IHHOACHUTEJIbBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOr0 ypOBHS Ha YpPOBHE CPEAHEro OOIIEro
oOpa3oBaHusi pazpaboTaHa Ha OCHOBE IMOJIOKEHUI M TPeOOBAHUU K pe3ysbTaTam
OCBOEHHUS OCHOBHOU 00pa3oBaTelbHOW Mporpammsl, npeactaBieHHbix B OI'OC
COQO, a Takxe c yuétoM (QeaepanbHOil paboueil MporpaMMbl BOCHUTAHHS U
KOHLIETIMK TpenojaBaHus ydyeOHoro mpenMera «®dusuka» B 00pa30BaTEbHBIX
OpraHu3aIusaXx Poccuiickoit Denepanuy, peann3yoInX OCHOBHBIE
o0pa3oBaTeinbHbIE IPOrPAMMBI.

CopnepxaHue mnporpaMMbl 1O (U3MKE HaANpaBieHO Ha (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTHHbl Mupa oOyuaromuxcs 10-11 xkmaccoB mpu
00yueHuun ux ¢usznke Ha 0A30BOM YPOBHE HA OCHOBE CHCTEMHO-CSITEILHOCTHOTO
noaxona. [Iporpamma no ¢usuke cootBercTByeT TpeboBanusm PI'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METANpeIMETHBIM pe3yJbTaram
o0y4eHHsI, a TAaKXKe YUHUTHIBAET HEOOXOJMMOCTh pEeaTU3alUUd MEXKIPEIMETHBIX
CBs3e (PU3MKU C €CTeCTBEHHO-HAyYHbIMU Yy4Ye€OHBIMH MpeameTramu. B Hel
ONPEENAIOTCA OCHOBHbIE LEIM M3Yy4YEeHUs (PU3UKU HA YPOBHE CPEIHEro OOILEero
o0pa3oBaHusl, IIAHUPYEMBIE PE3YyJbTAaThl OCBOCHHS Kypca (PU3MKHU: JTUYHOCTHBIE,
MeTarpeMeTHbIe, TpeAMeTHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma no (pusuke BKIIOYAET:

e IUJJAHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (hU3MKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE MPEIMETHBIE PE3YJIbTaThI 10 TOJaM O0y4EeHHUS;

e cojepxkaHue yueOHoro npeamera «Ousnka» mo rogaM 00y4yeHusl.

®du3rka Kak Hayka O HauOojee OOIMX 3aKOHAX MNPUPOJbI, BBICTyIas B
KayecTBe y4eOHOro mpeaMera B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUU 00 okpy»xaromeMm mupe. HIkonpHbIN Kype GU3UKH — ccTeMO0Opa3youi
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUECKUE 3aKOHBI
JeXar B OCHOBE TMPOILECCOB M SBJIEHUN, H3y4yaeMbIX XHUMHUEH, OHOJIOTHEH,
buzmyeckoit reorpadueit u actpoHomueu. lcnosib3oBaHME W AKTUBHOE
npuMeHeHrue  (U3MYECKUX 3HAaHUW  ONpeneNisieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTHM B cdepe HHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCa, TOJy4YE€HUsS HOBBIX MaTEpHUAJIOB C 33JaHHbIMU CBOMCTBAMHM U JIPYTHX.
N3yyenne (U3MKM BHOCHUT OCHOBHOH BKJaA B (OPMUPOBAHHUE €CTECTBEHHO-
HAyYHOM KapTHHbI MUpa 0O0ydYaroluxcs, B (OPMHUpPOBAHUE YMEHHH NPUMEHSThH
HAYYHBII METO]] MO3HAHUS NIPH BBHINOJTHEHUU UMY YUYE€OHBIX UCCIIEI0BAHU.

B ocHOBy kypca ¢QusuMku s ypoBHS CpeaHero oOiero oOpa3oBaHUs
NOJIOKEH P HMAEH, KOTOpble MOXXHO paccMarpuBaTh Kak MPUHLMIBI  €ro
OCTPOCHHSI.



Hoes yenocmunocmu. B COOTBETCTBUU C HEH KypC SBISIETCS JOTUYECKU
3aBEpIIEHHBIM, OH COJEPKUT MaTepHal U3 BCEX Pa3JesioB (DM3HUKHU, BKIIOYAET KaK
BOTIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOUN (PU3UKHU.

Hoes ecenepanuzayuu. B CcOOTBETCTBHUM C HeW Mmarepuan Kypca (GU3HKU
o0beqMHEH BOKPYr ¢usnueckux Teopuil. Bemymum B Kypce sBISeTCS
dbopMHpoBaHUE TPEACTABICHUM O CTPYKTYPHBIX YPOBHSIX MaTepuu, BEIIECTBE H
noJie.

Hoes ecymanumapuzayuu. BEE peanuszamus TpeAnosaraer HCIOIb30BaHUE
T'YMaHUTApHOTO TMOTEHIMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
busukn ¢ pa3BuUTHEM OOIIECTBA, a TaKXe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJIOTUIECKUMU TTPOOIeMaMH.

Hoes  mpuknaomoii  nanpasenennocmu. Kypc ¢usukum mpeamnosaraer
3HAKOMCTBO C IIUPOKUM KPYTOM TEXHMUYECKHX M TEXHOJOTUYECKUX MPHUIIOKEHUMN
U3YYCHHBIX TEOPUI U 3aKOHOB.

Hoes »skonocuzayuu peanusyercss TMOCPEIACTBOM BBEIACHHS DJIEMEHTOB
COJIEp’KaHMsI, TIOCBAIIEHHBIX OKOJOTMYECKUM TMpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHM, a Takke 00CYXICHUS
po0JieM parMoOHAIBHOTO MPUPOIONOIB30BAHUS M 9KOJIOTHYECKOM 0€30MacHOCTH.

CTep>XKHEBBIMH d3JIEMEHTaMU Kypca (U3MKKA Ha YpPOBHE CPEIHEro OOIIero
oOpa3oBanus SBISItOTCA Guznueckue Teopun (PopMuUpoBaHUE MPEIACTABICHUA O
CTPYKTYpE MOCTpPOEHUsT (PU3NYECKON TCOPHH, pOoiH (PyHIaMEHTAIbHBIX 3aKOHOB H
OPUHIIMIIOB B COBPEMEHHBIX  MPEACTABICHHUSIX O TMPUPOJE, T'paHHIAX
NPUMEHUMOCTH TEOPHM, JJIs OINHUCAaHUS EeCTeCTBEHHO-HAYYHBIX SIBIICHUH U
MIPOIIECCOB).

CHCTeMHO-IeITeTbHOCTHBIN MOAXO0J B Kypce (U3MKU PEaTu3yeTcs Mpexie
BCEro 3a CU€T OpraHu3aliy SKCIEPUMEHTAIBHON JIEATETbHOCTH O0YyYaromuxcs.
Jlns  Ga3oBoro ypoBHS Kypca (PHU3UKH — OTO HCIOJb30BAHHE CHCTEMBI
(bpOHTANBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB U J1a0OPaTOPHBIX PpadoT,
KOTOpBIE B MIporpamme mno (pusnke oObeIUHEHBI B OOIIUN CIIMCOK YUYEHHUYECKUX
MpaKTUYECKuX padoT. BrigeneHue B yka3aHHOM MepedHe J1abopaTopHBIX PadoT,
MPOBOJUMBIX JJIE KOHTPOJSE M ONEHKH, OCYIIECTBISECTCS Yy4aCTHUKAMHU
o0pa3oBaTeNbHOTO TIpollecca MCXOJsi U3 OCOOCHHOCTEW IUIAaHUPOBAHUS M
ocHamieHus: kaOmHera Qusuku. Ilpum 3TOM oOecreuuBaeTcs  OBIAJCHHUE
00yYalOIIMMUCS YMEHUSIMUA TPOBOJUTh KOCBEHHBIE H3MEPEHUs, HUCCIICIOBAHUS
3aBUCHUMOCTEH (U3MUECKUX BEIWYUH U IIOCTAHOBKY ONBITOB IO IPOBEPKE
MPEIOKEHHBIX TUTTOTES.

bonbiioe BHHMaHWE YIENSIETCS PEIICHHIO Pacu€THBIX M Ka4eCTBEHHBIX
3amad. [Ipu sTOM misi pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIOTCA 3a7add C SBHO
3aJlaHHON (PM3UYECKON MOJETBIO, TTO3BOJIIONINE TPUMEHSITh U3yUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOT0 pa3jelia Kypca, TaKk U HWHTETPUPYs 3HAHUS U3
pasHbIX pa3aenoB. JJis Ka4eCTBEHHBIX 3a/1ay MPUOPHUTETOM SIBIISIOTCS 3a7jaHus Ha
0o0BbsCHEHHE TpOTEeKaHWs] (PU3UYECKUX SIBIECHUN M MPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOJENU IS CUTyallud MPaKTUKO-
OPUEHTUPOBAHHOT'O XapaKTepa.

B coorBerctBum ¢ TpedoBanuamu DPI'OC COO k MarepuaibHO-
TEXHHUYECKOMY O0O€CleueHn0 y4eOHOro mporecca 0a30BbIM ypOBEHb Kypca
(bu3KMKY HA YPOBHE CPEIHEr0 00IIero 0opa3oBaHusl JOMKEH U3y4aThCsl B YCIIOBHIX
pPeIMETHOTO KaOuHeTa (U3MKK WIM B YCIOBUSAX HHTETPUPOBAHHOTO KaOWHeTa
IIPEAMETOB €CTECTBEHHO-HAyYHOrO IHKJIA. B kaOmHeTe (PU3MKH JOKHO OBITh
HeoOxomuMoe JabopaTtopHoe 00OpYyIOBaHWE ISl BBITIOJHEHHS] YKAa3aHHBIX B
nporpamMme 1o U3NKe YUEHUYECKUX MPAKTUYECKUX PadOT U JEMOHCTPAIMOHHOE
00opyIoBaHHKE.

JlemoHcTpanmonHoe oOopyaoBaHue (OpPMHUpPYETCs B COOTBETCTBUU C
OPUHIIMIIOM MUWHUMAJIBHOM  JOCTATOYHOCTH UM  O0OECIEUYMBAET IMOCTAaHOBKY
MEPEYUCIICHHBIX B TIpOrpaMme MO0 (QHU3UKE KIIOYEBBIX JIEMOHCTpAIMA IS
WCCIICIOBAHUSI ~ M3Y4YaeMbIX  SBJICHUM M  TPOILECCOB, OMIHUPUYECKUX U
(byHIaMEHTaAbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTtopHoe o0OOpyJOBaHHE I YYEHHYECKUX IMPAKTHYSCKUX padboT
dbopmMupyeTcss B BHJIE TEMaTHYECKUX KOMIUIEKTOB M 00ECreuuBaeTcss B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOyuaromuxcsi. TemaTHuecKue KOMIUICKTHI
7a00paTOpHOrO OO0OPYJIOBAHMS JIODKHBI OBITh IMOCTPOCHBI HAa KOMIUIEKCHOM
WCIOJIb30BAaHUM aHAJIOTOBBIX U IM(POBBIX MPUOOPOB, a TaKKEe KOMITBIOTEPHBIX
U3MEPUTENHHBIX CUCTEM B BUJE ITU(DPOBBIX JJAOOPATOPHIA.

OCHOBHBIMH LIETISIMU U3yUYeHUST (GU3UKH B 00I1IEM 00pa30BaHUU SIBISIOTCS:

e (opmupoBaHne uHTEpeca W CTPEMJICHHS OOYYAIOUIUXCS K HAYYHOMY
U3YYCHHUIO TPHUPOJIBI, Pa3BUTHE WX HWHTEUIEKTYAJIbHBIX U TBOPUYECKHX
CIIOCOOHOCTEH;

e pa3BUTHE NPEJCTABICHUN O HAYYHOM METOJI€ TIO3HAHUS U (POPMUPOBaAHHE
UCCIIEZIOBATEIHCKOTO OTHOIIIEHHUS K OKPYKAIOIUM SIBIICHUSM;

e (opmupoBaHHEe HAYYHOTO MHPOBO33PEHHUSA KakK pe3ylibTaTa H3y4EeHUS
OCHOB CTPOCHHS MaTepuu U QyHTaMEHTAIBHBIX 3aKOHOB (DU3HKHU;

o (opmupoBanre yMmeHHIl OOBSCHATH SBIECHUS C HCIOJIb30BAaHUEM
(bu3MUecKUX 3HAHUN U HAYYHBIX JIOKA3aTeNbCTB;

o (opmupoBanue mpeACTaBICHUN O PO (PU3UKU YIS Pa3BUTHS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA.

Jloctmxkenue 3TUX I1eneil oOecreuynBaeTcs pelieHueM CIEIyoNuX 3ajad B

mpoliecce U3y4eHus Kypca (U3MKu Ha YPOBHE CPEHEro 001iero oo0pa3oBaHus:



e TMpHOOpETCHHUE CHUCTEMBI 3HAHUU 00 00mIuXx (bU3UICCKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJIIOYast MEXaHUKY,
MOJIEKYJIApHYIO (PU3UKY, BJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY U
AJIEMEHTHI aCTPODU3HUKH;

e (opmupoBaHHe yMEHHI TOPUMEHITh TEOPETHUUYECKHWE 3HAHUS  JUIA
o0bsACHEHUS (PUWYECKUX SBJICHUN B TPUPOAEC U JUIS TPUHATHS
IIPAKTUYECKUX PEIIEHUN B TIOBCEIHEBHOMN KU3HU;

e OCBOCHHME CIIOCOOOB pEIICHUS PA3IMYHBIX 3a7ad C SBHO 3aJaHHOM
dbusznuecko MOJENBI0, 3a7a4, MOAPa3yMEBAIOIIUX CaMOCTOSITEIBHOE
co3aanne PU3NYECKON MOJIEIH, aJICKBATHOM YCIIOBUSM 33/1a4H;

e TOHUMaHWE (PU3NYECKHX OCHOB W TPHUHIIUIOB JEHCTBUS TEXHUYECKUX
YCTPOWCTB U TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS HAa OKPYKAIOILYIO
cpeny;

e OBJIAJICHUE METOJAaMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS WM IPOBEICHUS
bu3HUecKnX IKCIEPUMEHTOB, aHAllM3a M HUHTEpHpETanuu HHPOPMAIINH,
ONpeIeTIeHUsI TOCTOBEPHOCTHU MOJTYUYEHHOT'O Pe3yJIbTaTa;

e CO3JaHHUE YCJIOBUHU I Pa3BUTHUS YMEHUM MPOEKTHO-UCCIEN0BATEIBCKOM,
TBOPYECKOM JEATEIIbHOCTH.

Ha wusyuenue ¢usuku (0a30BbI YpOBEHb) Ha ypOBHE CpEIHEro OoOIero
oOpazoBanust orBoautTcs 136 yacos: B 10 kinacce — 68 yacoB (2 4yaca B HEIEIN0), B
11 knacce — 68 yacoB (2 yaca B HEJEINIO).

[Ipennaraemsiii B mporpamMme 1o (¢GU3NKE TMepeueHb J1ab0paTOpHBIX WU
MPAKTUYECKUX pPadOT SBISETCA PEKOMEHJOBAHHBIM, YUYWUTENh JIeNaeT BBIOOD
MPOBEJICHUSI JTa0OpaTOPHBIX PAabOT W OMBITOB C YYETOM WHIAMBUIyaTbHBIX
0COOCHHOCTEN 00yYarOIUXCSl.



COJAEPXXAHHUE OBYYEHUA
10 KVIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUS

®usuka — Hayka o npupozae. Hayunble METOIbl MO3HAHUSA OKPYXKArOLIETO
mupa. Ponb 3kcnepuMeHTa W TEOpUM B IPOLECCE TMO3HAHUS MPUPOIBL.
DKCnepuMeHT B (PU3HUKE.

MonenupoBanue ¢Gu3NUECKUX SBIEHUN U mpolieccoB. HaydHble TUIMOTE3HI.
®duznyeckrue 3aKOHbI U TeOpUU. [ paHUIBI TPUMEHUMOCTH (PU3NUECKUX 3aKOHOB.
[IpyuHIUIT COOTBETCTBUSI.

Pons u Mecto ¢usuku B (HOpMHUPOBAHWM COBPEMEHHOM HAYYHOW KapTHUHBI
MHPA, B IPAKTUYECKON AEATEIbHOCTH JIFOACH.

Jlemoncmpayuu

AHajnoroBele U 1UQPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMITBIOTEPHBIE
JATYUKHU.

Paznea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aABHKeHUE. OTHOCHUTEIBHOCTh MEXAHUYECKOTO JBUKCHUS.
Cucrema orcuéra. TpaekTopus.

[lepemernienue, CKOpocTh (CpeaHsisi CKOPOCTh, MIHOBEHHAs CKOPOCThb) U
YCKOPEHUE MaTEepUAIBHOM TOYKH, UX MPOEKIMA HA OCHU CHCTEMBI KOOpJHHAT.
CrioxeHue nepeMeeHn U CII0KEHNE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsMOJIMHEITHOE ABMKeHue. ['paduxu
3aBUCUMOCTH  KOOPAMHAT, CKOPOCTHU, YCKOPEHHUs, MyTH U MEPEMEIICHUS
MAaTepUAIbHON TOYKH OT BPEMEHHU.

CBoOoaHoe majieHue. Y ckopeHue cBoOOOHOTO TMajIeHHUS.

KpuBonuneitHoe  aBwkeHWe. [[BH>KEHHE  MaTepUabHOM  TOYKM IO
OKPY>KHOCTH C IIOCTOSTHHOM IO MOZYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JINHEWHAS
ckopocTb. [lepron u yactora obpaienus. LleHTpocTpemMuTenbsHOE yCKOpPEHUE.

TexHuueckne yCTpOWCTBA UM TMPAKTUUECKOE MPUMEHEHHE: CIUIOMETD,
JIBU>KCHUE CHAPSIJIOB, LIEMHBIE U PEMEHHBIC MTEPEIaAUH.

Jlemoncmpayuu

Mogens cucTeMbl OTCUETA, WILTFOCTPALMS KMHEMATUYECKUX XapPaKTEPHUCTHUK
JIBH>KCHUS.

[IpeoOpazoBanue IBUKEHUM C UCIIOJIL30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHre Ten B BO3/IyX€ U B pa3pe:KEHHOM IIPOCTPAHCTBE.

HabGnronenue naBuxkeHUsi Tena, OPOIIEHHOro TMOJ YTJIOM K TOPHU30HTY U
TOPU3OHTAIBHO.



N3mepenune yckopeHusi CBOOOHOTO MaICHUS.

Hamnpasnenne ckopocTy npu ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie padomol

N3ydyeHne HEpaBHOMEPHOTO ABMKEHUS C LEIBK ONPEJECICHUS MTHOBEHHOU
CKOpOCTH.

HccnenoBanue COOTHOLIEHUS MEXKIY IYTSIMH, IPOMIAECHHBIMU TEJIOM 34
[IOCJIEAOBATEIIbHBIE PABHBIE MPOMEXKYTKH BpPEMEHHU IIPU PABHOYCKOPEHHOM
JBU>KECHUU C HAYaJIbHOW CKOPOCTBIO, PAaBHOW HYIJIIO.

N3ydeHue qBUKEHUS IapUKa B BA3KOW )KUIAKOCTH.

N3yyenne NBMXKEHUS Tela, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuamun  otHocuTenbHOCTH — ['aymmuties.  IlepBeii 3akoH  HproToHa.
HNHepuunanbHbIe CHCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cynepno3unuu cui. Bropoit 3akon HproToHa
JUIS. MaTepUAIbHOM TOYKH. TpeTuii 3akoH HproTOHA 111 MareprualibHbIX TOUYEK.

3akoH BcemHupHOro TiaroteHus. Cuma Tsxkectu. IlepBas kocMuueckas
CKOpOCTb.

Cuia ynpyrocru. 3akoH ['yka. Bec Tena.

Tpenue. Buabl TpeHust (okosi, CKoybxkeHus1, kaueHus ). Cuina tpenus. Cyxoe
Tpenne. Cuiia TpeHUs CKOJIbKEHHUS U cuia TpeHus: nokosi. Koadgduiment tpeHus.
Cuita conpoTHUBIICHUS TTPU ABUKEHUM TEJIa B )KUAKOCTH WM Ta3e.

[ToctynarenbHOE 1 BpaliaTelbHOE JBUKEHUE a0COTIOTHO TBEPAOTO Tea.

MOMEHT cCuiIbl OTHOCUTENBHO OCU BpameHusd. [liedo cuibl. YcnoBus
paBHOBECHS TBEPIOIO TENA.

TexHu4yeckne yCTpOHMCTBA M NPAKTHUUECKOE IPUMEHEHUE: MOJAIINUITHUKH,
JIBU>)KECHU € HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHepIuu.

CpaBHeHME MacC B3aUMOJICH CTBYIOLIUX TE.

Bropoii 3akoH HproToHa.

N3mepenue cui.

CroxeHue cul.

3aBUCHUMOCTb CHJIBI YIIPYTOCTH OT JehOpMaIiuH.

Hesecomocts. Bec Tena npu yCKOpEeHHOM MObEME U TTaICHUN.

CpaBHEHME CUJI TPEHUS TTOKOS, KAUEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Bupl paBHOBecHs.

Yuenuueckuii sxcnepumenm, 1abopamopHie pabomol

Nzyuenne nBrxeHns OpycKa Mo HaKJIOHHOM TIOCKOCTH.



HccnenoBanue 3aBUCHMOCTH CUJI YIIPYIOCTH, BO3HHMKAKOIIMX B NPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AchopMaIium.

HccnenoBanue ycinoBUM paBHOBECUS TBEPAOrO TeJd, HUMEKOLIETO OCh
BpALLCHUS.

Tema 3. 3akonwvt coxpanenus 6 mexanuke

NMnynbec MarepuaibHOM TOUYKM (Tesa), CUCTEMbl MATE€PUAIbHBIX TOYEK.
NMnynbc cuibl U U3MEHEHUE HUMITyJbCa TeNa. 3aKOH COXPAaHEHUs HMITYJIbCa.
PeakTuBHOE BUXKEHUE.

PaGota cuibl. MOIHOCT CHITBL.

Kunernueckas sHeprusi maTepualbHONW TOUYKH. Teopema 00 H3MEHEHHH
KUHETUYECKOW SHEPTUU.

[ToreHuManbHas SHEprusl. ITorenunanbHas SHEPrus YIIPyTO
nepopMUpOBaHHOW  Tpy>KuHBI.  [loTeHIManbHAs  SHepruss Tena  BONU3U
MMOBEPXHOCTU 3EMIJIH.

[loreHuManbHblE U HENOTCHIMAIbHBIE  CHIIBL. CBsi3b  paboOTHI
HEMOTCHIMAIBHBIX CHJI C HW3MEHEHHEM MEXAHUYECKOM JHEPIUU CHUCTEMBI TEIL.
3aKOH COXpaHEHUSI MEXAHUYECKON IHEPTHUH.

Yupyrue u Heynpyrue CTOIKHOBEHUS.

TexHrnueckne yCTpOMCTBAa M IPAKTUUYECKOE NMPUMEHEHUE: BOILOMET, KOMED,
IIPYKUHHBIM [TUCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUS UMITYJIbCa.

PeakTuBHOE IBUKEHHUE.

[lepexona mOTEHIIMANTBHOM SHEPTUH B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHie pabomol

N3yyenne aOCONIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX
HUTSHBIX MAITHUKOB.

HccnenoBanue cBA3u pabOTHI CUIIBI ¢ M3MEHEHHEM MEXaHUYECKOW SHEPTHH
T€JIa Ha IIPUMEPE PACTSKEHUSI PE3UHOBOTO JKI'YTa.

Paznea 3. MoJiekyasipHasi pu3MKa U TEPMOJUHAMMKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE MOJIOKEHHUSI MOJEKYJISIPHO-KMHETUYECKON TEOPUH U MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxkeHue. duddysusa. Xapaktep IBUKEHUS U
B3aMMOJICUCTBUS YACTHUI] BeEUIECTBA. MOJEnM CTPOEHUS Ta30B, KUIAKOCTEU U
TBEPABIX TEJl U OOBSCHEHUE CBOKCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl Mosiekyil. KonnuectBo Beniectna. [locrosnnas ABorapo.

TemmmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkama temmneparyp
Llenbcus.



Mopens  uneanbHoro raza. OCHOBHOE  ypaBHEHHUE  MOJIEKYISIPHO-
KHHETUYECKONW TEOpUU HJealbHOro Tra3za. AOCOMIOTHas TemIepaTrypa Kak mepa
CpeHEH KWHETUYECKOW SHEPrMH TEIUIOBOrO ABHMXKEHHS dYactull rasa. l[llkama
temrieparyp KenbBuna. ['azoBbie 3akoHbI. YpaBHeHue MenneneeBa—Knaneipona.
3akoH JlanbToHa. M30mpoiiecchl B UI€AIBHOM Tra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mMpencTaBieHUE HU3OIMPOIIECCOB: HU30TEpPMa, H30X0pa,
n3obapa.

TexHu4yeckue yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
Ooapomerp.

Jlemoncmpayuu

OnbwIThI, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BellecTBa, GoTorpaduu
MOJIEKYJI OPTaHUYECKUX COEINHECHHUIA.

OmnbiThl 10 TUGPY3UH KUIKOCTEN U Ta30B.

Monens OpOyHOBCKOTO JABMXKEHHUS.

Mogens onbita LlTepHa.

OnbITHI, JTIOKA3bIBAIOIIINE CYILIECTBOBaHHUE MEKMOJIEKYJISIPHOT O
B3aUMO/JICUCTBUS.

Mogenb, WIMIOCTPUPYIOLIast HPUPOY JIaBJICHUS I'a3a HAa CTEHKH COCYIa.

OnbIThl, WUIIOCTPUPYIOIINE YPAaBHEHHE COCTOSIHUSI HJICAIBHOTO Ta3a,
M30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomsl

Onpenenenre Macchl BO3/lyXa B KJIACCHOM KOMHAaTe Ha OCHOBE U3MEPEHUU
00BbEMa KOMHATBHI, IaBJICHUS U TEMIIEpaTyphl BO3ayXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX]Ty MTapaMETPaMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepMmoauHamuueckas cucrteMa. BHYTpeHHss 3HEprusi TEpMOAMHAMUYECKOU
CUCTEMBI U criocoObl e€ n3meHenus. KonmnuecTBo Temnotel u pabota. BHyTpeHHss
BHEPrusi  OJHOATOMHOTO  HJ€aJbHOro  ra3za.  Buael  Temonepenavu:
TEMJIONPOBOHOCTh, KOHBEKIIMS, U3IyUYeHHE. Y JelIbHas TEIIOEMKOCTh BEIIECTBA.
KosnuecTBo TEMI0THI PHU TEIJIONEpeaaye.

[lonsstue o0 ammabarHoMm mporiecce. IlepBBIM 3aKOH TEPMOIUHAMHKH.
[IpumeHeHNe TMEepBOro 3aKOHA TEPMOJAMHAMHUKH K H3o0mpolieccaMm. ['paduyeckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akoH TepmoarHamMuku. HeoObpaTuMocTh mpo1ieccoB B MPUPOJIE.

TeruioBbie  mamuHbl.  [IpuHIUIBI ~ JEHCTBUS — TEIUIOBBIX — MAallWH.
[IpeoOpazoBanusi sHEepruM B TEIIOBbIX MamuHax. KosdduimeHnt momae3Horo
neiictBus TeroBoit Mamuubl. ukn KapHo m ero koadduimeHT moje3Horo
JNEUCTBUS. DKOJIOTHYECKUE TPOOJIEMBI TETIOIHEPTETUKH.



TexHuueckue yCTpOMCTBA W MPAKTHUYECKOE NPUMEHEHHUE: JBUTraTElb
BHYTPEHHETO CTOPaHUs, OBITOBOM XOJIOUILHUK, KOHAUITMOHED.

Jlemoncmpayuu

V3MmeHeHrne BHYTpEHHEW SHEPTHH Tela TPU COBEPIIECHUU PAOOTHI: BHUIET
npoOKH W3 OYTBUIKM TIOJA JACWCTBUEM CXKATOro BO3[yXa, HarpeBanue >(dupa B
JaTYHHOU TpyOKe myTEéM TpeHus (BUIC0IEMOHCTpaITus).

M3meHeHre BHY TPEHHEN SHEPTUH (TeMIepaTyphl) Tella Mpy TeIionepeaaye.

OnpiT MO anuabaTHOMY pACHIMPEHUIO BO3AyXa (OMBIT C BO3MYIIHBIM
OTHHBOM).

Monenu napoBo# TypOWHBI, IBUTaTeNsl BHYTPEHHETO CrOpaHus, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomsl

N3MmepeHune y1enbHON TEeII0EMKOCTH.

Tema 3. Aepecamnwie cocmonanusn eeuecmea. Dazoevie nepexoovl

[TapoobOpazoBanrie u koHneHcaiusa. Vcnapenue u kumneHue. AOCONIOTHas |
OTHOCUTEJIbHAS BJIAXHOCTh BO3AyXa. HacelmeHnHbld nap. YaenbHas TemioTa
napoo0Opa3zoBanusi. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT J1aBJICHHUS.

TBépnoe teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctaioB. JXugkue kpuctamwibl. CoBpeMeHHble MaTepuanbl. llnaBieHue u
KpucTayu3anus. Y ienbHas TeruioTa miasienus. CyonuManus.

YpaBHEHHE TEIIOBOTO OaraHca.

TexHu4yeckre yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTOPUMETP, TEXHOJIOTHH MOJIYUYEHUSI COBPEMEHHBIX MAaTEpUAIOB, B
TOM YHUCJIE HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOT U U.

Jlemoncmpayuu

CBoiicTBa HaCBIIIEHHBIX MMAPOB.

Kunenuve npu noHUKEHHOM JaBJICHUH.

CriocoObI 13MepeHus BIaKHOCTH.

Habmronenve HarpeBanus 1 TIaBICHUS KPUCTAITUYECKOTO BEIIeCTBA.

JleMOHCTpanus KpucTajuioB.

Yuenuueckuii sxcnepumenm, 1abopamopHie pabomol

W3mepeHne OTHOCUTENBHOM BIAKHOCTH BO3IyXa.

Pa3znea 4. DuekrpoguHamMuka
Tema 1. dnekmpocmamuka
OJeKTpu3aums Tel. OJNEKTpUYECKMM 3apsia. JlBa BHAAa JIIEKTPUYECKUX

3apsAnoB. IIpOBOOHWKM, AMDIIEKTPUKU M TOJYNPOBOAHUKHU. 3aKOH COXpPaHEHMS
AJEKTPUYECKOTO 3apsIa.

B3anmonericteue 3apanoB. 3akoH Kynona. TodeuHbli d5eKTpUYECKAN 3aps .
OnekTpudeckoe rmone. Hanpsyk€HHOCTH  dnekTpuyeckoro mnoid.  IIpuHuun



CYyNEPIO3ULMH DIECKTPUUYECKUX MOJieh. JIMHUM HanpssKEHHOCTH 3JIEKTPUYECKOTO
TOJISL.

PaGora cunm  amektpocratuueckoro  mons.  [lotenmman.  PasHOCTh
nmoTeHuuanoB. [IpOBOJIHMKM W JUAIEKTPUKUA B JIIEKTPOCTATUYECKOM IIOJIE.
JnanekTpuyeckast MpOHULIAEMOCTb.

OnekTpoéMKocTh. KoHaeHcaTop. DIEeKTpOEMKOCTh MIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsyKEHHOr0 KOHJEHCaTopa.

TexHruueckrne yCTpPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
DIIEKTPOMETP, DJIEKTPOCTaTUYECKas 3allluTa, 3a3eMJICHHE DJIEKTPONpPHOOPOB,
KOHJEHCATOp, KOIMMUPOBAIBHBIN annapar, CTPyHMHbBIA IIPUHTED.

Jlemoncmpayuu

Y CTpOKUCTBO U IPUHLMI JEUCTBUS DIEKTPOMETPA.

B3anmopencTBue Ha3JIeKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE MOJIE 3apSIKEHHBIX TElL.

[IpOBOHUKH B DIEKTPOCTATUYECKOM IIOJIE.

DIleKTpocTaTuyecKas 3alluTa.

JIM3IIEKTPUKY B DJIEKTPOCTATUUECKOM TIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUUJIOCKOTO KOHAEHCAaTopa OT IUIOWAIx
IJIACTHH, PACCTOSIHUS MEXKy HUMU U IUDJIEKTPUYECKON IMPOHUI[AEMOCTH.

DHeprus 3apsSKEHHOT0 KOHAEHCcaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomsl

N3Mmepenune 351eKTpOEMKOCTH KOHIEHCAaTopa.

Tema 2. Ilocmosannwtii 31ekmpuueckuii mok. Toku 6 paziuunvix cpeoax

DJIEKTPUYECKUN TOK. YCIOBUSA CYUIECTBOBAHMUS AJIEKTPUUYECKOTO TOKA.
Ucrounuku Toka. Cuia Toka. [IocTOSHHBIN TOK.

Hanpsixenue. 3akon Oma AJig yyacTka 1elu.

DJIEKTPUYECKOE COMNPOTHUBJIEHUE. YIETbHOE COIMNPOTUBIICHHE BEILECTBA.
[TocnenoBarenbHOE, MapAILIETBHOE, CMEIIAHHOE COEAUHEHUE ITPOBOIHUKOB.

PaGora osnektpuueckoro Toka. 3akoH Jxoyms—Jlenna. MoiHOCTb
DIEKTPUYECKOrO TOKA.

DIIeKTPOJBWKYIIAsl CUJIa U BHYTPEHHEE CONPOTHBIIEHUE HCTOYHUKA TOKA.
3akon Oma /17151 TOJIHOM (3aMKHYTO#) 3ekTpruyeckoit renu. KopoTkoe 3aMbikaHueE.

DJIEKTpOHHAasT ~ NPOBOJMMOCTb  TBEPIBIX  METAIOB.  3aBHUCHUMOCTH
CONPOTHUBIICHHS] METAJUIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTb.

DIIEKTpUYECKU TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBOAHUKMY. CobcTBenHas u MpUMecHast IPOBOJIUMOCTh
noJIynpoBOHUKOB. CBoiicTBa p—n-nepexosa. [lomynpoBogHuKOBBIE TPUOOPHI.

DJIeKTpUYECKU TOK B  pacTBOpax U  pacijiaBax  d3JIEKTPOJIUTOB.
DJIEKTPOJIUTHYECKAS AUCCOIUALUS. DIEKTPOIH3.



DJIEKTpUUECKU TOK B razax. CaMOCTOATENIbHBIH M HECAaMOCTOSTEIbHBIN
pazpsaa. Monnus. [Lnazma.

TexHuyeckue yCTpOWCTBA U TMPAKTHUYECKOE MPUMEHEHUE: aMIIepMETp,
BOJITMETP, pEOCTaT, HWCTOYHUKU TOKA, DJIEKTpOHArpeBaTelbHbIE MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE PUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN JTHO/I,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOITYIIPOBOTHUKOBBIN U0/, TATbBAaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HAIPSIAKEHHUS.

3aBUCUMOCTh COINPOTUBJICHUS LWJIMHAPUYECKUX TMPOBOJHUKOB OT JUIMHBI,
IUJIOIIA/IM MTONIEPEYHOr0 CEYEHUSl U MaTepHala.

CwmeniaHHOE COeTMHEHUE IPOBOHUKOB.

[Ipsamoe wW3MepeHHe »dIEKTPOABHXKyUIEeH Ccuibl. KOpoTkoe 3amblkaHue
rajgbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTHUBICHHUS.

3aBUCUMOCTb CONPOTUBIICHUS] METAIIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB BIEKTPOIIUTOB.

HckpoBoli pa3psia ¥ TPOBOAUMOCTD BO3AyXa.

OaHOCTOPOHHSIA MPOBOAUMOCTD JINOA.

Yuenuueckuti sxcnepumenm, nabopamopHie pabomol

N3ydeHne cMenmaHHoro COeqUHEHUS PE3UCTOPOB.

W3mepeHune 31eKTpOABUKYIIEH CHIIbI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HabGmronenue snekrponusa.

MexnpeamMerHblie CBA3U

Nzyuenne kypca gusuku 6a3oBoro ypoBHsa B 10 kiacce OCYIIECTBISIETCS C
Y4ETOM COJIEpKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€H C KypcamMud MaTeMaTuKH,
OUOI0THH, XUMUH, TEOTpaQUH 1 TEXHOJIOTHH.

Medsicnpeomemnvle nonamus, CBsI3aHHBIE C W3YYEHHEM METOJIOB HAyYHOTO
MO3HAHUS: SIBJICHUE, HAy4YHbIH (akT, rumote3a, (u3nveckas BETUYMHA, 3aKOH,
Teopusi, HAOJIOICHHE, SKCIIEPUMEHT, MOJCIIMPOBAHUE, MOJIETh, U3MEPEHUE.

Mamemamuka: peumieHUE CUCTEMbl YpaBHEHHM, JUHEHHas (QYyHKIHUA,
napaboia, runep6oia, ux rpaduku U CBOWCTBA, TPUTOHOMETPUUYECKHE (DYHKIIUH:
CHUHYC, KOCHUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIMU HA OCU KOOPAUHAT, CIIOKEHHE BEKTOPOB.

buonoeusa: mexannueckoe NBWKEHHE B KMBOW mpupoze, auddysus, ocMoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BHJBI TEIUIONEpEIadyH, TEIIOBOE PaBHOBECHE),
AIEKTPUYECKUE SBICHUS B )KMBOU IIPUPOIE.

Xumusi: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEI[ECTBA, MOJSIPHAsE Macca, TEIJIOBbIE CBOWMCTBA TBEPABIX TEIN, KUAKOCTEH M



ra3oB, JJIEKTPHUYECKHE CBOWCTBA METAIUIOB, AJIEKTPOJMTHYECKAs IUCCOLMALMs,
rajabBaHHKA.

l'eoepaghus: BMaXXHOCTH BO3yXa, BETPBI, OapOMETp, TEPMOMETP.

Texnonoeus: mpeodOpa3zoBaHUE JBUKEHHUI C HUCIOIH30BAHUEM MEXaHU3MOB,
YYET TPEHUS B TEXHUKE, MOALUIMIIHUKH, WCIOJb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET W ApYrue), IABUTATENlb BHYTPEHHETO
cropanusi, maposas TypOuHa, OBITOBOW XOJOJAWIBHUK, KOHIUITMOHED, TEXHOJIOTUU
[IOJy4YEHUSI COBPEMEHHBIX MAaTEpUajoB, B TOM YHUCJIE HAHOMATepUalaoB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKasl 3alluTa, 3a3eMJICHHE AJIEKTPOIpPHOOPOB,
KCEPOKC, CTPYUHBIN IIPUHTED, 3JIEKTPOHArPEBATEIIbHBIC puoOOPHI,
AJIEKTPOOCBETUTENbHBIEC TPUOOPHI, TATbBAHUKA.

11 KVIACC

Paznea 4. DnexkrpoguHamMuka

Tema 3. Macnummnoe none. IneKmpomazHUMHAA UHOYKUUA

[locrossHHBIE ~ MarHUTHl.  B3auMoOJeWCTBHE  NOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mone. Bekrtop marmuTHOM uWHAyKuMW. l[IpuHuomn cynepro3uuuu
MarHUTHBIX TOJEH. JIMHUM MarHUTHOW WHAYKUWW. KapTuHa JTUHWI MarHUTHOU
WHYKIIUH T0JISI HOCTOSSHHBIX MAarHUTOB.

MarautHoe 1I07€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHIYKUHAH
MarHUTHOTO TMOJSl JUIMHHOTO MPSMOrO MPOBOJHHMKA M 3aMKHYTOTO KOJBIIEBOTO
MIPOBOJIHMKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BzaumoaeiicrBre mpoBOJHUKOB €
TOKOM.

Cuiia AMmnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuua JlopeHniia, €€ MOyJIb U HampaBJieHUE. [[BUKEHUE 3apsIAKEHHON YaCTUILIbI
B OJHOPOJHOM MarHuTHOM Moje. Pabora cubl JlopeHma.

SIBneHne AIeKTpOMAarHUTHOM WHAYKIUU. [loTOK BekTOpa MarHWTHOU
WHIYKIUU. ODJIEKTPOJABIKYIIAsA CHIa MHAYKUUH. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykuuu Papanest.

BuxpeBoe snekTpuueckoe Mojie. OJNEKTPOABMXKYIIAs CUjla HHAYKUUUA B
IIPOBOJHUKE, JBUXKYILIEMCS IIOCTYNATEIbHO B OJHOPOIHOM MarHUTHOM IIOJIE.

[IpaBuino Jlenna.

NHOyKTUBHOCTh.  fIBJI€HME CAMOMHAYKLUHMH. OJIEKTPOJABIKYIIas CHJla
CaMOUHIYKIIUH.

DHeprusi MarHUuTHOTO TOJIsI KATYIIKU C TOKOM.

DJIEKTpOMarHUTHOE TOJIE.

TexHrnueckne yCTpOWCTBA M IIPAKTUYECKOE IIPUMEHEHUE: IIOCTOSHHBIE
MAarHdThl, BJEKTPOMArHUTHI, DJIEKTPOABUrATENb, YCKOPUTEIH 3JIEMEHTApHBIX
YaCTHUL, UHAYKIIMOHHAS T1E€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JEKTPOHHOI'O MyYKa MAarHUTHBIM IOJIEM.

JIvHUM MHIYKIMY MarHUTHOTO MOJISL.

B3anmopericTBue 1ByX IMMPOBOJHUKOB C TOKOM.

Cuia Amnepa.

JerictBue cuiibl JIopeHia Ha MOHBI 3JIEKTPOJIUTA.

SIBiieHME PIEKTPOMArHUTHOW UHIAYKIIUH.

[IpaBuino Jlenna.

3aBUCUMOCTD 3JIEKTPOABHXKYIIEH CHUJIbI MHAYKIHUHU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOI'O TIOTOKA.

SIBneHne CaMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopHie pabomol

N3ydyeHne MarHuTHOIO MOJISL KaTyIIKU C TOKOM.

HccnenoBanue 1eWCTBHS MTOCTOSSHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBICHUS SI1EKTPOMAarHUTHON MHIYKIHH.

Paspnen 5. KosreOaHus U BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHble KOJ1e0AHUA

Konebarenpuas  cucrema. (CB0OOOIHBIE  MEXaHHMYECKHE  KOJICOaHUS.
["apmonmnueckue kosieOanus. Ilepuon, yacrora, ammuutyna u ¢aza KojeOaHUM.
[Tpy>kuHHBII MasTHUK. MaTemMaTUYeCKUd MasTHUK. YpaBHEHHE TapMOHHYECKUX
kojebanuid. [IpeBpailienre sHepruu Npyu rapMOHUYECKUX KOJIEOAHUSIX.

Konebatenbupiii koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJIEOAHUS B
UJCATTbHOM KOJEOATeTbHOM KOHTYpe. AHAIOTUS MEXIYy MEXaHUYECKUMH H
ANEKTPOMArHUTHbIMU KoseOaHusiMu. @Dopmyna TomcoHa. 3akOH COXpaHEHHS
SHEPrUy B UJICAUTHBHOM KO0JIEOATEIIbHOM KOHTYPE.

[IpencraBnenue o 3aTyXamMKUX KoJeOaHUSX. BbIHYKIEHHbIE MEXaHUYECKUE
kojebanus. Pesonanc. BolHyKI€HHbIE 3JIEKTPOMArHUTHBIE KOJIEOaHUSI.

[lepemennblii  TOK. CUHYCOMNANBHBIA TNEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOI'0 TOKa. AMIUIMTYJHOE€ W JEUCTBYIOLIEE 3HAYEHHE CUJIbl TOKa H
HaNPSHKEHUS.

Tpancdopmatop. [IponsBoAcTBO, Mepeaada U MOTpeOICHUE IIEKTPUIECKOM
SHEPruu. DKOJOIMYECKHE PUCKH MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
UCIOJIb30BaHUS 3JIEKTPOIHEPTUU B TOBCEIHEBHOM )KU3HU.

TexHu4yeckne yCTpOMCTBa M NPAKTUYECKOE IPUMEHEHME: DJIEKTPUYECKUU
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, JIMHUM 3JIEKTPOIIEepeaay.

Jlemoncmpayuu

HccnenoBanue mnapaMeTpoB KoJeOaTENbHON CHUCTEMBbl (MPYXKUHHBIA WA
MaTeMaTU4YEeCKUN MasiTHUK).



Habmronenue 3aTyxaromux KoieOaHui.

HccnenoBanue CBOMCTB BHIHYXKICHHBIX KOJIEOaHUH.

HabGmronenue pe3oHnanca.

CB0OOOIHBIE 2JIEKTPOMArHUTHBIEC KOJICOaHMSI.

OcuumiorpaMmsl (3aBUCUMOCTH CUJIbI TOKA U HAIPSKEHUS! OT BPEMEHH ) ISt
AJIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu mOCIEAOBAaTEIbHOM COCIMHEHHM PE3UCTOPA, KaTyIIKU
WHIYKTUBHOCTH M KOHJIEHCATOpa.

Mogenb JIUHUY 3JIEKTPOoNepeIayn.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomol

HccnenoBanue 3aBUCMMOCTH TIEPUOIa MAIBIX KOJ€OAHU Tpy3a Ha HUTH OT
JUTMHBI HUTH ¥ MAaccChl rpy3a.

HccnenoBanue TMEpEeMEHHOTO TOKa B LENM W3 TOCIEI0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KAaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbLE 60IHbL

Mexanuyeckue BOJIHBI, YcinoBHs pactpoctpanHeHus. Ilepuon. CkopocThb
pacnpocTpaHeHUsi M JUIMHA BOJHBI. llomepeuHble M MPOJOJIbHBIE BOJIHBI.
Nurepdepenius u nudpakiims MeXaHUIECKUX BOJH.

3Byk. CxopocTth 3ByKa. [ poMmkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS W3JIYyUYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanusa BektopoB E, B, V B anekTpomaruutHoi BosiHe. CBOWCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPAKCHUE, MPEIOMIICHHE, TTOJISIpU3aIius, audpakiius,
unTepdepenins. CKOpoCcTh IJIEKTPOMArHUTHBIX BOJIH.

[[Ikana 37€KTPOMAarHUTHBIX BOJIH. [IpUMeHEHHE 3E€KTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHUMIIBI PAAUOCBS3U U TENEBUICHUS. Paguookarusi.

DJIEKTPOMarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEbI.

TexHu4yeckue yCTpOHCTBA W MPAKTUUECKOE IPUMEHEHHE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas JAMArHOCTUKAa B TEXHUKE M MEOULUHE, paaap,
paaronpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO0pazoBaHue U pacpOCTpaHEHHE MOMEPEYHBIX U TIPOJOJIBHBIX BOJIH.

Konebmromeecst Teno Kak MCTOYHUK 3BYKA.

Habmronenue oTpaskeHus U MpeIoMIICHUS MEXaHUYECKUX BOJIH.

Habmronenue unrepdepeHimu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabGmronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aAMIUIUTYAOW H
4acTOTOM KoJieOaHuM.



HccnenoBanue CBOMCTB  3JIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUE,
pesIOMIICHHE, TTOJIsIpU3aIius, Tudpaxiys, UHTepQepeHITHS.

Tema 3. Onmuxa

['eomerpuueckas ontuka. IIpsMonuHENHOE pacnpoCTpaHEHHE CBETa B
oxHopoaHou cpeae. JIyu cBera. TouedHbIl HCTOYHHUK CBETA.

OTtpaxenue cBerta. 3aKOHBI OTpakeHUs cBera. [locTpoeHune n3o0pakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomenue cBeTa. 3aKOHBI IPEIOMIICHHS CBeTa. AOCOIOTHBIN MMOKa3aTeNb
npenomieHus. llonHoe BHyTpeHHee oTpaxeHnue. lIpenenpHbIi yroja IOIHOTO
BHYTPEHHETO OTPAKECHUS.

Hucnepcus ceeta. CiioxHbIN cocTaB Oenoro ceera. LBer.

ColOuparomue W paccewBalolIMe JIMH3BL. ToHKas JmH3a. POKycHOE
paccTosiHME M ONTHYeCKas cuia TOHKOM JuH3bL. [locTpoenue m3oOpakeHuil B
coOuparonux U pacceuBaromux auH3ax. GopMmyna TOHKOW JIMH3BI. YBEIWYCHHE,
JlaBaeMoe JIMH30MH.

[Ipenenbl IPUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBass ontuka. HWutepdepenmms cBera. KorepeHTHbIE WMCTOYHUKHU.
VYcnoBust HaOMIOAEHUST MaKCHMYMOB M MHHUMYMOB B HMHTEpP(GEPEHIIMOHHON
KapTUHE OT JABYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hubpakuus ceeta. JudpakinumoHHas pemerka. Y ciaoBHe HAOIIOICHUS
[JIaBHBIX ~MAakKCUMyMOB IIpU  MaJE€HUM MOHOXPOMAaTHYECKOTO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonspuszauus ceera.

TexHrnueckne yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: OYKH, JIyIia,
doToanmapaT, NPOEKIMOHHBIA amnmapar, MHUKPOCKOI, TEJIECKOM, BOJOKOHHAS
ONTHKA, TU(PPaKITMOHHAS PEHIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsAMONMHEHHOE pPacOHpOCTpAaHEHUE, OTPAKEHUE U MPEIOMIIEHUE CBETA.
OnTuueckue npuoOopsI.

[TonHOe BHyTpeHHEE oTpaxkeHue. MoJiesb CBETOBO1A.

HccnenoBanue cBOCTB M300pakeHU B JIMH3AX.

Mopenu MUKpOCKOIIa, TEIECKOMNa.

Hab6mronenue uarep pepeHIiuy cBeTa.

Hab6mronenue nudpakuum cBera.

HabGmronenue nucnepcun cBera.

[TonyuyeHune crieKTpa ¢ TOMOMIBIO IPU3MBI.

[Tony4yenue criekTpa ¢ MOMOIIbI0 TUGPAKIIUOHHON PEIIETKH.

Habmronenue nonsipusauu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHie pabomsl



N3MmepeHnne nokazaressi npeJoMIICHHUS CTEKJIA.
HccnenoBanue cBOCTB M300pakeHU B JIMH3AX.
Habmtonenue nqucnepcun cBeTa.

Pa3znesn 6. OcHOBBI CrIeMAJILHOM TEOPUU OTHOCUTEJILHOCTH

I'panuipl TPUMEHUMOCTHM  KJACCMYECKOW  MexaHuku.  [loctynartsl
CIICHMAIIBHOM TEOPUM OTHOCUTEIBHOCTA: HWHBAPUAHTHOCTH MOJIYJSI CKOpPOCTH
CBETa B BAKyyM€, IPUHLIMUI OTHOCUTEIbHOCTH DUHILTEIHA.

OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEJJIEHUE BPEMEHH U COKpAILlCHUE
JUTUHBL.

DHeprusa 1 UMIMYJIbC PEJISITUBUCTCKOW YaCTHUIIBI.

CBs3b MacChl C SHEPTUEN U UMITYJIbCOM PEIATUBUCTCKON YaCTULIBI. DHEPIrUs
MTOKOSI.

Pazgea 7. KBanroBasi pusuka

Tema 1. dnemenmol KBAHM OGO ONMUKU

®ortonsl. ®opmyna [Inanka cBs3u sHEprUn (HOTOHA C €T0 YACTOTOU. DHEPTHS
U UMITYJIbC (POTOHA.

OtkpeiTe u uccaeaoBanue horodddexra. Onbitel A. I'. CTonmeroBa. 3aK0HbBI
dotorddexra. Ypasuenue DunimreiiHa mans gorodddexra. «KpacHas rpanuiiay
dboTodrddekTa.

Jasnenue ceera. OnbiTel I1. H. JIeGenena.

XUMHUYECKOE JECUCTBUE CBETA.

TexHuueckue yCTPOWCTBA W TMPAKTUYECKOE MpPUMEHEHHUE: (POTOAIEMEHT,
dboTomaTYNK, COTHEUHass Oarapesi, CBETOIHOI.

Jlemoncmpayuu

dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanue 3ak0HOB BHENTHETo (GoTodPdexra.

Ceeroauo.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OnbiTel Pezepdopna mo paccesHuro o -4acTHIL.
[Inanerapnas moxens aroma. [loctymarsl bopa. W3nydeHne u moriomieHue
(GOTOHOB TpU TMepexojie aroMa C OJIHOTO YPOBHS DHEPrUU Ha JApyrou. Bumbl
cnekTpoB. CIIEKTp ypOBHEHN SHEPrUU aTomMa BOJI0OPO/Ia.

BonnoBbie cBoMicTBa yactull. Bonusl ne bpounsa. KopnyckysspHO-BOITHOBOM
JTyaTu3M.

CHOHTAHHOE U BBIHYKIEHHOE U3IIyYEHUE.

TexHuueckue yCTpONCTBA M MPAKTUYECKOE MPUMEHEHHUE: CHEKTpPaIbHBIH
aHanu3 (CIEeKTPOCKOIT), J1a3ep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu

Mopens omnbita Pesepdopa.

Omnpenenenue AJIMHBI BOJIHBI JIa3epa.

Habmronenve nuHeH4aThIX CIIEKTPOB U3TyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomol

Habmronenne nuHeiiuaToro crekTpa.

Tema 3. Amommnoe adpo

OKCIEPUMEHTBI, TOKA3bIBAIOIINE CIOXKHOCTh CTpoeHus sapa. OTKpbITHE
pamnoaktuBHOocTH.  OmbiTel  Pesepdopma 1o ompeneneHuio  cocTaBa
pagnoakTuBHOrO wW3inydeHus. CBoiictBa anb(da-, OeTa-, TramMMa-U3TydCHHUS.
Briusinue paagnoakTUBHOCTH Ha KU BbBIE OPraHU3MBI.

OTtkpeiTHE TIpOTOHA U HeWTpoHa. Hyknonnas mopmens siapa [eiizenOepra—
WBanenko. 3apsan sapa. MaccoBoe uucio siapa. M30Torsbl.

Anbda-pacnan. ODIEKTpPOHHBIM W TMO3UTPOHHBIN Oera-pacman. [amma-
U3JIly4yeHue. 3aKOH PaJuoaKTUBHOTO pacnaja.

DHeprus CBA3M HYKJIOHOB B sipe. SAnepHbie cuibl. JledekT Maccsl sapa.

S nepubie peakuuu. JlesieHue U CUHTE3 SIEP.

SAnepnpiii peaktop. TepmosimepHbii cuHTE3. [IpoOieMbl M TMEPCIIEKTHBBI
AJIEPHOM YHEPTEeTUKU. DKOJOTUUECKUE aCIIEKTHI AIEPHON SHEPTE€TUKH.

DiieMeHTapHble YacTUllbl. OTKpPBITHE TO3UTPOHA.

MeTtoib1 HAOMIOIEHUS U PETUCTPAIIMN DJIIEMEHTAPHBIX YaCTHII.

®dyHnameHTaIbHbIe B3auMOeCcTBHs. EMMHCTBO pr3ndeckoi KapTUHBI MUPA.

TexHrnueckre yCTpoWCTBa U NMPAKTUYECKOE ITPUMEHEHHUE: JTI03UMETP, Kamepa
Bunbcona, simepHblil peaktop, aroMHas 6omoa.

Jlemoncmpayuu

CUY€TYynK MOHU3UPYIOIINX YACTHILI.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomol

HccnenoBanue TpeKoB 4acTuil (10 TOTOBBIM GoTorpadusim).

Paspnen 8. Di1eMeHTBI aCTPOHOMMHU M ACTPOPU3UKHU

Otansl pa3BUTHA aCTpOHOMHUH. [ IpuKIiIamHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMMH.

Bupa 3Bé3nHoro nHeba. Co3Be3nusi, SpKue 3BE3/IbI, IJIAHETHI, UX BUIUMOE
JBUKECHHE.

ConHeynas cucrema.

Connne. ConHeunas akTuBHOCTh. Mctounuk sHeprum CosiHLAa U 3BE3]L.
3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKHU. JlMarpamMmma «CHEeKTpallbHbIM Kjacc —
CBETUMOCTBY». 3BE3Abl TJIABHOM NOCIEAOBATEIbHOCTU. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JJs1 3BE3] IJIaBHOW MOCIENOBAaTENbHOCTU. BHyTpeHHee cTpoeHue



3B€311. COBpEMEHHbBIE MPEACTABICHUS O MPOUCXOXKACHUU U 3Botounu CollHIA U
3BE3]1. DTalbl )KU3HU 3BE3I.

Mineunbiii I[lyte — Hama I['anaktuka. Ilonoxxkenue u apuwkenue CoJiHIIA B
["amaktuke. Tunbl ranakTuk. Paguoramaktukyu U kBa3zapel. YEpHbBIE NBIPHI B SIpax
rajakTUK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa661a. Pazberanue rajakTuk.
Teopust bonbioro B3peiBa. PemMkTOBOE M3MyUYeHUE.

MacmrabHas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnbie mpo6ieMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

Habmtonenns HEBOOPYKEHHBIM TJIA30M C HCIOJIb30BAHHEM KOMITBIOTEPHBIX
MPWIOKCHUN 711 ONIPEICTICHUS TTOJIOKEHHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBbIE cO3Be3usi CeBEpHOro MOTyIIapus U IPKUE 3BE3/bI.

Habmronenus B Teneckon Jlynsl, mianer, Mieunoro [lyTu.

O6o0maromniee NOBTOPEHNE

Pons ¢usnku ©w acTpoHOMHM B DKOHOMHMYECKOH, TEXHOJOTHYECCKOM,
COIIMAIILHOM M 3TUYECKOU chepax NesTeNbHOCTH YEJIOBEKa, POJIb U MECTO (U3HKHU
¥ aCTPOHOMUU B COBPEMEHHOW HAYYHOUW KapTHUHE MUPA, POIb (PU3NUECKON TEOpHH
B (GOpPMHUpPOBAHUHU TPEJCTABICHUN O (U3HUECKOW KapTUHE MHpPa, MECTO
bu3nyueckor KapTUHBI MUpa B OOIIEM PsIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEJICTABIICHUIN O MPUPOJIE.

MexnpeamMerHblie CBA3U

Nzyuenne kypca gusuku 6a30Boro ypoBHsa B 11 kiacce oCyIIECTBISIETCS C
YYETOM COJIEPIKATENBHBIX MEXIPEIMETHBIX CBSI3€d C KypcaMHM MAaTEMAaTHKH,
OMOJI0THH, XUMUH, T€OrpaQUH U TEXHOJIOTHH.

Mesicnpeomemnvle nonamus, CBSI3aHHBIE C W3YYEHHEM METOJIOB HAyYHOTO
MO3HAHUS: SIBIEHUE, HAy4YHbIH (akT, rumnote3a, (u3Mveckas BETUYMHA, 3aKOH,
Teopus, HAOJIOICHHE, IKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIETh, U3MEPEHUE.

Mamemamuka: pelIeHUE CUCTEMBbl YPAaBHEHUM, TPUTOHOMETPUUECKHE
GyHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPbl MU MX IPOEKIMU HA OCHU KOOPAUHAT, CIOKEHUE BEKTOPOB,
MIPOU3BOJIHBIE DJIEMEHTApHBIX (DPYHKIUH, MPU3HAKK TOJ00US TPEYTrOJbHUKOB,
oTpeieNieHr e TIIOMIAIU TUIOCKUX (hUryp u oobEma Ted.

buonoeusa: »snekTpuueckue SABIECHUS B JKMBOM MpUPOJE, KoJeOaTelbHbIC
JBU)KCHUSL B )KUBOU MPUPOJIE, ONITUUECKUE SBJICHUS B )KUBOW NPUPOJE, ACHCTBUE
paauanuy Ha KUBbIE OPTaHU3MBbI.

Xumus: CTPOEHHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKass CTPYKTYpa TBEPABIX
TEJNI, MEXaHU3Mbl OOpa30BaHUA KPUCTALUIMYECKOW PEIIETKH, CIEeKTPATbHbBIN
aHaus.



l'eocpagpusi:  MarHuTHBIE TIOJIFOCA 3EMJIM, 3aJ€KW MArHUTHBIX DY,
dboTochEMKA 3eMHOM ITOBEPXHOCTH, IIPEACKAa3aHUE 3eMIICTPSICCHUM.

Texnonoeus: JMHUAM DIIEKTPOIEPEIady, TEHEPATOpP TMEPEMEHHOTO TOKa,
AJIEKTPOJABUTATENb, WHIYKIMOHHAS M€Yb, pajaap, pPaauoNpUEMHHUK, TEIECBU30D,
anTeHHa, TenedoH, CBY-meub, MPOCKIIMOHHBIA ammapar, BOJOKOHHAs ONTHKA,
cosiHe4Hast Oarapes.



IINTAHUPYEMBIE PE3YJbTATbBI OCBOEHHUA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIET'O OBPA3OBAHUA

OcBoenue yueOHOro mnpeaMera «®u3ukay Ha YpPOBHE CpPEIHETO OOIIero
obOpazoBaHus (0a30BBIH YPOBEHB) JOKHO OOECIICUUTh JTOCTHIKEHHE CICTYIOITUX
JUYHOCTHBIX, METAIIPEIMETHBIX U IIPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE Pe3yJIbTaThl OCBOEHUSI YueOHOTO npeameTra « PU3nKa» JOJKHBI
OTpakaThb T'OTOBHOCTh U CIOCOOHOCTh OOYy4YarolIuxcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM, TMO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUH, COOTBETCTBYIOIIUX
TPaJMIMOHHBIM IEHHOCTSIM POCCUUCKOTO OOIEeCTBa, PaCHIMPEHHE >KMU3HEHHOTO
OTbITAa U OMbITA JAEATEILHOCTH B MPOIIECCEe peai3allii OCHOBHBIX HaIPaBIICHUM
BOCIUTATENIbHON JESITENbHOCTH, B TOM YHCIIE B YaCTH:

1) rpamaaHCKOro BOCIIUTAHUSA:

c(OpMHUPOBAHHOCTH IPAKIAHCKOMN MO3ULIUK 00YUarOIIerocsi Kak akTUBHOTO U
OTBETCTBEHHOI'0 YJIeHA POCCUMCKOTO OOIIECTBA;

OPUHATHE  TPAJAULHUOHHBIX  OOIIEYEIIOBEYECKUX T'YMAaHUCTUYECKUX H
JIEMOKpaTUYECKUX 1IEHHOCTEMH;

TOTOBHOCTb BECTH COBMECTHYIO JESTEIbHOCTh B MHTEPECAX T'PAKIAHCKOIO
o0lL1ecTBa, y4aCTBOBATh B CAMOYIIPABIIEHUU B 00pa30BaTEIbHOM OpraHu3aliy;

yMEHUE B3aMMOJIEHCTBOBAThH C COLIMANIbHBIMU MHCTUTYTaMH B COOTBETCTBUH C
X QYHKIUSAMHU U Ha3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOM JEATENbHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHMS ¢

c(OpMUPOBAHHOCTH poccuiickoi IPaKIAHCKON UJEHTUYHOCTH,
NaTPUOTU3MA;

LEHHOCTHOE OTHOILIEHHWE K TOCYAapCTBEHHBIM CHUMBOJIaM, JOCTHIKEHUAM
POCCUIMCKUX YUEHBIX B 00J1aCTH (DPU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(OpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ITUUECKOTO TIOBE/ICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYallUI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh Ha MOPAJbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCIIE€ B
JESITeTbHOCTH YYEHOTO;

OCO3HaHUE JIMYHOTO BKJIa/la B IOCTPOCHUE YCTOMYUBOTO OYIyIIEro;

4) 3¢TeTHYEeCKOr0 BOCIIMTAHMS :

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYasi SCTETUKY HAyYHOTO TBOPUECTBA,
npucyuiero Gu3n4ecKoil HayKe;



S) TpyA0BOr0 BOCIIUTAHMS:

WHTEPEC K paznu4HbiM cdepaM mpoeCcCHOHATLHON NESITebHOCTH, B TOM
YHCIIEe CBSI3aHHBIM C (PU3MUKOUM U TEXHUKON, YMEHHE COBEPIIaTh OCO3HAHHBIN BBIOOP
Oynyiieit npodeccuu U peann3oBbeIBaTh COOCTBEHHBIC KU3HCHHBIE TUTAHbI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pPa30BaHUIO U CaMOOOPa30BaHUIO B 00JIACTH
(bU3UKY HA TIPOTSKEHUH BCEH KU3HU;

6) 3K0J10r14ecKOro BOCIIMTAHHUS:

c(OpMHUPOBAHHOCTH IKOJOTHUECKONW KYJIbTYPBI, OCO3HAHHE TJI0OATHLHOTO
XapakTepa HKOJOTUUECKUX PooIieM;

TUIAHUPOBAHUE M OCYLIECTBIIEHUE ICUCTBUN B OKPYIKAIOIIEH CPEJIC HA OCHOBE
3HaHUs LEJIEN yCTOMYUBOTO PA3BUTHS YEIIOBEUYECTBA,

pacIIMpPEHUE OIbITa ACSITEIbHOCTH HSKOJOTMYECKON HAMpaBIIEeHHOCTH Ha
OCHOBE UMEIOIIMXCS 3HAHUM 10 (PHU3UKE;

7) UEHHOCTH HAYYHOI'0 O3HAHUSA:

c(OpMHUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS GU3HUECKON HAYKH;

OCO3HAaHUE IIEHHOCTUM HAYYHOM JAESATEIbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3ydeHHs]  (PU3MKKM  OCYHICCTBIISITH  MPOEKTHYI0O W HUCCIEN0BATEIhCKYIO
NEeSTENbHOCTh UHIUBUAYAJIBLHO U B TPYIIIE.

METAINPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAIbHbIE YueOHbIe 1eiiCTBUSA
Ba3oBble Jlornyeckue eiicTBUA:
CaMOCTOSITEIPHO  (OPMYIUPOBATh M aKTyalIM3HpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTNpENeNsATh eI JeSITeNbHOCTH, 3aJaBaTh MMapamMeTpbl U KPUTEPUH UX
JOCTH)KCHHUS,
BBISIBIISITH ~ 3aKOHOMEPHOCTH W TMPOTUBOPEUHS B  PaccMaTpUBaeMBbIX
$u3nYECKNX SABICHUSIX;
pa3pabaTbiBaTh IUIaH PEUICHHUS MPOOJIEMBbI ¢ y4ETOM aHaIW3a UMEIOIIUXCS
MaTepUAIbHBIX U HEMAaTePUAIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTUBHI B 1€ TEIHHOCTh, OI[EHUBATh COOTBETCTBUE PE3YIHTATOB
IEJISIM, OIICHUBATh PUCKH MOCIIECTBUH 1€ATEIbHOCTH;
KOOPJAMHHUPOBATb W  BBINOJMHATH pabOTy B  YCIOBUSIX  PEAIBHOTO,
BUPTYAJILHOTO ¥ KOMOMHUPOBAHHOTO B3aWMOICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJICHHE MIPH PEIICHUH )KU3HEHHBIX MPOOIIEM.
Bba3oBble ucciienoBarenbckue AeiiCTBUS:
BJIAJIETh HAyYHON TEPMHUHOJIOTHEH, KIIIOUEBBIMHU MOHITHSIMH W METOJaMU
(u3HYECKON HAYKU;



BJIA/ICTh HAaBBIKAMH Y4EOHO-MCCIIEI0BATENHCKOM U TIPOESKTHOM JEATEeTHbHOCTH
B 0051acTH (PU3HUKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOHCKY
METOJIOB PEMICHUs 3a7a4 (PU3NYECKOr0 COJEp KaHUS, MPUMEHEHUIO Pa3IUYHBIX
METOJIOB TIO3HAHUS;

BJIQ/ICTh BHJAMU JCSITEILHOCTH TIO TIOJYYEHHIO HOBOTO 3HAHUS, €ro
WHTEpIIpETallui, MPeoOpa30OBaHUI0 W TMPUMEHEHUI0 B PA3IUYHBIX YYEOHBIX
CUTYaIlUAX, B TOM YU CIIE TIPU CO3/IaHUU yUEOHBIX MPOCKTOB B 00J1aCTH (HU3HKU;

BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIC CBSI3W W aKTyaJlUM3UpOBaTh 3ajauvy,
BBIJIBUTATh TUNOTE3y €€ pElIeHHs, HaXOAUTh apryMEHTHI IS JOKa3aTelbCTBa
CBOMX yTBEPKIICHUI, 3a]1aBaTh apaMeTPhbl K KPUTEPUU PEILICHNUS,

aHAJIM3WPOBATh TIOJYYEHHBIE B XOJE PpEUICHUS 3aJa4d  Pe3yJbTaThl,
KPUTHUYECKH OIIEHUBATh MX JOCTOBEPHOCTH, TPOTHO3UPOBATH M3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (OPMYJIHPOBaTH COOCTBEHHBIE 3a7aud B 00pa30BaTEIbHOU
JESITEIbHOCTH, B TOM YUCIIE TIPU U3YyUYeHUU QU3HKY;

JIaBaTh OIICHKY HOBBIM CUTYAIIUsIM, OIICHUBATh IPUOOPETEHHBIN OTIBIT;

yMETh TEPEHOCHTh 3HaHUS 1O (U3UKE B MPAKTUYECKYIO 00JIacTh
KU3ZHEJCATEIHbHOCTH;

yMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIE HJICH, MIPEJIaraTh OPUTHHAIBHBIC TTOAXO/IbI U PEIICHUS;

CTaBUTh IPOOJIEMBI U 33]1a4H, TOMYCKAIOIUE AThbTEPHATUBHBIC PEIICHMUS.

Pabora c undgopmanmeii:

BJIQ/ICTh HABBIKAMHU TOJNy4YeHUS] MH(POpMaNUU (PU3NYECKOTO COJNIEpKaHUS U3
HUCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIHHO OCYIIECTBIATh TIOUCK, aHAIU3,
CUCTEMaTH3aIllMI0 W HMHTEPHpETAlui0 UHGOPMAIMK Pa3IU4YHBIX BHJIOB U (HopM
MIPE/ICTABICHUS;

OILICHUBATh JI0CTOBEPHOCTH MH(DOPMAITUH;

UCIOJIb30BaTh  CpeACTBa HMHGOPMAIMOHHBIX W KOMMYHHKAIMOHHBIX
TEXHOJIOTUN B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3aIMOHHBIX
3a1a4 ¢ CcoONMIoJicHuEeM TpeOOBaHMM DPrOHOMHMKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, PECYpCOCOEpPEKEHHsS, TIPABOBBIX W  OJTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MMacCHOCTH;

CO3/1aBaTh TEKCTHl (DU3UYECKOTO COJAEPKAHUS B PA3IMUHBIX (QopMarax c
y4€TOM Ha3Ha4YeHUs MH(GOPMAIIMH U 1IeJIEBON ayJAUTOPUH, BHIOUPAS ONTUMAIbHYIO
dbopMy TIpecTaBIeHUs U BU3Y AJTU3AIIHH.

KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE el CTBHSA:
OCYIIECTBJISATh OOIIEHNE HA ypOoKaxX (PU3UKU U BO BHEYPOUHOU J1€ATETbHOCTH;
pacrno3HaBaTh MPEANOCBUIKM  KOH(MJIUKTHBIX CUTyallUd M  CMArYaTh
KOH(JIUKTHI;



Pa3BEPHYTO M JIOTMYHO M3JIArarb CBOK) TOUKY 3PEHHUSI C HUCIIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

MIOHUMAaTh M MCIOJb30BaTh MPEUMMYIIECTBA KOMAaHJIHOW M WHIUBUIYaTbHOU
paboTHhI;

BBEIOMpAaTh TEMATHKy W METOJIBI COBMECTHBIX ACHCTBHM C y4ETOM OOIIMX
MHTEPECOB U BO3MOYKHOCTEN KaXKJ0TO YJICHA KOJUIEKTUBA,

MPUHUMATh  II€IM  COBMECTHOM  JEATEIbHOCTH, OpPraHW30BbIBATH WU
KOOPJAWMHHUPOBATh JCHUCTBHUS MO €€ IOCTHXKECHHUIO: COCTABJISATH IUIAH JIEHCTBHM,
pacupeneNsaTh POl ¢ Y4éTOM MHEHHMH YYaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM PabOTHI;

OIICHHMBATh Kaye€CTBO CBOETro BKJIaJa W KaXIOI0 Y4YaCTHHKAa KOMaHIbl B
OOIIMI pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npejjiaraTh HOBBIE IIPOEKTHI, OIICHUBATh HJEM C IO3WLMU HOBH3HBI,
OPUTHUHAJIbHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYILLECTBJISATh TMO3UTHBHOE CTPATETMYECKOE IMIOBEACHHUE B Pa3JIMYHBIX
CUTYAITUX, TIPOSBIIATH TBOPUYECTBO U BOOOpaKeHHE, OBITh MHUITUATHBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIe y4eOHble 1elCTBUS
Camoopranusanus:

CaMOCTOSITEIbHO OCYIIECTBIISITh MO3HABATEIbHYIO NIEATENBHOCTh B 00JIaCTU
GU3UKM W aCTPOHOMHH, BBIABIISITE MPOOJEMbl, CTaBUTh U (HOPMYJIUPOBATH
COOCTBEHHBIC 334U,

CaAMOCTOSITEIbHO COCTaBIIATh IUIAaH PEUIEHUS PACUETHBIX M KAaYeCTBEHHBIX
3aJa4, IJIaH BBIIIOJIHEHUS IPAKTUYECKON pabOThl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTEHU;

JIaBaTh OLIEHKY HOBBIM CUTYAIUSIM;

paclupsATh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX PEANOUYTEHHI;

JieNlaTh  OCO3HAHHBIA BBIOOP, AapryMEHTHpOBaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CocoOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO 3PYIMLUMUA B 00JIacTU
(U3HMKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIM U KYJbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJILHBIN HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyal[MsIM, BHOCUTb KOPPEKTHUBBI B ACSTEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIHTATOB LIEJISIM;

BJQ/JI€Th  HABbIKAMHM  IIO3HABATEIbHOM  pediiekCMM  Kak  OCO3HaHHUA
COBEpUIAEMBIX JEHCTBUA U MBICIHUTEIBHBIX TMPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAaHU;

UCIOJIb30BaTh NPUEMBI peIeKCUH I OUEHKH CUTYalluH, BHIOOpAa BEPHOIO
pelIeHMUS;



yMETh OIICHMBAaTh PUCKM M CBOEBPEMEHHO IPUHUMATH PEIICHUS [0 HUX
CHU)KCHHIO;

NPUHUMATh MOTHBBI M apTyMEHThl JPYTUX TpU aHallU3e pe3yiabTaToB
NeSITENIbHOCTH;

MpUHUMATh ce0s1, TOHNMAasi CBOM HETOCTATKHU U JIOCTOMHCTBA;

OpPUHUMATh MOTHBBI M apryMEHThl JPYTMX TpU aHallu3e pe3yibTaToB
NESITENIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO JAPYTHX HA OMIUOKH.

B mporiecce mocTkeHUS TUYHOCTHBIX PE3YyJIbTATOB OCBOCHHS IMPOTPAMMBbI
no (Qu3MKe s YpOBHA CpemHero oOmiero o0pa3oBaHus y OOydYaroNIuXcCs
COBEPIIEHCTBYETCS HYMOITMOHAIILHBIN WHTEJUICKT, MpeAnoaararoni
chOpMHUPOBAHHOCTH:

CaMOCO3HaHUs, BKIFOUYAIOIIET0 CIOCOOHOCTh TOHUMATh CBOE IMOIIMOHAIBHOE
COCTOSTHUE, BUJICTh HAIlpaBICHUS pa3BUTHS COOCTBEHHON dMOIMOHAILHOUN cephl,
OBITh YBEPEHHBIM B ce0¢;

CaMOpPETyJIUPOBAHUSI, BKJIIOYAIONIETO0 CaMOKOHTPOJb, YMEHHE NPUHUMAThH
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTHUPOBAThCS K
AMOIMOHATILHBIM U3MEHEHUSIM U TIPOSIBIATH THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIONIEH CTPEMIICHHE K JOCTIKEHUIO IEIH U
yCcrexy, ONTHMHU3M, WHUIMATUBHOCTh, YMEHHUE JCWCTBOBATh HCXOJsS W3 CBOUX
BO3MOKHOCTEM;

HMIIATUH, BKJIIOYAIOIIEH CIOCOOHOCTh TOHUMATh SMOIMOHAIIBHOE COCTOSTHUE
JIPYTUX, Y4YWUTHIBATH €r0 TMPHU OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTh BHICTPAUBATh OTHOIIIECHUS
C IPYTUMH JIFOIbMH, 3a00TUTHCS, TIPOSBIIATH UHTEPEC U pa3peniaTh KOHOIUKTHI.

INPEJMETHBIE PE3YJIbTATBI

K koHuy oOyuenuss B 10 kjacce npeiMeTHble pe3yJibTaThl Ha 0a30BOM
YPOBHE JTOJIKHBI OTPaXXaTh C(HOPMUPOBAHHOCTH Y 00yUaIOIMIUXCSl YMEHUI:

JIEeMOHCTPUPOBAaTh Ha MPUMEPAX POJb U MECTO (PU3UKU B (HOPMHUPOBAHHUU
COBPEMEHHOM HAyYHOM KAPTWUHBI MHUpPA, B PA3BUTHUU COBPEMEHHOM TEXHHUKH M
TEXHOJIOTMH, B PAKTUYECKOMN AEATENbHOCTH JIIOJIEH;

YUYUTBIBaTh TpaHMIBl TNPUMEHEHHS HU3YYEHHBIX (PU3NYECKHX MOJEIIEH:
MaTepuagbHas TOYKA, HHEpLHAIbHAs CUCTEMa OTCUETa, a0COIIOTHO TBEPAOE TEIIO,
UJICATbHBIN T'a3, MOJACIIH CTPOEHUS Ta30B, XXKUAKOCTEN W TBEPABIX TEN, TOYCUHBIN
AIIEKTPUUECKUIA 3apsij PH pelieHnH (pU3MUecKuX 3a1ad;

pacrio3HaBaTh (pU3MUYECKUE SBICHUS (IIPOLIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJIPHO-KUHETUYECKOW TEOPUU CTPOCHHMS BEIECTBA U



ANIEKTPOJAMHAMUKU:  PAaBHOMEPHOE U  PAaBHOYCKOPEHHOE  MOPSIMOJIMHEHHOE
JBUKCHHE, CBOOOTHOE TAJCHWE TN, ABM)KEHHE 10 OKPY)KHOCTH, WHEPIHS,
B3anMoJieiicTBre Tel, nuddy3usi, OpOyHOBCKOE TBUIKEHUE, CTPOCHHE KUIKOCTEH
U TBEPJIBIX TEJ, ”3BMEHEHNE 00bEMA TeN MPU HArpeBaHUM (OXJIaXKIACHUH ), TEIJIOBOE
paBHOBECHE, UCIApPEHUE, KOHACHCAIWs, IUIABIEHUE, KPUCTAUIM3AlUsA, KUIICHUE,
BJIQYKHOCTh BO3/yXa, MOBBILIECHUE JABICHUS I'a3a NPHU €ro HarpeBaHUU B 3aKPHITOM
cocylle, CBA3b MEXJAYy I[apaMeTpaMH COCTOSHHMSI Ta3a B  HM30IPOIECCaX,
AIIEKTPU3ALIMS TEN, B3aUMOJICHCTBUE 3apsI/IOB;

ONMCHIBAaTh MEXAHUYECKOE JBUKEHUE, UCTOJNb3Yysl (U3MUECKUE BEITUYHHBI:
KOOpAWHATa, IyTbh, IEPEMEIIECHHE, CKOPOCTh, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIbC T€Ja, KUHETUYECKasi YHEPrusi, MOTCHIMAIbHAs SHEPrUsi, MeXaHu4yecKas
paboTa, MexaHW4YecKas MOIHOCTh; TNPHU OMHCAHWUU TIPABWIBHO TPAKTOBATH
(bu3HUeCKUl CMBICT HCIOJIb3YEMbIX BEIWYUH, MX OOO3HAYEHUS U EIUHUIIBI,
HAXOJUTh (POPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BETUYHHY C JIPYTUMH
BEJIMYMHAMU,;

ONMUCHIBaTh H3YYEHHbIC TEIUIOBBIE CBOWMCTBA TEI W TEIUIOBBIC SIBJICHUS,
UCTIONB3Yysl (M3MYECKHEe BETWYHMHBI: JaBIIEHUWE Ta3a, TeMIeparypa, CpemHss
KMHETUYECKass SHEPrus XaOTUUECKOT'0 JBUKEHHUS MOJIEKYJI, CpEAHEKBAIpATUUHAs
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOThI, BHYTPEHHsSI JHEprusi, pabora rasa,
KOO (PUIIMEHT TI0JIE3HOTO JIEHCTBUS TEIUIOBOT'O JIBUTATENSA; IPU OMHUCAHHUH
NMPAaBWIBHO TPAKTOBaTh (PU3WYECKUA CMBICT HCIHOJIb3YEMbIX BEIHYMH, WX
0003HAaYeHUS W EAUHUIIBI, HaXOAuTh (OPMYJIbI, CBS3BIBAIONIME JTAHHYIO
(pU3HYECKYIO BETUYHMHY C APYTHMMHU BEIUYUHAM;

OMUCHIBaTh U3yUYECHHBIE SJIEKTPUUECKHUE CBOICTBA BELIECTBA U AJIEKTPUUECKHUE
SBJICHUA (TPOIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMUYMHBL: DJIEKTPUUECKUMA 3apsi,
AIEKTPUYECKOE T0JI€, HAMPSKEHHOCTh MOJIsA, MOTEHIIMAN, Pa3HOCTh MOTEHIIUAJIOB;
IpU OMHCAHUM TIPABWIBHO TPAKTOBaTh (PU3UYECKUN CMBICT HCHOIb3YEMbIX
BEJIMYMH, WX OOO3HAYEHUS W EIUHUIIBI, YKa3bIBaTh (HOPMYIIbI, CBSI3BIBAIOIINE
JTaHHYI0 (GU3NYECKYIO BEIMUMHY C APYTUMH BEIMUYNHAMU;

aHAIM3UPOBATh (PU3WYECKUE TMPOIECCHl U SIBICHUS, UCIONb3YsS (PU3UUYECKUE
3aKOHBI Y MPUHLMIIBL: 3aKOH BceMupHOro Tsarorenus, I, Il u Il 3akonsl HeroTOHA,
3aKOH COXPaHEHUsI MEXaHWYECKOM DSHEpPruu, 3aKOH COXPAHEHUS HMITYJIbCa,
NPUHLHUIN CYNEPHO3UIIMU CUJI, MPUHIMUI PABHOIPABUS HHEPUUAIBHBIX CHUCTEM
OTCU€Ta, MOJEKYJSPHO-KMHETUYECKYI0 TEOPHUI0 CTPOEHHUSI BEIIECTBA, T'a30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW HEPTrUM TEIIOBOTO JABUKEHUS MOJIEKYI C
a0COJIFOTHOM TeMIIepaTypoil, EPBbI 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsna, 3akoH KylloHa, mpu 53TOM pa3nuyaTh CIOBECHYIO
(GbOpMyITUPOBKY 3aKOHA, €T0 MaTEeMaTHUYE€CKOE BBIPAKEHUE M YCIOBUS (TPaHUIBI,
0071acTH ) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIC TMPHUHIMIIBI JCUCTBUS  MAallWH, NOpUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inyarh yCIOBUS MX O€30MaCHOTO HMCIOJIb30BAaHUS B
MMOBCEHECBHOM JKU3HU,

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIEOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C WCMOJIb30BAaHUEM TPSIMBIX U KOCBEHHBIX H3MEPEHHH, MPU HTOM
dbopmyHpoBarh TpobjeMy/3aMady W THIOTE3y Yy4eOHOTO IKCIIEpUMEHTA,
coOuparh YCTaHOBKY U3 TMPEIOKEHHOTO OO0OpYIOBaHUS, MPOBOJUTH OMBIT U
bopMyIHUpPOBaTH BHIBOIBIL;

OCYIIECTBIISATh MPSIMbIE U KOCBEHHBIC M3MEpPEHUsT GU3HMUECKUX BEIUYUH, MPU
TOM BBIOMPATh ONTUMAIBHBIN CIIOCOO WM3MEPEHHs] U MCIOIb30BATh W3BECTHBIE
METO/Ibl OLIEHKH MMOTPEIIHOCTEN U3MEP CHUM;

UCCIIEIOBATh  3aBUCUMOCTH  MEXAy  (U3MYECKHMH  BEIHMYMHAMH  C
UCIOJIb30BAHUEM TMPSIMBIX W3MEPEHHM, TMPH ATOM KOHCTPYHUPOBATh YCTAHOBKY,
buKkcHpoBaTh PE3YNbTATHl TOJYYCHHOW 3aBUCUMOCTH (DU3MYECKUX BEIUYWH B
BUJIe TAaOIUI] ¥ TpadUKOB, JIeTaTh BEIBOJIBI IO PE3YJIbTaTaM UCCIICIOBAHUS;

coOrofaTh mpaBuiia 0€30MacHOTO TpyAa MPU MPOBEACHUU MCCIIEI0BaHUN B
pamMKax ydeOHOrO JKCIEePUMEHTa, Y4eOHO-HCCIENOBATEIbCKON M MPOEKTHOU
JESITENIbHOCTH C MCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M J1A0OpaTOpPHOTO
000pyTI0BaHHUS;

pemars pacu€THbIE 3a7aud C SBHO 3aJlaHHOW (U3UYECKONM MOJIETbIO,
UCTOJIB3Ysl (PM3MYECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIN3a yCIOBUS 3a1a4H
BbIOMpATh (HU3UUECKYI0 MOJEIb, BBIACTATh (DU3UUYECKHUE BETUYUHBI U (HOPMYIIBI,
HEOOXOoMMBbIe ISl €€ pellleHUs, MPOBOJAUTH PAcCUYEThl U OLIEHUBATh PEATHHOCTD
MOJIYYEHHOT'0 3HAYCHUS (PU3NYECKON BEITUUYHUHBIL;

peniarh Ka4eCTBEHHBIC 3a/1a4: BHICTPAUBATh JIOTUUECKH HEMPOTHUBOPEUHUBYIO
IENOYKY PACCYX JICHUNU C OMOpOM Ha W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bU3UYECKUE SIBICHUS,

UCIIONIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3a7ad  COBPEMEHHBIE
UH(OPMAIIMOHHBIE TEXHOJIOTUHU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAINH
U TIpe/ICTaBIeHUs] y4eOHOW M HAYYHO-TIOMYJISIpHOM MH(POPMAILIUU, TTOTYYEHHOU M3
Pa3TUYHBIX UCTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH MOIy4aeMyto HH()OPMAITHIO;

MPUBOJIUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apyOeKHBIX YUEHBIX -(PU3UKOB B
pa3BUTHE HayKu, OOBSCHEHHE IPOIIECCOB OKPYXKAIOIIEr0 MHUpPA, B pa3BUTHE
TEXHUKU U TEXHOJIOIUH;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 1O (PU3UKE B TOBCEAHEBHOM KU3HU
JuIsi o0ecriedeHusi 6€30MacHOCTH MPU OOpalIeHUH ¢ TPUOOpaMu M TEXHUYECKUMU
yCTPOMCTBaMHU, JUISI COXpPaHEHUS 3JI0POBbS U COONIOJCHHSI HOPM JKOJIOTHYECKOTO
MOBEJCHUS B OKPY KAIOIIEH CPEJIE;



paboTaTh B TpYIIE C BBHINOJHEHUEM PA3IMYHBIX COIMAILHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYNIbI, PAIMOHAIBLHO pACHPEACISITh OOS3aHHOCTU H
IJIAHUPOBATh JIEATEIbHOCTh B HECTAHJIAPTHBIX CUTYalUAX, aICKBAaTHO OIICHUBATH
BKJIAJ] K&KIOTO M3 YYaCTHUKOB IPYMIIBI B PEIICHHE PACCMATPUBAEMOM TTPOOIEMBI.

K konmy oOyuenuss B 11 kjacce mpenMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaKaTh CHOPMUPOBAHHOCT Y O0YUAIOIINXCS YMEHUH:

JEMOHCTPUPOBATh HAa TPHUMEPAX poOJib U MecTo (U3UKU B (POPMUPOBAHHUU
COBPEMEHHOM HAy4YHOM KApTUHBI MUpPA, B PA3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUHM, B MPAKTUYECKOW JAESITEIbHOCTH JIFOACH, LEIOCTHOCTh U E€IUHCTBO
bus3nuecKor KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBl TMPUMEHECHHS W3YYEHHBIX (PU3NYECKHX MOJIEIICH:
TOYEYHBIN JIEKTPUUECKUH 3apsil, Jy4 CBETA, TOUEUHBIM UCTOYHUK CBETA, sIACpHAas
MOJIETIb aTOMa, HYKJIOHHas MOJeNb aTOMHOIO sjipa MPU peuieHuu (U3HMUECKUX
3a/1ay;

pacrno3HaBath (pU3MYECKUE SBJICHUS (MPOIECCh) U OOBICHITH UX HA OCHOBE
3aKOHOB JJIEKTPOJMHAMUKHU M KBAHTOBOW (DM3UKU: DJIEKTPUUECKasi MPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUUYECKOE, MarHUTHOE JEWCTBUS TOKA, B3aUMOJICHCTBUE
MAarHuTOB, 3JICKTPOMAarHUTHAasT WHAYKIUS, JIEUCTBUE€ MAarHUTHOTO TIOJiA Ha
MPOBOJHUK C TOKOM W ABWXKYIIMIACS 3apsiji, JIEKTPOMArHUTHBIC KOJICOAHUS H
BOJIHBI, MPSIMOJIMHEMHOE PacClIpOCTPAaHEHUE CBETA, OTPAXKEHHUE, NPEIOMIICHUE,
unTepdepennusi, aUbpakius W TOJSpU3allds CBETa, JUCIEPCUS CBETA,
doToanekTpraeckuit 3pdekt (hotorddeKT), cBeTOBOE MaBlICHHE, BOZHUKHOBEHHUE
JMHENYaToro CHeKTpa aroMa BOJOPOJA, €CTECTBEHHAas M HCKYCCTBEHHAas
PaIOaKTUBHOCTE;

ONUCHIBaTh HM3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUECKHUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTh  PA3NIMYHBIX  Cped) |
AJIEKTPOMArHUTHBIE SIBJIEHUS (TPOIECCHI), UCIONB3YST (U3MUECKUE BEIUYUHBI:
DIEKTPUYECKHUM 3aps]l, CUJIa TOKA, DJIEKTPUUYECKOE HANPSIKEHUE, DIIEKTPUUECKOE
COTIPOTHBJICHUE, PA3HOCTh MOTEHIIMAIOB, AJIEKTPOJBIDKYIIAs cuiia, paboTa TOKa,
WHIYKIUST MarHUTHOTO ToJig, cuwia Ammnepa, cuia JlopeHna, WHAYKTUBHOCTb
KaTyILIKW, HEPrus 3JEKTPUYECKOr0 M MArHUTHOTO TOJIeW, MEPHOJl M YacToTa
KojebaHuii B KoJeOaTelbHOM KOHType, 3apsl M Ccuia ToKa B IIpoliecce
TapMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJieOaHWil, (OKYCHOE pPACCTOSIHUE U
ONTHYECKAs CWJIa JIMH3bI, MPU OMUCAHUU TPABUIHHO TPAKTOBATh (PU3NYECKHIM
CMBICIT HCIOJIb3yeMbIX BEITUYMH, HMX OOO3HAUYCHHS U EIAWHHIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JPYTUMU
BEJIMYMHAMU,;

OMUCHIBATh M3YUYEHHBIE KBAaHTOBBIE SBJICHUS W IPOLIECCHI, HCHOJIb3Ys
¢dbusnyueckre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI H



4acTOTa CBETa, DHEPTUS ¥ UMITYJIbC (POTOHA, TIEPHO/T MOIypacnaja, YHEPTUs CBA3U
aTOMHBIX Sifiep, TPU ONHMCAHWUHM TPABUWIHHO TPAKTOBATh (U3MYECKUN CMBICT
UCIOJIb3yEMbIX BEITUYMH, WX OOO3HAUYEHHUS W EIUHUIIBI, YKa3bIBaTh (HOPMYIIBI,
CBSI3BIBAIONINE JaHHYI0 (U3MYECKYI0 BEJIWYMHY C JPYTHMMHU BEIUYMHAMH,
BBIYHCIISATh 3HAUYECHUE (DU3UIECKON BEITMYNHBI;

aHAJIM3UPOBATh (PU3WYECKUE TMPOIIECCHl U SIBICHUS, UCTONB3YsS (PU3NYECKUE
3aKOHBI U MPUHIHUIBL: 3aK0H OMa, 3aKOHBI MOCIIE0BATEILHOTO U MapallIeIbHOTO
COCAUHEHHS ITPOBOJHUKOB, 3aKOH Jxoyis—JleHna, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIIMU, 3aKOH MPSAMOJUHEHHOTO PacIpOCTPAHECHUS CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEIOMJICHUSI CBETa, YpaBHEHUE DWHINTEHHa ansa GorodddekTa,
3aKOH COXPAHEHUS DHEPruH, 3aKOH COXPAHECHUSI MMITYJIbCA, 3aKOH COXPAHEHHS
AIIEKTPUUYECKOTO 3apsifia, 3aKOH COXPAHEHUS MACCOBOTO 4HMCla, MOCTyaTel bopa,
3aKOH PaJIMOaKTUBHOI'O PACIajia, MPU STOM PazindaTh CJIOBECHYIO (DOPMYIHUPOBKY
3aKOHa, €ro MaTreMaTHYeCKOE BBIPAXKEHHUE M YCIOBUSA (TCpaHHIlbl, 007acTH)
MPUMEHUMOCTH;

OTIpEICTISATh HAMpaBJIEHWE BEKTOPA UHAYKIIMU MAarHUTHOTO TOJISl POBOIHUKA
C TOKOM, CHJIbI AMriepa U cuiibl JIopeHria;

CTPOMTh M ONHUCHIBATh HM300paKEHUE, CO37aBaeMOE€ IUIOCKUM 3€pKajoM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI IO HCCIENOBAHUIO (DU3UYECKUX SIBICHUU W
MPOLIECCOB C WCIOJIB30BAaHUEM TPSIMBIX W KOCBEHHBIX W3MEPEHUI: MPU HTOM
dbopMmynupoBarh npobiemMy/3amady W TUMOTE3y Y4YeOHOro HDKCIEpPUMEHTA,
coOuparh YCTaHOBKY U3 TMPEIOKEHHOTO OO0OpY/IOBaHUS, MPOBOJIUTH OIBIT U
(dbopMyIHpPOBaTH BHIBOBIL;

OCYIIECTBIIATh MPSIMbIE U KOCBEHHBIC M3MEpPEHUsI GU3HMUECKUX BEIUYUH, MPU
TOM BBIOMPATh ONTUMAIBHBIN CIIOCOO M3MEPEHHs] U HCIOJIb30BATh W3BECTHBIE
METO/Ibl OLIEHKH MMOTPEUIHOCTEN U3MEP CHUM;

WCCIIEIOBAaTh 3aBUCHUMOCTH (PU3WUYECKMX BEIMYMH C HCIOJIb30BaHUEM
OpSIMBIX HM3MEPEHWIl: MPU HSTOM KOHCTPYMPOBATh YCTAHOBKY, (DUKCHUPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCHUMOCTH (U3MUECKUX BEIMYMH B BUJIE TaOIUI U
rpaduKoB, AeNaTh BBIBOJIBI MO PE3yJIbTaTaM UCCIIEeI0OBAHNUS,

coOnofaTh mpaBuiia 0€30MacHOTO TpyAa MpHU MPOBEACHUU MCCIEI0BaHUN B
pamMKax ydeOHOro JKCIEePUMEHTa, Y4eOHO-UCCIENOBATEIbCKON U MPOEKTHOU
JESITEIbHOCTH C WCIOJIb30BAHUEM W3MEPHUTENbHBIX YCTPOMCTB M J1A0OpaTOPHOTO
000pyTI0BaHHUS;

pemars pacu€THbIE 3a7aud C SBHO 3aJlaHHOW (U3UYECKOH MOJIEIBIO,
UCTOJIB3Ysl (PM3MYECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIN3a yCIOBUS 3aa4H
BbIOMpATh (HU3UYECKYI0 MOJEIb, BBIACTATh (DU3MUECKHUE BETUYUHBI U (HOPMYIIBI,



HEOOXOoMMBbIe ISl €€ peIlleHUs, MPOBOJAUTH PACUYEThl M OIICHUBATh PEATHHOCTH
MOJIYYEHHOT'0 3HAYCHUS (PU3NYECKON BEITUYHUHBL;

pelIaTh KAYECTBEHHBIE 331Ul : BBICTPAUBATh JJOTMYECKU HEPOTUBOPECUNBYIO
LETIOYKY PACCY’KICHHN C ONOpOW HA H3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U
(bU3UYECKUE SIBICHUS,

WCIIOJIb30BATh Opyu  pemieHuu  y4eOHBIX  3a1a4 COBPEMEHHBIE
uH(OPMAIIMOHHBIE TEXHOJIOTUHU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAINH
U TIpeNICTaBIeHUs] y4eOHOW M HAYYHO-TIOMYJISIpHOM HMH(POPMAILIUU, TTOTYYEHHOU M3
Pa3TUYHBIX UCTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH MOIydaeMyto HH()OPMAITHIO;

OOBSCHATH TPHUHIUIBI JCUCTBUS MAIIWMH, NPUOOPOB W TEXHUUYECKHUX
YCTPOMCTB, pa3nyaTh YCIOBUSA WX 0€30MaCHOTO MCIOJIb30BAaHUS B TTOBCEIHEBHOM
JKW3HU;

MPUBOJIUTH MPUMEPHI BKJIAJIa POCCUNCKUX U 3apyOeKHBIX YUEHBIX -(PU3UKOB B
pa3BUTHE HAyKHU, B OOBICHEHHE MPOIIECCOB OKPYXKAIOIIET0 MHpA, B PAa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHHS MO (PU3UKE B TOBCEAHEBHOM KU3HH
ISt o0ecriedeHnsi 6€30MacHOCTH MPU OOpaIIeHUH ¢ TPUOOpPaMu ¥ TEXHUYECKUMU
yCTPOMCTBaMHU, ISl COXpPaHEHUS 3JI0POBbS U COOIIOJCHHS HOPM JKOJIOTHYECKOTO
MOBEJCHUS B OKPY KAIOWIEH CPEJIE;

paboTaTh B TpYIINE C BBHIMNOJHEHUEM PA3IMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYNIbI, PAIMOHAIBHO PACHPEACISITh OOS3aHHOCTU H
IJIAHUPOBATh JESITEIbHOCTh B HECTAHIAPTHBIX CUTYALUSAX, AICKBATHO OLICHUBATH
BKJIAJ] K&XKJOTO U3 YYaCTHUKOB IPYMIIBI B PEIICHUE PACCMAaTPUBAEMOM TTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KonnuecrBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3/ie/ioB U TeM uudpoBbIe
Ne n/n P Kontpoabnble | IlpakTnueckue (mpp )
NMPOrpamMMbI Bcero o0pa3oBaTeJjibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. PUBUKA U METO/Ibl HAYUHOTI'O ITIO3HAHUSA
1.1 Pu3nka 1 METObI HAYYHOI'O ITO3HAHUS 2 bubamorexa [OK
' g y https://m.edso0o.1u/7f41bf72
Uroro no pazneny 2
Pa3znea 2. MEXAHUKA
bubnuoreka LIOK
21 Kuevariia > https://m.eds0o.ru/7f41bf72
bu6mmoteka IIOK
2.2 Hunamiia 7 https://m.edsoo.ru/7f41bf72
Bu6nuoreka LIOK
2.3 3aKOHBI COXPaHEHHUSI B MEXaHUKE 6 1 1 hitps://m. edsoo.r/ 74 1bf72
Uroro no pazneny 18
Pa3znen 3. MOJIEKYJISAIPHAS ®U3UKA U TEPMOJUHAMMUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOI 9 1 bubnmnoreka IIOK
’ TEOpHUHU https://m.edsoo.ru/7f41bf72
bubmmoteka [IOK
3.2 OCHOBBI TEPMOJIUHAMUKHU 10 1 hitps://m.cdsoo.r/7f41bf72
13 ArperaTHbIe COCTOSIHUS BEILIECTBA. 5 bubmuoreka [JOK

®da3oBBIC MMePeXxXoabl

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



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

Hroro no pasneny

24

Paszpnen 4. JIEKTPOIUMHAMUKA

bubnuoteka LIOK
4.1 IICKTPOCTATHI 10 https://m.edsoo.ry/7f41bf72
47 [TocTostHHBIN AnekTpruUecKuid TOK. TOkH B 12 bubnmnoreka LIOK
' Pa3IMYHBIX Cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
PezepBHoE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

11 KIIACC

KonnuecrBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB M TeM uudpoBbIie
Ne n/n P Kontpoabnbie | IlpakTuueckue (mupp )
NPOrpamMMbIl Bcero o0pa3oBaTteJ/ibHbIE
padoThI padoThI
pecypchbl
Paznaen 1. JIEKTPOAUHAMHUKA
MaruuTtHoe noJie. DJIeKTpOMarHuTHas bubnuoreka [{OK
1.1 11 1 3
AHIYKIUS https://m.edsoo.1u/7f41¢97¢c
Hroro no pasneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHn4eckHe U JEKTPOMarHuTHbIE 9 | bubmuoteka LIOK
' KoJIe0aHus https://m.edsoo.ru/7f41¢97¢
29 MexaHuyeckue 1 3JeKTpOMarHUTHbHIE 5 1 bubnunoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoteka [IOK
. 3
2.3 Onrrka 10 https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 24

Pasnen 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBBI cIeLIUANILHON TEOpUH 4 | bubmmoreka [JOK
' OTHOCUTEIILHOCTHU https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
N bubmuoreka [IOK
4.1 DJIeMEHThI KBAHTOBOM ONTUKHU 6 hitps://m.cdsoo.rw/7f41c97c
4.2 CrpoeHue aToma 4 bubnuoteka [{OK



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

https://m.edsoo.ru/7f41c97¢

4.3

ATOMHOE PO

bubmuoreka [{OK
https://m.edsoo.ru/7f41¢97¢

Hroro no pazneny

15

Pazpen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

5.1 DJIeMEHTBI aCTPOHOMHUU U aCTPOHHU3UKH 7 bubmorexa HOK
https://m.edsoo.ru/7f41c97¢c

Hroro o pasaeny 7
Pa3znen 6. OGOBHIAIOIIEE IOBTOPEHUE

6.1 Ob6o0maromiee TOBTOpEHUE 4 Eg}iﬁiﬁf:ﬁ;?ﬁ% 41¢97c
Hroro no pazneny 4
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68



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




IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KosnyecrBo yacos DJIeKTPOHHBbIE
Ne Hara nugposbie
Tema ypoka Koutposasbubie | IlpakTnueckue
n/n Bcero u3ydyeHus | oOpa3oBaTeJIbHbIC
padoTbI padoThI
pecypchbl
®u3nKa — HayKa O IPUPOJIE.
1 Hayunslie MeTZ bl HofH;)HHH 1 bubamorexa TIOK
y a https://m.edsoo.ru/ff0c32e2
OKpYaIOIIeTo MHUpa
Ponb u mecTo Qusuku B

) (GhopMUPOBaHUU COBPEMEHHOM | bubnnoreka [IOK
HAaY4YHOW KapTUHBI MUpPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU IEATEIbHOCTH JIIOACH
MexaHnuyeckoe JBUKEHUE.

3 OTHOCHUTEILHOCTh MEXaHUYECKOTO 1 bubmuoreka [IOK
nBrkeHus. llepemenenue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE IIPAMOJIMHENHOE | bubnnorexa [IOK
JIBHKEHUE https://m.edsoo.1u/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOJIMHENHOE | bubmmorexa [JOK
JBUXKCHUE https://m.edsoo.ru/ff0c372e

6 CBoboaHoe nageHue. Y cKopeHue 1 bubnmnoreka [JOK
CBOOOIHOIO MMageHUA https://m.edsoo.1u/ff0c39cc
KpuBonuneitHoe ABUXeHUE.

7 JBr>keHre MaTeprualibHONW TOYKH MO 1 bubmmorera TIOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpunnnn otHocutensHOCTH [Manuies. 1 bubmmorexa [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

NHuepryanbHble CUCTEMBI OTCYETA.
ITepsslii 3ak0H HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [lpunuun

9 Cynepro3uinuu cuil. Bropoii 3akon bubmmorexa [IOK
. https://m.edsoo.ru/ff0c3be8
HeroToHa a5 MaTepuaabHOM TOUKU

10 Tpernit 3akoH HproToHa miis bubnnoreka [IOK
MaTEePHUAIBHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3aK0oH BCEMUPHOTO Tsrorenust. Cuia

11 TspkecTH. IlepBas kocMuyeckas bubmorexa [IOK

https://m.edsoo.ru/ff0c3d00
CKOpOCTh

12 Cuna ynpyrocru. 3akoH ['yka. Bec bubnuoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenunsa. Koadbdurmenr tpenust.

13 Cuna CEHpOTI/IBJ'IeI?I/Iq:{ npu I[BI/DII)<€HI/II/I Brbmuorexa LIOK

https://m.edsoo.ru/ff0c3{76
TeJa B )KMJIKOCTH UJIU raze
IlocTynarenbHOE U BpalaTeabHOE

14 JIBIDKCHHE a0COFOTHO TBEPIOTO TeJa. bubmuoreka [IOK
MowmeHT cuisl. 1lne4o cunbl. Yenosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOIO TEJIa
Nmiynbsc MaTepuanbHOM TOYKH,

15 CHUCTEMBbI MaTEPUAIIbHBIX TOYEK. bubmmoreka [JOK
Nmnynbec cunbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJibca. PeakTuBHOE ABUKEHUE
PaboTa 1 MOIITHOCTE CHUJIBL.

16 Kunernueckas sHeprus MaTepuaIbHOU bubnnorexa LIOK
ToukH. Teopema 00 U3MEHEHUU https://m.edsoo.ru/ff0c4502
KUHETUYECKON SHEPTUH

17 [TorenuumanbHas sHEPIrUs. bubnmnoreka [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

ITorenuuanbHas 3HEPrUs yIpyro
J1e(OpMHUPOBAHHON NPYKUHBI.
[TorennuanpHas 3HEprus Teaa BOIU3U
MTOBEPXHOCTH 3eMJIn

https://m.edsoo.ru/ff0c461a

18

HOTGHHI/IaJH)HI)Ie 1 HCIMOTCHIIMAJIBHBIC
cuibl. CBsI3b pabOTHI
HETNOTCHIIMAJIBHBIX CHJI C K3MEHEHHEM
MEXaHUYECKON SHEPTHUU CUCTEMEI TCIIL.
3aKOH COXpaHEHHS] MEXaHUUECKOM
SHEPIrUU

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c478¢

19

JlaGopaTopHas paboTta
«HccnenoBanue cBsA3U pabOTHI CHIIBI C
M3MEHEHHEM MEXaHUYECKOH SHEPTHH
TeJa Ha IIPUMepe PacTsHKEHHS
PE3UHOBOTO JKI'yTa»

20

KonTponsHas paboTa mo Teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAaHCHUS B MCXAHUKE

bubmmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKESHHS MOJICKYJISIPHO-
KUHETHYECKOM Teopuu. bpoyHOBCKOE
neuxkenue. Juddysus

bubnuoreka LIOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTtep IBUXKEHUS U
B3aUMO/JICHCTBUS YaCTHUI] BEIIECTBA.
Mopenu cTpoeHHs ra3oB, )KUIKOCTEN
U TBEPJBIX TEI

23

Macca monekyi. KonnuectBo
BeulectBa. [locrossHHas ABoraapo

24

TennoBoe paBHOBecue. Temmneparypa
u e€ mmMepenue. lllkana Temneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Lenbcus

WUneansusiii raz B MKT. OcHoBHOE

bubmuoreka [IOK

25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TeMIeparypa Kak Mepa
2% CpeaHel KHHEeTUYECKON dHEPTHU bubmuoreka [IOK
JIBUKECHMS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona
27 3akoH JlanpToHA. ['a30BbIC 3aKOHBI
JlaGopaTopnas padota
)3 «HccnenoBaHue 3aBUCUMOCTH MEXIY
napameTpaMu COCTOSTHUS
pa3peXxeHHOTo Ta3a
29 N3omporiecchl B HI€aIBHOM Ta3e U UX bu6nmoreka LIOK
rpaduyeckoe mpeICcTaBICHNe https://m.edsoo.ru/ff0c570e
BryTpenHss sHEprus
TEPMOJUHAMUYECKOU CUCTEMBI U
30 crioco0ObI €€ m3meHenus. KoanuecTBo bubmuoreka [IOK
TETUIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHS OJTHOATOMHOTO UJI€aJIbHOTO
rasa
31 Bunel Tenmonepenaun bubmorexa [OK
https://m.edsoo.1ru/ff0c5¢36
VY aenbHas TEIIOEMKOCTH BEIIECTBA.
32 KonuuectBo Tennorsl npu Brbmuorexa LIOK
. https://m.edsoo.ru/ff0c5¢36
Teronepeaaue. AnuadaTHbIi IpoIece
1 [lepBblil 3aKOH TEPMOJUHAMUKH U €TO bubmmoreka [JOK
MIpUMEHEHHE K U30IpoLeccaM https://m.edsoo.ru/ff0cSefc
34 HeoOpaTumocTts mpoI1eccoB B bubmmoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoje. Bropoii 3akoH
TEPMOJIMHAMUKA

https://m.edsoo.ru/ff0c6230

[Mpunnun nevictus u KITJ[ renioBoit

Bbubnuoreka LIOK

35
MAaIIUHBI https://m.edsoo.ru/ff0c600a
36 [uxn Kapnao u ero KII/]
37 DKOJIOTHYeCcKue MpodIeMbl
TETIO3HEPTeTUKU
13 Oo6ob6maromuii ypok «MosekymnspHas bubnnoreka [IOK
¢u3uka. OCHOBBI TEPMOJIUHAMUKI https://m.edsoo.ru/ff0c6938
KontponbHas paboTa mmo teme
39 «MounekynspHas ¢pusnka. OCHOBBI Brbmrorexa LIOK
yIp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooGpazoBaHue U KOHICHCALIUS. bubmmorexa [JOK
Hcnapenue n kumneHue https://m.edsoo.1u/ff0c63b6
AOCONIOTHAS U OTHOCUTEINbHAS
. bubnuoreka [{OK
41 BJIAJXHOCTh BO3ayxa. HackleHHbIi
https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucrammueckue u
4 amop(HbIe Tela. AHH30TPOIHUS bubmmoreka [JOK
CBOWCTB KpHUCTAJLIOB. JKuakue https://m.edsoo.ru/ff0c65{0
Kkpuctauibl. CoOBpeMeHHbIE MaTeprabl
[InaBneHue U KpUCTAIUIU3ALIIMS.
43 VY nenpHas TeNoOTa MJIABICHUS bubmmorera TIOK
A ) https://m.eds00.1u/ff0c6708
Cyb6numarus
bubmuoreka [IOK
44 VYpaBHeHUE TEMI0BOrO OanaHca
PaBHEHHE TEILIOBOT an https://m.edsoo.ru/ff0c6820
45 DnekTpuszanus Tei. DNeKTPUUECKU bubnmnoreka [JOK

3apsn. JlBa Buaa 31eKTpUUYeCcKuX

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
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3aps/i0B

[TIpoBOAHWKY, TUAIEKTPUKH U

46 MOJIYIIPOBOIHUKH. 3aKOH COXPaHECHHUS bubmmorexa LOK
YHPOBOA ’ p https://m.edsoo.ru/ff0c6bcc
MEKTPUUYECKOTO 3apsiia
B3aumopeiictBue 3apsa0B. 3aK0H
47 Kynona. TodeuHEI dIeKTpHUSCKUT Bubmrorexa IIOK
y ' p https://m.edsoo.ru/ff0c6ced
3apsg
Hanpssk€HHOCTB 271EKTPUYECKOTO
43 nosist. [lpuHnun cynepnosuimu bubmuorexa [JOK
ANEKTPUUYECKUX MoJieh. JInHum https://m.edsoo.ru/ff0c6df2
HAINPsKEHHOCTH
PaboTa cui anekTpocTaTuaeckoro
49 noist. ITorennman. Pa3zHocTh Bubmiorexa IIOK
) ’ https://m.edsoo.ru/ff0c6100
IMOTEHIINAJIOB
IIpoBOAHUKY U TUAICKTPUKH B
P P bub6mmoreka [IOK
50 AIEKTPOCTAaTUYECKOM T10JIE.
https://m.edsoo.ru/ff0c7018
JusnexTpruyeckasi IpOHUIIAEMOCTh
. bubnuoreka [IOK
51 DnexTpoéMkocTh. Konaencarop 1
https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTh TJIOCKOTO
52 KOHJeHCcaTopa. DHEPTUs 3apsDKEHHOr0 bubmorexa HOK
a pa. P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 JlabopaTtopnas padota "M3mepenue
NMEKTPOEMKOCTH KOHJIeHCaTopa"
[TpuHuun neicTBrs U NPUMEHEHNE
54 KOHJIEHCAaTOPOB, KOTUPOBAIBHOTO

amnmnapara, CTpyHHOro mpuHTepa.
DnexkTpocTaTHUeCcKasi 3aluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azeMiIeHUE AEKTPOIPHOOPOB

55

DNEeKTpUYECKUM TOK, YCIOBHUS €TO
cyuiectBoBaHusl. [IocTOSHHBIN TOK.
Cuna Toka. Hanpsioxenue.
Comporusnenue. 3akod Oma st
y4acTKa Lenu

56

[TocnenoBarensHOE, MapaiieIbHOE,
CMEIIaHHOE COeJMHEHHE
MpOBOIHUKOB. JlabopaTtopHas pabora
«I/I3y‘-ICHI/I€ CMCIIaHHOI'O COCANHCHUA
PE3UCTOPOB

0.5

bubmmoreka [IOK
https://m.edsoo.ru/ff0c74{0

57

PaboTra 1 MOIITHOCTH IMEKTPUUYECKOTO
ToKa. 3akoH /[xoynsa-Jlenna

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

58

3akoH Oma Jist TOJTHOH (3aMKHYTOM )
anekTpuyeckoi nenu. Koporkoe
3ambikanue. JlaboparopHas padora
«M3mepenne J/1C ucrtounrka Toka u
€ro BHYTPEHHETO COMPOTHUBICHUS)

0.5

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

59

PesepBHbiil ypok. KoHTponbHas
pabora o Teme "InexkrpoauHamMuka" /
Bcepoccuiickast mpoBepouHas padbota

bubmmoreka [IOK
https://m.edsoo.ru/ff0c8c56

60

O6o06maromuii ypox
«dnexkTpoauHaMuKkay / Beepoccuiickas
poBepoYHas padbora

bubnuoreka [IOK
https://m.edsoo.ru/ff0c88be

61

DNEeKTPOHHAs MPOBOIUMOCTb TBEPIBIX
METaJIJIOB. 3aBUCUMOCTD
COTNPOTHUBIICHUS METAJIOB OT
Temneparypsl. CBEpXIpOBOAUMOCTh



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

DIEeKTPUUYECKHUI TOK B BAKyyMe.

62 CBolicTBa AJIEKTPOHHBIX ITYYKOB 1
[TonynpoBOJHUKH, UX COOCTBEHHAS U

63 MpUMecHasi TpoBoAUMOCTh. CBOICTBa 1 bubnnoreka [JOK
p—n-nepexona. IlomynpoBogHuKOBBIE https://m.edsoo.ru/ff0c84ae
puoOOpPHI
DNEeKTPUYECKUM TOK B pacTBOpax 1

64 pacruiaBax JIEKTPOJIUTOB. 1 bubnuoreka [JOK
DIIEKTPOIUTUYECKAS AUCCOLHALIMS. https://m.edsoo.ru/ff0c82ba
DIeKTPOIH3
DNEeKTPUUECKUH TOK B Ta3ax.

65 CaMoCTOSTENBHBIN U | bubmmorexa [JOK
HECAMOCTOSATENbHBIN pazpsia. MoJiHuS. https://m.edsoo.ru/ff0c84ae
[Tnazma
DnekTpuyeckre mpudopsl U

66 YCTPOMCTBA U UX NPAKTUYECKOE 1 bubnnorexa [IOK
npuMeHeHue. [IpaBuiia TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH
KonTponbsHas paboTa mo Teme

67 «DnekTpocTtaTuka. [TocTosHHBIN 1 bubnnoreka [IOK
ANEeKTpUYECKUi TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHbBIX Cpeaax»

68 PezepBublit ypok. O6o0mmaronuii ypok | bubmmorexa [JOK
o TeMaMm 10 knacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I1O 63

[TPOI'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KIIACC

KosnuyecrBo yacos DJIeKTPOHHbIE
Ne
/i Tema ypoxa Beero Kontpoasubie | IlpakTuyeckue fl[:;:EHﬂﬂ :)[g[()l;gzz:fenbnme
padoThI padoThI pecypei
[TocTosiHHBIE MAarHUTBHI U UX

| B3auMojeiicTBue. MarHUTHOE IIOJIE. 1 bu6nmoreka [IOK
BekTop marauTHON uHIyKIuK. JInHuN https://m.edso0o.ru/ff0c9778
MarHUuTHOU MHAYKIUU
MarauTHOE 1oJie TPOBOIHHUKA C

) TokoM. OnbIT Dpcrena. | bubmuorexa [JOK
BzaunmopeiicTBre MpoOBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopnas padota «M3ydeHue 1 | bubnuorexa [HOK
MarHuTHOIO I1OJIA KaTYIIKHA C TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBHE MarHUTHOTrO MOJIS HA
MpOBOJIHUK ¢ ToKOM. Cuna Ammepa.

4 Jlaboparopnas pabota 1 | bubnunoreka [JOK
«UccnenoBanue aedcTBUA https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOT'O MarHuTa Ha paMKy ¢
TOKOM»

JleicTBME MAarHUTHOTO MOJISI Ha

5 JBIDKYUIYIOCS 3apsDKEHHYIO YacTHUILY. 1 bubnnoreka [JOK
Cuna Jlopenma. Pa6ora cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnexkTpoMarHuTHas uHIyKius. [lotTox

6 BEKTOpa MarHuTHOW nHaykuuu. J/C 1

WHAYKIWH. 3aKOH 3JIEKTPOMarHuTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

naaykuuu dapanes

Jlaboparopnas pabota
«HccnenoBanue SBICHUS
AIEKTPOMATHUTHON UHTYKIIUN

bub6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTD. SIBNEHUE
camonuaykuuu. JIC camouHIyKIIMH.
DHeprus MarHUTHOTO TOJIS KaTYIIIKH C
TOKOM. DJIEKTPOMAarHUTHOE 1OJIe

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

TexHuueckue ycTpoucTBa U UX
IIPUMEHEHHE: TIOCTOSHHBIC MATrHUTBI,
IEKTPOMATrHUTHI, DIEKTPOJBUTATENb,
YCKOPHUTEIIH 3JIEMEHTAPHBIX YaCTHL],
WHIYKIMOHHAs 1I€Yb

10

OO6o0maromuii ypok «MarautHoe
nose. DIeKTPOMArHUTHAST HHIYKIIHSD

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

11

KonTtponbHas paboTa mo Teme
«MarauTHoe mnoJie.
DNIEeKTPOMArHUTHAS UH]TYKIUSD»

bub6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0oOO/IHBIE MEXaHUYECKHE
kojebanus. ['apmoHnyeckue
KosieOaHus. Y paBHEHHE
TapMOHHYECKUX KOJICOAHUH.
[IpeBpaieHue sHepruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

Jlaboparopnas pabota
«HccnenoBanue 3aBUCUMOCTH
nepro/Ia MaJIbIX KOJIeOaHuit rpy3a Ha
HUTH OT JJIMHBI HUTHU U MAaCCBI I'py3a»

14

Koneb6arensHbiit KOHTYp. CBOOOIHBIC

bubmuoreka [JOK
https://m.edsoo.ru/ffl0cb&820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

QJICKTPOMArHUTHBIC KoJIeOaHus B
nacaaibHOM KoJe0aTeILHOM KOHTYDpEC.
Amnanorus MCKIAY MCXaHUYCCKNMU U
SJICKTPOMArHUTHBIMU KoJIeOaHusIMHU

15

®opmyna Tomcona. 3akon
COXpaHEHUs SHEPTUHU B UACATHHOM
KoJie0aTeTIbHOM KOHTYpE

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

16

[pencraBneHue o 3aTyXaroIIMX
KoJIcOaHMsIX. BBIHY K IeHHBIC
MeXaHU4YeCKue Kojaeoanus. PezoHanc.
BbIHY X IEHHBIC DJIEKTPOMArHUTHBIC
KoaeOaHus

bubmmoreka [IOK
https://m.edsoo.1ru/ff0cbb86

17

[lepemennsiii TOK. CHHYCOMAAIBHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYHOE U
NEHCTBYIOIIEE 3HAUEHHE CUJTbI TOKA U
HaIpsDKEHUS

bu6nuoreka LIOK
https://m.edsoo.ru/ff0cbd34

18

Tpanchopmarop. [IponsBoacTBo,
nepejaaya u norpedieHne
AIEKTPUYECKON IHEPrUU

19

YCTpOUCTBO U IPAKTUYECKOE
[IPUMEHEHHE DIIEKTPUYECKOTO 3BOHKA,
reHeparopa NEPEMEHHOr0 TOKA,
JIMHUN dJIeKTpornepesad

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHE PUCKH TTPU
IIPOU3BOJICTBE JIEKTPOIHEPIUH.
KynsTypa ucnons3zoBanus
AIEKTPOIHEPTUU B TOBCEIHEBHOM
KU3HU



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHU4eCcKue BOJIHBI, YCJIOBUSA

pacnpoctpanenus. [lepuoa. Ckopoctsb

bu6mmoreka LIOK

21 pacCIpOCTPAHEHHUS U JITTMHA BOJIHBI. https://m.edsoo.ru/ff0ccas54
[Tonepeunsie U TPOAOIbHBIE BOJIHBI
” 3Byk. CkopocTh 3ByKa. [ poMKOCTH bubnmuoteka [{OK
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMAarHUTHBIE BOJHBI, UX
23 CBOMCTBaA U CKOpoCTh. IlIkamna bubmmoreia LIOK
https://m.edsoo.ru/ff0ccfe0
IEKTPOMArHATHBIX BOJIH
[IpyHIMIIBI paTUOCBS3H U
24 TeneBUuieHus. Pa3Butue cpencTs
cBa3u. Paguonokamys
)5 Konrponsnas padora «Konebanus u bubnnorexa [IOK
BOJIHBDY https://m.edsoo.ru/ff0cc618
[IpssMosIMHENHOE PACIIPOCTPAHEHUE
2% CBETa B OJTHOPOJHOM CcpeJie. bubnnoreka [JOK
TodeuHbIl UCTOYHHUK cBETA. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxenue cBera. 3aKOHBI
27 orpaxkeHus csera. [loctpoenue Bubmmorexa [IOK
. https://m.edsoo.ru/ff0cd4e0
n300pakeHUH B MJIOCKOM 3€pKaJe
[Ipenomnenue ceera. [lomHoe
73 BHYTpeHHee oTpaxkenue. [IpenenbHbIi bubnuorexa [HOK
Yr0JI IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd716
OTpaXECHUS
29 JlaGopaTopHas paborta «3mepenne bubmuoreka [JOK
IOKa3aTelIs MPEJTOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIunssl. [TocTpoeHue n3o0paxeHuii B bubnuoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. PopMyIia TOHKOH JIMH3BIL.
YBennyeHue JIMH3bI

https://m.edsoo.ru/ff0cddle

JlaGopaTopHas paboTta

31 «HccnenoBanue cBOMCTB
M300paKESHUH B JIMH3AX)
Hucnepcus csera. CIOXKHBIN COCTaB
1 oemoro ceeta. L[Bet. JlabopaTopHas
pabota «HaOmonenue nucnepcun
CBETa»
3 HNurtepdepennus creta. Audpaxius bubnnoreka [IOK
ceeta. Judpaknmonnas pemérka https://m.edsoo.ru/ff0ced22
34 [TortepedHOCTH CBETOBBIX BOJIH. bubnnoreka [IOK
[lonsipusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuueckue npudOpsl U yCTPONCTBA U
yCIIOBUS UX 0€30MacHOTO MPUMECHEHHSI
['paHUIIBI TIPUMEHUMOCTH
KJlaccudyeckoil MexaHuku. [locTynaTe bubnmnoreka [JOK
36 N
CHeUaIbHON TeOpUHU https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIBHOCTH
OTHOCHTETHHOCTH OJTHOBPEMECHHOCTH.
37 3ame/yieHuEe BPEMEHU U COKpAI[CHHE bubmorexa OK
P P https://m.edsoo.ru/ff0cfa42
JUTAHBI
DHeprusi U UMITYJIbC PENSITUBUCTCKOMN
. bubnuoteka [{OK
38 yacTulbl. CBSI3b Macchl C HEPTUEN U
https://m.edsoo.1u/ff0cfc68
UMITYJIbCOM. DHEPTHUS TTOKOS
KonTponsHnas pabora «Onruka.
. bubmuoreka [IOK
39 OcHOBBI crieIMaNbHON Teopun

OTHOCHUTCJIIbHOCTH»

https://m.edsoo.ru/ff0cf610



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®oronsl. Popmyna [Inanka. Dueprus

bubmuoreka [IOK

40
U UMIyIbsC (HOTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCJICIOBAHHE
41 (bOTga(b(beKTa Onpiter A. T’ bubmmorexa [IOK
’ o https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonbl porodddexra. YpaBHeHHE
42 QﬁHmTegHa nq:lq)@oma(b(iema Brbmmorexa LIOK
a ’ https://m.edso0o.ru/ff0d015e
«Kpacnas rpanuna» gporosdpdexra
Jasnenue cera. OnbitTel I1. H.
43 Jlebenera. XuMuueckoe neiicTBHE bubmmorexa [IOK
ACBa. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue ycTpoiicTBa u
MPAKTUIECKOE MPUMECHECHHE:
44
dboToaneMeHT, (OTOAATUHK,
COJIHEYHas O6aTapesi, CBETOAMO/T
45 Pemenne 3amad mo reMe «DII€MEHTHI bubmuoreka [IOK
KBaHTOBOI OIITHKHY https://m.edsoo.ru/ff0d0302
Monpens atoma ToMmcoHa. OIBITEI
46 Pezepdopaa o paccesiHuto o-4actu bubamorera TIOK
POOPA P t https://m.edsoo.ru/ff0d091a
[InanerapHas MoJenb aToMa
bubmuoreka [IOK
47 IT b
OCTY AT bopa https://m.edsoo.ru/ff0dOafa
Nznyyenue u nornomenne GOTOHOB
48 I I/I}II'IC exoe aTOM.’:IlH co Hc(})ro OBHS bubmorexa [IOK
p peXosL . A yp https://m.edsoo.ru/ff0d0afa
SHEpPTUU Ha JApyroi. Bumisl ciekTpoB
BomnnoBbie cBoMcTBa yacTuil. BoJIHBI
. bub6mmoreka [IOK
49 ne bpoiina. KopnyckyinsapHo-

BOJIHOBOM Jyanu3M. COHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
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BBIHYKJACHHOC U3JTY4YCHHUC

50

OTKpbITHE PaTUOAKTUBHOCTH. OTBITHI

Pesepdopaa no onpeaenenuro coctasa

pPaarOaKTUBHOI'O U3JIYUCHUA

bub6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anbda-, 6era-, ramma-
n3nydeHus. Bousaue
PaIMOAKTUBHOCTH HA KUBBIC
OpraHU3MbI

52

OTKpbITHE IPOTOHA U HEHUTPOHA.
Nzotomsl. Anbda-pacna.
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. 'amma-usiydyeHue

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

53

DHeprus CBsi3u HYKJIOHOB B fJIpeE.
Snepusle peakuuu. SnepHbIi
peaxtop. [Ipo0iembl, nepcrneKTuBsL,
9KOJIOTUYECKUE ACTIEKTHI SIICPHOU
JHEPIreTUKHU

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

54

DneMeHTapHbIe YacTHLlbl. OTKpBITHE
MO3UTPOHA. MeTo bl HAOTIOACHUS U
pEerucTpaum dJI€MEHTAPHBIX YaCTHII.
Kpyrubiii cron «@yHnamMeHTalbHbIE
B3aumojeiictBusa. EQUHCTBO
(bHU3UYECKOM KapTUHBI MUPaY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

DTarnbl pa3BUTHS ACTPOHOMUH.
[TpuknagHoe 1 MEPOBO33PEHUYECKOE
3Ha4YCHUE acCTPOHOMUU. Bun
3BE3nHOrO Heba. Co3Be3aus, sipKue
3BE3bl, INIAHETHI, UX BUIUMOE
nerxenne. ColHeuHasi CUCTEMA



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Comnnaue. ConHevyHas akTUBHOCTb.
Ncrounuk sueprun CosHLA U 3BE3]T

57

3BE3/bl, UX OCHOBHBIE
XapaKTEPUCTUKH. 3BE3/IbI IIIABHOM
MOCJIe0BaTeIbHOCTH. BHyTpeHHEE
cTtpoeHue 38€31. CoBpeMEHHbBIE
MPEACTABICHUS O MPOUCXOKICHUU U
sposrrori COJTHITA M 3BE3 T

58

Mineunsiii [IyTs — Hama ["anakTuka.
ITonoxxenue u nuxenne CosHLA B
lNanakruke. ['anaktuku. Y€pusble
IBIPBI B siIpax rajgakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopust bombiioro B3peiBa.
PennkroBoe uznydeHue.
MerTaranakTuka

60

HepemeHHHe HpO6J’I€MBI ACTPOHOMHHU

61

KonTponbsHas pabora «371eMeHTBI
aACTPOHOMUH U acTPODUIUKIY

62

Oo6o6maromuii ypok. Ponb Gpusuku u
aCTPOHOMHH B SKOHOMHYECKOH,
TEXHOJIOTUYSCKOM, COITUAIBHON 1
TUYECKOU chepax AesTeTbHOCTH
YeJoBeKa

63

Oo6o6maromuii ypok. Pons u mecto
(hU3UKH ¥ aCTPOHOMUH B
COBPEMEHHOM HAay4YHON KapTUHE MUpPA

64

Oo6o06maromuii ypok. Ponb




¢buznueckoii Teopu B HopMHUPOBAHUHU
MpeACTaBIeHU 0 GU3NUECKOI
KapTHUHE MHpa

O6o6maromuit ypok. Mecto
65 (bU3UUECKON KAaPTHHBI MHpa B 00IIEM
PSAY COBPEMEHHBIX €CTECTBEHHO-

HaYYHBIX HpeI[CTaBJ'IeHI/Iﬁ O IIpUpoaC

PesepBHbIN ypok. MaraurHoe moiie.

66
DNeKTpOMarHUTHASI MHTy KIS

Pezepublil ypok. Ontuka. OCHOBBI
67 CHEelUaIbHON TEOPHUH
OTHOCHUTEJIBHOCTH

Pezepnbiit ypok. KBanToBas ¢usuka.
68 DneMEHTHI aCTPOHOMUU U

acTpou3uKu

bu6mmoteka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
[NPOI'PAMME

68



https://m.edsoo.ru/ff0d1784




ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KIIACC

Kon
MPOBEPAEMOro
pe3yJabTara

IIpoBepsiemble NpeAMeTHBIE Pe3YJIbTATHI 0CBOEHUSI 0CHOBHOIA
0o0pa3oBaTeJIbHOM MPOrpaMMbI CPeJHero 001ero 00pa3oBaHus

10.1

JleMoHCTpUpOBaTh Ha IpuUMeEpax poidb U MecTo (U3UKU B
(GOpMHPOBAHUK COBPEMEHHOW HAay4YHOH KapTUHBI MHpa, B Pa3BUTHH
COBPEMEHHOM TEXHUKU M TEXHOJIOTMH, B IPAKTUYECKOU JEATEIBHOCTH

moaeH

10.2

Y4YuThIBaTh TPaHUIBl MPUMEHEHHS W3YUYEHHBIX (DU3UUYECKUX MOJIEICH:
MaTepHajgbHas TOYKa, HWHEpLUUalIbHAs CUCTEMa OTcuéra, aOCOJIOTHO
TBEPJIOE TEJIO, UJICATIBHBIN ra3; MOJEIH CTPOECHUS Ia30B, KUJIKOCTEN U
TBEPIBIX TEJI, TOYEUHBIA JIEKTPUUYECKUN 3apsii — MpPU PELICHUU

bu3nUeCcKuX 3a1a4

10.3

Pacnio3HaBaTh ¢u3znueckue sBiIeHUs (MPOLECCH) U OOBICHATh X Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KMHETUUECKOW TEOpUU
CTPOEHHS BEIIECTBA M  JJIEKTPOJMHAMUKHM: PpPAaBHOMEpPHOE H
PaBHOYCKOPEHHOE MPSIMOJMHEHHOE IBHKEHHE, CBOOOIHOE MaJCHUE
T€J, JBUKEHHE [0 OKPY)KHOCTH, WHEpLUs, B3aUMOJACHCTBHE TEII,
muddy3usi, OpOYHOBCKOE [BM)KEHHE, CTPOCHHE JKHAKOCTEH |
TBEPABIX  TEN, U3MEHeHue oO0béMa Tel HpU  HarpeBaHUU
(oxnaxkaeHuun), TEIIOBOE paBHOBECHE, HCTapeHue, KOHACHCAIUs,
IUTaBJIGHWE, KpHUCTA/NIM3alus, KHUIEHUE, BIAXHOCTh BO3/YyXa,
NOBBIIICHUE JABJICHUS ra3a MpH €ro HarpeBaHUM B 3aKPHITOM COCY/IE,
CBA3b MEXJy IapaMeTpaMU COCTOSIHHUS Tra3a B H30Ipoleccax;

AIEKTPU3ALIUS TEJ, B3aUMOICUCTBUE 3apsII0B

10.4

OnuchiBaTh MEXaHMYECKOE [BIDKEHHE, HUCHONB3ys (usnueckue
BEIIMYUHBL: KOOPAMHATA, IYTh, IEPEMELIECHUE, CKOPOCTb, YCKOPEHHUE,
Macca Tejla, CWla, HMIIYJIbC TeJla, KUHETUYEeCKas DHEPIus,
NOTEHLMANbHAs DJHEprusi, MexaHudeckas pabora, MeXaHHYecKas
MOITHOCTB; MIPU ONMHMCAHUH MPABUIBHO TPAKTOBATH (PU3MUYESCKUNA CMBICIT
UCTIOJb3yEMBIX BEJIMYMH, MX OO0O3HAUEHUS W EAWHUIBI, HAXOIUTh
(dopMyIIBI, CBA3BIBAIOUINE JaHHYIO (H3UYECKYIO BEIMYMHY C APYTUMH

BCJINYHNHaAMU

10.5

OnuceiBaTh HN3YYCHHBIC TCIIJIOBBIC CBOMCTBA T€JI M TEILIOBEIC




SIBJICHHS, KCIONB3ys (U3MUYCCKUE BEIMYUHBL: JIABJICHHE Trasa,
TEMIEpaTypa, CpeIHsSs KHHETHYECKas DJHEPrus XaoTHUYECKOIo
JBWDKCHUS MOJICKYJI, CpEIHCKBaJpaTH4YHAsS CKOPOCTh MOJICKYII,
KOJIMYECTBO  TEIUIOTBI, BHYTPEHHsAs dHeprus, pabora rasa,
KOAXP(HUIIMEHT TOJE3HOTO JEHCTBUS TEIUIOBOTO JBUTATEINS, TPH
ONUCaHUU MPaBHIILHO TPaKTOBATh busnyeckuit CMBICIT
UCTIOJIb3YEMbIX BEJIMYMH, WX OO003HAYCHHUS W CIUHMIIBI, HAXOIUTh
(b opMyJIbI, CBA3BIBAIOIINE JaHHYIO (U3HUECKYIO BEJIHUUHY C IPYTHMH

BCJIMYHNHaAM

10.6

OnuceiBaTh HW3Y4YEHHBIE JJIEKTPUYECKHME CBOICTBA BellleCTBA U
JNEKTPUYECKHE sIBICHUS  (TpOIecCchl), HUCHONB3Ys  (QuU3nYecKue
BEJIMYUHBI: AEKTPUUECKUN  3apsil,  JJIEKTPUUYECKOE  MIOJIE,
HaIpsDKEHHOCTh  IOJISI, IMOTEHIMAJ, Ppa3HOCTb IIOTEHLHUAJIOB; IIPU
OTHMCAaHUH MPABWIBHO TPAKTOBATh (PU3UUYECKUN CMBICT HCTIOIBb3yEMBIX
BEJIMYMH, WX OOO3HAYCHHWs] M E€IWHUIBI, YyKa3bBaThb (OPMYIIHI,
CBA3BIBAIOIIME JAaHHYIO (U3MYECKYI0O BEIMYHUHY C  JIPYTUMH

BCJINYHNHaAMU

10.7

AHaJIM3UPOBATH (1)I/ISI/I‘I€CKI/IG IpoucCcCbl M ABJCHUSA, HUCIOJb3Ys
dbu3rYecCKre 3aKOHBI U TIPUHITUIIBI: 3aKOH BCEMUPHOTO TAroTeHus, I, 11
u Il 3akonsl HplOTOHA, 3aKOH COXpaHEHUS MEXAHUYECKOW SHEPIHH,
3aKOH COXpaHEHHS MUMITYJIbCa, MPUHIIMUIT CYNEePIO3UIIUN CHII, TPUHIUI
paBHOMpaBUsI MHEPIHMATIBHBIX CHCTEM OTCU€Ta; MOJIEKYJISAPHO-
KMHETUYECKYI0 TEOPHIO CTPOCHHS BEIECTBA, ra30BbIe 3aKOHBI, CBS3b
CpelHel KUHETHYEeCKOW SHEPruu TEIIOBOIO JBMKEHHSI MOJEKYJ C
a0COIOTHOI TeMmepaTypol, MEpBbI 3aKOH TEPMOJWHAMUKHU; 3aKOH
COXpaHEHMsI DIEKTPUYECKOro 3apsiia, 3akoH KyioHa, mnpu 35ToMm
pa3nuyarh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €r0 MaTeMaTU4YeCcKOe

BBIpaXXCHHUC U YCIIOBUA (I‘paHI/H_U::I, O6J'IaCTI/I) IMPUMCHUMOCTHU

10.8

OOBSCHATH OCHOBHBIE NPUHIIMIBI JCHCTBUA MAalIWH, TPHUOOPOB H
TEXHUUYECKUX YCTPOMCTB; pa3IM4aTh YCJIOBUS UX 0€30MacHOro

HCIIOJIb30BAaHHUA B HOBCGI{HGBHOﬁ JKHU3HHU

10.9

BBINONHATH 3KCIEPUMEHTHI IO MCCIIEIOBAHUIO (PU3NYECKUX SBICHUHN U
IPOLIECCOB C UCIOJIB30BAHUEM NPSAMBIX U KOCBEHHBIX U3MEPEHUH; MTPH
9TOM (OpMyIHpOBaTh MNpodiaeMy (3ahavy) M THIOTE3y Yy4eOHOro
9KCIIEPUMEHTa,  COOMpaThb  YCTAaHOBKY M3  INPEJIOKEHHOTO

000pyI0BaHUs, IPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OCYHICCTBJ'IHTL OpsAMBIC W KOCBCHHBIC H3MCPCHHA q)HSI/I‘ICCKI/IX

BEJIMYMH; MpPHU 3TOM BBIOMPATh ONTUMAIbHBIA CHOCOO M3MEpPEHUs U




HNCIIOJIB30BAaTh U3BCCTHBIC MCTO/IbI OICHKHU HOFpGH.IHOCTCﬁ I/ISMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCHUMOCTH MeXAYy (GU3NYECKUMU BEJIMYUHAMHU C
UCIOJIb30BAHUEM MPSIMBIX H3MEPEHHH; NpPU ITOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHUpPOBATh pe3yJbTaTbl IOJyYEHHOH 3aBHCHMOCTH
(u3MYEeCKUX BEJIMYUH B BUJE TaONIMIl U I'padUKOB, J1e1aTh BBIBOBI 110

pE3yJibTaTaM UCCIIEA0BAHUA

10.12

Cobnromate mpaBuwia  0e30macHOro  TpyAa TOpU  MPOBEJCHUHU
UCCIIEJIOBAaHUH B paMKax ydeOHOro SKCIEpUMEHTa, Yy4eOHO-
UCCIICIOBATEILCKOM U IPOCKTHOM JACATENBHOCTH C HUCIOJIb30BAaHUEM

U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000PYIOBAHUS

10.13

Pemate pacu€rHeie 3amaun ¢ SBHO 3a/JJaHHOW (PU3UUYECKOW MOJEIIBIO,
UCIIOIB3Yys (U3MYECKUE 3aKOHBI W TIPUHIMIIBI, Ha OCHOBE aHaju3a
YCIOBHS  3alayd  BBIOMpAaTh (PU3MYECKYI0 MOJCNb, BBIACIATH
du3nueckre BeIHMUMHBI U (HOPMYIIbI, HEOOXOUMBIE Al €€ pelIeHHs,
MIPOBOJIUTH PACUETHI U OLEHUBATh PEATbHOCTH MOJIYYCHHOTO 3HAUCHUS

(bU3NYECKON BETMIMHBI

10.14

Pematp  KaudecTBEHHBIE 3a/1a4H: BBICTpanBaTh JIOTUYECKH
HEMPOTUBOPEUYUBYIO LIETIOYKY PACCYXKIECHUNA C OMOPOM HA MU3YyUYCHHBIC

3aKOHbI, 3dKOHOMECPHOCTHU 1 (1)I/I3I/I‘-ICCKI/I€ SIBJICHUA

10.15

Hcnonp3oBaTh MNpH  pelleHUH Y4eOHBIX 3a/7ad  COBPEMEHHbIE
UH(POpPMAIIMOHHbIE TEXHOJOTUM ISl TOHMCKA, CTPYKTYpPUpOBaHUS,
UHTEPIpeTalluid M TPeJCTaBICHHUs y4eOHOM W Hay4HO-TIOMYJISIpHON
UHpOpMAIMH, MOJYYECHHON M3 Pa3MYHBIX MCTOYHHUKOB; KPUTHUECKU

AHAJIM3UPOBATH ITOJTYyHaCMYIO I/IH(I)OpMaI_[I/IIO

10.16

[IpuBoauTe mpHUMEpHl BKJIaJa POCCHUUCKUX U 3apyOEkKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IMPOIIECCOB OKPYXKAIOLIEro

MHpa, B pa3BUTHUC TCXHUKHU U TEXHOJIOT Uit

10.17

Hcnonp3oBaTh TeOpeTHUYECKHE 3HAHMA MO (PU3MKE B IMOBCEJHEBHOMH
KU3HU Ui obecrieueHHst 0€30MacHOCTH IPpU 0OpaleH!H ¢ IpudopaMu
U TEXHUYECKUMH YCTPOWCTBAMH, Ui COXpPAaHEHUS 3J0pPOBbS H

COOJTIOICHUS] HOPM SKOJIOTMYECKOTO MOBEJICHHSI B OKPYXKAIOLIEeH cpejie

10.18

PaGotarh B rpymnme c BBHINOJTHEHHEM PA3JIMYHBIX COIMATIBHBIX POJIEH,
IUTAHUPOBaTh  paboOTy  TpPYIIbl, palMOHAIbHO  pPAaCIpEeaeNiTh
00s3aHHOCTH ¥ IUIAHUPOBATh JEATEIbHOCTh B HECTAaHJAPTHBIX
CUTyalMsIX, aJeKBaTHO OICHMBATH BKJAJ Ka)XKJIOTO M3 YYaCTHHUKOB

TPYIIBI B pElIEHUE paccMaTpUBaeMOi MPOOIEMBI




11 KIIACC

Kon
MPoBePsSIeMOro
pe3yJabTara

IIpoBepsiemble MpeAMeTHBIE Pe3YJIbTATHI 0CBOEHHUSI 0CHOBHOIA
0o0pa3oBaTeJIbHOM MPOrpaMMbI CpPeJHero 001ero 00pa3oBaHus

JleMoHCTpUpOBaTh Ha IpuUMEpax poidb U MecTo (U3UKU B
(OopMHpPOBAaHUK COBPEMEHHOW HAay4YHOH KapTUHBI MHpa, B Pa3BUTHH
COBPEMEHHOM TEXHUKU M TEXHOJIOTMH, B MPAKTUYECKOU JEATEIBHOCTH

JIO/IeH, IETOCTHOCTD M €JJMHCTBO (PU3MYECKON KapTHHBI MUpa

11.2

Y4uThIBaTh IPaHULIbI MPUMEHEHUS! W3YUYEHHBIX (DU3MUECKUX MOJENei:
TOYEYHBIH 3JEKTPUUECKUI 3apsf, siAepHas MOJEIb aroMa, HyKJIOHHAas

MOJACJIb aTOMHOTI'O dApa IIpHu PCHICHUU (1)I/I3I/I‘ICCKI/IX 3aJ1a4

11.3

PacnioznaBate (msudeckne sBieHUs (NMPOIECCH) W OOBSICHITH UX HA
OCHOBE 3aKOHOB  DIIEKTPOAMHAMUKM H  KBAHTOBOM  (DU3UKHU:
ANIEKTPUYECKAsl TPOBOAUMOCTh, TEIUIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE JIEHCTBUSA TOKa, B3aUMOJCUCTBHE MarHuTOB,
DIIEKTPOMArHUTHAST WHIYKIMS, JEHCTBHE MATrHUTHOTO TIONS Ha
MPOBOJHUK C TOKOM H JBWKYIIMIHCS 3apsij, JJICKTPOMArHUTHBIC
KoJeOaHWs W BOJHBI, MPSMOJIMHEHHOE pACIpPOCTPpAHCHUE CBETA,
OTpaXeHWE,  TpeoOMIICHWe, UHTeppepeHums, audpakous U
HOJIIpU3allMsl CBETa, AMCIEpPCUs] CBeTa, (OTOAIEKTpUUECKU 3¢ deKkT
(dpotoaddekr), cBeTOBOe MaBICHHE, BO3SHHUKHOBEHHE JIMHEWHYATOTO
CIIeKTpa aTroMa BOJOpPOJAA, CCTSCTBCHHas M  HCKYCCTBCHHAS

PAaaAOaKTUBHOCTD

11.4

OnucelBaTh  HU3yYeHHBIE CBOMCTBA  BEIIECTBA  (IEKTPUYECKHE,
MarHuTHBIE, ONTHUYECKHE, DJIEKTPUUECKYI0 ITPOBOAUMOCTD Pa3INYHBIX
Cpel) U DJEKTPOMAarHUTHBIC SBJIECHUS (IIPOLIECCHI), HCHOJB3YS
¢u3znyeckre  BEIMYMHBL  DICKTPUYECKHH  3apsl, cuja  TOKa,
AIIEKTPUUYECKOE  HANPSIKEHUE,  JJIEKTPUUYECKOE  COINPOTUBIICHHE,
pa3HocTh noteHuuanos, DJIC, pabora Toka, MHIYKIUS MarHUTHOT'O
nosid, cuiaa Awmnepa, cuia JlopeHIa, HMHIYKTMBHOCTH KaTyILKH,
DHEPrusl AIEKTPUUYECKOTO M MATrHUTHOIO MOJEW, MEepUoJl U YacToTa
KoJieOaHui B KoJeOaTeIbHOM KOHTYpE, 3apsil U CHJIa TOKAa B IpOLIecce
FapMOHMYECKUX IEKTPOMATHUTHBIX KoJebaHui, boxycHoe
pacCTosiHME W ONTHUYECKas CWJIa JIMH3bI; MPU OMNHCAHUU IPABUIIBHO
TPaKkTOBaTh (PU3MYECKUH CMBICI HUCIOJB3YEMBIX BEJIMYMH, UX
0003HaueHUsT M E€IUHUIIBI; YKa3blBaTh (OPMYJIbI, CBS3bIBAIOIINE

JaHHYIO (i)I/ISI/I‘IGCKYIO BCJIMYMHY C APYTUMU BEINYNHAMUA




11.5

OnuceiBaTh HU3YyYCHHBIC KBAHTOBBIC ABJICHUSA U MPOLCCCHI, UCIIOJIb3YA
(I)I/ISI/I‘-IGCKI/IG BCJIMYHHBL: CKOPOCTb J3JICKTPOMAIHUTHBIX BOJIH, JJIMHA
BOJIHBI MW 4YaCTOTa CBCTA, BSHCPIUA U HUMIIYJIBC (bOTOHa, nepuon
nojypacmnajga, OSHCPrusgd CBA3M ATOMHBLIX AACP; HIpU OIMMCAHHUU
IMPaBUJIbHO TPAKTOBATH (1)I/I3I/I‘~I€CKI/II71 CMBICJI UCITOJIB3YCMbIX BCIIMYUH,
nXx 0003HAYEHHUS U CAWHUIBI;, YKa3bIBATb (i)OpMYJIBI, CBA3BIBAKOIIIUEC
JaHHYIO (1)I/ISI/III€CKYIO BCJIMYMHY C APYTMMU BCIMYUHAMU, BBIYUCIIATH

3HaYeHUE (PU3NUECKON BEITUYUHBI

11.6

AHanu3upoBaTh (GHU3UYECKHE MPOIECCHl M SBICHUSA, HCIOIb3YS
¢usznyeckre 3aKOHbl M OPUHOUOBL  3akoH Oma,  3aKOHBI
MOCJIEJIOBATEIPHOTO M MAapajUIeIbHOrO COCJAMHECHHUS IMPOBOIHHUKOB,
3akoH J[xoyns — JleHIa, 3aKOH 3JIEKTPOMArHUTHON WHAYKIMH, 3aKOH
NPSIMOJIMHEIHOTO PAaCIPOCTPAHCHHUsI CBETA, 3aKOHBI OTPAYKEHHS CBETA,
3aKOHBI  TIPSJIOMJICHHS  CBETa, YypaBHEGHHWE OUHINTEWHA  JUIs
doTtorddexra, 3aKOH COXpaHEHUS DHEPrUU, 3aKOH COXpaHEHUs
UMITyJIbCa, 3aKOH COXPAHCHHS DJICKTPUYECKOro 3apsijia, 3aKoH
COXpaHEHHUS  MAacCOBOrO  YHWcCJa, THoCcTylaTel bopa, 3akoH
paJiMOaKTUBHOIO pacrhaja, Mph OSTOM pa3idyaTh CJIIOBECHYIO
(bOopMyIHPOBKY 3aKOHA, €r0 MAaTEMATHUECKOE BBIPAXKCHUE M YCJIOBHS

(rpaHuLBl, 06JACTH) TPUMEHUMOCTH

11.7

OHpeI[CJ'IHTB HampaBJICHHUC BEKTOpa HWHAYKIHMHM MArduTHOI'O I10JIA

IMPOBOJHHKA C TOKOM, CHUJIbI AMnepa H CHUJIbI HopeHua

11.8

CtpouThb ¥ ONWCHIBATH HM300pa)K€HHWE, CO3JaBaEMOE IUIOCKUM

3€pKaJIOM, TOHKOW JINH301

11.9

BBIMONTHATE 9KCTIIEPUMEHTHI TIO0 MCCIIEIOBAHUIO (PU3NYESCKUX SIBJICHUN U
IIPOIIECCOB C MCITOJIE30BAHUEM IPSIMBIX M KOCBEHHBIX U3MEPEHHI; TIPU
aToM (GOpMYIHpOBaTh MpodieMy (3amady) W THIOTE3y Y4eOHOTo
9KCIIEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TPEIOKCHHOTO

060py,Z[OBaHI/I${, IIPpOBOAUTDH OIIBIT U Q)OpMYJ'II/IpOBaTB BBIBO/IbI

11.10

OC}’H_IGCTBJ'ISITB OpsAMBIC W KOCBCHHBIC H3MCPCHHA (1)I/I3I/I‘-ICCKI/IX
BCJIIMYMH, IIPU 3TOM BBIGI/IpaTB ONTHMAJILHBIM CIIOCO0 HU3MCPCHUA U

HCITIOJIB30BaTh U3BCCTHBHIC MCTOAbI OLICHKH HOFpCIHHOCTGfI I/IBMepCHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH C HCIIOJIB30BAHUEM
OpsIMBIX ~ M3MEPEHUN; TpH ATOM KOHCTPYHpPOBaTh YCTaHOBKY,
dbuKcupoBaTh pe3yNabTaThl MOJYYEHHOW 3aBHUCUMOCTH (PU3HYECKUX
BEJIMYMH B BUJE TaOMUIl U TpadUKoB, JIeJaTh BBIBOABI MO PE3yJIbTaTaM

HCCIICAOBAHUA

11.12

Cobniomath mnpaBwia Oe3omacHOro Tpyda MpU  MNPOBEACHUH




UCCIIEeIOBAaHMM B paMkKax ydeOHOro OJKCIHEpUMEHTa, YueOHO-
UCCIIEeIOBATEIbCKON M MPOEKTHOM NESTENbHOCTH C MCIOIb30BaHUEM

U3MEPHUTENBHBIX YCTPOUCTB U Ja00paTOpHOro 000pyI0BaHUS

11.13

Pemate pacué€rHeie 3amaun ¢ SBHO 3aJJaHHOW (PU3UUECKOW MOJEIIBIO,
UCIIOIB3Yysd (U3MYECKUE 3aKOHbI W TPUHIMIIBI, Ha OCHOBE aHaju3a
YCJIOBHS  3alayd  BBIOMpAaTh (PU3MYECKYI0 MOJCNb, BBIACIATH
bu3nyeckre BeTUUYUHBI U (POPMYIIBI, HEOOXOAUMBIC IS €€ peIIeHHUs,
MIPOBOJIUTH PAcUY€Thl U OLICHUBATh PEabHOCTH MOTYYEHHOTO 3HAYCHUS

¢bu3nUeCKOi BETMYMHBI

11.14

Pematp  KaudecTBEHHBIE 3a/1a4H: BBICTpanBaTh JIOTUYECKH
HENPOTUBOPEUYUBYIO LEMOYKY PACCYXKIAECHHUN C OMOPOM HA U3YyUYCHHBIC

3aKOHbI, 3dKOHOMCPHOCTHU 1 (1)I/I3I/I‘ICCKI/I€ SABJICHUSA

11.15

Hcnonb3oBaTh MpH  pelIeHHMM Y4eOHbIX 3aJad  COBPEMEHHBIE
UH(POpPMAIIMOHHbIE TEXHOJOTUM sl TOMCKa, CTPYKTYpPHUpOBaHUS,
UHTEpIpeTallui M TPEeJACTAaBICHHUs y4eOHOM W Hay4HO-TIOMYJISIpHON
UH(pOpMAIIMH, MOJYYCHHON M3 Pa3IMYHbIX MCTOYHHUKOB; KPUTHUECKU

AHAJIM3UPOBATH ITOJTYyHYaCMYIO HH(bOpMaLIHIO

11.16

OOBSCHITH TPUHITUIIBI JEWCTBUSI MAIIMH, MPUOOPOB M TEXHHUYECKUX
YCTPOMCTB; pa3zjinuaTh YCIOBUS WX O€30MacHOTO HCIOH30BAHUS B

MOBCEIHEBHOU KU3HU

11.17

[IpuBOANTE TpUMEpPHI BKJIAJa POCCHUHCKHUX U 3apyOeKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIETO

MHpa, B pa3BUTHUC TCXHUKU U TEXHOJIOT Uit

11.18

Hcnonp3oBaTh TeopeTHueckue 3HAHUS MO (PU3UKE B MOBCEIHEBHOMN
KU3HU AJ1s obecrieueHust 6e30MacHOCTH NpU 00paIieHny ¢ npudopamMu
U TEXHUYECKUMH YCTPOWCTBAMH, Ui COXpPAaHCHUS 370POBbS H

COOJTI0ICHHST HOPM AKOJIOTHYECKOTO MTOBEJICHUS B OKPY KAIOIIEH cpelie

11.19

PaGoTare B rpymnme C BBITOJHEHHEM Pa3JIMUHBIX COLMAIBHBIX POJICH,
IUTAHUPOBAaTh  pabOTy  TpYIIbl,  PAalMOHAIBHO  PacIpesessTh
0053aHHOCTH ¥  IUIAHUPOBATh JICATEJIBHOCTh B  HECTaHIAPTHBIX
CUTyalMsX, aJCeKBaTHO OLICHMBATHh BKJIAJ KaXIOr0 M3 YYaCTHHKOB

IPYMIIBI B peIICHUE paccMaTpUBaeMOM poOIeMbl




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUA

10 KJIIACC

Kon
pa3aeia

Koa nposepsiemoro
3J1eMeHTa

IIpoBepsiemble 371eMEHTbI COIEePKAHUSA

OU3NKA U METOJ1bI HAYYHOI'O ITO3HAHUA

1.1

®usnka — Hayka o npupone. Hayunbie
METO/Ibl TO3HAHUA OKpY’Karouiero mupa. Poib
SKCIEPUMEHTa M TEOpUM B  MpoLecce

MO3HaHUS NPUPOBL. DKCIEPUMEHT B (PH3HKe

1.2

MopenupoBanue (Qu3MUECKUX SABICHUM U
npoueccos. Hayunele runoressl. @usndeckue
3aKOHBI M TE€OpPUU. ['paHUIBl IPUMEHUMOCTH
bu3nUeCcKuX 3aKOHOB. [TpuHIHn
cooTBeTcTBUA. Ponb u Mecto ¢usuku B
(GOpMHpPOBAHMM  COBPEMEHHOW  Hay4YHOM
KapTUHBI MHpa, B [IPaKTUYECKON

NeITeTbHOCTH JTIOICH

MEXAHUKA

#iHPari#KTHEMATHUKA

2.1.1

Mexaundeckoe nsuxkeHne. OTHOCUTEILHOCTD
MEXaHUUYECKOTr0o ABWKeHusa. CucreMa OTCUéTa.

Tpaekropus

2.1

[Tepemernienue, cKOpocTh (CPeaHssi CKOPOCTh,
MTHOBEHHasi  CKOPOCTb) U yCKOpPEHUE
MaTCpHaHLHOﬁ TOYKH, UX HNPOCKIMHU HAa OCH
CUCTEMBI KOOp/IMHAT. Crnoxenue

nepeMemeHI/Iﬁ H CI0XCHUC CKOpOCTGfI

2.13

PaBHOMEpPHOE u PaBHOYCKOPEHHOE
IPSAMOJIMHENHOE JBHJKEHHE. I'papuxu
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH,
YCKOpEHH, IIyTH 51 IepeMELICHUS

MaTepHaIbHON TOUKH OT BpEeMEHU




CBobOoaHOe nageHue. Y CKopeHrue CBOOOIHOTO

nagcHusa

KpuBonuneiliHoe aBwxeHue. PaBHOMepHoOe
JBUKEHUE  MaTepHajbHOM  TOYKH IO
OKPYXKHOCTH. YTJOBasi CKOpPOCTb, JIUHEWHAs
CKOpOCTb. [lepuon u 4acToTa.

LleHTpOoCTpEMUTENIBHOE YCKOPEHHE

2.1.6

Texauueckue ycTpoiicTBa: CIUIOMETD,
JBUYKEHHE CHApsJOB, LEMHbIE U PEMEHHbIC

nepeaayn

2.1.7

IIpakTuyeckue paboTHI. N3mepenue
MIHOBEHHOM CKOPOCTH. Hccnenosanue
COOTHOIIEHUS MEXAY IyTSAMH, IPONICHHBIMU
TEJIOM  3a  IOCIEAOBAaTECIIbHBIE  PaBHBIE
IIPOMEKYTKH BPEMEHHU IIPU PAaBHOYCKOPEHHOM
JIBIKCHUM C HAYaJIbHOM CKOPOCTBIO, PABHOM
HyJII0. MI3ydeHne IBUKEHUS IapuKa B BI3KOU
KUIKOCcTH.  M3yyeHue  nBHXKEHUA — Tela,

OpOILIEHHOI'0 TOPU30HTAIBLHO

2.2

##Parf## IMHAMUKA

2.2.1

[TpuHIIMT OTHOCHUTEJLHOCTHU I'amumes.
IlepBbiii 3akoH Hprorona. HWHepuuanbHble

CHUCTEMBI OTCUETA

222

Macca tena. Cuna. IlpuHuun cyneprno3uiuu

CHUJI

223

Btopoii 3akon HproToHa ajisi mMaTepuaibHOU
TOYKM B MHEPLHAJIBHOM CHUCTEME OTCUYETA
(UCO). Tperuit 3akoH HeloTona mis

MaTCpHUAJIbHBIX TOYCK

224

3akoH BCeMUpPHOTo TsroTeHus. Cumia TSKECTH.

ITepBas kocMuueckas ckopocTb. Bec Tena

225

Cuna ynpyrocru. 3akoH ['yka

2.2.6

Cuna tpenusa. Cyxoe Tpenue. Cuna TpeHHs

CKOJIbKCHUA n CHuJla TPCHUA ITOKOA.

Koadpunment tpenusi. Cuna conpoTHBICHUS




IIpu ABUXKCHUU TCJIa B JKUAKOCTU HUJIM Ta3€

2.2.7

HOCTyrIaTeJ'IBHOG U BpallaTCJIIbHOC IIBWIKCHHC

a0CoNIOTHO TBEPIOTO TeNa

2.2.8

MOMEHT CHJIBI OTHOCUTEJIBHO OCH BpAICHUS.
IIne4o cumnel. YcioBUs paBHOBECUs TBEPAOIO

tena B UICO

229

TexHuuyeckue yCTpOﬁCTBaZ MNOAUIMITHHUKH,

JABHUKCHHUEC UCKYCCTBCHHBIX CIITYTHHKOB

2.2.10

[TpakTnueckue paborbl. M3yueHnue IBMKEHUS
Opycka 110 HAKJIOHHOW IIOCKOCTH TIOJ
neficTBueM Heckonbkux cui. HcciemoBanue
3aBUCUMOCTU CUJI YIPYTOCTH, BO3HUKAIOIIUX
B JedopMHpPyEeMOil TpYyXHHE MU PE3NHOBOM
oOpasiie, OT BEIMYMHBI WX JedopMalvu.
HccnenoBanue yciioBHil paBHOBECHS TBEPIOTO

TCJIa, UMCIOIICI'O OCh BpalllCHUSA

23

#H#HPari##3AKOHDBI COXPAHEHNS B MEXAHUKE

NMiynsCc  MaTepuasbHOM TOYKHM, CHUCTEMBI

2.3.1 MaTepuajabHbIX ToOueK. Mmmynbc cunsl u
U3MEHEHHE UMITyJIbca Tella
30 3akoH coxpaHeHuss wumnyiasca B HCO.
o PeakTuBHOE 1BHXKEHME
233 PaGora cunbl
234 MOUIHOCTB CHUJIBI
535 Kunerunueckas sHeprus MaTepuaibHON TOUKH.
o Teopema 0 KUHETHUECKOW SHEPIUU
[TorenumansHas sHeprus. IloTeHuumanbHas
Yy SHEPIUs yIpyro ne(popMUPOBAHHON
o npyXunbl. [loTeHIManbHAsE SHEPrUs Tena
BOJTM3M TTOBEPXHOCTH 3eMITH
[loTeHumanpHBIe W HEMOTEHUIUATBHBIE CHIIBL.
37 Csi3b palOOThl HEMOTEHIMAJIBHBIX CHII C

HN3MCHCHHMCM MEXaHUYeCKOH QHCPIUun

CHUCTCMbI TCII. 3akoH COXPaHCHHUA




MEXaHUYECKOU YHEPTUU

2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHUS
3.9 TexHuyeckne yCTpOMCTBA: JIBUKEHHE PAaKET,
o BOJIOMET, KOIIEP, IPYKUHHBII UCTOJIET
[IpakTrnyeckue paborel. M3ydeHue cBs3u
2310 CKOpOCTEH Tel IpH HEYNpyroM ynape.

HccnenoBanue CBsA3H pa6OTLI CHJIbI C

H3MCHCHHEM MEXaHHUYECKOM OHCPIUuM TCJla

MOJIEKVYJISIPHASA ®U3UKA U TEPMOJINHAMUKA

3.1

##Par###OCHOBBI MOJIEKY JIIPHO-KUHETUYECKOU TEOPUU

3.1.1

OcHoBHbIE MOJIOKEHHUS MOJIEKYJISIPHO-
KUHETHUYECKON TEOpHUH. BpoyHoBckoe
neukenue. Juddysus. Xapakrep ABUKEHUS U

B3 aHMOHGﬁCTBHH qaCTHIl BCIICCTBA

3.1.2

Mopnenu CcTpoeHHMs Ta30B, KUJIKOCTEH U
TBEPABIX Ted U  OOBSCHEHHE  CBOMCTB

BEIIIECTBA HA OCHOBE 3TUX MOJCICH

Macca MOIJICKYJIL. KommuecrBo BCIICCTBA.

ITocTtossHHas ABoraapo

TemnoBoe paBHOBecue. Temmneparypa u €€

n3mepenue. llkana temneparyp Llenscus

Mognens  upeanbHoro  rasa.  OcHoOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETHYECKOM

TCOPUHU UACAIBHOIO ra3a

AOcomnroTHas TemIieparypa Kak Mepa cpeaHen
KUHETHYECKOU OHEPTUHU TCIIJIOBOI'O ABUKCHUSA

yactul raza. [llkana remneparyp KenbBuna

3.1.7

VpaBuenne Knaneiipona — MeHjaeneesa.

3akoH JlanpTOHA

I"azoBbIe 3ak0HBI. M30mponecchl B uaeaaibHOM
rase ¢ MOCTOSHHBIM KOJWYECTBOM BEIECTBA:

u30TepMa, u30xopa, u3obapa

Texauueckue YCTpOICTBA: TEPMOMETD,

6apometp




3.1.10

[IpakTnueckue paboTel. M3mepeHue Macchl
BO3/yXa B KJacCHOW koMmHare. MccienoBanue
3aBUCUMOCTU MEXY NapaMeTpaMH COCTOSHHUS

Pa3speKCHHOTO I'a3a

3.2

OCHOBbI TEPMOJIMHAMHWKHA

3.2.1

TepMonnHamuyeckass cucreMa. BHyTpeHHsA
DHEPTHUsl TEPMOAMHAMUYECKOM CHCTEMBI H

CHOCOOBI €€ M3MEHEHUST

322

KonuuectBo Temnorel u paboTta. BHyTpeHHss

OHCPIUust OAHOATOMHOI'O HACAJIbHOI'O I'a3a

3.23

Buael Temonepenadn: TEIIIONPOBOAHOCT,
KOHBEKIIMS, M3IydyeHHe. TermoéMKOCTh TeJa.
VYienpHas TeINIOEMKOCTL BelllecTBa. Pacdér

KOJIMYCCTBA TCIIOTHI ITPU TCIIONEpEaaydc

324

IlepBblii 3aKk0H TepMOAMHAMUKU. [IpuMeHeHnune
MEPBOro 3aKOHa TEPMOJAMHAMUKHU K
n3omnporeccam. ['padpudeckas nHTEpIpEeTaIMs

paboTHI Taza

325

TemnoBble MamuHbl. [IpuHUIMNBI IEUCTBUS
TeTuIoBbIX MamuH. [IpeobpazoBanus >HEPruu
B TEIoBbIX MamuHax. Koaddumment
nojesHoro gaevcreus  (manmee —  KIIJI)

teroBoil Mamuubl. [{ukn Kapuo u ero KI1J]

3.2.6

Bropon 3aKOH TEPMOJAVNHAMUKH.
HeoOpaTtumocTs  mIporeccoB B IPUPOJE.
TemoBble JIBUTaTEIH. DKooruyeckue

po0JIeMbI TETIJIOIHEPIeTUKU

3.2.7

TexHuueckue yCTpOMCTBa: JIBUraTelb
BHYTPEHHETO CropaHus, ObITOBOM

XOJIOAUJIBHUK, KOHAUIUOHED

3.2.8

[Tpaktrueckue padotrsl. 3Mepenue yneiabHOR

TEIIOEMKOCTH

3.3

###Par#H### Al PEIATHBIE COCTOSAHNA BEILIECBA. ®A30BbIE

INEPEXO/1bI




3.3.1

[TapooGpa3zoBanue u konaeHcauus. Mcnapenue
u KUIICHUE. V nenbHas TEIJI0Ta
napooOpa3oBaHMsl. 3aBUCUMOCTb TEMIIEPATYPbI

KHIICHUA OT JAaBJICHUA

332

AOconIoTHAasT W OTHOCUTENIbHAs BJIAKHOCTH

Bo3ayxa. Hacelennslit nap

333

Teépnoe TeJO. Kpucrannmyeckue u
amopdHble Tena. AHM3OTPONHS  CBOICTB
KPHCTAJLIOB. Kunkue KPHUCTAJIIBL.

CoBpemeHHbIE MaTepUaIb

334

[InaBnenue u KpucraumMsanus. Y JIeJbHast

Teruiora riasnerns. Cyomumanus

335

ypaBHCHI/Ie TEIJIOBOTO OajaHca

3.3.6

TexHuueckue yCTpOWCTBa: TUTPOMETP H
NICUXPOMETpP,  KaJOPUMETpP,  TEXHOJIOTUH
MOJIyYEHHUS COBPEMEHHBIX MaTEpHaJOB, B TOM

YHUCJIC HAHOMATCpUaJIOB, U HAHOTCXHOJIOTUH

3.3.7

[TpakTHnyeckue paboTHI. W3mepenue

BJIQA)KHOCTHU BO31yXa

SJIEKTPOANHAMUKA

4.1

###HPari## O JIEKTPOCTATHUKA

4.1.1

DneKTpu3anus Tes. DIeKTprudecKui 3apsa. Jlsa

BHUJA SJICKTPUYCCKUX 3apAI0B

4.1.2

[TpoBogHUKM, JUBJIEKTPUKH u

MMOJIYIIPOBOAHUKHU

4.1.3

3aKOH COXpaHEHUs MEKTPHISCKOT0 3apsiaa

4.1.4

B3aumopneiicrue 3apsaoB. 3akon Kynona

DIIEeKTpUYECKOe oJie. Hanps>x€HHOCTB
3JIEKTPUYECKOTO oJIA. [TpuHIIMO
cynepno3uuuu.  JIuHMM  HanpsHKEHHOCTH

OJICKTPUYCCKOTO ITOJIsA

4.1.6

PaGota cma  2MEKTPOCTATHYECKOTO  MOJISL.

IMoteunuan. PasHocTs NOTEHIINAIOB

HpOBO[[HI/IKI/I U OUBJICKTPUKHW B MOCTOAHHOM




SJICKTPUUICCKOM I1I0JIC. I[I/IBJIGKTpI/I‘-IeCKaSI

POHHUIIAEMOCTh
DNEeKTPOEMKOCTb. Kongencarop.
4.1.8 ONEeKTpPOEMKOCTh IIJIOCKOrO0  KOHJIEHcATopa.
OHeprus 3apsyKeHHOT0 KOHJEHCaTopa
TexHuyeckue  yCTpOMCTBAa:  JJIEKTPOCKOIL,
419 AIIEKTPOMETP, IJEKTpOCTaTUYecKas 3alluTa,
o 3a3eMJICHHE JIEKTPOIpUOOPOB, KOHAEHCATOP,
KCEPOKC, CTPYUHBIN IIPUHTEP
41.10 [IpakTHueckue paboTHLI. N3mepenue

BHGKTpOéMKOCTI/I KOHACHCATOpa

4.2

##Par###TIIOC TOSIHHBIN DJIEKTPUYECKHI TOK. TOKU B

PA3JIMYHBIX CPEJJIAX

VcaoBus CyeCTBOBAaHUA IIOCTOAHHOI'O

4.2.1 aNeKTpUuyecKoro Toka. Mcrounuku toka. Cuna
ToKa. [IocTOsSHHBIN TOK
422 Hampsoxkenue. 3axkon OMa 11 ydacTka LEnu
423 DJIEKTPUYECKOE CONPOTUBICHHUE. Y ACIBHOE
o CONPOTHUBIICHNE BELIECTBA
424 [TocnenoBarensHoE, napajuiesibHOE,
o CMEIIaHHOE COSIMHEHHUE MPOBOJHUKOB
Pabota snexrpudeckoro Toka. 3akoH JKoyis
4.2.5
— Jlenma
4.2.6 MONIHOCTB 3JIEKTPUUYECKOT O TOKA
anekTpoaBwxkymas cuia (manee — I/C) u
42 BHYTPEHHEE CONPOTHBIICHME WCTOYHUKA TOKA.
=1 3akon Oma amd TONHOW  (3aMKHYTOM)
aneKTpuueckoil nenu. Koporkoe 3amblkaHue
DOneKTpOoHHAs MIPOBOAUMOCTD TBEPIBIX
Y METAJJIOB.  3aBUCUMOCTb  CONPOTHUBIICHUS
o METaJIOB oT TEMIEPATypBHI.
CBepxnpoBOIUMOCTh
429 OnekTpuueckuii Tok B Bakyyme. CBolicTBa

NIEKTPOHHBIX ITyYKOB




4.2.10

[onynpoBonuuku. CoOCTBEHHAsI U IPUMECHAS
IIPOBOIMMOCTh MOJIYIPOBOAHUKOB. CBOMCTBa

p-n nepexoa. [loaynpoBogHIKOBbIE TPHUOOPHI

4.2.11

ONEeKTpUYECKUi  TOK B 3JIEKTPOJIMUTaX.
ONeKTpoIMTHYECKast JMCCOLMaLus.

DnekTposm3

4.2.12

DNEeKTPUYECKUI TOK B rasax.
CaMOCTOATENbHBIET W HECAMOCTOSITEILHBIN
pa3psia. PaznuuHble TUIBI CAaMOCTOSTEIBLHOTO

pa3psana. Monunus. [lnazma

4.2.13

Texnuueckue YCTPOMCTBA: aMIIepMeTp,
BOJILTMETP, peocTar, HWCTOYHHMKU  TOKa,
JNIEKTPOHArPEBATEIBHbBIE puOOpBI,
3IIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP
COIIPOTHBIICHHS, BaKyyMHBIN U0,
TEPMHUCTOPBI u ¢doTope3nucTopsl,

HOJ'IyrIpOBO,I[HI/IKOBHﬁ Ano1, raJilbBaHHKa

4.2.14

IIpaxkTuueckue paboTHI. N3yyenune
CMEIIIaHHOI'O COEAMHEHUS PE3UCTOPOB.

WN3mepenne OJIC ucrouHuka TOKa M €ro
BHYTPEHHET0 compoTuBieHus. Habmonenue

AICKTPOJIU3a

11 KVIACC

Kon Koanposepsiemoro
pa3aena JJIEMEHTAa

HpOBepﬂeMbIe 3JTEMEHTHBI COACPKAHUA

4

SJIEKTPOANHAMMUMKA

##HPartH#M AT HUTHOE I1OJIE. QJIEKTPOMATHUTHAA MHAYKIWA

43.1

IlocTosuunple Maruutesl. B3aumojaeincTBue

IIOCTOAHHBIX MarHuTOB

4.3

432

MarautHOoe moisie. BekTop MarHuUTHOU
vHAYKUMM.  [lpuHoMn — cynepno3uuumu.
Jluaun MarHuTHOM wWHAYKIMU. KapruHa

JUHUM  MarHUTHOM  MHAYKLUMM  TIOJIA




IIOCTOAHHBIX MarHuTOB

MarautHoe mosieé IPOBOJHHKA C TOKOM.
Kapryuna nuaMii moss JUIMHHOTO IPSIMOTO

IIPOBOAHUMKA HW 3aMKHYTOI'O KOJBIEBOIO

433 NPOBOJHHMKA, KATYIIKH C TOKOM. OIIBIT
Opctena. BaumonelicTBrue MPOBOJHUKOB C
TOKOM
434 Cuiia Amniepa, €€ MOlyJib U HAIIPABJICHHE
Cuna JlopeHia, €€ MOyJIb U HampaBIICHHE.
JIBr>keHue  3apsyKEHHOW — 4YacTHIbl B
433 OJTHOPOJHOM MarHuTHoMm moje. PaGora
cuibl JIopeHna
4.3.6 SIBneHue 3MeKTPOMArHUTHON MHTyKIIUU
437 [ToTok BekTOpa MarHUTHOW UHAYKIIUU
OC unaykuuu. 3aK0H 3J€KTPOMarHUTHOM
4.3.8 nHykn Papanes
BuxpeBoe nanexkrpuueckoe mnoine. IC
WHIYKIUU B TPOBOJHUKE, IBUXKYIIEMCS
439 MOCTYNAaTEIbHO B OJHOPOJIHOM MAarHUTHOM
nose
4.3.10 [IpaBuno Jlenna
NHayKTUBHOCTD. SIBI€HHME CaMOMHIYKIIHH.
4311 OJ1C camounaykimu
DHepruss MarHUTHOTO TIOJSI KaTyIIKd C
4.3.12
TOKOM
4.3.13 DIIeKTpOMarHUTHOE T0JIe
TexHuyeckue  yCTpOWCTBA:  IOCTOSIHHBIE
MarHuThI, AMEKTPOMArHHTHI,
4.3.14
AIIEKTPO/IBUTATENb, YCKOPUTENHN
AJIEMEHTAPHBIX YaCTHII, UHIYKIMOHHAS TIeYb
[IpakTrueckue paboTHLI. Nzyuenue
4315 MarHuTHOTO TIONIsI KAaTyImIKd C TOKOM.

UccnenoBanme neiicTBUS HOCTOSHHOIO

MarHuTa Ha paMKy ¢ TokoM. MccnenoBanue




SABJICHHUA BHGKTpOMaFHI/ITHOI\/II HWHAYKIUN

KOJIEBAHU 1 BOJIHBI

5.1

##HPartH#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHUA

5.1.1

KonebarensHass cuctema. CBoOOmHBIE
kosiebanus. ['apMoHMYECKHEe KOJIeOaHUs.
[lepuon, wuacrora, ammauryga u ¢asza

KOJIEOaHUH

5.1.2

[IpyxuHHBIN MasTHUK. MaTemarudeckuid

MasTHHK

5.1.3

VYpaBHEHHE TapMOHHUYECKHX KOJICOAaHUH.
Kunemaruueckoe u JTUHAMHYECKOE

omnucaHue KojiebaTeIbHOro JBUXKCHUA

5.14

[IpeBpanienue SHEpPruu npu
TapMOHUYECKMX  KOJEOAHHUSX. CBs3b
aAMIUINATY 1B KoJieOaHu i HCXOHOU
BEJIMYMHBI C aMIUIMTyAaMH KojeOaHui e

CKOPOCTH M YCKOPEHHUSI

5.1.5

Konebarenpupiii  koHTYp.  CBOOOIHBIC
AIIEKTPOMArHUTHBIE KoJe0aHus B
UIeaNTbHOM  KOJNeOaTenTbHOM  KOHTYDE.
Amnanorus MCXKOY MCXaHUYCCKUMHN n
ANIEKTPOMAarHUTHBIMU KOJICOaHHUSIMU.

®opmyna Tomcona

5.1.6

3akoH COXpPaHCHUA DHEPrunM B HACATIBHOM

K0JIe0aTeIbHOM KOHTYpPC

5.1.7

BbIHyX/1IeHHBIE MEXaHUYECKHE KOJIeOaHus.
Pe3onanc. Pe3onancHas KpHBasi.
BeiHyXICHHBIE JJIEKTPOMArHUTHBIE

KoJieOauus.

5.1.8

Ilepemennsiii  TOok.  CuHYCOMAAIbHBINA

IIEPEMEHHBIN TOK.

5.1.9

MoiuHoCTh [IEPEMEHHOI0 TOKa.
AMIIMTYJHOE M JIEHCTBYIOIIEE 3HAYCHME

CHJIBI TOKAa U HAITPSHDKCHUA




5.1.10

Tpaucdopmarop. [IpousBoacrso, nepenaua
U noTpeOsIeHHe 3JIeKTPUUIECKOW SHEPTUML.
OKOJIOTUYECKUE PUCKH IIPU NPOU3BOJCTBE
IEKTPUUECKON SHEPIUH. Kynsrypa
UCIIOJIb30BAHUSA NIEKTPOIHEPIUU B

HOBCEIHEBHOU KU3HU

5.1.11

Texnuueckue ycTpoiicTBa: ceiicMorpad,
BIEKTPUUYECKUI 3BOHOK, JIMHUAN

aNIeKTporiepeayd

5.1.12

[lpaktrueckue pabotel. MccnenoBanue
3aBHCHMOCTH MEpHOJa MajbIX KoJjeOaHUH
Ipy3a Ha HUTH OT JUIMHBl HUTHU U MAacChl
rpy3a. MccienoBanue nepeMeHHOro TOKa B
LEeNU W3 TOCJEeI0BATEIbHO COEINHEHHBIX

KOHACHCATOPA, KaTYIIKH U pE3UCTOPa

5.2

#HPart#MEX AHUYECKUE U OJIEKTPOMATI'HUTHBIE BOJIHBI

5.2.1

Mexannueckue BOJTHBI, YCIOBHS
pacupocrpanenus. Ilepumon.  CkopocTb
pacmpocTpaHeHus W JJUHA  BOJIHBL

HonepeqHHe " NPOAOJIbHBIC BOJIHBI

522

###Par### Nnrepdepenums u mudpakiust

MCXaHHNYCCKHUX BOJIH

523

3Byk. CKOpOCTh 3ByKa. I pOMKOCTBH 3ByKa.

Bricora Tona. TemOp 3Byka

524

DJIEKTPOMAarHUTHBIE  BOJHBL. Y CJIOBUSA
WU3Jy4YEHUS  DJICKTPOMArHUTHBIX  BOJIH.
B3aumnas opuenranus Bekropos E, B u v

B E)J'IGKTpOMaFHI/ITHOI\/JI BOJIHC B BAKyyM€

525

CBoiicTBa  2JIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHUE, MPEIOMIICHHE, TMOJSIPU3AIH,
mudpaknus, wuHTepdepeHuus. CKOPOCTh

QJICKTPOMArdMTHLHIX BOJIH

5.2.6

[lIxama 3JIEKTPOMATHUTHBIX BOJIH.
[IpumeHeHNEe SIEKTPOMArHUTHBIX BOJH B

TEXHUKE U OBITY




5.2.7

[lpuHIUOBl PAagUOCBA3M M TEICBUACHUS.
Paguonokanus. DIEeKTPOMarHuTHOE

3arps3HEHUE OKPYKaroIeh cpeibl

5.2.8

TexHu4yeckue yCTpOMCTBA: MYy3bIKaJbHBIC
MHCTPYMEHTHI, yJIbTpa3ByKOBas
JUAarHOCTMKAa B TEXHUKE M MEIULHUHE,
pamap,  paguONpPUEMHMK,  TEIEBU3OD,

aHTeHHa, Tenepon, CBU-neun

53

##HParfH#OIITUKA

5.3.1

[IpsmonuHeliHOE pacnpocTpaHEeHHE CBETa

B OJHOpoAHOM cpene. Jlyu cBera

532

OtrpaxkeHue cBeTa. 3aKOHbl OTPAKEHUS
ceera. [locTpoenne m300paKeHHU B IIOCKOM

3epKaiie

533

[penomienue cBera. 3aKOHBI TPETOMIICHHS
CBeTAa. AOCOIIOTHBII IOKa3areb

IpCIOMIICHUA

534

Iomxoe BHYTPEHHEE OTpaKEHHE.
[IpenenbHBIA yroa MOJHOTO BHYTPEHHETO

OTPpaAXKCHUA

535

Hucnepcust  cBera. CHOXHBIM — cocTaB

Ocnoro ceeTa. I{Bet

53.6

Colupatoniiue W paccerBaOMINE JIMH3BL.
Tonkas nuH3a. POKYCHOE pPAcCTOSTHUE U
ONTUYECKasl  CUJla  TOHKOW  JIMH3BL
[MocTpoenune n300paxeHN B COOMPATOIITUX
U pacceMBaromux JmH3ax. Dopmyna
TOHKOM JIMH3BI. YBEIWYeHHE, OaBacMoe

JIMH30U

5.3.7

[Ipenensl TPUMEHUMOCTH T'€OMETPUUECKOI

OIITUKH

5.3.8

HNutepdepennmss  cBera.  KorepeHTHbIe
HUCTOYHUKH. VYcenoBus HAOIIOICHUS
MaKCUMyMOB u MHWHUMYMOB B

UHTEePPEPEHIIMOHHON KapTUHE OT JBYX




CI/IH(l)aSHLIX KOIr¢pCHTHBIX UCTOYHUKOB

Judppakmus  cera.  JudpaxmuonHas

pemérka. YcinoBue HaOMIOJCHUS TJIABHBIX

5.3.9 MakKCHUMyMOB pu nageHUun
MOHOXpPOMaTHYECKOI O cBeTa Ha
T PaKIIUOHHYIO PEIIETKY
5.3.10 [Tonsipuzanms ceera
TexHudyeckue yCTpOMCTBA: OYKH, JIyIa,
(dboTroarmapar, NPOEKIMOHHBIN arapar,
5.3.11 MUKPOCKOTI, TEJIECKOII, BOJIOKOHHAS
OITHKA, T paKknOHHAS pelérka,
MOJIIPOU T
[IpakTuyeckue paboTHI. N3mepenue
s310 nokasarenst npeinomisieHus. VccnenoBanue

CBOMCTB  m300paXeHUH B  JIMH3aX.

HabGmronenue mucriepcuu cBeTa

DJIEMEHTHI CIIELIMAJIbHOM TEOPUM OTHOCUTEJILHOCTU

6.1

I'panuiel IPUMEHUMOCTH KJIACCUYECKOU
MEXaHHKHU. [TocTynarsr TEOpUHU
OTHOCUTEJIbHOCTH: MHBapUaHTHOCTb
MOZYJIsl CKOPOCTH CBETa B BaKyyMe,

MPUHIIUI OTHOCUTEIHLHOCTH DUHINITEHHA

6.2

OTHOCHTEIBLHOCTD OIHOBPEMCHHOCTH.
33M€I[JICHI/IC BPpEMCHU HW  COKpALICHUC

IUINHBI

6.3

DHeprus U UMITYJIbC CBOOOAHON YaCTHUIIbI

6.4

CBs3p Macchl C DHEPrUed W HMITYJIBCOM
CBOOOJHOM 4YacTHIBIL. ODHEPrusi IMOKOs

CBOOOJIHOI YaCTHUIIBI

KBAHTOBAS ®U3UKA

7.1

#i#Par###JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonbl. Popmyina [Inanka cBA3M dHEprun
¢boToHa ¢ ero yacToToil. ODHeprus u

UMIyJbC GoToHa




7.1.2

OtkpoiTHE U UccienoBanue Gpotorddexra.

OIIBITEI AT. Croinerosa. 3aKOHBbI

dbororddexra

7.1.3

YpaBHeHHe DOHHIIITEHHA IS

dhororddexra. «Kpacnas TPaHUIIA»

boToardhdexra

7.1.4

Hasmernue ceera. OnprTel [1.H. JIebenena

7.1.5

XUMHUYECKOE JIEUCTBUE CBETA

7.1.6

TexHuueckne yCTpoWcTBa: (HOTORIEMEHT,
¢doTonaTyuk, COJTHEYHast Oatapes,

CBETOIUOI

7.2

CTPOEHHUE ATOMA

7.2.1

Mogens atoma ToMmcona. OIBITEH
Pesepdopaa mo uccne10BaHUIO CTPOSHHUS

aTomMma. HnaHeTapHasI MOJACIb aTOMa

7.2.2

IlocTynarsl bopa. N3nyyenune u
norjiomenue  (OTOHOB MPHU  NEPEXojie
aToMa C OJHOTO YpPOBHSA DJHEPrMH Ha
npyroi. Buapl ciekrpoB. CniekTp ypoBHEN

SHEPruU aToMa BOJIOPOAa
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BomHoBrle cBoiicTBa 4acTull. BOJHBI ne
bpoins. KopnyckynsipHo-BoIHOBOM
nyanmu3M.  Jludpakius SJIEKTPOHOB Ha

KpucTajaiax

7.2.4

CroHTaHHOE U BBIHYXJICHHOC H3JTYyYCHHUC.

YCeTpoicTBO M MpUHIIAIT pabOTHI JJa3epa

7.2.5

TexHu4ecKkne yCTpOMCTBA: CHEKTPaJbHBIA
aHanu3 (CIEKTPOCKOI), Jla3ep, KBAaHTOBBIN

KOMIIBKOTEP

7.2.6

[IpakTtuueckue  paborel.  HaOmronenue

JIMHEWYaToro CIICKTpa

7.3

ATOMHOE A/1PO

7.3.1

Metoapl HaOMIONEHUS ¥ PETUCTpALUU

OJICMCHTAPHBIX YaCTUI]




7.3.2

OtkpeiTHE  paguOaKTUBHOCTH.  ONbITHI
Peseppopna mno onpeneneHuro cocraBa
paanoakTuBHOro m3iydeHus. CBoiicTBa
anb(da-, 6era-, ramma-u3nyudeHus. BiusHue

PAAOAKTHUBHOCTH HA KUBBIC OPTaHU3MbI

7.3.3

OTKpeITHE  TIPOTOHA W HEHUTpoOHA.
Hyxionnass monens snpa [eiizenbepra —
WBanenko. 3apsn sapa. MaccoBoe uucio

anpa. U3oTomnsl

7.3.4

Anbda-pacna. DNEeKTPOHHBIN "
TTO3UTPOHHBII OeTa-pacrma. [Mamma-
U3ITyYeHHE. 3aKOH  PagMOaKTUBHOTO

pacmnana

7.3.5

OHeprusi CBSI3M  HYKJIOHOB B  sJpe.

Snepusie cunbl. Jledexr Macco sapa

7.3.6

}I,IlepHBIe PCAKINH. Z[eneHHe n CHHTC3

aaep

7.3.7

S nepubrit peaxTop. TepmosnepHbIit
cunre3. IlpoGrembl W  HEPCHEKTUBBI
SIIEPHOM  DHEPreTUKU.  DKOJOTHYECKHE

ACIEeKTHI SIIEPHON SHEPTETUKH

7.3.8

OnemeHTapHble  4YacTHIbl.  OTKphITHE
IIO3UTPOHA. DyHTaMEHTAJIbHbIE

BSaHMOﬂeﬁCTBHH

7.3.9

TexHudeckue  ycTpoMCTBa:  JO3UMETD,
kamepa BunbcoHa, sAepHBIA peakTop,

aTomHas bomOa

7.3.10

[IpakTtuueckue pabotel. MccrnenoBanue
TPEKOB YaCTHIL (o TOTOBBIM

¢dotorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mnoro HebGa. CosBesams, sIpKHe

3Bé3I[BI, IJIAaHCTHBI, UX BUAUMOC ABUKCHUC

8.2

Conneunasg cucrtema. Ilnamersl 3eMHOU




rpynnsl.  IDia#eTel-rurantsl M UX
CIIyTHHKH, KapJMKOBBIE IUIAHETHl. Mable

Tena COJIHEYHOU CUCTEMEI

8.3

Comane, ¢dorochepa wu  armocdepa.

CoyiHeuHas aKTUBHOCTD

8.4

NcTtounuk sueprun ConHia u 3BE371

8.5

3BE31pI, MX OCHOBHBIE XapaKTEPUCTHUKHU:
Macca, CBETHMMOCTh, PaJMyc, TeMIlepaTypa,
ux B3aMOCBSI3b. Juarpamma
«CHEKTPATIbHBIA ~ KJIACC — CBETUMOCTBHY.
3BE€3/1pl  TUIABHOM  ITOCJIEJ0BATEJILHOCTH.
3aBHCUMOCTh «Macca — CBETUMOCTBLY» IS

3BE3/1 TJIABHOI ITOCJIE0BATELHOCTH

8.6

###Par###BuyTpeHHee CTpoeHHE  3BE3]L.
CoBpeMeHHbIE MIPEACTABICHUS 0
npoucXokaeHnn W dBoiorun ColHIA U

3BE3 /1. DTallbl )KU3HHU 3BE3]T

8.7

Mneunsiii  Ilyte — Hama ['anakTuka.
CnupanbHass ~ crpykrypa  l'amaktukwy,
pacnpeneneHue 3BE3A, rasa W IBUIM.
Tlonmoxxenne wu nBmkenne CoiaHoa B
lamaktuxe. Ilnockas u  chepuueckas

HOACUCTEMEI | allakKTUKHA

8.8

Tunel rajmaxkTuk. PaguorainakTukyn u

KBa3apsl. YEpHBIE ABIPHI B AAPaX TaJIaKTUK

8.9

Bcenennas.  Pacmiupenue — BceneHHOI.
3akon Xa0O06ma. Pasz0Oeranne TramxakTHK.
Bo3pact u paamyc BcenenHoi, Tteopus
bosbmioro B3peiBa. Mojenb  «ropsiuei

Bcenennoi». PennkroBoe nsnyuenue

8.10

Macmrabnas ~ cTpyktypa  BceneHHON.
Meraranakrtuka. HepeméHaple mpoOieMbl

aCTPOHOMHUU




YYEBHO-METOIUYECKOE OBECIIEYEHUE
OBPA3OBATEJIbBHOI'O IIPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YAEHUKA

» ®usuka, 10 knace/ Msikumes I'.41., Byxosues b.b., Corckuii H.H. non
penakuuei [laphentreBoit H.A., AkuinonepHoe o0miectBo «M3maTeascTBo
«IIpocBenienue»

1. I'.A. Msxumes, A.3. CunsakoB. @usuka 10 — Mexanuka, — yueOHUK 115
yriyonéanoro uzydenus ¢pusuku: M.: [Ipocsemenue, 2018.

2. T'.A. Msakumes, A.3. CunsikoB. ®uszuka 10 — MonekynsipHas pusuka, —
y4eOHHK JUIs yriyOsn€HHOoro uzydenus ¢usuku: M.: [Ipoceemenue, 2018.

3. I'.4. Msxkuiues, A.3. CunsakoB. ®uszuka 10 — DinekTpoauHaMuka, — y4eOHHUK
i yroryonénnoro usyuenus pusuku: M.: [Ipocsemenne, 2018.

4. ®usuka. 3agaunuk. 10-11ki.: mocobue st 001e00pa3zoBaTENbHBIX
yupexaenuii / A. I1. PeimkeBuu. — 14-e uzg., crepeorun. — M.: [poda, 2017.
5. IugaKkTHuecKuii MaTepruan MHOXUTCS (Ha KCEPOKCe) U3 yueOHO —

MCTOANYCCKOI'O KOMIUJICKTA JJISA YUUTCIIA.

METOAUYECKUE MATEPUAJIBI 1JIS1 YYUTEJIA
1. T'.A. Makumes, A.3. CunaskoB. ®u3uka 10 — Mexanuka,— y4eOHHUK IS
yriryonénnoro uzyuenus ¢pusuku: M.: [Ipocsemenue, 2018.
2. ' Msikumies, A.3. CunsakoB. @usuka 10 — MonexynspHas pusuka, —
y4eOHUK JuIs yrayOnéHnHoro uzyuenus gusuku: M.: [Ipocsenienue, 2018.

3. I'A. Msaxuies, A.3. CunsikoB. @u3uka 10 — DnekTpoauHaMuka, —



y4eOHUK JuIs yrayOnénHoro uzydenus gusuku: M.: [Ipocsemnienue, 2018.
4. llepenbman S.U. — 3anumarensHas ¢pusnka — M.: Hayka, 2015 T.

5. Kabapaun O.® — Cnpaounsie Matepuaiibl — M.: [Ipocsenienue, 2016.
6. B. A. llleBuoB — Pemmenue 3amau o ¢pusuke 10 kiacc, Bonrorpan:
Hwmxue - Bomkckoe kH. u3n-so, 2015.

7. ®usuka. 3agauauk. 10-11 ki1.: mocobue a1st 00111e00pa3z0BaTEIBLHBIX
yapexnennii / A.Il. PeimkeBud. — 14-e u3n., crepeotnmn. — M.: Jlpoda,
2017.

8. bypos B.A., Ka6anos O.®., Ceupunos B.1. — ®ponTansHbie
AKCIIepUMEHTaNbHbIE 3a1aHud 1o ¢usuke — M.: [IpocBemenue, 2017.

9. Jlezuna H.B., JIeBamioB A.M. — MHOrOypOBHEBBIE 33/]Ja4l C OTBETAMHU U
pemenusimu — M: u3a. Llentp Bnanoc, 2015.

10. Bonkos B.A. — IToypounsie pa3zpabotku mo ¢puszuke 10 — M.: JIpoda,
BAKO, 2015 .

11. DnextponHOE npminoxeHue Kk yueOnuky ['.5. Mskumiea, b.b.
byxosuesa, H. ®uzuka 10, DVD.

12. Manbko H. MynbetumMenuitneiii penerutrop +CD — ®Ousuka.

[onnsrit kypc 7-11 xmacesr — C-Ilutep, 2016.



U PPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETHU
HUHTEPHET

1. Enunas xomiekius nudpoBbIX 00pa30BaTeIbHBIX PECYPCOB
http://school-collection.edu.ru/catalog/pupil/?subject=30

2. OtkpblTas (pu3znKa
http://www.physics.ru/courses/op25part2/design/index.htm

3. T'azera «1 ceHTAOps»: MaTepuansl Mo PU3UKE
http://1september.ru/

4. dectuBanp negarorudeckux uaeil « OTKPhITHIA YPOK»
http://festival.1september.ru/

5. ®usuka.ru

http://www.fizika.ru

6. KM-mkona

http://www.km-school.ru/

7. DNEKTPOHHBIN YU4eOHHUK

http://www.physbook.ru/

8. Camas Oounbliast aneKTpoHHast Oubnuoreka Pynera. [louck kHur u
*)ypHanoB http://bookfi.org/

9. KomnbrorepHas yuebHas cpena «MHTepakTUBHAs HU3HKa»
No HazBanue caiita DIeKTpOHHBIN aapec

1. Komnekuus LIOP http://school-collection.edu.ru

2. Konnexknus «EctecTBeHHOHAayYHBIE SKCIIEPUMEHTH»: (hHU3UKA



http://experiment.edu.ru —

3. Mup dusuku: pusudeckuit axcrepumenT http://demo.home.nov.ru

4. CepBep xadeapsl oomieit puzuku ¢puzdaka MI'Y: puzndeckuii npakTHKyM
u geMoHcTpanuu http://genphys.phys.msu.ru

5. ¥Ypoxku no monekyisapHoi ¢usuke http://marklv.narod.ru/mkt

6. ®uszuka B anuManusax http://physics.nad.ru

7. UaTepueT ypoku http://www.interneturok.ru/distancionno

8. ®u3uka B OTKPBITOM Kojuteke http:// www.physics.ru

9. I'azera «®usuka» M3narensckoro moma «IlepBoe ceHTIOps»
http://fiz.1september.ru

10. Komnekiust «EcTecTBeHHOHAYUYHBIE DKCTIEPUMEHTHI»: (PU3HUKa
http://experiment.edu.ru

11. BuptyanbHblii METOIMYECKUN KaOWHET yuuTens (PU3uKu U aCTPOHOMUU
http://www.gomulina.orc.ru

12. 3agaun o ¢usuke ¢ pemenusamu http://fizzzika.narod.ru

13. 3anumarenpHas Gpu3nKa B BOIPOcax U OTBETAX: CAUT 3aCTyKEHHOTO
yuutens PO B. Enbkuna http://elkin52.narod.ru

14. 3aounas pusnko-TexHuyeckas mkoaa npu MOTHU
http://www.school.mipt.ru

15. Kabuner ¢usuku Cankr-IleTepOyprckoiif akaneMun moCTAUIIOMHOTO
negarorudeckoro oopazopanus http://www.edu.delfa.net

16. Kadenpa u naboparopust puzuku MHUOO http://fizkaf.narod.ru



17. KBaHT: HAyYHO-IOMYJISPHBIN PU3NKO-MATEMaTHy €CKHUI JKypHAI
http://kvant.mccme.ru

18. M opmaliioHHbIE TEXHOJIOTUH B IIpenoiaBanuu puauku: cat U. .
Owmunmnoso# http://ifilip.narod.ru

19. Knaccnas ¢usuka: cait yuntens ¢puszuku E. A. banaunoit http://class-
fizika.narod.ru

20. Kpatkwii cipaBounuk 1o ¢gusuke http://www. physics.vir.ru

21. Mup usuku: ¢uzndeckuit skcrepumeHT http://demo.home.nov.ru
22. ObpazoBarenbHbI cepBep «Ontuka» http://optics.ifmo.ru

23. O0yuaroniue TpEXypoBHEBbIE TeCThI O (pusuke: cait B. M. Perensmana
http://www. physics-regelman.com

24. Ounaitn-npeoOpazoBarens equHul u3mMepenus http:// www.decoder.ru
25. PernoHabHbBIN EHTP OTKPHITOrO (PU3UUECKOT0 00pa30BaHUS
dbusuueckoro gakynprera CIIOI'Y http://www. phys.spb.ru

26. Cepsep kadenpsi obmeit pusuku puzdaka MI'Y: pusnpaktukym u
nemMoHcTpanuu http://genphys. phys.msu.ru

27. Teopust oTHOCUTENBHOCTH: MIHTEpHET-y4eOHUK 10 Ppu3uke
http://www.relativity.ru

28. TepmoauHAMUKAa: DJIEKTPOHHBIN Y4eOHUK 1O PU3UKE I 7-TO U 8-T0
KiaccoB http:// fn.bmstu.ru/phys/bib/I-NET/

29. Ypoxku no mosekyisipHoi pusuke http://marklv.narod.ru/mkt/

30. ®usuka B anumanusx http://physics.nad.ru



31. ®usuka B MutepHere: xypHan «Jaiimxect» http://fim.samara.ws

32. ®usuka Bokpyr Hac http://physics03.narod.ru

33. ®usuka nis yuurteneid: cait B. H. Eroposotii http://fisika.home.nov.ru
34. ®uszuka. py: CalT Ui y4aluxcs U rnpemnojiapareneit Gpu3nuku
http://www.fizika.ru

35. ®usznka CTyJIeHTaM U IKOoJIbHUKaM: caiT A. H. Bapruna
http://www.physica.ru

36. ®u3zukoMI: B TOMOIIL HaunHaromemy ¢usnky http://physicomp.lipetsk.ru
37. DnexkTpoaMHAMUKA: yueHue ¢ yBiuedeHueM http://physics.5ballov.ru

38. DnemMeHThI: MOMYJISIpHBIN CalT 0 GyHAaMEHTAIbHON HayKe
http://www.elementy.ru

39. Opyaut: ouorpaduu yu€Hbix U uzooperareneit http://erudit.nm.ru



