0 TOTOBBIM (GoTOrpadusim).

Pa3znen 8. JieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otanbl pa3BUTHS acTpoHOMUU. [IpuKIIanHOEe 1 MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMMUH.

Bun 3BénHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHIMMOE
JIBIDKCHUE.

ConHeyHas cucTema.

Connue. ConHeunast akTUBHOCTh. MctouHuk sHeprum ConHIA W 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpaJbHBIM Kjiacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTbY» JIsI 3BE3] TJIABHOW NOCIENOBATEIbHOCTU. BHYTpeHHEE cTpoeHue



3B€311. COBpeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHLA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — nama [Namaktuka. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B SApax
TaJIAKTHUK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa00ima. Paz0eranue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenuss HeBOOPYKEHHBIM TJIa30M C HCIMOJIB30BAHUEM KOMIIbIOTEPHBIX
MPUJIOKEHUHN JJIs1 OTIPE/IeNICHUS] TIOJIOKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31s CEeBEpHOro NOMyIIapys U IPKHUE 3BE3bI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo6o01maromiee MOBTOPEHUE

Ponpr ¢usuku W acTpOHOMUM B HSKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax NeaTeIbHOCTH YEI0BEKA, POJIb U MECTO (DU3UKU U
ACTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, pOJib (U3UUECKON TEOPUU B
dbopMupoBaHUU MPECTABICHUN 0 (PU3NYECKON KapTUHE MHUPaA, MECTO (PU3UUECKON
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHble CBI3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 kiacce oCymliecTBISIETCS C
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOrMU, XUMHUH, reorpaduu U TEXHOJIOTUU.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBbIE C HW3YyYEHHEM METOJOB HAY4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, TumoTe3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pelleHHWE CUCTEMBbl YPaBHEHUM, TPUTOHOMETPHYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUU HA OCHU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ0OMS TPEYTOJHHHUKOB,
OTIpeJIeIICHHE TUIOMIAIN TFIOCKUX (PUTYpP B 00BhEMA Tell.

buonoeusa: snextpuueckue SBICHUS B KUBOW MNpupoae, KoseOaTeabHbIe
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE ABJIECHUS B )KUBOW MPUPOJIE, NEUCTBUE
paanaly Ha )KUBbIE OPTraHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTALUIMYECKAS] CTPYKTYpa TBEPIBIX
TeJ, MEXaHU3MbI 00pa30BaHMS KPUCTALTNICCKON PEeETKN, CIEKTPATHHBIA aHATHN3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpenad, TIEeHEpaTop IEPEMEHHOr0 TOKa,
3JIEKTPOJIBUraTeNlb, WHIAYKIMOHHAS I€4Yb, pajaap, paguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJTHeuHas Oatapesi.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mnpenmera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro npenmera «Dusukay T0IKHbBL
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaroluXcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3WTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOIIUX
TPAIUIMOHHBIM I[IEHHOCTSIM POCCUMCKOIrO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOIO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3aliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENIBHOUN ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3ULIMKU 00YYaIOIIEeTOCsl KaK aKTUBHOIO U
OTBETCTBEHHOTO YJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX TYMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO ACSTEIbHOCTh B MHTEpPECax TI'PakIaHCKOIO
oOILIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aMOJICMCTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHMOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IPaXKTAHCKON UIACHTUYHOCTH, TAaTPUOTU3MA,

IIEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU GU3UKHU U TEXHUKH;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHHMBAaTh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OyAYyIIEro;

4) 3cTeTHYECKOr0 BOCIIMTAHUA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyero pu3n4eckon Hayke;

S) TpyA0BOro BOCIIUTAHUS:



UHTEpEC K pa3inyHbIM cdepaM MpodhecCHOHATbHON IEesATENbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oynyme mpodecCuu 1 peaaTn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

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

IJJAHUPOBAHKE U OCYILIECTBICHUE AEHCTBHUI B OKPYKAIOIIEH CpeJlie Ha OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEJI0BEUYECTBA;

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

7) HEHHOCTH HAYYHOTO MO3HAHUA:

C()OPMUPOBAHHOCTh MHMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME ULEHHOCTHM HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IIpOIIECCEe
U3y4YeHUs! (PUBHKHU OCYIIECTBIIATH IPOCKTHYIO M UCCIEA0BATENbCKYIO IEATEbHOCTh
WHJMBUAYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUS:
CaMOCTOSITeIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENN JIEATEIIbHOCTH, 33JaBaTh MapaMEeTPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYMST B  paccMaTpUBaEMBbIX
bU3MYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAlIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
EJISIM, OIIEHUBATh PUCKH TIOCJICICTBUM JAEATEIbHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pa0OTy B YCIOBHUSAX PEaJIbHOTO, BAPTYATHHOTO
¥ KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBaTh KPEaTHBHOE MBIILICHUE MTPU PELICHUN KU3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:
BJIAJ€Th HAy4YHOW TEPMUHOJOTUEH, KIIIOUEBBIMH MOHATHUSMU M METOJAMHU
buznuecKoil HayKu;



BIIAJICTh HABBIKAMHU y4E€OHO-HCCIICIOBATEIHCKON M MPOSKTHOM NESITEIIbHOCTH
B o0yactu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSTEILHOMY ITOUCKY
METOJ/IOB pelieHusl 3a1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHHUIO Pa3IMIHBIX
METOJIOB IIO3HAHUS,

BJIQJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYyYEHHIO HOBOTO 3HAHHUA, €ro
WHTEPIPETAlUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUI0O B Pa3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIC TIPH CO3/IaHUH YICOHBIX MPOEKTOB B 00J1acTH (DU3UKH;

BBISBJIATh TPUYHMHHO-CJICACTBEHHBIC CBS3M W aKTyalIM3UpOBaTh 3ajiauy,
BBIJIBUTaTh THUIIOTE3Y €€ PEIICHUS, HAXOAUTh apIyMEHTHI JUIS TOKa3aTeIbCTBa CBOUX
YTBEPXKJAECHUM, 3a1aBaTh IMapaMeTpbl U KPUTCPUH PEIICHHUS;

aHANMM3UPOBATh TIOJIYYCHHBIC B XOJE PEIICHHWsS 3a7addl  pPe3yJbTaThl,
KPUTUYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMYIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOU
NEATETLHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIIUSIM, OIIEHUBATh MMPHUOOPETEHHBIHN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3UKE B TPAKTUIECKYIO 00JaCTh
KU3HEICATCILHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEAMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HJICH, TPEIaraTh OpUTHHAIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pabora c nundopmanueii:

BJIaJICTh HaBBIKAMHM IOJyYCHHS MHOOpPMAIUM (PU3MUECKOTO COACPKAHHS M3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIATh ITOUCK, aHAJIH3,
CUCTEMATHU3AIMIO W MHTEPIPETAINi0O WHGOPMAIIUN Pa3IUIHBIX BHIAOB U (GopM
MIPE/ICTABIICHHUS,;

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJIb30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHMIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHH3aIlMOHHBIX
3a/1a4 ¢ COOJI0/IeHHEeM TPeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MMaCHOCTH, TUTUEHBI,
pecypcocOepeKeHrs, MPABOBBIX M ATHYECKUX HOPM, HOPM HWH(OOPMAIMOHHOU
0e3011aCHOCTH;

CO3/IaBaTh TEKCTHI (DM3UYSCKOTO COJEp)KaHHWS B Pa3IU4YHBIX (popmarax ¢
y4éTOM Ha3zHAYCHUsT HHPOpPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpast ONTUMATIBLHYO
dbopMy NpeacTaBiICHUS U BU3yaIu3aluu.

KoMMyHHKaTHBHBIE YHHBePCcaIbHbIe YueOHbIe JeliCTBUS:
OCYILIECTBIISITH OOIEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOM JESITEIHHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOHQUIMKTHBIX CHTyallMd M  CMAT4aTh
KOH(JIUKTBL;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaTbHOM
paboTHI;

BBIOMpaTh TEMATHKYy W METOJbI COBMECTHBIX ICHCTBHH C y4ETOM 0OIIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/IOTO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIA  COBMECTHOW  JEATEIBbHOCTH, OpraHW30BBIBATH U
KOOPJAMHHUPOBATh JEHCTBUSA MO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
paclpenensaTh poiu ¢ y4€TOM MHEHHH Yy4YacTHUKOB, OOCYXIaTh pPE3yJIbTaThI
COBMECTHOM paboThI;

OIICHMBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO yYaCTHUKA KOMAaH/IbI B OOIIIHIA
PE3yNbTAT MO Pa3paboTaHHBIM KPUTEPHSIM;

npeajiaraTh HOBBIE TIPOEKTHI, OIICHMBATh HWJEU C TO3UIUUA HOBHU3HHI,
OpPUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTHBHOE CTPATETHYECKOE TIOBEJACHUE B Pa3IMYHBIX
CUTYaIHsIX, IPOSIBJISITH TBOPUYECTBO U BOOOpaKeHNE, OBITh MHUITHATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

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

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacHIMpATh paMKH Y4E€OHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPENOYTECHUN;

JefaaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTh €ro, OpaTb Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO DJPYAHMIMH B 00JaCTH
(bu3KKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B NIESITEIBHOCTD,
OLICHHBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJa/JeTh HABBIKAMU  MO3HABATENbHOM  pediekcuu Kak  OCO3HAHHUA
COBEPIIAEMBIX JEUCTBUA M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyJbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluH, BbIOOpa BEPHOTO
pEeLIeHHS;



YMETh OIIEHWBATh PHUCKM W CBOEBPEMEHHO MPUHUMATH PEIICHUS MO0 HUX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

PUHUMATH CeOsl, MOHMUMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeITLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce mocTrKeHUS TNYHOCTHBIX PE3YJIBTaTOB OCBOSHHUS MPOTPAMMBI 110
buszuke IS ypoOBHS cpeaHero oOmero o0pa3oBaHHMs Y OOyYarOIIMXCS
COBEPIIICHCTBYETCS AOMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar afoIIHiA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUSsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CQeEpHI,
OBITh YBEPEHHBIM B ce0€;

cCaMOpETyJIMPOBaHMUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE INPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTHh AaIanTUPOBAaTHCA K
HYMOIIMOHAJILHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAINH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTHKCHUIO TEIH U
yCcrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPHU OCYIIECTBICHUHU OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTh BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xoniry o6yuenus B 10 ki1acce nmpeaMeTHbie pe3yiabTaThl Ha 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIbHOCTH JIOJIEM;

YUUTHIBATh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3UYECKUX MOJEIIeH:
MaTepuaibHas TOUKa, UHEpIHUaJIbHas CUCTeMa OTCUYETa, aOCOTIOTHO TBEPOE TENO,
UJICAJIBHBIN I'a3, MOJEIIM CTPOCHUS Ia30B, )KUAKOCTEH U TBEPABIX TEJl, TOUYCUHBIN
AIIEKTPUUECKUH 3apsij MpU pelieHnn (PU3NYECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECChI) U OOBICHITH MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPHUM CTPOCHHMS BEIECTBA U



AIIEKTPOJUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOIMHEHHOE JBMKEHUE,
CBOOOJHOE TIAJICHUE TEJ, JBWKEHUE MO OKPYKHOCTH, MHEPIIHSI, B3aNMOICHCTBHE
ten, nuddys3usi, OpOyHOBCKOE IBIKECHUE, CTPOCHUE KUIAKOCTEH W TBEPIBIX TE,
U3MEeHeHHe o0bEMa Tel MpPU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIapeHue, KOHACHcAlus, IUIaBJICHUE, KPUCTAIUIM3AlUs, KUIEHHE, BIIAKHOCTh
BO3JlyXa, MOBHIIICHUE NABJICHUS Ta3a MPU €ro HarpeBaHWU B 3aKPBITOM COCY/IE,
CBSI3b MEXKIY MapaMeTpaMU COCTOSHHUS Ta3a B M30MPOIIECCax, ICKTPHU3AIUs Tel,
B3aMMOJICCTBHE 3aPs/IOB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3YS (U3UUYECKUE BEITUYUHBI:
KOOpJIMHATa, MYTh, MEpPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIBC TeJla, KHHETHYeCKas DHEPrusl, MOTCHIMAIBbHAS YHEPIHsa, MEXaHUJIEeCKas
paboTa, MeXaHWYecKas MOIIMHOCTh; NPH ONUCAHWW TIPABWJIBHO TPaKTOBATh
(bu3MYEeCKUl CMBICT HCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHUS U €JIMHUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JIAHHYIO (U3UYECKYIO BEJIMYUHY C JAPYTUMU
BEITMIMHAMU;

ONKMCHIBATh H3yYEHHBIC TEIUIOBBIE CBOMCTBA TEI W TEIUIOBBIC SIBJICHUS,
UCTIONIB3ysl (DM3UYECKHE BEIWYWHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi SHEPTHsl XaOTHUYECKOTO JBIKEHUS MOJIEKYJI, CpEIHEKBaApaTUIHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHS JHEpPrusi, pabora rasa,
KOO (PUIIMEHT TMOJE3HOTO JACHCTBUS TEIUIOBOTO JIBUTATENS;, IIPH OIMMCAHWN
MPaBUJIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOIB3YEMbBIX BEIWYUH, WX
0o0O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3MUECKyIO BEJINYMHY C APYTUMH BEJIMUNHAM;

OIMKCHIBATHh U3YUYCHHBIE AICKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKHE
sBJICHHSI (TIPOIIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUYMHBI: AICKTPHUCCKUIN 3apsi,
AIEKTPUUECKOE T0JIe, HAMPSHKEHHOCTD TOJIS, MMOTEHITHAN, Pa3HOCTh MMOTEHITHATIOB;
Py ONMHWCAHWM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEIIMYMH, WX OOO3HAYCHWS] W CJAWHHMIIBI, YKa3biBaTh (DOPMYJIbI, CBSI3bIBAIOIINC
JTaHHYI0 (PM3UYECKYIO BEJTUYHHY C IPYTHMH BEITHYNHAMH,

aHAM3UPOBaTh (PU3HUYECKHE TMPOIECCHI U SBIICHUS, UCIONB3YsS (PU3HUCCKHEC
3aKOHBI ¥ MIPUHUHUIBL: 3aKOH BceMUpHOTO Tsarotenus, I, II u III 3axonsl HeroTOHA,
3aKOH COXpaHEHUS MEXaHUYECKOW DHEPruH, 3aKOH COXpPaHEHUS WMITYJIbCa,
TNPUHITUI CYTEPIIO3UIIMKA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
oTcuéTa, MOJICKYISIPHO-KMHETHYECKYI0 TEOPHIO CTPOCHHS BEIIECTBAa, Ta30BbHIC
3aKOHBI, CBA3b CPEIHEW KMHETUYECKOW SHEPIHH TEIUIOBOTO JABUKEHUS MOJIEKYJ C
aOCOIOTHOHN TeMIlepaTypoH, MEepPBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHCHHUS
AJIEKTPUUECKOTO 3apsifa, 3akoH KyloHa, TpW 3TOM pas3inyaTh CJIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUS (TPaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI JCHCTBHUS MalTiH, TPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MacHOTO MCMHOJIb30BaHUS B MOBCEIHEBHON
KU3HU;

BBINIOJIHATh OKCIIEPUMEHTHI IO MCCJIECIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX H3MEPEHUH, NPHU ITOM
dbopmyarpoBath mpodeMy/3aady U THIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOUPATh
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTD OMBIT U OPMYIUPOBATH
BBIBOJIBL;

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS] (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUS U MCIOJIb30BaTh H3BECTHBIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BaHUEM TMPSMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(¢uKcHpOBaTh Pe3yabTaThl MOJYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUIE
TaOIUIl U TpauKOB, IETaTh BEIBOJBI 11O PE3yIbTaTaM UCCIICIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax yd4eOHOTO OSKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U TMPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000py1I0BaHUS;

pemarb pacy€THble 3aJayd C SIBHO 3aJaHHOM (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHUE 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a9U
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACIITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEoOXOoJuMble NIl €€ pelIeHHUs, NMPOBOJUTH PacuéThl U OIEHUBATh PEaJIbHOCTH
MOJIy4YEHHOT0 3HaueHus (PU3NUECKON BEINYNHBI;

pelaTh KaueCTBEHHBIC 33/1aUH: BHICTPANBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[ENOYKY PACCYKICHUU C OMOpON Ha M3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYeCKHE IBIICHUS,

UCIIOJIb30BaTh MTPU PEIICHUH YUeOHBIX 33/1a4 COBPEMEHHbIE HHPOPMAIIHOHHBIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAUN U TPEICTABICHUS
y4eOHOH M HAY4YHO-TIOMYJIAPHOM WHGOPMALMK, TMOJYYEHHOW W3 pa3IMYHBIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBAThH MOTyIaeMyt0 HHPOPMAIIHIO;

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

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM KU3HU IS
oOecniedyeHrss O€30MACHOCTH TMPHU OOpALIEHUH C MPUOOpaMH W TEXHHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpYINNE C BBIIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX PpOJIEH,
IUTAHUPOBAaTh PabOTy TPYNMbl, PalUOHAIBHO PpACHpPEeisTh OOS3aHHOCTH U
IUIAHUPOBATH JIESITENIBHOCTh B HECTAHAAPTHBIX CUTYAlUSX, aJI€KBaTHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMaTPUBAEMOM TIPOOIIEMBI.

K koniy o0yuenus B 11 kiaacce npeMeTHbIe pe3yJIbTaThl HA 06a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

JIEMOHCTPHPOBATh Ha MpPUMEpax poJib U MecTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
bu3nYecKoi KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHS U3YyUYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIN JEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHUK CBETA, SACpPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacro3HaBaTh (pU3HYECKUE SIBICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPM3HKH: 3JIEKTPUYECKAS] TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJEHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsl, AJIEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPAXECHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAIpU3alUs CBETa, JHUCIEpPCUsi CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE TaBICHNES, BOSHUKHOBECHUE
JMHEWYAaTOro CHEKTpa aromMa BOJOpPOJa, €CTECTBEHHAass U HMCKYCCTBEHHas

PaIuOaKTUBHOCTD;
ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Cped) W

AJIEKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), HCIMONB3YAd (PU3NYECKUE BETUUMHBIL:
DIIEKTPUYECKUN 3apsl, CHJIA TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, IEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuia, paboTa TOKa,
WHIYKLIUS MarHUTHOrO MoJjis, cuwia Ammepa, cuna JlopeHna, MHIyKTHBHOCTH
KATYIIKH, SHEPrUs AJIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoieOaHuN B KoJeOaTeTbHOM KOHTYpe, 3apsl U cuja ToKa B Ipolecce
TFAPMOHMYECKUX DJIECKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOsHHE U
ONTHUYECKAs CUJIa JIMH3bI, NMPU ONUCAHUU TPABUIBHO TPAKTOBATh (PU3UYECKHM
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUYeHHs M EAUHMIIbI, YKa3bIBaTh
(b opMyIIbI, CBS3BIBAIOLINE JAHHYIO (PU3UUECKYIO BETUUHHY C JPYTUMH BEIUYUHAMH;

ONMCBHIBATh H3YyYCHHBIE KBAHTOBBIE SIBICHUS M IPOLECCHI, HCIIOIb3YS
busznyecKkue BEIUYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO/]T MOTypaciaga, SHEPIHs CBI3U



aTOMHBIX SI7IEp, TPU ONMUCAHWUU TMPABUILHO TPAKTOBATh (U3UYECKUN CMBICIT
UCIIOJB3YEMbIX BEJIMYMH, UX OOO3HAYCHUS M E€IUHMIIBI, YKa3bIBaTh (DOPMYIIbI,
CBSI3BIBAIOIIME JAHHYI0 (U3WYECKYI0 BEIUYMHY C JPYTUMH BeJIMYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAIM3UPOBaTh (PU3MUYECKHUE MPOIECChl U SIBJICHUS, UCIONb3Ys (PU3MUECKUE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENBHOIO U NapaJlIeIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJIUHEHHOTO PacipOCTPaHEHUs! CBETA, 3aKOHBI OTPaXKEHUs
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITeHa mia gororddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsAjia, 3aKOH COXPAaHEHMs] MAacCOBOIO 4YMCIIa, MOCTyJaThl bopa,
3aKOH PaIMOAKTHUBHOTO pacnajaa, Mpyu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOEe BBIPAXKEHHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OINPEAENATh HAIIPaBJICHUE BEKTOPA MHIYKIMM MATHUTHOTO TOJIsI TPOBOJHUKA
C TOKOM, cujibl Amrepa u cuibl Jlopenua;

CTPOUTh W OIHMCHIBATh H300paXEHHE, CO3/1aBAEMOE IIJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATh DIKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBIICHUU W
MIPOLIECCOB C HCIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX HM3MEPEHUH: TpPH 3TOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIIOTE3y Y4eOHOTO SKCIIEPUMEHTa, COOUpPaTh
YCTaHOBKY U3 MPEJJIOKEHHOTO 000PYI0BaHUS, POBOJAUTH ONBIT U (POPMYITHPOBATH
BBIBO/IbI;

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHHS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTUMAJBHBIA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

MCCJIEIOBATh 3aBUCUMOCTH (DM3UUECKUX BEIMYUH C UCTIOJIb30BAHUEM TPSIMBIX
W3MEPEHUI: TPU 3TOM KOHCTPYHPOBATHh YCTAaHOBKY, (DMKCHUPOBATH PE3yJIbTATHI
MOJIYYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUI U TpaduKOB,
JieaTh BBIBOJIBI MO PE3YJIbTATAM MCCIIEIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUU UCCIEIOBAHUM B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeIOBATEIbCKOW U MPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JaOOPATOPHOTO
000py1I0BaHUS;

pemiath pacu€THble 3aJayd C SIBHO 3aJaHHON (DU3MYECKOW MOJENbIO,
UCTIONB3YS (PU3HUECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUA 331a4u
BEIOWPATh (PU3UYECKYIO MOJECINb, BBIACHITh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOJUMbIE IJIsl €€ pellleHus, MPOBOAUTHh PACYETHl U OLIEHUBATH PEATbHOCTD
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIUYMHBI;



pelaTh Ka4eCTBEHHBIE 3a/1a4: BbICTPAUBATh JIOTHYECKH HENPOTUBOPEUHBYIO
LEMOYKY PACCYXKIACHUN C OMOpPOM HAa HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh IIPU PELIEHUH YUeOHBIX 3a/1a4 COBPEMEHHBIE HH(POPMALIMOHHbIE
TEXHOJIOTHH JUISl TIOMCKA, CTPYKTYPUPOBAaHHs, HHTEPIPETAUUN U IPEICTABICHUS
y4eOHOH M HAYYHO-TIOMYJIAPHONM HWH(POPMALMH, IOJYYEHHOW W3 pa3InYHBIX
VMCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallWH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX O€30MACHOTO MCIOIb30BAaHUS B IOBCEHEBHON
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU 115
oOecrieyeHusi 0€30MaCHOCTH MpU OOpameHuu ¢ OpuOopaMu M TEXHUYECKUMH
YCTPOMCTBAMM, JIJIsi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaThb B TIpyHle C BBHIMNOJIHEHUEM pA3JIMYHBIX COLUAIBHBIX pOJeil,
IUIAHUPOBaTh pabOTy TpyNIbl, PALMOHANIBHO pACHpPEAENsaTh OO0S3aHHOCTH U
IUIAHUPOBATH JIESITENILHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoanyecTBO yacoB DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/ieioB U TeM ungpoBbie
Ne n/m P Kontpoabnbie IIpakTuueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O IIO3HAHUSA
1.1 ®uzrKa 1 METO/Ibl HAYYHOTO MMO3HAHUS 2 bubmorexa HOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zpen 2. MEXAHUKA
2.1 KunemaTtuka 5 bubmmorera [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Apmaminica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE 6 1 1 hitps://m.cdsoorw/7E41bET2
Uroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMUMKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 | bubnuorexa [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHAMMKH 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHbpie COCTOSIHHSI BEIIECTBA. 5 bu6mmorekxa [IOK

®dazoBbIE IEPEXOBI

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




Hroro no pazneny

24

Paznen 4. JIEKTPOIUHAMUKA

bu6mmoreka [IOK
41 DUICKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
49 ITocTosHHBIN MEKTPUUYECKUN TOK. TOKH B 12 bubnunoreka [HOK
' pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Wroro no pazaeny 22
Pe3epBHOE Bpems 2
OBHLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne i/m P Kourpoububle IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpnen 1. JIEKTPOAUHAMUKA
11 MarnuTtHoe nojue. IeKTpoOMarHuTHast 1 1 3 bubnnoreka [JOK
' AHAYKLIUA https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
)1 MexaHn4YeCcKHUe U AIEKTPOMAarHUTHBIE 9 | bubnuorexa [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41¢97¢
5 MexaHn4yeckue U dJIEKTPOMarHUTHBIC 5 | bubnmnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro o pasneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

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

31 OCHOBBI crIEIIUAIBHOM TEOPUHU 4 | bubnmnorexa [JOK
OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DJIEMEHTbI KBAHTOBOW ONTUKH 6 bubmorexa HOK




bu6mmoreka [IOK

. 4
4.2 Crpoerne atoma https://m.edsoo.ru/7f41c97c¢
bubmuorexa [JOK
4.3 ATOMHOE A/IpO > https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DNIEMEHTHI aCTPOHOMUU U acTpOhH3UKH 7 bubmorexa HOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 O6o01maro1iee NTOBTOPEHHE 4 ngg;;f;;gﬁ;;mlcwc
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




ITOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl

| ®dusnka — Hayka o npupoje. Hayunsie bubmmoreka [JOK
METOBI IO3HAHUS OKPYXKAKOLIETO MUpa https://m.edsoo.ru/ff0c32e2
Ponw u mecTo pusuku B hopMupoBaHUM

2 COBpPEMEHHOM i)a HOM K(g I’;I/IHIi MHpa, B bubmmorexa [TOK

p . yi P Up ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIHLHOCTH JII0IeH
MexaHnueckoe ABUKEHUE.

3 OTHOCUTENBHOCTh MEXAHUUYECKOTO bubnnoreka [JOK
newxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NPAMOIIMHENTHOE ABUKEHUE bubmmorexa [TOK

P p A https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE NPSAMOIMHENHOE bubmuoreka [IOK
JBUKCHUE https://m.edsoo.ru/ff0c372e
CBoOonHOe majeHne. Y CKopeHue bubmuorexa [IOK

6
CBOOOAHOTO MAJACHUS https://m.edsoo.ru/ff0c39cc

. KpuBonuneitnoe nuxenue. J{BrmxeHue bubmuoreka [JOK
MaTepUAIbHON TOYKH MO OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[Ipunuun otHocuTenbHOCTH ["anunes.

. bubmuoreka [{OK

8 HNuepuunansueie cuctemsl otcyera. [lepBbiit

3akoH HeroToHa

https://m.edsoo.ru/ff0c3be8




Macca tena. Cuna. [IpuHiun cynepno3uiuu

MMPY>XUHBI. IloTenumanbpHas OHEPIrui TClia
BOJIM3U IMMOBCPXHOCTHU 3emMiu

9 cui. Bropoit 3akon HeroTona st bubmmorexa [TOK
- oropon 3 a https://m.edsoo.ru/ff0c3be8
MaTepUaIbHOU TOUKU
10 Tpertunii 3akoH HproTOHA 17151 MaTepHATbHBIX bubmmoreka [JOK
TOYEK https://m.edsoo.ru/ffOc3be8
1 3aKoH BCeMUPHOTO TsroreHus. Cuna bubmmoreka [JOK
TsKecTu. [lepBasg kocMuYecKkast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubnunoreka LIOK
12 Cuiia octH. 3akoH ['yka. Bec Tena
yIpyr yE https://m.edsoo.ru/ffOc3el8
Cuina tpenus. Koadpdunment tpenus. Cuna
13 COII OTIEIBJIGHI/IH 3| qp)l(bﬂBHmeHm/II) Tela B bubnuorexa [IOK
P P https://m.edsoo.ru/ffO0c3f76
JKUJIKOCTH WJIH Ta3e
[locTynarenbHOE U BpallaTebHOE ABUKEHUE
14 a0CoOJIIOTHO TBEPOTO Tesia. MOMEHT CHIIBIL. bubnnorexa [JOK
[Imeqo cunel. YcnoBust paBHOBECUs TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
NMinynbc MaTepralibHOW TOUYKHU, CUCTEMBI
s MaTepHualbHbIX TOUeK. IMIynbe cuibl. 3aKOH bubnnorexa [JOK
COXpaHEHUs UMIyJibca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBIKEHUE
PaGota u momHOCTh cuibl. Kunetndeckas
16 SHeprusi MaTepuanbHoi Touku. Teopema 00 bubmmorexa [TOK
p p o P https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETUYECKOW SHEPTUH
[TorenumansHas sueprus. [loreHmanbHas
17 SHEPrus ynpyro aeGopMupoOBaHHOM bubnuotexa [JOK

https://m.edsoo.ru/ffOc461a




18

[ToreHIManbHBIE U HETIOTCHIIUAIBHBIE CUJIBL.
CBs13b pabOTHI HETTOTEHIIMATIBHBIX CHII C
U3MEHEHUEM MEXaHUYECKON SHEPTUU
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON IHEPIUn

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

20

21

JlaboparopHas pabdota «lccrnenoBanue cBa3u
paboThI CHIIBI C U3MEHEHUEM MEXaHUUYECKOI
SHEPruM Teja Ha IPUMEPE PaCTIKEHUS
PE3UHOBOTO JKI'yTa»

KOHTpOJ’IBHaﬂ pa60Ta o TeMe «KuHemaTwuka.
I[I/IHaMI/IKa. 3aK0HBI COXpaHCHUA B
MCXAaHHUKCE

OCHOBHBIE ITOJIOKCHUS MOJICKYJIAPHO-

KUHETHYECKOU Teopuu. bpoyHoBcKoe
neuxenue. duddysus

bubnuoreka [{OK
https://m.edsoo.ru/ff0c4b74

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4dc?2

22

XapakTtep JBUKEHUS U B3aUMOACHCTBUSA
4yacTull BenecTsa. Moienu CTpoeHus ra3os,
JKUJIKOCTEN U TBEPIBIX TEI

23

24

25

Macca monekyn. KonnuecTBo BemecTsa.
ITocrosnnas ABoraapo

TermmoBoe paBHOBecue. Temneparypa u e€
u3Mmepenue. [lkana remneparyp Llenscus
HNneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcoroTHas TeMIiepaTypa Kak Mepa
CpeHEel KHHETUYECKON SHEPTUU JBUKECHUS
MOJIEKYJ. YpaBHeHUE MeHeneeBa-
Knaneiipona

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c511e




27

3akon JlanbpToHa. ['a30BbIe 3aKOHBI

JlaboparopHas pabota «lccrnenoBanue

28 3aBUCHUMOCTH MEXK]y apaMeTpaMu
COCTOSIHUS Pa3pEKEHHOIO ra3a
29 H3onponeccel B UaCAIBHOM Ira3e U uX bubnuoreka [JOK
rpaduyueckoe npeacTaBIeHue https://m.edsoo.ru/ff0c570e
BHyTpeHHsIs 3HEpIrus TEPMOJUHAMUYECKON
30 CHCTEMBI M CTIOCOOBI €€ N3MCHCHUS. bubmuoreka [{OK
KomuuectBo TemnoTs! u pabora. BayTpennss https://m.edsoo.ru/ff0c5952
HHEPrusi OJHOATOMHOIO UEAIBHOIO rasa
31 Bunae! renonepenaun bubnnorexa [IOK
https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIUIOEMKOCTD BELLIECTBA.
32 KonmuecTBo TEIIIOTHI py TEIIonepesaye. bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5c36
AnrabaTHBIN mporecc
3 IlepBbIil 3aKOH TEPMOAUHAMUKHU U €r0 bubmmnoreka HOK
NPpUMEHEHHE K U30IIpOoLIECCaM https://m.edsoo.ru/ffOc5efc
34 Heob6patumocTthb npoIieccoB B MpUpoOIE. bubmuorexa [IOK
BTopoii 3ak0H TepMOIMHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Mpunnun nevictus u KI1J TermoBoit bu6nunorexa LIOK
MalluHbl https://m.edsoo.ru/ff0c600a
36 ukn Kapno u ero KIIJ{
37 DKoJjoru4yeckue npoOaeMbl TETII0O3HEPTETUKH
18 O6o6maromuit ypok «MonekymsipHas bubnmoreka [JOK
¢u3uka. OCHOBBI TEPMOJMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme
but6mmorekxa [IOK
39 «MonexynsipHas ¢puznka. OCHOBBI

TCPMOANHAMUKU

https://m.edsoo.ru/ff0c6a50




40 [TapooGpa3oBaHre U KOHICHCAITUS. bubnmnoreka HOK
Hcnapenune u kunenue https://m.edsoo.ru/ff0c63b6
A1 AOCONIOTHAS 1 OTHOCUTEIIbHAS BIIAYKHOCTh bubnuorexa [JOK
BO3Ayxa. HachlleHHbIH nap https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammgeckue u
4 amop(HbIe Telaa. AHU30TPOIUS CBOWCTB bubmmoreka [JOK
KpUCTaUIOoB. JKHIKHE KPUCTAILIBIL. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTeprallbl
43 [InaBnenue u kpucramumM3anus. Y aeabHast bubnnorexa [JOK
terutoTa aBneHus. Cyonumanust https://m.edsoo.ru/ff0c6708
bubmuoreka [{OK
44 YpaBHCHHE TEILIOBOTO bananca https://m.edsoo.ru/ff0c6820
45 OnekTpu3zanus Tel. JIEKTPUUECKUH 3apsi. bubnnorexa [JOK
JIBa BHJ1a DIIEKTPUYECKUX 3apsA0B https://m.edsoo.ru/ffOc6bcc
[IpoBOIHUKH, TUDTIEKTPUKH U
46 H(E)J'IynpOBO,[[HI/IKI/I. 3aK5H COXpaHEeHUs bubamorexa LOK
https://m.edsoo.ru/ff0c6bcc
JNEKTPUYECKOTO 3apsa
47 B3aumopeiictBue 3apsnoB. 3akoH Kyiona. bubmuorexa [IOK
TodeuHblil JIEKTPUUECKHUI 3apsi]T https://m.edsoo.ru/ffOc6eced
Hanpsok€HHOCTD 27I€KTPUUECKOTo MOJIS.
48 [IpyuHIHI cynepno3uuy JIEKTPUIECKUX bubmmorexa LIOK
. .. https://m.edsoo.ru/ff0c6df2
nosielt. JIunuu HanpsKEHHOCTH
49 Paborta cnit anekTpocTaTuYecKoro mods. bubmuoreka [IOK
[Torennuman. PazHoCTh MOTEHIIMATIOB https://m.edsoo.ru/ff0c6f00
[TpoBOTHUKY U AWDIIEKTPUKH B Bu6morexa LOK
50 ANEKTPOCTATUYECKOM ITOJIE.

I[I/I3J'ICKTpI/ILICCKa$I IpOHUIIACMOCTDb

https://m.edsoo.ru/ff0c7018




51

OnexrpoéMkocTs. Konnencarop

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c7126

52

53

DneKTPOEMKOCTh IIOCKOT0 KOHJIEHCATOpa.
OHeprus 3apsyKEHHOr0 KOHJEHCaTopa
JlaGopaTtopHas pabora "M3mepenue
3JIEKTPOEMKOCTH KOHeHcaTopa'

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c72c0

54

[IpuHIMI NEWCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KONMPOBAJIBLHOIO armapara,
CTPYHHOIO IPUHTEPA. DIEKTPOCTATUYECKAS
3ammTa. 3a3eMJICHHE AIEKTPOIIPHOOPOB

55

DIIEKTPUUECKHI TOK, YCIOBHS €T0
cymectBoBanus. [locrosunsiii Tok. Cuia
toka. Hanpsixenue. ConporuBienue. 3akoH
OmMa ju1s1 yyacTka Lenu

56

[TocnenoBarenpHOE, TapaLIEIBHOE,
CMEIIaHHOE COeTMHEHHE TIPOBOTHHKOB.
JlabopaTtopHnast pabora «3yuenue
CMEIIaHHOTO COSAMHEHUS PE3UCTOPOBY

0.5

bu6mmoreka IIOK
https://m.edsoo.ru/ff0c74f0

57

58

59

PaboTa 1 MOITHOCTH ITEKTPHUUECKOTO TOKA.
3akon J[xoyns-Jlenma

3akon OMa a71s TOTHOM (3aMKHYTOM)

BHCKTqueCKOﬁ ICIIN. KOpOTKOG 3aMbIKaHHUC.

JlaGopatopHas pabota «3mepenue D/1C
MCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHBIICHUS»

PesepBHblit ypok. KonTponbHas pabota 1o

teme "OnekTpoauHaMuka" / Beepoccuiickas
npoBepoyHas paboTa

0.5

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c7838

bubnunotexa LIOK
https://m.edsoo.ru/ff0c7ae0

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c8c56




O6o0maromuii ypok «JIEKTPOIUHAMUKAY) /

bu6nmoreka [IOK

60 .
Bcepoccuiickas mpoBepouHas pabota https://m.edsoo.ru/ffOc88be
DNeKTpOHHAs TPOBOAUMOCTD TBEPIBIX
61 METaJIJIOB. 3aBUCUMOCTh CONPOTUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepXxnpoBOAUMOCTb
2 DneKTpuuecKuil Tok B Bakyyme. CBolcTBa
AIIEKTPOHHBIX MTYYKOB
[ToynpoBoIHUKH, UX COOCTBEHHAS U
63 [IpUMeECHAs I 0B0;II/IMOCTI: CBoilicTBa n bubnuorexa [IOK
P P ' P https://m.edsoo.ru/ffOc84ae
nepexoja. [lomynmpoBogHUKOBBIE TPHUOOPHI
DIIEKTPUUYECKHI TOK B pacTBOpax U
64 pacIiaBax 3JIEKTPOJIUTOB. bubnuorexa [IOK
DIIEKTPOTUTHIECKAS JUCCOLHAITHSI. https://m.edsoo.ru/ffO0c82ba
DIIeKTPOIHN3
DNIEKTPUUYECKHI TOK B raszax.
N . bubnuoreka [{OK
65 CamocTosATENbHBII 1 HECAMOCTOSATEIbHBII
https://m.edsoo.ru/ffOc84ae
pazpsaa. Monnus. [1nasma
DnekTpuueckue mpruOopbl U YCTPOMCTBA U UX
66 npakTuyeckoe npumeHenue. [Ipasuna bubmorexa HHOK
p p P https://m.edsoo.ru/ffO0c86fc
TEXHHUKHU 0€30MacHOCTU
KonTponbHas padbora no teme
67 «nekTpocratuka. [locTosiHHBIN bubnuotexa [JOK
JNEKTPUYECKUI TOK. TOKH B pa3iIn4HbIX https://m.edsoo.ru/ffOc8a8a
cpenax»
68 Peseprubiil ypok. O6001mmaronuii ypok mo bu6nunorexa LIOK

Ttemam 10 xiacca

https://m.edsoo.ru/ffOc8f6¢
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11 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kourpoububle IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
[TocTostHHBIE MATHUTHI U X
| B3aumojeiicteue. MarautHoe nosie. Bektop bubnuorexa [JOK
MAarHuTHON MHAYKUMH. JINHUM MarHUTHOU https://m.edsoo.ru/ff0c9778
WHIYKIUN
MarnuTHO€e 1oJjie TPOBOJHUKA C TOKOM.
2 O Opcrena Bsf 0JICCTBUE Bubnmorexa LIOK
TBIT Tena. UM
peted A https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
3 Jlaboparopnas pabota «3yuenue | bubnnoreka [JOK
MarHuTHOTO I10JI KaTYIIKHA C TOKOM» https://m.edsoo.ru/ffOc98fe
JleficTBHE€ MarHUTHOTO TOJIS HA MPOBOJIHUK C
4 tokoM. Cuna Amnepa. JlaboparopHas paboTa | bubnnorexka [JOK
«HccnenoBanue IeMCcTBUS IOCTOSIHHOTO https://m.edsoo.ru/ff0c9ac0O
MarHuTa Ha paMKy ¢ TOKOM»
€MCTBUE MarHUTHOTO MOJIS HAa
5 . HHYI0 yacTtuiy. Cuia bubmmorexa [OK
BHK csl 3apsiKe .
ABIDRYTILYIOCH 58P 4 ™ https:/m.edsoo.ru/ff0c9df4
Jlopenmna. Pabota cunsl JlopeHiia
DnekTpoMarHuTHas UHAYKIus. [loTok
6 BEKTOpa MarHuTHOM uHAyKIuu. 3/1C
WHIYKIWU. 3aKOH 3JIEKTPOMArHUTHOMN
unaykuuu Papanes
7 JlabopaTtopHas pabota «lccnenoBanue | bubnmnoreka [JOK

SIBJICHUA 3HeKTpOMaFHI/ITHOI71 HUHIYKIOAW»

https://m.edsoo.ru/ffOcal50




10

WNHyKTUBHOCTD. SIBIEHNE CAMOMHIYKIIHH.
O/1C camOMHIYKIIMU. DHEPIUsl MATHUTHOTO
MOJISt KATYIIKH C TOKOM. DJIEKTPOMAarHUTHOE
noje

TexHuyeckue ycTpoiicTBa U UX MPUMEHEHHE:
MIOCTOSIHHBIE MAarHUTBHI, 3JIEKTPOMArHUTHI,
3JIEKTPOJIBUTATEIb, YCKOPUTEIHU
3JIEMEHTAPHBIX YaCTHUIl, MHIYKIIMOHHAS TI€Yb

O6o06maromuii ypok «MarautHoe moJe.
DNEeKTPOMarHuTHAs WHIYKIIHS)

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

Kontponbnas padota nmo teme «Maruutnoe
rosie. DJIEKTPOMarHuTHasE UHTYKITHS

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0cad58

12

13

14

15

CB000O1HBIE MEXAHUYECKHE KOJICOAHNUS.
["apmonundeckue KojicOanus. Y paBHEHHUE
rapMoHU4YecKkux kojebanuii. [Ipespaienue
SHEPTUU

Jlaboparopnas pabota «Vccrnenoanue
3aBUCUMOCTH TIEPHO/Ia MAJTBIX KOJIeOaHU
rpy3a Ha HUTH OT JUTMHBI HUTH ¥ MacChl
rpy3a»

Konebarenbublit KOHTYp. CBOOOIHBIE
ANEKTPOMArHUTHBIEC KOJeOaHus B UACATbHOM
K0JIe0aTeIbHOM KOHTYpE. AHAJIOTHS MEXTY
MEXaHHYECKUMH U 3JICKTPOMArHUTHBIMHU
KOJICOaHHSIMU

®opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPTUU B UJICaTHHOM KOJIeOaTeIbHOM
KOHTYpE

bubmuorexa [JOK
https://m.edsoo.ru/ff0caf06

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb820

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




IIpencraBnenue o 3aTyxaromux KojaeOaHHsIX.
BoiHyXI€HHBIE MEXaHUYECKUE KOJICOAHMUSL.

bu6mmoreka [IOK

16 Pe3onanc. BeinyxneHnbie https://m.edsoo.ru/ffOcbb86
3JIEKTPOMArHUTHBIE KOJIEOaHHS
[Tepemennsbiii Tok. CuHYCOMIATBHBIN
17 MepeMEeHHbIN TOK. MOIIHOCTh MEPEMEHHOTO bubnuorexa [JOK
TOKa. AMIUIUTYTHOE U AEUCTBYIOLIEE https://m.edsoo.ru/ffOcbd34
3HAYEHHUE CUJIbI TOKA U HAIIPSHKEHUS
13 Tpauchopmarop. [IponsBoacTso, nepegayua
U IOTpebIeHNEe PIEKTPUUECKON SHEPTrun
Y CTpOICTBO U IPAKTUYECKOE IPUMEHEHUE
19 JJIEKTPUYECKOTO 3BOHKA, T€HEpaTOpa bubmorexa HOK
. https://m.edsoo.ru/ff0cc324
MIEPEMEHHOT0 TOKA, JIMHUM 3JIeKTponepenay
DKOJIOTM4eCKHE PUCKU IIPU IPOU3BOJCTBE
20 anekTposHepruu. KynbTypa ucnoiab3oBaHus
AJEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HU
MexaHuuecKkne BOJIHBI, YCIOBUS
o1 pacnpoctpanenus. [lepuon. CkopocTth bubnuoreka [IOK
pacrpocTpaHeHus U JJIUHA BOIHBL. https://m.edsoo.ru/ffOcca54
[Tonepeunsle ¥ MPOI0JIbHBIE BOJTHBI
” 3ByK. CKOpOCTh 3ByKa. | pOMKOCTH 3ByKa. bubnmnorexa [JOK
BeicoTa Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
o DIEeKTpOMarHuTHBIE BOJIHBI, UX CBOMCTBA U bubnnoreka [JOK
ckopocTs. IlIkana 371eKTpOMarHMTHBIX BOJIH https://m.edsoo.ru/ffOccfeQ
24 [IpuHIMIBI pagUOCBSI3U U TEIEBUACHHUS.
PazButue cpencts cBs3u. Paguonokamus
25 Kontponbnas padota «KonebaHust 1 BOJTHBDY bubmorexa HOK

https://m.edsoo.ru/ff0cc6f8




[IpsimonuHeitHOE pacpocTpaHeHHEe CBETa B

bu6mmoreka [IOK

26 OJIHOPO/IHOH cpezie. ToueuHbli UICTOUHUK
AHOPOAHONM EPEA https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera
OtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS
27 cgeta. [locTpoenue n3o06pakeHi B IIIOCKOM bubmmorexa [TOK
’ P P https://m.edsoo.ru/ff0cd4e0
3epkaie
IIpenomienue ceera. [lonHoe BHyTpeHHEE
28 otpaxkenue. [IpenenpHbI yroi DOJIHOTO buGnnorexa LIOK
P P yr https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaKEHUS
29 Jlaboparopnas padota «3mepenue bubnnoreka [JOK
IoxKasareJis IPEJIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
Jlunzel. [loctpoenne n3obpaxeHuii B TMH3E.
30 dopMyia TOHKOW JTUH3BI. Y BEIUYCHHE bubmmorexa [TOK
PMY. ) https://m.edsoo.ru/ffOcddle
JIUH3BI
31 Jlaboparopnas pabota «Vccrnenoanue
CBOMCTB M300paKEHUH B TMH3AX
Hucnepcus ceeta. ClokHbIN cocTaB 0€10ro
32 cgera. [[Ber. JlabopaTopHas pabora
«HabnroieHue aucnepcuu CBeTa
13 WnTtepdepennus creta. Judpaxnus ceera. bubnuoreka [IOK
JudpakionHas pemeTka https://m.edsoo.ru/ffOced22
34 IlonepeyHOCTh CBETOBBIX BOJIH. bubmuoreka [IOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpuOOPHI U yCTPOMCTBA U
yCIOBUS MX O€30MacCHOTO MPUMEHEHUS
I'paHUIBI TPUMEHHUMOCTH KJTACCHYICCKOM
. bubmuorexa [JOK
36 MexaHuku. [locTynarel crienuanbHON TEOpUH

OTHOCHUTCIBHOCTHU

https://m.edsoo.ru/ff0cf862




OTHOCHUTENIHLHOCTD OOJHOBPEMCHHOCTH.

bu6mmoreka [IOK

37
3ame]JIeHHEe BPEMEHHU U COKPAILEHUE JJIUHBI https://m.edsoo.ru/ffOcfa42
DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKOMN
38 yacTULbl. CBSA3b MAcChl C SHEPTHEN U bubmmorexa LIOK
Hel- P https://m.edsoo.ru/ff0cfc68
UMITYJICOM. DHEPrusi MOKOs
39 Kontponsnas padora «OnTrka. OCHOBBI bubmumoreka [IOK
CIIELIMAIBHON TEOPUHU OTHOCUTEIBHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. opmyna [Mnanka. DHeprus u bubnnoreka [JOK
UMIyIbC (OTOHA https://m.edsoo.ru/ffOcfe16
Al OTtkpsiTHE U HccaenoBanue Gpororddekra. bubnuorexa [JOK
Omnertel A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akonbl poTtodddekra. YpaBHEHUE
42 OnHmreitna 1 porodddexra. «Kpacnas bubmmorexa LOK
FBP https://m.edsoo.ru/f0d01 Se
rpanuia» Gorodddexra
43 Hasnenue ceera. OnwiTel [1. H. JleGenena. bubnunoreka [JOK
XuMuyeckoe IeHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHuyeckue ycTpoiicTBa U MPaKTUIECKOE
44 npuMeHeHue: (HoTorNeMeHT, GOTOAATUHK,
CONHeYHas OaTapesi, CBETOUOT
45 Pemenue 3agad nmo reme «1€MEHTHI bu6mmoreka [IOK
KBAaHTOBOU ONTHKW https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITE
46 Pezepdopaa mo paccesHuio o-4actu bubmmorexa [TOK
peopratiop t https://m.edsoo.ru/ff0d09 1a
[Inanerapnas mozens aToma
bubnmnoreka [JOK
47 [Toctynatel bopa 1

https://m.edsoo.ru/ff0dOafa




48

49

50

W3nydenue u nornoiieHue GOTOHOB MpH
IIEPEXO0I€ aTOMA C OJJHOTO YPOBHS SHEPIUH
Ha Jpyrou. Buasl ciekTpos

BomnHoBEIe cBoiicTBa yacTuil. BoaHEI fe
bpoiina. KopnyckyinsipHO-BOJIHOBO#
nyanu3Mm. CIIOHTaHHOE U BBIHY)KJICHHOE
W3IIy4eHUE

OTKpBITHE PaIMOAKTUBHOCTH. OIBITHI

Pesepdopna o onpenenenuto cocraBa
PaAMOAKTUBHOTO U3TyYEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dOafa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dOca8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CoiicTBa anb(a-, 6era-, raMmma-u3ITydeHUsI.
Bmmsguane PAAOAKTUBHOCTH HA KUBBIC
OpraHU3MbI

52

OTKpbITHE IPOTOHA U HEWTpOHA. M30TOMBI.
Anbda-pacniaz. DIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnan. ['amma-
U3Jy4yeHue

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

53

DHeprus cBA3M HYKJIOHOB B sipe. SnepHbie
peakuuu. Snepusiii peaktop. [Ipodaemsl,
IIEPCIEKTHUBBI, SKOJIOTUYECKHUE ACTIEKTHI
SIIEPHOMN YHEPTETUKH

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

54

DneMeHTapHble yacTulbl. OTKpBITHE
MO3UTPOHA. MeTO 16l HAOTIOIEHUS U
pEerucTpanuu JI€MEHTAPHBIX YaCTHII.
Kpyrusiit cton «®yHaaMmeHTanbHbIe
B3auMoecTBUA. EquHCTBO dusnueckoit
KapTUHBI MUPay

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

55

Oransl pa3BuTus acTpoHoMuu. [IpukiagHoe
Y MHUPOBO33PEHYECKOE 3HAYCHUE




56

actpoHomMuu. Bun 3BE3mHOTO HEba.
Co3sBe3nus, spkue 3BE3/1bl, IUIAHETHI, UX
BuauMoe asmxkenue. ConHedHas cucTteMa

Counuie. ConHeunast akTUBHOCTE. McTOUHUK
sHeprun CoJiHIIA U 3BE3]T

57

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTHKU.
3BE3bI ITTaBHOM I10CIIEA0BATEILHOCTH.
Buytpennee ctpoenue 38€31. COBpeMEHHbIE
MIPEACTABJICHUS O MPOUCXOKICHUU 1
sporonuy CoJIHIA B 3BE3]T

58

Muneunsiii [lyte — Hama I'anakTuka.
[Tonoxenue u npuxenne CosHua B
l'anaktuke. I'amaktuku. YEpHbIE NBIPHI B
s,Ipax rajJakTHK

59

Bcenennas. Pa3zoeranue ranaktuk. Teopust
Bonpmioro B3peiBa. PenukroBoe nsinydeHue.
MeraranakTuka

60

61

Hepemennsie npobieMbl aCTpOHOMUU

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMMUHU U aCTPOPHUIUKI

62

O6o06matonuii ypok. Ponb gpusuku u
ACTPOHOMHUHU B SKOHOMHUYECKO,
TEXHOJIOTHYECKOM, COITTATEHON 1 dTUYECKOMN
cdepax AeaTeTbHOCTH YeTOBeKa

63

O6o06matomuit ypok. Poib u mecto pusuku
1 aCTPOHOMHH B COBPEMEHHOM Hay4YHOUN
KapTUHE MHpa




O6o06maromuii ypok. Ponb ¢puzudeckoit

64 TeopuH B (POPMUPOBAHUY TPEACTABICHUHN O 1
¢bu3nveckoii KapTUHE MUpa
O6o0maromuii ypok. Mecto pu3n4ecKoi
65 KapTUHBI MUpPA B O0IIEM ALY COBpCMfHHBIX |
€CTECTBEHHO-HAYUHBIX MPE/ICTaBICHUI O
npupoje
66 PesepBHbIil ypok. MaruutHoe noie. 1
DNeKTpOMarHuTHasi UHIYKIUS
67 PesepBHblit ypok. OnTrka. OCHOBBI |
CTIEUANBHON TEOPHH OTHOCUTEIIEHOCTH
68 Pesepnbiii ypok. KBantoBas ¢pusuka. 1 bubmuorexa [JOK
DIeMEeHTHl aCTPOHOMUU H aCTPOPHU3INKU https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NnmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

JleMoHCTpUpOBaT, Ha NpUMEpax pojib U MecTo (GU3HKU B
10.1 dbopMUPOBaHUN COBPEMEHHON HayYHOW KapTUHBI MUpPa, B Pa3BUTUHU

COBPEMEHHOM TEXHUKH U TEXHOJIOTHI, B IPAKTUYECKOU AEATEIbHOCTH

Jmonen

Y4UTHIBaTh IPAaHUIIBI IPUMEHEHUS N3YUEHHBIX (PH3UUECKUX MOJICICH:
MaTepHaibHas TOYKa, WHEpIHUAIbHAS CUCTeMa OTCuéTa, abCOIOTHO
10.2 TBEPAOE TEJI0, UJICAIbHBIN I'a3; MOJEIINA CTPOCHHMSI I'a30B, )KUIKOCTEN 1
TBEPABIX TEJ, TOYCHHBIN BJIEKTPUUECKUN 3apsii — IpH pelIeHUU

duznyecKux 3a1a4y

PacnioznaBaTh ¢u3nueckue siBaeHus (IpoLecchl) U 0ObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KUHETHYECKOU TEOpUH
CTPOCHHsSI BelleCTBA M JJIEKTPOAMHAMUKHU: paBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHENHHOE IBUKEHUE, CBOOOIHOE Ma/leHUe
T€J, IBWKEHUE IO OKPYXHOCTH, WHEpLUs, B3aUMOJEHCTBHUE TEI;
103 nuhdy3usi, OpOYHOBCKOE [IBH)KEHHME, CTPOEHHE JKUJIKOCTEH H
' TBEPABIX TeJl, U3MEHEHHe o00bEMa TeJ NpU  HarpeBaHUU
(oxJIaX/IeHUH), TEIUIOBOE paBHOBECHE, MCIapeHHe, KOHAEHcalus,

IJIaBJ€HUE, KpUCTAIM3alMs, KWUIIEHHe, BIIAXKHOCTh BO3/1yXa,

MOBBIIICHWE JaBJICHMUS] ra3a MpPU €ro HarpeBaHWU B 3aKPHITOM

cocyle, CBf3b MEXIy IlapaMeTpaMu COCTOSIHHA ras3a B

H3o0IIponeccax; JICKTpU3aus T, B3aUMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE JBMKCHUE, HCHOJb3ysd (U3NYECKUe
BEJIMYMHBI: KOOPJMHATA, MyTh, IEpEMEIIECHNE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CHJIa, HMIIYJIbC Tella, KUHETHYecKas DJHeprus,
10.4 NOTEHIMAJIbHAs HHEPIus, MeXaHudeckas paboTa, MeXaHHYecKas
' MOIIHOCTh; TMpPH OMHMCAHUHM IMPABUIBHO TPAKTOBATh (HU3NUECKUN
CMBICTT HCIOJB3YEMBIX BEIMYMH, UX OOO3HAYEHUS U EAUHMUIIBI,

HaXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (U3NYECKYIO BEIUUUHY

C ApYT'uMHU BCINYHUHAMU




10.5

OnuceiBaTh M3y4YCHHBIC TEIUIOBBIC CBOWCTBA TEI W TEIUIOBHIC
SIBIICHUS, HUCHOJB3YyS (U3MUCCKHUE BCIWYHMHBI: JaBJICHUE Ta3a,
TEeMIepaTypa, CpeAHsss KHHETHYeCKas JHEPrus XaOoTHYECKOTO
JBYDKEHHUSI MOJICKYJI, CpEIHEKBaJpaTHYHas CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHss OSHeprus, paborta rasa,
KOd((PUIMEHT TOJIE3HOTO JCUCTBUS TEIJIOBOTO JBUTATENS;, IMpPU
ONMUCAaHWKM  TPABWIBHO  TPAaKTOBaTh  (DU3MYECKUH  CMBICIH
UCIIOJIb3YEMbIX BEJIMYUH, UX O003HAYCHHS W CAMHUIIBI, HAXOIHWTh
GbopMyJibl, CBSA3BIBAIONIUME JAHHYIO (QU3UYCCKYI0 BEIHYHUHY C

JPYTAMH BEJIUYUHAM

10.6

10.7

OnucelBaTh M3yYEHHBIE DSJIEKTPUYECKHE CBOMCTBAa BEILECTBA MU
DIIEKTPUUYECKUE SBICHHUS (IIPOIECCHI), HCIONB3YS (U3NIECKUE
BEIIMYUHBI:  DJICKTPUYECKUM  3apsl,  DIEKTPUYECKOe  IIOIeE,
HaIPsOHKEHHOCTD 11071, MOTEHLMAJ, Pa3sHOCTb IIOTEHLHUAJIOB; IIPH
OIIMCAaHWM  NPABUIBHO  TPAKTOBATH ¢uznyeckuit  CMbICI
UCMOJIb3yeMbIX BEJIUYMH, UX O00O3HAYEHMs U €AMHUIIbI; YKa3bIBaTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BEIMUUHY C IPYTUMHU

BCJIIMYNHaAMU

aHaATU3UPOBaTh (PU3UUECKUE TPOLECChl U SBJICHHUS, HCIONb3Ys
¢u3nyecKkre 3aKOHbl U MPUHIUIBL 3aKOH BCEMHUPHOTO TIAroTeHus, I,
IT u I1I 3axons! HpIOTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPI UM,
3aKOH COXPaHEHHUs UMITYJIbCA, IPUHLIMII CYIIEPIIO3ULIUU CUJL, TPUHIIUIT
paBHOIIpaBUsA HMHEPLUMAIBHBIX CUCTEM OTCYETA; MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHIO CTPOCHUS BEILIECTBA, TA30BbIE 3aKOHBI, CBI3b
CpeIHEW KMHETHYECKOW SHEpPruM TEIUIOBOIO JABMKEHHUS MOJIEKYJ C
abCOIIOTHON TeMIlepaTypoid, epBbI 3aKOH TEPMOJNHAMHKH; 3aKOH
COXpaHEHMsI IEKTPUYECKOro 3apsjaa, 3akoH KyroHa; mpu 3tom
pas3InyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MaTeMaTHUECKOe

BBIpaXEHHE U YCIOBUS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH

10.8

10.9

OOBSCHATH OCHOBHBIEC TPUHIUIBI JCHCTBUS MAIWH, NMPUOOPOB U
TEXHHUYECKUX YCTPOWCTB; pazIu4aTh YCJIOBUS WX O0€30MacHOTO

HCIIOJIb30BaHUS B IOBCEAHEBHOM KHU3HU

BEIIOTHATE SKCMIEPUMEHTHI TI0 UCCIIEIOBAaHUIO (PU3UYECKHX SBICHUIN
" OpoHecCoOB € UCIIOJIb30BAHUCM IPSAMBIX U KOCBCHHBIX H3MepeHHI>'I;
pu ATOM GOPMYITUPOBATH POOIEMY (3a/1a4y) ¥ THIIOTE3y Y4eOHOTO
OKCIIEpUMEHTa,  CcOOMpaTh  YCTAHOBKY W3  MPEUIOKEHHOTO

000pyI0BaHUs, IPOBOAUTH OIBIT U POPMYIHUPOBATH BHIBOIBI




10.10

OcymiecTBiIATh TpsSAMble W KOCBEHHBIE H3MEpeHHs (PU3MUECKUX
BEJIMYMH; TIPU 3TOM BBIOMPATh ONTHMAJbHBIN CIOCO0 M3MEpEeHUus U

HCIIOJBb30BaTh U3BCCTHBIC MECTOAbI OLICHKHU l'IOl"pCH.IHOCTCfI I/ISMCpCHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3MUECKUMU BEIHMYMHAMHU C
WCIIOJIb30BAaHUEM MPSAMBIX H3MEPECHHIA, IIPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DHKCHpPOBaTh PE3yJbTaThl IMOJYYCHHOH 3aBHCHMOCTH
(GU3HYECKUX BETUYHH B BUJIC TAOIUI] U TPAUKOB, IEIATh BBIBOIBI IO

pe3yJsibTaTaM MCCIIEA0BaHUs

10.12

10.13

10.14

CobOmtonate mpaBuiaa 0e€30mMacHOrO0 TpyAa TMpH  MPOBEACHUU
UCCIICIOBaHUH B paMKax yd4eOHOro JKCIIEPUMEHTa, Y4eOHO-
UCCIIE/IOBATEIbCKON M IPOCKTHOM JICSTEIFHOCTH C UCIOJIb30BaHHEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a0OpaTOPHOTO 000PYI0BaHUS

Pemarp pacu€rHble 3a1a4u ¢ IBHO 33JJaHHON (PU3UYECKOM MOJIENbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI W MPHHIIMITEI; HA OCHOBE aHAIIM3a
YCIIOBUSL 3aJa4dl  BBIOMPATh (PU3UYECKYI0O MOJIEIb, BBIICIATH
dbuznyeckue BeIMUUHbI U POPMYJIIbl, HEOOXOIUMBIE ISl €€ pelIeHHUs,
OPOBOAWTH pacuéThl M OLEHUBATh pPEAJbHOCTh IOJYYEHHOTO

3HaYeHUs! PU3NYECKON BETUUUHBI
Pemate  KayecTBEHHBIE  3aJauu:  BBICTPAWBaThb  JIOTHYECKH
HEIPOTUBOPEUYUBYIO LIETIOYKY PACCYKIEHUIN C OIIOPON HA U3YUYECHHBIE

3aKOHBI, 3dKOHOMCPHOCTH U (bI/I3I/I‘leCKI/Ie SABJICHUA

10.15

Hcnonp3oBaTh Mpu pelIeHUH Y4eOHBIX 3aJad COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJOIMU JUIsl TOUCKA, CTPYKTYpPHPOBAHUS,
UMHTEpIpeTallii U IMpeJCTaBIeHUs] yUeOHOH M Hay4YHO-TIOMYJISIpHON
nH(pOpMaLKH, MTOJYYEHHON U3 pa3IuYHbIX UCTOYHUKOB; KPUTUUECKH

aHAJIM3UPOBATh MOJIy4yaeMyro HH(DOpMaIuio

10.16

10.17

[TpuBOIUTE MpPUMEPHI BKJIaJa POCCUMCKUX M 3apyOEKHBIX yUEHBIX-
(GU3UKOB B pa3BUTHE HayKH, OOBSCHEHUE MPOIIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTUC TCXHUKU U TEXHOJIOTUi

Mcrnonb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOU
KU3HU JuId  o0ecriedeHHus O€30MacHOCTH Tpu  OOpalleHuu ¢
npubopaMi U TEXHUYECKUMM YCTPONCTBAMH, JIsi COXpaHEHHs
310pOBbsl M COOJIONIEHUS] HOPM SKOJIOTMYECKOTO IOBEJIEHHS B

OKpYKarollen cpene

10.18

PaGoTaTh B rpyImie ¢ BHIITOJIHEHUEM PA3IUYHBIX COLUATIBHBIX POJIei,
IUTAHUPOBaTh  paboTy TPYIIbI, palMOHAIBHO  PACHpelnessTh

0053aHHOCTU U IJIaHUPOBATL ACATCIBHOCTL B HCCTAHAAPTHBIX




11 KIIACC

CUTyalludX, aJICKBATHO OLICHHWBATH BKJIAJ KaXKA0r0 U3 YYACTHUKOB

TPYNIBL B PEeLICHHE pACCMAaTPUBAEMON MTPOOIIEMBI

Kon
MpOBEPAEMOro
pe3yJbTara

11.1

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMMmal CpeaHEro oﬁmero 06pa3OBaHI/Iﬂ

JleMoHCTpHpOBaTh Ha IpUMEpax poJib M MeCTO (U3UKH B
(dbopMUPOBaHUN COBPEMEHHON HayYHOW KapTHHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKH U TEXHOJIOTHI, B MPAKTUYECKOU AEATEIbHOCTH

JOJIEH, LIEJIOCTHOCTD U €IMHCTBO (PU3NYECKOM KApTUHBI MUpa

11.2

11.3

Y4UTHIBATh IPaHUIIBI IPUMEHEHUS N3Y4EHHBIX (PH3MUECKUX MOJICICH:
TOYEYHBIN 2JIEKTPUYECKUN 3apsij, siiepHast MOJIEb aTOMa, HyKJIOHHAs!

MOJECJIb aTOMHOI'O A[pa IIpu pCIICHUN (I)I/I?»I/I‘ICCKI/IX 3aJa4

PacrioznaBath ¢u3nveckue siBjacHUS (MPOIECChl) U OOBSACHATHh UX HA
OCHOBE 3aKOHOB JJIGKTPOJUHAMUKM UM  KBAaHTOBOW  (DM3HKH:
DIIEKTPHYECKasl TPOBOAMMOCT, TEIUIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE  JIEHCTBHS  TOKa,  B3aMMOJACHCTBHE  MarHUTOB,
AIIEKTPOMArHUTHAS WHAYKIUSA, ICHCTBHE MArHUTHOTO IO Ha
MPOBOAHUK C TOKOM M JBWKYIIUICS 3apsifi, SJIEKTPOMArHUTHBIE
KojeOaHusT W BOJIHBI, NPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeTa,
OTpakeHHe, NpeJoMJIeHUe, UHTeppepeHuus, audpakuus U
HOJISIpU3aLUs CBETA, JHUCIEepCchs CBeTa, (PoToaNeKTpruuecKuil s ekt
(poroaddexT), cBeTOBOE AaBlIeHHWE, BO3ZHUKHOBEHUE JIHMHEHYATOTO
CIeKTpa aToMa BOJOPOJA, CCTECTBEHHas H HWCKYCCTBEHHas

pPaarnOaKTUBHOCTD

114

OnuceiBaTh W3y4YEHHBIE CBOWCTBA BemIeCTBa (JIEKTPUUECKHE,
MarHUTHBIE, ONITUYECKUE, DIEKTPUIECKYIO IIPOBOIUMOCTD PA3IIUYHBIX
Cpel) © DOIEKTPOMAarHUTHBIE SBJICHHS (IIPOLIECCHI), HCIOIB3YS
(du3MYeCKUe BEIUYHMHBI: DJICKTPHYSCKUW 3aps), Cujia TOKa,
JJIEKTPUIECKOE  HAMPSIKCHHE, OJJCKTPHUECKOE COMPOTHBIICHUE,
pasHocth moreHmanos, J/IC, pabota Toka, HHIYKIUS MarHUTHOTO
noins, cuina Amrmepa, cuina JlopeHIa, WHIYKTUBHOCTHh KATYIIKH,
AHEPrus JIEKTPUUECKOr0 M MarHUTHOTO TOJeH, mepuoa U 4acTtoTa
KoJieOaHui B KoJIeOaTEIIbHOM KOHTYpE, 3apsij U CHJIa TOKa B ITPOIIecce

TFapMOHUYECKUX  JJCKTPOMAarHUTHBIX  KojeOaHMH,  (oKycHOe




11.5

pacCTodHNUC U ONTUYCCKAsA CUJia JIMH3bI, IIPpHU OMMMCAHWUHN IPABUJIBHO
TPAKTOBAThH (1)I/I3I/I‘-IGCKI/H>'I CMBICJI HCIOJIb3YCMBIX BCJIIMYUH, HUX
0003HaYeHUsT U CIWHUIOBI; YKAa3bIBaTb (l)OpMy.]'II)I, CBs3bIBAaIOIINEC

JaHHYI0 (PU3NYECKYIO0 BETUUYUHY C JPYTMMH BETUUHMHAMU

OnuceiBaTh  WM3yYEHHBIE KBAaHTOBBIC SBIEHUS M IIPOLECCHI,
UCIOJb3Ysl (PU3UUECKHUE BEIUYMHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX
BOJIH, JJTUHA BOJHBI M YacTOTa CBETAa, SHEPTUS U MMITYJIbC (HOTOHA,
IIEpHO/JI II0JIypaciajia, JHEPTUs CBA3U aTOMHBIX SJ€P; IPU ONIMCAHUU
IOPAaBWJIBHO TPAaKTOBaTh (PU3UYECKHH CMBICI  HCIOJIb3YEMbIX
BEJIMYMH, MX OO0O3HAueHUs M EIUHMIIBI; YyKa3blBaTh (HOPMYIIbI,
CBS3BIBAIOIINE JAaHHYIO (U3MUECKYI0 BEIMYHUHY C JPYTHMH

BEIWYHUHaAMU, BBIYHUCIATHh 3HAYCHUC (1)I/I3I/I‘16CKOI>'I BCINYUHBI

11.6

11.7

11.8

AHanu3upoBath (pU3MYECKHE TPOLECCHl M SBJICHUS, HCHOJIB3Ys
¢u3nyeckue 3aKOHbl M NPUHUMOBL  3akoH OMa, 3aKOHBI
[OCJIEIOBATEIBHOTO M MapajuleIbHOI0 COEAMHEHUS IPOBOJHHUKOB,
3akoH J[xoyns — JIeHna, 3aKOH 2J€KTPOMArHUTHON MHAYKIUH, 3aKOH
IPSIMOJIMHEHHOT O pacpOCTPaHEHUS CBETA, 3aKOHBI OTPAYKEHUS CBETA,
3aKOHBI  IIPEJIOMJIEHUS CBETa, YypaBHEHME OWHINTEWHa U
dorosdexra, 3aKOH COXpPAHEHUS OHHEPrHUH, 3aKOH COXpPAHEHHS
UMIIyJIbCa, 3aKOH COXPAHEHUs DJJIEKTPUYECKOro 3apsija, 3aKOH
COXpaHEHHs MaccoBOrO 4Mcia, MHocTyldarsl bopa, 3akoH
PaAMOAaKTUBHOIO pachajga; IOpH 3TOM pPa3jaudarbh CJIOBECHYIO
(bOopMyIUPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAXKEHHUE U YCIOBUS

(rpaHuLbl, 006J1aCTH) TPUMEHUMOCTH

OHpeI[eJ'ISITL HaIlpaBJICHUC BCKTOpAa HWHAYKIUHU MArHuTHOI'O IIOJIA

MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

CTpouTh ¥ ONHUCHIBATH U300pPKEHHE, CO3aBAEMOE TUIOCKHM

3epKajgoM, TOHKOW JIMH30M

11.9

11.10

BBINOTHATE SKCIIEPUMEHTHI IO UCCIeI0BAaHUIO (PU3NUECKUX SBJIECHUIN
U TIPOIIECCOB C HCIOIb30BAHUEM IMPSIMBIX U KOCBEHHBIX U3MEPEHHIA;
pu 3ToM (GOpMYIHPOBATE IPOOIEMY (3a/1a4y) U TUIOTE3Y YUeOHOTO
HKCIEpUMEHTa,  cOoOUpaTh  YCTAaHOBKY W3  MPEUIOKEHHOIO
000py0BaHusl, IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

OcymiecTBIATh HpsSMbIE U KOCBEHHBIE H3MEpeHHs (PU3MUECKUX

BEJIMYMH; MPU 3TOM BbIOMpATh ONTHUMAJBHBIM COCO0 M3MEpPEHUsS U

HCIIOJB30BaTh N3BCCTHBLIC MCTOAbI OLICHKHA HOFpeH_IHOCTGI\/‘I I/IBMepeHI/Iﬁ

11.11

HCCJ’ICI{OBaTB 3aBHUCHUMOCTH (1)I/ISI/I‘IGCKI/IX BCJIIMYHH C UCIIOJIb30BAHUEM

IOpSAMBIX WM3MEPEHUM; IIPU OTOM KOHCTPYUPOBATh YCTAHOBKY,




(buKCUpOBaTh pe3yibTaThl MOJYYCHHOH 3aBUCHUMOCTH (PU3NYECKHUX
BEJIMYMH B BUJIE TaOIUIl U TPpa)UKOB, IeTaTh BBIBOJIBI IO pE3yIbTaTaM

Hucciaca0oBaHusA

11.12

11.13

CobOmoaTte mpaBuia 0O€30MACHOTO TpyAa TMpPH TPOBEACHHUH
UCCICOBaHUI B paMKax y4eOHOro OSKCIEpUMEHTa, Yy4eOHO-
UCCIIeI0BATEIILCKOW U TPOCKTHOM IEATEILHOCTH C HCIIOIb30BaHHEM

U3MEPUTENIbHBIX YCTPOICTB U J1abopaTOpHOTO 000pyH0BaHUS

Pemate pacu€rHble 3a1a4M ¢ ABHO 33JaHHOHN (PU3NYECKOI MOJIEINBIO,
HCIIOJIb3YA (1)I/I3I/I‘-IGCKI/IC 3aKOHBI U NPHUHOMWIIBI; HA OCHOBC aHAJIM3a
yCIOBHS 33Ja4d  BBIOMpaTh (U3UYECKYI0 MOJENb, BBLIEIATH
¢du3nyeckre BeJIMYUHBI U (POPMYJIIbl, HEOOXOAUMBIE 1151 €€ pelIeHus,
IMPOBOANTDH paCLIéTI)I N OLOCHUBATH PCAJBHOCTb IOJYYCHHOI'O

3HAYCHUS (PU3NICCKON BETUIHHBI

11.14

Pemlate  kauecTBEHHbIE  3aJa4d:  BBICTPAauMBATh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKJICHUM C ONTIOPOM HA U3yUYECHHbBIE

3daKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘IGCKI/IC SABJICHUA

11.15

Hcnonb3oBaTe MpHU pelIeHMM Y4eOHBIX 3a/ad COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJOIMU JUIsl TMOWCKA, CTPYKTYpPHpPOBAHUS,
UHTEpIIpETallMi U TPEICTaBICHUS y4eOHOW M HAy4YHO-IOMYJISIPHON
nMH(pOpMaLKH, [TOJIYYEHHON U3 pa3IuYHbIX UCTOYHUKOB; KPUTUUECKH

AHAJIU3UPOBATD MOJIYYACMYIO I/IH(l)OpMaI_II/IIO

11.16

11.17

11.18

11.19

OOBSACHATH MPUHLMIIBI ACUCTBUS MAalllMH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3ianyaTh YCIOBHsS MX O€30MacHOrO HCHOJIb30BAHUS B

OBCEIHEBHON KU3HU

[TpuBOANTE MpHUMEpPH! BKJIAZa POCCUNHCKUX U 3apYOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B O0BSICHEHUE MTPOLIECCOB OKPYKAIOLIETO

MHpa, B Pa3BUTHUEC TCXHUKH U TEXHOJIOTHI

Hcnonp3oBaTh TeOpeTHUYECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOM
KU3HM I OoOecrieueHHs O€30MacHOCTH TpU  OOpameHuu ¢
npubopaMu W TEXHHYECKUMH YCTpOMCTBaMH, IJIsl COXpaHEHUs
30pOBbSI M COOJIOIGHUSI HOPM SKOJIOTMYECKOTO IOBEJICHHUS B
OKpYKalolleu cpene

PabGotaTh B rpymme ¢ BBIIOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  TPYMNbl, PAlUOHAIBHO  PACHPENEINATh
00s3aHHOCTM ¥ IUIAHUPOBATh JIEATENILHOCTh B HECTaHJAPTHBIX
CUTyalUsiX, aJICKBaTHO OIICHWBATh BKJAJ KaXIOTO W3 YYaCTHUKOB

TPYIIBI B PEIICHUE pacCMaTpuBaeMOi MPOOIeMBbI




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

pasaejaa 3JIECMECHTA

Kon Kox npoBepsiemoro

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METO/JIbI HAYYHOI'O ITIO3HAHUA

1.1

1.2

®usuka — Hayka o npupoxae. Hayuneie
METO/1bI II03HAHUS OKpYsKarouero Mupa. Poip
JKCIIEPUMEHTa U TEOpUM B  Ipolecce

MIO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (pr3mke

MogenupoBanue (U3HYECKUX SBICHUH W
IIPOLIECCOB. Hayunsie TUIIOTE3BI.
®u3nyecKkue 3aKOHbl M TEOpHH. | 'paHuUIbI
OPUMEHUMOCTH  (U3UYECKUX  3aKOHOB.
[IpuHnmn coorBerctBud. Pome m mecto
¢u3ukn B (QOPMHUPOBAHUU COBPEMEHHOM
Hay4HOW KapTHHBI MHpa, B IPAKTUYECKOH

JIeTEIbHOCTH JTI0AeH

MEXAHHKA

2.1.1

2.1

2.1.3

KMHEMATHKA

Mexanunuaeckoe IBYKEHHUE.
OTHOCHUTENBLHOCTD MEXaHUYECKOTO

neuxkeHus. Cucrema orcuéra. TpaekTopus

[lepemenienue, cKOpoCTh (CPEIHSS CKOPOCTh,
MIHOBEHHass  CKOpPOCTb) M YCKOpEHHE
MaTepUalbHON TOYKH, MX IMPOCKIUU Ha OCH
CUCTEMBI KOOPJAMHAT. Cnoxenue

MIEpEMENICHUH U CIIOKEHUE CKOPOCTEN

PaBrOMepHOE u PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE IBKECHUE. I'padpuxu
3aBUCHUMOCTH KOOpJMHAT, CKOPOCTH,
YCKOPEHMUH, IIyTH U IIepeMelleHus

MaTepUaIbHOU TOUKH OT BpEMEHU




2.1.4

2.1.5

2.1.6

2.1.7

CBoOoaHoe majienue. Y CKopeHue

CBOOOJHOTO IMaECHUSA

KpusonnueliHoe nBukeHue. PaBHOMepHOE
JIBVKCHHE  MAaTepUaJbHOM  TOYKM  IIO
OKPY’KHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAs
CKOpPOCTb. ITepuon u 4acToTa.

LlenTpOoCTpeMHUTEIIFHOE YCKOPEHHE

TexHudyeckue  yCTpOMCTBA:  CHMAOMETP,
JBUKCHHE CHaApsIOB, LICTMHBIE M PEMEHHBIE
nepegadu

[IpakTueckue paboTHL. Wsmepenue
MIHOBEHHON  ckopoctH.  MccnepnoBanue
COOTHOIIICHHU A MCKOY nyTiaMHU,
IIPOHMJCHHBIMU TEJIOM 32 IOCIJIE0BATEIbHBIE
paBHBIE  MPOMEXYTKH  BpPEMEHH  IIpU
PaBHOYCKOPEHHOM JIBJKEHUHM C HadaJbHOU
CKOpPOCTBIO, paBHOW Hymwo. H3ydeHue
JIBUKCHMSI IIApUKa B BA3KOH JKHUIKOCTH.
WN3ydyenune nBukeHus Tena, OpOLIEHHOIO

TOPHU30HTAJIBHO

22

221

222

JMHAMUKA

[IpuHnun  otHOcurensHOCTH — [anmires.
IlepBeii 3axkoH HeroTona. MuepuuanbHbie

CHUCTEMBI OTCUETA

Macca tena. Cuna. [IpuHnyn cynepno3sunuu

CHUJI

223

224

Bropoii 3akoH HeroTOHa M1 MaTepUalbHON
TOYKM B HMHEPUHAIBHOM CHUCTEME OTCYETA
(UCO). Tperuit 3akoH HproToHa mns
MaTepHUaIbHbIX TOUEK

3akoH  BceMHpHOro Tsarorenus. Cuna

TSXKCCTH. HepBasI KOCMHYCCKAsA CKOPOCTD.

Bec Tena

225

Cuia ynpyroctu. 3akoH ['yka




2.3

22.6

227

Cuna tpenusa. Cyxoe Tpenue. Cuna TpeHUs
CKOJIB)XCHUA u cHhJIa TPCHUA IIOKOA.
Koaddunuent tpenus. Cuma conpoTuBiieHus

IIpH ABMIKCHUU TEJIa B ) KUAKOCTH HUJIM I'a3C

[loctynarenbHoe U BpaliaTeiabHOE ABHXKEHNE

a0COJIIOTHO TBEPOTO TeJa

228

MOMEHT CuJIbl OTHOCUTEIBHO OCH BpPAIICHHUS.
[liteuo cunel. YciioBust paBHOBECUS TBEPAOTO
tena B UCO

229

2.2.10

TexHuueckue YCTpOﬁCTBaI INOAIIMITHUKH,

ABMIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[IpakTuueckue padboTsl. M3yuenue nBmKeHUS
Opycka MO HaKJIOHHON IUIOCKOCTH TOJ
JeHCTBUEM HeCKOoJbkuX cui. MccnenoBanue
3aBUCUMOCTH CHUJI YIIPYTOCTH, BOSHUKAIOIINX
B JepopMUpyeMOil MpyKUHE U PE3MHOBOM
oOpasmie, OT BETUYUHBI WX Jedopmaiuu.
UccnenoBanue yCIIOBUU paBHOBECHS

TBEP/OrO Tella, UMEIOIIETO OCh BPALEHUS

3AKOHBI COXPAHEHNM A B MEXAHUKE

NMnynsc MarepuanbHONM TOYKH, CHCTEMBI

2.3.1 MarepuanbHbIX TO4YeK. HMMmynasc cuiibl U
W3MEHEHHE UMITyJIbCca Tela
530 3akoH coxpaHeHus wummnyinsca B HCO.
o PeakTuBHOE ABMKEHNE
233 Pabota cuibl
234 MoImHOCTh CHIEI
535 Kunernueckass  sHeprus  MaTepHAIBHON
o TOUYKH. Teopema 0 KHHETUYECKOW IHEPTUU
[lorenumaneHas sHeprus. [loTeHuuanbHas
36 SHEPTHs yIpyro nehopMUpOBaHHOM

NPYKUHBI. HOTCHI_II/IaJIBHaH SHEpTrHUd TCJa

BOJIM3U TTOBEPXHOCTH 3eMIIH




HOTGHHI/IaJ'IBHBIe N HCIIOTCHLMAJIBHBIC CUJIBI.

CBsi3b  pabOThl HEMOTEHIIMAIBHBIX CHUJI C

2.3.7 U3MEHEHUEM MEXaHUYECKOH SHEpPruu
CUCTEMBI Tel. 3aKoH COXpaHEHMUSI
MEXaHUYECKON IHEPTrun

2.3.8 VYapyrue u Heynpyrue CTOJIKHOBEHUS

239 TexHU4ecKue yCTpONCTBA: IBH)KECHUE PAKET,

o BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET

[Ipaktuueckue pabotel. M3yuenue cBs3u

5310 CKOpOCTEM Tel NpH HEynpyrom  ynape.

HccnenoBanme cBs3um  pabOTBI  CHJIBI  C

H3MEHECHHEM MEXaHUYeCKOM OHCPI'UHA TCJa

3.1

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

3.1.1

OcCHOBHbIE ~ TOJOXEHUS  MOJEKYJSPHO-
KMHETUYECKOU TEOPUH. bpoyHoBckoe
neuxenue. {udpdysus. Xapakrep ABHKEHUS

M B3aMMOJICHCTBUS YaCTHII BEIlleCTBa

3.1.2

Mogenu cTpoeHHsI Ta30B, KUIKOCTEHM U
TBEPABIX TE€T U OOBACHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE 3THUX MOJEIICH

3.1.3

Macca wMonekyn. KomuuecTBo BemiecTsa.
[TocTostHHass ABoraapo
TenmoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [llkana remneparyp Lienscus

3.1.5

3.1.6

Mopnens wmaeanpHoro raza. (OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON

TCOpHHU UACATBHOI'O ra3a

AGcomtoTHas TeMIeparypa Kak Mepa cpeHein
KMHETUYECKOU SHEPTUu TEIIOBOTO
JIBW>KeHUd vactul rasza. lllkama temneparyp

KennBuna

3.1.7

VYpaBuenne Kianelipona — MeHaeneesa.

3akoH JlaabTOHA




3.1.8

I"a3oBbIe 3aK0HBI. M30mpOo1I€CChI B HACATBHOM
ra3c¢ C MOCTOSHHBIM KOJIMYCCTBOM BCUICCTBA.

M30TepMa, u30Xopa, n3odbapa

3.1.9

3.1.10

TexHuueckue  yCTpOMCTBA:  TEPMOMETD,
6apomeTp

[IpakTuueckue pabotsl. M3mepeHue macchl
BO3]lyXa B KJIacCHOM koMmHare. MccnenoBanue
3aBUCHUMOCTH MEXy napameTpamu

COCTOSHUA Pa3pPCKCHHOI'O ra3a

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

322

TepMO,Z[I/IHaMI/I‘ICCKaH CHUCTCMA. BHyTpeHHSISI
OHECPIua TepMOI[I/IHaMI/I'-IGCKOI\/JI CUCTEMBI H

CIocoObBI €€ H3MEHEHNS

KomuyectBo TemnoTs! U pabota. BHyTpeHHSIS

QHCPIuA OAHOATOMHOI'O HACAJIBHOI'O I'a3a

323
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Bunel Tenmonepenauu: TEIUIONPOBOAHOCTS,
KOHBEKIIUS, u3llydeHue. Tenno€MKocTh Tena.
YnenbHas TEIIOEMKOCTH BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCTLJIOIIECPEaauc

ITepBrrit 3aKOH TEPMOIVHAMHUKH.
[Ipumenenue IIEpBOro 3aKOHa
TEPMOJUHAMUKHI K M30MPOIIECCaM.

I'paduueckas uHTEprIpeTans padboThl raza

3.2.5

TeroBble MamuHbl. [IpuHOMOBL KECTBHS
TEIUIOBbIX MaluH. [IpeoOpa3zoBanus sHepruu
B TemIoBbIX MamuHax. KoadduumeHt
nosiesHoro  aevicteus  (mamee —  KIIM)

teroBoi MammHel. [ukn Kaprao u ero KIT/I

3.2.6

Bropoit 3aKOH TEPMOJMHAMUKH.
HeoOpatumocTs mpormeccoB B MPHPOJIE.
TemaoBele  ABUTATEIIM. DKOJIOTUUECKUE

pOoOIEMBI TETUIOIHEPT ETHKU

3.2.7

Texnuueckue YCTpOMCTBA: JIBUTaTENb
BHYTPEHHETO CTOpaHus, OBITOBOM

XOJIOAUJIbHUK, KOHAUITHUOHCD




33

3.2.8

[IpakTrueckue paboTEHL. N3mepenne

YAEIBHON TEIIIOEMKOCTH

AT'PETATHBIE COCTOAHNMA BEILECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[TapooGpazoBanue u KOH/ICHCAIIHS.
Hcnapenue u xunenwe. YaenbHas TeruioTa
napooOpa3oBaHMUsL. 3aBUCUMOCTH

TEMIICPATYPhI KUIICHUA OT AaBJICHUSA

332

3.33

3.3.4

AOCONIOTHAS W OTHOCHUTENbHAS BJIAXKHOCTH

BO31yxa. HaceieHnslii map

Teépmoe  Temo.  Kpucramimueckue U
amopdHble Tena. AHU30TPONHUS CBOWCTB
KpuCTaJlJIOB. )KI/II[KI/IG KpHuCTaJlJIbI.

COBpeMeHHHC MaTCpHraIbl

[InaBnenuve u Kpucraumzauus. Y JelbHas

TCILJIOTA I1JIaBJICHHUA. CY6JII/IMaI_II/I$I

335

ypaBHeHI/Ie TEILIOBOro OallaHca

3.3.6

3.3.7

TexHuueckue yCTpPOMCTBA: TUIPOMETP U
NICUXPOMETP,  KaJOpPUMETP,  TEXHOJIOTUU
MIOJIyYEHHUSI COBPEMEHHBIX MaTEPHAIIOB, B TOM

YHCJIIC HAHOMATCPHUAJI0B, U HAHOTCXHOJIOTHHN

[IpakTnueckue paboTHI. Nsmepenue

BJIA’KHOCTH BO3ayXa

OJIEKTPOAMMHAMUKA

4.1

4.1.1

OJIEKTPOCTATUKA

OnexkTpu3anus TeNl. OIJEKTPUUYECKUI 3apsi.

I[Ba BUA SJICKTPUYICCKUX 3apsA10B

4.1.2

4.1.3
4.14

HpOBOI[HI/IKI/I, JAUDSJICKTPUKU u

MOJTYTIPOBOTHUKH
3aKOH COXpaHEHUS IEKTPUIECKOTO 3apsiaa

B3aumoneiicteue 3apsanoB. 3akon Kymnona

4.1.5

Onekrpuueckoe  mnose.  Hampsok€HHOCTB
3IEKTPUIECKOTO TOJISL. [IpuHIMn
cynepno3uiuu. JluHuM  HANPSHYKEHHOCTH

QJICKTPHUYCCKOI'0O I10JIA




4.1.6

4.1.7

4.1.8

4.1.9

PaGota cumim 3JIEKTPOCTATUYECKOTO  TOJIS.

Ilorenuuan. Pa3HocTh MOTEHIINATIOB

HpOBOIIHI/IKI/I U OUSJICKTPUKU B IMOCTOAHHOM
OJICKTPUYCCKOM  IIOJIC. III/IBHeKTpI/I‘IeCKaH

IMPpOHUIIACMOCThb

DNEeKTPOEMKOCTb. Konpaencarop.
DneKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpA.

DHeprus 3apsHKEHHOI0 KOHAEHCcaTopa

Texnudyeckue yCTPOHCTBA:  3JIEKTPOCKOIL,
ANIEKTPOMETP, IJIEKTPOCTATHYECKasi 3allUTa,
3a3eMJIeHHE AIIEKTPONIPUOOPOB,

KOHJICHCATOP, KCEPOKC, CTPYHHBIIA IPUHTEP

4.1.10

IIpakTueckue paboTHI. H3mepenue

SHeKTpOéMKOCTI/I KOHIACHCATOpPa

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcaoBus CYIICCTBOBAaHUA IIOCTOAHHOI'O

4.2.1 JJIEKTPUYECKOTO TOKa. MCTOYHMKHM TOKA.
Cuia Toka. [TocTossHHBIN TOK
4.2.2 Hanpspkenue. 3akon Oma a1 ygacTka 1enu
423 DNEeKTPUUECKOe CONPOTHBIICHUE. Y IEIbHOE
o COIIPOTHBIICHHUE BEIIECTBA
454 [TocnenosarensHoOE, napajuieiabHoe,
o CMEIIIaHHOE COeMHEHNE TPOBOHUKOB
Pabota snexTpuueckoro Toka. 3akoH Jxoyss
4.2.5
— Jlenna
4.2.6 MOIIHOCTB JIEKTPUYECKOTO TOKA
anexTpoaBxkymas cuna (manee — JJC) u
427 BHYTPEHHEE  CONPOTUBJIEHHE HCTOYHUKA
o ToKa. 3akoH Oma s NOJHOM (3aMKHYTOM)
anekTpuyeckoi nenu. Koporkoe 3ambikaHue
428 DNEKTpOHHAsT  MPOBOAMUMOCTb  TBEPABIX

METAJUIOB. 3aBHCUMOCTh COIIPOTUBJICHUA




4.2.9

METAJUIOB oT TeMIIepaTyphbl.
CBepxnpoBOIUMOCTb
OnexTpuueckuil ToK B Bakyyme. CBolicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

4.2.11

4.2.12

4.2.13

4.2.14

[TonynpoBoaAHUKH. CobOcTBeHHas u
MpuMecHas MIPOBOIUMOCTD
MOJIypoBOIHUKOB. CBOKCTBA p-n mepexona.

[TomynpoBOTHUKOBBIE PUOOPEI

DONEeKTpUYeCKUd TOK B DJIEKTPOJUTAX.
ONEKTPOIUTHYECKAS JUCCOLUAIUs.

DNeKTpoIn3

DNEeKTPUUIECKHUI TOK B rasax.
CaMOCTOSTEIBHBIM W HECAMOCTOATEIbHBIN
paspsia. Pa3iuuHbie THIIBI CaMOCTOSTEILHOTO

paspsaa. Monaus. [1nazma

TexHudyeckue  yCTpOMCTBA:  aMIlepMETp,
BOJIbTMETP, pEeOCTaT, WCTOYHUKU TOKaQ,
JJIEKTPOHATPEBATEIIbHBIC puoopHI,
IJEKTPOOCBETUTEIIbHBIE npudopHl,
TEPMOMETP  CONPOTHUBJICHUS, BaKyyMHBIN
MO, TEPMUCTOPBl U  (OTOPE3UCTOPHI,
MOJIYIIPOBOIHUKOBBIN 1MOJ, TaJlbBaHUKA

[IpakTnueckue paboThlI. N3yuenne
CMEIIAHHOTO COEAMHEHUSI PE3UCTOPOB.

N3smepenne OJIC mcTOYHMKAa TOKAa M €ro
BHYTpPEHHEro cornpoTtusieHus. Habmronenue

ANIEKTPOITH3a

11 KIIACC

Kon Kox npoBepsiemoro
pa3aena 3JIeMeHTA

IIpoBepsieMble 3JIeMEHTHI COAePKAHUSA

4

OJIEKTPOAMMTHAMUKA

4.3 MATHUTHOE ITIOJIE. SJIEKTPOMAT'HUTHA S MHAY KW A




4.3.1

4.3.2

433

IlocTtosHable MaruuThel. B3aummopeiicTBHe

IIOCTOSAHHBIX MarHuToB

MaruuTtHoe mnose. BekTtop MarHuTHOM
nHaykuud.  IIpuHmun  cynepnosuuuu.
Jluann marHuTHOM MHAyKUMH. KapruHa
JUHUM  MarHUTHOM  MHIYKUMM  TIOJIS

IIOCTOSAHHBIX MarHuToOB

MarsuTtHoe IO0J€ NPOBOJAHUKA C TOKOM.
Kaptuna nuHMI 1O JUIMHHOTO HPSIMOTO
MIPOBOJHUKA M 3aMKHYTOI'O KOJIbIIEBOTO
IIPOBOJHMKA, KaTyIIKH C TOKOM. OINBIT
Opcrena. BzaumoelicTBre NpOBOIHUKOB C

TOKOM

4.3.4

Cuna Ammnepa, e€ MOIyJb U HallpaBJICHUE

4.3.5

Cuua Jlopenna, €€ MOIyJIb M HallpaBJieHUE.
JIBukeHne  3apsHDKEHHOM — 4acTHUIBI B
OJIHOPOJIHOM MarHuTHoM Tose. Pabota

cuisl JIopeHna

4.3.6

SIBnenue BHeKTpOMaFHHTHOﬁ HHAYKIIUU

4.3.7

IToTok BCKTOpa Mar"HuTHOM HHAYKIIUU

4.3.8

4.3.9

O/C WH]TYKLHH. 3aKkoH
3JIEKTPOMAarHuTHOM nHAyKunu dapazaes

BuxpeBoe anekrpuueckoe mnone. IJ[C
WHIYKIMM B IPOBOJHUKE, ABMKYIIEMCS
MOCTYNATENbHO B OTHOPOAHOM MarHUTHOM

I0JIC

4.3.10

4.3.11

[IpaBuio Jlenna

NHAYKTUBHOCTB. SIBIIEHUE CAMOMHTYKIINH.

O/1C camouHayKIIMU

4.3.12

3HepPH}I MAarouTHOrO T1OJIA KaTYIIKH C

TOKOM

4.3.13

DIEKTPOMArHUTHOE TI0JIE

4.3.14

TexHuueckne YCTpOMCTBA:  IMOCTOSIHHBIE

MAarHurTHhl, SJICKTPOMAIrHUTEI,




4.3.15

AIIEKTPOJIBUTATEITb, YCKOPUTEIH

QJICMCHTAPHBIX YaCTHUI, MTHAYKIHOHHAA I1€Yb

[IpakTueckue paboTHI. N3yuenne
MarHuTHOIO TMOJIA KaTYIIKH C TOKOM.
HccnenoBanue OEUCTBUA  IOCTOSHHOIO
MarHuTa Ha paMKy ¢ TokoM. MccienoBanue

SABJICHUA 3JICKTpOMaAr HUTHOM HHAYKIIUHU

KOJIEBAHUA 1 BOJIHBI

MEXAHUYECKUE U 3JIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

5.1.2

KonebarenbHas cucrema. CBoOoaHble
KojeOaHus. ['apMoHHMYEeCKHEe KOJIeOaHHS.
[Teprion, wacrora, ammmryna u ¢asa

KOJIeOaHu

[IpyxuHHBIM MasTHUK. MartemaTu4ecKui

MasaATHHK

5.13

YpaBHeHHE TapMOHHUYECKUX KOJIeOaHUI.
Kunematuuaeckoe " OUHAMHAYECKOe

OIMCAaHME KOJeOaTeILHOIO JABHKCHU A

5.14
5.1

[Ipespamenue SHEPrUU npu
rapMoOHMYecKux  KonebaHusix.  CBs3b
aMILTATY /b Kose0aHui UCXOJIHON
BEJIMYMHBI C aMIUTUTyJaMU KoJieOaHui eé

CKOPOCTH M YCKOPEHUs

5.1.6

Konebarenbupiit  koHTyp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHUs B
u7eaJbHOM  KOJEOATeJIbHOM  KOHTYpE.
AHarorust MeXAy MEXaHHYECKUMH U
3JIEKTPOMArHUTHBIMU KOJICOaHUSMU.

®opmyna Tomcona

3akoH COXpPAaHCHUA SHCPIruru B UACAIIBHOM

KOJIeOaTeIbHOM KOHTYPE

5.1.7

BbIHyX/1IeHHBIE MEXaHUYECKHE KOJIeOaHHU .
Pesonanc. Pesonancuas KpHBasl.
BeinyxieHHbIE AJIEKTPOMAarHUTHbBIE

KOJICOAaHUS.




5.1.8

5.1.9

5.1.10

ITepemennbiii  TOKk.  CUHYCOMAQIbHBIN

IIEPEMEHHBIN TOK.

MomHocTb [IEPEMEHHOTO TOKa.
AMIUTMTYIHOE M JEHUCTBYIOIIEE 3HAUYCHUE

CHJIbI TOKA W HAITPAKCHUSA

Tpancdopmarop. IIpousBoacTso,
nepeqaya v MoTpedIeHHUe IEKTPUUYECKON
SHEPruu. OKOJIOTUYECKUE PUCKU IIpU
IIPOU3BOJICTBE AJIEKTPUYECKOM HSHEPIUH.
Kynbrypa HCIOJIb30BaHUA

QJICKTPOSHECPIUN B HOBCCHHeBHOﬁ KHN3HU

5.1.11

Texnuueckue ycTpoiicTBa: ceiicmorpad,
BJIEKTPUYECKHI 3BOHOK, JINHUU

QJICKTpoIepcaad

5.1.12

[Tpaktiueckue pabotsl. MccienoBanue
3aBHCUMOCTH IE€pPHUO/Ia MaJbIX KoJieOaHUH
rpy3a Ha HUTH OT JUIMHBI HUTU U MacCChl
rpysa. MccinenoBannue nepeMEHHOTO TOKA B
LEenu U3 IMOCIEeN0BaTEIbHO COEIUHEHHBIX

KOHACHCATOpPA, KaTYIIKHU U pE3UCTOPa

MEXAHUYECKUE

N SJIEKTPOMATI'HUTHBIE BOJIHBI

5.2.1

52.2

Mexanunueckue BOJIHBI, YCIIOBHS
pacnpoctpanenus. Ilepuon. CkopocTb
pacmpocTpaHeHUsT W JIJIMHA  BOJIHBI.
[Tonepednsie U TPOIOJIBHBIC BOTHBI

HNurepdepentmst u nudpakius

MEXaHHNYCCKHX BOJIH

5.2
523

524

3Byk. CkopocTh 3ByKa. ' pOMKOCTB 3BYyKa.

BricoTta Tona. TemMOp 3Byka

DONEeKTPOMarHuTHbIE  BOJHBL. Y CJIOBUS
WU3JIy4ECHHUS]  AJIEKTPOMArHUTHBIX  BOJIH.
B3anmuas opuenranus BektopoB E, B u v

B JIEKTPOMAarHUTHOM BOJIHE B BaKyyMe

525

CpolicTBa  3JIEKTPOMAarHUTHBIX  BOJIH:

OTpaXCHUC, IIPCIIOMJICHUC, NOJIApHU3alus,




5.3

5.2.6

5.2.7

5.2.8

mudpakaus, wuHTepdepeHus. CKopocTh

OJICKTPOMArnMuTHBIX BOJIH

[Ixana JIEKTPOMAarHUTHBIX BOJIH.
[IpuMeHEeHNE BIIEKTPOMArHUTHBIX BOJH B

TEXHHUKE U OBITY

[IpuHuMnBl pagvoCBsI3W U TEJIEBUICHUA.
Pagnomokanus. DJIEKTPOMarHuTHOE

3arpsi3HEHHE OKPYKAIOIIEH Cpeibl

TexHu4eckue yCTpONCTBA: MY3bIKAJIbHBIE
UHCTPYMEHTBI, YJIBTPa3ByKOBas
JUAarHOCTHKa B TEXHHKE W MEIUIIHHE,
pamap,  paguONpPUEMHMK,  TEJIEBU30D,

aHTeHHa, tenedon, CBU-neup

OIITUKA

5.3.1

532

533

5.34

535

5.3.6

[IpssMonuHeitHOE pacmpocTpaHEeHUE CBETa
B OJIHOPOJIHOM cpene. Jlyd ceTa
OTtpakeHue cBeTa. 3aKOHBl OTPAKEHUS
csera. [loctpoenne n300paxeHHit B IJIOCKOM
3epKaie

[Ipenomnenne cBera. 3aKOHBI MPETOMIICHUS
CBeTA. AOCOMIOTHBIH noka3aTeib

MIPEJIOMIIEHHUS

[omuoe BHYTPEHHEE OTpayKeHHE.
[IpenenbHBIN yros NMOJHOTO BHYTPEHHETO

OTpaKEHUS

Mucnepcuss  cBera. CloXHBIA ~ COCTaB

Oenoro cBera. L{Bet

Coluparoniue ¥ pPacCeUBAOIINE JTUH3HI.
Tonkas nuH3a. MOKyCHOE pacCTOSHHE U
ONITHYECKas  CHWJIa  TOHKOH  JIMH3EIL
[TocTpoenne n300pakeHuii B COOMPAIOIIUX
U pacceuBaromux JuH3ax. Dopmyna
TOHKOM JMH3LI. YBEJIMYEHHUE, IaBacMoe

JIMH30U




5.3.7

5338

5.3.9

5.3.10

5.3.11

[Ipenens npUMEHUMOCTH T€OMETPUUYECKOM

OIITUKH

Wntepdepennus  cBera. KorepeHTHbie
HCTOYHUKH. Ycnosus HaOIoAeHNs
MaKCUMYyMOB 51 MUHHMYMOB B
UHTEp(PEPEHIMOHHON KapTHHE OT JBYX

CI/IH(baSHbIX KOTCPCHTHBIX HCTOYHUKOB

Hudpakmus  cera.  Judpakuuonnas
pemérka. YciaoBue HaOIIOJEHUS TJIaBHBIX
MaKCUMYMOB npu naJieHIH
MOHOXPOMAaTHYECKOTO cBeTa Ha
TUGPAKIUOHHYIO PEHIETKY

[Tonspusanusa ceera

TexHuueckue yCTpoiicTBa: OYKH, IyIma,
¢doroanmapar, NPOEKIMOHHBINA ammapar,
MHKPOCKOI, ~ TEJIECKOI,  BOJIOKOHHAs
OITHKA, T paKIMOHHAS pelérka,

TOJIAPpOn

5.3.12

IIpaktnyeckne  pabotel.  M3mepenue
nokasarens npenomienus. Mccienosanue
CBOWCTB  H300pakeHHWl B  JHMH3aX.

Hab6monenue qucnepcuu ceeta

BJIEMEHTAI CITELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

6.2

['panuubl TPUMEHUMOCTH KJIACCUYECKOM
MEXaHHKH. [Toctynater TEOpUH
OTHOCHUTEIBHOCTH: MHBapUAHTHOCTD
MOJYJISI CKOPOCTH CBE€Ta B BaKyyME,
MPUHIIMI OTHOCUTEIbHOCTH DUHIITEHHA
OTHOCUTETBEHOCTD OJTHOBPEMEHHOCTH.
3amensieHHe BpPEMEHM U COKpalleHue

JUINHBI

6.3

DHeprus U UMIYJIbC CBOOOIHOM YaCTHIIBI

6.4

CBs13p Macchl C SHEPrueii M HMMIIYJIbCOM
CBOOOJIHOM 4YaCTHUIbl. OJHEPIrHs IOKOS

CcBOOOIHOI Y4aCTHULIBI




KBAHTOBA ®U3UKA

7.1

7.2

BJIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonbl. Dopmyna [lnanka cBsizu 3HEPTUU
¢doToHa C ero 4acrtoTtoil. OHeprus u

UMITYJTbC (POTOHA

7.1.2

OTtkpeiTHE U HccienoBanue Gororddexra.

Omeiter AT Croerona. 3aKOoHEI

dhoTodrddekra

7.1.3

YpaBHeHUE DOHHIITENHA s

dotorddekra. «Kpacnass  rpanumay

dhoTodrddekra

7.1.4
7.1.5

7.1.6

7.2.1

7.2.2

Hasnenune ceera. Onpitel [1.H. JIebenera
XHUMHUYECKOE JICMCTBUE CBETA

TexHuueckue ycTpoiicTBa: (OTOIIEMEHT,
(dhoTomaryuk, COJIHCYHAs Oatapes,

CBETOINO/I
CTPOEHUE ATOMA

Monens aroma Tomcona. OmBITE
Pesepdopna o uccnenoBaHUIO CTPOSHHS

aToMa. HnaHeTapHas[ MOJCJIb aTOMAa

ITocTynatsr bopa. N3ny4yenune U
noryiomeHue  (OTOHOB IpH  Iepexoje
aTroMa C OJHOIO YPOBHS DJHEPrHMM Ha
npyroii. Buael cnexktpoB. CiekTp ypoBHEN

OHCPIrur atToMa BOAOpOJaa

7.2.3

7.2.4

BonHosrie cBoiicTBa 4dacthll. BoJHBI 1€
bporins. KopmnyckyisipHO-BOJIHOBO#
nyanu3M. Judpakuus SIEKTpOHOB Ha

KpHUCTaax

CronTagHoe u BBIHY)XXJICHHOC H3JTYUCHHUC.

VYCTpoiicTBO M MPUHIIMIT pabOTHI J1azepa

7.2.5

TexHudeckue yCTpOMCTBa: CIEKTPAIbHBIN

aHanu3 (CIEKTPOCKOI), Jla3ep, KBAHTOBBIN

KOMITBIOTEP




7.3

7.2.6

7.3.1

[Ipaktnueckue pabotel. HaGmronenue

JIMHENYaTOro CreKkTpa

ATOMHOE A1PO

Metoapl HaOMIOAGHUS W PErHCTpalUd

OJIEMCHTAPHBIX YaCTHUI]

7.3.2

OTKpbITHE  PAagHOAKTUBHOCTH.  OIBITHI
Pesepdopna 10 ompeAescHUI0 CcOCTaBa
pagnoakTHBHOrO u3nyueHus. CBoiicTBa
anb(da-, 6era-, ramMmma-u3nydcHus. BrusHue

pPadnOaKTUBHOCTHU Ha ) XUBLIC OPIraHHU3MbI

7.3.3

OTkpbITHE  NOPOTOHA U HEUTpPOHA.
Hyxnonnast monens siapa [eiizenOepra —
WBanenko. 3apsa snpa. MaccoBoe 4HCIO

siapa. M3oTormbl

7.3.4

7.3.5

Anbda-pacna. DNEeKTPOHHBIN u
MO3UTPOHHBIM  Oera-pacnaa.  ['amma-
n3llydeHue.  3aKOH  PaJUOAKTUBHOIO
pacnana

DHeprus CBsI3U HYKJIOHOB B sipe. SnepHbie

cuibl. Jleekt Macchl saapa

7.3.6

HI[epHLIe PCaKIunu. I[eﬂeHHe U CUHTE3 AICP

7.3.7

7.3.8

Snepusiit peakTop. TepmosnepHbIit
cuHte3. [lpobimemMbl M MEPCHEKTUBBI
SIIEPHOM  DHEPreTHUKU. ODKOJOTHYECKUE
ACIEKTHI SIAEPHON dHEPTETHKU

OneMeHTapHble  4dacThlbl.  OTKpbITHE
IIO3UTPOHA. @DyHTaMEHTAJIbHbIE

B3aHMOJICHCTBUA

7.3.9

TexHudeckue  yCTpOMCTBA:  JO3UMETP,
Kamepa BwibCcoHa, SOepHBIA peakTop,

aroMHas obomOa

7.3.10

[Ipaktuyeckne pabotel. MccnenoBanue
TPEKOB YaCTHIL (1o TOTOBBIM

¢dororpadusim)




OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

Buna 3Bé3gHoro Heba. Co3Be3mms, sipKue

3BéSIIBI, IIJIaHCTHI, UX BUAUMOC IBUKCHUC

Conueunas cucrema. IlmaHeTsl 3€EMHOM
TPYIIIBL. IImaneThI-TUranTEl u Ux
CHyTHI/IKI/I, KapJII/IKOBBIC IIJIAHCTHI. MaJILIe

Testa CoMHEYHOH CUCTEMBI

8.3

8.4

8.5

Connne, ¢Qorochepa wu  armocdepa.

ConHeyHas akTUBHOCTD
Wctounuk sHeprun ConHua u 3B€371

3BE3/1bI, MX OCHOBHBIC XapaKTCPUCTUKU:
Macca, CBETUMOCTb, paJinyc, TeMIieparypa,
HX B3aHMOCBSI3b. Jlmarpamma
«CTIEKTPATBHBIA  KJIACC — CBETUMOCTHY.
3Bé3npI IVIABHOM  IIOCIIEIOBATEILHOCTH.
3aBUCHMOCTE «MAacca — CBETHMOCTBY» JUIS

3BE3]] ITIaBHOM MOCIEA0BATEILHOCTH

8.6

8.7

Baytpennee crpoenue 38€31. CoBpeMEHHbIE
MPEACTaBIEHU O MPOUCXOXKICHUU U
sBomony ConHua v 3BE3/. JTallbl JKU3HU
3BE3]

Mneunsii  Ilyte — Hama [amakTuka.
CnupanbHasgs  crpykrypa  ['anmaktukw,
pacupeneneHne 3BE3N, ra3a W IBUIH.
[lonoxenne wu paBmwxkenne ConHua B
lanaktuke. Ilmockas u  chepudeckas

noacucTeMsl I'ajakTuKu

8.8

8.9

Tumnel ranaktuk. PaguorajakThkun H

KBazapbl. YEpHBIE ABIPHI B APAX TATAKTHK

Bcenennas. Pacmmupenue  BceneHHOM.
3akon XaOOma. Pa30Oeranme ragakTUK.
Boszpact u pagmyc BcenenHou, teopus
bonemioro B3peiBa. Mogenb «ropsiueit

Bcenennoi». PenukroBoe usinyuenue




Macmrabnas  cTpykrypa  BceneHHOM.
8.10 Meraranaktuka. Hepeménnbsie mpooiaembl

ACTPOHOMUH



YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVI1 YYEHUKA

» ®usuka. 10 knacc. Mskumes I'.4., byxosues b.b., Corckuit H.H.; mox
penakmueit [TapdentreBoit H.A. AkninonepHoe obmectBo «M3aaTeancTBo
«ITpocsenieHue»

» ®usuka. 11 knacc. Mskumes ['.4., byxosues b.b., Hapyrun B.M.; nox
penakmueit [lapdpentreBoit H.A. AxuronepHoe o61iectBo «M31aTenscTBoO
«IIpocBenieHue»

®dusnka / KacbsaoB B.A., O011ecTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO

«JIPODAY»; AknnonepHoe obiectBo «M3narenscTBo «IIpocBemieHne»

» dusuka, 11 kimace/ KacesinoB B.A., O011ecTBO ¢ orpaHUYeHHON

OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe odiiectBo «M3aaTenbcTBO

«IIpocBemenne»

NCITIOJIBBOBAHUE OBOPYJIOBAHMA HEHTPA "TOUKA POCTA"

1) Hudposas nabopatopus yuennueckas (pusznka, Xumusi, OMOJIOTHS) :

[{udpoBoit maTuuK AEKTPONPOBOTHOCTH

[Mudporoit natunk pH

[{udgpoBoii 1aTUYMK MOJIOKEHUS

[udpoBoii naTuuk TemmepaTypbl

[HudpoBoii naTuuk aOCOIIOTHOTO JABJICHUS

[Hudpopoii ocummorpapuyeckuii 1aTunk

Beck1 anextponnsie yue6usie 200 r



Muxkpockort: 1uppoBOi WK ONTUYECKUH ¢ yBeandeHrneM ot 80 X
HaGop 1u1s1 U3rOTOBIEHUS MUKPOIIPENAPATOB

Muxkpornpemnapatsl (Habop)

CoeauHuTeNbHBIEC TPOBO/JIA, IPOTPAMMHOE 0OECTICUeHHE, METOANYECKUE
yKa3aHus

KOMILJIEKT COMYTCTBYIOIIMX AJIEMEHTOB JIJISl OTBITOB IO MEXAaHUKE
KOMILJIEKT COMYTCTBYIOIIMUX AJIEMEHTOB ISl ONBITOB MO MOJIEKYJIAPHON
busuke

KOMILJIEKT COMYTCTBYIOIIMX JIEMEHTOB JIJISl OMBITOB MO 3JIEKTPOIUHAMUKE
KOMIUIEKT COIYTCTBYIOIIMX 3JIEMEHTOB ISl OIBITOB IO ONTHUKE

2) KommuiekT mocyapl ¥ 000pyA0BaHUS JJI1 YICHHUECKUX OMBITOB ((hu3uka,
XUMUsI, OUOJIOTHS):

[lITatuB 1a00PaTOPHBIN XUMUYECKUI

Hab6op vamek Iletpu

Habop nHCTpYMEHTOB MpenapoBalbHbIX

JIoKKa U1 CoOKUTaHUS BEIIECTB

Crynka dapdopoBas ¢ mecTukom

Hab6op 6anok aisa xpanenus TBepabix peaktuBoB (30 —50 mu)

Habop ckiisiHOK ((ps1akoHOB) I XpaHEHUs] paCTBOPOB PEAKTUBOB
Ha6op npubopox (I1X-14, I1X-16)

[Tpubop asns nony4eHus ra3on

CnupTtoBka



['oprouee s ciMpTOBOK

@unbsTpoBaibHas Oymara (50 mT.)

Konba xonnueckas

[Tamouka cTekisiHHAs (C pe3MHOBBIM HAKOHECYHUKOM )

Yarmmeuka 1151 BeITIapuBaHus (BbIIapUTEIbHAS Yallleuka)

MepHblid TUAUHAP (MTACTUKOBBIN)

Boponka ctexisHHas (Mamnas)

Crakan crexiasHHbIN (100 M)

["a300TBOAHAs TpyOKa

3) O6GopynoBaHue 1 IEMOHCTPAITMOHHBIX OIBITOB:

[lITatuB neMoHcTpanoHHbI: HazHaueHue: mpoBeAEHUE JEMOHCTPAIMOHHBIX
OTIBITOB, OCHOBAaHHE, CTEPIKCHb, JIAIIKU, KOJIbIIa, My(DTHI

Cronuk noabeMHblid: Tun cTosuka: yaeOHbIN/ 1a00paTOpHBIN, O1Opa,
CTEp>KE€Hb BUHTOBOW, BUHT PETYJIUPOBOYHBIN: HATHUKE, PYHKIHS ObeMa 1
OMYCKaHUsI CTOJIUKA

M CTOYHMK MOCTOSTHHOTO M TIEPEMEHHOT0 HAIIPSIKEHUS :

Ha3znauenue: 11 NUTaHUS PETYIUPYEMBIM IEPEMEHHBIM U MOCTOSIHHBIM
TOKOM 3JISKTPHYECKUX cXeM, yacToTta, ['11: 50, moTpebnsiemas MOImHOCTh, BA:
10

MaHOMETp KUAKOCTHOM IEMOHCTPALIMOHHBIN:

Hasznauenwue: miist uamepenus aasienus 10 300 Mmm

BOJISIHOTO CTOJI0A BBIIIE U HU)KE aTMOC(EPHOTO TaBICHUS



crexisiHHas U-oOpa3Hasi TpyOka Ha MOJICTaBKe
Kamepron Ha pe3oHaHcHOM simuke: Haznauenue: mis
JIEMOHCTPALIMK 3BYKOBBIX KOJIEOAHUM U BOJIH,

JIBa KAMEPTOHA HA PE3OHUPYIOIINX SIIHKAX
PE3UHOBBIN MOJIOTOYEK

Hacoc BakyymHBIH € 35iekTponpuBoaoM: Ha3sHauenue:
CO3/IaHUE pa3psHKEHUS UM N30BITOYHOTO JaBJICHUS B
3aMKHYTBIX 00bE€Max, OMBIThI: KUTICHUE KUIKOCTU MTPU TOHUKEHHOM
JIaBJICHUH, BHEIITHEE U BHYTPEHHEE JaBJICHUE U .
Tapenka BakyymHas: HazHaueHue: neMoHcTpanus
OTIBITOB B 3aMKHYTOM 00BbEME C Pa3peKEHHBIM
BO3/IyXOM, OCHOBaHHE C KPAaHOM, KOJIOKOJI U3 TOJICTOTO CTEKJIA,
pEe3UHOBAs MPOKJIATIKA, SIEKTPUUECKUNA 3BOHOK
Benepko Apxumena: Haznauenue: qeMoHcTpanus
JNEUCTBUS KUJIKOCTH Ha TIOTPY>KEHHOE B HEE TEJIO U
M3MEPEHUE BEJIMUHUHBI BHITAIKUBAIOIIECH CUIIBL,
BEJIEPKO, TEJIO MIJIUHIPUIECKON (POPMBI, Py KUHHBIN
JTUHAMOMETP

OruauBo Bo3aymHoe: HazHauenue: neMoHCTpanus
BOCIJIAMEHEHUSI TOPIOYEH CMECH MPpHU €€ ObICTPOM
CKaTUU, TOJICTOCTEHHBIN LIWJIMHAP, MTOPIICHb Ha

MCTAINIMYCCKOM IITOKE C pYKOHTKOﬁ, nmoacTaBKa I



UUJIMH]pA

[TpuGop N1t IEMOHCTPALIUU JIaBJICHUS B KUJKOCTH:
Ha3naueHue: n1eMOHCTpalysl U3MEHEHUS 1aBJICHUS C
rIIyOMHOM MOTPY>KEHU S, TaTYUK JaBICHUS, KPOHIITEWH ISl KPETJIeHUs Ha
CTEHKE cocyJia

[Tpubop st neMoHcTpanu aTMOCPEPHOTO JaBICHUS
(marneOyprekue nonymapus): Haznauenue:
JEMOHCTPALIMS CHIIbI ATMOC(EPHOTO AaBICHMUS,

JIBa pa3bEMHBIX METAUNIMUECKUX MOTYIIAPUs C
MPOYHBIMHU PYYKaMHU U XOPOIIIO MPUILITU(OBAHHBIMU
KpasiMU, HUIIIENIb C KPAaHOM

C03/1aBa€MO€ BHYTPH IIAPOB BAKYYMMETPUUECKOE
nasienue: He MeHee 0,05 MlIla, MmakcuManibHOE pa3phIBAIOIIEE YCUIIUE: HE
menee 90 H

HaGop ten paBHoro oobema: Haznauenue: st
ONpEJICJICHNS U CPABHEHHUSI TEMIIOEMKOCTHU U

IJIOTHOCTH Pa3IMYHBIX TBEP/bIX MAaTEPUAJIOB,
UMJIMHJIPBI U3 Pa3IMYHBIX MaTEpPUAJIOB: HE MEHEee 3 WIT.,
KPIOYKH JIJIs1 TOABEIINBAHUS IIUIIUHIPOB

HaGop ten paBHoOI Maccel: HazHauenue: s
OTpEJIEIICHHS U CPABHEHUIO TUIOTHOCTH Pa3JIMYHBIX

MaTepHaoB, HMIUHAPHI U3 Pa3IMYHbIX MAaTEpUAJIOB: HE MEHee 3 WT.,



KPIOYKH JIJIs1 TOABEIIMBAHUS UUIMHAPOB: HAJTUUKE
Cocynbl coobmaroniecs: HaznadueHue: n1eMoHCTparus
OJINHAKOBOT'0 YPOBHS OJTHOPOJHOM KUJIKOCTHU B
COOOMIAOIIMXCA MEX Y CO00M cocyax pazHOU
bopmbl,

COOOIIAIONINECS CTEKIITHHBIE TPYOKH pa3HOUN (OpPMBI:
HE MeHee 3 IIT.,

MOJICTaBKa: HAaJIM4Ke

TpyOka HetoToHa: Haznauenue: neMoHcTpaius
OJTHOBPEMEHHOCTH MAJICHUSI PA3JINYHBIX TEN B
pa3peXEeHHOM BO3/YyXE,

(GYHKIUS TOIKITIOYEHHS K BAKYYMHOMY Hacocy:
HaJIU4ue,

JiiHa TpyOku: He MeHee 80 cM.,

PE3UHOBBIE TPOOKH, HUIIIIEb: HATUYHE,

KOJIMYECTBO TeJ B TpyOKe: HEe MeHee 3 IIIT.

[ITap IMackans: Haznauenue: geMoOHCTpanus nepeiadu
IIPOU3BOJAMMOrO HA KUIKOCTh AABJIECHUS B 3aMKHYTOM
COCYyI€, IEMOHCTpAIHS O IbeMa KUAKOCTH O]
nercTBUEeM aTMOC(hEpPHOTO AaBICHMUS,

METaJUIMYECKUIM WIMHJP C OIIPaBaMH, OPILIEHb CO

LITOKOM, ITOJIBIA METAJNIMYECKUH 11ap C OTBEPCTUSIMMU:



HaJIM4ue,
JUTMHA [UIMH]IpaA: HE MeHee 22 cM,

JAAMETP 11apa: HE MEHee 8 cM

[ITap ¢ xonbom: HazHaueHue: neMOHCTpaILus
paciMpeHusi TBEPIOro Teja MPU HarpeBaHuH,
IITATUB, METAJUIMYECKOE KOJIBIIO C MY(PTOM, 1m1ap ¢
LICIIOYKOM: HAJIU4Ke,

JUIMHA Leno4YKu: He MeHee 80 MM,

JAAMETP [apa: He MEHee 25 Mm

[unuaapsl cBUHIIOBBIE cO cTpyroMm: HazHauenue:
JIEMOHCTPAIUS B3AUMHOTO MPUTSKEHUS MEXKTY
aTOMaMM TBEPIBIX TEIl,

KOJINYECTBO OJMHAKOBBIX LIMJIMHAPOB: HE MEHEE 2 IIIT.,
MaTepuas HAINHAPOB: CTallb U CBUHEII,

KPIOYKM ISl TOJBEIIMBAHUS: HAJTUYHE,

CTpPYT, HaNpaBJISAOIIas TPyOKa: HATHINE

[Tpu6op Jlenma: HasnaueHue: 11 ucciaeoBaHus
3aBUCUMOCTH HAITPaBJICHUS UHAYKIIMOHHOTIO TOKA OT
XapakTepa U3MEHEHUsS] MAarHUTHOTO MOTOKa,

CTOMKA C KOPOMBICIIOM: HAJINYME,

KOJIMYECTBO aJIIOMUHHUEBBIX KOJICI: HE MEHEe 2 IIT.,

IPOpE3b B OJJTHOM M3 KOJIEL: HATNYUE



Marsut gyroo6pa3Hblil 1eMOHCTPAITMOHHBIIH:
Ha3znauenue: n1eMOHCTpalusi CBOMCTB MOCTOSIHHBIX
MarHuTOB,

THUIl MarHuTa: HaMarHM4eHHbIA OPYCOK,
KOJIMYECTBO 1IBETOB MarHMWTa: HE MEHee 2,
0003HaYeHNE MOJIFOCOB MArHUTA: HAJTM4KE
Marsurt 1nojocoBoi 1I€eMOHCTPALIMOHHBIN (T1apa):
Hasnauenue: 1eMOHCTpalys CBOMCTB MOCTOSHHBIX
MarHuTOB,

THUIl MarHuTa: HAaMarHU4eHHbIA OPYCOK
MPSIMOJIMHEWMHON (hOPMBI,

KOJIMYECTBO 1IBETOB MarHWTa: HE MEHee 2,
0003HaYeHUE MOJIFOCOB MArHUTA: HAJTM4KE
Crpenku marauTHbIe Ha mrtatuBax: Haznauenue:
JIEMOHCTpAIUs B3aUMOACHCTBUSI MOJIFOCOB MAarHUTOB,
OpHEHTAIlMd MarHuTa B MarHUTHOM TI0JI€,
HaMarHU4eHHas CTpeJKa: Halln4Iue,

KOJIMYECTBO [IBETOB MarHMWTa: HE MEHEe 2,
MOJICTABKA: HAJIMUWE

Habop nemoHcTpannoHHusiil "DnekrpocTaTika'
(271eKTPOCKOIBI (2 MIT.), cyATaH (2 IIT.), majouka

CTCKJIsIHHAA, I1aJI0YKa 36OHI/ITOB21$I, IMTAaTHUBbI



u3oJupytomue (2 mir. )

MarmmHa 35ekTpodhopHas WA BHICOKOBOJIBTHBIN
ucToyHUK: HazHaueHue: 1uis nojrydeHus
AIEKTPUYECKOTO 3apsA/ia BBICOKOTO MOTEHIIUAJIA U
MOJIYYEHHUSI ICKPOBOTO pa3psija,

JIMCKHU Ha CTOMKAaX: HaJlu4uue,

KOJWYECTBO JICHICHCKNX OaHOK: HE MEHeE 2,
MOJCTaBKa: HAJIUUNE

Kowmruiekt nipoBoioB: JlyinHa: He menee 500 Mwm - 4 it
, 250 MM - 4 mrT., 100 MM - 8 mIT., HA3HAYCHHE: IS
MOJKTIOYSHHS IEMOHCTPAIMOHHBIX PUOOPOB U
000pyI0BaHUS K UICTOYHHUKY TOKA, JUIsl COOPKHU
AIEKTPUUYECKUX IIeNeH, BKIIK0Yas 3JIEMEHTHI U3 paOOThI
"IIoCTOAHHBIN JIEKTPUIECKHAN TOK"

4) O6opynoBaHue 115 1a0OPATOPHBIX PAOOT U YICHUUECKUX
onbITOB (Ha 6aze komIuiekToB st OI'D)

[IITatuB MabOpaTOPHBIH C AEPKATEIIMU

BECBHI AJIEKTPOHHBIE

MEH3YypKa, nipeaen uzMepenus 250 mau

nuHamometp 1H

nuHamometp SH

UUJIMHJP CTalbHOM, 25 cM3



HWIMHAP ATFOMUHUEBBIN 25 cM3

UUIMHAP aTOMUHUEBBIN 34 cM3

UUJIUHAP TUIACTUKOBBIN 56 cM3 (1151 U3MEPEHUS CHITbI
Apxumena)

npyxuHa 40 H/m

npyxuna 10 H/m

rpy3bl 1o 100 r (6 mt.)

rpy3 HaOOpHBIN yCTaHAaBIMBAET Maccy ¢ marom 10 r
MepHas JIeHTa, JUHEHKA, TPAaHCIOPTUD

OpYCOK C KPIOYKOM U HUTBIO

HanpasJjsomas JJinHo He MeHee 500 MM. JomKHbI
OBITH 0O€cTIeueHbI pa3Hbie KOIDPHUITUEHTHI TPEHUS
Opycka 1o HampapJIsIoIIeH

CEKYHIOMEp AJNEKTPOHHBIN C TaTYUKOM
HaIIPaBJISIOLIAs CO IIKATION

OpYCOK JEepEeBSIHHBIN C MTyCKOBBIM MarHUTOM
HUTSIHOM MasiTHUK C TPY30M C IyCKOBBIM MarHUTOM U C
BO3MO>XHOCTBIO U3MEHEHUS JUTUHBI HUTH

phIvar

OJIOK ITOABVMYKHBII

8 IIT.

OJIOK HEIOABUKHBIN



KJIOPUMETP
TEPMOMETP

MCTOYHUK MUTaHUS TTOCTOSIHHOTO TOKA (BBIMPSIMUTEIb
C BBIXOJIHBIM HamnpspkeHueM 36-42 B niu GatapeiHbli
0JIOK ¢ BOBMOYXHOCTBIO PETYJIMPOBKH BBIXOJIHOTO
HaIpsHKCHUS

BOJIBTMETP ABYXIpeaeiabHblil (3 B, 6B)

amriepMeTp AByxmnpeaenbsiid (0,6A, 3A)

pesucrtop 4,7 Om

pesuctop 5,7 Om

namriouka (4,8 B, 0,5 A)

nepeMeHHbIN pe3uctop (peoctat) g0 10 Om
COEMHUTENbHBIC MPOBOAA, 20 MIT.

KJTIOY

Ha0Op MPOBOJIOYHBIX PE3UCTOPOB PlS

cobuparomas JuH3a, hokycHoe paccrosiaue 100 mm
cobuparomas JuH3a, GoKycHOe paccTosiHue SOMM
pacceuBaroIas JuH3a, (POKYCHOE pacCcTOsSHUE -75MM
IKpaH

ONTUYECKAsI CKaMbsl

cnaig «Mogenb npeaMeTar

OCBCTHUTCIIb



MOJTYLUMIAHJIP C TJIAHIIETOM C KPYTOBBIM
TPAHCIIOPTUPOM

[Tpubop A n3ydeHus ra3oBbIX 3aKOHOB
Kanuuisipsl

Hudpaxnmonnas pemierka 600 mTpuxos/MmM
HMudpakunonnas pemerka 300 mwTpuxos/Mmm
3epkaio

Jlazepnas yka3ka

[Tonsapoun B pamke

Illenu FOnra

Karymika moTok

biok guonoB

biiok koHAEHCATOPOB

Kommnac

Marunurt

DJIEKTPOMArHUT

OnuiIKH xeje3Hble B 0OaHKe

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 364594085773079485149359994365539118177086968174
Bnageney Bonkoea HatanbA KMeBaHoBHa
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