MMHHUCTEPCTBO ITPOCBEILEHU S POCCUMCKOM ®EJEPAITUN
MunuctepcTBO 00pazoBanus CBepUIOBCKOM 001acTu
VYmpasnenue oOpazoBaHus AIMUHUCTPAIMH APTUHCKOTO MYHHUITUTIATHFHOTO OKpyTa

MBOY "Manoraspunckas COII"

PABOYAS ITPOTPAMMA
(ID 8834982)

yueOHoro npeamera «®@usuka. bazoBblii ypoBeHb»

s ooyuarommxest 10-11 kmaccon

c. Manas Taspa, 2025 1.



MMOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHSI Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3pab0TaHa Ha OCHOBE IMOJOKEHHM M TpeOOBaHUM K pe3yJibTaTaM
OCBOEHHUS OCHOBHOW 00pa3oBaTelibHOW Mporpammel, npencraBieHHbx B OI'OC
COQO, a Takxke ¢ ydéroMm enepaibHON pabodeil mporpaMMbl BOCIUTaHUS U
KOHLETILIUK TpenojiaBaHus yuyeOHoro npeamera «Duszmka» B o0Opa3oBaTeIbHBIX
OpraHu3anusax Poccuniickon Qenepanuu, peaNn3yIOIIUX OCHOBHBIE
00pa3zoBaTeIbHbIE TPOTPAMMBI.

Copepxanue mnporpaMMmbl 10 (QU3MKE HampaBieHO Ha (opmupoBaHHe
€CTEeCTBEHHO-HAYYHOW KapTUHBl MHpa oOyuarommxcs 10-11 kmaccoB mnpu
oOydeHnH ux ¢u3nkKe Ha 0a30BOM ypOBHE HAa OCHOBE CHUCTEMHO-/ESITEIbHOCTHOTO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm OI'OC COO
MJIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METANpPeIMETHBIM pe3yJibTaTaM
OoOy4eHMs, @ TAKXKE YUYHUTBHIBAET HEOOXOJMMOCTh pEATU3ALMH MEKIPEAMETHBIX
CBs3€l (PM3UKM C €CTeCTBEHHO-HAyYHBIMU YUYE€OHBIMH TmpeaMeTamu. B Hel
OTIPEJIENISIIOTCS OCHOBHBIE LIETU M3Yy4YeHHUs (PU3MKU HA YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus, MIAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (PM3HKHU: JIUYHOCTHBIE,
MeTanpeIMeTHbIE, MPpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no Qu3MKe BKIIOYALT:

e IUIAHUPYEMBbIE PE3YJIbTATHI OCBOCHUS Kypca PU3KUKU Ha 0a30BOM YpPOBHE, B

TOM YHCJIE€ TPEAMETHBIE PE3YJIBTATHI IO F0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1o rogaM oOy4eHwusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPUPOJbI, BBICTyNas B
KauecTBe y4eOHOTo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CUCTEMY
3HaHMUM 00 okpysxaromiem mupe. [IKoabHBIN Kypc GU3NKU — CUCTEMOOOpa3yOIIni
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XHUMHEH, OUOJIOTHUEH,
dbusndeckoit reorpaduei u actpoHoMmen. Mcmonap30BaHME W AKTUBHOE
npuMeHeHne (QU3MYECKUX 3HAHWM  ONpeAeNseT XapakTep ¢ pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJIOTUH B cdepe HHEPreTUKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCa, IMOJIyYEHUS HOBBIX MAaTE€pHaOB C 3a/laHHBIMU CBOMCTBAMU M APYIHX.
W3ydyenne (UMK BHOCUT OCHOBHOWM BKJaJ B (POPMUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydYarommuxcs, B (HOPMUPOBAHHE YMEHUU TPUMEHSTH
Hay4HBIN METO/ MO3HAHUS MPU BBIMOJHEHUN UMY YUEOHBIX UCCIEOBAHUM.

B ocHoBy kypca ¢usuku mjis ypoBHS cpeaHero oOmiero oOpa3oBaHMs
MOJIOKEH PAJl HWJeH, KOTOphle MOXXHO paccMaTpuBaTh KaK MPUHIUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTUYECKU
3aBEpIIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3iesioB (U3UKH, BKIIIOUAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HUKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HeW Marepuan Kypca (HU3UKU
o0benuHEH BOKpPYT ¢u3snyeckux Teopuil. Bemymum B Kypce sBIseTCs
(dbopMUpOBaHUE MPEICTABICHUNA O CTPYKTYpPHBIX YPOBHSIX MAaT€pHH, BELIECTBE U
noJe.

Hoea eymanumapusayuu. EE peanuzauus mnpeanosiaraeT HCIOJIb30BaHUE
IYMaHUTAPHOTO TNOTEHIHAaIa (PU3NYECKON HAyKW, OCMBICICHUE CBS3M Pa3BUTHUSA
¢u3uKM Cc pa3BUTHEM OOIIECTBA, a TakkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU M SKOJOTHYECKUMHU MTPOOIEMaAMH.

Hoes  npuxnaonoti uanpaenennocmu. Kypc ¢dusuku mpeamnonaraer
3HAKOMCTBO C LIIMPOKUM KPYrOM TEXHHYECKHX M TEXHOJOTMYECKUX MPUIOKEHUN
W3YUYCHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peanusyercss MOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUS, TMOCBSIIEHHBIX 3KOJOTMYECKHUM IMpoOJieMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKke OOCYKIEHUs
po0JIeM palMOHAIBHOTO IPUPOAOIIONIB30BAHUS U HKOJIOTHYECKOI 0€30MacHOCTH.

Crep>XKHEBBIMHU dJIEMEHTaMU Kypca (DU3UMKM Ha YpOBHE CpPETHEro OOIIero
oOpa3oBaHus SBJIAIOTCS (U3MUECKUE TeopuH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKType MOCTpOeHUsI GU3NYECKON Teopuu, posid (HyHIaMEHTAIbHBIX 3aKOHOB U
IPUHIMIOB B  COBPEMEHHBIX IPEACTaBICHUAX O IPUPOAE, TI'PAHHULAX
NPUMEHUMOCTH TEOpUM, MJI OIMCAHUS €CTECTBEHHO-HAy4YHBIX SIBICHUUH U
MIPOIIECCOB).

CucTeMHO-IeSITeTbHOCTHBIN MOAX0A B Kypce (PU3UKU peamu3yeTcsl Mpexie
BCEro 3a CYET OpPraHu3allid SKCIEPUMEHTAIbHON AESITeTbHOCTH O00YyYaroUINXCs.
Jnst  Ga3oBoro ypoBHS Kypca (U3MKM — OTO HCIOJIb30BAHHE CHCTEMBbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M J1a0OpaTopHBIX padoT,
KOTOpbI€ B Iporpamme no (pusuke oO0beIUHEHBI B OOIIMNA CIUCOK YYEHUYECKUX
MpaKTUYeCKux padoT. Brigenenne B yka3zaHHOM mepedyHe 1abopaTopHBIX padoT,
IPOBOJUMBIX JJII KOHTPOJS M  OLEHKH, OCYIIECTBIISIETCS yYYaCTHHUKaAMU
00pa30BaTeIbHOrO IMpolLlecca MCXOAd U3 OCOOCHHOCTEH IJIaHUPOBAaHUS U
ocHalleHus kabunera ¢usuku. Ilpu »>TOM oOecneunBaeTcss OBIAZCHHUE
OOy4YaroIIMMUCS YMEHUSIMU HPOBOJUTH KOCBEHHBIE H3MEPEHHUS, HCCIEAOBAHUS
3aBHCUMOCTEH (PU3NYECKMX BEIUYMH U TIOCTAHOBKY OIBITOB IO TPOBEPKE
IIPEIIOKEHHBIX TUITOTES.

bonbiioe BHUMaHuE YAENAETCA PEUICHUIO PAcYETHBIX W KAaueCTBEHHBIX
3anay. [Ipu 3TOM Ayig pacd€THBIX 3a7ad NPUOPUTETOM SIBJIAIOTCS 337a4M C SIBHO
3aJJaHHOM (PU3UYECKON MOJEIIBIO, O3BOJISIIOIINE TPUMEHATh U3yUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pas3fena Kypca, TaK U WHTETpUpYS 3HAHUS W3
pa3HbIX pa3zesoB. s KauyecTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCS 3aJIaHUS Ha
OOBsICHEHHE TPOTEKaHUs (PU3MYECKUX SIBICHUH M MPOIECCOB B OKpyKarouieh
JKU3HU, TpeOyromue BbIOOpa (PU3MUECKON MoJenu JUIsi CUTYyalluu MPaKTHUKO-
OPUEHTUPOBAHHOTO XapakTepa.

B coorBerctBun ¢ TpeboBanusmu DI'OC COO k wmaTepuanbHO-
TEXHUYECKOMY OOECIEUEeHHI0 Y4YeOHOro Ipolecca 0a30BbIl ypOBEHb Kypca
(bU3HKY Ha yPOBHE CpeHEro 00I1Iero o0pa3oBaHus TOJDKEH U3y4aThCsl B yCIOBUAX
MpeIMETHOro KaOuHeTa (U3MKU WA B YCIOBHUSX HMHTETPUPOBAHHOIO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOIo IuKia. B kaOuHere (U3UKH JOJKHO OBITh
HeoOxoauMoe JnabopatopHoe 00OpyJOBaHME [Isl BBIMOJTHEHHUS YKa3aHHBIX B
nporpaMme 1o (U3MKe YYCHHMUECKHX MPAKTHUYECKUX paboT W JI€MOHCTPAIMOHHOE
o0opy10BaHUE.

JleMoHcTpalluoHHOe  00Opy/ioBaHHEe (HOPMUPYETCS B COOTBETCTBUU C
OPUHITITIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH W OOECIEYMBAET IMOCTAaHOBKY
MEPEUYUCICHHBIX B TMporpaMMme 10 (U3UKE KITIOYEBBIX JAEMOHCTpAIUNA IS
UCCJIEIOBAHMUSI  M3Y4Yae€MbIX  SIBIGHUA W  MPOIECCOB, OMIIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHHH.

JlabopaTopHoe 000pynOBaHME I YUYEHUYECKHX MPAKTUUYECKUX padboT
dbopmupyeTcsi B BHJIE TEMAaTHUUYECKUX KOMIUIEKTOB M OOECIEYMBAETCS B pacyeTe
OJIHOTO KOMIUJIEKTa Ha JABYyX oOOydaromuxcsa. TeMaTu4ecKue KOMILIEKThI
7a00paTopHOTO OOOPYNOBAaHUS JOJKHBI OBITh TIOCTPOEHBI HAa KOMILUICKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
MU3MEPUTETBHBIX CUCTEM B BUJI€ HIU(PPOBBIX TaOOPATOPHUI.

OCHOBHBIMHU TICJISIMH H3y4eHUS PU3NKH B 00IIEM 00pa30BaHUU SBIISTFOTCS:

e (QopMmupoBaHue HHTEpeca M CTpEeMJICHUS OOYYAIOMIMXCA K HAyYHOMY
U3YYEHUIO TPHUPOJIbI, Pa3BUTUE HMX HHTEJUIEKTYyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e Ppa3BUTHE MPEJCTABICHUN O HAYYHOM METO/IC O3HAHUS U (DOPMUPOBAHUE
MCCJIEI0BATENLCKOTO OTHOIICHUSI K OKPYIKAIOIIUM SIBIICHHSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PCHHSI KaK pe3ynbTaTa HW3YYCHHS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKHU;

e (QopmMupoBaHue yMeHUI OOBACHATH SBJICHHUS C MCIOJb30BaHUEM
(U3MYEeCKUX 3HAHUH U HAYYHBIX JIOKA3aTeIbCTB;

e (opmMupoBaHue TpeNCTAaBICHUNA O PONMHM (PUBMKU IS PA3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.

JlocTixkeHue 3TUX 1esield obecrieunBaeTcsl pelieHueM CIeAYIOIMX 3a/1ad B

npoIiiecce u3yueHus Kypca (U3MKM Ha YPOBHE CPEIHETO 00Iero o0pa3oBaHus:



e TpHOOpETEHHE CHUCTEMBI 3HAHUM 00 00mux (bH3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUsIX, BKJTFOYAS MEXaHUKY,
MOJIEKYJISIpHYIO (DU3UKY, OJJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AJIIEMEHTBI aCTPOPU3UKH;

e (QopMupoBaHue yMEHHMI TPUMEHSATH TEOPETUUYCCKUE 3HAHWS IS
oOBsiCHEHUS (PHU3WYECKUX SBJICHUH B TNPUPOAEC U IS TNPUHATUA
MPAKTUYECKUX PELICHUN B OBCEIHEBHOW KU3HU;

e OCBOGHHE CIOCOOOB peIIeHUs Pa3IUYHBIX 3a7a4 C SBHO 3aJlaHHOMN
¢bu3nyeckoil MoAeNblo, 3aJad, MOJAPa3yMEBAIOIIUX CaMOCTOSATEIbHOE
co3nanue GU3NIECKOU MOJICIH, aJICKBATHON yCIIOBHSIM 3aJ1a4H,

e TMOHWMaHWE (HUMYECKUX OCHOB W MPHUHITUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIMSIHUS HAa OKPYKAIOIUTYIO
cpeny;

e OBJAJCHHE METOJAMHU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS W IPOBEACHUS
(U3UYEeCKUX SKCTICPUMEHTOB, aHajlnu3a W WHTEpIpeTanud WHGOpMaIliy,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOYYEHHOTO Pe3yJIbTaTa;

e CO3JIaHHE YCJIOBHM MJisl Pa3BUTHS YMEHHUI MPOEKTHO-UCCIIEA0BATENbCKOM,
TBOPUYECKOU JIESITEIBHOCTH.

Ha wusyuenne ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CpPEIHEro OOIIero
oOpazoBanus otBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HeNeN0), B
11 xnacce — 68 yacoB (2 yaca B HEJEIIIO).

[Ipennaraemspiii B mporpamMme MO (QU3MKE TMepeyeHb Ja0OpaTOPHBIX M
MPAKTUYECKUX pabOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEJaeT BbIOOP
MPOBENCHUS JTA0OPATOPHBIX pPabOT M OMBITOB € YYETOM HHAWBHUIYaTbHBIX
0COOEHHOCTEH 00yUYarOIIHUXCH.



COAEPKXAHME OBYUYEHUSA
10 KJTACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IO3HAHUSA

®usuka — Hayka o npupoze. HayuHbie MeTOIbl NO3HAHUS OKPYKArOLIETO
Mupa. Ponb SKCnepuMeHTa M TEOpUM B MPOLECCE IO3HAHUS MPUPOJBL.
OKCHEepUMEHT B (PUBHKE.

MonenupoBanue (HU3NYECKUX SBICHUNW W TIpolieccoB. HaydHbie TUMOTE3HI.
®duznyeckre 3aKOHBI U TeOpUH. ['paHuIbl TPUMEHUMOCTH (DU3UYECKUX 3aKOHOB.
ITpuHIUIT COOTBETCTBUS.

Ponb u mMecTto Qu3nku B (OPMHUPOBAHMU COBPEMEHHON HAyYHOH KapTHUHBI
MHpA, B IPAKTUYECKON NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W UUQPPOBBIE HU3MEPUTENIbHBIE MPUOOPHI, KOMIIBIOTEPHbIE
JATYUKU.

Pa3znes 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JBUKCHHS.
Cucrema orcué€ra. Tpaekropus.

[lepemetienne, CKOpOCTh (CpelHsisi CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MATEpPUAIBbHOW TOYKH, MX HPOECKIMM HA OCHU CHUCTEMbl KOOpJWHAT.
CrnoxeHue nepeMeleHuil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSIMOJIMHEWHOEe JBIKeHue. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPE€HHUsA, NyTH H NEPEMEUICHHS
MAaTepPUAIbHON TOUYKU OT BPEMEHH.

CBoOoaHoe najzieHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuneitHoe  aBrkeHue. [IBWKEHHME  MaTepuajbHOM  TOYKM 11O
OKPYXHOCTH C IMMOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0OBast CKOPOCTb, JIMHEWHAS
ckopocTs. [lepuoa u yacrora odpaiienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckre yCTpOCTBA M MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JIBUKEHHUE CHAPAJIOB, LIEITHBIE U PEMEHHBIE NIEPEIAYU.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WUIKOCTPALUMS KUHEMATHUYECKUX XaPAKTEPUCTUK
JIBH>KCHUSL.

[IpeoOpazoBanre IBMKEHUM C UCTIOIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3ayX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOmronenne ABWKEHHS Teja, OPOIIEHHOrO IOJA YIJOM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepenne yckopeHus: CBOOOHOTO MaICHHUS.

HamnpaBiienne CKOpOCTH P ABUKEHUU 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3ydyeHrne HEpaBHOMEPHOTO JBHXKEHUS C LIEJbIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnepoBanne COOTHOLICHHUS MEXAY IyTAMH, IPOMJICHHBIMU TEJIOM 34
MOCJICIOBATENbHBIE PABHBIE MPOMEXKYTKHM BPEMEHUM MPU PABHOYCKOPEHHOM
JIBUKEHUU C HAYaJIbHOU CKOPOCTHIO, PABHOM HYJIIO.

N3ydeHne NBUKEHUS [IapUKa B BSI3KOU KUIKOCTH.

N3yudenue nBuxkeHUs Tela, OPOIICHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuka

[Ipuanun  otHocutenbHOocTH  [amunes. llepBeii  3akoH  Herotona.
NueprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoit 3akoH HeroToHa
JUI. MaTEpUAIIbHON TOUKHU. Tpetuit 3akoH HproTOHA 17151 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro Tarorenus. Cuia Tsobkectn. IlepBas kocMmuueckas
CKOPOCTb.

Cwuita ynipyrocru. 3akoH ['yka. Bec tena.

Tpenue. Bunbl Tpenus (mokosi, ckoibxeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOIbXEHUS U cuiia TpeHus nokos. Koadduiment tpenus.
Cuiia conpoTUBIIEHUSI IPU JIBUKEHUU TEJIa B dKUJKOCTH WIIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPJOTO TEa.

MoOMEHT cuibl OTHOCUTENBHO OCH BpamieHus. llnedo cunbl. YcmoBus
PaBHOBECHS TBEPIOIO TENA.

TexHn4eckne yCTpOWCTBA M MPAKTHYECKOE IPUMEHCHUE: MOAIIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBnenne nHeEpUUH.

CpaBHEHHME MACC B3aUMOJICMCTBYIOINX TEJL.

Bropoii 3akon HerotoHna.

N3mepenne cuil.

CrnoxxeHue cui.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT Jiehopmanuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM IOAbEME U NAICHUN.

CpaBHEHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbXEHUSI.

VYcioBus paBHOBECHUs TBEPAOTO Tea. Buabl paBHOBECHS.

Yyenuueckuii sxkcnepumenm, 1abopamopusie padbonul

N3ydenne nBuxeHus OpycKa 1Mo HaKJIOHHOM MJIOCKOCTH.



HccnenoBanre 3aBUCMMOCTH CWJI YIPYTOCTH, BOZHUKAIOUIUX B MPYKUHE U
pE3UHOBOM 00pasiie, OT uxX JAehOopMaIIHH.

HccnenoBanre YCIOBHII pPaBHOBECHS TBEPAOTO TeNd, HMEIOLIErO0 OCh
BpAILICHUA.

Tema 3. 3axonvl coxpanenus 6 Mexanuke

NMnynbc MartepualibHOM TOYKU (Tena), CUCTEMbl MATEpHUAIbHBIX TOYEK.
NMnynbec CUIIBl U U3MEHEHHE HUMITYJIbCa Tejla. 3aKOH COXPAHEHUS UMITYJIbCa.
PeaktuBHOE IBUKEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass sHeprusi MaTepualbHOW TOYkU. Teopema 00 H3MEHEHUH
KUHETUYECKON SHEPTUM.

[ToTeHunanbHas SHEPIHUsl. [ToreHunanbHas SHEPTHUs YIIpYTo
nepopMupoBanHoil  mnpykuHbl. [loTeHnManbpHass 2HEprust Tejda  BOJIU3H
ITOBEPXHOCTH 3€MIIH.

[ToTeHmumanpHple W HEMOTCHIHMATbHBIE  cuiabl.  CB3b  pabOTHI
HEMOTEHIMAIBHBIX CUJI C M3MEHEHUEM MEXaHMYECKON JHEPruM CHUCTEMBI TEll.
3aKOH COXPAHEHUSI MEXAHUYECKON SHEPIUH.

Yapyrue u Heynpyrue CTOJIKHOBEHMUSL.

TexHuyeckre yCTpOMCTBa M MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
MPY>KUHHBIN MTUCTOJIET, IBUXKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTruBHOE IBHKEHUE.

[lepexoa MOTEHIIMATBHON YHEPTUM B KUHETHYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3yuyenue aOCOMIOTHO HEYNPYroro yjapa ¢ MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsi3M pabOThl CUJIBI ¢ U3MEHEHHEM MEXaHUYECKOW IHEPTUU
TeJIa Ha IPUMEPE PACTSIKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MogekyasipHas GU3nKa 1 TEPMOJAMHAMUKA

Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO-KUHETUYECKOW TEOPUH U MX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmwkenue. Juddysus. Xapaktep IBUKEHUS U
B3aHUMOJICMCTBUSL YacTUL] BeElIECTBA. MoJaenu CTpPOEHUs Ta30B, KUJIKOCTEU H
TBEPJIBIX TEJT U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojielieil. Macca u
pasmepsbl Mosiekyil. KonnuectBo BemiectBa. [loctosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ nsMmepenue. lllkana temmeparyp
Llenbcus.



Mopens  uneanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETHUYECKOW TEOpPUH HACaIbHOro raza. AOCONIOTHas TeMIliepaTypa Kak Mepa
CpelHEel KWHETUYECKOM SHEpPruM TEIUIOBOro JABMKEeHMs wvacTtul rasa. lllkama
temneparyp KeneBuna. ['a3oBble 3akoHbI. YpaBHeHHMe MenaeneeBa—Kianenpona.
3akon JlanbroHa. M3omponiecchl B UACaIbHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BemecTBa. ['paduueckoe mpencTraBieHHe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckre yCTpOICTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnwITHI, JOKAa3bIBAIOIINE JHUCKPETHOE CTPOEHHE BemecTBa, Qororpadun
MOJIEKYJI OPTaHUYECKUX COECTMHEHUM.

OnpiThl 10 TUDPY3UN KUAKOCTEH U ra3oB.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogens onbita lTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYyIlIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aMMOJICHCTBHS.

Monens, miutocTpupyomas Ipupoay AaBiI€HUs Ta3a Ha CTEHKU COCY/a.

OnpIThl, WUIIOCTPUPYIOIIME YpaBHEHUWE COCTOSHMSI HJIE€ATbHOTO Tasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Onpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHAaT€ HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IABJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCMMOCTU MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHaMuKuU

TepmonunamMuueckas cucreMa. BHyTpeHHsist HEprusi TEpMOAMHAMUYECKON
CUCTEMBI U c1oco0bI €€ n3meHenus. KonnuecTBo TermioTel U pabota. BHyTpeHHsIs
SHEpPrusi  OJAHOATOMHOTO  HJ€aJbHOrO0  raza. Buasl  Temionepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyYeHUE. Y IeJIbHAsI TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEMIOTH NpH TEIIIONEepeIaye.

[Tonsitue 06 ammabatHom mpouecce. [lepBbiii 3aKOH TEPMOJIMHAMUKHU.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHU K u3ompoieccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoarnHaMuKu. HeoOpaTuMoCTh IPOIIECCOB B IPUPOJIE.

TeroBble  mamwmHbl.  [IpuHOUNBI ~ AEHCTBHUS ~ TEIUIOBBIX  MaIlWH.
[IpeoOpa3zoBanus SHEpPruM B TEIUIOBbIX MamuHax. KoapduimeHt mone3Horo
nerictBust TerioBod MamuHbl. [lukn KapHo u ero ko3d@puIUEHT MO0JIe3HOTO
JNEUCTBUA. DKOJIOTMYECKUE MPOOJIEMbI TEIIIOIHEPT€TUKHU.



TexHuyeckre YCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIBHUK, KOHIUITUOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW HSHEpPruM Teja IMPU COBEPIICHUU PaOOTHI: BHUIET
npoOku u3 OYTBUIKM MOJ JCHCTBUEM CXKAaTOro BO3Jyxa, HarpeBaHue sdupa B
JaTYHHOU TPyOKe MyTEM TpeHHs (BUICOAEMOHCTPAIINS).

N3MeHeHne BHYTpEHHEN SHEPruu (TeMIIepaTyphbl) Teaa IpH TeIlonepeaaye.

OneiT MO anuabaTHOMY pAacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSI BHYTPEHHETO CTOpaHusl, PEaKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepenue yaenbHONU TENI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazogvie nepexoovl

[TapooOpa3oBanue u koHmeHcanus. Vcmapenue u kuneHue. AOCONIOTHAS U
OTHOCUTEJIbHAS BJIAXHOCTh BO31yxa. HaceimeHHsli mnap. YnaenbHas TeEIUIOTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUSI OT JABJICHHUS.

Tépnoe Teno. Kpucrannmueckue u amopdubsie Tena. AHU30TPONMS CBOMCTB
kpuctaiioB. Kuakue kpucrauibl. CoBpeMmeHHblE Marepuaiibl. [lmaBienue u
KpUcTaJIu3anus. Y ieapHas TerioTa miaBienus. Cyonumanus.

VYpaBHeHHe TEII0BOro OanaHca.

TexHuyeckne yCTpOICTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAITIOPUMETP, TEXHOJIOTUU MOJTYyUYEHUSI COBPEMEHHBIX MAaTEpPUaoOB, B
TOM YHCJIE HAHOMATEPUAJTIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HAaCHILIEHHBIX TAPOB.

KuneHuve npy noHWKEHHOM J1aBJICHUU.

Cnioco0bl U3MEPEHUS BIAYKHOCTH.

HaOnroenue HarpeBaHus U IJIaBJICHUS! KPUCTAILIMYECKOTO BEIllECTRA.

JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mMepeHne OTHOCUTENBHOM BIAKHOCTH BO3IyXa.

Pa3zneun 4. JinekrpoanHamMuka
Tema 1. Inexkmpocmamuxa
OnekTpu3auuss Tel. OJEKTpUYEeCKHil 3apsna. JBa Buaa »IEKTPUUYECKUX
3apsaoB. [IpOBOJHUKH, TUANEKTPUKKA W TOJYINPOBOJHUKH. 3aKOH COXpaHEHUs
AIIEKTPUYECKOTO 3apsija.
BsaumoneiictBue 3apanoB. 3akoH Kyiiona. ToueuHsblil 3JIEKTPUYECKHI 3apsi.
Onextpudeckoe mnose. Hampsok€HHOCTh  3iekTpuyeckoro mnons. IIpuHnun



CYIEPIO3ULIHN SJIEKTPUUYECKUX MOJIEN. JIMHMM Hanps>KEHHOCTH AJIEKTPUYECKOTO
OJISL.

PaGora cun  anekrpocraruueckoro  mojs.  I[lorenmuman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHUMKM W JUANEKTPUKU B 3BJIEKTPOCTATUYECKOM IIOJIE.
JnanexTpryeckas MpOHUIAEMOCTb.

OnextpoéMKocTh. KoHaeHcaTop. DIEKTPOEMKOCTh TUIOCKOIO0 KOHAEHCATOPa.
OHeprus 3apsHLKEHHOT0 KOHJIEHCAaTopa.

TexHuuecknue yCTPOMCTBA M IIPAKTUUYECKOE IIPUMEHEHHUE: DIIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTpOCTaTHYeCKas 3alluTa, 3a3eMJICHHE JJIEKTPONpPUOOpOB,
KOHJICHCATOp, KOMMMPOBAIBHBIN anmnapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO Y MPUHLKII IEUCTBUS 3JIEKTPOMETPA.

B3anmojelicTBue HadIEKTPU30BAHHBIX TEN.

DIIEKTPUUECKOE TI0JIE 3aPSKECHHBIX TEIL.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaThuueckas 3aluTa.

JMBAEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOrO0 KOHAEHCAaTopa OT IUIOLIAIH
IJJACTUH, PACCTOSHUS MEXAY HUMH U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOIO KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenne 21eKTpoEMKOCTH KOHIEHCATOPa.

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

DJIEKTPUYECKAN TOK. YCIIOBUSI CYIIECTBOBAaHUSA DSJIEKTPUYECKOrO TOKA.
Nctounuku Toka. Cuina toka. [locTossHHBIN TOK.

Hanpsbxenne. 3akoH OMa 17151 y4acTKa LETH.

DIEKTPUYECKOE COMPOTUBIICHUE. Y AEIbHOE CONPOTHBICHUE BELIECTBA.
[TocnenoBaTenpHOE, TAapaIENIbHOE, CMEIIAHHOE COETMHEHUE TPOBOTHUKOB.

Pabora nanektpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MoiHOCT
AIIEKTPUYECKOTO TOKA.

DONEKTPOJBIKYILASA CHJIAa U BHYTPEHHEE COMPOTUBICHUE HCTOYHHUKA TOKA.
3akoH Oma 114 OJHOM (3aMKHYTO#) 35ekTprudeckoi uenu. KopoTkoe 3aMbIkaHUeE.

DONEeKTpOHHAs ~ NPOBOJAMMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJJIOB OT TemIepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUUeCcKuid TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TomynmpoBOIHUKH. CoOcTBeHHas 151 IIPUMECHAS IIPOBOJIUMOCTD
NoJIynpoBOHUKOB. CBoicTBa p—n-niepexoa. [1omynpoBoHUKOBBIE TPUOOPBHI.

ONEeKTpUYECKMA TOK B  pacTBOpax M  paciulaBax  JJIEKTPOJIUTOB.
DIEKTPOIUTHYECKAS JUCCONUALNS. DIEKTPOIIU3.



DNIeKTpUUeCKUM TOK B Tra3zax. CaMOCTOATENbHBIM M HECAMOCTOSTEIbHBIN
pa3psaa. Monnus. [1nasma.

TexHuyeckrue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: aMIEpPMETP,
BOJIBTMETP, PEOCTAaT, HWCTOYHUKU TOKA, DIJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIHHBIC TTPUOOPHI, TEPMOMETP COTPOTUBIICHHUS, BAKYyMHBIH JTHO/,
TEPMUCTOPHI 1 POTOPEZUCTOPHI, MOTYTPOBOJHUKOBBIN U0/, TaJIbBAHUKA.

Jlemoncmpayuu

W3mepeHne Cuiibl TOKa U HaIPSKEHHUS.

3aBUCHUMOCTh COIIPOTUBIICHHS LWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIONIA/IY TTOTIEPEYHOr0 CEUECHUSI U MaTepralia.

CMeniaHHOE COeIMHEHUE MTPOBOAHUKOB.

[Ipsmoe wu3MepeHue JIEeKTpOABWKYIIEH cuibl. KopoTkoe 3amMblkaHue
rajbBaHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO CONTPOTUBIICHUS.

3aBUCUMOCTb COMTPOTUBIIEHUS METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB JIEKTPOIIUTOB.

HckpoBou pa3psial ¥ MPOBOJAMMOCTD BO3/1yXa.

OHOCTOPOHHSSI TPOBOIUMOCTD IMO/IA.

Yuenuueckuii sxcnepumenm, irabopamoptvle pabomol

N3ydeHne cMEmaHHOr0 COEINHEHUS PEZUCTOPOB.

N3Mepenue 3JIeKTpOABMKYIIEH CUJIbI MCTOYHHMKA TOKA W €r0 BHYTPEHHETO
CONIPOTHUBIICHUSL.

HaoGmronenue amexrposusa.

MexnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usnku 0a30Boro ypoBHs B 10 Kiacce OoCyIECTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3CH C KypcaMHM MaTE€MAaTHKH,
OuoJ0THH, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Meocnpeomemnvle nowsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAay4YHOTO
MO3HAHUS: SIBICHHE, HAay4YHBIM (akT, rumores3a, (uznyueckas BeIWYMHA, 3aKOH,
Teopusi, HAOIIOJIEHNE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIETh, U3BMEPEHUE.

Mamemamuxa: pemieHne CHUCTEMbl ypaBHEHUM, JuHEWHas (QyHKIHS,
napaboa, rumepOosna, ux rpaguKu ¥ CBOWCTBA, TPUTOHOMETPUYECKHE (PYHKITUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOCKLIHUH HA OCH KOOPJMHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocmoc,
TEIUI00OMEH >KUBBIX OPraHU3MOB (BUAbI TEIUIONEPENAUd, TEIIOBOE PaBHOBECHE),
AIEKTPUYECKUE SBJIICHUS B dKUBOU IIPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE ATOMOB U MOJIEKYJI, MOJIb
BEIIIECTBA, MOJISIpHAs Macca, TEIJIOBBIE CBOWCTBA TBEPHABIX TEN, KUAKOCTEU H



ra3oB, JJIEKTPHUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJIMTHYECKAS AUCCOLMALNS,
raJibBaHHKa.

l'eoepaghus: B1axXHOCTh BO3/lyXa, BETPhI, 0aApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
YYET TPEHHUS B TEXHUKE, MOIAUIMITHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHHUS
UMITyJIbCa B TEXHHUKE (pakeTa, BOJOMET U JIpyTHE), ABUrATEIb BHYTPEHHETO
Cropanusi, maposasi TypOrHa, ObITOBOM XOJIOJUIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIYYECHHUS] COBPEMEHHBIX MATEpPHAIIOB, B TOM YHCJIE€ HAHOMAaTEpHAIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIbHBIE puoOpHI,
AIEKTPOOCBETUTEIbHBIEC TPUOOPHI, TAIbBAHHKA.

11 KJIACC

Paznen 4. JaekTpoauHamMuka

Tema 3. Macnummnoe none. I1eKmMpPoOMACHUMHAA UHOYKUUS

[TocTosiHHbIE ~ MarHuThl.  B3auMOAEHCTBHE  IIOCTOSSHHBIX ~ MAarHUTOB.
MarnutHoe mnose. Bexkrop marHuTHOM wuWHAYKOMH. [IpuHIMND cyneprno3unuu
MarHuTHBIX nosied. JInHMM MarHuTHOM WHAYKIMU. KapThHa JUHWUNA MarHUTHOM
WHYKIUHU TOJISI HOCTOSHHBIX MAarHUTOB.

MarauTHoe TIOJ€ TPOBOJHUKA C TOKOM. KapTuHa JMHUN WHIYKIUA
MAarHUTHOTO TOJISl JJIMHHOTO TMPSIMOrO MPOBOJHHUKA M 3aMKHYTOTI'O KOJIBLIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TokoM. OnbIT JpcTena. BzanmoneiicTBre NpoOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ MOLyIb U HamIpaBiIeHUE. [[BUKEHHUE 3apsIAKEHHON YACTUILIBI
B OJIHOPOJIHOM MarHuTHoM mnose. Pabota cuibl JlopeHna.

SIBeHne DNEKTpOMAarHWTHOM HMHAYKUMU. [IOTOK BEeKTOpa MarHUTHOM
WHIYKIUU. ODJIEKTPOJBIKYILAs CWia HWHIAYKIWU. 3aKOH 3JIEKTPOMarHUTHOU
nHaykiuu dapajes.

BuxpeBoe anekTpuueckoe Imoje. IDJIEKTPOABMXKYIIAs CWJIa HHAYKUAH B
MIPOBOJIHHUKE, IBUKYIIEMCS MTOCTYIATENBHO B OJJHOPOJHOM MarHMTHOM MOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIIEHME CaMOMHIYKIMHU. OJEKTPOJBIXKYILAs CHia
CaMOMHIYKIIUH.

DHEpPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DNEeKTPOMArHUTHOE MOJIE.

TexHuyeckue yCTpOHWCTBA M NPAKTUYECKOE MPUMEHEHHE: TMOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOIABUraTElb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YacTULl, UHIYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOT'O ITy4YKa MarHUTHBIM IIOJIEM.

JIvHUY MHIYKIUY MAarHATHOTO TOJIS.

B3anmopencTBue 1ByX IPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

JlevictBue cuibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBiIeHME PTIEKTPOMAarHUTHON MHIYKLUH.

ITpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJBUKYIIEH CHJIBI MHIYKIHUH OT CKOPOCTH M3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBiIeHME CAaMOMHIYKIIUH.

Yyenuueckuii sxcnepumenm, nabopamopusie padbomul

N3y4yeHrne MarHuTHOTrO TMOJIsl KATYIIKH C TOKOM.

HccnenoBanne AeUCTBUA IOCTOSIHHOTO MarHuTa Ha PaMKy ¢ TOKOM.

HccnenoBanune sSBIEHUS 3JIEKTPOMAarHUTHON MHIYKLWH.

Paszgeu S. KoJsieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHble Koaneoanus

Konebarenbnas  cucrema. CBOOOIHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonunyeckue konedanus. [lepuon, vacrora, amrumuryga u (asza kosieOaHUH.
[IpyXUHHBIA MasSTHUK. MareMaTU4ecKuil MasTHUK. YpaBHEHHE TapMOHUYECKUX
kosebanwmii. [IpeBparenue HEPTruu IpU TAPMOHUYECKUX KOJICOaHUSX.

Konebarenpubiit koHTYp. CBOOOAHBIE BJIEKTPOMArHUTHBIE KOJEOaHUS B
UJICAUTHPHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHMYeCKUMU U
AIIEKTPOMAarHUTHBEIMU KoJiebanusiMu. @Dopmyna TomcoHa. 3akoH coXpaHEHUs
HHEPTUU B UJCATHHOM KO0JIeOAaTEeIbHOM KOHTYPE.

[IpencraBnenue o 3aTyxarolmux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoseOanus. Pezonanc. BeiHYKIeHHBIC 2JIEKTPOMArHUTHBIE KOJIeOaHMs.

[lepemenHblii TOK. CHHYCOMJQIbHBIM TEPEMEHHBIA TOK. MOIIHOCTD
MIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpPsHKEHUS.

Tpanchopmarop. IlponsBoacTBo, nepegada M MOTpeOICHNUE IIEKTPUIECKON
SHEPIuM. JKOJOTMYECKHE PUCKHU TPU MPOU3BOJCTBE AEKTpodHeprun. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTIUU B IOBCEHEBHOM KU3HMU.

TexHudeckue yCTpOMCTBA M NPAKTUYECKOE IIPUMEHEHME: DIICKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, JIMHUU AJIEKTpoIepeaay.

Jlemoncmpayuu

UccnenoBanre mnapaMeTpoB KoJieOATeNbHOW CHUCTEMBI (TIPY>KUHHBIA WIIH
MaTeMaTUYECKUI MasiTHUK).



HabGmronenue 3aTyxarommx KojaeOaHmii.

HccnenoBannie CBOMCTB BBIHYXICHHBIX KOJIEOAHUI.

HabGmonenue pe3onanca.

CB0OOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUS!.

OcuumiorpaMMsl (3aBUCUMOCTU CHIIBI TOKA U HAIIPSDKEHUS] OT BPEMEHM) ISt
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3sonanc mnpm mnocienoBaTebHOM COEAMHEHWH PE3UCTOPA, KAaTyLIKU
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb JIMHUY 3JIEKTPONEPEIAUN.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomul

HccnenoBanre 3aBUCMMOCTH MEPHOJA MajbIX KOJeOaHUM Ipy3a HA HUTU OT
JUTMHBI HUTU U MacChl Ipy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENH W3 IOCJIENOBATENbHO
COEIMHEHHBIX KOHAEHCATOPa, KATyIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBIE 60IHbL

MexaHnuueckue BOJHBI, yciaoBusi pacnpoctpanenus. llepuoa. CkopocTb
pacrnpocTpaHeHuss W JJuMHa BOJIHBL [lomepeuHble W TPOJOJBHBIE BOJIHBI.
HNuTtepdepeHus u auppakiuus MEXaHUYeCKUX BOJIH.

3Byk. CkopocTs 3ByKa. [’ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNeKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS M3TYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanusa BektopoB E, B, V B anektpomarautHo#l BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXCHUE, MPEIOMIICHHE, MOoJsipu3anus, Iudpakuus,
unTepdepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[[Ikana 371eKTpOMarHuTHBIX BOJH. [IprMeHeHHEe 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHIMIIBI pagUOCBA3H U TeNeBUACHUA. Paguonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuuecKkue yCTPONCTBA M MNPAKTUUYECKOE NPUMEHEHHUE: MY3bIKAJbHbBIE
WHCTPYMEHTBI, YJIbTPAa3BYKOBasl MAarHOCTHKAa B TEXHMKE M MEIMIIMHE, pajaap,
paanonpuéMHUK, TeTIEBU30p, aHTeHHa, Tenedon, CBY-meys.

Jlemoncmpayuu

OOpazoBaHue U paCIpPOCTPAHEHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJIH.

Konebmromieecs Teno Kak HCTOYHUK 3BYKa.

HabGnronenue orpaxeHus: M NpeJoMIICHHS] MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHunu u Auppakiiny MEXaHMYECKUX BOJIH.

3BYKOBOI pe30HAHC.

HaGmionenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJION U
4acTOTOM KOJIeOaHUH.



HccnenoBanune CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
pesioMJIeHUE, MoJspu3anus, udpakius, UHTephepeHITus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. IIpsMoMHENWHOE pacnpoOCTPaHEHUE CBETA B
oaHOpoIHOMU cpene. JIyd cBera. ToueUHbI HCTOUHUK CBETA.

OTtpakeHue cBera. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n3o00pakeHUi B
MJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIN MOKa3aTehb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IlpenenpHbli yroa MOJHOTO
BHYTPEHHETO OTPa>KCHHUSI.

Hucnepcus ceeta. CinoxxHbIN cocTtaB Oenoro cBeta. [IBer.

ColOuparomue U pacceuBaromde JuH3BL. ToHKas JuH3a. DOKycHOe
pacCcTOsSIHUE W ONTHUYeCKash Cujia TOHKOM JMH3bL. [locTpoeHue u300pakeHHil B
coOuparolux U paccenBarolux JuH3ax. Dopmyiia TOHKOW JUH3BI. YBeJIUYEHUE,
JIaBAEMOE JINH30M.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. HWurtepdepenius cBera. KorepeHTHble HCTOYHUKH.
VYcnoBus HaOMOAEHUS MAaKCUMyMOB M MHHUMYMOB B HHTephEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpaxuus cBera. JudpakimoHHas pem€rka. YCIOBHE HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM  TAJE€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckre yCTpPOMCTBA M NPAKTHUUECKOE MPUMEHEHHUE: OYKH, JIyIa,
doToamnmapaT, TPOSKIIMOHHBINA armapaT, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAsS
OITHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pacnpocTpaHEHHEe, OTPAKEHUE U TNPEIOMJICHHE CBETa.
OnTuueckue nprudOpBHI.

[TonHOE BHYyTpeHHEE OTpaxkeHue. Mojiesib CBETOBOAA.

HccnenoBanne cBONCTB N300pakeHU B JTMH3AX.

Mopenu MUKpPOCKOIIa, TeJIeCKOomna.

HaoGmonenne natepdepeHnm crera.

HaOmronenue audpakiuu cBera.

Habnronenue aqucrepcuu cBeTa.

[Tonydenue cnekTpa ¢ MOMOUIBIO IPU3MBI.

[Tonyyenue cnexkTpa ¢ MOMOIIbI0 TUPPAKIIUOHHON PEIIETKH.

HabGnronenue noasipu3anuu CBETa.

Yuenuueckuii sxkcnepumenm, nabopamopmuvie padonul



N3mepenue nokaszaress NpeioMIICHUS CTEKJIA.
HccnenoBanrie cBOMCTB M300paKeHU B JTMH3AX.
HabGmronenue nucnepcuu cBera.

Pa3znesn 6. OcHOBBI CIeIUAJIBLHONH TEOPUH OTHOCHUTEIbHOCTH
['panuubl  NPUMEHUMOCTM  KJIacCMYeckon  mexaHuku.  [loctynarsel
CIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTh MOAYJIA CKOPOCTHU
CBETa B BAaKyyM€, IPUHLMI OTHOCUTEIIbHOCTH DUHILITEIHA.
OTHOCUTENBHOCTh OJIHOBPEMEHHOCTU. 3aMEAJICHUE BPEMEHU U COKpAILCHHE
JUTUHBI.
DHeprus U UMIYJIbC PENATUBUCTCKON YaCTUIIBI.

CBs13p Macchel C BHGPFHeﬁ U UMITYJIbCOM pGHHTHBHCTCKOfI YaCTHUIIbI. 9Hepm;{
IIOKO4.

Paznen 7. KBanTtoBasi pusuka
Tema 1. Dnemenmol KGAHMOBOU ONMUKU
®ortonsl. opmyna [1nanka cBsizu 3Hepruu (HOTOHA C €r0 YaCTOTON. DHEprus
Y UMITYJIbC (POTOHA.
Otkpeitre u uccienoBanue Gororpdexra. Onwitel A. I'. CToneroBa. 3aKOHBI

dotorpdexra. YpaBuenue DunimTeitHa st hoTodpdexra. «KpacHas rpanunar
dboTorddexra.

Jasnenue ceera. OnwiTel I1. H. JIeGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUYECKOE NPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTUMK, COTHEUHAas OaTtapes, CBETOAUO/I.

Jlemoncmpayuu

®oto3dh(DHEeKT Ha YCTAaHOBKE C IIMHKOBOW IJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO (poToapdekTa.

Ceerouop.

Conneunas Gartapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopna mo paccesHHio o -4acTHII.
[Imanerapnas Mmogmens aroma. lloctynater bopa. U3nydyenune wm mnornomnieHue
(GOTOHOB MpU TMEpexo/ie aToMa C OJIHOTO YPOBHSI SHEPrHMM Ha Jpyroil. Buiel
cnekTpoB. CIEKTp YPOBHEW dHEPTUU aTOMa BOJIOPOIA.

BonnoBeie cBoiicTBa yactull. Bosnsl 1e bpoitnsa. KopryckynsipHO-BOIHOBOM
JTyau3M.

CNOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHuuecKkue yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHHE: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.



Jlemoncmpayuu

Mopnens onbita Pesepdopna.

Ornpenenenue JUIMHBI BOJIHBI J1a3epa.

HaGntogenue iMHeHyaThIX CIEKTPOB U3ITyUECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

HabnroaeHne nuHeyaToro CrexkTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIINE CJIOKHOCTh CTpPOeHMUS sAnpa. OTKpbITHE
paauoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuro  cocraBa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbga-, Oera-, ramma-u3Iy4dCHHS.
BnusiHME pagO0aKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHAa W HelTpoHa. Hykionnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. Maccosoe uncio sapa. M3oromnsl.

Anbda-pacniaf. OJEKTPOHHBIA H TO3UTPOHHBIA Oera-pacmaa. [amma-
U3JIy4eHHe. 3aKOH PaJIMOaKTUBHOIO pacaja.

OHeprusi CBsI3U HYKJIOHOB B siipe. Snepubie cuiibl. JledexT maccsr spa.

SlnepHble peakuuu. JleneHue U CUHTES sIep.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoGnemMbl U TEPCHEKTHUBHI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI SIACPHON SJHEPTETUKH.

DneMeHTapHbIe YacTUllbl. OTKPBITHE MTO3UTPOHA.

MeTtoab! HaOMIOIEHUS M pErHCTPaIK 3JIEMEHTAPHBIX YACTHII.

dyH1aMeHTalbHble B3auMoieicTBUs. EqUHCTBO u3nueckoil KapTUHBI MUpA.

TexHuyeckue yCcTpoucTBa U NPAKTHYECKOE NMIPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, simepHbIil peakTop, aToMHast bomoa.

Jlemoncmpayuu

Cu€TUnK MOHU3UPYIOIINX YACTHLL.

Yuenuueckuii sxkcnepumenm, nabopamopusie padbomul

HccnenoBanne TPEKOB YacTHI] (110 TOTOBBIM (OTOrpadusim).

Paznen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUIUKH

Oransl pa3BUTHS acTpOHOMUU. [IpuKIagHOEe 1 MUPOBO33PEHYECKOE 3HAUEHNE
aCTPOHOMMH.

Bun 3Bé3mnoro nHeba. Co3Be3mms, sSpKue 3BE3NBI, IUIAHETHI, MX BHJIMMOE
JIBH>KCHUE.

ConHeunas cucrtema.

Connue. ConHeuHass akTUBHOCTh. McrouHuk sHeprum ConHOa U 3BE3N.
3BE3BI, UX OCHOBHBIC XAapAKTEPUCTHUKHU. J(MarpaMma «CIEKTpPaJbHBIM KIacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IOCIEAOBATEIBHOCTH. 3aBUCHMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3]l TJIABHOW IOCIIEIOBATEIBHOCTH. BHYTpeHHee cTpoeHue



3B€311. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu ColiHIa U
3BE3]1. DTaIbI )KU3HU 3BE3I.

Mineunsiii I[Iyte — nHama I'anaktuka. Ilonoxxkenue u aBwxkeHue CosHIA B
INanaxktuke. Tunel raaktuk. Paguoranaktuku u kBaszapsl. UEpHBIE ABIPHI B sApax
rajaKkTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00ua. Pazberanue raiakTuk.
Teopus bonpmoro B3psiBa. PeIMKTOBOE U3ITyYEHHUE.

Macmrabnas crpykrypa Beenennoii. MeTtaranakTuka.

Hepeménnpie mpobieMbl aCTPOHOMHUHU.

Yuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HUCMOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUN JJI ONPeIeNICHUs TOJIOXKEHUSI HEeOECHBIX 00ObEKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHBIE CO3Be3/1usl CeBEpHOIro MONTYIIAPUS U APKUE 3BE3/IBI.

HabGmtonenus B Teneckon JlyHsl, minanet, Mieunoro IlyTu.

O6o0maroniee NOBTOPEeHUE

Ponp ¢u3ukm W acTpOHOMHUHM B 3KOHOMHYECKOM, TEXHOJIOTHUYECKOM,
COIMAILHOM M ATHYECKOM cepax AesATeTLHOCTH YEJIOBEKa, POJb U MECTO (DU3UKHU
Y aCTPOHOMHUHU B COBPEMEHHOMN HAy4YHOM KapTUHE MHUPA, poJib (U3HUUYECKON TEOPUHU
B (opMHUpOBaHMM TPEACTABICHUNA O (PUIHMYECKOH KapTUHE MHpPA, MECTO
(bu3MYeCKOl KapTUHBI MHUpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYyYHBIX
MPEICTABJICHUHN O TIPUPO/IE.

MesxknpeaMeTHbie CBA3H

N3yuenne kypca ¢usuku 6a30BOro ypoBHs B 11 kiacce OCyIIeCTBIISIETCS C
YUYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3€M C KypcamMu MaTE€MaTHKH,
Ounonoruu, XUMUM, reorpaduu U TEXHOJIOTHH.

Meocnpeomemnvle nowsimusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAay4YHOTO
MO3HAHUS: SBJICHWE, HAy4YHBIM (DakT, rumores3a, (u3nyeckas BeIWYMHA, 3aKOH,
TeOopusi, HaOII0ICHUE, SKCIIEPUMEHT, MOJICTTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pemieHHE CHCTEMBI YPABHEHUH, TPUTOHOMETPUUYECKUE
GyHKIIUKA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXJECTBO, BEKTOPBI U MX MPOCKIHUH HA OCH KOOPIAWHAT, CIIOXKECHHUE BEKTOPOB,
MPOU3BOJHBIC DJEMEHTAPHBIX (YHKIUH, TMPU3HAKU TMOAOOUS TPEyTrOJIbHUKOB,
onpeiesIeHHe IOIAIU TIIOCKUX GUryp u o0béMa Tell.

buonocusn: »nexTpuyeckue SBICHUS B KUBOW MpHUPOJE, KoJieOaTelbHbIC
JIBUKEHUS B KUBOW MPUPOJE, ONTUYECKUE SABJICHUSA B )KUBOM MPUPOJE, JCUCTBUE
paaranuu Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJICKYJI, KPUCTAIUIMYECKAsA CTPYKTypa TBEPABIX
TeJ, MEXaHU3Mbl OOpa30BaHUs KPUCTAIMYECKOM PEIMIETKU, CHEKTPaTbHBIN
aHaJn3.



l'eoepaghua: wmarHWTHBIE TIONMIOCA 3€MJIM, 3aJIEKW MArHUTHBIX Py,
(doTochEMKa 36MHOM MOBEPXHOCTHU, IPEJCKA3AHNUE 3EMIICTPACEHUH.

Texnonoeus: JHAHUM DIEKTPONEPENAY, TEHEPATOpP NEPEMEHHOrO TOKa,
AIIEKTPOJBUTATENlb, MHAYKIMOHHAS I€Yb, pajap, pPaJuoONpUEMHHK, TEJIEBU30P,
antenHa, tenedon, CBU-meupb, MpOEKIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
coJiHeYHas 6arapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOT'PAMMBI 11O
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

OcBoenue ydeOHOTO mpenMera «Pu3nMKa» HAa YPOBHE CpPEIHEro OOIIero
oOpa3zoBanus (0a30BBI YPOBEHB) JOJKHO OOECIEUUTHh TOCTHIKEHUE CIIETYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTCIIbHBIX PE3yJIbTATOB.

JINYHOCTHBIE PE3YJIBTATDI

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHHUS y4eOHOTro npeaMera «Pu3uKay JOJKHbI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOY4YalOIIMUXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3UIIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIl{, TO3UTHBHBIX BHYTPCHHHX  YOCXKICHWH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OIbITA U OIbITA JEATEIBHOCTH B MPOLIECCE Peaau3alii OCHOBHBIX HAIPaBIICHUU
BOCHUTATENIbHOMN JAEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMH 00YUYaOIIEerocsi Kak aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUMCKOTO OOIIECTRA;

NPUHATHE  TPATUIMOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTHUUYECKUX U
JIEMOKPATHUYECKUX LIECHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEpPECAX IPa)KJaHCKOIrO
oOIIIeCTBa, y4aCTBOBATh B CAMOYIIPABICHUHN B 00pa30BaTEIbHON OpraHu3allnu;

YMEHUE B3aUMOJECHUCTBOBATH C COUUAIIBHBIMA UHCTUTYTaAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAUYCHUEM;

TOTOBHOCTH K T'YMaHUTAapHOM U BOJIOHTEPCKOU JIESATEIBHOCTH;

2) NaTPUOTHYECKOT 0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUNCKOU TrPaKTaHCKOH UJICHTUYHOCTH,
MaTPUOTU3MA;

IIECHHOCTHOE OTHOIIEHUWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHIMCKUX YUYEHBIX B 00J1aCTU (DU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIIEHHMBAaTh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIC pelIeHUs,
OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U LICHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO Oy MyIIErO;

4) 3cTeTHYECKOr0 BOCIIMTAHHSA:

ACTETUYECKOE OTHOLIEHHUE K MUPY, BKIIFOUYasl ICTETUKY HAY4YHOI'O TBOPYECTBA,
npucyIiero Gu3nyecko HaykKe;



S) TpyA0BOro BOCIIUTAHUS:

WHTEpPEC K pa3InyHbIM cdepaMm MnpodhecCHOHANBHON AESTEIBHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKOM M TEXHUKOU, yMEHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynyuieit mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIACTH
(bU3HUKY HA IPOTSHKEHUHN BCEH KU3HH,

6) PK0JIOrHYeCKOro BOCIIUTAHUS

c(hOpPMHPOBAHHOCTh JKOJIOTMYECKONW KYJIbTYPhI, OCO3HaHHE TIJI00aTbHOTO
XapakTepa FKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE U OCYUIECTBJIEHUE JIEMCTBUIM B OKPYKAIOIIEH CPEJIe HA OCHOBE
3HAHUS LEJIECH YCTOMUYMBOIO Pa3BUTHS YEJIOBEYECTBA,;

pacHIMpeHUe OIbITa JeATEIbHOCTH HKOJOTHYECKON HaIMpaBJICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 10 (PU3HUKE;

7) 1eHHOCTH HAYYHOT' 0 MO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSL, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NIECKON HAYKHU;

OCO3HAHHME IIEHHOCTHM HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IIpoOIlecce
u3yuyeHus: (U3UKM  OCYILECTBIISITH  MPOEKTHYHD U HCCIEI0BATEIbCKYIO
NEeATENbHOCTh MHAUBUAYAJIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE eiiCTBUSA
ba3oBble JJornyeckue JeiicTBUA:
CaMOCTOSITeIbHO  (OPMYJIMpPOBaTh W aKTyaJIM3UpPOBaTh  MPoOJIEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpEAENATh LENU ACATEIIbHOCTH, 33JaBaTh MAPAMETPbl U KPUTEPUHU HX
JIOCTHIKCHMS;
BBISIBJISAITH  3aKOHOMEPHOCTH W TNPOTHUBOPEYMSI B  pacCMaTPUBAEMBIX
(bUBUYECKUX SBICHUSAX;
pa3palatrhiBaTh IJIAaH PEHICHUS MPOOJIEMBbI C YUETOM aHaIM3a MUMEIOIINXCS
MAaTE€PUAIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B JIEATEIILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCIICICTBUI JESITEIbHOCTH;
KOOPJAMHUPOBATh M  BBHIMIONHATH pabOTy B YCIOBUSX  PEaJIbHOTO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOT'O B3aUMOICUCTBUS;
Pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBbie uccienoBare/ibCKUe JAeliCTBHUA:
BJIAJICTh HAYYHOW TEPMHUHOJIOTHEW, KIIOYEBBIMU IOHSATHUSIMHU W METOJAAMH
bu3nyuecKoil HayKu;



BJIAJICTh HABBIKAMU y4E€OHO-HCCIICIOBATEIBCKON M MPOCKTHOMN NEITeIbHOCTH
B 00siact (pU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOUCKY
METOJ/IOB pelieHusl 3a/ay (PU3UUYECKOTO COJAEpNKaHUS, MPUMEHEHHUIO Pa3InYHBIX
METO/IOB ITO3HAHHSI,

BIAJCTh BHJIAMH JCATEIHHOCTH TIO TIOJYYECHUIO HOBOTO 3HAHUS, €T0
WHTEPIpETAlUU, MPEeoOpa3oBaHUI0 M TPUMEHEHUIO B PAa3IMYHBIX Yy4eOHBIX
CUTYyalusaX, B TOM YUCJE IPU CO3JaHUU YUYEOHBIX MPOEKTOB B 00JACTU (PUBUKU;

BBISIBIISITh NIPUUMHHO-CIIEJICTBEHHBIE CBSI3M M aKTyaJIM3UPOBaTh 3ajady,
BBIJIBUTATh TUINOTE3y €€ pellieHUs, HaXOAUTh apryMEHThl IJisl J10Ka3aTelbCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUHU PEIIICHHUS,

aHAM3UPOBATh TIONYYCHHBIC B XOJE PEIICHHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTUYECKU OIIEHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYJIUpPOBaTh COOCTBEHHBbIE 3aJaud B 00Opa30BaTEIbHOU
JEATETHHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3HKHU;

JaBaTh OIICHKY HOBBIM CUTYallUsSIM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

yMETh TMEePEeHOCUTh 3HaHWA 10 (U3MKe B MTPAKTUYECKYIO 0O0JaCTh
KU3HEICATCIIbHOCTH;

yMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIE UJICH, MTPEJIaraTh OpUTHHAIBHBIC TOAXObI U PEIICHHUS,

CTaBUTH MIPOOJIEMBI U 3a/1a4H, IOMyCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

Pabora c nndopmanueii:

BJIAJ€Th HABBIKAMHU MOJy4YeHUs] UHPOpMaLUU (PU3UUECKOTO COACpPKaHUS U3
HUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIHHO OCYIIECTBIATh IOWCK, aHAJM3,
CUCTEMATU3AIMI0 W WHTEPIPETANi0O WHGOPMAIIMN Pa3IUYHBIX BHIOB U (opm
MIPE/ICTaBIICHNUS,

OLICHUBATh JIOCTOBEPHOCTh UH(OPMAIINH;

UCIIOJIB30BaTh  CpPEJACTBa  WH(MOPMAIMOHHBIX HM  KOMMYHHKAITMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3aIMOHHBIX
3a1ad ¢ CcoOmoJieHneM TpeOOBaHUN HOPrOHOMHUKH, TEXHUKH O€30IacHOCTH,
TUTUCHBI, pecypcocOepeKeHHUs, TPABOBBIX ©  OTUYECKUX HOPM, HOPM
uH(OPMAITMOHHON O€30MTaCHOCTH;

co3/aBaTh TEKCThl (PU3UYECKOrO COACpPXKAHUS B Pa3IUYHBIX (opMarax c
y4€TOM Ha3zHAYeHUST HHPOPMAIIUU | TIEICBOUN ayUTOPHH, BEIOMpAst ONTUMAIILHYIO
dbopMy TIpeICTaBIICHNS U BU3yaTH3AIUH.

KoMMyHHKAaTHBHBIE YHHBEpPCAJIbHbIE YUeOHbIE TelCTBHS:
OCYIIECTBIIATH OOIIEHUE HA YPOKaxX (PU3UKU ¥ BO BHEYPOUHOH JCATEIHHOCTH;
pacmo3HaBaTh NPEANOCHUTKH  KOH(MIWKTHBIX CUTyalliidi W CMsT4YaTh
KOH(IIUKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIATaTh CBOK TOYKY 3PEHHUSI C HUCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MMOHUMAaTh M MCIIOJB30BaTh MPEUMYILECTBA KOMAHAHON M WHIUBHUIYaJIbHOU
paboThI;

BBIOMpaTh TEMAaTUKYy M METOJbl COBMECTHBIX JEHUCTBUH C Y4€TOM OOIIMX
VMHTEPECOB U BO3MOKHOCTEH KaXKI0I'0 YJICHA KOJIJIEKTUBA;

MPUHUMATh UEJIM  COBMECTHOM  JAEATEIIbHOCTH, OpPraHW30BbIBATH W
KOOPJMHHUPOBATH JIEUCTBUS II0 €€ JIOCTHUKEHHUIO: COCTABIATH IUIAH JCHUCTBHH,
pacrpenensaTh pojd C Y4€TOM MHEHHMM YYacCTHUKOB, OOCYXJaTh Pe3yJIbTaThl
COBMECTHOM padoThI;

OLIEHHBATh KA4E€CTBO CBOEr0 BKJIaJa M KaXKJOTO YYaCTHHKA KOMAaHIbl B
OOIINIA pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPHIM;

npeajaraTb HOBBIE MPOEKTHI, OIECHUBATH HAEHU C TO3UIMA HOBU3HBI,
OPUTHMHAJILHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYWIECTBIISITh MO3UTUBHOE CTPATETMYECKOE MOBEICHUE B Pa3JIMYHBIX
CUTYAIUSX, IPOSIBJISATh TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUITUATUBHBIM.

PeryasiTuBHble YyHUBEPCAJIbHbIE YUeOHbIE 1elicCTBUS
Camoopranuzamnus:

CaMOCTOSATEILHO OCYIIECTBIISTh MO3HABATENBbHYIO NEATEbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJEMBbI, CTaBUTh U (HOPMYJIUPOBATH
COOCTBEHHBIC 3a]1aUH;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX U KauyeCTBEHHBIX
3aJ1a4, MJIaH BBIOJIHEHUS TPAKTUYECKON PabOThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATMIOYTCHUM;

JIaBaTh OLICHKY HOBBIM CHUTYAaLUSIM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEITOYTCHHI;

Jenatb OCO3HaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILCHUE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHUIO DJPYAUIMU B 00JaCTH
(bU3UKH, TOCTOSHHO MOBBINIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHBIM YPOBEHb.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JI€SITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IESIM;

BIAJ€Th HABBIKAMHM  TO3HABATENbHON  pedJieKCUM  KaK  OCO3HAHUS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, WX pE3yJbTaTOB U
OCHOBAHUIA;

WCIIOJIB30BaTh MPUEMBI peIIeKCUU IS OLIEHKH CUTYyalluu, BEIOOpa BEPHOTO
peLIeHHS;



yMETh OIIEHWBATh PHUCKH W CBOCBPEMEHHO MPUHUMATHh PEIICHUS IO WX
CHUKCHHUIO;

NPUHUMATh MOTHMBBI M apTryMEHTHl JPYTHX TP aHaU3e pe3yJIbTaToB
JeSITeNIbHOCTH;

MPUHUMATH Ce0sl, TOHUMAsi CBOM HEJIOCTATKH U JJOCTOMHCTBA;

NPUHUMATh MOTHUBBI W apTryMEHTBHI JPYTHUX TIPU aHalM3e pe3yIbTaToB
NEeSATENHHOCTH;

MPU3HABATH CBOE MPABO M MPABO APYTUX HA OMIHOKH.

B mporecce AOCTHXKEHHsI THYHOCTHBIX PE3YJbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3uKe JIsi YPOBHSI CpeIHEro ooOimero oOpa3oBaHUS Y OO0ydYarOlIUXCs
COBEpPIICHCTBYETCS OMOITMOHAIILHBIN HUHTEJUICKT, MIPEATOJIar Ao
c(hOpMHUPOBAHHOCT:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATILHOE
COCTOSIHHE, BUACTh HAIPaBICHUS PA3BUTHUA COOCTBEHHOW IMOLIMOHAIBLHOUN chephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJACHHWE, CIIOCOOHOCTh aJanTUPOBAaThCA K
OMOIMOHAJILHBIM U3MEHECHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITBIM HOBOMY;

BHYTpPEHHEH MOTHBAaIlMH, BKIIOUYAIONICH CTPEMIICHHE K TOCTIKEHUIO e U
yCcrnexy, ONTHMH3M, WHHUIIMATHBHOCTH, YMEHHE IEHCTBOBAThH HMCXOAS M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOIIEH CITIOCOOHOCTh MOHUMATh AYMOIIMOHAIBHOE COCTOSTHUE
JIPYTHX, YYUTBIBATh €r0 TPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJIHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTh BRICTPAUBATH OTHOIIICHHUSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TPOSBIISITH HHTEPEC U pa3peliaTb KOHPIUKTHI.

MHNPEIMETHBIE PE3YJIBTATHI

K koniy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y 00YyHAIOIMIMUXCSI YMEHU:

JEMOHCTPHUPOBATh Ha MpUMEpax poiib U MeCTo (GU3NKKA B (OPMHUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTUH, B MPAKTUYECKON IE€SATEIbHOCTH JIOIEH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YyUYEHHBIX (U3HUYECKUX MOJENeH:
MaTepualibHas TOYKa, HHEpIMAJIbHAS CUCTeMa OTCUéTa, aOCOJIFOTHO TBEPAOE TEIO,
WJICAIIBHBIN Ta3, MOJEIHN CTPOCHUS Ta30B, )KUJAKOCTEW M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MPU PEIICHUH (PU3NYECKHUX 33]1a4;

pacno3HaBaTh (PU3NYECKUE SBJICHUS (TPOIECCHI) U OOBACHITH UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KMHETUUYECKOW TEOPUU CTPOCHUSI BEUIECTBA U



NEKTPOAVMHAMUKHU:  PAaBHOMEPHOE M PABHOYCKOPEHHOE  IPSAMOJIMHEHHOE
JBUKEHHE, CBOOOJHOE TMaJeHUE Tell, JBUKEHHE [0 OKPYXKHOCTH, WHEpPLHUI,
B3auMozeicTBue Tei, AU Qy3us, OpOyHOBCKOE JBUKEHHE, CTPOCHUE JKUIKOCTEN
U TBEPABIX TEJ, U3MEHEHUE 00bEMa Tell PU HarpeBaHUM (OXJIaXIEHUHU), TEMIOBOE
paBHOBECHE, UCIIAPEHME, KOHICHCALMs, IUIABJICHUE, KPUCTAJUIN3ALUs, KUIICHHE,
BJI&KHOCTH BO3/lyXd, IIOBBIIICHUE aBJIICHUS Ia3a IIPU €r0 HarpeBaHUM B 3aKPbITOM
COCyze, CBs3b MEXAY IIapaMeTpaMu COCTOSIHMS Tra3a B HM30IPOLECcCax,
AIIEKTpU3aLus Tell, B3aUMOJCHCTBUE 3aps10B;

OIMCHIBAaTh MEXAHUYECKOE IBUKEHHE, HCIOJb3Yys (PU3MUECKUE BEIUYMHBI:
KOOpAMHATa, IyTh, NEPEMELIEHHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHIIA,
MMITYJIbC T€JIa, KUHETUYECKasi YHEPrus, NOTCHUHUAIbHAS JYHEPIUs, MEXaHW4YeCKas
paboTa, MeXaHHYEeCKas MOIIHOCTb, MpPH OMNHCAHUU NPABUIBHO TPAKTOBATH
(GU3MYECKUIl CMBIC HUCIHOJIb3yeMbIX BEIMYMH, WX OO0O3HAYEHUS M €IUHMUIIbI,
HaXoJUTh (OPMYJIbl, CBA3BIBAIOUINE JTAHHYIO (DU3UUECKYIO BEIMYHMHY C JPYTUMU
BEJINYNHAMM;

ONMCBHIBATh M3YyYECHHBIC TEIUUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SBIICHHS,
UCHONB3ysl (PU3MUECKHE BEJIMYMHBI: JaBJIEHWE ra3a, TeMmIepaTypa, CpeaHss
KMHETUYECKAS] DHEPIUs XaOTHYECKOrO JIBHKEHHUS MOJIEKYJ, CPEIHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIJIOTHI, BHYTPEHHSs OSHEprus, padbora rasa,
KO3 (PUIIMEHT TMONE3HOT0 JEWCTBUS TEIUIOBOTO JBHUraTess; NpH ONUCAHUU
IPaBWIBHO TPAKTOBATh (DU3UYECKUNH CMBICH HUCHOJB3YEMBIX BEIUYMH, HX
0003HaUY€HUsT M E€OUHUIIBI, HAXOIUTh (POPMYJBI, CBS3BIBAIOLIUE JAHHYIO
(U3NYECKYIO BEIUYUHY C APYTUMU BEIUUUHAM;

ONMCHIBATh U3YUYEHHBIE MIEKTPUUECKUE CBOWCTBA BEIIECTBA U DJIEKTPUUECKHE
ABJICHUS (IIPOLIECCHI), UCIOJIb3YSl (PU3NYECKHE BEIUUYMHBL AIEKTPUUECKHUI 3apsi,
AIIEKTPUYECKOE I10JIE, HANPSKEHHOCTD I0JI, ITOTEHIUAJI, PA3HOCTh IOTEHIMAJIOB;
OpU ONHUCAHUM TPABUWIBHO TPAKTOBATH (PU3MUECKUM CMBICI HCIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAUYEHUsS] M EIHUHMIIbI; YKa3blBaTb (POPMYJIbI, CBS3bIBAIOLIUE
JAHHYIO0 (PU3UYECKYIO BETUUYUHY C APYTUMHU BEIUYHHAMU;

aHaJM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SIBJICHMSI, UCHOJB3Ysl (U3NUYECKUE
3aKOHBI U IIPUHLMIIBL: 3aKOH BceMupHOro tsarorenus, I, I n III 3akonsr HeroToHa,
3aKOH COXPaHEHHsI MEXAaHWYECKOM DHEPIUMH, 3aKOH COXPAHEHUs HMILYJIbCa,
IPUHIUI CYNEPIO3ULIMKA CWI, INPUHLUII PABHOIPABUS HHEPLUAIBHBIX CHUCTEM
OTCU€TA, MOJEKYJSIPHO-KMHETUYECKYI0 TEOPHIO CTPOCHHUS BEILIECTBA, T'Aa30BBIE
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW DHEPTUHU TEIUIOBOIO IBHXKEHUS MOJIEKYJI C
aOCOJIIOTHON TeMIlepaTypoH, MEepPBbIN 3aKOH TEPMOJMHAMHUKHU, 3aKOH COXPAHEHUS
IEKTPUYECKOr0 3apsfa, 3akoH KylloHa, IIpy 3TOM pas3inyaTh CJIOBECHYIO
(GOpMyYIUPOBKY 3aKOHA, €0 MaTEMaTUYECKOE BBIPAKEHUE U YCIIOBUA (IpaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC TIPUHIIMIBI JCHCTBUS MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; paziuyaTh YCJIOBHUS MX O€30MacCHOTO HCIIOIH30BAaHUS B
MOBCEIHEBHOM )KU3HH;

BBITIOJTHATh JKCIIEPUMEHTHI IO MCCIECAOBAHUI0 (HU3UYECKUX SIBIICHUN W
MPOIIECCOB C HCIMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHHUM, MPU STOM
dbopmynmpoBarh TpobjeMy/3agady H THIOTE3y Y4eOHOro IKCIIEpUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO OOOpY/IOBAaHMS, MPOBOAUTH OIBIT U
bopMyIUpPOBaTH BHIBOIBI,

OCYUIECTBJIAThH MPSAMbIE M KOCBEHHBIE MU3MEPEHUS] (PUINUYECKUX BEIUYUH, TIPU
ATOM BBIOMpPAaTh ONTUMAJBHBIA CIOCOO0 M3MEPEHUSI U HCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHU;

UCCJIEIOBAaTh  3aBUCHUMOCTH  MEXIY  (U3NYECKHMMH  BEJIUYMHAMH  C
WCIIOJIB30BaHUEM TMPSAMBIX H3MEPEHUH, MpPH 3TOM KOHCTPYHUPOBATH YCTAaHOBKY,
(buKcHUpOBaTh pe3yJIbTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3MYECKUX BEJIMYUH B
BUJI€ TaOIUIl U rpadMKOB, AEJIaTh BHIBOABI 10 PE3yJIbTaTaM MCCIICI0BAHUS;

coOI01aTh MpaBmiia 0€30MacHOrO TPyJa MPHU MPOBEJICHUU HMCCIEIOBAaHUN B
paMKax y4eOHOro »SKCIEpUMEHTa, Y4eOHO-UCCIIeNOBATEIbCKOW U IMPOEKTHOM
JIEATEIbHOCTU C HUCIOJIb30BaHUEM H3MEPUTEIIBHBIX YCTPOUCTB U JIaDOPaTOPHOIO
000opyI0BaHUS;

pemarb pacy€éTHhIE 3aJaud C SIBHO 3aJaHHOM (PU3HUYECKOW MOJEINbIO,
UCIIOJIB3YS (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJIN3a YCIOBUS 3a/1a9n
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUYECKHE BEIUYUHBI U (POPMYIIHI,
HEeoOXoauMble NJisi €€ pellleHHs, TPOBOJUTh PAacU€Thl U OLEHUBATH PEATbHOCTH
MOJIy4Y€HHOT'0 3HaYeHUsI PU3NIECKON BEIUUUHBIL;

pelnaTh KAYeCTBEHHBIE 33/1a4: BHICTPAUBATh JIOTUYECKU HEPOTUBOPEUUBYIO
LEMOYKY PACCYKJIECHHM C OMOpOM Ha HM3y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3nuecKkue IBICHUS;

UCIIOJB30BaTh  NPU  pPEIIeHWH  y4eOHBIX  3aJlad  COBPEMEHHBIC
MH(POPMAIIMOHHBIE TEXHOJIOTHU JIJISl TIOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIIPETAIIUN
U TIPE/ICTABIICHUS YU4E€OHOU U HAyYHO-TIOMYJIAPHON MHGOPMAIINH, TOTYUYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTy4aeMyto HH(OPMAITHIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKu, OOBSCHEHHE TMPOIECCOB OKPYKAIOIIET0O MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

WCIIOJI30BaTh TEOPETHYECKUE 3HAHUS MO (PU3MKE B MOBCETHEBHOW >KU3HU
JUTsl o0ecriedeHus: 0€30MacHOCTH MpU OOpaIleHuH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMUCTBAMM, JJIsi COXPAHEHUSI 30POBbsSI M COOJIOJIEHUS HOPM SKOJOTUYECKOTO
TOBEJICHUS B OKPYKAOLIEH Cpelie;



paboTaTh B TpyIIE C BBHIMOJHEHUEM PA3IUYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYIIbI, PalMOHAIBHO PACHpPENeNsiTh OO0S3aHHOCTU U
IJJAHUPOBATh ACATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJIEKBATHO OLICHUBATH
BKJIa/] KQXKJIOTO U3 YUYACTHUKOB I'PYIINBI B PEIICHUE pacCMaTPUBAEMOM MPOOJIEMBI.

K konmy oOyuenus B 11 kjacce mpeaMeTHBIE Pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YUAIOIIUXCST YMEHUI:

JEMOHCTPHUPOBATh Ha MpUMEpax poiib U MeCTO (GU3NKKA B (OPMHUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBl MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B TMPAKTUYECKOW NEATENBHOCTH JIIOAEH, LEIOCTHOCTh U E€IUHCTBO
(bu3HYECKON KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJIEIeH:
TOYEYHBIN AJIEKTPUYECKUH 3apsijl, Jy4 CBETA, TOYECYHBIM UCTOYHUK CBETA, SIACPHAs
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO Sijpa MpH PEIICHUH (PU3HMUYECKUX
3a1aq;

pacno3HaBaTh (PU3NYECKUE SBJICHHS (TIPOIECCHI) U OOBICHITH UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAHTOBOW (DUBHKH: DIIEKTPUUYECKAS] TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE IEHCTBUS TOKA, B3aUMOJICHCTBUE
MarHuTOB, DJICKTPOMAarHuTHas WHAYKIUS, JACHCTBHME MArHUTHOrO TIOJS Ha
MPOBOJHUK C TOKOM W JIBIXKYUIMICS 3apsll, 3JEKTPOMArHUTHbIE KOJeOaHUs W
BOJIHBI, TPSIMOJIMHENHOE PACIpPOCTPAHEHUE CBETA, OTPAXKEHHUE, MPEIOMIICHHUE,
uaTepdepeHusa, audpaknus W TOMAPU3alUsS CBETa, JHUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3GhexT (hoTod3¢dheKT), cBeTOBOE AaBiIeHNUE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAs W HCKYCCTBEHHas
PaIOaKTUBHOCTb;

OMUCHIBATh W3YUYEHHbIE CBOMCTBA BEHIECTBA (AIEKTPUUYECKUE, MATHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUUYECKYI0  IMPOBOJUMMOCTb  PAa3IU4HBIX  Cped) U
AJIIEKTPOMArHUTHBIE SIBJICHUS (TPOLECCHI), MCHOJb3YysS (U3UUYECKUE BEIMYMHBIL:
AIEKTPUYECKUIN 3apsiji, CWJIAa TOKA, JIEKTPUUECKOE HAIPSKEHUE, DIEKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJBIDKYINAs CHJIa, paboTa TOKa,
WHIYKIUST MarHUTHOrO moJjs, cwia Awmmepa, cuia JlopeHnia, MHIYKTUBHOCTb
KATYIIIKU, SHEPrus HJIEKTPUYECKOTO0 M MArHUTHOTO TMOJEH, MEPUOoJl U YacToTa
KojeOaHuii B KosiebaTeTbHOM KOHTYpe, 3apsii U CHJIa ToKa B IIpolecce
FApMOHUYECKUX DJIEKTPOMAarHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CHUJIa JIMH3bI, NPU ONUCAHWUU MPABUIBLHO TPAKTOBATH (PU3MUECKUU
CMBICIT HCIIOJIb3YEMBIX BEIWYMH, WX OOO3HAYCHHWS U CIAWHUIIBI, YKa3bIBaTh
dbopMymbl, CBS3BIBAIONIME JAHHYI (PU3WYECKYI0 BEIUYUHY C JPYTUMHU
BEJINYMHAMU;

OMHUCHIBATh H3YUYCHHBIC KBAHTOBBIC SIBJICHUS U TMPOIECCHI, HUCIOIb3YS
(dbu3uYeCKre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JJHWHA BOJIHBI U



4acToTa CBETA, PHEPTUS ¥ UMITYJIbC (POTOHA, TIEPHOJT TOTypaciaa, SHEPTUSI CBI3U
aTOMHBIX SIZIEp, MPU OMUCAHWU TPABWIBHO TPAKTOBATh (PUIUYECKUNA CMBICT
UCIOJIb3yeMbIX BEJIMYMH, X OOO3HAYEHUs W E€JIMHHUIIbI, YKa3bIBaThb (POPMYIIbI,
CBS3BIBAIONIME JAHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BeJIMYUMHAMHU,
BBIYUCIISITh 3HAaUEHUE (DU3NUECKON BETUUNHBI;

aHAIM3UPOBATh (PU3MUYECKHE MPOIECChl U SBJICHUSA, UCIOJB3Ys (U3MUECKHE
3aKOHBI M MPUHUMUIIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOIO U MMapalIEIbHOTO
COCOUHEHUsI IPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIUH, 3aKOH MPSMOJUHENHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEHHA Mg PoTtorddexra,
3aKOH COXPAHEHHUSI JHEPTUH, 3aKOH COXPAHEHMS HMMITYJIbCA, 3aKOH COXPaHEHUs
IIEKTPUYECKOTO 3apsA]ia, 3aKOH COXPAHEHMs] MACCOBOIO 4YMCIIA, MOCTyJsaTsl bopa,
3aKOH PaJIMOAKTUBHOTO pacraja, Mpu 3TOM pasjinyaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKO€ BBIPAKEHHE U YCJIOBUS (TpaHUIbI, O00JIACTH)
MPUMEHUMOCTH;

ONPENIENATh HAIIPABIICHHE BEKTOPA UHIYKIIMM MarHUTHOTO TMOJISI TPOBOAHUKA
C TOKOM, CujIbl Amniepa u cuibl JIopeHua;

CTPOMTh UM OIHMCHIBATh H300paKEHHE, CO3/1aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBINIOJIHATh JKCIIEPUMEHTHl IO HCCIENOBAHUIO (DU3NYECKUX SBICHUM U
IIPOLIECCOB C HCIIOJIb30BAHUEM IPSIMBIX M KOCBEHHBIX HM3MEPEHUH: IpPU 3TOM
dbopmynupoBarh TpobjeMy/3agady ¢ THUNOTE3y Y4eOHOro 9IKCIIEpUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIOKEHHOTO O0OPYJIOBaHUSA, MPOBOJAUTH OIBIT U
bopMyIHpPOBaThH BEIBOIBI,

OCYIIECTBJIAThH MPSAMbIC M KOCBEHHBIC M3MEPECHUS (PU3NUECKUX BEIHYUH, TIPH
TOM BBIOMpATh ONTUMAJIBHBIA CHOCOO M3MEPEHUsS W HUCIOJIb30BaTh U3BECTHHIC
METOJbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKMX BEJIMYUMH C HCHOJIb30BaHUEM
NpSIMBIX WU3MEPEHUM: MpPU 3TOM KOHCTPYHUPOBATH YCTAaHOBKY, (HUKCHPOBATH
pE3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (M3MYECKUX BEIUYMH B BHJE TAOIUI] U
rpauKOB, AeNaTh BBIBOJBI IO PE3yJIbTaTaM HCCIEIOBAHNUS;

co0o1aTh npaBuia 0€30MacHOTO TpyJa MpH MPOBEJCHUHM UCCIIEIOBAaHUM B
pamMKax yd4eOHOTrO OHKCIIEPUMEHTa, Yy4eOHO-HCCIIEIOBATENbCKON W MPOEKTHOU
NESATENbHOCTH C MCHOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB U JAOOPATOPHOIO
o0opyI0OBaHUs;

pemiatb pacy€THBIE 3a7a4yd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCIOJIb3Ys (PU3UUECKUE 3aKOHBI M MIPUHIIMIIBI, HA OCHOBE aHAJIU3a YCJIOBUS 3a/1auu
BBIOMpATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3NYECKHE BEIUYMHBI U (POPMYIIbI,



HEOOXoaMMbIe NJisi €€ PEIIeHHs, TPOBOIUTh PAacU€Thl W OIEHWBATh PEATHHOCTH
MOJIYYEHHOTO 3HAYCHHS (PU3MUECKON BEIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JJOTHUECKN HEMPOTUBOPEUNBYIO
LEMOYKY PACCYXJCHUW C OMOPOM Ha WM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznYecKue sIBJICHUS;

UCIIOJIb30BaTh  MPU  PEIMIEHHH  y4eOHbIX  3aJlad  COBPEMECHHBIE
WH(OPMAITMOHHBIC TEXHOJIOTHH JJIS TOUCKA, CTPYKTYPUPOBAHMSI, HHTEPIIPETAIIUN
U TIPE/ICTaBIICHUS YU4eOHOU U HAyYHO-TIOMYJIAPHON MHGOPMAIINH, TOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOTyYaeMyto HH(OPMAIIHIO;

OOBSCHATHh TPUHUUINBI JEHCTBUS MAalIWH, TPUOOPOB U TEXHUYECKUX
YCTPOWCTB, pPa3indaTh yCJIOBHUS WX OE€30MaCHOTO WUCIIOIh30BAHUS B IMOBCEIHEBHON
JKU3HU,

MIPUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKh, B OOBSICHEHUE IPOIIECCOB OKPYKAIOIIETO MHUpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHYECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM >KU3HU
JUTst o0ecriedeHus: 0€30MacHOCTH MpU OOpaIllEeHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBAMH, JJIsI COXPAHECHHS 3JI0POBbSI U COOIOJICHUSI HOPM SKOJOTHYECKOTO
MIOBEJICHUS B OKPYKAIOILIEH CpeJIe;

paboTtaTh B TpyNNe C BBHIIOJHEHUEM pA3JIMUYHBIX COIMATIBHBIX PpOJIEH,
IJIAHUPOBATh palbOTy TPYIIIbl, PAlUMOHAIBLHO paCHpeAessITh OO0S3aHHOCTH U
IJIAHUPOBATh JEATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUsAX, aJ€KBAaTHO OLCHUBATH
BKJIAJT K&KJIOTO U3 YYACTHUKOB TPYMIIbI B PEIICHUE pacCMaTPUBAEMOM MTPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIEeKTPOHHbBIE
HanmeHoBaHMe pa3e/ioB U TeM uudposbie
Ne ni/nt P Konrtpoasusie IIpakTnueckue (1udpp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. PUBUKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
1.1 ®u3nKa ¥ METOJIbl HAYYHOT'O TIO3HAHUS 2 bubmmorexa LIOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka 5 brbmmorexa HOK
https://m.edsoo.ru/7f41bf72
29 JnHamika 7 bu6nmorexa [JOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE 6 1 1 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pazpnen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOM 9 1 bubnmnorexa [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEpPMOJUHAMUKHI 10 1 bubmorexa LOK
https://m.edsoo.ru/7f41bf72
13 ArperatHble COCTOSIHHSI BEIIECTBA. 5 bubnnorexa [IOK

®da3oBEIC MepeXo bl

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




Hroro no paszueny

Pazgen 4. QJIEKTPOAUNHAMMUKA
4.1 DneKTpocTaTHKa

49 ITocTostHHBIN dIEKTpUYECKUN TOK. TOKU B
’ Pa3IMYHbIX Cpeax

Hroro no pasneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

24

10

12

22

68

bu6nuoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6nuoreka [JOK
https://m.edsoo.ru/7f41bf72




11 KJIACC

Koau4yecTBo 4yacoB DJIEeKTPOHHBIE
HaumeHoBaHue pa3aeioB U TeM nu(poBbIe
Ne n/m P Kontpoabnbie IIpakTHueckue (uitcpp )
MPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoThbI padoThl
pecypchl
Paznen 1. JIEKTPOJJUHAMUKA
11 MarunuTHo€ 1noJje. D1eKTPOMarHuTHas 1 | 3 bubnnorexa [JOK
’ UHIYKIHS https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
1 MexaHudecKkre 1 AIeKTPOMATrHUTHBIE 9 | bubmuorexa [JOK
’ KoJieOaHus https://m.edsoo.ru/7f41¢97c
29 MexaHu4ecKre 1 AIeKTPOMArHUTHBIE 5 | bubnmorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6nuoreka [JOK
2.3 O 10 3
frrra https://m.edsoo.ru/7f41c97c
Hroro no paszueny 24

Paznen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCUTEJLHOCTH

3] OcHOBEI cIelaIbHOM TCOPpHHU

OTHOCHUTCIIbBHOCTHU
Hroro no paszneny

Paszgea 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU OIITUKA

4.2 Crpoenue atroma

4 1

bu6nmorekxa [JOK
https://m.edsoo.ru/7f41c97¢

bu6nunoreka [JOK
https://m.edsoo.ru/7f41c97¢

bu6nuoreka [JOK




4.3 ATOMHOE SApO

https://m.edsoo.ru/7f41c97c¢

bu6nuoreka [JOK
https://m.edsoo.ru/7f41c97¢

Hroro no paszueny

15

Paspea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DeMeHTHl aCTPOHOMHUU M aCTPOPHU3UKU 7 brbmmorexa [TOK
https://m.edsoo.ru/7f41c97c

Uroro no pazaeny 7
Paznea 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 Oo6o0m1aromiee MOBTOPEHUE 4 ngs/l;lifgszgg/};fmcgk
Uroro no pazaeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KosmmyecTBo yacos DJIEeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoxka Kontpouabnbsie IIpakTnueckue
n/n Bcero u3y4yeHusi  oOpa3oBaTeJIbHbIC
padoThI padoThbI
pecypchl
dusuka — Hayka 0 IPUPOJIE.
Y - bu6mmoreka [IOK
Hayunble MeTo 161 TO3HAHUS 1
https://m.edsoo.ru/ff0c32e2
OKPY’KaIOILIEro MUpa
Posaw u mecto puzuku B
(hopMUPOBaHUH COBPEMEHHOMN | bubnuotexa [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU JeSATEIbHOCTH JIFOIeH
MexaHnueckoe JBUKEHUE.
OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 bubnuotexa [JOK
nBuxenus. [lepeMenienue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHUE
PaBHOMepHOE npsiMosIMHENHOE | bubmmoreka [IOK
JBUKEHUE https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEHHOE NPSIMOJIMHENHOE | bubnmnorexa [JOK
JIBUXKEHUE https://m.edsoo.ru/ff0c372e
CBoboaHOe nazieHue. Y CKopeHue | bu6mmorexa [IOK
cBOOOIHOTO ITaAE€HUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOEe nBUXKEHUE.
. bubnmoreka [JOK
JIBr>KeHME MaTepraIbHON TOYKH T10 1
https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
[Tpuniun otHOCUTENBHOCTH [ anunes. 1 bubmuoreka [JOK



10

11

12

13

14

15

16

17

NHepruanbHble CUCTEMBI OTCYETA.
IIepBsiit 3ak0oH HproTOHA

Macca tena. Cuna. [Ipunmun
cynepno3unuu cui. Bropoi 3akox
Herorona s MaTepuabHOW TOUYKHU

Tpetuit 3akon HerotoHa s
MaTepHATbHBIX TOYEK

3akoH BceMUpHOro tsaroreHus. Cuna
TsoxecTH. [lepBas kocmuueckast
CKOpOCThb

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenus. KoaddunmeHT tpenus.
Cuna conpoTUBJICHHUS IPU IBHKEHUU
TEJ1a B dKUJAKOCTHU HUJIU Ira3c

[ToctynarenbHOE M BpamaTeabHOE
JBIKEHHE a0COJIIOTHO TBEPIOTO TEa.
MowmenT cunbl. Ilnedo cunel. YcinoBus
paBHOBECHS TBEPIOTO TEa

NMnynsc MmaTepuabHON TOYKH,
CHUCTEMBI MaTEpUAJIbHBIX TOYEK.
Nmmynbe cuitbl. 3aKOH COXpaHeHUs
UMITyJIbCa. PeakTuBHOE IBIKEHHE
PaboTa ¥ MOIIIHOCTE CHJIBL.
Kunernueckast sHEprust MaTepuagIbHON
Touku. Teopema 06 U3MeHEHUHN
KMHETUYECKOW YHEPTUU

[TorenmmansHas SHEPTHSL.

https://m.edsoo.ru/ff0c3be8

but6mmoreka [{OK
https://m.edsoo.ru/ffOc3be8

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc3be8

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3d00

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

but6mmoreka [{OK
https://m.edsoo.ru/ffOc3{76

but6mmoreka [JOK
https://m.edsoo.ru/ffO0c41a6

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

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

but6mmoreka [{OK




18

[TorennuanbHast SHEPTHs YIPYTO
Ne(OpMUPOBAHHOMN NMPYKUHBI.
[TorennmanbHast SHEPTH Tesla BOTU3U
MTOBEPXHOCTU 3eMJIU

HOTGHHH&HBHBIC 1 HCIIOTCHIMAJIbHbBIC
cuiibl. CBsi3b paboTHI
HEMMOTCHIINAJIBHBIX CUJI C USMCHCHUEM
MEXaHNYECKOUI OHCPTHUU CUCTEMBI TCII.
3aKOH COXpaHEHUsI MEXaHUYECKOMN
SHEpPrUU

https://m.edsoo.ru/ffOc461a

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

19

20

21

22

23

24

Jlaboparopnas pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
N3MCHCHUEM MexaHHqCCKOﬁ 3H€pFI/II/I
TeJa Ha TIPUMEPE PaCTKEHUS
PE3UHOBOTO KI'yTa»

Konrponsnas padora no teme
«Kunemaruka. Jlunammka. 3aKOHBI
COXpaHEHUsI B MEXAHUKE

OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-
KUHETUYECKON TeOpUHU. bpoyHOBCKOE
nsuxenue. uddysus

Xapakrep ABUKECHUS U
B3alMOJIEHCTBYS YACTHIL] BEILIECTBA.
Monenu cTpoeHus ra3oB, KUAKOCTEN
U TBEPABIX TEI

Macca monekyn. KonugyectBo
BemiectBa. [loctositHHas ABoraapo

TennoBoe paBHOBecue. Temneparypa
u e€ nuaMmepenue. lllkana remneparyp

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

bubnmoreka [JOK
https://m.edsoo.ru/ffOc4dc2




Lenbcus

WUneanpuerii raz B MKT. OcHOBHOE

bu6mmorexa [IOK

25 ypaBueHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMIiepaTypa Kak Mepa
26 CpenHel KHHETHIECKON YHEPTUH bubnmoreka [JOK
JBAKEHUS MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ffOc511e
MenneneeBa-Knanelipona
27 3akoH J/lanbToHa. ["a30BBIC 3aKOHBI
JlaGopatopHas pabota
73 «HMccnenoBanue 3aBUCUMOCTH MEXIY
rnapameTpamMu COCTOSIHUS
Pa3pekKEHHOTO Ta3an
79 N3onporiecchl B uaeanbHOM ra3e u ux but6mmoreka [JOK
rpaduyueckoe npecTaBIeHue https://m.edsoo.ru/ff0c570e
Buytpennss sneprus
TEPMOJAMHAMUYECKON CUCTEMBI U
30 crroco0sI e€ m3MeHeHus. KonmmaecTBo bubnuorexa [JOK
TEIUIOTHI U paboTta. BHyTpeHH: s https://m.edsoo.ru/ff0c5952
SHEPTUsl OMHOATOMHOI'O UJI€aJIbHOTO
rasa
but6mmoreka [JOK
31 Bunael rerionepenaun
https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTh BEIIECTBA.
bu6nmoreka [IOK
32 KonunuecTBo TemioTsl npu
. https://m.edsoo.ru/ff0c5¢36
Teruionepenaye. AauadaTHelid mpoiecc
13 [IepBblii 3aKOH TEPMOAVMHAMUKH U €TI0 bubnuotexa [JOK
IPUMEHEHHUE K U30IIpolieccaM https://m.edsoo.ru/ffOcSefc
34 HeobpaTtumocTs nporieccoB B bubnmoreka [JOK




npupoje. Bropoi 3akoH
TEPMOJAVHAMUKH

[Tpunmun gevicteus u KII/ Tenmooi

https://m.edsoo.ru/ff0c6230

but6mmoreka [JOK

35
MaIIHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KIT/Q
37 DKOJOrH4ecKHe MpooIeMbl
TEIJIO3HEPreTUKU
18 O6o06maromuit ypok «MonekynsipHas bubnmoreka [JOK
¢uzuka. OCHOBBI TEPMOJUHAMUKI https://m.edsoo.ru/ff0c6938
Konrponsnas padora o teme
39 «Monekymnsipaas ¢pusznka. OCHOBBI bubmorexa [TOK
YIAp ’ https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooGpazoBaHue U KOHCHCAIHSL. bu6muoreka [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCom0THAS U OTHOCUTETbHAS
. bubmuorexka [JOK
41 BIIQXKHOCTh BO3ayXxa. HaceieHHbIH
https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrammyeckue u
42 amop¢HbIe Tena. AHUZOTPOIHS bubnuotexa [JOK
CBOMCTB KpUCTAIIOB. XKuakue https://m.edsoo.ru/ff0c65f0
Kkpuctauibl. COBpeMEHHbIE MaTEPHUAIIbI
[InaBnenue u KpuCTaAUIM3AIHS.
bu6mmoreka [IOK
43 VenpHas TEIUIOTA IIJIABJICHUS.
https://m.edsoo.ru/ff0c6708
Cybnumarus
bub6 OK
44 YpaBHEeHHE TEIJIOBOTO OalaHca nosmoreka [
https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Tes. DIEKTPUUECKUI bubnmoreka [JOK

3apsia. J{Ba BUIA SIIEKTPUYECKHUX

https://m.edsoo.ru/ff0c6bcc




3aps10B

[TpoBOIHMKY, TUINEKTPUKH U

but6mmoreka [{JOK
46 MOJYNPOBOIHUKH. 3aKOH COXpPAaHEHUS
https://m.edsoo.ru/ff0c6bcc
ANEKTPUYECKOTO 3apsaa
B3anmoneiicTre 3aps10B. 3aKOH
47 Kynona. Toye4yHbIN 3JIEKTPUIECKUI bubmiorexa [IOK
y ’ p https://m.edsoo.ru/ffO0c6eced
3aps
Hanpsisk€HHOCTB 2JIEKTPUYECKOTO
43 nosist. [lpunnun cynepno3unun bubmmoreka [IOK
BJIEKTPUYECKUX TToneH. JInnun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaboTa cuit aneKkTpocTaTuuecKoro
49 noist. [lorennuan. PasHocTh buGnnorexa LIOK
’ ' https://m.edsoo.ru/ff0c6f00
IMOTEHI[MAIOB
ITpoBOAHUKH U JTUDIEKTPUKH B
50 SHI;KT OCTAaTUYECKOM nonIe bubnnorexa LIOK
p ' https://m.edsoo.ru/ff0c7018
JlysnexkTpudeckasi MPOHUIIAEMOCTh
bu6nuoreka [JOK
51 OnexkTpoéMKocThb. KoHIeHcaTO
p a p https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTH TIIOCKOTO
52 KOHJEHCATOpa. DHEPTUS 3apSKEHHOTO bubnnorexa LIOK
a pa. P p https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
53 Jlaboparopnas pabota "U3mepeHue
AEKTPOEMKOCTH KOHJeHcaTopa"
[TpuHIIMTT NEACTBUS U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMTMPOBATHLHOTO

amnmapara, CTpyWHOTO MpUHTEpA.
DneKTpocTaTUyecKas 3aluTa.



55

56

57

3azeMiIeHHE AIIEKTPOIPUOOPOB

DNEeKTPUYECKUI TOK, YCIOBHS €r0
cymiectBoBaHus. [10CTOSHHBIN TOK.
Cuna Toka. Hanpsikenue.
Conporusnenue. 3akon Oma J1st
ydacTka 1enu

[TocnenoBarenbHOE, TapaIIETLHOE,
CMEIIIaHHOE COeTMHEHNE
npoBoAHUKOB. JlaboparopHas pabota
«3yueHne cMemaHHOTO COeTUHEHUS
PE3UCTOPOBY

PaGoTta 1 MOITHOCTB AJIEKTPUIECKOTO
ToKa. 3akoH Jlxoyins-Jlenua

0.5

bubnmoreka [JOK
https://m.edsoo.ru/ff0c74£0

but6mmoreka [{OK
https://m.edsoo.ru/ff0c7838

58

59

60

61

3axon OMa 171 OJIHOM (3aMKHYTOI)
anekTpuueckon nenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenune D/]C nctouyHuka Toka u
€ro BHYTPEHHETO COMPOTUBIICHUS»

Pe3epBHblii ypok. KonTposbHas
pabora o Teme "DneKTpoauHaMuka’ /
Bcepoccuiickas nmpoBepouHas paboTa

O6o06maromuit ypok
«OnektponrHaMuka» / Beepoccuiickas
npoBepoyHas pabora

DNeKTpOHHAs MPOBOAUMOCTH TBEPABIX
METaJUIOB. 3aBUCHUMOCThD
COHpOTI/IBJ'IeHI/ISI MECTAJIJIOB OT
Temieparypbl. CBEpXIPOBOIUMOCTh

0.5

but6mmoreka [{OK
https://m.edsoo.ru/ff0c7ae0

bubmuoreka [JOK
https://m.edsoo.ru/ff0c8c56

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




DNEeKTPUYECKUM TOK B BaKyyMe.

62 . 1
CBoiicTBa JIEKTPOHHBIX MTYYKOB
[TonynpoBoiHUKH, UX COOCTBEHHAS U

63 IIpUMECHas MpoBoAUMOCTh. CBOMCTBa | bu6nnoreka [IOK
p—n-nepexoaa. [lonynpoBoaHUKOBEIE https://m.edsoo.ru/ffOc84ae
puOOpPHI
DJIEKTPUYECKUI TOK B pacTBOpaX U

64 pacruiaBax >JIEKTPOJIMTOB. | bubamnorexa [JOK
DJIEKTPOJUTHYECKAS TUCCOIHAIINS. https://m.edsoo.ru/ff0c82ba
OnexTponus
DJIEKTPUYECKUI TOK B razax.

65 CamMocTosTenbHBIN U | bu6muoreka [{IOK
HECAMOCTOSITEIbHBIN pa3psa. MoaHus. https://m.edsoo.ru/ff0c84ae
[Lmazma
DnexTpuyeckue npudopsl U

66 YCTPOMCTBA U UX MPAKTUYECKOE | bubnuotexa [JOK
npumeHenue. [Ipapuna TexHuKu https://m.edsoo.ru/ff0c86fc
6e3omacHoCTH
KonTponbhas pabota no teme

67 «Onexkrpocrartuka. IlocTtosHHbIN 1 bubnuotexa [JOK
3JIeKTpUUeCKUi ToK. TOKHU B https://m.edsoo.ru/ffOc8a8a
Pa3IMYHBIX CpeaAX»

68 PesepBubIil ypok. O6001aronuii ypok | bubmuotexa [JOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 63
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11 KJIACC

KoauuyecTBO Yacos DJIeKTPOHHbIE
[]
J:;n Tema ypoka Bcero Kontpoaeueie  Tpaxkruueckue fll:;:eﬂﬂﬂ :gg)al;?)];z;eeﬂbﬂble
padoThbI padoThI pecypen:
ITocTossHHBIE MATHUTHI U UX
B3anMoOJeHcTBHE. MarHuTHoeE MmoJIe. | bu6mmoreka [JOK
Bekrop MaruuTHOM MHAYKUIMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHOW UHAYKIIUH
MarauTHo€e 1oJie MPOBOIHHUKA C
TokoM. OnbIT OpcTena. 1 bubmmorexa [JOK
B3anmoneiicTBre MpOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHnas padota «M3yuenue | | bubmuoreka [JOK
MardHuTHOIO I10JIs1 KATYIIKU C TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBEe MarHUTHOTO IIOJIS Ha
IPOBOAHUK ¢ TokoM. Cuita Amnepa.
JlaGopaTtopHnas pabota | | bubnmoreka [JOK
«HccnenoBanue neicTBUSA https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHMTa Ha paMKy C
TOKOM
JlelicTBME MAarHUTHOTO TOJIS HA
JBIKYILYIOCS 3apSKEHHYIO YACTHILY. | bubnnorexa [IOK
Cuua Jlopennia. PaGoTa cuitbt https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpomMarHuTHas UHAYKIus. [loTok
BEKTOpa MarHUTHOM uHAyKuuu. IC 1

WHIYKIUU. 3aKOH 3JIEKTPOMarHUTHOM




unaykuuu Papasnes
JlaGopaTopHas pabota

((I/ICCJ'ICI[OBaHI/IC SIBJICHUS
3J'IeKTpOMaFHI/ITHOI7I HHAYKIOHUW»

NHayKTUBHOCTE. SIBIIeHME
camouHAykIuu. 3J1C caMOMHIYKITUH.
DHeprusi MarHUTHOTO TOJISI KATYIIKH C
TOKOM. DJIEKTPOMArHiuTHOE T0JIe

TexHnueckue ycTponucTBa U ux
IIPUMEHEHNUE: TOCTOSIHHBIE MATHUTHI,
JNIEKTPOMAarHUThl, HJIEKTPOIBUTaTEIb,
YCKOPHUTEIIH 2JIEMEHTAPHBIX YACTHLI,
MHAYKLIIMOHHAS [1€Yb

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcal 50

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

10

11

O6o06maromuii ypok «MarHutHoe
noJie. DJIEKTPOMAarHuTHasT HHIYKITHSDY
KonTponbHas pabota mo Teme
«MarauTHoe ToJe.
aﬂeKTpOMaFHI/ITHaSI HUHIAYKIOUS)

bubmnoreka IIOK
https://m.edsoo.ru/ff0cab82

bubmuoreka [{OK
https://m.edsoo.ru/ff0cad58

12

13

14

CB00OTHBIC MEXaHUYECKUE
xonebanus. ['apMoHMUeckue
KosieOaHus. Y paBHEHUE
TrapMOHUYECKUX KOJeOaHHIH.
[IpeBpamienue 3uepruu
JlaboparopHast paboTa
«HccnenoBanue 3aBUCIMOCTH
nepuoJia Majbix KoiaebaHui rpysa Ha
HHUTH OT JUTUHBI HUTH U MACChI IPy3a»

Koneb6arenbublit koHTYp. CBOOOIHBIE

bubmuoreka [{OK
https://m.edsoo.ru/ff0caf06

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb820




15

16

17

18

19

20

AIIEKTPOMArHUTHBIC KOIeOaHus B
UJCaIbHOM KOJIe0aTeIbHOM KOHTYpE.
AHaJOTHS MEXy MEXaHUUYECKUMU U
3JICKTPOMArHUTHBIMU KOJICOaHUSIMU

®opmyna Tomcona. 3akoH
COXpaHEHHUs PHEPTUHU B HJI€AIbHOM
K0JIeOAaTeIbHOM KOHTYpE

[IpencraBieHue o 3aTyXarOMINX
KosieOaHusX. BeIHYKICHHBIC
MexaHn4uecKue Kojiebauus. Pe3onanc.
BBIHy)KI[CHHBIC BJIGKTpOMaFHI/ITHBIe
KoiaeOaHus

[lepemennsbIit TOk. CUHYCOUIaTbHBII
IIEpPEMEHHBIN TOK. MOITHOCTH
MEePEMEHHOTO TOKA. AMIUTUTYTHOE U
JICUCTBYIOILIEE 3HAYCHHUE CUIIBI TOKA U
HaTpsKEHUs

Tpauncdopmarop. [IpousBoactso,
nepeaaya v notpediieHue
AIIEKTPUYECKON JHEPIUHU

Y CTpONCTBO 1 IPAKTUYECKOE
IIPUMEHEHNE 3JIEKTPUIECKOTO 3BOHKA,
reHeparopa IepeMeHHOro TOKa,
JIMHUH DIIEKTpoliepesad

DKOJIOTUYECKUE PUCKU ITPU
IPOU3BOJICTBE TEKTPOIHEPTHH.
KynsTypa ncnonb3oBanus
AJIEKTPOIHEPIUU B MIOBCEIHEBHOMN
KU3HU

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcb9c4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbb86

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcc324




MexaHn4deckue BOJIHBI, YCJIOBUSA

pactpoctpanenus. [lepuoa. Ckopocth

bubmuoreka [{OK

21 pacrnpocTpaHeHus U JJIUHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunblie 1 MPOOJIbHBIE BOJIHBI
2 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTh bubnuoreka [IOK
3ByKa. Bricota ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DIIEKTPOMAarHUTHBIE BOJIHBI, UX
23 cBoiicTBa U ckopocTs. [Ilkana bubnroreia LIOK
https://m.edsoo.ru/ffOccfe0
3JIEKTPOMAarHUTHBIX BOJIH
[IpuHUUIIBI paTuOCBA3U U
24 teneBuaeHus. Pa3zButue cpeacTs
cBsi3u. Paguonokanus
)5 Kontponsnas pabdora «Konebanus u bubmuoreka [IOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpsimonuHeENHOE pacpoCTpaHEHHE
26 CBETa B OJHOPOAHOM Cpejie. bubnunorexa [JOK
Todeunslii ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
CBeTa
OtpaxxeHue cBeTa. 3aKOHbI
27 oTrpaxkeHus ceera. [loctpoenue bubamorexa LHOK
. https://m.edsoo.ru/ffOcd4e0
n300paKeHHI B TUIOCKOM 3epKaiie
IIpenomnenue ceera. [lonHoe
73 BHyTpeHHee oTpaxeHue. [IpenenbHblit bubnuoreka IIOK
YIOJI IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7{6
OTpa)KeHUs
79 JlaboparopHas pabota «M3mepenue bubmuorexa [JOK
MOKAa3aTess MPeJIOMIICHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
30 Jlunzel. [loctpoenune n300pakeHuii B bubmuorexa [JOK




31

32

33

34

35

36

37

38

39

nmuH3e. PopMysia TOHKOU JIMH3BIL.
VYBennueHue JIMH3bI

JlaGopaTopnas pabota
«HccnenoBanue cCBOMCTB
HU300paKCHHUI B TUH3AX)

Hucniepcust cBeta. CII0XKHBIN cOCTaB
6emoro cBeta. L[BeT. JJabopaToprast
pabota «HabmoaeHue nucnepcuu
CBETa»

WuTepdepennus cera. Audpakius
cBeta. JlubpakunonHas pemeTka

ITonnepedHOCTHh CBETOBBIX BOJIH.
ITonmapusanus ceera

Onrtuyeckue npuOOPHI U YCTPOUCTBA U
yCIIOBHA UX 0€30MaCHOTO MPUMEHEHUS

FpaHI/IHLI MMPUMCHHUMOCTHU
KJIacCM4YeCKO MexaHukH. [locTynatsl
CIIEMaJIbHON TEOpUHU
OTHOCUTEIIbHOCTH

OTHOCUTENHHOCTD OJTHOBPEMEHHOCTH.
3ameyieHne BpeMEHH B COKpaIlleHHe
JUIMHBI

OHeprus U UMIYJIbC PEISITUBUCTCKON
yacTulbl. CBSA3b MACChI C SHEPTUEH U
UMITYJIBCOM. DHEPTHUS MTOKOSI

Kontponbnas padora «OnTHKa.
OcHOBBI cIENMANIbHOM Teopun
OTHOCUTEJIBHOCTI

https://m.edsoo.ru/ffOcddle

bubmnoreka [IOK
https://m.edsoo.ru/ff0ced2?2

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcf02e

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcf862

Bbu6mmorexa [JOK
https://m.edsoo.ru/ffOcfad2

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfc68

bubmuoreka [JOK
https://m.edsoo.ru/ffOcf6f0




®oronsl. opmyina [Inanka. Dueprus

bu6mmoreka [JOK

40
U UMITYJIbC POTOHA https://m.edsoo.ru/ffOcfe16
OTKpBITHE U HCCIICIOBAHNE Eub 10K
noInoTeKa
41 .0 A.T.
q)OToa(b(beKTa TIBITHL https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl poTodddexTa. YpaBHeHue
. (? P P Bbu6morexa [JOK
42 OitHmTelHa 11 hoTodrddekra.
https://m.edsoo.ru/ff0d015¢e
«Kpacnas rpanuna» goroapdexra
Hasnenne ceera. OnbiTol I1. H.
43 JlebeneBa. XMMHYECKOE NEHCTBHUE bubmorexa LIOK
ACBa. A hitps:/m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue yCTpoicTBa u
MPaKTUYECKOE TPUMEHEHUE!
44
¢doTorieMeHT, POTOIaTUHK,
COJIHEUHas OaTapesi, CBETOIUO/]
45 Pemenue 3agad no reme « 3J€MEHTBI bubmuoreka [{OK
KBAHTOBOU OITHUKN https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OTBITEL
bu6mmorexa [JOK
46 Peszepdopaa mo paccesHUIO 0-4acTHIL.
https://m.edsoo.ru/ff0d091a
[Inanerapnast Mmozienp aroma
bu6mmoreka [IOK
47 IToctynater bopa
y p https://m.edsoo.ru/ff0dOafa
Hznyuenne u nornoieHue GoTOHOB
48 I I/I}; €X0JIe aToMa C O H(()bro OBHS bubmmorexa HOK
P pexo o 8 P https://m.edsoo.ru/ff0dOafa
SHEpPruu Ha apyroil. Buasl criekTpoB
BonHoBEIe cBOiicTBa yacTuIl. BomHEI
N bu6mmoreka [JOK
49 ne bpoitna. KopnyckynsipHo-

BOJIHOBOM Jyanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0dOca8




50

51

52

BBIHYKJICHHOC U3JITYUCHUC

OTKpBITI/Ie PaanO0aKTHBHOCTH. OMBITHI

Pesepdopna mo onpeneneHuro cocraBa

pPaaArnOaKTUBHOTO U3JIYUCHUA

CgoiicTBa anbda-, 6era-, raMmma-
u3inyyeHus. Bousaue
PaZOaKTUBHOCTH Ha KUBbBIE
OpTaHU3MBbI

OTKpbITHE IPOTOHA Y HEUTPOHA.
Wzotomel. Anbda-pacma.
DIIEKTPOHHBIN U MMO3UTPOHHBIN OeTa-
pacnaz. ['aMMa-u3nydyeHue

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

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

53

OHeprus CBA3M HYKJIOHOB B SIpE.

S nepubie peakuuu. S nepHbii
peaxTop. [IpoOrembl, IepCneKTUBHI,
JKOJIOTUYECKHE ACTIEKTHI SI€pHOMN
SHEPIreTUKHU

bub6mnoreka IIOK
https://m.edsoo.ru/ff0d1356

54

55

OnemeHTapHbIe YacTUIIbl. OTKpPBITHE
no3uTpoHa. Metobl HaOIIOIeHUS U
PErucTpanyy IEMEHTAPHBIX YACTHULI.
Kpyrasiii cron «@yHaameHTanbHbIe
B3auMoJiercTBus. EnMHCTBO
(bu3UUeCcKOil KApTHUHBI MUPa»

OTanbl pa3BUTHS ACTPOHOMHUH.
[IpuknagHOe 1 MUPOBO33PEHUYECKOE
3Ha4Y€HHE aCTPOHOMUH. Buj
3BE€31HOrO Heba. Co3Be3aus, ApKue
3BE3bI, INIAHETHI, UX BUINMOE
JABHXXCHUC. ConHeyHast cucTeMa

bubnanoreka 1HOK
https://m.edsoo.ru/ff0d0e38




56

57

Comnnne. ConHevHas akTUBHOCTb.
Wcrounuk sneprun ConHua u 3BE311

3BE3b1, UX OCHOBHEIC
XapaKTEpUCTHUKU. 3BE3/1bI [TIaBHOU
nocjen0BaTeNbHOCTU. BHyTpeHHEee
cTpoenue 3B€31. COBpEMEHHBIE
IPEJICTaBICHUS O IPOUCXOXKIEHUU U
ssosrrory CoutHIa U 3BE3.

58

59

60

Muneunsiii [1yTe — Hama ["aakTuka.
[Tonoxenue u nuxenue ConaHua B
lNanaxruke. ['anaktuku. Y€pHbie
JIBIPHI B SIIpaxX TAIaKTHK

Bcenennas. Pazberanue rajakTuk.
Teopus bonbmoro B3peIBa.
PenukroBoe uznydenue.
MeraranakTuka

Hepemennsie mpo6iieMbl acTpPOHOMUUN

61

62

63

64

KoHnTtponbHas pabota «D1€eMEeHTHI
ACTPOHOMHUU U acCTPOPUIUKI»

Ob6o6maromuit ypok. Ponb pusuxu un
aCTPOHOMHUHU B 3KOHOMHUYECKOM,
TEXHOJIOTUYECKOM, COIMAJIbHON B
ATUYECKOU chepax nesTeTbHOCTH
YeJI0BeKa

O6o6marmuii ypok. Pons 1 Mmecto
($U3UKM 1 ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

Ob6o6maromuit ypok. Posb



¢du3ngeckoit Teopun B GOpMUPOBAHUN
IpeJCTaBICHUN 0 pu3nvecKon
KapTHHE MUpa

Ob6o6maromuit ypok. Mecto
¢u3uUecKoil KapTUHBI MUpa B 00IIEM

05 Py COBPEMEHHBIX €CTECTBEHHO- !
HAyYHBIX MPEJICTABICHUN O IPUPOJIE

66 PesepsHbIil ypok. MarHuTHoe 11o0J1€. 1
DJNIeKTpOMarHuTHasi UHAYKIUS
PesepBubliil ypok. Ontuka. OCHOBBI

67 CIIeNMaIbLHON TEOpUHU 1
OTHOCUTETBHOCTH
Pezepusiii ypok. KBanToBas ¢usuka.

68 QHGI\IZGHTLI};pCTpOHOMI/II/I u * 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0d1784
acTpou3uku
OBUIEE KOJIMYECTBO YACOB I10 68
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IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJBbHOH NPOI'PAMMBI

10 KITACC

Kon
MPOBEPAEMOro
pe3yJbTara

10.1

10.2

10.3

10.4

10.5

IIpoBepsiemble npeMeTHBIE Pe3yabTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpamMMbl CpelHero 001ero 00pazoBaHus

JleMOHCTpHpOBaTh Ha TMpHUMEpax poib W MecTo (PU3MKH B
(hbopMUPOBaHHHM COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B Pa3BUTHHU
COBPEMEHHOM TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKOMN NEATEILHOCTU
nroei

Y4YuUTBIBaTh TPAHHUIIBI PUMEHEHUS U3yUCHHBIX (U3NYECKUX MOJIEIEH:
MaTepuaibHas TOYKa, WHEPIHaIbHAs CHCTeMa OTCYETa, aOCOJIIOTHO
TBEPIOE TEJO0, UICAIBHBIN Ia3; MOAECIN CTPOCHHS I'a30B, KUIAKOCTEU U
TBEPABIX TEJ, TOYEYHBIM DJIEKTPUYECKUM 3apsii — IpPU PELICHUU

(buzmveckux 3a1aq

Pacnio3naBath ¢uszuveckue sBICHHS (MIPOIECCH) U OOBSICHITh X Ha
OCHOBE 3aKOHOB MEXaHHUKH, MOJEKYISIPHO-KUHETHYECKON Teopuu
CTPOEHHUS BEIIECTBA U  JJIEKTPOJMHAMUKH: pPABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHHE, CBOOOJIHOE MaJCHUE
Ted, ABW)XKEHHE IO OKPYXHOCTH, WHEpLHUs, B3aUMOJCIHCTBUE TEI;
mupdy3usi, OpOYHOBCKOE IBIIKEHHE, CTPOCHHE IKUIKOCTEH W
TBEPABIX  Tel, U3MEHeHHWe o0béMa Ten TpU  HarpeBaHUU
(oxJlaXx/1IeHnu), TEMJOBOE paBHOBECHE, HCHApeHue, KOHJEHcaIus,
IJIaBJCHUE, KpUCTAJUIM3alus, KUIIEHHWE, BIIAXKHOCTh BO3/yXa,
MOBBIIIEHUE JIaBJIEHUS T'a3a MPU €ro HarpeBaHUH B 3aKPHITOM COCYIE,
CBA3b MEXJAYy I[apaMeTpaMHM COCTOSIHUSI Ta3a B M30IpOLECcCcax;

SJICKTpU3alud TCII, B3aUMOJICHCTBUE 3apsaa0B

OnwuceiBaTh MEXaHWYECKOE JIBIKCHHE, UCIONb3ysd (hU3HyYecKue
BEIIMYMHBI: KOOpJAMHATA, IIyTh, NEPEMELICHUE, CKOPOCTh, YCKOpPEHHUE,
Macca Tejla, CWIa, MMIYJIbC Tella, KUHETUYEeCKas DJHEprusd,
NOTEHUUANbHAS DJHEPIus, MexXaHuueckas pabora, MeXaHW4yecKas
MOIIIHOCTb; MPY ONMCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUNA CMBICII
UCIIOJIb3YEMBIX BEJIIMYMH, WX OOO3HAYEHUS W EIUHMIBI, HAXOIUTh
(hopMyIIbl, CBSI3bIBAIONINE JAaHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMU

BCJIMYNHaAMU

OmnuceIBaTh HN3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA TEII M TEIUIOBBIC



10.6

10.7

10.8

ABJIGHUS, WCHONB3yd (U3MUECKHEe BEIWYUHBI: JaBJICHHE Tas3a,
TEMIIEpaTypa, CpPEIHsAsl KUHETHYeCcKas DSHEPrus XaoTHYECKOTO
JIBUKEHUS MOJIEKYJ, CpEIHEKBaJgpaTHU4Has CKOPOCTb MOJIEKYJ,
KOJIMYECTBO  TEIJIOThI, BHYTPEHHssI dHeprus, paboTa Ta3a,
KO3(QGUIMEHT MO0JIE3HOT0 JAEWCTBUS TEIUIOBOIO JABHUraTess; INpHU
ONMCaHUU MIPaBUIIBHO TPaKTOBaTh ¢busnueckuit CMBICIT
UCTOJb3YEMbIX BEJIMYMH, UX OOO3HAYEHHs W EIUHUIbI, HAXOIUTh
(hopMyIIbl, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUYUHY C APYTUMHU

BCJIMYWHaAM

OnwuceBaTh HM3YYCHHBIC JJICKTPHUECKUE CBOWCTBA BEIIECTBA H
JJICKTPUYECKUE  sIBIIGHUs  (IPOLIECChl), HCHONB3ysA  (hu3ndeckue
BEJIMYMHBI:  JJCKTPUYECKUH  3apsii,  JJIEKTpUYecKoe  ToJe,
HaHpﬂ)KéHHOCTB noJjrsi, MOTCHIHAJI, Pa3HOCTb IIOTCHIUAJIOB; IIPpU
OINMCaHHWH TIPAaBUIIBHO TPAKTOBATh (PM3MUECKUN CMBICI HCIIOJIb3YEMbIX
BEJIMYMH, HUX OO0O3HAUYEHHS U E€IUHUIBL, YKa3blBaTb (OPMYIIbI,
CBA3BIBAIOIIME JAHHYIO (U3MUECKYI0 BEJIMYMHY C JApYTUMHU

BCJINMYHMHaAMH

AHAJIIN3UPOBATH (1)I/I3I/I‘IGCKI/IC nmpouecCcel MW  ABJIICHHA, MCIIOJIb3YyA
(u3nueckre 3aKOHBI ¥ IPUHIIUIIBL: 3aKOH BCEMUPHOTO TroTenus, I, 11
u III 3akonbl Hpr0TOHA, 3aKOH COXpaHEHHUS] MEXAaHHMYECKOW SHEPrUH,
3aKOH COXPaHEHMs UMITYJIbCa, IPUHLIUI CYNEPHO3ULIMU CUJI, TPUHIIMIL
PaBHOIIpaBUA HUHCPpIHUAIIBHBIX CUCTEM OTC‘IéTa; MOJICKYJISIPHO-
KUHETUYECKYI0O TEOPUI0 CTPOEHHUsS BEUIECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpenHell KMHETHMYECKON SHEpPruu TEIJIOBOTO IBUKEHHSI MOJIEKYT C
a0COJIIOTHOM TEeMIIepaTypoil, MEepPBBIA 3aKOH TEPMOJAMHAMHUKH;, 3aKOH
COXpAaHEHHUs DJJIEKTPUYECKOro 3apsiaa, 3akoH Kynona; mpu 3TOM
pasnuyaTh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe
BBIPOKCHHE U YCIIOBHS (TpaHUIIbI, 00JIACTH) TPUMEHUMOCTH

OOBSICHATH OCHOBHBIC TPUHIIMIBI JEUCTBUS MAIIWH, TPUOOPOB H
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh yCIOBUS UX 0€30IacHOro

HCIIOJIB30BAHUS B HOBCC,Z[HGBHOP'I KHU3HU

10.9

10.10

BBIMOTHATE SKCIIEPUMEHTHI 110 MCCIICAOBAHNIO (PU3UUECKHUX SBICHUH 1
IPOIIECCOB C UCTOIB30BAHNUEM MPSIMBIX M KOCBEHHBIX U3MEPEHUH; MPH
5ToM (GOpMYIHpOBaTh MpodieMy (3amady) U THIOTE3y Yy4eOHOTro
OKCIIEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUs, TPOBOAUTH OMBIT M (HOPMYITUPOBATH BBHIBOIBI

OCYH.[CCTBHHTB npsAMbIC W KOCBCHHLIC H3MCPCHUA Q)HSquCKI/IX

BCJIIMYMH, IIpU 2TOM BI)I6I/IpaTI) OINTUMAJbHBIA CIIOCO0 U3MEPCHHUA U



10.11

10.12

HUCIIOJIB30BaTh U3BECTHBIC MECTOAbI OLICHKH HOFpeIHHOCTeﬁ I/I3MepeHI/II\/II

UccnenoBaTh 3aBUCMMOCTH MEXAYy (QU3NYECKUMHU BEJIMYUHAMH C
UCIIOJIb30BAaHUEM TPSAMBIX H3MEPEHUH; MpH 3TOM KOHCTPYHpPOBATh
YCTAHOBKY, (PUKCHpPOBAaTh pe3yiabTaThl MOJYYCHHOW 3aBUCHUMOCTH
(u3MYeCcKUX BEJIMYUH B BUAE TaONUI U TPaPHKOB, €IaTh BHIBOJBI O

pe3yjibTaTaM UCCICIOBaHUA

Cobmomate mpaBwiia 0e€30MacHOr0  Tpyda NpU  MPOBEACHUU
UCCIIEIOBaHUM B  paMKax y4eOHOro OKCIEPHUMEHTa, Yy4eOHO-
HCCIIEIOBATEIIbCKOM WU TMPOEKTHON AEATENbHOCTH C HMCIOJIb30BAHUEM

U3MEPUTENIBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYA0BAHUS

10.13

Pemate pacuérHple 3amaun ¢ SBHO 3aJlaHHOW (DU3UYECKON MOJIETBIO,
UCTIONB3Ysl (PU3UYECKHE 3aKOHbI W TMPUHIUIBI, HA OCHOBE aHAIIM3a
yCIIOBUSL  3a/ladydl  BbIOMpaTh  (DU3MUECKYI0 MOJENb, BBIICIATH
(dbuzuveckrue BeIMYUHBI U (POPMYJIIBI, HEOOXOAUMBIC TSI €€ peleHus,
MIPOBOJUTH PACUYETHI M OIICHUBATH PEATLHOCTH MOJYYEHHOTO 3HAYCHUS

(hu3HUECKOi BETUIMHBI

10.14

10.15

10.16

10.17

10.18

Pemars Ka4eCTBECHHbBIE 3a7a4H: BBICTPAUBAThH JIOTUYECKHU
HEMPOTUBOPEUYMBYIO LEMOYKY PACCYKICHUN C OMOpPOM HAa U3Y4YCHHBIC

3daKOHBbI, 3dKOHOMCPHOCTHU U (1)I/ISI/I‘ICCKI/I€ SABJICHUA

Hcnonp3oBaTe MOpHU  pelIeHMM YY4eOHBIX 3aJad  COBPEMEHHBIC
UHQOPMALIMOHHBIE TEXHOJOTMM [UIl IIOUCKA, CTPYKTYpUPOBAHMUS,
UHTEpIIpPETallud U TPEACTABICHUS Y4YEOHOH M HaydyHO-NOMYJSpPHOU
UH(QOPMALIUH, TOITYYEHHOW W3 Pa3IMYHBIX MUCTOUYHUKOB; KPUTUYECKH

AHAJIU3UPOBATH MMOJIYYACMYIO I/IH(I)OpMaL[I/IIO

[IpuBoaMTH TpUMEpPHI BKJIAJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE HPOIIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTHUC TCEXHUKU U TEXHOJIOTHI

Hcnonp3oBaTh TEOpETUYECKHE 3HAHUS MO (PU3MKE B IMOBCEIHEBHOM
YKU3HM 1)1 o0ecrieueHus 0€30macHOCTH pH OOpalieH!H ¢ MpuoopaMu
U TEXHUYECKUMH YCTPOWMCTBAMH, [JII COXPAaHEHUS 3JI0POBbI U

COOJTIO/ICHHSI HOPM DKOJIOTUYECKOTO TIOBE/ICHHS B OKPYKAIOIIEH cpefie

PaGotaTe B Tpymie ¢ BHIIOJTHEHUEM PA3JIUYHBIX COIHAIBHBIX POJICH,
IUIaHUPOBaTh  pabOTy  TIpYNIbl, palMOHAIbHO  pacHpenesiTh
00s13aHHOCTM M IUIAHUPOBATh JESATENBHOCTh B HECTaHJAPTHBIX
CUTYyallUsIX, aJe€KBaTHO OLIEHMBAaTh BKJIAJl KaXXJIOI'O W3 Y4YaCTHUKOB

TPYNIbI B pEeLIeHHE pacCMaTpUBAEMON TPOOIEMBI



11 KIIACC

Kon
NpoBEPsSIEMOro
pe3yJbTara

11.1

IIpoBepsiemble npeIMeTHBIE Pe3yabTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ILHOI MPOrpamMMbl CpelHero 001ero 00pazoBaHus

JleMOHCTpHpOBaTh Ha MpPUMEpPax poidb W MecTo (HU3UKU B
(hopMHUPOBaHHH COBPEMEHHOW HAyYHOW KAPTHUHBI MHPA, B Pa3BUTHU
COBPEMEHHOM TEXHUKH M TEXHOJIOTHH, B IPAKTUYECKOMN JESITEIbHOCTH
JIOJIeH, IEIOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHUHBI MUPA

Y4YuTHIBaTh TPAHUIIBI IPUMEHEHHSI U3YYEHHBIX (U3UUYECKUX MOJIEIEH:
TOYEYHBIN AIEKTPUUECKUN 3apsll, AIepHAs MOJEIb aTOMa, HyKJIOHHAs

MOJIeJIb AaTOMHOTO SiApa MPH pelieHNH (PU3NIECKUX 3a1a4

11.3

11.4

Pacnio3znaBate ¢usnueckue sBIeHUsS (MPOLECCh) U OOBACHATH UX HaA
OCHOBE  3aKOHOB  DJIEKTPOJAMHAMUKM M  KBAaHTOBOM  (hU3MKH:
JJIEKTpUYECKasi IMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMMUYECKOE,
MarHuTHOE  JIEHCTBHSL  TOKa, B3aUMOJICHCTBHE MarHuToB,
9JIEKTPOMAarHuTHas MHAYKLIMSA, JCHCTBHE MAarHUTHOrO TMOJdsl Ha
IOPOBOJAHUK C TOKOM U JBIKYILUMHCSA 3apsijl, 3JIEKTPOMArHUTHbIE
KOJIeOaHUs M BOJIHBI, MpPSIMOJIMHEIIHOE pacnpocTpaHEHUe CBeTa,
OTpakKeHHe,  NpeloMiIeHHe, uHTepdepeHuus, Audpakuus U
MoJiIpu3alusl CBeTa, AMCIEPCUSl CBETa, (OTOAIEKTpUUeckuil 3ddext
(dpotoaddekr), cBeToOBOE MaBICHHWE, BO3HHUKHOBEHHE JIMHEWYATOTO
CIEKTpa aToMa BOAOPOAA, €CTECTBEHHas W  HUCKYCCTBEHHas

PaauOaKTUBHOCTD

OnuceiBaTh  W3yYEHHBIE CBOMCTBA  BelIeCTBA  (DJIEKTPUUYECKUE,
MarHuTHbIE, ONTUYECKUE, IEKTPHUUECKYIO MPOBOJUMOCTh Pa3IMUHBIX
Cpel) U DJIEKTPOMArHWTHbIE SBJIEHUS (MPOLIECCHI), HCHOJB3YS
¢u3nueckue BEIWYMHBI:  JJIEKTPUYECKUH  3apsa], CHila  TOKa,
JNEKTPUYECKOE  HANPSIKEHUE,  AJIEKTPUYECKOE  CONPOTHUBIIEHUE,
pasHocth moteHimanos, JJIC, pabora TOoka, WMHAYKIHS MarHUTHOTO
noyig, cuia Awmmepa, cuwia JlopeHna, WHAYKTUBHOCTh KAaTyILIKH,
SHEPrusl IEKTPUYECKOTO M MATrHUTHOIO IOJIEW, MEPHOJ] M 4YacToTa
KoJIeOaHu# B KoNeOaTeIbHOM KOHTYpE, 3apsil U CHjla TOKa B IpoLecce
rapMOHUYECKUX JIEKTPOMAarHUTHBIX KoJIeOaHuH, (dokycHoe
paccTosiHWE W ONTHUYECKas CWIa JIMH3bl, MPU ONHUCAHWU IPaBUIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT HCIOJNB3YEMBIX BEIHYWH, HX
0003HAYCHHUsS W EIUHMIbI, YKa3blBaThb (HOPMYJIbl, CBS3bIBAIOLIUE

JTaHHYI0 (PU3MYECKYIO BETUYUHY C IPYTMMH BETUUMHAMU



11.5

11.6

11.7

11.8

11.9

11.10

11.11

11.12

OnwuceIBaTh HN3Y4YCHHBIC KBAHTOBBIC SABJICHUA W MPOLECCHI, UCIIOJIb3YyA
(I)I/I3I/I‘-I€CKI/I€ BCJIMYUHBI: CKOPOCTH J3JICKTPOMATIHUTHBLIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBCTA, JHCPTHUA U HUMIIYJIBC q)OTOHa, nepuong
nmojaypaciiazia, OSHCPIUusd CBA3WM ATOMHBIX AACP, IIPH OIHNCAHHUH
IMPpaBHUJIbBHO TPAKTOBATDH q)HSquCKHI;’I CMBICJI UCITIOJIb3YEMBIX BCINYHH,
nX 0003HAUCHHS MU CAWHUIIbI;, YKa3bIBaTbhb q)OpMYJ'II)I, CB3BIBAIOIINEC
JAaHHYIO (bH3I/I‘{eCKYIO BCIIMYUHY C APYTUMHU BCINYNHAMU, BBIYUCIIATDH

3HAYCHHUC (I)I/I3I/I‘-IGCKOI\/'I BCJIIMYHWHBI

AHanu3upoBaTh (PU3MYECKUE TMPOLECCHl U  SBICHUS, HCIIONb3YS
(¢bu3mveckue 3aKOHbBI W NpUHOUINBL:  3akoH Owma,  3aKOHBI
MOCJIEAOBATEIBHOIO M MapajuIeIbHOTO COEAMHEHUS] TPOBOIHUKOB,
3akoH Jlkoyns — JleHua, 3aKOH 3JEKTPOMATHUTHOM MHAYKLMHU, 3aKOH
NPSIMOJIMHEMHOTO PaclpOCTPAHEHUsI CBETA, 3aKOHBI OTPaKEHUS CBETA,
3aKOHbl ~ TIPEJIOMJICHUSA  CBETa, ypaBHEHHE  OUWHINTEeWHA  IJIs
dboTodddexra, 3aKOH COXpPAHEHHUS DHEPrUU, 3aKOH COXPAHCHHS
UMITYJIbCa, 3aKOH COXPaHEHUs OJIEKTPUYECKOro 3apsja, 3aKoH
COXpaHEHHMsI  MacCOBOrO  4ucia, NocTylatel  bopa, 3akoH
paaMoOaKTUBHOIO paclajaa; IMphd HTOM pa3iaudaTb CIOBECHYIO
(hopMyIHPOBKY 3aKOHA, €r0 MAaTEMAaTHUYECKOE BBIPAKEHUE U YCIOBUS

(rpaHu1IbI, 06JIACTH) TPUMEHUMOCTH

OHpe,Z[eJ'IﬂTB HaIpaBJICHUEC BCKTOpPAa HWHAYKIHMKW MAardHuTHOI'O II0JIA

IPOBOJHUKA C TOKOM, cuiibl Amnepa u cuibl JlopeHna

CTpOI/ITB n  OIIMChIBATb H306pa>1<eHHe, CO31aBacMoO€ IIIIOCKHUM

3€pKajiOM, TOHKOW JIMH301

BBINONHATE SKCIEPUMEHTHI TI0 UCCIIEAOBAHUIO (PU3NYECKUX SIBICHUN U
IPOIIECCOB C UCTIOIB30BAHNEM MPSIMBIX U KOCBEHHBIX U3MEPEHUH; MpH
3ToM (QOopMyIHpOBaTH MpoOiieMy (3a7ady) W THUIOTE3y Yy4eOHOro
IKCIIEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  IPEAJIOKEHHOTO

000py10BaHusl, IPOBOJUTH OMBIT U (POPMYITHPOBATH BHIBObI

OCYIIIGCTBHSITB IpsAMbIC W KOCBCHHBIC HU3MCEPCHUA (1)I/I3I/I‘-ICCKI/IX
BCJIIMYMH, IIpU 2TOM BI)I6I/IpaTI) OINTUMAJbHBIA CIIOCO0 U3MEPCHHUA U

HCII0Jb30BAaTh U3BCCTHBIC METOAbBI OICHKHU HOFpCH.IHOCTCfI I/IBMCpeHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIWYMH C HCHOJIb30BAHUEM
OpsSIMBIX ~ M3MEPEHUH; TpU 1TOM KOHCTPYMpPOBaTb YCTaHOBKY,
(uKcUpoOBaTh PpE3yJbTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3HMUECKUX
BEJIMYMH B BUJE TaONMI U TpaduKOB, JeNaTh BBIBOJBI 110 PE3yJIbTaTaM

HUCCICA0BaHUA

CobmronaTe mpaBuia 0€30IaCHOTO TpyJda IpU  IPOBEACHUHU



uccleJOBaHUW B paMKax ydyeOHOro OSKCIIEpUMEHTa, Y4eOHO-
HCCHGHOB&TCHBCKOﬁ n HpOGKTHOfI ACATCIIbHOCTH C HCIIOJIb30BAHHUEM

U3MEPUTENIbHBIX YCTPOHCTB U Ta0OPAaTOPHOTO 000PYyI0BAHUS

11.13

11.14

11.15

Pemate pacuérHble 3a7a4M ¢ SBHO 3aJaHHOM (PU3MYECKON MOEIBIO,
UCTIONB3Ysl (pU3MYECKUe 3aKOHBI W TMPHHILMUIBI, Ha OCHOBE aHAIM3a
yCIOBUSL  3a/adydl  BbIOMpaTh  (DU3MUECKYI0 MOJENb, BBIICIATH
(dbuznveckrue BeMMYUHBI U (POPMYIIBI, HEOOXOAUMBIC ISl €€ peleHus,
IPOBOANUTH PACUYETH M OIIEHUBATh PEAIbHOCTH MOJIyYEHHOTO 3HAUEHUS

(hu3MUYeCcKOil BETUIHHBI

Pemrate Ka4C€CTBCHHBIC 3aga4uu: BBICTpanBaTh JOTHYCCKHU
HCIIPOTUBOPCUYNBYHO ICTIOYKY paccyxcz[eHI/HZ C OHOpOfI Ha HN3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/II-IGCKI/IC SABJICHUS

Hcnonp3oBaTe MOpH  pelICeHMM YYEOHBIX 3aJad  COBPEMEHHBIC
UHQOPMALIMOHHBIE TEXHOJOTMM [UIl IIOMCKA, CTPYKTYpUPOBaHMUS,
UHTEPIPETAMM M TPEACTaBICHUS Yy4eOHOW M HAy4YHO-TIOMYJISPHOM
UH(POPMALINH, TOTYYCHHOW W3 Pa3IMYHBIX MUCTOUYHUKOB; KPUTUUYECCKH

AHAJIU3UPOBATH IMOJIYYACMYIO I/IH(1)OpMaI_II/IIO

11.16

11.17

11.18

11.19

OOBSICHATh TPUHIMITEI JCHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3inyaTh YCJIOBHUS UX O€30MaCHOTO HCIOJIb30BAHUS B

MOBCEIHEBHOMN KN3HU

[IpuBoauTH HpUMEpPHI BKJIAaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(M3UKOB B pa3BUTHE HAayKH, B OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIETO

MHpPa, B Pa3BUTHC TCXHUKU U TEXHOJIOTUH

Hcnonb3oBaTth TeopeTndyeckue 3HaHUS MO (DU3MKE B MOBCEIHEBHOM
KHU3HH U1 o0ecriedeHns: 0€30MacHOCTH U 00palleH!H ¢ IpudopaMu
U TEXHUYECKUMH YCTPOWCTBAMHM, JJISI COXpPAHEHUS 3I0pPOBbS U

CO6J'IIO,Z[CHI/IH HOPM 3KOJIOTHYECKOI'O ITIOBEACHHUS B 01<py>1<a}01uel71 cpene

Paborars B rpymie ¢ BBIIOJHEHHWEM PA3JIMYHBIX COLMAIbHBIX pOJIEH,
IUIaHUPOBaTh ~ paboOTy  TPYMIbl,  PalUOHAIBHO  paclpeneisTh
00s3aHHOCTH ¥  TUIAHUPOBATh JIEATENBHOCTh B  HECTAHIAAPTHBIX
CUTyallUsX, aJ€KBaTHO OIIEHWBATh BKJIAJ KaXJOr0 U3 YYaCTHUKOB

IPYIIBI B pELIEHNE pacCMaTpuBaeMOi MpoOIeMbl



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUA

10 KJTACC

Kon Konx nposepsiemoro
paszaena 3JIeMeHTa

IIpoBepsiemble 371eMeHTHI COAEPKAHNUS

OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A

1.1

1.2

®uzuka — Hayka o npupoxae. HayuHnble
METOJIbl TTO3HAHUS OKpYyXkKaroiero Mmupa. Poib
JKCIIEpUMEHTa W TEOpUHM B  IpoLecce

MO3HAHUS PUPOJIBI. DKCIIEPUMEHT B (pr3HKe

MonenupoBanue (GUINYECKUX SBICHHA H
nporeccoB. Hayunbsie runore3sl. Ousnyeckue
3aKOHBl U TEOpUHU. ['paHUIIBI MPUMEHHUMOCTH
buznuecKux 3aKOHOB. [Tpunimn
coorBeTcTBUs. Ponmbp um mecro ¢Qu3uku B
(GOpMHUPOBAaHMK  COBPEMEHHOW  HAy4YHOU
KapTUHBI MHpa, B MPaKTUYECKON

NeITeNbHOCTH JIIOIEN

MEXAHHUKA

2.1

2.13

##HPartH#KMIHEMATUKA

MexaHudeckoe JBUKCHUC. OTHOCHTEILHOCTh
MCXaHHUYCCKOI'O IBMIXKCHUA. Cucrema orcuéra.

Tpaexropus

Ilepemenienue, cKOpocTh (CpedHss CKOPOCTb,
MTHOBEHHAss  CKOpPOCTb) M YCKOpPEHHE
MaTepI/IaJ'II)HOI\/JI TOYKH, HUX IPOCKIUHN HA OCH
CUCTEMBI KOOpJUHAT. Crnosxenue

MIEPEMELICHUN U CIIOKEHUE CKOPOCTEH

PaBHOMepHOE u PaBHOYCKOPEHHOE
MIPSAMOJIMHENHOE JIBUKCHUE. I'paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOPEHUS, yTH " NepEeMEIECHUS

MaTepHaHLHOﬁ TOYKH OT BPECMCHU




2.2

2.1.5

2.1.6

221

CBoOoaHoe majienne. Y CKopeHrue CBOOOTHOTO

naaCHuA

KpuBonunueiinoe nBwkeHue. PaBHOMepHOe
JNBWKEHWE  MaTEepUaJIbHOW  TOYKH MO
OKpPY>KHOCTH. YTJIOBAasi CKOPOCTb, JIMHEWHAas
CKOpOCTb. [Tepuon u 4acToTa.

LleHTpOoCTpEMHUTENBHOE YCKOPEHHE

TexHnuueckue yCTpOWCTBA: CIIUIOMETD,
ABWIXKCHUC CHaApAO0B, HCHHBIC W PCEMCHHBLIC
nepenadu

IIpaxTueckue paloThI. H3mepenune
MIHOBEHHOM CKOPOCTH. Hccnenosanue
COOTHOLICHMSI MEXIy IIYTAMH, POUJCHHBIMU
TEJIOM 34  IIOCJIEIOBATCIIBHBIE  PaBHBIC
IIPOMEKYTKM BPEMEHHU IIPU PAaBHOYCKOPEHHOM
JNBWKEHNH C HAa4daJlbHOM CKOPOCTBIO, pPaBHOU
Hy10. M3ydeHne ABMKEHUS IIapuKa B BA3KOU
KHUIOKOCTH. I/IzyquI/Ie JABMKCHU S TCJ1a,

6pOH_ICHHOFO TOPHU30OHTAJIbLHO

#HPari#H## IMHAMUKA

[TpuHumn OTHOCUTEIIBHOCTH lNanunest.
IlepBbiii 3akoH Hbrorona. HMHepruanbHble

CHUCTEMBI OTCUETA

222

223

Macca tena. Cuna. [IpuHiun cyneprno3uuuu

CHUll

Bropoii 3akoH HproToHa 11 MarepualbHOU
TOYKM B HWHEPLHAIBHOW CHCTEME OTCUYETA
(UCO). Tperuit 3akon Hprlorona mus

MaTCpHAIBbHBIX TOUCK

224

225

2.2.6

3aKOH BCEMHUPHOTO TAroTeHUsl. Cuila TSKECTH.
IlepBas kocMuueckas ckopocTs. Bec tena
Cuna ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe tpeHue. Cuna TpeHus
CKOJIbKEHUSI M  CHjJa  TPEHUs  IOKOA.

Koaddunment tpenus. Cuna conpoTHBIECHUS



IIpr ABUXKCHUU TEJIA B )KUAKOCTU HUJIU Ira3e

227

2.2.8

229

2.2.10

[TocTymarenbHOe W BpamiaTelibHOE JIBUXKEHUE

abCoIOTHO TBEPAOrO TeIa

MOMEHT CHJIbl OTHOCUTEIBHO OCH BpALEHUS.
[Ine4o cunbl. YcioBus paBHOBECUS TBEPAOIO
tena B UCO

TexHuueckue YCTPOﬁCTBaZ INOAIIMITHUKH,

ABUKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[Ipaktuyeckue paboTel. M3yueHue ABMKEHUS
Opycka 10 HAaKJIOHHOM IUIOCKOCTH MO
neiictBueM Heckosbkux cuil. MccnenoBanue
3aBUCUMOCTH CHJI YHPYTOCTH, BO3HUKAIOLIMX
B nehopMUpYyEeMOil TpYyXHHE U PE3NHOBOM
oOpasiie, OT BEIWYUHBI HX Jaedopmanuu.
HccnenoBanue yciioBuid paBHOBECHS TBEPAOTO

TCJIa, UMCIOICTO OCh BPAIllCHUSA

2.3

#HH#Par#H##3AKOHBI COXPAHEHIA B MEXAHUKE

Nmnynbc maTepuasbHOW TOYKH, CHUCTEMBI

2.3.1 MaTepualbHBIX TOYeK. IMmmynsc cuibl H
M3MEHEHHUE UMITyJIbCca TeJla
530 3akoH coxpaneHus wumnyiasca B HCO.
o PeaxtuBHOE nBUXKEHUE
233 PaGora cuibl
234 MOIIHOCTE CUJIBI
535 Kunernueckast s3Heprusi MaTepHaIbHON TOUYKH.
o TeopeMa 0 KHHETHUYECKOW SHEPTUH
[TorenumansHas sHeprusa. [loTeHnmManbHas
36 SHEPrus yHIpyro nehopMUPOBAHHOM
o npykunbl. [loTeHUmanbHash SHEpPrus Teia
BOJIM3U MMOBEPXHOCTH 3eMIIH
[loTeHumanbHple M HEMOTEHIUAIbHBIE CHJIBI.
539 Cesi3b  paboOThl HEMOTCHIHUATBHBIX CHI C

U3MEHCHHUEM MEXaHU4IeCKOMH OHCPI'Un

CHUCTCMBI TCII. 3aKkoH COXpPaHCHUA




3.1

MEXaHUYECKON SHEPTUU

2.3.8

239

2.3.10

VYrpyrue u Heynpyrue CTOJIKHOBEHUS

TexHUYecKue yCTpOMCTBA: JBHKCHHUE DPAKeT,

BOJOMET, KOIIEep, IPYKUHHBIN [TUCTOJIET

[Ipaktuyeckue pabotTel. M3ydeHue cBs3U
CKOpOCTEH Ten Tpu HEYnpyroMm yaape.
HccnenoBanne cBsizu  pabOTbl  CHIIBI €

W3MEHCHHEM MEXaHHMYISCKOM OHCPIUM TCJIa

MOJIEKYJISIPHAS ®U3NKA 1 TEPMOJMHAMUKA
##H#Par###OCHOBbBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUU

OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPHH. bpoyHnoBckoe
nskenue. uddysusa. Xapakrep IBHKESHUS U

BSaHMO}IGﬁCTBHﬂ YacCcTHll BEIICCTBa

3.1.3

3.1.5

3.1.7

Mopenu CTpoeHuss Ta30B, KUIAKOCTEH H
TBEPABIX Tel ©W  OOBSICHEHHE  CBOICTB

BEIECTBA HAa OCHOBE YTHUX MOJENEH

Macca w™onekyn. KonudecTBo BemiecTsa.

[TocTostHHAs ABOTaapo

TemmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana temneparyp Llenscus

Mopnens  upeanpHoro  raza.  OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETHYECKON

TCOpHUU UACATBHOI'O Ira3a

AOcomoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETUYECKOW DHEPIUU TEIUIOBOTO JABM)KECHHUS

yactul rasa. lllkana remneparyp Kenbuna
VpaBuenune Kianeiipona — Menzaeneesa.
3akon JlanpToHa

l"azoBbIe 3akoHBI. M30mpoLIECChl B UAEATBHOM
ra3c¢ C IMOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA:
U30TepMa, U30X0pa, u306apa

Texanueckue YCTPOMCTBA: TEPMOMETD,

6apomeTp



3.2

33

3.1.10

3.2.1

[Ipaktnueckue pabotel. M3mepeHue Macchl
BO3JyXa B KJIacCCHOU KkomHate. MccnenoBanue
3aBUCUMOCTH MECXKAY mapaMeTpaMu COCTOSAHUA

pa3peKEHHOTO ra3a

OCHOBbI TEPMOJIMHAMUKA

TepMOZ[I/IHaMI/I‘-IeCKaﬂ cucrema. BHYTpCHHﬂ}I
OHEPIrus TepMOHHHaMHqCCKOﬁ CHUCTEMBI H

cIocoObI €€ H3MEHEHUS

322

323

324

325

3.2.6

3.2.7

KonnyectBo Temnotsl U pabora. BHyTpeHHss

OHEPTIYsd OAHOATOMHOI'O UACAJIIBHOT'O Ira3a

Buapl Ttemnonepenayu: TEIIONPOBOIHOCTD,
KOHBEKIIMS, M3TydeHHne. TerioéMKoCTh Tena.
VYnenpHasgd TEIUIOEMKOCTL BelllecTBa. Pacuér

KOJMYCCTBA TCIIJIOTHI IIPHU TCILIONEPEaAUC

[IepBrIit 3aKk0H TepMoauHamMuKH. [Ipumenenne
MEPBOro 3aKOHa TEPMOJMHAMUKHI K
n3onporieccam. ['paduueckas MHTEpIpeTaUs

paboTsI raza

TenmoBble MamuHbl. [IpuHIUMOBL AelCTBUSA
TEIJIOBBIX MamuH. [IpeoOpa3oBaHus dHEPrUU
B TeIOBBIX MammHaxX. Koaddumument
none3sHoro  nerictBus  (manee —  KIIM)

teroBoit mamuubl. [{ukn Kapuo u ero KIT/]

Bropoit 3aKOH TEPMOIUHAMUKH.
HeoOpatumocTes mporieccoB B MPUPOJE.
Tennossie JIBUTATEIH. DKoJIorn4ecKkue
poOJIEMBI TEIIOIHEPTETUKU

Texanueckue YCTpOMCTBA: JBUTaTENIb
BHYTPEHHETO CropaHus, OBITOBOA

XOJIOOUJIBbHUK, KOHAUIITUOHECD

3.2.8

[IpakTrueckue padbotel. U3mepeHue yaenpbHOM

TEIUIOEMKOCTH

#HH#Par###AI'PEI’ATHBIE COCTOSAHIMA BEHIECBA. ®A30BbLIE

I[NEPEXO/IbI



3.3.1

332

[Tapoo6pa3oBanue u koHaeHCcanus. Vcapenne
u KUIICHUE. VY nenpHast TeIyI0Ta
napooOpazoBaHusl. 3aBUCUMOCTb TEMIIEPATypbl

KUIICHUA OT HaBJICHUA

AOCOoIIoTHAs M OTHOCHTEIbHAS BIIAXXKHOCTH

BO3Ayxa. Hacellennslil nap

333

334

335

3.3.6

3.3.7

TBépnoe TEJIO. Kpucrannmnueckue 151
amopdHble Tesna. AHHU3OTPOIUS  CBOICTB
KPUCTAJLIOB. Kunkue KPUCTaJUIBL.
CoBpeMeHHbIE MaTepUalIbl

[InaBneHne wu KpucTauM3anys. Y IelbHas
TeruioTa miasiaeHus. Cyonumanus

YpaBHEHHE TEIUIOBOTO OanmaHca

TexHuueckue yCTpOMCTBA: TUIPOMETP U
IICUXPOMETP,  KaJOpUMETP,  TEXHOJIOIMH
IIOJIy4YEHHUSI COBPEMEHHBIX MAaTEpPHAJIOB, B TOM
4KCJIe HAHOMAaTEPUAIIOB, U HAHOTEXHOJIOTUU
[IpakTnueckue paboTHI. N3mepenne

BJIA’JKHOCTH BO3yXa

4.1

4.1.1

4.1.2

4.1.3
4.14

SJIEKTPOAMHAMUKA
##H#Par###IJIEKTPOCTATUKA

Onektpu3anys Ten. JNeKTpudecKui 3apsia. Ba

BUAA SJICKTPHUYCCKHUX 3aps/10B

[IpoBOoaHUKH, JHUAJIEKTPUKHA u

IMOJYIIPOBOJJHUKH
3aKkoH COXPAHCHUS SJICKTPUICCKOTO 3apaa

B3aumoneiictue 3apsanos. 3akoH Kynona

DJIEKTPUYECKOE noJie. HanpsioxkénnocTts
AIEKTPUUECKOTO TOJISL. [Ipunnun
CYHEPIIO3ULINH. Jluann ~ HanpsHKEHHOCTH

QJICKTPHUYCCKOTIO IOJIA

PabGota cunm  3JIEKTPOCTATUYECKOTO  MOJIS.

ITorenmuan. Pa3zHocTh TOTEHIINAIIOB

HpOBOI[HI/IKI/I U OUBJICKTPUKKU B IIOCTOSHHOM



4.2

4.1.8

4.1.9

4.1.10

anekTpudeckoM — moje.  JludnexTpuueckas

IMPOHUTTACMOCTb

ONEKTPOEMKOCTD. Kongencarop.
DOneKTpoEMKOCTh IJIOCKOTO KOHJEHCATOopa.

DHeprus 3apsHKEHHOT0 KOHJIEHCATOpa

TexHuueckue  yCTpPOMCTBA:  BJIEKTPOCKOIL,
JJEKTPOMETpP, DJIEKTPOCTATUYECKAsl 3alluUTa,
3a3eMJICHHE 3JIEKTPOIPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYWHBIN ITPUHTED

[IpakTrueckue paboTHI. N3smepenue

3HCKTpOéMKOCTI/I KOHACHCATOpa

#HHPart##TIIOCTOSIHHBIN DJIEKTPUYECKHM TOK. TOKU B

PA3JIMYHBIX CPEJJAX

YcaoBus CYHICCTBOBAaHUA IIOCTOAHHOI'O

4.2.1 3JEKTPUUECKOro Toka. Mctounuku Toka. Cuna
ToKa. [locTosIHHBIN TOK
4.2.2 Hanpsokenne. 3akon Oma 1715 yyacTka Lenu
123 DNEKTPUYECKOE COMNPOTUBIIEHUE. Y AENIbHOE
o COIIPOTHUBJICHUE BEILIECTBA
424 [TocnenoBarensHOE, napasuiesibHoe,
o CMEIIaHHOE COEMHEHNE IPOBOHUKOB
Pabora snextpudeckoro toka. 3akoH Jxoyss
4.2.5
— Jlenna
4.2.6 MoOIIHOCTb IEKTPUYECKOTO TOKA
anekTpoaBkymas cuna (manee — DJIC) u
427 BHYTPEHHEE CONPOTHUBIICHUE MCTOYHMKA TOKA.
o 3akoH Oma I TONHOM  (3aMKHYTOI)
anekTpudeckoii enu. KopoTkoe 3ambikaHne
DneKTpoHHas POBOAMMOCTh TBEPABIX
428 METAJJIOB.  3aBUCUMOCTb  COIPOTHBIICHUS
o METaJJIOB oT TEMIEPATYPHI.
CBepXxnpoBOIUMOCTb
120 OnexkTpuueckuil TOK B Bakyyme. CBolicTBa

OJICKTPOHHBIX ITYYKOB



4.2.10

4.2.11

[TonynpoBonuuku. CoOCTBEHHAs U TPUMECHAS
IIPOBOAMMOCTD TOJIYNPOBOAHUKOB. CBoOiicTBa
p-n nepexona. [ToaynpoBogHUKOBBIE TPHUOOPHI
ONEeKTpUYeCKui  TOK B 3JIEKTPOJIHUTAX.
DNEKTpONUTHYECKAS JUCCOLMALMS.

DIIEKTPOJIN3

4.2.12

4.2.13

DNeKTPUYECKUMA TOK B rasax.
CamocTosiTeNnbHBII U HECAMOCTOSITEJIbHBIN
paspsa. PaznuuHble THUIMBI CaMOCTOSITENIBHOTO

pa3psaa. Mounus. [1nazma

TexHuueckue  ycTpoiicTBa: amIepMerp,
BOJITMETP, pEOCTaT, MCTOYHHUKH  TOKa,
3JIEKTPOHArpeBaTebHbIE npudopsl,
AJIEKTPOOCBETUTENBHbBIE TIPUOOPBI, TEPMOMETP
COIIPOTHUBIIEHUS, BaKyyMHBII JMOT,
TEPMHUCTOPBI u (bOTOPE3UCTOPHI,

HOJIyrIpOBOI[HI/IKOBHﬁ AU04, raJlbBaHHMKa

4.2.14

[IpakTuyeckue paboTHI. N3yuenue
CMEIIaHHOTO COEAMHEHUSI PE3UCTOPOB.

N3mepenne OJIC uUCTOYHMKA TOKAa M €ro
BHYTpEHHEro comnpoTuBieHus. HaOmroneHue

QJICKTPOJIHU3a

11 KIIACC

Kopn Koanposepsiemoro

pasaeiia 3JIEMEHTA

HpOBepﬂeMble 3JIEMEHTDBI COACPKAHUSA

4 OJIEKTPOAMHAMUKA
###HPar###MATHUTHOE TTIOJIE. DJIEKTPOMAT'HUTHAA UHAYKIA
[ToctrosnHbpie MarHuThl. B3aummojneinicTBue
431 TTOCTOSTHHBIX MarHUTOB
4.3 MarautHOe moNe. BeKTOp MarHuTHOM
432 uHAykuuu.  IlpuHiun  cynepno3unuu.

Jluaun MarautHOM uWHAykiuu. Kaptuna

JUHUM  MArHUTHOM  HMHAYKUMHA  TOJIA



IIOCTOSITHHBIX MarHuToOB

433

434

MarnuTtHOoe T0JI€ TPOBOJAHUKA C TOKOM.
Kaptuna nuHuii mons JIMHHOTO MPSMOTO
MPOBOJTHUKA M 3aMKHYTOTO KOJBIIEBOTO
HpOBOI[HI/IKa, KaTYI_HKI/I C TOKOM. OHBIT
Opcrena. BzaumoeiicTBre TpOBOJHUKOB C

TOKOM

Cuna Ammnepa, e€ MOyNb U HAIIpaBIICHUE

4.3.5

4.3.6
4.3.7

4.3.8

4.3.9

4.3.10

4.3.11

4.3.12

4.3.13

4.3.14

4.3.15

Cuna JlopeHiia, €€ MOJIyJib U HalpaBJICHUE.
JIBrmokeHue  3apsDKEHHOM — YacTHIbl B
OJTHOPOJIHOM MarHuTHOM Tmone. Pabota

cunel JIopeHna
SIBIIeHUE IEKTPOMArHUTHOW HHAYKIUH
[ToTok BeKTOpa MAarHUTHOM MHAYKLIMU

O/1C nnayKuMu. 3aKOH 3JIEKTPOMArHUTHOM
naaykuun Oapanest

BuxpeBoe anexrpuueckoe moise. IC
UHAYKIUH B TPOBOJHUKE, JBHXKYIIEMCS
MOCTYTATENFHO B OJTHOPOTHOM MarHUTHOM

nose

IIpaBuiio Jlenna

NHayKTUBHOCTD. SIBIEHHE CaMOMHIYKIMH.
O/C camouHIyKIIUU

DOHeprusi MarHUTHOTO TIOJII KATyIIKH C

TOKOM
9J'ICKTPOM3FHI/ITHO€ 110J1e

TexHudyeckne  yCTpOWCTBA:  IMOCTOSIHHBIE
MAarHUTHI, AJIEKTPOMATHUTHI,
ANIEKTPOJIBUTATESTb, YCKOPUTEIH

QJICMCHTAPHBIX YaCTULl, MTHAYKIIHMOHHAA ICYb

[IpakTueckue paboThL. N3yuenne
MarHUTHOTO TOJISI KaTyIIKH C TOKOM.
HUccnenoBanue OelCTBUA  IOCTOSIHHOI'O

Mar"ura Ha paMmKy ¢ TokoM. MccienoBanue



SABJICHUA 3H€KTpOMaFHHTHOﬁ UHAYKIOUA

5.1

KOJIEBAHUA 1 BOJIHBI

##HParH#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE KOJIEBAHU A

Konebarensnass cucrema. CBOOOIHBIE
koneOanus. ['apmoHMueckue KoeOaHus.
[lepuon, wyacrora, amrmuTyga u ¢asa
KOJIeOaHui

[IpyxuHHbIA MasTHUK. MaTemMaThudecKuid
MasITHUK

VYpaBHEHHE TapMOHHMYECKHX KOJIeOaHHI.

Kunemarnueckoe u JUHAMHUYCCKOC

OIMCaHKE KOJIeOATEILHOIO JBHXXCHUA

[IpeBpamenue JHEpPruu npu
FapMOHHYECKUX  KOJeOaHUsX. Cas13b
aAMIUTUTY B KOJIeOaHmi HCXOAHOMN

BCIIMYMHBI C aMIUIMTYJdaMHU KonebaHuii eé

CKOPOCTH U YCKOPEHUs

Konebarenbupiii  koHTYp.  CBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHUs B
UeaTbHOM  KOJIEeOATeNIbHOM  KOHTYpeE.
AHanoruss MeXIy MEXaHHYeCKHMH U
3JIEKTPOMArHUTHBIMH KOJICOAHUSIMHU.

®opmyna Tomcona

3akoH COXPAaHCHUA DHCPIrvur B HACAJIBHOM

KoJIeOaTEILHOM KOHTYPC

BBIHy)K,Z[GHHLIe MeXaHNYECKHE KOIeOaHus.

Pesonanc. Pe3onancunas KpHUBasl.
BrinyxieHHbie IJIEKTPOMAarHUTHBIE
KoseOaHusl.

Ilepemennbiii  TOK.  CHHyCOMJAIBbHBIN
NIEPEMEHHBIH TOK.

Mo1HoCTb IIEPEMEHHOTO TOKa.
AMIIIUTYAHOE U JIEHCTBYIOIIEE 3HAUEHUE

CHJIBI TOKA W HAIIPSIXKCHUA



5.1.10

5.1.11

5.1.12

Tpancdopmarop. IIponsBoacTBo, mepeaayda
U MOTpeOeHNue 3IIEKTPUUECKOW SHEPrHH.
DKOJOTMYECKHE PUCKU MPU MPOU3BOJACTBE
JIEKTPUIECKON SHEpIuu. Kynerypa
WCIIOJIb30BAHUS 3JIEKTPOIHEPT U B

HOBCEIHEBHOU KU3HU

Texnuueckue ycTpoiicTBa: celicMmorpad,
3JIEKTPUYECKUI 3BOHOK, JINHUA

QJICKTpOoIICpCaav

[Ipaktuyeckue pabotel. MccnenoBanue
3aBUCHMOCTH IEpHoJa MajiblX KojeOaHui
Ipy3a Ha HUTU OT JUIMHBI HUTU U MAacChbl
rpysa. MccaenoBanue nepeMeHHOTO TOKa B
LENU U3 IOCIENOBATEIbHO COEAUHEHHBIX

KOHJIEHCATOpa, KaTyIIKU U Pe3UCTOpa

5.2

###ParHH#MEX AHUYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI

5.2.1

5.2.2

523

524

5.2.5

5.2.6

Mexanuyeckue BOJIHBI, YCIJIOBHS
pactpoctpanenus. Ilepuon.  CkopocTh
pactpocTpaHeHus W JJIMHA  BOJIHBIL

HOHepe‘-IHLIC " MPOAOJIbHBIC BOJIHBI

###Part## Nurepdepenuus u audpakmus

MEXaHUYCCKUX BOJIH

3Byk. CkopocTh 3BykKa. ['poMKOCTH 3ByKa.

Bricota Tona. TemOp 3Byka

DONEeKTPOMarHUTHBIE  BOJIHBL. Y CIIOBUSA
U3JIYYCHHUS]  DJIICKTPOMATHUTHBIX  BOJIH.
Bzaumnas opuentanus BektopoB E, B u v

B DJIEKTPOMAarHUTHOU BOJIHE B BaKyyMe

CBoiicTBa  3JIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHe, NPEIIOMIICHUE, MOJSIpU3aNus,
mudpakius, uHTepdepenuus. CkopocTb
JIEKTPOMArHUTHBIX BOJIH

IMxana SJICKTPOMArduTHBIX BOJIH.
[IpuMeHeHHe SNIEKTPOMArHUTHBIX BOJH B

TEXHUKE U OBITY



5.3

5.2.7

5.2.8

5.3.1

5.3.2

5.33

534

5.3.5

5.3.6

5.3.7

5.3.8

HpI/IHHI/IHBI pagruoCBA3N U TCIICBUICHHA.
Pannonoxaum{. aﬂeKTpOMaFHI/ITHOC

3arpsi3HEHUE OKPYKAIOIIEH CpeJibl

TexHu4yeckue ycTpoMCTBa: My3BIKAJIBHBIC
UHCTPYMEHTHI, yJIbTpa3BYKOBas
JUAarHOCTHKa B TEXHUKE W MEIULUHE,
pagap,  paIUONPUEMHHUK,  TEJIEBU30D,

aHTeHHa, TenedoH, CBY-neun

##HPariH#OIITUKA

[IpsAMonrHEHOE pacnpOCTpaHEHUE CBETA
B OIHOpPOJHOM cpene. JIyu cBera

OtpaxeHne cBeTa. 3aKOHBl OTpaXKEHUs
cBeta. [loctpoenne n300pakeHUd B TIOCKOM

3epKase

HpeJ'IOMJ'ICHI/Ie CBETAa. 3aKOHBI TPEIIOMJICHUSA

cBeTa. AOCOITIOTHBIH MOKa3aTeJb
pETOMIICHUS
[TormHoe BHYTpPEHHEE OTpaKEHHE.

HpeHeHLHHﬁ yroj MmOoJHOTO BHYTPCHHETO

OTpPaXXCHUA

Hucnepcusi  cBeta. CHOXHBIA  COCTaB

Oecnoro cBera. L{BeT

Cobuparonie ¥ pacceuBarollie IJUH3HL.
Tonkast nwH3a. DOKYCHOE pACCTOSHUE H
ONTHYEeCKass  cuja  TOHKOW  JIMH3HL
[TocTpoenne n300pakeHU B COOMPAIOTITUX
U pacceuBalOmMX JuH3ax. Dopmyia
TOHKOM &HWH3BEL. YBeIWYeHHEe, J1aBacMoe

JIMH30H

Hpe,I[GJ'IBI IMPUMCHUMOCTHU FeOMCTqueCKOﬁ

OIITHKHU

WNnrepdepennuss cBera.  KorepeHtHble
UCTOYHHUKHU. Ycnosus HaOJIr01eHUS
MaKCHUMYyMOB u MHUHHMYMOB B

UHTep(EepPEeHIIMOHHON KapTHHE OT JBYX



CI/IH(I)aSHI)IX KOI'¢pCHTHBIX HCTOYHUKOB

Hudpakmuss  cera.  JudpakumonHas

peméTka. YcioBue HaOMIOACHUS TIaBHBIX

5.3.9 MaKCHMYMOB npu aJICHAUHU
MOHOXPOMaTHYECKOTO cBeTa Ha
T (HPAKIMOHHYIO PEIIETKY
5.3.10 [Tonsipusanus cBeta
TexHuueckue yCTpOMCTBA: OYKH, JIYIIa,
¢doToanmapar, NPOEKIMOHHBIN ammapar,
5.3.11 MHKPOCKOII, TEIECKOI, BOJIOKOHHAas
OTITHKA, TupaKImoHHAS peméTka,
TIOJISI PO
[IpakTudeckre  pabOTHI. N3mepenue
5310 nokasarens npenomieHus. MccienoBanue

CBOMCTB  W300paXeHW B  JIMH3aX.

Ha6J’IIO,I[CHI/IC JAUCIICPCHUU CBCTA

RJIEMEHTBI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panuubl TPUMEHUMOCTH  KJIACCUYECKOU
MEXaHUKH. [TocTynater TEOpPUHU
OTHOCHUTEILHOCTHU: WHBAapHUAHTHOCTh
MOJAYJSl CKOPOCTH CBE€Ta B BaKyyMe,

MPUHIIMI OTHOCUTEILHOCTH DUHIITEHHA

6.2

6.3

6.4

OTHOCUTEIHLHOCTD OOTHOBPEMCHHOCTH.
3aMe)1J'ICHI/Ie BpEMCHU W  COKpAIICHUC

JUTHHEI
DHEprusi ¥ UMIYJIbC CBOOOHOM YaCTHIIBI

CBs3p Macchl C JHEPrHEW W HMMIYJIbCOM
CBOOOJHOW yacTHULbl. OHEprus IOKOs

CBOOOHOM YaCTULIBI

KBAHTOBAA ®U3UKA

HH#HPar###JIEMEHTBI KBAHTOBOM OITTUKU

7.1

®otonbl. Popmyna [Inanka cBsi3u SHEPrUU
dboToHa C ero 4actoTroil. DHepruss u

uMIynbe GoToHa




7.2

7.3

OTtkpeiTHE U uccaenaoBanue Gotodddekra.
OnBITHI AlT. Croierona. 3aKOHBI
dhoTorddexra

YpaBHeHue OHUHIITENHA IUIA

dotorddekra. «Kpacnas TpaHUIIa»

dhoTtorddexra

7.1.4

Hasnenue ceera. OnbiTel [1.H. Jlebenera

7.1.5

7.2.1

7.2.2

7.2.3

7.2.4

7.2.5

XHUMHUYECKOE NEeHCTBUE CBETA

Texuuueckue ycTpoiicTBa: (HOTORIEMEHT,
¢dboTomaTuuk, COJIHEYHAs Oarapes,

CBETOINO

CTPOEHUME ATOMA

Monens atoma Tomcona. OnbITEI
Pezepdopaa mo ucciie1oBaHui0 CTPOSHUS

aToMa. HnaHeTapHaﬂ MOACIb aTOMa

ITocTynatsl bopa. N3nyyenue u
HOIJIOIEHNEe  (OTOHOB IIpU  HEpexone
aTroMa C OJHOIO YpOBHSA DJHEPrUHM Ha
npyroii. Bunsl ciektpoB. CrekTp ypoBHEN

SHEPTUH aToMa BOJIOPOAA

BoaHoBEIE cBoiicTBa 4dactul. BoJIHBI 1Oe
Bbpoiiis. KopnyckynsipHO-BOJIHOBOM
nyanu3M. Jludpakuus SIEeKTpOHOB Ha

KpHCTaJu1ax

CrioHTaHHOE M BBIHYXJICHHOE HU3JIy4YCHHE.
Y CTpoHCTBO M MPUHIIMIT paOOTHI J1azepa
TexHuuecKkue yCTpONCTBA: CIIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOI), Jia3ep, KBAaHTOBBIN

KOMIIBIOTEP

7.2.6

7.3.1

[Ipaktnueckne  pabotel.  HabOmromenue

JMHEWYaTOro CIeKTpa

ATOMHOE A1PO

Metoabl HaOMIONEHHST W PETUCTpalUU

OJICMCHTAPHBIX YaCTHUI]



7.3.2

7.3.3

7.3.4

OTKpbITHE  PAaIMOAKTUBHOCTH.  OTMBITHI
Peseppopna mo ompeneneHuro cocraBa
paanoakTuBHOTO m3mydeHus. (CBoOKCTBa
anb(da-, Oera-, raMma-m3rydeHus. Bimsaue

PAAUOAKTUBHOCTH HaA JKUBBIC OPIraHU3MbI

OTKppITHE  NOPOTOHA W HEWTpOHA.
Hyxnonnas monens sigpa I'eiizenbepra —
WBanenko. 3apsan szpa. MaccoBoe 4uciio

siapa. 3oTonbl

Anbda-pacnan. ONEeKTPOHHBIN "
MO3UTPOHHBIA  Oera-pacnaj. lNamma-
U3JTy4EHHeE. 3aKOH  paJiMOaKTHBHOTO

pacmaga

7.3.5

7.3.6

7.3.7

7.3.8

7.3.9

7.3.10

OHepruss CBA3M HYKJIOHOB B  sipe.
Snepubie cunbl. Jlepekt macchl sipa
Snepuble peakuuu. JleneHue MU CHHTE3
Anep

Snepusiit peakrop. TepmosnepHbIit
cuHre3. [IpoGieMbl UM  NEPCHEKTHBBI
SAIEPHON  DHEPreTHKU.  DKOJIOTUYECKUE

ACIICKTHI H,HepHOﬁ OHCPICTUKH

OneMmeHTapHble  4dacTuipl.  OTKpbITHE
II03UTPOHA. @yH1aMEHTAIIbHbIE

B3aUMOJICUCTBUS

TexHuueckue  yCcTpoOWCTBAa:  JIO3UMETP,
KaMmepa DBuibcoHa, sAIEpHBIM peakTop,
aToMHas 6om0a

[Ipaktuueckue pabotsl. HMccnenoBanue
TPEKOB YaCTHUI] (o TOTOBBIM

¢dororpadusam)

8.1

8.2

OJIEMEHTBI ACTPOOU3NKU

Bun 3B&mnoro neba. CosBesmus, sipKue

3Bé3I[BI, IJ1aHCThI, UX BUANMOC IBUKCHHUC

Conneunass cucreMa. IlnaHeTsl 3€MHOU



8.3

8.4

8.5

8.6

8.7

TPYIIIIBI. IImaHeTHI-TUTaHThI n ux
CIIYTHUKH, KAPJIMKOBBIC IUIAHCTHI. Manzie

testa COTHEUHON CUCTEMBI

Connne, dotochepa wm  armocdepa.

ConHeuyHast akTUBHOCTD
Wcrouynuk sneprun ConHua u 3B€371

3BE3/bl, HMX OCHOBHBIE XaPAKTEPUCTUKH:
Mmacca, CBETUMOCTb, Paauyc, TEMIIEpaTypa,
150'¢ B3aMOCBSI3b. Jwnarpamma
«CHEKTpPaJIbHBI  KJIACC —  CBETHMOCTBY.
3BE€31bl  TJIABHOM  MOCIIEA0BATENILHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTBY IS

3BE3] IJIaBHOM IIOCJICA0BATCIIbHOCTU

###Par###BHyTpeHHee CTpoeHHe 3BE3L.
COBpeMGHHBIC MMpCACTaBJICHUA (0]
npoucxXokaeHnn M s3pomoruu ConHua u

3BE31. DTanbl )KU3HHA 3BE3]I

Mneunsii  Ilyre — Hama ['anaktuka.
CnupanbHas CTPYKTypa lanaktuxu,
pacnpeneneHue 3BE3N, Ta3a U IBUIM.
Ilonoxenne u pgBuwxenne ConHua B
lanaktuke. Ilmockass wu  cdepuueckas

HOJICUCTEMBI I allakTHKU

8.8

8.9

8.10

Tuner ramaktuk. PaguoranakThky U

KBa3apel. YEpHBIE ABIPHI B AJIpax rajJlakTUK

Bcenennas.  Pacmiupenune  BceneHHOM.
3akoH XaOOsa. Pasz0Oeranue TraJaKTHK.
Bozpact u pamuyc BcenenHoil, Teopus
bonpmioro B3peiBa. Mogens  «ropsuen
Bcenennoi». PenukroBoe usinyuenue

MacmrabHass ~ CTpykTypa  BceneHHOMH.

Meraranaktuka. Hepeménubie mpoOaemMbl

ACTPOHOMUU
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OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYHEHUKA

1. ®usuka, 10 xmace/ Msakumes I'. 4., byxosnes b.b., Corckuit H.H. mox
penakmueii [TapdentoeBoit H.A., AKIMOHEpHOE 00IIIECTBO
«3narensctBo «IIpocBemenney, 2023 r.

2. ®usuka, 11 knacce/ Msikues I'.JI., ByxoBues b.b., Yapyrun B.M. non
penakimueit [lapdentreBoit H.A., AkuinoHepHOe 00111€CTBO

«3narensctBo «lIpocBemenue», 2023 r.

METOINYECKHUE MATEPUAJIbBI J1JISd YYUTEJIA
1. B.A.BonkoB. YHuBepcanbHbIE MOYPOYHBIC pa3paboTku no (usuke.10
knacc.-U.:BAKO, 2019 r.

2. B.A.BonkoB. YHuBepcanbHble NOypOUYHbI€ pa3padboTku 1o gusuke.11

knacc.-1.:BAKO, 2019 r.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
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1. edsoo.ru

2. rech.edu.ru

3. fipi.ru
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