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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke 0a30BOro ypoOBHSI Ha YpPOBHE CPEIHErO
o01iero oOpazoBaHus pazpaboTaHa Ha OCHOBE MOJIOKEHUM U TpeOOBaHUI
K pe3yJapTaraM OCBOEHMS OCHOBHOW 00pa3oBaTelIbHOM MpPOrpaMMBbl,
npencrasieHHbix B ®I'OC COO, a Takxke c yuérom (denepalbHOU
paboyeil mporpaMMbl BOCIIUTAHUS U KOHLIEIIMH TPENoAaBaHus y4eOHOro
npenMera «@Puznka» B 00Opa3oBaTelIbHbIX OpraHu3auusax Poccuiickoii
®denepanuu, pean3yolUX OCHOBHbIE 00pa30BaTEIbHBIE IPOrPAMMBI.

Conmepxanue  nporpamMmbl 10 (U3MKE  HANpaBICHO  Ha
(dbopMUpOBaHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MUpa oOy4darommxcs 10—
I1 xnaccoB npu oOyueHun ux (u3uke Ha 0a30BOM ypOBHE HAa OCHOBE
CUCTEMHO-JIEATEIbHOCTHOTO  mnoaxona. IIporpamma mno  Qu3suke
coorBercTByeT  TpeboBanusiM DPI'OC COO k  miIaHUPyEMBIM
JMYHOCTHBIM, MPEAMETHBIM U METANIPEAMETHBIM pe3yjibTaraM OOy4eHHs,
a TaKK€ YYMTHIBA€T HEOOXOAMMOCTb peaM3alui MEXIPEIMETHBIX
CBsA3€ll (DM3HKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMH mpeameramu. B
HEH ONpeNeNsioTCS OCHOBHBIE L€ H3y4YeHUs (PU3MKUM Ha YpOBHE
cpeaHero oOiiero 00pa3oBaHUs, IJIAHUPYEMBbIE Ppe3ylabTaTbl OCBOCHHS
Kypca (HU3UMKH: JUYHOCTHBIE, METalpEIMETHbIE, NpeIMETHbIE (Ha
0a30BOM YpOBHE).

[Tporpamma no (pu3uke BKIOYAET:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (u3uku Ha 0a30BOM
YpPOBHE, B TOM YHCIE MPEAMETHbIE pPE3ylbTaThl IO TOJaM
oOy4eHus;

e cozepxkanue yuyeOHoro npeamera «dusnka» Mo rogam o0yyeHusl.

®du3uka Kak Hayka 0 HauOosee oOUMX 3aKOHaX MPUPOJIbL, BBICTyIas
B Ka4eCTBE y4eOHOT0 MpeaMETa B LIKOJIE, BHOCUT CYLIECTBEHHbBIN BKIIA]l B
cucteMy 3HaHUM 00 okpyxaromem mupe. IIkonbHbBII Kypc (U3HKU —
CUCTEMOOOPa3yIOIINil I €CTECTBEHHO-HAYYHBIX Y4YE€OHBIX MPEIMETOB,
MOCKOJIBbKY (PU3MUECKUE 3aKOHBI JIEKAaT B OCHOBE IPOLIECCOB U SIBIICHUI,
U3y4aeMbIX ~XHMMHEW, Ouonorued, ¢usnueckod reorpadueii u
acTpoHomuei. HMcnonb3oBaHue M aKTUBHOE NPUMEHEHHE (PUINYECKHX
3HaHHUH ONMpEENSIeT XapakTep U Pa3BUTHE Pa3HOOOPA3HbIX TEXHOJIOTHI B
cepe PHEpPreTukH, TPaHCIOpPTa, OCBOEHUS KOCMOCA, MOJYyYEeHHsI HOBBIX
MaTepuajgoB C 3aJaHHBIMU CBOWCTBAMHM M Apyrux. M3ydyenuwe ¢usuku
BHOCUT OCHOBHOM BKJaJd B (POPMUPOBAHHME €CTECTBEHHO-HAYUYHOM
KapTUHBI Mupa 0O0ydaromMxcsi, B (POPMUPOBAHHE YMEHHI MPUMEHSTH
Hay4YHbId METOJl TMO3HAaHWUS TPU  BBIIOJHEHUH HUMHU  y4eOHBIX
UCCIICIOBaHUM.

B ocHoBy Kkypca u3MKM 08 YpPOBHSL CpPEOHEro  0OIIero
o0pa3oBaHus MOJOXKEH s HJIEH, KOTOPblE MOXXHO paccMaTpHBaTh Kak
HIPUHLIUIIBI €0 TOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEH Kypc SIBISIETCS
JIOTUYECKH 3aBEPIIEHHBIM, OH COAEPKUT MaTephall U3 BCEX pa3JIeioB
(U3HMKYM, BKIIOYAET KAK BONPOCHI KIIACCHMYECKOM, TaK M COBPEMEHHOMU
(u3nKH.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEMl Marepuan Kypca
¢u3nkn 00beMHEH BOKPYr (u3nyeckux Teopuid. Begymum B Kypce
aBIgeTcsl (GOPMHUPOBAHUE NPEJCTABIECHUNA O CTPYKTYPHBIX YPOBHSX
MaTepUH, BELIECTBE U MOJIE.



Hoesa  ecymanumapuzayuu. EE€  peanuszanusi  mpenanosiaraer
UCTIOJB30BAHUE TYMAHUTAPHOTO TIOTEHIMANa (PU3UYECKONH  HAyKH,
OCMBICJIEHUE CBSI3M Pa3BUTHs (DU3UKU C PA3BUTHEM OOIIECTBA, & TAKKE C
MHUPOBO33PEHYECKUMH, HPaBCTBEHHBIMH u HKOJIOTHUECKIUMHU
npodJIeMaMH.

Hoes npuxnaonoi nanpasnennocmu. Kypc dbusuku npeanonaraert
3HAaKOMCTBO C IIUPOKHUM KPYTOM TEXHUYECKUX M TEXHOJIOTHYECKHX
NIPUIOKEHNN U3YUYECHHBIX TEOPUM U 3aKOHOB.

Hoes  skonocuzayuu  peamusyeTcss IMOCPEACTBOM  BBEACHUS
AIIEMEHTOB COJCP)KAHUS, TMOCBAMIEHHBIX HSKOJOTHYECKUM MpolieMam
COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJIOTHUH,
a TaKkke 00CYyXKJeHUsl MpoOiIeM palMOHAIBHOIO MPUPOAOIOIb30BAHUS U
AKOJIOTUYECKOM 0€30MaCHOCTH.

CTep>XKHEBBIMH 3J€MEHTaMH Kypca (U3MKH Ha YPOBHE CPEIHEro
oOmero o0pa3oBaHUs ABIAIOTCS (Pu3anyeckue Teopud (PopMUpOBaHHE
IPEJICTaBIEHUH O CTPYKType NOCTPOEHUs (PU3UUYECKOW TEOpUH, pOJIU
dyHIaMEHTANbHBIX ~ 3aKOHOB WM MPUHIMIOB B  COBPEMEHHBIX
NPEICTABICHUAX O TPUPOAC, TPaHUIAX NPUMEHUMOCTH TEOpUH, s
OTHMCAHUS €CTECTBEHHO-HAYYHBIX SIBICHUH U MPOIIECCOB).

CucTeMHO-ACSITENFHOCTHBIN TMOAX0A B Kypce (pu3mku peanmsyercs
MPEXKJIE BCEro 3a CYET OpPraHU3aAlUM IKCHEPUMEHTAIBHOU AEATEIIbHOCTH
oOyuaromuxcsi. [ns  0a3oBoro ypoBHA Kypca (U3HKM — 3TO
UCIIOJIb30BAHKE CUCTEMBI (bpoHTATBHBIX KpPaTKOBPEMEHHBIX
AKCIIEPUMEHTOB U J1A0OPATOPHBIX PabOT, KOTOpbIE B MPOrpaMMme IO
¢usnke OOBEAMHEHBI B OOIIMA CHUCOK YYEHHUYECKUX MMPAKTUYECKHX
paboT. BeineneHue B yKa3aHHOM [epedyHe JabopaTropHbIX padoT,
IPOBOIUMBIX ISl KOHTPOJSI U OLEHKH, OCYNIECTBISETCS y4aCTHUKAMU
00pa3oBaTeIbHOTO MPOIIECCa UCXOJsl U3 OCOOCHHOCTEN IMJIAHUPOBAHUS U
ocHalieHus: kabuHera ¢uiuku. IIpu 3TOM obOecmeumBaercs OBJaJCHHE
OOy4aromMMHCS ~ yMEHUSAMH TPOBOJUTH  KOCBEHHBIE  U3MEPEHMS,
UCCIIEZIOBaHUS 3aBUCHUMOCTEH (DM3MUECKHX BEJIMYMH W TOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEIOKEHHBIX TUIIOTE3.

bonbmoe  BHMMaHue  yAemse€TCs  PEIICHUI0  pacuy€THBIX |
KaueCTBEHHBIX 3anad. [Ipm 3ToM amst pacu€THBIX 3a7ad TPUOPUTETOM
SIBJISIFOTCSI 33J1a4M C SIBHO 33JIaHHOM (PU3MYECKON MOJIEIbIO, TTO3BOJISIONINE
NPUMEHATh HW3YyYEHHbIE 3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OJHOTO
paszena Kypca, TaKk W MHTETPUPYsS 3HAHUS M3 pa3HbIX paszaenoB. s
KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3a/aHUs HAa OOBICHEHUE
NpOTeKaHHs (PU3UIECKUX SBICHUI U MPOIECCOB B OKPYXKAIOIICH JKU3HHU,
TpeOyromue BbiOOpa (U3UYECKONW MOJENTU JISi CUTyallud MPAKTHKO-
OpPUEHTHPOBAHHOTO XapakTepa.

B coorBerctBun ¢ TpedoBanusimu OI'OC COO k marepuanbHO-
TEXHUYECKOMY OOECIeUeHHI0 y4eOHOro mporecca ©0a30BbI ypOBEHBb
Kypca (U3MKM Ha YpPOBHE CpPEIHEro OoOIIero oOpa30BaHMS JIOJKEH
U3y4aThCsl B YCIOBHSIX MPEIMETHOTO KaOMHeTa (PU3WKU WM B YCIOBHSIX
UHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKIIA.
B kabunere @Qusuku A0MKHO OBITH HEOOXoauMOE J1abopaTopHOE
o0opyaoBaHuE 7Sl BBIOJHEHUS YKa3aHHBIX B TporpamMMme 1mo (u3uKe
YUYEHUYECKUX MPAKTUIECKUX PabOT U JEMOHCTPAIIMOHHOE 000PYI0BaHHE.

JleMoHcTpanrioHHOe 000pyioBaHKe GOPMUPYETCS B COOTBETCTBUHU C
NPUHLUIIOM MUHUMAJTbHON JOCTAaTOYHOCTH M 00ECTIEUHBAET MOCTAHOBKY



NEPEYUCIIEHHBIX B MIpOrpaMMe 1Mo (PU3HMKe KIIIOYEBBIX AEMOHCTpPALUNA AJIs
UCCJIEIOBAaHUSl M3yYaeMbIX SBJICHUA M TMPOIECCOB, SMIIUPUUYECKUX H
(yHITaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKHUX TPUMEHEHUH.

JlaboparopHoe o0OOpyAOBaHUE Ui YUYEHUUYECKUX MPAKTUYECKUX

pabor  ¢dopmupyercs B  BHUJIE TEMaTUYECKUX  KOMIUIEKTOB H
oOecrieynBaeTcs B pacy€Te OAHOIO KOMIUIEKTa Ha JABYX OOyYarolUXCS.
Temarnyeckre KOMIUIEKTBI JIA0OPATOPHOTO 00OPYAOBAHMS JTOJIKHBI OBITh
IOCTPOEHBI Ha KOMIUIEKCHOM HMCIOJIb30BAaHUM aHAJIOTOBBIX U LU(PPOBBIX
npuOOpOB, a TaKXKe€ KOMIBIOTEPHBIX H3MEPUTENbHBIX CUCTEM B BHJIE
U (pOoBBIX J1a0OPATOPUI.

OCHOBHBIMH LEJISIMU M3y4eHUs (QU3MKUM B oOmeM oOpa3oBaHUU

SBJISIFOTCSL:

o (QopmupoBaHue HHTEpeca U CTpeMJIeHHs OOydaroluxcs K
HAayYHOMY HU3YUYEHUIO MPUPOJIbl, Pa3BUTUE UX MHTEIUIEKTYaIbHBIX
Y TBOPYECKHUX CIIOCOOHOCTEN;

e pa3BUTHE TNPEJICTABICHUNA O HAYyYHOM METOJE IO3HAHUA H
(dbopMHupOBaHUE M CCJIeI0BATEIbCKOTO OTHOULIEHUS K
OKPY>KaroUIUM SIBJICHUSIM;

e (opmMupoBaHHE HAy4YHOIO MHPOBO33PEHMSI KaK pe3yibrara
U3yYEHHUs] OCHOB CTPOCHMS Marepuu M (PyHIaMEHTaIbHBIX
3aKOHOB (DM3HKU;

o (opmupoBaHHEe YyMEHHI OOBSCHATH SIBJIEHUS C MCIOJIb30BaHUEM
(bU3MYECKUX 3HAHUI U HAyYHBIX JOKA3aTeNIbCTB;

e (opmupoBaHHE TPENCTaBICHUNA O PONAM (PUUKHU I Pa3BUTHS
JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH.

JlocTH>KeHHE 3TUX LeJed 00ecreunBaeTCsl peleHUEM CIETyOLUX

3aJlad B Ipolecce U3ydeHus: Kypca (PU3MKU Ha YPOBHE CPEIHEr0 OOIIEro
00pa3oBaHU:

e MOpUOOpPETEHHE CHUCTEMbl 3HaHMK 00 O0O0mMX (UIHIECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOpHUSAX, BKIIOYAs MEXAHHKY,
MOJIEKYJISIPHYIO (DU3UKY, 3JEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY
U DJIEMEHTHI acTPO(U3UKY;

e (opmMupoBaHHE YMEHHI NPUMEHSITh TEOPETUYECKUE 3HAHMS IS
OObsICHEHUS (DM3MUYECKHUX SIBICHUN B MPUPOAC U IS TMPUHATHUSA
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOW JKU3HU;

e OCBOEHHE CHOCOOOB pEUIEHUs pa3IMYHbIX 3aJad C SBHO
3aJlaHHOM (PU3MYECKOM MOJENblo, 3a7ay, MOAPa3yMEBAIOIINX
CaMOCTOATENIbHOE CO3JaHue (PU3NYECKON MOJEeNu, aJeKBaTHOU
YCIIOBHSIM 3aJ1a4U;

e IOHMMaHu€ (PUBHYECKUX OCHOB M MPUHIMIOB JEHCTBHUS
TEXHUYECKUX YCTPOMCTB M TEXHOJOIMYECKUX IPOLIECCOB, HX
BJIMSIHUSL HA OKPYXKAIOLIYIO CPELy;

e OBJAJCHHE METOJaMHU CaMOCTOSTEJIbHOIO IUIAHUPOBAHUS M
NpoBeleHUd  (PU3MYECKHX  HDKCIEPUMEHTOB,  aHajlu3a U
UHTEpHpeTalul HUHPOpPMALMU, OIPEACIICHUsS JTOCTOBEPHOCTU
MOJIyYEHHOI'O PE3YyJIbTara;

e CO3JAaHME YCJIOBUM Uil pa3BUTHS YMEHUH  IMPOEKTHO-
HCCIIEIOBATEIBLCKOM, TBOPUYECKOU IESTETBHOCTH.

Ha wuzyuenue ¢usuku (0a30BbId ypOBEHb) Ha YPOBHE CPEIHETO

obmrero odpazoBanusi otBoautcst 136 yacos: B 10 kimacce — 68 yacoB (2
yaca B Hezelnto), B 11 kimacce — 68 gacoB (2 yaca B HEJETIO).



[Ipennaraemslii B mporpamMme o (pu3HKe nepedeHsb J1abopaTopHbIX U
IPAKTUYECKUX PaOOT SBISETCA PEKOMEHIOBAHHBIM, YUYWUTEIb JENAET
BBIOOpD MpOBEACHUS JIaDOPATOPHBIX pPabOT M OMNBITOB € Y4YETOM

WHIMBUIYAJIBbHBIX 0COOCHHOCTEH 00yYaronnXcs.
COAEPXKXAHME OBYYEHMUSA

10 KJIACC

Pasznen 1. @®u3nka ¥ MeTOAbI HAYYHOI'O MO3HAHUA

®uzuka — Hayka O npupoae. HayudHble METOIbI NO3HAHUA
OKpyXkatouiero Mmupa. Ponb 3KcriepuMeHTa M TEOpUM B Mpolecce
NO3HAHUS IPUPOABL. DKCIIEPUMEHT B (PU3UKE.

MonenvpoBanue Qu3nyecKux SBIEHUHM M TpoueccoB. HayuHbie
runore3bl. PU3NUYECKUE 3aKOHbl W TEOpUHU. |paHULIBI NPUMEHUMOCTH
¢u3nueckux 3akoHOB. [IpuHIKIT COOTBETCTBUS.

Ponb m mecro ¢u3zuku B (GOpMHUpPOBAHMU COBPEMEHHOW HAy4YHOMU
KapTUHBI MUPA, B IPAKTUYECKON JEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele U UU(POBBIE  HU3MEPUTEIbHbIE  MPUOOPHI,
KOMITbIOTEPHBIE JaTYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JBHKEHHE. OTHOCHUTEIBHOCTh MEXaHUYECKOTO
nemxkeHus. Cucrtema orcuéra. Tpaekropusi.

[lepemerienrie, CKOpOCTh (CpeAHsii CKOPOCTb, MTHOBEHHAas
CKOPOCTb) U YCKOPEHHME MaTepuajbHON TOYKHM, MX MPOEKIHH Ha OCH
cucteMbl koopauHat. ClioKeHHE EPEMEILICHUIN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MPSMOJUHENHOE JIBUYKECHHUE.
I'paduku 3aBUCMMOCTH KOOpPAMHAT, CKOPOCTH, YCKOPEHHs, MNYTU U
NepEeMEIICHHS MaTepUualbHOM TOUKH OT BPEMEHHU.

CBoOonHOE najieHue. YCKOpeHue cBOOOAHOTO NaJcHUsI.

KpuBonuHeliHOEe ABMKEHHE. [[BMKEHHME MATEpUAIIBHOW TOYKH I10
OKPY>XKHOCTH C MOCTOSIHHOM MO MOJAYJII0 CKOPOCTBIO. YTIJIOBas CKOPOCTb,
JUHENHas CKOpOCTb. [Tepuon u yacToTa oOparieHus.
LleHTpOCTpEMUTENIBHOE YCKOPEHUE.

TexHnueckne  yCTpoHWCTBA M INPAKTUYECKOE  NPHUMEHEHUE:
CHUIOMETP, ABM)KEHHE CHAPSAIOB, LIEMTHbIE U PEMEHHBIE MEpEayu.

Jlemoncmpayuu

Mogenb cuctemMbl  OTCU€Ta, WMIUIIOCTpAlUsl KUHEMAaTH4eCKUX
XapaKTEPUCTUK JIBUXKEHHUS.

[IpeoOpa3zoBaHue  JIBMKEHMH C  MCHOJIB30BAHUEM  MPOCTHIX
MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmonenue nBuxeHus Tena, OpOIIEHHOTO MOJ YIVIOM K TOPU30HTY
Y TOPU30HTAJIBHO.

M3mepeHne yCKopeHusi CBOOOAHOTO MaJIeHUS.

HampaBnenue ckopocTH Npu ABUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomwi

M3ydyeHre HEpaBHOMEPHOTO JBMKEHHUS C LEJbIO OIpeneseHus
MTHOBEHHOW CKOPOCTH.



HccnenoBanre COOTHOMIEHUSI MEXKIY My TAMHU, IPOMIEHHBIMU TEJIOM
3a  [OCIEAOBAaTEIbHBIE  paBHbIE  IMPOMEXKYTKH  BPEMEHM  IpH
PAaBHOYCKOPEHHOM JIBM>)KEHUU C HAYAJIBHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne nBMKEHUS MAPUKA B BA3KOW JKUJIKOCTH.

N3yyenune nBmxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Mpunuun orHocutenbHocTH ['anmunes. IlepBwiit 3axkoH HproTOHA.
NuepunanbHpie CUCTEMBI OTCUETA.

Macca Ttena. Cuina. [lpunnun cynepno3unuu cui. BTopol 3akoH
Herorona s marepuasnibHOM TOukM. Tpernit 3akoH Hprorona s
MaTepUAIIbHBIX TOUEK.

3akoH BcemupHoro TaroreHus. Cuna  Tspkectu.  Ilepsad
KOCMHYECKas1 CKOPOCTb.

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

Tpenue. Buabsl TpeHus (MOKOs, CKOJIbKeHUsA, KadeHus). Cuia
TpeHus. Cyxoe TpeHue. Cuia TPEeHHUs CKOJIbKEHUS U CUJIa TPEHUS ITOKOSI.
Koadpduuuent tpenus. Cuna CONpOTHUBICHUS NpPH ABUKEHUU Tea B
KUJKOCTH WUJIU Ta3e.

[TocTynarensHOE M BpalllaTeIbHOE JBUKEHUE aOCONIOTHO TBEPAOTO
Tena.

MOMEHT CuIBl OTHOCHUTEIIBHO OCH BpameHus. llnedo cumsl.
YcnoBusi paBHOBECHS TBEPIOTO TeNa.

TexHnueckne  yCTpoWCTBA M INPAKTUYECKOE  NPHUMEHEHUE:
NOJIINITHUKHY, JABUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHepIUN.

CpaBHeHUE MAaCcC B3aUMOJICVCTBYIOIINX TE.

Bropoit 3axkon HeroToHa.

Nsmepenne cui.

Cnoxxenue cui.

3aBUCUMOCTD CHJIbI YIIPYTOCTH OT JehOopMariu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U TIAJICHUU.

CpaBHEHHE CUJI TPEHMSI TIOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBust paBHOBeCHUs TBEPIOTO Tena. BUibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

N3yuenue npmxeHust Opycka o HaKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJI yIPYTOCTH, BO3HUKAIOIIUX B
IpyKMHE U pE3MHOBOM 00paslie, OT X Ae(hOpMaLIUH.

HccnenoBanue yciioBuid paBHOBECHUS TBEPAOTO TEJA, UMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3aKoHbl COXPAHEHUSA 8 MEXAHUKE

NMnynbee MatepualibHOM TOYKHM (Tejla), CHCTEMbl MaTepUalibHbIX
TOYeK. VIMITyJIbC CWIIBI M M3MEHEHHE UMITYJIbCA Tella. 3aKOH COXPAaHEHMS
UMITyJIbCa. PEaKTUBHOE JBUKEHHE.

Pabora cuiibl. MOIIHOCTD CHJTBI.

Kunernueckass »sHeprusi wmarepuaibHOM Touku. Teopema 00
U3MEHEHUH KUHETUYECKOU SHEPIHH.

[lorenumanbHass »Heprusa. [loTeHuWanbHas BSHEPrUs  YNpyro
neopMUpOBaHHON NpyXHHBL. [loTeHIManbHast 3HEprus Teiaa BOIU3H
MOBEPXHOCTH 3EMIIH.



[loreHuManbHble W HENOTEHUUaNbHblE CHiIbl. CBA3b padOTHI
HEMOTEHIUAJIBHBIX CUJI C U3BMEHEHNEM MEXAHUYECKOM DHEPTUHM CUCTEMBI
TeJ. 3aKOH COXPaHEHUS MEXaHUYECKON DHEPIUH.

VYrpyrue u Heylpyrue CTOJIKHOBEHHS.

TexHH4uecKrne yCTpPOMCTBA M MPAKTUYECKOE NMPUMEHEHHUE: BOIOMET,
KONED, NPY>KUHHBIN UCTOJIET, IBU)KCHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE nBMXEHNE.

[Tepexoq NOTEHUIMATBHON SHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3yuyenre aOCONIOTHO HEYNpPyroro yzaapa ¢ TOMOIIbIO JBYX
OJIMHAKOBBIX HUTSHBIX MAasTHUKOB.

HccnenoBanue cBA3M pabOThl CHIIbI C U3MEHEHHEM MEXaHUYeCKOU
SHEPI'uM Tela Ha IPUMEPE PACTSHKEHUS PE3UHOBOTO KTy Ta.

Pasnen 3. MojiekyasipHas (pu3uka ¥ TepMOAUHAMHUKA

Tema 1. Ochogbl MoneKynapHoO-KUHEMUYeCKoll meopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUU M X
onbITHOE 0OoCcHOBaHUE. bpoyHoBckoe aBuwxkenue. uddysus. Xapakrep
JBUKEHUST M B3aMMOJCHCTBUS YacCTUL[ BellecTBa. MoJenu CTPOCHHUS
ra3oB, KUJKOCTEH U TBEPIBIX TEN U OObSCHEHHE CBOMCTB BEUIECTBA Ha
OCHOBE JTHX Mozjener. Macca u pasMepbl Monekyd. KommuecTBo
Beulectna. [locrosiHnas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa um €€ wusMepenue. [llkama
temneparyp Llenbcusi.

Mopens uneanbHoro rasa. OCHOBHOE YpPaBHEHHUE MOJEKYISIPHO-
KMHETHUYECKOM TEOpUH HJICATIbHOTO Ta3a. AOCONIIOTHAs TeMIleparypa Kak
Mepa CpeJHEd KUHETUYECKOM 3HEPruu TEIUIOBOIO JBMKEHHUS YaCTHIL
raza. lllkana temneparyp KenbBuHa. ['a30Bble 3aKOHBI. YpaBHEHHUE
Menneneesa—Knanenpona. 3akon /lanprona. M3omnponeccsl B uacaaIbHOM
ra3e¢ C IIOCTOSHHBIM  KOJIMYECTBOM  BemiecTBa. ['paduueckoe
IpeJICTaBIIEHUE U30ITPOLIECCOB: U30TEpMa, N30X0pa, n300apa.

TexHnueckne  yCTpOWCTBA M INPAKTUYECKOE  NPHUMEHEHUE:
TEPMOMETP, OapoOMeETp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE  BEIIECTBA,
(dotorpadun MOIEKYI OPraHMUYECKUX COCIUHEHUM.

OnbIThl 10 U PY3UH )KUJIKOCTEN U Ta30B.

Moienb OGpOyHOBCKOTO ABUKEHUS.

Mopens onbita LlTepHa.

OnbIThl, JOKa3bIBAIOIIUE CYLIECTBOBAHHWE MEXMOJEKYISIPHOTO
B3aUMO/ICHCTBHS.

Mogenb, WUTIOCTpUpYIOIIAasi MPUPOAY JAABICHUS Ta3a HAa CTEHKU
cocyna.

OnpIThl, WUIIOCTPUPYIOLIME YPAaBHEHHE COCTOSHUS HIEATbHOTO
ra3a, u30IpOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomuwi

Onpenenenne Maccel BO3AyXa B KIIACCHOM KOMHAare Ha OCHOBE
u3MepeHuit 00bEMa KOMHATBI, JABJICHUS U TEMIIEPATYPbI BO3/4yXa B HEM.



HccnenoBanne 3aBUCUMOCTM MEXAYy IapamMeTpamMu COCTOSHUSA
pa3pexeHHOro rasa.

Tema 2. Ocnoebl mepmoOuHamuku

TepMoanHaMuueckas cucreMa. BuyTtpennss JHEprus
TEPMOJIMHAMUYECKON CHUCTEMBI U crocoObl €€ u3MeHeHus. KomuuecTBo
TEIJIOTl U paboTa. BHyTpeHHssi 3HEpPrusi OJNHOATOMHOIO HJEajJIbHOIO
ra3za. Buzasl Termonepenaun: TEmIONPOBOAHOCTb, KOHBEKIUS, U3IIyYEHHE.
VYnenbHas  TEMIOEMKOCTH  BewiecTBa. KoanyecTBO  TEIJIOTHI  MpHU
Teruionepeaaye.

[Tonstue 06  agmabarHom  mpouecce.  IlepBbii  3akoH
TepMoAMHaMuKU. IIpuMeHeHre nepBOro 3akoHa TEPMOJUHAMUKH K
u3onpoieccam. [ papuyeckas unteprperanus paboThl rasa.

Bropoii 3akoH TepmoguHamuku. HeoOparumocTh MpolLEcCOB B
IpUpOJIE.

TennoBele MamuHbl. [IpyHUMNBI JAEHCTBUS TEMJIOBBIX MAIIIMH.
[IpeoOpa3zoBanusi »HEprud B TEINIOBbIX MamuHax. Koadpduumenrt
NOJIE3HOTO  JAeucTBhs  TeruoBod wmamuebl. [ukn Kapno wu  ero
KOO(P(GUIIMEHT TMOJE3HOr0  JICUCTBUA.  DKOJIOTMYECKHE  MPOOIEMBbI
TEIJI03HEPIeTUKH.

TexHu4yeckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHE: IBUTATEIb
BHYTPEHHETO CrOpaHus, ObITOBOI XOJOUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW SHEPrHM Teja IMPU COBEPUICHUU PAOOTHI:
BbUIET MpOOKM M3 OyTbUIKM TOJ JACHCTBHEM CKAaroro BO3/AyXa,
HarpeBaHue d3(upa B  JAaTyHHOW  TpyOke  myTéM  TpeHus
(BUCOIEMOHCTpALIMS ).

M3MeHeHre BHYTPEHHEW HSHepruu (Temmeparypbl) Tena Mpu
Teruionepeaaye.

OmnbIT 0 aAKabaTHOMY PaCIIMPEHUIO BO31yXa (OMBIT C BO3IYIIHBIM
OTHUBOM).

Mogenu napoBoil TypOWHBI, JBUTAaTeNii BHYTPEHHETO CrOPAHMS,
PEaKTUBHOTO JIBUTATEJIA.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

N3mepenne ynenbHOM TENI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanua eeujecmea. Dazoevie nepexoonl

[TapooOpa3oBanre u KoHAeHcauus. McmapeHue H  KHUIICHHE.
AOcontoTHas 1 OTHOCHTEJbHAS BIIAXKHOCTh BO3ayXa. HachleHHbIl nap.
VnenpHas Temiora mNapooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEPATyphI
KUIIEHMSI OT JABJICHHUS.

Teépnoe Teno. Kpucraminueckue u amopdusie Tesna. AHU30TpONuUs
CBOMCTB KpuCTauIoB. JKunkue xpuctaibl. COBpEMEHHBIE MaTepHAIbI.
[InaBnenre M KpuUCTAUIM3aUMsA. YeJIbHAs TEIUIOTA  IUIABJICHHUS.
CyOnumarusi.

YpaBHEeHUE TEIJIOBOTO OajiaHca.

TexHu4yeckue yCcTpocTBa U MPAKTHYECKOE TPUMEHEHUE: TUTPOMETP
U TICUXPOMETpP, KaJOPUMETpP, TEXHOJIOIMHM TOJIYyYEHUS COBPEMEHHBIX
MaTepuaoB, B TOM YKCII€ HAHOMAaTepUaaoB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiCTBa HACHIIICHHBIX MMAPOB.

Kunenvie npyu noHM>KEHHOM JaBICHHH.

CnocoObl U3MEpPEHUS BIAXKHOCTH.



HaGntonenue HarpeBaHusi ¥ IUIABICHUS  KPUCTAUIMYECKOTO
BELIECTBA.

JleMOoHCTpaLusi KpUCTAILIOB.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

N3mepeHne OTHOCUTEIHLHON BIAXXHOCTU BO3/1yXa.

Pa3znea 4. DiieKTpoAMHAMHKA
Tema 1. Inexmpocmamuxa
ONeKTpu3anus  Tel.  OJEeKTpuueckud  3apsaa.  JBa  Buaa

EKTPUUECKUX 3aps10B. [IpoBogHUKH, TUBJIIEKTPUKH U
HOJYTIPOBOJAHUKH. 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsija.
B3anmonericteue 3apsIIOB. 3aKoH Kynona. Toueunslit

JNEKTPUYECKUN  3apsaa.  OJnekrpudeckoe mnoisie.  Hampssk€HHOCTH
AJIeKTpUUYecKoro nosis. [IpuHuun cynepno3suuuu 3JIeKTPUUYECKUX MOIEH.
JInHuYM HaNpPsS>KEHHOCTHU AIIEKTPUYECKOTO MOJIS.

Pabora cun snekrpoctarudyeckoro moss. I[loreHnman. Pa3zHocTh
NOTeHUHANIOB. [IpOBOAHUKY U TUAIEKTPUKH B AJIEKTPOCTATUYECKOM I10JIE.
JluanexTpuyeckass IPOHULAEMOCTb.

OnekTpoéMKOCTh.  KonaeHcarop.  DNEKTPOEMKOCTh  IUIOCKOTO
KOHJEHCATOpa. DHEPTHUsl 3aPSYKEHHOIO KOHAEHCATOPA.

TexHnueckne  yCTpOWCTBA M MNPAKTUYECKOE  NPHUMEHEHUE:
ANIEKTPOCKOI, IEKTPOMETP, AIEKTPOCTATUUECKAS 3allIUTa, 3a3€MIICHUE
AIIEKTPONPUOOPOB, KOHAECHCATOpP, KOMMPOBAJIBHBIA anmapar, CTpyHHBIHI
OPUHTEDP.

Jlemoncmpayuu

YCTpOUCTBO M IPUHLMII JEUCTBUS AEKTPOMETPA.

B3auMmopeiicTBue Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TTOJIE 3APSIKEHHBIX TEI.

[TpOBOAHUKY B 3IEKTPOCTATUYECKOM IOJIE.

DIIEKTPOCTATUYECKAs 3aUTA.

JIMDIEKTPUKH B DIIEKTPOCTATHYECKOM TIOJIE.

3aBUCHUMOCTh  JJEKTPOEMKOCTH  IUIOCKOIO  KOHJEHcAaropa  OT
IUIO[AAN [UIACTUH, PACCTOSHUS MEXAYy HUMU U JIU3JIEKTPUYECKOU
IPOHULIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCATOpa.

Yuenuueckuii sxcnepumenm, nabopamopHie pabomuwl

N3mepenue aeKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosannwtii 3nekmpuueckuit mox. Toku 6 paznuunuix
cpeoax

ONEKTPUYECKUM TOK. YCIOBHUS CYyIIECTBOBAHUSA JJIEKTPUYECKOIO
Toka. Mctounnku Toka. Cuna toka. [IoCTOSIHHBIN TOK.

Hanpsxenne. 3akon OMa 1151 y4acTKa LETIH.

DIIEKTPUUYECKOE  COMPOTHUBJIEHUE.  YIEIIBHOE  CONPOTHUBIICHUE
BenlecTBa. llocnenoBarenbHoe, mapauieIbHOE, CMEIIAHHOE COECIMHEHUE
IPOBOJAHHUKOB.

Pabora snekrpuueckoro toka. 3akoH [[xoymns—JIlenuna. MomHocCTh
MEKTPUYECKOTO TOKA.

DNEKTPOABUKYILAS CUJIA U BHYTPEHHEE CONPOTHBICHUE NCTOYHUKA
Toka. 3akoH Owma Juisi TOJHOM (3aMKHYTOM) 3JIEKTPUYECKOM LIeTH.
Koporkoe 3ambikanue.



ONEKTPOHHAsI IMPOBOJMMOCTb TBEPIABIX METAIIOB. 3aBHUCUMOCTH
CONIPOTHBIICHUS] METAJJIOB OT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIEKTPUYECKHUN TOK B BaKyyMe. CBOMCTBA ANEKTPOHHBIX ITyYKOB.

[TonynpoBoguuku. CoOCTBEHHass M MNpPUMECHas MPOBOJUMOCTD
noJynpoBOoHUKOB. CBoMicTtBa p-—n-nepexona. [lomynpoBogHUKOBBIE
npuOOPBHL.

ONEKTPUYECKU TOK B pPACTBOpPaXx M pacIulaBax dJIEKTPOJIUTOB.
DIEKTPOIUTHYECKAS JUCCOUMALINSL. DIEKTPOIINS.

DJIEKTpUYECKHI  TOK B rasax. CamocrosATeNbHBIN U
HECAMOCTOATENbHBIN pa3psaa. Monnus. [1na3ma.

TexHnueckne  yCTpoWCTBA M INPAKTUYECKOE  NPHUMEHEHUE:
aMIIepMeETp, BOJIETMETD, peocrar, VCTOYHUKU TOKa,
AJIEKTPOHArPEBATEIbHbBIE TMPUOOPHI, AIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTUBJIEHUS, BAaKyyMHBbIM JHOJ, TEPMHUCTOPbl H
(oTOpe3nCTOPHI, NOTYNPOBOJHUKOBBIN 1IN0/, TAIbBAHHUKA.

Jlemoncmpayuu

N3mepeHue cuibl TOKa U HAPSKEHUS.

3aBUCUMOCTh CONPOTUBIIEHUS LMJIMHIPUYECKUX MPOBOAHUKOB OT
JUITMHBI, TUTOLIAJAN IOTIEPEYHOI0 CEYEHUS U MaTepralIa.

CmenanHoe COeAMHEHNE TPOBOIHUKOB.

[Ipsamoe  wm3mepeHue  dneKkTpoABMKyllen  cwibl.  Koporkoe
3aMBIKAHUE TAJBBAHWYECKOIO JJIEMEHTA M OLEHKA BHYTPEHHETO
CONIPOTHBIICHHUS.

3aBUCHUMOCTb COIIPOTHBIICHUSI METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE AIIEKTPOJIUTOB.

HckpoBoit paspsa M IpOBOAMMOCTD BO3AYXa.

OnHOCTOPOHHSIS TPOBOAMMOCTD THOAA.

Yuenuueckuii sxcnepumenm, 1abopamoprvie pabomoi

N3yueHne cMenaHHOTO COEAMHEHNS PE3UCTOPOB.

N3mepenne 3reKTpOABMKYLIEM CHIIBI MCTOYHHMKA TOKA M €ro
BHYTPEHHETO COIPOTUBIICHUS.

Habmntonenue snexrpomnusa.

Me:knpeaMeTHbIE CBSI3H

N3yuenne kypca ¢usuku ©Oa3zoBoro ypoBHa B 10 kiacce
OCYIIECTBISAETCS ¢ YUYETOM CONEPIKATEIBHBIX MEKIIPEAMETHBIX CBSI3EU C
KypcamMH MareMaTuKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nonsamusl, CBSI3aHHbIE C HM3YYEHHUEM METOJOB
HAy4YHOTO IO3HAHMS: SBJIEHWE, HAay4yHBIM (akT, runores3a, (usnveckas
BEJIMYMHA, 3aKOH, TEOpHs, HAOIIOIEHHUE, IKCIEPUMEHT, MOAEINPOBAHUE,
MOJIEJIb, U3MEPEHUE.

Mamemamuxka: pelieHue CUCTEMbl YpaBHEHUM, TMHEHHAs (QyHKIUS,
napabona, runepbona, ux rpaukud U CBOMCTBA, TPUTOHOMETPUUYECKUE
(YHKOMU:  CUHYC, KOCHUHYC, TaHI€HC, KOTAHI€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M HMX MPOEKIHH Ha OCH
KOOPIMHAT, CIIOKEHNE BEKTOPOB.

buonozusn: mexanudueckoe JBUKEHUE B KUBOW mpupone, 1updysus,
OCMOC, TEIUIOOOMEH JKMBBIX OPraHU3MOB (BHUIbI TEIUIONEPENAYH,
TEIJIOBOE PABHOBECHE), JIIEKTPUUECKHE SIBICHUSI B )KMBOU MPUPOJE.

Xumus: JUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE AarOMOB H
MOJIEKYJ, MOJIb BELIECTBA, MOJIIPHAs Macca, TEIUIOBBIE CBOWCTBA



TBEPABIX TEJ, JKUJIKOCTEW M ra3oB, DIEKTPUUYECKUE CBOMCTBA METAIUIOB,
EKTPOJIIUTHYECKAS TUCCOUNALINS, TAIIbBAHUKA.

l'eocpaghus: BnaxXxHOCTb BO3yXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHME JBUXKEHUH C  HCIIOJIB30BAHUEM
MEXaHU3MOB, YYET TPEHUS B TEXHUKE, IMOAIIMITHUKH, HCIOJIb30BAHUE
3aKOHA COXPAHEHMsSI MUMIYJIbCa B TEXHHUKE (pakera, BOIOMET U JIpyrue),
JBUTAaTellb BHYTPEHHETO CrOpaHus, mapoBasg TypOuHa, OBITOBOM
XOJOAWIBHUK, KOHJIWIMOHEDP, TEXHOJOTMH TOJYy4YEHUSI COBPEMEHHBIX
MarepuaioB, B TOM 4YHCJIE HAHOMAarepuajaoB, W HAHOTEXHOJIOTHUH,
ANIEKTPOCTATUYECKAs 3allUTa, 3a3€MJIEHHE IEKTPONPUOOPOB, KCEPOKC,
CTPYWHBIN IIPUHTED, IEKTPOHATPEBATEIIbHbIE npuoOopkI,
AJIEKTPOOCBETUTENBHBIE PUOOPHI, ralbBaHUKA.



IINIAHUPYEMBIE PE3VYJ/IBTATBI OCBOEHUWSA ITPOI'PAMMBI
HO ®UBUKE HA YPOBHE CPEJHEI'O OBHLIETO
OBPA3OBAHMUSA

OcBoenne yueOHOro mnpenMera «Dusnka» Ha ypOBHE CpPEAHETO
obmiero oOpa3zoBaHusi (0a30BbIA  YpPOBEHb) JOJKHO 0OECHEUYUTh
JOCTHKEHHE CIEAYIOUINX JUUHOCTHBIX, METAIPEIMETHBIX U MPEAMETHBIX
00pa3oBaTeNbHbIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3VYJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS yUeOHOTO npeameTa «Du3nkay
JOJDKHBI ~ OTpakaTb TOTOBHOCTb W CIIOCOOHOCTh  OOyYarolIuxcs
PYKOBOJICTBOBAThCS C(HOPMHUPOBAHHON BHYTPEHHEW MO3UIIMEN JTMYHOCTH,
CUCTEMOW LEHHOCTHBIX OPHUEHTALMW, [O3UTUBHBIX BHYTPEHHUX
yOexeHu, COOTBETCTBYIOIIUX TPaaULIIOHHBIM LHEHHOCTSIM
POCCHUICKOTO 00IIEeCTBa, PACHIUPEHHE S>KU3HEHHOTO OIbITa M OIbITa
NEATEIbHOCTH B TMPOLECCE peaiu3alid OCHOBHBIX HAalpaBICHUN
BOCIIMTATEJIbHOW I€SITEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kaaHCKOr0 BOCTIUTAHUSA:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON TMO3UIIMK OOYYaIOIIErocs Kak
AKTUBHOTO U OTBETCTBEHHOTO 4YJI€HA POCCUHUCKOTO OOIIECTRA;

MPUHATHE TPATUIUOHHBIX O0IIEYEIOBEYECKUX TYMAHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTE;

TOTOBHOCTh BECTH COBMECTHYIO [€ATEJIbHOCTh B HMHTEpEcax
rpaXXJaHCKOro  0OIIecTBa, y4YacTBOBaTb B  CAMOYMPAaBICHUU B
o0pa3oBaTesIbHON OpraHU3aIINH;

YMEHHUE B3aUMOJEHCTBOBATh C COIMAJIbHBIMA HWHCTUTYTaMH B
COOTBETCTBHH C UX (DYHKIIMAMH U Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTapPHOU W BOJIOHTEPCKOM IESTENBHOCTH;

2) NaTpMOTHYECKOr0 BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh POCCHMCKOW TPAKJAHCKOM HJIEHTUYHOCTH,
NaTpUOTU3MA;

LHEHHOCTHOE  OTHOLIEHWE K  TOCYJApCTBEHHBIM  CHMBOJIAM,
JTOCTH>KEHUSIM POCCUUCKUX YUEHBIX B 00IaCTH (PU3UKHU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUA:

c(hOpMHPOBAHHOCT,  HPABCTBEHHOTO  CO3HAHUSA,  ATHUYECKOTO
MOBEJICHNS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W TPUHUMAaTh OCO3HAHHbBIC
pEelIEHUs, OPUEHTHUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH, B TOM YHUCJIE B JEATEIHOCTH YUYEHOTO;

OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOWYUBOTO OYIyIIEro;

4) 3CTETU4€eCKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKIKOYAs 3CTETHKY HAy4YHOTO
TBOPYECTBA, MPUCYIIETO HU3HUECKON HAYKE;

5) Tpy#nOBOIO BOCIMTAHUSA:

UHTEPEC K paziuyHbIM cepaM npodhecCHOHATBEHON JCSTEIbHOCTH,
B TOM YHCJIE CBSI3aHHBIM C (DU3UKOM W TEXHUKOM, yMEHHE COBEpIIATh
OCO3HAHHBIM  BbIOOp  Oyaymiedt mpodeccun U pealn30BBIBATH
COOCTBEHHBIC KU3HECHHbIC TIUIAHbI;



TOTOBHOCTh U CIMIOCOOHOCTh K OOPa30BaHUIO U CaMOOOPa30BAHUIO B
oOnacTv (U3KMKHU Ha NPOTSHKEHUH BCEH )KU3HU;

6) 3K0J10rM4eCKOro BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JIKOJIOTMYECKOM  KYJIBTYpbl,  OCO3HaHHUE
100AJIBHOTO XapaKTepa SKOJIOTHYECKUX NpodIieMm;

IJIAHUPOBAHUE U OCYILECTBICHUE JICCTBUI B OKPYXAIOUIEH Cpele
Ha OCHOBE 3HAHUS IIeJiel YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA,;

paciiMpeHne OnbiTa ASSITENFHOCTH SKOJOTHIECKON HAPABICHHOCTH
HA OCHOBE MMEIOIINXCS 3HAHWUM 10 (DU3HKE;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

c(hOpMUPOBAHHOCTH MHUPOBO33pPEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS (U3HUCCKON HAYKH;

OCO3HAaHWE IICHHOCTH HAy4YHOW JIEATeTbHOCTH, TOTOBHOCTH B
mporecce  u3ydYeHHs  (U3UKA  OCYIICCTBIATH  MPOCKTHYHD U
UCCIIEIOBATEIIbCKYIO ICITEIbHOCTh MHIUBUTYJIBHO U B TPYTIIIE.

METAINIPEIMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTe/ibHbIe YHUBEPCAJIbHbIE YYeOHbIE 1eCTBHS
ba3zoBble Jloruyeckue a1efcTBUS:

CaMOCTOSITENIbHO (POPMYIUPOBaTh W aKTyallM3UpPOBATh MNpPOOIIEMY,
paccMarpuBarh €€ BCECTOPOHHE;

ONPENENATh ENH NESITEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUU
UX JTOCTH)KCHUS;

BBISIBJIAITH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B PaCCMATPUBAEMBIX
(bUBUYECKUX SIBICHUSX;

pa3pabaThiBaTh IUJIaH pEHICHUs MpoOJeMbl € YYETOM aHaIu3a
MMEIOIIUXCSI MAaTepUANIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTUBBI B JEATEIBHOCTh, OLIEHHBATh COOTBETCTBUE
PE3YJIBTATOB EJSAM, OIIEHUBATh PUCKHU MOCIEACTBUN IEATEIIbHOCTH;

KOOPJMHUPOBATh U BBHIMOJHATH PabOTy B YCJIOBHUSIX PEAbHOIO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KpPEaTMBHOE MBIIUICHUE TPU PEIICHUU KU3HEHHBIX
npooJIEeM.
ba3oBble ncciienoBarejibckme JAeiCTBUS:

BJIAJIETh HAYyYHOW TEPMUHOJOTHUEH, KITIOYEBBIMU TOHSITUSIMU U
MeTonaMu (PU3UYECKON HAyKU;

BJIAJIETh HABBIKAMHU Yy4E€OHO-UCCIEIOBATENILCKOM U MPOEKTHOU
NEATeNIbHOCTH B 00JacTh (DU3MKHU, CIOCOOHOCTHIO M TOTOBHOCTBHIO K
CaMOCTOSITEIbHOMY TOUCKY METOJIOB peIIeHUsT 3ajad (U3UYECKOTro
COJIepKaHUsl, MPUMEHEHHUIO PA3TUYHBIX METOI0B MO3HAHMS;

BJIAJICTh BUJIAMH JICATEIIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUSI, €r0
UHTEpIIpETalUi, NPEeoOpPa30BaAHUI0O M MPUMEHEHUI0O B  Pa3IMYHbBIX
y4EOHBIX CUTYallMsIX, B TOM YHCJIE€ MPU CO3JaHUU YUEOHBIX MPOEKTOB B
o0nacTv (pU3UKH;

BBISIBIIATh TPUYUHHO-CIICJACTBEHHBIE CBSI3U W aAKTyaJIUu3UpPOBATH
3a/1ayy, BBIJBUTATh TUIIOTE3y €€ pElIeHUs, HAXOAUTh apTryMEHTHI IS
JI0OKa3aTelibCTBA CBOMX YTBEPXKACHUH, 3a7aBaTh MapamMeTphbl U KPUTEPUU
penieHus;



aHAJIM3UPOBATh IMOJyYCHHbIE B XOJE€ PEUICHUS 3aJayd pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHUE
B HOBBIX yCIJIOBHUSIX;

CTaBUTb M (opMynupoBarb  COOCTBEHHbIE  3aJa4yd B
o0pa3oBaTebHON JEATENBHOCTH, B TOM YHCIIE IPU U3YyUEHUHU (DU3UKU;

JaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, OLI€EHUBaTh MPUOOPETEHHBIM
OIIBIT;

YMETh MEPEHOCUTh 3HAaHUA MO (PU3MKE B MPAKTHYECKYIO 00JIaCTh
KU3ZHEJIEATEITbHOCTH;

YMETh UHTETPUPOBATH 3HAHMS U3 PA3HBIX MTPEIMETHBIX 00JIacTel;

BBIIBUT'aTh HOBBIE MJIEU, MpEIJIaraTb OPUTMHAJIbHBIE MOAXOIbI U
peLieHus;

CTaBUTh NPOOJIEMbl M 3aJlaud, JOMYCKAIOLIME AallbTepHATUBHbBIC
peuieHus.

PabGora c undgopmanuei:

BJaJ€Th HAaBBIKAMM MOJy4YeHUS HMHPOpMauuu  (HU3UUYECKOTO
COJEP)KaHMSI U3 MCTOYHMKOB  Pa3HbIX THUIIOB, CAMOCTOSITEIBHO
OCYLIECTBIISATh TIOMCK, aHalu3, CUCTEMATH3alUI0 W HHTEPIPETALHIO
uH(OPMALIMK PA3IMYHBIX BUJIOB U (POPM IMPEICTABIICHHUS;

OLICHUBATh JIOCTOBEPHOCTh UH(OpMALUY;

UCIIOJIb30BaTh CPEACTBa MH(POPMALIMOHHBIX U KOMMYHUKalIMOHHBIX
TEXHOJIOTMH B  PEHIEHUH KOTHUTHUBHBIX, KOMMYHHMKaTHBHBIX H
OpraHU3allMOHHBIX 3a/Ja4 C COOJIIOJEHUEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKU O€30IaCHOCTH, THIHEHBI, PECYypCOCOEpEKeHUs, MPaBOBBIX H
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON O€30MacHOCTH;

co3laBaThb TEKCTbl (PU3UYECKOTO COAEpPXKAHUS B  PA3IMUYHBIX
dopmMarax ¢ yyéToM Ha3Ha4eHUs MHQOpPMALMU U LEIEBOU ayIUTOPUH,
BbIOMpas ONTUMAIbHYIO (POPMY IPEICTABICHUS U BU3yaTIU3aLUU.

KoMMyHMKAaTHBHBIEC YHUBePCadbHbIe Y4eOHblIe 1elCTBUA:

OCYLIECTBIISATh OOIIEHHE HAa YpOKax (U3MKH U BO BHEYPOUYHOM
NEeSATENbHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(IMKTHBIX CHUTyallMil U CMAr4arb
KOH(JIUKTBI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3pEHHUS C
UCIIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB;

NOHUMAaThb W  MCIOJb30BaTh MPEUMYLIECTBA KOMaHIHOM U
UHAUBUIYaJIbHON paboThI;

BbIOMpATh TEMAaTUKy W METOJbl COBMECTHBIX IEHCTBUU C Y4YETOM
0o0LIMX MHTEPECOB U BOBMOXKHOCTEH KaXKJI0TO YJIeHA KOJUIEKTHBA,;

OPUHUMATh 1I€JIM COBMECTHOW JI€ATENbHOCTH, OPraHU30BbIBATh U
KOOPAMHHUPOBATh JEUCTBUS MO €€ JOCTHKEHHIO: COCTaBJIATh IUIaH
JNEUCTBUM, paclpenensitb poiad ¢ YYETOM MHEHUH YYacTHHUKOB,
00CyKJ1aTh pe3yJbTaThl COBMECTHOM PabOThI;

OLICHUBATh Ka4€CTBO CBOETO BKJIA/Ia U KaXKJI0T0 YYaCTHUKA KOMaHbl
B OOLLIMI pe3ysbTar Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeyiaratb HOBbI€ IPOEKTHI, OLEHUBATH UJIEH C MO3UIIMN HOBU3HBI,
OpUTMHATBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYLIECTBIISAITh ~ MO3UTHUBHOE  CTPAaTerMyeckoe IOBEACHUE B
Pa3IMYHBIX CUTyalUsX, MPOSBISATH TBOPUYECTBO M BOOOpakeHUE, ObITh
UHULMATUBHBIM.



PeryasitTuBHbIe yHUBepPcaJbHbIEe YUeOHbIE 1eiicTBUS
Camoopranuszanusi:

CaMOCTOSITENIbHO OCYILECTBIIATh MO3HABATENbHYIO JESATEIBHOCTh B
oOnact (U3MKK M aCTPOHOMHH, BBISBISATH MNPOOJIEMBI, CTaBUTh U
dbopMynpoBaTh COOCTBEHHBIC 3a]1aUH;

CaMOCTOSATENIbHO COCTaBJSATh IUIAH pELIEHUsT pacyE€THBIX U
KaueCTBEHHBIX 3a/1a4, [1JIaH BBIIIOJHEHUS TPAKTUYECKON pabOThI C yUETOM
UMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BOBMOXHOCTEU U MPETIOUYTCHUMH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paclIMpATh pPAMKUM Y4eOHOro IMpeAMeTa Ha OCHOBE JIMYHBIX
IPEATIOYTEHN;

JIeJIaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILECHUE;

OLICHUBATh NPUOOPETEHHBIN OIIbIT;

crocoOCTBOBAaTh (POPMUPOBAHUIO M MPOSIBICHUIO SPYAHULHMH B
oOnactv (HU3MKH, TMOCTOSSHHO TOBBIIIATh CBOW OOpa30BaTENIbHBIA U
KyJBTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJIBbHBI MHTEJJIEKT:

JaBaThb OLICHKY HOBBIM CHUTyalUsIM, BHOCHTb KOPPEKTUBHI B
JEeSATENbHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YJIbTATOB LIETISIM;

BJIa/IETh HABBIKAMHU IIO3HABATEIBHOW pe(rIeKkcuu Kak OCO3HaHUs
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MIPOLIECCOB, UX PE3YJIBTATOB U
OCHOBaHMI;

UCIIOJIb30BaTh MPUEMBI peIeKCuu JUIsl OLEHKU CUTyaluH, BbIOOpa
BEPHOIO PEIICHMUS;

YMETh OLICHUBATh PUCKH M CBOEBPEMEHHO NMPUHUMAThH PEIICHHS IO
UX CHHKEHUIO;

IPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHAJIU3€ PE3yJIbTaTOB
NEeSATENbHOCTH;

OpUHUMATh ceOs, TOHUMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHAJIU3€ PE3yJIbTaTOB
NEeSATENbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLIMOKHU.

B mpouecce noCTMXKEHUS JUYHOCTHBIX PpE3YJIBTATOB OCBOEHUS
nporpaMmMmbl Mo (U3UKE IJI YPOBHS CpPEAHEro oO0Iiero oOpa3oBaHUs Y
0o0Oyyaroluxcsi  COBEPIIEHCTBYETCS  AMOIMOHAJIBHBIA  WHTEJUIEKT,
npenoiaraouii copMUPOBAHHOCTB:

CaMOCO3HaHHUs, BKJIIOYAIOIIETO0 CHOCOOHOCTh IOHUMAaTh CBOE
SMOILIMOHAJILHOE  COCTOSIHME,  BHMJIETh  HANpPAaBICHUS  Pa3BUTHUS
CcOOCTBEHHOM AMOIIMOHANILHOM C(epbl, ObITh YBEPEHHBIM B CE0E;

CaMOpEryJupOBaHMsl,  BKJIIOYAIOUIEIO  CaMOKOHTPOJIb, YMEHHE
OPUHUMAaTh OTBETCTBEHHOCTh 3a CBOE IOBEJIEHUE, CIHOCOOHOCTH
aJanTHPOBATHCS K AMOLIMOHAJIBHBIM U3MEHEHUSIM U MPOSIBISTH THOKOCTb,
OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMH, BKJIIOYAIOIIEH CTPEMIIEHUE K JIOCTHKEHUIO
HeIM M YCIEXy, ONTHMH3M, WHULUMATUBHOCTb, YMEHHUE JENCTBOBATH
UCXOJIS U3 CBOUX BO3MOYKHOCTEH;

SMIATHH, BKIIOYAIOUIEH CIIOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE
COCTOSIHUE JIPYTHMX, YYHUTBIBATh €r0 IpPU OCYIUECTBIECHUU OOIIEHHUS,
CIIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;



COIIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH BBICTpamBaTh
OTHOILICHUSI C JAPYTUMHU JIIOJbMHU, 3a00TUTHCS, MPOSIBISATH HUHTEPEC U
paspeiiarb KOH(IUKTHI.

IHNPEJMETHBIE PE3YJ/IBTATBI

K xoHmy oOyuenuss B 10 kjacce NpeaMETHbIE pe3yJbTaTbl Ha
0a30BOM YPOBHE JIOJIKHBI OTpakarb CPOPMUPOBAHHOCTh Y OOYyHArOIIUXCS
YMEHUI:

JNEMOHCTPUPOBaTh Ha NpPHUMEpPAaxX poJib U MeCcTo (U3MKH B
(GOpMHUpPOBaHUU COBPEMEHHOM HAay4YHOM KapTHHbBI MHUpPA, B Pa3BUTUHU
COBPEMEHHOW TEXHUKH M TEXHOJOTMH, B NMPAKTUYECKOM AEATEIBHOCTH
JIIOCH;

YUUTBHIBaTh TPAHUIBl NPUMEHEHUS M3YYEHHBIX (U3UYECKUX
MoOJIeeil: MarepuaibHas TOYKa, WHEpUUaJIbHAs CUCTEMA OTCYETa,
a0COJIOTHO TBEPAOE TENO, HACATBbHBIA a3, MOJEIN CTPOEHUS Ta3oB,
KUJAKOCTEW W TBEPABIX TEJ, TOYEUHBIM OJIIEKTPUYECKUM 3apsj IpU
penieHny (pU3NUeCcKux 3a/1ay;

pacro3HaBaTh (pu3nUecKue sIBJICHUSA (MPOIECChl) U OOBSICHSITH UX Ha
OCHOBE 3aKOHOB MEXAaHUKH, MOJIEKYJIAPHO-KUHETUYECKOM TEOpHH
CTPOCHMsSI  BEIIECTBA W  JJIEKTPOAMHAMHUKUA:  pPAaBHOMEPHOE  H
PaBHOYCKOPEHHOE MPSIMOINHEIHOE IBIXCHUE, CBOOOLHOC IMAJCHHUE Tel,
ABIKCHHC [0 OKPYXKHOCTH, HHEPLHs, B3aHMOACICTBUE Tell, I[I/I(I)(l)YSI/I}I
OpOYHOBCKO€ JIBHJKEHHE, CTPOEHHE JKMIKOCTEH U TBEPABIX Tel,
U3MEHEHHEe OoO0bEMa Teld MpU HarpeBaHUM (OXJIAKIEHUH), TEIIOBOE
paBHOBECHE, HCHApEeHHE, KOHJEHCAlWs, IUIABJICEHHWE, KPHUCTAJUIU3ALIMs,
KUIIEHHE, BIIAXKHOCTh BO3/yXa, IOBBIIIEHWE IaBICHHUS Tra3a IpU €ro
HarpeBaHUM B 3aKPBITOM COCYZE, CBA3b MEXAY NapaMeTpamMu COCTOSHUS
ra3a B M30IPOLIECCaX, AMEKTPU3aLUs TEN, B3aUMOICUCTBHUE 3aPs/I0B;

ONKCHIBATh MEXAHUYECKOE JIBJKEHUE, HCIONb3ys (DU3UUYECKUE
BEJIMYMHBI: KOOPAMHATA, IYTh, NEPEMEIICHHE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CWIa, HMIYJIbC Tejla, KUHETHUYECKas dSHEprus,
NOTEHLMAJIbHAsT ~ 3HEpPrus, MeXaHuyeckas paboTa, MeXaHUYecKas
MOIIIHOCTb; MPU OMHCAHUU NPABUIBHO TPAKTOBaTh (PU3MUECKUN CMBICI
UCIIOJIb3YEMBIX BEIMYMH, HMX OOO3HAYEHUS M E€OUHULBI, HAXOIUTh
(opMyJibl, CBSI3bIBAIOIIME AAHHYIO (PU3MUYECKYIO BEJIMYMHY C JPYTUMU
BEJIMYMHAMU;

ONKCHIBATh H3YUYEHHBIE TEIUIOBBIE CBOMCTBA TEI W TEIUIOBBIC
ABJICHUS, UCIOJb3ysSd  (U3MYECKHME BEIMYMHBI:  JIABJICHHE  Tas3a,
TEeMIIeparypa, CpeIHsAsd KUHETUYECKAsl SHEPIUs XaOTHUYECKOrO JIBHXKEHHUS
MOJIEKYJI, CPEITHEKBAAPATUYHAS CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIJIOTHI,
BHYTPEHHSISI SHEprusi, pabora raza, K03(QQGUIMEHT MOJIE3HOTO JEHCTBUS
TEIJIOBOIO  JIBUraTelisd; NpH ONHWCAHMM MPABWIBHO  TPAKTOBAaTh
(u3HYECKUI CMBICI UCHOJB3YEMBIX BEIMYHMH, HX OO0O3HAuYCHUA U
€IUHULIBI, HAXOAUTh (POPMYINBI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO
BEJIMYMHY C APYTHUMH BEIMYMHAM;

OMKCHIBATh HM3YUYEHHBIE JJIEKTPUYECKHE CBOMCTBAa BEIIECTBA U
ANEKTPUYECKUE ABJICHUS (ITPOILIECCHI), UCTIONIBb3YsI (PU3UUECKUE BETUYNHBI:
ANIEKTPUYECKUN 3apsifl, 3JIEKTPUUYECKOE II0JIe, HANPSIKEHHOCTh OIS,
NOTEHLMAJI, PA3HOCTh [OTEHUMAJOB; MpPU ONHCAHUU MPaBUIBHO



TpakToBaTb  (PU3MYECKUA CMBICI  HUCHOJB3YEMBIX  BEJIMYMH, MX
0003HAYEeHUs] U €JIMHULIBI; YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOIINE JIAHHYIO
(U3HYECKYIO BEIMYHHY C IPYTUMU BETMYMHAMU;

aHAJIU3UpOoBaTh (PU3UUYECKUE NPOLECCHl U SIBICHHS, HCIOJIb3Ys
(¢u3nyuecKue 3aKOHbl U MPUHIUIIBI: 3aKOH BCEMUPHOro TsaroteHus, I, I u
III 3akoHBI HpIOTOHA, 3aKOH COXpaHEHUS MEXAHUYECKOW DHEPTUH, 3aKOH
COXPAHEHMS] HUMIIYJbCa, MPUHUUI CYNEPHO3UIUU CUJI, MPUHLHUII
paBHONpaBUSL ~ MHEPLUHUAIBHBIX  CHUCTEM  OTCYETA,  MOJIEKYISIPHO-
KMHETHUYECKYI0 TEOPHIO0 CTPOEHHS BEIECTBA, I'a30BbI€ 3aKOHBI, CBS3b
CpEIHENM KHHETHYECKOM DJHEPIMM TEIUIOBOTO JIBMKEHUS MOJIEKYN C
aOCOJIIOTHOM TeMIiepaTypoid, MEpBbIA 3aKOH TEPMOAMHAMHUKH, 3aKOH
COXPAHEHHMSI IIEKTPUUYECKOTO 3apsaa, 3akoH KyinoHa, mpu 3ToM pa3nuyarb
CJIOBECHYIO (POPMYJIUPOBKY 3aKOHA, €0 MAareéMaTHYECKOE BBIPAKEHHUE U
ycioBus (TpaHUIlbl, 00JIACTH ) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE MPUHLMIIBI ACHCTBUS MalluH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3ivyaTh YCJIOBUS HUX 0O€301acHOro
MCIOJIb30BAHMSI B IOBCEIHEBHOW KU3HH;

BBINIOJIHATH SKCIIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3NYECKUX SABJICHUN
U MPOLECCOB C UCMOJIb30BAHUEM IMPSAMBIX U KOCBEHHBIX U3MEPEHUH, MpU
3ToM (opmynupoBaTh MpoOiieMy/3ajadyy M TUIOTE3y YueOHOro
AKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOIO 00OpYyAOBaHMS,
IPOBOAMTH OMBIT U (POPMYITUPOBATH BHIBOIBI;

OCYLIECTBIISAITh NPSIMbIE W KOCBEHHBIE H3MEPEHHsI (PUINUYECKHUX
BEJIMYMH, TPH 3TOM BBIOMpaTh ONTUMAJbHBIA CHOCOO HM3MEpPEHHUs U
UCIIOJIb30BATh U3BECTHBIE METO/IbI OLICHKU MOTPEIIHOCTEN U3MEPEHMIA;

UCCIIEIOBaTh 3aBUCUMOCTU MEXAYy (PU3MUECKUMHU BEIUYUHAMH C
UCIIOJIb30BAHUEM TNPSIMBIX H3MEPEHUW, MPU HSTOM KOHCTPYHPOBATH
YCTaHOBKY, (PUKCHUpOBAaTh pE3yJIbTaThl IOJTYYEHHOW  3aBHCHUMOCTH
bu3MYEeCKUX BEIUMYUH B BHUJE TaOIUIl U TpadUKOB, JA€NIaTh BBIBOJBI IO
pe3yJbpTaraM HCClIeJOBaHUS;

coOnronaTte mpaBwia O€30MacHOrO TpyJda MpU HPOBEIECHUU
UCCJIEIOBAaHUM B paMKax Y4yeOHOro SKCIEpUMEHTa, y4deOHO-
UCCIIEAOBATEIbCKOM M MPOEKTHOW JIESTEIBHOCTA C HCIIOJIb30BAaHUEM
M3MEPUTEIBHBIX YCTPOICTB U 1a00PATOPHOTO 000PYIOBAHMS,

pemarb pacy€THbIE 337a4u C SIBHO 33JJaHHOUN (PM3MYECKON MOEIIBIO,
UCHIOJNIb3YSl (PU3MYECKHE 3aKOHbl M TMPUHLMIBI, HAa OCHOBE aHajau3a
YCJIOBHS 3a/1a4¥ BBIOMpPaTh (GPU3MICCKYIO MOJEIb, BBIACIATE (PU3HICCKHC
BEJIMYHMHBI U (POpMYJbl, HEOOXOAMMBIE ISl €€ pEIIeHMs, MPOBOIUTH
pacy€Tbl U OLICHUBATh PEAJbHOCTH IMOJYYEHHOTO 3HAYCHHs (PU3NUYECKOM
BEJIMYMHBIL;

pemiatb ~ Ka4eCTBEHHbIE  3aJayd:  BBICTpaWBaTh  JIOTUYECKH
HEMPOTUBOPEUMBYIO IIEMOYKY PACCYKIEHUH C ONOPOM Ha H3yUYEHHBIE
3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UYECKUE SBIICHUS;

UCIIOJIb30BAaTh MPU PEIIEHUU YYEOHBIX 3a/Jady COBPEMEHHbBIE
MH(OPMALIMOHHBIE TEXHOJOTMU JJIA [OUCKA, CTPYKTYpPUPOBAHMS,
UHTEPHPETAMU W TNPEICTABICHUS Y4YeOHOM W HAay4YHO-NOMYJISPHOU
uH(pOPMALIMK, TOJYYEHHOW U3 Pa3IUYHbIX HMCTOYHHUKOB, KPUTHUYECKU
aHAJIM3MUPOBATH MOyYaeMyt0 HH(OPMALIHIO;

IPUBOJUTH MPUMEPHI BKIIAJA POCCUICKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTUE HAyKH, OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIETO
MHUpa, B pa3BUTUE TEXHUKHU U TEXHOJIOTHIA;



UCIIOJIb30BATh TEOPETUUYECKUE 3HAHMS MO (PU3MKE B MOBCEIHEBHOU
KU3HU 1)1 o0ecriedeHus: 0€30MacCHOCTU MpU OOpallleHUH ¢ pUdopaMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, AJI1 COXPAHEHHUSI 3J0POBb U COOIMIOIECHUS
HOPM SKOJIOTMYECKOTO MOBEJICHUS B OKPY’KaIOIIEH Cpese;

paboTaTh B IpyNIe C BBIMOIHEHUEM PA3IMYHBIX COLUATIBHBIX POJIEH,
IUTAHUPOBATh pabOTy IPYIIIbl, PAllMOHAIBHO pacupeesTh O0S3aHHOCTH
U IUJIAHUPOBATh JACSATEIBHOCTh B HECTAHJAPTHBIX CUTYALMSIX, aJ€KBAaTHO
OLICHMBAaTh BKJIAJ KaXJIOr0 W3 YYAaCTHUKOB TIpPYIIbl B pELICHUE
paccMarpuBaemMoil mpoOIEMBI.

K kxoHny oOydenuss B 11 Kjacce mpeiIMETHbIE pe3yJbTaTbl Ha
0a30BOM YPOBHE JIOJIKHBI OTpakarb CPOPMUPOBAHHOCTh Y 0O0yHArOIINXCS
YMEHUI:

JNEMOHCTPUpPOBaTb Ha NpHUMEpPax pojib U MecTo (U3MKH B
(OpMHUpPOBAaHUU COBPEMEHHOM HAay4YHOM KapTHHbBI MHUpPA, B Pa3BUTUHU
COBPEMEHHOW TEXHUKH W TEXHOJOTMH, B MPAKTUYECKOU AECATEIBHOCTH
JIIOZIEN, UETOCTHOCTh U €IUHCTBO (PM3HUECKON KapTUHBI MUPA;

YUUTBIBaTh TPAHUIBl NPUMEHEHUS M3YYEHHBIX (U3UYECKUX
MOJIEJICH: TOYEYHBIM DIIEKTPUYECKUM 3apsii, Jyd CBETA, TOYECYHBIN
UCTOYHUK CBETA, siIepHas MOJIE]Ib aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOTO
a]ipa Ipy pelIeHNH PU3NYECKUX 3a/1a4;

pacro3HaBaTh PuU3NUECKUE SIBJICHUS (IIPOLIECCHI) U OOBICHATH UX HA
OCHOBE 3aKOHOB 3JIEKTPOJIMHAMHUKHU U KBAHTOBOM (DU3UKHU: IEKTpUUECKas
IPOBOAMMOCTb, TEIUIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE JIEHCTBUSA
TOKAa, B3aUMOJCHCTBUE MAarHUTOB, OJJIEKTPOMArHUTHAs HMHAYKIMS,
JEACTBUE MArHUTHOIO IOJISI HA MPOBOJHUK C TOKOM M ABWXKYILUHCA
3apsill, DJEKTPOMAarHUTHbIE KoJeOaHWs W BOJIHBI, NPAMOJIMHEINHOE
pacnpoCTpaHEHHUE CBETa, OTpPaXKEHHUE, MpeJoOMIIEHHEe, HUHTepdepeHIus,
nudpakius u NOJIIPU3aLIUS CBETa, JTUCTIEpCHS CBETa,
dbotoanexkrpuueckuii  dpdext (porodrddekr), cBeToOBOE HaBICHUE,
BO3HUKHOBEHHME JIMHEMYATOrO CIEKTpa aToMa BOJOPOAA, €CTECTBEHHAs U
UCKYCCTBEHHAsl pPaJIMOaKTUBHOCTb;

ONKCHIBATh M3yYEHHbIE CBOWCTBA BELIECTBA (DIEKTPUUYECKUE,
MarHUTHbIE, ONTHUYECKHE, DJIEKTPUUYECKYIO MPOBOAUMOCTb PA3IHYHBIX
cpela) W DJIEKTPOMArHUTHbBIE — SIBJ€HUS  (TIPOLIECCHI),  UCIOJb3Ys
(¢u3nueckue  BEIMYMHBL:  3JEKTPUYECKMA  3apsAl, CHJa  TOKa,
AIIEKTPUUYECKOE HANPSDKEHHE, SJIEKTPUUYECKOE CONMPOTUBIIEHUE, Pa3HOCTh
NOTEHLIMAJIOB, D3JEKTPOJABIKYIIAsl cuUjla, paboTa TOKa, WHIYyKUUS
MarHUTHOro moisi, cwia Awmmnepa, cwia JlopeHua, HWHIYKTUBHOCTb
KaTYIIKH, SHEPrus SJIEKTPUUYECKOr0O M MArHUTHOIO MOJIEH, NEPUO H
yacToTa KojieOaHU B KoJjeOareIbHOM KOHTYpeE, 3apsij M CHjla TOKa B
poLecce TapMOHUYECKHX 3JIEKTPOMAarHUTHBIX KojieOaHUi, (OKyCHOE
pPacCTOSIHME W ONTUYECKasl Cujla JIMH3bl, MpPU OMNHCAHUM IPABUIIBHO
TpakToBaTb  (PU3MYECKUA CMBICI  HUCHOJB3YEMBIX  BEJIMYMH, MX
0003HAYEeHUs] U €IMHULIbI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOLINE JIAHHYIO
(U3HYECKYIO BEIMYMHY C IPYTMMU BETMYMHAMU;

ONKCHIBATh N3YUECHHbIE KBAHTOBBIE SIBJICHUS U MPOLIECCHI, UCIIOJIb3YS
(¢u3nuecKue BEIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YacTOTa CBETa, HHEPrus M HMIYJIbC (POTOHA, NEPHUOJ
NOJTypacIajia, SHEPrus CBSI3U aTOMHBIX siAEp, IPU ONKMCAHUU TPABUIBHO
TpakToBaTb  (PU3MYECKUA CMBICI  HUCHOJB3YEMBIX  BEJIMYMH, MX
0003HAYEeHUs] U €IMHULIBI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOLINE JIAHHYIO



(U3HYECKYI0 BEJIMYHMHY C JPYTMMHU BEJIUYMHAMH, BBIUYUCISATH 3HAYEHUE
(bu3MYEeCKON BETUYUHBI;

aHAJIU3UpOoBaTh (PU3UUYECKUE NPOLECCHl U SIBICHHS, HCIOJIb3Ys
¢u3znueckue  3aKOHbl W NpUHUUIBL:  3akoH  Owma,  3aKOHbI
NOCJIEIOBATEIbHOTO U MapajyIeIbHOTO COEIMHEHUS POBOJIHUKOB, 3aKOH
Hxoyns—Jlenna, 3akOH  BJEKTPOMATHUTHOW  MHAYKIHWH,  3aKOH
OPSIMOJIMHEMHOTO PAaclpOCTPAHEHHUs CBETA, 3aKOHbI OTPAXXEHUsSl CBETa,
3aKOHBI MPEJIOMJIEHUS! CBETa, YpaBHEHHE DUHIITEWHA uisl poTrodddekra,
3aKOH COXpPAaHEHHs OHHEPruu, 3aKOH COXpPAHEHUs UMITYJbCa, 3aKOH
COXPAHEHMS DJIEKTPUYECKOrO 3apsiia, 3aKOH COXPAaHEHHS MacCOBOIO
yucia, NocTynarel bopa, 3akOH pajgMOaKTHMBHOIO pacnaja, Mpu 3TOM
paznuyarh CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €ro MaTeMaThuyecKoe
BBIPAKEHUE U YCIIOBUS (IpaHULIbl, 00JIaCTH) TIPUMEHUMOCTH;

ONpENENATh HalpaBJIE€HUE BEKTOpa HWHAYKIMH MarHUTHOTO MOJs
IIPOBOJIHKMKA C TOKOM, CHJIbl AMriepa u cuibl JlopeHna;

CTPOUTh M ONMUCHIBATH H300paXKEHUE, CO3AABAEMOE IIJIOCKUM
3€pKajioM, TOHKOM JIMH30;

BBINIOJIHATH SKCIIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3NYECKUX SABJICHUN
U MPOLECCOB C MCMOIb30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUI: MpU
3ToM (opmynupoBaTh mpoOiieMy/3ajadyy M TUIOTE3y YyueOHOro
AKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOIO 00OpYyAOBaHMS,
IPOBOAMTH OMBIT U (POPMYITUPOBATH BHIBOIBI;

OCYLIECTBIISAITh NPSIMbIE W KOCBEHHBIE H3MEPEHHsI (PUINUYECKHUX
BEJIMYMH, TPH 3TOM BBIOMpaTh ONTUMAJbHBIA CHOCOO HM3MEpPEHHUs U
UCIIOJIb30BATh U3BECTHBIE METO/IbI OLICHKU MOTPEIIHOCTEN U3MEPEHMIA;

UCCJIeI0BaTh 3aBUCUMOCTH bu3nUecKux BEJIMYMH c
UCIIOJIb30BAHUEM TPSMBIX HU3MEPEHUH: MpPU HSTOM KOHCTPYHMPOBATH
YCTaHOBKY, (PUKCHUpOBAaTh pE3yJIbTaThl IOJTYYEHHOM  3aBHCHUMOCTH
bu3MYEeCKUX BEIUMYUH B BHUJE TaOIUIl U TpadUKOB, JA€NIaTh BBIBOJBI IO
pe3yJbpTaraM HCClIeJOBaHUS;

coOnronaTte mpaBwia O€30MacHOrO TpyJda MpU HPOBEIECHUU
UCCJIEIOBAaHUM B paMKax Y4yeOHOro SKCIEpUMEHTa, y4deOHO-
UCCIIEAOBATEIbCKOM M MPOEKTHOW JIESTEIBHOCTA C HCIIOJIb30BAaHUEM
M3MEPUTEIBHBIX YCTPOICTB U 1a00PATOPHOTO 000PYIOBAHMS,

pemarb pacy€THbIE 337a4u C SIBHO 33JJaHHOUN (PM3MYECKON MOEIIBIO,
UCHIOJNIb3YSl (PU3MYECKHE 3aKOHbl M TMPUHLMIBI, HAa OCHOBE aHajau3a
YCJIOBHS 3a/1a4¥ BBIOMpPaTh (GPU3MICCKYIO MOJEIb, BBIACIATE (PU3HICCKHC
BEJIMYHMHBI U (POpMYJbl, HEOOXOAMMBIE ISl €€ pEIIeHMs, MPOBOIUTH
pacy€Tbl U OLICHUBATh PEAJbHOCTH IMOJYYEHHOTO 3HAYCHHs (PU3NUYECKOM
BEJIMYUHBI;

pemiatb ~ Ka4eCTBEHHbIE  3aJayd:  BBICTpaWBaTh  JIOTUYECKH
HEMPOTUBOPEUMBYIO IIEMOYKY PACCYKIEHUH C ONOPOM Ha H3yUYEHHBIE
3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UYECKUE SBIICHUS;

UCIIOJIb30BAaTh MPU PEIIEHUU YYEOHBIX 3a/Jady COBPEMEHHbBIE
MH(OPMALIMOHHBIE TEXHOJOTMU JJIA [OUCKA, CTPYKTYpPUPOBAHMS,
UHTEPHPETAMU W TNPEICTABICHUS Y4YeOHOM W HAay4YHO-NOMYJISPHOU
uH(pOPMALIMK, TOJYYEHHOW U3 Pa3IUYHbIX HMCTOYHHUKOB, KPUTHUYECKU
aHAJIM3UPOBATH MOIyYaeMyt0 HH(OPMALIHIO;

OOBACHSTh MPUHIMUIIBI ICUCTBUSI MAIIIUH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3ivyaTh YCIOBUS HMX O€30MacHOrO HCIOJIb30BAHUS B
MOBCEAHEBHOM JKU3HU;



IPUBOJUTH MPUMEPHI BKIIAJA POCCUICKUX U 3apyOEKHBIX YUEHBIX-
(U3HKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BATh TEOPETUUYECKUE 3HAHMS MO (PU3MKE B MOBCEIHEBHOU
KU3HU 1)1 o0ecriedeHus: 0€30MacHOCTU NpU OOpallleHUH ¢ MpUdopaMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, AJI1 COXPAHEHHUsI 3J0POBb U COOIMIOIECHUS
HOPM SKOJIOTMYECKOTO MOBEJICHUS B OKPY’KaIOIIEH Cpese;

padoTaTh B IpyNIe C BBIMOIHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH,
IUTAHUPOBATh pabOTy IPYIIbI, PAlMOHAIBHO pacipeesTh 00SI3aHHOCTH
U IUJIAHUPOBATh JACSATEIBHOCTh B HECTAHJAPTHBIX CUTYALMSIX, aJ€KBAaTHO
OLICHUBAaTh BKJIAJ KaXJIOr0 W3 YYAaCTHUKOB TIpPYIIbl B pELICHUE
paccMarpuBaemMoil mpoOIEeMBI.



TEMATHUYECKOE IINTIAHUPOBAHUE

10 KJTACC
HaumenoBanue KosinyecTBo yacos
Ne DJIeKTpOHHBIe (LU (pPOBHIE)
pa3aesioB U TeM KonTpoJbHbie IIpakTH4eckune
n/n Bcero o0pa3oBaTeJibHBIC PeCypChl
NPOrpamMMmbl padoTsbI padoThI

Pazgea 1. PU3UKA U METO/JbI HAYYHOI'O IIO3HAHMUA

L1 du3uKa U METOJIbI 5 bubnmoreka [IOK
] HAy4YHOI'O HO3HAHUSI https://m.edsoo.ru/7f41bf72
Wroro mo pazaeny 2
Pasznen 2. MEXAHUKA
bubnuoreka [IOK
2.1 K 5
fHeMatiia https://m.edsoo.ru/7f41bf72
bubmuoreka [IOK
2.2 i ! https://m.edsoo.ru/7f41bf72
)3 3aKOHBI COXPAaHEHUS 6 1 1 bubmmorexa [JOK
] B MEXaHHKE https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18

Pazgea 3. MOJIEKYJIAPHASA ®PUSUKA U TEPMOJANHAMUKA

OcHOBBI

31 MOJIEKYJISIPHO- 9 1 bubmmorexa [JOK
KHHETHYECKOM https://m.edsoo.ru/7f41bf72
TEOPUU

39 OCHOBBI 10 | bubnmoreka [IOK
TEPMOJVHAMUKHA https://m.edsoo.ru/7f41bf72

3.3 ArperarHbie 5 bubmmoreka [JOK



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

COCTOSIHHUA

TIePEXO0JIbI

Belectsa. Ma3oBeie

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

Htoro no pa3neny

24

Pazgen 4. JJIEKTPOAUHAMMUKA

[TPOTPAMME

bubmoreka [IOK
4.1 IEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
ITocTosiHHBIN
49 ANEKTPUUYECKUN TOK. 12 bubnuorexa HOK
' Toku B pa3IMyHbIX https://m.edsoo.ru/7f41b£72
cpenax
Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO
YACOB I1O 68



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

ITOYPOYHOE INIAHUPOBAHUE

10 KUIACC
Ne KoJsimuecTBo 4acoB
DJIeKTPOHHbIE
Hara uupposbie
n | Tema ypoka KonTpoabHbie IIpakTHyeckue
Bcero U3yYEeHUs oOpa3oBare/ibHbIE
/ paGoThI paGoThI
pecypcsl
n
®dusnka — HayKa 0 TPUpO/IE. bubmuoteka [IOK
Hayunble MeTobI NO3HAHUS 1 04.09.2023 https://m.edsoo.ru/ff0c32e
OKPYIKAIOIIEero Mupa 2
Ponp u mecTo ¢usuku B
OpPMHUPOBaHUU
g)Olf eMI;HHoﬁ Hay4YHOU bubmorera HOK
P e 1 06.09.2023 https://m.edsoo.ru/ff0c33e
KapTUHBI MHpa, B 6
MPAKTHYECKOM e TeIIbHOCTH a
JOAEN
Mexanuueckoe ABHKEHUE.
OTHOCHTECIBLHOCTD bubmuorexa IIOK
MEXAHUYECKOTO JBUKEHUSI. 1 11.09.2023 https://m.edsoo.ru/ff0c350
[Tepemerienue, CKOpOCTb, 8
YCKOPEHHE
PABHOMEDHOE bubaunoreka [IOK
p . 1 13.09.2023 https://m.edsoo.ru/ff0c362
MPSIMOJIMHEWHOE JBUYKEHUE 0
PaBHOyCKOpEHHOE bubmorexa [JOK
M pv 1 18.09.2023 https://m.edsoo.ru/ff0c372
NPSIMOJIMHEWHOE JIBUYKEHUE .



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

CB0OOIHOE ITaJ[cHHE.

bubmmoreka IIOK

6 YckopeHue cBOOOTHOTO 20.09.2023 https://m.edsoo.ru/ff0c39¢
mageHus c
KpuBonuneliHoe nBuxXeHUE. bubmoreka [IOK

7 JIBr>keHue MaTrepuagbHOU 25.09.2023 https://m.edsoo.ru/ff0c3ad
TOYKH TI0 OKPY)KHOCTH a
[TpuHIUTT OTHOCHUTEITLHOCTH
I'ammnest. UaepnanbHbIe Bubmorexa HOK

8 ' pi . 27.09.2023 https://m.edsoo.ru/ff0c3be
cuctembl otcuera. [lepBbiit g
3akoH HrrotoHna B
Macca tena. Cuna. [lpunuun
CYIIEpHO3UIIMU cuil. BTopoit Bubmrorexa HOK

9 ymep ' p 02.10.2023 https://m.edsoo.ru/ff0c3be
3akoH HeroTtoHa s g
MaTepUaIbHON TOUKH B
Tperuii 3axkoH HeroroHa st Bubmiorexa IIOK

10 P 04.10.2023 https://m.edsoo.ru/ff0c3be
MaTepHUAbHBIX TOUYCK 3
3aKOH BCEMUPHOTO
Tsirorennst. CHiia TSHKECTH bubnnorexa LOK

11 ’ ' 16.10.2023 https://m.edsoo.ru/ff0c3d0
[TepBas xkocMuyeckas 0
CKOPOCTH -
Cuita yopyroctd. 3akoH Bubmiorexa IIOK

12 yipyr ' 18.10.2023 https://m.edsoo.ru/ff0c3el
I'yka. Bec Tema N

13 | Cuna tpenus. Koapourment 23.10.2023 Bubnuoreka [IOK

Tpenus. Cuiia
COIPOTHUBIIEHUS NPU
JBUKCHHUHU TEJA B KUJKOCTH

https://m.edsoo.ru/ff0c3{76



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc

WJIN Ta3c

[TocrynarensHoe n
BpalllaTesIbHOE IBHKEHUE
a0COJIIOTHO TBEPMIOTO Tea.

bubmmoreka IIOK

14 25.10.2023 https://m.edsoo.ru/ff0c41a
MowmenTt cuiibl. [1ne4o cuibl. 6
VYcnoBus paBHOBECHS B
TBEPIOTO TeJIa
Nmnynsc MarepruaibHOM
TOYKHU, CHCTEMBI
MaTepUalbHbIX TOYEK. bubmorera LHOK
15 30.10.2023 https://m.edsoo.ru/ff0c43d
Nmmynbe cunbl. 3aKoH 6
COXpaHEHUsI UMITYNbCA.
PeakTrBHOE ABMKEHHE
PaGota 1 MOIITHOCTH CHJIBI.
Kunernueckas sueprus bubnmoreka [IOK
16 | MmarepuaJbHON TOUKH. 01.11.2023 https://m.edsoo.ru/ff0c450
Teopema 00 u3MeHEHUU 2
KHHETHYECKOW SHEPTUU
[TorenumanpHas SHEPTHUsL.
ITorenuumanpHas SHEPrus
. bubmuoreka [IOK
17 YHPYTO ACOPMHPOBAHHOH 06.11.2023 https://m.edsoo.ru/ff0c461
npyxussbl. [loTeHnnansHas .
SHEpTHs Teja BOINU3U -
MOBEPXHOCTU 3eMITH
18 | IloreHmmanbHBIC U 08.11.2023 butmoreka [IOK

HCIIOTCHIUAJIBHBIC CHUJIBI.
CBs13b pabOTHI

https://m.edsoo.ru/ff0c478
c



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6

HEIOTEHIINAILHBIX CHII C
W3MCHECHHEM MEXaHHUYIECKOM
SHEPrUU CUCTEMBI TEN. 3aKOH
COXpPaHECHUSI MEXaHUYECKOM
SHEPruu

19

JlaGopatopnas pabota
«HccnenoBanue cBsI3U
paboThI CHITBI C UBMEHEHHUEM
MEXaHHYECKON SHEPTUH Tea
Ha MPUMEPE PaCTIKCHUS
PE3MHOBOTO KI'YTa»

13.11.2023

20

KontpomnsHas pabota no
Teme «Kunemaruka.
JnHamuka. 3aKOHBI
COXPaHEHUSI B MEXAHHUKEY

15.11.2023

butmoreka [IOK
https://m.edsoo.ru/ff0c4b7
4

21

OcCHOBHBIE TIOJIOKECHHUS
MOJIEKYJIIPHO-KUHETHYE CKOMN
Teopun. bpoyHoBCKOE
nskenne. nddysus

27.11.2023

bubnuoreka [IOK
https://m.edsoo.ru/ff0c4dc
2

22

Xapakrep ABUKCHUS U
B3aUMOIEHUCTBUS YaCTHII
BelecTsa. Moenu CTpoeHus
ra3oB, KUAKOCTEU U TBEPIBIX
TEeN

29.11.2023

23

Macca monekyin. KonraectBo
BemecTBa. [TocTosHHas
ABOrajipo

04.12.2023



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

24

TemoBoe paBHOBECHE.
Temneparypa u e€
m3mepenue. [lkana
temneparyp Llenbcus

06.12.2023

25

HUneanpueiii raz B MKT.
OcHoBHOe ypaBHeHne MKT

11.12.2023

bu6mmoreka IIOK
https://m.edsoo.ru/ff0c4fde

26

AOGcomnoTHas Temneparypa
KaK Mepa cpeHen
KMHETHUYECKOW SHEPTUH
JIBUKEHUSI MOJICKYII.
VYpaBHeHue Menneneena-
Kunaneiipona

13.12.2023

bubmuorexa IIOK
https://m.edsoo.ru/ff0c511

€

27

3akoH JlansToHA. I'a30BbIC
3aKOHBI

18.12.2023

28

JlaGoparopHast pabota
«HccnenoBanue
3aBHCUMOCTHU MEXIY
napamMeTpamH COCTOSIHUS
pa3peKeHHOTO Trazay

20.12.2023

29

H3onpoueccel B ueaibHOM
ra3e u ux rpapuueckoe
IIPEICTaBICHUE

25.12.2023

bubmmoreka IIOK
https://m.edsoo.ru/ff0c570
e

30

BnyTtpeHnnss sHeprus
TEPMOJMHAMUYECKON
CUCTEMBI U CIIOCOObI €€
n3meHeHus. KomuectBo
TEIJIOTHI ¥ paboTa.

27.12.2023

bubnmuoreka [IOK
https://m.edsoo.ru/ff0c595
2



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

BnyTtpeHnHss 3HEprus
OJHOATOMHOTO HJ€AIBHOIO

rasa
bubmmoreka [IOK
31 | Bunasl Teronepenayu 08.01.2024 https://m.edsoo.ru/ff0c5¢c3
6
VnenpHast TEMI0EMKOCTE
BeecTna. KonuuecTso bubnuoreka I[JOK
32 | TennaoThl NpU 10.01.2024 https://m.edsoo.ru/ff0c5c3
Temonepeaaye. 6
A tnabaTHBIN MTPOIIECC
ITepBriit 3akoH
1 TEPMOJIMHAMUWKY U €T0 15.01.2024 bubmuorexa IIOK
NIPUMEHEHUE K https://m.edsoo.ru/ff0cSefc
U30MpoIeccam
Heob6parumocTh nporieccoB B bubnmoreka [IOK
34 | npupozne. Bropoii 3akoH 17.01.2024 https://m.edsoo.ru/ff0c623
TEPMOJAUHAMUKH 0
. bu6moreka IIOK
35 | [pumun aciictei i KILZ 22.01.2024 htms://m.edsoljru/ffOc600
TETUIOBOM MAaITUHBI X
36 | Iwuxn Kapuo u ero KII1/] 24.01.2024
37 DKoJ0ruyecKue npooieMbl 29.01.2024
TEIJIOYHEPTETHKHU
O6o06maromuit ypok bubmmoreka [JOK
38 | «MonekynspHas pusmka. 31.01.2024 https://m.edsoo.ru/ff0c693
OCHOBBI TEPMOJIUHAMUKI 8
39 | KoutpomnbHas paboTa 1o 05.02.2024 bubmoteka [IOK



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

teMe «MonekyisipHas
¢dusnka. OCHOBBI
TEPMOJMHAMUKN

https://m.edsoo.ru/ff0c6a5
0

[TapooGpazoBanue u

bubmuorexa IIOK

40 KoHAeHcanus. cnapenue u 07.02.2024 https://m.edsoo.ru/ff0c63b
KHUTICHHE 6
AOcoiroTHas 1 bu6mmoreka IIOK
41 OTHOCHUTEIIbHAS BJIAXHOCTb 12.02.2024 https://m.edsoo.ru/ff0c64d
Bo3ayxa. HacelleHHbIN n1ap 8
Tsépnoe terno.
Kpucrannuueckue u
amopQible Teia. Bu6nnoreka [IOK
42 | AHH30TpONUs CBOWCTB 14.02.2024 hitps://m.edsoo /0650
Kpuctamios. JKuakue
KkpucTaiasl. CoBpeMEHHbIE
MaTepHUAJIbI
IInaBnenue u
KpUCTaJUIN3alus. YienbHas bubmmorexa LOK
43 26.02.2024 https://m.edso00.ru/ff0c670
TETUIOTA TIJIaBJICHHUSI. g
CyOnmumanust B
YpaBHEHHE TEMIOBOTO bubmmorexa [TOK
44 28.02.2024 https://m.edso00.ru/ff0c682
OanaHca 0
DneKTpu3alus Tel.
DnekTpuyeckuii 3apsa. [sa bubmorexa [JOK
45 04.03.2024 https://m.edsoo.ru/ff0c6bc

BHU1a BHGKTpI/I‘-ICCKI/IX
3apsiioB

c



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50

[IpoBOTHUKY, TUINEKTPUKU U
MOJTYIIPOBOAHUKHU. 3aKOH

bubmuoreka [IOK

46 06.03.2024 https://m.edsoo.ru/ff0c6bc
COXpaHEHUSs AEKTPHUUECKOTO .
3apsiia
BzaumoneiicTBue 3apsioB. bu6moreka IIOK

47 | 3axon Kynona. Toueunsrit 11.03.2024 https://m.edsoo.ru/ff0c6ce
NEKTPUYECKUHN 3apsij 4
Hanpsioxk€aHocTh
ANEKTPUUYECKOTO MOJSL. Bu6orexa [IOK

48 | Ilpunuun cynepnomimn 13.03.2024 hitps://m.edsoo /A6
3IEKTPUUECKUX MOJIEH.
JluHuK Hanps>KEHHOCTH
PaGora cun

49 | MEKTPOCTATHYECKOrO MOMA. 18.03.2004 bubmmnorexa [IOK
Ilorennuan. PasHocth https://m.edsoo.ru/ff0c6f00
NOTEHIIMAJIOB
[IpoBOAHMKH U AUDIIEKTPUKHU
B SﬂeK’prCTaTI/IECCKOM Eone. bubmorexa HOK

50 20.03.2024 https://m.edsoo.ru/ff0c701
Jwusnexrpuueckas 3
MPOHUIIAEMOCTh
DNEeKTPOEMKOCTD. bubnmorexa HOK

51 25.03.2024 https://m.edsoo.ru/ff0c712
Konpaencarop 6
DNeKTPOEMKOCTh TIIOCKOTO bubmuotexa [IOK

52 | xoHaeHcaropa. DHeprus 27.03.2024 https://m.edsoo.ru/ff0c72¢
3apsKEHHOTO KOHJIEHCATOpa 0

53 | JlabopartopHas pabora 01.04.2024



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

"U3mepenne
3IIEKTPOEMKOCTH
KOHAEeHcaropa"

54

[Tpuniun nercTBus u
MIPUMEHEHUE KOHJEHCATOPOB,
KOIMUPOBAJIBHOTO anmapara,
CTPYHHOTO IIPUHTEpA.
DJNeKTpOCTaTHYECKas
3ammuTa. 3a3eMIICHUE
AJIEKTPONIPHOOPOB

03.04.2024

55

OJNEKTPUYECKUHN TOK,

YCJIIOBHA €T0 CYHICCTBOBAHUA.

ITocTosuHLIM TOK. CHita
tToka. Hanpspokenue.
Conporusnenue. 3akon Oma
JUIsl y4acCTKa LEeTH

15.04.2024

56

ITocaenoBarenpHOE,
napajuleIbHOE, CMEIIaHHOE
COEIMHEHHUE NPOBOJHHUKOB.
JlaGoparopHast pabota
«3ydeHne cMemanHoro
COEJIMHEHUS PE3UCTOPOBY

17.04.2024

bubnuoreka [IOK
https://m.edsoo.ru/ff0c7410

57

Pabora 1 MOIIIHOCTH
AIEKTPUUECKOTO TOKA. 3aKOH
Jxoyng-Jlena

22.04.2024

bubmuoreka [IOK
https://m.edsoo.ru/ff0c783
8

58

3akon Oma 1151 TIOJTHOM
(3aMKHYTOI) 3IIEKTPUUIECKOI

24.04.2024

bubmuorexa IIOK
https://m.edsoo.ru/ff0c7ae
0



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

nenu. KopoTtkoe 3aMbIkaHue.
JlabGopatopnas pabota
«M3mepenune IJIC ucrouynnka
TOKa U €r0 BHYTPCHHETO
COTIPOTHUBJICHUSD)

59

DneKTpoHHask NIPOBOANMOCTh
TBEPIBIX METAJIJIOB.
3aBUCUMOCTb
COIIPOTHUBIICHHUS METAJIIIOB OT
TeMIIepaTyphl.
CBepxnpoBOAMMOCTb

29.04.2024

60

DNEeKTPUYECKU TOK B
Bakyyme. CBolicTBa
AIIEKTPOHHBIX MTYYKOB

01.05.2024

61

[TonynpoBogHUKH, UX
cOOCTBEHHAs U IPUMECHast
IpoBOUMOCTb. CBOMCTBA P
—n-Tiepexoa.
[TonynpoBogHUKOBBIE
npudOpbI

06.05.2024

bubnuoreka [IOK
https://m.edsoo.ru/ff0c84a
e

62

DNEeKTPUYECKHUI TOK B
pacTBOpax M pacruiaBax
AIIEKTPOJIUTOB.
DNEKTPOIUTUYECKAS
JUccoranys. JIeKTPOIIn3

06.05.2024

bu6moreka IIOK
https://m.edsoo.ru/ff0c82b
a

63

DNEeKTPUYECKHM TOK B rasax.
CamocTOsATENBHBIN U

08.05.2024

bubmuorexa IIOK
https://m.edsoo.ru/ff0c84a

(S



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae

HECAMOCTOSITEIbHBIN pa3psl.
Mounus. [1nazma
DNeKTpUYECKre MpUuOOpPHI U
YCTPOHCTEA H 11X bubmuorexa LIOK

64 | mnpakTHYECKOE MPUMEHEHHUE. 1 13.05.2024 hits:/m.edsoo.r/fR0c86fc
[IpaBuna TexHUKN
0€30MacHOCTH

. bubnuoreka [JOK

65 Obobuarowmii ypok 1 15.05.2024 httDs://m.edsogm/ ff0c88b
«ONEeKTPOTUHAMUKA .
KontpomnbHnas pabora no
TeMe « NEKTPOCTATHKA. bubnuorexa [IOK

66 | IloCTOsSIHHBIN PIEKTPUYECKUI 1 15.05.2024 https://m.edsoo.ru/ff0c8a8
TOK. TOKHM B pa3ian4HbIX a
cpemax»
PesepBHBIil ypok. bubnmoreka [IOK

67 | KourtponbHas paboTa 1o 1 20.05.2024 https://m.edsoo.ru/ff0c8c5
TeMe " DIeKTpoanHaMHKa" 6
PesepBHBIil ypOK.

. bubmuoteka [IOK

68 | OO6o6maromuii ypok o 1 22.05.2024 hits://m.c dsol(fru 08 f6e

temam 10 kinacca
OBUIEE KOJIMYECTBO 68

YACOB I10 TTPOI'PAMME



https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c86fc




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIUISA YYEHUKA

» Gusuka, 10 knace/ Mskumes I'.5., Byxosues b.b., Corckuii H.H. nog
penakuueit [TappentoeBoit H.A., AkunonepHoe o6mectBo «M3narenbcTBo
«IIpocsenienne»

» Gusuka / KacbsinoB B.A., O0111€CTBO ¢ OTpaHUUYE€HHOM OTBETCTBEHHOCTHIO
«IPODA»; AxunonepHoe obmectBo «M3narensctBo «IIpocsemienne»

HCT

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

[Tpumepnble paboure nporpamMmsl Mo (husnKe

HHUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETHU
HUHTEPHET

DJeKTPOHHBIE 00pa30BaTEIbHBIE PECYPCHI
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