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IMNOACHUTEJIBHASA 3AIITMCKA

[Iporpamma 1o ¢Qusmke 0a30BOr0 YpOBHS Ha YPOBHE CPEIHETO
obmiero oOpa3oBaHus pa3pab0TaHa Ha OCHOBE MOJIOKCHUH H
TpeOOBaHMI K pe3yJbTaTaM OCBOEHUS OCHOBHOM 00Opa3oBaTeIbHOU
nporpammel, mnpenactaBieHHbix B OI'OC COO, a Ttakke ¢ y4€ToMm
dbenepanpbHOii pabouel MporpaMMbl BOCHUTAHUS W KOHIEHIIUU
npenojaBaHusl y4deOHoro mnpeamera «dPusnka» B 00pa30BaTENIbHBIX
oprann3anusx Poccuiickonr ®enepanun, peanu3yromUuX OCHOBHBIC
00pa3oBaTeyibHbIE TPOTPAMMBI.

Conepxxanve  TporpaMMbl 1O  (PU3KMKE  HAMpaBICHO  Ha
dbopMupOBaHUE E€CTECTBEHHO-HAYYHON KapTUHBI MHpa OO0YyYaroIIMXCs
10-11 xmaccoB mpu oOyueHuu ux ¢usMke Ha 0a30BOM YpPOBHE Ha
OCHOBE CUCTEMHO-JIESTEILHOCTHOrO nojaxoxaa. [Iporpamma mo Qusuke
cootBeTcTBYeT TpeboBanusim @DOI'OC COO k 1IaHUPYEMBIM
JUYHOCTHBIM, TPEAMETHBIM W  METANpPEJAMETHBIM  pPe3yJjbTaram
oOyueHHs, a TaKKe YYUTHIBAET HEOOXOAUMOCTh peaau3aluu
MEXIPEAMETHBIX CBA3EH (PU3MKHU C €CTeCTBEHHO-HAYUYHBIMH YUEOHBIMU
npeaMeramu. B Heil onpenensitoTcsi OCHOBHBIE LIENIM U3YUYCHUST (PUBUKU
Ha YPOBHE CpeJIHEro 00Iero o0pa3oBaHus, MIAHUPYEMbIC PE3YJIbTAThI
OCBOCHUS Kypca (DU3UKH: JIMYHOCTHBIC, METANPEIMETHbIE, TPEAMETHBIC
(Ha 6a30BOM YpPOBHE).

[Iporpamma no u3vke BKIIOYAET:

IUTAaHUPYEMbIE Ppe3yJibTaThl OCBOCHUS Kypca (U3UMKM Ha 0a30BOM
YPOBHE, B TOM YHCJI€ MPEAMETHBIC PE3YJIbTAThI IO roJaM 00y4eHUS;
coliepxanue yueoHoro npeameta «dusukay mo rogam o0ydeHus.

dusznka Kak Hayka O Hambojiee OOIMMX 3aKoHAX MPHUPOJIHI,
BBICTyIIasi B KayecTBe Yy4yeOHOro IMpeaMeTa B IIKOJIE, BHOCHUT
CYIIECTBEHHBIN BKJIaJi B CHUCTEMY 3HAHUW 00 OKpPYXKAIOUIEM MHUpE.
[[IxompHBI Kypc (U3UKH — CHCTEMOOOPA3YIOIMIUi JJIsi €CTECTBEHHO-
HAYYHBIX YUYE€OHBIX MTPEIMETOB, MOCKOJbKY (hM3UUYECKUE 3aKOHBI JIEKAT B
OCHOBE TMPOIECCOB M SBJICHUN, H3y4YaeMbIX XHMHEH, OHOJIOTHEH,
dbuznyeckoit reorpadueit u actpoHoMmueit. Mcnonbp3oBanue U akTUBHOE
npuMeHeHrne (U3MUYECKUX 3HAHUM OIpeNeNnseT XapakTep U Pa3BUTHE
pPa3HOOOpA3HBIX TEXHOJOTHM B cdepe DSHEPreTUKH, TPaHCIOoPTa,



OCBOEHHSI KOCMOCA, IIOJYYCHUs HOBBIX MAaTepUajoB C 3aJaHHBIMU
CBOMCTBAMM M Jpyrux. M3yueHue (U3MKU BHOCUT OCHOBHOM BKJAJ B
dbopMupOBaHUE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00YyUYaroIIUXCsl, B
dbopMUpOBaHUE YMEHHUI MNPUMEHSITh HAy4YHbIA METOJl TO3HAHUS MpPU
BBITIOJTHEHUY UMHU YUEOHBIX UCCIIEIOBAHUM.

B ocHOBYy Kypca (Qu3MKA I ypOBHS CPEIHEro OOILero
o0pa3oBaHusl MOJOXKEH PsIi UM, KOTOPbIE MOXKHO pacCMaTpPUBaTh Kak
MPUHIMIIBI €70 MOCTPOCHHUS.

Hoess yenocmunocmu. B COOTBETCTBMM C HEW KypcC SBISETCS
JIOTUYECKHA 3aBEPLIEHHBIM, OH COICPKUT MaTEpuall U3 BCEX Pa3leioB
(Gu3UKY, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM
(bU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBUM ¢ HEH MaTepuana Kypca
bu3ukn 00beAMHEH BOKPYT (u3Myeckux Teopuil. Bemymum B Kypce
aBysieTCs (DOPMUPOBAHUE TPEJCTABICHUM O CTPYKTYPHBIX YPOBHSIX
MaTepuH, BEIIECTBE U TOJIE.

Hoes  eymanumapuzayuu. EE  peanmuzamms — mpeamnosiaract
UCIIOJIb30BaHUE TYMAHUTApPHOTO TOTEHIMANa (U3NUYECKOM HayKH,
OCMBICJICHHE CBSI3H Pa3BUTHUS (DU3UKH C pa3BUTHEM OOIIECTBA, a TAKKE C
MHUPOBO33PEHUYCCKUMH, HPaBCTBEHHBIMU u AKOJIOTUYECKUMU
npobJieMaMu.

Hoes npuxnaonou nanpasiennocmu. Kypc Quzuku npepgmnosaraer
3HAKOMCTBO C IIIMPOKUM KPYIrOM TEXHHYECKMX U TEXHOJOTHYECKHUX
MPWIOKEHUN U3YUYEHHBIX TEOPUU U 3aKOHOB.

Hoess  skonoecuzayuu peaauzyercs  IOCPEICTBOM  BBCICHHS
AJIEMEHTOB COJICPKaHUs, ITOCBSAMIEHHBIX SKOJOTHUYECKHM IpoOIeMaM
COBPEMEHHOCTH, KOTOpBIC CBSI3aHBI C pPa3BUTUEM TEXHUKH W
TEXHOJIOTHM, a TakXke OOCYXJICHHUS IpoOJeM  palldOHAIBHOIO
IIPUPOJIOTIOIB30BAHMS M SKOJIOTHICCKON OS30ITaCHOCTH.

CTep>XHEBBIMU JJIEMEHTaMHU Kypca (DM3MKH Ha YpPOBHE CPETHETO
obmiero oOpazoBaHus ABJIAIOTCA Gu3nyueckrue Teopuu (popmupoBaHHe
MPEJCTABICHUN O CTPYKTYypEe MOCTPOCHUS (PU3NYECKOW TEOpUHU, POJIH
dbyHIaMEHTaIbHbIX  3aKOHOB M  TNPUHIMIOB B  COBPEMEHHBIX
MPEACTABICHUSAX O MPUPOAE, IPAaHUILAX MPUMEHUMOCTH TEOPHUH, IS
OMMUCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUN U MPOLIECCOB).



CHUCTeMHO-IeITeIbHOCTHBIA MOJIXO0A B Kypce (DM3UKH peann3yercs
MPEXKJIC BCETO 3a CUET OpPTaHU3ALMU SKCIICPUMEHTAIIBHOUN JIEATEIbHOCTH
oOyuaroruxcsi. Jlms  0a3oBoro ypoBHA Kypca (QU3HMKH — 3TO
UCIIOJIb30BAHUE CUCTEMBI (pOHTATBHBIX KpPaTKOBPEMEHHBIX
HKCIIEPUMEHTOB M JIaDOpPATOPHBIX PabOT, KOTOpbIE B Iporpamme IO
¢buzuke OOBEIMHEHBI B OOIMMK CHUCOK YYECHHYECKHUX IPAKTHYCCKHUX
paboT. BrineneHue B yKa3aHHOM TMEpeYHE JA0OpaTOPHBIX padoT,
MIPOBOJIMMBIX JIJII KOHTPOJS M OIEHKH, OCYIICCTBISETCS yYaCTHUKAMU
00pa3oBaTeIbHOTO MPoIiecca UCXO0Isl U3 0COOCHHOCTEH MJIaHUPOBAHUSA U
ocHanleHusi kabunera usuku. [Ipu 3TOoM obOecrieunBaeTcsi OBJIAJCHUE
OOyJarouMMHUCs YMEHUSMHU TPOBOJUTH KOCBEHHBIC HM3MEPCHHS,
UCCJICIOBaHUsl 3aBUCUMOCTEH (PU3MYECKUX BEJIMYUH U TOCTAHOBKY
OTIBITOB TI0 TIPOBEPKE MPEIOKESHHBIX THIIOTE3.

bonpiioe  BHUMaHHWE  yACNSICTCA  PEUICHWIO  PacuéTHBIX U
Ka4eCTBCHHBIX 3aaad. [Ipm 3ToM miIst pacy€THRIX 3a7ad MPHOPUTETOM
SABJISIIOTCSL  3aJlaud € SBHO 3aJaHHOM  (PU3MYECKOM  MOJETbIO,
MTO3BOJISIIONINE MPUMEHATh M3YUYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KakK
U3 OJHOTO paslella Kypca, TaK W HHTETPUPYS 3HAHUS W3 Pa3HBIX
pazaenoB. JJisi KaueCTBEHHBIX 3aJa4 MPHOPHUTETOM SIBJISIIOTCS 3aJaHUs
Ha OOBSICHEHHE MNPOTCKAHHS (U3UUYSCKUX SBJICHUM M IIPOIECCOB B
OKpY >Karolllel »KWU3HU, TpeOyrolue BbIOOpa (U3MUECKOU MOISTU IS
CUTYyalluH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusiMu ®I'OC COO k MarepuaibHO-
TEXHUYECKOMY O0O0eCleYeHU0 y4eOHOro Imnpoiiecca 0a30BbIil ypOBEHb
Kypca (U3UMKM HAa YpOBHE CpEAHEro oOIlero oOpa3oBaHUs JOJKEH
U3y4yaThCs B YCIOBUAX MPEIMETHOTO KaOMHETa (PU3UKU WK B YCIOBHUSAX
WHTETPUPOBAHHOTO KaOWHETa TMPEIMETOB  €CTECTBEHHO-HAYYHOTO
nukia. B kabuneTe Gu3MKM J0HKHO OBITH HEOOXOAMMOE JTA0OPaTOPHOE
00Opy/IOBaHME [IJIsi BBIMIOJTHEHUS YKa3aHHBIX B MporpamMme no (usuke
YYCHUYECKUX  MPaKTHUYECKUX  paboT U J€MOHCTPAIMOHHOE
o0opya0BaHHUE.

JleMoHCTpanmoHHOEe 00opyaoBaHue (HOPMUPYETCS B COOTBETCTBUU
C MPUHIMIOM MHUHHUMAJIbHOM JIOCTAaTOYHOCTH M  OOECIeYrnBacT
MOCTAHOBKY MEPEYUCICHHBIX B MporpamMme 1O (QU3NKE KIIOYEBBIX
JEMOHCTPALMM U MCCIENOBAHUS M3Y4YaeMbIX SIBJIEHHM U IPOLECCOB,
AMIIUPUYECKUX U (PyHAAMEHTAJbHBIX 3aKOHOB, HUX TEXHHUYECKUX
IIPUMEHEHUH.



JlaGopaTopHoe o00OpyAOBaHWE IJII YYCHHMYECKHX MPAKTHUYECKUX
padotr ¢dopmupyercs B BHJE TEMAaTHYECKUX  KOMIUIEKTOB U
o0ecreynBaeTcs B pacuéTe OJHOTO KOMIUICKTa Ha JIBYX OOYyYarOIIUXCS.
TemaTnyeckre KOMIUIEKTHI Ja0OpAaTOPHOTO OOOPYIOBAaHUS JOJIKHBI
OBITh TIOCTPOCHBI HA KOMILIEKCHOM HWCIOJb30BAaHUM aHAJIOTOBBIX M
IU(GPOBBIX MTPUOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPUTEIHHBIX CHUCTEM
B BUJI€ IUPPOBBIX J1TaOOpaTOPUH.

OCHOBHBIMU LIENAMH HM3y4eHUS (U3MKU B 0OIIEeM 0O0pa3oBaHHUU
SIBJISTFOTCSL:

dbopMHUpOBaHUE HHTEpECa W CTPEMJICHHS OOYUYaIONIUXCSI K HAyIHOMY
U3YUYSHUIO MPHUPOMIBI, PA3BUTHE HMX HHTE/UICKTyaJdbHBIX W TBOPYECCKUX
CIIOCOOHOCTEN;

pa3BUTHE TMPEACTAaBICHWH O HAy4YHOM METOJ¢ IIO3HAHUA U
dbopMHUpOBaHUE HCCIEAOBATEILCKOTO OTHOIICHHUS K OKPYKAIOIIHM
SIBJIEHUSIM;

dbopMHUpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yJbTaTa H3y4YCHUS
OCHOB CTPOSHHUS MaTepHH M PyHIaMEHTaIbHbBIX 3aKOHOB (DU3HKHU;
dbopMHUpOBaHHE YMEHHH OOBSICHATH SBJICHHS C HCIOJH30BaHHUEM
(bHU3UYECKUX 3HAHUN W HAYYHBIX JOKA3aTeIIbCTB;

dbopMupOBaHUE MPEICTABICHUN O POJIU (PU3MKH IS PAa3BUTHSA APYTHUX
CCTECTBCHHBIX HAyK, TEXHUKH M TCXHOJIOTHH.

JlocTrkeHHne ATHX IIeJied 00eCIeUnBaeTCsl PEIICHUEM CIIETYIOIINX
3a7a4 B IPoIecce M3ydeHUs Kypca (GU3NKU Ha YPOBHE CpEeIHEro 0O0IIero
o0pa3oBaHUS:

NpuoOpeTeHne  CUCTeMbl  3HaHUKW 00  o0muUx  (PU3HYIECKUX
3aKOHOMEPHOCTSIX,  3aKOHAaX,  TEOpHSIX,  BKIKYasg  MEXAHUKY,
MOJICKYJISIPHYIO (PU3MKY, 3JIEKTPOJUHAMHUKY, KBAaHTOBYIO (HU3UKY U
AJIEMEHTHI acTPOPU3HKH;

dbopMUpOBaHUE YMEHHII TPUMEHSTh TEOPETUUYECKUE 3HAHUA IS
OOBACHEHUS] (PUBMUECKUX SBJICHUW B MNPUPOAEC U JIS TPUHATUS
MPAKTUYECKUX PENICHUN B MIOBCEIHEBHOMN KU3HU;

OCBOEHHE CIOCOOOB pEUICHUs] Pa3IUYHBIX 3a7ad C SBHO 3aJJaHHOU
dbu3nUecKor MOJEebo, 3ajay, MOAPa3yMEBAIONINX CaMOCTOSTEIBHOE
co3nanne GU3nIeCKoN MOJIEIH, aJIcKBATHONU YCIOBHSIM 3aa4H;
NOHMMAaHUE (PU3MYECKUX OCHOB U MPUHIUIOB JCHUCTBUS TEXHUYECKUX
YCTPOMCTB W TEXHOJOTMYECKHX IMPOLECCOB, HWX BIUSHUS Ha

OKPY’KAIONIYIO0 CPEay;



OBJIaJICHUE METOJAMHU CAMOCTOSITEILHOTO TUIAHUPOBAHUS U TTPOBEICHUSA
bU3UYECKUX IKCIIEPUMEHTOB, aHaJIM3a U MHTEpNpeTalu HHPOPMAIUH,
ONpeaeICHUS] TOCTOBEPHOCTH MOJTYYEHHOTO PE3YJIbTATA;

CO3/1aHUE yCIIOBUI TSI pPa3BUTHS YMEHUM MIPOEKTHO-
HCCJICI0BATEIILCKON, TBOPUECKOU IEATEIIBHOCTH.

Ha usyudenune ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHETO
obmero oOpa3oBanus orBoauTcsa 136 gacos: B 10 kmacce — 68 gacoB (2
yaca B HeJielno), B 11 kinacce — 68 yacoB (2 yaca B HEJIEN0).

[Ipennaraemplii B mporpamMmme o (pu3uKe MepedeHb JadopaTOPHBIX
U TPAKTUYECKUX palOT SBISETCS PEKOMEHIOBAHHBIM, YUUTENb JEIacT
BBIOOP TIPOBEJCHMUS JAa0OPATOPHBIX pPabOT W OIBITOB C YYETOM
WHIUBHUTyaJIbHBIX OCOOCHHOCTEH 00yYarOmuXCAl.

COIAEPKAHUE OBYYEHMUSA

10 KVIACC

Pazpnen 1. ®u3uka ¥ MeTOAbI HAYYHOT'0 MO3HAHUS

duzuka — Hayka O npupose. HayuHble MeTOAbl NO3HAHUA
OKpYy>Xarulero mupa. Ponp 3KcnepuMeHTa W TEOpUH B IIpoLECCe
MO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (DU3UKE.

MopenupoBanue (pU3NUECKUX SBICHUN M TpoleccoB. HayuHbie
runore3bl. OU3ndecKkue 3aKOHbBl U TEOPUU. ['paHUIBI MPUMEHUMOCTH
dbuznyeckux 3aKoHOB. [IpUHIUIT COOTBETCTBUS.

Ponp u mecto ¢usuku B HOPMHUPOBAHUU COBPEMEHHOW HAay4yHOMU
KapTUHBI MUPA, B IPAKTUYECKOU JNEATEIBHOCTH JIHOJICH.

Jlemoncmpayuu

AHayoroBple U OUGPOBBIE  HU3MEPUTENIBbHBIE  MPUOOPHI,
KOMIThIOTEPHBIC TaTUUKH.



Pa3znen 2. Mexanuka
Tema 1. Kunemamuka

Mexanuueckoe aBwkeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOIO
nwkeHus. Cucrema orcuéra. Tpaekropus.

[lepemenienue, CKOpPOCTh (CpelHSsI CKOPOCTb, MTHOBEHHAas
CKOPOCTb) U YCKOPEHHE MaTepUaIbHON TOYKH, UX TPOCKIMHU HA OCH
CUCTEMBI KOOpauHAT. CJIOKEHHUE MEPEMEIICHUH U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPABHOYCKOPEHHOE MPAMOJHUHEWHOE JBUKCHUE.
I'paduku 3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTHU, YCKOPEHUS, MYyTH M
NepeMEICHUSI MaTEPUATIbHOM TOYKU OT BPEMEHH.

CBobOonHOE majgeHue. Y CKOpeHrne CBOOOHOTO TaICHHMS.

KpuBonuHenHoe nBuxkeHue. J{BUKEHHME MATEPUAIBHOM TOYKH IO
OKPYHOCTH C IMOCTOSIHHOM I10 MOAYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb,
JIMHEHAS CKOPOCTb. [Tepuon 51 4acTtoTa oOpaiiieHus.
LleHTpOCTpEMUTENBHOE YCKOPEHUE.

TexHuyeckne  yCTpOWCTBA M NPAKTHYECKOE  NPUMEHEHHE:
CIIUJIOMETP, ABM>KEHHUE CHAPSIAOB, LICTTHBIC U PEMEHHBIE TIEpEeIavn.

Jlemoncmpayuu

MO,Z[GJ'H: CHUCTCMBI OTCqéTa, WIUTIOCTpaluaA  KHHEMATHYCCKUX
XapPaKTCPUCTHUK IBUKCHUAI.

[IpeoOpa3oBaHue  JBUKEHUMH C  MCIIOJb30BAaHUEM  ITPOCTHIX
MEXaHH3MOB.

[lagenue Ten B BO3AyXe U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaOmtonenue pABwKeHUs Teja, OpOIIEHHOTO TOA YIJIOM K
TOPHU30HTY U TOPH30HTAJIBHO.

N3mepenue yckopeHusi CBOOOIHOTO MafeHUS.

HamnpagneHnue ckopoCTy MpHU ABUKEHUU 110 OKPY>KHOCTH.



Vuenuueckuti sxcnepumenm, 1ab6opamopHvle pabomol

N3ydyeHne HEPaBHOMEPHOTO [BWXKEHHUS C ILEJIbI0 ONPEACICHUS
MT'HOBEHHOW CKOPOCTH.

HccnengoBanue COOTHONMIEHUS MEXAY NYTAMH, MNPOWJICHHBIMU
TEJIOM 3a MOCJIEAOBATEIbHBIE PAaBHBIE MPOMEXKYTKH BPEMEHH IIPU
PaBHOYCKOPEHHOM JIBHXKEHUH C HAYAJIbHOM CKOPOCTHIO, PABHOM HYIIIO.

N3ydeHue NBUKEHUS IAPUKaA B BA3KOM HKUJIKOCTH.
N3ydenue ABMKEHUS Tella, OPOIIEHHOTO TOPHU30HTAIBHO.
Tema 2. /[lunamuka

[Ipuauun otHocurenpHOCTH ['amunes. IlepBeii 3akoH HbroToHAa.
NuHepunanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. IlpuHuun cynepno3uuuu cuil. BTopol 3akoH
HproToHa mis mMarepuanbHOM TOYKHM. Tperud 3akoH HproToHa miis
MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro Tarotenus. Cuna  Tsoxectn. IlepBas
KOCMHYECKasi CKOPOCTb.

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

Tpenune. Bunbl TpeHus (MOKOs, CKOJbXKEHHUs, KadeHus). Cuiia
Tpeausi. Cyxoe TpeHue. Cuijia TpEHHUS] CKOJIBXEHUS M CUJIa TPEHUS
nokosi. Koadduuuent tpenus. Cuna CONPOTUBJICHHUS NMPU JBUKEHUU
TeJla B *KUJIKOCTH WM Ta3e.

[TocTynaTtenbHOE U BpamaTeabHOE JBMKEHUE a0COIIOTHO TBEPAOTO
Tena.

MoOMEHT cuiIbl OTHOCUTENBHO OCH BpameHus. [lnedo cubl.
Y cnoBus paBHOBECHS TBEPIAOIO TEIA.

TexHuyeckne  yCTpOWCTBA M IPAKTUYECKOE  IMPUMEHEHHE:
MOJINITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiIeHNE MHEPIUH.



CpaBHEHHE Macc B3aMMOJAEHUCTBYIOIINX TET.

Bropo#u 3akon HeroToHa.

N3mepenue cu.

CroxeHue cul.

3aBUCHUMOCTD CHJIBI YIPYTOCTH OT Je(opMaliuu.

HesecomocTs. Bec Tenna npu yCKOpEHHOM MOABEME U MMAJCHUMU.
CpaBHEHHE CUJI TPEHUS MMOKOS, KAUEHUS U CKOJIbKEHHS.
YcnoBus paBHOBECHS TBEPAOTO Tena. Buapsl paBHOBECHSI.
Vuenuueckuti sxcnepumenm, 1a60pamopHuvle pabomol
N3ydenue amkeHns Opycka 1o HAKJIOHHOM TUIOCKOCTH.

HccnenoBanve 3aBUCUMOCTH CHUJI YNPYTOCTHU, BO3HUKAIOIIUX B
pYy>XKUHE U PE3UHOBOM 00pasIie, oT ux aehopMalum.

HccnenqoBanue yciaoBUK paBHOBECUS TBEPIOTO Tejla, UMEKOUIETO
OCh BpalllCHUSI.

Tema 3. 3axkonnt COXPAaHeHUA 6 MeéxXanuke

NMnynbc MaTepuasbHOW TOYKH (TE€na), CHCTEMBI MaTE€pUATbHBIX
TOYeK. IMITyJIbC CHITBI U U3BMEHEHHUE UMITYJIbCA TENA. 3AKOH COXPAHEHHUS
MMITyJIbCa. PEakTUBHOE IBUKEHUE.

Pabota cuipl. MOIIIHOCTE CHUJIBL.

Kunetnueckass »sHeprus MarepuanibHoM Touku. Teopema 00
U3MEHEHUN KUHETHYECKON SHEPIHUU.

[lotenuumansHass oSHeprusd. lloTeHIManbHas SHEPrusi yHpyro
neopmupoBaHHoOi mnpyxuHbl. [loTeHIManbHast SHeprus Tena BOIU3U
MMOBEPXHOCTH 3E€MJIH.

[loTeHIIManbHBIE W HENOTCHIUATbHBIE CUIbl. CBs3b PabOTHI
HEMOTEHIIUAbHBIX CUJI C UBMEHEHUEM MEXaHUYECKON AHEPTHUHU CUCTEMBI
TeJ. 3aKOH COXPAaHECHUS] MEXaHUYECKOW YSHEPTUH.



Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuYeCcKne yCTPOMCTBA U MPAKTUYECKOE MTPUMEHEHHUE: BOJIOMET,
KONEP, MPYKUHHBIN MTUCTOJIET, ABUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPaHECHUS UMITYJIbCA.

PeakTHBHOE NBMKCHUE.

[lepexo MOTEHIMAILHON YHEPTUU B KHHETHYECKYIO U 0OPaTHO.
YVuenuuecxuiui sxcnepumenm, nabopamophule pabomeol

N3ydyeHue aOCONIOTHO HEYNPYyroro yjapa ¢ TOMOIIbIO JBYX
OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

WccnenoBanue CBsI3W pabOThI CUJIBI ¢ U3BMEHEHHEM MEXaHUYECKOU
SHEPTrUH TEJa HA MPUMEPE PACTIHKEHUS PE3UHOBOTO JKI'yTA.

Pa3nea 3. MoJekyJisipHast pu3nKa 4 TEPMOJAUNHAMHUKA
Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE€ MOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOW TEOPUU U HX
onbeITHOE 000CHOBaHUE. bpoyHoBckoe nBuxkeHue. Juddysusa. Xapakrep
JIBWKCHHUSI W B3aUMOJCWUCTBHS 4YaCTUI] BellecTBa. Mojaenu CTpOeHHUs
ra3oB, >KUIKOCTEN U TBEPJIBIX Ted U OOBSICHEHUE CBOMCTB BEIIECTBAa Ha
OCHOBE JTHX Mojener. Macca u pasmepbl Mousekyls. KomandecTBo
BeniecTBa. [loctosiHHas ABorajpo.

TemoBoe paBHOBecue. Temmeparypa u €€ usmepenue. lllkama
temrepatryp Llenbcus.

Mopens uaeanpHOro raza. OCHOBHOE ypaBHEHHE MOJEKYJIAPHO-
KMHETUYECKON TEOPUHU HIealbHOTO ra3za. AOCOIIOTHAS TEMIIEpATypa Kak
Mepa CpEIHEN KUHETHUYECKOW SHEPTrUM TEIJIOBOIO JBUKEHHS YaCTHIL
raza. Illkana temnepatyp KenpBuHa. I'a30Bble 3aKOHBI. YpaBHEHHE
MenpneneeBa—Knaneiipona. 3akon  JlanproHa. M3ompomeccsl B



u7caTbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM BellecTBa. | paduueckoe
IpeICTaBICHUE U30MPOIIECCOB: H30TEPMa, H30X0pa, n300apa.

TexHuyeckne  yCTpOWCTBA M IPAKTUYECKOE  IMPUMEHEHHE:
TepMOMETp, OapomeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHWE  BEIIECTRa,
dboTorpaduu MOJIEKYJI OPraHUYECKUX COSTUHEHUM.

OnpiThl 10 ANGPY3UN KUAKOCTEN U Ta30B.
Mogenb OpOyHOBCKOTO JIBUKECHHSI.
Mogaens onbita IlTepHa.

OnbIThl, TOKa3bIBAIOIIME CYILIECTBOBAHHE MEXKMOJEKYJISIPHOTO
B3aIMO/JIENCTBUS.

Mojenb, WITIOCTPUPYIOIIAs MPUPOJY JaBJICHUS Ta3a Ha CTCHKH
cocyna.

OnbIThl, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHUS HWJIEATBHOTO
rasa, u30IpOLECCHI.

Vuenuueckuti sxcnepumenm, 1ab6opamopHuvle pabomol

OnpeneneHne macchl BO3QyXa B KIIACCHOM KOMHAT€ Ha OCHOBE
U3MEepeHuil 00bEMa KOMHATHI, TABJICHUS U TEMIIEPATYPhl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXIy TapaMeTpaMu COCTOSIHUS
Pa3pe’KEeHHOr0 rasa.

Tema 2. Ocnogvt mepmoouHamuKu

TepmoanHaMmuyeckas CHUCTEMA. BHyTpeHHs4 SHEPTUS
TEPMOJMHAMUYECKON CHCTEMBI M CIOCO0bI €€ m3mMeHeHus. KonumdyecTBo
TEIUIOThl U paboTa. BHYTpeHHsSsS SHEPTrusi OJHOATOMHOTO HJI€abHOIO
raza. Bungpl Temonepenadyu:  TEIIONPOBOJHOCTb,  KOHBEKIIMS,
u3JIydeHue. YienbHas TEIIOEMKOCTh BellecTBa. KOJIMYECTBO TEIIOTHI
IIpY TeIUIonepeaye.



[Toustue 00 aguabaTHOM  Mpoliecce. [lepBeIii  3aKOH
TepMOoAMHAMUKH. [IpuMeHeHHe NepBOro 3aKOoHA TEPMOJIWHAMHUKH K
u3omnpoieccaM. [ padudeckast mHTEpIpeTanys padOThI rasa.

Btopo#i 3akoH TepmomuHamuku. HeoOpatmmocTh mporeccoB B
MIPUPO/IE.

TermoBble MammMHbL. [IpUHUKMIIBI JTEUCTBHUS TEIUIOBBIX MAIIMH.
IIpeoOpa3oBaHusi »HEpruM B TEIUIOBBIX MammHax. KoadduuumeHnrt
MOJIC3HOTO JCHMCTBUSA TeIuioBoM MamuHbl. [{uxknm Kapno wu ero
KO3 (PUIIMEHT TO0JIe3HOr0  JACHCTBUS. IKOJOTHMYECKHUE MPOOJIEeMbI
TETUIOPHEPIETHUKH.

TexHnueckue ycTpoucTBa U MPAaKTUYECKOE MPUMEHEHHE: JIBUTATEIIb
BHYTPEHHET0 CropaHusi, ObITOBOM XOJIOAWIHLHUK, KOHAUIIMOHED.

Jlemoncmpayuu

V3MeHeHre BHYTPEHHEW SHEpPruu Teja MpPU COBEPIICHUH PaOOTHI:
BBUIET MPOOKM U3 OYTHUIKM TOJ JEWCTBHEM CKaTOrO BO3/yXa,
HarpeBaHue 3¢upa B  JaTyHHOM  TpyOke  myTEéM  TpeHUs
(BUI€OIEMOHCTPAITHS ).

N3MeHeHre BHYTpPEHHEW JHepruu (TeMmmeparypbl) Tena IMpH
TerIonepeaaye.

OneIT M0 agnadaTHOMY PacCHIMPEHUIO BO3yXa (OMBIT C BO3TYIITHBIM
OTHUBOM).

Mopenu mapoBoil TypOWHBI, JBUTATEIsl BHYTPEHHETO CropaHus,
PEAKTUBHOTO JIBUTATEIIS.

Vuenuueckuti sxcnepumenm, 1ab6opamopHvle pabomol
N3mepenune y1enpHOM TEMIOEMKOCTH.
Tema 3. Acpezammuuvie cocmoanun eeujecmea. Pazoevie nepexoont

[TapooOpa3zoBanne u KoHAcHcamus. VicmapeHne W KUIICHUE.
AOCOIIIOTHas 1 OTHOCHUTEJIbHAS BIAKHOCTh BO31yXa. HachllmeHHbIN nap.
VYnenpHasg TemiaoTa MmapooOpa3oBaHUs. 3aBUCUMOCTH TeMIIEpaTypbl
KUIICHUS OT JaBJICHHUS.



Teépnoe teno. Kpucrammaeckue u amopdHbie Teaa. AHU30TPOIIHS
CBOMCTB KpuCTALIOB. JKujkue kpuctauibl. COBPEMEHHBIE MATECPUAIIBI.

[InaBieHne W KpUCTAUIM3alMA. YJeiabHas TEIUloTa TIUIABJICHUS.
CyOnumarnusi.

VYpaBHeHue TeI0BOro OanaHca.

TexHuyeckne  yCTpOWCTBA M NPAKTHYECKOE  NPUMEHEHHE:
TUTPOMETP M TMCHUXPOMETP, KaJOPUMETP, TEXHOJOTUU MOIYyUYECHUS
COBPEMEHHBIX MaTE€pUaJOB, B TOM YHUCJIE HAHOMATEpPUAIIOB, U
HAaHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBOICTBA HACBIIIEHHBIX MapOB.
Kurnienue npu noHW>KEHHOM J1aBJICHUMU.
CniocoObl U3MepeHus BIaKHOCTH.

HaGntonenve HarpeBaHus U IJIABJICHUS  KPUCTALTAYECKOTO
BEILIECTBA.

JleMoHCTpanus KpuCTalioB.
Vuenuueckuul sxcnepumenm, 1abopamopuule pabomoi

I/IBMepeHI/IC OTHOCHUTEIBHOM BIIA)KHOCTHU BO3yXa.

Pa3znen 4. diieKTpoAUHAMMKA
Tema 1. dnekmpocmamuka

DJIeKTpu3anusa  TeJl.  DJEKTpuuecKud  3apsaa. JBa  Buma
ANEKTPUUECKUX 3apsiOB. [IpoBOHMKH, TTUDJICKTPUKU U
MOJYTIPOBOHUKH. 3aKOH COXPAHEHUSI JIEKTPUUECKOTO 3apsiia.

B3aumonencTBue 3apsa0B. 3akoH KynoHna. ToueyHnslit
AJEKTPUYECKUM  3apsa. DJIEKTpUYeckoe 1oJjie.  HampskEHHOCTH
AIEKTPUYECKOTO 1oJid. [I[puHIUN Cynepno3uluy dJICKTPUIECKUX MOJICH.
JIuHMK HaNpsKEHHOCTH AJIEKTPUUYECKOTO MOJIS.



PaGora cunm anexrpocrarnueckoro mojsa. Ilorenmuan. PasHocTh
MOTeHUMAIOB. [IpOBOAHUKM W AUARJIEKTPUKU B DJIEKTPOCTATUYECCKOM
nose. Jlussexkrpudeckasi MpOHUIIAEMOCTb.

OnektpoémMkocTh.  KonaeHcatop. OIEKTpOEMKOCTh  ILIOCKOTO
KOHJIEHCAaTOpa. DJHEPrus 3apsyKEHHOTO KOHIEHCATOPA.

TexHuyeckne  yCTpOWCTBA M NPAKTHYECKOE  NPUMEHEHHE:
AIEKTPOCKOI, IEKTPOMETP, DJIECKTPOCTATUUYECKAsl 3aAINTA, 3a3€MIICHHE
ANEKTPONPHUOOPOB, KOHACHCATOP, KOMUPOBAILHBIN ammapar, CTPYWHBIN
IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO ¥ IPUHIIUIT IEUCTBUS DIIEKTPOMETPA.
B3aumopaencTBue Ha3IeKTPU30BAHHBIX TEI.
DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.
[IpOBOAHUKH B 3JIEKTPOCTATUUECKOM TIOJIE.
DJIEKTPOCTATUYECKAS 3aIUTA.

JIMAJIEKTPUKH B DJIEKTPOCTATHYECKOM IIOJIE.

3aBHUCUMOCTD BJIGKTpOéMKOCTI/I INIOCKOI'O  KOHACHCATOpa  OT
mIomaan IUIaCTUH, pacCTOAHUA MCKIAY HHUMH H HH3HGKTqueCKOﬁ
IMPOHNIACMOCTH.

DHeprus 3apsyKEHHOT0 KOHAEHCATOoPa.
Vuenuueckuti sxcnepumenm, 1ab6opamopHuvle pabomol
N3MepeHne 351eKTPOEMKOCTHA KOHAEHCATOPA.

Tema 2. Ilocmoannwvtii 31exkmpuueckuit mok. Toxu ¢ paznuunvix
cpeoax

ONEKTPUYECKUN TOK. YCJIOBUS CYHIECTBOBAHUS SIECKTPUUYECKOTO
Toka. Uctounuku Toka. Cuna Toka. [[oCTOSTHHBIN TOK.

Hanpsxkenue. 3akon OMa 11 ydyacTka LEnHu.



DNEeKTpUYECKOEe  COMPOTUBICHHE. YICIBHOE  CONPOTUBIICHUE
Benectra. [locnegoBaTenbHOE, MapayieibHOE, CMEIIAHHOE COCIMHEHUE
IPOBOTHUKOB.

PabGorta snekTpudeckoro Toka. 3akoH Jlxoymns—Jlenma. MomiHOCTh
AJEKTPUYECKOTO TOKA.

DIEKTPOABMKYIIAsl CUjla U BHYTPEHHEE CONMPOTUBJIEHUE UCTOYHUKA
Toka. 3akoH Oma s MOJIHOW (3aMKHYTOM) SJIEKTPUYECKON Iiemu.
KopoTkoe 3ambikaHue.

ONEeKTPOHHAsA MNPOBOAUMOCTh TBEPIBIX METAJLIOB. 3aBUCHMOCTh
CONPOTHUBJIEHUS] METAJJIOB OT TeMIeparypbl. CBEpXIPOBOJUMOCTD.

DNEKTPUYECKUH TOK B Bakyyme. CBONCTBA IEKTPOHHBIX ITyYKOB.

[TonynpoBoguuku. CoOCTBEHHass W TNpPHUMECHAs MPOBOJAUMOCTD
noyrynipoBoaHUKOB.  CBoiicTBa p—n-niepexona. [lomynmpoBoaHUKOBBIE
pUOOPHI.

DNEeKTpUYEeCKM TOK B PacTBOpaxX M paciuiaBax 3JIEKTPOJIMTOB.
DNEKTPONUTHUYECKAS TUCCOUUALUS. DIEKTPOIIU3.

OnekTpuyeckud  Tok B razax.  CaMoOCTOSTENbHBIA U
HECAMOCTOATENbHBIN pa3psaa. MonHus. [lina3zma.

TexHuyeckne  yCTpOWCTBA M IPAKTUYECKOE  IMPUMEHEHHE:
aMIIepMET, BOJIBTMETD, peocrar, VCTOYHUKH TOKa,
AJIEKTpOHArpeBaTeIbHbIE MPUOOPHI, IEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  COIPOTHUBJIEHUS, BAKYYMHBIM JUOJ, TEPMHUCTOPHI U
(boTOpE3UCTOPHI, MOJIYITPOBOAHUKOBBIN AMO/I, TaIbBAHUKA.

Jlemoncmpayuu
N3MepeHre Cuiibl ToKa U HalpsIKCHUS.

3aBHUCUMOCTbD COIMPOTUBJICHUA HNWIHHAPHUYCCKUX IMPOBOAHHUKOB OT
JJIMHBI, INIOIAIX ITOIICPCYHOIo CCUYCHUA U MaTCpHralia.

CmMmelraHHoOe COCAMHCHUC ITPOBOIHHUKOB.

[Ipsmoe  um3MepeHue  dBIEKTpOoABWXKYyIIeH cuiabl. KopoTkoe
3aMbIKaHUE TaJbBAHUYECKOIO DJIEMEHTa U OlEHKAa BHYTPEHHETO
COMPOTHUBIICHHUS.



3aBHCUMOCTbH CONPOTHUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.
[IpOoBOIUMOCTH 3JIEKTPOJIUTOB.

HckpoBoii pa3psii © HPOBOAUMOCTD BO3AyXa.
OaHOCTOPOHHSISI IPOBOAUMOCTD JIHO/IA.

Vuenuueckuti sxcnepumenm, 1a60pamopHuvle pabomol
N3ydeHne cCMEaHHOTro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 5HHEKTPOJBMKYIIEH CHIIBI HCTOYHHKA TOKAa W €ro
BHYTPEHHETO COMPOTUBIICHUA.

HabmroneHue sekTpoun3a.
MexnpeaMeTHbie CBA3U

N3yuenue kypca ¢uzuku 0a3zoBoro ypoBHs B 10 kiacce
OCYIIECTBIIACTCS C YUETOM COJIEPKATEIBHBIX MEXIPEAMETHBIX CBS3EH C
KypCaMu MaTeMaTUKHU, OMOJIOTUH, XUMUH, T€OTpapuu U TEXHOJIOTHUH.

Meowxcnpeomemnvle nouamusi, CBA3aHHBIE C HM3YYEHHUEM METOJIOB
HAY4YHOTO MO3HAHMS: SBJICHUE, HAY4YHBIM (hakT, runoresa, puznyueckas
BEJIMYMHA, 3aKOH, TEOPHsi, HAOII0IeHHEe, SKCIIEPUMEHT, MOJICTTUPOBAHUE,
MO/I€JIb, U3MEPEHHUE.

Mamemamuxa: pelnieHue CUCTEMbl YPaBHEHUM, IMHEHHAsT (DYHKITHS,
napaboJja, runepobona, ux rpadUKu U CBOMCTBA, TPUTOHOMETPHUUYECKUE
GyHKIMU:  CUHYC, KOCHUHYC, TaHI€HC, KOTAHI€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI M WX IMPOCKIHU Ha OCH
KOOPJIMHAT, CIIOKECHUE BEKTOPOB.

buonozusa: Mexanndyeckoe JBMKEHUE B )KUBOW mpupoje, Auddysus,
OCMOC, TEIUIOOOMEH JKMBBIX OpPraHuM3MOB (BHJBI TEIUIONEpEaauH,
TEIJIOBOE PABHOBECHE), JICKTPUUECKUE SABJICHUS B KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE AaTOMOB U
MOJIEKYJI, MOJIb BEIIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA
TBEPJBIX TEJ, KUJIKOCTEU U Ta30B, JICKTPUUECCKUE CBOWCTBA METAILIOB,
AJIEKTPOJUTHYECKAsT TUCCOIMAIMSI, TaJIbBAaHUKA.

l'eoepaghus: B1aXXHOCTh BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETD.



Texnonocusn: mpeoOpa3oBaHue JIBIDKEHUH € UCIOJb30BAHUEM
MEXaHU3MOB, YUET TPECHUS B TEXHUKE, MOAIIMITHUKHU, UCIOJb30BAHUE
3aKOHA COXPAHEHMSI UMITYJIbCA B TEXHUKE (pakeTa, BOAOMET U JIPYTHE),
JIBUTaTeJIb BHYTPEHHETO CropaHus, IapoBasi TypOuWHa, OBITOBOM
XOJIOAWJIbHUK, KOHIWIIMOHEP, TEXHOJOIMU IOJIy4EHUS COBPEMEHHBIX
MAaTepuagoB, B TOM UYHCJIE HAHOMATEPUAIIOB, M HAHOTEXHOJIOTHH,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPOIPUOOPOB, KCEPOKC,
CTPYUHBIN IIPUHTED, DJIEKTPOHArpeBaTeIbHbIE puoOpHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, FaTbBAHUKA.

11 KIIACC

Pa3nea 4. JiieKTpoanHAMHUKA
Tema 3. Maznummnoe none. IneKmpomMacHUMHAA UHOYKUUA

IlocTtosiHHBIe MarHuThl. B3aumojaencTBHE MOCTOSHHBIX MAarHUTOB.
Marnutnoe mnone. Bekrop MarnutHOM ~— wHAYKOWW. [IpuHImn
CYIEPIIO3UIIMM MArHUTHBIX TOoJie. JIMHMM MAarHUTHOM WHIYKIIWH.
KapruHna 1MHAN MarHUTHOW UHIYKIHH TOJISI IOCTOSSHHBIX MAarHUTOB.

MarunurtHoe 1oJjie NpoBOJHMKA C TOKOM. KapThHa TUHUNA UHAYKIUH
MAarHUTHOTO TMOJISI JUJIMHHOTO TMPSIMOr0 MNPOBOJHHKA W 3aMKHYTOIO
KOJIBIIEBOTO MPOBOJHHMKA, KaTymkd ¢ TokoMm. OmnblT Opcrena.
B3aumopencTBue NpoOBOIHUKOB C TOKOM.

Cuna AMnepa, €€ MOyJib U HallpaBJICHHUE.

Cuua JlopeHna, €€ MoyJib U HalpaBiieHUE. [[BKeHre 3apsoKEHHON
YaCTHUIIbl B OJTHOPOJHOM MarHUTHOM Tosie. Pabota cunbl JlopeHiia.

SlBnenne  snekTpomMarHWTHOM — wmHAyKIuU. [loTok  BekTopa
MAarHUTHOW WHIYKUOHUHU. OJEKTPOABIKYINAS CUIa HHAYKIUU. 3aKOH
AJIEKTPOMArHuTHOW MHAyKiuu apanes.

BuxpeBoe najekTpuueckoe mosie.  ODJEKTPOABIKYINAs  Ccuia
WHAYKIIMA B TIPOBOJHMKE, ABHXKYIIEMCS] TOCTYNATEILHO B OJHOPOIHOM
MarHUTHOM IOJIE.



[IpaBuno Jlenna.

NHAYKTUBHOCTh. SIBJIECHHE CAMOMHAYKIUMU. OJICKTPOJABMKYILAS
CHJIa CAMOMHTYKIIUH.

DHeprusi MarHUTHOTO TOJISI KaTYIIKHA C TOKOM.
DJIEKTPOMArHUTHOE MOJIE.

TexHuyeckne  yCTpOWCTBA M IPAKTUYECKOE  IMPUMEHEHHE:
IIOCTOSIHHBIE MAarHuTHI, AJIEKTPOMATHUTHI, AJIEKTPOABUTATEND,
YCKOPHUTENM JIEMEHTAPHBIX YAaCTULl, UHAYKIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHE BJIEKTPOHHOIO MTyYKa MAarHUTHBIM MOJIEM.
JIvHUY UHAYKIIMKA MarHiTHOTO TOJIS.
B3aumopencTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuita Amrmepa.

JlencTBue cuiibl JIOpeHIa Ha HOHBI AJIEKTPOJIUTA.
SIBneHue 3eKTpOMarHUTHOW MHAYKIIUH.

[IpaBuno Jlenma.

3aBUCUMOCTb AJIEKTPOABIKYIICH CHUJIbI HHAYKIMA OT CKOPOCTH
N3MEHEHUS MarHUTHOTO ITOTOKA.

SIBneHre caMOUHAYKITUH.

Vuenuueckuu sxcnepumenm, nabopamopuule pabomoi

N3y4yeHre MarHuTHOTO OISl KATYIIKU C TOKOM.

HccnenoBanue 1eMCTBUS MOCTOSSHHOTO MAarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBICHUS SIICKTPOMArHUTHOW MHTYKIIWH.



Pazgea 5. KosreOanusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMazHuUmMHble KOJ1eOAHUA

KonebarenpHas cuctema. CBOOOIHBIE MEXaHUYECKHUE KOJIEOAHUS.
[Mapmonuyeckue koseOanusi. Ilepuon, wacrora, aMmmumMtyaa u ¢asa
kojeOanuii. IlpykuHHBIH MasTHHK. MaTeMaTH4ecKuii MasTHUK.
VYpaBHeHue rapMoHudeckux kosneOanuii. I[IpeBparnieHue sHEpruv npu
rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubii  koHTYp.  CBOOOJHBIE  BIEKTPOMArHUTHBIE
KoJieOaHusi B MICAIBHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTUS MEXIY
MEXaHWUYECKUMHU U DJJICKTPOMAarHUTHBIMU Kojebanusimu. Dopmyna
Tomcona. 3akoH COXpaHEHUsS PHEPrUU B HUACATBLHOM KOJE0ATEIbHOM
KOHTYDE.

[IpeacraBnenne o 3aTyxamoumx KojeOaHusx. BbIHyXaeHHBIC
MEXaHUYECKUE KoJieOaHusl. Pe3onanc. BriHyx1eHHBIE
AJIEKTPOMATrHUTHBIE KOJICOaHMUSI.

[IepemennbIl TOK. CUHYCOUTANBHBIA TEPEMEHHBIN TOK. MOITHOCTH
IIEPEMEHHOTO TOKAa. AMIUIUTYIHOE M JCUCTBYIOIIEE 3HAYEHUE CUJIbI
TOKAa U HaIPSKECHUS.

Tpanchopmarop. IlpomsBojacTBO, mepemaya u  TOTpeOICHUE
IEKTPUIECKON HSHEPruu. DKOJIOTHYECKUE PUCKH TPH TPOU3BOJICTBE
ekTpodHeprun. KynbTypa HCHOJB30BaHUSA  BJIEKTPOIHEPTHH B
ITIOBCEIHEBHOU JKU3HU.

TexHuyeckne  yCTpOWCTBA M NPAKTHYECKOE  NPUMEHEHHE:
AIEKTPUYECKU 3BOHOK, TEHEPATOp IMEPEMEHHOTO TOKa, JIMHUH
ANEKTPOIEepeIay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB Kojie0aTeIbHOW CUCTEMBI (TTPYKUHHBIN
WM MaTeMaTUYE€CKUN MasTHUK).

HabnroneHue 3aTyxarnux KojacOaHuii.
HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUI.

Habmronenue pe3oHaHca.



CB00OOIHBIC AJIEKTPOMArHUTHBIC KOJICOaHMSI.

OcuwutorpaMMbl  (3aBUCUMOCTH CHJIBI TOKA W HAIpPSHKEHUS OT
BPEMEHU) JJIs DJIEKTPOMATrHUTHBIX KOJICOaHU .

Pe3onanc npu  1ocjiacaoBaTc¢JbHOM  COCAMHCHHUHU  PC3UCTOpPA,
KaTyYIKH HHAYKTUBHOCTHU U KOHACHCATOPA.

Mo JIMHUA 3JIEKTPONEPENAYN.
Vuenuueckuti sxcnepumenm, 1ab6opamopHvle pabomol

WccnenoBanue 3aBUCMMOCTH TIEpUOJia MabIX KojeObaHU rpysa Ha
HUTH OT JJIMHBI HUTU U MacChl Tpy3a.

HccnenoBanne MepeMEHHOTO TOKa B IEMH W3 TMOCJIEIOBATEIBLHO
COCJIMHEHHBIX KOHJEHCATOPa, KaTyIIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMaZHUMHbLE G0JIHbL

Mexanuueckne BOJHBI, YCIOBUA pacnpocTpaHeHud. llepuon.
CkopoCcTh pacnpocTpaHeHHss W JyuHa BoJHBL. [lomepeunbie
npojoJibHbie BOJHBIL. MHTepdepeHnus u audpakius MEXaHUYECKUX
BOJTH.

3Byk. Ckopocth 3Byka. ['pomkocth 3Byka. Bricotra ToHa. TemOp
3BYKa.

DIEKTPOMAarHUTHbBIE BOJIHBI. YcnoBus W31y YEHUs
AJIEKTPOMArHUTHBIX BOJIH. B3ammHuas opueHtauus BekTopoB E, B, V B
AJEKTPOMArHUTHOM BOJHE. (CBOWMCTBAa 3JIEKTPOMATHUTHBIX  BOJIH:
OTpa)KeHHUe, MpeoMIICHHE, MoJspu3anus, tupaxkius, uarepdepeHius.
CKOpOCTB 3JIEKTPOMArHUTHBIX BOJIH.

[ITkana 3J1€KTPOMArHUTHBIX BOJIH. [[pMEHEHUE 3JIEKTPOMATHUTHBIX
BOJIH B TEXHUKE U OBITY.

[TpyuHLMIIBI pAAUOCBA3U U TEIEBUACHUA. Painonokauusi.
DJIEKTPOMAarHuTHOE 3arpsSI3HEHUE OKPYKAKOIIEH CPEIBI.

TexHuyeckne  yCTpOWCTBA M IPAKTUYECKOE  IMPUMEHEHHE:
MY3bIKAIbHBIE HHCTPYMEHTBI, YJIbTPAa3BYKOBAasl JUATHOCTHUKA B TEXHUKE



U MEIMIIMHE, pajap, paauoNnpuEMHUK, TEJIEBU30p, aHTEHHA, TelaedoH,
CBUY-neusb.

Jlemoncmpayuu

OOpa3oBaHue W PaACHPOCTPAHCHHE MOMEPEUYHBIX W MPOJOJbHBIX
BOJIH.

Kone6mronieecs: Tea0 Kak HICTOYHHUK 3BYKa.

Ha6nronenue oTpakeHus: U MPEIOMIICHHUS] MEXaHUYECKUX BOJIH.
HaoOmtonenue narepdepeHny u [u@pakinid MEXaHUIeCKUX BOJIH.
3BYKOBOM PE30OHAHC.

HaGmronenne CBS3M TPOMKOCTH 3BYyKa W BBICOTBI TOHA C
aMILUTUTYJIOM U 4aCTOTOM KOoJieOaHUH.

HccnenoBanue CBOMCTB SJIEKTPOMATHUTHBIX BOJIH: OTpPa)KEHUE,
npejgoMiIeHue, noJisapu3zanus, 1udpaxuus, “HTephepeHIus.

Tema 3. Onmuka

['eomerpuueckas onrtuka. [IpaMormHeHOE pacCIPOCTPAHEHUE CBETA
B OJIHOpOAHOM cpene. JIyu cBera. ToueyHbIM UCTOYHUK CBETA.

OtpaxeHne cBeTa. 3aKOHbl OTpaxkeHuss cBeta. llocTtpoeHue
n300paXeHUM B IJIOCKOM 3€pKaje.

[Ipenomiienne cBeTa. 3aKOHBI MpETOMICHHUSI CBeTa. AOCOIOTHBIM
nokasarenb — npeinomsieHusa.  llomHoe — BHyTpeHHee  OTpaKCHHE.
[IpenenbHbIN yroJ MOJHOTO BHYTPEHHETO OTPAXKEHHS.

Hucnepcus cBeta. CloXKHBIN cocTaB Oeoro cBeta. [[BerT.

Cobuparoiue 1 paccerBaronue JuH3bl. ToHKas auH3a. DOoKycHOE
pacCcTOsiHUE W ONTUYECKasd Cuila TOHKOW JimH3bL. [locTpoeHue
M300pakeHUil B COOMpaIOIIMX M paccerBaronux JuH3ax. dopmyna
TOHKOM JIMH3BI. YBEIWYECHHUE, JaBAEMOC JIMH30M.

[Ipenenbl MpUMEHUMOCTH TEOMETPUIECKON ONITHUKH.



BonnoBass ontuka. UWaTepdepenmus cBeta.  KorepeHTHbIe
UCTOYHUKHU. YCJIOBUSA HAOIIOJCHUS MAaKCUMyMOB M MHWHUMYMOB B
UHTEp(EPEHIIMOHHOW KapTUHE OT JBYX CHH(A3HBIX KOTCPEHTHBIX
VCTOYHHUKOB.

Hudpakmus  cBera.  JudpakuuonHas  pemeérka.  YcCIOBHE
HAOJTIO/ICHUS TJIaBHBIX MaKCUMYMOB npu najeHUuU
MOHOXPOMATHYECKOT'0 CBETa Ha TUPPAKIIMOHHYIO PEIIETKY.

[Tosstpusanus cBeTa.

TexHUYeCKne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: OYKH,
ayna, ¢oToarnmapar, NPOSKIMOHHBIM anmapaT, MUKPOCKOI, TEJIECKOII,
BOJIOKOHHASI ONTHKA, TU(PAKIIUOHHAS PEHIETKA, TOJISIPOU/I.

Jlemoncmpayuu

[IpsiMmonuHeliHOE pPacHpOCTpPAHEHHE, OTPAKEHHE U TMPEIOMIICHUE
cBera. Onruueckue mpuoopsI.

[TosiHOE BHYTpEeHHEE OTpaxkeHne. Moaenb CBETOBOIA.
HccnenoBanne CBOMCTB M300paKEHUM B JTMH3AX.
Moaenu MUKpOCKOTa, TEIECKOIIA.

Habmtonenne nuatepdepeHIny cBeTa.

HaoOmonenue nudpakmuu cBeTa.

HaOmronenue nucnepcuu cBeTa.

[Tomy4yeHue crieKTpa ¢ HOMOIIbIO MPU3MBI.
[TonydeHue crieKkTpa ¢ MOMOIIbI0 AU(PPAKITMOHHON PEIIETKH.
HaOmtonenue nojaspusanuu CBeTa.

Vuenuueckuii sxcnepumenm, 1abopamophvie pabomuol
N3Mepenre noka3atest NpeJIOMJICHUS CTEKJIA.
HccnenoBanne CBOMCTB M300paKEHUM B JTMH3AX.

Habmronenue nucnepcuu cBeTa.



Pa3znesn 6. OCHOBBI cClIeMAJIBHON TEOPUU OTHOCUTEIHLHOCTH

['paHuIIBl TIPUMEHUMOCTH KJIACCUYECKOW MeXaHuku. [loctyarel
CIICLIMAJIBHOM TEOPHUH OTHOCUTEJIBHOCTH: WHBAPHUAHTHOCTH MOIYJIS
CKOpPOCTH CBETA B BAKYyM€, IPUHIUII OTHOCUTEIBHOCTH DUHILNTEMHA.

OTHOCHUTEIILHOCTD OJHOBPCMCHHOCTH. 3aMeI[JIeHI/IC BpEMCHU H
COKpallI€CHUC TJIMHBI.

DHeprusi 1 UMITYJIbC PENATUBUCTCKON YACTHIIBI.

CBs3b Macchl ¢ SHEPTUEN U UMITYJIbCOM PEISITUBUCTCKON YaCTHUIIBI.
DHeprus MmoKos.

Paznen 7. KBanToBas ¢puszuka
Tema 1. Inemenmol K6AaHMOBOU ONMUKU

®otonsl. Dopmyna [Inanka cBs3u 3HEpruu POoTOHA C €r0 YACTOTOM.
DHeprusi ¥ UMITyJbC (poToHA.

OtkpeiTue U uccienaoBanue  dorodpdexra. OnbiTel A
I'. CroneroBa. 3akonbl Qorodddexra. YpaBHeHue OIDUHIITEHHA s
dbororddekra. «Kpacnas rpanuna» porosrddexra.

Hapnenue ceta. OnbiThl I1. H. JIeOenena.
XVMMHUYECKOE JCUCTBUE CBETA.

TexHuyeckne  yCTpOWCTBA M IPAKTUYECKOE  IMPUMEHEHHE:
dboTosnemenT, poToaaTUMK, COTHEUHas OaTapes, CBETOIHO/I.

Jlemoncmpayuu
®oT03(¢Q(HeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.
HccnenoBanne 3ak0HOB BHEITHETo GpoTodddexra.

CBeTouon.



Conneunas O6atapes.
Tema 2. Cmpoenue amoma

Mogaens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuro o -
yactull. [Inanerapnasa moznenp aroma. Iloctynatel bopa. M3nyuenue u
norJionieHue (HOTOHOB MPHU MEPEX0Jie aTOMa C OJIHOTO YPOBHS SHEPTUU
Ha Jipyrou. Buael ciektpoB. CeKTp ypOBHEN Y3HEPTUUA aTOMa BOAOPO/IA.

BonnoBeie cBoiicTBa yactul. Bomusl ge bpois. KopnyckynsipHo-
BOJIHOBOU JyaJIU3M.

CnoHTaHHOE U BBIHYKJICHHOC HU3JIYUYCHUC.

TexHuyeckne  yCTpOWCTBA M NPAKTUYECKOE  IMPUMEHEHHE:
CIEKTpalbHBIN aHANU3 (CIIEKTPOCKOIT), Ja3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mogens oneiTa Pesepdopaa.

OrnpeneneHne JJIMHBI BOJIHBI JIa3epa.

HaOmtonenne nuHe4aThIX CIEKTPOB U3TyUSHUS.
Jlazep.

Vuenuueckuti sxcnepumenm, 1ab6opamopHvle pabomol
HaOmronenue auHedaToro CreKkTpa.

Tema 3. Amommnoe aopo

DOKCNEPUMEHTHI, JOKa3bIBAIOIIME CJI0KHOCTh CTPOCHHUA  sAJpa.
OtkpeiTHe paguoakTUBHOCTH. OnbIThl Pesepdopna 1mo ompesaeneHuro
COCTaBa paguoakTUBHOro m3nyudeHusi. CBoiicTBa anb(a-, 6eTa-, raMmma-
U3JIydeHusd. BiusHue pagnoakTUBHOCTH Ha KUBBIE OPTraHU3MBbI.

OtkpbiTHE TpOTOHA W HeuTpoHa. HyknoHHas wMoxens sapa
I'eiizenOepra—Banenko. 3aps sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbda-pacniai. DIEKTPOHHBIM U TO3UTPOHHBIM OeTa-pacmal.
["'amMa-n3nydyeHue. 3aKOH paIMOAKTUBHOIO pacnaja.



DHeprusi CBsI3M HYKJIOHOB B sifipe. SAnepubie cuiibl. JledhekT mMacch
aapa.

Snepnblie peakuuu. JleaeHue u CUHTES AAED.

Anepupiii  peakTop. TepmosimepHbli  cuHTe3. IIpoOiembl U
MEPCHEKTUBBI SJIEPHON PHEPTETUKU. DKOJOTUUECKUE ACIEKThI SICPHOM
SHEPrECTUKHU.

DneMeHTapHbIe YacTUllbl. OTKPBITUE MO3UTPOHA.
MeToabl HaOIIOICHUS M PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHII.

dyHaaMEeHTaIbHBIE  B3aWMMOJACHCTBHUA. EamHCTBO  (hu3mueckoi
KapTUHBI MUPA.

TexHnyeckue yCcTpoOMCTBA U MPAKTUUYECKOE IPUMEHEHHUE: TO3UMETD,
Kamepa Bunbcona, simepHbIi peakTop, aToMHas 6omMoa.

Jlemoncmpayuu
CUY€TYMK MOHU3UPYIONMX YACTHII.
Vuenuueckuii sxcnepumenm, 1abopamophvie pabomuol

HccnenoBanue TpekoB YacTuil (11O TOTOBBIM (poTorpadusim).

Pa3zgea 8. JiieMeHTHI ACTPOHOMNMH U ACTPOPU3NKH

Ortamnbl pa3BUTUS acTpoHOMUH. [IpUKiIagHOE U MUPOBO33PEHUYECKOE
3HAYECHHE ACTPOHOMHUHU.

Bun 3Bé3mgHoro HeOa. Co3Besnusi, sSpKue 3BE3bI, IJIAHETHI, HX
BUJIMMOE JBIDKCHUE.

CoJyiHeUHasa cucrema.

Counnne. ConHeuHass akTUBHOCTh. Mcrounmk sHeprum CosiHIA H
3BE31. 3BE3Ibl, HUX OCHOBHBIE XapakTepuctuku. Jlmarpamma
«CIEKTpaJlbHbIM  KJIIACC  —  CBETUMOCTBY».  3BE31bl  TJIABHOWU
NOCJEA0BATEIIBHOCTH. 3aBUCUMOCTh «MAacCa — CBETHUMOCTB» JUISl 3BE3]
[JJABHOW  TOCJEIOBATEIbHOCTA.  BHYTpeHHEe  CTpO€HHE  3BE3L.



CoBpeMEeHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U ABoatonuu CostHa
U 3BE3/. DTanbl )KU3HU 3BE3]I.

Mueunbii Ilyte — nHama [amaktuka. IlonokeHue U JIBUKEHUE
Connnia B T'anaktuke. Tumbl ranakTuk. PaauoranakTuKu U KBazaphl.
UYEpHble IBIPHI B siApax rajJaKTHUK.

Bcenennas. Pacmiupenue Bceenennoil. 3akon Xa060mna. Pasoeranue
rajlakTuk. Teopust bonpIoro B3peiBa. PEIMKTOBOE U3ITyYEHHUE.

Macirabnas crpykrypa Beenennoil. Mertaranaktuka.
Hepeménnsie npoOieMbl aCTPOHOMUHU.
Vuenuueckue nabnooenus

HaOntoneHuss HEBOOPYXKEHHBIM  TJIa30M C  HCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUJIOKEHUN NJIsi ONPEEICHUS MOJ0KEHUST HEOECHBIX
OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ausa (CeBepHOro
MOJTYIIAPUS U SIPKUE 3BE3/IBI.

Habmronenus B Teneckon JlyHsl, mianet, Mieuynoro I1yTu.
O0o01marnee NOBTOpPeHUE

Ponb ¢u3uku 1 aCTpOHOMHUM B SKOHOMHUYECKOM, TEXHOJIOTHYECKOM,
COITMAJTLHOM M 3THYECKOM cdepax IAeATeIbHOCTH 4YeIOoBeKa, POJib H
MeCTO (PU3UKHU U aCTPOHOMHUU B COBPEMEHHON HAay4yHOM KapTHUHE MUDA,
poib (uznueckoil Teopun B (HOPMUPOBAHUU TMPEJCTABICHUNA O
bu3nyeckol KapTHHE MHpa, MeCTO (U3UYECKOM KapTHHBI MHUpa B
o0IlleM psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJICTABICHUNA O

IIPUPOJIE.
MexnpeaMeTHble CBA3U

N3yuenue kypca ¢usuku 0a3zoBoro ypoBHs B 11 kiacce
OCYIIECTBIIACTCS C YUETOM COJEPKATEIBHBIX MEXIPEAMETHBIX CBS3EH C
KypCaMu MaTeMaTUKHU, OMOJIOTUH, XUMUH, T€OTpauu U TEXHOJIOTHUH.

Meoicnpeomemnvle nousimusi, CBSI3AHHBIE C M3YYEHHEM METOJIOB
HAy4YHOrO TIO3HAHMWS: SIBJICHHE, HAY4YHbIH (akT, rumnoresa, puznyeckas
BEJIMYMHA, 3aKOH, TeOPHsi, HAOII0IeHHEe, SKCIIEPUMEHT, MOJICTTUPOBAHUE,
MO/I€JIb, U3MEPEHHE.



Mamemamuxa: penieHue CHCTEMBI YPaBHECHUM,
TpUTOHOMETpUUYECKUEe (DYHKIUU: CUHYC, KOCUHYC, TAHI€HC, KOTAHTEHC,
OCHOBHOE€ TPUTOHOMETPHYECKOE TOXKJIECTBO, BEKTOPHI U HX MPOCKIUH
Ha OCH KOOPJIMHAT, CJIOKEHUE BEKTOPOB, MPOU3BOJIHBIC FJIEMEHTAPHBIX
GyHKIUMNA, TPU3HAKU MOJ00USI TPEYroJIbHUKOB, ONPENCIICHUE TUIOMIAIN
I0CKUX Guryp u o0béma Ten.

buonocus: snekTpudeckue  SBJIEHUA B JKMBOM  NOPUPOJIE,
KoJieOaTeNIbHbIC JBMKCHUSI B JKMBOW MPHUPOJE, ONTUYECKUE SBJICHUS B
YKABOU MPUPOJIC, IEUCTBUEC PAIHALIAN HA KUBBIC OPTraHU3MBbI.

Xumus: CTpPOEHHE aTOMOB U MOJIEKYJI, KDUCTAJUIMYECKAsA CTPYKTypa
TBEPABIX TEJ, MEXaHW3Mbl O00pa30BaHUA KPUCTAIIIMYECKOW PEIIETKH,
CIIEKTPaJIbHBIN aHAJIN3.

l'eoepaghus; MarHUTHBIEC TOJIOCA 3E€MJIM, 3QJIKU MArHUTHBIX DY,
dhoTOCHEMKA 36MHOU MOBEPXHOCTH, TPEACKA3AHUE 3€MIICTPSICCHUIA.

Texnonoeus: TAHUM ~ DJEKTpoOIepesiad, TeHepaTop TEPEMEHHOro TOKa,
ANIEKTPOABUTATEh, WHAYKIIMOHHASI T€4Yb, pajap, PaAUONPUEMHHUK, TEJIEBHU30D,
anTeHHa, TenedoH, CBYU-meub, MPOEKIIMOHHBIN amnmapaT, BOJIOKOHHAs OMNTHKA,
COJIHEYHas OaTapesl.

IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUS ITPOI'PAMMBbI
HO ®U3UKE HA YPOBHE CPEJHEI'O OBHLIEI'O
OBPA30OBAHUA

OcBoenue yueOHOTO Tpeamera «Ddu3nka» Ha YpPOBHE CpEIHETO
obmero oOpa3zoBaHusi (0a30BBIi ypOBEHb) MOHKHO OOECTICYUTH
JTOCTHDKCHUE  CIICAYIOMMX  JIMYHOCTHBIX,  METAlpeAMETHhIX U
pEeAMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI



JInyHOCTHBIE pe3yabTaThl OCBOCHUS y4eOHOTO npeamera «Dusnkar
JIOJDKHBL ~ OTpaXaTb TOTOBHOCTb M CIIOCOOHOCTh  OOYYaroIIMXcCs
PYKOBOJICTBOBAaTbCA  CHOPMHUPOBAHHOW  BHYTPEHHEW  TO3UIUEH
JUYHOCTH, CHUCTEMOM  IIEHHOCTHBIX  OpPHUEHTAllUM, TMO3UTUBHBIX
BHYTPEHHUX  YOCXKICHUH, COOTBETCTBYIOIIUX  TPaAUIMOHHBIM
IIEHHOCTSIM POCCHIICKOr0 00I11eCTBa, paCIIMPEHUE KU3HEHHOTO OMbITa U
OMbITA JCSATEIBHOCTH B MPOIIECCE pealiv3allii OCHOBHBIX HaIpaBICHUN
BOCTIUTATEIBLHOMN JIESITEIbHOCTH, B TOM YHCJIE B YACTHU:

1) rpaxxaaHCKOro BOCIIMTAHUSA:

C(OOPMUPOBAHHOCTh TPAXKAAHCKOM IMO3WIMU OOYyYaroIIerocs Kak
aKTUBHOT'O M OTBETCTBEHHOT'O YJICHA POCCUICKOTO OOIIECTBA;

IMPUHATHUC TPAAUIITNOHHBIX O6Hl€‘l€ﬂ0B€‘I€CKPIX F'YMAaHUCTUYCCKHUX U
ACMOKPATHYCCKHUX HGHHOCTefI;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIbHOCTh B HHTEpecax
rpakJaHCKOTrO  OOIeCTBa, Yy4yacTBOBaTh B  CaMOYINPABJICHUU B
o0pa3oBaTeIbHOM OpraHu3allny;

YMCHHUC BSaHMOHeﬁCTBOBaTB C COIUAJIbHBIMM HHCTUTYTAMHU B
COOTBCTCTBHUHU C UX (I)YHKHI/UIMI/I 1 HA3HAYCHUEM,

TOTOBHOCTb K TYMAHUTAPHOW W BOJIOHTEPCKOU JIEATENBHOCTH;
2) IATPUOTHYECKOT0 BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh POCCHUUCKON TPAKTAHCKOM HICHTUIHOCTH,
MaTPUOTU3MA,;

IEHHOCTHOE€  OTHOIIEHWE K TOCYJapCTBEHHBIM  CHMBOJIAM,
JTOCTHXKEHUSIM POCCUUCKUX YUEHBIX B 00JaCTH (DU3UKHU U TEXHUKU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

chOPMUPOBAHHOCThL ~ HPABCTBEHHOTO  CO3HAHHUA, ATHYECKOIO
MOBEJICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0O U NPUHUMATh OCO3HAHHBIE
pEeLIeHUsI, OPUEHTHUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIECHHOCTH, B TOM YHCJIE B IESITEIHOCTU YYEHOTO;

OCO3HAHHUE JUYHOTO BKJIaJla B MOCTPOEHUE YCTOMUUBOTO OYIYIIETO;



4)3CcTeTHYECKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOUIEHWE K MHPY, BKJIIOUYAS ICTETUKY HAYYHOTO
TBOpPYECTBA, MPUCYIIETO PU3NUECKON HAYKE;

5) Tpy10BOr0 BOCIIUTAHMSA:

UHTEpPEC K pa3IudyHbIM cdepaM NpodecCUOHATBHON JeaTeIbHOCTH,
B TOM YHCJI€ CBSI3AHHBIM C (PU3MKON M TEXHUKOH, YMEHHE COBEpIIAThH
OCO3HaHHBIM BBIOOp Oyayimie mpodeccun U peaau30BBIBATH
COOCTBEHHBIC )KU3HCHHBIE TIJIaHbI;

TOTOBHOCTbh U CIIOCOOHOCTh K 0Opa30BaHMIO U CaMOOOPa30BaHUIO B
obnact GU3UKHU Ha TMIPOTSHKCHUHU BCEH )KU3HMU;

6) 3K0JI0rH4eCKOro BOCIIMTAHUS :

COPMUPOBAHHOCTh  JKOJIOTHUYECKON  KYJIbTYpHl,  OCO3HaHHC
r100a7IbHOT0 XapaKTepa dKOJOTHYECKUX MPO0IeM;

IUTAHUPOBAHUE U OCYIIECTBJICHUE AEUCTBUU B OKPYKAIOUIEH Cpele
Ha OCHOBE 3HAHUS LIEJIEH YCTOMYMBOTO PAa3BUTHUS YEIOBEUECTBA;

pacimpeHue OMbITa NEATETbHOCTH AKOJIOTUYECKOU
HAIPaBJIEHHOCTH HA OCHOBE MMEIOIINXCS 3HAHUU 10 PUBHKE;

7) HEeHHOCTH HAYYHOTI'0 IMO3HAHMSL:

c(hOpMUPOBAHHOCTh MHPOBO33pPEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS (DU3UUECKON HAYKHU;

OCO3HAHHWE LIEHHOCTM HAy4YHOM JEATEIbHOCTH, TOTOBHOCTH B
mporecce  U3ydeHUs ~ (PUBMKM  OCYILIECTBISATH  MPOEKTHYIO U
VCCIIEIOBATENBCKYIO IEATEIbHOCTh MHANBUIYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHBIC NeiiCTBUS



Bba3oBrble Jjoruyeckue qecTBYUA:

CaMOCTOSITENILHO (OPMYJIUPOBATh U aAKTyaJdU3UpPOBATH MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

onpeaACiTh HCJIN ACATCIIbHOCTH, 3adaBaTh IIaApaMCTPbl U KPUTCPHUH
X JOCTHKCHMUAI,

BBISBIIAATh 3aKOHOMEPHOCTH W IPOTHMBOPEYMUS B PACCMATPUBAEMBIX
(bU3UYECKUX SIBIICHUSX;

pa3pabaThiBaTh IUIaH PEIICHUS MPOOJEMBI ¢ YUYE€TOM aHaIM3a
UMEIOIINXCSI MaTEPUATBHBIX U HEMAaTePHUAIbHBIX PECYPCOB;

BHOCUTb KOPPCKTHBLI B ACATCIIBHOCTb, OLCHHUBATL COOTBCTCTBHUC
PE3YyJIbTAaTOB LCIIAM, OUCHUBATD PUCKHU HOCJ'IC,Z[CTBI/II\/’I ACATCIIBHOCTH,

KOOPJAUHUPOBATh M BBINOJHATH PabOTy B YCJIOBHUSIX pPEAJbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICIICTBUS;

pa3BUBATh KPEATHMBHOE MBIIUICHUE TPH PEIICHUH KU3HCHHBIX
npooJieM.

ba3oBble HCCJIea0BaTC/IbCKHUC I[EflCTBPIﬂI

BIAJCTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMH TMOHATUSIMHU H
MeToJilaMH (U3NUECKON HAYKH;

BJIaJICTh HAaBBIKAMH YYEOHO-MCCIICIOBATEILCKOM U TMPOCKTHOMU
NeSITeILHOCTH B 00JIacTH (DU3MKH, CIIOCOOHOCTBIO M T'OTOBHOCTBIO K
CaMOCTOSITeJIbHOMY TOMCKY METOJIOB pelIeHus 3aja4 (QU3HNIECKOTO
coAEepKaHUsl, IPUMEHEHUIO PA3JIMYHbIX METO/I0OB ITIO3HAHUS;

BJIQ/ICTh BUJAMU JIEATCILHOCTH IO MOJTYYEHUIO HOBOTO 3HAHHUSI, €TO
UHTEpIpETaIllui, MPeoOpa30BaHUI0 W TMPUMEHEHUIO B  Pa3IMYHBIX
y4eOHBIX CUTYAIUsAX, B TOM YHCJIE TIPU CO3JaHUN y4EOHBIX MPOCKTOB B
obnactu GU3UKH;

BBISBIAATh [PUYMHHO-CJIEACTBEHHBIE CBS3M M AKTYAJIM3UPOBATH
3a7a4y, BBIIBUTAaTh TUMNOTE3Y €€ PEUICHUS, HAXOAWUTh ApTyMEHTHI I
JI0KA3aTeJIbCTBA CBOMX YTBEPXKICHUH, 3a1aBaTh NAPaMETPbl U KPUTEPUU
pelieHus;



AHAJIM3UPOBATDH ITOJIYUYCHHBIC B XOAC PCHICHUA 3ada4U PC3YJIbTAThI,
KPUTUYCCKH OLICHUBATH UX NOCTOBCPHOCTD, IIPOTHO3UPOBATH UI3MCHCHUC
B HOBBIX YCJIOBUAX,

CTaBUTh W  (QOpMyJIUpOBaTh  COOCTBEHHBIE  3aJauyd B
00pa3oBaTeIbHOM IEITEIILHOCTH, B TOM YUCJIE TIPH U3yYCHUU (DUBUKH;

JaBaTh OIIGHKY HOBBIM CHUTYyallUsiM, OIICHHBATh NPHUOOPETEHHBIN
OITBIT;

yMEeTh MEPEHOCUTh 3HAHUA MO (U3MKE B MPAKTHUUECKYIO 00JacTh
XKUA3HEEATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIC HWJICU, MpeJylaratb OPUTHMHAJIbHBIE MOAXOIbI U
pelieHus;

CTaBUThb MPOOJEMBbl W 3ajJaud, JOMYCKAIOIIUE aJbTepHATHBHBIC
pelIeHus.

Pabora ¢ undopmanmeii:

BJIQJICTh HAaBbIKAMU  TOJyueHHs: uHopMaruu  (HU3UUECKOTO
COAECPAaHUS W3 WCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO
OCYHIIECTBJISATh MOUCK, aHAJIM3, CHCTEMAaTHU3alHUI0 W HWHTEPHPETALUIO
uH(popMaIuu pa3TuIHbIX BUJOB U POPM MPEACTABICHHUS;

OIICHUBATh JJOCTOBEPHOCTh MH(OpMAIIUY;

UCIIOJIB30BaTh CPEACTBA UH(DOPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH B  PEIICHHWH KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U
OpTraHM3alMOHHBIX 3a7ad C COOJI0JCHUEM TpPeOOBaHUN SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHMEHBI, PECYpCOCOEPEKEHUs, MPABOBBIX U
ITUYECKUX HOPM, HOPM HH(DOPMAITMOHHON 0€30TTaCHOCTH;

CO37aBaTh TEKCThl (PUBMUECKOTO COJEpPkKAHUS B  Pa3IMYHBIX
dbopMmarax ¢ yu€ToM Ha3zHaueHHs MH(OPMAIMU U LIEJICBON ayJaUTOPUH,
BBIOMpAs ONTUMAIBHYIO (POPMY NIPEACTABICHUS U BU3yaTU3alIHH.

KoMMyHUKaTHBHBIC YHUBEPCAJbHBbIE YUeOHbIE IeHCTBUSA:



OCYIIECTBJISATh OOIICHWE Ha Yypokax (U3UKM W BO BHEYPOUHOU
NeSATETbHOCTH;

pacro3HaBaTh MPEANOCHUTKH KOH(MIUKTHBIX CUTyaIlluid U CMATYaTh
KOH(JIUKTHI,

pPa3sBEPHYTO W JIOTUYHO M3JIarartb CBOK TOYKY 3PEHHUS C
VICTIOJIb30BAHUEM S3BIKOBBIX CPEJICTB;

MOHMMAaTh M HCHOJIb30BaTh MPEUMYIINECTBA KOMAHIHOW U
WHJIUBUIYJTBHOU pabOTHI;

BBIOMpATh TEMAaTUKy W METOJbl COBMECTHBIX JICHUCTBUN C y4ETOM
OOIIIMX UHTEPECOB U BO3BMOKHOCTEN KaK0r0 UjieHa KOJIJICKTHUBA,;

IIPUHUMATh LIEJU COBMECTHOU NEATEIBHOCTH, OPraHU30BBIBATH M
KOOPAMHUPOBATh JEUCTBUA MO €€ JOCTMIKEHUIO: COCTABIATH IUIAH
JNEUCTBUN, pacOpeleisiTh poJii ¢ YYETOM MHEHHM YYaCTHUKOB,
00CYXXJ1aTh pe3ybTaThl COBMECTHOU paOOTHI;

OLICHMBAaTh KayeCTBO CBOETO BKJIaJa W KaXJOro YyYacCTHHUKA
KOMaH/Ibl B OO PE3ybTAT MO pa3padOTaHHBIM KPUTEPUSIM;

npeajiaratb HOBbIC IIPOCKTHI, OLUCHUBATL UJACH C ITO3UIIUN HOBU3HBI,
OPUI'NHAJIbBHOCTH, HpaKTI/I‘{eCKOfI 3HA4YMUMOCTH,

OCYHIIECTBJISATh  MO3UTUBHOE  CTPATETHUYECKOE  TOBEICHUE B
Pa3IUYHBIX CUTYalMsIX, MPOSBISATH TBOPUYECTBO U BOOOpaKEHHE, OBITh
VHHUIAATUBHBIM.

PeryjsiTuBHbIe YHUBEpPCAJIbHbIE YUeOHbIE 1eiCTBUS
Camoopranm3zanus:

CaMOCTOSITEIFHO OCYIIECTBIISITH MO3HABATEILHYIO NIEATEILHOCTh B
oOnacti (GU3UKM W ACTPOHOMHH, BBISBISITH MPOOJIEMBI, CTaBUTh H
dbopMyaupoBaTh COOCTBEHHBIC 3a]aUH;

CaMOCTOATCIIBHO  COCTABJIATHL IIJIAH  PCIICHUA pvaéTHbIX n
Ka4€CTBCHHbBIX 3a/Ja4d, IIJIaH BbIIOJIHCHUA HpaKTI/I‘leCKOfI pa6OTBI C



y4E€TOM HMEKIIUXCS PECypcOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MIPEANIOYTCHUN;

AaBaTb OCHKY HOBBIM CUTYAlUAM;

paclidpaTh paMKd Y4eOHOro TmpeaMeTa Ha OCHOBE JIMYHBIX
MPEANIOYTCHUH;

JieJaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTH 3a PEIICHUE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHHMIO M TMPOSBICHUIO JPYAUIIMA B
oOsiacTy (PU3MKHU, TOCTOSHHO IMOBBINIATH CBOM OOpa3oBaTENbHBIN U
KYJIbTYPHBIN YPOBEHb.

CaMOKOHTpOJII), 3MOHI/IOH3JIBHBIﬁ HHTCJICKT:

AaBaTb OLCHKY HOBBIM CHUTyaAlUsAM, BHOCHUTb KOPPCKTHBbLI B
ACATCIIbBHOCTDb, OCHUBATL COOTBCTCTBUC PC3YJIbTATOB LCIISAM,

BJIaJIcTh HAaBBIKAMU IIO3HABATEIbHONW pEe(dICKCUM KaK OCO3HaHHS
COBEPIIAEMBIX JECUCTBUU M MBICIMTEIBHBIX MPOILIECCOB, UX PE3YJIbTAaTOB
1 OCHOBAHMU;

UCIIOJIb30BaTh MPUEMBI peIeKCUM I OLIEHKU CUTyallud, BhIOOpa
BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PELIECHHUS T10
VX CHH>KEHHIO;

NMPUHUMATh MOTUBBI M apryMEHThl JPYTHX NpPU aHAIU3E
PE3yIbTATOB AEATEIBHOCTH;

IMPUHUMATDb 066)1, IIOHUMAasA CBOHM HEAOCTATKHU U JOCTOHMHCTBA,

OPUHAMATh MOTHBBI M apryMEHThl JPYTMX @IpU  aHaJN3€
pPE3yIbTATOB AEATEIBHOCTH;

MpU3HABATh CBOE MPABO U MPABO APYTUX HA OIIMOKH.

B mporecce MOCTHMXKEHUS JTUYHOCTHBIX PE3yJbTAaTOB OCBOCHHUS
pOTpaMMBbl 1O (HU3HUKE JJIsT YPOBHS CPEJAHEro OOIIEro oOpa3oBaHUS y



0oOy4Jaromuxcsi  COBEPIICHCTBYETCS  AMOIMOHAIBHBIA  HHTEIICKT,
npenoiaratomui chopMUpOBaHHOCTb:

CaMOCO3HAHHUsI, BKJIIOYAIOMIETO CHOCOOHOCTh IOHUMATh CBOE
SMOIIMOHAILHOE  COCTOSIHME,  BHUJIETh  HANpaBJCHUS  Pa3BUTHUS
COOCTBEHHOU 3MOIMOHANILHOU cdephl, ObITh YBEPEHHBIM B CEO€;

CaMOpEryJIMpOBaHUs, BKJIOYAIONIETO CAMOKOHTPOJIb, YMEHHUE
NPUHUMATh OTBETCTBEHHOCTh 33 CBOE TOBEJIEHUE, CHOCOOHOCTH
alanTUPOBaTbCAd K OMOIMOHAIBHBIM HM3MEHEHUSIM U  TMPOSBISTH
TUOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEWM  MOTHBAIMM,  BKJIOYAKOIIEH  CTPEMJICHHME K
JOCTHXKEHUIO 1EJIH U YCNEXYy, ONTUMHU3M, MHUIHATUBHOCTb, YMECHHE
JICCTBOBATh UCXOS U3 CBOUX BO3MOKHOCTEH;

OMIIaTHH, BKJ'IIO‘IEIIOH.[GFI CIIOCOOHOCTh NHOHMMATh OMOIHMOHAJIBHOC
COCTOAHHUC MAPYIHX, YYUYHUTBIBATH €TI0 IIPH OCYHICCTBJICHHUU O6HIGHI/IH,
CIIOCOOHOCTH K COYYBCTBHIO U COIICPCIKUBAHUIO,

COIIMAJIbHBIX HaBBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh BBICTPAHUBATh
OTHOIIICHUS C APYTUMH JIOAbMHU, 3a00TUTHCS, MPOSBIATH HHTEpPEC H
paszpeniath KOHQJIUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuns B 10 kiacce nmpeaMeTHbIE pe3yJbTaThl Ha
0a30BOM  ypOBHE JOJDKHBI ~ OTpaxkaTb  CPOPMUPOBAHHOCTH Yy
OOyYarOIINXCSl YMCHHI:

JEMOHCTPUPOBaTh Ha TMpUMEpPax pojab U MecTo (U3UKU B
GbOopMUpPOBAHUU COBPEMEHHON HAy4YHON KApTUHBI MUpPa, B Pa3BUTUU
COBPEMEHHOW TEXHUKU M TEXHOJIOTHM, B MPAKTHYECKOU NEATEIbHOCTH
JIIOJICH;

YUYUTHIBaTh TPAHUIBI MPUMEHEHUS HM3YYEHHBIX  (U3HUECKUX
MOJICJIC: MarepualibHasg TOYKa, WHEpPIMAJIbHAsg CUCTEMa OTCYETA,
aOCOJIIOTHO TBEpPIIOE TEJNO, WICaTbHBIA Ta3, MOACIH CTPOCHHUS Ta3oB,



KUJAKOCTEW M TBEPABIX TEJ, TOYEYHBIM OJJIEKTPUUECKUU 3apsil IPHU
peleHur pU3nYeCcKuX 3aj1ay;

pacno3HaBaTh PU3MYECKUE SBJICHUS (MPOLIECCHI) U OOBSICHATH UX HA
OCHOBE 3aKOHOB MEXaHHUKH, MOJEKYJISIPHO-KHHETUUECKON TeopHu
CTPOCHHUSI  BEIIECTBA W  DJCKTPOJAMHAMHUKU:  PABHOMEpPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHENHOE JBHKEHUE, CBOOOIHOE MaJICHHUE Tell,
JBIKEHUE 10 OKPYKHOCTU, UHEPIUS, B3auMojecTBHe Tel, Auddy3us,
OpOYHOBCKOE€ JIBUKEHHE, CTPOCHUE >KUIAKOCTEH U TBEPABIX Te,
U3MEHEHHE OoO0bEéMa TeJ MpU HarpeBaHUU (OXJAXKICHUH), TEIIOBOE
paBHOBECHE, WCIIapEeHUE, KOHACHCAIUS, IUIaBJICHUE, KPHUCTAIU3aIus,
KUIIEHUE, BJIAXKHOCTh BO3/1yXa, MOBBIINICHUE JABJICHUS Ta3a IMPU €ro
HAarpeBaHUU B 3aKPBITOM COCY/E, CBSI3b MEXKY MapamMeTpaMu COCTOSTHUS
rasza B M30Ipolieccax, dJIEKTpU3alus Tell, B3auMOACHCTBHE 3apsI0B;

ONMKCHIBATh MEXaHUYECKOE JBHXKEHHE, HCIONb3Ys (U3UUYECKUE
BEJIMYUHBI: KOOPJIMHATA, IMyTh, MEPEMEIICHUE, CKOPOCThb, YCKOPEHHE,
Macca Tella, CHJa, MWMIYJbC TeJla, KUHETUYECKas DJHEprus,
NOTeHIMaJbHAs dSHEpPrus, MexaHuyeckas paboTa, MexaHU4yecKas
MOITHOCTB; TIPU ONMUCAHUU NMPABWIBHO TPAKTOBATh (PU3UUYECKUN CMBICI
UCIIOJB3YEMbIX BEJIWYUH, UX OO0O03HAYEHUS U E€IUHUIbI, HAXOJUTh
dbopMyIibl, CBSA3BIBAIOIINE TAHHYIO (U3UYECKYIO BEJIMYMHY C JIPYTUMH
BEJIIMYMHAMU;

ONHCHIBATh W3YUYEHHBIC TEIUIOBHIE CBOWCTBA TEJI W TEIUIOBHIE
SBJICHUS, WCIOJIB3Yys (U3MYECKHE BEJIMYMHBI: JaBJIEHHE Tasa,
TEMIIEpaTypa, CPEIHSS KHHETUIECKAst SJHEPTHUS XaOTUYECKOTO JIBIKCHUS
MOJIEKYJ, CpEJHEKBaJpaTHYHas CKOPOCTb MOJEKYJ, KOJIMYECTBO
TEIJIOTHI, BHYTPEHHSIA dHEPrusi, padboTa raza, Ko3Q@UIMEHT MO0JIE3HOTO
JCHUCTBUS TETUIOBOTO JBUTATENIS; IPH ONMUCAHUU MPABWILHO TPAKTOBATH
(GU3UYECKUN CMBICT HCIOJIb3YEMbIX BEIUYUH, HX OO0O3HAUYCHUS W
CIMHUIIBI, HAXOJIUTh (POPMYJIBI, CBS3BIBAIONIUE TAaHHYIO (DU3UYECKYIO
BEJIMYHHY C IPYTHUMH BEJIMUNHAM;

OMKCHIBATh H3YUYECHHBIC DJIEKTPUUECKHE CBOICTBAa BEIIECTBA H
AJIEKTpUYECKUE  sABJEHUA  (MPOULECChl), HCHOIB3YSl  (Pu3MUecKue
BEJINYUHBI: IEKTPUUYECKUIM 3aps, AIEKTPUUYECKOE nouie,
HAMpsSKEHHOCTh  MOJIs,, TOTEHIMAaJ, pPa3HOCTh MOTEHIMAJIOB; IMpHU
OMMCAaHUM TPABWIHHO TPAKTOBATh (PU3UYECKUN CMBICI HCIOIb3YEMBbIX
BEJIMYMH, UX OOO3HAUYECHHS U EAUHUIBI; YKa3biBaThb (HOPMYIIHI,
CBSA3BIBAIOIIME  JAHHYIO  (U3MYECKYI0 BEJIMYMHY C  JIPYTUMHU
BEJIMYNHAMU;



aHAJTU3UPOBATh (PU3MUECKHE TPOIECCHl W SBJICHUS, HCIOIb3YS
duznyeckue  3aKOHbBI W TPUHIIUIIBL 3aKOH  BCEMHUPHOIO
taroteHus, I, II u I1I 3akoHBI Hrprotona, 3aKOH COXPaHECHUS
MEXAHUYECKOW DHHEPrud, 3aKOH COXPAHCHHS HWMIIYJIbCA, MPUHIUI
CYNEpIO3ULINN CWJI, TPHUHIMII PABHOINPABUS HHEPUHAIBHBIX CHCTEM
OTCYETA, MOJICKYJSPHO-KMHETUUYECKYI0 TEOPUIO CTPOEHUSI BEILECTBA,
ra30BbIC 3aKOHbBI, CBSI3b CPEIHEH KUHETHUYECKOM JYHEPTrUH TEIUIOBOIO
JIBWKEHHMS MOJIEKYJI C aOCOJIIOTHOM TeMIepaTypoi, NEpBbIM 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAHECHUS JJIEKTPUYECKOTrO 3apsija, 3aKOH
Kysona, mpu 3ToM paziauyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro0
MaTeMaTUYeCKOE BBIpAKEHUE U YCJIOBHUS  (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OOBSACHATh OCHOBHBIC MPHUHIUIBI JEUCTBUSA MAIUH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyarh YCJIOBUS MX 0€30MacHOro
VCTIOJIb30BaHKS B IOBCEIHEBHOM KU3HU;

BBITIOJIHATh ~ AKCIIEPUMEHTHI O  HUCCIEIOBAHUIO  (PU3MUECKUX
SBJIEHUA M TMPOLECCOB C UCIOJIb30BAHUEM MPSIMBIX W KOCBEHHBIX
U3MEpEHUu, pu 3ToM (HOPMyIUPOBATH MPOOJIEMY/3aauy U TUIOTE3Y
y4eOHOro H3KCIEPUMEHTa, COOUMpATh YCTAHOBKY U3 NPEAJIOKEHHOTO
000py1I0BaHMs, MPOBOJUTH OMBIT U (POPMYJIHUPOBATH BHIBOJIBI;

OCYIIECTBIIATh MpAMBbIE W KOCBEHHBIE H3MEpPEHUA (PUINUECKUX
BEJIMYUH, TPU 3TOM BBIOMpPATh ONTUMAJIbHBIA CIOCOO M3MEPEHUS HU
VICTIOJIb30BaTh U3BECTHBIE METO/IbI OLICHKU MOTPEIIHOCTEN N3MEPEHHUI;

UCCIICIOBATh 3aBHCHMOCTH MEXIYy (PU3HMYCCKUMU BEIIMYHMHAMH C
WCITOJIb30BAHMEM TIPSAMBIX HM3MEpPCHHH, INPH OSTOM KOHCTPYHPOBATh
YCTAHOBKY, (UKCHPOBATh PE3YyJbTaThl IMOJYYCHHON 3aBHCHMOCTH
(bU3MYeCKUX BEIMYUH B BUJAEC TAOJUIl U TpaUKOB, JIeJaTh BHIBOJABI MO
pe3yibTaTaM MCCIICIOBAHMS;

coOmogaTh mpaBWia OE30MacHOTO TpyJda TMpH  IPOBEIACHUU
UCCIICIOBAHUN B  paMKax yd4eOHOro DJKCIEpUMEHTa, Yy4eOHO-
UCCJIEA0BATEIbCKOW U MPOEKTHOM MAESITENIHHOCTH C HCIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPONCTB M JIAOOPATOPHOTO 000PYA0BAHNS,

peliaTh pacuyE€THBIC 3a/1a4M C SIBHO 3aJJaHHON (PM3UYIECKON MOEIBIO,
UCTIONIB3Ysl (PU3MYECKUE 3aKOHBI W TIPHUHIIMIBI, HA OCHOBE aHajn3a
YCJIOBUSA 3aJ1aui BRIOMPATh (PU3NUECKYIO MOJIEIb, BBIACIATh (PU3HUECKHE
BEJIMYUHBI U (OpMyJIbl, HEOOXOAUMBIE MJid €€ pElIeHUs, MPOBOAUTH



paC‘-IéTBI H OOCHHUBATH PCAJIbHOCTDL INOJTYYCHHOT'O 3HAYCHHA (I)HBH‘-IGCKOFI
BCIIMYUHDBI,

pellaTh ~ KayeCTBEHHBIE  3aJauyd:  BBICTPAMBATH  JIOTUYECKHU
HENPOTUBOPEUMBYIO LENOYKY PACCYXKICHUM C ONOPOM HA H3YyYECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUYECKUE SIBJICHUS;

UCIIOJIb30BaTh TIPU PEIICHUH Y4EeOHBIX 3aJad COBPEMEHHBIC
WH(POpMAIMOHHBIE TEXHOJOTUM JJIsI TIOMCKAa, CTPYKTypPUPOBAHUS,
UHTEpOpETallui W TPEJCTABICHUS Y4YeOHOW U HAYYHO-TOMYJIIPHOU
uH(popmMaIuu, MOIYYEHHON W3 PA3IMUHBIX HUCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATH MOJyYaeMYI0 HH(pOpMaIHIO;

MPUBOJIUTH MIPUMEPHI BKIIaJIa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE IPOILIECCOB OKPYKAIOIIETO
MUpPAa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

WCITIOJI30BaTh TEOPETHUCCKHE 3HAHMS 110 (PM3MKE B MOBCEIHECBHOM
KU3HU JUIsl oOecrieueHus: 0€30MacHOCTH MPHU 00paIeHuu ¢ IpudopamMu
U TEXHUYCCKHUMH YCTPOMCTBAMH, JIJII COXPAHCHHUS 3J0pPOBbS U
COOJTIOICHHS] HOPM KOJIOTHYECKOTO MTOBEICHHS B OKPY KaloIeh cpejie;

paboTaTh B TpYIIE C BBHITIOJHEHHEM Pa3IUYHBIX COIMATBHBIX
poJjiell, IUIAaHUPOBATh PadOTy TPYyNIbl, PALMOHAIBHO PACOPEACISIThH
O0sI3aHHOCTH ¥  IUIAHUPOBATh JACATEIHHOCTh B  HECTaHAAPTHBIX
CUTyallusiX, aJCKBATHO OLICHUBATh BKJAJ KaXJOTO W3 YYACTHHUKOB
TpYMNIbI B pEIIEHUE paccMaTpUBaeMO POOJIEMBI.

K koniy oOyuenuss B 11 kJacce npeMETHbIE peE3yJIbTaThl Ha
0a30BOM  ypOBHE JOJDKHBI  OTpakaTb  C(POPMHUPOBAHHOCTH Yy
OOyYarIIMXCsl YMEHHUIA:

JEMOHCTPUPOBATh Ha TMpUMEpPax pojb U MecTo (U3UKU B
GbopMUpPOBAaHUU COBPEMEHHON HAy4YHON KApTUHBI MUpPa, B Pa3BUTUU
COBPEMEHHOW TEXHUKU M TEXHOJIOTHM, B MPAKTHYECKOU NEATEIbHOCTH
J0JIeH, 1IEJIOCTHOCTh U €IMHCTBO (PU3NUECKON KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI MPUMEHEHUS] HM3YYEHHBIX  (U3HUECKUX
MOJIEJIEW: TOYEYHBIA DIEKTPUYECKUM 3apsl, Jyd CBE€TA, TOYECUYHBIU



VWCTOYHUK CBETA, AJIEPHAsl MOJIEIb aTOMA, HYKJIOHHAS MOJIEJIb aTOMHOTO
s/ipa MpU pelieHuu PU3NIECKUX 3a7ay;

pacno3HaBaTh PU3MYECKUE SBJICHUS (MPOLIECCHI) U OOBSICHATH UX HA
OCHOBE  3aKOHOB  DJIGKTPOJMHAMUKA W  KBAaHTOBOW  (DUBUKHU:
AJIEKTpUYECKass MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHuTHOE JEUCTBUS TOKA, B3aUMO/ICHCTBHE MarHuTOB,
JIEKTPOMArHUTHasE MHAYKIUSA, JIEMCTBME MAarHUTHOTO TOJs Ha
NPOBOJHUK C TOKOM U JBIXKYIIUWUCS 3apsifl, 3JIEKTPOMarHUTHBIC
KoJicOaHWsI U BOJIHBI, NPSIMOJMHENHOE pacnpoCTpaHEHUE CBETa,
OTpaKEHHUE,  MpeJoMJIeHHe,  uHTepdepeHuus,  aupakmous H
noJisipu3alus CBeTa, Jucrepcusi cBera, (oTornekTpudeckuii >PexT
(boToapdext), cBeTOBOE JaBi€HHWE, BO3HMKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToMa BOJOPOJA, €CTECTBEHHass U  HCKYCCTBEHHas
PaO0aKTUBHOCT;

ONMKCHIBATh M3YyYECHHBIE CBOMCTBA BeIIECTBA (IJIEKTPUUYECKHUE,
MarHUTHbIC, ONTHUYECKHUE, DJICKTPUUYECKYI0 MPOBOAUMOCTb Pa3IUYHBIX
Cpel) ¢ DIIEKTPOMArHUTHBIE SBJIEHUA (MPOLIECCHI), HCIOJb3YS
dbu3nyeckue - BEIMYMHBL:  DJEKTPUYECKUU  3apsif, Ccujla TOKa,
IIEKTPUUECKOE HANPSIKEHUE, SJIEKTPUUECKOE COIPOTUBIIEHUE, PA3HOCTD
NOTEHIMAJIOB, JJEKTPOJBIKYIIAs Cuia, paboTa TOKa, WHIYKIUS
MarHuTHOro ToJis, cwia Ammnepa, cwia JlopeHlla, WHIYKTUBHOCTb
KATYIIKW, SHEPrus 3JICKTPUUYECKOTO U MArHUTHOIO MOJIEH, MEepuoa H
yacToTa KojeOaHuil B KoJieOaTebHOM KOHTYpE, 3apsii U CHJIa TOKa B
MPOIECCEe TAPMOHUYECKUX JJIEKTPOMATHUTHBIX KOJIeOaHui, (OKYyCHOE
pacCTOsIHUE W ONTHYECKas CUJia JIMH3bI, TP OINUCAHUU MPABUIBHO
TpakToBaTh (PU3UUECKUN CMBICI  HUCHOJb3YEMbBIX BEIMYMH, HUX
0003HAYEHHUSI U €IMHUIIBI, YKa3bIBaTh POPMYJIbI, CBA3BIBAIOIIUE TAHHYIO
(bU3UYECKYIO BEJIMUUHY C JPYTUMHU BEIMUYUHAMU;

ONMKCHIBATh HW3YUYCHHBIC KBAHTOBBIC SBJICHUS W  IPOIECCHI,
UCTIONB3YS (PM3MUECKUE BETMIMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH,
JUTMHA BOJHBI M YacTOTa CBETA, DHEPTrUs W UMIYJbC (OTOHA, MEPUO/T
TI0JTypaciajia, SHEPTUSI CBSA3M aTOMHBIX sIJIEp, TP OMMMCAHUH TIPABUIIHHO
TPaKTOBaTh (PU3WYECKUN CMBICI  HCIOJIB3YEMBIX BEJIMYMH, WX
0003HAYCHUS U €IMHUIIBI, YKa3bIBaTh (DOPMYJIBI, CBSA3BIBAIOIINE JIAHHYIO
(GU3MUECKyI0 BEIMYHMHY C IPYTMMU BEJIMUYWHAMHU, BBIYUCISITH 3HAUCHUE
(bU3UYECKOMN BEINYUHBI;

aHaIM3UpOBaTh (HU3MYECKUE TMPOIECCHl U SBJICHMS, HCIOIB3YS
dbuznyeckue  3aKOHbBl M MOPUHIUIBL  3akoH  Owma,  3aKOHBI



MOCIICIOBATEIbHOTO Y MapajUyIeIbHOTO COCIMHEHHUS MPOBOHHUKOB,
3akOoH Jlxoyns—JIeHna, 3aKOH BJIEKTPOMAarHUTHOM WHIYKLUHUU, 3aKOH
NPSIMOJIMHEMTHOTO PAacIpOCTPAaHEHUsI CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBl ~ NPEJTOMJICHUS  CBE€T4, YpPaBHEHUE  OWHINTEWHA  JUIA
dboroapdexra, 3aKOH COXpAaHEHUS DHEPrUM, 3aKOH COXpaHCHUS
UMITYJIbCA, 3aKOH COXPAHEHUS DJIEKTPUYECKOrO 3apsia, 3aKoH
COXpPaHEHMSI ~ MacCoBOr0  4YHWCJIa, TMOCTyJarel  bopa,  3akoH
palMOAaKTUBHOTO  pacrajaa, IMpd 3TOM  pa3adydaTh  CIOBECHYIO
bOopMyYIMPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKOE BBIPAXKEHUE U YCIOBUS
(rpanuIlbl, 00JACTH) MPUMEHUMOCTH;

ONpPEJEATh HaMpPAaBICHUE BEKTOPA WHAYKIMA MAarHUTHOTO MOJIS
MIPOBOJHUKA C TOKOM, CUJIbI AMIIEpa U CUJIbl JIopeHa;

CTPOMTh U OIIMCHIBATh M300paKEHUE, CO3/1aBaeMOE€ IIJIOCKUM
3€pKajgoM, TOHKOM JIMH30M;

BBITIOJIHSIT ~ DKCIEPUMEHTHI [0  HCCIEIOBAHUIO  (PU3MUECKUX
SBJICHUM W MPOIIECCOB C HCMOJIb30BAHUEM TPSMBIX M KOCBEHHBIX
U3MEPEHU: Mpu 3ToM (HOpMyIUpPOBaATH MPoOJIEMy/3adady U TUIIOTE3Y
y4eOHOr0 HJKCIEPUMEHTa, COOUpaTh YCTAHOBKY U3 TMPEAJIOKEHHOTO
o0OopyA0BaHuUsl, IPOBOAUTH OMBIT U (HOPMYITHUPOBATH BHIBO/IbI;

OCYIIECTBIIATh MpSAMBbIE W KOCBEHHBIE H3MEpPEHUA (PU3NUECKUX
BEJIMYUH, TPU 3TOM BBIOMpPATh ONTUMAJIbHBIA CIOCOO M3MEPEHUS HU
VICTIOJIB30BAaTh U3BECTHBIE METOAbI OLIEHKH MOTPEIIHOCTEN U3MEPEHHUM;

HCCJIEN0BATE 3aBUCHMOCTH bu3HIeCKuX BEJINYNH C
WCIIOJIB30BAHUEM IMPSIMBIX H3MEPCHHI: IPH O3TOM KOHCTPYHPOBATH
YCTAHOBKY, (UKCHPOBATh PE3YyJbTaThl IMOJYYCHHON 3aBHCHMOCTH
(bU3MYeCKUX BEIWYUH B BUJIEC TaOJUIl U TpaUKOB, JIeJaTh BHIBOJABI MO
pe3yJIbTaTaM UCCIICI0BaHNS,

coOyoaTh MpaBWiia OE30MaCHOTO TpyJa MOpU MPOBEIACHUU
UCCIIEIOBAaHUNH B paMKax yd4eOHOro DJKCIepUMEHTa, y4eOHO-
UCCIIeIOBATEILCKOH W TPOCKTHOU JEATEIHbHOCTH C HCIOIh30BAHUEM
U3MEPUTEIbHBIX YCTPOUCTB U JIA0OPATOPHOTO 000PY10BAHNS;

pelaTh pacu€THRIC 3a/1a4u C SIBHO 33JJaHHON (PM3UYECKON MOJIENbIO,
UCTIONB3YS (U3MYECKUE 3aKOHBI M TPHUHIUMIB, HAa OCHOBE aHajIn3a
YCJIOBUSA 3aJ1aui BRIOMPATh (YU3NUECKYIO MOJICIb, BBIACIATh (PU3HUECKHE
BEIIMYUHBI U (DOPMYJIbl, HEOOXOAUMBIE HJiA €€ pPEIICHHS, MPOBOJUTH



paC‘-IéTBI H OOCHHUBATH PCAJIbHOCTDL INOJTYYCHHOT'O 3HAYCHHA (I)HBH‘-IGCKOFI
BCIIMYUHDBI,

pellaTh ~ KayeCTBEHHBIE  3aJauyd:  BBICTPAMBATH  JIOTUYECKHU
HENPOTUBOPEUMBYIO LENOYKY PACCYXKICHUM C ONOPOM HA H3YyYECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUYECKUE SIBJICHUS;

UCIIOJIb30BaTh TIPU PEIICHUH Y4EeOHBIX 3aJad COBPEMEHHBIC
WH(POpMAIMOHHBIE TEXHOJOTUM JJIsI TIOMCKAa, CTPYKTypPUPOBAHUS,
UHTEpOpETallui W TPEJCTABICHUS Y4YeOHOW U HAYYHO-TOMYJIIPHOU
uH(popmMaIuu, MOIYYEHHON W3 PA3IMUHBIX HUCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATH MOJyYaeMYI0 HH(pOpMaIHIO;

OOBSICHATH IIPUHITUIIBI JEUCTBUS MAIIMH, IPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB, pa3indaTh YCJIOBUS HX OE30MacHOTO HWCIOJb30BaHUS B
IMOBCEHCBHOM JKU3HU;

NPUBOAUTEH MPUMEPHI BKJIaJa POCCUMUCKUX U 3apyOEKHBIX yUEHBIX-
(GU3UKOB B pa3BUTHE HAYyKH, B OOBICHEHUE MPOIIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

WCITOJIB30BAaTh TEOPETHUCCKUE 3HAHMS 10 (PH3MKE B MOBCEIHECBHOM
KU3HU Il o0ecrieueHus: 0€30MacHOCTH MPHU 00OpaIeHuu ¢ mpudopamMu
U TEXHHYECCKHMMH YCTPOMCTBAMHM, JUISI COXPaHEHHS 3J0pPOBbSI M
COOJTIOICHHS. HOPM KOJIOTMYECKOTO ITOBEJICHHS B OKPY KaloIIeh Cpe/ie;

paboTaTh B TpYIIE C BBHIMIOJHEHHEM PAa3JIUYHBIX COIMATBHBIX
poJiel, IJTaHUPOBaTh PaOOTy TPYIbl, PaIMOHAIBLHO pacHpeaesaTh
0053aHHOCTM W IUIAHUPOBATh JICATEJILHOCTh B  HECTaHJAPTHBIX
CUTyalusX, aJCKBAaTHO OIICHUBATh BKJIAJ Ka)KJIOTO0 W3 YYaCTHHUKOB

I'pynIbl B pCOICHUC paCCManI/IBaCMOﬁ HpO6JIeMI>I.
TEMATHUYECKOE IINTAHUPOBAHHUE

10 KITIACC

Ne n/mt HanmenoBanue pa3zneinos U TeM IpOrpaMMel

Bcero Kontpo

Paszpen 1. PUSUKA U METO/AbI HAYYHOI'O IO3HAHUA

Il dusuka 1 METOABI HAYYHOTO ITO3HAHUS 2
Wtoro mo pazaemny 2
Pa3nen 2. MEXAHUKA

2.1 Kunemaruka 5

22 JluHaMHKa 7



Ne n/mt HanmenoBanue pa3zneiios U TeM IpOrpaMMel
Bcero Kontpo

2.3 3aKOHBI COXPAHEHUS B MEXaHUKE 6
HWToro mo pasaeny 18
Pa3znen 3. MOJIEKYJISIPHAS ®PU3UKA U TEPMOJINHAMHUKA
3.1 OcHOBBI MOJIEKYJISIPHO-KHHETHUECKON TCOPUH 9
32 OCHOBBI TEPMOJUHAMHUKU 10
3.3 ArperaTHsle cocTOsSHUS BelecTBa. Ma3oBbie IepeXoIbl 5
Wtoro mo pasaeny 24
Paznen 4. DJIEKTPOAUHAMMUKA

41 DpekrpocraTHika 10
42 TloCTOSIHHBIN BIEKTPHUECKHUI TOK. TOKM B pa3sIudHBIX cpemax 12
WToro mo pasaeny 22
PesepBHOE BpeMs 2
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68
11 KJIACC

No ni/mt HanmeHnoBanue pa3zienoB v TeM NpOrpaMMbl Kom

Bcero KoHTpomnbHbIE |
Paznen 1. 9JIEKTPOJAUMHAMUKA
.1 MaruuTHoe mose. DIeKTpOMarHUTHAS WHIYKIIHSI 11 1

Wtoro mo pasaeny 1

Pa3znen 2. KOJIEBAHHUA U BOJIHbBI

2.1 MexaHU4eCKHE U DIEKTPOMArHuTHbIE KOJaeOaHus 9

22 MexaHUYECKHE U 3JICKTPOMArHUTHBIC BOJTHBI 5 1
23 Onruka 10

HWToro mo pasaeny 24

Pasnen 3. OCHOBBI CIIEHHUAJIBHONU TEOPUU OTHOCHUTEJBHOC
3.1 OcHOBHI cllennaIbHOW TEOPUH OTHOCHTEIHLHOCTH 4 1
WToro mo pasaeny 4

Pa3znen 4. KBAHTOBASA ®U3UKA

41 DjeMeHTH KBAHTOBOM ONTHKH 6

42 Crpoenue aToMa 4

43 ATtoMmHOE SIpO 5

Wtoro mo pasaeny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUMU U ACTPODPU3UKHA
5.1 DneMeHTHI aCTPOHOMHUU M aCTPODHUIUKU 7 1



Ne n/mt HanmenoBanue pas3zneinoB U TeEM IpOrpamMMmbl Kom
Bcero KoHTpombHbIE |

Hroro 1o pasneny 7

Pa3znen 6. OBOBIHIAIOIHIEE IIOBTOPEHHUE

6.1 Ob6oOmaromee TOBTOPEHUE 4

Hroro 1o pasaeny 4

PesepBHOE BpeMs 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4
INOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

No Tema ypoka

/11

I ®dusuka — Hayka o npupoje. HaydHbie METObI TIO3HAHUS OKPYIKAIOIIETO
MHpa

2 Poab u MecTO QU3UKH B (DOPMHPOBAHHK COBPEMEHHON HAYYHON KapTHHBI
MHpa, B PAKTHYECKOMN AEATEILHOCTH JOICH

3 Mexannueckoe ABmkeHne. OTHOCHTEIbHOCTh MEXaHHUYECKOTO IBHIKEHUS.
[Tepemernienne, CKOPOCTh, YCKOPEHHUE

4 PaBHOMEpHOE MPSMOJUHEHHOE ABUKCHHE
5 PaBHOYCKOpPEHHOE NPSIMOJUHEHHOC IBIKCHHE
6 CpobOoaHoe mageHue. Y CKOpEHHe CBOOOIHOTO MMaICHHS

7 KpuBoJHMHEHHOE ABMXKEHUE. J[BIDKEHHE MaTepraIbHOM TOYKHU 110
OKPY>KHOCTH

8 Ipunimn oTHOCUTENbHOCTH ["anuies. iHepImanbHbIe CHCTEMbI OTCUETA.
ITepssiit 3akoH HeroTOHA

9  Macca tena. Cuna. [Ipunnun cynepno3unuu cuit. Bropoii 3axon Herotona
IUIL MAaTEPUAIBHOW TOYKHU

10 Tpetwuii 3axkon HproToHA 111 MaTEpHATIBHBIX TOUYCK
11" 3akon Bcemuproro tarorenus. Cuia Tsokectd. [lepBas kocMuyecKas
CKOPOCTh

12° Cuna ynpyroctu. 3akon 'yka. Bec Tena

13" Cuna tpenust. Koapdunment tpenust. Crua COMPOTUBICHHS MTPH IBHKEHUH



n/a

14

15

16

17

18

19

20

21

22

23
24

25

26

27
28

29

30

Tema ypoxka

TCJIa B X KUAKOCTH HJIN I'a3€

[TocTymarenpHOE M BpallaTeIbHOE ABMKEHUE a0COTIOTHO TBEPAOTO Tea.
MowmeHT cuiibl. [liieuo cusbl. Y CIIOBHUS paBHOBECUS TBEPIOTO TENA

NmiysibC MaTepuagbHOM TOUYKHU, CUCTEMBI MATEPUAIBHBIX TOYEK. VIMITYJIbC
CUJIBL. 3aKOH COXPAHEHUS UMITyJIbca. P€akTUBHOE JBM>KEHHE

Pabota u momHoCTh cuibl. KuneTnyeckas sHeprusi MaTepruaibHOM TOUKH.
Teopema 00 M3MEHEHNN KMHETUYECKOW dHEPTUU

[TorenuuansHas sHeprus. [loTeHManbHas 3HEPrus yupyro
nedopmupoBaHHOU NPYKUHBL. [loTeHITMaIBpHAS SHEPTUs Tella BOJIM3U
MMOBEPXHOCTU 3€MJIH

[ToTeHIMaabHbIC U HEMOTEHIIUAJIbHBIE CUJIbI. CBSI3b paOOTHI
HETOTEHIMATBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBbI
Ted. 3aKOH COXPaHEHUsI MEXaHUUECKON IHEPTrUun

JlabopatopHas pabota «¥cciaegoBanue cBsi3u pabOTHI CHUJIbI C K3MEHEHHEM
MEXaHUYECKOW SHEPTHH Tejla Ha MPUMEPE PACTHKCHUS PE3HHOBOTO KIYTa

KontponbHas padorta no teme «Kunemaruka. JluHamuka. 3akoHbl
COXPaHCHUS B MEXAHUKE

OCHOBHBIE TTOJIOKEHUST MOJIEKYJISIPHO-KUHETUYECKON TEOpUHU. BpOyHOBCKOE
nexeHue. Juddyzus

XapaxkTep ABUKEHUS U B3aUMOJICMCTBUS YacTull BemecTsa. Mojenun
CTPOEHUS T'a30B, KUIKOCTEU U TBEPIBIX TEI

Macca monekyn. KonnuectBo BemectBa. [loctositHaas ABoraapo

TemnoBoe paBHOBecue. Temrieparypa u e€ nzmepenue. lllkana tremmeparyp
Lenscus

Nneanwvusiii ra3 B MKT. OcHoBHOE ypaBHeHHe MKT

AOcooTHas TemIieparypa Kak Mepa cpeHel KHHETUUYECKOU SHEPTUU
IBUKEHHS MOJIEKYJl. YpaBHeHUue MeneneeBa-Knanenpona

3akoH /lanpToHa. ['a30BbIC 3aKOHBI

JIabopatopHas pabota «lcciaeqoBanue 3aBUCUMOCTH MEXK]y ITapaMeTpaMu
COCTOSIHUS Pa3peKEHHOTO Tra3ay

N3omnporecchl B MeanbHOM ra3e U UX rpaguieckoe MpeacTaBiIeHre

BHyTpeHHsIs1 23HEprusi TEpMOJMHAMUYECKON CUCTEMBI U CITIOCOOBI €€
u3mMeHenus. KonndecTBo TermnoTel U pabota. BHyTpeHHs s sHeprus



n/a

31

32

33

34

35

36
37
38

39

40

41

42

43

44

45

46

47

48

Tema ypoxka

OJTHOATOMHOT'O MJIeaJIbHOTO I'a3a
Bunbl Teronepenaumn

VY nenbHas TEIIOEMKOCTh BellecTBa. KonmuecTBo TEIUIOTHI pH
Teronepeaayde. AnuadbaTHbIN MPOLECC

ITepBbIit 3aKOH TEPMOJUHAMUKYU U €TI0 MIPUMEHEHHUE K U30IPOoLEcCaM
HeoGpaTtumocTs mporieccoB B pupoae. Bropoii 3aKkoH TepMOIUHAMUKU
[Tpunnun percreus u K11/ TernmoBon ManHbl

[Mukn Kapuo u ero KI1JI
DKOJIOTHYECKUE MPOOJIEMBbI TEINIOIHEPTETUKHU
Oo6o06maromuit ypok «MonexysipHas ¢puzuka. OCHOBBI TEPMOIUHAMUKI

KontponbHas paborta no teme «MonexkysipHas ¢pusuka. OCHOBBI
TEPMOAMHAMUKI

[Tapoo6pazoBanue u koHAeHcanus. Micmapenue u KuteHue
AOCOJIIOTHAsA U OTHOCUTEIbHASI BJIAXHOCTh BO3/lyxa. HachleHHbIN nap

Trépnoe Teno. Kpucramueckue u amopdHbie Tesla. AHU30TPOIUS CBOKCT!
kpuctauioB. Kuakue kpuctamibl. COBpEMEHHBIE MATEPHUAIIBI

[InaBneHne 1 KpUCTAIN3AIs. Y IelIbHAS TEIUIOTA IIaBICHUS.
CyOnumarius

VYpaBHeHHe TEIOBOro Oaianca

DJeKTpu3anus Tell. DNEKTpUIECKU 3apsa. [[Ba BuIa 3IE€KTPUYECKUX
3aps/I0B

[IpoBOIHUKHN, TUATIEKTPUKH U MOJIYIIPOBOJIHUKHA. 3AaKOH COXPAHEHUS
AIEKTPUUECKOTO 3apsiaa

B3aumoneiictue 3apsanoB. 3akoH Kynona. TodueuHbIl 3I€KTpUUECKUH 3ap4,

Hanpsoxk€aHocTs 3nexkTpudyeckoro nods. [IpuHnun cynepno3umnuu
AJICKTPUYECKUX MOJIEN. JIMHUM HAPSXKEHHOCTH



n/a

49

50

51

52

53

54

55

56

57

58

59

60
61

62

63

64

65

66

Tema ypoxka

PaboTa cui anekTpocratrudeckoro noss. Ilorennuan. PasHocts
MOTCHIINAJIOB

[TpOBOJTHUKY U TUDJICKTPUKU B 3JIEKTPOCTATUUECKOM TI0JIE.
JanexTpudeckasi MpOHUIIAEMOCTh

DnektpoémkocTh. KongeHncarop

DNEeKTPOEMKOCTh TUIOCKOTO KOHJIEHCATOpa. DHEPIHsl 3apsKEHHOTO
KOHJIEHCaTopa

JlabopatopHnas pabora "M3Mepenue 31eKTpoEMKOCTH KOHIeHcaTopa"

[TpuHIMT 1eWCTBYUS ¥ MPUMEHEHHE KOHIEHCATOPOB, KOMMMPOBAIBHOTO
anmnapara, CTpyHHOro MpuHTepa. DIEKTpOCTaTHUeCKas 3aluTa. 3a3eMIICHH(
AIEKTPONIPUOOPOB

DIIEKTPUYECKUH TOK, YCIOBHS €ro cymecTBoBaHud. lloctosHHbINA TOK. Cue
toka. Hanpsikenne. Conportupienue. 3akod OMa JiJisl y4acTKa LHEenu

[TocnenoBatenbHOE, MapalIENIbHOE, CMEIIAHHOE COEIMHEHNE MPOBOIHUKOB
JlabopaTtopnas pabora «3yueHrne CMEIIaHHOTO COETMHEHUST PE3UCTOPOBY

PaGoTa u MOIITHOCTH ANEKTPpUUECKOTO ToKa. 3akoH J[>koymsa-Jlenia

3akoH Oma 15 TOTHOM (3aMKHYTOW) 3neKkTpudeckon nenu. Koporkoe
3aMbikaHue. JlaboparopHas padota «M3mepenue 3/1C ucTouHMKa TOKA U
€ro BHYTPEHHETO COTPOTHBIICHUSI

DIIEKTPOHHAS MPOBOJUMOCTD TBEPABIX METAILIOB. 3aBUCUMOCTh
CONPOTUBJICHHS] METAJJIOB OT TeMnepaTypbl. CBEpXIIPOBOIUMOCTb

DIIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJNEKTPOHHBIX ITYYKOB

[TonynpoBOAHUKH, UX COOCTBEHHAs! U MPUMECHAsI IPOBOAUMOCTb. CBOUCTB:
p—n-niepexoja. [TonynpoBogHUKOBBIE TPUOOPHI

DJIEKTPUYECKUI TOK B pacTBOpAxX U paciiiaBax 3JEKTPOJIUTOB.
DIIEKTPOIUTUYECKAS TUCCOMAIIUS. DJIEKTPOJINU3

DIIEKTPUYECKU I TOK B Trazax. CaMOCTOSTENbHBIN U HECAMOCTOSTEIIbHBIN
pa3psaa. Momuus. [lma3zma

DnekTpuyueckrue Npuoophl U YCTPOICTBA U UX MPAKTUUECKOE MPUMEHEHUE.
[TpaBuia TeXHUKU OE30MACHOCTHU

O0o001marmuil ypoK «IIEKTPOIMHAMHUKA)

KonTpoabsHas paboTa 1mo teme «iekrpocratuka. ITocTossHHbIN



Ne Tema ypoxka
/o

AJIEKTPUYECKUAMN TOK. TOKM B Pa3IMUHBIX CpeIax»
67 PesepBublii ypok. KoHTposbHast padboTa mo teme "DinekTpoanHaMuka"

68 PesepBHbIil ypok. O0oOmaronui ypok mo reMam 10 kiacca

OBLIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

11 KITACC

Ne Tema ypoxka
n/n

I TlocTosiHHBIE MATHHUTHI M MX B3aUMOIeicTBHE. MaruutHoe moJje. Bexrop
MAarHUTHOW MHIYKUWU. JIMHUY MarHUTHOW UHIYKIINU

2 MarHuTHOE II0JI€ IPOBOJHHUKA ¢ TOKOM. OmbIT Dpcereaa. BzaumoaeiicTeue
MIPOBOJHUKOB C TOKOM

3 JlaboparopHas pabota «/3ydueHne MarHUTHOTO IMOJIS KATYIIKH C TOKOM)

4 JleficTBME MarHUTHOTO IOJIS Ha MPOBOJAHKK ¢ ToOKOoM. Cuita Amrepa.
JlaboparopHas pabota «lcciaenoBanue AeHCTBUS TOCTOSSHHOI'O MarHuTa Ha
PaMKy C TOKOM)

5 Jle#icTBMEe MAarHMTHOTI'O TIOJIS HAa JBHYKYIIYIOCS 3apsDKCHHYIO0 yactuiry. Cuiia
Jlopennia. Pabota cuiel Jlopeniia

6 DnexrpoMarauTHas HHAYKIM. [I0TOK BeKTOpa MarHuTHOM HHAYKIMH. D J](
WHIYKIHWU. 3aKOH AJIEKTPOMarHuTHOM uHAyKiuu dapanes

7 JlabopaTopHas padora «JcciemoBanue ABICHUS 3JIEKTPOMAarHUTHOM
WHTYKIIHH

8  HupyktuBHOCTH. SBieHne camonHayKiuu. DJIC caMOMHAYKIMKH. DHEPTHs
MAarHWTHOTO TIOJIA KaTyIIKX ¢ TOKOM. DJIEKTPOMAarHuTHOE MOJIe

9 TexHUYECKHE YCTPONCTBA U UX IPUMEHEHUE: TOCTOSHHBIC MATHUTHI,
AJIEKTPOMArHUTHI, AJICKTPOIBUTATEb, YCKOPUTEIIN JIEMEHTAPHBIX YaCTHII,
WHIYKIIHOHHAS MEYb

10 O6o0maromumii ypox «MarauTHoe mojie. DIeKTPOMAarHuTHAS HHIYKIIHSD

11" KontponbsHas padoTa mo teme « MarHuTHOE 1mosie. DJIeKTpOMarHUTHAS
VHTYKIIHS

12 CBoboaHbIC MexaHHUYECKUE KoeOanus. ['apMoHnYeckre KoeOaHusl.
YpaBHeHUe rapMOHMUeCcKuX kosiebanuid. [IpeBparnienue snepruu



/11

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

Tema ypoxka

JlabopartopHas pabota «lcciaemoBanue 3aBUCUMOCTH TIEpHO/1a MaJIbIX
KoJIeOaHMM Tpy3a Ha HUTH OT JJIMHBI HUTH M MacChI TPy3a»

KonebaTenbHbiil KOHTYp. CBOOO HBIE 2JIEKTPOMArHUTHBIEC KOJICOaHUs B
UeabHOM KOJIeO0aTeIbHOM KOHTYPE. AHAIOTHS MEXIY MEXaHUUECKUMHU U
ANEKTPOMArHUTHBIMU KOJICOAHUSAMU

®opmyina ToMcoHa. 3aKOH COXpPAaHEHHS SHEPTUU B HJICATbHOM
K0JIeOaTeILHOM KOHTYpE

[IpencraBienue o 3aTyXaromux KojieOaHusIX. BhIHYK/I€HHbIE MEXaHUYECKU!
koJieOanus. PesoHanc. BeiHYXIE€HHbBIE 3JIEKTPOMAarHuTHBIEC KOJIeOaHUs

[IepemennbIl TOK. CUHYCOUTAIBHBIA IEPEMEHHBIA TOK. MOIIIHOCTh
NEPEMEHHOTO TOKa. AMIUIMTYIHOE U JICMCTBYIOIIEE 3HAUEHNUE CUIIBI TOKA U
HaNpsKCHUS

Tpanchopmatop. [IponsBoacTBO, Mepeaada U MOTPEOICHUE ITECKTPUIECKON
SHEPrUU

Y CTpoiCTBO M MPAKTUUYECKOE MPUMEHEHUE AIEKTPUUECKOrO 3BOHKA,
reHeparopa MnepeMeHHOTo TOKa, JIMHUN AJIeKTporepeaayd

DKOJIOTUYECKHE PUCKU MPHU MPOU3BOJICTBE IEKTpOIHEPrun. KynbTypa
MCTIOJIb30BaHMUS AJIEKTPOIHEPTUHU B TOBCEIHEBHOM KU3HU

Mexannueckue BOJHBI, yClIoBUs pacupocTpaneHus. [lepuona. CkopocTh
pacrnpocTpaHeHus U JIMHA BOJIHBL. [lonepeuHbie U TPOIOJIbHBIE BOJIHBI

3ByKk. CkopocTh 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKka

DIEKTPOMAarHUTHBIE BOJIHBI, UX CBOMCTBA U cKOpOCTh. [llkana
AJIEKTPOMATrHUTHBIX BOJIH

[IpuHIMTBI paAUOCBS3H U TEJIEBUICHUS. Pa3BUTHE CPEACTB CBSI3H.
Pannonoxkarsa

KontponbsHas pabota «KoaebaHus 1 BOJTHBI»

[IpssMOJIMHENHOE pacPOCTPAHEHHUE CBETA B OTHOPOAHOU cpene. ToueuHsliit
HMCTOYHMK CBeTa. JIyd cBera

OTpaxeHue cBeTa. 3aKOHbI oTpaxkeHus cBeta. [locTtpoenne n3zo0paxkeHuii B
IUIOCKOM 3epKalie

[Ipenomnenue ceeta. [lonHoe BHyTpeHHEE OTpaxkeHue. [IpenenbHbIin yrou
MOJTHOTO BHYTPEHHETO OTPAKEHUS

Jlaboparopnas paborta «M3mepeHue nokasaTess IpeIOMIICHUS CTEKIIa
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Tema ypoxka

JIunzsl. [locTtpoenue nzobpaxxkenuit B mua3e. DopMyiia TOHKOW JTMH3HI.
YBeEJIUMYEHUE JIUH3BI

JlaboparopHas pabota «lMcciaemoBanue CBOMCTB M300paKEHUM B JIMH3aX)

Hucnepcus cBeta. CioxHbli cocTaB 0enoro ceera. L[pet. JlabopaTopHas
pabota «HabmroieHue qucnepcuu CBeTay

Nurepdepenuns ceeta. Judpakius ceera. ludpakimonHas pemerka
[TonepeuHOCTh CBETOBBIX BOJIH. [lomapu3anus ceera

OnTuyeckue NpuOOPHI U YCTPOMCTBA U YCIOBUS UX 0€3011aCHOTO
IPUMCHCHHSI

['paHMIIBI MPUMEHUMOCTH KJIACCUYECKOW MEXaHUKHU. [locTynaTel
CIICIIMAJIbHON TEOPUH OTHOCUTEIIBHOCTH

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U COKPAIIICHUE
JUTAHEI

DHeprus 1 UMIYJIbC PEISITUBUCTCKON YacTUIIbl. CBsI3b MACChI C SHEPTUEH U
UMITYJIbCOM. DHEPIHUs OKOS

KonTponbHas padora «Ontuka. OCHOBBI CHICHIMAILHON TCOPUH
OTHOCUTEJIbHOCTH

®otonsl. Dopmyna [nanka. ueprust 1 UMNybC (HOTOHA
OTtkpeiTHe U ucciaegoBanue porordpdexra. OnbiTel A. I'. CroneTona

3akonsl poTorpdekra. YpaBHenue DitHTeitHa A1 poTodrPdekra.
«Kpacnas rpanunia» ¢porospdexra

JlaBnenue ceeta. OnbiTel 1. H. JIeGeneBa. Xumudaeckoe eiicTBHE CBETA

TexHuueckue ycTpoucTBa U MpaKTUUECKOE MPUMEHEHHE: (POTOIIIEMEHT,
dhoTo1aTUMK, COJIHEUHAs OaTapesi, CBETOIUO.T

Pemenue 3am1ay mo reMe « 9IeMEHTHI KBAHTOBOU ONTUKHU)

Mopaenb atoma ToMmcona. OnbiTel Pezepdopia no paccessHuio o-4acTHuil.
[LimanerapHas Mozienp aToMa

[Toctynatsel bopa
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Tema ypoxka

W3nydyenue u nornonieHue (JOTOHOB MIPHU MEPEXOJIE aTOMA C OJTHOT'O YPOBHS
DHEPTUU Ha APYrou. Buabl ClIeKTpoOB

Bomnnosreie cBolicTBa yactull. Bosusl ae bpoins. KopnyckynsapHO-BOJIHOBO!
nyann3M. CIIOHTAaHHOE W BBIHYXJCHHOE U3JTYUYCHUE

OTtkpeITHE pagrnoakTuBHOCTU. OnbITH Pe3epdopaa 1o onpeneeHruo cocral
PaIMOAKTUBHOTO U3JTy4YEHHUS

CaoiicTBa anbda-, 6eTa-, raMMa-u3nyueHus. BiausiHue paanoakTUBHOCTH Ha
YKHUBBIE OPTaHU3MBI

OTkpbITHE TPOTOHA U HeWTpoHA. M30Tombl. Anbda-pacna. IAEKTPOHHBIH
MO3UTPOHHBIN OeTa-pacnaj. ['aMma-u3nydeHue

DHeprusi CBA31 HyKJIOHOB B szpe. SAaepHblie peakiuu. S AepHbIil peakTop.
[Ipo6yiemMbl, NEPCIIEKTUBBI, SKOJIOTUUECKUE ACTIEKTHI SIICPHON SHEPTETUKU

DneMeHTapHble YacTullbl. OTKPBITHE MO3UTPOHA. MeTO 1bl HAOII0ICHUS U
perucTpanuu 3neMeHTapHbIX yacTull. Kpyribiii cton « DyHaaMeHTaIbHbIE
B3aMMOJICUCTBUSI. EAMHCTBO PU3HYECKOM KAPTUHBI MUPay

Bun 3Bé3nHoro Heba. Co3Be3nus, SpKue 3BE3/bI, TUTAHETHI, UX BUIUMOE
nBkenue. CojiHevHas cucteMa

Counite. CosiHeyHasi akTUBHOCTh. McTounuk sHeprun CosHIa U 3BE3]]

3BE3/bI, X OCHOBHBIC XapaKTEPUCTUKU. 3BE3IbI ITIABHOM
nociieioBaTesIbHOCTU. BHyTpeHHee cTpoeHue 3BE31. CoOBpeMEHHBIE
MpEeJICTaBICHUS O MPOUCXOXKACHUM U BoJIFoMU CoJIHIIA U 3BE3]T

Mueunsiit [yt — Hama ['anakTtuka. [Tonoxkenue n nemxkenue ColHIa B
lNanakrtuke. I'anaktrku. YHEpHBIE ABIPHI B SIAPAX FAIAKTUK

Bcenennas. Pazoeranue ranaktuk. Teopust bonbioro B3peiBa. PenukroBoe
n3ny4yeHue. MerarajgakTruka

Hepeliienasie npoOieMbl aCTPOHOMUU
KonTtposnbHas padoTa « 37€MEHThI ACTPOHOMUU U aCTPOPUIUKI

O6o06maronuii ypok. Pojib GU3MKHU U aCTPOHOMHMH B dKOHOMHUYECKOM,
TEXHOJIOTUYECKOM, COITMATBHON M ATHYECKOH chepax AesATEILHOCTH YeJI0OBE

O6o6maronuii ypok. Pojib 1 MecTo (pU3MKH U aCTPOHOMHMH B COBPEMEHHOM
HAy4YHOU KapTUHE MUPA

Oo6o0maromuii ypok. Ponb ¢puznyeckoi Teopuu B GopMUpOBaAHUU
MpeACcTaBICHUN 0 (PU3NUECKON KapTHHE MHUPA

Oo6o0maromuit ypok. Mecto ¢pusndeckoid KapTUHBI MUPaA B OOIIEM PSTY



Tema ypoxka
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COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUN O MPUPOJIE
66 PesepBHBIH ypoK. MarHuTHOE 10Jie. DIEKTPOMArHuTHAsE HHIYKIIUS
67 PesepHblit ypok. Onrtrka. OCHOBBI CIICIIMATBHON TEOPUH OTHOCHTEIBHOCTI
68  PesepHblit ypok. KBanToBas ¢usuka. DineMeHThl aCTPOHOMHHU U acTPODHU3HI

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME



