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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TOJOKEHUW U TpeOOBaHUM K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, npeactraBieHHbIX B OI'OC
COO, a Takxke c y4y€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernoJilaBaHusi ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu denepanuu, pEATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatomuxcs 10—11 kmaccoB mnpu
oOydeHHH UX (Pu3MKe Ha 0230BOM YpOBHE Ha OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxona. I[Iporpamma mo ¢usmuke coorBerctByeT TpeboBanusm OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OoOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMM IpeameramMu. B Hel
OTIPE/IEISAIOTCA OCHOBHBIE LIETM U3Y4YEHHUs] (PU3UKU HA YPOBHE CPEIHEro OOLIETOo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YpOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yJIbTAaThl OCBOEHUS Kypca (U3UKU Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yaeOHoro npeamera « Pu3nkay 1o rojaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAaX NPUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuM 00 okpyskaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEMOOOpa3yIoIui
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomued. Mcmosib30BaHME W aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenNesieT  XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEpPreTuKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4eHHUSI HOBBIX MAaTE€pHaJIOB C 3aJaHHBIMU CBOWCTBAMHU W JIPYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METO] TO3HAHMSI IPU BBIITOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN UACH, KOTOpPbIE MOXXHO paccMaTpUBaTh KaK MPHUHLHIBI €0
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTUYECKH
3aBEpUIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBUU C HEW MaTepuail Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nyueckux Teopud. Begymum B Kypce sBIsgeTcs
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHUH, BEIIECCTBE H
noJie.

Hoes eymanumapuzayuu. EE peanuzanuss mnpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIHala (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaomoii  nanpasnennocmu. Kypc usuku mpeanonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH U TEXHOJIOTHH, a Takke O00CYXIACHUs
po0JIeM palMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TeOpHH ((POpPMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLIHIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MNPUPOAE, TpaHULAX
NPUMEHUMOCTH TEOpHHl, JJIsI OMUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHUCTEMHO-ACSATEILHOCTHBIN MOAX0J B Kypce (PU3MKU peanu3yeTcsl Mpexe
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU JAESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMBI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX pPadoT,
KOTOphIE B Mporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYCHHYECKUX
paKkTUYECKUX padoT. BhifeneHre B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKAMU
o0pa30BaTeNbLHOTO TIPOIlecCa HCXOsd U3 OCOOCHHOCTEW IUJIAaHUPOBAHHS W
ocHameHuss kaOmHera Qusmku. Ilpm 3ToM obOecmeumBaeTcs OBIAJACHUE
OOy4YaromMUMHUC YMEHHUSIMU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEM (U3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHME YJIENAETCS PEHICHUIO PACYETHBIX M Kauye€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacu€THBIX 3a/a4y MPUOPUTETOM SIBISIIOTCS 3aJayd C SIBHO
3aIaHHON (hU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh U3YYEHHBIE 3aKOHBI U
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3aKOHOMEpPHOCTH KaK M3 OJHOro pazlena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3zenoB. /[ Ka4yeCTBEHHBIX 3a/1ady MIPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILECCOB B OKPYXKAIOIICH
XKU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DPI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecledeHnio y4eOHOro mporecca 0a30BbIi ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpPEIHEro OOLIEr0 00pa30BaHUs TOJIKEH U3yUaThCsl B YCIOBUAX
IpEeIMETHOro0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOHWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIO LUKJIa. B kaOuHere (U3MKU AOHKHO OBITH
HE0OX0aMMOe J1TabopaTopHOE OOOpYMOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3HKEe yYEHUYECKHX MPAKTUYECKHX PadOT M JEMOHCTPALMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHHM C
OPUHIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M OOECHeYMBAaeT IOCTAHOBKY
NEPEYUCICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI  M3yY4aeMbIX SIBJICHHH M  TPOIECCOB, OMIUPHUECKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [JIsl YYEHHYECKUX MPAKTUYECKUX PAOOT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKTHI
71a00paToOpHOTO O00OPYAOBAHUSA JIOJDKHBI OBITh HOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOrOBBIX M LM(PPOBBIX MPUOOPOB, a TAKKE KOMIIbIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMHU LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (opmupoBaHue HHTEpeca M CTpEMJIEHUS OOYy4YaIOIIMXCA K HAyYHOMY
U3YYEHUIO MPUPOJbI, PA3BUTUE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ IO3HAHUSA U (POpMUpOBaHUE
MCCJIEI0BATENHLCKOrO OTHOIIEHUS K OKPYKAIOLIUM SIBIICHUSM;

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHMSI KAaK pE3yibTaTa HW3Y4YCHHS
OCHOB CTPOEHHMSI MaTePUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKY;

e (dopMmupoBaHHE YMEHUU OOBICHATH SIBICHUS C HCIOJIb30BAaHUEM
bu3nYeCKUX 3HAHUIA U HAYYHBIX JT0Ka3aTEIbCTB;

e (opMupoBaHHE TMPEACTABICHUN O poiud (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHII.

JlocTrxeHne 3TUX lene oOecreunBaeTCsl pelIeHUeM CIEIyIoMMX 3a7ad B

nporecce u3ydeHus Kypca GU3NKU Ha YpOBHE CpeHEro oo1iero oopa3oBaHus:



npuoOpeTeHue  CUCTeMbl  3HaHMM 00  o0mmx  (u3mUecKux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPHSIX, BKJIFOYAS MEXaHUKY,
MOJICKYJISIPHYIO  (DU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

dbopMHpoBaHUEe yMEHUN MPUMEHSITh TEOPETHUUYECKUE 3HAHUA  JUIS
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HU;

OCBOCHME CIOCOOOB pEIICHHs] Pa3IMYHBIX 3aJad C SBHO 3aJaHHOMU
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3fanue GuU3NUeCKo MOJENH, aJIeKBAaTHON YCIIOBUSIM 3a]1a4H;
NOHMMaHHEe (U3NYECKUX OCHOB M MPHUHIIUIIOB JEHUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSAHHS HA OKPYKAIOIIYIO
cpeay.

OBJIAJICHUE METOJIaMH CaMOCTOSITEJIBHOIO IUIAHWPOBAaHUS W NPOBEICHUS
(U3MYECKUX SKCIEPUMEHTOB, aHalW3a W HHTEpIpeTauuu MHGOpMaIH,
ONPEIEIICHNS JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

CO3JJaHHE YCJIOBUW I PAa3BUTHUSI YMEHUU MPOEKTHO-UCCIEN0BATENBCKOM,
TBOPYECKOU 1E€ATEIBHOCTH.

Ha wuzyudenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETo
oOpazoBanus oTBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX palbOT ABJISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
poBeneHusT J1abOpaTOPHBIX pPabdOT M OMBITOB € YYETOM MHIUBHUIYyaTbHBIX
0COOEHHOCTEN 00yUaroIUXCs.

COJEPXAHUE OBYUYEHUA

10 KVIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUA
®uszuka — Hayka o mpupojae. HayuHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO

MUpa.

Ponp okcnmepumeHTa W TEOpUM B IPOLIECCE TIO3HAHMS HPUPOIBI.

DKCnepuMeHT B QUBHKE.

MonenupoBanue (HU3MYECKUX SBICHUNM W TIporieccoB. HaydHbie TUIOTE3HI.
duznyueckre 3aKOHBI U TEOpUHU. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
ITpuHIUIT COOTBETCTBUS.

Ponb u MecTto Gu3NKKM B (POPMUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.



Llemoncmpayuu
AHanoroBele W MHU(PPOBBIE HN3MEPUTEIBHBIC MPUOOPHI, KOMITBIOTEPHBIE
JTaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcu€ra. Tpaekropus.

[lepemernienue, cCKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTb) H
YCKOPEHUE MATEPUATBHOW TOYKH, WX NPOECKIIMU HA OCHU CHUCTEMbI KOOpJHHAT.
CrnoxeHue nepeMenieHui 1 CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUS, IIyTH U [EpEeMEIICHUS
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoOoHOE TazieHre. Y CKOpeHUEe CBOOOIHOTO MaiCHUSI.

KpuBonmHenHOE  nBMKEHWE. J[BMKEHHWE  MaTepuanbHOW  TOYKM IO
OKPYKHOCTH C ITIOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocth. [lepuon u yactora obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHE.

TexHH4eckrue YCTpPOWCTBA M TMPAKTAYECKOE IMPUMEHEHHE: CIHJIOMETD,
JIBH>KCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeadn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, MILTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBH>KCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYX€E U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenne aBmkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaieHUsI.

Hamnpagienue CKOpOCTH IPU ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yueHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY NYTSIMH, MPONUICHHBIMU TEJIOM 34
MOCJICIOBATEIbHBIC PABHBIE MPOMEKYTKHM BPEMEHM TIPU PABHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHne IBMKEHUS IAapUKa B BA3KOU )KUIKOCTH.

N3yuenune nBuxKeHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka



[Ippyaomn  otHocutenbHOCTH  ['ammies.  llepBeii  3akoH  HerotoHa.
HNHepunaibHbIe CHCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cynepno3unuu cui. Bropoi 3akon HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTEpUaIbHbBIX TOYEK.

3akoH BcemupHoro taroreHus. Cuia Tsxkectu. IlepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoibxeHus1, kauenusi). Cuna tpenusi. Cyxoe
Tpenue. Cuia TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. KosdduimenT tpenus.
Cuita conpOTUBIIEHUS NPU IBU>)KEHUU TEJa B AKUIKOCTH WUIIU Ta3e.

[TocTtynaTensHOE U BpalaTelbHOE JBUKEHUE a0COMOTHO TBEPAOTO Tea.

MOMEHT CHIIBI OTHOCHUTEIIBHO OCH BpamieHus. llnewo cumbl. YcnoBud
paBHOBeCHUS TBEPAOTO TEIIA.

TexHu4eckrue yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHUE: NOAIIUITHUKY,
JBU>KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenue nHepuuu.

CpaBHEHHE MacC B3aMMOJICCTBYIOIINUX TE.

Bropoii 3akoH HerotoHa.

N3mepenne cuil.

CroxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MOIbEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VY cioBus paBHOBECHs TBEPAOTO Tea. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamophsle pabomuwl

N3yuyenue nBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pE3UHOBOM 00pa3Iie, OT ux aedopMarium.

HUccnenoBanne yciaoBHil pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAILICHUA.

Tema 3. 3aKonbl COXpaHEHUA 8 MEXAHUKE

NMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MATEPUAbHBIX TOYEK.
NmMmnynbC cUlbl M1 U3MEHEHHWE HMIYJbCa Tejla. 3aKOH COXPAHEHHUSI HMITYJIbCA.
PeakTuBHOE IBHKCHHUE.

PaGoTa cuiibl. MOIITHOCTH CHJTBI.

Kunernueckass 3Heprusi MarepuaibHOW TOYKH. TeopemMa 00 HW3MEHEHUU
KUHETUYECKON SHEPTHH.



[TorennumanbHas DHEPTHU. [TorennumanbHas DHEPIUs YIIpYro
nedopMupoBaHHOW  TpyXuHBL.  [loTeHIManmpHas SHEpPrUs  Telda  BOJIU3U
MOBEPXHOCTU 3EMIIU.

[loTeHnuanbHple U HENOTEHUUANbHbIE  Ccuibl.  CBs3b  pabOTHI
HEMOTCHIHAIBHBIX CUJI C M3MEHEHUEM MEXAHUYECKOM HSHEPTHMH CHUCTEMBI TEI.
3aKOH COXpaHEHUSI MEXaHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue ycTpoMCTBA M MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
MPYKUHHBIN MUCTOJIET, TBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexos NOTEHIIMATLHON YHEPTUU B KHHETUYECKYIO U 0OPaTHO.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3yuenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue cBsI3M pabOThI CUJIBI ¢ UBMEHEHUEM MEXAHUYECKOW HHEPruu
TeJia Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'yTa.

Paznen 3. MoJgeky/sipHast Gu3nKa 1 TEPMOJIMHAMHUKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TTOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOM TEOPUHU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Jduddysus. Xapakrep IBIKEHUS U
B3aUMOJECUCTBUSA 4YacTUIl BemiecTBa. Moaenum CTpOEHHUsI ra3oB, KHUIKOCTEU H
TBEPIBIX TE U 00BSICHEHWE CBOMCTB BEIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3mepsl Monekyi. KonundectBo BemectBa. [locTosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkama temmeparyp
Llenbcus.

Mopens  upeampHOro raza. OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETUYECKOW TEOpUH HACaTbHOTO ra3za. AOCOJIIOTHas TeMmIepaTypa Kak Mepa
CpEIHEM KWHETHYECKOW SHEPrUU TEIUIOBOrO ABMKEHMs 4vactuil rasza. l[llkana
temrepatyp KenbBuHa. ['a30Bble 3akOHBI. Y paBHeHHEe MeHnaeneeBa—KianerpoHa.
3akoH [lanbToHa. M30mpouecchl B UACATbHOM Ta3e C MOCTOSIHHBIM KOJUYECTBOM
BemiecTBa. ['paduueckoe mpeACTaBICHUE H3OIMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHn4eckrue YCTpPOWCTBA M MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu



OnwIThl, AOKAa3bIBAIOIINE JUCKPETHOE CTPOEHWE BemecTBa, (ororpadun
MOJIEKYJI OPTaHUYECKUX COCTUHEHUI.

OmnbITel 110 MU Py3un KUIAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogaens onbita IlTepHa.

OnBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOT O
B3aUMOJECHUCTBUA.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HACAIBHOTO Trasa,
U30IPOLECCHI.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

Omnpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE Ha OCHOBE HM3MEpPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MMapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocroevl mepmoounHamuxu

TepMmoauHamMuueckass cucrema. BHYTpeHHS SHEpPrus TEPMOJAMHAMUYECKOU
CUCTEMBI U crIOco0bI €€ n3mMeHeHus. KonnuecTBo TemioTsl U pabota. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HWJEalbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJbHAsI TEIIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOJAMHAMUKHU.
[Ipumenenue mepBOro 3akoHa TEPMOJMHAMUKH K m3ompoueccaMm. ['paduueckas
WHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh IPOLIECCOB B IPUPOIE.

TermoBpie  mammHbl.  [IpuHOUWNBI  JEWCTBHUST  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanust SHEPrUM B TEIUIOBBHIX MamuHax. KoadduimMeHT moiae3Horo
nericTBus TeruioBod mammHbl. [{ukn KapHo um ero ko3pduumMeHT MOIe3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKH.

TexHuyeckue YCTpOHMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAMIBHUK, KOHIUIILOHED.

Jlemoncmpayuu

W3meHeHnne BHYTpPEHHEH HSHEPruy Teja MPH COBEPIICHUU PAOOTHI: BBIIET
npoOkK u3 OYTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3JAyxa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIECOAEMOHCTPALINS).

M3mMeHeHre BHYTpEHHEN SHEPTUH (TeMIIEpaTyphl) Tejla IpH TeIionepeaye.

OneiT MO anuabaTHOMY paCIIUPEHHIO BO3ayXa (OMBIT C BO3AYIIHBIM
OTHUBOM).



Monenu nmapoBoii TypOHUHBI, ABUTATEINS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepenne yaenbHON TEMII0OEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn geuyecmea. Pazosvie nepexoont

[TapooOpa3oBanue u KoHneHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEIIbHAS BIAXHOCTh BO31yxa. HacelmeHHbli map. YaenbHas TeIIoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucraminueckue u amopHbie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaiuiel. CoBpemMeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJTM3aus. Y IeJabHasl TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU TMOIYYEHHS] COBPEMEHHBIX MAaTEPHAJIOB, B
TOM YHCJIE HAHOMATEPUATIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOMCTBA HACBIIICHHBIX NapOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenne HarpeBaHus U IUJIABJICHUS! KPUCTAIUTMYECKOTO BEIIECTBRA.

JleMOHCTpanusi KpuCTaIOB.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekrpoauHamMuka

Tema 1. Inexkmpocmamuxa

OnekTpu3auus Tel. OJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsaa0B. [IpOBOOHUKH, IAMAJIEKTPUKH M MOJYNPOBOJAHHKU. 3aKOH COXpPAaHEHHS
AIIEKTPUYECKOTO 3apsija.

B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbll SJIEKTPUYECKUN 3apsia.
OnekTpuueckoe mnojie. Hanpsok€HHOCTh  AneKkTpudeckoro moiid.  [IpuHuun
CYNEPHO3ULIUNA DJNEKTPUUYECKUX Toyeil. JIMHUKM HanpsKEHHOCTU 3JIEKTPUUYECKOTO
MOJISL.

Pabora cun  anektpocratudeckoro  mosiss.  Ilorennuman.  Pa3HocThb
noTeHUUAIOB. [IpOBOJHUMKM UM AMAJNEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
Jusnexktpuyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh TUIOCKOIO0 KOHAEHCATOpa.
DHeprus 3apsKEeHHOT0 KOHAEeHcaTopa.
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TexHn4eckrue yCTPOMCTBA M IMPAKTUYECKOE MPUMEHECHUE: BJIEKTPOCKOIL,
AJIEKTPOMETpP, dSJIEKTPOCTaTHUECKash 3alluTa, 3a3eMJICHHE JJICKTPONPHUOOPOB,
KOHJICHCATOp, KOMMPOBAJIbHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUIT ICUCTBUS JIEKTPOMETPA.

B3auMmopenicTBre HAANEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T0JIC 3aPSKEHHBIX TEl.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTaTUYECKAS 3aLIUTA.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  JJICKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUAJICKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne 2meKTpOoEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE COIMPOTUBIICHUE. YIEIbHOE COMPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenpbHOE, MapALICIIBHOE, CMEIIAHHOE COCTMHEHNE MPOBOIHUKOB.

Pabora anmekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma.  MomiHOCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAsA CHJIA U BHYTPEHHEE COMPOTUBJIECHHWE HCTOYHUKA TOKA.
3akoHn Oma 11 MOJHOM (3aMKHYTOM) AyieKTpudeckoi memnu. KopoTkoe 3aMbIKaHue.

DJIEKTpOHHAasT  OPOBOAMMOCTh  TBEPABIX  METANIOB.  3aBUCUMOCTH
CONPOTUBJIEHUSI METAIJIOB OT TemMIiepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX ITYYKOB.

[TomynpoBOIHUKH. CoOcTBeHHas 151 MpUMECHAas MIPOBOJAUMOCTD
NOJIyIpOBOJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoJHUKOBBIE TPUOOPHI.

OJIEKTPUYECKM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEeKTpOIUTHYECKas: AUCCOUALNS. DIEKTPOIH3.

DJIeKTpUUeCKUM TOK B Ta3zax. (CaMOCTOATENbHBIH M HECAaMOCTOSATEIbHBIN
pa3psa. Momuus. [Inazma.

TexHudeckue yCTpOWCTBA U IIPAKTUYECKOE IMPUMEHEHHUE: aMIIepMETP,
BOJIBTMETpP, PEOCTaT, HWCTOYHHKH TOKa, OJICKTPOHArpeBaTENbHBIC MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHNSI, BAKYYMHBINU IO/,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, MOTYTPOBOTHUKOBBIN TNO/, TaIbBaHUKA.

Jlemoncmpayuu
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H3mepenre cuitbl TOKAa U HAMIPSKEHUS.

3aBUCUMOCTh COIPOTHUBJICHHUS] NUJIUHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
IUIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepraa.

CwMeliaHHOE COeTMHEHNE TPOBOTHUKOB.

[IpsiMmoe wu3MepeHHe dIEKTpoABMXKYIIeH cuibl. KopoTkoe 3aMblkaHHe
rajJbBaHUYECKOIO PJIEMEHTA U OLICHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMIPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYyPHI.

[TpoBOIMMOCTH AJIEKTPOIUTOB.

HckpoBoit pa3psii ¥ MpOBOJMMOCTh BO3yXa.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

H3mepenne 37IeKTpOABUKYIIEH CHUIIbI UCTOYHHMKA TOKA W €r0 BHYTPEHHETO
COTPOTHUBJICHUSI.

HaGmronenue anextposusa.

Me:xnpeaMeTHble CBSI3H

N3yuyenue kypca ¢usznku 0a30Boro ypoBHA B 10 Kiacce oCylIECTBISETCS C
y4€TOM COJIEP>KATEIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcamMH MaTEeMaTUKH,
OHOJOTHH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHbIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (akT, rumoreza, (uanyueckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICTUPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabosa, rurnepOosa, ux rpauKku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOCKIIUU HA OCU KOOPJIMHAT, CJI0)KEHUE BEKTOPOB.

buonoeus: mexannueckoe ABUKEHUE B KUBOU mpupoje, nuddysus, ocMoc,
TEIMJI000MEH JKMBBIX OPTraHU3MOB (BUIBI TEIUIONEPE/IayH, TEIJIOBOE PABHOBECHE),
AIIEKTPUUCCKHUE SBJICHUS B )KUBOM TPUPOJIC.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAsh Macca, TEIJIOBBIE CBOWCTBA TBEPHABIX TEN, KUIAKOCTEU WU
ra3oB, JJIGKTPUYECKHE CBOWCTBA METAIIOB, DJIEKTPOJIMTUYECKAS TUCCOIUAIUS,
raJibBaHUKa.

l'eoepaghus: BNaxxHOCTh BO3AyXa, BETPHI, 0apoOMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHKUE JBH)XEHUN C HMCIOJIb30BAHHEM MEXaHU3MOB,
y4€T TpeHUsT B TEXHUKE, IOJIIUITHUKA, HCIOJb30BaHUE 3aKOHA COXpaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JAPYTUE€), JBHUTaTedh BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOMUIBHUK, KOHIUIIMOHEP, TEXHOJIOTHUN
MOJYYEHUs] COBPEMEHHBIX MaTEpHaJiOB, B TOM YKCJIE HaHOMATepHaloB, U
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HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, JJIEKTPOHArPEBATEIIbHBIC puOOpHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, FaIbBaHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpoMacHUMHAA UHOYKUUS

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUE  TOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMOD cyneprno3unuu
MarHUTHBIX MoJiek. JIMHMU MarHuTHOM WHAYKUMU. KapThHa JMHWUA MarHUTHOMN
WHIYKIWH TO0JIA IOCTOSHHBIX MAarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWMHUN WHIYKUWH
MAarHUTHOTO TOJISL JJIMHHOTO MPSIMOTO MPOBOAHMKA U 3aMKHYTOTO KOJBIIEBOTO
IIPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBue npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOayJib U HanpaBJIeHUE. [[BH>KEHHE 3apsHKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHON
WHIYKIUU. OJEKTPOJBIXKYINAA CWIa HWHAYKUHWH. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu Papazes.

BuxpeBoe nsnexkrpuyeckoe moje. DICKTPOABWKYIIAs CHJIA WHAYKUAW B
MIPOBOJIHUKE, IBUAKYIIEMCS MTOCTYIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuo Jlenua.

NHOyKTUBHOCTh. SIBIEHME CaMOMHAYKUHMH. OJEKTPOABIKYIIAs CHIIA
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudeckue yCTPOMCTBA W IPAKTUYECKOE MPUMEHEHUE: IOCTOSHHBIE
MAarHuThbl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIU 3JIEMEHTApPHBIX
YacTUll, UHIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TIOJISL.

B3aumozencTBre 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JHevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.
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SIBeHME SIIEKTPOMAarHUTHON UHIYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJICKTPOJABUKYIIEH CHIIBI MHIYKIMH OT CKOPOCTH WM3MEHEHHS
MarHuTHOTO ITOTOKA.

SIBieHrE CAaMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomol

N3ydyeHne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanue AeHCTBUS MOCTOSSHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

Pasznea S. KoJsieOanusi ¥ BOJIHBI

Tema 1. MexanuuecKkue u 31eKMpPOMAZHUMHbLE KOJ1€0aAHUS

KonebGarenbnas  cucrema.  CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonnyeckue konedanus. [lepmon, wacrora, ammumryga u (aza KoieOaHUU.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKU MasTHUK. Y PaBHEHHE TapMOHUYECKHUX
koJiebanuii. [IpeBpaiiienre HEPrun Mpyu rapMOHUYECKUX KOJICOaHUSIX.

Konebatenbubiii KOHTYp. CBOOOJAHBIE 3IIEKTPOMArHUTHBIE KOJICOaHUS B
UJCATBHOM KOJEeOaTeIbHOM KOHTYpEe. AHAJOTUS MEXIYy MEXaHUYEeCKUMU U
ANEKTPOMAarHUTHIMU KoJieOanusimMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPrUU B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouux KojeOaHusX. BrIHYXI€HHbIE MEXaHUUECKUE
kosebanus. Pezonanc. BoiHykA€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

[lepemennbiii TOK. CHHYyCOMJAQIbHBIM TEPEMEHHBIH TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JCHCTBYIOIIEE 3HAYEHHWE CHJIbI TOKA M
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegada U MoTpeOICHUE IICKTPUUSCKOM
DHEPrUr. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE IIEKTpodHepruu. KymnbTypa
WCITIOJIb30BAHUS JIEKTPOIHEPTUU B OBCETHEBHOM KU3HHU.

TexHndecknue yCTpONMCTBA M NPAKTUYECKOE MPUMEHCHHE: DIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUU AJIEKTpONEpeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoOJI€OATENbHOM cHUCTeMbl (IPYXUHHBIA WIH
MaTEeMaTUYECKU MAsITHUK).

HaOmronenue 3aryxaromux KojgeOaHuH.

HccnenoBanue CBONCTB BBIHYKIEHHBIX KOJI€OaHUIA.

HabGmronenne pe3onanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUS] OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUM.
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Pe3onanc mnpum mnocienoBaTENIbHOM COENMHEHWM PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens TMHUYN IEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanre 3aBUCUMOCTH TEpUOJa MajbIX KoJieOaHUI Ipy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnmenoBanne NEPEMEHHOIO TOKa B LENH W3 IIOCIENOBATENBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKA U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUNHbBLE 6OIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpoCTpaHeHuss W JUIMHA BOJHBL. [lomepedyHple W MPOAOJBHBIE BOJIHBL.
HNuTtepdepenius u nuPpakuus MEXaHU4eCKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS M3IYy4YEHUs JIEKTPOMAarHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anekrpomarautHoin BonHe. CBOWCTBa
AJIIEKTPOMATrHUTHBIX BOJIH: OTPA)XE€HUE, MPEIOMIICHUE, MOJspU3alus, AUPpaKuus,
uHTeppepeHus. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEeKTPOMarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE IPHUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl JIMAarHOCTHMKAa B TEXHHKE M MEIHILMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OOpa3zoBaHue U paclpOCTPaHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak UCTOUHUK 3BYKa.

Habmroienue oTpakeHus: U NpeoMIICHUsI MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHunu u auppakuud MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGnrogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTON KosieOaHuil.

HccnenoBanne CBOWCTB BJIEKTPOMAarHUTHBIX BOJIH: OTpa)XeHUe,
npesioMJIeHUE, MoJspu3auus, Audpakuus, HHTephepeHIus.

Tema 3. Onmuka

['eomerpuueckas onruka. lIpsmoimHENHOE pacrpoCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHBIM HCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI oTpakeHUs cBeTa. IlocTpoeHnue n3o0pakeHuil B
IIJIOCKOM 3€pKaJe.
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[Tpenomiienue cBeTa. 3aKOHBI MTpeIOMIICHUS CBeTa. AOCONIOTHBIN MOKa3aTelNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroma IOJHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus cBeta. CiioxHbI cocTaB 6enoro ceera. L{ser.

CoOupatonie u paccenBaromive JuH3bl. ToHkasg JsmH3a. DoKycHOe
pPacCTOSIHME W ONTHYECKass Cujla TOHKOM JuH3bl. IlocTpoeHue wm3o00pakeHuil B
coOuparolux U paccenBarolux JuH3ax. Gopmyna TOHKOW JIMH3BI. YBEJIWYEHUE,
JaBaeMOe€ JIMH30M.

[Ipenebl NpUMEHMMOCTHA F€OMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WHTepdepenuuss cBera. KorepeHTHblE HCTOYHUKH.
YcnoBuss HaOMIOACHUS MaKCUMyMOB U MHHHUMYMOB B HHTEP(EpPEHIIMOHHON
KApTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakaus ceta. [udpakuuonHas pemérka. YciaoBue HaONIOACHUA
IJIABHBIX ~MAakKCHMyMOB TIpM  IaJ€HUM MOHOXPOMAaTHYECKOIO0 CBE€Ta Ha
TU(PPaKIUOHHYIO PEIIETKY.

[lonspuzamus ceera.

TexHuyeckue yCTpPOWCTBA M IIPAKTHYECKOE IPUMEHEHWE: OYKH, JyIa,
¢doToanmnapar, NPOEKIMOHHBIN ammapar, MUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITUKA, AUPPAKIIMOHHAS PELIETKA, OJISIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pPACIPOCTPAHEHUE, OTPAKEHHE M IPEIOMIIEHUE CBETA.
OnTuueckue mpruOOpsI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu MuKkpockona, TeJIeCKona.

HaOmronenune natepdepeHinm ceera.

Hab6mronenune nudpaxiuu crera.

HaOmronenne nucnepcuu cBera.

[TomydyeHnue cnekTpa ¢ TOMOIIBIO MPU3MBI.

[Tonydyenue cekTpa ¢ MOMOIIbI0 AU(PPAKIUOHHON PEIIETKH.

HabGnrogenue noasipu3aluu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepeHne rnokasaTesns NpeJoMIIEHHs CTEKIIA.

HccnenoBanrie CBONCTB U300paKEHUH B JIMH3aX.

HaOmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI CIeIUAIBLHOM TEOPUU OTHOCUTEIbHOCTH
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['panuupl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIICLIMAJIbHOW TEOPUH OTHOCHTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIHbHOCTH DUHIIITECHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALIECHUE
JUTUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ PHEPruel U UMITYJIbCOM PEISTUBUCTCKONW YACTHUIIBI. DHEPIUs
IIOKOS.

Paznea 7. KBanToBasi pusuka
Tema 1. Inemenmul K6AHMOBOU ONMUKU
®otonsl. opmyna [1nanka cBsizu 3HEpru (HOTOHA C €r0 YACTOTOM. DHEPTHs
U UMIyJbC (pOTOHA.
OTtkpoiTue 1 ucciaegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI

dotorpdexra. YpaBuenue DiHmTeitHa 11 poTodpdexra. «KpacHas rpaHunar»
dbotorddexra.

Hasnenne cBera. OnbiThl [1. H. JIeOGenena.

XUMHUECKOE JIEVCTBUE CBETA.

TexHUYecKue YCTpOICTBA U MPAKTHYECKOE IMPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®doTo3ddeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -HacCTHIL.
[Inanerapnas mogmens aroma. lloctynater bopa. U3nydyenue u mormonieHue
(GOTOHOB MpU MEpexo/e aToMa C OJHOTO YpPOBHSA JHEPruu Ha JApyroil. Buubl
criekTpoB. CIIEKTp ypOBHEW 3HEPTUM aTOMaA BOJAOPOA.

BonnoBsie cBoiicTBa yactull. Bosusl e bpoiist. KopnyckyisipHO-BOJTHOBOM
JTyaJn3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE NIPUMEHEHHE: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopna.

OrnpenesieHue IJIMHBI BOJIHBI JIa3epa.

HaOmronenue TMHENYaThIX CIIEKTPOB U3ITYUCHUS.
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Jlazep.

Yuenuueckuu sxcnepumenm, nabopamopmsie pabomsi

Habnronenue IMHeH4aToro CuekTpa.

Tema 3. Amomnoe a0po

OKCIIEPUMEHTBI, JOKa3bIBAIOIIME CIIO0KHOCTb CTPOCHMs siapa. OTKphITHE
paguoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHWio  cocTaBa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, ramMMma-u3IydCHHS.
BinsiHME paaOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpeiTHE MpOTOHA M HeWTpoHa. HyknmonHas monens siapa [eiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucno sapa. M3oronsl.

Anbda-pacnian. OJEKTPOHHBIA M TIO3UTPOHHBIM Oeta-pacmaa. [amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

OHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledexT maccsl sapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl W HEPCHEKTUBBI
AJIEPHON DHEPTETUKHA. DKOJIOTHUECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.

MeTobl HaOJIOIEHUS M PETrHCTPAIMK 3JIEMEHTAPHBIX YaCTHUL.

dynaameHTanbHble B3auMoecTBUs. EAMHCTBO (GU3HUYECKO KapTHHBI MUpA.

TexHuyeckue yCcTpoMCTBAa M NPAKTHYECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccnenoBanre TpEKOB YacTUIL (110 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JjieMeHTHI ACTPOHOMHUM U aCTPOPU3MKH

Otansl pa3BuTUA acTpoHoMuUU. [IpukIagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMMH.

Bun 3BénHoro nHeba. Co3Be3ausi, sipKkue 3BE3[bI, IJIAHETHI, UX BUIAUMOE
JIBUKCHUE.

ConHeuHas cucTema.

Connue. Conneunass akTuBHOCTh. McrouHuk sHeprum ConHUA W 3BE3N.
3BE31bI, UX OCHOBHBIC XAapAKTEPUCTHUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETUMOCTB». 3BE31bl IJIaBHOM MOCIEIOBAaTEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBY» ISl 3BE3] TJIABHOW IIOCIIENOBATENBHOCTH. BHYTpeHHee cTpoeHue
3B€31. COBpEMEHHBIE NPEICTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJHIA U
3BE31. DTanbl )KU3HH 3BE3I.
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Mneunsiii Ilyte — Hama [Namaktuka. Ilomoxenue n nBukenue ConHia B
[Nanmaktuke. Tunel ranakruk. Pagnoranaktuky u kBasapsl. UEpHBIE ABIPHI B SApax
rajgaKkTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa30eranue rajnakTuk.
Teopus bonpiioro B3peiBa. PemKkTOBOE M3ITyUEHHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yyenuueckue nabnooenus

HabGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONpe/ieNIeHUs MOJIOKEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3/1is CeBEpHOro MOIYyIIapus U IPKUE 3BE3/BI.

Hab6nronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o0maromee NOBTOPeHUE

Ponp ¢u3uku u acTpoHOMHHM B 5SKOHOMHYECKOW, TEXHOJOTHYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeaIbHOCTH YEIOBEKa, POJIb U MECTO (PU3MKH
Y aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHOH KapTUHE MHPA, POJIb (PU3HUECKOU TEOPUHU
B (OpPMHUPOBAHMM TPEACTABICHUA O (UINYECKONM KapTUHE MHpPaA, MECTO
¢u3nyecKoil KapTUHBI MUpa B OOILEM Py COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX
IIPEACTABICHUN O IIPUPOJIE.

MexnpeaMeTHbie CBSA3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHsA B 11 Kiacce ocylmecTBIsieTCs C
Y4ETOM COZACPIKATEIBHBIX MEXKIPEAMETHBIX CBSI3€M C KypcaMM MaTEeMaTHKH,
OMONOTHU, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUA: SIBICHWE, HAay4HbId (akT, runore3a, (pu3myeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHNUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUH, TPUIOHOMETPUUYECKHUE
(GYHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO, BEKTOPHl M MX NPOEKUHH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJHBIE 3JIEMEHTAPHBIX (DYHKIMH, TPU3HAKU MOAOOUS TPEYTrOJIbHUKOB,
ompeiesIeHne oAU TIOCKUX (GUryp u oobémMa Ted.

bBuonocus: snekrpuyeckue SBIEHUS B JKUBOM Mpupoie, KoseOaTeslbHbIE
JBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOU IPUPOAE, NCUCTBUE
paavanyy Ha )KMBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPBIX
TEJI, MEXaHU3Mbl OOpa30BaHMs KPHUCTAUIMYECKON PpEIIETKH, CHEKTPaTbHBIN
aHasus.

l'eocpagpua: MarHuTHBIE TIOJMIOCA 3€MJIM, 3aJ€KH MAarHuTHBIX PYII,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKA3aHUE 3eMIICTPSCCHUI.
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Texnonocus: NWHUAKM DJJIEKTPOINEpenad, TEHEPATOpP IMEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENIb, WHAYKLIHWOHHAs II€Yb, pajap, pPaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MPOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes..

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mpenmera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBanus (0a30BbIN YPOBEHB) JOJIKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONINX
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbI

JInyHOCTHBIE pe3yNbTAaThl OCBOCHUS yUeOHOTro npeaMera «Pu3nKa» T0TKHBI
OTpa)xkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaroluxcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YyOEKIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaiv3alliid OCHOBHBIX HaIpaBJICHUI
BOCIIUTATENIBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTHM COBMECTHYIO AESATEIBbHOCTh B MHTEPECAX TIPakKIaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTEIIbHOM OpraHU3aIlNy;

YMEHHE B3aMMO/ICCTBOBATH C COLIMATIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPUOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM TpaXJaHCKOU WJIECHTUYHOCTH,
MaTpUOTU3MA;

IEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B

JEATEIIbHOCTU YYEHOI0;
20



OCO3HaHUE JINYHOTO BKJIaJa B MOCTPOEHUE YCTOWYMBOTO Oy IyILEro;

4) 3CTeTHYEeCKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIIOYas 3CTETUKY HaAy4YHOTO TBOPYECTBA,
IpUCYILIETO (PU3NUECKON HAYKE;

5) TpyA0BOro BOCIIHTAHUSI:

UHTEpEC K pa3iu4yHbIM cdepaMm MpodhecCHOHATbHON IEesSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOMN U TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIaHbI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3KUKYN Ha IPOTSKEHUH BCEU KU3HU;

6) 3K0JI0rNYecKOro BOCIIUTAHUS

c(OPMHPOBAHHOCTh 3KOJOTHMYECKOW KYyJIbTYphl, OCO3HAHHE TIJI00AIBHOIO
XapakTepa dKOJOTHYECKHUX IMpodiiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOILLEH Cpelle Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre ONbITa AEATEIBHOCTH HKOJOTHYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

OCO3HAaHHWE LEHHOCTH HAy4YHOM [EATEIIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NIPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHIMBUYAIbHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geicTBUs:
CaMOCTOATENLHO  (OpMyJNIMpOBAaTH W aKTyallu3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpENeNIATh 1eNIA JACSITENbHOCTH, 3aJaBaTh IapamMeTpbl M KPUTEPUH HUX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEYMST B  paccMaTpUBaeMBbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKH TIOCJICICTBUM JAEATEIbHOCTH,
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KOOPJIMHUPOBAaTh W  BBHINIOJHATH pabOTy B  YCJIOBHUSX  PEAIBHOTO,
BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHA PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBnle ucciienoBarejbcKue 1eHCTBUSA.

BJIQJICTh HAYYHOW TEPMHHOJOTHEH, KITIOYEBHIMH IMOHATHSAMH W METOJaMHU
buznueckoil HayKu;

BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOU ACSITENbHOCTU
B 007acTi PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEIHLHOMY TIOUCKY
METOJIOB peUIeHHs 3a7ad (U3MUECKOTO COJCP)KaHUs, MPUMEHEHHUIO Pa3TMYHBIX
METO/IOB MIO3HAHUS;

BJIQJIeTh BHUAAMU JIEATEIBHOCTH 1O TMOJXYYEHHIO HOBOTO 3HAHUSA, €ro
WHTEPIPETAUNA, TMPEOOPa30OBaHUI0 W TPUMEHEHHUIO B Pa3IMYHBIX YYEOHBIX
CUTYallUsIX, B TOM YHCIIE TIPU CO3/IaHUU YY€OHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBIISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATH 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIIeHWs, HaXOIUTh apTyMEHTHl I JOKa3aTeIhCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh apaMETPhl K KPUTEPUN PEIICHHUSI;

aHAIM3UpPOBaTh TMOJYYCHHBIE B XOJE pEHICHHWS 3a7aud  pe3yJbTaThl,
KPUTHUYECKU OIICHUBATh UX JIOCTOBEPHOCTH, POTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh M (HOPMYIUpPOBaTh COOCTBEHHBIE 3aJadyd B 0Opa30BaTEIbHOU
NEATEILHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIICHUBATH IPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHUA 10 (uU3MKe B MTPAKTUYECKYIO OOJIACTh
KU3ZHEIEITeIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IaCTeH;

BBIJIBUTATh HOBBIC HJICH, MTPEIaraTh OPUTHHATIBHBIC TOAXOBI U PEIICHHUSI,

CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nunopmanueii:

BJIAJICTh HABBIKAMHU TIOJydeHHsS] WH(POpMAIu (U3MYECKOTO COACP)KaHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATH TOWCK, aHaJu3,
CUCTEMATHU3AIMIO W WHTEPIIPETAINI0O MHPOPMAIMKM PAa3IUYHBIX BHIOB H (HOpM
MIPEICTABIICHNUS,

OIICHUBATh JJOCTOBEPHOCTHh MH(POPMAIIUH;

UCITOJIB30BaTh  CpeACTBa WH(MOPMAIIMOHHBIX WM KOMMYHHKAIIMOHHBIX
TEXHOJIOTHHA B PEIICHUN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIMOHHBIX
3amady  C CcoOMofcHHEM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUCHBI, PECypcocOepeKeHHs, TPABOBBIX U  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;
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CO3/1aBaTh TEKCTHl (DPU3MUECKOTO COAECpXKAHUS B pa3IUYHBIX (opMarax c
yu€TOM Ha3zHaYeHUsI HHPOPMAIIUH U LEJICBOU ayAUTOPHUH, BHIOMpAsi ONTUMAIBHYIO
dbopMy mpeAcTaBIECHUS U BU3yaTu3alllu.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe T1eCTBHS:

OCYILIECTBISAThH OOIICHNE HA YpOKax (PU3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;

pacno3HaBaTh IPEANOCHUIKM  KOH(MDJIMKTHBIX CUTyallud W CMsT4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHSI C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboTHI;

BBIOMpPATh TEMATHUKy M METOJbl COBMECTHBIX JEUCTBHM C y4€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh L[EeJId  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIMHUPOBATh ACHUCTBUA MO €€ NOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBU,
pacmpeienarh pojau ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Mpe/iaraTb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUJEU C TMO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYLIECTBJISTh IO3UTHBHOE CTPATETMYECKOE IIOBEJECHUE B Pa3IUYHBIX
CUTYaIUsX, POSIBISATh TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUITUATUBHBIM.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJISATh MO3HABATENbHYIO NIEATEHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYJIHUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHUS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS IPAKTUYECKOM pabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;
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c1oco0CTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO S3PYIULMU B 00IacTH

(bu3HKH, TOCTOSIHHO MOBBIIIATH CBOM 00Pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, IMOIIUOHATbHBIA HHTEJLJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JIE€SITEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB IIEJISM;

BJa/JeTh HABBIKAMH  MO3HABATENbHOM  pedrekcuu Kak  OCO3HAHHUSA
COBEpIIAEMBbIX JEHCTBHM M MBICIUTEIBHBIX MPOILECCOB, WX pE3yJIbTaTOB H
OCHOBaHUI;

UCITIOJIb30BaTh MPUEMBI peIICKCUU ISl OLICHKU CUTYyallud, BEIOOpa BEPHOTO
pelieHus;

YMETh OLIEHUBAaTh PHUCKH U CBOEBPEMEHHO NPUHUMATH pEIICHUS MO0 HX
CHIDKEHHUIO;

OpPUHUMATh MOTHUBBI W apTryMEHTBhl JPYrUX IMpU aHalIu3e pe3yJIbTaToOB
JeSITEIIbHOCTH;

MPUHUMATH ceOsl, MTOHNMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

OPUHUMATh MOTHUBBI W apTyMEHTHl JPYTUX TMpPH aHalu3e pPe3yiIbTaToOB
JIeSITEIbHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKH.

B mpouecce nocTukeHHsI JTUYHOCTHBIX PE3YJbTAaTOB OCBOCHHS MPOTPaMMbI
no ¢u3MKe IS YPOBHS CpPEIHEro o0IIero oOpa3oBaHUs Yy OOydaronIuXxcs
COBEPIICHCTBYETCS HMOIIMOHAIIbHBIH UHTEIJICKT, MpeIoIararomun
Cc(OpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHME, BUAETh HAIpPaBJIECHUS Pa3BUTH COOCTBEHHOM AMOLIMOHAIIBHOM cepsl,
ObITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOUYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh AaJIalTUPOBAThCA K
YMOLIMOHAIBHBIM U3MEHEHHSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMH, BKIIOYAIOIIEH CTpPEMIICHHE K JOCTIKEHUIO e U
yCIIexXy, ONTUMHU3M, HWHHUIIMATHBHOCTh, YMEHHE JEHCTBOBaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE
JIpYTUX, YYUTHIBaTh €ro IMpH OCYIIECTBJIECHUU OOIIEHHUS, CHOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOIINX CIOCOOHOCThH BHICTPAUBATh OTHOIICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTb KOH(PIUKTHI.

INPEAMETHBIE PE3YJIBTATDBI
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K xonmy obydyenuss B 10 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YHAIOIINXCS YMEHU:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM Hay4yHOW KapTHUHBI MHUpaA, B PAa3BUTHHU COBPEMEHHON TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKON JAEATEIbHOCTH JIIO/ICH;

YUUTHIBATh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3UYECKUX MOJICINICH:
MaTepHalbHas TOUKa, MHepIUalbHas CUCTeMa OTcuéTa, aOCOIOTHO TBEPIOE TENO,
U/IeabHbIN Ta3, MOJIEIH CTPOCHUS Ta30B, )KUIKOCTEH U TBEPIBIX TEJ, TOYCUHBIN
AIIEKTPUUYECKUI 3apsi MpH perieHnH (PU3MIECKUX 3ajad;

pacro3HaBaTh (pusmuecKue sBICHUs (IIPOIECChl) U OOBIACHATH UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJEKYJISPHO-KUHETUYECKOW TEOPUU CTPOCHHS BEIIECTBA U
JJIEKTPOJMHAMUKHA:  PAaBHOMEPHOE H  PaBHOYCKOPEHHOE  MPSIMOJUHEHHOE
JIBUKEHHE, CBOOOJHOE TMaJeHUE Tell, ABMW)KCHHE IO OKPYXHOCTH, WHEpPLHUI,
B3auMozeiicTBue Teln, Auddy3usi, OpOyHOBCKOE ABMKEHHUE, CTPOCHUE KUAKOCTEH
U TBEPIBIX TEN, N3MEHEHHE 00BEMA Tell MPH HArpeBaHUH (OXJIKIECHUH ), TEIIOBOE
paBHOBecHe, HCTapeHue, KOHJEHCAIWs, IJIaBICHHUEe, KPUCTAJUIM3AIlHs, KHUIICHHE,
BJIQXKHOCTH BO3/yXa, MOBHIIICHNE JABJICHUS Ta3a MPU €r0 HarpeBaHUU B 3aKPHITOM
cocyze, CBSI3b MEXIy IapamMeTpaMud COCTOSHHSA Ta3a B  H30Ipoleccax,
3JIEKTpU3aLUs TeN, B3aUMOJCHCTBHE 3aps/I0B;

OINKCHIBATh MEXAHWYECKOE IBMKCHHE, WCIONB3Ys (DM3HUECKUE BEITUYHUHBI:
KOOpJMHaTa, IMyTh, IEpeMelleHHe, CKOpOCTb, YCKOpEHHe, Macca Teja, CHia,
UMIYJbC TeNla, KHHETUYECKasl SHEPrus, NOTEHUHUANIbHASI SHEPrus, MEXaHU4yecKas
paboTa, MeXaHMYecKas MOIIHOCTb, IpPU ONHCAHWU MPABUIBHO TPAKTOBATH
(Gu3NYECKUi CMBICH HCIOJIb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS U EIUHMIIbI,
HaXOAUTh (HOPMYIIbI, CBS3BIBAIOIINE JAAHHYIO (PU3NYECKYIO BETUYHMHY C JAPYTUMHU
BEJIMUMHAMU;

ONKCHIBaTh H3Y4YCHHBIE TEIJIOBBIE CBOICTBA T€l U TEIUIOBBIE SBJICHUS,
UCHOJNB3Ysl (PU3MUECKHE BEJIMYMHBI: JaBJICHHUE rasa, TeMmIeparypa, CpeaHss
KUHETUYECKasi SHEPTUsl XaOTHYECKOTO JIBMKEHHS MOJICKYJ, CpEeIHEKBaJApaTHIHAS
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, pabora rasa,
KOA(PGUIIMEHT TOJIE3HOTO JIEHCTBUSL TEIJIOBOTO JBHUTATENs, MpPH OMHUCAHUHU
OPAaBWJIBHO TPAKTOBAaTh (UBWYECKUH CMBICI HCHOJIb3YEMbIX BEJIUYMH, WX
00O3HAUYeHUS U EOUHUIBI, HAXOAUTh (POPMYJbI, CBS3BIBAIOIINE JAHHYIO
(bU3MYECKYIO BEIMYUHY C IPYTUMHU BEIHUNHAM;

OIKCHIBaTh U3yUYEHHBIC DJICKTPUUECKHE CBOMCTBA BEIIECTBA U IEKTPUUECKUE
SIBJIEHUS (IIPOLIECCHI), UCIIONIB3Ysl (PU3UYECKUE BEIMYMHBL: DJIEKTPUUECKUNA 3apsij,
AIIEKTPUYECKOE T0JIe, HAPSXKEHHOCTD MMOJIS, TOTEHLMAN, Pa3HOCTh MMOTEHINAJIOB;
OpU ONHCAHUM TMPABWJIBHO TPAKTOBAaTh (DU3MUECKUNA CMBICT HCHOJIB3YEMBIX
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BEITMYMH, WX OOO3HAYCHWS] W EIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTAHHYI0 (M3UYECKYIO BEJITUYHHY C APYTHUMH BEIHYNHAMH,

aHATM3UPOBATh (PU3UUYECKHE MPOIECCHI U SBICHUS, UCIOJIB3YysS (PU3MUECKHE
3aKOHBI ¥ MIPUHIUIIBL: 3aKOH BCceMUpHOTO Tsarotenus, I, 11 u I 3akonsr HeroTOHA,
3aKOH COXPAHEHHsS MEXAaHMYECKOM DOSHEpPruu, 3aKOH COXPAHEHUS MMIIYJIbCa,
MPUHIUIT CYNEPNO3UIMNA CHUJI, NPUHIMUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYI0 TEOPUIO CTPOEHHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW SHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
AIEKTPUYECKOro 3apsiaa, 3akoH KylloHa, mpu 3TOM pa3iuyaTh CIOBECHYIO
(bOpMYITHPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKCHUE W YCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIBI JCHCTBUS MAaIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; paziuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BAHUS B
MMOBCEHEBHOM JKHU3HHU;

BBITIOJIHATh HKCIEPUMEHTHI 0 MCCIECAOBAHUIO (DU3UUECKUX SBJICHUU U
MPOLIECCOB € HCIOJB30BAHUEM IMPSAMBIX M KOCBEHHBIX HW3MEPEHHM, MPU STOM
dbopmynupoBath MpoblieMy/3aadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMBIT H
bopMyIUpOBaThH BBIBOBI,

OCYILECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh  3aBUCHUMOCTH  MEXKIY  (PU3NUYECKUMH  BEJIMYMHAMH  C
WCMOJIb30BAaHUEM MPSIMBIX H3MEPEHHM, MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(buKcUpoBaTh pe3yJbTaThl TMOJYYCHHOW 3aBUCUMOCTU (PUBMYECKUX BEJIUYHUH B
BU/JIe TaOJIUIl U TPpaUKOB, €NIaTh BEIBOJBI IO pe3yjIbTaTaM UCCIIEeI0BAHNUS,

coOJII0/1aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU UCCIEIOBAaHUN B
paMKax y4deOHOro JKCIEpUMEHTa, Y4eOHO-HUCCIIEIOBATEIbCKON W TMPOEKTHOM
JIEATEIIBHOCTH C HUCIIOJIb30BAaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1AOOPATOPHOTO
000opy1I0BaHUS;

pemaTrh pacuéTHble 3aJa4dl C SBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCIOJIB3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXOMMbIC ISl €€ pEeIICHHs, MPOBOJIUTh Pacdy€Thl U OLICHUBATH PEabHOCTh
MOJIYYCHHOTO 3HAYCHUS (PU3UYECKON BEIIMUNHBI,

pelIaTh KAYECTBEHHBIC 33/1a4M: BBICTPAUBATh JIOTUYECKHA HEMPOTUBOPEUUBYIO
LENOYKY PACCYXKIEHUW C ONOPOM HAa M3YYCHHBIE 3aKOHbI, 3aKOHOMEPHOCTH H
dbuznyeckue sBICHUS;
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UCIIOJIb30BaTh ~ MPU  PEIMIEHHH  y4eOHBIX  3a7ady  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JIUISA TOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAITUN
U TPEJCTABJICHUS y4eOHOUW M HAYYHO-TIOMYJISIPHON MH(pOpPMAIUH, MOJTYYSHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOTYyYaeMyI0 HH(OPMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOIIECCOB OKPYXKAIOIIEr0 MHpPa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, NI COXPAHEHUS 37I0POBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MOBEJCHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B Trpynmne C BBIIOJHEHUEM Pa3IMYHBIX COIMATBLHBIX POJICH,
IUIAHUPOBATh PadOTy TPYMIBI, PAMOHAIBHO paCHpeNeNsiTh OOS3aHHOCTH U
IJIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINBI B PELICHUE pacCcMaTpUBAEMON MPOOJIEMBI.

K koniy oOyuenuss B 11 kJiacce npeaMeTHbIE pPe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYYAIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApPTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHHUKU M
TEXHOJIOTUH, B MPAKTUYECKON AEATEIBHOCTU JIFOJAEH, LIEJIOCTHOCTh M €AUHCTBO
(bu3MYECcKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MO/IEIeH:
TOYEYHBIN AJIEKTPUYECKUH 3apsifl, JIyd CBETA, TOYECYHBIA UCTOUYHUK CBETA, SIACpPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO Sipa MpH PEHIeHUH (PU3MUeCKuxX
3a1ay;

pacrno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DIIEKTPUUYECKAS TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JCHUCTBUSA TOKA, B3aUMOJCHUCTBUE
MAarHUTOB, JJICKTPOMArHUTHAS WHAYKLHS, JEMCTBME MArHUTHONO TMOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHHUE,
uHTepdepeHnus, audpakuus W MOJSpU3alUs CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudecknii 3pdexT (hoTodrddheKT), cBeTOBOS AaBicHNE, BOSHUKHOBECHUE
JMHENYaTOro CIEKTpa aroMa BOJOPOJIa, €CTECTBEHHas U MCKYCCTBEHHas

PaIMOAKTUBHOCT;
OMKUCHIBATh M3YYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  IMPOBOJUMOCTH  pPAa3NUYHBIX  Cpea) |

AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCTIONB3YAd (U3UYECKHUE BEITHYMHBIL:
DIEKTPUYECKUIN 3apsil, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
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COIPOTHUBIIEHUE, PAa3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIKYINAsA cuia, paboTa TOKa,
WHAYKOUS MarHATHOrO Mojs, cuia Awmmepa, cuna JlopeHua, WHIYKTHBHOCTB
KATYyIIKW, HEPrusl 3JEKTPUYECKOIO0 M MAarHUTHOrO IMOJIEH, MEpPHOJ M 4YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsiii M Cujla TOKa B MpOIEecce
TApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOsSTHUE U
ONTUYECKasl Cuja JHMH3bI, NMPU OMHCAHUMU MPABHIBHO TPAKTOBATH (U3UYECKUIN
CMBIC]I HCIIOJIB3YEMBIX BEJIIMYMH, HMX OO0OO3HAUYECHHs M EJAMHMIIBI, YKa3bIBATh
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYUMHY C JAPYTUMH
BEJIMYMHAMU;

OMKCHIBATh HW3YYEHHBIE KBAHTOBBIC SIBJICHUS M MPOIECChl, HUCIOJIb3YS
¢usznyecKkue BEIMYUHBL: CKOPOCTh DJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPIUsl U UMIYJIbC (POTOHA, IEPUOJ TOJypaciaia, SHEPIHsl CBI3U
aTOMHBIX SJ€p, NpPH ONUCAaHUM MPABUIBHO TPAKTOBATh (PUIUYECKUI CMBICH
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAu€HUs M E€AMHMUILIBI, yKa3blBaThb (HOpMyIbl,
CBA3BIBAIOLIME JIAHHYI0 (PU3HYECKYI0 BEJIMYMHY C JPYTUMH BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETMYNHBL

aHANIM3UPOBaTh (PU3HYECKHE IMPOILECCHl U SBIEHUS, UCIOJIb3Yys (PU3NUYECKHE
3aKOHBI U MPUHIMUIBL: 3aKOH OMa, 3aKOHBI IOCJIEN0BATEIBHOTIO U NapaJLIEIbHOTO
COCIMHEHHs IPOBOJHUKOB, 3aKkoH Jlkoyns—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOMN
WHIYKIUHU, 3aKOH NPSIMOJMHEHHOTO PacHpOCTPaHEHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHMS JHEPrUH, 3aKOH COXPAaHEHHs HMMILYJIbCA, 3aKOH COXPAHECHMSI
IIEKTPUYECKOTrO 3apsA]ia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YHCIIA, MOCTyJaThl bopa,
3aKOH paJIMOAaKTUBHOTO pacraja, pu 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
NPUMEHUMOCTH;

OINPEIENATh HAIIPaBJICHUE BEKTOPA MHAYKLIUHA MAarHUTHOIO MOJISl IPOBOJIHUKA
C TOKOM, cuiibl AMmnepa u cuisl JlopeHua;

CTPOMTh UM OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKMM 3€pKajioM,
TOHKOM JIMH30M;

BBINIOJIHATh JKCIIEPUMEHTHI MO MCCIEIOBAHUIO (DU3UUECKUX SIBIICHUUA W
IIPOLIECCOB C MCIIOJIb30BAHUEM IIPSIMBIX M KOCBEHHBIX HM3MEPEHHUI: IPU 3TOM
dbopmynupoBath MpobiieMy/3amady W TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO O0OpPYIOBaHUS, MPOBOJIUTH OMNBIT H
bopMyIUpOBaThH BHIBOJIHI,

OCYILECTBIISITh NMPSMbIE U KOCBEHHBIE U3MEPEHUsI (PU3NYECKUX BEITUYHH, PU
TOM BBIOHMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHS W HCIOJIb30BaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;
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WCCJIENIOBATh 3aBUCUMOCTH (M3MYECKUX BEJIMYWH C HCIHOJb30BaHUEM
NPSAMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYMPOBATH YCTAHOBKY, (PUKCHpPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (U3MYECKUX BEIMYWH B BHUAC TaOIUIl U
rpaduKoB, AeNaTh BBIBOBI IO Pe3yJIbTaTaM HCCIEIOBAHNUS;

coOIr0IaTh MpaBuiia OE30MacHOTO TpyJa MPH MPOBEICHUH WCCIICOBAHUNA B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
JEATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JIAOOPATOPHOTO
000py10BaHUS;

pemath pacuéTHbIe 3aJaddl C SBHO 3aJaHHOW (DU3MUECKON MOJIENbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI U MIPUHIIMITEI, HA OCHOBE aHAJIN3a YCJIOBUSA 3a/1a9u
BEIOWPATHh (PU3UYECKYI0 MOJCIHb, BBIACIITh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOMMMBIC I €€ PEIICHHs, MPOBOIUTh PACUEThl M OICHUBATH PEATbHOCTH
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKOUN BEJIMYUHBI,

penaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBAThH JIOTHUYECKU HEITPOTUBOPEUUBYIO
IIEMIOYKY PACCYXIACHUN C OMOpPOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(dbuznYecKue sBICHUS,

WCIIOJIP30BaTh  TPHU  PEIICHWH  y4eOHbIX  3aJad  COBPEMCHHBIE
uH(OPMAITMOHHBIE TEXHOJIOTHH /I TOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
U TIPE/ICTABJICHUS YUYEOHOW M HAy4YHO-TIOMYJIIPHON MHGOPMAIIMH, TOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOTydaeMyi0 HH()OPMAITHIO;

OOBSCHATh TIPUHITUIIBI JCHCTBUS MAaIIMH, NPHOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX O€30MacHOTO MCIOJIb30BAHUS B IMOBCEIHEBHOU
KU3HH,

MPUBOIUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHECHHE IPOIECCOB OKPYKAIOIIETO MHpAa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHIA;

WCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTst o0ecrieueHus: 6€30MacHOCTH MpU OOpaIleHUU ¢ TPUOOpaMU U TEXHHUYECKUMU
YCTPONCTBAMH, JIJII COXPAHECHUS 370POBbS M COOJIOICHUS HOPM JKOJIOTHICCKOTO
MOBECHUS B OKPYXAIOLIEH CpeJie;

paboTath B TpYIIE C BHINOJHCHUEM Pa3IUYHBIX COIHMAIBHBIX POJICH,
IUIAHUPOBATh PadOTy TPYMIBI, PAMOHAIBHO pAaCHpeNemsiTh OOS3aHHOCTH U
TJIAHUPOBATH JICSITEIILHOCTh B HECTAHAAPTHBIX CUTYaIlMsIX, aJICKBATHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHHE pacCMAaTPUBAEMOM MTPOOIICMBI.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
No HaumenoBan KoanyecTBo yacoB DJIeKTPOHHbBIE
© HMe pa3JesioB (uudposbIe)
n/ Becer  Konrtpoubu IpakTHYeck
U TeM oOpa3oBaTe/ibHbIE
I ble padoThI ue padoThbl
MPOrpaMMbl pecypchl
Paznen 1. DUBUKA U METO/bI HAYYHOI'O TIO3HAHUSA
duszuka u
METOEL bu6nmoreka [IOK
11 g 2 https://m.edsoo.ru/7f41b
HAy4YHOTO
f72
MO3HAHUS
Wroro mo pazneny 2
Pa3zpnen 2. MEXAHUKA
bubnnoreka IIOK
2.1 Kunemartuka 5 https://m.edsoo.ru/7f41b
f72
bubmuorexa [JOK
2.2 Junamuka 7 https://m.edsoo.ru/7f41b
f72
3aKOHBI bubnnoreka IIOK
2.3 COXPaHEHHUS B 6 1 1 https://m.edsoo.ru/7f41b
MEXaHUKe f72
Wroro mo pazneny 18

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

OCHOBEI
MOJEKVIDHO- bubmmorexa [JOK

3.1 yip . 9 1 https://m.edsoo.ru/7f41b
KHHETHYECKOM

f72

TEOpUHn
OCHOBEI bu6nuoreka [IOK

3.2 TEPMOJIUHAMU 10 1 https://m.edsoo.ru/7f41b
KA f72
ArperartHble
COCTOSIHUS bu6nuoreka [IOK

3.3 BEILIECTBA. 5 https://m.edsoo.ru/7f41b
®dazoBrIe f72
TIePEXOJIbI

Hroro no paszneny 24

Paznea 4. JIEKTPOJANHAMUKA
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bu6nuoreka [IOK

E))(S
4.1 HeRIpocTaTH 10 1 1 https://m.edsoo.ru/7f41b
Ka
f72
[TocTrosanHbII
AIEKTPUUECKHU bubnmnoreka HOK
4.2 i Tok. Toku B 12 1 1 https://m.edsoo.ru/7f41b
Pa3IUYHBIX f72
cpenax
Hroro mo pazaeny 22
PeszepBHoe Bpemst 2 1
OBIIEE
KOJIMYECTBO
YACOB IIO 08 > 4
I[MPOT'PAMME
11 KJTIACC
No  HanmenoBamie KosunyecTBo 4yacos DJIeKTPOHHbIE
(uu¢posbIe)
n/  pasgeroBuTeM Bcer Kourpoasn — Ilpakruueck
o0pa3oBaTejibHbIE
n NporpamMmMsbl 0 ble padoThI ue padboThbl
pecypchl
Pazpnen 1. JIEKTPOJAUHAMUKA
MarunurtHoe
Hone bubmmoteka [IOK
1.1 ' 11 1 3 https://m.edsoo.ru/7f41
DNeKTpOMarHuT
c97c
Hasl UHIYKIIHS
Hroro no paszneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
MexaHnueckue
bubmmoteka [IOK
u
2.1 9 1 https://m.edsoo.ru/7f41
ANEKTPOMArHUTH
c97c
ble KOJIeOaHUs
MexaHnueckue
bubmmoteka [IOK
u
2.2 5 1 https://m.edsoo.ru/7f41
ANEKTPOMArHUTH
c97c
bI€ BOJTHBI
but6mmoreka [IOK
2.3 Onrtuka 10 3 https://m.edsoo.ru/7f41
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Hroro no pazneny

24

Pasgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJLHOCTH

OCHOBBI
CIIeIMATBbHOMN bubmuorexa [JOK
3.1 TEOpPUH 4 https://m.edsoo.ru/7f41
OTHOCHUTEIBHOCT c97c
u
Hroro no pazaeny 4

Pazgen 4. KBAHTOBAS ®PU3UKA

DJIeMEHTBI bubmuorexa [JOK
4.1 KBaHTOBOM 6 https://m.edsoo.ru/7f41
ONTUKU c97c
bubmuorexa [IOK
4.2 Crtpoenue atoma 4 https://m.edsoo.ru/7f41
c97c
bubmuorexa [JOK
4.3 ATOMHOE PO 5 https://m.edsoo.ru/7f41
c97c
Uroro no pazueny 15

Pazpea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

DJIeMEHTBI bubnuorexa [JOK
5.1 aCTPOHOMUU U 7 https://m.edsoo.ru/7f41
acTpopU3UKH c97c
Hroro no pazneny 7

Pa3nea 6. OBOBIIAIOIIEE TIOBTOPEHHUE

bubmmoreka [IOK
0606
6.1 OOTHAIOMIEE 4 https://m.edsoo.ru/7f41
MOBTOPEHUE
c97c
Uroro no pazaeny 4
PesepBHOE Bpems 3
OBUIEE
KOJIMYECTBO 68
YACOB IO
I[MTPOIT'PAMME
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MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMOBI

10 KJIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

10.1

10.2

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOM NPOrPaMMBbI CpelHero 001ero o0pazoBaHus

JleMoHCTpHpOBaTh Ha TMpHUMEpPax pojib M MeCTO (HU3UKU B
(bopMHpPOBaHUN COBPEMEHHOM HayYHON KapTHHBI MUPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKM M  TEXHOJOIMH, B  IPAKTUYECKOU

JeITEeILHOCTH JIFOAeH

VY4uuThIBaTh TPAaHUIBl TPUMEHEHUS M3YYEHHBIX (U3NUECKUX
MOJIeJIeH: MaTepuaibHas TOYKA, MHEPLHMAIbHAs CUCTEMA OTCYETA,
a0COIIOTHO TBEPJOE TEJO0, MICANBHBIA Ta3; MOJEIU CTPOCHHS
ra3oB, KUIAKOCTEN U TBEPABIX TE€JI, TOUCYHBIA DJICKTPUUECKUM 3apsy

— IpHU penieHnu GU3NYECKUX 3a1a4

10.3

Pacnio3naBaTth ¢usnveckue sBICHHUS (MPOIECCH) U OOBICHATH MX
Ha OCHOBE 3aKOHOB MEXaHUKH, MOJCKYJIIPHO-KHHETHUECKOM
TEOPUHU CTPOCHUS BEIIECTBA U JIEKTPOJUHAMHUKHI: PAaBHOMEPHOE H
PaBHOYCKOpEHHOE  TIPSIMOJIMHEHHOE  JABID)KEHHE, CBOOOJHOE
najieHue  Tel,  JIBKEHHEe MO0  OKPY)KHOCTH,  HHEpLHS,
B3auMozeiicteue Ten; Au(Py3us, OpOYHOBCKOE JBUKEHHE,
CTPOCHHE YKUIKOCTEH M TBEPIBIX TEJ, H3MEHEHHE 00bEMa TeJ Ipu
HarpeBaHuM (OXJIAKJEHUH), TEMJOBOE paBHOBECHE, HCIIApeHHE,
KOHJIEHCAIUs, TUTABJICHHE, KPUCTAIIN3allNsl, KUTICHUE, BIaKHOCTh
BO3/lyXa, MOBBINIEHWE JaBIICEHHUS Ta3a MpPU €ro HarpeBaHUU B
3aKpBITOM COCYJIE, CBSI3b MEXKIY MapaMeTpaMH COCTOSIHHS Ta3a B

M30Mpolieccax; MIEKTPU3AUS TeJl, B3aUMOJIEHCTBUE 3apsiIOB

10.4

OnuceiBaTh MEXAaHWYECKOE JIBIDKCHHE, HCIONb3ys (PU3NYECKue
BEJIMYMHBI:  KOOpAWHATA, IyTh, MEPEMENIEHHE, CKOPOCTb,
YCKOpEHHME, Macca Tejla, CWJIA, HUMIYJIbC Tejla, KUHETHYECKAs
DHEprusi, TMOTeHIMAbHAS DJHEpPrusi, MeXaHuueckas pabora,
MEXaHUYECKasi MOIIHOCTh;, MPU OMUCAHUM TMPABWIBHO TPaKTOBAaTh
(UBUYECKUN CMBICT HCIIONB3YEMBbIX BEIUYHH, UX O00O03HAUYCHUS U
€IUHULIBI, HAaXOIUTh  (OPMYIBI,  CBS3BIBAIOIINE  JIAHHYIO

(bu3NYECKYIO BEIMYUHY C APYTUMU BEIUYUHAMU
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10.5

OnuceiBaTh M3Yy4YEHHBIE TEIUIOBBIE CBOWCTBA TE€JI U TEIUIOBHIE
ABJICHUS, HUCHOJb3ys (U3NYECKUE BEIMYMHBL: JaBJIEHUE Tas3a,
TeMIIEpaTypa, CpEIHss KUHETHYECKAas DHEpPrus XaoTU4YECKOro
JBW)KCHUS MOJIEKYJ, CpPEIHEKBAApPATHU4YHAs CKOPOCTb MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHsSS OHHEprusi, pabora rasa,
KO3 GUIMEHT I0JIE3HOr0 JEHCTBUS TEMJIOBOIO JBUIATENs; IpU
ONMCAHUM  TPABUIBHO  TPAaKTOBaTh  (U3MYECKUH  CMBICI
UCIIOJIb3YEMbIX BEJIWYMH, UX 0003HAYEHUS U €IUHULbI, HAXOIUTh
(GopMynBl, CBS3BIBAIONIME JAaHHYIO (PU3UYECKYI0 BEIMUYUHY C

APYTruMH BEIIMYHMHAM

10.6

OnucelBaTh HM3y4EHHBIE JJIEKTPUUECKHUE CBOMCTBA BELIECTBA U
AJIEKTPUYECKUE SBJIEHUS (IIPOLECCHI), MCIONB3Ys (husnueckue
BEJIMYMHBL:  DJIEKTPUYECKUH  3apsf,  JJIEKTPUUYECKOE  IIOJIE,
HANpspKEHHOCTh TOJIS, MOTEHLMAJ, Pa3HOCTb IOTEHLHUANOB; IpU
ONHMCAaHUM  NPAaBWIbHO  TPAaKTOBaTh  (PU3MYECKU  CMbICH
UCMOJIb3yEMbIX BEJIMYMH, UX 0003HAUEHUS M €IMHMIIbI; YKa3bIBaTh
(GopMyJibl, CBA3BIBAIOIINE MJAHHYIO (U3UYECKYIO0 BEJIMYUHY C

APYyruMu BCIIMUMHaAMU

10.7

10.8

AQHATM3UPOBATh (PU3MYECKUE TPOLECCHl U SBICHUS, HCIOIB3YS
(u3nyecKre 3aKOHbI U MIPUHILIMIIBL: 3aKOH BCEMUPHOI'O TATOTEHMUS, 1,
II mw I 3akonbl HpIOTOHA, 3aKOH COXPAHEHUS MEXAHUYECKOH
DHEPIUH, 3aKOH COXPAHEHHs HMMIIYJIbCa, NPUHLMII CYIEPIO3ZULUN
CUJI, NPHUHLMI PABHOINPABUS HHEPUHUAIBHBIX CHCTEM OTCYETA;
MOJIEKYJIIPHO-KMHETHYECKYI0 ~ TEOPHUI0  CTPOCHMS  BELIECTBA,
ra3oBbIC 3aKOHBI, CBA3b CPEIHEN KUHETUYECKON YHEPTUH TEILIOBOTO
JIBIDKEHUST MOJIEKYJ ¢ aOCONIOTHOM TemIepaTypoid, MepBblii 3aKOH
TEPMOJMHAMHUKH; 3aKOH COXPAaHEHHs JJIEKTPUYECKOTO 3apsna,
3akoH KynoHa; mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BBIPAXKEHHUE M YCJIOBUS (TpaHUIIb,
001aCcTH) TPUMEHUMOCTH

OOBSICHITh OCHOBHBIC MPHUHIMIBI JCHCTBHUS MaIllWH, TPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3jauyaTh YCJIOBUS HUX 0€3011acHOro

HCIIOJIBb30BaHHUA B HOBCG}IHGBHOﬁ KHU3HU

10.9

BBINONMHATE  AKCIEPUMEHTHI 10 MCCIENOBAaHUIO  (PU3UUYECKHUX
SBJIGHUN U TPOLECCOB C HCIOJIb30BAaHUEM MPSAMBIX U KOCBEHHBIX
U3MEpeHuil; mpu 3ToM (GopMyIHpoBaTh NpolieMy (3amady) |
TUIOTEe3y y4yeOHOro OKCIEpUMEHTa, COOMpaTh YCTAHOBKY W3

MIPEIIOKEHHOT O o0opynoBaHus, MPOBOJIUTH OIBIT u
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(bopMyIHpPOBaTH BHIBOIBI

10.10

10.11

10.12

OcymiecTBIATh TpsSMbIE U KOCBEHHBIC H3MEPEHUs (U3UUECKUX
BEJIMYHMH; IPU 3TOM BBIOMPATh ONTUMAIIBHBINA CIIOCO0 M3MEPEHUs U
UCIIOJB30BaTh  W3BECTHBIE  METOABI  OLICHKH  IIOTPEIIHOCTEN

M3MEpPEHU

HccnenoBaTh 3aBUCUMOCTH MEXIY (PU3NYECKUMH BEIMYHMHAMH C
HCIIOJIb30BAHUEM IIPSIMBIX M3MEPEHHM; IIPU 3TOM KOHCTPYUPOBATh
YCTAHOBKY, (PMKCHUPOBATh PE3YyJIbTAaThl NOJTYYCHHOW 3aBHCUMOCTH
bu3nyYecKUX BETUYHMH B BUE TAaOIUI U IpadUKOB, JeJIaTh BHIBOJbI

I10 pE3yjibTaTaM HUCCICIO0BaHHUA

Cobmoate mpaBwia 0e€30MacHOr0 Tpylda HpU MPOBEACHUU
UCCIIEIOBAaHUM B paMKax y4eOHOro OJKCIHEpUMEHTa, Yy4eOHO-
HCCJIEI0BATEIbCKOM u IIPOEKTHOM JeSITEILHOCTH c
MCIIOJIb30BAaHUEM HM3MEPUTEIbHBIX YCTPONCTB M J1aDOPaTOPHOIO

o0opynoBaHus

10.13

10.14

10.15

10.16

Pemate pacuérHple 3amauM ¢ SBHO 3aJaHHOW  (pu3MUecKon
MOJIEJIbIO, UCTIONB3YS (PU3MUECKHE 3aKOHBI U MIPHUHIIUIIBI; HA OCHOBE
aHaJM3a YCJIIOBUS 33Ja4d  BBIOMpATh (U3MYCCKYI0 MOJICIb,
BBIICTISITh (DU3MYECKHUE BEIIMYMHBI U POPMYJIIbI, HEOOXOAUMBIC IS
e€¢ pelieHus, NPOBOAUTHL pPAcyY€Thl U OIEHUBATH PEATHLHOCTH

MMOJIYYCHHOI'O 3HAUCHU A CI)HSHHCCKOﬁ BCIINYHNHBI

Peniate Ka4CCTBCHHLIC 3agaduu: BBICTpanBaTh JJOTHYCCKHU
HCMIPOTUBOPCUUBYKO  HCIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOI71 Ha

HN3YUCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘I€CKI/IC SABJICHUA

Hcnonb30BaTh NpU  pELIEHUHM Y4YEOHBIX 3aJad COBpPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTMHU JI TOUCKA, CTPYKTYpUPOBAHUS,
MHTEPIIPETAMU U MPEACTABICHUS YUEOHON U HAayYHO-TIONYJISIpHON
uHpOpMallMK, TOJXYYEHHOW M3  pa3IMyHbIX  HMCTOYHHKOB;
KPUTHYECKH aHAIM3UPOBATh MOJTy4aeMyro HH(OpMaIINIO

[TpuBOANTE MPUMEPHI BKJIZa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE HAyKH, 0OBSICHEHNE IIPOLIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOTHI

10.17

Hcnonp30BaTh TeOpeTHUECKUE 3HAHUS O (PU3HUKE B MOBCEIHEBHON
KU3HM I OOecreueHus O€30MacHOCTH TIpH  OOpalieHuH C
npubopaMu W TEXHHUYECKUMH YCTPOWCTBAMH, JUISI COXPaHEHUS
3I0pOBbSI U COOJIOJEHUS HOPM DSKOJOIMYECKOTO TIIOBEICHUS B

OKpY>Karolleu cpene
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10.18

11 KUIACC

Kon
NMpoBEpPsSIEMOro
pe3yabTara

111

11.2

PaGoTtaTh B Tpymme ¢ BBIMOJHEHUEM pPA3IUYHBIX COIHAIBHBIX
poJiel, MIIaHuPOBaTh PadOTy IPYIIIbI, PALIMOHATBHO PacHpeesaTh
00s13aHHOCTH U IUJIAHUPOBATh JAESATENBHOCTh B HECTaHAAPTHBIX
CUTYyallUsIX, aICKBAaTHO OIIEHMBATh BKJIAJl KaXJ0T0 U3 y4aCTHUKOB

TPYMIBL B PEeLICHHE pACCMAaTPUBAEMON MTPOOIIEMBI

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero od0pasoBaHus

JleMoHCTpHpOBaTh Ha MpUMEpPax pojib M MeCTO (HU3UKU B
(OopMHUPOBAHUN COBPEMEHHON Hay4HOU KapTUHBI MUpA, B Pa3BUTUHU
COBPEMEHHOM TEXHUKM M  TEXHOJIOTMM, B  IPAKTUYECKOH
JESATEeIbHOCTH JIFOAEH, LEJIOCTHOCTh M E€AMHCTBO (PU3NYECKOH

KapTHUHBI MUpa

Y4uuThIBaTh TPAaHUIBl TPUMEHEHUS M3YYEHHBIX (U3NUYECKUX
MOJEJICH: TOYEUYHBbIM JJIEKTPUYECKUN 3apsl, sAIepHas MOJEilb
aTomMa, HYKJIOHHAas MOJENIb AaTOMHOIO sjpa IpU PELICHUH

(I)I/ISI/I‘ICCKI/IX 3aga4

11.3

Pacno3naBath (u3nueckue sBieHUs (MpOIECcCh) U OOBICHATh MX
Ha OCHOBE 3aKOHOB OJJIEKTPOJMHAMUKHA M KBAaHTOBOW (pU3MKH:
3JIEKTpUYECKasi MMPOBOJIUMOCTh, TEIJIOBOE, CBETOBOE, XMMUYECKOE,
MarHUTHOE  JICWCTBUS  TOKAa,  B3aMMOJCWCTBHE  MAarHUTOB,
DIIEKTPOMArHUTHAS WHAYKIUS, NOEHCTBHE MAarHUTHOTO TIIOJS Ha
IPOBOJHUK C TOKOM M JIBUKYIIMHCS 3apsjl, 3JEKTPOMarHUTHbIE
Kosle0aHUs U BOJHBI, MPSIMOJMHEHHOE PpachpoCTpaHEHUE CBETa,
OTpa)keHHe, TMpeloMIIeHHe, UHTepepeHuus, audpakuus u
MOJISIpU3allisl  CBETa, JHCIEPCHs CBeTa, (DOTOIIEKTPHUESCKHUIMA
abdekr (dhotodrddexT), cBeToBOoe aBICHHE, BO3HHUKHOBEHHE
JMHEWYAaTOr0  CIIEKTpa aromMa BOJOPOJA, €CTECTBEHHAs |

HCKYCCTBCHHAaA paluOaKTHBHOCTb

11.4

OnuceiBaTh M3YYCHHBIE CBOMCTBA BeEMIECTBA (DJIEKTPUYECKHUE,
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MAarHuTHBIC, OIITHYCCKHUC, QJICKTPHUYCCKYTO MMpOBOANMOCTD
pasIMYHBIX Cpel) M DSJIEKTPOMAarHUTHBbIE SABJICHUS (IIPOLECCHI),
UCMONb3ysl (pU3MUecKue BEIMYMHBIL: SJIEKTPUUYECKUH 3apsl, cuia
TOKa, NEKTPUUYECKOE HalpsDKEHUe, AIIEKTPUYECKOE
COMPOTHBIICHUE, pa3HOCTh mnoTeHnuanoB, JJIC, pabora ToOKa,
MHAYKIUS MarHUTHOro Imojs, cuiaa Awmmnepa, cuia JlopeHua,
MHAYKTUBHOCTb KaTYLIKH, SHEPTHUs 3IEKTPUUECKOr0 U MarHUTHOTO
NoJIei, Mepro M yacToTa KojeOaHuil B KoJIeOaTeIbHOM KOHTYpE,
3apsj ¥ CWIa TOKa B MPOLIECCE FAPMOHUYECKUX IEKTPOMArHUTHBIX
Kosie0aHul, (POKYCHOE pacCTOSIHME U ONTHYECKasl CUJIa JIMH3BL; IPH
ONHMCAaHUM  NPAaBWIbHO  TPAKTOBaTh  (PU3MUYECKUHl  CMBICH
HCIIOJIB3YCMbIX BCIIMYHUH, UX 0003HaYEHNS U CAMHUIBI; YKa3bIBaTh
(GopMyJibl, CBA3BIBAIOIINE JAHHYIO (U3MYECKYIO0 BEJIIMYUHY C

APYyruMu BCJIIMUMHaAMU

115

OnuceiBaTh  M3y4YEHHBIE KBAHTOBBIE SBJICHMS M  IIPOLIECCHI,
UCIOJIb3Ysl (PU3NYECKUE BEIIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH, JUITMHA BOJIHBI M YaCTOTa CBETA, YHEPTHs U UMITYJIbC (pOTOHA,
IIepuoj INoJIypacnaja, JSHEprus CBSA3M AaTOMHBIX sAEp; IpH
ONMCAaHUU  TPABUIBHO  TPAaKTOBaTh  (U3UYECKUH  CMBICI
UCIOJIb3YEMbIX BEIMUYUH, UX 0003HAUEHUS U €IUHHIIbI; YKA3bIBATh
(GbopMyIBI, CBS3BIBAIONIME JIaHHYIO (DU3MYECKYI0 BEIHMYHHY C
OPYTMMH  BEJIMYMHAMH, BBIYHCIATH 3HAYCHHE (U3HUECKOM

BCIIMYHMHBI

11.6

11.7

AHanu3upoBaTth (U3NYECKUE IMPOLECChl U SBJIEHUS, HCIONb3Ys
¢u3nyeckue 3aKOHbl M NPUHIMIBL: 3aKkOH OMa, 3aKOHBI
MIOCJIEZI0BATENBHOIO U NAapaIEIbHOIO COEIUHEHUS TIPOBOJHUKOB,
3akoH Jlxoyns — JleHma, 3aKOH 3JIEKTPOMAarHMUTHOW WHIYKIUH,
3aKOH  MPSMOJIMHEHHOTO  pacHpOCTPAHEHHS  CBETa, 3aKOHbI
OTpaXCHMsI CBETa, 3aKOHBl IIPEJIOMJICHUS CBETA, YpPaBHEHHUE
OnHIuTeHa 11 poTo3(dexTa, 3aKOH COXpaHEHHsI FIHEPTUH, 3aKOH
COXpAaHEHHUs HUMIIyJIbCa, 3aKOH COXpPAaHEHUs AJIEKTPUUYECKOTO
3apsa, 3aKOH COXPaHEHMs] MacCOBOIO 4HCIa, MOCTynatsl bopa,
3aKOH PaJIMOaKTUBHOTIO pacmaja; Mpu 3TOM pa3indaTh CIOBECHYIO
(GOpMYyITUPOBKY 3aKOHa, €ro MaTeMaTU4YecKoe BBIPAKEHUE U

ycioBus (rpaHuIlbl, 00J1aCTH) MPUMEHUMOCTH

OHpC}IGJ’IﬂTB HaIpaBJICHUEC BCKTOpPAa HMHAYKIMW MArHuTHOI'O ITOJIA

MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

11.8

CtpouTs ¥ ONHUCHIBAaTH H300paKEHUE, CO3/IaBaEMOE TUIOCKHM
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3€pKajoM, TOHKOW JINH301

11.9

BEIIOMHATE  AKCIEPUMEHTHI TI0  HCCICIOBAaHUIO  (PU3UYECKHUX
SIBIIGHUH W TIPOIECCOB C WCIIOIH30BAHUEM TPSMBIX U KOCBEHHBIX
U3MEpEeHHH; Tpu 3ToM (opmynupoBaTh mpobiaemMy (3agady) u
THIIOTE3y Y4eOHOro SKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3
IPEJI0KEHHOTO obopymoBaHus, MIPOBONTH OTIBIT u

(bopMyITUpPOBaTh BEIBOJIBI

11.10

11.11

11.12

11.13

11.14

OCYH_IGCTBJISITB NpAMbIC W KOCBCHHBLIC HU3MCPCHUA (1)I/I3I/I‘-IGCKI/IX
BCJIIMYHMH, IIPU 3TOM BBI6I/IpaTB OIITHUMAJIBHEIN CIIOCO0 HU3MEPCHHUA U
HCIIOJIB30BAaTh HN3BCCTHBIC METOAbI OLCHKU HOI‘pCI.HHOCTCﬁ

U3MEPEHUMN

Uccnenosars 3aBUCUMOCTH buznuecKkux BEJINYMH c
UCIIOJIb30BAHUEM IIPSIMBIX M3MEPEHHM; IIPU 3TOM KOHCTPYHUPOBATh
YCTAHOBKY, (PMKCHUPOBATh PE3yJIbTAaThl MOJYYCHHOH 3aBUCHMOCTHU
(bu3nYeCKUX BETUYHMH B BUAE TAaOMUIl U IpadUKOB, JAeJIaTh BHIBOJbI

10 pe3yJjibTaTaM HUCCICAOBaHUA

Cobmroate mpaBuiia 0O€30MaCHOTO Tpyla IHpH IPOBEIECHUHU
UCCIIEIOBAaHUI B paMKax Y4eOHOTO OJKCIHEPHMEHTa, Yyd4eOHO-
UCCIIE0BATENIbCKON u MIPOEKTHOMN NesATEIbHOCTU c
UCIIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOHCTB U J1a00PaTOPHOIO

00opynoBaHUs

Pemate pacu€rTHble 3a7auM C SBHO 33JaHHOM (HU3NUECKOM
MO/JIEJIBIO, UCTIOJB3Ys (PU3MUYECKHE 3aKOHBI M MPUHLIUIIBI; HA OCHOBE
aHaJgM3a YCJIOBHS 3aJa4yd  BbIOMpATh (PU3UYECKYIO MOJIETb,
BBIIETATH (PU3MUECKUE BEJIIMYUHBI U (POPMYJIbl, HEOOXOAUMBIE AJIs
e€ peuieHus, NPOBOAUTH pPacyE€Tbl M OLEHUBATH PEAIBbHOCTH
MOJIy4EHHOT0 3HaYeHUs (PU3NUECKOI BETMUNHBI

Pemarp  KkauecTBEHHBIE  3aJauyd:  BBICTpPAUBaThb  JIOTMUYECKU
HEIIPOTHBOPEUYUBYIO ILIEMIOYKY pACCYKIACHMM C ONOpOoM Ha

HN3YUCHHBIC 3aKOHbI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘I€CKI/IG SIBJICHUSA

11.15

11.16

Hcnonp30BaTh MNpU pelIEHUU Y4YEOHBIX 3aJad COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJOTHH JIs MOUCKA, CTPYKTypHUPOBAHUSA,
MHTEpHpeTalli U NMpe/CTaBlIeHNs y4eOHOW U HaydHO-TIOMYJISPHOM
uHpOpMallUK, TOJXYYEHHOW M3  pa3IMyHBIX  HMCTOYHHKOB;

KPUTUYECKH aHAJTM3UPOBATH MOTyJaeMyr0 HH(OPMAITHIO

0OBACHSITh IIPUHITUITBI JehcTBUSA MalllvH, HpI/I60pOB N TCXHUYCCKUX

YCTPOMCTB; pa3nnyarh YCIOBHSI MX O€30MacHOrO MCIOJb30BAHUS B
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HOBCEIHEBHON XU3HU

11.17

[TpuBOANTE MPUMEPHI BKJIAZa POCCUUCKUX U 3apyOeKHBIX yUEHBIX-
(¢U3MKOB B pa3BUTHE HayKH, B OOBSICHEHHWE TPOLIECCOB

OKpYy2Karoumero M1upa, B pas3BUTUC TEXHUKH U TEXHOJIOTHI

11.18

Mcnosp30BaTh TCOPETHUSCKUE 3HAHUSA 10 (PU3HKE B MTOBCEIHEBHOM
KU3HU IS oOecriedeHuss Oe30MacHOCTH TMpU  OOpalieHuu ¢
npubopaMi Y TEXHHYECKUMHU YCTPOWCTBAMH, HJsi COXPaHCHHS
3I0pPOBbSI M COOJIFOJICHUST HOPM OSKOJOTHYECKOTO TIOBEICHUS B

OKpY:Kalolleu cpene

11.19

PaboTath B rpynie c BbIIIOJHEHUEM Pa3JIMYHbIX COLMATIBHBIX POJIEH,
IUIAaHUpOBaTh ~ paboOTy TIpyNNbl, PaAlMOHAIBHO  paclpeneNsTh
00s3aHHOCTH ¥ TIUIAHUPOBATh JESATEIBHOCTh B HECTAHAAPTHHIX
CUTyallUsIX, a/IeKBaTHO OLEHMBATh BKJIAJ KaXJOr0 M3 YYaCTHHUKOB

IPYNIIBI B PEIICHUE PAacCCMaTPUBAEMOM MTPOOIEMBI

HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

10 KITACC
Kon Kox nposepsiemoro
paziena STeMenTa IIpoBepsiemble 3JIeMeHTHI CO/leP:KAHUS
OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHUW A
O®usuka — Hayka o mnpupoxae. Hayunsle
METOJIbl TO3HAHMSI OKPYKAIOLIEro Mupa.
1.1 Ponp skcnepuMmeHTa M TeOpUM B Ipoliecce
MO3HAHUS  MPUPOABI.  DKCHEPUMEHT B
¢busnke
1 MopenupoBanue (HU3NYECKUX SIBICHUU U

IIPOLIECCOB. Hayunsle TUIIOTE3BI.
®usnyeckue 3aKoHbl M Teopuu. ['paHuibl
19 NPUMEHUMOCTH  (PU3MYECKMX  3aKOHOB.
' [IpuHnun coorBercTBud. Pomp m  mecto
¢u3ukn B (HOPMUPOBAHMU COBPEMEHHOM
Hay4YHOW KapTHHBI MHpa, B IPAKTHUYECKOU

eI TEeILHOCTH JTI0AeH
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MEXAHUKA

2.1

KNMHEMATHUKA

2.11

2.12

Mexanuueckoe JIBUKCHHUE.
OTHOCUTENBHOCTD MEXaHUYECKOTO
neuxkenust. Cucrema orcuéra. TpaekTopus
[lepememienue, CKOPOCTh (cpenusist
CKOpOCTh, =~ MTHOBEHHasi  CKOpPOCTb) U
YCKOpEHHE  MaTepuajbHOM  TOYKH, UX
MPOCKIMA HAa OCH CHCTEMBbl KOOpPIMUHAT.

Ciio)keHHe TIepEeMEIICHUH H  CJIO0XKEHUE

CKOpOCTE

2.1.3

PaBHOMepHOE u PaBHOYCKOPEHHOE
npsMonuHeiiHoe  aBwkeHue.  ['paduku
3aBUCUMOCTH KOOpJIMHAT, CKOPOCTH,
YCKOpEHUs, MNyTH W  TepeMelleHus

MaTepI/IaJIBHOfI TOYKHU OT BPECMCHHA

2.14

2.15

2.16

CBobOosHOE najieHne. Y CKopeHue

CBOOOHOTO MaJeHUs

KpuBonunelinoe nBuxeHue. PaBHOMepHOE
JIBUKEHHE  MaTepHalbHOM  TOYKHM IO
OKpPY’KHOCTH. YTJIOBas CKOPOCTb, JIMHEWHAs
CKOPOCTb. [Iepuon " 4acToTA.
IeHTpOCTpEMUTEIIEHOE YCKOPEHHE

TexHudeckue  yCTpOMCTBA:  CHUIOMETP,
JBUKEHHUE CHApS/IOB, LIEMHBIE U PEMEHHBIC

nepeaaun

2.1.7

[IpakTnueckue paboTHI. N3mepenue
MIHOBEHHON  ckopoctu. HMccimenoBanue
COOTHOILIEHUS MEXY NyTSMH,
IIPOHJEHHBIMU TEJIOM 3a I1OCJIEI0BATEIbHbIE
paBHbIE  IPOMEXYTKH  BpEMEHH  IpHU
PaBHOYCKOPEHHOM JIBM)KEHUHU C HayaJbHOMN
CKOPOCTBIO, paBHOW Hymw. M3yuenue

ABWIKCHUS IIIapUKa B BSI3KOM KMIKOCTH.
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2.2

2.2.1

W3yuenne nBWXKEHUS Tena, OpOIIECHHOTO

TOPU30HTAIILHO
JMHAMUKA
[lpuniun  otHocutenbHOCTH  [anuies.

ITepBriii 3axkoH Hprorona. MHepiumanbHble

CHUCTEMBI OTCUETA

2.2.2

2.2.3

Macca Tena. Cuna. [TpunHumn

CYIIEPIIO3UIHHU CHUII

Bropoii 3akon HeroTOHA 17151 MaTepuaibHOU
TOYKM B HMHEPLUUAIBHOW CUCTEME OTCUETa
(UCO). Tperuit 3akoH HproToHa mns

MaTCpHaJIbHBIX TOUCK

2.24

3akoH BcemupHoro Tarorenus. Cuna
TsokecTd. IlepBas kocMuueckas CKOpPOCTb.

Bec Tena

2.2.5

Cuiia ynpyroctu. 3akoH ['yka

2.2.6

2.2.7

Cuina tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJBKEHUSI M CHJa TPEHUS IIOKOS.
Koadduruent TPEHUSI. Cuna
COTPOTHUBIICHUS TIPU JIBIDKCHHH Tela B

KUAKOCTHU HUJIM Tra3c

HOCTyTIaTeJ'IBHOG n BpaIaTeJIbHOC

JBIKEHUE a0COIIOTHO TBEPIOTO Tela

2.2.8

Moment CHJIBI OTHOCHUTEIILHO ocH
BpAaLEHHUS. [Ineyo CUJIBIL. YciaoBus

paBHoBecus TBEpAoro Tena B UCO

2.2.9

2.2.10

41

TexHudeckue ycTpOMCTBA: IMOIIMIMITHUKH,

ABUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[IpakTnueckue paboTHI. H3yuenue
JBAKEHUS Opycka 1O  HAaKJIOHHOU
IUIOCKOCTH TOJ JACHCTBHEM HECKOJIBKUX
cui. MccnenoBaHue 3aBUCHMMOCTH — CHJI
YIPYTOCTH, BO3HUKAIOINX B

neopMUpyeMOl TPYKUHE W PE3MHOBOM



oOpasiie, OT BEIMYMHBI UX AcPopMaIlum.
Uccnenosanue YCJIOBUI paBHOBECHS

TBépIIOFO TCJ1a, UMCIOIICTO OCh BpalllCHUSA

3AKOHBI COXPAHEHNMA B MEXAHUKE

Hmmynec MaTepHaIbHOW TOYKH, CHCTEMBI
2.3.1 MaTepUaIbHBIX TOYeK. MMIyinbc Cuibl U

HU3MCHCHHUEC UMITYJIbCa TCJ1a

3akoH coxpaHeHus wumnyibca B HCO.

2.3.2
PeaktuBHOE IBUXKCHUE
2.3.3 Pabora cuibl
2.3.4 MOoMHOCTh CHUJITBI
5 Kunernueckass sHeprus  MaTepHAIBHOU
3 ToukH. Teopema 0 KUHETUYECKOU YHEPTUU
[TorenumansHas sHeprus. lloTeHuumanbHas
SHEprus yIpyro nehopMUPOBAHHON
53 238 npyxuHbl. [loTeHIMaNBHAS JHEPrHUs Teja
BOJIM3U TTOBEPXHOCTH 3eMIIU
[loTenuuaneHple ¥ HEMOTEHI[UAIbHBIE
cwibl. CBs3b pabOTHl HETMOTEHIIMAIBHBIX
2.3.7 CWJI C U3MEHEHUEM MEXAHMYECKOW PHEpruu
CHCTEMBI  TeI. 3aKOH  COXpaHCHHS
MEXaHHYECKOH dHepTrun
2.3.8 Ynpyrue u Heynpyrue CTOJIKHOBEHHUS
TexHU4yeckue yCTpONCTBA: ABIKEHUE PAKET,
2:3.9 BOJIOMET, KOTIEp, MPY>KUHHBIA MACTOJIET
[Ipaktuueckue pabotsl. W3ydenue cBsizu
2310 CKOpOCTEHl TeJ Tpu HEyNpyrom  yaape.
o UccnenoBanue cBsizu  pabOThl  CHIIBI €
W3MEHEHHEM MEXaHUYECKOM dHEepTuu Tena
3 MOJIEKVYJISIPHAS ®U3UKA U TEPMOAMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU
31 OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISIPHO-

3.1.1 KMHETHYeCKOl  Teopuu.  bpoyHOBCKoe

JIBH>KEHUE. Hudbdysus. Xapakrep
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3.2

3.1.2

3.1.3

3.14

JBIOKCHUS W  B3aUMOJICHCTBHUS  YaCTHII
BEIleCTBa

Mogenu cTpoeHUsl Ta30B, KUIKOCTEH U
TBEPABIX TEI © OOBSCHEHHUE CBOWCTB
BEIIIECTBA HA OCHOBE 3THX MOJIC/ICH

Macca wmouekyn. KonudecTBo BeliecTa.
[Tocrosnnas ABoraapo

TennmoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [llkana remneparyp Llenscus

3.15

Mogenb nacajIbHOIro rasa. OcHoBHOE
YpaBHCHUC MOHeKYHHpHO'KHHCTquCKOﬁ

TCOPHU UACAIBHOI'O ra3a

3.1.6

3.1.7

AlcomioTHass  TeMieparypa Kak  Mepa
CpelHEeW KMHETUYECKON 3HEPIuH TEIIOBOTO
JIBH>KeHUA yacTull rasa. [llkama temneparyp

KensBuna

VpaBuenue Kunaneilpona — Menaeneesa.

3akoH /lampToHa

3.1.8

T"azoBbIC 3aKOHBI. I/ISOHpOHCCCH B
nacajibHOM rase C TTOCTOSHHBIM
KOJINYCCTBOM BCIICCTBA: HU30TEepMa,

n30x0pa, n3obapa

3.1.9

3.1.10

TexHudeckue  yCTpOMCTBA:  TEPMOMETP,

6apomeTp

[IpakTuyeckue pabotsl. M3mepeHue macchbl
BO3/yXa B KJIACCHOM KOMHAre.
Hccnenosanue 3aBUCHUMOCTH MEXIy
rapaMeTpamMl COCTOSIHUSL  Pa3peskeHHOTO

rasa

OCHOBbI TEPMOJAMHAMUKHN

321

3.2.2

43

TCpMO,Z[I/IHaMI/IquKaH cucreMa. BHYTpeHHHH
OHEpPTUia TepMO)II/IHaMI/ILIeCKOI\/'I CHUCTEMBI H

CocoObl €€ N3MEHEHUS

KomunuecTBo TETTOTHI " pabora.



3.3

3.2.3

3.24

3.25

BuyTtpenuss JHEPrus OJIHOATOMHOT'O

nacaJIbHOIo rasa

Bunsl Temnonepenauu: TEIONPOBOAHOCTS,
KOHBEKLIMs, H3IydeHue. TemnoémkocTs
Tesa. Y7enbHas TEIUIOEMKOCTb BELIECTBA.
Pacuér  konmyecTBa  TEIUIOTBI  IIpHU

TEILIonEepeaade

IIepBb1it 3aKOH TEPMOJUHAMUKH.
IIpumenenne IIEPBOTO 3aKOHA
TEPMOJIUHAMUKH K H30IIPOLECCaM.

I'padmueckas unTepnperanus paboTh ra3a

TennoBele MamuHbl. [IpuHIMIBL AEHCTBUS
TEIIOBBIX MaIlI}H. [IpeobpaszoBanus
SHEeprun B TETIOBBIX MallyHax.
Koadduument nonesnoro neiicteus (nanee
— KIT/[I) rermmoBoit mamuubl. [{ukn KapHo u
ero KIIJI

3.2.6

3.2.7

3.2.8

Bropoit 3aKOH TEPMOJIVHAMUKH.
HeoGpatumocTs mpolueccoB B MpPUPOJE.
TemnoBele  aBUTATENN.  ODKOJOTMYECKHE
pOoOJIEMBI TEIIOHEPTETUKU

Texnuueckue  ycTpolicTBa:  JBUrareib
BHYTPEHHETO CTOpaHwUs, OBITOBOM
XOJOAUIBHUK, KOHAULIMOHED

[IpaxTrueckue paboTHI. H3mepenue

YAEIbHON TEITIOEMKOCTH

AT'PEI'ATHBIE COCTOAHNMA BEILECBA. ®A30BBIE ITEPEXO/IbI

331

[TapoobpazoBanue u KOHJIeHCAalIHs.
Hcnapenne m kuneHue. YenbHas TEIIOTa
napooOpa3oBaHMUsL. 3aBHCHUMOCTD

TEMIICPATYPhI KUIICHUA OT AaBJICHUSA

3.3.2

3.3.3

AOCONIOTHAsS U OTHOCHTEILHAS BJIAKHOCTH

Bo3ayxa. HacelmeHHsli nap

TBépnoe Ttemo. Kpucrammueckue u
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4.1

amMop¢Hbie Tena. AHH30TPOIHUS CBOWCTB
KPUCTAJUIOB. Kunkue KPUCTAJLIBI.

CoBpeMeHHbIE MaTepHalIbl

3.34

3.3.5

[InaBnenue u Kxpucramusauus. Y JIelbHas

TCIJIOTA ITJIaBJICHUA. CY6J'II/IMaI_[I/IH

YpaBHEHHE TEIJIIOBOTO OamaHca

3.3.6

TexHudeckue yCTpOWCTBA: TUIPOMETP U
IICUXPOMETP,  KaJIOPUMETP, TEXHOJIOIMH
IIOJIy4EHUSI COBPEMEHHBIX MAaTepUaloB, B
TOM 4yucIe HAaHOMATEPHAJIOB, U

HaAHOTCXHOJIOINH

3.3.7

411

412

[IpaxkTueckue paboTHI. N3smepenue

BJIA’JKHOCTH BO3JyXa

SJIEKTPOAMHAMUKA
OJIEKTPOCTATHUKA

DnexTpu3anusl Tell. DJICKTPUUYECKUN 3apsil.
J1Ba BHJIa 3JICKTPUYECKHX 3apsIOB

HpOBOI[HI/IKI/I, JUDJICKTPUKHU u

MOJYTPOBOIHUKH

4.1.3

3aKOH COXpaHEHHS dJIEKTPUIECKOTO 3apsiia

414

B3aumogeiictBue 3apsanoB. 3akon Kynona

415

4.1.6

4.1.7

4.1.8

4.1.9

Onektpuueckoe mnone. Hanpsxk€HHOCTb
ANEKTPUYECKOTO OJISL. [Tpunun
cynepno3unuu. JIMHHUM  HANPsHKEHHOCTH
JIEKTPUUYECKOTO MOJIS

Pabota cua 3IEKTPOCTaTUYECKOTO IOJIS.
[Torenunan. Pa3HOCTE NOTEHIIMAIOB
[TpoBOTHUKY U AUAIEKTPUKU B MIOCTOSTHHOM
aNeKTpuyeckoM Tmone. Jluanektpuueckas
MIPOHUIIAEMOCTh

ONEKTPOEMKOCTD. Kongencarop.
OneKTpOEMKOCTh IJIOCKOIO KOHJEHCATopa.

3Hepr1/1;1 3apsAKCHHOT'O KOHACHCATOpa

Texnuyeckue YCTPOI\/'ICTBaI QJICKTPOCKOII,
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4.2

3JEKTPOMETP, SJEKTPOCTaTHUECKas 3alluTa,
3a3eMIIeHHE ANEKTPONpUOOpOB,

KOH/JIEHCATOP, KCEPOKC, CTPYUHBIN IIPUHTED

4.1.10

[IpakTnueckue paboThbI. W3mepenue

SJICKTPOéMKOCTI/I KOHICHCATOpa

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

421

422

4.2.3

CPEJIAX

VYcaoBuss  CyIIECTBOBAaHUS  IOCTOSIHHOTO
AJEKTPUYECKOTO TOKa. WCTOYHMKM TOKa.
Cuia Toka. IlocTOSIHHBINA TOK

Hanpsokenue. 3akon Oma 1715 yyacTka 1enu

9J'IeKTpI/I‘leCK06 COIIPOTUBJICHHC. VY aennHOE

COITPOTUBJICHHUEC BCUICCTBA

4.2.4

4.2.5

4.2.6

4.2.7

ITocnenoBarensHOE, napajiesibHOE,

CMEIIaHHOE COEMHEHNE TPOBOHUKOB
PabGora snekTpuueckoro Toka. 3aKoH
Jxoyinsa — Jlenna

MoIIHOCTb 3IEKTPUYECKOTO TOKA
anekTpoaBkymas cuna (mamee — IJC) u
BHYTPEHHEE COMPOTUBIIEHUE HCTOYHUKA
ToKa. 3akoH OMa JIsi TIOJTHON (3aMKHYTO)

anekTpuyeckoi nenu. Koporkoe 3ambikaHue

4.2.8

4.2.9

DOneKTpoHHass  MPOBOAUMOCTh  TBEPHBIX
METAJJIOB. 3aBUCUMOCTb  COIIPOTUBIICHUS
METaJUIOB oT TEMIIEPaTypBI.

CBepxnpoBOIUMOCTb

OnexTpuueckuid TOK B Bakyyme. CBolicTBa

JJIEKTPOHHBIX IIyYKOB

4.2.10

[TonynpoBoAHUKHU. CobcTBeHHas u
MpUMeCHas MIPOBOJIUMOCTH
MOJIYITPOBOJTHUKOB. CaoiicTBa p-n

niepexoja. [lomympoBogHUKOBBIE TPHOOPHI

4211

ONEeKTpUYECKU TOK B  DJIEKTPOJIUTAX.

aﬂeKTpOHI/ITI/I“IeCKaﬂ JUucconranus.
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DneKTponan3

DNEeKTPUUYECKUI TOK B rasax.
CaMOCTOSTENIFHBIN U HECaMOCTOSATECIbHBIN
4.2.12 paspsa. Paznuunsie THUIIBI
CaMOCTOATENILHOTO  paspsga.  MOJHUS.

IImazma

TexHuueckue  yCTpOMCTBA:  amMmIepMerp,
BOJITMETP, pEOCTaT, HUCTOYHUKU TOKa,
3NEKTpOHarpeBaTesibHbIe npuOopHI,
4.2.13 3JIEKTPOOCBETUTEIIbHBIE npudopHl,
TEPMOMETP CONPOTHUBJICHHS, BaKyyMHBIH
MO, TEPMHUCTOPBI H  (HOTOPE3UCTOPHI,

HOJ'Iyr[pOBO,I[HI/IKOBHﬁ AU01, raJlbBaHHKa

IIpakTueckue paboTHI. Nsyuenue

CMEIIaHHOTO COeTMHEHHS PE3UCTOPOB.
4.2.14 N3smepenne DJIC ucroyHuMKa TOKa M €ro

BHYTpPEHHEro conpoTtunicHus. HabmoneHue

QJICKTPOJIN3a

11 KUIIACC

Kon
pa3aeia

4

Koanposepsiemoro

HpOBepﬂeMbIe IJIEMEHTBI COACPKAHUA
3JEMCECHTA

SJIEKTPOAMHAMUKA
MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S MHAYKIWA

ITocTtosiHHBIE MarHuThI.
43.1

B3aHMOHCﬁCTBHC IIOCTOSAHHBIX MarHuTOB

4.3

MarnutHoe mnosne. Bexrop MarHuTHOU

uHAykuuu. llpuHnun — cyneprno3unuu.
4.3.2 JIuaun MarautHOM MHIykiuu. Kaptuna

JUHUM MAarHUTHOM MHAYKIUWA  TOJIS

MIOCTOSIHHBIX MarHUTOB

MarauTtHoe 1oJsie IpPOBOJHUKA C TOKOM.
4.3.3 Kaptuna  nuHMII nong  IJIMHHOTO

npsaMoro MnpoBOJHHKAa W 3aMKHYTOTO
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KOJIBLIEBOI'O TMPOBOJHUKA, KATYIIKH C
TokoM. OnbIT Dpcrena. Bzaumopeiicteue

IMPOBOAHUKOB C TOKOM

4.3.4

435

4.3.6
4.3.7

4.3.8

Cuna Amnepa, €€ MOLyJIb U
HaIpaBJIeHUE

Cuna  Jlopenma, e€ wMoayib U
HampaBjieHue. J[BrKeHue 3apsyKeHHOM
YacTUIbl B OJAHOPOJAHOM MAarHUTHOM
noste. Pabota cuiel Jlopenna

SIBIIeHME JIEKTPOMArHUTHOW UHAYKIIUU
[ToTok BeKTOpa MArHUTHOW MHAYKLIUU

SC MHIYKIHH. 3aKoH

AIIEKTPOMArHUTHOM MHAYKIMK Papanes

4.3.9

4.3.10

BuxpeBoe anexrtpuueckoe mnone. IJC
UHIYKIIUU B TPOBOJHHKE, JIBIDKYIIEMCS
MOCTYIATELHO B OJJHOPOIHOM

MarHuTHOM IIOJIC

IIpaBuno Jlenna

4311

4.3.12

NHIyKTUBHOCTS. SIBnenune
camouHaykuuu. J/1C camouHayKuuu
DHeprusi MarHUTHOTO TOJS KaTyIIKH C

TOKOM

4.3.13

DNEKTPOMArHUTHOE T0JIe

4.3.14

TexHu4eckne yCTPOWCTBA: IOCTOSIHHBIE
MAarHuThl, JJIEKTPOMArHUTBI,
DIIEKTPOJBUTaTEb, YCKOPHTEIH
JJIEMEHTAPHBIX 4YaCTHLl, WHIYKIMOHHAS

II€4Yb

4.3.15

48

[Tpaktnyeckue  pabotel.  M3yuenue
MarHUTHOTO TOJS KaTyIIKH C TOKOM.
HccnenoBanue OEHCTBUS IOCTOSHHOTO
MarHura Ha  paMKy C  TOKOM.
Hccnenosanue SIBJICHUS

BHGKTPOMaFHHTHOﬁ 15050187 1N007051



KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.11

Konebarensnasgs cucrema. CBoOOIHEBIE
konebanus. ['apMoHHYecKre KoeOaHusl.
[lepron, wacrorta, amiumatyna u (dasa

KoJieOanuit

5.1.2

5.1.3

5.14

5.15

[IpyXuHHBIN MasTHUK.

MaremMaTnuecKkuii MasTHUK

VYpaBHEeHHE TAPMOHUYECKUX KOJICOAHUH.
Kunematnueckoe u  JIMHAMHUYECKOE

OIMCaHHEe KOJIEOATEILHOTO JABUXXCHUA

[TpeBpamenue SHEPTHH npu
rapMOHHMYECKUX  KoyeOaHusix. CBs3b
aAMIUTUTY/bI KOJIeOaHUul UCXOIHON
BEIIMYMHBI C aMIUTUTYIaMH KoJieOaHUMN

eé CKOPOCTH U YCKOPCHU

Konebartenbupiit  koHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIC KOJIEOAHUS B
UCaTbHOM KOJICOATEIILHOM KOHTYpE.
AHaJOTUST MEXIYy MEXaHUYCCKUMH U
AIEKTPOMArHUTHBIMU KOJIEOaHHUSIMH.

®opmyna Tomcona

5.16

3akoH COXPAaHCHUA OHCPIrun B

nacaJibHOM KoJIe0aTeIbHOM KOHTYpC

5.1.7

5.1.8

BrinyX1€eHHBIE MEXaHUYECKUE
kosiebanus. Pesomanc. Pe3oHaHcHas
KpHBas. BrinyxneHnbie

SJICKTPOMArHUTHBIC KoJIeOaHMSI.

Ilepemennbiii  Tok. CuHHYCOMAANBHBIN

IIEPEMEHHBIN TOK.

5.1.9

MomHocTh IIEPEMEHHOTO TOKa.
AMIuTyaHOE u JEeUCTBYIOLIEE

3HAYCHUC CUJIbI TOKA U HAITPAXKCHHUA

5.1.10
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5.1.11

5.1.12

nepegayda u norpedieHue
IIEKTPUUYECKON SHEPIUu.
OKOJIOTUYECKUE puckKu pu
IIPOM3BOJICTBE IEKTPUUECKOW SHEPrUM.
Kynbrypa HCIIOJIb30BaHUSA

SJICKTPOSHEPI'U B HOBCGHHGBHOﬁ KHU3HU

TexHu4eckne ycTpoicTBa: ceiicmorpad,
AIEKTPUYECKUI 3BOHOK, JINHUU

aNeKTponepeaay

[Ipaktuyeckue pabotel. MccnenoBanue
3aBHCUMOCTH nepuosa MaJIbIX
KojeOaHui TIpy3a Ha HUTH OT JJIMHBI
HUTH U Maccel rpysa. MccienoBanue
[IEPEMEHHOTO0  TOKa B  LENU U3
II0CJIEI0BATENBHO COEIUHEHHBIX

KOHJIEHCATOpa, KaTyLIKU U PE3UCTopa

5.2

MEXAHUWYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

5.2.2

MexaHnueckue BOJTHEI, YCIIOBHS
pacnpoctpanenus. Ilepuoa. CkopocThb
paclpoCcTpaHeHUs] © JJIMHA  BOJIHBL
[Tonepeunblie ¥ MPOIOILHBIE BOJTHBI

WnTepdepentus u I paKIus

MEXaHHUYECKHUX BOJIH

5.2.3

524

5.25

3Byk. Ckopocth 3Byka. ['pomkocTb
3ByKa. Bricora ToHa. TemOp 3Byka

ONEeKTpOMarHUTHbIE BOJHBL. Y CJIOBHS
U3JIy4EHHUS DJIEKTPOMATrHUTHBIX  BOJIH.
B3anmHuas opuenTtanus BektopoB E, B u

UB BHCKTpOMaFHHTHOﬁ BOJIHC B BAKyyM¢€

CBolicTBa QJICKTPOMArHUTHBIX  BOJIH:

OTpaKeHHe, IpeIOMIIEHHE,
HoJIIpU3anus, Tudpakuus,
uHTEpPepeHIus. Cxopoctb

SJICKTPOMAIrHUTHBIX BOJIH
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5.2.6

Illxana  2IEKTPOMArHUTHBIX BOJIH.
IIpuMeHeHnE 2NEKTPOMAarHuTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpuHUUIIBI PAAUOCBSI3U U TEJICBUICHUS.
Pagnomoxarusi. DJIEKTPOMarHuTHOE

3arps3HEHNE OKPY)KAIOIIECH Cpe/Ibl

5.2.8

TexHuueckue YCTPOMCTBA:
MY3bIKaJIbHbIE WHCTPYMEHTBHI,
YJIBTPa3BYKOBAas IMAarHOCTHKA B TEXHUKE
U MEIHMIUHE, pajap, pPaaHuONpPHUEMHUK,
TeneBu3op, aHTeHHa, tenedon, CBU-

II€4Yb

5.3

OIITHUKA

531

5.3.2

5.3.3

5.34

[IpsimonuHeitHOe pacrpocTpaHeHnE

cBeTa B OJHOpoAHOU cpene. Jyu cBera

Otpaxenue cBeTa. 3aKOHBI OTPAKECHHUS
cera. [lloctpoenne wm3o0pakeHuii B

IIJIOCKOM 3€pKaJIC

IIpenomiieHne cBeTa. 3aKOHBI MPEIOMIICHHUS
CBeTa. AOCOITIOTHBIH IOKa3areib

IIPETOMIICHUS
[TomHoe BHYTPEHHEE OTpaKEHHE.
IIpenenbubii yroma IIOJIHOTO

BHYTPEHHETO OTPAKEHUS

5.3.5

5.3.6

5.3.7

Hucnepcuss cBera. CrloXHBIA cocTaB

oenoro cBera. L{Ber

CoOuparolie ¥ paccerBaroOlUe JUH3BI.
Tonkas nmH3a. POKYyCHOE PaCCTOSIHUE U
ONTHYECKasl CWJIa TOHKOM  JIMH3BI.
ITocTpoenne M300paxeHui B
COOMPAIONIMX U PACCEUBAIOIINX JIMH3AX.
®opmysia TOHKOW JIMH3BI. Y BEJIUYEHUE,

JaBaeMoe JIMH30U

Hp €I CIIbI MNPUMCHUMOCTHU
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r€OMETPUYECKON ONTUKH

5.3.8

Wntepdepennust cera. KorepentHsie
UCTOYHHUKHU.  YCJIOBUS  HaOJIOJCHUA
MaKCUMYyMOB 51 MHUHHMMYMOB B
UHTEpPEPEHIIMOHHON KapTUHE OT JBYX

CI/IH(l)a3HBIX KOICpCHTHBIX UCTOYHUKOB

5.3.9

5.3.10

5.3.11

5.3.12

Hudpakmuss  ceera. JludpakuuoHHas
peméTka. VYcnosue HaOJIIOACHUS
IJIaBHBIX MaKCHUMYMOB TIpU  TIaJICHUU
MOHOXPOMATHYECKOTO CBETa Ha
TU(PPAKIUOHHYIO PEIIETKY
[Monsipuzanus ceera

TexHUUECKHE YCTPOWCTBA: OYKH, IYIIa,
¢doroanmapar, MPOESKIMOHHBINA ammapar,
MHKPOCKOI,  TEJECKOI, BOJOKOHHAs
onTHKa, JUQpaKIUOHHAs  PELIETKa,

MOJIAPpOH A

[Ipaktnueckue pabotel. M3mepenue
ITOKa3aTelst IIPEJIOMIICHUS.
HccnenoBanue CBOICTB M300pakeHUI B

nuH3ax. Habmonenue aucnepcun ceera

SJIEMEHTHI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

6.2

6.3

['paHu1bl TPUMEHUMOCTH KJIACCUYECKOU
MEXaHUKH. [Toctynater TEOPUHU
OTHOCHUTEIIBHOCTH: WHBAapUAHTHOCTh
MOMAYJSl CKOPOCTH CBE€Ta B BaKyyMe,
MIPUHIUIT OTHOCUTEIILHOCTH DUHILITEHHA
OTHOCUTENBHOCTh  OJHOBPEMEHHOCTH.
3amemyieHne BPEMEHU U COKpaIllleHue
TUTAHBI

DHeprus W UMIYIbC  CBOOOMHOM

HJaCTHUIIbI

6.4

CBsi3p Macchl ¢ dHEpruen U UMIYyIbCOM

CBOOOJTHOM YacTUIBl. DHEPrusi IMOKOs
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¢BOOOJHOM YaCTHULIBI

KBAHTOBAS ©®U3UKA

7.1

711

7.1.2

7.1.3

7.1.4
7.15

RJIEMEHTBI KBAHTOBOU OIITUKU

®otonsl. Dopmyna Ilnanka cBs3u
sHeprun (OTOHa C €ro YacTOTOM.

DHeprus U UMIyIbC GoToHa

OTkpbITHE u UCCIIeIOBaHKE
doroapdexra. Ompiter A.I'. Cronerosa.
3akonbl poTorddexra

YpaBHeHue OUHINTENHA U1
dorordpdekra. «KpacHas  rpaHuULA»
dboTtodrddekra

Jasnenue ceera. OnbiTel [1.H. JIeOenena

XHUMHUECKOE ﬂeﬁCTBHe CBCTa

7.1.6

TexHuueckue YCTPOMCTBA:
dororneMeHT, GHOTOAATYUK, COJTHEUHAS

Oatapes, CBETOUO/

7.2

CTPOEHUE ATOMA

721

7.2.2

7.2.3

724

Mopenb aroma Tomcona. OMNbITHI
Pesepdopna o uccnenoBanuio
cTpoeHus aroma. [lmaneTapHast MOIENb

aTomMa

Iloctynater  bopa.  M3nydyenne wu
HOMJIOIIEHNE (DOTOHOB IIPHU MHEPEXOfe
aToMa C OJHOIO YPOBHSA DHEPrUM Ha
apyroi. Bunet  cnektpoB.  Crektp

ypOBHeﬁ OHEPIrur aToMa BOAOpOJda

BonHoBEIE cBovicTBa yacTtul. BomHEI 1e
bponns. KopnyckynsipHo-BoIHOBOMI
nyanmu3M. Jludpakiust S7eKTpoHOB Ha
KpHUcTajiax

CnoHTanHoe u BBIHYKJICHHOE
W3JIy4yeHHE. YCTPOWCTBO W TPHUHIIMI

paboThI nazepa
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7.3

7.2.5

TexHuueckue YCTPOWCTBA:
CHEKTpaJIbHBII aHanu3 (CIEeKTPOCKOII),

J1a3ep, KBAaHTOBBIN KOMIIBIOTED

7.2.6

[Ipaktuyeckue pabotel. Habmonenue

JIMHEHYaToro CIICKTpa

ATOMHOE A1PO

7.3.1

7.3.2

Metoabl HaOMIOJCHUS M PETUCTPALUH

SJIEMEHTAPHBIX YaCTHUI]

OTKphITHE PAAMOAKTUBHOCTH. OIBITHI
Pesepdopna mo ompeneneHuo cocraBa
pamroakTHBHOTO u3MydeHus. CBolicTBa
anbda-, Oera-, raMMa-u3TydcHUs.
BrnusiHue pagMoakTHBHOCTH HA IKHUBBIC

OpraHU3MbI

7.3.3

7.3.4

OTkppITHE TPOTOHA M  HEUTpOHA.
Hyknonnas mozens siapa ['eiizenOepra —
WBanenko. 3apsa sapa. MaccoBoe 4uciio

sapa. 3oTonbl

Anbda-pacna. DNEeKTPOHHBIN u
MO3UTPOHHBIA  Oera-pacnaa. ['amma-
U3JIydeHUE. 3aKOH  PaJUOAKTHUBHOIO

pacmana

7.3.5

9Hepr1/151 CBJA3M HYKIIOHOB B  A4pPC.

Anepubie cuibl. Jlegext Macchl siapa

7.3.6

7.3.7

SAnepHble peakuuu. JlemeHne W CUHTE3
a1ep

Snepusiii  peaktop.  TepMosaepHbli
cunte3. [IpobnemMbl U TNEpPCHEKTUBBI
AIEPHOM DHEPreTUKU. OKOJIIOTMUYECKUE

ACIICKThI ﬂ)ICpHOfI OHCPICTUKHU

7.3.8

OneMeHTapHble  4YacTulpl. OTKpbITHE
[IO3UTPOHA. dyHIaMeHTAIIbHbIE

B3aMOJICUCTBUS

7.3.9
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TexHu4yeckne yCTpOMCTBA: JIO3UMETP,



7.3.10

Kamepa BuibcoHa, sIEpHBI peEaxkTop,
aToMHasi 6omba

[Ipaktnueckue pabotel. MccimenoBanue
TPEKOB 4acTHULL (o FOTOBBIM

dboTorpadusam)

OJIEMEHTBI ACTPOOU3UNKIA

8.1

Bun 3B&3qHoro neba. Co3Be3ausi, sipKue
3BE3IbI,  IUJIAHETBbl, HUX  BHJIUMOE

IBIDKECHHE

8.2

8.3

Comueuynast cucreMa. [lmaHeTsl 3eMHOM
rpynmnbl.  [lnaHeTel-ruranTel M MX
CHYTHI/IKI/I, KapJII/IKOBI)IG IIJIAHCTHI.

Maunsblie Teia COTHEYHOU CUCTEMBI

Connue, ¢Qortochepa u armocdepa.

CotHeuHast aKTUBHOCTD

8.4

Hctounuk sHeprun ConHua u 3B€371

8.5

8.6

3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTb, PaJIyC, TEMIIEpaTypa,
ux B3aUMOCBSI3b. Juarpamma
«CTHEKTpaJIbHBIM KJIacC — CBETUMOCTbHY.
3BE3Abl TJIABHOM MOCIENOBATEIBLHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTbY JJIst

3BE&3]] IJIaBHOM MOCIEI0BATEILHOCTH

H#HHPar###BuyTpeHHee CTpoeHHe 3BE3NL.
CoBpeMeHHbIE IIPEJICTABIICHUS 0
HPOUCXOXKJICHUH U 3Bomoluu ConHua u

3BE3. DTaIbl )KU3HU 3BE3]I

8.7

8.8

Mneunstii Ilyte — Hama ['amakTuka.
CnupanbHas  crpykrypa ['amaktukw,
pacnpezeneHue 3BE3/, Tra3a M MbUIM.
ITonoxxenne u gaBwxeHue ConHuoa B
lamaktuke. Ilnockas wu cdepudeckas

moacucTeMsl [ aakTuku

Tunel ranaktuk. PaguorajsakTHKA WU
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8.9

8.10

KBazapbl. UYEpHble nBIPBI B AApax

rajJJaKTHK

Bcenennas. Pacmmpenue BcenenHoil.
3akon XaO0ma. Pa3Oeranue ranakTuK.
Bospact u paguyc Bcenennoit, teopus
bonpmioro B3peiBa. Mogens «ropsuen

Bcenennoit». PenukToBoe usiyyeHue
MacmrabHast cTpykTypa BceneHHOI.
MeraranakTuka. Hepeménnnie

poOJIeMBbI ACTPOHOMUH

MarepuajbHO-TeXHHYECKas 0a3a yueOHOro nmpouecca, 00opy1oBanue, B
TOM 4HCJIe IPUOOPeTEeHHOEe HA CPeICTBA TPaHTA:

- [Tanens naTEpakTHBHAs Baikal

- Mo6wibHBIN 1a00paTOPHO-IEMOHCTPAIIMOHHBIN KOMIUIEKC /ISl y4eOHOM
MPAKTUYECKON U MPOEKTHOM JACSATEIBHOCTH MO (PUBUKE

- Pecypcubiit Habop "Cuctema ynpaBieHHss MAaKeTOM OMOHUYECKON PYKH™
- KoHCTpyKTOp NporpaMMupyeMbIX MOJIENIEN HHKEHEPHBIX CUCTEM.

«KubeprexHnueckue CuCTeMbI»

- KoHCTpYKTOp IpOrpaMMUpyEMBbIX MOJIEJIEN HHKEHEPHBIX CUCTEM.

Pacmmpennsiii
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