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[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUN M TpeOOBaHUI K pe3yJibTaTaM
OCBOEHHMSI OCHOBHOH 00pa3oBaTeNbHOW Mporpammel, npeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€rom QenepanbHON pabouyeld MporpaMMbl BOCIHMTAHHS H
KOHIICTIIIUU TIpernojilaBanusi yueObHoro mpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpraHU3aAUIX Poccuiickoiu denepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl IO (PU3MKE HANpaBiIeHO Ha (HOPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTUHBI MHupa oOydaromuxcs 10-11 xmaccoB mpu
oOydeHnn ux ¢pu3nke Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-/IEATEIbHOCTHOTO
noaxojaa. I[Iporpamma mo ¢usuke coorBercTBYeT TpeboBanusim OPI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaNpeIMETHBIM pe3yJibTaTaM
oOy4eHHs, a TaKKE€ YYHUTHIBAET HEOOXOIUMOCTh peaau3allid MEXKIPEIMETHBIX
CBs3€ll (PU3UKM C €CTECTBEHHO-HAYyYHBIMU Y4YeOHBIMH TMpeaMeTamu. B Heit
OTIPENICIIAIOTCS OCHOBHBIC 1€ M3y4YeHHsS (DU3UKU HA YPOBHE CPEIHEro OOIIero
o0pa3zoBaHus, MJIAHUPYEMBbIE PE3YyJbTAaThl OCBOCHUSI Kypca (DU3UKU: JIMYHOCTHEHIE,
MeTalnpeaIMeTHBIE, TpeAMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma no gu3uke BKIIOYAET:

® [UJIaHUPYEMBbIE Pe3yJIbTaThl OCBOCHUS Kypca (pu3uku Ha 0a30BOM YPOBHE, B

TOM YHCIIE TIPEIMETHBIC PE3YJIBTATHI IO T0JIaM 00YUYEHUS;

e cojepxaHue yueOHoro npeaMera «Ou3rka» 1o rogam oOydeHus.

®du3rka Kak Hayka O HamOojee OONMX 3aKOHAX NPHUPOJbI, BBICTyHas B
KayecTBe y4eOHOTo MpeIMeTa B IIKOJIE, BHOCUT CYILIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. [IIkonbHbI Kypc PU3NKK — CUCTEMOOOPA3yIOIIHiA
JUTSL €CTECTBEHHO-HAYYHBIX YUCOHBIX MPEIMETOB, MOCKOIbKY (HU3UYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB U SBIICHHM, H3y4aeMbIX XUMHEH, OHOJIOTHEH,
¢dbusmyeckord reorpaduerd u acTpoHomuei. Mcronp3oBaHME U aKTUBHOE
MpUMEHEHUE  (PU3NUeCKUX 3HAHUW  OmpenenseT XapakTep UM pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTHH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCAQ, TOJIYYEHHUsS HOBBIX MATEpHUANIOB C 3aJaHHBIMU CBOMCTBAMHU W JPYTHUX.
N3yuenue QPu3MKM BHOCUT OCHOBHOW BKJAJ B (OpMUPOBaHHE €CTECTBEHHO-
HAay4YHOM KapTUHBI Mupa oOydaromuxcs, B (pOpMHUpOBaHUE YMEHUN NPUMEHSTH
HAyYHBIH METOJI TO3HAHUSI IPY BHITIOJIHCHUHA UMH YIEOHBIX HCCIICIOBAaHUM.

B ocHOBYy kypca (usMku Ui YpOBHsS CpelHEro oomero oOpa3oBaHUs
NOJIOKEH PAO WAEH, KOTOPbIE MOYKHO paccMarpuBaTh KaK MPUHLMIBI €ro0
MTOCTPOCHMUSI.

Hoess yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTUYECKH
3aBEpPIIEHHBIM, OH COJIEPKUT MaTepHal U3 BCeX pa3zesioB (PU3MKU, BKIIOUAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (PU3UKHU.



Hoes cenepanuzayuu. B COOTBETCTBUU C HeW Matepuan Kypca (HU3UKA
o0beMHEH BOKPYr (Qu3nueckux Teopuid. Bemgymum B Kypce sBisieTcs
dbopMHpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIIECTBE U
noJe.

Hoesn eymanumapuzayuu. EE peanuzanus npearnosiaraeT HCIOIb30BaHHUE
TYMAaHUTAPHOTO TOTEHIHala (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
¢u3nku Cc pa3BuUTMEM OOIECTBA, a TaKXKE C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECCKUMU TTPOOIeMaMHu.

Hoess npuknaonoii  nanpasnennocmu. Kypc ¢Gu3ukm  mpeamosaraer
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX UM TEXHOJIOTMUYECKUX MPHUIIOKEHHM
M3y4YEHHBIX TEOPUU U 3aKOHOB.

Hoes »oxonocuzayuu peanusyercs TOCPEACTBOM BBEACHUSA JIIEMEHTOB
CoNlep KaHMs, TOCBAIMIEHHBIX OKOJOTHYECKMM TMpoliemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHUKH M TEXHOJOTHH, a TakkKe OOCYXICHHUS
po0JieM PaMOHAIBHOTO MPUPOIOTIONH30BAHMS M SKOJIOTHUECKO 0€30MacHOCTH.

CTep)XKHEBBIMH DJIEMEHTaMH Kypca (M3UKH Ha YpPOBHE CpPEAHETO O0OIIero
oOpa3zoBaHus SBISAIOTCS (u3nUeckue Tteopur ((GopMUpPOBAHUE TMPEACTABICHHUN O
CTPYKTYpE MOCTPOCHUSI PU3UYECKON TECOPUHU, POIU (PYHIAMEHTAIBHBIX 3aKOHOB U
MPUHITUIIOB B COBPEMCHHBIX TMPEACTABICHHSAX O TPHPOAE, TpaHHUIAX
MPUMEHUMOCTH TEOPUH, JJIA ONUCAHWUA €CTeCTBCHHO-HAYYHBIX SBICHUN U
MPOIIECCOB).

CHUCTeMHO-AESATEIbHOCTHBIN TOJX0/I B Kypce (U3UKU pealu3yeTcs Mpexe
BCEro 3a CYET OpPraHW3alid SKCIIEPUMEHTAIBHON AESITETbHOCTH OOYYaroIIMXCsl.
Jlnst  6a3oBOro ypoBHS Kypca (U3MKA — OTO HCIOJIb30BAaHUE CHCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB M JIa0OpaTOPHBIX PadoT,
KOTOpbIE B MporpamMmme no ¢usnke oObeJUHEHBI B OOIIMIA CIHUCOK YYEHHUYECKUX
MpaKTUYECKUX padoT. BeIeeHne B yKa3aHHOM IepedHe JIa0OpaTOPHBIX PadoT,
MPOBOJUMBIX  JJIS KOHTPOJS W  OICHKH, OCYIIECTBISACTCS ydYaCTHUKAMHU
o0pa30oBaTeIbLHOTO TIPOIlecCa MCXOMI W3 OCOOCHHOCTEW IUJIAaHUPOBAHHS W
ocHamieHus kabunera ¢usuku. Ilpm sTOM oOecrieuuBaeTcs OBJIAJCHHE
OOyYarOIMMHUCS YMEHHUSAMH TIPOBOJIUTh KOCBEHHBIE W3MEPEHUS, HWCCIICIOBAHMSI
3aBUCUMOCTEH (U3WYECKMX BEIMYMH W TOCTAHOBKY OIBITOB II0 IPOBEPKE
MIPEIOKEHHBIX TUTIOTES.

bonbiioe BHUMaHWE YAENSETCS PEHICHUI0 PAacYE€THBIX M KauyeCTBEHHBIX
3amad. [Ipy 3TOM A1 pacUETHHIX 3a/Jad MPHOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aJIaHHON (PU3UIECKON MOJIEIBIO, TIO3BOJISIONINE MPUMEHSTh N3YYCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paszjesia Kypca, TaK W WHTETPUPYs 3HAHUS W3
pa3HbIX pa3neioB. [ KayecTBEHHBIX 3a/lay MPUOPUTETOM SIBIIIOTCS 3aJaHUs Ha
0oOBsSICHEHHE TPOTEKaHUS (U3MUECKHX SBJIECHUH M IPOIIECCOB B OKPYKAIOIICH



KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOJETH IJs CHUTyallud MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepualbHO-
TEXHUYECKOMY OOECIEUeHUI0 Y4YeOHOTO Tmporecca 0a30BbIi ypOBEHb Kypca
(U3HKY HAa YPOBHE CPEHETO 001Iero 00pa3oBaHus JOKEH U3Y4aThCsl B YCIOBHIX
NpEeIMETHOr0 KaOuHeTa (PU3MKU WU B YCJIOBHUSIX MHTETPUPOBAHHOrO KaOWHETa
MPEMETOB €CTECTBEHHO-HAYYHOIo IMKia. B kaOuHere (UBUKH JOKHO OBITh
HeoOxoauMoe J1abopaTopHoe O0OOpyHOBaHUE [Jisi BBIMOJHEHUS YKa3aHHBIX B
mporpaMme 1o U3NKE YUCHUYECKHX MPAKTUYECKHX Pa0dO0T U JEMOHCTPAIIMOHHOE
obopymoBaHHE.

JleMoHCTpalluoHHOe 00opyaoBaHue (HOPMUPYETCS B COOTBETCTBUU C
MPUHITUIIOM MUHUMAJIBHOW JOCTAaTOYHOCTH W  OOECIEYHMBACT IMOCTAHOBKY
MEPEUNCIEHHBIX B MporpaMMe 10 (GU3HKE KIIYEBBIX JIEMOHCTpAIUil s
UCCJICIOBAHUS  UW3Y4YaeMbIX SIBJICHUH M  TPOLECCOB, OMIHUPUYECKUX U
(GyHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX MIPUMCHCHHM.

JlabopatopHoe 00OpyJOBaHUE ISl YUYEHUUYECKUX MPAKTUYECKUX padoT
dbopmupyeTcss B BUJE TEMATHYECKUX KOMIUIEKTOB M OOECIEYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydamlmxca. TemMaTHYecKue KOMIUICKTHI
71a00paToOpHOTO OOOPY/IOBAHUS JOJKHBI OBITH MOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX U ITU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTETHHBIX CUCTEM B BHJIEe ITU(PPOBBIX JabopaTOpuid.

OCHOBHBIMU HEJIAMH U3y4YeHUs PU3KUKHU B 001IeM 00pa30BaHUU SBJISIFOTCSI:

e (opmupoBaHHe HHTEpeca M CTPEMIJICHHS OOYYalOIIUXCS K HAyYHOMY
M3YYEHUIO TPHUPOJIbI, PA3BUTHE HMX HHTEJUIEKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

® pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIC TIO3HAHUSA M (DOpMUPOBaAHHE
MCCJIEI0BATEILCKOTO OTHOIICHHSI K OKPYKAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PCHUS KaK pe3ysibTara H3yYCHHUS
OCHOB CTPOCHHMSI MaTepuu U (PyHIaMEHTAITHHBIX 3aKOHOB (DH3UKH;

e (opmupoBaHWEe YMEHUH OOBSICHATH SBIEHUS C HCIOJIh30BAHUECM
(br3NYecKUX 3HAHUHM ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHHe MpeACTaBICHUN O poid (DU3UKU IS PAa3BUTUSA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH.

JlocTkeHnre 3TUX 1eneld 00ecreuynBaeTcsl peluieHueM CIeAyIoNlnX 3a1a4 B

npoIiecce U3ydeHus Kypca GU3MKH Ha YPOBHE CPEHETO 00IIero o0pa3oBaHMs:

e npuodOpeTeHue CUCTEMBbl  3HaHHUU 00 obmux  puznueckux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPUSIX, BKJTFOYAS MEXaHUKY,
MOJICKYJIIPHYIO  (PU3UKY, DJIEKTPOJMHAMUKY, KBAHTOBYIO (HU3UKY H
AJIIEMEHTHI acTPOPU3UKH;



e (dopmupoBaHWEe YMEHUW TPHUMEHATh TEOPETHUUYCCKUE 3HAHUA  JUIS
oOBbsicCHeHUsS (PU3MYECKUX SABJICHUH B TPHUPOAEC W IS TPUHATHSA
MPAKTUYECKUX PEIICHUM B IOBCEIHEBHOW JKU3HU;

® OCBOCHHE CIOCOOOB pEeIIeHUS PA3NTUYHBIX 3aJad C SBHO 3aJaHHOU
bu3nUeckoil MOJENbI0, 3a/ay, TMOAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3JaHue (PU3MUECKON MOJCIIH, aJICKBATHOU YCIOBHUSAM 33]1a4H;

e TOHUMaHWe (U3MYECKHX OCHOB W TPHHIIMIIOB JEHCTBUS TEXHUYECCKUX
YCTPOWCTB M TEXHOJOTHYCCKUX MPOIIECCOB, MX BIUSHHS Ha OKPYKAFOIIYIO
cpeay,

® OBJAJCHHE METOJAAMH CAMOCTOSTEIHHOTO IJIAHUPOBAHHS WM TPOBEICHHUS
(bU3UYEeCKUX SKCIEPUMEHTOB, aHAIM3a W HHTEpIpeTanuu WHOOpMAIIH,
OTIPEJICIICHHS] IOCTOBEPHOCTH MOJIYYEHHOTO Pe3yJIbTaTa;

® CO3J]aHUE YCIIOBUM ISl Pa3BUTUS YMEHUN MPOEKTHO-UCCIIEI0BATENbCKOM,
TBOPYECKOM JICATECIIBHOCTH.

Ha usyuenune ¢usuku (06a30BbIi YpOBEHb) Ha ypPOBHE CPEIHETO OOIIEro
oOpazoBanus oTBoauTcs 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJIENIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamme 1o (u3MKe TMepedeHb JIabOpaTOPHBIX H
NPAKTHYCCKUX pabOT SBISCTCI PEKOMEHIOBAaHHBIM, YYHTEIb JIEJIaeT BBIOOD
MpOBECHMUST JTa0OPATOPHBIX pPabOT H OMBITOB € YYETOM HMHIWBHUIYaTbHBIX
0COOCHHOCTEN 00yYaroIMnXCsl.



COILEPKXAHUE OBYUYEHUA
10 KUIACC

Paszgen 1. ®u3uka 1 METOAbI HAYYHOI'0 NO3HAHUSA

®usnka — Hayka o mpupone. Haydnele METOIBI MO3HAHHS OKPYXKAOIIETO
Mupa. Pomnb DOKCcllepuMeHTa M TEOPUM B IPOLIECCE IO3HAHUS IPUPOBI.
DKCIIepUMEHT B (pU3HKeE.

MopnenupoBanue (U3MYECKUX SIBIEHUN M mpoueccoB. HaydHble rumoTessl.
®dusnueckre 3aKOHbI U TEOPHH. | paHHIbl MPUMEHUMOCTH (PU3NUECKUX 3aKOHOB.
[TpuHIUIT COOTBETCTBUS.

Ponb 1 MecTto Qu3uku B GOpMUPOBAHUU COBPEMEHHOW HAay4YHON KapTHHBI
MHpA, B IPAKTUYECKON JEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble u ILUQPPOBbIE H3MEPUTENIbHbIE MPHOOPHI, KOMIIBIOTEPHbBIE
JATYUKH.

Pa3nen 2. Mexannka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcué€ra. Tpaekropus.

ITepemernienne, CKOpoOCTh (CpeaHsiE CKOPOCTh, MTHOBEHHAs CKOpPOCTb) H
YCKOPEHHE MaTepuajbHOW TOUYKHM, UX MPOEKIMM Ha OCHU CHUCTEMBI KOOpIWHAT.
CnoxeHue nepeMeleHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MpsSIMOJMHENWHOE JBIKeHue. ['paduku
3aBUCUMOCTH  KOOPJMHAT, CKOPOCTH, YCKOPEHHMS, NYyTH U NEPEMEIICHUS
MaTepuaJbHON TOUYKU OT BPEMEHH.

CBoOonHoe najzieHue. Y CKkopeHrue CBOOOIHOTO MaJeHusl.

KpuBonmnuennoe  nBukeHue. J[BMKEeHHWE  MaTepuallbHOW  TOYKM IO
OKPYHOCTH C IMOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JTUHEWHAS
ckopoctk. [lepuon u wacrora obparnienus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHuueckue yCTpOWCTBA W TMPAKTUUECKOE NPUMEHEHHUE: CIUJOMETP,
JBH>KEHUE CHAPSJIOB, LICMTHBIC U PEMEHHBIC MEPEaauH.

Jlemoncmpayuu

Mogenb cUCTEMBI OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBIKCHUSL.

[IpeoOpa3zoBaHue JBUKEHUI C UCIIOJIB30BAHUEM IIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HaGmronenne aBwkeHUs Tena, OPOIIEHHOTO IMOJA YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenune yckopeHus CBOOOHOTO MaACHUS.

Hanpapnenue CKOpoCcTH pu ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

N3yuyeHrne HEpaBHOMEPHOTO JBHXKEHHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOpPOCTH.

UccnenoBanne COOTHOLIEHUS MEXAY MYyTSIMHU, NPOWIECHHBIMU TEJIOM 3a
MOCJICIOBATEbHBIC PABHBIE MPOMEXKYTKM BPEMEHUM TNIPU PABHOYCKOPEHHOM
JIBH>KEHUH C HAYAJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne nBUKEHUS IapUKa B BA3KOW )KUIKOCTH.

N3yuyenue ABuxKeHUS Tena, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBelid  3akoH  HproToHa.
NuepuumanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoit 3akon HeroToHa
IJI MaTepUaIbHOM TOUKU. TpeTui 3akoH HproTOHA 1711 MaTepHraibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Ttsokectn. llepas kocmuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokosi, ckoyibxkeHus1, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpEeHUs CKOJIbKEHUS U cuiia TpeHus nokosa. KoadduumeHt tpenus.
Cuiia conpoTUBIIEHUS PU JIBUXKEHUU TEJa B dKUJKOCTH WIIH Tase.

[TocTynarensHOE U BpalaTeabHOE IBUKEHHUE a0COIIOTHO TBEPAOTO TENa.

MOMEHT CHJIBI OTHOCUTEIBHO OcH BpamleHus. l[lnedo cunbl. YcioBus
paBHOBECUSA TBEPAOIO TEA.

TexHnueckue yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: MNOAMIMIHUKY,
IBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SBenue nHEpUUH.

CpaBHeHHE MacC B3aUMOICHCTBYIOIIHNX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHne cuiL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JeOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM NMOABEME U MTaJICHUH.

CpaBHeHUME CHIT TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUA.

VYcnoBust paBHOBecHs TBEPAOro Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3MHOBOM 00pa3Iie, oT ux aedopMarium.

HccnenoBanne yciloBHM pPaBHOBECHS TBEPAOTO TENA, HUMEIOLMIETO OCh
BpAILICHUA.

Tema 3. 3akonvl coxpaneHus 6 MexaHuke

NmMnynbe MarepuaqbHOM TOYKM (Teia), CHUCTEMbl MaTepUabHBIX TOYEK.
Nmnynbe cuiibl 1 U3MEHEHUE HMIYJIbCa Tela. 3aKOH COXPAHEHUS HMITYJbCa.
PeakTtuBHOE ABHKEHUE.

Pa6ora cuiabl. MOIIHOCTD CHITHL.

Kunernueckass sHepruss MarepuajbHOW TOYKH. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU DHEPTUM.

[ToTenumnanbHas SHEprusl. [ToTenumanbHast SHEprus YIPYyTO
neopMUpPOBAaHHOW  TIPYKHHBL.  [loTeHIManbHAas  SHeprus Tejda  BOJM3HU
MOBEPXHOCTH 3EMIJIU.

IToTenumanbHbIC u HEINOTECHIIMAJIbHBIC CHJIBI. CBs3b paboThI
HEMOTEHUHUAIBHBIX CUJI C M3MEHCHUEM MEXAHWYECKOM HSHEPrUU CHCTEMBI TEIL.
3aKOH COXpaHEHHUS MEXaHUYECKOW SHEPTUM.

Ynpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuueckne yCTpoWCTBA M MPAKTUUYECKOE MPUMEHEHHUE: BOJOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTnBHOE IBMKEHHUE.

[lepexoa MOTEHIMANTBHON YHEPTUN B KHHETUYECKYIO U OOpaTHO.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomeol

N3ydenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBI ABYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThl CUJIbI ¢ U3MEHEHWEM MEXaHMYECKON SHEepruu
TeJIa Ha MPUMEPE PACTSIKECHUS PE3UHOBOTO KI'yTa.

Paspnen 3. Mouieky/isspHasi (PU3NKa M TEPMOJAMHAMUKA
Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUHM M UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aMMOJICMCTBUS YaCTHUILl BeEUIeCTBA. MOJENIU CTPOEHUS Ta30B, >XUIKOCTEU U
TBEPABIX TeT U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pazmepsl MoJekyll. KonunyectBo BemectBa. [locTosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ msmepenue. lllkama remneparyp
Llenscus.



Mopens  unpeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KUHETUYECKOW TEOpHM HJEaNbHOTO ra3a. AOCONIOTHas TeMmIepaTrypa Kak Mmepa
CpelHEe KWHETUYECKOM SHEpPruM TEIUIOBOro JBIKeHMs dvacTull rasza. lllkana
temneparyp KensBuna. ['azoBbeie 3akoHBI. YpaBHeHue MenneneeBa—KiamnenpoHa.
3akoH JlasbToHa. M30mponeccsl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BemiecTBa. ['paduueckoe mnpeacTaBieHUE H3OIMPOIIECCOB: H30TEPMa, H30X0pa,
n3zo0bapa.

TexHuueckre yCTpPONCTBA M NPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JMCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COECTUHEHUN.

OmnbiTel 10 MU PYy3UN KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHHUSI.

Mogaens onbita LlTepHa.

OnpIThI, JTIOKa3bIBAIOIIIHE CYILLIECTBOBAaHUE MEXMOJIEKYJIIPHOTO
B3aUMOJICHCTBHUSI.

Mogenb, HILTIOCTPUPYIOIIAs IPUPOIY AABIEHUS ra3a Ha CTEHKH COCYJa.

OnpIThl, WUIIOCTPUPYIOIIME YPaBHEHUE COCTOSHUS MJICaJBbHOTO Tasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

Onpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPATyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEK]Ty TapaMETPaMU COCTOSIHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoOuHaAMUKU

TepMoauHamuueckas cucreMa. BHYTpeHHss SHEPIUs TEPMOAMHAMUYECKOMU
CUCTEMBI U criocoObl €€ n3meHeHus. KonuyectBo Teminorsl u padorta. BHyTpeHHss
SHEPrus  OAHOATOMHOIO  MJAEAIBHOrOo  ra3a. Buael  Temonepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3IyUYCHHE. Y IelIbHasd TEIJIOEMKOCTh BEIIECTBA.
KonudecTBo TemIoThl IpH TEIJIonepeaye.

[lonsitue 00 anmabatHoM mpouecce. IlepBblii 3aKOH TEPMOJMHAMUKH.
[IpuMmeHeHre TepBOro 3akoHa TEPMOJMHAMUKU K u3omponeccam. ['paduyeckas
UHTEpIpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHamMuku. HeoOpaTtumMocTh POILIECCOB B MIPUPOJIE.

TermmoBble  MammHbl.  [IpuHOMIBI  AEHUCTBUSA ~ TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBaHuss SHEpPruM B TEIUIOBBIX MamuHax. KodpGUIMEeHT Mone3Horo
neiictBust teroBo mammbbl. [{ukn KapHo u ero kosdduimeHT mosie3Horo
JEHCTBUSA. DKOJIOTUYECKHE MPOOJIEMBI TEIIOAHEPTETUKH.



TexHuueckre yCTpPOWCTBA W TPAKTUYECKOE TMPUMEHEHHE: JBUTATENb
BHYTPEHHETO CTOpaHMUsl, OBITOBON XOJOAUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW 3HEpPruM Teja IMPU COBEPIICHUH PaOOTHI: BBUIET
npoOku u3 OyTBUIKM TIOJ JIEWCTBHEM CKaTOro BO31yXa, HarpeBaHue sdupa B
JATyHHOU TpyOKe MyTEéM TpeHUs (BUICOAEMOHCTPAIINS).

N3meneHue BHyTpeHHEH SHepruu (TeMIiepaTyphbl) Tea Ipy Terionepeaaye.

OnbIT 1Mo anauabaTHOMY pACHIMPEHHUI0 BO3ayXa (OMBIT C BO3AYLIHBIM
OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEINSI BHYTPEHHETO CTOPaHUsI, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmusie padomul

N3mepenue yaenpHOU TENI0EMKOCTH.

Tema 3. Acpecammnsvie cocmoanusn eeugecmea. Dazoevie nepexoovl

[TapooOpazoBanue U KoHneHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacelllleHHbId map. YaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyPbl KUIICHHS OT JaBICHHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctayioB. Kuakue kpuctaibl. CoBpeMeHHBbIE Marepuanbl. [lnaBrneHue u
KpUcTaJTM3anus. Y IeabHasl TeroTa miasienus. Cyonumanus.

YpaBHEHHE TEIIIOBOTO OajaHca.

TexHuueckre yCTpOHCTBA M MPAKTUYECKOE TPUMEHEHUE: THUTPOMETpP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUHU TMOJTYyUYECHHS] COBPEMEHHBIX MaTEpHaJIOB, B
TOM YHUCJIE HAHOMATEpPUaliOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIIEHHBIX TTAPOB.

Kunenne npy moHMKEHHOM JaBJICHUH.

Cnoco0bl U3MEpPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U MIaBJICHUS KPUCTANIMYECKOTO BEIECTBA.

JleMoHCTpalus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopusie padomol

N3mepeHre 0THOCUTENBLHON BIa)KHOCTU BO3AYXa.

Paznen 4. DjaekTpoauHAMMKA
Tema 1. Inekmpocmamuka
OnexTpuzauust Tell. OJEeKTpUYeckuil 3apsa. J(Ba Buaa 3IEKTPUYECKUX
3apsa0B. IIpOBOOHUKH, IOUAJIEKTPUKUM M TNOJYNPOBOJAHHMKU. 3aKOH COXPAaHEHHS
AIIEKTPUYECKOTO 3apsiaa.
B3anmoneiictBue 3apsanoB. 3akoH KynoHa. To4euHbIN 3JIEKTPUUYECKHAN 3apsI.
Onextpuyeckoe mnone. Hampsok€HHOCTh  3nekTpuyeckoro mnons. IlpuHumn



CYHIEPIO3ULIUNA DIEKTPUYECKUX Iosier. JIMHUKM HanpsHyKEHHOCTH AIIEKTPUYECKOTO
HOJIAL.

Pabora cun  anektpocratudeckoro  mosist.  I[lorenuwman.  PasHocTh
MIOTEHIHAIOB. [IpOBOOHMKM M JAMDIIEKTPUKH B  JIIEKTPOCTATUYECKOM IIOJIE.
JudnexTpruyeckas MpOHULAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DIeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpA.
DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: DJIEKTPOCKOII,
AIIEKTPOMETpP, JJIEKTPOCTaTUYECKas 3alluTa, 3a3eMJIEHHE 3JIEKTPOIpHOOpOB,
KOHJIEHCATOP, KOMMPOBAJIbHBIN allapar, CTPYHUHBIN OPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLINI IEUCTBUS dJIEKTPOMETPA.

B3aumopericTBre HaIEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEL.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3AIIUTA.

JIMDIEKTPUKH B DIIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IIJIOCKOIO KOHJEHCaTopa OT IUIOLIAIu
IJTACTUH, PACCTOSHUS MEXAY HUMH U JUDJIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

N3mepeHne 31eKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmosannwtii 31ekmpuueckuii mok. Toku 6 paznuunvlx cpeoax

DJIEKTPUYECKAN TOK. YCIIOBUS CYLIECTBOBAHUS DJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuna toka. [locTosiHHBIN TOK.

Hanpsbxenue. 3akoH OMa 7151 y4acTKa LETIH.

DJIEKTPUYECKOE COIMPOTUBJIEHUE. Y IEIIBHOE CONPOTHUBIICHUE BEIIECTBA.
ITocnenoBaTenpHOE, TapaJUIEIbHOE, CMEIIAHHOE COEIMHEHNE IIPOBOIHUKOB.

PaGora osmexktpuueckoro Toka. 3akoH Jxoymns—Jlenma. MomrHOCTH
ANEKTPUYECKOTO TOKA.

DNEKTPOJABWXKYILAA CWIA U BHYTPEHHEE CONPOTUBJIEHUWE HMCTOYHHKA TOKA.
3akoH Oma a1 ONHOM (3aMKHYTOM) 3JIeKTpUu4YecKoi 1enu. KopoTkoe 3aMbIKaHueE.

OnexkTpoHHass  NPOBOAMMOCTb  TBEPABIX  METALIOB.  3aBHCHMOCTH
CONPOTHUBJICHUSI METAJJIOB OT TemIepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTpUYECKUN TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITyYKOB.

IToxynpoBOIHHKWY. CoOcTBeHHas 151 IPUMECHAs IIPOBOIMMOCTh
noJynpoBogHUKOB. CBoiicTBa p—n-nepexosa. [loaynpoBogHIKOBBIE TPUOOPHI.

DONEeKTpUYECKUA TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIH3.



DJNIeKTpUUeCKU TOK B ra3zax. CamMOCTOATENbHBIH M HECAaMOCTOSTEIbHBIN
pazpsan. Monuus. [Liazma.

TexHuyecknue yCTpOWCTBA M IPAKTUYECKOE MPUMEHEHHE: aMIIEPMETP,
BOJIbTMETP, PEOCTaT, HWCTOYHHKM TOKa, OAJIEKTPOHArpeBaTelbHbIE MNPHOOPHI,
AJIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BaKYyMHBIN O/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOIYIPOBOIHUKOBBIIN 110/, TaJIbBaHUKA.

Jlemoncmpayuu

N3mepeHne CHitbl TOKa U HaIIPSKEHMUS.

3aBUCUMOCTb CONPOTHBIICHUS LWIMHAPUYECKUX MPOBOAHUKOB OT JUJIMHBI,
IUTOLIA/I MTONIEPEYHOIO CEYEHUS U MaTepHaIa.

CmemaHHOE COeIMHEHNE TPOBOAHUKOB.

IIpsmoe w3MepeHHe JIEKTPOIABWXKYIIEH Ccwuibl. KOpoTkoe 3ambIKaHHE
raJIbBAHUYECKOTO IJIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTHUBIICHUS.

3aBUCUMOCTB COITPOTHUBIICHHS] METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JEKTPOITUTOB.

HckpoBoit paspsa M IPOBOJAUMOCTb BO3yXa.

OaHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydeHne cMemaHHOr0 COEUHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYILEW CUIIbI MCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIIPOTHUBIICHUS.

Habmronenue snexrpomnusa.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢uszuku 0a3oBoro ypoBHs B 10 Kiiacce oCcymIecTBISIETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3E€H C KypCcaMM MaTE€MaTHKH,
OMOJIOTMH, XUMHH, Teorpaduu U TEXHOJIOTHUU.

Meowxcnpeomemnvie nonwsimusi, CBSI3aHHbIE C M3YYEHHEM METOAOB HAy4YHOIO
MO3HAHUA: SIBJIEHUE, HAay4HbId (akT, rumnores3a, (uU3MUecKas BEIMYMHA, 3aKOH,
TEOpHsl, HAOIIOAEHUE, SKCIEPUMEHT, MOJAECIIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: penieHWe CUCTEMbl YpaBHECHHH, JIMHEWHas (YHKIHA,
napabona, runepOosia, Ux rpauKku U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMU:
CHUHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX IIPOCKLIUM HA OCH KOOPJMHAT, CI0KEHUE BEKTOPOB.

buonoeus: mMexaHudeckoe JBUKEHHUE B >KUBOM npupone, nuddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUbI TEIJIONEpPENayH, TEIIOBOE PaBHOBECHE),
ANEKTPUYECKUE SABIICHUS B KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOEHUE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJ, JKUIKOCTEH H



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJJIOB, DJEKTPOJUTHYECKAS THUCCOIUAIUS,
rajibBaHUKa.

T'eoepaghus: BnaxxHOCTh BO3/1yXa, BETPhI, 0apOMeETp, TEPMOMETP.

Texnonozus: mpeodOpa3oBaHUE ABIKEHUH C HCMIOJIH30BAHUEM MEXaHH3MOB,
y4€T TpeHUs] B TEXHUKE, MOIIIUITHUKN, WCIOJIb30BAHUE 3aKOHA COXPAHCHMUS
UMITyJbCa B TEXHHKE (pakera, BOAOMET W JpyrHe), ABUTATENh BHYTPEHHETO
cropanwusi, mapoBasi TypOWHA, OBITOBOH XOJOJUIBLHUK, KOHIUIIUOHEDP, TEXHOJIOTHH
MOJIYYCHUSI COBPEMEHHBIX MAaTepHalioB, B TOM YHCJIE HAHOMATEPHAIOB, W
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3allluTa, 3a3eMJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTpYWHBIN IIPUHTED, DJIEKTPOHATPEBATEIbHBIC IpUOOPHI,
AIIEKTPOOCBETUTEIBHBIC PUOOPHI, TaTbBaHUKA.

11 KITACC

Paznen 4. DinekTpoguHaMHuKa

Tema 3. Macnummnoe none. I1eKmpomacHumMHas UHOYKYUA

IlocTosiHHBIE  MarHuThl.  B3amMoOJIEWCTBHE  MOCTOSHHBIX  MAarHMTOB.
MarnutHoe mnone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHIMOD cyneprno3unun
MarHuTHBIX noJsied. JIMHMM MarHuTHOM WMHAYKUWW. KapThHa JWHUNA MarHUTHOMN
WH]IYKIIMU T0JI1 MOCTOSTHHBIX MarHUTOB.

MarauTHoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa JHMHUN WHIYKUUAH
MAarHUTHOTO TOJIS JJIMHHOTO MPSIMOTO NMPOBOJHUKA M 3aMKHYTOTO KOJBLIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzaumoaeiicTBue npoBOIHUKOB €
TOKOM.

Cuna AMnepa, €€ MOJIyJIb U HalIpaBJICHUE.

Cuna Jlopenua, e€ MoyJib ¥ HarpaBlieHHe. J[BUKeHUe 3apsiKEHHON YaCTHUIIbI
B OJTHOPOJTHOM MarHUTHOM Iojie. PaGoTa cuisl JlopeHna.

SlBneHne BIIEKTpOMAarHUTHOW HWHAYKIMUA. [lOTOK BEKTOpa MarHUTHOW
WHAYKUAHW. OJIEKTPOABIKYINAS CHJIA WHIYKIUMHA. 3aKOH 3JICKTPOMArHUTHOMU
nHayknuu Papanes.

BuxpeBoe »siekTpuyeckoe TmoJie. IDJIEKTPOABMKYIIAs CHJIA WHIYKIHH B
MPOBOJHUKE, TBHKYIIEMCS TOCTYNATEIbHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTUBHOCTh.  SIBIEHHE CaMOMHIYKUHMH. OJEKTPOABMKYIIAs  CHIIA
CaMOWHIYKIIUH.

DHEePrusi MAarHUTHOTO TOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHnueckne yCTpPOMCTBA M IPAKTUYECKOE TMPHUMEHECHUE: TIOCTOSIHHbBIC
MarHuThbl, JJECKTPOMArHUTHI, BJICKTPOJBHUIrATENIb, YCKOPUTEIHA 3JIEMEHTApPHBIX
YaCTHUIl, THIYKIIMOHHASI TIEYb.



Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TIOJIEM.

JIuHYY UHIYKIIUY MarHUTHOTO MOJIS.

B3aumopericTBre 1ByX NpOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIOpeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBneHne 3eKTPOMArHUTHOW UHAYKIUU.

[IpaBuno Jlenua.

3aBUCUMOCTb 3JIEKTPOJBIXKYILEH CHIIBI UHAYKIHUHA OT CKOPOCTH HU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

UccnenoBanne AeHCTBUA NOCTOSTHHOIO MarHuTa Ha paMKy ¢ TOKOM.

UccnenoBanue sSiBIEHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Pa3nea 5. Kosied0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUMHbLE KOJ1€OAHUA

KonebarenpHas  cucrema. CBOOOIHBIE  MEXaHMYECKHE  KoOJeOaHUS.
["apmonnyeckue konebanus. [lepuon, vacrora, ammiutyaa u ¢asza KojeOaHUM.
[IpyXuHHBIN MasgTHUK. MaTreMaTH4eCKUHA MASTHUK. YPAaBHEHHE TAPMOHHYECKUX
koJiebanuii. [IpeBpaiienre HEPrun Mpu rapMOHUYECKUX KOJICOAHUSX.

Konebarenpubiit koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJeOaHUs B
UJCATHPHOM KOJICOATeIbHOM KOHTYpE. AHAJIOTUS MEXKIy MEXaHHYEeCKUMU U
ANEKTPOMAarHUTHBIMU KoneOanusimu. dopmyna Tomcona. 3akoH coxpaHeHHs
SHEPI'uM B UJaTbHOM KoJie0aTeTbHOM KOHTYpE.

[IpencraBienne o 3aTyXaromux KojaeOaHuaX. BrIHYK/IeHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHMs.

ITepemennbiii  TOK. CHUHYCOMIANBHBIM TEPEMEHHBIM TOK. MOIIHOCTH
MIEPEMEHHOTO TOKAa. AMIUIMTYJHOE W JACHUCTBYIOIIEE 3HAYCHUE CHUJIBI TOKAa U
HANPSHKEHHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaada U NOTPEOIICHUE DIECKTPUIECKOM
SHEPIUHU. DKOJIOTMYECKUE PUCKHU IPU MPOU3BOJCTBE 3JIEKTpodHepruu. Kynbrypa
WCMOJIb30BAHUSA 3JIEKTPOIHEPTUU B TIOBCEAHEBHOM KU3HMU.

TexHu4yeckne yCTpOMCTBAa M IPAKTUYECKOE IPUMEHEHHUE: DIIEKTPUYECKUN
3BOHOK, FT€HEPATOP MEPEMEHHOTO TOKA, TUHUU IIEKTPOIIepeIay.

Jlemoncmpayuu

UccnenoBanre mnapaMeTpoB KoJjieOaTeNbHOW CHCTEMBI (MPY>KUHHBIA WIIH
MaTeMaTU4eCKU MasiTHUK).



Habmronenne 3aTyxaromux KojaeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

HabOmronenue pezonanca.

CB0OOOHBIE IIEKTPOMAarHUTHBIE KOJIEOaHUSI.

OcuuinorpaMmbl (3aBUCUMOCTH CUJIBI TOKA U HANPSKEHUSI OT BPEMEHU) ISt
AIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu TOCIEOOBATENIBHOM COEAMHEHUM PE3UCTOpPA, KATYIIKHU
MHJYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb JIMHUY 3JIEKTPONEePEIayu.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

UccnenoBanre 3aBUCUMOCTH TIEPUOIA MaJbIX KOJIEOAHUHN rpy3a Ha HUTH OT
JUTMHBI HUTH ¥ MacChl Tpy3a.

UccnenoBanre MNEpeMEHHOr0 TOKa B IEMA W3  TOCIEI0BATEIIBHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMaAZHUNHbLE 80IHbL

Mexanuueckue BOJIHBL, yCIOBUsS pacnpocTpaHenus. [lepuon. CxkopocTb
pacrpocTpaHeHus M JUIMHA BOJHBL. [lomepeyHble W MPOJOJIbHBIE BOJIHBIL.
WNurepdepenius u aiudpaxiys MEeXaHU4eCKUX BOJIH.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUSI U3IYyUYECHHS SJIEKTPOMATrHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anexktpomarautHoii BoiHe. CBoiicTBa
AIIEKTPOMATrHUTHBIX BOJIH: OTPa)XEHUE, MPEIOMIICHUE, MOIsSpU3anus, TuPpaKius,
unrepdepenius. CKOpoCTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana >ME€KTPOMArHUTHBIX BOJIH. [IpuMeHEeHUE 3IEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paguOCBS3U U TENEBUACHUS. Panqnonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAKOLIEH CPELBI.

TexHuyeckre yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHHUE: MY3bIKaJbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasi AUArHOCTHMKAa B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neub.

Jlemoncmpayuu

OO6pa3oBaHue U pacCIPOCTPAHEHUE MOMEPEUHBIX U MPOIOIBHBIX BOJIH.

Konebmromeecs Temo Kak ICTOYHUK 3BYKA.

HabGmronenue orpakeHus: ¥ MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmronenue natepdepeHunu 1 1uppakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGmronenne cBsI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTATYAOW H
4acTOTOM KoJieOaHUM.



UccnenoBanue CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHue,
npesioMIICHHE, MosIpu3aus, AU paKiys, nHTephepeHITHs.

Tema 3. Onmuxka

I'eomerpuueckass onruka. lIpsMoinHENHOE pacnpoOCTpaHEHUE CBETA B
ogHOpoaHOU cpeae. JIyd cBera. ToueyHbId ICTOYHUK CBETA.

OTtpakenue cBera. 3aKOHBI oTpaxkeHusi cBeta. [locTpoenue nzoOpaxkeHuil B
IJIOCKOM 3€pKarlie.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOMIOTHBIN MOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHBI yroja IOJIHOTO
BHYTPEHHETO OTPaKCHHUSI.

Hucnepcust ceeta. CinoxHbIi coctaB 6enoro cera. L{Ber.

ColOupatomrie U pacceuBaromue JuH3bL. ToHkas mauH3a. DOKyCcHOE
pacCTOSsIHME W ONTHYECKas cuja TOHKOM auH3bL. [locTpoeHune u300pakeHuil B
coOuparolux U paccerBaromux JuH3ax. Dopmyna TOHKOW JUH3BI. YBETUYECHUE,
JlaBa€MO€E JIMH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBass ontuka. HWutepdepenmus cBera. KorepeHTHblE HWCTOYHUKH.
VYcnoBuss HaOMIONEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(EpEeHIIHMOHHOM
KapTHHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpaknus cBera. JudpakuuonHas pemérka. YcCIoBUE HAOIIOIEHUS
[NIABHBIX ~MaKCUMYMOB TIpM TAJE€HUM MOHOXPOMATHYECKOIO0 CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuueckne yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHHE: OYKH, JIyIa,
doToamnmapar, TPOEKIIMOHHBINA ammapaTr, MHKPOCKOM, TEJIECKOI, BOJOKOHHAs
OINTHKA, TUPPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsimonuHEHOE pACHPOCTPAHEHUE, OTPAXKEHHE M NPEIOMIIEHHUE CBETA.
OnTudeckue mpruodopHI.

[TonHOE BHyTpeHHEE OTpakeHue. Mozenb CBETOBOAA.

UccnenoBanrie CBONCTB U300paKEHUI B JTMH3AX.

Mopenu MUKpOCKOIIa, TeJIECKOomna.

Habmronerne natepdepeHInu CBeTa.

Habmronenune nudpakiuu ceera.

Habmronenue aucnepcuu cBera.

[TomyyeHune cnekTpa ¢ MOMOIIBIO MPU3MBL.

[TonydeHnne criekTpa ¢ MOMOIIBLI0 THPPAKIIMOHHON PEIIETKH.

Hab6nronenue nonsipu3aiuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsie padbomul



N3mepenue nokaszaresns NpeIoMICHUS CTEKIIA.
HccnenoBanre CBONCTB M300paKCHHI B JTMH3AX.
Habmronenue aucnepcuu cBera.

Pa3znen 6. OcCHOBBI cleNMAJILHON TEOPUU OTHOCUTEJIbHOCTH

I'panunpl  TPUMEHMMOCTH — Kiaccudyeckod — mexaHuku.  [loctynatsl
CIICIIMAJIbHOM TEOPUHM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOMYJISI CKOPOCTH
CBETa B BaKyyMe, MMPUHIINI OTHOCUTEIIbHOCTH DUHILITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU U COKpallECHUE
JUTVHBI.

DHEPrusi U UMIYJIbC PEISATUBUCTCKOM YaCTHUIIBI.

CBs13b Macchl ¢ SHEPrUed U UMITYJILCOM PEISTUBUCTCKOM YaCTHUIIBI. JHEPrus
MTOKOSI.

Pazgen 7. KBantoBas pusuka

Tema 1. Dnemenmol KBAHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBs3u s3HEeprun GOTOHA C €ro YaCTOTOW. DHEeprus
U UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gororddexra. Onwitel A. I'. CToneroBa. 3aKOHBI
dboroaddekra. YpapHenue DiHmTeHa 11 pororddekra. «KpacHas rpaHuiiay
dhoroaddexra.

JaBnenue ceeta. Onwithl I1. H. JIeGenena.

XUMHUUYECKOE IEUCTBUE CBETA.

Texnuueckre ycTpoiicTBa W MPaKTUYECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTonaTumk, coTHEUHasi ObaTapesi, CBETOUO.

Jlemoncmpayuu

®doTod(pdeKT Ha yCTaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHeIHETO GoTodddexTa.

CBeToauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopaa mo paccesHuio o -4acTull.
[Lmanerapnas moxpens aroma. Iloctynatel bopa. M3nydenue u moryomieHue
(GbOTOHOB TpU TEepexoie aroMa C OJHOTO YpPOBHSI SHEPruu Ha Jpyroi. Bumisl
crekTpoB. CIEKTp ypOBHEW SHEPrUU aToOMa BOJIOPO/IaA.

BousiHoBele cBoiicTBa yactull. Bonusl ne bpoiins. KopnyckylisipHO-BOJTHOBOM
Iy aliu3M.

CrnoHTaHHOE U BBIHYKJICHHOE U3JTyYCHHUE.

TexHnueckue YCTpPOWCTBA M MNPAKTHYECKOE NPUMEHEHUE: CIEKTPaJbHBIN
aHanu3 (CIEeKTPOCKOI), 1a3ep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pesepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue TMHeHYaThIX CIIEKTPOB U3ITYUYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

HaOmronenue tmHeyaToro crekTpa.

Tema 3. Amommnoe a0po

OKCIEPUMEHTBI, TOKA3bIBAIOIINE CIOKHOCTh CTpoeHus siapa. OTKpbITHE
paauoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuio  cocTaBa
paanoakTUBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, TaMMma-U3ITy4YEHUS.
BnusiHne paagnoakTUBHOCTH HA KUBBIE OPTAHU3MBI.

OtkpeiTHE TIpoTOHA W HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio sjapa. M30Tomnsl.

Anbda-pacnaa. DJEKTpOHHBIA M TO3UTPOHHBIM Oera-pacnan. [‘amma-
M3JIly4yeHre. 3aKOH paJuOaKTUBHOTO pacIaja.

DHeprusi CBs3M HYKJIOHOB B sifipe. Snepubie cuibl. [ledekT maccsl sapa.

SAnepusbie peakuuu. JleneHue u CUHTE3 IEP.

Anepusiii peaktop. Tepmosnepubiii cunTe3. [IpobOiieMbl W MEPCHEKTUBHI
AJIEPHON DHEPTETUKHA. DKOJOTHUECKUE ACTIEKThI IACPHOU SJHEPTETUKH.

DneMeHTapHbIe YacTullbl. OTKPBITHE MTO3UTPOHA.

MeTtonbl HAOIIOICHHS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.

dyHaamMeHTaIbHbIe B3auMOJIeicTBUS. EAMHCTBO (pr3nueckoil KapTUHBI MUpa.

TexHudyeckne yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHHE: JO3UMETP, KaMepa
Bunbcona, sipepHbIil peakTop, aToMHast 6om0a.

Jlemoncmpayuu

CUY€TUMK HOHUBUPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

HccnenoBanne TpEeKOB 4acTHIL (10 TOTOBBIM GoTOrpadusim).

Paspgen 8. JiieMeHTHI aCTPOHOMUM U acTPOGU3MKH

Otanbl pa3BUTHs acTpoHoMuU. [IpukinagHoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMMH.

Bun 3Bé3nHoro nHeba. Co3Be3nus, sipkue 3BE3MbI, IJIAHETHI, UX BUIUMOE
JIBIDKCHHE.

ComnHeynas cucreMa.

Connne. ComHeuHast akTUBHOCTb. McTtounuk sHeprum CoyiHIITA W 3BE3L.
3BE3/bI, MX OCHOBHBIE XapaKTEPUCTUKH. [[narpamMma «CHeKTpajibHBbIA Kiace —
CBETUMOCTB». 3BE31IbI TJIAaBHOHM IIOCJIEAOBATEIILHOCTH. 3aBHCHMOCTH «Macca —
CBETHUMOCTBY» JJIsI 3BE3]l TJIaBHOW MOCIIEIOBATEIbHOCTH. BHyTpeHHEe CTpOCHHE



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUHU U 3Boionuu CoiHua u
3BE3]]. DTaNbl )KU3HU 3BE3I.

Muneunsiii [Iyte — nHama [Manaktuka. Ilonoxxkenue u nBuxenue CoJiHIa B
lNanmaktuke. Tunel ranaktuk. Paguoranaktuku u kBa3zapbl. YEpHBIE IBIPHI B sApax
rajgaKkTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa3beranue ranakTuk.
Teopus bosnbmoro B3peiBa. PenukroBoe n3inydeHue.

MacmrabHas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnbie mpoOiaemMbl aCTPOHOMUM.

Yuenuuecxue nabnooenus

HaOmronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH JJIsI OTIpE/IETICHUS MOJI0KEHUsI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3usi CEBEPHOrO MOIYIIAPUS U SIPKUE 3BE3/IBI.

Habmronenus B Teneckon Jlynsl, mutanet, Miteanoro Ilytu.

O0o0maromnee NOBTOPEHUE

Ponpr ¢u3uku W acTpOHOMUM B 3KOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COIMAJIBHON M ATHYECKOU cepax MesTeTbHOCTH YelIOBeKa, POJib U MEeCTO (PU3UKH
M aCTPOHOMHUHU B COBPEMEHHOM HayYHOUH KapTHHE MHpPA, POJIb PU3UYECKON TEOPHUH
B (opMHUpOBaHMM TMPEICTABICHUN O (PU3NUECKON KapTUHE MHpa, MECTO
(u3nYeCKOl KapTUHBI MHUpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEACTaBICHUIN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 11 kitacce ocyuiecTBisieTcs ¢
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3CH C KypcamMH MaTE€MAaTHKH,
Ounonoruu, XuMuu, reorpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvle nowsimusi, CBSI3aHHbIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, rumoresa, (u3uyeckas BEJIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJEIUPOBAHNUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: pemwieHHWE CHCTEMBI YPABHEHUH, TPUTOHOMETPUYECKUE
(GyHKUIHUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPbl M HMX MPOEKIMHU HA OCHU KOOPAMHAT, CJIOKEHHUE BEKTOPOB,
MIPOU3BOJIHBIE DJIEMEHTApHBIX (YHKIMH, NPU3HAKK MOA00USI TPEYTOJIbHUKOB,
OTIpeJIeNICHHE TUIONIAIN TIOCKUX PUTyp v 00bEMa Tell.

buonocus: »nekTpuyeckue SBICHHUS B JKMBOW MPHUPOAE, KoJeOaTellbHbIe
JIBUKEHUSA B )KUBOMW MPUPOJE, ONITUYECKUE SBJIECHUSA B )KUBOW IPUPOJIE, NECHCTBUE
paanauy Ha )KUBbIC OPTraHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTYpa TBEPABIX
TEJd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM PEIIETKH, CHEKTPaIbHBIN
aHau3.



l'eoepaghus: marHWTHBIE TIONMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJCKa3aHUE 3eMIICTPSICCHUI.

Texnonocus: NWHUAU DJEKTPOIEpENad, TEHEPATOpP MEPEMEHHOr0 TOKa,
ANEKTPOABUTATENh, WHAYKIMOHHAS I€4Yb, pajaap, PaJUONPUEMHHK, TEJIEBU30P,
anTeHHa, TeiaedoH, CBY-meub, MPOCKIMOHHBIA aIlllapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O ObPA3OBAHUA

OcBoenne yueOHOro mpenmera «®Pusnka» Ha YpPOBHE CpeIHEro oOIIero
oOpa3oBaHus (0a30BbI YPOBEHB) JOIKHO OOECIICUNTH JOCTMIKEHUE CIICTYIOITUX
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE PE3yJbTAThl OCBOCHUSI yueOHOro rnpeamMera «Du3nkay JT0IKHBI
OTpaxaTh TOTOBHOCTh M CIHOCOOHOCTh OOYYaromuxcsi PYKOBOJICTBOBATHCS
chopMHUPOBAaHHOW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CHCTEMOW II€HHOCTHBIX
OpUEHTAIlM{, TO3WTUBHBIX BHYTPEHHHUX  YOEXKJIECHHM, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOro OOIIECTBa, PACIIMPEHUE KUZHEHHOIO
ONBITA U OMbBITA JIEITEIBHOCTH B MPOLIECCE PEATM3alUU OCHOBHBIX HAIPABIICHUU
BOCIIUTATEJIbHOM JIEATEIIbHOCTH, B TOM YKCIIE B YACTH:

1) rpaKaaHCKOro BOCIMTAHUA:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3ULIMKU 00YyYaIOIIETroCcsl KaK akKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCHICKOTO OOIIECTRA;

NPUHATHE  TPAJAMIIMOHHBIX  OOIEYEIIOBEUECKHX T'YMAaHUCTUYECKUX H
JEMOKPATUYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO NI€SITEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0IIecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIHLHOM OpPTaHU3aINY;

YMEHHE B3aHMOJICHICTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBUH C
X QyHKIUSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHPOBAHHOCTH POCCHMCKOU IpaXAaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHUXCHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIIMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHCJIE B
NESTEIILHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMUYMBOTO OYyAyIIEro;

4) 3cTEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOTO TBOPUYECTBA,
npucyuiero (u3n4IecKoi Hayke;



5) TPyA0BOIr0 BOCIIMTAHUSA:

MHTEPEC K paziuyHbiM cepaM MpoPecCHOHATLHON AESITENbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKON U TEXHUKON, YMEHHE COBEpIIaTh OCO3ZHAHHBINA BHIOOP
Oynyuieit mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIaCTH
(GU3HUKY HA TIPOTSHKEHUU BCEH KU3HU;

6) 3K0JI0TNYeCKOr0 BOCIIMTAHMSA:

c()OPMHPOBAHHOCTh 3KOJOTMYECKON KYyJNbTYPhl, OCO3HAHHE TIJI0OAIBHOIO
XapakTepa SKOJOTUIECKUX TPOoOIIeM;

IJIAHUPOBAHUE U OCYUIECTBIICHHUE ICVCTBUN B OKPYKAIOIIEN CPEAE HA OCHOBE
3HAHHU LEeJIed YCTOWUYUBOIO Pa3BUTHUs YEJIOBEYECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH JKOJOTHYECKOW HANpPABIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH MO (U3HKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAaHHWE IIEHHOCTH HAy4YHOM [JEATEIIbHOCTH, TI'OTOBHOCTH B IIPOLECCE
U3ydeHus:  (U3MKH  OCYHIECTBISATH  MPOEKTHYIO U HCCJIEA0BATENbCKYIO
NEATEIbHOCTh UHAUBUIYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:
CaMOCTOSITeTLHO  (OpPMYIHpOBaTh W aKTyaJlU3UpPOBaTh  MpoOJieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpENENIATh 1EIU JCSATEIBbHOCTH, 3aJaBaTh IIApAMETPbl M KPUTEPUU HX
JIOCTHKCHMS,
BBIABJISITH 3aKOHOMEPHOCTM W IPOTHUBOPEUMS B  PACCMATPUBAEMBIX
(bUBUYECKUX SBJICHUSX;
pa3pabaTpiBaTh IUTAH PEMICHUS MPOOJIEMBl ¢ YUETOM aHAIM3a MMEIOITUXCS
MaTEPHUAIBHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTbH KOPPEKTUBHI B JICATEIBLHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCIEACTBUHN JEATEIBLHOCTH,
KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCIOBHSIX  peaIbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pPa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUN )KU3HEHHBIX TTPOOJIEM.
ba3oBble ucciiegoBarebCcKHue e CTBHA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIKOUEBBIMU IOHATHUSMH W METOAAMHU
(bu3HYeCcKoil HayKH;



BJIJIETh HABBIKAMU Yy4E€OHO-HCCIEN0BATEIBCKON U MTPOEKTHOM JEATEIbHOCTH
B 00y1acTH (DPU3UKU, CTTIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSTEIILHOMY TMOUCKY
METO/IOB peuieHusi 3a/iay (PU3UYECKOTO COJAEpkKaHUs, NTPUMEHEHUIO Pa3IMYHBIX
METO/I0B [T03HAHMS;

BJIQJIETh BHUJAMU JIEATEIBHOCTH [0 TOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpPIpETalMi, NpPeoOpa3OoBaHUI0 M TPUMEHEHUI0 B Pa3IUYHBIX Y4YEOHBIX
CUTYalMsIX, B TOM YHCIIE TIPU CO3/IaHUU YUEOHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBJISITh [IPUYMHHO-CJIIEACTBEHHBIE CBSI3M M AKTYaJIM3MpPOBaTh 3ajaady,
BBIIBUTaTh TUIOTE3y €€ pelIeHHs,, HaXOAUTb apryMEHThl Ui J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS;

aHANM3UPOBAaTh TIOJYYEHHbIE B XOJE pEIICHUS 3aJaud  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh H (OPMYIUPOBATh COOCTBEHHBbIE 3aJaul B 0Opa30BaTEIbHOM
NS TENbHOCTH, B TOM YUCIIE TIPU U3YyUYEHUU (DU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

yMETh TEPEeHOCUTh 3HaHWA 10 (U3MKE B TPAKTUYECKYIO O001acTh
KU3HENIEATEIbHOCTH,

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE HJIEH, MIPEJJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE aIbTePHATUBHbBIC PELICHHUS.

Pa6ora ¢ undpopmanmeii:

BJIQJI€Th HABBIKAMU MOJy4YeHUs WH(POpManuu (U3HUYECKOTO COAEpKaHUS U3
HMCTOYHHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBISATh IOHCK, aHAJM3,
CHUCTEMAaTH3alUI0 U HHTEPIpeTalni0 MHPOPMAIMU Pa3IMYHBIX BHIOB U (hopm
IpEJICTABIICHUS;

OLICHUBATh JIOCTOBEPHOCTh UH(POPMALINK;

UCIIOJIb30BaTh  CPEACTBa  MH(OPMAIIMOHHBIX W  KOMMYHHUKALIMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3ALIMOHHBIX
3ajay Cc coOmofeHrueM TpeOOBaHUM HPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepeKeHHsl, MPaBOBBIX W  ATUYECKUX HOPM, HOPM
nH(pOpMAIIMOHHOM 0€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJIEpX aHUs B pa3iUuHbIX ¢opMaTax cC
y4€TOM Ha3HA4YeHHs MH(OpPMAIUU U 1IeJIEBOM ayIUTOPUH, BHIOUPAsT ONTUMAIbHYIO
(dbopMy IpeACTaBICHUS U BU3yaIU3alUU.

KomMMyHnKaTHBHBIE YHHBepcaibHble YyueOHbIE 1elCTBUSA:
OCYIIECTBIISATH OOIIEHHE HA YPOKaxX (PU3HKH U BO BHEYPOUHOM JESITEIbHOCTH;
pacrmo3HaBaTh MPEANOCHUTKM  KOH(DIWUKTHBIX CUTyallMd ©  CMATYATh
KOH(JIUKTHI;



pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK TOYKY 3PEHUSA C HCIIOJIb30BAaHUEM
SA3bIKOBBIX CPEJICTB;

IIOHMMATh U HCHOJIb30BAaTh MPEUMYILIECTBA KOMAaHIHOW M WHIWBUAYAJIbHOU
padoThI;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX ACHCTBHI C y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN Ka)KJIOT0 Yi€HAa KOJUIEKTHUBA;

IIPUHAMATh  L€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOpPJIMHUPOBATh JACHUCTBUSA MO €€ JIOCTHXKEHUIO: COCTAaBIAThH IUIAH JACHUCTBUU,
pacrupeeniaiTh pojid C Y4ETOM MHEHMHM Y4YaCTHHKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbl B
o0l pe3ysbTatr Mo pa3padOTaHHBIM KPUTEPHUSIM;

IpeajiaraTb HOBBIE IPOEKTHI, OLIEHMBaTh HJEU C IO3WLHAHA HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYMMOCTH;

OCYILLECTBJISITh TO3UTUBHOE CTPATErMYECKOE TOBEICHHE B Pa3JIUYHBIX
CUTYALMSIX, TPOSBIISATh TBOPYECTBO U BOOOPaKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIe YHMBepcaJbHbIe Y4eOHbIE JeliCTBHUSA
Camoopranusanus:

CaMOCTOATEJIBHO OCYLIECTBJIATh MMO3HABATENIbHYIO JEATEIBHOCTh B O0JAaCTH
(GU3NKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTH W (HOPMYIUPOBATH
COOCTBEHHBIE 33]1a4H;

CaMOCTOATENIBHO COCTABJISITh IUIAH PEIICHUS PACUYETHBIX M KayeCTBEHHBIX
3a]a4, MJIaH BBIOJIHEHUS MIPAKTHUYECKON paboThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEAMOYTEHUM;

JaBaTh OILICHKY HOBBIM CUTYaIUsIM;

pacIMpATh paMKH Y4EOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEAIOUYTEHU;

JeJIaTh OCO3HAHHBIA BBIOOp, apryMEHTUpOBaThb €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh TPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO 3pYAMIMH B 001acTH
(bu3KKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

JaBaTh OIEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTh KOPPEKTUBBHI B JIEATEIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJAJETh  HABBIKAMM  IIO3HABATEJIbHOM  pEQUIEKCMHM KAk  OCO3HaHHUS
COBEPIIAEMBIX JIEWCTBHM M MBICIUTENIBHBIX IMPOLECCOB, HMX PE3YyJbTaTOB H
OCHOBaHUI;

UCIIOJIb30BaTh MPUEMBI peiIeKCUM IJI OLEHKH CUTYallMH, BHIOOpAa BEPHOIO
peLIeHHS;



YMETh OLIEHWBAaTh PHUCKM U CBOEBPEMEHHO NPUHHUMATh PEIICHUS IO UX
CHUKEHUIO;

OPUHUMATh MOTHUBBI W apryMEHTHl JAPYTUX TPH aHalIu3e pe3yJbTaToB
JeSITEeNbHOCTH;

NPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA;

OpUHUMAaTh MOTHUBBI M AapryMEHTBl JAPYTMX TPH aHajdu3e pe3yJbTaToB
JeSITEeNbHOCTH;

npu3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKH.

B mpouecce noctuxkeHHs] TUYHOCTHBIX PE3YJbTATOB OCBOCHHS MPOTPamMMbl
no ¢u3MKe I8 YPOBHS CpeaHero oOImiero oOpa3oBaHUs y OOyYaromuxcs
COBEPIICHCTBYETCS HMOIIMOHAIIbHBIH WHTEIJICKT, IpeInoararoIni
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHMUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJIETh HANpPABIEHUS Pa3BUTHA COOCTBEHHOW IMOIIMOHAILHOUN cdephl,
ObITh YBEPEHHBIM B ceOe;

CaMOpPETYJIUPOBAHMS, BKIIOYAIOUIETO CAMOKOHTPOIIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMIOBEJCHHE, CIIOCOOHOCTh aJalTUPOBATHCA K
AMOIIMOHAIILHBIM U3MEHEHUSIM U MPOSIBIISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBALlUM, BKJIIOYAIOLIECH CTPEMIICHUE K JOCTHIKECHUIO LIENU U
yCrexy, ONTUMHU3M, HHHUIIMATUBHOCTb, YMEHHE JIEHCTBOBATh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATIBHOE COCTOSIHHE
ApYTUX, YYUTBIBATb €ro TpPH OCYIIECTBICHHUH OOIICHHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIIOYAIOIIMX CIOCOOHOCTH BBICTPAUBATh OTHOLICHHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, TIPOSBIIATh UHTEPEC U pa3peliaTh KOH(IUKTHI.

IMPEJMETHBIE PE3YJBbTATBI

K koniy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y O0YUAIONITUXCSI YMECHHIA:

JIEMOHCTPUPOBATh Ha IpUMEpax poJib U MecTo (U3MKU B (OPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B IPAKTUYECKON EATEIIBHOCTH JIFOACH;

VUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
MaTrepuajabHasl TOYKa, HHEepIMaabHas cucTemMa oTcuéra, abCcooTHO TBEPIOE TEIIO,
UJICAUTbHBIN Ta3, MOAEIN CTPOCHUS Ta30B, KUJIKOCTEH U TBEPABIX TEI, TOUECUHBIN
ANEKTPUUYECKUN 3apsji PU pelieHrnn PU3nuecKux 3ajay;

pacrio3HaBaTh (pU3UYECKUEC SIBICHUS (IIPOIECCH) U OOBSICHATh MX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISAPHO-KMHETUYECKOW TEOPUM CTPOCHHUS BEUIECTBA U



JNEKTPOAMHAMUKHU:  PABHOMEPHOE M PABHOYCKOPEHHOE  IIPSAMOJIMHEHHOE
JIBUKEHUE, CBOOOJHOE TaJeHUE TeJ, ABUKEHUE [0 OKPYKHOCTH, WHEPIUS,
B3auMoJielicTBUe Tel, nuddy3us, OpOyHOBCKOE TBHKEHHUE, CTPOCHUE JKUIKOCTEH
Y TBEPABIX TEJ, U3MEHEHUE 00BbEMA TEJl IPU HATPEBAHUU (OXJIAXKIACHUH ), TETJIOBOE
paBHOBECHUE, UCIIAPEHHE, KOHICHCALWs, IUIABICHUE, KPUCTAILIM3ALMs, KUIICHHUE,
BJIQYKHOCTh BO3/yXa, MOBBILICHUE JABJICHUS T'a3a MPHU €r0 HarpEBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXAY IApaMEeTpaMU COCTOSIHMS Tra3a B  HM30IPOLECCaXx,
ANEKTpU3anus Tell, B3aUMOJECHCTBHE 3apsI0B;

ONKCHIBATh MEXAaHWYECKOE JBUKEHHE, HCIOJIb3ys (PU3MUecKHe BETUUYHUHBI:
KOOpAWHATa, MyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHME, Macca Teja, Cuia,
HMMITYJIbC T€JIa, KUHETUYECKAsT DHEPIus, NOTECHUUAIbHAS JHEPTUs, MEXaHUYECKas
paboTa, MexXaHM4YecKas MOIIHOCTb; MPHU ONUCAHUU MPABHIBHO TPAKTOBATh
(Gu3NYEeCKUl CMBICT HCIHOJB3YEMBIX BEJIWYMH, UX OOO3HAYEHHs W E€AMHMUIIBI,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIIUYUHY C JAPYTUMH
BEJIMYMHAMU;

ONMCBHIBATh H3YyYEHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIC SIBICHUS,
UCHONB3Ysl (M3MYECKHWE BETUYMHBI: JaBIICHUWE Ta3a, TeMIepaTrypa, CpeaHss
KHMHETUYECKAs] SHEPTUsl XaOTHUYECKOTO ABUYKEHHSI MOJIEKYJI, CPEIHEKBAIPATUYHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHSsI SHEprusi, pabora rasa,
KO3((PUIIMEHT TMOJE3HOr0 JEWCTBHS TEIUIOBOTO JIBUrareis; MNpH ONHCAaHUHU
NPaBWIBHO TPAaKTOBAaTh (U3WYECKUH CMBICI HCHONb3YyeMbIX BEIMYUH, HX
0o003HAaUeHUsT W EAWHMIIBI, HAXOAUTh (OPMYJIbl, CBA3BIBAIOLIUE JIAHHYIO
(U3HYECKYIO BEIUYUHY C IPYTUMH BEIMYMHAM;

ONMCHIBATh U3YYEHHBIE MIEKTPUUYECKUE CBOKMCTBA BEIIECTBA U DJIEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCIIONB3Ysl (U3NYECKUE BEIUUMHBI: JICKTPUUECKUN 3apsil,
ANEKTPUUYECKOE MOJIE, HAMPSHKEHHOCTD IOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB;
Ipy ONHMCAHWM TIPABWIBHO TPAKTOBAaTh (PU3UYECKUA CMBICT HCIHOJIb3YyEMbIX
BEJIMYMH, MX OOO3HAYEHHS M E€IMHHULBI; YKa3blBaTb (POPMYJIbI, CBS3BIBAIOIIUE
JaHHYIO (PU3HUYECKYIO BEIUUHUHY C JPYTMMH BETUUMHAMU;

aHANIM3UPOBATh (PU3UYECKHUE TMPOIECChl U SIBICHUS, UCIOJIB3Ys (PU3NYECKUE
3aKOHBI Y IIPUHLIMUIIBL: 3aKOH BceMUpHOro tarorenus, I, II u 111 3akonsr HeroToHa,
3aKOH COXPAHEHHs MEXAaHMYECKOM DHEPrMHU, 3aKOH COXPAHEHUS MMITYJIbCa,
INPUHIUI CYNEPIO3ULIUA CHJI, IPUHIMI PABHONPABHUS HHEPLHUAIBHBIX CHCTEM
OTCU€TA, MOJIEKYJSIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHMS BEILIECTBA, Ta30BBIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JBHKEHUS MOJIEKYIH C
a0COJIFOTHOM TeMmepaTypol, MEepPBbIM 3aKOH TEPMOJIUHAMUKH, 3aKOH COXPaHEHUS
JNEKTPUYECKOro 3apsiaa, 3akoH KyislioHa, mpu 3TOM pasnuyaTh CIOBECHYIHO
(GOpMYITUPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAXKEHUE U YCIOBUS (TpaHUIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIE TIPUHIIMIBI JEHCTBUSA MAaIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuvarh YCJIOBHsS HUX O€30MMaCHOTO UCIOJIb30BaHUS B
MOBCEIHEBHOM KU3HU;

BBITIOJHATh JKCHEPUMEHTHI MO HCCIENOBAHUIO (PU3MYECKHX SBICHUU U
MPOLECCOB C HCMOJIb30BAaHUEM MPSAMBIX U KOCBEHHBIX W3MEpPEHUll, MpU 3TOM
dbopmynupoBarh MpobiieMy/3aadyy M TUIOTE3y Y4eOHOro JKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOTO O00OpYJIOBaHUs, MPOBOJUTH OMNBIT U
(hopmyHpoBaTh BEIBOIBI,

OCYIIECTBIISTh NMPSAMbIE U KOCBEHHbIE U3MEPEHUSI (PU3NUECKUX BEIUYUH, MTPU
ATOM BBIOMpPATh ONTHUMAIBHBIN CMOCOO M3MEPEHUS M KCIOJIb30BATh HM3BECTHBIC
METObI OLIEHKH ITOTrPEIIHOCTEN U3MEPEHNN;

UCCIIEIOBATh  3aBUCHUMOCTH  MEXIy  (U3NYECKUMH  BEIUYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(buKcUpoBaTh pe3yiabTaThl IMOJTYYEHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIUYMH B
BUJIE TAOJIUII U TPpapUKOB, A€NaTh BEIBOABI MO pe3yJIbTaTaM UCCIEI0BAHMUS;

coOJroAaTh mpaBmiia 0€30MacHOr0 TpyAa MPU NMPOBEACHUU HCCIEAOBaHUN B
pamMKax y4eOHOro 3KCIEepUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM M MPOEKTHOU
JESTENBHOCTA C UCIOIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB U J1a0OPaTOPHOTrO
o00opynOBaHUS;

pemarb pacy€éTHbIE 3aJadyd C SIBHO 33JaHHOM (PU3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3MYECKUE 3aKOHBI U MPUHIIUAIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aja4H
BbIOMpATh (HU3UYECKYI0 MOJIENb, BBIACIATh (PU3NYECKHUE BETWYUHBI U (HOPMYJIBI,
HEOOXOUMBbIC ISl €€ pellleHus, MPOBOAUTHh PACUETHl M OLIEHWBATH PEATBHOCTD
MOJy4YE€HHOTO 3HaUCHUS (PU3NUECKOM BETNINHBI;

penaTh Ka4eCTBEHHBIE 33/1a4M: BHICTPANUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
[EMOYKY PACCYXACHUN C OMOpod Ha W3Y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(dbuzuYecKue SBICHUS;

UCIIONB30BaTh  MPH  pEIIeHWH  y4eOHBIX  3aJa4y  COBPEMEHHBIC
MH()OPMAITMOHHBIC TEXHOJIOTHH JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIINH
U TpeJICTaBlieHUs] y4eOHON U HAy4YHO-TOMYJISIpHON MH(OpMAIUK, OJTyYeHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUIECKH aHATM3UPOBATH MOIyIaeMyt0 HHPOPMAIIUIO;

IPUBOIUTH MPUMEPHI BKJIaJa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBICHEHHWE MPOLECCOB OKPYKAIOLIEr0 MHUpPA, B pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCTIONIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B TOBCETHEBHOW >KU3HU
Ui obecnieueHrsi 0e30MacHOCTH MpU O0paleHUuH ¢ IpUOOpaMHu U TEXHUYECKUMHU
YCTPOMCTBAMH, ISl COXPAaHEHUS 3/I0POBbS U COOJIOJCHHUS HOPM HKOJIOTHUYECKOTO
MOBEJICHHS B OKPYXAIOIEH cpelie;



paboTaTh B TpyIIEe C BBHIMOJHEHUEM PA3JIUYHBIX COIUAIBHBIX pOJEH,
IUTAHUPOBATh pPabOTy TPYyMIMbl, PAIMOHAIBHO pACHpPENeNsTh OOSI3aHHOCTH W
IJIAHUPOBAThH JICATEILHOCTh B HECTAHJAAPTHBIX CUTYAIMSIX, aJ€KBAaTHO OIEHUBATh
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbI B PEIICHUE pacCMaTpUBAEMOU MPOOJIEMBI.

K konmy oOyuenuss B 11 kjacce mpeaMeTHbIE pPe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha IpUMEpax poyib U MeCcTo (U3MKU B (HOPMUPOBAHUU
COBPEMEHHONW HAy4YHOW KAPTHHBI MHUpPA, B PA3BUTHUU COBPEMEHHOM TEXHHUKU H
TEXHOJIOTUM, B MPAKTUYECKOW AEATEIbHOCTH JIIOAECH, LEJIOCTHOCTh U €IMHCTBO
(bu3HYecKoi KapTUHBI MUPA;

YYUTHIBATh TPAHUIBI TPUMEHEHHS W3YYCHHBIX (UBUYECKUX MOJCICH:
TOYEUHBIN AJIEKTPUUECKUHN 3aps/l, Iyd CBETa, TOUCUHBIN UCTOUHUK CBETA, siepHAas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO Sipa TpPH PEIIeHUH (HU3NIECKUX
3azay;

pacrio3HaBaTh (pU3MYECKUE SIBJICHUS (MPOIECChl) U OOBSCHATh UX Ha OCHOBE
3aKOHOB JICKTPOJAMHAMUKHU U KBAHTOBOW (DU3UKU: JIEKTPUUECKAs MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUSl TOKA, B3aUMOJICUCTBUE
MarHuTOB, OJEKTPOMArHUTHAsE WHAYKIUS, JCHCTBME MAarHUTHOTO TIOJIA Ha
MPOBOJAHUK C TOKOM M JBIKYIIUWCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUsS U
BOJIHBI, NPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIIEHUE,
uHTepdepeHus, audpaknus W TONApU3alus CBETa, JUCIEPCUsS CBETa,
dboroanekTpudeckuit 3pdext (porodrddekT), cBeTOBOE aBIeHUE, BOZHUKHOBEHHE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHass W HCKYCCTBEHHas

PaaArOaAKTUBHOCTD,
OIIMCBIBATh H3YYCHHBIC CBOMCTBA BCIICCTBA (BJ'IGI(TpI/I‘-IeCKI/Ie, MAarouTHBIC,
OIITHYCCKUC, QJICKTPUICCKYIO IMPpOBOAUMOCTD Pa3INYIHbIX CpGII) u

ANIEKTPOMArHUTHBIE SIBJICHUS (TIPOLECCHI), MCHONB3YySd (U3UUECKUE BEIUYUHBI:
ANEKTPUYECKUHN 3apsij, CHJIA TOKA, DJIEKTPUUYECKOE HANPSIKEHUE, DJIEKTPUUYECKOE
COIPOTUBIICHUE, Pa3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBIKYILAs CHia, paboTa TOKa,
WHIYKLIHWST MarHATHOrO Tmoysi, cuia Awmmepa, cwia JlopeHua, WHAYKTUBHOCTH
KAaTYIIKH, DHEPrusl AJIEKTPUYECKOTO M MArHUTHOIO IMOJEH, MEPUOJ M YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii M Cuja TOKa B IpoIecce
FApMOHMYECKUX DJIEKTPOMAarHUTHBIX KojeOaHuid, (OKYyCHOE pacCTOsHUE U
ONTHYECKas] CHUJla JIMH3bI, MPU ONHUCAHUM MPABUIBHO TPAKTOBATh (PU3MUECKHI
CMBIC]I HCIOJIb3YEMBIX BEIWYMH, HMX OO0O3HAUE€HHs W €AMHMIIbI, YKa3bIBaTh
(GopMysbl, CBA3BIBAIOUIME JAaHHYIO (U3MYECKYI0 BEIUYMHY C JPYyTUMH
BEJIMYMHAMU;

ONHUCHIBATh HW3YyYCHHBbIE KBAHTOBBIE SIBJICHUA W MPOLECCHI, HCIOJIb3Ys
(¢u3nyuecKkrue BEIMYMHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U



4acToTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, IEPHO]T MOTypaciaga, SHEPTUSI CBI3U
aTOMHBIX SIZIEp, MPU ONMUCAHUU TMPABUIBHO TPAKTOBATh (DU3UUYECKUN CMBICI
HCIIOJB3YEMbIX BEIWYMH, MX O0O3HAYEHWS U EIUHUIIBI, YKa3bIBaTh (HOPMYIIbI,
CBSI3bIBAIONINE JaHHYIO (U3UYECKYIO BEIMYMHY C JPYTMMH BEJIMYUHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUINHBL;

aHANIM3UPOBATh (PU3UYECKHUE TMPOIECChl U SIBICHUS, UCIOJIB3Ys (PU3NYECKUE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCIIEI0BATEILHOTO U MapalIeIbHOTO
COEMHEHUS MPOBOJHUKOB, 3akOH Jlxoyns—JIeHna, 3aKOH 3JIEKTPOMATHUTHOM
MHJYKIWH, 3aKOH MPSMOJUHEMHOTO PacpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUE ODiHIITEHa ans pororddekra,
3aKOH COXPAHEHUs SHEPrUH, 3aKOH COXPaHEHUS HMMITYJIbCa, 3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsijia, 3aKOH COXPAaHEHHUsI MAacCOBOIO 4ucia, moctyiaTel bopa,
3aKOH PaJIMOAKTUBHOTO pacmajia, Mpy 3TOM pa3indaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAXKEHUE U YyCIOBUA (TpaHMIIbI, OOJACTH)
MIPUMEHUMOCTH;

ONPENEATh HAMPABICHHE BEKTOPA MHIYKIIMK MAarHUTHOTO TOJISI TPOBOTHHUKA
C TOKOM, cuiibl Amnepa u cuibl Jlopenia;

CTPOUTh W OIKCHIBATh H300paKEHHE, CO3/1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOHATh JKCIEPUMEHTHI 0 HCCIECIOBAHUIO (DU3UYECKUX SIBICHUN U
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynupoBath MpobiieMy/3aadyy M TUIOTE3y Yy4yeOHOro IKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJI0KEHHOTO O0OpYyJI0BaHUs, MPOBOJAUTH OMNBIT U
(dhopmyIHpoBaThH BEIBOIBI,

OCYIIECTBIIAThH MPSAMbBIE M KOCBEHHBIC U3MEPEHUS (DU3NYECKUX BEIIUYUH, MPU
ATOM BBIOMpPATh ONTHUMAIBHBIN COCOO M3MEPEHUS M KCIOJIb30BATh HM3BECTHBIC
METObI OLIEHKH ITOTrPEIIHOCTEN U3MEPEHN;

UCCNIEIOBAaTh 3aBUCUMOCTH  (DU3WYECKUX BEIUYUH C HCIOJIb30BaHUEM
OpSAMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (DHKCHPOBATH
pe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (M3MUYECKUX BEIMYUH B BHJIE TAOIHUI] U
rpaduKoOB, JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHMUS;

coOJroaTh mpaBuiia 0€30MacHOr0 TpyAa MPU NMPOBEACHUU HCCIEAOBaHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIEIOBATENIbCKON W TPOSKTHOU
JESTENBHOCTA C UCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB U J1a0OPaTOPHOTO
o00opynOBaHUS;

pemarb pacy€THbIE 3a7adyd C SIBHO 33JaHHOM (PU3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3MYECKUE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJja4H
BbIOMpATh (HU3UYECKYI0 MOJIENb, BBIACIATh (PU3NYECKHUE BEIWYUHBI U (HOPMYIIBI,



HEOOXOouMbIe JUIsl €€ pellleHusi, MPOBOAUTh PACYETHl U OLIEHUBATH PEATbHOCTD
MOJy4YEHHOTO 3HaUeHUs! (PU3NYECKON BEIMUNHBI;

pemaTh KaYECTBEHHBIE 33/1a4d: BBICTPAUBATh JJOTUYECKU HEIPOTUBOPEUUBYIO
LIETIOYKY PACCYKJICHHM C OMOpOM Ha H3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3UYeCKHe SBICHNUS,

UCMOJb30BaTh  NpPU  PELIEHMH  Y4yeOHbIX  3aJad  COBPEMEHHbIE
MH(OPMAIIMOHHBIE TEXHOJIOTHH JJIsl IOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIMH
Y IPEACTaBIICHNU YYEOHOW M HAay4YHO-NOMYJSPHOU MH(POpMaLUU, NOIYyYECHHOU U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOJIy4aeMylo HHPOPMAIHUIO;

OOBSCHATh MPUHLMIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX OE30MACHOrO HUCIOIb30BAHUS B NMOBCEIHEBHON
KU3HU;

IPUBOIUTH MPUMEPHI BKJIaJJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYKAIOLIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM KU3HU
i obecriedeHnss 0€30MacHOCTH IpU 00pallleHur ¢ IpubopaMu U TEXHUYECKUMHU
yCTPOMCTBAaMH, JUIsl COXPAHEHUS 3/I0POBBS U COOJIOJEHUSI HOPM IKOJIOTHUYECKOTO
MOBEJICHUS B OKPYKAKOLIEH Cpee;

paboTaTh B TIpYyIIE€ C BBINOJHEHUEM pA3IUYHBIX COLMAIBHBIX pOJIEH,
IUIAHUPOBaTh paboOTy TpPyNIbl, pPaLHMOHAIBHO PpaCHpelessITh OO0sI3aHHOCTU U
IUIAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYyalHUsAX, aJ€KBaTHO OLICHHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE paCCMaTPUBAEMOM TPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaunvecTBo yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3/1e/ioB U TeM ungposbie
Ne n/m P Kontpoasnbie | IlpakTuyeckne (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
Paznen 1. PU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
1.1 ®du3uka 1 METOAbI HAYYHOI'O MIO3HAHUS 2 bubmmorexa [IOK
) a Y https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 2
Paznen 2. MEXAHUKA
bu6nmoreka [JOK
2.1 Kunemaruia > https://m.edsoo.ru/7f41bf72
bu6morexa [JOK
2.2 Humanka / https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
23 3aKOHBI COXPAaHEHHS B MEXaHUKE 6 1 1 htns:/m_edsoo ru/ 7641 T2
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 9 1 bubnuorexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuoreka [{OK
3:2 OcHoBbI TepMOAMHAMHIH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHbIE COCTOSIHHS BELLIECTBA. 5 bubnuoreka [IOK

da3oBuIe Mepexoabl

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



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

Uroro no pazaeny

24

Paszpnen 4. JIEKTPOINHAMUKA

bu6mmoreka [{OK
4.1 JrekTpocTaTHKa 10 https://m.edsoo.ru/7f41b£72
[TocTostHHBIN NEKTpUYECKUN TOK. TOKH B bu6nuoreka [JOK
4.2 12
PA3JIMYHBIX Cpenax https://m.edsoo.ru/7f41bf72
Wroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB 110 [TIPOT'PAMME 68



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

11 KIIACC

KoanuyectBo 4yacos DJICKTPOHHBIE
HauMeHnoBaHue pa3iesioB H TeM (uudposbie)
Ne n/m P Konrtpoabnbie | IlpakTudyeckue p
NPorpamMmslI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pazpnen 1. JIEKTPOIUHAMUKA
11 MaruutHoe nose. JIeKTpOMarHuTHas 1 1 3 bubnnorexa [IOK
) WHAYKLIUA https://m.edsoo.ru/7f41¢97¢
Uroro no pazaeny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
21 MexaHu4ecKHue U JIEKTPOMArHuTHbIE 9 1 bubmuorexa [{OK
' KoJieOaHMsI https://m.edsoo.ru/7f41¢97¢
MexaHudecKkue 1 31eKTPOMArHUTHBIE bubnnoreka [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97¢
bubnnoreka IHOK
2. 1
3 Onixa 0 3 https://m.edsoo.ru/7f41c97¢c
Uroro no pazaeny 24

Pazzen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCHUTEJLHOCTH

31 OCHOBBI crielMaIbHON TEOPUU 4 | bubnuorexa [{OK
’ OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97¢
Uroro no pazaeny 4
Paznen 4. KBAHTOBASI ®U3UKA
. bubmuoreka [{OK
4.1 C) 6
JICMCHTBL KBAHTOBOM OTTHICH https://m.edsoo.ru/7f41c97¢



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

bu6mmoreka [JOK

42 4
Crpoenne atomMa https://m.edsoo.ru/7f41¢97¢
bu6nunorexa [JOK
4.3 A 5
TOMHOE€ SJIpO https://m.edsoo.ru/7f41¢97¢
Hroro no pazaeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DneMEeHThI aCTPOHOMHH U aCTPOQU3UKH 7 bubmorexa [IOK
https://m.edsoo.ru/7f41c97¢

Uroro no pazaeny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 O6o01maroiee MOBTOPEHUE 4 ﬁ;fg;i?:;igg}i 41697
Uroro no pazaeny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IIJTIAHUPOBAHHUE

10 KJIACC
KoaunvecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoxa Konrpoasnsbie | IlpakTnyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThbI padoThI
pecypcebl
| ®usuka — Hayka o npupojae. Hayuneie | bubnuotexa [JOK
METOBI [IO3HAHUS OKPYIKAIOIIEro MUpa https://m.edsoo.ru/ff0c32e2
Ponb 1 MecTo (pusuku B popMUpPOBaHUU
2 COBPEMEHHOU HAy4YHOW KapTHHBI MUpPA, B 1 bubmorexa [JOK
p . y P Up ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOMN JEATENBHOCTHU JIIOeH
Mexanndeckoe nBuxkeHHe. OTHOCUTEIBHOCTh
3 MEXaHU4EeCKOTO ABMxkeHus. [lepemernienune 1 bubmmorexa [TOK
- Hep ’ https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOpEHHUE
4 PaBHOMEpHOE IPAMOIMHENHOE NBUKECHHE 1 bubnnotexa LIOK
P p https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE MIPSAMOJIMHEITHOE 1 bu6muoteka [{IOK
JBHKCHUE https://m.edsoo.ru/ff0c372¢
6 CBobOogHOE nazieHne. Y CKOpeHue | bubnuotexa [JOK
CcBOOOIHOTO ITaECHUS https://m.edsoo.ru/ff0c39cc
7 Kpuonuneiinoe nsnxenue. [[BuxeHnue | bub6muoreka [IOK
MaTEpUAIIbHON TOYKH TI0 OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
[Ipunnun otHOCUTENBEHOCTH [ anmuest.
8 WnepunanbHble cucTeMbl oTcyeTa. [lepBbiii 1 bubmmorexa LOK
pi S P https://m.edsoo.ru/ff0c3be8
3akoH HeroToHa
9 Macca tena. Cuna. [IpuHnun cynepno3unuu 1 bubnmoreka [JOK

cui. Bropoit 3akoH HerotoHa juist

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c32e2

MaTCpHaHBHOﬁ TOYKH

10 Tperuii 3akoH HeroTOHA 1719 MaTepHaIbHBIX bubnuorexa [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3aKkoH BCeMUpHOTO Tsrotenus. Cuia bu6muoteka [IOK
TsDKeCTH. IlepBas KocMHUYeCKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
but6mmoreka [JOK
12 Cuna ynpyrocrtu. 3akoH 'yka. Bec tena
yrpy Y https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduunent tpenus. Cuna
13 COIPOTHUBIICHUS TIPU ABUKCHHUH TEJIA B bubmmorexa [IOK
P P https://m.edsoo.ru/ff0c3{76
KUJKOCTHU WIN ra3e
[ToctynarenpHOE U BpallaTenbHOE ABUKECHUE
14 a0COJIIOTHO TBEPIOTO Tesla. MOMEHT CHIIHI. bubnuotexa [JOK
[1ne4o cunbl. YcnoBus paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
HNMnynec MaTepuabHONW TOYKHU, CUCTEMBI
15 MaTepuaibHbIX ToueK. VIMIynbe cuibl. 3aKoH bu6mmoreka [IOK
COXpaHEHUs UMITyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBIKCHHE
Pa6ora u mourHocTh cuibl. Kunernueckas
16 SHEPTHUs MaTepuaibHOil Touku. Teopema 00 bubmmorexa LOK
p p o p https://m.edsoo.ru/ff0c4502
U3MEHEHUU KHHETHYECKON SHEPIUU
[TorenumansHas sHeprusd. [loreHnuanbHas
17 SHEPTuUs YIpyro aehopMUpOBaHHOM bu6nuorexa [IOK
npy>xuHbl. [loTeHIManpHas sHeprus tena https://m.edsoo.ru/ff0c461a
BOJIN3U TIOBEPXHOCTH 3eMITU
[ToreHuManbHbIE U HETOTCHIIUAIBHBIEC CUJIBI.
t t bubmuoreka [JOK
18 Cas13b pabOTHI HEMOTEHIHATBLHBIX CHII C

W3MEHEHHEM MEXaHUYECKOM OHCPIUn

https://m.edsoo.ru/ff0c478¢c



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3be8

CUCTEMBI Tell. 3aKOH COXPaHEHUs
MEXaHHYECKON SHEPTUr

19

JlabopaTtopHas pabota «McciaenoBanue cBsizu
paboThI CHITBI C U3BMEHEHHEM MEXaHHYECKOU
DHEPI'UH TeJla Ha IIPUMEPE PaCTHKEHU
PE3MHOBOTO KI'yTa

20

Kontpoinbnas padota no teme «Knunemaruka.
Junamuka. 3aKOHBI COXpaHEHUS B
MEXaHUKE»

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TOJI0KEHUSI MOJIEKYJIISIPHO-
KWHETHYECKOH TeoprH. bpoyHOoBCcKoe
nswkenue. Auddyszus

but6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

XapaxkTep JBUKECHUS U B3aUMOJICUCTBUSA
YacTuIl BeniecTBa. Moienu CTpoeHust Ta3os,
JKAJIKOCTEN U TBEPIBIX TEIl

23

Macca monekyn. KonnuecTBo BeniecTsa.
[TocTostnuas ABoraapo

24

TemnoBoe paBHOBecue. Temneparypa u e€
n3Mmepenue. lllkana remneparyp Llenbcus

25

HUneanpubnii ra3 B MKT. OcHoBHOE
ypaBHenue MKT

but6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TemMrepaTypa Kak Mepa cpeiHen
KHHETUIECKOMN OHEPTUU ABHUKCHUA MOJICKYII.
YpaBuenne MeHnneneena-Kianelipona

bubnuoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akon JlansToHa. I'a30BBIC 3aKOHBI

28

Jlaboparopnas pabdota «lccrnenoanue
3aBUCHMOCTH MEX]y IapameTpaMu
COCTOSTHUSI Pa3peKEHHOTO Ta3a



https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4b74

I/I30np0ueccm B nJC€aJIbHOM ra3c u ux

but6mmoreka [JOK

29
rpadguveckoe mpeICTaBIeHNE https://m.edsoo.ru/ff0c570e
BryTpeHHss dHEeprus TepMOAUHAMUYECKON
30 CHCTEMBI M CTIOCOOBI €€ N3MCHCHHUSI. bubmuoreka [JOK
KonnuectBo temnotel u padota. BHyTpeHHss https://m.edsoo0.ru/ff0c5952
SHEPTHsI OJJHOATOMHOTO UJIeaTbHOTO Ta3a
31 Bunael Terionepenauu bubmorexa [JOK
A peA https://m.edsoo.ru/ff0c5¢36
VY nenpHas TEIUIOEMKOCTH BEIIECTRA.
32 KonnuecTBo TEMnOTHI MpH TEIIIONEpeIayde brbmmorexa LOK
. p peaace. https://m.edsoo.ru/ff0c5¢36
AnabaTHBIN MPOIECC
13 [lepBrlii 3aKOH TEPMOAUHAMUKH U €TI0 bubmmorexa [IOK
INpUMEHEHUE K U30IIPOoLEcCaM https://m.edsoo.ru/ff0cSefc
34 HeobpaTtuMocTs Ipo1ieccoB B MPUPOJIE. bubmuoreka [JOK
Bropoii 3ak0H TepMOJIUMHAMUKHA https://m.edsoo.ru/ff0c6230
35 [Tpunnmn gevicteus u K11/ TermmoBoi but6mmoreka [IOK
MAaIIIUHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITJ
37 DKOJOTHYECKHEe MPOOIeMbl TETNIOHEPTETUKH
18 O6o6mmaromuit ypok « MonekysipHas bu6mmoreka [{JOK
¢uznka. OCHOBBI TEPMOAMHAMUKID) https://m.edsoo.ru/ff0c6938
KonTponbnas pabota mo Teme
39 «MonekymnsapHas ¢puzuka. OCHOBBI bubmorexa [TOK
yp ' https://m.edsoo.ru/ff0c6a50
TEPMOJIMHAMUKI»
40 [TapooOpa3oBaHue U KOHIACHCAITHSI. bu6muoteka [IOK
Ucnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
41 AOcooTHas 1 OTHOCUTEIIbHAS BIIAXKHOCTD bubmuoreka [JOK



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c570e

BO3Tyxa. HachIeHHBIH map

https://m.edsoo.ru/ff0c64d8

Teépnoe Teno. Kpucramnmyeckue u
amop(HBIC Terna. AHU30TPOIHS CBOWCTB

bu6mmoreka [IOK

42
KpUCTAIUIOB. JKUAKHE KPUCTAIIIBI. https://m.edsoo.ru/ff0c6510
CoBpemeHHbIe MaTepHalbl
13 [InaBnenue u kpucramuzanus. Y genbHas bubnmoreka [JOK
TeruioTa miuasieHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bubmuoreka [JOK
44 YpaBHEHHE TEIJIOBOTO OaslaHca
P https://m edsoo.ru/ff0c6820
45 DneKkTpu3aIus Tei. DIEKTPUIECKUH 3apsi. bubnuorexa [JOK
JIBa BHJ1a 2IEKTPUUECKUX 3aPsI0B https://m.edsoo.ru/ff0c6bec
[TpoBOAHMKH, TUAIEKTPUKU U
46 ncf)n MIPOBOJHUKHU 3aK(I:H COXpaHECHUS bubmorexa [JOK
YHPOBOA ' p https://m.edsoo.ru/ff0c6bce
ANEKTPUIECKOTO 3apsaa
47 B3aunmopeiictBue 3apsanoB. 3axkon Kyona. bubnuorexa [JOK
To4euHblid JIEKTPUUECKUI 3apsi]l https://m.edsoo.ru/ff0c6ce4
Hanpsok€HHOCTB 2JIEKTPUUYECKOTO OIS,
48 [IpuHIIMI CynEeprO3UIINY AIEKTPUUECKUX bubmorexa HOK
P vII ynep H . P https://m.edsoo.ru/ff0c6df2
noJsiel. Jlnaum HanpsHKEHHOCTH
49 Pabota cui anekTpocTaTuueckoro moJisi. bu6mmotexa [IOK
ITorennuan. Pa3HOCTh TOTEHIINAIIOB https://m.edsoo.ru/ff0c6f00
[TpoBOAHMKH U TUINIEKTPUKHU B
50 Z-)JIpeKT OCTaTUYECKOM HT;)IjIe Bubmmorexa I[IOK
P ' https://m.edsoo.ru/ff0c7018
JusnexTpuueckasi IPOHUIIAEMOCTD
but6mmoreka [JOK
51 OnekTpoémMkocTh. KoHaencaro
P A p https://m.edsoo.ru/ff0c7126
57 DNEKTPOEMKOCTD IIOCKOT0 KOHJIEHCATOPA. bu6mmoreka [IOK

DHeprus 3apsyKEHHOTO KOHJIEHCATOpa

https://m.edsoo.ru/ff0c72¢0
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https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c64d8

53

JlaGopaTtopHas pabora "M3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa"

54

[IpuHIMI NEWCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMMPOBAIBHOTO amnmapara,
CTPYHWHOTO MPUHTEPA. DJIEKTPOCTATUUECKAS
3amuTa. 3a3eMJICHUE DIICKTPOITPHUOOPOB

55

DNEeKTpUYECKUH TOK, YCIOBUS €r0
cymectBoBanus. [locrosunbiit Tok. Cuna
toka. Hanpsikenne. ConpoTuBienue. 3aKoH
OmMa 151 yyacTka Lenu

56

[TocnenoBarenbHOE, MapaIeNbHOE,
CMEIIaHHOE COEIMHEHHE IPOBOIHUKOB.
JlaGopatopHas pabora «M3yueHue
CMEIIaHHOTO COEIMHEHUSI PE3UCTOPOBY

but6mmoreka [JOK
https://m.edsoo.ru/ff0c7410

57

PaboTa ¥ MOLITHOCTH JEKTPHUECKOTO TOKA.
3axoH Jxoyis-JIeHna

but6mmoreka [{OK
https://m.edsoo.ru/ff0c7838

58

3akon Oma 115 TIOJTHOM (3aMKHYTOM )

3J'ICKTpH‘I€CKOI>i OeIIu. KOpOTKOG 3aMBIKaHHC.

JlabGopaTtopHnas pabora «M3mepenne I1C
UCTOYHHKA TOKA U €r0 BHYTPEHHETO
COIIPOTHBIICHHSD

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs TPOBOIUMOCTD TBEPIBIX
METaJIOB. 3aBUCUMOCTh CONPOTUBIICHUS
METaJJIOB OT TEMIIEPATYPHI.
CBepXIpoBOIUMOCTh

60

OnekTpuyeckuil Tok B Bakyyme. CBoicTBa
AJIEKTPOHHBIX ITyYKOB

61

HOJ'IyrIpOBOIIHI/IKI/I, UX COOCTBEHHAs U

bubnuoreka [JOK



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

npUMecHasi IpoBoAUMOCTh. CBoiicTBa p—n-
nepexoja. [loxynpoBogHIKOBBIE TPHOOPHI

https://m.edsoo.ru/ff0c84ae

DNEeKTpUYECKUN TOK B pacTBOpPax U

pacIiaBax 3JIEKTPOJIMTOB. bubnmoreka [JOK
62 1
DIEeKTPOIUTUYECKAs TUCCOLIAAIIHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIEeKTPUYECKUMA TOK B rasax.
. . bubnuorexa [JOK
63 CaMocCTOsITeNBHBIN U HECAMOCTOS TEIHHBIN 1
https://m.edsoo.ru/ff0c84ae
pazpsaa. Moinnus. [1nazma
DneKTpuYecKre MpruOOphI U YCTPOMCTBA U UX
64 1| aKTTIqucxoe I IEMGHSHI/IC };I Ie)usl/ma 1 bubmorexa [JOK
P p P https://m.edsoo.ru/ff0c86fc
TEXHUKU 0€30MaCHOCTH
. bubmuoreka [JOK
65 O06o0maromuii ypok «JIeKTPOIUHAMUKAY 1 hits://m.edsoo. ru/f0c88be
KonTponbhas padbora no teme
66 «Qnexrpocratuka. [TocrosHHBIN | bubmuoteka [IOK
AIEKTPUUECKUH TOK. TOKM B pa3MuHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PesepHbIii ypok. KonTponsHas padota mo 1 bubnmoreka [JOK
TeMe "DneKkTpoanHaMuka" https://m.edsoo.ru/ff0c8c56
68 PesepBHbIii ypok. O60061maomui ypox o 1 bubnuotexa [JOK
temam 10 knacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KIIACC

KoanuyectBo 4yacos DJICKTPOHHBIE
Ne uudgposbie
Tema ypoxa Konrpousnsbie | IlpakTnyeckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoTbl
pecypchl

[TocTosiHHBIE MATHUTHI U UX

1 B3auMoieiicTBue. MarautHoe noJie. Bekrop 1 bubnnorexa [JOK
MarHUTHOW UHAYKUWUH. JINHUM MarHUTHOU https://m.edsoo.ru/ff0c9778
WHIYKIIAN
MarsuTHoe 110j1€ IPOBOJHUKA C TOKOM. Bu6 OK

. nonnoTexa
2 OmneIT Opcrena. Bzaumoneiicraue 1 A
https://m.edsoo.ru/ff0c98fe

IIPOBOJAHHUKOB C TOKOM

3 Jlaboparophas pabota «3yueHue | 1 bub6nuoreka [IOK
MAarHuTHOIO I1OJI KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS1 HA POBOJHUK C

4 tokoM. Cuna Amrmiepa. Jlaboparopnas pabota 1 ) bubnuorexa [JOK
«HMccnenoBanue NeUCTBUS MOCTOSTHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM»
JleficTBME MarHuTHOTO IMOJIS Ha Eu6 OK

nonnoTexa
5 JBIKYIIYIOCS 3apsKeHHYH0 yacTuiy. Crna 1 httos://m.ed 1 ——
pS://M.Cds00.1u C

Jlopenna. Pabora cuinbl Jlopenna
DOnexktpomarHuTHas HHAYKIMS. [loTok

6 BEKTOpa MarHuTHOM uHAyKuuu. IJ1C |
MHIYKIUU. 3aKOH 3JIEKTPOMarHuTHOU
nHaykuun Papanes

7 JlabopaTtopHas pabota «MccnenoBanue 1 1 bubnnorexa [JOK

SIBJIICHUS BHCKTpOMaFHHTHOﬁ HHIOYKIOWUH

https://m.edsoo.ru/ff0cal 50



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c98fe
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NHIyKTUBHOCTD. SIBIICHHE CAMOMH Ty KIIUH.
OJIC caMOMHAYKIMUA. DHEPTIUS MATHUTHOTO
MOJISI KATYLIKH C TOKOM. DJIEKTPOMarHuTHOE
rnoJje

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue yCcTporuCTBa U UX IPUMEHEHHUE:
IIOCTOSIHHBIE MAarHUTBI, 3JICKTPOMAarHuThI,
AJIEKTPOJBUTATENb, YCKOPUTEIN
DJIEMEHTApHBIX YaCTULl, UHAYKLINOHHAS I1€Yb

10

O06o0matomuii ypok « MarHuTHOE TOJIE.
BHGKTpOMaFHI/ITHaSI HHIOYKIOUS»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

Kontponbhas pabota no reme «MaraHutHoe
noJie. DNEeKTPOMArHUTHAS MHTyKITUSD)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CBo0OOIHBIE MEXaHUYECKHE KOJIeOaHusl.
["apMonnyeckue KosebaHusl. Y paBHEHUE
rapMoHHUYECKUX Konebanwuii. [IpeBpaiieHue
SHEPrUu

bu6nmnorexa [JOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTtopHas paborta «MccnenoBanue
3aBUCUMOCTH TIEPHOJIa MAJIBIX KOJIeOaHMiA
T'py3a Ha HUTU OT AJIMHBI HUTHU U MAaCChbL
rpy3a»

14

Koneb6arenbheiii koHTYp. CBOOOIHBIE
AIIEKTPOMAarHUTHBIC KOJICOaHUs B HICaTbHOM
KOJIeOATEeIbHOM KOHTYpE. AHAJIOTUS MEXKILY
MCXaHNMYCCKUMU U IJICKTPOMArHUTHBIMU
KoJIe0aHUSAMU

bubmuoreka [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPrUH B UJICATHHOM KOJIe0aTeTbHOM
KOHTYpe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4
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Hpe,I[CTaBJIeHI/Ie 0 3aTyXarmux KOJIEOAHHSX.
BBIHy}KI[CHHBIC MeXaHNJeCKHe KoJieOaHus.

bu6mmoreka [IOK

16
Pe3onanc. Beinyxnennsie https://m.edsoo.ru/ff0cbb86
AIIEKTPOMATrHUTHBIE KOJIeOaHUs
[Tepemennblil Tok. CuHYCOUAANBHBIN
17 MEPEMEHHBIN TOK. MOITHOCTh EPEMEHHOTO bubmuorexa [JOK
TOKa. AMIUTUTYTHOE U JEHUCTBYIOIIEE https://m.edsoo.ru/ff0cbd34
3HAUEHUE CUJIbI TOKA U HATIPSKEHUS
13 Tpauchopmarop. [TponsBoacTBo, iepenava u
noTpedIeHUE SNEKTPHUSCKON YSHEPTHH
VY CTpOoHCTBO 1 MPaKTUYECKOE TPUMEHEHUE
19 AJIIEKTPUUECKOTO 3BOHKA, FeHepaTopa bubmorexa HOK
p > patop https://m.edsoo.ru/ff0cc324
MEPEMEHHOT0 TOKA, JINHUW 3JIeKTponepeaady
DKOJIOTHYECKUE PUCKU TTPH MPOU3BOJICTBE
20 anekTposHepruu. KynbTypa ncnoiab30BaHust
AJIEKTPOIHEPTHUH B TIOBCETHEBHOM JKU3HU
Mexanuueckue BOJIHBI, yCIOBUS
)1 pacnpoctpanenus. [lepuon. CkopocTthb bu6nuorexa [IOK
pacpoOCTpaHEHU U AJIMHA BOJHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunbie 1 MPOOIBHBIE BOJHBI
” 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTbH 3BYKA. bubnnorexa [JOK
BeicoTa Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
” DJIEKTPOMarHuTHBIE BOJHBI, UX CBOMCTBA U bubnnorexa [JOK
ckopocTsb. [lIkana 351eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [IpuHIUMIIBI pagUOCBS3HU U TEJIEBUICHHUS.
PazButme cpeacts cBs3u. Pagnonokanus
bubnnorexa [JOK
25 KonTponbnas pabota «KonebaHus 1 BOJTHBDY 1

https://m.edsoo.ru/ff0cc6f8
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[TpsimonMHEeHOE pacpoCTpaHeHHE CBETa B

26 oHOpOoIHOM cpene. ToOUueUHBI NCTOYHHK Bubmorexa LIOK
P pene. https://m.edsoo.ru/ff0cd350
ceera. JIyu cera
OTtpaxkeHnue cBeTa. 3aKOHbI OTPAKEHUS
27 cgera. [locTpoeHne n306pakeHuil B IIIOCKOM bubmmorexa [JOK
' P P https://m.edsoo.ru/ff0cd4e0
3epkaie
[Ipenomnenue cera. [loaHOE BHYTpEHHEE
28 otpaxkenue. [IpenenbHbIN yroa mIoJIHOTo bubmorexa HOK
P P y https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPAXKECHUS
29 JlaGopaTtopHas pabota «M3mepenue bubnnorexa [JOK
[OKAa3aTess MPEIOMIICHUs CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzsl. [locTpoeHne n300pakeHuil B JIHH3E.
30 dopMysia TOHKOM JIUH3BL. Y BEJIMUYCHHUE bubmorera [JOK
pMy ’ https://m.edsoo.ru/ff0cddle
JIUH3BI
31 JlaboparopHas pabota «lccnenoBanue
CBOWCTB M300paXKCHUH B IMH3AX»
Hucnepcus ceera. Clo>kHBINA COCTaB OEJIOTO
32 ceera. L[Ber. JlabopaTopHas pabota
«Habnronenue qucrnepcuu cBeTa
13 Wutepdepenuus ceeta. Audpaxnms ceera. bubnnorexa [JOK
JudpakiuonHas pemeTka https://m.edsoo.ru/ff0ced22
34 [TonepedyHOCTh CBETOBBIX BOJIH. bubmmoreka [JOK
[onspuszanus ceera https://m.edsoo.ru/ff0cf02e
35 Onruyeckne mpuOOphl M YCTPOMCTBA U
YCJIOBHS UX 0€30MaCHOTO MPUMEHEHUS
["paHUIIBI TPUMEHUMOCTH KJIACCUYECKOU
. bubnuorexa [JOK
36 MexaHukd. [locTynarel ciennanbHONU TEOpUU

OTHOCHUTCIBbHOCTHU

https://m.edsoo.ru/ffOcf862
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OTHOCHUTENHLHOCTD OIHOBPEMCHHOCTH.

bu6mmoreka [JOK

37
3aMeIJIeHne BPEMEHU U COKpPAIICHUE JUTUHBI https://m.edsoo.ru/ff0cfa42
DHeprusi ¥ UMIYJIbC PEASITUBUCTCKOM
38 yacTuilsl. CBSA3b MAcCChl C SHEPTHUEH U bubmorexa LIOK
1Bt p https://m.edsoo.ru/ff0cfc68
UMITYJILCOM. DHEPTHUs MOKOS
39 Konrponsnas padora «OnTtrka. OCHOBBI bubnnorexa [JOK
CIIELUAJIbHOM TEOPUU OTHOCUTEIILHOCTH https://m.edsoo.ru/ff0cf610
40 ®oronsl. ®opmyina [Inanka. JHeprus u bubnuoreka [IOK
HUMITYJIBC (POTOHA https://m.edsoo.ru/ff0cfel16
A1 OTtkpsiTHE U HccnenoBanue Gorodddekra. bubnnorexa [JOK
OmnbiTel A. I'. CroneroBa https://m.edsoo.ru/ff0cffc4
3akonHsl Pororddexra. YpaBHeHUE
42 3171HIJJTeI(7II)Ha nq:bcboma(p(gema «Kpachnas bubmorexa LIOK
a - (BP https://m.edsoo.ru/ff0d015e
rpanuna» Gortordpdexra
43 Hasnenue ceera. OnbiTel [1. H. JIeOenena. bu6mmoreka [IOK
XUMHAYECKOE IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHUYeCcKue yCTpONCTBA U IPAKTUIECKOE
44 npuMeHeHue: (OTOANEMEHT, POTONATUHK,
COJIHEUHas OaTapesi, CBETOIUO]]
45 Pemenue 3ama4 mo reme « 1E€MEHTHI bu6mmoreka [JOK
KBAHTOBOW ONTHKW» https://m.edsoo.ru/ff0d0302
Mopens atoma Tomcona. OnbIThI
46 Pesepdopaa no paccesHuro a-4actu Bubmiorexa LIOK
PLOPA p e https://m.edsoo.ru/ff0d091a
IInanerapHas Mmonenb aToMa
bubmuoreka [JOK
47 IToctynate!r bopa
y p https://m.edsoo.ru/ff0dOafa
48 W3nyuenue u normioieHne GOTOHOB MPH bub6nuoreka [IOK

NIEPEX0JI€ ATOMA C OJJHOTO YPOBHS SHEPTHU

https://m.edsoo.ru/ff0dOafa
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Ha Jpyroil. Buasl criekTpos

49

BosmoBrle cBolicTBa yacTuil. BoJHEI 11e
bpoiina. KopmyckyisipHO-BOJHOBOM
nyanu3M. CIIOHTAaHHOE M BBIHYKJACHHOE
W3JIyYEHUE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PATHMOAKTUBHOCTH. OTIBITHI
Pesepdopaa o onpenenennio cocraBa
PaarOaKTUBHOTO U3JTYUCHUA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CsoiicTBa anbda-, 6era-, raMmma-u3JI1y4eHHUs.
Brnusinue pagnoakTUBHOCTH Ha KUBBIC
OpTraHU3MBbI

52

OTkpbITHE IPOTOHA U HEWTpOHA. M30TOIBI.
Anbda-pacniaz. DNeKTPOHHBIN U
NO3UTPOHHBIN OeTa-pacnaj. ['amma-
U3IIy4ECHHE

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3M HYKJIOHOB B sifipe. SnepHble
peakuuu. SAnepueiit peaktop. [Ipodrnemsr,
MIEPCIEKTHUBBI, YKOJIOTUYECKNE ACIIEKThI
AJIEPHOU SHEPreTUKN

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTulibl. OTKpBITHE
no3uTpoHa. MeToabl HaOIoIeHUS U
PETUCTPALINN JIEMEHTAPHBIX YaCTHIL.
Kpyrisiit cron «DyHaaMeHTanbHbIe
B3anMoeiicTBus. ENMHCTBO (hm3nyecKoit
KapTHHBI MUPa»

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bup 38é3nH0T0 HeOa. Co3Be3nus, spKue
3BE3/1bI, TUIAHETHI, UX BUMMOE JIBUKCHUE.
Conneynas cucrema
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56

Comune. ComaeyHast akTUBHOCTE. McTOUHUK
sHepruu CoJiHIA U 3BE3]T

57

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKHU.
3BE3/bI IIIaBHOM IIOCIIE0BATEILHOCTH.
BuyTpennee crpoenue 38371, CoBpeMeHHBIC
MIPEJICTABJICHUS O TIPOUCXOXKICHUH H
spomroiri CosHIa U 3BE3]

58

Muneunsiii Ilyte — Hama 'anakTuka.
[Tonoxenue n neuxxenue ConHua B
I'amaktuke. ['anmaktuku. YEpHbIE IBIPHI B
AIpax rajlaKTUK

59

Bcenennas. Paz6eranue ranaktuk. Teopust
bonbuoro B3psiBa. PeIMKTOBOE N3IyUYEHHE.
MeraranakTuka

60

Heperiennbie npo0i1eMbl aCTPOHOMHUH

61

KontponbHas pabora «D1eMeHThI
ACTPOHOMHU U aCTPOPHUIUKI»

62

Ob6o6maromuit ypok. Ponb ¢pusuku u
aCTPOHOMHUHU B D3KOHOMHUYECKOM,
TEXHOJIOTUYECKOM, COLIMAIbHOM M ATHYECKOM
cdepax AeITeTbHOCTH YeTIOBeKa

63

O6o06matomuii ypok. Pois u mecTo Gpusnuku
1 aCTPOHOMHUHU B COBPEMEHHOM HAyUYHOU
KapTUHE MHpa

64

O6o6matomuii ypok. Pons pusudeckoit
TEOpHH B (POPMHUPOBAHUY TIPEICTABICHUH O
¢buznyecKoil KapTuHE MUpa

65

O6o6mmarmuii ypok. Mecto gusudeckoit




KapTHHBI MUpPa B 00IIEM sy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPEICTABICHUM O
npupoje

PesepBHbIil ypok. MarHutHoe noiie.

66 DNeKTpOMarHuTHasl HHAYKIHS 1
67 PesepBHbIii ypok. OnTrka. OCHOBEI )
CIEMAIBHON TEOpUU OTHOCUTEIBHOCTH
68 Pesepnrbiii ypok. KBantoBas usuka. ) bubnnorexa [JOK
DJIeMEHTHI aCTPOHOMUU U acTPOPU3UKU https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET



