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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKe HA YpPOBHE CpeAHEro oOmero ooOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJOXXEHUN W TpeOOBAHUN K pe3ylbTaTaM OCBOCHHS
OCHOBHOM o0Opa3oBarenbHON mporpammsbl, npeacraBieHHbx B ®I'OC COO, a
Takxke ¢ yd€roM (enepaibHON pabodeil mporpaMmmbl BocnuTaHusi U Konuenuuu
npenoaaBaHus yueoHoro mpeamMera «Pu3nka» B 00pa30BaTENbHBIX OPraHU3AIHIX
Poccuiickoit ~ ®Depepariuu,  peaqu3ylOIMX  OCHOBHbIE  OOpa3oBaTelIbHBIC
POTPaMMBI.

[Iporpamma no usuke onpenensieT o0s3aTeIbHOE NPEIMETHOE COACPKAHUE,
YCTaHABJIMBAET PEKOMEHYEMYIO MOCIE0BATENbHOCTh U3YUCHHSI TEM U Pa3/eioB
y4eOHOro mpeaMeTra ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€EH,
JOTUKM y4eOHOro Tmpolecca, BO3pPAaCTHBIX OCOOEHHOCTEM  00y4aroluxcsl.
[TporpamMma mno ¢u3uke Aa€T MOpeACTaBICHUE O LENSIX, COJEp)KaHuHU, OOuIei
CTpaTteruu OOy4YeHHUs, BOCHUTAHUS M Pa3BUTHS OOYYAIOIIUXCS CpEJCTBAMU
ydyeOHoro npeamera «Pu3nka Ha yriryOJI€HHOM ypOBHE.

N3yyenue kypca (u3uku yriayOJE€HHOTO YpPOBHSI MO3BOJISET peajn30BaTh
3a/la4yu MPO(PECCUOHAIBHON OpPUEHTAIMH, HAIIPaBJICHO HAa CO3JaHUE YCIIOBUW s
MPOSIBJIICHUSI CBOMX HMHTEJUIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXKIbIM
o0Oy4arolmuMcsi, KOTOpble HEOOXOAMMBI JJIi MNPOJOJDKEHHS o00pa3oBaHUs B
OpraHu3alusx Npo(ecCHOHANBHOTO O0pa30BaHUS M0 PA3JIUYHBIM  (PUBHKO-
TEXHUUYECKUM U HH)KEHEPHBIM CIIEIIMATEHOCTSIM.

B mporpamMe 1o Qu3uke ONpPENeNsioTCs IUIAHUPYEMbIE pe3yJbTaThl
OCBOCHUS Kypca (PM3UKH Ha YPOBHE CPEIHETO OOIIEero oOpa3oBaHus: JUIHOCTHBIC,
MeTanpeaMeTHbIe, MpeaMeTHble (Ha  yrinyOnéHHom  ypoBHe).  HayuHo-
METO/IOJIOTUYECKON OCHOBOM i pa3pabOTKu TpeOOBaHUN K JIMUHOCTHBIM,
METalpeAMETHbIM W MPEAMETHBIM pe3ysbTaTaM OOyYaroUIuXcsi, OCBOMBIIMX
nporpaMmy 1o (u3MKe Ha YpOBHE cpeaHero oOmero oOpa3oBaHHUS Ha
yri1yOlE€HHOM YPOBHE, SIBISIETCS CHCTEMHO-EATEIbHOCTHBIN OIXO/.

[Iporpamma no pusuke BKIIOYAET:

IUIAaHUPYEMbIE Ppe3yJbTaThl OCBOEHUA Kypca (U3UMKA Ha YIrIIyOJIEHHOM
YPOBHE, B TOM YHUCJIE IPEIMETHBIE PE3yIbTaThl IO rojiaM O0yUYeHUS;

coziep kanue ydeOoHoro npeameta « Du3ukay 1mo rojgamM o0ydeHus..

[Iporpamma 1o ¢u3nke HMEET TPUMEPHBIA XapakTep W MOXKET ObITh
WCITIOJIb30BaHA YUUTEISAMU (DU3UKHU TSI COCTABIIEHUS CBOUX pabOUUX MPOTPAMM.

[Iporpamma no ¢u3uKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY yUUTENIEH U
MPENOCTABISAECT BO3MOXKHOCTH JJIsl  peaii3alliid  Pa3IMYHbIX METOAMYECKUX
MOJXO/OB K TMpenojaBaHuio (Pu3Mku Ha YyriayOJEHHOM YpOBHE MPH YCIOBHH
COXpaHEeHUs 00s3aTeTbHOM YacTH COIEP KaHUs Kypca.



®du3rka Kak Hayka o HauOosiee OOIIMX 3aKOHAaxX MPUPOJbI, BBICTyHas B
KayecTBe Y4eOHOTO MpeAMEeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHuU 00 okpy»katoieM Mupe. [lIkonbHbI Kype GU3HKH — CUCTEMOOOPa3YIOIIHIA
JUTISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SBJICHHUM, H3y4aeMbIX XHUMHUEH, OUOJIOTHEH,
dbusnyeckoir reorpaduet u actpoHomued. Mcmonb3oBaHME W aKTHBHOE
npUMeHEHUEe (U3NYECKUX 3HAHUU ONpPENENWIO XapakTep W OypHOE pa3BHUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B cQepe DHEPreTUKH, TPAHCIOPTa, OCBOCHHS
KOCMOCAa, TOJIyYEHUsI HOBBIX MAaTEpHUaJOB C 3aJaHHBIMH CBOWCTBaMU. M3ydeHue
GU3MKK BHOCUT OCHOBHOM BKJaa B (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (popMupoBaHHE YMEHUN MPUMEHSATH HAYUYHBIN
METO/T TIO3HAHUS MIPH BBITTOJIHEHUU UMH YY€OHBIX UCCIICOBAHUM.

B ocHOBY kypca ¢pu3nku Ha YpOBHE CpeIHEro o0IIero o0pa3oBaHus MOJI0KEH
pSA UIEH, KOTOPhIE MOKHO pacCMAaTPUBATh KaK MPUHIUIIBI €70 MOCTPOCHUS.

Hoea uenocmunocmu. B COOTBETCTBUM C HEW KypC SBIISIETCA JIOTHYECKU
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pasleioB (PU3HUKH, BKIIOUAET Kak
BOIIPOCHI KJJACCUYECKOH, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoea z2enepanuzayuu. B CcOOTBETCTBUM C HEl Marepuan Kypca (PU3HKHU
o0benMHEH BOKpYr (¢u3nueckux Teopuidd. Benymmm B Kypce sBisercs
(GopMUpOBaHUE MPENCTABICHUM O CTPYKTYpPHBIX YPOBHSIX MAaTE€pHUH, BEIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanuzanus TPEAIoNaracT HCIOJIb30BaHUEC
I'YMaHUTAPHOTO TMOTEHIMaNa (PU3NYECKONM HAyKH, OCMBICIECHUE CBSI3U Pa3BUTHS
¢u3uk ¢ pa3BUTHEM OOIIECTBA, a TaKKE C  MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU M SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoesa npuknaonoit nanpaginennocmu. Kypc ¢busuku yriyOa€HHOTO YpOBHS
MPEANoaraeT 3HakOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTUYECKHX
MIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. Ilpm 3TOM paccmaTpuBaroTCs Ha
YpOBHE OOHIMX MpPEACTaBICHUI U COBPEMEHHBIE TEXHUYECKHE YCTPOWCTBA, U
TE€XHOJIOTHH.

Hoea »3konocusayuu peanusyeTcss MOCPEACTBOM BBEIEHHUS JJIEMEHTOB
COJEpKaHUs, TMOCBAMIEHHBIX JKOJOTUYECKUM MpoOjemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKH W TEXHOJOTHH, a Takke OOCYKIeHUs
po0JIeM palOHAIBHOTO MPUPOIONIOIB30BAHUS U SKOJIOTMUECKOW O€30aCHOCTH.

OcBoeHue coJepKaHusl MPOrpaMmbl MO (PU3UKE AOHKHO OBITh IOCTPOEHO Ha
IOPUHLIMIAX CUCTEMHO-IEATEIbHOCTHOTO noaxoaa. [ns ¢usuku peanusanus 3TuX
NPUHLIAIIOB 0a3UpyeTcsl Ha MCIIOJIb30BAHUM CAMOCTOSITEIbHOTO HKCIIEPUMEHTA KaK
MOCTOSTHHO JIeUCTBYytolero (akropa ydeOHoOro mnporecca. s yriayOaéHHOro
YPOBHSI — 3TO CHUCTEMA CAMOCTOSITEILHOTO YYEHHYECKOTO SKCIIEPUMEHTA,



BKJIIOYAIONIETO (PPOHTAJbHBIE YYEHHYECKHE OMNBIThl MNpPU HU3YYEHUU HOBOIO
MaTtepuana, JabopaTopHbie paboThl U PabOTHI MpakTHKyMa. [Ipu 3TOM BO3MOXKHBI
IBa crmocoba peanu3anuu  (U3MUECKOTO TMpakTukyma. B mepBom  ciydae
MPaKTUKyM mpoBoAuTcs 160 B koHue 10 u 11 kmacco, nubo mocie mepBoro u
BTOPOr0 TOJYTOAUMN B KaXKJIOM M3 OTUX KiaccoB. Btopoit cmocod — 3T0
UHTErpanus padoT MNpakTUKyMa B CHUCTEMYy JabOpaTOpHBIX paboOT, KOTOpHIE
MIPOBOJIATCA B TpoIlecce M3ydeHus pasaena (temsl). [Ipm 3ToMm mom paboramm
MPaKTUKyMa TOHUMAETCSI CAMOCTOSITEILHOE HCCIIEIOBAHUE, KOTOPOE MPOBOAUTCS
M0 PYKOBOJICTBY CBEPHYTOI0, 0000IIEHHOTO BUIa 0€3 MOIIAroBOi MHCTPYKIIUH.

B mporpamme mo ¢usmke cucTeMa YYCHHYECKOTO OSKCIEPUMEHTA,
7a00paTOpHBIX pabOT W MPaKTHKyMa MPEACTABICHA €AWHBIM mepedHeM. Bwioop
TEMaTUKHU JJISI 3THUX BHUJIOB YYCHUYECKUX MPAKTUYECKUX PAOOT OCYIIECTBISETCA
y4aCTHUKaMU 00pa30BaTEIbHOTO MPOIEcca UCXO/ISl U3 OCOOEHHOCTEHN MOYypOYHOTO
IUIAHUPOBAHMUSI W OCHalleHua KaOuHera ¢usuku. Ilpu 3ToM oOecneunBaercs
OBJIAJICHNE OOYYAIOIHUMHKCS yMEHUSMH TPOBOAWTH TIPSMBIE W KOCBEHHBIC
WU3MEPEHUS, UCCIICIOBAHUSI 3aBUCHUMOCTEN (DU3NUECKUX BEJIUYUH U TMOCTAHOBKY
OTIBITOB TIO MTPOBEPKE MPE/JIOKEHHBIX TUIIOTE3.

bonbiioe BHHUMaHHME yAENAETCS PEHICHUI0 PACUETHBIX M KAaYECTBEHHBIX
3amad. [lpu 3ToM 171t pacdE€THBIX 3a/ad MPUOPUTETOM SIBIISIFOTCSI 3a/ladyd C SIBHO
3aIaHHOM W HESBHO 3aJIaHHOM (hU3WUYECKOU MOJENBIO, TO3BOJSIONINE MPUMEHSThH
M3Y4YCHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OJHOT0 pazjesia Kypca, Tak U
WHTErpUpysl MPUMEHEHHE 3HAHUIM U3 pa3HbIX pas3jiesioB. JlJisi kauecTBEHHBIX 3aj1a
MPUOPUTETOM SBIISIFOTCA 3aJlaHds Ha OOBSCHEHHUE/TIPEJCKa3aHue TMPOTEKAHMS
(bu3nYecKuX SIBJIEHUN U MPOLECCOB B OKPYXKAIOLIEH KU3HU, TpeOyrole BbIOOpa
(bu3nYecKo MOJIETU JJ1sl CUTYaIluU MTPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MarepuaigbHO-
TEXHUYECKOMY OOECIICUCHHUI0 Y4eOHOTO Mpoliecca Kypce (U3UKH YriayOoJIEHHOTO
YPOBHSI Ha YPOBHE CpeiHEro o011ero 00pa3oBaHusl JOJDKEH U3y4aThCsl B YCIOBUSIX
npeaMeTHoro kabuHera. B kaOuHere (U3MKK JODKHO OBITH HEOOXOAMMOE
nabopatopHoe O00OpyAOBaHWE Jid BBINOJHEHHUS YKa3aHHBIX B IporpaMme IIo
bu3NKe YYEHUYECKUX OIBITOB, JAOOPATOPHBIX pabOT M paboT MpaKkTHUKyma, a
TaK)Xe JIEMOHCTPALIMOHHOE 000PY/I0BaHHE.

JleMoHCTpanoHHOe o0opyaoBaHuE (QopMUpYeTCs B COOTBETCTBUU C
NPUHITUIIOM MWHHUMAJIBHOH  JOCTAaTOYHOCTH M 00ECIIEUMBACT IOCTAHOBKY
MEPEUYNCICHHbIX B MporpaMMme MO (U3UKE KIIOUEBBIX JEMOHCTPAIMA IS
WCCJICIOBAHMUSI  M3yYaeMbIX  SIBIGHUW W  TMPOIECCOB, OMIHUPUYECKUX M
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHCHHM.

JlaGopatopHoe o0O0OpyI0OBaHUE JIS YYCHHYECKUX MPAKTHYECKUX pPadoT
dbopmupyeTcsi B BHUJIE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacuére



OJIHOTO KOMIUIEKTa Ha JAByX oOydarouuxcs. TeMaTuyeckue KOMILIEKThI
71a060paTOPHOTO O0OPYMOBAaHMS JOJDKHBI OBITH TIOCTPOSHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BHJI€ IU(POBBIX JTa0OpaTOpuil.

OCHOBHBIMH TIEJISIMU M3Y4YCHHUS (DU3UKH B OOIIEeM OOpa30BaHHUM SIBIISIOTCS:

dbopMHpoBaHUE MHTEpPECA U CTPEMJICHUSI 00YyYaroluXcsi K HAyYHOMY
W3YYEHHIO TOPUPOJIbI, pa3BUTHE HX HUHTEIUIEKTYaJbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE NPEACTABICHUM O HAYYHOM METOJI€ TMO3HaHUs U (PopMHUpOBaHUE
HCCIIEIOBATEIbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yjbTaTa MU3y4YeHHs] OCHOB
CTpOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (PU3UKHU;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCMOJIb30BAHUEM (DU3UUECKUX
3HAHUU U HAYYHBIX JOKA3aTEIbCTB;

dbopMupoBaHUE TMPEACTABICHUNU O poiu (U3MKU ISl Pa3BUTHUS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE pEeACTaBICHUM 0 BO3MOKHBIX ctepax Oymyien
npoecCUOHANBHON  JESTENBHOCTH, CBS3aHHBIX C (DU3UKOM, TOJArOTOBKA K
JajgbHenIleMy 00y4YeHHUIO B 3TOM HaIlPaBJICHUH.

JlocTuxeHre 3TUX LieJied 00eCreurnBaeTCsl pelieHueM CIICIYIOMMUX 3a7ad B
mpoliecce U3ydeHust Kypca PU3MKU Ha YPOBHE CpeIHEro 0011ero 0opa3oBaHus:

MpUOOPETEeHUE CUCTEMBI 3HAHUN 00 OOIMX (PU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAs  MEXaHWKY,  MOJIEKYJIApHYIO  (U3HKY,
AIEKTPOANHAMUKY, KBAHTOBYIO (DU3UKY U JIEMEHTHI acTPOPU3UKH;

dbopMupoBaHUE YMEHUM MPUMEHSITh TEOPETUUECKUE 3HAHUS JJI1 OOBSICHEHUS
bu3nUecKkux SIBJICHUN B MPUPOJIC U JJISI TMPUHATHS MPAKTHUECKUX pEIICHUN B
MMOBCEIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB PpEIICHUS pa3IMYHbIX 3aJad C SBHO 3aJaHHOMN
dbuznyeckoil MOJIENbI0, 3ajad, MOAPa3yMEBAIOIIUX CAMOCTOSITEIbHOE CO3/IaHHE
dbu3nyeckoil MoJeNH, aJleKBaTHOM YCIOBMSIM 3aJadyd, B TOM 4YHCIE 3ajad
WHXEHEPHOI'0 XapaKTepa;

NOHMMaHuEe (U3MYECKUX OCHOB U TIPUHIIMIIOB JIEUCTBHUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPEIY;

OBJIaJICHUE METOJaMHU CAMOCTOSITEILHOTO TUIAHUPOBAHUS UM TPOBEJICHUS
bU3MYEeCKUX OKCIIEPUMEHTOB, aHajuW3a W HWHTEpnperanud  HHQPOPMAIINH,
OMpeIeNICHHs] TOCTOBEPHOCTHU MOJTYUYEHHOTO Pe3yJibTaTa;

CO3/IaHUE YCJIOBHUM JUISI PAa3BUTHSI YMEHHUM NPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPYECKOM JIEATEIILHOCTH;



pa3BuTHE UHTEpeca K chepam npodeccruoHaIbHON AesTeNbHOCTH, CBA3aHHOU
¢ pU3UKOH.

B cootBerctBun ¢ tpeboBanusiMu PI'OC COO yrinyOnéHHBI YpOBEHb
u3ydyeHus: yueOHoro mnpenmera «®Ddusumka» Ha YypoBHE CpeaHEro oOIIero
oOpa3oBaHMsl BBIOMpaeTCs OOYYAIOIMIMMUCSA, IUTAHUPYIOIIMMHU —MPOJOJIKEHHE
00pa30BaHMs MO CTIEUUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenne pusuxu (yriyOn€HHBIA ypOBEHB) Ha YPOBHE CPEIHETO OOIIETro
obpazoBanus orBoautcs 340 gacos: B 10 kiacce — 170 gacoB (5 yacoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemeiii B mporpamMmme MO (HU3MKE IMEpeueHb J1a0OpaTOPHBIX H
NPAaKTHUECKUX paboT SBISETCS PEKOMEHIOBAaHHBIM, YYHUTENIh [elaeT BBHIOOD
npoBeleHusT J1abopaTOpHBIX padOT M OMNBITOB € YYETOM WHAMBUIYAJTbHBIX
0COOEHHOCTEM 00YyUarOIUXCSl.



COJEPKXAHUE OBYUYEHUA
10 KJIIACC

Pa3znea 1. Hayunblili MeTO] MO3HAHMS IPUPO/BL.

®duszrka — pyHIaMeHTalbHas Hayka o npupojae. HaydHsiit MeTo/1 o3HaHus U
METO/Ibl UCCIICIOBAHUS (PU3NUECKUX SBIICHUM.

DKCIEpUMEHT W TEOpHsl B Mpollecce Mo3HaHusl npupoxabl. Habmonenue u
IKCIIEPUMEHT B (PU3HKE.

Croco06b1  m3MepeHusi (U3UYECKUX BETUYWH (aHAJIOTOBBIC W IHGPOBBIC
U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIEC TATYUUKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHuit  Qu3Myeckux  BeaM4MH  (aOCONIOTHAsT U
OTHOCHUTEJIbHAs).

MopenupoBaHue QU3NYECKUX SIBICHUNW U MPOIECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEpPJIOE TENO, HWJealbHAas >KUJIKOCTh, WJCANbHBIA Ta3, TOYCUHBIM
3apsn). ['unoreza. ®u3znyeckuil 3aK0H, TPaHUIIBI €ro NpuMeHuMocTu. dusndeckas
TEOPUSL.

Pons u Mecto ¢u3uku B (HOpPMHUPOBAHUU COBPEMEHHOM HAy4YHOW KapTHUHBI
MHUpa, B MPAKTUYECKON JEATEIbHOCTH JIIOCH.

Yuenuueckuit sxcnepumenm, nadvopamopnsvie pabomoi, NpaKmuKym.

N3mepeHne cuibl TOKA W HAOpPsDKEHUS B LENM IMOCTOSHHOIO TOKAa IpHU
MOMOIIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO C LHU(ppoBo naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3UYECKUX BEIUYHUH MPU MOMOIIYA KOMIBIOTEPHBIX JATYUKOB.

Paznea 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexannueckoe ABKeHHE. OTHOCUTEILHOCTh MEXaHMYECKOTO JIBHXKEHUSI.
Cucrema oTcuéra.

[Ipsimas u oOpaTHas 3a7ja4l MEXaHUKH.

Pagnyc-BekTop MarepuarbHOM TOYKH, €ro MPOEKUWH Ha OCU CHCTEMBI
KoopauHat. Tpaekropusl.

[lepemernienne, CKOpPOCTh (CpeIHSIsI CKOPOCTh, MTHOBEHHAs CKOPOCThb) U
YCKOPEHHE MAaTepUAIbHOM TOYKH, MX MPOCKIMH Ha OCH CHCTEMBI KOOPIWHAT.
CnoxeHue nepeMeIleH il U CI0KEHHE CKOPOCTEil.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHEITHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEPUATBLHON TOUKU OT BPEMEHU U UX
rpaduku.

CBobOonHoe majeHue. YCKOpeHue CBOOOTHOrO majeHus. JIBWKeHue Tena,
OpOIIEHHOTO TMOJ| YIJIOM K TOPU30HTY. 3aBUCHMOCTh KOOPIMHAT, CKOPOCTH H
YCKOPEHHSI MaTEPHAILHON TOYKH OT BPEMEHHU U X TPAPUKHU.



KpuBonnHeitHoe  nBukeHue. JIBWKEHHE  MAaTEpHAIbHOM  TOYKH IO
OKPYXHOCTH. YTJIOBasi W JUHEWHas ckopocTh. [lepmom m yacTtora oOpaiieHus.
[leHTpocTpeMuTenbHOE (HOPMAJIBHOE), KacaTelbHOE (TAHT€HLHUAIBHOE) U MOJIHOE
YCKOpPEHHE MaTepUaIbHON TOUKHU.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHL: CIHAIOMETP,
JIBW)KCHUE CHApANIOB, LIEMHBIE, MIECTEPEHYATBIE UM PEMEHHBIE IMEpeayH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mogenb cuCTEMBI OTCU€TA, WIUTIOCTPALIUSI KHHEMAaTHYECKUX XapaKTEPUCTUK
JIBYDKCHUSL.

CriocoObI ucclieIoBaHus JBUKEHUM.

Nnnroctpanus npeaesibHOro NeEPEX0/1a U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBanue TBUKEHUHN C UCTIOJIB30BAaHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM IMPOCTPAHCTBE.

HabGmronenue aBuxkeHus Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U
TOPU30HTANBHO.

HamnpaBnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTU B PELYKTOPE.

CpaBHeHUME TIyTEW, TPACKTOPUM, CKOPOCTEW IBWKEHHS OJHOTO U TOTO XKE
TeJa B pa3HbIX CUCTEMAaX OTCYETA.

Yuenuueckuit sxcnepumenm, nadvopamopuvie pabomoi, npaKmuKym.

N3yueHre HEpaBHOMEPHOTO ABMIKEHHUS C IIENbIO ONpEEICHNUS MTHOBEHHOM
CKOPOCTH.

N3mepenue yckopeHus MpU MPSMOJIMHEHHOM PaBHOYCKOPEHHOM JABUYKECHUU
10 HaKJIOHHOM THTIOCKOCTH.

HccnenoBanre 3aBUCHUMOCTH IyTH OT BpPEMEHU MPH PABHOYCKOPEHHOM
JBH>KCHUU.

N3mepenue YCKOPEHHUS CBOOOJIHOTO MaJICHUS (peKOMEHI0BAHO
UCIIOJIb30BaHue U POBOIL TabopaTopun).

N3yuenne nBWXKEHUS Tena, OpOIIEHHOro Topu3oHTaNbHO. I[IpoBepka
TUIIOTE3Bl O MPSIMOM MPOMOPIMOHANIBHON 3aBUCUMOCTH MEXAY JalbHOCTBIO
MoJIETa U HAYAJIbHOW CKOPOCTBIO TENA.

N3yueHune JIBWXKEHUS Tejla IO OKPYXHOCTU C IOCTOSHHOW TIO MOJYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH TEpHOJa OOpalleHUusi KOHMYECKOro MasiTHUKA
OT €ro napameTpoB.

Tema 2. /lunamuxa.



ITepBbiii 3ak0oH HproroHa. MHepumanbHble cucteMbl OTCUéTa. [IpwHIMIT
otHocuTenbHOCTH ['anunes. HemHepuuanbHble CUCTEMBI OTCUYETA (OMpeaeeHue,
IIPUMEDBI).

Macca tena. Cuna. [IpyHIun cynepno3unmm Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKH.

Tpernii 3ak0oH Hpr0TOHA 111 MaTepUAIBHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHUs. OKBUBAJECHTHOCTh TPABUTALMOHHOW U
WHEPTHON MAaCCBHI.

Cuna TspKecTH. 3aBUCUMOCTh YCKOPEHHS CBOOOJHOTO MAJCHHSI OT BBICOTHI
HaJl TOBEPXHOCTBHIO TUIAHETHI M OT Teorpaduueckoil MmUPOTH. J[BmkeHue
HEOECHBIX TeJ U UX cryTHUKOB. 3akoHbl Keruiepa. [lepBas kocmMudeckas CKOpOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Tena. Bec Tema, aBmxkymerocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe tpenHue. CHila TpPEHHUS CKOJIBXEHHS W CHJia TPEHHUS
nokos. Koaddurmuent tpenus. Cuiia CONPOTUBICHUS TPU JBHKCHUU Tela B
YKUJIKOCTH WJIX rasze, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENIBHOTO JIBUKEHHUS.

Hasnenune. I'uapocratnueckoe napienue. Cuna Apxumena.

TexHn4eckre yCTpOWCTBA W TEXHOJOTMYECKUE IPOUECCHI: MOIINUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS TNl B MHEPIHAIBHBIX U HEUHEPIIMATIbHBIX CHCTEMaX
OTCYETA.

[IpyHLIMT OTHOCHUTEIBHOCTH.

Kauenne AByx HWJIMHAPOB WM IIAPOB PA3HOM MAacChl C OJIMHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPIIMATIBLHOW CUCTEMBI OTCUETA.

CpaBHeHUE  PaBHOACHCTBYIOIIEH  NPWIOKEHHBIX K TEIy CHI  C
IIPOM3BEICHUEM MACCHI T€JIa HA €70 YCKOPEHUE B HHEPLUUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHJI, BOBHHKAIOIINX B PE3YJIbTATE B3aUMOIEUCTBUS TEIL.

N3Mepenune macc 1o B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

LleHTpoOeKHBIE MEXaHNU3MBI.

CpaBHeHUME CUJI TPEHUS TTOKOSI, KAUEHUS U CKOJIBKCHMUS.

Yuenuueckuit sxcnepumenm, nadvopamopnsie pabomoi, npaKmuKym.

N3mepenrie paBHOAEHCTBYIOUIEH CUJI MPU JBUKEHUU OpycKa MO HAKJIOHHOU
IJIOCKOCTH.

[IpoBepka TUIOTE3bI O HE3aBUCHMOCTH BPEMEHU JBMKEHHS OpycKa o
HAKJIOHHOM IJIOCKOCTH Ha 3aJIaHHOE PACCTOSHUE OT €r0 MaCCHhI.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BOSHHKAIOUIMX B MPYXUHE H
pE3MHOBOM 00pasiie, OT UxX JAePOopMaIlnu.

W3ydeHne TBUKEHUS CHCTEMBI Tell, CBSI3aHHBIX HHUTHIO, TICPEKUHYTON 4epes
JErKuii OJIOK.

N3mepenne koddduimenTa TpeHUs MO BEIMYUHE YTIOBOTO KO3 HUIIMECHTA
3aBucuMocTu F. (N).

HccnenoBanue nBrkeHHs] OpycKka MO HAKIOHHOM IIOCKOCTU € TIEPEMEHHBIM
K03 UIIMEHTOM TPEHHUS.

N3ydeHne NBUKEHUS IPy3a HA BAILy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AlGcomoTHO TBEpAOE Teno. I[locTymarenbHoe W BpamlaTeslbHOE JBH)KCHHE
TBEpHOro Tena. MOMEHT CHIIbI OTHOCUTEIBbHO OCH BpaileHus. [limedo cuibl.
CroxeHune Cuil, IPWIOKEHHBIX K TBEpIoMy Teny. LleHTp Tskectu Tena.

Y cioBust paBHOBECHS TBEPIOTO TeENA.

YcroituuBoe, HeycTONYMBOE, O€3pa3INuHOE PAaBHOBECHE.

TexHn4eckue yCTpOMCTBA M TEXHOJIOTMYECKHME IIPOLECCHI: KPOHIUTEMNH,
CTPOUTEINIbHBIN KPaH, pEeIETYAThIE KOHCTPYKIIMH.

Hemoncmpauuu.

Y ciioBust paBHOBECHSL.

Bunsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomot, nPAKMUKYM.

HccenenoBanve yclIOBUM pPaBHOBECUA TBEPAOIO TeEJla, HMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBaHne KpOHIUTEMHOB U PACUYET CHII yIIPYTOCTH.

N3ydyeHne ycTOMYMBOCTH TBEPAOTO TEJIA, UMEIOLIETO IUIOIIA/Ib OTIOPHI.

Tema 4. 3aKkonvl coxpanenusn 6 mexaHuke.

Nmnynbsc MaTepuaibHON TOYKH, CUCTEMBI MaTepUAIbHBIX TOYEK. LleHTp macc
CUCTEMBI MAaTEPUAIIBHBIX TOUEK. Teopema 0 IBHKEHUH LIEHTPa Macc.

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIbCA TEIA.

3aKOH COXpAHEHUS UMITYJIbCA.

PeakTuBHOE IBUKEHHUE.

MomeHT umitynbca MatepuaibHOU TOUKU. [IpencraBienrue o coxpaHeHUU
MOMEHTA UMITYJIbCA B EHTPAIbHBIX MOJISX.

PaboTa cuibl Ha MajoOM UM Ha KOHEYHOM IepeMeleHuu. ['paduyeckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MoOIHOCTH CUJIBI.

Kunernueckasi sHeprus marepuaibHOM Touku. Teopema 00 M3MEHEHHUH

KUHETUYECKOW YHEPTUU MATEPUATIBHOW TOUKHU.



[loTeHUMaIbHBIE W HEMOTEHUHUANIbHBbIE CHIbL. [lOTeHIManbHAsE SHEPrusl.
[ToreHuuanbpHast SHEPrUst ynpyro AeQopMUpOBaHHOW MpyxHuHBL. [loTeHIManbHas
DHEpPrus Tena B OJHOPOJHOM IpaBUTALMOHHOM Imoje. llorenumanbHas sHeprus
TeJa B TPABUTAIIMOHHOM TI0JI€ OJHOPOJIHOTO Iapa (BHYTpH U BHe miapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAst CKOPOCTb.

Cs3b pa0OOThl HEMOTEHIMAIBHBIX CHJI C HM3MEHEHHEM MEXaHU4YeCKOU
SHEPIUHU CUCTEMBI TEJ. 3AKOH COXPAHECHHS] MEXaHUYECKOU SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHne bepHyu 11 MICAUIBHOM KUJIKOCTHM KaK CIIEICTBUE 3aKOHA
COXPAaHEHMSI MEXaHUYECKOU YHEPTUH.

TexHuyeckne yCcTpOMCTBAa M TEXHOJIOTMYECKHUE MPOLECCHI: IBU)KEHUE PAKET,
BOJAOMET, KOMNEP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (UTYpHOE KaTaHUE Ha
KOHBKax.

Jlemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBUXKEHUE.

N3mepeHne MOITHOCTH CHUJIBL.

M3MeHeHue 3Hepruu Teila IpU COBEPILIEHUH padOTHI.

B3anmuble npeBpalieHns] KHHETUYECKOM U MOTEHIMAIBHON YHEPTUN TIPU
JEWCTBUU HA TEJIO CWJIBI TSKECTH M CWIIBI YIIPYTOCTH.

CoxpaHeHue SHEpruy NMpu CBOOOIHOM MaJICHUU.

Yuenuueckuit sxcnepumenm, nadvopamopnsvie pabomoi, NpaKmuKym.

M3mepenne nMiyibca Tesna 10 TOpMO3HOMY ITyTH.

N3mepeHne cuibl TATH, CKOPOCTH MOJIEIHN 3JIEKTPOMOOUIIST 1 MOUTHOCTH
CUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3Mepenre KHHETUYECKON SHEPTUU TEJIA 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUSI TOTEHIIMAIBHON YHEPTUU NPYXKUHBI ¢ PabOTON CHIIBI
TPEHUS.

Omnpenenenve pabOThl CUJIBI TPEHUS MPHU JABMXKEHUU Tejla MO HaKJIOHHOM
IIJIOCKOCTH.

Paznen 3. MouiekyasipHasi pu3uka ¥ TepMOAUHAMMKA.

Tema 1. Ocnoébl MONEKYNAPHO-KUHEMUYECKOU Meopuu.

OCHOBHbBIE TOJOXKEHUSI MOJEKyJsipHO-kKuHeTndecko teopuun (MKT), ux
ombiTHOE oOocHOBanue. Jluddysusa. bpoyHoBckoe nBmkeHue. XapakTep
JNBW)KCHUST M B3aWMOJCHWCTBUS YACTHL BelIeCTBA. Monaenn CTpOEHHs TIa3oB,
KUJKOCTE U TBEPJIBIX TET M OOBSICHEHHWE CBOMCTB BEIIECTBA HAa OCHOBE ITHX



mozened. Macca u pasmepbl MoJiekyd (aromoB). KonudecTBo BeliecTBa.
[TocrostnHass ABorapo.

TenmoBoe paBHOBecue. TemmepaTypa u crocoObl e€ u3mepenus. Illkama
temneparyp Llenbcus.

Mopens uaeanbHOro rasa B MOJIEKYJSIPHO-KMHETHYECKOM TEOPUHU: YACTHULIBI
rasza JIBHKYTCSI XaOTHYECKHU U HE B3aNMOJEHUCTBYIOT APYT C APYTOM.

["azoBeie 3akoHbl. YpaBHeHue MenneneeBa—Kianelipona. AOcomtoTHas
Temriepatypa (mkana tremneparyp KenbBuna). 3akon JlanbroHa. M3omponecchl B
UJcalbHOM Ta3e C T[OCTOSHHBIM KOJMYECTBOM BemiecTBa. ['paduueckoe
IIPEICTABIIEHUE U30IIPOIIECCOB: U30TEPMA, U30X0pa, H300apa.

CBs3p  MEXIy [JIaBICHHEM M  CpeAHEl  KUHETUYECKOM  DHeprueu
MOCTYIATEILHOTO TEIUIOBOTO JBMXKEHMSI MOJEKYJ HACAIbHOIO Ta3a (OCHOBHOE
ypaBHEHUE MOJICKYJISIPHO-KMHETUUYECKOM TEOPUH HJI€aTIbHOTO Ta3a).

CBs13b a0COIOTHOM TEMITEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEIHEM
KMHETUYECKOW dHEPTUEN MOCTYNATEIbHOIO TEIIOBOTO IBUKEHU €€ YaCTHII.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: TEPMOMETP,
OapomeTp, MoTydeHue HaHOMaTePUaoB.

Jlemoncmpayuu.

Mopenu IBUKEHUS YaCTUI] BEIIECTBA.

Mojens O6pOyHOBCKOTO JBUKEHHUSL.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUS.

Juddy3ust :KUIKOCTEN.

Mogens onbita llTepHa.

[IpuTsKeHNE MOJIEKYL.

Mogenu KpuCTaINIMYECKUX PEIETOK.

Habmroienue u uccienoBaHue U30MpoLECcCoB.

Yuenuueckuit sxcnepumenm, nadvopamopnsvie pabomoi, npaKmuKym.

HccnmenoBanne rmponecca YCTAHOBJIEHUS TEIJIOBOTO PAaBHOBECHA IIPU
TEIMJI000MEHE MEXK Ty TOPSYEH 1 XOJIOIHOM BOJIOM.

M3yyeHne H30TEpMHUYECKOrO0 Impouecca (PEKOMEHIOBAHO HCIOJIb30BAaHUE
1udpoBoit 1aboparopun).

N3ydenrne n30XopHOTO mpoiiecca.

N3yuyenue n3ob0apHOro mpoiecca.

[IpoBepka ypaBHEHHS COCTOSHHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawunbl.

Tepmogunamuueckas (T[]) cucrema. 3amaHue BHEIIHUX YCIOBHM st
TEPMOJIMHAMHUYECKON CUCTEMBbl. BHelHNe u BHyTpeHHUE napaMeTpsl. [Tapamerpsl
TEPMOJMHAMUYECKON CUCTEMBI KaK CPEJIHUE 3HAYCHUS BEJIWYWH, ONMCHIBAKOLINAX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauamo TtepmoauHaMuku. (CaMOIIPOM3BOJIBHAS — peakcaius
TEPMOJIMHAMHYECKON CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopens wuaeanbHOro ra3a B TEPMOJWHAMUKE — CHCTEMA YpaBHEHUM:
ypaBHeHHEe MenaeneeBa—Knaneiipona U BbIpaX€HHE [JJI BHYTPEHHEW SHEPTUU.
VYcnoBUs MPUMEHUMOCTH 3TOM MOJENH: HU3Kas KOHIEHTPALMs YacTHL], BHICOKHE
TeMIlepaTypbl. BelpaxkeHue 1uisi BHyTPEHHENH SHEPTUHA OJHOATOMHOIO UAECAIBHOIO
rasa.

KBazucrarnyeckne U HECTaATUUECKUE MTPOLIECCHI.

OnemeHnTtapHas paboTta B TepMOAMHAMUKe. Berunciaenue padoThl 1o rpaduky
npouecca Ha pV-auarpaMmme.

Teronepegaya  kak  crmoco0  M3MEHEHUsS ~ BHYTPEHHEM  sHepruu
TEPMOJIMHAMHYECKOW  cUCcTeMbl 0e3  coBepiieHus pabotel.  KonBekius,
TEIJIONPOBOJAHOCTD, U3ITyUYEHHUE.

KomnuectBo Ttemnorel.  TemmoéMKocTs Tena. YaenpHas MW MOJSpHas
TEIUTIOEMKOCTH BelIeCTBAa. YpaBHeHHWe Maiiepa. YaenpHas TEIUIOTa CrOpPaHMs
tormBa. Pacuér KkonuuecTBa TemiaoThl npu  Teruionepenade. llonstue 00
aauabaTHOM ITpoIiecce.

[lepBblii 3aKOH TEpMOAMHAMUKH. BHyTpeHHss osHeprus. KonmdecTso
TEIUIOTBI W paboTa Kak Mepbl W3MEHEHUsI BHYTPEHHEH  SHEpPIruu
TEPMOJIMHAMHYECKONU CUCTEMBI.

Bropoii 3akoH TEpMOAWHAMHMKHA JUIsl PABHOBECHBIX IIPOLIECCOB: YEpeE3
3aJlTaHHO€ PAaBHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOM CHUCTEMBI MPOXOJUT
eMHCTBEHHAas aauadara. AOCOIIOTHAS TeMIIepaTypa.

Bropoii 3akOH TEpPMOJMHAMUKM JUII  HEPABHOBECHBIX  MPOLECCOB:
HEBO3MOXHO TIepeaTh TEIIOTY OT 00Jiee XOJOAHOTO Teia K 0osiee HarpeTomy 0e3
komriencanmu (Knaysuyc). HeoGpaTumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHume! nerctBus TerioBbix MamuH. KIT/I.

Maxkcumansaoe 3nauenue KII/I. Hukm Kapno.

DKOJIOTMYECKUE ACMIEKThl MCIOJb30BAHUA TEIUIOBBIX JBUraTenen. TemioBoe
3arpsi3HEHUE OKPYIKAIOIIEH Cpebl.

TexHUYecKue yCTpOMCTBA M TEXHOJOTMYECKHE NPOLECCHI: XOJOAUJIBHUK,
KOHJMIIMOHEP, NIU3ENbHBIM W KapOIopaTOpHBIM JABHUraTeNld, IMapoBas TypOuHa,
MOJIy4YeHUE CBEPXHU3KUX TEMIEPaTyp, YTWIM3ALUUS «TEIUIOBBIX» OTXOJOB C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3alKsd OMOOPraHUYECKOTO TOIIUBA JJIs
BBIPAOOTKH «TETUIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM paclIupeHuu.

Bo3aymHoe orauso.

CpaBHEHHE yIEIIbHBIX TEINIOEMKOCTEN BELIECTB.



CrniocoObl U3BMEHEHMsI BHYTPEHHEN SHEPTHUU.

HccnenoBanue aquabaTHOTO mpoliecca.

KomnbroTepHble MOJIENN TEMIOBBIX IBUTATEIICH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomot, NPAKMUKYM.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccenmenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue annabaTHOTO Mpolecca.

N3ydeHne B3aMMOCBA3U DHEPIHUU MEXKMOJEKYISIPHOTO B3aWMOJICUCTBUS U
TEeMIEPATypPhbl KUTICHUS AKUJTKOCTEH.

Tema 3. Acpecammniie cocmoanun eewyecmea. Dazosvie nepexoonl.

[lapooOpazoBanue u kKoHAeHcalus. Vcnapenue u KumneHue. Y JeiabHas
TEIJI0Ta NapooOpa3oBaHUsl.

HachllienHble W HeHachbllleHHble mnapbl. KadecTBeHHass 3aBUCHMOCTH
IJIOTHOCTH M JABJICHHS HACBIIIEHHOTO IMapa OT TEMIIEpaTypbl, UX HE3aBUCUMOCTb
0T 00bEMa HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPaTyphl KUTIEHUS OT JaBICHUS
B KUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIAXKHOCTb.

TBépnoe Teno. Kpucramimueckue u amop@Hsie Teaa. AHM3O0TPOIUS CBOMCTB
KpuctaiutoB. [lmaBieHne W KpucCTauM3auus. Y AelbHas TEIUIOTA ILJIABJICHHUS.
CyOnumarus.

Hedopmaruu TBEpAOTO Tena. Pactsikenue u cxxatue. Casur. Moayins FOnra.
[Ipenen ynpyrux aedopmaruii.

TennoBoe paciMpeHue XKUAKOCTEH U TBEPABIX Tell, 00bEMHOE U JIMHEWHOE
pacmvpeHre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHUI YaCTHUI] BEUIECTBA KaK MPUYHUHA
TEIJIOBOTO pAaCUIUPEHHs Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B (ha30BHIX MEPEX0JIax.

YpaBHeHUE TEMI0BOTO OaaHca.

[ToBepxHocTHOEe HaTsKeHHE. K03 (UUHMEHT MOBEPXHOCTHOIO HATSIKEHUS.
Kansspusie saBnenus. J[aBieHne noa UCKPUBJIEHHONW MOBEPXHOCTHIO )KUIAKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTpOMCTBA W TEXHOJIOTMYECKHE IPOLECCHI:  KUIKUE
KPUCTAJLIbI, COBPEMEHHBIE MAaTEPUAIIBI.

Hemoncmpayuu.

TermnoBoe paclupeHue.

CBolicTBa HACHIIICHHBIX MAPOB.

Kunenune. Kunenue npy noHM>KEHHOM TaBJICHUM.

N3mepeHne cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmauunBaHue.



Kanumisipabsie sBieHUsI.

Moenyu HeHbIOTOHOBCKOM KUIKOCTH.

CriocoObl u3MepeHus BIaXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTANIMYECKOTO BEIECTBA.

Bunsr nedopmaruii.

HaGmronenue masix aedopmariuii.

Yuenuueckuii sxcnepumenm, nabopamopnuvie padbomot, NPAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIaBJIEHUS JIb/A.

N3ydeHne CBOMCTB HACBIILIEHHBIX NTAPOB.

N3mepenne abCOMOTHON BIAKHOCTU BO3yXa M OlLIEHKA MacChl MapoB B
MTOMEIIECHUH.

N3mepenue ko3¢ duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue monyns FOHra.

HccnenoBanue 3aBUCUMOCTH  JepopMalui pe3uHOBOro olpasua OT
MPUIIOKEHHON K HEMY CHJIBI.

Paznen 4. DaekTpoguHaMuKa.

Tema 1. Inekmpuueckoe no.e.

OnekTpu3aus Tela W €€ NpOsABICHUA. DJEKTpUYecKHi 3apsan. JBa Buma
ANEKTPUUECKUX 3apsioB. [IpOBOJHUKM, [UANEKTPUKA U TOJYIPOBOJHUKH.
DneMeHTapHbId AIEKTPUYECKUN 3apsAll. 3aKOH COXPAHEHHUS JIIEKTPUYECKOTO
3apsiaa.

B3aumopeiicteue  3apsgoB.  Toueunsie  3apsael.  3akoH  Kynona.

DJIeKTpUYeCcKoe nose. Ero AeMcTBre Ha dJIEKTPUYECKUE 3apsibl.

HanpsoxkéaHocts  anektpuueckoro  mnonst.  IIpoOueiii  3apan.  Jlunuwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 MoJIs1. OJHOPOIHOE IIEKTPUUYECKOE TTOJIE.

[ToTeHUHAIBHOCTh 3JIEKTPOCTATUYECKOr0 TMOJsA. Pa3HOCTh MOTEHUUAIOB U
HanpspbkeHue. lloTeHnumanbHass SHEprust 3apsga B DJIEKTPOCTATHYECKOM IIOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOrO NoJIA. CBA3b HANPS)KEHHOCTH IOJIS U PA3HOCTH
MOTEHIIMAJNIOB JIJIi  AJIEKTPOCTATUYECKOTOo TMOoJsi (KaKk OJHOPOJIHOTO, TakK W
HEOHOPOTHOTO).

[IpuHIMIT CYyNIEPIIO3ULIMU FJIEKTPUUYECKUX TTOJIEH.

[Tone Toueunoro 3apsiga. Ilone paBHOMepHO 3apsikeHHOM cdepsl. I[lose
PAaBHOMEPHO 3apsbKEHHOro Mo o0bEmy mapa. [lone paBHOMEpPHO 3apsKEHHON
OeCKOHEYHOW TUIOCKOCTU. KapTuHBI JWUHUN HANPsDKEHHOCTH OTUX TMOJNeH U
HKBUIIOTEHIIMAIBHBIX TOBEPXHOCTEM.

[TpOBOJTHHKH B 3JIEKTPOCTATUYECKOM I0JI€. Y CJIOBUE PAaBHOBECHS 3aPSI0B.

JunnekTpuku B DJIEKTPOCTATUYECKOM  TOJIE. Jwvsnextpruueckas
IIPOHUIIAEMOCTD BEILIECTBA.



Konnencatop. DJIEKTPOEMKOCTh KOHAEHCATOPA. DNEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE COEIMHEHNE KOHIEHCATOPOB. [locnenoBaTenbHOE COETMHEHUE
KOH/JICHCAaTOPOB.

DHeprus 3apsiKEHHOT0 KOHAEHCATopA.

JIBr>KeHUE 3apsyKEHHOM YaCTHIIbI B OJTHOPOIHOM 3JIEKTPHUUECKOM TOJIE.

TexHuyeckne yCTpOWCTBA U TEXHOJOTMYECKHUE IPOLIECCHI: JIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTATHYECKas 3allluTa, 3a3eMJICHHE DJIEKTPONPHUOOPOB,
KOHJIeHCcaTophl, reHeparop Ban ae I'paada.

Hemoncmpauyuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIJIEKTPUYECKOE TOJIE JBYX 3aPSIAKECHHBIX IUIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpOBOAHUKH B DIEKTPUUYECKOM MOJIE.

DneKkTpocTaTuuecKas 3aluTa.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA TOCTOSIHHON U ITIEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOLIAIN
MJIACTHH, PACCTOSHUS MEXTY HUMU U TUDJICKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3JEeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3ps/ika KOHJIEHCATOpa 4epe3 pe3nucTop.

Yuenuueckuii sxcnepumenm, nabopamopnuvle padbomot, NPAKMUKYM.

OueHka cuil B3auMOJICHCTBHS 3apsIKEHHBIX TET.

HabGnronenue npeBpaiiieHus SHEPTUH 3apsSKEHHOTO KOHAEHCATOPa B SHEPTHIO
M3JIy4YEHUS CBETOUO/IA.

N3ydenune npoTtekanus ToOKa B LEMH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenne pa3HOCTH MTOTEHIMAJIOB (HampsHKEHMST ) pu
MOCIIEIOBATEILHOM COCIMHEHNH KOHJIEHCATOPOB.

HccnenoBanue pa3psna KOHIEHCATOpA Y€Pe3 PE3UCTOP.

Tema 2. Ilocmoannwtil 31eKmpuiecKuii mok.

Cuia Toka. [TocTOsHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO AJIEKTPUYECKOTO0 TOKa. MCTOYHUKH
toka. Hanpsoxenne U n O/1C €.

3akod OMa 1 yyacTKa LeTu.

DJIEKTPUUECKOE COITPOTHUBJICHUE. 3aBUCUMOCTh COMPOTHUBJICHUS
OJIHOPOJHOTO TMPOBOJHUKA OT €ro JJIMHBI U IUIOMAJU TMOMEPEYHOr0 CEUYEHUS.
Y nenapHOE CONMPOTHUBIICHUE BEIIECTBA.

[TocnenoBaTenbHOE, MAPAILIETBHOE, CMEIMIAHHOE COCAMHEHUE MPOBOIHUKOB.
Pacuér pa3BeTBIEHHBIX AeKkTpuyeckux neneil. [Ipasuna Kupxroda.



Pabota anextpuueckoro Toka. 3akoH Jxoynsa—JIeHna.

MOUIIHOCTh 3JIEKTPUYECKOrO0 TOKa. TerioBas MOIIHOCTb, BbIIENsAeMas Ha
pe3ucrope.

OJIC u BHyTpeHHEE COMNpPOTHUBIICHHUE HCTOYHHMKA Toka. 3akoH Oma s
MOJMHOW (3aMKHYTOM) SJIEKTPUYECKOM 1enu. MOIIHOCTh HUCTOYHUKA TOKAa.
KopoTkoe 3ambikanue.

KonzeHncaTop B ienu NOCTOSIHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTHYECKHE IIPOLECCHI: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUUK IEKTPUUECKON SHEPTUU.

Hemoncmpauyuu.

N3mepeHne CUiTbl TOKA U HAIIPSKEHHUS.

HccenenoBanre 3aBUCUMOCTH CHIIBI TOKA OT HANPSKEHUS ISl PE3UCTOPA,
JIaMIIbl HAKQJIMBaHUS U CBETOINOAA.

3aBUCUMOCTh COMPOTHUBIICHUS] LIMJIMHAPUYECKUX MTPOBOJHUKOB OT JIJTUHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHHS M MaTepuaia.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT COIPOTUBIIEHUS ITPU TOCTOSSHHOM
HaIpsKEHUH.

[Ipssmoe nzmepenne D/]C. KopoTkoe 3aMbIKaHME raJIbBAHUYECKOTO DJIEMEHTA
Y OLICHKA BHYTPEHHETO CONPOTHUBIICHHUS.

Cnoco0bl coeMHEeHUs1 UICTOYHUKOB Toka, J/[C Oarapeid.

HccnenoBanye pa3sHOCTH MOTEHIUMATIOB MEXKIY IOJOCAMH MCTOYHMKA TOKA
OT CUJIbI TOKA B LICIIH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomot, PAKMUKYM.

HccenenoBanre CMEMIAHHOTO COEMHEHHS PE3UCTOPOB.

H3mepenune yaeIbHOro CONPOTUBIEHUS TPOBOIHUKOB.

HccnenoBanve 3aBUCUMOCTH CHJIBI TOKa OT HAIpsDKEHUS JUISL  JIAMIIbI
HaKaJIUBaHMUSI.

VYBenuueHue npenena u3MepeHus aMmrepMerpa (BoJIbTMETPa).

N3mepenne O/1C 1 BHYTpEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

HccnenoBanne 3aBucuMoctd DJIC raapBaHWYECKOrO AJIEMEHTA OT BPEMEHU
IIPU KOPOTKOM 3aMBIKaHUH.

HccnenoBanre pa3sHOCTH MOTEHIMATIOB MEXKIY IOJOCAMH MCTOYHMKA TOKA
OT CUJIbI TOKA B LICTIH.

HccenenoBanre 3aBUCMMOCTH TMOJIE3HOM MOIIHOCTH MCTOYHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 paznuunsix cpeoax.

OnekTpuyeckas NOPOBOJUMOCTh  PA3JWYHBIX  BEIIECTB.  JJEKTPOHHAS
MPOBOJUMOCTH TBEPABIX METAILIOB. 3aBUCUMOCTb COITPOTHUBIICHUS] METAJLJIOB OT
TemiiepaTypbl. CBEpXIpPOBOAUMOCTb.



DIIEKTPUYECKHM TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpOoBOIHUKMU. CobGcTBeHHas u IIpUMECHAst IIPOBOJAUMOCTh
noJIynnpoBoJHUKOB. CBoiicTBa p—n-nepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

DNEKTPUYECKUN TOK B JIIEKTPOJIUTAX. IDIEKTPOJUTUYECKAs JUCCOLUALINS.
Onektponus. 3akoHsl Papanes 15 AIEKTPOIN3a.

DJIeKTpUYeCKH TOK B raszax. CamMOCTOSTENbHBII W HECAMOCTOSTEIbHBIN
pa3psia. PaznmuuHble TUIIBI CAMOCTOSITENBHOTO pa3pana. Monnus. [1na3zma.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPHUMEHEHHE: Ta30pa3psiHbIC
JaMIIbl, 3JIEKTPOHHO-JTydyeBasi TpyOKa, MOIYIPOBOJHUKOBBIE HNPHOOPHI: MO/,
TpaH3UCTOp, (POTOAUOJN, CBETOAUOJN, TajdbBaHUWKa, paQUHUPOBAHHE ME[H,
BBITIJIABKA ATIOMUHUS, SJIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpauuu.

3aBHUCHUMOCTB CONIPOTHUBIIEHUS METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB IIEKTPOIUTOB.

3akoHbl 3ekTpoausa Papanes.

W ckpoBoii paspsia U NPOBOAUMOCTD BO3AYXa.

CpaBHEHHE MPOBOIMMOCTH METAJIOB ¥ NOJYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAMMOCTD JUO/A.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomot, PAKMUKYM.

HaoGmronenne amexTpoiusa.

N3mepeHnne 3apsiaa OJHOBAJIEHTHOTO UOHA.

HccnmenoBanne  3aBUCMMOCTH  COINPOTUBJIEHHS  TEPMOPE3UCTOpA  OT
TEMIIepaTyphl.

CHsiTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU AUOA.

Du3uYecKuil NPaKTUKYM.

CnocoObl u3MepeHns PU3NYECKUX BEJIMYUH C MCIOJIb30BAHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOJIIOTHBIE YU OTHOCUTEIBHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEIHYHUH.
OueHka rpaHuil OrpPeIIHOCTEN.

[IpoBeneHrne KOCBEHHBIX HW3MEPEHMM, MCCIEIOBAaHWA  3aBUCHUMOCTEN
bu3MYecKux BETUYHMH, MPOBEpKa MPEAJIOKEHHBIX TUIOTE3 (BBIOOp U3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  paszielax «YUYEHUYECKHH  SKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIe CBSI3U.

N3yuenne kypca ¢usuku yriyonéuHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCSI C YUETOM COJIEPIKATEIBHBIX MEXIPEIAMETHBIX CBS3€l ¢ KypcaMu
MaTE€MaTHUKH, OMOJIOTHH, XUMUH, T€OrpaUu U TEXHOJIOTHH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C UZYUCHUEM MEMO008 HAYUHOZ0
no3HaHuA: SBICHNUE, HAYYHBIA (paKkT, rUnoresa, puznueckas BeJIMYMHa, 3aKOH,



Teopusi, HAOIIOJEHUE, DKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, HU3MEPEHHUE,
MOTPEIIHOCTA U3MEPEHHH, N3MEpPUTENbHbIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelieHUE CUCTEMbl YypaBHeHUM. JluHelHas QyHKIus,
napa6osa, runep6ona, ux rpaduku U cBOCTBA. TpUroHOMETpUUYECKHE (PYHKIUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BeKkTopsl 1 X MPOEKIMU HA OCH KOOPJAMHAT, CII0KEHUE BEKTOPOB.

Buonocusa: Mexanudeckoe ABUKEHUE B KUBOW mpupoze, nuddysus, ocMoc,
TEMJI000MEH JKMBBIX OPraHU3MOB, TEIIOBOE 3arpsi3HEHUE OKPYXKAIoIeWd Cpelbl,
yTHIM3anus OWOOPraHMYECKOro TOIUIMBA JJIi  BBIPAOOTKH  «TEIUIOBON» W
AIEKTPOIHEPTHUH, IOBEPXHOCTHOE HATSHKEHUE U KAIIWJUIIPHBIE SIBJICHUS B IIPUPOJIE,
AIIEKTPUYECKUE SABJICHUS B KUBOU IPUPOJIE.

Xumusa: THUCKPETHOE CTPOCHUE BEUIECTBA, CTPOCHHE AaTOMOB M MOJIEKYJI,
MOJIb BEIIECTBA, MOJIIpPHAs Macca, I[OJyYEHHE HAaHOMAaTepUalloB, TEIUIOBBIC
CBOMCTBA TBEPABIX TEJI, KUIAKOCTEW U Ta30B, KUIAKHE KPUCTAIUIBL, dJIEKTPUUECKUE
CBOMCTBA METAJUIOB, DJIEKTPOJIUTAYECKAs TUCCOLMALMS, TaJIbBAHUKA, DIEKTPOHHAS
MHKPOCKOIIHS.

TI'eozpaghua: BnaxxHOCTH BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHKUE JIBH)KEHHI C HCIOJIb30BAHHEM MEXaHU3MOB,
y4€T CyXOro W JKMJIKOTO TpPEHUS B TEXHUKE, CTaTUYECKHUE KOHCTPYKLIHH
(KpOHIITEWH, peméryarble KOHCTPYKIIMU), MCIOJb30BaHUE 3aKOHOB COXPAaHEHUS
MEXaHUKH B TEXHHKE (TMPOCKOMN, BOAOMET W JIpyrue), BUraTeilb BHYTPEHHETO
cropanusi, nmapoBasi TypOrHa, ObITOBOM XOJIOAWIBHHUK, KOHAUIMOHED, TEXHOJIOTUN
MOJIYYEHHsI COBPEMEHHBIX MATEPHAIOB, B TOM YHUCJIE HAHOMATEpPUAJIOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTUYECKas 3allluTa, 3a3eMJIEHUE 3IIEKTPONpUOOpOB,
ra3opaspsaHble JIAMIIbI, TOJYIPOBOIHUKOBbIE IPUOOPHI, rajIbBaHUKA.

11 KJIACC

Paznen 4. DnekrpoguHaMuKa.

Tema 4. Mazcnummnoe noe.

B3auMonelcTBUE TOCTOSIHHBIX MAarHUTOB W NPOBOJHUKOB C  TOKOM.
MarautHoe mnone. Bexktop MarHuTHOM WHAYKUMHU. [IpuHIMN cynepno3unuu
MAarHUTHBIX NOJIEN. JIMHUM MarHUTHOW MHIYKIIWH.

MarnutHoe 1moJsie MPOBOJHUKA C TOKOM (IIPSIMOrO MPOBOJHHUKA, KATYIIKUA U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AMnepa, €€ HalpaBJIECHUE U MOAYJIb.

Cuina Jlopenua, €€ HanpaBjIeHUE U MOJYJb. JIBUKEHHE 3apSyKEHHOW YaCTUIIBI
B OJJHOPOJTHOM MarHUTHOM MoJje. PaboTa cubl JlopeHiia.

MaruauTHoe 1ose B Beuiectse. DeppoMarHeTuky, napa- 1 JuaMarHeTUKHU.



TexHuyeckue yCTpoHCTBA M TEXHOJOIMYECKHE TMPOLECCHl: MPUMEHEHUE
MTOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
ANEKTPOABUTATEND SIKOOH, YCKOPUTENIH 3JIEMEHTAPHBIX YACTHII.

Hemoncmpauyuu.

Kaptuna  nuMHMM  MHOYKOMM ~ MAarHUTHOTO  IOJSA  MOJIOCOBOTO M
MOIKOBOOOPA3HOTO MOCTOSHHBIX MarHUTOB.

KaptrHa nMHUI MarHUTHOM MHIYKLIHMH MOJIA JJIMHHOTO MPSIMOT0 IPOBOIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.

B3anmonenicTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JevictBue cuiel JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

HaOnronenue nBuxkeHUs My4yKa 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuaIMI JICVCTBUS BJIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTOAJIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadvopamopusie pabomoi, NpAKmMuKym.

HccnenoBanre MarHuTHOTO IOJISL IOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOMCTB (peppOMarHETHUKOB.

HccnenoBanne AeHCTBUA NOCTOSSHHOTO MAarHUTa Ha PAMKY C TOKOM.

N3mepenne cuibl Amrepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIbI TOKA.

OrnpeneneHne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUJIbI AMIIepa.

Tema 5. dnekmpomacnumnan UHOYKYUAL.

SIBnenue oanekTpomMarHuTHOW HMHAYKUMHM. [IOTOK BekTOpa MarHUTHOU
naaykuuu. JOJIC uHAayKmuu. 3aKOH >SJIEKTpOMAarHUTHOM wuHAYKuuu Dapanges.
Buxpesoe anektpuueckoe noie. Toku Dyko.

OJC uHAyKUMH B TPOBOJHHKE, ABUKYIIEMCS B OJHOPOJAHOM MarHUTHOM
ToJe.

[TpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HWHAYKTUBHOCTM B LEMHM NOCTOSHHOTO TOKAa.
Srnenne camonnaykuuu. IJ1C caMOMHIYKIUU.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHH4eCKrue YCTpPOMCTBA M TEXHOJIOTUYECKHUE MPOLECCH: WHIYKIHMOHHAS
Me€4Yb, COJICHOU/I, 3alIUTa OT JICKTPU3ALIMU TEJI IPU ABUKEHUU B MATHUTHOM MOJIE
3eMJIH.

Hemoncmpayuu.

HaOmronenue siBjieHUst 3JIeKTPOMArHUTHOW UHIYKITUU.

UccnenoBanne 3aBucumoctd JOJIC UHAYKIMM OT CKOPOCTH HW3MEHEHUS
MarHUTHOTO MOTOKA.



IIpaBuno Jlenua.

[Tamenre MarauTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne CaMOMHAYKIUU.

UccnenoBanne 3aBucuMoctd DJIC cCaMOMHIYKIMH OT CKOPOCTH M3MEHEHUS
CHUJIBI TOKA B IIEIIH.

Yuenuueckuit sxcnepumenm, nadvopamopnsie pabomoi, npaKmuxKym.

HccnenoBanue SIBICHUS JJIEKTPOMAarHUTHON MHIYKIIHH.

OnpeneneHue UHAYKIIMUA BUXPEBOTO MAarHUTHOTO TOJISI.

HccnenoBanue siBIEHUS] CAMOUHAYKIIAH.

COopka MOJIeTu JIEKTPOMArHuTHOTO TeHepaTopa.

Pa3nen 5. Kos1ie0anusa v BOJIHBI.

Tema 1. Mexanuueckue Koneodanus.

Konebarenbnas cucrema. CBOOOAHBIE KOJIECOAHUS.

[Mapmonunueckue konedanusi. Kunemarndeckoe U JTMHAMUYECKOE OINKCAHUE.
DHepreTuuecKoe ONMMUCaHKuEe (3aKOH COXPAHEHHS MEXaHW4ecKOil sHepruu). BriBon
JUHAMUYECKOTO OMUCAHUsI TAPMOHUYECKHUX KOJIOaHUM U3 UX DHEPreTUYECKOro U
KMHEMAaTUYECKOTO OTTUCAHUS.

AmMmutyna u ¢asza kosebanui. CBsI3b aMIUIMTYIbl KOJIEOAHUH HMCXOIHOU
BEJIMYMHBI C aMIUTUTyAaMU KoJieOaHUM €€ CKOPOCTH U YCKOPEHHUS.

[lepwon u uwactora konebanuit. [lepmonm manblx CBOOOJHBIX KOJIEOAHUN
MaTeMaTU4YecKoro MasdTtHuka. llepuos cBOOOAHBIX KOJ€OAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTHe 0 3aTyxarolux KojaebaHusx. BeiHykKaeHHble konebanus. Pe3oHaHc.
Pe3sonancHass kpuBas. BinusHue 3aTyxaHus Ha BHJ PE30HAHCHOW KpPHUBOM.
ABTOKOJICOaHUS.

TexHuyeckne ycTpomcTBa M TEXHOJOTMYECKHE MPOIECCHl: METPOHOM, Yachl,
Kaydelld, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuck K0y1e0aTeIbHOTO IBHKCHHUS.

HabGnronenue He3aBUCHMOCTH TEpUOa MaJIbIX KOJeOaHWil rpy3a Ha HUTHU OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuid U 3aBUCUMOCTH TIEPH0J1a CBOOOTHBIX
KOJICOAHHI OT COMPOTUBIICHUSI.

HccnenoBanne koyneOaHWN Tpy3a HA MAaCCUBHOM TIPYXHUHE C IIENBIO
dbopMHpOBaHUS MTPEACTABICHUIN 00 HI€aTbHON MOJIETN MPY>KHHHOTO MasiTHUKA.

3aKOH COXpaHEHUS SHEPTUH MPU KOJICOAHUSIX Tpy3a Ha MIPYKHUHE.

HccnenoBanne BEIHYKICHHBIX KOJICOAHUIM.

Hab6mronenne pe3oHanca.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomot, PAKMUKYM.



W3mepenne mnepuoda CBOOOJHBIX KOJIEOAHWNW HHUTSHOTO W MPYXKUHHOTO
MasiTHUKOB.

N3yyeHue 3aKOHOB JBMKEHUS TeJla B XOJI€ KOJIeOaHUN Ha YIIPYTOM IOJIBECE.

N3ydeHne NBUKEHUS HUTSHOTO MasiTHUKA.

[Tpeobpa3zoBanue YHEPTUH B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/bI 3aTYXaOIUX KOJIEOaHUM.

HccnenoBanuie BbIHYKICHHBIX KOJIEOaHUM.

Tema 2. Inekmpomaznummusie Ko1edanus.

Konebarenbubiii  koHTYp. CBOOOIHBIE SJICKTPOMATHUTHBIE KOJICOAHUS B
uealbHOM KosieOaTenbHOM KOoHType. Dopmyna Tomcona. CBs3b aMIUIUTYAbI
3apsija KOHAEHCAaTopa C aMIUIUTYAOU CUJIBI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEHUs PHEPTUU B UICAIbHOM K01e0aTeIbHOM KOHTYPE.

3aTyxaromnue AJIEKTPOMArHUTHBIE KoJieOaHus. BrinyxaeHHbie
AIIEKTPOMATHUTHBIE KOJICOaAHUSI.

[lepemeHHbII TOK. MOIIHOCTP NEPEMEHHOIO TOKAa. AMIUIMTYJHOE H
JIEUCTBYIOEE 3HAYEHUE CHJIBI TOKA W HANpsDKEHUS TpU pas3iaudHou ¢dopme
3aBUCHMOCTH IEPEMEHHOTO TOKA OT BPEMEHH.

CuHyconIanbHbId IIEPEMEHHBIM TOK. Pe3ncrop, KOHAEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LIENM CHHYCOMJAIBHOTO NEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3oHaHC HaNpsKEHUN.

Wneanvupiii Tpanchopmarop. I[lpousBoactBo, mnepenaua M moTpedieHHUE
AIEKTPUYECKON SHEPTUH.

OKOJIOTUYECKHE PHUCKM MPH MPOU3BOIACTBE 3JieKTposHepruu. Kynerypa
MCIIOJIb30BaHUS AJIEKTPOIHEPTI U B IIOBCETHEBHOM KU3HMU.

TexHn4eckue yCTpOMCTBA M TEXHOJIOTMYECKHE ITPOLECCHI: AJIEKTPUUYECKUU
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, TMHUM JIEKTpOIepe1ay.

Hemoncmpauuu.

CB0oOOIHBIE 2JIEKTPOMArHUTHBIE KOJICOAHMUSI.

3aBUCHUMOCTH YaCTOTHI CBOOOHBIX KOJICOAHUI OT MHIYKTUBHOCTH U EMKOCTU
KOHTYpa.

OcuuiorpaMMbl AJIEKTPOMAarHUTHBIX KOJICOAHMIA.

['eHepaTop He3aTyXarOUIUX AIEKTPOMArHUTHBIX KOJICOaHUH.

Mopenb 3JIEKTPOMarHuTHOTO T€HEPATOpA.

BriHyXIeHHBIE CHHYCOUIATbHBIE KOJICOaHUSI.

Pe3ucrop, karymka MHIYKTUBHOCTA M KOHJIEHCATOpP B LIENH MEPEMEHHOTO
TOKaA.

Pe3onanc mnpu NOCIENOBATENBHOM COEAUHEHHHM PE3NUCTOPa, KaTyIIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

YCeTpoiicTBO 1 IPUHITUI IEUCTBUS TpaHchopmaTopa.



Monens TMHUM 2IEKTponepesadHn.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomoi, npaKmuKym.

Nzyuenue tpancdopmaropa.

HccnenoBanre MEPEMEHHOTO TOKA 4Yepe3 IMOCIEN0BATEIbHO COEAMHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabiroieHue 31eKTpOMarHiTHOTO pe30HaHCa.

HccnenoBanre paboThl MCTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMAZHUMHbLE 60JIHbL.

MexaHudeckue BOJHBI, YCJIOBHS HX pacnpoctpaHeHus. Ilonepeunble u
IPOJOJIbHBIE BOJHBL Ilepuon, CKOpPOCTh pacnpoCTpaHEHUss W JUIMHA BOJIHBI.
CBolCTBa MEXaHMYECKHX BOJH: OTPAKEHUE, NpPEIOMIIEHUE, MHTep(epeHIus U
nudpaxiys.

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

[ITymoBOE€ 3arpsi3HEHHUE OKPYKAIOLIEH CPEBI.

DNEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTanys BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoHMCTBAa  DJEKTPOMArHUTHBIX  BOJIH:  OTPAXKEHUE,  MPEJIOMIICHHUE,
noJIsipu3aLusl, MHTepPepeHus U audpakuus.

[IIxana 351€eKTpOMarHUTHBHIX BOJH. [I[puMeHeHre 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH CPEbI.

TexHUYecKue yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHUE: MY3bIKaJIbHbBIC
MHCTPYMEHTBHI, pajiap, paauonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBYU-neusp,
yIIbTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEJIULIUHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

Koneobiromeecs Te0 Kak KCTOYHUK 3BYKa.

3aBUCUMOCTD JUIMHBI BOJIHBI OT 4aCTOTHI KOJICOAHUH.

Habmroienue oTpakeHus U NpeioMIICHUsI MEXaHUUECKHUX BOJIH.

Hab6nronenue nntepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30OHAHC.

CBoiicTBa ynbTpa3ByKa U €ro NIpUMEHEHHE.

HabGntonenue cBsizu TpPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYIOU U
4acTOTOW KojeOaHui.

HccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpPaXCHUE,
npesioMJIeHUE, NoJaspu3anus, Audpakuus, UHTephepeHIIus.

Oo6HapyxeHue nHOPaKpPaCHOTO U YIATPa(PHOIETOBOrO U3TyUCHUI.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomot, PAKMUKYM.



N3yueHne napameTpoB 3BYKOBOM BOJIHBI.

N3yueHne pacipocTpaHEHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpssMOIMHENHOE pacpOCTpaHEHHE CBETA B OAHOPOAHOM cpexe. JIyu cBera.
ToYeyHbIN UCTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OoTpaxkeHus cBeTa. [locTpoeHue n3zoOpaxeHuit B
riockoM 3epkaie. Chepudeckue 3epkana.

[Ipenomienue cBeTa. 3aKOHBI NPEIOMIICHUS CBeTa. AOCOTIOTHBIN MOKA3aTeNb
npesnomieHus. OTHOCUTENbHBINA MOKa3aTesb npeaomiieHus. [10cTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHHWE JJIMH BOJIH NIPH NEPEXOJEC MOHOXPOMATHYECKOIO CBETA
4yepe3 rpaHully pas3zelia IByX ONTUYECKHUX CPeE.

Xon nmyueit B mpusme. [ucnepcus cBera. ClOXHBIA cocTaB 0€loro CBeTa.
IBerT.

[TonmHoe BHYTpeHHEe OTpakeHue. [IpenenbHblii yroa MmojJiHOro BHYTPEHHETO
OTpaXEHUS.

Cobupatonie u pacceuBaromve JuH3bl. ToHkass nwmH3a. DokycHoe
paccTossHUE U OINTHUYECKas CUiIa TOHKOM JIMH3BI. 3aBUCHMOCTb (POKYCHOTO
pPacCTOSIHUSL TOHKOW c(epruyecKkod JIMH3bI OT €€ T€OMETPUU U OTHOCUTEIBHOTO
ITOKA3aTeIs MIPETOMIICHHUS.

@opmysia TOHKOW JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JTMH30U.

Xox myda, MPOLIENIIEro JHWH3Y IOJ MPOU3BOJBHBIM YIJIOM K €€ IJIaBHOM
ontuueckod ocu. Iloctpoenne wH300paKEeHUH TOYKHM M OTpe3Ka MpsSMOM B
cOOMpAIOIUX U PACCEUBAIOIIMX JIMH3AX U UX CUCTEMAX.

Ontuueckue npudopsl. Paspemaromniast crnoco6HocTh. [1a3 kak onTuuyeckas
CUCTEMA.

[Ipenensl MPUMEHUMOCTH TEOMETPUUECKOW ONTHUKH.

BonnoBas ontuka. WuTtepdepenuusi cera. KorepeHTHblE MCTOYHHKH.
VYcnoBuss HaOMOIEHUS MAKCUMyMOB M MHHUMYMOB B HMHTEp(EpEHUNOHHOU
KapTUHE OT JBYX KOIEPEHTHBIX HCTOYHMKOB. IIpumMepbl KinaccMuecKux
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpaxuus cBeta. JudpakiumonHas peméTka. YcioBue HaOMOACHUS
IJIaBHBIX ~MAakCUMyMOB TIpH  MaJ€HUM MOHOXPOMAaTHYECKOro0 CBETa Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHUYEeCKHuEe YCTpPOMCTBA M TEXHOJIOIMYECKUE TMPOLECCHl: OYKH, JyIa,
NEPUCKOI, (oToanmapaT, MHUKPOCKON, MPOEKIHOHHBIA ammapaT, MPOCBETICHHUE
OINTHUKH, BOJIOKOHHASI ONTHKA, TU(PPAKIIMOHHAS pEHIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npesioMIIEHUs CBETA.

Hab6nrogenue nojaHoro BHyTpEHHEro oTpaxkeHus. Moienb CBeTOBOIA.

HccnenoBanre xXoAa CBETOBBIX IIYYKOB 4YEPE3 IJIOCKONAPAJUICIBHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB M300paKEHUI B TUH3AX.

Mopenu Mukpockomna, TeJecKona.

HaGmronenne nnrepdepeHiuu cpera.

HaOmronenre iBeTOB TOHKUX TUIEHOK.

Hab6nronenune nudpakium crera.

N3ydenne 1uppakimOHHON PEIIETKH.

Habmonenue nudpakiinoHHOTO CHEKTpa.

Hab6mronenue nucnepcuu cBera.

HabGnronenue nonasipu3aluuy CBETA.

[IpumeHeHune noJIApONA0B ISl U3YUEHHUSI MEXaHUUECKUX HAMPSKEHUN.

Yuenuueckuit skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

M3mepenune rnokasaTesist peJoMIICHHs CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pPAacCTOSIHUA OT BemlecTBa (Ha
NpUMEPE KUIKUX JIHH3).

N3mepenrie POKyCHOTO pacCTOSIHUS paCcCEUBAIOLIUX JIMH3.

[Tonyyenune n300paxeHusi B CHCTEME U3 IIOCKOTO 3€pKaJia U JIMH3BI.

[Tosryuenue n300pakxeHus B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TENECKOMUYECKUX CHCTEM.

Hab6mronenue audpakunu, nHTepdEepeHIUU 1 MOJISpU3aLUU CBETA.

W3y4yeHue noysipu3anyu cBeTa, OTPaXKEHHOIO OT OBEPXHOCTH IU3JIEKTPHUKA.

N3ydenne unTepdepeHIru Ja3epHOro N3TyUEHHs Ha JBYX IIETAX.

HaGmronenne nucnepcun.

HaOmronenue u ucciaegoBanue qu(ppakiinoOHHOTO CIIEKTpa.

N3mepeHnue IMHbI CBETOBOM BOJIHBI.

[TomydyeHue criekTpa M3Iy4YEHHUs CBETOJAMOAA MPHU MOMOIIU TU(PAKIIMOHHON
PELIETKMY.

Pa3znen 6. OcHOBBI clIeNMAJILHOM TEOPUN OTHOCUTEILHOCTH.

['paHvipl  TPUMEHMMOCTHM  KJacCcMyecko — MexaHuku.  [locTymarter
CHEeUaIbHOW TEOPHUH OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM — wHTepBal.  lIpeoOpazoBanus  Jlopenia.
YcnoBue npuuMHHOCTH. OTHOCHTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJICHUE
BPEMEHU U COKPAILEHUE JITTUHBI.

DHeprusi 1 UMIYJIbC PEIATUBUCTCKOMN YaCTHULIBI.

CBsi3b Macchl ¢ SHEPruel U UMIYJIbCOM PEISTUBUCTCKOW YaCTHUIIbI. JHEPTHS
MIOKOSI.



TexHruecKue yCTpoMcTBa M TEXHOJOTMYECKUE MPOLECCHI: CITyTHUKOBBIE
MPUEMHHKHU, YCKOPUTEIH 3aPSIKEHHBIX YACTHIL.

VYyeHndyeckui SKCIIepUMEHT, JIa0OpaTOpHbIE PAOOTHI, MTPAKTUKYM.

OnpeneneHue UMIYJIbCa U DSHEPrUU  PEISITABUCTCKUX  YacTull (1o
dboTorpadusiM TPEKOB 3apPSIKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBanToBasi pusuka.

Tema 1. Kopnyckynapno-6011060it oyanusm.

PaBHOBECHOE TeIIOBOE M3NTydeHHE (M3ITydeHHE aOCONIOTHO YEPHOTO Tena).
3akoH cMmemieHus Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUSA U UMITYJIbC (POTOHA.

dorordpdext. Onpitel A. I'. CroneroBa. 3akonsl poTrodpdekra. YpaBHeHHE
OunmTerHa 11a Gorodddexra. «KpacHas rpanuia» dhotodaddexra.

JaBnenne cBeta (B YACTHOCTH, JaBJEHHE CBeTa Ha aOCOJIOTHO
MOTJIOMIAONIYI0 M a0COJIIOTHO OTpaxarolnyto mnoBepxHocTh). OmnbiTer I1. H.
JleGenena.

BousiHoBBIE cBOMCTBaA yacTull. BosHbl ae bpouns. JlnuHa BoaHb! e bpoitis u
pasMmepbl  00JlacTH  JIOKaNIM3allMW  JBIDKYIIEWcs dvacTtuilbl. KopmyckynspHo-
BOJIHOBOM Jyanu3M. /{udpakius 351eKTpoHOB Ha KpUCTAILIaX.

Cneunduka usmepenuii B Mukpomupe. COOTHOLIEHUSI HEONPEIETEHHOCTEN
['eitzenbepra.

TexHuyeckne yCTpOMCTBA M TEXHOJOTUYECKUE IPOLECCHI: CIEKTPOMETP,
doTo3nEMEHT, (OTONATUMK, TYHHEIBHBII MHKPOCKOII, COJHEYHass OaTapes,
CBETOJUOI.

Jemoncmpayuu.

®doTo3dQdeKT HAa YyCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHENTHETO (hoTodddekra.

HccnenoBanrie  3aBUCUMOCTH  CONPOTHUBIICHUSI  TMOJYNPOBOJHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauog.

Conneunas 6aTapes.

Yuenuueckuit sxcnepumenm, nadvopamopusvie pabomoi, npaKmuKym.

HccnenoBanue Gporope3ucropa.

N3mepenune nocrosiaHo# [limanka Ha ocHOBe uccnenoBanus pororddekra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA YEPE3 CBETOAMO]] OT HAIIPSKEHUS.

Tema 2. Quzuxa amoma.

OnbITI MO MCCIENOBAHUIO CTpOoeHUs artoma. [limanerapHas Mojenb aToma
Pezepdopaa.

[Toctynater bopa. M3nyuenue u noromieHrue GOTOHOB NPH MEPEXOJIe aTOMa
C OJIHOTO YPOBHSI DHEPTUU HA IPYTrOM.



Buapl ciektpoB. CIEKTp YpOBHEN SJHEPTUH ATOMA BOJOPO/A.

CnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue ceta. Jlazep.

TexHuyeckne ycTponucTBa U TEXHOJOTMYECKUE MPOLECCHI: CIIEKTPAIbHBIMI
aHanu3 (CIEeKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

HaGronenue TnHeHyaThIX CIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTUL.

Omnpenenenue AJIMHBI BOJIHBI JIA3EPHOTO U3IIYYECHHUS.

Yuenuueckuii sxcnepumenm, nabopamopnule padbomot, NPAKMUKYM.

HaGmroienne TMHeM4aToro cuekTpa.

HccnenoBanre CHEKTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocrosiHHoi Punbepra.

Tema 3. Qusuka amomnozo A0pa u I1eMEHMAPHHIX YACHUY,

Hyxnonnas mozaens siapa [eiizenbepra—lBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30TomnsL.

PagnoaktuBHOCTh. Ajbda-pacnaa. OJEKTPOHHBIM M MO3UTPOHHBIA Oera-
pacman. ['amma-n3nydyeHue.

3aKOH pPaguOaKTHUBHOTO pacnaja. PaauoakTHBHBIE H30TOIBI B IPUPOJIE.
CBONCTBa MOHM3UPYIOLIETO0 M3Iy4eHUs. BiMsHME paguOakTHBHOCTHM HA JKHUBBIC
opranu3mbl. EcrecTBeHHbIN (poH n3nydenus. Jlosumerpusi.

DHeprus CBA3M HYKJIOHOB B sifpe. AnepHbie cuibl. [ledekT Maccsl sapa.

Anepublie peakuuu. [lenenue u cunres saep. SAnepueie peaktopsl. [Ipobremsl
YIOPABJISIEMOTO TEPMOSIEPHOTO CHHTE3a. OJKOJIOTMYECKHE aCHEKThl PAa3BUTHS
AIEPHON IHEPIETUKMU.

Meronel  perucTpauid M HCCIENOBAHUS  DJJIEMEHTAPHBIX  YACTHL.

OyHIaMEHTAIbHbIE B3aUMOJICUCTBUS. bapuoHbI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangapTHOM Moaenu. KBapKk-TirooHHas MOJEIb aApOHOB.

@uzuka 3a npexaenamu CrangapTHol Moaenu. TéMHas maTepuss U TEMHas
DHEPIusl.

EnuHcTBO U3nyeckoi KapTUHBI MUpA.

TexHuyeckue yCTpoMCTBA U TEXHOJOTHYECKHE MTPOLIECCHI: TO3UMETP, Kamepa
Bunbcona, saepHbIi  peakTop, TEPMOSACPHBIM peakTop, aroMHas OomoOa,
MarHUTHO-PE30HAHCHAsI TOMOTrpadusl.

Yuenuueckuit sxcnepumenm, nadvopamopnsie pabomoi, npaKmuKym.

HccnenoBanrie TpeKoB 4acTHIL (M0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO (JOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriomieHus 0eTa-4yacTHIl aTFOMUHUEM.

Pa3znen 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3UKH.



Otansl pa3BUTHUS acTpoHoMuu. [IpukinagHOe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (HU3UKH 11 OOBSICHEHUS TPHUPOIBI
KOCMHUYECKHX 00BEKTOB.

Metonel acCTpOHOMHYECKHX HccienoBaHui. COBPEMEHHBIE ONTHUYECKUE
TEJIECKOIIbI, PaJIMOTEIECKOIbI, BHEATMOC(EpHAst aCTPOHOMHUSI.

Bun 3Bé3gHoro Heba. Co3Be3nusi, sipkue 3BE3/bI, IUIAHETHI, UX BHUAMMOE
JBH>KCHUE.

ConneuHas cucrema.

Connue. ConHeyHass akTUBHOCTh. Mctounuwk sHeprun CojiHIA U 3BE3L.

3BE3/1bI, X OCHOBHBIE XapaKTePUCTUKU. [[narpamMmmMma «CreKTpaibHBIN Kilacc —
CBETHMOCTBY». 3BE3MBI TJIaBHOW MOCIIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOM IMOCIEAOBATEIbHOCTU. BHyTpeHHEe cTpoeHue
3BE31. COBpEMEHHBIC MPEACTABICHUS O MPOUCXOXKACHUU U 3Boonuu CoJHIa U
3BE31. DTanbl )KU3HU 3BE3.

Mneunsit 1lyte — Hama ['anaktuka. [lonoxxenume m aBmwxkenne ConHUa B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbl. UEpHBIE ABIPHI B sSiApax
TaJIaKTHUK.

Bcenennas. Pacuiupenue Beenennoit. 3akon Xa0606sa. Pazoeranue ramakTuk.
Teopus bonpioro B3peiBa. PeMkToBOE H3TydeHUE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnbie mpo6iemMbl aCTPOHOMUMU.

Yuenuueckue naonwoenus.

HaGmronenus: 3BE3nHOr0 HebOa HEBOOPYKEHHBIM TJIA30M C HMCIOJIb30BAHUEM
KOMIBIOTEPHBIX MPUIIOKEHUHN ISl OMIPEACIICHUS TOJ0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3aus (CeBepHOro mnoyymapusi U SipKue
3BE3/BI.

HaGmronenuss B Tenmeckomn JlyHbI, TJIaHET, TYMaHHOCTEH W 3BE3THBIX
CKOIICHUU.

Du3nYecKuil NPaAKTUKYM.

CniocoObl u3MepeHust PU3NYECKUX BEIWYUH C MCIOJIb30BAHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEIBHBIE TIOTPEIIHOCTA U3MEPEHUN (PU3NUECKUX BEITUYMH.
OueHka rpanuil OrperHOCTEH.

[IpoBeneHne KOCBEHHBIX UW3MEPEHHMM, MCCIEIOBAaHWWA  3aBUCHUMOCTEU
bu3MYecKuX BETWYWH, MPOBEpKa MPEAJIOKEHHBIX THUIOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  paszjeliax «YUYEHUYECKHH  SKCIEPUMEHT,
nabopaTtopHbIe pabOThI, MPAKTUKYM).

Oo6o0marouiee NOBTOPEHUE.



O0o001eHNEe U cucTEMaTU3aLUs COIEPKAHUS pa3lieloB Kypca «MexaHuKay,
«MonekynspHas pu3uKa U TEpMOAMHAMUKA», «DJIEeKTpouHaMuka», «Konebanus
U BOJHBD, «OCHOBBI CIIEIMAJIBHOM TEOPUH OTHOCUTEIBHOCTH», «KBaHTOBas
buznka», «dMEeMEHTHl aCTPOHOMUU U aCTPOPHUIUKIY.

Ponp ¢usnku uW acTpOHOMHUHM B OIKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBbHON M ATUYECKOM cepax AesITeIbHOCTH YEJI0BEKA, POJIb U MECTO (PU3UKU
Y aCTPOHOMMH B COBPEMEHHOM HAYyYHOW KapTHHE MUpPa, 3HAYCHHE OIMUCATENBHOM,
CHUCTEeMATHU3HUPYIOMIEeH, OOBSICHUTEIBHOW WM  NPOTHOCTHYECKOW  (PYHKIIMIA
buznyeckoit Teopun, posb GU3NIECKON Teopuu B GOPMUPOBAHUN MPEACTABICHUIN
0 Qu3uUecKor KapTUHE MHUpPA, MECTO (PU3UUECKON KapTUHBI MHpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUNA O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H.

N3yyenne kypca Qusuku yriyon€HHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCS C YUETOM COJEPIKATEIBHBIX MEXIPEIMETHBIX CBSI3€l ¢ KypcaMu
MaTeMaTHKH, OMOJIOTUHU, XUMUH, T€OTpaQUU U TEXHOJIOTHUH.

Mesicnpeomemmnvie nOHAmMUA, C6A3AHHbBIE C UFYUEHUEM MEM 0006 HAYUHO20
no3HanuA: SIBICHUE, HAY4YHbIH (haKT, TUIIOTE3a, (QU3MYecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, HKCIEPUMEHT, MOJECIUPOBAHHUE, MOJEIb, H3MEpPEHHUE,
HOTPEIIHOCTH U3MEPEHU, N3MEPUTENIbHBIE TPUOOPHI, IU(PPOBast 1abopaTopusl.

Mamemamuka: penieHUE CHUCTEMBl ypaBHEHUH. TpuUroHOMETpUYECKUE
(GYHKIUHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJIE€CTBO. BEKTOPBI M WX IMPOEKIMU HAa OCH KOOPJMHAT, CIOKEHHUE BEKTOPOB.
[IpousBoaHbie 3neMeHTapHbIX (yHKUMHA. [Ipu3Hakum MogoOus TpPeyroJbHUKOB,
ompeesieHne IoNaau ToCKuX Guryp u oobEmMa Ter.

Buonozua: >nextpuueckue SBICHHUS B JKMBOM MpHpoje, KojebaTeiabHbIE
JNBIWKEHUS B JKMBOM TNPHUPOJAE, OSKOJOTMYECKHE PHUCKHM NPU MPOU3BOJCTBE
NIEKTPOSHEPTUH,  JIEKTPOMATHUTHOE  3arpsA3HEHUE  OKpPYXKarolled  Cpensl,
yIbTPa3BYyKOBasi JIMArHOCTUKAa B MEIMIIMHE, ONTHYECKHE SBJICHHUS B >KUBOU
pUpoJe.

Xumua: CTpOEHUE aTOMOB U MOJIEKYJI, KpPUCTAJUIMYECKasi CTPYKTYpa TBEPABIX
TeJN, MEXaHU3Mbl O00pa30BaHUsl KPUCTAUIMUECKOM pEIETKH, CHEKTPaJIbHbIN
aHaJIN3.

T'eozpaghua: wmarnuTHple T1TONIOCA 3€MIIM, 3aJ€KH MAarHUTHBIX pYA,
boToCchEMKA 3¢MHOM MOBEPXHOCTH, cericMorpad.

Texnonocun: TpUMEHEHUE TMOCTOSHHBIX MAarHUTOB, JJIEKTPOMArHUTOB,
ANEKTpOoJBUTraTENb SIKOOM, TeHepaTop MEPEeMEHHOr0 TOKAa, MHIYKIMOHHAs Ieub,
JIMHUM 3JIEKTpoNEpeiay, 3JEKTPOJABUTATENb, pajaap, PaaHuONPUEMHUK, TEIEBU30D,
aHnTeHHa, Tenedon, CBY-neub, yapTpa3ByKoBas TUArHOCTHKA B TEXHUKE,



HpOCKLIPIOHHBIﬁ arrapar, BOJIOKOHHAsA OIITHKA, COJITHCYHAs 6aTape$1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, SAACPHas SHEPICTUKA N SKOJIOTMICCKHNEC aCIICKThI e€ pas3sBUTHA.



I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEBI I10 ®U3UKE
HA VYPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBLIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATDBI

JInYHOCTHBIE pe3yJbTaThbl OCBOEHUS YydeOHOro mnpeamera «DuU3HKa»
JOJKHBI OTPakaTh TOTOBHOCTh M CITOCOOHOCTh O0OYYAOIIUXCSI PYKOBOJCTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIMEH JTUYHOCTH, CUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHHX  YOEXICHWH, COOTBETCTBYIOIIMX
TPaJMLIMOHHBIM LIEHHOCTSM POCCHUHCKOrO OOLIECTBA, PACIIMPEHUE >KU3HEHHOTO
ONBITA U ONBITA AEATEIBHOCTH B IIPOLIECCE PEAIM3ALNM OCHOBHBIX HANPABICHUN
BOCIIUTATENIBHON IESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOT0 BOCIMTAHUA:

e Cc(OpMUPOBAHHOCTh TPAXKAAHCKOM  TO3UIMU  OOydHaromerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCHICKOT0O OOIIECTBA;

e TMPUHATHE TPAJAUIIMOHHBIX OOIIEYETIOBEYECKUX T'yMaHUCTUUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO ACATEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
oOIIecTBa, Y4YacTBOBaTb B CaMOYINpaBlIeHHUH B 00pa3oBaTesbHON
OpraHu3aluy;

e YMEHHME B3aMMOJEWCTBOBATH C  COLMAIBHBIMM  HWHCTUTyTaMU B
COOTBETCTBHH C UX QYHKIUSIMHU 1 HA3HAYCHUEM;

e TOTOBHOCTb K TYMAaHUTAPHOW U BOJOHTEPCKOM AEATEIbHOCTH.

NATPHUOTHYECKOr0 BOCIIUTAHUS:

e chOpPMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJICHTUYHOCTH,
NaTPpUOTU3MA;

e IICHHOCTHOE OTHOUIEHHWE K TOCYJApPCTBEHHBIM CHMBOJIAM, JTOCTHUKEHHUSIM
POCCUICKUX YUEHBIX B 00J1acTU (PU3UKK U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO MOBEICHHUS;

e CIOCOOHOCTBH OIEHWBATH CUTYAlUIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B IESTEIIBHOCTH YYEHOTO;

e OCO3HAHHUE JIMYHOTO BKJIAJIa B TOCTPOEHUE YCTOMYMBOTO OYIyILETO.

ICTETHYECKOI0 BOCIIMTAHUA:

e DOCTETHYECKOE OTHOLIEHWE K MHUPY, BKIIOYAsl JCTETUKY HAYYHOI'O

TBOPYECTBA, MPUCYLIETO PUZNIECKON HayKe.
TPYAOBOI'0 BOCIIMTAHUA:



MHTEpEC K pa3indHbIM chepaM MpopecCHOHAIBHON AESTENbHOCTU, B TOM
YUCJI€ CBSI3aHHBIM C (U3UKOM W TEXHUKOW, YyMEHUE COBEpIIATh
OCO3HAHHBINA BRIOOP Oymaymiel mpodeccun U peann30BbIBaTh COOCTBEHHBIC
YKU3HEHHbIC TIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30BaHUIO B
00JacTH (PU3HUKHU Ha MPOTSKEHUU BCEH KU3HU.

IKOJOTHYECCKOT0 BOCIIMTAHNA

c(OpMUPOBAHHOCTh JKOJOTHYECKON KYJIbTYpPbI, OCO3HAHUE TII00aIBHOTO
XapakTepa 3KOJOTHYECKUX MPOoOIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE ICMCTBUM B OKPYKAIOIIEH CpeJie Ha
OCHOBE 3HAHUS 1[eJIeH YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA;

pacUIMpEeHHE OMbITa IEATEILHOCTH KOJIOTMUYECKONM HAMPaBIEHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUH 10 (PU3HUKE.

HEHHOCTH HAYYHOI'O IIO3HAHMUA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHMS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTUS (PU3NUECCKON HAYKH;

OCO3HAHUE IICHHOCTH HAy4YHOM JE€SATEIbHOCTH, FOTOBHOCTH B IPOIIECCE
HM3yYeHHUs] (PU3HKHA OCYIIECTBIISITh MPOCKTHYIO M HCCIEI0BATEIBCKYIO
NEATEIIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS
Bba3oBble Jlornyeckue 1elicTBUA:

CaMOCTOATENBbHO  (OpMYyNIHpOBaTH M aAKTyaJlM3UpoOBaTh MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPEAENATh UENU AECATEIBHOCTH, 3a1aBaTh MAPAMETPbl U KPUTEPUU UX
JNOCTUKEHUS,

BBIBJISITh 3aKOHOMEPHOCTM W TNPOTHUBOPEYUS B PACCMATPUBAEMBIX
(bU3NYECKUX SIBICHUSIX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMbI C YIETOM aHAIN3a UMEIOIITUXCSI
MaTE€pPUaAJIbHBIX U HEMAaTEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBl B JEATEIIBHOCTb, OLIEHWBATh COOTBETCTBUE
pe3yJIbTaTOB LIENSIM, OLIEHUBATH PUCKHU MOCIEACTBAN IEATENBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pabOTy B  YCJIOBHUSIX peajbHOrO,
BUPTYAJILHOTO U KOMOMHUPOBAaHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBINIJICHUE MPU PEIICHUH KU3HEHHBIX TIPOOJIEM.

Bba3oBnle uccienoBarejabcKue 1eiCTBUA:

BJIa/IETh HAYYHON TEPMHUHOJIOTHEH, KIFOUYEBBIMH MOHSATUSIMHU U METOJaMHU
(bu3nYecKoil HayKu;



BIAJCTh  HAaBBIKAMHU  Y4COHO-HMCCIEAOBATCIIbCKOM W TPOSKTHOU
NEATeTLHOCTH B 00JacTH (DUBHKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY TIOMCKY METOJOB peIIeHUus 3aaad (PU3UIECKOTO
coJiep KaHusl, MIPUMECHECHHIO Pa3IMYHbIX METOOB ITO3HAHUS;

BIAJCTh BHUAAMH JCATCIBHOCTH TIO TIOJYYCHHIO HOBOTO 3HAHUA, €r0
WHTEPIPETALNH, Pe0OPa30BAHMIO U MPUMCHECHHIO B Pa3JIMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TIPH CO3JIaHMH YYCOHBIX IMPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBIIATh TIPUYWHHO-CJICICTBCHHBIC CBSI3M W aKTyaJIM3UpPOBATH 3ajady,
BBIIBUTATh THUINOTE3y ©€ peIIeHUs, HaXOAUTh AapTyMEHTHl A
JIOKa3aTelIbCTBA CBOMX YTBEP)KJICHHM, 3a/JaBaTh IMapaMEeTPbl U KPUTCPUU
peIICHUS;

aHANMM3UPOBATh TIOJYYCHHBIC B XOJE pCIICHUS 3aJadd PE3yNbTaThl,
KPUTUYECKH OLICHUBATh UX JOCTOBEPHOCThH, IMPOTHO3UPOBATh N3MCHCHHE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (OPMYJIHUPOBATh COOCTBEHHBIC 3aJlaud B 00pa30BaTEIIbHOM
NESATEIIbBHOCTH, B TOM YHCJIe TIPU U3YUECHUU (PUBHKU;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHBATh IPUOOPETEHHBIN OTIBIT;
YMETh TICPCHOCUTh 3HAHWS MO (U3UKE B TMPAKTUYECKYIO 00JIaCTh
JKU3HEEITEILHOCTH;

yMETb HHTETPHUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;
BBIJIBUTaTh HOBBIC UJICH, IIPEIaraTh OPUTHHAIbHBIE TTOIXObI U PEIICHNS,;
CTaBUTb IPOOJIEMBI 1 3a71a4H, TOTYCKAIOTUE aTbTEPHATUBHBIC PEIICHU.

Padora c undgopmanmeii:

BJa/IeTh HaBBIKAMU IMOJIy4eHUs HH(OpManMU (PU3NUECKOTO COACpKAHMS
U3 HWCTOYHUKOB Pa3HbIX THIIOB, CAMOCTOSITEJIBHO OCYILECTBISATH ITOUCK,
aHalM3, CUCTEMATH3alMI0 W HMHTEPIpEeTaluio UHGOpPMAIMU Pa3InyHbIX
BUJIOB U ()OPM MPEACTABICHUS;

OLIEHUBATh JI0CTOBEPHOCTh MH(OPMaLIUY;

UCIIOJIb30BaTh CpEACTBa MH(POPMAIMOHHBIX U KOMMYHHUKalMOHHBIX
TEXHOJIOTMA B  PEIICHHMM KOTHUTHBHBIX, KOMMYHUKATHBHBIX U
OpraHU3allMOHHBIX 3aJay C CcoOOJoJIeHnEM TpeOOBaHU HSPrOHOMMKH,
TEXHUKU O€30MacHOCTH, TUTHEHBI, PECypcocOEpeKeHUs, NPABOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJAEP)KAaHUSA B Pa3iIMyYHBIX (hopMaTax ¢
yu4€TOM Ha3HayeHUs WHGOpPMALMKM M LEJIeBOW ayJuTOpUH, BbIOHUpas
ONTUMAJIbHYIO (POpMY MpeACTaBICHUS U BU3yAIU3aALUU.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHUA:



OCYILECTBIATh OOUIEHHME Ha Yypokax (U3UKM M BO BHEYPOUHOU
NEeATEIbHOCTH;

pacrno3HaBaTh IPEANOCHUIKA KOH(IMKTHBIX CUTyallUd M CMSAr4ath
KOH(JIMKTHI;

pPa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOUYKY 3PEHHS C UCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh M  HCIOJIb30BAaTh  NPEUMYILECTBAa  KOMAaHAHOM U
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATHUKYy U METOJbl COBMECTHBIX ACHCTBHUM C yd4éTOM 0OLIUX
WHTEPECOB M BO3MOYKHOCTEN KayKJOr0 YjeHa KOJUIEKTHBA;

OPUHUMATh LEIM COBMECTHOM JIE€ATEbHOCTH, OpPraHU30BbIBaTh U
KOOPAMHUPOBATh JEHCTBUS MO €€ JOCTUKEHHIO: COCTaBJAThH IIJIaH
NEHCTBUM, pacpeaeNsaTh poyid ¢ y46TOM MHEHUI yYaCTHUKOB, OOCYKIaTh
pe3yabTaThl COBMECTHOM PabOTHI;

OLICHMBATh Kauye€CTBO CBOETO BKJIAJa M KAXKJIOTO YYaCTHHKAa KOMAaHIbl B
o0 pe3yabTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npemjlaraTb HOBBIE INPOEKTHI, OLEHUWBATh HJEU C IO3MIMH HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEJICHUE B Pa3IUYHBIX
CUTyallUsIX,  HPOSBISATH  TBOPYECTBO M BOOOpakeHHE,  OBITh
UHUIMATUBHBIM.

PeryasiTuBHbIe YyHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYLIECTBIATH IO3HABAaTEIbHYIO JEATEIBHOCTh B
oOnmacTi (U3UKK W aCTPOHOMHUH, BBISBISATH MPOOJIEMBbI, CTaBUTh U
(bopMyIMpoBaTH COOCTBEHHBIE 3a4a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PELIEHUsI PACUETHBIX U KAaUE€CTBEHHBIX
3aJa4, TUIaH BBIMOJIHEHUS MPAKTUYECKOH paboThl ¢ y4ETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOUYTCHUH;

JIaBaTh OIICHKY HOBBIM CUTYAaIUsIM;

paclMpsTh paMKd ~ y4eOHOro mpeamMera Ha  OCHOBE  JIMYHBIX
MIPEANIOYTCHUM;

JeJaTh OCO3HAHHBIA BBIOOpP, apPryMEHTHPOBATh e€ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILICHUE;

OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U TPOSBICHUIO SPYIUIMU B 00JACTH
(GU3UKK, TOCTOSHHO TOBBIIATH CBOM 0Opa30BaTENbHBIM M KYJIbTYpPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIUOHAJIbHbIN HHTEJLJIEKT:



JIaBaTh OIIEHKY HOBBIM CUTYaIlMsIM, BHOCUTh KOPPEKTUBBI B JEATCIHHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BJIaJICTh HaBBIKAMHM  [IO03HABATEIBHOM peQIEKCHMH KaK OCO3HaHUS
COBEPILIAEMBIX JICCTBUI M MBICIUTEIIBHBIX MPOLIECCOB, UX PE3YIbTATOB U
OCHOBAHHUII;

UCIIOJB30BaTh MNPUEMBI peduieKCUM JIS OLICHKH CHUTyallud, BbIOOpa
BEPHOTO PEILICHUS;

YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEHICHUS MO MX
CHMKEHMIO;

MIPUHUMATh MOTHUBBI M apryMEHThl JAPYTMX [PHU aHAJIU3E€ PE3YyJbTaTOB
JIESITCIbHOCTH;

MPUHUMATH ce0sl, TOHNMAas CBOU HEJIOCTATKU U JOCTOUHCTBA;

MPUHUMATh MOTHUBBI M ApryMEHThl JAPYTMX MPHU aHAJIW3E€ PE3YyJbTaTOB
JIESITCIbHOCTH;

MIPU3HABaTh CBOE MPABO U MPABO JIPYTUX HA OIITHOKHU.

B mporecce AOCTMXKEHUS JTMYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOrPaMMBI IO
bu3uKe I YPOBHS CpeaHEro oOIIero oOpa3oBaHHs Y OOyYarOIIUXCS

COBEPIIICHCTBYETCS OMOITMOHATEHBIN HUHTEJUICKT, TIPEAOIar afOIIHA
c(hOpMUPOBAHHOCTH:
e CAMOCO3HAHMS,  BKIIOYAIONIETO  CIOCOOHOCTh  TOHHMMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HAIPABJICHUS Pa3BUTHS COOCTBEHHOU
AMOILIMOHAIIBHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHNS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEACHUE, CIMOCOOHOCTh aJalnTHPOBAThCS K
HYMOLIMOHAJIBHBIM M3MEHEHUSIM U MPOSBIATH TMOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMU, BKJIIFOYAIOIIEH CTPEMIICHUE K JOCTHUKEHUIO LIEIIH
U yCIliexy, ONTUMU3M, UTHUIIUATUBHOCTh, YMEHHE JIEMCTBOBATH, UCXOMS U3
CBOMX BO3MOKHOCTEH;

SMIATHM, BKJIIOYAIOMIEH CIOCOOHOCTh IOHUMAaTh AMOLMOHAIBHOE
COCTOSIHUE JpPYIMX, YUYWUTHIBaTb €ro IMpPU OCYUIECTBICHUU OOUICHUS,
CIIOCOOHOCTB K COYYBCTBHUIO M CONEPEKUBAHUIO;

COLIMAJbHBIX  HABBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTh  BBICTpaUBAaTh
OTHOILIEHUSI C JAPYTUMHU JIIOJIbMHU, 3a00THTHCS, MPOSBISATH HHTEpEC U
paspeniaTh KOH(QIUKTHI.

[TPEMETHBIE PE3VYJIbTATHI



K xonny oOydenusi B 10 knacce npenMeTHble pe3yibTaThl Ha YriIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh C(POPMUPOBAHHOCTH y 00YUAIOIIUXCS YMEHUI:

NOHMMAaTh POJb (PUIMKK B  HKOHOMUYECKOM, TEXHOJIOIMYECKOM,
HKOJIOTUYECKOM, COLMAIbHOM M 3TUYECKOM cdepax JIesATeNbHOCTH
YEJIOBEKa, POJIb U MECTO (PU3UKH B COBPEMEHHOM HAYYHOU KapTUHE MUPA,
3HAYEHHUE OIHMCATEJIbHON, CHUCTEMATU3UPYIOLIEH, OOBSCHUTEIBHOU U
IPOrHOCTUYECKONM  (QYHKIUN  (QU3NYECKOM TEOopuM — MEXaHMKH,
MOJIEKYJISIPHOM (PU3UKU M TEPMOJMHAMUKHU, pOJib (DPU3HUECKON TEOpPHU B
(opMUPOBAHNH NIPEICTABICHUN O (PU3NUECKON KapTHHE MUDA;

pa3iauuaTh YCJIOBHS MNPUMEHMMOCTH Mojeneld ¢Gu3ndecKux Tel U
IPOLIECCOB (SIBICHUI): HHEpIHalbHAs CHUCTeMa OTcuéra, aOCOJIOTHO
TBEPAOE TEJIO, MAaTEpPUAIbHASI TOYKA, PAaBHOYCKOPEHHOE JIBH)KCHMUE,
cBOOO/IHOE majeHue, alCONIIOTHO yrpyras jaeopmanus, aOCOJIIOTHO
yOpyroe u abCoIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOAEIIH rasa, )KUJIKOCTH
U TBEPAOro (KpUCTAIUIMYECKOI0) Teja, UACATbHBIN ra3, TOUEUHbIN 3aps/,
OJTHOPOJHOE JJIEKTPUUECKOE TIOJIE;

pasnuyath YCIOBUA (TCpaHMLbI, O0JAcTH) MPUMEHUMOCTH (PUINUECKUX
3aKOHOB, MMOHMMAaTh BCEOOHIMM XapakTep (pyHIaMEHTAJIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTH UCTOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh W OOBSICHATH MEXAaHWYECKHUE TMPOLECChl M SIBICHUA,
UCIIOJIb3YSl OCHOBHBIE MTOJIOKEHUS M 3aKOHBI MEXaHUKHU (OTHOCUTEIBLHOCTD
MEXaHUYECKOTO JBIKEHHUS, (HOpMYJIbl KHHEMAaTUKU PaBHOYCKOPEHHOTO
NBUKEHMsSI, NpeoOpa3oBaHus ['anmunest uiss CKOPOCTHM M IEepeMelleHus,
3akOHbl HpIOTOHA, TIPUHIMII OTHOCUTENBLHOCTH [anmunes, 3akoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUs UMITYJIbCA U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C U3MEHEHHMEM MEXaHWYECKOW SHEpruu,
yCIOBUSL paBHOBECHUs TBEPJOro Tena), MpPU H3TOM  HUCIOJIb30BaTh
MaTeMaTH4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUSA
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBaHuii ["anumnes, BTOporo
U TPEThErO 3aKOHOB HBIOTOHA, 3aKOHOB COXPAHEHUS UMITyJIbCa H
MEXaHUYECKON IHEPTUM, 3aKOHA BCEMUPHOI'O TATOTEHUS,

aHaJIM3UPOBAaTh U OOBACHATH TEIUJIOBBIE MPOILECCH] U SIBJICHUS, UCIObB3YS
ocHoBHble mojoxkeHuss MKT wu 3akoHbl MosekynsipHOM (uU3MKH U
TEPMOJUHAMHMKN (CBSI3b JIABJICHHMS HWJEANBHOTO Tra3a CcoO CpelHen
KUHETUYECKOW JHEPruer TEIUIOBOTO JIBMKECHHUS W KOHLEHTPAUUEW €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphl BEIIECTBA CO CPEIHEW KUHETUYECKOU
DHEPIrUeH TEIJIOBOTO JABHKEHMS €r0 YacCTHIl, CBA3b JABJIICHUS HUIEAIBHOIO
raza C KOHLEHTPAaHMEW MOJIEKYJl M €ro TeMIepaTypod, YypaBHEHHE
MenaeneeBa—Kianeiipona, nepBblid 3aKOH TEPMOJIMHAMUKHU, 3aKOH



COXpaHEHUs! SHEPTUU B TEIUIOBBIX MPOIECCaxX), MPU 3TOM HMCIOJb30BaTh
MaTEMaTHYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBATh yCIOBUS
IIPUMEHMMOCTH ypaBHeHUs1 MennaeneeBa—KianepoHa;

aHAIM3UPOBaTh U OOBACHATH DIIEKTPUUECKHE SIBIICHUS, HCIONb3Ys
OCHOBHBIE TOJIOKEHUSI U 3aKOHBI AJEKTPOJAUHAMHUKHU (3aKOH COXPAHECHMS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
ANEKTPOCTATUYECKOTO TIOJISI, MPUHIMI CYNEPNO3ULIUNA SIECKTPUUECKUX
MOJIEW, MPHU ATOM YKa3biBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyioHa, a
TaKKe MPaKTUUYECKU Ba)KHbIC COOTHOIICHUS: 3aKOHbI OMa sl ydacTka
ey WU Ul 3aMKHYTOM JJIEKTPUYECKOM lenu, 3akoH Jlxoyns—JIeHua,
npasuia Kupxroda, 3akonsl dapajes s 351eKTpoIn3a);

OMUCHIBATh (PU3MUECKHE MPOLECCHl U SIBICHUS, HUCIOIb3Yys BEJIUYHUHBI:
MEPEMENICHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC T€JIa U CUCTEMBI TN, CUIIA,
MOMEHT CWJIbl, JaBJCHUE, IMOTEHUUAIbHAS JHEPTHs, KHUHETHYECKas
DHEPrusi, MEXaHW4YecKasi SHEprus, padoTa CHUJIbI, LIEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIA TSKECTH, CHJIa YIPYTrOCTH, CHIIA TPEHHS, MOIIHOCTD,
DHEPrus B3aUMOJCHCTBUA Teia ¢ 3emiéd BOMM3M €€ IMOBEPXHOCTH,
sHEprusi ynpyroi gedopManuu TPYXKUHBI, KOJHUYECTBO TEIUIOTHI,
aOcoJlIoTHas TemmepaTypa Tejia, paboTa B TEPMOJIWHAMHUKE, BHYTPECHHSS
OHEPrus WACAIBHOIO OJHOATOMHOIO Ta3a, paboTa HJeaJbHOTO rasa,
OTHOCHUTENbHAsI BIAXHOCTh Bo3ayxa, KIIJI wuaeanbHOro TEIIOBOTO
JIBUTATEIISA; AJIEKTPUUYECKOE TOJI€, HAMPSKEHHOCTh AJIEKTPUUYECKOTO MO,
HaNpsDKEHHOCTh  TOJII TOYEYHOTO 3aps/ia WIM 3apshKeHHOTO IIapa B
BAKYyyM€ W B JHMIJICKTPUKE, MOTCHIUAI 3JIEKTPOCTATUUECKOTO IMOJI,
pa3HOCTh  MOTEHIMATOB, JJEKTPOABWXKYyIIas CWia, CHUJIa  TOKa,
HalpspKeHWE, MOUIHOCTh TOKa, »JJEKTpUuYecKkas EMKOCTh ILIOCKOTrO
KOHJEHCATOpAa, COIMPOTUBIIEHHWE YYacCTKa ILENHU C IMOCIEI0BATEIbHBIM H
MapaJJICTbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS AIEKTPUUECKOTO OIS
KOHJIEHCATOPA;

OOBSCHATH  OCOOCHHOCTH  MpOTEKaHuss  (U3HYECKUX  SIBJICHUIL:
MEXaHMYECKOE JIBMKEHUE, TEIUIOBOE JBM)KCHHE YacTHUI[ BEIECTBa,
TEIJIOBOE paBHOBEcHEe, OPOYHOBCKOE NBWXeHUE, nuddy3us, ucrnapeHue,
KUIICHUE U KOHJICHCALMS, IUIABJICHUE U KPUCTAIUIA3ALINS, HAIPABICHHOCTh
TeIIonepeaayu, dIEKTpU3alrs TeJl, SKBUMOTEHIIMAIbHOCTh MTOBEPXHOCTH
3apsHKEHHOTO MTPOBOIHUKA;

MIPOBOJIUTH UCCIICOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
Jpyrol C  HCMHOJb30BAHUEM  TMPSIMBIX  U3MEPEHUH, TMpPU  ITOM
KOHCTPYHUPOBATh YCTAHOBKY, (UKCHPOBATh pe3yJbTaThl MOJYyUYCHHOU
3aBUCUMOCTH (DU3UYECKUX BEJIMYUH B BHUJE TPahUKOB ¢ yuéTom



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUM, JIe1aTh BBIBOIBI MO pe3yJibTaTaM
UCCJIEI0BAHNUS;

MPOBOJUTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEIWYUH, TPU ITOM
BBIOMpPATh ONTHUMAIbHBIA METOJI U3MEPEHHUs, OLICHUBATh a0COJIIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX N3MEPEHMUIA;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEII0KEHHON TMIOTE3bl: MIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIU3UPOBATh
MOJIyYeHHbIE pe3yJibTaThl M JieJaTh BBIBOJ O CTaTyce MPEIJIOKEHHOU
TUIOTE3bI;

coOJiro1aTh IpaBuUiia 0E30MacHOro TPYyJia MPU MPOBEICHUN UCCIETOBAHUM
B paMKax y4eOHOTO DJKCIEPUMEHTa, TMpakTUKymMa U  y4eOHo-
UCCJIEIOBATENILCKOW U TMPOEKTHOM JAESITENIbHOCTH C HCIOJIb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIA0OPATOPHOr0 000PYA0BaHUS;

pemarb pacyéTHhIE 3aJadyd C SBHO 3aJaHHOM W HEABHO 3aJaHHOMU
(Gu3MYEeCKOl MOJENIbIO: Ha OCHOBAaHMM aHajiu3a YCIOBUS OOOCHOBBIBAThH
BBIOOp (U3MYECKOM MOJeau, OTBeyarome TpeOoBaHUsIM 3ajayu,
OPUMEHATh  (OPMYJbI, 3aKOHBl, 3aKOHOMEPHOCTHM U  IOCTYJATHI
¢u3nyecKux TEOpUN MpPH HCHOJb30BAaHUUM MAaTEMAaTUYECKUX METOJO0B
peuieHus 3a1ad, NpoBOJIUTh PacYEThl HA OCHOBAHUM UMEIOIIUXCS TAHHBIX,
aHAJIM3UPOBaTh PE3YJNbTaTbl M KOPPEKTUPOBATh METOAbl PEIIEHUs C
y4€TOM IOJIY4EHHBIX PE3YJIbTaTOB;

pemarth KayecTBEHHbIE 3ajaud, TpeOyrollue NPUMEHEHUsS 3HAaHUU U3
Pa3HBIX pa3lie]ioB Kypca (GU3MKH, a TAaK)Ke MHTETpalluy 3HaHUN U3 APYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O LHMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCYKJIEHUI ¢ ONOPOI Ha U3YUEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH
U (GU3HYECKUE SIBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKHWE 3HAHUS s OOBSICHEHHS OCHOBHBIX
NPUHIMIIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

OPUBOIUTH TPUMEPHl BKJIaJa POCCHHCKUX M 3apyOeKHBIX yUEHBIX-
GU3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOILIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBaTh U OLEHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOACTBEHHOM
NESATEIbHOCTH YEJIOBEKa, CBSI3aHHOM C (U3MYECKUMHU MPOLIECCAMH, C
MO3UIMI KOJOTHYECKONW 0€30IaCHOCTH, MPEACTABICHUHN O PalliOHATIEHOM
IPUPOJIOTIOIB30BAaHUH, & TAK)KE Pa3yMHOM HCIOJB30BAHUU JOCTHKCHHM
HAyKM M TEXHOJOTMM [UIsl JaldbHEWIIEro pa3BUTHS YEIOBEYECKOTO
00IIIEeCTBA;



MPUMEHSTh Pa3JIMuHbIe CIOCOOBI paboThl ¢ MHGpOpMaIend (PU3NIECKOTo
CONEp)KaHUSI C WCIOJIb30BAaHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX
TEXHOJIOTHHA, TP 3TOM HCIIOJIb30BaTh COBPEMEHHBIC WH()OPMAIMOHHBIC
TEXHOJOTHH IS TIOMCKa, TepepaboTKW W TPEeHbsABICHUS Y4eOHOW U
HAYYHO-TIOMYJISIPHON MH(OpMAINU, CTPYKTYPUPOBAHUS  WHTEPIIPETAIINN
uHPOpMAIIMU, TOJYYCHHON U3 pPa3lIWYHBIX HCTOYHUKOB, KPUTHUUCCKH
aHANMM3UPOBATh  MMOJy4aeMyr0  HWH(POpMAnuiO W  OIECHHWBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIONIMXCS 3HAHWW, TaK U Ha OCHOBE
aHaJlM3a UCTOYHUKA UHPOPMAITUH;

TIPOSIBIISIT OpraHU3aIMOHHBIC u MMO3HABATEIIbHBIC YMEHUS
CaMOCTOSATEILHOTO  TPHUOOPETCHHWs] HOBBIX 3HAHWM B MpOIECCe
BBITIOJTHEHMSI IPOCKTHBIX U Y4€OHO-HUCCIIEIOBATEIbCKUX PadoT;

paboTath B TpYIIEe C HCIHOJHEHHUEM Pa3JIMYHBIX COLMAIBHBIX PpOJIEH,
IJIAHUPOBATHh PA0OTy TPYMIIBI, PAIIMOHAIEHO PACTIPEACISITh NeITEIbHOCTh
B HECTAaHJAPTHBIX CUTYalMsIX, aJeKBaTHO OIEHWBATh BKJAJ Ka)XJOTO W3
YY9aCTHUKOB TPYTIIBI B PEIICHUE pacCMaTPUBAEMOM TTPOOIEMBI;

MPOSIBJISITH MOTUBAIIMIO K Oyayiei mpodeccuoHambHON NeITeIbHOCTH 10
CHEIUATBHOCTIM (PUBUKO-TEXHUYECKOTO TPOPUIIS.

K xonmy oOyuenuss B 11 knacce mpenMeTHbIE pe3yibTaThl Ha YrIyOJIEHHOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHUH:

MOHUMATh POJIb (UMK B  DKOHOMHUYECKOM, TEXHOJOTHYECKOH,
COIIMATILHOM M 3THYECKOU cepax AesTeTbHOCTH YEIOBEKA, POJIb U MECTO
GbU3MKKM B COBPEMEHHON HAy4YHOW KapTHHE MHUpPA, POJb AaCTPOHOMHHU B
IPAKTUYECKOM  JIESTEIbHOCTH 4YEJIOBEKa W  JaJbHEMIIEM HAy4HO-
TEXHUYECKOM Pa3BUTHUM, 3HAUCHHUE OIMUCATEIIbHOMN, CUCTEMATU3UPYIOIIEH,
OOBSCHUTENBHON M MPOTHOCTUYECKOM (DYHKUMA (PU3NYECKOW TEeopuu —
ANEKTPOAMHAMUKH, CIECIHAIBHON TEOPUM OTHOCUTEIIBHOCTH, KBAHTOBOM
busuky, pons puzndeckod Teopur B (HOPMHUPOBAHWUU TMPEIACTABICHHUIN O
bu3nUecKoil KapTHHE MHUPA, MECTO (PU3UUYECKON KapTUHBI MUpPA B OOIIEM
PAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJICTABICHUN O MPUPOJIE;
pa3ivyaTth YCJIOBHUS TPUMEHHMOCTH Mojenel ¢GU3MYecKuX Tel U
MPOIIECCOB  (SIBJICHUI): OJHOPOAHOE BJIEKTPUUECKOE U OJHOPOJHOE
MarHUTHOE TIOJIsI, TAPMOHUYECKUE KOJIEOaHMs, MATeMaTUUECKUI MasITHHK,
WJICAIbHBIN NPYKUHHBIA MasATHUK, TaPMOHUYECKHUE BOJIHBI, WACAJIbHBIN
KoJie0aTeIbHbIH KOHTYpP, TOHKAs JIMH3a, MOJIEJIeH aToMa, aTOMHOTO si/ipa 1
KBAHTOBOM MOJICJIM CBETA;

paznuyath ycioBus (TpaHHUIbI, 00JIACTH) MPUMEHUMOCTH (PU3MUECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCTIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIC MPOLECCHl U SIBICHMS,
UCIIOJb3Yd OCHOBHBIE TIOJIOXKEHUSI M 3aKOHBI BJIEKTPOJUHAMHUKUA U
CICUUAIIBHOW  TEOPUU  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
AIEKTPUYECKOro 3apsiaa, cuia Awmmnepa, cwna JlopeHma, 3akoH
AIEKTPOMAarHUTHOM  WHAyKuMH, npaBwio Jlennma, cBa3p  J/C
CAMOMHIYKIIMM B DJIEMEHTE DJJEKTPUYECKOM WENH CO CKOPOCTHIO
U3MEHEHUs  CHJbl  TOKAa,  MOCTYJAaThl  CHEUUAJBbHONM  TEopuu
OTHOCHUTEJIbHOCTH DUHINITEITHA);

aHaJTU3UPOBATh U OOBSACHITH KBAHTOBBIE MIPOLIECCHI U SIBJICHUS, UCIIOJIb3Ys
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHME  DUHINTEWHA IS
dboTorpdexra, mnepBbldi W BTOpoM moCTynaTel bopa, mnpuHIUD
COOTHOIIIEHHsI HeolpeaenéHHocTel ['eiizenOepra, 3aKOHBI COXPaHEHUS
3apsAI0BOTO U MAacCOBOT'O YMCEN U DHEPTUU B SIIEPHBIX PEAKIUAX, 3aKOH
PaaIMoOaKTUBHOIO paclaja);

OMUCHIBATh (PU3MUECKHE MPOIECCHl U SIBICHUS, HUCIOIb3Yys BEJIMYHUHBI:
HaIpsHKEHHOCTD AJIEKTPUUYECKOTO TOJIS, MOTEHIUAN 3JIEKTPOCTATUYECKOTO
MoJIsl, PA3HOCTh IOTEHLUHANIOB, JJIEKTPOABWKYINAS CHJIa, HHAYKIUA
MarHMTHOTO IMOJIsl, MarHUTHBIA TMOTOK, cuja Amriepa, UHAYKTUBHOCT,
ANEKTPOJBMKYILAS. CHUJIAa CAMOMHAYKIMH, SHEPIHsT MArHUTHOTO TOJIs
MPOBOJAHUKA C TOKOM, PEISTUBUCTCKANA WMITYJIbC, MOJIHAS JHEPTHUS,
OHEPrus TOKOS CBOOOJHOW YACTUIIBI, SHEPrUsi U UMIYJIbC (OTOHA,
MacCOBO€ YHMCIIO U 3apsl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATb  OCOOEHHOCTH  MpPOTEKaHUsT  (U3HYECKUX  SIBJICHUIL:
AIIEKTPOMArHUTHAsI MHIYKIHSI, CAMOMHIYKIIMS, PE30HAHC, UHTEpPEpEeHIIUS
BOJH, Judpakius, IUCIEPCUs, TIOJHOE BHYTPEHHEE OTPAKEHHUE,
dotosnextpuueckuii ekt (horoaddekt), anbdha- u Oera-pacmaabl
A5ep, raMMa-u3JIydeHHe siiep, (PU3NYECKHe MPUHLHUIBI CHEKTPAIbHOIO
aHanu3a v paboThl J1a3epa;

ONpENENATh HANpaBICHUE HHAYKIMH MArHUTHOTO IMOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMIiepa U cuJiibl JIopeHua;

CTPOUTH U300pakeHHe, CO3JaBaeMOE MIIOCKUM 3€pKajioM, TOHKOHM JIMH30M,
Y PaCCUUTHIBATH €0 XapaKTEPUCTUKH;

MPUMEHSATH OCHOBOTOJIAraloluMe aCTPOHOMUYECKHE TMOHSTHS, TEOPUU U
3aKOHBI JJI1 aHaiu3a MW  OOBACHEHUS (PU3MUECKUX  MPOIIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3/IHBIX CHUCTEMaX, B MEKIAIAKTUYECKOU
cpeje; ABMKESHUSI HEOSCHBIX Tell, DBOIONNHM 3BE3 M BeelleHHOIM;
MPOBOJUTh HCCIECIOBAHNE 3aBHCHUMOCTEH (U3MYECKUX BEIUYUH C
WCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUM, MPU OSTOM KOHCTPYHPOBATH
YCTaHOBKY, (PMKCHUPOBATh PE3yIbTaThl MOTYYEHHON 3aBUCUMOCTH



(¢u3NYEeCKUX BEIMYMH B BHJAE TpapUKOB C Yy4ETOM aOCONIOTHBIX
NOTPENIHOCTE  M3MEPEHMH, Jenarb  BBIBOJABI IO  pe3yJbpTaTaM
UCCJIEI0BAHNUS;

IPOBOJNUTH KOCBEHHBIE W3MEPEHHUS (PU3UUECKUX BEIUYMUH, HPU 3TOM
BbIOMpaTh ONTUMAJBHBIA METOJ M3MEPEHUs, OLICHUBATh aOCONIOTHBIE U
OTHOCHUTEJIbHBIE TOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTDH ONBITHI 110 MPOBEPKE MPEI0KEHHONW TMIOTE3bl: IUIAHUPOBATH
HKCIEPUMEHT, COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh
NOJIyYeHHbIE pE3yJbTaThl M JI€JaTh BBIBOJ O CTATyC€ NPEMJIOKEHHOU
TUIIOTE3BI;

OMKCHIBATH METOABI MOJYUEHHS] HAYYHBIX aCTPOHOMUYECKUX 3HAHUI;
co0II01aTh MpaBWila OE30MACHOTO TPYyAa MPH MPOBEACHUN HCCIIET0BAaHUMI
B paMKax Y4YeOHOro SKCHEpUMEHTa, NpakTUKyMa U  y4yeOHo-
MCCIIEOBATENIbCKOM M MPOEKTHOW JESITENBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEILHBIX YCTPOUCTB U 1a00paTOPHOro 000PYAOBAHMUS;

pemiaTh pacy€THBIE 3aJayd C SIBHO 3aJaHHOW W HESBHO 33JaHHOU
¢u3nyecKoil MOJENbl0: Ha OCHOBaHMM aHajdu3a YCIOBUS BbIOUpATh
(du3nuecKkue MOJIeN, OTBeyarolue TpeOOBaHUSAM 3aJaud, NPHUMEHSITh
(bopMyJbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl (PU3HYECKUX TEOPUH
IPU HCIOJB30BAaHWM MATEMaTUYECKUX METOJOB pelIeHUs 3ajad,
IIPOBOJUTH Pacd€Thl HA OCHOBAHWH MMEIOIIMXCA JAHHBIX, aHAJIU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEIIEHUS C YYETOM IOITYYEHHBIX
pe3yIabTaTOB;

pemiaTh KayeCTBEHHbIE 3aJayd, TpeOyollre NPUMEHEHHS 3HAHUU U3
pa3HbIX pa3ziesoB Kypca GU3MKH, a TAK)KE€ MHTETpalliy 3HAaHUN U3 APYTrux
IIPEIMETOB €CTECTBEHHO-HAyYHOI'O LHMKJIA: BBICTPAaUBaTh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OOPOI HAa N3YUYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTHU
U (pU3UYECKUE SIBJICHUS;

UCIIOJIb30BaTh TEOPETUYECKHWE 3HAHUS s OOBSICHEHHS OCHOBHBIX
IPUHLUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOMCTB
Y TEXHOJIOTUYECKUX IPOLECCOB;

NPUBOAUTH MPUMEPHl BKIAaJa POCCHUMCKUX U 3apyOEKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh U OLICHUBATh MOCJEACTBUS OBITOBOM U MPOU3BOICTBEHHON
NESATEIbHOCTH YEJIOBEKa, CBSI3aHHOM C (U3MYECKUMHU MPOLIECCAMH, C
MO3UIIMHI IKOJIOTUUECKON 0€30MacHOCTH, PEACTaBIECHUN O pallMOHAIBHOM
NPUPOAOIOIH30BAHUN, & TAKXKE Pa3yMHOM HCIOJb30BAaHUM JTOCTHUKEHUI



HAyKM M TEXHOJOIMM JUIsl JalbHEWIIEro pa3BUTHSL YEJIOBEUYECKOTO
00111eCTBA;

IPUMEHATh pa3jNyYHble CIOCcOObI paboThl ¢ MH(OpMAIME PU3NIECKOTOo
COJEpKaHUSl C HCIOJIb30BAHUEM COBPEMEHHBIX HH(OPMALMOHHBIX
TEXHOJOTHM, TPU ITOM HCIOJB30BaTh COBPEMEHHbIE MH(POPMAIIMOHHBIE
TEXHOJOTHH I TIOMCKa, TepepaboTKh M TpenbsSBICHUS y4eOHOU u
HAy4YHO-IIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAaHUS U UHTEPIIPETALIUU
uHpOpMaIlMKU, MOJYYEHHOM U3 pa3M4YHbIX HCTOYHUKOB, KPUTHYECKU
aHAJIM3UpPOBaTh  MOJIy4YaeMyr0  HMHQOpMAIMI0O U  OLIEHUBaTh €€
JIOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOLIMXCS 3HAHWW, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA UH(POpMAIUH;

IPOSIBIISATH OpraHU3alMOHHBIE U MI03HABaTEIIbHbIE YMEHHUS
CaMOCTOSITEILHOTO ~ IPUOOpETEHUsT HOBBIX 3HaHUM B Iporecce
BBINIOJIHEHUS POEKTHBIX U y4eOHO-HCCIIEOBATENBCKUX PaloT;

paboTath B TpYyIIE C MCHOJHEHHUEM pAa3JIMYHBIX COLMAIBHBIX PpOJEH,
IUIAaHUPOBATH PA0O0Ty TPYNIbl, PALMOHAIBHO PACTIPEAEIATh ACSITEIbHOCTD
B HECTaHJApPTHBIX CUTYallUsAX, aJleKBAaTHO OLICHMBATH BKJIAJ Ka)XJOro U3
YYaCTHUKOB TPYIIIBI B PELICHUE PacCCMAaTPUBAEMON TPOOIIEMBI;

NPOSIBIISITE MOTUBAIMIO K OyayIiiei mpodeccnoHalbHON AesTeNbHOCTH IO
CHEUATBHOCTAM (PUBHKO-TEXHUYECKOTO POPUIIS.
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4.2 ®dusuka atoma 5

43 ®dusnka aTOMHOTO SIpa U AIEMEHTaPHBIX 5
' YaCTHUIL]

Hroro no pazgeny 25




Paznea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DJIEMEHTHI aCTPOHOMHU U aCTPODU3UKH 12
Hroro no pazgeny 12
Pa3znen 6. PUSHUYECKH TIPAKTUKYM

6.1 Pu3n4eCcKui IPAKTUKYM 16
Hroro no pazneny 16
Paznea 7. OBOBIIAIOIIEE IIOBTOPEHHUE

Cucremaruzanusg U 00001eHne

71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15

' JEeSTENIbHOCTH, TPUOOPETEHHOTO TTPH

u3ydeHnu Kypca pusuku 10 — 11 ximaccos
Hroro no pazneny 15
PesepBHOE Bpems 10
OBLIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 170







IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne i/

Tema ypoxka

KoaudecTBO 4acoB

Bcero

1 dwusuka — GpyHmaMeHTaIbHASI HAYKa O IPUPOJIC 1

2 Hayunblil MeTO MO3HAHMSI U METO/IbI UCCIIEA0BAHUS (PU3HUECKUX SBICHUMN 1

3 DKCIIepUMEHT U TEOpHs B MPOILIecce O3HaHUs pupoabl. Habmronenue u skcriepuMeHT B pusuke 1

4 CrniocoOsl u3MepeHus: PU3NIECKUX BETUUYUH 1

5 AOCOIOTHAS U OTHOCHUTEIIbHAS TIOTPEITHOCTH U3MEPEHUH (PU3MUECKUX BEITHYMH 1

6 MognenupoBanue B ¢pusuke. Posb 1 MecTo pu3uku B HOpMUPOBAHHM COBPEMEHHOM HAYIHOH 1
KApTUHBI MUPA, B IPAKTUYECKOMN NEATEIbHOCTH JIIOAEH

7 Mexannueckoe nBuxkenue. Cucrema orcueta. OTHOCUTEIBHOCTh MEXAHUUYECKOTO IBUIKEHUS. )
[Ipsimast u oOpaTHas 3a7jauil MEXaHUKH

2 Pannyc-BekTop MaTepHalbHON TOYKH, €T0 MPOEKIIMHU Ha OCU KOOpAUHAT. TpaekTopus. 1
[Tepememnienue. CkopocTh. VX npoekiiuu Ha 0CH KOOPAUHAT

9 PaBHOMepHOE npsiMoMHEHOe ABMKeHHe. | padudyeckoe onrcanne paBHOMEPHOTO |
MPSIMOJIUHENHOTO JIBUKEHUSI

10 CrnoxxeHue nepeMelieHuil u ckopocteil. Pemenue 3agau 1

1 HepaBHoMepHOe aBM>keHHE. MTHOBEHHAsi CKOPOCTbh. Y ckopeHue. [IpsiMonrHelHoe IBUKEHUE C |
IIOCTOSIHHBIM YCKOPEHUEM

12 I'paduueckoe onucanue NPIMOIUHEHHOTO IBUKEHUS C TOCTOSIHHBIM YCKOPEHUEM 1

13 CBobosHOe najieHue. Y cKopeHre cBOOOTHOTO NaieHusl. 3aBUCUMOCTh KOOPAUHAT, CKOPOCTH, |
YCKOPEHUs OT BPEMEHH U UX rpaduku

14 JIBI>KeHHe Tela, OpOIIEHHOTO O YIJIOM K TOPU30HTY 1

15 Kpuonuneiinoe nuxenue. [IBUKeHHE 110 OKPYKHOCTH. YTJIOBas U JUHEWHas cKopocTs. [lepuon 1

u gactoTa. LleHTpocTpeMuTensHOE U MOJTHOE YCKOPEHUE




16 Konrponsnas padora no reme "Kunemaruka" 1

17 IIepBbiif 3ak0oH HproToHa. MTHEpuManbHbIe cucTeMbl OTCYETa. [IpUHIMI OTHOCUTENBHOCTH 1
lNanmnes. HemnepuuanbHble CUCTEMBI OTCUETA

18 Cuna. PaBHogelicTBytomas cuia. Bropoit 3akon Hetotona. Macca 1

19 B3aumoneiictue ten. Tperuii 3akoH HeroToHa 1

20 [IpuHnun cynepno3unuu cwi. Pemenue 3a1a4 Ha NpuMeHeHne 3akoHOB HproToHa 1

21 3aKOH BCEMUPHOTO TATOTEHUsI. DKBUBAJIIEHTHOCTh T'PABUTALIMOHHON U HHEPTHOM MacChl 1

22 Cuiia TSKECTH ¥ YCKOPEHHUE CBOOOIHOTO TaIeHUs 1

” JIBr>KeHHe HeOeCHBIX TeNl U MX UCKYCCTBEHHBIX CITyTHUKOB. [lepBas kocMuueckas CKOpOCTb. |
3akonsl Kemnepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec Tena 1

75 Cuna tpenus. [Ipupona u Busbl cuil TpeHus. [[BukKeHNe B )KUAKOCTU U Ta3€ ¢ yUETOM CUIIbI |
COIIPOTHUBIIEHUS CPEJIbI

26 HNasnenue. 'mapocrarnueckoe aasinenue. Cuna Apxumena 1

27 AbcoumoTHO TBepaoe Teno. [loctynarenbHoe 1 BpalarenbHOe JBHKEHUE TBEPIOTO Tea 1

28 MoOMEHT CuIIBI OTHOCHUTEIBHO OCH BpauieHus. 1lneuo cuibt 1

79 Crnosxenue cui, NpUWIOKEHHBIX K TBepoMy Teily. LIeHTp TskecTu Tena. Y cloBUs paBHOBECHUS |
TBEPJOTO Tesa. Buabl paBHOBECUs

30 Pemenue 3anau 1

31 KonrtponsHas pabdora no teme "J{lunamuka. Ctatuka TBepaoro tena' 1

1 NMnynbc MaTepuanbHON TOYKH, CHCTEMBI MaTEPUATIBbHBIX TOUEK. LIeHTp Macc crucTeMbl |
MaTepUaIbHBIX TOYEK. TeopeMa o JBUKEHUH LIEHTPA Macc

1 HMnynbe cuitbl M UI3MEHEHHME UMITYJIbCA TEIA. 3aKOH COXPAHEHUs UMITyJbca. PeakTuBHOE |
JBUKECHHE

14 MowMmeHT umnyiabsca MaTepuanbHoON TOUKU. [IpeacraBnenue o cOxpaHeHU MOMEHTa UMITYJIbCa B |
LEHTPAIBHBIX MOJIAX

35 Pemenue 3anau 1




PaGota cuibl Ha MaJIOM U HAa KOHEYHOM IepemeleHuu. ['paguueckoe npeacrapieHue padoThI

36 cuIbl. MOIIHOCTD CUJIBI !
37 Kunernueckas sueprust. Teopema 06 n3MEHEHHH KHHETUYECKON SHEPTUU MaTepUAIbHOW TOUKU 1
18 IToTeHumanpHble M HEMOTEHIMAIBHBIE cUibl. [loTeHnManbHas sueprus. Bropas kocmudeckas |
CKOpPOCTh
39 Tpetbst kocmuueckast ckopocTb. CBsi3b pabOThl HEIOTEHLIMAIBHBIX CUJI ¢ U3MEHEHUEM |
MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOU SHEPTUU
40 Ynpyrue u Heynpyrue CTOJIKHOBEHHMs. Y paBHEHHE bepHyiu 11 uaeanbHON KUAKOCTU 1
41 KonrponbHas pabora no teme "3aKkoOHBI COXpaHEHHUsI B MEXaHHKe" 1
49 PasBurtue npencrasnenuii o npupose rerioTsl. OcHoBHbIe monoxkeHust MKT. Tuddyzus. 1
bpoyHOBCKO€E 1BHKEHUE
13 Crpoenue ra3000pa3HbIX, )KUIAKUX U TBEPABIX TeJ. XapaKTep JBUKEHUS U B3aUMO/ICHCTBHS |
YJacTHUIl BEeUIeCTBa
44 Macca u pazmepsl mosiekyn (atomoB). KonudectBo Bemectsa. [loctostHHas ABoraipo 1
45 Temneparypa. Temnosoe pasHosecue. Illkana Llenscus 1
46 Pemenue 3amau 1
47 WNneanbHelii ras. ['a30Bbie 3aKOHBI 1
48 VYpasuenue MenjeneeBa-Knamnelipona. Pemenne 3amau 1
49 AbGcomoTHas TeMiieparypa. 3akoH Jlanprona 1
50 H3onporiecchl B uaeaabHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM BEIIECTBA 1
51 I'paduueckoe npeacTaBiIeHnEe H3OMPOLIECCOB: M30TEPMA, U30X0pa, U300apa 1
52 OcHoBHoe ypaBHeHHe MKT 1
53 Pemenue 3anau 1
54 CBs13b aOCONIOTHON TeMIepaTyphl TEPMOAMHAMHUECKON CUCTEMBI CO CpeHEN KUHETUYECKOM 1
SHEPrueil MOCTYNaTENbHOIO TEIUVIOBOTO IBUKEHUS €€ YaCTHIL
55 O6o006muienue u cucremMatu3sanys 3Hanui no reme "OcuoBsl MKT" 1
56 KonrponsHas padora no reme "Ocroet MKT" 1




TepmoauHaMmuueckas cuctema. 3ajganue BHemHUX ycnoBul st T/] cuctemsl. Bueuinue u

57 BHyTpeHHUE napaMmeTpsbl. [lapamerpsl T/] cuctempl Kak CpeIHUE 3HAUEHUS BEJIMYMH,
OIMCHIBAIOUINX €€ HAa MUKPOCKOIIMYECKOM YPOBHE

53 HyneBoe nauano tepmoanHamMuku. CamornpounsBosbHas penakcanus T/ cucreMsl k TEMI0BOMY
PaBHOBECHIO

59 Mogenb uieanbHOro ra3a B TEpMOAMHAMUKE. Y CIIOBUS IPUMEHUMOCTH 3TOM MOJAEIN

60 VYpaBuenue MeneneeBa-Kinamnelipona v BeIpaXkeHue JJi1 BHYTPEHHEH SHEpruu

61 BeIpaxxenue i BHyTpEeHHEN SHEPIUHA OAHOATOMHOTO UaeabHOro ra3a. Ksasucraruueckue u
HECTaTHUYECKHE IIPOLECCHI

2 DnemeHTapHas paboTta B TepMoArHaMUKe. Borurcnenue pabotel o rpaduky mnpoiecca Ha pV-
quarpaMme

63 Temnonepenaya kak crnocod u3MeHeHus BHyTpeHHer saepruu T/l cuctembl 6e3 coBepIeHHS
paboThI

64 KonBekuusi, TenI0npoBOAHOCTb, U3TyUYE€HHUE

65 KonnuectBo Ternotel. TemmoéMkocTs Tena. Y enbHast 1 MOJIIpHast TEIII0OEMKOCTH BEILIECTBA.
VY nenpHas TEII0Ta CropaHus TOIUIMBA

66 Pacu€r konnuecTBa TEIIIOTHI IPHU TEILIONEpEAAUE

67 [Tonsitue 06 agradbaTHOM nporecce. [1epBblii 3aKOH TEPMOAMHAMUKHI

68 KonnyecTBo TemoTsl 1 paboTa Kak Mepbl U3MEHEHUs BHyTpeHHel sHeprun T/] cuctembl

69 Bropoii 3ak0H TepMOIMHAMUKY AJI1 PAaBHOBECHBIX U HEPABHOBECHBIX MporeccoB. HeoOpatumocTh
MIPUPOAHBIX ITPOLIECCOB

70 [Tpuniumner geiicTBus TemnoBbix MamuH. KIT

71 MakcumansHoe 3Hauenue KIT/. [uxn Kapuo

72 Pemrenue 3anau

7 DKOJIOTrM4€eCKHE acleKThl UCIIOIb30BaHMsl TEIJIOBBIX ABUTaTeneil. TennoBoe 3arps3HeHne
OKpY>Karollen cpeibl

74 Pemrenue 3anau




75 O6o06menne u cucteMaTu3anys 3Hanui no reme "Tepmoannamuka. TermioBble MalIMHbL" 1

76 Kontponbnas padora o reme "Tepmonnnamuka. TermoBbie MamyHb" 1

77 [TapoobpazoBanue u koHAeHcanus. Mcnapenue u kumnenue. Y neiabHas TerioTa napooopa3oBaHUs 1
Hacpiuennsle v HeHachleHHbIE Mapbl. KauecTBeHHAs: 3aBUCMMOCTD IUIOTHOCTH U JIABJICHUS

78 HACBHIIIEHHOTO TIapa OT TeMIIepaTypbl, UX HE3aBUCUMOCTh OT 00bEMa HACHIIIIEHHOTO Tapa. 1
3aBUCUMOCTD TEMIIEPATYphl KUIIEHUS OT JaBJICHUS B KHUIKOCTU

79 BnaxxnocTs Bo3yxa. AGCOMIOTHAS M OTHOCUTENIbHAS BIAXKHOCTh 1

80 Permrenue 3amau 1

81 Teépmoe Teno. Kpucrammmyaeckue u amopdHbie Tea. AHU30TPOIHUS CBOMCTB KPUCTAIIIIOB 1

82 [1naBnenue u kpuctamuMzanus. Y aenbHas TemioTa riasienus. Cyoaumarus 1

23 Hedopmarun TBEpIoro Tena. Pactsikenue u cxxarue. Cnsur. Moayns FOura. [penen ynpyrux 1
nedopmaruit

%4 TennoBoe pacimupenne KUAKOCTEH U TBEPIBIX Tel. AHTAPMOHU3M TEIUIOBBIX KOJIeOaHUI YacTHIl |
BelIeCTBa

85 [IpeoOpazoBanue sHepruu B (ha30BBIX MEPEX0aaxX 1

86 VYpaBHeHHe TemIoBoro OdajaHca 1

87 Pemenue 3amau 1

28 [ToBepxHOocTHOE HaTsKeHUe. KanmmwsipHble siBieHus. [laBiieHre noa HCKPUBICHHOM 1
MOBEPXHOCTHIO )KUJIKOCTH. Popmyna Jlamnaca

29 O06001enre U cucCTeMaTU3aIMsl 3HAaHUH 10 TeMe "ArperaTHble COCTOsTHUS BemecTBa. Da3oBbie 1
nepexonpl”

90 KonrtponbHas pabora no teme "ArperatHble cocTosiHUS BeliecTBa. @a3oBbie nepexoab"” 1

91 DJIeKTpU3aus Tel U €€ MPOSBICHUS. DIIEKTPUUECKUI 3aps. [[Ba Buaa ANEKTPUUECKUX 3apPAJIOB. 1
[IpoBOAHMKH, AUDTEKTPUKHU U MOTYTIPOBOAHUKU

92 DJIeMEHTapHBIN ANEKTPUUECKUI 3apsi. 3aKOH COXPAaHEHUS JIEKTPUUECKOTO 3apsaa 1

93 B3aumoneiictBue 3apsaaoB. Toyeunsie 3apsaasl. 3akoH Kynona 1

94 Pemrenue 3anau 1




95 Dnekrpuueckoe noiie. Ero aeiicTBue Ha 3JIeKTpUUYECKUE 3apsiibl 1
96 HanpspokéaHocTs anexTpuueckoro nosis. [IpoOHsiii 3apsa. JIlunun HanpsxEHHOCTH 1
ANEKTpUYECKOro 1nosist. OqHOPOIHOE ANEKTPUUYECKOE T10JIE
97 IToTeHIManbHOCTh 3JIEKTPOCTATUYECKOTO MOJIs. Pa3HOCTH MOTEHIIMAIOB U HAIIPSKEHUE 1
08 [ToreHnmanpHast SHEPrUs 3apsijia B 3JIEKTPOCTaTHUECKOM MoJie. [loTeHuan 31eKTpocTaTH4ecKoro 1
10JIs
99 CBs13b HaANPSYKEHHOCTY MOJISL U PA3HOCTU NOTEHLUAJIOB JJIs 3JIEKTPOCTaTUYECKOIO MOJIs 1
100 [IpuHIUI Cyneprno3uuu 3JIEKTPUYECKHUX MTOJIEH 1
101 Permrenue 3amau 1
102 [Toste Toueunoro 3apsina. [lone paBHOMEpHO 3apsKeHHON chephl 1
103 ITone paBHOMEPHO 3apsKEHHOTO 10 00BEMY 1mapa. Ilone paBHOMEpPHO 3apsiKeHHON OeCKOHEUHON |
IJIOCKOCTH
104 IIpoBOAHMKY B 2JIEKTPOCTATUUECKOM II0JIE. Y CIIOBHE PABHOBECHS 3apsiiOB 1
105 JIMDIIEKTPUKHY U TIOJIYIIPOBOAHUKH B 3JIEKTPOCTATHUECKOM I10JIE 1
106 Kongencarop. nekTpoéMKOCTb KOHAEHCATOPA. DIEKTPOEMKOCTBD IIJIOCKOTO KOHAECHCATOpa 1
107 [TapamiensHOE COEIMHEHUE KOHIEHCATOPOB 1
108 [TocnenoBarenbHOE COETMHEHNE KOH/IEHCATOPOB 1
109 OHeprus 3apsHKEHHOT0 KOHZIEHCAaTopa 1
110 Pemenue 3amnau 1
111 JIBr>KeHME 3apsSKEHHON YaCTHUIBI B OJTHOPOJIHOM 3JIEKTPUUECKOM I10JIE 1
112 Pemenue 3amnau 1
113 O06001enre U cucTeMaTH3aIusl 3HaHUU 0 TeMe ""DIeKkTprudeckoe nose" 1
114 KonrtponbHas padora no teme "Dnekrpuueckoe noe" 1
115 Cuna toka. [TocTostHHBIN TOK. Y CIIOBUS CYyIIECTBOBAHMS TOCTOSTHHOTO 3JIEKTPUYECKOTO TOKA 1
116 Ncrounuku Toka. Hanpspkenne u 31C 1
117 3akon OMa 1J1s yyacTKa Lenu. DJIEKTPUIECKOE COITPOTUBIIEHHUE 1




118 3aBUCUMOCTB COIPOTUBIIEHUS! OJHOPOIHOTO MPOBOJHUKA OT €r0 JUIMHBI U TUIOUIA/Id MOTIEPEYHOTO

CEUYCHUS
119 VY nenbHOE COMpOTHBIICHUE BelllecTBa. Pemenue 3anaq 1
120 [TocnenoBarenbHOE, MapaAIEILHOE, CMEIIAHHOE COSIMHEHUE TPOBOJHUKOB 1
121 Pacuér pa3BeTBn€HHBIX ekTpruueckux 1emnei. [Ipasuna Kupxroda 1
122 Penrenue 3a1au 1
123 PaGora anekrpudeckoro Toka. 3akoH Jxoyna —Jlenma 1
124 Pemrenue 3anau 1
125 MoIIHOCTb MEKTPUYECKOro TOKa. TeraoBas MOIIHOCTb, BhIAENsIeMasi Ha PE3UCTOPE 1
126 Pemenue 3amau 1
127 O/1C 1 BHyTpeHHEE CONPOTUBIECHUE UCTOUHUKA TOKA 1
128 3akon OMa 115 TTOTHOM (3aMKHYTOM ) DJIEKTPUYECKOM e 1
129 Pemenue 3amgau 1
130 MoniHoCcTh HCTOYHHKA TOKA 1
131 Kopotkoe 3ambikaHue 1
132 Konzgencarop B 1ienu nocToSHHOTO TOKa 1
133 Pemtenue 3amau 1
134 Pemenne 3anau o teme "l10CTOSHHBIN AIEKTPUYECKUI TOK" 1
135 Pemenue 3anad no reme "II0CTOSHHBIN 371€KTPUYECKUNA TOK" 1
136 Pemenne 3anau o teme "l10CTOSHHBIN AIEKTPUYECKUI TOK" 1
137 O06o00mieHne u cucreMaTu3aiys 3HaHui 1o teme "IloCTOSHHBIN 2JeKTpUIeCKUi TOK" 1
138 KonTponbnas pabota o reme "[1ocTOSHHBIN 31eKTpUUecKuid ToK" 1
139 DneKTpruYecKasi IPOBOAMMOCTb Pa3JIMYHBIX BEIIECTB. DJIEKTPUUECKUIN TOK B METaJIax.

CBepXIpoBOIMMOCTh
140 DNEeKTPpUYECKHUI TOK B paCTBOPaX U paciiiaBax 3JIEKTPOJUTOB. 3akoHbl Dapajies il SIEeKTPOIn3a
141 DnekTpryeckuil Tok B razax. Ilnazma




142

DneKTpUUECKU TOK B BakyyMme. BakyyMHbIe Tpuoopbl

143

DNEeKTPUUECKUN TOK B MOIYIPOBOIHUKAX

144

[TosnynnpoBOIHUKOBBIE TPUOOPHI

145

®u3nyecKuil MpakTUKyM 1o TeMe "M3MepeHune Cuiibl TOKa U HANpsHKEHUS B €U MTOCTOSSHHOTO
TOKa MPH MOMOIIM aHAJOTOBBIX M HU(PPOBBIX U3MEPHUTEIBHBIX TPUOOPOB" MK "3HAKOMCTBO C
udpooii tabopatopueit mo ¢pusuke. [Ipumeps! u3mepeHus GU3NUESCKUX BEIIMYUH MPU TTOMOIIIH
KOMIIBIOTEPHBIX TaTYUKOB"

146

duznyeckuil npakTukyM o teme "M3ydueHre HepaBHOMEPHOIO JBUKEHUS C LIENIbIO ONPEAETICHUS
MI'HOBEHHOH cKOopocTH"

147

®dusnueckuil npakTukyM 1o teme "M3MepeHne yCkopeHus pH MpsIMOJIMHEHHOM
PaBHOYCKOPEHHOM JIBM)KEHUH 10 HaKJIOHHOU TutockocTH" min "MccnenoBanue 3aBUCUMOCTH
IIyTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM JIBU)KEHUU"

148

®uznyeckuil npakTukyM 1o teme "M3mepenue yckopenus cBoooHoro nagaenus" wiu "M3yuenue
JBYDKEHUS Tela, OpOLIEHHOT0 rOPU30HTAIBHO"

149

duznyeckuil npakTukyM 1o teme "M3ydeHue IBUKEHUS Teja 0 OKPYKHOCTH C ITOCTOSIHHOM 110
MOJyJIt0 ckopocThio" miu "HccnenoBanue 3aBUCUMOCTH Tiepuo/ia oOpaleHusi KOHH4eCKOro
MasiTHUKa OT €ro napaMmeTpos"”

150

dusnueckuil npakTUkyM 1o Teme "M3MepeHne paBHOICHCTBYOIIEH CUITBI TIPU ABUXKEHUN OpycKa
10 HaKJIOHHOH TutockocTH" win "[IpoBepka runoressl 0 HE3aBUCUMOCTH BPEMEHU JIBUYKEHUS
OpycKka 1o HaKJIOHHOH IJIOCKOCTH Ha 3aJJaHHOE PacCTOSIHUE OT €ro Macchl”

151

dusnyeckuil npakTukyM 1o teme "MccnenoBanue 3aBUCMMOCTH CHIT YIIPYTOCTH, BOSHUKAIOIINX B
MPY>KUHE U PE3UHOBOM 00pasiie, oT ux nedopmarun win "M3ydeHne nBIKEHHUS CUCTEMBI TET,
CBSI3aHHBIX HUTHIO, IEPEKUHYTOM yepe3 NErkuit 010K"

152

duzndeckuil mpakTukym 1o teme "M3mepenue ko3 puipieHTa TpeHus Mo BETUIHHE YTIOBOTO
kod(pdurmenta 3apucumoct FTp(N)" wim "HccnenoBanue NBKeHHS OpycKa 10 HAaKJIOHHOU
MIJIOCKOCTH C TMIEpEeMEHHBIM Kodd umreHToM TpeHus" uinu "M3ydenne IBHKEHHS Tpy3a Ha Baly C
TpeHueM"

153

®dusnyeckuil npakTukyM no teme "MccnenoBanue yciaoBuil paBHOBECHS TBEPAOIO TENA,




HMMEIOIEro och BpamieHus" uwin "KoHCTpynpoBaHUE KPOHIITEHHOB U Pacy€T CUJI YIIPYTOCTH" WIIH
"N3ydeHue ycTOMUMBOCTH TBEPIOTO TENa, UMEIOIIETO TUIOIAAb OMOphI"

154

duznyeckuil NpakTukyM 1o teme "M3MepeHune uMirysbca Tesna no TOpMO3HOMY IyTH" Win
"H3MepeHune CUusbl TSITU, CKOPOCTH MOJIENN SIIEKTPOMOOHIIS M MOIITHOCTH CHJIBI TATH" WIIH
"CpaBHEHHE U3MEHEHUS UMITYJIbca Tejla ¢ UMIyJbcoM cuibl" win "MecnenoBanue coxpaHeHus
UMITyJIbCa IPU YIIPpYroM B3auMmoeicTBun" nim "MzmMepeHne KHHETUUECKOM 3HEPTUHU Tela 1o
TOPMO3HOMY IyTH"

155

®usnyeckuii mpakTUKyM 110 TemMe "M3yueHne H30TepMHYECKOro mporecca (PeKOMEHI0BaHO
HCI0JIb30BaHuE U PoBoil 1aboparopun)" uinu "M3ydeHre n30xopHoro mnpouecca” uin
"Nzydenne nzodbapuoro mporecca’ uinu "[IpoBepka ypaBHEHUS COCTOSHUS"

156

®duznyeckuil npakTukyM 1o teme "M3mepenue ynenbHoi temoémkocti" win "HccnenoBanue
nporuecca octeiBaHus BemecTBa" nian "HccnenoBanue aguadarnoro npouecca” win "M3yuenue
B3aMMOCBSI3U SHEPTHH MEXMOJICKYIIIPHOTO B3aUMOCHCTBUS M TEMIIEPATyphl KUIICHUS
xuakocren"

157

@usndeckuil NpakTUKyM 1o teme "M3ydeHne 3aKkOHOMEPHOCTEN UCTIapEHMsI JKUIAKOCTEN" Win
"N3mepenue yaenbHOl TeMI0ThI MIaBiaeHus Jbaa" win "M3yueHue cBOWCTB HACKILIEHHBIX MapoB"
win "M3MepeHne abCoI0THOM BIaXKHOCTH BO3/4yXa U OLIEHKAa MAcChl 1apoB B MOMEIEHUN".
N3mepenue kor¢puirieHTa moBepXHOCTHOTO HATSHKEHUS

158

dusnueckuil npakTukyMm 1o Teme "HabmroeHne npeBpalieHns SHepIruu 3apsyKeHHOTO
KOHJIEHCATOPa B SHEPTHUIO U3Iy4eHMsI cBeToanoaa" win "M3yuenue npoTekaHus TOKa B LIENH,
cozeprkarieit konaeHcarop" unu "PacnpeneneHue pa3HOCTH MOTEHIIUATIOB (HANPSXKEHUs ) IPU
IIOCJIEI0BATEIBHOM COEJUHEHNH KOHEHCATOPOB"

159

dusndeckuil NpakTukyM 1o teme "MccienoBanre CMEIIaHHOTO COEIUHEHUS PE3UCTOPOB" MU
"N3mepeHue yIenpHOro CONpOTUBIIEHUS TPOBOIHUKOB" niy "McciienoBaHne 3aBUCUMOCTH CUITBI
TOKa OT HaIPsKEHUS AJIs JIaMITbl HaKaJIMBaHUA"

160

dusnueckuii npakTukym no teme "Habmoaenue snextponuza” nim "M3mepenue 3apsina
oJIHOBajJieHTHOro HoHA" niu "MccnegoBanne 3aBUCUMOCTH COMTPOTUBIICHUSI TEPMOPEZUCTOPA OT
temnepatypsl" win "CHATHE BOJIBT-aMIIEPHOU XapaKTEpUCTUKH auoja"




161 PesepBHeIit ypok. O600IIeHNEe U crcTeMaTu3alus 3Hanui mo teme "KunemaTuka" 1

162 PesepBHbIil ypok. O60011IeHIE M cCTeMaTH3alus 3HaHu# 1o Teme "J{lunamuka" 1

163 PesepBHeIil ypok. O600IIeHNHE U crcTeMaTu3anus 3Hanui o Teme "CraTuka TBepIoro tena' 1

164 PeszepBubIil ypok. O6001IEHHE M CUCTEMaTH3allHsl 3HAHUH 10 TeMe "3aKOHbI COXpPaHEHHS B )
MexaHuke"

165 PezepHblil ypok. O6001eHue U cucreMaTu3anus 3HaHui mo reme "OCHOBBI 1
MOJIEKYJIIPHOKMHETHYECKOM Teopun”

166 PezepHbiit ypok. O600menne u cucreMaTu3anus 3Hanuii mo reme "Tepmoauaamuka. TerioBsie 1
MaIIuHbI"

167 PesepBHblil ypok. O60011€HNE U CCTeMaTU3alks 3HAaHUH 110 TeMe "ArperaTHble COCTOSIHUS 1
BemiecTBa. PazoBblie mepexoabl"”

168 PesepBHbIil ypok. O600111€HNEe U ccTeMaTu3alus 3HaHu# 1o Teme "JekTpuyeckoe mnose" 1

169 PesepBubIil ypok. O600111eHIE U ccTeMaTH3alusl 3HaHUH 110 TeMe "[10CTOsTHHBIN 2NeKTPUYECKUid 1
TOK"

170 PesepBHblIil ypok. O60011eHNE U crcTeMaTu3alus 3HaHui 1o Teme "Toku B pa3ianyuHbIX cpenax” 1

OBLIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 170




11 KITACC

KoanyecTBo 4acoB

Ne n/m Tema ypoka
Bcero
1 B3anmoneincTBue NOCTOSHHBIX MarHUTOB U IIPOBOJHUKOB ¢ TOKOM. MarnuTtHoe nosie. ['unoresa 1
Awmmnepa
) Bekrop marHuTHOM MHAYKUMU. [IpMHIMD Cyliepno3uy MarHUTHBIX 1TOJI€H. JINHUM MarHuTHON 1
WUHIYKIUH
3 MarauTHoe 1oJie MPOBOJHUKA ¢ TOKOM. OmbIT Dpcrena 1
4 Cuita Amriepa, e€ HarpaBJICHUE U MOAYJIb 1
5 Pemenue 3agau 1
6 [Ipumenenue 3akoHa Amnepa. I1eKTpOU3MEpPUTENbHbIE TPUOOPHI 1
7 Cuna JlopeHua, e€ HanpaBiieHuE U MOAYJIb. [[BHkeHHNE 3apsyKEHHOM YaCTULIBI B OJJHOPOTHOM )
MarHUTHOM I10J1€
8 Pemenue 3anau 1
9 PaGora cunel Jlopeniia 1
10 Pemenue 3anau 1
11 MarnuTtHoe nose B Beuiectse. PeppoMarHeTHKy, napa- U AMaMarHeTUKN 1
12 OcHoBHbI€ cBOMCTBa heppomarueTukoB. [IpuMenenue GpeppoMaraeTukoB 1
13 Pemenue 3anay no reme "MaruuTtHoe nose" 1
14 Pemenue 3ana4 no reme "MaruutHoe nose" 1
15 SIBnenue 351eKTpOMarHuTHOM NHAYKIHMH. [I0TOK BEKTOpa MarHUTHOW MHYKIINN 1
16 OJ1C unaykuuu 1
17 3aKOH IEKTpOMAarHuTHOW MHAyKInK Papanes 1
18 Buxpeoe snektpuueckoe noje. Toku Oyko 1
19 O/J1C nHAYKINH B ABMKYIIMXCS IPOBOJIHUKAX 1




20 Pemenue 3anau 1
21 [IpaBuio Jlenua 1
22 WNunyktuBHOCTB. KaTylika MHAYKTUBHOCTH B LIENIU IIOCTOSIHHOI'O TOKA 1
23 SBnenune camounaykuuu. 3C caMOuHIyKIIMKU 1
24 OHeprus MarHUTHOT'O MOJISI KaTYIIKU C TOKOM. DJIEKTPOMAarHUTHOE 110J1€ 1
25 Pemenue 3agau 1
26 O06o00meHne 1 cucTeMaTH3alys 3HaHUH 10 TeMe "DIIeKTpoarnHaMuKa" 1
27 KonTponbhas pabota 1o reme "DnekrpoauHamuka” 1
28 KonebarenpHas cuctema. CBoOOaHBIE KOJIeOaHus. ['apMOHUYECKrEe KOJIeOaH s 1
29 Kunemarndeckoe u JUHaMUYECKOE OMHMCAHUE KOIeOaTeNbHbIX BUKCHUN 1
30 DHepreTuyeckoe onvcanue. BbIBOJ AMHAMUYECKOTO ONKUCAHUS TAPMOHUYECKUX KOJIEOAHUN U3 UX |
SHEPreTUYECKOro ¥ KNHEMaTUIECKOTIO ONMCAHUS
31 Ammutyna u asza konedbanuit 1
39 [lepuon u yacrota konedanuii. Ileproa ManbIx cBOOOJHBIX KOJIeOaHUI MaTEMaTHUECKOTO |
MmasiTHUKa. [leprnon cBOOOAHBIX KOIeOaHUN TPYKMHHOTO MasiTHUKA
33 3aryxatomue kojeOanus. BeiHyxeHHbIe kKonebanus. Pe3onaHc 1
34 ABTOKOJIE0aHUS 1
35 Pemenue 3anau 1
36 VYpok-koHpepennus "MexaHnnyeckue KojedaHus B My3bIKaJIbHbIX HHCTpyMeHTax" 1
37 O06o0mIeHne U crucTeMaTu3alus 3HaHui o TeMe "MexaHnudeckue KoneoaHus" 1
38 OnexkTpoMarHuTHbIe kojiebanus. KonebaTenbHblil KOHTYp 1
19 ®opmyna Tomcona. CBsi3b aMIUIMTYIbI 3apsiia KOHAEHCATOPA C aMIIJIUTYJOM CHJIBI TOKA B |
K0J1e0aTEeIbHOM KOHTYpE
40 3aK0H COXpaHEHUs PHEPTUHU B UCATHHOM KOJIeOaTEIIbHOM KOHTYPE 1
41 3aryxaromye 3JeKTpOMarHUTHbIEe KojieOanus. BoIHYy X /IeHHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHUs 1
42 ITepemenHsbIit TOK. Pe3ucTop u KOHIEHCATOP B LIEMU MTEPEMEHHOTO TOKA 1




43 Karymka HHIyKTUBHOCTH B LIETIH IIEPEMEHHOIO TOKA 1
44 3akoH Oma JJ1s1 3JIEKTPUYECKON 1IENU TEPEMEHHOT0 TOKa 1
45 MoIHOCTh NEPEMEHHOT0 TOKA. AMIUIMTYAHOE U IEHCTBYIOIIEE 3HAYCHUE CUJIBI TOKA U 1
HaIPSKEHUS
46 Pe3oHaHC B 3JIEKTpUYECKON LIENU 1
47 Pemenue 3anau 1
48 WneanbHblif Tpanchopmarop. [IponsBoacTso, nepeaaya u noTpedIeHUe JEKTPUUECKOW SHEPTUU 1
49 DKOJIOTUYECKHE PUCKU IIPU ITPOU3BOJICTBE 3JIEKTposHepruu. KynbTypa ucnonb3oBaHus |
JJIEKTPO’HEPI YU B IIOBCEAHEBHOM KU3HU
50 Pemenue 3anau 1
51 Pemenue 3anau 1
52 O06o001IeHre 1 CUCTEMaTU3aIKs 3HaHUH 110 TeMe "DJIeKTpOMarHuTHbIC KojieOaHus" 1
53 MexaHnueckre BOJHbI. XapaKTePUCTUKU MEXaHUYECKUX BOJIH 1
54 CBolicTBa MEXaHNYECKUX BOJIH 1
55 3BYyK. XapaKTepUCTUKHU 3ByKa 1
56 NudpasByk u ynprpa3syk. lllymMoBoe 3arpsisHeHHE OKpYKaroliel cpeibl 1
57 Pewenne 3anau 1
58 ONEeKTpOMarHUTHbIE BOJIHBI. M311ydeHNe 2JIEKTPOMAarHuTHBIX BOJIH 1
59 OHeprus MNEKTPOMAarHuTHBIX BOJH. CBOMCTBA 2JIEKTPOMAarHUTHBIX BOJIH 1
60 [Ikana >1eKTpOMarHUTHBIX BOJIH. [IpMeHeHre 3/IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY 1
61 [IpuHIMIBI paguocBs3u U TeneBuAcHU. Paguonokanys. DIEKTPOMAarHUTHOE 3arpsA3HEHHE |
OKpYXKarolien cpebl
62 KonTtponbHas padora no reme "Konebanus 1 BoiHbI" 1
63 Cgert. 3aKOH NPAMOJUHENHOTO PaCIIPOCTPAaHEHHUSI CBETA 1
64 Pewenue 3a1a4 Ha IPUMEHEHHUE 3aKOHA MIPSMOJIMHEMHOTO paclIpOCTPAHEHUs CBETA 1
65 OTtpaxenue ceta. [Lmockoe 3epkano. Chepuyeckoe 3epkajo 1




[Ipenomnenune cBera. AGCONIOTHBIM U OTHOCHTENIbHBIN TTOKa3aTelb npenomieHus. [lomHoe

06 BHYTpEHHee oTpakeHue. [IpeaenbHblil yro oJHOro BHyTPEHHETO OTPaKEHUs !
67 Pemenue 3aga4 Ha nprUMEHEHNE 3aKOHOB OTPAKEHUS U MIPEJIOMIIEHUS CBETA 1
68 Xon nydeit B mpusme. Jucniepcust cBera. CioxkHbIN cocTaB Oenoro ceera. [[Ber 1
69 JInnzel. DOKyCHOE pacCTOSTHUE U ONITUYECKAs CHJIA JIMH3bI 1
70 [Moctpoenne n300paskeHMii B IMH3AX U UX CHCTEMax. Y BETMUCHHUE JIMH3bI 1
71 Pemenue 3a1a4y Ha mocTpoeHre U300paKEHUI, TOTYYaEMbIX C TOMOIIBIO JTHH3 1
72 I'ma3 xak ontuueckas cucrema 1
73 Pemenue 3anayu. [Ipenensl npMEHUMOCTH T€OMETPUYECKON ONTUKH 1
74 CkopocTb cBETa U METO/IbI €€ U3MEPEHUS 1
75 Jucnepcus ceera 1
76 Hurepdepennnus creta 1
77 KorepeHnTHble UCTOYHUKH. Y CIIOBUS HAOIIOAEHNUSI MAKCHMYMOB 1 MUHUMYMOB 1
78 Pewenue 3anau 1
79 [Tpumenenue uHTEpPEepeHINN 1
80 Hudpakuus ceeta 1
81 JudpakumonHas peméTka. Y cioBre HaOI01€HUS INTaBHBIX MAKCUMYMOB 1
82 Pemenne 3anau 1
83 [Tonepeunocts cBeTOBBIX BOJIH. [lonsgpuzanus ceera 1
84 Pemenne 3anau 1
85 CBeToBbIE SIBIIEHUS B IPUPOJE 1
86 O000menne n cucreMarTr3anus 3Haunii no reMe "Onruxa" 1
87 KonTtponbHas pabora o reme «OnTuka» 1
28 ['paHuUIBl TPUMEHUMOCTH KJIACCUYECKOW MEXaHUKHU. 3aKOHBI AIEKTPOAUHAMUKH U IPUHIIUIL 1
OTHOCUTEJIBHOCTH
89 [ToctynaTel cienuaabHONW TEOPUU OTHOCUTEIBHOCTH 1




[IpoctpancTBeHHO-BpeMeHHOM nHTepBail. [Ipeobpasoanus Jlopenna. Y cioBre NpUIUHHOCTH.

20 OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPALIEHUE JITMHbI :
91 DHeprus U UMILYJIbC PENATUBUCTCKON YaCTHUIIBI 1
92 CB43b MACChI C SHEPTUEH U UMITYJIBCOM PEIIITUBUCTCKON YAaCTUIIbI. DHEPIUS TOKOS 1
93 PaBHOBECHOE TEIJIOBOE U3TyUYCHHE 1
94 3akoH cMmenieHust Buna 1
95 I'mnoreza M. Ilinanka o kBaHTax. @OTOHBI 1
96 DHeprus u UMIyJiabC PoToHa 1
97 ®oroaddext. OnbiTel A. I'. Cronerosa. 3akonsl poTorddhexra 1
98 Ypasaenue DitamreitHa it potodrddexra. "Kpacnas rpanuna” hotodrddexra 1
99 Hasnenue cera. Onbitel I1. H. JIeOeaena 1
100 BoHOBEIE CBOMCTBA YaCTHIL 1
101 Bounnsl ne bpoitns. J{nmuaa BonHb 1€ bpoitsis u pazmepsl 001acTH TOKaTU3aUK JBIDKYILIEHCS 1
YaCTUILIbI
102 KopmyckynsipHO-BOITHOBOM Tyalin3m 1
103 Judpaxius 377eKTPOHOB Ha KpUCTaJIIax 1
104 Crnemnuduka usmeperuit B Mukpomupe. CooTHoleHus Heonpeaenéunoctelt [ eizendepra 1
105 Pemenue rpaduyeckux 3anau 1
106 Pemenue pacu€THbIX 3a1a4 1
107 KonTtponshas padora no remam: "OcnoBsl CTO", "KopnyckynsspHO-BOIHOBOM qyanu3m” 1
108 OMBITHI TTO HCCIIEIOBAHUIO CTpOoeHUs aToMa. [ImaneTapras monens atoma Pesepdopna 1
109 ITocrynarer bopa 1
110 Bunel ciektpoB. CieKTp ypoBHEW HEPTrUH aToMa BOJAOpoAa 1
111 CnoHTaHHOE U BBIHYKJEHHOE U3IyYEHHUE CBETA 1
112 Jlazep 1
113 Hyxnonnas mozens siipa ['eiizenOepra-MBanenko. 3apsa 1 MaccoBoe 4ucIo siapa. M3otomsl. 1




PanmoakTuBHOCTD

3aKoH paJiM0aKTUBHOTO pacnaaa. CBONCTBAa HOHU3UPYIOIIETO U3JlydeHus. Biausaue

14 PaaMoOaKTUBHOCTH HA UBbIE OpraHu3Mbl. Jlo3umeTpus !
DHeprus CBs3U HYKJIOHOB B sifipe. SnepHbie cumbl. JlehekT Macchl siapa. SaepHbie peakiuu.

115 Snepusie peakTopsl. [IpobiieMsl yrpaBisieMoro TepMosIEpHOTO CUHTE3a. JKOJIOTHUECKHe 1
ACIEKThl Pa3BUTUS AAEPHON SHEPTETUKU
Mertoapl perucTpaluyy U UCCIEI0BAHUS JIEMEHTAPHBIX YacTUll. DyHJaMEHTaIbHbIE

116 B3auMOJIecTBUsI. bapnoHbl, Me30HbI U JenToHbl. [IpeacraBnenre o CTaHI1apTHOW MOJIEIH. 1
KBapk-ritooHHast MOJI€b aIpOHOB

117 ®usuka 3a npenenamu CtanaaptHoi Mojenu. TéMHas Matepust M TEMHast dHeprus. EAMHCTBO 1
(bu3nyecKoil KapTUHBI MHUpa

118 Otanbl pa3BUTHS ACTPOHOMHH. 3HAYEHUE ACTPOHOMHH 1

119 [IpumeHMMOCTb 3aKOHOB (PU3UKH ISl 00OBSICHEHUS IPUPOJIbI KOCMUYECKUX 00bEKTOB. MeTo bl 1
ACTPOHOMMYECKUX MCCIIEA0BaHNN

120 CoBpeMeHHbIE ONTHYECKHE TEIECKOIIbI, PaIHOTENECKOIbI, BHEaTMOC(hepHast aCTPOHOMHUS 1

121 Bun 3Bé3qH0ro Heb6a. Co3Besnus, spKue 3BE3/bl, IUTAHETHI, UX BUIUMOE IBUKEHHE 1

122 Comnneynas cuctema. Connie. ComHeyHasi akTUBHOCTb. Mictounnk sHeprun CoJHIa U 3BE3]] 1

123 3BE3/bI, UX OCHOBHBIE XapaKTEpUCTUKU. [[narpamma "crieKTpanbHbIi KJ1acC — CBETUMOCTB" 1

124 3Be3 bl [NIaBHOU ITOCIIEI0BATEILHOCTH 1

125 Buyrpennee ctpoenue 38€31. COBpeMEHHBIE ITPEACTABIEHUS O IPOUCXO0KIECHUN U IBOTIOLUU |
CouHIta 1 3BE31. DTallbl )KU3HU 3BE3]D

126 Muneunsiii [1yte — Hama 'anaktuka. Tunsl ramaktuk. YEpHbIE ABIPHI B spax TAIAKTUK 1

127 Bcenennas. Paciupenne Beenennoit. 3akon Xa66:ma. Teopus bosnbioro B3peiBa. PenukroBoe 1
U3IIy4eHUE

128 Macmrabnas ctpyktypa Beenennoii. Meraramaktuka 1

129 Hepeménnsie mpo0iaeMbl aCTpPOHOMUHT 1

130 ®uznyeckuil mpakTUKyM 1o teme "McciieioBaHne MarHuTHOTO TOJISI TOCTOSIHHBIX MarHUTOB' MITH 1




"UccnenoBanue cBoicTB (heppomarneTukoB” uinu "MccienoBanue qeHCTBUS ITOCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKOM"

®uznyeckuil npakTukyM 1o teme "M3mepenue cunbsl Amiepa" win "M3yueHue 3aBUCUMOCTH

131 cuibl AMriepa ot cuiibl Toka" niy "OnpeneneHne MarHUTHOM MHIYKIIUM Ha OCHOBE U3MEPEHUs
cuibl Amnepa"

132 ®usnueckuit npakTukyM 1o teme "MccnenoBanue sBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU'" WK
"Onpenenenre MHAYKIIMA BUXPEBOrO MarHUTHOTO 1oJs"

133 Ousnueckuii nmpakTHKyM 1o Teme "HccnenoBanue spneHus camonHaykiun'" wim "Coopka
MOJIEJIH 3JIEKTPOMAarHUTHOTO TeHeparopa”

134 Ouznyeckuil mpakTukym o teme "M3mepenue nepruona cBOOOAHBIX KOJIeOaHUNH HUTSHOTO U
IPYXUHHOT'O MasiTHUKOB"

135 Ouznyeckuil mpakTukyM o teme "IIpeobpazoBanue sHEPTHH B IPYKUHHOM MasiTHUKE"
®uznyeckuil npakTukyM 1o teme "HccienoBanue nepeMeHHOro ToKa 4epes3 Mocae0BaTelbHO

136 COoeIMHEHHBIE KOH/IEHCATOp, KaTylKy U pe3uctop” mwin "VccnenoBanre paboThl HCTOYHUKOB
CBE€Ta B LIENIU [IEPEMEHHOr0 ToKa"

137 ®uznyeckuil npakTukyM 1o teme "M3ydenne napaMmeTpoB 3ByKOBOI BOJIHBI"

138 ®uznyeckuil NpakTUKyM 1o TeMe "M3Mepenue nokasaTesns IpeJoMIEHUs CTeKIa" Win
"Tlonyuenne n300pakeHHs B CUCTEME U3 TIJIOCKOTO 3€pKajia U JIMH3BI"
®dusndeckuit mpakTukyM 1o teme "MccnegoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSTHUS OT

139 BellecTBa (Ha npumepe Kuakux JuH3)" win "M3mepenne GoKyCHOTO pacCTOSIHUS PACCEUBAIOIINX
H3"

140 Ousnueckuil npakTukyM 1o Teme "Habmoaenue audpaxiyu, HHTEpQEepeHIIny 1 MO pU3aluu
ceera"

141 ®usnueckuil NpakTUKyM 1o Teme "OnpeaeneHre UMITYIbCa U SHEPTUN PENATUBUCTCKUX YaCTHI]
(o oTorpadusmM TpeKoB 3apsHKEHHBIX YACTULl B MAHUTHOM ToJie)"

142 ®usznyeckuil mpakTukyM no teme "M3mepenne nocrtosiHuon [l1anka Ha OCHOBE UCCIEA0BaHUS
dororddexra" unu "MccnenoBanue 3aBUCMIMOCTH CHITBI TOKA Ye€pe3 CBETOMO OT HANpsKeHus "

143 duznyeckuil mpakTUKyM 1o teme "MccienoBanue crekTpa pa3peskeHHOro aTOMapHOro BOAOPOa




U U3MepeHue nocrositHHon Punodepra”

dusnueckuii nmpakTHKyM 1o Teme "MccnenoBanue painoakTUBHOTO (OHA C UCTIONBb30BaHUEM

144 1
no3umetpa” win "M3ydeHue moriaoneHus 0eTa-4acTuil amoMuaueM"
Owusnueckuii npakTKyM 1o Teme "Habmoaenus 38€31H0ro Heba HEBOOPYKEHHBIM TJIa30M C
145 HCITOJIb30BAaHUEM KOMITBIOTEPHBIX MPUIIOKEHUH JJI ONIPEICIICHUS MTOJI0KEHUS HEOSCHBIX !
00BEKTOB HAa KOHKPETHYIO AaTy: OCHOBHBIE cO3Be3/Ius CeBEepHOro MoJyIIapus U spKue 3BE3b1"
win "Habmonenus B reneckon JIyHbl, IaHeT, TYMaHHOCTEH U 3BE3HBIX CKOILICHHA"
146 O06o006menne u cuctemMaru3anys 3HaHui. Posb (U3KMKK 1 aCTPOHOMUH B SKOHOMHYECKOM, |
TEXHOJIOTHYECKOM, COIMAIBbHOM U ATHYECKOH cdepax MesaTeITbHOCTH YeI0OBEKa
147 O6o006menne u cuctemMaru3anus 3HaHui. Postb n MecTo (M3KUKK U aCTPOHOMHUU B COBPEMEHHOM 1
HAyYHOU KapTUHE MUpa
oOleHre U cucTeMaTu3alys 3Hanuid. Posb ¢pusudeckoit Teopuu B GOPMHPOBAHUH
0600 P
148 MpeJICTaBICHUI 0 PU3NUECKON KapTHHE MUPa, MECTO (PM3MUECKOIM KapTUHBI MUpa B 00ILEM psTy 1
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IIPEICTABICHUIN O IPUPOE
149 O06o0meHre u cucTeMaTu3anus 3HaHui 1o Teme "Kunematuka" 1
150 O06o006111eH1E U cUcTeEMaTH3ausa 3Hanui mo teMme "Kunematuka" 1
151 O06o0meHre u cucTeMaTu3amus 3HaHui 1Mo Teme "Jlunamuka" 1
152 O6o06menue u cucreMaTu3anus 3Hanui o Teme "CrtaTuka TBep0ro Tena” 1
153 O06o0menre u cucTeMaTr3aIys 3HaHUK 1Mo TeMe "3aKOHBI COXpaHEHUsT B MeXaHUKe" 1
154 O06o00611eHre 1 cucTeMaTu3anys 3Hanui 1o reme "OCHOBBI MOJIEKYIISIPHO-KMHETHYECKON Teopun” 1
155 O06o0menne u cucTeMaTu3alys 3HaHui 1o Teme "Tepmonunamuka. TernoBbie MaIMHBI" 1
156 O06o01IeHne 1 cucTeMaTu3alus 3HaHu# 1o TeMme ""ArperaTHbie COCTOSTHUS BemiecTBa. Da3oBbie 1
nepexonr”
157 O06o0011eHre U cucTeMaTH3alMsl 3HaHUH 110 TeMe "DieKTpuueckoe nosje"” 1
158 O06o0menre u cucTeMaTu3anus 3HaHui 1Mo Teme "TIoCTOSTHHBIN ATEeKTPUIECKUA TOK" 1
159 O6o0061eHne 1 cucteMaTu3anys 3HaHui no treme "Toku B pa3nuyHbIX cpegax” 1
160 O0001eHne 1 cucreMaTu3anus 3HaHui o TeMe "Maraursoe moJe" 1




PesepBHbIil ypok. O000IIeHIE M CHCTeMAaTH3allus 3HAHUH 110 TeMe "DJIeKTpoMarHuTHast

161 | 1
WHIYKIHS

162 PesepBHeIil ypok. O000IICHHE U CUCTeMATH3aIMs 3HAHUM 110 TeMe "MexaHnndeckue Koieoanus" 1

163 PesepBHbIil ypok. O000IICHNE B CHCTeMAaTH3allus 3HAaHUH 110 TeMe "DIeKTpOMarHuTHhIC )
KoneOanus"

L64 PesepBHbIil ypok. O000IICHNE B cCHCTeMaTH3allus 3HaHUH 110 TeMe "MexaHudeckue u )
AJIEKTPOMArHUTHBIE BOJIHBI"

165 PesepBHblit ypok. O6001IeHHE U cUCTeMaTH3alus 3HaHui o teme "OnTtuka" 1

166 PesepBHeIil ypok. O600mIeHHe U cucTeMaru3anus 3Hanuii o teme "OcHosbl CTO" 1

167 PeseprHblit ypok. O000IIeHNE U crcTeMaTh3anys 3HaHui 1o TeMe "KopmycKynsspHO-BOITHOBOM 1
nyanu3m"

168 PesepBHblit ypok. O60011IeHNEe U ccTeMaTH3alus 3HaHui o teme "®dusuka atoma" 1

169 PeseprubIil ypok. O600111eHHE U CUCTEMaTH3alMsI 3HaHUH 110 TeMme "DPu3rKa aTOMHOTO SApa U |
3JI€MEHTAPHBIX YaCTHIL"

170 PesepBHblit ypok. O0001IeHNE U cucTeMaTH3alMs 3HaHUH 1o Teme "DIeMeHThbI acTpOPU3UKHU" 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

MskumieB, byxosueB, Corckuit: @usuka. 10 knacc. YueOnuk. ba3oBslii u

yrayonennsiii yposau. @I'OC

Msxkuine, byxosies, Corckuii: ®usuka. 11 kinacc. YueOHuk. ba3oBslil u

yrayoneHHbiil ypoBHu. ®I'OC

METO/INYECKHUE MATEPUAJIBI IJI51 YUUTEJIA
[TogpoGHee:

https://www.labirint.ru/books/690223/?ysclid=Inh66140ho311654497

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

https://www.labirint.ru/books/690223/?ysclid=Inh66140ho311654497


http://www.labirint.ru/books/690223/?ysclid=lnh66140ho311654497
http://www.labirint.ru/books/690223/?ysclid=lnh66140ho311654497




		2024-10-13T11:50:54+0400
	00a144e41b2b9da113
	Татьяна Геннадьевна Маслова




