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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE TMOJOKEHUU M TpeOOBaHUM K pe3yjbTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTeNbHOM Mporpammsl, npeacTtaBieHHbIx B OI'OC
COQO, a Taxxke c¢ yuéroMm denepaibHON pabodeil MmporpaMMbl BOCIHUTAHHS U
KOHLIETILIUMA TIpernoJilaBanusl yueOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peaAn3yIOMUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOrPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOy4eHHH UX (pu3NKe Ha 0230BOM ypPOBHE Ha OCHOBE CUCTEMHO-ACSITEIBHOCTHOTO
noaxona. Ilporpamma no ¢usuke coorserctByer TpeboBanusm OI'OC COO x
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEIMETHBIM pe3yJibTaTam
oOyueHus, a TaKKE YUYUTHIBAET HEOOXOIMMOCTb DPEATU3ALUU MEKIPEIMETHBIX
CBsI3eM (DU3BUKM C €CTECTBEHHO-HAyYHBIMU Y4E€OHbIMM IpenMeramu. B Hel
OTIPENIENSAIOTCS OCHOBHBIE LIETIM U3Y4YEHHUs] (PU3UKU HAa YPOBHE CPEIHEro OOLIETO
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[TporpamMMma no (pu3mKe BKIIOYAET:

— IUIAHUPYEMbIE PE3YNIbTaThl OCBOCHUS Kypca (PU3HKU Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI MO r0J1aM 00yUYEHUS;

— cojepkanue yueOHoro npeameta « Ou3nkay 1mo rojgaM o0ydeHusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KayecTBe y4eOHOT0 MpeaAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKH — CHCTEMOOOpa3yIoni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
¢buznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM aKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenensieT XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCA, TMOJIyYeHHUsS HOBBIX MAaTE€pHalOB C 3aJlaHHBIMU CBOMCTBAMU U JPYTHUX.
N3yyenune (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POPMUpOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJ TO3HAHMSI TP BBIITOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAX UACH, KOTOpPbIE MOXXHO paccMaTpHBaTh KakK IPUHLMIBI €ro
IIOCTPOCHMUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBUM ¢ HEW Matepuan Kypca (Qu3uku
o0ObeaMHEH BOKpYr (Qu3nyeckux Teopud. Begymum B Kypce sBisgeTcs



dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHUH, BEIIECTBE W
nouie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIMaIa (PU3NYECKON HayKH, OCMBICICHHE CBSI3M Pa3BUTHUS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TTpoOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamosaraer
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTWYECKHUX MPHUIOKESHUN
W3YYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJEp)KaHUsl, TMOCBSMIEHHBIX OJKOJOTHYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKHA M TEXHOJIOTHHA, a TaKXe OOCYXKICHHS
po0JIeM pallMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€3011aCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBISAIOTCS (U3UUEecKue Teopuu ((popMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UUYECKON TEOPUH, POIU (PYH/IAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX MPEJCTaBICHUSX O TMPHUPOJE, TpPaHUIIAX
NPUMEHUMOCTH TEOPUH, JJIA OINUCAHUA €CTECTBEHHO-HAYYHBIX SBJICHUA U
IIPOIICCCOB).

CUCTeMHO-eSITENbHOCTHBIN TIOJIX0/T B Kypce (U3UKU pPean3yeTcs MPEexke
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTAIBHOU AESATENBHOCTU O0YYaIOIIUXCS.
Jns  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCICPUMEHTOB M JIA0OPAaTOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIMHEHBI B OOILIMNA CIHCOK YUYEHHUYECKUX
MpaKTUYECKUX padoT. BhifeneHne B yKa3aHHOM IepeyHe JabopaTOpHBIX padoT,
MPOBOJUMBIX IS KOHTPOJS W  OICHKH, OCYIIECTBIACTCS yYaCTHUKAMHU
o0pa30BaTeNbHOrO IMpoliecca MCXOAd U3 OCOOCHHOCTEH MJIaHUPOBAaHUS WU
ocHamieHus kabunera ¢Qusuku. Ilpm sTOM oOecreunBaeTcs OBJIAJCHHE
OOYYarOIIMMHUCS YMEHHUSIMU TPOBOJIUTH KOCBEHHBIC H3MEPEHHUSI, WCCIEAOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB IO MPOBEPKE
MPEIIOKEHHBIX TUITOTES.

bonbimoe BHUMaHUE yHIENsSETCA pPEIICHUI0 PACYETHBIX W KAueCTBEHHBIX
3anmay. [Ipu 3TOM A1 pacU€THRIX 3a/ad MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aJJaHHON (PU3MYECKON MOJEIBIO, TTO3BOJISIONINE TPUMEHSITh H3yUYeHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HUHTErpUpys 3HAHUS W3
pasHbIX pazaenoB. [lJig KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OOBSICHEHHE TPOTEKaHUsI (PU3NYCCKUX SBJICHUM W TPOIECCOB B OKpY’KarOIIEH
KU3HU, TpeOyrone BbIOOpa (U3MYECKOW MOAENU Jid CUTyallud MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOECTIeUYeHHI0 ydeOHOTO Tpoliecca 0a30BBI ypOBEHb Kypca
¢bu3MKKN Ha ypOBHE cpeiHero o0mero o0pa3oBaHus JOKEH U3y4aThCs B YCIOBUAX
MpEeIMETHOrO0 KaOuHeTa (M3WKU WIA B YCIOBHUSX WHTETPHPOBAHHOTO KaOWHETa
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MIPEAMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kaOuHere (Qu3MKM AOMKHO OBITH
HE0OXoauMOe J1abopaTopHOE OO0OpYIOBAHME JJI BBIMOJHEHUS YKAa3aHHBIX B
nporpamMme 1o (U3NKe YUEHHUECKUX MPAKTHUECKUX Pa0dO0T U JEMOHCTPAIIMOHHOE
o0opy1I0BaHHE.

JleMmoHCTpanimoHHoe o0OopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCIICIOBAHUSI  M3y4YaeMbIX  SIBJICHUW W  TPOILIECCOB, HAMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHM.

JlaGopaTopHoe 00OpymOBaHHWE IS YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcsi B BHJIC€ TEMATHUYECKUX KOMIUJIEKTOB M OOECIEeUMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TeMaTH4ecKue KOMILIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPHUH.

OCHOBHBIMHU TEJIAMH U3y4eHUs PU3UKHU B 0011eM 00pa30BaHUU SBJISIFOTCS:

— (QopMupoBaHHME HHTEpeca W CTpEeMJICHUS OOyYaroUIMXcsli K HAyYHOMY
W3YYCHUIO TPUPOJIBI, Pa3BUTHE WX HMHTCIUICKTYyaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEI;

— Ppa3BUTHE MPEJICTABICHUN O HAYYHOM METOJIe TTO3HAHUS U (PopMUpOBaHUE
HCCIIEIOBATENIbCKOTO OTHOIIEHUS K OKPYIKAIOIIUM SIBICHUSIM;

— (QopMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa HU3YYCHHS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

— ¢dopMUpOBaHUE YMEHHU OOBSACHATHL SIBJICHHS C  HCIOJIb30BAHUEM
(bU3nYECKUX 3HAHUM U HAYYHBIX JI0Ka3aTebCTB,;

— (¢dopMUpOBaHUE MPEACTABICHUNA O POJU (DUUKK ISl Pa3BUTHSL JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHne STUX 1elield oOecrednBaeTCsl peleHueM CISAYIOMUX 3a/ad B

nporuecce u3ydeHus Kypca GU3NKU Ha YpOBHE CPEHEro 001ero oopa3oBaHus:

— npuoOpeTeHue CHUCTEMBI 3HaAHUU 00 00mmx (bHU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHSIX, BKJTFOYASI MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY U
AIIEMEHTBI aCTPOPU3UKH;

— QopMupoBaHWE YMEHHA TPUMEHATH TEOPECTUYCCKHE 3HAHUSA IS
OOBbsSICHEHHS (PU3WYECKUX SBJICHUH B TPHPOAC H JUISl TPUHATHS
MMPAKTUYECKUX PELICHUH B MIOBCEIHEBHOMW KU3HU;

— OCBOGHHE CIOCOOOB PEIICHUS pPa3IUYHBIX 3a7a4 C SBHO 3aJIaHHOMN
duznyeckoil Monenblo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue (U3NYECKON MOJEINH, aIeKBaTHON YCIOBHSIM 33/1a4U;

— TMOHUMaHHE (PU3UYECKUX OCHOB M MPHUHIMUIIOB JEHCTBUSA TEXHHUYECKHUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO

cpeay.



— OBJIQJICHUE METOJAMH CaMOCTOSITEIILHOTO IJIAHUPOBAHUS U TIPOBEICHHUSI
GU3HYECKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpIpeTaruu uHpopmammu,
OTIpEIeTICHUS TOCTOBEPHOCTH TIOJyYEHHOTO PE3yJIbTaTa;

— CO3JaHHe YCJIOBUU Ui Pa3BUTUSA YMEHHI MPOEKTHO-UCCIEI0BATEIbCKOM,

TBOPYECKOU JIEATENBHOCTH.

Ha wusydenune ¢usuku (6a30BBI YypOBEHb) Ha YPOBHE CpPETHETO OOIIEro
oOpazoBanus otBoauTcs 136 gacos: B 10 kimacce — 68 gacoB (2 4aca B HE/IEN0), B
11 kmacce — 68 gacoB (2 yaca B HEJIEIIIO).

[Ipennaraemeiii B mporpamMmme mo (¢U3MKE MepeueHb JabopaTOpHBIX U
NPAKTHUECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YUYUTENh JelIaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HMHIMBUIYaJbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.

COAEPKXAHUE OBYUYEHUSA
10 KVIACC
Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUS

®usuka — Hayka O mnpupone. Hayunbie MeTOnBI NMO3HAHUS OKPYKAOLIETO
Mupa. Ponb JSKCriepuMeHTa MW TEOPUM B MPOLECCE TMO3HAHUS IPUPOJBL.
DKCHEpUMEHT B (PUBHKE.

MopnenupoBanue (pU3MYECKUX SBJICHUW M TpoueccoB. HayuHble TMHOTE3bI.
duznyueckre 3aKOHBI U TeOpUH. ['paHUIbl MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponp u mecto ¢u3uku B (GOpMUPOBAHUU COBPEMEHHOW HAYYHON KapTUHBI
MHUpA, B PAKTUYECKOU JIEATEIIbHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W 1HUQPPOBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMITHIOTEPHBIC
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABrmKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienune, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOPEHHE MAaTE€pUaJbHOW TOYKHM, MX MNPOCKUMHM HA OCH CUCTEMBI KOOPIHHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMepHOE W PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHHUe. ['paduku
3aBUCHMOCTH KOOPIMHAT, CKOPOCTH, YCKOPEHHUS, IIyTM U IIEpEMEIICHUs
MaTEepUAIbHOW TOYKHA OT BPEMEHH.

CBoOomHOE TIazieHue. Y CKOpeHHe CBOOOTHOTO MaIeHUS.

KpuBosmHenHoe  nBWKEHWE. J[BMKEHHME  MaTepualbHOM  TOYKM IO
OKPYKHOCTH C ITOCTOSHHOM MO0 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocth. [lepuon n yactora oOpanienus. LleHTpocTpeMuTeNbHOE YCKOPEHHE.



TexHn4eckrue YCTpPOWCTBA M MPAKTHUYECKOE MPUMEHCHHUE: CIIHUIOMETD,
JBH>KCHUE CHAPSAOB, IEIHBIE U PEMEHHBIE ITEpEIavH.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapPAKTEPHUCTUK
JBH>KCHUSL.

[IpeoOpa3zoBaHue IBUKEHUMN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

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

Habmionenue ABMKEHUS Tena, OPOIIEHHOTO TMOJ yIJIOM K TOPU3OHTY U
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopvle pabomwl

N3ydyeHne HEpaBHOMEPHOTO IBHXKEHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOpPOCTH.

HccnenoBaHne COOTHOLICHHS MEXAY NYTSAMH, IPOMIACHHBIMU TEJIOM 34
IIOCJICIOBATEIbHBIE PABHBIE IMPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBUKECHHUU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3ydeHne NBMKEHUS IAapUKa B BA3KOU )KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunnun  otHocutenbHOCTH  ['amunes.  IlepBbid  3akoH  HproToHA.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepnosunnu cui. Bropoit 3akoH HeroToHa
JUJIs MaTepUalibHOM TOUKHU. Tpetnit 3akoH HeroTOHA 17151 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuia Tsokectu. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, CKonapxeHus1, kauenust). Cumna tperus. Cyxoe
Tpenue. Cuma TpeHus: CKOJbKEeHUs U cuiia TpeHus nmokos. Kosddumument tpenus.
Cuiia conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[TocTymarensHOE ¥ BpamaTeabHOE IBIKEHUE a0COIFOTHO TBEPIOTO TEa.

MOMEHT CHIIBI OTHOCUTENIBHO OCH BpaueHus. llnewo cumibl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHn4eckre YCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHME MacC B3aMMOJICUCTBYIOIINX TEJ.

Bropou 3akon HeroToHa.

N3mepenne cuil.

CnoxeHue CHil.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT epopmaruu.

HesecomocTts. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.
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CpaBHEHHE CUJI TPEHUS MTOKOS, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHUS TBEPAOIO Tena. Buasl paBHOBeECHS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydeHne aBm>XeHUs OpycKa 10 HaKJIOHHOM IJIOCKOCTH.

HccnenoBanyue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIMX B INPYKHHE U
pEe3nHOBOM 00paslie, OT UX AepopMaiu.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

NMiynbc MaTepuaabHOM TOYKHM (Te€da), CUCTEMbl MaTE€pPUANbHBIX TOYEK.
NMnynbc cuiibl M MU3MEHEHHE HMMITYJIbCa TeNd. 3aKOH COXPAHEHUS WMITYJIbCA.
PeakTuBHOEC IBHKEHUE.

PaboTa cuiibl. MOITHOCTD CHJTBI.

Kunernyeckass sHeprus MarepuajbHOM TOukH. Teopema 00 H3MEHEHUU
KMHETUYECKOU DHEPTUU.

[ToTennmansHas DHEPTHUSL. [ToTeHnmansHas DHEPTHUs yIpyro
nepopMupoBaHHON  mpyxuHbl. lloTeHuumanbHas  SHeprus Teiaa  BOJIU3HU
IIOBEPXHOCTU 3EMIIU.

[ToreHuuanbHble W HENOTEHUUalbHble  cuibl.  CBsi3b  paboOThI
HENOTCHIMAIBHBIX CUJI C U3MEHEHHUEM MEXaHWYECKOM JHEPIrUM CHUCTEMBI TeEIL
3aKOH COXPAHEHUS MEXAHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHUE: BOAOMET, KOMED,
MPYKUHHBIN TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTruBHOE IBUXKEHUE.

[lepexoa NOTEHIIUATLHOM YHEPTUU B KHHETUUECKYIO U 0OpaTHO.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydyenne abCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJHWHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBA3M pabOTHl CUIIBI C U3MEHEHHEM MEXaHHYECKOW PHEpPruu
TeJla Ha IIPUMEPE PACTKEHUS PE3UHOBOTO KTy Ta.

Pazgea 3. MosexkyasipHas pu3uka 1 TEpMOAUHAMHUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMMOJICHCTBUS YaCTULl BelleCcTBA. MoJenu CTpOEHUs Ta3oB, XUAKOCTEH U
TBEPJBIX TEI U 0OBSICHEHUE CBOMCTB BEIIeCTBa HA OCHOBE 3THX Mojeleid. Macca u
pa3mepsl Monekya. KonnyecTso Bemecrsa. [loctositnnas Asoranpo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. Illkama temmneparyp
Llenbcus.



Mopnens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETHYECKOW TEOpUHM HACAIbHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpeIHEN KWHETUYECKOM SHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH /lanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['padguueckoe mpelcTaBlieHUE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JHMCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbIThl 10 MU PY3UN )KUIAKOCTEN U ra3oB.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onsita IlTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMO/ICHCTBUSI.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIIME YPAaBHEHHWE COCTOSHHUS HACAIBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE Ha OCHOBE WM3MEPEHMI
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXK]y TapaMEeTPaMH COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

Tepmonnnamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEPMOJMHAMHYECKOU
CUCTEMBI U crioco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl u pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HWJEallbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyUYeHHUE. Y IeJIbHAsI TEIMIOEMKOCTh BEIIECTBA.
KosnuecTBo TEIIOTH NpH TEIIONEpEaaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJUHAMHKH K Hu3ompoieccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TemnoBble  MamuHbl.  [IpuHOUNBI  OEWCTBHUS  TEIUIOBBIX  MAallMH.
[IpeoOpazoBanusi ’HEPrUM B TEIUIOBBIX MamuHax. KosQuuueHT mnosie3Horo
nevctBus temoBodl mamuHbl. [ukn KapHo u ero kosdduimMeHT mnojae3HOoro
JEUCTBUS. DKOJIOTMUYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Llemoncmpayuu



M3MeHeHre BHYTpEHHEH HSHEPTrUM Tella MPH COBEPIICHUU PabOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OneiT MO aauabaTHOMY paCHIUPEHHIO BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamuwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTENIbHAS BIAXKHOCTh BO3Ayxa. HacelmeHHbId map. YjaenbHas TemoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYpPbl KUIIEHUSI OT J1aBJICHUS.

Teépnoe teno. Kpucramimueckue u amopdHbie Teaa. AHU30TPONUS CBOMCTB
kpucramwioB. JKunkue xpucramwisl. CoBpeMeHHble Marepuaibl. IlnaBieHue u
KpUCTAJUIM3alus. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHME TEIIOBOTO OanaHca.

TexHUYecKHue yCTpOMCTBA M IPAKTHUYECKOE IPHUMEHEHHE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU ITOIYYEHUSI COBPEMEHHBIX MAaTEpUaJIOB, B
TOM YHUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX TapOB.

Kunenue npy NnoHM>KEHHOM JJaBJICHUU.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U MJIaBJIEHUST KPUCTAUIMYECKOTO BEILIECTBA.

JleMoHCTpanus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopmuvie padbomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JDaekTpoauHaMuKa

Tema 1. Inekmpocmamuxa

OnekTpu3auus Tel. ODJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsAnoB. IIpOBOOHUKH, OUAIEKTPUKHA M TOJYNPOBOAHUKH. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUM 3apsia.
Onekrpuyeckoe mnoje. Hanpsok€HHOCTh  anmekTpudeckoro moiid.  [IpuHnumn
CYIIEPIO3ULAMN DJIEKTPUUYECKUX TMOJIEN. JIMHUM HANpsiKEHHOCTH DIIEKTPUYECKOTO
OJISL.

PaGora cun  anekrtpocrarnueckoro  mojs.  I[lotenmman.  Pa3zHocTh
NOTEHIUAIOB. [IpOBOJHUMKM M JIUANEKTPUKKM B 3JIEKTPOCTATUYECKOM IIOJIE.
Jlvanexkrprdyeckas MpOHULIAEMOCTb.

OnextpoémkocTh. KoHaeHcaTop. DNeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.



TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS AJIEKTPOMETPA.

B3anmoeiicTBuE Ha3IEKTPU30BAHHBIX TE.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUUECKOM IOJIE.

DnekTpocTaTuuecKas 3amuTa.

JIA3IIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
MJIACTHH, PACCTOSHUSI MEXAY HUMU U JUAJICKTPUUECKOU MPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepenue 351eKTpOEMKOCTH KOHAEHCATOPA.

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

ONEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DIJIEKTPUYECKOrO TOKAa.
Ncrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 ydacTKa LETH.

DNEKTPUYECKOE COIMPOTUBIICHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, TApAIENBHOE, CMEIIAHHOE COEINHEHUE TIPOBOTHUKOB.

Pabora oanektpuueckoro Toka. 3akoH JDxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYIIAasi CUja U BHYTPEHHEE COIMPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma 11 OHOM (3aMKHYTOM) 3yieKTpuyeckoi uenu. KopoTtkoe 3ambIkaHue.

DJIEKTpOHHAsT  MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJIEHUSI METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBoicTBa p—N-niepexoa. [lomympoBoHUKOBBIE TPUOOPHI.

ONeKTpUYeCKUid TOK B  pacTBOpax M pacijiaBax  AJIEKTPOJIMUTOB.
DNEeKTpOoIUTHYECKas: AUCCOIMALNS. DIEKTPOIH3.

DJIeKTpUUeCKUM TOK B Ta3zax. (CaMOCTOATENbHBIH M HECAaMOCTOSATEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpOWCTBA U IIPAKTUYECKOE IMPUMEHEHHUE: aMIIepMETP,
BOJBTMETP, PEOCTAaT, HWCTOYHUKU TOKA, DJICKTpOHArpeBaTelbHbIE MNPUOOPHI,
AJIIEKTPOOCBETUTEIIbHBIC TTPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBINA JAUO/I,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN IHO/, ralbBaHUKA.

Jlemoncmpayuu

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

3aBUCUMOCTh COINPOTUBIICHUS MWIMHAPUYECKUX MNPOBOJAHUKOB OT JIJIMHBI,
IJIOIIAH TIOTIEPEYHOr0 CEUYCHUSI U MaTepHrala.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.
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[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH CHibl. KOpOoTKoe 3ambIKaHMe
raJIbBAaHUYECKOTO 3JIEMEHTA U OIIEHKAa BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCHUMOCTH COMPOTUBJICHUSI METANIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTH AJIEKTPOIUTOB.

HckpoBoit pa3psii ¥ MpOBOJMMOCTh BO3TyXa.

OHOCTOPOHHSISI IPOBOIUMOCTD AHO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yyeHue cMeniaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepenne 3JIeKTPOABMKYILEH CHIIbI UCTOYHHWKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue snexTposusa.

Me:xnpeaMeTHble CBSI3H

N3yuyenue kypca ¢uznku 0a30Boro ypoBHsA B 10 Kiacce oCylIECTBISETCS C
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJ0OTHH, XUMHH, Teorpadyu U TEXHOJIOTHUH.

Meocnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumoresa, (puamyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pellleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabosa, runepOosa, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMHU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanmdyeckoe ABMIKEHHUE B XKUBOU mpupoje, nuddysus, ocmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEMIOBOE PABHOBECHE),
AIEKTPUUECKHE SIBJICHUS B AKUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, KUAKOCTEH M
ra3oB, 3JICKTPUYECKHE CBOWCTBA METAJIOB, J3JIEKTPOJMTUYECKAS IUCCOLUALM,
rajibBaHHKa.

l'eoepaghus: BnaxXHOCTh BO3/IyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE ABMKEHUH C HCMHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpEHUSI B TEXHUKE, MOMIIUIHUKHA, HWCIOJIb30BAaHUE 3aKOHA COXPaHEHUs
UMITyJIbCa B TEXHHUKE (pakeTa, BOJAOMET U JIPyTHE€), ABUTATEIb BHYTPEHHETO
cropanusi, mapoasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTUH
MOJIy4EHUs] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3alllMTa, 3a3eMJICHUE 3JEKTPONpUOOpOB,
KCEpOKC, CTPYHHBIH IPUHTED, AIIEKTPOHArpEeBATEIbHbBIC npuoOopkI,
AJIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBAHUKA.

11 KUIIACC
Paznen 4. JaekTpoanHamMuka
Tema 3. Macnummnoe none. In1eKmpomMazHUmMHAA UHOYKYUA
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[ToctostHHBIE ~ MarHUTBL.  B3aMMOJEMCTBUE  IOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHONM wuHAYKUMH. [IpuHOMO cyneprno3unuu
MarHUTHBIX MoJiek. JIMHMKM MarHuTHOM WHAYKUWU. KapThHa JMHUNA MarHUTHOM
WHIYKIWH TO0JIA IOCTOSHHBIX MAarHUTOB.

MarnutHoe TOJI€ TMPOBOJHMKA C TOKOM. KapTuHa JIHMHUN WHIYKUIHAH
MAarHuTHOTO TOJISI JUJIMHHOTO MPSIMOrO0 MPOBOJHHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Jpcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cunia Amniepa, €€ MOIyJIb U HalpaBJICHUE.

Cuua Jlopenua, €€ MOTyJib M HallpaBlieHHE. J[BUxkeHUE 3apsSKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM mnoJie. PaboTa cumsl JlopeHna.

SIBeHMe ANEKTpOMArHUTHOM HMHAYKIMU. [lOTOK BeKTOpa MarHuTHOM
MHAYKIAHW. OJIEKTPOABIXKYIAS CWIa HWHAYKUAW. 3aKOH 3JIEKTPOMArHUTHOU
uHaykuuu @apanest.

BuxpeBoe »lEKTpUUYECKOE ToJie. OIEKTPOJABIKYIIAs CUla WHIYKIUU B
IIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuio Jlenua.

NHIyKTUBHOCTh. SIBIEHHE CaMOMHAYKUHMH. OJEKTPOABMKYIIAs CHIIA
CaMOMHAYKIIHH.

DHeprvs MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHndeckre yCTpOMCTBA W MPAKTUYECKOE TMPUMEHEHUE: TOCTOSHHbBIC
MArHUThI, BJEKTPOMArHUTHI, SJIEKTPOJABUIATEIb, YCKOPUTEIU 3JIEMEHTAPHBIX
YacTUIl, UHIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmnbIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO MTyYKa MarHUTHBIM IOJIEM.

JIvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3anmonencTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHJIBI MHAYKIHUH OT CKOPOCTH MU3MEHEHUSA
MarHMTHOTO MOTOKA.

SIBieHME CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue neMCTBUSI HOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBIEHUA 3JICKTPOMAarHUTHOM MHIYKLWH.

Pa3znea 5. KoJsieOanusi v BOJIHBI
Tema 1. Mexanuueckue u 31eKmMpPOMAZHUMHbLE KOJ1€0aAHUSA
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KonebGatenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHME  KOJEOAHUA.
["apMmonnyeckue konedanus. [lepumoa, yacrtora, amrumryga u $aza KoyieOaHUU.
[IpyXVHHBIN MasTHUK. MaTreMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCAIbHOM KOJICOATEIbHOM KOHTYype. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
AIEKTPOMAarHUTHEIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
DHEPIUU B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[IpencraBienre o 3aTyXaromux KojieOaHusX. BeIHYK/IEHHbIE MEXAaHUYECKUE
koseOanusi. Pezonanc. BoiHy)AeHHbBIE JIEKTPOMAarHUTHBIE KOJICOaHMS.

[lepemennpii  TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE W JEWCTBYIOIIEE 3HAYEHUE CHIIBI TOKA M
HaIpsHKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U NOTPeOICHUE AIIEKTPUUECKON
DHEPrUU. DKOJIOTMYECKUE PUCKHU MPU IPOU3BOACTBE 3IEKTpodHepruu. KymnbTypa
VICITOJIB30BAHUS MJIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYEeCKHe YCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: 3IICKTPUYECKUM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTpOIEpeIay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoOJI€OATENbHOM cHUCTeMbl (NMPYXUHHBIA WIH
MaTEeMaTUYECKU MASITHUK).

HaOmronenue 3atyxaromux KojaeOaHu.

HccnenoBanrie CBONCTB BBIHYKJICHHBIX KOJICOAHUM.

HaOmronenue pezoHanca.

CB0OOOHBIE ANEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA W HANPSDKEHUSI OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIMHEHHH PE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnens TMHUY 3JIEKTPONEPEIayu.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MalbIX KOJeOaHHUM rpy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnenoBanre MEpEeMEHHOTO0 TOKa B LENM U3 IOCJIEI0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHuUNHble 60JIHbL

Mexanudeckue BOJIHBI, yciioBUd pacnpoctpanenus. Ilepuon. Ckopoctb
pacmnpocTpaHeHuss W JyMHA BOJIHBL. [lomepeuHble W NOpPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u uppakius MeXaHU4eCKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBL. Y CIIOBUS M3IYUYEHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3anmHasa opueHtanus BektopoB E, B, V B anexrpomarautHoi BonHe. CBOMCTBa
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AJIEKTPOMATrHUTHBIX BOJIH: OTPaXEHUE, MPEIOMIICHUE, MOJspHU3aIus, nudpaxius,
unTepdepenius. CKopocTb JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJH. [IprMeHEHUE 3JIEKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIMTBI pagUOCBS3U U TeNeBUACHUS. Pannonokanus.

DIJIEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE TNPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE U MEAMIIMHE, paaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIPOCTPAHEHHUE TOTIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Koneobiromeecs Ten0 Kak HCTOYHHK 3BYKA.

HaOmnronenue oTpaykeHus ¥ IPEJIOMIICHHUSI MEXaHUYECKUX BOJIH.

Hab6monenue untepdepennnu u qudpakiiud MEXaHUIECKUX BOJIH.

3BYKOBOI pe30HaHC.

HabGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW H
4acTOTOM KoJieOaHU.

HccnenoBanne  CBOMCTB ~ 3JEKTPOMAarHUTHBIX  BOJIH: OTpPaKEHHE,
npesioMJICHUE, MOoJspu3anus, 1udpakius, uHTephepeHIus.

Tema 3. Onmuka

['eomerpuueckas onrtuka. lIpsmonnHENHHOE pacpoCTpaHEHUE CBETa B
onHOpoaHoM cpene. JIyu cBera. ToueyHbIN HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHuil B
IIJIOCKOM 3€pKale.

[IpenomieHue cBeTa. 3aKOHBI MPEJIOMJICHUSI CBETa. AOCOTIOTHBIN MOKA3aTeNb
npenomiicHusi. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yrojg MOJIHOTO
BHYTPEHHETO OTPaKEHHUSI.

Hucnepcust cBera. CiioXHBIN cocTaB 0eoro cBerta. LIger.

CobOuparormie ¥ pacceuBaroniyue JuH3bL. ToHkas nuH3a. DOKycHOE
pacCTOsIHME W ONTHYECKash cujla TOHKOW JuH3bI. [locTpoeHume wm3o0pakeHWil B
coOuparomux U paccenBaromux JuH3ax. Gopmyna TOHKOW JUH3BI. YBelIUYEHUE,
JJaBaeMoO¢€ JIMH30MU.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. WuTepdepenuuss cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBusi HaOMIOACHUS MAaKCHMYMOB M MHHHUMYMOB B HHTepQEpeHIIMOHHON
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxuus cBera. JudpakinuoHHas pemérka. YcCIoBUE HaOIIOICHUS
INIABHBIX ~MAaKCUMYyMOB TP NAJE€HUM MOHOXPOMATHYECKOIO CBETAa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonspusamnus ceera.

TexHuyeckue yCTpPOMCTBa M TMPAKTHUYECKOE TMPUMEHEHUE: OYKH, JyIa,
doToamnmapar, TPOSKIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.
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Jlemoncmpayuu

[IpsAMONTMHEWHOE pPaCIpPOCTPAHEHUE, OTPAXKECHHE M IPEIOMIICHUE CBETA.
OnTuyeckue mpuodOpBkI.

[TonHOE BHYTpEeHHEE OTpakeHUE. Moiellb CBETOBOAA.

HccnenoBanue CBOMCTB N300paKeHUH B JTMH3AX.

Mopenu MUKpocKoIma, TeJIeCKOona.

HaoOmronenue natepdepeHinm cBera.

Habmonenue nudpakiuu cBeta.

HaGnronenue nucnepcuu cBera.

[TonyueHue cekTpa ¢ MOMOUIBIO TPU3MBL.

[Tomy4yenue cexkTpa ¢ MOMOIIbIO AU(PPAKIUOHHON PEIIETKH.

HabGnronenue noasipu3zaluu CBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

N3mepeHune nokazaress npesioMJIEHUs CTEKIIa.

HccnenoBanue CBOMCTB N300paKEHUH B JIMH3AX.

HabGmronenue nucnepcuu ceera.

Pa3zgesn 6. OcHOBBI CIeIHAJILHOM TEOPUH OTHOCHUTEIbHOCTH

['paHuipl  OPUMEHMMOCTH  Kiaccuyeckod — mexaHuku.  [loctynatsl
CIEUHUAIIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBApPUAHTHOCTH MOAYJSL CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILITEHHA.

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTHU. 3aMEIJICHUE BPEMEHU M COKpPAIICHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTUIBI.

CBs13b MacChl C SHEPrUEN U UMITYJIbCOM PEIIATUBUCTCKON YaCTHLIBI. DHEPTUS
MOKOS.

Pazgean 7. KBanToBasi pusuka

Tema 1. dnemenmol KBAHMOBOU ONMUKU

®otonsl. ®opmyna [lnanka cBsizu 3HEprun HOTOHA C €r0 YACTOTON. DHEPrust
U UMITYJIbC (POTOHA.

OtkpriTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dotorpdexra. YpaBuenue DunmTeitHa 11 hoToddpdexra. «KpacHas rpanuiay
dboToaddexra.

JlaBnenne cBera. OnbiThl I1. H. JleGenena.

XUMHUYECKOE JICCTBUE CBETA.

TexHuyeckue yCTPOMCTBA M MPAKTHUECKOE TMpPUMEHEHHUEe: (POTODIEMEHT,
dboTomaTUMK, CoJIHEUHAasi OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®doTorPdeKT Ha yCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oToddhdeKTa.

Ceeroauop.

Conneynas Oatapes.

Tema 2. Cmpoenue amoma
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Mopnens atoma Tomcona. OmbiTel Pe3epdopra mo paccessHUIO 0 -4acTHIL.
[Inanerapnas mopens aroma. [loctynatel bopa. M3nmyueHune W moOTrJIONIEHUE
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bunel
cnekTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJIOPO/IA.

BosiHOBBIE cBOMicTBa yacTtull. Bosnsl 1e bpoitns. KopryckyisipHO-BOJIHOBO#M
JyaJIu3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue JIMHeHyaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

Habronenue TuHeyaToro CexTpa.

Tema 3. Amomnoe sa0po

OKCIIEpUMEHTBI, TOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopma 1no  ompeneneHuto  cocrasa
paanoakTUBHOTO u3nydeHus. CoiictBa anbda-, Oera-, ramMMa-u3ITydeHHUs.
BnusitHue paainoakTUBHOCTH Ha KUBbIE OpPTaHU3MBI.

OtkpeiTHE TpoTOHA M HeWTpoHa. HykimonHas monens siapa I'eiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M30tormsl.

Anbda-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIydeHue. 3aKOH PaJuOaKTUBHOTO pacraja.

DHeprus CBA3M HYKJIOHOB B szipe. SAnepHbie cuinbl. Jlegekt Macchl siapa.

S nepHbie peakunu. Jlenenue u CUHTE3 sIEp.

SAnepnwiii peaktop. Tepmosimepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTHUBBI
AJICPHOM SHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIAEPHON SHEPTETUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE MTO3UTPOHA.

MeTonpl HAOMIOICHUS ¥ PETUCTPALIUN SJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTalbHbIE B3aUMOJIeHCTBUA. EAMHCTBO u3nueckoit KapTUHBI MUpA.

TexHuyeckue ycTpoMcTBa U MPAKTHUUECKOE MPUMEHEHHUE: IO3UMETp, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomwl

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

Pa3znen 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3MKH

Ortarbl pa3BUTHs acCTpOHOMUHM. [IpHKiIagHOe 1 MUPOBO33PEHYECKOE 3HAUECHHE
aCTPOHOMMH.

Bun 3Bé3mnoro HebGa. Co3Be3ausi, sipKkue 3BE3BI, IUIAHETHI, UX BUIUMOE
JBH>KCHUE.
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ConneuHas cucrema.

Connue. ConHeunast akTUBHOCTh. McrtouHuk sHeprum ConHUA W 3BE3.
3BE3bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJIbHBIM KiIacc —
CBETHMOCTBY». 3BE3Mbl TJIABHOW IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOW MOCJIENOBATEIBHOCTU. BHYyTpeHHEe cTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]. DTaNbl )KU3HH 3BE3I.

Mneunsiii Ilyte — Hama [Namaktuka. Ilomoxenne n nBukenue ConHia B
[Namaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbl. UEpHBIE NBIPHI B sIpax
rajgakTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Pazberanue rajiakTuk.
Teopus bonpmoro B3peiBa. PETMKTOBOE M3TydEHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepewménnbie npo6iieMbl aCTPOHOMUH.

Yyenuueckue nabnooenus

HabmoieHust HeBOOPYKEHHBIM TJ1a30M C MCHOJIb30BAaHUEM KOMIIBIOTEPHBIX
IPUIIOKEHUH JJIs1 OTIpeIeNICHUs TI0JI0KEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be31usl CEeBEPHOro MOIYyIIapus U IPKUE 3BE3/BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O06o0maroniee MOBTOPEHUE

Ponp ¢Qusuku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeabHOCTH YeJIOBeKa, POjb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHOH KapTUHE MUPA, POJIb (PU3HUECKOU TEOPUHU
B (OpPMHUPOBAHUM TPEACTABICHUA O (DUINYECKONM KapTHHE MHpA, MECTO
(bu3nUecKoil KapTUHBI MHpa B OOLIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABJICHUIN O MPUPO/IE.

MesxknpeaMeTHble CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 11 kiacce ocyriecTBisieTcs ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3E€H C KypCcaMM MaTEeMaTHKH,
Ounonoruu, XMMuM, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C WU3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Qu3uueckas BeIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPHUUYECKUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl M MX NMPOEKLUHH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE 3JIEMEHTAPHBIX (DYHKIMI, TPU3HAKK TOJ00US TPEYroJIbHUKOB,
oIpejeieHe IOMIAIN IIIOCKUX PUTyp U 00bEMA Tell.

buonoeusa: snektpuueckue SBICHUS B JKUBOM Mpupoje, KoseOaTeabHbIe
JBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOMU MPUPOAE, NECUCTBUE
paualyy HA )KUBBIE OPraHU3MBI.
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Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTALIUYECKAS] CTPYKTYypa TBEPIBIX
TeJ, MEXaHU3Mbl OOpa30BaHUA KPUCTAULINYECKOM PEIIETKU, CHEKTPaJIbHBIN
aHaJIu3.

l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSICCHUIA.

Texunonocus: NWHUAM DJEKTPOINEpeaady, TEHEpaTop TMEPEMEHHOTO TOKa,
AJIEKTPOJIBUTATENIb, WHAYKIMOHHAs II€Yb, pajap, PaAUONPUEMHHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAS OTTHKA,
COJTHEeuYHas Oatapesi.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHUSA INPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nMka» Ha YPOBHE CpPEIHEro OOIIero
obOpa3zoBaHus (0a30BBIM YPOBEHB) JOIKHO OOCCIEUUTHh JTOCTHIKEHHUE CIICTYOITUX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JINMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHUS yueOHOro mpeamera «Du3nukay J0HKHbBI
OTpa)xkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaroluxcsi PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3WIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOIro OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMBITA U OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3ali OCHOBHBIX HAIpaBJICHUH
BOCHUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3ULIMKU O0YYAIOIIEeTOCs! KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JIEMOKPAaTHUYECKHUX LIECHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B MHTEPECAX T'PAXKIAHCKOTO
oO0IIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aIlny;

YMEHHUE B3aMMOJEHCTBOBATH C COUUAIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U HA3HAYCHHUEM;

TOTOBHOCTb K TYMAaHUTAPHOU U BOJIOHTEPCKOM JIESITEIIBHOCTH;

2) IaTPUOTHYECKOT0 BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UICHTUYHOCTH,
MaTpUOTU3MA;

IIECHHOCTHOE OTHOIIIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIaM, JOCTHKEHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;
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CIOCOOHOCTh OIIGHWBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJE B
NeSATEeIbHOCTH YUEHOT0;

OCO3HaHME JIMYHOTO BKJIaJ[a B IOCTPOEHUE YCTOMYUBOTO OyAYyIIEro;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOYAsi ICTETUKY HAyYHOI'O TBOPYECTBA,
npuUcyiero pu3nyeckoi Hayke;

5) Tpy10BOTr0 BOCTIMTAHUS:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHUE COBEpIIATh OCO3HAHHBIN BHIOOD
Oyay1ieit mpodeccun U pearn30BbIBATh COOCTBEHHBIC JKM3HEHHBIC TJIAHBL;

TOTOBHOCTh U CIIOCOOHOCTHh K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(bu3MKN Ha IPOTSKEHUH BCEH KU3HU;

6) 3K0JI0THYECKOT0 BOCIIUTAHUS:

C(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTHYECKUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUN B OKPYKAIOLIEH Cpelle Ha OCHOBE
3HaHUS LeJIed yCTOMYMBOrO pa3BUTHUS YEJIOBEUECTBA;

pacIIMpeHre OIbITa JAESITEIbHOCTH 3KOJOTMYECKON HaIlpaBI€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHWS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHME LEHHOCTH HAy4YHOW JESTEeIbHOCTH, TOTOBHOCTH B IpOIIECCe
u3ydeHus: (QU3MKA  OCYHIECTBISATH  HPOEKTHYHD M HCCIEAOBATENIbCKYIO
NesATEeIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3zoBble 1ornueckue aAecTBu:
CaMOCTOATENLHO  (opMyIHpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIeATeIIbHOCTH, 3aJaBaTh MapaMeTPbl U KPUTEPUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEYMST B  paccMaTpUBaeMBbIX
(bU3NYECKUX SIBJICHUSX;
pa3pabarpiBaTh IUIAH PEIHICHUS MPOOJEeMbl ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUMN JEATENbHOCTH,
KOOPJIMHUPOBAaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
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ba3oBble uccienoBarTelbcKme 1eiiCTBUS:

BJIAJ€Th HAyYHOW TEPMUHOJIOTHEH, KIIIOYEBBIMH MOHSATHUSIMU M METOJAMHU
bu3nUecKoil HayKH;

BJIAJI€Th HaBbIKAMU y4e€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOMN NESITEIbHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METO/IOB pelIieHusl 3ajiady (U3MYECKOro COJIepKaHUsl, TPUMEHEHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BJIAJETh BHUJAMH JEATEIBHOCTH II0 IMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETAliY, MPeoO0pa3OoBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YYE€OHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3MpOBaTh 3a/]auy,
BBIJIBUTaTh TUIOTE3y €€ pEeIIEHUs, HaXOAUTh APTYMEHTHI IJISl JI0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTphl U KPUTEPUHU PELICHHUS;

aHAJIM3UPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7aud pe3yJIbTaThl,
KPUTHUYECKH OIIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUThb U (HOPMyJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JeSITEIbBHOCTH, B TOM YHUCJIE IPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETh TMEPEHOCUTh 3HaHUA 10 (u3MKe B MPAKTUUECKYIO 00JIacTh
KU3HEIEATEeIbHOCTH;

yYMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEH, TPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

Pabora ¢ unpopmaunmeii:

BJIAJETh HABBIKAMHU MOJy4eHUs] UHPOpManuu (U3HUUECKOTO COAEPKaHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIISATh IOMCK, aHaJu3,
CUCTEMAaTH3alMI0 U HHTEPIpPETAlNi0 MHPOPMAlMU pPa3IMYHBIX BUIOB U (opm
IpECTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJOTHI B PEIIEHUMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3aI[MOHHBIX
3alad ¢ CcoOMofeHHEeM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUS B Pa3IUYHBIX (opMarax cC
yu€TOM Ha3zHaYeHHsI MHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy npeCcTaBICHUs U BU3yaJIU3alUu.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:
OCYILECTBIAThH OOIIEHNE HA YpOKaX (PU3UKH U BO BHEYPOUHOU JIEATENBHOCTH;
pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTHI;
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Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMAaTh M HCIIOJIB30BATh NPEUMYIECTBA KOMaHAHONW W MHAUBUIYAJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KIOr0 YJIEHA KOJUICKTHUBA,;

IPUHUMATh [EJIM  COBMECTHOM  JEATENBHOCTH, OpPraHU30BbIBaTH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ INOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHM YYaCTHHKOB, OOCYXIaThb pE3yibTaThl
COBMECTHOM padoThI;

OLICHMBATh KAa4e€CTBO CBOEr0 BKJIAJa M KaXJOTO YYAaCTHUKA KOMAaHIBl B
00U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/uiaraTtb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHHE B Pa3IMYHBIX
CUTYalLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBHS
Camoopranusamnus:

CaMOCTOSITEJIbHO OCYILECTBIISATh MO3HABATENIbHYIO AESITENbHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsaTh paMKHM y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAHWIMH B 0O0JaCTH
(bU3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LENISIM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX PE3ylbTaTOB H
OCHOBaHMUI;

UCIOJIb30BaTh MPUEMBI PEQIIEKCUU ISl OLIEHKH CUTYyalluH, BIOOpa BEPHOIO
peLIeHHS;

YMETh OLEHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIIEHHA MO HX
CHU)KEHMUIO;
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OPUHUMATh MOTHUBBI U apTryMEHThl JPYTUX TpPU aHalu3e pPe3ylbTaToOB
NeSITeTbHOCTH;

NPUHUMATH ce0sl, TOHUMAasi CBOM HEJJOCTATKU U JOCTOWHCTBA,

OPUHUMATh MOTHBBI M apryMEHTBl JPYTUX MPU aHaju3e pe3yIbTaToB
NeSITeTbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLIUOKH.

B mpormecce AOCTHKEHUS! TUYHOCTHBIX PE3YJbTaTOB OCBOCHUS MPOTPAMMBI
no (usuKe A7 YPOBHS CpelHero oOmero ooOpa3oBaHus y OOyYarOIIUXCS
COBEPIICHCTBYETCS HMOILIMOHAIIbHBIH UHTEIUJICKT, Mpenoiararonmn
c(OpPMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHHE, BUACTh HAIPABICHUS PA3BUTHUSA COOCTBEHHOW IMOIMOHAIBLHOU Chephl,
OBITH YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHMSI, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHUE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IOBEACHHME, CIIOCOOHOCTb aJaNTUPOBATHCA K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBALIMHU, BKIIOYAIOUIEH CTpEMIIEHHE K JOCTHKEHUIO LENH U
ycIliexy, ONTUMHU3M, WHHMIIMATUBHOCTb, YMEHHE JIEHCTBOBaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHHS, CIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIFOYAIOIINX CITIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IpYTUMHU JIFOJIbMH, 3a00TUTHCS, IPOSIBIIATH MHTEPEC U pa3peniaTb KOHPIUKTHI.

MHNPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kiacce mnpeamMeTHbIe pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KapTUHBI MHpA, B PA3BUTUH COBPEMEHHOU TEXHUKHU HU
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEIICH:
MaTepHaibHas TOYKa, MHEePIIMAIbHAs CHCTeMa OTCUETa, abCOMIOTHO TBEPOE TEIO,
WJICaJbHBIN a3, MOJEIU CTPOCHUS Ia30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3apsi]l IPU pelieHur (PU3NIecKux 3aj1ay;

pacro3HaBath (U3UYECKHUE SBICHUS (MPOLECCh) U OOBICHATh UX HAa OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSIPHO-KUHETHUYECKOM TEOpUM CTPOCHMS BEIECTBA U
ANEKTPOAUHAMUKHU:  PABHOMEPHOE M PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBIKEHUE, CBOOOJHOE TMaJeHuEe TeJ, ABUKEHUE M0 OKPYKHOCTH, WHEPIUS,
B3aumMojeicTeue Ten, nuddys3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHNE 00bEMA TEJT TTPU HArPEeBaHHUH (OXJIAXKICHUH ), TETUIOBOE
paBHOBECHE, UCIAPEHHE, KOHJIEHCALMs, TUIABJICHUE, KPUCTAIUIM3AlUs, KUIICHHE,
BJI&YKHOCTb BO3/lyXa, OBBIIIEHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
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cocylle, CBSI3b MEXKIy IapaMeTpamMu COCTOSHUSA Ta3a B  HM30IPOLEccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPs/IO0B;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, UCIMOIb3ys (DU3NYECKUE BEIUYUHBI:
KOOpJIMHATa, MyTb, MNEpPEeMEIIeHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIbC TeJla, KUHETUYeCKasi HEeprusi, MOTCHIMAIbHAS DHEPrusi, MEXaHHUecKas
paboTa, MexaHMYecKass MOINHOCTh; NpPH OIMUCAHWK NPaBUIBHO TPaKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYEHUS M €JIMHUIIBI,
HaXOAUTh (HOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEITUYHMHY C JAPYTUMHU
BEITMIMHAMU;

ONKCHIBATh H3YYEHHBIE TEIUIOBBIE CBOICTBA TEJI U TEIUJIOBBIE SBIICHHUS,
UCIIONIb3ysl (PU3MYECKME BEIIMYMHBI: JaBJI€HUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi 3HEPIHsl XaOTHUYECKOro JBHXKEHUS MOJIEKYJI, CPEIHEKBaJApaTUYHAas
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs 3HEprusi, pabora rasa,
KOO (PUIIMEHT TMONEe3HOTO JEWCTBHUS TEIUIOBOTO JIBUTATENsl; MPU ONMUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUECKUH CMBICT HCIOJIb3YEMbIX BEIIMYUH, WX
00O3HAaUEHUsT W EAUHMIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(pU3MYECKYIO BEIMUUHY C IPYTMMHU BEJINYNHAM;

OIHMCHIBATH U3YYECHHBIE FIEKTPUUECKUE CBOMCTBA BEIIECTBA U IICKTPUUECKUE
sBJICHUsI (ITPOLIECCHI), UCTIONIB3Ys (PU3NYECKUE BETUYHMHBI: AJIEKTPUUECKUI 3apsij,
IEKTPUYECKOE T0JI€, HANPSKEHHOCTD IOJISA, MOTEHIMAN, Pa3HOCTh IMOTEHIMAJIOB;
IpU ONHCAHWM TMPABUIBHO TPAaKTOBAaTh (PU3MYECKUA CMBICT HCHOJIb3YyEMbIX
BEJIMYMH, MX OOO3HAYEHMS] M EIMHHUIIBI; YKa3blBaTh (POPMYJIbI, CBA3BIBAIOLIUE
JAHHYI0 (PU3UYECKYIO BEIUUYHUHY C APYTUMH BEIUYUHAMMU;

aHANIM3UPOBaTh (PU3HYECKHE TMPOILECCHl U SIBICHUS, UCIOJIb3Yys (PU3NUYECKHE
3aKOHBI M MPUHLMUIIBL: 3aKOH BceMupHoro tarotenus, |, Il u 11l 3akonsr HetoToHa,
3aKOH COXpAHEHUsI MEXAaHMYECKOW DSHEpPruH, 3aKOH COXPAaHEHUs HMIIYJIbCa,
NPUHITUI CYMEPIIO3UIIMA CHJI, TIPUHIIUI PABHOMPABHUS WHEPIHAIBHBIX CHCTEM
OTCUY€Ta, MOJIEKYISIPHO-KMHETHYECKYI0 TEOPUIO CTPOCHHs BEILECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETUYECKON 3HEPIUU TEIIOBOTO JABMKEHUS MOJIEKYII C
a0COJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIIEKTPUYECKOro 3apsina, 3akoH KylloHa, mpu 3TOM pas3inyaTh CJIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUSA (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIIBI JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YyCJIOBHS UX O€30MACHOTO UCIOJIb30BAaHUS B
MMOBCEIHCBHOM KU3HU;

BBINIOJIHATh OKCIIEPUMEHTHI 1O MCCIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX H3MEpPEHU, MpPU 3ITOM
dbopmynupoBath TpobiieMy/3agadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEUIOKEHHOT0 OOOpPYJOBaHUs, MPOBOJIUTH OMNBIT H
(GbOopMyIHpPOBATH BHIBOIHI,
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OCYULIECTBJIATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYHH, IPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHs U HCIOJIb30BaThb W3BECTHBIC
METO/IbI OLICHKU ITOTPEIIHOCTEN N3MEPEHH;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy (PU3NYECKUMHU  BEJIUYMHAMH  C
VCIIOJIB30BAaHUEM INPSMBIX W3MEPEHUM, NPU 3TOM KOHCTPYHMPOBAaTh YCTaHOBKY,
(¢uKcHpoBaTh pE3yJbTaThl IMOJYYEHHON 3aBUCUMOCTH (DU3MUECKUX BEIMYUH B
BUJI€ TaOnMIl U rpauKoB, AeJaTh BBIBOBI IO PE3yJIbTaTaM MCCIIEA0BAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
JIESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENBbHBIX YCTPONCTB M JIaOOpaTOPHOTO
000opy1I0BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (PM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 33/1a4u
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYMHBI U (HOPMYIIHI,
HEOOXOJUMbIE JUJIsl €€ pEeIlIeHUs, NMPOBOAUTh PACYETHI U OLIEHUBATh PEAIbHOCTD
HOJIy4YEHHOT0 3HaueHus (PU3NUECKOI BEINUNHBI;

penaTh KaueCTBEHHBIE 3a1a41: BBICTPANBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LEMOYKY PACCYXKIACHUN C OINOPOM HA H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznueckue SBICHUS,

UCIONB30BaTh  MPU  pPEIIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
Y TIPEICTABICHUS YYEOHOW M HAay4YHO-TIOMYJISIPHON MH(POPMALIMH, MOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOIyYaeMyto HH(pOpMaLuio;

MPUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE TMPOIECCOB OKPYKAIOIIET0 MHUpPA, B PpPAa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieyeHus: 6€30MacHOCTU MPU OOpaIEHUH C MPUOOpPAMH U TEXHUYECKUMHU
yCTPOMCTBaMHU, JJIsl COXPAaHEHUS 310pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOIO
MOBEACHUS B OKPYXKAKOLIEH Cpeae;

paboTaThb B TIpynme C BBHIMOJIHEHUEM pA3JIMYHBIX COLUAIBHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPYyMNbl, PAaLUOHAIBHO paCHpeleisTh OO0S3aHHOCTH U
IUIAHUPOBATH JIESITENILHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHUBATh
BKJIAJI K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.

K koniy obyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTb CPOPMUPOBAHHOCTH Yy 00YUAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMECHHOW HAy4YHOM KAPTUHBI MHpa, B PAa3BUTUU COBPEMEHHOM TEXHUKU H
TEXHOJIOTHH, B IMPAKTUYECKON JEATENBHOCTH JIOJAEH, LEJOCTHOCTh U €IUHCTBO
bu3nyeCcKoil KapTUHBI MUPA,

YUUTBHIBaTh TPAHUIBl MPUMEHEHUA W3YYCHHBIX (U3UYECKUX MOJEIIEeH:
TOYEYHBIN JIEKTPUUECKUM 3apsifl, JIyd CBETA, TOUCYHbIM UCTOYHUK CBETA, SACpHAs

24



MOJICNIb aTOMa, HYKJIOHHas MOJENIb aTOMHOTO SiApa MpH PEHIeHUU (HU3HYSCKUX
3aad;

pacrno3HaBaTh (PU3NIECKHUE SBICHUS (TIPOIECCHl) U OOBICHITh UX Ha OCHOBE
3aKOHOB JJICKTPOAMHAMHUKHN W KBAHTOBOW (PU3WKH: DJIEKTPUUECKAsl TPOBOANMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE ICHCTBUS TOKA, B3aUMOJCHCTBHE
MarHuTOB, OJJIEKTPOMAarHUTHAas WHIYKIUS, JCWCTBHE MAarHWUTHOTO TIONS Ha
MPOBOJHUK C TOKOM W JBIDKYIIUHCS 3apsl, 3JIEKTPOMArHUTHBIC KOJeOaHUs WU
BOJIHBI, TPSMOJIMHEIHOE pACIpPOCTPaHEHHE CBETa, OTPAKEHUE, MPEIOMIICHUE,
unTepdepenus, audpakuus ¥ TONApU3AIMSA  CBETa, JHCIEPCHS  CBETa,
doTornextpudeckuii 3GdexT (hoTtodddekT), cBeToOBOE NaBieHrne, BOZHUKHOBCHHE
JMHEHYATOT0 CIEKTpa aToMa BOJOPOJA, €CTECTBEHHAass W WCKYCCTBEHHAS

pPaaAnOaKTUBHOCTD,
OIMMCBIBATh HM3YYCHHBLIC CBOMCTBA BEIICCTBA (SHCKTpI/I‘ICCKI/IC, MAarduTHBIC,
OIITHYCCKUC, QJICKTPUICCKYIO IIPpOBOAUMOCTD Pa3INYHBIX cpen) )51

AIIEKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), UCIONB3YsSd (PU3NYECKUE BEIUUYHMHBIL:
JIIEKTPUYECKUN 3apsll, CHJIa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUYECKOE
COIIPOTHUBIIEHUE, Pa3HOCTh MOTEHLIMAJIOB, AJEKTPOJABIIKYILAs cuia, paboTa TOKa,
WHAYKOUS MAarHATHOTO MoJjs, cuia Awmrmepa, cuia JlopeHna, MHIYKTUBHOCTH
KATYILIKH, DHEPrus JJIEKTPUYECKOT0 M MArHUTHOIO IIOJIEH, MEPUOJ M YacToTa
KoieOaHul B KoJeOAaTeTbHOM KOHTYpe, 3apsl U cuja TOoKa B Ipolecce
TAPMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUH, (OKYCHOE pacCTOSTHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATH (PU3NYECKHI
CMBIC]I HCIOJb3YEMBIX BEJIMYMH, MX OO0O3HAYEHUSI W E€OUHULBI, YKa3bIBaTh
(bopMysbl, CBA3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEIUYMHY C JAPYTUMH
BEJINYNHAMM;

ONMCBHIBATh HW3YyYCHHBIE KBAHTOBBIE SIBJIEHUS W IPOLECCHI, HCIIONb3YS
¢uznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI U
4acToTa CBETA, YHEPTHs U UMITyJIbC (POTOHA, IEPUO NOJTypaciaaa, SHEPTus CBsI3U
aTOMHBIX SJIep, NpPHU ONUCAaHUM TMPABUIBHO TPAKTOBATh (PUIUUYECKUI CMBICH
UCIIOJIb3YEMBbIX BEJIMYMH, MX OOO3HAu€HUs M E€AMHMIIBI, yKa3blBaThb (HOpMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYI0 BEIUYMHY C JpPYTMMH BeJIMYHWHAMH,
BBIUUCIIATH 3HAUCHUE (PU3HUECKON BEIIUYUHBL;

aHaJIM3UPOBaTh (PU3MUECKHE MPOLIECCHl U SIBJICHMS, UCIONB3YS (PU3NUYECKUE
3aKOHBI M MPUHLHUIBL 3aKOH OMa, 3aKOHBI NIOCJIENOBATENBHOTO U MAPAJIIENIBHOTO
COCQMHEHUS IPOBOJHUKOB, 3aKOH Jxoyns—JleHla, 3aKOH JJIEKTPOMArHUTHOU
WHIYKIWH, 3aKOH MPSAMOJUHEWHOTO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEeHa mia gororddexra,
3aKOH COXPAHECHMS DHEPrUH, 3aKOH COXPAaHEHHs MMILYJIbCA, 3aKOH COXPAHCHMSI
IIEKTPUYECKOTr0 3apsA/a, 3aKOH COXPAHEHMsI MAacCOBOIO 4YMCIIA, IOCTYyJaThl bopa,
3aKOH paJMOAaKTUBHOTO pacmaja, MpHu 3TOM pa3inyaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHUE M YCIOBUSA (TpaHUIIBl, 001acTH)
IIPUMEHHUMOCTH;
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OMpENIENATh HANIPABIICHUE BEKTOPA UHIYKIIMM MarHUTHOTO TOJISI TPOBOAHUKA
C TOKOM, CUJIbl AmIiepa u cuibl JIopeHna;

CTPOMTb U OIHMCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MIPOIIECCOB C HCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynupoBarh MpodlieMy/3aadyy M TUIOTE3y Y4E€OHOTO JKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYyAOBaHHUS, MPOBOJIUTH OMBIT H
(GbOopMyIHPOBATH BHIBOIHI,

OCYILECTBJISITh MPSIMbIE U KOCBEHHbIE M3MEPEHUS (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIOCOO M3MEPEHUS W HCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEI0OBAaTh 3aBUCUMOCTH (DU3WYECKUX BEJIUYUH C HCIOJIb30BaHUEM
OPSAMBIX HM3MEPEHUH: TMPU H5TOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHUPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHUE TaOIUIl U
rpaduKoB, JeNaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBAHMS;

coOJII0/IaTh MpaBuiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBaHUN B
paMKax y4eOHOTro OSKCIEpPUMEHTa, Y4eOHO-UCCIIENOBATEILCKOW U IMPOCKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOUCTB U JaOOPATOPHOTO
000opy1I0BaHUS;

pemiath pacu€THble 3a7a4yd C SBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIIOJB3Ys (U3UYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a YCIOBHUS 3a/1auu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXOJMMbIC JIsI €€ pEeIICHUs, MPOBOJUTH Pacdy€Thl U OLICHUBATH PEabHOCTh
MOJIY4YE€HHOT0 3HaueHUs (PU3UIECKON BEIIMUUHBIL;

pelaTh KaueCTBEHHBIEC 3a/1a4M: BHICTPAUBATh JOTUUECKU HEMPOTUBOPECUUBYIO
LEMOYKY PACCYKICHHI C OMOpOM Ha HM3YyYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
(bu3nYeCcKue ABIICHUS,

UCIIOJIb30BaTh ~ MPU  PEIICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
nH()OPMAITMOHHBIC TEXHOJIOTHH JJISI TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIIPETAIIUN
U TIPEJICTABJICHUS YICOHOW W HAYYHO-TIOMYJISIPHON MHGPOPMAIMH, TTOTYIYECHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAITM3UPOBATH MOTydaeMyi0 HH(OPMAITHIO;

OOBSCHATh TPHUHIUIBI JCHCTBUS MAIIWH, NPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB, pa3inyaTh YCIOBHS MX O€30MaCHOr0 MCMOJIb30BAHMS B MOBCEIHEBHOU
YKU3HU;

MIPUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPYKAIOUIET0O MHUpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3UKE B MOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPONCTBAMH, JIJISi COXPAHEHUS 37J0POBbS M COOJIOECHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;
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paboTaTh B TIpYINNE C BBIIOJHEHUEM PAa3JIMUYHBIX COLMAIBHBIX PpOJIEH,
IUIAHUPOBATh PabOTy TPYMIBI, PAUMOHAIBHO pacHpelesTh OO0S3aHHOCTH WU
IJIAHUPOBATH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTPUBAEMOM IPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC
DJIeKTPOHHbIE Yuér paboueii nporpaMmmbl
No 11/ HaumeHoBaHue pa3/iesioB U TeM KoaunuvectB | (uudposbie) BOCIIUTAHMS
NMPOrpaMmblI 0 4acoB o0pa3oBaTe/bHbIC
pecypcsl
Paznen 1. PU3UKA U METO/IbIl HAYUYHOI'O ITO3HAHUSA
Hcnons3oBanue BOCIIMTATEIbHBIX
BO3MOXXHOCTEHl ~ COAEpaHUS  TEMBbI
yepe3 1oJ00p 3a/1ay, pacKpbIBAIOIINX
polb HAyKH B KH3HU OOIIEeCTBA U
UCTOPHUIO CTAHOBJICHUS (PUIUIECKOI
KapTUHBI MUDA.
Bu6morexa [IOK dopMupoBaHue HAay4YHOI'O
1.1 ®u3nKa 1 METO/Ibl HAYYHOT'O ITO3HAHUS 2 https://m.edsoo.ru/7fAlbf72 | MHPOBO33PCHHUA: O6f)y>K,I[eHI/Ie BKJIaZia
OTE€YECTBEHHBIX YYEHBIX B pPa3BUTHE
¢bu3uKu.
[IpumeHeHne HMHTEPaKTUBHBIX (QOpM
paloThI: JUCKYCCUI u
MHTEJJIEKTYaJIbHBIX urp,
CTUMYJIUPYIOIIMX  [103HABATEJIbHYIO
MOTHBAIIMIO U UHTEPEC K HayKe.
HToro no pazneny 2
Paznen 2. MEXAHUKA
21 KiHeMaTIK 5 bubnuotexa [JOK HCHOJ‘IBSOBEIHI:IG BOCIIUTATEIbHBIX
https://m.edsoo.ru/7f41bf72 BO3MO>XHOCTCH  COJACPIKAaHHA  TCMBI
Bubmiorexa [IOK Yyepe3 pelIeHHe 3ajlad MPaKTUYECKOU
2.2 Jnamuka 7 https://m.edsoo.ru/7f41bf72 | HATIPABICHHOCTH (pacuér IBWKEHUS
— : TPAHCHOPTA, CIIOPTUBHBIX OOBEKTOB),
hopMupyIOITUX OTBETCTBEHHOE
2.3 3aKOHBI COXPAHCHHS B MEXaHHUKE 6 bubmmorexa LOK OTHOIICHHE K TPYAY H ObITY.
https://m.edsoo.ru/7f41bf72 Bxarouenue HUTPOBBIX u
COpPEBHOBATENBHBIX HIPOLEAYP VIS
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NOJIePIKaHUS MOTHBAIIUU
00y4aroluxcs K MOJTYy4eHHUIO 3HAaHHH.
[Ipumenenue rpynmnoBold pabOTBI H
paboTel B mapax, OOydYarolmXx
KOMaHIHOMY  B3aMMOJCUCTBUIO |
B3aMMOITOMOIITH.

HToro no pasneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U
TEPMOJAUNHAMMUKA
OCHOBBI MOJIEKYJIIPHO-KHHETHYCCKOM bu6nmoreka [IOK Hcnoas3oBanue BOCITMTATCIIbHBIX
3.1 yp 9
' TEOpUH https:/m.eds00.ru/7f41bf72 | BO3MOXHOCTEH  COACPIKAHMSI  TEMBI
BuGmuotexa LIOK yepe3 moadoOp 3amad O CBOMCTBax
3.2 OCHOBBI TEPMOAUHAMUKH 10 BCIISCTB, IIPUMEHIEMBIX B
pMOA https://m.edsoo.ru/7f41bf72 = P
MPOU3BOJICTBE u ObITY,
(bOpMUPYIONUX YBAKCHHUE K TPYLy U
OepekHOe OTHOIIEHHE K TPUPOIHBIM
pecypcam.
dopMupoBaHue Hay4HOTO
MHUPOBO33PEHUSI  Yepe3  PacKphITHE
33 Ar‘peraTHLIe COCTOAHMUS BEIIIECTBA. 5 bubmanoreka HOK eIUHCTBa CTPOCHUS BellleCTBa B
' ®da30Bble IEPEXOBI https://m.edso0.ru/7f41bf72 | sxuBoit u HexMBOI pUpoOIE.
[IpuMeHeHre HWHTEPAKTUBHBIX (QOpM
paboThl U  TPYMNIOBBIX  3aJIaHHH,
Pa3BUBAIOIIUX MO3HABATENbHYIO
aKTUBHOCTh M yMEHHE paldoTaTh B
KOMaHJIe.
Hroro no pasgeny 24
Paznen 4. JIEKTPOIUHAMUKA
bu6nuoreka [IOK Hcnons3oBaHue BOCIHUTATEIbHBIX
4.1 DNeKTpOCTaTHKA 10 .
https://m.edsoo.ru/7f41bf72 BO3MOJKHOCTEH  COJCPKAaHUS  TEMBI
N . yepe3 pelieHre 3ajady 0 NPUMEHEHUHU
49 [TocTostHHBIN 25ekTpruyeckuil TOK. TOKU B 12 bu6nuoreka [IOK SIEKTPOCTATHKH B TEXHHKE W

Pa3IUYHBIX Cpeax

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

MeIuIuHe, (OPMUPYIOIINX YBa)KEHHE
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K JIOCTUKEHUSIM HayKHU.
Bxitouenne B ypok MpoOJIeMHBIX

CUTyaluit u o0CyX1eHull,
BOCITUTHIBAIOIINX KYJIbTYpY
6e30macHoro oOpatieHus c
AIIEKTPUIECTBOM.

[Ipumenenue rpynmnoBold pabOTHI H
pa®oTbl B  Iapax, pa3BUBAIOLIMX

KOMMyHI/IKaTI/IBHBIC HaBBIKH nu
OTBETCTBEHHOCTb.

Hroro no pazneny 22

Pe3epBHOe Bpemsi 2

OBHIEE KOJIMYECTBO YACOB I10 68

INPOI'PAMME
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Ne i/
NMPorpamMmbl

Paznea 1. JIEKTPOJAUHAMUKA

HaumeHoBaHue pa3/iesioB U TeM

KoaunuecTBO
4acoB

11 KIIACC

JJIeKTPOHHbBbIE
(undposbie)
oOpa3oBaTejibHbIE

pecypchl

Y4éTt padoyeil nporpaMmbl
BOCIIUTAHUS

11 MaruutHoe noie.
' DNeKTpOMarHuTHasE UHIYKITUS

11

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

Hcnons3oBanue BOCIIUTATEIbHBIX
BO3MOYKHOCTEH coOJepkKaHUsS TEMbl 4depe3
pelieHue 3a1a4y 0 [IPUMEHEHUH
MarHeTusma B TEXHUKE
(3mexTpoBUTaTeny, reHepaTophl,
AIEKTPOTPAHCIIOPT), dbopMupyromx
yBaXEHHE K TPYAY M JOCTHKEHUIM
OTE€YECTBEHHOM IPOMBIIUIEHHOCTH.
BxitoueHne mpoONIEeMHBIX CHUTyallMd H
JUCKYyCCHMM 00 UCTOpUM OTKpBITHMH B
obnactu AJIEKTPOMAarHeTu3Ma,
BOCIIMTHIBAIOIIMX MHTEpPEC K HAYKe U
Hay4YHOE MUPOBO33pPEHUE.

[Ipumenenue rpynmnoBoil  paboTel U
paboThI B napax, Pa3BUBAIOIINX
KOMMYHHUKATHBHbIC HAaBBIKM U KOMaHIHYIO
OTBETCTBEHHOCTb.

Uroro no pazgeny

Paznen 2. KOJIEBAHUA U1 BOJIHBI

11

51 Mexanuueckue n
' 3JICKTPOMArHUTHBIC KOJICOaHUS

bubnmoreka [JOK
https://m.edsoo.ru/7f41c97c

99 Mexanuueckue n

SJICKTPOMArduTHBIC BOJIHBL

bubmmoreka [JOK
https://m.edsoo.ru/7f41c97c

Hcnoap3oBanne BOCHATATEIIHLHBIX
BO3MOKHOCTEH COJIEp)KaHUsI TEMbl Yepe3
pPacCMOTpEHHE KOJeOaTeIbHBIX SBJICHUHA B
NpUpPOJie M TEXHHUKE (3BYK, PagHOCBS3b),
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2.3 Ormruka

Hroro no pasaceiny

10

24

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

(bopMHPYIOINX [IEHHOCTHOE OTHOLICHHE K
OKPY’KaIOILEMY MUDY.

Bxitouenue UTPOBBIX u
UHTEJUIEKTYyaJIbHbIX (opM paboThl AJs
oA IepKaHUSA II03HABATEJILHOU
MOTHUBALMH 00YUYaIOIIHUXCSL.
®opmupoBaHre OEpeKHOTO OTHOIIEHUS K
3I0pPOBBIO qyepes o0cyxieHue
BO3JICUCTBUSA 3BYKOBBIX u
IEKTPOMAarHUTHBIX BOJIH Ha YEJIOBEKA.

Pasnea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUHA

OTHOCHUTEJBHOCTHU

31 OcHOBBI cielIaNIbHOM Teopun
' OTHOCHUTEJIBHOCTH

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c

Hcnonb3oBanue BOCIIUTATEIbHBIX
BO3MOYKHOCTEH COJEpKAaHUS TEMbI 4Yepe3
noa00p COOTBETCTBYIOIMX 3ajad s
pereHus.

BkitoueHne B ypOK HUIPOBBIX MpOILETyp
JUISE MOJIIePIKaHUS MOTHBAITUH
o0yyJaromuxcs K NOJy4eHUIO 3HaHU.
[IpumeHeHHe Ha ypOKE HMHTEPAKTUBHBIX
dbopM  paboTel ¢  OOyYAOIIUMUCS:
WHTEIUICKTYaJIbHBIX UTP, CTUMYIUPYIOIIAX
M03HABATENBHYIO MOTHBAIUIO
00yJaroImxcsl.

[IpumeHeHnue TpynmoBod pabOTHl MU
paboTel B  mapax, KOTOpble  yd4aT
oOyyaromuxcs KOMaHIHOH paboTe U
B3aUMOJICHCTBUIO c JIpYyTUMU
00yJaromuMucs

Hroro no pasgeny
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Pa3zgen 4. KBAHTOBAS ®PU3UKA

4.1 DIeMEHTHI KBAHTOBOU OIITHUKHU

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97¢c

4.2 Crpoenue aToma

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE SApO

Hroro no paszneny

15

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Hcnons3oBanue BOCIHUTATEIbHBIX
BO3MOXXHOCTEH COAEpKaHUS TEMBI 4Yepe3
oOCyXXJeHHe  BKJIaJa  OTEYECTBEHHBIX
yuénbix (I1. H. Jle6enes, A. I'. Croneros,
H. H. CeméHOB) B pa3BuUTHE KBaHTOBOM
(Gu3MKK, BOCHHUTHIBAIOIIMX TOPAOCTH 3a
OTEYECTBEHHYIO HAYKY.

dopMHUpPOBaHUE HAYYHOI'O MUPOBO33PEHUS
U KPUTUYECKOTO  MBIIUICHUS  TIpH
OOCYXIIEHUM  COBPEMEHHBIX  HAayYHBIX
OTKPBITMA M TEXHOJOTHH  (J1a3epsl,
(OTOdTIEMEHTHI).

Bxurouenne AMCKyccUid U MHTEPAKTHBHBIX
bopm paboThl, CTUMYJIHPYIOMIHNX
MO3HABATENbHYIO AKTUBHOCTD.

Paznen 5. 3JIEMEHTBI ACTPOHOMUHU U

ACTPOOU3UKHU

51 DJIEMEHTHI aCTPOHOMUU U
' acTpOPU3UKH

bu6mmorekxa [IOK
https://m.edsoo.ru/7f41c97c

Hcnons3oBanne BOCIIUTATEIbHBIX
BO3MOXXHOCTEH CO/AEpKaHUS TEMBbl depes
dbopMUpOBaHHE  IEJIOCTHOW  HAyYHOU
KapTUHBl MHpa ¥ TIOHUMaHHUS MecCTa
4esoBeKa Bo BeeneHHoi.

BocnuTanue no3HaBaTelIbHOTO MHTEpeca K
acTpo(usuke u JOCTH>KEHUSIM
OTE€YECTBEHHONM KOCMOHAaBTHKHU (MIE€PBBIN
MOJIET YeJIOBEKa B KOCMOC).

[Ipumenenune rpymnmoBod  pabOTHI |
MIPOEKTHON JI€ATEeIbHOCTH, Pa3BUBAIOIINX
CaMOCTOSITENTLHOCTh M YMEHUE paboTaTh ¢
uHpopManuen.

33



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

Hroro no pazneny

Paznes 6. OBOBIIAIOIIEE ITOBTOPEHHUE

bubmuoreka [JOK
6.1 Otobuaroutee noTopere 4 https://m.eds00.ru/7f41c97c
Hroro no pazneny 4
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

1.

3.
4.

5.

I'.4. Msakuwes, b. b. byxosues, H.H. Corckuit ®usuka 10 ki1. Ousnka
10 xnacc. ba3oBwlif u yriyOJieHHBIH ypoBeHb. Y4eOHHK. MoOCKBa.
[Ipocsemenue, 2024 r.

I'"4. Msakumes, b.b. byxoBueB, B.M. Yapyrun ®Pusuka 11 kinacc.
bazoBeiii u yriayOsieHHBIM ypoBeHb. YdeOHUK. MockBa. I[IpocBemienue.
2024 1.

A.I1. PeimkeBuu. COopHUK 3a/1a4 o pusuke. Mocksa, JIpoda, 2020 r.
Coopnuk 3amau no ¢uszuke mis 9 — 11 knaccoB. CocrtaButens ['.H.
Crenanosa. M.: «IIpocsemenne», 1996 r.

3amanus odpazoBaTenbHOro nopraia Peury EI'D

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

1.

4,
5. Mapon A.E., Mapon E.A. OnopHbie KOHCIIEKTBI "

6.

®uzuka. Paboune nporpammel. [IpenmerHas nauHHS YYEOHUKOB CEpUU
«Knaccuueckuit  kype».10—11  kmaccer @ yue0. mnocobue s
obmeoopazosar. opranuzanuii / A. B. [llatanuna. - M. : IIpocsenienue,
2024.

Msxkumes I'. f. ®uszuka. 11 kmace: yue6. mis o0meoOpa3oBaTeIbHbIX
opraHuzanuii: 06a3oBeii u yriny6mn. ypoBuu /I. S .Msakumes, b. b.
byxosnes, B.M. Yapyrun; noxn pen. H. A. IlapdentbeBoii.- 9-e uzm. —
M.: IIpoceemienune, 2024 — (Knaccuyeckuid Kypc).

[TapdentbeBa H.A. Coopuuk 3amau no ¢usuke.10-11 kmaccer: yueOHoe
nocobue ais obduieodpazoBaTenbHbIX opranuzanuii / H.A. [lapdenrtbeBa.
- 8-¢ m31. - M.: IIpocBemenne, 2020.

Caypos 10.A. IToypounsie pa3zpadbotku. 10 kiacc.

g depeHurpoBaHHbIE 3aa4n
3abotun B.A., Komuccapos B.H. KoHTpoab 3HaHUl, yMEHUN 1 HABBIKOB

y4aruxcs

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
MHTEPHET

Ennnas xomnekius iudpoBeix 00pa30BaTeIbHBIX PECYPCOB
http://school-collection.edu.ru/catalog/

denepanbHbIN HEHTP UHOOPMAITMOHHO-00Pa30BaTEIIbHBIX PECYPCOB
http://fcior.edu.ru/catalog.page

Caiit- «2nemenTapHas Qu3nKa»
http://elfiz.ru/

Caiit- «Knacc!nas pusuka ajist 110003HATETBLHBIX)
http://class-fizika.narod.ru/index.htm

Cant- «Pusuka.ru»
http://www.fizika.ru/index.php

Caitt- Pemy EI'D, cnam A
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http://phys.reshuege.ru/, http://phys.sdamgia.ru/
Caiit- InternetUrok.ru

http://interneturok.ru/ru

Caiit- «Bca DU3UKA»
http://www.all-fizika.com/

Caiit- «duzuka st abUTyprueHTa
http://www.abitura.com/#1

Caiit- «Onements» http://elementy.ru/physics
Caiit- « OTKPBITBIN KOJUIEIK»
http://www.physics.ru/

Caiit- «TeachPro.ru»
http://teachpro.ru/course2d.aspx?idc=12015
Caiit- «IHTepHEeT-0IUMITUABI 110 (PUZHKEN
http://distolymp2.spbu.ru/olymp/

Caiit- «Kypnain KBAHT»
http://www.kvant.info/old.htm

Caiit- «Poccuiickuii 00meoopa3oBareabHbIN mopTam» http://experiment.edu.ru/
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