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MMOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHSI Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUW U TpeOOBaHUM K pe3ysbTaTaMm
OCBOEHHUSI OCHOBHOW 00pa30oBaTesibHOW Mporpammel, npenacraBieHHbx B OI'OC
COQO, a Takxke ¢ ydéroMm enepaibHON pabodeil mporpaMMbl BOCIUTaHUS U
KOHLETILIUK TpenojiaBaHus yuyeOHoro npeamera «Duszmka» B o0Opa3oBaTeIbHBIX
OpraHu3anusax Poccuniickon Qenepanuu, peannu3yommux 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 coorBeTcTByeT 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 M3y4YeHHUs (UM3HKKM HAa YPOBHE CPEAHEro OOIIETo
oOpa3oBaHus, MIAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (PM3HKHU: JIUYHOCTHBIE,
MeTanpeIMeTHbIE, MPpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no Qu3MKe BKIIOYALT:

e IUIAHUPYEMbIE PE3YJIbTAThl OCBOCHUS Kypca (PU3UKU Ha Oa30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE 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
3HaHMM 00 okpyskaromiem mupe. [IkoapHbIN Kypc GU3HKN — cUCTEMOOOpa3yOIIni
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XHUMHEH, OUOJIOTHUEH,
busndeckoit reorpadueld u actpoHommen. Mcmonmp3oBaHWE W AKTHUBHOE
npuMeHeHne  (QU3MYECKUX 3HAHWM  OMNpeAeNseT XapakTep ¢ pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJIOTUH B cdepe HHEPreTUKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCa, IMOJIyYEHUS HOBBIX MAaTE€pHaOB C 3a/laHHBIMU CBOMCTBAMU M APYIHX.
W3ydyenue (Pu3MKM BHOCUT OCHOBHOWM BKJaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydYarommxcs, B (HOpMUPOBAHHE YMEHUU MPUMEHSTH
Hay4HBIN METO/ MO3HAHUS MPU BBIMOJHEHUN UMY YUEOHBIX UCCIEOBAHUM.

B ocHoBy kypca ¢usuku mjis ypoBHS cpeaHero oOmiero oOpa3oBaHMs
MOJIOKEH PAJl U, KOTOphlE MOXKHO paccMaTpuUBaTh KakK 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 (U3UKU
o0benMHEH BOKpPYTr (¢u3nyeckux Teopuil. Bemymum B Kypce sBIseTCs
(dbopMUpOBaHUE MPEICTABICHUNA O CTPYKTYpPHBIX YPOBHSIX MaTE€pHH, BELIECTBE U
noJe.

Hoea eymanumapusayuu. EE peanuzauus mnpeanosiaraeT HCIOJIb30BaHUE
TYMAaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HayKH, OCMBICICHUE CBS3M Pa3BUTHUSA
¢u3uKM Cc pa3BUTHEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU H SKOJOTHYECKUMHU MTPOOIEMaAMH.

Hoes  npuxnaonoti uanpaenennocmu. Kypc ¢dusuku mpeamnonaraer
3HAKOMCTBO C LIIMPOKUM KPYIOM 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 IPUPOAOIIOIB30BAHUS U HKOJIOTMYECKOI 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 MPUPOAE, TI'PAHHULAX
NPUMEHUMOCTH TEOpUHM, MJI1 OIUCAHUS €CTECTBEHHO-HAy4YHBIX SIBICHUUH U
MIPOIIECCOB).

CucTeMHO-IeSITeIbHOCTHBIN MOAX0A B Kypce (PU3UKU peamu3yeTcsl Mpexie
BCEro 3a CYET OpPraHU3allUU SKCIEPUMEHTAIBHON JESTeNbHOCTH O0YyYaroU[uXCs.
Jnst  Ga3oBoro ypoBHS Kypca (U3UKM — OTO HCIOJIb30BAHHE CHCTEMBbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M J1a0OpaTopHBIX padoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIUCOK YYEHUYECKUX
MpaKTUYeCKUX padoT. BrifeneHne B yka3aHHOM MepedHe J1abopaTopHBIX pador,
IPOBOJUMBIX JJII KOHTPOJS M  OLEHKH, OCYLIECTBIISIETCS YYaCTHUKaAMU
00pa30BaTeIbHOrO IMpolLecca MCXOAd U3 OCOOCHHOCTEH TIJIaHUPOBAaHUS WU
ocHallleHus kabunera ¢usuku. Ilpu »5>TOM oOecneunBaeTcs OBIAZCHHUE
OOy4YarOIIMMUCS YMEHUSIMU MPOBOJUTH KOCBEHHBIE W3MEPEHHUS, HCCIEAOBAHMS
3aBHCUMOCTEN (PU3NYECKUX BEIUYMH U TOCTAHOBKY OIBITOB 10 TPOBEPKE
IIPEIIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE YAENAETCS PEUICHUI0 pacYETHBIX W KAaueCTBEHHBIX
3anay. [Ipu 3TOM A)ig pacd€THBIX 3a7ad NPUOPUTETOM SIBJIAIOTCS 337a4M C SIBHO
3aJJaHHOM (PU3UYECKON MOJIEIBIO, MO3BOJIAIOIINE IPUMEHATh U3YUYEHHbIE 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 MOJAEIH Uil CUTyalluu MPaKTUKO-
OPUEHTUPOBAHHOTO XapakTepa.

B coorBerctBum ¢ TpeboBanusmu DI'OC COO k wmaTepuasbHO-
TEXHUYECKOMY OOECIEUEeHHI0 Y4YeOHOro Ipolecca 0a30BbIl ypOBEHb Kypca
(bU3HKK Ha yPOBHE CpeHEro 0011ero 00pa3oBaHus JODKEH U3YUYaThCs B YCIOBUSAX
MpeIMETHOro KaOuHeTa (U3HKK WK B YCIOBHUSX HWHTETPUPOBAHHOIO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOIo IuKia. B kaOuHere (U3UKU JOJKHO OBITh
HeoOxoauMoe JnabopatropHoe 00OpyJOBaHHME [UIsl BBIMOJTHEHHUS YKa3aHHBIX B
nporpaMme 1o U3NKe YYCHHMUECKUX MPAKTHUECKUX pabdOT U JIEMOHCTPAIMOHHOE
o0opy10BaHUE.

JleMoHcTpaniuoHHOe  00Opy/iIoBaHHEe (HOPMUPYETCS B COOTBETCTBUU C
OPUHITUTIOM MHUHUMAJIBHON  JOCTaTOYHOCTH W OOECIEYMBAET IMOCTAaHOBKY
MEPEUUCICHHBIX B MporpaMMme 10 (U3UKE KITIOYEBBIX JAEMOHCTpAIUNA IS
UCCJIEIOBAHMSI  M3Y4Yae€MbIX  SIBIIGHUA W  MPOIECCOB, HOMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHHH.

JlabopaTopHoe 000pynOBaHME MJII YUYEHUYECKHX MPAKTUYECKUX padboT
dbopmupyeTcsi B BHJIE TEMAaTHUUECKUX KOMIUIEKTOB M OOECIEYMBAETCS B pacyeTe
OJIHOTO KOMIUJIEKTa Ha JAByX oOydaromuxcsa. TeMarudyeckue KOMIUIEKThI
7a00paToOpHOTO OOOPYNOBAaHUS JOJKHBI OBITh TIOCTPOEHBI HAa KOMILUICKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX IMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HIU(PPOBBIX TaOOPATOPUH.

OCHOBHBIMHU TICJISIMH H3yYeHHs (PU3UKHU B 00IIEM 00pa30BaHUH SBIISIFOTCS:

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

e Ppa3BUTHE MPEJCTABICHUN O HAYYHOM METO/JIC O3HAHUS U (DOPMUPOBAHUE
MCCJIEI0BATEILCKOTO OTHOIICHUS K OKPYIKAIOIIUM SIBIICHUSM;

e (opMupoBaHME HAYYHOTO MHPOBO33PCHHS KaK pe3yibTaTa HW3YYCHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKH;

e (QopmupoBaHue yMeHUI OOBACHATH SBJICHHUS C HCIOJb30BaHUEM
(U3MYeCKUX 3HAaHUH U HAyYHBIX JIOKA3aTeIbCTB;

e (opmMupoBaHue TpenCTAaBICHUNA O PONHM (PU3UKHU IS Pa3BUTHS JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.

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

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



e TpHOOpETEHHE CHUCTEMBI 3HAHUM 00 00mux (bH3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUsIX, BKJTIOYAS 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, MX BIHSHUS Ha OKPYKAIOILYIO
cpeny;

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

e CO3JIaHHE YCJIOBHM JJis Pa3BUTHUS 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 HEJEIIO).

[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 (PU3UYECKUX 3aKOHOB.
ITpuHIUIT COOTBETCTBUS.

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

Jlemoncmpayuu

AHanoroBble W LHUQPPOBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3znes 2. Mexanuka

Tema 1. Kunemamuxa

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

[lepemeltienne, CKOpOCTh (CpelHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCThb) H
YCKOPEHUE MATEpPUAIBbHOW TOYKH, MX HPOECKIMM HA OCHU CHUCTEMbl KOOpJWHAT.
CrnoxeHue nepeMeleHuil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSIMOJIMHEWHOEe JBIKeHue. ['paduku
3aBUCUMOCTH  KOOpDJMHAT, CKOPOCTH, YCKOPEHUsA, NyTH H NEPEMEIICHUS
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,
JIBUKEHHE CHAPAJIOB, LIEITHBIE U PEMEHHBIE NIEPEIAYU.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WUIKOCTPALUMS KUHEMATHUYECKUX XAPAKTEPUCTUK
JIBHKCHUSL.

[IpeoOpazoBanre IBMKEHUHN C UCTIOIB30BAHUEM MIPOCTHIX MEXAaHU3MOB.

[TameHue Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOmronenne ABWKEHHS Teja, OPOIIEHHOrO TMOJ YIJoM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepenne yckopeHus: CBOOOHOTO MaICHHUS.

HamnpaBiienne CKOpOCTH P ABUAKEHUHU 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3ydyeHrne HEpaBHOMEPHOTO JBHKEHHUS C LIEJIbIO ONPEACICHUS MIHOBEHHOM
CKOPOCTH.

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

N3ydeHne NBUKEHUS [IapUKa B BSI3KOU KUIKOCTH.

N3yudenue nBuxkeHUs Tela, OPOIIEHHOTO TOPU30HTAJIBHO.

Tema 2. lunamuka

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

Macca tena. Cuna. [Ipunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
JUIS. MaTEpUAIIbHOM 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 TpeHHs CKOJIbXEHUs U cuiia TpeHus nokosi. Koadduiuent tpenus.
Cuiia conpoTUBIIEHUSI IPU JIBUKEHUU TEJIa B dKUJKOCTH WIIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE IBHKEHUE a0COIIOTHO TBEPOTO TeNa.

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

TexHn4eckne yCTpOWCTBA M MPAKTHYECKOE IPUMEHCHHUE: MOIUIUITHUKH,
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 yCKOPpEHHOM IOAbEME U NIAJICHUH.

CpaBHEHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbXEHUSI.

VYcioBus paBHOBECHUs TBEPAOTO Tea. Buabl paBHOBECHS.

Yyenuueckuii sxkcnepumenm, 1abopamopusie pabomul

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

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass sHeprusi MaTepuaJbHOW TOUYKM. Teopema 00 H3MEHEHUH
KUHETUYECKON SHEPTUM.

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

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

Yapyrue u Heynpyrue CTOJIKHOBECHHUSL.

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, nabopamopsie pabomul

N3yuyenue aOCOMIOTHO HEYNPYTOro yAapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSHBIX MAasTHUKOB.

UccnenoBanue cBsi3M pabOThl CHUJIbI ¢ U3MEHEHHEM MEXaHUYECKOW IHEPTUH
TeJIa Ha IPUMEPE PACTSIKECHUSI PE3UHOBOTO KIyTa.

Paznen 3. MogekyasipHas Gu3nKa 1 TEePMOJAMHAMUKA

Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYJIIPHO-KMHETUYECKOW TEOPUH U MX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. Juddysus. Xapaxtep IBUKEHUS U
B3aHMOJICMCTBUSL YacTUL] BelIleCTBA. Monenn CTpOEHUs Ta30B, KUJIKOCTEU H
TBEPJIBIX TENT U 0OBSICHEHWE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojielieid. Macca u
pasmepsl Mosiekyil. KonnuectBo BemiectBa. [loctosiHaas ABoraapo.

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



Mopens  uneanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETHMYECKOW TEOpPUHM HACaIbHOro raza. AOCONIIOTHAas TeMmIliepaTypa Kak Mepa
CpelHEel KWHETUYECKOM SHEpPruM TEIUIOBOro JABMKEeHMs wvacTtul rasa. lllkama
temneparyp KeneBuna. ['a3oBble 3akoHbI. YpaBHeHHMe MenaeneeBa—Kianenpona.
3akon JlanbroHa. M3omponiecchl B UACAIBLHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BemecTBa. ['paduueckoe mpencraBieHrne H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckre yCTpOICTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnwITHI, JOKAa3bIBAIOIINE JHUCKPETHOE CTPOCHUE BemIecTBa, ¢oTorpaduu
MOJIEKYJI OPTaHUYECKUX COECTMHEHUM.

OnpiThl 10 U PY3UN KUAKOCTEN U ra3oB.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogens onbita lTepHa.

OnbITHI, JIOKA3bIBAIOIIIHE CYyIlIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aMMOJICHCTBHS.

Monens, miuTocTpupyomas Ipupoay AaBiI€HHUs ra3a Ha CTEHKU COCY/a.

OnpIThl, WUIIOCTPUPYIOIIME YpaBHEHUE COCTOSHUS HJICAIbHOTO Tasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

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

HccnenoBanne 3aBUCUMOCTH MEXKIY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmooOuHaMuKu

TepmonuHamMuueckas cucreMa. BHyTpeHHsst HEprusi TepMOAMHAMUYECKON
CUCTEMBI U c1oco0bI €€ n3meHenus. KonnuecTBo TemioTel U pabota. BHyTpeHHsIs
SHEpPrusi  OJAHOATOMHOTO  HJealbHOrO0  raza. Buasl  Temionepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyYeHUE. Y IeJIbHAsI TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEMIOTh NpH TEIIoNepeaye.

[Tonsitue 06 ammabatHom mpouecce. [lepBbiii 3aKOH TEPMOJIMHAMUKHU.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHU K u3ompoieccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoarHaMuKu. HeoOpaTuMoCTh IPOIIECCOB B IIPUPOJIE.

TeroBble  mamwmHbl.  [IpuHOUNBI ~ AEHCTBHUS  TEIUIOBBIX  MalllWH.
[IpeoOpa3zoBanus SHEpPruM B TEIUIOBbIX MamuHax. KoapduiMeHT mone3Horo
nerictBust TerioBod MamuHbl. [{ukn KapHo u ero ko3ppuUMEHT MOJIE3HOTO
JNEUCTBUA. DKOJIOTMYECKUE MPOOJIEMbI TEIIIOIHEPT€TUKH.



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

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW HSHEpPruM Teja IMPU COBEPIICHUU PabOThI: BBUIET
npoOku u3 OYTBUTKM TIOJI JCUCTBHEM CXXATOTO BO3/yXa, HarpeBaHue 3Qupa B
JaTYHHOU TPyOKe MyTEM TpeHHs (BUICOJEMOHCTPAIINS).

N3meHeHne BHYTpEHHEN SHEPruu (TeMIIepaTyphbl) Teaa IpH TeIlonepeaaye.

OneiT MO anuabaTHOMY pAacCIIMPEHUI0 BoO3AyXa (OMBIT € BO3AYLIHBIM
OTHHUBOM).

Mogenu napoBoil TypOUHBI, JBUTATENSE BHYTPEHHETO CrOpaHusi, pEaKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, nabopamopuvie pabonul

N3mepenue yaenbHOU TENI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazogvie nepexoovl

[TapooOpa3oBanue u koHmeHcanus. Vcmapenue u kuneHue. AOCONIOTHAS U
OTHOCUTEJIbHAsA BJIAXHOCTh BO31ayxa. HaceineHHsld mnap. YaenbHas TeEIUIOTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUSI OT JAABJICHHUS.

TBépnoe Teno. Kpucrannmueckue u amopubie Tena. AHU30TPONMS CBOMCTB
kpuctaiioB. Kuakue kpucrauibl. CoBpeMmeHHblE Marepuaiibl. [lmaBienue u
KpUcTaJIu3anus. Y 1eapHas TerioTa miaBienus. Cyonumanusi.

VYpaBHeHHe TEII0BOro OanaHca.

TexHuyeckre yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU IMOJTYyUYEHUSI COBPEMEHHBIX MaTEpPUAJOB, B
TOM YHCJIE HAHOMATEPUAJTIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HAaCHIIEHHBIX TAPOB.

Kunenuve npu noHWKEHHOM J1aBJICHUU.

Crioco0bl U3MEPEHUS BIIAYKHOCTH.

HaOnronenue HarpeBaHus U IUJIaBJICHUS! KPUCTAILTMYECKOTO BEILIECTRA.

JleMOHCTpanusi KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mMepeHne OTHOCUTENBHOM BIAXKHOCTH BO31yXa.

Pasznen 4. daekrpoanHamMuka
Tema 1. dnexkmpocmamuxa
OnekTpu3auust TeNa. OJEKTPUYECKH 3apsan. JBa BuAa 3IEKTPUUYECKUX
3apsaoB. [IpOBOJHUKM, TUANEKTPUKKA W TOJYINPOBOJHUKH. 3aKOH COXpaHEHUs
AIIEKTPUYECKOTO 3apsija.
BsaumoneiictBue 3apanoB. 3akoH Kyiiona. ToueuHblil 3JIEKTPUYECKHI 3apsi.
Onextpudeckoe mnose. Hampsok€HHOCTh  3yiekTprueckoro mois. IIpuHnun



CYIEPIO3ULIHN SJIEKTPUUYECKUX MOJIEN. JIMHMM Hanps>KEHHOCTH AJIEKTPUYECKOTO
OJISL.

PaGora cun  anekrpocraruueckoro  mojs.  I[lorenmuman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM W JUANEKTPUKU B IBJIEKTPOCTATUYECKOM IIOJIE.
JnanexTpryeckas MpOHULAEMOCTb.

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

TexHuuecknue yCTPOMCTBA M IIPAKTUUYECKOE IIPUMEHEHHUE: DIIEKTPOCKOIL,
AIIEKTPOMETpP, dBJIEKTpOCTaTHYeCKas 3alluTa, 3a3eMJICHHE JJIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAIBHBIN anmnapar, CTpyHHbINA 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.

DNEKTPUYECKOE COMPOTUBIICHHUE. Y AEIbHOE COIMPOTUBICHUE BEILECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIAHHOE COEIMHEHUE TTPOBOIHUKOB.

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

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

ONEeKTpOHHAs  IPOBOJAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBIIEHUS METAJJIOB OT TemIepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUUeCcKuid TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TomynmpoBOIHUKH. CoOcTBeHHas 151 IpUMECHast IIPOBOJIUMOCTh
NoJIynpoBOJHUKOB. CBoiicTBa p—n-niepexoa. [1omynpoBoIHUKOBBIE TPUOOPHI.

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



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

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE TNPUMEHEHHE: aMIEPMETD,
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.

[Ipsamoe wW3MepeHue DdIEeKTPOABWKYIIEH cuibl. KopoTkoe 3aMblkaHue
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 OCyIIECTBISETCA C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3CH C KypcaMHM MaTE€MAaTHKH,
Ouonoruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meocnpeomemnvle nowsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAay4YHOTO
MO3HAHUS: SIBJICHWE, HAay4yHBIM (akT, rumore3a, Guznyueckas BEIWYWHA, 3aKOH,
Teopusi, HAOIIOJIEHNE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIETh, U3BMEPEHUE.

Mamemamuxa: pemieHne CHUCTEMbl ypaBHEHUUW, JWHEHHas (QyHKIHS,
napaboa, rumepOosna, ux rpaguKu ¥ CBOWCTBA, TPUTOHOMETPUYECKHE (PYHKITUU:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE 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
BELIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEH U



ra3oB, JJIEKTPHUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJIMTHYECKAS AUCCOLMALNS,
raJibBaHHKa.

l'eoepaghus: B1axXHOCTb BO3/lyXa, BETPhI, 0ApPOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
YYET TPEHHUS B TEXHUKE, MMOIAUIMITHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHHUS
UMITyJIbCa B TEXHHUKE (pakeTa, BOJOMET U JIpyTHE), ABUraTEIb BHYTPEHHETO
Cropanusi, maposasi TypOrHa, ObITOBOM XOJIOJUIBHUK, KOHJIUIIMOHED, TEXHOJIOTUU
MOJIyYEHHUS] COBPEMEHHBIX MATEpPHAIIOB, B TOM YHKCIE€ HAHOMATEpPHAIIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIbHBIE puoOpHI,
AIEKTPOOCBETUTEINbHBIEC TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JaekTpoauHamMuka

Tema 3. Macnummnoe noe. In1eKmpoMacHUMHAA UHOYKUUA

[TocTosiHHBIE ~ MarHuThl.  B3auMOAEHUCTBHE  IIOCTOSSHHBIX ~ MAarHUTOB.
MarnutHoe mnose. Bexkrop marHuTHOM wuWHAYKOMH. [IpuHIMND cynepno3uuun
MarHuTHBIX nosied. JInHuM MarHuTHOM HMHAYKIWU. KapTuHa TUHWUNA MarHUTHOW
WHIYKIUHU TOJISI HOCTOSSHHBIX MAarHUTOB.

MarauTHoe TIOJ€ TPOBOJHUKA C TOKOM. KapTuHa JWMHUN WHIYKIUH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOrO MPOBOJHHUKA M 3aMKHYTOT'O KOJIBLIEBOTO
MPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT OpcTena. BzanmoielicTBue mpoBOJHUKOB €
TOKOM.

Cuna AMnepa, €€ MOJlyJib U HaIIpaBJICHUE.

Cuna Jlopenua, e€ MOqysb U HampaBlIeHUE. [[BUKEHNE 3apsIKEHHON YaCTHULIbI
B OJIHOPOJIHOM MarHuTHoM mnose. Pabora cuibl JlopeHna.

SIBmeHne 2EKTpOMAarHWTHOM HMHAYKUMU. [IOTOK BEeKTOpa MarHWTHOM
WHIYKIUU. DJIEKTPOJBIKYILAsE CWia HWHIAYKIWU. 3aKOH 3JIEKTPOMarHUTHOU
nHaykiuu dapajes.

BuxpeBoe anekTpuyeckoe IMoje. IICKTPOABMKYIIAS CHJIAa HWHAYKUIUU B
MIPOBOJTHHUKE, IBUKYIIEMCS MTOCTYIATENBHO B OJJHOPOAHOM MarHuTHOM MOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIIEHME CaMOMHIYKIMHU. OJEKTPOJBIXKYIAs CHia
CaMOMHIYKIIUH.

DHEpPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DNEeKTPOMArHUTHOE MOJIE.

TexHuyeckue yCTpOHWCTBA M NPAKTUYECKOE MPUMEHEHHE: TMOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOIABUraTEb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YacTUll, UHIYKIIMOHHAS 1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOT'O ITy4YKa MarHUTHBIM I1OJIEM.

JIvHUY MHIYKIUY MAarHATHOTO TOJIS.

B3anmopencTBue 1ByX IPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

JlevictBue cuibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBiIeHME PTIEKTPOMAarHUTHON MHIYKLUH.

ITpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJBUKYIIEH CUJIBI MHIYKIHUHU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBiIeHME CAaMOMHIYKIIUH.

Yyenuueckuii sxcnepumenm, nabopamopusie padbomul

N3y4yeHrne MarHuTHOTrO TMOJIsl KATYIIKH C TOKOM.

HccnenoBanne AeUCTBUA OCTOSTHHOTO MAarHUTa HAa PaMKy C TOKOM.

HccnenoBanue sSBICHUS 3JICKTPOMAarHUTHOM MHIYKLHH.

Paszgeu S. KoJsieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHble Koaneoanus

Konebarenbnas  cucrema. CBOOOIHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonnyeckue kosnebanus. [lepuoa, vacrora, ammumuryga v (aza KoseOaHUM.
[IpyXUHHBIA MasSTHUK. MareMaTU4ecKuil MasTHUK. YpPaBHEHHE TapMOHUYECKUX
kosebanwmii. [IpeBparenue HEPTruu IpU TAPMOHUYECKUX KOJICOaHUSX.

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

[IpencraBnenue o 3aTyxarolmux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoseOanus. Pezonanc. BeHYKIeHHBIE SJIEKTPOMArHUTHBIE KOJIeOaHMsI.

[lepemennpiii TOK. CHUHYyCOMAAQIbHBIM NEPEMEHHbIA TOK. MOIIHOCTD
MIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpPsHKEHUS.

Tpanchopmarop. IlponsBoacTBo, nepegada M MOTpeOICHNUE IIEKTPUIECKON
SHEPIruM. JKOJOTMYECKUE PUCKU MPHU MPOU3BOJICTBE AIEKTpo3HEeprun. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTIUU B TOBCETHEBHOM KU3HMU.

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

Jlemoncmpayuu

UccnenoBanre mnapaMeTpoB KoJjieOAaTeNbHOW CHUCTEMBI (TIPYKUHHBIA WM
MaTeMaTUYECKUI MasiTHUK).



Hab6mronenue 3aTyxarmmx KojaeOaHmii.

HccnenoBanne CBOMCTB BBIHYXICHHBIX KOJIEOAHU.

HabGmtonenue pe3onanca.

CB0OOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUSI.

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

Pe3sonanc nmnpum mocimenoBaTeNbHOM COENMHEHWUM PE3UCTOPA, KATyLIKH
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb JIMHUY 3JIEKTPONEPEIAUN.

Yuenuueckuii sxkcnepumenm, nabopamopnsie pabomul

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

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

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBIE 60IHbL

MexaHnuueckue BOJHBI, yciaoBusi pacnpoctpanenus. llepuoa. CkopocTb
pacrnpocTpaHeHusT W JJIMHa BOJIHBL. [lomepeuHble W TPOJOJIBHBIE BOJIHBI.
HNuTtepdepeHus u Auppakiuus MEXaHUYECKUX BOJIH.

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

DNEeKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanusa BekropoB E, B, V B anektpomarautHoit BoinHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXCHUE, MPEIOMIICHUE, MOoJsipu3anus, Tudpakuus,
unTepdepeHius. CKopocTb dJEKTPOMArHUTHBIX BOJIH.

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

[TpyuHIMIIBI pagUOCBA3H U TeNeBUACHUA. Paguonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuuecKue yCTPONCTBA M MNPAKTUUYECKOE NPUMEHEHHUE: MY3bIKAJIbHbBIE
MHCTPYMEHTHI, YJIbTPA3BYKOBAsl MAarHOCTHKAa B TEXHUKE M MEIMIIMHE, pajaap,
paaronpuéMHUK, TeIEBU30p, aHTeHHa, Tenedon, CBY-meys.

Llemoncmpayuu

OOpazoBaHue U pacCpPOCTPAHEHHUE MOMEPEUYHBIX U MPOIOJIbHBIX BOJIH.

Koneobmromieecs Teno Kak HCTOYHUK 3BYKa.

HabGnronenue orpaxeHus: M NpeJoMIICHHS] MEXaHUYECKUX BOJIH.

Habmtonenue narepdepeHunu u Aupakiiny MEXaHMYECKUX BOJH.

3BYKOBOI pEe30HAHC.

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



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

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. IIpsMoMHENWHOE pacnpoOCTPaHEHUE CBETA B
oaHOpOoIHOM 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. [IpenenpHbli yroja MNOJHOIO
BHYTPEHHETO OTPaKECHHUSI.

Hucnepcus ceeta. CinoxxHbIN cocTtaB Oenoro cBeta. [IBer.

ColOuparomue U pacceuBaromde JuH3BL. ToHKas JuH3a. DOKycHOe
pacCcTOsSIHUE W ONTHUYeCKash Cujia TOHKOM JMH3bL. [locTpoeHue u300pakeHHil B
coOMparolux U paccerBarolux JuH3ax. Dopmysia TOHKOW JUH3BI. Y BEJIHYEHUE,
JlaBAEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. HWurtepdepenius cBera. KorepeHTHble HCTOYHUKHU.
VYcnoBus HaOMOAEHUST MaKCUMyMOB M MHHUMYMOB B HHTephEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxkuusa cBera. JudpakimoHHas pemérka. YCJIOBHE HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM  TAJE€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PAKIIMOHHYIO PEMIETKY.

[Tonspuzanus ceera.

TexHuyeckre yCTpPOMCTBA M NPAKTHUUECKOE MPUMEHEHHUE: OYKH, JIyIa,
doToamnmapar, TPOSKIIMOHHBIA almapaT, MHKPOCKON, TEJIECKOI, BOJOKOHHAS
OITHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE paclpocTpaHEeHHe, OTPAKEHUE U TMPEJIOMJICHHE CBETA.
OnTuyeckue nprudOpHI.

[TonHOE BHYyTpeHHEE OoTpaxkeHue. Mojiesib CBETOBOAA.

HccnenoBanue cBONCTB N300pakeHU B JTHH3AX.

Mopenu MUKpPOCKOIIa, TeJIeCKomna.

HaGmonenne natepdepeHnm crera.

HaOmronenue audpakiuu cBera.

Habnronenue aucrepcuu cBeTa.

[Tonydenue cnekTpa ¢ MOMOUIBIO IPU3MBI.

[Tonyyenue cniekTpa ¢ MOMOIIbI0 TUGPAKIUOHHON PEIIETKH.

HabGnronenue nonasipu3anuu CBETa.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomul



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

Pa3znesn 6. OcHOBBI CIeIUAJIBLHONH TEOPUH OTHOCHUTEIbHOCTH
I'panuubl  NPUMEHUMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynatel
CIEUHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJSL CKOPOCTH
CBETa B BAaKyyM€, IPUHLMI OTHOCUTEIIbHOCTH DUHILITEIHA.
OTHOCUTENBHOCTh OJIHOBPEMEHHOCTU. 3aMEAJICHUE BPEMEHU U COKpAILCHHE
JUTUHBI.
DHeprus U UMIYJIbC PENATUBUCTCKON YaCTUIIBI.

CBs13b Macchl C 3H€pFHGﬁ U UMITYJIbCOM pGHHTHBHCTCKOﬁ YaCTHUIIbI. 9Hepm;{
IIOKO4.

Paznen 7. KBantoBasi pusuka

Tema 1. Dnemenmol KGAHMOBOU ONMUKU

®ortonsl. ®opmyna [1nanka cBsizu 3Hepruu (HOTOHA C €r0 YaCTOTOM. DHEprus
Y UMITYJIbC (POTOHA.

Otkpeitre u uccinenoBanue Gororddexra. Onwitel A. I'. CToneroBa. 3aKOHBI
dbotordpdexra. YpaBuenue DunimTeitHa st hoToddpdekra. «KpacHas rpaHunar»
dboTorddexra.

Jasnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE NPUMEHEHHE: (OTOIIEMEHT,
dboTomaTUMK, cCoTHEUHAas OaTapes, CBETOANO/I.

Jlemoncmpayuu

®o1o3dh(DHEeKT Ha YCTAaHOBKE C IIMHKOBOW IJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO (poToadekTa.

Ceeroauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHHio o -4acTHII.
[Imanerapnas Mmogmens aroma. lloctynater bopa. U3nydyenune wu mnornounieHue
(GOTOHOB MpU MEpexo/ie aToMa C OJHOTO YPOBHS SHEPrHMHM Ha Jpyroil. Bumel
cnekTpoB. CIEKTp YPOBHEW dHEPTUU aTOMa BOJIOPOIA.

BonnoBeie cBoiicTBa yactull. Bosnsl ne bpoitnsa. KopryckynsipHO-BOJIHOBOM
JTyaJin3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHruecKkue yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHHE: CIEKTPabHbBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIM KOMIBIOTED.



Jlemoncmpayuu

Mopnens onbita Pesepdopna.

Ornpenenenue JUIMHBI BOJIHBI J1a3epa.

HaGnronenue TuHeHyaThIX CIEKTPOB U3TyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

HabnroaeHne nuHeyaToro CrexkTpa.

Tema 3. Amommnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIINE CJIOKHOCTh CTpPOCHHUS sAnpa. OTKpbITHE
paauoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuro  cocraBa
pannoakTuBHOrO wu3nMydeHus. CBoiictBa anbga-, Oera-, ramma-u3Iy4dCHHs.
BiusiHME pagOaKTUBHOCTH Ha KUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpoTOHA W HeuTpoHa. Hykionnas moxens sigpa I'eitzenOepra—
NBanenko. 3apsan sapa. Maccosoe uncio sapa. M3oromnsl.

Anbda-pacniaf. OJEKTPOHHBIA H TO3UTPOHHBIA Oera-pacmaa. [amma-
U3JIy4eHHe. 3aKOH PaJIMOAaKTUBHOIO pacraja.

OHeprusi CBsI3U HYKJIOHOB B sifjpe. SnepHbie cuiibl. [ledekT macchl sapa.

SlnepHble peakuuu. JleneHue U CUHTES sIep.

SAnepnsiii peaktop. Tepmosiaepusiii cuHTe3. [IpoGnemMbl U TEPCHEKTHUBHI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKTHI SIACPHON SJHEPTETUKHU.

DneMeHTapHble YacTullbl. OTKPBITHE MTO3UTPOHA.

MeTtob! HaOMIOIEHUS U pETUCTPALK 3JIEMEHTAPHBIX YACTHII.

dyH1aMeHTanbHbIe B3auMoieicTBUs. EqUHCTBO u3nueckoil KapTUHBI MUpA.

TexHuyeckue yCcTpoMCTBAa U NPAKTHUYECKOE MPUMEHEHHUE: T03UMETP, Kamepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TUMK MOHU3UPYIOLINX YACTHLL.

Yuenuueckuii sxcnepumenm, nabopamopusie padbomul

HccnenoBanne TpEKOB YacTHI] (110 TOTOBBIM (OTOrpadusim).

Paznen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIUKH

Oransl pa3BUTHs acTpoHOMUU. [IpruKnagHOEe 1 MUPOBO33PEHYECKOE 3HAUEHNE
aCTPOHOMMH.

Bun 3BénmHoro nHeba. Co3Be3ausi, spKuUe 3BE3NBI, IUIAHETHI, UX BHIMMOC
JIBU>KCHUE.

ConHeunas cucrema.

Connue. ConHeunast akTUBHOCTb. McrouHuk sHeprum ConHOa MU 3BE3N.
3BE3BI, UX OCHOBHBIC XApAKTEPUCTHUKHU. J(MarpaMma «CIEKTpPaJbHBIM KIacc —
CBETUMOCTBY». 3BE3Ibl TJIABHOM IOCIEAOBATEIBHOCTA. 3aBUCHMOCTh «Macca —
CBETHUMOCTBY» JIsI 3BE3] TJIABHOW MOCIENOBATEIbHOCTU. 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
IN'anaxktuke. Tunel raaktuk. Paguoranaktuku u kBaszapsl. UEpHBIE ABIPHI B sapax
rajaKkTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00ia. Pazberanue rajakTuk.
Teopus bonpmoro B3psiBa. PeIMKTOBOE U3ITyYEHHUE.

Macmrabnas ctpykrypa Beenennoit. Metaranakruka.

Hepeménnpie mpobieMbl aCTPOHOMHUHU.

Yuenuuecxkue nabnooenus

HaOnroenusi HeBOOPYKEHHBIM TJIa30M C HUCMOJIb30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUHN JJI ONpeIeNIeHUs TOJIOXKEHUSI HEeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHBIE CO3Be31usl CeBEpHOIro NMOMYIIAPUS U APKUE 3BE3/IBI.

Hab6mronenus B teneckon JlyHsl, minanet, Mueunoro Ilytu.

O6o0maroniee NOBTOPEeHUE

Ponp ¢u3uku W acTpOHOMHUHM B DKOHOMHYECKOM, TEXHOJOTHYECKOM,
COIMAILHOM M ATUYECKOM cpepax AesATeTLHOCTH YEJIOBEKa, POJb U MECTO (DU3UKHU
Y aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHOM KapTUHE MUPA, poJib (U3HUUECKON TEOPUHU
B (opMHUpOBaHMM TPEACTABICHUNA O (PUIHMYECKON KapTUHE MHpPA, MECTO
(bu3nYeCKOl KapTUHBI MHUpa B OOIIEM PSTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTABJICHUHN O TIPUPO/IE.

MesxknpeaMeTHblie CBA3H

N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce oCyIIeCTBIISIETCS C
YUYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3CH C KypcaMuM MaTE€MAaTHKH,
Ounonoruu, XuMuM, reorpaduu ¥ TEXHOJIOTHH.

Meocnpeomemuvle nowsimusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAay4YHOTO
MO3HAHUS: SBJICHWE, HAay4YHBIM (akT, rumoresza, (u3nyeckas BeIWYWHA, 3aKOH,
Teopusi, HaOII0/IEHHE, SKCIIEPUMEHT, MOJISTTUPOBAHUE, MOJIEh, U3BMEPEHUE.

Mamemamuka: pemieHHE CHCTEMBI YPABHEHUH, TPUTOHOMETPUUYECKUE
GyHKIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXJECTBO, BEKTOPBI U UX MPOCKLIHUH HA OCH KOOPIAWHAT, CIIOKECHHUE BEKTOPOB,
MPOU3BOJHBIC DJEMEHTAPHBIX (YHKIUH, MPU3HAKU TMOAO0OUS TPEyTOJIHLHUKOB,
onpeesIeHne IOMIAIU TIIOCKUX (GUryp u oobéMa Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW MpHUPOJE, KoJieOaTelbHbIC
JIBUOKCHUS B KUBOW MPUPOJE, ONTUYECKUE SABJICHUSA B )KUBOM MPUPOJE, JCUCTBUE
paavanyy Ha )KUBBIE OPTraHU3MBI.

Xumus: CTpOCHUE aTOMOB M MOJIEKYJI, KPUCTAIUIMYECKAsA CTPYKTypa TBEPABIX
TeJ, MEXaHU3Mbl OOpa30BaHUS KPUCTAIMYECKOM PEMIETKU, CHEKTPaTIbHBIN
aHaJn3.



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

Texnonoeus: JAHUM DIEKTPONEPENAY, TEHEPATOpP NEPEMEHHOrO TOKa,
AIIEKTPOJBUTATENlb, MHAYKIMOHHAS I€4b, pajap, paguoONpUEMHHK, TEJIEBU30D,
antenHa, tenedon, CBU-meupb, MpOEKIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
coJiHeYHas 6arapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

OcBoenue ydeOHOTO mpenmera «®Du3HMKa» HA YPOBHE CPEIHErO OOIIETro
oOpa3zoBanus (0a30BBI YPOBEHB) JOJKHO OOECIEUUTHh TOCTHIKEHUE CIIETYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTCIIbHBIX PE3yJIbTATOB.

JINYHOCTHBIE PE3YJIBTATDI

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHHUS y4eOHOTro npeamera « OU3uKay AOJKHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOY4YalOIIMUXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3UIIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIl{, TO3UTHBHBIX BHYTPCHHHX  YOCXKICHHH, COOTBETCTBYIOIIHNX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIeCTBa, PACIIUPEHUE KU3HEHHOTO
OIbITA U OIbITA JEATEIBHOCTH B MPOLIECCE Peaau3alii OCHOBHBIX HAIPaBIICHUU
BOCHUTATENIbHOMN JAEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMH 00YUYaOMIEerocsi KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

NPUHATHE  TPATUIMOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTHUUYECKUX U
JIEMOKPATHUYECKUX LIECHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEpPECAX IPa)KJaHCKOIrO
oOIIeCTBa, y4aCTBOBATh B CAMOYIIPABICHUHN B 00pa30BaTeIbHON OpraHu3alluu;

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 TPaKTaHCKOH WUJICHTUYHOCTH,
MaTpUOTU3MA;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHHMBAaTh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U LICHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO Oy MyIIErO;

4) 3cTeTHYECKOr0 BOCIIUTAHMSA:

ACTETUYECKOE OTHOUIEHHWE K MUPY, BKJIFOYasl 3CTETUKY HAYYHOI'O TBOPYECTBA,
npucyIiero Gu3nyecko HaykKe;



S) TpyA0BOro BOCIIUTAHUS:

WHTEpPEC K pa3InyHbIM cdepaMm MnpodhecCHOHANBHON AESTEIBHOCTH, B TOM
YHClie CBSI3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpIIATh OCO3HAHHBINA BHIOOP
Oyyuieit mpodeccun U peaaru30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC ILJIaHbL;

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

6) PK0JIOrHYeCKOro BOCIIUTAHUS

c(hOpPMHUPOBAHHOCTh JKOJIOTHUECKOW KYJIbTYpPbI, OCO3HaHHE TJI00aIbHOTO
XapakTepa FKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHKUE U OCYIIECTBJIEHUE ICMCTBUI B OKPYKAIOIIEH CPEJIe HA OCHOBE
3HAHUS LEJIECH YCTOMUYMBOIO Pa3BUTHS YEJIOBEYECTBA,;

pacHIMpeHUe OIbITa JeATEIbHOCTH HKOJOTHYECKON HaIMpaBJICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH TI0 (PU3HUKE;

7) 1eHHOCTH HAYYHOT' 0 MO3HAHUS:

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

OCO3HAHHME IIEHHOCTHM HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IIpoOIlecce
u3ydyeHus: (U3UKU  OCYIIECTBJISITH  MPOEKTHYHD U HCCIEI0BATEIbCKYIO
NEeATEeNbHOCTh MHAUBUAYAJIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornyeckue JaeiicTBUA:
CaMOCTOSITeIbHO  (OPMYJIMpOBaTh W aKTyaJIM3UpPOBaTh  MPoOJIEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpEAEHsATh LENU ACATEIIbHOCTH, 3aJaBaTh IMAPAMETPbl U KPUTEPUU HX
JIOCTHIKCHMS,
BBISIBJISAITH  3aKOHOMEPHOCTH W MPOTHUBOPEYMSI B  pacCMaTPUBAEMBIX
(bU3UYECKUX SBICHUSAX;
pa3palatrhiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YUYETOM aHaIM3a MUMEIOIINXCS
MAaTE€PUAIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B JICATEIIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCIICICTBUI JIESITEIbHOCTH;
KOOPJAMHUPOBATh M  BBHIMIONHATH pabOTy B YCIOBUSX  PeaJIbHOTO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS;
Pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
ba3oBbie ucciaenoBare/bCKUe JeliCTBHUA:
BJIAJICTh HAYYHOW TEPMHUHOJIOTHEW, KIIOYEBBIMU IMOHATHUSIMHU W METOJAAMH
(bu3nYecKoil HayKH;



BJIAJICTh HABBIKAMU y4E€OHO-HCCIICIOBATEIBCKON M MPOCKTHOMN NEITeIbHOCTH
B 00siact (pU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IMOUCKY
METOJIOB pelieHus 3aaad (U3MUECKOTO COJNEpKaHWs, MPUMEHEHHUIO Pa3IMYHbIX
METO/IOB ITO3HAHHSI,

BIAJCTh BHJIAMH JCATEIHHOCTH TIO TIOJYYEHUIO HOBOTO 3HAHUS, €T0
WHTEPIpETAlUU, MPEeoOpa3oBaHUI0 M TPUMEHEHUIO B PAa3IMYHBIX Yy4eOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MPOSKTOB B 00J1aCTH (DU3HUKY;

BBISIBIISITh NIPUUMHHO-CIIEJICTBEHHBIE CBSI3M M aKTyaJIM3UPOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pelIeHHs, HaXOAWTh apTyMEHTHI JUIS J0Ka3aTelbCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUHU PEIIICHHUS,

aHAM3UPOBATh TIONYYCHHBIC B XOJE PEIICHHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIUPOBaTh COOCTBEHHBIE 3aJaul B 00pa30oBaTEIbHOM
JEATETHPHOCTH, B TOM YHCIIC TIPU U3YICHUH (PU3HKHU;

JaBaTh OIICHKY HOBBIM CUTYallUsM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTHh 3HaHWUsA 1O (HU3MKEe B MPAKTHYECKYl0 001acTh
KU3HEICATCIIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE UJCH, NIPEIaraTh OpUTHHAIBHBIC TTOAXOBI U PEIICHHUS,

CTaBUTH MIPOOJIEMBI U 33/1a4H, IOMyCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

Pabora c nndopmanueii:

BJIQ/ICTh HABBIKAMH TMOJY4YCHHUS WHPOPMAIUU (PU3NIECKOTO CONCPIKAHUS U3
HUCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSATEIHLHO OCYIIECTBIIATh IIOWCK, aHAJM3,
CUCTEMATU3AIMI0 W HMHTEPIPETAi0O WHGOPMAIIMN Pa3TUYHBIX BHIOB U (HOpM
MIPE/ICTaBIICHNUS,

OLIEHUBATh JOCTOBEPHOCTHh HH()OPMAIIHH;

UCIIOJIB30BaTh  CpeJACTBa  WH(MOPMAIIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OpPTaHU3AIIMOHHBIX
3a1ad ¢ CcoOmoJieHneM TpeOOBaHUN HOPrOHOMHUKH, TEXHUKH O€30IacHOCTH,
TUTUCHBI, pecypcocOepeKeHHUs, TPABOBBIX © OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThI (PM3MUECKOTO COJICpX)aHHUS B Pa3IMYHBIX (opMarax ¢
y4€TOM Ha3zHAYeHUST HHPOPMAIIUU | TIEJICBON ayUTOPHH, BEIOMpAst ONTUMAIILHYIO
dbopMy TIpeICTaBIICHUS W BU3yaJTH3AIUH.

KoMMyHUKaTHBHBIEC YHHBEpPCAJIbHbIC YUeOHbIE TelCTBHSA:
OCYUIECTBJIATh OOIIEHHE Ha YpoKax (U3MKKM W BO BHE-ypPOUYHOMU
NEATEIIbHOCTH;



pacmo3HaBaTh NPEANOCHUIKH  KOH(MIUKTHBIX CUTyalluidi W CMsT4YaTh
KOH(DIJIUKTHI;

Pa3BEPHYTO M JIOTMYHO H3JIaraThb CBOIO TOYKY 3PEHHSI C HMCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M MCHOJb30BATH MPEUMYIIECTBA KOMAHAHOW W WHAUBUIYAJIBbHON
paboTHI;

BBIOMpPATh TEMATHUKy W METOAbl COBMECTHBIX JEUCTBUI C Yy4ETOM OOIIMX
WHTEPECOB M BO3MOKHOCTEN KaKJI0T0 YIEHA KOJUIEKTUBA;

NPUHAMATh ILI€IM COBMECTHOW  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JCUCTBUSA MO €€ JIOCTHXKEHUIO: COCTAaBJIATH IUIAH JCHUCTBU,
pacmupenensiTe poid ¢ Y4E€TOM MHEHHMHA YYacCTHHMKOB, OOCYXKJIaThb pe3yJbTaThl
COBMECTHOM pabOThHI;

OLICHMBATh KayeCTBO CBOEr0 BKJAJa M KaXJOro yYacTHHKAa KOMaHIbl B
o0l pe3yJibTat Mo pa3pabOTAHHBIM KPUTEPUSIM;

npeajiaraTb HOBBIE MPOEKThI, OLICHUBAaTh MJEU C TMO3ULIHH HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKOW 3HAUMMOCTH;

OCYILLECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEJICHHE B Pa3JIMYHBIX
CUTYaLMSIX, TPOSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIe yHUBepCAJbHbIE YUeOHbIE 1eiicTBHSA
Camoopranusanus:

CaMOCTOSATEIILHO OCYLIECTBJIATh MO3HABATENbHYIO NEATEIbHOCTh B 00JacTH
GU3NKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBI, CTaBUTh W (HOPMYIUPOBATH
COOCTBCHHBIC 3a]1aUH;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX U KauyeCTBEHHBIX
3aJ1ay, TJIaH BBIMOJIHEHUS MTPAKTUYECKON pabOThl C YUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTECHUMH;

JIaBaTh OLICHKY HOBBIM CUTYaIIUsIM;

pacHIMpATh paMKH Y4EOHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUN;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbH 3a PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO J3PYAWIMH B 001acTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, SMOLUMOHAJIbHBIH HHTEJJIEKT:

JIaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIbHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMBIX JEUCTBUM MW MBICIUTEIBHBIX IPOLECCOB, HX PE3YyJIbTATOB H
OCHOBaHUI;



WCIIOJIB30BaTh MPUEMBI peIIeKCUU IS OLIEHKH CUTYyalluu, BEIOOpa BEPHOTO
pelIeHHUS;

yMETh OIICHUBAaTh PUCKHM W CBOEBPEMEHHO NPUHUMATh pPEHIEHUS IO HUX
CHI)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TPU aHAIW3E pPe3yIbTaToOB
NEeSTENHHOCTH;

MPUHUMATH Ce0sl, TOHUMasi CBOU HEJIOCTATKU M JIOCTOMHCTBA,;

MPUHUMATh MOTHBBI M apryMEHTBl JPYTUX IIPU aHaJIU3e pe3yJbTaToB
NeATEIIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIMOKH.

B mpormecce noCcTWKEeHUS TUYHOCTHBIX PE3YJIBTATOB OCBOSHUS MPOTPAMMBI
mo ¢u3MKe IS YPOBHS CpeIHEro ooOmero oOpa3oBaHUS Yy OOyYarOITUXCS
COBEPIIICHCTBYETCS OMOITMOHAJILHBIN WUHTEIUICKT, TIPEIIoIar afo A
c(hOpMUPOBAHHOCTD:

CaMOCO3HaHMS, BKIIFOYAIOIIETO CIOCOOHOCTh TTIOHUMATh CBOE IMOIIMOHATILHOE
COCTOSIHUE, BUJICTh HAMPABICHUS Pa3BUTUS COOCTBEHHOW AMOITMOHAIILHON CQEpHI,
OBITh YBEPEHHBIM B cele;

caMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAaMOKOHTPOJIb, YMEHUE NPHHUMATh
OTBETCTBEHHOCTh 3a CBO€ TIOBEJICHHE, CIIOCOOHOCTh aJanTUPOBATHCI K
AMOIMOHAIILHBIM U3MEHEHHSIM M TIPOSIBIISATH THOKOCTH, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIINH, BKIIIOYAIOIIEH CTpEMJICHUE K JOCTHKCHHIO LETU U
yCcrexy, ONTHMHU3M, WHUIIMATUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOMIEH CITIOCOOHOCTh MOHUMATh AMOIIMOHATLHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €T0 TPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K
COUYYBCTBHIO U COTIEPEKUBAHUIO;

COIMAIbHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIIECHHUSI
C IPYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peiiaTb KOHPIHKTHI.

HPEAMETHBIE PE3YJIBTATHI

K xonmy oOyuenus B 10 kiacce mpeaMeTHbIE Pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMEHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTo (GU3NKKA B (OPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHHBI MHUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOT'MH, B IPAKTUYECKON EATEIBHOCTH JIIOJIEH;

VUYUTHIBATh TPAHUIIBI TPUMEHEHHS U3YYEHHBIX (U3UYECKUX MOJCIIECH:
MaTepHalibHas TOYKa, MHEePIUaIbHAs CHCTeMa OTCUéTa, abCOMIOTHO TBEPOE TEIO,
WJICAJIBHBIN Ia3, MOJEIU CTPOCHUS Ia30B, KUIAKOCTEW U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij] MpU PelIeHUH PU3NYECKUX 3a]1ay;



pacno3HaBaTh (pU3NYECKUE SBJICHHS (TPOIECCHI) U OOBICHITH MX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISPHO-KUHETUUYECKOW TEOPUM CTPOCHUS BELIECTBA U
ANEKTPOAUHAMUKHU:  PAaBHOMEPHOE W PABHOYCKOPEHHOE  IPSMOJIMHEWHOE
JIBIJKCHUE, CBOOOJHOE TMAaJeHUE TeJ, JIBH)KEHHUE IO OKPYXHOCTH, WHEpLUs,
B3aumMojelicTBue Ten, auddy3us, OPOYHOBCKOE JABMKEHHUE, CTPOSCHUE JKUIKOCTEH
U TBEPIBIX TEJ, U3MEHEHHUE 00bEMA Tell MPU HarpeBaHUU (OXJIaXKICHUN), TEMIIOBOE
PaBHOBECHUE, MCHAPEHUE, KOHJICHCALHMs, IUIABJIICHUE, KPUCTAJUIA3ALMS, KUIICHUE,
BJIAJKHOCTB BO3/1yXa, MOBBIICHUE JABJICHUS I'a3a IIPU €r0 HAarPEBaHUU B 3aKPBITOM
COCylle, CBSI3b MEXAY IapaMeTpaMu COCTOSIHMS Tra3a B  H30IMpoLeccax,
ANEKTPU3ALUS TEJI, B3AUMOJCUCTBUE 3aPAJIOB;

OMHCHIBATh MEXAHWYECKOE IBIDKCHUE, WCIIONB3YS (DU3UYECKHUE BEITNYUHBI:
KOOpJMHATa, IIyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CWIa,
MMITYJIbC Te€Jla, KWHETUYECKasi dHEPTUsi, MOTCHIMAJIbHAsl dHEPTUsi, MEXaHUYECKas
paboTa, MeXaHUYECKass MOIINHOCTh;, IPU OMNHCAHWU TMPABWIHHO TPAKTOBATH
(GU3UYECKUIT CMBICTT HUCIOJIB3YeMbIX BEIMYHMH, WX O0O3HAYCHUS U CIWHMIIBI,
HAXOJUTh (OPMYJIbI, CBA3BIBAIOIINE JIAHHYIO (DU3UYECKYIO BEIMYHUHY C JPYTUMU
BEJINYMHAMU;

ONUCHIBATh M3YUYEHHBIC TEIJIOBbIE CBOWMCTBA TEJI M TEIUIOBBIE SIBICHUA,
UCTONIb3ysl (U3MYECKHE BEJIMYMHBI: JaBl€HUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHYECKAs] YHEPIrUsl XaOTUUYECKOTO JBUKEHUS MOJIEKYJ, CPEAHEKBAAPATUUHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHl, BHYTPEHHSA HSHEprusi, paborta rasa,
KOO (PUIIMEHT TMOJE3HOTO JEWCTBUS TEIUIOBOTO JIBUTATENs; MPH OMUCAHUU
NpaBUWIBHO TPakTOBaTh (DU3MUECKUH CMBICH MCIHOJIB3YEeMbIX BEJIMYUH, HX
o003Ha4YeHUsI W E€IUHMIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(pU3HUECKYIO BEIMUUHY C JPYTUMHU BEIUNUNHAM;

OIMCHIBAaTh U3YUYECHHBIEC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U JJIEKTPUUECKUE
sBJIeHUs (TIPOLIECCHI), UCTIONB3YsT (PU3NYECKUE BETUUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUYECKOE TOJIE, HAMPSHKEHHOCTH MOJIs, MNOTEHIIUAN, PAa3HOCTh MTOTEHIUAJIOB;
NpU OMUCAHUM TMPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICI HCHOJb3yEMBbIX
BEIIMYMH, WX OOO3HAYECHMUS] W EIUHHUIIBI, YKa3bIBaTh (DOPMYJIIbI, CBSI3BIBAIOIINE
JTAHHYI0 (PU3UYECKYIO BETUYNHY C APYTUMHU BEITMYMHAMH,

aHAM3UPOBATh (PU3MUYECKHE TMPOIECChl U SIBJICHUSA, UCIONb3Yys (U3MUECKHE
3aKOHbI U IPUHIHUIBL: 3aKOH BceMUpHOTO Tsrotenus, I, II u III 3akonbl HeroTOHA,
3aKOH COXPAHECHUSI MEXAaHWUYECKOM DSHEPruM, 3aKOH COXPAHEHUS HMIIYJIbCa,
MPUHIUIT CYNEPIO3UIUNA CWJI, NPUHLUII PABHOINPABUS WHEPLHUAIBHBIX CHUCTEM
OTCYETA, MOJIEKYJISPHO-KUHETUUYECKYI0 TEOPUIO CTPOEHHUSI BEILIECTBA, TIa30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW SHEPIrUU TEIUIOBOTO JBUKEHUS MOJIEKYII C
aOCOJIFOTHON TeMmmepaTypoi, MEPBbIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS
ANEKTPUYECKOrO 3apsAna, 3akoH KylloHa, Tpu 3TOM pa3auyarh CIOBECHYIO



(bOpMyYTUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W yCIIOBUS (TPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE MPUHLMIBI JACHCTBUS MalllMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3auyaTh YCJIOBHUS MX O€30MacCHOrO HCIOJIb30BaHUS B
MMOBCEIHEBHOM KU3HHU;

BBITIOJIHATh JKCIIEPUMEHTHI IO HCCJICIOBAHUIO (DU3UYECKUX SBICHUA U
MPOIIECCOB C HCIMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU STOM
dbopmyHpoBath TpobieMy/3agadyy HM THIOTEe3y Y4eOHOro IKCIIEpUMEHTA,
coOupaTh YCTaHOBKY U3 MPEJIONKEHHOTO O0OpYJIOBaHHUSA, MPOBOJAUTH OIBIT M
bopmMyIHpOBaTh BHIBO/IHI,

OCYIIECTBJIAThH MPSMbIC M KOCBEHHBIC M3MEPECHUs (PU3NUECKUX BEIHYUH, TIPH
TOM BBIOMpATh ONTUMAJBHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHBIC
METO/IbI OLICHKHU MOTPEIIHOCTEN N3MEPEHUH;

UCCIIEIOBATh  3aBUCUMOCTH  MEXAy  (U3WYECKUMHU  BEIMYMHAMU  C
WCIIOJIB30BAaHUEM TMPSAMBIX U3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATH YCTAaHOBKY,
buKkcupoBaTh Pe3yibTaThl IMOJTYYECHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH B
BU/JIE TAOJIUII U TpaUKOB, A€NIaTh BEIBOBI IO pe3yIbTaTaM UCCIIeI0BaHMUS;

coOo1aTh MpaBuia 0€30MacHOr0 TpyJa MpU MPOBEJACHUU UCCICIOBAHUM B
pamMKax yd4eOHOTro OHKCIIEPUMEHTa, Yy4eOHO-HCCIIEIOBATENbCKON W MPOEKTHOU
JESATENBHOCTH C HCHOJb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M J1A0OPATOPHOIO
o0opynOBaHUs;

pemiatb pacy€THBIE 3a7a4yd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCIOJIb3Ys (PU3UYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHAJIU3a YCJIOBUS 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3NUYECKHE BEIUYMHBI U (POPMYIIbI,
HEOOXoauMbIe NJis €€ PEeIIeHHs, TPOBOJIUTh PAacU€Thl U OIEHUWBATH PEATHHOCTH
MOJIYYEHHOTO 3HAYCHHS (PU3HUECKON BEIMYUHBI,

penaTh KaueCTBEHHbIE 33/1aUi: BBICTPAUBATh JIOTUYECKH HETIPOTHBOPEUUBYIO
LEMOYKY pPacCy>KICHUN C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzuYecKue SIBJICHNUS,

WCIIOJIb30BaTh ~ MPU  PEIMIEHHH  y4eOHbIX  3aJad  COBPEMEHHBIE
nH()OPMAITMOHHBIC TEXHOJIOTHH JJIS TMOUCKA, CTPYKTYPUPOBAHMSI, MHTSPIIPETAIIUN
U TIPE/ICTaBIICHUS Y4eOHOU U HAyYHO-TIOMYJIAPHON MHGOPMAIINH, TOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUYECKH aHAJIM3UPOBATH MOTyYaeMyto HH(OPMAIIHIO;

MIPUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSICHEHHE IPOLIECCOB OKPYXKAIOIIET0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM >KU3HU
JUIsl o0ecrieyeHus: 0€30NacCHOCTH MpU OOpaILIEHUU ¢ MPUOOpaMU U TEXHUYECKUMU



YCTPOMCTBaMH, JUIsl COXPAaHEHUsS 310pPOBbS U COOJIIOJICHUS HOPM 3KOJOTHYECKOIO
IIOBEJCHUS B OKPYIKAIOLLEH CpEAE;

paboTath B TpYyIIe C BBHIIOJHEHUEM pPA3IMYHBIX COLMAIBHBIX POJICH,
IUIAHUPOBATh pabOTy TPYMIbl, PaUMOHAIBHO pACHpPENesiTh OOS3aHHOCTU U
IIJJAHUPOBATH JESATEILHOCTh B HECTAHAAPTHBIX CUTYalMAX, aJCKBATHO OLICHUBATh
BKJIAJ] K&XJIOT0 U3 YYACTHUKOB I'PYIIIBI B PEIIEHHUE pacCMaTpUBaeMON IPOOIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaXaTh CPOPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMepax pojib U MecTo (GU3UKU B (POPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHHBI MHUpPA, B PA3BUTUHU COBPEMEHHOW TEXHUKH W
TEXHOJIOTUH, B MPAKTUYECKON AEATEIBHOCTU JIFOAEH, LEIOCTHOCTh U €IUHCTBO
(bu3HYecKoil KapTUHBI MUPA;

YUUTBIBATh TPAHUIBI TPUMEHEHUSI M3YyUYEHHBIX (U3MYECKUX MOJIEIEeH:
TOYEYHBIA ANEKTPUUECKUM 3apsil, JIyd CBETa, TOUCYHbIM UCTOYHHK CBETA, SAEpPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOIO sipa MpU pelIeHUuH (PU3NYECKHX
3a/1ay;

pacrno3HaBath (pU3MUYECKHE sIBICHUS (IPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (DM3HMKH: DJIEKTPUUYECKAS] TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE IEHCTBHUS TOKA, B3aHUMOJIECWCTBUE
MAarHiTOB, JJICKTPOMAarHuTHas WHAYKLOWs, JACHCTBHE MArHUTHOIO IIOJISL Ha
IPOBOJAHUK C TOKOM M JBIKYIIMHCS 3apsf], JEKTPOMAarHUTHBIE KojeOaHus u
BOJIHBI, NPSIMOJIMHEHHOE pPACIPOCTPAHEHUE CBETA, OTPAXKECHUE, IMPEIOMIICHHUE,
uHTeppepeHus, audpakuus W TOJApU3alUs CBETa, JUCIEpCUs CBETa,
dbotoanexTpudeckuii 3Qdext (hoTodrPdhexT), CBETOBOE AaBieHNE, BOSHUKHOBEHUE
JMHEWYaTOro CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAsT W HCKYyCCTBEHHAas
PaauOaKTUBHOCTB;

OMKCHIBATh W3YYEHHBIE CBOMCTBA BelIeCTBA (AIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  PA3JIMYHBIX  Cpela) |
AIIEKTPOMArHUTHBIE SIBJIEHUSA (TPOLECCHI), MCHOJB3Ys (DU3UUECKUE BEIMYMHBIL:
AIIEKTPUYECKUHN 3apsl, CHJIA TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, IEKTPUUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHUMAJIOB, 3JEKTPOJABIKYLIAs Cuiia, padoTa TOKa,
WHIYKIUST MarHUTHOrO TMoJjs, cwia Awmmepa, cuia JlopeHna, MHIyKTHBHOCTb
KATYIIKH, SHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO TMOJEH, MEPUOJ] M YacToTa
KojeOaHuii B KoseOaTeIbHOM KOHTYpe, 3apsJl W CHJa TOKa B IIpouecce
TAPMOHMYECKUX DJIEKTPOMAarHUTHBIX ~KoJeOaHuh, (OKYCHOE pacCTOSIHHE U
ONTUYECKAsl CUJia JIMH3BI, TPU OMHCAHUM MPABUIBLHO TPAKTOBaTh (U3HUECKUI
CMBIC]T HCIIOJIb3YEMBIX BEJIWYMH, HMX OO0O3HAUCHHS M EAUHUIIbI, YKa3bIBaTh
(GopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYMHY C JAPYTUMU
BEJIMYMHAMU;



OMUCHIBATh HW3YyYECHHBbIE KBAHTOBBIC SIBJICHUA U MPOLECCH, HUCIOIb3YS
bu3nUecKrue BEIMYUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETa, YHEPTUs U UMITYJIbC (POTOHA, IEPUO]I MOTypacaia, SHEPTHUs CBSI3U
aTOMHBIX SIJIEp, TPU OINUCAHUM TMPABWIBHO TPAKTOBAaTh (DU3NUYECKUN CMBICI
WCIOJIb3yeMbIX BEJIMYMH, WX OOO3HAYEHWS W CIWHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIOLIME JaHHYIO (U3WYECKYI0 BEJIUWYMHY C JIPYTUMH BeJIMYHMHAMH,
BBIYUCIISTh 3HAaUeHUE (DU3NUECKON BETUUNHBI;

aHAIM3UPOBATh (PU3MUYECKHE TMPOIECChl U SIBJICHHUSA, UCIONIb3Yys (U3MUECKHE
3aKOHBI U MPUHIUIIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOTO U MapajlieIbHOTO
COCMHEHUSI TPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH BIEKTPOMArHUTHOU
WHYKIUH, 3aKOH MPSMOJUHEUMHOTO PaclpOCTPAHEHUsI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEeHHA s GoTtorddexra,
3aKOH COXPAHEHUs SHEPruH, 3aKOH COXPAHEHUS HUMITYJIbCa, 3aKOH COXpPaHEHUs
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHHUsI MAacCOBOr0 4ucia, moctyiaTel bopa,
3aKOH PAaIMOAKTUBHOTO Pacmaja, Mpy 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €r0 MaTEeMaTHYECKOE BBIPAKEHHWE U YCIOBHS (TpaHUIBI, 00J1acTH)
MPUMEHUMOCTH;

OMPENIENATh HAMPABJICHUE BEKTOPA UHYKIIMH MAarHUTHOTO TOJISI TPOBOTHUKA
C TOKOM, cuJibl AMrepa u cuibl Jlopenua;

CTPOUTh M OMNHUCHIBATH H300paKEHHE, CO37aBaeMOE€ IUIOCKHUM 3€pKajioM,
TOHKOM JIMH301;

BBITIOJIHATh JKCIIEPUMEHTHI MO0 HCCIENOBAaHUIO (DU3UYECKUX SBICHUM U
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX UM KOCBEHHBIX HM3MEpPEHUN: MPU 3TOM
dbopmynupoBath mpoOieMy/3ajadyy M TUMNOTE3y Y4eOHOro HSKCIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEMJIOKEHHOTO OOOpPY/IOBaHMS, MPOBOAUTH OIBIT U
bopMyIUpPOBaTH BHIBOIBI,

OCYUIECTBJISAThH MPSAMbIE M KOCBEHHBIE MU3MEPEHUS] (PU3NUECKUX BEIHYUH, TIPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIIOCOO0 W3MEPEHUS WM HCIOJIb30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

WCCJIEIOBATh 3aBUCUMOCTH (U3MYECKMX BEIUYHUH C HCIOJIb30BaHUEM
NPSAMBIX HM3MEPEHUH: MPHU HSTOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHPOBATH
pe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHJE TAOIUI] U
rpauKoB, 1enaTh BHIBOABI IO pe3ybTaTaM UCCIEeI0BaHMUS;

coOoaTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEAECHUU UCCIETOBAHUM B
paMKax Yy4eOHOro SKCIEpUMEHTa, Yy4eOHO-HUCCIENOBATEIbCKON U MPOEKTHOU
JESATEIHPHOCTH C HCTOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWUCTB M J1A0OPAaTOPHOTO
000OpyI0BaHUS;

pemath pacu€THbie 3a7a4yd C SBHO 3aJlaHHOM (DU3UYECKOUW MOJIEIIbIO,
UCIIOJB3Ysl (PU3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/lauu



BEIOWpATh (DU3UYECKYIO MOJIENb, BBIACIIATh (PU3UUECKHE BEIMYUHBI U (POPMYIIHI,
HEOoOXoauMbIe NJisi €€ pelIeHHs, TPOBOJUTh PACUEThl U OIEHWBATH PEATBHOCTH
MOJIYYEHHOTO 3HAYeHUS (PU3UUECKON BEJIMYUHBI,

penaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHUECKH HEMTPOTUBOPEUHBYIO
HENOYKY PAaCCyX JACHUU C OMOpPON Ha HM3y4YeHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYECKHE SIBICHNUS,

WCIIOJI30BaTh ~ MPU  PEIMIGHHH  y49eOHbIX  3aJad  COBPEMCHHBIE
nH(OPMAIMOHHBIE TEXHOJIOTHH JJIS MOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALIUN
U TIPECTaBIICHUs Y4eOHOU U HAy4YHO-MOMYJIAPHON MHGOPMALIMH, TOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUYECKH aHAJIM3UPOBATH MOTy4aeMyt0 HH(OPMAITHIO;

OOBSICHATh TPHUHITUIBI JCHCTBUS MAIMH, MPUOOPOB M TEXHUYECKUX
YCTPOMWCTB, pa3inyaTh yCJIOBUS UX O€30MacCHOTO HUCIOIb30BAHUS B MOBCEIHEBHOU
KU3HU;

MIPUBOINUTH TIPUMEPHI BKJIaJla POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(DHU3NKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM >KU3HU
Jutsl o0ecrieyeHus: 0€30MacHOCTH MpU OOpAILEHUU ¢ MPUOOpPAMU U TEXHUYECKUMU
YCTPOMUCTBAMM, JJIsi COXPAHEHHUS 3J0POBbsSI M COOJIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEACHUS B OKPYIKAIOIIEH Cpeae;

paboTaTh B TpyIIE C BBHIMOJHEHWEM PAa3IUYHBIX COIUAIBHBIX POJIEH,
IUIAHUPOBATh pabOTy TPYIIbI, PalUOHATIBHO paACHPEACNATh OO0S3aHHOCTU U
IUIAHUPOBATDH JICSITEILHOCTh B HECTAHAAPTHBIX CUTYAlMsIX, aJICKBATHO OLICHUBATh
BKJIJT K&KIOTO M3 YIACTHUKOB TPYTIIBI B PEIICHUE pacCMaTPUBAEMON TTPOOIIEMBI.



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 METOAbI 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 paszueny
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 1 BOJIHbBI
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 OTHOCHUTEJIBHOCTH

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 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHbBIE
uudgposbie
Tema ypoka Kontpoabnubie IIpakTnueckue
Bcero oOpa3oBaTeJibHbIE
padoThbI padoThI
pecypchl
®usuka — Hayka o npupojae. Hayunsie | bubnuorexa [JOK
METOABI IO3HAHUSA OKPYKAIOIIETO MUPa https://m.edsoo.ru/ff0c32e2
Ponb 1 MecTo usuku B popMupoBaHun
COBPEMEHHOI HAyYHOU KapTHHBI MHUPA, B 1 bubmorexa HOK
p N yi p up ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIEATEIBbHOCTH JTHOICH
MexaHnueckoe JBHKEHUE.
OTHOCHTEIIFHOCTh MEXaHHIECKOTO | bubmuoreka [JOK
nemxenus. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
PaBHOMEpHOE IPAMOIHHENHOE NBIKECHHE 1 bubmorexa LHOK
pHOC TP https://m.edsoo.ru/ff0c3620
PaBHOYyCKOpEHHOE IPSIMOJIMHEHHOE ] bu6nmoreka [IOK
JBUXKECHUE https://m.edsoo.ru/ff0c372e
CBoOogHoe majieHue. Y CKopeHue | bubmuoreka [JOK
CBOOOHOTO MaJcHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe aBuxenue. Jprmxenue | bu6mmoreka [IOK
MaTepUAIbHON TOUKH MO OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[Tpunnun otHOCHTENbHOCTH ["anuest.
. bu6mmoreka [{OK
Nuepumanbsubie cuctemsl otcueta. [lepBroiit 1
https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuia. [lpuHuun cynepno3unuu 1 bubmmorexa [IOK




10

11

12

13

14

15

16

17

18

cui. Bropoit 3akoH HeroroHa s
MaTepUaIbHONW TOYKHU

Tperuii 3akon HproTOHA /1719 MaTepUaIbHbBIX
TOYEK

3aKOH BCEMUPHOTO TAroTeHus. Cuina
TsKecTu. [lepBasg kocMuueckas CKOpOCTh

Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cuna tpenus. Koapdpunment tpenns. Cuna
COIIPOTHBIICHUS TIPH IBMKCHUU TEJIa B
KHUJKOCTH WM Ta3e

[TocrynarensHOE M BpalaTeabHOE
JBUKEHHE a0COTIOTHO TBEPAOTO TEa.
Mowment cuisl. I1nedo cunbl. YcaoBus
paBHOBeCHs TBEPAOTO TEla

HNMnynsc MmaTepralbHOU TOUYKHU, CUCTEMBI
MaTepHaJIbHBIX TOYEK. IMITyIbC CHIIBL.
3aKOH COXpaHEHMsI UMITyJIbca. PeakTuBHOE
JBUYKEHUE

Pabora u moutHOCTH critbl. Kunetnueckas
9Heprus MarepuaibHON Touku. Teopema 00
W3MCHCHUH KMHETUYECKOI SHCpPTUun

[TorenumansHas 31eprus. [lorenunansHas
SHEPTHUs YIpyro nehopMUpOBaAHHOM
npykuHbl. [loTeHnManbsHas SHeprus Tena
BOJIN3M TIOBEPXHOCTH 3eMITU

IToreHnuanbHble U HEMOTEHIUAIBbHBIE CUJIBL.

CBs3b pa6OTBI HEIMOTCHIHAJIBHBIX CHUJI C

https://m.edsoo.ru/ff0c3be8

bu6mmorekxa [JOK
https://m.edsoo.ru/ffOc3be8

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

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c3el8

bu6nuorexa [JOK
https://m.edsoo.ru/ff0c3f76

bubmnorexa [IOK
https://m.edsoo.ru/ff0c41a6

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0c43d6

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

bu6mmorexa [JOK
https://m.edsoo.ru/ffOc461a

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




19

20

21

U3MEHEHUEM MEXaHUYECKON SHEPTUU
CUCTEMBI TeJl. 3aKOH COXPaHEHUs
MEXaHUYECKON SHEPTUU

JlaboparopHas pabdota «lccneqoBanue
CBSI3H paOOTHI CHIIBI C H3MEHEHHEM
MEXaHUYECKOM SHEPTUu Tella Ha IpUMeEpe
paCTSDKEHUS PE3UHOBOTO KI'yTa»

KonTponbhas pabota mo Teme
«Kunemartnka. Jlmnamuka. 3aKOHBI
COXpAHEHUs B MEXaHUKE

OCHOBHBIE TIOJIOKEHHUST MOJICKYJIISIPHO-
KHUHETHUYECKOoW Teopuu. bpoyHoBCcKoe
neuxenue. Auddysus

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

bu6mmorexa [{OK
https://m.edsoo.ru/ffOc4dc2

22

Xapaxkrep ABUKECHUS U B3aUMOJICUCTBUS
yacTUl BeuecTa. Monenu cTpoeHus razos,
KUJKOCTEN U TBEPIBIX TEI

23

Macca monekyn. KonuuecTBo BemecTsa.
[Tocrosnnas ABoraapo

24

25

26

27
28

TemnoBoe paBHOBecue. Temneparypa u e€
u3mepenue. Illkana remneparyp Llenbcus

HUneanpuerii raz B MKT. OcHOBHOE
ypaBHenue MKT

AOcoutoTHas TeMIepaTypa Kak Mmepa
CpeHEN KUHETUYECKON YHEPTUU ABUKECHUS
MOJIEKYJI. YpaBHeHue MeHeneeBa-
Knaneiipona

3akoH /lanpToHa. ['a30BBIE 3aKOHBI

JlabopartopHas padota «ccnegoBanue

bu6mmoreka [{OK
https://m.edsoo.ru/ffOc4fde

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c511e




3aBUCUMOCTH MCIKAY IMapaMCTpaMU
COCTOSIHUA pa3pCKCHHOTO rasa»

N3omporieccrl B H1eaaTbHOM Ta3e U UX

bu6mmorekxa [JOK

29
rpaduueckoe MpeCcTaBIeHIe https://m.edsoo.ru/ff0c570e
BHyTpeHHss dHEprus TEpMOAMHAMAYECKON
30 CHUCTEMBI B CTIOCOOBI €€ N3MEHEHUSI. bubnuorexa [JOK
KonuvectBo Temnots! 1 pabota. BHyTpeHH S https://m.edsoo.ru/ff0c5952
SHEPTHsi OJHOATOMHOIO UJI€aJIbHOTO Ta3a
31 Buasl Tenonepenaun brbmmorexa [TOK
A pea https://m.edsoo.ru/ff0c5¢c36
VY nenpHas TEMIOEMKOCTh BELIECTBA.
32 KonudecTBO TEMIOTH IPH TEILIONEpeaaye brbmmorexa [TOK
. P pesiate. https://m.edsoo.ru/ff0c5c36
AnunabatHslii Iporecc
3 [TepBbrlit 3aKOH TEPMOAMHAMUKH U €TO bu6nuorexa [JOK
IIpUMEHEHUE K U30IIpoLeccaM https://m.edsoo.ru/ffOcSefc
34 HeoGpaTtumocTs npoieccoB B Ipupoe. bub6nuoreka [IOK
BTopoii 3ak0H TepMOIMHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpunmun nevicteus u KII/ TernmoBoi bu6mmoreka [IOK
MAaIlIUHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KITJ
37 DKosornyeckue npoodaeMbl
TEIJIOIHEPTeTUKU
18 O6o0maromuii ypok « MoseKkyispHast bubmuorexa [JOK
¢u3uka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonrtponbHas pabora o Teme
39 «Monexynspnas ¢pusuka. OCHOBbI bubmmorexa LIOK
YAP ’ https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI»
40 [TapoobpazoBanue 1 KOHJIEHCAIIHS. bubnmnorexa [JOK



41

42

43

44

45

46

47

48

49

50

51

Hcnapenne n kunexnue

AOGCOIOTHAS M OTHOCHUTEIbHAS BIIAXKHOCTh
BO3ayxa. HachllieHHbIH map

TBépnoe teno. Kpucrammueckue u
amop(Hble Teraa. AHU30TPONUS CBOMCTB
KPHUCTAJIOB. >KI/II[KI/IC KpHUCTAJJIbI.
CoBpeMeHHbIE MaTepHaIbI

[InaBnenue u Kpucraumsanus. Y aejbHas
TeruioTa muasieHus. Cyonumanus

YpaBHEHHE TEIUIOBOTO OamaHca

OnexTpuszanus Tea. DIEKTPUIECKU 3apsi.

JIBa BH1a SIEKTPUUECKUX 3apsiI0B

[IpoBOAHMKH, AUITEKTPUKH U
MOJIYIIPOBOJIHUKH. 3aKOH COXPaHEHHUS
3JIEKTPUYECKOTO 3apsiaa
Bzaumoneiictue 3apsnoB. 3akoH Kyrona.
To4YeuHsIi 2EKTPUYECKHUN 3apsiz
Hanps>k€HHOCTB JIEKTPUYECKOTO MOJIS.
[IpuHIMTT CynEeprno3uIMU ANEKTPUUECKUX
nonei. JInHuM HanpsHKEHHOCTH

Pabota cuit 31eKTpOCTaTUYECKOTO OIS,
[Torennman. Pa3HOCTh MOTEHLIMATIOB
[IpoBOAHUKY U ANDIIEKTPUKU B
3JIEKTPOCTATUYECKOM II0JIE.
JusnexTpuueckasi IpOHUIIAEMOCTb

DnekTpoéMKocTh. KoHzieHcaTop

https://m.edsoo.ru/ff0c63b6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c64d8

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c65f0

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

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c6bcc

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0c6bcc

bu6mmoreka [{OK
https://m.edsoo.ru/ffO0c6ce4

bu6nuorexa [JOK
https://m.edsoo.ru/ff0c6df2

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c6f00

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7126




52

53

54

55

DNEeKTPOEMKOCTH INIOCKOT0 KOHJEHCATOpa.
DHeprus 3apsHKEeHHOT0 KOHAEHCaTopa

JlaGopaTtopHas pabota "M3mepenue
INEKTPOEMKOCTH KOHJeHcaTopa”

[IpuHIHMI NENCTBYSA U IPUMEHEHHE
KOH/ICHCAaTOPOB, KOIMPOBAIBHOIO almapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATUYECKAS
3amTa. 3a3eMIIeHUE 3JIeKTPONpHOOpOB

DIIEKTPUYECKHM TOK, YCIOBHS €TO
cymectBoBanus. [loctosunbiii Tok. Cuina
toka. Hanpsixenne. ConpoTuBIIeHHE. 3aKOH
OmMa 151 yyacTka Lenu

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c72c0

56

[MocnenoBarenbHOE, MapauIeIbHOE,
CMEIIaHHOE COeTMHEHHE TIPOBOIHUKOB.
JlaGopaTopHas paborta «3y4ueHue
CMEIIaHHOTO COCIMHEHHS PE3UCTOPOBY

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

57

PaboTa 1 MOUTHOCTH 3JEKTPUUECKOTO TOKA.
3akon J[xoynsa-Jlenma

bubmnorexa [IOK
https://m.edsoo.ru/ff0c7838

58

59

60

3akon Oma 115 MOTHOM (3aMKHYTOM )

3JICKTpH‘-ICCKOI>i OCIIN. KOpOTKOC 3aMbIKaHHUC.

JlaboparopHas pabota «3mepernne DJ]C
HNCTOYHHKA TOKa U €0 BHYTPCHHCTO
CONPOTHUBIICHHSD»

DJeKTpOHHAs MPOBOAMMOCTD TBEPIBIX
METaJUIOB. 3aBUCUMOCTb COITPOTHBIICHUS
METaJUIOB OT TeMIEepaTypBhI.
CBepxnpoBOIUMOCTb

OnexTpuueckuil Tok B BakyyMme. CBolicTBa

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7ae0




OJICKTPOHHBIX ITYYKOB

HOJ'IyrIpOBO,I[HI/IKI/I, HUX cOOCTBEHHAS U

bu6mmorexa [JOK

61 MpUMeCHasi MPOBOAUMOCTh. CBOMCTBA p—n- 1
https://m.edsoo.ru/ff0c84ae
nepexoja. [1oaynpoBoJHUKOBBIE TPHOOPHI
DIIEKTPUYECKHM TOK B pacTBOpax M
2 pacIiaBax 3JIEKTPOIUTOB. | bubanorexa [JOK
DIIEKTPOJIUTHYECKAS] JUCCOIUALIHSL. https://m.edsoo.ru/ff0c82ba
DneKTponan3
DIIEKTPUYECKUH TOK B Ta3ax.
. . bubmuoreka [JOK
63 CaMocCTOSITEeTbHBIN 1 HECAMOCTOSATEIbHBIN 1
https://m.edsoo.ru/ff0c84ae
paspsia. Monnus. [nazma
DeKTpuYecKre MpUOOPHI U YCTPOMCTBA U UX
64 1| aK:I/II)‘-IeCKOC 1| IEMGHSHI/IG }{'I I;Bnna 1 bubmorexa HOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MacCHOCTH
bu6mmoreka [{OK
65 0606 i 6] 1
OOIIATOMIH YPOI (SNEKTpOAHAaMuKay https://m.edsoo.ru/ff0c88be
KonTtponsHas pabora o Teme
66 «Qnexrpocraruka. [TocrosHHbIN 1 bu6mmoreka [IOK
AJIEKTPUYECKUM TOK. TOKM B pa3iIMyHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PesepsHslit ypok. KonTpoibHas padbora no | bubnuoreka [IOK
TeMe "DneKkTpoaruHamMuKa" https://m.edsoo.ru/ff0c8c56
68 PezepBHblit ypok. O0o0maronmii ypok mno | bubnuoreka [IOK
temam 10 kacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68




11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
uudposbie
Nen/m Tema ypoka Konrtpoabnubie IIpakTuyeckue
Bcero oOpa3oBaTeJibHbIE
padoThI padoThI pecypes:

[TocTostTHHBIE MarHUTHI M KX
B3auMoieiicTBue. MarauTtHoe noJie. Bektop | bu6mmorexa [IOK
MarHUTHOW UHAYKUHH. JINHUM MarHUTHOU https://m.edsoo.ru/ff0c9778
WHIYKIUN
MarnuTtHoe noJjie TPOBOHUKA C TOKOM.

. bubnmoreka [JOK
OmnbiT OpcTena. Bzaumoaelicteue 1 hitps:/m.cdsoo.ru/ff0co8fe
IPOBOJHUKOB C TOKOM T '
JlaboparopHas pabota «3ydeHue | | bubnuorexa [HOK
MardHUTHOTO MOJISL KaTYIIKH C TOKOMY https://m.edsoo.ru/ff0c98fe
[lelicTBe MarHUTHOTO TOJISI HA POBOJIHUK C
tokoMm. Cuna Ammnepa. JlabopaTopHas | | bubnmnoreka [JOK
pabora «MccnenoBanue neicTBUs https://m.edsoo.ru/ff0c9acO
MMOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM»
JlelicTBME MAarHUTHOTO TOJIS Ha Bu6 1OK

nonmoTeKa

JBIDKYIIYIOCS 3apshKeHHYI0 yactuily. Cuna 1 hitps:/m.edsoo.ru/f0cOdE4
Jlopenna. Pabora cumst Jlopenia
DJIeKTpOMarHuTHast HAyKius. [ToTok
BEKTOpa MarHuTHOM uHaykuu. I1C |

MHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOM
uHaykuuu Gapanaest

JlaGopaTtopHnas pabota «McciaenoBanue
SIBIICHHS DJIEKTPOMArHUTHON MHIYKIIUUY

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cal50




10

11

WNHIyKTUBHOCTD. SIBIEHHE CAMOMHIYKIHH.
OC caMOMHIYKIIMU. DHEPrUsi MAarHUTHOTO
TIOJIS] KATYIIKHA C TOKOM. DJIEKTPOMarHUTHOE
nosie

TexHuueckue yCcTponuCTBa U UX
[IPUMEHEHUE: TOCTOSIHHBIE MATHUTHI,
AJIIEKTPOMATHUTBI, dJIEKTPOJABUIATEb,
YCKOPHUTEINH 3JIEMEHTAPHBIX YACTHII,
WHIYKIMOHHAs 1I€Yb

O6o6marmuii ypok «MaraHutHoe mosie.
DJIEKTPOMArHUTHAS WHYKIIHASD

KOHTpOJ'ILHaﬂ pa60Ta mo TeMe «MarauTHoe
II0JIC. :‘)HGKTpOMaFHI/ITHaH HWHAYKIOUS»

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

bubmmoreka [JOK
https://m.edsoo.ru/ffOcab82

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcad58

12

CB00OOIHBIE MEXaHNYCSCKUE KOICOaHMS.
["apMonnyeckue kojebanus. Y paBHEHHE
rapMOHHMYECKHX KoJjiebanuii. [IpeBpamenne
SHEPTUH

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

13

14

15

JlaGopaTtopHnas pabota «HcciaenoBanue
3aBUCHMOCTH TIEPHO0/Ia MAJIBIX KOJIeOaHU
rpy3a Ha HUTHU OT JJIMHBI HUTH U MacChI
rpy3a»

Koneb6arenbublit koHTYp. CBOOOIHBIE

SJICKTPOMArHuTHBLIC KoJICOaHHS B nacaJibHOM

K0JIe0ATEIILHOM KOHTYpE. AHAIOTHS MEXKIY
MEXaHHYECKUMH U JIEKTPOMArHUTHBIMHU
KOJIEOaHUSIMU

®opmyna Tomcona. 3aK0H COXpaHEHHS

SHEpPIr'uy B UJI€AIbHOM K0Jie0aTeIbHOM
KOHTYpE

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

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




[IpencraBieHue o 3aTyxaroImuX KoJIeOaHUsX.
Boinyx1eHHBIE MEXaHUYECKUE KOJIeOaHMsI.

bubmmoreka [JOK

16 Pe3onanc. BeinyxaeHHbIe https://m.edsoo.ru/ff0cbb86
AIIEKTPOMArHUTHBIE KOJICOAHUS
ITepemennbIil Tok. CHHYCOUAATBHBIN
17 [IEPEMEHHBIN TOK. MOIIHOCTB IEPEMEHHOTO bu6nuoreka [IOK
TOKa. AMIUTUTYAHOE U JEHCTBYIOIIEE https://m.edsoo.ru/ffOcbd34
3Ha4YeHHE CUJIbl TOKA U HANPSKEHUS
13 Tpanchopmarop. [IpousBoacTso, nepenaua
U TIOTpeOIICHHUE HIIEKTPUUECKON SHEPTUU
Y CTpolCTBO M MPAKTUUECKOE TPUMEHEHUE
19 AIIEKTPUYECKOTO 3BOHKA, FEHEpaTopa bubnrorexa LIOK
. https://m.edsoo.ru/ffOcc324
MIEPEMEHHOT0 TOKA, JIMHUM 3JIeKTponepeiay
OKOJIOTHYECKHE PUCKU IIPU TPOU3BOJICTBE
20 aneKkTposHepruu. KynbTypa ncnoiab30BaHus
3JIEKTPO3HEPIUH B IOBCEAHEBHOM )KU3HU
MexaHuueckre BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuon. CkopocTth bub6mmoreka [IOK
pacrnpocTpaHeHus U JJIUHA BOJIHBL. https://m.edsoo.ru/ff0cca54
ITonepeuHble U IPOAOJIbHBIE BOJIHBI
” 3Byk. CkopoCTh 3ByKa. [ pOMKOCTBH 3BYKA. bubnmnorexa [JOK
Bricora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
7 ONEKTPOMAarHUTHBIE BOJIHBI, UX CBOMCTBA U bu6mumoreka [IOK
ckopocTsb. IlIkana 371eKTpOMarHUTHBIX BOIH https://m.edsoo.ru/ffOccfe0
4 [TpyHLIMIIBI paAHOCBS3U U TEIEBUICHUS.
PazButne cpeacts cBsa3u. Pagunonokanus
25 KontponbHas pabora «KonebaHus 1 BOJHBI bubmorexa [IOK

https://m.edsoo.ru/ff0cc6f8




26

27

28

29

30

31

32

33

34

35

36

[IpsiMonuHetHOE pacipoCTpaHEHUE CBETA B
OAHOPOJHOM cpee. ToueuHblid HCTOYHHUK
cBerta. JIyu cBeta

OTtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS
cgeta. [locTpoenue nzo0paxeHuii B
IUIOCKOM 3epKajie

[Ipenomnenue ceta. [lonHoEe BHyTpeHHEE
oTpaxkeHue. [IpenenbHbIN yroi noaHoro
BHYTPEHHETO OTPaKEeHUS

JlabopaTtophnas pabota «M3mepenue
MOKa3aTesl MPEeJIOMIICHUS CTEKIIa

JInnsel. [Toctpoenue n3obpaxeHui B TUH3E.

®opmyiia TOHKOH JIMH3BL. Y BEIIMUCHUE
JIMH3bI

JlaboparopHas pabota «lccrnenoBanue
CBOICTB M300paKEHUH B JIMH3AX)

Hucniepcus cBera. Crio>kHBINA COCTaB OEJI0T0
cgeta. Lser. JlaboparopHas paboTa
«Habmonenue aucnepcun cBeTay
WnTepdepennus ceeta. udpakius ceera.
Hudpakuronnas pemeTka

ITonnepe4HOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera

Ontuyeckue npuOOpsI U YCTPOUCTBA U
yCIIOBHA UX 0€30MaCHOTO MPUMEHEHUS
['panuIIbl IPUMEHUMOCTH KJIACCUYECKOM
Mexanuku. [locTynaTel cnennaibHOM
TEOPUU OTHOCUTEIBHOCTU

bubmmoreka [JOK
https://m.edsoo.ru/ff0cd350

bub6nmoreka [JOK
https://m.edsoo.ru/ff0cd4e0

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcd7{6

bub6mmoreka [IOK
https://m.edsoo.ru/ff0cd67a

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ced22

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cf02e

bubmuoreka [JOK
https://m.edsoo.ru/ffOcf862




37 OTHOCUTENBHOCTHh OJJHOBPEMEHHOCTH. bubnmnoreka [JOK
3ameyieHne BpEeMEHH M COKpAIEHUE JUTUHBI https://m.edsoo.ru/ffOcfa42
DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKOMN
38 yacTUIlbl. CBsI3b MacChl C SHEPTUEN U brbmmorexa [TOK
HBL p https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTUs MOKOs
39 Kontponbhas padota «Ontrka. OCHOBbI bubnnorexa [JOK
CIIeMAIbHON TEOPUH OTHOCUTEIIBHOCTH» https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. opmyna [Inanka. DHeprus u bubnmnorexa [JOK
UMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel16
41 OtkpsiTHE U uccaenoBanue Gorodddexra. bubnnorexa [JOK
Ompitel A. I'. CtoneroBa https://m.edsoo.ru/ffOcffc4
3akonbl porodddekra. YpaBHEeHUE
. (Ep P P but6mmoreka [JOK
42 Oitamrelina 11 potodrddekra. «KpacHas
https://m.edsoo.ru/ff0d015¢e
rpanuna» Gorosdppexra
43 Hasnenue ceera. OnbitTe [1. H. Jlebenena. bubmuoreka [JOK
XUMHYECKOEe IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuueckue yCcTponuCcTBa U IPAKTUYECKOE
44 npuMeHeHne: POTOIIEMEHT, (POTOAATUHK,
COJTHEYHast OaTapesi, CBETOIUO/T
45 Pemenue 3amad no reme « 1€MEHTHI bubmmoreka [JOK
KBAaHTOBOW ONTUKHU» https://m.edsoo.ru/ff0d0302
Mopenb aroma Tomcona. OnbITHI
46 Peszepdopaa no paccesHuro a-4yactu bubmorexa HOK
POOPA p 1 https://m.edsoo.ru/ff0d091a
[TnanerapHast MOAeNb aTOMa
but6mmoreka [JOK
47 IToctynatel bopa
y p https://m.edsoo.ru/ff0dOafa
43 Wznyyenue u norjouieHne GOTOHOB MPH bubnuorexa [JOK

Hepexo/ie aToMa ¢ OJTHOTO YPOBHS SHEPTUU

https://m.edsoo.ru/ff0dOafa




49

50

51

52

53

54

55

Ha Apyrou. Bunsl cexrpos

BonHoBbIe cBolicTBa yacTull. BonHsl e
Bbpoiina. KopmyckysipHO-BOJHOBOM
nyanu3M. CIIOHTaHHOE U BBIHYKIEHHOE
U3JIy4CHHE

OTKpbITHE paInOaKTUBHOCTU. OTBITHI

Pesepdopna mo onpeneneHuro cocraBa
PalMOaKTUBHOTO U3TYYCHUS

CsaoiicTBa anbda-, 6eTa-, raMmMa-u3ITydeHHs.

Brnustnue pagnoakTUBHOCTH Ha KUBBIE
OpTraHU3MBbI

OTkpbITHE IPOTOHA U HEWTpoHA. 30TOMBI.
Anbda-pacnian. DIEeKTPOHHBIA U
MO3UTPOHHBIN OeTa-pacnaj. ["amma-
U3IIy4EeHHUE

OHeprus cBA3M HYKJIOHOB B sipe. S nepHbie
peakuuu. SnepHsiii peaktop. [Ipodiemsr,
MIEPCIEKTHUBBI, YKOJIOTUIECKNE ACIIEKThI
AIEPHOU JHEPreTUKU

DneMeHTapHble YacTulibl. OTKpBITHE
no3uTpoHa. Metobl HaOIIOICHUS U
pErucTpaluy 3JIEMEHTAPHBIX YACTHII.
Kpyrasriii cron «DyHaaMeHTanbHbIE
B3aUMOICUCTBUA. ENMHCTBO uznueckoit
KapTUHBI MDA

Bun 3Bé3aroro Heba. Co3Be3ausi, spKue
3Bé3I[BI, IIJTAHETHI, UX BUAUMOC JIBUXKCHUC.
CoJiHeyHas cuctema

but6mmoreka [JOK
https://m.edsoo.ru/ff0dOca8

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

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

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

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




56

57

58

59

Comnure. ComHeyHast akTUBHOCTE. ICTOUHUK
sHeprun CoJiHIa U 3BE3]T

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKH.
3BE311bI IIIaBHOM TOCJIEI0BATEIHHOCTH.
Buytpennee ctpoenue 38E31. CoBpeMeHHBIE
MPEJICTABICHUS O TIPOUCXOXKICHUU U
spomtonru COJIHIA U 3BE3]

Muneunsiii Ilyte — Hama ['anakTuka.
ITonoxenue u aBrxenne CoHIAa B
I'amakTtuke. ['anmaktuku. YEpHbIE IBIPHI B
Apax ralakTUK

Bcenennas. Pa30eranue ranakruk. Teopus
bonbuioro B3psiBa. PenuKTOBOE M3ITydYeHHE.
Meraranaktuka

60

61

62

Hepemennsie npo6ieMbl aCTPOHOMHH

KonrtponbHas pabora «D1eMeHTHI
ACTPOHOMHU M aCTPOPHUIUKI

Ob6o6maromuit ypok. Ponb ¢pusuxu un
ACTPOHOMHUHU B IKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COITMAILHON U S THUECKOM
cdepax AesITeNLHOCTH YEeIIOBEKa

63

O6o06matomuii ypok. Ponbs u mecto Gpusnuku
¥ aCTPOHOMHUH B COBPEMEHHOI HayuyHOU
KapTHHE MUpa

64

65

O6o6maromuii ypok. Pons ¢pusndeckoit
TEOpUHU B (POPMUPOBAHUH TIPEICTABICHHUI O
(bHU3HYECKOM KapTHHE MUPa

O6o6maromuii ypok. Mecto dhuzundeckoit




KapTUHBI MUPA B OOILEM PSATY COBPEMEHHBIX
C€CTCCTBCHHO-HAYUYHBIX HpeI[CTaBJ'IeHI/Iﬁ (6]
npupose

PesepBHbIl ypoK. MarautHoe mnoie.

06 DneKTpOMarHuTHas HHAYKIHS

67 PesepsHblit ypok. Ontuka. OCHOBBI
CIEMAIBHOM TEOPUN OTHOCUTEIBHOCTH

68 Pesepnsrit ypok. KBanroBas ¢usnka.

DeMEHTHI aCTPOHOMUU U aCTPOPU3UKU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1784







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» dusuka, 10 kinace/ Mskumes I'. 4., byxosues b.b., Corckuiit H.H. non
penakiueit [TapdpentreBoit H.A., AkunonepHoe o61iecTBo «M31aTenscTBo
«IIpocsewenue»

» duspka, 11 kimace/ Mskumes I'.J1., byxoBues b.b., Yapyrua B.M. niox
penakuueit [lapdentreBoit H.A., AkunonepHoe o6iectBo «M31aTenbCTBO

«IIpocsemenue»

METOANUYECKHUE MATEPUAJIBI JJIAA YUUTEJIA
B.A.BonkoB. YHuBepcanpHbIe MOypOYHbIe pa3padoTku no ¢usuke.10 xiacc.-
N.:BAKO.2014 r.

B.A.BoinkoB. YHHBepcalibHbIE TOYPOUYHBIE pa3paboTku no gusuke.11 knacc.-

N.:BAKO.2014 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

edsoo.ru

rech.edu.ru

fipi.ru
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