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HOACHUMTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOrO0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUN M TPeOOBAHMI K pe3ysbTaTam
OCBOCHHMsI OCHOBHOH 00pa3oBaTeIbHON Mporpammsbl, npeactaBieHHbIXx B PI'OC
COQO, a Takxke ¢ yuéroMm denepaibHON pabodeil MporpaMMbl BOCIHTAHHS H
KOHILIETIIUMA TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu denepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBaTeIbHbIE TPOrPAMMBI.

ConmepxaHue mporpaMmbl 10 (U3MKE HANpaBlI€HO HAa (OpPMUPOBaHUE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHnu ux ¢u3uke Ha 0a30BOM YPOBHE HAa OCHOBE CHCTEMHO-ACSATEIbHOCTHOIO
noaxona. Ilporpamma no ¢usmuke coorBerctByer TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTam
OoOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMH MpeamMeTraMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM HU3YUYEHHs] (U3UKU HA YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTarpeJMEeTHbIC, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Tporpamma no (pu3mke BKIIOYAET:

e IUIAHUPYEMBIE Pe3ybTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE TIPEIMETHBIE PE3YyJIbTAThl IO roJjaM 00yUEHUS;

e cojlepkaHue yueOHoro npeamera « Pu3nka» Mo rojgam o0yuyeHHsl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CyIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpy:xaromiem mupe. HIKoabHBIN Kypc PU3HKN — CUCTEMOOOpa3yOIni
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, IOCKOJIbKY (PU3MYECKHE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHBHOE
npUMeHeHne (U3WYECKUX 3HAHWM  ONpeneNseT Xapakrep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIyYEHUS HOBBIX MAaTepHalOB C 3aJlaHHBIMU CBOMCTBAMU M APYTHX.
N3ydyenne ¢u3MKM BHOCHUT OCHOBHOW BKJaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHUpa OOydYarommxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
HAyYHBIA METOJI TO3HAHUS TPY BHITIOJIHEHUN UMHU YY€OHBIX UCCIIEIOBaHUM.

B ocHoBy kypca ¢u3WKu Ji1 ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOKEH pAd UACH, KOTOpble MOXHO paccMaTpuBaTh Kak MPUHIUIBI €ro
MTOCTPOCHMUS.



Hoes yenocmunocmu. B COOTBETCTBUU C HEH KypcC SBISIETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOUAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3UKHU.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3Mku
0o0benMHEH BOKpPYr (¢u3sndeckux Teopuil. Bemymum B Kypce sBIseTCS
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE W
noJIe.

Hoes eymanumapuzayuu. E€ peanuzanus NpenosiaraeéT HCIOJIb30BAHHUE
TYMaHUTapHOTO TOTEHIMaNa (HU3MUYECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢u3uKkn Cc pa3BUTHEM OOIIECTBa, a Takke C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TTpoOIeMamu.

Hoess  npuxnaonou  uanpaenennocmu. Kypc ¢usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peamuszyercss TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
CoJlepKaHMs, TOCBAIIEHHBIX OKOJOTMYECKUM TMpoljeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TaKkXe OO0CYX IACHHS
po0JIeM pallMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOIIEro
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PUZUYECKON TEOPUHU, POJIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
NPUHIUIIOB B  COBPEMEHHBIX TMPEACTABICHUSIX O TMPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOPHH, JJIsl OMUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MPOIIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3UKU peau3yeTcsl Mpexie
BCEr0 3a CUET OpraHU3allid IKCIEPUMEHTAIBHOU NESITEIbHOCTH O00YYaroIInuXCsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpBIE B MIporpamme 1o (usnke oObeIMHEHBI B OOMIMN CIIMCOK YUYCHHMYECKUX
paKkTUYECKUX padoT. BeiaeneHne B yKa3aHHOM MepeyHe J1adopaTopHbIX pador,
IPOBOJUMBIX JJIE KOHTPOJS M  OLIEHKH, OCYIIECTBISAETCS Yy4YaCTHUKaAMU
o0pa3oBaTeIBLHOIO TMpollecca MCXOJsd M3 OCOOCHHOCTEH IIJIaHUPOBAaHUSI U
ocHalleHus kabunera ¢Qusuku. Ilpu >TOoM oOecreunBaercs OBJIAJACHHE
OOy4aronMMHUCS YMEHUSIMU TPOBOIAUTH KOCBEHHBIE M3MEPEHUs, HUCCIEeIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB IO MPOBEPKE
MPEIJIOKEHHBIX TUITOTES.

bonbiioe BHUMaHHWE YJIENAETCS PENICHUIO PACUYETHBIX U KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacu€THBIX 3a/1a4 TPUOPUTETOM SIBJISIIOTCS 3aJayd C SIBHO
3aJlaHHOMN (DU3UYIECKON MOJIEIBIO, TTO3BOJISIONINE IPUMEHSITh N3YUEHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO paszjeia Kypca, TaK W UHTErpHUpYs 3HAHUS U3
pa3HbIX pa3nenoB. /(s KayecTBEHHBIX 3a/1a4 NIPUOPUTETOM SIBISIOTCS 3a/laHUs Ha



OOBbsICHEHHE TPOTEKaHUsl (PU3MUYECKUX SIBICHUW M MPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyrolue BbhIOOpa (DHU3MYECKON MOAENU g CUTYyallMH MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY oOOecledeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY HAa YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3YYaThCsl B YCIOBHSIX
IpPEeIMETHOrO0 KaOWHeTa (PM3HKM WIA B YCJIOBHUSX HMHTETPHUPOBAHHOIO KaOWHETa
MIPEAMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHere (Qu3MKM HOMKHO OBITH
HE0OX0aMMOe J1TabopaTopHOE OO0OpYAOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHUUYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyAoBaHHE (OpPMHpPYETCS B COOTBETCTBHM C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHEYMBaeT IOCTAaHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JIEMOHCTpAlui s
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOILIECCOB, OMIUPUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlaGopatopHoe o00OpyJIOBaHME [JII YYEHUYECKUX MPAKTUUYECKUX padoT
dbopMupyercss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0OOECIedrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JByX oOydJamomuxcs. TemaTHueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUSI JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
HU3MEPUTEILHBIX CUCTEM B BUJIE [IU(PPOBBIX J1A0OPATOPHUIA.

OCHOBHBIMM LEJIIMHU U3y4Y€HUS PU3UKHU B 00LIEM 00pPa30BAHUU SBIISIFOTCS:

e (opmupoBaHue wuHTEpeca M CTpEMJICHUS OOY4YaIOIIMXCA K HAyYHOMY
U3YYEHUIO TPUPOJIbI, PAa3BUTUE HMX HHTEIUICKTYyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]Ie TTO3HAHUS U (opMUpOBaHUE
MCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opMupoBaHME HAYYHOTO MHPOBO33PECHHS KaK pe3yibTaTa HU3YYCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (QopmupoBanue yMeHUH OOBSCHATH SBICHHUS C HCIOJb30BAHHEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBanue mpeacTaBICHUNW O poONMHM (PU3UKHU IS Pa3BHTHS JIPYTHUX
CCTECTBEHHBIX HAayK, TCXHUKH U TEXHOJIOTHH.

JlocTrxeHne 3TUX Ienei 00ecrednBaeTCsl pElIeHHeM CIEeIyIOINX 3a71ad B

npoIiecce u3yueHus Kypca (U3uKy Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus:

e TMpHOOpETEHHE CHUCTEMBI 3HaAHUU 00 o0mux (bU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHSIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO (PU3UKY, DJJIEKTPOJMHAMUKY, KBAaHTOBYI0 (HU3UKY W
AJIEMEHTHI acTPOPHU3UKH;



e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OoObsiCHeHUS (PU3MYECKUX SBICHUU B MpUPOAEC U IS TNPUHATHUSA
MPaKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJIaHHOMN
bu3MYecKo MOMAENBIO, 3aJad, MOAPa3yMEBAIOIINX CAMOCTOSTEIHLHOE
co3ganue GU3NIECKOW MOJCIH, aJIcKBAaTHON yCIOBHSM 3aJ1a4H;

e TOHWMaHWC (UBUYECKUX OCHOB W TIPHUHITUIOB JEHCTBHUS TEXHUYECKUX
YCTPOWCTB M TEXHOJOTHYCCKUX MPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO
cpeay,

e OBJIAJICHHUE METOJIAMH CaMOCTOSITEILHOTO TUIAHUPOBAHUS U TPOBEICHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIN3a W HHTEpIpeTanuu UHGOpMAaINH,
OTIpEJICIICHHS IOCTOBEPHOCTH MOJIYYEHHOTO Pe3yJIbTaTa;

e CO3JIaHHE YCJIOBHM NJIsi Pa3BUTHS YMEHHI MPOEKTHO-HUCCIEA0BATEIbCKOM,
TBOPYECKOU JIeATEIbHOCTH.

Ha wuzydenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus orBojuTcs 136 yacos: B 10 kinacce — 68 yacos (2 4aca B HeleN0), B
11 kmacce — 68 yacos (2 Jaca B HEJCIIO).

[Ipenmaraemeiii B mporpamMme 10 (U3HMKE TMepedeHb JIAOOPATOPHBIX M
MPAKTUYECKUX pPabOT SABISIETCS PEKOMEHIIOBAHHBIM, YYHUTENb JEIaeT BBIOOP
NpoOBeNCHMUsI JTa0OPaTOPHBIX PabOT M OMBITOB C YYETOM HWHIWBHIYATbHBIX
O0COOEHHOCTEHN 00yJaroNuXCsl.



COJEPKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOTO MO3HAHUS

®dusrka — Hayka o mnpupone. HayuHble MeTOABI NO3HAHUSA OKPYIKAOIIETO
mupa. Ponp JKkcnepuMeHTa W TEOpUM B IIPOLIECCE ITO3HAHUSA IIPUPOABI.
OKCIepUMEHT B (PU3HKeE.

MonenupoBanue ¢Gu3NYECKUX SBJICHUM M TporieccoB. HaydHble TUIIOTE3HI.
dusznveckre 3aKOHbI U TEOPHUH. |'paHHIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u MecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHpA, B PAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W 1IU(GPOBBIE H3MEPUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema otcu€ra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHUE MaTepuaJbHOW TOUYKH, HUX TMPOEKIMM Ha OCU CHUCTEMBbI KOOpJWHAT.
CroxeHune nepeMeleHU U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSIMOJMHENHHOE IBIkKeHue. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoOoaHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuHeintHoe  aBvKEHHE. [IBMKEHHE  MAaTepUAIBHOM TOYKH IO
OKPYHOCTH C ITOCTOSSHHOM 10 MOJAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopoctk. [lepuon u wactora obparmienus. LleHTpocTpeMHUTEIbHOE YCKOPEHHUE.

TexHuyeckne yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WILTIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUSL.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenne ABWKEHHS Teja, OPOIICHHOTO TOJA YIJoM K TOPU3OHTY H
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOHOTO MaIeHHUS.

Hamnpapnenue CKOpOCTH P ABUKEHUU 110 OKPYKHOCTH.



Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHnre COOTHOLIEHUSI MEXAY MYTSIMHU, MPOUJACHHBIMU TEJIOM 3a
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHnne nBUKEHUs IapyKa B BI3KOU JKUJIKOCTH.

W3yuenune nBUKEHUS Tena, OPOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproTOHA.
HNHepunalibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro tsaroreHus. Cuia Tsbkectd. llepBasg kocMmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (1mokosi, CkoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpOoTUBIICHUS MPH IBUKEHUU TEJIA B )KUJKOCTHU WJIU Ta3e.

[TocTtynarenbHOE U BpalaTelbHOE JBMKEHUE aOCOMIOTHO TBEPAOTO Tea.

MOMEHT CHIIBI OTHOCUTENIBHO OCH BpaumieHus. llnewo cumibl. YcnoBug
pPaBHOBECHUS TBEPIOIO TEJIA.

TexHn4eckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHUE: MOAIIMITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHeHHE MacC B3aUMOICHCTBYIOIINX TEI.

Bropoii 3akoH HerotoHa.

N3mepenue cuil.

CroxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AeOpMaliui.

HesecomocTe. Bec Tena npu yCKOpEHHOM MOAbEME U TIAJICHUN.

CpaBHEHME CUJT TPEHUS TTIOKOSI, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomul

N3ydenne nBuxeHust Opycka 1Mo HaKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CUJI YOPYTOCTH, BOZHUKAIOUIUX B MPYXKUHE U
PE3UHOBOM 00pasIie, OT ux AehopMaIiuH.

HUccnenoBanne yciaoBHM PABHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIl[CHUS.

Tema 3. 3axonvl coxpanenus 6 Mexanuke



NMinynbc MatepuaibHOM TOUYKHM (Tela), CHUCTEMbl MaTEpPHAbHBIX TOYEK.
NMnysibc cUIbl U1 U3MEHEHHE HMITYJIbCA TENa. 3aKOH COXPAHEHUS WMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBL.

Kunernueckass 3Heprusi MarepuanbHOW TOuku. Teopema 00 W3MEHEHUH
KUHETUYECKOU SHEPTUMU.

[TorennumanbHas SHEprusl. [TorenumanbHas SHEprus YIIPYTO
nedopMupoBaHHOW  TpykwHBL.  [loTeHIManpHas SHEpPrUs  Tela  BOJIU3U
MOBEPXHOCTU 3EMIIU.

[loTeHunanbHble W HENOTEHUHUANbHble  Cuibl.  CBsi3b  pabOTHI
HEMOTEHUHUAIBHBIX CUJ C W3MEHEHUEM MEXAHUYECKOW DSHEPIUM CUCTEMBI TEIN.
3aKOH COXpAaHEHUSI MEXAHUYECKON SHEPTHHU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHndeckue yCTpOWCTBA U IPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MIPYKUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoa MOTEHIMATBHON YHEPTUUA B KHHETUYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3yuyenue aOCOJMIOTHO HEYNPYTroro yjaapa ¢ MOMOLIBIO JBYX OJWHAKOBBIX
HUTSHBIX MAsSTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKON SHEPIuu
TeJIa Ha IPUMEPE PACTSIKEHUSI PE3UHOBOTO KI'yTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. Juddysua. Xapaktep ABUKEHUS WU
B3aUMOJECUCTBUS YacTULl BellecTBa. MoJenu CTpOEHHUsI ra3oB, XUJIKOCTEU W
TBEPJBIX TEJI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3Mepsl MoJiekyl. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TermioBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
[enbcus.

Mogens upeanbHoro raza. (OCHOBHOE YpaBHEHME  MOJEKYJISIPHO-
KMHETUYECKOM TEOpUM HJACabHOTO Ta3za. AOCOJIOTHas TeMmmepaTypa Kak Mmepa
CpeaHe KWHETHMYECKOW SHEPruM TEIUIOBOTO ABMXKEHUs dvacTtull rasza. lllkama
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHne Menneneepa—Kianenpona.
3akon JlanbToHa. M30mponiecchl B UACATBHOM ra3e ¢ MOCTOSTHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpencTaBlieHHe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.



TexHuyeckrue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OpTaHUYECKUX COECTUHEHUN.

OmnbITel 110 MU Py3un KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnBbITHI, JTIOKa3bIBAIOIIINE CYILLIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aIMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIasi IPUPOY AABIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUTIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS HACAIBHOTO rasa,
U30ITPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BbEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEKy TapaMEeTPaMH COCTOSTHUSL Pa3peKEHHOr0
rasa.

Tema 2. Ocnogvl mepmoouHamuxu

TepmoauHamMuueckass cucrema. BHYTpeHHSs SHEpPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHeHus. KonnuectBo TemnoTsl U padota. BHyTpeHHss
HEpPrus  OAHOATOMHOTO  WJACAJIbHOrO  ra3a.  Buael  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTydeHHE. Y IeJIbHas TEIIOEMKOCTh BEILECTBA.
KonnuecTBo TEIIOTH pH TEIIONEPEaAYeE.

[Tonsitue 006 ammabatHom mpouecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJMHAMUKH K m3ompoueccaMm. ['paduueckas
WHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTh mpoiieccoB B MPUpPO/IE.

TeruoBple  mamuHbl.  [IpUHOUNBL ~ JEWCTBHS — TEIUIOBBIX — MAIIMH.
[IpeoOpazoBanusi ’HEpPrUM B TEIUIOBBIX MamuHax. KosdduiuueHT mnosie3Horo
nerictBus TemioBod mamuHbl. [{ukn KapHo u ero kodpduumMeHT MOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIeMbl TEIUIOIHEPTETUKH.

TexHuyeckue YCTpOHCTBA M TMPAKTUYECKOE MPUMEHEHHWE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIHHUK, KOHAUITUOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEM HSHEpPrHM Teja TMPU COBEPIICHUH PAOOTHI: BBUIET
npoOku u3 OyTBUIKM TIOJ JIEWCTBHEM CXKATOrO0 BO3MyXa, HarpeBaHue ddupa B
JaTyHHOU TpyOKe myTEéM TpeHUs (BUICOEMOHCTpALIHS).

M3MeHeHne BHYTpEHHEN SHEPIUM (TeEMIIEpaTypbl) TeIa MpH TeIuionepeaaye.

OneiT MO anuabaTHOMY pAaCIIUPEHHIO0 BO3ayxa (OMBIT C BO3AYHIHBIM
OTHUBOM).
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Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CTOPaHHUs, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenne yaenbHoN TEIIIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanun eewyecmea. Dazoevie nepexoont

[TapooOpa3oBanue u KoHmeHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HachlmeHHbIA map. YAelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KATIEHUSI OT JABJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdusie Tena. AHA30TPONHS CBOWCTB
kpuctaiuioB. Kuakne xpuctaimubel. CoBpemeHHblE Marepuanbl. [lmaBienue u
KpUcTayuM3anus. Y aefibHas TerioTa miasieHus. Cyonumarusi.

VYpaBHeHME TEII0BOTO OanaHca.

TexHuyeckne yCTpOCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU IMOJTYUYECHHS] COBPEMEHHBIX MaTEpHalOB, B
TOM YHUCJIE HAHOMATE€pPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBOMCTBA HACBIIICHHBIX TapOB.

Kunenue npu nmoHW>KEHHOM JIaBJICHUH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HabGnrogenue HarpeBaHus U MJIaBJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepeHre 0OTHOCUTENbHOM BIaKHOCTH BO3/1yXa.

Pa3znen 4. JaekTpoanHamMuka

Tema 1. Inexkmpocmamuxa

OnekTpu3auus Tel. OJEKTpUYecKHil 3apsia. J(Ba Buaa BIEKTPUUYECKUX
3apsinoB. [IpOBOJMHUKHM, OUANEKTPUKU W TOJYNPOBOAHUKHU. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3IeKTPUYECKU 3apsia.
OnekTpuueckoe 1mojie. Hanpsok€HHOCTh  3nekTpuueckoro mojs.  [IpunHiun
CYIEPHO3ULAN DIIEKTPUUYECKUX TMOJIEN. JIMHUM HANpsiKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  anektpocratudeckoro  mosist.  Ilorennuman.  Pa3HocThb
MOTEeHIMANOB. [IpOBOAHWMKM W JOMANEKTPUKA B BJIEKTPOCTATUYECKOM MOJIE.
JndiiexkTpruyeckas IpOHULIAEMOCTb.

DnekTpoéMkocTh. KongeHncatop. DIeKTpPOEMKOCTh IIJIOCKOTO KOHJEHCATOpa.
DHeprus 3apsSKEHHOT0 KOHIEHCATopa.

TexHn4eckrue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOIL,
AJIEKTPOMETP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHHE JJIEKTPOIPHUOOPOB,
KOHJIEHCATOp, KOMMMPOBAJIBHBIN anmnapar, CTpyHHbBINA IPUHTED.

Llemoncmpayuu
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YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

B3anmoelicTBuE HadIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTuueckas 3amuTa.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.

3aBUCUMOCTh  JJICKTPOEMKOCTH IUIOCKOIO KOHJIEHCATopa OT IUIOIIaaH
IJIACTUH, PACCTOSHUS MEXKIAY HUMH U JUAJICKTPUIECKOW NPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOopA.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3Mepenue 31eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannbstii 31ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DNEeKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpspxkenue. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE COIMPOTUBICHUE. Y IEIBHOE COMNPOTHUBIICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapaLICIIBHOE, CMEIIAHHOE COCTMHEHNE MPOBOTHUKOB.

Pabora nanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIAsl CHJia U BHYTPEHHEE CONMPOTUBIICHUE HCTOYHMKA TOKA.
3akoH Oma i1 OTHOM (3aMKHYTOM) 3JIeKTpuyeckoi 1enu. KopoTkoe 3aMmbIKaHue.

DJIEKTpOHHAasT  OPOBOAMMOCTh  TBEPABIX  METANIOB.  3aBUCUMOCTH
COIIPOTHUBIICHUS METAJJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCT.

DNEeKTpUYECKUd TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX ITyYKOB.

[TonynpoBOHUKH. CobOcTBeHHas u pUMecHast MPOBOJAUMOCTh
noJIynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoaHUKOBBIE TPUOOPHI.

DONeKTpUYecKuidi TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DNEeKTpOIUTHYECKas: AUCCOUALNS. DIEKTPOIH3.

DJIeKTpUUeCKU TOK B Ta3zax. CaMOCTOATENbHBIH M HECAaMOCTOATEIbHBIN
pazpsa. Monunus. [1nazma.

TexHu4eckrue YCTpPOWCTBA W MPAKTUUYECKOE MPUMEHEHHUE: aMIIepMETp,
BOJBTMETP, PEOCTAaT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIC TTPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBINA JAUO/I,
TEPMUCTOPBI U (OTOPE3UCTOPHI, MOTYIIPOBOTHUKOBBIN JAMO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne cuiibl TOKa U HaIPSHKEHMUS.

3aBUCHUMOCTh COMPOTUBIICHUS WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

CMeniaHHOE COeIMHEHUE TPOBOJHUKOB.

[Ipsmoe wu3MepeHue dIeKTpOABWKYIIEW cuiibl. KopoTkoe 3amMblkaHue
rajJjbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO COMTPOTUBIICHUS.
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3aBUCHUMOCTh CONPOTUBJICHUS METANIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTH AJIEKTPOIUTOB.

HckpoBoit pa3psii ¥ MpOBOJMMOCTh BO3yXa.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii saxcnepumenm, nabopamopmuvie pabomul

N3yueHne cMenaHHOro COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILEH CHIIbI UCTOYHHMKA TOKA U €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaOGmronenue smexkTposusa.

Me:xknpeameTHble CBSI3H

Nzyuenue xkypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocCyIIecTBIsIETCS C
y4€TOM COJEpKATEIbHBIX MEXIPEIMETHBIX CBSI3€W € KypcaMM MaTeMaTUKH,
OMOJIOTMH, XMMHH, Teorpaduu U TEXHOJIOTUH.

Meowcnpeomemnvle nousimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAay4HbId (hakT, runores3a, (Qpuanuueckas BeIMUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0osia, uxX rpaMku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX NMPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEMIOBOE PABHOBECHE),
AIEKTPUUECKHUE SIBJICHUS B AKUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEIIECTBa, MOJISIpPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TeJ, KUIKOCTEH M
ra3oB, JJICKTPUYECKHE CBOWCTBA METAJIOB, JJIEKTPOJMTHYECKAsl IUCCOLMALNA,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE JBHKEHUH C HCHOJIb30BAHUEM MEXaHH3MOB,
y4€T TpeHUs: B TEXHHUKE, MOAIIUIHUKH, HCIOJb30BAHUE 3aKOHA COXpPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JPYyTUE), JIBUraTeb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHAUIIMOHEP, TEXHOJIOTUH
MOJIyYEHUs] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOpPOB,
KCEpOKC, CTpYHHBIH MPUHTED, AJIIEKTPOHArpEeBATEIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raTbBAHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMHUKAa
Tema 3. Maznummnoe nojie. I1eKmMpOMAZHUMHAA UHOYKYUA
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ITocTtosnHple  MarHuThl.  B3aumMojeiicTBHE  NOCTOSHHBIX  MarHUTOB.
MarautHoe mone. Bektop MarHuTHOM wuWHAyKuuu. [IpuHUMn cynepno3uiuu
MarHUTHBIX MoJiek. JIMHMKM MarHuTHOM WHAYKUWU. KapThHa JMHUA MarHUTHOMU
WHIYKIWAH MOJISI TOCTOSIHHBIX MarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa JIMHUN WHIYKUWAH
MAarHUTHOT'O TOJISL JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBLIEBOTO
MPOBOJAHUKA, KaTyIIKh ¢ TOKOM. OnbIT OpcTena. BzanmoaeiicTBre NpOBOIHUKOB €
TOKOM.

Cunia Amniepa, €€ MOyJib U HalpaBJICHUE.

Cuna Jlopenua, e€ MOysib M HanpaBJIeHUE. [[BHKEHUE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJTHOM MarHuTHOM Mojie. PaGoTa cuisl Jloperna.

SIBneHne HIEKTPOMArHUTHOM WHAYKUHMH. [IOTOK BEKTOpa MAarHUTHOM
MHAYKIAHW. OJIEKTPOABIKYIIAs Cuila HWHAYKIUM. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Papajes.

BuxpeBoe nsiekTpuyeckoe IMoje. DJCKTPOABWKYILIAs CHIa HHAYKIHUM B
MMPOBOJAHUKE, IBMIKYILIEMCS MMOCTYNATEILHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTh. fIBJIEHHME CAMOMHIYKIWU. OICKTPOABWIKYILIAS  CHJIA
CaMOMHIYKIIHH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudecknue yCTpOMCTBA W MPAKTUYECKOE TMPUMEHEHUE: MOCTOSHHbBIC
MArHUThI, BJEKTPOMATHUTHI, SJIEKTPOJABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHUI], UHIYKIITMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MAarHUTHBIM TIOJIEM.

JIMHUY MHIYKIIMY MAarHATHOTO TIOJISI.

B3aumopencTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

Jenctue cuibl JIopeH1ia Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME PIIEKTPOMArHUTHON UHYKIMH.

ITpasuno Jlenua.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHJIBI MHAYKIHUH OT CKOPOCTH WU3MEHEHUSA
MarHuTHOTO ITOTOKA.

SIBeHME CAaMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomol

N3y4yeHne MarHuTHOTO MOJIsl KATYIKH C TOKOM.

HccnenoBanne AeUCTBUSA NOCTOSSHHOTO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JICKTPOMAarHUTHON MHIYKIWH.

Pa3nea 5. KoJsie0anus 1 BOJIHBI
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Tema 1. MexanuuecKkue u 31eKmMpOMAZHUNIHbIE KOJ1€OAHUSA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KoJeOaHUS.
["apMmonunyeckue konedanus. [lepuon, vacrora, amrumryga u ($aza KoseOaHUU.
[Ipy>KMHHBIN MasATHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosneOanuii. [IpeBpaiienue sHeprun Mpu rapMOHNYECKUX KOJICOaHHSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
UJCaTbHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTUS MEXIYy MEXaHUYECKUMHU U
AIIEKTPOMAarHUTHbIMU Konebanusimu. Dopmyna TomcoHa. 3aKOH COXpaHEHUS
DHEPrUU B UJEATBHOM KOJIEOATEIbHOM KOHTYDE.

[IpencraBnenne o 3aryxaroux KojieOaHUsX. BbIHYKIE€HHbIE MEXaHUYECKHE
Kojebanus. Pezonanc. BeIHYK/IeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMUs.

[lepemennbiii TOK. CHHYCOMJAIbHBIM NEPEMEHHbIA TOK. MOIIHOCTD
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsKEHMUS.

Tpancdopmarop. [IpousBoacTBo, nepeaadya U MOTPEOICHUE DICKTPUUECKOM
SHEPIruM. JKOJIOTUYECKHE PUCKHU IPU MPOU3BOJCTBE AEKTpodHeprun. KynbTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B IOBCETHEBHOM KU3HHU.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE INPHUMEHEHHUE: DIICKTPUYECKHUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUU IJIEKTpONEpeEaay.

Jlemoncmpayuu

UccnenoBanre mnapaMeTpoB KoJieOAaTeIbHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTeMaTUYECKUI MasTHUK).

Halmronenue 3atyxaromux KojaeOaHu.

HccnenoBanrie CBOMCTB BBIHY X ICHHBIX KOJIEOAHU.

Hab6mronenne pe3onanca.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuunorpaMMsl (3aBUCHMOCTH CUJIbI TOKA U HAMPSKEHUSI OT BPEMEHU) ISt
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHaHC mnpu MOCIENOBATEIIBHOM COEAMHEHUU PpPE3UCTOpa, KATYIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens THHUYM DIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbomul

HccnenoBanre 3aBUCUMOCTH TMEpUOa MajbIX KoJeOaHUIl Tpy3a HA HUTH OT
JUTMHBI HUTH U MacChl Ipy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENH W3 IOCJIEN0BATENBHO
COEIMHEHHBIX KOHJIEHCATOPA, KAaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaZHUMHbLE B0JIHbL

Mexannueckue BOJHBI, ycioBusi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyiKHA BOJHBI. I[lomepeyHble W MPOAOJBHBIE BOJIHBL.
HNuTtepdepentus u nudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.
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DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3IIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BekropoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHUE, MPEJIOMIICHUE, Mospu3anus, audpakimus,
unTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3JI€KTPOMAarHUTHBIX BOJIH. [IprMeHEHnEe 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguoCBs3U U TeneBUAcHUA. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOUIEH CPEIbI.

TexHuyeckue yCTPOWCTBA M IIPAKTUYECKOE IPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas AWArHOCTMKA B TEXHUKE W MEIHLMHE, panap,
paauonpuEéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neun.

Jlemoncmpayuu

OOpazoBaHue U pacpOCTPaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KoneOmromieecs Te10 Kak HCTOUHUK 3BYKa.

Habmroienue oTpakeHus U NpeioMIICHHUSI MEXaHUUECKHUX BOJIH.

Habmroienue nareppepeHnu u 1udpakium MEXaHnYeCKUX BOJIH.

3BYKOBOW pE30HAHC.

Habnrogenue cBsI3u TPOMKOCTH 3BYKa WM BBICOTHI TOHA C aMIUIUTYAOW H
YacTOTOM KOJIEOAHHUIA.

HccnenoBanne  CBOMCTB  JJIEKTPOMAarHWTHBIX — BOJIH: OTpPaKEHHE,
IpesioMJIeHUE, MoJIsspu3auus, Judpakuns, UHTephepeHIIHs.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmMonnHENHHOE pacpoCTpaHEHUE CBETa B
OJHOPOJHOM cpene. JIyd cBera. ToUEUYHBIM HCTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI OTpakeHus cBeTa. [locTpoeHue n3oOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Tpenomiienue cBeTa. 3aKOHBI ITPEIOMIIEHUS cBeTa. AOCONIOTHBIN MOKa3aTelb
npenoMiieHus. I[lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbpIl yros IOJIHOTO
BHYTPEHHETO OTPAYKEHMUS.

Hucnepcus cBera. CnoxHbli coctaB Oenoro cseta. Lger.

ColOuparomue U pacceuBaromide JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosiHuE W ONTUYECKas cuila TOHKOM JuH3bl. [locTpoeHue nzoOpaxeHuil B
coOuparolux U paccerBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelUYEHUE,
JlaBaeMOoe€ JIMH30H.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKONU ONTUKH.

BonnoBass ontuka. Wurepdepeniuss cBera. KorepeHTHbIE HCTOYHMKH.
VYcnoBus HaOMIOJEHUS MaKCUMYMOB M MHUHUMYMOB B HHTep(hEpEeHIHOHHON
KapTHHE OT JIBYX CHH(a3HBIX KOTEPEHTHBIX HICTOYHHUKOB.

Hudpakuus cBera. JudpakuuonHas peméTka. YCIoBUE HaOIIOACHUS
IJIABHBIX ~MAakKCHMyMOB TIpM  [aJE€HUM MOHOXPOMAaTHYECKOIO CBE€Ta Ha
TU(PAKIIMOHHYIO PEIMIETKY.
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[Tonspuzarus ceera.

TexHuueckue yCTpONCTBa M MPAKTHUYECKOE NPUMEHEHHE: OYKH, JIyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapar, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OITHKA, TUPPAKITUOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssMONIMHEWHOE pPACHpPOCTPAHEHUE, OTPAKEHHE W IIPEIOMJIEHUE CBETA.
OnTtuyeckre mpudOpBHI.

[TonHOEe BHyTpeHHEE OTpakeHre. Mozellb CBETOBOJA.

HccnenoBanue cBONCTB N300pakeHU B JIMH3AX.

Mopenu MuKpocKona, TeJIeCKona.

Hab6mronenune natepdepeHnm cBera.

Hab6monenune nudpakium ceera.

HabGmronenue nucnepcuu cBera.

[TonydeHne cuekTpa ¢ MOMOUIBIO PU3MBI.

[Toyyenue cexTpa ¢ MOMOIIbIO JUGPAKIUOHHON PEIETKY.

Hab6nronenue nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabomul

N3mepeHne nokasaTesns MpeJoMIIEHUs CTEKIIA.

HccnenoBanrie CBONCTB U300paKEHUH B JTMH3aX.

HaGmronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI ClIeIHAJIBbHOM TEOPUU OTHOCUTEIbHOCTH

['panuubl  TPUMEHMMOCTH  KJIaCCMYECKOM  MexaHuku.  [locTtynatsl
CIIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, IPUHIIUI OTHOCUTEIBHOCTH DUHILITEHHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHH U COKpAICHUE
JUTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl € DHEPruel U UMITYJIbCOM PEISTUBUCTCKOW YaCTHUIIbI. DHEPTHS
ITOKOS.

Paznen 7. KBantoBas pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3Hepru (OTOHA C €r0 YACTOTOM. DHEprus
U UMITyJIbC (POTOHA.

OTtkpeiThe 1 uccieaopanue poroddpdexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dboroaddexra. YpaBHenue DiiHmTeiHa 11 porodrddekxra. «KpacHas rpaHuia
dboTtoaddexra.

Jasnenue ceera. OnwiTel I1. H. JIeOenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHudeckue yCTpONCTBA W MPAKTHUECKOE TNPUMEHEHHE: (OTOIIEMEHT,
dboTomaTYNK, CoTHEUHAs1 OaTapesi, CBETOIUO/I.
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Jlemoncmpayuu
®doTo3(ddeKT Ha YCTaHOBKE C [IMHKOBOM IJIACTHHOM.
HccnenoBanne 3akoHOB BHEMIHETO (GoToddhdeKTa.
Cseroauo.
Conneunas Oatapes.
Tema 2. Cmpoenue amoma
Mopnens atoma Tomcona. OmbiTel Pe3epdopra mo paccessHUIO 0 -YaCTHIL.
[lmanerapnas mogmens aroma. llocrtynater bopa. U3nydyenue u morjonieHue
($OTOHOB TpU TEpexoAe aroMa C OAHOTO YPOBHS SHEPTUU Ha Jpyrou. Bujel
cneKTpoB. CIIEKTp YPOBHEW dHEPTUU aTOMa BOJIOPOIA.
BosHoBbIe cBolicTBa yacTull. BonHsl ne bpoiinsa. KopnyckynsipHo-BOIHOBO#M
JTyaJiu3M.
CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHUE.
TexHudeckue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUYEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul
Habnrogenue TMHeHYaToro cCnekTpa.
Tema 3. Amommnoe a0po
OKCIEpUMEHTBI, TOKA3bIBAIOIINE CJIOKHOCTh CTpOoeHHs siapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuo  cocTaBa
paanoakTUBHOTO u3nydeHus. CoiictBa anbda-, Oera-, ramMMa-u3ITy4deHHUs.
Binsinue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tomnsl.
Anbda-pacnan. OJIEKTPOHHBI W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlyyeHue. 3aKOH pPaJuoOaKTUBHOTO pacraja.
DHeprus CBA3U HYKJIOHOB B sjipe. Saepubie cuibl. Jlepekt Macchl sapa.
SnepHble peakuuu. JleneHue u CUHTES sIep.
SAnepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoGnembl W TEPCHEKTUBBI
AJIEPHOM DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SHEPTETUKH.
DiieMeHTapHble YacTUIlbl. OTKPBITUE TO3UTPOHA.
MeTonpl HAOMIOICHUS ¥ PETUCTPALINN SJIEMEHTAPHBIX YaCTHII.
dyHIaMeHTalbHbIE B3auMOJIeHCTBUA. EAMHCTBO u3nueckol KapTUHBI MUDA.
TexHn4ecKkre yCTpOMCTBA U MPAKTUUECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Bunbcona, simepHbIit peakTop, aToMHast 0omoa.
Llemoncmpayuu
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Cu€TYrK MOHU3UPYIOIINX YACTHII.
Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul
HccnenoBanre TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

Pazgea 8. JieMeHTBI ACTPOHOMHUY M ACTPOPU3MKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bé3gHOoro HeOa. Co3Be3mus, SpKue 3BE3MBI, IUIAHETHI, UX BUIUMOC
JIBUKECHHUE.

ConHeuHas cucrema.

Cosnne. ConHeuHast akTUBHOCThb. Mctounuk sHeprunm ConHUa M 3BE3I.
3BE31BI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(HMarpaMma «CIEKTPAJIbHBIM KJIacC —
CBETHUMOCTBY». 3BE3/Ibl TJIAaBHOM IOCIENOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM IOCJIEAOBATEIIbHOCTU. BHyTpeHHee cTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mineunbiii IlyTe — Hama I'amaktuka. Ilonmoxenuwe u aBwxkeHue CosHIA B
[Namaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbl. YEpHBIE ABIPHI B sSApax
raJaKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Pazberanue rajiakTuk.
Teopus bonpmoro B3peiBa. PEnTuKTOBOE M3TydEHHUE.

Macmrabnas ctpyktypa Beenennoid. MeTaranakTuka.

Hepeménnple mpoosieMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus

Hab6mronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITHIOTEPHBIX
MPWIOKEHUN I ONPEeNIeHUs MOJ0XKEHUsI HEeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CeBEepHOro NOoayapus U ipKUe 3BE31bI.

Hab6mronenus B Teneckon JlyHsl, mianet, Maeuynoro Ilyru.

O6o0maromiee MOBTOPEHUE

Ponpr ¢u3uku uW acTpOHOMHUHM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIMAJIBHON M ATHYECKOU c(hepax nesTeTbHOCTH YeIOBEKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTHHE MHPA, POJIb PU3NUECKOU TEOPHUH
B (opMHUpOBaHMM MpEACTABICHUNW O (PU3MUECKON KapTUHE MHpa, MECTO
(bU3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUM O NIPUPOJIE.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢usnku 0a30Boro ypoBHsa B 11 kiacce ocylecTBIsiETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
Ounonoruu, XMMHUM, reorpaduu U TEXHOJIOTHH.

Meoicnpeomemnvle nouwsimusi, CBSI3aHHBbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, TumoTe3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOJICHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEIb, U3MEpPEHHE.



19

Mamemamuxa: pemIeHHWE CHUCTEMbl YPABHEHUH, TPUTOHOMETPUYECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUT'OHOMETPHUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIUU HA OCH KOOPAMHAT, CIOKEHHE BEKTOPOB,
MIPOM3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, MPU3HAKK TMOJ00MUS TPEyTrOJbHUKOB,
OTIpeJIeIICHNE TUIONIAIN TFIOCKUX PUTYp B 00bhEMa TelL.

buonocusn: »nextpuyeckue SBICHUS B KUBOWM MpUpPOJZE, KoJieOaTelbHbIC
JBUKEHHS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOU MPUPOAE, NCUCTBUE
paanaly Ha )KUBbIC OPTaHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTAILUIAYECKASI CTPYKTypa TBEPIBIX
TeJ, MEXaHU3Mbl OOpa30BaHUA KPUCTALIUYECKOM PEMIETKHA, CHEKTPAIbHBIN
aHaIus3.

l'eoepaghusi:  MarHuTHBIC TIOMIOCA 3€MJIM, 3aJIeKU MATHHTHBIX — PY/I,
dhoToCchEMKa 3eMHOM MMOBEPXHOCTH, MPEJICKa3aHUE 3eMIICTPSCCHHIA.

Texnonocua: JNVMHWUW DJEKTpPOIIEpeaay, TEHEpPaATop IEPEMEHHOIO TOKa,
AJICKTPOJIBUTATENIb, WHAYKIMOHHAS II€4b, pajap, PaauONpPUEMHHUK, TEJIEBHU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
COJIHEYHas Oarapes.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBI 110
POU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHU A

OcBoenue yueOHOro mnpenmera «®Pu3nMKay HA YPOBHE CpPEIHEro OOIero
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIINUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTATOB.

JINYHOCTHBIE PE3YJIbTATBHI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUSI YUeOHOro npeaMera «Pu3nKa» T0IKHBI
OTpaXXaThb TOTOBHOCTh M CIOCOOHOCTh OOy4YarolUXCs PYKOBOACTBOBATHCS
c(hOpMUPOBAaHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAIUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaiv3alliid OCHOBHBIX HaIpaBJICHUI
BOCIIUTATENIBHON ESITENBLHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YUAIOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO NIESTEIBHOCTh B MHTEpPECAX TIPa)KIaHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aMMOJICMCTBOBATH C COLIMATIbHBIMU HHCTUTYTaMH B COOTBETCTBHH C
ux (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApHOHN U BOJIOHTEPCKOMN AEATETLHOCTH;

2) IAaTPMOTHYECKOT0 BOCTINTAHMS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOUIEHHWE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHUKEHUSAM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSCh HAa MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHHE K MUPY, BKJIFOYasi SCTETUKY HaydYHOTO TBOPUYECTBA,
NpUCYILIEro (pU3nYecKoil HayKe;

5) TpyA0BOro BOCIIUTAHUSI:
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UHTEpPEC K Pa3IUYHBIM cdepaMm npodhecCHoHANbHONU AESTEIBHOCTU, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCO3HAHHBINA BHIOOP
Oynyiiel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIEC TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTH K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(GU3MKYN Ha MIPOTSKEHUH BCEH KU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTDh JKOJIOTUYECKON KYJNbTYpPbI, OCO3HAHHE TJI00aIBHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJTAHUPOBAHKUE U OCYIIECTBJICHUE JIEMCTBUIM B OKPYKAIOIIEH Cpelle Ha OCHOBE
3HAHUSA LEJIed YyCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA;

pacUIMpEHHE OMNbITAa JEATEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (QU3HKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHUS:

C()OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GPU3NUECKON HAYKH;

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B IIpOLECCE
u3ydeHus: (QU3MKA  OCYLIECTBISATh IPOEKTHYID M HCCIEIOBATEIbCKYIO
NEeSATEIbHOCTh MHIUBUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

IMo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE J1eiiCTBHUS
ba3oBble Jijornueckue AeMcTBUA:
CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTpENENATh e ACSITCIBHOCTH, 3aJaBaTh IapaMeTpbl M KPUTEPUU HX
JIOCTHIKCHHUS,
BBISBJIATh 3aKOHOMEPHOCTHM M TPOTHUBOPEYHS B  pacCMaTpHUBAEMBbIX
bu3YeCcKuX SIBICHUSIX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJIEMBbI ¢ YU4ETOM aHaIM3a UMEIOITUXCS
MaTepHaTbHBIX M HEMAaTePUATIBLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbBHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IIEJISIM, OIICHUBATh PUCKH TOCIICICTBUI ACATCILHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCIOBHSAX  PEaJbHOTO,
BUPTYAJIBHOT'O 1 KOMOMHHUPOBAaHHOTO B3aMMO/ICHCTBHSI,
pa3BUBATh KPEaTHBHOE MBIIICHNE TIPH PEIICHNN KU3HCHHBIX MPOOJICM.
Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.
BJIAJCTh HAyYHOW TEPMHUHOJIOTHEH, KIFOUCBBIMH TOHATHAMH M METOJIAMH
bu3nUecKoil HayKH;
BJIAJICTh HaBBIKAMHU y4e€OHO-HCCIIEIOBATEIHCKON M MPOEKTHOMN NESITEIbHOCTH
B o0yactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
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METO/IOB pelIeHusl 3ajiay (U3MYECKOr0o COJIepKaHUsl, TPUMEHEHHUIO Pa3IUYHBIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUAAMH JEATEIBHOCTH IO TMIOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEpHpETalud, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISIBIIATH TMPUIUHHO-CIICACTBEHHBIC CBSI3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIIeHUs, HaXOAUTh apTYMEHTHI IJIs JT0Ka3aTeIhCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh TApaMETPhl K KPUTEPUHU PEIICHHUSI;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJE PEIICHHUS 3a7addl  pPe3yJIbTaThI,
KPUTUYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIC 3a7ayll B 00pa30oBaTEIbLHOM
NEeSATEIbHOCTH, B TOM YKCIIE TIPU U3yYeHUH (PU3UKH;

JIaBaTh OIIEHKY HOBBIM CUTYallUSIM, OIEHUBATH MPUOOPETEHHBIH OIIBIT;

yMETh TMEPEeHOCUTh 3HaHUA 10 (U3MKe B MPAKTUYECKYIO 0O0JACTh
KU3HEIEITeIbHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTeH;

BEIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHATIBHBIC TOAXOBI U PEIICHMUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOITyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.
Pa6ora ¢ unpopmaunmeii:

BJIAJICTh HABBIKAMHU TIOJMydeHHUS WH(POpMaAIuu (U3MYECKOTO COACPKAHUS U3
WCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIHLHO OCYIIECTBISATh TIOWCK, aHAJH3,
CUCTEMATHU3AIMI0 W HWHTEPIIPETAINI0O MHPOPMAIMKM PAa3IUYHBIX BHIOB W (HOpM
MPE/ICTABIICHNUS,

OIICHUBATh JJOCTOBEPHOCTHh HHPOPMAIIUH;

UCIIOJIb30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUIA B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3a1ad ¢ CcoOMIOJIcHHEeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, pecypcocOepeKeHHsi, TPABOBBIX U  OTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCTbl (PU3MYECKOrO COACpPX AHUS B Pa3IUYHBIX (opMarax cC
y4€TOM Ha3HAYCHUST HHPOPMAIIUU | TIEIICBOM ayIUTOPHH, BHIOUpast ONTUMATILHYIO
dbopMy NpencTaBiICHUs U BU3yaIu3aliu.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIC JeHCTBHUS:

OCYUIECTBJIATh OOIIEHHWE Ha Yypokax (HU3MKM W BO BHE-ypPOUYHOU
JEATEIIbHOCTH;

pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallMd W CMAr4ath
KOH(JIUKTHI;

pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHUS C HCIIOJIb30BAaHUEM
SA3BIKOBBIX CPE/CTB;
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MIOHMMATh W KCHOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIUBUILYIBHOU
paboTHI;

BBIOMpPATh TEMAaTHUKy M METOJAbl COBMECTHBIX JEUCTBUH C y4€TOM OOIIUX
WHTEPECOB, U BO3MOKHOCTEN KAXKIOI0 YIEHA KOJUIEKTHBA;

OpUHUMATh LM  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAadeCTBO CBOEr0 BKJIAJAa M KaXJOTr0 yYaCTHUKA KOMAaHIBl B
o0 pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpemjlaraTb HOBBIE IIPOEKTHI, OLICHMBaTh HWJEU C IO3WLHAHA HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIC yHUBeEpCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranuzamnus:

CaMOCTOATENILHO OCYIIECTBIISITh MO3HABATEIIbHYIO JIESITEIbHOCTh B 00JacTH
GU3MKM W aCTPOHOMUH, BBISIBISATH MPOOJEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAaH PEIICHUS PACUETHBIX W Ka4eCTBEHHBIX
3aJ/1a4, IJIaH BBITOJHEHUS MMPAKTUYECKON pabOThl C YUETOM MUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTbH 3a PEILICHHUE;

OIICHUBATh PUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO JPYAMIMH B 00JaCTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJbHBIH HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiIM, BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJILTATOB IIEJISIM;

BJIaJICTh  HaBBIKAMU  TO3HABATEIBLHOM  peduiekcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JICMCTBUM U MBICIUTEIBHBIX TMPOIECCOB, HMX pe3yJbTaTOB U
OCHOBAaHUI;

WCIIOJIB30BaTh NMPUEMBI peIEKCUM JIS OLICHKU CUTYyallud, BIOOpa BEPHOIO
pelieHus;

YMETh OIIEHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHUKEHHIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NpPU aHaJIU3€ pe3yJbTaToB
JEATEIIbHOCTH;
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MPUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M apryMEHTBl JPYTUX IIPU aHaJIu3e pe3yJbTaToB
JeATEeIIbHOCTH;

MIPU3HABaTh CBOE MPABO M MPABO JAPYTHX HA ONTHOKH.

B nporiecce nOCTHXKEHUS JIMUHOCTHBIX PE3YJIHTATOB OCBOCHUSI MPOTPAMMEBI
no Qu3MKEe i1 ypPOBHS cpeaHero oOmero oOpa3oBaHusS Yy O0O0y4aromuxcs
COBEPIIECHCTBYETCS SMOIIMOHATIBHBIN HWHTEJUICKT, MPENO0Iararouit
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUSI, BKIIFOYAIOIIETO CIOCOOHOCTh MTOHUMATh CBOE IMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAIIPABJICHUS Pa3BUTUSI COOCTBEHHOW SMOILMOHAILHON C(epHI,
OBITh YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAHMS, BKJIOYAIOIIETO CaMOKOHTPOJIb, YMEHHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJICHHE, CIIOCOOHOCTh aJalTHPOBAaTBHCI K
AMOITMOHAJILHBIM U3MEHECHHAM U MIPOSBIIATh THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIUM, BKJIIOUAIOLIECH CTPEMJICHUE K JOCTHXKCHHUIO IIEIU U
yCIiexy, ONTHMHU3M, WHUIMATHBHOCTb, YMEHHME JCHCTBOBATH MCXOJSl U3 CBOMX
BO3MOKHOCTEH;

AMIIATHH, BKJIIOYAIOMICH CIIOCOOHOCTh MOHMMATh MOITMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTBIBaTh €r0 TMPU OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K
COYYBCTBHUIO U COMEPEIKUBAHUIO;

COIMAIbHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIIECHUS
C APYTUMU JIFOJIbMU, 3a00TUTHCSI, MPOSBIISITH HUHTEPEC U pa3peniaTb KOHPIUKTHI.

NPEIMETHBIE PE3YJIBTATHI

K koniry oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B IPAKTUYECKON ESATEIIBHOCTH JIIOIEM;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKUX MOJIEICH:
MaTepHuaibHas TOYKa, MHEPIIMAIbHAS CHCTeMa OTCU€Ta, abCOTIOTHO TBEPOE TEIO,
WJICAIIBHBIN T'a3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nIecKux 3aj1ay;

pacro3HaBath (GU3UYECKHUE SBICHUS (MPOLIECChl) U OOBICHATh UX HAa OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISPHO-KMHETUUYECKOW TEOPUU CTPOCHUSI BEUIECTBA U
AIEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEWHOE
JBI)KCHUE, CBOOOJHOE TaJICHUE TeJ, JBWKCHUE 10 OKPY>KHOCTHU, HWHEPIUs,
B3auMOJIelicTBUE Tell, Tudy3usi, OPOYHOBCKOE JIBH)KEHUE, CTPOSHUE KUIKOCTEN
U TBEPABIX TEJ, U3MEHEHHE 00bEMA TEJT IIPU HArpEeBaHUH (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCHApPEHUE, KOHJCHCAWs, IUIABJIICHUE, KPUCTAJUIM3ALNs, KUIICHHE,
BJIAJKHOCTb BO3/1yXa, MOBBIICHHUE JABJICHUS I'a3a IPU €r0 HArPEBAHUU B 3aKPBITOM
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cocylie, CBS3b MEXKAY IapaMeTpaMH COCTOSIHHMS Ta3a B HM30IpoIeccax,
AJIEKTpHU3AIUs TeJl, B3aUMOJIECHCTBHE 3aps/I0B;

OMHUCHIBATh MEXAHUYECKOE JIBI)KCHHUE, HCIOJB3Ysl (U3UYECKHE BEIUYHHBI:
KOOpAMHATa, IyTh, MEpPeMelIeHrne, CKOPOCThb, YCKOpEHHEe, Macca Tela, CHIIa,
UMITYJIbC TeJla, KHHETHYeCKash DHEPrusi, MOTCHIMAIbHAS YHEPIrHs, MEXaHHYeCKas
paboTa, MexXaHWYecKash MOIIMHOCTh; NPH ONUCAHWW TPABWIHHO TPaKTOBATh
(GU3MYECKUI CMBICT HMCIOJIB3YEMbIX BEIMYMH, WX OO0O3HAYCHHUS W €IUHUIIBI,
HaXOoJUTh (OPMYJIbI, CBS3BIBAIONIUE MAHHYIO (HU3UYECKYIO BEIMYUHY C JPYTUMHU
BEIIMYMHAMM;

ONHMCHIBATh H3YYCHHBIC TEIUIOBBIE CBOMCTBA TEN W TEIJIOBBIC SIBJICHHSI,
UCIIONB3YsS (U3MUYECKUEe BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KHHETHYECKash PHEPTys XaOTHYECKOTO JBMXKCHHUS MOJICKYJ, CpeIHEKBaIpaTHIHAs
CKOPOCTb MOJIEKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padoTa rasa,
KO3(pGUIIMEHT TMOJIe3HOTO JACHCTBHS TEIUIOBOTO JIBUTATENSA; IPH OMNHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3MYECKHH CMBICT HCMOJb3yEMbIX BEJIMYMH, HX
0o003HaYCHUSI W CIUHMIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(GU3UYECKYI0 BETMYHUHY C IPYTHUMH BEITMUNHAM;

OIMCHIBATh U3yYCHHBIE JICKTPUYCCKUE CBOMCTBA BEIIECTBA M DJICKTPUUECKHEC
sBJICHHSI (TIPOIIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJICKTPHUCCKUIN 3apsi,
AIIEKTPUYECKOE T0JIe, HAMPSIKEHHOCTD TOJIS, MMOTEHITHAN, PA3HOCTh MMOTEHITNATIOB,
IpU ONHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUA CMBICT HCIOJIB3yEMBIX
BEJIMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; yKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTaHHYI0 (PU3UYECKYIO BETUYNHY C APYTUMH BETUIMHAMM,

aHaJU3UPOBaTh (DU3UYCCKHUE MPOIECCHl U SBJICHUS, UCIONB3Yys (PU3HUECKUe
3aKOHBI M MIPUHIMIBL: 3aKOH BecemupHoro tsarorenus, |, Il u 1l 3akonsr HeroToHa,
3aKOH COXpaHCHHUsSI MEXaHMYECKOHW DSHEPruu, 3aKOH COXPAHCHHUS HMITYJIbCa,
NPUHINAN CYNEPNO3UIIUA CHJI, TIPHHITUIT PABHOIMPABUS HHEPIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIIPHO-KMHETHYECKYI0 TCOPHIO CTPOCHHUS BEIIECTBA, T'a30BbBIC
3aKOHBI, CBSA3b CPeAHEH KMHETHYECKOW DHEPTrUU TEIUIOBOTO JIBUKEHHUS MOJICKYII C
aOCOJIFOTHOM TeMmmepaTypoM, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AIEKTPUYECKOTO 3apsina, 3akoH KyioHa, Tpu 3TOM pa3idyaTh CIOBECHYIO
(GOpMYTUPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BHIPAKCHHWE W yCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIIBI  JCHCTBUS MAaIllMH, TPHOOPOB M
TEXHUYCCKUX YCTPOWCTB; pa3iudaTh YCJIOBHS MX OE30MAaCHOTO MCIOJIb30BAHUS B
MOBCEIHEBHOM XU3HU;

BBITIOJTHATDh OKCIICPUMEHTBI 110 HCCIICAOBAHUIO (DHU3NYECKUX SBICHUN M
IIPOIICCCOB C HKCIOJIb30BAHHEM TMPSMBIX, W KOCBEHHBIX H3MEPEHHUM, IPH STOM
dbopmynupoBath MpobiieMy/3amady ¥ TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT H
(GbOopMyTUpPOBATH BHIBO/IHI,



26

OCYUIECTBJISTh NPSAMbIE U KOCBEHHBIC U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBINA CHOCOO M3MEPEHUSI M MCIOJb30BaTh H3BECTHHIE
METOJbI OLIEHKHU MOTPEIIHOCTEN N3MEPEHMUI;

UCCJIENOBAaTh  3aBUCHUMOCTH  MEXKIY  (PU3MYECKMMH  BEJIMYMHAMH  C
WCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(bUKCUpPOBATH PE3yIbTATHl TMOJTYYCHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B
BU/JIe TAOJIUIT U TPa(pUKOB, A€TIaTh BEIBOABI IO pE3yIbTaTaM MCCIICIOBAHNUS,

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-MCCIECIOBATEILCKOH W TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BAaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1a0OPATOPHOIO
00opy10BaHUS;

pemaTrh pacuéTHble 3aJaydl C SBHO 3aJaHHON (U3MYECKOW MOJIEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJM3a YCIOBHS 33/1a4u
BBIOMpATh (PU3NYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOoOXoauMbIe NJisi €€ pelIeHUs, TPOBOJAUTh PACUEThl M OICHUBATH PEaJTbHOCTD
MOJIy4YeHHOTO 3HAYCHUS (PU3UYECKOUN BEIIMYUHBI,

pelIaTh KAY€CTBEHHBIEC 3aJa4M: BEICTPAUBATh JIOTUYECKH HENPOTUBOPEUNBYIO
LEMOYKY PACCYXJEHUW C OMOPOM Ha M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznyecKue SBICHUS,

UCIOJB30BaTh  MPU  pPEIIEHWHM  y4eOHBIX  3a/Jad  COBPEMEHHBIC
MH(POPMAITMOHHBIE TEXHOJIOTUU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
Y TIPEICTABJICHUS YYEOHOW W HAay4YHO-TIONYJIAPHON MH(GOPMALIMH, MOTYYEHHON U3
Pa3JIMYHBIX UICTOYHUKOB, KPUTHYECKU aHAJIM3UPOBATH MOTyUyaeMyr0 HH(pOpMaIHio;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE TMPOIIECCOB OKPYKAIOIIETO MHpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

WCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTsl o0ecrieueHus: 6€30NMacHOCTH MpU OOpaIleHuH ¢ TPUOOpaMU U TEXHHUYECKUMU
YCTPOWCTBAMH, JIJISi COXPAHEHUS 37I0POBbS M COOJIOEHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPY KAIOLIEH Cpeae;

paboTaTh B Tpynmne C BBHIMIOJTHEHUEM pPa3JIMYHBIX COIUAIBHBIX PpOJICH,
IJIaHUPOBaTh PpaldOTy TPYIbI, pPalMOHATIBLHO pachpeieisTh O005S3aHHOCTH U
MJIAHUPOBATH ACATEIBHOCTh B HECTAHAAPTHBIX CUTYyallMaX, aJ€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINBI B PEIICHUE pacCcMaTpPUBAEMON MPOOJIEMBI.

K koniy obyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y OOYUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KApTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh W €AUHCTBO
(bu3MYeCcKoi KapTUHBI MUPA;
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YUYUTHIBATh TPAHMIBI TPUMEHECHHS W3YyYCHHBIX (U3UYECKUX MOJICIICH:
TOYCHHBIM AJICKTPUUECKUHN 3aps/l, JIyd CBETa, TOUCUHBIH UCTOUYHHUK CBETA, sepHas
MOJIEIb aTOMa, HYKJIOHHas MOJIeJIb aTOMHOTO sijpa MpU pPeIIeHUH (U3UISCKUX
3a/1ay;

pacro3HaBaTh (pU3HUECKUE SIBICHUA (MIPOIECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJICKTPOJUHAMUKHN U KBAaHTOBOW (DM3HKH: DJIEKTPUUYECKAS TPOBOTUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBUE
MarHuTOB, JJICKTPOMAarHuTHAas WHAYKIUS, JACHCTBHE MAarHUTHOrO TIOJSI Ha
MPOBOJHUK C TOKOM U JIBIDKYIIMICS 3apsfl, AJIEKTPOMArHUTHBIC KOJcOaHWs M
BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTpAaHEHUE CBETa, OTPAXKEHUE, MPETOMIICHUE,
uHTepdepeHus, audpakuus W MOJSpU3alUsg CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBeTOBOE JTaBICHNUES, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAass W HCKYyCCTBEHHas
PaIuOaKTUBHOCTB;

ONKCHIBATh W3YYCHHBIC CBONCTBA BEIIECTBA (DICKTPUUYECKHUE, MATHUTHEIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  IMPOBOAUMOCTb  pPA3JUYHBIX  Cpeda) |
AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMONB3Ys (PU3MUYECKUE BEIUYUHBIL:
AIEKTPUUYECKUN 3apsijl, CUJIa TOKa, DJIEKTPUUYECKOE HAIPSKEHUE, IIEKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAA CHUJia, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisA, cwia Awmmepa, cuia JlopeHra, WHIyKTUBHOCTb
KaTYIIKU, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJIed, MEepHoJ, M YacToTa
KoJieOaHUM B KoJebaTeIbHOM KOHTYpE, 3apsii W Ccujla TOoKa B Mpolecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHui, (OKYCHOE pacCTOsIHUE U
ONTHYECKasl CHUJIa JIMH3BI, MPH OINWCAHWHM IPAaBUIHLHO TPAKTOBATh (HU3UUCCKHUI
CMBICII HCIIOJIb3YEMBIX BEJIMYMH, HMX OOO3HAYCHWS W CIUHMIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYIO BEIUYUHY C JAPYTHUMH
BEJIMYMHAMM;

OMKCHIBATh HW3YUYEHHBIE KBAHTOBBIC SIBJICHUS M TMPOIECChI, HUCIOJIb3YS
bu3nUecKkue BEJIMYMUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acTOTa CBETA, DHEPTUs U UMNYJIbC (DOTOHA, MEPHUO]T TOJIypacnaja, SHEPrus CBI3U
aTOMHBIX SiJIep, TPU OMHUCAHWM TPABUWIBHO TPAKTOBATH (DUBUYECKUM CMBICT
UCIIOJB3YEMbIX BEJIMYUH, UX OO0O3HAUCHHUS M €IUHMIIBI, YKa3biBaTh (HOPMYIIbI,
CBSI3bIBAIONIME JaHHYH (U3UYECKYIO BEJIMYMHY C JAPYTHMHU BEJIMYUHAMH,
BBIYUCIISITh 3HAUCHUE (DU3UUECKON BETUUNHBI,

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Yys (PU3MUecKue
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TIOCJIEIOBATEILHOTO U TMapajjieIbHOTO
COCOVMHEHUSI TPOBOJHUKOB, 3aKOH Jxoyns—JIeHma, 3aKkOH 3IEKTPOMArHUTHOU
WHYKITUU, 3aKOH MPSIMOJUHEHHOTO PacIpOCTPaHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEHHa g Gortorddexra,
3aKOH COXPAHEHUsl SHEPruH, 3aKOH COXPAHEHUS HMITYJIbCA, 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEHUsI MAaCCOBOr0 4uCia, nmocryiarel bopa,
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3aKOH PAJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHMIlbl, 00JIACTH)
MPUMEHUMOCTH;

OTIPEENIATh HAMIPaBJICHUE BEKTOPA MHIYKIIMA MATHUTHOTO TOJIsI TPOBOHUKA
C TOKOM, CUJIbl Amrniepa u cuibl JlopeHiia;

CTPOUTh W OIKUCHIBaTh H300pa)KEHUE, CO3JaBAaEMOE IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCHOJIb30BAHUEM TMPSAMBIX, U KOCBEHHBIX H3MEPEHUI: MpPU STOM
dbopmynupoBaTh mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO O0OPYIOBaHUS, IMPOBOJUTH OMBIT H
(bopMyIUpOBATH BHIBO/IBI,

OCYIIECTBJISATH MPSAMbIC U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHHUSI M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLIEHKHU MOTPEIIHOCTEN N3MEPEHMUIA;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
OpSIMBIX WU3MEPEHUM: MpPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (UKCUPOBATH
pe3yJbTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3UUYECKUX BEJIWYUH B BHUJAE TaOIUI] U
rpauKoOB, AENATh BHIBOJBI 10 PE3YyJIbTaTaM UCCIEAOBAHMUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEIOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIENOBATENbCKOM U MPOEKTHOU
NEeATEIbHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
o0opyIoBaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (U3MYECKOW MOJIENbIO,
UCIIOJIBb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJIM3a YCIOBUS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HE0OXoauMbIe NJisi €€ PEeIlIeHUs, TPOBOAUTh PACUEThl M OIICHUBATH PEaJTbHOCTh
MOJIyYEeHHOTO 3HAYCHUS (PU3UYECKOUN BEJIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JJOTMUYECKU HENPOTUBOPEUNBYIO
LEMOYKY PACCYXKICHUH C OMOpOl Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuznyeckue sSBICHUS,

UCIIOJB30BaTh  MPU  pPEIICHWH  y4eOHBIX  3ajJad  COBPEMECHHBIC
WH(POPMAITMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIPEICTABJICHUS YYEOHOW U HAy4YHO-TIONMYJIAPHON MHGOPMALIMH, MOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOJydaeMyto HHPOpMAITHIO;

OOBSICHATh TPUHLMUIBI JEHCTBUS MAalIWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMWCTB, pa3iNdaTh yCJIOBHs MX 0€30MacHOTO MCIOJIh30BAHUS B MMOBCEIHEBHON
KU3HU;

MPUBOJIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IMPOIECCOB OKPYKAIOIIETO MHpPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;
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UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, NI COXPAHEHUS 3JJ0POBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPY>KalOIEH CpelIe;

paboTaTh B TIpYyIIE C BBIIOJHEHUEM PA3JIUYHBIX COLMAJIBHBIX POJEH,
IUTAHUPOBaTh PabOTy TPyNNbl, PalMOHAIBHO paCHpeeisTh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYALMSX, aJICKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYNIIbI B PEIICHHE PACCMAaTPUBAEMOM IPOOJIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
No HaumenoBanu KoanuecTBo yacos DJIeKTPOHHbBIE
© e pa3meiioB H (uudpoBbie)
n/ Becer  Kourpoanuel = IIpakTuuyeckn
TeM o0pa3oBaTe/ibHbIE
I 0 e padoThbI e padoThbI
NMPOrpamMMblI pecypchbl
Pa3znen 1. DU3UKA U METObI HAYUYHOI'O ITIO3HAHMUSI
duszuka u
METOLEL bubmuorexa [JOK
1.1 A 1 0 0 https://m.edsoo.ru/7f41bf7
HAy4HOTO 5
TIO3HAHMUSA B
Ponb pusuku B
1.2 COBPEMEHHOM 1 0 1
MUpE
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
2.1 Kunemaruka 7 1 2 https://m.edsoo.ru/7f41bf7
2
bu6nmoreka [JOK
2.2 JluHamuka 7 1 3 https://m.edsoo.ru/7f41bf7
2
3aKOHEBI bu6nmoreka [JOK
2.3 COXpaHEHHUS B 6 1 1 https://m.edsoo.ru/7f41bf7
MEXaHHKE 2
Wroro mo pazneny 20
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA
OcHOBBI
MOJEKVISIDHO- bubmuoreka [JOK
3.1 yp . 9 1 1 https://m.edsoo.ru/7f41bf7
KMHETHYECKOM 5
TEOpUH B
OCHOBBI bubmuorexa [JOK
3.2 TEPMOJINHAMHK 10 1 1 https://m.edsoo.ru/7f41bf7
u 2
ArperaTHble
COCTOSTHUSI bu6mmorexa [IOK
3.3 BEIICCTBA. 3 0 0 https://m.edsoo.ru/7f41bf7
da3oBbIe 2
TIEPEXO0JIbI



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
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
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Hroro no pazaeny 22
Pa3nen 4. JIEKTPOANHAMUKA
DIIEKTPOCTATUK bubmorexa [IOK
4.1 10 1 1 https://m.edsoo.ru/7f41bf7
. 2
IlocTosiHABIH
AIEKTPUYECKUI bubnnoreka [HOK
4.2 ToK. TokH B 12 0 0 https://m.edsoo.ru/7f41bf7
pa3snu4HbBIX 2
cpenax
Utoro no pazneny 22
PeszepBHoe Bpemst 2
OBIIEE
KOJIMYECTBO
YACOB I1O 68 6 10
I[TPOI'PAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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11 KJIACC
N | HanmeHoBamme KoauuecTBo yacoB DJIeKTPOHHbBIE
(uudposrbie)
n/ | pasieoB U TeM Becer  Kourpoububl  IIpakTuueck
o0pa3oBaTe/ibHbIE
n NMPorpamMmbl 0 € padoThl ue padboTbl
pecypchbl
Pa3nen 1. JIEKTPOANHAMUKA
MaruauTHoe 1oJie. bubmuorexa [JOK
11 DJIEeKTPOMAarHUTH 11 1 3 https://m.edsoo.ru/7f41c9
ast UHAYKLUAS 7c
Uroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
MexaHuveckue u bu6mmoreka [IOK
2.1 3JICKTPOMAarHUTH 9 1 https://m.edsoo.ru/7f41c9
bl€ KOJIeOaHUs ic
MexaHuveckue u bu6mmoreka [IOK
2.2 3JICKTPOMAarHUTH 5 1 https://m.edsoo.ru/7f41c9
bI€ BOJIHEI ic
bu6mmoreka [IOK
2.3 OnTuka 10 3 https://m.edsoo.ru/7f41c9
7c
Uroro no pazaeny 24

Pasnen 3. OCHOBBI CIEIIMAJIbHONA TEOPUM OTHOCUTEJBHOCTH

OCHOBEI
. bu6mmoreka [JOK
CITelMaIbHOI
3.1 4 1 https://m.edsoo.ru/7f41c9
Teopun 7c
OTHOCHUTEIBHOCTH o
Hroro no pazneny 4

Paznen 4. KBAHTOBAS ®U3UKA

4.1

4.2

4.3

DIIEMEHTHI
KBAaHTOBOU
ONTUKU

Ctpoenue aToma

ATOMHOE PO

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c9
7c

bubmuorexa [JOK
https://m.edsoo.ru/7f41c9
ic

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c9
7c



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
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
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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Hroro no pazaeny 15

Paznesa S. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHN

DJIEeMEHTHI bubmuorexa [JOK
5.1 aCTPOHOMUU U 7 1 https://m.edsoo.ru/7f41c9
acTpopU3UKHI 7c
Hroro no pazaeny 7

Paznen 6. OGOBIHIAIOIIEE IOBTOPEHUE

bubmuorexa [JOK
00606
6.1 obtarotiee 4 https://m.edsoo.ru/7f41c9
MIOBTOPCHHE
7c
Uroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE
KOJIMYECTBO
YACOB IIO 08 4 !
I[TPOI'PAMME



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
J{Tf Tema ypoka Bee Kontpo  Ilpakruu @ [lara uugposbie
JbHbIE ecKue HU3YYCHUA 05pa3OBaTeJII>HbIe
! ro padoTbI padoTbI pecypcbl
®dusuka —
HayKa o
g;?i?ii bubmuorexa [JOK
1 METOMEL 1 0 0 https://m.edsoo.ru/ff
0c32e2
MO3HAHUS
OKPYXKAIOIIero
Mupa
Posib 1 mecTo
(bu3uKY B
dhopMHUpPOBaHUH
COBPEMEHHOI bubnuorexa [JOK
2 Hay4YHOH 1 0 0 https://m.edsoo.ru/ff
KapTUHBI MUpa, 0c33e6
B IIPAKTHYECKOU
JeSATeTbHOCTH
ToIei
Mexanudeckoe
JIBUKCHHE.
OTHOCHUTENBHOC
Thb bu6mmoreka [JOK
3 MEXaHHUYECKOTO 1 0 0 https://m.edsoo.ru/ff
JIBUKECHUS. 0c3508
[Iepememenue,
CKOPOCTb,
YCKOpEHUE
PaBnomepHOE bubnmnoreka [JOK
4 IpSAMOJIMHEHOE 1 0 0 https://m.edsoo.ru/ff
JIBUKEHUE 0c3620
PaBHOyCKOpEHH
e bubnmnoreka [JOK
5 HpsMOHHeHiHOE 1 0 0 https://m.edsoo.ru/ff
0c372e
JIBUKCHHE
6 CBoOogHoe 1 0 0 bu6mmoreka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
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[ajgeHue. https://m.edsoo.ru/ff
YckopeHue 0c39cc
CBOOOJIHOTO
T1aJICHUS
JBrkeHue
MaTepUaIbHOMN
TOYKH TI0
OKPY>KHOCTH
CraproBas bubnmoreka [JOK
7 KOHTPOJIbHAS https://m.edsoo.ru/ff
pabora Oc3ada
[TpuHumn
OTHOCHUTEIIEHOCT
u ['anumes.
bu6mmoreka [IOK
NuepunansvHbie
8 CHCTOMEL https://m.edsoo.ru/ff
0c3be8
OTCYCTA.
[IepBb1i 3aK0H
Hrrotona
Macca Tena.
Cuna. [Ipunnun
CYIIEPHO3HIUN
yHep N bubmuorexa [JOK
cui. Bropon
9 saxor HEfoTomHa https://m.edsoo.ru/ff
0c3be8
JUISt
MaTepHaIbHON
TOYKH
Tpetuii 3aKkoH
bu6mmoreka [JOK
Hrrorona nis
10 MATEDHATLHELX https://m.edsoo.ru/ff
p 0c3be8
TOYEK
3akoH
BCEMHPHOTO
tarorenns. Crra bubmuoreka [JOK
11 TSIKECTH. https://m.edsoo.ru/ff
Mepaas 0c3d00
KOCMHYECKas
CKOPOCTb
Cuna
npyrocti bubnmoreka [JOK
12 i ] https://m.edsoo.ru/ff

3akoH ['yka. Bec
Tena

0c3el8



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
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13

14

Cuna tpeHus.
Koapdpuument
Tpenus. Cuiia
CONPOTHUBJICHUS
IpHU IBHKEHUH
Tena B
KHUJKOCTH WIN
rase

IToctynarenbHoe
Y BpalllaTeJibHOE
JIBIDKCHHE
a0COJIFOTHO
TBEPAOIO Tea.
MoMeHT CHITBI.
IIneyuo cuisl.
YcnoBus
paBHOBECHS
TBEPJIOTO TENA

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c3f76

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Oc41a6

15

16

Nmmynsc
MaTepHaIbHON
TOYKH, CUCTEMBI
MaTepHualbHbIX
Touek. Mmmynsc
CUJIbL. 3aKOH
COXpaHEHUS
MMITYJIbCA.
PeaktuBHOE
JIBIKEHUE

Pabota u
MOIIIHOCTb
CHUIBL.
Kunernueckas
SHEPTHs
MaTepUuanbHOU
touku. Teopema
00 U3MEHEHUH
KUHETUYECKOI
SHEPTrUu

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c43d6

bubnmnoreka [JOK
https://m.edsoo.ru/ff
0c4502

17

ITorenmuanpHas
DHEPrus.

ITorennmanpHas
SHEPrus yrupyro

bu6nmoreka [JOK
https://m.edsoo.ru/ff
0Oc461a



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
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18

19

20

nehopMUPOBaHH
OU IPY>KUHBI.
IloTrenumanbHas
SHEprus Teya
BOJIM3U
MMOBEPXHOCTHU
Semnu

ITorennmansHbIC
n
HEITOTEHIIUAJIbH
ple cuibl. CBA3b
paboThI
HEIOTEHIIHAJIBH
BIX CHII C
H3MEHEHUEM
MEXaHMYeCKOH
SHEpPruu
CHCTEMEI TEJl.
3aKoH
COXpaHEHUs
MEXaHMYeCKOU
SHEPTUU

JlaGopatopHas
pabota
«HccnenoBanue
CBSI3M pabOThI
CHUTBI C
U3MEHEHUEM
MEXaHU4YECKON
DHEPTUU Tella Ha
npuMmepe
pacTsKeHus
PE3MHOBOTO
KIyTay

KoHTtponbHas
pabota mo Teme
«Kunemaruka.
JnHamuka.
3aKOHBI
COXpaHEHUS B
MEXaHUKE»

bubmuorexa [JOK
https://m.edsoo.ru/ff
0c478c

bu6mmorexa [IOK
https://m.edsoo.ru/ff
Oc4b74

21

OCHOBHEBIE

bubmuorexa [JOK



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
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22

MOJIOKEHUS
MOJIEKYJISIPHO-
KUHETUYECKON
TEOpHHU.
BpoyHoBckoe
JBUKCHHE.

Huddysus

Xapakrep
JBMOKCHUS U
B3aUMOJCHCTBUS
YacTHI]
BEIIIECTBA.
Mogemm
CTPOEHUS ra3oB,
JKUAKOCTEN U
TBEPIBIX TET

https://m.edsoo.ru/ff
0c4dc?2

23

Macca monexy.
KonunuecTBo
BEIIECTRA.
IlocTosiHHas
ABoraapo

24

TermoBoe
paBHOBECHE.
Temneparypa u
€€ N3MEPEHHUE.
[MIxama
TeMIeparyp
Lenbcus

25

WneanpHbIi Ta3
B MKT.
OcHOBHOE
ypaBHeHne MKT

bubmuorexa [JOK
https://m.edsoo.ru/ff
Oc4fde

26

AOconroTHas
TeMIiepaTypa
KaK Mepa
cpenHen
KUHETUYECKOM
SHEPTrUu
IBIDKEHUSA
MOJIEKYI.
YpaBHeHue
Meuneneena-

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0cb11e



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
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27

28

Knaneiipona

3akoH
JlanpToHa.
["a30BBIC 3aKOHBI

JlaGopatopHas
pabora
«Hccnenosanue
3aBUCHMOCTH
MEXIY
napaMeTpamMu
COCTOSTHHS
pa3peKkeHHOTO
rasa»

29

N3onpouecck B
HCaIIbHOM Ta3e
" UX
rpaduueckoe
MPEJCTABICHUE

bubmuorexa [JOK
https://m.edsoo.ru/ff
0c570e

30

BnyTtpennsa
SHEPTUS
TEPMOJIMHAMUYE
CKOM CHCTEMEI U
CII0COORI €€
W3MCHCHMUS.
KonunuectBo
TEIJIOTHI U
pabora.
BryTtpennsa
SHEPTUS
OJHOATOMHOTO
HJIeaIbHOTO Ta3a

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c5952

31

32

Buanr
TEIIoNEepe1aun

YaenbHas
TEMI0EMKOCTh
BEIIIECTBRA.
KommaectBo
TETJIOTHI TIPH
Temionepeaye.
AnmnabaTHBIA
rpouece

bubmuorexa [JOK
https://m.edsoo.ru/ff
0c5c36

bubnmoreka [JOK
https://m.edsoo.ru/ff
0c5c36



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
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[IepBb1it 3aK0H

TEPMOJUHAMUKU bubnuoreka [IOK
33 U €ro https://m.edsoo.ru/ff
IpUMEHEHHE K Oc5efc
H30IpoIeccam
Heob6patumoctsb
MIPOLIECCOB B bubnnorexka HOK
34 IpPUPOJIE. https://m.edsoo.ru/ff
Bropoii 3akon 0c6230
TEPMOJIMHAMUKH
ITpuHumn
. bubmuorexa [JOK
JICHCTBHS 1
35 KITJ1 Tenosoii https://m.edsoo.ru/ff
0c600a
MaIITuHbI
36 Hukn Kapno u
ero KII/]
DKOJOTUYECKHUE
37 POOJIEMBI
TEIUIOIHEPTETHK
u
O6o06maromuit
YPOK
bu6mmoreka [IOK
«MomnexynsipHast
38 o 0 https://m.edsoo.ru/ff
n3uka. OCHOBBI 0C6938
TEPMOIUHAMUKHU -
»
KonTponbHas
pabota no Teme
bu6mmoreka [IOK
«MonekynspHas
39 (uska, OcHOBEL https://m.edsoo.ru/ff
’ 0c6a50
TEPMOIUHAMUKHN
»
[Tapoo6pazoBan
e u bubmuorexa [JOK
40 KOHIEHCAIIH. https://m.edsoo.ru/ff
Ucnapenne u 0c63b6
KHIICHUE
AOconroTHas 1
OTHOCHUTEJIbHAS bu6nmoreka [JOK
41 BIIQYKHOCTh https://m.edsoo.ru/ff
BO3/IyXa. 0c64d8

Hacrpiienunii



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8

41

nap

Tépnoe Teno.
Kpucrannmaeck
ve u amop(QHbIe

Tena.
AHM30TpONHUA bubnunoreka [HOK
42 CBOMCTB https://m.edsoo.ru/ff
KPHMCTaJLJIOB. 0c65f0
Kunkue
KpUCTAJLIBIL.
CoBpeMeHHbIE
MaTepHuabl
IInaBnenue u
KPUCTAJUTH3AIIUS
. VrenbHas bu6mmoreka [IOK
43 TerUToTa https://m.edsoo.ru/ff
0c6708
TIJIABJICHMSL.
CyOmmmarust
VYpaBHeHue bubnuorexa [JOK
44 TEIJIOBOTO https://m.edsoo.ru/ff
Oaanca 0c6820
DneKkTpu3anus
TeJL.
DneKTpHuecKuil bubnnoreka [JOK
45 sapn. Jlsa B https://m.edsoo.ru/ff
) OcBhcc
AIEKTPUUECKUX
3aps/10B
IIpoBonHMKH,
TUDIIEKTPUKU U
IIOJIYITPOBOJIHUK bubnnorexka [JOK
46 U. 3aKOH https://m.edsoo.ru/ff
COXpaHEHUsI Oc6bcc
AJIEKTPUIECKOTO
3apsa
Biaumoneiicteu
€ 3aps/I0B.
bu6mmorexa [IOK
47 Saxor KyFOHa' https://m.edsoo.ru/ff
Toueunnri
3 Oc6eed
AJIIEKTPUUCCKUN
3aps
48 HanpsokénnocTb bubmuoreka [IOK

OJICKTPHUICCKOIr 0

https://m.edsoo.ru/ff



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2

42

nosst. [IpuHImn
CyIIEpIIO3UIIUU
ANEKTPUUECKUX
nosieit. JIununm
HANPSKEHHOCTH

0c6df2

49

PaGota cun
AIEKTPOCTATHYE
CKOT'0 TIOJIA.
IMorennuain.
Paznocth
MMOTCHIMAJIOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c6f00

50

51

IIpoBoaHMKY 1
JIUAJICKTPUKHU B
3JICKTPOCTATHYC
CKOM IIOJIE.
JusnekTpudecka
o
MIPOHMUIIAEMOCTD

DIEeKTPOEMKOCT
b. Kongencarop

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c7018

bubmuoreka [JOK
https://m.edsoo.ru/ff
0c7126

52

53

54

DIEeKTPOEMKOCT
b TIOCKOTO
KOHJIeHcaTopa.
OHeprus
3apsHKEHHOTO
KOHJIeHCcaTopa

JlaboparopHas
pabora
"Usmepenue
ANEKTPOEMKOCTH
KOHJIeHcaTopa"
[TpuHIIMT
JEUCTBUS U
MIPUMEHEHUE
KOH/JIEHCAaTOPOB,
KOIMUPOBAIBHOTO
amnmnapara,
CTPYWHOTO
MIpUHTEPA.
DJIEKTpOCTaTUUE
CKas 3alluTa.

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c72c0



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

43

3a3emiieHue
AIIEKTPONPUOOPO
B

55

56

57

58

DJIEKTPUUYECKU I
TOK, YCJIOBUS
ero
CyIIECTBOBAHUSI.
ITocTosiHHBIN
Tok. Cusia Toka.
Hanpsoxenue.
ConpoTHuBIEeHHE.
3axon Oma mis
yJacTKa Ienu

ITocnenoBareinn
HOE,
napajuiejabHOe,
CMEUIaHHOE
COCIMHEHUE
IIPOBOIHUKOB.
JlaboparopHas
paborta
«3y4yenune
CMEIIIaHHOT O
COEIMHEHUS
pPE3UCTOPOB»

Pabora n
MOIIIHOCTh
3JIEKTPUYECKOTO
TOKa. 3aKOH
Jxoyns-Jlenna
3akon Oma i1
MOJTHOM
(3aMKHYTOM)
ANEKTPUUECKON
uenu. Koporkoe
3aMBIKaHME.
JlaboparopHas
pabota
«3mepenue
OJ1C uctouynuka
TOKa U €ro
BHYTPEHHETO

bubmuorexa [JOK
https://m.edsoo.ru/ff
0c74f0

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c7838

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0c7ae0



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

44

59

COIIPOTUBJICHUS»

DJIEKTPOHHAS
IIPOBOJIUMOCTh
TBEPJBIX
METaJIOB.
3aBUCHUMOCTh
CONPOTHUBIICHUS
METaJIOB OT
TEMIIepaTypBbl.
CBepXxnpoBoauM
OCTh

60

DNEeKTPUUECKUM
TOK B BaKyyMe.
CaoiicTBa
3JICKTPOHHBIX
My4YKOB

61

62

[TonynpoBoaHuk
U, UX
coOCTBeHHas U
pUMecHas
IIPOBOAMMOCTb.
CaoiicTBa p—n-
nepexo/a.
[ToxynpoBoaHuk
OBBI€ TPUOOPHI

DIIEKTPUUECKUI
TOK B pacTBOpax
U pacIiuiaBax
AJIEKTPOJIUTOB.
DJIEKTPOIUTHYE
cKas
JUCCOLIAAIIHS.
DneKTpoan3

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c84ae

bubmuorexa [JOK
https://m.edsoo.ru/ff
0c82ba

63

DIIEKTPUYECKUI
TOK B ra3ax.
CaMOCTOSTENIbH
BIM U
HECaMOCTOSTEIIb
HBIN pas3psia.
Monnus.
IInazma

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0c84ae

64

DIIEKTpUUYECKHE

bubmuorexa [JOK



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

45

npubopsl U https://m.edsoo.ru/ff
YCTPOMCTBA U UX 0c86fc
MPAKTHYECKOE
MIpUMEHEHHE.
[IpaBuiia
TEXHUKHA
0€e30I1aCHOCTH
O0600IaronMn
bubmuoreka [JOK
YPOK
65 OCKTDOMMHAM 1 https://m.edsoo.ru/ff
poa 0c88be
AKa»
Kontponbnas
pabora 1o Teme
«DIEKTPOCTATHK
N bu6mmoreka [IOK
a. IlocTtossHHEII
66 I 1 https://m.edsoo.ru/ff
p Oc8a8a
TOK. TOKH B
pa3IuYHBIX
cpenax»
PesepBHbIit
YPOK.
K bu6mmoreka [IOK
OHTPOJIbHAS
67 A50Ta T10 Tene 1 https://m.edsoo.ru/ff
P 0c8c56
"DIeKTpouHAM
nka"
PesepBHbIit
YPOK. bubnuotexa [JOK
68 O000I@aronMin 1 https://m.edsoo.ru/ff
YPOK IO TEMaM 0c8f6e
10 xnacca
OBIIEE
KOJIMYECTBO 68
YACOB I1O

[MPOT'PAMME



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

46

11 KJIACC
KoanuyecTBo yacoB DJIeKTPOHHbIE
Jlj;-) Tema ypoka Boe Kourpoar  IIpakrm  /[lara uugposbie
HBIC qecKue U3YYeHU s oOpa3oBaTesibH

" ro padoThI padoThI ble pecypchl
ITocTostHHBIE
MAarHMThbI ¥ UX
B3aMMO/ICUCTBH.
MaruurtHoe bubnuoreka
oxte. Bextop 1 04002024  LOK
MarHUTHOMN https://m.edsoo.ru/f
WHTyKLHH. f0c9778
JInHun
MarHuTHOM
WHIYKIAHA
MarsautHoe
roJje
MIPOBOJHUKA C Bubmnoreka
TOKOM. OMtEIT 1 05.09.2024  HOK
Opcrena. https://m.edsoo.ru/f
BsanmonelicTeu f0c98fe
€ TIPOBOJTHUKOB C
TOKOM
JIaGoparopHas
paborta bubnmnoreka
«syrerite 1 1 11.09.2024 ~ HOK
MarHuTHOTO https://m.edsoo.ru/f
MOJISI KaTYIIKHU C fOc98fe
TOKOM»
[erictBue
MAarHuTHOI'O
TOJIs Ha
MTPOBOTHHK C
TokoM. Cuia bubmmoreka
AMrepa. 1 1 12.00.2024 ~ HOK
JIaGoparopHas https://m.edsoo.ru/f
pabota f0c9ac0
«Hccnenosanue
JNIEUCTBUS
ITOCTOSTHHOTO
MarHmTa Ha



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0

47

PaMKy C TOKOM

eicTBue
MarHuTHOI'O
IOJIg Ha
JBUKYITYFOCS
3apSHKECHHYIO
yactuny. Cuna
Jlopenua.
Pa6oTta cubl
Jlopenna

18.09.2024

Bbubmnoreka
LHOK
https://m.edsoo.ru/f
fOcodf4

DNEeKTpOMarHuT
Hasi UHIYKIIUS.
[Torok BekTOpa
MarHUTHOM
uaaykuuu. DJ1C
WUHIYKIIUH.
3aKoH
3JIEKTPOMArHUTH
O MHAYKIIUHU
®dapanes
JlaGopaTopHas
pabota
«HccnenoBanue
SIBJICHUS
AJIEKTPOMArHUTH
Ol MHIYKIIN

1

19.09.2024

25.09.2024

bubnuoreka
1HOK
https://m.edsoo.ru/f
fOcal50

NHAyKTUBHOCTSD.
SBnenue
CaMOWHIYKIIWH.
OJIC
CaMOWHIYKIIWH.
OHeprus
MarHuTHOTO
TIOJISl KaTyIIKHU C
TOKOM.
DJIEKTPOMArHuT
HOE TI0JIe

Texnuueckue
YCTPOMCTBA U UX
MIPUMEHEHHUE:
IMOCTOSTHHBIE
MarHuThl,

26.09.2024

02.10.2024

Bbubnnoreka
HOK
https://m.edsoo.ru/f
f0ca600



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
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10

11

12

13

3JEKTPOMArHUT
BI,
3JIEKTPOJIBUTaTe
JIb, YCKOPUTEIIH
3JIEMEHTapHBIX
YaCTHII,
WHAYKIMOHHAS
neyb
O06oOmaromuii
YPOK
«MarauTtHoe
ToJie.
DNeKTpOMarHuT
Hasl UHTyKLIHSD

KonTponbhas
pabora 1o Teme
«MarnuTtHoe
ToJIe.
DNeKTpOMarHuT
Hasi UHIYKIIHS»

CBoboaHbIE
MEXaHUYECKHe
KoJIeOaHusI.
l'apmonunyeckue
KoJIeOaHusI.
YpaBHeHue
TapMOHHYECKHUX
KoJeOaHuH.
[Ipespamenue
SHEPTUU
JlaGoparopHas
pabota
«MccnenoBanue
3aBUCHUMOCTH
MepHoa MaIbIxX
KoJieOaHu M
rpy3a Ha HUTH
OT JUTHHBI HATH
Y MaccChl Tpy3a»

1

03.10.2024

09.10.2024

10.10.2024

16.10.2024

Bubmnoreka
1HOK
https://m.edsoo.ru/f
fOcab82

Bubmmnoreka
1HOK
https://m.edsoo.ru/f
fOcad58

bubmnmnoreka
1HOK
https://m.edsoo.ru/f
fOcaf06

14

KoneobarensHbli
KOHTYP.
CBoOoHbBIE

17.10.2024

Bubianoreka
1HOK
https://m.edsoo.ru/f



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

49

ANEKTPOMArHUTH
BIC KOJICOAHMS B
HAIeaIbHOM
Kosie0aTeIbHOM
KOHTYDE.
Amnanorus
MEXITY
MeXaHHYECKUMU
u
ANEKTPOMArHUTH
BIMH
KOJICOaHHSIMU

fOcb820

15

dopmyna
Tomcona. 3akoH
COXPaHCHUS
SHEPTUU B
HIeaabHOM
Koyie0aTeIbHOM
KOHTYpe

23.10.2024

bubnuoreka
1HOK
https://m.edsoo.ru/f
fOcb9c4

16

17

[IpencraBnenue
0 3aTyXaroIINX
KOJICOaHUSX.
BriHyX1cHHBIE
MEXaHUYECKHUE
KoJieOaHusI.
Pesonanc.
BriHyXeHHBIE
AJIEKTPOMArHUTH
bIe KOJIeOaHust

[TepemenHbIi
TOK.
CunycounaanbHbl
1 IEpEMEHHBII
TOK. MOIIHOCTh
MePEMEHHOTO
TOKA.
AMIUIUTYHOE U
JIEACTBYIOLIEE
3HAQUYEHHUE CUJIbI
TOKa U
HaIpsKEHUs

24.10.2024

06.11.2024

bubnuoreka
HOK
https://m.edsoo.ru/f
fOcbb86

Bbubnnoreka
HOK
https://m.edsoo.ru/f
fOcbhd34

18

Tpauchopmarop.

07.11.2024



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34

50

IIpousBoactso,
nepepaya u
norpebieHne
AJIEKTPUYECKON
SHEpIrun

19

20

YerpolicTBo u
MPaKTUYECKOE
MIPUMEHEHHE
3JIEKTPUYECKOTO
3BOHKa,
reHeparopa
MePEMEHHOTO
TOKA, TUHUMN
3JIeKTpoIepeaad
DKOJIOTHYECKHE
PHUCKH TIpU
MPOU3BOJICTBE

3IIEKTPOIHEPTUH.

Kynerypa
HCIIOJIb30BAHUS
3JIEKTPOIHEPTUU
B ITOBCEIHEBHOM
JKU3HU

13.11.2024

14.11.2024

Bubmnoreka
1HOK
https://m.edsoo.ru/f
fOcc324

21

22

Mexanunueckue
BOJIHBI, YCJIOBHS
pacnpocTpaHeH!
s. [lepuon.
CxkopocTb
pacnpocTpaHeHu
s U JIJTMHA
BOJTHBI.
[Tonepeunsie u
MPOJIOIBHBIC
BOJIHBI

3Byk. CKopocTh
3ByKa.
I'pomkocTh
3ByKa. Beicora
ToHa. TemOp
3ByKa

20.11.2024

21.11.2024

bubmmoreka
HOK
https://m.edsoo.ru/f

fOccab4

Bubianoreka
1HOK
https://m.edsoo.ru/f

fOcccOc

23

DJIEKTPOMArHuT
HbIE€ BOJIHBI, UX

27.11.2024

Bbubnuoreka
LHOK



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c

51

CBOMCTBA U
CKOpOCTb.
IIxana
3JIEKTPOMArHUTH
BIX BOJIH

https://m.edsoo.ru/f
fOccfe0

[TpuHIUIIBL
paaroCBsI3U U

g4 | [CTICBIACHILL 28.11.2024
PazButue
CPEICTB CBSI3U.
Pammonoxanusa
KonTponbpHas bubnmnoreka

g5 | Padora 04122024  LOK
«Konebanus u https://m.edsoo.ru/f
BOJIHBD» fOcc6f8
[IpssmonuneHOe
pacmipocTpaHeH!
€ CBeTa B bubnuoreka

g~ OAHOpOIHON 05122024 ~ LOK
cpezne. https://m.edsoo.ru/f
ToueuHblid f0cd350
HCTOYHUK CBETA.
JIy4 cBera
OTtpaxxenue
CBETa. 3aKOHBI
OTpaKEHUs bubnmnoreka

27 P 11122024  HOK
[TocTpoenne https://m.edsoo.ru/f
M300pakeHHi B fOcd4e0
TJIOCKOM
3epKaie
[Ipenomienue
ceera. [lomHoe
BHYTpEHHEE bubnuotexa

pg  OTpwenne. 12122024 ~ HOK
[IpenenbubIi https://m.edsoo.ru/f
YTOJI TIOJTHOTO fOcd7f6
BHYTPEHHETO
OTpaKeHHUS
JlaGopaTopHas bubnuoteka

29 pabota 1 18.12.2024 LHOK

«3mepenue

https://m.edsoo.ru/f



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

52

II0Ka3aTess
IIPEIOMIIEHUS
CTEKJIa»

fOcd67a

30

JIMH3EL
[Toctpoenue
M300paXeHUI B
nuH3e. Gopmyiia
TOHKOM JIMH3EI.
VBenuuenue
JIMH3EI

19.12.2024

Bbubmnoreka
LHOK
https://m.edsoo.ru/f
fOcddle

31

JlaGopaTopHnas
pabora
«HccnenoBanue
CBOWCTB
HM300pakKeHUH B
JIMH3aX)

25.12.2024

32

33

Jucnepcus
cBeta. ClIOKHBIN
cocTaB 0eJIoro
cBera. L[BeT.
JlaGopaTopHas
pabota
«Habmonenune
TUCTICPCUU
CBETa»

WnTepdepenius
CBETA.
Hudpaxmus
CBeTa.
Judpakiuontas
perérka

26.12.2024

09.01.2025

bubnuoreka
1HOK
https://m.edsoo.ru/f
fOced22

34

35

[Tonepeunocthb
CBETOBBIX BOJIH.
[onspuzanus
cBeTa

OnTtnyeckue
npuOopsl U
YCTpPOMCTBA U
YCIIOBUS UX
0e30macHoOTo
MIPUMEHEHUS

15.01.2025

16.01.2025

bubnunoreka
1HOK
https://m.edsoo.ru/f
fOcf02e

36

['panuubl

22.01.2025

Bbubnuoreka



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
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IIPUMEHUMOCTHU HOK
KJIACCHYECKOU https://m.edsoo.ru/f
MEXaHHKH. fOcf862
[Toctynater
CIelanbHON
TEOPUH
OTHOCHUTEIBHOCT
u
OTHOCHUTEIBHOCT
b
Bubnuoreka
OJIHOBPEMEHHOC
1HOK
37 TH. 3aMeJIEHNE 23.01.2025
https://m.edsoo.ru/f
BPEMCHH H f0cfad?
COKpaIlIeHne
JUTHHEI
DOHeprus u
HUMITYJIbC
PENSATUBUCTCKOM Bubianoreka
38 gacTuibl. CBS3b 29 01.2025 HOK
MAacCCEI C https://m.edsoo.ru/f
SHEpPruen u fOcfc68
HUMITYJIbCOM.
DHeprust MoKos
KoHntponbHas
paborta
«Ormruka. Bbubnuoreka
g9 OcHoms 30012025  HOK
cIelMaabHON https://m.edsoo.ru/f
TEOpUHU fOcf6f0
OTHOCHUTEIBHOCT
n»
DoTOHEI.
bubnnoreka
dopmyna OK
40 Tlnamxa. 05.02.20225 LI
i https://m.edsoo.ru/f
cprimin fOcfel6
UMITyJIbC (POTOHA
OtkpbITHE U
bubnnoreka
HUCCIIEIOBaHUE
HOK
41 ¢doroaddexra. 06.02.2025
Onbrtat A. T https://m.edsoo.ru/f
o fOcffc4
CroneroBa
42 3aKOHBI 12.02.2025 Bbubnnoreka



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
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dotorddekra. HOK
VYpaBueHue https://m.edsoo.ru/f
DUHIITEHHA IS f0d015e
dhoToarddekra.
«Kpacnas
TpaHUIIA
dhoTodrddekra
JlaBiieHue cBera.
Omngrter I1. H. bubnnorexa
43 | JleGenesa. 13022025 ~ HOK
NUMIICCKOE https://m.edsoo.ru/f
. f0d04a6
JIECTBUE CBETa
Texanaeckue
YCTPOMCTBA U
MPaKTHYECKOE
MIPUMEHCHHUE:
44 (hoTO3JIEMEHT, 19.02.2025
dboTonaTumk,
COJIHCYHAs
Oarapes,
CBETOIHO]T
Pemenune 3ama4
110 TeMe bubnuoreka
45  Onements 20022025 ~ OK
KBAHTOBOI https://m.edsoo.ru/f
f0d0302
ONITHKK»
Mogenp aToma
TomcoHa.
OmnbIThI Bubnunoreka
46 Tesepboprano 26.02.2025 ~ HOK
paccesiHuIo o- https://m.edsoo.ru/f
JaCTHII. f0d091a
[Inanerapnas
MOJICIIb aTOMa
bubmmoreka
47 [Tocrynatel bopa 27.02.2025 TOK
https://m.edsoo.ru/f
f0dOafa
Nznyyenue n bubnmoreka
4g ~ oriomenne 05.03.2025  HOK

(hOTOHOB MpH
nepexoje aToma

https://m.edsoo.ru/f
fOdOafa



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
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C OJTHOTO YPOBHS
SHEpPruU HA
npyrou. Bussl
CHEKTPOB

49

50

BomaHoBEIE
CBOICTBa
yacTull. BoaHbI
ne bpors.
KopnyckynsipHo
-BOJIHOBOH

Ty alli3M.
CroHTa"HHoe U
BBIHYKJICHHOE
W3JIy4eHUe

OTtkpbIiTHE
PaaMOaKTUBHOCT
u. OnbIThI
Pesepdopaa o
OTIPEICTICHUIO
cocTaBa
PaJIMOaKTUBHOTO
W3ITyYeHUs

06.03.2025

12.03.2025

Bbubnuoreka
1HOK
https://m.edsoo.ru/f
f0d0ca8

Bubmmnoreka
1HOK
https://m.edsoo.ru/f
f0d0fd2

51

52

CBoiicTBa
anbda-, Oera-,
ramma-
W3JTyYEHUSI.
Brnusuue
PaauOaKTUBHOCT
M Ha JKUBEIC
OpraHu3Mbl

OTtkpbITHE
IIPOTOHA U
HEUTpOHA.
N3otomsl.
Anbda-pacna.
DJIEKTPOHHBIN U
MTO3UTPOHHBIN
Oeta-pacmas.
lNamma-
U3JIy4eHue

13.03.2025

19.03.2025

bubnunoreka
HOK
https://m.edsoo.ru/f
f0d1162

53

DHeprus CBs3u
HYKJIOHOB B

20.03.2025

Bbubnuoreka
LHOK



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162

56

54

sape. SAnepHbie
peaKkiuu.

S nepHsiit
peakTop.
[Tpobemsrl,
MEPCIEKTUBBI,
JKOJIOTUYECKUE
aCIEeKThI
SIIEPHOM
SHEPTEeTUKHU
DneMeHTapHbIe
YaCTHILIBL.
OTtkpbiTHE
MO3UTPOHA.
Metonasbl
HaOIIOACHUS U
perucTpauuu
3J€MEHTapHBIX
YacTHII.
Kpyrastii cton
«DyHaMeHTanb
HbIE
B3aUMOJIEVCTBHUS
. EquncTtso
¢buznueckoi
KapTHUHBI MUPa»

02.04.2025

https://m.edsoo.ru/f
f0d1356

Bubmmnoreka
1HOK
https://m.edsoo.ru/f
f0d0e38

55

56

Buj 3Bé31mHOTO
Heoa.
Co3Be3aus,
SIPKUE 3BE3/BI,
IUIAHETHI, UX
BUJIMMOE
JIBIDKCHHE.
Conneynas
cHcTeMa

Comnnie.
Conneynas
AKTUBHOCTb.
Hctounuk
sueprun CoiHIa
" 3BE3]T

03.04.2025

09.04.2025

57

3BE3 MBI, UX

10.04.2025



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38
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OCHOBHEIC
XapaKTEPUCTUKU
. 3BE3 1Bl
rJIaBHOM
MOCJIEOBATENIbH
OCTH.
BuyTtpennee
CTPOCHUE 3BE3.
CoBpeMeHHbIE
MIpeACTaBICHUS
0
MIPOUCXOKIACHUHN
M 3BOIIOLUHN
CoiHLa u 3BE3]

58

59

Mnuneunsiii [yt
— Hama
TI'anakTtuka.
ITonmoxxenue u
JIBIDKCHHE
ConHna B
TI'anakTtuke.
I'amakTuku.
UYépHble AbIpEI B
SIApAx TaJlaKkTHK

Bcenennas.

Pas0eranne

raJIaKTHK.

Teopus

Bonsmoro 1
B3pbIBA.

PenukToBoe
W3IIy4eHHE.
MeraranakTuka

16.04.2025

17.04.2025

60

Hepemennsie
poOIeMbI 1
aCTPOHOMUU

23.04.2025

61

KoHntponbHas

paborta

«OIeMEeHTHI 1
aCTPOHOMUU U
acCTpOPUUKID

24.04.2025

62

O06o0maromuii 1

30.04.2025




58

63

ypok. Pouib
¢busuku u
aCTPOHOMUU B
SKOHOMHMYECKOH,
TEXHOJOTHYECKO
H, COIMaJIbHON B
THYECKOM
chepax
JIeITEIbHOCTHU
YyeJIoBeKa

O06001aroIui
ypok. Ponp u
MECTO (PU3UKHU U
aCTPOHOMUU B
COBPEMEHHOM
Hay4HOU
KapTUHE MHpa

07.05.2025

64

65

Oo6o06maromuit
ypok. Posib
¢buznueckoi
TEOpHH B
¢dbopmMupoBaHUU
MPECTABICHUN
o (puzmueckoit
KapTUHE MHpa

O6006maromuit
ypok. Mecro
¢buznyeckoi
KapTUHBI MUDA B
o01mIem psay
COBPEMEHHBIX
€CTEeCTBEHHO-
HAyYHBIX
MpEeICTaBICHUN
0 TIpUpPOJIE

14.05.2025

15.05.2025

66

Pe3epBHbIit
YPOK.
MaruutHO€E
ToJie.
ONEKTPOMarHuT
Has MHIYKIUS

21.05.2025

67

Pe3epBHbIit

22.05.2025
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ypok. OnTuka.
OCHOBEI
CIICLIMAJIbHOM
TEOPHUH
OTHOCHUTEJIBHOCT
i

Pe3epHblii ypok.

KBanroBas
68 ¢buzuka. 1

DJIeMEHTBI
aCTPOHOMHUU U
acTpou3uku

OBIIEE

KOJIMYECTBO 67

YACOB I1O0

I[TPOTPAMME

Bbubnuoreka
1HOK
https://m.edsoo.ru/f
f0d1784



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
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YYEBHO-METOANMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIUIS1 YYEHUKA

» Gusuka, 10 kimace/ Msikumes I'.51., byxosuer b.b., Corckuit H.H. mox
penakuueit [lapdentreBoit H.A., AkunonepHoe o0iiectBo «M31aTenbcTBO
«IIpocsemienue»

METOJIUYECKHUE MATEPUAJIBI IJISA YUUTEJIA
Y4e0HO-MeTOINYECKUI KOMILUIEKT, UCTIOIb3yEeMbIN AJIs peau3aluu padboueit
POrPAMMBI:

1. ®usuka. Paboune nporpammel. [IpeameTHas nuHUS y4eOHUKOB CEpUU
"Knaccuueckuii kype". 10—11 knaccel: yued. mocobue it o01meoopa3oBar.
opraHu3zanuii: 6a30Bbii u yriay0:. ypoau / A.B. lllatanuna. — M.:
IIpocBenienue, 2023.

2. ®usuka. 10 knace: yue0. s 061meoopa3oBaT. opranuzaiuil ¢ mpuil. Ha
AJIEKTPOH. HocHTelne: 6a3oBbiit ypoBeHb / ['.4. Mskumes, b.b. byxosues, H.H.
Corckuit; mox pea. H.A. IlapdentbeBoii. — M.: [Ipocsemenue, 2023.

3. ®usuka. 11 knacc: yue0. Jlyig 061meodpa3oBaT. opranu3aiuil ¢ mpui. Ha
ANIEKTPOH. HOocuTee: 0a30BbIi ypoBeHb / ['.5. Mskues, b.b. byxosues, B.M.
Yapyrun; nox pen. H.A. IlappentreBoit. — M.: IIpocsemenue, 2020.

4. Coopnuk 3agau no pusuke. 10—11 kmaccel: mocodue s yqarmxcs
oO1ieo0Opa3oBar. yupexaeHuii: 0a30Bblid U poPpuiIbHbIA ypoBHH / H.A.
[TapdentbeBa. — M.: [Ipocsenienue, 2010.

5. ®usuka. "KoHcTpyKTOp" caMOCTOSITENFHBIX M KOHTPOJIBHBIX padoTt. 10-11
KJIACCHI: TTocoOue IJis yuutene odmeodpaszonar. yupexaeauii / C.M.
AnnpromeukuH, A.C. CnyxaeBckuii. — M.: [IpocBemenue, 2020,

6. ®usuka. [loypounsie pa3padotku. 10 kmacc: mocodue A 001eoopa3onar.
opranu3zanuii / FO.A. CaypoB. — M.: IIpocBemenue, 2022.

7. ®usuka. [loypounsie paspadorku. 10 kiacc: mocodue i o0meoopa3oBar.
opraHuzanuii: 6a30BbIii 1 yriayos. yposau / FO.A. Caypo. — M.: [IpocBemieHue,
2023.

Jlureparypa:

1. ®enepanbublii 3ak0H 0T 29.12.2012 Ne 273-®3 "O6 o6pazoBaHuu B
Poccuiickoit @eneparuu’.

2. ®I'oC COO (VYTBepxaeH nmpukazoM MuHKHCTEpCTBA 00pa30BaHUs U HAYKU
Poccuiickoit ®eaepauuu ot 17 mast 2012 r. Ne 413).

3. ®uzuka. 3agaynuk. 10—11 ki1.: mocobue ag 061e006pa3oBarT. yupeaeHuu /
A.I1. PermkeBuu. — M.: llpoda, 2022.

4. Coopruk 3agad o pusuke: 10—11 xmaceer / O.U. I'pomueBa. — M..:
N3narenncTBo "Dx3amen", 2022.

5. Tematuueckue KOHTPOJIbHBIE U CAMOCTOSITENbHBIE paboThI 1o pusuke. 10
kiacc / O.W. I'pommeBa. — M.: UznatensctBo "DOx3amen", 2022.
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6. TeMaTuyeckre KOHTPOJIbHBIE U CAMOCTOSITEIbHBIE paboThI MO usuke. 11
kiacc / O.U. I'pomuieBa. — M.: U3pgaTenscTBo "Dx3amen", 2022.

7. KauectBeHHbI€ 3a1auu 1o pu3uke B cpenneit mkosne. [locodbue nis yuureneit /
M.E. Tynpuunckuii. — M.: [IpocBemenue, 1921.

TexHuueckue cpeacTsa 00y4eHUs: U HarJIsAJHbIE OCOOUS:

1. TCO (xkoMnbIOTEP, MYJIBTUMEIUNHBIN IPOEKTOP, IKPaH)

2. Tabmump (71 — 11xir)

3. KOoMIUIEKT 37eKTpOHHBIX TOCOOUI 10 KypCy (pu3nku

4. Habop yueOHO-TI03HABATENHbHOM JTUTEPATYPhI

5. AnpakTuyeckuil MaTepuan

6. O6opyaoBaHue JIJIsl IPOBEICHUS TAOOPATOPHBIX padboT

7. O6opyaoBaHu€ Ui IPOBEIECHUS IEMOHCTPALMOHHOTO SKCIIEPUMEHTA

8. CripaBOYHUKYU Y SHIIUKIIONEANH 110 (PU3UKE U aCTPOHOMUU

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

1. Enunas xomiexuus udpoBbIX 00pa30BaTeIbHBIX PECYPCOB
http://school-collection.edu.ru /

2. OtkpblTas pusuka
http://www.physics.ru/courses/op25part2/design/index.htm

3. T'azera «1 ceHTAOps»: MaTepuabl Mo GU3NKE

http://1september.ru/

4. ®ecTuBalb negarorudeckux uaen « OTKpbITBINA YPOK»

http://festival. 1september.ru/

5. ®usuka.ru

http://www.fizika.ru

6. KM-mkona

http://www.km-school.ru /

7. DIEKTPOHHBIN YUEOHHUK

http://www.physbook.ru /

8. Camas Oosnblias snekTpoHHas Oubanoreka Pynera. [Touck KHUT U *KypHaIoB
http://bookfi.org/

9. KomnbrorepHas yuebHas cpena « IHTepakTuBHas GU3HKa»



http://school-collection.edu.ru/
http://www.physics.ru/courses/op25part2/design/index.htm
http://1september.ru/
http://festival.1september.ru/
http://www.fizika.ru/
http://www.km-school.ru/
http://www.physbook.ru/
http://bookfi.org/
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JIMCT KOPPEKTHMPOBKU KAJIEHAAPHO-TEMATHUYECKOI'O INTAHMPOBAHUWA
PABOYEN ITPOI'PAMMEI IT0O ®M3UKE B 10-11 KJIACCE HA 2024 — 2025 YUEEHBI

roJl

B cooTBeTcTBUU C KaneHIapHbIM yueOHbIM rpaduxkom MBOY 3anono-
Karanpauikas COI 3a rog 6yeT nmpoBeeHo 4acoB 67, nmporpamMmma Oyiet
BBITIOJTHEHA 32 CUET YIIOTHEHHUS y4eOHOTO MaTepuala

ypoka

Tema

JlaTta mo
JIaHy

Jlata
§{0)

bakty

[Iprunna
KOPPEKTUPOBK
U (PEKBU3HUTHI

JOKYMEHTA)

Cnooco0
KOPPEKTHUPOBKHU




