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1. HIOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke 6a30BOT0 YpOBHS Ha YPOBHE CpPEIHEro O0OIIero
oOpa3zoBaHus pa3pab0TaHa HA OCHOBE MOJIOKEHUN U TpeOOBAaHUN K pe3yJbTaram
OCBOEHHSI OCHOBHOU 00pa3oBaTeIbHONM MPOTpaMMbl, mpeacTaBieHHbx B OI'OC
COO, a Ttakxke ¢ yuérom denepanbHOl paboueld mMporpaMMbl BOCIUTAHHS U
KOHLENIMKU TpenoaaBanus yueOHoro npeamera «dusnka» B 00pa30oBaTENIbHBIX
OpraHu3anuax Poccuiickon denepanum, peANNn3yIOIMX  OCHOBHBIC
00pa30BaTENbHBIE POTPAMMBI.

Conepxanue nporpammbl Mo (U3MKE HaNpaBiIe€HO Ha (POPMUPOBAHUE
€CTECTBEHHO-HAYUYHOU KapTUHBI Mupa o0yyvatomuxcs 10—1 1 kiraccoB npu 00yueHnn
X (Qu3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-AESATEIbHOCTHOI'O MOIX0/IA.
[Iporpamma o ¢puzuke coorBercTBYeT TpedoBaHusIM @I'OC COO K m1aHupyeMbM
JUYHOCTHBIM, IPEAMETHBIM U METANpPEIMETHBIM pe3yJibTaTaM 00yUEeHHUs], @ TAKKE
YUYUTBHIBAET HEOOXOJMMOCTh pEalu3allii MEXKIPEIMETHBIX CBA3€d (QU3MKH C
€CTECTBEHHO-HAYUYHbIMU yUEOHBIMU MTpEAMETAMU. B Hell onpenesnsitoTcs OCHOBHbIE
LU U3yUeHUs (PU3MKU HA yPOBHE CPEAHET0 001Iero 00pa3oBaHus, IJIaHUPYEMbIE
pe3yabTaThl OCBOEHUS Kypca (U3MKH: JIMYHOCTHBIE, METANpEIMETHbIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpammano u3MKe BKIIOYAECT:

IUTAaHUPYEMBbIE PE3yJIbTaThl OCBOEHUS Kypca (PU3UKU HAa 0a30BOM YpOBHE, B
TOM UYHCJIE TPEAMETHBIE PE3YIbTaThI [0 T01aM 00YyUEHHS;

coJiepKaHue yueOHoro npeamera « Du3nka» 1o rojiam o0yyeHusl.

dusrka Kak Hayka O HauOosee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTyIas B
KayecTBe yueOHOI0 MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHMK 00 okpyx)aromeM mupe. LIIkoapHbIN Kypc GU3NKK — CHCTEMOOOpa3y IOt
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEAMETOB, TOCKOIBKY () MI3BUUECKUE 3aKOHBI
JeXaT B OCHOBE TPOIICCCOB W SBJICHUH, W3y4daeMbIX XHUMHEH, OHMOJIOTHEH,
bmuueckorr reorpaduert u actpoHomuen. lcmonbp3oBaHWE W aKTUBHOE
npuMeHeHne  (PU3MYECKUX 3HAHUM  OMpenenseT XapakTep U pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTUH B Chepe YIHEPTETUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA,
MOJIYYEHUS HOBBIX MaTEpUAIOB C 33JJaHHBIMU CBOWCTBaMU U Jpyrux. M3yueHue
(M3UKN BHOCUT OCHOBHOM BKJ1a/] B (HOPMHUPOBAHNE €CTECTBEHHO -HAYy YHOU Kap TUHBI
Mupa oOydarmmxcsi, B (OPMUPOBAHHE YMEHUN MPUMEHSITh HAYYHBIH METOJ
MO3HAHUS MPU BHITIOJIHEHUN UMHU yIEOHBIX UCCTIEIOBAHUH.

B ocHOBy kypca (usumkm 11 ypoOBHS CpeIHero oOmero oOpa3oBaHUS
HOJIOKEH PAJ HAEH, KOTOPbIE MOYKHO pPAacCMAaTpUBaTh KaK MPHUHLMIIBI €r0
OCTPOEHHUS.

Hoes yenocmuocmu. B COOTBETCTBUM C HEM KypC SIBISETCS JIOTUYECKH
3aBEpPILIEHHBIM, OH COJEPKUT MaTepuall U3 BCEX pa3AeiioB (DU3UKHU, BKIIOYAET KaK
BOMPOCHI KJIACCUUECKOM, TaK U COBPEMEHHOM (PU3UKHU.

Hoesn eenepanusayuu. B coOTBETCTBUM C HeW MaTtepuan Kypca (HU3HUKH
o0benquHEH BOKpYr (Qusmueckux Tteopuil. Beaymmm B Kypce sABisieTcs
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(dbopmupoBaHKE NPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaTepuH, BEIIECTBE U
HoJIE.

Hoea eymanumapuzayuu. EE peanuzanus NpennosaracT MCIOJb30BaHHE
T'YMaHUTAPHOT'O MOTEHUMaNa (HU3NIECKON HAYKH, OCMBICICHUE CBSI3U Pa3BUTHSA
(pU3HKH C pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU
¥ 9KOJIOTMUE€CKUMHU PO OIeMaMHU.

Hoess npuxnaonou Hanpaserennocmu. Kypc ¢Gusuku mnpeanosaraet
3HaKOMCTBO C LIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTUYECKUX MPUIIOKEHUIA
M3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peanusyercss MOCPEICTBOM BBEICHUS JJIEMEHTOB
COJIEpKaHHUs, TMOCBAIIEHHBIX HSKOJIOTMYECKHUM TMpoOjIeMaM COBPEMEHHOCTH,
KOTOpPBIE CBSI3aHbl C PAa3BUTUEM TEXHUKH U TEXHOJIOTHUH, a TaKKe 00CYXKICHUs
po0JIeM paMOHAIbHOTO MPUPOJOTIOIB30BAHUS ¥ 3KOJIOTUYECKOM 0€30MaCHOCTH.

Crep:KHEBBIMHU 3JIEMEHTaMH Kypca (U3HKH Ha YPOBHE CPEIHEro OOIIEro
0o0pa3oBaHus ABISIOTCS (PU3NUECKUE TEOpHUH ((POPMUPOBAHHUE MPEACTABICHUN O
CTPYKTyp€ MOCTPOEHUS PU3HUUECKON TeOpUH, poau GyHIaMEHTAIbHBIX 3aKOHOB 1
PUHIIMIIOB B COBPEMEHHBIX MTPEICTABICHUAX O IPUPO/IE, IPAaHUIIAX TPUMEHUMOCTH
TEOPH, 1711 OTIMCAHMUS €CTECTBEHHO-HAYUHBIX SIBICHUH U MPOIIECCOB).

CucreMHO-1eATeTbHOCTHBIN OAX0/1 B Kypce PU3MKHU peanu3yercs Mpexae
BCEro 3a CYET OpraHu3allui SKCIEPUMEHTATHHON AESITENIbHOCTH O0YYaroIIHIXCs.
Jli1st 6a30BOTr0 ypOBHS Kypca PU3HKH — 3TO UCHOJIL30BaHNE CUCTEMBI (DPOHTATBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U J1A0OPaTOPHBIX pabOT, KOTOPHIE B IPOTPamMMe
no (usuke oObEIMHEHBI B OOIIMI CIHUCOK YUEHUYECKUX MPAKTUYECKUX PadoT.
Boigenenue B yKa3aHHOM IepeuHE J1a0OpaTOPHBIX pabOT, MPOBOAUMBIX JUIS
KOHTPOJISl U OLIEHKH, OCYIIECTBIACTCA YYaCTHUKAMH 00pa30BaTEIbHOTO MpOoIiecca
UCXO/s1 13 0COOCHHOCTEN MIaHUPOBAHUSA U OCHalleHus kaOunera ¢usuku. [Ipu
3TOM oOecleurBaeTcsi OBJaJleHue OOyYaroUMMHUCA YMEHUSMU IPOBOJIUTH
KOCBEHHbIE M3MEpPEHUs, UCCIEIOBaHMs 3aBUCUMOCTEW (PU3NYECKHX BEIUYUH U
MOCTaHOBKY OIIBITOB IO MPOBEPKE NPET0KEHHBIX TUIIOTES.

Bonp1ioe BHUMaHUE yAENS€TCs PELICHUIO PACUETHBIX M KAUECTBEHHBIX 33/1a4.
IIpu 3TOM 1151 pacyETHBIX 3a]1a4 IPUOPUTETOM SIBJISFOTCS 337a4H C SIBHO 33/1aHHOU
¢u3nyeckol MOJeNnblo, MO3BOJSIONIME NPUMEHSATh HW3YyUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjena Kypca, TaK U UHTETrpUpPYS 3HAHUS U3
pa3HbIX pa3fenos. g KaueCTBEHHBIX 33/1a4 IPUOPUTETOM SIBIISIIOTCA 3aJaHUsT Ha
oObsCHEHHE MPOTEeKaHUs (PUINYECKUX SBJICHUNH M TPOILIECCOB B OKPY>KAIOLICH
KU3HU, TpeOyromme BbIOOpa (PU3MUECKONW MOJETW Uil CUTyallud TpPaKTHKO-
OPHUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpedoBanusiMu PI'OC COO k MaTepualibHO-
TEXHUYECKOMY 00ECIEUEHHUI0 yUeOHOTO Mpoliecca 0a30Bblid ypOBEHb Kypca PU3NKH
Ha YpOBHE CpeaHero oOmero o0pa3oBaHUs JOJKEH HM3YydaTbCsl B YCIOBHSX
MPEAMETHOrO KaOuHeTa (PU3MKU WM B YCIOBMSIX MHTEIPUPOBAHHOTO KaOMHETa
MIPEMETOB €CTECTBEHHO-HAy4YHOTO IMKia. B kaOuHeTe (U3MKU OJIKHO OBITh
HEOOX0IMMOe J1abopaTOpHOE O0OPYIOBaHUE JIsl BBINOJHEHUS YKa3aHHBIX B
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nporpaMMe 1o (PU3MKe YIEHUIECKUX MPAKTUIECKUX PadOT U JIEMOHCTPAIlMOHHOE
000pyJOBaHHUE.

JleMoHCTpanmoHHOEe 00OpyJoBaHHE (QOPMHUPYETCI B COOTBETCTBUU C
NPUHIMIIOM MHHUMAJIbHOW JOCTaTOYHOCTH M  OOECTIEeUMBAECT TOCTAHOBKY
MEPEUNCICHHBIX B TIpOorpaMMe IO (U3HKE KIIOYEBBIX JIEMOHCTpAIMA st
UCCIICIOBAHNUSA HW3y4YaeMbIX SBJICHHUH W  TPOIECCOB, OMIMPUYECKUX U
G yHIaMEHTATbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHCHHH.

JlaGoparopHoe 00OpymOBaHWE ISl YYEHHYECKHX TMPAKTHUECKHX pPaboT
dbopmupyeTcst B BUJE TEMaTHYECKUX KOMIUIEKTOB M 0OECIeYMBaeTCsS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydJarommxcs. TeMaThueckue KOMIUICKTHI
nabopaTopHOro 00O0PYIOBaHUS JOJIKHBI OBITH IOCTPOEHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUH aHAJIOTOBBIX WM ITU(PPOBHIX MPHOOPOB, a TAKKE KOMITbIOTEPHBIX
MU3MEPUTETBHBIX CHCTEM B BUE IIU(PPOBBIX 1A0OPATOPHIA.

OCHOBHBIMH HeJISIMH H3Yy4YeHUs (DU3UKH B 00111eM 00pa30BaHUM SBIISIIOTCS:

dbopmHUpoBaHHEe HHTEpeca W CTPEMJICHHS OOYYaroUIMXCsl K HAYyYHOMY
U3yYEHUIO TIPUPOJIBI, Pa3BUTHE WX HHTCIUICKTYaJbHBIX M  TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BHUTHE TPEJICTABJICHUN O HAYYHOM METOJIe MO3HAHU U (OPMHUPOBAHUE
MCCIIEI0BATEIHCKOTO OTHOIICHHUS K OKPYKAIOIIUM SBJICHUSIM;

dbopMHUpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa U3y4eHHsI OCHOB
CTPOEHUS MaTepuu U PyHIaMEeHTaIbHbBIX 3aKOHOB (DU3UKU;

dbopMupoBaHUE yMEHUI 0OBSICHATH SIBIICHUS C UCTIOJIb30BaHNEM (PHU3UY ECKUX
3HaHWH W HayYHBIX JIOKA3aTeIIbCTR;

dbopMupoBaHHE TMPEACTABICHUA O POdU (GUBUKU JJIs Pa3BUTUSA APYTHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTHH.

JlocTmkeHne 3TuX 1esieil o0ecreunBaeTcs pelieHueM CIeAYONIHX 3a1a4d B
MpoIiecce M3yUeHUs Kypca QU3NKU Ha yPOBHE CPEIHEro 00111ero o0pa3oBaHus:

MPUOOPETEHNE CUCTEMBI 3HAHUH 00 0OmMMX (PU3MIECKUX 3aKOHOMEPHOCTIX,
3aKOHAaX,  TEOpHUAX, BKJIIOYas  MEXaHUKY,  MOJICKYJSIDHYIO  (PU3HKY,
ANEKTPOAUHAMHUKY, KBAHTOBYIO (DU3HKY U AJIEMEHTHI aCTPO(PU3HKH;

dbopMupoOBaHKE yMEHHUH IPUMEHATH TEOPETUIECKUE 3HAHUS JJIs1 00BSICHEHMSI
bu3nuecKux SBICHUN B TPUPOJAC U IS NMPUHATHS NMPAKTHUYECKUX PEIICHUH B
MOBCEJHEBHOM KM3HHU,

OCBOCHHE CIIOCOOOB pEIIeHUs] pPa3IMYHbIX 3a7ad C SBHO 3a/IaHHOM
¢uznyeckoil MOAENbIO, 3a/1a4, MOAPa3yMEBAIOIINX CAMOCTOSITEILHOE CO3/IaHuEe
(bU3nUIeCKOr MOJIeNIH, aJICKBAaTHOM YCITOBUSIM 33]1a4U;

NOHUMaHWe (PUBNIECKUX OCHOB W TIPHUHIIMIIOB JCHCTBHS TEXHUYCCKUX
YCTPOMUCTB U TEXHOJIOTUYECKUX MPOLIECCOB, MX BIHSHUS HA OKPYKAIOIUIYIO CPEAY;

OBJIQJICHUE METOJIaMU CaMOCTOSITEILHOTO TUIAHMPOBAHUS W TPOBEICHUSA
¢U3MUeCKNX OKCIEPHMEHTOB, aHajiW3a W HWHTEpHpeTanuu  WHGOpMAIWH,
OTIpEJICIICHNS JOCTOBEPHOCTH Oy YEHHOTO PE3yIbTaTa;

CO3/IaHUE YCIIOBHM i PA3BUTUS YMEHHH MPOEKTHO-UCCIEI0BATENIBCKOM,
TBOPYECKOU eI TETbHOCTH.



PaGouas mporpamma mo ¢usuke mis 11 kimacca paspaboTaHa Ha OCHOBE
OCHOBHO# 00pa3zoBaTeIbHOI MpOrpaMMBbI cpeaHero oomiero oopazoanus MKOY
COHI Ne 5 r. Maiickoro, B COOTBETCTBUU C TpeOoBaHusIMH DeaepanbHOro
roCy1apCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEAHEr0 00IIEr0 00pa30BaHus,
paboueii mporpamMMbl BociuTaHusi, [loy1okeHus o CTpyKType, Nopsijke pa3padoTKy,
yTBEPKJIeHUs pabouel mporpaMMel 1o yueOHbIM nnpeameram, kypcam MKOY COILI
Ne 5 r. Maiickoro.

Ha u3yuenue ¢usuku (0a30BbIi ypOBEHb) HA YPOBHE CPEIHETO OOIIEro
o6pazoBanust orBoauTcs 136 yacoB: B 10 kitacce — 68 yacoB (2 yaca B HEJIENIO), B
11 knacce — 68 yacoB (2 yaca B HEJIEITIO).



2. COOJEP)KAHUE OBYYEHUS

10 KJTACC

Pa3nen 1. ®u3dnka u MeTOAbl HAYYHOTO O3HAHMS

®usuka — Hayka o npupoje. HayuHble METOABI MO3HAHUS OKPYIKAIOLIErO
Mupa. PoJib 3KCriepuMEHTa M TEOPUU B IPOLECCE TO3HAHUS IPUPOIbL. DKCIIEPUMEHT
B (hu3HKe.

MonenupoBanue pU3NUECKUX SBICHUNA U TpolieccoB. HayuHbie TUMIOTE3HI.
DuU3NYECKUE 3aKOHBI U TEOpUH. ['paHUIlbl TPUMEHUMOCTH (HU3UYECKUX 3aKOHOB.
[TpuHIUIT COOTBETCTBUSI.

Posbs u MecTto pusuku B GopmMupoBaHUM COBPEMEHHON HAYUYHOUM KapTHUHBI
MHpPA, B IPAKTUYECKOU JE€ITENbHOCTH JIFOIEH.

Jlemoncmpayuu

AHanoropeie ¥ IUM(GPOBBIE H3MEPUTEIbHBIC MPUOOPHI, KOMITbIOTEPHBIE
JIATYUKU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBumxeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcuéra. TpaekTopus.

[lepemenienue, cKOpocTh (CpeaHssl CKOPOCTb, MIHOBEHHasi CKOPOCThb) U
YCKOPEHHE MaTepUAIbHOW TOYKH, MX MNPOEKUMWU HA OCHU CHUCTEMBbI KOOPJWHAT.
CioxeHune nepeMenieHui 1 CI0KEeHUE CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOPEHHOE MpsSMOJUHEHHOE ABWKeHue. ['paduxu
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHWs, IyTH M MEpEMEIICHUs
MaTepUAIbLHOU TOUKU OT BPEMEHH.

CBobOoaHOoe azieHue. Y CkopeHue cBOOOTHOTO MaICHHS.

KpuBonunerHoe nBwxkeHue. JIBWKEeHHE MaTepuaqibHOM TOYKM IO
OKPY’KHOCTH C IIOCTOSTHHOM [0 MOJTYJIXO CKOPOCTBIO. YTJI0Bast CKOPOCTb, IMHEHHAA
ckopocTb. [lepnoa u yactora obpamienus. LieHTpocTpeMuTenbHOE yCKOpPEHHE.

TexHU4eCcKne yCTPOMCTBA M IPAKTHYECKOE NPUMEHEHHE: CIUAOMETD,
JIBUKECHHE CHAPSAIOB, LICTIHBIE U PEMEHHBIE MTEPEIAYH.

Jlemoncmpayuu

Mopens cucteMbl OTCUETA, UITOCTPALNS KHHEMATHYECKAX XAPaKTEPHUCTUK
JBUKCHUS.

[IpeobpazoBanme NBIKEHUN C UCTIOJIH30BAHNEM MPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO34yX€ U B pa3peKEHHOM IPOCTPAHCTBE.

HabGnionenne nBkeHus Tenna, OpOIIEHHOTO MO YIioM K TOPHU30HTY U
TOPU30HTAIBHO.

N3mepenue yckopeHusi CBOOOTHOTO MaJICHHUS.

Hanpasnenne CKOpOCTH MPU ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomol
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N3ydeHne HEpaBHOMEPHOTO ABWKECHUS C LIEIBIO OIIPEIEIICHUsS] MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIEHUS MEXAY IyTSAMH, NPOWIECHHBIMU TEIOM 3a
IIOCJIEAOBATEIBHBIE PABHBIE IIPOMEXYTKM BPEMEHM IIPU PABHOYCKOPEHHOM
JNBWKEHUH C HAYAJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yudenne nBMKEHNs IapUKa B BA3KOW )KUIKOCTH.

N3yuenue ABMAKEHNUs Tena, OpOLIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuaoun — otHocuTensHOCcTH ['ammies.  IlepBelii  3akoH  HproToHa.
NHepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepnosunuu cwi. Bropoit 3akon HeroToHa
JUI MaTepraibHOM TOUKH. Tpernii 3akoH Hpr0TOHA 1711 MaTepUAIIbHBIX TOYEK.

3akoH BcemMupHoro tarorenus. Cwia Tsxkectu. llepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Buabl Tpenust (Hokosi, CKOJIbxkeHus, kauenus ). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpEeHUs! CKOJIbKEHUS U cuiia TpeHus nokosi. KosdduuumeHnt tpenus.
Cwita conpOTUBIIECHNUS MTPU IBUKECHNHN TEJA B )KUAKOCTH WIIH Ta3e.

[locTynarenbHO€ M BpalllaTeIbHOE IBHKEHHE aDCOIIOTHO TBEPIOTO Tena.

MoOMEHT CcWJIbI OTHOCHUTENBHO OCH BpamieHus. [limedo cunbl. YcnoBus
paBHOBECHS TBEPIOTO TEIA.

TexHnyeckne yCTpOWCTBA M MPAKTHUYECKOE NMPHUMEHEHHE: IO IIUITHUKY,
JBH>KEHHUE UCKYCCTBEHHBIX CITY THUKOB.

Jlemoncmpayuu

SIBnenue nHepurn.

CpaBHeHue Macc B3auMOJIEHCTBY FOLIIUX TEJT.

Bropoii3akon HeroToHa.

N3mepenue cuit.

CrnoxxeHue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT J1e(hOpMAaIHH.

Hesecomocts. Bec Tena npu yCKOpEHHOM IO IbEME U T1aJICHUN.

CpaBHeHUE CUII TPEHUS MMOKOS, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBeCHs TBEPIOTO Tena. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomol

N3zyuenue quxeHust Opycka 1o HaKJIOHHOM IITOCKOCTH.

HccenenoBanne 3aBUCMMOCTH CHJT YIIPYTOCTH, BOSHUKAIOIIMX B NPYKUHE U
pPE3UHOBOM 00pasiie, 0T ux aedopmanuu.

Hccnenosanne yclioBUM paBHOBECHsS TBEPAOrO Tela, HMMEKOLIETO OCh
BpAILICHUS.

Tema 3. 3aKoHbI COXPAHEH U 6 MEXAHUKE

NMmynbCc MarepualibHOM TOUKHM (T€a), CUCTEMbl MaTepHUabHBIX TOYEK.
NMiysibC cuiibl 1 U3MEHEHME HMITyJibCa Tejld. 3aKOH COXPAaHEHWS HUMITYJIbCA.
PeakTuBHOE NBMXKEHHE.



Pabota cuiibl. MOIITHOCTB CHJIBI.

Kunernueckasi sHeprus MaTepualibHOM TOUKH. Teopema 00 W3MEHEHUU
KMHETUYECKOM SHEPTHH.

[TorenmanpHas DHEPTHUS. [TorenimanbHas BHEPTHUsl yIpyro
nehopMUpOBaHHOM ITPY>kUHBL. [loTeHIIMaIbHAs SHEPT U TeN1a BOJINU3H TOBEPXHOCTH
3emnu.

[loTeHuManbHble W HENOTEHUUANbHble  cuibl. CBs3pb  paboOTHI
HENOTEHUUAIBHBIX CUJI C ©3MEHEHUEM MEXAHUYECKOM IHEPTUU CUCTEMBI TEJI. 3AKOH
COXPaHEHUS MEXaHUYECKOW SHEPTHH.

Ynpyrue u HeynpyTrue CTOJIKHOBEHUS.

TexHuyeckne yCTpOMCTBA U MPAKTUUYECKOE NPUMEHEHHUE: BOJOMET, KOMED,
Py XUHHBIN TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaxtuBHOE NBHXKEHHE.

[lepexo1 mOTEeHIMATBHOM YHEPTUN B KHHETUYECKYIO U 00OpAaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yuenue aOCOIIOTHO HEYNPYToTo yjapa ¢ MOMOIIbIO IBYX OJIMHAKOBBIX
HUTSHBIX MasITHUKOB.

HccnenoBanue cBsizu padOThI CUJIBI ¢ U3MEHEHHEM MEXaHW4YeCKOW dHEPTun
TE€Na Ha MPUMEPE PACTSKEHUS PE3UHOBOTO KTy Ta.

Pa3znea 3. MoJiekyasipHasi pu3uKa ¥ TEPMOAMHAMHKA

Tema 1. Ochog6bl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKON TEOPUH U UX OTIBITHOE
obocHoBanue. bpoyHoBckoe aBwxkenue. Juddysus. Xapakrep IBIKEHUS U
B3aMOJICWCTBHSL YACTUIl BemlecTBa. MoJenu CTPOCHHUS Ta30B, JKUIKOCTEU U
TBEPIBIX TET U 00BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATUX Moeel. Macca u
pa3mepsl MoJieky1. KonnuectBo Bemectsa. [locrosinHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remmeparyp
Llenbcus.

Mopnens wunpeanbHoro raza. (OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-
KMHETUYECKON TEOpHUH HACATIbHOTO Ta3a. AOCONIOTHas Temreparypa Kak mepa
CpeIHEH KHWHETUYECKOW SHEPTMU TEIUIOBOTO ABWXKEHUS dactull rasza. [llkana
temrieparyp KenbBuna. ['a30Bble 3akoHbBL. YpaBHeHue MeHneneeBa—Kitanenpona.
3akon [lansToHa. M30mpoiecchl B UACATbHOM Ta3e ¢ MOCTOSIHHBIM KOJIMYECTBOM
BemecTBa. ['padudeckoe TpencTaBlieHHE H30MPOIECCOB: M30TEpMa, H30X0Pa,
n3zobapa.

TexHUYEeCKHEe YCTPOMCTBA M IPAKTUYECKOE NPUMEHEHHUE: TEPMOMETP,
Oapomerp.

Llemoncmpayuu

OmnbIThl, [OKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BelecTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHCHUM.



OmnbiThl 0 U Gy3UH KUIKOCTEH 1 Ta30B.
Moienb OpOYHOBCKOTO IBUKEHUS.

Mopens onbita lTepHa.
OnbITHI, JTIOKa3bIBAOIIINE CYyIIECTBOBAHHE MEKMOJIEKY JISIPHOTO
B3aUMO/ICVCTBUS.

Moienb, UamrCTpUpPYyIOIIas IPUPOY aBJICHUS T'a3a HAa CTEHKU COCY/a.

OneITEl, WUITIOCTPUPYIOIIAE YPABHEHHE COCTOSIHUS HIEAJbHOTO Ta3a,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomol

Onpenenenue Maccsl BO31yXa B KIIACCHOW KOMHATE HA OCHOBE M3MEPECHHM
00bEMa KOMHATBHI, 1aBJICHUS U TEMIIEPATy Pbl BO3yXa B HEH.

HccenenoBanne 3aBUCUMOCTH MEX Y TAPAMETPAMHU COCTOSTHHS pa3p ek EHHOTO
rasa.

Tema 2. Octoebt mepmoouHamuxku

TepmoarHaMuueckas cucreMa. BHYTpEHHsISI SHEPTUSL TEPMOJIUHAMUYECKON
CUCTEMBI U criocoObl €€ n3MeHeHus. KonnuecTBo TerioTsl U padota. BHyTpeHHss
SHEpPrus  OJHOATOMHOIO  HMACAIBHOTO  rasa. Buasl  Teruonepemayw:
TEIIOMPOBOAHOCTh, KOHBEKIUS, U3JyUYEHUE. Y A€NbHAS TEIIOEMKOCTh BEILIECTBA.
KosmuecTBo TEMIOTHI ITPU TEIUIONIEPEAAYE.

[lonsitue 00 ammabatHom mporiecce. [lepBblii 3aKOH TEPMOIUHAMUKH.
[IpuMeHeHre TepBOTO 3aKOHAa TEPMOJMHAMUKHM K H3ompoleccaMm. ['paduueckas
UHTEpIIpeTaIys padoThl rasa.

Bropoii3akon TepmoauHaMuku. HeoOpaTUMOCTh IPOIIECCOB B IPUPOIE.

TertoBple  mammHbl.  [IpuHOMNBL  OEWCTBHA — TEIUIOBBIX — MAIIHH.
[IpeobpazoBanusi sHEpPTUM B TEIUIOBBIX MamunHax. Koad@uimeHt mojae3Horo
nevictBus TerioBodt MammHbl. [ukn KapHo m ero xosddwummedT mosie3Horo
JEHCTBUS. DKOJIOTHUECKHE TPOOIEMBI TETITIOPHEPT €THKH.

TexHuyeckne YCTpOWCTBA M MPAKTUYECKOE MNPUMEHEHHWE: JIBUTATENb
BHYTPEHHETO CTOpaHusi, OBITOBOM X 0JIOIMIILHUK, KOHIUITMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTPEHHEW HHEPTUM Teja MPU COBEPIICHUU paOOThI: BBLIET
mpoOKK u3 OYTBUIKM TMOJ JCHCTBHEM CXATOTO BO37yXa, HarpeBaHue 3dupa B
JaTyHHOU TpyOKe My TéM TpeHHS (BUICOAEMOHCTPAITS).

M3MeHeHue BHyTpEHHEN SHEPTUU (TEMIIEpaTyphbl) TeNla IpH TEIIONepeaaye.

OneIT 1O aguabaTHOMY pAacIIUPEHUI0 BO3Ayxa (OMBIT C BO3AYITHBIM
OTHHUBOM).

Mo ienu napoBoOM TypOUHBI, ABUTATENSI BHY TPEHHETO CrOPAHUS, PEAKTUBHOTO
JIBUTaTeIsl.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomoi

N3mepenue y1enbHOM TEITOEMKOCTH.

Tema 3. Azpezamnvie cocmoanus eeujecmea. Pazoevie nepexoonl
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[TapooOpazoBanue u koHaeHcamus. Mcnapenne u kunenne. AGCOTIOTHAS U
OTHOCHUTENIbHAS BIIAKHOCTh BO3ayXxa. HacelmeHHbld map. YuenpHas TEIUIOTA
napoo0Opa3oBaHusl. 3aBUCUMOCTb TEMIIEPATY Pbl KUIIEHUS OT JABJICHUS.

TBépnoe teno. Kpucrannuyeckue u amop@Hsbie Tei1a. AHU30TPOIUS CBOICTB
kpucrannoB. JKunkue kpucramiel. CoBpeMeHHble Marepuansbl. llnaBienue u
KpUcTaJIn3anus. Y 1enbpHas Teriora miasienus. Cyonumanus.

YpaBHeHue TEMI0BOTO OanaHca.

TexHuyeckne yCTpOWCTBAa M IPAKTHYECKOE NPUMEHEHHWE: TUTPOMETP M
IICUXPOMETP, KATOPUMETP, TEXHOJIOT MU ITOJYUYEHHsI COBPEMEHHBIX MaTepHAIIOB, B
TOM YHUCJIE HAHOMAaTEPUaloOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIIEHHBIX MAPOB.

Kunenue npu noHmKEHHOM JaBJICHUM.

CriocoObl U3MEpEHUS BIaXXHOCTH.

Habunto1eHne HarpeBaHus U MJ1aBJIeHUs KPUCTAINIMUECKOT O BELIECTBA.

JleMoHCTparusa KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomol

N3mepeHre 0THOCUTETbHOM BIaXKHOCTH BO31y XA.

Pa3nen 4. JnekTpoanHAMHUKA

Tema 1. dnekmpocmamuka

OnekTpu3auusa Tel. OJJIEKTPUYECKWMd 3apsan. JlBa Buaa 3JIEKTPHUYECKUX
3apsiaoB. 1IpOBOHHUKM, OUANEKTPUKUA W TOJYNPOBOJAHUKUA. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3aps/ia.

B3anmoneiictBue 3apsanoB. 3akoH Kynona. ToueuHblil 311eKTprUIeCKui 3apsi.
Dnektpuyeckoe mnoje. Hanpsk€HHOCTh 3neKkTpudeckoro mnous. [IpuHimn
CYNEPIO3ULIANA IEKTPUUECKUX TOoJiel. JIMHNKM HanpsiKEHHOCTU AIEKTPHUYECKOrO
MOJIA.

Pabora cmm  snektpoctarmueckoro moisA. [lotenmman.  PasHocTh
noTeHUManoB. I[IpOBOAHUKA W JHMAJIEKTPUKA B DBIEKTPOCTATHUECKOM IOJIE.
JlnanexkTpruyeckast IpOHUIAEMOCT.

DnekTpoEMKOCTh. KoHIeHcaTop. DIEeKTpOEMKOCTD ITTIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT 0 KOHAEH caTopa.

TexHuyeckne ycTpoicTBa M MPAKTUYECKOE MPHUMEHEHHE: 3JIEKTPOCKOI,
ANEKTPOMETP, DJIEKTPOCTATHUYECKas 3allliTa, 3a3eMIICHHE JIJIEKTPOMPHUOOpPOB,
KOHJICHCATOP, KOITUPOBAILHBIN alliapar, CTPYUHBIN PUHTEP.

Llemoncmpayuu

Y CTpOUCTBO ¥ TPUHLIMI AEUCTBHS DIIEKTPOMETPA.

B3anmoaencTeue HadIeKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE NOJIE 3APSIKEHHBIX TEII.

[IpOBOAHUKH B 3JIEKTPOCTATUIECKOM ITOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

JIMDIIEKTPUKU B DIIEKTPOCTATUYECKOM ITOJIE.
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3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHIEHCaropa OT IUIOLIAAx
IJIACTHH, PACCTOSTHUSA MEXKAY HUMHU U TUAJIEKTPUUYECKON POHUIIAEMOCTH.

DHeprus 3aps)KEHHOT0 KOH/IEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomoi

N3mepenue 31eKTpOoEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwtit 3nekmpuueckuit mox. Toku ¢ paziuunuix cpedax

DJIEKTPUYECKANA TOK. YCIOBHS CYUIECTBOBAHMS JJIEKTPHUUECKOTO TOKAa.
Uctounuku Toka. Cuna toka. [10CTOSIHHBIN TOK.

Hampsxenue. 3akon Oma 71 ydacTka LETIH.

DIIEKTPUYECKOE CONPOTHUBIICHHE. Y JEIBHOE COINPOTUBIICHHE BELIECTBA.
[TocnenoBarenbHOE, NAPALIEIBHOE, CMENIAHHOE COEAMHEHUE POBOJHUKOB.

Pabota »anexkrpuueckoro Toka. 3akoH Jxoyns—Jlenna. MourHoCTh
AIEKTPUYECKOTO TOKA.

DIEKTpOABWKYI[as CUJIa U BHYTPEHHEE CONPOTUBIECHUE MCTOYHUKA TOKA.
3axon Oma /111 MOJTHOM (3aMKHYTO#) AJIeKTprUYecKoi 1ieru. KopoTkoe 3aMbIKaHue.

OJIEKTpOHHAs  NPOBOJUMOCTb  TBEPJABIX  METALIOB.  3aBUCHUMOCTb
CONIPOTHUBIICHUS METAJJIOB OT TeMHeparypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKH TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[lonynpoBoguuku.  CoOcTBeHHas U MpPUMECHas  MPOBOJIUMOCTb
Moy poBoHUKOB. CBOMCTBa p—N-niepexoaa. [lomympoBogHUKOBBIE TPUOOPHI.

DIIEKTPUYECKHA TOK B  PacTBOpax M  paciulaBaX 3JIEKTPOJIHTOB.
DJIEKTPOJIMTUYECKAS TUCCOIUAIINS. DIIEKTPOJIN3.

DyeKkTpudecknii Tok B ra3ax. CamMOCTOSATENILHBIA U HECAMOCTO SITEbHBIN
pazpsa. Mousnus. [1na3ma.

TexHU4eCcKne yCTPOMCTBA M IIPAKTHYECKOE IIPUMEHEHUE: aMIIEPMETP,
BOJBTMETP, PEOCTaT, MCTOYHUKUA TOKA, OJIJIEKTPOHArpeBaTelIbHbIE MPHUOOPHI,
AIEKTPOOCBETUTENbHBIE PUOOPHI, TEPMOMETP COTIPOTUBIICHUS, BAKYYMHBIN THO/,
TEPMHUCTOPHI U POTOPEIUCTOPHI, TOJTYTIPOBOTHUKOBBIN MO, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne cruitbl TOKa U HAIP S KECHUS.

3aBUCUMOCTh CONPOTUBJICHUS HWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOMIAAU OTIEPEYHOT 0 CEYEHUS U MaTepuana.

CwMmelaHHO€ COeIMHEHUE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JSIEKTPOABWKYIIEH Ccuibl. KOpoTkoe 3aMbIKaHuE
raJbBaHUYECKOT'0 AJIEMEHTA U OLICHKA BHY TPEHHET O CONPOTHUBIICHUS.

3aBUCUMOCTb CONTPOTUBIICHUSI METAIJIOB OT TEMIIEPATY PHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoli pa3psii v MpOBOAUMOCTb BO3yXa.

OnHOCTOPOHHSSA MPOBOIUMOCTD JUO1A.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomoi

N3y4denne CMEMIAaHHOT O COETMHEHUS PE3UCTOPOB.

N3mepenne 3neKTpoABHKYILIEH CUIIBI UCTOYHUKA TOKA U €r0 BHYTPEHHETO
CONIPOTHUBIICHHUSI.
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Hab6aroaenue simekTponunsa.

MexnpeaMeTHbie CBA3H

Nzyuenue kypca ¢usznku 6a30Boro ypoBHs B 10 Kiacce OCyIIECTBISETCS C
YUYETOM COJEPKATEIBHBIX MEXIPEAMETHBIX CBA3€H C KypcaMHh MaTeMaTHKH,
OMOJIOTUH, XUMUHU, TEOTPAPUU U TEXHOJIOTHH.

Medxxcnpeomemuvie nousmus, CBSI3aHHbIE C U3YUYEHUEM METOJIOB HAYy4YHOI'O
MO3HAHUS: SIBJICHWE, HAy4YHbIH (DaKkT, TrUmoTe3a, (pu3nyeckas BEJIMYMHA, 3aKOH,
Teopusi, HAOJIFOJ€HUE, IKCIIEPUMEHT, MOIEIUPOBAHUE, MOJIEb, U3MEPEHHUE.

Mamemamuka: pelIeHUE CUCTEMbl YpaBHEHWM, JUHEWHAas (yHKIUS,
napaboJia, runep0oia, ux rpaduku U CBOWCTBA, TPUTOHOMETPUYECKHE (DYHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOK IECTBO,
BEKTOPBI U X MPOEKIMU Ha OCH KOOPJIMHAT, CJ10KEHUE BEKTOPOB.

buonozcusn: Mexannueckoe ABMKEHUE B )KUBOU npupoje, 1uddysus, ocMoc,
TEII000MEH >KMBBIX OPTaHU3MOB (BHUJIbI TEILIONEPEAAUU, TETNIOBOE PABHOBECHE),
AIEKTPUUECKHE SIBJICHUS B dKUBOU IPUPO/IE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIIECTBA, MOJISIPHASI MACCa, TEIJIOBBIC CBOMCTBA TBEPIBIX TEII, dKUIKOCTEN U Ta30B,
ANEKTPUYECKUE  CBOWCTBA  METANJIOB, DJIEKTPOJUTHYECKAs  JAUCCOLIMALMS,
rajJibBaHHUKA.

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

Texnonozcus: npeodpa3zoBaHue JBWKEHUN C HCIOJIb30BAHUEM MEXAHU3MOB,
y4ET TpEHUS B TEXHHUKE, TMOJIIUIMHUKH, HCIOJIb30BAaHUE 3aKOHA COXpPaHECHUs
UMIyJIbCa B TEXHUKE (pakera, BOJAOMET W ApYyTHE), ABUTATENIb BHYTPEHHETO
cropasusi, naponasi TypOuHa, OITOBON XOJOAWIBHUK, KOHAUIIMOHED, TEXHOJIOTUH
MOJIy4YeHUs] COBPEMEHHBIX MAaTepHalioB, B TOM YHCII€ HAHOMAaTepHaOB, H
HAHOTEXHOJIOTUH, DJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHHE JJIEKTPOMpPUOOpPOB,
KCEPOKC, CTpYWHBIN OPUHTEP, AJIEKTpOHArpeBaTeibHble  MPHUOOPBI,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, FAJIbBAHUKA.

11 KIIACC
Pa3nen 4. JinekTrpoanHaMuKa

Tema 3. Mazcnummnoe noe. 1eKmpoOMacHUMHAA UHOYKUUA

IlocTossHHble  MarHuThl. B3aunMojelcTBHE  MOCTOSIHHBIX  MarHUTOB.
MaruautHoe mosie. BekTtop MarHuTHOM WHAYKUMM. [IpuHIMN Ccynepno3unnm
MAarHUTHBIX TOJeW. JIMHMM MarHUTHOM WMHAYKIMW. KapTuHa JTWUHWKA MarHUTHOM
WH]TYKIIUH 11015 TOCTOSTHHBIX MarHUTOB.

MaruutHoe nosie NpOBOJHMKA C TOKOM. KapTWHa JIMHMNW WHAYKUIWAX
MAarHATHOTO TOJS JJIMHHOTO MPAMOrO NPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJIHUKA, KAaTYIIKU ¢ TOKOM. OnibIT DpcTena. BzaumoelicTBrue MpOBOIHUKOB C
TOKOM.

Cuna Amriepa, €€ MOJyJIb U HallpABJICHHE.
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Cuna JlopeHua, e€ MOlyJb M HallpaBJieHHe. [{BrkeHre 3apssKe€HHO i YaCTHUIIbI
B OJTHOPOJTHOM MarHUTHOM 1oJie. PaboTa cuibl JlopeHia.

SIBneHne BIEeKTPOMAarHUTHOM HMHAYKIMHU. [IOTOK BekTOpa MarHuTHOM
UHAYKIUHA. OJEKTPOABIKYINAS CHJIa HMHAYKUMU. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykumu @apazes.

BuxpeBoe sneKkTpuyeckoe moJie. DIEKTPOABWXKYIIAs Cuila WUHAYKIWA B
MPOBOTHUKE, IBUKYIIEMCS MOCTYNATENBLHO B OJTHOPOJITHOM MAarHUTHOM TIOJIE.

ITpaBuno Jlenna.

NHnyKTUBHOCTh. SIBJICHME CAaMOMHIAYKUMU. OJIEKTPOJABWXKYINAS CHIA
CaMOUHTYKIIHH.

DHEprusi MArHUTHOTO TOJISI KATY KU C TOKOM.

DIIEKTPOMArHUTHOE IOJIE.

TexHHUYeCKHe YCTPOWCTBA M MPAKTHUYECKOE MPUMEHEHUE: MOCTOSHHBIC
MAarHUThI, BJEKTPOMATHUTHI, BJIEKTPOJBUTATENb, YCKOPUTEIU 3JIEMEHTapHbBIX
YaCTUIl, UHTYKIUOHHAS [1E€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MAar HUTHBIM TIOJIEM.

JIvHUM UHTYKIIMW MarHUTHOT O TIOJIS.

BzaumonerictBue 1By X NpOBOJHUKOB C TOKOM.

Cuna Amnepa.

JHevictBrue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBiieHME AITEKTPOMArHUTHOM MHTY KIIUH.

ITpaBuiio Jlenua.

3aBUCUMOCTD 3JICKTPOJABUKYILEH CUIIbl HMHAYKIIMU OT CKOPOCTU U3MEHEHUS
MarHUTHOTO MOTOKA.

SIBnenne caMOMHIY KIUH.

Yyenuueckuii sxcnepumenm, 1abopamopmvie pabomol

N3y4eHrne MarHuTHOT O TOJISI KATYIIKH C TOKOM.

HccnenoBanne AeNCTBUS MOCTOSTHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue IBIEHUS 3JIEKTPOMArHUTHO M MHTY KIIAH.

Paznen S. Kosiebanus u BOJIHbI

Tema 1. Mexanuueckue u 371eKmpomMazHummuvle KOaed anus

Konebarenpuasts cucrema. CBOOOAHBIE MEXAaHUYECKHE  KOJIEOAHMA.
IMapmonmueckue konebanms. [lepuosa, gacTtoTa, ammuiutyaa U (asza KogeOaHUM.
[IpyxuHHBIA MasTHUK. MaTemMaTU4eCKU MAasTHUK. Y PaBHEHUE FapMOHNYECKUX
kosebanuil. [IpeBpaienue HepTryuy Mpu rapMOHUYECKHUX KOJTEOaHUSX.

Konebarenpupiii koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJi€OaHUS B
UJCATHHOM KOJICOATeIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHUYECKUMU U
AJEKTPOMArHUTHBIMUA KoJsieOaHusimu. Popmyna TomMcoHa. 3akoH COXpaHEHUs
SHEPTUU B UJI€aJIbHOM KOJ1€0aTeIIbHOM KOHTYPE.
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[IpencraBienue o 3aTyxaromux KojeOaHUsIX . BbIHY K 1eHHbIE MEXaHUYECKHE
KojeOanus. PezoHaHc. BbIHY kK 1€HHBIE 2JIEKTPOMAar HUTHBIE KOJIEOAHHUS.

[lepemennbiii  TOoK. CHUHYCOMIQIbHBIA MEPEMEHHBIH TOK. MOIIHOCTH
IIEPEMEHHOTO TOKAa. AMIUIMTYJHOE W JECUCTBYIOIIECE 3HAUEHUE CHIIBI TOKA WU
HaTPSKCHUS.

Tpanchopmatop. [IponsBoacTso, mepeaaya u NOTPeOICHUE FIEKTPHYECKON
SHEPTUU. DKOJOTMYECKUE PUCKUA TPU MPOU3BOACTBE 3EKTpo3Heprun. Kynberypa
UCIIOJIb30BaHNUs 3JIEKTPOIHEPTUU B [IOBCETHEBHOM )KU3HHU.

TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHHE: SIJIEKTPUYECKHUI
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, IMHUU JIEKTPONIEpEaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoJieOaTeIbHOW CHCTEMbI (NIPY>KUHHBIN WU
MaTeMaTHU4eCKU MAsTHUK).

Hab1roaenue 3aTyXaromux KoJjie0aHui.

HccnenoBanue CBOMCTB BbIHY K I€HHBIX KOJIEOAHUH.

Hab6ronenue pesonanca.

CB00OOHBIC PJIEKTPOMArHUTHBIC KOJIEOaHNUS.

OcruorpaMmsl (3aBUCHMOCTH CHJTBI TOKA U HAMIPSIKEHUSI OT BPEMEHH ) JJIsI
3JIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu MoOCIE€I0BaTEIbHOM COEAWHEHUM PE3UCTOPA, KaTyIIKH
WHAYKTUBHOCTH U KOHJIEHCATOPA.

Mo iesnb JIMHUY 3JIEKTPOIIEPEaaUH.

Yyenuueckuii sxcnepumenm, 1abopamopmvie pabomol

HccnenoBanue 3aBUCUMOCTH TIEPUOJIa MAJIBIX KOJIEOaHMA rpy3a HA HUTH OT
JUTUHBI HUTH ¥ MacChI TPy3a.

HccnenoBanre MEPEMEHHOTO0 TOKa B LENM U3  IOCIEI0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYIIIKU U PE3UCTOpA.

Tema 2. MexanuuecKkue u 3,1eKmpOMAaZHUMHbLE 80 THbL

Mexannueckue BOJIHBI, yciaoBHUs pacnpoctpaHenusi. Ilepuoa. Cxkopocts
pacnpocTpaHeHuss W JuiuHa BOJHBL [lomepeuHble W NPOJOJIBHBIE BOJIHBL
WNuTtepdepentms u qnudpaxims MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

DIJIEKTPOMArHUTHBIE BOJIHBI. Y CJIOBHS U3ITYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuenranus BektopoB E, B, V B anekrpomarautHoi BostHe. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPa)KE€HHE, MPEIOMIICHUE, MOIIpU3alus, JTUPpaKIs,
unreppepeHims. CKOpocTh 3EKTPOMArHUTHBIX BOJTH.

[IIxana 31eKTpoOMarHUTHBIX BOJIH. [I[prMEHEHNE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIBI paguOCBA3U U TeNEBUICHUS. Pagnonokanusi.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEBI.

TexHuyeckne yCTpOMCTBA M NPAKTHUYECKOE IMPHUMEHEHHE: MY3bIKaJIbHBIE
MHCTPYMEHTBI, YJIbTPa3BYyKOBasi JUArHOCTUKA B TEXHUKE U MEIULUHE, panaap,
paguonpuEMHUK, TEIIEBU30D, aHTEHHA, Tesne@oH, CBU-neub.
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Jlemoncmpayuu

O6pazoBaHue U pacnpOCTPAHCHUE MTOTIEPEYHBIX U MTPOI0JIbHBIX BOJIH.

Konebnromieecs Teno Kak ICTOYHHK 3BYKa.

Habroaenue oTpaskeHus U peIoMIICHHUS] MEXaHUYECKUX BOJIH.

Habntonenue narepdepeHunu u AU pakiug MEXaHUIeCKUX BOJIH.

3BYKOBO p€30HAHC.

HabntoieHue cBsi3M IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAON U
4acTOTOM KOJIeOaHu .

HUccnenoBanne  CBOMCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTPAXKEHUE,
MpeoMIIeHUE, TOJApU3aLust, Tudpakius, tHTephepeHIHs.

Tema 3. Onmuka

['eomerpuueckas onruka. I[IpsMonnHENHHOE pPacnpOCTpaHEHUE CBETa B
oJHOpoaHOM cpeae. JIyu cBera. ToueuHbIN ICTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKoHbI OTpakeHus ceera. [loctpoenue n3oOpaxenuit B
IJIOCKOM 3€pKajie.

[Ipenomienue cBeTa. 3aKOHBI MPETOMIICHUS CBETa. AOCOIOTHBIHN MMOKA3aTeNb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbId yrosa ITOJHOTO
BHYTPEHHETO OTPaXKEHUS.

Hucnepcus ceera. CinoxHbii coctaB Oenoro csera. L{Ber.

CoOwmparoriue W paccevBaromide JUH3BL. ToHkas nuH3a. DOKycHOE
paccTosiTHUE W ONTHYECKas cuia TOHKOW juH3bl. [locTpoeHne u3oOpakeHuil B
coOUMparomMX U pacceuBarOIUX JIMH3aX. DOopMysIa TOHKOUW JIMH3BI. Y BEITUYCHHUE,
JlaBaEMOE€ JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKOM OTITUKH.

BomnoBas onrtuka. UuTepdepenmus cBera. KorepeHTHbIE HCTOYHHKH.
YcnoBusi HaOMIOAEHWS MAaKCUMyMOB M MHWHHMYMOB B HHTEp(EpEeHIIMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOTE€PEHTHBIX HICTOYHUKOB.

Hudpakmus cBera. Judpakumonnas pemérka. YcaoBue HaOIIOACHAS
IJ1aBHBIX MAaKCUMyMOB TMpU TMAJ€HUHM MOHOXPOMATHYECKOrO CBE€Ta Ha
T paKIMOHHY O PEIIETKY .

[Tonmsipusanus cBeTa.

TexHuyeckre yCTPOMCTBA W MPAKTUUYECKOE NPUMEHEHHWE: OYKH, JIyIa,
dboToanmapar, MPOEKIIMOHHBIN ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs
onTuKa, UM paKIUOHHAS PEIIETKA, TOJISAPOUI.

Llemoncmpayuu

[IpssMONTMHENHOE PACTIPOCTPAHEHUE, OTPAKEHUE M NPEITOMIICHUE CBETA.
OnTuueckue npudopHL.

[lonHOE BHyTpEHHEE OTpakeHne. Mo1esib CBETOBO1A.

HccnenoBanue CBOMCTB M300pakeHUI B JTUH3AX.

Moaenu MuUKpocKomna, TEIECKOTIA.

Habntoienue nnrepepeHumu cBera.

Hab6roaenue nudpakiuu cBera.

HabntoeHue nucnepcuu cBera.
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[lonyuyeHne cuekTpa ¢ MOMOILBIO IIPU3MBI.

[Tosryuenue ciekTpa ¢ MOMOIIBIO T PAKIIUOHHOM PEIIETKH.
HaGmnroaeHue nossipuzaium cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol
N3mepenue nokasarens nNpesioMICHUS CTEKIA.
HccnenoBanue CBOMCTB M300pakKEHH B JTMH3AX.
HaOmroneHue nucnepenu cBera.

Pa3zaen 6. OcHOBBI crieliUaIbLHOM TEOPUH OTHOCUTEIBHOCTH

['panuubl OPUMEHMMOCTM  KjlaccMueckoM  Mmexanuku.  [loctynarer
CIIEIUATIBHOW TEOPUU OTHOCUTEITBHOCTHU: MTHBAPUAHTHOCTHh MOYJISI CKOPOCTH CBETA
B BAKyyM€, IIPUHLUII OTHOCUTEIBHOCTHA DVHIITEHHA.

OTHOCHUTENILHOCTHh OJTHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHH U COKPaIICHUE
JUTAHBL.

DHEPTUs U UMITYJIbC PENSATUBUCTCKON YACTHUIIBI.

CBs3b MacChl C HEPTUEH U UMITYJILCOM PEIISITUBUCTCKOM YaCTUIbI. DHEPTHS
MOKOSI.

Paznen 7. KanToBasi pusuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®oTonbl. Dopmyiiallnanka cBsi3u sHeprun GOTOHA C €r0 YACTOTOM. DHEPTUs
Y UMITYJIbC () OTOHA.

OtkpriTre u uccienopanue pororpdexra. OnbiTsl A. I'. Ctonerona. 3akoHbI
dororddekra. Ypapuenue DitHirenHa 1151 pororddekra. «KpacHas rpaHuna»
dbororpdexra.

JlaBnenue cBera. OnpliThl 1. H. JIeGenena.

XUMHUYECKOe JeUCTBUE CBETA.

TexHUueckre yCTpOWCTBa M MPAKTHUECKOE NPHUMEHEHHE: (HOTOIIEMEHT,
doToaaTuMK, COTHEUHAst OaTtapesi, CBETOAUOI.

Jlemoncmpayuu

®oTo3(HeKT HAa YCTAaHOBKE C IIMHKOBOM IJTACTUHOM.

Hccnenopanue 3aKkoHOB BHeIIHETo poTodddekra.

CBeToanoI.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna no paccesHuio o -4acTHIL.
[Inanerapnas moxaene aroma. llocrynarel bopa. M3nydenue w morioiieHue
($OTOHOB TIPU TEpPEXOJie aToMa C OJIHOTO YPOBHSA SHEPTUU Ha Jpyroi. Bumabl
cnekTpoB. CEKTp ypOBHEW YHEPTUHU aTOMa BOJOPO/IA.

BonnoBblie cBolicTBa yacTull. Bonusl ne bpoums. Kopiry CKyJIsspHO-BOITHOBOM
Ty alv3M.

CroHTaHHOE U BBIHY XK JEHHOE N3y YEHUE.
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TexHUYeCKHe YCTPOMCTBA M MNPAKTHUYECKOE MPUMEHEHHE: CHEKTPAIbHBIN
aHau3 (CIEKTPOCKOI ), Ia3ep, KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Monens onbita Pezepdopaa.
Onpenenenue JMHbBI BOJIHBI JIa3epa.
HaGmnroneHre nuHeiuaThiX CeKTPOB 3Ty YEHHS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomoi
Habroaenue nuHeiyaroro crekrpa.
Tema 3. Amomnoesaopo
OKCIEPUMEHTHI, JO0KAa3bIBAIOIIAE CII0KHOCTh CTpoeHus sapa. OTKphITHE
paguoakTuBHOCTH. OnbIThl Pe3zepdopia o onpeneneHnto coctaBa paiio0akTUBHOTO
m3nyuenus.  CpoilictBa  anb(da-, Oera-, ramma-uznydeHus. BiusHue
PaIrOaKTUBHOCTH Ha )KUBBIE OPTaHU3MBI.
OTkpeiTHE POTOHA U HeTpoHa. HykioHnHas Mozens sigpa IelizenOepra—
NBanenko. 3apsa sapa. MaccoBoe unciio aapa. M3orormsl.
Anbda-pacnan. OJNEKTPOHHBIH W TIO3UTPOHHBIM OeTa-pacnan. [amma-
U3Jy4eHHe. 3aKOH PaAu0aKTUBHOTO pacnaja.
OHeprus CBsA3M HYKJIOHOB B sijipe. S nepusbie cuibl. Jled ekt Macchl sapa.
Snepubie peakuyu. /lenenne u cuaTtes Aaep.
Anepusiii peaktop. TepmosiaepHbiii cunTe3. [IpoOGaeMbl B TEPCIEKTUBBI
SAIEPHOM SHEPTETUKH. JKOJIOTUUYECKUE ACTIEKTHI A1€PHOM SHEPTETUKH.
DiiemeHTapHbI€ YacTULlbl. OTKPBITHE TO3UTPOHA.
MeTto 61 HAOJIFOIEHUS U PETUCTPAIIMU dJIEMEHTAPHBIX YaCTHII.
dynnamMeHTadbHble B3auMojaeucTBUs. EnuHCTBO (u3mueckoil KapTHHBI
MUpa.
TexHuyeckne yCTpoMuCTBA U MPAKTUUECKOE TPUMEHEHHUE: TI03UMETP, Kamepa
BubcoHa, simepHsIil peakTop, aToMHas 6omoa.
Jlemoncmpayuu
Cu€TYMK HOHU3HPYIOIINX YaCTHULL.
Yyenuueckuii sxcnepumenm, 1abopamopmvie pabomol
HccnenoBanne TPEKOB 9acTHIL (TI0 TOTOBBIM (poToTpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMMH M ACTPO(PU3UKHU

DTansl pa3BUTUS acTpoHOMUM. [IpUKIIaIHOE U MUPOBO33PEHUYECKOE 3HAUCHHUE
aACTPOHOMMUH.

Bun 3Bé3nmHoro neba. CosBe3musi, ssipkue 3BE3NBI, TUIAHETHI, MX BUIAMOE
JIBUKCHHUE.

ComnHeuHas cucTeMa.

Connue. ConHeuHass akTUBHOCTh. Mcrtounuk sHeprum CosiHUa U 3BE3N.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKU. Jlnarpamma «CHEKTpajibHBIA KJIacc —
CBETUMOCTBY. 3BE3AbI TJIaBHOM ITOCIEAOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTB» ISl 3BE3] TJIABHOM MOCIEIOBATEIbHOCTH. BHyTpeHHEE CTpOEHHE
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3B€31. COBpEMEHHBIE NIPE/ICTABIICHUS O MMPOUCXO0XKACHUH U 3BoJrouu CoHIa U
3BE37. DTamnbl )KU3HU 3BE3].

Mineunsiii [lyts — Hama [Nanmaktuka. Ilonoxenue u aBwxkenne CoiHIA B
lNamakTuke. Turbl ranakTuk. PaguoranakTuky 1 kBazapbsl. UEpHBIE ABIPHI B sAIpax
rajaKkTHK.

Bcenennas. Pacimmpenue Beenennoit. 3akon Xa06:1a. Pazoeranue rajakTuk.
Teopus boib1ioro B3psiBa. PEnuKTOBOE 31y YEHHE.

Macmrabnast ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnpie npo06iemMbl aCTpOHOMUMU.

Yuenuueckue nabnooenus

Habnto1eHust HeBOOPYKEHHBIM I'J1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPUWIOKEHUM JJIs1 ONIPEIETICHUS MTOT0KEHUSI HEOECHBIX 00BEKTOB HA KOHKPETHYIO
J1aTy: OCHOBHBIE c03Be3Aus1 CEBEPHOT0 MOy IIAPHS U IPKUE 3BE3/BI.

Habntonenus B reneckon Jlynsl, minanet, Mieunoro I[lyTu.

O0o01maroee MOBTOpeHne

Ponp ¢u3ukun U acTpOHOMHUHM B HKOHOMHYECKOW, TEXHOJOTHYECKOM,
COITMATLHOM M 3TUYECKOM chepax AesTeTbHOCTH YeI0BEKa, POJIb M MECTO (PU3HUKU 1
aCTPOHOMHH B COBPEMEHHOW HAyYHOU KapTHHE MHUPA, pOJib (PU3UUECKON TEOpUH B
dbopMUpOBaHUH NPECTABICHUIN O PU3NYECKON KapTUHE MUPa, MECTO (DU3UUECKON
KapTUHBI MHUpa B OOIIEM psAy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTABIEHUN O IPUPOJIE.

MexknpeaMeTHble CBSA3U

N3yuenue kypca ¢pusznku 6a30Boro ypoBHs B 11 kimacce ocyIiecTBisercs C
YUY4ETOM COJEPIKATEINBHBIX MEXKIPEAMETHBIX CBA3EH C KypCaMU MAaTE€MAaTHKH,
OMOJIOTUH, XUMUH, TEOTPAPUN U TEXHOJIOTHH.

Medxxcnpeomemuvie nousimus, CBSI3aHHBIE C U3YUYEHHEM METOJIOB HAYyYHOTO
MO3HAHMA: SIBJICHUE, HAYUYHbIM (akT, rumoTe3a, (uU3MYecKas BEIMYMHA, 3aKOH,
Teopusi, HabJII0ACHHE, SKCIIEPUMEHT, MOIEIUPOBAHKE, MOJIENIb, U3MEPEHHUE.

Mamemamuka: pemieHUEe CUCTEMBl YPAaBHEHUM, TPUIOHOMETPUYECKHE
(GyHKIUHN: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT OHOMETPUUECKOE
TOXJIECTBO, BEKTOPBl U MX NPOCKLIMU HA OCH KOOPAMHAT, CIOKEHUE BEKTOPOB,
MPOU3BOIHBIE 3JIEMEHTAPHBIX (YHKUUH, MPU3HAKU MMOAO0OUS TPEyTroJIbHUKOB,
OTIpeJIeNICHNE IJTOIIAIU TUIOCKUX GUTYp U 00bEMA Tel.

buonocus: snekrpuyeckue SBICHHUS B KUBOW MPUPOJE, KOjeOaTeIbHbIE
JNBWKEHUSA B )KUBOW IPUPOJIEC, ONTUUECKUE SBJICHUSA B )KUBOU IPUPOJIE, AEUCTBUE
paananyy Ha )KUBBIC OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAIIINYECKAst CTPYKTYpa TBEPIABIX
TEJ, MEXaHU3MbI 00pa30BaHUs KPUCTAIINY€CKOM PEIIETKH, CIIEKTPATIbHBIN aHAIU3.

l'eocpaghus: marHuTHBIE TOJIOCAa 3€MIIM, 3al1€KH MArHUTHBIX Py,
(oTOoCHhEMKA 36MHOM TOBEPXHOCTH, IPEJICKA3aHUE 3EMJIIECTPSICEHUIA.

Texnonoeus: JNWUHUM BJIEKTPONEpenad, I'EHEpaTop IEPEMEHHOrO TOKa,
ANEKTPOJIBUTaTENlb, UHAYKIMOHHAS I€4Yb, Paaap, PaguONpPUEMHHUK, TEIEBU30D,
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aaTeHHa, TernegoH, CBU-meub, MpOEKIMOHHBIA amnmapar, BOJOKOHHAs OITHKa,
COJIHEUHas1 OaTapes.

3. INTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA TPOI'PAMMBbI
11O ®U3UKE HA YPOBHE CPEJHEI'O OBHIEI'O
OBPA30BAHMUA

OcBoenne ydebHOTO TpenMmera «Du3WKa» HAa YPOBHE CPEIHET0 OOIIEro
oOpazoBanus (0a30BBIi YPOBEHB) JOIKHO 00SCIIEUNTh JOCTIKCHHUE CIETYOIHX
JTUYHOCTHBIX , METANPEAMETHBIX U TIPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIbTATOB.

3.1. JIMYHOCTHBIE PE3YJIbTATbBI

JInuHOCTHBIE pE3yJIbTaThl OCBOCHHUS YU€OHOTO mpeaMeTa « Du3nKay J01KHbI
OTpaXaTh T'OTOBHOCTbh M CIOCOOHOCTh OOYYarOIIUXCS PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3WIIMEH JMYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAIMli, T[O3UTUBHBIX BHYTPEHHUX YOEXKJEHUH, COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
OIIBITA W OIBITA JEATEIILHOCTH B MPOILECCE PEATU3ALMN OCHOBHBIX HANPaBJICHUN
BOCIUTATEIbHOM €A TEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpakaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH I'PAKTAHCKOM MO3UIIUU 00YUYArOIIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTr0 OOIIECTBA;

MPUHATHE  TPAAUIIMOHHBIX  OOIIEUEIOBEUECKMX TI'YMAHUCTUYECKUX U
J€MOKPATUYECKUX LIEHHOCTEM;

TOTOBHOCTb BECTU COBMECTHYIO JEATEIBHOCTh B MHTEpPECaX I'PakAaHCKOIO
00111ecTBa, y4acTBOBATh B CAMOYTIPaBIICHUU B 00pa30BaTEIbHON OpraHu3aliiy;

YMEHHUE B3aUMO/JICCTBOBATh C COIMATIbHBIMU HHCTUTYTaAMU B COOTBETCTBUU C
uX QYHKIHUSIMU 1 HA3HAYCHUEM;

TOTOBHOCTb K TYMAHUTApPHOW U BOJIOHTEPCKOU 1€ TETbHOCTH;

2) IaTPHUOTHYECKOT 0 BOCIIMTAHHUS:

c(hOpMUPOBAHHOCTH POCCUMCKOM IpaXk JaHCKOM MICHTUYHOCTH, TATPUOTHU3MA;

IIECHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHKEHUSIM
POCCHUHCKHUX YUEHBIX B 00J1acTH (DU3UKH U TEXHUKH,

3) AYX0BHO-HPABCTBEHHOT' 0 BOCIIUTAHHUS:

c(hOpMHPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, STHIECKOTO TTOBEICHHUS

CIIOCOOHOCTh OLIEHMBATh CUTYallMI0 W TMPUHUMATHh OCO3HAHHBIC PEILCHUS,
OPUEHTUPYSCh HA MOPATIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHCJIE B
NEATENbHOCTH YUYEHOTO;

OCO3HaHME JIMYHOTO BKJIa7[a B IOCTPOEHUE YCTOMIHNBOTO Oy AyIIIETO;

4) 3cTeTHYeCKOT0 BOCITUTAHMSA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYasi 3CTETUKY HAyYHOT O TBOPYECTBA,
MPUCYIIEro PU3NIECKON HAyKeE;

5) Tpy10BOT0 BOCHUTAHUSA:
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UHTEpEeC K pa3iuuHbIM chepam npodecCHOHATBHONU NEeATEeNbHOCTH, B TOM
YUCIIE CBA3AHHBIM C (PU3UKON U TEXHUKOW, yMEHUE COBEPLIATh OCO3HAHHBII BEIOOP
Oynyuiei npodeccruu 1 pean30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE I1J1aHbI;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHMIO U caMO00pa30BaHMIO B 00J1aCTH
(pM3HMKHU HAa TPOTSKEHUH BCEW KU3HU;

6) 3K0JI0rH14eCKOTro BOCIIHTAHHA:

c()OPMUPOBAHHOCTh JIKOJIOTHUYECKOM KyJIbTYpbl, OCO3HAHHE TJ100aIbHOIO
XapaxkTepa 3K0JIOTHUECKUX PO OIeMm;

IUTAaHUPOBAHKE U OCYIIECTBIICHUE JEHCTBUI B OKPY KalOIIEH Cpe/ie HA OCHOBE
3HaHUS LEeNel yCTONYMBOTO pa3BUTHUS YEIIOBEUECTBA,

pacIIMpEeHUE ONbITa JEITENbHOCTH SKOJOTMYECKOW HaIlpaBJIE€HHOCTH Ha
OCHOBE UMEIOILIUXCSI 3HAHUM 10 (PU3UKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHUSI:

c(OPMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS PU3NUECKON HAYKHU;

OCO3HAHME IIEHHOCTH Hay4yHOW JesATEeIbHOCTH, TOTOBHOCTH B MpOLECCE
U3y4deHUs GU3UKHU OCYUIECTBIISITH MPOEKTHYO U UCCIIEI0OBATENbCKY O IEATEIbHOCTh
UHIUBUAYAIHHO U B TPYIIIIE.

3.2. METANPEIMETHBIE PE3YJIbTATHBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE e CTBHS
ba3oBble JJornyeckue aeiicTBus:
CaMOCTOSITeIbHO  (OopMyIHMpOBaTh M aKTyaJIM3WpPOBaTh  MpoOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTNPEACNATh IENHM JACATEILHOCTH, 3aJaBaTh IapamMeTpbl M KPUTCPUH HX
IOCTHIKEHUS,
BBIABJISATh 3aKOHOMEPHOCTH W TIPOTUBOPEUYHMS B paccMaTpPUBaEMBIX
(UBUIECKUX SIBJICHUSX ;
pa3pabarTeIBaTh IJIaH PEIICHUS MPOOJEeMBl C YUYETOM aHAIM3a UMEIOIINXCS
MaTepHalbHBIX 1 HEMAaTepHAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTh, OIICHUBATh COOTBETCTBUE PE3YTHTATOB
IIEJISIM, OIICHUBATh PUCKH TIOCIICICTBUH IEATeIbHOCTH;
KOOPJMHUPOBATH U BHITIOJHSITE pab0OTy B YCIOBHUSIX PEaTbHOTO, BUPTY AJTBHOTO
¥ KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;
Pa3BUBATh KPEATUBHOE MBIIIICHHUE TIPU PEIICHUH KHU3HEHHBIX TIPOOIEM.
ba3oBble ucciieaoBaTebLCKHeE IeliCTBUA .
BIIaJIeTh HAYYHOW TEPMHUHOJIOTHEH, KIIOUYEBBIMUA TIOHATHSIMU U METOJTaMH
(r3HUECcKON HayKH;
BIIaJICTh HABBIKAMHU YUe€OHO-HCCIIeI0BATEILCKON U TIPOCKTHOM e TeIbHOCTH
B 00JacTu (PU3HKHU, CIIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peIIeHus 3a7ad (HU3UUECKOTO COJCp KaHMs, TPUMEHEHHUIO Pa3IMIHBIX
METO0B [IO3HAHHUS;
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BIIaJIeTh BUJAMHU JCATEIHLHOCTH TIO TMOJYyYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpETAIli, MPEeoOpPa30BaHUI0 M TPUMEHCHHUIO B Pa3IMYHBIX YUEOHBIX
CUTYallUsAX, B TOM YHCJIE TIPU CO3aHUN YUEOHBIX TPOEKTOB B 001acTH (PU3HKH;

BBISIBIISITh TIPUIMHHO-CIICICTBEHHBIC CBS3M W aKTyaJIu3dpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3Y €€ PEIICHNS, HAXOIUTh apT'yMEHTHI IS TOKa3aTeIbCTBA CBOMX
yTBEPKICHUI, 3a]1aBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS;

aHAJTM3WPOBATh TIOJYUYCHHBIE B XOJE€ PEIICHHUS 3aJaud pPe3yJIbTaThl,
KPUTHUIECKU OIEHUBATh UX JI0CTOBEPHOCTh, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSAX;

CTaBUTh W (opMyupoBaTh COOCTBEHHBIC 3a7adll B 0Opa30BaTEIHLHOM
JeSTeTLHOCTH, B TOM YHUCIIC TIPH N3YYCHUU (DH3UKU;

JaBaTh OLICHKY HOBBIM CHTYAITUsIM, OTICHUBATh IPHUOOPETEHHBINA OTIBIT;

YyMETh TIEPCHOCHUTh 3HAHWA TI0 (U3MKE B TPAKTHUECKYIO 00JacTh
JKH3HEEITCIILHOCTH;

YMETh HHTETPUPOBATh 3HAHKSI U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIJIBUTaTh HOBBIC HJICH, TPEjIaraTh OpUTHHATBHBIC ITOIXO0/IbI U PEIICHHS;

CTaBUTh MPOOJIEMBI K 33/TaUH, JIOITY CKAFOIITUE aTbTCPHATUBHBIC PEIIICHHUS.

Pabora c unpopmanmeii:

BJIaJICTh HaBBIKAMU IOJTyYCHHS HH(OPMAIMU (GU3HIECKOTO COISP KaHUS U3
WCTOYHHKOB PAa3HbIX THIIOB, CaMOCTOSTEIBbHO OCYIICCTBIISATH TIOWCK, aHAIIW3,
CHUCTEMAaTH3aIlMI0O W HMHTEPIpPETaNni0o MHOOPMAIMK Pa3IMYHBIX BUIO0B U (opm
IPE/ICTaBIICHNS,

OIICHUBATh JOCTOBEPHOCTH HH(OPMAIINH;

UCIOJIb30BAaTh  CpeAcTBa HMHMOOPMANMOHHBIX W  KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH B PEHICHUH KOTHUTHBHBIX, KOMMYHHKATUBHBIX M OPraHU3aI[HOHHBIX
3a11a4 ¢ COOJTI0ICHNEM TPeOOBaHUH A)PTOHOMHUKH, TEXHUKH 0€301TaCHOCTH, TUTIEHBI,
pecypcocOepeKeHrs, TIPABOBbIX M JTUYCCKUX HOPM, HOPM HH(OPMAIFOHHOM
0€e30MacHOCTH;

co3laBaTh TEKCTHI (DM3MUECKOrO COJIEPXKaHUSA B Pa3IMUHBIX (opmarax ¢
y4€TOM HazHauCHU WHGOPMAITUH U 1IEIEBOH ay IUTOPUH, BEIOMpAs ONTHUMAJIbHYIO
dbopMy npecTaBICHUS U BU3Y ATH3AITHH.

KoMMyHUKaTHBHbBIE yHUBEpPCAJIbHbIE yYeOHbIE el CTBHUA:

OCYIIECTBIIATH OOIIEHUE HA ypOKax (PM3UKH U BO BHE-YPOUYHOH e TEIIHHOCTH;

pacrio3HaBaTh MPEATNOCHUIKM KOH(MJIMKTHBIX CHTyallud MW CMsT4Yarh
KOH(JIUKTHI,

pa3BEPHYTO U JIOTUYHO H3JIaraThb CBOIO TOUYKY 3PEHHUS C HUCMOJIb30BaHHUEM
A3BIKOBBIX CPE/ICTB;

MOHUMATh W HCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUY ATHHOM
padoThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JCUCTBUU C y4ETOM OOIIMX
MHTEPECOB M BO3MOXKHOCTEN KaK10T0 UJIeHa KOJIJIEKTUBA,;
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MPUHUMATh LEJIA COBMECTHOM JEATENBbHOCTH, OpPraHU30BBIBATH U
KOOPAWHUPOBATH JEUCTBUA MO €€ NOCTHKEHHIO: COCTABJIATH IUIAH JIECHUCTBH,
pacnpenensaTh pPoJii ¢ y4ETOM MHEHHH YYacTHHUKOB, OOCYXKJaTh Pe3yJIbTaThl
COBMECTHOM pabOTHI;

OIIEHUBATh Ka4€CTBO CBOETO BKJIAJa U KA JJOT'0 YUaCTHUKA KOMaH/ bl B OO
pe3yabTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

MpeJiaratb HOBBIE IIPOEKTHI, OICHUBATHL HJEU C TO3UIMM HOBU3HBI,
OPUTHMHAIBHOCTH, MPAKTUYE€CKOW 3HAYUMOCTH;

OCYWIECTBJIATh IO3UTUBHOE CTPATETHYECKOE MOBEIACHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSIBIATH TBOPUECTBO U BOOOPaKEHUE, ObITh MHUITUATUBHBIM.

PeryasiTuBHBIC yHHBEpPCAaJIbHbIE y4eOHbIe 1eHCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYLIECTBIISITh O3HABATENbHYIO JEATEIBHOCTh B 00JIaCTH
(U3MKM WU aCTPOHOMHH, BBISABIATH NPOOJIEMBI, CTaBUTh MU (HOPMYJIHUPOBATH
coOCTBEHHBIC 3aaUH;

CaMOCTOSITEIbHO COCTABJIATh IUIAH PEUIEHUS PACUETHBIX M KAaYECTBEHHBIX
3ajJ1a4, IJ1aH BHINOJHEHUS IPAKTHYECKOU pab0ThI C y4ETOM UMEIOIIUXCSl PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHU;

JaBaTh OLIEHKY HOBBIM CUTY allUsIM;

pacIIMpATh pAMKH Y4€OHOTO IPEIMETa Ha OCHOBE JIMYHBIX NP EANOYTCHUI;

JenaTh OCO3HAHHBIM BBIOOP, apTyMEHTHPOBATH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTH 32 PELICHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

coco0CTBOBaTh (DOPMHUPOBAHMIO M TPOSBICHUIO JPYJULMUA B 00JacTd
(bU3UKH, TOCTOSTHHO TTOBHITIIATH CBOM 00Pa30BaTEIBHBIN U KYJILTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, S)MOLMOHAJIbHBIA HHTEJLJIEKT:

JaBaTh OILIEHKY HOBBIM CUTYyaIlUsiIM, BHOCUTh KOPPEKTUBBI B JEATEIHLHOCTD,
OLIEHUBATH COOTBETCTBHE PE3YIbTATOB LIETSM;

BIIaJeTh HaBBIKAMU  [IO3HABATEIbHOW pe(dIEeKCHH Kak  OCO3HAHUS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIbHBIX NPOILECCOB, UX PE3YyJIbTATOB U
OCHOBaHUM;

WCIIOJIH30BaTh MPUEMBI pe(IICKCHH JJIsl OIICHKH CUTYaIluH, BEIOOpA BEPHOTO
pelieHus;

YMETh OLICHUBAaThb PUCKM W CBOEBPEMEHHO MPUHUMATH PEILIECHUS MO0 MX
CHUXEHUIO;

MPUHAMATh MOTHUBBI U aPryMEHTHl JPYTUX MPHU aHAIU3€ PE3yIbTATOB
NEeSATENbHOCTH;

NPUHUMATH ce0sl, TOHUMAasi CBOU HEIOCTATKU U JOCTOUHCTBA;

MPUHAMATh MOTHUBBI U aAPryMEHTHI JPYTUX MPU aHAIU3€ PE3yIbTATOB
NS TENbHOCTH;

IIPU3HABaTh CBOE MIPABO U MIPABO APYTUX HA OLIUOKHU.
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B npotuiecce nocTikeHrs TMYHOCTHBIX PE3yIbTAaTOB OCBOCHUS IPOTPAMMBI IO
¢usznke IS YpOBHS CpeaHero o6miero oOpas3oBaHUs Yy O0yYaroImMxcs
COBEpILIEHCTBYETCS HMOLIMOHAIIbHBIN WHTEJIEKT, Hpe/IoJIararonmi
chOpMUPOBAHHOCT:

CaMOCO3HAaHUS, BKIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATIFHOE
COCTOSIHUE, BUJIETh HAMpPaBIEHUS Pa3BUTHSI COOCTBEHHOM SMOIMOHANBHOM ChepHl,
OBITH YBEPEHHBIM B ce0e;

CaMOPEryJIUPOBaHUs, BKJIIOYAIOIIEIO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIOCOOHOCTh aJanTHPOBAThCA K
HMOIMOHATHHBIM H3MEHEHUSIM U TIPOSIBISATH THOKOCTD, OBITH OTKPBHITHIM HOBOMY;

BHYTpPEHHEH MOTHUBAIIMU, BKIIFOYAIOIICH CTPEMIICHHE K JIOCTHYKCHUIO LIETH U
yCrexy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMEHHE IEHCTBOBATh MCXOMS U3 CBOUX
BO3MOKHOCTEH;

AMIIATUH, BKIIFOYAIOMIEH CITIOCOOHOCTh MOHUMATh AYMOIIMOHAIIBHOE COCTOSTHHE
IpYTUX, YYUTHIBaTh €ro TpPH OCYIIECTBICHHH OOIIECHUS, CHOCOOHOCTh K
COUYYBCTBHIO U COTIEPEKUBAHUIO;

CONMAJIbHBIX HABBIKOB, BKIIIOYAOIIINUX CIIOCOOHOCTH BBICTpAanBATh OTHOIIICHUS
C IPYTUMHU JIIOJIbMHU, 3a00TUTHCSI, IPOSIBIIATH UHTEPEC U pa3pemiaTth KOHPIUKTHI.

3.3. NPEIMETHBIE PE3YJIbTATBI

K xoniy o6yuenus B 10 kj1acce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM yPOBHE
JOJIKHBI OTpakaTh CHOPMHUPOBAHHOCTH y 00 YUAIOIINUX CSI Y MEHUI:

JEMOHCTPUPOBATh Ha MpPUMEpax PoJib U MecTo (U3UKU B (HOPMUPOBAHUM
COBPEMEHHOW HAYYHOW KapTHHBI MHUPA, B Pa3BUTHUM COBPEMEHHOW TEXHUKHU W
TEXHOJIOTHUH, B MPAKTUYECKOU AEATENbHOCTH JIFOJIEH;

YUYUTHIBATh TPAHUIBI TPUMEHEHHUS W3YYCHHBIX (U3UYECKUX MOJICIICH:
MaTepHalibHasi TOUKa, MHEPIMAIbHAs CUCTeMa 0TCuéTa, abCOIIOTHO TBEPAOE TEIO,
HJICAUTBbHBIN a3, MOJEIN CTPOEHHUS Ta30B, KUIAKOCTEH U TBEPABIX TEJ, TOUCUYHBINA
ANEKTPUIECKHU 3apsi IPH pelieHUH (PU3NIECKUX 3a/1a4;

pacrno3HaBaTh QpuU3NYECKUE SABICHUS (IIPOIIECCHI) M OOBACHIATH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KMHETUYECKON TEOPUU CTPOCHUS BEIIECTBA U
AJIEKTPOAWHAMUKH: PABHOMEPHOE U PABHOY CKOPEHHOE MPSIMOJIMHENHOE JBU>KEHIE,
CBOOOJIHOE MaJICHUE TN, IBUKEHUE N0 OKPY>KHOCTU, UHEPIUSI, B3AUMOJICHCTBUE
Ten, auddy3us, OpoyHOBCKOE ABMKEHUE, CTPOCHUE KUIKOCTEH M TBEPJBIX TE,
U3MEHEHHEe 00BbEMA Tel MPU HArpeBaHUM (OXJIAXJECHUH), TEIUIOBOE PABHOBECHE,
UCIIApEHHE, KOHJICHCAIUs, IUIABJICHUE, KPUCTAILUIM3ALMS, KUICHUE, BIIAXHOCTb
BO3/lyXa, MOBBIIICHUE JIABJICHUS T'a3a MPU €r0 HAarpeBaHUU B 3aKPBITOM COCYJE,
CBSI3b MEXK]Y MapaMeTpaMu COCTOSIHUA T'a3a B M30MPOIEccaxX, AIEKTPU3ALMS TEll,
B3aMMO/ICVCTBUE 3apsA10B;

OTIUCBHIBATh MEXAHUYECKOE JIBUKEHUE, UCMOJIb3Ysl (GU3MUECKUE BEITUYUHBL
KOOPJWHATA, MyTh, MNEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tenla, CHIa,
VMMITYJIbC T€JIa, KHUHETUYECKasi SHEPTUs, MOTCHIMAIbHAS SHEPTHUsl, MEXAHUYECKAs
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paboTa, MexXxaHWUYecKas MOIIHOCTh, MpPH OIMCAaHWHM TMPABUIBHO TPAKTOBATH
(¢u3MUecKnii CMBICT HCIHOJIb3YEMbIX BEIWYHH, MX OOO3HAUYCHUS U CIUHUIIBI,
HaXOJUThb ()OPMYJIbI, CBA3BIBAIONINE TAHHYIO (PU3MUECKYIO BETUYMHY C APYTHMU
BEJIMYUHAMY;

OIMCHIBATh HM3YyYCHHBIC TEIUIOBBIE CBOWCTBA TEI M TEIUIOBBIC SIBICHUS,
UCTIONIB3Ysl (M3MYECKHEe BEIWYWHBI: JaBJIEHHE Ta3a, Temreparypa, CpemaHsst
KMHETUYECKasi YHEPTU XaO0THUECKOTO JIBUAKECHHS MOJIEKYJI, CPEIHEKBAIPaTUIHAS
CKOpPOCTb MOJIEKYJI, KOJTUYECTBO TEIUIOTHI, BHYTPEHHSSI dHEpTusi, paboTa rasa,
KO3 (PUIUEHT MOJIE3HOTO JCUCTBUS TEIUIOBOrO JBUTATENsS; MPU OMKHCAHUU
MPaBWIBHO TPAKTOBAaTh (U3MYECKUNM CMBICI MCHOJIB3YEMbIX BEIHYMH, UX
0003HAYECHUS W E€IUHUIIBI, HAXOIUTh (OPMYJIbI, CBI3BIBAIOIIME JAHHYIO
(pU3UUECKYI0 BEIMYUHY C IPYTHMU BETUYHNHAM;

OTIMCHIBATh U3y YEHHBIC AJICKTPUYECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUECKHE
SIBJICHUA (MPOIIECCHI), UCTIONb3Y s (PU3MUECKUE BEIMUMHBI: MIECKTPUUECKHUMN 3apsi],
3JIEKTPUYECKOE T0JI€, HAMPS)KEHHOCTD TMOJIS, MOTEHIMAN, PAa3HOCTh MTOTEHIUAIOB,
P ONHUCAaHWUM TPABUIBHO TPAKTOBATh (PUBHMYECKUNA CMBICI HCIOJIb3YEMbIX
BEJIMYMH, WX OOO3HAYCHHS M CIUHHUIIBI; yKa3bIBaTh (hOPMYJIbI, CBS3BIBAIOIIUC
JaHHY10 (QU3NYECKYO BETMUHUHY C APYTUMHU BETUINHAMU;

aHATM3UPOBaTh (PU3MUECKUE TIPOIECCHI U SABJICHUS, UCIIOIb3Yys (U3UIECKUC
3aKOHBI U MPUHLMIBL: 3aKOH BCeEMHUPHOTO TsAroTenus, I, 11 u 111 3akonsr HproTOHA,
3aKOH COXPAHECHHMS MEXAHWYECKOW SHEPTUH, 3aKOH COXPAHEHUS HMITYJIbCA,
NPUHIUI CYHEPIO3UIMU CUJI, MPUHIHWII pPaBHOMNPABUSI MHEPUHUATBHBIX CHUCTEM
OTCYE€Ta, MOJIEKYJSIPHO-KMHETUYECKYIO TEOPHI0 CTPOCHMSI BEIIECTBA, T'a30BBIC
3aKOHBI, CBSI3b CPEIHEN KUHETUYECKOW SHEPTUU TEIUIOBOTO JBHKEHUS MOJIEKYJI C
a0COJTIOTHOM TeMITepaTypoi, MEePBBIM 3aKOH TEPMOIMHAMHKH, 3aKOH COXPaHCHUSI
AJIEKTPUYECKOTO 3apsifa, 3akoH KyjnoHa, mpu 3TOM pasznuyarh CIOBECHYIO
bopMyTUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBHIPAKEHHE W YCIOBUS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH,

O0OBSICHTH OCHOBHBIC TPUHITHUIIBI ICUCTBHSI MAIITUH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3u4aTh yYCIOBHs UX 0€30MaCHOTO MCIIOJIb30BaHUS B TIOBCETHEBHON
KU3HU;

BBITIOJTHATh DKCIEPUMEHTHI TIO0 HCCIEAOBAaHUIO (PU3UYECKUX SBICHUU W
MPOLIECCOB C HMCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX W3MEPEHH, MPU HTOM
dbopMyaupoBaTh IpoOIeMy/3a/1auy ¥ TUTIOTE3y YU4eOHOTO SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY U3 TPEIJI0KEHHOTO 000 PYA0BaHNUS, MPOBOIUTH OTIBIT U (HOPMYITUPOBATH
BBIBO/IbL;

OCYIIECTBJISITh IPSIMbIE U KOCBEHHBIC U3MEPEHUsT (PU3NUECKUX BEIIUUMH, ITPU
ATOM BBIOMpaTh ONTUMAJIBHBIN COCOO M3MEPEHUsI U UCIOJb30BaTh WU3BECTHHIC
METOAbI OLEHKU ITOT'PELTHOCTEN U3MEPECHUM;

UCCIEN0BATh  3aBUCUMOCTH  MEXJAY (PU3MUECKUMU  BEIUYMHAMH  C
WCIIOJIb30BAHUEM TMPSIMBIX U3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY,
(bUKCUPOBATH PE3YJIHTATHI MOJYUYEHHON 3aBUCUMOCTH (PU3UUECKUX BEJIMYUH B BUJIC
TabuI U rpaduKOB, AENaTh BBIBOBI 10 pE3yJIbTaTaM UCCIIEI0BAHNS;
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coOJr01aTh paBmiia 6€30MacHOTo Tpy/aa P MPOBEICHUH HCCIIEOBAaHHUA B
pamMKax y4eOHOro HKCHEpHUMEHTa, Yy4eOHO-UCCIEAOBATEIbCKON M IMPOEKTHOU
JESTENIbHOCTH C UCIOJIb30BaHUEM M3MEPUTENbHBIX YCTPOUCTB U J1a0OPATOPHOTO
000pyI0BaHNUS;

pemarb pacu€THhIE 3aJayd C SBHO 33JaHHON (PU3MUECKOM MOJIETIBIO,
UCTIOJB3Y S (U3NYECKUE 3aKOHBI M IIPHUHILUIIBI, HA OCHOBE aHAJIM3a yCIOBHS 33/1a4H
BbIOMpATh (PUBNYECKYIO MOJIENb, BBIACHATh (PU3NUECKUE BETUUUHBI U (DOPMYIIBL,
HEOOXOIUMbIE JIJI €€ PEIICHUsl, MPOBOJUTh PAacUu€Thl U OLEHUBATh PEATBbHOCTH
MOJIy4EHHOTO 3HaY€HUs (PU3NUECKOM BETUUNHBL;

pelaTh Ka4eCTBEHHBIE 33/1a4U: BBICTPAUBATh JOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PacCyXJICHUW C ONMOPOW HAa M3YyYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH H
(u3nueckue sIBICHUS;

UCIOJIb30BATh [IPH PELICHUH YUEOHBIX 33/1a4 COBPEMEHHbIE HHPOPMAaLIMOHHbIE
TEXHOJIOTUU JIJI TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALUA U TPEICTABICHUA
y4eOHOM W HAayYHO-TIOMYJISpHOW HH(OpMAaLMHK, MOTYYEHHOM M3 PazIUyHbIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOJyYaeMyt0 HHPOPMAIHIO;

MPUBOJUTH MPUMEPHI BKIIaJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX -(DU3UKOB B
pPa3BUTHE HAyKH, 00bSICHEHHE IPOIIECCOB OKPYKAIOLIET0 MUPA, B PA3BUTHE TEXHUKHU
1 TEXHOJIOTHH;

MCIOJIb30BaTh TEOPETHYECKHE 3HAHUS 10 (PU3HUKE B TTOBCEIHEBHOM KU3HU JJIs
obecrieueHusi 0€30MacHOCTH TPHU OOpallleHUU C MPUOOpaMH U TEXHUYECKUMU
yCTpOMCTBAMHU, JIJII COXPAHEHUS 37I0POBBS U COOII0ICHUS HOPM SKOJIOTUYECKOTO
MIOBEJICHUS B OKPYKAIOIIEW CPEIE;

paboTarhb B TpyIMIE C BBHINOJHEHUEM pPA3IWYHBIX COIMAJIBHBIX POJIEH,
IUIAaHUPOBATh PabOTy TPYIIbL, pPAMOHATBHO paclpenensiTh OO0A3aHHOCTU U
IJIAHUPOBATh JAESITENBHOCTh B HECTAHAAPTHBIX CUTYalUsX, aJICKBATHO OLIEHUBATH
BKJIAJT KQKI0TO U3 YUYaCTHUKOB IPYIIIBI B PEIIICHUE pacCMaTpUBaeMOi TPOOIEMBI.

K xoniy 06yuenus B 11 kj1acce nmpeamMeTHbIE pe3yIbTaThl HA 0A30BOM yPOBHE
JOJKHBI OTpaKaTh CPOPMHUPOBAHHOCTH y 00y UAIOIIHNX CS Y MEHUM:

JE€MOHCTPUPOBATh Ha MpUMEpax poJib U MecTo (HU3UKK B (POPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUPA, B Pa3BUTUU COBPEMEHHOU TEXHUKUA H
TEXHOJIOTUM, B MPAKTUYECKON AEATEIBHOCTH JIIOJEU, LETOCTHOCTh U E€IUHCTBO
(bHU3UIECKON Kap THHBI MUPA;

YUYUTBIBaTh TPAHUIBI TMPUMEHEHUS M3YUYEHHBIX (HU3HMUECKUX MOJIemell:
TOYEYHBIN JICKTPUYECKUN 3apsifl, JyY CBETA, TOYCYHBI UCTOYHUK CBETA, SACPHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJIEIb aTOMHOTO s/ipa MpHU pEleHNH (PU3NUeCKuX
3a/1ad4;

pacno3HaBaTh (PU3NYECKUE ABIEHUS (IIPOILIECChl) U OOBACHATH UX Ha OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKN U KBAaHTOBOU (DU3HMKH: 3IEKTPUUECKAsI IPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE JEUCTBUS TOKA, B3aUMOJCHCTBHUE
MAarHuTOB, 3JICKTPOMAarHuTHasT HWHAYKIMS, JEWCTBUE MAarHUTHOTO TIOJISI Ha
MPOBOJHUK C TOKOM M JABWXKYUIMICS 3apsijll, 3JEKTPOMAarHUTHbIE KOJIEOaHUs U
BOJIHBI, NPSMOJIMHEMHOE pPAaCHpOCTPAHEHHUE CBETA, OTPAKEHUE, INPETOMIICHUE,
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uHTepPepeHms, audpakuus W MOJApU3AIMS  CBETa, JUCIEPCHs CBETa,
doToarnextpudeckuii 3h ekt (hotorddexT), cBeTOBOE NaBleHNE, BOSHUKHOBEHHE
JVHEWYATOT0 CIEeKTpa aroMa BOJOPOJA, €CTECTBEHHAss M HCKYCCTBEHHAas
PaaIUOaKTUBHOCTb;

OTUCHIBATh M3YYECHHBIC CBOWCTBA BEIIECTBA (DJIECKTPUUECKUE, MArHUTHEIE,
ONTUYECKUE,  DIJIEKTPUYECKYI0  MPOBOJUMOCTh  pa3IW4YHBIX  Cpea) U
AJIEKTPOMArHUTHBIC SIBJIEHUS (TIPOIECChI), MCIOIb3ysl (PU3MUECKUE BEJIMYMHBL
AIEKTPUUECKUN 3apsijl, Chila TOKa, 3JEKTPUUECKOE HAMpSIKEHUE, IEKTPUUYECKOE
CONIPOTHUBJICHUE, PA3HOCTh MOTEHIIUATIOB, AJIEKTPOABMKYIIAs cujia, padoTa TOKa,
WHIYKIMS MarHUTHOTO mToJisi, cuia Awmrmepa, cuia JlopeHnia, WHIYKTUBHOCTh
KaTYIIIKH, SHEPTUS DJICKTPUUECKOTO M MArHUTHOTO IMOJIeH, MEepPUojJ M YacToTa
KoJiecOaHW B KoOJeOaTeIbHOM KOHTYpE, 3apsii U CWia ToKa B MpOILEcce
FapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJicOaHWM, (POKyCHOE paccTosiHuEe |
ONITUYECKas CWJia JIMH3bI, MPHU OIMCAHWW TPAaBWIHHO TPAKTOBATH (DU3MYECKUI
CMBIC]T HCIIOJIb3YEMbIX BEJIHMYMH, WX OOO3HAUYEHUS W E€IUHHUIIBI, YKa3bIBaTh
(b OpMyJIbL, CBSI3BIBAIOIITUE TAHHY IO (DU3NYECKYIO BEIMYUHY C IPYTUMHU BeTUYUHAMHY;

OTNUCBHIBATh HW3YUYCHHBIC KBAHTOBBIC SIBJICHUS W TIPOIIECCHI, HCIOJIB3YS
(bu3nvecKre BEIWYMHBI: CKOPOCTh 3JICKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI U
YacToTa CBETa, SHEPTHUA U UMITYJILC (OTOHA, IEPHO,T OJTypacraaa, SHEPTUs CBSI3U
aTOMHBIX SIJIEp, NPW ONMHWCAHUM TPABHUIBHO TPAKTOBaTh (PU3MUECKUI CMBICT
WCIIOJIb3YEMBIX BEITUYMH, UX OOO3HAUCHMS] W E€IUHUIILI, YKa3bIBaThb (HOPMYIIbI,
CBA3BIBAIONIUE JIaHHYI0 (U3MUECKYI0 BEIMYUHY C JAPYTHMMH BEIMYHHAMU,
BBIYUCIISATH 3HAUEHUE (PU3UIECKON BETUYHHBI;

aHAJTM3UPOBaTh (DU3UUYECKUE MPOLIECCHl U SBICHUS, UCIOJIB3YS (HU3MUECKHE
3aKOHBI W MPUHIMIGL: 3aKOH OMa, 3aKOHBI TTOCIEIOBATEIIFHOTO M TTapalIeIbHOTO
COCIMHEHHSI TPOBOJHUKOB, 3aKOH J[xoymns—J/IeHIa, 3aKOH 3JIEKTPOMArHUTHOM
WHAYKIWH, 3aKOH MPSIMOJIMHEHMHOTO paclIpOCTPAHEHUS CBETA, 3aKOHBI OTPAYKECHHS
CBETa, 3aKOHBI MPEIIOMIICHUS CBETa, ypaBHEHHE DWHIITEWHA 11 (hoTodddekTa,
3aKOH COXpPaHEHHsI SHEPTHH, 3aKOH COXPAHEHHWS HUMITYyJIbCa, 3aKOH COXpPaHCHHS
AIEKTPUUYECKOTO 3apsiJia, 3aKOH COXPAHEHHUsI MaCCOBOI0 YHUCIa, MOCTyaaThl bopa,
3aKOH PaJIM0aKTUBHOTO Paciaja, Mpu 3TOM pa3indaTh CIOBECHYIO ()OPMYITHPOBKY
3aKOHA, €ro MaTeMaTU4YeCKO€ BBIPAKECHHWE W YCIOBHs (TpaHHIBI, 00JIacTH)
MIPUMEHUMOCTH;

OTPEAEISATh HAPaBJIECHHUE BEKTOPA UHIY KU MAarHUTHOTO TOJIsl MPOBOJHHUKA
C TOKOM, cuiibl Amnepa u cuibl JIopenna,

CTPOUTh M OIHUCHIBATH HM300paKEHHUE, CO3/1aBAEMOE IUIOCKUM 3€pKaJIOM,
TOHKOM JIUH301;

BBITIOJIHATH DKCIEPUMEHTHI IO HCCIEAOBAHUIO (PUBMUECKUX SIBJICHUU W
MPOIECCOB C MCIHOJIB30BAHUEM MPAMBIX U KOCBEHHBIX M3MEPEHUN: MPU 3TOM
dbopMyIpoBaTh MPOOIEMYy/3a1auy U TUTIOTE3Y YYEOHOTO IKCIIEPUMEHTA, COOUPATh
YCTaHOBKY U3 MPEIJI0KEHHOTO 000PY10BAHMUSI, IPOBOIUTH OTIBIT U POPMYIUPOBATH
BBIBO/IbI;
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OCYUIECTBIATD NPSIMbIEC U KOCBEHHBIE U3MEPEHUS (HU3NYECKUX BETUUHH, IPU
ATOM BBIOMpaTh ONTUMAJIBHBIM CIIOCOO M3MEPEHHS M MCHOJb30BAaTh MU3BECTHBIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEP CHUM;

MCCIIEI0BATh 3aBUCUMOCTH (PU3UUECKHUX BEIUYHH C UCIIOJIb30BaHUEM IPSIMBIX
U3MEPEHUI: MPU ATOM KOHCTPYHUPOBaTh YCTAHOBKY, (PUKCHPOBATH PE3YJIbTATHI
NOJIY4YEHHOW 3aBUCUMOCTH (PU3MYECKHX BEJIMYMH B BUAE TaOJIUIl U TpaduKOB,
JI€1aTh BBIBOJBI 10 PE3YIbTATAM UCCIEIOBAHMS;

coOJroaTh NpaBuiia 0€30MacHOTO TpyJa MPU MPOBEAECHUHU UCCIIEIOBAaHUN B
paMKax y4eOHOTO 3KCIEpUMEHTa, Y4E€OHO-UCCIIENOBATEIbCKOW W IMPOEKTHOM
JESTETbHOCTH C HCIOJIb30BaHUEM M3MEPUTENBHBIX YCTPOICTB U J1a0OPATOPHOTO
000pYyIOBaHUS;

pemarb pacu€THbIE 3aJayd C SBHO 3aJaHHON (PU3MUECKOM MOJIENBIO,
MCHOJIb3Y s (U3HUECKHE 3aKOHBI U IPUHIUIIBI, HA OCHOBE aHaIU3a YCIOBUS 3a/1a4u
BBIOMpATh (PU3NYECKYIO MOJIENb, BBIACIATh (U3MUECKUE BEIUUYUHBI U (POPMYJIBL,
HE0OXOIMMBbIE ISl €€ pElIeHHs, TPOBOJAUTH PACUEThl U OLEHUBATh PEAIbHOCTH
MOJIy4Y€HHOTO 3HaYeHUs PU3HUECKON BEJIMUHHBI;

pelaTh Ka4eCTBEHHBIE 33/Ia4H: BRICTPAUBATh JTOTUYECKHA HEPOTHUBOPEUMBYIO
LENOYKY PAaCCyXJAEHUH C ONMOPOM HAa M3YUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH H
dbu3nvecKre IBICHUS;

WCIO0JIH30BAaTh MPH PEIICHUH YUEOHBIX 3a/1a4 COBPEMEHHbBIEC HH(OPMAaIIMOHHBIE
TEXHOJIOTUU [Tl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALMHA U TPEACTABICHUS
y4eOHOM W HAay4YHO-TIOMYJISpHOW HH(GOpMALMK, MOTYYECHHOM M3 Pa3IUYHBIX
UCTOYHUKOB, KPUTHUYECKH aHATM3UPOBATH MOJy4aeMyt0 HH(POPMAIHIO;

OOBSICHATh TPUHIMIBI JEHCTBUS MAaIIUH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3iuvarh yCIOBHs X 0€30MaCHOTO UCIOJIb30BaHUS B MIOBCETHEBHON
KU3HU;

MPUBOIUTH MPUMEPHI BKIIaJ]a POCCHICKUX U 3apyOSKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIEr0 MHUPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUUECKHE 3HAHUA IO (DU3HKE B IIOBCEIHEBHOM *KU3HU J1JIS
obecnieueHusi 0€30MaCHOCTH TMpPU OOpallleHUH ¢ TPUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBaMH, 1T COXPAHEHUS 3JOPOBbS M COOIJIFOICHUS HOPM IKOJIOTHIECKOTO
MOBEJICHUSI B OKPY KAIOLIEH CpeIE;

paboTaTh B TpyMNe C BBHIMNOJHEHUEM pA3IMYHBIX COLMAIBHBIX POJICH,
IUIAHUPOBaTh pPabOTy TPyNNbl, PAlMOHAIBHO paclpeAeniarTh OOA3aHHOCTH U
IJIAHUPOBATH NEATEIBHOCTh B HECTAHJIAPTHBIX CUTYyalUsAX, aJl€KBATHO OLICHUBATh
BKJIAJT K&K10T0 U3 YYaCTHUKOB IPYIIIbI B PEUIEHUE pACCMaTPUBAEMOU POOIIEMBI.
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10 KJIACC

TEMATHUYECKOE INTAHUPOBAHHUE

KoanyecTBO 4acoB

HaumenoBanmne
pas3aesioB U TeM
MPOrpamMMbl

Ne
n/n

Kour |Jladop
poJb | aTOpH
Hble | ble
padot | padot
bl bl

Bcero

JJIeKTPOHHbIE
(uudposbie)
o0pa3zoBaTesibHbIE

pecypcsl

BocnurareabHbBIH
ACHEKT

Paszpen 1. PUSUKA UMETOABI HAYYHOI'O ITIO3HAHUSA

dusuka n
METOIBI

HAY4YHOTO
IMO3HAHUS

1.1

bub6motexa [JOK
https://m.edsoo.ru/7f41bf72

JlemoHCTpUpOBaTh
HaBBIKM KPUTUYECKOTO
MBILUICHHUS,
onpeeNeHus
JIOCTOBEPHOU Hay4YHOU
nH(opMaIuu 1
KPUTHKHU
AHTUHAYYHBIX
MPEICTABICHUNA

Hroro no pazneny

Pasznen 2. MEXAHUKA

2.1 Kunemaruka

bu6anorexa IJOK
https://m.edsoo.ru/7f41bf72

[IpuMeHATh 3HaHUS
€CTECTBEHHBIX U
COLIMATILHBIX HAYK JIS
pa3yMHOTO,
OepeIKITUBOTO
MPUPOJIOTIONB30BAHS
B OBITY,
001IeCTBEHHOM
IPOCTPAHCTBE

2.2

JlmHammka

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

Bripaxatb
NEATENBHOE
HENPUATHE ACHCTBUM,
IMPUHOCAIINX BPCA
pUpPOJIE

3aKOHBI
COXpaHEHHUS B
MEXaHUKE

2.3

bubmnoreka [IOK
https://m.edsoo.ru/7f41bf72

JIeMOHCTpHUpPOBATH B
MOBEJICHU U
c(hOpMUPOBAHHOCTh
3KOJIOTUYECKOMN
KYJIBTYPBI HA OCHOBE
MTOHUMAaHUSI BITUSTHUS
COILIMAIIBHO-
SKOHOMHUYECKUX
MIPOIIECCOB HA
MIPUPOJTY, B TOM UHCIIS
Ha r1100anTbHOM
YpOBHE,
OTBETCTBEHHOCTH 32
NEUCTBHUS B
IIPUPOJHOM cpeJie
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Wroro no pazneny

|

18 |

Pasznen 3. MOJIEKYJISAPHASA ®PU3UKA U TEPMOANHAMUKA

3.1

OcHOBBI
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOpUHU

bu6mmoreka IIOK

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

[IpumensATh 3HaHUA
€CTECTBEHHBIX U
COLIMAJILHBIX HAYK JJIS
pa3yMHOrO,
OepeKITMBOTO
HPUPOJIOTIONB30BAHMS
B OBITY,
00ILIIECTBEHHOM
MIPOCTPAHCTBE

3.2

OCHOBBEI
TEPMOJIUHAMUKHU

10

bu6mnorexa [JOK

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

Bripaxats
JEATEIIbHOE
HETPUATHUE JECUCTBUH,
IIPUHOCSALIUX BpEL
IpUpoJe

3.3

ArperatHeie
COCTOSIHUS
BEIIECTBA.
®a3oBbIC
MePEXO/IbI

bub6mmoreka [JOK

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

JleMOHCTpHUpOBAaTH B
MMOBEICHUH
chOpMHUPOBAHHOCTH
AKOJIOTUYECKOMN
KYJBTYpbl Ha OCHOBE
MMOHMMAaHMUS BIIMSHUS
COILIMaIbHO-
YKOHOMHYECKHUX
MPOIIECCOB HA
MPUPO.IY, B TOM UHKCIIE
Ha r100a1bHOM
YpOBHE,
OTBETCTBCHHOCTH 32
NEHCTBUS B
MIPUPOJHOM CpeJie

Hroro no pazpeny

24

Pa3nea 4. JJIEKTPOANHAMMUKA

4.1

DJEKTPOCTATHKA

10

bu6mnorexa [JOK

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

JleMOHCTpHUpOBATh
HaBBIKM KPUTUYECKOTO
MBILUICHHUS,
OIpeeNICHUs
JIOCTOBEPHOU HAyYHOU
nH(pOpMaIUH 1
KPUTHKU
AHTUHAYYHbIX
MPEICTABICHUN

4.2

ITocTosHHBIN
IIEKTPUUECKUN
TOK. Toku B
Pa3IMYHBIX
cpenax

12

bu6mmoreka [JOK

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

[IpumensATh 3HaHUA
€CTECTBEHHBIX U
COLIMAJIBHBIX HAYK JUIS
pa3yMHOro,
OepexIINBOTO
HPUPOAOII0JIb30BAH U
B OBITY,
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00IIECTBEHHOM
POCTPAHCTBE
Wroro no pazgeny 22
PesepBHOE Bpemst 2
OBLIEE
KOJIMYECTBO
YACOBIIO 68 3 3
[NPOTPAMME
11 KITACC
JIeKTPOHHbIE BocnuraresibHbI
Ne KosmyecTBo yacos (uposrie) actext
y HaumeHnoBanmue o0pa3oBaTe/bHbIE
2 pa3ae10B U TEM pecypcehl
NPOrpaMmbl Kontpo |J/Iadopa
Bcero jibHBIC |TOpHBIE
pa6oTbl |padoThbl
Pa3nen 1. 9JIEKTPOJIMHAMMUKA
[TprMeHSTH
3HaHUsA
€CTECTBEHHBIX U
COLMAJIBHBIX HAYK
11 g/IaFII:THTH;eFEEJE' 11 1 bubmuoreka [JOK JUI pa3yMHOT0,
' JICKTpOMa & https://m.eds00.ru/7f41c97¢c | GepexIIMBOTO
WHIYKIIHS
IPUPOIOIOIH30Ba
HUS B OBITY,
0011eCTBEHHOM
POCTPAHCTBE
Hroro no pazpeny 11
Paznea 2. KOJIEBAHUSA U BOJIHBI
AprymMeHTHpOBaH
HO BBIPaXKaTh
M
b | Smmeen | mowation | T
' P https://m.edsoo.ru/7f41c97c y
KoJieOaHus KU3HU
POCCHICKOrO
oOmiecTBa
[IpumeHsTH
3HaHUsA
MexaHTIeCKIe 1 €CTECTBEHHBIX U
bubmuoreka LIOK COLIMAJIbHBIX HAYK
2.2 3JIEKTPOMATHUTHBIC 5 1 )
https://m.edsoo.ru/7f41c97c | 11 pasyMHOTIO,
BOJIHBI
OCpEKITMBOTO
IPUPOIOIIOIb30Ba
HUS B OBITY,
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00IIIECTBEHHOM
POCTPAHCTBE

2.3

Omnrtuka

10

bubnmnoreka [IOK

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

JleMOHCTpHUpOBaTh
HaBBIKU
KPUTHYECKOTO
MBILLUICHHUS,
olpeeIeHUs
JOCTOBEPHOU
HAy4YHOU
uH(opMaIuu 1
KPUTHUKHU
aHTUHAYYHBIX
MpEe/ICTABICHUN

Hroro no pazneny

24

Pasznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUH
OTHOCHUTEJBHOCTH

3.1

OCHOBBI
crenraiabHON
TEOpUU
OTHOCHUTEJILHOCTH

bubnmmoreka [IOK

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

ApryMeHTHpOoBaH
HO BBIpaXKaTh
MOHUMaHHE
S3HAYCHUS HAYKH B
KUZHU
POCCHUICKOTO
ob1ecTBa

Uroro no pazneny

4

Pasznen 4. KBAHTOBAS ®U3UKA

4.1

DJIEMEHTHI
KBAHTOBO OIITUKU

bubnmnoreka [IOK

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

JleMOHCTpHUpOBaTh
HaBBIKH
KPUTHUYECKOTO
MBILUICHHUS,
OIpeIeTCHUS
JOCTOBEPHOU
HAy4YHOU
uH(opMaIuu 1
KPUTHKHU
aHTUHAY4HbIX
MPEJICTABJICHUN

4.2

Crpoenue atoma

bubmmoreka [IOK

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

JHesTenpHO
BBIpaXaTh
MMO3HaBaTEJIbHBIC
MHTEPECHI B
pa3HbIX
MPeMETHBIX
o0JacTsx ¢
Y4ETOM CBOUX
HMHTEPECOB,
CIIOCOOHOCTEN,
JIOCTHKEHU

4.3

ATomHOE 7pO

bubmmoreka [IOK

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

ApryMeHTHpOBaH
HO BBIPAXKaTh
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IIOHUMAHHUEC
3HAYCHUS HAYKH B
KU3HU
POCCHICKOTO
oOuiecTna

Hroro no pazpeny

15

Pa3gen 5. DJIEM

EHTBI ACTPOHOMHUU U ACTPO®PU3ZUKHU

OO6nanatp
MPEACTaBICHHUEM O
5.1 Siehf):i)ﬁllm " 7 1 Bu6miorexa LIOK EZB?;ERSEIHIZO?HHG
' p https://m.edsoo.ru/7f41c97c Y p
acTpodu3uKu Mupa,

JOCTHKEHUSIX
HayKH U TEXHUKHU

Htoro no pazueny 7 |

Pa3gen 6. OGOBINAIOIIEE IOBTOPEHUE
ApryMeHTHpOBaH
HO BBIPaXKaTh
O6o0maroniee Bubmoreka [JOK TTOTHMMATTHE
6.1 IIOBTOPEHUE 4 https:/m.eds00.ru/7f41c97¢ | > 1CHHAHAYKU B

KUZHU
POCCHUICKOTO
oOuiecTna

Hroro no pazneny 4

Pe3epBHOE Bpems 3

OBIIEE KOJIMYECTBO

YACOBIIO 68 4

[TPOI'PAMME
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5.

10 KJTACC

HOYPOYHOE IINTAHUPOBAHUE

HaumenoBan
ue pasjena

Tema ypoka

Jlata

Komuuec
TBO
JacoB

ITman

dakr

Koppekt
UPOBKa

du3uka u
MeTOAbI

HAYYHOTI'0
MO3HAHHUA

®dusuka— HayKa o
npupoze. Hayunsie MeToabl
ITO3HAHUS OKPYKAIOILIETO
MHUpa

Ponb 1 MecTo hu3uku B
(dbopmupoBaHUU
COBPEMEHHOW HAYYHOH
KapTUHBI MUpPA, B
MPAKTUYECKOU
NEITEIILHOCTH JIIOAEH

MexaHuka

18

Mexanudeckoe IBUKEHYE.
OTHOCUTEIIBHOCTD
MEXaHHYECKOTO JIBYIKCHUS.
[Iepemenienune, ckopocTsb,
YCKOpEHUE

PaBHOoyckopeHnHoe
MPSIMOJIMHENHOE JIBUKEHUE

CB00OOIHOE TaCHUE.
Y ckopeHue CBOOOHOTO
najacHus

Kpusonunelinoe qBuxeHHUE.
JIBrKEeHHE MaTEpUaIbHOM
TOYKH 10 OKPY>KHOCTH

[IpuHIUIT OTHOCUTEIBHOCTH
lNanmnes. MHepiyanbHble
cucteMsl orcuera. [lepBalii
3aKk0oH HproTOHA
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Macca tena. Cuna.
[IpuHIun cynepnosumu
cui1. Bropoii 3akoH
Herorona mst
MaTepUaIbHON TOUKHU

Tpernii 3akoH HeroToHa 117151
MaTepHaIbHbIX TOUEK

10

3aKOH BCEMUPHOTO
TAroTeHus. CHuia TSKECTH.
[lepBast kocMuuecKas
CKOpOCTh

11

Cuna ynpyrocTtu. 3aKoH
I'yka. Bec Tena

12

Cuua TpeHus..
Koaduruert rpenus.
Cuna conpoTHBIEHUs TPU
TIBUKEHUH TEJa B KUIKOCTH
WJIM Ta3e

13

[TocrynarensHoe
BpallaTeJIbHOE IBUKEHHE
a0COFOTHO TBEPIOTO TENA.
MomeHT cunbl. [1medo
CHUJIBL. Y CIIOBUS PABHOBECHS
TBEPJIOrO TENa

14

HNmnynsc maTepuanbHOU
TOYKH, CUCTEMBI
MaTepuaIbHbIX TOYEK.
Nmnynbc cumbl. 3aKoH
COXPAaHEHMS UMITYJIbCA.
PeakTuBHOE nBUXKEHNE

15

PaboTa 1 MOIITHOCTE CHJIBL.
KuneTnueckas sHEprus
MaTepuaIbHOM TOUYKH.
Teopema 00 H3MEHEHU N
KUHETUYECKOW YHEPTU U

16

[ToreHnunanbpHAs YHEPTHSL.
[MoreHunanbpHast SHEPTHS
ynpyro Ae(GopMUpOBaHHOU
npyxuHbl. [loTeHITMaIbHAS
JHEprus Teya BOIM3HU
IIOBEPXHOCTH 3EMIIH
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17

PaBrnomepHoe
NPSIMOJIMHENHOE IBUYKECHUE

18

IloreHnuanpHbBIE U
HEMOTCHIIMATbHEIE CHIIBI.
CBs13b pabOTHI
HEMOTECHIIMATBHBIX CHJI C
H3MEHEHHEM MEXaHNIEeCKOH
SHEPIrUH CUCTEMBI TEIL.
3aKOH COXpaHEHUS
MEXaHUYECKOUN SHEPTUn

19

JlabopaTopHas pabota
«HcciaenoBanue cBsI3U
pabOThI CUIIBI C U3MEHEHHEM
MEXaHUYECKOU JHEPTUHU
TeJla Ha IpUMeEpe
pacTsLKeHUS PE3UHOBOTO

KTyTa»

20

KonTtponbHas padoTa mo
teme «Knnemaruka.
Jlnaamuka. 3aKOHBI
COXPAaHCHUS B MEXaHHUKE)

Mouaexyasip
Hasl pu3uKa
u
TePpMOAUHAM
KA

24

21

OCHOBHBIE IOJI0KEHHU S
MOJIEKYJISIPHO-
KHHETHYECKOM TCOPHH.
BpoyHOBCKOE IBUKCHHUE.

Hudbdysus

22

XapakTep IBUKCHUA U
B3aNMOJENCTBUSI YACTHUIL
BelecTsa. Mozaenu
CTPOEHMS Ta30B, KUJAKOCTEN
Y TBEPIBIX TEN

23

Macca Monekyi.
KommuecTBo BemecTna.
[TocTostHHast ABoraapo

24

TennoBoe paBHOBECHE.
Temneparypau e€

36




n3Mepenue. [lkama
temiiepatyp Llenbcus

25

Wneansusniraz 8 MKT.
OcHoBHoe ypaBHeHre MKT

26

AbGcomntoTHas TemiiepaTypa
KakK Mepa cpeaHei
KUHETUYECKON SHEPTHU
JBYKCHUS MOJICKY L.
VYpaBuenue MenieneeBa-
Knaneiipona

27

3akoH JlanbeToHa. ['a30BbIC
3aKOHBI

28

JlabopaTopHasi pabota
«HccaenoBanue
3aBUCUMOCTH MEXKITY
rapameTpamMH COCTOSTHUS
pa3peKeHHOTO ra3a

29

H3onporiieccsl B uacaaIbHOM
rase u ux rpapuueckoe
IpeACcTaBJICHUE

30

BuyTtpennss sneprus
TEPMOAMHAMHYECKOM
CHUCTEMBI M CIIOCOOBI €€
n3meHeHus. KommaecTBo
TEIJIOTHI U padoTa.
BHyTpeHHSs S5HEPTHS
0JIHOATOMHOTO H/I€aTTbHOTO
rasza

31

Bu el rennonepenaun

32

VY nenpHas TENJI0EMKOCTE
BemrecTBa. Konnuectso
TEIIOTHI IPU
Terionepeaaye.
AnmabaTHBIH poliecc

33

[TepBriii 3akoH
TEPMOJIMHAMUKH U €TO
MPUMEHEHHE K
n3omporeccam

34

HeoOpatumocTs mpoueccon
B mpupoae. Bropoii 3akon
TEPMOAMHAMHUKHU

37




35

[Tpunumn nevictus u KITJT
TEMJIOBOU MaIlIMHEI

36

Huki Kapuo u ero KIT/]

37

DKkoyoruyeckue npooiaemMbl
TEIJIODHEPTETUKH

38

O06o0maromnuii ypok
«MomnexynsipHas pu3nKa.
OCHOBBI TEPMOITHAMUKID)

39

KonTpoabsHnas pabora no
Tteme «MonekynspHas
¢u3nka. OCHOBBI
TEPMOANHAMUKI

40

[TapooOpazoBanue u
KoHAeHcanus. Mcnapenne n
KUIIEHUE

41

AOcomoTHas U
OTHOCHUTEIILHAS BIAXKHOCTD
BO31yxa. HacelmeHHsIil nap

42

TBEpnoe Temno.
Kpucrannmnueckue u
amMopdHbIe Tena.
AHM30TPOINS CBOKCTB
KpucTtaoB. XKuakue
KkpucTtaibl. COBpeMeHHbIE
MaTepUAIIbI

43

IInaBaeHue
KpUCTau3anus. Y AenbHast
TENJI0TA IJIaBJICHHSL.
CyOmumanus

44

YpaBHEHHE TETIOBOTO
OanaHca

JIeKTPOAHUHA
MHKA

22

45

DnexTpu3anus Te.
DekTpuueckuil 3apsa. Jsa
BH/1a DJIEKTPUUECKHUX
3apsa0B

46

[IpoBOIHUKY, AUIIEKTPUKH
Y TIOJIYTIPOBOJHUKHU. 3aKOH
COXpAaHEHHUS
3JIEKTPUUYECKOTO 3apsiia

38




47

B3anmoneiictBue 3apsa0B.
3akoH Kynona. Toueunblit
BIIEKTPUYECKUH 3apsi

48

Hanpsox€nHocth
9JEKTPUYECKOTO MOJIS.
[IpuHUMD cyniepno3uimu
3JIEKTPUUYECKUX MOJIEH.
JInHnK HATPSKEHHOCTH

49

PaGoTa cun
3JIEKTPOCTATUUECKOTO MOJISL.
ITorennuain. Pa3znocts
MOTEHIIAI0B

50

[IpoBonHUKY U
TUDJICKTPUKH B
3JIEKTPOCTATUYECKOM IOJIE.
JuanekTpuueckas
MIPOHUI[AEMOCTh

o1

DNEeKTPOEMKOCTb.
Konpnencarop

52

DIJIEKTPOEMKOCTD IJIOCKOTO
KOHJIeHCaTopa. DHEeprust
3apsHKEHHOTO KOHJCHCaTopa

53

JlabopaTopHasi pabota
"N3mepenue
AJIEKTPOEMKOCTH
KoHJeHcaTopa"

54

[IpuHUMD NEelCTBYA U
MpUMEHEHUE
KOH/JIEHCATOPOB,
KOIUPOBAJIBHOIrO armapara,
CTPYWHOTO IPUHTEPA.
DJIeKTpOoCcTaTUYeCcKas
3amuTa. 3a3emMieHue
3JIEKTPOTPHUOOPOB

55

DNeKTpUYECKUH TOK,
YCIJIOBUS €T0
CYIIECTBOBAHUS.
ITocTosuubH TOK. CHia
Toka. Hampsokenue.
ConpotuBiieHue. 3aK0H
Owma jy1s1 ydacTka 1enu
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56

ITocnemoBaTenbHOE,
napaJijieJIbHOE, CMEIIaHHOS
COCTMHEHHUE ITPOBOJTHUKOB.
JlabopaTopHasi pabota
«M3yueHune cMeIanHOro
COCTMHEHUSI PE3UCTOPOBY

57

Pabora u MOIIHOCTE
AIEKTPUIECKOTO TOKA.
3axoH Jxoynsa-Jlenua

58

3axod OMa 11 MOJIHOH
(3aMKHYTOI)
3JIEKTPUYECKOM LIETTH.
Kopotkoe 3ambikanue.
JIaGoparopHas paboTa
«M3mepenue D/1C
HMCTOYHMKA TOKA U €T0
BHYTPEHHETO
COTIPOTHUBJIICHUSD

59

DNeKTpOHHAs
MPOBOJIMMOCTb TBEPIBIX
METaJUIOB. 3aBUCUMOCTD
COMPOTHUBJICHUS METAILIIOB
OT TEMIIepaTyphl.
CBepXIpoOBOIUMOCTD

60

DJIEKTPUYECKU M TOK B
Bakyyme. CBoiicTBa
AIEKTPOHHBIX ITYYKOB

61

[TonynpoBoaHuKH, NX
COOCTBEHHAs U MpUMECHast
npoBoauMocTh. CBoiCTBa
p—n-nepexona.
[TonynpoBOIHHUKOBBIE
pruOOpPHI

62

DNEeKTPUYECKU U TOK B
pacTBOpax M pacriaBax
AIEKTPOIUTOB.
DIIEKTPOIUTHYECKAS

T CCOLIMALIMS. DIEKTPOJIN3

63

DNeKTpUYECKU U TOK B
razax. CaMoCTOSATEIbHBIN U
HECAMOCTOSTEIIbHBIN
paspsia. Monuus. [nazma
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64

YCTPOMCTBA U KX

[IpaBuiia TeXHUKHU
0e30macHOCTH

DnexTpudeckue npudopsl 1

MNPAKTHYCCKOC IPUMCHCHHC.

65

Oo6o0mmaronuii ypok
«IJEKTPOAMHAMUKAY»

66

KonTponbsHas pabora o
TeMe «DJIEKTPOCTATHKA.
[TocTostHHBIN

Pa3NUYHBIX Cpeax»

AJIEKTPUYECKUM TOK. TOKM B

Pe3epBHbIC
YPOKH

67

Pe3epBHBII ypOK.
KonTponsHas pabora mo
TeMe "DneKTpoauHaMuKa"

68

PesepBHBIN ypOK.
O06o0maromnuii ypok mo
temaM 10 kracca

OBHIIEE KOJIMYECTBO YACOBIIO
ITPOI'PAMME

68

11 KJIACC

Ne
o/

Hanmenona
HHE pa3zena

Tema ypoka

KomnuecTt

Jlata

Koppe
KTUPOB
Ka

BO 4aCOB

IInan

daxkt

DJIEKTPOIH
HAMHKA

11

ITocTosAHHBIE MATHUTHI U KX

B3auMoJiericTBHe. MarHuTHOE I10JIE.
BekTop MarHuTHOM HHAYKIMK. JInHUA

MarHUTHOW UHAYKIUU

MaruuTtHoe nojie IMpOBOJAHUKA C

TokoM. OnbIT DpcTena.

BzaumoneiicTBre MpOBOHUKOB C

TOKOM
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MarauTHOE 1oJie MPOBOAHUKA C
TokoM. OmbIT Dpcrena.
BzanMmopeiicTBre MPOBOIHUKOB C
TOKOM

JlabopatopHas pabora «3ydeHnue
MarHMTHOTO TOJISI KATYIITKU C TOKOM»

JleiicTBME MarHUTHOTO TOJIS Ha
NpOBOAHUK € TOKOM. Cuina Amnepa.
JlabopaTopHast pabota
«HccaenoBanue nelicTBUA
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM)

JleficTBHE MAarHUTHOTO TTOJISI HA
JBUKYIYIOCS 3apsHKCHHYIO YACTHILY.
Cuna Jlopenua. Pabota cuinet Jlopenna

OnexTpoMarHuTHas MHAyKUus. [ToTok
BEKTOpa MarHuTHOM HHAYKImu. DJ1C
WHJyKIHUH. 3aKOH 3JIEKTPOMATHUTHOM
naaykuun @apanes

JlabopaTopHas pabota
«HcciaenoBanue IBICHAS
3JIEKTPOMArHUTHON UHAYKIUIDY

NuaykTuBHOCTD. SABNIECHNE
camonHAyKuuu. JJ1C caMOMHAyKII UK.
DHeprusi MArHUTHOTO TOJIS KATYIIKHU C
TOKOM. DJIEKTPOMarHuTHOE MOJIe

10

TexHuyeckne ycTpomucTBa M UX
IIPUMEHEHME: IOCTOSHHBIE MATHUTHI,
3JIEKTPOMAarHUThI, JJIEKTPOIBUTATENb,
YCKOPHUTEIH AJIEMEHTAPHBIX YACTHIL,
WHIyKIIMOHHAs [1€Yb

11

O6o0uarouii ypok «MarHutHoe
roJie. DIIeKTPOMAarHU THAsI WH Ty KITHSD)

12

KounTtponpsHas pabora mo reme
«MarauTtHoe nose.
DIeKTPOMarHUTHAS UH Y KIUSD»

Kosneoauus n
BOJIHBI

24

13

CBOOOIHBIE MEXAHUUYECKHE
koJjeOanus. ['apMoHUeckue
KosneOaHus. Y paBHEHHE
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FAPMOHHMYECKHUX KOJICOAHHIL.
[IpeBpaienue sneprun

14

JlabopaTopHas pabota
«HccnenoBanue 3aBUCUMOCTH
HIepro/1a MaJbIX KojieOaHui rpy3a Ha
HUTH OT JJTAHBI HUTH K MACCBHI TPy3a»

15

Konebarenbubiit kKoHTYp. CBOOOIHBIE
3JIEKTPOMarHUTHbBIE KOJIeOaHUsI B
U7ieaIbHOM KOJIe0aTEIbHOM KOHTYPE.
AHanorus Mexry MEXaHH4eCKUMHU U
3JIEKTPOMArHUTHBIMH KOJICOaHUSIMU

16

®opmyna TomcoHa. 3akoH
COXpaHEHUS SHEPTHH B UJI€ATTbHOM
Kos1e0aTeIbHOM KOHTYpE

17

[IpencraBnenue o 3aTyxXarMmKUX
KoJsieOaHusIX. BeIHyX)/1eHHBIE
MexaHu4JecKue kojaebanus. Pezonanc.
BriHyXI€HHBIE SJIEKTPOMATHUTHBIE
KoJeOaHus

18

[Tepemennblii TOK. CHHYCOUIATbHBIN
IIEpEMEHHBIN TOK. MOIITHOCTh
MEPEMEHHOI0 TOKA. AMIUIUTYIHOE U
JENCTBYIOIIEE 3HAUYEHUE CUIIbI TOKA U
HaNPSOKEHUS

19

Tpaucdopmarop. [IponsBojactso,
nepenaya v noTpedienue
AJIEKTPUYECKOW SHEPTU U

20

Y CcTpOMCTBO U MPAKTUYECKOE
IIPUMEHEHUE YJIEKTPUIECKOTO 3BOHKA,
reHepaTropa NepeEMEHHOI0 TOKa, IMHUN
JJeKTpoIepeaay

21

DKOJIOTMYECKUE PUCKU ITPU
MPOM3BOJICTBE MIEKTPOIHEPTUH.
Kynsrypa ucnons3zoBanus
3JEKTPOIHEPTUHU B TOBCEHEBHOM
KU3HU

22

MexaHn4ecKue BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuon. CkopocTts
pacnpoCTpaHEeHUs U AJIMHA BOJIHBIL.
[Tonepeunsle 1 MPOIOJIBHBIE BOJIHBI

23

3Byk. CkopocTs 3ByKa. [ pomkocTs
3ByKa. Bricora ToHa. TemOp 3Byka
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24

DNeKTPOMarHUTHBIE BOJIHBI, UX
cBoicTBa U ckopocTs. [lkana
3JEKTPOMArHUTHBIX BOJIH

25

[IpuHIUIIBI paIUOCBA3U U
TeneBuAeHus. PazBuTtue cpencts
cBs3U. Panmosokausa

26

KontponsHas padota «Konebanus u
BOJIHBDY

27

[IpssmonuHENHOE pacIpOCTpaHEHNE
CBETa B OJJHOPOAHOM cpeae. Toueunblit
HCTOYHUK cBeTa. JIyd cBera

28

OTtpaxkeHue cBeTa. 3aKOHbI OTPAKECHHUS
cgera. [locTpoenne nzodpaxeHuii B
IIJIOCKOM 3epKajie

29

[Ipenomnenue cera. [lonnoe
BHYTpeHHee oTpakeHue. [IpeaenbHbli
YTOJI TOJTHOTO BHYTPEHHETO
OTpakKeHUS

30

Jlaboparophas pabota «3mepenune
IOKa3aTesisi HPeOMIICHUS CTEKIIa

31

JIunzel. [TocTpoenue n3006paxxeHui B
nuH3e. DopMyia TOHKOM JIMH3BI.
YBennueHue JINH3bI

32

JlabopaTtopHas pabota
«HccnenoBanue CBOWCTB
M300paKeHHH B INH3AX)

33

HMucnepcus ceeta. ClI0XKHBIN COCTaB
oemoro cera. L[Bet. Jlaboparopras
pabota «Habnronenue qucnepcun
CBETa»

34

Wnrtepdepennus ceeta. Judpakius
cBera. [ludpakuronnas pemeTka

35

HOHepe‘IHOCTL CBCTOBBIX BOJIH.
HOJ'IHpI/I38.I_II/I${ CBCTa

36

OnTtryeckre MpudOpsI U yCTPOMCTBA U
YCIIOBHUSI UX O€30I1aCHOTO MTPUMEHEHHUS

OcHOBBI
crenuaJIbLHOMH
Teopuu
OTHOCHTEJIbHO
CTH
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37

['panuLBl PUMEHUMOCTH
Knaccuueckor mexanuku. [loctynatsl
CIIEI[MAJIBHOM TEOpUHU
OTHOCHUTEIILHOCTH

38

OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH.
3ameneHre BPEMEHU U COKpAILIEHHE
JUINHBI

39

3Hepr1/151 " UMITYJIBC peHHTHBHCTCKOﬁ
HaCTHUIIbI. CBs13b Macchl ¢ 3Hepmel71 u
HNMITYJIBCOM. 9HCpFI/I51 IIOKOA

40

KonTponsHnas padora «Onrtuka.
OcCHOBBI crIelIMaIbHOM TEOPUH
OTHOCUTEIBHOCTH

KBanroBas
puzuka

15

41

®otonsl. Popmyna [lnanka. Dueprus
U UMITYJIbC POTOHA

42

OTKpBITHE U UCCIICIOBAHKE
dhoroaddekrta. OnbiTel A. T
CroneroBa

43

3akonbl poTodddekTa. YpaBHEHHE
OitamTeiina 1 potodd dekra.
«Kpacnas rpanumna» potosddekra

44

HaBnenue ceera. OnbiTol I1. H.
JlebeneBa. XuMHuueckoe IEHCTBUE
cBeTa

45

TexHuueckne yCTpoucTBa u
MPaKTHYECKOE IPUMEHEHUE:
(hoTodeMEHT, POTOAATUHK,
coJIHeuHas 0aTapesi, CBeTOINO/

46

Permtenue 3aa4 mo reMe «IJIEMEHTEI
KBAHTOBOU OIITUKIW

47

Monens atoma TomcoHa. OTBITE
Pezepdopna no paccessHuio 0-4acTHIL.
[InanerapHas Mmojienp aToMa

48

[Tocrynatsl bopa

49

W3nyuenue u nornomuieHrue GoToHOB
MIpU IEPEX0/Ie AaTOMa C OJIHOTO YPOBHS
SHEpIuu Ha apyroil. Bunel cnektpos

50

BoHoBbIe cBoMcTBaYacTUIL. BOJIHEI
ne bpoins. KopnyckynsipHo-
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BOJIHOBOM Jtyanu3M. CHOHTaHHOE U
BBIHYX/ICHHOE U3Ty4YCHHE

51

OTKpBITHE PATUO0AKTUBHOCTU. OTBITHI
Pesepdopna mo onpeneneHuto cocraBa
PaAMOaKTHBHOTO U3ITyYCHHUS

52

CaoiicTBa anbda-, 6eTa-, raMma-
usnyueHus. BivsHue
PaMOaKTHBHOCTH Ha )KUBbBIE
OpTaHHU3MbI

53

OTKpBITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacnan.
DNEeKTPOHHBIN U MO3UTPOHHBIH OeTa-
pacnan. 'amma-usiyueHnue

o4

DHeprusi CBsI3U HyKJIOHOB B si7Ipe.

S nepuble peakuuu. S nepHbIil peakTop.
[IpoGiieMsl, TepCIIeKTHBHI,
9KOJIOTMYECKHE aCIeKThI IAEPHOI
SHEPreTUKH

95

DneMeHTapHble YacTULbI. OTKpBITHE
03UTpoHA. MeTo 16l HaOII0IeHUS U
perucTpanuu 31eMEHTapHbIX YaCTHII
Kpyrubtii cton «DyHaameHTaabHbIe
B3auMoercTBuI. EnTMHCTBO
(U3MYEeCKOM KapTHHBI MUPa»

DJ1eMeHThI
ACTPOHOMMU
"
acTpo(pu3uKHU

56

Bun 3sé3nnoro neba. Co3esaus,
SIpKU € 3BE3/1bI, IJIAHETHI, KX BUIUMOE
nexenne. CoaHeynas cucreMa

o7

Comnnne. ConHeuHas aKTUBHOCTD.
Uctounuk sneprun ConHnau 38E€311

58

3BE3/1bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI ITTaBHOM
MIOCJIeI0BATENIbHOCTH. BHyTpeHHee
cTtpoeHue 38€3/1. CoBpeMEHHbIE
MPEACTaBICHHUS O IPOUCXOXKIECHUH U
sBosrornu CosHIA U 3BE3 0

59

Mnuneunsiii [Iyts — Hama [NanakTuka.
TTonoxxenue u neuxenue CoHIla B
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lNamakTuke. I'anaktuky. YEpHBIE NBIPHI
B siipax rajJakTUK

60

Bcenennas. Pa3beranue ranakTuk.
Teopus bonboro B3peiBa.
PennkroBoe n3nyueHue.
Meraranaktuka

61

Hepermmennsie mpobiaeMbl aCTPOHOMHU U

62

KonTponbsHas paboTa « DneMeHTHI
ACTPOHOMHH M aCTPOPUZHKID)

O0o01maloniee
MOBTOpPEHUE

63

O6o06matonuit ypox. Posb pusnku u
aCTPOHOMHUH B 3KOHOMHYECKOM,
TEXHOJIOTHYSCKOM, COLIUATLHOM U
ATHUYECKOM cdhepax NeaTeTbHOCTH
YeJI0BEKa

64

O6o06matomuit ypok. Pomb u mecto
(hU3UKH ¥ ACTPOHOMUU B
COBpPEMEHHON HAYYHOHU KapTUHE MUPa

65

O6o6mmaromuii ypok. Pons
(u3nYeCcKoi TeOpHH B JOPMUPOBAHUN
npeACTaBICHUN 0 GU3UIECKON
KapTUHE MUPa

66

O6o006marouuit ypok. Mecto
(u3nYecKoi KapTHHBI MUpa B 001LIEM
PSy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX [TPEACTABIICHUI O IPUPOJIE

Pe3epBHbIe
YPOKH

67

PesepBHblil ypok. MarauTHOE 1oJie.
DJIEKTPOMarHUTHAsI UHIY KLU

68

PesepBHbIit ypok. OnTruka. OCHOBBI
CIIEIMAIbHON TEOPUH
OTHOCUTEIBHOCTH

69

PesepBHbIii ypok. KBanToBas pusnka.
DJIEMEHTHI aCTPOHOMUH U
acTpoU3NKH

OBIIEE KOJIMYECTBO HACOB I1O ITPOTPAMME

68
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6. YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O NPOLECCA

1. ®wuzuka. 10 knacc. Mskues I'.4., Byxosies b.b., Corckuit H.H. nox

penakmueii [lapdenteeBoit H.A.
2. ®wuswmka. 11 knacc. Makumres I'.J1., byxosnes b.b., Yapyrua B.M. non
penakmueit [lappentreBoit H.A
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