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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢u3uke 0a30BOr0 YpOBHS Ha YpPOBHE CpPEIHETO OOIIero
oOpa3zoBaHus pa3paboTaHa HAa OCHOBE MOJIOKEHHH W TpeOOBaHUU K pe3yJibTaTaM
OCBOCHHSI OCHOBHOM 00pa3oBaTeNbHON MporpamMmsbl, mnpenacraBieHHbx B OI'OC
COO, a Ttaxxe c ydyeroM (enepasbHOW paboueld MporpaMmbl BOCIHUTAHHS H
KOHIICTIMU TIpernoAaBanus ydyeOHoro mnpenmera «®duszmka» B oOpa3oBaTeIbHBIX
OpraHu3anUsaX Poccuiickon Oenepanun, peAU3YIOLINX OCHOBHBIE
o0pa3oBaTeNbHbIE MPOTPAMMBI.

Conepxkanne mporpaMmbl 10 (U3WKE HAMpaBIIeHO Ha (HOPMHUPOBAHUE
€CTEeCTBEHHO-HAyYHOM KapTUHBI Mupa oOydaronuxcs 10-11 xmaccoB mipu
oOydyeHun ux (uznke Ha 0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-/IEATEIbHOCTHOTO
noaxoxa. [Iporpamma mo ¢usuke coorBercTByeT TpeboBanmsim OI'OC COO
MJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANPEIMETHBIM pe3yjbTaTaM
oOy4eHMs, a TakXK€ YUYUTHIBAET HEOOXOAMMOCTb pEaNM3alUU MEXKIPEIMETHBIX
CBs3ell (U3HKM C €CTECTBEHHO-Hay4YHbIMM Y4eOHbIMU TIpenMeramu. B Hel
ONPEIENSAIOTCA OCHOBHBIE LIEJIM M3y4YeHUsl (PU3UKHU HA YPOBHE CPETHErO OOILEro
o0pa3oBaHusl, TJIAHUPYEMBIE Pe3yJIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHEHIE,
MeTarnpeaMeTHbIe, TpeIMeTHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no pu3uke BKIIOYAET:

e IUIAHUPYEMBIE PE3YJIbTaThl OCBOCHUSI Kypca (U3MKU HAa 0OA30BOM YPOBHE, B

TOM YHUCJIE TPEAMETHBIE PE3YJIbTAThI MO rojamM o0y4YeHUS;

e cojziepkanue yaeOHoro npeamera «dusukay mo rojgam o0yueHusI.

du3rka Kak Hayka O HauOoyiee OOIMX 3aKOHaX MPUPOJBI, BBICTyHas B
KaueCcTBE y4eOHOro mpeaMeTa B LIKOJE, BHOCUT CYLIECTBEHHBIN BKIIaJl B CUCTEMY
3HaHUil 00 okpyxatouieM Mupe. LIIKonpHbIN Kypc (GU3UMKH — CUCTEMOOOPA3YIOIIHIA
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEAMETOB, MOCKOJIbKY (hHU3HUECKHE 3aKOHBI
JeXaT B OCHOBE IMPOIECCOB U SBJICHUM, HU3YyYaeMbIX XHUMHUEH, OUOJIOTHEH,
dbuszuyeckoir reorpadueir u actpoHomued. HMcmonb3oBaHME UM AKTUBHOE
NpUMEHEHUE (PU3NUECKUX 3HAHUW  OMNpeNenseT XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTUKH, TPAHCIOPTA, OCBOCHHS
KOCMOCA, TMOJIYYEHHUSI HOBBIX MaTEpHaJOB C 3aJlaHHbIMH CBOMCTBAMH U JPYTHUX.
N3ydenne ¢u3Mku BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHHUE €CTECTBEHHO-
HAy4YHOM KapTHUHBI MHpa OOydarmwuxcs, B (HOPMUPOBAHUE YMEHHN HPUMEHSITH
HAy4YHBIH METO]I TO3HAHUSI PU BHITIOJIHEHUHU UMH YYEOHBIX HCCIICTOBAHUH.

B ocHOBy Kypca Gu3MKH IJI1 YpPOBHS CpEAHEro OO0IIero oOpa3oBaHHS
MOJOXKEH PsIi HIEH, KOTOpbIE MOXHO paccMaTpUBaTh KaK MPUHIUIIBI €ro
MOCTPOCHHUSI.



Hoes yenocmnocmu. B CcOOTBETCTBUUM C HEW KypcC SBISETCS JIOTMYECKH
3aBEPILICHHBIM, OH COJICPKUT MaTepual U3 BCEX paslielioB (PU3UKH, BKIIOYACT Kak
BOIIPOCHI KJIACCUYECKOM, TaK ¥ COBPEMEHHOMN (U3HKHU.

Hoes cenepanuszayuu. B CcOOTBETCTBUM C HEH Marepuan Kypca (PU3NKU
o0BeUHEH BOKpYr (¢u3nueckux Teopuid. Benymmm B Kypce sBisieTcs
dbopMupoBaHUE MPEJCTaBICHUN O CTPYKTYPHBIX YPOBHSIX MaTe€pUH, BEUIECTBE U
ToJIe.

Hoes eymanumapuzayuu. E€ peanuzauusi NpeanosiaraT HCIOJb30BAHHUE
I'YMaHUTAPHOTO MOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3H pPa3BUTHUSA
¢usuku ¢ pa3BuTMEeM OOIIECTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U KOJIOTUYECKUMH MPOOIEMaMH.

Hoess  npuxnaonoit  uanpasnennHocmu. Kypc ¢usuku npeamnonaraet
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHUYECKHX W TEXHOJOTHYECKHUX MPHIOKECHHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoesa osxonocuzayuu peamuszyercss MOCPEICTBOM BBEIEHUSA 3JIEMEHTOB
colepKaHUs, TOCBSIICHHBIX 3KOJOTMYECKUM MpoOjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takke O0OCYXIeHUs
po6JieM palOHAIIBHOTO MPUPOJIOIIOIB30BAHMS U SKOJIOTMYECKO 0€3011aCHOCTH.

CrepXHEBBIMU dJIEMEHTAMU Kypca (PU3WKH Ha YPOBHE CpPEIHEro OOIIeTo
oOpa3oBaHus ABIAIOTCSA (pu3nyeckue Teopuu ((HopMHUPOBAHHME NPENCTABICHUNA O
CTPYKTYpE MOCTpOEeHUsI (U3HUECKON TEOpHH, posikd (PyHIaMEHTaIbHBIX 3aKOHOB U
OPUHLIMIIOB B  COBPEMEHHBIX TNPEIACTABICHUAX O IMpUpOJE, TIpaHHUIlaxX
OPUMEHUMOCTH TEOpHUH, IS ONHCAHHUS €CTECTBEHHO-HAyYHBIX SIBICHUN W
MIPOLIECCOB).

CucTeMHO-eATeIbHOCTHBIA MOAXO0A B Kypce (PU3MKH peanu3yercs Mpexiie
BCEro 3a CYET OpPraHM3alluy SKCIEPUMEHTANbHON JEATEIbHOCTH OOYyYarOUIUXCH.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKM — OTO MCIOJB30BAHUE CHUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX S3KCIEPUMEHTOB U J1A0OpAaTOPHBIX padoT,
KOTOpbIE B IporpamMme mno (pusuke oObeAUHEHbl B OOIIMN CHUCOK YYEHHYECKHX
PaKTUYECKUX paboT. BrifienieHne B yka3aHHOM TMepedHe JabopaTOpHBIX padoT,
OPOBOAMMBIX JJII KOHTPOJS W  OLEHKH, OCYHIECTBISAETCS YYaCTHUKAMHU
00pa3oBaTeIbHOIO Mpollecca UCXO0Msl U3 OCOOCHHOCTEW IUIaHUPOBAHUS U
OocHalleHuss kabuHera (¢u3uku. Ilpu 3ToM obecneunBaeTCs OBJAJICHUE
0Oy4arolMMHUCS YMEHUSMU MPOBOAUTH KOCBEHHBIE H3MEpPEHUs, HCCIECI0BaHUs
3aBUCUMOCTEN (U3MYECKUX BEIMYMH M TIOCTAHOBKY OIBITOB IO IIPOBEPKE
PEJI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHUE YAENAETCS PEHIEHUIO PACUCTHBIX M KAaYeCTBEHHBIX
3apad. [Ipu 3TOM Ans pacyeTHBIX 3aja4 MPUOPUTETOM SBIISIOTCS 33Ja4d C SIBHO
3a1aHHOM (PU3UYECKON MOJENbIO, TO3BOJISIIOUINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pasjieiia Kypca, TaK U HHTETPUPYs 3HAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3aJaHUs Ha
0OBSCHEHHE TPOTEKaHUsl (U3MYECKUX SBJICHUM W TPOILECCOB B OKpY’Karomien
KU3HU, TpeOyromue BbhIOOpa (GU3MYECKOM MOAECNM [JIsi CUTyalldd MPaKTHUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusimu DPI'OC COO k wmaTepuasbHO-
TEXHUUYECKOMY OOecledeHn0 y4yeOHOro mporecca 0a30Bblii YpOBEHb Kypca
(Gu3HKK Ha YPOBHE CPEIHEro 00IIero 00pa30BaHUs IOJDKCH U3ydaThCs B YCIOBUAX
npeIMETHOro KaOuHeTa (M3MKM WIM B YCIOBUAX HHTETPUPOBAHHOIO KaOWHETa
PEIMETOB E€CTECTBEHHO-HAYYHOTO IMKiIa. B kabuHere (GU3MKU NOIKHO OBITH
HeoOxoauMoe J1labopaTopHOe OOOpYJOBaHHE /Jisi BBIMIOJHEHUS YKa3aHHBIX B
mporpamMme 1o (U3MKe YICHHYECKUX MPAKTHYCCKUX pabOT M JAEMOHCTPAIMOHHOE
000OpyI0BaHUE.

JlemoHCTpanmoHHoe o0OopyaoBaHue (GopMUpyeTcss B COOTBETCTBUU C
MPUHIIUIIOM MUHUMAJIBHONW JOCTaTOYHOCTH H  00ECIEYMBAET IMOCTAHOBKY
MEPEYHCIICHHBIX B TIporpaMMe 10 (HU3UKE KITIOUEBBIX JEMOHCTpAIUNA IS
UCCJICIOBAHMUSI  M3y4YaeMbIX  SBJICHUH MW  MPOIECCOB, OMIMPUYCCKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMECHECHUA.

JlaGopaTopHoe 000pymOBaHHWE MJI YYCHUUYECKHX TMPAKTHYECKUX padoT
dbopMupyeTCcs B BUJE TEMAaTHYECKUX KOMIUIEKTOB W OOECIICUMBACTCS B PacueTe
OJIHOTO KOMILJIEKTa Ha JABYyX oOydJaromuxcs. TeMaThdecKre KOMIUICKTHBI
JabopatopHOro 000pYyJAOBaHUS AOJKHBI OBITH IIOCTPOCHBI HA KOMILJIEKCHOM
WCIIOTh30BAaHWN AHAJOTOBBIX M IU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
MU3MEPUTENIbHBIX CUCTEM B BUJI€ IU(PPOBBIX TA0OOPATOPHIA.

OCHOBHBIMU LIENIAMH U3YUYeHUsT GUZHKHU B 00IIEM 00pa30BaHUU SBIISIOTCS:

e popMUpOBaHUE HWHTEpPECA U CTPEMJICHHS OOydYaloUuXcsi K HAyYHOMY
W3YUYEHUIO TPUPONBI, PA3BUTHE WX HWHTEIUICKTYaJbHBIX M TBOPUYECKHUX
CITOCOOHOCTE;

e Pa3BUTHE MPEJICTABICHUNA O HAYYHOM METOJE MO3HaHUS U (POpMUpOBaAHUE
MCCJIEI0BATENIHCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBIICHUSM;

« popMupOBaHUE HAYYHOTO MHUPOBO33PEHUS KAaK Pe3yJibTaTa NU3y4eHUsI OCHOB
CTpOEHHUS MaTepuu U QyHIaAMEHTAIBHBIX 3aKOHOB (DU3UKH;

e popMupoBaHUE yMEHUW OOBSACHATH SBJICHUS C  HUCIOJIb30BAaHUEM
bu3YecKuX 3HAHUN U HAYYHBIX JOKA3aTEIbCTB;

e popMupoBaHUE TIPEACTABICHUA O PO (PUBUKH JJISI PA3BUTUSA JIPYTHUX
€CTECTBEHHBIX HayK, TEXHUKHA U TEXHOJIOTHH.

JlocTikeHne 3TUX Iiesield 00ecreYrBaeTCsl PEIICHUEM CIIEAYIONINX 3a/1ad B

nporiecce u3ydeHus Kypca GU3UKH Ha YPOBHE CpETHEro O0IIero 00pa3oBaHMs:



e MPUOOPETEHNE CUCTEMBI 3HAHUM 00 OOMMX (HU3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHsIX, BKJIIOYAs MEXaHUKY, MOJIEKYJIApHYIO (PU3UKY,
AIEKTPOJMHAMUKY, KBAHTOBYIO (PU3UKY U DJIEMEHTHI aCTPOPU3UKH;

e popMUpOBaHWE YMEHHA TPUMEHATH TEOPETHYCCKUE 3HAHUS IS
OOBsICHeHHs] (PU3NYECKUX SBJICHUW B TIPUPOAC H JUIS TIPUHSTHS
MPAKTUYECKUX PEIICHUN B MMOBCETHEBHOMN KHU3HU;

¢ OCBOGHHE CIIOCOOOB peIIeHUs pa3IuYHBIX 3ajad C SBHO 3aJaHHOU
dbu3nyeckoil MOJENbl0, 3a7ad, IOJpPa3yMEBAIOIIUX CaMOCTOATEILHOE
co3JlaHue (PU3MUYECKON MOJENH, aICKBATHOU YCIIOBUSIM 3aJ1a4u;

e IOHMMaHHE (UBMUECKMX OCHOB W IMPHUHIMUIIOB JIEHCTBUS TEXHUYECKHUX
YCTPOWCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUSI Ha OKPYKAIOITLYIO
cpeny;

¢ OBJIQJICHUE METOJIaMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TMPOBEACHUS
(bu3MYecKuX SKCIEPUMEHTOB, aHajlW3a W HHTepIpeTanuu UHbOpMaIu,
ONpeIeNICHHs TOCTOBEPHOCTH MOTYYEHHOTO PE3YJIbTaTa;

e CO3JJaHUE YCJIOBUM Il Pa3BUTHS YMEHHM HIPOEKTHO-UCCIENOBATEIbCKOM,
TBOPUYECKOU JIEATEIBHOCTH.

Ha wsydenme ¢usuku (6a30BBIM ypOBEHb) Ha YPOBHE CpEIHEro OOIIero
oOpazoBanusi orBoautcs 136 gacos: B 10 kimacce — 68 gacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraembiii B mnporpamme 1o ¢GU3UKE NepedyeHb J1abOpaTOpPHBIX U
IPAKTUYECKUX paldOT SBISETCS PEKOMEHJIOBAHHBIM, YUYUTEIh JI€JaeT BBIOOD
MpPOBEACHHUS JabOpPaTOPHBIX pPabdOT ¥ OMBITOB C YYETOM WHAWBUIYATBHBIX
0COOEHHOCTEHN 00yYarOIUXCsl.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Pa3znen 1. @®u3uka u MeTOAbI HAYYHOI'O IO3HAHUS

dusuka — Hayka o npupoze. HayuHble mMeToApl IO3HAHUSA OKpPY KAIOLIErO
mupa. Ponp skcnepuMmeHTa W TEOpUHM B IIPOLECCE IIO3HAHUSA IPUPOJBIL
DKCIIEpUMEHT B (PHU3UKE.

MopenvupoBanue (QU3MYECKUX SIBICHUM W mporieccoB. HaydHble TUmoTessl.
dusnyeckue 3aKOHbl U TEOpUH. ['paHUIBl TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.
[IpuHUIKMD COOTBETCTBUSL.

Pons u mecto ¢usuku B (HOpMHUPOBAHUHM COBPEMEHHOM HAay4YHOW KapTHHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTHU JIFOJIEH.

Jlemoncmpayuu

AmnanoroBsle ¥ UU(QPOBbIE HM3MEPHUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYNKH.

Pa3znen 2. MexaHuka

Tema 1. Kunemamuxka

Mexanuueckoe ABMKeHHUE. OTHOCUTEIBHOCTh MEXAHUUYECKOI'O JIBHIKCHUSI.
Cucrema orcuera. Tpaekropusi.

[Tepemenienue, CKOpOCTh (CpelHSISI CKOPOCTh, MTHOBEHHAasi CKOpPOCTh) M
YCKOpPEHHUE MaTepuaibHOM TOUYKH, UX MPOEKIMH Ha OCH CHCTEMBl KOOpJWHAT.
CioxxeHue nepemMenieHnii U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOpEHHOE MpsAMOJUHEHHOe nBrkenue. ['paduku
3aBUCHUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHHWs, IMyTH U MEepeMEeIICHUs
MaTepuagbHON TOYKU OT BPEMEHH.

CBoOoHOe mageHue. Y CKOpeHrne CBOOOHOrO aICHHS.

KpuBonuneniHoe  aBwxkeHue. JIBWKeHHE  MaTepUalbHOM  TOYKH IO
OKPYXHOCTH C IMIOCTOSIHHOW MO MOJYJIKO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEHAS
ckopocTh. [leproa u yactora obpamenus. LleHTpocTpeMuTeNIbHOE YCKOPEHUE.

TexHu4eckrue YCTpPOMCTBA M TMPAKTUUECKOE MPUMEHEHHE: CIIUJIOMETD,
JBU>KEHUE CHAPSIOB, LICMIHBIE U PEMCHHBIE ITEpeayuu.

Llemoncmpayuu

Mogenbs cUCTEMBI OTCUETA, WILTIOCTPAMsd KMHEMATUUECKUX XapaKTEPUCTHUK
JIBUKEHUSL.

[IpeoOpazoBanue NBUKEHUN C HCHIOIb30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3/IyXe U B pa3pe:KEHHOM MPOCTPAHCTBE.

Habmronenue nBvkeHUs Tena, OPOIICHHOTO IOJ] YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.



N3Mepenne yckopeHusi CBOOOTHOTO MaICHUSI.

Hanpasnenue ckopocTH npu JBUKEHUH 110 OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopnule pabomol

N3yueHne HEPaBHOMEPHOIO JIBUKEHHUS C LIEIBIO ONPENCICHUS MIHOBEHHOU
CKOPOCTH.

UccnenoBanne COOTHOLIEHUS MEXKAY NyTSAMH, NPOMJECHHBIMU TEJIOM 3a
[IOCJICIOBATEIIbHBIE PAaBHBIE MIPOMEXKYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHune ABUKEHUS IIapHUKa B BA3KON KUIKOCTH.

N3yuenune nBuxeHus Tena, OpoeHHOro rOpU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHOocutensbHOCTH  [aymmnes.  Ilepebid  3akoH  HproToHa.
NuepumanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. IIpunuun cynepno3unuu cuil. Bropoil 3akon HeroToHa
JUI MaTepUaIbHON TOUKHU. Tpetnit 3akoH HproTOHA 1711 MaTe€pUaIbHBIX TOYEK.

3akoH BcemupHoro tsaroreHus. Cumia Ttsoxectd. llepBas kKocmuueckas
CKOPOCTb.

Cuita ynpyrocru. 3akoH ['yka. Bec rena.

Tpenue. Buabl TpeHust (mokosi, CKoybxeHus, kauenusi). Cuna tpeHus. Cyxoe
TpeHnue. Cuiia TpEeHUsI CKOJIbXEHUS U cuiia TpeHus nokosi. KoadduimeHt tpeHus.
Cuna conpoTUBIICHUA MPU ABUKEHUU TEJIa B AKUJIKOCTH UJIU rase.

[ToctynarenbHOE U BpalaTeabHOE IBUKEHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CHIIBI OTHOCUTEIBHO OCH BpameHus. llmedo cunbl. YcnoBus
paBHOBECHUS TBEPAOTO TEIIA.

TexHuueckue ycTpoMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MMOAUINITHUKH,
JBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBNIeHNE NHEPLIUU.

CpaBHeHUE Macc B3aUMOEHCTBYIOIINX TEJ.

Bropoii 3akon HerotoHna.

N3smepenne cun.

CiioxeHune cuil.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JIehOpMaIinu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U T1aJICHUH.

CpaBHEHUE CHII TPEHUS MOKOS, KAYEHUS U CKOJIbKEHUS.

VY ciioBus paBHOBECHS TBEPJIOTO Tea. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomaol

Nzyuenune nBuxeHus: Opycka 1o HaKJIOHHOW TIJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YOPYTOCTH, BO3HUKAIONIUX B MPYXUHE U
pEe3MHOBOM 00pa3siie, OT uX JAedopMaruu.

UccnenoBanue yciaoBUH paBHOBECUSI TBEPAOrO Tejla, HUMEIOMIETO OCh
BpAILICHUS.

Tema 3. 3axkonsl coxpanenus 6 mexanuke

Nmnynbc martepuaibHOM TOYKM (Te€da), CUCTEMbl MAaTEpHAIBHBIX TOYEK.
Nmnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tela. 3aKOH COXPaHEHUs HMITYJIbCa.
PeaktuBHOE NBUXKEHUE.

Pa6ora cuinbl. MOITHOCTH CHITBL.

Kunernueckass sHeprus marepuaibHON TOuku. Teopema 00 H3MEHEHUU
KWHETUYECKOM SHEPTUHU.

[TorenunanbHas SHEprus. [TorenunanbHas SHEprus YIpyTo
neopMUpOBaHHOW  TpykuHBL.  [loTeHuManbHass 2Hepruss Tejda  BOJIM3HU
MOBEPXHOCTH 3€MIIH.

[loreHnnanbHble U HEMNOTEHLHWANbHBIE  CHJIBL. CBs3b  paboThI
HENOTEHUHAIBHBIX CUJI C M3MECHEHUEM MEXaHMYECKOW SHEPIuu CHUCTEMBI TEI.
3aKOH COXpAHEHUS] MEXaHUYECKON YHEPTUHU.

VYrpyrue v Heynpyrue CTOIKHOBEHUS.

TexHuyeckue yCcTpoCTBa M MPAKTUUYECKOE MPUMEHEHHUE: BOJOMET, KOMED,
MPY>KUHHBIN TUCTOJET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE ABUXKEHUE.

[Tepexoa moTeHIMaTBHON SHEPTUN B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii oxcnepumenm, 1abopamopule pabomol

N3yuenne abCOMOTHO HEYNMPYroro yjapa ¢ MOMOIIbIO JIBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsizu pabOThl CUJIBI ¢ U3BMEHEHHEM MEXaHMYECKOW SHEpruu
TeJla Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MoJiekyasipuasi pu3uka 4 TepMOIHHAMUKA
Tema 1. Ocnoswvt MONEKYAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TMOJOKEHUSI MOJICKYJISIPHO-KUHETUUYECKON TEOPUU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkenue. uddysus. Xapakrep IBUKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BellecTBa. MoJenu CTpOEHUsi Ta30oB, XKUIAKOCTEH H
TBEPJIBIX TEJI U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojenei. Macca u
pa3Mepsbl Mosiekyn. KonnuectBo BemecTsa. [locTosiHHas ABoraapo.

TemmoBoe paBHOBecue. Temmneparypa u e€ usMmepenue. [llkama temmneparyp
Lenscus.



Mogens  wupaeanpHoro ra3za. (OCHOBHOE  YpPaBHEHHUE  MOJICKYJISPHO-
KMHETHUYECKOW TEOpPUH HACAIbHOrO raza. AOCONIOTHAs TeMIieparypa Kak mepa
CpeIHEN KHWHETMYECKOM SHEPIUM TEIUIOBOIO JBHXKEHHMS dacTul rasa. [llkana
temneparyp KenbBuna. ['a30Bble 3akoHBI. YpaBHeHHe MeHneneeBa—KianepoHa.
3akoH [lanpToHa. M3omporecchl B UAEaTbHOM ra3e ¢ MOCTOSSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduyeckoe mpeAcCTaBICHHE HW30MPOLIECCOB: HM30TEpPMa, H30X0pa,
n3obapa.

TexHuuyeckue yCTPONCTBA W NPAKTUUECKOE MPUMEHEHUE: TEPMOMETP,
OGapomerp.

Llemoncmpayuu

OmBITE, JOKA3bIBAIOIINE JUCKPETHOE CTPOCHHE BemiecTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OmnbIThl 10 TG Y3UH KUIKOCTEN U Ta30B.

Mopenb GpOyHOBCKOTO JIBUYKEHUS.

Mopens onbita [TepHa.

OnbITHI, JTIOKa3bIBAIOIIHE CYILIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3auUMOJICHCTBUS.

Mogens, HIIoCTpUpyonas Npupoy AaBJIEHUS ra3a Ha CTEHKH COCYJa.

OnbIThl, WUIIOCTPUPYIONIME YpPaBHEHUE COCTOSIHUSI UJCAIBHOIO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopuusie pabomul

Ornpenenenre Macchbl BO3/lyXa B KJIACCHOM KOMHATe€ HAa OCHOBE M3MEpPEHUI
00beMa KOMHATBI, JJABJICHUS U TEMIIEPATypbl BO3AyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXIY apaMeTPAMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnogvl mepmoounamurku

TepmonuHaMuueckass cUCTeMa. BHYTpPEHHsSI SHEPIrUs TEPMOAMHAMHUYECKOU
CUCTEMBI U CIOCOObI e¢ u3MeHeHus. KonnmuecTBo TemioThl U pabota. BHyTpeHHSs s
DHEpPrusi  OJHOATOMHOTO  HWJEAaJbHOrO0  Trasa. Buasl  Temonepenayu:
TEIIONPOBOHOCTh, KOHBEKIIUS, U3IyUYCeHHE. Y ]IeJbHAsl TEILIOEMKOCTh BEIIECTBA.
KonuuecTBo TemnoThl npu Temionepeiaye.

[lonatue 00 amuabatHOM mporecce. [lepBblii 3aKOH TEPMOAUMHAMUKH.
[IpuMeHeHre TEepBOTO 3aKOHA TEPMOJIMHAMHMKHU K H3ompoieccam. ['padpuyeckas
UHTEpHpeTalus padoThl rasa.

Bropoii 3akoH TepMoamHamuku. HeoOpaTUMOCTh MPOIECCOB B MPUPOJIE.

TenmoBble  MammHbl.  [IpuHIUOBI  ACHCTBUS  TEIJIOBBIX  MAllIMH.
[IpeoOpazoBanusi »HEpruM B TEIUIOBBIX MamuHaX. KoadduimeHnt momae3Horo
nerictBusl TeruioBord MammHbL. [lukn KapHo m ero kosdduiveHT mosie3Horo
JNEUCTBUA. DKOJIOTMYECKUE MPOOJIEMBI TEMIIOIHEPT€TUKH.



TexHuueckue YCTPOMCTBA M MPAKTUYECKOE TMPUMEHEHME: JIBUTATEINb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJOAWIbHUK, KOHIAUIIMOHED.

Jlemoncmpayuu

N3MeneHne BHYTPEHHEH SHEpPruu Tejla MPU COBEPIICHUU PaOOThI: BBLIET
npoOKU M3 OYTHUIKM TOJA JACHCTBHEM CXKAaTOro BO3JAyXa, HarpeBaHue s¢dupa B
JATYHHOU TpyOKe IMyTEM TpeHUs (BUACOIEMOHCTPALINS).

N3MeHeHune BHyTpeHHEN SHEPTUH (TEMIIEPATYPHI) Tella IPU TEIUIonepeaye.

OnpliT 1Mo aaunabaTHOMY pPaCHIMPEHUI0 BO3AyXa (ONBIT C BO3IYIIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, TBUTATENS] BHYTPEHHETO CrOpPaHusi, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii oxcnepumenm, 1abopamopuuvie pabonul

N3MepeHne yaenbHOM TEITOEMKOCTH.

Tema 3. Azpezammnvie cocmoanusn eewjecmea. Dazosvie nepexoont

[TapooGpazoBanve u koHaeHcanus. Vcmapenne u kumnenue. AOCOTIOTHAS U
OTHOCUTEJIbHASA BJIAXHOCTh BO3Ayxa. HacwlieHHbld map. YjenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyPhbl KUTICHUS OT JIABJICHHUS.

TBépnoe Teno. Kpucrammmueckue u amopdHbie Teraa. AHU3OTPOIHS CBOMCTB
kpuctaiuioB. JKuakue kpuctaiwibl. CoBpemeHHble MaTepuanbl. [liaBienue u
KpUcTajuin3anus. Y iejibHas Teriora miasieHus. Cyoaumarnus.

YpaBHeHUE TENI0BOrO OaaHca.

TexHuyeckue yCTpOMCTBA W NPAKTHUUYECKOE IPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KATOPUMETP, TEXHOJIOTUHU TMOJYYSHUSI COBPEMEHHBIX MaTEpPHUaJoB, B
TOM YHUCJIE HAHOMATepUaaoB, U HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kurnienne npu noHN>KEHHOM J1aBJIICHUU.

CnocoObl U3MEPEHUS BIIAXKHOCTH.

Halntonenue HarpeBanus U MIaBJIeHUS KPUCTAJUIMYECKOTO BEIIIECTBA.

JleMOHCTpanus KpUCTaioB.

Yuenuueckuii sxcnepumenm, nabopamopmvle pabomul

N3MepeHne 0OTHOCUTENBHOMN BIaXKHOCTH BO3AYXa.

Pazjien 4. DiekTpoAMHAMHUKA
Tema 1. Inekmpocmamuka
DneKTpu3auusl Tell. OJJEKTpUyYecKud 3apsa. [IBa Buja 3IEKTPUUECKUX
3apsaaoB. [IpoBOOHWKHN, NHUAJIEKTPUKKA W TOIMYNPOBOAHUKHU. 3aKOH COXPAaHEHUS
ANEKTPUYECKOTO 3apsia.
BzaumopeiictBue 3apsaaoB. 3akoH KynoHa. TodedHbIN JIEKTPUUECKUI 3apsi/l.
OnekTpudeckoe 1mosie. HanpskE€HHOCTh 3ieKkTpudeckoro mojs. [IpuHuun



CYINEpIO3ULINN DJICKTPUUECKUX Tosied. JIMHUM HanpsiKEHHOCTH JJIEKTPUYECKOTO
OJIA.

Pabora cun  osmektpoctatmdeckoro  mousis.  [lorennman.  PasHocTthb
MNOTCHUUAIOB. [IpOBOOHUKM W AWABIEKTPUKH B DIJIEKTPOCTATHYECKOM IIOJIE.
JlusnexTpuyeckas MpOHUIAEMOCTb.

DnekTpoeMKocTh. KonnencaTop. DIeKTpOEMKOCTh IUIOCKOTO KOHJEHCATOpa.
DHeprus 3apsKEHHOTO KOHJEHCATOopa.

TexHu4eckrue yCTpOMCTBA W TMPAKTUYECKOE MNPUMEHEHUE: 3JIIEKTPOCKOII,
AJIEKTPOMETP, OJJIEKTpOCTATUUYEeCKas 3allluTa, 3a3eMJICHHE DJICKTPOINpHUOOPOB,
KOH/JICHCATOp, KONUPOBAJIbHBIN aNNapar, CTPyHHbBINA IPUHTED.

Llemoncmpayuu

Y CTpoRCTBO M MPUHIMIT IEUCTBHUSI DJIEKTPOMETPA.

BzanmopencTBre HaIEKTPU30BAHHBIX TEII.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEI.

[IpOoBOAHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3ALIUTA.

JIMPAEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH  IIJIOCKOTO KOHAEHcaTopa OT IUIOIIAIU
IUIACTUH, PACCTOSIHUA MEXKIY HUMH U JUBJIEKTPUYECKON MTPOHULIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJICHCATOopa.

Yuenuueckuii sxcnepumenm, 1abopamopuusie pabomul

N3MepeHne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwtit Inexkmpuueckuit mox. Toxu 6 paziuunvlx cpeoax

DJIEKTPUYECKUM TOK. YCIOBHSI CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cumna Toka. [ToCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 1151 yyacTka [enH.

DNEKTPUYECKOE COIMPOTHUBJICHUE. YJEIbHOE CONPOTHBIICHUE BELIECTBA.
[TocnenoBarenbHOE, ApATIIETBHOE, CMEIIIAHHOE COSIMHEHUE TTPOBOIHUKOB.

PaGora namekrpuueckoro Toka. 3akoH J[xoyms—JleHma.  MomtHOCTh
3JIEKTPUYECKOTO TOKA.

DIIEKTPOABMKYIIAs CHJIa U BHYTPEHHEE CONPOTUBIICHUE MCTOYHHUKA TOKA.
3akon Oma Jy1st TOJIHOM (3aMKHYTO#) 3JIeKTpudecKkol 1enu. KopoTkoe 3aMbIkaHue.

DNeKTpOHHAs MIPOBOJMMOCTh  TBEpPABIX  METAJLJIOB. 3aBUCUMOCTh
CONPOTHUBJIEHUS METAIIOB OT TeMIiepaTypbl. CBEpXIPOBOJIUMOCTb.

DIIEKTPUYECKHM TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoIHUKHY. CobcTBeHHast u puMecHast MIPOBOJAUMOCTD
noJiynpoBogHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

DONEeKTpUYecKuidi TOK B pacTBOpax MW  paciulaBaX  3JIEKTPOJUTOB.
DIIEKTPOIUTAYECKAS TUCCOIUALIMS. DIEKTPOIIH3.



DJIeKTpUYECKU TOK B raszax. CaMOCTOATENbHBI M HECAMOCTOSTEIbHBIN
pazpsan. Momuus. [Liazma.

TexHuueckue yCTpOICTBA M MPAKTUYECKOE MPUMEHEHHUE: aMIlepMeETp,
BOJIBTMETpP, PEOCTAaT, HMCTOYHUKH TOKA, >SJIEKTPOHAIPEBATEIbHBIE MPUOOPHI,
ANEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS], BAKYYMHBIN TUOJ,
TEPMUCTOPBI U POTOPEIUCTOPHI, MOTYTIPOBOTHUKOBBIN MO/, TaIbBAaHUKA.

Llemoncmpayuu

N3mepenue cuiibl TOKA U HaPSKEHUSL.

3aBUCUMOCTh COMPOTUBIICHUS HMWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOILA/IN TTOTIEPEYHOI0 CEUCHHS U MaTepuaa.

CmemanHoOe CoOeTMHEHUE IPOBOITHUKOB.

[Ipsmoe wu3MepeHue HSIeKTpoABMXKylIed cuibl. KopoTkoe 3aMbikaHue
rajqbBaHUYECKOIO AJIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTh COIPOTUBIICHUS] METAIIIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3JIEKTPOIUTOB.

Hckposoint paspsa 1 IpOBOAMMOCTD BO3yXa.

OIHOCTOPOHHSS TPOBOAUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydenune cMemaHHOro COEAMHEHNs PE3UCTOPOB.

N3mepenune aneKTpOABUKYIIEH CHIIBI UCTOYHMKA TOKA M €ro BHYTPEHHEIO
COIIPOTUBJIEHUSI.

Habmonenue snekrposusa.

MesknpeaMeTHblIe CBSI3H

N3yuenune xypca ¢usuku 6a3oBoro ypoHs B 10 kiiacce oCylIeCTBISETCS C
Y4E€TOM COJAEpPKATEIbHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMud MaTE€MaTHKH,
OMoNIOTUH, XUMUH, reorpaduu ¥ TEXHOJIOTUH.

Meoicnpeomemnvle nonsimusi, CBA3aHHBIE C M3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SABJICHUE, HAy4YHBId (hakT, THIoTe3a, (u3HyUecKas BEIUYMHA, 3aKOH,
Teopusl, HaOIIOEHUE, SKCIEPUMEHT, MOJEIUPOBAHNE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: penieHue CHUCTEMbl YpaBHEHWH, JMHEHHas QyHKIus,
napabona, runepooa, ux rpaduKu U CBOWCTBA, TPUTOHOMETPUUYECKUE (PYHKITUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOKIECTBO,
BEKTOPBI U UX MPOCKIUU HA OCU KOOPAMHAT, CJI0)KEHUE BEKTOPOB.

buonocus: mexanmdyeckoe ABWIKEHHE B KWUBOU mpupoje, auddysus, ocMmoc,
TEIJI000MEH JKHMBBIX OPraHU3MOB (BUbI TEIUIONEPENAYH, TEIJIOBOE PAaBHOBECHE),
ANEKTPUUECKUE SIBJICHUS B )KUBOM IIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJSIpHAs Macca, TEIUIOBBIE CBOMCTBAa TBEPABIX TN, KUIAKOCTEH U



ra3oB, JJIGKTPUUYECKHE CBOWCTBA METAJJIOB, 3JIEKTPOJIUTUYECKAS] JIUCCOLMALNSA,
raJlbBaHUKA.

l'eoepacghus: BTaxXHOCTH BO3/yXa, BETPHI, 0aPOMETP, TEPMOMETD.

Texnonocus.: npeoOpa3oBaHHE IBUKEHUN C HMCIOJIb30BAHHMEM MEXAaHU3MOB,
y4ET TpEHUsT B TEXHHUKE, MOAIIMITHUKHU, WCIOJb30BAHHE 3aKOHA COXPaHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOAOMET M JPYTrHE), JBUTaTellb BHYTPEHHEIrO
cropaHusi, apoBasi TypOrHa, OBITOBOM XOJIOJMJIBHHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
MOJIYYECHHUS COBPEMEHHBIX MaTepHajoB, B TOM 4YHUCJIE HAHOMAaTepUaJOB, U
HAHOTEXHOJIOTHH, 3JEKTPOCTAaTUYECKas 3allMTa, 3a3eMJICHHUE 3JIEKTPONpHOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIbHBIE npuOopBl,
AIEKTPOOCBETUTETHLHBIE MPUOOPHI, TaThbBAHUKA.

11 KJIACC

Paznen 4. DyekTpoAMHAMHUKA

Tema 3. Mazcnummnoe noine. IneKmpomMazHUMHASA UHOYKUUA

IlocTostHHBIE =~ MarHuTBl.  B3aumojelcTBHE  ITOCTOSHHBIX  MarHHWTOB.
MarautHoe mnoje. BekTop MarHUTHOM HWHAYKUMM. [IpuHOMI Cyneprno3unuu
MAarHuTHBIX noJsied. JIMHMKM MarHuTHOM WMHAYKIWU. KapTuHa JIMHWM MarHUTHOW
WHIYKIUU T0JIsI HOCTOSIHHBIX MAarHUTOB.

MaruutHoe T0J€ MPOBOJHHMKA C TOKOM. KapThHa JWHUA UHIYKIIUU
MarHUTHOTO TOJSl JJIMHHOTO MPSIMOTO TMPOBOJHHMKA M 3aMKHYTOTI'O KOJBIIEBOIO
MPOBOJIHMKA, KaTyIIKUA ¢ TOKOM. OnbIT DpcTeaa. BzaumoaelicTBue MpoOBOJHUKOB C
TOKOM.

Cuna Amnepa, e€ MOJyJIb U HallpaBJICHUE.

Cuna JlopeHuia, €€ MOJlyJIb U HarpaByieHUE. J[BUKEHUE 3apSyKEHHON YaCTUIIbI
B OJHOPOJIHOM MarHUTHOM Iojie. PaboTa cuisl JlopeHa.

SIBeHHME DNEKTPOMArHUTHOM MHAYKOMU. [IOTOK BekTOpa MAarHUTHOU
WHAYKIUHA. OJIEKTPOABMKYIAs Cuia WHAYKIWU. 3aKOH DSJIEKTPOMAarHUTHOM
unaykiuu dapanest.

BuxpeBoe »siekTpuueckoe Tmosie. OIEKTPOJBHXKYIAs CUJIa HUHIYKIUU B
MPOBOJAHUKE, IBHXKYILEMCS TOCTYNAaTEIbHO B OJTHOPOJHOM MarHUTHOM TOJIE.

[IpaBuno Jlenua.

NuaykTuBHOCT.  SIBIIGHME CaMOMHAYKIMH. OJEKTPOABMKYIIAs  Cuia
CaMOMHTYKIIUH.

DHeprusi MarHUTHOTO TMOJISl KAaTYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHu4eckrue yCTpOMCTBA W TMPAKTUUYECKOE MPUMEHEHHUE: TOCTOSHHbBIC
MarHuThl, SJIEKTPOMATHUTHI, SIEKTPOJBUTaATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YacTHll, UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnsiT OpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO IMy4YKa MAarHUTHBIM MTOJIEM.

JIuHUM UHAYKIIUYA MarHUTHOTO MOJIS.

B3anmoneiicTBrue AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIopeHia Ha HOHBI ANEKTPOJIUTA.

SIBiIeHME ATEKTPOMArHUTHON UHIYKIIUU.

[IpaBuno Jlenua.

3aBUCHUMOCTD 3JIEKTPOJIBHXKYILEH CUJIbI MHAYKIUU OT CKOPOCTH HU3MEHEHUS
MAarHUTHOT'O MIOTOKA.

SIBiieHME CaMOUHIYKIIUU.

Vuenuueckuii sxcnepumenm, 1abopamopuuvie pabomul

N3ydyeHne MarHuTHOTO MOJISl KATYIIKHA C TOKOM.

UccnenoBanue nericTBUsS NOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue aBiaeHUs 3NEKTPOMATHUTHOW HHAYKIIVH.

Pasnen 5. Kosre6anust 1 BOJTHBI

Tema 1. MexanuuecKkue u 31eKmpoMazHUMHbLE KOJ1€0AHUA

Konebarenbnass  cucrema. CBoOOAHBIE  MeXaHUYECKHE  KojeOaHMUs.
[Napmonunueckue konebanus. [lepuoxa, wacrora, amrmmutyna u ¢asza KoaeOaHUM.
[Ipy>kxMHHBIA MasTHUK. MaremMaTH4ecKHil MasgTHHUK. YpaBHEHHWE TapMOHHYECKHUX
kojeOanuii. [IpeBpalienre HEPrun Mpyu rapMOHUYECKUX KOJICOAHUSX.

Koneb6artenbupiii kKOHTYp. CBOOONHBIE S3JIEKTPOMArHUTHBIE KOJEOAHUS B
UJeaIbHOM KOJIeOaTeTbHOM KOHType. AHAIOTUs MEXIy MEXaHHYECKUMH U
ANEKTPOMATrHUTHBIMU KoJieOaHusiMu. Popmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPTUU B UJI€ATHLHOM KOJIE0ATEILHOM KOHTYPE.

[IpencraBneHue o 3aTyxaluux KojeOaHUsX. BeIHYX/I€HHbIE MEXaHHUUECKHE
koseOanus. Pezonanc. BeiHyXIeHHbBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUSI.

Ilepemennbiii  Tok. CHHYCOMIAIBHBIA MEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE W JEHCTBYIOIIEE 3HAYEHUE CWIBl TOKA U
HaAPSIKCHUS.

Tpancpopmarop. [IponsBoacTBO, nepenadya U NOTPEOICHUE SIEKTPUUECKOM
SHEPrur. DKOJIOTMUECKUE PHUCKU IPH MPOU3BOJCTBE 3iekTposHepruu. Kynbrypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHON HKU3HU.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE ITPUMEHEHME: DIIEKTPUUYECKUN
3BOHOK, T'€HEPATOp NEPEMEHHOIO TOKA, JIMHUH 3JIEKTpOIepe1ay.

Llemoncmpayuu

UccnenoBanne mapameTpoB KosieOaTeIbHOM cHCTeMbl (IIPYKUHHBIA HITU
MaTeMaTUYECKUIl MasTHHK).



Habmronenue 3aryxarmux KojieOaHuii.

HccnenoBanue CBOMCTB BIHYKICHHBIX KOJICOAHUH.

Habmronenue pe3onanca.

CB0oOOAHBIE 3JIEKTPOMArHUTHBIE KOJICOAHMSL.

OcuumnorpaMmsl (3aBUCUMOCTH CHIIBI TOKA U HaNPSKEHUS] OT BPEMEHU) IS
AIIEKTPOMATrHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu mOCIENOBATENbHOM COEAUHEHUHM PE3UCTOPA, KaTYIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogens JIMHUY 3JIEKTPONEPEIayun.

Vuenuueckuii sxcnepumenm, 1abopamopuuvle pabomul

Uccnenoanue 3aBUCUMOCTH MEpUOJA MaJIbIX KoJieOaHUM Ipy3a Ha HUTU OT
JUTMHBI HUTU U MacChl Tpy3a.

HccnenoBanne NEPEMEHHOrO TOKa B LENH W3 IOCIEAOBATENBHO
COEMHEHHBIX KOHJEHCATOPA, KATYIIKA U PE3UCTOpA.

Tema 2. Mexanuueckue u 371eKmMpPOMAZHUNHbBLE B0TIHbL

Mexanuueckue BOJHBI, YCIOBUs pacnpocTpaHenus. Ilepuon. CxopocTb
pacrpocTpaHeHUsi W JiIMHA BOJIHBL. [lomepedHble W MPOAOJBHBIE BOJIHBI.
Nutepdepentus u audpaxiys MEXaHUYECKUX BOJIH.

3Byk. CkopocTth 3Byka. I'pomkocTh 3Byka. Beicota ToHa. TemOp 3Byka.

DJIEKTPOMArHUTHBIE BOJIHBL. Y CIIOBUS U3IYyUYEHHS AJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AIIEKTPOMATHUTHBIX BOJIH: OTpa)K€HUE, MPETOMIICHHUE, TOJApu3anus, AudpaKius,
unaTepdeperimsa. CKOpoCTh JIEKTPOMArHUTHBIX BOJIH.

[lIxana 37eKTPOMArHUTHBIX BOJH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBS3H U TENEBUIEHUS. Paguonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuyeckue yCTpPOMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: MY3bIKAJIbHBIC
MHCTPYMEHTHI, YJbTPa3BYKOBasi AUArHOCTMKA B TEXHUKE M MEAULMHE, pajaap,
pPaauoONPUEMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Llemoncmpayuu

OO6pa3oBaHue U pacpoCTpaHEHUE MOTEPEYHBIX U MPOJAO0IBHBIX BOJIH.

Kone6mromieecs Teno kak UCTOYHUK 3BYKa.

HaGntonenue orpaxeHus: U IpeoMICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue natepdepeniium u mudpakiny MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

Habmronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOM U
4acTOTOM KOJeOaHUil.



UccnenoBanne  CBOMCTB ~ DJIGKTPOMATHUTHBIX ~ BOJIH: OTpa)xeHUe,
pesioMIIeHUE, MoJspu3anus, Judpakuus, uHTephepeHIus.

Tema 3. Onmuka

I'eomerpuueckass ontuka. IIpsMonnHelHOE pacnpoOCTpaHEHHWE CBETAa B
oaHopoaHo cpexe. JIyu cBera. ToueuHblld HCTOYHUK CBETA.

OTtpaxkenue cBeTa. 3aKOHbI OTpakeHus cBera. [locTpoeHue n3zobpakeHui B
IJIOCKOM 3€pKaJIe.

[Ipenominenue cBera. 3aKOHbI IPEJIOMIICHHS CBETA. AOCOJIFOTHBIN MTOKA3aTENb
npenomieHus. IlonHoe BHyTpeHHee oTpakeHue. IIpenenbHbIl yroa IOJHOIOo
BHYTPEHHETO OTPAKECHHUS.

Hucnepcus ceeta. CinoxHblid cocTaB Oenoro cseta. LlBer.

CoOuparoniie u  pacceuBaroive JuH3bl. ToHKas JnH3a. DOKycHOE
paccTosiHUE W ONTHYecKas cujia TOHKOW JuH3bl. [locTpoeHue uzolOpaxeHuil B
coOMparolMX U paccerBaromUX JMH3aX. DopMylia TOHKOW JTUH3BI. YBeEIWYEHUE,
JTaBaeMoe€ JTUH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUUYECKOM ONTHKHU.

BonnoBass ontuka. Wurepdepenius cBera. KorepeHTHblE HCTOYHUKH.
VYcaoBuss HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HWHTephEpEHIIMOHHOU
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaxuust cBera. JludpakinumoHHas pemieTka. YcioBue HaOMOACHUs
[JIABHBIX ~MAaKCUMyMOB IpW MAaJ€HHUM MOHOXpPOMAaTHYECKOrO CBE€Ta Ha
TU(GPaKIUOHHYIO PEIICTKY.

[Tonspusanus ceera.

TexHuyeckue yCTpPOMCTBAa M IIPAKTHUYECKOE IPUMEHEHWE: OYKH, JyIa,
¢doroamnmnapaT, NPOEKIMOHHBIA amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEIICTKA, TTOJISIPOUI.

Llemoncmpayuu

[IpsMoNMHEWHOE pacHpOCTpaHEHUE, OTPAKEHUE U IPEIOMIICHHUE CBETA.
OnTtuyeckue npuOOopHI.

[TosHOE BHYTpEHHEE OTpakeHue. Mozaens CBEToBOAA.

UccnenoBanue CBOMCTB N300paKeHU B TMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habmronenue uarepdepeHimuy crera.

Hab6mronenue nudpaxiuum ceera.

Habmronenue aucnepcuu cBeTa.

[Tonydenue cnekTpa ¢ MOMOUIBIO TPU3MBI.

[Tonyuyenue ciexkTpa ¢ HOMOUILI0 JUPPAKITUOHHON PEIICTKH.

Habmronenue nonsipusanuu cBera.

Yuenuueckuii oxcnepumenm, 1abopamopmuuvie pabonul



N3mepenure nokaszaresns NpeoMIICHUs CTEKIIA.
HccnenoBanue cBOMCTB M300paKeHNH B JTMH3AX.
Hab6monenue aucnepcuu cBera.

Pa3nesn 6. OcHOBBI ClIeNIHAIBLHOM TEOPUU OTHOCHTEIbHOCTH

['pannipl NPUMEHMMOCTH  KJIACCHYECKOM  MexaHuku.  [loctynarsl
CIECIUAIIBHON TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTH MOJIYJISL CKOPOCTH
CBETA B BAKyyM€, IPUHIUIT OTHOCUTEIBHOCTH DUHIITENHA.

OTHOCUTENIBHOCTh OJJHOBPEMEHHOCTU. 3aMEAJICHHE BPEMEHU M COKpALCHUE
JUTUHBI.

DHEPrusi U UMIYJIbC PEISATUBUCTCKON YaCTHUIIBL.

CBsi3p Macchbl C SHEPrue U UMITYJIbCOM PEJISITUBUCTCKOW YaCTHULBI. DHEPrus
TTOKOSL.

Pasznen 7. KBantoBas pusuka

Tema 1. Dnemenmul K6AHMOB0U ONMUKU

®otonbl. ®opmyina [1nanka cBsa3u sHEprun PoTOHA C €ro YacTOTON. DHEPrusl
U UMITYJIbC (POTOHA.

OtkpeiTe u uccnenaopanue porodddexra. OmbiTel A. I'. CTonmeroBa. 3aK0HBI
poroaddexra. YpaBHenue OiHmTeHa A1 doTodpdexra. «KpacHas rpanunar
dororddexra.

JlaBnenne cBera. OnbiThl I1. H. JleGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE MpUMEHEHUe: (OTOIIIEMEHT,
(doTogaTuMK, coHEeUHas 6arapes, CBETOANO/I.

Jlemoncmpayuu

®oTo3dheKT Ha yCTAaHOBKE C IMHKOBOU TIJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETo (GoTo3dexra.

CBeToanoI.

Conneunas O6arapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pe3depdopaa mo paccessHuto o -4acTHil.
[Inanerapuas mognens aroma. Iloctynatel bopa. M3nydeHne W moriomeHue
(GOTOHOB mpU TEpexoae aTomMa C OJHOTO YpPOBHS JHEPrUU Ha JApyrou. Bumawl
cnekTpoB. CIIeKTp ypOBHEM 3HEPruH aToMa BOAOPO/IA.

BonnoBele cBoiicTBa yactuil. Bonnel ae bpoina. KopnyckyisipHO-BOIHOBOM
Tyaan3M.

CrnoHTaHHOE U BBIHYKJEHHOE U3ITyUYEHUE.

TexHu4yeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAJIbHBIN
aHaju3 (CIEKTPOCKOIT), Jla3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pesepdopna.

Ornpenenenve JJIMHBI BOJIHBI Ja3epa.

Ha0nronenue nuHeiyaThIX CIIEKTPOB U3yYEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamoptvie pabomeol

HaGmronenue nuHeiyaToro criekTpa.

Tema 3. Amomnoe a0po

DKCNEPUMEHTHI, JTOKA3bIBAIOIIME CIOXKHOCTh CTpPOCHUA Aapa. OTKphITHE
pPaiOaKTUBHOCTH. Oneitel Pesepdopma mo  ompeneneHuio  cocraBa
panmuoakTuBHOrO uW3nmydeHus. CoiictBa anbda-, Oera-, TaMMa-U3TydeHUSI.
BrnusiHne painoakTMBHOCTH Ha KUBbIE OPTaHU3MBbI.

OtkpeiTHE TIpOTOHA W HeWTpoHa. Hykinonnas monens sapa [elizenGepra—
NBanenko. 3apsan sapa. MaccoBoe uuciio siapa. M30Torbl.

Anbda-pacniaa. ONEKTPOHHBIM W TO3UTPOHHBIN Oera-pacman. ['amma-
W3Jy4YeHue. 3aKOH PaJuOaKTUBHOTO pacnajia.

DHeprusi CBs3U HYKJIOHOB B siipe. SaepHbie cuiibl. Jledext Macchl spa.

Anepnbie peakuuu. /lenenue u cuHTe3 A1I€EP.

Anepnwiii peakrop. TepmosiaepHsiid cuHTe3. IIpobieMbl B IEepPCHEKTHUBEI
AIEPHON SHEPTETUKH. DKOJIOTUYECKNE ACTIEKTHI SAEPHON YJHEPTETHKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeToapl HAONIOACHHS W PETUCTPAIIUH dJIEMEHTAPHBIX YACTHIL.

dynagamenTanpHble B3aUMOAeHCcTBUA. EnUHCTBO (pr3nueckoi KapTHHBI MUpa.

TexHnueckue yCcTpoicTBa U MPAKTUUECKOE MPUMEHEHUE: TI03UMETP, KaMepa
BuuibcoHa, siiepHbIil peakTop, aToMHasi 6omoa.

Jlemoncmpayuu

CUYeTurK MOHU3UPYIOIIUX YACTHII.

Yuenuueckuii oxcnepumenm, 1abopamoptule pabomol

HccnenoBanue TpekoB 4acTHIL (10 TOTOBBIM (poTorpadusim).

Pa3nen 8. D1eMeHTBI ACTPOHOMHUM U ACTPOPUUKHU

Otansl pa3BUTHS acTpoHoMuUU. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAYCHUE
aCTPOHOMMUH.

Bun 3Be3gnoro Heba. Co3Be3nus, spKUE 3BE3/bl, IUIAHETHI, UX BHUIUMOE
JBUYKEHUE.

ComnHeuHas cucrema.

Conuue. ConneuHas akTUBHOCTb. Mcrounuk sHeprum CosiHIIa U 3BE3/I.
3BE311bl, UX OCHOBHBIE XapaKTEPUCTHKHU. /[marpamma «cCnekTpaibHBIA Kilacc —
CBETHUMOCTbY». 3BE3/bl TJIABHOW IOCIIEIOBATENBHOCTH. 3aBUCHMOCTh «Macca —
CBETHUMOCTb» JJISI 3BE3]l IJIaBHOM IOCJIEAOBATEIbHOCTU. BHYTpeHHEE CTpoeHHUE



3B€31. COBpEMEHHBIE TPEJICTABICHUS O MPOUCXOXKACHUU U 3Boonuu CoJiHIa U
3BE3. JTanbl )KU3HHU 3BE3/I.

Mieunsiii Ilyte — Hama ['amaktuka. Ilonokenne u asuxenue CoiHIa B
lNanaktuxe. Tunel ranaktuk. PagroranakTvuky U KBazapbl. UepHbIE JBIPHI B siapax
TAJIAKTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa00ia. Pazoeranue ranakTuk.
Teopusa bonsmoro B3peiBa. PenukroBoe uznydeHue.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepemennnie npobsieMbl aCTPOHOMUMU.

Yuenuueckue nabnrooenus

Habnronenuss HEBOOPYKCHHBIM IJ1a30M C HMCIOJIb30BAHHUEM KOMIBIOTEPHBIX
MPUIIOKEHUHN ISl ONIPE/ICTICHUS] TIOJIOAKEHUSI HEOECHBIX O0OBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE c03Be311s CEeBEPHOIro MOJIyIapus U SIPKUE 3BE3bI.

HabGmtonenus B Teneckon Jlynsl, mianer, Mieunoro Ilytu.

O06o01maoiiee NOBTOPEeHUE

Pony Qusuku u acTpOHOMHUM B SKOHOMHYECKOM, TEXHOJOTHYECKOH,
COITMAJILHOM M 3TUYECKOM cdepax NesTeIbHOCTH YeIOBEKa, POJib U MECTO (PU3HKU
¥ aCTPOHOMHHU B COBPEMEHHOUN HAy4YHOW KapTHHE MUPA, POJb (PU3NYECKOI Teopuu
B (GOpPMHpPOBAHUU TIPEACTABICHUNA O (PU3NYECKONW KapTUHE MHpA, MECTO
(bu3uYeCKO KapTUHBI MUpPaA B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IPEICTABJIEHUMN O IIPUPO/IE.

MesxknpeaMeTHblIe CBSI3H

N3yyenne kypca ¢usnku 6a3zoBoro ypoBHs B 11 kitacce ocymiecTBisieTcs C
YUYETOM COAEPKATEIBbHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTE€MaTHKH,
OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meoicnpeomemnvle nonsimusi, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO
MO3HAHMS: SIBJICHWE, HAY4YHBIM (hakT, TUMOTEe3a, (u3nyUeckas BETWUYMHA, 3aKOH,
TEeOopUsi, HAOJIIOJICHHUE, SKCIIEPUMEHT, MOJISTTUPOBAHUE, MOJIEh, U3BMEPECHHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUYECKHUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO, BEKTOPbl U MX MPOCKIHWH HA OCH KOOPAWHAT, CIIOKEHHE BEKTOPOB,
POU3BOJIHBIC JJIEMEHTAPHBIX (YHKIMN, MPU3HAKU [OJ00USI TPEYroJbHUKOB,
orpe/eeHIe MIONIaN IITOCKUX GUTyp U 00bEMa Tl

buonoeusn: »nextpuueckue SBICHUS B KUBOM Mpupone, KoiedareabHbIC
JIBUKEHHUS B )KUBOW MPUPOJAE, ONTUYECKUE SIBIICHUS B KMBOM MPUPOJIE, TEUCTBUE
paauanyy Ha )KMBbIE OPraHW3MBbl.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasi CTPYKTypa TBEPIbIX
T€Jd, MEXaHU3Mbl OOpa30BaHUS KPUCTAIIMYECKOM PEIICTKH, CHEKTPaIbHBINA
aHasus.



l'eocpaghusi:  MarHuTHBIE TIOJIOCA 3€MJIM, 3aJ€KH MarHUTHBIX Py,
(dboTOoChEMKA 3eMHOM IMOBEPXHOCTH, IIPEJCKA3aHUE 3EMJIICTPSCCHMI.

Texnonocua: JNVHWUW DBJIEKTpOIIEpeaay, TEHEepaTop IEPEMEHHOrO TOKa,
ANEKTPOABUTATENb, WHIAYKIMOHHAS TM€4b, pajap, PaAuONpPUCMHUK, TEJIEBU30D,
anTeHHa, tenedon, CBU-neub, NMpOEKIMOHHBIN amnmapar, BOJIOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «Dusmka» Ha ypoBHE CpPETHETO OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHb) JOJKHO OOECIICUUTH JTOCTHXKEHHE CIIETYIOIINUX
JTUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBLIE PE3YJIbTATHBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS YUeOHOTO TpenMera «Du3nkay JOHKHBI
OTpakaTh TOTOBHOCTH M CIIOCOOHOCTh OOYYalOImUXCS PYKOBOICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3ULIUEN JIUYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTALUW, TO3UTUBHBIX BHYTPEHHHX  YOEXJCHHI, COOTBETCTBYIOIIMX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBA, PACIIMPEHUE >XKHU3HEHHOTO
OTIBITA M OMBITA JACATEIBHOCTH B MPOIECCE peaTn3alii OCHOBHBIX HAIPABIICHUN
BOCIIUTATEIBHOU JEATEILHOCTH, B TOM YHCIIC B YACTH:

1) rpaIaHCKOT0 BOCIIMTAHUSA:

c(hOpMHPOBAHHOCTD TPAKIAHCKON MO3UIIUU 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJ€HA POCCUKCKOro OOIIEeCTBa;

NPUHATAC  TPAJAWIHAOHHBIX  OOIIECYEIIOBEYCCKMX  T'YMAaHUCTHYCCKHX U
JEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEPECAX TPa)kIaHCKOTO
o0I1ecTBa, y4acTBOBaTh B CAMOYTPaBICHUH B 00pa30BaTeIbHON OpraHU3alliy;

yYMEHHUE B3aMMOJICHCTBOBATH C COIIMAIbHBIMUA HHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUSMU U Ha3HAUYCHUEM;

TOTOBHOCTH K TYMaHUTAPHOU U BOJIOHTEPCKOM IEATEIIHPHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHUSI:

c(hOpMUPOBAHHOCTh poccuiickomn Ipa)I1aHCKON UJCHTUYHOCTH,
NaTpUOTU3MA;

IIEHHOCTHOE OTHOIICHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JTOCTH)KCHHSIM
POCCUNCKHUX YUCHBIX B 00JIaCTH (PU3UKU U TEXHUKHU;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIHTAHMS:

c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHWBATh CUTYAllMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh Ha MOPATbHO-HPABCTBEHHBIE HOPMBI M I[EHHOCTH, B TOM YHCIIC B
JEATETBHOCTH YUCHOTO;

OCO3HAHUE JIMYHOTO BKJIa/Ia B TOCTPOEHUE YCTOMIMBOTO Oy ayIIIero;

4) 3¢TETHYECKOT0 BOCTIMTAHMSA:

ACTETUYCCKOE OTHOIICHHUE K MUPY, BKIIOUAst SCTETUKY HAyYHOT'O TBOPYECTBA,
npucyiero puandeckoil Hayke;



5) Tpy/10BOI0 BOCTIMTAHUS :

MHTEpPEC K Pa3IMYHbIM cdepam npodhecCHOHATBHOU NEeATeTbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oymymieit mpodeccuu 1 peaTm30BbhIBATh COOCTBEHHBIC JKU3HEHHBIC TIJIAHBI,

TOTOBHOCTh ¥ CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpa30BaHMIO B 00JACTH
(bU3HKK HA TPOTSHKEHUN BCEH JKU3HH;

6) 3K0JI0THYECKOr0 BOCTIMTAHMS:

c(OPMUPOBAHHOCTh 3KOJIOTUYECKOW KYJIbTYpbl, OCO3HAHHUE TJI00ATBHOIO
XapaKTepa SKOJOTUYECKUX PodIem;

IJJAHUPOBAHUE U OCYIIECTBIICHUE JIEUCTBUI B OKPYXKAIOIIIEHN Cpelie Ha OCHOBE
3HaHHUS LEJIeW YCTOMYMBOIO pa3BUTHUS YEJIOBEYECTBA;

pacllMpeHHe OIbITa JEATENIbHOCTH 3KOJIOTMYECKOW HAINpPaBICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HAaHUH 10 (PU3UKE;

7) HIEHHOCTH HAYYHOT0 TO3HAHMSA:

c(OPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUYECKON HAYKHU;

OCO3HaHUE IIEHHOCTM HAyYHOW JesTeNbHOCTH, TOTOBHOCTH B MPOIECCE
u3ydeHus:  (QU3MKKA ~ OCYIIECTBIATH  NPOEKTHYID M HCCIEOBATENIbCKYIO
NEeATEIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eCTBUSA
ba3oBble Jjornyeckue aeiicTBUSA:
CaMOCTOSATENIbHO  (popMyJIMpOBaTH U aKTyaJlM3UpPOBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpeNeNATh LU ACATEIILHOCTH, 3aJlaBaTh IapaMeTphl U KPUTEPUHM HX
JTOCTHKEHHS,
BBIBJSITh  3AKOHOMEPHOCTM W TNPOTUBOPEUYUS B  PacCMaTpPUBAEMBIX
(UBUYECKUX SIBICHUSX;
pa3pabarbiBaTh IIAH peUIEHUs MPOOJEMbl C YYETOM aHaIN3a UMEIOIINXCS
MaTepUAIIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTb KOPPEKTUBHI B ICATEIBHOCTD, OIICHUBATH COOTBETCTBUE PE3YJILTATOB
1[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUIN AEATEIBHOCTH;
KOOPJIMHUPOBaTh M  BBIIOJHATH pabOTy B  YCJIOBHUSIX  PEATBLHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICUCTBUS,
pa3BUBaTh KPEaTHBHOE MBINIJICHUE TIPYU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBbie ucciaenoBarebCKue 1eHCTBUA:
BJIaJIETh HAYYHOM TEPMUHOJIOTHEH, KIFOYEBBIMU MOHATUSIMU U METOJIaMHU
bu3uYeCKO HAYKH;



BJIAJICTh HaBBIKAMHU y4eOHO-HMCCIICIOBATEIBLCKON M MPOSKTHON JCATCIBHOCTH
B 00nacTu (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIEHOMY TTOHMCKY
METOJIOB pelIeHUsl 3a/1ad (PU3NYECKOTO COJEpKaHUS, MPUMEHEHUIO Pa3UYHBIX
METO/IOB ITO3HAHWS;

BIAJCTh BHJAAMH JCATEIBHOCTH IO TIOJYYEHHIO HOBOTO 3HAHHS, €T0
MHTEPIIPETAllUY, MPEOOPa30BaHUI0 W TPHUMEHEHHUIO B Pa3jMYHBIX YYeOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUH YYEOHBIX MPOEKTOB B 00J1acTU (DU3UKY;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIIBUTATh THIIOTE3y ©¢ PEIICHUs, HAXOAUTh apTyMEHTHl IJIsS JOKa3aTelhCTBa
CBOMX yTBEPXJICHUH, 3a71aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

aHAIM3UPOBATh TIOJYYEHHBIE B XOJI€ PEHICHWS 3a/Jadydl  Pe3yJIbTaThl,
KPUTHYECKH OIEHUBATHh WX JIOCTOBEPHOCTh, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSX;

CTaBUTh W (OpMyIHpOBaTH COOCTBEHHBIE 3alayd B 00pa3oBaTENbHON
JESTETLHOCTH, B TOM YHCJIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYaIlUSIM, OIICHUBATh IPHOOPETEHHBIN OIIBIT;,

yMETh TIEPEHOCUTh 3HaHWSI 10 (HU3MKE B TPAKTUYECKYyI0 00JacTh
KHU3HENIEATSITLHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE HJICH, TIPEIJIaraTh OPUTUHAIBLHBIC TOAXObI U PEIICHUS;

CTaBUTH MPOOJIEMBI M 331a49H, JOITYCKAIOIINE ATbTCPHATUBHBIC PEIICHNUS.

Pabora ¢ undopmanueii:

BJIAJICTh HABBIKAMHU TOJIyYCHHS WH(POpMauu (PU3NYECKOTO COACPNKAHUST U3
HMCTOYHMKOB Pa3HbIX THIIOB, CaMOCTOSTEIBHO OCYIIECTBIATH ITOWCK, aHAIN3,
CUCTEMATH3AIMI0 W WHTEPHIpEeTavio WH(OOpPMAIUK pa3IuYHBIX BUAOB U (Qopm
PEICTABIICHNUS;

OIICHUBATH JIOCTOBEPHOCTH MH(POPMAITUH;

UCIIOJIB30BaTh  CPEJICTBA  WH(POPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTHIA B PEUICHHWH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpTaHU3aI[MOHHBIX
3371a4 ¢ COOJIOJICHHEM TpeOOBaHWN SPrOHOMHMKH, TEXHHUKH OE€30I11acCHOCTH,
TUTHCHBI, PECYypCOCOEpeKEHUsSI, TPABOBBIX H DJTUYECKHUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOTO COJEp)KaHUs B Pa3lUYHBIX (opmarax c
y4e€TOM Ha3zHAYeHUs MHPOPMAIIUU U TIEIEBOM ayIUTOPHH, BEIOMpAs ONTUMAIIbHYIO
dbopMy TIpeICTaBICHUS U BU3yaTH3aI1H.

KoMMyHMKaTHBHBIE yHUBEpCAJIbHbIC y4eOHbIe NeiiCTBUS:
OCYLIECTBIATh OOLIEHWE HAa ypokKax (U3UKK U BO BHE-YPOUHOH
JeATeNbHOCTH;



pacrmo3HaBaTh TMPEANOCHUIKM  KOH(JIUKTHBIX CHTyallMd ®  CMSr4arh
KOH(DJTUKTBHI;

pPa3BEepHYTO M JIOTMYHO H3JIaraThb CBOIO TOYKY 3PEHMSI C HCIOJIb30BaHHEM
A3BIKOBBIX CPEJICTB;

NOHUMATh ¥ HCIOJNB30BATh MPEUMYIIECTBA KOMAaHIHOW M WHIWBUIYaIbHOU
paboThI;

BbIOMpaTh TEMATUKY WM METOJIbl COBMECTHBIX JCHCTBHHM C y4eTOM OOIIMX
MHTEPECOB ¥ BO3MOXKHOCTEH Ka)KI0T0 WieHA KOJIJICKTHBA;

OPUHUMATh IeTd  COBMECTHOW  JIEATENbHOCTH, OpPraHHU30BBIBATH U
KOOPAWHHUPOBATh JCHCTBUS TO €¢ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacupeneniaTb poid C y4eTOM MHEHHM Y4YacTHHKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHO pabOThI;

OIICHMBATh KAaueCTBO CBOEr0 BKJaJa M KaXKIOTO YYacCTHWKA KOMaHIBI B
OOIIHIA pe3yNbTaT MO Pa3padOTaHHBIM KPUTEPHSIM,

npejaraTh HOBbIE TPOEKThI, OLEHUBAaTh HUIEH C MO3ULIUU HOBHU3HBI,
OPUTHHAIIBHOCTHU, MPAKTUYECKOM 3HAUNMOCTH;

OCYIIECTBIISAITh TMO3UTUBHOE CTPATETMUECKOE TIOBEJICHHWE B Pa3IUYHBIX
CUTYAIIUSX, IPOSIBIIATH TBOPUYECTBO U BOOOPAKEHHUE, OBITh HMHUITUATHBHBIM.

PeryisiTuBHbIE YHMBepPCcAJbHbIE Y4eOHbIe 1eiicTBUS
Camoopranuzamnus:

CaMOCTOATENIbHO OCYILECTBIISATh MMO3HABATEIBHYIO AESATENBHOCTh B 00JACTH
GU3UKKM W acCTPOHOMUH, BBISIBISATH MPOOJEMBI, CTaBUTh U (OpMyIHpPOBaTh
coOCTBEHHBIC 33/1a4U;

CaMOCTOSITENIbHO COCTaBJIATh IUIAH PELICHUS] PAacCYCTHBIX M KaYeCTBEHHBIX
3aJ1a4, IJIaH BBIMOJIHEHUS MPAKTUYECKOW paboThl C YUYECTOM HMEIOLUXCS PECypPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsaTh paMKU y4e€OHOro IMpeaMeTa Ha OCHOBE JIMYHBIX IMPEANOYTECHUM;

JenaTh OCO3HAHHBIM BBIOOp, aprymMeHTHpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTh 3a pelieHue;

OIICHUBATH MPUOOPETECHHBIN OIBIT;

crocoOCTBOBAaTh (OPMHUPOBAHHUIO W MPOSBICHUIO HPYJUUUU B 00JacTH
(U3KMKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, IMOIHOHAIbHBIN HHTEJICKT:

JaBaTh OLIEHKY HOBBIM CHUTYallMsiIM, BHOCUTb KOPPEKTHUBBI B NIESITEIbHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LENIM;

BJIAJ€Th  HaBbIKAMM  IO3HABATENbHOM  pediaekcuu KaKk  OCO3HaHMS
COBEpPUIAEMbIX JEHCTBUII W MBICIUTEIbHBIX IIPOLIECCOB, HX PE3YJIbTATOB U
OCHOBaHMI;



MCTIOJIb30BaTh MPUEMBI pEIICKCHH JIJIsl OIEHKU CUTYalluH, BEIOOpA BEPHOTO
pelleHus;

YMETh OIIEHWBATh PUCKH M CBOEBPEMEHHO NPHHUMATh PEIICHUS MO HX
CHIDKEHUIO;

NPUHUMATh MOTHUBBI W apryMEHTHl JPYTHX TPH aHAIM3€ pPe3yIbTaTOB
JeSITETLHOCTH;

MPUHUMATH ceOsl, TOHNMAasi CBOM HEJTOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHUBBI W apryMEHTHl JPYTHX TIPH aHAJM3€ pPe3yIbTaTOB
JeSATeNbHOCTH;

PU3HABaTh CBOC MIPABO U MIPABO JPYTUX HA OIIMOKH.

B mporecce MOCTMKEHHS JTHYHOCTHBIX PE3YIhTATOB OCBOCHHS MPOTPAMMBI
no ¢usuke sl YpOBHS CpEeAHEro o0mero ooOpa3oBaHus y OOyYarOUIUXCs
COBEPIICHCTBYETCS IMOLIMOHATTEHBIH WUHTEIJICKT, MpeanoararoIni
c(hOpMUPOBAHHOCTH:

CaMOCO3HaHUs, BKIIFOYAIOLIETO CIOCOOHOCTh TOHUMATh CBOC AMOLIMOHAIBHOE
COCTOSTHUE, BUCTHh HAIIPABIICHUS PA3BUTHS COOCTBEHHOW YMOLIMOHAIBHOMN chephl,
OBITh YBEPEHHBIM B ce0g;

CaMOpPETYyJIMPOBAHUS, BKJIIOYAIOMIETO CaMOKOHTPOJIb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOC TIOBEJEHUE, CIOCOOHOCTh aJanTUPOBATHCA K
AMOITMOHAIBHBIM U3MEHEHUSM U TIPOSIBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHECH MOTHBAIUH, BKIIFOYAIOIICH CTPEMJICHUE K JIOCTHIKCHHIO 1IEIH U
yCcrexy, ONTUMU3M, WHUIMATUBHOCTb, YMEHHE JEHCTBOBATH HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

SMMATHH, BKIIOYAIONIEH CITIOCOOHOCTh MOHUMATh YMOIIMOHATIBHOE COCTOSTHHE
JIPYTUX, YYUTHIBATH €r0 TMPH OCYIIECTBICHWHU OOIICHUSA, CIIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAIHbHBIX HABBIKOB, BKJIFOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, TIPOSBIISITH HHTEPEC U pa3peIiaTh KOHPIUKTHI.

NPEJIMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y 00YYAIOIIUXCS YMECHUM:

JEMOHCTPUPOBATh Ha TMPUMEpPax pPojab U MECTO (U3HKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHUpA, B PA3BUTHUM COBPEMECHHOM TEXHUKH H
TE€XHOJIOTUH, B MPAKTUYECKON NEATETbHOCTH JIOIEH;

YUYUTHIBATh TPAHUIIBI TPUMEHEHHUS M3YYCHHBIX (DU3NUYECKUX MOJIEICH:
MaTepuajibHas TOYKa, HHEPIIHAIbHAs CHCTEMa OTCYETa, aOCOTIOTHO TBEPIOE TEJIIO,
UJIealibHBIA Ta3, MOJEIU CTPOEHUS Ta30B, KUAKOCTEH M TBEPHABIX TEJ, TOYCUHBIH
AIIEKTPUUYECKUH 3apsii MPU pelieHnd PU3NUECKUX 3a/1a4;



pacro3HaBath (U3UYECKHUE SIBJICHUS (MIPOLIECChI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXaHWKH, MOJICKYJSPHO-KUHETUYECKON TEOPHUU CTPOECHHUS BEIIECTBA U
AJIEKTPOJAMHAMMKHA:  PAaBHOMEPHOE W  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JNBI)KEHUE, CBOOOJHOE TMAaJeHUE TeJ, JBUKEHUE MO OKPYKHOCTH, HWHEpLHS,
B3auMoencTeue Ten, Auddy3us, OpOYHOBCKOE ABUKEHHUE, CTPOCHUE JKUJKOCTEU
U TBEPBIX TEJ, U3MEHEHHE 00beMa Tell MPU HarpeBaHUU (OXJIAXKICHHUH ), TETIIOBOE
paBHOBECHE, HCHApeHHUE, KOHJEHCAlMs, IJIaBJICHHE, KPUCTAUIM3ALMs, KUIICHUE,
BJI&KHOCTb BO3]1yXa, MTOBBIIIICHUE IaBJICHUS Ia3a MPU €ro HAarpeBaHUM B 3aKPHITOM
cocyle, CBsI3b MEXIy T[apaMeTpaMd COCTOSIHMUS Ta3a B M30Ipolleccax,
AJIEKTpU3aIvsl TN, B3aUMOJICUCTBUE 3apsJI0B;

OMUCHIBATh MEXAHWYECKOE ABUKEHHE, MCIONb3Yysd (PU3HMUYECKUE BEITUYUHBI:
KOOpAWHATa, MyTh, NEpPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, macca Teja, Cuia,
UMITYJIbC Te€Jla, KHHETUYeCKasi SHEprus, MOTCHIMAIbHAs SHEPrus, MEXaHUYecKas
paboTa, MexaHWYecKass MOIIHOCTb;, IPU OINHWCAHWM TIPABUIBHO TPaKTOBAaTh
(U3UYECKUI CMBICT MCIOJB3YEMbIX BEIUYUH, WX OOO3HAYCHUS W CIUHHMIIBI,
HaxoAUTh (HOPMYJIbI, CBSI3bIBAIOIINE JIAHHYIO (DM3UYECKYIO BEIMYUHY C JPYTUMHU
BEIIMYMHAMU;

ONKCHIBATh M3YUYCHHBIC TEIUIOBBIE CBOMCTBA TE€I W TEIJIOBBIC SIBJICHMS,
UCTIONB3ysl (PU3MYECKUe BENMYMHBL: JAaBJICHWE Ta3za, TEeMIEeparypa, CpeIHss
KMHETUYEeCKasi YHEPrusi XaOTUUYECKOr0 JIBHKEHUS MOJIEKYJ, CPEIHEKBaIpaTUYHas
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIIOThI, BHYTPEHHsSI J3HEprusi, padbora rasa,
KO(DPUIIMEHT TOJIE3HOTO JACHCTBUS TEIUIOBOrO JIBUTATENSA, IPU OIMHCAHHUH
MPaBUILHO TPAKTOBAaTh (DU3UYECKUN CMBICT HCIOJB3YEMbIX BEJIWYWH, WX
0003HaYeHUs U CAUHUIBI, HaXOAUTh (OPMYJIbI, CBA3BIBAIOIINE JaHHYIO
(bU3UYECKYIO BETUUMHY C IPYTUMHU BEJIMUWHAM;

ONKCHIBATh U3YUCHHBIE PJICKTPUUECKUE CBOMCTBA BEILIECTBA U DJICKTPUUECKHUE
SBIICHUS (IIPOIECCHI), UCIIONIB3YS (PU3MYCCKHUE BEIMUYMHBI: AJICKTPUUYSCKHUI 3apsi,
AIEKTPUUYECKOE T0JIe, HAPSIKECHHOCTD MMOJIsl, MOTEHIINa, Pa3HOCTh MOTEHIIMAJIOB;
IpU ONHCAHUM TPABWIBHO TPAKTOBAaTh (DU3MUYECKUN CMBICI HCHOJIb3yEMBbIX
BEJIMYMH, MX OO0O3HAUCHUS W CIUHUIIBI, YKa3pIBaTh (DOPMYJIBI, CBS3BIBAIOIINEC
JTAHHYIO (PU3UYECKYIO0 BEIUYMHY C IPYTUMU BEJIUUYNHAMM;

aHaJIM3UpPOBaTh (PU3MUECKUEe MPOIECChl U SIBIICHUS, UCIONB3Ys (Puznueckue
3aKOHBI Y TIPUHIMINBL: 3aKOH BceMHupHOTO TsAroTreHusd, I, II u III 3akonsr HeroTOHA,
3aKOH COXpPAHEHUS MEXaHWYECKONW »HHEpPruu, 3aKOH COXpPAaHEHHUsS MMITYJIbCa,
MPUHLIUN CYNEPHO3ULIMKM CHUJI, TPUHIUI PABHONPABUS WHEPUHUAIBHBIX CHUCTEM
OTCYETa, MOJICKYJSIPHO-KMHETUYECKYI0 TEOPHI0 CTPOEHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETHYECKON SHEPTrUU TEMJIOBOIO ABMKEHHUS MOJIEKYJ C
aOCOJIIOTHON TeMIepaTypou, MepBbId 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AIEKTPUUECKOTO 3apsiaa, 3akoH KynoHa, mpu 5TOM paszinyarh CIOBECHYIO



(GOpMYyITUPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE M YCIOBUS (TPaHUIIBL,
00J1acTH ) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NPHUHLMIIBI JIEHCTBUS MallMH, HOpUOOPOB WU
TEXHUYECKUX YCTPOMCTB; pa3anyaTh YCJIOBUS UX OE30MACHOTO MCIOIb30BAHUS B
MMOBCEIHEBHOM KHU3HHU,

BBITIOJIHATh OKCIIEPUMEHTHI IO HMCCJIEJAOBAHHUIO (PU3UYECKUX SIBICHUN U
IPOLECCOB C HCIOJB30BAaHUEM MPSAMBIX M KOCBEHHBIX HM3MEPEHUH, MPU ITOM
dbopMmynupoBaTth mpobiieMy/3amady ¥ TUIOTE3y Yy4eOHOTO DKCIIEPUMEHTA,
coOuparh YCTaHOBKY M3 MPEIOKEHHOTO O0OPYAOBaHMS, MPOBOAWTH OMBIT U
(dbopMyIHpOBaTH BHIBOIBI,

OCYIIECTBIISATh MPSMbIE U KOCBEHHbIE M3MEPEHUs (PU3NUECKUX BEIUYUH, MIPU
ATOM BBIOMpATh ONTUMANBHBIN CIIOCO0 W3MEPEHHS M HWCIOJIb30BaTh W3BECTHHIC
METObI OLIEHKH ITOrPEIIHOCTEN U3MEPEHNU;

UCCJEeIOBATh  3aBUCUMOCTH  MEXKAY  (U3MYECKUMH  BETUYMHAMH  C
HCIIOJIb30BaHUEM TMPSAMBIX H3MEPEHUN, NMPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(UKCHpOBAaTh PE3yNbTAaThl MOJYYEHHOM 3aBUCUMOCTH (DHU3MUECKUX BEJIUYUH B
BUJIe TaOIuIl U TpadrKOB, AeNaTh BBIBOABI IO PE3yJIbTaTaM HCCIEIOBAHNUS;

coOmro1aTh MpaBmiia 6€30MacHOro TPyJa MpPU MPOBEIEHUN HCCIEIOBAaHUN B
pamMKax y4eOHOTO OSKCHEpUMEHTa, Y4eOHO-MCCIEIOBATEIbCKOM W IPOEKTHOM
AESITeIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB M J1aOOPaTOPHOTO
000pyI0BaHUS;

pemarh pacueTHbIE 3aJadyd C SBHO 3aJlaHHON (PU3UYECKON MOJENbIo,
UCIOJNB3Ys (pU3MUecKre 3aKOHBI U MPUHITUITBI, HA OCHOBE aHAJIM3a yCIOBHS 3aa4n
BbIOMPATh (PU3UYECKYIO MOJENb, BBIACIATh (PU3HMUYECKUE BEIMYHUHBI U (HOPMYIIbL,
HEOOXOJMMBIE NIl €¢ pEIICHHUs, MPOBOJUTH PacueThl M OICHUBATh PEaTbHOCTH
MOJy4YE€HHOT0 3HauY€Hus (PU3MUECKON BEIIMUNHBL;

peliaTh KaueCTBEHHbIE 3a7aui: BHICTPAUBATh JIOTUYECKU HEMPOTHUBOPEUUBYIO
[IETIOYKY PACCYXICHUU C OMOpON Ha H3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
dusndeckue IBICHUS;

UCIOJIb30BATh Opyd  pelleHud  Y4eOHBIX ~ 337ad  COBPEMEHHBIE
UH(}OPMaLMOHHBIE TEXHOJIOTUH AJI TOUCKA, CTPYKTYPUPOBAHHUS, UHTEPIPETAIIH
Y IIPE/ICTaBIICHUS Y4EOHOM U HAyYHO-TIOMYJISIPHON MH(OpMALUK, MOTyYEHHON U3

Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAIM3UPOBATH MOTYyYaeMyto HH(OPMAIIHIO;

IPUBOIUTH MPUMEPHI BKIIaJa POCCUNCKUX U 3apyOEIKHBIX YUCHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOIECCOB OKPYKAIOIIETO MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS 1O (PU3MKE B MOBCEIHEBHOM >KU3HU
i obecrieyeHus: 0€30MacCHOCTU IpU 0OpaIleHnu ¢ IpuOopaMu U TEXHUYECKUMU



YCTPOMCTBAMH, JJIsI COXPAHEHHS 370POBbSI U COOJIOJICHUS HOPM SKOJIOTMYECKOTO
MOBEJICHUS B OKPY Karollen cpesie;

paboTaTh B TpyHIe C BBIMOJHEHUEM PA3IMYHBIX COIUAJIBHBIX POJIEH,
IJIAHUPOBATh PaldOTy TPYIIBI, PAlMOHATBHO PACHIPEACIITh OOS3aHHOCTH U
MJIAHUPOBATh ACATEIbHOCTh B HECTAHJAAPTHBIX CUTYaIlUsX, aJIeKBAaTHO OICHUBATH
BKJIQJT KQXKJI0TO U3 YYACTHUKOB TPYIIIHI B PEIIEHUE paccMaTpUBaeMOM MPOOJIEMBI.

K konmy oOyudenuss B 11 kJacce mpenMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaxaTh CHOPMHUPOBAHHOCTH Y 00YUAIONUXCS YMECHHI:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MECTO (PU3UKU B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YyHOW KapTHHBI MHpA, B Pa3BUTUM COBPEMECHHOM TEXHUKH U
TEXHOJIOTUH, B TMPAKTUYECKOU AEATEIBHOCTH JIIOJCH, LEIOCTHOCTh U €OUHCTBO
(u3HYecKoil KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3MYECKUX MOJICIICH:
TOYCUHBIA IJICKTPUUSCKUHN 3aps/l, JIyd CBETa, TOUCUHBIH UCTOYHHUK CBETA, s/epHas
MOJIeIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOI'O sjpa MpH pelieHnd (HU3NIEeCKUX
3ajad4;

pacro3HaBath (U3UYECKHUE SBJICHUS (TIPOLIECCHI) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJICKTPOJAMHAMUKH M KBAHTOBOW (PM3MKHU: dJIEKTpUUYECKasi IPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOC, XMMHUYECKOE, MAarHUTHOE JCHCTBHSA TOKA, B3aMMOJICHCTBHE
MarHuTOB, OJJICKTPOMAarHWTHAs WHIYKIWS, JEWCTBHE MAarHUTHOTO TIONS HAa
MPOBOJHUK C TOKOM U JIBHKYIIMMCS 3apsij, AJICKTPOMArHUTHBIC KOJICOAaHUS U
BOJIHBI, MPSIMOJIMHEMHOE pacCIpOCTPAHEHUE CBETA, OTPAXKEHHE, IPETOMIICHUE,
uHTephepeHius, audpakus ©W TOMSIpU3aIUs  CBETA, JTUCIEPCHS  CBETa,
doTornexTpuueckuii 3¢dext (hoTordPdeKkT), cBeTOBOE AaBiIeHNE, BOSHUKHOBEHUE
JUHEWYaToro CIHeKTpa aroMa BOJOPOJa, €CTEeCTBEHHas M HUCKYCCTBEHHAs
PaOaKTUBHOCTD;

OTIMCHIBAaTh M3YyYCHHBIC CBOMCTBA BEIIECCTBA (DJICKTPHYECKHUE, MAarHUTHBIC,
OIITHYECKHE, AIEKTPUUYECKYIO MIPOBOJAUMOCTh pa3JInUHbBIX cpen) u
AJIEKTPOMArHUTHBIC SIBJICHHUS (MPOIIECChl), HCHONB3Yys (U3NUYECKUE BEIUYHHBIL:
AJIEKTPUYECKUN 3apsjl, CUja TOKa, AJIEKTPUYECKOE HANpPsHKEHHUE, DJICKTPUUECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMATIOB, AJIEKTPOABUKYIIAS CUia, paboTa TOKa,
WHJYKIUS MarHUTHOTO TMOJisA, cwia Awmmepa, cuia JlopeHina, MHIYKTUBHOCTH
KaTYIIIKH, SHEPTUs AJICKTPUUYECKOT0 M MArHUTHOTO TIOJIEH, TMEepHUOoj M YacToTa
KojieOaHMii B KoJieOaTeTbHOM KOHTYpE, 3apsj M Cujla TOoKa B Ipolecce
FapMOHUYECKUX DJJICKTPOMArHUTHBIX KoyieOaHul, (OKyCHOEe paccTosiHuEe W
ONTHUYECKas CWJia JIMH3BI, TPU OMKMCAHWU TPABWIBHO TPaKTOBAaTh (PU3UUYECKUM
CMBICJI HCIIOJb3YEMBIX BEJIMYHMH, WX OOO3HAYEHWS M EeIUHUIIBI, YKa3bIBaTh
dbopMyJbl, CBS3BIBAIOIIME JaHHYIO (U3HUYCCKYH) BEIUYUHY C JPYTUMH
BEJIMYMHAMHU;



OMUCHIBATh M3YYCHHBIE KBAHTOBBIC SBJICHHS M IIPOILIECCHI, HCMOJIB3YS
¢u3ryeckue BEIMYUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U
4acTOTa CBETA, SHEPTUs U UMIYJbC (POTOHA, IEPUOJI TIOJIypaciaia, SHEPTHs CBSI3U
aATOMHBIX SiJIep, NpPU ONHUCAHUU TMPABWIBHO TPAKTOBATh (PU3MUYECKUN CMBICI
HCTIONIb3YEMBIX BEJIMUMH, WX OOO3HAUECHHUS M EJAUHUIIBI, YKa3biBaTh (POPMYJIBI,
CBS3BIBAIOIME JAHHYIO (PU3MUYECKYIO0 BEJIMYMHY C JAPYTMMU BEJIWYMHAMH,
BBIYHCIIATH 3HAYCHHE (PU3NUECKON BETUUNHBI,

aHAIM3UPOBATh (PU3NUYECKUE TPOIIECCHl M SIBICHUS, HCTIOIB3YsS (PU3UUECKHUE
3aKOHBI U MPUHLHUIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOTO U NapajlIeIbHOTO
COCIMHEHMSI TPOBOJHMUKOB, 3aKkoH Jlxoyns—JleHla, 3aKOH 3JIEKTPOMArHUTHON
WHJYKIWH, 3aKOH MPSIMOJIMHEIHOTO PaclpOCTPaHEHHUs CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJOMIIEHUS CBETa, ypaBHeHHE ODWHIUTEHHa st (oTodddexra,
3aKOH COXPAHEHUsl SHEPryu, 3aKOH COXPAHEHHUS UMITYJIbCa, 3aKOH COXpPaHEHHUS
ANEKTPUUYECKOTO 3apsjia, 3aKOH COXPAaHEHHUs] MAcCOBOTO 4HCIa, nocrynarsl bopa,
3aKOH PaJMOAKTHBHOTO pacmajia, Ipyu 3TOM Pa3IndaTh CIOBECHYIO ()OPMYIHPOBKY
3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAKEHUE W YCIOBUS (TpaHHUIlbl, 00JACTH)
IPUMEHUMOCTH;

ONPEACIISITh HAPABJICHUE BEKTOPA WHIYKIIMM MArHUTHOTO TOJISI TPOBOJHUKA
C TOKOM, cuiibl Amriepa u cuiibl JlopeHua;

CTPOUTh W ONMCHIBaTh H300paKEHUE, CO3/1ABAEMOE IUIOCKUM 3€pKalioM,
TOHKOM JINH30M;

BBITIOJIHATh OKCIIEPUMEHTHI M0 UCCIIENOBAHUIO (PU3UYECKUX SBJICHUM U
MPOIECCOB C HCMOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX H3MEPEHU: MpPU 3TOM
dbopmynupoBath mpobiieMy/3aadyy M TUIOTE3y YYEOHOro JKCIEPUMEHTA,
coOupaTh YCTaHOBKY H3 MPEIJIOKEHHOTO O0O0pYy/IOBaHHUS, MPOBOAUTH OIBIT U
(dbopMyIHpOBaTH BHIBOIBI,

OCYIIECTBIISITh MPSIMbIC U KOCBEHHBIC U3MEPCHUS (PU3UUECKUX BEIUMYHH, TIPH
ATOM BBIOMpATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIOJIb30BaTh W3BECTHHIC
METO/Ibl OIICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJIEIOBATh 3aBUCUMOCTH (DU3MYECKUX BEIMYMH C HCIOJIb30BAaHUEM
MPSIMBIX HM3MEPEHUN: TMpPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIMYMH B BHUJEC TaOJUIl U
rpaduKoB, AeNaTh BHIBOJBI 10 PE3yJbTaTaM UCCIIEAOBAHMUS;

coOmo1aTh MpaBmiIa 0€30MacHOro TPyJa MPU MPOBEICHUN HCCIECIOBAHUN B
paMKax y4eOHOro »SKCHEPUMEHTa, Y4eOHO-UCCIENOBATEIbCKOW U IMPOEKTHOU
JESATENBHOCTH C MCMIOJb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB U J1AOOPATOPHOIO
000pyI0BaHUS;

pemarh pacueTHhIE 3aJaydl C SBHO 3aJaHHOM (U3MYECKOW MOJIENbIO,
UCIIONB3Ys (PU3UUECKUE 3aKOHBI M IPUHIUIIBI, HA OCHOBE aHAJIM3a yCIIOBUA 33/1a4U



BbIOMPATh (PU3UYECKYIO MOJEINb, BBIACHIATh (PU3UUYECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXOJUMBbIE NIl €¢ peIlIeHUs, MPOBOAUTH PacueThl M OIEHMBATh PEaJIbHOCTH
MOJTy4YE€HHOT0 3HaUY€HUs (PU3MUECKOMN BEIIMYMHBL;

pemaTh Ka4eCTBEHHBIE 3a1a4M: BBICTPAUBATh JIOTHYECKN HEMPOTHUBOPEUNBYIO
LETIOYKY PACCyKIEHUN C ONOpOHM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
(uznueckue sIBICHUS;

UCII0JIB30BaTh Opd  pelieHud  Y4eOHBIX  33Jady  COBPEMEHHbBIC
nH(OPMaLIMOHHBIE TEXHOJIOTUH AJI TOUCKA, CTPYKTYPUPOBAHHUS, UHTEPIPETAIIH
Y IIPE/ICTABIICHUS YUEOHOM U HAyYHO-TOMYJISIpPHON MH(OpMaALUK, MOJTYYEHHON U3

Pa3IMYHbIX UCTOYHUKOB, KPUTUYECKH aHAJIU3UPOBATH MOJIy4aeMy0 HH(POPMALIHIO;

OOBSICHATh NPUHUUIBI JEWCTBUS MAIlIWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3iMyaTh YCIOBUS UX O€30IaCHOTO UCIOJIb30BaHUS B IOBCEIHEBHOM
KU3HU,

IPUBOJIUTH IPUMEPHI BKJIa/1a POCCUNCKUX U 3apyOeX HbIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKd, B OOBSCHEHHE IPOLECCOB OKPYKAIOIIET0 MHpa, B pa3BUTHE
TEXHHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (PM3MKE B MOBCEIHEBHOW >KU3HU
i obecrieyeHus: O€30MacCHOCTU MPU OOpAILLEHUH C MPUOOpPaMH U TEXHUYECKUMHU
YCTpOICTBaMH, JIJIsi COXPAHEHUS 370POBbsl U COOJIOCHHSI HOPM SKOJIOTUYECKOTO
MOBEJECHUS B OKPYIKAIOIIEH CPELE;

paboTatb B TpYINIE C BHIIOJHEHHEM pa3JIMYHBIX COIMAIBHBIX PpOJIEH,
IUIAaHUPOBaTh pabOTy TIpyHNbl, PAaLUOHAIBHO PaCHpPElesTh OO0SI3aHHOCTU W
IJIAHUPOBATh JEATEIBHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJleKBATHO OLICHUBATH
BKJIaJl K&JKJIOTO U3 YYaCTHUKOB I'PYIIbI B PEIIEHHE pacCMATPUBAEMON MTPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
N HaumenoBanu | KosmyecTBo yacos JIeKTPOHHBIE Cnucok utoroBbix | Crocoobl
(]
; € pa3aeyoB U (uudpossbie) IJIAHUPYEMBbIX OLICHKHU
n/ Bcer Kontpoubusl | IIpakruyecku
TeM o0pa3oBaTesibHbIE pe3yJIbTaToB ¢ UTOTOBBIX
n 0 e padoThbl e padoThI
NpOrpaMMblI pecypcsbl yKa3aHHeM 3TANoB | IJAHUPYeMbIX
uxX GopMUpOBaHHS | Pe3yJbTATOB
Paznen 1. DU3UKA U METOAbI HAYYHOI'O IO3HAHUSA
JIEMOHCTPUPOBATH
Ha [IpUMepax poJib
1 MeCTO (PU3HKHU B
(dhopmHUpoBaHUN
COBPEMEHHO
duznka u P MVHH "
— bu6mmnoreka [JOK Hay4YHOH KapTUHBI
1.1 2 1 https://m.edsoo.ru/7f41bf MUpAa, B Pa3BUTHH
HAY4YHOTO .
72 COBPEMEHHOM
MO3HAHUS
TEXHUKH U
TEXHOJIOTHi1, B
IIPAKTUYECKOU
JeSITeIbHOCTH
moaein
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
bubmuoreka [IOK OMUCHIBATh
2.1 Kunematuka 5 4 https://m.edsoo.ru/7f41bf MEXaHUYECKOE
72 IIBUYKEHME,
bubmmorexa [JOK UCTIONB3YS Perenue
2.2 amMuKa 7 3
Hlunamik https://m.edsoo.ru/7f41bf ¢busnueckue MPaKTHKO-



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

2.3

3aKOHBI
COXpaHEHHUs B
MEXaHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf
72

BCIIMYUHBI:
KOOpAUHATA, I1yTh,
nepeMelnieHue,
CKOPOCTb,
YCKOpEHHe, Macca
Tena, Cuia,
HUMITYJIBC TCJIA,
KUHETHYeCKast
SHEPTHsl,
MOTCHIIMATTbHAS
JHEPI U,
MEXaHUYeCKas
pabora,
MeXaHUYECKast
MOIITHOCTB; TIPH
OITMCaHUU
NIPaBUIILHO
TPaKTOBaTh
(bU3NYeCKH CMBICIT
HCIOJIB3YCEMBIX
BCINYHNH, UX
0003HauCHUS U
CIIMHMIIBI,
HaXOJIUTh
hopmybl,
CBSI3BIBAIOIIINE
TaHHYIO
bu3HyecKyro
BEJIMYUHY C
JIPYTUMU

OpI/IeHTI/IpOBaHHI)I
X 3a1a4

[TpakTueckas
pabota



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

BCIIMYMHaAMM.

Hroro no pazneny

18

Pazgen 3. MOJIEKYJISIPHASA

PU3UNKA U TEPMOINHAMMUKA

OcHOBEBI
MOTTeKYIpHO- bubmuorexka [JOK
3.1 . 9 1 2 https://m.edsoo.ru/7f41bf
KHHETHYECKOM 7
TEOpHH
OCHOBBI bubmuoreka [JOK
3.2 TEPMOJINHAMUK 10 1 1 https://m.edsoo.ru/7f41bf
u 12
ArperatHbie
COCTOSIHUSI bubmotexa [{OK
3.3 BEIIECTBA. 5 1 1 https://m.edsoo.ru/7f41bf
da3oBbIE 12
MePeXO0/Ibl

OIKCHIBATH
U3y4eHHbIE
TETUIOBBIE CBOMCTBA
TEJ U TETJIOBbIC
SIBTICHUS,
UCTIONB3YS
(busnueckue
BEJINYNHBL
JlaBJICHHE ra3a,
TeMIlepaTypa,
cpenHsis
KAHETUYeCKast
SHEPTHS
Xa0THYECKOTO
JIBIKEHUS
MOJIEKYI,
CpeIHEKBaIpaTUYH
ast CKOpOCTb
MOJIEKYI,
KOJINYECTBO
TETUIOTHI,
BHYTPEHHSA
sHeprus, padorta
rasza, Ko3(puIHeHT
MOJIE3HOTO

IIpakTrueckas
pabota

Pemenne
MIPaKTUKO-
OPUEHTUPOBAHHBI
X 3aJ1a4



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

JICUCTBUSA
TEIJIOBOTO
JBUTATENS; IPU
OIMCaHUU
MIPaBUIBHO
TPaKTOBATh
¢bu3nIecKuil CMBICHT
HCTIOTB3yEeMBbIX
BEJIUYNH, UX
0003HaYCHHS U

CIMHMIIBI,
HaXOWTh
bopmyB,
CBSI3BIBAIOIIINC
TTAHHYTO
bm3IyecKyro
BEIIUYHHY C
JIpyTUMU
BEJTUYMHAMH.
Hroro no pazneny 24
Paznen 4. JIEKTPOJINHAMUKA
5 bubmuoreka [IOK ONKMCHIBAThH [IpakTueckas
JICKTPOCTATHK
4.1 . 10 https://m.edsoo.ru/7f41bf U3yYCHHBIE pabora
12 ANEKTPUUYECKUE
ITocTosTHHBIH CBOMCTBA BemeCTBa Pemrenne
. bubmuorexa [JOK
AIIEKTPUUYECKHIA 1 DJICKTPUICCKUEC TIPAaKTHKO-
4.2 12 https://m.edsoo.ru/7f41bf
TOK. TOKH B 2 SIBIICHUYIS OPUCHTHUPOBAHHBI
Pa3IMYHBIX — (mporeccol), X 33734



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

cpenax

UCTONb3YS
¢busmueckue
BEJINYMHBI:
3IEKTPUYECKUI
3apsig,
AIIEKTPUUYECKOE
ToJe,
HaNpsKCHHOCTh
T0JIs, TOTEHIUA,
pa3HOCTh
MOTEHLINAJIOB; IIPU
OITUCAaHUH
NpaBUIILHO
TPaKTOBATh
(bu3nuecKuii CMbICI
UCTOIb3yEMBIX
BEJIMYUH, UX
0003HaueHUs U
€IUHUIIBL;
YKa3bIBaTh
bopmyIBI,
CBSI3bIBAIOILINE
JTAHHYIO
(u3HUecKyIo
BEJIMYUHY C

JPYTUMH
BEJIUYMHAMH.

Hroro no pazneny

22

PesepBHOE Bpems




OBLLEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

68

18




11 KJIACC

KoanuecTBo 4yacos JIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB 1 TeM uugpoBbie
Ne i/ P Kontpoasnbie | TIpakTnueckue (achp )
MporpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pazgen 1. QJIEKTPOJANHAMUKA
11 MarunuTHO€ noJie. DJIeKTPOMarHuTHas 11 1 3 bubnuoteka [IOK
' UHIYKIHS https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
91 MexaHu4ecKkHe 1 3JIEKTPOMAarHUTHBIE 9 1 bu6nmoreka [IOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97c
99 MexaHn4ecKHe U 3JIEKTPOMAarHuTHBIC 5 1 bubmmoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubmuoteka [IOK
2.3 10 3
Orrriia https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pazzen 3. OCHOBBI CIEITUAJIBHOM TEOPUY OTHOCUTEJBLHOCTHU

31 OcHOBBI cielIMaIbHOM TEOpUU 4 1 bu6nuoreka [IOK
OTHOCUTEIBLHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
4.1 DNIeMEHTHI KBAHTOBOM OINTUKU 6 bubmmorexa [IOK

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

but6mmoreka [JOK
4.2 Crpoenne atoma 4 https://m.edso0.ru/7f41c97¢c
but6mmoreka [JOK
43 ATOMHOE 57p0 > https://m.eds00.ru/7f41c97c
HUtoro no pazneny 15

Pa3nen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

5.1 DJIeMEHTHI aCTPOHOMUU M aCTPODU3UKH 7 Egg?;;?;iiﬁasf A1c97¢
Hroro mo pazneny 7
Paznen 6. OBOBIIAIOUIEE IOBTOPEHUE

6.1 O6o011aroriee MOBTOpeHNE 4 Eg{ijﬁ;;zliﬁal?{f A1c07C
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHNOYPOYHOE INTAHUPOBAHUE

10 KUIACC
KonuvecTBo yacos DJIeKTPOHHbIE
Ne Hara nuppoBbIe
Tema ypoka Kontpoasusie | IlpakTnyeckue
n/n Bcero u3yuyeHusi | oOpasoBaTejibHbIC
padoThI padoThI
pecypchbl
®u3nka — HayKa O IPUPOJIE.
1 Hay4unsie MCTZ bl HOI;HEHI/H[ 1 bubmmorexa [IOK
Y A https://m.edsoo.ru/ff0c32e2
OKpY’KaroIiero Mupa
Posne 1 MecTO Gu3uKu B

5 (hopMUPOBaHUY COBPEMEHHOMN 1 bubnnorexa [IOK
Hay4YyHOU KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON 1eITEeTbHOCTH JIFOeH
MexaHnuecKkoe IBIKESHHE.

3 OTHOCHTEIIBHOCTh MEXaHHYECKOTO 1 bubmuoreka [{OK
nBwxeHus. [lepemenienue, CKOpocTb, https://m.edsoo.ru/ff0c3508
YCKOpEHUe

4 PaBHOMEpHOE NIPSAMOIMHENHOE 1 bu6mmoreka [IOK
JIBHKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPAMOIIMHENHOE 1 bubnnorexa [IOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372e

6 CBobosHOe majieHue. Y cKopeHue 1 bubnuoteka [IOK
CBOOOIHOTO MaIEHUS https://m.edsoo.ru/ff0c39cc
KpuBonnHeliHoe ABMKEHHE.

. Hp o MaTe ﬂa o 0 o 1 bu6nnoreka [IOK

€HUE MaTEePHATLHOU TOYKH TT
B puai https://m.edsoo.ru/ff0c3ada
OKpYKHOCTHU
8 [IpuHumn otHocutenbHOCTH [anumes. 1 bubnnorexa [IOK



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

HNHeprmanpHble CUCTEMBI OTCUETA.
ITepssiit 3akoH HeroTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [Tpunnun

9 Cymepno3ulu cui. Bropoii 3akoH bubmmorexa LIOK
yrep H ' p . https://m.edsoo.ru/ff0c3be8
HeroToHa 17151 MaTepuaibHON TOUKH
Tperuii 3akoH HeroToHa 11 bubnnorexa [IOK

10
MaTepHUaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOro Tsarorenus. Cuna

11 Tsoxectu. Ile pBa;I KOCMUYECKast bubmmorexa [OK

- eP https://m.edsoo.ru/ff0c3d00
CKOpPOCTh

12 Cuna ynipyroctu. 3akoH ['yka. Bec bubmmoreka [TOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenunsa. Kocdbdurmest tpenus.

13 Cua ZEH OTI/IBJ'IGI({l)I/Iq:I pu BHFKeHHI/I bubmorexa TIOK

P pua https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WJTH Ta3e
[TocTynatenbHOE 1 BpalaTeIbHOE

14 JBIDKEHHE a0COJIFOTHO TBEPJIOTO Tea. bubnnorexa [IOK
MowmenT cuiibl. [lnedo cuinbl. Y cnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPJIOTO Tela
HNMnynsc MaTepuanbHOU TOUKH,

15 CHUCTEMBI MaTEPHAIIbHBIX TOYCK. bubmmoreka [TOK
Nmmynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMItysbca. PeakTuBHOE ABMXKEHUE
Pabora 1 MOIITHOCTE CHJIBL.

16 Kunetnueckas sHeprust MaTepuaibHON bubnnoreka [IOK
Touku. Teopema 06 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPrUuu

17 [ToTeHnmanpHas YHEPIHsL. bu6nmoreka [JOK



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

[MoTeHnmanpHast SHEPTUS YIPYTO
1e(OpMHUPOBAHHON TPY>KUHBI.
[MoTeHumanpHas SHEPTHs Teaa BOINM3U
MOBEPXHOCTHU 3eMIIn

https://m.edsoo.ru/ff0c461a

18

[ToTeHnuanpHbIC U HETIOTCHIIMATBHBIC
cuibl. CBsI3b pabOTHI
HCMMOTCHIINAJIBHBIX CUJI C UBMCHCHHUEM
MeXaHUYECKOU OHCPIrUur CUCTCMBI TCII.
3aKOH COXpaHEeHHsI MeXaHUIeCKOU
SHEpTUuu

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHas pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
M3MEHEHHEM MEXaHUYECKOU SHEPIUn
TeJla Ha MIPUMEPE PACTSHKCHHUS
PE3UHOBOTO KI'yTa»

20

KouTponbhas pabora no teme
«Kunemaruka. Jlunamuka. 3aKoHbI
COXpaHEHHS B MEXaHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUST MOJICKYJIISIPHO-
KWHETHYECKOU Teopuu. bpoyHoBckoe
newkenue. Juddys3us

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrtep JBUKEHUS U
B3aMMO/IEHCTBHSI YaCTHUI] BELLIECTBA.
Monenu CTpoeHUs Ia30B, JKUAKOCTEN
U TBEPJBIX TEI

23

Macca monekyi. KonnuectBo
Bemectna. [locrosinnas ABorapo

24

TermnoBoe paBHOBecue. TemmepaTypa



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

u e¢ usmepenue. lllkana remnepatyp
Lenscus

Wneanpusiii raz B MKT. OcHoBHOE

bubnuoreka [IOK

25
ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TeMIepaTypa Kak Mmepa

26 CpeHel KHHETUYECKON dHEPIUU bubnuorexa [IOK
JBHKECHUS MOJIEKYJ. Y paBHCHUE https://m.edsoo.ru/ff0c511e
Menneneesa-Knanelipona

27 3akoH [lanbroHa. ['a30BbIe 3aKOHBI
JlaGopatopHas pabota

o8 «HccnenoBanue 3aBUCUMOCTH MEXKIY
rapamMeTpaMu COCTOSTHUS
pa3peKeHHOr o Ta3a»

29 N3onponeccel B uaeanbHOM ra3e u UX bu6numoreka [IOK
rpaduueckoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
BryTtpeHnHss sueprus
TEPMOJUHAMHYECKON CUCTEMBI U
crocoObl e¢ n3meHenus. Konnyectso bubmmoreka [JOK

30
TEIJIOTHl ¥ paboTa. BHyTpeHHS s https://m.edsoo.ru/ff0c5952
SHEPTrUsl OJHOATOMHOTO UJCAIbHOTO
rasa

but6mmorexa [JOK
31 Buasl Teronepenaun
A pel https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIIOEMKOCTh BEILIECTBA.
bu6mmorexa [IOK
32 KonndecTBo TEIUIOTHI MpH
. https://m.edsoo.ru/ff0c5c36
Terionepenaye. AauadaTHBINA MPOIIECC
33 IIepBblil 3aKOH TEPMOAMHAMUKHU U €T0 bubnnorexa [IOK

NPUMCHCHUC K U30IIpOoLeCCaM

https://m.edsoo.ru/ff0c5efc



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
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HeobpaTumocTs npoliieccos B

34 npupoae. Bropoii 3akon bubmmorexa [OK
pupoze. P https://m.edsoo.ru/ff0c6230
TEPMOAMHAMHKH
35 [Mpunnun nevicreus u KI1/] rerooit bubmuoreka [IOK
MaIlIHbI https://m.edsoo.ru/ff0c600a
36 Huxkn Kapuo u ero KI1/]
37 DKOJIOTNYECKUE IPOOIIEMBI
TETIOOHEPTeTUKH
38 O606maromuii ypok « MoJeKyspHas bubnnorexa [IOK
¢u3nka. OCHOBBI TEPMOJMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota mo Teme
39 «MonexynspHas pusrka. OCHOBbBI Bubmmorexa LIOK
yIIp ’ https://m.edsoo.ru/ff0c6a50
TEPMOJIMHAMHKID
40 [TapooOpaszoBaHue U KOHIEHCAIIUS. bubnmoreka [IOK
Hcnapenue u KuneHue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS M OTHOCHUTEIIbHAS
41 BJIAYKHOCTB BO3/lyXa. HachlleHHbII bubmorexa [TOK
AR - https://m.edsoo.ru/ff0c64d8
nap
TBepnoe Teno. Kpucramueckue u
42 amopdHble Tena. AHU30TPOIHS bu6imoreka LIOK
CBOMCTB KpUCTAIIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctauibl. COBPEMEHHBIC MaTepUAITBI
[TnaBneHwe U KPUCTAIUTH3AIIHS.
43 VenbHas TeIIOTa INIABICHUS bubmorexa LIOK
' https://m.edsoo.ru/ff0c6708
CyOnumarius
44 VYpaBHeHHE TEIIOBOTO OamaHca bubmmorexa [TOK

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

DnexTpu3anus Tei. DIeKTPUUECKUM

45 3apsi. JIBa BUIa 3JIEKTPUYECKHUX bubmorexa [OK
AL a P https://m.edsoo.ru/ffOc6bcc
3apsaoB
IIpoBOAHUKH, TUAICKTPUKHU U
46 H(E)J'I TIPOBOJHUKH BaK(F))H COXpaHEHUs bubnnorexa [JOK
YHpOBOA ’ p https://m.edsoo.ru/ff0c6bcc
ANEKTPUYECKOTO 3apsaa
BzaumoperictBue 3aps10B. 3aKOH
47 Kynona. TodeqHBbI dIIeKTpUUECKUIT bubmorexa [OK
y ’ p https://m.edsoo.ru/ff0c6ced
3apsia
Hanpsk€HHOCTB 3JIEKTPUYECKOTO
48 nons. [puHuun cynepno3uuuu bubnnorexa [IOK
3JIEKTPUYECKUX MoneH. JInnun https://m.edsoo.ru/ff0c6df2
HaNpsyKEHHOCTU
PaGota cui a1eKTpoCTaTUYeCcKOro
49 noxad. I[lorennuan. PasHocts Bubmorexa IOK
’ ) https://m.edsoo.ru/ff0c6f00
[MOTEHIIHAIOB
IIpoBOAHUKY U JUDIIEKTPUKU B
50 3J'IpeK OCTATUYECKOM ncf)ne bubnmorexa [JOK
P ' https://m.edsoo.ru/ff0c7018
JmpnexTpudeckast IpOHUIAEMOCTh
but6mmorexa [JOK
51 DiexTpoeMKOCTh. KoHIencaro
P A p https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTD IJIOCKOTO
52 KOHJIEHCATOPa. DHEPIUs 3apsHKEHHOTO buGnnorexa [JOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOPa
53 JlaboparopHuas pabora U3mepenue
ANEKTPOEMKOCTH KOHICHCATOPA
54 [IpuHIMI 1EWCTBUS ¥ IPUMEHEHHUE

KOHACHCATOPOB, KOIMMPOBAJIBHOI'O



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

armapara, CTpyHHOTIO IIpUHTEpa.
DneKTpocTaTHUECKas 3aILUTA.
3azemiieHHE 1EeKTPOIpHOOPOB

55

DNEeKTpUYECKUN TOK, YCIOBHUS €r0
cyuiectBoBaHus. [I0CTOSIHHBIN TOK.
Cuia Toka. HanpsixeHnue.
Conporusnenne. 3akon Oma st
y4acTKa IeTn

56

IlocnenoBatensHOE, NapauIeabHOE,
CMEIIAHHOE COEAMHEHNE
poBOJIHUKOB. JJabopaTopHas paborta
«M3y4yeHne cMenIaHHOro COeIMHEHUS
PE3UCTOPOB»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTB AIEKTPHUIECCKOTO
ToKa. 3akoH J[xoyinsa-Jlenua

Bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axon Oma 1115 MOTHOH (3aMKHYTO )
anexTpudeckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«M3mepenne 3/1C uctouHuka Toka u
€ro BHyTPEHHETO COIPOTUBIICHUS»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DIIEKTPOHHAs MPOBOAUMOCTb TBEPABIX
METAaI0B. 3aBUCUMOCTD
CONPOTHUBJIEHUSI METAJIJIOB OT
temiiepatypbl. CBEpXIIPOBOIUMOCTh

60

DNEeKTpUYECKU TOK B BaKyyMe.
CBolicTBa 2JIEKTPOHHBIX ITYYKOB

61

[TorynpoBoTHUKH, X COOCTBEHHAS U
MpuUMecHast mpoBoAUMOCTb. CBOMCTBA

bubmuoreka [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

p—~n-nepexona. [1oaynpoBOTHUKOBEIE
puOOPHI
DNeKTpUYECKHU TOK B pacTBOpax 1
pacmuiaBax 3JeKTPOJIUTOB. bubnnorexa [IOK

62 1
DIIEKTPONUTHYECKAS TUCCOLIUALINS. https://m.edsoo.ru/ff0c82ba
DNeKTponu3
DJIEKTPUYECKUI TOK B ra3ax.

63 CaMOoCTOSITENTbHBIN U 1 bubmuoreka [{OK
HECAMOCTOSTENbHBIN pa3psa. MoaHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuueckue npruOopsl U
YCTPOMCTBA U UX IPAKTUYECKOE bu6mumoreka [IOK

64 1
npuMeHeHue. [IpaBuita TeXHUKU https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o006maromuii ypok 1 bubmmoreka [TOK
«INEKTPOIUHAMHUKA» https://m.edsoo.ru/ff0c88be
KonTponbhas pabora no teme

66 «Inextpoctatrka. [locTosTHHBIM 1 bubnmnoreka [IOK
3NeKTpudeckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CpeAax»

67 PesepsHbli ypok. KonTpoiapHas 1 bub6nuoreka [IOK
paboTa 1o Teme DIEeKTPOAMHAMHUKA https://m.edsoo.ru/ff0c8c56

68 PesepBHeIit ypok. O6o0maronuii ypok 1 bubnnoreka [IOK
no temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBLIEE KOJIMYECTBO HACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
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https://m.edsoo.ru/ff0c88be
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11 KJIACC

Ne
n/n

TeMma ypoka

KoanuyecTBOo 4acos

Bcero
padoTbI

KonTpoJsbHble

IIpakTHyeckue
padoThI

JlaTta
U3yYeHus!

DeKTPOHHBbIE U(POBHIE
o0pa3oBaTe/ibHbIE pecypchl

ITocTostHABIC
MAarHuThEl 1 UX
B3aMMO/ICHCTBHE.
MarsauTHoOE TI0JIE.
BexTop MarHuTHOM
MHAYKIUU. JInnun
MarHuTHOMN
MHAYKIIH

bubmuoreka I{OK https://m.edsoo.ru/ff0c9778

MarsuTtHoe 1oie

IMPOBOJHHKA C TOKOM.

OnbIT DpcTena.
BianmoneticTBue
MIPOBOJTHUKOB C
TOKOM

bubmuoteka I{OK https://m.edsoo.ru/ff0c98fe

JlabopaTopHas
pabota «/3yuenue
MarHUTHOTO TIOJIS
KaTYIIKH C TOKOM)

bubmuoreka I{OK https://m.edsoo.ru/ff0c98fe

[erictBre
MarHUTHOTO TTOJISI Ha
MIPOBOJIHUK C TOKOM.
Cunia Amnepa.
JlabopartopHnas

bubnnorexa I{OK https://m.edsoo.ru/ff0c9ac0



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

pabora
«HccnenoBanue
JIENCTBUA
ITOCTOSTHHOT'O
MarHuTa Ha pamKy €
TOKOM))

[erictBre
MarHuTHOTO TTOJISI Ha
JIBUKYIITYIOCS
3apSAKEHHYIO
yactully. Cuna
Jlopenma. Pabora
cuiiel JIopenna

bubmuoteka I{OK https://m.edsoo.ru/ff0c9df4

DJIEKTpOMarHuTHas
uHaykuus. [lotox
BEKTOpPA MAarHUTHOMN
uaaykuuu. 3/C
WHIYKIIUU. 3aKOH
ANEKTPOMATrHUTHOM
nHaykunn Papanest

JlaGopatopHnas
pabora
«HccnenoBanue
SIBJICHUS
3JIEKTPOMAarHUTHOM
WHIYKLIAD)

bubmnoreka LOK https://m.edsoo.ru/ff0cal50

NHAyKTUBHOCTB.
SIBnenue
camonHaykuuu. O/1C

bu6mmoreka LIOK https://m.edsoo.ru/ff0ca600



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

CaMOMHTYKITUH.
DHeprust MarHUTHOTO
MOJISI KATYIIKH C
TOKOM.
DJIEKTPOMarHuTHOE
nose

Texauueckue
YCTPOMCTBA U UX
MIPUMEHEHUE:
MOCTOSIHHBIE
MAarHHThI,
3JIEKTPOMArHUTHI,
ANEKTPOJBUTATENb,
YCKOPHUTEIH
AJIIEMEHTAPHBIX
YacTHIl,
HMHJYKIIMOHHAA [1€Yb

10

O6o0marommii ypok
«MarnutHoe 1noJe.
DNeKTpOMarHUTHasI
VHTYKITUSD

bu6nmoreka LIOK https://m.edsoo.ru/ffOcab82

11

Kontponbnas pabota
1o Teme «MarautHoe
nose.
DJIEKTpOMarHuTHas
UHYKIIUS

bu6nmoreka LIOK https://m.edsoo.ru/ffOcad58

12

CBoOoHEIE
MEXaHUYECKUE
KoeOanus.

bu6mmoreka LIOK https://m.edsoo.ru/ffOcaf06



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

I'apmonnueckue
KOJICOQHMSI.
YpaBHeHue
rapMOHUYECKUX
KOJIeOaHUH.
[IpeBpamenue
SHEPruu

13

JlaGopaTopHas
pabora
«HccnenoBanue
3aBUCHMOCTH
MEpUOAa MAITBIX
KosiebaHuii Tpy3a Ha
HHTH OT JJTUHBI HUTH
Y MaccChI TPy3a»

14

Konebarenpublit
KOHTYp. CBOOOAHBIE
3JIEKTPOMAarHUTHBIE
KOJICOAHMS B
HI€aTbHOM
K0JIe0aTeILHOM
KOHTYpe. AHaJorus
MEXKTY
MEXaHNYECKUMH U
AIIEKTPOMArHUTHBIMH
KOJIEOAHHSIMU

bubmuoteka L{OK https://m.edsoo.ru/ff0ch820

15

®opmyna TomcoHa.
3aKOH COXpaHEHUs
SHEPrUU B HICAIBHOM

bubmuoteka L{OK https://m.edsoo.ru/ffOch9c4



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

KOJIeOATEIFHOM
KOHTYpE

16

IIpencraBnenue o
3aTyXaroInx
KOJICOAHMSX.
BeIHyXneHHBIE
MeXaHUYECKHe
KOJIEOaHUSI.
Pe3onaHc.
BoiHyK1€HHBIE
JJIEKTPOMAarHUTHBIE
KoJIeOaHus

bubnuoteka L{OK https://m.edsoo.ru/ffOchb86

17

IlepemeHHBIN TOK.
CunycouanbHbIN
IIEPEMEHHBIN TOK.
MontHocTh
MIEPEMEHHOT0 TOKaA.
AMIUIUTYIHOE U
JICHCTBYIOILIEE
3HAYEHHUE CUJIbI TOKA
Y HaNPSDKEHUS

bubmuoteka [{OK https://m.edsoo.ru/ffO0cbd34

18

Tpanchopmarop.
IIpousBoxacTso,
nepeaava u
norpebeHue
ANEKTPUYECKOMN
SHEPTUH

19

YceTpoicTBo
MPaKTUYECKOe

but6mmoreka I{OK https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MIPUMEHEHHE
AJIEKTPUYECKOTO
3BOHKA, FeHepaTopa
MIEPEMEHHOT'0 TOKA,
JIMHUI
aJIeKTponepeaayq

20

OKOJIOTHYECKHE
PHYCKH TIpH
MIPOU3BOJICTBE
AJIEKTPOIHEPIUH.
Kynbsrypa
HCIIOJIb30BaHMs
AJIIEKTPOIHEPTUH B
MMOBCEIHEBHOM XKU3HU

21

MexaHnueckue
BOJIHBI, YCIIOBUS
pacnpocTpaHeHusl.
ITepuoa. CxopocThb
pacupoCcTpaHeHus: U
JITMHA BOJIHBI.
[Tonepeunsie u
MIPOJI0JIbHBIE BOJIHBI

bubmuorexa I{OK https://m.edsoo.ru/ffOcca54

22

3Byk. CKOpOCTb
3ByKa. [ poMKoCTh
3ByKa. BeicoTa ToHa.
TemOp 3ByKa

bubmuoreka L{OK https://m.edsoo.ru/ff0cccOc

23

DNEeKTPOMarHUTHHIE
BOJIHEI, UX CBOMCTBa
u ckopocts. [lkana

bubmuoreka I{OK https://m.edsoo.ru/ffOccfe0



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

SJICKTPOMArHUuTHBIX
BOJIH

24

[TpuHIAIIBI
paauocBs3u U
TEIICBUICHHUS.
PazButue cpencts
cBs13U. Pagmonokamus

25

KoHnTtponbHas pabota
«Komebauns u
BOJIHBD)

bubmuoteka L{OK https://m.edsoo.ru/ff0cc6f8

26

[IpsimosmHeliHOE
pacnpocTpaHeHue
CBETa B OJHOPOAHOM
cpene. TouyeuHblid
WCTOYHUK cBeTa. JIyu
cBeTa

bu6mmoreka LIOK https://m.edsoo.ru/ffOcd350

27

OTtpakeHue cBeTa.
3aKOHBI OTPaXKEHUS
cgeta. [locTtpoeHune
HU300pakKeHHH B
TUTOCKOM 3epKaje

bubmuoTeka I{OK https://m.edsoo.ru/ffOcd4e0

28

[TpenomiieHue cBera.
[TonHoe BHyTpeHHEE
OTpa)kCHHE.
IIpenensHbIi yroiu
IIOJIHOTO
BHYTPEHHETO
OTPAKEHUS

bubnuorexa I{OK https://m.edsoo.ru/ff0cd 76



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

29

JlaGopaTopHas
pabota «3mepenue
noKa3aTesis
IPEIOMIICHUS
CTEKIIa»

bubnuoreka L{OK https://m.edsoo.ru/ff0cd67a

30

JIunzel. [locTpoenue
M300pakeHHH B
nunH3e. Popmyna
TOHKOM JINH3BL.
VYBenuueHue JMH3bI

bubnuoteka [{OK https://m.edsoo.ru/ffOcddle

31

JlabopaTopHas
pabota
«UccaenoBanue
CBOICTB
MU300paKeHUH B
JIMH3aX»

32

Hucniepcus ceera.
CJ10KHBIN COCTaB
Oemoro ceeta. LBer.
JlaGopatopHnas
pabora
«Habnronenue
JIUCTIEPCUU CBETA»

33

NuTepdepenius
cera. J{udpakuus
CBeTa.
Judpakunonnas
peleTKa

bu6nmoreka LIOK https://m.edsoo.ru/ffOced22

34

IToniepeunocTthb

bu6mmorteka LIOK https://m.edsoo.ru/ffOcf02e



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

CBCTOBBIX BOJIH.
[Tonspuzanus ceera

35

Onruyeckue
npuboOpHI U
YCTpPOMCTBA U
YCJIOBHS X
0e301macHOro
IPUMEHCHHUS

36

['pannipt
MPUMEHUMOCTH
KJIACCUYECKOU
MEXaHUKH.
[TocTynatel
CIIELIHAIILHON TEOPUH
OTHOCUTEIILHOCTH

bubmuotexa I{OK https://m.edsoo.ru/ff0cf862

37

OTHOCHTENBLHOCTD
OJTHOBPEMEHHOCTH.
3amenneHne BpeMeH!
U COKpAIIICHHE JJTHHBI

bubmuotexa I{OK https://m.edsoo.ru/ffOcfad2

38

OHEeprus U UMITyJIbC
PETSITUBUCTCKOM
yacTulbl. CBA3b
MaccChl C YJHEpTUen u
UMITYJIbCOM. DHEPrus
HOKOS

bubmmotexa I{OK https://m.edsoo.ru/ffOcfc68

39

KonTponbnas pabota
«Omntuka. OCHOBBI
CIIeIMaJIbHOM TEOpUHU
OTHOCHUTEIBLHOCTH)Y

bubnuoreka I{OK https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

40

®otonsl. Dopmyna
[Inanka. DHeprus u
HUMITYJIbC (POTOHA

bubmuoreka I{OK https://m.edsoo.ru/ffOcfel6

41

OTtkpbITHE U
UCCIIeIOBaHNe
dotorddekra.
Ombiter A. T'.
CronetoBa

but6mmoreka I{OK https://m.edsoo.ru/ffOcffc4

42

3aKoHBI
dororddekra.
YpaBHeHue
DUHIITEHA I
dotorddekra.
«Kpacnas rpanuna»
dororddexra

bubmuoreka I{OK https://m.edsoo.ru/ff0d015e

43

[laBneHue cBera.
Omnwitel 11. H.
JleGenena.
XUMH4IeCcKoe
JNIEHCTBHE CBETa

bubmuoreka I{OK https://m.edsoo.ru/ff0d04a6

44

TexHnueckue
YCTpOMCTBA U
NpaKkTHYECKOe
NpUMEHEHHE:!
¢boTO37EMEHT,
dboTonaTUHK,
conHeyHas 6aTapes,
CBETOJIUO

45

Pemenue 3amau mo

bubmuoreka I{OK https://m.edsoo.ru/ff0d0302



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302

TeME «DIIEMEHTHI
KBaHTOBOU OIITUKW)

46

Monens aToma
Tomcona. OnbBITEI
Pezepdopna o
PaCCESTHUIO O-YaCTHII.
[InanerapHas Mozienb
aToma

bu6mmoreka LIOK https://m.edsoo.ru/ff0d091a

47

IToctynater bopa

bubmuotexa L{OK https://m.edsoo.ru/ff0dOafa

48

N3nyuenue u
MOTJIOIIEHUE
¢doToHOB PN
IEPEX0/Ie aTOMa C
OJIHOT'O YPOBHS
SHEPI'uH Ha JPYroil.
Bunsl criektpoB

bubmuoreka I{OK https://m.edsoo.ru/ff0dOafa

49

BomnHoBEIE cBOMICTBA
qactuil. BoaHb! ge
bpoits.
Kopnyckynsipro-
BOJIHOBOM JTyaJli3M.
CrioHTaHHOE U
BBIHY>KJICHHOE
U3Ty4yeHue

bubnuoreka I{OK https://m.edsoo.ru/ff0d0ca8

50

OtkpbliTHE
PaIMOaKTUBHOCTH.
OmnbiTel Pezepdopna
TI0 OTIPEIEIICHUIO
COCTaBa

bubmuoteka I{OK https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

PaarOaKTUBHOTO
W3TyYeHUs

51

CsoiicTBa anbpa-,
Oera-, ramMMa-
u3nydeHus. Biausaue
PaaNOaKTHBHOCTH Ha
JKUBBIC OPraHU3MbI

52

OTKpbITHE IPOTOHA U
HelTpoHa. M3oTomsl.
Anbda-pacra.
ONEKTPOHHBIN U
MO3UTPOHHBIN OeTa-
pacnan. ["'amma-
U3ITyueHHe

bubmuoteka I{OK https://m.edsoo.ru/ff0d1162

53

DHeprus CBs3u
HYKJIOHOB B sIJIp€.
S nepHble peakuuu.
SnepHslii peakTop.
[TpoGiiemsl,
MIEPCIIEKTHBBI,
DKOJIOTHYECKHE
ACIIEKTHI SIEPHOU
SHEPreTUKU

bubmuoteka [{OK https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble
yactullbl. OTKpbITHE
HO3UTpOHA. MeTobI
HaOJII0IeHUs U
perucTpanuu
AIIEMEHTAPHBIX

bubmuoteka L{OK https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

yactull. Kpyribri
CTOJ
«DyHaameHTaIbHbIE
B3aUMOJEHCTBUS.
EnunactBo
(du3nYeCKOil KapTUHBI
MUDPa»

55

Bup 3B&3aH0r0 Heba.
CozBe3aus, apkue

3BE3/IBI, IIJIAHETHI, UX
BUAMMOE IBHMKEHHE.
ComHeuHas cucTeMa

https://v-kosmose.com/sozvezdiya-0sennego-
neba/

56

Comnune. Comgeynas
AKTHUBHOCTb.
Hcrounuk sHeprun
Connua u 38837

http://space-live.ru/sun-onlain/
https://spaceqid.com/solnechnyie-vspyishki.html

57

3BE3/bI, HX OCHOBHBIE
XapaKTEPUCTHKHU.
3BE3 bl TIIaBHOMU
TOCJIETOBATEIHLHOCTH.
Bnyrpennee
CTPOEHUE 3BE3I.
CoBpeMeHHbBIE
MIPEACTABICHUS O
MIPOUCXOXKICHUN U
spoyronyy CoHIa u
3B&3]1

https://spacegid.com/

58

Muneunsiii [Tyte —
Haia ["anakTuka.

https://spaceqgid.com/chernyie-dyiryi



https://v-kosmose.com/sozvezdiya-osennego-neba/
https://v-kosmose.com/sozvezdiya-osennego-neba/
http://space-live.ru/sun-onlain/
https://spacegid.com/solnechnyie-vspyishki.html
https://spacegid.com/
https://spacegid.com/chernyie-dyiryi

Ilonoxenue u
nemxkenne ComHIa B
I'amaktuke.
lNanaxktuxu. YepHole
JIBIPBI B /Ipax
TraJIaKTHK

59

Bceneunas.

Pas0Oeranue rajakTuk.

Teopust bosbmoro
B3pbIBa. PenukroBoe
W3JTy4YCHHE.
MeTarajakTHKa

https://spaceqid.com/galaxy

60

Hepemennsie
IPOOJIEMBI
aCTPOHOMHHU

https://dymontiger.livejournal.com/15904231.html

61

KonTponbHas pabora
«INEeMEeHTbI
ACTPOHOMHH H
acTpou3uKm»

https://uchitelya.com/georgrafiya/146003-

itogovyy-test-elementy-astronomii.html

62

O0600maromuii ypox.
Ponb ¢usuku u
aCTPOHOMHH B
SKOHOMHYECKOI,
TEXHOJOTHYECKOIA,
COILIMANIbHOM U
ATUYECKOH chepax
JICATEIIBHOCTH
YeIIoBeKa

http://space-live.ru/category/space-exploration/

63

O0600maromnmii ypok.

https://obrazovanie-gid.ru/dokumentaciya/rol-



https://spacegid.com/galaxy
https://dymontiger.livejournal.com/15904231.html
https://uchitelya.com/georgrafiya/146003-itogovyy-test-elementy-astronomii.html
https://uchitelya.com/georgrafiya/146003-itogovyy-test-elementy-astronomii.html
http://space-live.ru/category/space-exploration/
https://obrazovanie-gid.ru/dokumentaciya/rol-astronomii-v-formirovanii-sovremennoj-kartiny-mira-kratko.html

Ponb 1 mecTo pusuku
Y aCTPOHOMUU B
COBPEMEHHOM
Hay4YHOI KapTHHE
MHpa

astronomii-v-formirovanii-sovremennoj-kartiny-
mira-kratko.html

O0600maronmii ypox.
Ponw dpusnaeckoit
TEOpUH B https://obrazovanie-gid.ru/dokumentaciya/rol-
64 dbopmupoBaHUU astronomii-v-formirovanii-sovremennoj-kartiny-
MIPEACTABICHUN O mira-kratko.html
buznyeckoil kapTuHe
Mupa
O0600marnuii ypox.
Mecto puzmaeckoi
KapTUHBI MUpa B
o01mieM psay https://obrazovanie-gid.ru/dokumentaciya/rol-
65 COBPEMEHHBIX astronomii-v-formirovanii-sovremennoj-kartiny-
©CTECTBEHHO- mira-kratko.html
Hay4YHBIX
IIPEACTABICHUN O
pUpoJIe
PesepBHbIii ypoK.
M bubmmoreka [JOK
ArHUTHOE TIOJIE.
66 S EKTHOMATHITHAS https://lesson.edu.ru/lesson/6864d2d7-8203-478e-
p 99d2-6a945e210a5d?backUrl=%2F03%2F11
WHIYKIUS
Pe3epBHbIii ypoK.
bubmmorexa [JOK
Onruka. OCHOBBI
67 https://lesson.edu.ru/lesson/162cae8b-2de9-40e7-

CIIELIUAIILHON TEOPUH
OTHOCHUTEJIBHOCTU

a43e-5e70303154b0?backUrl=%2F03%2F11
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https://lesson.edu.ru/lesson/6864d2d7-8203-478e-99d2-6a945e210a5d?backUrl=%2F03%2F11
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https://lesson.edu.ru/lesson/162cae8b-2de9-40e7-a43e-5e70303154b0?backUrl=%2F03%2F11

PesepHnbelii ypok.
KBanToBas ¢usnka.

68 DNIeMEHTBI 1 bubmuoreka I{OK https://m.edsoo.ru/ff0d1784
ACTPOHOMMH U
acTpou3UKN
OBIIEE KOJIMYECTBO 68

YACOBIIO ITPOI'PAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JIUIS1 YHEHUKA

» ®dusuka, 10 kimace/ Mskumes I'.51., byxosues b.b., Corckuit H.H. nox
penakmueii [TapdentreBoit H.A., AkumonepHoe o6mecTBo «M31aTenbCcTBO
«IIpocBemeHue»

» ®usuka, 11 kinace/ Mskumes I'.J1., Byxosues b.b., Yapyrun B.M. nox
penakiueit [lapdentreBoit H.A., AkuironepHoe o6mectBo «M31aTenbcTBO

«IIpocsemenne»

METOINYECKHUE MATEPHUAJIBI IJISA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET
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