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HHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo ¢usuke 6a30BOro ypoBHSI Ha YpOBHE CpeIHEro oouiero odpa3zoBaHus
pazpaboTaHa Ha OCHOBE IOJIOKEHUM M TpeOOBaHMH K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
obOpasoBarenbHOM Tporpammel, mpeactaBieHHbIx B DPI'OC COO, a Takke ¢ ydérom
(denepanpbHOl paboyeil MporpaMMbl BOCHUTAHHMS W KOHIEMIWU TPENoJiaBaHus Y4eOHOTO
npenmera «@u3uka» B 00pa3oBaTeNbHBIX —opraHmzanusx —Poccuiickoit  denepanuu,
pean3yIoNuX OCHOBHbIE 00Pa30BaTEIbHbIE IPOIPAMMEI.

CopepxaHue mnporpaMMbl Mo (DU3HMKE HaIpaBlIeHO Ha (OPMUPOBAHHUE €CTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaroruxcs 10—11 kmaccoB npu oOydeHun ux Gu3nKe Ha Oa30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JEATEILHOCTHOTO Noaxoaa. [IporpaMma no ¢pu3nke COOTBETCTBYET
tpeboBanusM ®I'OC COO k 1IaHHPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM U METalpeIMETHBIM
pe3ynbrataM OOy4eHHs, a TaKK€ YUHUTHIBAET HEOOXOAMMOCTbh peaju3alud MEXIPEIMETHBIX
CBs3el (PU3UMKU C EeCTECTBEHHO-HAyYHbIMHU y4deOHBIMU MpenMeramu. B Heil ompenenstorcs
OCHOBHBIC LIEJIM M3Y4YeHUs (PU3UKU HA YPOBHE CpeaHEero oOIiero oOpa3oBaHMs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOCHHMSA Kypca (U3MKU: JUYHOCTHBIC, MeETalpeIMEeTHhIe, NpeAMEeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma o (hu3uKe BKIIOYAECT:
® [UIAHUPYEMBIE PEe3yNbTaThl OCBOCHHS Kypca (U3MKM Ha 0Aa30BOM ypOBHE, B TOM UHUCIIE

MIPEeMETHBIC PE3YIIBTATHI IO TO1aM O0YUYCHHUS;
® cozaepxkanue yueOHoro npeamera «Dusuka» mo rojgam o0ydeHus.

Odu3uKa Kak HayKa 0 HauboJjee OOIIMX 3aKOHAX MPUPOIbI, BHICTYIAsl B KAUECTBE yueOHOIr0
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKIIAJ B CUCTEMY 3HAHHUI 00 OKpY>XarolemM MHpe.
HIkonpHBIA Kypc (HU3UKH — CHCTEMOOOPA3YIOUIMHA IS €CTECTBEHHO-HAYUYHBIX yUeOHBIX
IPEIMETOB, MIOCKOJIbKY (PU3UUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOILIECCOB U ABJICHUH, N3y4aeMbIX
XuMuen, Ouonoruer, pusndeckor reorpadueir m actpoHoMuen. lcronb3oBaHne W aKTUBHOE
NpUMEHEeHHE (U3MYECKUX 3HAHUN OmpeleNseT XapakTep W pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUI B cdepe HSHEpPreTHKH, TPAHCIOPTa, OCBOSHHUS KOCMOCA, IOJYYEHHS HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U JIpyrux. M3yuenue (pu3nKu BHOCUT OCHOBHOM BKJIaJ B
(hopMHpOBaHHE €CTECTBEHHO-HAYUYHOI KapTHUHBI MUpa 00yJaromuxcs, B popmMupoBaHue yMeHUN
NPUMEHSATh HAyYHBIH METO/1 MO3HAHUS TMPHU BHIMIOTHEHUH UMHU YUEOHBIX UCCIIeI0OBAaHUM.

B ocHOBY kypca ¢u3uku AJsi ypOBHS CpEAHETO 00IIero oOpa3oBaHUs MOJIOKEH s UICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €r0 OCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCeX pa3lesioB (DU3HMKH, BKIIOYAET KaK BOMPOCH! KIACCHUECKOH, TaK U
COBPEMEHHOW (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBHM ¢ HEl MaTepual Kypca GU3NKH 0ObeAMHEH BOKPYT
¢bum3uveckux Teopui. BemymmuMm B Kypce sBiseTcs (OpMUpOBaHHE TIPEACTABICHHH O
CTPYKTYPHBIX YPOBHSIX MaTE€pHH, BEUIECTBE U MOJIE.

Hoesa eymanumapuzayuu. E€ peanuzanus MpeanonaracT UCIOJIb30BaHUE I'YMaHUTapHOIO
noTeHnuaza GU3NIeCKOil HayKH, OCMBICIICHUE CBS3M Pa3BUTHUS (DU3HMKH C pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TPoOIeMaMu.

Hoes npuknaonoti nanpasiennocmu. Kypc Gusuku npeanonaraeT 3HaKOMCTBO € IIUPOKUM
KPYIOM TEXHUYECKUX U TEXHOJOTUYECKUX MPUIOKEHUN N3YUEHHBIX TEOPUM U 3aKOHOB.

Hoes skonocuzayuu peanusyeTcs IMOCPEICTBOM BBEJIEHUS D3JEMEHTOB COJIEp)KaHus,
MOCBSIIEHHBIX KOJOTUYECKUM IMpoOjIeMaM COBPEMEHHOCTH, KOTOpBIE CBSA3aHbI C Pa3BUTHEM
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TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyKAeHUs po0IeM pallioOHaIbHOTO MPUPOIOTIOIb30BAHUS U
HKOJIOTHYECKOH 0€30MacHOCTH.

Crep)KHEBBIMU 3JIEMEHTaMU Kypca (M3MKH Ha ypOBHE CpeIHEero oouiero oopazoBaHUs
ABISIOTCS  (pu3Mueckue Teopuu (GopMHpOBAHHME NPEICTABICHUH O CTPYKType MOCTPOCHHS
¢u3nyeckoil TeopuH, poiu (yHIaMEHTAJIbHBIX 3aKOHOB M NPUHIMIIOB B COBPEMEHHBIX
NPEACTaBICHUSAX O MPUPOE, TPAHUIAX MPUMEHUMOCTH TEOPHM, JJISi ONMUCAHHUS €CTECTBEHHO-
HAYYHBIX SBJICHUU U ITPOIECCOB).

CucTeMHO-eSTeTbHOCTHBIN MOIX0A B Kypce (DU3MKU peain3yeTcs MPexae BCero 3a cuér
OpraHu3alK 3KCIIEPUMEHTAILHON JesATeIbHOCTH oOydaromuxcs. s 6a30Boro ypoBHsl Kypca
(U3MKH — 3TO HCHOJB30BAHUE CUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
7ab0paTOPHBIX paboT, KOTOpPBIE B MporpamMme Mo (u3nke oOBEeAWHEHBI B OOMIUN CIHCOK
YUEHHUYECKUX NPAaKTUYEeCKUX paboT. BelaeneHue B ykazaHHOM IepeuHe Ja0opaTOpHBIX padoT,
IOPOBOJUMBIX JUISI KOHTPOJSL M OLEHKH, OCYIIECTBISETCS YYaCTHHUKaMH O0pa3oBaTeIbHOIO
nporiecca UCXOIs U3 0COOEHHOCTEH TUIAHUPOBAHUS M OCHAlIeHUs KabuneTta ¢usuku. [Ipu sToMm
oOecrieunBaeTCsl OBJIAJCHHE OOYYAIOUIMMHCS YMEHHSMHU IPOBOJIUTH KOCBEHHBIC H3MEPEHHS,
UCCIICIOBAaHUsl 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH M IIOCTAHOBKY OIIBITOB IO IPOBEpKE
HPEeJIOKEHHBIX THIIOTE3.

Bonbmioe BHUMaHUE YIENAETCs PEIICHUIO PacUETHBIX M KaYyeCTBEHHBIX 3aj1ad4. [Ipu sTom
JUTsL pacu€THBIX 3a/1a4 PUOPUTETOM SIBIISFOTCS 3a/1a4M C SIBHO 3aJJaHHON (PU3MYECKON MOJIENBIO,
[O3BOJISIIOIME NPUMEHATh HM3Y4YEHHbIE 3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pasena
Kypca, TaK U UHTETPUPYs 3HAHUSA U3 Pa3HBIX pa3zesoB. [lJis KaueCTBEHHBIX 3a[a4 NPHUOPUTETOM
SABIISIIOTCS 3aJaHusi Ha OOBSCHEHHWE TMPOTEKaHUs (U3UYECKUX SIBICHHM UM MPOILECCOB B
OKpY’KaloIIeH Xu3HH, TpeOyromue BbIOOpa (PU3NYECKOW MOJAENH MJisi CUTYallMH TMPaKTUKO-
OPUEHTUPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ TpeboBanusimu PI'OC COO K MaTepualbHO-TEXHUYECKOMY
oOecrieyeHni0 y4eOHOro mporecca 0a30BBI YpOBEeHb Kypca (U3MKH HAa YpPOBHE CpEIHEro
o0miero oOpa3oBaHMs TOJDKEH M3y4yaThCs B YCIOBUSAX IMPEIMETHOTO KaOWHeTa (M3WKH WIN B
YCIOBHUSAX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAY4YHOro 1UKiIa. B kabunere
(U3MKN TOKHO OBITh HE00X0AUMOE J1abopaTopHOE 000PYyIOBaHKE /IS BHIIIOJHEHUS YKa3aHHbIX
B TIporpamMme 1O (HU3UKE YUYEHHUECKUX TPAKTUUYECKUX pPAa0OT U JIEMOHCTPAIMOHHOE
obopyioBaHuUE.

JleMoHCTpallMOHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUM C IMPHUHLUIIOM
MHUHHMMAaJIbHOM JOCTaTOYHOCTH M 00ECHeuuBaeT MOCTAHOBKY IMEPEUUCIIEHHBIX B IpOrpamMme 10
(u3nKe KIIOYEBBIX JAEMOHCTpALMN A HMCCICIOBAHUS H3YyYaeMbIX SBICHHH W TPOLIECCOB,
SMIMPUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTopHoe 00OpyAOBaHHE ISl YYCHHUYECKHUX MPAKTUYECKUX padoT (opMHUpyeTcs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M oOecrneuuBaeTcs B pacyére OJHOr0 KOMIUIEKTAa Ha JIBYyX
oOyuaromuxcs. TemaTnyeckue KOMIUIEKTHI J1aOOpaTOpHOro OOOpYIOBAaHUS JOJKHBI OBITh
NIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUH AHAJOTOBBIX W IU(PPOBBIX MPUOOPOB, a TaKXKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIU(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU LIETSIMHU U3Y4€HUS (PU3UKHU B 0011EM 00pa30BaHUU SIBJISIOTCA:

* (opmHpoBaHUE MHTEpECA U CTPEMIJICHUS O0yYaromuXcs K HAYYHOMY M3YyYEHUIO IPUPOIbI,
pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

® pa3BUTME MPEIACTABICHMA O HAaydHOM METOA€ MO3HaHus U (opMupoBaHHe
HCCIIEI0BATENILCKOTO OTHOILEHUS K OKPYKAIOIUM SIBIICHUSM;



(hopMHpOBaHHE HAy4YHOTO MHUPOBO33PEHHUSI KaK pe3yJbTaTa H3yYeHUS OCHOB CTPOCHUS
MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;
(dhopMHUpOBaHHE YMECHHI OOBSCHATH SBJICHHS C HWCIOJB30BaHUEM (U3MYCCKUX 3HAHHHA W
HAYYHBIX JJOKA3aTEIbCTB;
(dhopMupOBaHHE TPEJCTABICHUN O pOoNu (PU3UKHU 7S Pa3BUTHUS IPYTUX €CTECTBEHHBIX HAYK,
TEXHHUKHU ¥ TEXHOJIOTHH.

JlocTiokeHre STHX MeNel oOecreurBaeTCs pelieHneM CIEAYIONNX 3ajad B Ipolecce

U3y4eHHUs Kypca (pU3UKU Ha YPOBHE CpeIHero o0uiero oopa3oBaHus:

npuoOpeTeHue CUCTeMbl 3HaHMM 00 OoOmMX (U3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUSIX, BKIIOYAS MEXAHMKY, MOJIEKYISAPHYIO (HU3UKY, SJIEKTPOAMHAMHUKY, KBAaHTOBYIO
(U3HKY U 3JIEMEHTHI acTPO(U3UKH;
(bopMHpoBaHHE YMEHUN NMPUMEHATh TEOPETUYECKHE 3HAHUA JUISl OOBSICHEHUS (PU3NYECKUX
SIBJICHUH B IIPUPOJIE U JUIS IPUHATHUS IPAKTUYECKUX PEIIEHUH B TOBCEIHEBHOM JKHU3HY;
OCBOCHHE CITIOCOOOB PELICHHS Pa3IMYHBIX 3a7ay C SBHO 33JaHHOW (PM3MUECKOW MOIEIBIO,
3a/1a4, MOJIpa3yMeBaIONINX CaMOCTOSITENIbHOE CO3JaHue (PU3NUECKOH MOJIENH, aJeKBAaTHOM
YCIIOBUSM 3aJ]auy;
NOHUMaHue (U3NYECKMX OCHOB M MPHHLMUIOB JCHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTMYECKUX MPOLIECCOB, MX BIUSHUSA Ha OKPYIKAIOLLYIO CPEAY;
OBJIaJICHUE METOJJaMU CaMOCTOSTEIbHOIO IUIAHUPOBAHUS M MPOBEAEHUS (PU3MUECKHUX
HKCIEPUMEHTOB, aHalu3a U HMHTEpIpeTauud MHPOpPMALUHU, ONPEAETICHUs OCTOBEPHOCTH
IIOJIy4E€HHOT'O pe3ysbTara;
CO3JJaHUE YCIOBUM JUI1 DPa3BUTHS YMEHHM IIPOECKTHO-HCCIIEJOBATEIbCKOM, TBOPYECKOU
NeSITEIIbHOCTH.

Ha wsydyenue ¢usuku (06a30BbIi ypOBEHb) HAa ypOBHE CpEeAHEro oO0Iiero oOpa3oBaHMs

orBoguTcst 136 yacos: B 10 kitacce — 68 yacoB (2 yaca B Hezaeno), B 11 kimacce — 68 vacoB (2
yaca B HEJICINIO).

[Ipennaraemsblii B mporpamme 1o Gpu3uke nepeueHs J1ad0paTOpHbIX U MPAKTUUECKUX padoT

SBIISIETCS. PEKOMEH/IOBAaHHBIM, YUMTEb JeJIaeT BBHIOOp MpOBeJeHHs J1a00paTOpHBIX padboT u
OTIBITOB C YUYETOM UHIUBUAYATBHBIX OCOOEHHOCTEN 00yJatOIInuXCsl.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pa3znen 1. ®usuka u MeTOAbI HAYYHOI0 IO3HAHUS
®usuka — Hayka o npupoje. Hayuneie Meroasl Mo3HaHUS OKpyxkarouero mupa. Pomnb
SKCIEPUMEHTA ¥ TEOPUH B MTPOIECCe TTO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (DHU3HKE.
MopenupoBanue (HU3MYECKUX sIBJICHUN | mporieccoB. Hayunsie runote3bl. Ousndeckue
3aKOHBI ¥ TEOPUU. |'paHHIIbI MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUSI.

Pone u mecto ¢(uszuku B (OPMHPOBAHUM COBPEMEHHOM HAyyHOW KapTUHBI MHpa, B
IIPAKTUYECKON JEATEINBHOCTH JIIOICH.

Jlemoncmpayuu
AHaoroBblie U ITU(GPOBBIC U3MEPHUTEIIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATYHKHU.

Pasnen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aABMKEeHHE. (OTHOCHUTENBHOCTh MEXaHMUYECKOro aBukeHus. Cucrema
orcuéra. Tpaekropus.

[lepemernienue, CKOpocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHHUE
MaTepUaIbHOW TOUYKH, UX MPOEKIMH HA OCH CHCTeMBbl KoopAuHAT. CloKeHHE TEepeMEIICHUN 1
CJIO)KEHHE CKOPOCTEH.

PaBHOMEpHOE UM paBHOYCKOpPEHHOE MpsSMONIMHEHHOE ABIKeHue. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, MYTH U MIEPEMEIICHUSI MaTEPUAIIbHOW TOUYKU OT BPEMEHH.

CBoOoaHoe majieHre. Y CKOpeHHue CBOOOTHOTO TaACHHUS.

KpuBonuneliHoe JnBvkeHue. JIBH)KeHHME MaTepHaIbHOM TOYKHM II0 OKPY>XKHOCTH C
MOCTOSIHHOW IO MOAYJIO CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JUHEHHas ckopocTh. llepuon u
yactoTa oOpameHus. LleHTpocTpeMuTeThHOE YCKOPEHHE.

TexHudeckue YCTpOWCTBA H MPAKTHUUECKOE TMPUMEHEHWE: CHUIOMETp, JBM)XCHHE
CHApSJIOB, LIETIHbIE U PEMEHHBIE TIepeIayu.

Jlemoncmpayuu

Mogenb cucteMbl 0TCUETA, UILTFOCTPALIMS KUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeobpazoBanue ABMKEHUI C HCTIOIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKeHHOM IIPOCTPAHCTBE.

Habnronenue aBrxeHus Tena, OpOIIeHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAJIBHO.

N3mepenue yckopeHust CBOOOTHOTO TAICHHSL.

Hamnpanenue ckopocTH npu JBMKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yyeHne HepaBHOMEPHOTO JBUKEHHUS C LIEJIbIO ONpeAeNICHUS] MTHOBEHHOM CKOPOCTH.

UccnenoBanue  COOTHOIICHWS ~ MEXAY  OYTSIMH,  NOPONHJACHHBIMM  TEJIOM  3a
MOCJIEIOBATEIbHBIE paBHBIC MPOMEXKYTKH BPEMEHH TpPHU PABHOYCKOPEHHOM [BIKEHHUH C
HayaJbHOU CKOPOCTHIO, PABHOU HYJIIO.

N3yyenue qBuxKeHH MapUKa B BI3KOU KHUIKOCTH.

N3yyenne nuxeHus Tena, OpOIIEHHOTO TOPHU30HTAIBHO.

Tema 2. /lunamuka

[Tpunuun otHocuTenbHOCTH ["anuies. [lepBoiii 3akoH HetoToHa. MHEpLManbHbIe CUCTEMBI
oTCcUéTa.



Macca tena. Cuna. IlpuHuun cynepno3unuu cuwil. Bropoil 3akoH Helorona s
MaTepuaIbHOMN TOUKU. TpeTuit 3akoH HproTOHA [ MaTepuaibHbIX TOYEK.

3akoH BceMHUpHOro TsaroteHus. Cuna tsoxectu. [lepBas kKocmMuyeckasi CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckonbxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBKEHUs U cuiia TpeHus nokos. Kosagdumment tperns. Cuna conpoTUBICHUS
TIPU ABUKEHUU TeJIa B )KUJIKOCTU WJIU Ta3e.

[ToctynatensHoe U BpalaTeabHOE ABMKEHHUE aOCOMIOTHO TBEPIOTO TeNa.

MoOMEHT cubl OTHOCUTENBHO OCH BpaieHusa. [lmedo cuibl. YcinoBus paBHOBECHUS
TBEPIOTO TeJIA.

TexHudeckue YyCTpONCTBA W TPAKTUYECKOE MPUMEHEHHWE: TMOAMIUITHUKY, IBM)KCHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrienne nHepuuH.

CpaBHeHuE Macc B3aUMOJICHCTBYIOIINX TEII.

Bropoii 3akon HeroToHa.

Hsmepenue cui.

CrnosxeHnue cui.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(popMariui.

Hesecomocts. Bec Tena npu yCKOpEHHOM NOABEME U MTaJICHUN.

CpaBHEeHME CHII TPEHUS TTOKOSI, KAUYEHUSI U CKOJIbKEHUSI.

VYcnoBus paBHOBecus TBEPAOIrO Tena. Busibl paBHOBECHS.

Yuenuueckuui sxcnepumenm, nabopamopmule pabomoi

Nzyuenue aBuxeHus Opycka 1o HaKJIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAIOUIUMX B MPYXKUHE U PE3UHOBOM
oOpasiie, oT ux AeGopMaIiim.

HccenenoBanue yciioBruid paBHOBECHS TBEPIOTO TENA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akonvl coXxpanenus 6 MexaHuke

Nmmynibe MaTepuanbHON TOUKH (Tena), CUCTEMBbI MaTepUaNbHBIX TOUeK. IMIyIbC chibl 1
M3MEHEHUE UMITYJIbCca TeJla. 3aKOH COXPaHEeHHs UMITyJIbca. PeakTHBHOE ABUKEHUE.

Pa6ora cunbl. MOIIHOCTE CHIIBI.

Kunetndeckass 2Heprusi MaTepHabHOM TOYKH. Teopema 00 M3MEHEHHH KHHETHYECKOM
SHEPTUH.

[MotennmansHas sueprus. [loTeHIManbHAS YHEPTHS YIIPYTO 1e(OPMUPOBAHHON MPYKUHBI.
[loTenunanbHas 3Heprus Tena BOJIM3U NOBEPXHOCTH 3EMIIH.

[ToreHunanbHble U HEMOTEHIMATbHbIE CUibl. CBs3b paOOThl HEMOTEHIUAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAHUYECKON SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue yCTpOMCTBA M INPAKTHUYECKOE NMPUMEHEHME: BOJAOMET, KOINEP, NMPYKUHHBIN
MUCTOJIET, BUKEHUE PAKET.

Jemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE NBUKEHUE.

[lepexo MOTEHIIMAIIBHON YHEPTUH B KHHETUYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi



N3yuyenne abCONIOTHO HEYNPYroro ynaapa C TOMOIIBIO JBYX OJMHAKOBBIX HHTSHBIX
MasITHUKOB.

HccnenoBanue cBsizu pabOTHI CHUIBI C M3MEHEHHMEM MEXaHWYECKOW JHEPruu Tejla Ha
IIPUMEPE PACTSKEHUS PE3UHOBOIO JKI'yTa.

Pa3nes 3. Mosekyasipaast pu3nKa ¥ TepMOAUHAMHUKA

Tema 1. Ocroebl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE NOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOI TEOPUH U UX OIBITHOE 00OCHOBaHHUE.
BbpoyHoBckoe nBwxkenue. Juddysus. Xapakrep ABMKEHMS M B3aUMOJICHCTBHS YaCTHIL
BemiecTBa. MoJien CTPOCHHUSI Ta30B, >KUIAKOCTEH M TBEPIBIX TEeT M OOBSCHEHHE CBOWCTB
BEIIIECTBA HAa OCHOBE 3THX Mojenerd. Macca m pazMepbl moisiekyn. KoimuecTBo BemiecTsa.
[TocrosiHHast ABorazipo.

Tennosoe paBHOBecue. Temmeparypa u e€ usMepenue. lllkana remneparyp Llenbcus.

Monens uneanbHoro rasa. OCHOBHOE YpaBHEHHME MOJIEKYJISIPHO-KUHETHUECKON TEOPHUH
uaeanpHOro rasa. AOCONIOTHas TemmepaTypa Kak Mepa CpelHel KHHETHMYeCKOH SHepruu
TEIUIOBOro JABWXEHMs dacTul ra3a. [llkama temnepatyp KenpBuHa. ['a30Bble 3aKOHBI.
VpaBuenue MenpneneeBa—Knaneiipona. 3akon JlanbroHa. M3omponecchl B UACAIbHOM Ta3e ¢
HOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduyeckoe mpeacTaBieHne U30MPOILECCOB: U30TEPMa,
n30xX0pa, u3obapa.

TexHnueckue ycTpoicTBa M MPAKTUYECKOE IIPUMEHEHUE: TEPMOMETP, OapoMeTp.

JHemoncmpayuu

OnbIT, JOKa3bIBAIOUIME JHUCKPETHOE CTPOCHUE BellecTBa, (oTorpaduu MOJIEKYI
OPraHUYECKHX COCTUHEHUMN.

OmnbIThl 110 TG GY3UH KUTKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JBH)KEHUS.

Mogens onbita IlITepHa.

OnbIThI, JOKa3bIBAIOUINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOIO B3AUMOACHCTBHUS.

Monens, HIUTFOCTPUPYIOIIAs IPUPOLY JaBICHM ra3a Ha CTCHKH COCY/Ja.

OneIThI, HIUTIOCTPUPYIOLUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, U30IpOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomul

OmnpeneneHnue Macchl BO3JlyXa B KJIAaCCHOM KOMHATe Ha OCHOBE H3MEpeHHH 00béMa
KOMHATBhI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanne 3aBUCMMOCTH MEXy ITapaMETPaMU COCTOSIHUSI pa3peKEHHOT0 Tasa.

Tema 2. Ocnosvt mepmoouHamurku

TepMoanHaMuyeckasi cucreMa. BHYTpeHHSs 3HEprus TEPMOIAMHAMMUYECKON CHCTEMBI U
crocoOb! e€ n3meHenus. KonndyectBo TernoTsel U paboTa. BHyTpeHHsIsI 3HEpTrys 0AHOATOMHOTO
UCAIBHOTO raza. Buasl Teruionepenaum: TeIIONPOBOAHOCT, KOHBEKLUS, U3TyYCHHE. Y AeiIbHas
TEIUIOEMKOCTB BellecTBa. KoIM4ecTBO TEIIOTHI IPU TEIUIONEPEIade.

[lonatue 00 ammabatHOM mporecce. IlepBbiii 3akoH TepMmoauHamuku. [IpumeHenue
MIEpBOTro 3aKOHA TEPMOJUHAMUKY K u3onpoleccaM. I padudeckas uHTepnperanus paboThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpatumMocTh MpoeccoB B IpUpPOE.

Tennobie MamuHbl. [IpuHIMNIEL 1eficTBUA TemIOBbIX MaliuH. [IpeoOpazoBanus sHEprun B
TeroBbIX MamuHax. Koadduuuent nonesnoro neiictust teruoBoid Mammubl. Lukn KapHo u
ero KO3 QUIMEHT MMOJIE3HOTO AEHCTBUSL. DKOJOTHYECKUE MPOOIEMbl TEMIOIHEPTE€TUKH.

TexHnyeckue yCTpoiiCTBAa M IPAKTUYECKOE IPUMEHEHHWE: [JBUTATelb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJUIBHUK, KOHAULIMOHED.
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Jlemoncmpayuu

W3MeneHne BHYTpeHHEW SHEPrHMM Tela IMPH COBEPUICHWH palOOThI: BBUIET MPOOKH M3
OyTBUIKM TOJ AEMCTBHEM CXAaTOro BO3JyXa, HarpeBaHue »¢upa B JaTyHHOU TpyOKe MyTEM
TpeHUs (BUICOIEMOHCTpAITH).

W3meneHne BHyTpeHHEH 3HEpruM (TeMIiepaTypsl) Teja MpH TeIuionepeiaye.

OmnpIT M0 aguabaTHOMY PACHIMPEHHIO BO3/TyXa (OIBIT C BO3LYIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPAaHUs, PEAKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3mepenue yeabHOM TEIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoowvt

[TapooOpazoBanne wu KoHAecHcamus. Mcmapenne wu  kumeHue. AOcCOmOTHasT U
OTHOCHUTEIIbHAs BIaKHOCTh BO31yXa. HachbleHHbIil nmap. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCHUMOCTb TEMIIEPATYpPbl KUIIEHUS OT JaBJICHHUS.

Teépmoe Teno. Kpucranmnumaeckrne u amopdHbie Tena. AHH30TPONHS CBOMCTB KPUCTAIIIOB.
Kunkue kpucrtamnel. CoBpeMeHHble Marepuaybl. [lnaBneHune u Kpuctammuzauus. VY aenbHas
TeruioTa muasiaeHus. CyOnumanus.

YpaBHeHHE TEIUIOBOTO OanaHca.

TexHuueckue yCTpOHWCTBA M NPAKTUYECKOE IMPUMEHEHHE: TUTPOMETP U ICUXPOMETP,
KAJIOPUMETP, TEXHOJOTUM TIOJYYCHHS COBPEMEHHBIX MAaT€puajoB, B TOM YHCIE
HaHOMaTEPHUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HaCHIILIEHHBIX MTAPOB.

Kunenue npu moHWKEHHOM JaBICHUHU.

CrniocoObl U3MepeHus BIaKHOCTH.

Habnronenne HarpeBaHus ¥ MJIaBJICHHUS KPUCTANIMYECKOTO BEIIECTRA.

JleMoHCTpanys KpUCTaJLIOB.

Yuenuueckuu sxkcnepumenm, n1abopamopmule pabomoi

N3MepeHne OTHOCUTENBHOM BIAXHOCTH BO3/IyXa.

Paznen 4. DaekrpoauHaMuka

Tema 1. Inexmpocmamuxa

DNeKTpu3anus Tell. OJNEeKTpUYeCKHil 3apsan. JlBa Buaa SIEKTPUYECKHX 3apsioB.
[IpoBOIHUKY, TUATEKTPUKH U MOITYTIPOBOJAHUKHU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsija.

Bzaumoneiicteue 3apspoB.  3akoH  Kynona. TodeuHblil  2neKTpuUuecKHid — 3aps.
Onexkrpuueckoe none. Hanpsok€HHocTh 3nexTpuueckoro mnoisd. [lpuHumn cynepno3unuu
ANEKTpUYECKUX nosiel. JINHUN HanpsHyKEHHOCTHU AJIEKTPUUECKOTO MOJIS.

PaGora cun snextpoctatnueckoro mong. [lorenmuman. Pa3HOCTh  MOTEHIMANOB.
[IpoBOAHMKY M TUANEKTPUKH B 3IEKTPOCTATUUECKOM MoJe. [{udnekTpuueckasi IpOHULIAEMOCTb.

Onekrpoémkoctb. Konmencarop. DIeKTpOEMKOCTh IJIOCKOTO KOHJIEHCATOpa. DHEPrus
3apsHKEHHOT0 KOHAEHCATOPA.

TexHuueckue yCTpoOiCTBA M INMPAKTHUECKOE MPUMEHEHHUE: AJIEKTPOCKOM, 3JIEKTPOMETP,
JIEKTPOCTaTUYECKas 3allUTa, 3a3eMJICHHE AJIEKTPONPUOOPOB, KOHJEHCATOP, KOMHUPOBAIbHBIN
anmnapar, CTpyHHBIM IIPUHTED.

Jlemoncmpayuu

YCTpolcTBO M IPUHIUIT ICUCTBUA SIIEKTPOMETpA.

B3aumoneiicTBue Ha3IEKTPU30BAHHBIX TEIN.
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DIIEKTPUUYECKOE TOJIE 3apsHKEHHBIX TEJl.

[IpoBOAHKKY B 3IEKTPOCTATHUECKOM IIOJIE.

DIIEeKTpOCTaTUYECKas 3alUTa.

JIMpNeKTpUKHY B 3J€KTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOHIaJAM  IUIACTHUH,
pPACCTOSTHUS MEXKy HUMH U IUAJIEKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOTO KOHIEHCATOpA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue 351eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. [locmosannwtii nekmpuueckuil mok. Toku 6 paznuyunvix cpeoax

DNEKTPUYECKUN TOK. Y CIOBUS CYIIECTBOBAHUS AJICKTPHUUECKOTO TOKA. VICTOUYHWKH TOKa.
Cuna toka. [locTosiHHBIN TOK.

Hanpsbxenue. 3akon Oma aJig yyacTka Lemnu.

DIIEeKTpUYECKOe COITPOTHUBJICHHUE. VY nenbHOE CONIPOTUBJIEHUE BEILIECTBA.
[TocnenoBarenbHOE, NapaJUIENIbHOE, CMEIIAHHOE COEAMHEHHNE MPOBOIHUKOB.

Pabota anekTpuueckoro Toka. 3akoH JIkoymsi—JIenia. MOIHOCTB JIEKTPHUYECKOTO TOKA.

DNEKTPOABUKYIas CUJIa U BHYTPEHHEE CONPOTUBIICHHE UCTOYHUKA TOKa. 3akoH Oma Jist
MOJIHOM (3aMKHYTOM) 3sekTpuueckoit nenu. KopoTkoe 3aMbikaHue.

DNIEeKTPOHHAs TPOBOIUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHUSI METAJIJIOB
oT Temrneparypsl. CBEpXITPOBOIUMOCTb.

DNeKTpUYECKHil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[MomynpoBonnuku. CoOCTBEHHass W MPHUMECHAs IPOBOJUMOCTD IOJYIPOBOIHHKOB.
CsoiicTBa p—n-nepexona. [lomynpoBogHUKOBbIE TPHUOOPHI.

OJEKTpUYECKH TOK B PAcTBOpax M paciulaBax »3JEKTPOJIUTOB. IJIEKTPOJIUTHYECKAS
Jquccoruanus. IeKTpoIIn3.

DneKkTpuyeckuil Tok B razax. CaMOCTOSTENbHBIM M HECAMOCTOSITENbHBINA pa3psia. MoaHusl.
Ilnazma.

TexHuueckue yCTpOMCTBA M MPAKTUUYECKOE IPUMEHEHHME: aMIEpPMETp, BOJIBTMETP,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTellbHble MPHUOOPHI, AJIEKTPOOCBETUTEIHHBIC
npuOOphl, TEPMOMETP CONPOTHUBICHUS, BaKyYyMHBIA IHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYITPOBOTHUKOBBIN JTNO/I, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIPsHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS IIWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIATN
MOTIEPEYHOT0 CEYEHUS U MaTepHaa.

CmenranHoe coeAMHEHUE TIPOBOHUKOB.

[Ipsimoe u3MepeHue 3neKTpoABMKYyIIel cuiibl. KopoTkoe 3aMblKkaHHE TalbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBJICHUSI.

3aBUCHUMOCTD COTIPOTUBIICHUS METAJJIIOB OT TEMIIEPATypHI.

[IpoBOIMMOCTB 31EKTPOJIUTOB.

HckpoBoii pa3psia 1 IpOBOAUMOCTh BO31yXa.

OaHOCTOPOHHSISE TPOBOJAUMOCTD AUO/JIA.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

M3yueHne cMEmaHHOTO COeIMHEHHS PE3UCTOPOB.

N3mepenue 3IeKTpOABMKYILIEH CHJIBl HMCTOYHMKA TOKA W €ro  BHYTPEHHETO
CONPOTHUBIICHUS.



Habmronenue anekrponusa.

Me:xxnpeaMeTHbIe CBI3H

N3yuenne kxypca ¢usukn 6a3oBoro ypoBHsS B 10 Kiacce OCYyIIECTBISICTCS C y4ETOM
COJIEPKATENbHBIX MEXIIPEIMETHBIX CBSI3¢H C KypcaMd MaTeMaTHKH, OWOJIOTHH, XUMHH,
reorpauu ¥ TEXHOJIOTUH.

Mesicnpeomemnsie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAyYHOTO TTO3HAHHS:
sBIICHUE, Hay4dHBIA (DakT, rumore3a, (Qu3uveckas BeJIWYMHA, 3aKOH, TCOpHs, HaOIIOICHHE,
IKCIEPUMEHT, MOJICITUPOBAHHE, MOJICITh, U3MEPCHUE.

Mamemamuxa: pelieHHe CUCTEMbl YpaBHEHHH, JuHeWHas ¢yHKIuUs, mnapabona,
runepOona, ux rpaduKu ¥ CBOMCTBA, TPUTOHOMETpHUYECKHUE (DYHKIIUU: CHUHYC, KOCUHYC, TAHT'CHC,
KOTaHT€HC, OCHOBHOE TPHTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHI W WX MPOCKIMH Ha OCH
KOOPJIMHAT, CJIO)KEHUE BEKTOPOB.

buonocus: MexaHuveckoe IBUKEHHE B )XKMBOU Mpupoae, nuddy3us, ocMoc, TEII000MeH
JKUBBIX OPTaHU3MOB (BHJIbI TEILJIONEPEIayuH, TEIJIOBOE PABHOBECHE), DIICKTPUUCCKHE SBIICHUS B
JKUBOM IIPUPOJIE.

Xumusi: TACKPETHOE CTPOCHHUE BEUIECTBA, CTPOCHUE aTOMOB M MOJICKYJI, MOJIb BEIECTBA,
MOJISIpHasl Macca, TEIUIOBbIE CBOWCTBAa TBEPABIX TeN, JXKUAKOCTEW W Ta30B, DJJICKTPUUECKUE
CBOMCTBA METAJJIOB, SJIEKTPOIUTHUYECKAS JUCCOIIUAITNS, TATbBAaHHUKA.

Tl'eoepaghus: BIaXXHOCTH BO3IIyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE JABMKEHHUH C UCIIOIB30BAHUEM MEXaHH3MOB, YUET TPECHUS B
TEeXHHMKE, TOJIIUIHUKHA, HCIOJIb30BAHME 3aKOHA COXPAaHEHHUS HMITylibca B TEXHUKE (pakeTa,
BOJOMET W JIpyrue), JBUTATENb BHYTPEHHErO CropaHWs, MapoBas TypOuHa, OBITOBOM
XOJIOTMITHPHHK, KOHUITHOHEP, TEXHOJIOTHH TOJyUYEHUsI COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHCIIC
HAaHOMATEePHAJIOB, W  HAHOTEXHOJIOTWMH,  JJCKTPOCTATHYECKas  3alluTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYWHBIM TMPUHTEP, OJICKTPOHATrpPEBATENbHBIE MPUOOPHI,
ANEKTPOOCBETUTEIHHBIC IPUOOPHI, TATbBAHUKA.

11 KJIACC

Pa3nen 4. DuekTpoauHaMuka

Tema 3. Maznummnoe none. I1eKmpomMazZHUMHAA UHOYKYUSA

IlocTtossHHBIE MarHuTEL. B3amMomelicTBHE IOCTOSHHBIX MArHuToB. MarHuTHOE IIOJIE.
Bektop marautHoM uHaAyKuuy. [IpyHIun cynepno3nuuy MarHuTHBIX MOJel. JINHUM MarHUTHOM
uHAyKuuu. KapTuHa TMHUI MarHUTHOW MHYKUWHU MOJISI HOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe 1oJie TPOBOJHUKA C TOKOM. KapThHa JMHMI WHAYKIUHW MAarHUTHOTO MOJIS
JUTMHHOTO TIPSIMOTO TMPOBOJHHUKA M 3aMKHYTOTO KOJBIIEBOTO MPOBOJHHMKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzaumoaelicTBrue NPOBOJHUKOB C TOKOM.

Cunia AMniepa, €€ MoJ1yJib U HalpaBJICHUE.

Cuna Jlopenna, e€ MOAyJib W HampaBieHue. JIBWKeHHE 3apsHKEHHOM YacTUIBl B
OJIHOPOJIHOM MarHuTHoM rnosie. Pabora cuiibl Jlopenna.

SIBrieHne ANEKTPOMAarHUTHOM WHAYKUMHM. [lOTOK BekTOpa MAarHUTHOM WMHAYKIIHH.
DNEKTPOABMKYIAsA CUIa UHAYKIUU. 3aKOH 3JIEKTPOMarHuTHOW nHaykuuu dapanes.

BuxpeBoe snexTpuueckoe mojie. DIEKTPOABUKYILIAS CHUJIA WHIAYKIUUA B TMPOBOJHHKE,
JBIDKYIIEMCS TIOCTYTIATEIbHO B OJTHOPOTHOM MarHUTHOM TI0JI€.

[TpaBuio Jlenna.

NHnykTUBHOCTD. SIBIE€HUE CAMOMHAYKIIMHU. DIEKTPOIBHKYIIAsl CUJIa CAMOUHTYKIIUH.
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DHeprusi MarHUTHOTO MOJIsl KATYLIKUA C TOKOM.

DNeKTpOMarHuTHOE ToJIe.

TexHnyeckue ycTpoilcTBa U MPaKTUYECKOE TMPUMEHEHHUE: IIOCTOSHHbIE MAarHUTHI,
3JIEKTPOMArHUTHI, 3JIEKTPOABUTATENb, YCKOPUTENIH 3JIEMEHTAPHBIX YaCTHIL], UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MarHUTHBIM I1OJIEM.

JIuHUY MHAYKIUMY MarHUTHOTO MOJIS.

B3aumoneiicTBue 1ByX NIPOBOJHUKOB C TOKOM.

Cuna Ammiepa.

HevictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBneHue ANeKTPOMArHUTHON UHAYKIUH.

IIpasuiio Jlenua.

3aBUCUMOCTD 3JIEKTPOABMKYIIEH CHIIBI MHAYKIMM OT CKOPOCTH M3MEHEHUS MAarHUTHOIO
MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

W3y4yeHre MarHUTHOTO TOJISl KaTYIIKHU C TOKOM.

HccnenoBanue neicTBUS NOCTOSSHHOTO MarHUTa Ha PaMKy € TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHON MHAYKIIUH.

Pa3nen 5. Koje0anusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHsle Ko1ebanus

Konebarenbnast cuctema. CB0OOOMHBIE MexXaHWMYECKHE KoJjebanus. [‘apMoHMueckue
konebanus. Ilepuon, dacrora, ammautyna u  (asa koneOGanuil. IlpyXUHHBI MasTHUK.
MareMaTHuecKuii MasiTHUK. YpaBHEHHE TrapMOHMYECKUX KojeOanuil. IlpeBpamienue sHepruu
IPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJIeOaHUSI B HJCaTHLHOM
KOJeOaTeIbHOM KOHType. AHAJIOTusl MEXIy MEXaHWUYECKUMU U DIIEKTPOMATrHUTHBIMU
kosnebanusamu. @opmyna ToMcona. 3aKOH COXpaHEHUS SHEPTrUU B UICATBHOM KojeOaTeabHOM
KOHTYDE.

[IpencraBienue o 3aTyxaromMx KojeOaHUAX. BbIHYKIeHHbIE MEeXaHMYeCKHUe KOJeOaHUs.
Pe3onanc. BeiHykIeHHBIE 2IEKTPOMArHUTHbIE KOJIeOaHusl.

[Tepemennbiii Tok. CUHYyCOUIaNbHBIN MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYAHOE U JEHUCTBYIOIIEE 3HAUCHHUE CUJTbI TOKA U HAIIPSKEHUSI.

Tpanchopmarop. IlpomsBoactBo, mepegada U MOTpeOIEeHUE DICKTPUUYECKON DHEPTHUH.
DKOJOTUYECKNE PHUCKU TPU TPOU3BOJACTBE IJIEKTpOodHEpruu. KynbTypa uUCHOIb30BaHUS
3JIEKTPOIHEPTUU B TOBCEAHEBHOM KU3HU.

TexHudeckue yCTpOMCTBA M IMPAKTUYECKOE INPUMEHEHHE: DIIEKTPUYECKUM 3BOHOK,
TeHEepaTop MEPEMEHHOTO TOKAa, TMHUHU AJICKTpoIepead.

Jlemoncmpayuu

HccnenoBanue napamMeTpoB KoyeOaTeIbHON CUCTEMBI (MIPYKUHHBIA MU MaTeMaTHYeCKHA
MasITHUK).

Habmonenue 3aryxaronmx KoJieOaHuu.

HccnenoBaHue CBOMCTB BBIHYKICHHBIX KOJIEOAHUH.

Habmronenue pe3onanca.
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CB00OOIHBIC JIEKTPOMArHUTHBIE KOJIEOaHUS.

OcuwinorpaMMsl — (3aBUCMMOCTH  CHJIBI  TOKa W HamlpsOKEHUS OT BPEMEHM) s
3JIEKTPOMAarHUTHBIX KOJIEOaHHH.

Pe3onaHc npu mocinegoBaTeNbHOM COEIUHEHUN PE3UCTOPa, KATYIIKH MHIAYKTUBHOCTH U
KOH/IEHCATOopa.

Monenb TUHUY 3JIEKTpoIepe1adn.

Yuenuueckuu sxcnepumenm, nabopamopuule pabomoi

HccnenoBanue 3aBUCUMOCTHY NIEPUOA MAJBIX KOJIeOaHUi rpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanne mnepeMeHHOro TOKAa B LENM M3 IMOCIEI0BAaTEIbHO COEAMHEHHBIX
KOHJICHCATOPa, KaTyIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 80JIHbL

Mexanuueckne BOJIHBI, yciIoBuUs pacnpoctpaneHus. Ilepuon. CkopocTs pacnpocTpaHeHus
¥ JuiMHa BOJHBL. [lomepeuHsle M MpoAONbHbIE BONHBL MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJH.

3Byk. CkopocCTh 3ByKa. [ poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEKTPOMAarHUTHbIE BOJHBL. Y CJIOBHS M3JIYyY€HHUs AJIEKTPOMATHUTHBIX BOJH. B3aumuas
opueHTanus BekTopoB E, B, V B snextpomaruutHoil BoaHe. CBOMCTBAa 31EKTPOMArHUTHBIX
BOJIH: OTpa)X€HWE, NpeIoMJICHUE, mojispusanus, audpakmus, uHtepdepeHius. CKOpOCTh
3JI€KTPOMArHUTHBIX BOJIH.

[[Ikana 3J1€KTPOMAarHUTHBIX BOJH. [IpuMeHeHHe 3JIeKTPOMArHUTHBIX BOJH B TEXHUKE M
ObITY.

[IpuHOHAIIBI paOCBA3U U TeNEeBUACHUS. Paguonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY KAIOIIEeH Cpeibl.

TexHnyeckue ycTpoilcTBa M INPAKTUYECKOE NPHUMEHEHHUE: MYy3bIKaJbHblE€ MHCTPYMEHTHI,
yJIbTpa3ByKOBasl IUArHOCTHKA B TEXHUKE W MEIUIMHE, panap, paauoNpUEMHHK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO0pa3oBaHue U pacIpOCTpaHEHUE TOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Kone6uomeecs Teno Kak UCTOYHHK 3BYyKa.

Habmonenue otpaxkeHus U IpeIoMIICHUSI MEXaHUYECKUX BOJIH.

Habmonenue natepdepeHmu U TUPpakiini MEXaHUIECKUX BOJTH.

3BYKOBOU pe30HAHC.

HabmioneHne CBS3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYAOH M YacTOTOU
Kosie0aHuil.

HccnegoBanue  CBOMCTB — DJIGKTPOMArHUTHBIX — BOJIH:  OTPA)XKEHHWE, IPEJIOMIICHUE,
noJnsipu3anus, tudpakuus, THTephepeHIHs.

Tema 3. Onmuka

I'eomerpuueckas ontuka. IIpsiMonnHeiiHOe pacipocTpaHEHUE CBETAa B OJJHOPOJIHOM cpefie.
JIyd cBera. ToueUyHBI ICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHne H300pakeHUN B IJIOCKOM
3epKaie.

[Ipenomnenue cBeta. 3akoHBI MpeJOMIICHHS CBeTa. AOCOMIOTHBIM  MOKa3arelb
npesnomienus. [lonHoe BHyTpeHHee oTpakeHue. IlpenenbHbI yroja IHOJHOIO BHYTPEHHEIO
OTPaKEHUS.

Hucniepcus cBera. CioxHbIM coctaB 6esoro cera. L{Ber.
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CoOuparomme M paccewBaromue JuH3bl. ToHkass nuH3a. DOKYCHOE pPACCTOSHUE U
ONTHYECKasl CHJIa TOHKOM JINH3bI. [locTpoeHune n3o0pakeHnil B cOOMparONINX U paccerBarOIINX
nuH3ax. @opMyIia TOHKOW JIMH3bI. Y BEJIMYEHHE, JaBAEMOE JIMH30M.

[Ipenensl IpUMEHUMOCTH T'€OMETPHUUECKOHN ONTUKH.

BonnoBast ontuka. WHtepdepenuus cBera. KorepeHTHbIE HMCTOUYHUKH. Y CIOBHUS
HaOJIr0IeHUs] MAKCUMYMOB U MUHUMYMOB B MHTEp()EPEHIIMOHHON KapTHHE OT JBYX CHH(A3HBIX
KOT'€pEHTHBIX HICTOYHHUKOB.

Hudpakius cBeta. JludpakunoHHas pemérka. YciaoBUe HaONIOJEHMS TJIaBHBIX
MaKCHUMYMOB IpH MaIEHUH MOHOXPOMAaTHYECKOT0 CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHunyeckue ycTpolcTBa M MpPaKTUYECKOE MPUMEHEHME: OYKH, Jyna, (oToammapart,
NPOEKIMOHHBIN anmapar, MHKpPOCKOI, TEeJIEeCKOI, BOJIOKOHHAs OINTHKA, IU(PpPaKLHOHHAS
pEIETKA, IOIAPOUL,.

Jlemoncmpayuu

[IpsimonuHeitHOe pacnpocTpaHeHue, OTpakKeHHe M mpejomiieHHe cBera. OnTuueckue
pUOOPHI.

[lonHoe BHyTpeHHEE OTpaxkeHue. Moienb cBeToBOAA.

HccnenoBanue cBOWCTB M300paKeHUM B TMH3AX.

Mopenn MEKpOCKOIA, TEIECKOIIA.

Habmonenue natepdepeHImu ceera.

Habmonenue nudpakuuu ceera.

Habmonenue aucnepcuu cera.

[TosnydyeHue cnekTpa ¢ HOMOUIbIO PU3MBI.

[Tony4yeHue cniekTpa ¢ HOMOLIbIO AU(PPAKIIMOHHOMN PEIIETKH.

HabmnroneHue nonsipu3anuu cBeta.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

N3mepenue nokaszaresns NpeaoMIIEHUS CTEKIIA.

HccnenoBanue CBOMCTB N300paKEHHM B JIMH3AX.

Habmonenue nucnepcuu cBeta.

Pa3nen 6. OcHOBBI cIeUAJIBHON TEOPUH OTHOCUTEJIBLHOCTH
['paHnLIBI TPUMEHMMOCTH KJIACCHYECKOW MeXaHWKHU. llocTynaTel cnenualbHOW TEOpUH
OTHOCUTEJIbHOCTH: HMHBAPUAHTHOCTH MOJYJsSI CKOPOCTH CBE€Ta B BaKyyMe, IPHUHLHII
OTHOCHUTEJIBHOCTH DWHILTEIHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMe/JICHHE BPEMEHU U COKPAILIEHUE JITTUHBI.
OHeprus U UMITYJIbC PEISATUBUCTCKON YaCTULIBI.
CBs13p MacChl € SJHEPTUEH U UMITYJIbCOM PEIIATUBUCTCKON YaCTULBI. DHEPIUs MOKOS.

Paspnen 7. KBanToBas pusuka
Tema 1. Inemenmol K6aHmMOBOU ONMUKU
®dotonbl. Dopmyna [lmanka cBs3u HEPrUU POTOHA C €r0 YACTOTOW. DHEPTrHUS M UMITYJIbC
¢dorona.
OtkpeiTie u wuccnenoBanue Qoroddpdexra. Ombitet A. I. CroneroBa. 3aKoHBI
dbotorddekra. YpaBuenne DitnmreitHa st poroddpdexra. «Kpacnas rpanuna» gorordpdexra.
JaBnenue cBeta. OnbiTel [1. H. JIeOGenena.
XUMHYECKOE JEHCTBHUE CBETA.
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TexHUUeCKHUe yCTPOWCTBA W TMPAKTHUECKOE MpPUMEHEHHE: (POTOINEeMEHT, (OTOIATUHK,
CoJTHEUHas OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®dotor(PeKT Ha yCTAaHOBKE C IIMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETo GpoTodddekra.
Cseroauos.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OmnbiTel Pesepdopna mo paccesnuto o -uactuil. [Imanerapnas
mogens atoMa. Iloctynarer bopa. U3nyuenue u mornomenue GOTOHOB MpU MEPEXoje aToMa ¢
OJIHOTO ypOBHSl BSHepruum Ha Japyrol. Buasl cnektpoB. CHnekTp ypoBHEW 3HEpruuM aroma
BOZOPOAA.

Bonnossle cBolicTBa yactull. Bonnsl e bpoiinsa. KopiyckynisspHO-BOJIHOBOM Ty alu3M.
CrioHTaHHOE U BBIHYKJIEHHOE U3JTyY€HUE.

TexHuueckue YCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHUWE: CHEKTPAJbHbIM aHAIN3
(ciekTpockor), 1a3ep, KBaHTOBbIM KOMIBIOTED.
Jlemoncmpayuu
Mopnens onbita Pesepdopra.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HabmroneHne nuHeyaThIX CIIEKTPOB U3ITyUYCHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul
Habmronenue nuHeH4aToro crexkTpa.
Tema 3. Amomnoe aopo
OKCHEpUMEHTBI,  JIOKa3bIBAIOIUE  CJIOXHOCTb  CTPOCHMA  sfpa. OtkpsiTHE
panuoaxktuBHOCTU. OnBITH Pe3epdopaa mo onpeneneHuio coctaBa paluoakTUBHOTO H3ITy4eHHSI.
CsoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paJuoakTUBHOCTH Ha KUBbIE OPraHU3MBI.
OtkpeiTHEe TIpoTOHAa W HedTpoHa. Hykionnas mozens siapa ['eiizenOepra—lBaneHko.
3apsn sapa. MaccoBoe unciio siapa. M30Tomnsl.
Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIN OeTa-pacnaa. ['aMmma-usznmyuenue. 3akoH
PaaMOAKTUBHOIO pacnaja.
DHeprus CBSI3u HYKJIOHOB B sizipe. SnepHbie cuibl. [ledekT maccer sapa.
SAnepHsble peakuuu. [leneHne U CUHTE3 A1€Ep.
Snepubiii peaxktop. Tepmosnepubiii cunHTe3. IlpoOremMbl M NEPCIEKTUBBI  sACPHOU
SHEPreTHKU. DKOJIOIMYECKHUE aCIIEKThI AIEPHON SHEPTETUKH.
DnemMeHTapHble YacTUlbl. OTKPBITHE MO3UTPOHA.
MeToab! HaOIIOACHUS U PErUCTPALIUH 3JI€MEHTApHBIX YaCcTHULL.
®dyHnnaMeHTanbHbIE B3auMoeicTBus. EquHcTBO hrsnyeckoit KapTUHBI MUpA.

TexHUYeCKHEe YCTPOWCTBA M MPAKTHUYECKOE NMPHUMEHEHHWE: JIO03MMETp, Kamepa BuibcoHa,
SJIEPHBIN peakTop, aTOMHast OomoOa.

Jemoncmpayuu

Cu€TYrK HOHUBUPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul
HccnenoBanue TpekoB YacTuil (10 rOTOBBIM oTorpadusim).
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Pa3nes 8. DiieMeHTBI aCTPOHOMHUM M aCTPOPU3UKHI

Oranbel  pa3BUTUs  acTpoHoMuu. llpukimagHoe MW MHMPOBO33pPEHUECKOE 3HAUYEHHE
ACTPOHOMUM.

Bup 38é3qH0r0 HebGa. Co3Besnus, spKue 3BE3/bl, MJIAHEThI, UX BUAUMOE JIBHKEHHE.

Conneunas cucrema.

Connue. Conneuynast akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE3A. 3BE3ABI, MX
OCHOBHBIC XapaKTEPHUCTHKU. JlMarpamMma «CIEKTPaJbHBIA KJIAacC — CBETUMOCTBY». 3BE3bBI
[JIABHOM TIOCJIEIOBATEIBHOCTH. 3aBHCHUMOCTb «Macca — CBETHMMOCTBY» Ul 3BE31 IJIABHOU
nocie0BaTenbHOCTH. BHyTpeHHee crpoeHne 3BE3N. CoBpeMEHHBIE MPEACTABICHUSA O
IPOUCXOXKAECHNUHU U 3BoItoLMU CoJIHIA U 3BE31. DTambl KU3HU 3BE3I.

Muneunsrii [TyTs — Hamra [Nanaktuka. [Tonoxxenne u nemwkenne Connna B ['anaktuke. Turmbl
rajJlakTuK. PaguoranakTuky u kBazapel. YEpHbIE ABIPHI B sApaxX raJlakTHK.

Bcenennas. Pacmmpenue Bcenennoil. 3akon XaO6na. PazGeranme ramaktuk. Teopus
bonbmoro B3peiBa. PenukroBoe usinydeHue.

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnsle npodiaeMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus

HaGumonieHus: HeBOOPYKEHHBIM IJ1a30M C UCIOJb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUM
JUISL OTIpEZIeNICHUs TOJI0XKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JJaTy: OCHOBHBIE CO3BE3/US
CeBepHOro nosymapus 1 sipkue 3BE3/bl.

Habmonenus B tTeneckon Jlynsl, maner, Mineunoro IlyTu.

O06o0marniee noBTOpeHUE

Ponp ¢u3uku u acTpOHOMHUM B JKOHOMHYECKOW, TEXHOJOTHMUYECKOW, COIMAIBHOU U
TUYECKOW cdepax AeATEIBHOCTH 4YeJIOBeKa, pPOJIb M MECTO (U3MKM U acCTPOHOMHUH B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pOib (QU3MUECKOM Teopun B (HOPMUPOBAHUU
npecTaBiIeHu 0 PU3NYECKOr KapTUHE MHUPa, MECTO (PU3NUECKOI KapTUHBI MHpa B OOILEM psITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJICTABICHUN O IPUPOJIE.

MexnpeamMeTHble CBS3H

Nzyuenue kypca ¢uszuku OazoBoro ypoBHsS B 11 Kiacce ocymiecTBiseTcss ¢ y4&€ToM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBSI3eH C KypcaMu MaTeMaTHKH, OHOJIOTHUH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nonsamus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOIO IO3HAHMS:
sBJICHHE, Hay4HbI (QakT, rumotesa, (u3nueckas BEJIWYMHA, 3aKOH, TEOpHsl, HaAOIIOCHUE,
JKCIIEPUMEHT, MOJCIMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUMN, TPUTOHOMETpUYECKUE (YHKIUU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHYECKOE TOXKIECTBO, BEKTOPBI M HX
IOPOEKIMM HAa OCH KOOPJAMHAT, CIOKEHHE BEKTOPOB, MPOU3BOJHBIE 3JEMEHTapHBIX (DYHKIMA,
MIPU3HAKH [TOJI00US TPEYTOIBHUKOB, ONpeeNICHHE TUIOIAAN TUIOCKUX (GUryp u o0béMa Ted.

buonocus: snekrpuyeckue SBIEHUS B KUBOHM MpHUpoOJE, KojieOaTelnbHbIE ABMXKEHUS B
KUBOW TNPUPOJE, ONTHYECCKUE SIBICHUS B JKMBOM IPUPOJE, ACHCTBUE pajualiy Ha >KUBBIC
OpPraHU3MBI.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KPHUCTaUIMYECKas CTPYKTypa TBEPABIX Tell,
MEXaHHU3Mbl 00pa30BaHMs KPUCTAUINYECKON PEIIETKY, CIIEKTPaJIbHbII aHaIu3.

l'eoepaghus: MarHuTHBIE TOJOCA 3€MJIM, 3aJI€KH MarHUTHBIX PyA, POTOCHEMKA 3EMHOM
IIOBEPXHOCTH, NPEACKA3aHUE 3eMIIETPSCEHUM.

14



Texnonozus: NTUHUU DJIEKTPOIEPEay, TEHEPATOP MIEPEMEHHOIO TOKA, 3JIEKTPOABUTATEIb,
UHIYKIMOHHAsT TIeYb, pajap, paJuoNpHEMHHUK, TEIeBH30p, aHTeHHa, TenedoH, CBY-meus,
MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONTHKA, COJTHEUHasi 6atapest.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHMUA

OcBoenue ydebHoro npeamera «®dusuka» Ha ypoBHE CpelHEro o0Iero oOpa3oBaHMs
(6a30BBII  ypOBEHB) JOHKHO  OOECHEYUTh  JOCTHIKEHHWE  CICAYIOIMHMX  JUYHOCTHBIX,
METAaIPEeIMETHBIX U MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yJbTaThl OCBOCHUSA y4ueOHOro mpenmeTa «Du3nka» TOHKHBI OTpa)kKaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYyYaroluXcsi pyKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPECHHEH
MO3UIIUEH JUYHOCTH, CHUCTEMON IICHHOCTHBIX OpHEHTAllMi, TO3UTHUBHBIX BHYTPEHHHUX
yOeXKICHU, COOTBETCTBYIOUIMX TPAJAULIMOHHBIM IIEHHOCTSIM  POCCHIICKOro  oOlIecTBa,
pacUIMpEeHHE KU3HEHHOTO ONbITa U OMbITa ACSITENBHOCTH B MPOLECCE pealn3alud OCHOBHBIX
HaIpaBJeHUN BOCITUTATEILHOM JIEATEIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpa:k1aHCKOro BOCIMTAHUSA:

c(OpPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIMM  OO0ydYaromerocss Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUICKOTO OOIIECTBA;

NPUHATHE TPATUIIMOHHBIX OOIIEYEIIOBEYECKUX TYMAHUCTHUYECKUX M JIEMOKPATHYECKHX
IIEHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO NIEATEIbHOCTh B HHTEpEcax TIpakJaHCKOTo oOIIecTBa,
y4acTBOBATh B CAMOYTPaBIECHUH B 00pa3oBaTeIbHON OpraHU3aIlNH;

YMEHUE B3aMMOJIEUCTBOBATh C COLMAIBHBIMU MHCTUTYTaMHU B COOTBETCTBHUM C HX
(YyHKIMSIMU 1 HA3HAUYCHUEM,

TOTOBHOCTh K TyMaHUTapHOU U BOJIOHTEPCKON EATEIBbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCHICKON TPaXTaHCKOW UIACHTUIHOCTH, MTATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJAM, IOCTHKEHHUSIM POCCHMCKUX
y4EHBIX B 00J1aCTH (DU3UKH U TEXHUKH,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TIOBEICHUS;

CIOCOOHOCTh OIIEHMBATH CUTYAIMI0 M MPUHUMATHh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHCJIE B I€ATEIbHOCTH YUYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOCHUE YCTOMUMUBOTO OYIyIIEro;

4) 3cTeTHYeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHUE K MUY, BKIIIOUYAsi ICTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIIETO
(u3nueckoil Hayke;

5) TpyaoBoro BocnuTaHus:

UHTEpeC K pa3nuuHbiM cdepam mpodecCHOHATbHONW ACSITeNbHOCTH, B TOM 4YHCIIE
CBS3aHHBIM C (U3MKOW W TEXHHWKOW, yYMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oymymei
po¢eCCr U PeaTn30BBIBATH COOCTBEHHBIC KU3HCHHBIC TIJIAHBI,

TOTOBHOCTb M CITOCOOHOCTH K 0Opa30BaHHUIO M caMOOOpa30BaHMIO B 00JacTH (PU3MKH Ha
NPOTSKEHUH BCEH JKU3HU;

6) 3K0J1I0rMYeCKOr0 BOCIIUTAHMSI:

c(hOpMUPOBAHHOCTDh DKOJIOTHYECKOW KYJIBTYPhI, OCO3HAHHE TJ00AaTBHOTO XapakTepa
9KOJIOTHYECKUX MPOOIIEM;
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IUIAHUPOBAHUE U OCYLICCTBICHUE JEHUCTBUM B OKPY’KAIOIIEH Cpele Ha OCHOBE 3HAHMS
1€l YCTOMYMBOTO PA3BUTHs YEJIOBEYECTBA;

paclIMpeHHe ONbITa JACATENBHOCTH JKOJIOTMYECKOM HANpaBIECHHOCTH Ha OCHOBE
UMEOIUXCs 3HaHU 1Mo (usuke;

7) IEHHOCTH HAYYHOI0 MO3HAHHUSA:

C(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs GU3NUECKON HAYKH;

OCO3HaHME IIECHHOCTU HAyYHOW AEATeNbHOCTH, TOTOBHOCTh B IPOLIECCE U3YUEHUS (PU3UKU
OCYILECTBIIATH MPOCKTHYIO U UCCIIEN0BATEIBCKYIO AEATEIBHOCTh HHIUBUYaIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

I[lo3naBaTebHBIE YHMBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS
basoBble Jlornyeckue 1eiicTBUA:

CaMOCTOSITENIbHO (OPMYJIUPOBATh M aKTYaJU3MpPOBATh MPOOJIEeMy, paccMaTpHBaTh €&
BCECTOPOHHE;

OTIPEACIIATH LU AeSITeIbHOCTH, 33]aBaTh MapaMeTPhl M KPUTEPUH UX TOCTHKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBIICHUSX;

pa3pabaThIBaTh IJIAH PEIICHUS MPOOIEMBI C YIETOM aHAIN3a UMEIONIUXCSl MaTepUaTbHbIX
U HeMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIbTATOB LEJSAM,
OIICHUBATh PUCKHU MOCIEACTBUI ESITEIILHOCTH;

KOOPJIMHUPOBATh W BBIMIOJNHATH PabOTy B YCIOBUSAX pPEAIbHOTO, BHUPTYaIbHOTO U
KOMOMHHMPOBAHHOT'O B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MIPH PEIICHUH KU3HEHHBIX MPOOIeM.

basoBble ucciienoBare/ibCKie 1eMCTBUSA:

BIIAJICTh HAYYHOH TEPMHHOJOTHEH, KIFOUEBBIMU TMOHATUAMH U METOAaMHU (U3UUECKOM
HayKHU;

BJIa/IETh HABBIKAMHU Y4YEOHO-HCCIEAOBATEIbCKOM U MPOEKTHOM NEATEIbHOCTH B 00NacTH
(hbU3HUKHU, CIOCOOHOCTBHIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY MOMCKY METOJIOB PEIICHHUs 3a1a4
(hU3HYECKOTO COJIEPIKAHUS, PUMEHEHHIO PAa3IMIHBIX METO/I0B TTO3HAHMUS;

BJIQ/IETh BHUJAMHU JESATEIBHOCTH IO MOJIYYEHHIO HOBOTO 3HAHUS, €ro WHTEpIpeTaluH,
npeoOpa3oBaHMI0O M TPUMEHEHUI0 B Pa3MYHBIX Y4YEOHBIX CUTyalMsiX, B TOM 4YHUCIE TMpHU
CO3JIaHUH Y4EOHBIX IPOEKTOB B 00JIaCTH (PU3MKH;

BBISIBJIAITh TPUYUHHO-CIICJICTBEHHBIE CBSI3M W aKTYallM3UpPOBaTh 3ajady, BBIABUTATH
TUNOTe3y €€ pelleHHsl, HaxOAuUTh AapryMEHThl HJs J0Ka3aTelbCTBA CBOMX YTBEPKIACHMHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS,

AQHAIM3UPOBATh TIOJTYYCHHBIE B XOJE pEUICHHs 3aJauyd pPe3yJbTaThl, KPUTHUYECKU
OIICHUBATH UX JIOCTOBEPHOCTh, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIC 3a7a4d B OOpa30BaTEIBHOM JCATEIHHOCTH, B
TOM YUCJIE MIPU U3YUYCHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT,

YMETh MEPEHOCUTH 3HAHUS TI0 (PU3UKE B IPAKTHUYECKYIO 00JIaCTh KU3HEICATCIIEHOCTH,

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX MPEIMETOB;

BBIIBUTaTh HOBBIE HJIEH, MpeJIaraTh OPUTHHANBHBIE TOXOAbI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a7a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.
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Pabora ¢ nnopmanmeii:

BJIAJICTh HaBBIKAMU MONy4YeHHS MH(OpMAIM (GU3NIECKOTO COJEPKAHUS M3 UCTOYHHUKOB
pa3HbIX THIIOB, CAaMOCTOATEIBHO OCYIIECTBIATh IOWCK, aHalW3, CHUCTEMAaTH3alUI0 H
UHTEPIPETALNI0 HHPOPMALIMU Pa3IMYHBIX BUJIOB U (OPM MIPEICTABICHHUS;

OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIINH;

UCTIONIb30BaTh CPEACTBa HMH(MOPMAIIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH B
pelIeHHd KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OPraHM3allMOHHBIX 3a/Jad C COOJIIOJCHHEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKH O€30MaCHOCTH, TMTHUEHbI, pecypcocOepeKeHus, IPaBOBbIX U
THUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (DU3NYECKOTO COJACPKAaHUS B pPa3NIUYHBIX (opMmarax ¢ Yy4EToM
Ha3HaueHus: HHQOpMaLIMM U LENeBOW ayJUTOpPHH, BbIOMpas ONTHUMalbHYI0 (opmy
IpeCTaBICHUs U BU3YyalIU3alllu.

KoMMyHuKaTHBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA:

OCYILECTBIISATh OOIIEHHE HA YPOKaxX (PU3UKH U BO BHEYPOUHOH J1€ATEIbHOCTH;

pacro3HaBaTh MPEINOCHUTKN KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(IUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JaraTb CBOKO TOYKY 3pPEHHsI C MCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MIOHUMATh U HCII0JIb30BaTh MIPEUMYILECTBA KOMaHIHOW ¥ UHAMBUYaJIbHON paboThI;

BBIOMpPATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH C y4€TOM OOIIMX HHTEPECOB U
BO3MOYKHOCTEH KaX0r0 4JeHa KOJUIEKTUBA;

NPUHUMATh LEIU COBMECTHOM JESITEIIbHOCTH, OpPraHUW30BBIBATH M KOOPAUHUPOBATH
JNEUCTBUS 1O €€ JOCTMXKEHMIO: COCTaBIAThH IIaH ACUCTBUM, pacHpelesaTh pOJId C YYETOM
MHEHUH YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON paboTHI;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U Ka)J/J0r0 y4aCTHHKA KOMaHbl B OOIIUI pe3ynbTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeJylaraTb HOBBIE IIPOEKTHI, OLICHUBATh WAECHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh ITO3UTHBHOE CTPATETMYECKOE IIOBEJCHUE B PA3JIMYHBIX CHUTYalHsX,
IPOSIBISITH TBOPUECTBO M BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1eCTBHS
Camoopranmu3anus:
CaMOCTOSITENILHO OCYIIECTBISITh MO3HABATEIbHYIO JESATENLHOCTh B o0OnacTu (pU3uKU U
ACTPOHOMHH, BBISIBJISTH ITPOOJIEMBI, CTABUTH U ()OPMYJIMPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITENIbHO COCTaBJIATh IUIaH PEHIeHHs] Pacu€THBIX U KAaYeCTBEHHBIX 3aJad, IUIaH
BBITIOJTHEHHSI TMPAKTUYECKOM paboThl ¢ Y4ETOM HUMEIOIUXCS PECYpPCcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U MPEIIIOYTCHMUI;
JTaBaTh OIEHKY HOBBIM CHTYAIUsIM;
pacmupsATh paMKH y4eOHOTO NMPEeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTCHUN;
JIeNiaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;
OIICHUBATH MTPUOOPETEHHBIN OTIBIT;
croco0cTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO JSPYAWIMH B 00MacTH (U3HKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIH YPOBEHb.
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CaMOKOHTPOJIb, SJMOIHOHAJIbHBIH HHTEJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYallUSM, BHOCUTb KOPPEKTUBBI B JESTEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YIbTATOB LEIISIM;

BJIa/IeTh HaBBIKAMH MMO3HABATENBHON peIeKCUU KaK OCO3HAHUS COBEPIAEMbIX JeUCTBUN
Y MBICJIMTEIBHBIX IPOLIECCOB, X PE3YJIBTATOB U OCHOBAHUI;

UCTIOJIb30BaTh MPUEMBI pe(IIEKCHUH ISl OIICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHHUS [0 UX CHUXKEHUIO;

NPUHUMATh MOTUBBI U ApTYMEHTBI APYTUX MIPU aHAIU3E PE3YJIbTATOB JIE€ATEIbHOCTH;

NpUHUMATh ce0sl, TOHMMasl CBOM HEIOCTATKU M JOCTOUHCTBA,

IPUHUMATh MOTHUBBI M ApIYMEHTBI JPYTUX IPU aHAJIU3€ PE3yJIbTaTOB EATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OIINOKH.

B nmpouiecce noctrxeHus TIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS POTPaMMBbI IO (PHU3UKE IS
YPOBHSI CpEIHEro o0Iero oopa3oBaHusl y OOY4YaIOLIMXCSl COBEPIICHCTBYETCS] YMOLMOHAIbHBIN
MHTEJUIEKT, PeINoIaralonmi cOpMHUPOBAHHOCTS!

CaMOCO3HaHUs, BKIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIMIPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOIIMOHANBHOM cepbl, ObITh YBEPEHHBIM B ceOe;

caMOperyJIMpOBaHusl, BKJIFOYAIOILIETO CaMOKOHTpOIJIb, yMEHHE IIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE TIOBEJCHUE, CIIOCOOHOCTh aJanTHPOBATHCS K SMOIMOHAIBHBIM
U3MEHEHUSIM U MPOSIBISITH THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHMBALIMM, BKJIIOYAKOUIEH CTPEMJIEHHME K JOCTHXKEHHMIO LIeJIM U yCHEXy,
ONTHMHU3M, NHULIMATUBHOCTb, YMEHUE AEHCTBOBATh UCXOMS U3 CBOUX BO3MOYKHOCTEN;

OMIIATUH, BKIIOYAIOMIEH CHOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSHHE APYTHX,
YUUTBIBaTh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOUYAIOIIUX CIIOCOOHOCTH BHICTPAWBATh OTHOIICHHUS C APYTUMHU
JFO/IbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peliaTh KOHMIUKTHI.

HNPEAMETHBIE PE3YJIBTATbBI

K konmy obydenus B 10 kj1acce nmpeaMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH y OOYUAIOLINXCS YMEHHNA:

JIEMOHCTPUPOBATh HA IpUMEpPaxX poiib U MecTO (GU3UKU B (POPMUPOBAHUHM COBPEMEHHOU
HAayYHOW KapTUHBI MHMpa, B Pa3BUTUU COBPEMEHHOW TEXHUKHM M TEXHOJIOTMH, B MPAKTUYECKOU
JIeATEIILHOCTH JIFOJICH;

YUUTHIBATh TPAHMIBI TPUMEHEHUS HW3YyUYEHHBIX (PH3MUECKUX MOJEJeH: MaTepuaibHas
TOYKa, MHEpUUaAJIbHAs CHCTeMa OTCY€Ta, aOCOJIOTHO TBEPIOE TENO, WAEaIbHBIA ras, MOZIENIu
CTPOEHMS Ta30B, )XKMIKOCTEH W TBEPABIX TEJ, TOUCUHBIH IEKTPUYECKUHN 3apsi IPU PEIICHUN
¢u3nUecKux 3a1ay;

pacrnio3HaBaTh (PU3UYECKUE SIBJICHUS (TIPOIECCH) M OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJIEKYJISIPHO-KMHETUYECKOW TEOpUU CTPOEHHUS BEUIeCTBAa M DJIEKTPOJUHAMHKU:
PaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHENHHOE MBM)KEHHE, CBOOOJHOE NajeHue Tel,
JBIDKEHUE 110 OKPYXXHOCTH, WHEpIUs, B3auMojaelcTBue Ten, auddysus, OpoyHOBCKOe
JIBIDKEHUE, CTPOCHHUE JKUAKOCTeH M TBEPIBIX Tel, M3MEHEHHE 00BbEMa Tell TMpU HarpeBaHUH
(oxytaXkieHun), TEMJI0BOE paBHOBECUE, HCTIapeHHe, KOHACHC AN, TUIaBlIeHUE, KPUCTAITU3alus,
KHIIEHUE, BJIAJKHOCTH BO3lyXa, TOBBIIICHUE IABJICHHS ra3a IPU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBA3b MEXKIYy IapamMeTpaMu COCTOSIHMsI ra3a B H30IpoLEccax, 3JIEKTpU3alus Tell,
B3aUMOJICUCTBUE 3aps/10B;
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OIMCHIBATh MEXAHUYECKOE JBUKECHUE, MCIOJNB3Ys (PU3NYECKUE BEIMYMHBI: KOOPIMHATA,
yTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHJIa, UMITYJbC Tela, KMHETUYeCcKas
9HEprusi, NMOTEHUUalbHAs JHEpPrusi, MexaHudeckas padoTa, MeXaHMYECKass MOIIHOCTb; MpHU
ONMMCAaHUU TPABWIBHO TPAKTOBaTh (PU3MUECKH CMBICT HCHOJIB3YEMBIX BEIWYHH, HX
0003HaYCHHS U €IMHHUIIBI, HAXOAUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETHYUHY
C JpYTrUMH BEJIMYNHAMU,

ONMCHIBATh HU3YYEHHbIE TEIJIOBbIE CBOICTBA TEN W TEIUIOBBIE SIBICHUSA, HCIOJbB3YS
(u3nueckue BENUYMHBL: JaBJICHHE Tra3a, TeMIeparypa, CpeaHsis KHHETUYeCKas SHEeprus
XaOTUYECKOT0 JIBUKEHHUS MOJIEKYJ, CPEIHEKBAaIpaTHYHasi CKOPOCTb MOJEKYJ, KOJIUYECTBO
TETUIOTBHI, BHYTPEHHSS 3HEprus, padora ras3a, KOd(QQUIMEHT MOJE3HOrO JEHCTBHUSA TEIIOBOTO
JBUTATENS; IPU ONUCAHUH MPABUIBHO TPAKTOBATh (PU3NUYECKUI CMBICI MCTIONIb3YEMbIX BEJINYHH,
uX O00O3HAa4YeHHWs U EIUHMIIBI, HAaXOIUTh (OPMYJIbI, CBA3BIBAIOIINE AAHHYIO (U3UYECKYIO
BEJIMYUHY C JPYTUMU BETUYMHAM;

ONMCHIBATh HU3YUYECHHBIE 3JIEKTPUUECKHUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mporecchl), UCNONb3ysl (PU3MUECKHUE BEIMUMHBI: 3JEKTPUUECKUN 3apsij, AJIEKTPUUYECKOE IOoJIe,
HalpsOKEHHOCTh  MMOJIS,, MOTEHLUMAN, pPa3HOCTh IOTEHUMAJIOB; MpPU ONHCAHUU MPABUIBHO
TPaKTOBaTh (PU3MYECKUI CMBICT MCIIOJIB3yEMbIX BEIMYMH, UX O0O3HAueHUs M EAMHUIIBL
yKa3bIBaTh ()OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETMUUHY C IPYTHMHU BEIMUUHAMM,

aQHAIM3UPOBATh (PU3NYECKUE IMPOILECCHl U SIBICHUS, UCHOJIb3ys (U3NYECKUE 3aKOHBI U
MPUHLMIIBE: 3aKOH BceMupHoro tarorenus, I, Il m III 3akonbl HploTOHA, 3aKOH COXpaHEHHUS
MEXAHUYECKOM SHEPIuM, 3aKOH COXPAaHEHMS MMILYJIbCA, IPUHLUI CYNEPHO3ULIMHA CUJI, IPUHLIUII
paBHONpPABUs MHEPLHAIBHBIX CUCTEM OTCUYETA, MOJIEKYJSIPHO-KUHETUUECKYIO TEOPUIO CTPOCHHUS
BEIIECTBA, T'a30Bbl€ 3aKOHBI, CBSA3b CpPEJAHEW KHHETUYECKOW HHEPrHuM TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMmIepaTypoil, MepBblii 3aKOH TEPMOIAMHAMMKH, 3aKOH COXpPaHEHUs
JIEKTPUUYECKOro 3apsiia, 3akoH KyloHa, mpu 3TOM pazivyaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHa, €ro MaTeMaTHYeCKOEe BBIPAKEHUE U YCIOBUS (TPaHUIlbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE PUHIUIIBI JEHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3nuyaTth yCIOBUS UX O€30MaCHOTO UCIOIb30BaHUS B TOBCETHEBHOM KU3HU;

BBITOJIHATh SKCIEPUMEHTHI IO HCCIIEOBAHUIO (PU3MUECKUX SBICHUH M MPOLECCOB C
UCTIOJIb30BaHUEM  TPSMBIX M KOCBEHHBIX W3MEpPEHUH, Tpu 3TOM  (OpPMYJIHPOBATH
npobieMy/3agady H THUNOTe3y Y4eOHOro OKCIepUMEHTa, COOMpaTh YCTaHOBKY U3
peI0KEHHOT0 000PYA0BaHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI;

OCYUIECTBIISATh TPSMbIE U KOCBEHHBbIE H3MEpPEHHUS (U3MUECKUX BEIUYHH, TPU ITOM
BBIOMpPATh ONTHMAJBHBIN CIIOCOO M3MEPEHUs M HCHOJIb30BaTh H3BECTHHIE METOJbI OLIEHKU
MOTPELIHOCTEN U3MEPEHU;

UCCJIEIOBaTh 3aBUCUMOCTH MEXIY (QHU3NYECKUMH BEIMUYMHAMU C HCIOJb30BaHUEM
OpSIMBIX  M3MEPEHMId, TMPH 3TOM KOHCTPYHUPOBaTh YCTaHOBKY, (UKCHUPOBATH pPE3yJIbTaThl
MOJyYEHHOH 3aBUCHUMOCTH (PU3MUYECKUX BEIMYMH B BUAE TAOMUI] M Ipa(UKOB, AETaTh BBHIBOJIBI
10 pe3yJibTaTaM HCCIIE0BaHUS;

coOnrofarh mnpaBuia 0€30MacHOro Tpyda MpU MPOBEACHUM HCCIENOBAaHUI B paMKax
y4eOHOrO0 9SKCIEPUMEHTa, Y4eOHO-UCCIENOBATEIbCKOM UM TMPOEKTHOW JEATENBHOCTH C
WCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOHCTB U 1a00paToOpHOro 000py10BaHHUS;

pemaTh pacu€THBIE 3aJa4d C SBHO 3aJaHHON (PHU3MUYECKOW MOJENbI0, HCIIONb3Ys
(u3nueckre 3aKOHbI M NMPUHIIMIIBI, HA OCHOBE aHalIM3a yCJIOBHUS 3a7auyd BBIOUPATh (GU3UYECKYIO
MOJIeJIb, BBIACHATh (PU3NYECKUE BEIMUMHBI M (GOpPMYIbI, HEOOXOAUMBbIE asi €€ pelleHus,
MIPOBOJIUTH Pacu€Thl M OLICHUBATh PEAIbHOCTH IMOJYyYEHHOTO 3HAYEeHUS! (PU3UUECKON BETHMUUHBI;
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pelaTrh KayecTBEHHbIE 3aJauM: BBICTPAWBATH JIOTMUYECKH HEIPOTUBOPEUUBYIO ILIETMOYKY
paccyXJIeHHii ¢ ONOopoi Ha N3yYeHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PH3UUECKHUE SBIICHHUS,

WCIIOJIb30BaTh MpPHU pPEIIEHWH YYEOHBIX 3aJlad COBPEMEHHbIE HMH()OPMAIOHHBIE
TEXHOJOTHH ISl TOMCKA, CTPYKTYPHUPOBAHUS, UHTEPIPETAIMN U MPEJICTaBICHUs y4eOHOU U
HAYYHO-TIOMYJISIpHOW HMH(OpMaIuM, NOTYYEHHOM U3 Ppa3IUYHBIX HCTOYHHMKOB, KPUTHYECKU
aHAJTM3UPOBATh MOTydaeMyI0 HHPOPMALIUIO;

MIPUBOJUTH MPUMEPHI BKJIAJa POCCUHUCKUX M 3apyOeKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, 00bACHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BaTh TEOPETHUYECKUE 3HAHUSA 1O (U3UKE B TOBCEIHEBHOW JKHU3HM IS
oOecrieyeHns O€30MaCHOCTH MU 00pAIeHUU C TPHUOOPAMH U TEXHUUECKUMHU YCTPOUCTBAMH, IS
COXPaHEHHUS 3/10pPOBbsS U COOIOICHUS HOPM IKOJIOTMYECKOTO MOBEECHUS B OKPYKAIOILIEH Cpefe;

paboTaTh B TpyMIIe C BHIIIOJIHEHUEM PA3IUYHBIX COLUATIBHBIX POJIeH, IUIAHUPOBATh paboTy
TpYMNIbl, palMOHAIBHO paclpeneisaTh O00f3aHHOCTH U IUIAHUPOBATh JIEATENIBHOCTH B
HECTaHJIAPTHBIX CUTYyallUsX, aJleKBaTHO OLIEHWBATh BKJIAJ Ka)J0r0 U3 yYaCTHUKOB IpYMIbI B
pelIeHrne paccMaTpUBaeMON MPOOIEMBI.

K xoniy oOyuenus B 11 kjacce npeaMeTHbIE pe3yabTaThl HA Oa30BOM YPOBHE JOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH y 0OYUYAIOLINXCS YMEHUH:

JIEMOHCTPUPOBATh HA MPUMEpax poiib U MecTO (UMK B (HOPMUPOBAHMMU COBPEMEHHOU
HAay4YHOU KapTUHBI MHMpA, B PAa3BUTUH COBPEMEHHOM TEXHUKH M TEXHOJOTHH, B IPAKTUYECKOU
JEeSTeNIbHOCTH JIFOJICH, IEJIOCTHOCTh U €IMHCTBO (PM3NYECKOM KapTUHBI MUDA;

YYUTHIBAaTh TPAHUIBI TPUMEHEHUS W3YyYEHHBIX (U3MYECKHX MOJeNel: TOYEeUHBIH
JIEKTPUYECKUI 3apsil, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SJEpHas MOJEIb aToMa,
HYKJIOHHAs1 MOJIEJIb @aTOMHOT'O Si/[pa IPU pellieHnn GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (GU3MYECKUE SBJICHUS (MPOILECChl) M OOBSACHATh MX HAa OCHOBE 3aKOHOB
JIEKTPOJMHAMUKN U KBAaHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAas
UHAYKINS, JeWCTBUE MAarHUTHOTO IOJiI Ha MPOBOAHUK C TOKOM M JIBHXKYIIUHCS 3apsl,
3JIEKTPOMAarHUTHBIE KOJIeOaHUsI M BOJIHBI, MPSIMOJIMHEHHOE paclpOCTPaHEHHUE CBETa, OTpaXKeHHeE,
npenomiieHue, HWHTephepeHnus, audpakius U TMOJNSIpU3alMsi CBETa, TUCIEPCUs CBeTa,
tdotoanexrpudeckuit 3pdext (hororddekr), cBeToBOE AaBlIeHNE, BOSHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pO/Ia, ECTECTBEHHAsl U HICKYCCTBEHHAsl PallOaKTUBHOCTD;

ONMCHIBATh M3YUYEHHBIE CBOWCTBA BeIIECTBA (DIEKTPUUECKHE, MArHUTHBIE, ONTHYECKHE,
ANEKTPUUYECKYIO MPOBOJUMOCTD PA3UYHBIX CpPell) U IIIEKTPOMATHUTHBIC SIBICHUS (TPOIIECCHI),
UCTIONB3Ysl (U3UYECKHUE BEIUYMHBL: AJIEKTPUYECKUM 3apsii, CcHjla TOKa, JIIEKTPHUUYECKOE
HanpspKEHUE, 3JIEKTPUUECKOE COMPOTUBIEHUE, PA3HOCTh MOTEHINANIOB, 3JIEKTPOABIKYIIAs CHIIA,
paboTa TOKa, MHAYKLIMS MarHuTHOro mojs, cuia Ammnepa, cuia JlopeHla, MHIYKTUBHOCTb
KaTyIIKH, SHEPTUsl JIEKTPUUYECKOr0 M MArHUTHOTO TMOJIeH, MEepUOoJ] W 4YacToTa KojeOaHuil B
Kosie0aTeIbHOM KOHTYpE, 3apsij M CHJla TOKAa B MPOIEcCe TapMOHUYECKHX IJIEKTPOMArHUTHBIX
KoyieOaHni, (OKYCHOE pacCTOSIHME M ONTHYECKAas CWJIAa JIMH3BI, MPH OMUCAHWUU IPABHIBHO
TPaKTOBAaTh (PU3UYECKUII CMBICT HCIOIb3YEMbIX BEJIMYUH, HX OOO3HAYEHHs] M €IUHULIBI,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3UUECKYIO BETUUHUHY C IPYTMMH BEITUUMHAMU;

OINMCHIBATh W3YYCHHBIE KBAHTOBBIC SBJICHUS W TPOLECCHI, HCHONb3Yys (PU3NUECKUE
BEJIMYMHBI: CKOPOCTh AJIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETa, DHEPIus U
uMnyjasc (GOTOHA, MEpUOJ] TMOoJypachana, 3HEpPrus CBSI3W aTOMHBIX Sep, NpU OMHCAHUU
NPaBUJIBHO TPAaKTOBAaTh (DU3UYECKUN CMBICI HCIONB3YyeMbIX BEJIMYMH, UX OOO3HAYeHHUS U
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€MHHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIONIUE JAHHYIO (PH3UYECKYI0 BEIUYHMHY C APYTUMHU
BEJIMYMHAMU, BBIUUCIIATH 3HAUCHUE (PU3NMUECKOU BEIIMYUHBI;

aHAJTM3UPOBATh (DU3UYECKUE TPOIECCHl U SBJICHHS, MCTONB3YsSd (PU3NUYECKHE 3aKOHBI U
OpUHLUIBI: 3akoH OMa, 3aKOHBI TOCIEAOBATENbHOIO M MAPAIENbHOTO COEIUHEHUS
NPOBOJHUKOB, 3akoH JDkoyns—JIeHna, 3akOH SJIEKTPOMAarHUTHOM  WHAYKIWH, 3aKOH
NPSIMOJIMHEMHOTO PacipoOCTpaHEHUs] CBETA, 3aKOHBI OTPAXKCHHS CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHHMe OWHINTeHHa 11 Qorodddexra, 3aKOH COXpaHEHHUS DHEPTUU, 3aKOH
COXpaHEHUS HMITYJIbCa, 3aKOH COXpaHEHHs DSJIEKTPUYECKOro 3apsga, 3aKOH COXpaHEHUs
MacCoOBOTO 4YHCIA, MOCTyJaThl bopa, 3aKOH paJMOAaKTHUBHOTO pacmajaa, MpU 3TOM pas3linyaTh
CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €r0 MATeMAaTHUYECKOE BBIPAKEHUE U YCIOBHS (TPaHUIIBI,
o0JacT) NPUMEHUMOCTH;

OTIpEe/ICIIATh HAIMpaBJIEHWE BEKTOpA MHIYKIWU MArHUTHOTO TOJIS MPOBOJHHKA C TOKOM,
cuibl Amnepa u cuisl Jlopenua;

CTPOUTH M ONMCHIBATH U300paKECHHE, CO3/IaBAEMOE TUIOCKUM 3€PKajioM, TOHKOMN JIMH30M;

BBITIOJIHATh JKCIEPUMEHTHI IO HCCIICIOBAHUIO (U3MYECKUX SIBJICHUN M TIPOIECCOB C
UCIIOJb30BAaHUEM TMPSMBIX U KOCBEHHBIX H3MEpEHHUil: Tmpu 53TOM  (QOpMyIUpOBaTh
npobieMy/3ajady W TUNOTE3y Y4YeOHOTO OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEIOKEHHOTO 000PYA0BAHHUS, TPOBOJAUTH OTBIT U POPMYITUPOBATEH BHIBO/IBI,

OCYIIECTBIISATh TIPSIMBIE M KOCBEHHBIE H3MEPEHHS (U3MUYECKUX BEIUYWH, TPHU STOM
BbIOMpATh ONTUMANIBHBIN CHOCO0 H3MEpPEHUS M HCIOJIb30BaTh HM3BECTHBIE METOJbI OLEHKU
MOTPEIIHOCTEN U3MEPEHUN;

UCCJICIOBATh 3aBUCUMOCTU (DU3MUECKHUX BEIMYUH C UCTIOIb30BAHUEM IPSIMBIX H3MEPEHUM:
Py 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PMKCUPOBATH PE3yJbTaThl MOTYYEHHON 3aBUCUMOCTH
(u3nueckux BEJIMYUMH B BUAE Tabuuil U TpaduKoOB, JAeNaTh BBIBOJBI [0 pe3ysbTaTaM
UCCJIEI0BAHMS;

coOnrofaTh mMpaBwiIa O€30MacHOrO TpyAa MPU TPOBEACHUHM HCCICIOBAHUN B paMKax
y4eOHOrO OKCIEpPUMEHTa, Y4eOHO-UCCIEOBATEIbCKOM U  TMPOEKTHOM JICSITENIBHOCTH C
UCIIOJIb30BaHUEM U3MEPUTEIHHBIX YCTPONUCTB U 1JaOOPaTOPHOTo 000pyA0BaHUS;

pemiate pacuéTHbIe 3a/a4ydl C SIBHO 3a/JaHHON (U3UYECKON MOJENbI0, HCIONb3YS
(u3nueckre 3aKOHBI M MIPUHIIKITEI, HA OCHOBE aHAIH3a YCJIOBUS 3a7aud BBIOUPATH (U3UUYECKYIO
MOJICJTh, BBIICIATh (PU3NICCKUE BEIMYMHBI W (OPMYIIBI, HEOOXOAUMBIC Il e€ pelleHus,
IPOBOAUTD PACUETHI U OLIEHUBATH PEAIbHOCTD MOJIYYEHHOTO 3HAaYeHUsI (PU3NUECKON BEIHUNHBI,

peliaTh KayeCTBEHHBIE 3aJjauyd: BBICTPAaWBATh JIOTHUECKH HEMPOTUBOPEUUBYIO IIETIOUKY
pacCyKACHHIA C OTIOPOi Ha M3YyUYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHUS;

UCTIONB30BaTh TIPU PEIMICHUH YYeOHBIX 3a7a4 COBPEMEHHbIC HH()OPMAIMOHHBIC
TEXHOJOTHH JUIsl MOMCKA, CTPYKTYPHUPOBAHUS, UHTEPIPETAMN U MpEICTaBiIeHUs] y4eOHOU u
HAYYHO-TIOMYJISIPHON HH(OpPMAINK, MONYYEHHON W3 Ppa3TUYHBIX HCTOYHUKOB, KPUTHUYECKU
aHATM3MPOBATH MOTy4YaeMyto HH(popMaIuo;

OOBACHSITH IPUHITUIIBI IEHCTBHS MAIINH, MPUOOPOB U TEXHUYECKUX YCTPONCTB, pa3audaTh
yCIIOBUS UX O€30MaCHOT0 UCHOIb30BaHUS B IOBCETHEBHOM KU3HU;

NPUBOJUTH MPUMEPHI BKJIa/Ja POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, B O0BSICHEHHE MIPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

UCIIONB30BaTh TCOPCTHUSCKUE 3HAHUA 10 (U3UKE B TIOBCEAHCBHOW KH3HU IS
obecrieueHust 6€30MaCHOCTH MTPH OOPAIICHUH C MPUOOPAMU U TEXHUYECKUMHU YCTPOUCTBAMH, JIJIS
COXPaHEHHUS 3/I0POBbs U COOIOACHUS HOPM HKOJIOTMYECKOTO MOBEICHUS B OKpPY KaIOIIel cpee;
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paboTath B IpyIiIie C BHITOJHEHUEM PA3UYHBIX COLUAIBHBIX POJICH, MIIAaHUPOBATh paboOTy
TPYMIIbI, palMOHANBFHO paclpeneisTh OOS3aHHOCTH W  IUIAHUPOBATh JICATENBHOCTH B
HECTaHJIAPTHBIX CUTYalUsAX, aJICKBaTHO OLICHMBATh BKJIAJl KAXKJIOTO W3 YYAaCTHUKOB I'PYIIIHI B
peleHne paccMaTpuBaeMoi pooIIeMBl.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HaunmenoBanmue KosmnuecTBo yacos
Ne JIeKTPOHHBIE (HU(POBHIE)
pa3jaeiioB H TeM Konrpoasbnsie | IlpakTuyeckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChbl
NporpamMmbl padoThI padoTbi
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O TIO3HAHUSA
Du3nKa U METOJIBI
1.1 2 https://m.edso0.ri/AVIAWVNQO
HAYYHOTO MMO3HAHUS
Wroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka https://m.edsoo.ru/SNO2MCWXU
2.2 JlnHamuka https://m.edsoo.ru/RML6BX3PU
3
2.3 AKCOHBI COXpAHCHIA B 6 1 1 https://m.edsoo.ru/S6NRCXHA7
MEXaHHKe
Hroro no paszneny 18

Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA

OcHOBBI

3.1 MOJIEKYJISIPHO- 9 1 https://m.edsoo.ru/HRGVSENOPE
KMHETHYECKOU TEOPUH

3.2 Octopb 10 1 https://m.edsoo.ru/HK6KI.6RS9
TEPMOJIMHAMUKHU
ArperaTHble

3.3 COCTOSIHHS BEIIECTBA. 5 https://m.edsoo.ru/HSM355JCH
®dazoBble IEPEXOBI
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https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH

Hroro no pazneny 24
Pasznen 4. JIEKTPOIMHAMUKA
4.1 DIIEeKTpOCTaTUKA 10 1 1 https://m.edsoo.ru/LSRP72QLI
[TocrosHHBIM
4.2 DCKTPHACCIIH TOK. 12 1 1 https://m.edsoo.ru/GEWTDQXWW
Toxu B pa3nn4HbIX
cpenax
Nroro no pazaeny 22
PesepBHOE BpeMmst 2
OBILEE KOJIMYECTBO 68 4 4
YACOB I10 [TIPOI'PAMME
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https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

11 KITACC

KoandyecTBO 4acoB

Ne HanmenoBanue pasaenoB DJIeKTpOHHbIe (LM (pPOBbIE)
Kontpoasnbie | IlpakTuueckue
/| ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTsbI
Pazpnen 1. JIEKTPOIUHAMUKA
MarnuTHoe nose.
1.1 DJIeKTpOMarHuTHas 11 1 3 https://m.eds00.ru/Z2Q390NGS8
WHIYKUUS
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
MexaHnuueckue u
2.1 3IIEKTPOMATHUTHBIE 9 1 https://m.edsoo0.ru/3TLNQKPG6
Kosie0aHus
M
2.2 exatteciHe 1 5 1 https://m.edsoo0.rt/WQT6385V1
AJIEKTPOMArHUTHBIE BOJIHBI
2.3 Onrtuka 10 3 https://m.edsoo.r/TUPOIURXM
Hroro no pazneny 24

Pazgexn 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

OCHOBBI CIIEIHATBHOM

3.1 TeOpHH OTHOCHTETHHOCTH 4 1 https://m.edsoo.ru/AQUCOVDK?2
Hroro no pazueny 4
Pa3znen 4. KBAHTOBASI ®U3UKA

4.1 IICMEHTEL KBAHTOBOI 6 https://m.edsoo.rt/SWOVAWQRS

OIITUKH
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https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS

4.2 Crpoenue aToma 4 https://m.edsoo.ru/HSBEAOOEA
4.3 AToOMHOE AP0 5 https://m.eds00.ru/97MCIDZXQ
Nroro no pazaeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

DneMEeHThl aCTPOHOMUU U

5.1 7 | https://m.edsoo.ru/3EOD6KXI9
acTpou3uku
Hroro no pasaeny 7
Pazgen 6. OBOBIIAIOIIEE IOBTOPEHUE
6.1 Ob6o0maroree MOBTOPEHNE 4 https://m.eds00.ru/O2JEGZCIM
Nroro no pazaeny 4
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO 68 4
YACOB I10 I[TPOT'PAMME
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https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ
https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne Koanvecrso yacos Jarta DeKTPOHHBIE HU(PPOBBIE
Tema ypoxka
n/n Bcero Konrtpoabnbie | IlpakTuueckne | HM3y4YeHHs | 00pa3oBaTe/bHbIE pecypchbl
padoTbI padoThI

dusuka — Hayka o npupoze. Hayunsie

1 y PHPOA Y 1 https://m.edsoo0.ru/YXGQSPM1P
METO/bl TO3HAHUS OKPY>KAIOLIEro MUpa
Ponw u mecTo pusuku B hopMupoBaHUH

2 COBPEMEHHOM HAyYHON KapTUHBI MUPA, B 1 https://m.edsoo.rt/SHSXWFFVO
MPaKTUYECKON JeATEIbHOCTH JIIOIEH
MexaHnueckoe OBIKEHHUE.
OTHOCUTETHFHOCTh MEXaHUUECKOTO

3 1 https://m.edsoo0.ru/RSOAQVS5ZX
newxeHus. [lepemenienne, CKOpocTsb,
YCKOpEHHue

4 PaBHOMEpHOE MPSAMOIMHENHOE ABIKCHUEC 1 https://m.edsoo.ru/L8IPY2JEZ
PaBHOYCKOpPEHHOE MPSIMOTMHEUHOE

5 YEROp P 1 https://m.edsoo.ru/MDIDKJOUB
JIBUJKECHHE
CBobOoHOE TazieHne. Y CKOpeHue

6 1 https://m.edsoo.ru/MXPLZIX8J
CBOOOJIHOTO TAJICHUS
Kpuonuneiinoe npmxenue. [[Brxenue

7 P . g A 1 https://m.edsoo.rw/TFLI2C4DN
MaTepuaibHOU TOUKHU MO OKPYKHOCTH
[Tpuntun oTHOCUTENBHOCTH [ anmuiest.

8 NuepumanbHbIe CUCTEMBI OTCUETA. 1 https://m.edsoo0.ru/J6QY7N3IWN
ITepssrii 3akoH HproTOHA
Macca tena. Cuina. [Ipunnun

9 cynepno3uyu cui. Bropou 3akoH 1 https://m.edsoo.ru/BVINWTAQH

Hrrotona nms MaTepI/IaJIBHOI/Iv TOYKHU
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https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH

Tpetun 3akoH HproToHa [1st

10 https://m.edsoo.ru/JYLAI4UAN
MaTEPHATBHBIX TOYCK
3akoH BceMUpHOTo TsaroreHus. Cumna

11 https://m.edsoo.ru/D13D593MU
TspkecTH. [lepBas kocMuueckast CKOpOCTh

12 Cuna ynpyroctu. 3akoH I'yka. Bec tena https://m.edsoo.ru/RILVFXEQD
Cuna tpenus. Koagduuuent Tpenusi.

13 Cuina conpoTUBIIECHUS MIPU ABUKCHUU https://m.edsoo.ru/UZBUPCMS5M
Tea B )KUAKOCTH WIIN ras3e
[ToctynaTenbHoe U BpamareabHOe
JIBIDKEHHE a0COJIFOTHO TBEPJIOTO TeJa.

14 https://m.edsoo0.ru/IDOAU40TS
MowmeHT cuibl. Ilnedo cunel. YciaoBus
paBHOBECHS TBEPJIOTO Teja
NMmynsc MaTepraIbHONW TOUYKH, CUCTEMBI
MaTepHUATBHBIX TOYCK. IMITYTbC CHITBL.

15 https://m.edso0. s u/MSJQTKNWC
3aK0H COXpaHEHUs UMITYJIbCa.
PeakTuBHOE IBHXEHHE
Pa6ota 1 MomHoCTs cuiabl. Kunernyeckas

16 SHEPrus MaTepuaibHON Touku. Teopema https://m.edsoo.ru/J1V591.28B
00 M3MEHEHUU KMHETHYECKON SHEPTUH
[TorenmanpHas sHeprus. [loTeHnmanpHas
SHEPTUS VIIPYTro AehOpMUPOBAHHON

17 P yupyro edopuup https://m.edsoo. s w/RNEXJW4KF
npy>kuHbl. [loTeHIIMabHAs SHEPTHUS Tena
BOJIM3M MOBEPXHOCTH 3eMIIU
[ToTeHnManbHBIE U HENIOTEHIINAILHBIE
cuibl. CBsI3b pabOTHI HEMTOTEHITUATBHBIX

18 CHJI ¢ U3MEHEHUEM MEXAHUYECKOU https://m.edso0.1u/DA3QVTOXQ

SHEPTUU CUCTEMBI TeJI. 3aKOH COXPaHeHHUS
MEXaHUYECKOH YHEPTUH
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https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ

Jlabopartopnast pabora «MccnenoBanue
CBSI3U PaOOTHI CHITBI C U3MEHEHUEM

19 . https://m.edsoo.ru/WI1R4R88UG
MEXaHUYECKOM SHEPruu Tejla Ha MpUMepe
PaCTSKEHUSI PE3UHOBOIO KIYTa»
KonrtponsHas padora o Teme

20 «Kunemartuka. Jlunamuka. 3aKOHBI https://m.edsoo.ru/LNM6EK6YY
COXpAHEHHUS B MEXAHHUKE»
OCHOBHbBIE TIOJIOKEHUST MOJIEKYJISIPHO-

21 KMHETUYECKON TEOpUH. bpOyHOBCKOE https://m.edsoo.rt/OEYOVYU2B
nerxeHue. JAuddysus
XapakTep JBUKEHUS U B3aUMOJCHCTBUS

22 YyacTull BeuiecTsa. Mojenu cTpoeHus https://m.edsoo.rt/AUV2ZDR3X
ra3osB, KUAKOCTEN U TBEPIBIX TEI

” Macca moneky:. KoaudyecTBo BemiecTsa. hitps://m.edsoo rw/FL IBAOD13
[TocrosinHas ABoraapo

24 Tenosoe pasroneche. Temnepatypa i ¢€ https://m.edsoo.rt/WPNY6QAS8Z
n3mepenue. [llkana remneparyp Llenscus

25 HneansHpti ras 8 MKT. Ochosroe https://m.edsoo.rt/UKJFVSBZO
ypaBHenne MKT
AOcoiroTHas TeMIiepaTypa Kak Mepa

26 CPCIHCH KHHCTHCCKOH SHEPrHH https://m.edso0.ru/BXUDVDG2F
JIBUJKEHUSI MOJIEKYJl. Y paBHEHHE
Menneneesa-Knaneiipona

27 3axon JlanpeToHa. ['a30BbIe 3aKOHBI https://m.edsoo.ru/Y3IWB66I3A
Jlaboparopnas pabota «lccnenoBanue

28 SABHCHMOCTH MEXIY NapaMeTpamt https://m.edso0o.ru/35DBLKT96

COCTOSAHUA PA3pPCIKCHHOI'O ra3a»
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https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96

N3omporieccrl B HueambHOM Ta3e U UX

29 https://m.edsoo.ru/OZJ3KZNJS
rpaduveckoe nmpecTaBIeHNE
BuyTtpenHss sHeprus
TEPMOJIMHAMHYECKOU CUCTEMBI U CIIOCOOBI

30 e€ n3MeneHus. KommuecTBo TEIIOTHI U https://m.eds00.ru/9JQITVXIS
pabota. BHyTpeHHss sHEprus
0/IHOATOMHOTO UACAIIBHOTO raza

31 Buael Terionepenaun https://m.eds00.ru/36JJI20W9
VYV nenapHasi TEMI0EMKOCTh BELIECTBA.

32 KonngecTBo TemioTs! mpu https://m.edsoo.ru/SK3Y4H86L
Terionepenaye. AauadaTHbIA MPoIecc

33 Hepaerit 3axot TEPMOMHAMIKH 1t €O https://m.eds00.ru/2ZHO6R3GAS8
MIPUMEHEHUE K U30MpoLeccaM

34 HeO6p?THMOCTB MPOHECCOB B HPHPOJE. https://m.eds00.ru/S8SL. WDFTS8
Bropoii 3akoH TepMOIMHAMUKH

35 Hpurn eficrsns i K1 renosot https://m.edsoo.ru/DLCDEAAUC
MaITUHbI

36 [uxn Kapno u ero KI1J] https://m.edsoo.ru/4XPSAOVIM

37 JKOIOrHHECKHE MPOGICMEI https://m.edsoo.ru/PO7ZMYMSI
TETJIOOHEPTETUKH

38 Obobuaromuit ypok «Moneiynapias https://m.edsoo0.ru/9EKZODDWP
¢u3uka. OCHOBBI TEPMOJMHAMUKI
Kontponbhas pabota no teme

39 «Monexynsipaast pusuka. OCHOBBI https://m.edsoo.rt/RCARYE6ZX
TEPMOJAUHAMUKU»

40 [lapooOpa3oBaHue U KOHICHCAIIHS. https://m.edsoo0.ru/X480Q078EE

Ucnapenue u kunenue
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https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE

AOCOMIOTHAA ¥ OTHOCUTENbHAS

41 N https://m.edsoo.ru/98HVAEBMM
BJIQXKHOCTh BO3/yxa. HaceleHHbIl nap
Teepnoe teno. Kpucrammmieckue u

42 aMOpGHbIE TeNa. AHM3OTPOIIHS CBOHCTS hitps://m.edsoo.ru/JIXFWLMZNK
KpucTamioB. JKuJIKue KpUCTaIIbI.
CoBpeMeHHbIE MaTepUalIbl

43 [InaBneHue n kpucTauM3anus. Y geiabHas hits://m.edsoo r/OX 1 17G6MR
teruioTa muasiaeHus. Cyonumanus

44 YpaBHeHUE TEIIOBOTO OanaHca https://m.edsoo.ru/OTUXGN2I1

45 DTICKTPH3AINA Tex. DNCKTPUHIECKIH https://m.edso0.ru/QJ2S7WSBM
3apsz. [IBa Buaa S7€KTPUUYECKUX 3apsI0B
[IpoBoHUKY, TUATIEKTPUKH U

46 MIOJTYTIPOBOTHUKH. 3aKOH COXPAHCHHUS https://m.edsoo.ru/F3YVPQUYH
ANEKTPUIECKOTO 3apsiia

47 B3aHMoz[eI:fCTBI/Ie Bap}II[OB.N3aKOH Kynona. httos://m.edsoo.ru/SUIBUOTHH
TouyeuHbIN PNEKTPUUECKUU 3aps]
Hanpspk€HHOCTD 31EKTPUYECKOTO MOJISL.

48 [IpuHIMI Cynepno3uIINKU AIEKTPUUECKUX https://m.edsoo.ru/9IIKAWD2V6
nosed. JIMHUYM HanpsHKEHHOCTH

49 Pabota cui1 3IeKTpOCTaTUYECKOTO MOJTSL. httos://m.edsoo.ru/VOPDOASLF
[Torenuuan. PasHoCTh MOTEHIINATOB :
[IpoBOIHUKY U TUAIIEKTPUKH B

50 AJEKTPOCTATHYECKOM IOJIE. https://m.edsoo.ru/12P2S3127
JusnexkTpudeckasi IPOHUIIAEMOCTD

51 DnexTpoeMkocTh. KoHneHcarop https://m.edsoo.ru/BIUPRD52W

52 DIIEKTPOCMKOCTS ILIOCKOrO https://m.edsoo.ru/XPUKP82VSE

KOHJIEHCAaTOpa. DHEPrus 3apsHKeHHOTO
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https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8

KOHJICHCATOpa

53

JlaGopatopHas pabota "H3mepenue
ANEKTPOEMKOCTH KOHAeHcaTopa'

https://m.edsoo.ru/PBGM4F845

54

[IpuHIuMI AeNCTBUSA U IPUMEHEHNE
KOHJICHCATOPOB, KOIMMPOBAJIEHOTO
amnmnapara, CTpyHHOI'O IIPUHTEDPA.
DJeKTpocTaTUYECKas 3aluTa.
3azeMiIeHHE HIIEKTPONPUOOPOB

https://m.edsoo.ru/H3QI9PNHYY

55

DIIEKTPUUECKHUI TOK, YCIOBHS €r0
cyuiectBoBanus. [loctosHHbI TOK. Crita
toka. Hanpsbxenue. ConpoTUBIICHHE.
3akoH OMa ju1d yyacTka Lenu

https://m.edsoo.ru/D6Y72A4B7

56

[TocnenoBarenpHOE, TAPAIIEIBEHOE,
CMeIIaHHOE COeTMHEHHNE TIPOBOTHIKOB.
Jlabopartopnast pabora «3yuenue
CMEIIAHHOTO COEJIMHEHHSI PE3UCTOPOBY

0.5

https://m.edsoo.ru/STLKT3UPUR

57

PaboTa 1 MOITHOCTB AJIEKTPHUYECKOTO
Toka. 3akoH Jlxoyns-Jlenna

https://m.edsoo.ru/LESHA2A3M

58

3axon OMa 71 TOJTHOM (3aMKHYTOI)
anexktpudecko nenu. Koporkoe
3ambIkanue. Jlaboparopras pabota
«M3mepenne 3/1C uCTOYHMKA TOKA U €r0
BHYTPEHHETO COMPOTHBIICHHSD

0.5

https://m.edsoo.ru/YNSBE7PBS

59

PesepaHublii ypok. KonTposbnas pabota
1o teme "DieKkTpoauHaMuKa" /
Bcepoccuiickasi mpoBepodHas pabota

https://m.edsoo.ru/MFM6EIESX

60

O06o00maromui ypok «JIeKTPOIUHAMUKAY
/ Beepoccuiickast mpoBepodHas paboTa

https://m.edsoo.ru/P86MDYO07H
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https://m.edsoo.ru/P86MDY07H

DJeKTpOHHAs MPOBOAMMOCTD TBEPBIX
METAJIJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS

61 https://m.edsoo.rt/ WMNNBQI.9H
METaJUIOB OT TEMIIEPATYPHI.
CBepXIpoBOIUMOCTD

2 DNEeKTPUYECKHH TOK B Bakyyme. CBOHCTBa hitps://m.edsoo. r/ACCYCI85
AIIEKTPOHHBIX IMyYKOB
[TomynpoBOAHUKH, X COOCTBEHHAS U

63 npUMecHast MPoBoaUMOocTh. CBOUCTBA p— httos:/m.edsoo.ru/S55A1DOUR
n-nepexoaa. [lomynpoBogHUKOBBIE
IPUOOPHI
DJIEKTPUYECKUHU TOK B paCTBOpax M

64 paciIanax SieKTpOIHTOB. https://m.edsoo.ru/QUOQUWVI1
DNIEKTPOAUTHYECKAs JUCCOIHAITHSI.
DIIEeKTPOIHN3
DIEeKTPUYECKUH TOK B Ta3ax.

65 CaMOCTOSTEIbHBIM U HECAMOCTOSITEIBHBIN https://m.eds00.ru/2VX2KILFQA
paspsia. Moauus. [1nazma
DJeKTpUYECKHe MPUOOPHI U YCTPOMCTBA U

66 UX IpakTuieckoe npuMmeHenue. [Ipasuna https://m.edsoo.ru/KJA02KUPS
TEXHUKH 0€30MacCHOCTH
KonTponbhas pabota mo teme

67 «3HeKTpOCTaTI:IKa' Hocrosneri https://m.edsoo.ru/PASKIGWP4
aneKTprudecKkuit ToK. TOKM B pa3IMuHbBIX
cpenax»
PezepaHublil ypok. O6001maronuii ypok 1o

68 https://m.edsoo.rt/HLOAT6SNU

TemaM 10 kiacca
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11 KITACC

Ne Tema ypoka KosimyecTBo yacos Hara DJ1IeKTPOHHBIE HH(POBLIE
n/n Bcero KonTpoabnubie | IlpakTuueckue | HM3y4YeHHsi | 00pa3oBaTe/ibHbIe pecypchbl
padoThI padoTbI

[TocTosiHHBIE MAarHUTBI M UX

1 BI2HMOICHCTBHC. ¥arHHTHoe Hoie. 1 https://m.eds00.ru/4DMOYIJNG
BexTop MarHuTHON MHAYKLUU. JInHUK
MarHUTHOM UHAYKIIUH
MaraurtHoe 1oJie MPOBOJHUKA C TOKOM.

2 OmnbiT OpcTena. Bzaumoaelicteue 1 https://m.edsoo.ru/1L5CT47FX
MIPOBOJIHUKOB C TOKOM

3 Jlabopatopras pabota «Hsyyene 1 1 https://m.edsoo.rt/HGHXINLRZ
MarHMTHOTO MOJISl KaTYLIKHA C TOKOM»
JlelicTBME€ MarHUTHOTO II0JIS Ha
IIPOBOAHMK ¢ TOKOM. Cuita Amnepa.

4 JlaboparopHnas padota «VcciemoBanue 1 1 https://m.edsoo.ru/UVHDISEX4
JIEACTBUSI ITOCTOSTHHOTO MarHuTa Ha
pamMKy C TOKOM»
JlelicTBMEe MarHUTHOTO IIOJIS Ha

5 JBUKYILYEOCS 3aPSKEHHYIO YaCTHUILY. 1 https://m.edsoo.ru/7ABZQGQC9
Cuna Jlopenna. Pab6ora cumnst Jlopeniia
OnexktpomarauTHas MHAYKIUs. [loTok

6 BEKTOPA MArHHTHOI HHAYKIH. 3I[CU 1 https://m.edsoo.ru/VA26C9C3]
MHIYKIWU. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykunu Papanes
Jlaboparopnas pabota «MccnenoBanue

7 SIBJICHUS DJIEKTPOMArHUTHOM MHTYKLIUW» 1 1 https://m.edsoo.ri/XZS5SMQCBU
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NHpykTuBHOCTE. SIBNEHME
camonHaykuuu. I1C caMOMHIYKIIHUH.
DHEprusi MarHUTHOTO MOJI KaTYIIKH C
TOKOM. DJIEKTPOMArHUTHOE T0JIE

https://m.edsoo.ru/EOTONSAEA

TexHudeckue yCcTponuCcTBa U UX
IIPUMEHEHNE: TIOCTOSIHHBIE MATHUTHI,
AIIEKTPOMArHUTBI, JIEKTPOIBUTaTEIIb,
YCKOPHUTENH 3JIEMEHTAaPHBIX YaCTHII,
WHAYKIMOHHAs 1e4Yb

https://m.edsoo.ru/UWNILFA9L6

10

O6o06maromuii ypok «MaraHuTHoe moJie.
BHCKTPOMaFHI/ITHaSI HUHAYKIOUS

https://m.edsoo.ru/COBOSBGMC

11

KonrponbHas padora no teme
«MarnuTHOE€ 1nosie. DJIeKTpOMarHuTHas
WHTY KA

https://m.edsoo.ru/8X637ELEU

12

CB00OO/IHBIE MEXaHMUECKUE KOJIeOaHMs.
["apmonnueckue kojaeOaHus. Y paBHEHUE
rapMOHUYECKUX KOJIeOaHHH.
IIpeBpamienue 3aepruu

https://m.eds00.ru/9Y6GYWEVP

13

Jlaboparopnas pabota «lccnenoBanue
3aBHCHMOCTH MEpHO/Ia MaJbIX KoJeOaHui
rpy3a Ha HUTU OT JUIMHBI HUTU U MacChl
rpy3a»

https://m.edso0.ru/DPZ8KR61C

14

Konebatenbubir KOHTYp. CBOOOIHBIC
DIIEKTPOMArHUTHBIE KOJIeOaHHS B
U/IealTbHOM KOJIe0aTeIbHOM KOHTYpE.
AHaNoOrus MeX1y MEXaHHYECKHMH U
AIIEKTPOMArHUTHBIMHU KOJICOaHUSIMHU

https://m.edsoo.ru/H6JCO5SBAD
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https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP
https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD

15

®opmyna ToMmcoHa. 3aK0H COXpaHEHHS
SHEPTUU B HJICATHHOM KOJIeOaTeIbHOM
KOHTYpE

https://m.edsoo.ru/MHNWD2I HU

16

IIpencrasienue o 3aTyxaromux
KoseOaHusX. BeIHYKIeHHBIC
MeXaHHJecKue Kojiebanus. Pe3oHaHc.
BrIHYX/1I€HHBIC AJIEKTPOMAarHUTHBIE
KoJIeOaHUs

https://m.edsoo.ru/FMBDWPPG4

17

[TepemenHbIH TOK. CUHYCOMTAITBHBIT
nepeMeHHbBIN TOK. MOIITHOCTh
MIEPEMEHHOT0 TOKA. AMIUIUTYAHOE U
JICUCTBYIOIIEE 3HAYCHUE CUIIBI TOKA
HaNPsSKEHUs

https://m.edsoo.ru/VDEYXRVUI

18

Tpancdopmarop. [IpousBoactso,
nepenavya u noTpedieHue dIEKTPUIECKOM
SHEPruu

https://m.edsoo.ru/1ZWZULSQK

19

VY CTpoiCTBO M MPAKTHYECKOE
IPUMEHEHHE HJIEKTPUYECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa, JMHUN
aNIeKTponepeaay

https://m.eds00.ru/93Z12W4QQ

20

DKOJIOrHYEeCKHe PUCKH TIPU TIPOM3BOJICTBE
anekTposneprun. Kymprypa
UCIIOIb30BaHUS 3JICKTPOIHEPTHH B
[TOBCEHEBHOMN KU3HH

https://m.eds00.rui/3DUNYKWNO

21

MexaHu4yecKre BOJIHBI, yCIOBUS
pacrpoctpanenus. Ilepuoa. Cxkopocth
pacTipoCTpaHEHUS ¥ JTHHA BOJIHEI.
[Toniepevnble ¥ MPOIOJIEHBIC BOJTHBI

https://m.edsoo.ru/W2XBOR3HJ
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3Byk. CKOpOCTbh 3ByKa. | pOMKOCTH 3BYyKa.

22 https://m.eds00.1u/Z827Q6V70
BricoTta Tona. TemOp 3ByKa
DJIEKTPOMAarHUTHBIC BOJIHBI, X CBOMCTBA

23 u ckopocTs. [Ikana 3J1eKTpOMarHuTHBIX https://m.edsoo.ru/SWB57C06X
BOJIH

24 HpHHLIHIILL pajHOCBA3H H TENCBIACHHS. https://m.eds00.ru/2ZWQTSLGLV
PasButue cpencts cBsa3u. Paguonokamus

25 Kontpopraz pabora «Konebanms n https://m.edsoo.ru/ITHURONSOB
BOJTHBI»
[TpsaMonuHeiHOe pacipocTpaHEeHHE CBETa

26 B OIHOpOAHOM cpene. ToueuHsli https://m.edsoo.ru/HUF74ANDOW
HMCTOYHUK CcBeTa. JIyu cBera
OTtpakeHue cBeTa. 3aKOHBI OTPAKEHUS

27 cera. [TocTpoeHune H300paKeHUH B https://m.edsoo.ru/IMBKQM227
IJIOCKOM 3epKaje
IIpenominenue ceera. [lonHoe BHyTpeHHEE

28 otpakenue. [IpeaenbHbId yro MOJHOTO https://m.edsoo.ru/V49RISTRN
BHYTPEHHETO OTPAXKCHUS

29 Jlabopatopas pabota «Hswepene https://m.edsoo.ru/JO2E1M1DQ
MOKA3aTeJsl MPEJIOMIICHUS CTEKIIa
JIunzel. [TocTpoenune n3obpakeHuit B

30 nuH3e. Popmylia TOHKOM JIMH3HI. https://m.edsoo0.ru/W2MMS9KJC
YBenuueHue JIMH3bI

31 Ha6? patopHas pa60T2\1' «Uccneniopanue https://m.eds00.ru/Q1ZCMWI980
CBOICTB M300pa)KEHUH B JINH3AX)»
Hucnepcust cBera. CiioKHBINA COCTaB

32 6enoro csera. L{er. JlabopaTopHast https://m.edsoo.rw/KOIOWVKEI 1

pabota «Habmoqenne 1ucnepcuu CBEeTay
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https://m.edsoo.ru/IHUR0N80B
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Wnrepdepennus creta. dudpaxus

33 .. https://m.edsoo.ru/C8LCRSEJI
cBerta. [ludpakuronnas peneTka
[TonepedHOCTh CBETOBBIX BOJIH.

34 P https://m.eds00.ru/Q2118XYQJ
ITonsipusanus ceera
Onrruueckre mpuOOpHl U YCTPOMCTBA U

35 pHOOP yerp https://m.edso0.ru/M5127JYGT
yCIIOBUS UX 0€30MacHOr0 MPUMEHEHUS
['paHUIIbI TPUMEHUMOCTH KJIACCHYSCKOU

36 MexaHuKH. [locTynarel cienuanbHON https://m.edsoo.ru/PS8GBIFISN
TEOPUH OTHOCUTEIHHOCTH
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH.

37 3aMeUIeHHE BPEMEHH U COKpAILEHUE https://m.edsoo.ru/OVLMCN6B2
JUTHHBI
DHEPrusi U UMITYJIbC PEISITUBUCTCKOH

38 yacTHIbl. CBSI3b MACCHI C DHEPTHEH U https://m.edsoo.ru/I90ZY4BUB
HUMITYJIbCOM. DHEPTHUS TTOKOS
Kontponbnas pabota «Ontuka. OCHOBBI

39 p . p https://m.edsoo.ru/L8689JPLI
CIIELUATILHON TEOPUU OTHOCUTEIIbHOCTHY
®otonel. ®opmyna [1nanka. DHeprus u

40 pMY P https://m.edsoo.ru/ZL6P16LA0
HUMITYJIbC (POTOHA
OTKpBITHE U UCCIICIOBAHNE

41 P A https://m.edsoo.ru/PGLSXXSRO
dotoaddekra. OnbiTet A. I'. CTonerona
3akoHsl potodddexra. YpaBHeHHE

42 Duniirenna 1 Gotodrpdexra. «KpacHas https://m.edsoo.ru/YLCK770G8
rpanuna» Gotordpdexra

aBienue ceera. OnbiTel [1. H. Jlebenena.

43 A . s https://m.edsoo.rt/EGO6ZQ1SA
XuMHYecKoe JEeHCTBHE CBETA
TexHuueckue ycTpoiucTsa u

44 yerp https://m.edsoo.r/UFQDRSL5M

MPAKTUYCCKOC ITPUMCHCHUC:
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https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
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¢dboTosneMeHT, (OTOATINK, COTHEUHAS
Oatapest, CBeTOINO/T

Pemienue 3aaa4d 110 TCMC «DIEeMEHTEI

45 . https://m.edsoo.rw/ZE73A67B1
KBaHTOBOI ONTHKN»
Mopens atoma TomcoHa. OnbBITE

46 Pesepdopna no paccesiHuIO 0-4acTHULL. https://m.edsoo.rw/FIC11POHN
IInanerapHas MOJENb aTOMa

47 [Toctynatel bopa https://m.edsoo.ru/6 X7GFHZ9X
W3ny4enue u noriomieHue GoToHOB MpH

48 nepexoJie aToMa ¢ OJHOTO YPOBHS https://m.edsoo.ru/NN8BHZYBE
SHEPIUH Ha Apyroi. Buasl ciekTpos
BosHOBEIE cBOMCTBA YacTUll. BoHEI fe

49 bports. Kopryciy ispiio-poiiosoit https://m_edsoo.r/J710TLFCO
nyanusM. CIIOHTaHHOE U BBIHYKIEHHOE
U3IIy4eHue
OTkppITHE PATINOAKTUBHOCTU. OTIBITHI

50 Pesepdopaa mo onpenenenno cocrasa https://m.edsoo.ru/TSJFUU3TP
PagMOaKTUBHOTO U3ITy4YCHUS
CsoucrBa anbpa-, bera-, raMma-

51 U3Jly4eHUs. BausHue paiuoakKTUBHOCTH https://m.edsoo.ru/UOIRQS0Z5
Ha >KUBbIE OPTaHU3MBbI
OTKpBITHE IPOTOHA M HEUTPOHA.

5 N3oTomsl. Aania-pacnaﬂ. DNEeKTPOHHBIA httos://m. edsoo r/HY X THOGAE
U TIO3UTPOHHBIN OeTa-pacnaj. ['amma-
U3Ty4yeHue
OHeprus CBs3U HyKJIOHOB B sJIpE.

53 SnepHble peakuuu. SnepHBIH peakTop. https://m.edsoo.ru/CFJYJSSIG

[Tpo6nembl, MepcreKTUBBL,
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9KOJIOTHUECKUE ACTIEKTHI SACPHON
SHEPreTUKHU

54

DnemeHTapHble YacTULibl. OTKpBITHE
no3UTpoHa. MeTobl HAOMIOICHUS U
pPErUCTpaLMU AIEMEHTAPHBIX YACTHII.
Kpyrusiit cron «®@yHaaMeHTanbHble
B3aUMOJICUCTBHS. EMUHCTBO r3nuecKon
KapTUHBI MUPA»

https://m.edsoo0.ru/SUC62U40A

55

DTansl pa3BUTHSL ACTPOHOMUHU.
[TpuknamHoe U MUPOBO33PEHUYECKOE
3HaYCHHUE aCTPOHOMHUH. Bu1 3BE31HOTO
HeOa. Co3Be3aus, IPKUE 3BE3IBI,
IUIAHETHI, UX BUAUMOE ABMKEHHUE.
ConHeyHas cucremMa

https://m.eds00.1u/5SPXS219VY

56

Comnurte. CotHeyHast akTUBHOCTD.
Ucrounnk sneprun CosHIIA U 3BE3]T

https://m.edsoo.ru/1JZR54JAQ

57

3BE3/1bI, UX OCHOBHBIE XapPaKTEPUCTUKH.
3BE3/1bI INIABHOH OCIICIOBATEIIBHOCTH.
BryTpeHHee cTpoeHue 3BE3 /1.
CoBpeMeHHbIE PEACTABICHUS O
MIPOUCXOXKACHUH U 3BOtoIMU ColHIA U
3BE31

https://m.edsoo.rt/GGD3W7470

58

Muneunbi [1yte — Hama ["anakTuka.
[Tonoxxenue u npuxkenue CoyHIa B
INanaktuke. ['anaktuku. YepHble ABIPHI B
A7Ipax TajJaKkTUK

https://m.edsoo.ru/L2U4S1HU2

59

Bcenennas. PaszOeranue rajakTuk.
Teopus bosbmoro B3peiBa. Penukrosoe

https://m.edsoo.ru/9ITWRLVWNN
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https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0
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n3JIydeHue. MerarajiakThka

60 Heperennsie npo0iaeMbl aCTPOHOMUHT 1 https:/m.edsoo.rw/LJHNL2MCF
KonTtponbHas pabota «1eMEeHTHI

61 1 https://m.edso0.ru/TXTTCT488
aCTPOHOMHUU U aCTPOPUIUKI»
O6o6marmuii ypok. Pons ¢pusnku u
ACTPOHOMUH B 3KOHOMHUYECKOI,

62 TEXHOJIOTHYECKON, COLIMATBLHON 1 1 https://m.edsoo.rt/WNJS5CRXYD
ATUYECKOH cdepax NesaTeTbHOCTH
YelioBeKa
O6o6mmaromuii ypok. Pons u Mmecto

63 (U3UKU U aCTPOHOMHUHU B COBPEMEHHOMU 1 https://m.edsoo.ru/2PFPB28UF
HAay4YHOU KapTHHE MHUpa
O6o6maromuit ypok. Pons ¢pusndeckoii

64 TeOopHH B (POPMUPOBAHUU NPEACTABICHUN 1 https://m.edso00.ru/Y29SVPCVR
0 (hu3nyecKoi KapTUHE MUPA
O6o6matromuii ypok. Mecto ¢pu3ndeckoit
KapTUHBI MUPA B 00111eM P

65 P P HHEM pAAty 1 https://m.edsoo.r/LKNUIKHZH
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJCTABICHUIN O IPUPOJIE
Pe3epBHbIil ypok. MarHuTHOE MOJIE.

66 1 https://m.edsoo.rt/EVMFIQTP6
DJeKTpOMarHuTHas UHAYKINS
PesepBubiil ypok. OnTuka. OCHOBBI

67 P }:p 1 https://m.edsoo.ru/ESABJRKSL
CTIICIUAIEHON TEOPUH OTHOCUTEIIEHOCTH
Pesepusiii ypok. KBantoBas ¢usuka.

68 P P ¢ 1 https://m.edsoo.ru/RARQLVO2J
DneMEHTHI aCTPOHOMUU U acTPOPHU3UKU

OBIIEE KOJIMYECTBO YACOB 110 68
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOMH OBFPA30BATEJILHOM ITPOT'PAMMBI

10 KIIACC

Kon
NpoBepsieMoOro
pe3yJjbTarTa

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01mero oopa3oBaHus

10.1

JleMOHCTpUpOBaTh Ha MpHUMEpax poidb U MecTo (U3MKH B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTUHbI MHpA, B Pa3BUTUM COBPEMEHHOM TEXHHUKH H

TEXHOJIOTMH, B IIPAKTUYECKOH AEATEIBHOCTH JIH0AEH

10.2

Y4auTeIBaTh  TPAHUIBl NPUMEHEHUS  W3YYEHHBIX  (U3WYECKHX  MOJEJNEeH:
MaTepHualbHas TOYKa, MHEpLHUAIbHAs CUCTEMa OTCUYETa, aOCOMIOTHO TBEPIOE TEJIO,
UJCABHBIM Ta3; MOAEIU CTPOEHUS ra3oB, KUAKOCTEH M TBEPIBIX TEJ, TOYCHHBIN

ANEKTPUYECKUH 3apsi/i — IPU pelieHnH (PU3NUECKHUX 3a1a4

10.3

Pacno3naBate ¢uszmyeckue sBiIeHUs (TIPOLECCHI) U OOBSACHITH MX HA OCHOBE
3aKOHOB MEXAaHHKH, MOJIEKYJISIPHO-KHHETUYECKOW TEOPHH CTPOCHHUS BEIECTBA U
AJIEKTPOJAMHAMUKHA:  PAaBHOMEPHOE U  PAaBHOYCKOPEHHOE  IpPSMOJMHEIHOE
JBWKEHUE, CBOOOAHOE TMaJeHUE Tell, ABM)KEHHE IO OKPYXHOCTH, WHEPIHS,
B3auMojieiicTBre Tei; nuddy3us, OpoyHOBCKOE IBIKEHHUE, CTPOCHHUE KUIKOCTEH
u TBEPABIX TeJ, HU3MEHEHHME o00bEMa Tel NpU HarpeBaHuM (OXJIaXKJEHUN),
TEIUIOBOE pAaBHOBECHE, MCHAPEHUE, KOHJEHCAIHs, IUIaBICHNEe, KPUCTAIN3alns,
KHUIIEHHUE, BIAXKHOCTh BO3/1yXa, MOBBILICHUE JaBJICHUS ra3a Mpu ero HarpeBaHuu B
3aKpBITOM COCY[IE, CBS3b MEXKAYy MapaMeTpaMH COCTOSHUS raza B M30MPOIEccax;

QJICKTpU3aluA TCI, B3aNMOICHCTBHE 3apAaa0B

10.4

OnuceiBaTh MEXaHUYECKOE JABM)KEHHE, HCIONb3Yysl (U3HUECKUE BEIMYUHBI:
KOOPJMHATA, IIyTh, IIEPEMEIICHHUE, CKOPOCTb, YCKOPEHME, Macca Tela, CHuia,
HMILYyJIbC T€jla, KUHETHYECKass YHEPrus, MOTCHLMAIBbHAs JHEPrus, MEXaHUYeCKas
paboTa, MexaHMYecKass MOIIHOCTb; MPH ONMCAHUU IPABWIBHO TPAKTOBATh
¢u3nyecKkuil CMBICT HCHOJIb3YEMBIX BEJIWYMH, UX OOO3HAUYEHUS U EAUHMIIBI,
HaXOAUTh (POPMYIIbI, CBS3BIBAIOIIME JTAHHYIO (PU3UYECKYIO BEIUYMHY C JPYTHMHU

BCInM4YnHaMun

10.5

OnuceiBaTh HN3Y4YCHHBIC TCIIJIOBLIC CBOMCTBA T€J U TEIJIOBLIC SABJICHUSA, UCIIOJIb3Ys
(I)I/ISI/IIICCKI/IG BCJIMYUHBI: NABJICHUC T'a3a, TEMIICpaTypa, CPCAHASA KHHCTHUUYCCKAAL
OHCPrugd XaOoTHYCCKOT'O ABHIXXCHHA MOJICKYJ, CpCAHCKBaApaTHUdHasd CKOPOCTbH
MOJICKYJI, KOJIHNYCCTBO TCIIJIOTHI, BHYTPCHHAA OHEPrus-d, pa60Ta rasa,
KOB(b(bI/IL[I/ICHT IOJIE3HOTO ,Z[CflCTBPISI TCIUIOBOI'O0 ABUTATCIIA; IIPU OIHMCAHUHA
IIpaBUJIBHO TpPAKTOBATb (I)I/ISI/IIICCKI/Iﬁ CMBICJI HUCIIOJIB3YEMbIX BCJIUYHUH, HUX

0003HAUEHUS M €IUHUIBI, HAXOAUTh (OpPMyIbI, CBSA3BIBAIOLINE JAHHYIO
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(GU3MYECKyI0 BETUUYUHY C JPYTUMU BEITUUMHAM

10.6

OnuceIBaTh W3Y4YEHHBIE JJIEKTPUUYECKHE CBOMCTBA BEIIECTBA M JJIEKTPUUYECKHE
SIBJICHUS (TIPOIECCHI), UCTIONB3YsT (U3UUECKUE BEIUUYHHBI: SJICKTPUUCCKUN 3apsl,
AJIEKTPUYECKOE MOJIEC, HAIPSKEHHOCTD M0, MOTEHIMAJ, PA3HOCTh IMOTECHIMAJIOB;
IpU OINHCAHUU TPABWIBHO TPAKTOBAaTh (PU3UYECKUII CMBICT HUCHOIb3YEMBIX
BEJIMYMH, UX OOO3HAUEHUS W EIUHMIIbI; YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOLIUE

AAHHYIO (1)H3PI‘-ICCKYIO BCJIIMYMHY C APYTUMU BEINYHUHAMU

10.7

aHAJIM3UPOBATh (PU3NYECKUE MPOLIECCHI U SIBICHHUS, UCTIOIb3YS GU3NYECKUE 3aKOHBI
U NPHUHLMIBL 3aKOH BceMHUpHOTro TsroreHus, I, II u III 3akonsl HeroToHa, 3aK0H
COXpaHEHUsT MEXaHUYECKOW DHEPIUM, 3aKOH COXPAHECHMs HUMILYJIbCA, [PUHLIUII
CYNEPHO3ULMKA CWJI, NPHUHLUII PAaBHONPABHS HHEPLMAIBHBIX CHCTEM OTCYETA,
MOJIEKYJISIPHO-KHHETHYECKYIO TEOPUIO CTPOCHUS BELIECTBA, TA30BbIE 3aKOHBI, CBS3b
CpeaHel KMHETHYECKOW SHEPrHM TEIUIOBOTO JBMXKEHHUS MOJIEKYJ C aOCOIIOTHOMN
TEMIIEpAaTypOH,  IIEpBBIA  3aKOH  TEPMOAMHAMHMKH;  3aKOH  COXpaHCHUsA
NIEKTPUYECKOr0 3apsifa, 3akoH KylloHa;, npH 5TOM pas3inyaTh CIOBECHYIO
(GOpMyJIMPOBKY 3aKOHAa, €T0 MAaTEMaTUYECKOE BBIPAKEHUE U YCIOBUS (TpaHMIIbI,

001acTH) TPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE MPHUHLMIIBI JEHUCTBUS MAalllMH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3inyaTh yCIOBHS WX 0€30MacHOI0 UCIOJb30BaHUS B IMOBCEIHEBHON

KHN3HU

10.9

BBINOMHATE 9KCTIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3NYECKUX SBICHHUIA U MPOIIECCOB
C HMCIOJIb30BAHUEM TIPSIMBIX M KOCBEHHBIX M3MEPEHHIA; IPH ITOM (OPMYJIUPOBATH
npobnemMy (3aady) U THMOTE3y y4eOHOTO IKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3

MIPEUI0KEHHOT0 000PYI0BAHUS, TPOBOAUTH OMBIT M (DOPMYITMPOBATH BHIBOIBI

10.10

OCYHIGCTBJ'ISITI) MMPAMBIC 1 KOCBCHHBIC U3MCPCHUS (1)I/I3I/I‘I€CKI/IX BCJIMYHH, IPpHU 3TOM
BBIGI/IpaTB OIITUMAJILHEIN CIIOCO0 HU3MCPCHUS U UCIIOJIB30BaTh M3BCCTHLIC MCETO/IbL

OLIEHKH NIOTPELIHOCTEN U3MEPEHUI

10.11

HccnenoBaTh 3aBUCHIMOCTH MEXAY (PU3NUECKUMH BETUYUHAMU C UCTIOIB30BAHUEM
NpsIMBIX HW3MEpPEHUil; MpU HSTOM KOHCTPYMPOBATh YCTAaHOBKY, (DUKCHpPOBATh
pe3yabTaThl MOJYYCHHOW 3aBUCUMOCTH (DH3WYECKUX BEIMYUH B BUAC TaONHI] U

Fpa(i)I/IKOB, ACJIaTb BBIBOABI 11O PE3yJIbTaTaM UCCIICAOBAHUA

10.12

CobGmrogaTe mpaBmwia 0€30MAaCHOTO TpyJa NpH MPOBEACHUU WCCIICIOBAHUA B
pamMKax y4eOHOTrO DJKCIEPUMEHTa, Y4eOHO-HCCIECIOBATEIBCKOW M MPOCKTHOU
JEeSTeIbHOCTH C HMCMOJIb30BAaHUEM H3MEPHUTENBHBIX YCTPOMCTB U J1a00OpaTOPHOTO

o0opyIoBaHUS

10.13

Pematsn paC‘léTHHe 3aJadyu C SBHO SaHaHHOﬁ (I)HSHHGCKOﬁ MOZCIIbIO, UCITIOJIB3YS

¢du3nyeckre 3aKOHbI U MPUHIUIIBI, HA OCHOBE aHAJIM3a yCJIOBUS 3a7aud BbIOUpPATh
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¢bu3nyecKkyr0o MoOAENb, BBLACHATh (PU3MUECKHE BEIMYUHBI U (HOPMYIIbI,
HEOOXOAUMBIC JUIsl €€ pelIeHHs, NMPOBOAUTH PacuéThl U OLEHHUBATH PEATbHOCTH

IOJIYYCHHOT' O 3HAaUCHUA (I)I/I3I/I‘{eCKOI‘/’I BCIIMYHHBI

10.14

Pemarr, kadecTBEHHBIC 3aa4yu: BBICTPAWBAThb JIOTUYCCKU HCIIPOTHBOPCUYNUBYIO
LCIIOYKY paccymneHHﬁ C OHOpOﬁ Ha H3YYCHHBIC 3aKOHBbI, 3daKOHOMCPHOCTU U

(bu3uIecKre SBICHUS

10.15

Hcnonp30BaTh MpH pelieHHH Yy4eOHBIX 3aJad COBpPEeMEHHbIE WH(OpPMAIMOHHBIE
TEXHOJIOTHM ISl TIOUCKA, CTPYKTYpPUPOBAHUS, UHTEPIPETAUUHA U TMPEICTABICHUSA
y4eOHOW W HAyYHO-TIONMYJSPHOW WHQPOpPMAIMU, TOIYYECHHOW U3 Pa3IMuHbIX

HUCTOYHHUKOB; KPUTUICCKU aHAJIU3UPOBATH IMOJTy4YaCMYIO I/IH(I)OpMaI_[I/IIO

10.16

[TpuBoAUTH TpUMEPH! BKIAJAa POCCUHCKUX M 3apyOekKHBIX YUYEHBIX-(QH3UKOB B
pa3BUTHE HayKH, OOBSACHEHHE IPOIECCOB OKPYKAIOIIEr0 MHUpPA, B pPa3BUTHE

TEXHUKHU U TEXHOJIOTHI

10.17

Hcnonp30BaTh TEOpEeTHUYECKHE 3HAHUS MO (pU3MKe B TOBCETHEBHOW JKU3HH JUIS
oOecnieueHrs 0€30MaCHOCTU NpU OOpalleHHH ¢ NPUOOpaMM M TEXHUYECKHUMH
YCTPOUCTBAMH, JUISI COXPAHEHHUsS 3/I0POBBSI U COOIOEHHUS] HOPM DKOJOTHYECKOTO

MOBEJICHUS B OKpY>KaroUlel cpejie

10.18

PaGotate B Tpymme C BBINOJIHEHWEM pA3IUYHBIX COIHUAIBHBIX POJICH,
IUTAHUPOBaTh pabOTy TPYIIbl, PAMOHAIBHO pacHpenesiaTh O0sI3aHHOCTH U
IUTAHUPOBATh AESTEIbHOCTh B HECTAHAAPTHBIX CUTYalUsAX, aleKBATHO OLIEHUBATh

BKJIQJl Ka)KJIOT'O U3 YYaCTHUKOB I'PYIIIbI B PELIEHUE paccMaTpUBaeMOil poOieMbl

11 KIIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero o01ero oopa3oBaHus

JleMOHCTpHpOBAaTh HAa HpUMEpax pojidb M MecTo (GU3MKU B (HopMUPOBaAHUU
COBPEMEHHOM HAY4YHOW KapTHHBI MHpa, B PAa3BUTHHA COBPEMEHHON TEXHHUKU H
TEXHOJIOTMH, B IPAKTUYECKON ACATENBHOCTH JIFOAEH, LIEJIOCTHOCTh U E€IUHCTBO

¢bu3nuecKoil KapTUHBI MUpa

11.2

VY4uTBHIBaTh TPAHUIBI IPUMEHEHUS U3YUEHHBIX (PH3MUECKUX MOJENE: TOUeUHbIH
JJIEKTPUYECKUN 3apsAl, sAACpHas MOJEIb aTOMAa, HYKIIOHHAas MOJEIb aTOMHOIO

sJipa MpH petieHny GU3NUecKux 3aaad

11.3

Pacnio3naBate (usmueckue sBiaeHHs (Mpolecchbl) M OOBSICHATH UX HA OCHOBE
3aKOHOB  JJIEKTPOJAMHAMHUKM W KBAaHTOBOM  (U3HMKH:  DJIEKTpHUYECKas

IMpOBOAUMOCTDB, TCIIJIOBOC, CBCTOBOC, XMMHNYCCKOC, MArHUTHOC I[CﬁCTBPISI TOKa,
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BSaI/IMOHGfICTBHe MAarHuToB, SJICKTPOMAarauTHas UHAYKOWA, HeﬁCTBHe
MarHuTHOI'O I10JIs1 Ha IIPOBOAHUK C TOKOM n HBH)KyMHﬁCH 3apsan,
ANEKTPOMATrHUTHBIE KOJIEOaHWS W BOJHBI, MPSMOIWHEHHOE pPacIpoCTpaHECHUE
CBETa, OTPaXXCHHE, MpeIoMIICHHEe, HHTepdepeHnns, TuPpakius 1 MOJIApU3aLUs
CBeTa, aucrepcus cBera, ¢otodnekrpudeckuil 3¢dexT (hoTtodddekT), cBeToBOE
JaBJICHUE, BOSHUKHOBEHUE JTMHEHUATOr0 CIIEKTPa aToMa BOJIOPOa, €CTECTBEHHAs

H UCKYCCTBCHHAA paJUOAKTUBHOCTb

11.4

OnuceiBaTh H3y4YEHHBIE CBOMCTBAa BeIlIeCTBA (DJIEKTPUYECKHUE, MATHUTHBIE,
ONTUYECKUE,  DIEKTPHUUECKYI0  MPOBOJUMOCTh  pa3jMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIE SIBJICHUS (IIPOLECCHI), UCHOJB3Ys (U3NYECKUE BEIUYHHBDI:
SIEKTPUYECKUN 3apsijl, CHJIa TOKA, DJIEKTPUUECKOE HAIpPSKEHUE, dIEKTPUUECKOE
CONPOTUBIIEHUE, pa3HOCTh mnoreHnuanoB, JJ[C, pabota TOKa, WHIYKIHUSI
MarHuTHOTO TmoJis, cuina Amrmepa, cuna JlopeHla, MHAYKTUBHOCTb KaTyIIKH,
SHEPTHSI JIEKTPUUYECKOT0 ¥ MAarHUTHOTO TOJICH, MEPUO M 9acToTa KojaeOaHuil B
KoJieOaTeIbHOM KOHTYpE, 3apsiji M CHJIa TOKa B MPOIECCe TapMOHUYECKHUX
ANEKTPOMArHUTHBIX KoyieOaHMH, (POKyCHOE paccTosHHE M ONTHYecKas cuia
JUH3bI; TPU  ONUCAHUHM TPABUIBHO  TPAKTOBaTh  (U3MYECKUH  CMBICI
WCIIOIB3YEMBIX BEIIMYWH, WX O0O3HAYEHUS W EIUHUIIBI; YKa3bIBaTh (POPMYIIHI,

CBA3BLIBAIONINEC JAHHYIO (i)I/I3I/I‘I€CKyIO BCJIMYHHY C APYTYMMU BCINYNHAMU

11.5

OnuceiBaTh M3y4YEHHbIE KBAHTOBBIE SIBJI€HUS M IPOLECCHl, HCIHOJIb3Ys
¢u3nyecKkne BETUYMHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JUIMHA BOJHBI U
4acToTa CBETa, PHEPIUs W HMMIYJIbC (DOTOHA, Mepuo] MoJypacHana, dHEeprus
CBA3M AaTOMHBIX s/iep; MPU ONUCAHUU TPABWIBHO TPAKTOBAaTh (U3HUECKHIl
CMBIC]I MCIOJb3YEMbIX BEJIWYUH, UX OO0O3HAUEHUS M EAUHUIIBI, YKa3bIBaTh
(dbopMyIbl, CBA3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIMYMHY C JAPYTUMHU

BCIIMYMHAMM, BBIYUCIIATH 3HAYCHUC Q)HSHQGCKOIZ BCIIMYHMHBI

11.6

AHanu3upoBaTh (U3NYECKUE TMPOILECCHl U SIBJICHUS, HCIONB3YysS (U3HUECKUE
3aKOHbI M MPUHIUIIBL: 3aKOH OMa, 3aKOHBI MTOCJIEA0BATEILHOIO U NTapaIeIbHOTO
COEMHEHHS] TTPOBOJHUKOB, 3aK0oH Jlkoyns — JIeHua, 3aKOH 3JIEKTPOMArHUTHOMN
WHIYKIUH, 3aKOH MPAMOJIIMHENHOTO PAaCIIPOCTPAHEHHUS CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEIOMIICHUSI CBETa, YpaBHEHHe DWHINTeHHa anst Gorodddexra,
3aKOH COXPAHEHUsI PHEPrUHU, 3aKOH COXPAHEHMSI MMIYJIbCa, 3aKOH COXpPaHEHMS
AJIEKTPUYECKOr0 3apsa, 3aKOH COXPAaHEHUs MacCOBOT0 YHCIIa, MOCTYJIAaThl bopa,
3aKOH PAJMOAKTHBHOIO pacmaja; IMpuh 3TOM  pa3inyarb CIOBECHYIO
(bOopMyTUPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHHE U YCIOBHS (TPaHMUIIbI,

00J1acTH) MPUMEHUMOCTH

11.7

OHpCI[eJ'IHTB HaIlpaBJICHUEC BCKTOpAa MHAYKIUHW MArHUTHOTO IIOJIA IMPOBOJAHUKA C

TOKOM, CHJIbl AMmIiepa u cuiibl JIopeHia
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11.8

CtpouTh U ONHUCHIBATh U300PAKEHHE, CO3AaBAEMOE IIJIOCKUM 3€pPKajoM, TOHKOMN

JIMH301

11.9

BBITIONHATE  AKCIIEPUMEHTHI 110  HCCICAOBAaHUI0 (PU3UYCCKUX SIBICHUH U
MPOLIECCOB C HWCIOJB30BAaHUEM IMPSAMBIX W KOCBEHHBIX HM3MEpPEHUH; MPH ITOM
dbopMynupoBath TpobieMy (3aady) M THUIOTE3y Y4eOHOro HKCIEPUMEHTa,
coOHMpaTh YCTAaHOBKY W3 TPEAJIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OMBIT U

(hopMyJITUPOBATH BBIBOJIBI

11.10

OCYH.[@CTBJ'IHTI) IIpsAMBIC WU KOCBCHHLIC H3MCPCHUA (I)I/ISI/IIIGCKI/IX BCJIMYHH, IIPpU
3TOM BBIGI/IpaTB OIITUMAJILHEIN CIIOCO0 HU3MCPCHUA U UCIIOJIB30BAaTh HU3BCCTHLIC

METOAbI OICHKNU HOTpCIJ.IHOCTGfI H3MepeHHI>i

11.11

I/ICCHGIIOBaTB 3aBUCUMOCTHN (1)I/I3I/I‘ICCKI/IX BCJIMYHUH C HCIOJBb30BAHUEM IMPAMBIX
W3MEpEHUil; MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3yJbTaTh
MOJTYYEHHON 3aBUCUMOCTH (PU3NUYECKUX BEIUYMH B BUIE TAaOIUI[ U TpaduKoB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM MCCIICAOBAHMA

11.12

CoOmromaTe mpaBmiia 0€30MACHOTO TPyJa MPU TMPOBEACHUU HCCIIECIOBAaHUN B
pamMKax ydeOHOro JKCIEpPHUMEHTa, Y4eOHO-MCCIIeOBATENIbCKOW M TPOEKTHOM
NeATeTbHOCTH C  HCTIOJNb30BAaHUEM  HU3MEPHUTENbHBIX  YCTPOUCTB U

1a00paTOPHOTO 00OPYIOBAHUS

11.13

Pemate pacuérHble 3a1auM ¢ SBHO 33JaHHON (pU3MUYECKONW MOJIENbBIO, UCHOJb3YS
(bu3nyeckue 3aKOHbl U MPUHIIMIIBI, HA OCHOBE aHAIM3a YCJIOBHS 3a/1a4M BHIOUPATh
¢u3nyecKyr0 MOJENb, BBLACHATH (PU3UUECKHE BEIMYMHBI U (HOPMYJIbI,
HEOOXoUMBIE ISl €€ pelIeHUs, TPOBOAUTh PACUYEThl U OLEHHBATH PEaTbHOCTD

TMOJIYUYCHHOT' O 3HAaUCHUA q)HBquCKOﬁ BCIIMYHHBI

11.14

Pemars, kadecTBEHHEBIC 3aa4yu: BbICTpauBaThb JIOTUYCCKU HCIIPOTUBOPCUUBYIO
LCIIOYKY paccyxc):[eHI/Iﬁ C OHOpOI>'I Ha HU3Y4YCHHBIC 3dKOHBI, 3aKOHOMCPHOCTH H

(buzuvecKue SBICHUS

11.15

Hcnonp30BaTe Npu pelIeHUH y4eOHBIX 3a7ad COBPEMEHHbIE MH(OPMALMOHHBIE
TEXHOJIOTMH IS TIOMCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETALIUN U NPEIACTaBICHUS
yu4eOHOM W HAyYHO-TIOMYJISIPHOW HWH(OpPMALUHU, MOJYyYECHHOH W3 pa3iIMyHbIX

HUCTOYHHUKOB,; KPUTUICCKU aHAIIU3UPOBATH IMOJTy4YaCMYHO HH(pOpMaL[I/IIO

11.16

OOBSICHATH NMPUHLUIBI IEHCTBHS MAIllMH, TPUOOPOB U TEXHHUUYECKUX YCTPOMCTB;

pa3jindaTthb yCJIOBUS UX 0€30I1aCHOT0 MCIT0JIb30BaHUS B MOBCEAHEBHOM KU3HU

11.17

[TpuBoAUTH TpUMEPHl BKJIAJa POCCHMCKUX U 3apyOekHbIX YUYEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHME IPOLIECCOB OKPY)KAIOLIET0 MHUpPA, B pa3BUTHE

TEXHUKH U TEXHOJOTHH

11.18

Hcnons3oBaTh TECOPECTUUCCKHUE 3HAHUSA I10 (1)1431/11(6 B HOBCC,Z[HCBHOﬁ KHU3HHU ]I

oOecnieueHrs 0€30MacHOCTU MpH OOpallleHuu ¢ MPUOOpaMM M TEXHUYECKUMU
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YCTpOICTBaMH, AJi1 COXpPAHEHUs 37J0POBbsSl U COONIIOACHUS HOPM 3KOJOTHYECKOIr0

MOBEJICHUS B OKPYIKAIOLIEH cpelie

11.19

PaGotatp B rpymnme ¢ BBINOJHEHUEM Pa3IMYHBIX COIUATBHBIX POJICH, MIIAHUPOBAThH
paboTy TpYMIBL, PAMOHATIBHO PACIPENENATh O0S3aHHOCTH U TUIAHHPOBATH
JIEATEIbHOCTh B HECTAHIAPTHBIX CUTYaLUsX, aZIcKBATHO OLIEHMUBATh BKJIAJ KAXKJIOTO

13 YYaCTHUKOB I'PYIIIBI B PEIIEHUE pacCMaTPUBAEMOM TPOOIEMbI
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KUIACC

Kon
pa3nena

Kox npoBepsieMoro 3jieMeHTa

IIpoBepsiemble Y1€eMEHTHI COAePKAHUSA

OU3NKA 1 METOABI HAYYHOI'O [TIO3HAHU A

1.1

®uszuka — Hayka o npupoxae. Hayunsle
METO/Ibl ITO3HAHUS OKpY:Karomero mupa. Pons
DKCIIEPHMMEHTa M TCOPUM B  IIPOLECCE

MO3HAHUS MPUPOJL. DKCIIEPUMEHT B (pHU3MKe

1.2

MopenupoBanue (PU3NUECKUX SBICHUH W
npoueccoB. Hayuneie runoressl. Ousznueckue
3aKOHBI U TEOpWHU. ['paHUIIBI MPUMEHHMOCTH
buznuecKux 3aKOHOB. [Mpunuun
coorBeTcTBUs. Poinb u Mecto ¢Qusmku B
dbopMupoBaHUH COBPEMEHHOM Hay4YHOH
KApTHUHBI MHpa, B MIPaKTUYECKON

IEATEILHOCTH JII0AeH

MEXAHHWKA

2.1

KMHEMATHKA

2.1.1

MexaHuuecKkoe JBMKCHUE. OTHOCHUTEILHOCTD
MEXaHUYCCKOIO ABUXKCHUS. Cucrema orcuéra.

Tpaexropus

[Tepemenienue, CKOpPOCTh (CpedHss CKOPOCTH,
MTHOBEHHAss  CKOpPOCTb) M YCKOpPEHHE
MaTepUaIbHOW TOYKH, UX IMPOEKIMH Ha OCH
CUCTEMBI KOOpJWHAT. Cnoxenue

MEePEMEIICHUIN U CIIOKEHNUE CKOPOCTEM

PaBHOMEpHOE u PaBHOYCKOPEHHOE
IIPSAMOJIMHEMHOE JBHKCHUE. I'paduxu
3aBHCUMOCTH KOOpJMHAT, CKOpPOCTH,
YCKOpEeHUs, IIyTH u repeMeleHus

MaTepUaIbHOU TOYKU OT BpEMEHU

CBoOoaHOe mageHne. Y CKopeHrue CBOOOHOTO

naaCHusA
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KpuBonunueiinoe nBwxkeHune. PaBHOMepHOE
JBWJKCHHE  MaTepuaibHOM  TOYKH  IIO
OKPY’KHOCTU. YTJOBasi CKOpPOCTb, JIMHEHHAas
CKOPOCTb. Ilepuon u 4acToTa.

LleHTpOCTPEMUTENBHOE YCKOPEHUE

Texnuueckue YCTPOWCTBA: CIIUJIOMETD,
JIBIKCHUE CHapsI0B, LENHbIE M PEMEHHBIE

nepenadn

IIpakTrueckue padoTHI. N3mepenue
MI'HOBEHHOM CKOPOCTH. Hccnenosanue
COOTHOLIEHUSI MEXy IMYTAMHU, POUICHHBIMU
TEJIOM  3a  TOCJIENOBaTCIIBHBIE  PaBHBIE
IIPOMEXYTKH BPEMEHM IIPU PABHOYCKOPEHHOM
JBIKCHUM C HAa4daJbHOM CKOPOCTBIO, PaBHOMU
Hyo. VI3ydyeHne nBUKEHUs IIapUKa B BSI3KOU
xuakoctu.  M3ydeHue — IBWKEHUS — Tela,

OpOLIEHHOTO TOPU3OHTAIBHO

2.2

TMHAMUKA

2.2.1

ITpuHnun OTHOCHUTEIILHOCTHU lNanunes.
IlepBeii 3akoH Herorona. HMHeprumanbHbIE

CHUCTEMBI OTCUETA

222

Macca tena. Cuna. IIpuHnun cynepno3unuu

(©270)1

223

Bropoii 3akoH HproToHa 11 MarepuanbHOU
TOYKM B HWHEPLHAIBHOW CHUCTEME OTCUYETA
(UCO). Tperuit 3akon Hprlorona s

MAaTCPHAJIbHBIX TOYCK

224

3aKkoH BCCMHUPHOI'O TATOTCHHA. Cuita TSHKeCTH.

ITepBast kocMuYecKast CKOpocTb. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TtpeHue. Cuna TpeHus
CKOJIbKEHUSI M CHJla  TPEHUS  IOKOS.
Koadduuument tpenus. Cuna comnpoTHUBICHUSL

IIpu ABUXKCHUM TECJIA B )KUAKOCTH HUJIN Ira3e
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2.2.7

[TocTymarenbHOE M BpamiaTeIbHOE JBHKCHHE

a0COIOTHO TBEPAOrO Tea

2.2.8

MOMEHT cHJIbl OTHOCUTEIBHO OCH BpAIECHUS.
IIneqo cunbl. YcnoBus paBHOBECUS TBEPAOIO
tena B UCO

229

Texunyeckne YCTpOﬁCTBai IIOAIINITHHUKH,

ABMIKCHUC NCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[IpakTuueckue padoThl. 3yueHue NBUKEHUS
Opycka 10 HaKJIOHHOM IUIOCKOCTH TOJ
JECUCTBHEM HECKOIbKUX cuil. HcciemoBaHue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAKOIIUX
B jaeopmupyemMoll TpPYyXHHE U PE3UHOBOM
oOpasrie, OT BENIMYUHBI WX AehopMaIlyu.
HccenenoBanue yciioBul paBHOBECHS TBEPAOIO

TeJa, UMEIOIIEro OCh BpaIeHUs

23

3AKOHBI COXPAHEHNA B MEXAHUKE

23.1

NMnynec MarepuanbHOM TOYKH, CHUCTEMBI
MaTepuaibHbBIX TOYeK. HMmmyinbc cuibl U

HN3MCHCHHEC UMITYJIbCA TCJIa

232

3akoH coxpaHeHuss wummnyiabca B HCO.

PeakTuBHOE ABMKCHUE

233

Pabora criel

234

MONIHOCTE CUJIBI

2.3.5

Kunernueckas sHeprus MaTrepuaibHOM TOUYKH.

Teopema 0 KHHETUUECKOU SHEPTUU

2.3.6

[lorenumnansHas dHeprusa. IloTeHuuanbHas
SHEprus YIPYyTO nedopMupoBaHHOM
npyxuHbl. [loTeHIManbHass »Heprus Teia

BOJIM3M MOBEPXHOCTH 3eMIIU

2.3.7

HOTCHHI/IaJ'ILHI)IG N HCIIOTCHIHAJIBHBIC CHIIBI.
CBs3b pa6OTBI HCIIOTCHIUAJIBHBIX CHII C
U3MCHCHHECM MEXaHUYECKOM OHEPIrun
CHUCTCMBbI TCII. 3akoH COXpaHCHUA

MEXaHUYECKON YHEPTUU
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2.3.8

VYrpyrue u Heynpyrue CTOJIKHOBEHMS

TexHu4eckue yCTpPOWCTBA: IBUKEHUE PaKeT,

2.3.9
BOJIOMET, KOTIep, MPY>KUHHBINA MUCTONET
[IpakTnueckue paboTel. M3ydeHue cBs3H
5310 CKOpPOCTEM Tel TMpH HEYNpyrom yjape.

I/ICCHGI[OBaHI/Ie CBA3HU pa6OTBI CHIJIBI C

U3MEHEHHEM MEXaHHISCKOM SHEPTrHHU TCJa

MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA

3.1

OCHOBbI MOJIEKVJISPHO-KUHETUYECKOW TEOPUU

3.1.1

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHUYECKON TEOpHH. bpoyHoBckoe
neuxenue. J{uddysusa. Xapakrep IBUKEHUS U

BSaHMOHCﬁCTBHﬂ YacCcTHll BEIICCTBa

Mogaenu CTpo€HMSI Ta30B, KUIKOCTEH U
TBEPABIX Tel ©  OOBSICHEHHE  CBOICTB

BCIIIECTBA HA OCHOBE ATHX MOJIC/ICH

Macca wMonekyn. KommuectBo —BemecTsa.

[TocrosnHas ABoraapo

TemnoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. lllkana remneparyp Llenscus

Mopgens  umeanpHoro  rasza.  OcHOBHOE
ypaBHECHHE MOJICKYJISIPHO-KUHE THUECKOM

TCOpHUU UACAILHOT'O Ir'a3a

AOcomoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETUYECKOM SHEPTrUu TEIUIOBOTO JBM)KCHUS

yactull ra3a. lllkana remnepatyp KenpBuna

VYpaBuenne Kianelipona — Menneneesa.

3akoH J/lanmeToHa

I'azoBble 3ak0HBI. M30mponeccs! B uicalbHOM
ra3e ¢ MOCTOSIHHBIM KOJMYECTBOM BeIECTBa:

u30TepMa, U30X0pa, H300apa

Texnuueckue YCTPOWCTBA: TEPMOMETD,

OapomeTp

3.1.10

[Ipaktnueckue paboThl. V3MepeHue wmacchl




BO3/JyXa B KJacCHOM komHare. MccnenoBanue
3aBUCUMOCTH MEXy MapaMeTpaMU COCTOSHUSA

Pa3peKEHHOTO ra3a

3.2

OCHOBbI TEPMOJAMHAMUKHU

3.2.1

TepmonnHamuueckass cucrema. BHyTpeHHsA
DHEPrusl TEPMOAUHAMMYECKON CUCTEMBI H

Coco0bI €€ U3MEHEHUS

322

KonnyectBo Temnotsl U pabora. BHyTpeHHss

OHEPIHUs OAHOATOMHOI'O HACAJIBHOT'O ra3a

3.23

Buael Temmonepenauu: TEMIONPOBOJHOCT,
KOHBEKLHUA, U3lydeHue. TeruoéMKocTh Tena.
VaenpHas TemnoEMKOCTh BemiecTBa. Pacuér

KOJIMYCCTBA TCTJIOTHI IIPU TCTUIONICPLCIavuc

324

IlepBrlii 3aK0H TepMoarHAMUKH. [IpuMmenenune
MEepBOro 3aK0Ha TEPMOJIMHAMUKHI K
uzonporeccam. ['paduueckas uHTEpHIpeTaus

paboThI Ta3a

3.2.5

TemmoBble mamuubl. [IpuHIMIBL OElCTBUA
TEIJIOBBIX MamuH. [IpeoOpa3oBaHus SHEPrUU
B TeIOBBIX MamuHaX. KoaddumueHt
nosesHoro  nevictBus  (mamee —  KIIJ)

temioBoi mamuHbl. [{ukin Kapuo u ero KII/]

3.2.6

Bropoit 3aKOH TEPMOJAVHAMUKH.
HeoOpatumocTh  mporieccoB B IPHPOJE.
Temnossie JIBUTATENN. DKOJIOTUYECKUE

HpO6J'IeMbI TCIIOOHCPICTUKHU

3.2.7

TexHuueckue YCTpPOMCTBA: JIBUTATENb
BHYTPEHHETO CropaHus, OBITOBOA

XOJIOWJIbHUK, KOHJIUIIHOHED

3.2.8

[IpakTnueckue padotsl. U3mMepenue yaenpHoOM

TEIUIOEMKOCTH

33

ATPET'ATHBIE COCTOAHNMA BEILIECBA. ®A30BbIE I[TEPEXO/IbI

3.3.1

[TapooGpazoBanue u koHaeHcanus. Vcnapenue

" KUIICHHE. VnennHas TeIJIoTa
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napooOpazoBaHusl. 3aBUCUMOCTb TEMIIEPaTypbl

KUIICHUA OT JaBJICHUA

332

AOcomroTHAsg M OTHOCHTEIbHAs BJIAKHOCTH

Bo3ayxa. HacelmenHslil nap

333

Teépnoe TEJIO. Kpucrannumueckue "
amopdHble Tena. AHU3OTPONHS  CBOWCTB
KpHUCTAJIJIOB. )KI/II[KI/IC KpuCTalJbl.

COBpeMeHHBIe MaTCpHaJbl

334

[InaBnenne u KpucTtau3anus. Y AenabHas

TeroTa miasienus. Cyonumanus

335

YpaBHEHHE TEIUIOBOTO OamaHca

3.3.6

TexHu4yeckue yCTpOWCTBA: TMIPOMETP H
NICUXPOMETP,  KaJOPUMETP,  TEXHOJOTHH
IIOJIy4Y€HUsI COBPEMEHHBIX MaTE€pHaIOB, B TOM

YUCJIC HAHOMATCPHAJIO0B, 1 HAHOTCXHOJIOI'MH

3.3.7

IIpakTnueckue paboTHI. N3mepenue

BJIA’JKHOCTH BO3yXa

SJIEKTPOAMHAMUKA

4.1

OJIEKTPOCTATHUKA

4.1.1

DnekTpu3anus Tejl. DIeKTpuYecKui 3apsia. JBa

BUA SJICKTPUUCCKUX 3aps/10B

HpOBOI[HI/IKI/I, AUDSJICKTPUKHU u

ITOJIYITPOBOTHUKH

4.13

3aKOH COXpaHEHHsI JIEKTPUIECKOTO 3apsiia

4.14

B3aumogpeiictBue 3apsanoB. 3akoH Kynona

4.1.5

OnexkTpuueckoe  MoJie. HanpsoxkéHHOCTb
AIEKTPUUECKOTO TOJISL. [TpuHuun
cynepno3uiuu.  JIMHUM ~ HanpsHKEHHOCTH

SJIICKTPHYCCKOI'O ITOJIA

PaGota cmnm  3JIEKTPOCTATHYECKOTO  TOJIS.

Ilorenuuain. Pa3HocTh NOTEHIIMATIOB

[IpoBOIHUKN W AMDIEKTPUKH B MOCTOSIHHOM
aNeKTpudeckoM — moje.  JludnexTpuueckas

MMPOHUTTACMOCTb
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DIEeKTPOEMKOCTb. Konnencarop.

4.1.8 DNEKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpA.
DHeprus 3apsKEeHHOr0 KOHAEHCcaTopa
TexHuyeckue  ycTpOWCTBa:  AJIEKTPOCKOI,
419 ANEKTPOMETpP, BJIEKTPOCTATHUECKas 3alluTa,
o 3a3eMJICHHE DIIEKTPONPUOOPOB, KOHIEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP
4110 [IpakTueckue paboTHI. N3mepenne

ANEKTPOEMKOCTH KOHJIEHCATOPA

4.2

OCTOSHHBIN SJIEKTPUYECKUIN TOK. TOKU B PA3JIMYHBIX CPEJIAX

YcaoBus CyHICCTBOBAaHUA IHOCTOAHHOI'O

4.2.1 AJeKTpUYecKoro Toka. Mcrounuku toka. Cuiia
ToKa. [TocTosHHBIN TOK
422 Hanpspkenne. 3akon Oma 17151 yyacTka Lenu
423 DJEKTPUYECKOE COMPOTHUBICHUE. Y IeJIbHOE
o COIIPOTHBIICHUE BEILIECTBA
494 ITocnenoBarenbHOE, napajuiesIbHOE,
o CMEIlIaHHOE COEMHEHNE TPOBOHUKOB
PaboTa anexkTpuueckoro Toka. 3akoH Jlxoyis
4.2.5
— Jlenua
4.2.6 MoOIIHOCTb 3IEKTPUYECKOTO TOKA
anekTpoaBkymas cuna (mamee — DJIC) wu
427 BHYTpPEHHEE CONPOTUBIIEHUE UCTOYHHUKA TOKA.
o 3akon Oma [ TONHOM  (3aMKHYTOIN)
anekTpudeckoit nenu. Koporkoe 3ambikanue
OneKTpoHHas MIPOBOJIUMOCTH TBEPBIX
428 METAJJIOB.  3aBUCUMOCTb  CONPOTHUBIICHUS
o METaJJIOB oT TEMIIEPATYPBI.
CBepXIpoBOIUMOCTh
429 DJNIeKTpUYEeCKUil TOK B Bakyyme. CBoiiCTBa
o AJIEKTPOHHBIX TyYKOB
[TonnynpoBonHuku. COOCTBEHHAsI U TPUMECHAS
4.2.10 MPOBOJUMOCTh MOJYIPOBOAHUKOB. (CBOICTBA

p-n nepexoja. [ToaynpoBogHIKOBBIE TPUOOPHI
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4.2.11

ONEeKTpUYeCKMid  TOK B 3JIEKTPOJIMTAX.
DNEKTPOIUTHYECKAS JUCCOLaus.

DIIEeKTPOIHN3

4.2.12

DIEeKTPUUECKUI TOK B rasax.
CaMocTOSTENbHBIM U HECAMOCTOSITENIbHBIN
paspsan. PasnuuHbie THUIMBI CaMOCTOSITENHHOTO

pazpsana. Monnus. [1nazma

4.2.13

TexHuyeckue  ycTpoOHCTBa: ammnepMerp,
BOJITMETP, peOCTaT, MCTOYHHUKH  TOKa,
AIIEKTpOHArpeBaTeNbHbIE puoopHI,
AJIEKTPOOCBETUTENBHBIE TIPUOOPBI, TEPMOMETP
COIPOTUBIICHUS, BaKyyMHBIN MO/,
TEPMHUCTOPbI u (boTope3nucTopsl,

HOJ'IyrIpOBOI[HI/IKOBHﬁ U0, raJlJbBaHHKa

4.2.14

[IpakTnueckue padoTHI. N3ydenue
CMEIIaHHOTO COEIMHEHUS PE3UCTOPOB.

Nsmepenne DJIC HCTOYHHMKA TOKa M €ro
BHYTpPEHHEro comnpoTtuBieHus. Habmronenue

AIIEKTPOIIH3A
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11 KIIACC

Kon
pasaeia

Koanposepsiemoro 3;1emMeHnTa

IIpoBepsiemble 371eMeHTHI COAEPKAHUS

4

OJIEKTPOAMHAMUKA

4.3

MATHUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S MHAY KW A

4.3.1

ITocTtossHHEIE MarHuThl. BzaumoneicTBue

INOCTOAHHBIX MaroHuToOB

432

MarnutHoe mose. Bekrop MarHuTHOU
nHayKnuy.  IIpuHmun  cynepno3unuu.
Jluaun marnutHOM wmMHAykuuu. Kapruna
JIMHUM  MAarHuTHOW  MHAYKUMH  TMOJA

INOCTOAHHBIX MaroHuTOB

433

MarHuTtHoe T0J€ MPOBOJHUKA C TOKOM.
KapTuna nuHMil 10JIsI JJIMHHOTO MPSAMOTO
MIPOBOJIHUKA M 3aMKHYTOI'O KOJIBLEBOI'O
MPOBOJIHUKA, KATYIIKH C TOKOM. OTmBIT
Opcrena. BzauMmoieiicTBre TPOBOIHUKOB C

TOKOM

434

Cuna Amrepa, e€ MOJlyJib M HalpaBJICHUE

4.3.5

Cuna JlopeHua, €€ MOAyJIb U HallpaBJICHUE.
JIBrokeHue  3apsDKEHHOM — 4acTUIBl B
OJTHOPOJTHOM MAarHuTHoM mone. PaGora

cuisl JlopeHua

4.3.6

SIBiIeHME DIIEKTPOMArHUTHOW HHAYKIUN

4.3.7

IToTok BeKTOpa MarHUTHOW MHTyKIIUH

4.3.8

O/1C uaayKuMU. 3aKOH IEKTPOMarHuTHOM

unaykuuu Papanes

4.3.9

BuxpeBoe anextpuueckoe mome. IC
WHIYKIMA B TIPOBOJHUKE, JBIKYIIEMCS
MOCTYyNaTeNbHO B OJHOPOJHOM MAarHUTHOM

II0JIC

4.3.10

IIpaBuio Jlenna

4.3.11

I/IHIIYKTI/IBHOCTB. SIBnenue CaMOUHAYKIHHU.

O/1C camonHtyKInu
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3H€pFI/I$I MAarouMTHOIO II0JIsI KaTyliKu C

4.3.12
TOKOM
4.3.13 DNEKTPOMArHUTHOE TOJIE
TexHuueckre  yCTPOWMCTBA:  TOCTOSTHHBIC
MAarHuThI, AJIEKTPOMATHUTHI,
43.14
AJIEKTPOABUTATENb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHUI, UHAYKIMOHHAS TIE€Yb
IIpaxTHueckue paboTHI. N3yuenue
MAarHUTHOTO TIOJISI KATyIIKH C TOKOM.
43.15 HccnemoBanne JIEUCTBUSA  IIOCTOSHHOTO

Mar"urTa Ha paMKy ¢ TokoM. MccrnenoBanue

SIBJICHUA BHCKTpOMaFHHTHOfI HWHAYKOUU

KOJIEBAHUMA 11 BOJIHBI

5.1

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1

Konebatenbnas  cucrema. CBOOOIHBIE
koneOanusi. ['apMoHWYeckue KoJieOaHuUs.
[lepuon, wyactota, ammuuTyga u ¢asza

KoneOanuii

[IpyxvHHBI MasTHUK. MartemaTU4ecKuin

MasiTHHK

YpaBHEHHE TapMOHUYECKHX KOJICOaHUA.
Kunemartnueckoe U JIUHAMHUYECKOe

OIMCaHue Kojie0aTeILHOrO JABWXKCHU S

[IpeBpaiienue SHEpPruun npu
TapMOHHYECKHX  KOJeOaHUsX. CBsi3b
aAMIUTUTYIBI KoJieOaHmit HUCXOJTHON
BEJTMYMHBI C aMIUTUTYJaMU KoyieOaHUil e

CKOPOCTH U YCKOPEHUs

5.1.5

Konebartenbupiii  koHTYp.  CBOOOIHBIE
AJIEKTPOMAarHUTHBIE Kosie0aHus B
UAeaIbHOM  KOJEOATeIbHOM  KOHTYpE.
AHanoruss MeXIy MEXaHMYECKUMU U
AIEKTPOMAarHUTHBIMU KOJIe0aHUSMU.

®opmyna Tomcona
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3aKkoH COXpPAaHCHUA SHEPTHU B HACAIIBHOM

KoJie0aTeIbHOM KOHTYPC

BbIHyX/IeHHbIE MEXaHUYEeCKHE KOJIeOaHus.
Pesonanc. Pesonanchnas KpuBasl.
BrinyxieHHbIE 3JIEKTPOMAarHUTHbHIE

KoJicOaHUs.

5.1.8

Ilepemennbiii  Tok.  CuHycOMAANbHBIN

HepeMeHHHﬁ TOK.

MontHocTh MePEMEHHOTO TOKA.
AMIIIUTYJHOE U JIEHCTBYIOLIEE 3HAUEHUE

CHJIBI TOKa W HAIIPSIXKCHUSA

5.1.10

Tpancdopmarop. [IponsBoactso, nepemgayua
U TOTpeOJICHHe SJEKTPUUECKON IHEPTHUHU.
DKOJIOTMYECKUE PUCKHU NPU MPOU3BOICTBE
ANEKTPUUECKOI SHEPTUH. Kynberypa
MCIOJIb30BaHUs AJIEKTPOIHEPTUU B

HOBCEIHEBHON KU3HU

5.1.11

TexHnuueckue ycTpoiicTBa: celicMmorpad,
AIEKTPUYECKUI 3BOHOK, JINHUU

QJICKTpoIIepc a1

5.1.12

[Ipaktuueckne pabotel. HccnenoBanue
3aBUCHUMOCTH IEpHOAa MaJbIX KoJieOaHU
rpy3a Ha HUTU OT JUIMHBI HUTH U MAacCChI
rpy3a. MccnenoBanue nepeMeHHOIo TOKa B
ey U3 TOCJIEN0BATeNIbHO COEIUHEHHBIX

KOHJEHCATOpa, KaTyIIKU U Pe3UcTopa

52

MEXAHUYECKUE N SJIEKTPOMATI'HUTHBIE BOJIHbI

Mexanuyeckue BOJIHBI, YCJIOBHS
pacnpoctpanenusi. Ilepuon.  CkopocTb
>21 pacmpocTpaHeHuss ¥ JJIMHA  BOJIHBIL.
[Tonepeunble ¥ MPOIOJIbHBIE BOJTHBI
WNuTrepdepennuus u T paKus
522 MEXaHUYECKHUX BOJIH
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523

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

Bricota Tona. TemOp 3Byka

524

DNEeKTpOMarHuTHbIE  BOJHBL. Y CJIOBUS
HU3ITy4YCHUA OJICKTPOMArdHuTHBIX BOJIH.
B3aumnas opuenrtanusa BektopoB E, B u U

B BHGKTpOMaFHI/ITHOﬁ BOJIHC B BAKyyMC

5.25

CBoiicTBa  DJIEKTPOMAarHWTHBIX  BOJIH:
OTpakeHHe, MPeIOMIICHUE, MONIIPH3aLus,
madpakius, wunHTepdepenuus. CropocTb

QJICKTPOMAriuTHLIX BOJIH

526

[IIxana 3JIEKTPOMATrHUTHBIX BOJIH.
HpI/IMeHeHI/Ie 9JICKTPOMArHuTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHBI pPaaruocCBA3N U TCIICBHUICHUA.
PaI[I/IOJ'IOKaI_II/IH. 3HeKTp0MaFHI/ITHOC

3arpsi3HEHUE OKPYKAIOIIEeH Cpe bl

528

TexHu4eckue yCTpOWCTBAa: MY3bIKAJIBHbBIC
UHCTPYMEHTBI, YJIBTPa3ByKOBas
JUArHOCTHKa B TEXHHUKE M MEJIHIIMHE,
pagap,  paJlMONPUEMHHUK,  TEIEBU30D,

aHTeHHa, Tenedon, CBY-neun

53

OIITUKA

5.3.1

[IpssmMonMHEHOE PacIpOCTPAHEHUE CBETa

B OJIHOpOJIHOM cpene. JIyu cBeTa

532

OtpaxeHne cBeTa. 3aKOHBI OTPAXKEHHUS
cBeta. [loctpoenre m300pakeHuid B TIOCKOM

3epKasie

533

Ipenomnenne cBera. 3akOHbBI IPETOMIICHUS
CBETA. AOGCOMIOTHBIN noka3aTeib

MIPEeTIOMIICHUS

534

[Tonxoe BHYTpPEHHEE OTpaKEHHE.
[IpenenbHblld yron MOJTHOTO BHYTPEHHETO

OTpAKEHUS
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5.35

Hucnepcuss  cBeta. CIIOXKHBIH ~ cOCTaB

oenoro cBera. L{Bet

53.6

Cobuparoniyie ¥ paccerBaIOIINE JHH3BL.
Tonkas nuH3a. DOKYCHOE pPACCTOSHHUE U
onTHYECKass  CWia  TOHKOM  JIMH3BL
[TocTpoenne n300pakeHUH B COOMPAOIITUX
n pacceuBaomux JauH3ax. Dopmyna
TOHKOW JHH3BEL. YBEIWUEHHE, J1aBacMOE

JIMH301

5.3.7

Hpez[enbl IMPUMCHUMOCTHU FeOMCTqueCKOﬁ

OIITUKH

53.8

WNutepdepenuss  crera.  KorepeHTHbIe
HMCTOYHUKHU. YcnoBus HaOI0ICHUS
MaKCUMYyMOB u MUHHUMYMOB B
UHTEp(PEPEHIINOHHON KapTHHE OT JBYX

CI/IH(I)EBHBIX KOTCPCHTHBIX UCTOYHUKOB

539

Hudpakmuss  cBeta.  Judpakunonnas
peméTka. YcnoBue HaOMIOIEHUS TIaBHBIX
MaKCUMYMOB npu NaJIeHuu
MOHOXPOMATHYECKOTO cBeTa Ha

IU(QPAKIUOHHYIO PEIIETKY

5.3.10

Honﬂpmam/m CBCTa

5.3.11

TexHuueckue yCTpOMCTBA: OYKH, JIyma,
¢doroanmapar, MTPOSKIUOHHBIA armapar,
MHKPOCKOII, ~ TEJIECKOI,  BOJIOKOHHAs
OITHKA, T paKInOHHAS peléeTKa,

MOJIAPpOU

5.3.12

[IpakTnueckue paboTHI. Nsmepenne
nokasarens npesnomsenus. MccnenoBaHue
CBOMCTB  W300paXCHMH B  JIMH3AX.

HaGuroienue aucnepcuu cBeta

BJIEMEHTHI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

rpaHI/II_ILI MPUMCHUMOCTHU KJ1aCCHYECKOMH

MEXaHUKH. [TocTtynater TEOPUHU
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OTHOCHUTCIBHOCTU! HHBapUaHTHOCTD
MOAYJiA CKOpPOCTH CBE€Ta B BaAKYYyMC,

MIPUHITAIT OTHOCUTEILHOCTH DUHINTEHHA

6.2

OTHOCUTEIIFHOCTD OIHOBPCMCHHOCTH.
BaMCI[J'IeHI/Ie BpEMCHH MW  COKpAlICHHUC

JJIWMHBI

6.3

DHeprus U UMITYJIbC CBOOOTHOW YaCTHIIBI

6.4

CBsi3p Macchl C 3HEpPrueld M HUMILYJIbCOM
CBOOOJTHOM YaCTHIBI. ODHEPrusi IMOKOS

CBOOOIHOI YaCTHUIIBI

KBAHTOBA ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOU OIITUKU

7.1.1

®otonsl. Popmyna [lnanka cBs3u 3HEPTUN
doroHa ¢ ero yactoTod. ODHeprus u

UMIyIbC (OTOHA

OTtkpeITHE U UccienoBanue Gporodrddexra.
Omertet - A CroneroBa.  3aKoHBI

dhoTorddexra

YpaBHeHue OUHIITENHA s
dororddexra. «KpacHas TpaHUIa

dboTtorddexra

7.1.4

JaBnenue cBera. OnwiTel [1.H. JIeOGenena

7.1.5

XuMHryeckoe IeHCTBHE CBETA

TexHudeckne yCTpOHCTBa: (DOTOIIEMEHT,
dboTomaTyuk, COJTHEYHAsI Oarapes,

CBETOaHNO[

7.2

CTPOEHUE ATOMA

7.2.1

Mopens atoma Tomcona. OnbITEI
Pezepdopaa mo uccnenoBaHuio CTPOSHUS

aroma. [limanerapHas Mozenb aroma

7.2.2

ITocTynatel bopa. N3nyuyenue u
HOIJIOIEHNEe  (OTOHOB TpU  Iepexoje
aToMa C OJHOIO YpPOBHS JHEPrUM Ha

npyroi. Buasl ciektpoB. CriekTp ypoBHEH
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SHEPTUH aTOMa BOJIOPOA

723

BonHoOBEIE cBoWcTBa 4YacTHll. BOJHEI e
bporis. KopnyckynsipHo-BOIHOBOM
ayamu3Mm. Jludppakuus SJIEKTPOHOB Ha

KpucTajuiax

7.2.4

CrioHTaHHOE U BBIHY)>KACHHOC H3JIYUCHHC.

YcTpoiicTBO U pUHLKIT paboTHI Jlazepa

7.2.5

TexHu4eckue yCTpOMCTBA: CIIEKTPAJIbHBIN
aHanu3 (CMEKTPOCKOIT), J1a3ep, KBAaHTOBBIN

KOMITBIOTED

7.2.6

[Ipaktuyeckne  pabotel.  Habmionenue

JIMHENYaTOro CreKkTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl HaOMIOAEHHUS U pErucTpaluu

SJICMCHTAPHBIX YaCTUIL]L

7.3.2

OTKpbITHE  PagHOAKTUBHOCTH.  OTBITHI
Pesepdopna mo ompeneneHH0 cOCTaBa
paauoakTHBHOrO  u3nydeHus. CBoiicTBa
anb(da-, 6eTa-, raMMa-m3nydeHus. Briusaue

PaaArOaKTUBHOCTH HaA JXUBBLIC OPTaHU3MbI

7.3.3

OTkppITHE  NPOTOHA W HEUTpOHA.
Hyxnonnas monmens siapa ['eiizenbOepra —
NBanenko. 3apsan sapa. MaccoBoe 4HCIIO

sapa. M3oTonsl

7.3.4

Anbda-pacna. DNEKTPOHHBIN u
MO3UTPOHHBIK  OeTa-pacnaj. INamma-
U3IydeHue.  3aKOH  PaJHOaKTUBHOIO

pacmaja

7.3.5

OHeprusi CBA3M HYKIOHOB B  sJpe.

Snepusie cuibl. Jledekt macchl spa

7.3.6

H,Z[epHBIC PCaKIu. I[eJ'ICHI/IC U CHHTC3

saep

7.3.7

SAnepHbiit peaxrop. TepmosinepHbIil

CHHTC3. HpO6J’IeMH u MCPCIICKTHUBLI
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SAJIEPHOM  SHEPreTHUKU.  DKOJOTUYECKUE

ACIICKThI HﬂepHOﬁ OHEPICTUKU

7.3.8

OnemeHTapHple  4acTHUbl.  OTKpbITHE
IIO3UTPOHA. DyHIaMEHTAIbHBIE

B3aMMOJCHCTBUS

7.3.9

TexHuueckue  yCTpOWCTBA:  JO3UMETD,
Kamepa BuibCcoHa, SANEpHBIA PEAKTOP,

aroMHast OomOa

7.3.10

[Ipaktnueckue pabotel. MccnemoBanue
TPEKOB YaCTHLL (mo TOTOBBIM

dboTorpadusam)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3nmnoro neba. CoszBe3musi, sipKue

3Bé3Z[BI, IJIaHCTHBI, UX BUAUMOC IBUXKCHUC

8.2

Conneynas cwucrema. Ilmanersl 3eMHOI
T'pYIIIIbI. IImaHeThI-rUTaHThI n ux
CIIYTHUKH, KAPJIIMKOBBIC IIJIAHCTHI. Marinie

Tesa COTHEYHOH CUCTEMBI

8.3

Connne, ¢orochepa u  armocdepa.

ComnHeyHnass akTHBHOCTh

8.4

Ucrounuk sHeprun CoJiHIIA U 3BE3NT

8.5

3BE3BI, WX OCHOBHBIE XapPaKTCPUCTUKH:
Macca, CBETUMOCTb, paJUyC, TeMIlepaTypa,
1704 B3aMMOCBSI3b. Hunarpamma
«CTIEKTPAJIbHBIA ~ KJIACC — CBETUMOCTBY.
3BE3apl  IUVIAaBHOM  IIOCJIEOBATEILHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTB» IJIA

3BE3]1 TNIABHOM MOCICA0BATEIEHOCTH

8.6

Baytpennee CTpOEHUE 3BE3L.
CoBpeMeHHbIE [IPEJCTABIICHUS 0
HPOUCXOXKIEHNH U 3Bomoru ConHIa U 3BE31L.

OTanbl JKU3HA 3BE3]

8.7

Mineunbii  Ilyte — Hama [anakruka.

CrnupainbHas CTpyKTypa  l'amaktukwy,
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pacmipenenenue 3BE3N, Taza W IBUIH.
[Tonoxxenne wu aBwxkenue ConHia B
lamaktuke. I[lmockas wu  cdepudeckas

noacucTemsl I amakTuku

8.8

Tunel ramaktuk. Paguworamaktuku

KBazapbl. YEpHBIE ABIPHI B sIpax TajJaKTHK

8.9

Bcenennas.  Pacmiupenune  BceneHHOM.
3akoH XaOOma. Pas0eranue TraJlaKTHK.
Bospact u paguyc BcenenHoil, Teopus
bonbmioro B3peiBa. Mogens «ropsiuei

Bcenennoi». PenukroBoe usinyueHue

8.10

MacmTabHast ~ cTpykTypa  BceneHHoi.
Meraramnaktuka. Hepeménusie mpoOiembl

aCTPOHOMUU
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

B crapmeii mkone ¢usnka mnpernomaercs Ha 0a3oBoM U yrayOiaeHHOM (pOodUIBHOM)
ypoBHsAX. Hibke mpuBeeHbl OCHOBHBIE JMHMM Y4eOHUKOB, PEKOMEHIOBAaHHBIE ISl 00OMX
YPOBHEM.

1. YueOuukn

o Jlunmsa u3narenncrBa «IlpocBemenue» (HaubdoJiee pacnpocTpaHeHHas):

o ba3zoswiii ypogenv: «duszuka. 10 xmacey, «Dusuka. 11 kmacc». ABTOpHI:
Msikuies I'.5., bByxoBues b.b., Cotckuit H.C. / nox pen. [Tapdentoenoii H.A.

o Yenyonenunoui yposemn: «®usuka. Mexanmka. 10 iy, «MonekyuspHas
¢uzuka. Tepmoamnamuka. 10 xim», «Onekrpoaunamuka. 10-11 KLy,
«KBanToBas ¢usuka. 11 xin.». Te xe aBTOphI B IPODHITBHON PEIAKIINN.

o Jlunmsa uznareqabcrBa « IPOD®A/IIpocBemenne»:

o «®Dusuka. 10 xmacey, «duzuka. 11 xmacc». Atopsl: KacbsiHoB B.A. (Kypc
oTnuyaeTcs Oojiee paHHUM BBEJCHHEM TIOHATUH TMOJNS | JeTajlbHOU
popabOTKOH rpa)IecKuX METOJIOB).

e CoOopHuku 3a1a4 (00s13aTEeIBLHBI 1151 TPOPUIBLHBIX KJIACCOB):

o VYuueepcanvnwiii: PoimxeBuu A.Il. «®usuka. 3agaunuk. 1011 xmaccem».

o Ilpogunvnuiii: bakanuna JLII., Kozen C.M. «COopHuk 3amad mo Qu3uke.
10-11 xnmacc. Mexanukay; ['eanenmreitn JI1.O., Kupuk JI.A., T'ens¢prar .M.
«PetieHue KIIOYEBBIX 3a/1a4 MO (UBHUKEN.

o Mna nooecomosxu x EID: [emumoBa M.IO., I'puboB B.A. «Tumossie
9K3aMEHAIIMOHHbIE BAPHAHTHD.

2. Paboume TeTpaam U NPaKTUKYMbI

e Terpags ansa naboparopubix pabor. ABrtop: IlapdentheBa H.A. (x yueOHHKY
Msikuiesa).

e COOpHUK KaueCTBEHHBIX BOIPOCOB U 3a1ay no ¢usuke. Aprop: Tynbunnckuii M.E.
(U1t pa3BUTHS (PU3UYECKOTO MBIIIIICHHS).

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

e Metoauueckue pekoMeHaanuu. [loypounsie pa3paboTku K yueOHHKaM MsKuIeBa
I'4. u Kacesnoa B.A. Astope: BonkoB B.A., Mapon E.A., PeimkeBuu A.Il
ConepxaT moApoOHBIE LENH YPOKOB, JEMOHCTPAIMH OIBITOB C HCIOJb30BaHUEM
CTaHJIAPTHOTO IIKOJBHOIO O0OpYyJIOBaHUS (HampuMep, YCTAaHOBKA JUISl M3YYCHHUS
3aKOHAa COXpPAHEHUs HMITyJIbca Ha MAarHUTHBIX JIEpXKaTelsix), a TaKkKe KapTOUYKH-
3a/IaHMsI Pa3HOTO YPOBHS CIOKHOCTH.

e Knura gas yunrenas. «®usuka. Metonuka pemenus 3agau». Asrop: Urpynono B.C.
[Tomours B pa3bope alropuTMOB pELICHHS CIOXKHBIX KOMOMHHpPOBAHHBIX 3a]ad
Bropoii yactu EI'D (mmo actpodusuke, 3J1eKTpOMarHUTHBIM KOJICOAHUSM, KBAaHTOBOM
OTITHKE).
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e Marepuansl A5 yriIy0JIeHHOIO H3yYeHHUS:

o ®wuzuka B 33a4ax Juisl IOCTynaromux B By3bl. ABTop: Typuuna H.B.

o Omnumnuannele coopauku: CnoboasuuH B.K. «®usnyeckas onumnuana.
BIIII "Cupuyc"»; BapmamoB C.JI. «3amaum MOCKOBCKHX (DHU3HYECKHX
OJIUMITHALY.

e« HopmatuBHo-MeToau4eckoe obecnedenme: tpeboBanus CanlluH k ocHamenuro
kabuHera (U3MKM (HaIM4uMe 3a3eMJICHUs, IUAJIEKTPUYECKHUX KOBPUKOB, CPEICTB
noxaporymenuss tuna OII-5), MHCTpyKuMH MO OXpaHe Tpyda IpH paboTe co
CTEKJIIHHBIM 000PYZOBaHUEM BBICOKOTO JaBJIEHUS U JIEKTPOIPUOOpaMHU.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

DenepajabHble IIATHOPMBI:

e Poccuiickas 3iexkTponHas mkoaa (PIOL) (resh.edu.ru) — BuAEOdKpaHBI O
kuHematuke, auHamuke, MKT, smekTtponnHamuke wu ontuke. VHTepaKTUBHbBIE
MOJIETIH U30TIPOLIECCOB, HHTEP(HEPEHIIUN CBETa U PaOOTHI IAEPHOTO peaKkTopa.

e MockoBckass 3jaexkTpoHHasi mkojga (MOII) (library.mos.ru) — OubIMOTEKA
unTepakTuBHBIX Mojeneid PhET, cumynaropoB nBukeHHs 3apsDKEHHBIX YacTHIl B
MarHMTHOM M0JI€, KOHCTPYKTOPOB LEMNEH epEMEHHOI0 TOKa.

e O®I'UC «Mosi mkojga» — jaoctyn kK ODOY u BepupUUUMPOBAaHHOMY KOHTEHTY OT
U3]1aTENIbCTB.

HNHTepakTUBHBIE 1a00PATOPUHU U CUMYJISATOPHI:

e PhET Interactive Simulations (colorado.edu) — 3010T0Oi cTaHAAPT BU3YAIU3AINHN:

«Forces and Motion: Basics», «Projectile Motion» (Mexanuka).

«Gas Properties», «States of Matter» (MKT u TepmoanHamMuka).

«Charges and Fields», «Faraday's Lawy, « Generatory (ONeKTpOIMHAMHKA).

o «Wave Interference», «Photoelectric Effect» (Ontuka u KBantoBas ¢pusuka).

e GetAClass (get-academy.ru) — BUICOPEIICHHs TUIOBBIX M YCIOKHCHHBIX 3a]1a4 U3
coopurka PriMkeBuua u 3aganuii NeNe 23-26 EI'D (skcnepuMeHTanbHbIC 3a/1a4H HA
pacyeT MOrpemrHoCcTei).

e Algodoo — 2D-cumyinsaTop (QpU3HMUECKOM Cpeabl A MOAEIUPOBAHUS MEXAaHH3MOB,
MasSTHHKOB MakcBeia u 0aJuTMCTUYECKUX TPACKTOPHIA.

e GeoGebra 3D — noctpoeHHe BEKTOPHBIX MOJEH, CHJIOBBIX JUHUN 3JIEKTPUUYECKOTO
10JIs1 ¥ TPAaUKOB IMOTCHIIMAIEHOW YHEPTUH.

o O O

H.]'IaT(l)OprI TECTUPOBAHUA U NHATHOCTUKU:

e Pemy EI'D (phys-ege.sdamgia.ru) — KpynHEWIIM OTKPBHITBIM OaHK 3aJaHUi.
ABTOMaTnueckas mpoBepka mepBor dacTh (Nel-Ne23) u sTanoHHBIE KPUTEPUHU
OLICHMBaHUA pPa3BepHYThIX OTBETOB (Ne24—No3(0). BO03MOXXHOCTH COCTaBIICHUS
UHAUBUAYAIbHbIX BapuaHToB mo TtemaMm («Tepmonumnamukay», «I'eomerpuueckas

OTITHKAY).

e Supekc.Penmerurop, FIPLLRU — paemoHcTtpauuonnsie BapuanTel KUM,
metonudeckue mucbma GUIU 06 ocobennocTsx mposeneHus: EI'D Tekyiero roaa.

e Videouroki.net — roTOBBIE TECTBHI JJIsi ONEPATUBHOIO KOHTPOJIS 3HAHUK TOCIE

Ka)KJI0M KPYITHOU TEMBI.
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HNucTpyMeHTHI 00padoTKH IKCIIEPUMEHTAIBHBIX JAHHBIX:

e Tracker Video Analysis — OecrutatHas mporpamma ajisi TOKaApOBOTO aHaIM3a
BUJICO3aNUCEH IIKOJBHBIX JIAOOpaTOpHBIX padoT. Ilo3Bomsger mocTpouTh Tpaduku
x(Ox()x(t), v(t)v(t)v(t) m ybemutbcsi BO BTOpOoM 3akoHe HpOTOHa WM 3aKOoHE
COXPaHEHUS YHEPTUH HA PealbHOM BHUJICO MaJICHUS Tell.

e Excel / Google Tadauubl — 00paboTka pe3yJbTaTOB W3MEPEHUM, BBIYUCICHUE
abcomoTHONH U OTHOcUTeNbHOU morpemHocTu (Ax,ex\Delta x, \varepsilon XAx,ex),
MIOCTPOCHHE ANIMIPOKCUMHUPYIOIIUX MPSMBIX METOJJOM HAUMEHBIIINX KBaIPATOB.

e PASCO Capstone / Vernier Graphical Analysis — npodeccuonansunoe 110 ms
coopa nmaHHBIX C WUQPPOBBIX JATYUKOB (JATYUKH TEMIIEPaTyphl, CHJIBI TOKa,
HANpPSDKEHUs, OCBEUICHHOCTH), €ciM J1adopaTopusi OCHAIIeHa COOTBETCTBYIOIIMM
00opyTIOBaHUEM.

CnpaBo4HO-HH(OPMAIHOHHBIE PECYPCHI:

e Caiit MOTU (mipt.ru/physics) — nexuun npodeccopo dusrexa B OTKPHITOM
JOCTYTIE, apXUB 3374 BCTYIUTEIbHBIX UCTIHITAHUH.

e Ilopraa «IloctTHayka» — craThu BeAyUIMX POCCUUCKUX (PU3UKOB O TEOPUHU CTPYH,
0030He Xurrca u (pU3MKe MOTYIPOBOTHUKOB JIJIsl IPOSKTHOM JIESATEIBHOCTH.

 buodamnoreka «Pocaroma» — martepuasibl 0 mpuHOMNAaxX padotrel ADC, saepHBIX
peakTopax U pajualMOHHON 0€3011aCHOCTH.

Poccuiickue conuajibHbIe MeIUA U BUAEOKAHAJIbI:

e RUTUBE / VK Bugeo:

o Kanman «Quszuxa | bopuc Tpywun» — CcUCTEeMHBIH pa30dop Bce
koaudukaropckoit 6assl EI'D.
o Kanman Hayullox — HarmagHoe OOBSICHEHHE  CIOXKHBIX  SBJIICHHUM

(cBEepXIIPOBOIUMOCTH, 3 ekt omnepa).
o Paznensr o6pazoBaTenpHOM MenuarnaThopmel « Chepymy.
*  YouTube-kanausl (Ipu HAJIM4YUM Joctyna): Veritasium, Physics Girl. OTnuunble
MOTHBAIIMOHHBIE POJMKHU JUIsI MOCTAHOBKM IPOOJIEMHOTO BOIpOCa IEpes HadyajoM
HOBOM TJIaBBbI.
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