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HOACHUTEJBHAASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEr0 OOILEero
oOpa3zoBaHus pa3pad0OTaHa HA OCHOBE MOJOKEHUU U TpeOOBaHUU K pe3yibTaTaM
OCBOEHHUS OCHOBHOW 00pa3oBaTelbHOM mMporpammel, npenactaBieHHbIX B OI'OC
COO, a Takxe c yuéroM (penepanbHOl paboueil mporpaMMbl BOCIHUTAHUS U
KOHIIENIMU TpernojaBanus ydyeOHoro mnpenmera «Dusuka» B 00pa3oBaTEIbHBIX
OpraHu3aIuax Pocculickon denepauuy, peanu3yrommux OCHOBHBIE
o0OpazoBaTeabHbIE TPOTPAMMBI.

Conep:xanue mporpaMMmbl 1O (HU3MKE HampaBiIeHO Ha (HOpMUpPOBaHUE
€CTEeCTBEHHO-HAYyUYHOW KapTUHbBl Mupa oOyuarommxcs 10-11 kmaccoB mnpu
oOyueHuu ux ¢u3uke Ha 0a30BOM YPOBHE HA OCHOBE CHCTEMHO-AESITEILHOCTHOIO
noaxojna. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm OI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaNpeMETHBIM pe3ybTaTaM
oOyueHHus, a TakXKe YYHUTHIBAET HEOOXOAMMOCTh peaM3alUU MEKIPEIMETHBIX
CBsI3el (PU3MKM C €eCTeCTBEHHO-HAy4YHBIMM YUYe€OHBIMU MpeaMeramu. B Hel
ONPENENAIOTCS OCHOBHBIC LI€JIM U3y4YeHUsl (DU3UKU HA YPOBHE CPEAHEr0 OOIIETO
oOpa3zoBaHus, IJIAaHUPYEMbIE PE3YyJbTAaThl OCBOCHUS Kypca (PU3UKU: JIMYHOCTHBIE,
MeTanpeIMeTHbIE, MpeIMeTHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3uKe BKIIOYAECT:

e TUIAHUPYEMBIE PE3yJIbTaThl OCBOCHHS Kypca (pu3nuku Ha 0a30BOM ypOBHE, B

TOM YHCJI€ MPEeIMETHBIE PE3yJIbTAaThI MO T0JIaM O0y4YEeHUS;

e cojiepxaHue yueOHoro npeamMera « Ou3ukay mno rojgam o0ydeHusl.

®dusnka Kak Hayka o HauOoree OOIIMX 3aKOHAX MPUPOIbI, BBICTyIas B
KauyecTBE y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ] B CUCTEMY
3HaHuM 00 okpyxatoiiem mupe. llIkoapHbIN Kypc GU3UKH — CUCTEMOOOPA3YIOIIUIA
JUISl €CTECTBEHHO-HAYUYHBIX YUE€OHBIX MPEIMETOB, MOCKOJIbKY (DU3NYECKUE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SBICHUM, H3y4aeMbIX XHUMHEH, OuoIoTHEH,
dbusndeckoir rTeorpaduert W acTpoHoMuer. Mcmomb3oBaHME W aKTHBHOE
NpUMEHEHUE (PU3NUECKUX 3HAHUW  ONpefenseT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B cdepe HHEPreTHUKHU, TPAHCIOPTA, OCBOCHUS
KOCMOCa, TOJIYYEHHUS] HOBBIX MaTEpHUalOB C 3aJlaHHBIMH CBOMCTBAMH U JAPYTHUX.
N3ydenne ¢u3nKku BHOCHUT OCHOBHOW BKJaJ B (POPMHPOBAHUE €CTECTBEHHO-
HAay4YHOU KapTUHBI MUpa oOyyaromuxcsi, B (OpMUPOBaAHUE YMEHUM NPUMEHSTH
Hay4YHBII METO/ MO3HAHUSI MPU BHIMOJHEHUN UMY YUEOHBIX UCCIETOBAHUM.

B ocHOBy kypca ¢usuku s ypOBHS CpeAHEro oOmero oOpa3zoBaHMs
MOJIOKEH pAJl HUJIed, KOTOpble MOXXHO paccMaTpUBaTh KaK MPUHIUIIBI €ro
MOCTPOCHMUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypcC SBISIETCS JIOTHMUECKHU
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCeX pa3leiaoB (GU3UKH, BKIIOUAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (PUBHKHU.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuan Kypca (Qu3MKu
o0benUHEH BOKpPYr (Quinueckux Teopuil. Benymmm B Kypce sBisieTcCs
(dbopMupoBaHUE MPEACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzauusi TpeArnoslara€T HCIOIb30BaHUE
rYMaHUTApHOTO MOTEHIHaNa (PU3MYECKOM HAyKH, OCMBICIICHHE CBS3U Pa3BUTHUSA
¢bu3ukn Cc pa3BUTHEM OOMIECTBA, a TaKXe C MHPOBO33PEHUYECKUMU,
HPABCTBEHHBIMU U SKOJIOTUYECKUMU TTPOOTIEMaMHU.

Hoess npuknaownoii  nanpasnennocmu. Kypc ¢Gusukum mpeamnosiaraert
3HAKOMCTBO C IIUPOKUM KPYTrOM TE€XHHUUYECKUX U TEXHOJOTHUYECKUX MPUIIOKEHUN
U3yYEHHBIX TEOPUU U 3aKOHOB.

Hoes skonocuzayuu peamusyercsi TMOCPEICTBOM BBEICHHUS HJIIEMEHTOB
COJIEpKaHMs, TOCBAIIEHHBIX JKOJIOTUYECKUM TMpobdjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHUH, a TaKxke OOCYX IEHUS
po0JieM pallMOHAIBHOTO TPUPOIONOIH30BAHUS U HKOJIOTUUECKON O€30MaCHOCTH.

Crep>KHEBBIMU d3JIEMEHTaMU Kypca (M3MKU HAa YpPOBHE CpeAHEro oOIero
oOpa3zoBaHus SBISIIOTCS (u3nyeckue Teopuu (PopMHupoBaHUE TMPECTABICHUN O
CTPYKTyp€ MOCTPOEHUSI (PU3UUECKON TEOPHUH, poiu (yHIAMEHTAIbHBIX 3aKOHOB U
NPUHIUIIOB B  COBPEMEHHBIX MPEJACTABICHUSX O TPUPOJE, TpaHUIlaX
MPUMEHUMOCTH TEOPHUH, JUIsi ONUCAHUS EeCTECTBEHHO-HAYYHBIX SBJICHUU W
MIPOIIECCOB).

CHUCTEMHO-AESTEILHOCTHBIN MOAX0J B Kypce (PU3UKU peau3yeTcsl Mpexae
BCEro 3a CUET OpraHu3alUMi SKCIEPUMEHTAIbHOU AESTEIbHOCTH OOYyYarolIUXCS.
Jlns  6azoBoro ypoBHSL Kypca GU3HMKHM — 3TO MCIHOJIB30BAHUE CHUCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U JA0OpaTOpHBIX pPadoT,
KOTOpBIE B IporpaMme no (pusnke oO0beAMHEHBI B OOIIMM CHUCOK YYEHUUYECKHUX
MpaKTUYECKUX paboT. BhljeneHne B yKa3aHHOM MepeuHe J1abopaTOpHBIX padoT,
MPOBOAUMBIX JUISi KOHTPOJIE W  OIEHKH, OCYIIECTBISICTCS y4YaCTHUKaMU
0o0pa3oBaTEIBLHOIO Mpollecca MCXOJd U3 OCOOCHHOCTEH IUIAaHUPOBAHUS U
ocHamleHuss kaOuHera Qusuku. I[lpu »>ToM obOecneuuBaeTcsi OBJIAJCHUE
OoOy4aroImMUMUCd YMEHHSIMU TPOBOJAUTH KOCBEHHBIE W3MEPEHUS, HCCIIECIOBAHUS
3aBUCUMOCTEN (DU3UYECKUX BEJIWYMH M TIOCTAHOBKY ONBITOB IO MPOBEPKE
MPEUIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHME YAENAETCS PENICHUIO PAcCYETHBIX M KAueCTBEHHBIX
3amad. [lpu 3TOM Nt pacdy€THBIX 3a/ad MPUOPUTETOM SIBISIIOTCS 3a/lauyd C SIBHO
3aIaHHON (PU3UYECKOM MOJIEIbIO, MTO3BOJISIIONINE TPUMEHATh U3YUYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO0 paszjeia Kypca, TaK W UHTErpUpPYs 3HAHUS U3
pa3HBIX pa3nesnoB. /(s KauecTBEHHBIX 3a/ad MPUOPUTETOM SIBIISIIOTCS 3a/IaHUS HA
oObsICHEHHE TpPOTeKaHUsl (U3UYECKUX SIBJICHUN M MPOLECCOB B OKpYKAroUIeH
KU3HU, Tpelyroliue BbIOOpa (Qu3MuecKOd MoJeNnu sl CUTYallMu MPaKTUKO-
OPUEHTUPOBAHHOTO XapakKTepa.

B cootBerctBun ¢ TpeboBanusmu DIOC COO k wmaTepuaibHO-
TEXHUUYECKOMY OO€eCleueHuI0 yueOHOro mpoiecca 0a30BbIM ypPOBEHb Kypca
(U3UKN HA YPOBHE CpeHEro o0IIero o0pa3oBaHus IOKEH U3Y4aThCsl B YCIOBUAX
MpeaMETHOro KabuHeTa (U3UKH UM B YCIOBHUSX HMHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOIro IuKia. B kaOuHere (DU3UMKU JOKHO OBITh
HeoOXxouMoe J1abopaTopHOoe O00OpYyJAOBaHUE [Jis BBHIMIOJHEHUS YKa3aHHBIX B
nporpamMme o (U3MKe YUEHUUYECKUX MPAKTUYECKUX padOT U JEMOHCTPALIMOHHOE
o0opynoBaHue.

JleMoHcTpaluoHHOe 00opyaoBanue (HopMUpYETCS B COOTBETCTBUU C
MPUHITUTIOM MWHUMAJIBHON  JOCTAaTOYHOCTH ©  OOECIeYMBaeT IOCTAHOBKY
MEPEUYNCICHHBIX B TporpaMMe 10 (HU3UKE KITIOYEBBIX JACMOHCTpAIUNA IS
WCCIICIOBAHMSI  WM3y4YaeMbIX  SIBICEHHA W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHHH.

JlaGopaTtopHoe 00OpyIOBaHHE [JIi YYEHUYECKUX MPAKTHUUECKUX padoT
dbopmupyeTcss B BUJIE TEMATHUYECKUX KOMIUJIEKTOB M OOECIEUMBAETCA B pacuére
OIHOTO KOMIUJIEKTa Ha JABYyX oOydJaromuxca. TeMaTH4ecKhue KOMILIEKThI
nabopatopHOrOo O00OpYNOBaHUSL JAOJKHBI OBITh TOCTPOCHBI HAa KOMIUJIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX TMPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CHUCTEM B BHJI€ IU(PPOBBIX TAOOPATOPHUIA.

OCHOBHBIMHU TEJISIMU U3yUeHUS (PU3UKHU B 00111€M 00pa30BaHUU SBIISIIOTCS:

e (¢opMupoBaHHUE HHTEpeca U CTPEMJICHHS OOy4YalolUXCA K HAyYHOMY
W3YYEHUIO TIPUPOJBI, PA3BUTHE WX HHTEIICKTYATbHBIX W TBOPUYECKUX
CHOCOOHOCTEM;

e Ppa3BUTHE MPEJCTABICHUN O HAYYHOM METOJIe TO3HAHUS U POpMHUpPOBAHUE
HCCIIEI0BATEIHCKOTO OTHOIICHHSI K OKPYIKAIOIIUM SIBIICHHSIM;

e (¢opMupoBaHHME HAYYHOTO MHUPOBO33PEHUS KAK pe3ylibTaTa H3yUYCHUS
OCHOB CTPOCHHS MaTepuu U PyHIaMEHTATHHBIX 3aKOHOB (DH3UKH;

e (QopmupoBanue yMeHUN OOBSCHATH SBJICHHUS C HCIOJb30BaHUEM
du3HUeCcKNX 3HAHUI ¥ HAYYHBIX JOKA3aTEIhCTB;

e (opmMupoBaHue TpENCTABICHUNW O PONM (PU3UKHU IS Pa3BUTHS JAPYTHX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJOTHH.

JlocTr:keHue 3TUX 1eleld 0O0ecreynuBaeTcsl pelieHueM CIEAyIOMUX 3a1a4d B

MpoIiecce n3yueHus Kypca (U3MKU Ha YPOBHE CPEIHETO 00111er0o 00pa3oBaHus:



e TIpHOOpETEHUE CHUCTEMBI 3HAaHUU 00 o0mmx bu3ndecKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHSIX, BKJTFOYAST MEXaHUKY,
MOJICKYJIIpHYIO (PU3WKY, DSIEKTPOJAWHAMHKY, KBAHTOBYIO GU3HKY U
AJIEMEHTHI aCTPOPU3UKY;

e (QopMupoBaHue yMEHHI TPUMEHATH TEOPETUUYCCKUE 3HAHWS IS
oOBbsicCHeHHsST (PU3WYECKUX SBIEHUHW B TPUPOAE H IS TPHUHITHSI
MPAKTUYECKUX PEIICHUNA B MIOBCETHCBHON KU3HH,

e OCBOCHHE CIOCOOOB peIIEHUS Pa3IUYHBIX 3a7a4 C SBHO 3aJIaHHOUN
¢uznueckoii MOMENBI0, 3a/1ad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIHHOE
co3ganue GU3NIECKOU MOJICIIH, aJIeKBATHON yCIIOBHSIM 3aJa4H,

e TMOHWMaHHE (U3UYECKUX OCHOB W TPHUHIIUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOWCTB M TEXHOJOTUYECKHUX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOITYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS M TMPOBEACHUS
(Gu3HUECKNX SKCIIEPUMEHTOB, aHAIM3a W HHTEPIPETAIUU WHHOPMAIIHH,
OTIpeJIEIICHNS TOCTOBEPHOCTH TOTYYEHHOTO Pe3yJIbTaTa;

e CO3JIaHWEC YCJIOBWH IS Pa3BUTHS YMEHUH MPOCKTHO-MUCCIIEI0BATEIHECKOM,
TBOPYECKOM JEATEIHbHOCTH.

Ha usyuenne Qusuku (0a30BbI ypOBEHb) HA YPOBHE CPEAHETO OOIIETro
oOpazoBanus oTBoauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B Henel0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipenmaraemeiii B mporpamMme 10 (GU3HKE TEPEUeHb JTa0OpaTOPHBIX U
MPAKTUYECKUX pabOT SBISIETCS PEKOMEHIOBAHHBIM, YYHUTENb J€JacT BBIOOD
MpoBeNCHHsT JTabOpPaTOPHBIX pPabdOT H OMBITOB € YYETOM HWHIAWBHUAYaTbHBIX
0COOEHHOCTEHN 00yYaroImuXCs.



COAEPKXAHUE OBYUEHUA
10 KVIACC

Pa3ngen 1. ®u3uka 1 MeTOAbI HAYYHOT'O IIO3HAHUS

®usuka — Hayka o npupoae. HayuHble MeTOABI MO3HAHHS OKPYKAKOIIETO
mupa. Ponb 3KkcnepuMeHTa W TEOPUH B TPOILECCE TMO3HAHUSA MPUPOJIBIL.
DKCIEpUMEHT B (hU3UKE.

MopenupoBanue (pU3MYECKUX SIBICHUU U mporeccoB. HayuHbie TUMIOTE3HI.
®dusnyecKkue 3aKOHbI U TEOpUHU. [ paHUIBI TPUMEHUMOCTU (HU3UYECKUX 3aKOHOB.
[TpuHLMIT COOTBETCTBUA.

Ponp u mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHONW HAYYHOM KapTUHBI
MHPA, B TPAKTUYECKON AEATEIBHOCTH JIIOAEH.

Jlemoncmpayuu

AHasioroBele ¥ 1U(POBBIE H3MEPUTEIbHbIE MNPUOOPHI, KOMIbIOTEPHBIE
JNATYUKHU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBUkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JBHKEHUS.
Cucrema otrcuéra. TpaekTopus.

[lepemerienne, CKOpPOCTh (CpeaHsAs] CKOPOCTb, MTHOBEHHAasi CKOPOCTh) M
YCKOpPEHUE MATEPUAIBbHOW TOYKH, UX NPOEKIMU HA OCU CHUCTEMbl KOOpJHUHAT.
Ciio)xeHue nepemMeneHnil U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOpPEHHOE MpsSMOJMHEWHOe nBuxeHue. ['paduku
3aBUCUMOCTH  KOOpPJMHAT, CKOPOCTH, YCKOPEHUsA, NyTH H IEPEMENICHUS
MaTepUaTbHOW TOYKH OT BPEMEHHU.

CBobOoaHOE TajieHue. Y CKOpeHHe CBOOOHOTO Ma CHHS.

KpuBonuueitHoe  aBwxeHwe. [I[BUKeHHWE  MaTepUaIbHOW  TOYKH IO
OKPYXHOCTH C MMOCTOSIHHOW MO MOJYJIKO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JTUHEHAS
ckopocTs. [lepuoa u yactora obpatmenus. [{eHTpocTpeMUTENbHOE YCKOPEHHUE.

TexHnueckne yCTpOWCTBA U IMPAKTUYECKOE NPUMEHEHHE: CIUJIOMETD,
JIBH>KEHHUE CHAPSJIOB, LIEMTHBIE U PEMEHHBIE MIEPENAYH.

Jlemoncmpayuu

Moaenb cUCTeMBI OTCU€TA, WLIIOCTPAlUs KUHEMATHYECKUX XapaKTEPUCTUK
JBYKEHUS.

IIpeoOpazoBanue ABMXKEHUM C UCIIOJIB30BAHMUEM MPOCTHIX MEXaHNU3MOB.

[Tanenue Ten B BO3AYyX€ U B Pa3peKEHHOM MPOCTPAHCTBE.

HaOnronenne nBukeHHUs Tena, OPOIIEHHOTO IMOJ YIiOM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenue yckopeHusi CBOOOIHOTO MaeHUsI.

Harmpasnenue ckopocTy ipy IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3yuyeHne HEpaBHOMEPHOTO JIBWKEHHS C LEIBIO ONPEACIEHUS MTHOBEHHOMN
CKOPOCTH.

HccnegoBaHnne COOTHOLICHUSI MEXAY IyTAMHU, IMPOWIEHHBIMHA TEIOM 3a
MOCJIEAOBATENBHBIE PABHBIE TMPOMEXKYTKA BPEMEHM NIPU PABHOYCKOPEHHOM
JIBH>KEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3ydyenue NBUKEHUS IAPUKA B BA3KON KUIKOCTH.

N3ydenne nBuxeHus Teia, OPOIIeHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuxa

[Ipynuun  otHocutensHOCTH  lamunes. IlepBeit  3akoH  HprotoHna.
NuepunanbHbie CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cuil. Bropoi 3akon Herotona
IJI MaTepUajJIbHOM TOUKU. TpeTuid 3aKkoH HbroTOHA 1711 MaTepuaIbHbIX TOYEK.

3akoH BcemupHoro taroreHus. Cuima Ttsoxectd. llepas kocmuueckas
CKOPOCTb.

Cwuita ynipyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buasl Tpenus (1okosi, CKoibxkeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHHs! CKOJbXEHUS U cuiia TpeHus nokosi. KoadduuueHt tpenus.
Cuna conpoTUBIICHUS MPH IBUKEHUU TEJIA B )KUJKOCTHU WJIU Ta3e.

[TocTtynarenbHOE U BpalaTeabHOE JBUKEHUE a0COIIOTHO TBEPAOTO Tea.

MoOMEHT Cuiibl OTHOCUTENBHO OcH BpameHusa. [lneqo cuibl. YcnoBus
paBHOBECUSA TBEPIOIO TeJIA.

TeXHUYeCKHe YCTPOMCTBA M IMPAKTUYECKOE IPUMEHEHHE: ITOAIIUITHUKH,
JNBH>KEHHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBIIeHNE MHEPLIUH.

CpaBHeHHE Macc B3aUMOAECHCTBYIOIIUX TEIL.

Bropoiu 3axkon HeroToHa.

N3mepenue cu.

CioxxeHue Cui.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT AeOopMalini.

HesecomocTts. Bec Tena npu yCKOPEHHOM MOABEME U TTAJIEHUH.

CpaBHeHUME CHII TPEHUS MMOKOS, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3yuenue ABMKEHUS OpyCKa 10 HAKJIOHHOW MJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3UHOBOM 00pa3siie, OT Ux aedopmarinm.

HUccnenoBanne ycinoBHil paBHOBECHS TBEPAOTO Tejla, HMEIOIIETO OCh
BpalCHU.

Tema 3. 3aKkonwvl coxpaneHus ¢ MmexanuKe

NmMnynbc MartepualibHOM TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
Nmnynbe cWIBl M1 M3MEHEHUE HMITYJIbCa TeJld. 3aKOH COXPAHEHHUS] MMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

Pabota cuiabl. MOIITHOCTD CHUTHI.

Kunerndeckass sHepruss MaTepuaqibHOM TOYKH. Teopema 00 H3MEHEHHH
KWHETUYECKON SHEPTUM.

[ToreHnmanbHas SHEPTHUSL. [ToTeHmmanbHas SHEPTUS yIpyro
nedbopMupoBaHHOW  TpykuHBL.  [loTeHuManbHast SHEprus Tena  BOJH3U
MMOBEPXHOCTHU 3E€MIIH.

[ToreHnmanbHbIE M HENOTCHUIHAJIbHBIE CHUJIBI. CBsa3p  paboOTHI
HEMOTCHIIUAIBHBIX CHJ C W3MEHCHHUEM MEXaHUYECKOW SHEPIUU CHUCTEMBI Tell.
3aKOH COXpPAHEHUSI MEXaHUYECKOW SHEPTHUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KOIED,
MPYXUHHBIN MUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpPAHEHUSI UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[lepexoa MOTEHIIMATBHON YHEPTUHN B KHUHETUYECKYIO U OOPATHO.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomul

N3ydenne abCONIOTHO HEYNPYroro yjapa C MOMOIINbIO JBYX OJMHAKOBBIX
HUTSHBIX MAasITHUKOB.

UccnenoBanme cBSI3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHMYECKOM SHEPTHH
TeJIa Ha TPUMEPE PACTSIKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MoJsiekysipHast GQu3nKa 4 TEPMOJAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KUHETUUYECKOW TEOPUHU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe aBmxkenue. [duddysus. Xapakrtep HABUKEHUS U
B3aMMOJECUCTBUSA 4YacTUIl BemecTBa. MoAenu CTpPOEHHsS Ta30B, XHAKOCTEH U
TBEPIBIX TEN U 00BSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojeneil. Macca u
pa3Mmepsl Mosieky. KonnuectBo BemectBa. [locTtosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana temmneparyp
Lenbcus.



Mopens  upeampHOro raza. OCHOBHOE  ypaBHEHHME  MOJEKYJISPHO-
KMHETUYECKOW TEOpUM HACaNIbHOTO raza. AOCONIIOTHAs TemIepaTypa Kak Mepa
CpeHEel KWHETHYECKON SHEpPruu TEIUIOBOrO JBMKeHUs dvacTtull raza. lllkama
temneparyp KenbBuna. ['a30Bbie 3akoHBI. YpaBHeHHEe MenaeneeBa—Kianeinpona.
3akoH JlampToHa. M30mporecchl B UACATBHOM Ta3e C MOCTOSIHHBIM KOJUYECTBOM
BemiecTBa. ['paduueckoe MpeACTaBICHHE U3OMPOIECCOB: H30TEpMa, H30X0pa,
nzobapa.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME UCKPETHOE CTPOEHUE BeElIecTBa, QoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUH.

OmnbITel 0 TU(PGY3UM KUAKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO JABUKEHUS.

Mopens onbiTa [lTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMMO/ICHCTBUSI.

Mopens, WILTIOCTPUPYIOIIas IPUPO1y AaBICHUS ra3a Ha CTEHKHU COCY/a.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHHMS UJCAIbHOTO rasa,
M30MPOIIECCHI.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomul

Onpenenenue Macchl BO3JyXa B KJIACCHOW KOMHATE€ Ha OCHOBE M3MEpPEHMUI
00b€Ma KOMHATHI, JaBJIECHUS U TEMIIEpaTypbl BO3AyXa B HEM.

UccnenoBanre 3aBUCUMOCTH MEXIYy MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTrO
rasa.

Tema 2. Ocnoevl mepmoounamuxu

TepmoanHamuueckasi cucrema. BHYTpeHHSsIE SHEpPrusi TEPMOJAMHAMUYECKOM
CUCTEMBI U cioco0bI €€ n3MeHenus. KonuuecTBo TemioTel u pabota. BHyTpenHss
SHEPrusi  OAHOATOMHOTO  HWJealbHOrOo  Ta3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3TyYeHUE. Y IeNIbHAs TEMIOEMKOCTh BEIIECTBA.
KonnuecTBo TEMIOTH NpH TEMIoNepeaye.

[lonarue 00 agmabGaTtHOM mponecce. llepBbIii 3aKOH TEepPMOAMHAMUKH.
[IpuMeneHnue mepBOro 3akoHa TEPMOJMHAMUKH K H3ompoleccaMm. ['paduueckas
UHTepIpeTanus paboThl rasa.

BTopoii 3axon TepMoanHaMuku. HeobpaTUMOCTh ITPOIIECCOB B IPUPOJIE.

TennoBeie  MamwuHbl.  [IpuHUUNBL ~ AEUCTBUS — TEIUIOBBIX  MAIIIMH.
IIpeoOpa3oBanusi SHEPrHUM B TEIIOBBIX MammuHax. KoaduumeHT moae3Horo
nerictBus TeruioBor MammHbl. [{ukn KapHo m ero ko3d@uUIMEHT MOJIE3HOTO
NENUCTBUS. DKOJIOTHYECKUE TPOOTIEMBI TEMI0IHEPTETUKHU.



TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW HSHEpPruM Tela MPU COBEPIICHUU PaOOThI: BBUIET
npoOkKM u3 OYTHUIKM TOJ JACHCTBHEM CXKAaTOro BO3/AyXa, HarpeBanue sdupa B
JTATyHHOU TpyOKe myTEM TpeHus (BUICOJEMOHCTPALINS).

N3meHenne BHyTpeHHEN SHEpPruu (TeMIiepaTyphbl) Teaa IpH TeIlonepeaaye.

OnpiT mo anuabaTHOMY pACIIMPEHUI0 BO3AyXa (OMBIT € BO3AYLIHBIM
OTHUBOM).

Mogenu napoBoil TypOUHBI, IBUTATENsl BHYTPEHHETO CTOpaHusi, pEaKTUBHOTO
JIBUTATETIS.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnsvie cocmoanusn eeuecmea. Dazoevie nepexoovt

[TapooGpa3zoBanne u KoHaeHcauus. Vcmapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHAsL BJIAXHOCTh BO3Ayxa. HacelllleHHbIH map. YaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUSI OT TaBICHUSI.

Teépnoe teno. Kpucramnuyeckue u amopdHbie Tena. AHU30TPOIHS CBONCTB
kpuctaiuioB. Kuakue kpuctamiasl. CoBpeMmeHHble Matepuainbl. [lnaBnenue u
KpUcTaJUTU3aus. Y IebHas TerioTa miasneHus. CyOoaumanusi.

VYpaBHeH#HE TEIIIOBOro OanaHca.

TexHuyeckre yCTpOMCTBAa U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUHU MOJYyUYEHUS] COBPEMEHHBIX MaTEpPUAIOB, B
TOM YHUCJIE HAHOMAaTepUalioB, U HAHOTEXHOJIOTHUHU.

Jlemoncmpayuu

CBoliCTBa HACKIIEHHBIX TTAPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUHU.

CniocoObI M3MEPEHHUSI BIAKHOCTH.

HaOnronenue HarpeBaHus U IJIaBJICHUS! KPUCTAILTMYECKOTO BEIIECTRA.

JlemoHCTpanus KpUCTaIUIOB.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabonul

N3mepenre 0THOCUTENBbHON BIIaXKHOCTH BO3AyXa.

Paznen 4. JaekrpoauHamMuKa
Tema 1. dnekmpocmamuka
DJIeKTpU3almsl Tel. OJIEKTpUYECKUl 3apsia. J(Ba BUAa 3IEKTPUUECKUX
3apsaoB. [IpOBOAHWKM, IUAIEKTPUKU W MOJYNPOBOJHUKH. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsiaa.
B3aumoperictBue 3apsaaoB. 3akoH KymoHa. TodeuHbI 3JIEKTpUUYECKUN 3apsi.
Onektpuueckoe mnone. Hanpsok€HHOCTh  anexktpudeckoro mnoiis.  [IpuHuun



CYNEpIO3ULHN DJICKTPUUECKUX TOJeH. JIMHUKM HanpsHKEHHOCTH JJIEKTPUYECKOTO
TOJISL.

Pabora cmm  anekTpoctathueckoro  mojia.  Ilortenmuan.  Pa3HocTh
MOTECHIMANOB. [IpOBOOHUKM H JAUANEKTPUKH B SIEKTPOCTATUYECKOM TIOJIE.
Jnsnekrpuyeckass IpOHULAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTOp. DIEKTPOEMKOCTh TIOCKOIO KOHJIEHCATOpA.
DHEPrus 3apsSKEHHOTO KOHAEHCATOPA.

TexHnueckne yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: BIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTATHUYECKash 3allluTa, 3a3eMJICHHUE DJIEKTPONpUOOpPOB,
KOHJEHCATOp, KOMUPOBAJIbHBIN ammapar, CTPyHUHBINA PUHTED.

Jlemoncmpayuu

VY CTpOUCTBO M MPUHIMII IEUCTBUS 3JIEKTPOMETPA.

B3auMmopericTBrE HAIEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TOJIE 3aPSKEHHBIX TEIL.

[IpoBOIHUKM B 3JIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATHYECKAS 3aIIUTA.

JIM3IEKTPUKU B SIIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh  3JEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpAa OT IUIOLIAIH
IJIACTUH, PACCTOSAHUS MEXAY HUMH U JUAJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHEpPrus 3apsSKEHHOT0 KOHAEHCATOPA.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomul

N3Mepenune 3neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. [locmoannwtii 31ekmpudeckuii moxk. Toku ¢ paznuunvix cpeoax

DIJIEKTPUYECKHN TOK. YCIOBHUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKA.
Uctounuku Toka. Cuia Toka. [I0CTOSIHHBIN TOK.

Hanpsxenne. 3akon OMa 11 y4acTKa LEeTu.

DIIEKTPUYECKOE CONPOTUBIICHUE. Y AEIbHOE CONMPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenpbHOE, MapalIeNbHOE, CMEIIAHHOE COCIMHEHUE TPOBOJHUKOB.

PaGora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTD
AJEKTPUYECKOTO TOKA.

DIIEKTPOABIXKYIIIAS CHJIA U BHYTPEHHEE CONPOTUBICHUE HCTOYHUKA TOKA.
3akon Oma a1 moJaHOM (3aMKHYTOM) a5iekTpudeckoi nenu. KopoTrkoe 3aMblkaHue.

DJIEKTpOHHAs ~ MPOBOJAUMOCTh  TBEPABIX  METAJIOB.  3aBUCUMOCTH
CONIPOTHUBIICHUS METAJIJIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKHUN TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TomympoBOIHHKH. CoOcTBeHHas 51 MIPUMECHAS MPOBOJIUMOCTD
MoIynpoBoJHUKOB. CBoicTBa p—n-niepexoaa. [lomynpoBoAHUKOBBIE TPUOOPHI.

DIJIEKTpUYECKH TOK B  pAacTBOpax M  paciuiaBax  3JIEKTPOJHUTOB.
DIIEKTPOIUTHYECKAS] AUCCOUNALUS. DIECKTPOIIN3.



DJeKTpuYecKnil TOK B razax. CaMOCTOSTENbHBIA W HECAaMOCTOSITEJIbHBIN
pa3psa. Monuus. [1ma3ma.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMETp,
BOJBTMETP, PEOCTAT, HCTOYHUKU TOKA, DIIJIEKTpOHArpeBaTelIbHbIE MNPUOOPHI,
AIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BaKYYMHBIN U0,
TEPMUCTOPHI U (OTOPE3UCTOPHI, MOTYIIPOBOJHUKOBBIN JAHO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAMPSHKEHUSL.

3aBUCHUMOCTh COMPOTUBIICHUS IUWIMHAPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IJTONAIY MTOTEPEYHOTO CEUEHUSI U MaTepHAIIa.

CmenanHoe COeJMHEHUE MPOBOIHUKOB.

[Ipsmoe wu3MepeHue dIEeKTpOABWKYIIEH cuibl. KopoTkoe 3amMblkaHue
rajbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTH COMPOTUBJICHUSI METAIIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTD 3AEKTPOIUTOB.

HckpoBoii pa3psii U MpOBOAUMOCTh BO3/1yXa.

OIHOCTOPOHHSIS MPOBOJMMOCTD JTHOJIA.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3ydyeHne cMemanHoro COeIMHEHNS PE3UCTOPOB.

N3mepenure 371eKTPOABUKYILEH CUIIbI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
COMPOTUBJICHUS.

Habnronenne snexkrponusa.

MexnpeaMeTHble CBSI3H

N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 10 kiacce OCyIIECTBISIETCS C
YYETOM COAEPKATENBHBIX MEKIPEAMETHBIX CBSI3ed C KypcamMH MaTeMaTUKH,
OMOJIOTUU, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Mescnpeomemnvie nonsamusi, CBSI3aHHbIE C U3YYEHHEM METOJIOB HAYUYHOIO
MO3HAHUS: SIBIICHHE, Hay4yHbIM (akT, rumore3a, Quznueckas BeIWYUHA, 3aKOH,
Teopusi, HaOII0/IEHHE, SKCIIEPUMEHT, MOJIETMPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napaboia, runep0oia, ux rpadUkd U CBOWCTBA, TPUTOHOMETPHUUECKUE (YHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIAECTBO,
BEKTOPBI U UX MPOCKIIUHA HA OCU KOOPJMHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHE B XKUBOU mpupone, auddysus, ocmoc,
TEII000MEH >KUBBIX OPraHW3MOB (BUBI TEIUIONEpPEIaun, TEIIOBOE PaBHOBECHE),
AIEKTPUUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIPHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TeJ, >KUJIKOCTEH H



ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJIUTHYECKAS IUCCOLIMALINS,
rajbBaHUKA.

l'eoepaghus: BnaxHOCTh BO3AyXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JBUXEHUU C HUCIOJIB30BAHUEM MEXAHU3MOB,
YYET TpPEHHUS B TEXHUKE, MMOAUIMIIHUKYN, HCIOJIb30BAHUE 3aKOHA COXPAHEHHS
UMITyJIbca B TEXHHUKE (pakera, BOJAOMET W JIPyTHE), ABUTATEIb BHYTPEHHETO
cropanusi, maponasi TypOuHa, ObITOBON XOJIOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJYYEHUSI COBPEMEHHBIX MATEPUAIIOB, B TOM YHUCIEC HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTUHU, DJIEKTPOCTATHUYECKasl 3allluTa, 3a3€MJICHHE >JIEKTPONpPUOOPOB,
KCEPOKC, CTpYHHBIN MIPUHTED, AJIEKTPOHATrPEBATEIIbHBIE puOOPHI,
AIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.

11 KVIACC

Pa3nea 4. JjekTpoauHaMuKa

Tema 3. Macnummnoe noe. InNeKmpoMazHUMHAA UHOYKUUSA

IlocTossHHBIE ~ MarHuThl.  B3aumomeiucTBHE  IOCTOSHHBIX ~ MarHUTOB.
MarautHoe mnone. Bexkrop MarmuTHOW uHAYKUMHU. [IpuHOMD cynepno3uunu
MAarHATHBIX NOJiel. JIMHMM MarHuTHOM WHAYKUIMH. KapThHa JTWHHAM MarHUTHOU
VHIYKIHAW TOJISI TOCTOSSHHBIX MAarHUTOB.

MaruntHOe T1I0JI€ TNPOBOJHHMKA C TOKOM. KapTuHa nMHUNA WHIyKIUH
MAarHATHOTO TOJISI JJIMHHOTO IPSMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJIHMKA, KaTYIIKX ¢ TOKOM. OnbIT Dpcrena. BzanmoaenctBue mpoOBOJHUKOB C
TOKOM.

Cwita Amnepa, €€ MOIyJIb U HaIlpaBJICHUE.

Cwita Jlopenna, €€ Monysb ¥ HanpasieHUE. [[BUKEHNE 3apsyKEHHOW YaCTHULBI
B OJIHOPOJIHOM MarHuTHoM mnosje. Pabora cusl JlopeHna.

SIBeHne AneKTpoMarHMTHOM HMHAYKIMU. [IOTOK BEKTOpa MarHUTHOM
MHIYKIUU. OJEKTPOJABMXKYINAs CHla HWHIAYKIMM. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu Papanes.

BuxpeBoe nanekTpuyeckoe moJie. DIEKTPOABWKYINAs CUla WHIYKIUU B
IIPOBOJAHUKE, IBM)KYILEMCS IOCTYNATENBHO B OJHOPOAHOM MarHUTHOM IIOJIE.

[Ipasuno Jlenna.

NHIyKTUBHOCTb. SIBIIEHME CAaMOMHIYKIMHU. OJIEKTPOABHXKYINAs  CHJA
CaMOMHIYKIIVH.

DHeprus MarHUTHOTO ITOJISI KATYIIKU C TOKOM.

DIIEKTPOMATrHUTHOE TOJIE.

TexHu4yeckre YCTpOMCTBA M NPAKTUYECKOE TNPUMEHEHHE: IOCTOSHHBIE
MAarHuThl, JJEKTPOMArHMATHI, JJIEKTPOIABUraTeNb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTHUL, MHIYKIIMOHHAS I1E€Yb.



Jlemoncmpayuu

OnsIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJISL.

B3aumopeiicTBre IByX NPOBOAHUKOB C TOKOM.

Cuna AMmnepa.

JeiictBue cuibl JIopeHIia Ha HOHBI AJICKTPOJIUTA.

SIBieHME ANIEKTPOMAarHUTHOM MHIYKIWH.

[IpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJBUAKYIIEH CHIIBI MHAYKIHUH OT CKOPOCTH M3MEHEHUS
MarHuTHOTO MOTOKA.

SIBneHne caMOMHIYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomol

N3ydyeHne MarHuTHOTO MOJIs KATYIIKU C TOKOM.

HccnenoBanue AeiCcTBUS NOCTOSSHHOTO MAarHUTa HAa PaMKy C TOKOM.

UccnenoBanue sBIEHUS 3JIEKTPOMATHUTHON UHAYKIIHH.

Paznea S. KoJsie0anust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbIE KOJ1€OAHUA

Konebarenbnast  cuctema. CBOOOJHBIE  MEXaHMYECKUE  KoOJieOaHWS.
Mapmonnueckue konebanus. Ilepuon, yactora, amrunTyna u (aza KojaeOaHUU.
[IpyxuHHBIN MasATHUK. MareMaTH4eCKUN MasATHUK. YPaBHEHHE TapMOHUYECKUX
konebanuii. [IpeBpaitieHue 3HEPTUM IPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbubiit koHTYp. CBOOOAHBIE BJIEKTPOMAarHUTHBIE KOJEOaHUS B
UJeaqbHOM KO0JIEOATEIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYEeCKUMU U
ANEKTPOMArHUTHBIMU KoJjieOanusimu. @Popmyna TomcoHa. 3akoH CcOXpaHEHUS
SHEPI'uM B UJICAIbHOM K0JIeOAaTeIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxaromux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
konebanus. Pezonanc. BeiHyX/I€HHBIE 3JIEKTPOMArHUTHBIE KOJICOAHMUS.

ITepemennsbiii  TOK. CHUHYCOMIANBHBIM MEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOTO TOKA. AMIUIMTYJHOE W JCHUCTBYIOIIEE 3HAYEHUE CHIIBI TOKA H
HaNpPSKEHHUS.

Tpancdopmartop. IIpousBoacTBo, nmepegada U MOTpeOICHUE IIEKTPUUECKOU
SHEPrUH. DKOJIOTUYECKHE PUCKU MPHU MPOU3BOJCTBE 3JEKTpo3HEpruu. Kynbrypa
WCMOJIb30BAHUS 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HMU.

TexHuueckne yCTpONCTBA W NPAKTUYECKOE IMPUMEHEHHE: SIICKTPUUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, JUHHUH JIEKTPOIIEpeaay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJieOATENIbHOW CHUCTEMbI (MIPYKUHHBIN WU
MaTeMaTUYECKHUI MasTHUK).



HaOnronenue 3aryxaromux KojieOaHui.

HccnenoBanue CBOMCTB BBIHYKIECHHBIX KOJIEOAHMIA.

Habnronenne pezonanca.

CB0OOIHBIE IEKTPOMArHUTHBIE KOJIeOaHusl.

OcuunorpaMmbl (3aBUCUMOCTH CHUJIBI TOKA M HANPSKEHUS OT BPEMEHU) ISl
AIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc mnpu MOCIENOBATENIBHOM COEAMHEHUM PE3UCTOpa, KATYIIKU
MHyKTUBHOCTHU U KOHJIEHCATOpA.

Mopnens TUHUHA JIEKTPOIEPEIAUH.

Yuenuueckuii sxcnepumenm, nabopamopnvie padbonul

UccnenoBanne 3aBUCUMOCTH TEpUOJa MAJIbIX KOJieOaHUM Tpy3a HA HUTH OT
JUTMHBI HUTH U MaccChl Ipy3a.

UccnenoBanne mNepeMEeHHOr0 TOKa B IENM W3 MOCJIEA0BATEIbHO
COEIMHEHHBIX KOHJEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNIHbBLE 60TIHbL

MexaHnuueckue BOJHBI, ycioBUsi pacmpoctpanenus. llepumon. CkopocTb
pacripocTpaHeHus U JyMHA BoJiHBL. [lomepeuHble W TPOJOIABHBIE BOJIHBI.
Nurepdepenius u qudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3IYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenranusa BektopoB E, B, V B anexktpomarautHol BosiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXeHUE, MpesIoMJIEHUE, Toyisipu3anus, Tudpaxuus,
unrepdepenius. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana >MeKTPOMArHUTHBIX BOJIH. [[puMeHeHue 3JeKTPOMarHuTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHLIMTIBI paguoCBsI3U U TeneBUAeHUs. Paqnonokanus.

DIEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEeIbI.

TexHuyeckre yCTpPOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: MY3bIKaIbHBIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAUIMHE, pajap,
paauonpuEMHHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-meusn.

Jlemoncmpayuu

OO6pa3oBanue U pacIpOCTPAaHEHUE MOTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Koneobmromeecs Teno Kak HCTOYHHUK 3BYKa.

HaOnronenue oTpaskeHus U MPEJIOMIICHHUS] MEXaHUYECKUX BOJIH.

Habntonenune nntepdepeHunu U Audpakiinu MEXaHUUEeCKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOH H
4acTOTOM KOJeOaHU.



UccnenoBanne  CBOMCTB  SJIEKTPOMATHUTHBIX  BOJH: OTpPaKEHHUE,
MpeIoMIIeHUE, TOoJIIpUu3anus, Tuppakuus, tHTephepeHIus.

Tema 3. Onmuka

I'eomeTrpuueckass ontuka. I[IpsimonuHeliHOE pacnpocTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyd cBera. TOUEUHBIN HCTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHue n300pakeHuil B
IJIOCKOM 3€pKarle.

[Ipenomienue cBeTa. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MOKa3aTeNb
npenomiieHusi. IlonHoe BHyTpeHHee oTpaxeHue. [lpenenapHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKECHUSI.

HNucniepcus cBeta. CiioxHbIN cocTaB 6enoro ceera. L[Ber.

ColOuparomie u pacceuBaromiue JuH3bl. ToHkas nuH3a. DokycHoe
paccTosiHMEe W ONTHYecKas cuia TOHKOW JHH3bL. [locTpoeHue u300pakeHUil B
COOMpAIONIUX U pacCceuBaIOIIMX JUH3aX. DopMmylsia TOHKOW JUH3BL. YBEIUYCHHUE,
JaBae€MOE€ JINH30M.

[Ipenens MPUMEHUMOCTH TEOMETPUUECKONU ONITUKH.

BonnoBass ontuka. Wurtepdepenuuss cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMOAEHUST MaKCUMyMOB M MHHUMYMOB B HHTephEpEeHIIMOHHON
KapTHHE OT JIBYX CUH(a3HBIX KOTEPEHTHBIX HCTOUHUKOB.

Hudpaknus cBera. JudpakuuonHas pemeérka. YclIoBUE HaOIIOIEHUS
[JIABHBIX ~MaKCUMyMOB TIpM  NAaJE€HUU MOHOXPOMATHYECKOrO0 CBETa Ha
TU(PaKIUOHHYIO PEIIETKY.

[Tonsipusanus csera.

TexHuyeckre yCTpoWCTBA M NPAKTUUECKOE MPUMEHEHUE: OYKH, JyIa,
(dboToanmnapaT, MNPOEKIMOHHBIM amnmapar, MHUKPOCKOI, TEeJIeCKOM, BOJOKOHHAas
ONTHKA, TU(PpaKIIMOHHAS PEIIETKA, TOJISPOUSI.

Jlemoncmpayuu

[IpsimonuHeHOE pacHpOCTpaHEHUE, OTPAXKEHHE U MPEIOMIICHHE CBETa.
Onrtuueckue npudopHI.

[TomHOE BHYTpEHHEE OTpakeHue. Mozens CBETOBOA.

UccnenoBanne cCBONCTB N300pakeHUMN B TMH3AX.

Monenun MUKpPOCKOIIa, TEJIECKOTA.

Habnronenne natepdepeHnum cpeTa.

Habmronenne nudpakunu cBeTa.

Habnronenne aucnepcuu cBeTa.

[Tonydenue cnekTpa ¢ MOMOUIBIO TPU3MBL.

[Tonydenue cekTpa ¢ MOMOIIBI0 AUPPAKIIMOHHON PEIIETKY.

Habnronenne monsipu3aiium cBeTa.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomul



N3mepenue nokasarens npeioMIICHUs CTEKIIA.
UccnenoBanue cBONCTB N300pakeHUM B TUH3aX.
Habnronenne gucnepcuu cBeTa.

Pa3pgesn 6. OCHOBBI CrIeNIUATIBLHON TEOPUU OTHOCUTEIbHOCTH
['paHubl  NPUMEHUMOCTH  KJIACCUYECKOM  MEXaHHKH. [Toctynatsl
CIIELIMAJIbHOW TEOPHUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJIYJS CKOpPOCTH
CBETa B BAKyyM€, IPUHIIUI OTHOCUTEIBHOCTA DWHIITENHA.
OTHOCUTETBLHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKpaIllEHUE
JUTUHEL.
DHEPrusl U UMITYJIbC PEIATUBUCTCKON YaCTHULIBI.

CBsA3b MACChI C SHEPTUEN U UMITYJIbCOM PEJSITUBUCTCKOM YaCTHUIIbl. DHEPrUus
TTOKOSI.

Paznen 7. KBantoBas ¢pusuka

Tema 1. dnemenmovt KGAHMOBOU ONMUKU

®otonbl. Dopmyna [Inanka cBa3u SHeprun POTOHA C €ro YaCTOTON. DHEPTHUs
Y UMITyJIbC (POTOHA.

OTtkpoiTue u uccnegoBanue porodpdexra. Onbithl A. I'. CTosieToBa. 3aKOHBI
dboroaddexra. YpaBuenue DitHmreitna nus dortodddexra. «KpacHas rpanuia»
dhotorddexra.

HaBnenue ceera. OnwiTel 1. H. JleGenena.

XUMHYECKOE JIEMCTBUE CBETA.

TexHuyeckre yCTpOWCTBA M NPAKTHUUECKOE MpPUMEHEHUe: (HOTOIIEMEHT,
dboTomaTumK, coHEeUHas ObaTapesi, CBETOIUO.

Jlemoncmpayuu

®oTo3(PdeKT HAa yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHENTHETO (hoTod(deKTa.

Cseroauo.

Conuneunas Oartapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopraa mo paccesHuio o -4acTHII.
[Lnanerapnas mopens aroma. Ilocrymarel bopa. M3nydenune wu mnormoumieHue
(OTOHOB MpU TEpPexojie aToMa C OJHOTO YPOBHS JIHEPrUM Ha Apyro. Bumasl
criekTpoB. CIEKTp YpOBHEU SHEPTUU aTOMa BOJIOPO/IA.

BousHoBbIe cBoOlicTBa yactull. Bonnsl ne bpoitnsa. KoprnyckynsipHO-BOITHOBOM
Ty aJTU3M.

CHoHTaHHOE U BBIHYKJICHHOE U3TyUCHHE.

TexHuyeckre yCTpONCTBA U MPAKTUYECKOE MPUMEHEHHUE: CIEeKTPaIbHBIM
aHanu3 (CIEeKTPOCKOIT), Jia3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mogens onbiTa Pesepdopaa.

Onpenenenue IIMHBI BOJIHBI JIa3epa.

HaOnronenue nuHeNYaThIX CIIEKTPOB U3ITyUCHUSI.

Jlazep.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomul

HaOnronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe a0po

DKCNEPUMEHTBI, JOKA3bIBAIOIIAE CJIO0XHOCTh CTpoeHUs sapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiThl  Pesepdopna mo  ompeneneHuro  cocTaBa
paguoakTuBHOrO wu3nydyeHus. CBoiicTBa anbda-, OeTa-, raMMa-U3ITyudCHHUS.
BnusiHne paanoakTUBHOCTH HA KUBBIE OPTaHU3MBL.

OTtkpbiTHE TIpoTOHA W HeWTpoHa. HykionHnas monens snpa ['eitzenOepra—
NBanenko. 3apsan aapa. MaccoBoe uncino sapa. M30tormnst.

Anbda-pacnaz. ODNEKTPOHHBIH M MO3UTPOHHBIM Oera-pacman. ['amma-
n3JIy4dyeHue. 3aKOH paau0aKTUBHOTO pacnaja.

DHeprus CBsI3U HYKJIOHOB B sifipe. A nepHblie cuibl. [ledext Maccsl sapa.

Slnepnblie peakuuu. /leneHne u CUHTES AAED.

Snepubiii peaktop. TepmosimepHbiii cuHTe3. [IpoOaeMbl W TEPCHEKTUBHI
AIEPHON YHEPTETUKU. DKOJIOTUUECKUE ACTIEKTHI SIAEPHON SHEPTETHKH.

DJieMeHTapHbIe YacTULbl. OTKPBITHE MO3UTPOHA.

Metoabl HAOIIOACHUS U PETUCTPAIIUU SJIEMEHTAPHBIX YaCTHII.

dyHaamMeHTalbHbIe B3auMOJIelcTBUS. EquHCTBO pu3nueckoil KapTUHBI MUpA.

TexHUYeCKHne yCTPOMCTBA U MPAKTUYECKOE ITPUMEHEHHUE: NO3UMETP, KaMmepa
Bunbcona, siaepHbliil peakTop, arToMHast 6oM0a.

Jlemoncmpayuu

CYE€TUMK HOHU3UPYIOIINUX YACTHII.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomnul

UccnenoBanue TpekoB yacTull (110 TOTOBBIM (poTorpadusim).

Paznen 8. DiieMeHTBbI ACTPOHOMUM U ACTPOPUIUKHU

Dtanel pa3BUTHUS aCTpOHOMUU. [[puKiiagHOE 1 MUPOBO33PEHUECKOE 3HAUECHUE
aACTPOHOMHH.

Bun 3Bé3mHoro neba. Co3Besnusi, spKUe 3BE3MbI, TUIAHETHI, UX BHUIWMOE
JBH)KEHUE.

CosHeuHas cucrema.

Connne. ConHeuHas akTUBHOCTb. Mcrounwk sHeprun ConHila W 3BE3.
3BE31bI, UX OCHOBHBIC XapaKTEPUCTHUKHU. [[narpamma «CHEKTpajbHbIM KiIacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3] TJIABHOW NOCJIENOBATENIBHOCTA. BHYTpEeHHEE CTpOEHHE



3B€3/1. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOXKIACHUN U 3BoJironMK CoyHIIA U
3BE3/. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Nanaktuka. Ilonoxxenne m nBuxenue CoaHna B
lNanaktuke. Tunsl ramaktuk. PaguoranakTukyu v kBasapbl. YEpHbBIE OBIPHI B Apax
rajJaKkTHUK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa66ma. Pazoeranve rajakTuk.
Teopus bonbuioro B3peiBa. PemmkroBoe usiydyeHue.

MacmrabHas crpykrypa Beenennoid. MeraranakTuka.

Hepeménnpie mpo6aeMbl aCTpPOHOMUH.

Yuenuueckue nabniooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HMCMHOJb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN ISl ONPEeNIeNIeHNs] TIOJIOXKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3ausd CeBEPHOIO MOJIYIIAPHUS U SIPKUE 3BE3/bI.

Hab6nronenus B Teneckon JlyHsl, miuanet, Mieunoro Ilyru.

O0o0mariee NOBTOpeHUue

Ponp ¢Qusuku u acTpoHOMHUH B IKOHOMHUYECKOM, TEXHOJIOTHUECKOMH,
COIIMATILHOM M 3TUYECKON cepax AesTeNbHOCTU YEJIOBEKA, POJIb U MECTO (PUBUKHU
Y ACTPOHOMHUHU B COBPEMEHHON HAYyYHOM KapTUHE MUPaA, POJb PU3UUECKON TEOpUU
B (opMHUpOBaHMM MpEACTaBICHUNH O (PUINUECKON KApTUHE MHpPA, MECTO
(U3MYECKON KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBJICHUIN O IPUPOIE.

MesknpeaMeTHbIE CBSI3H

N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce oCyIIecTBISIETCS C
YUYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3€M C KypcamMH MAaTE€MAaTHKH,
OMOJIOTUU, XUMUH, Teorpaduul U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonsimusi, CBI3aHHBIE C M3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBIICHHE, Hay4yHbIM (akT, rumore3a, Quanueckas BeIUYWHA, 3aKOH,
Teopusi, HaOII0/IEHHE, SKCIIEPUMEHT, MOJIETMPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: penieHHE CHCTEMBI YpPABHEHUH, TPUTOHOMETPUUYECKUE
(YHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPBI U MX MPOEKIHUH HA OCH KOOPJWHAT, CIIOKECHUE BEKTOPOB,
MPOU3BOJIHBIE JJIEMEHTAPHBIX (YHKIUN, MNpPU3HAKU TMOJO00US TPEYroJbHUKOB,
onpeesieHne MIOMAaU MIOCKUX GUryp u o0beéMa Tel.

buonocusn: »nexTtpuyeckue SBICHUS B KUBOW MpHUPOJE, KoyieOaTelbHbIC
JIBHMOKEHUSI B )KMBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOUW MPUPOJE, IEHCTBUE
paanauy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOCHHE aTOMOB M MOJIEKYJI, KPUCTALUIMYECKASI CTPYKTypa TBEPIBIX
TEN, MEXaHU3Mbl OOpa30BaHUS KPUCTALIMYECKON PEHIETKH, CIEeKTPaIbHBIM
aHam3.



l'eocpaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3aJIEKH MAarHUTHBIX Py,
(dhoTochEMKa 3eMHOM MMOBEPXHOCTHU, MPEJCKA3aHUE 3EMIICTPSCEHUI.

Texnonoeua: JHMHUM DIEKTpONEpenad, TIEHEpAaTop IIEPEMEHHOrO TOKa,
AJIEKTPOJIBUTATENb, WHAYKIHOHHASA I1€4b, pajap, PaguoONpUEMHUK, TEJIEBHU30D,
anTteHHa, tenedon, CBU-meub, MpPOEKIIMOHHBIN ammapaT, BOJIOKOHHAs OITHKA,
CoJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA IPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne yudeOHOro mpeamera «®DusnMka» Ha YpOBHE CpeaHEro oOIIero
oOpa3zoBaHus (0a30BbI YPOBEHB) JAOJKHO OOECIEUUTH JTOCTHXKEHHE CIIETYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMHHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE PE3YyNbTAThl OCBOCHUSI yUeOHOro npeaMera «Du3nKa» 0T KHBI
OTpaXaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYarolmMUXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  yOEXIEHHH, COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM IIEHHOCTSM POCCHMCKOTO OOIIECTBa, pacCIIMpEeHHEe >XU3HEHHOTO
ONBbITa U OMbITA ACATEIBHOCTH B MPOIECCE peaanu3aliid OCHOBHBIX HaIlpaBICHUH
BOCITUTATEJIbHOM JIESITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskIaHCKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAKJAHCKOMN MO3UIIMU 00YUYAIOIIETOCS KaK aKTUBHOIO U
OTBETCTBEHHOTO YJIeHa POCCUICKOTO OOIIECTBA;

MPUHATHE  TPAJULIHMOHHBIX  OOIIEYETOBEYECKHX T'yMaHUCTUUYECKUX U
JTEMOKPATUUECKUX IIEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpPECAX TPaxJaHCKOIO
o0l11ecTBa, y4acTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTEIIbHON OpraHu3alluy;

YMEHUE B3aUMOJEHUCTBOBATH C COLMAIbHBIMA UHCTUTYTaMHA B COOTBETCTBHH C
uxX QYHKIUSMHA U HA3HAYCHHUEM;

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU ESATEIBHOCTH;

2) IaTPHOTUYECKOT0 BOCIIMTAHUSA:

chopMHUPOBAHHOCTH POCCUCKOU TpaXkIaHCKOMH WJICHTUYHOCTH,
MaTPUOTHU3MA,;

LIEHHOCTHOE OTHOIIEHHWE K TOCYJIAapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hopMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO TTOBEACHUS;

CIIOCOOHOCTh OIIEHHUBATh CHUTYAIMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCIIC B
NESITEIIbHOCTU YYEHOI0;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO Oy IyIIEro;

4) 3¢TeTU4eCKOTr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIECHHE K MHUPY, BKIIKOUYAsl 3CTETUKY HAyYHOTO TBOPYECTBA,
MpUCYyIIero GU3nYecKoil HayKe;



5) TpyA0BOI0 BOCIIUTAHUS:

UHTEpeC K pa3inu4HbiM cdepaM MpodhecCHOHAIBHOU NESITeNbHOCTH, B TOM
YUCJIE CBA3aHHBIM C (PU3UKON U TEXHUKOW, YMEHHUE COBEPIIIATh OCO3HAHHBIN BHIOOD
Oynyuieit mpodeccun 1 peanru30BbIBATh COOCTBEHHBIC JKM3HEHHBIE TJIAHbL;

TOTOBHOCTh M CITOCOOHOCTHh K 00Opa30BaHUIO U CaMOOOpa30BaHUIO B 00JIACTH
(bU3UKY Ha TTPOTSIKEHUHU BCEH KU3HU,

6) 3K0JI0rM4eCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh SKOJIOTUYECKOW KYJIbTYphl, OCO3HAaHHE TJI00aIBHOTO
XapakTepa dKOJIOTHYECKUX MPoOoIeM;

IJTAHUPOBAHKUE U OCYUIECTBIIEHUE IEMCTBUM B OKPYKAIOIIEH CpeJie Ha OCHOBE
3HAHUS LIeJIeld YCTOMYMBOIO pa3BUTHSI UEJIOBEUECTBA;

pacuiMpeHre OmbITa JEATEbHOCTH HKOJOTHMYECKONW HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HKE;

7) IeHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HU3UUECKON HAYKH;

OCO3HAHHUE IIEHHOCTH HAy4YHOU JIeITelIbHOCTH, TOTOBHOCTH B Mpoliecce
u3yueHus: (U3UKU  OCYILECTBJISTh  MPOEKTHYID U HCCIEI0BATEIbCKYIO
NeATeNbHOCTh UHANBUIYATbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIE NelcTBUS
Ba3oBble Jioruyeckue aeiicTBUs:
CaMOCTOSITENNFHO  (OPMYJIHpOBaTH U aKTyaJU3UpoOBaTh  MIpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPEAETATh ILENU JeATEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
TOCTHKCHHS;
BBISIBJISITH  3aKOHOMEPHOCTH M TPOTHUBOPEYHS B  paccMaTPHUBAEMBIX
(bU3NYECKUX SIBICHUSAX;
pa3palaTeiBaTh IUIaH pEIICHUs MPOOJIEMBI ¢ YYETOM aHajIN3a HWMEIOIIUXCS
MaTepuaIbHBIX U HEMaTEPHUAIbHBIX PECYpPCOB;
BHOCHUTH KOPPEKTHBHI B JESITEIbHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
EJISIM, OIICHUBATh PUCKHU TOCIEACTBUN ACSITENbHOCTH;
KOOPAMHUPOBAaTh M  BBIMOJHATH pPabOTy B  YCIOBHSX  peabHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBHS,
pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPHU PEIICHUH KU3HEHHBIX MPOOIeM.
Ba3oBble uccienoBareabckue AeiCTBUS:
BJIa/IETh HAYYHOH TEPMHHOJOTHEH, KIIOYEBBIMU TMOHSATHSIMH W METOJaMHU
(bu3nYecKoil HayKH;



BJIaJIETh HaBBIKAMH YU€OHO-UCCIIEI0BATEIBCKOU U MPOEKTHOU NIEATEIIbHOCTH
B 001acTu (pU3UKHU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelleHus 3ajay (PU3UUecKoro Cojiep kKaHusi, MPUMEHEHUIO Pa3TUYHBIX
METOJIOB MTO3HAHUS;

BJIQJIETh BHJAAMHU JICSITEIBHOCTH IO TOJYYEHUI0O HOBOTO 3HAHUS, €ro
UHTEpIIpeTaluy, MpPeoOpa30BaHUI0 M MPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX
CUTyalusaX, B TOM YUCJIE IPU CO3JaHUU YUYECOHBIX MPOEKTOB B 00J1aCTU (PUBUKY;

BBIABJISITh TMPUYMHHO-CJIEJACTBEHHBIE CBA3M U AaKTyaJIU3MpOBATh 3ajady,
BBIJIBUTAaTh TUIOTE3Y €€ PpEIICHUs, HaXOJUTh apryMeHThI ISl JOKa3aTelbCTBa
CBOUX YTBEPXKACHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEILICHHUS;

aHaJTU3UPOBAaTh TMOJYyYEHHBIE B XOJE€ pELICHUS 3aJaud Pe3yiabTaThl,
KPUTHYECKU OIEHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHHUE B HOBBIX
YCIOBUSIX;

CTaBUTh U (HOPMYIUPOBaThH COOCTBEHHBIE 3aJadyd B 00pa30BaTENIbHOM
NEATeNbHOCTU, B TOM YHUCIIE MIPU U3YUYECHUH (PU3UKH,

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATH TPUOOPETEHHBIN OIBIT;

yMETh TMEPEHOCHUTh 3HaHMUS MO0 (u3uke B MPAKTHYECKYIO 00JacTh
KUZHEACATEIbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JACTel;

BBIJIBUTAaTh HOBBIC UJIEH, TIPE/IJIaraTh OPUTMHAIIBHBIC MOXO0/Ibl U PEIICHUS;

CTaBUTh IPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEUICHUS.

Pabora ¢ unpopmanmeii:

BJIaJICTh HABBIKAMH TOJy4YeHUS MH(POpManuu (PU3NYECKOrO COAEpKaHUS U3
HMCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEJIbHO OCYILECTBIISTh IOWUCK, aHaJu3,
CUCTEMATH3alMI0 M HMHTEPNPETANUI0 WH(POpMALMKU Pa3IMYHBIX BUIAOB U (HopM
MIpEJICTABIICHHUS;

OIICHUBATh JIOCTOBEPHOCTh HH(OPMAIIUH;

UCIOJB30BaTh  CpPeACTBA  HMH(POPMAIMOHHBIX M  KOMMYHUKAIIMOHHBIX
TEXHOJIOTUN B PEIICHUU KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OpPraHU3aIl[MOHHBIX
3a7a4 ¢ CcOoOmroJeHHEeM TpeOOBaHUN SPrOHOMHMKH, TEXHUKH O0€30MacHOCTH,
TUTHEHBI, pecypcocOepexeHrs, TNPaBOBBIX W OATHUYECKUX HOPM, HOPM
MH(POPMAIIMOHHON 0€30TaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOTO COAEpPKAHUS B Pa3IUUHBIX ¢dopmaTax C
y4ETOM Ha3HaYeHUsI HHPOpMAIIMU U IEJIEBON ayIUTOPUH, BBIOUpas ONTUMATIbHYIO
dbopmy npencTaBiIeHUs U BU3yaIu3aluu.

KoMmMyHuKaTHBHBIE YHUBepPCaJbHbIE Y4eOHbIe 1elCTBHS:
OCYILIECTBJISITh OOIllEHHE Ha Yypokax (U3UKM UM BO BHE-YPOUHOM
NeSATEeNbHOCTH;



pacrio3HaBaTh MPEANOCHUIKM  KOH(MIUKTHBIX CUTyalldid U  cMsr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO U JIOTMUHO H3JIaraThb CBOK TOYKY 3PEHUSI C HCIOJIb30BAHHEM
SI3bIKOBBIX CPEJCTB;

MOHMMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U WHIUBUIYAITHHOU
paboThI;

BBIOMpaTh TEMaTUKY M METOJbl COBMECTHBIX JEUCTBUU C YUE€TOM OOLIUX
MHTEPECOB U BO3MOXKHOCTEN KaXKI0T0 UjieHa KOJIJIEKTUBA;

MPUHUMATh  II€IM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BHIBATH WU
KOOPAMHUPOBATh JIEUCTBUA MO €€ JOCTHXKEHUIO: COCTaBISATh IUIAH JACHCTBHIA,
pacrpenensiTh pojid ¢ Y4ETOM MHEHHMH YYacTHUKOB, OOCYXIaTh PpPE3yJbTaThl
COBMECTHOM pabOTHI;

OIICHMBATh KAue€CTBO CBOEr0 BKJAJa M KaXJOTO y4YaCTHHKA KOMAaHIbl B
001U pe3yJIbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejuiaraTb HOBBIE TMPOEKTHI, OLEHUBATh HUJEU C TMO3ULIHUH HOBH3HHI,
OPUTHMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETHYECKOE TIOBEJEHUE B Pa3IUYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOpakKEHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHUBeEpPCAaJbHbIEe YUeOHbIe 1eliCTBUS
Camoopranusanmus:

CaMOCTOSITENTbHO OCYIIECTBIISATh MO3HABATEIBHYIO NESITEIHLHOCTh B 00JIaCcTH
(U3UKM U aCTPOHOMUH, BBISIBISATH MPOOIEMBI, CTaBUTh U (POPMYIUPOBATH
coOCTBEHHEIC 3a/a4H;

CaMOCTOSITENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX U KaueCTBEHHBIX
3a/1a4, IJIaH BBIMOJHEHUS MPAKTUYECKOU pabOThl C yUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEINOYTEHUIA;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuupsTh paMKu y4eOHOTro mpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUH;

JenaTh OCO3HAHHBIM BBIOOp, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTbH 34 PEIIICHHUE;

OIICHUBATh TPUOOPETEHHBIN OIBIT;

croco0CcTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO JPYIULIUM B 00JIaCTH
(U3UKM, MOCTOSIHHO MOBBINIATH CBOM 00pa30BaTEIbHbIN U KyJIbTYPHBIM YPOBEHb.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN UHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBHI B JIESITEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BJIaJICTh ~ HaBbIKAMU  TO3HABATEIbHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JEHCTBUM UM MBICIUTENBHBIX MPOLECCOB, HMX pPE3yJbTaTOB U
OCHOBaHUIM;



HCITOJIB30BaTh MPUEMBI PEIICKCUU TSl OIICHKW CUTYyaIlud, BEIOOpA BEPHOTO
peIIeHNs;

YMETh OIIEHWBATh PHUCKH W CBOECBPEMEHHO NPUHUMATH PEMICHUS TO WX
CHIDKCHHIO;

MPUHUMATh MOTHBBI W apPTyMEHTHI JPYTUX TMPU aHAIW3e pPe3yJbTaTOB
NEATEIIbHOCTH,

IIPUHUMATH Ce0s1, TOHUMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI W apPTyMEHTHI JPYTUX TMPU aHAIHW3e pPe3yJbTaTOB
NEATEeIIbHOCTH,

MPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMINOKH.

B mporecce mocTmKeHHS] TMYHOCTHBIX PE3YIHTATOB OCBOCHHS TPOTPAMMBI
no ¢u3uMKe IsI YPOBHS CpEAHEro oOmero o0pa3oBaHus y OOyYaromuxcs
COBEPIIIEHCTBYETCS AMOITMOHATBHBIN HUHTEIUICKT, IIPEI0JIar Ao
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUSI, BKIIFOYAIOIIETO CITOCOOHOCTh TOHMUMATh CBOE AIMOIIMOHATLHOE
COCTOSIHUE, BUJICTh HAIIPABIICHHUS Pa3BHTHSA COOCTBEHHON 3MOIIMOHAIBHON Cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MPHUHUMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTh aNalnTUPOBAThCA K
AOMOIMOHALHBIM U3MEHEHUSIM U TIPOSBIIATh THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIINH, BKIIIOYAIOIIEH CTpEMJICHHE K JOCTHKCHHUIO LETU U
yCcrnexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE EHCTBOBATH HWCXOJS M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOMIECH CITIOCOOHOCTh MOHUMATh AYMOIIMOHAIEHOE COCTOSHUE
JIpYTUX, YYUTHIBATH €r0 TPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COITMAIBHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTh BBICTPAMBATH OTHOIIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBISITH HHTEPEC U Pa3pemiaTh KOHPIHKTHI.

NPEAMETHBIE PE3YJIbTATBI

K koHny oOyuenus B 10 kJacce mnpeaMeTHble pe3ynbTaTbl Ha 0a30BOM
YPOBHE JTOJIKHBI OTpaXaTb CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHHI:

JEMOHCTPUPOBATh Ha IMpUMEpax pojb U MeCTO (U3HKU B (POPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHUHBI MHpa, B Pa3BUTUH COBPEMEHHOW TEXHUKHU WU
TEXHOJIOTUH, B IPAKTUYECKOUN AEATEIBHOCTH JIOAEH;

YUUTBIBATh TPAHULBI NPUMEHEHUS M3YyYEHHBIX (U3UUYECKUX MOJENeH:
MaTepualibHas TOYKa, MHEpLUAIbHAS CUCTEMa OTCU€Ta, aOCOIIOTHO TBEPAOE TENO,
MJCaJbHBIN Ia3, MOJEIN CTPOEHUS Ta30B, JKUAKOCTEH M TBEPIBIX TEJ, TOUECUHBIN
ANEKTPUUECKUH 3apsij pU PEIIeHUH PU3NYECKHX 3a]1ay;



pacro3HaBaTh (pU3HYECKUE SIBJICHUS (MPOLECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKON TEOpUH CTPOCHHS BEIIECTBA U
ANEKTPOAMHAMUKU:  PAaBHOMEPHOE UM  PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBIKEHUE, CBOOOJHOE TMAaJICHUE TeJ, JBU)KEHUE IO OKPYXHOCTH, HWHEpLHS,
B3auMoJielicTBUE Tel, nuddy3usi, OPOYHOBCKOE JIBHXKEHUE, CTPOEHUE KUAKOCTEN
U TBEPIBIX TEJ, U3MEHEHUE 00BhEMA TeJl MPU HarpeBaHUM (OXJIaXKICHHUH ), TETNIOBOE
paBHOBECHE, UCIApEHHE, KOHJIEHCAIMs, TUIaBJICHUE, KpUCTAIUIU3AIUs, KUIICHHE,
BJI&KHOCTb BO3/lyXa, MOBBIIICHUE JIAaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
cocyle, CBs3b MEXAy [apaMeTpaMud COCTOSHHMS Tra3a B  H3oMpolieccax,
ANIEKTpU3aIUs TeJl, B3aUMOJICHCTBUE 3aPsJIOB;

OMHUCHIBATh MEXAHUYECKOE JBUKEHUE, HCIOJIb3ys (PU3MUecKrue BEITUUYUHBI:
KOOpAMHATa, MyTh, NEpPEMEIIEHHE, CKOPOCTh, YCKOpEHHE, macca Teja, Cuia,
UMITYJIbC TeJla, KHHETUYEeCKasi SHEPrus, MOTEHIUAIbHAS SHEPIusi, MeXaHu4decKas
paboTa, MexXxaHUYECKass MOIIHOCTh; MpPU OMNUCAHUU TPABUIHHO TPAKTOBATH
(U3UYECKUIl CMBICT HCHOJIb3YEMbIX BEJIUYUH, UX OOO3HAUYEHUS U EIUHHUIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEJIMUYHMHY C APYTUMU
BEJINYMHAMU;

OMUCHIBATh M3YyUYCHHBIE TEIUIOBBIE CBOMCTBA TE€J M TEIUIOBBIC SIBICHUS,
UCIONB3Yysl (U3WUeCKue BEIMYMHBI: JaBJIEHHE Ta3a, TeMmIleparypa, CpeaHss
KUHETUYEeCKasi PHEPTUsi XaOTUUYECKOTO JIBMXKEHUS MOJIEKYJ, CPEIHEKBaIpaTUuyHas
CKOPOCTh MOJIEKYJ, KOJWYECTBO TEIUIOThI, BHYTPEHHSsS SHeprus, padora rasa,
KO3(phULIMEHT MOJIe3HOTO JCHCTBHUS TEIUJIOBOTO JBUTATENS; MPU OMUCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYECKUN CMBICT HCHOJIB3YEMbIX BEIUYUH, UX
o003HaYeHUsT U E€IUHUIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIINE JTAHHYIO
(bU3UYECKYIO BETMYUHY C APYTUMU BEJIMUUHAM;

OMUCHIBATh U3YUEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
saBJeHUs (TIPOLIECCHI), UCTIONB3Ys (DU3UUYECKUE BEIUUYUHBIL: DJICKTPUUYECKUM 3apsij,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD MOJIsl, MOTEHINAN, Pa3HOCTh MOTEHIIMAJIOB;
MpU OMUCAHUU TMPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICIT HCHOJIb3yEeMbIX
BEJIMYMH, UX OOO3HAYCHUS] U EJUHUIIBI, YKa3biBaTh (DOPMYJIbI, CBSI3BIBAIOIIUE
JTAHHYIO0 (PU3UYECKYIO0 BEIUYMHY C IPYTUMU BEIMUYUHAMU;

aHaJTU3UPOBaTh (PU3UYECKUE MPOLIECCHl U SIBJICHUS, UCMONB3Ys (U3UUYECKUE
3aKOHBI U TIPUHIMIIBL: 3aKOH BCeMUPHOTo Tarotenus, I, I u III 3akonsr HeroTOHA,
3aKOH COXPAHEHMS MEXAHUYECKOW DHHEPruM, 3aKOH COXpaHEHUs HMIYJibca,
MPUHLNN CYNEPHO3ULIUA CUJI, TPUHIUII PABHOMPABUS HHEPIUATBHBIX CUCTEM
OTCU€Ta, MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CpeHEN KMHETUYECKOW PHEPTrUU TEIJIOBOTO JBUKEHHUS MOJIEKYI C
a0COJIFOTHON TeMmmepaTypoi, MEPBbI 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPAHEHUS
ANEKTPUYECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pas3iuyath CIOBECHYIO



(GhOopMYyJIMPOBKY 3aKOHA, €0 MAaTEeMaTUYECKOE BBIPAKEHHE M YCIIOBHS (TPaHMUIIbI,
00J1acTH) MPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIE€ NIPUHIMUIIBI JEUCTBUSL MalllMH, NOPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyarh YCIOBUSA UX O€30MACHOIO HCIOJIb30BaHUS B
MMOBCEIHEBHOM KH3HH;

BBITIOHATh JKCIEPUMEHTHI MO MCCIEAOBaHUI0 (DU3UUYECKUX SBJICHUU W
MPOIIECCOB C HCMOJb30BAHUEM MPSMBIX M KOCBEHHBIX HM3MEpPEHHM, MpHU 3TOM
dbopmynupoBarh mpobiieMy/3aadyy M TUIOTE3y Y4YEOHOro HKCIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO OOOPY/IOBaHUS, MPOBOIAUTH OIBIT U
(bopmMyIHpOBaTH BHIBOBI,

OCYILIECTBIISITh IPSIMbIE M KOCBEHHBIE U3MEPEHUSI (PU3MUECKUX BEIUYUH, TPU
ATOM BBIOMpaTh ONTUMAIBHBIA CIOCOO M3MEPEHHUS W HCIOJIb30BaTh H3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh  3aBUCUMOCTH  MEXAy  (U3MYECKUMHU  BEJIMYMHAMU  C
WCIIOJB30BaHUEM TMPSAMBIX U3MEPEHUM, MPU 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
(uUKCHUpOBaTh pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYUH B
BHJIe TaONuUIl U rpadMKOB, AENIaTh BHIBOABI [0 PE3YIbTaTaM HCCIIEIOBAHUS;

coOoAaTh npaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCIEIOBAHUI B
paMKax ydeOHOro HSKCIEPUMEHTA, Y4EeOHO-HUCCIENOBATEIbCKON U MPOEKTHOM
NEATENIbHOCTU C UCIOJIb30BAHUEM HM3MEPUTENbHBIX YCTPOUCTB U J1aOOPATOPHOIO
o00opynoBaHUs;

pemiath pacuéTHbIE 3aJayd C SBHO 3aJaHHOM (U3UUYECKOW MOJEIBIO,
UCIOJB3Ysl (PU3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIN3a YCIOBUS 3a/1auu
BBIOMpaTh (PU3NUECKYI0 MOJIEb, BBIJACHATh (PU3NUECKUE BEIMYUHBI U (POPMYIIBI,
HEOoOXOo/IMMbIe IJisl €€ pelIeHUsl, MPOBOJUTh PAcUYEThl U OLICHUBATH PEaJTbHOCTH
MOJIY4YE€HHOT'0 3HaYeHUs (U3NUECKON BEIMUUHBIL;

peliaTh Ka4eCTBEHHBIE 3a/1aUd: BHICTPAUBATh JOTUYECKU HEPOTUBOPEUUBYIO
LEMOYKY PACCYKJICHUN C OMOpod Ha HM3Yy4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH H
(dbu3ndecKue SBICHNUS,

UCIOJB30BaTh  MpPU  pPEIIEHUHM  y4eOHBIX  3a/lad  COBPEMEHHBIC
MH(QOPMAIIMOHHBIE TEXHOJIOTUU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETALIUU
U MpEJCTaBIICHUs] yUeOHOU U HAYYHO-MOMYJISIpHOW MHGOPMAIIUU, TOTyYSHHOW U3
Pa3IMYHBIX UICTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH NMOTydaeMyt0 HHPOpMAIIHUIO;

MIPUBOJIUTH MPUMEPHI BKJIaJla POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKW, OOBSCHEHHE IMPOIECCOB OKPYXKAIOIIETO MHUpPa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJB30BaTh TEOPETUYECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOW >KU3HU
Juisi obecriedeHus 0€30MacHOCTH MPU OOpallleHUuU ¢ NpUOOpamMu U TEXHUUECKUMHU



yCTpOMCTBaMH, AJIsl COXPAHEHUS 3J0POBbSl U COOJIOICHUS HOPM 3KOJIOTHYECKOTO
MOBEAECHUS B OKPYKAIOIIEH Cpeae;

paboTaTh B Tpynmne C BHIIIOJHEHUEM pA3IMYHBIX COIMAJIBHBIX POJIEH,
IJIAaHUPOBaTh palbOTy TPYIIbl, palUOHAIBLHO pacHpeieisaTh O0sS3aHHOCTH U
MJIAHUPOBATH ACSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLIEHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINBI B PEIICHUE pacCcMaTPUBAEMOM MPOOJIEMBI.

K kxoHny oOyuenus B 11 kJjacce mnpeaMeTHble pe3ynbTaTbl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIMIMUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (PU3NKU B (POpMHUpOBAHUU
COBPEMEHHOW HAy4YHOM KapTHHBI MHUpPA, B PA3BUTUU COBPEMEHHOU TEXHUKH U
TEXHOJIOTUN, B MPAKTUYECKOW NESITEIBbHOCTU JIOJEH, LETOCTHOCTh U €IUHCTBO
(bu3nYecKol KapTUHBI MUPA;

YUYUTHIBATh TPAHUIIBI TPUMEHEHHS M3YYEHHBIX (U3UYECKUX MOJEINEeH:
TOYEUHBIN AJIEKTPUUECKUIN 3apsl, JIyd CBETa, TOUCUHbIH UCTOUHUK CBETA, SJIepHAs
MOJIeIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO sipa MpU pelieHUur (U3NYECKUX
3a/;ay;

pacrio3HaBaTh (pU3UYECKUE SIBICHUS (MPOLECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB JIEKTPOJAVMHAMUKHU M KBAHTOBOW (PU3UKU: AJEKTpUUYECKasi MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHUYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aUMOJCHCTBUE
MAarHuToOB, JJICKTPOMarHuTHAas WHAYKUUS, JACHCTBHE MArHUTHOrO TIOJNS Ha
MPOBOJAHUK C TOKOM U JIBIXKYIIUMCS 3apsii, dJEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pacCHpOCTpaHEHUE CBETa, OTPaKEHHE, MPEIOMIICHUE,
untepdepenius, Audpakius U TOJSpU3alUs  CBETa, JUCHEPCUSl CBETa,
dhotornexkTpuyeckuii 3pdext (hotordPdexT), cBeToBOE TaBiIeHNE, BOBHUKHOBEHUE
JMHEWYaToOro CHEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAass U HMCKYCCTBEHHas
PaIMOaKTUBHOCTB;

OMUCHIBATh M3YUYEHHbIC CBOMCTBA BENIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUUYECKYI0  MPOBOJMMOCTb  pa3JUYHBIX  Cpel) U
AIEKTPOMArHUTHBIC SIBJIICHUS (MPOIECCHI), UCMONB3Yys (PU3HUYECKHUE BEJIUYUHBI:
ANEKTPUUYECKUHN 3apsijl, CHJIa TOKa, DJIEKTPUUYECKOE HAIPSIKEHHUE, AIEKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMATIOB, JIEKTPOABUKYIIAs cuia, paboTa TOKa,
MHIYKIUST MarHUTHOTO TMojsi, cwia Ammepa, cuna JlopeHna, WHIYKTUBHOCTb
KaTYIIIKU, SHEPrus HJIEKTPUYECKOTO0 M MArHUTHOTO TMOJEH, MEPUOJl U YacToTa
KoJieOaHU B KoJebaTeIbHOM KOHTYpE, 3apsii W Ccujla TOKa B Mpolecce
rapMOHUYECKUX OSJIEKTPOMATHUTHBIX KoJieOaHWil, (OKYCHOE pacCTOSIHUE U
ONTUYECKAs] CHUJIa JUH3bI, IPU ONUCAHUU MPABUIBLHO TPAKTOBATH (PU3MUECKUU
CMBICI UCIOJb3YEMbIX BEJIMYMH, MX OOO3HAUYEHUSI U €JAUHUIIbI, YKa3bIBaTh
(dbopMmyIbl, CBS3BIBAIONIME JAHHYIO (U3UYECKYIO BEIUYUHY C JAPYTUMU
BEJINYMHAMU;



OMUCHIBATh H3YyUYCHHBIE KBAHTOBBIC SIBJICHUS M MPOLECCHI, HCIOIB3YS
(u3nYecKre BEIUYUHBI: CKOPOCTh 3JEKTPOMAarHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUs U UMNYJIbC (POTOHA, EPUO/ TOJIypaciiajia, SHEPTUsl CBI3U
aTOMHBIX SIIEp, NpPU ONUCAHUM TMPABWIBHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJB3YEMBIX BEIWYMH, UX OOO3HAUECHHS M EIUHUIbI, YKa3bIBaThb (POPMYIIHI,
CBSI3bIBAIONINE JAHHYI (DU3UYECKYI0 BEIUYUHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISITh 3HAaUEHUE (PU3NUECKOIN BETUUUHBI;

aHaJTU3UPOBaTh (PU3NYECKUE MPOLIECCHl U SIBJICHUS, UCIONB3Ys (U3UUYECKUE
3aKOHBI U MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOTO U MapaJlIEIbHOIO
COEIMHEHUs TMPOBOJHUKOB, 3akoH J>koyns—JIeHIla, 3aKOH 3JIEKTPOMarHUTHOU
WHIYKIINH, 3aKOH MPSMOJIUHEHMHOTO PacrpOCTpPAHEHUsI CBETA, 3aKOHBI OTPaKeHUs
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUe OMHIITelHa st hoTorddexra,
3aKOH COXPAHEHUs JHEPTUU, 3aKOH COXPAHEHUsI UMITYyJIbCa, 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsija, 3aKOH COXPaHEHUsS MAacCOBOr0 4McClia, MOCTylatel bopa,
3aKOH paJIMOaKTUBHOIO pacmnaja, pu 3TOM pa3indyaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKO€ BBIPAKEHHE U YCJIOBUSA (TpaHULbI, O00JIACTH)
MIPUMEHUMOCTH;

OMpENENATh HAMIPABICHHE BEKTOPA UHIYKIIMK MAarHUTHOTO MOJISI TPOBOJIHUKA
C TOKOM, CUJIbI Amriepa u cuisl JlopeHna;

CTPOUTh M OMNHUCHIBATH H300paKEHHE, CO37aBa€MOE€ IUIOCKHUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJHATh JKCIEPUMEHTHI MO MCCIEAOBaHUI0 (DU3UYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUN: MPU ITOM
dbopmynupoBath mpobiieMy/3ajadyy M TUIOTE3y Y4YEOHOro HKCIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEMJIOKEHHOTO OOOPY/IOBaHUS, MPOBOAUTH OMBIT U
(bopmMyIHpOBaTH BHIBOBI,

OCYILIECTBIISITh PSIMbIE M KOCBEHHBIE U3MEPEHUSI (PU3MUECKUX BEIUYUH, TPU
ATOM BBIOMpaTh ONTUMAJBHBIA CIOCOO0 U3MEPEHUST U HCMOJb30BAaTh HM3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBAaTh 3aBUCUMOCTH (PU3MUECKUX BEIWYHMH C HCHOJb30BAHUEM
NpSIMBIX WM3MEPEHUM: MpU 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (UKCHUPOBATH
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3WUYECKUX BEIUYMH B BUJE TaOJIUIl U
rpauKoOB, IeJIaTh BHIBOJBI 10 PE3yIbTaTaM UCCIIECIOBAHMUS;

coOroAaTh npaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCIEIOBAHUI B
paMKax ydeOHOro JSKCIEpUMEHTa, Yy4EeOHO-HUCCIEOBATEIbCKON W MPOEKTHOU
JEATENIbHOCTU C UCIOJIb30BAHUEM HM3MEPUTEIBbHBIX YCTPOUCTB U J1a0OPATOPHOIO
o0opynoBaHus;

pemiath pacuéTHbIE 3a7ayd C SBHO 3aJaHHOM (U3MYECKOM MOJETbIO,
UCIIOJB3Ys (PU3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIN3a YCIOBUS 3a/1auu



BBIOMpaTh (PU3NUECKYI0 MOJIEb, BBIACHATh (PU3NUECKUE BEIMYUHBI U (POPMYIIBI,
HEOoOXOo/IMMbIe IJisI €€ pelIeHusl, MPOBOJUTh PAcCUYEThl U OIICHUBATH PEATbHOCTH
MOJIY4YE€HHOT0 3HaYeHUs (PU3UUECKON BEIMUUHBIL;

pelaTh Ka4eCTBEHHBIE 33/1aud: BHICTPAUBATh JOTUYECKU HEPOTUBOPEUUBYIO
LEMOYKY PACCYKJICHUI C OMOpod Ha HM3Yy4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH H
(dbu3ndecKue SABICHNUS,

UCIOJB30BaTh  MpPU  PEIIEHUHM  y4eOHBIX  3a/Jad  COBPEMEHHBIC
MH(QOPMAIIMOHHBIE TEXHOJIOTUU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIIPETAIIUU
U MPEJCTaBIICHHUs] y4eOHOU U HAYYHO-MOMYJISIpHOW MHGOPMAIIUU, TOTyYeHHON U3
Pa3IMYHBIX UICTOYHUKOB, KPUTUYECKHU aHAIM3UPOBATH MOTy4aeMyt0 HHPOpMAITHIO;

OOBSICHAITh TMPUHLMIBL JEUCTBUS MAalIWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh yCJIOBUS UX 0€30MAaCHOI0 HUCMOIb30BAHUS B MOBCEIHEBHOM
KU3HU;

MIPUBOJIUTH MPUMEPHI BKJIaJla POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHWE MPOILIECCOB OKPYKAIOIIEITO MHUpaA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJb30BaTh TEOPETUUECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOW >KU3HU
uisi obecriedeHus 0€30MacHOCTH MPU O0pallleHUuu ¢ MpudoOpaMu U TEXHUUYECKUMHU
yCTpOMCTBaMH, JJisl COXPAHEHUS 370POBbSl U COOJIOICHUS HOPM 3KOJIOTHYECKOTO
MOBEAECHUS B OKPYKAIOIIEH Cpeae;

paboTaTh B TpyNNe C BHIIOJIHEHUEM paA3JIMUYHBIX COIMATIBHBIX PpOJIEH,
IJIAaHUPOBaTh palbOTy TPYIIbl, palMOHAIBHO pacCHpenesTh OO0S3aHHOCTU U
IJIAHUPOBATh ACSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLIEHUBATh
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE pacCcMaTPUBAEMOU MPOOJIEMBI.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KUIACC
KoauuecTBo yacos DeKTPOHHBIE
HaumeHnoBanue pa3iejaoB U TeM IIpakTHYec nudposbie .
Ne ni/m P KoHTpoibH p (pp ) BocnurateabHbIi
NporpamMMbl Bcero KHe o0pa3oBaTe/ibH
bIe padoThI NMOTEHIIHAJI pa3/esia/TeMbl
padoThbI ble pecypchl
Paznen 1. PUSUKA U METOAbI HAYYHOT' O IIO3SHAHUA
YCTaHOBJICHHE JIOBEPHTEIBHBIX
OTHOILCHUI MEXY YYUTEIIEM H €T0
Bu6IHoTEKa YYSHUKAMH, CIIOCOOCTBYIOLIHX
dusuka 1 METOBI HAay4YHOT'O ]_[OK TO3UTHBHOMY BOCIPHATHIO
1.1 2 00y4aroUIMMHUCS TIEATOTHIECKHUX
ITO3HaHUA https://m.edsoo.ru TpeOoBaHUH yuuTes], IPUBJICUCHUIO
[7f41b£72 MX BHUMaHHUS K 00Cy»KIaeMoil Ha
ypoke nH(pOpMAIHY, aKTHBU3ALUH
WX MMO3HABATEIBHOMN JEATEIbHOCTH
Hroro no pasneny 2
Pasznen 2. MEXAHUKA
opranu3anus medcersa
MOTHBUPOBAHHBIX U
bubnuoTeka SPYAUPOBAHHBIX YYaIIUXCSI
11(0)%4 HaJl UX HEYCIICBAIOLIUMH
2.1 Kunemaruka 5 OJJHOKJIACCHUKAMHU,
https://m.edsoo.ru | ja101mero mxomsHuKaM
[7f41b1f72 COLIMATBHO 3HAYUMBII OMBIT
COTPYAHUYECTBA U
B3aHMHOI IOMOIIH;
Bbuomoreka NPUMCHEHHE Ha YPOKe
22 JluHaMuKa 7 HOK HMHTEPaKTUBHBIX (opM padoThI
https://m.edsoo.ru 00Y4YarOIHMXCsl: HHTEIUICKTYaTbHBIX




[1f41bf72

UTP, CTUMYJIAPYIOIIIX
TI03HABATENbHYIO0 MOTHBALIHIO;
JIICKYCCHI, KOTOPBIE Ial0T
ydammmMcest BO3MOKHOCTh
TIPUOOPECTH OIIBIT BEJICHUS
KOHCTPYKTHBHOT'O JTHAJIOTa;
TpYIIOBOH pabOTHI MK pabOTHI B
rapax, KOTOpbI€ y4aT OIKOJIEHHKOB
KOMaH/HOH pabore n
B3aUMOJEHCTBUIO C APYTUMH JCTHMH

BKJIFOYCHUC B YPOK UT'POBBIX BUIOB
ACATCIIbHOCTH, KOTOPLIC IIOMOT'at0oT

bubmorexa HO/IIEP’KAaTh MOTHBAIIUIO IETEH K
HOK IOJIYYEHHIO 3HAHMH, HATAKUBAHUIO
23 3aKOHBI COXPAHEHHUSI B MEXAHUKE 6 1
https://m.edsoo.ru | MO3UTUBHBIX MEXINIHOCTHBIX
/741b£72 OTHOUIEHHMHA B KJIACCE, TOMOTAIOT
YCTaHOBJIEHHIO J0OPOKETATENBHOM
aTMoc(ephl BO BpEMS ypoKa
Hroro no paszneny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJINHAMUKA
BKJIFOYEHHE B YPOK UTPOBBIX BHJIOB
JEATENBHOCTH, KOTOPHIE TOMOTAKOT
bubnnoreka HOJJIEP)KATH MOTHBALIUIO JETEN K
31 OCHOBBI MOJIEKYJIAPHO- 9 HOK HOIYYEHHUIO 3HAHWH, HATAKUBAHUIO
' KUHETUYECKON TEOPUU https://m.edsoo.ru | MO3UTHBHBIX MEKIMIHOCTHBIX
/741b£72 OTHOUIEHHMIA B KJIACCE, TOMOTAIOT
YCTaHOBJIEHHIO J0OPOKETATENBHOM
aTMoc(ephl BO BpEMS ypoKa
BubninoTeka opranuszanus mecrsa
OK MOTHBHPOBAHHBIX M 3Py IMPOBAHHBIX
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 1 YYALIMXCS HaJl MX HEYCIEBAOIMMU
https:/m.edsoo.ru OJIHOKJIACCHUKAMH, JIAFOLIETO
[1f41bf72

IIKOJIbHUKaM COIIMaJIbHO 3HAYNMBIA




OIIBIT COTPYAHUYCCTBA U B3aUMHOM
IIOMOIIIHN

IIPUMEHEHHE Ha YPOKE
MHTEPaKTUBHBIX (opM padoThI
00y4aronmxcs: HHTEJUICKTYalIbHBIX
UTP, CTUMYJIAPYIOIIIX

BI/I6JII/IOT€K21 HO3HaBaT€UJ'IBHyIO MOTHUBALHUIO,
HCK U, KOTOPBL aroT
ArperaTHLIe COCTOSHUS BEIIIECCTBA. HOK JICKYCCHH, KOTOPBIC J1ato
33 o 5 yYaImMcsi BO3MOKHOCTb
a30BbIE IEPEXOBI https://m.edsoo.ru MIPHOGPECTH OIHIT BE/ICHH
M KOHCTPYKTHUBHOI'O JUAJIOTa;
TpYIIOBOH pabOTHI MK pabOTHI B
napax, KOTOpPbIC YUaT KOJIbHHUKOB
KOMaH/HOH paboTe n
B3aHMOI[eI>iCTBPIIO C ApYyIruMu ICTbMU
Hroro no pasneny 24
Paznen 4. DJJIEKTPOAUHAMUKA
Bubnmoreka IIPUMEHEHHE Ha YPOKE
IOK HMHTEPaKTUBHBIX (opM padoThI
4.1 DnexTpocTaThKa 10 00y4aIOIMXCSl: HHTEIUIEKTYaIbHBIX
https://m.edsoo.ru W, CTHMYTHPYIOIIHX
M MO3HABATCIIbBHYIO MOTHUBALIUIO
IPUMEHEHHE Ha YpPOKE OHCKYCCHUH,
KOTOPBIC aroT qaluMcCi
bubnmoreka P A yHam
o o BO3MOXKXHOCTb HpI/IO6p€CTI/I OIIBIT
47 [TocTOsTHHBIN 3NIEKTPUUYECKUM TOK. 12 HOK BEJICHHS KOHCTPYKTUBHOTO JMAIOra;
' Toku B pasiuuHbBIX cpeaax https://m.edsoo.ru | TPYMIOBOH pabOThl MIM pabOThI B
/7f41bf72 napax, KO\:[OpLIe y4dar IMKOJIbHUKOB
KOMaHJIHOUN pa60Te u
B3aPIMOHGI71CTBHIO C APYT'MMH ACTbMU;
Hroro no pasneny 22
Pe3epBHOE Bpems 2
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[TPOT'PAMME
11 KUJIACC
KoauyecTBo 4acoB JIeKTPOHHbIE
HaumMeHoBaHUe pa3iesioB U TEM [MpakTnuec nugpoBbIe .
Ne i/m P KoHTpoibH p (wpp ) BocnurateabHbIi
NPOrpaMMbI Bcero KHe o0pa3oBaTe/ibH
ble padoThI NMOTEHIUAJ pa3esa/TeMbl
padoTbI ble pecypchl
Paznen 1. QJIEKTPOJIUHAMUKA
WHHUIHUHUPOBAHUC n MOAACPIKKaA
HCCHGHOB&TCHBCKOﬁ ACATCIIBHOCTHU
INKOJIbBHUKOB B pPaMKax pcan3alnun
UM HWHIAWBUAYAJIbHBIX U T'PYHIIOBBIX
HCCJICAOBATCIbCKUX I[MPOCKTOB, YTO
JacT YUCHUKaM BO3MOXHOCTB
npuodpectn HaBBIK
BH6HH0TeKa CaMOCTOATCIBHOI'O peuicHusd
11 MaruuTHOE nose. 11 1 3 ITOK TEOPETUYECKOH TNPOOJIEMBI, HABBIK
' DJIeKTPOMarHUTHAST WHYKIIHS https://m.edsoo.ru | TeHEpUpOBaHUS M OGOPMIICHHS
/7f41¢97¢ COOCTBEHHBIX WJICH, HaBBIK
YBAXUTCIBHOI'O OTHOLICHUA K
Yy)KUM HJeIM, OQOPMIICHHBIM B
paboTax Jpyrux HcCienoBaTeseH,
HaBbIK HY6J'H/I‘{HOFO BBICTYIJICHUSA
rnepexn ayqUTOpHUEH,
APTYMCHTHUPOBAHUS W OTCTAaMBAHUSA
CBOEH TOUKH 3pEHHUSL.
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 MexaHu4ecKkue U 3JI€KTPOMAarHUTHbIE 9 1 bubnuoreka opraxusanus medcrsa




KOJIeOaHus

HOK
https://m.edsoo.ru
/7141c¢97¢

MOTHBHPOBAHHLIX U 5PYAUPOBAHHBIX
ydamuxces HaZl UX HCYCIICBAOIUMU
OJHOKJIAaCCHUKaMH, JAarOoIICro
IIKOJIbHUKaM COLMaJIbHO 3HAYNMBIA
OIIBIT COTPYAHUYCCTBA U B3aUMHOM
IIOMOIIIHU,

2.2

MexaHUYecKHue u QJICKTPOMArHuTHBIC

BOJIHBI

Bbubnnoreka
HOK
https://m.edsoo.ru
/7f41¢97¢

WHULUMPOBAaHUE W TIOJJICPXKKa
HCCIIEIOBATENIbCKON  IEATENIbHOCTU
IIKOJIGHUKOB B paMKax pean3aliiy
UM HHIUBHUIYAIBHBIX M T'PYIIIOBBIX
UCCIIEIOBATENIBCKAX IMPOEKTOB, YTO
JacT ~ y4YeHMKaM  BO3MOXKHOCTb
npuodpecTu HABBIK
CaMOCTOATENIBHOTO peleHus
TEOPETHYECKOW IpOOIEMBI, HaBBIK
TeHepupoBaHUA W O(OpPMIICHUS
COOCTBEHHBIX nzeH, HaBBIK
YB&XHUTEIBFHOIO  OTHOIICHHS K
Yy)XUM uziesM, OQOPMIICHHBIM B
paboTax Ipyrux MccienoBareieH,
HaBBIK ITyOJMYHOTO BBICTYIUICHHS
nepexn ayIUTOpUEH,
apryMEHTHPOBAHUS U OTCTAHBaHUA
CBOEW TOYKH 3PEHHUS.

23

Onruka

10

Bbubnnoreka
HOK
https://m.edsoo.ru
/7f41¢97¢

BKIIIOYEHHE B YpOK WIPOBBIX BUIOB
JIESITENBHOCTH, KOTOpBIE MOMOTAar0T
noJAep>KaTh MOTHUBALMIO JETeH K
MIOJYYEHHUIO 3HAHWH, HaJaKHMBAHHUIO
MTO3UTHUBHBIX MEKITHYHOCTHBIX
OTHOIIEHHA B KJIACCE, IOMOTAOT
YCTAQHOBJICHHIO  J100pO’KeNaTenbHON
aTMocdepbl BO BpeMsl ypoKa

Hroro no pasneny

24

Pasznen 3. OCHOBBI CIEIIMAJIbHOMU TEOPUUA OTHOCUTEJIBHOCTH

3.1

OcHOBBI cIENMANIBHOM Teopun

4

1

bubauoreka

IMMPUBJICUCHNEC BHUMAHUS




OTHOCUTEJIBbHOCTHU LHOK 0o0yJaromuxcs K ICHHOCTHOMY
https://m.edsoo.ru | ACTCKTY H3yJaeMbIX HA ypOKAX
/7£41¢97¢ SIBJICHHH, OpraHu3alus UX paboThI ¢
MOJTy4YaeMOii Ha YPOKE COLAITBEHO
3HAYMMOI1 HHpOpManner—
MHUIMUPOBAHUE €€ 00CYKICHHS,
BBICKa3bIBaHHs 00yYalOIUMUCS
CBOEro MHEHHUSI TI0 €€ MOBO/IY,
BBIPaOOTKH CBOETO K HEi OTHOLICHHS
Hroro no pasneny 4
Paznen 4. KBAHTOBAS ®U3UKA
opranu3anus medcersa
Bu6IHoTeKa MOTHBUPOBAHHbBIX H 3PYIUPOBAHHBIX
OK yYalMXxcsl Hall HX HEYyCIEeBAIOLIIMH
4.1 OneMeHTHI KBAaHTOBOM ONTHKH 6 1 OJIHOKJIACCHUKAMH, JAIOLIET0
https:/m.edsoo.ru HIKOJIbHUKAM COLMAITBEHO 3HAYMMBIN
[7f41c97¢ OITBIT COTPYAHMYECTBA H B3AUMHON
TIOMOIILIH;
BKJIFOYCHHE B YPOK UTPOBBIX BUIOB
NEeATEIBHOCTH, KOTOPBIC TOMOTAI0T
bubnmorexa MOIEPKAaTh MOTHBALIMIO JETEN K
47 Crpoene atoma 4 [HOK II0JIyYCHHUIO 3HAHUH, HAJIAKUBAHHIO
https://m.edsoo.ru | HO3UTUBHBIX MEXIMYHOCTHBIX
/7f41¢97¢ OTHOILICHUI B KJIACCE, IOMOTAIOT
YCTaHOBJICHHIO T0OPOXKEeNaTebHON
aTMoc(epbl BO BpeMs ypoKa
Bu6IHoTeKa NPUMCHEHHE Ha YPOKe
K WHTEPaKTUBHBIX (opM padoThI
4.3 AToMHOE 1pOo 5 1o O0YYAKOIIMXCS: MHTEIIIEKTY ATEHBIX
https://m.edsoo.ru HTP, CTUMYTHDYIONTIX
[7f41c97¢ M03HABATENHEHYI0 MOTHBALIUIO
Hroro no paszneny 15




Pazpen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

Buomuoreka UHULIMMPOBAaHME U HOAJEpPXKKA

OK HCCIIEIOBATENIBCKOM  IESTEIbHOCTH
I HIKOJIbHUKOB B paMKax pealn3aluu
https://m.edsoo.ru | pm WHIUBUAYAIbHBIX U TPYIIOBBIX
/7f41c97¢c HCCIIEI0BATEIbCKUX IIPOEKTOB, YTO
JIacT Y4EHUKaM BO3MOXXHOCTb
npuodpectu HaBBIK
CaMOCTOSATEJIBHOIO peleHus
OneMeHTbI ACTPOHOMUH 7 1 TEOPETUYECKOH TPOOJIEMBI, HABBIK
acTpOPU3UKH TEHepHpPOBaHUS U O(GOPMIICHHA
COOCTBEHHBIX uaew, HaBBIK
YBa)KUTEIIBHOTO OTHOLIEHHA K
Yy)XUM HJesiM, O(OPMIICHHBIM B
paboTax Jpyrux HcCienoBaTesieH,
HaBBIK ITyOJMYHOTO BBICTYIUICHHS
nepexn ayIuTOpUEi,
apryMEHTHPOBAaHUSI U OTCTAMBaHUS
CBOEW TOYKH 3PEHHUS.

5.1

Hroro no pazneny 7

Pasznen 6. OBOBIIAIOIIEE TIOBTOPEHHUE

Bbubmmoreka HCIIOJIb30BaHNE BOCIIUTATEIbHBIX
OK BO3MOXKHOCTEH COJICpKAHUS
y4e0HOTr0 ImpeaMeTa 9epe3

https://m.edsoo.ru
HeMOHCTpaHI/HO O6y‘laIOHII/IMC$I

6.1 O6o061maromiee TOBTOPEHHE 4 /7f41¢97¢
- MMpUMEPOB OTBCTCTBCHHOTO,
rpaxxJaHCKOro rnoBeacHus,
MMPOSABJICHUSA YEJIOBEKOIIO0US U
JI0OpOCEpACYHOCTH
Hroro no pazneny 4
PesepBHoe Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

YVueOHUK:

Msxumes [".41., Byxosues b.b., Corckuit H.H./TITox pen. Hukonaesa B.1., [TapdenTtheBoii H.A.
®dusuka (0a30Bblil 1 npoduibHEI ypoBHH) 10 kiacc. [IpocBerienue

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://m.edsoo.ru/




