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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 0a30BOro YpOBHS Ha YPOBHE CpeIHEro OOIlero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTelbHOM Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paboueil MporpaMMbl BOCIHUTAHHS H
KOHIICTIIIUMA TIpeTno/laBaHus yueOHoro mpeamera «dusmka» B oOpa3oBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peaAU3yIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBAHHE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOydaromuxcs 10—11 kitaccoB npu 00yueHun
ux (u3MKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOIO MOJX0/1a.
[Iporpamma no ¢usuke coorBeTcTBYET TpeOoBaHusIM OI'OC COO K maHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3ybTaTaM OOyUEHHUs], a TAKKe
YUYUTHIBAET HEOOXOJUMOCTh peaM3ali MEXKIPEAMETHBIX CBs3eH (UMK C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMH MpeMeTaMu. B Hell onpeenstoTcsi OCHOBHbIE
1IN U3y4eHUs! (PU3UKU Ha YPOBHE CPEAHEro OoOILIEro o0pa3oBaHus, JIaHUPYEMbIE
pe3ynbTaTbl OCBOEHUSI Kypca (HU3UKHU: JIMYHOCTHBIC, METaIlpPEAMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJITATHl OCBOCHMS Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI MO r0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1no rojgaM o0y4eHwusl.

®du3rka Kak Hayka O HauOoJsiee OONMX 3aKOHAX MPHUPOJIbI, BHICTyMas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromieMm mupe. HIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3yromui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB U SBJICHHM, HM3y4acMbIX XHMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir wW actpoHomued. Mcmonb3oBaHME UM AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  OMpeNeNseT XapakTep ©  pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTHH B c(hepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJTyYeHUs] HOBBIX MaTEPHAJIOB C 3aJlaHHBIMM CBOMCTBaMHU U Apyrux. M3ydenue
(bU3UKYM BHOCUT OCHOBHOW BKJIa/l B (GOPMHPOBAHNE €CTECTBEHHO-HAYUYHON KapTHHBI
Mupa oOydaroruxcs, B (HOpMUPOBaHHE YMEHHI TPUMEHSITh HAYYHBIA METOJ]
MTO3HAHUS TIPU BHITIOJIHEHUW UMU YUEOHBIX UCCIICIOBAHUI.

B ocHOBY Kypca pu3uku 1151 ypOBHS CpEHEr0 00IIero 00pa3oBaHus MOJIOKEH
pAI uaeh, KOTOPhIE MOKHO PacCMaTpUBaTh KaK MPUHIIUIBI €T0 OCTPOSHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKO, TaK U1 COBPEMEHHOM (DU3UKHU.



Hoes ecenepanuzayuu. B COOTBETCTBHMM ¢ HEW Matepuan Kypca (Qu3nuku
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(opMUpOBaHKE MPENCTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pHM, BELIECTBE U
ToJIE.

Hoes eymanumapuzayuu. E€ peanuzanus MNpeAnosiaraeéT HCIOJIb30BAHHUE
IYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKH, OCMBICICHUE CBSI3U PAa3BUTHUS
(U3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUYECKUMH, HPDABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamMH.

Hoes npuxnaonoii nanpasnennocmu. Kype Qu3nku npeanonaaraet 3HakOMCTBO
C LIMPOKUM KPYTrOM TEXHUYECKHX M TEXHOJIOTMUYECKHX MPHIOKEHUN H3yYEHHBIX
TEOPUN U 3aKOHOB.

Hoes oxonocusayuu peamusyercss MOCPEACTBOM BBEACHHS HJIEMEHTOB
COJIEpKaHMs, TOCBAIIEHHBIX HKOJOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a TaKkXe OO0CYX IACHHS
npo6JieM pallMOHAIBHOTO IPUPOOTIONIb30BAHMS U HKOJIOTHUYECKOM 0€3011aCHOCTH.

Crep)KHEBBIMU 3JIEMEHTAaMHU Kypca (PU3UKH Ha YpOBHE CpEIHEro oOIero
oOpa3oBaHMsl SABJIAIOTCS (usnueckue teopuu (HopMHpoBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UYECKON TEOPUHU, POJIU (PYHIaMEHTAIBHBIX 3aKOHOB U
MPUHIIUIIOB B COBPEMEHHBIX IPEICTABICHUSX O IPUPOJIE, IPAHULIAX IPUMEHUMOCTH
TEOPHI, JUIs ONMCAHNS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peanu3yeTcs Mpexie
BCEr0 3a CUET OpraHU3aldd SKCIEPUMEHTAIBHOU AESITEIbHOCTH O00YYaroluXCsl.
Jlst 6a30BOro ypoBHA Kypca (PU3UKH — 3TO UCIOJIb30BAaHUE CUCTEMBI (PPOHTAIIbHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPAaTOPHBIX padOT, KOTOPBIE B TpOrpaMmme
no (usuke 0ObEeIWHEHBI B OOMIMUN CIHUCOK YYEHHYECKHUX MPAKTHUYECKUX PaboT.
Bbiienenne B yKa3aHHOM IepedHE J1abOpaTOPHBIX padOT, MPOBOJUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIISETCS yYaCTHUKaMU 00pa30oBaTeIbHOrO Mpoliecca
UCXOJI U3 OCOOEHHOCTEW IUIAHMPOBAHUS W OCHalleHHsl kabuHeta ¢usuku. [Ipu
3TOM OO0ECleunBaeTcsi OBJaJeHUE OOYyYarolMMHUCS YMEHUSMU MPOBOJUTH
KOCBEHHBIE HM3MEPEHHUs, MCCICAOBAaHUS 3aBUCUMOCTEH (PU3NYECKUX BEJIUYUH U
IIOCTAaHOBKY OITBITOB I10 TPOBEPKE MPEITI0KEHHBIX TUIIOTES.

bosnplioe BHUMaHuE yAEISETCS PELIEHUIO PACUETHBIX M KAUECTBEHHBIX 3a/1a4.
IIpu 3TOM 171 pacUETHBIX 3a/1a4 IIPUOPUTETOM SIBJISIFOTCSA 3a1a4U C SIBHO 3aJaHHOU
buznyecKkoil MOAENbI0, TO3BOJIAIOIIME TMPUMEHSATh HM3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 pasziena Kypca, TaK U HWHTEIpUpPYS 3HAHUSA W3
pa3HBIX pa3nesioB. sl Ka4eCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 3aJJaHUSI HA
OOBSICHEHHE TPOTEKaHUS (PU3UYECKHX SIBICHUM M MPOILIECCOB B OKPY’KAIOIIEH
KU3HH, TpeOyroume BbIOOpa (U3MYECKON MOAend Mg CUTyallud MpakTHUKO-
OPHUEHTUPOBAHHOTO XapakTepa.



B cootBerctBuu ¢ TpedoBanusiMu GI'OC COO k MaTepraTbHO-TEXHUYECKOMY
obecrnieyeHn0 yueOHOTo mponecca 0a30BbIil YpOBEHb Kypca (DU3MKU Ha YpOBHE
CpeqHero oouero oOpa3oBaHUsl JIOJDKEH H3Yy4aTbCs B YCIOBUAX IPEAMETHOTO
KaOuHeTa (PU3MKU WM B YCJIOBHUSIX HMHTEIPUPOBAHHOTO KaOMHETa MPEAMETOB
€CTECTBEHHO-HAYYHOTO 1ukKiIa. B xabuHete GU3MKU AOHKHO OBITH HEOOXOIUMOE
1abopatopHOe O0OpYJOBaHUE [JIsl BBHINOJIHEHHUS YKa3aHHBIX B IMpOrpamMme IO
(¢u3MKe yUeHUUECKUX NMPAKTUYECKUX pabOT U JEMOHCTPALIMOHHOE 000PYIOBAHHUE.

JlemoHCcTpaniMoHHOE  000pyZoBaHue (OpPMHpPYETCSI B COOTBETCTBHH C
OPUHIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
NEPEUYNCICHHBIX B MporpaMMe Mo (U3HKE KIOYEBbIX JEMOHCTpaUUd s
UCCJIENOBAHMUS  M3y4YaeMbIX  SBJIEHUHW M  IPOLECCOB, JMIUPUYECKUX U
($yHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcss B BUJE TEMATHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJJHOTO KOMIUIEKTa Ha JBYyX oOyuaromuxcs. Temarnueckue KOMIUIEKTHI
1a00paTopHOTO O00OpPYAOBAaHUSA JOJDKHBI OBITh IHOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX U LM(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUH.

OCHOBHBIMM LEJIIMHU U3yYEHHUs PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (opMHpoBaHHE HUHTEpeca M CTPEMJICHHS OOydYarolMXCsi K HAYyYHOMY
W3YYEHUIO TPUPOJBI, PAa3BUTHE HMX HHTEJUIEKTyAJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ O3HAHUSA U (OpMUPOBaHUE
MCCJIEI0BATENLCKOrO OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

e (opMHpOBaHHE HAYYHOIO MUPOBO33PEHHUSI KaK pe3yiibTaTa U3yueHHUsl OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

e (opmupoBanue yMeHUH OOBSACHATH SBJICHHUA C HMCHOJb30BAHHEM
(bU3MYECKUX 3HAHUN U HAYYHBIX JOKA3aTEIbCTB;

e (opMHpOBaHHE MpPEACTABICHUN O ponu (U3UKU A Pa3BUTHS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTUH.

JlocTxeHne 3TUX lenei oOecreynBaeTCsl pelIeHneM CIEeIyIoMMX 3a7ad B

nporiecce u3yueHus Kypca GU3uKy Ha YPOBHE CpeTHETO 00IIero o0pa3oBaHusI:

e MpuOOpETEeHNE CUCTEMbI 3HAaHUI 00 00X PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUSAX, BKIIOYAas MEXaHHKY, MOJIEKYJSIPHYIO (U3HKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

e (opmupoBaHue yMEHUUW TPUMEHATH TEOPETUUYECKUE 3HAHUS IS
OOBbsICHEHHUS (PU3MYECKUX SBICHUU B MPUPOAEC U IS NPUHATHUA
IIPAKTUYECKUX PELICHUM B IIOBCEIHEBHOM KU3HU;



e OCBOCHHE CMOCOOOB peHICHHWS pa3IUYHBIX 33]a4 C SBHO 3aJIaHHOU
duznyecKkol Moneblo, 3a/Jad, MOJPa3yMEBAIOIINX CaMOCTOATEIHHOE
co3anre GU3NIECKON MOJICIN, aICKBAaTHON YCIOBHSIM 3a/1a4H;

e TMOHWMaHWC (UBUYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHUS TEXHUYCCKUX
YCTPONCTB M TEXHOJOTHYECKUX MPOIIECCOB, MX BIHUSHUSI HA OKPYKAIOITYIO
cpeny;

e OBJIAJICHUE METOJIaMH CAMOCTOSITEIILHOTO TUTAHUPOBAHMS W TPOBEICHUS
(bU3MYEeCKUX SKCICPUMEHTOB, aHAIN3a W HHTEPIpETAIuu WHGOPMAIIHH,
OTIpeENIeHUS TOCTOBEPHOCTH MOTYUYEHHOTO PE3yJIbTaTa;

e CO3JIaHWC YCJIIOBHM IJIsi Pa3BUTHsI YMECHHI MPOEKTHO-UCCIIEI0BATEIHLCKOM,
TBOPYECKOM JIeATEIbHOCTH.

Ha wusydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETo
oOpazoBanus oTBoauTcst 136 yacoB: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipenynaraempiii B mporpamMme Mo (U3MKE TMepeyeHb JabOpaTOPHBIX U
MPAKTUYECKUX palbOT ABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JEJNaeT BHIOOP
MpoBeNeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXCS.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO O3HAHUSA

®usuka — Hayka o mnpupone. Hayunbie mMeTOnBI NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb 3kcriepuMenTa U TEOpUU B IPOLECCE MO3HAHUS TPUPOABL. DKCIIEPUMEHT
B (u3HKe.

MopnenupoBanue (uU3NYECKUX SIBJICHMM M mporieccoB. HayuHble TMIIOTE3BI.
®dusnyeckre 3aKOHbI U TEOPUH. I'paHUIBI NPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb m MecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U 1IUGPOBBIE U3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcu€ra. Tpaekropus.

Ilepemelienne, CKOpOCTh (CpeAHsIE CKOPOCTb, MTHOBEHHAs CKOPOCThb) H
YCKOPEHHE MaTepuaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CoxeHune nepeMelieHU U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENWHOEe IBIkeHue. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMEIICHUs
MaTepUabHOW TOYKHA OT BPEMEHH.

CBoOosHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBosmHeHOE IBM>KEHUE. [[BH>KEHHE MaTEPUATIBHON TOUYKHU MO OKPYKHOCTH
C TOCTOSIHHOM IO MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JUHEUHAs CKOPOCTb.
[lepuon u wactora obparieHus. LleHTpocTpeMUTEIPHOE YCKOPEHHE.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBI)KCHHUE CHAPSIOB, IIETTHbIC U PEMEHHBIE TIepeIadn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBH>KCHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AyX€E U B pa3pe’KeHHOM IIPOCTPAHCTBE.

HaGmionenue aBukeHUst Teia, OPOIIEHHOrO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpasneHnue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydyeHne HEpaBHOMEPHOTO JBHMXKEHHUS C LIEJBIO ONPEICIICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOILIEHUS MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEXKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBW>KEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

W3ydeHnue ABM>KEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['anmnes.  IlepBbid  3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoii 3akon HeroToHa 1t
MaTepuaibHON TOUYKU. TpeTuii 3akoH HbroTOHA 1151 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TaroreHus. Cuia Tsxkectu. IlepBasg kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (1mokosi, CKoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIkKEeHHUS U cuiia TpeHus nokosd. Koaddumuent tpenus.
Cuiia conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B KUJIKOCTH UIIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE JIBHKEHHE a0COJIFOTHO TBEPAOrO Tea.

MoOMEHT cuiibl OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPAOIO TEJIA.

TexHudeckue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHUE: MOIAIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBnenue uHepuuu.

CpaBHeHHE MacC B3aMMOICHCTBYIOIINUX TE.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHune CHiL.

3aBUCUMOCTh CHJIbI YIIPYTOCTH OT AeOpMallui.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3yuenne nBuxeHust OpycKa 1o HaKJIOHHOM IJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HMKAIOIIMX B IPYXKUHE U
pe3nHOBOM 00paslie, OT UX AepopMaiu.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3akoHbl COXpAHEHUA 6 MEXAHUKE

Mmnynec MarepualibHOM TOYKM (Teda), CUCTEMbl MaTEpUAIbHBIX TOYEK.
HMIiynbC cuibl 1 U3MEHEHHME HMITyJIbCa TeJId. 3aKOH COXPAHEHWs HMITYJIbCA.
PeakTrnBHOE BMXEHUE.

Pa6ota cuiibl. MOIIHOCTH CHUJTBIL.

Kunernueckass 3Heprusi MarepuanbHOW TOuku. Teopema 00 W3MEHEHUH
KMHETUYECKOU DHEPIUU.

[loreHunanbHas DHEPIusl. IloreHunanbHas DHEPIUs yIpyro
nehopMUpOBaHHOM NPYKUHBL. [loTeHIMaIbHAs SHEPTUs Tea BOJIU3HU IOBEPXHOCTH
3emu.

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboOThI
HEIOTEHIUAIBHBIX CUJI C '3MEHEHUEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJl. 3aKOH
COXPaHEHUS MEXaHUYECKOU YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE NPUMEHEHHUE: BOAOMET, KOMED,
IIPY>KUHHBIM [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoq NOTEHIHATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydyeHne abCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHWYECKOH SHEpPIruu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOIO JKI'yTa.

Paznen 3. MogiekyasipHasi pu3nka U TEPMOJAMHAMUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep IBUKEHUS U
B3aUMOJICMCTBUSI YaCTHUI[ BELIECTBA. MOJEIN CTPOCHUS Ta30B, >XUIKOCTEH U
TBEPIBIX TEJI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
Llenbcus.



Mopens  uneampHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpPUHM HJCaIbHOro rasza. AOCONIOTHas TeMIlepaTypa Kak Mepa
CpeIHEN KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHMS dactul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mpouecchl B MAEaIbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['padguueckoe mpelncTaBlieHUEe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEl, JOKa3bIBalOIIME JTUCKPETHOE CTPOEHHE BeIecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCIUHEHUM.

OneIThl 10 U PY3UN KUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CyILLIECTBOBAaHHUE MEXMOJIEKYJIIIPHOTO
B3aUMOJCHUCTBU.

Mopens, HILTIOCTPUPYIOIIAs TPUPOY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OnpITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHS HACANBHOTO Trasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

Onpenenenne Maccbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPaTypbl BO3AyXa B HEH.

HccenenoBanre 3aBUCMMOCTH MEXAY ApaAMETPaAMU COCTOSIHUS Pa3pPEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmooOuHaMuKu

Tepmoannamuueckass cucrema. BHYTpeHHS SHEpPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHeHus. KonnuectBo TemnoTsl U padbota. BHyTpeHHss
DHEpPrusi  OJHOATOMHOIO  MJAEAJbHOrO  rasa. Buael  Temonepenayu:
TEIUIONPOBOAHOCTb, KOHBEKIUS, U3JIy4eHUE. Y IeJIbHAs TEIUIOEMKOCTh BEILECTBA.
KosmmuecTBo TemnoThI pu Temionepesaye.

[lonatue 00 agmabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJMHAMUKH.
[IpumMeHeHne mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaM. ['paduueckas
WHTEpHIpeTanus padoThl Tasa.

Bropoii 3akon TepMoamHamMuku. HeoOpaTtuMocTh MpoiieccoB B MPUpPO/IE.

TemnoBble  MamuHbl.  [IpUHOUMNBI  OEUCTBHUS ~ TEIUIOBBIX  MAallMH.
[IpeobpazoBanusi ’HEpPrUM B TEIIOBBIX MamuHax. KosduiuueHT mnose3Horo
nerictBus TemioBod mamuHbl. [{ukn KapHo u ero kos>pduumMeHT mMoJe3HOTro
JEHCTBUS. DKOJIOTUYECKUE MPOOIEMBI TETIIOIHEPTETHKHY.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

3MeHeHre BHYTPEHHEW HSHEpPrHM Teja MPU COBEPIICHHH PaOOTHI: BBUIET
npoOku W3 OyTBUIKM TIOJA JEUCTBHEM CXXATOTO BO3/ayXa, HarpeBanwe s¢upa B
JATYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpPTUH (TeMIlepaTyphl) Teja MpU Terionepeaaye.

OneIT 0 a1MabaTHOMY paCIIMPEHUIO BO31yXa (OIBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHue yaenbHOl TEMI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u kKoHJeHcarus. Mcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTENIbHASL BIAXKHOCTh BO3Ayxa. HacellieHHbI map. YaenbHas TeEmioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypPbl KUIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctauioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUcTaJUTM3aIus. Y IeJabHas TerioTa miasieHus. Cyoaumarnus.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHU TMOJTYUYECHHUS] COBPEMEHHBIX MaTEpHasioB, B
TOM YHUCJIE HAaHOMATEepUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npy NoHWKEHHOM JIaBJICHUU.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HaOmnronenue HarpeBaHus U IJIABJICHUS! KPUCTALTMYECKOTO BEIlECTBRA.

JleMOHCTpanus KpUCTalIOB.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. DiaekTpoauHaMMKAa
Tema 1. Inekmpocmamuxa
DneKTpu3anus Tey. DISKTPUUECKUi 3apsia. J[Ba BU1a 3JI€KTPUUECKUX 3apsII0B.
[IpoBOIHUKM,  UAJIEKTPUKA W TOJIYHNPOBOAHUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsa.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3eKTpUUYECKUI 3apsi.
Onextpuyeckoe mnose. Hampsok€HHOCTh 3iieKTpuuyeckoro mojis. ITpuHiun



CYyNEPHO3ULUNA DINEKTPUUYECKUX Moyel. JIMHNM HanpsyKEHHOCTU DJIEKTPUYECKOTO
OJISL.

PaGota cun anekrpocratudeckoro nojs. [lorennuan. PazHocTs noTeHIMAOB.
[IpOBOAHUKM W JHDJIEKTPUKHA B DJIEKTPOCTATHYECKOM ToJIe. JlMdieKkTpuueckas
IIPOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIeKTpOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPHUMEHEHHUE: DIIEKTPOCKOIL,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE 3JIEKTPOIPHOOpPOB,
KOHJICHCATOp, KONMPOBAJIBHBIN aNnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U PUHIMII IEUCTBUS 3JIEKTPOMETPA.

B3auMopencTBre HAANEKTPU30BAaHHBIX TEI.

DIJIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TE.

[IpOBOIHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIA3JIEKTPUKY B DJIEKTPOCTATUYECKOM I1OJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAJH
IJTACTUH, PACCTOSAHUS MEXIY HUMH U JUAJICKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 3nekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia Toka. [IocTOsIHHBIN TOK.

Hanpsbxkenue. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBbHOE CONPOTHBIIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

Pabora amekTpumyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIIAA CHJIA U BHYTPEHHEE CONMPOTUBIECHHWE HWCTOYHHKA TOKA.
3akon Oma i MOJHOM (3aMKHYTO#) 2yiekTpudeckoi 1enu. KopoTkoe 3aMbIkaHueE.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJICHUSI METAJJIOB OT TeMIepaTypbl. CBEpXIpPOBOJIUMOCTb.

DnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CobcTBeHHas U MpUMECHAas MPOBOJIUMOCTb
NOJIypoBOJHUKOB. CBoicTBa p—n-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.



DnekTpuyeckuidi ToK B ra3zax. CamMoCTOSTENbHBI M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpPOHCTBA M TNPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeibHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN IHO/, FalbBaHUKA.

Jlemoncmpayuu

M3mepeHre CUiTbl TOKA U HAIPSKEHUS.

3aBUCHUMOCTh COIMPOTUBIICHUS WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepHraa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wu3MepeHHe dIEKTPOJBIXKYIIEH cuibl. KOpOoTKoe 3ambIKaHHE
rajbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUSI METAJIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIUMOCTE BO31yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yyeHue cMenmaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOIBUKYIIEH CUIIbI UCTOYHUKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextposusza.

MexnpeaMeTHble CBSA3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHsA B 10 Kiacce OCyLIECTBISIETCS C
Y4ETOM COAEPIKATENbHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMoNOTHH, XUMHUH, reoTpadun U TEXHOIOTHH.

Meorxcnpeomemnvie nonwsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAY4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbId (akT, runore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHHEe CHCTEMbl ypaBHEHUH, JHUHEWHass QyHKUuS,
napaboa, rumnepOosna, ux rpauku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUH:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX NMPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupoje, nuddysusi, ocMoc,
TEIMJI000MEH KMBBIX OPTaHU3MOB (BUIBI TEIUIOTIEPE/IayH, TEIJIOBOE PABHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B AKUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEILECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJIIPHAS MACCA, TETJIOBBIE CBOMCTBA TBEPABIX TEJI, dKUIKOCTEN U Ta30B,



AIIEKTPUUECKUE  CBOWCTBA  METAJUIOB,  DJIEKTPOJMTHYECKAass  JIUCCOLMAIus,
raJibBaHUKa.

l'eoepagpus: BnaxXHOCTh BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUSI B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHCHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYyTU€), JBUraTelb BHYTPEHHETO
cropanusi, maposasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHAUIIMOHEP, TEXHOJIOTUH
NOJIYYEHUS] COBPEMEHHBIX MAaTEpUalOB, B TOM YHCIE€ HAHOMATEPUAJIOB, U
HAaHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJIEHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH MIPUHTED, 3JIEKTPOHArPEBATEbHBIE npuOopHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBaHUKA.

11 KVIACC

Paznen 4. DiaekTpoauHaMuKa

Tema 3. Maznummnoe none. InNeKmpoMazZHUMHAA UHOYKUUA

ITocTossHHBIE MarHUTEI. B3anMogeicTBHE MOCTOSHHBIX MArHUTOB. MarHutHoe
noje. Bektop MarHuTHOM MHAYKIUU. [[pUHIIMN Cyneprno3UIIMA MarHU THBIX MOJICH.
Jluamu MarHuTHOM wuHAyKIMU. KapThHa JUHUNA MAarHUTHOM HWHAYKIUAHW TOJIS
MOCTOSIHHBIX MarHUTOB.

MarautHoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWMHUN WHIYKIWH
MArHUTHOTO TOJISl JIJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anmoaelicTBrie mpOBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJieHUE. [[BH>KEHHE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJITHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IlOoTOK BEKkTOpa MarHUTHOMU
MHAYKIAK. OJIEKTPOABIKYIIAs CWjla HWHAYKIUM. 3aKOH AJIEKTPOMAarHWTHOU
nHaykuuu dapazes.

BuxpeBoe nsnexkrpudeckoe Moje. DICKTPOABWKYIIAS CHJIA HHAYKUAH B
ITPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOAHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh.  fIBJIE€HHME CAMOMHIYKIMU. OJIEKTPOABIKYILAS  CHJIA
CaMOMHIYKIIHH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHudeckue yCTPOMCTBA W IPAKTHUYECKOE MPUMEHEHUE: IMOCTOSHHbBIC
MAarHUThl, BJEKTPOMArHUTHI, DSJIEKTPOJABUIATEIb, YCKOPUTEIN 3JIEMEHTApPHBIX
YaCTHUI], UHIYKIIMOHHAS T€Yb.



Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO My4YKa MAarHUTHBIM TIOJIEM.

JIvHUM MHIYKIIMY MAarHUTHOTO TTOJISL.

B3anmonenicTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

JenctBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON UHTYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJICKTPOJABUKYIIEH CHIIBI UHIYKIMU OT CKOPOCTH MU3MEHEHUS
MarHuTHOTO IIOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue nercTBUA NOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUMHbIE KONEOAHUA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonnyeckue konedanus. Ilepuon, vacrora, amrumatyaa u ¢as3a KoJieOaHUI.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIEOaHUSIX.

Konebarenbubiit  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATbHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTUS MEXKIy MEXaHHUYEeCKUMU U
ANEKTPOMAarHUTHIMU KoJjieOanusiMmu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUU B UJ€ATBHOM KOJIEOATEIbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouux KojeOaHusAX. BrIHYX€HHbIE MEXaHUUECKUE
kosie0anus. Pezonanc. BoiHy X A€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

[lepemennsiii  TOk. CHUHyCOMAQIBbHBIM TEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA W
HaIpsHKEHUS.

Tpancdopmarop. [IponsBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUICCKOM
DHEPrUr. DKOJIOTHYECKUE PUCKHU MPU MPOU3BOACTBE 3IEKTpodHepruu. KymbTypa
VCIIOJIb30BaHUS JIEKTPOIHEPTUH B ITOBCETHEBHOM )KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUU
3BOHOK, TEHEPATOP MEPEMEHHOT0O TOKA, TMHUU AJIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KojaeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTEeMaTUYECKU MAsITHUK).



HaOmronenue 3aryxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuuinorpaMmsl (3aBUCUMOCTH CHJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) st
AIIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3oHaHc mnpu MOCIIENOBATENIBHOM COCAMHEHWH PE3UCTOpPA, KaTyLIKH
WHYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TUHUYU AIEKTPOIEpPEaayuH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HccnenoBanre 3aBUCMMOCTH TEpUOja MajbIX KoJieOaHUM Ipy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl Ipy3a.

HccnenoBanre nepeMeHHOTO TOKA B IIEMU U3 MOCIEA0BATEILHO COCTMHEHHBIX
KOHJIEHCATOpa, KaTYIIIKU U PEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyIMHA BOJIHBL. [lomepeyHble W MOPOJNOJIBHBIE BOJIHBI.
HNuTtepdepenius u iuPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aunmnas opuentanus BektopoB E, B, V B anekTpomarautHoit BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHUE, MpeoMIIeHUe, Nojsapusanus, Judpakius,
unrepdepenius. CKopocTh JIEKTPOMarHUTHBIX BOJIH.

[[Ixana >MeKTpOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paguOCBSI3U U TeNeBUACHUs. Paqnonokanus.

DJIEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOUIEH CPEeIbI.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AMArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeNIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIPOCTPAHEHHUE TOTIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Komne06mromeecs Te10 Kak UCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M MPEeTOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6mronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOmronenue cBsi3M TPOMKOCTH 3BYyKa M BBICOTHI TOHAa C aMIUIUTYJIOH H
4acTOTOM KOJeOaHUM.



HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPETIOMIICHHE,
noJisipu3anus, IMPpaxuus, UHTEpPEpeHIIHs.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsMoiMHENHOE pPacHpOCTpaHEHUE CBETAa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHBI HCTOUHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxxeHuit B
IIJIOCKOM 3€pKaJe.

[Tpenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOFOTHBIN MTOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IIpenenpHbIl yroja MOJHOIO
BHYTPEHHETO OTPAKCHHUSI.

Hucnepcus cseta. CiioxxHbIi cocTaB Oenoro ceera. LIBer.

Cobupatouiue 1 pacceuBaroue JMH3bL. ToHkas nuH3a. DokycHoe paccTosiHue
U ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoeHne n3o0paxkeHuil B COOUpArOIUX U
pacceuBaromux JuH3ax. PopMyra TOHKOM JIMH3BL. Y BEJIMUCHUE, JaBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONTUKHU.

BonnoBass ontuka. Wutepdepenmuss cBera. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE HaOIIOICHUS
INIABHBIX ~MaKCMMyMOB TIpM NAaJ€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(PaKIIMOHHYIO PEIIETKY.

[lonspuzamnus ceera.

TexHrueckue YyCTpONCTBa M MPAKTHUECKOE NPUMEHEHHE: OYKH, JIyIa,
¢doToanmapaT, NPOEKIIMOHHBIMA armapaT, MHUKpPOCKOIN, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETa.
OnTuyeckre mpruodOpBHI.

[TonHOE BHYyTpEeHHEE OTpaxkeHue. Mojiesib CBETOBOAA.

HccnenoBanre cBOMCTB M300paKeHU B JTMH3AX.

Monenn MUKpOCKOIIa, TEJIECKONa.

HaoOmonenune natepdepeHinm cBera.

HaOmronenue nudpakiuu cBera.

HabGmronenne nucnepcuu cBera.

[Tosyuenue cuekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonydyenue ciekTpa ¢ MOMOIIbI0 JUGPAKIUOHHON PEIIETKH.

HabGntonenue nonsipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonivl

N3mepeHne nokasaTess NpeJoMIIEHHs CTEKIIA.



HccnenoBanre CBONCTB M300paKEHUH B JIMH3AX.
HaOGmronenne nucnepcuu cBera.

Pa3zaes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['paHuLIBI TPUMEHUMOCTH KIIACCUYECKON MeXaHUKH. [locTynaTsl cienuaibHON
TEOPUH OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BAaKyyMe,
MPUHIINAIN OTHOCUTEIBLHOCTU DUHINTEHHA.

OTHOCHUTEIIBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHHU M COKpAICHHUE
JUTVHBI.

OHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ DHEPruel U UMITYJIbCOM PEISTUBUCTCKOW YaCTHUIIBI. DHEPTHUS
MIOKOSI.

Pazgen 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [Inanka cBsi3u 3HEpruu (HOTOHA C €r0 YACTOTOM. DHEPTHS
U UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue Goroaddexra. Onwitel A. I'. CroneroBa. 3akOHBI
dbotorpdexra. YpaBuenue DuHimTeitHa st hoToddpdexra. «KpacHas rpaHunar
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOEe IEUCTBHE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE TPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUO,.

Jlemoncmpayuu

®oto3(p(HeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

Ceeroauop.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiThl Pesepdopna mo paccesHUiO 0 -4acTHII.
[ImanerapHas mogmens aroma. llocrynmater bopa. U3nydyenue u morjomnieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHSI DSHEPTHHM Ha Jpyroil. Buiel
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMA BOJAOPOA.

BosHoBBIE cBOMcTBa yacTull. BonHbl ne bpoinsa. KopnyckynsipHo-BOITHOBOM
Ty aliu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu



Mopens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue imHeHyaThIX CIEKTPOB U3ITYUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HaOmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe sa0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIIHUE CIOKHOCTh CTPOCHHs sapa. OTKphITHE
panunoaktuBHOCTH. OmbITH Pe3epdopa mo onpeaeneHuio coctaBa paguoakTUBHOTO
m3nydyenus.  CpoiictBa  anbda-, Oera-, ramma-uziaydeHus.  BrausiHue
PaAMOAKTUBHOCTH Ha JKUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3oTomsl.

Anb(a-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3IIy4deHHE. 3aKOH PAIMOAKTHUBHOIO pacaja.

OHeprus CBsA3M HYKJIOHOB B sipe. SnepHbie cuibl. JledekT maccl spa.

SnepHble peakuuu. Jlenenue u CUHTES sIEp.

Anepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl M TEPCHEKTUBBI
AJIEPHOM DHEPTETUKH. DKOJIOTUUECKUE ACTIEKTHI SAEPHON YJHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTob1 HaOIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

@dyHIaMeHTalbHbIe B3aUMOJEHCTBUA. EAMHCTBO PU3NyecKoil KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBAa M NMPAKTHYECKOE MTPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYnK MOHU3HPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanre TpeKOB YacTHIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JieMeHTHI ACTPOHOMUM U ACTPOPU3NKH

Otansl pazBUTUS acTpoHOMUU. [IpuKknagHOe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bé&3mHoro nHeba. Co3Be3gusi, spKkye 3BE3NBI, IUIAHETHI, MX BHJIMMOE
JIBUKCHHUE.

ConHeuHas cucrtema.

Connue. ConHeunass akTuBHOCTh. McrouHuk sHeprum ConHUA W 3BE3N.
3BE3BI, UX OCHOBHBIC XAapAKTEPUCTHUKHU. J(MarpaMma «CHEKTPAJIbHBIA KJIAcc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOM MOCIEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» ISl 3BE3] TJIABHOW IOCIIENOBATENBHOCTH. BHYTpeHHee cTpoeHue



3B€311. COBpEMEHHBIE MPEACTABIICHHS O MPOUCXOXKACHUU U 3Boiounu CoJHLIA U
3BE3]. DTaNbl )KU3HH 3BE3I.

Mineunbiii [Iyte — nama I'amaktuka. [lonoxenune m aBwxkeHue CoyHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbl. UEpHBIE ABIPHI B sSApax
rajgakTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa3z0eranue rajnakTuk.
Teopus bonpiioro B3peiBa. PeMKTOBOE M3ITyUEeHHUE.

Macmrabnas ctpyktypa Beenennoi. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabniooenus

HabmroieHust HeBOOPYKEHHBIM TJIa30M C HCHOJIb30BAHUEM KOMIBIOTEPHBIX
IOPUIIOKEHUH JJIs1 OTIpeIeNICHUs TI0JI0KEHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3us1 CEBEPHOrO MOJyIIAPHS U IPKUE 3BE3MBL.

Hab6nronenus B Teneckon Jlynsl, manet, Maeunoro [lyTu.

O6o0maronee NOBTOPEHUE

Ponp ¢u3ukm u acTpOHOMHHM B 5SKOHOMHYECKOW, TEXHOJOTMYECKOM,
COLIMAJIbHON M ATUUECKOM cpepax AesITEIbHOCTU YETIOBEKA, POJIb U MECTO (PU3UKU U
aCTPOHOMHUU B COBPEMEHHOW HAYyYHOU KapTUHE MHpPA, poJib (PU3HUUYECKON TEOPUU B
(bopMHpOBaHUYU MPEICTABIECHUHN O (PU3NUECKON KAPTUHE MHUPA, MECTO (PU3UUECKOM
KapTUHBl MHUpa B O0IIeM psAy COBPEMEHHBIX  €CTECTBEHHO-HAyUHBIX
MPEICTaBJICHUHN O IPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usznku 0a30Boro ypoBHs B 11 kiacce oCylIecTBIsIETCA C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€d C KypCcaMM MaTeMaTHKH,
OuonoTNn, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meosicnpeomemnule nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUA: SIBJICHWE, HAay4HbId (akT, runore3a, (Qpu3nyeckas BeIUYHHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUH, TPUIOHOMETPUUYECKHUE
(GYHKIMHM: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPHl M MX IPOEKLIMH HA OCU KOOPAMHAT, CIIOKEHHE BEKTOPOB,
MPOU3BOHBIE BJIEMEHTAPHBIX (DYHKIMI, TPU3HAKK TOJ00US TPEYroJIbHUKOB,
ompeiesIeHne UIONIAIU TIOCKUX GUryp u oobémMa Tel.

buonocus: snekrpuyeckue SBICHUS B JKUBOM MNpUPOJE, KojeOaTelnbHbIE
JIBUKEHHS B )KUBOW NPUPOJE, ONTUYECKUE SIBJICHUS B )KMBOW MPUPOJIE, IEUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKasA CTPYKTYpa TBEPBIX
T€J, MEXaHU3Mbl 00pa30BaHUS KPUCTAINIMYECKON PEeIIETKH, CIEKTPAIbHBIN aHaIU3.



l'eocpagpua: MarHuTHbIE TOJKOCA 3€MJIM, 3aJ€KM MArHUTHBIX DY/,
(doTochEMKA 36MHOM MOBEPXHOCTHU, IPECKA3AHNUE 3EMIICTPSCEHU.

Texnonocus: JIMHAWA 3JEKTPOIlEpead, TEHEepaTop NEPEMEHHOrO0 TOKa,
DNEKTPOABUTATENb, WHAYKLIMOHHAsA II€Yb, pPanap, PaIHONPUEMHUK, TEIEBU30D,
antenHa, tenedon, CBU-meub, MpOEKIMOHHBIN amnmapaT, BOJIOKOHHAs OITHKA,
COJIHEYHas Oarapesi.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yuebOHOro mnpenmera «@Pu3nMka» Ha YpPOBHE CpPEIHEro OOIero
oOpa3oBanus (6a30BbIi YPOBEHB) JOJDKHO OOCCIICUHUTH JOCTIIKCHHUE CIICTYFOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3nka» TOKHBI
OTpaxkaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYarOmUXCsi PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3ULIMEN JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
OMbITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaii3alliid OCHOBHBIX HaIpaBJICHUI
BOCIIUTATEILHOUN ESITEILHOCTH, B TOM YHCJI€ B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKkTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPATULIHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPATUUECKUX IIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO AESATEIBbHOCTh B MHTEPECAX TIPa)kJIaHCKOIrO
oO0IIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHu3alliy;

YMEHHE B3aHMO/ICMCTBOBATH C COLIMAIbHBIMU HHCTUTYTAMH B COOTBETCTBHH C
uX QYHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOMN JIEATEIIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUNCKOM I'PaKIaHCKON UACHTUYHOCTH, TATPHUOTU3MA;

[IEHHOCTHOE OTHONIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHXKCHUSIM
POCCUICKUX YYEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUECHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHHE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOIIICHHE K MUPY, BKIIFOYasi SCTETUKY Hay4YHOTO TBOPUYECTBA,
NpUCyIIEro (pU3nyecKoi HayKe;

S) Tpya0BOIro BOCIIUTAHMSI:



MHTEpPEC K Pa3IUYHbIM cdepaMm NnpodhecCHOoHaNbHONU AESTEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOM M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oynyien mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(bU3UKY HA IPOTSHKEHUN BCEH JKU3HU,

6) PKO0JIOTHYEeCKOr0 BOCIIMTAHNA:

c(hOpPMHPOBAHHOCTh JKOJIOTMYECKONW KYJNbTYphl, OCO3HAHHE TJI00AIBHOIO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJIAHUPOBAHUE U OCYIIECTBJICHUE JIECTBUIM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LEJIEd YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacUIMpEHHE OMNbITa JEATEIBHOCTH SKOJOTMYECKON HAlpaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) 1EeHHOCTH HAYYHOT'O MIO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B IIpPOLECCE
U3y4eHHUs (PU3UKHU OCYLIECTBIIATH IPOEKTHYIO U UCCIIEOBATENbCKYIO 1€ATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS
ba3zoBble 1ornueckue aAeicTBu:
CaMOCTOATENLHO  (OopMyJIMpOBaTH W aKTyaJIU3UpOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTpENENATh e JACSITCIBHOCTH, 3aJaBaTh IapaMeTpbl M KPUTEPUU HX
JIOCTHKECHUS,
BBISIBIIAIT  3aKOHOMEPHOCTH W MPOTHUBOPEUMS B  PacCMAaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarbiBaTh IUIAH PEIICHUS MPOOJEMbI ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHaIbHBIX M HEMATePUATLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B IESITEIIbHOCTh, OIICHUBATh COOTBETCTBHE PE3YIHTATOB
1EJI5IM, OLICHUBATh PUCKH TIOCTIEACTBUMN JACSITCIBHOCTH;
KOOPJIMHHUPOBATH M BBITTOHITE padOTy B YCIOBHUSAX PEabHOTO, BAPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aWUMOCHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaegoBare/ibcKue 1eiCTBUA:
BJIAJCTh HAyYHOW TEPMUHOJOTHEH, KIFOUEBBIMH TOHSITHUSIMU M METOJAMH
(bu3nYeCcKon HAYKH;



BJIa/I€Th HaBbIKAaMHU Y4€OHO-HCCIIEA0BATENbCKON U MPOEKTHON AESITENbHOCTH
B 00J1aCTH (U3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY IOUCKY
METOJIOB pEeUICHMs 3ahad (PU3UYECKOTO COJAECP)KAaHUsS, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUJAMH JEATEIBHOCTH IO IMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALINY, MPEOOPa30BAHUI0 M NPHUMEHEHUIO B pPa3lIMYHbIX Y4YEOHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUM YUE€OHBIX IPOEKTOB B 00J1acTH (PU3HKY;

BBISIBIISATh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apPTyYMEHTHI ISl JOKa3aTeIbCTBAa CBOMX
YTBEPKJICHUM, 3a]1aBaTh IAPAMETPhI U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PEIICHHS 3aJa4d pPe3yJIbTaThl,
KPUTUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOM
JeSITEIbBHOCTH, B TOM YHUCJIE€ IPU U3YYEHUH (DU3UKY;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUA MO (U3UKE B MPAKTUUYECKYIO 001acTh
KU3HEIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE UJEH, IIPEIaraTb OpPUrHHAIBHBIC TOAXObI U PEILICHHUS;

CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

Pabora ¢ unpopmaunmeii:

BJIAJETh HABBIKAMHU MOJy4YeHHs] UHPOpManuu (U3HUECKOTO COAEPKaHUS U3
VMCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOHMCK, aHaJM3,
CUCTEMAaTH3allMI0 U HWHTEpIpeTaluio MHGOPMalUU pa3jINYHbIX BHIOB U (QOpM
IIPE/ICTABIICHHUS];

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJIB30BaTh  CPEACTBa  MH(MOPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUA B PELICHWN KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OPraHU3aLMOHHBIX
3aJ1a4 ¢ COOII0ICHNEM TPEOOBaHUN SPrOHOMUKH, TEXHUKU 0€3011aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W 3THYECKHMX HOPM, HOPM HH(OpPMAIMOHHOU
0e301acHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COAEpPX aHUS B Pa3IUYHbIX (opMarax c
yu€TOM Ha3zHayeHHsI HTHPOPMAIIUH U LEIEBOU ayAUTOPHUH, BHIOMPAs ONTUMAIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3allUu.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:
OCYILECTBIIAThH OOIICHNUE HA YpOKaxX (PU3MKH U BO BHEYPOUHOU JIEATEIBHOCTH;
pacrmo3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTMYHO H3J1araTb CBOKO TOYKY 3PEHHUS C HUCIIOJIb30BaHUEM
A3BIKOBBIX CPE/ICTB;

MIOHMMATh W KCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIBHOU
paboThI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWCTBHI C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOT0 YJIEHA KOJUJIEKTUBA;

NPUHAMATh €I COBMECTHOW  JEATEIbHOCTH, OpPraHU30BbIBATH W
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITh IUIAH JEUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOM padoThI;

OLIEHMBATh Ka4ECTBO CBOETO BKJIAJa U KaX/I0r0 Y4aCTHUKA KOMaH/bl B OOIIMIA
pe3ysbTaT 1o pazpabOTaHHBIM KPUTEPHUSIM;

[pe/uiarartb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEACHHE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIe yueOHbIe NeiiCTBUSA
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JIAacTH
(GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIHO COCTABJISITh IJIaH PEIICHHS] PACUETHBIX M KayeCTBEHHBIX
3aj]a4, IJIaH BBITOJIHEHUS MPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh paMKH Y4eOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHUpPOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PELICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBAaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh OLICHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENBHON  peduieKCMH KakK  OCO3HAHMS
COBEpIIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pPE3yJbTaTOB H
OCHOBaHUI;

UCIIOJIb30BaTh MPHUEMBI PeIIEKCHU VISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pelieHus;



YMETh OLIEHUBAaTh PUCKM U CBOEBPEMEHHO IPUHUMATh PEIIEHUS MO0 MX
CHIIKEHUIO;

OPUHUMATh MOTHUBBI WU apryMEHThl JPYIMX IpU aHaJIU3€ pe3yIbTaToB
NeSITEIIbHOCTH;

IPUHUMATH ce0sl, MOHNUMAsi CBOM HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI WU apryMEHThl JPYIMX IpU aHaJU3€ pe3yIbTaToOB
NESITEIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKH.

B mporiecce nocTrkeHUs TMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOTPAMMBI T10
buszuke Ui ypoOBHS CpeAHEero ooOmero o0pa3oBaHHS Yy OOyYarommxcs
COBEpUIEHCTBYETCS HMOLIMOHAJIbHBIH UHTEIUICKT, peanoJararonun
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHHE, BUACTh HAPABICHUS PA3BUTHSA COOCTBEHHOW 3MOIMOHAIBLHOU Cepsl,
OBITh YBEPEHHBIM B Ce0€;

CaMOpPETYJIMPOBAaHMSI, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHUE IPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
IMOLIMOHAIBHBIM U3MEHEHHSIM U MTPOSBIISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTIKEHUIO HENH U
ycIlexy, ONTUMHU3M, WHHMIIMATHBHOCTb, YMEHHE JIEHCTBOBaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

IMMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHE
JIPYTUX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHHS, CIOCOOHOCTh K
COUYYBCTBHIO M CONEPEIKNBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIFOYAIOLIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIIECHUS
C IpYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTb KOH(PIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K konity o0yuenus B 10 kiaacce mpeMeTHbIE pe3yJbTaThl HA 6a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y 00YUAIOIITUXCSl YMEHUMN:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb M MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KApTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKHA U
TEXHOJIOTUH, B TPAKTUYECKOM JEATEIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOYKa, MHEePIMaIbHAs CHCTeMa OTCU€Ta, abCOMIOTHO TBEPOE TEIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHUS Ia30B, )KUAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsijl PU pelIeHnn PU3NIeCcKux 3ajad;

pacrno3HaBaTh (pU3MUYECKHUE SIBJICHUS (IPOLECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U



ANEKTPOANHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHNUE,
CBOOOJIHOE TAJICHUE TEJ, JBUKEHUE MO OKPYKHOCTH, MHEPIIMSI, B3aUMOJICHCTBHE
Ten, nuddysusi, OpOyHOBCKOE JIBUXKEHUE, CTPOCHUE KUAKOCTEH U TBEPIBIX TEI,
U3MEHEeHHEe O00BhEMa Tel MpU HarpeBaHWU (OXJIKICHUU), TEIUIOBOE PaBHOBECHE,
WCMapeHne, KOHJCHCALMs, IUIABJICHHUE, KPUCTAJUIM3AlUs, KUIICHUE, BJIAXKHOCTH
BO3/1yXa, MOBBIIIEHUE JABJICHHS Ta3a MPU €ro HArpeBaHWHU B 3aKPBITOM COCYIE,
CBSI3b MEXIY NapaMeTpaMH COCTOSIHUS Ia3a B M30IMpOoLEeccax, dJIEKTPU3aLUs Ted,
B3aMMOJICHCTBUE 3apsJIOB;

OMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (U3UYCCKUE BEITUUMHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIIA,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrusl, MOTCHLIHAIbHAS SHEPIUsl, MEXaHU4YeCKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWU NPABUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYMH, MUX OOO3HAYCHHS M €IAUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUHMHY C APYTUMU
BEJINYMHAMU;

OMMUCHIBATh HM3YYECHHBIE TEIUJIOBBIE CBOMCTBA TEN W TEIUIOBBIE SIBICHUS,
UCTIONIb3Ysl (DU3MYECKHME BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKAsI YHEPrUsl XaOTUUYECKOTO JIBHKEHHSI MOJIEKYJ, CPEIHEKBAAPATUUHAS
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOThI, BHYTPEHHsSI SHeprusi, pabora rasa,
KOO (PUIIMEHT TMONEe3HOTO JEUCTBHUS TEIUIOBOTO JIBUTATENsl; TPH ONMUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
0003Ha4YeHUsT W EIUHMIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIIME JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

ONHUCHIBATh U3YUYEHHBIEC JIEKTPUUYECKUE CBOMCTBA BEIIECTBA U JJICKTPUUECKUE
sBJICHUSI (TTPOLIECCHI), UCTIONB3Ys (PU3NUYECKUE BETUUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD MMOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB;
NPy OMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUN CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OOO3HAYEHUS] W EIUHUIIBI, YKa3biBaTh (DOPMYJIbI, CBS3BIBAIOIINE
JTAHHYI0 (U3UYECKYIO BEJIUYHUHY C APYTUMH BEJIMUYUHAMU,

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJB3YS (PU3MUECKHE
3aKOHBI M MPUHIUMNBL: 3aKOH BceMupHOTo Tsrotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHEHUSI MEXAHWYECKOM DHHEPruHu, 3aKOH COXPAHEHUS HMITYJIbCa,
MPUHINN CYNEPHO3UIIUA CHJI, TPUHIIUIT PABHOIMPABUS HHEPLUHUATBHBIX CHCTEM
OTCYETA, MOJICKYJISPHO-KUHETUYECKYI0 TEOPUIO CTPOEHHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSA3b CPEAHEH KMHETUYECKOW SHEPTUU TEIUIOBOTO JIBUKEHHUSI MOJIEKYII C
aOCOJIFOTHOM TeMmmepaTypoM, MEpBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AIEKTPUYECKOTO 3apsana, 3akoH KyloHa, mpu 3TOM pasnuyarh CIOBECHYIO
GbOopMYyJIMPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAXKEHHE W YCIOBHUS (TpaHUIIbI,
001acTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIE PUHIIMIIBI IEUCTBUS MAILIMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3nuyaTh YCIOBHS MX O€30MaCHOTO MCIOJIb30BAHMS B MOBCEIHEBHOM
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
IPOIIECCOB C HCIOJb30BAaHUEM TMPSMBIX U KOCBEHHBIX H3MEpPEHUH, MPU ITOM
dbopmyIupoBaTh MpodIeMy/3a1ady U TUIIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUSs, MPOBOJAUTH OMBIT U POPMYIHPOBATH
BEIBOJIBL;

OCYIIECTBIIAThH MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUSCKUX BEIUYHH, TIPH
3TOM BBIOMpaTh ONTHUMAJIBHBIN CIIOCOO M3MEPEHHsS] W HUCIOJIb30BaTh H3BECTHBIC
METO/Ibl OLIEHKHU MOTPEUTHOCTEN N3MEPEHUI;

UCCJIENOBATh  3aBUCUMOCTH  MEXKIY  (PU3NYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUPOBATH PE3YIHTATHI TOJIYICHHOW 3aBUCUMOCTH (DPM3HUCCKHUX BEIIMYUH B BUJIC
TabnuIl ¥ rpauKOB, ACJIaTh BHIBOJBI 10 PE3yJIbTaTaM UCCIEIOBAHMUS;

cOOJII0/IaTh MpaBuiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
pamMKax y4eOHOTO SKCHEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U IPOEKTHOM
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M J1aOOPaTOPHOTO
000Opy10BaHUS;

pemarh pacuéTHbIE 3a7a4¥l C SBHO 3aJaHHOW (U3MYECKONM MOJICTBIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOUMbIC NIl €€ pElIeHUs, MPOBOIUTH PAcu€Thl M OIICHWBATH PEaTbHOCTH
MOJTy4YE€HHOTO 3HaUeHUs (PU3MUECKON BEININHBI;

penaTh Ka4eCTBEHHBIE 3a/1a4i: BHICTPAUBATh JIOTUUECKH HEMPOTUBOPEUUBYIO
LENOYKY PacCyXICHUH C OMOpOH Ha H3Y4YCHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCTIONIb30BAaTh MTPH PEIICHUH YIeOHBIX 3a/1a4 COBpEMEHHBIE MH(POPMAIIMOHHBIE
TEXHOJIOTUM [IJISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIMN U TPECTABICHUS
y4eOHOH ¥ HAYYHO-TIOMYJISPHOW WHGOPMAIMK, TOJMYYCHHOW W3 Pa3InYHBIX
WCTOYHUKOB, KPUTHYECKH aHATU3UPOBATH MOTyIaeMyi0 HH(OPMAITHIO;

MIPUBOINTH MIPUMEPHI BKJIaJIa POCCHMCKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BHUTHE HAyKH, 00BSICHEHUE MPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHUH;

UCITIOJI30BATh TEOPETUUCCKUE 3HAHUS 110 (PU3UKE B ITOBCETHEBHOM KU3HU TSI
oOecrieueHus: 0€30MaCHOCTH MpU OOpallEeHUd € MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0POBbs U COOIIIOJICHUS HOPM SKOJIOTHYECKOTO
TOBEJICHUS B OKPYKAOUIEH Cpele;



paboTatb B TpYyIIE C BBHIIOJHEHUEM pPa3JIUYHBIX COLMAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYNIBL, PAUMOHAIBHO pacHpelensTh OO0SI3aHHOCTH WU
IJIAHUPOBATh JESATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIIEMBI.

K xoniry o6yuenus B 11 kiacce mpeaMeTHbIe pe3yiabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y O0OYHAIOIIUXCS YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTH JIFOAEH, LIEJIOCTHOCTh M €AUHCTBO
buznyecKoil KapTUHBI MUPA,

YUUTBHIBaTh TPAHUILBl MPUMEHEHHUS W3YYEHHBIX (U3UYECKUX MOJEINIEH:
TOYEUYHBIN JEKTPUUECKUI 3apsij, JIyd CBETa, TOUECUHbI NCTOYHMK CBETA, AJIEpHAs
MOJZIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH peuIeHUuH (PU3NYECKHUX
3a/1ay;

pacrno3HaBaTh (pU3NYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMUKHN U KBAHTOBOW (PU3UKHU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJCHCTBHE
MarHuTOB, JJICKTPOMAarHUTHAasT WHAYKUUSA, JEHWCTBHE MAarHUTHOTO TIOJS Ha
IPOBOJHUK C TOKOM M JBIKYIIMICS 3apsll, 3JEKTPOMAarHUTHbIE KoJieOaHUs U
BOJIHBI, NIPSIMOJINHEWHOE pPACHPOCTPAHEHHE CBETA, OTPAXCHHE, IPEIOMIICHUE,
uHTepdepeHuys, audpakuus U TOJAApU3aAlMsA  CBETa, JHUCIEPCUsl  CBETa,
dbotoanekTpudeckuii 3pdext (poToaddexT), cBETOBOE HaBICHUE, BOSHUKHOBEHUE
JMHEWYAaTOr0 CHEKTpa aroMa BOJOpPOJA, €CTECTBEHHAass W HMCKYCCTBEHHAas
PaOaKTUBHOCTH;

ONMCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  IMPOBOAMMOCTb  pA3JIMYHBIX  Cpel) W
AIIEKTPOMArHUTHBIE SIBJIEHUSA (TIPOLECCHI), UCHOJB3Yd (U3UUYECKUE BEIMYMHBIL:
DIEKTPUYECKUI 3apsl, CHJIA TOKA, DJIEKTPUUYECKOE HANPSIKEHUE, DIIEKTPUUYECKOE
COIPOTHUBIIEHUE, Pa3HOCTh MOTEHLIMAJIOB, AJIEKTPOABIIKYILAs cuia, paboTa TOKa,
WHAYKUUS MarHATHOTO MoJjs, cuiaa Awmmepa, cuia JlopeHua, MHIAYKTUBHOCTh
KATYyIIKW, 3HEPrUsl 3JEKTPUYECKOIO0 M MArHUTHOIO IMOJIEH, MEPHOJ U YacToTa
KoJeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsii M CUjla TOKa B MpOIEcce
TFApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUH, (OKYCHOE pacCTOSTHUE U
ONTUYECKasl cuja JMH3bI, NMPU OMHCAHUM MPABUIBHO TPAKTOBATH (PUIMUECKUIA
CMBICT HCIOJIb3YyEeMbIX BEJIMYMH, WX OOO3HAUEHUS U €IUWHUIBI, YKa3bIBaTb
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETUUHUHY C IPYTUMH BEIUUUHAMY;

ONMKCHIBATh HW3YYEHHBIE KBAHTOBBIC SIBJICHUS M MPOIECChl, HUCIOJIb3Ys
bu3nuecKkue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U
4acToTa CBETa, SHEPTHUS U UMITYJIbC (POTOHA, IEPUO MOTypaclaaa, SHEPTUs CBSI3U



aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUH CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS U €IUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBEIYHCIIATH 3HAYCHUE (PU3MUECKON BETNYUHBI,

aHAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SIBJICHUS, UCIONB3YS (PU3NUYECKUE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJlieIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
UHAYKIIUH, 3aKOH MPSMOJIMHEHHOTO pAaCIpOCTPaHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI IMPEJIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHa st PoToddekTa,
3aKOH COXPAHEHHS SHEPTUH, 3aKOH COXpPaHEHUS UMITYJIbCa, 3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsiia, 3aKOH COXpPaHEHMsI MacCOBOIO uHMcia, MOCTynaTel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pas3iinyaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbI, OOJACTH)
MIPUMEHUMOCTH;

OTIPEJICIISITh HAMIPaBJICHUE BEKTOPA MHIYKIIMA MArHUTHOTO TOJIsI TPOBOTHUKA
C TOKOM, cuJibl AMrepa u cuibl Jlopenna;

CTPOUTb U OIUCHIBaTh H300paKEHUE, CO3JaBAEMOE IUIOCKUM 3€pKajoM,
TOHKOM JIMH30M;

BBITIOJHATh OKCIEPUMEHTHI TI0 HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU W
IPOLECCOB C MCIOJb30BAHUEM MPSMBIX M KOCBEHHBIX W3MEpPEHUM: MpU 3TOM
dhopmyIHMpoBaTh MpoOIEMy/3a/1ady U THIIOTE3y Y4eOHOI0 SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTH OTBIT U OPMYITUPOBATH
BBIBOJIBL;

OCYIICCTBIIATH MPSIMbIC U KOCBEHHBIC U3MEPCHHS (PU3NUSCKUX BEITUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CMOCOO M3MEPEHHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUYHMH C UCTIOJIH30BAHUEM MPSMBIX
U3MEPEHHI: TIPU ITOM KOHCTPYHMPOBATh YCTAaHOBKY, (DPUKCHPOBATh pPE3yJIbTAaThI
MOJIYYCHHOW 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHUAE TAOMUI[ U TpaduKoB,
JieaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIICIOBAHUS;

co0ro1aTh mpaBuia 0€30MacHOro TpyJa MpH MPOBEACHUHM UCCIIEIOBAaHUMA B
pamMkax y4eOHOTO DKCIEpHMEHTa, Y4eOHO-MCCIEIOBATEIbCKOM W MPOEKTHOM
JESITEIIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOWCTB M JaOOPATOPHOTO
000pyI0BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJIEIbIO,
UCTIONB3YS (PU3HUECKHUEe 3aKOHBI U MIPUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIbI,
HEOOXOUMBbIE NIl e€ pelleHus, MPOBOAUTHh PACUEThl M OLIEHWBATH PEATBHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3HUECKOU BEIMYNHBI,



pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JOTUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYKICHHII C OMOPOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nUecKkue SBICHUS;

MCIIOJIb30BAaTh MPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHBIE UH(POPMAIIMOHHBIE
TEXHOJIOTUU [IJIsl TIOMCKA, CTPYKTYpPUPOBAHUS, UHTEPIPETALNN U TPEACTaBICHUS
y4eOHOH ¥ HAy4YHO-TIOMYJISpHON WHGOPMALMK, TOJIYYEHHOM W3 pa3IMYHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYYaEMyI0 HH(OPMAIIHIO;

OOBSCHATh TPUHITUIBI JCHCTBUS MAaIIUH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX O€30MacCHOr0 MCIOJIb30BAHMS B IMOBCEIHEBHOM
KU3HU;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHUE
TEXHUKHU U TEXHOJIOTHUH;

UCIT0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3HKE B TOBCETHEBHOM KU3HU IS
obOecnieueHns: O€30MACHOCTH MpPH OOpalleHUH ¢ NpuOOpaMu U TEXHUYECKUMHU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMUECKOIO
IIOBEJICHUS B OKPYKAIOILEH CpEAE;

paboTaTh B TIpyNI€ C BBIINOJHEHUEM pA3JIUYHBIX COLMAJIBHBIX POJEH,
IUIAaHUPOBATH padOTy TPYNIbl, PAUMOHAIBHO pacHOpenensiTh OOSI3aHHOCTH U
IJIAHUPOBATh JESATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHHE pACCMAaTPUBAEMOM TIPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoaunyecTBO yacon DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/ieioB U TeM ungpoBbie
Ne ni/m P Kourtpoasnsie Ilpakruueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O IIO3HAHUSA
1.1 ®uzrKa 1 METO/Ibl HAYYHOTO MMO3HAHUS 2 bubmorexa [JOK
' AR HEYE https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zpen 2. MEXAHUKA
2.1 KunemaTtuka 5 bubmmorexa [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Auamiia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE 6 1 1 hitps-//m.cdsoo.ru/ T4 1bf72
Uroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMMKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 | bubnuorexa [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
. OCHOBBI TEPMOTHAMHICH 0 https:/m.edsoo.ru/7f41bf72
13 ArperaTHbpie COCTOSIHHSI BEIIECTBA. 5 bu6mmorekxa [IOK

®dazoBbIE IEPEXOBI

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




Hroro no pazneny

24

Paznen 4. JIEKTPOIUHAMUKA

bu6mmoreka [IOK
41 DUICKTPOCTATHIA 10 https://m.edsoo.ru/7£41bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnunoreka [IOK
' pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Wroro no pazaeny 22
Pe3epBHOE Bpems 2
OBHLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne i/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpnen 1. JIEKTPOAUHAMUKA
11 MarnuTtHoe nojue. IeKTpoOMarHuTHast 1 1 3 bubnnoreka [JOK
' AHAYKLIUA https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
)1 MexaHn4YeCcKHUe U AIEKTPOMAarHUTHBIE 9 | bubnuorexa [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41¢97¢
5 MexaHn4yecKkue U dJIEKTPOMArHUTHBIC 5 | bubnmnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro o pasneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

https://m.edsoo.ru/7f41c97c¢

31 OCHOBBI crIEIIUATBHON TEOPUHU 4 | bubnmoreka [JOK
OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DJIEMEHTbI KBAHTOBOW ONTUKH 6 bubmorexa HOK




bu6mmoreka [IOK

. 4
4.2 Crpoerne atoma https://m.edsoo.ru/7f41c97c¢
bubmuorexa [JOK
4.3 ATOMHOE A/IpO > https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3INKU 7 bubmmorexa LOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 O6o01maro1iee NTOBTOPEHHE 4 ngj;;fj;gﬁﬁmlcwc
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne ara u¢poBbie
Tema ypoka S - = _ A i pp
n/n ° = = = g 2 u3ydeHusi oOpa3zoBaTe/bHbIE
§ = E \§ g § \g pecypchl
= 2 2 a EF a
| dusnka — Hayka o npupojae. Hayunsie MeToab | bubmmoreka [JOK
IIO3HAHUS OKPYKAKLIEro Mupa https://m.edsoo.ru/ff0c32e2
Ponb u mecto pusuku B popMupoBanuu
2 COBPEMEHHOI (El)a HOM K(z I’EI/IHI?I MHpa, B 1 bubmorexa HOK
p . yi P vp ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIeATETbHOCTH JIIOIeH
Mexanunueckoe aBuxeHue. OTHOCUTEIbHOCTh
bubnuoreka [{OK
3 MexaHu4ecKkoro asuxenus. [lepemenienue, 1
https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE
4 PaBHOMEpHOE IPSIMOJIMHEMHOE JBUKEHUE 1 bubmmorexa [TOK
p p https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NPAMOJIIMHENHOE JBHKCHUE 1 bubmmorexa [TOK
yexop p A https://m.edsoo.ru/ff0c372e
6 CBoboaHoe najzieHne. Y cKkopeHne CBOOOIHOTO | bu6nmorexa LIOK
najgcHUus https://m.edsoo.ru/ff0c39cc
7 Kpuonuneiinoe nsuxenue. [[BuxeHne | bu6muoreka [IOK
MaTepUalbHOU TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[Tpunnun otHOCHTENbHOCTH ["anmumest.
8 Nueprmanbubie cucteMbl oTcueTa. IlepBrIil 3aK0H 1 bubnmorexa LOK
P P https://m.edsoo.ru/ff0c3be8
Hprorona
9 Macca Tena. Cuna. [IpuHImn cynepno3uiuu Cui. 1 bubnmnorexa [JOK
Bropoii 3akoH HeroToHA 1711 MaTepUaIbHOW TOUKH https://m.edsoo.ru/ff0c3be8




bu6nmoreka [IOK

10 Tperuii 3akoH HproTOHA /111 MaTe€pUaibHbBIX TOUYEK
P P https://m.edsoo.ru/ffOc3be8
1 3aKkoH BCeMUPHOTO TsAroTeHust. Cuna TSHKECTH. bubnmnoreka HOK
IlepBas kocMHu4ecKasi CKOPOCTb https://m.edsoo.ru/ff0c3d00
bu6nmorexa [IOK
12 Cuna octu. 3akoH ['yka. Bec Tena
yIpyr K https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddunment tpenus. Cua
bubnuoreka [{OK
13 COIPOTHUBIICHUS NIPU JBMKCHUHU TEJa B KUAKOCTH
https://m.edsoo.ru/ff0c3f76
WJTU Ta3e
[ToctynatensHoe U BpalareibHOE ABMKEHUE
R bubnuorexa [IOK
14 abcomoTHO TBEPAOTO Tena. MomeHT cuibl. [Tneuo
. https://m.edsoo.ru/ff0c41a6
CWJIBIL. Y CJIOBHSI paBHOBECHS TBEPOTO Teja
NMnynsc maTepualbHONM TOYKHU, CUCTEMBI
15 MarepuaibHbIX ToueK. Mmnyinbce cuibl. 3akoH bubmorexa LIOK
P LMY ' https://m.edsoo.ru/ff0c43d6
COXpaHEHUs UMITyJbca. PeakTUBHOE IBU)KEHUE
Pabota u momHoCTh cuibl. Kunernueckas aHeprust
16 MarepuaibHO Touku. Teopema 00 H3MEHEHHH bubmorexa HOK
P 1 TOMIEH. Teop https://m.edsoo.ru/ff0c4502
KHHETHYECKOI SHEPTUU
[TorenuumaneHas sHeprus. [loTeHunanpHas sHEpPrUs
17 yIpyro 1e(opMHUpPOBAHHON MPYKUHBI. bubmuoreka [IOK
[ToTenunanpHas 3Heprus Tena BOIM3U MOBEPXHOCTH https://m.edsoo.ru/ffOc461a
3emun
[ToTeHumanpHble U HETIOTEHLIUATBHBIE CUIIbI. CBSI3b
13 palboThI HEMOTEHIMATIBHBIX CHJI C U3MEHEHUEM bubmuoreka [IOK
MEXaHUYECKOW SHEPTUU CUCTEMBI TeJ. 3aKOH https://m.edsoo.ru/ff0c478c
COXpaHEHHUs MEXaHWYECKOW dHEPTUH
19 Jlabopamopuaa paboma Nel «HUccredosanue ceazu

paﬁombl CUIbL C USMEHEHUEM MEXAHUUECKOU




IHepcuu mejia Ha npumepe pacmiiiceHusn
Pe3uno06020 Hccyma)

KonTpoabHasi padora Nel mo teme

bubnunoreka LIOK

20 «Kunemaruka. /lunamuka. 3aKoHbI COXpaHeHHS
A P https://m.edsoo.ru/ff0c4b74
B MeXaHHKe»
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-
21 KUHETUYECKOU TeOpUuH. BpoyHOBCKOE NBIKEHHE buGnuorexa [IOK
PHH- POy ' https://m.edsoo.ru/ff0c4dc2
Huddyszus
XapakTep ABUKECHUS U B3aUMOJICHCTBHS YaCTHUIL
22 BelecTBa. Mojenu CTpOCHHS Ta30B, KUJKOCTEH U
TBEPJBIX TEIl
3 Macca monekyi. KonuuecTBo BemiecTsa.
[TocTostnuas ABoraapo
24 TemoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [llkana temneparyp Llenscus
bubmmoteka IIOK
25 Wneanshsiii raz B MKT. OcHoBHOe ypaBHeHne MKT
P https://m.edsoo.ru/ffOc4fde
AOGcomtoTHas TemMrepaTypa Kak Mepa cpeiHen
26 KUHETUYECKOU DHEPTUU IBIKEHUS MOJIEKYII bubmorexa HOK
P N . https://m.edsoo.ru/ff0c511e
VYpaBuenue Meneneena-Kinanelipona
27 3akoH JlanmpToHa. ["a30BbIC 3aKOHBI
Jlabopamopnaa paboma Ne2 «Hccnedosanue
28 3a8UCUMOCIIU MeHCOY RAPAMEMPAMU COCMOAHUSA
PAa3persncennozo 2a3a»
29 N3omporieccel B naeanbHOM Ta3e U UX rpadudeckoe bubnuotexa [JOK
IpEACTaBICHUE https://m.edsoo.ru/ff0c570e
30 BHyTpeHHss sHEprusi TEpMOIUHAMUYECKOM bubmuoreka [JOK

CHCTEMBI B CIIOCOOKI €€ n3MeHeHus. KomnuecTso

https://m.edsoo.ru/ff0c5952




TEIUI0THI U paboTa. BHyTpeHHss sHeprus
0JIHOATOMHOT'0 HUJICAJIbHOT'O Ta3a

31 Bunael rerionepenauu bubmorexa HOK
A et https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEI0EMKOCT BemecTBa. KonnuectBo
32 TEIUIOTHI MIPH TeIuIonepeaayde. AquadaTHbIN bubmorexa HOK
P penatie. A https://m.edsoo.ru/ff0c5¢36
rporiecc
1 [IepBblil 3aKOH TEPMOAVHAMUKH U €r0 IPUMEHEHHE Bbu6moteka [JOK
K HU30Mpo1eccam https://m.edsoo.ru/ffOcSefc
34 HeoOparumocTs miporieccoB B ipupojie. Bropoii bubnnorexa [JOK
3aKOH TEpMOAVHAMUKHU https://m.edsoo.ru/ff0c6230
bubnuoreka [{OK
35 I1 i KII i
punnun aevctus u KI remioBoit MmarmmHe hitps:/m.cdsoo.ru/ff0c600a
36 [uxn Kapno u ero KITJ]
37 DKoJoru4eckue npoOaeMbl TETIIO3HEPTETUKH
18 O6o0maromuii ypok «MonekynspHas pusuka. bubnnorexa [JOK
OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KontpoJabHas padora Ne2 mo teme
39 «Mo.JII:eK JIAe H:ﬂ ¢puzuxa. OcHoBBI bubmroreia LIOK
yap ’ https://m.edsoo.ru/ff0c6a50
TePMOAHMHAMUKN»
40 [TapooGpa3oBanue u koHaeHcanus. Vcmapenue u but6mmoreka [IOK
KUATICHUE https://m.edsoo.ru/ff0c63b6
41 AOCOJIIOTHAsI 1 OTHOCUTEJbHAS BIIAXXHOCTH BO3/TyXa. bubnmnorexa [JOK
Hacsimennsiit nap https://m.edsoo.ru/ff0c64d8
Teépmoe Teno. Kpucramnuueckue u amopgHbIe Tena.
N bubmuoreka [{OK
42 AHn30TpoOINs CBONCTB KpUcTaLIoB. JKuakue

Kpuctaybl. COBpeMEHHbIE MaTepHaIbl

https://m.edsoo.ru/ff0c65f0




43 [InaBnenue u KpucTauM3anus. Y aeinbHas TerioTa bubnmnoreka HOK
iaBienus. Cyomumarus https://m.edsoo.ru/ff0c6708
bu6nmmoreka [IOK
4 Ypapiieine Tenuioporo azaiica https://m.edsoo.ru/ff0c6820
45 Dnektpu3anus Ten. DIeKTpUIecKui 3apsa. Jsa bubmmoreka [JOK
BU/IA DJIEKTPUYECKUX 3aPSAI0B https://m.edsoo.ru/ffOc6bcc
46 [IpoBOAHMKH, AUDIEKTPUKH U TTOTYIPOBOJIHHUKHU. bubnmoreka [JOK
3aKOH COXpaHEHUs ANEKTPUIECKOTO 3apsiaa https://m.edsoo.ru/ff0c6bec
A7 B3aumopeiictBue 3apsanoB. 3akon Kynona. bubnnorexa [JOK
ToueyHslil 2EKTPUYECKUAN 3apsi https://m.edsoo.ru/ffOc6ce4
Hanpsx€aHocTh 3nekTpuyeckoro nomst. [IpuHimn
48 CYNEPIIO3ULINH JIEKTPUUYECKUX nosier. Jlunuun bubmorexa HOK
B https://m.edsoo.ru/ff0c6df2
HaNPsKEHHOCTH
49 PaboTa cuit anexkTpocTaTuueckoro mossi. bubmuoreka [JOK
[Torenmman. Pa3HOCTh MOTEHLIMATIOB https://m.edsoo.ru/ff0c6f00
[TpoBOIHUKY U AUDIIEKTPUKH B
50 3J'Ip€KTp00TaTI/I‘-IeCKOM noljie. Jusnextpudeckas bubmmorexa [TOK
https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTh
N bubnuoreka [{OK
o MEKTpOSMKOCTS. KoRjiercatop https://m.edsoo.ru/ff0c7126
57 DNeKTPOEMKOCTD MIIOCKOTO KOHJEHCATOpa. DHEPTHUs bubnmnorexa [JOK
3apsDKEHHOI0 KOHAEH CAaTOpa https://m.edsoo.ru/ff0c72c0
53 Jlabopamopuas pavoma Ne3 ""Hzmepenue
INeKmMpoémKocmu Konoencamopa''
[TpuHIMTT NEHCTBUS ¥ IPUMEHEHNE KOHAEHCATOPOB,
54 KOMMHUPOBAJIBHOTO amnmapara, CTpyHHOT0 MpUHTEpa.

DnekTpocTaTHYecKas 3aluTa. 3a3eMIeHue
AJIEKTPONIPUOOPOB




55

56

57

DNeKTpUYECKUi TOK, YCIOBUS €r0 CYIIECTBOBAHMU.
[TocTostnubiit Tok. Cuita Toka. Hamnpsixenue.
Conpotusnenue. 3akoH Oma 17151 yyacTka Lenu

[TocnenoBarenpHOE, MapaiesIbHOE, CMELIAHHOE
COCMHEHNE TPOBOHUKOB. Jlabopamopnasa paboma
Nod «H3yuenue cmewtannozo coeounenus
pe3ucmopoe

PaGoTta u MOLTHOCTH AIIEKTPUUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

0.5

bu6numoreka [IOK
https://m.edsoo.ru/ff0c74f0

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 11 TOJIHOM (3aMKHYTOM)
aeKTpru4eckon nenu. KopoTkoe 3aMblkanue.
Jlabopamopnasa paooma Ne5 «H3zmepenue 3/]C
UCMOYHUKA MOKA U €20 6HYMPEHHE20
COnpoOmMuBIeHU)

0.5

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOoHHAask MPOBOIUMOCTE TBEPBIX METAJIIOB.
3aBHUCHUMOCTH COMTPOTHBIICHUS METAJIJIOB OT
Temreparypbl. CBEpXIIPOBOIMMOCTh

60

61

62

DnexTpuueckui Tok B Bakyyme. CBoicTBa
ANEKTPOHHBIX ITYYKOB

[TonmynpoBoIHUKH, UX COOCTBEHHAs U IPUMECHAs
npoBoauMocTs. CBOMCTBA p—n-NIepexoaa.
[TomynpoBOTHUKOBBIE TPUOOPEI

DIIEeKTpUYECKHUI TOK B pacTBOpax M paciuiaBax

NEKTPOJIUTOB. DINEKTPOIUTHYECKAS TUCCOLMALINS.
OneKTponan3

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc84ae

but6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

63

DneKTpUUYeCKHil TOK B razax. CaMOCTOATENbHBIN 1
HECAMOCTOSITENbHBIN pa3psia. Momuus. [1nazma

bubnunorexa LIOK
https://m.edsoo.ru/ff0c84ae




DnexTpuueckrue npudopsl U yCTPOUCTBA U X

64 npakThuyeckoe npuMmenenue. [IpaBuia TeXHuKu 1 Bubmaorexa ITOK
p p P https://m.edsoo.ru/ff0c86fc
0€e30I1acCHOCTH
. bu6numoreka [IOK
65 O6o0maromuii ypok «JIeKTPOIUHAMUKAY 1 hitps://m.cdsoo.rw/ff0c88be
KonTpoabHast padora Ne3 mo teme
66 «Quaekrpocratuka. [IoCTOAHHBIN YJIEKTPUYECKHU I 1 bubnmorexa HOK
P ) P https://m.edsoo.ru/ffOc8a8a
TOK. TOKHM B pa3IuYHBIX cpeax»
Pe3epBHEIT ypOK.
67 Koni OJIBH};pﬂ adora Ne4 o reme 1 buGnuorexa [IOK
P p - https://m.edsoo.ru/ff0c8c56
"JaexkTpoauHamuka'
68 PezepHblit ypok. O6o0maronuii ypok mo remam 10 | Bbu6moteka [JOK
KJjacca https://m.edsoo.ru/ffO0c8f6¢c
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka = - = - A bp
n/n 2 2 = @ 2 mu3yyeHusn oOpa3oBaTesbHbIE
S g es ZES8
g = 2 e 2 o= pecypcsl
Q 2 a2 a R 5 a
[TocTosiHHBIE MArHUTHI U UX B3aUMOJEHCTBUE.
1 MarnutHoe 1ojie. BeKTop MarHuTHON HHIYKIIUU 1 bubnmorexa LHOK
. p YR https://m.edsoo.ru/ff0c9778
JIuHUM MarHUTHOM MHYKLIMH
) MarnuTtHO€e nojie IPOBOJHUKA ¢ TOKOM. OTBIT | bubnnoreka [JOK
Opcrena. BzanmonelicTBre NpOBOAHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 Jlabopamopuas paboma Nel «H3yuenue macHummnozo 1 | bubnuorexa [JOK
RONA KAMYWKU C MOKOM) https://m.edsoo.ru/ffOc98fe
JlelicTBME MarHUTHOTO TTOJISI HA MTPOBOJHUK C TOKOM.
4 Cuna Amnepa. Jlabopamopnas paooma No2 | | bubnnoreka [JOK
«Hccneoosanue oeiicmeus nOCMOAHHO20 MAZHUMA https://m.edsoo.ru/ff0c9acO
Ha PAMKy ¢ mOKOM»
JlelicTBME MarHUTHOTO TTOJISI HA JBHKYLIYIOCS
5 3apsbxeHHyro yactuily. Cuna Jlopenna. Pabora cuibl 1 bubmmorexa [OK
PIDICHIYIO Y peHa. https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarHuTHas HHAYKIus. [loTok BekTopa
6 MarHuTHON uHAyKIuu. DJ1C nHayKnuu. 3aKoH 1
3JEKTPOMAarHUTHON MHAyKInn Papanest
- Jlabopamopnaa paboma Ne3 «Hccnedosanue | | bubnuoreka [IOK
AGEHUA INNEKMPOMACHUMHOU UHOYKUUW) https://m.edsoo.ru/ffOcal50
NunyktuBHOCTD. SBNeHMe camounaykiuu. IJ1C
bu6mmoreka [IOK
8 CaMOMHAYKIIMU. DHEPIHsl MArHUTHOTO TMOJIS KaTYIIKU C 1

TOKOM. 3J'ICKTpOMaFHI/ITHOC I10JIC

https://m.edsoo.ru/ff0ca600




TexHuyeckue ycTpoiicTBa U UX MPUMEHEHHE:
MMOCTOSIHHBIE MATHUTBHI, JIEKTPOMArHUTHI,

noTpeOIeHne IeKTPUIECKON SHEprun

9
AJIEKTPO/ABUTATENb, YCKOPUTEIIN JIEMEHTAPHbIX
4acTHULl, UHAYKLNOHHAS [1€Yb
10 O6o0maromuii ypok «MarauTHoe 1oJie. bubnunoreka [HOK
DJIEKTPOMArHuTHAs MHTYKIHS» https://m.edsoo.ru/ffOcab82
1 KonTtpouabnasi paéora Nel no reme «MarnurHoe bubmumoreka [IOK
noJie. JJIeKTPOMATHUTHASL MHAYKIUSD) https://m.edsoo.ru/ffO0cad58
CB00Oo/IHBIE MEXaHUYECKUE KOJIeOaHusI.
bubmuorexa [JOK
12 I"apmonnueckue konebanusi. YpaBHEeHUE
o https://m.edsoo.ru/ff0caf06
rapMoHHuYecKux kosiebanuil. [IpeBpaiienue snepruu
Jlabopamopuas paooma Ned «Hccnedosanue
13 3a6UCUMOCHIU NEPUOOA MATILIX KOJEDAHUTL 2Py3a Ha
HUumu om OJUHBL HUMU U MACCL 2PY3a»
Koneb6arenbublit koHTYp. CBOOOAHBIE
14 3JIEKTPOMAarHUTHbBIE KOJIeOaHUs B HJ€aIbHOM bubnuoreka [IOK
Kosie0aTeIbHOM KOHTYpe. AHAIOTUS MEXIY https://m.edsoo.ru/ffOcb820
MEXaHUYECKUMH U 3JIEKTPOMAarHUTHBIMU KOJICOaHUSIMU
15 ®opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPTUU B bubnnoreka [JOK
ueaIbHOM KoJeOaTeIbHOM KOHTYpe https://m.edsoo.ru/ff0cb9c4
[IpencraBienue o 3aTyxaroUMX KOIeOaHUAX.
bu6mmorexa [IOK
16 Breinyxnennsle Mexanndyeckue konedanus. Pezonanc.
https://m.edsoo.ru/ffOcbb86
BoinykaeHHbIE 3JIEKTPOMAarHUTHBIE KOJIeOaHHs
[TepemennsbIit Tok. CHHYCOMTANBHBIN IEPEMEHHBIN
bubmuorexa [JOK
17 TOK. MOITHOCTh NEPEMEHHOT0 TOKa. AMIUIUTYIHOE U
. https://m.edsoo.ru/ffOcbd34
JeicTByIOIIEe 3HAUEHHUE CUIIBI TOKA U HAIIPSKEHUS
13 Tpancdopmarop. [IpousBoacTso, nepenaya u




YCTpoHCTBO U MPaKTHYECKOE MPUMEHEHUE

19 ANEKTPUYECKOT0 3BOHKA, FEHEPATOpa IIEPEMEHHOTO bubmmorexa LHOK
P . ’ patopa 1ep https://m.edsoo.ru/ff0cc324
TOKa, TUHUHU AJIeKTporiepeaayd
DKOJOTHYECKHE PUCKU TPU TPOU3BOJICTBE
20 anekTposHepruu. KynbTypa ucnosiab3oBaHust
AJEKTPOIHEPTHH B MOBCEAHEBHON KU3HU
MexaHnu4ecKue BOJIHBI, YCIIOBUS PACIIPOCTPAHEHUS.
21 [Iepuoa. CxopocTh pacpOoCTpaHEHUs U JJIMHA BOJIHBI bubnuorexa LIOK
PHOA. p pactipoctp ' https://m.edsoo.ru/ff0cca54
[Tonepeunblie ¥ MPOIOJILHBIE BOJIHBI
2 3ByK. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa bubnnoreka [HOK
ToHa. TeMOp 3ByKa https://m.edsoo.ru/ff0cccOc
3 DNEeKTPOMarHUTHHIE BOJIHBI, UX CBOMCTBA U CKOPOCTb. bubnnoreka [HOK
[IIxana 3;1€eKTpOMarHUTHBHIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIMIIBI pagOCBsI3U U TeleBUAeHUA. PazButue
cpencts cBs3u. Paanonokanus
bu6mmoreka [IOK
25 KountpoabHnas padora Ne2 «KoJsie0anus u BOJTHBD)
P P https://m.edsoo.ru/ff0cc6f8
[IpssMonMHENHOE pacIIpOCTPAHEHHUE CBETA B
26 oxHopoaHon cpeae. Toueunniii ICTOUYHUK cBeTa. JI bubmorexa HOK
P peae. et https://m.edsoo.ru/ff0cd350
cBeTa
7 OTtpakeHue cBeTa. 3aKOHBI OTPAKEHHUS CBETA. bubnmnorexa [JOK
[TocTpoenue n3o0pakeHU# B MIIIOCKOM 3epKaje https://m.edsoo.ru/ff0cd4e0
)3 [Ipenomnenue ceera. [lonHOE BHYTpEeHHEE OTPAKEHHUE. bubnmoreka [JOK
[IpenenbHbIl yroi MOJIHOTO BHYTPEHHETO OTPaKEHUS https://m.edsoo.ru/ffOcd7{6
79 Jlabopamopuasa paooma Ne5 «Hzmepenue bubnuorexa [JOK
ROKazamensa npeiomieHus Cexkia) https://m.edsoo.ru/ffO0cd67a
30 JIunzel. [loctpoenune nzobpaxkenuii B muH3e. opmyra bubnmnoreka [JOK

TOHKOMU JIMH3EL. Y BEINYECHUE JINH3EI

https://m.edsoo.ru/ffOcddle




Jlabopamopnas pavoma Ne6 «HUccneoosanue

3 C6OIICME U300PANHCEHUIL 8 TUH3AX)
Hucnepcus ceera. CoXHBIA COCTaB OEJIOTO CBETA.
32 LBer. Jlabopamopuan pavoma Ne7 «Haodarwoenue
oucnepcuu ceemay
13 Wutepdepennus ceera. Audpakius cera. bubmumoreka [IOK
HudpakimonHas pemeéTka https://m.edsoo.ru/ff0ced22
34 [TonepeunocTs cBeTOBBIX BOJH. [losspr3anus ceera bubmmorexa LOK
https://m.edsoo.ru/ffOcf02e
35 OnTrueckue MpuOOpPHI U YCTPOMCTBA U YCIOBUS UX
0€301acHOTO MPUMEHEHUS
36 ['panuIpl MPUMEHUMOCTH KJIACCUYECKON MEXaHUKHU. bubnuoreka [IOK
[TocTynatel cienuanbHOM TEOPUU OTHOCUTEIBHOCTH https://m.edsoo.ru/ffOcf862
37 OTHOCHUTENBHOCTH OJJTHOBPEMEHHOCTHU. 3aMe/JIEHHE bubnnoreka [JOK
BPEMEHU U COKpAILLEHUE JJINHBI https://m.edsoo.ru/ffOcfa42
18 DHeprus U UMNYJIbC PEISITUBUCTCKOM yacTullbl. CBA3b bubnuoreka [IOK
MAaccChl € SJHEPrHel U UMIYIbCOM. DHEPTHUs TOKOs https://m.edsoo.ru/ffOcfc68
39 KonTtpoabsnas padora Ne3 «Onruka. OcHOBBI bubnuoreka [IOK
crenuaJbHON TEOPUH OTHOCUTEJIBLHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. opmyna [Tnanka. DHEPTUs U UMITYIIBC bubnuotexa [JOK
¢doToHa https://m.edsoo.ru/ffOcfel6
41 OTtkpriTHe U uccnenoBanue GotodPpdexra. OmbITH A. bubnmoreka [JOK
I'. CroneroBa https://m.edsoo.ru/ffOcffc4
4 3akonbl poTtorddexra. YpaBHeHHE DUHINTEHHA IS bubnmoreka [JOK
¢doroaddexra. «Kpacnas rpanuna» Gororddexra https://m.edsoo.ru/ff0d015e
13 Hasnenue ceera. OneiTel [1. H. JleGenena. bubnuotexa [JOK

XUMHYECKOE NENCTBUE CBETA

https://m.edsoo.ru/ff0d04a6




TexHuyeckue ycTpoiicTBa U MpaKTUYECKOE

44 npuMeHeHHe: (POTOIIEMEHT, (POTOJATUHNK, COTHEUHAS
Oarapesi, CBETOAHO]]

45 Pemenne 3amau mo teMe «O1eMeHTH KBAHTOBOM bubmuorexa [JOK
ONITUKI https://m.edsoo.ru/ff0d0302

46 Mopnens aroma Tomcona. Onbitel Pesepdopaa mo bubnmoreka [JOK
paccesiHuio o-4yactull. [lnmanerapuas Moaens aroma https://m.edsoo.ru/ff0d091a

bu6mmoreka [IOK

47 IToctynater bopa

Yy P https://m.edsoo.ru/ff0dOafa
Nznydyenue u normnomieHne (OTOHOB MPH MEPEX0JIE
48 aToma Cc OJHOIr'0 YPOBHS SHEPIHHU Ha Apyroi. Buabl bubmorexa [JOK
M P PYToH. https://m.edsoo.ru/ff0d0afa
CIEKTPOB
BonHoBsie cBolicTBa yacTuil. Bosnbl ne bpois.
49 KopnyckynsipHo-BoiiHOBOM ayainn3M. CIIOHTaHHOE U bubmorexa [JOK
PIyCKY AP Y ) https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3JTyYCHHE

50 OTtkpsiTHe pagunoakTuBHOCTH. OnbITH Pezepdopaa mo bubnuotexa [JOK
OIIPEIEIIEHUIO COCTaBa PaIHMOAKTUBHOIO U3IyYEHHUS https://m.edsoo.ru/ff0d0fd2

51 CgoiicTBa anbda-, 6eTa-, raMMa-u3nydeHus. Brnusaue
PaINOAKTUBHOCTH Ha )KUBBIE OPTaHU3MBbI
OTtkpbITHE IPOTOHA U HeWTpoHa. M30Tomnbl. Anbda-

52 acnaj. DJIEKTPOHHLIN 1 MO3UTPOHHBIN OeTa-pacia, bubmorexa [TOK
Pactiazt. p p pactial. https:/m.edsoo.ru/ff0d1162
lNamma-uznydenue
DHeprus CBA3U HYKJIOHOB B sJipe. SInepHble peakinH.

53 Snepusiil peaktop. [1poOieMsbl, EPCIEKTUBLI bubmorexa LIOK

P p p- 1P . p i https://m.edsoo.ru/ff0d1356
AKOJIOTUYECKUE ACTICKTHI SIEPHOMN YHEPTETUKU
DneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.
bu6mmoreka [IOK
54 MeTo1p1 HaOIIOICHUS U PETHCTPAIH dJIEMEHTAPHBIX

yactull. Kpyrusiii cton «@yHiameHTanbHbIe

https://m.edsoo.ru/ff0d0e38




55

56

B3auMOCHCTBUA. EAMHCTBO u3nueckoil KapTHHBI
MHUpa»

Ortarnbl pa3BUTHs acTpoHOMUH. [IpuknanHoe u
MHPOBO33PEHUYECKOE 3HAUCHUE aCTPOHOMHUH. Buj
3B&3mHOrO Heba. Co3Be3aus, IPKUe 3BE3IBI, IUIAHETHI,
HUX BUIuMoe aBrkeHre. CoHeyHas cucTteMa

Connue. ConHeyHast akTUBHOCTb. McTOUHMK 3HEprun
CoiHIa u 3BE3]

57

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3 b
IJIaBHOM MMOCIIEI0BATEIbHOCTH. BHYTpEHHEE CTpOCHHE
3BE37. COBpeMEHHbBIE IIPEJICTABICHUS O
MIPOUCXOXAEHUHU U 3BoJronn CoHLa U 3BE311

58

59

60

Mnuneunsiii [1yte — Hama I'anaktuka. Ilonoxenue u
newkenue Comuna B [Nanaktuke. ["anaktuku. Y€pHbie
JBIPBI B SIAPAX TATAKTHK

Bcenennas. Pa30eranue ranaktuk. Teopust bonbioro
B3pbIBA. PenmukTOBOE M3itydeHue. MeraranakTuka

Hepemennsie npobieMbl aCTpOHOMUHN

61

62

63

KonTtpouabnas padora Ned «jieMeHTBI ACTPOHOMHH
U acTpOPU3MKI»

O6o06maromuit ypok. Ponb ¢pusuku u actpoHOMuu B
SKOHOMUYECKOH, TEXHOJIOTUYECKOH, COUAIIBHON 1
THUYECKON cepax NesTeTbHOCTH YeToBeKa

O6o06matomuit ypok. Poib u Mmecto pusuku u
aCTPOHOMMHU B COBPEMEHHOW HAy4YHOH KapTHHE MUpa

64

O6o06maromuit ypok. Poib ¢pusndeckoii Teopuu B
(hopMUPOBAHUY MPEICTABIEHUN O PU3HMUECKOU
KapTHHE MHpa




O6o0maromuii ypok. Mecto Gpu3u4ecKor KapTHHBI

65 MUpa B 00IIEM PSTy COBPEMEHHBIX €CTECTBEHHO- 1
HAYYHBIX MIPEJCTABICHUNA O IPUPOJIE
66 Pe3epBHbIil ypok. MarHuTHOE 10JI€. 1
DNeKTpOMarHuTHAsE UHYKIIHS
67 PesepBHblil ypok. OnTuka. OCHOBBI ClIEIMATIBLHON |
TEOPHH OTHOCUTEIBHOCTH
68 Pesepusiii ypok. KBantoBas gusmka. DeMeHTHI | bubnuoreka [IOK
ACTPOHOMHUU U aCTPOPUUKH https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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