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INOACHHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHSI Ha YPOBHE CpPEIHEro OOIIETro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUM M TpeOOBaHUM K pe3yJjbTaTaMm
OCBOEHMSI OCHOBHOM 0Opa30oBaTeIbHON MporpaMMsbl, mnpeactaBieHHbIX B PI'OC
COQO, a Taxke c¢ yuérom denepaqbHOl pabodeil MmporpaMMbl BOCIHUTAHUS U
KOHIIETIIIMKA TpernojiaBanusi yuyeOoHoro npeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpraHu3anusIxX Poccuiickon Qenepanuu, peAU3YIOIINX OCHOBHBIE
o0pazoBarenabHbIe MPOTPAMMBI.

Conmepxanue mporpaMmbl 10 (U3MKE HAIpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydarommxcs 10-11 kmaccoB mipu
oOydyenun ux ¢usnke Ha 0a30BOM YpPOBHE HA OCHOBE CHCTEMHO-AESTEIBHOCTHOTO
noaxona. Ilporpamma mno ¢usuke coorserctByer TpeboBanusm PI'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
oOydeHHus, a TaKKe YUYUTHIBAET HEOOXOAMMOCTb peau3alliid MEKIPEeIMETHBIX
CBs3ell (U3MKM C €CTeCTBEHHO-HAyYHBIMH Yy4YE€OHBIMU TIpenMeramu. B Hel
OTPENENSAIOTCA OCHOBHBIEC 1I€JIM M3Y4YeHUs! (DU3MKU HAa YPOBHE CPEAHEro OOIIEro
00pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTATHl OCBOEHUS Kypca (PM3HKHU: JIMYHOCTHBIE,
MeTanpeIMeTHbIE, IpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Tporpamma 1o (u3uKe BKIIOYAET:

e IUJIAHUPYEMBbIE PE3YJIbTATHl OCBOCHUS Kypca (U3UKU Ha 6a30BOM YpPOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YJIbTATHI 10 F0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1mo rojgaMm o0ydeHusl.

dusznka kak Hayka O HamOojee OOIMX 3aKOHAaX MPHUPOABI, BBICTYyINas B
KayecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUi 00 okpysxaroriem mMupe. LIIkoapHbIN Kypc GU3HKK — cuCTeMOOOpa3youii
JUISl €CTECTBEHHO-HAYYHbIX YUEOHBIX MPEIMETOB, OCKOJIBKY (PU3MYECKUE 3aKOHBI
JexXaT B OCHOBE IIPOIIECCOB U SIBIICHHM, HM3y4aeMbIX XUMHEH, OHUOJOTHEH,
dbuzmdeckoir reorpaduerd W actpoHomueid. Mcmonp3oBaHWE HW  aKTHBHOE
OpUMeHEeHUue (U3WYECKUX 3HAHMM  ompenenser XapakTep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHEPreTUKH, TPaHCIOpPTa, OCBOCHUS
KOCMOCa, IMOJIyYEHUS HOBBIX MAaTE€pHaNOB C 3aJaHHBIMU CBOMCTBAMU M APYTHX.
W3ydyeHrne (PU3MKM BHOCHT OCHOBHOM BKJIaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa oOydarolmuxcs, B (OPMUPOBAHHWE YMEHUN NPUMEHSTh
HAy4YHbIH METO]I TO3HAHUS NPU BBINIOJIHEHUH UMU YY€OHBIX HCCIIEOBAaHUMH.

B ocHOBy kypca (usuku Ui YpOBHS CpeIHEro ooOiero oOpa3oBaHUS
NOJIOKEH pA HUACH, KOTOpble MOXXHO paccMaTpHBaTh KakK MPUHLHUIBI €ro
OCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEM KypcC SBIISIETCS JIOTHUECKHU
3aBEPIIEHHBIM, OH COJICPKHUT MaTepuaj U3 BCEX pa3liejoB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJJACCUYECKOH, TaK 1 COBPEMEHHOM (DU3UKHU.

Hoesn cenepanuzayuu. B coOTBETCTBUM C HEW MaTepuan Kypca (U3HKU
o0bequHEH BOKpPYr GU3WYECKHMX Teopwil. Bemymmm B Kypce SBIsSETCS
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIICCTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanusi Tpearnosiara€T HCIOJIb30BaHUE
TYMaHUTAPHOI'O MOTEHIMaNa (U3NYECKOW HAYKH, OCMBICIICHHE CBS3U Pa3BUTHUA
bu3ukn ¢ pa3BuTHEeM OOIIECTBa, a TakkKe C MHPOBO33PEHUECCKUMH,
HPABCTBEHHBIMU U DKOJIOTMYECKUMU TIpoOIeMamMu.

Hoes  npuknaownoii  nanpasnennocmu. Kypc ¢Gu3uku  mpeamnosaraet
3HAKOMCTBO C IIUPOKUM KPYIOM TEXHUUYECKUX W TEXHOJOTHUECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes skonocuzayuu peanuszyercsi TMOCPEICTBOM BBEACHHUS HJIEMEHTOB
colepKaHUs, TOCBSIIEHHBIX OSKOJOTUYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TakXe 00CYyXKIACHUs
po0JIeM palMOHATBFHOTO TPUPOIOTIOIB30BAHUS U IKOJIOTHIECKON 0€30MMacHOCTH.

CTep>KHEBBIMH 3JIEMEHTaMH Kypca (PU3MKKM Ha ypOBHE CpEIHEro ooOIero
oOpazoBanus SBIAIOTCS (pusmdeckue Teopuu (HopMHUpOBaHHE TPENCTABICHUN O
CTPYKTYpE MOCTpOEeHUSI (U3HUECKOU TeOpHH, posid (yHIaMEHTAIbHBIX 3aKOHOB U
NPUHIUIIOB B  COBPEMEHHBIX  TMPEACTAaBICHUSIX O MPUPOJE, TpaHHUIAX
NPUMEHUMOCTH TEOPHH, JJIsi OMUCAHUS ECTECTBEHHO-HAYUYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTEeMHO-AESTENIbHOCTHBIN MOJIX0Jl B Kypce (U3HKU pealu3yeTcs Mpexe
BCEro 3a CUET OpraHu3alllud SKCIEPUMEHTATBHOU AESTENBHOCTH OOYYarOIIMXCH.
Jns  GazoBoro ypoBHS Kypca (U3UMKM — OTO MCIHOJIB30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIA0OpaTOpPHBIX padoT,
KOTOpBIE B IporpamMme 1o (usuke oObeIMHEHBI B OOMIMN CITMCOK YYCHHUYCCKHUX
pakTUYecKux padoT. BriieneHne B yka3aHHOM IepedyHe J1abopaTopHBIX padorT,
MPOBOAUMBIX JUISI KOHTPOJIE W  OIEHKH, OCYIIECTBISETCS y4YaCTHUKaMU
00pa30BaTEILHOIO Mpollecca MCXOAd M3 OCOOCHHOCTEH INIAHMPOBAHHUS U
ocHameHust kabwHeta Qusuku. [Ilpm 3TOM obOecmeunBaeTCs  OBIAJCHUE
00yYaronMMucss yMEHUSIMUA TPOBOJUTH KOCBEHHBIE W3MEPEHHS, HMCCIICTOBAHUS
3aBUCUMOCTEH (U3UUECKUX BEJIWYMH M TIOCTAHOBKY ONBITOB IO IPOBEPKE
MPEJIOKEHHBIX TUTIOTES.

Bosnbiioe BHUMaHME yAENSETCS PEUICHUIO PAcYETHBIX M KAaueCTBEHHBIX
3anau. [Ipu sToM JuIst pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 3aJla4d C SBHO
3a/laHHON (PU3NYECKON MOJEIIbIO, TTO3BOJISIIONINE TPUMEHSATh U3yUECHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasleia Kypca, TaK W MHTETPUPYS 3HAHUSA U3
pasHbIX pazaenoB. JJig KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUS HA
00BsCHEHHE TPOTEeKaHUs (U3MYECKUX SBICHUW W TIPOIECCOB B OKpYXKaromieh
KU3HH, TpeOyronme BBIOOpAa (U3MYECKON MOJICHH IS CUTyallud MPAKTHKO-
OPHUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu DPI'OC COO k MarepuaibHO-
TEXHHUYECKOMY O0OecCledeHnI0 Y4eOHOTOo Tpoliecca 0a30BbIi ypOBEHb Kypca
GbU3UKH HA YPOBHE CpeaHEro o0IIero o0pa3oBaHus TOKEH U3YUYaThCsl B YCIOBUSAX
PEeIMETHOTO KaOWHeTa (U3WKW WM B YCJIOBHUSX HWHTETPHUPOBAHHOTO KaOWHETa
PEAMETOB €CTECCTBEHHO-HAYYHOIO IMKIa. B kaOumHere (GU3UKH JTOJDKHO OBITh
HeoOXoauMoe JnabopatopHoe 00OpyIOBaHHME [UJIsl BBHITIOJHEHHS YKa3aHHBIX B
nporpamMmme 1o Qu3uKe Y9eHWYECKUX MPAKTUICCKUX paboOT U JEMOHCTPAIMOHHOE
000py0BaHUE.

JlemMoHCTpanoHHOE  000pyaoBaHHEe (OPMHUPYETCSI B COOTBETCTBHH C
OPUHIIMIIOM MUHUMAJIBHOM  JOCTaTOYHOCTH M OOECMEYMBAET IOCTAHOBKY
NEPEUYNCIICHHBIX B TIporpamMme M0 (HU3HMKE KIIOYEBBIX JIEMOHCTpAIMid st
UCCIICIOBAHMSI  M3y4YaeMbIX  SBIICHUW MW  MPOIECCOB, OMIUPHUYECCKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMCHCHHM.

JlaGoparopHoe o0OOpyAOBaHWE ISl YUYEHHYECKHX MPAKTUYECKUX pPadoT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECTeunBaeTCsi B pacuére
OJTHOTO KOMIUJICKTa Ha JABYX OOydYarommxcs. TeMaTHYeCKHe KOMIUICKTHI
7a00paTOpHOTO OOOPYIOBaHUSL JAOJKHBI OBITh MOCTPOEHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BHJIE TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMU HETSIMU U3y4eHUS (PU3UKHU B 00IIEM 00pa30BaHUU SBISIFOTCS:

o (opMupoBaHHE HWHTEpeca W CTPEMJICHHS OOYYAarOIIMXCS K HAyYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUICKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TTO3HAHUSA U (POopMUpOBaHUE
MCCIICJIOBATEIILCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBJICHHUSIM;

e (opmMupoBaHME HAYYHOTO MHPOBO33PCHHS KaK pe3yibTaTa HW3YYCHHS
OCHOB CTPOCHHMSI MaTepuu U (PyHIaMEHTAITBHBIX 3aKOHOB (DH3UKH;

e (opmupoBanume yMeHUU OOBSCHATH SBICHHUS C HCIOJb30BAaHUEM
bu3HYecKuX 3HAaHUHN 1 HAYYHBIX JOKA3aTEIbCTB;

e (opMmupoBaHHE TPEACTABICHUN O ponu (PU3UKK AT Pa3BUTHUS APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTmkeHne ATUX Telield 00ecTieunBaeTCsl PEIICHUEeM CISAYIOIMMX 3a1ad B

Iporiecce u3ydeHus Kypca GU3uKH Ha YPOBHE CpeIHEro 00IIero oopa3oBaHusI:



e TmpHOOpETEHHUE CHUCTEMbl  3HaHUH 00 o0mux (bU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJTFOYAS MEXaHHKY,
MOJIEKYJIIPHYIO (PU3UKY, 3JIEKTPOJUHAMHKY, KBAHTOBYIO (U3HKY U
AIIEMEHTHI aCTPODU3HKY;

e (dopMupoBaHHE€ YMEHMHA TPUMEHATH TEOPETUUYECKUE 3HAHUS IS
OoObsicCHeHUS (PU3MYECKUX SBICHUW B TPUPOAEC U JUISI TPUHATUS
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

e OCBOEHME CIOCOOOB pELIEHUs pa3IUYHbIX 3a7ady C SBHO 3aJlaHHOMN
(¢u3nYecKol MOAENbI0, 3aJad, MOAPa3yMEBAIOIIUX CaMOCTOSATEIbHOE
co3faHue GU3NIECKO MOJEINH, aJIeKBAaTHOU yCIOBUSIM 3aJa4H;

e TMOHUMMaHHE (U3UYECKUX OCHOB M MPHUHIUIIOB JIEUCTBHUS TEXHUYECKUX
YCTPOUCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIILYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IMPOBEACHUS
(Gu3NYECKUX SKCIIEPUMEHTOB, aHAlW3a U HMHTEpHpeTalud HH(OpMalUH,
OTIPEJICIICHHS] TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

e CO3JIaHME YCJIOBMM Jisl Pa3BUTHS YMEHHUI MPOEKTHO-UCCIEN0BATEIbCKOM,
TBOPYECKOU JIEATEIIBHOCTH.

Ha usyuenme ¢usuku (06a30BbIi YpOBEHb) Ha YpPOBHE CpEIHEro OOIIero
oOpazoBanus orBoautcs 136 gacoB: B 10 kiacce — 68 yacoB (2 yaca B HEZIEINIO), B
11 kimacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraemplii B mporpamMme 1o (QU3MKE MepeyeHb JabopaTOpHBIX U
IPAKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAaHHBIM, YYHUTENIb [E€JaeT BbIOOP
IPOBEJCHUS J1aDOpaTOPHBIX PAOOT M ONBITOB € YYETOM HHJAWBUIYabHBIX
0COOCHHOCTEH 00yYarOIIMNXCS.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Pasznes 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUA

®dusnka — Hayka o mpupone. HayyHbie MeTOABI NMO3HAHUS OKPYKAKOLIETO
mupa. Ponb DJKCnepuMeHTa M TEOpUM B INPOLECCE TMO3HAHUSA IPUPOJBIL.
DKCHEpUMEHT B (PUBHKE.

MonenupoBanue ¢u3nyecKUX sIBIEHUM M mpoueccoB. HayuHble TUmoTesbl.
®duznyeckue 3aKOHbI U TeOpUH. ['paHUIIBI TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponp u mecto ¢usuku B GOpMHUPOBAHMM COBPEMEHHON HAyYHOW KapTHUHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIIOJIEH.

Llemoncmpayuu

AHanoroBble W UHUQPPOBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIbIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBuxkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBHKECHUS.
Cucrema otcuéra. TpaekTopusi.

[lepemenienuie, CKOpocTh (CpenHsisi CKOPOCTh, MIHOBEHHAs CKOPOCTb) U
YCKOPEHUE MAaTEepHaIbHOW TOYKH, UX MPOEKIIMM HA OCHU CHUCTEMbI KOOpJUHAT.
Ciio0’)keHMe epEeMENICHUI U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsSMOJIMHEHHOE IBMkKeHHE. ['paduku
3aBUCHUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHHUs, IYTHU U MEepeMEUICHUS
MaTepuaJIbHON TOYKHA OT BPEMEHH.

CBoOoaHOe najzieHre. Y CKopeHue CBOOOTHOTO MaieHUsI.

KpuBosmHenHoe  nBMKeHWE. J[BMKEHHE  MaTepUallbHOW  TOYKHA 11O
OKPY>KHOCTH C MOCTOSTHHOW IO MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JJUHEHHAS
ckopoctb. [lepuon u yactora obparenus. LlenTpocTpemMuTenbHOE YCKOPEHHE.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: CHUIOMETD,
JBI)KEHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIE TIepeIavn.

Jlemoncmpayuu

Mogenb cuctembl OTCYETA, WILIIOCTPALUMs KUHEMATHYECKUX XapaKTePUCTHUK
JBH>KCHUSL.

[IpeobpazoBaHue NBUKEHUMN C UCIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Te B BO3AYXE U B Pa3pEKEHHOM NPOCTPAHCTBE.

HaOntonenue nBukeHusi Tena, OpOIIEHHOTO IMOJ YIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.



N3mepenne ycKopeHusi CBOOOIHOTO ITaICHHUS.

Hanpasnenue ckopocTu Ipu ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

N3ydyeHne HEpaBHOMEPHOTO IABHXKEHHUS C LIEJIBIO ONPEICIICHUS MTHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOLICHHS MEXAY NyTAMH, IPOMJICHHBIMU TEJIOM 34
MOCJIEI0OBATENbHBIE PABHBIE IPOMEKYTKH BPEMEHM IPU PaBHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydeHne nBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuKEeHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutenbHOCTH  ['ammnesa.  IlepBeii  3akoH  HeroToHa.
NHuepryanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipunuun cynepno3unuu cuil. Bropon 3akon Herotona
JUI MaTepUaIbHOU TOUKU. Tperuit 3akoH HproTOHA 17151 MaTepraIbHbIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuia Tsxkectu. llepBas kocMmudeckas
CKOpOCTb.

Cwuita ynpyrocru. 3akoH ['yka. Bec Tena.

Tpenue. Buapl Tpenus (mokosi, ckoiabxkeHus, kauenusi). Cuna tpenus. Cyxoe
Tperue. Cuia TpeHUsl CKOMBKEHHS U cuiia Tpenus nmokos. KoaddumumenT tpenus.
Cuita conpOTUBIIEHUS NPU JIBH>KEHUU TeNa B KUIKOCTH WUIIU Ta3e.

[TocTynaTenpHOE U BpalaTeabHOE JBIKEHUE a0COIFOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpameHus. [lmedo cumbl. YcnoBus
paBHOBeCUs TBEPJOIO TEIA.

TexHuyeckre yCTpPOWCTBA M MPAKTHUYECKOE IPUMEHEHUE: MOAIIMITHUKH,
JNBUKECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrienne nHEpIUN.

CpaBHEeHUE MacC B3aUMOJICHUCTBYIOIINUX TEI.

Bropoi 3akon HeroToHa.

N3mepenue cui.

Crnoxenue cui.

3aBUCUMOCTH CUJIBI YIIPYTOCTU OT AeOpMalliu.

HesecomocTts. Bec Tena npu yCKOpeHHOM MObEME U MAJICHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAUEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusle padbonvl

N3yuyenue nBuxeHus: OpyckKa 1o HaKJIOHHOM MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOWIMX B MPYKUHE U
pe3UHOBOM 00pasiie, OT X JAehopMariiu.

HccnenmoBanne yclIOBAM PaBHOBECHS TBEPAOTO TeENa, HUMEIOIIETO OCh
BpAILICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

NMmynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUAIbHBIX TOYEK.
NMnynbec cuibl U U3MEHEHHE HMMITYJIbCa TeEJld. 3aKOH COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBHKEHHUE.

Pabora cusibl. MOIIHOCTH CHUIIBL.

Kunernueckass sHeprusi MaTepualbHOW TOYKH. Teopema 00 HW3MEHEHUU
KMHETUYECKOU SHEPTUU.

[ToTeHunanbHas SHEPrusl. [ToTeHunanbHas SHEPIUs yIpyro
neopMUpOBaHHOM  TIpykuHBI.  [loTeHuManbHast SHeprus Tena  BOJIM3U
MOBEPXHOCTH 3€MJIHU.

[loTennuanpaple W HEMOTEHIMANbHbIE  cuibl.  CBS3p  pabOTHI
HEMOTEHUHAIBHBIX CUJ C M3MEHEHUEM MEXaHMYECKOM JHEPIUM CHCTEMBI TElL.
3aKOH COXpAHEHHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOIKHOBEHHS.

TexHu4yeckre yCTpOMCTBA M NPAKTUYECKOE INPUMEHEHHWE: BOAOMET, KONED,
MIPYKUHHBIN TUCTOJIET, IBUKEHHUE PAKET.

Llemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

[lepexon mOTEHIIUATBLHOM YHEPTUU B KHHETUUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padomul

N3yyenue abCOMIOTHO HEYNPYTroro yaapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MasiTHUKOB.

HccnenoBanne cBsS3U pabOTHI CHIIBI ¢ U3MEHCHHEM MEXaHWYECKOW DHEPTUU
TeJla Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO KIyTa.

Pa3znen 3. MosekyasipHas pu3uKa 1 TEPMOAUHAMUKA
Tema 1. Ocnogbl MONEKYAAPHO-KUHEMUYECKO meopuu
OCHOBHbIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U MX ONBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Juddysus. Xapakrep IBHXKEHUS U
B3aUMOJICCTBUS YaCTUL[ BewlecTBa. MOJEIn CTPOEHUS TIa30B, >KUIAKOCTEU U
TBEPABIX T€N U OOBICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. Illkana temmnepartyp
Llenbcns.



Mopens  upeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETUYECKOW TEOpPUHM HACAIbHOro raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeaHel KWHETHMYECKOW SHEPruM TEIUIOBOTO JABMXKEHWs dvacTtull rasza. lllkama
temneparyp KensBuna. I'a3oBbie 3akoHBI. YpaBHeHue MenaeneeBa—KianemnpoHna.
3akoH [lanmproHa. M30mporeccsl B UACATLHOM Tra3e C MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpelncTaBIeHHUE H3OMPOIECCOB: H30TEPMa, H30X0Pa,
n3o0bapa.

TexHuueckre YCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE BellecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHUM.

OneiThl 10 TU(PPY3UN HKUAKOCTEN U ra3oB.

Monens OpOyHOBCKOTO JBUKEHHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aUMO/JICCTBUSL.

Mojenb, HIUTFOCTpUpPYIOLIAsk MPUPOY JABJICHUS ra3a Ha CTEHKHU COCYya.

OnbIThl, WUIIOCTPUPYIOIIME YPABHEHHE COCTOSHMS HJICAIBHOrO Tasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmuvie padomul

Onpenenenne Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE HM3MEPEHUMU
00bEMa KOMHATHI, JABJICHUS U TEMIIEPATypbl BO31yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEK/1y IapaMETPAMU COCTOSIHUSI Pa3pEKEHHOIO
rasa.

Tema 2. Ocnosvl mepmoounamuxu

TepMmoauHamMuueckass cucrema. BHYTpEHHsAs 3HEprus TEpMOIAMHAMUYECKOU
CUCTEMBI U CTIOCO0BI e€ m3MeHeHus. KonmdecTBo TeTuioTe U pabota. BHyTpeHHS s
DHEpPrus  OJHOATOMHOIO  MJACANBbHOrO  rasa. Buaesl  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIUS, U3ITyYeHHUE. Y IeJIbHAS TEIUIOEMKOCTh BELIECTBA.
Konm4decTBoO TEmIOTHI MpH TEMIONEPEaAYE.

[Tonsitue 06 ammabatHomM mporecce. IlepBbIii 3aKOH TEPMOAMHAMUKH.
[IpumeHenne mepBOro 3akoHa TEPMOJIMHAMHUKHU K H3omporeccaMm. ['paduueckas
UHTEpHpeTanus paboThl rasa.

Bropoii 3akon Tepmogunamuki. HeoGpaTtuMocTh Mpo1ieccoB B MPUPOIE.

TemnoBble  mammHbl.  [IpuHOUNBI ~ AEHCTBHS ~ TEIUIOBBIX  MAallWH.
[IpeoOpa3zoBanus HSHEPrHM B TEIUIOBBIX MamuHax. KodpduinmeHt mone3Horo
nerictBusl TeruioBord MamwuHbl. [lukn KapHo u ero ko3pduumMeHT Moe3HOro
NENCTBUA. DKOJIOTHYECKHUE MPOOJIEMbI TETUIOAHEPTETUKH.



TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEllb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

V3meHeHne BHYTpPEHHEH JHEPruy Teja MPH COBEPIICHUU PaOOTHI: BBIIET
npoOku u3 OyTBUIKM TIOJ JIEUCTBHEM CXATOTO BO3/yXa, HarpeBaHue 3Qgupa B
JATYHHOU TpyOKe MmyTEM TpeHus (BUICOAECMOHCTPAIIs).

W3meHeHune BHYTpEeHHEH SHEpPTUH (TeMIlepaTyphl) Teja MpU Terionepeaye.

OnpiT 1mo anauabaTHOMY pACHIMPEHUI0 BO3ayxa (OMBIT C BO3YIIHBIM
OTHHUBOM).

Mopenu nmapoBoil TypOUHBI, TBUTATENSI BHYTPEHHETO CTOpPaHUs, PEaKTUBHOTO
JBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padomul

N3mepenue yaenpHOU TENI0EMKOCTH.

Tema 3. Acpecammnivie cocmoanus eéewyecmea. Pazosvie nepexoovt

[TapooOpazoBanue u koHueHcanus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTENbHAS BJIAXHOCTh BO3AyXa. HacelieHHbI nap. YaenbHas TeIuioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT J1aBJICHUSI.

Tsépmoe Teno. Kpucramnmmyeckue u amopubie Tena. AHU3OTPOIUS CBOWCTB
kpuctamioB. JKuakue kpucramwibl. CoBpeMeHHble MaTepuainbl. [lnaBnenune u
KpUcCTayi3amus. Y aeinbHas Teriora miasienus. Cyonumarusi.

VYpaBHeHue TerioBoro OajgaHca.

TexHu4yeckre yCTpPOMCTBA W MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJYUYEHUS COBPEMEHHBIX MaTEpUaoB, B
TOM YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUU.

Llemoncmpayuu

CBoiiCTBa HACHILIEHHBIX TAPOB.

Kunenue npu nmoHW>KEHHOM JIaBJICHUU.

CnocoObl U3MEpEeHHUs BIaKHOCTH.

HabGnronenune HarpeBaHus U MIaBJICHUS KPUCTAUIMUECKOTO BEIIECTBA.

JleMoHcTpanust KpucTasioB.

Yyenuueckuii sxcnepumenm, 1abopamopuvie padonul

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

Pa3znen 4. JiaekTpoauHaAMHUKA
Tema 1. Inekmpocmamuxa
OnekTpu3aums Tel. OJIEKTpUYECKUM 3apsia. JBa Buaa dIEKTPpUYECKUX
3apAnoB. IIpOBOJHUKM, OUANEKTPUKA W IOJYIPOBOJHUKH. 3aKOH COXpPAHEHUs
IIEKTPUYECKOTO 3apsija.



B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuyHsblil 31eKTpUuuecKuil 3aps.
Onektpuueckoe mnoje. Hanpsok€HHOCTh  dnekTpuueckoro mnoiid.  [IpuHuun
CYIIEPIIO3ULINHU JJNEKTPUUECKUX Moyieh. JIMHUM HanpssKEHHOCTU DJIEKTPUUYECKOTO
OJISL.

Pabora cun  anextpocratmyeckoro  monas.  I[lorenuman.  Pa3HocThb
NOTEHUUAIOB. IIpOBOOHUMKM M JAMDIIEKTPUKU B DJIEKTPOCTATUYECKOM IIOJIE.
JnanexTpruyeckas NpOHULIAEMOCTb.

DnekTpoéMKocTh. KongeHncarop. DIeKTpOEMKOCTh IIJIOCKOTO KOHJEHCATOpa.
DHeprus 3apsHKEHHOr0 KOHJAEHCAaTopa.

TexHu4yeckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOII,
AIIEKTPOMETP, DJIEKTPOCTaTHUECKas 3allluTa, 3a3eMJICHHE DJIEKTPONpUOOpOB,
KOHJICHCATOp, KOIMPOBAJIbHBIN amliapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLINI AEUCTBUSA dJIEKTPOMETPA.

B3aumopenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B DJIIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALUTA.

JIMDAEKTPUKH B DIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIOLIAu
IJIACTHH, PACCTOSIHUSA MEXKAY HUMU U TUIEKTPUUECKOU IPOHULIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCAaTopa.

Yyenuueckuii sxcnepumenm, 1abopamopusle padbonvl

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paziuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHHS DJJIEKTPUUYECKOrO TOKAa.
Nctounuku Toka. Cuna toka. [IocTOIHHBIN TOK.

Hanpspxkenue. 3akon Oma i1 ygacTka Lenmu.

ONEKTPUYECKOE CONPOTUBIIEHUE. YJEIbHOE COINPOTHUBICHHE BEIIECTBA.
[TocnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COCIMHEHNUE IIPOBOJHUKOB.

PabGora anektpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MoiHOCTh
AIIEKTPUYECKOTO TOKA.

OJIEKTPOJABMKYILAsl CWJIa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKa.
3akoH OMma i1 MoJHOM (3aMKHYTO#) 35ieKTprudeckoi uenu. KopoTkoe 3aMbIkaHKeE.

DJIEKTpOHHAasi  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONIPOTHUBJIEHUSI METAILIOB OT TeEMIIEpaTypbl. CBEPXIIPOBOAUMOCTD.

DJIEKTPUYECKHUN TOK B Bakyyme. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKHY. CobcTBeHHas u IIPUMECHAs IIPOBOJUMOCTD
noJIynpoBoJHUKOB. CBoiicTBa p—n-nepexo/ia. [loynpoBoHUKOBBIE TPUOOPHI.



ONeKTpuyecknuidi TOK B pacTBOpax M paciulaBaXx  3JIEKTPOJIMUTOB.
DIEKTPOIIMTHYECKAS] TUCCOLMALUS. DIIEKTPOIIN3.

DJIEKTpUUECKU TOK B raszax. CaMOCTOSTENbHBIA M HECAMOCTOSITEIbHbBIN
paspsa. Monnus. [Ina3zma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE NPUMEHEHME: amMIepMeTp,
BOJITMETP, PEOCTaT, MCTOUYHHUKH TOKa, DJIEKTPOHArpeBaTejbHble MPUOOPHI,
3JIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP COIPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYPOBOAHUKOBBIN THO/, ralbBaHUKA.

Jlemoncmpayuu

M3mepenune CUiIbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHUSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUTOLIAAM MONIEPEYHOr0 CEYEHUs U MaTepHuaIa.

CMemanHoe CoOeTMHEHUE TPOBOAHUKOB.

[IpsmMoe wW3MepeHHe DIEKTPOIABWXKYIIEH cwibl. KOpoTkoe 3ambIKaHMe
raJbBaHUYECKOIO 3JIEMEHTA U OLICHKA BHYTPEHHETO CONIPOTHUBIICHUS.

3aBUCUMOCTb COIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOITUTOB.

M ckpoBoii pa3psia 1 NPOBOJAUMOCTD BO3AyXa.

OHOCTOPOHHSS IPOBOAUMOCTD IHO/A.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

M3yyeHne cMenaHHoro COeJMHEHUs PE3UCTOPOB.

W3mepenne 3JIeKTPOABUKYIIEH CUJIbI UCTOYHMKA TOKA M €ro BHYTPEHHETO
CONIPOTHBIICHUS.

HaGmroienne amekTpoiumsa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoeHsa B 10 kjacce ocylIecTBIsETCS C
YYETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBS3€d C KypcamMM MaTeMaTHKH,
OUONOruH, XMMHUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nouwsimusi, CBA3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHHE, HAay4HbId (hakT, runoresa, (pusmueckas BEIMUMHA, 3aKOH,
TeopHsl, HaOMIOEHUE, SIKCIEPUMEHT, MOJEIHUPOBAHNUE, MOJIEIb, U3BMEPEHHUE.

Mamemamuxka: pelieHUe CUCTEMBbl ypaBHEHUM, JuWHEHHas (yHKLMS,
napabona, runepooia, ux rpa@uKd U CBONCTBA, TPUTOHOMETpUUYECKUE (DYHKLIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIIMHU Ha OCU KOOPJNHAT, CIIOKEHUE BEKTOPOB.

buonoecusa: mexannueckoe ABMXEHHE B KUBOH npupoje, nud@ysus, ocMoc,
TEIJI000MEH KUBBIX OPraHU3MOB (BUIbI TEILUIONEPEIAYH, TEIJIOBOE PABHOBECHE),
JIIEKTPUYECKUE SIBJICHUS B KUBOU IIPUPOJIE.



Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAs Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEN, XKUIAKOCTEH U
ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, JJEKTPOIUTHUYECKAS AUCCOLMALINS,
raJbBaHUKA.

l'eoepacghus: B1aXXHOCTh BO3/lyXa, BETPbI, 0aApOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE JIBMKEHUH C HCMHOJIb30BAaHUEM MEXaHH3MOB,
Y4ET TpEHUS B TEXHUKE, MOJLIWIHUKHA, HWCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYrHe), JBUraTreilb BHYTPEHHEIO
CropaHusi, mapoBasi TypOHHa, OBITOBOM XOJOIMUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
IIOJIyYEHUS] COBPEMEHHBIX MAaTepHaJoB, B TOM YHCJIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3allluTa, 3a3€MJICHUE 3JIEKTPONpPUOOPOB,
KCEPOKC, CTPYMHBIM IIPUHTED, AIEKTPOHArPEBATEIbHBIE npuOopkI,
AIIEKTPOOCBETUTENBHBIE IPUOOPHI, ralbBaHUKA.

11 KVIACC

Paznen 4. DiaekTpoaMHAMMKA

Tema 3. Macnummnoe nose. I1eKmpoMazHUMHAA UHOYKYUA

[TocTrossHHBIE ~ MarHWTHL.  B3aumMomelcTBHE  IOCTOSIHHBIX ~ MAarHUTOB.
MaruutHoe 1none. Bexkrop MarHuTHOM HMHAYKUMM. [IpuHmmMn cyneprno3uuuu
MAarHUTHBIX MOJeW. JIMHMM MarHUTHOM MHAYKUMU. KapTWHa JMHWUNA MarHUTHOU
WHIYKIWH T0JI IIOCTOSHHBIX MarHUTOB.

MarnutHoe 1OJIE IPOBOJHMKA C TOKOM. KapTuHa JIMHMA WHIYKUUU
MAarHMTHOIO TOJIA JUIMHHOTO IPSMOI0 NHPOBOJHHMKA U 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJHMKA, KaTyIIKHA ¢ TOKOM. OnbIT Opcrena. BzanmonencTsrue NpoBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MO1yJIb U HallpaBJICHHE.

Cuna Jlopenua, €€ Moxyib U HalpaBJIeHUE. [BH)KEHHE 3apsHKEHHONW YaCTULIbI
B OJJHOPOJTHOM MarHuTHOM MoJje. Pa6oTa cuibl Jlopenia.

SIBneHne 2nEeKTpOMarHuTHOM HMHAYKIMU. [IOTOK BekTOpa MarHWTHOU
UHAYKUUU. OJEKTPOJABIDKYLIAs CwWia HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOMN
nHaykuuu Papanes.

BuxpeBoe anekTpudeckoe ImoJie. OJEKTPOABMKYINAs CHJIA HHIAYKIHH B
IIPOBOJHUKE, JIBMXKYILEMCS IIOCTYNATENBHO B OJJTHOPOAHOM MarHUTHOM ITOJIE.

[IpaBuiio Jlenna.

NHAyKTUBHOCTE.  SIBIEGHME CaMOMHIYKUHH. OJIEKTPOABWXKYINAs CHJIA
CaMOMHAYKIIMH.

DHeprusi MAarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.



TexHuueckne yCTPOMCTBA M IMPAKTUYECKOE IPUMEHEHUE: IIOCTOSHHbBIC
MAarHUThl, JJEKTPOMArHUTHI, JJIEKTPOABUIATEIb, YCKOPUTEIN JJIEMEHTApPHBIX
YaCTHI], UHYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmneIiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O MTyYKa MarHUTHBIM IOJIEM.

JIvHUM MHIYKIMHA MAarHUTHOTO ITOJIS.

B3aumopenicTere 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuiel JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHME PIIEKTPOMAarHUTHON UHIYKLUH.

[IpaBuiio Jlenua.

3aBUCUMOCTb JJIEKTPOJBUKYIIEH CUJIBI MHIYKIHUA OT CKOPOCTH U3MEHEHUSA
MAarHMUTHOTO MOTOKA.

SIBnenne caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padomul

N3ydyeHrne MarHuTHOTO TOJIsl KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUA IOCTOSIHHOTO MarHUTa Ha PaMKy € TOKOM.

HccnenoBanune sSBICHUS 3JIEKTPOMAarHUTHON MHIYKIWH.

Pa3znen 5. KoJsieOanust ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KONEOAHUA

Konebarenbnas  cucrtema. CBOOOJIHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonunyeckue konebanus. [lepumon, wacrora, amrummryga u (aza KoseOaHUM.
IIpyXMHHBIN MasATHUK. MaTeMaTM4eCKU MasTHUK. YpPaBHEHHE TapMOHUYECKUX
koneOanuii. [IpeBpaiiienre sHEpPrun Npu rapMOHUYECKUX KOJICOAHUSIX.

Koneb6arensubrit  koHTYp. CBOOOIHBIE AJIEKTPOMAarHUTHBIE KOJCOAHUS B
UJICAUTPHOM KOJICOATEIIbHOM KOHTYype. AHAJIOTHS MEXIy MEXaHWYeCKUMU U
AIIEKTPOMarHuTHIMU  KoJjiebanusiMu. ®dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPTUHU B UJICATLHOM KO0JIE0ATEIbHOM KOHTYPE.

[IpencraBnenue o 3aTyxaroumx KojeOaHusAX. BrIHyX/IeHHBIE MEXaHHUUECKUE
kosnebanus. Pezonanc. BeiHyKIeHHBIE SJIEKTPOMArHUTHBIE KOJICOAHMS.

[lepemennsbiii  TOK. CHUHYyCOMAQIbHBIM NEPEMEHHbIA TOK. MOIIHOCTD
NIEPEMEHHOI0 TOKAa. AMIUIMTYJIHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IlpousBoacTso, mepegada M MOTpeOICHUE AIEKTPUIECKON
DHEPrur. DKOJOTHYECKHE PUCKH IPU IIPOU3BOACTBE 3JIeKTpodHepruu. Kynbrypa
VCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.



TexHuueckne yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUHU dJIEKTPOIIepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoOJIeOATETbHON CHUCTEMBI (MPYKUHHBIA WU
MaTeMaTUYECKUI MasSTHHK).

HaGmroienne 3aTyxaromux KojaeOaHuH.

HccnenoBanre CBOMCTB BBIHYK/ICHHBIX KOJICOaAHUM.

HaGmronenue pe3oHanca.

CBOOOIHBIE 2IIEKTPOMArHUTHBIC KOJICOAHMSI.

OcuuininorpaMmbl (3aBUCUMOCTH CUJIbI TOKA M HAMPSHKEHUSI OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu 1OCIIENOBATENIBHOM COEAWHEHUHM PE3UCTOPa, KATYIIKH
WMHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopens TMHUY NEKTPONEPENAUH.

Yuenuueckuii sxcnepumenm, n1abopamopusle padonul

HccnenoBanue 3aBUCUMOCTH MEpUOJAa MaJbIX KoJieOaHUM Ipy3a HAa HUTU OT
JUTMHBI HUTU U MaccChl Ipy3a.

HccnenoBanne TEpEMEHHONO TOKa B LEMH M3  MOCJIEAOBATEIIBHO
COEIMHEHHBIX KOHJICHCATOPa, KaTylIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUNHbBLE 80TIHbL

Mexannueckue BOJHBI, yciaoBusi pacnpoctpaneHus. llepumoa. Cxopoctsb
pacnpocTpaHeHHsi W JJMHA BOJHBL. llomepeuHble W MOPOJOJIbHBIE BOJIHBL.
HuTtepdepenius u nudpaxius MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
Bzaumnuas opuenranusa BektopoB E, B, V B anexkrpomarautHoi BosiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTpakeHUeE, MpesIoMJICHUEe, Toysipu3anus, audpaxuus,
uaTepdepernus. CKOpocTh dJIEKTPOMArHUTHBIX BOJTH.

[IIxana 3J€KTPOMArHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIMIIBI pagUOCBA3U U TeleBUACHU. Pagnookanus.

DIJIEKTPOMATHUTHOE 3arpsi3HEHNUE OKPYKAIOIIEH CPEbI.

TexHnueckne yCTpOWCTBA M MNPAKTHYECKOE IPUMEHCHUE: MY3bIKAJIbHbBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBasi IUArHOCTMKA B TEXHUKE WM MEAMIIMHE, pajaap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacIPOCTPAHEHUE MOTIEPEUHBIX U MTPOJAOJIBHBIX BOJIH.

Konebmromeecs Ten0 Kak MICTOYHHK 3BYKa.

HabGnronenue orpaxeHus: U NpeaoMICHUS] MEXaHUYECKUX BOJIH.



Hab6monenune narepdepenninu u gudpakiinu MEXaHUIECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGmronenrie cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJOH H
9acTOTON KojeOaHuH.

HccnenoBanre  CBOMCTB ~ 3JEKTPOMAarHUTHBIX  BOJIH: OTpa’KEHHUE,
pesioMIICHUE, MOIspu3alus, udpaKiuus, nHTephepeHITHs.

Tema 3. Onmuka

['eomeTpuueckas ontuka. IIpsMonMHENWHOE pacHpoOCTPaHEHUE CBETA B
oaHopoaHo cpeae. JIyu cBera. ToueuHblii HCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHus: cBeTa. [locTpoeHne n3o00pakeHUi B
IIJIOCKOM 3€pKaje.

[Tpenomienue cBera. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomieHus. IlonHoe BHyTpeHHee oTpakeHue. IIpenenbHbI yroyl IOJHOIO
BHYTPEHHETO OTPAKECHMUSI.

Hucnepcus ceeta. CioxHbIN cocTaB Oenoro ceeta. [Iger.

CobOuparome u pacceuBawomme JuH3bl. ToHkas JsmH3a. DOKycHOE
paccTosIHUE M ONTHYECKas cujla TOHKOM JuH3bl. I[locTpoeHue uzoOpaxeHuil B
coOMparolux U paccerBaroluX JuH3ax. Dopmylia TOHKOW JUH3BI. YBeEJINYEHUE,
JABAEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONITHUKH.

BonnoBass ontuka. Wurepdepenuuss cBera. KorepeHTHblE HMCTOYHUKHU.
VYcnoBust HaOMOACHUS MAaKCUMYyMOB M MHHUMYMOB B HHTephEpEeHIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. [dudpakunonHas peméTka. YclIoBUE HAOIIOIEHUS
[NIABHBIX ~MAaKCUMYMOB TIpM NAJE€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPAKIUOHHYIO PEIIETKY.

ITonspuszanus caera.

TexHuyeckre yCTpPOMCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyMa,
doToamnmapaT, NPOEKIMOHHBINA amnmapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, OJISPOU.

Jlemoncmpayuu

[IpsaMonMHEWHOE pACIPOCTPAHEHUE, OTPAXKEHHE U IPEIOMJICHHE CBETA.
OnTudeckue mprudopHI.

[TonHOe BHYyTpeHHEE OTpaxkeHue. Moienb CBETOBOAA.

HccnenoBanue cBOWCTB M300paKeHU B JIMH3AX.

Monenu MUKpPOCKOIIA, TEJIECKOIIA.

Ha6nronenue naTepepeHnmm cpeTa.

Hab6monenune nudpakium ceeta.

Hab6nronenue aucnepcuu cBera.



[Tonydyenue ciekTpa ¢ TOMOLIBIO ITPU3MBL.

[Tonydyenue crexTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKY.
Habnronenue noasipu3anuu CBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusle padbonvl
N3Mepenue rnokaszaress NpesioMIICHUS CTEKJIA.
HccnenoBanne cBOWCTB M300pakeHUH B JIMH3AX.
Hab6nronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNUAIBbHON TEOPHH OTHOCHUTEIHLHOCTH

['panuIel TPUMEHMMOCTH  Kiaccudyeckod — mexaHuku.  [loctymnaTs
CIICIMAIBHOM TEOPUU OTHOCUTEIIBHOCTH: WHBAPUAHTHOCTH MOJYJISI CKOPOCTHU
CBETa B BaKyyMe, PUHITUIT OTHOCUTEIHLHOCTH DUHINITEIHA.

OTHOCUTENBHOCTh OJIHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU M COKpAIlCHUE
JUIMHBI.

DHEPrusi © UMIYJIbC PEIITUBUCTCKON YaCTHIIBI.

CBsi3b MaccChl ¢ SHEPrUed U UMITYJILCOM PEIISTUBUCTCKON YaCTUIIbl. DHEPTHUS
IIOKOSI.

Pasznes 7. KanToBasi pusuka

Tema 1. dnemenmovt KGAHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBs3u sHEprun GOTOHA C €T0 YACTOTON. DHEPrus
¥ UMITyJIbC (POTOHA.

OtkpeiTue u ucciaegoBanue Gporodddexra. OnbiTol A. I'. CTosieToBa. 3aKOHBI
dotordpdexra. YpaBuenue DiHmTeitHa st poTodapdexra. «KpacHas rpanunar
dbotorpdexra.

Hasnenue ceera. OnwiTel I1. H. JIeGenena.

XHUMHUYECKOE JECUCTBUE CBETA.

TexHuueckue yCTpONCTBA M MPAKTHUECKOE NPUMEHEHHE: (HOTOIIEMEHT,
dboToIaTUMK, COJTHEUHAs OaTapes, CBETOAUO/I.

Jlemoncmpayuu

dotor(pdekT Ha YyCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanre 3akoHOB BHeHETo GhoTodddexra.

CBeToamno.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -YaCTHIL.
[Inanerapuass monens aroma. lloctynatet bopa. W3nydenwe u mnorjoiieHue
(GOTOHOB MpU MEPEexoje aToMa C OJHOrO YPOBHS SHEPruu Ha JApyrou. Bumbl
cnekTpoB. CHEKTp ypOoBHEW SHEPruu aToMa BOJI0PO/Ia.



BonnoBele cBoiicTBa yactuu. Bosnsel e bpoinsa. KopyckynsspHO-BOJIHOBON
JyaJTu3M.

CIOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.
TexHu4yecknue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: CHEKTPAIbHBIN
aHaJIU3 (CIEKTPOCKOII), J1a3ep, KBAHTOBBII KOMIBIOTEDP.
Jlemoncmpayuu
Monens onbita Pezepdopra.
Omnpenenenue JUIMHBI BOJIHBI Ja3epa.
HaGnronenue TMHeHyaThIX CIIEKTPOB U3ITyUYECHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamopmusie padomul
Habnronenue muHeyaToro crekTpa.
Tema 3. Amomnoe aopo
OKCIIEpUMEHTBI, JTOKA3bIBAIOLIUE CJIOKHOCTh CTpPOeHHUA sAnpa. OTKpsITHE
paanoaktuBHocTH.  OmnbiTel  Pesepdopma  1no  ompeneneHuro  cocraBa
paauoakTuBHOrO u3inydeHus. CBoiictBa anbda-, Oera-, ramma-u3ITydeHHUs.
BiisiHue paanoakTUBHOCTH Ha )KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpoTOHA W HeWtpona. Hykimonnas moxpens siapa I'eitzenOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio sjapa. M30Tormsl.
Anbda-pacnaa. DNEKTPOHHBIM W TO3UTPOHHBIM Oera-pacman. [amma-
U3Jly4eHue. 3aKOH paJuoakTUBHOIO pacraja.
DHeprus CBsA3M HYKJIOHOB B sifipe. SAnepHbie cuibl. Jledext macchl siapa.
Snepnsie peakuun. /lenenue u CUHTE3 A1EP.
Anepnwrii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl W TEPCIIEKTUBHI
AJIEPHOM PHEPTETUKU. DKOJIOTUUECKUE ACTIEKTHI SIACPHON SHEPTrEeTUKHU.
DnieMeHTapHble YacTUIlbl. OTKPBITUE TO3UTPOHA.
MeTto1b1 HaOJIOIEHUS U PETUCTPALIUU AIEMEHTAPHBIX YACTHII.
dynaamenTanbHble B3auMoAecTBusl. EAMHCTBO (pn3nueckoil KapTUHBI MUpA.
TexHu4yeckue yCTpOWCTBA U IPAKTUYECKOE IIPUMEHEHHE: TO3UMETP, Kamepa
Buiibcona, simepHbiii peakTop, aToMHas 6oM0a.
Jlemoncmpayuu
Cu€TuMK MOHU3HUPYIOINX YaCTHLI.
Yyenuueckuii sxcnepumenm, 1abopamopusle padbonvl
HccnenoBanne TpeKOB 4acTHIL (10 TOTOBBIM GoTorpadusim).

Pa3znen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3MKH

Ortanbl pa3BUTHs acTpoHOMUU. [IpuKIIaiHOE 1 MUPOBO33PEHYECKOE 3HAUEHNUE
aCTPOHOMUM.



Bun 3Bé3gHoro HeOa. Co3Be3qaus, sApKUe 3BE3NBI, TUIAHETBI, UX BHUIAUMOE
JBU)KCHUE.

Conneynas cucrema.

Comune. ConHeuyHast akTUBHOCTh. McTtounuk sHeprun ConHUA W 3BE3N.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpasbHBIM Kiacc —
CBETHUMOCTB». 3BE3/bl TJIaBHOW TOCIIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTB» JUIsl 3BE3] TJIABHOM IOCIENOBATENbHOCTU. BHYTpeHHee cTpoeHue
3BE31. COBpEMEHHBIC MPEJACTABICHUS O MPOUCXOXKACHUH U 3BoIonuu CoJHIa U
3BE3/1. DTambl )KU3HU 3BE3I.

Mieunsiii I[lyte — Hama I'amaktuka. Ilomoxenue m aBwxkeHue CoiHIIA B
lNanaktuke. Tunsl ramaktuk. Pagunoranaktuky u kBazapbl. YEpHBIE IBIPHI B sipax
TIAKTHUK.

Bcenennas. Paciiupenne Beenennoit. 3akon Xa06sa. Pazberanue rajgakTuk.
Teopus bonpmoro B3peiBa. PenuKTOBOE M3IydYEeHHE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie nmpoOaemMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOntonenuss HeBOOPYKEHHBIM TJI1a30M C HMCHOJIb30BAHUEM KOMITBIOTEPHBIX
TPWIOKEHUHN I ONIPEeTICHUS TTOJ0OXKEHUSI HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be31us CeBepHOro Noymapus 1 ipKue 3BE3/bI.

Habmronenus B reneckon JlyHsl, mianet, Mueunoro I1yTu.

O0o01maromniee NOBTOPEHUE

Ponp Qusuku © acTpOHOMHHM B HIKOHOMUYECKOHM, TEXHOJOTMYECKOH,
COIMAJIbHON M ATUYECKOU cepax NesaTenTbHOCTH YeIOBEKa, POJIb U MECTO (PU3HKHU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4yHON KapTHHE MHUPA, poJib GU3HUECKON TEOPUHU
B (GOpMHpPOBAHUU TPEACTaBICHUA O (U3MYecKoll KapTHHE MHpPaA, MECTO
(bu3UYECKON KapTUHBI MUpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MIPEICTaBJICHUH O IIPUPOJIE.

Me:xxnpeaMeTHbIE CBSI3H

Nzyuyenue kypca ¢usuku 0a30Boro ypoBHa B 11 kiacce ocylecTBIsieTCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3€M C KypcamMu MaTE€MaTHKH,
Ounonornu, XuMuH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvie nonsamusi, CBA3aHHbIE C U3YYEHHEM METOJIOB HAYYHOI'O
MO3HAHUSA: SIBJICHUE, HAy4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIOEHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelmIEeHUE CUCTEMBI YPABHEHUH, TPUTOHOMETPUYECKUE
GyHKIUA: CHHYC, KOCHHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUIECKOE
TOXJECTBO, BEKTOPBI U MX IPOCKIHUH HA OCH KOOPIHUHAT, CIIOKEHUE BEKTOPOB,



MIPOM3BOJIHBIC DJIEMCHTAPHBIX (YHKIMH, MPU3HAKH IOJ00US TPEYyTroJbHUKOB,
ONpeICNICHHE TUIOMIAIHU TIJIOCKUX (UTyp U 00BbEMa Tell.

buonocusn: >nexTpudeckue SBIEHUS B KUBOM TMpuUpoj]e, KoJjieOaTelbHbIe
JBUKEHHUS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOM MPUPOJE, NCUCTBUE
paaraly Ha )KUBBIE OPTraHU3MBI.

Xumus: CTpOCHUE aTOMOB Y MOJICKYJI, KPUCTAJIMYECKAsA CTPYKTYpa TBEPIBIX
TeJl, MEXaHU3Mbl OOpa30BaHUA KPUCTALIUYECKOW PEIIETKH, CHEeKTPAIbHBIN
aHaJIu3.

l'eocpaghusi:  MarHuTHBIE TIONIOCA 3€MJIM, 3aJIEKU MArHUTHBIX Py,
dboTochEMKa 36MHOM IMMTOBEPXHOCTH, MIPEJCKA3aHUE 3eMIICTPSCCHUIA.

Texnonocus: JNWUHUM DJEKTpPOIEpenay, TIEHEPATOP NEPEMEHHOTO TOKa,
AJIEKTPOJABUTATENIb, WHAYKIIMOHHAS II€Yb, pajap, PaaUuONPUEMHHUK, TEIEBU30D,
anteHHa, TteiedoH, CBU-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAsl OITHKA,
COJIHEUHas OaTapes.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHET'O OBIIET'O OBPA3OBAHMUSA

OcBoenne yudeOHoro mpenmera «®Du3mka» Ha YpPOBHE CPEIHETO OOIIEro
obOpazoBaHus (0a30BBIM YPOBEHb) JOJDKHO O0ECHEUYUTh JOCTHKEHHUE CJICIYOIINX
JMYHOCTHBIX, METANPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JINYHOCTHBIE PE3YJIBTATHI

JIngyHOCTHBIE PE3yJbTaThl OCBOCHUS y4eOHOTro npeaMera « Ou3nKay AOJKHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOY4YalolIUXCS PYKOBOJCTBOBATHCS
chopMHUpPOBAaHHOW BHYTPCHHEH TO3WIMEH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHMEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOCXKICHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACHIMPEHHUE KU3HEHHOTO
OTBITA U OMBITA JEATEIBHOCTH B MPOIECCE peaiM3allii OCHOBHBIX HalpaBiICHUN
BOCIUTATEIILHOMN JAEATEIILHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaxIaHCKOT0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMK 00YUaAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJI€HA POCCUICKOrO OOIIECTBA;

NPUHATHE  TPAJUIHUOHHBIX  OOLICYETIOBEYECKUX T'YMAaHUCTUYECKUX U
JEMOKPATHYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AESATEIbHOCTh B MHTEpPECAX TIPa)kJAaHCKOIrO
00111eCTBa, yUaCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIbHON OpraHU3aIINY;

YMEHHE B3aMMOJICHCTBOBATH C COLIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBHH C
X QYHKITUSIMA 1 HA3HAYCHUEM;

TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKON JIESITEILHOCTH;

2) NaTPHOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCHUICKOM rpaXJaHCKOM WJICHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHOUIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKCHUSIM
POCCHUHCKHUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOIO IMOBEICHUS;

CIIOCOOHOCTh OIEHUBATh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIEC PEIICHUS,
OPHUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHUCIIE B
JIEATENbHOCTU YUYEHOTO;

OCO3HAHME JINYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOILICHHE K MUPY, BKIIIOYAsi 3CTETUKY HayYHOTO TBOPUYECTBA,
npucymero Gu3ndeckoin Hayke;



5) Tpy10BOr0 BOCIIMTAHMSI:

MHTEpPEC K pa3InyHbIM cdepam npodhecCHuOHANbHOW JeATEIbHOCTH, B TOM
YUCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynymel mpodeccuu u peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTHh K 0OOpPa30BaHUIO M CAaMOOOPa30BaHUIO B 00JIaCTH
(bU3HKY HA IPOTSHKEHUN BCEH KU3HH,

6) 3K0J10TrNYeCKOro BOCIIUTAHMSA:

c(OpPMHUPOBAHHOCTh JKOJIOTMYECKOW KYJIBTYpbI, OCO3HaHUE TIJ100aIbHOrO
XapakTepa SKOJIOTUUECKHUX MPOOIeMm;

IJIAHUPOBAHUE U OCYIIECTBICHUE JICCTBUI B OKPYXKAIOIIECH Cpelie HA OCHOBE
3HaHUSA LIeJIed YCTOMYMBOIO pa3BUTHSI YEJIOBEUECTBA;

pacliMpeHre OmbITa JEATEIbHOCTH SKOJOTMYECKONM HaNmpaBJICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUH 110 PU3HUKE;

7) UEHHOCTH HAYYHOI'0 NO3HAHMSA:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHMsSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HaHUE LIEHHOCTUM HAy4YHOW JESITEeNIbHOCTH, TOTOBHOCTH B IpOIlecCe
u3ydeHus: (QU3NKA  OCYIIECTBISAThH  NPOCKTHYID H  HCCIEAOBATEIBCKYIO
NEATEeIbHOCTh UHANBUIYATIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE yYeOHbIE 1eiCTBUA
ba3oBble 1ornueckue aeiicTBU:
CaMOCTOATENIHO  (OPMYJIMpPOBAaTh W aKTyaIU3UpoOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LEIU JCATEIbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPUHU HX
JOCTUKEHUS,
BBISIBJISITH  3aKOHOMEPHOCTM M MNPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
(bU3HYeCKUX SBICHUSIX;
pa3zpabaThiBaTh IJIaH PEIICHHs] MPOOJEMBI C YYETOM aHAlIM3a WMEIOIIUXCS
MaTepUaJIbHbIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBEI B JIESITEIbHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJIAM, OLIEHUBATh PUCKH MOCJIEACTBUMN AEATEIBLHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHSX  PEaJbHOTO,
BUPTYAJILHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS;
pPa3BUBATh KPEATUBHOE MBIILJICHUE ITPU PEUICHUU )KM3HEHHBIX MPOOJIeM.
Bba3oBble uccienoBarejJbcKkue 1eHCTBUA:



BJIaJICTh HAY4YHOW TEPMHUHOJIOTHEH, KIIIOUEBBIMU TOHSTHUSMH M METOJaMHU
(bu3UYECKON HAYKH;

BJIQJIETh HAaBbIKAMU YYEOHO-UCCIIEI0BATEIHLCKON U MPOEKTHOU JEATEIbHOCTH
B oOnactu (pU3MKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY MOUCKY
METOJOB pEIICHUs 3a7ad (HU3NUECKOTOo COACPKAHUSA, NMPUMEHEHUIO PA3TUIHBIX
METOJ0B MMO3HAHMS;

BJIQJIETh BHJAMH JICSITEIBHOCTH IO TMOJYYCHUIO HOBOT'O 3HAHUS, €ro
UHTEpIIpeTalui, NpeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3JIMYHBIX YYEOHBIX
CUTYaIMsIX, B TOM YHCIIC TIPU CO3IaHUH YICOHBIX TIPOEKTOB B 001acTH (PU3UKH;

BBISIBJISATh NIPUYUHHO-CJICACTBEHHBIC CBS3W M aKTyaJW3UpOBaTh 3ajady,
BBIJIBUTAaTh THUIOTE3Y €€ PEIICHHS, HaXOJWUTh apryMEHThI [JIs JOKa3aTeIhCTBa
CBOUX yTBEPKIACHUH, 3aJ1aBaTh MapaMeTPhbl U KPUTECPUU PEIICHUS;

aHAJIM3UPOBATh TMOJYYCHHBIE B XOJ€ pEUICHUs 3aJaud Pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh H (opMynIupoBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaTENIbHOM
NESATEeIbHOCTH, B TOM YHCIIE TIPU U3YUYCHUH (PU3UKH;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATH MPUOOPETEHHBIN OMBIT;

yMETh TEPEHOCUTh 3HaHWA 10 (uU3MKe B TPAKTUYECKYIO 00JaCTh
KU3HEACITEIIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEAMETHBIX 00IacTel;

BBIJIBUTAaTh HOBBIC UJICH, MIPEJJIaraTh OPUTMHAIIBHBIC MMOX0/Ibl U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, JOMYCKAIOIINE ATbTEPHATUBHEIC PEIICHUS.
Pa6ora ¢ undpopmanmeii:

BJIaJIETh HaBBIKAMU IOJYyYCHHUS MHOOpPMAIMK (PU3HMYECKOTO COACPKAHUS U3
HWCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSTEIBHO OCYIIECTBIISATh ITOUCK, aHaIMU3,
CHUCTEMAaTH3AIMI0 U HMHTEPHpETAIui0o MHPOpMAIIMU pa3IMYHBIX BUIOB U (PopM
MIpeICTaBICHUSI;

OIICHUBATh JOCTOBEPHOCTHh HH(GOPMAIINH;

UCIIOb30BaTh  CPEACTBA  HMH(POPMAIIMOHHBIX U  KOMMYHHUKAIMOHHBIX
TEXHOJIOTUH B PEIICHUU KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpPraHU3aI[MOHHBIX
3ama4 ¢ COONIOJICHWEM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MMacHOCTH,
TUTUEHBI, pecypcocOepexeHusi, TMPaBOBBIX U ITUYECKUX HOPM, HOPM
uH(OPMAITMOHHON O€301aCHOCTH;

co3/laBaTh TEKCThl (PU3MUECKOTO COACPKaHUS B Pa3IMUHBIX (dopmaTax C
y4€TOM Ha3Ha4YeHUs MH(OpPMAILIMK U 1IEJIEBON ayIUTOPUH, BBIOUpasi ONTUMATbHYIO
dbopMy TIpeICTaBICHUS U BU3yaTH3aIIH.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIBHBIC y‘leﬁHbIe HeﬁCTBHH:



OCYIIECTBISTh OOIIEHHME Ha ypokax (U3UKH U BO BHE-YPOUHOUH
NS TEIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM  KOH(JIMKTHBIX CHTyallMid ¥ CMsT4aTh
KOH(JIUKTHI;

pa3BEPHYTO U JIOTHYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOIb30BAHHEM
S3BIKOBBIX CPEJICTB;

MOHMMAaTh W HCIIOJIB30BAaTh MPEUMYIIECTBA KOMaHIHOW W HWHIWBUIYaTbHON
paboThI;

BbIOMpATh TEMATUKY W METOJbl COBMECTHBIX ACHCTBHH C y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH Ka)/I0T0 4jieHa KOJIUICKTHBA;

NPUHAMATh II€TM  COBMECTHOW  JIEATCIBHOCTH, OpTraHW30BBIBATH U
KOOPAMHHUPOBATh JEHCTBUS TO €€ IOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHWCTBUH,
pactpenensiaTh poiud ¢ Y4ETOM MHEHHMHA YYaCTHHKOB, OOCYXIaTh pPe3yJbTaThl
COBMECTHOU pabOThI;

OIICHMBATh KAaueCTBO CBOEr0 BKJIaJa MU KaXJIOrO0 YYaCTHHKA KOMaHIbI B
OOIIHiA pe3ysIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npeiaraTh HOBBIE TPOCKTHI, OIEHUBATh HACH C TMO3UIMH HOBHU3HBI,
OpPUTHHAIILHOCTH, MPAKTUYECKOI 3HAYUMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATETUYECKOE TIOBEIEHUE B PaA3TUYHBIX
CUTYaIHSIX, IPOSIBIISITH TBOPUYECTBO M BOOOPAKEHHE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIE YueOHbIE NeiCTBUSA
Camoopranusanus:

CaMOCTOSATENIbHO OCYILECTBIISATh MMO3HABATEIbHYIO ACSTENBHOCTh B 00JACTH
GU3UKM W acCTPOHOMUH, BBISBJIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3aJ1a49H;

CaMOCTOSTENIFHO COCTAaBJIATh IUIAH PEHICHUS PACUYETHBIX W KAadeCTBEHHBIX
3a/1a4, TUTaH BBITIOJHEHUS MPAKTUYECKONW pabOThI ¢ YYETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTECHUMH;

JTaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pacImpsATh paMKH YIeOHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPEIOYTECHUN;

JienaTh OCO3HAHHBIM BHIOOp, apryMEHTHpPOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILLCHHUE;

OIICHUBATh TPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO JPYAUIUU B 00JacTH
(U3HKH, TTOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEeKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTHUBBI B JIESTEIbHOCTD,

OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;



BJIaJIcTh  HaBBIKAMH  TIO3HABATEIBHON  peduiekcMM Kak  OCO3HAHUS
COBEpIIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX TPOILIECCOB, HX PE3yJbTaTOB U
OCHOBAHUM;

WCIIOJIB30BaTh MPUEMBI pepIIeKCHH IS OLICHKU CUTYaIliH, BEIOOpa BEPHOTO
pEIICHUS,

yMETh OIICHUBAaTh PHUCKHM W CBOEBPEMEHHO IPUHUMATh PEIICHUS IO HUX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPU aHAIW3E pe3yIbTaToOB
JEATCIIbHOCTH,

NPUHUMATH Ce0s1, TOHUMAasi CBOM HEJAOCTATKU U JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apPryMEHTBl JPYTrUX TIPU aHajIu3e pe3yJIbTaToB
NEeATEeIIbHOCTH;

NPU3HABATh CBOE MPaBO U MPABO APYTUX HA OIIHOKH.

B mporecce mocTmkeHHs] TMYHOCTHBIX PE3YIHTATOB OCBOCHHS TPOTPAMMBI
no ¢Gu3MKEe IS YPOBHS CpPEIHEro oOmero oOpa3oBaHHs Yy OOyYarOlIuXcCs
COBEPIIIEHCTBYETCS AMOIMOHATILHBIN UHTEJJIEKT, peAnoJIaratoiui
c(hOpMUPOBAHHOCTH:

CaMOCO3HAHUS, BKJIFOYAIOMIETO CITIOCOOHOCTh TOHMMATh CBOE AYMOIIMOHAIEHOE
COCTOSIHUE, BUJICTh HAIIPABIICHUS PAa3BHTHS COOCTBEHHON 3MOITMOHAIBHON Cephl,
OBITh YBEPEHHBIM B ce0e;

CaMOpPEryJIMPOBaHMsI, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIIOCOOHOCTh aJanTHPOBAThCA K
AMOIMOHAIILHBIM U3MEHEHHSIM U TIPOSIBIISTh THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMM, BKIIFOYAIOMICH CTPEMIICHUE K JIOCTHKCHHIO LA H
yCrexy, ONTUMM3M, WHUIIMATUBHOCTb, yMEHHE ACHCTBOBATh MCXOJ W3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOIICH CITIOCOOHOCTh MIOHUMATh AYMOITMOHAILHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COYYBCTBHUIO M COTICPSKUBAHHMIO;

COITMAIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAMBATh OTHOIIECHUS
C IPYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBISITE HHTEPEC U pa3periaTh KOHPIUKTHI.

IMPEAMETHBIE PE3YJIBTATDBI
K xonmy o0yuenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUarOIINXCS YMEHU:
JEMOHCTPUPOBATh Ha MpPUMEPAX poJib U MeCTO (U3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpaA, B Pa3BUTUU COBPEMEHHOM TEXHUKU HU
TE€XHOJIOTUH, B MPAKTUYECKON IESATETBHOCTH JIHOJIEH;



YYUTBIBATh TPAHMUIIBI TPUMEHCHHS M3YYCHHBIX (U3UYCCKUX MOJCICH:
MarepualibHas TOYKa, HHEpIMabHAs CUCTEMa OTCU€Ta, aOCOJIFOTHO TBEPAOE TEIO,
WJICAIbHBIN a3, MOJEIIN CTPOECHUS Ia30B, )KUIAKOCTEU U TBEPABIX TEN, TOUCUHBIN
AIIEKTPUUECKUH 3apsij MPU pelIeHn: (PU3NIECKUX 3a/1ad;

pacrnio3HaBaTh (pU3NYECKUE SBICHUS (TPOIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXAHHUKH, MOJICKYJISIPHO-KUHETUUECKOW TEOPHHU CTPOECHHS BEIIECTBA U
DJIEKTPOAUHAMHUKH:  PABHOMEPHOE W  PAaBHOYCKOPEHHOE  MPSMOJIMHEWMHOE
JBIDKCHUE, CBOOOJHOE TMAaJeHUE TeJ, JBH)XKEHUE IO OKPY>XHOCTH, WHEpLHUS,
B3auMojelicTeue Ten, nuddys3us, OpOYHOBCKOE JBMXCHHE, CTPOSHUE JKUIKOCTEH
1 TBEPJBIX TEJ, H3MEHEHHE 00BhEMA TEJl MPU HarpeBaHUH (OXJIAXKICHUH ), TETUIOBOC
paBHOBECHE, WCIIAPEHUE, KOHACHCALMS, IUIABJIICHUE, KPUCTAIUIM3ALMS, KUIICHUE,
BJIAKHOCTh BO3/1yXa, MOBBIIICHUE JABIICHUS Ia3a IPU €r0 HArpEBAHUU B 3aKPBITOM
COCyJ€, CBS3b MEXAY MapaMeTpamMu COCTOSIHHMS Ta3a B H30Ipoleccax,
AJIEKTpHU3AIUA T, B3aUMO/JICCTBUE 3apsII0B;

OTIMCBHIBATh MEXAHUYECKOE JBHKEHHE, MCIOJB3ysS (PU3NUEeCKHUEe BEITMYHHBI:
KOOpJMHATA, IyTh, IEPEMEIIECHUE, CKOPOCTh, YCKOPEHHWE, Macca Teja, Cuia,
MMITYJIbC T€Jla, KNHETUYECKasd dHEPTUsl, MOTCHIUAIbHAS dHEPTUSl, MEXaHUYECKas
paboTa, MeXaHMYECKass MOIINHOCTh; NpPU OMNUCAHUU MPABWIBHO TPAKTOBATH
(bu3HYeCKUil CMBICTT HMCHOJB3YyEMbIX BEIHYMH, WX O0O3HAUCHHUS W CIUHMIIBI,
HaXOJHUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIIMUHMHY C JAPYTUMU
BEJIMYMHAMU;

ONKMCHIBATh HM3YUYCHHBIC TEIJIOBHIE CBOWCTBA TEJI M TEIUIOBBIE SIBJICHUS,
UCTIONIB3Ysl (DM3WUYECKHUE BEIMYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KUHETUYECKAsT DHEPTrUsl XaOTHYECKOTO JIBMIKEHUS MOJICKYJ, CPEIHEKBAIpATUUHAS
CKOPOCTh MOJICKYJ, KOJWYECTBO TEIJIOThI, BHYTPEHHSSI JHeprus, padbora rasa,
KOd(PPUIIMEHT TMOJIe3HOTO JACHCTBHUS TEIUIOBOTO JBHUTATENSA; IIPU OMHCAHUU
NPaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICI HCHOJb3YyEMbIX BEJIMYMH, HX
0003HAUeHUS W EAWHUIBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JAaHHYIO
(u3NYEeCKyI0 BEIMYUHY C APYTUMU BEIUUUHAM;

OITMCHIBATh U3YUYECHHBIC JIEKTPUUECKUE CBOKMCTBA BEUIECTBA U JJICKTPUUYECKUE
SBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUYECKUE BEIUUYUHBI: DJICKTPUUYECKUM 3apsij,
IIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTH MOJIs1, NOTEHIHAN, PA3HOCTh MOTCHIMAJIOB;
IpU ONUCAHMM TPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICT HCIOIb3YEMbIX
BEJIMYMH, UX O00O03HAUEHUS M EIWHUIIBI, YKa3biBaTh (HOPMYJIBI, CBS3BIBAIOIINC
JTAHHYIO0 (PU3UYECKYIO BEIMYMHY C IPYTUMU BEJIMUYNHAMM;

aHAIM3UPOBATh (PU3UYECKHUE MPOLIECCHl U SBJICHUS, UCIONb3Ys (PU3NUECKUE
3aKOHBI Y MIPUHIIMUIIBL: 3aKOH BceMHupHOTro Tsarotenus, I, II u I 3akonsr HetoTOHa,
3aKOH COXpAaHEHHS MEXAaHUYECKOM DHHEPIruH, 3aKOH COXPAaHCHUS HWMITYJIbCA,
MPUHLMI CYNEPIO3ULMA CUJI, TIPUHIHUI PABHONPABUS HHEPIUAIBHBIX CUCTEM



OTCU€Ta, MOJIEKYJSPHO-KMHETHYECKYI0 TEOPUI0 CTPOECHMUS BEIIECTBA, [a30BbIC
3aKOHBI, CBS3b CPEIHEN KMHETUYECKON DHEPrUU TEIUIOBOIO JBHIKEHUS MOJEKYI C
aOCOJIIOTHOUN TeMmepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS
AIIEKTPUUYECKOr0 3apsna, 3akoH KylloHa, Ipu 3TOM pas3inyaTh CIOBECHYIO
(GOopMyIUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHUE M YCIOBUS (TpaHUIIb,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPHUHLMIIBI JEHUCTBUS  MalllMH, HpUOOpPOB U
TEXHUYECKUX YCTPOWCTB; pa3auyaTh YCIOBHS MX 0€30MacHOr0 HCIOIb30BaHUS B
MMOBCEIHEBHOM KM3HHU;

BBIMOJIHATh JKCHEPUMEHTHl IO MCCIEIOBAHUIO (PU3UYECKUX SIBICHUNH U
IIPOLIECCOB C HCIIOJIB30BAHUEM IIPSIMBIX UM KOCBEHHBIX H3MEPEHUH, IIPU 3TOM
(dopMynupoBaTth mpoOieMy/3ajady M TUIOTE3Y Y4YeOHOro HKCIEPHMEHTa,
coOUpaTh YCTAaHOBKY W3 MPEIJI0KEHHOIO0 00OpYyHOBaHMS, MPOBOAUTH OMNBIT U
(dbopMyIMpOBaTh BHIBOJIBI;

OCYIIECTBJISATh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUYECKUX BEITUYMH, IPU
TOM BBIOMpaTh ONTHUMAJBHBIM CIOCOO M3MEPEHUs U MCIONIb30BaThb HU3BECTHBIC
METO/IbI OLIEHKHU IOTPEIIHOCTEN U3MEPEHUN;

UCCIIEJIOBATh  3aBUCHUMOCTH  MEXIy  (QU3NYECKUMH  BEIWYMHAMH  C
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHHUI, MPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(¢uKcupoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTU (U3MYECKUX BEJIMYUH B
BUJI€ TaONIl U TpauKOB, A€TIaTh BBIBOABI IO PE3YJIbTaTaM MCCIIEA0BAaHNUS;

cobroaaTh npaBuiaa 0€30MacHOTO TPyJa NP MPOBEICHUM HCCIEIOBaHUI B
paMKax y4eOHOr0o SKCIEpUMEHTa, Y4eOHO-HMCCIEeNOBATENbCKOW U MPOCKTHOU
JeSTeIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMICTB M J1aOOpaTOPHOTO
000py0BaHUS,

pemate pacuéTHble 3aJaud C $BHO 3aJaHHOW (PU3MUECKOH MOJENbIO,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHAJM3a YCJIOBUS 3a/1a4n
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATHh (PU3HMUECKHE BETUYMHBI U (HOPMYIIHI,
HEOOXOJUMbIE JUIsl €€ pellleHus, NMPOBOJUTh Pacu€Thl M OLIEHUBATH PEaIbHOCTh
IOJIyYE€HHOT0 3HaueHUs (PU3NUECKOM BETNUHNHBI;

peuiaTh KaueCTBEHHbIE 33/1a4l: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LENOYKY pPACCYXIEHUH C OMOpPOM Ha HM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bU3UYCCKHE SIBICHNUS,

UCTOJb30BaTh  MpPU  pELIEHUH  y4uyeOHBIX  3aJad  COBpPEMEHHbIE
MH(POPMAILIMOHHBIE TEXHOJIOTUU JUISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUN
Y IPEICTaBIICHUs YYEOHOW U HAy4YHO-MOMYJSAPHON MH(POPMALIMH, MTOTYYEHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATTU3UPOBATH MOJIydaeMyto HHPOPMAITHUIO;



MPUBOINUTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOILECCOB OKPYXKAIOIIEro MHUpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

WCIIOJIB30BaTh TEOPETHUCCKUE 3HAHUS MO (U3WKE B MOBCETHEBHOW >KU3HU
JUTsl o0ecredeHus: 0€30MacCHOCTH MPU OOpaIeHUH ¢ MTPUOOpPaAMU U TEXHUYCCKUMU
YCTPOWCTBAMHU, NI COXPAHEHUSI 3JI0POBbSI M COOJIOICHUS] HOPM IKOJIOTHUUECKOTO
MOBECHUS B OKPY>KaloIllel cpejie;

paboTaTh B Tpynmne C BHIMIOJHEHUEM pPaA3JIMYHBIX COIMATIBHBIX POJIEH,
IUTAHUPOBATh PadOTy TPYIIbI, PAlMOHAIBHO pPaCHpeNesaTh OOS3aHHOCTH U
IJIAHUPOBATH JESATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IIPOOIEMBI.

K xonmy oOyuenus B 11 kjacce mnpeameTHbIe pe3yJibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUM:

JEMOHCTPHUPOBATh Ha MpUMEpax poiib U MecTO (GU3NKKA B (HOPMHUPOBAHUHU
COBPEMEHHOW HAYYHOW KapTUHBI MHpa, B Pa3BUTUM COBPEMEHHOU TEXHUKHU H
TEXHOJIOTUM, B MPAKTUYECKOU IEATEIBHOCTH JIOJEH, IEJOCTHOCTh M €IUHCTBO
(bu3HYeCcKOl KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3HUECKUX MOJICTICH:
TOYECUHBIN AIEKTPUUECKUN 3aps/l, JIyd CBETa, TOUCUHBIA UCTOUHHUK CBETA, s/IepHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO s[pa IMpHU perieHuH (PU3NYECKUX
3azay;

pacro3HaBath (U3MYECKUE SIBJICHUS (MPOLECChI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB JJICKTPOJMHAMUKHU U KBAHTOBOW (DU3UKU: JIEKTPUUECKAs] POBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHUCTBUSl TOKA, B3aMMOJICHCTBUE
MarHuTOB, DJIGKTPOMArHUTHAasT WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJdS Ha
IPOBOJTHUK C TOKOM W JIBIKYIIMICS 3apsll, 3JEKTPOMArHUTHbIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPAacCIpOCTpaHEHUE CBETa, OTPAXKEHUE, MPEIOMIICHUE,
uHTeppepeHnus, audpaknus W TOMIpU3alus CBETa, JHUCIEPCUS CBETa,
dboToanekTpudeckuii 3pdexT (poTodaddhexT), CBeTOBOE JaBICHNE, BOSHUKHOBEHUE
JMHENYaTOro CHEeKTpa aTroMa BOJOPOJA, €CTECTBEHHas U MCKYyCCTBEHHas
PaIuOaKTUBHOCTB;

ONUCHIBATh M3YUYCHHBIC CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MArHUTHBIC,
ONTUYECKHE,  AJIEKTPUUYECKYI0  MPOBOJMMOCTh  Pa3U4YHBIX  Cpel) U
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HMCHONB3YAd (U3MYECKUE BEIMYUHBI:
AIIEKTPUUECKHUI 3apsjl, CUjia TOKa, HJIEKTPUUECKOE HANpsDKEHHE, 3JIEKTPUUYECKOe
CONPOTHUBJICHUE, PA3HOCTH MOTEHIIMAIOB, JIEKTPOJBMKYINAsl CHia, padoTa TOKa,
WHIYKIUST MarHUTHOTO Mojsi, cwia Awmmepa, cuna JlopeHna, WHIYKTUBHOCTb
KATYILKW, SHEPrus 3JIEKTPUYECKOT0 M MAarHUTHOTO IOJEH, MEepHOoJl M YacToTa
KojebaHuii B KosieOaTeIbHOM KOHTYpe, 3apsil U CWia Toka B IIpoliecce



TapMOHUYECKUX JJICKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOsHUE U
ONTHYECKas CWJia JIMH3bI, TPU OMHCAHUU TPABUIBLHO TPAKTOBATH (HU3UUECKUUN
CMBICI UCIOJB3YEMBIX BEJIMYMH, MX OOO3HAYCHUS U €AUHUIIBI, YyKa3bIBaTh
dbopMysBl, CBSA3BIBAIONIME JAHHYIO (PU3WYECKYI0 BEIWYMHY C JAPYTUMHU
BEJIMYMHAMU;

ONUCHIBATh H3YYCHHBIE KBAHTOBBIE SBJIEHUS M MPOLECCHI, HUCIOIb3Y
¢bu3nyueckre BEIMYUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTUS U UMITYJIbC (DOTOHA, IEPHOJI TTOTypaciiajia, YHEPTUsl CBSI3U
ATOMHBIX SIZIEp, TPU OMUCAHWW TPABUIBLHO TPAKTOBATh (DU3UUCCKUN CMBICT
UCIIOJIb3yeMbIX BEJIMYMH, X OOO3HAYEHWS W €IUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSA3BIBAIOLIME JIAHHYIO (DU3MYECKYI0 BEJIMYMHY C JAPYTMMH BeJIWYHMHAMU,
BBIYHCIIATH 3HAaUCHHE PU3NYECKON BETUYUHBI,

aHAIM3UPOBATh (PU3UYECKHUE MPOLIECCHl U SBJICHUS, UCIOIb3YS (PU3HUECKUE
3aKOHBI ¥ MPUHLUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOTO U MapaJlJIeIbHOTO
COCIMHEHUs NPOBOJAHUKOB, 3aKOH Jkoyns—JleHla, 3aKOH BJIEKTPOMAarHUTHOU
WHIYKIHWH, 3aKOH MPSMOJUHEUHOTO PaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE OWHIITEHHA st (oTtodddexra,
3aKOH COXPAHEHUSl SHEPrUU, 3aKOH COXPAHEHUS HMITYJIbCa, 3aKOH COXPAaHEHUS
AIIEKTPUYECKOTO 3apsija, 3aKOH COXPAaHEHHUsI MAacCOBOr0 yucia, nmocryiaTtel bopa,
3aKOH PaJIMOAKTHUBHOTO pacnaja, Ipyu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHa, €ro MaTeMaTUYECKOE BBIPAKEHHE M YCJIOBHUS (TpaHHULBbI, OO0JIacTH)
PUMEHUMOCTH;

ONpPEEIIATh HAMPABJICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJISI TPOBOAHUKA
C TOKOM, cuJibl Amriepa u cuisl JlopeHua;

CTPOUTh W ONHCHIBATh M300paKEHUE, CO3/1aBAEMOE IUIOCKUM 3€pKalioM,
TOHKOM JIUH30M;

BBITIOJTHATh JKCIEPUMEHTHI [0 MCCIIEAOBaHUI0 (DU3NYECKUX SIBJICHUN W
MPOIIECCOB C HCIOJb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmyimpoBarh TpobieMy/3agady ¢ THIOTE3y Yy4eOHOro IKCIIEPUMEHTA,
coOUpaTh YCTaHOBKY W3 MPEIJIOKEHHOI0 00O0pYyHOBaHMS, MPOBOAUTH OMbBIT U
bopMyIIHpPOBaTh BHIBOHI,

OCYILIECTBIISTh MPSIMbIE M KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIUYUH, MPU
TOM BBIOMPATh ONTUMAIBHBIN CIOCOO M3MEPEHHUS M WCIOJb30BaTh H3BECTHHIC
METO/Ibl OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIeIOBaTh 3aBUCUMOCTH (DU3MUYECKUX BEJIWYMH C HCIOJIb30BAHHEM
OpSIMBIX U3MEPEHUM: MpPU DTOM KOHCTPYHUPOBATHh YCTaHOBKY, (UKCHPOBATH
pe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (M3WYECKUX BEIWMYWH B BHJE TAOIUI U
rpaduKoB, AeNaTh BHIBOBI M0 pe3yJIbTaTaM UCCIEI0BAHMUS;



coOiroAaTh mpaBuiia 6€30MacHOrO TpyJa MpHU MPOBEIECHUU HCCIIEIOBAaHUIN B
paMKax y4eOHOro OJKCIEpUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKOW U IMPOECKTHOU
NEeSATENbHOCTH C MCIOJB30BAHMEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOIO
000pyAOBaHU4,

pemiaTte pacy€THBIE 3aJaud C SBHO 33JaHHONW (IU3MYECKON MOJEINbIO,
UCTOJb3Ys (PHU3HUECKHE 3aKOHBI U MPUHIIMUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7aun
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACHITh (PU3NUYECKHE BEIMYMHBI U (POPMYIIHI,
HEoOXoAuMbIE NJisi €€ PEelIeHHs, TPOBOJUTh PACUEThl U OLEHUBATH PEATbHOCTH
NOJIyYEHHOT'O 3HAaUeHUS (PU3HYECKOU BEJINYUHBI,

pelmaTh Ka4eCTBEHHBIEC 3a/1a4M: BBICTPAUBATh JJOTUYECKU HEIIPOTUBOPEUNUBYIO
LEMOYKY PACCYXKJIECHHN C OMOpOM Ha HM3y4YEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
dbusnyeckue sIBICHUS;

UCIIOJIb30BaTh ~ MpPU  pEIIEHHH  y4yeOHBIX  3aJady  COBPEMEHHbBIE
UHGOPMAITMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPHUPOBAHUS, HHTEPIPETALIUN
U TIPEJICTaBIICHUS YYEOHOW U HAyYHO-MOMYJISIPHON HMH(POPMAIINH, TTOTYYECHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATH MOJTy4aeMyIo HH(popMaIuio;

OOBSACHATH MPUHUUIBI JEHCTBUS MAallWH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX O€30MACHOTO MCIOIb30BAaHUS B MOBCEIHEBHON
KU3HU;

IPUBOJIUTH IPUMEPHI BKJIJIa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCTIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Ui obecrieyeHus: 0€30MacHOCTU MPHU OO0paLEHUH ¢ MPUOOpPAMH U TEXHUYECKUMHU
YCTPOMCTBAMHU, NIl COXPAHEHUS 30POBbsSI M COOJIOJIEHUS] HOPM IKOJIOTHUUYECKOTrO
MOBEJICHUS B OKPY>KalOILEH CpelIE;

paboTarh B TIpyIIE C BBIIOJHEHUEM pPa3JIMYHBIX COLMAIBHBIX PpOJIEH,
IUTAHUPOBaTh pPabOTy TpPyNIbl, PALUOHAIBHO PACHpelNeisITh OO0S3aHHOCTH U
IIJIAHUPOBATH JIEATEILHOCTh B HECTAHAAPTHBIX CUTYAlUAX, aJ€KBAaTHO OLICHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pACCMaTPUBAEMOM IIPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Kosan4yecTBo yacos
HaumeHoBaHue pa3/iesioB U TeM

Ne i/m
NporpamMMel Bcero
padoThI
Pazgen 1. PU3UKA U METOJAbI HAYYHOI'O IIO3HAHUSA
1.1 @u3KKa ¥ METOJbI HAYYHOT'O IIO3HAHUS 2
Htoro no pazneny 2
Pa3zpen 2. MEXAHUKA
2.1 KunemaTtuka 5
2.2 JnHamuka 7
2.3 3aKOHBI COXpPaHEHUS] B MEXAHHUKE 6 1
Wroro no pazneny 18
Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOAUNHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM 9
' TEOpHHU
3.2 OCHOBBI TEPMOIMHAMUKH 10 1
313 ArperaTHbl€ COCTOSIHUS BEILIECTBA. 5

@da30BbIE IEPEXOABI

KouTpoJabHbIe

IIpakTnyeckue
padoThI

DJIeKTPOHHbBbIE
(undposbie)
o0pa3oBaTe/bHbIE

pecypcsl

bubmuoreka [{OK
https://m.edsoo.ru/7f41bf72

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmorexa [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72



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

Uroro no pazgeny

Pazgen 4. JIEKTPOJANHAMMUKA
4.1 DnexTpocTaTHKa

49 [TocTOsAHHBIN 3JIEKTPUUYECKUN TOK. TOKH B

pa3sIUYHBIX Cpeaax
Uroro no pazgeny

PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME

24

10

12

22

68

bubmuoreka [{OK
https://m.edsoo.ru/7{41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7{41bf72



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

11 KJTACC

HaumeHoBaHMe pa3/ieioB U TeM
NMporpamMmbl

Ne i/

Paspea 1. JIEKTPOJJUHAMUKA

MaruautHoe noJie. DIeKTpOMarHuTHas
WHIYKIIHS

1.1

Uroro no pazgeny

Paznea 2. KOJIEBAHUSA U1 BOJIHbBI

21 Mexanandeckue 1 SJICKTPOMArHuTHLIC

KOJIeOaHUs
59 MexaHn4yeckue 1 3JeKTPOMarHUTHbIE
' BOJIHBI
2.3 OnrTuka

Uroro no pazgeny

KoaundyecTBo 4acoB

Bcero

11

11

10

24

KouTpoJabHbie
padoTbl

Paznen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTHU

OCHOBBI crnenuaabHOM TCOpHUU
OTHOCUTCJIBHOCTHU

3.1

Uroro no pazgeny

Pa3znea 4. KBAHTOBAS ®U3UKA

4.1 DeMeHTEl KBAHTOBOU OITHKU

4

1

IIpakTnyeckue
padoThI

DJIEeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypcsl

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c¢97c¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41¢c97¢

bu6mmorexa [IOK
https://m.edsoo.ru/7141c97¢

bu6mmoreka [IOK
https://m.edsoo.ru/7141c97c¢

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97¢

bu6mmoreka [{OK
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

4.2 Crpoenue atroma 4
4.3 AToMHOE PO 5
Hroro no paszneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 7

Hroro no pasneny 7

Pa3nea 6. OBOBIIAIOIIEE ITIOBTOPEHHUE

6.1 O06o0maroriee MOBTOPEHUE 4
Uroro no pazgeny 4
Pe3epBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

bubmuoreka [JOK
https://m.edsoo.ru/7141c97c¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢

Bbu6mmoreka [JOK
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

ITOYPOYHOE INTAHUPOBAHUE

10 KITACC
Ne
wn Tema ypoka

®u3uka — HayKa O MPUPOJE.
HayuHple MeTOIbI IO3HAHUS
OKpY’KaloIIero Mupa

Pone 1 MecTo Gu3uku B
(hOpMUPOBAHUN COBPEMEHHOM
HAyYHOW KapTUHBI MUPA, B
MPAaKTUYECKOHN eATEIIEHOCTH JIIOJIeH

MexaHndeckoe JBUKEHHE.
OTHOCHUTENHLHOCTh MEXAaHUYECKOIO
nBwxeHusd. [lepemenienne, CKOpoCTb,
YCKOpEHHE

PaBHOMEpHOE NIpsIMOSIMHEUHOE
JIBHKECHHE

PaBHOYCKOpEHHOE NPAMOJUHEUHOE
JIBIDKCHHUE

CBobOoHOE TIazieHue. Y CKOpeHue
CBOOOTHOTO MaJCHUS
KpuBonuHnelinoe nBUXEHUE.
JBrm>keHMEe MaTepUanbHOM TOUKH I10
OKpPYHOCTH

[Tpuniun otHOCUTENBbHOCTH [ amuies.

KoanuyecTBO 4acos

Bcero

KonTtposbHbie
padoThI

IIpakTuyeckue
padoThI

Jlara
U3y4eHust

DJIeKTPOHHbIE
undgposbie
o0pa3oBaTe/bHbIE

pecypcsl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c32e2

bubmuoreka [JOK
https://m.edsoo.ru/ff0c33e6

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3508

bu6mmoreka [IOK
https://m.edso0.ru/ff0c3620

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c372¢

bubmuoreka [JOK
https://m.edsoo.ru/ff0c39¢cc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3ada

bu6mmoreka [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

10

11

12

13

14

15

16

17

WMuepunanpHble CUCTEMBI OTCUETA.
IIepsslii 3ak0H HeroTOHA

Macca tena. Cuna. [lpunnun
Cyneprno3uiu cuwi. Bropou 3akoH
HproroHa 1151 MaTepraibHOW TOUKHU

Tperun 3akoH HeroToHa miist
MaTepHAIbHBIX TOYEK

3akoH BceMHUPHOTO TaroteHus. Cria
Tsokectu. [lepBast kKocMuyueckas
CKOPOCTb

Cuina ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenus. Koo duuueHT TpeHus.
Cuuta COTTpOTHBIICHUS TIPH JIBHKEHUH
TeJa B KHUIKOCTH WM Ta3e

[ToctynarenbHOE U BpaniaTeabHOE
JBUKEHHE a0COIIOTHO TBEPAOTO Tela.
Mowment cuisbl. Ilnedo cunbl. YcnoBus
paBHOBECHS TBEPAOTO TEla

Nmnynbsc maTepuanbHON TOUYKH,
CHUCTEMBI MAaTEPUAIIBHBIX TOYECK.
Nmmynbe cuibl. 3aKOH COXpaHEHUs
HMITyJIbCa. PEakTUBHOE IBUKEHHE

PaboTta 1 MOIITHOCTB CHIIBI.
KuneTtnueckasi sHeprisi MaTepUaIbHOW
Touku. Teopema 00 U3MEHEHUH
KMHETUYECKOU dDHEPrUu

IToreHnuanbpHas OHEPIus.

https://m.edsoo.ru/ff0c3be8

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c3be8

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3be8

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3d00

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c3el 8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3{76

bubmuoreka [JOK
https://m.edsoo.ru/ff0c41a6

bubmuoreka [JOK
https://m.edsoo.ru/ff0c43d6

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4502

bubmuoreka [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

18

19

20

21

22

23

24

[TorenuuanbHas SHEPTUS YIPYTO
ne(OpMUPOBAHHOU MPYKUHBI.
[ToreHnuanpHas SHEPTUS TENa BOIU3U
MOBEPXHOCTU 3EMIIU

[ToreHnuanbHbIE U HEMOTEHLUAIBHBIE
cuiibl. CBs3b paboThI
HEMOTEHIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHUUYECKOH SHEPTUU CUCTEMBI TEIL.
3aKOH COXpaHEHMsI MEXaHUYECKOU
SHEPTUU

Jlaboparopnas pabota
«HccnenoBanue cBs3M pabOTHI CHITBI C
M3MEHEHHEM MEXaHMYECKOU YHEPTUU
TeJa Ha MIPUMEpPE PaCTSHKEHUS
PE3HHOBOTO KIyTa

KonTponbhas pabota mo teme
«Kunemaruka. /[nHamuka. 3aKOHbI
COXpPAHEHHUS B MEXAHUKE

OCHOBHBIE TTOJIOKEHUST MOJIEKYJIIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
neuxenue. uddysus

Xapakrep IBHKEHUS U
B3aMMOJICHCTBHUS YaCTHUII BEISCTBRA.
Mogenu cTpoeHus ra3oB, )KUAKOCTEH
Y TBEPIBIX TEN

Macca monekyn. Konuuectso
BemiecTBa. [locrosHHas ABoraapo

Tennosoe paBHOBecue. Temneparypa

https://m.edsoo.ru/ff0c461a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

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

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c4dc2



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

25

26

27

28

29

30

31

32

33

u e€ nusMmepenue. lllkana remmneparyp
Lenbcus

Uneansusii raz B MKT. OcHOoBHOE
ypaBHeHue MKT

AOcomoTHas TeMIieparypa Kak Mepa
CpPEAHEN KUHETUYECKON YHEPTUH
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE
MenneneeBa-Kianeipona

3axoH JlampToHa. I'a30BEIC 3aKOHEI

JlaGoparopnas pabota
«HccnenoBanue 3aBUCUMOCTH MEKIY
napamMeTpaM# COCTOSIHUS
Pa3peKCHHOTO ra3a

W3omporieccsl B HI€IBHOM Ta3e U UX
rpadguveckoe mpecTaBIeHNe

BuyTtpeHnHss sHeprus
TEPMOAVMHAMUYECKOU CUCTEMBI U
cnocoOrI e€ m3mMeHnenus. Konndectso
TEIUIOTHI U paboTta. BHyTpeHHs s
DHEPrusi OJHOATOMHOIO UICAIBHOTO
rasa

Buasl Temionepenaun

VY nennHas TEMII0EMKOCTE BEIIECTBA.
KonngecTBo TemioTs! mpu
Teronepenayde. AaunabaTHeIN porecce

IlepBblil 3aKOH TEPMOAVMHAMUKH U €T0
IIPUMEHEHHE K HU30MpoLeccaM

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4fde

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5952

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢36

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5efc



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

34

35

36

37

38

39

40

41

42

43

44

45

Heob6paTumocTs nporeccoB B
npupone. Bropoii 3akoH
TEPMOJUHAMUKU

[Tpunnun gevicteus u K11/ Tenosoit
MaIIVHbI

Huxn Kapuo u ero KITJ{

OKOJIOTUYECKHE HpO6JIeMBI
TCIIJIOSHCPICTUKHA

O6o6maromuit ypok «MosekymnspHas
¢u3uka. OCHOBBI TEPMOJMHAMUKHI

Konrponbnas padora no Teme
«Monexkynsipaas ¢puznuka. OCHOBBI
TEPMOIUHAMHKID)

[TapooOpa3zoBaHue 1 KOHJCHCAIIHS.
Hcnapenue u KumeHue

AOCONIOTHAsA M OTHOCHUTEILHAS
BJIAJKHOCTh BO3/1yxa. HachlleHHbIN
nap

Teepnoe teno. Kpucramnmueckue u
amopdHbIe TerIa. AHU3OTPOIHUS
CBOMCTB KpHCTaLIOB. JKuakue
kpuctamuibl. COBpeMEHHBIE MaTEPHAITBI

[1naBneHue u KpucTaiu3aIus.
VY nennHas TEIIIOTA INIABICHUS.
CyOnumarius

YpaBHeHHE TEIJIOBOTO OanaHca

OnexTpuzanus Tel. JNEKTPUUECKUN

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6230

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c600a

bu6mmoreka [JOK
https://m.edsoo0.ru/ff0c6938

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6a50

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c63b6

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c64d8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c65{0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6708

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6820

bu6mmoreka [JOK



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
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47

48

49

50

51

52

53

54

3apsiz. [IBa Buaa S1EKTPUUECKUX
3apsoB

[IpoBoHUKY, TUATIEKTPUKH U
MOJTyIPOBOIHUKU. 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsaa

B3aumoneucTsue 3apsa10B. 3aKOH
Kynona. ToueuHbIN 2IEKTPUYECKUN
3apsan

Harnpsisk€HHOCTB 3JIEKTPUYECKOro
nosist. [lpuHnun cynepno3unuu
ANEKTPUUECKHUX Toneu. JInnun
HaIPsKEHHOCTU

Pabota cui 3neKTpocTaTu4ecKkoro
noid. [Torennman. PasHocts
HOTEHIIUAIOB

[TpoBOAHMKY U TUAIIEKTPUKU B
AIEKTPOCTATUYECKOM IIOJIE.
JusnexkTpudeckasi MIPOHUIIAEMOCTh

OnexrpoemkocTs. KonneHcarop

DJIEKTPOEMKOCTH TIIIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsSKEHHOTO
KOHJIEHCaTopa

Jlaboparopuas padota "M3mepenue
ANEKTPOEMKOCTH KOHAeHcaTopa"
[IprHIMD AEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMMUPOBAIHLHOTO
ammapara, CTpyHHOro mpUHTEepa.

https://m.edsoo.ru/ff0c6bce

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c6bcc

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6ced

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6df2

bu6mmoreka [IOK
https://m.edso0.ru/ff0c6100

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c7018

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c7126

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c72c0



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
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
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58

59

60

61

DneKkTpocTaTHYecKast 3aluTa.
3a3eMiIeHHE AIIEKTPOIPUOOpOB

DIIEKTPUUECKHI TOK, YCIOBHS €r0
cymiectBoBaHud. [I0CTOSHHBIN TOK.
Cuina Toka. Hanpsbxkenue.
Conporusnenue. 3akoH OMa it
y4acTKa Lenu

[TocnenoBarenpHOE, TAPATIIEIBHOE,
CMEIIaHHOE COeTMHEHHE
MPOBOTHUKOB. JIaGopaTopHas padoTa
«M3y4yeHrne CMEIIaHHOTO COCTUHCHHUS
PE3UCTOPOBY

PaboTta 1 MOLTHOCTB 3JIEKTPUUECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

3axon OMa 1715 TTOJTHOM (3aMKHYTO#)
anekTpudeckoi nenu. Koporkoe
3ambikaHue. JlaboparopHas padota
«3mepenune DJ1C ucTouHMKA TOKA U
€ro BHYTPEHHETO CONPOTUBICHUS

ONeKTpOHHask IPOBOAUMOCTD TBEPIBIX
METaJJIOB. 3aBUCUMOCTh
COMPOTUBIICHUS METAIIJIOB OT
teMreparypbl. CBEpXIIpOBOIUMOCTh
DJIEKTPUUYECKUH TOK B BaKyyMe.
CBouCTBA 3JIEKTPOHHBIX ITyYKOB
[TomrynpoBOIHUKH, UX COOCTBEHHAS U
MpUMecHas MpoBOAUMOCTh. CBOKCTBA
p—n-nepexoaa. [loaynpoBogHUKOBbIE

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c7410

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

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

bu6mmoreka [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
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63

64

65

66

67

68

prOOpbI

DJEKTPUIECKUN TOK B paCTBOPAx M
pacriaBax 3JIeKTPOJIUTOB.
DNeKTpOoNNTHYECKAs AUCCOLHALIHSL.
DJIEKTPOIIN3

DJIEeKTPUUYECKUH TOK B raszax.
CaMocCTOsTEeIbHBIH U
HECaMOCTOSITENBHBINA pa3psal. MonHusl.
[Tnazma

DnexTpudeckre npudopsl U
YCTPOWCTBA U UX MPAKTUYECKOE
npuMeHeHne. [IpaBuia TeXHUKH
Oe3onacHocTH

O6o06maromuit ypok
«ONEeKTPOANHAMHUKA»

KoHnTtponbhas paboTa mo teme
«Qnekrpocraruka. [1ocTosHHBIH
3NEKTpUUEeCKUi TOK. Toku B
Pa3IMYHBIX Cpeaax»

PeszepBHublii ypok. KonTposbHas
pabora 1o Teme "DIeKTpoIuHaMHKa"

PesepBHbIii ypok. O000mamuii ypok
o temam 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c86fc

bubmuoreka [JOK
https://m.edsoo.ru/ff0c88be

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8a8a

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c8c56

bubmuoreka [JOK
https://m.edsoo.ru/ff0c8f6¢



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJTACC

Ne
n/n

Tema ypoka

ITocTostHHBIE MAarHUTHI U UX
B3auMoOZeicTBHE. MarHuTHOE IoJIE.
Bekrop MarHuTHON MHAYKIMU. JIMHUK
MarHMTHON MHIyKIUU

MarauTHO€E 1oJie MPOBOIHHUKA C
TokoM. OnbIT DpcTena.
B3aumopeiicTBre NPOBOJHUKOB C
TOKOM

JlabopartopHas pabota «3yuenue
MarHUTHOTO TOJISI KATYIIKU C TOKOM)

JleficTBue MarHMuTHOTO ITOJISI Ha
MPOBOJHUK C TOKOM. Cuiia AMrepa.
JlaboparopHas paboTa
«HcciaenoBanue nenucTBUS
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM

JlelicTBE MAarHUTHOT'O MOJIS Ha
JBIKYIIYIOCS 3apSKEHHYIO YaCTHILY.
Cuna Jlopenna. PaboTta cumbl
Jlopenua

DJIeKTpOMarHuTHast UHAyKus. [loTok
BEeKTOpa MarHuTHOM uHaykuu. I1C

KoaunuyecTBo 4acoB

Bcero

—_—

KouTtpoJabHbie
padoTbl

Jara

IIpakTnyeckue
U3y4eHHus

padoThI

DJIEeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypcsl

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c9778

bubmuorexa [JOK
https://m.edsoo.ru/ff0c98fe

but6mmoreka [{OK
https://m.edsoo.ru/ff0c98fe

but6mmoreka [JOK
https://m.edsoo.ru/ff0c9acO

but6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

10

11

12

13

WHAYKIUH. 3aKOH 3IEKTPOMarHUTHOM
unaykiun Papazes

JlabopaTtopHnast pabota
«HccnenoBanue sBICHHUS
AJIEKTPOMATHUTHON WHTYKITHI

NunykTuBHOCTB. SIBIEHUE
camouHAykiuu. 3J1C caMOMHIYKIIUH.
DHeprusi MarHuTHOTO TOJIsI KaTYIIKH C
TOKOM. DJIEKTPOMArHUTHOE T0JIE

TexHuueckue yCTponuCTBa U UX
IIPUMEHEHHUE: IIOCTOSIHHBIE MarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOJBUTATENb,
YCKOPHUTEINH 3JIEMEHTAPHBIX YACTHIL,
MHIYKIMOHHAS I1€Yb

Ob6o06maromuit ypok «MarautHoe
noJje. DIIEKTPOMarHUTHAST HHIY KLU

KonrtpomnbHas pabota o teme
«MarsuTHOe noie.
DneKTpOMaruuTHas HHAYKIMSD

CB0OOIHBIE MEXAHUYECKIE
koJjiebanus. ['apmMmoHndeckue
KoseOaHus. YpaBHEHHE
TapMOHHYECKHUX KOJIeOaHMi.
[IpeBpaiienue suepruu

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MaJlbIX KoJieOaHMii rpy3a Ha
HUTH OT JJIMHBI HUTU ¥ MACChI TPy3a»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cal 50

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0ca600

bubmuorexa [JOK
https://m.edsoo.ru/ff0cab82

but6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

but6mmoreka [IOK
https://m.edsoo.ru/ff0caf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

14

15

16

17

18

19

20

Koneb6arenbubi KOHTYp. CBOOOAHBIE
3JIEKTPOMArHuTHbBIE KOJeOaHus B
UeaIbHOM KOoJe0aTeIbHOM KOHTYpE.
AHanorust MeXXay MeXaHHYECKUMH U
AJIEKTPOMAarHUTHBIMU KOJI€0aHUAMU

®opmyna Tomcona. 3akoH
COXPAHEHHUsS YHEPTUH B UJICATTBHOM
KoJe0aTeTbHOM KOHTYpE

[IpencraBnenue o 3aTyXarnmx
KoseOaHusx. BolHyKIeHHBIE
MexaHuueckue konebanus. Pezonanc.
BoinyKI€HHBIE IIEKTPOMAarHUTHBIE
KoseOaHus

[Tepemennbid Tok. CHHYCOUATbHBIA
MEepEeMEHHBIN TOK. MOIITHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JEUCTBYIOIIEE 3HAYCHHE CUJIBI TOKA U
HaIPSOKEHUS

Tpanrcdopmarop. [IpoussoacTso,
nepeaava u norpedaeHue
ANEKTPUYECKON SHEPTUU

Y CTpoUCTBO U MPAKTHYECKOE
IIPUMEHEHHE MIEKTPUYECKOTO 3BOHKA,
reHepaTopa MEPEMEHHOTO TOKaA,
JMHUN 3JeKTponepesad
DKOJIOTUYECKHE PUCKU TIPU
IIPOU3BOJCTBE DJIEKTPOIHEPTUU.
KynbTypa ucnonb3oBanus

but6mmoreka [JOK
https://m.edsoo.ru/ff0cb820

but6mmoreka [JOK
https://m.edsoo.ru/ff0cb9c4

but6mmoreka [JOK
https://m.edsoo.ru/ff0cbb86

but6mmoreka [JOK
https://m.edsoo.ru/ff0cbd34

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

21

22

23

24

25

26

27

28

29

QJICKTPOOHEPIUU B MOBCEIHEBHON
KHN3HHU

MexaHndecKrue BOJIHBI, YCJIOBHA

pacnpoctpanenus. [lepuoa. CkopocTb

pacnpocTpaHeHus U JITMHA BOJIHBI.
[Tonepeunsie U MPOAOIbHBIE BOTHBI

3Byk. CKOpoCTh 3ByKa. [ pOMKOCTh
3ByKa. Beicora Tona. TemOp 3ByKka

DNEKTPOMAarHUTHHIE BOJHBI, UX
CBOMCTBA U cKOpocTb. [IIkana
3JIEKTPOMAarHUTHBIX BOJIH

[IpuHuuUIBI pagnocBa3u U
TeneBuaeHus. Pa3Butue cpeacTs
cBs13u. Pagnosiokamus

Kontponbnas padota «Konebanus u
BOJTHBD»

[IpssMOnMHENHOE pacpOCTPaHEHHE
CBETa B OJJHOPOJHOM Cpeae.
Toueunslii ICTOYHUK cBeTa. JIyd
cBeTa

OtpaxeHnue cBeTa. 3aKOHbI
oTrpaxxeHus ceera. [loctpoenue
M300paX€HUH B IJIOCKOM 3€pKajie

[Ipenomnenue csera. [lonnoe

BHyTpEeHHee oTpaxeHue. [IpenenbHbin

YTOJI IOJTHOTO BHYTPEHHETO
OTpPaXKEHUS

JlabopartopHas padota «/3mepenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cca54

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cccOc

bubmuorexa [JOK
https://m.edsoo.ru/ff0ccfe)

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc6{8

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cd350

bubmmorexa [JOK
https://m.edsoo.ru/ff0cd4e0

bubmmorexa [JOK
https://m.edsoo.ru/ff0cd 716

bubmmorexa [JOK


https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
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32

33

34

35

36

37
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39

TIOKa3aTeJrs MPEJIOMIICHUSA CTCKIIA»

JIunzsl. [octpoenue n3o0paxeHuit B
nuH3e. PopMysia TOHKOM JINH3BIL.
VYBennueHne IMH3bI

JlaboparopHast paboTa
«HccnenoBanue CBOMCTB
M300pakKeHUH B JIMH3AX

Hucnepcus ceeta. ClI0KHBII COCTaB
6enoro ceera. L{Bet. JlabopaTopHas
pabota «Habmonenue aucnepcun
CBETa»

Nnrepdepentus creta. Judpaxims
ceta. [{udpaknuonnas pemeérka
[TonepeyHOCTH CBETOBBIX BOJIH.
[Tonsapuzanus cBera

Onrtuyeckre npuOOPHI U yCTPOUCTBA U

YCJIOBUSA UX 0e30I1macHoro MMPUMCHCHU

rpaHI/II_UJI MNPUMCHUMOCTHU
KJIACCUUYECKOW MEXaHHUKHU. HOCTy.]'IaTBI
cnenuaibHON TCOpHUn
OTHOCHUTCIBHOCTHU

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH.
3ameIeHre BPEMEHH U COKpAIllEHUE
JUINHBI

DHEprusi U UMITYJIbC PEISITUBUCTCKON
yacTulpl. CBSA3b MacChl C SHEPTUEH U
HMITYJIbCOM. DHEPTHUs MOKOs

Konrponsnas padora «OnTHKa.

https://m.edsoo.ru/ff0cd67a

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cddle

but6mmoreka [IOK
https://m.edsoo.ru/ff0ced22

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0cf02e

but6mmoreka [JOK
https://m.edsoo.ru/ff0cf862

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cfad42

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cfc68

Bbubnuoreka [JOK


https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
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42

43

44

45

46
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48

49

OCHOBEI crenuaabHOM TCOpHUn
OTHOCHUTCIIBHOCTH)»

®otonsl. opmyna [1nanka. DHeprus
Y UMITYJIbC (POTOHA

OTKpbITHE U HCCIIEA0BAHNE
dotorddexra. Onbiter A. I'.
CroneroBa

3akoHb! porodddexra. YpaBHeHne
OuniTerHa A porodpdekra.
«Kpacnas rpanuna» gporosdppexra
Hasnenne ceera. OnbiThl I1. H.
JleOeneBa. XuMUUECKOE EUCTBUE
CBeTa

TexHuueckue ycTponucTBa u
MPaKTUYECKOE MPUMEHEHHE:!
(dhoTosneMeHT, (OTOIaTUHK,
coNTHe4Hast OaTapes, CBETOIUOT

Pemienne 3aga4 1mo Teme «DJIE€MEHTBI
KBAHTOBOM OITTHKH

Monenb atoma ToMcoHa. OTBITEI
Pesepdopra o paccessHuIO 0-9acTHII.
IInanerapHas Mozxeib aToma

IToctynartsr bopa

W3nyyenue u nornomeHue GoToHOB
IIpU IIEPEXOE aTOMA C OJHOI'O YPOBHS
SHEPIUM Ha Apyroul. Buasl criekTpos

BomHoBEIE cBOMCTBA yacTHIl. BOJIHEI

https://m.edsoo.ru/ff0cf6 0

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0cfel6

bubmuorexa [JOK
https://m.edsoo.ru/ff0cffc4

but6mmoreka [JOK
https://m.edsoo.ru/ff0d015¢e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d04a6

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d0302

bubmmorexa [JOK
https://m.edsoo.ru/ff0d091a

bubnuorexa [JOK
https://m.edsoo.ru/ff0dOafa

but6mmoreka [IOK
https://m.edsoo.ru/ff0dOafa

but6mmoreka [JOK


https://m.edsoo.ru/ff0cf6f0
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
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
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51

52

53

54

55

ne bpowuis. Kopryckynsipao-
BOJIHOBOM Lyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIy4CHUE

OTKpBITHE pATHMOAKTUBHOCTH. OMBITHI

Pesepdopna no onpeneneHnio cocraBa

PAAUOAKTUBHOI'O U3JTYYCHUA

CaowuctBa anbda-, 6era-, ramma-
n3nydeHus. BiusHue
PaauOaKTUBHOCTH HA KUBBIE
OpraHU3MBbI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3oromel. Anbda-pacma.
DNEKTPOHHBIM U O3UTPOHHBIN OeTa-
pacnaa. 'aMmma-uzinydyeHue

DHeprusi CBSI3U HYKJIOHOB B sI/Ipe.
Snepubie peakuuu. AnepHbid
peakrop. [Ipo6iieMbl, TEPCIIEKTHBEI,
JKOJIOTUYECKHE ACTIEKTHI AIEPHOU
SHEPIreTHKU

OnemeHTapHble YacTULbl. OTKpPBITHE
o3uTpoHa. MeTo sl HaOII0IeHUS U
pPErucTpaIy JIEMEHTAPHBIX YaCTHII.
Kpyrasiii cton «@yHaaMeHTaIbHbIE
B3auMOJAEeHUCTBUA. EAMHCTBO
(bu3MYECKOU KapTUHBI MUPaY

Bup 3seé3nnoro neda. Co3se3nus,
SIPKHUE 3BE3/bI, IJIAHETHI, UX BUANMOE
nerkeHne. CoaHevyHas cuctema

https://m.edsoo.ru/ff0d0ca8

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

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

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d1356

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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60

61

62

63

64

Counure. ConHeuHas akTUBHOCTD.
Ucrounuk sHeprun CoJiHLIA U 3BE3]

3BE31bI, UX OCHOBHBIE
XapaKTePUCTUKH. 3BE3/IbI TJIABHOU
[IOCJIEI0BATENBHOCTU. BHyTpeHHEE
cTpoenue 3B€31. COBpEMEHHBIE
MPEACTABICHUS O POUCXOKICHUU U
sBomtouuu CoJiHIA U 3BE3]

Muneunbid [IyTe — Hama ["anakTuka.
TTonoxenune u nBuxenne CoiHIla B
lNanaktuke. ['anaktuku. YepHpie
JBIPBI B SIAPAX TAIAKTHK

Bcenennas. Paz6eranue rajakTuk.
Teopust bosbiioro B3peIiBa.
PenukroBoe uznydeHue.
Meraramaktrka

Hepemrennsie mpo0ieMbl aCTPOHOMUHT

KonrtpomnbHas pabota «D1eMeHThI
ACTPOHOMMU U aCTPOPUIUKI

O6o0matomuii ypok. Pois dusuku n
ACTPOHOMHUHU B IKOHOMHUUYECKOMH,
TEXHOJIOTUYECKOU, COIUATBHON U
3THUYECKOH cdepax AesaTeTbHOCTH
YyeJloBeKa

O6o0matomuii ypok. Pois 1 mecto
(bU3UKHM U ACTPOHOMHUH B
COBPEMCHHOI HAyYHON KapTUHE MUPA

O606maromuii ypox. Poib



65

66

67

68

¢uznueckoit Teopun B HopMUpOBAHUH
MIpeICTaBICHHUH O (PUINIECKOIM
KapTUHE MHpa

O6o0matomuii ypok. Mecto
(bu3mvIecKol KapTUHBI MUPa B 00IIEM
PsIy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MIPEJCTABICHUI O IPUPOJIC

PesepBHbIil ypok. MarautHoe 1osie.
DNEeKTPOMarHuTHasI NHAYKIHS

PesepBubiit ypok. Ontuka. OCHOBBI
CIIELUAJILHON TEOpUU
OTHOCHUTEIILHOCTH

Pesepnbiii ypok. KBantoBas ¢puzuka.

DneMeHTHl aCTPOHOMUU U
acTpou3uku

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

but6mmoreka [JOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YAEHUKA

» ®usuka, 10 kinace/ Mskumes I'.51., byxosues b.b., Corckuiit H.H. non
penakuueit [lapdentreBoit H.A., AkunonepHoe obiiectBo «M31aTeabcTBO

((HpOCBCH_IGHI/IC»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

AsneeBa, A. B. MeToaudeckie pekOMEHAANN IO UCIIOJIb30BAHUIO0 YIEOHUKOB
no gusuke noa penakmueit I'. . Mskumesa «Mexanuka. 10 kinacey,
«MonekynspHas ¢puszuka. Tepmoaunamuka. 10 kinacey, « DinektpoaunHamuka. 10-
11 kimace», «Ontuka. KBantosas ¢usuka. 11 kmace» npu uzyueHuu PU3NKy Ha
npoduibHOM ypoBHE. — M.

Hpoda.

Kabapaun, O. ®@. Enusblii rocy1apCTBEHHBIN SK3aMEH 10 (PU3UKeE:
TEOPETUYECKHE MAaTepUasbl U MPAKTUYECKHUE 3aJaHUsI 111 TOJATOTOBKH K
sk3aMeHy. — M.: ACT: Tpan3utkunura.

Kupuk JI. A. CamocTosiTeNIbHBIE U KOHTPOJIbHBIE pa0OTHI IO (PU3HUKE.
Pa3znoypoBHeBbIe nunakTudeckue marepuansl. 10-11 knacc.

Ou3nUeCcKuil MPaKTUKYM JJIsl KJIACCOB € YIITyOJIEHHBIM U3yYeHUEM (PU3UKU:
Hunakt. matepuain: 9-11 kn./ FO. U. uk, O. @. Kabapaun, B. A. Opnos u ap.;

[Tox pen. 0. U. [Tuka, O. ®. Kabapauna. — M.: [Ipocsermienue.



HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
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