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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 06a30BOTO ypOBHS Ha YPOBHE CpPEIHETO OOIIETro
oOpa3oBaHMsl pazpaboTaHa Ha OCHOBE IMOJIOKEHUN U TpeOOBAaHUU K pe3ysibTaTaM
OCBOCHHMsI OCHOBHOHM 00pa3zoBaTeNnbHON MporpaMmmsbl, npenactaBieHHbix B OI'OC
COO, a Taxxke c yuérom (denepanbHOW paboueld MpOrpaMMbl BOCIHUTAHUS U
KOHIIEMNINK TpernojaBaHusi yuyeoHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX
Opra"u3anusax Poccuniickon denepanum, pean3yoInX OCHOBHBIE
oOpa3oBarenbHble porpaMmMbl. CoaeprkaHue MporpaMMsl o (pU3uKe HAmpaBIICHO
Ha (OPMHUPOBAHHME €CTECTBEHHO-HAY4YHOW KapTHUHBI Mupa oOywarommxcs 10-11
KJIACCOB MMpH OOy4YeHHH HX (pu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-
JeSTeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usnke COOTBETCTBYET TPEOOBAHUAM
OI'OC COO k ninaHUPyEMBIM JIMYHOCTHBIM, MPEAMETHBIM U METAIpPEIMETHBIM
pesynbraTaM oOOydyeHHus, a TaKKe YUYHUThIBAET HEOOXOAMMOCTh peaIu3aluu
MEXIPEAMETHBIX CBSI3éW (U3UKU C €CTECTBEHHO-HAYYHBIMH  Yy4E€OHBIMU
npeaMeTamu. B Hell onpenenstoTcsi OCHOBHBIE 1€ U3yYeHUs (PU3UKU HA YPOBHE
cpenHero obmiero oOpa3oBaHMsl, IUIAHUPYEMbIE pe3ylbTaThl OCBOEHUS Kypca
(GU3UKKU: JIMYHOCTHBIE, METalpeJAMETHbIE, MpeIMeTHbIe (Ha 0a30BOM YpOBHE).
[TporpaMMa no ¢u3Mke BKIIOYAET: IJIAHUPYEMbIE PE3YJIbTaThl OCBOEHUS Kypca
¢u3uKyu Ha 0A30BOM ypOBHE, B® TOM YHMCJE MPEAMETHBIE PE3yJbTaThl MO TOJAaM
oOyueHus; coaepxaHue ydyeOHoro npeamera «Pusnka» Mo rojgaM oOydeHUs.e
®dusuka Kak Hayka 0 Haubosee OOLIMX 3aKOHAX MPUPObI, BHICTYIAas B KAUeCTBE
y4e0OHOTro MpeAMEeTa B IIKOJE, BHOCUT CYLIECTBEHHBIN BKJIAJ] B CUCTEMY 3HAHMUN
00 okpyxatomeM mupe. LIkonbHbI Kypc (pU3MKH — CUCTEMOOOpPA3yrOIIU s
€CTECTBEHHO-HAYYHBIX YY€OHBIX MPEAMETOB, IMOCKOJbKY (U3UUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBJICHUM, HM3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbusndeckoir reorpabuei W actpoHoMuel. lcmonp3oBaHME M AKTHMBHOE
OpUMEHEeHHEe (U3MYECKUX 3HAHUM OINpeAensieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B c(epe HSHEepPreTuKu, TPAaHCIOPTa, OCBOEHUS
KOCMOCA, MOJYYEHHUs HOBBIX MaTe€pUaliOB C 3aJlaHHBIMU CBONCTBAMU U JAPYTHX.
N3yyenne  u3uku  BHOCHUT  OCHOBHOM  BKJIaJ B (OpMHUpPOBaHUE
€CTECTBEHHOHAYYHOW KapTHHBI MHpa o0ydarommxcs, B (OpMUPOBAHUE YMEHUH
NPUMEHATh HAy4YHBIA METOJl TO3HAHUS TPU BBINOJIHEHUHM HMMH YYEOHBIX
uccienoBanuii. B ocHOBY Kkypca GuU3MKK Ui YPOBHSL CPEAHEro OOLIEro
oOpa3oBaHUs TMOJOXKEH psAd HUACH, KOTOphle MOXHO paccMaTpuBaTh Kak
MPUHIMUIIBL €r0 nocTpoeHus. Mnes nenoctHoctu. B COOTBETCTBHM € HEW Kypce
SBJIIETCS] JIOTUYECKH 3aBEPIIEHHBIM, OH COJEPKUT MaTepual W3 BCEX PA3IEIIOB
(GU3UKY, BKIIOYAET KaK BOIPOCHI KJIACCMYECKOW, TaK U COBPEMEHHOUN (DH3UKU.
WUness renepanmuzanuu. B coOTBETCTBMM C HeW MaTepual Kypca (QU3HKU
o0benMHEH BOKpYr (usmueckux Teopuil. BenymuM B Kypce sBIsieTcs



dbopMHUpOBaHUE TPECTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTE€pPUU, BEIIECTBE U
nosie. nes rymanurapuszaumu. E€ peanmsainus mpenaronaraeT MCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHITMaNa (U3MUECKOW HAYKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uKK ¢ pa3BuUTHEM OOIECTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMH W  DKOJOTMYeCKMMU mpoOnemamu. Waes  mpukiagHou
HampaBieHHocTd. Kype ¢u3nku mpeamnonaraer 3HaKOMCTBO C IIHPOKUM KPyrom
TEXHUYECKUX U TEXHOJOTUYECKUX MPHUIIOKEHUN M3YYEHHBIX TEOPUU M 3aKOHOB.
Uness sKojoru3aluu — peanus3yeTcs TIOCPEJACTBOM  BBEIEHUSA  DJIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX JKOJOTMYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpbIE CBA3aHBI C PA3BUTHEM TEXHUKU W TEXHOJOTHH, a TakKe O0OCYX IACHUS
npo6JieM palMOHAIBHOTO IPUPOIOTIOIB30BAHUS M KOJOTHUYECKON OE30MacCHOCTH.
CrepKHEBBIMU JJIEMEHTAMH Kypca (HU3MKM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus SIBIAIOTCS (Pu3nyeckue Teopuu (PopMHUpOBAHUE MPEICTABICHUN O
CTPYKTYpE TOCTpOEHUS (PU3UUECKOM TeOpuH, poiiu (PyHIaMEHTATBHBIX 3aKOHOB U
INPUHIUIIOB B  COBPEMEHHBIX MPEACTABICHUAX O TMPUPOAE, TpaHHUIIAX
MPUMEHUMOCTH TEOPHUH, JJIsi OINUCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U
npoueccoB). CUCTEMHO-AESITENIBHOCTHBIN MOAX0 B Kypce (U3HKU peain3yercs
NpEeXIE BCEro 3a CYET OPraHU3alUM SKCIEPUMEHTAIBHOW JEATEIbHOCTU
oOyuaromuxcs. st 6a3oBoro ypoBHs Kypca (DU3UKU — 3TO HCIIOJIH30BAHUE
CUCTEMbl (PPOHTANIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB M JIaDOPATOPHBIX
paboT, KoTOophle B Mporpamme 1o ¢U3UKE OOBEAUHEHBI B OOIIMI CIHCOK
YUYCHMUECKUX TPAKTHYECKUX pPaboT. Beifenenne B yKa3aHHOM TIEpedHE
7ab0paTOpHBIX PabOT, MPOBOAUMBIX JISI KOHTPOJISI U OIEHKH, OCYIIECTBISETCS
y4acTHMKaMH  00pa3oBaTeIbHOTO  Ipollecca HUCXOJsd M3  OCOOCHHOCTEU
IUIAaHUPOBAHMUST M OCHalleHus kabuHera ¢usuku. Ilpu sTom obecneumBaercs
OBJIaJICHUE OOYYAIOUIMMUCS YMEHUSIMU TPOBOJUTH KOCBEHHBIE W3MEPEHUS,
UCCJICIOBAHMS 3aBUCUMOCTEN (DM3MYECKUX BEJIUYMH M MOCTAHOBKY OIBITOB IO
MPOBEPKE MPEIOKEHHBIX TUNOTE3. BoblIoe BHUMaHUE YAEISETCS PELICHUIO
pacu€THbIX M KA4eCTBEHHBIX 3amad. Ilpu »TOM 1 pacy€THBIX 3ajad
MPUOPUTETOM SIBJISIOTCS 3aJadyd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEINbIO,
MO3BOJIIONINE MPUMEHSTh U3YUEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOTO
pazzmena Kypca, TaK W HUHTETpUPYys 3HAHUS U3 pa3HbIX pazzaenos. Jus
KAueCTBCHHBIX 3a/lad TMPUOPUTETOM SBIAIOTCS 3aJaHUsl Ha OOBSICHEHUE
MpOTeKaHusl (PU3NUECKUX SBJICHUH U TPOLECCOB B OKPYXKAIOIIEH >KU3HU,
TpeOyromue BbiOOpa (Qusznueckol Mojaenu JUIsi  CUTyallud  IPaKTHUKO-
OopueHTHpOBaHHOTO xapakTepa. B coorBerctBuu ¢ tpedoBanusmu OI'OC COO k
MaTepHaTbHO-TEXHUYECKOMY OOeCledeHnto y4eOHoro mporiecca 0a30BBIN
YpOBEeHb Kypca (GU3WKKM Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHMs TOJDKEH
M3y4yaTbCsl B YCIOBHUSIX TMPEIMETHOr0 KaOuHeTa (U3MKUM WIM B YCIOBHUAX



WHTETPUPOBAHHOTO KaOWHETa MPEIMETOB E€CTeCTBEHHO-HAYYHOTO IHKiIa. B
KaOuHeTe PU3UKU JOIHKHO OBITH He0OXoauMoe TabopaTopHOoe 000pyI0BaHUE AJIs
BBITIOJIHCHUS YKa3aHHBIX B MPOTpaMMe MO (PU3MKE YICHHMYECKUX MPAKTUYECKHUX
paboT U AeMOHCTpalMOHHOE 000pynoBaHue. JleMOHCTpallMOHHOE 000pYyI0BaHKE
dbopmupyeTCss B COOTBETCTBUU C MPHUHIIMIIOM MHUHHUMAJIBHON TOCTATOYHOCTH U
oOecrieuynBaeT MOCTAHOBKY MEPEYUCIICHHBIX B TPOrpaMMe 1Mo (U3UKE KITHOUEBBIX
JEMOHCTpAallUi  JJIsi  MCCIEAOBAaHUA M3Y4YaeMbIX SIBJICHUH U  MPOIECCOB,
AMIIUPUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHUH.
JlabopaTopHoe 000pyIOBaHHME HJii YYECHHYECKHUX MPAKTUYECKUX padoT
dbopmupyeTcsi B BUAEC TEMATUUYECKUX KOMIUJIEKTOB M OOECIEYMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydaromuxcs. TemMaTHYecKne KOMILIECKTHI
7a00paTopHOTO 000pYyIOBaHUSL JOJDKHBI OBITH TMOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENFHBIX CUCTEM B BHUE LU(PpoBbIX jabopaTopuii. OCHOBHBIMU IEISIMU
n3yueHusi pu3nku B oOieM oO0pa3oBaHUU SIBIAIOTCS: (POpMHUpOBaHUE UHTEpPECA U
CTpeMJIeHUsS OOydYaromuxcsi K HaydHOMY® HW3YYEHHIO MPUPOJbI, Pa3BUTHE HX
WHTEJUICKTYaJbHBIX U TBOPYECKHUX CIOCOOHOCTEH; pa3BUTHE MPECTABICHUN O
HAay4YHOM METOJI€ MO3HAHUSI U (POPMHUPOBAHUE® HCCIICIOBATEIHCKOTO OTHOIICHUS
K OKpYXXalolUM SIBIICHUSIM; (OPMUPOBAaHHWE HAYYHOTO MHUPOBO33PEHUSA KaK
pe3yibTaTa U3y4eHHUs] OCHOB® CTPOCHHS MaTepuu U (QyHIaMEHTaIbHBIX 3aKOHOB
¢busuky; (HopMHUpOBaHHE YMEHUH OOBSICHATH SBJICHHUS C HCIOJIb30BAaHUEM®
(bu3nYeCKUX 3HAHUN W HAyYHBIX J0KA3aTeNIbCTB; (DOPMUpPOBAHKE MPEICTABICHUN
0 ponu GUBUKA [ Pa3BUTHUSL JIPYTUXe® €CTECTBEHHBIX HAyK, TEXHUKH U
TeXHOJOTUH. JIOCTIKEHHE ITHX IIeei 00ecreunBaeTCs PEIICHUEM CIICTYIOIINX
3a/lad B TMpOIECCEe H3yuYeHHMs Kypca (U3MKUM Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHus: MPUOOPETEHUE CHUCTEMbl 3HAHUM 00 OO0HUX (PU3HIECKUX
3aKOHOMEPHOCTSIX,® 3aKOHaX, TEOPHUSX, BKIIOYAs MEXAHUKY, MOJEKYJSPHYIO
GU3HUKY, JJIEKTPOJMHAMUKY, KBAHTOBYIO (DH3UKY M JJIEMEHTHI acTPO(PU3UKHU;
dbopMHUpOBaHUE YMEHUN TPUMEHSITH TEOPETUUYECKUE 3HAHUS JJig® OOBSICHEHUS
bu3nYecKuX SBJICHUN B NPUPOJE W JJIsi NPUHATUS MPAKTUYCCKUX DPEIICHUN B
MOBCETHEBHOM JKU3HU; OCBOCHHE CIIOCOOOB PEIICHUS PA3UYHBIX 3a7a4 C SBHO
3a/IaHHOM® (PU3MUECKON MOJIENbIO, 3a/1a4, MOAPa3yMEBAIOIINX CaMOCTOSTEIbHOE
co3/laHue (PU3MUECKON MOJCNH, aJeKBAaTHOM YCJIOBUSAM 3aJayd; IOHUMaHUE
(GU3MYECKUX OCHOB U TMPHUHIIUIIOB JICUCTBHUS TEXHUYECKUX® YCTPOUCTB U
TEXHOJIOTUYECKUX IMPOILIECCOB, UX BIMSHUSA HAa OKPYXKAIOIIYIO CpEAy; OBIAJCHUE
METOJaMH CaMOCTOSITEIPHOTO TIIJIAHUPOBAHUS W TPOBEACHHS® (HU3UUECKUX
OKCIEPUMEHTOB, aHajdu3a W UHTepHpeTanuu uHQoOpMaluu, ornpeaeaeHus
JIOCTOBEPHOCTH TMOJYYEHHOTO PEe3yJbTara; CO3JAaHUE YCJIOBUW ISl Pa3BUTHUS
YMEHUN  IPOEKTHO-UCCIIENOBATEILCKOW,® TBOPYECKON  JAesArenbHOCTH. Ha



u3ydeHue pusnku (6a30BbIN ypOBEHB) HA YPOBHE CPEAHETO OOIIEro 00pa3oBaHUs
otBoauTcs 136 dacoB: B 10 kiacce — 68 yacoB (2 vaca B Heaenr0), B 11 kmacce —
68 yacoB (2 vaca B Henemo). [Ipeqmaraempiii B mporpamMme 1o Gpu3nKe nepeueHb
71a00paTOPHBIX M MPAKTUYECKUX PAOOT SBISETCS PEKOMEHJOBAHHBIM, YYUTEIb
JenaeT BbIOOp MPOBENEHHUS JIaOOpAaTOPHBIX pabOT U  OMNBITOB € Y4YETOM
WHIUBUYAIBHBIX OCOOCHHOCTEN 00YyHYarOIIUXCsl.



COAEPXKXAHUE OBYUEHUA

COLEPXXAHUE OBYYEHMA 10 KIJIACC Pasmen 1. ®duzuka U METOOBI
Hay4YHOro no3HaHusi Pu3nka — Hayka o npupojne. Hayunele meToabl mo3HaHUs
OKpy’Karomero mupa. Ponp sKCnepuMeHTa M TEOpUM B MPOLIECCE IMO3HAHMS
NpUPOABL. DKCIEpUMEHT B (pu3uke. MogenmupoBanue (HU3NICCKUX SBICHUN U
npoueccoB. HayuHble runore3pl. @u3nMYecKue 3aKOHBI U TEOpUH. [paHHUIIBI
NPUMEHUMOCTH (pu3ndeckux 3aKkoHOB. [IpuHiun coorBercTBUA. Poiib U Mecto
¢bu3ukn B (GOPMHUPOBAHMM COBPEMEHHOM HAyyHOW KAapTUHBI MUpa, B
MPaKTUYECKON JEeATENbHOCTU Jtosieh. JleMoHCTpaluu AHaloroBbie U U(PPOBHIE
U3MEpPUTEIbHBIE MPUOOPHI, KOMIBIOTEpHBIE NaTuuku. Pa3nen 2. Mexanuka Tema
1. Kunematnka Mexanndeckoe aBmKeHHE. OTHOCHTEIBPHOCTH MEXAaHHMYECKOTO
newkenusa. Cuctema otcuéra. Tpaekropus. Ilepemerienue, ckopocTh (CpeaHsis
CKOpPOCTb, MT'HOBEHHAas CKOpPOCTb) M YCKOPEHHE MAaTEpHalbHONM TOYKH, HX
MPOEKIMHA Ha OCU CHUCTEMBI KOOpAMHAT. CII0KEHHE MEPEMENICHUN U CI0KEHUE
CKOopocTeil. PaBHOMEpHOE W PaBHOYCKOPEHHOE MPAMOJMHEWHOE JIBHKCHUE.
['paduku 3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUSI, yTH U MEPEMEIICHUS
MaTepHalbHOU TOYKU OT BpeMeHu. CBOOOIHOE TajieHue. Y CKOpeHUE CBOOOTHOTO
najgeHus. KpuBonmHeilHoe JBWKEHHE. JIBU)KEHHE MATEpUAIbHOW TOYKHU 10
OKPY’KHOCTH C TIOCTOSHHOM MO MOJYJII0 CKOPOCTBIO. YTIIOBasi CKOPOCTb,
JTuHelHas ckopocTh. Ilepmoa u uactora oOpamieHusi. LleHTpocTpeMuTenbHOE
ycKopeHue. TexHuueckrue yCcTpoucTBa U MPAKTUIECKOE TPUMEHEHHUE: CITUAOMETD,
JIBUKECHHE CHAPSIIOB, LIEMHBIE U peMEHHbIE nepenauyn. Jlemoncrpaunu Mojenb
CHUCTEMBI OTCUETA, WUIKOCTpALMs KUHEMATHYECKUX XapaKTEPUCTUK IBHUKCHUS.
[IpeoOpazoBaHue IBMKEHUHN C UCTIOIB30BAaHUEM MPOCTHIX MeXxaHU3MOB. [lageHue
TeJl B BO3JyXE U B Pa3peKEHHOM MpocTpaHcTBe. HaOmroneHue nBHO>KeHUs Tena,
OpOIIIEHHOTO TOJ] YIJIOM K TOPU30HTY U TOPU3OHTANBHO. M3Mepenue yckopeHus
CBOOOJHOTO TajeHus. HampapieHne CKOpoCTU MpU ABUKEHUHU MO OKPYKHOCTH.
VYyeHnueckuit 3KCIepUMEHT, JabopaTopHbie paboThl M3yueHne HEpaBHOMEPHOTO
JIBVDKCHUSI C LEJBIO OIPENEJIEHUS] MIHOBEHHOW CKopocTu. MccimenoBanue
COOTHONIIEHUSI MEXKJy MyTAMH, MPONUJICHHBIMU TEJIOM 3a IOCIEA0BATEIbHBIC
pPaBHBIE IPOMEXKYTKU BPEMEHU IPU PABHOYCKOPEHHOM JIBMYKEHUHM C HAaYaJbHOU
CKOpPOCTBIO, paBHOW HYJIIO. M3yueHne NBMKEHHs IIapuKa B BSI3KOW >KUIKOCTH.
N3yueHune ABWKEHHS Teja, OpOILICHHOro Topu3oHTalibHO. Tema 2. JluHaMuka
[Tpunumn otHocuTenbHOCTH ['anuies. [lepBbiid 3akoH Hetorona. MHepunanbHbie
cuctembl oTcu€ta. Macca tena. Cuna. Ilpunmun cynepno3uuuu cui. Btopoit
3akoH Hprorona mia marepuanbHOW TOuku. Tperuid 3akoH Herorona s
MaTepUaJIbHBIX TOYEK. 3aKOH BceMUpHOro TsaroteHus. Cuna Tsxectu. IlepBas
KocMuueckas ckopocTth. Cuna ynpyroctu. 3akoH ['yka. Bec tena. Tpenue. Buasl



TpeHust (MOKosA, CKoJbxkeHus, kadeHusi). Cuna tpenus. Cyxoe tpenue. Cuna
TPeHHUsSI CKOJBXKEHHMs M cuja TpeHus nokosa. Koadpouuument tpenus. Cuma
CONPOTHBJICHUS NPU JABVIKEHHUM Tena B XKUAKOCTH win rase. [locrynarensHoe u
BpaliaTeslibHOE JABWKEHUE aOCONMIOTHO TBEPHOro Teina. MOMEHT  CHIIbI
OTHOCHUTEJNBHO OCU BpamieHus. Ilnedo cumibl. YcinoBus paBHOBECUS TBEPIAOTO
Tena. TeXHWYeCKue yCTPOMCTBA M IPAKTHUYECKOE NPHUMEHEHHE: NOALIUITHUKH,
JBUKECHHE HWCKYCCTBEHHBIX CIYTHUKOB. JleMoHcTpanuu JSBiieHME WHEpUHH.
CpaBHeHHME Macc B3aMMOJCHUCTBYHOIIMX Teld. Brtopoil 3akoH HproToHa.
N3mepenue cuit. CiiokeHue Cuil. 3aBUCUMOCTb CUJIbI YIIPYTOCTH OT Je(opMaliuu.
HesecomocTs. Bec Tena npu yCKOpeHHOM moabEéMe U najgeHud. CpaBHEHUE CHII
TPEHUSI TOKOS, KAUYECHHUSI U CKOJBXCHUS. Y CJIOBHUS PABHOBECUSA TBEPAOrO TeENA.
Bunel paBHOBecHs. YYEHUYECKHMH DKCIEPUMEHT, JA0OpaTOpHbBIE padOTHI
W3yuenue nBwxkeHuss Opycka @O HaKJIOHHOM IuiockocTH. MccnenoBaHue
3aBHCHUMOCTH CHUJI YIIPYTOCTH, BO3HUKAIOLIUX B MPY>KUHE U PE3UHOBOM 00paslie,
or ux pgedopmauuu. HccienoBaHue ycIoOBUM paBHOBECHUsS TBEPAOro Tena,
MMEIOIIEro OCh BpamleHus. Tema 3. 3aKOHBI COXpaHEHHs B MeXaHHKe Mmirynbc
MaTepUalIbHONW TOYKHU (T€Na), CUCTEMbl MaTEepUANIbHBIX ToueK. Mmmynbe cuiibl u
W3MEHEHHE UMIIyJbCa TeJla. 3aKOH COXPaHEHWs HWMIyJbca. PeakTUBHOE
newkenue. Pabora cunel.  MomHocTh  cuibl.  KuHernueckass —»dHeprus
MaTepuaibHOM TOYKU. TeopemMa 00 U3MEHEHMM KHUHETHUYECKON DHEPTUH.
[TotennmanbHas sHeprus. [loTeHumanbHas sSHEprus ynpyro aeopmMupoBaHHOU
npykunbl. [loTeHnmaneHas dHeprust Tena BOJM3M TIOBEPXHOCTH  3E€MIIH.
[ToTeHmnuanbHble ¥ HEMOTEHITMANIBbHBIE CHJIbL. CBsI3b paOOThl HEMOTEHITUATHHBIX
CWJI C U3MEHEHHEM MEXaHWYECKON SHEPIHMM CUCTEMBI Tel. 3aKOH COXPaHEHHS
MEXaHWYECKOM DHEPIHU. YIPYrue W HEYNPYrHe CTOJKHOBEHHUA. TEeXHHUYECKHE
YCTPOMCTBA W TMPAKTUYECKOE IMPUMEHEHHUE: BOJOMET, KOMEP, MPYKUHHBIN
MUCTOJIET, ABWKEHHE pakeT. JleMoHCTpamuu 3aKOH COXPAaHEHHS] HMITYJIbCA.
PeaktuBHOE aBmxkeHue. [lepexoll MOTEHIMAIBHOW SHEPTHUM B KUHETUYECKYHO W
oOpaTHO. YYeHUYECKUU DSKCIEpUMEHT, jaabopaTopHble paboTel M3ydeHue
aOCOJIIOTHO HEYNpPYyroro ynaapa ¢ TOMOUIbIO JIBYX OJMHAKOBBIX HUTSIHBIX
MasATHUKOB. MccrnenoBanue cBsizu pabOTHl CHJIBI C U3MEHEHHUEM MEXaHWYECKOMU
SHEPrUM TEla Ha NpPUMEPE PaACTHKEHHs PE3UHOBOro xryra. Paszmen 3.
Monekynspuas ¢usuka u TepMmoguHamuka Tema 1. OCHOBBI MOJIEKYJSIPHO-
KMHETUYECKOW Teopuu (OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUU M HX ONBITHOE 000CHOBaHUE. bpoyHoBckoe aBwxkeHue. uddysus.
XapakTep ABWXKCHHUS W B3aMMOJCHMCTBHSI YaCTHI] BemecTBa. Mojaenn CTpOeHUs
ra3oB, >KHJIKOCTEH M TBEPABIX TNl U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE
aTUX Mozenen. Macca u pasmepsl mosekyi. KonnuectBo BemectBa. [loctosHHas
Aoragpo. TemioBoe paBHoBecue. Temmeparypa u e€ wusmepenue. Illkama



temneparyp Llenbcus. Mogens wuaeansHoro raza. OCHOBHOE ypaBHEHUE
MOJIEKYJIIDHOKMHETUYECKOM  TEOpUM  HWJealbHOro  rasa.  AOconroTHas
TEMIIEpATypa Kak Mepa CPEIHEW KWHETUYECKOM JSHEPIUU TEIIOBOTO JBHKECHUS
yactull raza. lllkana temmnepatyp KensBuna. ['a30Bble 3akoHBI. YpaBHEHUE
MenneneeBa—Knaneiipona. 3akoH [lanpToHa. M3omponeccsl B HACAIBHOM Ta3e ¢
MOCTOSTHHBIM ~ KOJIMYECTBOM  BemiecTBa. ' paduyeckoe  mpencTaBiICHHE
U30IIPOLIECCOB: HM30TEpMa, H30X0pa, H3o0apa. TexHuueckwe ycTpoucTBa M
MpPaKTUYECKOe TPUMEHEHHE: TepMoMeTp, Oapomerp. JlemoncTpamuu OIbITHI,
JTIOKa3bIBAIONINE JUCKPETHOE CTpOEHUE BeliecTBa, ¢GoTorpaguu  MOJEKYI
opraHudeckux coeauHeHui. OnbIThl Mo AUGGY3un KUAKOCTEN U razoB. Moenb
OpoyHOBcKkoro nBwxeHus. Moxenp omnbiTa IlITepHa. OnbITh, 10Ka3bIBAIOLINE
CYILIECTBOBAaHHE MEKMOJIEKYJIIPHOTO B3aMMO/JICHCTBUSI. Mogens,
WUIIOCTpUpYIOIIasl MPUPOAY JAaBJICHUS ra3a Ha CTeHKH cocyda. OTBITHL,
WUIKOCTPUPYIOLME YPAaBHEHUE COCTOSHMS HICAIBHOIO Ta3a, W30IPOLIECCHI.
Y4yeHn4ecKkuil 3KCIEPUMEHT, JiabopaTtopHble padoTel OmpeneneHne Macchl
BO3/IyXa B KJIACCHOM KOMHATE Ha OCHOBE U3MEpeHU 00bEMa KOMHATHI, 1aBICHUS
M TeMIlepaTrypbl BO3AyXa B Hel. lccienoBaHune 3aBUCHMOCTH  MEXIY
rapaMeTpaMH COCTOSIHHS pa3peKeHHOro raza. Tema 2. OCHOBBI TEPMOAUHAMUKU
TepMoanHaMuueckass cucremMa. BHYTpEHHSII »SHEpPrusi TEPMOJIUHAMUYECKOU
CUCTEMBI U cr1oco0bl €€ n3mMeHeHus. KonuuecTBo TemnoTsl U padoTta. BHyTpeHHss
DHEPrusl  OAHOATOMHOIO  HIEANbHOrO  rasa. Buael  Termuonepenayu:
TEILIONPOBOJAHOCTD, KOHBEKIUSA, U3JIyYCHHUE. Y IeJIbHAs TEIUNIOEMKOCTD BELIECTBA.
KonudectBo TeruoTel nipu Teruionepenaue. [lonarue o6 aguabaTHOM mpoliecce.
IIepBbIil 3akOH TepMOAMHAMUKU. [IpruMeHEeHNEe EPBOro 3aKOHA TEPMOJAUHAMUKU
K u3omnpoueccam. ['paduueckass mHTepnpeTanus padboTsl ra3za. Bropoil 3akoH
TepmoauHaMuku. HeoOpatumocTe mponeccoB B mpupoje. TerioBble MalluHBI.
[TpunHIunel nelicTBUs TeTUIOBbIX MamuH. [IpeoOpa3oBanusi YHEPTUU B TEIJIOBBIX
mamuHax. Koaddumment nonesHoro neiictBus TeruioBor mammabl. [ukn Kapao
u  ero KodPUIIMEHT TOJE3HOr0 JIEUCTBUS. OKOJOTHUYECKHE MPOOJIEeMbI
TEIUIODHEPTETUKUA. TEXHUYECKHE YCTPOWCTBA M NPAKTHUYECKOE MPUMEHEHUE:
JIBUTATE]Ib BHYTPEHHETO CropaHusi, OBITOBON XOJOIWIBHUK, KOHIAUIIMOHED.
JlemoHcTpanuu VM3MeHeHne BHYTpEHHEH SHEPTUHN Tejla TIPU COBEPIIICHUH PaOOTHI:
BBUIET MPOOKU U3 OYTHUIKH TOJ] ACHCTBHUEM CKAaTOTO BO3/yXa, HarpeBaHue 3gupa
B JIATYHHOM TpyOke myTéM TpeHus (BuaeoneMmoHcTpanus). W3meHeHue
BHYTPEHHEl »Hepruu (Temreparypbl) Tena npu Teruionepeaade. ONbIT 1O
annabaTHOMY pPACIIMPEHUI0 BO3yXa (OMBIT C BO3MYIIHBIM OTHUBOM). Monenu
MapoBOW TYpOWHBI, TBUTATENS] BHYTPEHHETO CrOpaHUsl, PEAaKTUBHOTO JBUTATEIIA.
YyeHudyeckuid IKCIIEpUMEHT, JabopaTopHbie paboTel M3mepeHue yaenbHOU
TeIUI0EMKOCTH. TeMa 3. ArperatHble cOCTOsSIHHS BellecTBa. Da3oBbIE MEPEXOIbI



[TapooOpa3oBanue u koHzaeHcarus. Mcmapenune u kumenwe. AOCOTIOTHASsS U
OTHOCUTEJbHAS BIIAXKHOCTh BO3ayxa. HacellleHHbI map. YjaenbHas TemuioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHHS OT JaBieHus. TBEpuoe
teno. Kpucramiuueckue u amopdHbie Tena. AHU30TPONUSI CBOMCTB KPUCTAJIIOB.
Kunkue kpucramiel. CoBpeMeHHbIE MaTepHaibl. [1naBneHne u KpucTasuin3anms.
VYnenvHas temota miuasneHus. CyOnumanus. YpaBHEHUE TEIUIOBOro OalaHca.
TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETp U
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTUH TOJIyYEHUSI COBPEMEHHBIX MaTEPUAIIOB, B
TOM YHCJIE HAaHOMATEpHUAJIOB, M HAHOTEXHOJOTHH. [leMoHcTpauun CBoMcCTBa
HACBIIIEHHbIX TapoB. Kumenue nmnpu mnoHwxeHHOM pAaBieHuH. CrnocoObl
U3MEpeHUs  BIaXHOCTH.  HaOmiomenuwe — HarpeBaHus W IUIABJICHUS
KPUCTaJUIMYECKOTO  BelIecTBA. JIeMOHCTpanus KpHUCTaUIOB. YUYEHUYECKUU
DKCIIEPUMEHT, JabopaTopHbie paboThl M3MepeHue OTHOCHUTENHHON BIAXKHOCTU
Bo3ayxa. Paznen 4. Dnekrponunamuka Tema 1. Dnekrpocratuka DneKTpU3anus
TeJl. DNEKTPUYECKUM 3apsAn. J(Ba BuIa JJIEKTPUYECKHX 3apAnoB. [IpoBomHukw,
JUAJIEKTPUKU W TMOJYIPOBOJHUKH. 3aKOH COXPAaHEHHUS 3JIEKTPUUYECKOIO 3apsja.
B3anmoneiictBue 3apanoB. 3akoH Kynona. TodeuyHbI 3JIEKTpUYECKHN 3apsii.
Onektpuueckoe mnosne. Hanpsok€HHOCTh  AnekTpuueckoro mnodia.  [IpuHuun
CYNEPHO3ULIUN 3IEKTPUUECKUX MOJeH. JIMHNM HanpssKEHHOCTH BJIEKTPUUECKOTO
nonsi. PaGora cun  anekrpocratudeckoro mons. [lotenmman.  Pa3HocTb
noTeHIuanoB. [IpOBOMHUKKM U JUDJIEKTPUKUA B AJIEKTPOCTATUYECKOM TIOJIE.
Jnsnekrtpuyueckas MPOHUIIAEMOCTb. DIJIEKTPOEMKOCTb. Konnencarop.
DNeKTPOEMKOCTh MIJIOCKOTO KOH/JIEHCATopa. DHeprus 3apsHKEHHOTO
KOHJIeHcaTopa. TeXHUYecKhe yCTPOMCTBA M IPAKTUYECKOE MPUMEHECHUE!
AIEKTPOCKOI,  DJIEKTPOMETP,  AJNEKTPOCTATUYECKasl  3alllUTa,  3a3€MJICHHE
AIEKTPONPUOOPOB, KOHIEHCATOP, KONMUPOBAIbHBIN armapar, CTPYWHBIA TPUHTED.
JlemMoHCcTpauuu  YCTpOMCTBO M NPUHLMII  JCUCTBUSL  DIIEKTPOMETpA.
B3anmojieiicTBUEe HA’NEKTPU30BAHHBIX TEJ. JJEKTPUUECKOE MOJIE 3apsyKEHHBIX
Ten. [IpOBOJIHUKM B 3JIEKTPOCTATUYECKOM MOJE. DIIEKTPOCTATHUECKas 3alluTa.
JIMpNEeKTpUKH B 3JIEKTPOCTATUYECKOM TOJIe. 3aBUCHUMOCThH JJIEKTPOEMKOCTU
IJIOCKOTO KOHJIEHCaTopa OT IUIOMIaJAM IUIACTHH, PACCTOSHUS MEXAY HUMU U
JIUBJIEKTPUYECKON TMPOHUIIAEMOCTU. ODHEPIHsl 3apsKEHHOTO  KOHJEHCATopa.
YueHnueckuii AKCHEPUMEHT, nabopaTopHbIe paboThI N3mepenue
AIEKTPOEMKOCTH KOoHAeHcaTopa. Tema 2. [locTosiHHBIN 3eKTpUdecKuil TOK. Toku
B pa3sNUYHBIX cpelax JIeKTPUYECKUH TOK. YCIOBUS  CYIIECTBOBaHUS
aneKkTpudeckoro Toka. HMcrounukum Toka. Cuima Toka. IloCTOSHHBIN TOK.
Hanpspkenue. 3akon Oma Juisi ydacTKa Lenu. DJIEKTPUYECKOE COMPOTUBIICHHUE.
VnenbHoe compoTuBieHue BemiecTBa. [locnmenmoBarenbHOe, MapauiesbHOE,
CMEIIaHHOE COEIMHEHHE NPOBOJHUKOB. PaboTa 3JIEKTpUYECKOrOo TOKa. 3aKOH



Jlxoyns—Jlenna. MOIIHOCTE 3JEKTPUYECKOrO TOKA. DJIEKTPOJBIIKYLIAs cCuia H
BHYTPEHHEE CONPOTUBJICHUE HWCTOYHHMKA TOKa. 3akoH Owma sl 1OJHON
(3aMKHYTOHM) n3yekTpuueckord wnenu. KopoTkoe 3amblkaHue. ODIEKTpOHHAs
IIPOBOJMMOCTD TBEPABIX METAJIOB. 3aBUCUMOCTb COIIPOTHBIICHHS METAIUIOB OT
TeMIiepaTypbl. CBEpXIIPOBOJUMOCTh. DJIEKTPUYECKUA TOK B Bakyyme. CBoMcTBa
ANEKTPOHHBIX  My4ykoB. [lomympoBoguuku. CoOCTBeHHass M IpHUMECHas
IIPOBOJAMMOCTD ITOJTYTIPOBOJHUKOB. CaoiicTBa p—Nn-nepexona.
[TosrynnpoBOIHUKOBBIE PUOOPBL. DIIEKTPUUECKUII TOK B pacTBOpax M paciuiaBax
IIEKTPOJIUTOB. DIJIEKTPOIUTHYECKAs TUCCOLMALUA. DIEKTPOIU3. DIECKTPUUECKUN
TOK B ra3ax. CaMOCTOSTENbHBIM M HECAMOCTOATENbHBIM paspsa. MouHus.
[Ina3ma. TexHHUYecKkue yCTpOMCTBA M NPAKTHYECKOE INPUMEHEHUE: aMIIEpMETP,
BOJITMETpP, PEOCTaT, HCTOYHUKUA TOKA, 3JIEKTPOHArpeBaTeIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BaKyyMHBIH
JUOJI, TEPMUCTOPBI U (POTOPE3UCTOPHI, OTYNIPOBOJHUKOBBIM N0/, rajibBaHUKA.
JemoHcTpanun M3mepenne Cuiabl TOKa M HanmpsDKEHUs. 3aBUCUMOCTH
CONPOTHUBJICHUS LWIMHAPUYECKUX IPOBOAHUKOB OT JUIMHBIL, IUIOLIAJU
IIONEPEYHOr0 ceueHUss u Marepraia. CMEIIaHHOE COEAUHEHUE IPOBOJHHUKOB.
[IpsmMoe  u3MepeHHe  BIEKTPOABMXKYIIEHM  cuibl. KopoTkoe — 3ambIKaHue
raJIbBAHUYECKOTO  DJIEMEHTAa W OLEHKAa BHYTPEHHETO  COIPOTHUBIICHUS.
3aBHUCHUMOCTh CONPOTHUBIIEHUS METALUIOB OT TeMmmeparypsl. [IpoBogumMocTh
AIEKTPONUTOB. MCKpOBOW pa3psl W NPOBOJUMOCTH BO3ayxa. OTHOCTOPOHHSA
IPOBOAUMOCTh [JMOJA. YUYEHHUYECKHH HKCIEPUMEHT, J1abopaTopHble padOThI
N3ydyeHne CMEIaHHOTIO0 COEMHEHUS PE3UCTOPOB. M3MepeHune 3eKTPOABKYLLIEH
CHJIbI MCTOYHMKAa TOKa M €ro BHYTPEHHEro compotuieHus. HalOmonenue
aNeKTpoau3a. MexnpenMeTHole cBa3u M3ydueHune kypca pu3anku 6a30BOro ypoBHS
B 10 kjacce OCyHmIECTBIIIETCS C YYETOM COJEPIKATEIBHBIX MEKIPEIMETHBIX
CBSI3eM C KypcamMH MaT€MaTUKH, OMOJIOTUHM, XUMHUH, reorpapuu MU TEXHOJOTHUHU.
MexnpeaMeTHble TMOHATHSA, CBS3aHHBIE C MW3YYEHHEM METOJO0B HAYYHOI'O
MO3HAHUA: SIBJIICHUE, HAY4YHbIM (akT, rumotesa, (u3uyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, DKCIEPUMEHT, MOJECIUPOBAHUE, MOJECINb, H3MEPEHHUE.
MareMatuka: pelieHre CUCTEMbl ypaBHEHUM, JUHEHHas (QyHKUuWsA, mapadoia,
runepOosa, ux rpaduKd M CBOWCTBA, TPUTOHOMETpPUYECKHE (YHKIIMHU: CHHYC,
KOCHHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIAECTBO,
BEKTOPBI M HX IPOEKIMU HA OCU KOOPAWHAT, CIIOXKEHHWE BEKTOPOB. buosmorwus:
MEXaHUYECKOE ABMXKEHHE B KUBOW mpupojae, nuddysus, ocMoc, TEIIO00OMEH
JKUBBIX  OpraHuM3MOB  (BHIbl  TEIUIONEpENauyH, TEIUIOBOE  PaBHOBECHE),
JJIIEKTPUYECKUE SIBICHUS B JKUBOW NpUpoJe. XUMHs: IUCKPETHOE CTPOEHHUE
BEILIECTBA, CTPOCHHME aTOMOB M MOJIEKYJ, MOJIb BEIECTBA, MOJISIpHAs Macca,
TETJIOBBIE CBOWCTBA TBEPABIX TEJ, JKUIAKOCTEU U Ta30B, JIEKTPUUECCKUE CBOMCTBA



METaJUIOB,  JJICKTPOJIUTHYECKass JAWCCOLMANMs, TaibBaHuKa. [ eorpadus:
BJIQXKHOCTh  BO3JyXa, BETpPHl, OapoMmeTrp, TepMoMeTp. TexHoorus:
npeoOpa3oBaHre NBIKCHHH C WCIOJIL30BAHMEM MEXaHU3MOB, YUYET TpPEHUS B
TEXHUKE, MOJAIINIHUKHA, WCIOJIb30BAaHUE 3aKOHA COXPAHEHUS UMIIYJbCa B
TEXHUKE (pakeTra, BOJOMET U JpYyrue), JABUraTedb BHYTPEHHETO CropaHwus,
napoBasi TypOWHa, OBITOBOM XOJIOAWJIBHWK, KOHAWIIMOHEP, TEXHOJIOTHHU
MOJyYEHUsS COBPEMEHHBIX MATEPUAJIOB, B TOM YHCIIE HAHOMATEPHUAJIOB, W
HAHOTEXHOJIOTUH, JIEKTPOCTATUYECKas 3allUTa, 3a3eMJICHHE 3JEKTPONpPUOOpPOB,
KCEPOKC, CTPYWUHBIN IIPUHTED, AIEKTPOHArpPEBATEIbHbBIC npuodopHI,
AIEKTPOOCBETUTEIbHBIE mpubopbl, rambBanuka. 11 KIIACC Pazgen 4.
OnextponnHamuka Tema 3. MarnuTHoe moJie. DJIEKTPOMATHUTHAs WHAYKIUS
[ToctostHHBIE MarHuThl. B3anmoAendcTBME NOCTOSHHBIX MAarHUTOB. MarHutHOe
noje. Bekrtop marHuTHOM wuHAYyKUMU. [IpyHOMO Cyneprio3sulud MarHUTHBIX
nojei. JInHuum MarHuTHOM WHAyKIuW. KapTuHa JUHUN MarHUTHOM WHIYKIIUU
MOJIsI TOCTOSIHHBIX MAarHUTOB. MarHuTHOE MoJie MPOBOJHUKA ¢ TOKOM. KapTtuHa
JVUHUM HWHAYKOAM MATrHUTHOTO TIOJS JJIMHHOTO TMPSMOTO MPOBOAHUKA U
3aMKHYTOI'O0 KOJIBLIEBOTO IIPOBOJHMKA, KAaTYIIKH € TOKOM. OmbIT Opcrena.
B3anmopeiicTBue MNpPOBOOHUKOB ¢ TOKOM. Cuna Ammepa, €€ MoAyldb U
Hanpasienne. Cuina JlopeHuna, e€ MoAyinb U HampablieHHE. J[BukeHue
3apsSYKEHHON YacTHIBI B OJHOPOJHOM MarHuTHOM mose. Pabota cuibl JlopeHia.
SIBreHME DNEKTPOMArHUTHOM MHIAYKIMH. [I0TOK BEKTOpa MAarHUTHOM WMHIYKIIVH.
ONEKTPOJBIXKYIAA CUJIa HWHAYKUWU. 3aKOH SJIEKTPOMATHUTHOW WHIYKIIUU
@apanes. BuxpeBoe 351eKTpuUecKoe mosie. DISKTPOABUKYILAS CHIIA UHIYKIIUU B
IPOBOJIHUKE, ABWXKYIIEMCS MOCTYNATEIbHO B OJHOPOAHOM MArHUTHOM IIOJIE.
[IpaBwiio Jlenna. MHAyKTUBHOCTE. SIBIEHHE CAMOMHIYKIIMHU. DJIEKTPOABHKYIIAS
CUJla CAMOMHIYKIMHU. OHEPrusi MArHUTHOTO TOJISI KATYHIKA C TOKOM.
ONEeKTpOMarHuTHOEe Tosie. TeXHUYecKHe yCTpOWCTBA U MPAKTHUYECKOE
IIPUMEHCHUE: TIOCTOSIHHBIE MArHUTBI, J3JICKTPOMArHUTBI, 3JIEKTPOJBUTATEIb,
YCKOPUTENU 3JIEMEHTAPHBIX YaCTHUIll, MHAYKIHOHHAA neyb. [JeMoncTpanun OnbIT
Opcrena. OTKIOHEHHE DHIEKTPOHHOTO TyYKa MArHUTHBIM ToneM. JIuHuwn
MHIYKIAM MAarHUTHOTO TMOJsA. B3anmoaeicTBue ABYX MPOBOJHUKOB C TOKOM.
Cuna Awmmnepa. JleiictBue cuiibl JlopeHIla Ha HMOHBI 3JIEKTPOJIUTA. SIBiIeHUE
AJIEKTPOMAarHUTHOM VHIYKIIUH. [IpaBuino Jlenna. 3aBHCUMOCTD
AIEKTPOABUKYIIEH CHJIbI HMHAYKIIMM OT CKOPOCTH HW3MEHEHUSI MArHUTHOTO
MOTOKa. fIBJICHHME CAaMOWHIYKIMH. YUYEHUUYECKUU HKCIEPUMEHT, JIabOpaTOpHbIC
paboTel M3yueHne MarHuTHOTO TOJISl KaTYIIKK ¢ TOKoM. MccnenoBanue aeicTBUs
IIOCTOSSHHOTO MarHhura Ha paMKy ¢ TOkoM. HccienoBanue —siBieHus
anekTpoMarHuTHOW uHAykuuu. Pasmen 5. KoneGanuss u Bomuel Tema 1.
Mexanudeckue U 3JEKTpOMarHuTHble Kojebanus KoneOarenpHas cucrema.



CBoOonnple MexaHudeckue Kojebanws. ['apmonmyeckue konebanus. Ilepuon,
yactota, ammudtyna u  ¢asza  konebanuid.  [IpyXWHHBI  MasTHHK.
Marematuueckuii ~ MasTHUK.  YpaBHEHHE  TapMOHHUYECKUX  KOJICOaHMIA.
[IpeBpalienrie sHepruM MNpuU TrapMOHUYECKHX Kojebanusx. KomnebatenbHblit
KOHTYp.  CBOOOJHBIE  DJIEKTPOMArHUTHBIE  KoOJIeOAHUST B HJICAJTILHOM
K0JIe0aTEIbHOM KOHTYDE. AmHanorus MEXJy  MEXaHUYECKUMH U
AIIEKTPOMArHUTHBIMU KosieOaHusiMu. Dopmyna TomcoHa. 3aKkOH COXpaHEHHUSA
HHEPrUU B UJCAIBHOM KoJiebaTelbHOM KOHTYype. [IpeicraBienne o 3aTyXarommx
KojeOaHusX.  BBIHY)KIeHHblEe ~ MeXaHWYecKue  KoseOaHus. Pe3onaHc.
BolHy)X/IeHHbIE ~ DJIEKTPOMAarHUTHbIE  KoJeOaHUs. [lepeMeHHBIT  TOK.
CuHycouJlaibHbIA ~ MEPEMEHHBI  TOK. MOIIHOCT,  TMEPEMEHHOr0  TOKa.
AMIUIMTYTHOE ¥ JEUCTBYIOLIEE 3HAYEHUE CHJIBI TOKA MW  HAIPSIKEHUS.
Tpanchopmarop. IlpomsBoacTtBo, mnepemaya U MNOTPEOJEHHE HIIEKTPUUECKOU
SHEPIUM. DKOJIOTHYECKUE PUCKHU MPHU MPOU3BOACTBE 3IIEKTposHepruu. Kynerypa
WCIIOJB30BaHUS  DJIEKTPOOHEPIMU B IIOBCEIHEBHOM JKU3HHM. |E€XHHYECKHE
YCTPOMCTBAa M NPAKTUYECKOE IMPUMEHEHUE: DIEKTPUUYECKUN 3BOHOK, I€HEpPaTOp
IIEPEMEHHOIO TOKA, JIMHUM JJiekrporepenad. Jlemoncrpanun lccnegoBanue
napamMeTpoB KojebaTrenbHON CHUCTeMbl (MPYKUHHBIM WM MaTeMaTHYeCKUM
MaaTHUK). HaOmonenune 3aryxarommx Kosnebanuii. lccnenoBanue CBOMCTB
BBIHYKJICHHBIX KOJICOaHMI. Hab6monenue pe30HaHca. CBoOonHbIE
AIIEKTPOMArHuTHeIe KoJjiebaHusi. OcuuiiorpaMMbl (3aBUCUMOCTU CHJIbI TOKa U
HaIpSHKEHUST OT BPEMEHHM) IS DJIEKTPOMArHUTHBIX KoyiebaHui. Pe3zonaHc mpu
MOCJIEA0OBATEILHOM COCIMHEHUU PE3UCTOpa, KaTyIIKu HWHAYKTUBHOCTH U
KOHJEHcaropa. Mojenb JUHUM 3EKTponepeaayn. Y YeHUYECKUN 3KCIIEPUMEHT,
naboparopHbie paboThl McciienoBanre 3aBUCUMOCTH MEPHOJIa MaJbIX KoJeOaHun
rpy3a Ha HUTH OT JUIMHBI HUTH U Macchl rpy3a. MccimenoBanye nepeMeHHOro ToKa
B ILENH U3 TMOCIEAOBATEIbHO COCIUHEHHBIX KOHJIEHCATOpaA, KaTylIKH U
pesucropa. Tema 2. MexaHnuyeckre U 2JIEKTPOMArHUTHBIE BOJIHBI MexaHWueCKue
BOJIHBI, ycloBHs pacnpoctpaHeHus. I[lepuon. CKOpOCTh pacnpocTpaHEHHs U
nuHa BoOJIHBL. [lomepeunple W TNpoAoJibHbIE BONHBL. MHTepdepeHius u
nudpakiys MexaHudeckux BOJIH. 3BYK. CKopocTh 3Byka. ['poMKOCTH 3ByKa.
Bricota ToHa. TemOp 3Byka. DIEKTpOMAarHUTHBIC BOJHBI. YCIIOBUS HU3JIy4EHUS
AJIEKTPOMArHWTHBIX BOJIH. B3aumHas opueHTanuss BektopoB E, B, V B
AIEKTPOMAarHuTHOM BoiHE. CBOWMCTBAa AJIEKTPOMArHUTHBIX BOJIH: OTPaKECHHE,
npejoMyieHue, — nojspusarus, audpakiusa, uHTepdepenuus.  CKopocThb
ANEeKTpOMarHuTHbIX BoOJIH. [llkama »nexkTpoMarHUTHBIX BOJH. IIpuMmeHeHue
AJIIEKTPOMArHUTHBIX BOJMH B TEXHHKE W ObITy. [IpMHIMNBI paguoCBSI3U U
TeneBuacHUsA. Pangnonokanusi. DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYXKaoIIei
cpenbl. TeXHUYECKHE YCTPOMCTBA M NMPAKTUYECKOE MPUMEHEHUE: MY3bIKAJIbHBIE



WHCTPYMEHTHI, YJIbTPA3BYKOBasl JIMATHOCTHKA B TEXHUKE M MEIUIIMHE, paaap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-meun. [lemoncTpammm
O6Opa3zoBaHre U PacCHpPOCTPAHEHUE TMOMEPEUYHBIX M  MPOAOJBHBIX  BOJIH.
Konebmomeecss Teno Kak HMCTOYHUK 3BykKa. HaOmioneHue oTpaxkeHUs U
MpeJIOMJICHUS] MeXaHUYeCcKuX BoyiH. Habmonenrne uateppepeHny u Auppakiuuu
MEXaHUYECKUX BOJH. 3BYKOBOHM pe3oHaHc. HabmioneHue cBsi3u TPOMKOCTH 3BYKa
Y BBICOTBHI TOHA C aMIUIMTYAOW M 4acTOTOM KojebaHuil. MccnenoBanue CBOMCTB
AJIIEKTPOMATrHUTHBIX BOJIH: OTPaXKEHUE, MPEIOMIICHUE, MOIsSpU3alus, AUPpaKus,
untepdpepennus. Tema 3. Ontuka ['eomerpuueckas onrtuka. [Ipsimonuuerinoe
pacrpocTpaHEHHUE CBETa B ONHOPOAHOM cpene. JIyd cBera. ToueuHbIl HCTOYHUK
cBeta. OTpakeHne cBeTa. 3aKOHBI OTpakeHus cBeta. [locTpoenue n3oOpakeHui
B IUIOCKOM 3epkane. IIpenomiienne cBera. 3aKOHBI TIPEJIOMIICHHS CBETA.
AOcooTHBINM ToOKa3arenb mpenomieHus. [lonHoe BHYTpeHHee OTpakeHHeE.
[IpenenpHbIl yron TMOJHOTO BHYTPEHHEro oTpaxeHus. [lucnepcus cBera.
CnoxHblil coctaB Oenoro cBera. [[Ber. CoOuparoniyie U pacceMBarolie JUH3HI.
Tonkas nuH3a. @OKYCHOE pPACCTOSIHUE W ONTHUYECKAs CHiIa TOHKOW JIMH3BI.
[TocTpoeHue n3o0pakeHUi B COOMpAIOIIMX U paccenBaroImuX JnH3ax. @opmyra
TOHKOW JIMH3bL. YBEJIMYEHHE, JaBaecMoe JIMH30M. IIpenenbl mpUMEHHUMOCTH
reoMeTpuyeckoil  ontuku. BonHoBas ontuka. MHTepdepeHuus cBera.
KorepeHnTHble UCTOYHUKHU. Y CIOBUS HAOIIOACHUS MaKCUMyMOB U MUHUMYMOB B
UHTEeP(PEPEHIITMOHHON KapTUHE OT JBYX CHUH(A3HBIX KOTEPEHTHBIX HMCTOUYHHUKOB.
Hudpakuus ceera. JudpakimonHas pemérka. YcioBue HAOMIOJCHUS TJIABHBIX
MaKCUMYMOB TIpH TaJeHUHM MOHOXPOMATHYECKOTO CBeTa Ha AUGPAKIUOHHYIO
pem€rky. llonspusanms ceera. TexHUUeCKHE YCTPOWCTBA U MPAKTUYECKOE
MPUMEHEHHUE: OYKH, Jyna, ¢oToamnmnapaT, TPOCKIMOHHBIN ammapar, MUKPOCKOIL,
TEJIECKOI, BOJIOKOHHAs ONTHKA, JUQPPAKIUOHHAS PEIIETKA, MOJSPOU.
Hemonctpaunu IIpsamonuHerHoe paclpoCTpaHEHUE, OTPAKEHUE U TIPETIOMIIEHUE
ceera. Ontuyeckue mpubopel. [lomHOe BHYTpeHHee oTpaxeHue. Mojenb
cBeToBojia. lccnegoBaHue CBOWCTB M300pakeHUM B JuH3ax. Mojenu
MUKpOcKoma, Teneckona. HabOmogenue wunTepdepeHuuu cera. HabOmronenue
nudpakuuu cBera. HabGmopenue nucnepcun cBeta. l[loimydyeHue cmektpa ¢
MOMOIIBI0 TIpU3MBL. [lomydeHue crekTpa ¢ moMoIIbio TU(PAKIIHOHHON PEIIETKY.
Habmronenne monspu3anuu cBeTa. Y YSHHUYSCKUH SKCIEPUMEHT, J1abopaTOpHBIC
pabotel M3mepenue mokasatensi mpeiaomiieHus: crekia. MccienoBanue CBOWMCTB
n3o0paxxenut B ymH3ax. HaOmogenue nucnepcun cBeta. Pasgen 6. OCHOBBI
CIIELIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTHU | paHUIIbl HPUMEHUMOCTH KJIACCUYECKOU
MEXaHHKHU. [Toctynatsi CHEMATBHOM TEOPUU OTHOCUTEIbHOCTH:
WHBApUAHTHOCTh MOJYJISI CKOPOCTH CBETA B BAKyyM€, IPUHIUIT OTHOCUTEIBLHOCTH
OnHmTeiHa. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHHUE BpPEMEHH U



COKpAILlEHHE JUIMHBL. OJHEPIrHsi M HMITYJIbC PEISATUBHCTCKON wvacTuubl. CBsA3b
Macchl C DHEPruerd M HMMIIYJIbCOM PEISTUBUCTCKOW YaCTHUIbl. DHEPIHs IMOKOS.
Paznen 7. KBantoBas ¢usuka Tema 1. DnemeHTh KBaHTOBOW OMTHKU (DOTOHBHI.
®opmyna [lnanka cBsi3u sHepruu GOTOHA C €r0 YaCTOTON. DHEPIUsl U UMITYJIbC
dbotona. OtkpsiTie U uccienoBanue Gororddexra. Onbithl A. I'. Cronerona.
3akonbl poroddekra. YpaBHenue OuHmTerHHA a1 dotorddekra. «KpacHas
rpanunay goroaddexra. Jasnenue csera. Onbitel I1. H. Jlebenera. Xumuueckoe
JEUCTBUE CBETa. TEXHUYECKHE YCTPOWCTBA W MPAKTUYECKOE TPUMEHEHUE:
dboTosnemenT, (oromaruuk, coiHeyHas Oarapesi, cBeToguon. JlemoHcTpanuu
®otorddekT Ha yCTaHOBKE C IIMHKOBOM IiacTHHOW. VccienoBaHue 3aKOHOB
BHemHero ¢oroaddekra. Ceroanosa. Comneunas Oatapes. Tema 2. Ctpoenue
atoma Mogens aromMa Tomcona. OnbiTel Pe3epdopia mo paccessHuiO o -4acTHIl.
[Inanerapnass moxaenp aroma. llocrymarel bopa. M3mydenue u mornomeHue
(GOTOHOB TpU IMEpexoje aromMa C OJHOTO YPOBHsS 3HEpPIrUu Ha Jpyroi. Bumwl
cnekTpoB. CIIEKTp YPOBHEW JHEpPrHUM aroma BoAopoda. BoiHOBBIE CBONMCTBa
yactull. Bosusl ne bpoisa. KopnyckynsspHo-BoaHOBOM yanu3M. CIIOHTAaHHOE U
BBIHY)KJICHHOE  M3JIy4eHHE. TEeXHUYECKHME YCTpOiCTBA M  MPaKTUYECKOE
IPUMEHEHUE: CHEKTpPaJlbHbIM aHaiu3 (CHEKTPOCKOIl), Jia3ep, KBAHTOBBIN
komnbiotep. JlemoHcTpanuun Monens onbita Pesepdopna. Onpenenenue AIuHbI
BOJHBI Jiazepa. HaOmioneHue muHeW4YaTbIX CHEKTPOB uW3mydyeHus. Jlazep.
VYyeHnueckuil SKCriepuMeHT, JiabopaTopHble paboThl HabmtoieHre TuHeHyaToro
criektpa. Tema 3. ATOMHOE SIp0 DKCIEPUMEHTHI, JTOKA3bIBAIOIINE CI0KHOCTH
ctpoerust sapa. OtkpeiTHe paguoakTuBHOCTU. OmbiTel  Pesepdopna mo
OTIpPE/IENICHUIO0 COCTaBa paJMOaKTUBHOTO u3inydeHus. CpoiicTBa anbda-, Oera-,
raMmma-usiaydyeHus. BivsHue paguoakTUBHOCTH Ha KUBbIE OpraHu3Mbl. OTKpBITHE
npotoHa U HeltpoHa. Hykimonnas moaens sigpa ['eiizen0epra— MBanenko. 3apsia
anpa. MaccoBoe uwmcio sapa. M3orombl. Amnbda-pacnan. DNEKTPOHHBIN |
NO3UTPOHHBIN OeTa-pacnan. ['aMMaun3iyuyeHre. 3aKOH pajiiOaKTUBHOTO pacraja.
DHeprust CBA3U HYKJIOHOB B siipe. Anepusie cuibl. JledekT Maccsl siapa. SAnepHbie
peakuuu. Jlenenue u cuHte3 sauep. AnepHbii peaktop. TepmMosaepHbIA CUHTES.
[IpoOnemMbl W TEPCHEKTUBHI SACPHON DHEPreTHKU. IKOJOTUYECKUE aACIEKThI
AJIEPHOM SHEPreTHKU. DJIeMEHTapHble YyacTulbl. OTKpbITHE MO3UTPOHA. MeToabl
HAONIOACHUS W PETUCTpAMK dJeMEHTapHbIX dYacTull. DdyHaameHTanbHBIC
B3auMonencTBus. EAMHCTBO  (u3nueckol KapTHHBI MHpa. TeXHUYECKUe
YCTPOMCTBA W MPAKTHUYECKOE NPUMEHEHUE: J03UMETp, Kamepa BuibcoHa,
SJEpHBII peakTop, aroMHas Oomba. JlemoHcTpauun CYETUYMK MOHU3UPYIOLINX
YacTHUIl. YUYEHUUYECKHH SKCIEpUMEHT, JabopaTopHbie paboTel HccnemoBanwme
TPEKOB YacTull (1o roToBbIM QoTorpadusm). Paznen 8. DneMeHTs aCTPOHOMUU U
acTpodu3uku Jtanbl pa3BUTHs acTpoHOMUU. [IpukiiagHoe 1 MUPOBO33PEHUYECKOE



3HaueHue actpoHomuu. Bua 3BE3gHOro Heba. Co3Be3mus, SpPKUE 3BE3IHBI,
IJIaHeTHl, UX BuauMoe nBrkeHue. Conneunas cucrema. Comaie. ComHedHas
akTUBHOCTh. McTounuk »sHeprum ConHula W 3BE3A. 3BE3ABI, MX OCHOBHBIE
XapaKTepUCTUKU. J(MarpaMma «CHEKTPaJbHBIM KJIACC — CBETHUMOCTBY. 3BE3MbI
IJIABHOM TOCJIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETHUMOCTBbY» ISl 3BE3]
IJIaBHOM TMOCHEeA0BaTEIbHOCTU. BHyTpeHHee cTpoeHue 3BE3N. CoBpEeMEHHbIC
MPEACTABICHUS O MPOUCXOXKICHUH U 3BoJIIOIMKA CoJIHIIA U 3BE3]. DTalbl KU3HU
3BE31. Muteunsiil [Iyth — Hama ["amaktuka. [lonoxenue u aBwxkenue CoJHia B
I'anaktuke. Tunbl ralakTuk. PagroranakTuku U kBasapbl. YEpHBIE ABIPHI B sSApax
ranakTuK. Bcenennas. Pacmupenue Bcenennoil. 3akon Xa06na. Paszberanue
ranaktuk. Teopus bospmoro B3pbiBa. PennkroBoe uznmydeHue. MacmraOHas
cTpykrypa Bcenennoil. Meraranaktuka. Hepeménnsle mpo0iaemMbl aCTpOHOMUMU.
VYyennueckue HaOmonenuss HaOmioneHus  HEBOOPYXKEHHBIM — IJ1a30M  C
VCIIOJIb30BAHUEM KOMITBIOTEPHBIX NPUIOKEHUW ISl OINPENEIICHUS IOJI0KEHUS
HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBbIE c03Be3qusi CeBepHOro
noJstymapus u sipkue 3B€31pl. HaOmonenus B Teneckon JIyHsl, muaner, Miednoro
[Iytu. OGO6oOmaromee mnoBTopeHue Ponb ¢GU3UKM W acTpOHOMHHM B
HKOHOMHYECKOM, TEXHOJOTHYECKOM, COLMATIbHOM W  9JTHYeCKOM cdepax
JeSTEILHOCTH YeJIOBEeKa, POJb U MECTO (DU3UKH U aCTPOHOMHUH B COBPEMEHHOMU
HAy4YHOM KapTUHE MHpa, poJib (PU3NYECKOW Teopud B (POPMUPOBAHUU
MPEeACTaBICHUN 0 (PU3NUECKON KapTUHE MUPA, MECTO (PU3UUECKON KapTUHBI MUpa
B 00IIIEM psily COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJCTaBICHUI O MPUPOJIE.
Mexnpenmetnbie cBsi3u M3ydenne kypca ¢uszuku 6a3oBoro ypoBHs B 11 kimacce
OCYIIECTBIIETCA C YUYETOM COAEPKATEIBHBIX MEXKIIPEIMETHBIX CBSI3EH C KypcaMu
MaTeMaTUKH, OMOJIOTHH, XUMUHU, Teorpaduu U TEXHOJIOTUU. MeXIpeaMeTHbIe
MOHSATHUSA, CBSI3aHHBICE C W3YYEHUEM METOJOB HAYYHOTO IIO3HAHMWS: SIBJICHUE,
Hay4HbIH (akT, TurnoTe3a, puanyeckas BeITUYMHA, 3aKOH, TEOopus, HaOI0IeHUE,
DKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIENIb, HU3MEpeHue. MareMaruka: pelieHue
CUCTEMbl YPaBHEHUMN, TPUTOHOMETPUYECKUE (PYHKIIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKJIECTBO, BEKTOPHI U UX MPOEKIUU
Ha OCHU KOOPJIUHAT, CIIOKEHHE BEKTOPOB, TPOU3BOIHBIE AJIEMEHTAPHBIX (DYHKIUH,
MPU3HAKK TIOJI00MST TPEYTrOJBLHUKOB, OIMpPEACIICHHE TUIOMIAAN TUIOCKUX (UTyp U
o0néMa Ten. buonorus: dNEKTpUUECKHE SBIEHUS B OJKUBOM MPHUPOJIE,
KoJie0aTeabHbIe JBWKEHUSI B JKMBOW MNPHUPOJE, ONTHUYECKUE SBJICHUS B KUBOU
MpUpoAE, AEUCTBUE paJHallMd HA )KUBbIC OPraHU3Mbl. XUMUS: CTPOCHUE aTOMOB
U MOJICKYJI, KPUCTAITMYECKAsI CTPYKTypa TBEPABIX TeJl, MEXaHU3MbI 00pa30BaHUs
KPUCTAJUIMUECKOW PEMETKH, CHEKTpalIbHBIA aHanmu3. ['eorpadusi: MarHUTHBIC
noJifoca 3eMJIM, 3aJIeKW MarHUTHBIX Py, (OTOChEMKA 3€MHOU IMOBEPXHOCTH,
MpeCKa3aHue 3eMIICTPSICEHUM. TEeXHOIOTHs: JTUHUM JIEKTpOIepead, reHepaTop



IIEPEMEHHOTO  TOKA, JJIEKTPOJBUIaTelb, MWHIAYKIMOHHAs Me€Yb, pajaap,
paauonpuéMHUK, TEIeBU30p, aHTeHHa, TenedoHn, CBY-meuysb, MPOEKIIMOHHBIN

anmapar, BOJIOKOHHasl ONITHKa, COJTHEYHas OaTapest.
INIAHNPYEMBIE PE3VIJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 ®U3UKE

HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA Ocoenue yueOHOTO
npeamera «®du3ukay Ha ypOBHE CpeaHero oomero obOpazoBaHus (0a30BbIi
YPOBEHb) JIOJDKHO  OOECMEUUTh  JOCTHXKEHUE  CIEIYIOMHMX  JIMYHOCTHBIX,
MeTanpeIMETHBIX u MPEAMETHBIX 00pa30BaTENbHBIX pe3ynbTaTOB.
JIMMHOCTHBIE PE3VJIBTATDBI JluuHocTHBIE pe3yibTaThl OCBOEHUS y4eOHOTO
npeamera «®Du3nKa»  JODKHBI  OTpaXkaTb TOTOBHOCTh W CIIOCOOHOCTh
OoOy4Jarommxcss PyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEU MO3HIIMEH
JUYHOCTH, CHUCTEMOM UEHHOCTHBIX OpHUEHTALNM, TO3UTUBHBIX BHYTPEHHUX
yOEXKJEeHU, COOTBETCTBYIOIIMX TPAAUIMOHHBIM LEHHOCTSM  POCCHIICKOTO
OOIIECTBA, pACUIMPEHHUE XKU3HEHHOIO OMbITA M OMbITA JESITEIIBHOCTU B IMPOIECCE
peanu3alyd OCHOBHBIX HANpaBJICHUA BOCIUTATEIBHON NE€ATEIHOCTH, B TOM
YHCJIe B YacTu: 1) rpaskIaHCKOro BOCIUTAHMS: CHOPMUPOBAHHOCTh TPaXAaHCKOM
MO3UIIMKA 00YYaIOmEerocss Kak aKTUBHOTO U OTBETCTBEHHOI'O WJIEHA POCCHIICKOTO
OOIIECTBA; MPHUHATUE TPATUIMOHHBIX OOIICYETIOBEYECKUX TYMAHUCTUYECKUX H
JEMOKPATUYECKUX LIEHHOCTEH; TOTOBHOCTh BECTHM COBMECTHYIO NIEATEIIBHOCTH B
WHTEpecax TIpaXkJaHCKOro oOOLIECTBA, Yy4YyacTBOBaTh B CaMOYIPABJICHHH B
o0pa30oBaTeNbHON OpraHu3alyy; YMEHHE B3aMMOJEHCTBOBATH C COLUAIBHBIMHU
WHCTUTYTaMH B COOTBETCTBUU C MX (PYHKIHUSMU M HA3HAYEHUEM; TOTOBHOCTH K
TYMaHUTAPHOUN U BOJIOHTEPCKOM JNEATEIBHOCTH; 2) MATPUOTUIECKOTO BOCTIUTAHHUS:
c(hOpPMHPOBAHHOCTh POCCHUUCKOM TPakKITAHCKOW HWIEHTUYHOCTH, NATPUOTU3MA,
LIEHHOCTHOE€ OTHOUIEHHWE K TOCYJapCTBEHHBIM CHMBOJIaM, JIOCTHKECHHSIM
POCCHIMCKUX YYEHBIX B 00JIACTU (PU3UKU U TEXHUKH; 3) TyXOBHO-HPABCTBEHHOTO
BOCIIUTaHUSA:  C(OPMHUPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHMS, ATUYECKOTO
MOBEJCHUS; CIMOCOOHOCTh OLIEHMBAaTh CHUTYallMI0 M TPUHUMATh OCO3HAHHBIE
pelIeHusl, OPUEHTUPYSICh Ha MOPaIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH, B TOM
yycie B JEATEIbHOCTH YYEHOTO; OCO3HAHWE JIMYHOTO BKIJAJAa B MOCTPOEHUE
ycToHuuBoro  Oyaymero; 4) OSCTETHYECKOr0  BOCIMTAHUS:  ICTETUYECKOE
OTHOIIIEHHE K MHUpPY, BKIIOYasi 3CTETHUKY HAay4YHOTO TBOPYECTBA, MPHUCYIIETO
bu3ndecKkoil Hayke; 5) TPYJOBOTO BOCHUTAHUS: MHTEPEC K Pa3IudHbIM cdepam
npo(ecCUOHANBbHON AESATENbHOCTH, B TOM YHUCJE CBA3AHHBIM C (U3UKON U
TEXHUKOM, yMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oynayuiel npodeccun u
peann30BbIBaTh COOCTBEHHbIEC KU3HEHHBIE MJIAHbI; TOTOBHOCTh M CIIOCOOHOCTH K
0o0pa30BaHUI0 U caMOOOpa30BaHUIO B 00JacTH (U3MKKM Ha MPOTSHKEHUHM BCEH
KU3HU; 6) DKOJOTHYECKOTO0 BOCHUTAHMA: C(HOPMHPOBAHHOCTH 3KOJOTHUYECKON



KyJIbTYpPhl, OCO3HaHUE TJ00ATBFHOTO XapakTepa DJKOJOTHYECKUX MPOoOJeMm;
IJJAHUPOBAHUE M OCYLIECTBIICHUE ICHCTBUM B OKPYKAIOUIEH CpPEAe Ha OCHOBE
3HaHUS LEJe YCTOMYMBOTO PAa3BUTHSA YEJIIOBEUECTBA; PACIIMPEHUE OIbITa
JEATEIIBHOCTH 3KOJIOTMYECKOW HANpaBJIEHHOCTM HA OCHOBE MMEIOIIMXCS 3HAHUU
no ¢Qusmke; 7) UEHHOCTH HAYYHOTO TMO3HaHUA:  C(HOPMUPOBAHHOCTH
MHPOBO33PEHUSA,  COOTBETCTBYIOLIETO  COBPEMEHHOMY  YPOBHIO  Pa3BUTHSA
bu3MYecKoi HayKH; OCO3HAHWE IIEHHOCTH HAYYHOW JESITEIIbHOCTH, TOTOBHOCTH B
nporecce M3ydeHUs (U3MKH OCYLIECTBIATH MPOEKTHYIO U HMCCIEIOBATEIHCKYIO
NESITEeIbHOCTh  MHAUBUAyanbkHO u B rpynne. METAIIPEJMETHBIE
PE3VJIbTATHI Ilo3HaBarenbHble yHUBEpCaibHbIE ydeOHbIE nelcTBUS ba3oBbie
JIOTUYECKUE JIEUCTBUSI: CAaMOCTOSTEIHLHO (POPMYIHMPOBATh U AKTYaJU3UPOBATH
npo0iemMy, paccMaTpuBaTh €€ BCECTOPOHHE; ONPENENsATh LEIU JESITEIbHOCTH,
3a71aBaTh MapaMeTpbl U KPUTEPUU UX JOCTHUKCHUS; BBIABISATH 3aKOHOMEPHOCTH U
MPOTUBOPEYHS B paccMaTpUBAEMbIX (DU3WUYECKUX SIBICHUSX; pa3pabaThiBaTh IJIaH
peuieHus TpoOJieMbl € y4E€TOM aHalv3a UMEIOIIUXCA MaTepUalbHBIX U
HEMATEPUAIIBHBIX PECYPCOB; BHOCUTH KOPPEKTHBBI B JESATEIBHOCTb, OLICHUBATH
COOTBETCTBHE PE3YyJIbTATOB LEIISAM, OLICHUBATh PUCKHU ITOCIEICTBUN ACATEIbHOCTH;
KOOPJIMHUPOBATh M BBITIOJHATH PA0OTy B YCJIOBHSX PEATbHOTO, BUPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aMMOJICHCTBUSI; Pa3BUBATh KPEATHUBHOE MBIIUICHUE MpHU
pELIeHUH KU3HEHHBIX poOseM. bazoBbie nccienoBaTeabCKue JEeHCTBUS: BIAJIETh
HAy4YHOM TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATHUSMU M METOJaMH (PU3HYECKOU
HAayKH; BJIAJIETh HaBbIKAMH  y4€OHO-HUCCIICIOBATEIbCKOM U MPOEKTHOMU
NeATeIbHOCTH B 0o0mactT  (PU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY TOMCKY METOJIOB PEIIeHHs 3a7a4 (PU3MUECKOr0 COACpKAHUS,
IPUMEHCHUIO PA3JIMYHBIX METOAOB IO3HAHUS; BIAJIETh BUAAMU ACATEIBHOCTH 10
MOJIYYCHUIO HOBOTO 3HAHHUS, €ro UWHTEpHpeTanuu, MpeoOpa3oBaHUI0 U
MPUMEHECHUIO B PA3IUYHBIX Y4YEOHBIX CHUTyallMsIX, B TOM YHCJI€ MPU CO3JTaHUU
y4€OHBIX MPOEKTOB B 00J1acTU (DU3UKH; BBISABIISATH MPUUUHHO-CIICICTBEHHBIE CBSI3U
M aKTyaJu3UupoBaTh 3a7ady, BBIABUTaTh THUIOTE3y €€ pEIICHUs, HAXOIUTh
apryMeHThl U1 JOKa3aTelIbCTBA CBOMX YTBEPKICHHM, 3a/laBaTh MHapameTpbl U
KPUTEPUN PELICHUS; AHAIU3UPOBATH IOJYYCHHBIE B XOJ€ PEUICHHS 3aJ1auu
pe3yJIbTaThl, KPUTUYECKH OLEHUBATH HX JOCTOBEPHOCTb, IPOTHO3UPOBATH
W3MEHEHHUE B HOBBIX YCJIOBUSX; CTABUTh U (JOPMYJIMPOBATH COOCTBEHHBIC 3a]1a4H B
oOpa3oBaTeIbHON AEATEILHOCTH, B TOM YHUCJE NPU U3YYeHUU (PU3MKHU; JaBaTh
OIICHKY HOBBIM CUTYallUsIM, OIIEHUBATh MPUOOPETEHHBIN OIBIT; YMETh MEPEHOCUTD
3HaHUSA MO (U3MKE B MPAKTHUUYECKYIO OO0JACTh JKU3HEIEATCIBHOCTH; YMETh
WHTETPUPOBATh 3HAHUS W3 Pa3HBIX MPEIMETHBIX 00JacTei; BBIIBUTAThH HOBBIE
Ujeu, MpejyiaraTh OPUTHHAIBHBIC TMOAXOABl W PEIICHUS, CTaBUTh MPOOJIEMBI U



3aJa4M, JOIMyCKaloUlue ajbTepHAaTHUBHBIE pemieHus. PaGota ¢ uHbopmarueit:
BJA/J€Th HaBbIKAMHM IMOJIy4€HHUs HUHGPOpMalUu (PUINUECKOTO COACPKAHUS U3
VCTOYHHUKOB PA3HBIX THUIIOB, CaMOCTOSATEIBHO OCYLIECTBIIATh IIOMCK, aHaJIM3,
CUCTEMATHU3AlUI0 U WHTEPIPETALNI0O MHPOPMALMU pPa3IMYHBIX BHIOB U (popm
IPEICTaBICHUS; OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIINHU; UCIIOIB30BaTh CPE/ICTBA
UHGOPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA B PEIICHUN KOTHUTHUBHBIX,
KOMMYHHUKATHBHBIX W OpPraHU3allMOHHBIX 3a7ad C COOMIOJIeHHEeM TpeboBaHUM
HPTrOHOMUKHU, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, PECYpPCOCOepeKEeHHs, TPABOBBIX U
TUYECKUX HOPM, HOPM HH(GOPMAaLMOHHONW O€30IaCHOCTH; CO3/1aBaTh TEKCTHI
(¢u3nyecKoro coaepkKaHUs B pa3IMYHbIX (opMarax ¢ Y4ETOM Ha3HAYCHUS
uHbOpMallMu W  LEJIEBOW ayAMTOpPUM, BbIOMpas ONTHUMalbHYIO (opmy
NPEACTABICHUS W BU3yanu3auuu. KOMMyHUKaTHBHbIE YHUBEpPCAJIbHbIE y4eOHbIE
NEUCTBUS: OCYIIECTBIATh OOIIEHWE HA YpOKax (HU3MKHM U BO BHEYPOUYHOU
JeSATEIbHOCTH; PAacliO3HABATh MPEINOCHUIKH KOH(PIMKTHBIX CUTyallMil U CMSAT4YaTh
KOH(DJIMKTBI; pa3BEPHYTO M JIOTMYHO H3Jaratb CBOK TOYKY 3pEHHS C
VCITOJIb30BAHUEM SI3BIKOBBIX CPEJICTB; IIOHUMATh M UCIIOJIB30BATh IPEUMYIIECTBA
KOMaH/JHOM M HWHAUBUAYAJIbHOM paboThl; BBIOMPATh TEMATUKY M METObI
COBMECTHBIX JEHCTBUI C y4€TOM OOILIMX MHTEPECOB M BO3MOYKHOCTEH KaXKJIOTO
YJIeHa KOJJIEKTHBA; IPUHUMATh L€ COBMECTHOM ESTEIbHOCTH, OPraHU30BbIBAThH
U KOOPAWHHUPOBATH ACHUCTBUS MO €€ NOCTHKEHHIO: COCTABJIATH IUIAH JCHUCTBUM,
pacnpenensiaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pE3yJbTaThl
COBMECTHOM palOThI; OLIEHUBATh KAa4e€CTBO CBOETO BKJIAJA M KaXJOTO yYaCTHHKA
KOMaH/1bl B OOILIUI pe3yabTaT 1o pa3pabOTaHHBIM KPUTEPHSIM; Mpeaaratb HOBbIC
IIPOEKTHI, OLICHUBATh UAECH C MO3ULMHA HOBU3HBI, OPUTUHAIBHOCTH, TPAKTUYECKON
3HAYMMOCTH; OCYUIECTBJISATh IO3UTUBHOE CTPAaTErMYECKOE IIOBEJICHHE B
pa3MuYHBIX CHUTyalUsX, TMpPOSIBISTH TBOPYECTBO M  BOOOpakeHUE, OBITh
WHULMATUBHBIM.  PerynsTuBHblE  yHUBEpCalbHble  Y4eOHbIE  JEUCTBUS
Camoopranuzanus: CaMOCTOSITEJIbHO OCYUIECTBIISThH MO03HABATEIbHYIO
JeATEIbHOCTh B 00JaCTH (PU3UKKU U aCTPOHOMMH, BBISIBIIATH IPOOIEMbI, CTABUTH U
dbopMynupoBaTh COOCTBEHHBIE 3a/Jayd; CAMOCTOSITEIbHO COCTaBJIATH IIJIaH
pEIIeHUs] PacUETHBIX M KAaYECTBEHHBIX 3a]a4, IUIAH BBINOJHEHUS MPAKTHYECKOU
paboThl ¢ y4€TOM HMEIOIIUXCS PECypCcoB, COOCTBEHHBIX BO3MOXKHOCTEH U
OpEeINOYTEeHUH; JaBaTh OLIEHKY HOBBIM CUTYallUsSM; PACLIIUPATH PaMKH y4EeOHOTO
IpeIMeTa Ha OCHOBE JIMYHBIX NPEINOYTEHHM; JenaThb OCO3HAHHBIM BBIOOP,
apryMeHTUpPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 3a PEIICHHE; OLEHUBATH
NPUOOPETEHHBIM  OMBIT; CHOCOOCTBOBAaTH (POPMUPOBAHUIO U MPOSBICHUIO
APYAUIUU B 00acTH (PU3HUKH, TIOCTOSSHHO TIOBBINIATH CBOW 0Opa30BaTENbHBIA U
KyJIbTYPHBI ypoBeHb. (CaMOKOHTpPOJb, 3MOLMOHAJIBHBI HWHTEIUIEKT: J1aBaTh



OLICHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTb, OLICHUBATH
COOTBETCTBHE pE3yJbTaTOB ILEJISIM; BIAJETh HAaBbIKAMU  I103HABATEIBHOU
pedaekcun Kak 0CO3HaHUS COBEPIIAEMBIX IEHCTBUN U MBICIUTENIBHBIX MTPOLIECCOB,
UX PE3yJbTaTOB U OCHOBAHMM; MCHOJIb30BaTh MPUEMBI pedIEKCUU ISl OLEHKU
CUTYallMM, BHIOOpAa BEPHOTO PEIICHUS; YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO
INPUHUMATh PELICHUS 110 UX CHUYKEHUIO; IPUHUMATh MOTUBBI U apIYMEHTHI APYTHUX
IpU aHalu3€ pe3yJbTAaTOB JCSITENbHOCTH; NPUHUMATh Cce0sl, TMOHUMAasi CBOU
HEJOCTAaTKU W JOCTOMHCTBA; NPHUHHUMAaThb MOTHBBI M apryMEHThl JAPYTUX MpHU
aHaJIM3€ PE3yJIbTaTOB JEATEIbHOCTH; IPU3HABATh CBOE MPABO U IIPaBO APYTUX Ha
omnOku. B mpouecce JOCTHKEHUS JUYHOCTHBIX PE3YJIbTAaTOB OCBOEHUS
oporpaMMbl 10  (U3UKE U1 ypPOBHS CpEJHEro oOmero oOpa3oBaHud Y
oOy4Jaronmxcs COBEpLIEHCTBYETCS AMOLHUOHAIIBHBIN WHTEIUIEKT,
IIPEANOIATaAfO NI c(hOpMHUPOBAHHOCTH: CaMOCO3HAaHMH, BKJIIOYAIOIIETO
CIIOCOOHOCTh MOHUMAaTh CBOE 3MOLMOHAIBHOE COCTOSIHWE, BUIETh HAIPaBICHUS
pa3BUTHSI COOCTBEHHON SMOLMOHAIBHOM cQepbl, ObITh YBEpEHHBIM B ce0e;
CaMOPETYJIMPOBaHUsl, BKIIOYAIOLIEr0 CaMOKOHTPOJb, YMEHUE IIPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
HYMOLIMOHAJIBHBIM U3MEHEHUSIM U MPOSIBIATH TMOKOCTh, ObITh OTKPBITHIM HOBOMY;
BHYTPEHHEW MOTHBALW{, BKIIOYAIOMIEW CTPEMIICHHE K JOCTMIKEHUIO LENU U
yCIexy, ONTUMH3M, WHULIHMATUBHOCTb, YMEHWE AECHCTBOBATb MCXOJS M3 CBOMX
BO3MOYKHOCTE; SMIaTHH, BKIOYAIOLIEH CIOCOOHOCTh MOHUMATh AMOI[MOHAIBHOE
COCTOSIHUE JIPYTUX, YYUTHIBATh €r0 MPU OCYLIECTBIECHUU OOILIEHHUS, CTIOCOOHOCTD K
COYYBCTBUIO M  CONEPEKUBAHUIO; COLMAIBHBIX HABBIKOB, BKJIIOYAIOLIUX
CIIOCOOHOCTh  BBICTPAaWBaThb OTHOLICHHMS C JPYTMMHU JIFOJABMH, 3a00THThbCHA,
nposBisITh uHTEpec U paspemiath KoHGIUKTHL. [IPEJJMETHBIE PE3VJIBTATHI K
KoHIly oOyueHuss B 10 kiacce mpeaMeTHblE pe3ysbTaThl Ha 0a30BOM YpOBHE
JNOJDKHBI ~ OTpaXkaTb  COPMUPOBAHHOCTH y  OOydYarOmUXcsi  YMEHUM:
JEMOHCTPUPOBaTh Ha TMpUMepax pojib U MecTo (GU3UKM B (HOPMHPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IIPAKTUYECKOW JEATEIIBHOCTH JIIOACH; YYHUTBIBATH TI'PAHMIIBI
OPUMEHEHUS HW3YYCHHBIX (PU3MYECKHMX MOJeNed: MaTepuajbHas  TOYKa,
UHEepLUagbHas CUCTeMa OTcuéra, aOCOMIOTHO TBEPAOE TENO, HAeaJbHBIA ras,
MOJIEJIA CTPOCHUS Ta30B, KUAKOCTENM M TBEPJIBIX TEJ, TOUCUHBIN JJICKTPUUECKUAN
3apsAl OpU pelieHud (U3MUYECKUX 3a/ad; pacrno3HaBaTh (U3UYECKUE SIBICHUS
(mpomecchl) M OOBICHATH MX HA OCHOBE 3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-
KMHETUYECKOW TEOPUU CTPOEHHUS BEUIECTBA M JJIEKTPOJMHAMUKHU: PABHOMEPHOE U
pPaBHOYCKOPEHHOE TPSIMOJIMHEHHOE JBM)KEHHE, CBOOOJHOE TMAaJeHUE Tell,
JIBUKEHHE TI0 OKPY>KHOCTH, WHEpIUs, B3auMmozeiictBue Ten, auddysus,



OpOYHOBCKOE JIBUXKEHUE, CTPOCHUE >KHUAKOCTEH M TBEPABIX TEJN, H3MEHEHHE
o0bEMa TeNl TpU HarpeBaHUU (OXJIAKICHUM), TEIJIOBOE PaBHOBECHE, UCIApCHHUE,
KOHJICHCAIUs, IUIaBJICHUE, KpUCTALIM3AIMs, KHUIIEHHWE, BIIAXKHOCTH BO3/yXa,
MOBBIIIIEHUE JJABJICHUS Ta3a IIPU €ro HarpeBaHUM B 3aKPHITOM COCYIE, CBSI3b MEXKTY
napaMeTpaMM  COCTOSIHMS Ta3a B H3oMpolieccax, dDJICKTpU3alus  Tel,
B3aMMOJICHCTBUE 3apsJIOB; OMHUCHIBATH MEXAHMYECKOE JBWKECHHUE, HCIOJb3YS
bu3nYecKue BEIMYUHBI: KOOPJIWHATA, MMyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE,
Macca Tella, CUJia, UMIIYJIbC T4, KUHETHUYECKas DSHEprus, IOTECHINaIbHAs
DHEPrusi, MEXaHWueckas paboTa, MeXaHWMYecKas MOIIHOCTh; IPU OINKHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3WYECKUH CMBICHT HCHOJB3yeMbIX BEJIMYHMH, HX
0003HaYCHUSI W CIUHMIBI, HAXOIUTh (OPMYJIbI, CBSA3BIBAIOIINE JaHHYIO
(GU3MYECKYI0 BEIMYMHY C JPYTUMH BEJIMYMHAMU, OIMCHIBATH H3YYCHHBIE
TEIJIOBbIE CBOICTBA TEJ U TEIUIOBHIC SIBJICHUS, UCTIOJIB3YSl (PU3UUECKHUE BEIUUMHBI:
JIaBJICHHE Tra3za, TeMIleparypa, CpEeIHss] KUHETUYeCKass SHEPrus XaoTHUYECKOTO
JBI)KCHUSI MOJIEKYJ, CpEeAHEKBaJpaTH4YHasi CKOPOCTb MOJIEKYJ, KOJHUYECTBO
TEIUIOThI, BHYTPEHHS dHEPrusi, pabora raza, KodOPUIMEHT MOJIe3HOTO JICHCTBUS
TEIJIOBOT'O JBUTATENIS; TIPH ONMMCAHUHU MPABUILHO TPAKTOBATH (DU3WUECKHUI CMBICIT
HCIIOJB3YEMBIX BEJIMYHMH, WX O0003HAYEHHUS W CIUHMIIBI, HAXOJIUTh (HOPMYIIHI,
CBSI3bIBAIONIME JaHHYI0 (DU3UYECKYIO BEJIMYMHY C JAPYTUMU BEJIMYUHAM;
OMHUCHIBATh HM3YYEHHBIE JJIEKTPUUECKHE CBOMCTBA BEIIECTBA M AJIEKTPUUYECKHUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, MOTEHIMAN, Pa3HOCTh MOTEHIIUAJIOB;
NP OINHMCAHWHM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYCCKHH CMBICT HCIIOJIb3yEeMbIX
BEJIMYMH, UX OO0O3HAYCHMS W EIWHHUIIBI, YKa3biBaTh (DOPMYJIBI, CBS3BIBAIOIINC
JTaHHYI0 (U3MYECKYI0 BEJIMYHMHY C JPYTMMH BEJIMYMHAMU, aHAIU3UPOBATH
(dbU3UYECKUe TPOLECCHl U SBJICHUS, UCTIONB3Ys (PU3NUECKHUE 3aKOHBI M TIPUHITUIIBL:
3aKkoH BcemupHoro taroteHus, |, 11 u Il 3akonbr HbroTOHA, 3aKOH CcOXpaHEHUs
MEXaHUYECKON DHEPTUM, 3aKOH COXPAHEHUS UMITYJIbCa, MPUHIUN CYNEPIO3UIUN
CUJI, TPUHIIUI PABHOIpPABUS HMHEPIUMATBHBIX CHCTEM OTCYETa, MOJICKYJISIPHO-
KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEUIECTBA, T'a30BbIE 3aKOHBI, CBSI3b CpEIHEN
KMHETHYECKOW DHEPTrUU  TEIJIOBOTO JBMKCHHS MOJEKYJI C aOCOJIOTHOM
TEeMIEpaTypol, TEpBbIA  3aKOH  TEPMOJUHAMHUKH, 3aKOH  COXpAaHEHUS
AIEKTPUYECKOro 3apsifa, 3akoH KylloHa, mpw >TOM pasiidyarh CJIOBECHYIO
GbopMYyJIMPOBKY 3aKOHA, €r0 MAaTEeMaTUYECKOE BBIPAKEHUE W YCIOBUS (TPaHMUIIBI,
00J1acTH) TPUMEHUMOCTH; OOBSICHATH OCHOBHBIE MPUHIIUIBI JIEWCTBUS MaIllUH,
NpUOOPOB M TEXHUYECKUX YCTPOWCTB; paszinyaTh YCIOBHUS HX 0€30MacHOTO
WCMOJIb30BaHWS B TMOBCEIHEBHOM JKM3HM; BBINIOJHATH OJKCIECPUMEHTHI IO
WCCJIEMOBAaHNIO (PM3MUECKUX SBICHUM U MPOIIECCOB C UCIOJIB30BAHUEM TPSIMBIX U



KOCBEHHBIX M3MEPEHUM, Mpu 3TOM (GOPMYyIUPOBATH MpOoOIeMy/3aqauy U TUIOTE3Y
y4e0HOr0 HKCIIEPUMEHTa, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOT0 000pY10BaHNUS,
MPOBOJUTH OMNBIT W (POPMYJIHMPOBATH BBIBOJBI; OCYIIECTBIATH NPsIMbIE U
KOCBEHHbIEC U3MepeHUs (PU3NUECKUX BEJIMYUH, IIPU 3TOM BbIOMPATH ONTUMAJIbHBIN
croco0 M3MepeHus: U UCMOIb30BaTh M3BECTHBIE METOMbI OLIEHKHU IMOTPEIIHOCTEH
U3MEPEHH; HCCIeN0oBaTh 3aBHUCUMOCTH MEXAy (U3HMUYECKUMH BEIMYUHAMHU C
UCITOJIb30BAaHUEM TNPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
¢ukcupoBaTh pe3yabTaThl MONYUYEHHOM 3aBUCUMOCTH (DU3UYECKUX BEIMYUH B
BUJle TaOMUI, U TpaduKOB, NenaTh BBIBOJLI IO pe3yJibTaTaM HCCIEIOBAHUS;
coOioaTh TpaBuia O€30MacHOro TpyJa MpU MNPOBEIECHUU UCCIECJIOBAHUMA B
pamMKax Y4eOHOTO SKCHEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U IPOEKTHOM
NEeSATEIbHOCTH C MCIOJIb30BAHHUEM H3MEPUTENBHBIX YCTPONCTB M JAOOPATOPHOTO
o0opyioBaHUs; pelaTh pacuéTHbIE 3a7adydl C SBHO 3aJaHHOM (pu3nueckoit
MOJIEJIbIO, KCIONB3YS (PU3MYECKHE 3aKOHbl M MPUHIMUIBI, HA OCHOBE aHaIM3a
YCJIOBUSL 3a7a4ydl BBIOMpPATh (PUBUYECKYIO MOJECNb, BBIACIATh (U3UUECKUE
BEJIMYMHBI U (POpPMyJIbl, HEOOXOAUMBIE i €€ pEelIeHUs,, MPOBOJUTh PACUETHI U
OLIEHUBATh PEaJbHOCTh MOJIYYEHHOI'O 3HAYEHMs (PU3MUECKON BEJIIMYUHBI; pelIaTh
KAUECTBEHHBIC 3a/1aud: BBICTPAUBATh JIOTUYECKH HENPOTUBOPEUMBYIO LIETMOYKY
paccykJAeHUN C OMOpol HAa M3Y4YCHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3HUECKHUE
SBJICHMSI; WCIIONB30BAaTh MPU PEIICHUHM Y4YEOHBIX 337a4 COBPEMEHHbIE
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
Y TIPEICTABJICHUS YYEOHOW M HAyYHO-TIOMYJSPHON MH(POPMALIMH, MTOTYYEHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKN aHAIU3UPOBAThH MOJIYyYaeMyt0 HHPOPMAIIHIO;
IPUBOJUTH MPHUMEPHl BKJIaJa POCCUHUCKUX U 3apyOCKHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIEr0 MHpa, B pa3BUTHE
TEXHUKH M TEXHOJOTHH; HCIONb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3UKE B
MOBCEIHEBHON KU3HM IS OOecleueHus: OE€30MacHOCTH TMpU OOpalieHuu ¢
npudbopaMu M TEXHUYECKUMHU YCTPOMCTBAMHU, HJisi COXPAaHEHUs 370pOBbI U
COOJIIOJICHUSI HOPM 3KOJIOTMYECKOTO MOBEJICHUS B OKpYXalollel cpenie; padoTarh B
IpYyMNIE C BBINOJIHEHWEM PAa3JIMYHBIX COIMAJIBbHBIX POJEH, IUIaHUPOBAaTh PadOTy
IpYyMIbl, PAMOHATIBHO paclpeAessaTh 00S3aHHOCTH U IJIAHUPOBATh JEATEIBHOCTD
B HECTAaHJAPTHBIX CHUTyalUsX, AaJE€KBaTHO OLEHWBATh BKJAJ KaXIOro W3
YYaCTHUKOB IPYMIIbI B pellieHue paccMaTpuBaemMoit mpoosieMsl. K koHiy oOyuenus
B 11 kyacce mpenMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaXaTh
c(OpPMHPOBAHHOCTh Y OOYyYarOUIUXCsl YMEHUN: JEMOHCTPUPOBATh Ha MpUMeEpax
poJib U MecTO (pu3uKH B GOPMHUPOBAHNN COBPEMEHHOW HAYYHOW KapTHUHBI MUpa, B
Pa3BUTUU COBPEMEHHOW TEXHUKH M TEXHOJIOTHMU, B MPAKTUYECKOU IESITEIBHOCTHU
JIOACH, IIEeNIOCTHOCTh W €IWHCTBO (DU3MUECKOM KapTUHBI MHUpA; YYUTHIBATH



TPaHWIBl ~ TPUMEHEHUS  W3YYEHHBIX  (U3UYECKUX  MOJENeH:  TOUYSHYHBIN
ANIEKTPUYECKUHN 3apsij, JIyd CBeTa, TOUCUHBIH MCTOYHUK CBETa, SJ€pHAs MOJICIb
aToMa, HYKJIIOHHas MOJIEJb aTOMHOIO Spa IpH pelieHud (PU3NYECKUX 3aj1ad;
pacro3HaBath (U3UYECKHE SBJICHHS (TIPOILIECChI) M OOBACHATH HUX HAa OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAaHTOBOW (DU3HKH: DJIEKTPUUYECKAS TPOBOTUMOCTD,
TEIIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHUTHAas WHAYKIUS, JEWCTBHE MAarHUTHOTO TIOJS Ha
MPOBOJHUK C TOKOM U JIBIDKYIIMICS 3apsfl, AJIEKTPOMATrHUTHBIC KOJcOaHWsS U
BOJIHBI, MPSIMOJIMHEHHOE pPacCIpoCTpaHCHUE CBETa, OTPa)KEHHUE, MPeIOMIICHHUE,
uHtepdepernus, audpakuus W MOJApU3aIUs  CBETa, JUCIEPCHS CBETa,
dboTtoanekTpudeckuii 3phext (poTodrddexT), cBeToBOS AaBieHNUE, BOSHUKHOBEHUE
JMHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHAas
PaIMOaKTUBHOCTD; OMHUCHIBATh M3YUYCHHbIC CBOMCTBA BEIIECTBA (DJICKTPUUYECKHUE,
MarHUTHbIC, ONTUYECKHE, DJIECKTPUUYECKYIO MPOBOJUMOCTb Pa3JIUUHBIX Cpel) U
AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMOJB3Yysl (PU3MUYECKHUE BEIUYUHBI:
AIEKTPUYECKUN 3apsii, CHJIa TOKA, DJICKTPUUECKOE HaIpSHKEHUE, AJIEKTPUYECKOE
COTNPOTHUBRJICHUE, PA3HOCTh MOTEHIIMAJIOB, JJEKTPOJBIDKYIIAs CHJIa, padoTa TOKa,
WHIYKIMS MarHUTHOTO TMOJis, cmiia Awmrmepa, cuia JlopeHma, MHIYKTUBHOCTH
KaTYIIKW, SHEPrUs HJIEKTPUYECKOT0 M MArHUTHOTO IMOJed, MEepHoJ M YacToTa
KoJieOaHUM B KoJeOaTeIbHOM KOHTYpe, 3apsii W Ccujla TOoKa B IMpolecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHWi, (OKYCHOE pacCTOsIHUE U
ONTUYECKAasl CUJIa JIMH3bI, MPU OMUCAHUM TPABUIBLHO TPAKTOBATH (PU3MUECKUN
CMBICII HCIIOJIb3YEMBIX BEJIMYMH, HMX OOO3HAYCHWS W CIUHMIIBI, YKa3bIBaTh
GbopMyIIbl, CBS3BIBAIOIME JAaHHYIO (PU3MYECKYIO BEIMYHHY C JPYTHUMH
BEJIMYMHAMHU; OITMCHIBATh N3YUCHHBIE KBAHTOBBIC SIBJICHUS M TIPOIIECCHI, HCTIOJIBb3YS
(bU3NYeCKUe BEIWYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJH, JUIMHA BOJIHBI U
4acTOTa CBETA, DHEPTUs U UMNYJIbC (DOTOHA, MEPHUO]T TOJIypaciaja, SHEPrus CBI3U
aTOMHBIX SiZIep, NPU OMUCAHUM TPABUWIBHO TPAKTOBATH (UBUYECKUN CMBICT
UCIIOJB3YEeMbIX BEJWYWH, MX OO0O3HAYCHUS M €IUHMIIbI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIONIUE JIaHHYIO (U3UYECKYI0 BEJIUYMHY C JPYTUMH BEJIWYMHAMH,
BBIYUCIIATh 3HAauCHHE (U3WYCCKOM BEIMYMHBI; aHAIM3UPOBATh (PU3HUECKHE
MIPOIIECCHI U SIBJICHUS, UCTIONB3YS (DU3NYECKUE 3aKOHBI U MPUHIHUIBL: 3aK0H OMa,
3aKOHBI TOCJIEOBATEILHOIO U MAPAJJICIBHOTO COCAMHEHUST TTPOBOJHUKOB, 3aKOH
Jxoyns—Jleniia, 3aKkOH 3JEKTPOMAarHUTHOW WHIYKIIMH, 3aKOH MPSIMOJMHEHHOTO
pacrnpocTpaHeHHUs CBETa, 3aKOHbI OTPAKEHUSI CBETA, 3aKOHBI MIPEJIOMJICHUS CBETA,
ypaBHeHHe OuHINTeWHa 11 hororddekrra, 3aKOH COXpPAHEHHUS DHEPTHUM, 3aKOH
COXpPAaHEHHS HMMITYJIbCa, 3aKOH COXPAHEHUS DJIEKTPUYECKOro 3apsifa, 3aKOoH
COXpaHEHMSI MacCOBOTI'0 YMCIIa, MOCTyNaThl bopa, 3aKoH paJlu0aKTUBHOIO pacnaja,



IpU ATOM pas3inyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOoe
BBIpQKEHUE M YCIOBUS (TpaHUIBL, O0O0NAacTH) TNPUMEHHUMOCTH; OIPEACIAThH
HampaBJIeHWEe BEKTOpa MHAYKIMA MAarHUTHOTO MOJISl MPOBOJHUKA C TOKOM, CHIIBI
Awmnepa u cuibl JlopeHna; CTpOMTh M OMKCHIBATH HW300paKEHHUE, CO3/1aBaEMOE
IUIOCKUM  3€pKaJioM, TOHKOW JIMH30M; BBINOJHATH OKCIEPUMEHTHl IO
UCCIIETOBAaHUIO (PU3UYECKUX SBICHUI U MPOIECCOB C UCMHOIB30BAHUEM MPSMBIX U
KOCBEHHBIX M3MEPEHUN: IPU 3TOM (HOPMYIHPOBATh MPOOIeMy/3a1ady U TUIOTE3Y
y4eOHOTr0 3KCIIepUMEHTa, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOIO 000pyA0BaHus,
OPOBOIUTH ONBIT W (OPMYIUPOBATH BBIBOJABI; OCYLIECTBISATH NPAMbIE U
KOCBEHHbIE U3MEPEHUsI (PU3NUECKUX BEIUYHH, IIPU STOM BBIOMpATh ONTHUMAJIbHBIN
croco0 M3MEpEeHUs U UCHOJIb30BaTh M3BECTHBIE METOJ/bI OLEHKH IMOTPEIIHOCTEH
MU3MEPEHHIT; UCCIEI0BaTh 3aBUCUMOCTH (PM3NYECKUX BETUYHMH C MCIOJIB30BAHUEM
OpSIMBIX  M3MEPEHMIA: TpPU OSTOM KOHCTPYHMPOBATh YCTaHOBKY, (PUKCHpOBAThH
pe3ynabTaThl MOTYYCHHON 3aBHCHUMOCTH (M3MUYECKUX BEIMYMH B BUAC TAOIHI] H
rpadukoB, AenaTh BBHIBOJBI MO pe3yabTaTaM HCCIIEIOBaHU; COOMI0IaTh MpaBHiia
Oe30macHOro TpyAa IpU MPOBEACHUM HCCIEIOBaHUM B paMKax y4eOHOTro
HKCIEPUMEHTa, Y4€OHO-UCCIENOBATENbCKOW M IMPOEKTHOM JEATENbHOCTH C
UCIOJIb30BAaHUEM HM3MEPUTEIBHBIX YCTPONCTB M JAOOPATOPHOrO OO0OpYIOBaHUS;
pemarh pacy€THBIC 3a7aud C SIBHO 3aJlaHHOW (DU3MUECKON MOJENbI0, UCIOJIb3Ys
dbuznyeckre 3aKOHBI U IPUHIIMITEI, HA OCHOBE aHAllM3a YCJIOBHsI 3a/a4ll BEIOUPAThH
buznyecKyro MoOzeib, BBIACHATh (PUIUUYECKHE BEIUYUHBI U (OpPMYIIHI,
HEOOXOUMbIC NIl €€ pEelIeHus, MPOBOIUTH PAcuéThl M OIICHHWBATH PEaTbHOCTH
MOJyYEHHOT0 3HaueHusi (PU3MYECKON BEJMYMHBI; pellaTh KaueCTBEHHbIE 3a/1ayu:
BBICTPAnBaTh JJOTUYECKH HEMPOTHUBOPEUUBYIO LIETIOUKY PACCYKIEHUI C OMOpoi Ha
U3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKHUE SIBICHHUS; UCTIOJIb30BaTh MPU
pelieHny Y4YeOHBIX 3aJad COBPEMEHHble WH(OPMAllMOHHBIE TEXHOJIOTMU MJIs
MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAMU U TPEICTaBICHHUS Y4eOHOU W
HAYYHO-TIOMYJISIPHON HWH(OpPMAIINK, TOJyYeHHOW W3 Pa3IUYHBIX HCTOYHUKOB,
KPUTHUYECKH aHAJIM3UPOBATh MOTydaeMyr WHGOpMaINI0; OOBSICHATH MPUHIUIIBI
JEHCTBUS MalllH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3nnyaTh YCIOBUS HX
0€30MacHOr0 HCIOJb30BAHUSI B TOBCEAHEBHOW >KM3HU; NPUBOAMUTH IPUMEPHI
BKJIaZla POCCUHCKUX U 3apyOCKHBIX YUYEHBIX-(QU3UKOB B pa3BUTHE HAyKH, B
O0O0BSICHEHHE MPOIIECCOB OKPY’KAIOIIEr0 MUPa, B Pa3BUTHE TEXHUKU U TEXHOJOTHUH;
UCTIONb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3UKE B TIOBCETHEBHOW KU3HU TS
oOecrieyeHusi 0€30MaCHOCTH MpU OOpalieHuu ¢ NpuOoOpaMu M TEXHUYECKUMH
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbs U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBENICHHUS B OKpYXalolleil cpejie; paboTaTh B TPYIIIE C BBIMOIHEHUEM Pa3INUHbIX
COLIMAJIBHBIX POJIEH, TUIAHUPOBATh PadOTy TPYMIbI, PAMOHAIBLHO PACIPENCIITh



O0S3aHHOCTH W TUIAHUPOBATh JIEATEIHHOCTh B HECTAHIAPTHBIX CHTYAIUAX,
aJIcKBaTHO OIICHUBATh BKJIaJ KaXJOr0 M3 YYACTHUKOB TPYIIbl B pEIICHHE
paccMaTpuBaeMoi poOIeMBbl.

Tematuueckoe IIJIIAHUPOBAHUC.

10 xmacc



Buasbl

AeAITeJIbHOCTH JJIEKTPOHHBIE
KosmnuyecrBo
Ne  HaummenoBaHue pa3neioB HACOR KontposbHbie o0y4arommuxcs (uudposbie)
/n H TeM NPOrpaMmbl Beero padoThI € y4eToM o0pa3oBaTe/bHbIE
padoueit pecypchbl
NPOrpamMMmblI
BOCIIMTAHMS
1 ®u3uKa U METOIbI 5 AYKUIHOH bubmoreka [JOK
HAyYHOTO TTO3HAHUS 3HaHUHT https://m.edsoo.ru/7f41bf72
I'pynnosas bubmuotexa [JOK
2 K 3)
aHeMaTHid pabota https://m.edsoo.ru/7f41bf72
AYKIIMOH bu6mmoreka IJOK
3 7
Huramika 3HAHWUU https://m.edsoo.ru/7f41bf72
4 3aKOHBI COXPAHEHUS B 5 1 I'pynmoBas bubmuotexa [JOK
MEXaHUKE pabota https://m.edsoo.ru/7f41bf72
A
5 hOASJI;:I]:BJIBI HOKMUHETHYECKON 9 3H}:;LII/IPII710H bubmmorexa LIOK
Y https://m.edsoo.ru/7f41bf72
TEOPUU
WNurtepaktuBasie  bubmmoteka [[OK
6 T : 10 1
CPMOZIHANIRA METOAbI https://m.edsoo0.ru/7f415b90
sl
o ' 8 https://m.edsoo.ru/7f41bf72
IIEPEX0.Ibl
8 DNeKTpocTaTHKa 10 CuryannoHHo- bubmuotexa [JOK



https://m.edsoo.ru/7f415b90

poiieBas https://m.edsoo.ru/7f41bf72
UTrpa,KOHCUITUYM
[TocTostHHBIN 12 I'pynnosas bubnmuotexa [JOK
DIIEKTPUYCCKUI TOK pabota https://m.edsoo.ru/7f41bf72
Pesepn 2
OBIIEE KOJIMYECTBO YACOB 68

[10 ITPOTPAMME




11 KJIACC

KoaunyecTBO 4acoB

DJIEKTPOHHbIE
No HauveroBanue Buasl gesre1bHOCTH (undposbre)
g PACTOBHTEM Bcero Kontpoasusre 00y4aKoIUXCsl ¢ Y4eTOM o0pa3oBaTe/ibHbIE
MpOrpaMMBbI PadoTeI paboueii mporpaMmbI pecypeb
BOCIIUTAHMSA
1 MeKTpOMHAMIKa 11 1 WNuTtepaktuBHble MeTOABl  bubnnoreka [{OK
https://m.edsoo.ru/7f415b90
['pynmoBas pabota bubnuotexa [JOK
2 Koneoannus n Bosie! 24 1 https://m.edsoo.ru/7f41bf72
. TO@(;I;(;]E:I CHEIHaJIbHOM . . OBpucTHueckas oecena BuGmiorexa L[OK
https://m.edsoo.ru/7f41bf72
OTHOCHUTEJIbHOCTHU
AYKIIMOH 3HaHUI bubmuoteka [JOK
4 Kearobas (st 15 https://m.edso0.ru/7f415b90
5 DJIEMEHTBI ACTPOHOMHUH 7 1 PaboTa B mapax bubmuoteka [JOK
U acTpODHU3UKH https://m.edsoo.ru/7f41bf72
[ToBTOpEHNE, CuTyanMoHHO-poJeBas
7 00o00111eH1E, 4 UTPa,KOHCUIINYM, TPEHUHT
CUCTEMaTHU3ALIMS
3HAHUU
Peseps 3
OBIIEE KOJIMYECTBO 68 4

YACOB I10 I[TPOI'PAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

IHOYPOYHOE IINTAHUPOBAHHUE

MCXaHHNYCCKOI'O JBMXXCHMA.

10 KJIACC
N KosuuecTBo 4acoB 1 JJIeKTPpOHHbIe HH(PoBbIE
° ara
Tema ypoka KonTposabHbIe oOpa3oBaTe/ibHbIE
n/m Bcero U3Y4CHUA
paﬁoTbI pecypchl
®dusuka — GpyHIaMeHTaIbHAsS
Hayka o npupoje. Hayunbii
. yka O TpHp Y . . Bu6morexa LIOK
METO/] TO3HAHUS U METOIbI
https://m.edsoo.ru/ff0c32e
Uccae0BaHus GU3MUECKUX
SIBJICHUI
Ponb u mecto puszuku B
OPMHUPOBAHUU COBPEMEHHOMN
) opmmp P . . Bu6morexa LIOK
Hay4YHOU KapTHUHBI MUpPA, B
’ P . P https://m.edsoo.ru/ff0c32e
MPAKTUYECKON JEATEIbHOCTH
Ioaeu
MexaHn4ecKkoe JTBUKECHUE.
bu6moreka IJOK
3 OTHOCUTENIBHOCTD 1 0

https://m.edsoo.ru/ff0c3508




[lepemernenue, CKOpPOCTH,
YCKOpEHUE

PaBHOMEpHOE NPSIMOTTUHENHOE
JNBH)KCHUE

PaBHOyCKOpEHHOE
MIPSMOJIMHEWHOE B)KECHUE

CBoOosiHOE TIaJieHrE. Y CKOPEHHE

CBOOO/IHOTO IaJIEHUS

KpuBonnnHeitHoe ABUKEHHUE.

JIBM>KeHrE MaTepuagibHON TOUKHU

10 OKPY’KHOCTH

10

11

NuepuuanbHbie CUCTEMBI
orcyera. [lepBbIil 3aKOH
Herorona

Macca rena. Cuna. [Ipuanun
CYHEPIO3ULIMU CHUII.
Bropoiizakon HeroToHna st
MAaTEPUaJIbHOUTOUKHU
Tperuiizakon HeroTona s
MaTepualbHbIX TOUYEK

3aKOH BCEMUPHOTO TATOTEHUS.
Cuna tskectu. llepBas
KOCMHMYECKAsI CKOPOCTh

bu6moreka I{OK https://
m .edsoo .ru/ff0 c 3be 8

12

Cuna ynpyroctu. 3akoH ['yka.




Bec tena

13

Cuna tpenus. Koapdunuent
TpeHus. Cuia COnpoTUBICHUS
HpU ABWKEHHUH TeJla B )KUIKOCTU
WK Ta3e

14

[ToctynarensHOE 1
BpallaTeIbHOE ABUKEHHE
a0COJIIOTHO TBEP/IOTO TENA.
MowmenT cuiibl. [liieuo cubl.
YcnoBus paBHOBECHS TBEPAOTO
Tea

15

Nmnynec MaTepruanbHON TOUKH,
CHUCTEMBI MATEPUATIbHBIX TOYEK.
Nmnynbce cuiibl. 3aKoH
COXpPaHEHHMS UMITYJIbCA.
PeakTuBHOE nBHKEHIE

16

17

PaboTa 1 MOIITHOCTH CHJTBI.
Kunernueckas sneprus
MaTepUAIBHOW TOUYKH. Teopema
00 M3MEHEeHUn
KMHETUYECKOWDHEPTUU

[TorenunanbHas 3HEPTUS

bubmoreka I{OK https://
m .edsoo .ru/ff0 c4502

18

IloTeHnuanarHbIE U
HenoTeHIMaIbHbIe CHIbI. CBA3b
PabOThI HEMOTEHITUATIBHBIX CHII C




U3MEHEHUEM
MEXaHUYECKOMIHEPTUU CUCTEMBI
TeJ. 3aKOH COXpaHEHUs
MEXaHUYECKON IHEPTUH

19

20

21

22

23

JlaGoparopHas pabota
«HccnegoBanue cBsizu pabOTHI
CHUJIBI C U3BMEHCHUEM
MEXaHUYCCKON SHEPTHH Tella Ha
MIpUMEPE PACTHKEHUS
PE3MHOBOTO KI'YTa

KoHntposbHas padoTta o teme
«Kunemaruka. /[uHamuka.
3aKOHBI COXPAHEHUS B
MEXaHUKE»

OCHOBHBIE MOJIOKECHUS
MOJICKYJISIPHO - KHHETUYECKOU
TeopuH. bpoyHOBCKOE JBUKEHHUE.

Audpdysus

XapakTep IBUKEHUS U
B3aMMOJICUCTBUS YaCTHII
BenecTsa. Mojenu CTpoeHus
ra3oB, KUJIKOCTEH U TBEPIBIX TEI
Macca monekyn. KonnuectBo
BemiecTna. [locrosnnas
ABoraapo




24

TennoBoe paBHOBECHE.
Temmneparypa u €€ u3MepeHue.
[IIxama remmeparyp Llenscus

25

WUneansvyernii raz 8 MKT.
OcHoBHoe ypaBHeHUE MKT

26

AOGcomoTHas TemrepaTypa Kak
Mepa CpeIHEN KUHETUYECKON
SHEPIrUuM ABUKEHHUS MOJIEKYIL.
YpaBuenne Menjerneena -
Knaneiipona

27

28

29

30

3akoH JlanbToHAa. ['a30BBIE
3aKOHBI

JlabopartopHas pabota
«HccnenoBanne 3aBUCUMOCTH
MEXTy MapaMeTpamMu COCTOSHUS
Pa3peKEHHOTO Ta3a

M3onpoueccsl B HACaIbHOM rase
U uX rpapuyeckoe
IIPEICTABIICHHE

BuyTpeHnHss sHeprus
TEPMOJIMHAMUYECKONCHUCTEMBI U
CIOCOOBI €€EU3MEHEHUSI.
KonuuectBo TemnoTel u pabdora.
BuyTpeHnHsis sHeprus
OJIHOATOMHOTO MJI€aJIbHOTO Ta3a

bu6moreka IJOK
https://m.edsoo.ru/ff0c3508




31

Bunsr Trermonepenauun

VY nenpHAsA TEINIOEMKOCTD
BemecTBa. KoanyecTBO TEILUIOTHI

bubmmorexa [{OK https://

32 IpH TEIUIoNepeaaye. m .edsoo .ru/ff0 ¢ 5 c36
AnmabaTHBIN Mpoiiecc
IlepBblii 3aKOH TEPMOJVHAMUKH
33 U €ro NPUMEHEHHE K
u30Ipoueccam
HeobOpatuMocTs mponeccoB B
34 npupoje. Bropoii 3akoH
TEPMOJIMHAMUKHU
35 [Tpunnun neicteus u KI1/] bubmoteka IIOK
TEIJIOBOM MaIlIMHBI https://m.edsoo.ru/ff0c3508
36 ukn Kapuo u ero KIIJ]
37 DKoJIOrHYecKue MpooIeMbl
TEIUIOAHEPTETUKU
O6o06maronui ypox
38 «MomnekymnsipHas pusmka.
OCHOBBI TEPMOUHAMUKID)
KontponbsHas pabota o Teme
39 «MonekynsipHast puzuka.
OCHOBBI TEPMOIUHAMUKID)
40 [Tapoo6pa3zoBanue u

KoHAeHcaus. Mcnapenue u




KHUIICHUC

41

42

AOCOIIOTHASA U OTHOCUTEIbHAS
BJI&JKHOCTB BO3/yXa.
Hacplimenuslii nap

Teépnoe teno. Kpucramnmueckue
1 aMmopdHBIC TeIa. AHU3OTPOIHUS
CBOMCTB KpucCTa/LIoB. XKuakue
kpuctauibl. CoBpeMeHHbIE
MaTepuaibl

bu6moreka IIOK
https://m.edsoo.ru/ff0c3508

43

44

45

[ImaBneHne U KpUCTATIN3AIMUA.
VY ienpHas TEIOTA IUIABJICHUS.
CyOaumanms

YpaBHEHHUE TEIJIOBOTO OajaHca

DJIeKTpU3aLHUs TENl.
DnekTpudeckuii 3apsa. J(Ba Buna
AIEKTPUUECKUX 3apsIIOB

bu6mmorexa [HOK https://
m .edsoo .ru/ff0 c6820

46

[IpoBOHUKH, TUDIEKTPUKHA U
MOJYIPOBOJHUKHU. 3aKOH
COXpaHEHHUS AIEKTPUIECKOTO
3apsiaa

47

BzaumopeiicTBre 3aps10B. 3aKOH
Kymona.
TOYEYHBINAIEKTPUYECKUN 3aPs T




48

Hanpsok€HHOCTB 3JIEKTPUYECKOTO
noss. [IpuHuun cynepno3uiuu
BNEKTPUYECKUX Tonen. JInnumn
HAPSKEHHOCTH

49

Pabora cun
AIEKTPOCTATUYECKOTO TOJISI.
ITorennuan. Pa3HocTs
MMOTEHIINAIOB

bu6moreka IIOK
https://m.edsoo.ru/ff0c3508

50

IIpOBOTHUKH U TUIIEKTPUKHU B
JIEKTPOCTATUYECKOM IIOJIE.
Jlusnexrpruyeckas
MIPOHMIIAEMOCTD

o1

52

53

54

OnektpoémkocTb. Konaencarop

DIIEKTPOEMKOCTbD MIIOCKOTO
KOHJIEHCATOpa. DHEPTUst
3apsHKEHHOTO KOHJIEHCaTopa

Jlabopartopnas pabota
"HU3mepeHune 3JIeKTPOEMKOCTH
KOHJIeHCaTopa

[TpuHLMIT IEUCTBUS U
MIPUMEHEHUE KOHJICHCATOPOB,
KOIUPOBAJIHLHOTO ariapara,
CTPYHHOI'O IIPUHTEPA.
DIIEKTpOCTaTUYECKasl 3alIUTa.
3azeMieHuE IEKTPOnPrOOPOB

bu6muoreka [{OK https://
m .edsoo .ru/ffO c84ae




55

56

57

58

DNEeKTpUUECKUN TOK, YCIOBUS
€ro CyIIeCTBOBaHMUS.
[TocTostHubIN TOK. CHiia TOKa.
Hanpsixenue. ConpoTuBiieHHE.
3akoH Oma 11 ydyacTka 1enu

ITocnenoBarensHOE,
napasuiesibHOe, CMEIIaHHOE
COCTMHECHHE MTPOBOTHUKOB.
JlabopartopHas pabota
«/3ydeHne cMelanHoro
COCJIMHEHHUS PE3UCTOPOBY

PaGoTta u MoIHOCTE
3JIEKTPUYECKOTO TOKA. 3aKOH
Jxoyna -JIenua

3akoH Oma 11l TOJTHOM
(3aMKHYTOI1) 2JIEKTPUIECKON
uenu. KopoTkoe 3aMbIkaHue.
JlabopatopHas pabota
«3mepenne IJIC uctouHuka
TOKA U €r0 BHYTPEHHETO
CONIPOTHUBJICHUS»

bub6mmoreka [JOK
https://m.edsoo.ru/ff0c3508

59

DJIEeKTPOHHAs! TPOBOJAUMOCTh
TBEPABIX METAJIIIOB. 3aBUCUMOCTD
CONPOTHUBJIEHUSI METAJIJIOB OT
TeMIepaTyphbl.




CBepXIpoBOIUMOCTh

60

61

62

63

64

65

DNEKTPUUECKUNUTOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKO
[TonynpoBoIHUKH, UX
COOCTBEHHAs M IPUMECHAsI

n_
nepexoja. [lomynpoBogHIKOBBIE
IPUOOPHI

npoBoauMocTh. CBoMcTBa P

DIIEKTPUYECKUUTOK B PACTBOPAX
Y pPacIuIaBax dJIEKTPOJIUTOB.
DNeKTpoIUTHYECKas
JUCCOLMALMS. DNEKTPOIIU3

DIIEKTPUYECKUMTOK B ra3ax.
CaMocToATeNbHBINN
HECAMOCTOATEIbHBIAPA3PSAL.
Monnus. [1na3ma

DnekTpuyeckue Npuoopsl U
YCTPOWCTBA U UX TPAKTUICCKOEC
npuMeHeHue. [IpaBuia TeXHUKH
Oe301macHoOCTH

O6o06maronui ypox
«DNMEKTPOAUHAMUKAY

bubmunorexa [{OK https://
m .edsoo .ru/ffO c84ae

bubmuoreka [{OK https://
m .edsoo .ru/ffO c86fc

66

KontponbsHas pabota o teme
«2nekrpocratuka. [locTosTHHBIN




BJICKTPUYECKUN TOK. TOKH B
Pa3IMYHBIX Cpeaax

PezepBHbiii ypok. KoHTposbHas

67 paboTa o Teme 1
"OnexrpoauHaMuka'
PesepBHblit ypok. O60061maromumi bubmmoreka L{OK https://
68 1
ypok 1o Temam 10 kiacca m .edsoo .ru/ff0 c8 f6 ¢
OBIIEE KOJIMYECTBO 68

YACOB IIO ITPOI'PAMME




11 KJIACC

Ne i/

Tema ypoka

B3anmoeiicTBrE MOCTOSSHHBIX MArHUTOB U
MIPOBOJAHUKOB C TOKOM. MaruuTHoe 1oJie.
['unoresa Amnepa

MarsnuTHoe€ 1oJje MPOBOJAHUKA C TOKOM.
OmneiT Opcrena

Koaun4yecTBO 4acoB

KonTpoJsbHbIe

Bcero
padoThI

Jlara
U3Y4YeHUA

5.09

5.09

DJIEKTPOHHbIE
uugposBbIe
o0pa3oBaTeJibHbIE

pecypchbl

JlabopatopHas pabora «3yuenue
MarHUTHOTO TOJISl KATYIIKH C TOKOMY

Cuita Amrniepa, €€ HanpaBJIEHHE U MOJYJIb.
JlaGoparopnas pabota «Mccnenopanue
JIEUCTBUSA MTOCTOSIHHOTO MarHuTa Ha PamKy C
TOKOM)

JleicTBME MarHMTHOTO TOJISI Ha
JIBWKYIIYIOCS 3apsbKEHHYI0 yacTuily. Cuna
Jlopenmnia. Pabora cunsl Jlopennia .Pemenue
3aj1a4

DnexkTpoMarauTHas nHaykus. [lotok
BEKTOpa MarHuTHOM UHAYKIHU. DJ[C
MHJYKIUHU. 3aKOH 3JIEKTPOMArHuTHOMN
nHaykunu Papanes [Ipumenenne 3akoHa




Amriepa. DJaeKTporu3MepUTENIbHbIE TPUOOPHI

10

11

JlabopaTopnas pabota «VccnemoBanue
SBJICHUSI DJIEKTPOMArHUTHON UHAYKITUN

Pemenue 3amau. UHOyKTUBHOCTE. fIBIeHnE
camouHaykiuu. J/IC caMOMHIYKIIUHN.
DHeprusi MarHUTHOTO MOJISI KaTYIIKH C
TOKOM. DJIEKTPOMArHUTHOE MOJIE

TexHuyeckue ycTporucTBa U Ux
IIPUMEHEHUE: TTOCTOSTHHBIE MAarHUTHI,
AIEKTPOMArHUTHI, JJIEKTPOIBUTATENb,
YCKOPUTEIU JIEMEHTAPHBIX YaCTHII,
VHIYKIIMOHHASA I1eYb

O000111eH1E U cCUCTEMATHU3alUA 3HAHUA T10
TeMe "OneKTpoauHaMuKa'

Koutponbshas paborta o teme
"OnexrponuHamMuka'

12

13

14

Koneb6arenbnas cucrema. CBOOOHBIC
Konebanus. 'apmMonnueckue koieOaHus

Jlaboparopnas pabota «HccnenoBanue
3aBHCHMOCTH TEPUOJIa MATBIX KOJeOaHu
rpy3a Ha HUTU OT JUIMHBI HUTU U MaccChl
rpysa

Koneb6arenbubiiikonTyp. CBOOOAHBIE
AIIEKTPOMArHUTHBIC KOJIeOaHus B




NJICaJIbHOM K0JICOATEeILHOM KOHTYPC.
Amnanorus MCKIY MCXaHNYCCKUMHU U
QJICKTPOMArHuTHBIMHU KoaeOaHusIMU

15

®opmyna Tomcona. CBA3b aMIUIUTY/IbI
3apsifia KOHJEHCATOpa ¢ aMIUTATYAO0N CHIIBI
TOKa B KOJIEOATEIIPHOM KOHTYpE. . 3aKOH
COXpaHEHUS YHEPTUHU B UCATHHOM
KoJie0aTeIbHOM KOHTYpE

16

3aryxaromue JIEKTPOMarHuTHbIE
KoJeOaHus. BeIHYK€HHBIE
ANEKTPOMATrHUTHBIE KOJIEOaHUs

17

18

19

20

ITepemennsIiil TOK. Pe3ucTop u KoHIeHcaTop
B LIENIH [IEPEMEHHOI0 TOKa

Tpancpopmarop. [IponzBoacTo, nepegaya
U TIOTpeOJICHUE IEKTPUUECKON SHEPTruu

Y CTpONCTBO M MPAKTUYECKOE TPUMEHEHUE
AIEKTPUYECKOTO 3BOHKA, TEHEpATOpa
IIEPEMEHHOT0 TOKA, TMHUU dJIEKTpOIIepeaad
DKOJIOTHYECKHUE PUCKH NPU ITPOU3BOCTBE

anekTpodHeprun. KynbTypa ncnoib30BaHus
AJIEKTPOIHEPTHH B TTOBCEIHEBHOM KU3HU

21

MexaHnuecKue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb
pacrpocTpaHeHUs U JIJTUHA BOJHBI.




HOHGpGLIHI)IEE " IIPOIJOJIbHBIC BOJIHBI

3BykK. CkopocTh 3ByKa. [ poMKOCTB 3ByKa.

22 Bricora Tona. TeMOp 3Byka

93 DneKTpoMarHuTHbIE BOJIHBL. . [1Ikana
AIEKTPOMArHUTHBIX BOJIH
[IpyHLMIIBI paUOCBSI3U U TEIEBUACHUS.

24 Paanonokanus. D1eKTpOMarHuTHOE
3arpsi3HEHUE OKPYIKAIOIIEH CPEIbI

o5 KontposnbHas pabota o teme "Konebanus
Y BOJIHBI

26 Caer. 3aK0H PAMOJIMHEWHOTO
pacupoCcTpaHEHUs CBETa

97 Otpaxxenue cBeta. [lmockoe 3epkaio.
Cdepuueckoe 3epkaino
[Tpenomnenue cBeta. AGCOTIOTHBIN U
OTHOCHUTEJIbHBIN MOKa3aTeNb IPEIOMIICHHUS.

28 [TonHOE BHYTpEHHEE OTPAKECHUE.
[IpenenpHbIN yroa NOJIHOrO BHYTPEHHETO
OTpa)KeHus

29 Jlabopatopnas pabota «3mepenue
MOKa3aTelsl MPEJIOMIICHHUS CTEKIIa»

30 JInn3bl. DOKYCHOE pacCTOSHUE U
ONTUYECKAs CUJia JIMH3bI

31 [TocTpoenue n300pa>keHuid B IMH3AX U UX




cucTteMax. Y BEJIMYCHUE JIMH3BI.
JlabopaTopnas pabota «VccnemoBanue
CBOMCTB M300paKEHUIl B TNH3A

Hucnepcust cBeta. CH0XKHBIN cocTaB 6e10ro

32 ceera. LIger. JlaboparopHas paboTa
«Habnronenue aucnepcuu cBeTay

33 WnTepdepennus ceera. dudpaxmus cera.
JudpakiroHHas pemeTKa

34 [TorepeyHOCTh CBETOBBIX
BoaH.Ilonspuzanus ceera

35 OnTrueckue mpuOOPbI U yCTPOCTBA U
YCIIOBHSI MX 0€3011aCHOTO MPUMEHEHUS
['paHuIbl IPUMEHUMOCTH

36 KJ1accuueckorMmexanuku. [loctynaTel
CHEHaIbHOUTEOPUH OTHOCUTEIBHOCTH

37 OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH.
3aMe/yIeHre BPEMEHH U COKPAILlEHUE ITTUHBI
DHEpPrust U UMIYJIbC PEIATUBACTCKON

38 gacTHUIlel. CBSI3b MAcChl C DHEPTUCHN
MMITYJIbCOM. DHEPTrusi MOKOs

39 KontposnbHas padota o teme «OnTuka

40 ®otonbl. Popmyna [lnanka. DHeprus u
UMITYJIbC (OTOHA

41 OTtkpsiTUe U uccienoBanue horoddpdexra.




OneiTel A. I'. CtosieToBa

®ororddext. OnbiTol A. I'. CTonerona.

42 3akonbl poTodPdekra

43 JlaBnenue ceera. Onwitel I1. H. JIeOenena
TexHuueckue ycTpoicTBa U MPAKTUUECKOE

44 npuMeHeHHE: (JOTOAIEMEHT, (POTONATUHK,
COJIHEUHas OaTapesi, CBETOAUO]

45 Pemenue 3aa4y no reMe «J€MEHTHI
KBAaHTOBOU ONTUKI
Mogenns atoma TomcoHa. ONBITEI

46 Pezepdopaa o paccestHuIO o -4aCTHIL.
[1nanerapHas Moziens aTomMa

47 [Toctynartsl bopa
N3nydenue u nornomieHrue GoTOHOB IPH

48 MIepEX0/Ie aTOMa C OJTHOTO YPOBHS SHEPTUU
Ha apyrout .Buasl cnekTpos
BomaHoBEbIe cBOiicTBa yacTuil. BoiaHEI ne

49 bpoiuns. KopryckynsipHo -
BOJTHOBOWTyasiu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3TTyueHUe
OTKphITHE PAINOAKTUBHOCTU. OTIBITHI

50 Pesepdopaa no onpeaeneHuto cocrara
PaAMOAKTUBHOTO U3ITyUCHUS

51 CgoiicTBa anbda -, 0eTa -, ramma -




N3JIYUYCHUA. Bnusuaue pPaaAnOaKTHBHOCTH Ha
JKNBBIC OPIraHU3MBbI

52

OTkpbITHE IPOTOHA U HEUTPOHA. M30TOMBI.
Anbda -pacnaa. DIeKTPOHHBINH
MO3UTPOHHBINOETA - pacnaj. ['amma -
W3JIyYEHHE

53

DHeprus CBs3U HYKJIOHOB B silipe. SiepHbie
peakuuu. SAnepusiit peaktop. [IpoGiemsl,
[IEPCIEKTUBBI, 3KOJIOTUUECKUE ACIIEKThI
AJIEPHON SHEPTETUKH

54

DneMeHTapHble YacTullbl. OTKpBITHE
MO3UTpoHa. MeTo bl HAOIIOICHUS U
pErucTpanyu 3JIEMEHTAPHBIX YACTUL.
Kpyraeii cron «@yHaaMeHTaIbHbIE
B3aumoaercTBus. EnuHCTBO
(br3UYECKOUKAPTUHBI MUPA »

55

Bup 3Bé3nHoro Heba. Co3Be3aus, spKue
3BE3/1bI, IIAHETHI, UX BUAUMOE JIBHIKCHHE.
ConHeuyHas cucteMa

56

Comnraeynas cucrteMma. Conaue. Conneunas
akTUBHOCTb. McTounuk sHeprun CosHIa U
3BE3]I

S7

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKH.
Juarpamma "ceKTpalibHbINA KJ1acc —
CBETHUMOCTh




58

Mueunsbiii [1yTe — Hama ["amaktuka. Trmnsl
rajakTuk. YEpHbIE IBIPHI B SAPAX FAIAKTUK

59

Bceenennas. Pacimpenne BeeneHHOM.
3akon Xab60mna. Teopus bonbioro B3pbiBa.
PenukroBoe uziyueHue

60

61

Hepeménnsie mpoOaeMbl aCTPOHOMHUH

KonTtponrsHas paboTa «1eMeHThI
ACTPOHOMUU U acTpOU3UKI»

62

Oo6o6mraronuii ypok. Ponb ¢uszuku u
ACTPOHOMMH B SKOHOMHUYECKOM,
TEXHOJIOTUYECKOM, COIIMAJILHON U
ATUYECKOU cdepax NesITEILHOCTH YeJI0OBEKa

63

O6o6maronuii ypok. Posb 1 MmecTo dhu3uku
1 ACTPOHOMUU B COBPEMEHHON HAYYHOU
KapTHUHE MUpa

64

65

66

O6o6mraronuii ypok. Pons pusznaeckoi
TECOPUU B POPMUPOBAHUH TIPEICTABICHUN O
¢bu3nyueckoii KapTUHE MUpa

O6o6maronuit ypok. Mecto ¢puzndeckoin
KapTHUHBI MUPA B O0IIEM STy COBPEMEHHBIX
€CTECTBCHHO - HAyYHBIX MIPEICTABICHHIA O

PesepBHbIl ypok. MaruuTHoe IoJe.
DJIEKTpOMarHuTHasE MHYKIIHS.

67

PezepBHblii ypok. Ontrka. OCHOBBI




CHCHI/IaJIBHOﬁ TCOPHUHN OTHOCUTCIIBHOCTHU

PesepBHblil ypok KsantoBas ¢usuka.

68

DNeMEeHThI ACTPOHOMHH U aCTPOPUBUKHU

OBILIEE KOJIMYECTBO YACOB IIO

[TPOT'PAMME 08 4

YYEBHO-METOIMYECKOE OBECIIEHEHUE OBPA30OBATEJIBHOI'O ITPOUECCA OBA3ATEJIbHBIE YYEBHBIE
MATEPHAIJIBI U YHEHUKA

®wuzuka. 10 knacc (B 2 yactsx). Yueonuk. Y. 1./ JI. 3. I'ennenmreiin, A. A. bynatosa, 1. H. Kopuumises, A. B.
Komikuna; nox pex. B. A. Opiosa
®dwusuka. 10 knacc (B 2 vactsax). Yueonuk. Y. 2./ JI. O. 'ennenmreiin, A. A. bynatosa, 1. H. Kopuumises, A. B.
Komkuna; mox pea. B. A. Opnoa

®usuka. 10 knace. Terpaaw st nadopatopubix padot / ['enaenmreiin JI.J. / Bynatosa A.A. / Kopaunses U.H. /
Komkuna A.B.

dusuka. 10 kimacc. CaMocTosATEIbHBIE U KOHTPOJIBbHBIE Pa00THI / JI. D. 'ennenmreiid, JI.A. Kupuk

®dusuka. 11 knace (B 2 yactax). Yuebnuk. Y. 1./ JI. D. 'enaenmreiin, A. A. bynarosa, 1. H. Kopuuibes, A. B.
Komkuna; nox pea. B. A. Opnosa



http://files.lbz.ru/authors/physics/1/fiz10skr-all.pdf

®wuswuka. 11 xnacc (B 2 wactsax). Yueonuk. Y. 2./ JI. O. 'eanenmreiin, A. A. bynatosa, 1. H. Kopuumises, A. B.
Komkuna; nox pea. B. A. Opioa

®wuswuka. 11 xmacc. Terpaap s mabopatopusix padot / 'ennenmreitn JI1.O. / Bynatoa A.A. / Kopaunses U.H. /
Komkunaa A.B.
dusuka. 11 knacc. CaMocTossTeNbHBIE U KOHTPOJIbHBIE Pa00ThI / JI. D. ['ennenmreny, JI.A. Kupuk

METOAUYECKHUE MATEPUAJIBI U YUUTEJIA

®usuka. 10 knacc (B 2 yactsix). Yueonuk. Y. 1./ JI. D. 'enaenmreiin, A. A. bynatosa, . H. Kopuuibes, A. B.
Komkuna; nox pea. B. A. Opnoa
®uzuka. 10 knacc (B 2 yactsx). Yueonuk. Y. 2./ JI. 3. I'ennenmreiin, A. A. bynatosa, 1. H. Kopuuises, A. B.
Komikuna; nox pen. B. A. Opnosa

®usuka. 10 knacc. Terpaap ayist nadbopatopubix padot / ['enaenmreiin JI.O. / Bynatosa A.A. / Kopuunses U.H. /
Komkuna A.B.

dusuka. 10 ximacc. CaMocTosaTeENbHBIE U KOHTPOJIbHBIE Pa00ThI / JI. D. 'ennenmreiid, JI.A. Kupuk

®dusuka. 11 knace (B 2 yactax). Yueobnuk. Y. 1./ JI. D. 'enaenmreiin, A. A. bynarosa, Y. H. Kopunibes, A. B.
Komikuna; nox pex. B. A. Opiosa

®wusuka. 11 xnacc (B 2 yactsx). Yueonuk. Y. 2. / JI. O. 'ennenmreiin, A. A. bynatosa, 1. H. Kopuuises, A. B.
Komikuna; pexn. B. A. OpnoBa
®dwusuka. 11 kmace. Metoanmdeckoe mocobue ¢ ykazaHUsSIMU K PEIICHUIO 3a/1a4 MOBBINIEHHOW TpyaHocTu / JI. 3.

I'ennenmrerin, A. A. bynatoBa, A. B. Komikuna, . H. KopanineB



http://files.lbz.ru/authors/physics/1/fiz11skr-all.pdf
http://files.lbz.ru/authors/physics/1/fiz10skr-all.pdf
http://files.lbz.ru/authors/physics/1/gendenshtein-11-met.pdf
http://files.lbz.ru/authors/physics/1/gendenshtein-11-met.pdf

®dwusuka. 11 xnace. Terpaas nis nadopatopusix padbot / 'enaenmreitn JI.3. / bynatosa A.A. / Kopuunbes U.H. /
Komkuna A.B.
®duzuka. 11 knacc. CamocToaTeNbHbIE U KOHTPOJIbHBIE paboThl / JI. 3. I'ennenmreitn, JI.A. Kupuk

dusuka. 10 k1acc. MeTonnyeckoe moco0ue ¢ VKa3aHUsIMU K PENIEHUTIO 3aJ1a4 MTOBBIIIEHHON TpyaHocTu / JI. D.
I'eanenmrerin, A. A. bynaroBa, A. B. Komikuna, . H. KopanineB

[HUPPOBLIE OBPA3OBATEJIbHBIE PECYPCBI U PECYPChI CETU MHTEPHET 1 http://nsportal.ru - coruansHas
ceTh paboTHUKOB oOpasoBanwus. 2 http://markx.narod.ru/pic/ - pusuka B mkoe. 3 http://festival.1september.ru/articles/ -
(decTuBab MeAarorudeckux uaei « OTKPBITHIA YPOK»


http://files.lbz.ru/authors/physics/1/fiz11skr-all.pdf
http://files.lbz.ru/authors/physics/1/gendenshtein-10-met.pdf
http://files.lbz.ru/authors/physics/1/gendenshtein-10-met.pdf




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

A.T'. MopakoBuy. Anredpa 1 Hayajga MaTeMaTH4ecKoro anaimsa. 10 kiacc.

Y4aeOHuK /U1 yyanmxcs o01meo0pa3oBaTeabHbIX yupexaeHuid. — M.: MHemo3uHa,
2021.

A.I'. MopakoBuu. Anrebpa u Hayana MaTeMaTH4ecKoro aHanmsa. 11 kmacc.
Y4eOHuK /Ui ydanmxcs 001eo0pa3oBaTeIbHbIX YUPESKICHUH. — M.

Muemo3suna, 2021

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
A.I'. MopakoBuu. AnreOpa u Hadajia MaTeMaTuyeckoro anaiausa. 10 kmacc. 11
KJ1acc. YUeOHHUK ISl ydaluxcs 001ieo0pa3oBaTeIbHbIX YupexkaeHu. — M.:
MmuemosuHa, 2021.

PaGouas mporpamma cpeanero ooOiero oopazoBanus npeamera «MaremaTrka
yrayOonéuuelil ypoBeHns. Ono0pena pemnieHueM deaepaibHOro yaeoHo-
METOJUYECKOT0 OOBEIMHEHUS TI0 001IeMy 00pa30BaHUIO, TPOTOKOJ 7/22 OT
29.09.2022 .

Metoauyeckue pekoMeH1auu 1mo yueoHuky "Anredpa u Hayana anaauza" 10-

11 knaccel /ABTop: A.I'. MopakoBuy

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET



*http://window.edu.ru/ DnekTpoHHas OMOIMOTEKA YUCOHUKOB U METOJANYCCKHIX

MaTCpUuaIoB

ehttp://www.math.ru Marepuassl o MaTeMaTHKe B EMuHOM KOJIEKIIMN

1 POBHIX 00pa30BaTEIBHBIX PECYPCOB

*http://www.bymath.net I'azera «Matemaruka» N3narensckoro qoma «IlepBoe
CEHTSOpSD»

ehttp://www.uztest.ru 3agauu o reomeTpun: HHGOPMAIIMOHHO-TIONCKOBASI

CHCTCMa

*http://www.problems.ru KommnbroTepHas MaTeMaTHKa B IITIKOJIC

*http://school.msu.ru Maremaruka. [llkona. byaymiee. CaiiT yuurens MaTeMaTHKA

A.B. llleBknna

* http://www.etudes.ru MaTematnueckoe 00pa3oBaHUe: POIILIOE U HACTOSIIEE.

HNHTepHeTOMOIMOTEKA IO METOIUKE TIPSO IaBaHUsI MAaTEMATHKU

ehttp://www.exponenta.ru ITopran Allmath.ru — Bcs MmaTemaTrka B O JHOM MeCTe

*http://www.allmath.ru I[IpukinagHas MaTeMaTHKa: CIPABOYHUK MAaTEeMaTHUCCKUX

dbopmyI1, MPUMEPHI U 3a/1a4U C PEIICHUSIMH

http://math.rusolymp.ru 3agaysuk 11t TOATOTOBKH K OJUMIIMALAM 110

MaTEMAaTHUKE

*http://tasks.ceemat.ru 3anumarenpHas MaremMaTka — OJUMIIHAIbBI, UTPHI,

KOHKYPCBI 110 MAaTECMATHUKC IJI1 IHKOJIbHUKOB


http://window.edu.ru/
http://www.math.ru/
http://www.bymath.ne/
http://www.uztest.ru/
http://www.problems.ru/
http://school.msu.ru/
http://www.etudes.ru/
http://www.exponenta.ru/
http://www.allmath.ru/
http://math.rusolymp.ru/
http://tasks.ceemat.ru/

http://www.math-on-line.com MareMaTuyeckue OJIUMITUABI I IIKOJILHUKOB

http://www.olimpiada.ru MaremaTuyeckue OJIUMITUAABLI Y OJIMMITMAAHBIE 3a0a4Ul



http://www.math-on-line.com/
http://www.olimpiada.ru/







