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HNOACHHUTEJIbBHAA 3AITHCKA

[TporpamMa mno (u3uke HaA YpOBHE CpeaHero ofumero o0pa3oBaHUA
pazpa0oTaHa HAa OCHOBE TOJIOKEHUII M TpeOoBaHHI K pe3ynbTaTaM OCBOCHHS
OCHOBHO# o0OOpasoBarenbHOW mnporpammel, npeacrasieHHslx B ®I'OC COO, a
TaKKe ¢ yaétom ¢eaepanbHoi pabodeii mporpaMMel BocnuTanua 1 KoHuenuun
npenogaBanus yuebHoro npeaMera «Ousuka» B 00pa30BaTEIbHBIX OPraHU3aLUsAX
Poccuiickoli  depepauuu,  peanu3yoOlIMX  OCHOBHBIE  0Opa30BATCIIBHBIC
MPOTPAMMEL.

[Tporpamma no ¢uzuke onpeAenser 00A3aTeNbHOE MPEIMETHOE COAECPKAHUE,
YCTAaHAB/IUBAET PEKOMEHIYEMYIO MOCIEI0BATENBHOCTE U3YYCHUA TEM H Pa3/ieiioB
y4eOHOr0 NMpEeaMeTa ¢ YYETOM MEXKIPEAMETHBIX H BHYTPHUIIPEAMETHBIX CBA3CI,
norukd  y4e0HOro mpolecca, BO3PACTHBIX OCOOECHHOCTEH  O0YyYarOLUMXCHL.
IIporpamma mo (Qusuke HAET NPEACTABICHUE O LECTAX, COACPKAHHM, OOLIeH
cTpareruv OOYyYEHHA, BOCIHUTAHHS M PA3BUTHA OOYYAIOMIMXCS CpPEeACTBAMH
yaeOHOro nmpeamera «Pu3nkay Ha yriryOnéHHOM YPOBHE.

M3yyenne xypca (pu3uku yriayOnEHHOTO YPOBHA TO3BOJIAET PEaiu30OBaTh
3agaud NMPodECCHOHANIBHON OPUCHTALMH, HANPABJICHO HA CO3AAHUE YCIOBUIH Ui
MPOSIBJICHUS. CBOUX HMHTEJUICKTYANBHBIX U TBOPUYECKUX CHOCOOHOCTEH KaKAbIM
O0y4YalolMMCs, KOTOpPBlE HEOOXOAUMBI Ui MPOJODKEHHs O0pa3oBaHUSA B
OpraHusalysax MNpo(ecCHOHANBHOTO 00pa3oBaHUs MO pasiM4YHBIM - (PU3UKO-
TEXHUYECKUM U HHKXEHEPHBIM CTIEHUANBHOCTAM.

B mporpaMmme mno (QusnKe ONpEeAEnsTCs IUIAHHUPYEMBIE PpE3YJIbTaThl
OCBOCHHA Kypca PU3NKU HA YPOBHE CpeAHEro odmero o6pazoBaHus. JTHYHOCTHEIE,
METaNpeaAMETHbIE, mpeaMeTHele (Ha  yrayOnéHHOM  ypoBHe).  Hayuno-
METOHOJIOTHYECKOH OCHOBOM M pa3paboTkd TpeOOBaHHiT K JIMYHOCTHEIM,
METAPEAMETHBIM H TPEAMETHBIM PE3YybTaTaM OOYYarOMMXCsl, OCBOMBLIHX
mporpaMMy MmO (U3NKe Ha YPOBHE cCpeaHero oO0mero oOpa3oBaHUA Ha
yryONEHHOM YPOBHE, ABIACTCA CHCTEMHO-AEATENBHOCTHBIN MOIXO.

[Tporpamma mo (pu3NKe BKIIFOYAET:

TJIAHUPYEMBIE PE3YNbTaThl OCBOEHHS Kypca (HU3HMKH Ha YOIyOJEHHOM
YPOBHE, B TOM YHCJIE PEAMETHBIEC PE3YNBTATHL IO TOAaM 00yUYeHNS,

coaeprkanie yuaeOHoro npeamera «Pu3nkay» mo rogaM oO0ydueHHA.

[IporpamMma 1o ¢u3MKe HMEET IMPUMEPHBIH XapakTep M MOXKET OBITh
HCTIONIb30BaHa YUUTENAMHU (PU3HKH AJIA COCTABICHHS CBOMX PabOYHX MPOTPaMM.

[TporpamMmMa mo ¢u3MKe HE CKOBBIBACT TBOPUYECKYIO MHHLMATUBY YUUTEIICH 1
MPEAOCTABNIACT BO3MOXKHOCTH IS peau3aliH  Pa3IHYHBIX METOANYECKUX
MOAXOAOB K MPEMOJABaHUIO (PU3HKM Ha YIIIyONEHHOM YPOBHE IPH YCJIOBHH
COXpaHEeHUA 00A3aTEIIBHOM YacTH COAePIKaHuA Kypca.



®dusznka kak Hayka o HauOonee OOLUMX 3aKOHAX MPUPOABL, BHICTYNas B
KAueCTBE YUeOHOTrO MpeaMeETa B MIKOJE, BHOCHT CYILECTBEHHBIN BKIAA B CHCTEMY
3HaHMH 00 okpyxkaromeM Mupe. [1IkoabHbIH Kypc (U3NKH — CHCTEMOOOPa3yIOIIUil
JUTA €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, MOCKOIBKY (PU3UYECCKHE 3AKOHBI
JeKAT B OCHOBE MPOLECCOB M ABICHUH, H3YYaeMBIX XHMUEH, Ouosorueii,
duszmyeckoii reorpadpueli uW  acTpoHoMuen. Hcmonp3oBaHHE M AKTMBHOE
NPUMEHEHHE (U3NMUECKUX 3HAHHI OMpeAcnuno xapaktep u OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHONOTUN B cdepe SHEPreTHKH, TPAHCIOPTa, OCBOCHMS
KOCMOCA, MOJYYCHHs] HOBBIX MATCPHATIOB ¢ 3aJaHHBIMH CBOWCTBaMH. M3ydeHue
$U3MKA BHOCUT OCHOBHOW BKIag B (OPMHPOBAHHE E€CTECTBEHHO-HAYYHOM
KapTHUHBI MHpa oOyyarolierocs, B (JOPMHPOBAHHE YMEHHI TPUMEHATH HAYYHBII
METO/] MO3HAHUS MPH BHITIOJIHEHUH HMH YY€OHBIX HCCETOBAHMIA,

B ocHOBY kypca (pM3HKH Ha YPOBHE CPEAHETO OOIIEro 00pa30BaHus NONIOKEH
pAn uAeH, KOTOPbIE MOKHO PACCMATPUBATh KAK MPUHIIMIBL €10 MOCTPOCHHAL.

Hoen uenocmmocmu. B COOTBETCTBHM € HEH KypC SABIACTCA JIOTHYECKH
3aBEPIIEHHBIM, OH COACPKUT MaTePHAJl U3 BCEX PAa3AEnoB (PM3WKH, BKIIIOYACT KaK
BOIMPOCH KJIACCUYECKOMN, TAK M COBPEMEHHOH (PU3UKM.

Hoen 2enepanusayuu. B COOTBETCTBHMH ¢ HEH marepuan Kypca (U3NKH
oObeOMHEH BOKpYr (um3nueckux Teopuid. Beaymmm B Kypce  sBIAETCS
(opMHpPOBAHHE MPEACTABACHUN O CTPYKTYPHBIX VPOBHIX MAaTCPHH, BEIIESCTBE W
IoJie.

Hoea cymanumapusauuu. EE peanuzalud npeAnosiaracT HCMIONB30BAHHE
TYMAHUTAPHOTO MOTEHIMANA (PU3HUECKOll HAyKH, OCMBICTICHHE CBA3HM pPa3sBHTHSA
¢uzukn ¢ paspuTHEM oOIIECTBA, a TaKKe ¢ MHPOBO33PEHYECKUMI,
HPABCTBECHHBIMH U 3KOJIOTHUCCKAMHE TPOOIEMamMH.

Hoesn npuxnaonoii nanpaeaenrocmu. Kype usukn yrinyOnéHHOTO YPOBHSA
MPEANnONaracT 3HAKOMCTBO ¢ LIHPOKUM KPYTOM TEXHHUYECKHUX M TEXHOJIOTUYECKUX
MPWIOKEHUI W3YYEHHBIX TEOPHi W 3akoHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YPOBHE OOLMX MPEACTABNACHUI W COBPEMEHHBIC TEXHHYECKHE YCTPOHCTBA, H
TEXHOJIOTHH.

Hoen 3Ixonozusayuu peanusyerca MOCPEACTBOM BBEACHHSA 3EMEHTOB
CONEPKAHMSA, TMOCBAIMEHHBIX HKOJOTMYECKHM MpoOieMaM  COBPEMEHHOCTH,
KOTOPBIE CBA3aHBI ¢ PA3BUTHEM TEXHHUKH W TEXHOJOTHM, a Takoke OOCYXIEHHS
nmpoGieM PalHOHATBHOTO TPHUPOACTIONE30BAHHS M SKOJIOTHYECKOH 6€30MacHOCTH.

OCBOEHHE COAEP)KAHUA TPOTPaMMBbl N0 (PM3UKE AOIKHO OBITH MOCTPOECHO HA
MPUHLIHIAX CHCTEMHO-ACATEIIBHOCTHOTO moaxoga. Ansd GU3HKH peanu3aums STHX
MPUHLHIIOB 6a3upyeTcs HA UCIIONB30BAHUH CaMOCTOATEIBHOTO IKCIIEPIMEHTa Kak
MOCTOSIHHO AciicTByIomero ¢gaxkropa yuyebHoro mpouecca. Hnda yrny6néHHOro
YPOBHA — 5TO CHCTEMA CaMOCTOATENBHOTO YYEHHYECKOro OSKCIICPUMEHTA,



BKJTIOYAKIIET0 (PPOHTANBHBIE YYCHWYECKHE OIBITHL NPU H3YYEHHUH HOBOTO
Marepuana, radoparopHele paboTel B pabOTHl MpakTHKyMa. IIpH 3TOM BO3MOXKHEL
aga cmocofa peanusauMH  (U3MYECKOr0 MpakTHUKyMa. B nepsBoM ciydae
MPaKTUKyM NpoBOAUTCA JUOO B koHIE 10 u 11 knacco, mudo mocne mepsoro u
BTOPOrO TMOJYroJAuii B KaXAOM M3 3THX KiaccoB. Btopoil cmocod — 310
HHTErpaus paldoT NpakTUKyMa B CHCTEMY JIabopaTOpHBIX padoT, KOTOpBIC
MPOBOOATCA B Mpouecce H3ydeHWsA pazaena (temel). Ilpm >1OoM mog paboramm
MPaKTHKYMa MOHHUMAETCSl CaMOCTOATENBHOE HCCICIOBAHUE, KOTOPOES MPOBOAUTCS
0 PYKOBOJACTBY CBEPHYTOTO, 0000IIEHHOTO BHAA 0€3 MOIIaroBoi HHCTPYKLIMH.

B mporpamMe o (u3MKEe CHUCTEMa YYCHHYECKOIO SKCIECPHUMEHTA,
1a0opaToOpHBIX paloT U MpakTUKyMa NpeACTaBlIeHa €AMHBIM MmepevHeM. Bribop
TEMaTHKN Ui 3THX BHJOB YUYEHMUYECKHUX MPAKTHYECKUX PabOT OCYIIECTBIAETCS
YYaCTHUKAMH 00Pa30BaTEIBHOIO MPOLECCa HCXO0A H3 0COOEHHOCTEH NIOYPOUYHOTO
[UIAHHPOBAaHHA U OCHaIleHHs KkaOuHera ¢usuxu. IIpu aTtoM obecneunBaeTcs
oBNaacHue OOYyYalOMMMHCA YMCHUAMH TPOBOOUTH MPAMBIE M KOCBCHHBIC
H3MEPCHUA, UCCICAOBAHUA 3aBHCUMOCTEH (PHU3MUECKUX BENMYMH W MMOCTAHOBKY
OTIBITOB IO TIPOBEPKE MPEATIOKEHHBIX TUTIOTES.

Bonplnoe BHHUMAHUE YACTACTCS PELICHUIO PAcUéTHBIX M KAYECCTBEHHBIX
3agad. [Ipu 3TOM And pacuéTHBIX 3a4a9 NPUOPUTETOM SABIAIOTCA 3aJa4d C SIBHO
3a/laHHOM W HEABHO 3aJaHHOH (U3MYECKON MOAENEI0, MO3BOMAIONINE NPHMEHSTh
M3YYECHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOrO pasaena Kypca, Tak H
UHTErPUPYS MPUMEHEHHE 3HAHWI M3 pa3HBIX pa3acnoB. [l KaYeCTBEHHBIX 3a71a4
MPUOPUTETOM ABIAKOTCA 3a/laHUA HAa OOBACHEHHE/MPEACKa3aHHE NPOTEKaHWUS
($U3MYECKNX ABJICHWI W MPOLIECCOB B OKPY>KAMOIIEH >Ku3HH, TPeOyromue BHOOpa
du3HveCKOit MOAENH Ui CHTYALMH TPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cooreerctBuu ¢ TpeboBanmsamu PIOC COO Kk marepHambHO-
TEXHHYECKOMY OO0ECIEUeHHI0 yueOHOro mpouecca Kype U3k yriayOIeHHOro
YPOBHS HA YPOBHE CPEAHET0 00Mmero o0pa3oBaHus JOIDKEH U3YYaThCA B YCIIOBHSX
MpeaAMETHOro KaOuHeTa. B kaOmHeTe (PM3HMKH AOMKHO OBITH HEOOXOAUMOE
TabopaTtopHOe O0OpYNOBaHWE Ui BHIONHEHHA YKA3aHHBIX B IMPOTPaMME IO
¢bu3uKe YUECHHUYECKUX OMBITOB, JIAOOPATOPHBIX PaboT U padoT MpakTHKyMa, a
TAKOKE AEMOHCTPALIMOHHOE 000PYIOBAHHE,

JIeMOHCTpalMoHHOe  00Opy/AOBaHUE (POPMHUPYETCA B COOTBETCTBHH C
MPUHLMIIOM MHHHMATBHOM  JOCTAaTOYHOCTH ¥ 00ECNEYMBACT TOCTAHOBKY
MEPEUNCICHHBIX B MpOorpaMMme TNo (PU3HKe KIFOUEBBIX JIEMOHCTpaluit is
HCCNCAOBAHUA  HM3YYA€MBIX SBJICHHMH M TPOLECCOB, OMIHPHUYECKUX H
$yHIAMEHTANBHBIX 3aKOHOB, HX TEXHHYECKUX MPUMEHEHHUI.

JlabGopaTopHoe 000pyAOBaHME AJid YUYEHMUYECKMX TIPaKTHUYECKHX padoT
dbopMupyeTCAs B BHIAEC TEMAaTHUYCCKHUX KOMIUIEKTOB M OOCCIICUHBACTCA B PacuéTe



OJHOTO KOMIUIEKTa Ha JBYX oOydaronmxcsa. TeMarhvyeckHe KOMIUIEKTHI
Ta0opaToOpHOTO OOOPYMOBAHUSA MAOJDKHBI OBITH MOCTPOEHBI HA KOMILIEKCHOM
HCTIOJIb30BAHUM AHAJIOTOBBIX M IU(PPOBEIX NPUOOPOB, a TAKKE KOMIBIOTEPHBIX
M3MEPUTENIEHBIX CUCTEM B BUJE LU(POBBIX Ta00paTOpHii.

OCHOBHBIMH IEJIIMH N3yUYeHUs PU3UKH B 001IeM 00pa3oBaHUU ABJIAIOTCS;

dopMUpOBaHHE HHTEpPECA W CTPEMIICHHA OOY4YalOIIMXCd K HAyYHOMY
H3YYCHUIO MPHPOABI, Pa3BUTHEC WX HMHTCIUICKTYANBHBIX M TBOPYECKHX
CIIOCOOHOCTEII;

Pa3BUTHE MPEACTABICHUII O HAYYHOM METOJE TO3HAHUA U (POpMHpOBAHHE
HCCIEA0BATENBCKOTO OTHOLICHUA K OKPYKAIOLIUM ABICHUAM;

(popMUpPOBaHHE HAYYHOrO MHPOBO33PEHHSA KaK Pe3ysbTara H3YUYEHHs OCHOB
CTPOCHHUS MaTePUH H (PyHIAMEHTATBHBIX 3aKOHOB (PH3HKH,

(opMUpOBaHUE YMEHHIL OOBIACHATH ABJIEHHS C UCTIONB30BAHUEM (PHU3HUECKHX
3HAHHH U HAYYHBIX TOKA3aTEIIbCTR,

GopMUPOBaHHE TPCACTABICHHH O ponv QH3WKH A7 PAa3BUTUS APYTHX
€CTECTBCHHBIX HAYK, TCXHUKH M TEXHOJIOTHIA,

pa3BUTHE  TPCIOCTABICHHH O  BO3MOXHBIX  cepax  Oyayiueit
Mpo(eCCHOHANBHON AEATENIBHOCTH, CBA3AHHBIX € (H3MKOH, MNOArOTOBKA K
OATBHEHIIEMY OOYYIECHHUIO B 3TOM HAIIPABJICHUH.

JIoCTIOKEHHE 3TUX LeNeil 00ecIeYnBaeTCs PEIICHHEM CIEAYIOIUX 3a1a4 B
MPOLIECCE U3YYECHHUA Kypca (PU3UKU HA YPOBHE CPEAHETO 00MIEro 00pa30BaHuUsL:

NpHOOPETEHHE CUCTEMBI 3HaHHIL 00 OOIMX (PU3HUECKHX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHAX,  BKIIOYAasd  MEXAHUKY,  MOJEKYIApHYO  (usuky,
3MEKTPOAMHAMHKY, KBAHTOBYIO (PM3HKY H JIEMEHTHI aCTPOPH3HKH;

(GOpPMUPOBAHHE YMEHHH MPUMEHATH TCOPETUYCCKUE 3HAHUA s O0BACHCHUA
GHU3HYECKUX ABJICHUN B NPUPOJEC M AN TIPHHATHS TNPAKTUYCCKUX DPELICHHH B
[IOBCEAHCBHOM JKHU3HH,

OCBOCHHE CIIOCOOOB pEHICHWS Ppa3NH4YHBIX 3aJa4 ¢ ABHO 3aJaHHON
(GU3MYECKON MOAETBIO, 3a/a4, MOAPAa3yMEBAKLUIMX CAMOCTOATENBHOE CO3/aHHE
($u3MYECKON MOJENN, AACKBATHOH VCJIOBHAM 3aJa4yd, B TOM YHCIE 3aAad
HHXXEHEPHOTO XapakTepa,

NOHUMaHHe (U3UYECKUX OCHOB M TPUHIMMIOB JACHCTBHA TEXHHYECKHX
YCTPOMCTB M TEXHOJIOTHYECKHX [IPOLIECCOB, HX BIHSAHUA Ha OKPYXKAKILYEO Cpeay,

OBNIQICHUE METOJAMH CaMOCTOATENBHOTO I[UIAHHPOBAHWS M TPOBEACHUSA
¢U3MYECKUX OSKCIECPUMEHTOB, aHaIM3a W HHTEpOpeTalud HHpOpMalMHy,
OTIpEAENEeHUSA JOCTOBEPHOCTH MONYYESHHOIO Pe3yJIbTata,;

CO3JAHWE YCIOBHM AJIs PA3BUTHA YMECHHH TNPOCKTHO-HCCIEIOBATENLCKONM,
TBOPUYECKON AEITENBHOCTH,



Pa3BHTHE HHTEpeCa K cepaM MpoPeCCHOHANBHON NEATENBHOCTH, CBA3aHHOIA
¢ (PU3HUKOII.

B cooteercteuu ¢ TpedoBaHuamu OI'OC COO yrnyOnéHHbIil ypOBEHb
u3y4eHus y4yeOHoro mnpeaMera «®PusMka» HA YPOBHE CPEAHETO OOILIEro
o0Opa3oBaHus BhIOMpacTCs OOYYAOIIUMUCA, IUIAHUPYIOIUMH TPOJOKEHHUE
00pa30oBaHuA N0 CHEUHATBHOCTAM (PH3UKO-TEXHHYECKOTO IPodus.

Ha n3yuenue pusuku (yrnyOneéHHBIH yPOBEHb) HA YPOBHE CPEAHErO 00MIETO
obpazoBanus orBogutca 340 yacos: B 10 kimacce — 170 gacoB (5 4yacoB B HEAETIO),
B 11 xmacce — 170 yacoB (5 4acoB B HEAEMIO).

[Ipeanaraemelii B mporpamMMe Mo (PH3MKEe MNEpEUYeHb JIAOOPATOPHBIX H
MPaKTUYECKUX PadoT SBIAETCS PEKOMEHIOBAHHBIM, YYUTEIh AEMAET BHIOOP
MpOBEACHHUS JIA0OPAaTOPHBIX padOT M OMBITOB ¢ YYETOM HHAMBHAYAJIBHBIX
0COOEHHOCTEIH 00y YatOMXCHL.



COIAEPXAHUE OBYYEHHUA
10 KITACC

Paznen 1. HayuHblii MeTOA MO3HAHHSA NPHPOABL.

®n3uka — QpyHaaMeHTaNIbHAA HayKa O npupoac. HayyHelil METOA MO3HAHUA U
METOIBI HCCIICAOBAHHS (PU3NIECCKUX ABICHHA.

DOKCIEPHMEHT M TEOpUA B Mpouccce No3HaHuA npupoasl. HabmoaeHue u
3KCTIEPUMEHT B (PU3HKE.

CmocoObl M3MEpeHNS (PU3NMYECKUX BEIMYMH (QHAJIOTOBHIE M LU(POBHIE
U3MEPUTENIEHBIE TPUOOPHL, KOMOBIOTEPHBIE JATYUKOBBIE CUCTEMBI ).

[TorpeiiHOCTH  U3MepeHHH  (pu3nvecKkuX BenHYMH  (a0ComrpoTHas U
OTHOCHTENBHAA ).

MogenupoBanue GU3NYECKUX SABICHUN U MPOLECCOB (MaTePUANBHAA TOYKA,
abcomoTHO TBEPOOE TENO, MACANBbHAS JKUAKOCTb, HACANBHBIA Ta3, TOUYCYHBIM
3apan). I'mnoreza. Guznyueckuii 3aK0H, FPAHHLIBI €0 MPUMEHHMOCTH. DH3HYecKas
TEOPHS.

Pone u Mecro ¢usukn B (GOpMHUPOBAHUM COBPEMEHHOH HAyYHOH KAPTHHBI
MHpa, B MPAKTHYECKON AEATEIbHOCTH JIIOAEH.

Yuenuueckuit 3xcnepumenm, rabopamoprvie padomvl, NPAKMUKYM.

W3mepeHne cUaBl TOKA MW HANPsDKEHUS B LEMH MOCTOSHHOTO TOKa MpH
MMOMOIIH AHAJIOTOBBIX ¥ IN(POBBIX U3MEPUTENBHBIX PHOOPOB.

3HakoMCTBO ¢ uHdpoBoii adoparopucit no ¢usuke. IIpuMepsl H3MEPEHUA
GU3HICCKUX BEJTHYUH MMPH MOMOLIH KOMIBIOTEPHBIX JATYHKOB.

Paznen 2. MexaHHKa.

Tema 1. Kunemamuxa.

Mexaunueckoe ABIKEHHE. OTHOCHTEIBPHOCTE MEXAHUYECKOTO JBHXKEHHSL.
CucreMa oTCHéTA.

[Tpsamas u oOpaTHas 3a1a4u MEXaHUKH.

Paanyc-BeKTOp MaTepHaTbHONM TOYKH, €r0 NPOCKIMH HA OCH CHUCTEMBI
KOOpIUHAT. TpaeKkTopus.

[lepemelneHne, CKOPOCTh (CpeaHAA CKOPOCTb, MIHOBEHHAs CKOPOCTH) H
YCKOPEHHE MATEPUATBHOW TOYKH, WX IMPOCKUMH HA OCH CHCTEMBI KOOPAMHAT.
CnokeHHE MEePEMELICHNIT H CIIOKEHHE CKOPOCTEH.

PaBHOMEPHOE ¥ PABHOYCKOPEHHOES MPAMOJHMHEHHOE ABMKCHUE. 3aBUCHMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUA H MYTH MAaTCPUATBHON TOYKH OT BPEMCHHU H HX
rpaduKu.

Cpoboanoe maacHue. YcKopeHue cBOOOAHOrO maacHHs. JBHXKEHHE TeEna,
OpOIMICHHOr0 NOJA YIVIOM K TOPH30HTY. 3aBUCHMOCTH KOOPAWHAT, CKOPOCTH H
YCKOPEHUSA MaT€PHAIBHON TOYKH OT BPEMEHH U HX IpadiKul.



KpuponuneitHoe  aBKeHHE. [IBIDKEHHE  MAT€pUANTBHOH TOYKH 10
OKPY’KHOCTH. YTnoBas M JHHEHHas ckopocTh. Ilepuon u yactoTa o0paiieHus.
I{eHTpOCTPEMUTENBHOE (HOPMANIBHOE), KACaTENbHOE (TAHIEHIUANBHOE) U MTOJHOE
YCKOPEHUE MAaTepHAIBbHON TOUKH.

TexHuueckue yCTpoHCTBA M TEXHOIOTMYECKHE TPOLIECCHL CIUAOMETP,
OBWKCHHE CHAPAJOB, LCHHBIC, INCCTEPEHYATBIC M PEMEHHBIC TIEPEIadH,
CKOPOCTHBIC TU(PTEL.

Hemoncmpanuu,

Mogens cucTemMbl OTCYETA, WLTIOCTPALHS KHHEMATUYCCKUX XapPaKTEPUCTHK
JOBVKCHHS.

Croco0s! UCCIeN0BAHUS IBHXKECHUH,

HnmocTpanys npeaenbHoro nNepexoja i H3MepPEeHHe MTHOBEHHOH CKOPOCTH.

[IpeoOpa3zoBaHue ABHXKECHUH ¢ HCTIONB30BAHHEM MEXAHH3MOB,

[lageHue Ten B BO3AYXE U B Pa3peKCHHOM NPOCTPAHCTBE.

HaGniogenue aBuxeHMs Tena, OPOLICHHOTO MOA YIVIOM K TOPU3OHTY H
TOPHU3OHTAIBHO.

Hanpaenieane CKOpOCTH MTPH ABUKECHHUH IO OKPY>KHOCTH.

[IpeoGpazoBanue yriioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHHE MyTEH, TPacKTOpUi, CKOPOCTEH ABIKEHHS OOHOTO M TOTO JKE
TeJ1a B Pa3HBIX CHCTEMaX OTCYETA.

Vuenuueckuii 3xcnepumenm, rabopamopusie padonist, RPAKIMUKYM.

W3yueHne HEPaBHOMEPHOTO JBIXKEHHUA C LEABK) OMPEACICHUS MTHOBEHHOIA
CKOPOCTH.

W3MepeHne yCKOpeHUs MpU NMPIMOJIHHEHHOM PaBHOYCKOPEHHOM ABHXKEHUH
10 HAKIIOHHOM IUIOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHH [IPH PAaBHOYCKOPEHHOM
IOBUKCHHH.

M3MepeHne  yCKOpeHHsA ~ cBOOOAHOrO  mMageHWs  (PEKOMEHIOBAHO
HCTIONB30BaHHE U(PPOBOIi TabopaTopy).

W3yyeHne JABMXKEHHSA Tena, OpOIIEHHOro TOpH30HTanbHO. IIpoBepka
TUTOTE3bl O TPAMON TPONOPIMOHANBHOH 3aBHCHMOCTH MEXKAY AATbHOCTHEO
MOJIETA H HAYAJIBHOH CKOPOCTHIO TEA.

N3yueHne MABHXKEHHSA TeNa MO OKPYXKHOCTH € MOCTOSAHHOH MO MOIYIEO
CKOPOCTBIO.

HccnenopaHne 3aBHCUMOCTH MEpHOAA OOpalIeHHs KOHHYECKOTO MAasTHHKA
OT €r0 apaMeTpPOB.

Tema 2. Junamuxa.



Ilepserii 3akoH HerooroHa. HHeprmaneHsie cHcTeMbl OTcuéTa. IIpHHIMM
OTHOCUTENRHOCTH [anuned. HewmHepruaneHble CHCTEMBI OTCYETA (ONPEIEIICHHE,
IIPUMEPE ).

Macca tena. Cuna. [TpUHIMN CyNEPMO3UIAHN CHII.

Bropotii 3akoH HelOTOHA /U1 MaTepHAIBHOM TOYKH.

Tpernii 3aKk0H He10TOHA A1 MATEPHAIBHBIX TOYEK.

3aKOH BCEMHPHOTO TATOTCHUSA. OKBUBAJICHTHOCTH [PABUTALMOHHON H
HHEPTHON MACCHI.

Cuna TDKECTH. 3aBUCHMOCTh YCKOPEHHS CBOOOTHOTO MAACHHS OT BBICOTEHI
HAJ [OBEPXHOCTBIO IUIAHETEI WU OT reorpa@uueckoi I1MpOTHL. JIBHXKEHHE
HEOECHBIX TEN ¥ UX CIYTHUKOB. 3akoHHl Kemepa. [lepBas kocMHYECKasd CKOPOCTB.

Cuna ynpyroctd. 3akoH I'yka. Bec Tema. Bec Tema, aBmkymeroca ¢
YCKOPEHHEM.

Cuna tpenus. Cyxoe TpeHue. Cuna TpeHHs CKOJBKEHHS M CWIA TPEHMA
nokod. Koapduument tpenus. Cuna COMPOTUBICHHS NPH ABIDKCHHMH TEila B
KHIKOCTH WIH rase, €€ 3aBUCUMOCTB OT CKOPOCTH OTHOCUTENBHOTO ABHYKCHHAL.

Haepnenue. ['mapocrarnyeckoe gapieHue. Cuna ApxuMea.

TexHnueckue yCTpPONCTBA M TEXHONOTHYECKHE MMPOLECCH ITOAMUITHUKHY,
IBWKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

femoncmpanuu.

Halnronenue nBuKEeHUS T B MHEPLUANBHBIX M HEHHEPLUHAIBHBIX CHCTEMaX
OTCUETA.

[TpHHLAI OTHOCHTEIEHOCTH.

KayeHue ABYX WLWIMHAPOB WM IIAPOB Pa3HOH Macchl ¢ OJUHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPLMATIBHOH CUCTEMBI OTCYETA.

CpaBHeHHE  PAaBHOOCHCTBYIOIUEH  MPHIOKCHHBIX K Ty CHI €
[IPOU3BEICHUEM MACCHI TEIA HA €0 YCKOPEHUE B HHEPLUHAJIBHON CHCTEME OTCYETA.

PaBeHCTBO CHIT, BOSHUKAKOLIMX B PE3YIIBTATE B3AUMOACHCTBUA TEIL

M3MepeHne Mace o B3auMOEHCTBHIO.

HeecoMOoCTs.

Bec Tena npu yCKOPEHHOM MOABEME U MAICHUH,

[{eHTpoOEKHBIE MEXAHHU3MBI,

CpaBHEHHUE CU TPEHUS MOKOS, KAYCHHS U CKONBKCHUS.

Yuenuueckuit 3xcnepumenm, nabopamopvie padomvl, NPAKMUKYM.

H3MepeHne paBHOASHCTBYIOIIEH CHUI TIPH ABHXKEHUHM OpyCcKa MO HAKJIOHHOM
IUIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCUMOCTH BPEMCHW IBWKECHHSA Opycka o
HAKJIOHHOH TJIOCKOCTH Ha 3aJaHHOE PACCTOSHHE OT €r0 MACCHI.



HccnenosaHue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAKIIMX B MPYKUHE H
pe3UHOBOM 00pasLe, 0T UX Ae(OpMAaLHH.

W3y4eHne NBUKEHHUS CUCTEMBI TEJN, CBA3AHHBIX HUTHIO, NEPEKUHYTOH depes
nerkuii OoK.

WzmepeHne k03 PUIMEHTa TPEHUA MO BENMYUHE YINIOBOr0 Ko3(puiueHTa
3aBucuMOoCcTH Fp(N).

HccnenoBanue OBMKEHHs OpycKa MO HAKIOHHON TUIOCKOCTH € MEPEMEHHBIM
KO3 PULIHEHTOM TPEHUA.

W3y4eHne ABIKCHUA IT'Py3a HA BALy C TPCHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomoTHO TBEpAOe Teno. IlocTymarenbHOS W BpallATENIBHOE JABHKECHHE
TBEPAOTO Tena. MOMEHT CWIBl OTHOCUTENBHO OCH BpalleHHs. [Ineyo Cumel
CnoxxeHue cun, MPUIOKEHHBIX K TBEPAOMY Teny. LIeHTp TaKecTH Tena.

YCoBHs paBHOBECHS TBEPAOTO TENA.

YcroliunBoe, HeYCTOMUHBOE, 6€3pa3IHyHOe PABHOBECHE.

TexHUYeCKne YCTPONCTBA H TEXHOJIOTHYECKHE TPOLIECCH KPOHIOTEHH,
CTPOMTENBHBIN KPaH, PEIIETYATHIE KOHCTPYKLH.

femoncmpanuiu.

YCnoBUA PABHOBECHA.

Busbl paBHOBECHS.

Vuenuueckuii 3xcnepumenm, rabopamopusie padonist, RPAKIMUKYM.

Hccnenosanue yCIOBUH paBHOBECHS TBEPAOrO Tena, HUMEIOLIETO OCh
BPALCHHS.

KoHcTpynpoBaHHe KpPOHIUTEHHOB U PaCYET CHIT YIIPYTOCTH.

H3ydeHne yCcTORYUBOCTH TBEPAOTO TENA, UMEOLIETO IUIOMAAE OMOPHL.

Tema 4. 3axonvl coxpanenun ¢ Mexanuxe.

HIMITyIbC MAaTEPHAIIBHON TOYKH, CUCTEMBI MAaTEPHANBHBIX TOUYEK. LienTp mace
CHCTEMBI MATEPHANIBHBIX TOYEK. Teopema 0 ABHIKEHUH LICHTPA Mace.

My k¢ CUIIBL U H3MEHEHHE UMITYJILCA TENA.

3aK0H COXPaHEHHS UMIYJIBCA.

PeakTHBHOE IBHXKCHUE,

MOMEHT uMMyasca MaTepHaJbHONH TOUYKH. [IpeAcTaBNCHHE O COXPAHCHUHU
MOMEHTA UMIMYJIbCA B LICHTPAJIBHBIX TOJIAX.

PaGota cunpl HA MajJOM M HA KOHEYHOM mepeMereHuu. [ padudeckoe
MPEACTABICHUE PabOThI CHJIBL.

MOLIHOCTE CHJIBL

KuHeTHYeCcKas >HEprus MarepHalbHOH TOUkH. Teopema 00 H3MEHEHMH
KHHETHYCCKON SHEPTUH MATCPHAIBHON TOUKH.



[loTeHUHANBHBIE M HEMOTCHLUMANBHBIE CHIIBL. [IOTEHLIManbHAs SHEPTUd.
[ToreHmaneHas >Heprud ynpyro AcepopMHpPOBAHHOH NpykuHHL. [loTeHIManbHAg
3HEPrHs Tejla B OJHOPOJHOM [PABUTALMOHHOM moje. IloTeHIuanbHas 3HEPrus
TeJ1a B TPABUTALMOHHOM II0JI€ OJHOPOJHOTO [apa (BHYTPH M BHE 1napa). Bropas
KOCMHYECKAA CKOPOCTD. TPeThst KOCMHYECKAst CKOPOCTE.

Ces3p pabOTBl HEMOTCHUHAIBHBIX CHJI ¢ W3MCHCHHEM MCEXaHWYECKOM
SHEPTUH CHCTEMBI TEN. 3aKOH COXPAHEHUA MEXAHUYECCKOH SHEPTHH.

YIpyrue u Heynpyrue CTOJIKHOBEHUA.

YpaBaeHue bepHym A WOCATBHON JKMAKOCTH KAk CICACTBHE 3aKOHA
COXPAHEHUA MEXAHNYECKON SHEPIHMU.

TeXHUYECKHE YCTPOHCTBA U TEXHOJOTHYECKUE MPOLIECCH. IBIDKEHHE PaKeT,
BOAOMET, KOMEP, MNPYXHHHBIA NHCTONET, THPOCKOM, (UIrypHOE KaTaHHEe Ha
KOHBKAX.

Hemoncmpauuu.

3aKOH COXPaHCHUA UMITYJIBCA.

PeakTuBHOE ABH)KECHHE.

H3mepeHne MOLIHOCTY CHITBI.

MI3MeHeHHne SHEPruy TEa MPH COBEPLICHUN PabOTHL.

B3avMHBIE MPEBPALICHUA KWHETHYECKONM M TOTCHUHAIBHOW JHEPIWHA IpU
NEHCTBUN HA TENO CHIBI TAXKECTHU U CUIBL YIIPYTOCTH.

CoxpaHEeHHE 3HEPrUH NPH CBOOOTHOM MAJCHUM.

Yuenuueckuit 3xcnepumenm, rabopamoprvie padomvl, NPAKMUKYM.

M3MepeHne HMIYJIBCa Tena o0 TOPMO3HOMY MYTH.

V3MepeHHe CUNIBL TACH, CKOPOCTH MOJEIH 3JEKTPOMOOWIA U MOIHOCTH
CIUIBI TATH.

CpaBHEHHE H3MEHEHNS HMITYJIbCA TEA ¢ UMITYJIbCOM CHIIBL.

Hcenenopanne coXpaHeHud UMIYJIBCA TPH YIIPYTOM B3aUMOACHCTBUH.

H3mepeHne KUHETHYECKON SJHEPIUHU TENA 110 TOPMO3HOMY Iy TH.

CpaBHEHHE U3MEHEHUs NMOTCHUMAIBHON 3HEPIHH NIPYXXKUHBI ¢ pabOTOH CHITHI
TPEHUS.

OnpenencHue paboTHl CHIBI TPEHUA MPH IBHKCHHW TeNa MO HAKJIOHHOIM
IUIOCKOCTH.

Paszaen 3. MosekyasipHasi pr3HKa H TEPMOAHHAMHKA.

Tema 1. OcrHoest MONECKYIAPHO-KUHEMUYECKOI meopuu.

OCHOBHBIE MONOXKEHUS MONEKYJSIpHO-KUHeTHYeckoi Teopuu (MKT), ux
onbiTHOe oOocHOoBaHue. [udp@y3uis. DbpoyHoBckoe aBWKECHHME. XapakTep
IBWKCHUA M B3aHUMOACHCTBHA YACTHL, BemecTBa. MOAECIHM CTPOCHUA TIa3oB,
KHAKOCTECH U TBEPABIX TEN U OOBACHCHHE CBOWCTB BEILICCTBA HAa OCHOBE 3THX



Mozaened. Macca W pasmepel Monekyn (atomMoB). KomuuecTBO BELIECTBA.
IToctogHHas ABoraapo.

Temmosoe paHOBecHe. Temmeparypa H ¢nocoOwl €€ uzMepenud. [llkana
Temneparyp Llenecus.

Monens uaeanbHOTO rasza B MOJIEKYIAPHO-KUHETHUECKOH TEOPHUU: YaCTHULIBI
ra3a JBXXYTCA Xa0THYECKH U HE B3AUMOACHCTBYIOT APYT C APYTOM.

["a3oBBIc 3aKOHBIL. YpaBHeHHEe MenpaeneeBa—Knaneiipona. AOcComoTHAA
Temneparypa (mkana remneparyp Keneeuna). 3akon Jansrona. M3omnpoueccel B
HACATBHOM Ta3¢ ¢ [OCTOSHHBIM KOJNHYECTBOM BewwecTBa. [ 'paduueckoe
MPEACTABIICHUE H3OMPOLECCOB. H30TEPMA, N30X0pa, n3odapa.

Cesi3b  MEXKIYy JAaBJICHHEM H  CpeAHEH  KHHETHYECKOH  3Heprueit
MOCTYNATENBHOTO TEIUIOBOTO JBUKECHUA MOJIEKYJI HACABHOTO rasa (OCHOBHOE
YPaBHEHHUE MOJIEKYNAPHO-KUHETUYECKOH TEOPHUH HICAIBHOTO rasa).

Ces3b a0CONKOTHOMN TeMIEpaTy Pl TEPMOIUHAMHYECKOH CUCTEMBL CO CPEAHEI
KUHETHYCCKON SHEPTUCH MOCTYMATENILHOTO TEIUVIOBOIO ABWKECHUA €€ YaCTHLL.

TeXHUYEeCKHEe YCTPOWCTBA W TEXHONOTHYECKUE TPOLIECCH TEPMOMETP,
OapoMeTp, MONy4YCHNE HAHOMATEPHATIOB.

femoncmpanuiu.

Mogenyu ABUKEHHS YACTHL, BEILECTBA.

Monens OpOYHOBCKOTO ABHKEHHUS.

Bueoponuk ¢ 3aMuchI0 peaTbHOTO OPOYHOBCKOTO NBHKEHHUS.

Judpdysns KuaKocTeii.

Monens oneita IlItepHa.

[ IpUTsSLKEHHE MOJIEKYII.

Mogenu KpuCTAUTNYECKIX PELIETOK.

HabnrogeHue u nccneaoBaHne U30mpoLeccoB.

Vuenuueckuii 3xcnepumenm, nadopamoprnsie padonivt, RPAKIMUKPM.

HccnenoBanue mpouecca yCTAHOBICHHS TEIUIOBOIO PABHOBECHA IIPH
TEIUIOOOMEHE MEXKY ropsAYeii B X0N0AHOH BOIOH.

M3y4eHHe H30TEPMHUECKOTO IMpoLecca (PEKOMEHIOBAHO UCIOIb30BaHHE
uugpoeoii nabopaTopu).

M3yueHne H30XOPHOTO MpoLecca.

W3yuyeHnne n3o0apHOro nporecca.

[IpoBepka ypaBHEHUA COCTOSAHMA.

Tema 2. Tepmoounamuxa. Tennoevte Maruunol.

Tepmomnunamuueckas (T[]) cucrema. 3amaHue BHEIIHHX YCIOBHI OIS
TEPMOAMHAMHUYECCKON CUCTEMEL. BHEIIHUE W BHYTPEHHUE MMapameTpel. IlapaMeTprl
TEPMOAMHAMUYCCKON CUCTEMBI KaK CPEOHHE 3HAYCHHA BEIHYMH, OMUCHIBAIOMIMX
€€ COCTOAHME HA MHKPOCKOIIHYECKOM YPOBHE.



Hynesoe Hawamo TtepMoauHamMukd. CaMONpPOU3BONBHAA — pellakcalus
TEPMOJAUHAMHYECKOH CUCTEMBI K TEMIOBOMY PABHOBECHIO.

Monens ueanpHOTO rasa B TEPMOJUHAMUKE — CHCTEMA YpaBHEHHIL:
ypaBHeHHEe MeHaenceBa—KnanelipoHa U BBHIpaXEHHE /sl BHYTPEHHEH SHEPTHH.
YCnoBus NPUMEHUMOCTH TOH MOJENN: HU3Kasg KOHLEHTpALHA YacTHUILl, BBICOKHE
TeMIEPaTypel. BeIpakeHue Aid BHYTPEHHEH SHEPIUM OJHOATOMHOTO MACAIBHOTO
rasa.

KBa3uCTaTHYECKUE H HECTATHYECKUE TPOLIECCHI.

OnemenTtapHad pabota B TepMOAMHAMHKE. Beaucnenne paboTsl mo rpaduky
mpouecca Ha pV-guarpaMmme.

Temmonepenaya Kak  Cnoco0  M3MEHEHHMS  BHYTPEHHEH — B>Hepruu
TEPMOAMHAMHYECKOH  CcHCTeMBl 0Oe3  coBepiueHHs  paloTel.  KoHBekuus,
TEIUIONPOBOAHOCT, U3y YECHHE.

KonnuectBo TemnoTel. TeEIIOEMKOCTE Tela. YaenbHad M MOMIApHAs
TEIUTOEMKOCTH BELISCTBA. YpaBHeHHE Maiiepa. YaenbHad TEIUIOTa CropaHus
TormuBa. Pacyér konudecTBa TemnmoTel mnpu  Temonepenaye. Ilonstue 06
aguabaTHOM MpPOLIECCe.

[IepBelli 3aKOH TEPMOAWHAMUKA. DBHYTpeHHAd dsHeprus. Kommuectso
TEINOTHl W paboTa KAk  MeEpel H3MCHCHWsA  BHYTPEHHEH  SHEpruu
TEPMOAUHAMHYECKOH CHCTEMBL

BTopoll 3akOH TEpPMOAMHAMUKH JJId pPABHOBECHBIX IPOLIECCOB. YEpe3
3alaHHOE PABHOBECHOE COCTOSHHE TEPMOAMHAMUYECKOH CHCTEMBI TPOXOJUT
€IMHCTBEHHAs aauadara. AOCOMIOTHAS TEMIEpaTypa.

Bropoli 3akOH TEpPMOAMHAMHMKH Ul  HEPABHOBECHBIX  MPOLIECCOB:
HEBO3MOJKHO MEPeHarh TEINIOTY OT 6osiee X0JNOAHOTO Tea K 6oiee HarpeTtoMy 6e3
kommeHcauuu (Knaysuyc). HeobpaTHMOCTE MPUPOIHEIX TIPOLIECCOB.

[IpuHUMNEL AekcTBAA TEIUIOBBIX MamnH. KII/I.

Maxkcumanenoe 3HayeHue KIT. Lnxn Kapno.

JKOJIOTHYECKHE ACMEKTHl HCTIONB30BAHNS TEIUIOBBIX ABUraresiell. Temnosoe
3arpA3HEHUE OKPY KaIOIIEH Cpebl.

TeXHUYECKHE YCTPOMCTBA M TEXHOIOIMUYECKUE TPOLECCHI XOIOAUIBHUK,
KOHAUIIMOHEP, AU3ENTbHBIA M KapOIpaTOpHBIN JBUTATENN, MapoBas TypOUHA,
MOJYYECHHUE CBEPXHU3KUX TEMIEPATyp, YTHIH3AIUS «TEIJIOBBIX» OTXOJOB ¢
HCTIONB30BAHHEM TEITIOBOTO HACOCA, YTHIIM3ALMA OHOOPTaHWYECKOTO TOIUIMBA JJIs
BBIPAOOTKH «TEIIOBOI» U 3NIEKTPOIHEPTHH.

Hemoncmpauuu.

M3MeHeHne TeMneparypel PH aguabaTudeckoM PacIiupPeHHH.

Bo3ayiiHOe OrHUBO.

CpaBHEHHE YACNBHBIX TEIUIOEMKOCTEH BEILIECTB.



Croco0bl U3MEHEHUS! BHYTPEHHEH SHEPrHH.

Hccnenosanue anuadaTHOTO MpoLecca.

KoMIBIOTEPHBIE MOAETH TEIMIOBBIX IBUTATENICH.

Yuenuueckuit 3xcnepumenm, nadopamoprsvie padomst, NPAKmMUKym.

H3MepeHne yaenbHOH TeIOEMKOCTH.

HccnenoBaHue MpOoLEcca OCTHIBAHHS BEILIECTBA.

Hccnenosanne aguabaTHOTO mpouecca.

W3y4eHne B3aUMOCBA3H JHEPTHH MEKMOJICKYIAPHOrO B3aUMOACHCTBHA U
TEMIIEPATYPBI KUTICHUS KUAKOCTEH.

Tema 3. Acpecamusie cocmoanua eewecmea. Pazoevie nepexoosl.

[TapooOpazoBanue u koHAcHcauud. HMcmapeHue u KUMNEHHE. YAenbHAs
TEIUIOTA MapooOpa3OBaHHsL.

HacpilieHHBIE W HEHACHILEHHBIE Mapel. KauecTBeHHas 3aBHCHUMOCTH
IUIOTHOCTH M JABJICHHUS HACHILECHHOTO Napa OT TEMIEPATYPhL, UX HE3aBUCUMOCTD
oT 00BEMA HACBIIEHHOrO Mapa. 3aBUCHMOCTD TEMIIEPATYPhl KUIICHUS OT AABJICHUA
B JKHIKOCTH.

BrnakHOCTh BO3Ayxa. AGCOMIOTHAS H OTHOCHUTENBHAS BIIAXKHOCTE.

Teépooe Teno. Kpucrammmueckue U aMopHbeie Tena. AHU3OTPONHS CBOHCTB
KpucTa/UIoB. IlIaBneHne W KpucTanmmsauus. YAENbHAs TEIUVIOTA IUIABJICHWA.
CyOnumarus.

Jedopmanuu TBEpAOTO Tena. Pactsxkenne n cxxarue. Capur. Moayas FOHra.
[Mpenen ynpyrux aegopMariuii.

Temnopoe paclMpeHue >KUAKOCTENR U TBEPABIX TeN, OOBEMHOE H JIMHEHHOE
pacliMpeHue. AHMapMOHH3M TEIUIOBBIX KOJICOAHUH YacTHUl| BEIIECTBA KaK NpUYHHA
TEIUIOBOTO PAaCIIMPEHHs Tel (Ha KAUeCTBEHHOM YPOBHE).

[IpeoGpazopanue 3Hepruu B a30BLIX MEPEXOAAX.

YpaBHeHuE TEIUIOBOro Oanaxca.

[ToBepxHOCTHOE HATsDKEHWE. KO3POHUUUEHT MOBEPXHOCTHOTO HATSKCHUSA.
KanunnspHele aBneHus. JlapneHue noa UCKPUBIEHHON MOBEPXHOCTHE) KUIKOCTH.
®opmyna Jlamaca.

TexHUUECKHE YCTPOMCTBA M TEXHOJOTHMYECKHE TMPOLECCHI  SKUIKUE
KPHUCTAJLIBL, COBPEMEHHBIE MaTEPHAIBL.

Hemoncmpauuu.

TermmoBoe pacmpeHue.

CBolicTBA HACHIICHHBIX MTAPOB.

Kunenne. KuneHue npu moHWKEHHOM JABJICHUH.

H3MepeHne CUITbl MOBEPXHOCTHOTO HATSXKEHUA.

ONBITH ¢ MBUIBHBIMH TIIEHKAMH.

CmauuBaHHE.



KanmumnsapHsle sBIEHHUS.

Moeny HEHBIOTOHOBCKOM KUAKOCTH.

CrocoObl U3MEPEHUS BIIAKHOCTH.

Hccnenosanye HarpeBaHus U IUIABJICHUS KPHCTAUIMYECKOTO BEIIECTBA.

Buael nepopmanuii.

HaGnroaenue Maneix acopmanuii.

Yuenuueckuit 3xcnepumenm, nadopamoprsvie padomst, NPAKMUKym.

HM3y4yeHne 3aKOHOMEPHOCTEN UCIIAPEHN JKHAKOCTEM.

H3MepeHne yaeapHON TeIUIOTH TUIABICHUA JIbAA.

HM3y4yeHne CBOMCTB HACHILLICHHBIX NIAPOB.

N3mepeHne abCOMIOTHON BIAKHOCTH BO3AyXa W OLIEHKA MAcChHl MapoB B
MOMEIECHHH.

N3mepeHne k03(pPuIeHTa NOBEPXHOCTHOTO HATKEHHUSI.

N3mepenne Mmoayns HOHra.

HccnepoBanue 3aBUCUMOCTH  JedopManvu  pe3sHHOBOTO  ofpasua  OT
MPUIOYKEHHON K HEMY CHJIBL

Paznen 4. DiekTpoAHHAMHKA.,

Tema 1. dnexmpuueckoe none.

OnexkTpu3aums TeNl U € MpOsBICHWS. ONEeKTpudeckui 3apad. JBa Buaa
MMEKTPUYECCKUX 3apanoB. [IpOBOAHMKM, JWAMEKTPUKH M MOAYNPOBOJHHKY.
ONEMEHTApHBIA  JMEKTPUYCCKHI 3apal. 3aKOH COXPaHECHUs 3JIEKTPHYECKOTO
3apsaia.

Baaumoneiicteue 3apanos. Toueunsle 3apsaasl. 3akoH Kymona.

DNEKTPUYECKOE NoJIe. Ero NeHCTBHE HA AMEKTPUYECKHE 3aP/bl.

Hanpsoxéunocts  anmekTpuudeckoro  mnonsa.  IlpoGuwifi  3apaa.  JIubum
HAMPSSKEHHOCTH NMEKTPUICCKOTO nosis. OAHOPOAHOE SNMEKTPUYUECKOE TIOTIE.

[IOTEeHUHANBHOCTE ANMEKTPOCTATHYECKOrO MO, Pa3HOCTE MOTCHUMANOB W
HanpspKeHue. [loTeHuuManbHad JHEPrus 3apaAa B JIEKTPOCTATUYECCKOM  ITOJIE.
TToTeHIMAN 3NEKTPOCTATHUECKOTO NOAA. CBsA3b HANPSDKEHHOCTH MO U PasHOCTH
MOTEHIHAIOB i1 IEKTPOCTATUYECKOTO TMOds (KaK OJHOPOAHOIO, TaK H
HEOHOPOHOIO).

[TpUHIHN CYNEPIO3NLIMU INEKTPUUYECKUX TONECH.

[Tone ToueuHoro 3apsana. Ilone paBHOMepHO 3apsbkeHHOH cdeprl. ITone
PaBHOMEPHO 3apskeHHOro mo oOnéMy wapa. Ilone paBHOMEPHO 3apAyKEHHOIM
OeckoHeuHOH mOCKOCTH. KapTHHBI JWHHUN HampsOKEHHOCTH 3THX TOJEH H
SKBUIMOTCHUHAIBHBIX TIOBEPXHOCTEH.

[IpOBOAHMKH B SNEKTPOCTATHUCCKOM MOJIE. Y CIOBHE PABHOBECHS 3apAJOB.

HUBNEeKTPUKH B DJIEKTPOCTATHYECKOM moJe. Husnekrpuyeckas
IPOHHLIAEMOCTE BEIICCTBA.



KonneHcarop. INeKTpOEMKOCTE KOHIEHCATOPA. NEKTPOEMKOCTE ILIOCKOTO
KOHJIEHCATOPA.

[lapamnensHoe COSAMHEHNE KOHASHCATOPOB. [IoCneIoBaTENbHOE COEANHEHNE
KOH/ICHCATOPOB.

DHEpPrus 3apsKeHHOTO KOHJCHCATOpA.

JABHKEHUE 3apAHKCHHON YACTULEL B OAHOPOAHOM IIEKTPHYCCKOM TIOJIE.

TexXHUYeCKne YCTPONCTBA M TEXHOJIOTHYECKUE IMPOLECCH 3JIEKTPOCKOIL,
SNEKTPOMETP, SNEKTPOCTATHYCCKAA 3allUTa, 3a3¢MIICHHE 3IEKTPONpPUOOPOB,
KOHACHCATOPHI, reneparop Bau ge I'paada.

Hemoncmpanuu,

YCTpOHCTBO M MPUHIUT ACHCTBUS JTEKTPOMETPA.

DNEKTPHYECKOE TI0JIE 3aPSKEHHBIX [IAPHKOB.

DNEKTPUYECKOE TIOJIE ABYX 3aPSKCHHBIX [UTACTHH.

Monens snekTpocTatudeckoro reneparopa (Ban e ['paada).

[IpOBOAHUKH B SNIEKTPHUECKOM IIOJIE.

DNEKTPOCTATUYECCKAS 3aLINTA.

YCTPONCTBO U AEHCTBUE KOHACHCATOPA MTOCTOAHHON U NEPEMEHHON EMKOCTH.

3aBHCUMOCTD  EKTPOEMKOCTH TUIOCKOTO KOHACHCATOpa OT  IUIOMIAOH
IUIACTHH, PACCTOAHUA MEXKAY HUMH U JUJICKTPHICCKONH POHUIAEMOCTH.

DHEPrus 3MEKTPHUUECKOTO MO 3apsSKEHHOTO KOHAESHCATOPA.

3apsanka ¥ paspsaaKa KOHACHCATOpa Ye€pe3 PE3UCTOP.

Yuenuueckuit 3xcnepumenm, rabopamoprvie padomvl, NPAKMUKYM.

OneHka CH B3aUMOJCHCTBHS 3apsSKEHHBIX TEL.

HaOnroaeHue npespaeHns 3HEPriH 3apsKeHHOrO KOHACHCATOPA B SHEPTHIO
H3JIyYCHU CBETOAUOAA.

H3ydyeHne npoTeKaHud TOKa B LENH, COACP/KALLECH KOHACHCATOP.

PacnipeaencHue Pa3sHOCTH MOTCHLHAIOB (HaNPsKCHUS ) pu
MOCIEAOBATENIEHOM COCIUHEHUH KOHACHCATOPOB.

Hccnenosanye paspsaaa KOHACHCATOPA Yepe3 pE3UCTOp.

Tema 2. IHocmoannstit 31eKmpuiecKitil mox.

Cuna toxa. [TocTosSHHBIH TOK.

YCnoBUA CYIIECTBOBAHUS MOCTOSHHOIO SIEKTPUYECKOr0 Toka. MCTOYHMKHU
toka. Hanpskenue U n 3J1C &,

3akon OMa a7 y4acTKa LeIH.

DNEKTPHUECKOE COMPOTHBJICHUE., 3aBUCHMOCTH COMPOTHBIICHUS
OJHOPOJHOTO TIPOBOAHHMKA OT €r0 MJIMHBL M IUIOMIAAW TIONEPEYHOIO CCUCHHA.
YaensHoe COMPOTUBIICHUE BEIICCTRA.

[locnegoBarencHOE, MAPAICNIBHOS, CMEMIAHHOE COCAMHECHUE TPOBOJHHKOB.
Pacuét pa3zperBnéHHBIX ekTprudeckux ueneit. [Ipasuna Kupxroda.



Pabora anekTpuyeckoro toka. 3akoH [xoynga—JleHua.

MONIHOCTE 3MEKTPUYECKOrO TOKA. TemnoBas MOIIHOCTb, BBIACHAEMAs Ha
pe3ucTopeE.

SJC U BHYTpPEHHEE CONPOTHBICHHE MCTOYHUKA TOKA. 3JakoH OMma uid
MOJMHOH (3aMKHYTOH) DJJIEKTPHYEeCKOH [enmd. MOINHOCTE HCTOYHHMKA TOKA.
KopoTtkoe 3aMBIKaHue.

Konaencarop B uenu noCTOAHHOTO TOKA.

TeXHUYeCKHe YCTPOWCTBA M TEXHOIOTHYECKHE TIPOLIECCHL.  aMIIEPMETP,
BOJIETMETP, PEOCTAT, CUETUHK HICKTPUICCKONH DHEPIHH.

Hemoncmpanuu,

W3MepeHne CUITBl TOKA U HANIPSDKECHUS,

HccnenosaHue 3aBUCHMOCTH CHJIBL TOKA OT HANpPSDKEHHUs U Pe3UCTOpa,
JaMITbl HAKAJIHBAHUA M CBETOIHO/A.

3aBUCHMOCTh COMPOTUBRICHUA LHUIHHAPHYECKUX MPOBOAHHUKOB OT JJIMHBI,
IUIOIIAAN TOMEPEYHOTO CEYEHHUA H MATEPHATIA.

HccnenoBaHue 3aBUCHMOCTH CHJIBI TOKA OT COIMPOTHBIICHHUS [TPH MOCTOSTHHOM
HANPSKCHUH.

[Ipamoe n3mepenne 3C. KopoTkoe 3aMbIKaHHUE TAIbBAHUYECKOIO 3IEMEHTa
H OLCHKA BHYTPEHHETO CONIPOTUBIICHHUA.

Cnoco0bl COEAMHEHHS HCTOYHHUKOB TOKa, DJ1C Oarapeii.

HccnenoBanye pasHOCTH NMOTEHLHAIOB MEXKAY NOMKCAMH HCTOYHHKA TOKA
OT CHJIBI TOKA B LIETIH.

Yuenuueckuit 3xcnepumenm, nabopamoprvie padomvl, NPAKMUKYM.

HccnenoBanye CMEMIAHHOTO COSTUHEHUS PE3HCTOPOB.

H3MepeHne yaenbHOr0 COMPOTHBIICHHS TPOBOAHHKOB.

HccnenoBaHue 3aBUCHMOCTH CHJIBL TOKA OT HANPSDKEHUA AJIA  JIAMIIBI
HAKAIMBAHHS.

YBenuueHue npeaena n3MEPeHu aMnepMeTpa (BOIbTMETPA).

N3mepenne 3J1C ¥ BHYTPEHHETO CONPOTHBIEHU HCTOYHHUKA TOKA.

Hccnenosanne 3aBUCHUMOCTH 3/]C raJbBaHUYECKOr0 IEMEHTA OT BPEMEHHU
MpU KOPOTKOM 3aMBIKAHHH.

HccnenosaHue pasHOCTH MOTCHUHUAIOB MEXKAY NOMKCAMU HUCTOYHHKA TOKA
OT CHJIBI TOKA B LIETIH.

HccnenoBaHue 3aBUCHMOCTH MTOJIC3HON MOIOHOCTH MCTOYHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toxu ¢ paznuunsix cpeoax.

DNEKTpUYEeCKas TMPOBOAMMOCTH  PA3IMUHBIX  BELISCTB.  JJICKTPOHHAS
MIPOBOAUMOCTE TBEPABIX METAIUIOB. 3aBHUCHMOCTH CONPOTHBICHUA METAIOB OT
TeMneparypel. CBEPXIPOBOAUMOCTD.



DNEKTPUYECKHi TOK B BakyyMe. CBOMCTBA IMEKTPOHHBIX MYyYKOB.

[Tonympooaunku.  CoOCTBEHHass W MpPUMECHAs  MPOBOAUMOCTH
MOJIYIMPOBOAHNKOB. CBOICTBA p—n-mepexoa. [1oaynpoBOAHUKOBEIE TPUOOPEL.

DNEKTPHYECKUH TOK B JNIEKTPOJUTAX. NEKTPOJUTHYECKAS AUCCOLHAINA.
InekTpoian3. 3akoHbl Dapajed I JMEKTPOIN3a.

OneKTpudecKuii TOK B razax. CaMOCTOSTENBHBIH M HECAMOCTOSATEIBHBIN
paspsaa. PaznuunHeie THIIBEL CAMOCTOATENBHOrO pazpaga. Momaud. [InazMa.

TexHnuecknue yCTpOCTBA M NPAKTHYECKOE NPUMEHEHHE. Ta30pa3psOHBIC
JIAMITBI, JJEKTPOHHO-NYyYeBad TPyOKa, MOIYIPOBOAHWUKOBEIE NPHOOPEL OHOA,
TpaH3uCTOp, OTOONOA, CBETOAMOL, TAalbBAHHKA, pPaQUHUPOBAHWE MEIH,
BBITJIABKA AMOMHHUSA, 3NEKTPOHHAs MUKPOCKOTIHS.

femoncmpanui.

3aBUCHMOCTE CONPOTURJIEHHUS METAIIOB OT TEMIIEPATYPHI.

[TpOBOMMOCTE 3IEKTPOIUTOB.

3akoHsl 3nekTponsa apages.

HckpoBoii paspsan v IPOBOAUMOCTE BO3AyXA.

CpaBHEHHE MPOBOAUMOCTH METAIUIOB U ITONYIPOBOHHKOB.

OmHOCTOPOHHAA MPOBOAUMOCTE AHOAA.

Vuenuueckuii 3xcnepumenm, nabopamopusie padonist, RPAKIMUKYM.

HaOnroaeHue >nekTpousa.

H3mepenne 3apsana OJHOBATEHTHOIO HOHA.

HccnenoBanne  3aBHCHMOCTH  CONPOTHBJICHHSA — TEPMOPE3HCTOpA  OT
TEMIIEPATy PhL

CHATHE BOJNIBT-aMNEPHOM XapaKTEPUCTHKU AUOMA.

Du3HYeCKHii NPAKTHKYM.

Cnoco0bl U3MEepeHU (PU3MUIECKUX BEIMYMH ¢ UCMOJIb30BAHUEM AHAIOTOBBIX
H UH(POBBIX U3MEPUTEIBHBIX NMPHOOPOB U KOMIIBIOTEPHBIX OATYMKOBBIX CHCTEM.
AOGCONIOTHBIE H OTHOCUTEIIBHBIE MOTPEIITHOCTH N3MEPEHUHN (PU3NUCCKUX BEIHYHH.
OLieHKa IpaHyLl TOTPELTHOCTEI.

[TpoBeneHHE KOCBEHHBIX HM3MEpPEHMId, MCCIEAOBAHUH  3aBHCUMOCTEI
(¢U3MYECKUX BEIMYHH, NPOBEPKA NPEAJIOKECHHBIX THNOTE3 (BBIOOp M3 palorT,
OMHUCAHHBIX B  TEMATUYECKHX  pa3faenax  «YUEHHWYECKHUH  3KCIICPUMEHT,
n1abopaTopHBIE PadOTHL, NPAKTHKYM) ).

MexnpeaMeTHbIe CBS3H.

Mayuenne kypca ¢u3ukn yraoyOnéHHoro ypoBada B 10 kmacce
OCYILECTBIIAETCS ¢ YYETOM COACPIKATEIBHBIX MEKIPEAMETHBIX CBA3CH ¢ Kypcamu
MATEMATHKH, OHOJIOTHH, XUMHUH, T€OTPaQHH U TEXHOIOTHH.

Mesxicnpeomemnvie NOHAMUA, CEAIAHHBIE C UZYUCHUECM MEMOO08 HAYUHO20
NO3HAKUA: SBIICHUC, HAYYHBIH (PaKT, rumote3a, PU3HYECKad BEHYMHA, 3AKOH,



Teopus, HAOMIONEHHE, JKCNEPHUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHUE,
MOrPELTHOCTH U3MEPEHNUH, U3MEPUTENBHBIE TPUOOPHL, IIUPpoBas TabopaTopus.

Mamemamuka: pelieHHe CHCTEMBI ypaBHeHHil, JIuHelHas QyHkmA,
napabona, runepdona, Ux rpadpuku U cBoiCcTBAa. TPUrOHOMETpHYECKHE (DYHKLIUH:
CHHYC, KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPHTOHOMETPHUYECKOE TOXKAECCTRO.
BekTopel ¥ UX MPOEKUUHN HA OCH KOOPAWHAT, CIIOKEHHE BEKTOPOB.

buonocun: Mexanm4ecKoe ABWKEHHE B JKHBOM mpupoae, auddysus, ocMoc,
TETIOOOMEH JKUBBIX OPTaHH3MOB, TEIUIOBOC 3arpsA3HECHHE OKPY:KAKOMEH Cpenwl,
yrunu3anuss OMOOPraHMYeCKOTO TOIUIMBA [Uid  BBIPAOOTKH  «TEIUIOBOH» W
3JIEKTPOSHEPTHH, IOBEPXHOCTHOE HATSDKCHHUE W KANWIIAPHBIE SBJICHUS B IPUPOJE,
AEKTPHYECCKHE ABJICHUS B KHBOH NIPHPOAE.

Xumua: TUCKPETHOE CTPOCHUE BEILECTBA, CTPOSHHE aTOMOB H MOJEKYIL,
MOJIb BEILECTBA, MOJSApHAI Macca, MOIYYEHHE HAHOMATEpHAIOB, TEILIOBHIE
CBOMCTBA TBEPABIX TEN, JKUAKOCTEH H rasoB, KHAKHE KPHCTALIBI, JIEKTPHYECKHE
CBOIICTBA METAIUIOB, DIIEKTPOIIMTHYECKAsS AUCCOLMALNA, TATbBAHUKA, STICKTPOHHAS
MHKPOCKOITHA.

Teoepapun: BnaxxHOCTE BO3AYXA, BETPHL, 06apOMETP, TEPMOMETP.

Texnonozun: npeodpa3oBaHNe IBWKCHUI C UCIOJIB30BAHUEM MEXAHH3MOB,
YUET CYXOT0 H JKHAKOTO TPEHHS B TEXHHKE, CTATHYECCKHE KOHCTPYKLIHH
(KpOHIITEHH, pemeéTyaTeie KOHCTPYKIMK), HCIOAB30BaHNE 3aKOHOB COXPAHEHHS
MEXaHNKH B TEXHHKE (TMPOCKON, BOAOMET M JPYrHE), NBUraTellb BHYTPEHHErO
CropaHud, napopas TypOuHA, OBITOBOM XONOAWIBHHK, KOHAUIIMOHEDP, TEXHONOTHH
MOJMIy4YeHHS COBPEMEHHBIX MATEpUANIOB, B TOM YHCJIE€ HAHOMATCpUAIOB, W
HAHOTEXHOIOTHH, JIEKTPOCTATHYECKAs 3allUTa, 3a3€MJICHHE BJIEKTPONpHOOpPOB,
ra30pa3psaHbIE JTAMIIBI, [TOJIYPOBOJHHKOBBIEC IPHOOPHI, FAJIbBAHHKA.

11 KJIACC

Pasnen 4. DieKTpoaAMHAMHKA.

Tema 4. Maznummnoe noie.

B3auMoAcHCTBHE TOCTOSHHBIX MArHUTOB M TNPOBOJAHHKOB ¢  TOKOM.,
MaruutHoe moje. Bexkrop MarHWTHOH HHAYKUMM. [IpyHUMIO Cynmeprio3nuuu
MATHUTHBIX [MOJICH. JIMHUA MAarHUTHOW WHAYKLHUH.

MarnutHoe noje NMPOBOJHHKA ¢ TOKOM ([PAMOTO MPOBOIOHHUKA, KATYIUKH W
KpPyroBoro ButTka). OmeIT 3pcreaa.

Cuna AMrepa, e€ HaITpaBlICHUE H MOOYJIb.

Cuna JlopeHnua, €€ HanpaBiIeHHE H MOAYJIb. JBH)KCHHE 3apsSKEHHON YaCTHLIBI
B OJHOPOJHOM MAarHMTHOM mose. Paborta cunel JIopeHia.

MarnutHoe nosie B BewecTse. GeppoMarHeTHKH, apa- U JHaMarHETHKH.



TexHnYeCKne YCTpOﬁCTBa H TCXHONOIHMYCCKHE IMPOUCCCHL. IMPUMCHCHHE

MOCTOSTHHBIX MAarHuTOB, EKTPOMArHUTOB, TECTEP-MYJIBTUMETP,
EKTPOABHraTensb SIko0U, YCKOPUTENU 3NIEMEHTAPHBIX YaCTHIL,
Hemoncmpauuu.

KaprtuHa uHMI  HHAYKOUMW ~ MAarHUTHOTO  TOJAA  [OJOCOBOIO U
MOAKOBOOOPA3HOTO NIOCTOAHHBIX MATHUTOB.

Kapruna quHHi MAarHUTHON MHAYKUMH OIS JJIMHHOIO MPAMOTO IPOBOJHUKA
H 3aMKHYTOI'O KOJIBLICBOTO TIPOBOAHHUKA, KATYIIKH C TOKOM.

B3anmoaehcTBrHE ABYX POBOAHUKOB C TOKOM.

Cuna AMrmepa.

JlelicTere cubl JIOpeHIIa HA MOHBL SIEKTPONINTA.

HaOnroaeHue NBIKEHHS MyYKa 3NEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMn JeicTBUs NEKTPOU3MEPUTENIBHOTO npudopa
MArHUTOMNIEKTPUYECKOM CUCTEMBI.

Yuenuueckuit 3xcnepumenm, rabopamoprvie padomvl, NPAKMUKYM.

HccnenoBaHue MArHUTHOTO TIOJIS MIOCTOAHHBIX MArHUTOB.

HccnenoBanue CBONCTB PeppOMArHETHKOB.

Hccnenosanue ASHCTBAA NOCTOAHHOTO MATHUTA HA PAMKY C TOKOM.

H3mepenne cuimel AMmepa.

M3yueHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

OnpeneneHne MarHUTHOH MHAYKIIUN Ha OCHOBE U3MEPEHUS CHIIBL AMIiepa.

Tema 5. DnexmpomMazHUMHAA UHOYKUUA.

SIBneHUe DSNEKTPOMArHUTHOW MHAYKIMM. [IoTOK BEKTOpa MarHUTHOH
HHAYKIHH. DJIC MHAYKIMH. 3aKOH 3JIEKTPOMAarHUTHOH wuHAykimu apaned.
Buxpeoe snmekTpuueckoe nmoye. Toku Pyko.

OJC uHAYKUMM B NPOBOJHHKE, ABIKYLIEMCS B OJHOPOAHOM MArHUTHOM
oJe.

[Ipaeuio Jlenua.

NuayktueHOCTh. Karynika WHAYKTHBHOCTH B IENH TOCTOSHHOTO TOKA.
SBnenue camouHaAyKIud. 3/[C caMOUHAYKLIHH.

JHEpPrust MAarHUTHOTO MOJIA KaTYIIKH C TOKOM.,

DNEKTPOMarHuTHOE MOJIE.

TexHHuUeCKknue yCcTPOHCTBA U TEXHONOTHYECKUE MPOLIECCH HHAYKIHOHHAS
MeYb, COJICHOM, 3aILUTA OT DNICKTPU3ALUH TEI MPU ABH)KCHUH B MATHUTHOM I10JIE
3eMJIH.

Hemoncmpauuu.

HaGnroaenue sBiaeHHs 3JICKTPOMAarHITHOH MHIYKIHH.

Hccneposanue 3aBucuMOCTH 3C HHAYKUMH OT CKOPOCTH H3MCHEHHUS
MArHUTHOTO TOTOKA.



[Ipasuno Jlenra.

[lageHne MarHuTa B allOMMHHEBO (MeHOI ) TpYOE.

SIBneHUE CAMOMHYKIIHH.

Hccnenosanne 3aBUCUMOCTH D/1C CaMOMHAYKIHH OT CKOPOCTH HU3MEHEHMS
CHJIBL TOKA B 1ICTIH.

Yuenuueckuit 3xcnepumenm, nadopamoprsie padomst, NPAKmMUKym.

HccnepoBanne SBICHUA SJICKTPOMArHUTHON WHIYKLWH.

OnpenencHue HHAYKUUHA BUXPEBOTO MATHUTHOTO TIOJIAL.

HccnenoBaHue ABICHAA CAMOUHOYKLHH.

COopka MOAETN SIIEKTPOMArHUTHOIO T'€HEpaTopa.

Paszpen S. KoseGanus 1 BOJIHBL.

Tema 1. Mexanuueckue xonebanus.

KonebatenbHad cucteMa. CBOOOAHBIE KOEOAHHS.

apmonnueckue koneOaHus. KuHeMaTHUeCKoe U AMHAMHUYECKOE OMHCAHUE,
SHEPreTHYecKOe ONUCAHHE (3aKOH COXPAHCHUS MEXaHWYECKOM >Heprum). BeiBoa
OUHAMHYECKOTO OTUCAHUA TAPMOHMUYECKHX KONEOAHUN M3 MX 3HECPreTHUECKOTO U
KHHEMATHYECKOTO OTUCAHHUA.

Ammiutyaa u ¢aza koneGanuil. CBA3b aMIUIMTYABl KOJICOAHHH HCXOTHOM
BEJINYMHBI ¢ aMILTHTYJAMU KOJIcOaHu# €€ CKOPOCTH U YCKOPEHHUA.

[Tepuon u wactota KkoneOaHuil. Ilepuon ManbiX CBOOOJHBIX KOJIeOaHWIA
MATEMaTHYeCcKoro MadrHuka. Ilepuoa cBOOOAHBIX KONEOAHHH TPY>KHHHOTO
MasITHUKA.

[ToHaTHE 0 3aTyXaromuX KojaeOaHusIX. BeIHYKAeHHBIE KoneOaHus. Pe3oHaHC.
PesonancHas kxpuBas. BnusHue 3aryxaHusd Ha BHJI pPE30HAHCHON KPHUBOH.
ABTOKOJICOaHMA.

TexHUYeCKne YCTPOHCTBA U TEXHOIOTHYECKUE MPOLECCH: METPOHOM, YacChl,
Ka4eIn, My3bIKaIbHBIC HHCTPYMEHTBI, ceiicMorpad.

Hemoncmpanuu.

3amick KoJe0aTeNBHOTO IBHKEHH AL

HaOnroeHue HE3aBUCHMOCTH NMEPHOA MAJIBIX KOJIEOaHWid rpy3a Ha HUTH OT
AMILTUTYIBL.

HccnenoraHue 3aTyXarolux kojaeOaHuil 1 3aBUCHMOCTH NEPHOAA CBOOOTHBIX
KoJIeOaHUi OT COMPOTHBIICHHS.

Hccnepopanue konecbanmii rpy3a Ha MACCHMBHOM TMPY)KHHE € LEIBIO
(opMHPOBAHKA NPEACTABNICHHI 00 NACANBHONH MOAEIH MPY>KIHHOTO MAATHUKA.

3aK0H COXPAHEHMS SHEPrHH NPU KOJICOAHHIX rPy3a Ha MPYIKUHE.

HccenenoBaHue BEIHYKACHHBIX KoneOaHui.

HaGnroaenue pe3oHaHca.

Vuenuueckuit 3xcnepumenm, nadopamopnsie padonivt, RPAKIMUKYM.



H3mepeHne mepHoga CBOOOMHBIX KOJEOAHHH HHTSIHOIO M MPYXKHHHOIO
MasiTHHKOB.

W3yueHne 3aKOHOB IBIDKEHUS Tea B X01€ KoneOaHWii Ha YIPyroM mnojBece.

W3yueHNe ABHKEHUS HUTIHOTO MasiTHUKA.

[TpeoOpa3oBaHue 3HEPruM B MPY>XUHHOM MAsITHHKE,

Hccnenosanue yObIBaHNA aMIUTATY B 3aTYXAKMUX KOICOaHUH.

HccnenoBaHue BEIHYKACHHBIX KOJNICOaHUT.

Tema 2. Inekxmpomacnumvle Koneoanua.,

Konebarenpherii KOHTYp. CBOOOOHBIE SJICKTPOMArHUTHBIE KONCOAHHS B
HACATBHOM KoneGarenpHOM KOHType. Popmyna Tomcona. CBA3b aMIUIATYIBI
3apsaia KOHJEHCATOpa ¢ aMIVIMTYAOH CHIIBL TOKA B KOJICOATEIBHOM KOHTYE.

3aKOH COXPAHEHHS 3HEPTUH B HACATILHOM KOJIEOATENBHOM KOHTYPE.

3aryxaroluue JIEKTPOMATrHUTHBIE KoJIe0aHu4. BriHYXIeHHBIE
MEKTPOMATHUTHBIE KOJIeOaHUS.

[lepeMenHblii TOK. MOIIHOCTE TIEPEMEHHOIO TOKA. AMIUIMTYAHOS U
OCHCTBYIOIIEE 3HAYCHUE CHUJIBI TOKA W HANPSOKCHWS TIPH PasIHYHOH ¢opme
3aBHCHMOCTH IIEPEMEHHOIO TOKA OT BPEMCHH.

CHUHYCOWJANBHBIN MEPEeMEHHBIH TOK. Pe3HcTop, KOHAEHCATOP M KaTyLIKa
HHAYKTUBHOCTH B LIENIH CHHYCOHJAIBHOTO NEPEMEHHOTO TOKA. PE30HAHC TOKOB.
Pe3oHaHC HANPKEHUIA.

Uneanenelii Tpancopmarop. [IponsBoacTBo, mepenavya H NOTpeOneHHE
JIEKTPHYECKOH IHEPTHH.

OKOJIOTHYECKHE PHUCKH MpHU TPOU3BOACTBE 3NEKTpo3Hepruu. KyneTypa
HCTIONB30BAHUS 3NIEKTPOIHEPIrHUH B NOBCETHEBHOH KH3HU.

TexXHUYECKHE YCTPOHCTBA U TEXHOJOTHYECKHE IMPOLECCH: SIEKTPHYCCKUIA
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUH HIEKTPOIEpesay.

Hemoncmpanuu.

CBoOOIHBIC SNEKTPOMArHUTHEIE KONeOaHuA.

3aBUCHMOCTB 4aCTOTHI CBOOOAHBIX KoneOaHui OT MHAYKTUBHOCTH U €MKOCTH
KOHTYpa.

OCIUUTOTpaMMBI 3JIEKTPOMArHUTHBIX KOJIEOAHHIA.

["eHepaTop He3aTyXAarOIUX 3NEKTPOMATHUTHHIX KOJICOaHUA.

Monens 3NeKTPOMAarHUTHOTO TeHEPaTopa.

BBIHYKACHHBIE CHHYCOUJATBHEBIE KOECOaHHUS.

Pe3uctop, karyiika MHAYKTHBHOCTH M KOHACHCATOP B IEMH MEPEMEHHOIO
TOKA.

Pe3oHanc Mpu NOCNEAOBATEIIBHOM COCOMHEHMM PE3UCTOpa, KaTYLIKH
HHAYKTHBHOCTH U KOHACHCATOPA.

YCTpOHCTBO M IPHHLMI ACHCTBHS TpaHcpopMmaTopa.



Monens THHHH 3IEKTPONEPEaAYH.

Vuenuueckuit 3xcnepumenm, nadopamopnsie padonvt, RPAKIMUKYM.

W3zyuenne TpaHcpopMaTopa.

HccnenoBaHue NEPEMEHHONO TOKA 4EpPE3 MOCICAOBATENBHO COCAUHEHHBIE
KOHJEHCATOP, KATYIIKY W PE3UCTOP.

HabnroaeHue 3neKTpOMarHUTHOTO PE3OHAHCA.

Hccnenosanne pabOTh HCTOYHHKOB CBETA B LENH NEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u INEKMPOMAZHUFIHbBIE GOTHDBI.

MexaHndeckne BOJHBI, YCJIOBHA HMX pacnpocTpaHeHud. llomepeunsie u
[POJONBHBIE BOJNHEL llepuoa, CKOpPOCTH paclpOCTPAHEHWs W UIMHA BOJHEL
CBolicTBa MEXAHHUYECKHX BOJIH: OTPaXEHUE, MPEIOMIICHHE, HHTEep(epeHuus H
au(ppakus.

3ByK. CxopocTh 3BYKa. [ pOMKOCTE 3ByKa. BeicoTa TOHA. TeMOp 3ByKa.

[ITyMOBOE 3arpA3HEHHE OKPYKAFOLIEH CPebl.

ONEKTPOMATHUTHBIE BOJIHBL YCJIOBUSA HU3TYYCHHs 3NCKTPOMArHHUTHBIX BOJIH.
B3anMHas OpHEHTaLMs BEKTOPOB B 2JICKTPOMArHUTHOM BOJIHE.

CpoiicTBa  3NMCKTPOMATHUTHBIX ~ BOJIH:  OTP@KEHHE,  IPEJIOMIICHHE,
noaspu3aums, UHTeppepeHus u Audpakuus.

[Tkana 3M€KTPOMArHUTHHIX BOJH. IIpHMEHEHHE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHHKE U OBITY.

[TpHHIHTEL paIHOCBA3H U TENEBUACHUS. Pagnomokanus.

DNEKTPOMArHUTHOE 3arPA3HEHUE OKPYKAIOLIEH CPesl.

TexHuueckue yCTpOiCTBA U NPAKTUYECKOE NPUMEHEHUE. MY3BIKAJBHBIE
MHCTPYMEHTHI, pajap, paauoNpUEMHHEK, TENEBU30pP, aHTeHHA, TenedoH, CBU-neus,
YJIBTPA3BYKOBasA IHATHOCTHUKA B TEXHUKE H MEAULIUHE.

Hemoncmpauuu.

OG6pa3oBaHue H PaCTIPOCTPAHCHHUE MMONIEPEYHBIX U POAOIBHBIX BOJIH.

Konebmowmeecs T€10 Kak HCTOYHHK 3BYKA.

3aBUCHMOCTD JUTHHBI BOJTHBI OT YaCTOTHL KOJeOaHHIA.

HalnroaeHue 0TpakeHus ¥ NPEeOMIICHUS MEXaHHUECKHX BOJIH.

Habnroaenue nnrepdepeHun U muppakiinid MEXaHHYECKUX BOJTH.

AXYCTHYECKHUIT PE30HAHC.

CBoiicTBa yIBTpa3ByKa 1 €10 MPUMEHEHHE.

HaGnrogeHue CBA3M TPOMKOCTH 3BYKA M BBICOTBI TOHA C AMIUIHTYAOH H
4acToTOl KoneOaHuii,

HccnegoBaHWe  CBOWCTB — DJIEKTPOMArHWTHBEIX — BOJIH: OTPAKEHHUE,
MpeNOMIICHHE, TIOJIspU3anuA, AU paKuus, HHTECPHEPEHLIMS.

ObGnapy:xeHne nHppaKpacHoro M yiIsTPaPHOICTOBOTO H3TYYCHHIA.

Vuenuueckuit 3xcnepumenm, nadopamopnsie padonivt, RPAKIMUKYM.



M3yueHne napaMeTpoB 3BYKOBOI BOJIHEL.

N3yueHne pacnpoCTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTRE.

Tema 4. Onmuka.

[TpaMoNuHEHOE pacpOCTPaHEHUE CBETA B OJHOPOAHOH cpene. Jlyu crera.
TOYEYHBIH HCTOUHHK CBETA.

OTpakeHHE CBETA. 3aKOHBI OTpakeHHs CBeTa. IlocTpocHue m3o0paxeHni B
IUIOCKOM 3epkaiie. ChepHaecKne 3epkana.

[Ipenomnenne cBeTa. 3aKOHBI MPEJIOMIICHHS cBeTa. AOCONOTHBIN NMOKA3aTeNb
npenoMneHus. OTHOCUTENBHBIA TOKA3aTeNb NPEIOMICHUA. 1[0CTOAHCTBO YaCTOTEI
CBETA U COOTHOLICHWUE AJIMH BOJIH IMPU MEPEXOAE MOHOXPOMATHYECKOTO CBETA
4yepes rpaHuly pasziena AByX ONTHYECKUX CPEll.

Xon nyuer B mpusme. Jucnepcusa ceeta. CIOKHBIH COCTaB O€noro cpera.
Lper.

[TonHoe BHyTpeHHee oTpakeHue. [IpeneNnbHbli yrona MOJHOr0 BHYTPEHHETO
OTPAKCHHUA.

CoOupatommie u  paccenparoinue JnWH3BL ToHkas JsuH3a. DOKycHOE
pacCTOsSsHME W ONTHYECKAs CHIA TOHKOH JHH3BL 3aBHCUMOCTBH (POKYCHOTO
paccTOSHUA TOHKOH C(EepUYCCKOH JIMH3BI OT €€ T€OMETPHH M OTHOCHTENBHOTO
MOKA3aTelid MPETOMIICHHUA.

DopMyna TOHKOM JIMH3EL. YBEIHYCHUE, 1ABAEMOE JIHH30M.

Xoa nyva, MpOLIEAIIEro JIMH3Y MO MPOU3BONBHBIM VITIOM K €€ [JIaBHOIA
ontHYeckoil ocH. IlocTpoeHHe H300paKeHHH TOYKM U OTpe3Ka MpaMoil B
COOHMpAIOIIMX U PACCEHBAIOIIUX JIHH3AX M UX CHCTEMAX.

Ontuyeckue mpuGopel. Paspemwaromas cnocoGHocTh. ['na3 kak onTHyeckas
CHCTEMA.

[Ipenensl NPUMEHUMOCTH TEOMETPUYECKON ONITHKH.

BonnoBas ontuka. HuTepdepeHuus cBeta. KorepeHTHBIE HCTOYHHKH.
Ycnopus HAOMOACHUS MAKCUMYMOB W MHHUMYMOB B HHTEPEPECHLIMOHHOMN
KapTHHE OT JBYX KOTE€PEHTHBIX MCTOYHUKOB. [IpuMepHl  KIaCCHYECKHX
HHTEPPEPEHIIMOHHBIX CXEM.

Juppakius ceera. JudpakimoHHad peméTka. YCIOBHE HaOMIOACHNS
[TaBHBIX MAKCHMYMOB TpH TaJACHWH MOHOXPOMATHYECKOrO0 CBETa Ha
TU(PPAKITMOHHYEO PEIIETKY.

[londapusaums ceera.

TeXHUYECKHE YCTPOMCTBA M TEXHONOTMYECKHE TPOLECCHl OYKH, JIyIa,
MmepucKkon, ¢goToanmapar, MUKPOCKOI, MPOSKLUMOHHBIA anmapar, MpPOCBETICHHE
OTITUKH, BOJIOKOHHAA ONITHKA, AU(PPaKLIUOHHAA PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAXKEHHUS CBETA.



Hccnenosanne NpeiOMICHHS CBETA.

HalnroaeHue noaHoro BHYTPEHHETO OTpakeHusa. Moaens CBeToBOAA.

HccnenoBaHne XoJa CBETOBBIX MYYKOB UEpe3 IUIOCKOMAPAIUIENBHYE)
IUTACTHHY W TIPU3MY.

Hccnenosanue CBOMCTB H300paKEHUH B THH3AX.

Mozenu MUKPOCKOTIA, TETECKOTIA.

HaGnroaenue natepepeHunn CBera.

HaGnroaenue uBeTOB TOHKAX TUIEHOK.

HaGnroaenue audpaxkunu ceeta.

3yuyeHne audpaKunOHHON PEIIETKH.

HaOnroneHue 1 pakiiuOHHOTO CIIEKTPa.

Halnroaenue Tucnepceuu ceera.

HaOnroaeHue nonsapusanuy ceeta.

[IpuMeHeHUE MOMAPOUIOB VTS U3YUCHUS MEXaHHYECKUX HAMPLHKEHWIA,

Yuenuueckuit 3xcnepumenm, rabopamoprvie padomvl, NPAKMUKYM.

H3MepeHne nokasarens npenoMICHHs CTEKIIA.

HccnenoBanue 3aBHCUMOCTH (POKYCHOTO pacCTOAHHS OT BemiecTBa (Ha
MpUMEPE KUAKAX JTUH3).

H3mepenne GOKyCHOTO PacCTOSHHSA PACCEUBAIOLINX JIUH3.

[TonyueHne H300pakeHUs B CHCTEME U3 TIOCKOTO 3€PKaJia U JIUH3BL

[TonyueHue H300pakeHUs B CHCTEME U3 JBYX JINH3,

KoHCTpyHpOBaHHE TENIECKONMHYECKUX CHCTEM.

Habnronenue mudpaxunu, HHTEpPEpeHIMH 1 NOTIPU3ALHH CBETA.

M3yveHne NoaApU3aliy CBETA, OTPAKEHHOIO OT NOBEPXHOCTH AUAICKTPUKA.

H3yyenne uaTepdHEpPEeHLINN JIA3EPHOTO H3MTYYCHHS HA ABYX IENAX.

HaGnogenne Jucnepeuu.

HaGnmogenue u ucciegoBanne JH(paKkInOHHOTO CIEKTpA.

H3mepeHne JnuHBL CBETOBOI BOJIHBI.

[TonyueHne cnexTpa M3NMyYSHHs CBETOAMOJA NPU MOMOIIM AU(PPaKIMOHHOM
PELIETKH.

Paszgen 6. OcHOBBI clIeHAILHONH TEOPHH OTHOCHTEIbHOCTH.

['paHuiBl  OPUMEHHMOCTH  KJaccH4yeckoH — MexaHuku.  IToctynarsl
CMELUANIBHON TEOPHH OTHOCUTENBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  MHTepBan.  [IpeobpasoBannsa  Jlopenua.
YcnoBue TNPUYMHHOCTH. (OTHOCUTENBHOCTH OJAHOBPEMEHHOCTH. 3aMEAJICHHE
BPEMEHH U COKPALICHHUE JJTHHEI.

DHEPrus H UMITYJIBC PEIATUBHCTCKON YaCTHLIBL.

Cpsi3b MACCHI ¢ DHEPIHEH W UMIYJIBCOM PEISTHBUCTCKON YaCTHIBL. DHEPrus
MOKOA.



TeXHHYECKHE YCTPOICTBA M TEXHOJOTHYECKHE [MPOLIECCH CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTENH 3aPSKEHHBIX YaCTHIL,

YUeHHYECKHI 3KCTIEPUMEHT, 1a00OpaTOpHBIE pabOTHL, MPAKTHKYM.

OnpeaencHue HMIYARCA UM DHEPTHU  PENATHBHCTCKHX  YacTHIl (MO
(oTorpadusM TPEKOB 3apKEHHBIX YACTHUI] B MATHUTHOM ITOJIE).

Pasnen 7. Ksanropas ¢gusuka.

Tema 1. Kopnyckyaapro-601H0601 Oyanusm.

PaBHOBECHOE TEIUIOBOE H3NIYYCHHE (M3IIydeHHE abCOMIOTHO YEPHOTO Tena).
3akoH cMmelicHud Buna. I'unore3a Inanka 0 kBaHTax.

DOTOHBL. 3HEPTUA U UMITYJIBC OTOHA.

®otoapdext. Oneitel A. I'. CtonetoBa. 3akoHH (oTorekra. YpaBHEHHE
DitHinTeliHa s gorozddexra. «KpacHas rpanuia» ¢otoszddexra.

JlaBneHue c¢Bera (B UYAaCTHOCTH, JaBJICHHE CBeTa Ha aOCONIOTHO
MOMJIOMIAKOIIYE) ¥ a0COMIOTHO OTPAKAWIIYI MNMOBEPXHOCTH). Oneitel [1. H.
JleGenena.

BonHoBeIe cBo#icTBa yacTull. Bomnel ae bpoind. inHa BoaHEL a¢ bpoind u
pasMepel  O0NacTH  JIOKANM3aUMH  ABWXKYLICHCS dwacTuipl. KopnyckynspHo-
BOJTHOBOH Ayanu3m. JAudpakuus 3IeKTPOHOB HA KPUCTAJUIAX.

Crneunduka uzmMepennii B MUKpoMupe. COOTHOLIECHHA HEOMPEeACTEHHOCTEH
[eitzenbepra.

TexHuUeckne yCTpPOHCTBA U TEXHOJIOTHYECKHE MPOLECCH CIEKTPOMETP,
¢oroaneMeHt, (OTOAATUMK, TYHHENBHBIH MHKPOCKOI, CONHe4YHas Oataped,
CBETOAUO.

Hemoncmpauuu.

®oT03PPeKT HAa YCTAHOBKE ¢ UHHKOBOM IIACTHHOM.

HccnenoBanue 3aKk0HOB BHELIHETO PoTodrddekTa.

HccnenoBanue  3aBUCHMOCTH  COMPOTUBICHHA — TONYNPOBOAHHKOB — OT
OCBCIICHHOCTH.

Ceeroauon.

ConHevHas Oarapes.

Yuenuueckui 3xcnepumenm, naéopamopnsie padomst, RPAKMUKYM,

Hccnenopanne goTopesnucropa.

N3mepenne noctosHHoH [1nanka Ha ocHOBE uccnenopaHus Gpotospdekra.

HccnenoBaHue 3aBUCHMOCTH CHJTBI TOKA Y€pe3 CBETOANO OT HAMPSKCHHUA.

Tema 2. @usuxa amoma.

OnBITEL O UCCICIOBAHMIO CTPOEHHS artoma. [LmaHerapHas MOJENbL aroma
Pezepdopaa.

[Toctynarel Bopa. M3ny4yeHue u nornomieHue (POTOHOB MPH MepexoJe aToMa
C OJIHOTO YPOBHS SHEPrHH Ha JAPYTOi.



Buasl ciektpoB. CnekTp ypoBHEH 3HEPTUN aToMa BOAOPOA.

CIOHTAHHOE U BEIHYKJIECHHOE U3NYUYEHUE ¢BeTa. Jlasep.

TeXHHYECKHE YCTPOHCTBA M TEXHONOTMYECKHE NPOLIECCH CNEKTPanbHBIH
aHaU3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIH KOMIIBIOTEP.

Hemoncmpauuu.

Mogens oneita Pesepdopaa.

HaGnroaenue THHEHYATHIX CIEKTPOB.

YCTPOHCTBO ¥ ACHCTBUAE CYETYMKA HOHUSHPYIOLIMX YaCTHLL.

OnpeaencHue QJIMHBL BOTHBI JIA3EPHOTO U3TYYCHHUA.

Vuenuueckuit 3xcnepumenm, nadopamopusie papomsi, RPAKIMUKYM.

Halnroaenue TuHeHYaToro CnexkTpa.

HccnenoBaHye CrEeKTpa pa3peskeHHOIO aTOMApHOTO BOJOPOJA H HU3MEPEHHE
MOCTOsIHHOH Punbepra.

Tema 3. Qusuxa amomuo20 a0pa U IAEMEHMAPHBIX HACHUIY.

Hyxmonnas mozaene sgpa I'eitsenbepra—MBanenko. 3apsan sapa. MaccoBoe
YUCIO Aapa. M30TOTIBL

PagnoakTuBHOCTE. Aunb(da-pacnag. DNCKTPOHHBI W MO3HTPOHHEIH OeTa-
pacnaa. ['aMMa-u3ny4yeHHe.

3aKOH pagMOAKTHBHOIO pacnaza. PagvoakTWMBHBIC W30TONBL B TPUPOIE.
CBoiicTBA HOHU3HMPYIOILETO H3Ny4YeHUs. BiusHHE paguOaKTUBHOCTH HA KHUBHIE
opranu3Mbl. EctecTBeHHBI (oH n3nyueHus. Jlo3uMeTpus.

SHeprus CBA3H HyKIOHOB B Aape. SnepHbie cuibl JIeeKkT Macchl Aapa.

SInepHble peakiyu. JleneHue U CHHTE3 saaep. SnepHbie peakTophl ITpo0nemsl
VIPaBIAEMOTO TEPMOSIICPHOIO CHHTE3a. OKOJIOTHYECKHE ACTEKTHl Pa3sBHTHA
ANEPHON SHEPTETHKH.

MeToasl perucTpaluy 1 HCCIEAOBAHUS IIEMEHTAPHBIX YaCTHLI.

DYHIAMECHTAIIBHEIE B3aUMOJEHCTBUA. bapuOHBI, ME30HBI M JIENTOHEL.
IIpeacrapnenne o CtanaapTHo# Moaenn. KBapk-rimooHHas MOAENE aIPOHOB.

dusnka 3a npeaenamu CtaHmapTHO Moaenu. TéMHasg marepud M TEMHAS
SHEPTUs.

EnuHCcTBO (pM3NYECKOii KapTHHBI MHpA.

TexHNUeCKne yCTPONHCTBA U TEXHOJOTHUECKUE MPOIECCH: O3UMETP, KaMepa
Bunbcona, sANEpHBI peakTOp, TEPMOSACPHBIH peakTop, aroMHad OomoOa,
MArHUTHO-PE30HAHCHAA TOMOTrpadus.

Yuenuueckuit 3xcnepumenm, nadopamoprvie padomot, RPAKMUKYM.

HccenegoBaHue TPEKOB 9acTHIl (11O TOTOBBIM GoTOrpadusaM).

HccnenoBaHue paauoakTHBHOTO (JOHA C HCTIONB30BAHUEM JO3UMETPA.

M3y4eHne nornomeHus 6eTa-yacTiL aTFOMUHHAEM.

Paznen 8. DjieMeHTBI ACTPOHOMHH H ACTPOPH3UKH.,



Jtansl pasBUTHs aCcTPOHOMMH. [IpHKITaTHOE 1 MUPOBO33PEHUYECKOES 3HAYCHHE
aCTPOHOMHUHU. [IPUMEHUMOCTE 3aKOHOB (H3UKU Ui OOBICHEHHI TNPHPOJIBI
KOCMHUYECKUX OOBEKTOB,

Meronel acTpOHOMHYECKHUX HCCIenoBaHui. COBPEMEHHBIE ONTHYECKHE
TEJIECKOIBI, PAAMOTENECKOIBI, BHEATMOC(EpHAT aCTPOHOMHUS.

Bug 3Bé&3gnoro Heba. Co3e3gus, APKUEC 3BE3OBI, MUIAHETH, HX BHAMMOC
IOBWKCHHE.

Connevnas cucreMa.

Connue. ConHednas akTUBHOCTE. IcTounHK sHeprun ConHua 1 3BE31.

3BE31BI, NX OCHOBHBIC XaPAKTEPUCTUKH. JlHarpaMma «CreKTPAIbHBIA KJ1ace —
CBETUMOCTEY. 3BE3[Bl MNIABHON MMOC/IEAOBATENBHOCTH. 3aBHCHMOCTE «Macca —
CBETHMOCTB» JUIsl 3BE3J] IMABHOH NOCHENOBAaTEBHOCTH. BHYTpPEHHEE CTPOCHHE
3B€31. COBPEMEHHBIE NPEJACTABICHUS O MPOUCXOXKACHUM H 3BOrOLHU COJHIA U
3BE3/1. ITAlBI )KU3HHU 3BE3 .

Mneunstif Ilyte — Hama I'anaktuka. [lomoskenue u asikeHue ConHLA B
lNanaxtuke. Tunel ranaktuk. Paguoranaktuky U KBazapel. YEpHEBIE ABIPHL B SApax
TAJIAKTHK.

Beenennas. Pacinpenne Beenennoii. 3akon Xa66na. Paz6eranue ranakTuk.
Teopus bonpworo B3peiBa. PEMMKTOBOE H3TYyUYEHHE.

MacmrabHas cTpykTypa Beenennoii. MeraranakTaka.

Hepeménasie npodaeMsl aCTPOHOMHH.

Yuenuueckue nabnooenusn.

HaOnroaeHus 38€31HOr0 HeOa HEBOOPYKEHHBIM INIa30M ¢ HCIOJB30BAHHEM
KOMITBEOTEPHBIX MPHIOKEHUH I OMPEAESICHUs NONOKEHHA HEOECHBIX O0BEKTOB
HA KOHKPETHYIO JaTy. OCHOBHBIC c03Be3Aus CEBEPHOro NONYIIAPUA W SAPKUC
3BC3 MBI

HaGnrogenuss B Teneckon JIyHBI, IUIAHET, TYMAHHOCTEH M 3BE3AHBIX
CKOTLJICHHIA.

DU3HYCCKHIT IPAKTHKYM.

Croco0bl H3MEpeHNS (PM3HYECKUX BETMYMH C HCMONB30BAaHHEM AHAJIOTOBBIX
U 1U(POBBIX U3MEPUTETBHBIX MPUOOPOB U KOMIMBITEPHBIX JATYUKOBBIX CHCTEM.,
AOCONIOTHBIE H OTHOCUTEBHBIE MOTPEITHOCTH N3MEPEHUH (PU3HMUECKNX BETHYMH.
OLieHKa rpaHuLl MOTPEIIHOCTEHH.

[IpoBeacHHE KOCBEHHBIX M3MCPEHHI, HCCICAOBAHUM  3aBUCHUMOCTEH
(U3MYECKNX BEJIMYMH, TPOBEpKA MPEAJIOKEHHBIX TUNOTE3 (BBHIOOP M3 padoT,
OTMCAHHBIX B  TEMATHYECKMX  pa3zgenax «YUCHWYECKMH  IKCIICPUMEHT,
nabopaTopHbie padOoTHL, IPAKTHKYM ).

O0o0maroiee NOBTOpeHHE.



O600IEHNe U CUCTEMATH3ALUs COAEPKAHUA Pa3aeioB Kypca «MexaHHuKay,
«MonexynspHas (pu3nKka 1 TEPMOAHMHAMUKAY, « NEKTPoAUHaAMUKay, «KoneGaHus
U BOJIHBED», «OCHOBBI CHOELUANBHON TEOPHUH OTHOCUTENBHOCTH», «KBaHTOBas
¢buszukay, « SNEMEHTHI ACTPOHOMHUH H aCTPOPUIUKUY.

Pone (u3ukyn U acTPOHOMHM B DKOHOMHYECKOH, TEXHOIOTHYECKOM,
COLMANBHON M 3THYECKON cepax ACATECIBPHOCTH YEIOBEKA, POIIb H MECTO (PU3HUKH
U aCTPOHOMHH B COBPEMCHHOMN HAYYHOW KapTUHE MHUPA, 3HAYCHUE ONHCATEIIBLHOM,
CHUCTEMATH3UPYIOWICH,  OOBICHUTEIIBHOW M MOPOTHOCTHYECCKOW — (PyHKLMIA
(PUBHYCCKOM TCOPUH, POJIb PUBHYECCKOH TCOPUU B (GOPMUPOBAHHM MPEACTABICHUIA
0 Pu3MYECKONH KapTUHE MHPA, MECTO (PU3MYECKON KApTUHBI MHpPa B OOMIEM pAIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTABICHUIA O MPUPOE.

MexnpeaMeTHbIC CBA3H.

M3yuenne kypca ¢usukn yrioyOnéHHoro ypoead B 11 kjacce
OCYIUECTBIIAECTCS ¢ YUETOM COJACPIKATENBHBIX MEKIPEAMETHBIX CBA3EH ¢ Kypcamu
MATEMAaTHKH, OHOJIOTHN, XUMHUH, TeOTpaPHH U TEXHOIOTHH.

Medxcnpeomenmrvle ROHAMUA, CGAZAHHBIE C U3YUECHUEM METNO008 HAYUHO20
NO3HaHUA: SBICHUC, HAYYHBIH (pakT, rumote3a, PuU3HyYecKad BEHYHHA, 3aKOH,
TeopHs, HaOMOACHWE, SKCHNEPUMEHT, MOACIHPOBAHHE, MOACHb, H3MECPEHHE,
MOrPELIHOCTH U3MEPEHMI, H3MEPHTENbHEIE TPHOOPEI, LH(poBas mabopaTopus.

Mamemamuka: penieHNe CUCTEMBI VpaBHEHHUH. TpHUrOHOMETPHYECKHE
(YHKIMH, CHHYC, KOCHHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXKIECTBO. BEKTOPEL M HMX MPOEKIHU HA OCH KOOPAUHAT, CIIOKEHHUE BEKTOPOB.
[MpousBoAHBIE 3n¢MEHTApHBIX (YHKUUH. [Ipu3Haku NoaO0Hs TPEYrOJBHHKOB,
OTNpEIENIEHNE MO [UTOCKUX (PUTYp U 00BEMA TeN.

buonocun. >nexTpudecKHe ABICHHS B KHBOH TpUpoJe, KoneOaTeNnbHBIC
IBWKEHUA B JKMBOW MPUPOAE, OSKOIOTHYECKHE PHUCKH MpPU TPOU3BOACTBE
SNEKTPOSHEPTHH,  SNIEKTPOMATHUTHOE  3arpA3HEHHE  OKPY)KAKOWICH  Cpenwl,
VIBTPA3BYKOBasd AWACHOCTHKA B MEIULMHE, ONTHYECKHUE SBICHHS B JKUBOH
[IPUPOJE.

Xumua: CTpOSHHE aTOMOB M MOJIEKYJ1, KPUCTA/UTHYECKAd CTPYKTYpa TBEPABIX
TEN, MEXAHU3MBL O0pa30BaHHA KPUCTAUIMYECKOH PEIIETKH, CIOCKTPaNbHBIN
aHaus.

T'eocpagpua. MarHuTHBIE TIOMIOCA  3€MJIH, 3aIe)KH MAarHUTHBIX PV,
¢doTochEMKA 3EMHOI TIOBEPXHOCTH, ceicMorpad.

Texnonocua. TPUMEHCHUE TOCTOSHHBIX MArHUTOB, JJIEKTPOMArHUTOB,
3NEKTPOABHUraTeNib SIkoOM, TeHeparop MEPEMEHHOTO TOKA, MHAYKUWOHHAA IEYb,
JIAHAH JIEKTPONEPEaay, MMEKTPOABUTATENb, PAAap, PaJUOTIPUEMHHK, TEIIEBU30P,
aHteHHa, tenedgoH, CBY-neub, ynpTpa3BYKOBaA AMATHOCTHKA B TEXHHUKE,



MPOSKLMOHHBIH anmapar, BOJTOKOHHA] ONTHKA, COMHEUHas 0araped, CyTHHKOBbIE
MPUEMHHKH, AACPHASA SHEPreTUKA U SKOIIOTHYECKHE ACTIEKTHI €€ Pa3BUTHS.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3KUKE
HA VYPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIbTATBI

JIMYHOCTHBIE PE3YJIBTATDI

JIn4HOCTHBIE pe3yabTAaThl OCBOEHUS Y4eOHOro mnpeaMera «Du3NKa»
JOJDKHBI OTPAKaTh TOTOBHOCTh U CITOCOOHOCTH 00YYAKOIIMXCS PYKOBOACTBOBATHCS
C()OPMUPOBAHHON BHYTPEHHEH MMO3ULMEH JIMYHOCTH, CUCTEMON LIEHHOCTHBIX
OpUCHTALMM, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUH, COOTBETCTBYIOLIMX
TPAAULUMOHHBIM LEHHOCTAM POCCUHCKOr0 OOLIECTBA, PACIIUPEHHUE >KU3HEHHOTO
OIBITA W OMNbITA JEATEIBHOCTH B IPOLIECCE peain3alii OCHOBHBIX HallpaBJICHUN
BOCITUTATENILHON AEATEIBHOCTH, B TOM YHCII€ B YACTH:

rpaskIaHCKOro BOCIHTAHHSA:

o CPOPMHMPOBAHHOCTb TPAKAAHCKOM  MO3MLMM  OOYYarOIIErocss  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJIEHA POCCUIICKOTO 00IECTBA;

e TMPHUHATHE TPAJAULMOHHBIX OOIIECYEIOBEYECKMX T'YMAHMCTHYECKUX U
JEMOKPATHYECKUX LIEHHOCTEH;

e TOTOBHOCTH BECTH COBMECTHYIO JICATEIBHOCTh B HHTEPECAX IPAKIaHCKOI0
ofulecTBa, Yy4acTBOBaTb B  CaMmOyINpaBiIeHUM B  00pa3oBaTEIbHOM
OpraHu3aluu,

e YMEHHME B3aUMOJCUCTBOBATH C€  COLMAJIBHBIMH  WHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKIMAMU U HA3HAYCHUEM,

e TOTOBHOCTbH K T'YMaHUTAPHOW U BOJIOHTEPCKOM AEATENHHOCTH.

NATPHOTHYECKOI0 BOCITHTAHUS:

e Cc(HOpPMHUPOBAHHOCTH POCCUICKOMN rpakaaHCKOM UJICHTUYHOCTH,
MaTpuoTU3Ma,

e I[ICHHOCTHOE OTHOLICHHE K TOCYJIapCTBCHHBIM CHUMBOJIAM, JOCTHIKCHUSIM
POCCUICKUX YUEHBIX B 00J1aCTH (PU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIHTAHMSI:

e C(HOPMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ITHUECKOrO MOBEICHUS;

e CMOCOOHOCTH OLEHMBATH CUTYALMK M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHEHTHPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM
YHUCIE B ACATEIBHOCTH YYEHOTO,

e OCO3HAHME JIMYHOTO BKJIAJA B MOCTPOECHUE YCTORYMBOTO Oy IyLIETO.

3CTEeTHYECKOI0 BOCIIHTAHHSA:

e DOCTETHYECKOE OTHOIICHHWE K MHPY, BKIKOYas OCTETHKY HAY4YHOIrO
TBOPYECTBA, MPUCYILETO (PU3NYECKON HAYKE.

TPYAOBOI0 BOCTIHTAHHS:



HHTEPEC K Pa3IHYHBIM cepaM MpoPeCcCHOHANBHON ACATENBHOCTH, B TOM
YHUCAEe CBA3aHHBIM ¢ (DU3UKOH M TEXHUKOH, YMEHHE COBEpILIATh
OCO3HaAHHBIA BEIOOp OyAyIneld mpodeccun U peanu30BbIBATE COOCTBEHHBIE
’KU3HEHHBIE TITAHBI,

TOTOBHOCTH M CHOCOOHOCTE K OOpa3’0BaHMI) M CaMOOOpPa3’OBAaHUI) B
o0nacTi PUBHKA HA TPOTAKEHHUN BCCH JKH3HH.

IKOJOTHYECCKOro BOCIIHTAHHS .

C(hOPMUPOBAHHOCTE IKOJIIOTUYECCKON KYJIBTYPBIL, OCO3HAHHUE TTOOATBHOIO
XapakTepa SKOJOTHIECKUX MPodIem;

IUTAHUPOBAHUE W OCYLUECTBICHHUE ICHCTBHA B OKPYXKAIOIUEH cpeae Ha
OCHOBE 3HaHUA LENEl YCTONYMBOrO Pa3BUTHS YETIOBEUCCTRA,

PacIMpPEeHHe OMBITA ACATENIBHOCTH 3KOJIOTHYECKONM HANpPaBJICHHOCTH Ha
OCHOBE UMEIONIMXCS 3HAHUH MO (pU3UKE.

HEHHOCTH HAYYHOI0 NNO3HAHHSA

C(hOPMHPOBAHHOCTE MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS QUIHYECCKON HAYKH,

OCO3HAHHE LEHHOCTH HAYYHOH JEATENIbHOCTH, T'OTOBHOCTH B TIpOLECCE
M3y4YeHHA (U3MKA OCYILECTBIISTH TPOSKTHYI0 M HCCIEAOBATENBCKYIO
AEATeNILHOCTh MHANBHAYATBHO U B TPYIINE.

METAINPEIMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHBIE YHHBEPCAJIBHBIC YUeOHbIe AelicTBHS
Bba3zoBbie JJornueckHe nelicTBHA:

CaMOCTOSTENIbHO  (pOPMYJIMPOBATh M AKTYANH3UPOBATH  MpodieMy,
paccMaTpUBaTh €€ BCSCTOPOHHE;,

OMpeNenATh LEIH ACATENILHOCTH, 3a/laBaTh MapaMeTphl W KPUTEPHH HX
JTOCTIKEHHUS,

BBIABJIATE 3aKOHOMEPHOCTH UM TPOTUBOPEYHS B  PacCMaTpHBAEMBIX
(PM3HYECKUX SBNCHUAX;

pa3palarbIBaTh MaH PeUICHUs MPOONEMBL ¢ YUETOM aHANIN3a UMEFOIXCS
MAaTEPUHANBHBIX 1 HEMATEPHAIBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B ICATCIBHOCTb, OLICHHBATH COOTBETCTBHE
PE3yIBTATOB LIENIAM, OLICHHBATh PUCKH MTOCICACTBHIN ACATSIBHOCTH,
KOOPOHHHPOBATh M  BBIMOJIHATE paboTy B YCIOBHAX PEAIBHOIO,
BHPTYAIBHOTO 1 KOMOMHHUPOBAHHOTO B3aMMOJACHCTBHA,

Pa3BUBATh KPEATHBHOE MEILLICHUE TIPH PEILICHHH JKU3HEHHEBIX MPOOIIEM.

ba3zoBbie HCCIEI0BATENbCKHE AeHCTBHSA:

BJIAJETh HAYYHOH TCPMHHOJIOTHEH, KIIOUEBBIMH MOHATHAMH H METOAAMH
(puznueckoil HayKy,



BIAJACTh  HaBBIKAMH  YYEOHO-HCCNENOBATENBCKOH UM MPOEKTHOM
NEATENIBHOCTH B 00facTH (U3UKH, CMOCOOHOCTBI) M TOTOBHOCTBIO K
CAMOCTOSATENIBHOMY TMOHCKY METOAOB pPEIICHHA 33734  (PU3UYECKOTO
COACPKAaHU, TPIMEHEHHIO Pa3IMYHBIX METOA0B MO3HAHHKA,

BIAJIETh BUAAMH JEATEIBHOCTH MO TMOJYYCHHIO HOBOTO 3HAHUSA, €ro
MHTEPNPETALUH, MPECOOPA30BAHHIO M IPUMEHEHHIO B PA3IMUHBIX YUCOHBIX
CUTyaUMsX, B TOM YHCJIE MPH CO3JAHHH YUeOHBIX MPOCKTOB B OOJIACTH
(PH3UKH,

BBIABIIATE TPUYMHHO-CICACTBCHHBIC CBA3M W AKTyaIu3WpoOBaTh 3a4ady,
BBIJIBUIATh THUIOOTE3y €& PCIICHHsA, HaXOAWTh AapPryMeHTHl i
JOKA3aTE€NbCTBA CBOMX YTBEPXKACHHH, 3a/aBaTh MApaMETPhl U KPUTEPUH
PELICHHUS;

aHATM3UPOBATh MOJIYYEHHBIE B XOAE PELICHHA 3a0a4d  Pe3yJIbTaThl,
KPUTHYECKH OILEHUBATh HX AOCTOBEPHOCTD, MPOTHOZUPOBATH H3MEHEHHE B
HOBBIX YCIIOBHUSAX,

CTaBUTh H OPMYIHpOBaTh COOCTBEHHBIE 3agadud B 00pa3oBaTEIbHOM
AESATENBHOCTH, B TOM YHCIIC TIPY U3YUYCHHUH (PU3NKH,

JABATh OLICHKY HOBBIM CHTYaUMsM, OLCHUBATH TPUOOPETEHHBIN OIBIT,
YMETb MEPEHOCUTh 3HAHHA MO0 (U3HKE B TMPAKTHUCCKYKO 00nacThb
KUIHEIEATETBHOCTH,

YMETh HHTETPHUPOBATH 3HAHUS U3 Pa3HBIX YYEOHBIX IPEAMETOB;
BBIJIBUTaTh HOBBIC HJICH, IPE/JIaraTh OPUTHHAJBHBIC MOAXOAB H PEUICHNUS;
CTaBUTH MPOONEMBI U 3a/1a4H, TOTIYCKAIOLIHUE AJIbTCPHATUBHBIE PEIICHHUS.

Pa6ora ¢ undopmaumeii:

BJIAJETh HABBIKAMH TIONYYCHHS HH(POpPMAUWH PUIHUYCCKOTO COACPKAHHS
13 MCTOYHWKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCYILECTBIIATH MOUCK,
aHamM3, CHCTEMATH3AUMIO W MHTEPNPETALHI0 HH(OPMAUMK Pa3THMYHBIX
BHAOB U (POPM MpEACTABICHUA,

OLEHHUBATH JOCTOBEPHOCTH HH(pOpMALINY;

UCMONIB30BATh CPEACTBA HH(MOPMALMOHHBIX W KOMMYHHKAIIHOHHBIX
TEXHOJOTHH B  PpEIMIEHHMH KOTHHTHBHBIX, KOMMYHHKATHBHBIX H
OpPTaHM3aLUOHHBIX 33734 ¢ COONIOJACHUEM TpeOOBaHMil 3ProHOMUKH,
TEXHUKH O€30MAaCHOCTH, TUTHEHBI, PeCypcocOepekeHUs, TPABOBBIX U
ITUYECCKHX HOPM, HOpM HHPOPMALIHOHHON O€30IaCHOCTH,

CO3/1aBaTh TEKCTHl (PU3MUECKOrO COAECPXKAHUSA B PasIHUHBIX (popMmaTax ¢
YYETOM Ha3zHaueHHA WHGOPMALMH M LCICBOH ayAWTOPHH, BBEIOMpas
ONTHMAJIBHYIO (HOPMY TIPEACTABICHHA U BU3YAJTH3ALHH.

KoMMyHHKATHBHBIE YHHBEpPCAJIbHbIE YYeOHbIe AeiicTBHS:



OCYIIECTBNATE OOIICHHE HA YypokaX (U3MKA H BO BHEYPOUHOI
NEATENBHOCTH,

pacrio3HaBaTh TIPEANOCHUIKM KOH(IMKTHBIX CHTyalliii M CMAr4ath
KOH(JIHKTHI;

Pa3sBEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3PEHHS C HCIOJB30BAaHHEM
SI3BIKOBBIX CPEICTB,

NOHHMAaTe W WCMOOJIB30BATh  MPEHMYIISCTBA  KOMAHZHOW W
MHINBUAYAIBHOM paboTHL;

BEIOMpATh TEMATUKY H METOABl COBMECTHEBIX OCHCTBHH ¢ Y4ETOM OOMIMX
MHTEPECOB ¥ BO3MOXKHOCTEH Ka)KIOTO WieHa KOJUICKTHBA;

NPUHAMATE 1I€TH  COBMECTHOH JI€ATENBHOCTH, OPTaHHW3OBHIBATE U
KOOpAMHUPOBATh NCHCTBHA MO €€ JOCTHXKCHHK). COCTaBIAThH IUIAH
ACHCTBUIA, pacipeACNATh PONH C YYETOM MHEHHUI YYaCTHUKOB, 00CYKIaTh
PE3yJIBTAThl COBMECTHOH PabOTHI;

OLCHHBATh KAa4YECTBO CBOETO BKJIAJa M KAKAOTO YYACTHHKA KOMAaHABI B
oOuIHii pe3ynpTar no pa3paboTaHHBIM KPUTEPHSIM;

npeAnaratb HOBBIE IMPOCKTHI, OLEHHBATH WACH C TO3ULUWH HOBH3HEI,
OPMIHHANBHOCTH, TPAKTHYECKOH 3HAUNMOCTH;

OCYLIECTB/IATE MO3HTHBHOE CTPATETMUECKOE MOBEOCHHE B Pa3IMYHBIX
CUTyalusiX, MpOABIATH  TBOPYECTBO M BOOOpaXKeHHE,  OBITH
WHUITHATHBHBIM,

PeryisiTHBHbIE YHHBEPCAJIbHbBIE YaeGHbIC TeHCTBHS
Camoopranm3anns:

CAMOCTOATENIBHO  OCYLIECTBIATh TO3HABATENBHYK)  AEATENBHOCTH B
obnmactTi (PM3MKM H AaCTPOHOMHM, BBISBIATH TPOONEMEBI, CTABUTH U
dopMynupoBaTh COOCTBEHHBIC 3a0a4H,

CaAMOCTOSTENIBHO COCTABMATH IJIAH PEILCHHS PACUETHBIX U KAYECCTBEHHBIX
3a0a4, TUIAH BBITONHEHHS MPAKTHYCCKON paboThl ¢ YUETOM HMEIOLIMXCS
PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U NMPEANOYTEHHH;

JABaTh OLIEHKY HOBBIM CHTYAIIHsIM;

pacniMpsaTh paMKH ~ y4eOHOTO MpeaMeTa Ha  OCHOBE  JIMYHBIX
TIPEAMOYTEHHIA;

AeNnaTh OCO3HAHHBIA BBIOOP, apryMEHTHUPOBATH €ro, OpaTk Ha ¢e0s
OTBETCTBEHHOCTD 32 PELLICHHUE;

OLEHUBATH IPHOOPETEHHBIIA OTIBIT,

crocoO0CTBOBAaTh (POPMUPOBAHHIO M MPOSBICHUIO SPYAMLMH B 00IacTH
(PH3UKH, TOCTOAHHO IMOBHINATE CBOM OOpa3oBAaTEeNbHEBIN M KYJIbTYPHBI
YPOBEHb.

CaMOKOHTPOJlB, IMOMHOHANBHBIA HHTE/LJIEKT:



JaBaTh OLICHKY HOBBIM CHUTYAllHIM, BHOCHTh KOPPEKTUBEI B ICATEIBHOCTE,
OLICHUBATE COOTBETCTBHE PE3YJILTATOB LIENAM,

BIAJIETh HABBIKAMH TIO3HABATENBHON pednekcuu Kak OCO3HAHHSA
COBEPILIACMBIX NCHCTBHII U MBICIUTENBHBIX MPOLIECCOB, HX PE3VIBTATOB H
OCHOBaHHIA,

WCIIONB30BaTh MPHEMBL pedIeKCUM OIA OLCHKH CUTyaluHu, BBIOOpa
BEPHOI'O PELLICHNA,

YMETE OLICHWUBATh PUCKHA H CBOECBPEMEHHO NPUHHUMATH PELICHHUA IO MX
CHIDKEHHIO,

MPUHAMATE MOTHBBI M ApPryMEHTHl JPYTHX NPH AHAIKA3E PE3YJIBTATOB
JNEATENIBHOCTH,

NpUHUMATh €04, MOHUMAs CBOM HENOCTATKH U JOCTOUHCTRA,

NPUHUMATE MOTHBBI H ApPryYMEHTBl JPYTHX IIPH aHAH3e pPe3yJIBTaToB
JNEATENIBHOCTH,

NPU3HABATH CBOE MPABO M MPABO APYTHX HA OLIMOKH.

B mpouecce AOCTHKECHUA JINYHOCTHBIX Pe3y/bTaTOB OCBOSHHMA TPOTPAMMEI TIO
¢u3nke g ypoOBHA cpeaHero odmero ofpasoBanus y 00yYarOMMXCS
COBEPIICHCTBYETCS SMOLMOHAIBHEIH WHTEIUICKT, MpeAnoararoLmii
Cc(hOpMHUPOBAHHOCTE:

CaMOCO3HaHHA,  BKIOYAIOIIET0  CMOCOOHOCTH — MOHHMAaTh  CBOE
3MOIHOHANIBHOE COCTOSHHE, BUAETh HATIPABJIEHHS PA3BUTHA COOCTBEHHOM
3MOLHOHANBHOM Chepbl, OBITH YBEPEHHBIM B cele;

CaMOPETyIHPOBaHHs, BKJIOYAOLIETO CAMOKOHTPOIb, YMEHHE TIPHHUMATh
OTBETCTBEHHOCTh 34 CBOE TOBEACHHE, CMOCOOHOCTH ANANTHPOBATHCA K
IMOLMOHANBHBIM H3MEHEHHSAM W TIPOSIBIATE THOKOCTH, OBITH OTKPBITHIM
HOBOMY,

BHYTPEHHEH MOTHBALMH, BKJIFOYAIOUIEH CTPEMIICHHE K JOCTHKCHUIO LIENH
W yCIeXy, ONTHMHA3M, HHULIUATHBHOCTE, YMEHHE ACHCTBOBATh, HCXOIS U3
CBOMX BO3MOYHOCTEHH,

3MNATHH, BKJKOUYAKMIEH CNOCOOHOCTE MOHUMATh  SMOIMOHATBHOE
COCTOSHHE JPYTHX, VUMTBHIBATE €r0 MpPH OCYIIECTBACHUH OOIIEHNS,
CTIOCOOHOCTE K COUYBCTBHIO H COMEPEKUBAHHUIO,

COIMAJIBHBIX ~ HABBIKOB, BKJTIOUAKOIIMX  CMOCOOHOCTh  BHICTPAHBATH
OTHOLIECHHS € JAPYTHMH JIOABMH, 3a00THTBCS, TPOABIATE HMHTEPEC H
paspeniath KOHQIUKTHL

[TPEJIMETHBLIE PE3VYJIbTATBI



K koHuy oOyueHus B 10 Kaacce TpeAMETHBIE PE3yNbTaThl Ha YIAyOIEHHOM
YPOBHE JOJDKHBI OTPaXkaTh C(POPMUPOBAHHOCTE Y O0YUArOIIMXCsl YMEHHI:

NOHUMATh poJib  (HU3UKA B  DKOHOMHUYECKOH, TEXHOIOTHYECKOMH,
3KOJIOTHYECKOH, COLMANBbHOH M 3THYECKOH cdepax JAeATENBHOCTH
YEIOBEKA, POJb M MECTO (PU3UKH B COBPEMEHHON HAY4YHOH KapTHHE MHUpA,
3HAUYCHUEC OIHUCATENBHON, CHCTEMATH3UPYIOWIEH, OOBACHHTECNBHOH H
NPOrHOCTHYCCKOH  GyHKUMA  (PU3MYECKOH TEOPMH —  MEXAHHKH,
MOJICKYJIAPHOH (PU3WKH H TEPMOAMHAMHMKH, PONb (PU3HYECKON TEOPUU B
(OpMHUPOBAHUY TIPEACTABIICHUH O (PN3UICCKOH KAPTHHE MUPA,

pa3inyaTe YCIOBHUA [PUMEHHUMOCTH MOJCNHEH (U3MYECKHX TEI U
NpPOLIECCOB  (ABJCHUI): HHEpLHUANIbHAS CUCTEMA OTCYETa, a0CONFOTHO
TBEPAOE TENIO, MarepuajbHas TOYKA, PABHOYCKOPECHHOE JBHXKEHHE,
CBOOOMHOE MaaeHue, aOCOJIOTHO ympyrasd aedopManus, alGCOMIOTHO
YIPYroe  adCOMIOTHO HEYNPYToe CTOJIKHOBEHH, MOJENHU ra3a, SKUAKOCTH
1 TBEPAOIO (KPUCTAIUIMYECKOTO) TENA, HACANBHBINA ra3, TOUSUHBIH 3apsj,
OJHOPOAHOE MEKTPHUECKOE MOJIE,

pa3uyaTe YCIOBUA (TpaHMLBl, O0IACTH) NMPHUMEHUMOCTH (PHUINUECCKUX
3aKOHOB, TIOHUMATh BCEOOMMit xapakrep (pyHIAMEHTAIBHBIX 3aKOHOB H
OrPAHUYEHHOCTH HCIOIB30BAHNA YACTHBIX 3aKOHOB,

AQHATM3UPOBATE M OOBACHATH MEXAHWYECKHE MPOLECCHl U SBJICHHA,
UCIOJIB3Ysl OCHOBHBIE TOJIOKEHHS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTD
MEXAHUYECKOTO MABIOKEHUSA, (POpPMYNBl KMHEMATHKH PaBHOYCKOPEHHOTO
ABIOKEHHA, MpeoOpasoBaHusa l'ammies I CKOPOCTH H IMEPEMEIIECHN,
3akOHbl HprOTOHA, MNpUHIUND OTHOCHTENBHOCTH [amunes, 3akoH
BCEMHUPHOIO TATOTEHWS, 3AKOHBI COXPAHCHHs MUMIYJIBCA U MEXAHHYECKOH
SHEPIrUM, CBA3b PalOTHl CHJIBI ¢ M3MCHECHHEM MEXAHWYECKOW JIHEPIUH,
YCIOBHA PABHOBECHS TBEPAOrO TeNa), TPU 3TOM  HCIOIb30BATh
MATEMATHYECKOE  BBIPOKCHHE  3aKOHOB,  YKa3blBarb  YCIIOBHA
NPUMEHUMOCTH (PU3UUECKUX 3aKOHOB: MpeoOpasoBanuii ["anumes, BTOpPOro
U TPETBEro 3akOHOB HEBIOTOHA, 3aKOHOB COXpAaHEHUs HMIYJIBCA U
MEXAHUYECKOH SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHHS,

AQHATU3HPOBATE U OOBACHATH TEIUIOBBIE MPOLIECCH U ABICHUA, UCTONB3YS
ocHOBHBIE monokeHUss MKT H 3aKOHBI MONEKYIApHOH (U3MKH H
TCPMOONHAMHKH (CBA3b JABJICHWA HICABHOIO Ta3a CcO cpeaHei
KHHETHYECKOH HHEPrueH TEIUIOBOrO ABHXKEHUSA M KOHILICHTpaUMEH €ro
MOJICKYJI, CBsI3b TEMINEPATyphl BEIISCTBA €O CPCOHEH KHHETHYECKOI
SHEPrHEH TEIUIOBOTO ABWKEHHS €T0 YACTHL, CBA3bL AABICHUA HACATBHOTO
raza ¢ KOHUEHTpAUWEH MOJICKY]l H €ro TEeMIEpaTypoi, YpPaBHEHHUE
Menaeneepa—Knaneiipona, mnepBbIii  3aKOH TEPMOAUHAMHMKH, 3aKOH



COXPAaHCHHUs DHEPrud B TEIUIOBBIX MPOLECCAX), MPU ITOM HCIOIB30BaTh
MAaTeMaTHYECKOE  BBIP@OKEHHE  3aKOHOB,  VKa3bIBATh  YCIOBHA
NpPUMEHUMOCTH ypaBHEeHHd Menaeneera—Knanerpona;

aHATM3HPOBaTh H  OOBACHATH JIEKTPUYECKHE SBICHUA, HCMONB3YA
OCHOBHBIEC TIOJIOKEHHA M 3aKOHBI 3JIEKTPOAMHAMHMKH (3aKOH COXpaHEHHS
EKTPUYECKOrO 3apsaaa, 3aKOH Kymnona, MOTCHUHAIBHOCTD
MEKTPOCTATHYECKOTO TONA, MPUHLMI CYNEPIO3HLMHA  SNEKTPHYCCKUX
TIOJICH, MPH 3TOM YKA3biBasg YCIIOBHA IMPUMEHHMOCTH 3akoHa Kynona, a
TAK)KE MPAKTHYCCKH BAKHBIC COOTHOILCHHUSA: 3aKOHBI OMa i ydacTka
LENMW W A4 3aMKHYTOM JIIEKTPUYECKON LenH, 3akoH [[koyna—Jlenua,
npaeuna Kupxroga, sakonsl ®apanes A sNeKTpoansa),

OMUCHIBATh (PU3UYECKUE MPOUECCH U ABICHUS, UCTONb3Yd BEIHYHHBL
NEPEMENICHNE, CKOPOCTh, YCKOPEHHE, UMITYJILC TETA U CUCTEMBI TEJI, CHIIA,
MOMEHT CHJIBI, JABJIEHWE, NOTCHUHUANBHAS JHEPTHs, KUHETUYECKAs
SHEPrus, MEXaHH4YeCKas SHEprusi, padoTa CHIIBL, LEHTPOCTPEMHUTEIBHOES
YCKOPEHHE, CHNA THKECTH, CHIIA YIPYTOCTH, CWA TPEHHSA, MOIUHOCTD,
DHEPrHs B3aUMOACHCTBHA Tesa ¢ 3emuéii BOMM3M €€ MOBEPXHOCTH,
SHEpPrus yopyroi acpopManiv TPYKHHBL, KOJNHYECTBO TEIUIOTEHI,
abcoNoTHAs TeMIepaTypa Tena, pabora B TCPMOAMHAMUKE, BHYTPEHHSAA
HEPrHs HWACATBHONO OJHOATOMHOrO rasa, padoTa HACaNnBHOIO rasa,
OTHOCHTENBHA BIAXHOCTE Bo3ayxa, KIIJI wuaeansHOro TEMIOBOTO
JABUTATENA, IEKTPHUECKOE ONE, HANPDKEHHOCTE INEKTPHYCCKOrO TOJIA,
HANpPOKEHHOCTE MO TOYEYHOrO 3apsaa MIH 3apsoKeHHOTO 1apa B
BaKyyM€ M B JUMIEKTPUKE, MOTCHLHAT JIEKTPOCTATHYECKOTO IO,
Pa3sHOCTh  MOTEHUWAIOB, JJICKTPOABWKYLIAA CHJIA, CHIIA  TOKa,
HANPDOKEHHE, MOIMHOCTh TOKA, JJEKTPUYEcKas EMKOCTBH IUIOCKOTO
KOHZEHCATOPa, COMPOTHUBIICHHE YYAacTKa LENW ¢ TOCIHEAOBATEIbHEIM U
NapaUIENBHBIM COCAUHEHUEM PE3UCTOPOB, SHEPTUA WIEKTPUYECKOrO MOJIA
KOHACHCATOpa,

OOBACHATE  OCOOCHHOCTH  MPOTEKAHHWS  (PU3HYECKUX  SIBICHHIL
MEXAHUYECKOE MABIDKCHUE, TEIUIOBOE JBHDKEHHE YAaCTHUI[ BEIICCTBA,
TEIJIOBOE PABHOBECHE, OPOYHOBCKOE ABIKEHHE, MU(pPy3us, UCIApEHHE,
KUNEHUE H KOHACHCALNS, TUIABJICHHE U KPUCTAIUTH3AlUs, HAIPaBICHHOCTh
TEIUIONEPEIAYH, ICKTPH3ALHUA TEN, JKBUMNOTCHIUATBHOCTE TTOBEPXHOCTH
3apsPKEHHOTO IPOBOIHUKA,

IPOBOAUTDH UCCICAOBAHUE 3aBUCHMOCTH OJHOM (PM3MYECCKON BENHYHUHEI OT
OpYroi ¢  HCNOJNB30BAHHEM  MNPIMBIX  H3MEPEHUI, TMNPH  OTOM
KOHCTPYMPOBaTb YCTAHOBKY, (MKCUPOBATH pPE3YNbTATH TMOIYYCHHOMH
3aBUCHMOCTH (PH3MYECKMX BEIHYMH B BHAC TIPaPUKOB € yUETOM



a0CONMIOTHBIX MOTPEIIHOCTEN U3MEPEHHIA, IENaTh BEIBOABI [0 PE3ybTaTaM
HCCIICIOBAHUS,

NPOBOJUTh KOCBEHHBIE M3MEPEHHS (PUIUYECKUX BEIHYHMH, TPU 3TOM
BHIOMPATh ONTUMAJBHBIA METOA M3MEPEHHS, OLEHHUBATH aOCOMIOTHBIE W
OTHOCHTEJIBHBIE MOTPEITHOCTH MPSAMBIX H KOCBEHHBIX H3MEPECHHUIA,
MPOBOAUTE OIMBITEL [10 [IPOBEPKE MPEMIOKEHHON TUIIOTE3RL: IIAHHPOBATH
JKCIEPUMEHT, COOUPATE SKCIEPHMECHTATBHYI0 YCTAHOBKY, AHAIM3NPOBATH
MOJIYYEHHEBIE PE3YBTATEL U JAENATh BBIBOA O CTATyCce NPEMJIOKECHHOH
TUIIOTE3E,

co0moaare npasuiia 6e30MaCHOrO TPYAA MPH MPOBEACHUH HCCICAOBAHUIT
B paMkax yueOHOTO OJKCIEPUMEHTa, TNpakTHKymMa H  y4eOHO-
HCCIIEIOBATENBECKOM H TPOCKTHOH MEATENIBHOCTH C HCIOIB30BAHHEM
U3MEPUTENBHBIX YCTPOMCTR U JJAOOPaTOpHOro 000py 10BAHNUS,

peniate pacy€THRIC 3ada4d ¢ ABHO 3aJaHHOH H HEABHO 3aJaHHOMI
(pHU3NUECKO MOZENBIO. HA OCHOBAHHM AHANM3a YCIOBHA OOOCHOBHIBATH
BeIOOp (u3Mueckoit Mopenu, oOTBedaomieH TpeOOBaHHAM  3aJayH,
OPUMEHATh  (POPMYNBI, 3aKOHBI, 3aKOHOMEPHOCTH M  IOCTYJATHI
(pU3NUECKUX TEOpUit TpPH MCHOMB30BAHMM MATEMATUYCCKHX METOIOB
peLeHus 3a1a4, NIPOBOAUTE PACUETH HA OCHOBAHHHN MMEIOLINXCA JAHHBIX,
AHATTH3HPOBATE PE3YJBTATHL H KOPPEKTHPOBAThH METOABI PEIHICHHA C
YUETOM TMOJIYUYCHHBIX PE3YIBTATOB,

peliaTh KAYeCTBEHHBIC 3a74a4d, TPeOYIOMNE NPUMEHEHWS 3HAHUH U3
Pa3HBIX Pa3aenoB Kypca (PM3UKH, a TAKKE HHTErPALlii 3HAHUH U3 APYTHX
NIPEAMETOB €CTECTBEHHO-HAYYHOIO IUKIA. BBICTPAMBATE JIOTHYECKYE)
LENOYKY PacCy’KACHHUI ¢ OMOPOH HA U3YUEHHBIE 3aKOHE], 3aKOHOMEPHOCTHU
1 (pM3UYECKUE SBICHHUS,

WCIOJIB30BATh TEOPETHUUCCKUE 3HAHUA I  OOBSACHEHWS OCHOBHBIX
NPUHLUIOB PA0OTH U3MEPUTEIBHBIX MPHOOPOB, TCXHUYECKUX YCTPOHCTB
H TEXHOJIOTHYECKHX TPOLIECCOB;

NPUBOJUTE TNPUMEPHL BKIAAA POCCHICKHX M 3apyOCKHBIX VUYEHBIX-
(PM3NKOB B PA3BUTHE HAYKH, B OOBICHEHHE MPOIECCOB OKPYXKAOIIETO
MHUpA, B Pa3BUTUE TEXHHUKHU U TEXHOJIOTHIL;

AHATM3UPOBATE U OLIEHUBATH NOCIEACTBUA OBITOBOMH U NPOU3BOACTBEHHOM
ACATENIBHOCTH HYEJIOBEKA, CBA3AHHOW ¢ (U3HYECKMMM TIPOLIECCAMH, C
TIO3HIMIA 3KONOrN4eCKOi O€30MaCHOCTH, NPEACTABICHHI O PallHOHATIBHOM
TIPUPOAOTIOJIB30BAHNH, A TAKOKE PA3YMHOM HCIONB30BAHUH AOCTHKCHWI
HAYKH W TEXHONOTHH )i JAIBHEHIUETO pPa3sBUTHUA YEJIOBEYECKOTO
o0mecTBa;



NPUMEHATH Paslu4Hble CcocoOBl padoTel ¢ MH(popManuell pundecKoro
COACPXAHUs C HCIOJB30BAHHEM COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTUH, MPH 3TOM HCHONB30BAaTh COBPEMEHHBIE HH(POPMAIIMOHHBIC
TEXHOJOTMH /IS IOUCKA, MepepalOTKH M MPEABABNCHUSA Y4YeOHOH U
HAYYHO-MONYJIAPHON HH(pOPMalK, CTPYKTYPHPOBAHHSA H HHTEPIPETALUH
nHpOpMALMH, MOJYYCHHOH W3 PpA3IUYHBIX HCTOYHUKOB, KPUTHUCCKH
AHATM3UPOBaTh  MOMyYacMylo  HMHPOpMALMIO M OLEHHBAaTL €€
DOCTOBEPHOCTh KAK HA OCHOBE MMCIOLIMXCA 3HAHHN, TAK U HA OCHOBE
aHaIM3a HCTOYHHUKA HHPOPMALIHH,

NPOSABIIATE OPTaHU3ALNOHHBIE n NIO3HABATEIILHBIC YMCHHS
CAMOCTOSITENIFHOTO  TPHOOPETEHHWS HOBBIX 3HAHWI B  Mpoliecce
BBIMTOJTHEHNS [TPOEKTHRIX H YUYEOHO-HCCIEI0BATENBECKHX padoT,

pa0oTaTe B rpymne ¢ MCIOTHEHHWEM pPA3HMYHBIX COLMAIBHBIX PONEH,
IUTAHUPOBaTh paldOTy PYINBI, PAMOHAIBHO PACIpPEAETATh ACATENBHOCTD
B HECTAHZAPTHBIX CUTYaUMAX, aACKBAaTHO OLEHHUBATH BKIAA KAKIOTO W3
YYaCTHHKOB IPYIIIEI B PELICHHE PACCMATPUBAEMOI MPOOIIEMEI,

NPOSIBJIATE MOTHBALHMIO K Oyaywei mpo(ecCUOHANBHON ACATETBHOCTH TI0
CHELMANBHOCTAM (PUMKO-TEXHHYCCKOTO PO,

K koHny oOyueHns B 11 Kaacce MpeIMETHBIE Pe3ybTaThl HAa YLAyOIEHHOM
YPOBHE JO/DKHBI OTpaXkaTh C(POPMUPOBAHHOCTE Y 00YYAIOIUXCS YMEHHIA:

NOHMMAaTk pPoJib  (PU3HKH B  3KOHOMHYECKOH, TEXHOJIOTHYECKOM,
COILMAJIBHOM U 3THYECKOH cepaxX NeATENBHOCTH YETOBEKA, PONb H MECTO
(HU3MKH B COBPEMCHHOH HAay4yHOHW KApTUHE MHpPA, POJIb ACTPOHOMHMH B
NPAKTHYECKON  JEATENIBHOCTH YEIIOBEKA M JANbHEHIIEM HAy4yHO-
TEXHUYECKOM PA3BUTUH, 3HAYCHHE ONHUCATEIBHON, CHCTEMATH3UPYIOLICH,
OOBACHUTENBHOM M MPOrHOCTHYCCKON (YyHKUMET pu3ndeckodi Teopuu —
MEKTPOAUHAMUKY, CHELHATBHOH TEOPUH OTHOCHTENBHOCTH, KBAaHTOBOIA
(pu3uku, ponp PU3NUECKOH TEOpHH B (POPMUPOBAHUM NPEACTABICHHUH O
u3nYecKoil KapTHHE MHpPA, MECTO (PM3NMUECKOH KapTHHBI MHUpa B O0IIEM
PANY COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX NPEACTABICHUN O IPUPOAE;
pa3ii4yaTh VCIOBHA MNPUMEHHUMOCTH MOJeNell (U3MYECKUX Tel H
NPOLECCOB (ABJICHWIT). OJHOPOAHOE SJCKTPUUECCKOE H  OAHOPOAHOC
MAarHMTHOE MOJIsA, TAPMOHNYECKHE KONeOaHUA, MATCMAaTHYCCKHI MasTHUK,
WICAJIBHBIA TPYKAHHBIA MAsSTHUK, FAPMOHHYECKUE BOJIHBL, WACATIBHBIN
KOJIeOaTENbHBIH KOHTYP, TOHKAasA JTUH3a, MOJACNCH aToMa, aTOMHOTO AApa U
KBAHTOBOM MOJEIIN CBETA,

pa3nuyaTh YCIOBUA (TrpaHMLBL, OOMIACTH) NMPUMEHUMOCTH (H3MYECKUX
3aKOHOB, TIOHHMATh BCEOOMMI Xapakrep (PyHAAMEHTANBHBIX 3aKOHOB M
OrPaHUYEHHOCTE HCIOIB30BAHUA YaCTHBIX 3aKOHOB,



AHATM3HPOBaTh M OOBACHATH IEKTPOMATHUTHBIE MPOLECCH U ABICHHA,
UCMOJIb3Ysl OCHOBHBIE TMONOKEHHS M 3aKOHBl 3JEKTPOJAMHAMHKH H
CHEUUANIBHON ~ TEOPHH  OTHOCUTEIBHOCTH  (3aKOH  COXpaAHEHUs
AMEKTPUUECKOr0  3apsaaa, cuina Awmnepa, cuna  JlopeHna, 3akoH
MEKTPOMArHUTHOH  MHAyKuuH, mpaswio  Jlenma, cBsase  3/IC
CAMOMHAYKLUMH B JJIEMEHTE JJIEKTPHYECKOH WEMH €O CKOPOCTBEO
W3MECHEHHs  CHJIBI  TOKa,  MOCTYJIATel  CHCLWAIBHOH  Teopuw
OTHOCHUTEIBHOCTH DIHIITEHHA),

AHATM3UPOBATE U OOBACHATH KBAHTOBBIC MTPOLIECCHI U ABJICHUS, UCTIONB3YS
NOJIOKCHUA ~ KBAaHTOBOM  (m3uKkK  (ypaBHEHWE  DHHIUTEHHA  AJA
¢oTorddexra, mnepeblii U BTOpol mocTydarel  bopa, mnpHHIMI
COOTHOIIECHUS HeompeAenéHHocTel [eii3eH0epra, 3akOHBI COXpPaHEHUA
3apA0BOTO M MACCOBOTO YHCEN M 3HEPTUM B SACPHBIX PEaKLHAX, 3aKOH
PaaMOaKTHBHOTO pacnaja);

OMUCHIBATE (U3HYECCKHUE IMPOLECCH H ABICHUA, HCIONb3YA BEITUYHHBL
HANPDKEHHOCTD IEKTPHYECKOTO TOJIA, IOTEHIHAN JIEKTPOCTATHYECKOTO
NONA, Pa3sHOCTE MOTEHOMANOB, JICKTPOABWKYIIAA CWIA, HWHIAYKLHUS
MArHUTHOIO MOJsl, MAarHWUTHBIA MOTOK, CHNa AMMeEpa, HMHAYKTHBHOCTB,
SNMEKTPOABIDKYLIA CHIA CAMOWHAYKUHMH, JHEPTUA MArHUTHOIO OIS
NpPOBOJHHUKA ¢ TOKOM, PEIATUBHCTCKHI HMIYJIbC, MOJHAs 3HEPIHI,
HEPrUsi TOKOs CBOOOJHON YaCTHUIBI, 3HEPTUS M HMNYJILC (DOTOHA,
MaCCOBO€ YHCIIO U 3apsi/ A/pa, SHEPrHs CBA3M Apa;

O0BACHATE  OCOOCHHOCTH  TpPOTEKaHHMA  (PM3UYECKUX  SABJICHMH:
37€KTPOMAarHUTHAs HHAYKINSA, CAMOMHAYKIMS, PE30HAHC, HHTEPPEPEHIUA
BONH, JU(PaKUMs, OHCTIEPCHA, TONHOE BHYTPEHHEE OTPAKCHHE,
dorosnekrpuucckuii dddexr (dpororddexrt), anppa- u Oera-pacnagbl
AACP, TaMMa-H3JIydeHHUE A1ep, PU3MUECKHE NPHHLUUNBL CHEKTPATIBHOTO
aHanmu3a u paboThI Jlasepa;

OMpENenATh HaNpaBJICHUE WHAYKIMH MarHUTHOTO TOJs MPOBOAHUKA C
TOKOM, CHJIBI AMIiepa U CHitbl JIopeHua;

CTPOUTH H300paKEHHE, CO3TABACMOE TUIOCKHM 3€PKaJIOM, TOHKOI JTHH30H,
1 PaCCYUTBIBATH €70 XapaKTEPUCTUKH,

NPUMEHATE OCHOBOTIONATAKIINE ACTPOHOMHUYECKUE TOHATHSA, TCOPHH H
3aKOHBl AJI1 aHauuM3a M OOBACHEHHMS (PU3MYECKHX IPOLIECCOB,
TPOUCXOMANINX B 3BE3/AX, B 3BE3JHBIX CHCTEMAaX, B MEKraaKTHUECKO
cpeae; ABWKeHHUs HeOEeCHBIX Tell, IBOJIIOLMHU 3BE3] U BCeneHHOI;
NPOBOAUTL HCCICAOBAHUE 3aBUCHMOCTCH (PU3HYECKUX BEIMYMH C
WCMONB30BAHUEM TMPSAMBIX H3MEPEHWd, TPH 95TOM KOHCTPYHPOBATH
YCTAHOBKY, (DMKCHpPOBATH PE3yJAbTATBl  MOMYYEHHONW  3aBUCHMOCTH



(u3n9eCKUX BEMHYMH B BHAE TIpapUKOB ¢ YYETOM aOCOTIOTHBIX
TOTPEIMHOCTEH  M3MEPEHHH, JeNaTh  BBRIBOARL IO  PE3yNbTaTaM
UCCIIEIOBAHMUS,

NPOBOJUTh KOCBEHHBIE HM3MEPEHUS (U3UUYESCKUX BEIHYHMH, TPH 3TOM
BHIOMPATh ONTUMAJIBHBIA METOA M3MEPEHHs, OLECHHUBATH AOCONKOTHHIE H
OTHOCHTEIIBHBIC MOTPEIIHOCTH MPAMBIX H KOCBEHHBIX H3MCPECHHIA,
TPOBOAUTD OIBITH [0 MPOBEPKE MPEUIOKCHHON TUITOTE3BI: TJIAHHPOBATh
OKCIEPUMEHT, COOUPATE SKCIEPHMECHTATBHYI0 YCTAHOBKY, AHAIM3UPOBATH
TOJIYYCHHBIC PE3YJIbTATBL M ACTATh BBIBOA O CTATyCe NPEMIOMKEHHOM
THIIOTE3HI,

OMHCHIBATH METOBI MOJYYEHUS HAYYHBIX aCTPOHOMHYECKUX 3HAHUI;
co0monaTe npapuiia 0€30MacHOro TpyAa MPH NPOBEACHUH UCCIIETOBAHUIA
B paMkax yueOHOTO OJKCIEPUMEHTa, TNpakTHKymMa H  y4eOHO-
UCCIIEAIOBATENBLCKOM W TPOEKTHOH MAEATENBHOCTH C HUCTOJB30BAHUEM
M3MEPHUTENBHEIX YCTPOHCTB 1 J1abopaTropHOTO 000PY AOBAHNA,

pelware pacuéTHBIE 3a4aud ¢ ABHO 3aJaHHOM W HEIBHO 3aJaHHOM
¢u3nYecKoil MOACTBIO. HA OCHOBAHHW AaHalM3a YCJIOBHA BHIOHpaTh
¢u3nUeCKUe MOACIM, OTBEHAKLIHE TPeOOBAaHHAM 3aayd, TPUMEHSTH
(GOpPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIAThl (PU3HYECKUX TEOPHId
NpH  HCNOJB30BAHHH MATEMaTHYECKUX METOJOB pelleHus  3aj]ad,
NPOBOJUTE PacyéThl HA OCHOBAHUU MMEKOLIUXCSA JTAHHBIX, aHAMH3HPOBATh
PE3YNIBTATEL H KOPPEKTUPOBATh METOMIB! PEIICHUA ¢ YYETOM NOJYYEHHBIX
PE3Y/IBTATOB,

pelIaTh KA4YeCTBEHHBIC 3a7a4d, TPeOYIOMHE NPUMEHECHUS 3HAHWH W3
Pa3HBIX pa3genoB Kypca GU3MKH, a TAKKES HHTCIPALMH 3HAHHHA H3 JPYTUX
NPEIMETOB  €CTECTBEHHO-HAYYHOr0 LWKJIA. BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PACCYKACHUIA ¢ OMOPOH HA N3YYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH
1 (pU3UYECKUE SABICHHUS,

UCMONB30BAaTh TEOPETHYECKUE 3HAHUA Uil OOBACHEHHUS OCHOBHBIX
NPUHLIKIOB Pa0OTH U3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
¥ TEXHOJIOTHYECKHUX MPOLIECCOB;

NPUBOAUTL TPUMEPHL BKIAAAa POCCHUCKHX M 3apyOCKHBIX YYEHBIX-
(pM3NKOB B PA3BUTHE HAYKH, B OOBICHEHHE MPOIECCOB OKPYKAIIIEro
MHPA, B PA3BUTHE TEXHUKH H TEXHOJIOTHIA;

aHATU3UPOBATh M OLEHUBATH MOCIEACTBHSA OBITOBOH M NPOH3BOICTBEHHOIA
ACATENIPHOCTH HYENIOBEKA, CBA3AHHOH ¢ (PU3HYECKUMH TIPOLECCAMH, ¢
TO3HLHI YKOJIOTHUECKOH 0€30IacCHOCTH, PEACTABICHHH O PalMOHATIBHOM
IPUPOIOTIONB30BAHHM, & TAKKE PA3yMHOM HCNOIB30BAHHM AOCTHKCHUIL



HayKHl H TEXHOJOTHH I JAJbHEHINEr0 pasBUTHA YEIOBEYECKOIO
o0niecTBa,

NPUMEHATH PasUYHBIe CNOCOOB! paboThl ¢ HH(popManMell (PU3HIECKOTO
COACPKAaHUA C HCIOONB30BAaHHEM COBPEMEHHBIX HH(OPMALMOHHBIX
TEXHOJOTUH, MPH 3TOM HCMONB30BaTh COBPEMEHHBIE MH(QOPMALMOHHBIE
TEXHONOTHN IJIA MOUCKA, MepepabOoTKU W MpenbABlCHHA Yy4eOHOH u
HAYYHO-MONYJIAPHOH HHPOPMALNH, CTPYKTYPUPOBAHUA U HHTEPIPETALUN
nHpOpMALMH, MONYYCHHOH W3 PpA3IMYHBIX HCTOYHMKOB, KPUTHUCCKH
AHATM3UPOBaTE  MOMyYacMylo HMHPOpMALMIO ©  OUCHMBATH €€
DOCTOBEPHOCTh KAK HA OCHOBE MMCIOLIMXCA 3HAHHN, TAK U HA OCHOBE
aHan3a UCTOUHUKA HH(pOpMaLuH,

NPOABNIATE OpTraHU3alHOHHBIE " TIO3HABATEIIBHBIE YMEHHUA
CAMOCTOSATENIBHOTO ~ MPUOOPETEHHS HOBBIX 3HAaHMH B MpoIecce
BBIITOJTHEHHUA TPOEKTHBIX H YYEOHO-UCCIE0BATENBCKHX padoT;

paboTaTe B rpymne ¢ HCIOTHEHWEM PA3MYHBIX COLMAIBHBIX POJIEH,
NJIAHUPOBATH PadOTY TPYINEIL, PALHOHAIBHO PACPEACTATh ACATENBHOCTD
B HECTAHZAPTHBIX CUTYaUMAX, aACKBATHO OLEHHUBATH BKIAA KAKIOTO H3
YYaCTHHKOB IPYIIIEI B PELICHHE PACCMATPUBAEMOI IPOOIIEMEI,

NPOABIIATE MOTHBALHUIO K Oyaywei mpo(ecCUOHANBHON ACATETBHOCTH 110
CTIELMATBHOCTAM (PH3NKO-TEXHUYECKOrO NPOQUIIL.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo uacos
Ne HaumeHoBaHHE pa3ae/ioB H TeM DaekrponHbie (UndpoBbIe)
Kounrpoabhbie | IlpakTuyeckue
n/n nporpamMmmbl Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoThI padoThI
Pasaen 1. HAYUHBII METO/I IO3HAHUSI IIPUPO/IbI
1.1 Hayunbiit MeTOA NO3HAHUA NPUPOALI 6 https://m.edsoo.ru/PCIGBZ1VT
Hroro no paspeny 6
Paznen 2. MEXAHUKA
2.1 Kunemaruka 10 1 https://m.edsoo.ru/BKXFFBIA7
22 Jlunamuka 10 https://m.edsoo.rt/EMEIYTESH
2.3 CraTtuka TBEpIOrO TENA 5 1 https://m.edsoo.r/LEOIUJWS8
2.4 3aKOHbI COXPaHEHUsI B MEXaHHKE 10 1 https://m.edsoo.r/IPPU75ZCZ

Hroro no paspeny 35

Paznen 3. MOJIEKYJISAIPHAS ®U3UKA U TEPMOJUHAMHUKA

3.1 OCHOBBI MONIEKYIIPHOKUHETHYECKOH TEOPUH 15 1 https://m.edsoo.ru/GFRCERILS
32 TepmonnHamuka. Tenaosbie MallUHbI 20 1 https://m.edsoo.ru/HD3D80OQ61
A . D
33 RSt ORI AR R 14 1 https://m.edsoo.ru/IWB9TNGVP
NEePEeXObI
Wroro no pazpeny 49
Pasznen 4. DJJIEKTPOJAUHAMUKA
4.1 DieKkTpryeckoe rnoJie 24 1 https://m.edsoo.ru/LFUQRIRSA
42 [TocTosiHHBIN HNEKTPUIECKUI TOK 24 1 https://m.edsoo.r/WKWLISVW?2
43 Toxu B pasnuyHbIX cpenax 6 https://m.edsoo.r/VLX14U83A




Hroro no pazneny 54
Pasnen 5. ®PU3MYECKHNI MTPAKTUKYM

5.1 Pu3uyecKuil IPaKTUKYM 16 16 https://m.cdsoo.r/A4JWDVJ]97
Hroro no pazpeny 16
PesepBHOE Bpemst 10 https://m.edsoo.ru/STRFLE9A2
OBIIEE KOJIMYECTBO YACOB I1O 170 16

[TPOI'PAMME




11 KITACC

HanmeHnoBaHue pa3nesios U TeM

KonnuyecTBo 4acos

DaeKTpoHHbIe (LH(PPOBbIE)

Ne n/n Kourpoabubie | [IpakTuueckue
NpOrpamMmbl Bcero o0pa3oBaTe/IbHbIE Pecypehl
paboThI paboThI
Paznen 1. JJIEKTPOAMHAMHUKA
1.1 MarnurHoe nosne 14 https://m.cdsoo.ru/SPRHOWUII
1.2 DNeKTPOMarHUTHAsT MHIY KLIHSI 13 1 https://m.edsoo.ru/VQQ38UZXC
Hroro no pazpeny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexanuueckue KonedaHus 10 https://m.edsoo.ru/YOUAGIFNZ
22 DNeKTPOMarHUTHbIe KosieOaHus 15 https://m.edsoo.ru/ALLBYV2CT
M
25 CraFieciile 1 SlIckTpoNaTRuTHEe 10 1 https://m edsoo.r/RYENOYICS
BOJIHBI
2.4 OnTuka 25 I https://m.edsoo.ru/0BLI6N69R
Hroro no pazpeny 60

Pasaen 3. OCHOBBI CHELIUAJIBHON TEOPUY OTHOCUTEJIBHOCTH

3.1 Ocuosel CTO =) 1 https://m.edsoo.rt/HCX8YPUV4
Hroro no pazneny 5
Paszpen 4. KBAHTOBAS ®PU3UKA
4.1 KopryckyisipHO-BOTHOBOM yaiu3m 15 https://m.edsoo.ru/S400GCWUJ
42 ®usuka aToma 3 https://m.edsoo.ru/Z1LJ435GQC
)
- W3HKa aTOMHOTO s1/1pa U 3JIEMEHTAPHbIX 5 https://m.cdsoo.r/O4WLMHSOT

yacTuu




Hroro no pazneny 25

Paszpen 5. DJIEMEHTBI ACTPOHOMHWHU U ACTPOPHU3UKH

5.1 DJIeMeHThI aCTPOHOMHH U aCTPOHU3UKU 12 https://m.edsoo.ru/RPXWEWN4N
Hroro no pazneny 12
Pasnen 6. PUSUYECKHUUN MPAKTUKYM
6.1 Du3HueCcKuil MPaKTUKYM 16 16 https://m.edsoo.ru/ELIA 1AJIF
Hroro no pasneny 16
Pazgen 7. OBOBIAIOIIEE IOBTOPEHUE
Cucremaruzanus u o6o0ueHne
7.1 URSAMETHORS conepmaﬂnfl i 15 https://m.edsoo.ru/PSCGRX7IW
NeATeIbHOCTH, MPHOOPETEHHOTO NMPH
usydeHuu kypca ¢pusuku 10 — 11 kmaccos
Hroro no pazneny 15
Pe3epBHOE Bpemst 10 https://m.edsoo.ru/E65RYIXLB
OBIIEE KOJIMYECTBO YACOB I10 170 4 16
I[TPOI'PAMME







INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KosnuecrBo yacos
Ne Hara DJieKTpoHHbIe UH(PPOBHIE
Tema ypoxa Kourpoabubie | IlpakTnueckue
n/n Bcero H3yuYeHHusi | 00pa3oBaTe/ibHbIE pecypchl
padoTbI padoThI
®usuka — pyHaamMeHTaabHas 01.09 -
1 Gynn | https://m.edsoo.ru/4GD12L71X
HayKa O npupoze 04.09
Hayunpiii MmeTo NO3HaHUA U 6
2 METO/bl HCCIIEIOBAHUS 1 04'09 https://m.edsoo.ru/47JULOITY
busnvecKkux siBIeHUI '
DKCNEpUMEHT U TEOpHUsl B
npoLecce No3HaHsi NPUPObL. 01.09-
3 pott PERER 1 https://m.edsoo.ru/RV2VFFZL6
HabmoieHue 1 5KCrepuMeHT B 04.09
busnke
CnocoOs1 u3mepenus Gu3nyecKux 01.09 -
4 P ¢ 1 https://m.edsoo.ru/BKMS7EY O35
BEJIUYHUH 04.09
AOCOMOTHAS U OTHOCHUTEJIbHAS e
5 MOrPELIHOCTH U3MEPEHUIH 1 04'09 https://m.edsoo.ru/K3LQI3CFT
(u3nvecKux BeIUUnH '
MopnenupoBanue B husuke. Poib
1 MecTo (pu3MKU B GOPMHUPOBAHIH -
6 COBPEMEHHOW Hay4yHOH KapTHHBI 1 11'09 https://m.edsoo.ru/85PJSYR4H
MHpa, B IPAKTUYECKOM '
JeSATeIbHOCTH JIFOJeil
MexaHuueckoe IBUKEHHE. 5709
7 Cucrema orcuera. 1 11'09 https:/m.edsoo.rs/QUQYCWDZP

OTHOCHUTETBHOCTD MEXAHHUYECKOTO




neukenusi. [psimast u oOpaTHast
3a1auu MEeXaHHKH

Panguyc-BekTop matepuanbHON
TOYKH, €r0 MPOEKLMU Ha OCH

8 koopaunart. Tpaexkropus. (1)132 N https://m.edsoo.ru/PEU6JZ2QE
ITepememenne. Cxopocts. Mx
MPOEKLIMU Ha OCH KOOPJAMHAT
PaBHOMEpPHOE NMpsAMONTMHEIHOE

9 R . A 14.09- https://m.edsoo.r/ZNKXPSMEF
OMnUCaHHe PABHOMEPHOIO 18.09
NPSIMOJIMHEMHOTO JIBUKEHUS

10 CrnokeHne nepeMerneHni u 14.09 -
ckopocreii. Pemenne 3anau 18.09
HepaBHomepHOe BHKEHHE.
MrHOBeHHast CKOPOCTb. S

11 VYcekopenue. [IpsmonuHeitHoe . https://m.edsoo.r/YKQTQRS20
JBHKEHHUE C MOCTOSTHHBIM
YCKOpPEHUEM
I'paduueckoe onucanue —

12 NPAMOJUHEHHOTO ABH)KEHHUS C 1809 https://m.edsoo.ru/N32 1 FH2L |
MOCTOSIHHBIM YCKOPEHUEM
Coboanoe nagenue. Yckopenue
CBOOOTHOIO MaZeHuUsI. —

13 3aBUCHMOCTb KOOPAMHAT, 18:09 https://m.edsoo.r/UYVYXCRID
CKOpPOCTH, YCKOPEHHsI OT BpEMEHHU
1 ux rpaduku

14 Aptierse Tena. BEGMEHAOro NoR 2L https://m.edsoo.ru/W6BSTSPKM
YTJIOM K TOPHU30HTY 25.09




KpuBonuHeliHoe 1BHKEHHE.
JIBurKeHHE MO OKPY’KHOCTH.

VYrnoBas u TMHENHAs CKOPOCTD. 21.09 -

15 P https://m.edsoo./SGZQQF5H2
ITepuon u uacrora. 25.09
[leHTpOoCTpEeMHUTEIBLHOE U MOJHOE
YCKOpEeHHe
KonTponbHas paboTa 1o reme 21.09 -

16 P P "p https://m.edsoo.ru/DP1XROHJI

Kunemaruka 25.09

IlepBbiif 3akoH HeroTOHA.
WHepumanbHble CUCTEMBI OTCYETA. 2109

17 IIpUHLMI OTHOCUTENBHOCTH 25'09 https://m.edsoo.ru/8FO42H11.2
[anunes. HeunepunanbHbie '
CUCTEMBI OTCUETA
Cuna. PaBHOmEHCTBYIOIIAS CHITA. 21.09—

18 R R https://m.eds00.r/2QCO75VDL
Bropoii 3akon HetoTona. Macca 25.09
Bzaumopneiicreue ten. Tperuit 28.09 —

19 & P https://m.edsoo.ru/NAD4VZADH
3akoH HeroToHa 02.10
[IpuHUMD Cyneprno3uLMy CHUIL. 28.09

20 Pemenne 3anau Ha npuMeHeHHE 02'10 https://m.edsoo.ru/MQI163A50
3aKOHOB HeroTOHA '
3aKOH BCEMUPHOTO TATOTEHHSI.
ODKBHBAJIECHTHOCTh 28.09 —

21 . . https://m.edsoo.ru/AE40LUZYB
IrpaBUTallMOHHON U MHEPTHOH 02.10
Macchbl
Cuna TsKECTH U YCKOpEeHHe 28.09 —

22 SRR https://m .eds00.ru/36LBC4ZQJ
CcBOOOIHOIO TMaJEHHUs 02.10

BIIKEHHE HEOECHBIX TEJT U HX 28.09 —

23 A https://m.edsoo.ru/F756 CAPFB

HCKYCCTBEHHBIX CITYTHHKOB. 02.10




IepBasi KoOcMHY€eCKasi CKOPOCTb.
3akons! Kennepa

Cuna ynpyroctu. 3akon ['yka. Bec

05.10-

24 https://m.edsoo.ru/RV3SSWO081
TeJa 09.10
Cuna tpenusi. [Ipupona u BUIbI
cuJl TpeHus. JBukeHue B 05.10-
25 P A R https://m.edsoo.ru/UP3KXCTQU
JKUAKOCTHU U Taze ¢ y4ETOM CHJIbI 09.10
COTPOTHBJIEHUS CPEJIbl
aBnexue. I’ CTaTUYECKO 05.10 -
26 AApacEUE; T nIpOCRINAOCKQS https://m edso0./SWDUEVCO2
nasnenne. Cuma Apxumena 09.10
ABCOMIOTHO TBEPOE TEIO. 6540
27 [TocTynaTenbHOE U BpalaTeIbHOE 09'10 https://m.edsoo.ru/UVIUYVE7Y
JIBUKEHHE TBEPIOTO Tena '
MOMEHT CHUJIbI OTHOCUTENIBHO OC 05.10 -
28 el = https://m.edsoo.ri/AY2DMXMKR
BpauieHusi. [lneyo cubl 09.10
CrnokeHne CUI, NPUIIOKEHHBIX K
TBepaomy teny. LleHTp TsokecT 12.10-
29 oMy Tety. Tlewn 9 https://m.edsoo.ru/VFOEBARS78
Tena. Y caoBUs paBHOBECHS 16.10
TBepaoro Tena. Buael pasHoOBeCH:
12.10-
30 Pemenue 3amau 1616 https://m.edsoo.r/Q3QEPZXMR
KoutponbHhas pabota mo teme —
31 "Iunamuka. CtaTika TBEpAOro 1 6. 10 https://m.edsoo.ru/4THS90LZD
Tena" '
HMmnynbc MaTepuanbHOM TOUKH,
CUCTEMbI MaTEepPHAJIbHBIX TOYEK. 12.10 -
32 P https://m.edsoo.ru/3PBMZ3HII
LlenTp macc cucremel 16.10

MaTe€pHUaJIbHbIX TOYECK. Teopema 0




JABHKEHHHU LIEHTpa MacC

HWmMnynbe cunbl 1 U3MEHEHHE

33 BHALRGR T08, KO 1210 s /im edsoo ru/INJWSOL116
COXPaHEHHUsI UMITYJIbCA. 16.10
PeaxkTuBHOE ABMIKEHHE
MOMEHT UMITyJibCa MaTepUaIbHOM

34 Torce. Lpenetasyicrne o 12,0 https://m.edsoo.r/CHSODBR41
COXPaHEHHH MOMEHTA UMITyJIbCa B 23.10
LEHTPabHbBIX MOJIAX

19.10 -

35 Pewenue 3anau - https://m.edsoo0.ru/224025Z6M
PaGota cuiibl Ha MaJIOM U Ha

36 S AREEMETEO L= https://m.edsoo.ru/BIN1YBPIN
I'paduyeckoe npencrabieHe 23.10
paboThl cribl. MOLIHOCTD CHITBI
Kunernueckas sneprus. Teopema oy

37 00 M3MEHEHUH KMHETHYECKOM 5916 https://m.edsoo.ru/NSQCCIEIM
JHEPTHH MATEPHAIBHON TOYKH
IToreHunanbHbIE U

13 HEMOTEHLHAJIbHbIE CUJIBI. 19.10— https://m edsoo r/BHTOIWACO
ITorenunansHas sueprus. Bropas 23.10
KOCMHMYECKasi CKOPOCTh
Tperbst kKOCMUYECKasi CKOPOCTb.
Ces13b pabOThI HEMOTEHIIHATBHBIX

39 CHUJI C U3MEHEHHEM MEeXaHUYEeCKOH 05.11- hitps://m.cdsoo.ru/66P2ZWGWS4
JHEPTHH CHCTEMBI TeJl. 3aKOH 06.11
COXPaHEeHHsI MEXaHUYECKON
JHEPTHH

40 Yrpyrue u Heynpyrue 05.11- https://m.edsoo.ru/OIC6 10GSF




CTOJIKHOBEHHs. Y paBHEeHHE 06.11
bepuynnu nas napeanbHoM
JKUAKOCTH
Konrponbuas padora mo Teme 09.11 -
41 L-OHRTP P ) https://m.edsoo.n/SOY0PC322
3aKOHBI COXPAHEHUS] B MEXaHHUKE 13.11
PazButue npeacrasieHuii o
npupojie Ternorsl. OCHOBHBIE 09.11 -
42 BUpeA https://m edsoo r/0ZTXY71SW
nosnoxennss MKT. duddysus. 13.11
bpoyHoBCcKkoOe ABUKEHHE
Ctpoenue ra3000pasHbIX, KHIAKHX
M TBEPABIX TeJI. XapaKTe 09.11-
43 PA paxTep https://m edsoo r/UX8FMV2CU
JOBU)KEHUS U B3aUMOJEHUCTBUS 13.11
YaCTHL] BELECTBA
Macca u pa3Mepbl MOJIEKYJI i
44 (atomoB). KonnuecTBo BelecTsa. 13'11 https://m.edsoo.r/SFCL7ZUUQ
ITocrosinnast ABoraapo '
Temneparypa. TensoBoe 09.11 -
45 paryp https://m.edsoo.ru/SDOFUFGIL
paBHoBecue. [lkana [{enscus 13:11
16.11—-
46 Peluenue 3agau 5644 https://m.edsoo.ru/EGRV58D9F
. 16.11 -
47 WneanbHeiii ras. I'a3oBbie 3aK0HBI - https://m.edsoo.ru/01MOXOV4B
VYpaBuenue Menaeneena- 16.11—
48 PSS VeTARIeen https://m edsoo.r/7TRAZ80OM4
Knanefipona. Pemenue 3agau 20.11
AOcooTHas TeMriepaTrypa. 3akoH 16.11 -
49 patyp https://m.edsoo.ru/27RGL3V1G
JanbToHa 20.11
H3omnporecc €aJIbHOM rase ¢ 16.11 -
50 PROHERGH AR ISAIIBIIAER https://m.cdso0.n/UQISUVODW
MNOCTOSIHHBIM KOJIMYE€CTBOM 20.11




BELECTBA

I'padnueckoe npeacrasieHne

23.11 -
51 M30MPOLIECCOB. U30TEPMA, . https://m.edsoo.ru/WIHC88PJ4
u3oxopa, uzodapa ‘
23.11- i
52 Ocuosnoe ypasuenne MKT _— https://m.edsoo.r/E6STLSWXG
23.11-

53 Pewmenue 3anay S https://m.edsoo.ru/8U427HIYJ
CBasi3b a0COFOTHOM TeMIepaTyphbl
TEPMOAMHAMUYECKON CUCTEMBI CO 2

54 CpeiHel KMHETHYECKOM SHeprueii 27'11 https://m.edsoo.r/N6ETZ0LDZ
MOCTYIATEIbHOIO TEIMIOBOIO )

JIBHOKEHUsI €€ YaCTULL
O600menue u cucreMaTu3anus 23.11-

25 L.L,{ p , < https://m.edsoo. r/EDMSZTZCY
3HaHwuii no reme "Ocuossl MKT 27.11
KonTposnbHas paboTa 1o teme 30.11-

56 https://m.edsoo.r/LTSZA1JQ7
"OchHoBbl MKT" 04.12 - 0
TepmonrHaMHUyecKas CUCTEMA.
3aaHue BHELIHUX YCIOBUIA AJis
TJI cucrtembl. BHewiHue u
BHYTPEHHHE MapaMeTpPhL. 30.11-

57 FIE PSR https://m.edsoo.ru/AL636LXVZ
[Tapametpsr T/] cuctems! kak 04.12
CpeIHHe 3HAYEHUsI BEJINYHH,

OIMHCBIBAIOILINX €€ Ha

MHKPOCKOMTUYECKOM YPOBHE

HyneBoe Hauano TepMOANHAMHUKH.

Camonpon3BobHas pejaKcalus 30.11-

58 P P " https://m.edsoo.rt/LYMWVLIRP
TJI cucTemel K TENIOBOMY 04.12

PaBHOBECHIO




Mopnenb UaeaibHOro rasa B

59 TepMOAMHAMHUKE. Y CIIOBUS zgii - https://m.edsoo.rt/FOQVOQK QS
MPUMEHUMOCTH 3TOH MOJENH
YpaBuenue Meunneneena- —_e
60 Knanefipona u BeipaskeHue ans 04:12 https://m.edsoo.ru/TZJIUGWSMZ
BHYTPEHHEH YHEPTUH
BripakeHue fuisi BHyTpeHHEH
HEPryuH OHOATOMHOIO 5 —
61 UaeaabHOro rasa. 14 75 https://m.edsoo.r/L1XUZISC7
KBazucraruyeckue u
HECTaTUYECKUE MPOLIECChHI
DnemenTapHas paboTta B
62 TepMOauHamMHuKe. Beruucnenue 07.12- hitps://m.edsoo.r/YHE1589A 1
paboTel o rpaduky mporecca Ha 11.12
pV-muarpamme
Ternonepenaya kak crnocod
63 FEMERICHI! By TpCHHEN SHEpruM 07.12~ https://m.edsoo.ru/BDNSGEKP7
T/1 cucremsl 6e3 coBepleHus 11.12
paboTbl
64 KOHRER, TRIONPAEOIGOTE, el https://m.edsoo./QMATIETSS
U3Ty4eHHE 11.12
KonuiecTBo TEMmaoTh.
TennoémkocTe Tena. YaenbHas u
N 07.12- 2
65 MOJISIpHAs! TETJIOEMKOCTH $1.45 https://m.edsoo.ru/RQASBF90Q5
BellEeCTBa. Y iesibHas TerioTa
CropaHust TOIUIMBA
66 Pacuér kosMyecTBa TEIJIOTHI ITPH 14.12 - https:/m.cdsoo.r/BANO2B026
Teronepeaaye 18.12




ITousitue 00 agnadaTHOM

67 npouecce. [Tepsrrii 3axoH i:ii - https://m.edsoo.r/SQXBMXFYN
TePMOAMHAMHKH
KonuuecTBo Tennors! u padora T

68 KaK MEepPbl H3MEHEHHsI BHYTPEHHEH 18:12 https://m.edsoo.ru/59W3F1X49
suepruu T/I cucrembl
BTopoii 3ak0oH TepMOAMHAMHKH
JUIsl PABHOBECHBIX U 5

69 HEPaBHOBECHBIX MTPOLIECCOB. i55 https://m.edsoo.ru/3BEBSKQ8G
HeobpaTrumMocTb NpUpOIHbIX
MPOLIECCOB

70 T IR, e ACTE A TETIORER - 12- https://m.edsoo.ru/Z25PJPKKU
mawuH. KIT/ 18.12

71 MaxkcumaneHoe 3Hauenue KIT/1 21.12- https://m cdsoo /QATFSEOKO
Iuxn KapHo 2512

21.12 -

72 Pewenue 3amay P https://m.edso00.ru/0QIVD6XIT
DKOIOrNYECKUE ACTIeKThI

73 HCHOHBSOB? T EoREn 2= https://m.edsoo.ru/ZIFEWQ2SV
npurarenei. TeruioBoe 25.12
3arpsi3HEHUE OKPY KaroLIel cpesbl

21.12 -

74 Pewenue 3anau SE5 https://m.edsoo.ru/UYVVIT878
O0o00meHme 1 cucTeMaTH3aLHs

75 SHAHHITIO TEME il https://m.edsoo./AGUQLW 1EB
"TepmoanHamuka. TernoBbie 2512
MaluHbl"

76 KonrposneHas pabora 1o teme 28.12— https://m.edsoo.ru/X4AG7PIV]




"Tepmonunamuka. TernsoBbie 30.12
MalIuHbI"
ITapoobpasoBanue u

77 sanaencares. Honapemse o it https://m.edsoo.n/W4505S1GQ
KUMEeHHe. Y nenbHas TenjioTa 30.12
napooOpa3oBaHus
HachpllieHHbIe ¥ HEHaChILIEHHbIE
napbl. KauecTBeHHast 3aBUCUMOCTD
MJIOTHOCTH ¥ JIaBJIEHUSI

78 N 28.12- https://m.edsoo.ru/8I0XNZKD |
TeMIepaTypbl, UX He3aBUCUMOCTb 30.12
0T 00BEMa HACBIILEHHOTO Mapa.
3aBUCHUMOCTb TEMIIEPATYPhI
KHUIEHUS OT JABJICHUSI B JKUAKOCTH

79 i sl https://m.edsoo.i/QRONGWOZS
U OTHOCHUTEJIbHAsA BJIAJKHOCTh 30.12

80 Pemenue 3amau i;gi - https://m.cdsoo.ru/PKAPBXZGT
Teépnoe teno. Kpucrannuueckue b

81 u amopdubie Tena. AHU30TPONUS . https://m.edsoo.ri/YCMZ29IGZ
CBOICTB KPHUCTAJIOB
IInaBnenue U KpUCTAIIU3ALIUS. §i G

82 VYaenvHas TENIOTA MJIaBIEHUS. — https://m.edsoo.rt/WYHI1C81KN
CyOGnumanus
Jedopmarnu TBEpROrO TENA.

83 BAGHDES HME. S G, L r 1hot- https://m edsoo.ru/96IUIDFRU
Monyns FOura. IIpenen ynpyrux 15.01
nedopmaruii

84 TenoBoe paciuupenue 11.01- https://m.edsoo.ru/1RI740Q0N




JKUIKOCTEN U TBEPABIX TEll. 15.01
AHrapMOHH3M TEIJIOBbIX
KoJeOaHMii YaCTHIL BELIeCTBa
85 Tipeciopanonasme e & el https://m.edsoo ru/UUJQYTXYF
(azoBbIX mepexonax 22.01
18.01 - _
86 YpaBHeHue TeroBoro dananca i https://m.edsoo.ru/5CVIKKTMW
18.01 -
87 Pemenue 3anau 2901 https://m.edsoo.ru/2L7THENBQ?2
IToBepXHOCTHOE HaTsKEHUE.
Kanunnsipuslie sinenus. Jlapienue 18.01—
88 MO/ UCKPHUBJIEHHOM 2901 https://m.edsoo.r/Z9FYINI4U
MOBEPXHOCTBIO )KUIKOCTH.
®opmyna Jlannaca
O06o00menne u cucTemMaTu3aLys
89 SHAEIH H0ISNE “AIDOTHITNE sl https://m.edsoo.r/V3TS29GT9
COCTOsIHUS BelecTBa. Pa3oBbie 22.01
nepexonb!"
KonTtposnbHas pabora o Teme T
90 "ArperaTHbl€ COCTOSIHUSA 29:01 https://m.edsoo.ru/BTES7DDIP
BerecTBa. Pa3oBble nepexosbl”
DnexTpusanus Tel u eé
NPOSIBJICHUS. DJIEKTPUIECKHUI ey
91 3apsa. JIBa BUAa 3NeKTPUUECKUX S8 https://m.edsoo.ri/ESVIQRBVX
3apsnos. [IpoBoanuku,
JUANIEKTPUKH U TOITYTIPOBOAHUKU
DieMeHTapHbIN SMeKTPHUYECKUi G
92 3apsia. 3aKOH COXPaHEeHUs 29:01 https://m.edsoo.r/QITV6HK7Q

SNEKTPUYCCKOro 3apsiia




93 BSaEMOAEACTEHG SADIIOB: et https://m.edsoo.ri/HMS8AKQY47
Toueunsie 3apsabt. 3akon Kynona 29.01

94 Pewenue 3a1a4 i:gi N https://m.edsoo.ru/XCFAVESHK
Dnexktpuueckoe noje. Ero .

95 NeHCTBHE Ha 3JIEKTPUYECKUE _— https://m.edsoo.r/EF3CUR72W
3apsiel
HanpskE€HHOCTD 3JI€KTPUYECKOr0O
nosisi. [IpoGwusiii 3apsin. JInaun LA

96 HAMpPsKEHHOCTH 3JIEKTPUYECKOTO - https://m.edsoo.ru/9KBCOFPOX
nojs. OgHopoaHoe
9JEKTPHUUECKOE MOJIe
IToTeHunanbHOCTD

97 SJICKTPOCTATHHCCKONO TOIA. fo0n= https://m .edsoo .ru/QJ4HEF4TR
PazHocTh noteHumanos u 05.02
HarnpsoKeHHe
[TorenunansHas sHeprus 3apsna B

o8 SJICKTPOCTATHACCKOM TOTIE. 01.02- https:/m edsoo.r/Y ODNXSNOZ
[Torenuman 31€KTPOCTaTHIECKOTO 05.02
noJs
CBsi3b HANPSIKEHHOCTH TOJIS U i, 5

99 Pa3HOCTHU MOTEHLMAJIOB JJIsl N6 https://m.edsoo.ru/3WNQFLPOY
3J€KTPOCTATUYECKOTrO MOJISI

100 Hl g cynepnom?mi 08.02- https://m.edsoo.ru/WS1GYR4I3
SJIEKTPUYECKHUX TTOJIEH 12.02

08.02 -
101 Pewenue 3anau 19,053 https://m.edso0.1u/2630Y 5063
102 ITone Toueynoro 3apsaa. [lone 08.02 - https://m.edsoo.1t/BGX3JCTAQ




PaBHOMEPHO 3apsiKeHHOH cheprl 12.02
ITone paBHOMEPHO 3apsIKEHHOTO
. no o0bémy mapa. [Tose 08.02 -
103 . https://m.edsoo.ru/L4L5W448T
PaBHOMEPHO 3aPsKEHHOU 12.02
OeCKOHEYHOIT MIIOCKOCTH
IIpoBoaHuKHY B faiii
104 3JIEKTPOCTATHYECKOM MOJIE. 12'02 https://m.edsoo.r/6GVP71B38
VcnoBre paBHOBECHS 3apsiIOB '
UAJIEKTPUKH U MOJIYIPOBOAHUKH 15.02 -
105 A P i https://m.edsoo.ru/3G6DWKG21
B DJIEKTPOCTATHYECKOM I10JI€ 19.02
Konnencarop. 2nexTpoéMkocTh {8
106 KOHJEHCATOpa. DJIEKTPOEMKOCTh 19'02 https://m.edsoo.ru/GHLGD83X7
MJIOCKOTO KOHJIEHCaTopa '
[TapannensHoe coenMHEHHE 15.02 -
107 https://m.edsoo.ru/60WN2ZDHS
KOH/IEHCATOPOB 19.02
[TocnenoBarenbHOE COETMHEHHE 15.02 -
108 https://m.edsoo.ru/OZ9EPI4LY
KOHIEHCAaTOPOB 19.02
DHeprus 3apsyKeHHOrO 15.02 -
109 P RRD https://m.edsoo.n/SW376XS21
KOHJIEHCaTOopa 19.02
24.02 -
110 Pewenue 3amau —— https://m.edsoo.ru/NLHAFISYY
JIBu:keHue 3apsi’KeHHOM 4aCTHULIbI 24.02 -
111 B OZHOPOJHOM JJIEKTPUHECKOM 26.02 https://m.edso0o.ru/9PGVSYOWG
nosue
24.02 -
112 Pemenne 3amau . https://m.edsoo.ru/UXT1USMXW
113 O6o0menue u cucTeMaTH3aLUS 24.02 - bt ot /OCIRPYCGA
3HaHHUIT 0 TeMe "DJIeKTPUIECcKoe 26.02 e




rosie"

KourponbHas pabora o teme 01.03 -
114 " SRAIEECLE " https://m.edsoo.ru/WRQGZBRF7
DNeKTpu4ecKoe rnoue 05.03
Cuna Toka. ITocTOsIHHbBIHI TOK.
VcioBus CyLIECTBOBAHMS 01.03 -
115 3 https://m.edsoo.ru/LELE4KUV S
MOCTOSIHHOT'O 3JIEKTPUUYECKOro 05.03
TOKa
Hctou oka. H 01.03 -
116 IR, SR https://m edsoo.n/RUFCAYTDO
1C 05.03
3axon Oma ac enu. 01.03—
117 FHUL YRS eI https://m.edsoo.ru/64VZXZ2GP
DIeKTPUYECKOE COTIPOTUBIICHUE 05.03
3aBHCHUMOCTb CONPOTHUBIICHHMSI
O/THOPOHOI'O TPOBOHUKA OT €ro 01.03 -
118 HEOROR PRROR https://m.edsoo.ru/KE2FEN35X
JUTMHBI U TUIOLLA/IM TMOTNepeyHOro 05.03
CeYyeHHUsI
VY nenbHOE COnpo eHHE 09.03 -
119 A VpQTHRIIeRE https://m.edsoo.ru/Y4ZTZRZAI
BemecTBa. Pemenue 3amay 12.03
IMTocnenoBarenbHOE, —
120 napajiebHOE, CMEIIAHHOE 12'03 https://m.edsoo.ru/VE37TERCK6
COEIMHEHHNE TTPOBOAHUKOB )
Pacuér pa3BeTBIEHHBIX 0503
121 snexktpuyeckux uenei. Ilpasuna . 2' o3 https://m.edsoo.ru/OQHI1PIPRF
Kupxroda '
09.03 -
122 Peruenue 3amgau 1203 https://m.edsoo.ru/LXRB618PO
Pabora 31eKTpuyYecKkoro Toka. 15.03 -
123 P https://m.edsoo.ru/PLTTBZGPC
3akon [Ixxoyns —JleHna 19.03
124 Pemenue 3amau 15.03 - https://m.eds00.ru/R6JHOGRY 6




19.03

MOIHOCTb 2AEKTPUUECKOrO TOKA.

15.03 -

125 TennoBasi MOITHOCTb, BbiAEsieMast 1503 https://m.edsoo.rui/CONEPSITH
Ha PE3UCTOpE '
. 15.03 -
126 Pemenue 3amau — https://m.edsoo.ru/90KO0DG7HY
IAC eHHee 15.03 -
127 L . https://m.edsoo.rt/MGCEWIVUL
CONPOTHUBJIEHHE HCTOYHHKA TOKA 19.03
3akon Oma OJIHOV 22.03-
128 vnm roJHon " https://m.edsoo.ru/XQP3RIDK4
(3aMKHYTOM) 3JIEKTPHYECKON LIEIH 26.03
22.03 -
129 Pewenue 3anau — https://m.edsoo.ru/XDAVLS3JL
22.03—
130 MOIHOCTE UCTOMHUKA TOKA 26,03 https://m.edsoo.ru/OWH2Q5JOS
22.03 -
131 Koporkoe 3ambikaHue S Ea https://m.edsoo. W/ 9WFHKYNVF
132 Konnencarop B uenu 22.03 -
MOCTOSIHHOT'O TOKa 26.03
05.04 -
133 Pewenue 3anau i https://m.edsoo.ru/52KZZJPDT
Pewmenue 3anau no reme G
134 "TToCTOSIHHBII 3JIEKTPHUYECKH A 09'04 https://m.edsoo.ru/5175121DC
TOK" '
Pewnenne 3aaa4 no teme A
135 "TIoCTOSIHHBI 3JIEKTPHUECKHIT 09'04 https://m.edsoo.r/DX6SFSQSI
TOK" )
Pemenue 3anau no reme 05.04 -
136 | |, CHHESAARHOTEME https://m edsoo.ru/K835ESINT
[TocTosiHHBIN YMEKTPUUECKUI 09.04




TOK

00001eHNe U CUCTEMATH3 LS

05.04 -

137 3HaHui o teme "IlocTosHHBII S~ https://m.edsoo.rt/WXUIIRUCS
JNEKTPUIECKHII TOK" )
KonrposbHas pabora o teme {5004
138 "TTOCTOSHHBIM SJIEKTPHUYECKUIA 16.04 https://m.edsoo.ru/7S4PGOQHP
ToK" '
DnexTpuyeckas mpoBOAUMOCTh
A3JIMYHBIX BELIECTB. 12.04 -
139 b LH i https://m.edsoo.r/DV219CC72
DIEKTPUYECKHIT TOK B METaJLIax. 16.04
CBepxmpoBOaAUMOCTb
DEeKTPUUECKHUN TOK B PaCTBOPax o
140 U pacruiaBax 3JIEKTPOJUTOB. 16.04 https://m.edsoo.ru/36LOOKOEE
3akonbl Dapajies 1Sl SMEKTPOIN3a '
DNIeKTPUYECKHl TOK B ra3ax. 12.04 -
141 P https://m.edsoo.ru/MEDWMLCJ6
IInasma 16.04
DIEeKTPUUECKHI TOK B BAKYYME, 12.04 -
142 *Ip 44 https://m.edsoo.n/HNIAJSB73
Bakyymubie npubopsr 16.04
DNIeKTPUHUECKHUI TOK B 19.04 -
143 P https://m.edsoo.r/S6KAVIECB
NIOJIY IPOBOHMKAX 23.04
19.04 -
144 ITonynpoBoaHUKOBBIE MPUOOPBI S https://m.edsoo.r/EKLROTDAX
®u3nueckuil MPAKTUKYM IO TEME
"HU3mepenue cuibl TOKa U
HANPs)KEHUs B LIEITH TOCTOSIHHOI'O 19.04 -
145 2 s https://m.edsoo.ru/Y 15A50SQV
TOKa IPH MOMOLIY aHAJIONOBbLIX U 23.04

UU(POBBIX U3MEPHUTEITBHBIX
npubdopoB" miu "3HaAKOMCTBO C




urdposoii naboparopueii 1o
¢usuxe. Ilpumepsr n3mepenus
pusnyecKnx BeIUYMH NpPH
MOMOLIH KOMITBIOTEPHBIX
NaTYUKOB"

146

Du3MYECKUI MPAKTUKYM 110 TEME
"N3yueHue HepaBHOMEPHOIO
JBUOKEHUS C LIEJIBIO ONpeieeHust
MIHOBEHHOM CKOpOCTH"

19.04 -
23.04

https://m.edsoo.ru/CN3FHCY 83

147

DuU3HYECKUIl MPAKTUKYM [10 TEME
"N3mepeHue yCKOpeHus Nnpu
NPAMOJHMHEHHOM
PaBHOYCKOPEHHOM JBHKEHHH I10
HAKJIOHHO# MJIOCKOCTH" HIIN
"HUccnenoBanne 3aBUCUMOCTH
MyTH OT BPEMEHH MPHU
PaBHOYCKOPEHHOM JBHIKEHHU"

19.04 -
23.04

https://m.edsoo.ru/70Y40Y 610

148

DuU3NYeCKUil MPAKTUKYM 110 TEME
"HU3mepeHue yckopeHus
cBOOOAHOrO MajieHus" Win
"HU3y4enue nBUKEHHs Tena,
OpOLIEHHOr0 ropU30HTAIBLHO"

26.04 —
30.04

https://m.edsoo.ru/87JADYSZ2

149

Du3nu4eCKuil NPAaKTUKYM O TEME
"HU3yueHue ABHKEHUS TeNA MO
OKPY’KHOCTH C MMOCTOSIHHOM 1O
MOJYJIIO CKOPOCTBIO" MJTH
"Uccnenosanue 3aBHCUMOCTH
nepuoaa odpaieHnst KOHHYECKOro
MAasiTHHKA OT ero napameTpos”

26.04 -
30.04

https://m.edsoo.ru/DY 1D4C16J




150

DU3NYECKUIl TPAKTUKYM I10 TEME
"H3mepenue paBHOAEHCTBYIOLIEH
CHJIBI TIPH ABHKEHHH OpycKa o
HAKJIOHHOH MJIOCKOCTH" WK
"IIpoBepka runoTesnl O
HE3aBHCUMOCTH BPEMEHHU
NBUKEHUs OpyCKa MO HAKJIOHHO
MJIOCKOCTH Ha 3aJaHHOE
paccTostHHE OT €ro Macchl”

26.04 -
30.04

https://m.edsoo.ru/ZTOFG6J4U

151

Dusznyeckuil MPaKTUKYM [0 TEME
"Hccnenosanue 3aBUCUMOCTH CHII
yIPYroCTH, BO3HHKAIOLIHX B
NpY>KUHE U Pe3MHOBOM 0Opasiie,
ot ux nedopmaumu” wiu
"HN3yueHue ABMKEHUS CUCTEMBI
TEJ, CBS3aHHBIX HUTHIO,
NEePEeKUHYTOM depe3 nérkuii 610k"

26.04 -
30.04

https://m.edsoo.ru/UL391C4QD

152

Du3n4eCcKuil NPaKTUKYM MO TEME
"Usmepenue kodddurrenta
TPEHUsI MO BENIUYHHE YTIIIOBOrO
k03 duLmenHTa 3aBUCUMOCTH
Frp(N)" wnu "Uccnenosanue
NBIKeHUs: Opycka Mo HaKJIOHHON
IUIOCKOCTH C MepeMEHHbIM
Ko3pduLneHToM TpeHus" uin
"HU3yueHue ABUKEHUS Irpy3a Ha
BaJly C TpeHHeM"

26.04 -
30.04

https://m.edsoo.ru/78PFNYOAZ

153

Du3nuecKuil NPaKTUKyM MO TEMe
"Uccnenosanue yciaoBui

04.05 -
07.05

https://m.edsoo.ru/MI0QT27R6




PaBHOBECHsI TBEP/OTO Tea,
MMEIOIIEr0 OCh BPALIeHHs" WU
"KoHcTpynpoBaHne KpOHLITEHHOB
M Pacd€T CUJI YIIPyrocTu" uiu
"HU3yuenue ycToiMunBOCTH
TBEPAOro Tejia, UMEKIIErO
MUIOIIAAb OTOPbI"

154

Du3nvecKuil MPaKkTUKYM I10 TEME
"U3mepeHue umnyJibca Tena rno
TOPMO3HOMY NyTH" WK
"U3mepeHune CUITbI TS, CKOPOCTH
MOJIEJIH SJIEKTPOMOOUJIS U
MOILHOCTH CHJIbI TATH" MIIH
"CpaBHeHUE U3MEHEHUS] UMITYJIbCa
TeJa C UMITYJIbCOM CHJIbI" MITH
"HUccnenoBanue COXpaHEHHs
UMIYJIbCA TIPH YIPYTOM
B3aUMO/ICHCTBUH" UITN
"HM3mepenne KHHETH4eCKOM
JHEPTUH Tesla 0 TOPMO3ZHOMY

['IYTI/I"

04.05 -
07.05

https://m.edsoo.ru/FZOCNRGTA

155

DuU3nYeCKUil MPAKTUKYM T10 TEME
"H3yueHne n30TepMUUECKOro
npouecca (PeKOMEHI0BaHO
HCIIOJIb30BaHKUe LUPPOBOI
nabopartopun)" miu "Usydenue
M30XOpHOro npolecca” uim
"U3yuenue uzodapHoro npouecca”
unn "[Iposepka ypaBHeHUs

04.05 -
07.05

https://m.edsoo.ru/T66K4CKZG




COCTOsIHUST"

156

Du3u4eCKuil NPAKTUKYM IO TEME
"HU3mepenue ynenbHON
TETUIOEMKOCTH" WJTH
"HUccnenosanne npouecca
OCTBIBAHHS BELIECTBA" HIIH
"Uccnenopanue ajgrnadaTHOro
npouecca” wiu "HUsyuenue
B3aMMOCBSI3H SHEPTUH
MEKMOJIEKYJISPHOTO
B3aMMOEHCTBHS U TEMIIEPATYPhI
KHUIEHUs JKUAKOCTel"

04.05 -
07.05

https://m.edsoo.ru/PPBTSO0U4D

159

@u3nvecKkuil NPakTUKYM IO TeMe
"H3yueHne 3aKOHOMEPHOCTEH
HCTapeHus )KUAKOCTeH" uiu
"U3mepeHne yaeapHOl TeraoTh
rutaBneHus apaa" unn "Msyuenne
CBOMWCTB HACBILIEHHBIX MapoB" UM
"U3mepenue abCoMOTHOI
BJIAJKHOCTH BO3/lyXa U OLIEHKa
Macchl apoB B MOMeLIEeHHH" .
Nsmepenue kosdduumenta
MOBEPXHOCTHOIO HATSIKEHUs

11.05-
14.05

https://m.edsoo.ru/0ZASPMDO07

158

DU3NYECKUl MPAKTUKYM 110 TEME
"HaOmonenue npesparieHus
9HEPTUHU 3aPsHKEHHOTO
KOHIEHCATOPa B SHEPTHIO
U3JIy4€HHs CBeTOAMOAA" MIH
"U3ydenne npoTekaHus TOKa B

11.05-
14.05

https://m.edsoo.ru/SBPTN1YZU




LIeMH, cojieprkallei KoHaeHcarop”
unu "Pacnpenenenue pasHOCTH
MOTEHLHAJIOB (HANPSIKEHHST) IPH
MOCJIEA0BAaTEIbHOM COeAHHEHUU
KOHIEHCAaTOpOB"

159

Du3nuecKuil NPaKTUKYM 10 TEME
"HUccnenoBaHue CMELIaHHOIO
COEIMHEHMS PE3UCTOPOB" WU
"U3mepeHue yaenbHoro
COMPOTHUBJIEHHUS POBOIHUKOB"
i "UccnenoBanue 3aBHCUMOCTH
CWJIbI TOKA OT HANPSUKEHUs [UIst
JIaMITbl HaKaJuBaHUs"

11.05-
14.05

https://m.edsoo.ru/UAIS3VVKE

160

Du3nvecKkuil NPaKTUKYM IO TeMe
"Habmonenue snexrponusa” uim
"U3zmepenue 3apsana
OJHOBAJICHTHOTO HOHA" WK
"HUccnenosanue 3aBUCUMOCTH
COTMPOTHBJIEHHS TEPMOPE3UCTOPA
ot Temneparypbl” unu "CHsitue
BOJIBT-aMIIEPHON XapaKTePUCTUKH
nuona”

11.05-
14.05

https://m.edsoo.ru/72JJ3YC6L

161

PesepBHbiii ypok. O6001ieHue 1
CHCTEMAaTH3aLMs 3HAHHII 110 TeMe
"KunemaTtuka"

17.05-
21.05

https://m.edsoo.ru/LQO93IMS5SQ

162

Pesepsubiii ypok. O600menue u
CHUCTEMATH3ALUs 3HAHUI 11O TEME
"lunamuka"

17.05-
21.05

https://m.edsoo.ru/S7TCS1UFMI

163

PesepsHbliit ypok. O6001ieHme n

17.05 -

https://m.edsoo.rt/XVUMKRX6N




CUCTEMATH3aLUs 3HAHHI 110 TEME 21.05
"CraTuka TBEpHOro Tena"
PesepsHbiii ypok. O600meHe u 17.05-
164 CUCTEMATU3ALINS 3HAHHUN 11O TEME 21.05 https://m.edsoo.ru/C37TWXULT2
"3aKOHBI COXpaHEHUs B MeXaHHUKe"
PesepsHbiii ypok. O0o01ieHue u 17.05 -
CHUCTEMaTH3alMsl 3HaHUI 10 Teme 21.05
165 "OCHOBBI https://m.edsoo.ru/3PBKBKI6D
MOJIEKYJISIPHOKMHETUYECKOM
Teopun”
Pesepsubiii ypok. O000menue u
166 ?iCTeMaTIBaHHSI 3HAHUM IO TEME 24.05 - hitps-//m.edsoo m/IZZC6TVE1
Tepmoaunamuka. Tennosbie 27.05
MaIuHbI"
PesepBHbiii ypok. O0001ieHue u
167 CHCTEMATH3ALIHIT SHAHUH 11O TeMe 24.05- https://m.edsoo.ru/ YSH3LOLN
"ArperaTHbl€ COCTOSIHUS 27.05
BelecTBa. Pa3oBble nepexoss!”
Pesepsubiii ypok. O6o0imenue u —
168 CHCTEeMATU3ALNS 3HAHUN 110 TEME 5 7:05 https://m.edsoo.rt/URWBSCULE
"DnexTpuueckoe nojue"
Pesepsubiii ypok. O6o0imenue u
169 cucremaTmaElm SHAHUH T Tf e il https://m.edsoo.ru/4ANCOULLOV
"TIoCTOSIHHBII 3JIEKTPUYECKHIA 27.05
TOK"
PesepBHbiii ypok. O6001ieHue u B
170 CHUCTEMATH3aLMsl 3HAaHHUI 10 Teme 27:05 https://m.edsoo.ru/WZ02PRIG1

"Toku B pasnuuHBIX cpenax”




OBILEE KOJIMYECTBO YACOB ITO
IMMPOIrPAMME

170

16




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBbHOM ITPOT'PAMMBI10 KJIACC

Kon
npoBepsieMoro
pe3yJbTara

10.1

IIpoBepsiembie npeaMeTHBIE Pe3yIbTATHI 0CBOCHHS OCHOBHOH
o0pa3zoBaTeIbHOM MPOrpaMMBbI CpeaHero 00mero o0pa3oBaHus

JleMOHCTpHpOBaTL Ha MPHMEPAX PoJab U MeCTO (pusuku B GOPMUPOBAHUH
COBPEMEHHOM Hay4HOM KapTHHbI MUPA, B PA3BUTHU COBPEMEHHON TEXHUKH
U TEXHOJIOTUM, B ITPAKTUYECKOMN AESITEIbHOCTH JIFOAEH

10.2

YuuTpiBaTh IpaHHLbl MPUMEHEHUS H3Y4YEHHbIX QHU3MUECKUX MOAeNeil:
MaTtepualibHasi TOYKa, HHEPLMAJbHAasl CHCTeMa OTCUETa, aOCONOTHO TBEPI0E
TEJIO, UleabHbIN ra3; MOJIEIH CTPOEHUS Ia30B, KHUIKOCTEH U TBEPABIX Tell,
TOUYEYHBIH JNEKTPUUECKHUIT 3apsAd — MPH peleHnH (PU3NIECKHX 3a1a4

10.3

PacnosnaBate pusnyeckue sBIeHUs (MPOLECCH) U OOBACHATL UX HA OCHOBE
3aKOHOB MEXAHMKH, MOJIEKYJSAPHO-KMHETUYECKON TEOPUU CTPOEHUs
BEIECTBA M JJEKTPOJUHAMUKMU. PABHOMEPHOE M PABHOYCKOPEHHOE
NpPSIMOJIMHEHHOe JABMXKEHHE, CBOOOAHOE TaneHHe Tej, [ABHXKEHHE [0
OKPY’KHOCTH, MHepuLwusi, B3aumopeiicreue Ten; audpdysus, OpoyHOBCKoe
NBUKEHUE, CTPOEHHUE KMJKOCTEH M TBEPHABIX TeJ, U3MEHEeHUe o0beéMa Tel
Npy  HarpeBaHuW (OXJIQXKAEHMHU), TEIMJIOBOE PABHOBECHE, MHCIMApPEHUE,
KOHJIEHCaLlMs, TUIaBJIeHHe, KPUCTAJUTM3aLMs], KUTIEHHE, BIA)KHOCTh BO3/1yXa,
MOBBILIEHHE JIABJIEHUS ra3a IPU €ro HarpeBaHUH B 3aKPbITOM COCY/I€, CBSI3b
MEKAY TMapamMeTpamMH COCTOSIHMs ra3a B M30IMpPOLEccax; JeKTpU3aLus Tel,
B3aMMOJIEHCTBUE 3aPsi/IOB

10.4

OnuceiBaTh MEXaHUYECKOE ABHIKEHHE, UCMOb3Yysl (PU3nvecKne BeTUUHHBI:
KOOPAMHATA, MyThb, MEPEMEILEHUE, CKOPOCTb, YCKOPEHHE, Macca Teja, CHIIA,
UMITyJIbC ~ T€a, KHHETHYeCKas JHepPrus, MOTEHLHANbHAsS OJHEPTHs,
MexaHuuyeckass pabora, MexXaHW4ecKas MOILMHOCTb, MPU  OMHCAHUH
NPaBUJIbHO TPAKTOBATH (PU3MHUECKUI CMBICI HCMONb3YEMbIX BEJIWYMH, HX
0003HaUeHUsT W EeIUHULBL, HAXOOUTH (HOPMYJbL, CBA3BIBAIOLINE AAHHYIO
(U3MUECKYIO BEJMYMHY C APYTUMH BETMYUHAMU

10.5

OnuchiBaTh M3YyYEHHbIE TEIUIOBbIE CBOICTBA TEeJN W TEIUIOBbIE SIBJICHMS,
MCTIONb3ysi pU3MYECKne BEJMYMHBI JaBJeHUE ra3a, TeMIeparypa, CpeiHss
KUHeTHYecKast SHeprus Xa0THYECKOr0 JBUIKEHHSI MOJIEKYII,
CpeIHeKBaJpaTHYHasi  CKOPOCTb  MOJIEKYJ,  KOJHMYECTBO  TEeIUIOTHI,
BHYTPEHHs1 dHeprusi, pabota rasa, k0d(p(HULMEHT MONE3HOr0 NEHCTBHSA
TEMJIOBOrO BMIATEJIS; IPU OMUCAHUU MPABUIIBHO TPAKTOBATH (HU3MUECKHIA
CMBICJT HCMONBb3YEMbIX BEIWYMH, UX O0O3HAYEHHs W E€OHHHULIbL, HAXOIUThb
(bopMyIibL, CBSI3BIBAIOIIME JAHHYID (DH3HYECKYIO BEIHUHHY C OPYTHMH
BEJINUMHAM

10.6

OnuchiBaTh H3YYECHHbIC SJEKTPUYECCKUE CBOMCTBA BELICCTBA 4
SJIEKTPUYECKUE ABJICHUSA (npoueccu), HCITOJIb3Y s (I)I/I3l/l‘leCKIer BEJIMYUHDI:




SMEKTPUYECKH 3apan, SJeKTpHYeCKoe TMoje, HAampsKEHHOCTh MO,
NOTEHLHAJI, PA3HOCTh MOTEHIHAJIOB, NPU OMHCAHUH MPABUIBHO TPAKTOBATH
(pu3HuECK Ui CMBICIT UCIIONB3YEMbIX BEIMYMH, HX 0003HAUEHUA U €JUHHULIBI,
yKa3blBaTb (HOPMYJIBI, CBA3BIBAIOLIME JAHHYK (U3MYECKYK) BEJIHYHHY C
JPYTHMH BeJIHYHHAMU

10.7

AHAJIM3HPOBATh (PH3MUECKUE MPOLIECCHI H SIBJICHHSA, HCTIONB3Ysl (PH3HUECKHE
3aKOHBl W MPHHUMIBI 3aK0H BceMHpHOro tiaroteHus, I, II u III 3akonbl
HeroTOHa, 3aKOH COXpaHEHHS MEXaHWYECKOH 3HEpPrHH, 3aKOH COXpaHeHUs
UMOyJbCa, TMPHHUWO CYNEeprno3UUMH CUJ, T[PUHUWN  PaBHOMNpPaBUA
HHEepLMaNbHBIX CHCTEM OTCUETA, MOJEKYISPHO-KHUHETHYECKYI0 TEOpPHIO
CTPOEHMS BELIECTBA, Tra30Bble 3aKOHBbI, CBA3b CpedHell KUHEeTHYECKOMH
SHEpPrHH TEeIUIOBOTO ABMXKEHHS MOJEKyN ¢ abCONIOTHOH TemmepaTypoH,
NEPBbINl 3aKOH TEPMOAMHAMHKH, 3aKOH COXPAHEHHS SJIEKTPHYECKOro
3apsna, 3akoH KynoHa, mpu 3TOM pasjiHyaTh CIOBECHYIO (POpMYIHPOBKY
3aKOHa, €r0 MAaTEMAaTHYECKOe BBIPAXKEHHE M yCNoBUA (rpaHuipl, o0nacTu)
HNPHMEHHMOCTH

10.8

OO6BsICHATE OCHOBHBIE NPHHUMNBI JEHCTBHS MAIUMH, NpHOOPOB U
TEeXHHYECKHX  yCTPOHCTB, pasiuuyaTh ycnoBua Hux  OesomacHoro
HCTIOIb30BAHHS B OBCEAHEBHOM KU3HH

10.9

BBIMONHATL 3KCOEPHMEHTHI MO UCCACOOBAHHIO (U3HYECKHX SBIEHHH H
MPOLECCOB ¢ UCMOAb30BAHHEM TIPSAMBIX H KOCBEHHBIX M3MEPEeHHUit; MPH STOM
¢opmyaupoeaTh npobneMy (3amady) U FHMOTE3Y yu4eOHOTO SKCMepUMEHTa,
coOHpaTh YCTAaHOBKY W3 MpesioKeHHOro ofopyaoBaHHs, MPOBOAUTH OMBIT
H GOPMYJTHPOBATH BbIBOIBI

10.10

OcymecTBasTh MpsAMbIE H KOCBEHHBIE H3MEPEeHHs (PH3NYECKUX BEJIHYHH,
NpH 3TOM BBIOMPATh ONTHMAJBHBIH CMOCOO H3MEPEHHs H HCIONb30BATH
H3BECTHBIE METO/bI OLIGHKH MOTPELIHOCTEH H3MEepPeHHI

10.11

HccnenoBaTb  3aBHCHMOCTH MCEXKOY (bH3H'-leCKHMH BCINYHHAMH C
HCIIOJb30OBAHHUCM  MPAMBIX Hsmepeﬂuﬁ; npu 5TOM KOHCTPYHUPOBATDH
YCTAHOBKY, (l)HKCHpOBaTb PE3YNBLTATHI HOIIY‘ICHHOFI 3aBHCHMOCTH
(bnsl/mecmx BEJIMYHH B BHIe TaOmHLU U I‘pa(i)HKOB, AcnaTtek BBIBOADLI IO
PE3YNbTAaTaM UCCIACAOBAHNA

10.12

Cobnroaars npaBusia 6€30MaCHOrO TPYAA NPH MPOBEASHHN HCCIIEAOBAHMI B
paMkax  y4eOHOro  HKCIepHMEHTa, Y4eOHO-HCCNEeNOBATENbCKOH M
NPOEKTHOH AEATEIbHOCTH ¢ HCIIOAb30BAHHEM H3MEPHTENbHBIX YCTPOHCTB H
JaboparopHoro 06opyIOBaHUSA

10.13

Pewate pacuéTHble 3afayd ¢ SBHO 3aJaHHON (U3MYECKON MOOensblo,
HCMONbB3ys PU3MUECKHE 3aKOHBI H MPUHLUIbI, HA OCHOBE aHANM3a YCIOBUSA
3aJavd BbIOHPaTh PU3HYECKYIO MOOENb, BbIIENATE PHU3HUECKHUE BEIHYHHBI
H (GopMynbl, HeoOXOAMMble N8 €€ pelleHHA, MPOBOAMTH PacuéTbl U
OLICHHBATb PEANIbHOCTb MOJYYEHHOTO 3Ha4eHHs (PU3HUECKOH BEJIIHYHHBI

10.14

Pewate KaueCTBEHHBIE 3a]a4u: BBICTPAUBATh JIOTHYECKH
HEMNPOTHBOPEUHBYI) LEMOUYKY PacCykKA€HHH ¢ omopoll Ha M3y4eHHbIE




3aKOHbI, 3aKOHOMEPHOCTH H (1)[’13]4“[8(3!(]46 ABJICHUA

10.15

Ucnonb3oBath  mpu  pemeHuHn  y4eOHBIX — 3amady  COBPEMEHHbIE
HHQOPMALIMOHHBIE  TEXHOJOTMM IS TOHMCKA, CTPYKTYPHUPOBAHUS,
WUHTEPNpEeTalud U TpeAacTaBieHus y4ueOHOH M HAy4YHO-TIOMYJSIPHOI
UHPOpPMALMY, TIONYYEHHOH W3 PA3IUYHBIX HMCTOYHHUKOB, KPUTHYECKH
AQHAIN3UPOBATh MOJy4aeMyI0 HHPOPMALIUIO

10.16

[TprBOAKTE NMPUMEPHI BKJIaJa POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HayKHW, OOBSICHEHHE IPOLECCOB OKPYKAIOIIEro Mupa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHI

10.17

Hcnone3oBaTh TEOpeTUYECKHE 3HAHUS TO (HU3HKE B MOBCEIHEBHOHN JKU3HH
na  obecneuenuss OezomacHocTH mnpu  oOpawmenuu ¢ npubopamu u
TEXHUYECKUMH YCTPOICTBAMM, A COXPAHEHUsS 310POBbs M COOMOACHHUS
HOPM 2KOJIOTHYECKOrO MOBEACHUS B OKPYIKaIOLIeH cpene

10.18

Paborarb B rpynme C BbINOJIHEHUEM DAa3JIMYHBIX COLMAJIBHBIX DOJIEH,
TUIAHUPOBATh PadOTY IPYIIbI, PALMOHAIBHO pacrpeiessTh 00s3aHHOCTH U
MJIAaHUPOBATh JESTEJIbHOCTb B HECTaHJAPTHBIX CUTYaLUsIX, aJeKBaTHO
OLIEHMBaTh BKJIaJl KaXIOr0 W3 YYaCTHHUKOB TIPYNIbl B peLIeHHE
paccMarpuBaemMoii podseMbl

11 KIIACC

Kon
NPOBEPsSIEMOro
pe3yjabTaTa

L

IIpoBepsiemblie npeaAMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOMH
o0pa3oBaTeibHOH NPOrpaMMbl CpeHero oo1ero oopa3oBaHus

JIeMOHCTpHpOBaTh Ha MpUMeEpax poJib U MecTo (pu3uku B GOPMUPOBAHUH
COBPEMEHHOM HAay4yHOH KapTHHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKH
U TEXHOJOTHWH, B MPAKTHYECKOH AEATEIbHOCTH JIIOACH, LEIOCTHOCThL U
€AUHCTBO (PU3NYECKOH KapTHHBI MHPA

11.2

YuuThIBaTE TpPaHULBl TPHMEHEHHS H3YYEHHBIX (PU3MYECKUX MOENeil:
TOUEYHBIH DJJIEKTPUYECKUI 3apsAd, sAAepHas MOAEIb aTOMa, HYKJIOHHAas
MOZeNIb ATOMHOTO AApa NPy peLIeHun GU3NUECKHX 3a1a4

11.3

Pacrio3HaBath pusnueckue siBeHust (MPOLECChl) i 0OBICHATH HX Ha OCHOBE
3aKOHOB 9JIEKTPOAMHAMHKH W  KBAaHTOBOM (DU3MKH: 3IEKTpUYECKast
MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE, XUMHYECKOE, MAarHUTHOE HEHCTBHS
TOKa, B3aHMO/IEHCTBUE MarHUTOB, SJEKTPOMArHUTHAsI HHIAYKLMS, AeHCTBHE
MAarHUTHOTO TMOJs Ha MNPOBOAHUK C TOKOM M ABWXKYLIMHCA 3apsn,
3JEKTPOMArHUTHbBIE KoneOaHus u BOJIHEI, MPSIMOJIMHEITHOE
pacmpoCTpaHEHHE CBETA, OTPAXKEHHE, MPENOMIICHHE, HHTEpPepeHLus,
nudpakuus U NOJSIPU3ALUS CBETA, AUCIEPCHS CBETa, (POTOINEKTPUUECKUiT
abdext (GoroaddexT), cBETOBOE naBiIeHHE, BOSHUKHOBEHHE JIMHEHYIATOrO
CrieKTpa  aTomMa  BOZOpOJA,  €CTECTBEHHas W MCKYCCTBEHHas




PaOHOAKTHBHOCTD

11.4

OnucbiBaTh H3YHEHHBIE CBOMCTBA BELIECTBA (3JICKTPHYECKHE, MATHHTHBIE,
ONTHYECKHE, 3JEKTPHYECKYID NPOBOAMMOCTL  Pa3iM4YHBIX Cpel) H
3NEKTPOMATHUTHBIE  ABJIEHHA  (NMPOLECCHI), HCMIONB3ysa  (pusHyeckue
BEJIHYHHBI. 3JIEKTPHUECKHH 3apsajl, CHIIA TOKA, 3JEKTPUUECKOE HANPAKEHHE,
JNEKTPHYECKOE CONMPOTHBIEHHE, Pa3HOCTh moreHuuanos, JJIC, pabora
TOKAa, HHAYKIMA MarHuTHOroO nmnons, cuida Awmnepa, cuna JlopeHua,
HHAYKTUBHOCTb KaTYLUKH, HEPrud 5JeKTPUYECKOro H MarHHTHOrO Troef,
nepHoZA H dacToTa koneOaHHil B koneGaTeNbHOM KOHTYpe, 3apsal M cuna
TOKa B IQpoLecce TapMOHMYECKHX 3JIEKTPOMarHUTHBIX KoneOaHuid,
(okycHOe paccTOAHHE H ONTHYECKas CHUJA JIHH3Bl, NpPH ONHCAHUH
NpaBUIbHO TPAKTOBAaTh (PU3HYECKHH CMBICT HCHOMb3YeMbIX BEIMYMH, MX
0003Ha4eHHs H €OHHHULBI, YKa3bIBaTb (POPMYJIbl, CBA3BIBAIOLINE NAHHYIO
(pH3MYECKYIO BENTHYHHY C APYTHMH BEIHYHHAMU

11.5

OnuceiBaTh H3YYEHHBIE KBAHTOBBIE SIBJICHHS H MPOLECCHI, HCIIOIB3YA
pHu3HuecKHe BEIUYHHBI CKOPOCTD 3JIEKTPOMATHHTHBIX BOJIH, JUIHHA BOJIHBI
H 4aCcTOTa CBeTa, JHEPrHs U MMIyJbC (POTOHA, MEPHOA NOJypacrnana,
JHEPrHs CBA3M ATOMHBIX fA1€p, NPU OMHCAHHUH NPABWIBHO TPAaKTOBAThH
(pu3HUECK Ui CMBICIT HCIIONB3YEMbIX BEIUYHH, HX 0003HAUEHUS U €JUHHLIBL,
yKa3biBaThb (hOPMYJibl, CBA3BIBAIOLIHE NAHHYIO (PU3MYECKYIO BENHUYHHY C
OPYTMMH BETMYMHAMH, BEIYUCIATE 3HaYeHHE PU3HUECKOI BeTHUHMHbI

11.6

AHanM3upoBaTh (PU3HUYECKHE MPOLECCH] U ABNEHHU:A, HCIIONb3Ys QU3HYECKHE
3aKOHBl W TPUHLMMBL 3akoH OMa, 3aKOHbl TOCNENOBATEIbHOTO H
napauieNnbHOro COeAMHEHHs MPOBOIHHKOB, 3akoH [Lxoyna — JleHua, 3akoH
3NEKTPOMATHUTHOM HMHAYKLMH, 3aKOH NPAMOJHMHEHHOIO PacnpOCTPaHeHUs
CBETA, 3aKOHBI OTPAXKEHUSA CBETA, 3aKOHBI NPEIOMJIEHHsS CBETA, YPABHEHUE
OiinreliHa A dorosddexta, 3aKOH COXPAHEHHA 3JHEPrHH, 3aKOH
COXPAHEHHUS HMIYJIbCA, 3aKOH COXPAHEHHS 3JIEKTPUUECKOro 3apafa, 3aKOH
COXPaHEHHsA MAacCOBOTO 4HCNIA, MOCTyNaThl bopa, 3aKOH PajHOaKTHBHOIO
pacmajza; mpH 3TOM Pa3IMdaTh CIOBECHYIO (DOPMyJHPOBKY 3aKOHA, €ro
MaTeMaTH4e€CKOe  BBIPAKEHHE W ycnoBuA  (rpaHuubl,  obnactu)
NPHMEHHMOCTH

11.7

Onpepenartb HampapBleHWe BEKTOpa HMHAOYKUMH MAarHUTHOTO  MOJA
NPOBOAHKMKA C TOKOM, CHJIbI AMniepa U ciibl JIopeHLa

11.8

CTtpouts M onuChIBATH H300paXKeHHE, CO3/AaBAEMO€ IUIOCKHM 3€pKajioM,
TOHKOH JIMH30H

11.9

BbIMOJHATE 3KCIEPHMEHTBI 0 HCCASNOBAHMIO (PM3HHUECKHX SIBJICHUH H
MPOLIECCOB ¢ HCMONAb30BAHNEM MPSAMbBIX H KOCBEHHBIX H3MEPEHHUit; MpH 5TOM
(hopMynrporath npoGiemy (3agady) U FHNOTE3y y4eOHOro SKCIMepuMeHTa,
coOHpaTh YCTAHOBKY U3 MPEmJIOKeHHOTO 00OpyAOBaHUs, MPOBOAUTD OIMBIT
" GOopMyNTHPOBATb BHIBOIBI

11.10

OcymecTBaaTh NpAMBIE H KOCBEHHBIE H3MEPEHHS (PH3HUECKHX BEJIHYHH,
npH 3TOM BbIOMPaTh ONTHMAJIbHBIN COCOD HM3MEPEHHs M HCMOJb30BaTh




H3BCCTHDBIC MCTOAbI OLUCHKH l'lOl"pCl]]HOCTCﬁ I/IBMepeHI/Iﬁ

11.11

Hccnenosate 3aBHCHMOCTH (PU3HYECKHX BEJIMMHH ¢ HCHOJIB30BAHHEM
OPAMBIX H3MEPEHHUIH, NPH 3TOM KOHCTPYUPOBATH YCTAHOBKY, (PMKCHPOBATH
pe3ynbTaThl MONYYEHHOH 3aBUCHMOCTH (M3HYECKMX BEJIHYHH B BHAE
Tabnui 1 rpagyKoB, AENaTh BLIBOABI 110 PE3YJIBTATaM HCCIEOBAHHA

11.12

Cobniogath npasuia Ge30MacHOro Tpyaa MpH MpoBedeHHH HCCIeOOBaHHI B
paMkax  y4eGHOro oSKcmepHMeHTa, y4eGHO-HCCeNOBaTeNbCcKoil W
MPOEKTHOH AEATeIbHOCTH ¢ HCIOAb30BaHHEM H3MEPHTENbHBIX YCTPOIHCTE H
nadoparopHoro oGopynoBaHHS

11.13

Pemate pacuérHble 3ama4uH ¢ SIBHO 3aJaHHOH (DH3HUECKOH MOIEIbIO,
HCIIOJIb3YA (]mmqecxue 3aKOHBI H NPHHOHWIIBL, HA OQCHOBC aHAJIN3a YCJOBUS
33/1a4 BRIOHPATH (PU3HHECKYIO MOZEIb, BBIAGNATh (PH3HUECKHE BEIHYHHBI
n ¢dopMynbl, HeOOXOAMMBIE JUISI €€ pelIeHHsA, NPOBOAHTH PAcHEThl U
OLIEHHBATb PEAJIbHOCTb MOJYYEHHOTO 3HAYEHUS (PU3HIECKOH BETHYHHbI

11.14

Peware KaueCTBEHHBIE 3aJa4H: BBICTPAHBaTh JOTHYECKU
HEMPOTHBOPEUHBYIO LETIOUKY PpacCykKOeHHi ¢ omopodl Ha M3y4YeHHble
3aKOHBI, 3aKOHOMEPHOCTH U pu3nUecKue SBaeH:s

11.15

Ucnone3oBare  mpu  peweHnn  yueOHBIX — 3a7a4  COBPEMEHHBIE
MH(OPMALMOHHBIE  TEXHOJIOTHH  JUIL  TIOMCKA,  CTPYKTYPHPOBAaHWU,
MHTEPNIPETALMH M [NPEACTaBNeHus y4eOHOH M Hay4YHO-NONYJISAPHON
HH(pOpMaLMY, TONYYEHHOH M3 PA3JIMYHBIX HCTOYHHKOB, KPHTHYECKH
AHAJIM3HPOBATD MOJTYHAEMYO HH(POPMALIMKD

11.16

O0BACHATD MPUHOKUIBI JelCTBHSA MAallHH, l'lpHGOpOB H TECXHHYCCKHUX
YCTpOﬁCT B, pPa3yH4YaTte YCJIOBHA HX 0e30MacHOTO HCMONb30BAHUA B
MOBCEOHEBHOI KHU3HH

11.17

[TpuBOAUTH MPUMEPBI BKJIAAa POCCHHCKUX M 3apyOesKHBIX YUEHbIX-(PH3UKOB
B pa3BHTHE HayKH, B OObBJACHEHNHE MNpPOLECCOB OKPY)KAIOWEro MHpa, B
Pa3BHTHE TEXHHKH H TEXHOJOTHI

11.18

Hcnonp3oBaTh TEOPETUYECKUE 3HAHUS 1O (H3HKE B NMOBCEAHEBHON JKHU3HH
s obecneyenus OesomacHocTH npu  ofpameHun ¢ mpubopamu U
TEXHHYECKHMH YCTPONCTBAMH, JUIA COXPAHEHHsS 310POBbA M COOMOAEHUA
HOPM 3KOJIOTHYECKOrO MOBEACHUA B OKPYXaKoLIel cpene

11.19

Pabotath B rpynme ¢ BBIMOJHEHHEM Pa3M4HbIX COLMWANBHBIX PpoOJeH,
TUIAHHPOBATh PaboOTy IPYINbI, PaLHOHAJBHO pacrpeneniaTb 00S3aHHOCTH H
TUVIAHHPOBAThb JAEATENILHOCTE B HECTAaHAAPTHBIX CHUTYaUUsAX, aJeKBaTHO
OLEHHBATb BKJA4 KaXAOrO M3 YYAaCTHHKOB TPYMNbl B peLIeHHE
paccMaTpuBaeMoil mpodnemMbl




INPOBEPSEMBIE SJIEMEHTBI COAEPKAHUSA
10 KVIACC

Kon Koa nposepsiemoro

HponepﬂeMble 3JIEMEHTDBI COAEPKAHHUSA
pas3genia JJIEMEHTAa

OU3UKA U METO/JIbIl HAYYHOI'O ITO3HAHM A

®usuka — Hayka o mnpupone. Hayunblie MeTOamBI
MO3HaHUs OKpYyxXkaroero mupa. Ponbs sxcnepumenra
M TEOPUM B TIPOLIECCE TIO3HAHHs  NPUPOIbI.
DKcriepuMeHT B Ppusuke

1.1

| MonenupoBanue (hu3nYecKux SIBJICHU I "
npoueccoB. Hayunbie rumnoressl. DPusznyeckue
3aKOHbI M TeopuH. ['paHuLbl NPUMEHUMOCTH
12 ¢usuyeckux 3axoHoB. [lpuHimn cooTBeTCTBHA.
Pore m  wmecro ¢usuku B popmupoBaHuH
COBPEMEHHOM  HAy4YHOH  KAapTUHbI  MHpa, B
NPaKTHYECKOH AEATEJbHOCTH JIIOAECH

2 MEXAHHWKA

KMHEMATHKA

MexaHu4deckoe IBHIKEHHE. OTHOCHUTENBHOCTD
2.1.1 MeXaHu4ecKoro nBmkeHusa. Cucrema orTcuéra.
Tpaextopus

[Tepememenne, ckOpocTh (CpemHsii  CKOPOCTD,
215 MIHOBEHHAs! CKOPOCTh) M YCKOPEHHE MaTepPHaIbHOM
o TOYKH, MX TPOEKLHH Ha OCH CHCTEMbI KOODIHMHAT.

CrnoxeHue nepemMeLleHnii U CI0KEHUEe CKOPOCTei

PaBHOMEpHOE M PaBHOYCKOPEHHOE MNPSMOJIMHEIHOe
npiokeHue. I'paduku  3aBHCHMOCTH  KOOPJMHAT,
CKOPDOCTH, YCKOpPEHHMs, NyTH M MepeMeLleHus

2.1.3

2.1 "
MaTE€pHaIbHON TOYKU OT BPEMEHH

Cobonnoe nagenue. Yckopenue cBOOOIHOTO
nagaeHusi

Kpusonuneiinoe JIBUDKEHUE. PasHomepHOE
NBU)KEHHE MAaTEPUAIbHON TOYKMU MO OKPYKHOCTH.
VYrnoBasi CKOpOCTb, JIMHENHas ckopocTh. Ilepuoa u
yacToTa. L{eHTpocTpeMuTeIbHOE YCKOpPEHHE

TexHuueckne ycTpOHCTBA: CHHIOMETp, ABIKEHHE
CHAPSZIOB, LIETIHbIE U PEMEHHbBIE Nepefayn

IIpakTuyeckue padorel. M3mepeHue MrHOBEHHON
ckopoctu. HccnenoBaHue COOTHOLUEHHSI MEKIY




NyTAMH, NpoiiIeHHbIMH TENoM 3a
MOC/IEIOBATENIbHBIE PABHBIE NPOMEKYTKH BPEMEHH
IpH PABHOYCKOPEHHOM JBIDKEHHH € HadalbHOH
CKOpPOCTBIY, paBHOH Hym. HM3yueHue nBmkeHHs
Hniapuka B BSI3KOH KHUAKOCTH. I/I3yquHe JABHXKCHHS
TeJa, OPOLIEHHOTO TOPU3OHTAIBHO

2.2

ANHAMHKA

2.2.1

[IpyHumn orHocutenbHocTH [anunesa. Ilepseiil
3akoH HetoToHa. HIHepLHanbHbBIE CUCTEMBI OTCUETA

222

Macca Tena. Cuna. I[IpyHIMn cynepnosuiyu cui

223

Bropoii 3axon HeroToHa 118 MaTepHaibHON TOUKH B
uHepuuanabHoil cucreme orcuéra (MCO). Tperuii
3akoH HbloTOHA A1 MaTepHabHBIX TOUEK

224

3akoH BCCMHPHOT'O TATOTCHUA. Cuna TaKeCTH.
l'[epBaa KOCMHYECKasA CKOPOCTD. Bec Tena

225

Cuna ynpyrocru. 3axoH N'yka

226

Cuna Ttpenusa. Cyxoe Ttpenne. Cuna TpeHHs
CKONBKEHUA M cuya TpeHusa nokoa. Kosdouument
TpeHus. Cuia CONPOTHBICHHS NPH ABIKEHHH TeNa
B SKHAKOCTH HJIM rase

227

HOCTy naTreJbHOC W BpallaTCIbHOC  OBHXKCHHC
abCoOMOTHO TBépI[Ol"O TCIa

228

MoOMEHT CuIbl OTHOCHTEIBHO OCH BPAILEHHS.
ITneuo cunsl. YCmoBHst paBHOBECHS TBEPAOTO TENA B
NCoO

229

TexHuueckue YCTpOﬁCT Ba. NMOALUHNIHHUKH, OBHKCHHEC
HCKYCCTBCHHBIX CITYTHUKOB

2210

[MpakTuueckne pabotel. 3ydeHue HOBHKEHHS
Opycka MO HAKJNOHHOH MJIOCKOCTH MOA AeicTBHEM
Heckoabkux cun. MccnenopaHue 3aBUCHMOCTH CHI
YOPYroCTH, BO3HUKAKIUX B  AebopMupyeMoii
NpPY>XHHE M PE3UHOBOM 00pasLe, OT BEeIMYHHBI HX
nedopmaunn. Mcenenosanue yCnoBHil PaBHOBECHS
TBEPAOTO TeJa, HMEKIIErO OChb BPALLEHHS

2.3

3AKO

Hbl COXPAHEHH A B MEXAHUWKE

23.1

Hmnynec  MaTepuanbHOH  TOYKH,  CHCTEMBI
MaTtepHaNbHeIX TO4eK. IMNynbC Cuibl U H3MEHEHMe
HMITyJIbCA Tella

3akoH coxpaHeHusa uMnyneca B HCO. Peaxtusnoe
JBIDKEHHE

PaGota cubl




MOIIHOCTE CUJIbI

Kunernueckass 3Heprus MaTepHANBHOH  TOYKH.

235 .
Teopemao kMHETHUECKOH 3HEPTHU
ITorenunanbHad sHeprud. IloTeHUWanbHas 3Heprus
236 yIpyro nedopMuUpOBaHHOH TMPY>KHHBI.
IoreHunanbHad 3Heprus Tesa BOAM3H NOBEPXHOCTH
3emnu
HUTeHuHaJ]beIe H HEMOTCHUHAJIBHBIC CHJIIBI. Ca3b
. paboThl HENMOTEHIUAJABHBIX CHJI C H3MEHEHHEM
2:3.7 MEXaHHHYECKOH JHEPruH CHCTeMbl TeJl. 3aKOH
COXPAHEHH MEXAHUYECKOH SHEPTHH
238 Vnpyrue u Heynpyrue CTOJKHOBEHHS
539 Texnuueckue YCTpOFlCTBa; OBIDKEHHE  PakKerT,
BOAOMET, KOMep, MPYKUHHbIH NHCTONeT
IMpaxTuaeckue padorel. H3yueHue ca3u CKOpoCTeil
2310 TeN mpH HeynpyroMm yaape. Hccaenosanue CBA3M

paboTBl  CHIBI ¢ H3MEHEHHEM MEXaHHHECKOH
JHEPruu TeNa

MOJIEKY JIIPHAA ®U3MKA 1 TEPMOJMHAMHKA

3.1

OCHOBBI MOJIEK Y JIIPHO-KMHETHUECK O TEOPHI

OcHOBHBIE TONIOKEHHS MOJIKYJIIPHO-
KHHETHYECKOH TeopuH. BpoyHOBCKOe nBIDKEHHE.
Juddysus. Xapakrep ABIKEHNA H B3aUMOAEHCTBHS
4aCTull BEeeCTBa

Monenn CTpoeHHsI ra3oB, >XHAKOCTEH H TBEPABIX
Tel H OObJACHEHHE CBONCTB BELIECTBA Ha OCHOBE
3THX MOJeNnei

Macca MOJIEKYJIL. Konuuectro BeLLECTBA.
[ToctosHHas ABoragpo

Tennosoe pasHoBecue. Temneparypa u €
m3Mepenue. Illkana remneparyp Llenbcus

Mopnene upeansHoro rasa. (CHOBHOE YPAaBHCHHUE
MOJCKYJIAPHO-KHHET! HYeCKOH TCOPHH HACAJIBHOTO
rasa

AbcomoTHas TemmepaTypa KaK Mepa cpenHeil
KHHETHYECKOH OSHepriH TeIUIOBOTO  ABHXKEHHSA
yactun rasa. lllkana remneparyp Kenbeuna

317

VYpapHenne Knaneiipona — MeHzaeneesa. 3akoH
HanbToHa

318

I"a30BbI€ 3aKOHEI. I’I3OHpOHeCCbI B HACAJILHOM rasc ¢
MNOCTOAHHBIM KOJHYCCTBOM BCLICCTBA. H30TCpMA,




H30x0pa, uzodapa

TexHu4eckue ycTpoiicTBa: TEpMOMETP, GapoMeTp

3.1.10

IMpaxtuueckue paborel. H3mepeHne Maccel Bo3ayxa
B KJIAcCHON KoMHaTe. MccnenoBaHue 3aBHCHMOCTH
MKy MapaMeTpaMHu COCTOSHUA paspeskKeHHOro
rasa

32

oC

HOBBI TEPMOANHAMUWKH

321

TepmoannaMuveckas CHUCTEMA. BryTpeHHss
JHEPrHsl TEPMOJAHHAMHYIECKOH CHCTEMBI H CIIOCOOBI
€€ U3MEHEHUs

322

KonudectBo Terotel M padota. BHyTpeHHss
3HEepPrHs ONHOATOMHOIO HAEANBHOTO ras3a

Bl TerIonepenayu: TEIUIONMPOBOAHOCTD,
KOHBeKUHUA, H3NydeHHe. TemnoéMKocTb Tena.
VYnenvHast  TEIUIOEMKOCTH  BelmecTBa.  Pacuér
KOJIMYECTBA TEIUIOTHI [TPH TEIIONepenaue

324

Iepseiii  3axkon  TepmoauHamuku. [Ipumenenue
NEepPBOro 3aKOHA TEPMOAMHAMHKH K H3OMpPOLECCAM.
I'paduueckas unTeprnperanusa padoTel raza

325

Tennoeple  MawwuHbl.  [IpyHUMDBI ~ OEHCTBHSA
TernoBbix MawunH. [IpeoOpasoBaHHA SHEpruH B
TEINOBbIX MawmnHaX. KosphuuueHT mnonesHoro
neiicreus (nanee — KIT[) tennopoii MamyHbl. LIuka
Kapno u ero KITJ]

326

Bropoii 3akoH TtepmonuHamukd. HeoOpaTtumocts
NpOLECCOB B NpHpoAe. TemnoBble ABHTaTENH.
IKOJOTHUECKHE NPOOTIEMbI TEMIOIHEPTETHKH

327

TexHuueckue ycTpoiicTBa: IBUraTelib BHYTPEHHETO
CropaHus, OBITOBOI XONOAUIbHHK, KOHAHLHOHED

328

IIpaktuueckue pabotbl. H3mepeHue ymenbHOH
TEMITOEMKOCTH

33

AI'PET'ATHBIE CO

CTOAHMA BEHIECBA. ®A30BELIE ITEPEXO/BI

[MapooGpasoBanue U koHpeHcauus. HMcnapeHue u
KHMeHWe. YaelnbHad TemuoTa mnapooOpa3oBaHHA.
3aBHCHMOCTE TEMIEPATYPbl KHIIEHKA OT OaBJEHHA

ADBCOMIOTHAA ¥ OTHOCHTEbHAs BJIAaKHOCTb BO3AYyXa.
Hacpimennsrii nap

Teépnoe Tteno. Kpucramnuueckue u aMopdHbie
Tena. AHM30TPONHs CBOWCTB KpucTamnos. XKugkue
Kkpuctamnel. CoBpeMeHHbIE MaTepHANbI

[InaBneHue W KpUCTanau3auWA. YIOeJlbHas TEIIOTa




wiaenenusa. Cyonumauus

335 YpaBHeHHE TEIIOBOro HanaHca
Texnuueckue YCTPONCTBA. THTPOMETP H

336 MCHUXPOMETP, KAJIOPHMETP, TEXHOJIOTHH MONYy4eHHS
COBPEMEHHBIX  MaTepHalioB, B TOM  YHCHe
HaHOMAaTePHaJIOB, 1 HAHOTEX HOJIOTHH

337 [IpakTuueckue pabotbl. H3MepeHHe BIAKHOCTH
BO3/yXa

4 INEKTPOIUHAMUKA
SJIEKTPOCTATHKA

411 DnekTpu3auusa TeN. NeKTpudeckuii 3apsan. [pa
BUIA 3JEKTPHYECKUX 3apsIoB

41.2 IMpoBoaHNKH, AUINEKTPUKH H NONYIPOBOIHHKH

413 3axoH COXpaHEHHs 3IEKTPHUECKOTO 3apsjaa

414 Bzaumoneticteue 3apsanos. 3akoH Kymnona
DrekTpudeckoe noJie. Hanps:xéHHoctb

415 3nekTpudeckoro nojA. Ilpunumn cynepnosuumu.
JInHMH HaNPAKEHHOCTH IEKTPUUECKOTO MOJIS

416 Pabora  cHn 3MIEKTPOCTATHYECKOrO  MOJIA.
IMorenunan. Pa3sHOCTb MOTEHLIMAIOB

4.1 [IpoBoogHMKH M AMBACKTPHKH B  MOCTOSHHOM

417 3NEKTPHYECKOM no’e. HusnexTprudeckas
NMPOHHLAEMOCTb
nexTpoéMkocTh. KoHneHcatop. DneKTpoEéMKOCTb

418 IJIOCKOTO  KOHZCHCATOPA. DHEPrusi 3apsKEHHOro
KOHJIEHCATOpa
TexHuueckue yCTPOHCTBA: INEKTPOCKOT,

419 3NEKTPOMETD, 3NEKTPOCTATHUECKAS 3QILHTA,
3a3eMJIeHHe  SNeKTPONMpHOOpOB,  KOHAEHCATOp,
KCEePOKC, CTPYHHBIH NpHHTEP

4.1.10 [IpakTuueckue paboThl. HsmepeHue
3NEKTPOEMKOCTH KOHAEHCATOpa

MOCTOAHHBIN DJIEKTPHUECKWN TOK. TOKU B PA3JIMUHBIX
CPEJAX

Ycnosus CYLLEeCTBOBaHHUS MOCTOAHHOTO

421 anekTpHYeckoro Toka. Mcrounuku Toka. Cuna Toka.

472 [TocTosAHHBIA TOK

4272 Hanpsxenne. 3axon Oma 1yis y4acTka Lenu

423 DNeKTpU4eCKOe COMPOTHBJICHHUE. Y nenbHoe
COTPOTHBJICHHE BELIECTBA

424 [TocnemoparenbHoe, mNapalieNbHOE, CMELIAHHOE




COCIMHEHNE MPOBOAHHKOB

425

Pabora anexrpuueckoro Toka. 3akoH Jxoyns —
Jlenua

426

MoiuHoCcTh SJIEKTPUYECKOI'O TOKa

427

snekTpoaBwkymas cuna (manee — DJC) wu
BHYTPEHHEE CONPOTHBJIEHHE MCTOYHHUKA TOKA.
3akoH Owma ISt MOJIHOM (3aMKHYTOIA)
snexkTpudeckoil uenu. Koporkoe 3ambikanue

428

DeKTPOHHAs TPOBOAUMOCTb TBEPABIX METAJUIOB.
3aBUCHMMOCTb  COMPOTHUBJIEHHS  META/UIOB  OT
Temnepatypsl. CBepXnpoBOAUMOCTD

429

Dnektpuueckuii Tok B Bakyyme. CBoiicTea
3JIEKTPOHHBIX MYYKOB

4.2.10

[Tonynposonuuku. CobOcrBeHHass W mNpUMecHas
MPOBOAUMOCTb TMOMYNPOBOAHUKOB. (CBOICTBA p-n
nepexona. [TonynpoBoaHUKOBbIE TPUOOPHI

4211

DNeKTPUIECKHi TOK B ANEKTPOJIUTAX.
DIeKTPOIUTHUECKAs AUCCOLHALIS. DIIEKTPOIN3

4212

DnexkTpuueckuii ToKk B razax. CaMoCTOSITENbHbIN U
HECaMOCTOATENbHBIN  paspsa.  Pasnuunble  TUMBI
caMoCTOsATeNIbHOTO paspsaa. Moanus. I1nazma

4213

TexHuueckne ycTpoiicTBa: aMmepMeTp, BOJBTMET),
peocTaTt, UICTOYHUKH TOKA, JJIEKTPOHArPEBaTE/IbHbIE
npuOOpel,  JJIEKTPOOCBETHTENbHbIE  NPUOOPHI,
TEPMOMETP COMPOTHBIEHMS, BAKYYMHBIH IHOT,
TEPMHCTOPBI u ¢doTopesucTopsl,
MOJIyTPOBOAHUKOBBIIT MO, TaJIbBAHUKA

4214

[Tpaktuueckue paborel. H3yueHue cMeIaHHOIO
COEIMHEHUSs PE3UCTOPOB.

Hzmepenne DJIC ucTOYHMKA TOKA M €ro
BHYTPEHHEro COMPOTHUBJICHMSI. Ha6nonenue
3JIEKTPOJIH3a

11 KJIACC

Kon Koanposepsiemoro

pasgena  JIeMeHTa
4

IlIpoBepsieMbie 3j1eMeHThI COACPRAHUS

DJIEKTPOAUHAMMKA

MATHHUTHOE I1OJIE. 2JIEKTPOMAI'HUTHAS MHAYKLWA

43

43.1

[TocTosinHBIE MArHUTHI, BzaunmoneiicTue




NMOCTOAHHLIX MArHUTOB

MarnautHoe nosne. BexTop MarHMTHOH MHAYKIMH.
IMpunuun cynepno3uumy. JIMHHM  MarHUTHOH

4.3.2 uHAYKLMH. KapTuHa TMHHE MarHMTHOH HHAYKLIHH
OJIA INMOCTOAHHBIX MArHUTOB
MarnutHoe mone npoBogHHKA ¢ TokoMm. Kaprtuna
JMUHWIA TNONA IJIMHHOTO MNPSMOro NMPOBOAHHKA U
433 3aMKHYTOTCO KOJIBLEBOTO MPOBOAHKKA, KaTYLIKH C
TokoM. Ombit  3pcrema.  BsauMognelicTBue
NPOBOIHUKOB € TOKOM
434 Cuna AMnepa, €€ MOAYJIb U HANIPABJICHUE
Cuna JlopeHua, €€ MOAyJb U HaNpaBJIeHHE.
435 JABHKeHHE 3apsDKEHHON YacTHUBI B OOHOPOOHOM
MarHuTHOM rnone. PaGorta cunbl JlopeHua
43.6 SIBneHHe SNEKTPOMArHUTHONH HHAYKUHH
437 ITorok BeKTOpPa MarHUTHOH HHAYKIIMH
438 DOJAC wuHaykuun.  3aKOH  3JIEKTPOMAarHUTHOM
o uHaykLun apanes
Buxpesoe snektpuueckoe nose. 3/C nHAYKLKH B
439 NMPOBOOHMKE, ABIKYILEMCS [OCTYNAaTeNIbHO B
OAHOPOAHOM MarHHTHOM MOJE
43.10 IMpasuno Jlenna
4311 HuaykruHocTh. SBnenne camomHaykuun. DJIC
e CaAMOWHAYKLIHU
43.12 Heprusi MAarHUTHOTO MOJIA KaTYIIKH ¢ TOKOM
3.13 DIEKTPOMAarHHTHOE MoJie
TexHHU4ECKHE YCTPOICTBA. NMOCTOSHHBIE MAarHHTHI,
43.14 NEKTPOMATHUTBI, 3JIEKTPOABUIATENb, YCKOPHTENH
JIEMEHTAPHBIX YaCTHL], HHAYKIUOHHAS N1€4b
IMpaktnueckue pabotel. H3yueHHe MarHUTHOTO
noNA KaTyllkd ¢ TokoM. Hccnenopanue aeicTBUA
43.15 MOCTOAHHONO MarHuTa Ha pPaMKy C TOKOM.

Hccnenopanue SABJICHUA enempomarﬂmﬂoﬁ
HHOYKIHH

KOJIEBAHUA U BOJTHBI

5.1

MEXAHHWUYECKHE 1 3JIEKTPOMATHUTHBIE KOJIEBAHWA

5.1.1

KonebGarenbHasa cucreMa. Cobonuble konebGaHus.
I'apMonnueckue konebanus. Ilepuwonm, uacToTa,
ammuTyna u dasa xonedanuii

512

IMpy>xuHHBIH MaATHHK. MaTeMaTHYeCKHI MAsATHHK

5.13

YpaBHeHUe TrapMOHHYECKHX KonebaHuii.




Kuhematuueckoen  AUHAMUUECKOE  OMKCAHNE
KOJe0aTeNpbHOrO ABHKEHHA

IMpeBpaiieHne 3HEPrHHd IPU TAPMOHHYECKHX
xonebanusax. CpA3b  aMIUIMTYABl  KoJeOaHuH

>-14 HCXOAHOH BeJIMYHHBI ¢ aMILIUTYyAaMH konebaHuii
€€ CKOPOCTH H YCKOPEHUA
KonebarenbHbii KOHTY]. CsoGonHblie
SMEeKTPOMArHUTHBIe KoJeGaHud B  HOEANbHOM

5.1.5 KoneGaTeNbHOM  KOHType. AHAJIOTHA  MEeXAY
MeXaHU4ECKUMH " 3MEeKTPOMArHUTHBIMU
konebanusamu. ®opmyna Tomcona

516 3aKkOH COXpPaHEHHA JHEPrHHM B  HJCANBHOM

o KojebaTenbHOM KOHTYpE
BrinyxneHHbIe MeXaHUUEeCKHe KoneGaHHs.

5.1.7 Pesonanc. PesoHaHcHas kpuBasi. BpIHY>KOEHHbIE
3JEKTPOMarHUTHbIE KONeOaHUA.

518 ITepemeHnHeIit Tok. CUHYCOHAANBHBII MEepeMeHHbIiH
TOK.

519 MC:].LIHOCTB NEePEeMEHHOr0 TOKAa. AMILUIUTYIHOE U
NEHCTBYIOIEE 3HAUEHHE CHITBI TOKA H HATIPSKEHUS
Tpancpopmarop. IlpoussoacTso, mnepegada u
notpebnenue SNEKTPHYECKOH SHEPrHUU.

5110 OKOJNOTHYECKHEe  PUCKH TP TPOH3BOACTBE
SNEKTPUYECKOH 3HEPIrUH. Kynbstypa
UCMOJIb30BaHUS 3JEKTPOIHEPTHH B MOBCEIHEBHOMN
JKU3HU

5111 TexHuueckue yCTpOHCTBA: ceficmorpad,

o 3JI€KTPUUECKHUI 3BOHOK, JIMHHH 3JIeKTPonepenasy
IIpakTHueckue paboThl. Hccnenosanue
3aBHCHMOCTH MEpHOIa MaNbIX KonebaHHil rpy3a Ha

5112 HUTH OT JOJHHBI HUTH M Maccel TIpysa.

HcenenopaHue mnepeMEHHOro TOKAa B LeNH U3
NOCeOOBATENbHO COSIMHEHHBIX KOHAEHCATOpa,
KaTYLIKH H pe3HCTOpa

5.2

MEXAHUYECKHWE H 3JIEKTPOMAT HHUTHBIE BOJTHBI

MexaHnueckue BOJIHBI, YCJIOBHSA
591 pacnpoCcTpaHeHHs. Iepuon. CkopocTb
pacnpocTpaHeHHs U ANHHA BonHbI. IlonepeuHsie u
NpOAOAbHbIE BOJHBI
Hnrepdepenuust % audpakuus
022 MEXAHHYECKUX BOJIH
523 3Byk. CkopocTh 3ByKa. I poMkoCTh 3ByKa. BricoTa




ToHa. TeMOp 3ByKa

524

DJEKTPOMATHUTHBIE BOJHBL. Y CIIOBHS H3JTy4€HHs
NIEKTPOMArHUTHBIX BOJIH. B3anmHasa opueHTanms
BekTOpoB E, B 1 U B 316KTPOMArHUTHOH BOJIHE B
BaKyyMe

525

CBOIiCTBa 3JIEKTPOMATHHUTHBIX BOJH. OTpa’keHUe,
NpeNoMIEHHE, MOJISIpU3aLus, nudpakLus,
uHTepdepeHura. CKOpOCTb SJIEKTPOMArHHTHBIX
BOJIH

526

IIkana 3neKTPOMArHUTHBIX BONH. IIpHMeHeHue
JIEKTPOMArHUTHBIX BOJIH B TEXHHKE U OBITY

527

ITpuHIHnE! panuoCBA3U H TEJNEBUACHHS.
Pagnonokauus. 2NeKTpOMarHUTHOE 3arpsa3HeHMe
OKpy:KaroLleH cpenpl

528

TexHuyeckue ycTpoiicTBa: My3bIKaJbHbIE
MHCTPYMEHTBI, YNBTPa3ByKOBass IUATHOCTHKA B
TeXHUKe M MeNHLUHEe, pajap, paguoNpHEMHHK,
TeNeBu30p, aHTeHHa, Tenedon, CBU-neus

53

OIITHKA

531

IIpaMonuHeiiHoe  pacnmpocTpaHEHHE CBETa B
oagHoponHoH cpeae. JIyd cpera

532

OtpakeHre cBeTa. 3aKOHbl OTPaKeHUsA CBETA.
IMocTpoeHne H300paskeHHi B IIIOCKOM 3epKaJie

IMpenomnenne cpera. 3aKOHBI NPENIOMISHHS CBETA.
ABCONMOTHBIH MOKA3aTENb NPEIOMIICHHS

534

IlonHoe BHyTpeHHee oTpaxkeHue. IlpenenbHbIil
YTOJ MOJIHOTO BHYTPEHHETO OTPaXKEeHHS

535

Hucnepcus cseta. CnoxHbIH cOCTaB 0eNnoro cBeTa.
et

536

Cobuparomue u paccenparomye JUH3bL TOHKas
nmuH3a. POKyCHOE PaccTOAHHE H ONTHYECKAs CHJIA
ToHkoH JuH3bL [locTpoenne wu3o0paxkeHuil B
cobuparwmux U pacceHBarIux JuH3ax. Popmyna
TOHKOI1 JIHH3bI. Y BeJIHYEHHE, aBaeMOe JIHH30i

537

ITpenensl NMPHMEHUMOCTH reoMeTpU4ecKoii
ONTUKH

538

Hurepdepenims ceera. KorepeHTHbIE HCTOYHHKH.
Yenosus HaOJIOIeHUA MaKCHMyMOB 7
MHHHMYMOB B HHTeP)epEHIHOHHOH KapTHHE OT
nBYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHHKOB

539

Hudpakuusa ceera. JudpakuuoHHas peLI€éTka.




VYcaosue HaOMOOCHUS [TIABHBIX MAKCHMYMOB TIPH
NaJiecHHd  MOHOXPOMATHYECKOTO  CBETa  Ha
TP PaKLIHOHHYIO PELIETKY

53.10 IMoaspusanusa ceera
TexHHYecKHE  yCTPOHCTBA: OYKH,  Jymna,

5311 ¢doroanmnapar, MPOeKLHOHHBIH anmnapar,
MHKPOCKOI, TENeCKOIN, BOJOKOHHAs OINTHKA,
oHppaKUHOHHAs PeILETKA, MONAPOUA
IMpakTiueckue padorel. H3mepeHne mokasarens

5312 TIPENIOMJIEHHS. Hccnenosanne CBOHCTB
usobpaxenuii B nuu3ax. Habmonenne nucnepcun
CBeTa

3JIEMEHTBI CITELIUAJIbHOM TEOPHH OTHOCHUTEJIBHOCTH

6.1

I'paHHLBI MPUMEHHMOCTH KJIaCCHUECKOi
MexaHHKH. ITocTynaThl TEOPHH OTHOCUTENBHOCTH!
MHBapHAHTHOCTb MOAYNA CKOPOCTH CBeTa B
BaKyyMe, MPUHLMN OTHOCHTENBHOCTH DiiHIUTeiHA

6.2

OTHOCUTEIBHOCTD OITHOBPEMEHHOCTH.
3amenieH1e BPEMEHH U COKPALUEHHE AJIHHBI

6.3

DHeprus 1 HMNyJbC CBOGOOHOM YaCTHLIbI

6.4

CeA3b Maccel € OSHeprueili M  HMOYJIbCOM
¢BOOONHON YacTHUBI. FHEPrus MOKos CBOOOAHOI
YaCTHLBI

KBAHTOBAA ®H3HUKA

7.1

SJIEMEHTHI KBAHTOBO# OIITUKHU

®otonbl. PopMyna IlnaHka CBiI3U SHEPrHU
doToHa ¢ ero 4acToTOH. DHEPrHi W HMIYJIbC
dotoHa

OrtkpeiTHE M HCCnenoBanne gorosddexra. OnbiThl
AT Cronerosa. 3akous! poTozddexra

VpaBHenne DiiHwTeiiHa A poroaddexra.
«KpacHas rpanuua» ¢otosddexta

7.14

Hasaenue ceera. Onbithl I1LH. JleGenepa

715

XUMHueckoe elcTBUE CBeTa

TexHuueckue yCTpoOIicTBa: {poroanemenr,
doTonaTumk, conHeuHas daTapes, CBeTOAUON

72

CTPOEHHUE ATOMA

721

Monens atoma Tomcona. Onbirel Pesepdopna no
UCCIe0BAHHIO CTPOeHU:A aToma. IlnanerapHas
MOIEJb aTOMAa

722

IToctrynatel bopa. H3aydeHuWe H MOTJIOLICHHE




$oTOHOB MpH mepexoie aToMa ¢ OJHOTO YPOBHA
sHepruu Ha Apyroil. Bunbl cnekrpos. Cnextp
YPOBHEH IHEPTHH aTOMa BOAOPOAA

723

Bonnoseie cBoiicTea wacTHl. BonHel ae bpoiina.
Kopnyckynapro-sonnosoii ayamusm. Jludpaxims
IEKTPOHOB HA KPUCTaJLIaxX

724

CnoHTaHHOe W BBIHY)KOGHHOE  H3JIyu€HHE.
YcTpolicTBO H pUHLUMI paboThI Jazepa

7235

TexHHuecKHe yCTPOICTBA: CNEKTPAIbHBIH aHAJIN3
{cniekTpocKom), Nazep, KBAHTOBBII KOMITBKOTED

726

IpakTuueckue paboTsL. Habmonenne
JIHHEHYaTOro CreKTpa

73

ATOMHOE AAPO

7.3.1

MeTonp! Halmo ieHUs H PerucTpauyu
HJIEMEHTAPHBIX YaCTHL

732

OrxpeiTie paguoakrusrocTH. Onbithl Pesepdopna
N0  ONPENeJICHHK) COCTaBa  PaJHOAKTHBHOIO
usnyuenus. CsoiictBa anbda-, Oera-, ramma-
u3ayueHus. BausHue paanoakTHBHOCTH HA XKUBbBIE
OpraHH3Mbl

OTkpeiTHE npoTOHA W HeliTpoHa. HyknoHHas
Momene snapa IefizenOepra — HMBaHeHko. 3apsan
aapa. Maccosoe qucio sapa. M3otomnel

734

Anbda-pacnas. INEKTPOHHbIH U MO3ZHTPOHHBIN
Oera-pacnan. IaMMa-u3nyueHue. 3akoH
PaANOAKTHBHOTO pacnaia

735

JHeprus CBA3H HyKJOHOB B Anpe. AnepHble CHIBI.
Hedext mMacchl aopa

7.3.6

Snepuble peakuuu. [lenenve u cUHTE3 AALp

737

Anepuniii  peakrop. TepmosAnepHbii  CHHTE3.
IMpobseMbl U NEPCNEKTHBBI ANSPHOH IHEPIeTHKHU.
DKOJIOTHYECKHE aCNEeKTHI SIACPHOH YHEPreTHKHU

738

3.l'leMeHTaprIe HaCTHULbI OTKprTI/Ie MO3UTpPOHA.
(I)YHJ]aMeHTaJIbeIe B3aHMOIEHCTBUA

739

TexHUYECKHE YCTpPOHCTBA: JO3UMETP, KaMepa
BunecoHa, snepHeIi peakTop, aToMHas Somba

7.3.10

IpakTuueckue pabdorer. HMccnenosanue Tpekos
yacTHl (1o roToBbiM dotorpaduam)

3JIEMEHTBI ACTPO®U3HKHU

81

Bun 3BésgHoro HebGa. Cospe3gms, gpkue 3BE3IBI,
TUIAHETBI, HX BHIAHMO¢ ABHXKCHHE




82

ConneyHas cucteMa. IlnaHeTbl 3eMHOH TPYIIMEI.
IMnaHeThI-rUraHTel M HX CHYTHUKH, KApPJIHKOBHIE
rtaHeThl. Manebie Tena ConHeuHOH CHCTEMBI

83

Connue, ¢orochepa u armochepa. ConHeuHast
AKTHBHOCTDH

84

HcTtounuk sHepruu ConHua U 3B€31

85

3BE€30bI, HX OCHOBHbIE XApaKTePHCTHKH. Macca,
CBETHMOCTb, panuyc, TEMIEPaTypa, HX
B3aHMOCBA3b. JluarpaMmMa «CreKTPabHbIH KJIAacC —
CBETHMOCTDY. 3B&371b1 TIIaBHOH
NOCNEROBATENBHOCTH. 3aBUCHMOCTb  «Macca —
CBETHMOCTBY» Ans 3BE3]] rIAaBHOH
NOCNENOBATEIBHOCTH

8.6

BHyTpeHHee cTpoeHHe 3Bé3d. CoBpeMeHHbIE
NPEOCTABIEHHS O MPOMCXOKAEHWH H DBOJIOLHH
ConHua U 38é31. 3Tarkbl JKH3HU 3BE3]

8.7

Mneunsiii IlyTe — Hawwa Ianaktuka. CrnupanbHas
cTpykTypa IanakTuky, pacnpenenenue 3p€3x, raza
u nbutd. Ilonoxenue u pswxeHue ConHuoa B
Tanaxtuke. Ilnockas u chepuieckas NOACHCTEMBI
IanaxTukun

88

Tunel ranaktux. PaguoranakTHKH W KBAa3apwl
UépHble ObIpbl B SAPAX FaNakTHK

89

Bcenennas. Pacumpenue Bceenennoil.  3akoH
Xatb0na. Pasberanue ranaktuk. Bospact u paguyc
Bcenennoii, Teopus bonpworo B3pbiBa. Moznene
«ropsa4yeii BeeneHHoil». PenukToBoe H3nydeHHe

8.10

MacwrabHas CTPYKTypa BceneHHOI.
Meraranakruka. HepewménHnsbie npobaeMsl
aCTPOHOMHH




IMPOBEPAEMBIE HA EI'3 11O ®U3HKE TPEBOBAHHA K
PE3YJIBTATAM OCBOEHHA OCHOBHOMH OBPA3OBATEJILHOH
IMPOI'PAMMBI CPEJHET'O OBLUET'O OBPA3OBAHHA

Kon
NpPoBePAEMOro
TpeOOBAHHS

IIpoBepsieMble TPeOOBAHHSA K MPEeAMETHBIM Pe3yJbTATAM OCBOEHHS
OCHOBHOH 00pa30BATE/ILHONH MPOrPaAMMb] CPeaHEro odmero
o0pasoBanus

1

CdopMHpoBaHHOCTE YMEHHUH pacrio3HaBaTb (H3HUECKHEe SBJICHUSA

{mpoueccel) H OOBACHATL HX Ha OCHOBE H3Y4EHHBIX 3aKOHOB

BnageHue OCHOBOMOJAralOMMH  (GH3HYECKVMH TOHATHAMH U
BEJIMYHHAMH, XaPAKTEPU3YIOIUMH (PH3NUECKHE MPOLECCHI

I

ChopMHUPOBaHHOCTE YMEHWIl TNPHMEHATb 3aKOHBI  KJIACCHYECKOi
MEeXaHHKH, MONEKYJIAPHOH  GH3HKH M TEPMOAMHAMHKH,
HNEKTPOAHHAMUKH, KBAHTOBOH (H3MKH AN aHamn3a U OOBSICHEHHS
SBIEHHI MHKPOMHpA, MAKpOMHpa W MeraMHpa, pasiH4yaTh YCIOBUA
(rpanuupl, 00NacTH) NPHUMEHHMOCTH (PU3HYECKHX 3aKOHOB, MOHUMATh
BceoOWMii XapakTep (GyHIaMEHTaNbHBIX 3aKOHOB H OTPaHHYEHHOCTh
HCTIONb30BAHUA YAaCTHBIX 3aKOHOB, AaHAIHM3WPOBATh (H3MHECKUe
MPOUECChI,  HCIONB3Ysl  OCHOBHBIE  MOJIOKEHHs,  3aKOHBI U
3aKOHOMEPHOCTH

ChopMHUPOBAHHOCTE YMEHHUA Pa3NHYaTh YCJIOBHS NPHMEHHMOCTH
Mogenei GH3MYECKUX TeNl U MPOLeccoB (SBICHHI)

CopMupoBaHHOCTE YMEHHsS peLIaThb pPacuéTHbIE 3aJauH € SIBHO
3aflaHHOH 1 HeSBHO 3aJaHHOH (DH3MUECKOH MOIENbIO: Ha OCHOBaHHH
aHamu3a ycnoBHS BbIOMpaTh (U3HUYeCKHE MOIENH, OTBeYalollle
TpeOOBaHUAM 33/1a4H, IPUMEHATE (OPMYJIBI, 3aKOHBI, 3AKOHOMEPHOCTH
M mocTynaThl  (QU3HYECKMX  TeOpUil  MpPH  HCMOJB3OBAHHU
MATEMAaTHYECKUX METONOB PELIeHHs 3a/a4, MPOBOAHTH PACUETHl Ha
OCHOBAHHH HMCKIIUXCA OAaHHBIX, aHaJIll3llpOBaTb pe3yanaTbI H
KOPPEKTUPOBaTb  METOAbl PeLieHHs ¢ Y4ETOM  TONyYeHHbIX
PE3YIBTATOB

PemaTte ka4eCTBEHHBIE 3aAaqM, TPeOYIOLME NPHMEHEHUA 3HAHHUH U3
Pa3sHBIX Pa3/eNoOB IUKOJBHOIO Kypca (PU3HKH, a TaKKe HHTErpaLHu
3HaHUH W3 IOpYruxX MpeAMEeTOB eCTeCTBEHHOHAy4YHOro LMKIA.
BBICTPAUBATh JIOTHYECKYI0 LIEMOYKY PacCyKASHHMH ¢ OnopoH Ha
M3y4eHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U PU3HUECKHE SBNEHUA




BrnageHue  OCHOBHBIMH ~ METOOAMHM  HAYYHOTO  MO3HAHHS,
HCHOJb3YEMBIMU B (PM3MKE. TNPOBOAHTH NPAMBIE U KOCBEHHBIE
u3MepeHHs (U3HUeCKHX BeJHYHH, BbIOHpas ONTHMANBHBIN crmocol
M3MEPEHHs] H HCIIOJb3ysl U3BECTHBIE METOMbl OLEHKH MOrPEIHOCTEN
M3MEPEHHH, NPOBOIUTH HCCIEAOBAHUE 3aBUCHMOCTEH (PU3HuEeCKHX
BEJIHYHH C HCTONBb3OBAHHEM MPAMBIX H3MepeHHil, OOBACHATD
TMOJYHEHHBIE Pe3YJIbTAThI, HCIONB3Ys (PUIHYECKHe TEOpPHH, 3aKOHBI U
MOHATHA, U AeNaTh BbIBOABI, COONIOAATH MpaBuna Oe30macHoro Tpyaa
MpU MPOBEIEHHH HCCIENOBAHUN B paMKaxX yueGHOro 3KCTIepHMEHTa U
yueOHO-MCCIeNOBATENbCKON  EATENBHOCTH ¢ HUCMOJIb30BAHHEM
UHPPOBBIX ~ H3MEPHTENBHBIX  YCTPOHCTE M JabopaTopHOro
obopynoBaHus

CdopMupoBaHHOCTE  YMEHHIl  aHaNM3HPOBaTE H  OLEHHBATb
nocneAcTeA ObITOBOI H NMPOH3BOJACTBEHHOMH JIATENIBHOCTH YeNIOBEKa,
CBA3aHHOH ¢ (PU3HUECKHMH NPOLIECCAMH, ¢ MO3HLMH 3KOJIOTH4eCKOH
Oe3onacHocTH; npeacTaBleHU 0 pauroHaJbHOM
NPUPOACNONb3OBAHMH, 4  TaKXkKe  Pa3yMHOM  HCIOJB30BAHHMU
NOCTHXKEHHH HAyKH M TEXHOJOTHI 1A JAaNbHEHINero pa3sBHTHSA

YyelloBe4eCKOoro o0LecTra

Osnanenne pasauusbiMH  cnocobamu  pabotel ¢ mH(popmaumeii
($H3HUECKOTO  COZEp:KaHHA €  HCMOJNb30BAHWEM  COBPEMEHHBIX
MHQOPMALIMOHHBIX TEXHONOrMH, pPa3BHTHE YMEHHUH KPHTHYECKOro

aHaaH3a H OUCHKH JOCTOBCPHOCTH l'IOJ'Iy‘-laeMOf/i HH(bOpMaI.[I/IH

10

CopMupoBaHHOCT ~ YMEHMH  NPUMEHATb  OCHOBOIOJATAKIINE
aCTPOHOMMYECKHE TMOHATHA, TEOPMH M 3aKOHbl 1N aHamu3a |
00bACHeHHA (PU3HUECKUX MPOLECCOB, MPOUCXONAILMX Ha 3BE3MaX, B
3BE3[HBIX CHCT€MAX, B MEXIaJakTHYECKOH CpeAe, JBHKEHHs

HeOeCHBIX Tell, SBONIIOLMH 3B€31 H BeeneHHoli




HNEPEYEHDb DJIEMEHTOB COJIEP)KAHUS, TIPOBEPAEMbBIX HA EID

O ®U3UKE

Kon

pasaena/re

Mbl

Kon
jaemMe
HTA

IIpoBepsiemMblii 2JIEMEHT COAEPKAHHSA

MEXAHHKA

1.1

KHMHEMATHKA

MexaHnuueckoe aBukeHre. OTHOCUTENIbHOCTh MEXaHUYECKOro

neuwxenus. Cucrema oTcuéra

MarepuanbpHas TOYKa.

TpPaeKTOpHA

Eé pamryc-BekTop:
#(e)=(x{r) ) =(2)),

TpaeKTopIA,

nepeMelieHIe: 1
AF =F(t,)—F(t,) =Fy — 7, = | Fx

= (Ax, Ay, A2), e
OVTE.

CroXeHITe nepeMeIeHHil:

&y =8, +40

CxopocTb MaTepHalIbHOM TOUKH:

—t 2

=T =(ul_.ug_.uz).

Ax "
v = —L =X,. aHAJIOTMYHO v, =Y/, U.=Z/.
=90

CroxkeHIe CKopocTeil: 6, =0, + 0, -
Broraucnenue NEPEMEILUCHHS U ITYTH MaTepﬂaanoﬁ TOYKH INPH

l'IpﬂMOJIl/IHel\/'IHOM ABHKCHHH BIOOJIb OCH X I10 rpa(bm(y

3aBUCUMOCTH Vx(t)




o . Avu
VCKOPCHIIC MAaTE€PHATBHOII TOYKIL: a = T = (ax
4 t—=0

_Ay

x
N Ar—0

=(v,),". amanorirHo a, =(v, )’, a.=(v.);.

PaBHOMEpHOE NPSMOJIMHENHOE ABMKEHHE:

x(t) = xg + Vpyt

1.1:5
Vy(t) — vox = const
PaBHOYCKOpEHHOE MPSAMOINHENHOE ABUKEHUE!
x(t)=x,+uy, 1+
v (t)=vy, +at
1.1.6 a, = const
Lo T o M 2ax(x2 _xl)

TIpH JIBIDKEHIII B OHOM HAIPABISHHH IyTh S = 21~ 2.

e

Coboanoe nagenue. YckopeHue cBOOOIHOrO NMajieHus.

Vi

Yo a

(9] Xo \'

JIBukenue Tesna, OpOLIEHHOTO MO YIJIOM 0, K TOPU3OHTY:




Ix(r):x°+u°rr=x;, +U,cosa-f

2 2

gt

‘ t ,
V) =y, tu, 2+ 5‘2—— =V, tUsino-£—

v, (t)=v,, + gt =y, sina— gt

g:=0
g, =—g=const

{ux (t)=uv, =y, cosa

KpusonuneiiHoe neukenue. JBrkeHne MmatepualibHONW TOUKH
MO OKPY>KHOCTH.
YrnoBas u TuHEIHAsE CKOPOCTb TOYKHU:

v = wR

ITpu paBHOMEPHOM ABUKEHUH TOYKH IO OKPYKHOCTH

_27r_2
w= = bal]

. LIeHTpOCTpEMUTETBLHOE YCKOPEHHE TOUKH:

. ITonHoe yckopeHue MaTepHaibHON TOYKH

Teépnoe teno. [loctynarensHoe u BpalaTebHOE ABIKEHHE

1:1:9 )
TBEPAOrO Tena
1.2 JUHAMHKA
15 1 Huepuunansubie cucrembl orcuéra. Ilepsreiii 3akon HbroToHa.
o IIpunuun orHocuTenbHocTH [Manunes
Macca tena. [InoTHoCTh BewecTsa:
m
1.2.2 =T
Cuna. IIpyHUMI Cyneprno3uLmMu CU:
1.2.3 - T

FpaBHOAeﬁCTB =F +F+..




1.2.4

Bropoii 3akon HetoTona: nas marepuanshoii Touku 8 UCO

-

Fl =may

Ap = FAt

npu

F = const

1.2.5

FlZ F?.l

Tperuii 3akoH HbrOTOHA 17151 MaTEPHAJIbHBIX TOYEK:

-+

Fip = —F

1.2.6

3akoH BCEMHUPHOIO TATOTCHHA. CHIbI TPUTAXKCHUA MEKAY

TOYCHYHBIMH MaCCaMH PaBHbI

mym;
Pl

Cuna Tsxecrn. Llentp Tspkectu Tena. 3aBUCHMOCTb CHUIBI
TSKECTH OT BBICOTHI h Hal MOBEPXHOCTHIO MJIAHETHI PAHYCOM

RO:
GMm

"9 = Ry + B)?

1.2.7

Cuna ynpyrocru. 3akon I'yka:
F. = —kx

1.2.8

Cuna tpenusi. Cyxoe TpeHue.
Cuna TpeHusl CKOJIbKEHUSI:
Fip = uN

Cuna TPEHHs ITOKOsL




Koaddpuument tpenns

12.9

Jasnenue:

1.3

CTATHUKA

1.3

—

F
MOMEHT CHJIbl OTHOCUTEBHO OCH BpallCHU!s:

M| = Fl, roe | — nie4o cumbl

-

F

OTHOCHTEJIbBHO  OcH,  mpoxomsued  uepes  Touky O
NEPIeHINKYBIPHO PHCYHKY

1.3

Llentp macc Tena. LleHTp Macc cucTeMbl MaTEPHAJIBHBIX TOYEK:

- myr; +myr+...
T =
my +my+...

.M.

B onHOpoaHOM nosie TsikeCTH
(g = const)

LICHTP MAacCC TeJia COBNAAacT C €ro HCHTPOM TAKECTH

1.3:3

Ycnosusi paBHOBecus TBépaoro Tena B UCO:
M +M,+...=0
F+F+...=0

Baxon [Tackans

Hasnenue B xxuakoctu, nokosiueiics 8 UCO:

p =po +pgh

3akoH Apxumena:

-
-

FApx = —Prrecn




ecliu TeJo U xkuakocth nokosites B UCO, To

F, Apx = P9 Virrreen

VYcnoBue niaBaHus Te

14

3AKOHbI COXPAHEHUNS B MEXAHUKE

MMy ibC MaTepUaibHOM TOYKH:

- -

p=mv
HUmnynbc cucreMbl TeI:
2 p=ps +p+..
3aKOH U3MEHEHMsI U COXPAHEHHUs] UMITYJIbCA:
B UCO
Ap = A(p1 + p2t...) = Fipnemndt + FoppennBt+. .
B UCO , eciiu
3 AP=A(p]+p2+"')=O
, €CITH
Fisvemn + Foppemnt-..= 0
PeakTuBHOE OBMKEHHE
&
AF
4 B, %

PaGora cuibl Ha MajioM NEPEMEILICHHUUA

A=|I*:'|-|AF|-cos a=F, -Ax




1.4.5

« F

()}
MOLIHOCTD CHJIBL

€CJIH 32 BpeMms
At

paboTa CHIbl H3MEHSIETCS HA , TO MOLIHOCTD CHJIBI

. =F-v-cosu

Ar—0

1.4.6

KuHernyeckasi sHeprusi MaTepUaJbHON TOUKH:

t_p

T 2m

mv

EKHH - T

3aKOH U3MEHEHHST KHHETHYECKOI OHEPruH CUCTEMBbI

marepraibHbix Touek: B MCO AEkun = Al + A2 + ..

1.4.7

[ToTrenunanbHas SHEpPrusi:

JJIs TTIOTEHLHAJIbHBIX CHJI

Ay = E1n0TeHu = EZHOTeHu_= AEHOTEHU,

[MoTenimanbHas JHEPrus MaTepHaJ'leOf/i TOYKH B OTHOPOOAHOM
MOJIC TAXKECCTH:

EI]OTeHll, =mg h

[TorenuunansHas sHeprust ynpyro neGopmMupoBaHHOrO Tena:

kx?
EHOTeHu = T

1.4.8

3aKOH U3MEHECHUSA U COXpaHeHHSI MexaHH“ICCKOﬁ 3Hepl“mrl:
Euex = Exan + Euo‘ream
B IICO AE,ex = Ascex menorerm. can
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MEXAHUWYECKHE KOJIEBAHHWA Y BOJIHBI

1.5.1

. DTO 3HAYUT, YTO

I"apmoHuveckue Konebanus MarepHraibHOM TOYKH.

Ammutyna u ¢asa konebanuii. Kunemarnyeckoe onucanue:
x(r) = Asin( er+¢, ).
v (H=x',
a(D=(v,),=—'x() =a +0'x=0,

7€ X - CMEIEHNEe U3 PABHOBECHS.

JlnHaMHu4YecKoe OIMCaHuE:

rae

Ey=—k%

DHepreTHYeckoe ONUcaHue (3aKOH COXPAHEHUST MEXaHUYECKOM
JHEPTUN):

CBs3p  aMmIuTyaepl KoseDaHMH CMELIEHUS MaTepHasIbHOM

TOYKH C aMIUTUTYIaMH KoJieDaHmii €€ CKOPOCTH M YCKOPEHHSI:

U =M, a_ =04

1.52

ITepuon u yactora KosnebaHuii:

2n 1

W v

Hepnoa MaJibIX CBO6OIIHle KojnebaHuii MaTeMaTHYecKoro
MAasATHHKA.

T=2:tJZ
g

[Tepuon cBoOOAHBIX KONEOAHUI MPYKUHHOTO MAsITHUKA!

T=27TJE
k




1.53 BoinyskaeHHble kosnebanus. Pesonanc. PesoHaHCHas KpuBast
[Tonepeunsie " NPOAOJIbHBIE BOJIHBI. Ckopoctb
pacrpocTpaHeHusl U JJIMHA BOJIHBL

v
A=vT =—
1.54 #
Wnrepdepenuns u audpakuus BOIH
1.:5.5 3Byk. CkopoCTh 3ByKa
2 MOJIEKVYJISIPHAS ®U3UKA. TEPMOJIMHAMUKA
2.1 MOJIEKVYJISIPHASA ®U3UKA
Mopenu cTpoeHus ras3os, kuakocted u TBEpAbIX Ten. Ilycts
TepMonuMHaMu4eckass cucrema (teno) cocromt u3 N
O/IMHAKOBbIX MoJieKyJl. Toraa KoJM4ecTBo BELIECTBA
N m
V= =
Ny
2.l |3
rae
Na
— 4ucao ABOragpo, m — Macca CUCTeMBbI (Tena),
u
— MOJIsIpHas Macca BeIleCTBa

2.1.2 TennoBoe ABMKEHHE ATOMOB U MOJIEKYJI BELIECTBA

2.13 B3aumoneiicTBue yacTuly BelecTsa

2.14 Juddysus. BpoyHoBckoe aBukeHne

2.1 Monenb uneansHoro raza B MKT
CBsi3b MEXKy JaBJIEHUEM U CpeIHel KWHETHYECKOW SHepruei
MOCTYMATEbHOTO TEMJIOBOTO ABM)KEHHSI MOJIEKYJ HICAbHOTO
raza (ocHoBnoe ypaBHeHne MKT):

—lm F—zn ’movz —2n g,

2.1.6 p 3 - 3 2 3 e

rje mO — Macca OZIHOM MOJIEKYJIbI,




- KOHIUEHTPpalWsd MOJIEKYJI

2.1.7 Abcomornas temnepatypa: T =t +273K

Cpsi3b TEMIEpATyphl ra3a Co CpeHe KHHETUYECKOMH 3Heprueil

NOCTYNATCJIBHOT'O TEIIOBOI'O ABHIKCHHUS €0 MOJICKY L.

I
L

kT

I

mlw

IIOCT

2.1.9 Ypasuenue p = nkT

Mopnenb uneanbHOro rasa B TEPMOOHHAMHKE!

ijBHex-me MenzeneeBa — KitaneHpoHa
| BE]pasKeHHe U1 BHYTpe HEeH SHepTHH

VpaBrHeHne MeHeneeBa — KameiipoHa (OIpHMEHHM

3aIIICH):
pV=""RT =vRT =NiT, p=P*L
2.1.10 B B

BrIpaxkeHIle 115 BHYTPeHHell 3HepITI 0JHOATOMHOIO ]
Ta3a ([IpIMeHIMBle (JOPMET 3aIlICH):

U =%vR:r_—MT_§ﬂR:r_vc T——pV

2

3akoH JlanbToHA JUIs AaBJEHUS] CMECH PAa3PEKEHHBIX ra30B:

2.1.11 p=p+p2+..

H3omnpoueccsl B pa3pekeHHOM rase ¢ IMOCTOSHHBIM YHUCIOM

51 1% moJiekyJ N (C MOCTOSIHHBIM KOJIMYECTBOM BELIECTBA V):
u3orepma (T = const): pV = const ,

usoxopa (V = const):




P const
T

uzobapa (p = const):

- = const

~ <

I'padpuueckoe npeacrapneHue uonpoueccos Ha pV-, pT- u VT-

JparpaMMax.
O6benHEeHHBII MA30BbIi 3aKOH:
pV
7= const

AT MOCTOAHHOI'O KOJIHYECTBA BELICCTBA V.

HacpbilieHHble M HEHACBHILIEHHbIE napol. KauecTBeHHas

3aBHCHMOCTD TUIOTHOCTH H AABJICHHS HACBIMICHHOIO napa oT

2113 TEMIEPATYPRl, UX HE3aBUCHMOCTH OT 00BEMA HACBHILEHHOIO
napa
BrnaxxHocTs BO3YXA.
OTHOCHTENBHAA BIAXKHOCTD:
_ pnapa(T) _ pnapa(T)
2. 1 . 14 ¢ B pﬂacmumapa (T) B pHacmmnapa(T)
I V3MeHeHHe arperaTHbIX COCTOSAHHII BeLIeCTBa: HCMapeHHe U
o KOHIEHCALHS, KUITeHHe KHIKOCTH
H3meHeHHe arperaTHbIX COCTOSIHUI BELIECTBA. IUIABJEHHE U
2116 KPHCTAJTH3aLHS
21.17 IMpeoGpasoBanue 3Heprun B (Hha30BbIX MEPEXOAAX
22 TEPMOANHAMUIKA
221 TennoBoe paBHOBECHE U TeMnepaTypa
222 BHyTpeHHss 3Heprus
Tennonepenaua xaxk cnocod® M3MEHEHHA BHYTPEHHEH 3HEPruu
223 6e3 cosepuieHus pabothl. KoOHBEKLMA, TEMIONPOBOAHOCTD,
H3Ny4eHHe
224 Konu4ecTso TeIoThL.




Yneana;l TEIJIOEMKOCTD BELIECTBA C:
Q = cmAT

Y nenbHas Tennora napoodpasosanus L: O = Lm.

2.2.3 V nenbHas teruora nnasienus A: Q = im.
VY nenbHas TeruioTa cropanus Torumsa q: O = gm
DnemenTapHas paboTa B TepMOAMHAMHUKE!
A = pAV
226
Boruncienue pabotsl no rpaduky npoiecca Ha pV-auarpamme
[IepBblii 3aKOH TEPMOIUHAMHKH!
Q12 =AUjz + A = (Uz = Uy) + Ag
2.2
Anuabara:
Q12 =0= Ay = (U, = U3) =AUy
228 Bropoii 3akoH TepmoarHamuku. HeoOparumelie nporeccsl
[Tpunuune! gericteus Ternoseix MamuH. KT/
_ Azamnm _ Qazrp _|qun| = |onn|
Makcumanbsroe 3Hauenue KI1J{. Iukn Kapso:
T =T, T
2.2.10 Max M = M gape .. ... P, (. 23
T .
VY paBHeHue TemIoBoro dananca:
22.11 Q1+Q;+0Q5+..=0

DJIEKTPOJIMHAMHMKA

3.1

DJIEKTPUYECKOE ITOJIE




3.1.1

DiekTpU3auus Tel U e€ NpOosiBIeHUs. DIEKTPUYECKU 3apsia.
JlBa Buaa 3apsija. DJEMEHTapHbIA 3JIeKTPUYECKUN 3apsijl.

3aKOH COXpaHEHHs HJEKTPUUECKOro 3apsina

B3aumopericTeue 3apsioB. TodyeuHble 3apsiabl. 3akoH KyoHa:
B OJIHOPO/IHOM BELIECTBE C AM3JIEKTPUYECKOI

NPOHUIAEMOCTBIO

szlqll‘lqzz 1 gl

e’  4meg, 17

3.13

Onektpuueckoe mnone. Ero peiictBue Ha dnekTpuyeckue

3apsiibl

Hanpsi:k€HHOCTB HJIEKTPUYECKOTO MOJs:

-

- F

Gupo6ubrii

ITone TouedHoro 3apsina:

OZHOPOIHOE TIOJNE:

E = const.

Kaprunbl 1uHUIA HaNPsEKEHHOCTH 3TUX MOJIEH

[MoTeHuManbHOCTL ANEKTPOCTATHYCCKOrO MOJIA.

Pa:mocn MMOTEHLHUAJIOB U Hanpsmcem/le:
Az = q(¢y — ¢2) = —qAd = qU.

IMoTeHuuanbHast SHEPTHU: 3apsaaa B S3JICKTPOCTATHHECKOM I10JIE!
W=q¢




TToTeHnuam 3NEeKTPOCTATHYECKOrO MOJIA:

_v
=3

CBsi3b HanpsKEHHOCTH TOJIA M Pa3HOCTH MOTEHLMANIOB JUIS

OJHOPOAHOTO 3IeKkTpocTaTHUeckoro noysa: U = Ed

[IpyHLMI CYyneprno3HLHH SNEKTPUYECKHX MONeit:

E=E1+Ez+...,¢=¢1 +¢2+

ITpoBOAHUKH B 3NIEKTPOCTATHYECKOM MOJIE.
Ycnopue paBHOBECHA 3apsAA0B. BHYTPU MPOBOIHUKA
Et=0

, BHYTPH H Ha MOBEPXHOCTH MPOBOAHUKA ¢ = const

,[[nanelcrpnm B SJICKTPOCTAaTHYCCKOM IMOJIC. Il;uanek'rpnqecxaﬂ

NpOHHUACMOCTE BELICCTBA €

KonpeHcaTop. DIeKTpoéMKOCTE KOHASHCATOPA:

-4
C_U

DNEKTPOEMKOCTD MUIOCKOTO KOHAEHCATOpa:

3.1.10

Hapamlenbﬂoe COCOHHCHHEC KOHACHCATOPOB.
q=q + q2+..., Ul = Uz ='-"Cnapaml - Cl + C2+

IMocnenoBarenbHOE COSAMHEHHE KOHACHCATOPOB:

U=U1+U2...,Q1=Q2 =... =




3.1.11

3Hepm;1 3apsA’KEHHOI0 KOHAEHCaTopa.

3AKOHBI TIOCTOAHHOI'O TOKA

3.2.1

Cuna Toka:
o |
At 0
IMocTosiaubi TOK: [ = const

J1st nocTosiHHOTrO ToKa q = It

322

VCnoBust CyLIECTBOBAHUS HNIEKTPUUECKOTO TOKA.
Hanpsxenne U u 3/1C E

323

3akoH Oma aJist yyacTka Lenu:

I_U
R

324

DnexkTpuyeckoe COTPOTHBJIEHHE. 3aBUCUMOCTD
COMPOTHUBJICHUS] OOHOPOOHOTO MPOBOAHUKA OT €ro MJIHHBI H

ceueHus. Y nenbHOE COTNIPOTHUBJICHHUE BCIIECTBA.

l
R=p§

325

Hcrounnku Toka. DJIC ucToyHuKa ToKa:

E - AC‘l‘OpOHHHXCH.ﬂ

B q

BHyTpeHHee CONMPOTUBJIEHUE UCTOYHUKA TOKa

3.2.6

3axon Oma st mONHOMN (3aMKHYTO#H) dekTpuueckoit uenu: E

= IR + Ir, oTkyna




[TapannenbHOEe COeAMHEHUE MPOBOAHUKOB:
I=11 # B2 ¥ Ul =Uk=

1 1 % 1 "
Rnapaml Rl RZ
327
ITocnenoBarenbHOE COEIMHEHNE MPOBOIHUKOB:
U=UL ¥ Y24 ., DiER=,
RIIOCJI = R1 + R2+ -
PaGora snekrpudeckoro Toka: A = [Ut.
3axon Jxoyns — Jlenna:
Q = I?Rt
328
Ha pesuctope
U2
R:Q=A =12Rt=1Ut=?t
MOLHOCTh 3JIEKTPUHYECKOTO TOKA:
AAd
= — = IL‘V
Ar—0
Tennosast MOLLHOCTb, BbI/I€NIieMast HA PE3UCTOPE:
2 U r
329 P=I R=— _I[/'
MOMmHOCTE HCTOUHUKA TOKA!
AA
—_— CT. CHI —_—
B L TF
" larso
CBoOomHBIE ~ HOCHTENH  JJIEKTPUYECKUX  3apsil0OB B
3.2.10 NpOBOAHMKAX.  MexaHu3Mbl  TPOBOAMMOCTH  TBEPABIX

METAJIJIOB, PaCcTBOPOB MW PaCIUIaBOB JSJICKTPOJIMTOB, Ia30B.




[Monynposoanuku. [1onynpoOBOAHUKOBBIN AHOA

33 MATHHWUTHOE ITOJE
MexaHn4eckoe B3aHMOOEHCTBHE MAarHHTOB. MarHHTHOE TOJIE.
Bextop MarHutHON HHAYKUMH. IIpHHUHMN cynepno3uuud
MATrHHUTHBIX MOJIEH:
B =B+ B+..
331 12
JluHnu  MHAYKUMM  MarHuTHOro mnojsi.  KapruHa  uHMH
HHAYKIUH MArHUTHOIO MoJs MOJIOCOBOTO u
MOAKOBOOOPA3HOTO MOCTOAHHBIX MATHHTOB
OnbiT Jpcresa. MarHWTHOE MoOj€ MNPOBOAHHKA € TOKOM.
332 Kapruna juHMI HHAYKUHH MAarHUTHOTO MO UIMHHOIO
o MPAMOTO MPOBOAHMKA U 3aMKHYTOTO KOJIbLIEBOTC MPOBOAHHKA,
KaTYLIKH C TOKOM
Cuna Amnepa, €€ HanpapJIeHHE U BEIUYHHA:
Fy = IBlsina
3.3.3 |, rae o — yroJ Mexay HanpapJICHHEM MPOBOAHHKA U BEKTOPOM
B
Cuna JlopeHua, €€ HanmpaBJieHHE 1 BeJIUYMHA!
Frop =l q | vBsina
rae o — yroji Mexxay BeKTOpaMH
v
334
H
B
. JIBHKEHHE 3apsDKEHHOM 4YaCTUIbI B OJJHOPOAHOM MAarHHTHOM
noJie
34 SJNEKTPOMATHUTHAA MHAYKIIUA
IMorox BexTOpa MAarHUTHON HHAYKIIVH:
341 & = B,S = BScosa




342

SBnenue snekTpoMardiuTHON HHAYKUMK. DJIC uHayKUKN

3aKOH JEKTPOMarHUTHON HHAYkuMN Papanes:

A
343 Ei -_ =@
At t
A0
(\%11
I
@ et <)
BJAC MHAYKLMK B NPSMOM MPOBOIHUKE JJIMHOI |,
JBHIKYLIIEMCS CO CKOPOCThIO
CAN))
B OZITHOPOZHOM MarHMTHOM ToJjie B:
| E; |I= Blvcosa
344

, TZle 0. — yroJl MeXy BeKTopoM B 1 HopMmaJibio

-

n
K IJIOCKOCTH, B KOTOpOﬁ JIE’)KAT BEKTOPbI

luv

, eciu

4




4

TO
| E; 1= Blv

345

[IpaBuno Jlenua

3406

NHIYyKTUBHOCTD:

L_Cb
]

,umn @ = LI
Camounnykuus. 2/1C camounaykuuu:

Bty =
Aty o

3.4.7

DHeprus MarHUTHOTO MOJIst KATYIIKH ¢ TOKOM:
LF?

W, =
E=8

35

DJIEKTPOMATHUTHBIE KOJIEBAHUA U BOJIHBI

35.1

Konebarenpubiii  koHTyp. CBOOOAHBIE 3JIEKTPOMATHHUTHBIE

KosneDaHNs B HACANIBHOM KOJIeDaTeIbHOM KOHTYpE:

[4() =Gesin( o+ )
11( t) =q,= mes( COT+(pO) =ImCOS(COT +(Po)
®opmyna Tomcona:

T = 2nVLC

, OTKyJa
2
T

w =

3-
o




Casi3b AMILUIUTYABI 3apsAda KOHAeHcaTopa ¢ amnnmynoﬁ CHJIbI
TOKa TIpH CBOGOHH]:IX SJICKTPOMAarHUTHBIX KoneOaHusIX B

HIeaTbHOM KONeOaTeIbHOM KOHTYpE:

I

max

()

Grax =

3aKOH COXpaHEHHs DHEPTrHM B HACATbHOM KoaeOaTeabHOM

459 KOHTYpE:
353 BoinyskneHHbIe 21eKTpOMarHuTHbIe Kosebanus. Pesonanc
ITepemennbiii Tok. ITpousBoacTBO, mepenaya u norpediieHue
JJIEKTPHYECKON YHEPTHH
354 3 3 2 >
i +IJ =CD m=u mx = const.
2 2 2 2
CgoiicTBa 3JI€KTPOMarHUTHBIX BOJH. B3auMHas opueHTarus
BEKTOPOB B 3JIEKTPOMArHUTHOH BOJIHE B BAKYyMe:
3.5.5 - ..
E1Blc
[xana JJIEKTPOMArHUTHBIX BOJIH. [Ipumenenne
326 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U ObITY
3.6 OIITUKA
%1 [IpsimonuHeliHOE pacrnpoCTpaHeHHe CBeTa B OJAHOPOAHOMN
o cpene. Toueunslii ucrounuk. Jlyy ceera
3aKOHBI OTPAKEHHS CBETA.
a=p
362
o|P
3.6.3 ITocTpoenue n300paXkeHUi B MIIOCKOM 3epKaJie
3aKOHBI MPEIOMIICHHUS CBETA.
3.64

HpeJIOMJIeHI/Ie CcBETAa.

nysina = n,sinp.




AOBCOMOTHBIH MOKA3aTeb MPEJTOMICHHUS:

C
Nage = ;

OTHOCUTENIBHBIN MOKa3aTeNb MPEJOMICHHUS:
nyg g

n =
OTH n v,

Xoa ydeil B mpusMe.
V1 =Vy, My =k,
CooTHOIIeHHe YacTOT W COOTHOLIEHHE [UIMH BOJIH TIpH

Nepexoa€ MOHOXPOMATHYCCKOIO CBETAa YEPE3 I'PaHMILy pasjciia

ABYX ONTUYECKHX CPEM:

3.6.5

n,<n 1)

[TonHoe BHYTpEHHEE OTPaKEHUE.

I[TpenenbHBbIi Yo MOJHOTO BHYTPEHHErO OTPaKEHHSL:

. 1 n
Sinay, = =—
nO’l‘H nl

3.6.6

Cobuparomue u paccenBaromue JuH3bL TOHKast JHH3A.

@DOKyCHOE PACCTOSHHE M ONTHYECKAas CHJjla TOHKOM JIMH3BI:

D_1
T F

3.6.7

®opmysia TOHKOMH JIMH3BL

QU =
Y
T =




YBenuueHue, 1aBaeMoe JIMH30M:

_h_If
'=4="a

|

F\ h

f

Vv
B cnydae pacceuBaroLeil JMH3bI

3.68

1
DO = F =—=0,
D

M=

h | f
Fd .

Xon nywa, nmpoLIeNIIEero JUH3Y MOJ MPOU3BOJBbHBIM YIJIOM K
eé riaBHOW onrtuueckol ocu. IloctpoeHue wn3zoOpaxkeHuii
TOYKH U OTpe3Ka MpsiMON B COOMPAIOLIMX M PACCEMBAIOIIMX

JIMH3aX U UX CHCTCMax

3.6.9

dotoanmnapar kak ontuueckuii npudop. I'na3 kak onrTuyeckas

cucremMa

3.6.

Wntepdepenuns ceera. KorepeHTHble MCTOUHHUKH. Y CIOBHS
HabmoaeHus MaKCHMYyMOB 7 MHUHHMYMOB B
UHTEpQEPEeHLIMOHHON  KapTWHe OT  JABYX  CHH(]a3HbIX

KOr€peHTHBIX HCTOYHUKOB!

"

N
MAaKCIIMYMBI — A=2m o, M= 0.FLE2 3.

z

-

\ }l‘/
MIIHIIMYMBI — A=(2m+1)-, m=0,%1

o

+2.+3




Hudpakuus ceera. [IudpakuuoHHas peluérka. YcuoBue
HaONIOOEHHS T[JIABHBIX MAKCHMYMOB TPH  HOPMAJbHOM
NaJeHHH MOHOXPOMATHYECKOrO CBETa C JUIMHOI BOJIHBI A Ha

pewérky ¢ nepuoaom d:

3611
dsing,, = mi,m=0,+/-1,+/-2,+/-3,...
3612 Hucnepcus cBera
4 KBAHTOBAA ®H3HUKA
4.1 KOPITYCKVYJIAPHO-BOJIHOBOM IV AJTU3M
4.1.1 INunotesa M. [InaHka o kBaHTax. ®opmyna [Inanka: E = hv
®oToHbl. DHeprua GoToHa:
E=hv= he _
=hv=—=pc
412
Hmnynbc poTona:
_E _hv _h
P=C=7T 72
413 @orosddext. Onpirel AT Cronerosa. 3akoHbl pororpdexra
VY paBHeHHe DiiHLITelHA 14 hoTtosddexTa:
E¢0Toua = Asbixozia + EKuHmaxr
roe,
he
Egorona = hv = Fk
4.14

he
ABleOm = thp = A
Kp
2
E _ MV ax U
KUHMAx — 2 - 3an




JlaBneHue cBera.

4.1.5 JlaBjieHHe CBETa Ha IOJHOCTBIO OTPAkKAKOIIYI MOBEPXHOCTH U
Ha MOJIHOCTBIO MOTJIOIIAOIIYO TOBEPXHOCTh
42 OU3UKA ATOMA
421 IInanerapHas Mozesb aToMa
[Toctynater bopa. Usnydyenne u normomenune (HOTOHOB mpu
nepexo/ie aToMa C OZIHOrO YPOBHS 3HEPIMH Ha APYroii:
he
422 BV =>—= |E, —E,,|
“mn
JlunelvaTbie COEKTPHL
CrnexTp ypoBHEi SHEPrun aToMa BOIOPOAA:
423 13.6
-13,63B
E,=——, n=1,23,
n*
43 OU3UKA ATOMHOI'O A/IPA
48 | Hyxknonnas monenb simpa I'eitsenbepra — MBanenko. 3apsin
o snpa. MaccoBoe uncnio sipa. M30Torsl
PannoakTuBHOCTD.
Anb(a-pacnan:
‘}X—>AZ'_42Y+ ;He
bera-pacnan.
DeKTpOHHBIH B-pacnan:
432 i . i
ZX—=70Y+ je+v,
[Tosurpounslii B-pacnaz;
AX>AY+ Je+v,
["amma-u3nyuenue
3aKOH paAMOaKTUBHOTO pacnana:
-t
433 N(t) = No * 2T




l—[yCT b m — Macca padOaKTHBHOTO BELICCTRA. Torna

-t
m(t)y =mg* 2T

434

Anepubie peakuuu. Jlenenne u CUHTES AAep
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