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IHHOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢usuke 6a30BOro ypoBHS Ha YPOBHE CpPEIHEro OO0IIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOXKEHUH U TpeOOBaHUM K pe3yibraTaM
OCBOEHUSI OCHOBHOM 00pa3zoBaTeIbHON MpOorpaMmmbl, npeacrabieHHbix B GI'OC
COOQO, a Ttaxxe ¢ yu€toM (enepaiabHoil paboueil mporpaMmbl BOCIUTAHUSA U
KOHIICTIIINY TperoiaBanus yueOHoro npeamera «Pusnka» B 00pa3oBaTesIbHbBIX
OpraHU3aAUAX Poccuiickoin Oenepanuy, peanu3yroMnX OCHOBHEIE
oOpazoBaTeiibHbIEC TPOTPaAMMBI.

Conepxanue mnporpamMMbl 1o (pu3uKe HampapieHO Ha (QOpPMUPOBAHHE
€CTECTBEHHO-HAyYHOU KapTHUHBI Mupa oOyuarommxcs 10-11 kmaccoB mpwu
oOyueHun ux (Quuke Ha O0a30BOM YpPOBHE HA OCHOBE CHCTEMHO-
HesiTebHOCTHOTO — moaxoja. I[lporpamma 1o ¢u3MKE  COOTBETCTBYET
tpeboBanusiMm OPI'OC COO k mMmiIaHUPYEMbIM JIMYHOCTHBIM, MPEAMETHBIM U
METanpeIMETHBIM pe3yJibTaTaM O0y4YeHUsI, a TAKKE YUYUTHIBACT HEOOXOAUMOCTh
peanu3alul  MEXIPEIMETHBIX CBS3ed (U3HKH C €CTECTBEHHO-HAyYHBIMU
y4eOHbIMU TIpenMeTamMu. B Hel ompenemnsitoTcsi OCHOBHBIC MLIENU HW3YYCHUS
(GU3NKK HA YPOBHE CpeHero od1iero oopa3oBaHus, MIAHUPYEMbIE PE3YyIbTaThI
OCBOCHUSI Kypca (PU3MKHU: JIMYHOCTHBIC, METANpeIMETHBIC, MpeaMETHbIC (Ha
0a30BOM ypOBHE).

[Iporpamma no (pu3uke BKIIOYAET:

e[JIAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (PU3MKU Ha 6a30BOM YPOBHE,

B TOM YHCJIE MPEAMETHBIC PE3YABTATHI IO TofaM O0yUYEHUS;
ecojiepkaHue yueoHoro npeameta «Du3nkay 1mo rojgaMm o0ydeHHsl.

®dusuka Kak Hayka O HauOolsiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYIAasl B
KaueCcTBE Y4YEOHOro mpeaMera B IIIKOJE, BHOCUT CYIICCTBEHHBINH BKJIAJ B
cucteMy 3HaHMM 00 okpyxkawomeMm wMupe. [konbHbIH Kypc (Qu3ukm —
CUCTEMOOOPA3yIOMIMi I €CTECTBEHHO-HAYYHBIX Yy4YEOHBIX TMPEIMETOB,
MOCKOJIbKY (PU3UYECKUE 3aKOHBI JIEKaT B OCHOBE IIPOIECCOB U SIBICHHI,
U3y4JaeMbIX XUMHEH, Owmosorueit, gusznuecko reorpaduel U acTPOHOMHUEH.
Hcnonb3oBaHue W aKTUBHOE MPUMEHEHUE (PU3UUYECKUX 3HAHUM OmpenesseT
XapakTep W pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B cQepe DHEPreTHKH,
TPAHCIIOPTa, OCBOEHHUS KOCMOCA, MOJIyYEHHUsI HOBBIX MaTEPHaJOB C 3aJJaHHBIMU
cBOicTBaMU U Jpyrux. M3ydenwe ¢GU3NKKM BHOCHUT OCHOBHOM BKJIAJ B
dbopMUpOBaHUE €CTECTBEHHO-HAYYHOM KApTUHBI MHpa OOy4alolluXcs, B
dbopMupoBaHUE YMEHUW TPUMEHSATh HAYYHBIH METOA TIO3HAHUSA TIPH
BBITIOJTHEHUU MU y4EOHBIX UCCIIEIOBAHUN.

B ocHoBy kypca ¢u3mkm sl ypoBHS cpeaHero oOmiero oOpa3oBaHUS
MOJIOKEH pAI UAEH, KOTOpbIE MOYKHO paccMaTpuBaTh KakK MPUHIUIBI €r0
MOCTPOEHUS.

Hoes yenocmuocmu. B COOTBETCTBUU C HEMl KypC SIBISIETCS JIOTHYECKU
3aBEpPIIEHHBIM, OH COACPKUT Marepual U3 BCEX Pa3AeiioB (M3MKH, BKIIOYACT
KaK BOTIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (PM3UKH.

Hoes eenepanuzayuu. B COOTBETCTBUM C HEW marepual Kypca (U3HKH
o0bemMHEH BOKpYr (Qusnueckux Teopuil. Bemymmm B Kypce SBISIETCS
dbopMupoBaHUE MIPEACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIICCTBE U
noJie.

Hoes cymanumapuzayuu. EE peanuzarus mpeamnonaraeT UCIOIb30BaHUE
T'YMaHUTAPHOTO MOTEHIMaNa GU3HIECKON HAYKH, OCMBICIICHUE CBSI3U PA3BUTHS
¢u3ukn ¢ pa3BuTHEeM OOIIECTBa, a TaKkkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMH MPOOIEMaMHU.



Hoess npuxnaownoii  uanpasnennocmu. Kypc ¢u3uku npenanosaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKUX M  TEXHOJOTMYECKUX
NPWIOKEHUI U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes oxonocuzayuu peanusyercs MOCPEICTBOM BBCACHHS OJICMCHTOB
COICPXKAHMSI, MOCBSIMEHHBIX OKOJIOTUYCCKUM IMPOOICMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJOTUM, a Takke 0OCYXKIECHUS
npoOiieM  palMOHAIBHOTO  MPHUPOAOIOJB30BAHUS M IKOJOTHYECKOM
0€30MacHOCTH.

Crep:KHEBBIMH 3JIEMEHTaMU Kypca (PU3MKW Ha YPOBHE CPEIHEro OO0IIero
oOpazoBaHus SBISIOTCSA Pu3nyeckue Teopuu (HhopMupoBaHre NMPEACTABICHHUMN O
CTPYKTYp€ OCTPOCHUS (HU3HUUECKON TEOPUH, POIU (PyHAaMEHTANIbHBIX 3aKOHOB
U TPUHLUIOB B COBPEMEHHBIX MPEJCTABICHUSAX O TNPUPOJIe, TpaHUIAX
NPUMEHUMOCTH TEOPHUHM, JJIsl OMHCAHUS E€CTECTBEHHO-HAYYHBIX SIBIICHUN U
IIPOIICCCOB).

CHUCTeMHO-JIeSITEIPHOCTHBIA MOAXOJ, B Kypce (U3MKH pean3yercs
IpEeXJe BCETo 3a CUéT OpraHU3alMU SKCIEPUMEHTAIBHON JeSTEIbHOCTH
oOyuatomuxcsi. s 6a30Boro ypoBHsI Kypca (U3MKA — 3TO HCIOIH30BAHUE
CUCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB M JaOOPaTOPHBIX
paboT, KOTOpbIe B MporpamMme Mo (u3MKe OOBEAMHEHBI B OOIIMH CIUCOK
YUCHHUYECKUX TMPAKTUYECKUX paldoT. BeijeneHne B yKa3aHHOM TepeyHE
1a60paTOpHBIX PabOT, MPOBOIUMBIX JIJIi KOHTPOJISI U OLEHKH, OCYIIECTBISICTCS
ydyacTHUKaMu  00pa3oBaTebHOTO MpoOIlecca HUCXOAd U3  OCOOEHHOCTEH
IUTAaHUPOBaHUSA U OCHalleHuss kabunera ¢usuku. [Ipm sTom obecrneunBaercs
OBJIaJicHHE OOYyYaIOIMIUMHCS YMEHUSMH MPOBOJUTH KOCBEHHBIE W3MEPEHHS,
UCCJICIOBAHUS 3aBUCUMOCTEN (DU3NYECKUX BETMYMH M MTOCTAHOBKY OIIBITOB IO
IPOBEPKE MPEIOKEHHBIX TUTIOTE3.

bonbiioe BHUMaHuE yAeNSIeTCS PEIICHUIO PACUETHBIX U KauyeCTBEHHBIX
3anad. [Ipu sToM ISt pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 3a/1a4M C SIBHO
3alaHHOM  (DU3UYECKOM MOJECNbIO, TO3BOJIAIONINE TMPUMEHSITh H3yUYCHHbIE
3aKOHBI U 3aKOHOMEPHOCTH KakK M3 OJHOTO paslienia Kypca, Tak U HHTETPUpPYs
3HAHUS U3 PA3HBIX pa3nenoB. J{Jis Ka4eCTBEHHBIX 3a7a4 TPUOPUTETOM SBIISIOTCS
3alaHusi Ha OOBSICHEHUE TPOTEKaHUS (PU3MUECKUX SBICHUH M TIPOIECCOB B
OKpY KaroIeH KM3HH, TPEOYIOIIre BbIOOpa (hU3NUYSCKONM MOJIEIN ISl CUTYalluH
IPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpedoBanusiMu DIOC COO k wmarepuaibHO-
TEXHUYECKOMY OOECIEUeHHI0 y4eOHOTo mpoliecca 0a30BbI YPOBEHb Kypca
Gu3NKKM Ha ypOBHE CpeIHEro oO0Iiero oOpa3oBaHUs JOJKEH HW3y4aTbCs B
YCIIOBUSAX MPEIMETHOTO KabuHeTa (PU3UKH WU B YCIOBHUSX UHTETPUPOBAHHOTO
KaOWHEeTa MpPEIMETOB €CTECTBEHHO-HAyYHOTO IMKiIa. B kabuHeTe ¢u3nku
JOJKHO OBITH HEoOXoauMoe J1aboparopHOoe 00O0pYIOBaHWE ISl BBIMOJHEHUS
YKa3aHHBIX B MPOrpaMMe MO (PU3MKE YUYEHUUYECKUX MPAKTHUECKUX DPAbOT U
JIEMOHCTPAIIMOHHOE 000PYI0BaHHE.

JleMoHCTpanioHHOe 00OpynoBaHuE (OPMUPYETCS B COOTBETCTBUU C
MPUHITUIIOM MUHUMAJIBHON JIOCTaTOYHOCTH U 00ECIeYnBaeT TMOCTAaHOBKY
MEPEUNCICHHBIX B TIpOrpaMme MO (U3MKE KITIOUEBBIX JEMOHCTPAIU st
WCCICIOBAHUS M3yYaeMbIX SBJICHUW H TPOILECCOB, DMIHUPUUYECKUX U
(byHIaMEeHTAIbHBIX 3aKOHOB, UX TEXHUYECKHUX MMPUMEHEHUHN.

JlabopatopHoe 00OpyIOBaHHE MJisi YYCHHUYECKUX TMPAKTHYECKUX PAOOT
dbopMupyercs B BUjI€ TEMaTUYECKUX KOMIUIEKTOB U 00€CIIEYUBACTCS B pacuéTe
OJTHOTO KOMILJIEKTa Ha JBYX OOyYaromuxcs. TeMaTH4ecKue KOMILJICKTHI
nabopaTopHOro 000pYIOBaHUS JODKHBI OBITH TOCTPOEHBI HAa KOMIUIEKCHOM



UCIOJIb30BAHUM AHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, a TAKKE KOMITbIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE TU(DPOBBIX JabOOpaTopHil.
OCHOBHBIMHU 1IEJISIMU H3y4YeHUs (PU3UKH B 001IeM 00pa30BaHUU SIBISIOTCS:
epopMupOBaHHE HHTEpeca W CTPEMIJICHHsS OOYyYalolUXCS K HAydHOMY
U3YYCHHIO MPUPOJABI, Pa3BUTHE MX HHTEIJICKTYyaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEM;
®pa3BUTHE MPEJICTABICHNN O HAYYHOM METOJI€ MO3HaHUs U (popMUpOBaHUE
UCCJIeIOBATENIbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSM;
epopMUpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3ylibTaTa H3yYeHUs
OCHOB CTPOCHHUS MaTEePUH U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;
epopMupOBaHHE YMEHUU OOBACHITH SBICHUS C HUCIHOJb30BaHUEM
(du3HUeCcKUX 3HAHUN U HAyYHBIX JI0KA3aTeIbCTB;

e popMUpOBaHKE TPEICTABICHUNA O poJid (UHKHU JUJIST PA3BUTHUS JIPYTUX

€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHA.
JlocTikeHne 3Tux 1eseil o0ecrneynBaeTcs perieHueM CIeayIoIuX 3a1a4 B
npoliecce u3yueHus Kypca GU3NK1 Ha YPOBHE CpPeIHEro 0011ero 00pa3oBaHus:
erpuoOpeTeHne  CUCTEMbl  3HAHUK 00  Oo0mUX  (PUBHUYECKHUX
3aKOHOMEPHOCTSX,  3aKOHaX, TEOpUsX,  BKIOYAas  MEXaHUKY,
MOJICKYJIIPHYIO (PU3HKY, SJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY U
AIIEMEHTHI aCTPOPU3UKH;

epopMupOBaHHE YMEHUW TPUMEHSATH TEOPETUYECKUE 3HAHUS IS
oOBbsicHEHUs (PU3MYECKUX SABICHUW B TPUPOJAE M I TPUHATHUSA
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

®0OCBOCHHE CIOCOOOB PEIICHMS] PA3NTMYHBIX 3a7ad C SBHO 3aJaHHOMN
busznueckord MoJEeNblo, 3a7ad, MOAPAa3yMEBAIOIIMX CaAMOCTOSTEILHOE
co3/aHue PU3NYECKON MOJIENH, aJIEKBATHON YCIOBUSIM 3a/1a4H;

®[IOHMMaHHE (HU3UYECKUX OCHOB M MPUHIUIOB JCUCTBUS TEXHUUYECKHUX
YCTPOHUCTB W  TEXHOJIOTMYECKUX TMPOIIECCOB, WX BIUSHHUSI Ha
OKpPYKaroLlylo Cpeny;

®OBJIAJICHUE METOJAAMH CaMOCTOATEILHOTO TUIAHUPOBAHUS W TMPOBEICHUS
(bu3HUEeCKUX IKCIEPUMEHTOB, aHAJIW3a U UHTEPIpPETAIMH HHPOPMAIIUH,
OTIPEJICIICHHS] JIOCTOBEPHOCTH MOJYYEHHOTO PE3yIbTara;

®CO3JJaHHE YCIIOBHUM JIJI PA3BUTHUSL YMEHUU ITPOECKTHO-UCCIIEN0BATENBCKOM,
TBOPYECKOU JIEATEIBHOCTH.

Ha wusydenue ¢usuku (6a30BbI YpOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus otBoautTcsa 136 dacos: B 10 kitacce — 68 yacoB (2 yaca B HeJEIO),
B 11 kmacce — 68 yacoB (2 yaca B HEZICIIO).

[Ipennaraemspiii B mporpaMme 1o (PU3MKE MepedeHb J1abOpaTOPHBIX H
MPAKTUYECKUX palOT SIBISETCS PEKOMEHIOBAaHHBIM, YUYWUTEh JI€NaeT BBHIOOD
IIPOBENICHUs JIA0OPATOPHBIX PAOOT U OMBITOB C YYETOM WHIUBUIYATbHBIX
0COOEHHOCTEHN 00yJaromuxcs.



COAEPKAHUE OBYYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO MO3HAHUSA

®dusuka — Hayka 0 npupoje. HayuHble METObI MO3HAHUS OKPYKAIOIIETO
Mupa. Poib »KCIEpUMEHTa U TEOPUM B IIPOIECCE IO3HAHUS MPUPOIBI.
DKCIepUMEHT B (hH3HKE.

MonenupoBanue GU3UIECKUX SBJICHUM U MpoIeccoB. HayuHble rUoTe35l.
dusnveckue 3aKoHbI U Teopur. [ paHUIIBI MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
[TpuHIIUTT COOTBETCTBUA.

Ponp u MecTo pusuku B hopMUpPOBAHWU COBPEMEHHOM HAy4YHOW KapTHUHBI
MHUpPA, B TPAKTUYECKOU I€ATETBHOCTH JIIOICH.

Jlemoncmpayuu

AHasioroBele W HUGPOBbIE H3MEPUTEIbHBIE MNPHOOPHI, KOMIILIOTEPHBIC
aTYUKU.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexanunueckoe nBUkeHUE. OTHOCUTENBHOCTh MEXAHHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropusi.

[Tepemernienue, ckopocTh (CpeaHsis CKOPOCTb, MTHOBEHHAsl CKOPOCTbH) H
YCKOPEHUE MATEPUAJIbHOM TOYKH, WX IPOCKIMU HA OCH CUCTEMBI KOOPJIMHAT.
CroxxeHue nepeMeeHul U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpEHHOE MpsAMOJIMHEHHOe aBuxkeHue. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, NYyTH U IEPEMELICHUS
MaTepUaIbHOM TOYKH OT BPEMEHHU.

CBoOonHOE TajieHe. YCKopeHrue CBOOOHOTO MaIeHus.

KpuBonuueiiHoe nBwkeHue. [IBHKEHHE MaTepUAIBHOM TOYKH IO
OKPYKHOCTH C TIOCTOSIHHOM TI0 MOJYJI CKOPOCTBIO. YIJIOBasi CKOPOCTb,
JTUHEWHas ckopocTh. Ilepumon m dacrora oOpareHus. LleHTpocTpeMuTenbpHOE
YCKOPEHHE.

TexHUYeCcKne YCTpPOWCTBA M IPAKTUYECKOE IIPUMEHEHHE: CIHUIAOMETD,
JIBUYKCHUE CHAPSJIOB, LIEMTHBIE U PEMEHHBIEC TIEPEIAYH.

Jlemoncmpayuu

Monens CHUCTEMBI OTCYETA, WJLTIOCTPAIAS KMHEMaTU4ECKUX
XapaKTEPUCTUK JBUXKCHUA.

[IpeoOpazoBanre ABMKEHUMN C UCTIOIB30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3yXE U B pa3peKEHHOM IPOCTPAHCTBE.

HaGmionenue aBuxeHUs Tela, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

N3mepenne yckopeHus CBOOOTHOTO TaICHUS.

Hanpagnenne ckopoCTy Nnpu IBUKEHUH IO OKPYKHOCTH.

Vyenuueckuii sxcnepumenm, nabopamopHwie pabomol

N3ydyeHne HEpPaBHOMEPHOTO  JBHXKEHUS C  LEIbK0  ONPEACIICHHS
MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOLIEHUS MEXIY ITyTSMH, IMPOHMJACHHBIMU TEIIOM 3a
MOCJIEIOBATENbHBIE PABHBIE NPOMEXYTKHM BpPEMEHH IIPU PABHOYCKOPEHHOM
JBUKEHUH C HAYAJIIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3ydenue nBUXKEHHS apuKa B BI3KOU )KUIAKOCTH.

N3ydyenune nBmkeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.



Tema 2. /lunamuxa

[Ipynuun orHocutenbHOCTH ['amunes. llepBeid  3akoH  Hbrotona.
NHepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuil. Bropoii 3akon HetoToHa
IUIsl MaTepUaIbHOM ToukH. TpeTuit 3akoH HproTOHA 1U1s1 MaTepHalbHBIX TOUEK.

3akoH BceMupHoro Ttiarorenus. Cuna Tsxectu. IlepBas kocMuueckas
CKOpPOCTb.

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

Tpenue. Buabsl Tpenust (mokosi, CKOIbXKEHHs, KadeHus). Cuiia TpeHHs.
Cyxoe Tpenue. Cuiia TpeHuUs: CKOJIbKEeHUs U cuiia TpeHus nokos. Koadduiment
TpeHus. Cuia CONpOTUBIICHUS NIPU IBUKEHUU TEJA B )KUJKOCTH HWIIH Tase.

[TocTynarensHOE M BpalliaTeabHOE JTBUKEHHE a0COMIOTHO TBEPIIOTO Tea.

MOMEHT cuJIbI OTHOCHUTENBHO OCH BpaumieHud. [liewo cunbl. YcinoBus
paBHOBECHS TBEPIOIO TENA.

TexHUYecKrne yCTpOWCTBA U NPAKTUYECKOE MPUMEHEHHE: IMONIIUITHUKY,
JIBUKEHNUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue nHepLUUu.

CpaBHEHHE MacC B3aMMOJICUCTBYIOIINX TEJL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CrnoxxeHue cuil.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT JAe(OpMAaIIHH.

Hesecomocts. Bec Tena mpu yCKOpEHHOM MOIbEME U T1a/ICHUMU.

CpaBHEHUE CUIT TPEHUS MOKOS, KAYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydenue nBmxeHus Opycka mo HaKJIOHHOM MIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BOSHUKAIOIIUX B IIPYKUHE U
pe3uHOBOM 00pasIie, OT ux achopMaluu.

HccnenoBanue ycllOBUM paBHOBECHsS TBEPIAOIO TEJA, MMEKIOLIETO OCh
BpAILICHUS.

Tema 3. 3akoHbl cCOXpaHeHUs 8 MEXAHUKE

Nmmnynbe mMaTepuanbHON TOYKH (TeNa), CUCTEMbl MaTe€pUaIbHBIX TOYEK.
NMnynbc cuiibl U1 M3MEHEHUE MMITYJbCa Teja. 3aKOH COXPAHEHUSI MMITYIIbCA.
PeaktuBHOE NBUKEHME.

PaGota cusibl. MOIIHOCTD CUJTBI.

Kunetnueckasi sHeprus marepuanibHOW TOYkH. TeopemMa 00 HM3MEHEHHUH
KUHETUYECKOM SHEPTHUU.

[TorennumanbHas DHEPIHsl. IToreHmanbHas SHEprus yIpyro
nedhopMHpOBaHHON mNpyKuHBL. [loTeHIMaNbHAsE dSHEpPrus Teina BOIU3U
MMOBEPXHOCTU 3E€MJIH.

[loTenmumanpHpie W HENMOTECHIMANbHBIE  CWibl. CBs3b  paboOTHI
HETNOTECHUIHUAIBHBIX CUJI C U3MEHEHWEM MEXAaHMYECKOM SHEPIrUM CUCTEMBI TEI.
3aKOH COXpaHEHUsI MEXaHUYECKOU SHEPTHUHU.

Yhpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHUYEeCKHEe YCTPOUCTBA U MPAKTUUYECKOE MPUMEHEHHE: BOIOMET, KOMED,
MPY>KUHHBIM TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs] UMITYJIbCa.

PeaktuBHOE NBUXKEHHE.



[lepexon MOTeHIIMAIBHON YHEPTUU B KHHETHUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydyenue aOCONIOTHO HEYNPYTroro yjaapa ¢ MOMOUIBIO ABYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBA3UM pabOThl CHIBI C HW3MEHEHHUEM MEXaHWYECKOM
SHEPIuM Teja Ha IPUMEPE PACTSIKEHUS PE3UHOBOTO KTy Ta.

Paznen 3. Mosiekyasipuasi pu3nka ¥ TEpMOAUHAMHUKA

Tema 1. Ocnoebl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OcCHOBHBIE TIONIOKEHUSI MOJEKYISIPHO-KUHETUUYECKOM TEOpHUHM M UX
onbITHOE o0OocHOBaHue. bpoyHoBckoe nBwxkenue. Hudbdysua. Xapaxrep
JBYDKEHUS. M B3aUMOJICHCTBHSI 4acTHI] BellecTBa. Mojenu CTpOeHHs Ta3oB,
KUAKOCTEH M TBEPABIX Teld U OOBICHEHHE CBOMICTB BEIllECTBA HA OCHOBE ATHUX
mojeneil. Macca u pasmepsl Mosekyid. KonmdectBo BemectBa. [locTosiHHas
ABorajpo.

TemnmoBoe paBHoBecue. Temmeparypa u e€ uzmepenue. [llkana remneparyp
Llenbcus.

Monens wuneanbHoro raza. (OCHOBHOE YpaBHEHHE MOJICKYISIPHO-
KMHETHUYECKON TEOPHH HJEaJbHOTO Tra3a. AOCOIIOTHAs TeMIeparypa Kak mMepa
CpelHel KUHETUYECKOW SHEpPruM TEeIJIOBOro JABMXKEHHsS yactull rasza. lllkama
temrieparyp KenpBuna. ['azoBeie  3akoHBI. YpaBHeHHE MeHeneeBa—
Knanetipona. 3akon Jlansrona. M3omporiecchl B ueaaibHOM ra3e ¢ MOCTOSHHBIM
KOJTMYECTBOM  BemiecTBa. ['paduueckoe mpeacTaBiIeHUE  HM30IMPOIIECCOB:
H30TepMa, U30Xopa, n3obapa.

TexHuyeckue yCTpOWCTBA U MPAKTUUYECKOE NPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIOIINE JUCKPETHOE CTPOCHME BellecTBa, gororpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHCHU.

OnbiTel 10 U PY3UH KUIKOCTEH U Ta30B.

Monenb OGpOyHOBCKOTO ABHKEHUS.

Mopnens oneita LlTepHa.

OnbITHI, JTIOKa3bIBAIOIINE CYIIIECTBOBAaHUE MEXMOJICKYJISIPHOTO
B3aUMOJICUCTBHUSI.

Monenb, WITIOCTpUPYIOIIAs TPUPOAY JaBICHUS T'a3a HA CTEHKU COCYIa.

OnbIThl, WUTIOCTPUPYIOUIUE YpaBHEHUE COCTOSIHHS UJCAIbHOTO Trasa,
U30IPOLECCHI.

Vyenuueckuii sxcnepumenm, 1abopamopmvie pabomsl

Omnpenenenue Macchl BO3ayXa B KJIAaCCHOM KOMHATe Ha OCHOBE M3MEpPEHUN
00BbEMa KOMHATBI, JABICHUS U TEMIIEPATyphl BO3IyXa B HEM.

UccnenoBanne  3aBUCUMOCTH ~ MEXIy  IapaMeTpaMd  COCTOSIHHS
pa3pexEHHOTO rasa.

Tema 2. Ocnoebl mepmoOuHamuKu

TepmonnHaMuueckas CHUCTEMA. BryTpennss DHEPTUA
TEPMOIMHAMUYECKON CUCTEMBI U CITOCOOBI €€ m3MeHeHust. KonmuecTBo TeroThl
u pabora. BHyTpeHHsisi SHeprusi OJHOATOMHOTO WACAIBHOTO Tra3za. Buiel
TETJIONEpeaayu: TEIUIONPOBOAHOCTh, KOHBEKIMS, U3Jy4YCHHE. YelabHas
TEMI0EMKOCTh BemiecTBa. KomuecTBO TEMIOTh MpHU Terionepeaaye.

[Tonsitue 06 ammabatHoMm mporecce. [lepBplii 3aKOH TEPMOIMHAMUKH.
[IpumeHeHre epBOTo 3aKOHA TEPMOJMHAMUKH K m3omporeccam. ['paduueckas
WHTEpHIpeTaIys padoThl Tasa.



Btopoii 3akoH TepmonrHaMuku. HeoOparuMocTh POIIECCOB B MPUPOJIE.

TenoBble  MamuHbl. [IpyHUMNBI  AEHUCTBUS  TEIJIOBBIX — MAIIMH.
[IpeoOpazoBanusi ’HEpruM B TEIUIOBBIX MammHaX. KoadduimeHT momae3Horo
nerictBusl TersioBor MamwmHbL. [{ukn KapHo M ero xodp@uIMEHT Mojae3HOTro
NEeNUCTBUS. DKOJIOTUUECKHE MPOOJIeMbl TIJIODHEPTETHKHU.

TexHUYecKue yCTPONCTBA M IPAKTUYECKOE NPUMEHEHHUE: JBUTaTellb
BHYTPEHHETO CTOpaHusi, OITOBOM XOJIOAUIBLHUK, KOHIUIIHOHED.

Jlemoncmpayuu

N3meHneHne BHYTPEHHEHW SHEPruu Tejla MPHU COBEPIICHUU paOOThI: BBLIET
poOKK M3 OYTBUIKW IO JACHCTBHEM CXKaTOro BO31yXa, HarpeBaHue 3¢upa B
JATYHHOU TpyOKe myTEM TpeHuUs (BUACOAEMOHCTPALINS ).

N3meHnenne  BHYTpEeHHEW  sHepruu  (TeMIeparypbl) Tejla  IpHU
TeIUIoNnepe1aye.

OnpIT Mo aauabaTHOMY pPaCHIMPEHUIO BO3Ayxa (OMBIT C BO3IYIIHBIM
OTHHBOM).

Monenn mapoBoi  TypOMHBI, JBHTrareiss BHYTPEHHErO CropaHus,
PEAKTUBHOIO JIBUTATES.

Yuenuuecxuii sxcnepumenm, nabopamopmsie pabomoi

N3Mmepenue yaeabHON TEIITOEMKOCTH.

Tema 3. Azpezammnsie cocmoanus eeujecmea. Dazosvie nepexoovl

[TapoobpazoBanue u koHaeHcarus. Mcmapenue u kunenue. AOCOII0THAS U
OTHOCUTEJIbHAS BIAXKHOCTh BO3ayxa. HachllieHHBIM map. YaenbHas TemioTa
napooOpazoBaHusl. 3aBUCUMOCTb TEMITEPaTyphl KUTICHUS OT JaBJICHUS.

Teépmoe Tteno. Kpucrammuueckue u amopdHbIe Teaa. AHH30TPOITHS
CBOMCTB KpucTaioB. JXuakue kpuctaibl. COBpEMEHHBIE MaTepHUalbl.
[InaBneHue u KpucTaIM3aus. YaenbHas Teriora miasnenus. Cyoaumarnus.

YpaBHEHHE TEIJIOBOTO OalaHca.

TexHUYeCcKrne yCTpPONCTBA M MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUHU TTOTYyUYECHHUSI COBPEMEHHBIX MaTepUAJIOB,
B TOM YHCJIE HAHOMAaTEPHaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIILIEHHBIX MAPOB.

Kunenue npu moHMKEHHOM JIaBJICHUH.

Crioco0Ob1 U3MEpPEHHUsI BIAYXKHOCTH.

Habmronenune HarpeBaHus U IUIABJICHUS KPUCTALTMYECKOTO BEIIIECTBA.

JleMOHCTpauus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HN3mepenne 0OTHOCUTENIBHOW BIAXKHOCTH BO3IYXaA.

Pasnen 4. DiekTpoauHamMuka

Tema 1. Inekmpocmamuxa

OnekTtpuzauusi Tel. JNEKTpUUYECKUd 3apsif. J(Ba BUlla 3IEKTPUUECKUX
3apsiioB. [IpOBOJHUKYM, AMAIEKTPUKH M TOJYIPOBOJHUKU. 3aKOH COXPAaHEHUS
AIIEKTPUYECKOTO 3apsija.

B3anmopneiictBue 3apspoB. 3akoH Kymona. ToyedHbBI 3I€KTpUYECKHIA
3apsi. Dnexkrpuueckoe nosie. Hanpsk€HHOCT anekTpudeckoro noist. [Ipunmmn
CyNepHO3ULIUN IEKTPUUECKUX TToNIeH. JIMHNKM HAnpsKEHHOCTH AIEKTPUUYECKOTO
TOJISL.

PaGora cunm onexrpocraruueckoro mons. [lotenmuman. PasHoOCTh
noteHuuanoB. [IpOBOMHMKM M JHUAIEKTPUKU B BJIEKTPOCTATUYECKOM IIOJIE.
JlusnexTpuyeckasi IpOHUIIAEMOCTb.



DNEKTPOEMKOCT. Konpgencarop. DNEKTPOEMKOCTD IIJIOCKOTO
KOHAEHCATOpa. DHEPTHUS 3apPSKEHHOTO KOHAEHCATOPA.

TexHHueckne ycTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: 3JIEKTPOCKOIL,
AIIEKTPOMETP, AEKTPOCTATUYECKAS 3allUTa, 3a3eMJICHUE 3JIEKTPONPUOOPOB,
KOHJEHCATOp, KOMMPOBAJIBHBIN anmnapar, CTpyHHbINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IIPUHLIUIT JEUCTBHUS JIEKTPOMETPA.

B3anmopelicTBue HadIEeKTPU30BAHHBIX TETL.

DIEKTPUYECKOE MOJIE 3aAPSIKEHHBIX TEI.

[IpOBOIHMKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DNEeKTpoCcTaTU4eCKast 3alnTa.

JIVBNEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh D3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCAaTopa OT IUIOLIAIu
IJIACTUH, PACCTOSIHUS MEKly HUMHU U TUAJIEKTPUUECKON MPOHUILIAEMOCTH.

DHeprus 3apsKEHHOTO KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenune aneKTpo€MKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosannwtit 21exkmpuueckuii mok. Toku 6 paznuunplx cpedax

DNEKTPUYECKU TOK. YCJIOBHUSI CYIIECTBOBAHMS 3JEKTPUUYECKOTO TOKA.
Ncrounnku Toka. Cuna Toka. [locTOSIHHBIN TOK.

Hanpsxenne. 3akon OMa 7151 y4acTKa LETH.

DNEKTPUUECKOE COMPOTUBJICHUE. YIEIbHOE CONPOTHUBIICHHE BEIIECTBA.
[TocnenoBarenpHOE, MapAIVIEIBHOE, CMEIIAHHOE COCIMHEHNUE IIPOBOITHUKOB.

PaGora oanextpuueckoro Toka. 3akoH JDxoyns—Jlenma. MolHOCTh
ANEKTPUYECKOTO TOKA.

DNEKTpOABMKYIIAs CUJIa U BHYTPEHHEE CONMPOTUBIICHHE UCTOYHMKA TOKA.
3akon Owma jis mojHOM (3aMKHYTOM) anekTpudeckoi 1enu. Kopotkoe
3aMBbIKaHUE.

DONEKTpOHHAsT  MPOBOAMUMOCTh  TBEPABIX  METALNIOB.  3aBUCHUMOCTh
CONPOTHUBIICHUS] METAJIJIOB OT Temneparypbl. CBEpXITPOBOUMOCTb.

DNeKTpUYeCcKHUil TOK B BakyyMe. CBOICTBA AIEKTPOHHBIX TYyYKOB.

[TonynpoBoguuku.  CoOCTBEHHas M NPUMECHas  MPOBOAUMOCTh
nosynpoBoaHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBomHUKOBEIE TPUOOPHI.

ONEeKTpUYEeCKUi TOK B pacTBOpaX M paciuiaBax SJIEKTPOIUTOB.
DNEKTpONUTHYECKas: AUCCOIMALIUS. DINEKTPOJIN3.

OnekTpuueckuii Tok B razax. CamMoCTOSITENIbHBIM U HECAaMOCTOSTEIbHBIN
pa3psan. Monnus. [1na3ma.

TexHUYecKrne yCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHUE: aMIIEPMETD,
BOJIETMETP, PEOCTaT, HCTOYHUKK TOKa, 3JIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TMPUOOPHI, TEPMOMETP COMPOTHBICHHS, BAKYyYMHBII
JTNOJT, TEPMHUCTOPHI U OTOPE3UCTOPHI, MOTYITPOBOIHUKOBBIN O], TAJIbBAHHUKA.

Jlemoncmpayuu

N3Mepenune Cuiibl TOKA U HAITPSKEHUS.

3aBUCHUMOCTb CONPOTUBJICHUS LWIMHAPUYECKUX MPOBOJAHUKOB OT JJIMHBI,
IJTOLIA/IY TTOTIEPEYHOTO CEYEHUS U MaTepurala.

CmenianHO€ COEAMHEHNE MTPOBOIHUKOB.

[Ipsimoe wm3MepeHue JJeKTpoaBMXKylled cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO AIEMEHTA U OLICHKA BHYTPEHHETO CONIPOTUBJICHHUS.

3aBUCHUMOCTbH COITPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPhI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psil U MPpOBOAUMOCTb BO3AyXa.



OnHOCTOPOHHSIS TPOBOJAUMOCTD AUOAA.

Yuenuueckuii sxkcnepumenm, nabopamopmsie pabomol

N3yueHne cMenmaHHOro COEAMHEHNS PE3UCTOPOB.

N3mepenune »eKTpoaABHKYIIEH CUJIbI HICTOYHUKA TOKA U €70 BHYTPEHHETO
CONIPOTHBIICHUSI.

HaGmonenue snekrponusa.

Me:xknpeamMeTHbie CBA3U

Nzyuenue kypca ¢pusuku 6azoBoro ypoBHs B 10 kinacce oCyniecTBisieTcs ¢
Y4ETOM COJEPKATEIBHBIX MEXKIIPEAMETHBIX CBA3€d C KypcaMH MAaTE€MAaTHKH,
OMOJIOTUHU, XUMHH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemusvie nonamus, CBI3aHHbIE C U3YYEHUEM METOJIOB HAYYHOTO
MO3HAHUSA: SIBJICHUE, HAy4YHbIA (haKT, runores3a, puanyeckas BeJIMYMHA, 3aKOH,
Teopusl, HaOMIOIEHUE, SKCTIEPUMEHT, MOACIIUPOBAHUE, MOJIENb, U3MEPECHHE.

Mamemamuka: penieHUE CHUCTEMbl ypaBHEHHMM, JIWHEHHas GQyHKIUS,
napabomna, runepbona, UX rpaduKd U CBOWCTBA, TPUTOHOMETPUUYECKHE
byHKIUY: CHHYC, KOCHHYC, TaHTEHC, KOTaHI'€HC, OCHOBHO€
TPUTOHOMETPUUECKOE TOXKJIECTBO, BEKTOPHI U UX IMPOEKIMU HA OCH KOOPAUHAT,
CJIO’KEHUE BEKTOPOB.

buonocusn: mexaHudeckoe IBMKEHHE B KUBOM mpupoxae, auddysus,
OCMOC, TEIUIOOOMEH >KMBBIX OpPraHU3MOB (BUIIbI TEIUIONEpEIadyH, TEIIOBOE
PaBHOBECHE), DIIEKTPUUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumus: DUCKPETHOE CTPOECHUE BELIECTBA, CTPOCHUE AaTOMOB U MOJIEKYII,
MOJIb BEIIECTBA, MOJIIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX Ted,
KUJIKOCTEN U Tra3oB, JIEKTPUUECKUE CBOWCTBA METAJUIOB, JIEKTPOIUTHYECKAS
JIUCCOLIMALNS, TaJIbBAHUKA.

T'eoepaghus: BIaxXHOCTh BO3yXa, BETPHI, OApOMETP, TEPMOMETP.

Texnonozus: npeodpa3oBaHUE NBUKEHHUM C UCIOIb30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, NOMALIMIIHUKU, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJbCa B TEXHHKE (pakera, BOJAOMET W JPYyrue), JBUTATE]Ih BHYTPEHHETO
CropaHusi, TmapoBasi TypOuWHA, OBITOBOW  XOJIONWJIBHUK, KOHIUIIMOHED,
TEXHOJOTMM TIOJIyYCHHUSI COBPEMEHHBIX MAaTrepuajgoB, B TOM  YHUCIE
HAaHOMATepuajaoB, W  HAHOTEXHOJIOTMH,  DJJIEKTPOCTAaTUYECKas  3alluTa,
3a3eMJICHUE AIIEKTPOIIPUOOPOB, KCEPOKC, CTPYUHBIN MIPUHTEDP,
AIIEKTpOHArpeBaTeIbHbIE  MPUOOPBI,  DIEKTPOOCBETUTENbHBICE  TPUOOPHI,
rajbBaHUKa.

11 KJIACC

Pa3znen 4. DiieKTpoaAMHAMHUKA

Tema 3. Maznummnoe none. I1eKmpoMazHUMHAA UHOYKUUA

IlocTossHuble MarumThl. B3aumMmonaeincTBHe IMOCTOSIHHBIX  MarHUTOB.
MarautHoe mnone. Bekrtop MarHMTHOM WHAyKuuu. [IpuHIUMN cyneprnosuuuu
MAarHUTHBIX NOJIEW. JINHMM MarHUTHOM MHAyKUuH. KapTuHa JTMHUI MarHUTHOU
WH]IYKIIMU TIOJIS TOCTOSIHHBIX MAarHUTOB.

MarauTHOe 1oJIE TPOBOAHMKA C TOKOM. KapTuHa JMHUNA WHAYKIUU
MAarHuTHOTO TOJISI IJTMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHMKA, KaTyIIKU ¢ TOKOM. OnbIT Dpcrena. B3anmoelicTBue mpoBOIHUKOB
C TOKOM.

Cuna Amriepa, €€ MOAYIJIb U HaIllpaBJIEHUE.

Cuna JlopeHua, €€ Momyllb W HampapieHue. JIBHKeHHE 3apsKEHHOUN
YaCTHUIIBI B OTHOPOJIHOM MarHuTHOM Tone. Pabora cuitbl Jlopenta.



SlBneHne BNEKTPOMAarHUTHOW WHAYKUUU. [IOTOK BEKTOpa MarHUTHOM
UHIYKIMHA. OJNEKTPOABIKYIAS CHUJIa HWHAYKIHUM. 3aKOH SJIEKTPOMArHUTHOU
uHaykuu dapanest.

BuxpeBoe anexkrpuueckoe moiie. DJICKTPOJABUKYIIAs CUJIa HHIYKIIMUA B
MIPOBOJAHUKE, IBUXKYIIEMCS MOCTYMATEIbHO B OAHOPOIHOM MarHUTHOM II0JIE.

[IpaBuno Jlenua.

NHAyKTUBHOCTB. SIBI€HHE CAMOMHAYKLIMHU. OJCKTPOABMXKYIIAS CHJa
CaMOMHYKIINH.

DHEprusi MAarHUTHOTO MOJIs KaTYIIKH C TOKOM.

DJIEKTPOMArHuTHOE TIOJIE.

TexHUYecKrne YCTpPONCTBA U MPAKTUUYECKOE IPHUMEHEHHUE: TOCTOSHHbBIC
MarHMuThl, AJEKTPOMATHUTHI, A3JEKTPOJBUIATENIb, YCKOPUTEIU HJIEMEHTAPHBIX
YaCTHI], UHIYKIITMOHHAS TIE€Yb.

Jlemoncmpayuu

OnebIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO My4YKa MAarHUTHBIM MOJIEM.

JIMHUYA MHIYKIIUU MAarHUTHOTO TTOJIS.

BzanmonencTBrue AByX IMPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenctBre cuitbl JIopeHiia Ha HOHBI AJIEKTPOJIUTA.

SIBiieHHE AIEKTPOMArHUTHON UHIYKIHH.

[Ipasuo Jlenua.

3aBUCUMOCTb  AJICKTPOABIKYIIEH CHJIbI HMHAYKIMM OT CKOPOCTH
W3MEHEHHUSI MarHUTHOTO MMOTOKA.

SIBiieHHE CAaMOMHAYKIIUH.

Yuenuuecxuii sxenepumenm, rabopamopusie pabomoi

N3yyeHne MarHuTHOTO MOJISI KATYIIKHA C TOKOM.

HccnenoBanue nelCTBUS MOCTOSHHOTO MAarHUTA HA PaMKYy C TOKOM.

HccnenoBanue siBIEHUS 3JEKTPOMArHUTHOW WHIYKIIHUH.

Paznen 5. KosieOanusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 371eKmpoOMAZHUNMHbIE KO1€OAHUA

KoneGarenbnast cucrema. CBOOOAHBIE MEXaHMUYECKHE  KoOJeOaHUS.
[Mapmonunueckue konebanus. [lepuon, yactora, ammuTyna u ¢asza kKojleOaHUM.
[IpyXvHHBIN MasgTHUK. MareMaTu4ecKuii MassTHUK. YpaBHEHUE TaPMOHUYECKUX
xoneOanmii. [IpeBpariieHue 3HEPTuu IpU rapMOHUYECKUX KOJICOAHHUSX.

Konebarenbupiii koHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJeOAHMS B
UcaIbHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXIYy MEXaHUYECKUMH H
AIIEKTPOMArHUTHbIMU KoJieOaHusiMu. Dopmyna TomcoHa. 3akoH COXpaHEHUS
SHEPTUU B UJICATTLHOM KOJIe0aTeIbHOM KOHTYPE.

[IpencraBnenne 0  3aryxaroumx  KoneOaHUSX.  BBIHYXKICHHBIC
MexaHudeckue koniebanus. Pe3onanc. BbvIHyXIEHHBIE AIIEKTPOMArHUTHBIE
KoJIeOaHusI.

ITepemennsbiii Tok. CHHYCOUJANBbHBIA TEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYJHOE W JACHCTBYIOIIEE 3HAYCHHE CHJIBI TOKA U
HaIPSHKCHMUSL.

Tpauchopmarop. [TpousBoactBo, nepeaayda u notpebieHue
AIIEKTPUUECKOHW  DHEPTUU. OKOJOTHYECKHE PUCKH TP MPOU3BOICTBE
anekTposHeprun. KymbTypa MCIONb30BaHUS AJIEKTPOIHEPTUN B MOBCEIHEBHOM
KU3HH.



TexHuYeCcKrne yCTPONCTBA M MPAKTHUYECKOE MPUMEHEHHE: DIICKTPUUECKHUI
3BOHOK, T€HEPATOp MEPEMEHHOIO TOKa, JIMHUHU JIEKTpOonepeaay.

Jlemoncmpayuu

UccnenoBanue mapaMeTpoB KojieOaTelIbHOM CHUCTEMBbI (NIPY>KUHHBIM WITH
MaTeMaTHYECKUN MasTHUK).

Habmronenue 3aryxarmomnmx KojaeOaHui.

HccnenoBanue CBOMCTB BBIHYKACHHBIX KOJICOAHUH.

Habmonenue pezonanca.

CB0oOOAHBIC DJIEKTPOMArHUTHHIE KOJICOAHMS.

OcumimorpaMmbl (3aBUCUMOCTH CHJIBI TOKA U HAIPSKEHHUS OT BPEMEHU)
JUISL DJIEKTPOMArHUTHBIX KOJIGOAHUM.

Pe3oHanc mpu mOCIEI0BATEIbHOM COEAMHEHUH PE3UCTOPa, KATYIIKH
WHJIYKTUBHOCTU W KOHJICHCATOPA.

Mopaenb TMHUAM JIEKTPOIepeadH.

Yuenuuecxuii sxenepumenm, rabopamopuvie pabomoi

HccnenoBanne 3aBUCUMOCTH TEpUO/Ia MaJIbIX KOJIEOAHWM Ipy3a HAa HUTH
OT JIJTMHBI HUTU U MACCHI Ipy3a.

UccnenoBaHne TMEpeMEHHOTO TOKa B ILEMA W3 MOCIEI0BATEIHLHO
COEAMHEHHBIX KOHJIEHCATOPa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomMazHUNHblE 60IHbL

MexaHnuyeckue BOJHBI, ycloBUsl pacnpocTpaHeHud. [lepuon. CkopocTb
pacrpocTpaHeHHsi W JUiMHA BOJHBI. llomepeuHble M MPOAOIBHBIE BOJIHBI.
WNurtepdepentus u audpaxius MEXaHUIeCKUX BOJH.

3Byk. CropocTh 3ByKa. [ poMKoCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

DONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHUSl HW3JIYYEHHUS DIIEKTPOMATHUTHBIX
BOJIH. B3aumuasi opueHTtanusi BektopoB E, B, V B ajexkTpoMarHuTHO# BOJHE.
CBoiiCTBa 3JEKTPOMAarHUTHBIX BOJIH: OTPaXXEHUE, MPEIOMIICHHE, MOJIIpU3aLKs,
mudpakuus, uarepdepenius. CKOpoCTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3IeKTPOMArHUTHBIX BOJH. [I[puMeHEHUE AIEeKTPOMArHUTHBIX BOJH
B TEXHUKE H OBITY.

[TpuHIMIBI paguOCBsI3U U TelleBUAeHUA. Panronokanus.

DJIEKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOIIEH CPEIbl.

TexHuueckue yCTpOICTBa M MPAKTUUECKOE MPUMEHEHHE: MY3bIKaJIbHbIC
UHCTPYMEHTHI, YIAbTPA3ByKOBasi JIMATHOCTHKA B TEXHUKE W MEIUIIMHE, paaap,
paanonpuéMHUK, TeNIeBU30p, aHTeHHa, TenedoH, CBU-mneus.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTPAHCHHE MOMIEPEUHBIX U MTPOJOIBHBIX BOJIH.

KonebGumromieecs Teno Kak MICTOYHUK 3BYKa.

HaGnronenue orpaxeHus: ¥ MpeOMIICHUS] MEXaHUYECKUX BOJIH.

HaGmronenue nateppepeHinu u qudpakiny MEXaHUIECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGmronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTATYIOU H
4aCTOTOM KOJICOaHUH.

HUccnenoBaHnne  CBOWCTB ~ AJEKTPOMArHUTHBIX ~ BOJH:  OTPAXKEHUE,
MpeIOMIICHUE, TTOsIpU3aIus, AUGpaKims, UHTEpPEPEHITHS.

Tema 3. Onmuka

I'eomerpuueckas ontuka. l[IpsMonMHENHOE pacHpOCTpaHEHHE CBETA B
onHopoaHou cpexe. JIyu ceeta. ToueuHbI UCTOUHUK CBETA.

OTtpakenne cBeta. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoenne n3o0pakeHui
B ILUIOCKOM 3€pKaJe.



[Ipenomnenne cBeta. 3akoHBl MPEJIOMIICHUS CBeTa. AOCOIIOTHBIN
nokasareinb npenomiieHus. [lonHoe BHyTpeHHee oTpaxeHue. IIpenenbublil yroiu
MIOJIHOTO BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus ceeta. CiaoxHbIi coctaB Oenoro cera. L[Ber.

CobOuparoniie ¥ pacceuBaroniue JUH3bL. ToHKasg JsuH3a. DOKycHOe
PacCTOSIHME W ONTHYECKas cuiia TOHKOM nuH3bl. [locTpoenne m3zoOpaxkeHui B
coOuparolux U paccenBaromux JuH3ax. opmyna TOHKOM JIMH3BL. YBETUYEHUE,
JaBaeMO¢€ JINH30M.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUECKON ONTUKH.

BonnoBas ontuka. Wutepdepenius cBera. KorepeHTHble HCTOUYHUKH.
VYcnoBust HaOMIONEHUST MAaKCUMyMOB M MHUHUMYMOB B HWHTEP(PEPEHIIMOHHOMN
KapTUHE OT JABYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cseta. JAudpaknuonHas pemérka. YciaoBue HaOIIONCHHUS
[JIJABHBIX MAaKCUMyMOB TMpU TMAaJ€HHUM MOHOXPOMAaTHYECKOIO CBE€Ta Ha
TU(GPAKIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuueckne yCTpONCTBA M MPAKTUYECKOE IMPUMEHEHUE: O4YKH, JIyna,
doroanmapar, MPOEKIHUOHHBIN amnmapar, MUKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PPAKIIMOHHAS pEHIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpsiMONMHEWHOE PACIPOCTPAHEHUE, OTPAXKEHUE U IPEIIOMIICHHUE CBETA.
OnTuyeckue mpuoOpHI.

[TonHoe BHyTpeHHEE oTpaxkeHue. Mozens cBeToBoAA.

WccnenoBanue cBOWCTB U300pakKeHUM B JIMH3AX.

Mopnenu MUKPOCKOIIa, TEJIECKOIA.

Habmonenue nnrepdepeHiuu ceera.

HaGmronenue audpaximu ceera.

HaGnronenue aucnepcun cBera.

[TonydyeHue cnekTpa ¢ TOMOUIBIO ITPU3MBI.

[TonyueHnne criekTpa ¢ MOMOIIBIO0 TU(PPAKITMOHHON PEIIETKH.

HaGnronenue nonsipuzaiuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenue nokaszaresns IpeoMIICHUs CTEKIIA.

NccnenoBanne cBOWCTB U300paKEHHM B JIMH3aX.

Hab6monenue aqucnepcuu ceTa.

Pasnesn 6. OcHOBBI crIeMAIBHON TEOPUH OTHOCHUTEILHOCTH

['paHuubl OPUMEHUMOCTH  KJIAcCMYECKOM  MexaHuku. [loctymnarer
CIICLIMAJIBHOW TEOPUM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOXYJS CKOPOCTH
CBETA B BAKyyMe, IPUHLIUI OTHOCUTEIIBHOCTH DUHIIITEITHA.

OTHOCHUTENBHOCTh  OJHOBPEMEHHOCTH.  3aMEMJICHHE  BpPEMEHU U
COKpAILICHUE JIJINHBL.

DHeprust © UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBsi3b Macchl C DHEPrHEl W HMMIYJIbBCOM PEISTUBUCTCKON YaCTHUIIBL.
DHeprus MmoKosl.

Pazgen 7. KBanToBasi puszuka
Tema 1. Dnemenmul KBAHMOBOI ONMUKU
®oronsl. @opmyna [Inanka cBs3u sHepruu (GOTOHA C €r0 YaCTOTOM.
DHeprusi 1 UMIYIbC (GOTOHA.



OtkpeiTue u uccinenoBanue ¢ororpdekxra. Omwitel A. I. CroneTora.
3akonbl pororddexra. YpaBHenue DitHiTeHa s dortosddexra. «Kpacnas
rpa"una» ¢horodddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHYECKOE JIEUCTBUE CBETA.

TexHuyeckue ycTpoWCTBa M MPAKTUYECKOE MPUMEHEHHE: (POTOIEMEHT,
dboTonarymk, cotHeuHas 0aTapesi, CBETOANO.

Jlemoncmpayuu

®dotor(PeKT Ha YCTaHOBKE C IIMHKOBOM IJIACTUHOM.

Hccnenosanue 3akoHOB BHENIHETO (hoTodPdexTa.

CBeToauon.

Conneunas G6arapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnwiTel Pe3epdopaa mo paccessHuio o -4acTHII.
[lmanerapnas moxens aroma. Iloctymarel bopa. M3znydenune u mnomiomeHue
(GOTOHOB TpHU TEpPexXoJie aToMa C OJHOTO YPOBHS SHEPrHUHM Ha JApyroi. Bumabl
criekTpoB. CHEKTp YPOBHEW 3HEPTUU aToMa BOJOPOAA.

BonHoBeie cBoiicTBa uactuill. Bosnnbsl ge bpoins. KopnyckymsipHo-
BOJIHOBOM JTyaJiu3M.

CHoHTaHHOE U BBIHYX/ICHHOE U3JIyYCHUE.

TexHUuecKkne yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: CIIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMITHIOTED.

Jlemoncmpayuu

Monens onbiTa Pezepdopra.

Ornpenenenue JIMHBI BOJIHBI JIa3epa.

HaGnronenue nuHeyaThiX CIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HaGnronenue nuHeivaToro CrexkTpa.

Tema 3. Amommnoe aopo

OKCIIEPUMEHTHI, JI0KA3bIBAIOIINE CIOKHOCTh CTPOCHUS siapa. OTKpbITHE
paanoakTuBHOCTH. OmbiTel  Pesepdopna mo  ompeneneHuro  cocTaBa
paanoakTuBHOTO wu3nydeHus. CBoiicTBa anbda-, OeTa-, ramMmMma-u3IydeHHUs.
Binsinue paanoakTUBHOCTH Ha KUBbIE OPTAHU3MBI.

OTtkpeiTHEe TpoTOHA W HeWTpoHa. Hykimonnas moxmens sanapa leiizenbepra—
NBanenko. 3apsan anpa. MaccoBoe uucio siapa. M30Tormsl.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIN OeTa-pacran. ['amma-
U3Jy4eHue. 3aKOH paIMOaKTUBHOIO pacrajia.

DHeprus CBA3HM HYKJIOHOB B sifipe. Snepusie cuibl. [ledext maccsl sapa.

S nepHble peakunu. JleneHne U CUHTES sIIEp.

Anepnsiii peakrop. TepmosinepHbiii cunTe3. [IpoOieMbl UM MEPCIEKTHUBBI
SIEPHON SHEPIeTUKU. DKOJOTHUYECKHUE aCTIEKTHI SIIEPHON YIHEPTETUKHU.

DOneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTop1 HaOMIONEHUST U PETUCTPAITUU AIIEMEHTAPHBIX YaCTHII.

@dyHaMEeHTAIbHBIE B3aUMOJCUCTBHS. ENMHCTBO (U3MUECKONW KapTHHBI
MHpa.

TexHUuecKkue YCTpOWCTBA W TMPAKTUYECKOE MPUMEHEHHUE: JAO3UMETP,
Kamepa BuiibcoHa, simepHbIit peakTop, arToMHasi 6omoa.

Jlemoncmpayuu
Cu€TurK MOHU3HUPYIOIIUX YACTHIL.
Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol



Uccnenosanue TpekoB yacTuil (1Mo roToBbIM (poTorpadusim).

Pa3nen 8. JiieMeHTBI aCTPOHOMNH U ACTPOPU3UKH

Ortanbl pa3BUTHS acTpOHOMHUH. [IpUKIagHOE W MUPOBO33PEHUYECKOE
3HAYE€HHE ACTPOHOMUMU.

Bun 3Bé3nnoro neba. Co3Besnusi, sipkue 3BE3MbI, MIIAHEThI, UX BUIAUMOE
IBUKCHHE.

Conneunas cucrema.

Connue. Conneunast akTUBHOCTh. Mcrtounuk sHeprur CoJIHIIA U 3BE3L.
3BE3MbI, UX OCHOBHBIE XapaKTEPUCTUKHU. J(MarpaMma «CIEKTpalbHBIN Kiacc —
CBETHUMOCTbY». 3BE3/Ibl ITIAaBHOW IOCIIEIOBATENBHOCTUA. 3aBUCUMOCTh «Macca —
CBETHUMOCTb» JUIsl 3BE3] IIABHOW MOCJIEIOBATEIbHOCTH. BHYTpeHHEE CTpOeHHE
3BE311. COBpEMEHHBIE MTPEACTABIEHUS O MPOUCXOXKICHUH U 3Boronnu CoJIHIIA U
3BE3]1. DTallbl )KU3HU 3BE3]I.

Muieunbiid I1yte — Hama [Mamaktuka. ITonoxxenune u apuxenue CoyiHIA B
lNanmaktuke. Tunbl ranaktuk. Paagvoranaktviku v KBa3apbl. UEpHBIE IbIPHI B
A/Ipax TAITAKTHUK.

Bcenennas. Pacmmpenue Bcenennoit. 3akon Xa06ma. PasOeranue
rajakTuk. Teopus bonbioro B3peiBa. PenukToBoe u3iyyeHue.

Macmrtabnas ctpykrypa Beenennoit. Metaranakruka.

Hepeménnsie mpo0iaemMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HaGnronenus HeBOOPY:KEHHBIM IJ1a30M C UCIIOJIb30BAHUEM KOMITbIOTEPHBIX
OPWIOKEHUA I ONpE/eNIeHUs TIOJOKEHUsT HEOEeCHBIX OOBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHbIE co03Be3qusi (CeBEpHOIo MONylIapus U SPKHE
3BE3MBI.

HaGmronenus B Teneckon Jlynsl, uianet, Maeunoro [ytu.

O06o0maromiee NOBTOpeHue

Ponp ¢u3Mkm W acTpOHOMHUHM B DKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIMAIbBHOW W JTHYECKON cdepax IesTENHbHOCTH 4YelIOBEKa, POJb U MECTO
(GU3MKK W acCTPOHOMUU B COBPEMEHHOW HAydyHOW KapTUHE MUpa, poJib
¢dusnueckoit Teopun B HOPMHUPOBAHUU TIPEICTABICHUN O (PU3NUYECKON KapTHUHE
MHUpa, MeCTO (U3MUECKOM KApTUHBI MHUpa B OOIEM POy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IIPUPOJIE.

MexnpeamMeTHblie CBA3H

Nzyuenue kypca ¢pusznuku 6a30Boro ypoBHs B 11 Kiacce oCymiecTBisieTcs ¢
YYETOM COAEPKATEIBbHBIX MEKIIPEIMETHBIX CBS3€H C KypCcaMH MATEMaTHKH,
OMoNOTHHY, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemuvie nonamus, CBI3aHHBIE C U3YYEHUEM METOJIOB HAYYHOTO
MO3HAHUSA: SBJICHUE, HAy4YHBIA (haKT, TUNoTe3a, (Pu3nyeckas BEIIMYMHA, 3aKOH,
Teopusi, HaOMIOEHUE, SKCTIEPUMEHT, MOACIIUPOBAHUE, MOJIENb, U3MEPECHHUE.

Mamemamuka: pemwIeHUE CHUCTEMBI YPABHEHHUM, TPUTOHOMETPUUYECKUE
byHKITHN: CHHYC, KOCHHYC, TaHTEHC, KOTaHI'€HC, OCHOBHO€
TPUTOHOMETPUUECKOE TOXKJIECTBO, BEKTOPHI M UX MPOEKIMUA HA OCU KOOPJIHMHAT,
CIIOKCHHE BEKTOPOB, TPOW3BOJHBIC DIEMEHTAPHBIX (PYHKIMH, TPU3HAKH
Mo/I00MsT TPEYTrOJLHUKOB, OMpENeNieHrue MO TUIOCKuX (uryp u oObéma
TelL.

buonocus: »>nexrpuyeckue SBICHHUS B JKUBOW TMPUPOJE, KOJieOaTEIbHBIC
JIBUXEHUSI B JKUBOM NIPUPONE, OINTHUYECKUE SBICHUS B KXWUBOU MPUPOJE,
JNEUCTBUE paIMAllH HA KUBbIE OPTraHU3MBI.



Xumus: CTpPOEHHE aTOMOB M MOJIEKYI, KpPUCTAJUIMYECKas CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl O0Opa3oBaHUA KPUCTAJUIMYECKOW  PElIETKH,
CHEKTpaJIbHBIN aHAIIN3.

l'eoepaghusi: MarHuTHBIE TMONIOCA 3€MJIM, 3aJieKUM MArHUTHBIX DY,
doTochEMKa 3eMHOM MMOBEPXHOCTH, MPEACKA3aHUE 3EMIICTPSICEHUIA.

Texnonocusa: NWHUM BJEKTpOIEepenay, TEeHEpaTrop IEePEMEHHOI0 TOKa,
AIIEKTPO/IBUTATEh, MHAYKIIMOHHAS TI€Ub, pajap, paauoNpUEMHUK, TEIIEBU30D,
anteHHa, tenedon, CBU-nieub, MpOEKIIMOHHBIN amnmapar, BOJIOKOHHAs OITHKA,
COJTHEYHAsI Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yueOHOTO mpeamera «DPu3nka» Ha YpOBHE CPETHETO OOIIETo
obpazoBanus (0a30BbIH  YpOBEHb) JIODKHO  OOECHEUYUTh  JIOCTHXKCHHE
CJICIYIOIIUX JTHIYHOCTHBIX, METAPEAMETHBIX U TPEAMETHBIX 00pa30BaTeIbHBIX
pE3yIBTaTOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS Y4eOHOro mnpeamera «Dusznka»
JIOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIOCOOHOCTh  OOydaromuxcs
PYKOBOJICTBOBAaThCA C(HOPMUPOBAHHOW BHYTPEHHEH TIO3WITMEH JIMYHOCTH,
CHUCTEMOM LIEHHOCTHBIX OPHEHTALUN, MO3UTUBHBIX BHYTPEHHUX YOESXKIEHUM,
COOTBETCTBYIOUIMX TPAJULIMOHHBIM LEHHOCTSAM POCCHUICKOrOo 0OIlecTBa,
paclIMpeHne JKU3HEHHOTO OMNbITA M OIbITa JEATEIIBHOCTH B MPOILECCe
peanr3anyy OCHOBHBIX HANpPABICHUN BOCIIUTATEIIBHON AEATEIBHOCTH, B TOM
YUCJIE B YACTHU:

1) rpamaaHCKOro BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTh  TIPaXIAHCKOM  MO3MLIMK  OOydyaromerocs  Kak
AKTUBHOTO U OTBETCTBEHHOI'O YJI€HA POCCUKCKOTO OOIIECTBA;

NPUHATUE TPAAUIMOHHBIX OOIIEYEIOBEYECKUX T'YMAaHUCTUYECKUX H
JNEMOKPATUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B HHTEpPECAX TPAXKIAHCKOTO
o01ecTBa, y4acTBOBaTh B CAaMOYIIPABIEHUHU B 00pa30BaTEIbHON OpraHu3aliy;

YMEHUE  B3aMMOJEWUCTBOBATH C  COLMAJIbHBIMA  HHCTUTYTaMH B
COOTBETCTBHUHM C UX (DYHKIUSIMH U Ha3HAYEHUEM;

TOTOBHOCTbh K TYMaHUTAaPHOU U BOJIOHTEPCKOM NESATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHMA:

c(hopMUPOBAHHOCTh pPOCCUNCKOU rpa)XJaHCKOU WJICHTUYHOCTH,
MaTPUOTU3MA;

LIECHHOCTHOE OTHOLIEHWE K TOCYIapCTBEHHBIM CHUMBOJAM, AOCTHXEHUSAM
POCCUICKHX YYEHBIX B 00J1aCTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOTO BOCTIMTAHUSL:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOIO TOBE/ICHHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYAlMIO U MPUHUMATh OCO3HAHHBIE PEILICHUS,
OpPUEHTHUPYSACHh HA MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B
NESTEIIbHOCTH YYEHOI0;

OCO3HAHUE JIMYHOTO BKJIaJa B TOCTPOECHHUE YCTOMYUBOTO OyAylIEro;

4) 3cTeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOLICHWE K MHpPY, BKJIKOYAss OCTETUKY HAyYHOIO
TBOPYECTBA, MPUCYLIEr0 GU3HUECKON HAYKE;

5) Tpyn10BOTO BOCHIUTAHUS:

MHTEPEC K pa3IMYHbIM chepaM NpodecCHOHANBHON AESITeIbHOCTH, B TOM
YHUCJie CBA3aHHBIM C (PU3MKOM M TEXHMKOM, YMEHHE COBEpILIaThb OCO3HAHHBIN
BBIOOp Oyayiie mnpodeccur W pealn30BbIBaTh COOCTBEHHBIC >KU3HCHHBIC
UTaHBbL;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpPa30BaHUIO B
o0nacTy (PU3MKHU Ha MPOTSHKEHUH BCEH JKU3HU;

6) 3K0JIOrHYecKOro BOCIIMTAHMA:



c(hOpMHUPOBAHHOCTh HKOJIOTUYECKON KYJIbTYpbl, OCO3HAHUE TIJI00ATBLHOTO
XapakTepa HKOJIOTUYECKHUX MPoOIIeMm;

IUTAHUPOBAHUE U OCYIIECTBICHHE ACHCTBUN B OKpY)Kalomleil cperne Ha
OCHOBE 3HAHUA LIeJIel YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTRA;

pacUIMpEeHUE ONbITa JEATEILHOCTU HKOJOTUYECKOW HANpaBICHHOCTH Ha
OCHOBE UMEIOLIUXCS 3HAaHUH M0 (PU3UKE;

7) IEHHOCTH HAYYHOT'0 MO3HAHUS:

c(hOopMHPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3NUECKON HAYKU;

OCO3HAHUE IIEHHOCTU HAy4YHOH JAESITENbHOCTH, TOTOBHOCTh B MpOIECCE
U3ydeHus: (U3MKA  OCYHIECTBISTH MPOCKTHYI0 U HCCIEAOBATEIbCKYIO
NEeSATEeIbHOCTh UHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3naBare/ibHbIE YHUBEpPCAJIbHbIE yUeOHbIE 1eiiCTBUS
Bba3oBble Joruveckue qecTBus:

CaMOCTOATENIbHO  (DOpMYNIHpOBaTH W  AKTyaJIM3UpOBATh  MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENU AEATENbHOCTH, 33/JaBaTh MapaMeTpbl U KPUTEPUU HX
JOCTH)KECHHS;

BBISIBIISITh  3aKOHOMEPHOCTHM M MPOTUBOPEUHS B pPaccMarpuBAEMbIX
(U3HYECKUX SIBICHUSIX;

pa3pabarbIBaTh IJIaH PEIICHUS TPOOIEMBbI ¢ YYETOM aHAIM3a UMEIOIINXCS
MaTepHAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JESATEIbHOCTb, OLICHUBaTb COOTBETCTBUE
PE3yaAbTaToOB LESAM, OLIECHUBATh PUCKH MOCIEACTBUI JAESITEIIbHOCTH;

KOOPAMHUPOBAaTh W  BBHINOJIHATH padOTy B  YCIOBHUSX PEATBbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOECIHCTBUS;

pa3BUBaTh KPEaTUBHOE MBILIUICHHUE MPU PEILICHUH KU3HEHHBIX MPOOJIEM.

Bba3oBble ucciienoBarenbckme 1eiiCTBUSL:

BJIaJIETh HAYYHON TEPMUHOJIOTHEH, KIFOUEBBIMHU MOHSATUAMH U METOAAMH
(du3ruecKol HayKH;

BJIaJ€Th  HAaBbIKAMU  y4e€OHO-HCCIIEOBATENLCKOM M MPOEKTHON
NEATeIbHOCTH B 00JacT  (U3UKH, CIHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY  TOHUCKY  METOIOB  pElIeHus  3ajad  (PU3UYECKOro
COJIEPKAHMSI, IPUMEHEHHUIO PA3JINYHBIX METOJIOB TO3HAHUS;

BJIaJ€Th BHUAAMH JI€ATEIHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEpIpETALNK, NPeoOpa3OBAHUI0 W TNMPUMEHEHHIO B Pa3JIMYHBIX YYEOHBIX
CUTYallMAX, B TOM YHUCJIE MPU CO3AaHUH YUEOHBIX MPOEKTOB B 00JaCTH (PU3HKU;

BBISBJIATH [IPUYMHHO-CIIC/CTBCHHbBIC CBSI3M W aKTyalu3MpoBaTh 3ajiaqy,
BBIIBUTATh THIIOTE3y € PCILICHHUs, HAXOAUTH apTyMEHTBI [UIsl JOKa3aTeIbCTBA
CBOMX YTBEP)KJICHUI, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3MPOBAaTh TIOJYYEHHbIE B XOJA€ pEIICHUSA 3aJauyd Pe3yJbTaThl,
KPUTUYECKH OLIEHMBATh HMX JIOCTOBEPHOCTb, MPOTHO3UPOBATH H3MEHEHHUE B
HOBBIX YCJIOBUSX;

CTaBUTb U (POPMYIUPOBATH COOCTBEHHBIE 3aJayd B 0Opa30BaATEILHOU
NS TEIbHOCTH, B TOM YHCIIE IPU U3YyYEHUHN DUBUKU;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OMBIT;



yMETh TIEPEHOCHUTh 3HaHUS 10 (U3UKE B MPAKTHYECKYH0 00JacTh
KU3HEACATEIIbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIAMETHBIX 00IacTe;

BBIJIBUTaTh HOBBIE HJIEH, ITPEIJIaraTh OpUTMHAIBHBIC MOIXO/IbI U PEIICHUS;

CTaBUTh MIPOOJIEMBI U 3aJ1a4H, JIOMYCKAIOIIUE aJIbTePHATUBHBIC PEIICHUS.

PabGora ¢ undgopmanueii:

BJIaJICTh HABBIKAMH IOJTyYeHHS HHPOpMAIUU (PU3HMYECKOTO COACpP)KaHUS
U3 MUCTOYHHUKOB Pa3HBIX THUIIOB, CAMOCTOSTEILHO OCYIIECTBIIATh TOUCK, aHAJIU3,
CHUCTEMAaTHU3allUI0 M UHTEPIPETAIUI0 HHPOPMAIIMK PA3IMYHBIX BUI0B U (HOpM
IpeICTaBICHNUS,

OIICHUBATH JI0CTOBEPHOCTHh HH(POPMAIINH;

UCIIONIB30BaTh  CpelcTBa HMHGOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOT Uit B pCIICHUHU KOTHUTHUBHBIX, KOMMYHHUKaTHBHBIX u
OpraHU3allMOHHBIX 3aJ1ad ¢ COOIoCHUEM TPeOOBAaHUM SPrOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTHEHbI, pecypcocOepeKeH s, MPABOBbIX U ITHUYECKUX HOPM,
HOpM HHGOPMAITMOHHON 0€30IIaCHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTO COJIEpPKaHHS B Pa3IMYHBIX (opmarax c
y9€TOM Ha3HayeHus WHOOpPMAIMU ©  IeJIEBOM  ayaUTOpUU, BBIOMpas
ONTUMAJIbHYIO (POpMY TIPEACTABICHUS U BU3YyaIU3aIUH.

KomMMyHHKaTHBHBIEC yHUBEpPCaJIbHbIE Y4eOHbIe 1eHCTBUS:

OCYIIECTBIISITh OOIIEHHME Ha Yypokax (U3MKKM U BO BHEYPOUHOM
NEATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(IMKTHBIX CUTyallUd M CMST4aTh
KOH(JIUKTBHI;

Pa3BEPHYTO W JIOTUYHO H3Jararb CBOIO TOYKY 3PEHUS C HUCIOIb30BAHUEM
S3BIKOBBIX CPEICTB;

MOHUMATh U UCIIOJIb30BATh MPEUMYIIIECTBA KOMAaHIHON U UHAUBUIyaIbHOMN
paboThI;

BBIOMPATh TEMATUKy U METOAbl COBMECTHBIX JEUCTBUUN C y4ETOM OOIIHMX
MHTEPECOB U BO3MOXKHOCTEN KAXKJIOTO WieHa KOJIJIEKTHUBA;

OPUHUMATh 1€JIM COBMECTHOM JAESATEIbHOCTH, OPraHU30BBIBATH U
KOOPAMHUPOBATHh JECUCTBUA IO €€ JNOCTHXKEHHIO: COCTABJIAThH IUIAH JCHCTBHH,
pacnpenemnsiTh pojiu ¢ y4éTOM MHEHUW YYaCTHHKOB, OOCYXKIaTh PE3yJabTaThl
COBMECTHOM paboTHI;

OIICHMBATh KA4€CTBO CBOETO BKJAJa M Ka)XJOr0 y4aCTHHKA KOMaHJIbl B
001Ut pe3ynbTar Mo pa3padOTaHHBIM KPUTEPUSIM;

npenjiaraTb HOBBIE TIPOEKTHI, OLEHHBaTh HWAEU C MO3ULHUH HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBIATh IO3UTUBHOE CTPATErMYECKOE ITOBEJICHHE B PA3IUYHBIX
CUTYaIUAX, POSBISATH TBOPUYECTBO U BOOOpaKEHNE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE YUueOHbIe /1eiicTBUSs
Camoopranusamnus:

CaMOCTOSTENIbHO  OCYIICCTBIISITH  MMO3HABATEIBLHYIO JICSITEIBHOCTh B
obnmacth (U3UKKM H  aCTPOHOMHUH, BBIABIATH IPOOJEMBI, CTaBUTh U
dbopMynupoBaTh COOCTBEHHBIC 3a1a4H;

CaMOCTOSITCIIBHO COCTABJIATH IJIaH PEIICHHS PACYETHBIX M KaueCTBEHHBIX
3a/la4, TUTAH BBITIONHEHUS TPAKTHYECKOW paldOThl ¢ Y4ETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTECHUH;

JlaBaTh OLICHKY HOBBIM CUTYAIlUsIM;



pacmupsATh paMKh  y4eOHOro MpeaMera Ha  OCHOBE  JIMYHBIX
MIPENOYTECHUM;

nenaTh OCO3HAHHBIM BBIOOP, apryMEeHTHpOBaTh €ro, Oparb Ha cebs
OTBETCTBEHHOCTbH 3a PEIIICHHUE;

OIICHUBAThH NMPUOOPETEHHBIH OIIBIT;

CIocoOCTBOBaTh (HOPMHUPOBAHUIO U TIPOSBICHUIO IPYAMIIMU B 0O0IaCTH
(bU3UKK, TOCTOSIHHO TIOBBIIIATh CBOM OOpA30BaTENIbHBIM M KYJIBTYPHBIHA
YPOBEHb.

CaMOKOHTPOJIb, JMOIIUOHAJIbLHBIA MHTE/JIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYyaIUsM, BHOCUTh KOPPEKTHBBI B JICSITEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJBTATOB IIEIISM;

BJIQJCTh HaBBIKAMU I[I03HABaTEJIbHOM pediaekcuu Kak OCO3HaHMS
COBEpIIaEMbIX JACHCTBUM W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJAbTAaTOB U
OCHOBaHUM;

UCIIONIB30BaTh MpHUEMBI  pedIeKCUM IS OIEHKH CHUTyallud, BBIOOpa
BEPHOTI'O PEIICHUS;

yYMETh OIICHHUBATh PHUCKH M CBOEBPEMEHHO MPUHHMATh PEIICHHUS 10 HX
CHIDKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBhI APYIHMX IIPU aHalM3e pPe3yJbTaToB
NEeSATEIIbHOCTH,

IPUHUMATD ce0sl, TOHUMAsi CBOM HEAOCTAaTKU U JIOCTOMHCTBA,

IPUHAMATh MOTHBBI W apryMEHThl APYTHX IIPU aHalM3e pPe3yJIbTaToOB
NEeSATEIIbHOCTH,

IIpU3HABaTh CBOE MPaBO U IIPaBO JAPYTHX HA OIITHOKH.

B nponiecce nocTrkeHUs IMYHOCTHBIX PE3YJBTaTOB OCBOCHHS ITPOTPAMMBbI
no (QusMke aJ1 ypOBHS CpeaHEro oOImero oOpa3oBaHUs Y OOYYarOIIUXCS

COBEPUIECHCTBYETCS AMOLMOHAJIbHBIN UHTEJUIEKT, MpEnoIaramun
c(hOopMHUPOBAHHOCTb:
CaMOCO3HaHHUS,  BKJIIOYAIOMIETO  CIOCOOHOCTh  TMOHUMArh  CBOE

HMOIIMOHAILHOE COCTOSHUE, BHUJIECTh HANpPAaBICHUS Pa3BUTUS COOCTBEHHOM
AMOIIMOHANILHOM c(ephl, OBITh YBEPEHHBIM B ce0e;

CaMOPETYIMPOBAHHS, BKIIOYAOIIETO CAMOKOHTPOJIb, YMEHHE NMPHHUMATh
OTBETCTBEHHOCTh 3a CBOE TMIOBEJEHUE, CIIOCOOHOCTh AaJanTUPOBATHCS K
HOMOIIMOHAILHBIM HM3MEHEHUSIM M TPOSBIATH THOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHE MOTHBAIIMH, BKIIOYAIOIIEH CTpEMIICHUE K JTOCTHKCHHIO 1IeJN
U yCIIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JIEWCTBOBATh UCXO/ISl U3 CBOUX
BO3MOKHOCTEH;

OMIATUH, BKJIIOYAIONIEH CHOCOOHOCTh TMOHMMATh  3MOILUOHAIBHOE
COCTOSIHUE JPYrHX, YyUYWUTBIBaTh €ro TpHU OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTB K COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAIIbHBIX ~ HABBIKOB, BKIIIOUAIOIIMX  CIIOCOOHOCTh  BBICTPAUBATH
OTHONIEHUS C JPYTHMH JIOAbMH, 3a00TUTHCS, POSIBIISITH UHTEPEC U pa3peniarh
KOH()JIUKTHI.

INPEAMETHBIE PE3VYJ/IBTATBI

K koniy oOydyenuss B 10 kjacce mpeamMeTHbIE pe3yibTaTbl Ha 0a30BOM
YPOBHE JOJIKHBI OTpaxkaTh CHOPMUPOBAHHOCTH Y OOYHAIOIIUXCS YMEHUM:



JEMOHCTPUPOBATh Ha MpPUMEpPAX POjib U MeCTO GU3UKU B (POPMUPOBAHUU
COBPEMEHHOM HAay4yHOW KapTHHBI MHUpPA, B Pa3BUTHH COBPEMEHHON TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKON IEATEIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBI MPUMEHEHUS H3YYEHHBIX (U3MUYECKUX MOJIEIICH:
MaTepuajibHasg TOYKa, MHEpLHUalbHAs CHUCTeMa OTCu€Ta, aOCONIIOTHO TBEPIOE
TE€J0, UJICAJIbHBIN a3, MOJIEIU CTPOCHHUS Ta30B, KUAKOCTEH W TBEPABIX TET,
TOYEUHBIN ANIEKTPUUYECKUM 3apsijl IPU pelieHud (PU3nIecKux 3aj1ay;

pacrio3HaBaTh (U3MYECKHE SBICHUS (MPOIECChI) M OOBICHATH HX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS
BEUIECTBA M  DJEKTPOJMHAMUKH: PABHOMEPHOE M  PaBHOYCKOPEHHOE
OpsIMOJIMHEHHOE  JBWKEHUE, CBOOOJHOE TaJeHHE Tel, JBW)XXEHHE TIO0
OKPY’KHOCTH, WHEpLHMs, B3auMojaecTBue Ttea, auddysus, OpoyHOBCKOE
JIBWKEHUE, CTPOCHUE JKUJIKOCTEH M TBEPABIX TEJ, U3MEHEHUE 00bEMa Tel MpH
HarpeBaHuM (OXJaXKJIEHUH), TEIUIOBOE PaBHOBECHE, MCIApEeHHE, KOHACHCAIUS,
IUTABJICHUE, KPUCTAJUIM3allMs, KHUIICHHE, BIAXHOCTh BO3/1yXa, ITOBBLIIICHUE
JaBJICHUS Ta3a MpU €ro HarpeBaHUU B 3aKPBITOM COCY/AE, CBSI3b MEXIY
napamMeTpaMu COCTOSHUSI Ta3a B H30Mpolleccax, »dJeKTpu3auus Ted,
B3aMMO/ICHCTBUE 3apsJIOB;

OMKCHIBATh MEXaHUUYECKOE JBUKECHHUE, UCIIONB3Ys (PU3UUECKHUE BETUUHHBL:
KOOpJIMHATA, TMYyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, mMacca Teja, CHUia,
UMITYJIBC TEJIa, KHHETUYECKask YHEPT U, TOTCHIMATbHAs YHEPTUs, MEXaHU4YEeCKas
paboTra, MeXxaHHW4YecKass MOIIHOCTh; MPU ONHCAHUU TPABUILHO TPAKTOBATh
(bu3HUEeCKU CMBICT MCHOJIB3YEMbIX BEITUYMH, MX O0O3HAUEHUS U EIUHUIIBI,
HAXOJIUTh (POPMYIIBI, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIUUYUHY C APYTUMH
BEJIMYMHAMU;

OMKCHIBATh W3YYCHHBIC TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIC SIBIICHMS,
UCTIONB3Ys (DU3MYECKHe BEJIWMYMHBI: JIaBJIEHWE Trasa, TeMIleparypa, CpeIHss
KUHETHYECKas SHEPTUs Xa0TUYECKOTO JBUKEHUS MOJIEKYII,
CpeIHEeKBaJApaTUYHasi CKOPOCTb MOJIEKYJ, KOJWYECTBO TEIJIOTHI, BHYTPECHHSIS
sHeprus, pabora raza, KOIPPHUIMEHT TOJIE3HOTO JIEUCTBHS TETIOBOTO
JIBUTATEIIA; TP ONMUCAHWW TPABUIBHO TPAKTOBATh (DU3UYECKHUI CMBICIT
UCIIOJIb3YEMBIX BEJUYHMH, WX O0O3HAUCHUS W EAWHHIIBI, HAXOMUTh (HOPMYIIbI,
CBSI3BIBAIOIINE TAHHYIO (PU3UUYECKYIO BEIMUMHY C IPYTUMHU BETUUMHAM;

OMKCHIBaTh  W3YYCHHBIE  DJIEKTPUUYECKHE CBOMCTBA  BEIIECTBA U
AIIEKTpUUYECKUE SBJICHUS (TPOIECChI), HUCMONb3ysd (U3NYECKHe BEIMYMHBI:
AIIEKTPUUECKUH 3apsifl, HEKTPUUECKOE TI0JIe, HAMPSHKEHHOCTD OIS, TOTEHITUAT,
Pa3HOCTh TOTEHIIMAJIOB; MPU OMHMCAHUM TMPABUIBLHO TPAKTOBATh (PU3HUECKUI
CMBICJI HCTOJb3YEMbIX BEIIMYWH, WX OOO3HAYEHUS W EIWHMIIBI, YKa3bIBaTh
dbopMynbl, CBA3BIBAIONIUE JAaHHYIO (U3UYECKYI0 BEIMYMHY C JIPYyTUMHU
BEJIMYMHAMU;

aHAIM3UpOBaTh  (U3MYECKHE TPONECCHl U SBJICHUS, HCIONb3Ys
¢u3nUecKkrue 3aKOHbI W MPUHIMUIBL: 3aKOH BcemMupHoro tsrotrenwus, |, 11 u 111
3akoHbl HpIOTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOW DHEPIruM, 3aKOH
COXPaHECHUS UMIY/IbCa, MPUHIIMI CYNEPIO3UIINN CHJI, TPUHITUI PaBHOIPABUS
WHEPIUAIBHBIX CHUCTEM OTCYETA, MOJEKYISIPHO-KUHETUYECKYIO TEOPHIO
CTPOCHHMSI BEIIECTBA, Ta30BbIC 3aKOHBI, CBS3h CPEAHEH KMHETHUYECKOW DHEPTHH
TETJIOBOTO JIBMKEHUS MOJIEKYJ C aOCOJIOTHOM TeMIlepaTrypoi, MEepBbIi 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAHEHHS DJIEKTPHUUECKOTO 3apsija, 3akoH Kymona,
IIPU ATOM pa3iinyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €T0 MaTeMaTU4YeCKOe
BBIPKEHUE U yCIIOBUS (TPAHUIIBI, 00IACTH) TPUMEHUMOCTH;



OOBSICHATh OCHOBHBIE TMPUHUMUIIBI JIEUCTBHUS MAalllUH, NOPUOOPOB U
TEXHUYECKUX YCTPOMNCTB; pa3iinyaTh yCIOBUA MX O€30M1aCHOTO MCIIOJIb30BAHUS
B MTOBCEHEBHOM KU3HU;

BBITIOJIHATh JKCIEPUMEHTHI IO HCCJIENOBAHUIO (U3UYECKUX SIBICHUM H
IIPOLIECCOB C HKCIIOJIb30BAHUEM TMPSIMBIX M KOCBEHHBIX M3MEPEHUH, MPU 3TOM
dbopMynupoBarh MpoOnemy/3afady W THUIOTE3Y Y4yeOHOTO SKCIIEpUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEUIOKEHHOTO OOOpYIOBaHUS, MPOBOIUTH OIBIT U
(bopMynupOBaTh BHIBOJIBI;

OCYIIECTBIISITh MPSIMbIE M KOCBEHHBIE M3MEpEHUsl (HPU3NUECKUX BEITUYMH,
OpyU STOM BBIOMpPATh ONTUMAJIBHBIA CIOCOO M3MEPEHHS MU HCIOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHU;

UCCJIeIOBaTh 3aBUCUMOCTH MEXIYy (U3MYECKUMH BEIUYMHAMHU C
UCIIOJIb30BAHUEM MPAMBIX U3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATH YCTaHOBKY,
(¢uKcUpoBaTh pe3yNbTaThl MOJTYYEHHOW 3aBUCHUMOCTH (PU3NYECKUX BEIUYUH B
BU/JIE TAOJIUIL U TpadUKOB, A€NIaTh BBHIBOJIBI 110 PE3yIbTaTaM UCCIIEIOBAHMUS;

coOuronath mpaBuia 0€30MacHOro TPy/la MPH MPOBEJICHUHU UCCIIEIOBAaHUHN B
paMKax y4yeOHOro SKCIIEPUMEHTa, Y4YEOHO-HCCIEAOBATEIBCKOM U TPOECKTHOU
JESITETbHOCTH C UCTOIb30BaHUEM U3MEPUTENBHBIX YCTPOUCTB U J1A0OPaTOPHOTO
000pyIOBaHUS;

pemiarb pacy€THBIC 3aJaud C SIBHO 3aJaHHOM (DU3MYECKOW MOJIEINbIO,
UCTIONB3YSl (DM3MYECKUE 3aKOHbI W TIPHUHIIMIBI, HA OCHOBE aHalIM3a YCIIOBUS
3a1a4d BBIOMPATh (U3NYECKYIO MOJENb, BBIACIATH (QU3HMICCKHC BEIHYHMHBI U
dbopMyIbl, HEOOXOAUMBIC ISl €€ pelieHus, TPOBOJAUTh PACUYEThl M OLICHUBAThH
pPeaIbHOCTh MOMYYEHHOTO 3HAYeHUS (PU3HUECKON BETUUHHBL;

peniarb KaueCTBEHHBIC 3aJ1aui: BBICTPAUBATh JIOTUYECKH
HEMPOTUBOPEUUBYIO IIEMIOYKY PACCYXKJIEHUN C OMOpPON Ha M3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTU U (DU3UYECKUE SIBIICHUS,

UCIIONIb30BaTh  MPU  PEHICHMH  y4eOHBIX  3aJad4  COBPEMEHHbBIC
WH(GOPMAIIMOHHBIE  TEXHOJOTMW  JIJIi  TIOHUCKA, CTPYKTYypUPOBaHMUS,
UHTEPNpETallud U TPEACTABICHHUS  Y4eOHOM U HAayYHO-TIOMYJISIPHOM
uHbOpMaIIMKM, TIONYYCHHOW W3 PA3IMYHBIX HCTOYHUKOB, KPHUTHUECKHU
aHAJIM3UPOBATH MOTyYaeMyI0 HH(HOPMAIIHIO;

OPUBOJIUTH TIPUMEPHI BKJIaJa POCCUUCKUX U 3apyOC)KHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPYXKAIOLIEro MUpPA, B
Pa3BUTHE TEXHUKHU U TEXHOJOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKHUE 3HAHUS MO (hU3UKE B TTOBCEIHEBHOM KU3HU
st obecrieueHuss Oe30MacHOCTH TpH  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, JIJISi COXPAHEHUS 37IOPOBbS U COOIOACHUSI HOPM
HKOJIOTUYECKOTO TIOBE/ICHUS B OKPY>KAIOIIIEH Cpesie;

paboTaTh B TpYIIEe C BBIMIOJHEHUEM pPA3JIMYHBIX COIMAJIBHBIX POJIEH,
IUTAaHUPOBaTh PabOTy TPYMIBI, PAIMOHAIBHO pacHpenessTh OOS3aHHOCTH H
IJIAHUPOBATh  JIEATETLHOCTh B  HECTAaHJAPTHBIX CHUTYaIUsAX, aJCKBATHO
OIICHWBATh BKJAJ KaXJIOTO W3 YYaCTHUKOB TPYIIBI B  PEIICHHE
paccMaTpuBaeMoOM IPOOIEMBI.

K xonmy oOydenuss B 11 kiacce mpeaMeTHbIE pe3ylbTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYUAOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh HA MPUMEPAX POJib U MeCTO GU3UKU B (POpMUPOBAHHUH
COBPEMEHHOW HAyYHOM KapTUHBI MUPA, B PA3BUTUH COBPEMEHHOM TEXHUKU U
TE€XHOJIOTHM, B IPAKTUYECKOU NESATEIbHOCTHU JIFOIEU, HEIOCTHOCTh U €IMHCTBO
bu3HUecKoi KapTUHBI MUPA;



YUUTHIBATh TPAHUIBI MPUMEHEHUS H3YYEHHBIX (U3MUYECKUX MOJIENICH:
TOYEUHBIN DIEKTPUUYECKUM 3apsi, Jyd CBETa, TOYEYHBIM MCTOUYHHUK CBETA,
gliepHasi MOJENb aToMa, HYKJIOHHAs MOJEJib aTOMHOIO sijipa MpU pPEUICHUU
bu3nuecKux 3aay;

pacrio3HaBaTh (pU3MYECKHE SBICHUS (MPOIECChI) M OOBICHATH HX Ha
OCHOBE 3aKOHOB D3JICKTPOJUHAMUKH M KBAaHTOBOW (PU3MKH: DIEKTpUUYECKAs
IPOBOJAMMOCTb, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKa,
B3aMMOJICHCTBUE  MAarHUTOB,  AJIEKTPOMAarHUTHasT  WUHIYKUHUSA, JICWCTBUE
MarHUTHOTO TIOJIA Ha TMPOBOAHUK C TOKOM M JBIDKYIIMMCS —3apsj,
AIIEKTPOMArHUTHBIC KOJIEOAHUSI W BOJIHBI, MPSIMOJUHEHHOE paclpoCTpaHEeHUE
CBETa, OTpaKEeHUeE, MpejoMiieHrne, uHTepdepeHns, TuPpakus U noasIpu3alus
CBeTa, Aucnepcus cBeta, poroanekrpudeckuit apdekr (porosddekr), cBeToBOE
JaBJI€HUE, BO3HMKHOBEHHME JIMHEWYaTOro CIEKTpa aroMa  BOAOpPOJa,
€CTECTBEHHAs U ICKYyCCTBEHHAs! PaIMOAKTUBHOCTb;

OMKCHIBATh M3YYCHHBIC CBOWMCTBA BEIIECTBA (DJICKTPUUECKUE, MATHUTHBIE,
ONTUYECKUE,  IJICKTPUUYECKYI0  MPOBOIMMOCTb  PA3JIMYHBIX  Cpel) W
AIIEKTPOMArHUTHBIC SIBJICHUS (MPOIIECCHI), UCIIONB3Ysl (DU3NYECKHUE BEIMYMHBIL:
AIIEKTPUUECKUH 3apsiji, CHJIa TOKA, DJIEKTPUIYECKOE HAMPSHKEHHE, IIEKTPUUYECKOE
COTPOTHUBJICHUE, PAa3HOCTh MOTEHIHUAJIOB, JJIEKTPOJABIDKYIIAs cujiaa, padoTa
TOKa, HWHAYKIUS MarHUTHOTO Tois, cuila Awmmepa, cuna Jlopenia,
WHAYKTUBHOCTh KaTYIIKH, SHEPIHs AJIEKTPUUECKOTO M MArHUTHOTO TIOJIEH,
NEPHUOJ U YacToTa KojieOaHUM B KoJIeOaTeTbHOM KOHTYpE, 3apsij U Cujia TOKA B
npoliecce  TapMOHUYECKHX  AJIEKTPOMArHUTHBIX — KojieOaHuil, (OKycCHOE
PACCTOSIHUE U ONTHYECKasl CUja JIMH3bI, IPU OMKMCAHUM MPABUIBLHO TPAKTOBAThH
(bu3HUEeCKUN CMBICT MCHOJIB3YEMbIX BEIUYMH, MX O0O3HAUEHUS U EIUHUIIBI,
yKa3biBaTh (POPMYJIbI, CBS3BIBAIONINE JaHHYIO (PU3UYECKYIO BEJIUYUHY C
JIPYTUMH BEIMUYUHAMY,

OMKCHIBATh W3YUYCHHBIC KBAHTOBBIC SBJICHUS M TMPOIECCHI, HCIIOJIb3Ys
¢du3ruecKrue BETWYUHBI: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U
4acToTa CBETAa, DHEPTrUs W UMITYAbC (OTOHA, MEPUOJ TOJypacranga, dHEPrus
CBSI3M aTOMHBIX SIJIep, MPU OMUCAHUU TMPABUIBLHO TPAKTOBATh (HU3UUECKUI
CMBICJI HMCTIOJB3YEMBIX BEJIMYWH, WX OOO3HAUCHUS W EIUHUIIBI, YKa3bIBaTh
dbopMynbl, CBA3BIBAIONIME JAHHYIO (DU3UYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMHM, BBIYUCIISATH 3HAYCHHE (PU3UUYECKON BEIIMUMHBI;

aHAIM3UpOBaTh  (U3MYECKUE TPONECCHl U SBJICHUS, HCIONb3Ys
du3nueckue 3aKOHbBI M TMPUHIUIBL: 3aKk0H OMa, 3aKOHBI TIOCJIEIOBATEILHOTO U
napaJiyieIbHOTO COEIWHEHUS TPOBOMHUKOB, 3akoH Jlxoyns—JleHma, 3akoH
AIIEKTPOMArHUTHOW WHAYKIIMHM, 3aKOH MPSMOJMHEHMHOTO paclpOCTPAHCHUS
CBETA, 3aKOHBI OTPAKEHUSI CBETAa, 3aKOHBI IMPEJIOMIICHHUS CBETa, ypaBHECHHE
OiinmreniHa s porodrddexra, 3aK0OH COXpAHSHHS SHEPTUU, 3aKOH COXPAHCHHUS
UMITYJIbCA, 3aKOH COXPAHEHHUs OHIICKTPUUYECKOTO 3apsijia, 3aKOH COXPaHEHUS
MacCOBOTO YHCJIA, OCTYJaThl bopa, 3aK0H pagroaKTHBHOTO pacmaaa, Ipu 3TOM
pasnuyarh  CIOBECHYIO (OPMYIHpPOBKY 3aKOHa, €ro MaTeMaTHu4ecKoe
BBIPaKCHUE U yCIIOBUS (TPAHUIIBI, 00IACTH) TPUMEHUMOCTH;

OTIpENICNSITh HAMpaBJICHUE BEKTOpa HWHAYKIMA MArHUTHOTO  TIOJIS
MIPOBOJHUKA C TOKOM, CUJTBI AMriepa u cuibl JlopeHna;

CTPOUTHb W OIHKCHIBATh M300paXKEHUE, CO37aBAEMOE TUIOCKHUM 3epKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh DKCIIEPUMEHTHI 0 HWCCIENOBAHUIO (DU3UYECKUX SIBICHUU U
MIPOIIECCOB C HCIOIH30BAHUEM MPSMBIX U KOCBEHHBIX W3MEPEHUU: TPU ITOM
dbopmynupoBarh TmpoOnemy/3agady W THUIOTE3Y Y4eOHOTO SKCIIEPUMEHTA,



coOuparh YCTAaHOBKY W3 TPEIJIOKEHHOTO O0OpYIOBaHUS, MPOBOAUTH OIBIT U
(dopMyTHpPOBATh BEIBOIBL;

OCYIIECTBIISATh MPsIMBbIE W KOCBCHHBIE M3MEPECHUS (PU3MYECKUX BEITUYHH,
Opd 3TOM BHIOMpaTh ONTHMAJBHBIA CIIOCOO W3MEPEHHS M HCIIOIH30BATh
M3BECTHBIC METO/IbI OIICHKH TMOTPEITHOCTEH U3MEPECHHUIA;

MCCIICZIOBaTh 3aBHCHUMOCTH (DM3MUYECKHX BEIHUYMH C HCIIOJIb30BaHUEM
OpSMBIX W3MEPEHH: TPH 3TOM KOHCTPYHpPOBATh YCTAaHOBKY, (DUKCHPOBATh
pe3ynbTaThl OTYYECHHONW 3aBUCUMOCTH (PH3UYECKUX BEITMYHUH B BUJC TAOIUI] U
rpaduKoB, /1e1aTh BEIBOJBI MO PE3yIbTaTaM HCCIIEIOBAHUS;

coOroaTh MpaBmiia 0E30MMacHOTO TPyHa MPH MPOBEICHUH HCCIETOBaHUHN B
pamMKax ydeOHOro S3KCIIEPUMEHTa, y4eOHO-UCCIIEOBATEIbCKON U TPOEKTHOU
JESTEIIEHOCTH C UCIIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U JTa00paTOPHOTO
000pyIOBaHUS;

pemiath pacu€THBIC 3a/add C SBHO 3aJaHHON (PU3MYECKON MOJeNbo,
UCTIONB3ysl (M3MUECKHE 3aKOHBI M TPHUHIIMITEI, HA OCHOBE aHalu3a yCIOBUS
3aj1a4n BBIOMPATh (U3MYECKYIO MOJEIb, BBIICIHATh (U3MUECKUE BEIMYUHBL 1
dopMyIbl, HEOOXOMUMBIC ISl €€ PEIICHUs, MPOBOAUTH PACUEThl U OIICHHBATH
peaNbHOCTh TOYYEHHOTO 3HAYCHUS (PU3MUECKON BETNIHMHEI;

peniarhb KaueCTBCHHBIC 3aJ1a4u: BBICTPanBaTh JIOTUYECKHU
HEMPOTUBOPEUUBYIO IIEMIOYKY PACCYKIEHUN C OMOPON Ha HU3YUYEHHBIE 3aKOHHI,
3aKOHOMEPHOCTU U (PU3UYECKUE SIBIICHUS,

UCTIOJB30BaTh  TMPH  pEIICHHMH  y4eOHBIX  3aJad  COBPEMEHHBIC
MHPOpPMAITMOHHBIE ~ TEXHOJOTHMHM  JUI  TIOWCKA, CTPYKTYPHPOBAHWSI,
UHTEPIPETAllMA W TPEACTABICHUS Y4eOHOH W HAyYHO-TIOMYJISIPHOU
UHPOpMAIK, TIONYYCHHOW W3 PA3IMYHBIX HCTOYHHKOB, KPUTHYCCKU
aHATM3UPOBATH MOTydaeMyI0 HHPOPMAIIHIO;

OOBSICHATh TPUHIUIIBI JCWCTBHUS MAIllMH, MPUOOPOB M TEXHUYECKUX
YCTPOWCTB, pa3iuyaTh YCJIOBHS UX OE30MAaCHOTO  HCIOIb30BaHUS B
MTOBCEIHCBHOM JKU3HU;

NPUBOJNUTH TPUMEPHI BKJIAaJa POCCHMCKMX W 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYXKAIOIIETO MHpPA, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS MO (U3UKE B MOBCETHEBHON KU3HU
st obecrieueHuss Oe30MacHOCTH Tpu  oOpamieHuu ¢ npubopamMu U
TEXHUYCCKUMHU YCTPONUCTBAMHU, JJISI COXPAHCHUS 3I0POBbS M COONTIOACHHUST HOPM
HKOJIOTUYECKOTO TOBE/ICHUS B OKPY>KaIOIIIEH Cpesie;

paboTarb B TpyNIE C BBIMIOJHEHUEM pa3JIMYHBIX COIMAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYNIBI, PANMOHAIBHO PACHpPEISsTh OOS3aHHOCTH U
IUTAHUPOBATh  JEATCILHOCTh B  HECTAHJAPTHBIX CHUTYallUsAX, aJIeKBaTHO
OIICHMBaTh BKJIAJ] KAXKIOTO W3 YYaCTHUKOB TPYNIBI B  PEIICHUE
paccmaTpuBaeMoOM POOJISMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HanmeHnoBaHue KouinuecTBo yacos

Ne duekTpoHHBbIE (LM pPOBbIE) 00pa3oBaTeIbHbIE
pa3/iesioB U TeM

n/n Bcero KoHnTpoJibHbIE padoThI pecypcebl

NPOrpamMmbl

Pazgea 1. DU3UKA U METO/Ibl HAYYHOTI'O ITIO3HAHUA

dusnka 1 METOAbI

11 2 bubnuoreka LIOK https://m.edsoo.ru/7f41bf72
HAY4YHOT'O TIO3HAHUS
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka bubmuoreka [1OK https://m.edsoo.ru/7f41bf72
2.2 Junamuka bubnuorexa [{OK https://m.edsoo.ru/7f41bf72
3
2.3 AXOHKL COXpanent 6 1 bu6mmoreka [{OK https://m.edsoo.ru/7f41bf72
B MEXaHHKE
Wroro no pazneny 18

Pazgen 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOJINHAMUKA

3.1

OCHOBBI
MOJIEKYJISIPHO-
KHHETHYECKOMN
TEOpHUH

but6moreka [1OK https://m.edsoo.ru/7f41bf72

3.2

OCHOBBI
TEPMOJTMHAMUKHN

10

butbmoreka [1OK https://m.edsoo.ru/7f41bf72

3.3

ArperarHble

bubnuoreka [1OK https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72

COCTOAHUA
Belectsa. ®a3oBrle
MePEX0abl

Hroro no paszneny

24

Pazgea 4. JJIEKTPOAUHAMMUKA

4.1 DnekTpocTaThka 10 bubmmoteka L{OK https://m.edsoo.ru/7f41bf72
[TocTossHHbBIM
42 | ICKTPHHCCIHITOK 12 1 BuGnnorexa LIOK https://m.edsoo.ru/7f41bf72
Toxu B pa3nu4HbIX
cpenax
Hroro no pazneny 22
PesepBHOE Bpems 2 1
OBIIEE KOJIMYECTBO
YACOB IO 68 4
[TPOTPAMME
11 KJIACC
No HaumenoBanue KosinyecTBO 4acos Jexrponnbe (WnbpoBbIe)
pa3/iesioB U TeM
n/n Bcero KoHTpoJbHbIE PAGOTHI o0pa3oBarejbHbIe PecypChl
NpoOrpamMmbl
Paznen 1. JJIEKTPOAUHAMHUKA

11

MaruuTtHoe nosJe.
DNeKTpOMarHuTHas
WHIYKIUS

11 1

bubmuoreka [1OK https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c

Hroro no paszneny

11

Pazgen 2. KOJIEBAHUSA 1 BOJIHBI

Mexannueckue U

2.1 MEKTPOMArHUTHBIC 9 bubnuoreka [1OK https://m.edsoo.ru/7f41c97c
KOJICOaHUS
Mexanuyeckue u
2.2 JIEKTPOMarHUTHBIE 5 1 bubmuotexa LIOK https://m.edsoo.ru/7f41c97¢
BOJIHBI
2.3 Onruka 10 bubauoreka LIOK https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Paznen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCHUTEJIBHOCTHU

OCHOBBI CIIEIUATBHOM

3.1 TEOPHUH 4 1 bubnuorexa LIOK https://m.edsoo.ru/7f41c97c
OTHOCUTENbHOCTH
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
4.1 Oagfrsjnl KBAHTOBOH 6 bubmuoreka [1OK https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aroma bubnmoreka ITOK https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE 1pO 5 bubmoteka I{OK https://m.edsoo.ru/7f41c97c
Hroro no paszneny 15
Pa3znea 5. JJIEMEHTbBI ACTPOHOMUU U ACTPOPU3UKHU
5.1 DneMEeHThI aCTPOHOMHH 7 1 bubnmoreka ITOK https://m.edsoo.ru/7f41c97c
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1 acTpo(hU3HUKH

Hroro no pazneny

7

Paznen 6. OBOBIIAIOIIEE IIOBTOPEHUE

6.1 Obobmaromee 4 bubmuoreka I1OK https://m.edsoo.ru/7f41c97c
MMOBTOpPEHHUE
Hroro no paszneny 4
PezepBHOE Bpems 3
OBILIEE KOJIMYECTBO 68 A
YACOB I10 ITPOI'PAMME

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJ/IBHOI'O ITPOLECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YHEHUKA

» Gusuka, 10 knace/ Msxumes I5., byxosues b.b., Corckuit H.H. nox pegaknueii [TapdhentseBoit H.A., AkiimonepHoe o01iecTBo

«M3narensctBO «IIpocBenienne»

» Gusuka, 11 xknacc/ Mskumes INJ1., bByxosues b.b., Yapyrun B.M. nox penakmueit [lappentreBoit H.A., AkninonepHoe o01iecTBo

«M3narensctBO «IIpocBenienne»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

bubmnoreka IIOK https://m.edsoo.ru



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41bf72

bubnmoreka nudpoBoro odpazosarenbHoro koHTeHTa (bubmuoreka [1OK) [OnexTponnsiit pecypc]. URL:

https://urok.apkpro.ru/
Enwnas xomtekiust goctyna K IUGPOBBIM 00pa30BaTeIbHBIM pecypcam [ DIEeKTpOHHBIN pecypc]: hemepanbHbIN
IeHTp WHGOPMAIMOHHO- 00pa3oBarelbHbIX pecypcoB.—URL:http://school-collection.edu.ru/catalog/, (mocTyn

CBOOOJTHBI).

Mos mikona [DneKTpOHHBIN pecypc]: eAMHBIN JOCTYI K 00pa30BaTeIbHBIM CEpBUCAM M ITU(GPOBBIM yUeOHBIM
Marepuaam Juisl y4eHHKOB, poauTtesei u yunrenein.—URL:https://myschool.edu.ru/, (moctyn cBoOOHBIIH).
Poccuiickas 31eKTpoHHas 1IKoja [ DIEeKTPOHHBIN pecypc]: rocyaapcTBeHHas oopazoBarenbHas miardopma. —URL:
https://resh.edu.ru/, (moctym cBOOOIHBINH)

MNoanwucaHo undpposom nognucbto: PurnHa

PurnHa CeetnaHa HnkKonaeBHa CsetnaHa HukonaesHa
[aTa: 2024.09.06 14:47:00 +03'00'
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