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IHOACHUTEJBbHAA 3AIINCKA

[Iporpamma mo ¢usnke 0a30BOr0 ypOBHS Ha YPOBHE CpEIHEro o0Imero oOpa3oBaHUS
paspaboTaHa Ha OCHOBE TIOJIOKEHWH H TpeOOBaHMM K pe3yJabTaTaM OCBOEHUS OCHOBHOU
obpa3oBaTenbHOU nporpaMMmel, npeacrasieHHbx B PI'OC COO, a takxke ¢ yuétoM ¢enepanbHON
pa0oueil mporpaMMbl BOCHUTAHUS U KOHILENLIMHU IpenojaBaHus ydeOHoro mpeamera «dusnka» B
oOpa3zoBaTenbHBIX  opranmsauusix  Poccuiickoir ~ dDenepanuu,  peaju3ylOMIUX  OCHOBHBIC
o0pa3oBaTebHbIE IPOTrPAMMBI.

CopneprkaHue IporpaMMsl 1o (hpu3KMKe HampaBIeHO HAa (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOMH
KapTuHbI Mupa oOyuatomuxcst 10-11 kimaccoB mpu o0yyeHun ux ¢u3uke Ha 0a30BOM ypOBHE Ha
OCHOBE CUCTEMHO-/IESITEIbHOCTHOrO noaxo/a. [Iporpamma o ¢usuke coorBeTCTBYET TpeOOBAHUAM
OI'OC COO x mniIaHUpPYEMBIM JIMYHOCTHBIM, INPEAMETHBIM M METAllPEIMETHBIM pe3yJbTaTaM
00y4yeHHMs, a TAKXKE yUYUThIBaeT HEOOXOAMMOCTh peau3alMd MEXIIPEIMETHBIX CBs3ell (pU3MKH C
€CTECTBEHHO-HAYUYHBIMU YUE€OHBIMH IIpeaMeTaMu. B Hell onpeensoTcsi OCHOBHBIE e M3YYCHHUs
(Gbu3uKN Ha ypoOBHE CPEAHEro oO0IIero oO0pa3oBaHMsl, IIAHUPYEMbIE Pe3ylbTaThl OCBOCHHS Kypca
(U3MKU: TUYHOCTHBIE, METAIIPEIMETHBIC, IIPEeAMETHBIC (Ha 6a30BOM ypOBHE).

[Tporpamma 1o ¢Gu3HKe BKIIOYACT:

® IUIAHUpPYEMBIE Pe3yJbTaThl OCBOEHMs Kypca (U3UKU Ha 0a30BOM ypOBHE, B TOM YHCIIE

IIPEIMETHBIE PE3yIbTaThl IO TOAaM O0yUYECHHUS;

e cojaepxaHue yueOHoro npeamera «Pu3nkay 1mo rogam o0ydeHusl.

dusnka Kak Hayka o HauOoJsiee OOIIMX 3aKOHAX MPHUPOJBI, BHICTyHasl B KaueCcTBE y4eOHOTo
IpeaMeTa B ILIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHUCTEMY 3HAaHMM 00 OKpY’KaloIlleM MUpE.
[IkonbHBIH Kypc GU3MKN — CUCTEMOOOPA3yIOIINIA 1711 €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEAMETOB,
MOCKOJIbKY (U3MYECKHE 3aKOHBI JIS)KaT B OCHOBE IPOLIECCOB M SBJICHHM, M3y4yaeMbIX XHUMHUEH,
Ouosiorueit, pusnveckoil reorpaduei u actponomueil. Vicronap3oBaHne U aKTHBHOE MPUMEHEHHE
(bUBUYECKUX 3HAHUW OMpeneNseT XapakKTep M Pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B cdepe
SHEpPreTUKH, TPAHCIOPTA, OCBOCHHMS KOCMOCA, IMOJYYCHHMsS HOBBIX MaTEepHalioB C 3aJaHHBIMU
CBOWCTBaMHM U Jpyrux. M3ydyeHue Gpu3uku BHOCUT OCHOBHOH BKJIaJ B (POPMUPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MUpa oOydyaromuxcs, B (OpMUPOBaHME YMEHUN MPUMEHATh HAYYHBI METO.
MO3HAHUS TPU BBIIIOJHEHUN MU yUEOHBIX MCCIIEIOBAHUN.

B ocHOBy kypca (M3HKH IJIs YPOBHS CpEOHET0 00Iero oOpa3oBaHUs TOJOXKEH Pl UICH,
KOTOPBIE MO’KHO pacCMaTPUBATh KaK IMPUHIIUIIBI €r0 IIOCTPOECHHUS.

Hoes yenocmunocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH 3aBEPIIEHHBIM, OH
COZEPKUT MaTepuasl U3 BCEX pa3leioB (PU3MKH, BKIHOYAET KaK BOIPOCHl KJIACCHMYECKOH, TaK U
COBPEMEHHO! (hU3UKH.

Hoesn cenepanuszayuu. B cooTBeTCTBUM ¢ Hell Marepuan Kypca QUMK OOBbEIUHEH BOKPYT
¢usnveckux teopuid. Benyumm B Kypce siBisercst GOpMUPOBaHHE MPEACTaBICHUI O CTPYKTYPHBIX
YPOBHSIX MaTe€pHH, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanusanus npennojaracT MCIOJb30BaHUE T'YMaHUTApPHOTO
NoTeHIMana pU3NYECKON HayKH, OCMBICICHHE CBA3M pa3BUTHs (PU3MKH ¢ pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMH, HDABCTBEHHBIMU M 9KOJIOTUYECKUMU TPOOIEeMaMH.

Hoes npuxnaonoti nanpasnennocmu. Kypce QU3uKu mpeanojaraeT 3HakOMCTBO C HIMPOKHM
KPYTOM TEXHHUYECKUX U TEXHOJIOTMYECKHX MPUIIOKEHUH U3YUEHHBIX TEOPUI 1 3aKOHOB.

Hoes sKonoeusayuu peanu3yercss IOCPEACTBOM BBEICHUSA DIEMEHTOB COJEPKaHMs,
MNOCBALIEHHBIX SKOJIOTMYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C DPAa3BUTHEM
TEXHUKUA U TEXHOJIOTUH, a Takke 00CYXICHHs MpOoOJIEM PalMOHAIBLHOTO MPHUPOIOIIONB30BAHUS U
HKOJIOTUYECKOM 0€30MacHOCTH.

CrepXHEBBIMH 3JIEMEHTaMHM Kypca (HU3MKH Ha YpOBHE CpeaHEro oOIero oOpa3oBaHUS
SBISIIOTCA  u3udeckue Teopur ((pOpMHUpPOBAHWE TMPEJACTABICHUH O CTPYKTYype TOCTPOCHHS



¢usnyeckoii Teopuu, posnd (PyHIAMEHTAIbHBIX 3aKOHOB M TPUHIMIIOB B COBPEMEHHBIX
IPEJCTAaBICHUAX O MPHUPOJE, I'PAHUIAX NPUMEHUMOCTH TEOpHUHl, AJI ONUCAHUSA E€CTECTBEHHO-
HAYYHBIX SIBJICHUN U MPOLIECCOB).

CuCTEeMHO-EATEIbHOCTHBIN MOAXOM B Kypce (M3MKU pealn3yeTcs MpexkAe BCEro 3a Cuér
OpraHu3alK SKCIIEPUMEHTAILHON JAedaTenbHOCTH oOyuarommxcs. [lis 6a3oBoro ypoBHs Kypca
(GU3MKN — 3TO HUCMOJIB30BAaHUE CHUCTEMBI (POHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U
nabopaTopHbIX paldOT, KOTOpbIE B MporpaMMe Mo (u3uke OObEAMHEHBI B OOLIMI CIHCOK
YUYEHUYECKUX INPaKTUUYECKUX paboT. BrijeneHne B yKa3aHHOM IepedHe JIabOpaTOpHBIX padoT,
IPOBOJUMBIX JUISl KOHTPOJIE M OLEHKH, OCYIIECTBIISETCS Y4YaCTHUKaMU OOpPa30BaTEIbHOTO
mporecca UCXos M3 0COOEHHOCTEeH IIaHWPOBaHUS M OCHalleHUs KabuHera (Gusuku. [Ipu sTom
obecreynBaeTcsl OBJIAJCHHE OOYYaIOIUMKCS YMEHHSAMHM IPOBOJUTH KOCBEHHBIE W3MEPECHMS,
UCCIICIOBAHMS 3aBUCUMOCTEH (M3MYECKUX BEJIMYMH W IIOCTAHOBKY OIBITOB 10 TPOBEpKE
IPEUI0KEHHBIX THIIOTES.

Bosbiioe BHUMaHME yAETSAETCS PEIICHUIO PACUETHBIX M Ka4eCTBEHHBIX 3a1a4. [Ipu aTom ams
pacu€THBIX 3aJady IPUOPUTETOM SIBISAIOTCS 3aJadd C SIBHO 3aJaHHON (U3NYECKOH MOAENbIo,
MO3BOJISAIOIINE IPUMEHATh U3Y4YEeHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjena Kypca,
TaK U UHTETPUPYs 3HAHUSA U3 pa3HbIX pa3fenoB. /[ KaueCTBEHHBIX 3a7a4 IPUOPUTETOM SIBIISIFOTCS
3ajaHus Ha OOBSICHEHUE MPOTEKaHUsI (PU3UUYECKUX SIBICHUH M MPOIECCOB B OKPYIKAIOIICH KHU3HHU,
Tpebyrouue BpI0opa GU3NIECKON MOIENH I CUTyallul IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpedoBanusimu @PI'OC COO k MaTepuanbHO-TEXHUYECKOMY 00ecieueHUI0
y4eOHOro mporecca 0a30BbI ypOBEHb Kypca (DM3WKH HAa YPOBHE CPEIHETO 00IIero oopasoBaHUs
JOJDKEH UW3ydaThCsl B YCIOBHUAX NPEAMETHOro KaOuWHeTa (HM3MKM WIM B YCIOBHUSX
MHTETPUPOBAHHOIO KaOMHETa IpPEeIMETOB €CTECTBEHHO-HAay4yHOro Iukiaa. B kaOunere ¢usuku
JOJDKHO OBITH HeoOXxonumoe JabopaTopHOe O0OpYyAOBaHHE [UIs BBINIOJHEHUS YKa3aHHBIX B
porpamMmMe 1o (pU3MKe yYeHUYECKUX MPAKTUYECKUX paboT U AEMOHCTPALMOHHOE 000pyI0BaHHUE.

JleMOHCTpallMOHHOE ~ 00opyaoBaHHe (HOPMHUpPYETCS B COOTBETCTBUM C  IPUHIUIIOM
MUHHMAJIBHOM JOCTaTOYHOCTH M OOECHEeYMBAET MOCTAHOBKY IEPEUYMCICHHBIX B IpOrpamMMe IO
¢u3nKe KIIOYEBBIX JEMOHCTpPAlMHA JJIsl HWCCIEAOBAaHMS HW3yYaeMbIX SBJICHUH U IPOLECCOB,
HMIUPUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHUI.

JlaGopaTtopHoe 00opyioBaHKE JUIsl YUCHHUECKUX MPAKTUUYECKUX paboT popMUpYETCs B BUE
TEMaTUYEeCKMX KOMIUIEKTOB U o0ecreuynBaeTcss B pacy€Te OJHOro KOMILJIEKTa Ha JBYX
oOyyaromuxca. TemaTudeckue KOMIUIEKTBI J1a0opaTopHOro O0OpYZOBaHUS JOJDKHBI  OBITh
MIOCTPOEHBl HAa KOMILJIEKCHOM MHCIOJb30BAHMM AHAJIOIOBBIX M IM(PPOBBIX HPHUOOPOB, a TaKxke
KOMITBIOTEPHBIX U3MEPHUTENIBHBIX CUCTEM B BUJIE LU(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU TESIMU U3YUYeHUsT (PU3UKH B 00IIEM 00pa30BaHUHM SIBIISIOTCS

e (opMHUpPOBaHME UHTEPECA U CTPEMIICHHSI 0OYyYAIOLINXCS K HAYYHOMY M3yUCHHIO IPUPOJIBL,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE TMPEACTABICHMA O HAy4HOM METOJe TO3HaHUA U  (OPMHUPOBAHUE
MCCIIEI0BATEIBLCKOTO OTHOILICHHS K OKPYKAIOIIUM SIBIICHHSIM;

e (HopMHUpOBaHME HAYYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa M3Y4YEHHS OCHOB CTPOCHUS
Matepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opMHUpOBaHME YMEHHH OOBACHATH ABICHMS C UCIOJIb30BaHUEM (U3NYECKUX 3HAHUHN U
HAYYHBIX JJ0Ka3aTeIbCTB;

e (opMHUpOBaHHME NPEACTABICHUN O POJM (U3MKU ISl Pa3BUTHS APYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHII.

JlocTiKeHre ATUX Leied oOecrednBaeTcsl pelleHHeM CIEAYIOUIMX 3aJad B Ipolecce
M3yuYeHus Kypca (GU3UKHA Ha YPOBHE CPEAHETO 001Iero o0pa3oBaHus:



e TpUOOPETeHHE CUCTEMBI 3HAHMK 00 OOMMX (PU3NYECKHX 3aKOHOMEPHOCTSAX, 3aKOHaX,
TEOpHUAX, BKIIOYAS MEXaHHMKY, MOJICKYJSPHYIO (H3UKY, DJEKTPOJUHAMHUKY, KBAaHTOBYIO
(hU3UKY U DJIEMEHTHI acTPO(DHU3NKH;

e (opmupoBaHUE YMEHUN TPUMEHSTHh TEOPETUUECKUE 3HAHUS I 00bACHEHUS (PU3HUUECKUX
SIBIIGHUI B TIPUPOJIC U ISl IPUHSATHUS IPAKTHUECKUX PEIICHUI B MOBCEAHEBHOMN KH3HMU;

® OCBOCHHE CITIOCOOOB PELICHUS Pa3IMYHBIX 33134 C SIBHO 3a/laHHON (PU3NYECKON MOJIEINBIO,

3aJ1a4, MOAPa3yMEBAIOLIUX CAMOCTOATEIbHOE CO3JaHNe (PU3NUECKON MOJIEeNH, aJeKBaTHOM
YCIIOBUSIM 33]1a4H;

e TMoOHUMaHHE (PU3UYECKMX OCHOB W TIPUHIUIIOB JCUCTBUS TEXHHUYECKUX YCTPOHCTB M
TEXHOJIOTUYECKHUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOIIYIO CPELy;

® OBJAJEHUE METOJaMH CAaMOCTOATEIbHOTO IJIAHUPOBAaHUS M MPOBENEHUs (U3HUECKUX
AKCIIEPUMEHTOB, aHAJIM3a U WHTEPIpETAi UH)OPMAIIMH, OTPEeNIeHUs] JOCTOBEPHOCTH
MOJIy4€HHOTO pe3yibTara;

® CO3/IaHME YCJIOBUH JJIl Pa3BUTHUS YMEHUM MPOECKTHO-UCCIEI0BATEIbCKOM, TBOPYECKOM
NeSITeIbHOCTH.

Ha w3ydenne ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CpeIHEro oOmiero oOpa3oBaHUs
orBoauTcs 136 wacos: B 10 kiacce — 68 wacos (2 vaca B Hezento), B 11 kimacce — 68 yacoB (2 yaca B
HEJIENIO).

[Ipemiaraemelii B mporpamMme 1o (usuke nepedyeHs JabopaTOPHBIX M MPAKTHYECKUX PadoOT
SBIIETCS PEKOMEH/I0BAaHHBIM, YUUTENb JEJIaeT BEIOOP MpOBEAeHHs 1a00paTOPHBIX paboT U OMBITOB
C Y4ETOM MHIMBHUIYAIBHBIX OCOOCHHOCTEH 00yUYaronmXcsl.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pasnen 1. ®u3uka 1 MeTOAbI HAYYHOIO MIO3HAHUS
®uszuka — Hayka o mnpupoje. HayuHble MeTonabl MO3HAHUSA OKpyXxaromero mupa. Poib
HKCIEPUMEHTA ¥ TEOPUH B MIPOIECCEe TTO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PU3HKE.
MopenupoBanue (GU3MYECKUX SBJICHHH M TipoiieccoB. Hayunple rumore3sl. duznueckue
3aKOHBI ¥ TeOpUU. ['paHHIIbI MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpMHIMIT COOTBETCTBUS.

Pome um mecto ¢usuku B (HOpMUPOBAHMM COBPEMEHHOM HayyHOW KapTUHBI MHUpa, B
MPAKTUYECKOM JAEATETbHOCTH JIIOICH.

Jlemoncmpayuu
AHanoroBbie ¥ UGPOBBIC U3MEPHUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYNKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanunyeckoe nBukeHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOT O JBHKEeHMs. CucTemMa OTCUETA.
Tpaexropus.

[lepememienue, CKOpPOCTh (CpelHSAsI CKOPOCTb, MIHOBEHHAs CKOPOCTb) U YCKOpEHHE
MaTEpUaIbHOM TOUKH, MX IMPOEKIUU HAa OCU CHCTEMbl KoopAauHaT. CoKeHue NepeMelleHUuN U
CJI0’KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOPEHHOE NPsSMOJUHEWHOE ABWXKeHHE. ['paduku 3aBHUCUMOCTH
KOOPJHMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NIEPEMELIEHUSI MaTEPUAIbHON TOYKHA OT BPEMEHHU.

CBobOogHOe nazeHue. Y CKopeHrne CBOOOHOTO TaICHUS.

KpuBonuneiinoe aBukenue. JBUKeHHE MaTepUAIbHON TOYKU MO OKPY>KHOCTH C MOCTOSHHOM
M0 MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHass ckopocThb. Ilepuon u yactota obpaieHus..
LleHTpOCTpEMUTENBHOE YCKOPEHHE.

TexHuyeckue ycTpoicTBa M MPAaKTHUECKOE NIPUMEHEHHUE: CIIUJIOMETP, ABM)KEHHUE CHAPSOB,
LIETTHbIE U PEMEHHBIE ITEPEAAUN.

Jlemoncmpayuu

Mopenb cucteMsl OTCUETA, UILTFOCTPALMS KNHEMATHYECKUX XapaKTEPUCTUK JBUKEHHUS.

[TpeoOpa3oBanue IBUKEHUN C UCIIOIB30BAHUEM IPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO34yXe U B pa3peKEHHOM INPOCTPAHCTBE.

Habntonenue nBrxeHus Tena, OpoIeHHOro Mo/ YIIIOM K TOPU30HTY M TOPH30OHTAIIBHO.

W3mepenue yckopeHust CBOOOJHOTO MaeHUSI.

HanpaiieHne ckopocTH NpH IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3y4yeHne HepaBHOMEPHOTO JBUKEHUS C LIEIbIO ONPEAEIEHUSI MTHOBEHHOW CKOPOCTH.

HccnepoBanue COOTHOLIEHUS MEXAY MYTSIMH, MPOUIECHHBIMHA TEJIOM 3a MOCIEAOBATEIIbHbBIC
paBHBIE IPOMEXYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKEHUH C HaYaJIbHON CKOPOCTHIO, paBHOU
HYJIIO.

N3yueHne nNBUKEHHUs IAPUKA B BA3KOU JKUKOCTH.

W3yyenue nuxeHus Teaa, OpOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

[Tpuniun otHocutenbHocTH ["anmuies. lepBoiii 3akoH HeroToHa. MHepumanbHbIE CHCTEMBI
oTcuéra.

Macca Ttenma. Cuma. Ilpunuun cynepno3uiuu cwi. Brtopoit 3akoH Hbrotona mis
MaTepuanibHOU TOYKU. Tperuii 3akoH Hbr0TOHA [U1s1 MaTEpUANIBHBIX TOYEK.

3aKoH BceMHUpHOTo TsAroteHus. Cumna Tsokectd. [lepBas kocMuyeckas CKOpOCTb.

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



Tpenue. Buasl Tpenus (mokosi, ckojibxkeHus, kauenus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHHsI CKOJBXKEHUS M cuia TpeHus nokosd. Koaddumuent tpenus. Cuna cOnpOTHUBICHHS IMPU
JBUKEHUHU TeJa B )KUIKOCTH WJIU Ta3e.

[ToctynaTenbHoe U BpalateabHOE JBUKEHHE a0COTIOTHO TBEPAOIO Tela.

MOMEHT CuiIbl OTHOCHUTENBHO OCH BpauieHus. 1lnedo cuiibl. YcnoBust paBHOBECUS TBEPIOIO
Tena.

TexHuueckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHUE: MOAIIUIHUKU, JIBUXKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHEepUUH.

CpaBHeHME Macc B3aUMOICHUCTBYIOIIUX TE.

Bropoii 3akoH HeroToHa.

N3smepenue cu.

Crnoxenue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT JedopMaIuu.

Hesecomocts. Bec Tena mpu yCKOpEHHOM NOABEME U NAJICHUU.

CpaBHEHME CHII TPEHUS TOKOSI, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecUsl TBEPAOTro Tesia. Bunbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

W3ydenue qBuxeHus: Opycka 1Mo HAKIOHHOH IJIOCKOCTH.

HccnepoBanue 3aBUCMMOCTH CUJI YHPYIOCTH, BO3HUKAIOMIMX B IPYKUHE U PE3HMHOBOM
oOpasiie, oT uX AedopMaIuu.

HccnenoBanue ycnoBuid paBHOBECHs TBEPJOTO TENA, UMEIOIIETO OCh BPALLEHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

WNmnynbe mMaTepuanbHOW TOUYKM (Tesa), CUCTEMbl MaTe€pHalbHBIX TouyeK. MMmynbc cuiibl u
M3MEHEHUE UMITYJIbCa Tella. 3aKOH COXPaHEHUsl UMITyJibca. PeakTuBHOE TBUIKEHHUE.

Pa6ota cunbl. MOIIHOCTE CHUIIBI.

Kunernueckasi sHeprus marepuanbHOil Touku. Teopema 00 H3MEHEHHMHM KHUHETHYECKON
SHEPTHUH.

[TorenumansHas »Heprus. [loTeHManbHas SHeprus ynpyro nehOopMHUPOBAHHON TPYKHHEIL.
[ToTenunanpHas 3HEprus Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToTeHnmManbHble W HEMOTCHIHUATbHBIE CHIBL. CBs3b pabOThl HEMOTEHIUANBHBIX CHII C
M3MEHEHNEM MEXaHUYECKON YHEPTUH CUCTEMBI TeNl. 3aKOH COXPAHEHUsI MEXaHUYECKON YHEPTUH.

VYupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHHE: BOJOMET, KOMEp, MPYKUHHBINA
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE IBUXEHUE.

[lepexon moTeHIIMATBEHON YHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3ydyenne aOCOMIOTHO HEYNpPYroro yjaapa ¢ TOMOMIbIO JABYX OJMHAKOBBIX HHTSIHBIX
MasTHUKOB.

HccnenoBanue cBs3M pabOThI CHIIBI C U3MEHEHHUEM MEXaHWYECKOM SHEPTUH Tella Ha TpuMepe
pacTsKEHUs PE3UHOBOTO KIyTa.

Paznen 3. MogiekyasipHasi pu3uka 1 TEpMOAMHAMUKA
Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul
OCHOBHBIE TOJOXKEHUS MOJEKYISIPHO-KMHETHUECKOW TEOPUHM M MX ONBITHOE OOOCHOBAHHE.
BpoynoBckoe nemwxenue. Auddysusa. Xapakrep IBUKEHHUS U B3aUMOACUCTBHS YaCTHIl BEIECTBA.



Mogenu cTpoeHHs Ta30B, KUAKOCTEH U TBEPIABIX TElI U OOBSCHEHHE CBOMCTB BEIIECTBA HA OCHOBE
3TUX Mojenel. Macca u pazmepsl mosiekyia. KonnuectBo BemectBa. [loctosiHaas ABoraapo.

Temnosoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mogens wupaeanbHoro raza. OCHOBHOE YpaBHEHHUE MOJICKYJISIPHO-KHHETUYECKOW TEOPHUH
uaeaIbHOro raza. AOCOIIOTHas TeMIepaTypa Kak Mepa cpelHell KHHETHYEeCKOI SHEepPriuH TEeIIOBOTO
nBkeHua dactul rasa. [llkama Ttemneparyp KenbBuna. ['a30Bble 3aKkOHBL. YpaBHEHUE
MenneneeBa—Knanelipona. 3akon JlanpToHa. M3omporeccsl B MA€aIbHOM ra3e € IOCTOSHHBIM
KOJIM4YeCTBOM BemiecTBa. ['paduueckoe mnpencTaBieHHe H30MPOLECCOB: H30TEpPMa, H30X0pa,
n3obapa.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapOMETD.

Jlemoncmpayuu

OnbITHl, [OKa3bIBAIOUIME JMCKPETHOE CTPOCHHME BEIIeCTBa, (oTorpaguu  MOJEKYI
OpraHUYeCKUX COCTUHEHUH.

OmnbiThl 10 AU y3un KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JIBUKEHHUSI.

Mopens onsbira IlITepHa.

OnbITHL, JOKA3bIBAIOIINE CYHIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOEHCTBHS.

Monens, HUTIOCTpUpYIOLIas NPUPOLy JaBICHMs ra3a Ha CTEHKH COCY/a.

OnBITHL, WUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuu sxcnepumenm, nabopamopmsie pabomul

Omnpenenenne Macchl BO3yXa B KJIACCHON KOMHATE€ Ha OCHOBE M3MEPECHHUM 00BhEMa KOMHATHI,
JABJIEHUS U TEMIIEpATyphl BO3/lyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX]ly TapAMETPAMH COCTOSTHUS Pa3peKEHHOr0 rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoauHaMuueckass cucteMa. BHYTpeHHsE SHEpPruss TEPMOJAMHAMHUYECKOW CHCTEMBI U
ciocoObl €€ n3MeHeHus. KomuuecTBo TemaoTel U paboTa. BHyTpeHHSS sHeprus OJHOATOMHOIO
nJeanbHOro rasa. Buael Temsonepenayu: TEIIONPOBOJHOCTh, KOHBEKIUS, U3IyUEHUE. Y JAelIbHAs
TEII0EMKOCTH BellecTBa. KonMuecTBO TEIIOTHI IPU TEIJIONEpeaaye.

[Tonsitue 06 agumabarHoM mporiecce. [lepBbIil 3akoH TepMoauHaMuKu. [I[puMeHeHue mepBoro
3aKOHa TEPMOJAMHAMUKH K H3omporeccaM. [ padudeckas uaTepnperanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuki. HeoObpaTHMOCTh IPOIIECCOB B MIPUPO/IL.

TennoBeie Mammubl. [IpuHIMNBL NeiicTBUS TerioBeIX MamuH. [IpeoOpa3oBanHust sHEpruu B
TeII0BbIX MamuHax. Koadduiment moneznoro aeicTBusa terioBoi mammubl. [{ukn KapHo u ero
KO3 PHUIHUEHT MOJIE3HOTO JeHCTBUSA. DKOIOTHYECKUE TPOOIEMBI TEINIOIHEPTETUKH.

TexHn4eckue ycTpocTBa U MPaKTUYECKOE MPUMEHEHHUE: IBUTATEb BHYTPEHHETO CrOPaHUs,
OBITOBOM XOJIOAMIBHUK, KOHJAUIIUOHED.

Jlemoncmpayuu

V3MeHeHre BHYTPEHHEH SHEPruy Teja MU COBEPIIEHUH pabOThI: BBUIET NPOOKH U3 OYTHIIKU
Moja JEHCTBHMEM CXKaTOro BO3JyXa, HarpeBaHue s3¢dupa B JaTyHHOH TpyOKe NYyTEM TpEHHUs
(BuaeoieMOHCTpaIus).

W3meneHnue BHyTpeHHEH SHEpruu (TeMIepaTyphl) Tejla IpH Terionepeiaye.

OmnpIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTaTeNsi BHYTPEHHETO CTOPaHuUs, PEaKTUBHOTO JIBUTATEIIS.

Yuenuueckuu sxcnepumenm, nabopamopmsie pabomul

N3Mepenne yienbHOM TEMI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanun geujecmea. Pazosvie nepexoovl

[TapooGpa3oBanue u kKoHmeHcanus. Vcnapenue n kurnenue. AOCOTIOTHAS M OTHOCHTEIIbHAS
BJIQKHOCTh BO31yXa. HacwleHHBI map. YenbHas TemjaoTa mnapooOpa3oBaHUs. 3aBHCHUMOCTb
TEMIIEpaTypbl KUIIEHUS OT JaBJICHUS.



Teépnoe teno. Kpucrammmueckue u amopdHbie Tena. AHM30TPONHS CBONCTB KPUCTAJUIOB.
Kunkue xpuctamibl. CoBpeMeHHbIE Marepuaibl. llnaBneHne W Kpuctamnuzauus. Y aeiabHas
teruiora miaBneHus. Cyonumanms.

YpaBHeHHE TEIJIOBOTO OalaHca.

TexHuueckue yCTpPOMCTBA U MPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP U TICHUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUU MTOIyYEHUsI COBPEMEHHBIX MaTEPUAJIOB, B TOM YHCJIE€ HAHOMATEPUAJIOB, U
HaHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HaCBIIIEHHBIX apOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CriocoObl U3MepeHus BIaKHOCTH.

HaGmronenne HarpeBaHus ¥ IUIABJICHUS KPUCTANIMYECKOTO BEIECTRA.

JleMoHcTpanust KpUCTaIOB.

Yuenuueckuu sxcnepumenm, nabopamopmsie pabomul

N3MepeHre OTHOCUTENBHOM BIIa)KHOCTH BO3/IyXa.

Pa3znen 4. DiekTpoanHamMuka

Tema 1. Inexmpocmamuka

DJeKTpu3anus Teil. JJIeKTpUIecKuid 3apsaa. [IBa Buma asekTpuyeckux 3apsaaoB. [[poBoaHukH,
JUAJIEKTPUKHU U TTOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHHUS SJIEKTPUUECKOTO 3apsijia.

BzaumopeiictBue 3apsnoB. 3akoH Kynona. TodeuHblid 3JIEKTPUYECKHI 3apsl. DIEKTPUUECKOE
nosie. Hampsx€HHOCTh dieKkTpuyeckoro mnosis. IIpuHIuI cyneprnosuuuy 371€KTPUYECKUX I1O0JIEH.
JInHnK HanpsKEHHOCTH SJEKTPUYECKOTO MOJIS.

PaGora cun snexrpocratuueckoro nous. [lorenmman. Paznocts moteHmnuanos. [IpoBoagHukm
U JUAJIEKTPUKU B 3JIEKTPOCTATUYECKOM IoJ€e. [nanexkTpudeckas NpoOHUIAEMOCTb.

OnektpoémkocTh. KoHaeHcaTop. DIEKTpPOEMKOCTb IUIOCKOTO KOHJEHCATOpa. JHEprus
3apsyKEHHOI0 KOHJIEHCATopA.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: BJIEKTPOCKOMN, 3JIEKTPOMETD,
ANEKTPOCTaTUYECKasl 3allUTa, 3a3eMJIEHHE DJIEKTPONpPHOOPOB, KOHJEHCATOP, KOIMHWPOBAJIBHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U NPUHLUIL ACHCTBUSA 3JIEKTPOMETPA.

B3anmopeiicTBre Ha’IeKTPU30BAHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3apSKEHHBIX Tell.

[IpoBOIHMKY B 3EKTPOCTATHYECKOM IIOJIE.

DneKkTpocTaTU4ecKas 3allluTa.

JINDIIEKTPUKH B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTD 3JIEKTPOEMKOCTH TUIOCKOTO0 KOHIEHCATOpa OT IUIOIIAM TUIACTUH, PACCTOSHUS
MEXIy HUMH U TU3JIEKTPUIECKON IPOHULIAEMOCTH.

DHeprus 3aps>KEHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3mepenue 351eKTPOEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwiit 31exmpuyeckuii mox. Toku é paznuunvix cpeoax

DNEeKTpUYECKUl TOK. YCJIOBHS CYyIIECTBOBaHUS 3JIEKTPUUYECKOrOo TOKa. MCTOUHMKH TOKA.
Cuita Toka. ITocTOSAHHBIN TOK.

Hanpspokenne. 3akon Oma 1151 ygacTka LIETH.

DJIEKTPUYECKOE CONMPOTHUBJIEHUE. Y JEIbHOE CONMPOTUBICHUE BeniecTBa. [locnenoBarenbHoe,
napajuieJIbHOE, CMEIIaHHOE COeIMHEHUE POBOJHUKOB.

Pabota snekTpuueckoro Toka. 3akoH Jxoyms—JIennia. MOIHOCTh AMEKTPUIECKOTO TOKA.



DNEeKTpOABMKYLIasi CUjla U BHYTPEHHEE COIPOTUBIEHUE MCTOYHMKA TOKa. 3akoH Oma i
MTOJTHOHU (3aMKHYTOM) AJIEKTpUIecKoi menu. KopoTkoe 3ampIkaHue.

DNEeKTpOHHAs IPOBOAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS METAJUIOB OT
Temrneparypsl. CBEpXIIPOBOIUMOCTb.

DnexTpuueckuid TOk B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoaanku. CoOCTBEeHHAs U MPUMECHAs MMPOBOIUMOCTD MOJTyIPOBOAHUKOB. CBOWCTBA
p—n-niepexoza. IloaynpoBoiHUKOBBIE TPUOOPHI.

DJIEKTpUYECKMH TOK B PAcTBOpax M paciuiaBax dSJIEKTPOJHUTOB. DJIEKTPOJUTHYECKAS
qyccoumranus. JIEKTPOIHU3.

DnekTpuyeckuii TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOSITENbHBIA pa3psa. MoHus.
[Tna3zma.

TexHuyeckue ycTpoilcTBa M MPAaKTHUUECKOE NMPUMEHEHHE: aMIIEPMETpP, BOJBTMETpP, PEOCTar,
UCTOYHUKHA TOKa, OJJIEKTPOHArpEBAaTEIbHBIE MPUOOPHI, AIIEKTPOOCBETUTENbHbIE MPUOOPHI,
TEPMOMETP  CONpPOTHBIICHHUS,  BaKyyMHBIH  JHOJ, TEPMHCTOPHl U  (OTOPE3UCTOPHI,
ITOJIYIIPOBOTHUKOBBIN IMOJ, TaIlbBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAPSHKEHUS.

3aBUCUMOCTb CONPOTHUBIICHHUS LMJIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBL, ILIOLIAAH
MTONIEPEYHOI0 CEYEHUS U MaTepuana.

CMeniaHHOE COEJUHEHHUE TPOBOJHUKOB.

[Ipsamoe wu3MepeHue HNEKTPOABIKYIIEH CHibl. KOpOTKOE 3aMbIKaHUE TallbBAaHHYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTUBIIECHUS.

3aBUCHMOCTb CONPOTUBIIEHUSI METAJIJIOB OT TEMIIEPATypHI.

IIpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoit pa3psia 1 NpOBOJUMOCTh BO3AyXa.

OAHOCTOPOHHSISI MPOBOAUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomol

N3y4yeHne cMEIIaHHOTO COEMHEHUS PE3UCTOPOB.

N3mepenne 37eKTpoABMKYIIEN CUITIbl HICTOYHUKA TOKA U €r0 BHYTPEHHEr0 COIPOTUBIICHHUS.

Habmonenue anekrpoinusa.

MexknpeamMeTHbIe CBSI3H

Wzyuenne kypca ¢usuku 06a3zoBoro ypoBHsS B 10 Kiacce OCYIIECTBISIETCS € Y4YETOM
COJZIEp>KaTENIbHBIX MEXKIIPEAMETHBIX CBSI3eH C KypcaMy MaTeMaTuKH, OMOJIOTUH, XUMUH, Teorpaduu
U TEXHOJIOTHH.

Meosicnpeomemnvle nonsamus, CBSI3aHHbIE C HW3yYEHHWEM METOJIOB HAy4HOI'O IO3HAHUS:
SBIICHWE, HAYYHBIH (aKkT, TUMOTe3a, (u3MUeckas BENWYMHA, 3aKOH, TEOpHs, HaOJIO/ICHHE,
JKCIIEPUMEHT, MOJECINPOBAHNE, MOJIENb, U3MEPEHHUE.

Mamemamuka: peuieHUe CUCTEMbl ypaBHEHMH, JUHEWHas (yHKIMs, mapaboina, rumnepbona,
uX rpauKud U CBOICTBA, TPUTOHOMETpHUUYECKUE (YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC,
OCHOBHOE€ TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHl M HUX MPOEKIUM HA OCH KOOpAMHAT,
CJIO’KEHUE BEKTOPOB.

Buonoeusn: mexanudeckoe IBIKEHHE B JKHUBOHM mpupone, Auddy3us, ocMOC, TEIIO0OMEH
KUBBIX OPraHuW3MOB (BHUBI TEIUIONEpenayH, TEIUIOBOE PaBHOBECHE), SJEKTPUUECKHUE SIBJICHHS B
YKUBOU MIPUPO/IE.

Xumus: DUCKPETHOE CTPOCHHME BELIECTBA, CTPOCHUE ATOMOB M MOJEKYJ, MOJIb BELIECTBA,
MOJISIpHAsI Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJI, )KMAKOCTEW U ra30B, MIEKTPUUYECKUE CBOWCTBA
METaJUIOB, AJEKTPOJIUTHYECKAS TUCCOLIMALINS, TaIbBAHUKA.

T'eoepaghus: BIaXXHOCTH BO3lyXa, BETPbI, OapoOMeTp, TEPMOMETP.

Texnonozus: mpeodpazoBaHUE ABMXKEHUN C HCIOJB30BAHUEM MEXaHM3MOB, YUYET TPEHHS B
TEXHUKE, TMOAIIUITHAKY, HCIIOJIb30BAaHUE 3aKOHA COXPAaHEHHs HMIyJbca B TEXHHMKE (pakera,



BOJIOMET U JIPyTHUE), IBUTATENIb BHYTPEHHETO CrOpaHus, apoBasi TypOuHa, OBITOBOM XOJOAUIBHHUK,
KOHIUILIMOHEP, TEXHOJIOTUH TTOIYYEHHsI COBPEMEHHBIX MAaTEPUAIIOB, B TOM YHUCJIE HAHOMATEPUAJIOB,
M HAHOTEXHOJOTMH, OHIIEKTPOCTATHYECKas 3alUTa, 3a3eMJICHHE DIIEKTPONPUOOPOB, KCEPOKC,
CTPYHWHBIM TPHUHTEpP, 3JIEKTPOHArpeBaTelbHbIE NPUOOPBI, 3IEKTPOOCBETUTENIbHBIE MPHOOPHI,
rajlbBaHUKa.

11 KJIACC

Pa3znen 4. DiekTpoanHamMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHIL. B3anMozeiicTBue NOCTOSAHHBIX MarHuTOB. MaruutHoe nosie. Bekrop
MAarHUTHOM MHAYKUMH. [IpuHIMN Cynepno3uuuy MarHUTHBIX NOJIEW. JINHMM MarHUTHOW MHAYKLHH.
KapTuna nuHMil MarHUTHOM MHIYKIUMU TMOJIS1 TOCTOSSHHBIX MAarHUTOB.

MarnuTHoe Moje MNPOBOAHMKA € TOKOM. KapTuHa JIHMHMA HMHIYKIMM MarHUTHOTO TOJIS
JUTMHHOTO TIPSIMOTO MPOBOJAHUKA U 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKH ¢ TOKOM. OMBIT
Opcrena. BzanmoaelictBue MPOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuna JlopeHua, €€ Moysb M HamlpaBieHUE. J[BUkeHUE 3apsHKEHHOM YacTULIBI B OTHOPOJHOM
MarHuTHoM noJie. PaGota cuner Jlopenma.

SIBneHue DNEKTPOMArHUTHOM MHAYKUUU. IIOTOK BEKTOpa MAarHUTHOM MHAYKIUH.
DJIEKTPOABUKYIIAs CHUJIa MHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHON MHIAYKIMK Dapajes.

BuxpeBoe nsnekTpuueckoe IMoje. OJNEKTPOJBIKYIIAs CHIa HMHAYKIUH B TPOBOJHUKE,
JBHOKYIIIEMCS TIOCTYNATENbHO B OJTHOPOAHOM MarHUTHOM IOJIE.

IIpaBuio JleHna.

NHayKTUBHOCTS. SIBIE€HUE CAMOUHAYKIUH. DIEKTPOABUKYIIAS CHIIA CAMOWHTYKIIMH.

DHeprusi MarHUTHOTO MOJISl KATYIIKHA C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE NPUMEHEHUE: TOCTOSHHBIE MAarHUTHI,
3JIEKTPOMATrHUTHI, JIEKTPOJIBUTATENb, YCKOPUTEIN AJIEMEHTAPHBIX YaCTHUIl, MHIYKIIMOHHAS ME€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T10JIEM.

JIMHUY MHIYKIIMY MarHUTHOTO TIOJISI.

B3anmopencTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amrnepa.

JlencTBue cuiel JIopeHIIa Ha HOHBI 3JIEKTPOJIMTA.

SIBrIeHME DIEKTPOMArHUTHOW UHAYKIWH.

IIpaBuio JleHna.

3aBHUCUMOCTh AJIEKTPOABIKYILEH CHUJIbI MHAYKIHUH OT CKOPOCTH H3MEHEHUS MarHUTHOTO
MOTOKA.

SIBrieHNE CAaMOMHTYKITUH.

Vyenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3ydyeHne MarHuTHOTO TMOJISl KATYIIKU C TOKOM.

WccnepoBanue necTBUSI MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sABieHUS 3JIEKTPOMAarHUTHOM MHIYKIIUH.

Pazgen 5. KoJjie0anus ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMAZHUMHbIE KOJI€OAHUA

KonebatenpHast cucrtema. CBoOOmHBIE MexaHWYECKHE KoiiebaHus. [apMoHWYecKue
konebanusa. Ilepmon, wacrora, ammumryna u  (aza kosnebanuil. [IpyXMHHBIH MasTHHK.
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MareMaTHuecKuil MasTHUK. YpaBHEHHE rapMOHUYECKHX KosiebaHui. IpeBparienue sHepruu npu
FapMOHHYECKHUX KOJICOaHUSX.

Konebarenbubiii koHTyp. CBOOOAHBIE 5SIEKTPOMArHUTHBIE KoOJEOaHUS B HICATHLHOM
KojeOaTeNbHOM  KOHType. AHAJIOrHs MeXAy MEXaHHYeCKUMH M DJIEKTPOMAarHUTHBIMU
konebanusmu. Popmyna TomcoHa. 3aKOH COXpaHEHHsI DHEPTHMH B HJACATHHOM KOJIeOAaTeThHOM
KOHTYDE.

[IpencraBnenne o 3aTyxawmux KojeOaHUAX. BBIHYKICHHBIE MEXaHHMYECKHE KOJeOaHUS.
Pe3onanc. BeiHyX/1€HHBIE 2IE€KTPOMAarHUTHbIE KOJeOaHu .

[Tepemennbiii Tok. CUHyCOMAANIbHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUIUTYTHOE U JIEUCTBYIOIIEE 3HAUCHHE CUIIBI TOKA U HAIPSKCHMUS.

Tpanchopmarop. IlpousBoacTBo, mepenada W MOTpeOJEeHUE DICKTPUUCCKON DHEPTHH.
OKOJIOTMYECKME PHUCKM IpU TPOU3BOACTBE 3IeKTpo3Hepruu. KynbTypa ucnosb30BaHuUs
3JIEKTPOIHEPIUH B TOBCEAHEBHOM KU3HU.

TexHuyeckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHHE: AIEKTPUUECKUI 3BOHOK, T€HEPATOP
IIEPEMEHHOT0 TOKA, JIMHUM JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoyieOaTeIbHON CHCTEMBbl (MPYKUHHBIM WM MaTeMaTHYCCKUN
MasTHHK).

HaGmronenue 3aryxaromux KogeOaHmid.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOaHUH.

Ha6mronenue pezonanca.

CB00OIHBIC AJIEKTPOMArHUTHBIE KOJICOAHUSI.

OcmwmorpaMMbl  (3aBUCUMOCTH  CHUJIBI  TOKa M HampsDKEHHS OT  BpPEMEHH)  JUIs
ANEKTPOMATHUTHBIX KOJICOAHHI.

Pe3onanc mpu mociaenoBaTeNbHOM COEIMHEHUM PE3UCTOPA, KATYIIKM HHAYKTUBHOCTH H
KOHJIEHCATOopa.

Mopaenb TuHUN NEKTPOIIepeaauH.

Yuenuueckuui sxcnepumenm, nabopamopmsie pabomul

HccnenoBanue 3aBUCHMOCTH MepUoO/ia MajbiX KoyieOaHUH Tpy3a Ha HUTH OT JUIMHBI HUTH U
Macchl Ipy3a.

HccnepoBanue nNepeMEHHOTO0 TOKAa B LENH W3 IOCIEAOBATEIbHO  COEAUHEHHBIX
KOHJIEHCATOPa, KaTyIlIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUmMHble 6OTIHbL

MexaHnueckue BOJIHBI, yclIoBUs pacnpocTpaneHusd. Ilepuoa. CkopocTs pacnpocTpaHEHUs U
uirHa BoiiHbl. [lonepeunsle u npoaosabHbIe BOJIHBL. MHTEephepenuus u nudpakuns MEXaHUYeCKUX
BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEeKTpOMarHUTHBIE BOJHBI. YCIOBUSL HM3JIYYEHHUS JJIEKTPOMArHUTHBIX BOJH. B3aumuas
opueHTauus BekTopoB E, B, V B snektpomMaruuTHON BoJiHE. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpaXeHHEe,  MpelioMIICHWe,  moisapu3anus,  audpakmus,  uHTepdepernus.  CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[Ikana 351eKTpOMarHUTHBIX BOJH. [I[puMeHeHNEe SJIeKTPOMArHUTHBIX BOJTH B TEXHHUKE U OBITY.

[IpuHUMIBI pauOCBA3U U TENEBUACHUS. Pagronokanus.

DNEKTPOMarHMTHOE 3arpsA3HEHNUE OKPYKAIOIIEH Cpeibl.

TexHudeckne yCTpONCTBA M NPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJbHbIE HWHCTPYMEHTHI,
yABTPA3BYKOBAsl JIMarHOCTHKAa B TEXHUKE W MEAMIIMHE, pajap, paJAuONpUEMHHUK, TEIEBU30P,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OObpazoBanue 1 pacpOCTpaHEHUE MOMEPEUHBIX U MPOJI0JIbHBIX BOJH.

Konebmomeecs: Teno Kak HCTOYHHK 3BYKa.
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Habmoienue oTpakeHus U MPeIOMIICHUS MEXaHUIECKIX BOJIH.

Ha6mronenue nnrepdepeHimy u audpakiinid MEXaHUIECKUX BOJTH.

3BYKOBOI PE30HAHC.

HaGmronenune cBs3u TpOMKOCTH 3BYKa M BBICOTHI TOHA ¢ aMILJIUTYI0M U 9aCTOTOM KOJIeOaHMiA.

HccnepoBanue cBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTpaXKEHUE, MPEIOMIICHUE, MOIsSpU3alIns,
mudpakmus, HHTep(epeHIus.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsmonnHeliHOEe pacnpoCTpaHEHHE CBETa B OJHOPOJHOM Cpeje.
Jlyu cBera. ToueyHbI UCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaxeHHs cBera. [locTpoeHue H300paKEHHH B IIOCKOM
3epKae.

[Ipenomnienne cBera. 3aKOHBI PEJIOMIICHHUS CBETa. AOCOIIOTHBIN MOKa3aTellb MPETOMIICHHSL.
[TonHnoe BHyTpeHHee oTpaxkeHue. [IpeaenbHbIi yroa NoJTHOTO BHYTPEHHETO OTPAXKEHUS.

Hucnepcus ceera. CloxxHbIH coctaB Oenoro cera. L[Ber.

Colwuparonue U paccerBaroImue JUH3bL. TOHKas JMH3a. POKYCHOE PACCTOSITHUE U ONMTHYECKas
cuna TOHKOM nuH3BL [locTpoeHne wn300pakeHHIl B cOOMparOIIMX M PacCEeUBAIOIIMX JIMH3aX.
dopmyJia TOHKOH JMH3bI. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

Bonnosas ontuka. atepdepenius ceera. KorepeHTHbIE HCTOYHUKHU. Y CJIOBUST HAOIOICHUS
MaKCHMyMOB U MUHUMYMOB B HHTEP(EPECHIIMOHHONW KapTHHE OT JABYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpaxius ceeta. Judpakunonnas pemeéTka. Y caoBue HaOMOCHUS TI1aBHBIX MAaKCUMYMOB
MIPU NMaJeHUN MOHOXPOMATHYECKOTO CBETa Ha MU (PPaKLIMOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuyeckue yCTpoHCTBa W TpPaKTHUYECKOE MPUMEHEHHUE: OYKH, Jyna, Qoroamnmapar,
MPOSKIIMOHHBINA anmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAsS ONMTHKA, AU(pPaKIMOHHAS PEIIETKa,
MOJISIPOU .

Jlemoncmpayuu

[IpsamonuHeliHOEe pacnpoCTpaHEHHUE, OTpPaXEHUE U MpesioMJieHHe cBera. OnTtudyeckue
pUOOPBHI.

[TonHoe BHyTpeHHEe oTpakeHre. Mojenb CBeTOBOIA.

HccnenoBanue CBOMCTB H300payKeHHI B JIMH3AX.

Moaenu MUKpPOCKOIIa, TeJIECKOna.

HaGmonenue uaTepdepeHIum cera.

Ha6monenue qudpakuum cera.

HaGmonenue aucnepcuu cBera.

[Tonyuenue cnekTpa ¢ HOMOIIBIO MPU3MBI.

[TomydeHue ciekTpa ¢ TOMOMIbIO TUPPAKIIMOHHON PEIIETKH.

Habmonenue nonsipusanuu cBera.

Yuenuueckuu sxcnepumenm, nabopamopmsie pabomul

N3mepenne nokazaresns MpesoMIIeHUs CTEKIIA.

HccnenoBanue CBOMCTB U300payKEeHHI B JIMH3AX.

HaGmronenue qucnepcuu certa.

Pa3znea 6. OcHOBBI crienMaJILHOH TEOPHUHU OTHOCHTEILHOCTH
I'paHuubl NPUMEHMMOCTH KJIACCUYECKOM MexaHUKH. [locTynmaTel cnenuanbHOM Teopuu
OTHOCUTEJIbHOCTH: WHBAapUAHTHOCTb MOJYJS CKOPOCTH CB€Ta B  BaKyyMmMe, MPHUHIUII
OTHOCHTEIBHOCTH DUHINTCHHA.
OTHOCHUTENBHOCTH OAHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U COKPAILICHUE TJIUHBI.
DHeprusi ¥ UMIYJIbC PEISATUBUCTCKOMN YaCTHULIBI.
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CBs13bp Macchl C 3HEPTUEN U UMITYJIbCOM PEISATUBUCTCKOMN YaCTHUIbl. DHEPrus MOKOSL.

Pasnen 7. KantoBasi pusznka

Tema 1. dnemenmol KEAHMOBOI ORMUKU

®otonsl. @opmyna [lnanka cBs3M SHepruu (HOTOHA C €r0 YACTOTOW. DHEPrus U MMITYJIbC
dboToHa.

Otkpeitue u uccnenosanue pororddexra. Onpitel A. I'. Croneroa. 3akoHb! GoTodddekra.
VYpasuenue DitnmreitHa s hotodddekra. «KpacHas rpanuiay Gororddexra.

JlaBrenue cBera. OnwiTsl [1. H. JIeGenena.

XUMHYECKOE IEHCTBUE CBETA.

Texnuyeckue yCTpoHCTBA M TMpaKTUYECKOE MpUMEHeHHe: (OoTo3aeMeHT, (HOTOJATUHK,
COJIHEYHas OaTapes, CBETOAUOI.

Jlemoncmpayuu

D013 PeKT Ha YCTAaHOBKE ¢ IMHKOBOH TJIACTUHOM.

UccnenoBanue 3akoHOB BHEIIHETO GoTodDPeKTa.

Ceeroauon.

Connevnas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuto o -dactuil. Ilmaneraphas
mojenb aroma. [locrynmatsl Bopa. Mznyuenue u morsouieHne (OTOHOB MpHU HEpexoje aroMa C
OJIHOTO YPOBHS SHEPruM Ha Apyroi. Buasl ciekTpoB. CEKTp YpOBHEH 3HEPTUM aTOMa BOJOPO/IA.

BonnoBble cBolicTBa yactull. Bosnsl ne bpoiinsa. KopnyckyaspHO-BOJHOBOW Jyaan3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3Iy4YEHUE.

TexHuueckue yCTpOMCTBA U IIPAKTUYECKOE IMPHUMEHEHHUE: CIEKTPaJbHBIM  aHaIWU3
(ciexkTpockom), Ja3ep, KBAaHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopenb onbiTa Pezepdopna.

Omnpenenenre AJIMHBI BOJIHBI JIa3epa.

HaGmronenne nuHENaThIX CIIEKTPOB H3TyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

Habntonenue nuHeuaToro crekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, TOKA3bIBAIOUINE CI0XXHOCTh CTPOEHUs siapa. OTKpbITHE PaMOAaKTUBHOCTH.
OmneiTel Pezepdopaa mo ompeneneHuio cocraBa pajrMoaKTUBHOTO m3inydeHus. CBoicTBa anbda-,
Oera-, raMMa-u3IydeHus. BiusHrue panoaKTUBHOCTH HA JKUBBIE OPTaHU3MBI.

OTtkpbiTHE TIpOTOHA M HeWTpoHa. Hykionnas moxens sigpa IeitzenOepra—lBanenko. 3apsn
anpa. MaccoBoe uucio sapa. M3oromnst.

Anbda-pacnag. DJIEKTPOHHBIH W TO3WTPOHHBIN Oera-pacman. ['amMma-m3iaydeHue. 3aKoH
PaAMOAKTUBHOIO pacnaja.

DHeprus CBA3U HYKJIOHOB B sizpe. SnepHsbie cuibl. [ledexT macchr sapa.

SAnepHsle peakuuu. JleneHue U CUHTES SIEp.

Anepupiii  peaktop. Tepmosinepuslii cuHTe3. [IpoOaeMbl W TEPCHEKTUBBI  SICPHOM
SHEPreTUKU. JKOJIOTMUECKUE aCIEKThI IAEPHON S3HEPTETUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE O3UTPOHA.

MeTo/1p1 HaOJIIOICHUS U PETHCTPAIUH SJIEMEHTAPHBIX YaCTHII.

dyHIaMEeHTAIbHBIC B3aUMOIUCTBUS. ENMHCTBO (pr3nyeckoi KapTUHBI MUpA.

TexHuueckue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHME: N03UMETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHas 6oMoa.

Jlemoncmpayuu
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CYETYNK MOHU3UPYIOMIUX YaCTHUI.
Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpeKOB 4acTHIL (110 TOTOBBIM (hoTOrpadusiM).

Pasnea 8. DiieMeHTBI ACTPOHOMMH U ACTPO(PHU3NKH

Ortansl pa3BUTHS aCTpoHOMUHU. [IpuKiIagHOEe 1 MUPOBO33pEHYECKOE 3HAYEHNE ACTPOHOMHUH.

Bun 3Bé3aaoro Heba. Co3Be3ausi, spKkue 3BE3/bI, INIAHETHI, KX BUIMMOE ABH)KCHHUE.

Conneynas cucrema.

Comnue. ConHeyHas akTUBHOCTh. Mictounuk sHepruun CosiHia v 3BE€3/1. 3BE3/bl, UX OCHOBHbBIE
XapakTepUCTUKU. JluarpamMma «CHEKTpajbHBIM KJIacC — CBETUMOCTb». 3BE3Ibl TJIaBHOU
MIOCJIEIOBATEIbHOCTH.  3aBUCUMOCTh ~ «Macca —  CBETUMOCTb» Uil 3BE3N  TJIaBHOU
IIOCNIE0BATENbHOCTU. BHyTpeHHee cTpoeHue 3BE3a. CoBpeMEHHBIE INPEICTABIECHUA O
MIPOUCXOKACHUM U 3BoroLMH COJHIIA U 3BE31. DTalbl )KU3HU 3BE3L.

Mneunsiii [Iyte — Hama [Manaktuka. [lonoxenue u aBmxenue Connua B ['amaktuke. Tumsl
rajiakTuk. Paguoranaktuky u kBazapel. UEpHBIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacumpenue Bceenennoil. 3akoH Xa0O6ma. PaszGeranme ramaktuk. Teopus
Bosnbioro B3peiBa. PenukToBoe n3iydeHue.

MacmtaGHast cTpykTypa Beenennoil. MeraranakTuka.

Hepewménnsie mpo6iieMbl aCTpPOHOMUM.

Yuenuueckue nabniooenus

Habmtoienust HeBOOPY>KEHHBIM I1a30M C UCHOJIB30BAaHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN JUISI
OTIpEJICIICHUs] TIOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO [aTy: OCHOBHBIE CO3BE3JHUS
CeBepHOro noxymapus u sipkue 3BE3/IbI.

Habmtonenus B reneckon JlyHsl, miaaner, Mieunoro IlyTu.

Oo6o0maronee NnoBTOpeHne

Poinb ¢pu3uku 1 aCTPOHOMHUH B SKOHOMUYECKOH, TEXHOIOTHUECKOM, COLMAIIBHOM U 3THYECKON
cdepax IesTeNbHOCTH YeJOBeKa, poJib M1 MECTO (PM3UKHU M aCTPOHOMHHU B COBPEMEHHOW Hay4dHOM
KapTHHE MUpa, poib (u3uyeckod TeopuH B (OPMHUPOBAHUM TNPEACTaBICHUN O (uznueckon
KapTUHE MHUpa, MeCTO (DU3MUECKON KapTUHBI MHpa B OOLIEM psy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IPEICTABICHUIN O IPUPOJIE.

MexnpeamMeTHble CBSI3H

Wzyuenne kypca ¢usuku Oa3zoBoro ypoBHs B 11 kiacce ocymecTBisercss ¢ y4éTom
COJIEP>KaTENIbHBIX MEXKIIPEAMETHBIX CBSI3eH C KypcaMu MaTeMaTUuKH, OMOJIOTUH, XUMUH, Teorpaduu
Y TEXHOJIOTHH.

Mesicnpeomemnvle nonsamus, CBSI3aHHbIE C HW3YYEHHEM METOJIOB HAy4HOTO [O3HAHUS:
SBIICHUE, HAYYHBIH (akT, TUmoTe3a, (u3Mveckas BENWYMHA, 3aKOH, TEOpHs, HaOJIO/ICHHE,
JKCIIEPUMEHT, MOJECINPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuka: pelieHue CHCTEMbl YpaBHEHHH, TPUTOHOMETpHYECKHE (QYHKLUUHU: CHHYC,
KOCHHYC, TAaHIE€HC, KOTaHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBl M UX
MPOEKIIMM HAa OCU KOOPAHMHAT, CJIOXEHHE BEKTOPOB, MPOU3BOIHBIC AJIEMEHTAPHBIX (YHKIIHA,
MPU3HAKU N0100US TPEYTOJIbHUKOB, OMPEIeIeHNE TUIOIaI1 INIOCKUX GUryp u o0béma Ter.

buonocus: snexTpuyeckue SBICHUS B )KUBOW MPUPOJIE, KOJieOaTeNbHbBIC TBUKEHUS B )KUBOU
MIPUPOJIE, ONITUYECKUE SIBJICHUS B )KUBOU IPUPOJE, NIEUCTBUE paJUallUN HA KUBBIE OPraHU3MBI.

Xumus: CTpOGHHME AaTOMOB U MOJIEKYJ, KPUCTAUIMYECKass CTPYKTypa TBEPABIX Tell,
MEeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOM perEéTKY, CIIEKTPaIbHbBIN aHAIU3.

Teocpaghus: MarHUTHBIC TONIOCA 3€MJIHM, 3aJ€KH MAarHUTHBIX Py, (HOTOChEMKA 3eMHOU
ITOBEPXHOCTH, MIPEACKA3AHNE 3EMIIETPSICEHUII.

Texnonocusi: NTUHUM DIIEKTPOINEpEAAU, I'E€HEPATOp IMEPEMEHHOIO TOKA, 3JIEKTPOJBUIATEllb,
WHIYyKIMOHHAA Tiedb, pajap, paauonpuEMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmapar, BOJIOKOHHASI ONTHKA, COJTHEUHAas OaTapes.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA IIPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne yueOHoro mnpeamera «®Pusuka» Ha ypOBHE CpeAHEro oOmero oOpa3oBaHUS
(6a30BBIif YPOBEHB) JOIKHO 00€CTICUUTh TOCTHKCHUE CICAYIOMNX TUYHOCTHBIX, METAPEIMETHBIX
U TIPEIMETHBIX 00pa30BaTENIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yNbTaThl OCBOEHHUs y4yeOHOro mnpenmera «DPusnka» IOJKHBI OTpa)xarb
TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIMEH JINYHOCTH, CUCTEMON IIEHHOCTHBIX OPHEHTAIMH, MO3UTUBHBIX BHYTPEHHUX yOeKICHUH,
COOTBETCTBYIOIIUX TPAJIULIUOHHBIM LIEHHOCTSIM POCCUIICKOT0 00IIECTBa, PACIIUPEHNE KU3HEHHOTO
OIbITa U ONBITA JEATENBHOCTH B MPOLIECCE PEATU3ALNN OCHOBHBIX HAIPABJIECHUN BOCIMTATEIBHON
NEeSATEIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpaIaHCKOr0 BOCIUTAHMSA:

cOPMUPOBAHHOCTh ~ TPAKIAHCKOM  mo3unuu  oOydaromerocs Kak akTUBHOTO H
OTBETCTBEHHOT0 YJIEHa POCCUIICKOTr0 O0IIECTBa;

NPUHATHE TPAAUIMOHHBIX OOIIEUEIOBEYECKUX TYMAHUCTHUYECKMX U JE€MOKPATUYECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTUM COBMECTHYIO JESTEbHOCTh B MHTEpecax TIpa)JIaHCKOro OOIecTBa,
y4acTBOBATh B CAMOYIPABJICHUU B 00pa30BaTEIbHON OpraHU3alliu;

yMEHHE B3aUMOJIEHCTBOBATh C COLIMAIbHBIMU MHCTUTYTAMU B COOTBETCTBUU C UX QYHKIUSIMU
U Ha3HA4YECHUEM;

TOTOBHOCTh K T'YMaHUTapHOU U BOJIOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTb POCCUICKOMN TPaKIaHCKON UACHTUYHOCTH, TATPHUOTHU3MA,;

LIEHHOCTHOE OTHOILIEHUE K FOCYAAPCTBEHHBIM CHUMBOJIAM, JOCTUXKEHUSAM POCCUICKUX YUEHBIX
B 00y1acT (PU3UKHU M TEXHUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHUS;

CIOCOOHOCTH OLIEHMBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUs, OPUEHTHPYSICh Ha
MOpPAJIBHO-HPaBCTBEHHBIE HOPMBI U IEHHOCTH, B TOM YHUCJIE B I€ATEIILHOCTH YUYEHOIO;

OCO3HAHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTONUNBOTO Oy IyIIIero;

4) 3cTeTUYECKOT0 BOCTIUTAHMSI:

ACTETUUYECKOE OTHOIIEHHWE K MHPY, BKIIOYas ICTETHKY HAyYHOIO TBOPYECTBA, IPHUCYLIETO
(hU3UYEeCKOi HAyKe;

5) TPy10BOr0 BOCIIUTAHHSA:

MHTEpPEC K pa3IndHbIM cepam npodecCHOHaTbHON NeSTeIbHOCTH, B TOM YUCIIE CBA3aHHBIM C
¢u3MKOM M TEXHHKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun u
pealin30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHUIO U caMOOOpa30BaHMIO B 00JacTH (U3MKU Ha
MPOTSKEHUU BCEU JKU3HH;

6) 3K0J10rMYEeCKOr0 BOCTIUTAHUS

c(OPMUPOBAHHOCTh  JKOJIOTMYECKON KYJIbTYyphl, OCO3HAaHHUE TJIO00AIBHOIO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IJIAHUPOBAHUE U OCYILIECTBICHUE JICHCTBHI B OKPY’KAIOIIEH Cpeie Ha OCHOBE 3HAHMS ILIEJIei
YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacUIMpeHHe ONbITA AEATEIBHOCTH SKOJIOTMYECKON HAMPABICHHOCTH HA OCHOBE MMEIOIIMXCS
3HAHUU 10 (pHU3HUKe;
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7) HIEeHHOCTH HAYYHOTO TIO3HAHUS:

chopMHPOBaHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
¢buznveckoil HayKy;

OCO3HAHWE LIEHHOCTH HAy4YHOH JEsTeNIbHOCTH, TOTOBHOCTh B IPOIECCEe M3y4YEeHHS (DU3UKH
OCYULIECTBIISAITH IPOCKTHYIO U HCCIICAOBATEIBCKYIO eI TEIbHOCTh WHANBUIYATbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIEC YHHUBEPCAJIbHbIE YUeOHbIE el CTBHS
ba3oBble Jiornueckue 1eMCTBUA:

CaMOCTOSITENIbHO  (POPMYJUpPOBAaTh M aKTyalU3UpoOBaTh MpobiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONPEIEATh UEIH AEATEIIbHOCTH, 331aBATh IAPAMETPBI U KPUTEPUN UX TOCTUKEHUS;

BBISBJISITH 3aKOHOMEPHOCTH M MIPOTHBOPEUHUS B PACCMATPUBAEMBIX (PU3NYCCKUX SBIICHUSX;

pa3pabarbiBaTh IJIaH pelieHus MpoOaeMbl ¢ YIETOM aHalIM3a UMEIOIIMXCS MaTepUabHBIX U
HEMaTepuaIbHbIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B J€ATEIbHOCTh, OLIEHUBATH COOTBETCTBHE PE3YJIBTATOB ILIEIISIM,
OLICHUBATh PUCKHU MOCIEICTBUI IESITEIHOCTH;

KOOPJIMHUPOBAaTh U BBINOJHATH pPA0OTy B YCIOBUSX PEAJbHOT0, BUPTYAIbHOIO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie ucciienoBare/bCKie AeHCTBUA:

BJIQ/IETh HAYYHOW TEPMUHOJIOTHEH, KIIOYEBHIMU TOHATHUSAMU M METOJaMHU (PU3UYECKOM
HayKU;

BJI3/IETh HaBbIKAMHU Y4eOHO-HMCCIIEIOBATENIbCKOW M TPOEKTHOM JesTeNbHOCTH B 00jacTu
(U3HUKH, CTIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY MOMCKY METOJIOB pPEHICHHS 3aaad
(bu3MYECKOTO CoAepKaHuUsl, MIPUMEHEHHUIO PA3INYHBIX METOJOB MTO3HAHUS;

BJIQJIETh BHUJIAaMHU JICATEIILHOCTU MO TIOJYYEHHIO HOBOTO 3HAHHS, €r0 HWHTEpIpETalNH,
MpeoOpa30BaHUIO U MPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX CUTYallUAX, B TOM YHCIE MPU CO3TaHUU
Y4€OHBIX TIPOEKTOB B 00J1aCTH (DU3HKH;

BBISIBJIATh IPUYMHHO-CIIEACTBEHHBIE CBSI3M U aKTyalIM3UpPOBaTh 3a7ady, BbIIBUTATh TMIIOTE3Y
e€ pelleHus], HAXOJUTh apryMEHTHI JJIs 10Ka3aTeNbCTBA CBOMX YTBEPKICHUI, 3aaBaTh MapaMeTphbl
Y KPUTEPUU PELICHHUS;

aHAIM3UPOBATh IMOJYUYEHHBIE B XOJ€ PEIICHUS 3aJaud pe3yJbTaTbl, KPUTUYECKH OLICHUBATH
UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTHh U (HOPMYITHPOBATH COOCTBEHHBIC 3a/J1a4yd B 00pa30BaTEIbHON NIEATEIBHOCTH, B TOM
quclie IPU U3YYeHUU (PU3HKHY;

JaBaTh OLEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTD 3HAHUA MO (PU3UKE B MPAKTHUECKYIO 00JIaCTh KU3HEIEATEIIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUSI U3 PA3HBIX MTPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEIAraTh OPUTMHAIBHBIC TOAXOAbI U PELICHHUS;

CTaBUTH MPOOIEMBI U 33a49H, TOIYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Pab6ora ¢ undopmanmueii:

BIIQJICTh HABBIKAMH TOJTY4YeHHUS WHGOpManuu (PU3UIECKOTO COACpX AHHUS U3 HCTOYHHKOB
pa3HBIX THIIOB, CAMOCTOSATEIBHO OCYLIECTBJIATh IIOMCK, AaHAJIN3, CUCTEMAaTHU3aluil0 |
WHTEPIPETAINIO HHPOPMAIINH PA3TUYHBIX BUOB U (DOPM MPEICTABICHHUS;

OLICHUBATh JJOCTOBEPHOCTHh MH(OpPMALIHH;

HCIOJIb30BaTh CPE/ICTBA WH(MOPMAIIMOHHBIX U KOMMYHHUKAIMOHHBIX TEXHOJOTHI B pEUICHUH
KOTHUTHUBHBIX, KOMMYHHMKATHUBHBIX M OpPraHU3al[MOHHBIX 3aJad C coOMIoJeHHeM TpeOoBaHMIA
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SPrOHOMHUKH, TEXHHKH O€30MacCHOCTH, TMTHEHBI, PECypcocOepekeHUs, MPAaBOBBIX M ATHYECKHX
HOPM, HOpM HH(GOPMAITMOHHONW 0€3011aCHOCTH;

CO3J1aBaTh TEKCTHI (PU3UYECKOTO COJIEPKAHMSI B PA3IMYHBIX (opMarax ¢ y4ETOM HazHAuCHUS
uHbOpMAIIMM ¥ TEJNEBOM ayIUTOPHH, BBHIOMpAs ONTHUMAIBHYIO (OpMY TMpEICTaBICHUS U
BU3YyaJIM3alluu.

KoMMyHUKaTHBHbIE YHHBepcaJlbHble Y4eOHbIe el CTBHA:

OCYIIECTBIAThH OOIIEHNE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU NESATEILHOCTH;

pacrno3HaBaTh NPEANOCHUTKH KOHMIMKTHBIX CUTYallul U CMATYaTh KOH(DIUKTHI,

Pa3BEPHYTO U JIOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C HCIOJIb30BAHNUEM SI3BIKOBBIX CPEJICTB;

MMOHUMATh U UCIOJIB30BaTh MPEUMYIIIECTBa KOMaHAHON 1 MHIMBUYallbHOU PaOOTHI;

BBIOMpPATh TEMAaTHKy M METOJbl COBMECTHBIX JACHCTBHHM C y4€TOM OOLIMX HMHTEPECOB M
BO3MOXKHOCTEH Ka)J10T0 4jieHa KOJUIEKTHBA;

MPUHUMATD 1€ COBMECTHOM J€ATEIbHOCTH, OPIaHU30BBIBATh U KOOPAMHUPOBATH ACUCTBUS
no e¢ JOCTWKEHHWIO: COCTaBJISATh IUIAH JCUCTBHM, pacnpenensiTb poOJM € Yy4YETOM MHEHUU
YYaCTHHMKOB, OOCYX/1aTh pe3yJIbTaThl COBMECTHOM padoOThI;

OLICHMBATh KaY€CTBO CBOETO BKJIa/la U Ka)XJ0ro y4acTHHKAa KOMaHJAbl B OOUIMI pe3yabTaT Mo
pa3pabOTaHHBIM KPUTEPUSIM;

npejajaraTb HOBBIE IPOEKTHI, OIEHUBATh HJAEU C IO3ULUU HOBU3HBI, OPUTHHAILHOCTH,
MIPAaKTUYECKONU 3HAYMMOCTH;

OCYIIECTBIISTh MO3UTUBHOE CTPATETNYECKOE MOBE/ICHUE B PA3IMYHBIX CUTYAIUSIX, POSIBIISTD
TBOPUYECTBO U BOOOpaKeHUE, OBITh MHUIIUATUBHBIM.

PeryasiTuBHBIe yHMBepcaabHble yueOHbIe AeiicTBUSA
Camoopranuszauus:
CaMOCTOSITENIPHO OCYILECTBIIATH IIO3HABATENbHYIO JEATEIbHOCTh B 00MacTH (U3MKU U
aACTPOHOMHUHU, BBISIBIIATH MIPOOJIEMBI, CTaBUTh U (OPMYIINPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIPHO COCTAaBJIATHh IUIAH PEIICHUS pPAcu€THBIX M KAuyeCTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHUSI  MpaKTU4Yeckoil paboThl € y4€TOM HMMEIOIIUXCS  PEcypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHHUI;
JlaBaTh OLEHKY HOBBIM CUTYaIUsIM;
pacupsATh paMK1 Y4eOHOTO IPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;
JienaTh OCO3HAHHBIM BBHIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelIeHue;
OLIEHUBATh MPUOOPETEHHBIN OTIBIT;
CIOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO 3PYIUIMU B 00JacTU (PU3MKH, MTOCTOSHHO
MOBBIIIATH CBOW 00Pa30BaTEIbHBIN M KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, SMOLIMOHATbHBI MHTE/JIEKT:
NaBaTh OILIGHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTH, OIICHUBAThH
COOTBETCTBHE PE3YJIbTATOB LIEISIM;
BJIa/IETh HAaBBIKAMU IMO3HABATEIbHON peQIIeKCHHM KaK OCO3HAHMS COBEPIIAEMBIX ACHCTBHUM U
MBICIMTENIBHBIX POIIECCOB, UX PE3YIHTATOB U OCHOBAHUM;
UCIOJIb30BaTh MPUEMBI peIeKCUU ISl OLIEHKH CUTYyalluH, BbIOOpa BEPHOTO PEILICHUS;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPHUHUMATh PEILICHHS 10 UX CHU)KEHUIO;
MPUHUMATh MOTHBBI U apTYMEHTHI IPYTHX IIPU aHAIHU3€E Pe3yIbTaTOB ACSTEIbHOCTH;
IPUHUMATD ce0sl, TOHUMAsi CBOM HEJOCTATKH U JJOCTOMHCTBA;
MPUHUMATh MOTHBBI U apTYMEHTHI IPYTHX IIPU aHAIHU3€E PE3yIbTaTOB ACSTEIbHOCTH;
MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.
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B mporecce AOCTHKEHHS JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHHSI MPOTPaMMBbI TIO (U3HKE IS
YPOBHSI CpefHEero oOIiero oOpa3oBaHMs y OOYYAIOIIUXCS COBEPIIEHCTBYETCS AMOIIMOHAIBHBIN
WHTEJUIEKT, MPenoaralomui chOpMUPOBAHHOCTD:

CaMOCO3HaHUSsI, BKJIIOYAIOIIETO CIIOCOOHOCTh IMOHMMATh CBOE 3MOIIMOHAIBLHOE COCTOSHUE,
BUJICTh HAMPABJICHUS Pa3BUTHSI COOCTBEHHOUN SMOIIMOHATBHOM c(hephl, OBITH YBEPECHHBIM B cebe;

CaMOpETyJIMPOBAHUS, BKJIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE NMPHUHUMATh OTBETCTBEHHOCTD
3a CBOE TMOBEJEHUE, CIOCOOHOCTh aTanTHPOBATHCS K IMOIMOHATBLHBIM U3MEHEHUSM U TPOSIBIISITH
THOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHUBAIMM, BKJIIOYAIONICH CTPEMJICHHE K JIOCTH)KCHHUIO IIeNIM M YCIIEXY,
ONTUMHU3M, HHUITUATUBHOCTh, YMEHHUE JCHCTBOBATH UCXOS M3 CBOUX BO3MOKHOCTEH;

OMIIATHH, BKIIIOYAIOIIEH CIIOCOOHOCTh ITOHMMATh SMOIMOHAIBHOE COCTOSHHE IpPYTHUX,
YUUTHIBATh €T0 MPHU OCYIIECTBICHUN OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COITMAIBHBIX HAaBBIKOB, BKJIIOYAIONINX CIIOCOOHOCTh BBICTPaMBATh OTHOUICHUS C IPYTUMHU
JOIbMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3periaTh KOHMDIUKTHI.

MNPEAMETHBIE PE3YJBbTATHBI

K xonny oOywenus B 10 kiacce mpeaMeTHbIE pe3yiabTaTbl Ha 0a30BOM YpOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMEHH:

JeMOHCTPHPOBATh Ha NpHUMEpax poyib U MecTo (PU3MKH B (POPMHUPOBAHUHM COBPEMEHHOMN
HAy4YHOM KapTUHBI MHpA, B Pa3BUTUHU COBPEMEHHOM TEXHUKH W TEXHOJOTHUM, B MPAKTUUECKOU
JIeATEIILHOCTH JIFO/ICH;

YUUTHIBATh TPAHUIIbI IPUMEHEHUS U3YUYEHHBIX (PU3NYECKUX MOJeNiel: MaTepuaabHas TOUKa,
MHepIanbHas cucreMa orcuéra, aOCOJMIOTHO TBEPIOE TENO, MICAIbHBIM ra3, MOJECIU CTPOCHHUS
ra3oB, KUAKOCTEW W TBEPIBIX TeJl, TOUCUHBIN 3JEKTPUUECKUM 3aps] MpU pelIeHUN (PU3NUECKUX
3ajay;

pacrio3HaBaTh (pu3Myeckue sBIEHUSA (MPOIECChI) M OOBSICHATH MX HA OCHOBE 3aKOHOB
MEXAHHUKH, MOJIEKYJISIPHO-KUHETUUECKOM TEOPUM CTPOEHMsSI BELIECTBA M AJIEKTPOJAMHAMUKHU:
PaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSIMOIMHENHOE IBUKEHUE, CBOOOTHOE MaJIeHHUE T, IBUKEHHUE
[0 OKPY>KHOCTH, MHEpLUS, B3aUMOJACHCTBHE Tell, Tu(¢y3usi, OpOyHOBCKOE IBUKEHUE, CTPOCHUE
KHUAKOCTEH W TBEPABIX TeJ, U3MEHEeHHe o0bEMa Tell MpH HarpeBaHUM (OXJIAXIACHUU), TEIJIOBOE
paBHOBECHE, HCIIAPEHME, KOHJCHCALMs, IUJIAaBICHHME, KPUCTAIIM3alus, KWUIIEHUE, BIIAXKHOCTb
BO3/lyXa, MOBBIIICHNWE JABJICHUS Ta3a MPU €ro HarpeBaHWU B 3aKPbITOM COCYJE, CBSI3b MEXAY
napaMeTpamMH COCTOSIHMSI ra3a B U30IPOLECCAX, IEKTPU3ALUS TEJl, B3aUMOAEHCTBUE 3aps0B;

OIHCHIBATh MEXAaHUYECKOE ABM)KCHUE, UCTIONb3YS (U3NYECKUE BEIMYUHBL: KOOpAUHATA, TyTh,
IIEpEMELIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHUjla, UMITYJIbC Tela, KMHETUYECKash SHEpIus,
MOTEHLIMAJIbHAsl SHEPrusi, MexXaHuyeckas paboTa, MeXaHMuYecKas MOIIHOCTh; MpPU OMUCAHHUH
MPAaBUIILHO TPAKTOBATh (PU3MUYECKUI CMBICT UCIIOJIb3YEMbIX BETMUMH, NX 0003HAUCHUS U €IUHUILIBI,
HaXOJUTh (POPMYJIbL, CBSA3BIBAIOIIUE TaHHYIO (U3NYECKYIO BEIMYUHY C APYTUMHU BEIMUYNHAMU;

ONMCHIBATh M3YUYEHHBIE TEIUIOBBIE CBOMICTBA T€I U TEIUIOBBIE SBIEHUS, MHCIIONb3Ys
¢dbu3nueckne BEJIMYMHBI: JaBJIEHUE Ta3a, TeMIepaTrypa, CpelaHss KUHETH4YecKas JSHEeprus
XA0TUYECKOTO JIBUKEHHUS MOJIEKYJ, CPEIHEKBaJApaTU4YHAs CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHSSI SHeprus, pabora raza, KO3(QGUIUEHT IOJE3HOro JEHCTBUS TEIJIOBOTO
JBUTATeNs; IPU OMUCAHUU MPABUIIBHO TPAKTOBATH (PU3HUECKUI CMBICIT UCIOIB3yEMbIX BEIMYHMH, UX
0003HAYEHUS U €IMHUIBI, HAXOJUTh (POPMYIIbI, CBSI3bIBAIOIINE TaHHYIO (PU3HUECKYIO BETUUYHHY C
APYTUMH BEJITHMUMHAM;

OMKCHIBATh H3YYECHHbIE 3JIEKTPUUYECKHE CBOMCTBA BEIECTBA W DSJICKTPUUECKHUE SIBICHUS
(mporiecchl), HCMONIBb3Ysl (PU3MUECKUE BEIMYUHBI: SJCKTPUUECKUN 3apsi, SJIEKTPUUYECKOEe IIOJIe,
HanpspKEHHOCTD MMOJISA, MOTEHIMA), Pa3HOCTh MOTEHIIMAJIOB; MIPU ONUCAHUH MPABHIILHO TPAKTOBATh
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(U3MYECKUN CMBICT MCIOJB3yEeMbIX BETUYHH, UX 0003HAYCHUS W €UHUIIBI; YKa3bIBaTh (OPMYIIBL,
CBSI3BIBAIOIIME TaHHYIO (PM3UYECKYIO BEIMUUHY C APYTUMHU BEIMUYNHAMU;

aHAIM3UPOBATh (PU3MYECKHE TPOIECChl W SBICHUS, HWCIONB3Yysd (U3NYECKUE 3aKOHBI H
NPUHIMNBL: 3aKOH BcemupHoro tarotenus, I, II m III 3axkonbl HprOTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKOM SHEpPruH, 3aKOH COXPAHECHUS] HUMITYJIbCA, MPUHLUII CYNEPHNO3ULNHA CUJ, TPUHIUI
paBHOMNpPABUS WHEPLHUAIBHBIX CHUCTEM OTCUETa, MOJEKYJISIPHO-KMHETUYECKYI0 TEOPHIO CTPOCHUS
BELIECTBA, FA30BbIE 3aKOHBI, CBA3b CPEHEN KNHETUUECKON SHEPTUU TEIIOBOTO JIBUKEHUS MOJIEKYII
¢ aOCOIOTHOM TeMITepaTypoH, MEPBBIN 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHECHHS SJIEKTPUIECKOTO
3apsiga, 3akoH Kynona, mpu 3TOM pa3nuyarh CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €ro
MaTEeMaTHYECKOE BBIPAKCHHE U YCIOBUS (TPAHULIBI, 00JIACTH ) TPUMEHHUMOCTH;

OOBSCHATH OCHOBHBIE MPUHLUIIBI JEHCTBHUS MalIuH, MPUOOPOB U TEXHHUYECKHUX YCTPONCTB;
pa3nuyarh ycJaoBUs UX O€30MaCHOTO MCIIOJIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

BBITIOJHATh OKCIEPUMEHTHl 10 HCCIEIOBAaHUIO (PU3UYECKUX SBICHUH M TPOLECCOB C
MCIOJIb30BaHUEM TIPSIMBIX U KOCBEHHBIX MU3MEPEHUH, MPHU 3TOM (PopMyIHpoBaTh mpodiaemy/3aaauy
U TUIOTE3y Y4eOHOro SKCIEepHMEHTa, COOUpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO 000pYI0BaHMUS,
MIPOBOANTH OMBIT U (OPMYIUPOBATH BHIBO/IBI,

OCYIIECTBIIATH MPSIMbIE U KOCBEHHBIE M3MepeHusl (PU3NUEeCKUX BEIUYHH, P STOM BBIOUPATH
ONTUMAJIBHBIA CIIOCOO M3MEPEHHsT M HCIOJIb30BAaTh M3BECTHBIE METO/bI OICHKH MOTPELIHOCTEH
W3MEpEHHUI;

MCCIIEIOBATh 3aBUCHMOCTU MEXAY (U3NYECKUMHU BEIUYHMHAMH C HCIIOJIb30BAHUEM MPSIMBIX
U3MEpEeHull, NpU STOM KOHCTPYMPOBATh YCTAHOBKY, (UKCHPOBATHh pE3yNbTAaThl MOJYyYEHHOU
3aBUCHMOCTH (PU3NYECKUX BEIUYHMH B BHJIC TAaOMUI] M TPaUKOB, JIEIaTh BBHIBOJKI 1O pe3yIbTaTaM
UCCIIETOBAHMUS;

coOnroaTh mpaBwiia 0O€30MacHOro TpyAa NpH TPOBEACHUHM HWCCIECIOBAaHHI B paMKax
y4eOHOr0  SKCIEpHUMEHTa, Y4YeOHO-HCCIEeI0BATEIbCKOM M  MPOEKTHOM  JEATENbHOCTH  C
MCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOHCTB U 1aOOPaTOPHOTO 000y IOBAHUS;

pemath pacu€THbIE 3aJ]a4M C SIBHO 3a/laHHOM (PM3UYECKON MOJIEbI0, UCTIONb3Ys (PU3NUECKUE
3aKOHBI W TIPUHIIMIIBI, HA OCHOBE aHaIW3a YCIOBHS 3a/Jaydl BBIOMpPATh (U3UUYECKYIO MOJEINb,
BBIICTIATh (DU3MUECKHE BEIUYMHBI U (QOPMYJIbl, HEOOXOIWMble s €€ pelleHus, MPOBOAUTH
pacuéThl U OIICHUBATH PEAILHOCTH MOTYYSHHOTO 3HAYCHUS (PU3NICCKOM BETUIHHEI;

pelaTth KaueCTBEHHBbIE 3a/ay: BbICTpAaUBaTh JIOTMUECKH HENPOTHBOPEUUBYIO LEMOUYKY
paccy’kKIeHH ¢ OOpol Ha N3y4YEeHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UYECKUE SBIICHMUS;

MCIOJIb30BaTh MPHU PELICHUU yueOHBIX 3a7lad COBPEMEHHbIE MH(OPMAIMOHHBIE TEXHOJIOTHH
JUIS TIOMCKA, CTPYKTYpUPOBAaHHS, HWHTEPIPETAUA M TMPEACTaBICHHUS Yy4eOHOW U HaydHO-
MOMyJSIpHON MHGOpPMAIUK, MOJTYYEHHONW W3 Pa3IUYHbIX UCTOYHHUKOB, KPUTUUYECKH aHATIM3UPOBAThH
NoJIyyaeMmyto HH(QOpMaIuIo;

MPUBOJUTH TMPUMEPbl BKJIaZa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(QU3UKOB B pPa3BUTHE
HAYKH, O0OBSICHEHHUE MTPOLIECCOB OKPYKAIOIIEr0 MHpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

MCIOJIb30BaTh TEOPETHUECKHE 3HAHUS MO (U3HMKE B MOBCEIHEBHOM JKU3HU Ui 00€CTIeUeHUsI
0e30macHOCTH NpU OOpAIEHUU C MPUOOpaMH U TEXHHUYECKUMH YCTPOWCTBAMH, JIJISI COXpPAHEHUS
3JI0pOBbS U COOTIOACHUS HOPM DKOJIOTMYECKOTO MOBEJCHUS B OKPYKaIOILEH Cpee;

paboTaTh B TPyMIE C BHIMOJHEHUEM Pa3IMYHBIX COIMATBHBIX POJICH, TUIAHUPOBATH PadOTy
IpyNObl, palMOHAIbHO paclpeleNaTh O0S3aHHOCTM M IUIAHUPOBaTh  JIEATENbHOCTh B
HECTaHJAPTHBIX CHUTYalUsX, aJIeKBaTHO OLEHMBATHh BKJIAJl KaXJOT0 W3 YYAaCTHUKOB TPYMIbI B
pelieHre paccMaTpuBaeMon POOIEMBI.

K xonny oOywenus B 11 kjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpOBHE JIOJIKHBI
oTpaxkaTb C(HOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMECHHM:

JEMOHCTPHPOBATh HA MPUMEPAX POJIb U MECTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOM
HAyYHOM KapTUHBI MHpA, B Pa3BUTUHU COBPEMEHHOM TEXHUKH U TEXHOJOTHUM, B MPAKTUUECKOU
NEeSTeNbHOCTH JIIOJIEH, IETOCTHOCTh U €IMHCTBO (PM3UYECKON KApTUHBI MUPA,
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YUUTHIBATh TPAHUIBI TPUMEHEHHS W3YYCHHBIX (U3MUYECKUX MOJAENEH: TOYECUHBIH
ANEKTPUYECKUH 3apsl, Tyd CBETa, TOUCUHBIM UCTOYHUK CBETA, siACpHAs MOJENb aTOMa, HYKJIOHHAS
MO/IEJIb aTOMHOTO Si/ipa MPH peleHNH (PU3NIeCKHX 3a/1a4;

pacrio3HaBaTh (pu3Myeckue SBIEHUSA (MPOIECChI) M OOBSICHATH MX HA OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKNA W KBAHTOBOH (DM3UKHU: 3JIEKTPHUECKass MPOBOJUMOCTH, TEIUIOBOE, CBETOBOE,
XMMHYECKOE, MarHUTHOE JEWUCTBUS TOKa, B3aMMOJCIHCTBHE MAarHUTOB, D3JEKTPOMAarHUTHAs
WHAYKIUS, NeHCTBUE MAarHUTHOTO TIOJIi HAa MPOBOJHUK C TOKOM M JBWKYIIMHCS 3apsi,
ANIEKTPOMAarHUTHbIE KOJeOaHUs U BOJHBI, NPSIMOJIMHEHHOE PAacpOCTpaHEHHE CBETa, OTPa)KEHHE,
npenomiieHue, UHTepdepeHuus, audpakuus W NOJNApU3alus CBeTa, JUCIEpCHsl CBeTa,
dotoanekrpuyeckuit 3pdext (porodrddexr), cBeToBOE naBIEeHUE, BOSHUKHOBEHHUE JIMHEHYATOTO
CIIEKTpa aToMa BOAOPO/Ia, €CTECTBEHHAs! U HCKYCCTBEHHAs PalnOaKTUBHOCTD;

OINUCHIBaTh M3YYCHHBIC CBOMCTBA BEIIECTBA (RIIEKTPHUUECKUE, MarHUTHbIC, OINTHYECKUE,
ANEKTPUYECKYIO MPOBOAUMOCTh PA3IUYHBIX CpPEI) M AJIEKTPOMArHUTHBIEC SIBICHUS (TIPOLIECCHI),
UCTONB3yd (U3NYECKHUE BEIMYMHBL DJICKTPUUYECKUH 3apsal, CHJIAa TOKa, JIIEKTPHUUYECKOE
HanpspKEHUeE, AJIEKTPUYECKOe COMPOTHBIICHHUE, Pa3HOCTh MOTEHIMANOB, 3JIEKTPOJABMKYIIAS CHUIIA,
pabota TOKa, WHAYKIHMS MAarHUTHOTO ToJs, cuia Awmmepa, cuia JlopeHIla, WHIYKTUBHOCTH
KaTyIIK{, HEPIusi 3JEKTPUUYECKOr0 M MarHUTHOTO IOJIeH, MEepUoJ M YacToTa KojebaHui B
Koyie0aTenbHOM KOHTYpe, 3apsili M CWiIa TOKa B MpOIecce TAapMOHMYECKUX AIIEKTPOMArHUTHBIX
KojeOaHuil, (OKyCHOE pacCTOSHHME W ONTHYECKas CWJIa JIMH3bI, MPU OINHUCAHUU NPAaBUILHO
TPAaKTOBaTh (PU3NUYECKUN CMBICI UCIIOIb3YEMBIX BEJIMUMH, UX 0003HAYCHUS U €TUHMIIbI, YKa3bIBaTh
(bopMyIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUUYUHY C IPYTUMH BEIMYMHAMU;

OIMCHIBATh U3yUCHHBIC KBAHTOBBIC SIBJICHUS U MPOLIECCHI, HCIIONB3YS (PU3NUECKUE BEINYHHBIL:
CKOPOCTh 3JIEKTPOMATrHUTHBIX BOJIH, JJIMHA BOJIHBI U YacCTOTa CBETA, SHEPIUs U UMITYJIbC (OTOHA,
MepHOJ] TOJypacraga, SHEPrusi CBS3U ATOMHBIX SIep, MPH ONHCAHWHM TPABHIBHO TPAKTOBAThH
(bu3nyecKui CMBICT UCTONb3YyEMbIX BEJMYHH, UX 0003HAUEHUS U €IMHUIIbI, YKa3bIBaTh (POPMYJIBL,
CBSI3bIBAIOIIME JAHHYIO (PU3MUECKYIO BEIMYMHY C JPYTMMHU BEJIMYMHAMH, BBIYUCIATH 3HAYCHHE
(bU3UIECKOI BETUYHHBI,

aHATM3UPOBaTh (U3MYECKHUE TIPOLECCHl U SABICHMS, MCIONB3YS (U3NYECKUE 3aKOHBI M
MPUHLIMIIBL: 3aKOH OMa, 3aKOHBI TOCIEA0BATENbHOIO U apauIeIbHOTO COSIMHEHHS TPOBOAHUKOB,
3akoH Jlxoynsa—JIeHna, 3aKkOH OJEKTPOMArHUTHOM HMHIAYKLUH, 3aKOH IPSAMOJIMHEMHOIO
pacnpoCTpaHEHHUs! CBETa, 3aKOHbI OTPAaXKEHUS CBETA, 3aKOHbI IMPEJIOMIICHHUS CBETa, YpaBHEHHE
OnHmTeitHa 1 poTtodddexra, 3aK0OH COXpaHEHUS] SHEPTUH, 3aKOH COXPAHEHUsI UMITYJIbCa, 3aKOH
COXPaHEHUS AJEKTPUUYECKOTO 3aps/ia, 3aKOH COXpaHEHHUsI MaCCOBOT'0 YMcia, MOocTyaaTsl bopa, 3akon
palMOAaKTUBHOTO pacmajna, IpU OSTOM pa3Indyarh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTU4eCKOe BhIpaKEHUE U YCIOBUS (TpaHUIIbl, 00JIaCTH) MPUMEHHUMOCTH;

OTIpEeIeNIATh HANPAaBJICHUE BEKTOPAa MHAYKIIMM MAarHUTHOTO TOJI MPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cuisl JIopeHna;

CTPOUTH M OMKCHIBATh N300pa’keHHe, CO3/1aBaeMOe TNIOCKUM 3€pPKaJioM, TOHKOH JIMH301;

BBITIOJHATh OKCIIEPUMEHTHl 110 HCCIECIOBaHUIO (PU3UUYECKUX SBICHUH M TPOLECCOB C
MCTOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHHIA: IpU 3TOM (OPMYIHPOBATH MpodieMy/3a1ady
U TUIOTE3y Y4eOHOro SKCIEepHMEHTa, COOUpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO 000pYI0BaHMUS,
MIPOBOANTH OMBIT U OPMYITUPOBATH BHIBO/IBI,

OCYIIECTBIATH MPSIMbIE U KOCBEHHbIE H3MepeHusl (PU3NUEeCKUX BETUYHH, P ITOM BHIOUPATH
ONTUMAJIBHBIA CIIOCOO M3MEPEHHs M HWCIOJIb30BAaTh M3BECTHBIE METO/bI OICHKH MOTPEHIHOCTEH
W3MEPEHHI;

MCCIIEIOBATh 3aBHCUMOCTH (DPM3UYECKUX BEJIMYMH C MCIOJIB30BAHUEM IPSIMBIX M3MEPEHUI:
P 3TOM KOHCTPYHMPOBATh YCTaHOBKY, (PUKCHPOBATh pe3yJibTAaThbl MOJYyUYEHHOM 3aBUCHMOCTH
(bu3MUECKUX BEIMYMH B BHJIe TaOIUI] ¥ TpaHKOB, IeIaTh BEIBOJIBI 110 Pe3yIbTaTaM HUCCIICIOBAHMS;

20



cobmogarh mpaBuwia 0€30MacHOro Tpylna MNpHU TMPOBEACHUM HCCICIOBAHUNH B pPaMKax
y4eOHOTO  JKCIIEPHMEHTa, y4eOHO-HCCIICOBATEIIbCKON M MPOSKTHOH  JIEATEIHHOCTH  C
MCTIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOHCTB U 1aOOPaTOpHOTO 000y IOBAHUS;

pemarh pacu€THBIC 3a[]a4d C SIBHO 3aJJaHHON (PU3MYECKON MOJIENBIO, HCIIONB3Ys (PU3NIECKHE
3aKOHbI W TIPUHIMIIBI, Ha OCHOBC aHalin3a YCJIOBUA 3aJadun BBI6I/IpaTb q)HSH‘-IGCKyIO MOJCIIb,
BBIICNATh (DU3MUYECKHE BEITUYMHBI W (HOPMYJIBI, HEOOXOIUMBIC sl €€ peIIeHUs, TPOBOIHUTH
paC‘IéTBI " OICHUBATH PCAJIBHOCTDH MMOJIYUYCHHOI'O 3HAYCHUSA q)HSH‘-IGCKOfI BCJINMYHHBI,

pemaTh KauyeCTBEHHBIC 3aJlaud: BBICTPAWBATH JIOTUYECKH HENPOTHBOPEYHMBYIO IETIOYKY
paccykIeHHI ¢ ONOPOH Ha N3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PH3UYECKUE SBIICHIS,

HCIOJIb30BAaTh NpU PCHICHUU y‘IGGHBIX 3ala4 COBPCMCHHBIC I/IHq)OpMaI_II/IOHHBIG TEXHOJIOTNU
IUIL  TIOMCKa, CTPYKTYPUPOBAHHS, WHTEPIPETAlMd W TMPEICTABICHHUS Y4YeOHOW H HAay4HO-
MOMYJIAPHON MH(OPMAINK, MOTYYCHHON M3 Pa3IMYHBIX UCTOUYHHKOB, KPUTHUECKH aHAJIH3UPOBATH
noty4aemyro uHpopmaruio;

OOBSICHATh NMPUHLMUIBI ACHCTBHUS MAIlUH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3iuyaTh
YCIIOBHSI UX 0€30ITaCHOTO UCTIOIB30BaHUS B IOBCEIHEBHON YKHU3HH;

NPUBOAUTH TMPHUMEPHI BKIA/Ja POCCHICKMX U 3apyOCKHBIX YUEHBIX-(DU3MKOB B DPa3BHTHE
HAYKH, B O0OBSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKHU M TEXHOJIOTHIA,

HCIIOJIb30BATh TCOPCTUUCCKUC 3HAHUS I10 (bmm(e B HOBCGI[HGBHOﬁ KU3HU OJIA OGGCHG‘-IGHI/I}I
0e30macHOCTH TIpH OOpalICHUH C MpHOOpaAaMH W TEXHHYECKUMH YCTPOWCTBAMH, JJISI COXPAHEHUS
3JI0POBbS U COOTIOCHUS HOPM DKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpee;

paboTaTh B TPYIIE C BHINOJIHEHUEM PA3JIMYHBIX COIMATIBHBIX POJICH, TUIAHUPOBATh PadOTy
IPYNIbI, pPAalMOHAIBHO PACHpPENeNsaTh OOS3aHHOCTH M IUIAHUPOBAaTh  JEATENBHOCTH B
HECTaHIAPTHBIX CHUTYalUsAX, aJCKBATHO OICHWBATh BKJIAJ KAXKIOTO W3 YYaCTHHKOB TPYIIBI B
pelIeHrne paccMaTpuBaeMON TPOOIIEMEI.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne HanmenoBanun KosnyecTBo yacoB DJIeKTPOHHbIE
B e pas3aeyioB M (undposbie)

2/ Tem Bceer Kon;po.m,m)l Hpangqecma ofpazoBaTEbHEIE
nporpaMMeI 0 € padoThl € padoThl pecypesI

Pa3nen 1. PU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUS
ﬁ;:;ii 1 bubnmmoreka LHOK

1.1 A 2 https://m.edsoo.ru/7f41bf

HAy4HOTO 7
MO3HAHUS -

Hroro o pasneny 2

Paszgen 2. MEXAHUKA

bubnunoreka LHOK

2.1 KunemaTtuka 5 https://m.edsoo.ru/7f41bf
72

bubnunoreka LHOK

2.2 JnHamuka 7 https://m.edsoo.ru/7f41bf
72

3aKOHBI bubnmmoreka LHOK

23 coxpaHeHus B 6 1 1 https://m.edsoo.ru/7{41bf
MEXaHHKe 72

Hroro no pazneny 18

Paznen 3. MOJIEKYJISAPHASA

PU3NKA U TEPMOJINHAMUKA

Ocroser bubnuoreka [HOK
3.1 MOJICKYILAPHO- 9 1 https://m.edsoo.ru/7f41bf

KHHETHYCCKOM 7

TEOpUHU -

OCHOBBI bubnmoreka HOK
3.2 TEPMOJIMHAMUK 10 1 https://m.edsoo.ru/7f41bf

H 72

ArperaTHblie

COCTOSTHUS bubnuoreka [HOK
3.3 BEILIECTBA. 5 https://m.edsoo.ru/7{41bf

dasoBble 72

MIEPEXO,IbI

Hroro o pazneny 24

Pasnea 4. JIEKTPOJANHAMUKA

DJIEKTPOCTATUK bubmnorexa HOK

4.1 a 10 1 https://m.edsoo.ru/7f41bf
72

49 ITocTossHHBIHM 12 1 bubnmmoreka HOK

' ANEKTPUUYECKUI https://m.edsoo.ru/7f41bf
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TOK. TokH
Ppa3IMYHBIX
cpenax

B

Hroro no pazneny

22

Pe3epBHOE Bpems

OBIIEE
KOJIMYECTBO
YACOB
[TIPOTPAMME

110

68
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11 KUIIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumenoBanme
n/ pasaenoB U TeM  Bcer  KonTpoJubH IIpakTHYeck (unpornie)
I NMporpamMmsbl 0 ble padoThbI ue padoThbl obpasobatedbiibie
pecypcebl
Paznea 1. JIEKTPOANHAMUKA
MaruauTHoe 1oJe€. bubnmmoreka I[HOK
1.1 DJIEeKTPOMarHUTH 11 1 3 https://m.edsoo.ru/7f41c
asg UHAYKIHS 97¢
Hroro o pasneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
MexaHndeckue u bubnunoreka 1HOK
2.1 3JICKTPOMArHUTH 9 1 https://m.edsoo.ru/7f41c
bI€ KOJIeOaHMs 97¢
MexaHndeckue u bubnunoreka 1HOK
2.2 3JICKTPOMArHUTH 5 1 https://m.edsoo.ru/7f41c
bI€ BOJHBI 97¢
bubmmoreka I[HOK
2.3 OnTuka 10 3 https://m.edsoo.ru/7f41c
97¢c
Hroro no pazneny 24

Pasnea 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH

OCHOBEI
crenraJbHON Bbubnnoreka IHOK
3.1 TEOPHUH 4 1 https://m.edsoo.ru/7f41c
OTHOCHTEIIBHOCT 97¢
u
Uroro no pazneny 4

Pasznea 4. KBAHTOBAS ®U3UKA

DIIEMEHTHI bubnmmoreka IHOK
4.1 KBaHTOBOM 6 https://m.edsoo.ru/7f41c
OITUKH 97¢
bubmmoreka I[HOK
4.2 Crpoenue aToma 4 https://m.edsoo.ru/7f41c
97¢
bubmmoreka [HOK
4.3 ATOMHOE PO 5 https://m.edsoo.ru/7f41c
97¢
Hroro no pasneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

DJIEMEHTEI
aCTPOHOMHUU u

5.1

7 1

bubnmmoreka I[HOK
https://m.edsoo.ru/7f41c
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‘ acTpodU3UKHI 97c
Hroro no pazneny 7
Paznen 6. OGOBIIAIOIIEE IOBTOPEHUE
bubmmoreka I[HOK
6.1 Obobmatomee 4 https://m.edsoo.ru/7f41c
MOBTOPCHHE
97c
Hroro no pazneny 4
PesepBHoe Bpems 3
OBIIEE
KOJIMYECTBO 63
YACOB 1o

ITPOTPAMME

25




26



		2023-09-21T21:13:15+0300
	Коробова Вера Георгиевна
	я подтверждаю этот документ своей удостоверяющей подписью




