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MMOACHUTEJBHASA 3AIINCKA

ITporpaMMa 1o @u3uke Ha YpOBHE CpeaHero oOmero o0pa3oBaHUs
pa3zpaboTaHa Ha OCHOBE IIOJIO)KEHUH U TpPEOOBAHMH K pe3ysIbTaTaM OCBOECHMS
OCHOBHOI 00pa3oBaTenbHON mporpammsbl, npeacraBieHHsix B ®I'OC COO, a
TaKke ¢ yu€toMm ¢enepanbHON paboueit mporpammbl BocnuTanus u Konunenmuu
npenoaaBaHus yueoHoro npeamera «Pusuka» B 00pa30BaTENIbHBIX OPraHU3ALMSIX
Poccuiickoit ~ @enepaiuy,  peaqu3ylOIIMX  OCHOBHBIE  00pa3oBaTelIbHBIC
IPOrpamMMBlI.

[Tporpamma no ¢usuke onpeenser 00s13aTeNbHOE MPEIMETHOE COJEpKaHuE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCJIEI0BATENBHOCTh U3YUYEHHSI TEM U PAa3/EJIOB
y4e0HOro mpeaMera ¢ y4€TOM MEXKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3EH,
JOTMKM y4eOHOro IIpolecca, BO3pPacTHBIX OCOOEHHOCTEM OOydaroluxcsl.
[IporpamMma mo ¢u3uke AA€T MpeACTaBICHHE O LENAX, COACpPXKaHUH, OOIIen
cTpareruu OOy4YeHUs, BOCHUTAHHUS M PA3BUTUS OOYYAIOIIMXCS CpEeICTBaMU
yuebHoro npeaMera «Pu3nkay Ha yriryOJIEHHOM YPOBHE.

N3yuyenne kypca (U3MKH YriiyOJIEHHOTO YPOBHS IO3BOJIIET pEaln30BaTh
3a/1a4 Npo¢eCCUOHATIBHOW OPUEHTAlLlMU, HAIPABJIECHO HA CO3/laHUE YCIOBUH JIf
NPOSIBIICHUS] CBOMX HHTEIUICKTYyaJbHBIX M TBOPYECKUX CHOCOOHOCTEH KaxKIbIM
oOydJaromuMcsi, KOTOpble HEOOXOAMMBI i MPOJOJKEHHs O0pa3oBaHUSA B
OpraHM3anusax NpoecCUOHATBLHOrO 00pa3oBaHUs 10 pa3IUMYHbIM  (PU3HKO-
TEXHUYECKUM U MHKEHEPHBIM CIIELIUAIBHOCTSIM.

B nmporpamme mno ¢Qusuke omnpenensiorcs IMIAHUPYEMbIE pEe3yNbTaThl
OCBOEHUS Kypca (PM3MKH Ha YPOBHE CPEAHET0 OOIIET0 00pa30BaHUS: JINYHOCTHBIE,
MeTamnpeaMeTHbIe, MpeaAMeTHble (Ha  yrimyOnéHHoM — ypoBHe).  Hayuwo-
METOJI0JIOTHYECKOM OCHOBOM Il pa3pabOTKu TpeOOBaHUM K JIMYHOCTHBIM,
METANpeIMETHBIM U TPEAMETHBIM pe3yjbTaTaM oOOydYarolUXCsl, OCBOMBIIMX
nporpaMMmy 1o (u3MKe Ha YpPOBHE CpenHero o6mero oOpa3oBaHHs Ha
yIIyOIE€HHOM YPOBHE, SIBIISIETCSI CUCTEMHO-/1€ATEIbHOCTHBIA MOIXO/.

ITporpaMma 1o (pu3mke BKIIOYAET:

IUIAHUPYEMBIE PpE3yJbTaThl OCBOEHUS Kypca (U3MKM Ha YINIyOJEHHOM
YPOBHE, B TOM YHCJIE IPEAMETHBIE PE3YJIbTATHI 10 ro1aM 00y4EHHUS;

coJiep:kanue yueoHoro npeamera «Pusnka» 1Mo rogam o0ydeHusl.

[IporpaMma mo ¢Qu3Mke HMeeT NPUMEPHBIM XapakTep M MOXKET OBITh
UCIIOJIb30BaHa YUUTENAMHU (PU3UKH JIJIs1 COCTABIEHMS CBOUX paOOYMX IPOrPaMM.



[TporpamMma no ¢u3nke HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUUTENEH U
IPENOCTABIAET BO3MOXKHOCTH [UISl pEajM3allMd  Pa3IMYHbIX METOJUYECKHX
NOJXOJOB K MpenofaBaHui0 (U3UKU Ha YriayOJEHHOM YpOBHE MpPH YCIOBUU
cOoXpaHeHUs 00s13aTeIbHON YacTu coiepKaHus Kypca.

®du3rka Kak Hayka O HauOolsiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTYMAasl B
KayecTBE y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYIIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpy>katoieM mupe. LLIkonbHbI Kype HU3HKH — cCTEMOOOpa3yOIInii
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SBJICHUM, H3Yy4aeMbIX XHMHEH, Ouoyoruei,
dbuznyeckoir reorpadueit u actpoHomued. Vcmonb3oBaHME W aKTUBHOE
npUMeHeHHEe (U3UYECKUX 3HAHUM ONpeNenuyio XapakTep U OypHOE pa3BHUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEPreTuKH, TPAHCIOPTa, OCBOCHUSA
KOCMOCAa, TOJIyYEHUsI HOBBIX MAaTe€pUajoB C 3aJaHHbIMM CBOWcCTBaMHU. M3yuyeHue
(GU3MKK BHOCUT OCHOBHOM BKJIaJ B (OPMHUPOBAHHE €CTECTBEHHO-HAYUHOMN
KapTHUHBI MUpa oOydaromerocs, B (opMupoBaHHE YMEHHUI MPUMEHSATh HayYHBIN
METO/]I IO3HAHUS TIPH BBITOJIHEHUU UMH Y4€OHBIX UCCIIETOBAHHIA.

B ocHOBY kypca ¢pu3nku Ha YpOBHE CpPEeTHETO 00IIero 00pa30BaHuUsl MOJI0KEH
pAIl UIEel, KOTOPhIE MOKHO PACCMATPHUBATh KaK IMPUHIIMUIIBI €70 TOCTPOCHHUS.

Hoea uyenocmnocmu. B COOTBETCTBUM C HEM KypC SBIIAETCS JIOTHYECKU
3aBEpIIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lenoB (U3MKH, BKIIOUAET Kak
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHOMN (DU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HeW Marepuan Kypca (pu3uku
00bequHEH BOKpPYr (¢u3Mueckux Teopuil. Benymmm B Kypce sBisieTcs
dbopMHpoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTe€pUH, BEUIECTBE U
noJIe.

Hoea zymanumapuzayuu. EE peanusanus nOpeanosaracT HUCIOJb30BAHUE
I'YMaHUTAPHOTO TOTEHIMaNIa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3U Pa3BUTHUSA
bu3uku ¢ pa3BUTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMHU M 3KOJOTHYECKUMH MPOOIEMaMH.

Hoen npuxnaonoin nanpaenennocmu. Kypc ¢usuku yriayOnEHHOTO ypoBHs
IPEANOIAraeT 3HaKOMCTBO C HIMPOKHM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHX
MPUWIOKEHUN HM3YUYEHHBIX TEOPUUM M 3aKOHOB. [Ipm 3TOM paccmarpuBaroTCs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBbIE TEXHUYECKHUE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea »3konocuzayuu peanu3yeTcs MNOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJIepXaHus, TMOCBSIIEHHBIX SKOJOTUYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTMH, a TakXke OOCYXIEHHU
po0sIeM palMOHAIBHOTO MPUPOIOIIOIB30BAHUS U HKOJIOTHYECKO 0€30MacHOCTH.



OcBoeHue cofiepKaHusl MporpamMmbl MO (GU3MKE JOHKHO ObITh MOCTPOCHO Ha
NPUHIINIIAX CHCTEMHO-JIEATEIbHOCTHOTO noaxonaa. s Gus3uku peanusanus 3THX
NPUHILIUIIOB 0a3UpyeTcsl Ha UCIOIb30BAaHUH CAMOCTOSITEIbHOTO HKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBYytoero ¢akropa ydeOHoro mnpoiecca. s yriy0aéHHOro
YPOBHSI — 93TO CHCTEMa CaMOCTOSITEIBHOTO YYEHHUYECKOTO HSKCIEPUMEHTA,
BKJIIOYAIOLIETO (PPOHTANbHBIE YYCHHUECKHE OIBITHl TMPU H3YYEHHH HOBOTO
MaTtepuana, JabopaTopHbie paboThl U pabOTHI MpakTUKyMma. [Ipyu 3TOM BO3MOKHBI
IBa crnocoba peanu3auudd (U3MUECKOro TMpakThUKyma. B mepBom ciydae
MPaKTUKyM MpoBoaUTCs ub0 B koHIe 10 u 11 kmaccos, mubo0 mocie nepBoro u
BTOPOr0 TMOJIYTOJUM B KaXJOM U3 3THX KiaccoB. Btopoil cmocod — 3T0
uHTerpamuss paboT TPaKTUKyMa B CHCTEMYy JabOpaTOpPHBIX paboT, KOTOPHIC
NPOBOJASATCS B Tpolecce u3ydeHus paszzgena (temsl). [Ipm 3tom mojn paboramu
MPaKTUKyMa MOHUMAETCSl CaMOCTOSITEIbHOE MCCIEI0BAaHUE, KOTOPOE MPOBOJIUTCA
10 PYKOBOJCTBY CBEPHYTOr0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBO MHCTPYKIIUU.

B nporpamme 1o (¢u3MKe cucTeMa YYEHHYECKOTO HSKCIEpUMEHTa,
7a00paTOpHBIX pabOT M MpakTUKyMa MpelCTaBieHAa €IWHBIM TepeuHeMm. Bribop
TEMaTUKU U1 3TUX BUAOB YUCHHUYECKUX MPAKTHUECKUX PAOOT OCYIIECTBISIETCS
y4aCTHHKaMU 00pa30oBaTEIbLHOTO Mpollecca UCXO0d U3 OCOOEHHOCTEHN MOYypOYHOIO
IUIAHUPOBAHMUSI M OCHallleHus KabOuHera ¢usuku. [Ipu sTOM oOecneunBaercs
OBJIaJicHUEe OOYyYaIOUUMHUCS YMEHUSMH TMPOBOJUTH TPSAMbIE U KOCBEHHBIC
U3MEPEHMs], UCCIEeNOBAaHUS 3aBUCUMOCTEH (DU3MUECKHX BEIMYUH M IMOCTAHOBKY
OMBITOB O MPOBEPKE MPEAJIOKEHHBIX THIIOTES.

bonbiioe BHUMaHUE yAENsSETCS PELIEHUI0 PACUETHBIX W KayeCTBEHHBIX
3apad. Ilpu sToM 1uIst pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 33Jla4d C SIBHO
3aJJaHHOW M HESIBHO 3aJaHHOM (PU3MUECKON MOJEIbIO, MO3BOJISIONINE MPUMEHSThH
U3yYEHHbIE 3aKOHbl W 3aKOHOMEPHOCTH KakK W3 OJHOrO pasjesia Kypca, Tak U
UHTErpUpysl MPUMEHEHHE 3HAaHUI U3 pa3HbIX pa3ziesioB. J[Jis KaueCTBEHHBIX 3a/1a4
IPUOPUTETOM SBJISIFOTCS 3aJaHUsl Ha OOBSCHEHUE/TIPEACKA3aHUE MPOTEKAHUS
¢busznyecKux SBJICHUN U MPOIIECCOB B OKPY’KAIOIIEH *KU3HHU, TpeOyromue BpIOOpa
buznyecKoil MoAenu A CUTyalluu IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpedoBanusiMu PI'OC COO k MarepuaibHO-
TEXHUUYECKOMY OOECIICUCHHUI0 Y4eOHOTO IMpolecca Kypc (U3UKH YriayOJEHHOTrO
YPOBHSI Ha YPOBHE CPEIHET0 OOLIEro 00pa30BaHus JOJKEH U3y4aThbCsl B YCIOBHSIX
npeaMeTHoro kabuHeTa. B kabuHere (GU3MKH JOHKHO OBITh HEOOXOJUMOE
nabopaTopHoe OOOpyJOBaHUE ISl BBIMOJHEHHUS YKa3aHHBIX B TPOrpaMMme TI0
(bu3MKe YYEHUYECKUX OIBITOB, JIAOOPATOPHBIX pPabOT M paboOT MpakTHKyma, a
TaK)Ke IEMOHCTPALIMOHHOE 000PYJ0OBaHUE.

JlemoHCTpanoHHOe o0OopyaoBaHue (QopMupyercs B COOTBETCTBUU C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH U OOECHEeYMBAET IOCTAaHOBKY



NIEPEYUCIICHHBIX B TIporpamMMe 10 (DM3HMKE KIFOUYEBBIX JEMOHCTpAIMi s
UCCIICIOBAaHMSI  W3yYaeMbIX SIBJICHHA ©  TPOIECCOB, OMIMPHUYCCKHX U
(GyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MPUMCHCHHIA.

JlabopatopHoe 00OpymOBaHHME IS YYEHWYECKUX TNPAKTHUECKUX pPaboT
dbopMupyeTcsi B BHJI€ TEMAaTUYCCKUX KOMIUIEKTOB U OOECIIEYMBAETCS B pacuére
OJIHOTO KOMITJICKTa Ha JBYX OOyYaromMXcs. TeMaTHYeCKHEe KOMIUICKTHI
71a00paTOPHOTO O0OPYAOBAHMS JOJDKHBI OBITH TIOCTPOSHBI HA KOMIUIEKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BHJIE ITU(PPOBBIX J1a00paTOpHi.

OCHOBHBIMU TIENISIMU U3y4eHUS (PU3UKHU B 00IIIEeM 00pa30BaHUU SBIISIOTCS:

dopMUpOBaHHEe UHTEpEca H CTPEMJICHUS OOy4aronuxcs K HaydHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HWHTEIUICKTyaJIbHBIX H  TBOPYECKHX
COCOOHOCTEM;

pa3BHUTHE TPEACTABICHUI O HAYYHOM METOJe MO3HaHHUSA W (popMHpOBaHHE
UCCJICIOBATEIILCKOTO OTHOIICHHUS K OKPYIKAIOITUM SIBJICHHSIM;

(GbopMUpOBaHHE HAYYHOT'O MHPOBO33PEHHS KaK pe3yJibTaTa M3Y4YCHHS] OCHOB
CTPOCHHS MaTepuu B (PyHTaMEHTAIbHBIX 3aKOHOB (DH3UKH;

dbopMupoBaHre YMEHUI OOBSCHATH SBICHUS C UCIIOJIb30BaHUEM (PH3UIECKIX
3HAHWUW U HAYYHBIX JIOKA3aTEIbCTB;

(dopMUpOBaHHE NPEIACTABICHUNA O POIM (DH3UKKA IS Pa3BUTHSA JPYTHX
€CTECTBCHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  TPEJACTAaBICHHWM O  BO3MOXKHBIX  cdepax  Oymymiei
npo(heCCHOHANTLHOM  JIEATEIBHOCTH, CBSI3aHHBIX C (U3WKOH, TOJATOTOBKA K
JanbHenIeMy 00y4eHHIO B 3TOM HaIlpaBJICHUH.

JlocTrKEeHHE ATUX IeIed 00eCIeuynBaeTCs PEIICHHEM CIISAYIONINX 3a]1ad B
mpoliecce n3ydeHus Kypca GU3NK1 Ha yPOBHE CPETHETO O0IEro 00pa30BaHMUS:

nprOOpeTEeHNE CUCTEMBI 3HAHUN 00 OO0mMX (PU3MYECKHX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHSIX,  BKJIIOYAas  MEXaHUKY,  MOJEKYJISpHYI  (U3HKY,
9JIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY ¥ 3JICMEHTHI aCTPOPHU3UKH;

(dbopMUpOBaHHE YMEHUH MPUMEHATH TEOPETUUCCKHIE 3HAHUS IS OOBSICHCHUS
(U3HYECKUX SBJICHUW B MPUPOAC WM JUIS TPUHATHS MPAKTHYCCKUX PEIICHUN B
MMOBCEIHCBHOM JKU3HU;

OCBOCHHE CIIOCOOOB pEIICHHUS PA3NMUYHBIX 3aJad C SBHO 3aJlaHHOU
(GU3HYECKON MOJIEbIO, 3a/ay, IMOJAPa3yMEBAIONINX CAMOCTOSITEILHOE CO3/JIaHUe
du3MYecKO MOJeNM, aJeKBaTHOW YCJIOBHSAM 3aJadd, B TOM YHCIE 3ajad
WH)XCHEPHOTO XapaKTepa;

NOHMMaHWe (U3NYECKUX OCHOB W TPUHIMUIIOB JEHCTBUS TEXHUYCCKUX
YCTPOMCTB U TEXHOJIOTHUECKUX TMPOIIECCOB, MX BIUSHUSI Ha OKPYKAIOIIYIO CPEY;



OBJIaJICHUE METOJaMH CaMOCTOSITEIbHOTO IUITAHUPOBAHMUS M TMPOBEACHUS
¢uznyecKkux SKCIEPUMEHTOB, aHajW3a M HMHTEepHpeTrauud uHGOpMaluH,
oTpezieNieHus JOCTOBEPHOCTH MOJIYYEHHOTO Pe3yibTaTta;

CO3J]aHUE YCJIOBUHM IJIsl pa3BUTHA YMEHUH MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU J1€ATENbHOCTH;

pa3BuTHE WHTEpeca K chepaM nmpodhecCHOHATHLHON IS TENHHOCTH, CBI3AaHHON
¢ (pU3UKOM.

B cootBerctBun ¢ TpedboBaHusimu DPI'OC COO yrinyOn€HHBIA YpPOBEHb
u3ydyeHus: yueOHoro mnpeamera «®duszumka» Ha ypoOBHE CpeaHero oOIero
oOpa3zoBaHusi BbIOMpaeTcs OOYyYaloIUMHUCS, [UIAHUPYIOUIUMHU TPOJIOJKEHUE
0o0pa30BaHUs 1O CHEHHATBHOCTIM (PU3UKO-TEXHUUECKOTO TPODHUIIS.

Ha uzyuenue pusuku (yrmyOnéHHBIH YPOBEHb) Ha YPOBHE CPEAHETO OOIIETo
obpazoBanus oTBoauTCs 340 yacoB: B 10 kimacce — 169 yacoB (5 yacoB B HENEIO),
B 11 kmacce — 170 yacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMMe mo (U3MKE IMepeueHb J1abOopaTOPHBIX H
IPAKTUUECKUX paboOT SBISIETCS PEKOMEHJOBAaHHBIM, YUHMTENb JI€l1aeT BbIOOD
NpOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB € YYETOM HMHAWBHUIYaTIbHBIX
0COOEHHOCTEH 00yYarOImMUXCS.



COAEPXXAHME OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ IO3HAHUSA PUPOIBI.

®duszrka — pyHIaMeHTallbHasg HayKa o npupojae. HayuHslil MeTo1 MO3HaHUS U
METO/Ibl UCCIIEIOBAHUS (PUBUUECKUX SIBJICHUU.

DKCIEPUMEHT M TEOpHsl B Mpollecce Mo3HaHus mnpuponbl. Habmionenue u
HKCIIEPUMEHT B (DU3HKE.

CriocoObl  M3MepeHus: (PU3MUECKUX BEIMYMH (AHAJIOTOBbIE M IHU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[lorpemHocT  W3MEpeHUM  (PU3MYECKUX  BEJIMYMH  (aOCONIOTHAs W
OTHOCHUTEJIbHAS).

MonenupoBanue (HpU3MUECKUX SBICHUI M MPOIECCOB (MaTepHalibHasl TOYKa,
a0COMIOTHO TBEPIOE TENIO, HWcaNbHAS KUIAKOCTh, WIACATBHBIA Ta3, TOUYCHUHBIN
3apsan). ['unoresa. @uznueckuil 3aKoH, TpaHuUllbl ero npuMeHumoctu. dusnyeckas
Teopusl.

Ponp u mecto ¢usuku B (HOpMUPOBAHMM COBPEMEHHON HAYyYHOW KapTHUHBI
MUPA, B TPAKTUUECKON JAESITETbHOCTHU JIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaxmuKym.

W3mepenne cuiibl TOKAa W HANpsOKEHUS B IIEMH TMOCTOSHHOTO TOKa IMpH
MOMOIIY aHAJIOTOBBIX U IU(POBBIX U3MEPUTETBHBIX TPUOOPOB.

3HakoMcTBO C nudpoBoiil taboparopueit no ¢usuke. [Ipumepsl u3mepenus
(U3UYECKUX BEIIMYWH TIPHU MIOMOIIM KOMIIBIOTEPHBIX JATYHKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABmKeHHE. OTHOCHTEIBHOCTh MEXaHUYECKOTO JABUKEHUS.
Cucrema otcuéra.

[Tpsimast u oOpaTHast 3a1a4u MEXaHUKH.

Panuyc-BekTop MaTepuanbHON TOYKH, €ro MPOEKIMH Ha OCH CHUCTEMBbI
KoopauHat. TpaekTopus.

[lepemenienne, CKOpPOCTh (CpeaHSAs] CKOPOCTb, MTHOBEHHasi CKOPOCTH) M
YCKOpEHUE MaTepUaJbHOM TOYKH, UX MPOEKIUU HA OCH CUCTEMbl KOOpPIUHAT.
CioxeHue nepemMeneHuil U CI0KEHNE CKOPOCTE.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBUKEHUE. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IMyTH MaTepUaIbHON TOYKUA OT BPEMEHHU U MX
rpaduku.

CBoOomHoe manmeHue. YcCKopeHue cBOOOAHOTO majeHus. J[BmkeHue Tena,
OpOIIEHHOr0 TMOJ YIJIOM K TOpPU30HTY. 3aBUCHMOCTh KOOpPAMHAT, CKOPOCTH M
YCKOPEHHS] MaTEpUAIbHON TOYKH OT BPEMEHU U UX FPAPUKH.



KpuBonmHenHoe  nBukeHue. JIBMKEHHE  MATepUAIBHOW  TOYKM 11O
OKPY>KHOCTH. YTJOBas W JIMHEWHass CKOpocTh. [lepuon m yacTtoTra oOpaiieHus.
[{eHTpocTpeMuUTENBLHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHT€HLHUAIBHOE) U MOJIHOE
YCKOpPEHHUE MaTEPUAIbHON TOUKH.

TexHuyeckue yCTpONCTBA M TEXHOJIOTMYECKHE MPOLECCHI: CIUIOMETP,
JBUKEHUE CHapsJOB, LEMHbIE, IMIECTEpEHYAThIE W PEMEHHBIE MEepeaayH,
CKOPOCTHBIE JTHU(THI.

Jlemoncmpayuu.

Mopens cucteMbl OTCUETA, WILTIOCTPALUMS KMHEMATHUYECKUX XAPAKTEPUCTUK
JBH>KCHUS.

Crioco0Obl uccieI0BaHus IBUKEHUIA.

WrocTpanys NpeaenbHOro nepexoia i UBMEpPEHHEe MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue IBUKEHUN C UCTIOJIB30BAHUEM MEXaHU3MOB.

[TameHne Ten B BO3AyX€E U B PA3PEKEHHOM MIPOCTPAHCTBE.

HabGmronenne aBmkeHus Ttena, OPOLIEHHOIO MOJA YIJIOM K TOPHU3OHTY H
TOPU30HTAJIBHO.

Hamnpagnenue ckopocTy pu ABUKEHUH MO OKPYKHOCTH.

[IpeoOpa3zoBaHue yriaoBOil CKOPOCTH B PELYKTOPE.

CpaBHEHUE TyTEH, TPACKTOPUM, CKOPOCTEN NBUKEHUS OJHOTO U TOTO XKE
TeJIa B pa3HbIX CUCTEMAaX OTCUYETa.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKmMuKym.

N3yueHre HEpaBHOMEPHOTO ABMIKEHHUS C LIEJBIO ONPEIEICHUS MTHOBEHHOM
CKOpOCTH.

N3mepeHne yCcKOpeHUs MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JABUKECHHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH MYTH OT BPEMEHU IIPU PAaBHOYCKOPEHHOM
JIBH>)KCHUU.

WU3mepenne  yckopeHuss ~ CBOOOJHOTO  mafeHUss  (PEKOMEHJIOBAHO
UCIIOJIb30BaHue IUPPOBOI TabOpaToOpuH).

N3yuenne fABUXKEHHUS Tella, OpOIIEHHOro Tropu3oHTalbHO. IIpoBepka
TUIOTE3bl O MPSAMOMl MPONOPUUMOHAIBHOM 3aBHCHMOCTH MEXAY JaJbHOCTBIO
MOJIETA ¥ HAYaJIbHOM CKOPOCTHIO TENA.

N3ydeHne IBHXKEHUS Tella MO OKPYKHOCTM C ITOCTOSSHHOM MO MOZYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHUMOCTH TiepuoAa oOpalleHusi KOHMYECKOTO MasTHUKA
OT €T0 MapaMeTPOB.

Tema 2. Jlunamuxa.



IlepBbiii 3akoH Hprotona. Muepuumanenble cuctemsl orcyéra. [lpuHnmn
oTHocutenpHOCTH ['anunes. HenmHepuuanpHble cUCTEMBI OTCUETA (OINpEAEIICHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuI Cynepro3uiyy CHil.

Bropo 3akoH HeroTOHA 1711 MaTepUaIbHON TOUYKHU.

Tperuit 3axkoH Hpr0TOHA [U1s1 MaTEpUAIBbHBIX TOYEK.

3aKOH BCEMHMPHOIO TSITOTEHUS. OKBHBAJICHTHOCTh TI'PABUTALIMOHHON U
MHEPTHOW MACCHI.

Cuna tspKkecTu. 3aBUCHMOCTh YCKOPEHMSI CBOOOJIHOTO NaJEHUS OT BBICOTHI
HaJ TMOBEPXHOCTHIO IUIAHETBI U OT reorpapuyeckod IMMUpOTHL. JIBUXKEHHE
HEOECHBIX TeN U X CcIyTHUKOB. 3akoHbl Kerepa. [lepBast kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec tema, aBmxymierocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe TpeHue. Cuna TpEHHUs CKOJIBKEHUS WU CUJIa TPECHMS
nokost. Koapduument tpenus. Cuna conmpoTHBICHHS NPU JABHKEHUU Tella B
JKAJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBHKEHUS.

Hasnenue. 'mapocrarnyeckoe aasienue. Cuna Apxumena.

TexHru4ecKue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: IMOALINMITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauyuu.

Habmronenne nBruKeHHs TeN B MHEPLHMATBHBIX U HEMHEPIHAIBHBIX CUCTEMAX
OTCYETA.

[IpyHIMII OTHOCUTENBHOCTH.

Kauenne nByX LHMIMHAPOB WM LIapOB Pa3HOM MAacChl C OAMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCYETA.

CpaBHEHHE  pPABHOJIEWCTBYIOLIEH  NPHIOXKEHHBIX K TEIy CHI C
IIPOU3BECHUEM MACCHI TEJIa HA €r0 YCKOPEHHUE B MHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO CHJI, BOZHUKAIOIUX B PE3YyJIbTaTE B3AMMOICHCTBHS TEIl.

N3mMepenune macc 1o B3anMOACHCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOABEME U NAJCHUU.

IleHTpoOE)KHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS IIOKOSA, KAYECHUSI U CKOJIBKEHUS.

Yuenuueckuit saxcnepumenm, nadopamopnoie padomul, npaKMuKym.

N3mepeHne paBHOJAEHCTBYIOIIEN CHJI NIPU JABUKEHUU OpyCKa MO HAKIOHHOM
IJIOCKOCTH.

ITpoBepka TUIIOTE3Bl O HE3aBHUCHUMOCTH BpPEMEHHU JBUXKEHHUS Opycka IO
HAKJIOHHOM INTOCKOCTH Ha 33JaHHOE PACCTOSIHUE OT €ro MacChl.



HccnenoBaHure 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIMX B NPYXUHE U
pe3nHOBOM 00pasiie, OT ux JAehOpMaIIHH.

N3yueHune NBUKEHUSI CUCTEMBI TE€J, CBSI3aHHBIX HHUTHIO, IEPEKUHYTON uepes
JErKui OJIOK.

N3mepenue koddduiiieHTa TpeHUs MO BEJIMYMHE YIJII0BOTO Kod(duimreHTa
3aBucuMoctu F.,(N).

HccnenoBanue IBMXKEHHSI OpyCKa MO HAKJIOHHOW IJIOCKOCTH C IMEPEMEHHBIM
K03 ULIMEHTOM TPEHHUSI.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpmoe Teno. IloctymarenbHoe M BpaliateabHOE JBUYKEHUE
TBEpAOro Teiaa. MOMEHT CHJIBI OTHOCUTENBHO OCH BpalleHus. Ilnedo cuibl.
CnoxeHue cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHS TBEPAOTO TENA.

VYcroiiunBoe, HeyCTOHYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHL: KPOHIUTEMH,
CTPOUTENBHBIN KpaH, PEHIETYAThIE KOHCTPYKIUU.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKmMuKym.

HccnenoBanne yclIOBUML pPaBHOBECHS TBEPIAOIO TeJla, HMEIOLIErO0 OCh
BpALLCHUS.

KoHcTpynpoBaHHe KPOHIUTENHOB U PAaCUYET CUII YIIPYTOCTH.

M3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO IUIOIIAb OTIOPHI.

Tema 4. 3axkonvl coxpanenus ¢ Mexanuke.

NMnynbc MaTepranbHON TOUYKH, CHCTEMBI MaTEpUAIbHbBIX TOUeK. LleHTp Macc
CHUCTEMBI MAaTEPUAIBHBIX TOYEK. TeopemMa 0 IBUKEHUHU LIEHTPA Macc.

NMnynbe CUITBbI M UBMEHEHUE UMITYJIbCA TElIa.

3aKOH COXpaHEHUs! UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

MomeHT umIlyJbca MartepualibHOM TOYkH. [IpenacraBieHue o COXpaHEHHH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGotra cunmel Ha MajaoM M Ha KOHEYHOM mnepemernneHud. ['paduueckoe
IIPEICTABICHUE PA0OTHI CUIIBI.

MoIHOCTS CUJIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOYKM. TeopemMa 00 H3MEHEHUU
KMHETUYECKOW SHEPTUU MATEPUAIBHOW TOYKH.



[loTeHIMaNbHBIE W HENOTEHUMANBHbIE CHWIBL. lloTeHnnanbHas HHeEprus.
[TorenuunanbHast SHEPrUus ynpyro AeQopMUpOBaHHOW NPy UHBL. [loTeHIMaNbHas
DHEPIus Tela B OJHOPOJHOM I'paBUTAMOHHOM mone. [loreHnumaneHas sHeprus
TeJa B TPABUTALIMOHHOM I0JIe OJHOPOJIHOTO Iapa (BHYTpH M BHE I1apa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

CBsi3p pabOThl HEMOTEHIUAIBHBIX CHJI C W3MEHEHHEM MEXaHU4eCKOU
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOM SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymnM s MACaIbHOM KUAKOCTU KAK CIEACTBUE 3aKOHA
COXpAaHEHUSI MEXaHUUYECKON IHEPTHH.

TexHuyeckue yCTpOMCTBA U TEXHOJIOTMYECKUE MPOLECCHI: IBUKEHUE PAKET,
BOJOMET, KOMNEpP, MNPYKUHHBIM MHUCTOJET, THUPOCKOI, (QUIypHOE KaTaHWE Ha
KOHbBKax.

Jemoncmpayuu.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

N3MepeHne MOIHOCTH CHUJIBI.

W3MeHeHue 3Hepruu Tena Mpu COBEPILICHUN PAOOTHI.

B3auMHble NpeBpalllcHUs KUHETUYECKOW W MOTCHUUAIBHOW SHEPrUid MpH
JNEWCTBUU HA TEJIO CWIIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHHe SHEPTHUH MPU CBOOOTHOM TaICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxmuKym.

N3mepeHne nMmnyJiibea Teia o TOpMO3HOMY MYTH.

W3mepenne cuibl TATH, CKOPOCTH MOJENIH AJIEKTPOMOOWIISI MU MOIIHOCTH
CHUJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBL.

HccnenoBanre COXpaHEHHs UMITYJIbCA ITPU YIIPYTOM B3aUMOJIEHCTBUH.

N3mepeHre KHHETUYECKON SHEPTUU TeJIa [0 TOPMO3HOMY MYTH.

CpaBHeHHE W3MEHEHUS MOTCHLMAIBHONW YHEPTHH MPYXKUHBI C pabOTOM CHIIBI
TPEHUsI.

Onpenenenue padOThl CHIIBI TPEHUS NMPH JABWKEHUHM TEJa MO HAKIOHHON
IIJIOCKOCTH.

Paznen 3. Mogekyasipuasi u3nka u TepMOJAMHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUl.

OCHOBHBIE TMOJOXKEHUS MOJIEKYJIsApHO-KMHeTnyeckon Tteopun (MKT), ux
onbiTHOE oOocHoBaHue. [uddys3us. bBpoyHoBckoe aBmxkeHue. Xapakrep
JBW)KCHUSI M B3aWMOJICHCTBUS YaCTHUIL] BellecTBa. Monenu CTpOeHHs Tra3oB,
KUIKOCTEH U TBEPABIX Tel M OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE ATHX



Mozeneii. Macca u pasmepbl Mojekynl (atomoB). KonuuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. TemmepaTypa U cnocoObl €€ u3mepenus. lllkana
temneparyp Llenbcus.

Mopenb UIeaIbHOrO ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YaCTHULbI
ra3a JBHKYTCSI XaOTUYECKU U HE B3aUMOJIEHCTBYIOT JPYT C IPYTOM.

['a3oBbie 3akoHBl. YpaBHeHHMe MenaeneeBa—Knaneiipona. AoOcomoTHas
temriepatypa (mkana temneparyp Kenbuna). 3akon Jlanbrona. M3omnponeccel B
UJealbHOM Tra3e C IIOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ 'paduueckoe
MPEICTaBICHNE U30TPOIIECCOB: U30TEPMA, U30X0Pa, U300apa.

CBsi3p  MEXIy [JaBJIE€HUEM U  CPEIHEM  KUHETUYECKOM  3Hepruei
NOCTYIATEJIbHOTO TEIJIOBOTO JBH)KEHHSI MOJIEKYJ HMJIEATIBHOIO ra3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUUECKON TEOPUH UACAIBHOIO ra3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpEAHEM
KHMHETHYECKOW 3HEPTHEN MOCTYNaTeIbHOrO TEIJIOBOrO IBMKEHHS €€ YaCTHULI.

TexHUYecKue yCTpPOMCTBA M TEXHOJIOIMYECKUE MPOLECCHL: TEPMOMETP,
OapomeTp, MOTyYEHUE HAHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu 1BUXKEHUS YaCTUI] BELIECTBA.

Mopenb GpOyHOBCKOTO JIBHYKCHUS.

Buneoponuk ¢ 3anuceio peaibHOro OpOYHOBCKOTO IBUXKEHUSI.

Huddyszust sxuaKocTen.

Mogaens onbita IlITepHa.

[IpuTsyKeHUE MOJIEKYII.

Mopaenu KpUCTaJuIMYeCKUX PEMIETOK.

Habmonenue u uccnegoBanne 30MpoIeCcCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccnenoBanre Tmponecca YCTAaHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJIO00MEHE MEXIY TopsYei U XOJIO0JHOUN BOJIOM.

W3yyeHne H30TEpMHUYECKOro Ipouecca (PEKOMEHJOBAHO HCIIOJIb30BAHUE
1 dpoBoii Taboparopun).

N3ydeHne n30X0pHOro mporecca.

N3yuenne nzobapHOro mpoiiecca.

[TpoBepka ypaBHEHHSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunui.

Tepmogunamuueckass (TJ]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHUYECKON CUCTEMBbI. BHEIIHNE 1 BHYTpEeHHHE napaMeTpsl. [lapamerpsr
TEPMOJMHAMUYECKON CUCTEMBbl KaK CPEIHUE 3HAYEHUsI BEJIUYUH, OMHUCHIBAIOIINX
e€ COCTOSIHME Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hauano tepMoauHamuku. (CamMONpOM3BOJbHASA — pelaKcauus
TEPMOJIMHAMHYECKON CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mopenp HA€anbHOrO ra3a B TEPMOJMHAMHKE — CHUCTEMA YpaBHEHUM:
ypaBHeHHe MenpaeneeBa—KiianeiipoHa U BbIpaXEHUE ISl BHYTPEHHEW JHEPIUH.
VYcnoBusi MPpUMEHUMOCTH 3TOW MOJENH: HU3Kash KOHUEHTPALHUs YacTHll, BBICOKHE
TeMIlepaTypbl. BeipaxkeHue i1 BHYyTPEHHEN SHEPIUU OJHOATOMHOIO MAECAIBHOIO
rasa.

KBa3ucratnueckue u HeCTaTUYECKUE MPOLECCHI.

DneMeHTapHasi paboTa B TepMOJuHaAMUKe. Boruncienue paboTel 1o rpaguky
npoiiecca Ha pV-auarpamme.

Temnonepegaya  kak  crmoco0  M3MEHEHHsST ~ BHYTPEHHEW  DHEpruu
TEPMOAMHAMHUYECKONH  cucteMbl 0e3 coBepuieHus pabotel.  KouBekius,
TEIUIONPOBOHOCTD, U3JTyUYCHHUE.

KomnuectBo Ttemnotel. TemnoéMkocTh Tenma. YaenbHas W MOJISIpHAs
TEINTIOEMKOCTH BelIeCTBA. YpaBHeHuMe Manepa. YaenbHas TEIUIOTa CrOpaHus
tormBa. Pacu€r KoauuecTBa TEmIOTHl MpHu Teruionepenade. I[lonstue 00
aanabdaTHOM IpoIIECCE.

[lepBblii 3aKOH TepMOAMHAMHUKU. BHyTpeHHsAst »sHeprus. KoimuectBo
TEIUIOTBI W paboTa Kak Mepbl W3MEHEHUSI  BHYTPEHHEH  HSHEpruu
TEPMOJIMHAMHYECKOU CHCTEMBI.

BTopoil 3akOH TepMOAMHAMHUKH JJIsI PAaBHOBECHBIX IMPOLIECCOB: YEpe3
3aJJaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKON CHCTEMBI IPOXOJIHUT
eIMHCTBEHHAs aanadara. AOCONIOTHas TeMIeparypa.

BTtopoii 3akOH TEpPMOJMHAMUKH i1  HEPAaBHOBECHBIX  MPOLIECCOB:
HEBO3MOKHO NepeiaTh TEIUIOTY OT OoJiee XOJIOAHOro Tena K 0ojiee HarpeToMmy 0e3
komriencanmu (Kiaysuyc). HeoGpaTumMocTh MpUPOTHBIX MTPOIIECCOB.

[Tpunnuns! gecTBus TerioBbix MamuH. KII/I.

MaxkcumansHoe 3Hauenue KII/I. [ukn Kapho.

DKOJIOTUYECKHE aCIIEKThl MCIOJb30BaHUs TEIUIOBBIX ABurareisieil. TemioBoe
3arpsi3HEHHE OKPYKAOLIEH CpeJIbl.

TexHHUYecKue yCTPONCTBA M TEXHOJOTMYECKUE IPOLIECCHI: XOJIOAWIbHUK,
KOHJUIIMOHEP, AU3EIbHBIM W KapOIOpaTOpHBIM JBUTraTeNH, HapoBas TypOWHA,
MOJIYYEHHE CBEPXHU3KUX TEMIIEPATyp, YTWIM3alUs «TEIUIOBBIX» OTXONOB C
UCIIOJIb30BaHUEM TETNIOBOTO HACOCA, YTUIIM3AIUS OMOOPTaHMYECKOTO TOILIIUBA AJIs
BBIPAOOTKH «TEIUIOBOM» U 3JIEKTPOIHEPTUU.

Jemoncmpayuu.

W3meHenue Temneparypsl pu aanadaTuyeckoM paclIupeHUH.

Bo3gyuiHoe orauso.

CpaBHeHUE YAENbHBIX TEMIOEMKOCTEN BEILIECTB.



Crioco0Obl M3MEHEHHSI BHYTPEHHEH SHEPTHH.

HccnenoBanue aqnabaTHOTo npouecca.

KomrmbroTepHble MOAEIH TEIUIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxKmuKym.

N3mepeHnne yaeinbHON TEIIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadbaTHOro mpouecca.

N3yueHne B3aMMOCBA3U DHEPTHM MEXKMOJIEKYJISIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KUTIEHUS KUIKOCTEM.

Tema 3. Acpecammuvie cocmoanusn eeuyecmea. Dazoevie nepexoowl.

[TapooOpa3oBanue u KoHAeHcaus. Vcmapenwe u KumeHuwe. YeiabHas
TEIJI0Ta MapooOpPa30BaHUS.

HacebllieHHbIE W HEHAChIIEHHbIE TMapbl. KauecTBeHHass 3aBUCHMOCTD
IJIOTHOCTH M JABJICHUSI HACBIIMIEHHOTO Mapa OT TEMIIEPATYPhl, UX HE3aBUCUMOCTD
0T 00BEMa HACKHIIIIEHHOTO Mapa. 3aBUCUMOCTh TEMITEPATyPhl KATICHUSI OT JIaBJICHUS
B JKUJIKOCTH.

BraxxaocTh Bo3yxa. AOCOIOTHASI I OTHOCHUTEIIbHAS BIIaKHOCTD.

TBépaoe Teno. Kpucraminueckue u aMmopdHbie Tena. AHU3OTPOIUS CBOMCTB
kpuctaiuioB. [lmaBieHne W Kpuctau3auus. YJIEJIbHAas TEIJIOTA IUIABJICHUS.
Cyb6numarwsi.

Hedbopmaru TBEpAOTO Tena. Pactskenue u cxxarue. Casur. Monyns FOnra.
[Ipenen ynpyrux aedopmarui.

TemnmoBoe paclUpeHue KUJIKOCTEH U TBEPJBIX Tel, 00BEMHOE U JIMHEHHOE
pacumpenre. AHrapMOHHU3M TEIUJIOBBIX KOJI€OaHMM YacTHUIl BEIIECTBA KaK MPUYMHA
TEIUIOBOT'O PaCIIUPEHUs Tell (Ha KAYECTBEHHOM YPOBHE).

[TpeoOpa3zoBanue sHeprun B (Pa3zoBbIX Mepexoaax.

VYpaBHeHue TeroBoro OajgaHca.

[ToBepxHoctHOe HaTspKeHME. K03 (UIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanwmisipasie sBienus. J[aBneHue nox MCKpUBIEHHON MOBEPXHOCTBIO KUIKOCTH.
®opwmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MAaTEPUAIIBI.

Jemoncmpayuu.

TemnmoBoe paciMpeHue.

CBoiicTBa HACBHIILIEHHBIX TTAPOB.

Kunenwne. Kunenne npyu noHM>KEHHOM JIaBJIEHUU.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OMBITEI C MBUIBHBIMH TNIEHKAMH.

CmauunBaHue.



Kanumnsipasie siBJeHUSA.

Moenn HEHbIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHns BIAXKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunasl nedpopmarimii.

Habmonenue manbix gedopmariuii.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmMuUKym.

N3yueHue 3aKkOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEN.

N3mepeHne yaenbHOM TEMIOTHI IIJIABJICHHUS JIBJA.

M3ydeHne CBOMCTB HACBIIIEHHBIX MTapOB.

N3mepenne abCONMIOTHOW BIIAXHOCTH BO3JyXa M OILIEHKa MaccChl MapoB B
NOMEIICHHH.

N3mepenne ko3P duiimeHTa noBEpXHOCTHOTO HATSHKEHUSI.

N3mepenne moayns FOHra.

HccnenoBanne 3aBUCMMOCTH  nedopmaruu  pe3smHOBOro obOpasma  oT
NPWIOKEHHON K HEMY CHJIBI.

Paznea 4. JaekTpoanHamMmuka.

Tema 1. Inexmpuueckoe noJe.

OJeKTpu3alus Tel W €€ MpOosBICHUSA. OJEKTpUYecKui 3apsa. /[Ba Buaa
IEKTPUYECKUX 3apAnoB. IIpOBOOHMKH, JUANEKTPUKA U MOJYNPOBOIHUKH.
OneMeHTapHbId JJIEKTPUYECKUI 3apsi. 3aKOH COXPAHEHHS BJIEKTPUUYECKOTO
3apsja.

B3anmoneiictBue 3apsaoB. Toueunsle 3apsanapl. 3akoH Kynona.

DIIeKTpUYeCcKoe nosie. Ero AeicTBUE Ha JIEKTPUUYECKUE 3aPsiJIb.

Hampspk€anocts  anektpuueckoro  mons.  [IpoOubiit  3apsin.  Jlunum
HAINPSHKEHHOCTH 3JIEKTPUYECKOro NoJisi. OJHOPOIHOE AIEKTPUUECKOE TOJIE.

[ToTeHIHAIBHOCTh 3JIEKTPOCTATHYECKOTO IMOJSA. Pa3HOCTH MOTEHIMAIOB H
HanpspbkeHue. lloTeHnumanbHass >HEprust 3apsga B AJIEKTPOCTATHYECKOM IIOJIE.
[ToTenman snexkTpocTaTuyeckoro moiis. CsA3b HANPSYKEHHOCTH MOJS U PA3HOCTU
NOTEHIMAIOB ISl  AJIEKTPOCTATUYECKOrOo TMojisl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJIHOTO).

[TpyuHUMIT CyNIEPIIO3ULINU DIIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsnga. Ilome paBHOMEpHO 3apsbkeHHOM cdephl. [lone
PaBHOMEPHO 3apsKEHHOro mo 00béMy Iapa. Ilose paBHOMEpPHO 3apsKEHHOU
OECKOHEYHOM IUIOCKOCTH. KapTuHBI JWMHUN HAOpsLKEHHOCTH AITHX IOJEH U
HKBUITOTEHIHAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B AIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECHS 3aPSI0B.

JusnexTpuku B DJJIEKTPOCTATUYECKOM  TOJIE. Jusnexrpuueckas
IIPOHMIIAEMOCTD BEILIECTBA.



KongencaTop. DneKTpoEMKOCTh KOHJEHCATOPA. DIIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locnenoBarenbHOe COeMHEHNE
KOH/JIEHCAaTOPOB.

DHEprus 3apsKEHHOr0 KOHAEHCATopa.

JIBrKeHHEe 3apsHKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUYECKOM IIOJIE.

TexHu4yeckrue yCTpOHMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: 3JIEKTPOCKOIL,
AIEKTPOMETpP, DJEKTPOCTaTHUUECKasi 3allUTa, 3a3eMJICHHE JJIEKTPONpUOOpOB,
KOHJIeHCaTOphl, renepaTop Ban ne I'paada.

Jlemoncmpayuu.

Y CTpONCTBO M MPUHLMI AEUCTBHS JIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3aPSKEHHBIX IAPUKOB.

DIIEKTPUYECKOE TOJIE€ ABYX 3aPSKEHHBIX TUIACTHUH.

Monensb anekTpocratnuyeckoro reueparopa (Baun ae I'paada).

[IpOBOAHUKH B DIEKTPUYECKOM IOJIE.

DnekTpocTaTuyecKas 3aIuTa.

YCTpOUCTBO U IEUCTBUE KOHIEHCATOPA MOCTOSIHHOM U IEPEMEHHOM EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAAH
IIJJACTUH, PACCTOSTHUASI MEXAY HUMU U JUAJIEKTPUYECKON MPOHULIAEMOCTH.

OHeprus 3JIEKTPUYECKOTO OIS 3apsHKEHHOTO0 KOHJIEHCATopa.

3apsKa 1 paspsjika KOHIEHcaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaxmuKym.

OueHka cui B3auMOJEHCTBUS 3apSKEHHBIX TEII.

HaGnronenue npeBpallileHus SHEPTUH 3apsSKEHHOTO KOHAEHCATOPpa B SHEPTHIO
U3JIy4EHUs CBETOAUOA.

W3ydeHne npoTekaHus TOKa B LENH, COAEPKAIIEN KOHAEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIUATIOB (HampspKeHUs ) pu
MOCJIEA0BATEIBHOM COEUHEHNH KOHIEHCATOPOB.

HccenenoBanue paspsga KOHICHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtil 31eKmMpuiecKuil mox.

Cuia toka. [locTosiHHBIN TOK.

VYcnoBusi cynecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. MCTOYHMKM
toka. Hanpsioxenne U u DJ1C [,

3akoH Oma 11 ydacTka [enu.

DnexkTpudyeckoe COIIPOTHUBJICHUE. 3aBUCUMOCTh COIIPOTUBJIEHUS
OJHOPOAHOTO MPOBOJHHUKA OT €ro JJIMHBI M IUIOWAAU TMOIEPEYHOIO0 CEYEHUS.
VY enpHOE CONPOTUBIIEHUE BEILIECTBA.

[TocnenoBaTenpHOE, MapaJUIEIbHOE, CMEIIAHHOE COEAUHEHUE MPOBOIHUKOB.
Pacuér pa3zBerBiéHHbBIX nekTpudeckux 1eneit. [Ipasmma Kupxroda.



Pa6ora snextpuyeckoro Toka. 3akoH J[xxoymns—Jlenma.

MOMHOCTD 3JIEKTPUYECKOro TOKa. TemioBas MOIIHOCTb, BbIIEIsSE€Mas Ha
pe3ucrope.

OJIC um BHYTpEHHEE COINPOTHUBJIIEHHWE HCTOYHMKA TOKa. 3akoH Owma s
MOJHOM  (3aMKHYTOM) JJICKTPUYECKOM I1enmr. MOIIHOCTh HMCTOYHHMKA TOKA.
KopoTkoe 3ambIkanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCH: aMIEpMETP,
BOJIBTMETP, PEOCTAT, CUYETUUK DIEKTPUUECKON SJHEPTUH.

Jlemoncmpayuu.

W3mepeHne CUilbl TOKA U HAIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSKEHUS I PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOIUOAA.

3aBUCHUMOCTh COMNPOTUBIICHUS IUIMHAPUYECKUX ITPOBOJHUKOB OT JJIMHBI,
IUIOLIAN MOMEPEYHOr0 CEYEHUs U MaTepuaa.

HccnenoBanye 3aBUCUMOCTH CHJIBI TOKA OT CONPOTHUBJIEHUS TPU NOCTOSHHOM
HaIPSHKEHUHU.

[Ipssmoe nzmepenue DIC. KopoTkoe 3aMbIKaHHE TalbBAHUYECKOTO 3JIEMEHTA
Y OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

Crioco0bI coemnHeHusT ICTOYHUKOB Toka, DJIC barapeii.

HccnenoBanue pa3HOCTH MOTEHUMAIOB MEXAY IMOJKOCAMU HMCTOYHHMKA TOKA
OT CWJIbI TOKA B LIEMU.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaxmuKym.

HccnenoBanre CMEMAHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne yaeIbHOro CONPOTUBIIEHUS TPOBOJIHHUKOB.

HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA OT HAIPSDKEHUS JUISL  JIAMIIbI
HaKaJIUBaHMS.

YBenuueHue npeena u3MepeHus aMmrnepMerpa (BoJbTMETPA).

N3mepenne D/1C 1 BHyTPEHHETO CONPOTHUBIIEHUS UICTOYHUKA TOKA.

HccnenoBanue 3aBucuMoctd JJIC rajibBaHMYECKOroO 3JEMEHTa OT BPEMEHU
IPU KOPOTKOM 3aMbIKaHUU.

HccenenoBanre pa3HOCTH MOTEHIIMATIOB MEXIY MOJIIOCAMH MCTOYHHMKA TOKA
OT CWJIBI TOKA B LIEMU.

HccnenoBanre 3aBUCUMOCTH MOJE3HOM MOIIHOCTH MCTOYHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 paznruunsix cpeoax.

DJIEKTPUYECKAsi  MPOBOAUMOCTDh  PA3JIMYHBIX  BEIIECTB.  JJIEKTPOHHAs
IPOBOAUMOCTh TBEPIBIX METAJLIOB. 3aBUCHUMOCTH CONPOTHBIICHUS METAIIOB OT
TemMiiepaTypbl. CBEpXIpOBOAUMOCTb.



DnexkTpudecKrid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TorynpOBOJHUKH. CobcTBeHHass W TpHUMECHas  MPOBOJUMOCTD
NOJIyIpOBOJHUKOB. CBoiicTBa p—n-nepexoa. [lomynpoBoJHUKOBBIE TPUOOPBHI.

ONIEKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJMTHUYECKAs IUCCOLUALMS.
Onexrponns. 3akoHsl Papanes U1 JIEKTPOIU3a.

OnekTpuueckuii TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSTEIbHBIM
paspsan. Paznmuynbie TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [Ima3ma.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE NPHUMEHEHHE: Ia30pas3psiIHbIe
Jamibl, SJIEKTPOHHO-JIy4eBas TpPyOKa, MOJIyNPOBOJHUKOBBIE NpHUOOpBI: AMOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajJbBaHUKA, paUHUPOBAHUE MEIH,
BBIIUIABKA aJIFOMHUHMS, SJIEKTPOHHAS MUKPOCKOIIUSI.

Hemoncmpauyuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE JIEKTPOIIUTOB.

3akoHsl 3nekTposmsa dapanes.

HckpoBoit paspsa ¥ IpOBOAUMOCTB BO31yXa.

CpaBHEHHE MPOBOAUMOCTH METAJUIOB U MOJIYIPOBOJHUKOB.

OaHOCTOPOHHSS MPOBOAUMOCTD TUOAA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

Hab6monenue anextponmsa.

N3mepenue 3apsiia OJHOBAIEHTHOTO MOHA.

HccnenoBanue  3aBUCMMOCTH  COIIPOTHBIICHHS — TEPMOpE3HCTOpa  OT
TEMIIepaTyphl.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOA.

Pu3nyecKuil NPaKTUKYM.

Crioco0bl n3MepeHus: GU3NYECKUX BEJMUYHH C UCIOJB30BAaHUEM aHAJIOTOBBIX
U IU(POBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCHUTEJIbHBIE TIOTPEITHOCTH U3MEPEHUN (PU3MUECKUX BEJINYMH.
OueHka rpaHul] NOTrPEeIIHOCTEN.

[IpoBeneHNE KOCBEHHBIX H3MEPEHHM, MCCICAOBAHUM  3aBUCHUMOCTEMN
buznyecKux BEIMYWH, MPOBEpPKa MPEAJOKEHHBIX THUMNOTe3 (BHIOOp U3 paborT,
ONMCAaHHBIX B  TEMAaTHYECKMX  pas3ieNax «YYEHMYECKMM  JKCIIEpUMEHT,
Ja00paToOpHBIE pabOTHI, TPAKTUKYM).

MexnpeaMeTHbie CBSA3H.

WUzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 10 kiacce
OCYILIECTBIISIETCS ¢ YYETOM COAEPKATEINBHBIX MEXIIPEIMETHBIX CBSA3EH C KypCcaMHu
MaTeMaTHKH, OMOJIOTUHU, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUCHUEM MEM 00068 HAYUHO20
no3HanuA: sIBICHUE, Hay4YHBIH (akT, THMoTe3a, (U3NYecKas BEIMYMHA, 3aKOH,



Teopusi, HAOJIOJACHHE, OHKCIEPUMEHT, MOJCIUPOBAHUE, MOJIENb, H3MEpPEHHE,
MOTPENTHOCTH U3MEPEHHM, U3MEPHUTENIbHBIE TPHOOPHI, ITUBpoBas JadbopaTopusi.

Mamemamuka: peuieHue CcUCTeMbl ypaBHeHMH. JluneitHas QyHKUuS,
napaboJia, runep0osia, ux rpadukd U cBoicTBa. TpuroHomerpudyeckue (QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKECTRBO.
BexTops! 1 uX MpoeKnK Ha OCU KOOPAMHAT, CII0KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B XKHUBOW mpupoze, nudpdysus, ocMoc,
TEIUI0OOOMEH JKHUBBIX OpPTaHW3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXKAIOUIEH Cpelpbl,
yTUIU3alnsg OHOOPTraHWYEeCKOrOo TOIUIMBAa JUIS BBIPAOOTKH  «TEIJIOBOW» W
AIIEKTPOIHEPTUHU, TIOBEPXHOCTHOE HATSKCHHUE U KAMMJUISIPHBIC SIBIICHUS B TIPUPO/IC,
JIEKTPUUECKUE SBJICHUS B )KUBOUW TIPUPO/IC.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYII,
MOJIb BEIIECTBA, MOJISIpHAs Macca, TIOJIYYCHHEe HaHOMATEpUAIOB, TEIUIOBBIC
CBOMCTBa TBEPIBIX TEN, KUJIKOCTEH U Ta30B, KUIKUE KPUCTAIUIBI, JIEKTPUICCKHE
CBOICTBa METAIJIOB, SJICKTPOIUTHYECKAs TUCCOLMALINSA, TAIbBAaHUKA, JIEKTPOHHAS
MUKPOCKOTTHS.

TI'eozpaghus: BnaxHOCTh BO3AyXa, BETPBI, 0ApOMETP, TEPMOMETP.

Texnonozusa: npeodbpazoBaHue JBIKCHUN C HMCIOJB30BAHHEM MEXaHH3MOB,
yu4€T CyXOro M IKHAKOTO TPEHHS B TEXHUKE, CTAaTUYCCKHUE KOHCTPYKIIHU
(KpOHIITEWH, peméryarble KOHCTPYKIIUK), UCTIOJIB30BaHUE 3aKOHOB COXpPaHEHUS
MEXaHUKH B TEXHHKE (THPOCKOI, BOAOMET W JIPyTUE), TBUTATEIh BHYTPEHHETO
CropaHusi, mapoBasi TypOuHa, OBITOBON XOJIOAUIBHUK, KOHAUIIMOHED, TEXHOJIOTHH
MOJTyYeHHUs COBPEMEHHBIX MAaTepuajoB, B TOM YHCIE HaHOMATEpUAIOB, H
HAaHOTEXHOJIOTUH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJICHHE JJIEKTPONPUOOPOB,
ra3zopaspsiIHble JaMIIbl, TOJTYITPOBOAHUKOBBIE TPUOOPHI, FAJIbBAHUKA.

11 KIIACC

Paznen 4. JaekTpoanHamMuka.

Tema 4. Macnummnoe noJe.

B3aumoneiicTBUE TMOCTOSHHBIX MAarHUTOB W INPOBOJHUKOB C TOKOM.
MaruutHoe mnone. Bektop MarHuTHOM uWHAyKIMH. [IpuHiun cynepnosunnu
MArHUTHBIX NIOJIed. JIMHMYM MarHUTHOM MHIYKLWH.

MarauTtHoe 1moJjie IPOBOJHUKA C TOKOM (MPSIMOTO MPOBOJIHMKA, KATYIIKA U
KpyroBoro Butka). OneIT Dpcrena.

Cuna Amnepa, €€ HanpaBJICHUE U MOYJIb.

Cuna Jlopenua, e€ HanpaBJiIeHUE U MOYJIb. J[BH)KEHHE 3apsKEHHOW YaCTULIbI
B OJIHOPOJHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

MarnuTtHoOe nose B BeuecTBe. PeppOMarHeTHKH, Mapa- U JUaMarHeTHKU.



TexHuueckue YCTpOﬁCTBa N TCXHOJOTMYCCKHC IIPOLCCChI: IMPUMCHCHHUC

MTOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHUTOB, TEeCTeP-MYJIbTUMETP,
AJIEKTPOJBUTATENH SIKOOHU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.
Jemoncmpayuu.

Kaptuna 7uHHMA  WMHAYKOMM ~ MAarHATHOTO  MOJS  IOJIOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nuHUi MarHuTHOW UHAYKIIUU MO JJIMHHOTO MPSIMOTO MPOBOTHUKA
Y 3AMKHYTOI'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmopeiicTBrue 1BYX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiel JIopeHia Ha HOHBI JIEKTPOJIATA.

Hab6monenue aBukeHUs mydka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMT JNENUCTBUS AIEKTPOUZMEPUTEIBHOTO npudopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBONCTB eppOMarHeTHKOB.

HccnenoBanue NeiMCTBUSI IOCTOSIHHOTO MarHWTa HA PaMKy C TOKOM.

N3mepenne cuiibl AMriepa.

N3yyeHune 3aBUCUMOCTH CHJIbI AMIIEpPA OT CHJIBI TOKA.

OrnpeneneHne MarHUTHOW MHAYKIIMY Ha OCHOBE U3MEPEHHUsI CHIIbl AMIIepa.

Tema 5. Inexkmpomaznumnan uHOYKYuU.

SIBieHue DNEKTpOMarHUTHOW MHAYKUMHU. IlOTOK BekTOpa MAarHUTHOMU
uHaykuuu. OJIC uHAyKuuM. 3aKOH 3JeKTpoMarHWTHOW wuHAykuun Dapanes.
Buxpesoe anexrpuueckoe nosue. Toku Dyko.

OJC uHAYKUMHM B MPOBOJHUKE, JABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
oJIe.

[TpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HHAYKTUBHOCTH B II€NM IOCTOSIHHOIO TOKA.
ABnenue camonHaykuuu. IJ{C caMOMHIYKIIMH.

DHeprvs MarHUTHOTO TMOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHE MMPOLECCH: HUHAYKIHMOHHAS
M€4b, COJIECHOU/I, 3allIUTa OT JICKTPU3ALMNU TEJ IPU ABUKECHUNA B MATHUTHOM T10JIE
3emun.

Jemoncmpayuu.

HabGnrogenue siBjeHus 3JIeKTPOMAarHuTHOW MHIYKIIMH.

UccnenoBanne 3aBucumoctd OJIC MHAYKIHH OT CKOPOCTH W3MEHEHHUS
MAarHUTHOT'O MOTOKA.



[IpaBuito Jlenna.

[Tanenue MarauTa B alFOMUHUEBOH (METHOM) TpyoOe.

SIBeHMEe CAaMOMHTYKIIWH.

Uccnenoranne 3aBucumoctd IJ[C caMOMHIYKIIMKU OT CKOPOCTH W3MEHEHUS
CHUJIBI TOKA B LICIIH.

Yuenuueckuii 3kcnepumenm, 1ab6opamopusie padomasl, nPAKMUKYM.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHON MHIAYKIIUH.

Onpenenenne UHAYKIIMM BUXPEBOTO MArHUTHOT'O TIOJISI.

HccnenoBanue siBIEHUS CAMOUHIYKIIHUM.

COopka MoJIenu IEKTPOMarHuTHOT'O reHeparopa.

Paznen 5. Kosiebanusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Konedaunus.

KonebarensHas cucrema. CBOOOIHBIE KOJICOAHNUS.

["apmonunueckue konebanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMCAHHE.
DHepreTuyecKkoe OMUCaHue (3aKOH COXPAHEHUS MEXaHWYECKOW sHepruu). BoiBoa
JTUHAMAYECKOTO OMUCAHUS TAPMOHMYECKUX KOJIEOAHUN M3 WX SHEPTeTHYECKOTO U
KMHEMaTHU4Y€CKOT'0 OIMMCAHMS.

Ammuntyna U (daza xonebanuil. CBsA3b aMIUTATYAbl KOJICOAHHM HCXOHOMN
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHHH €€ CKOPOCTH U YCKOPEHHUSI.

[lepmon m uacrora koseOanuii. I[lepmom Manbix CBOOOTHBIX KOJICOAHWIN
MaTeMaTH4eckoro wasitHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOIO
MasITHHKA.

[Tonsatue o 3aTyxarmmux kKojaebanusax. BeiHyk1eHHbIE KoJeOanus. Pe3oHaHc.
PesonancHass xpuBas. BrnusgHue 3aryxaHuss Ha BHJ PE30HAHCHOW KPHUBOMU.
ABTOKOJICOAHUS.

TexHuyeckue yCcTpoMcTBa M TEXHOJIOTMYECKHUE MPOIECChl: METPOHOM, Yachl,
Ka4delld, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3amnuch KoJie0aTeIbHOIO IBMKCHMUS.

HalGmronenue He3aBHCHMOCTH TIEPHOJIa MAJIBIX KOJICOAHUN Tpy3a HA HUTH OT
aAMILTUTY AL,

HccnenoBanue 3aTyxaromux Kojie0aHui U 3aBUCUMOCTH TIeproa CBOOOTHBIX
KOJIeOAHUM OT COMPOTUBIICHUS.

HccnenoBanne koneOGaHWi Tpy3a Ha MACCUBHOM TMpYKHHE C IEJIbIO
dbopmupoBaHUs MPEACTaBICHUH 00 UACATBPHON MOCIN MTPY>KUHHOTO MAasSTHHUKA.

3aKOH COXpaHEHUs SHEPTUU MPHU KOJeOaHUAX Ipy3a Ha PYKUHE.

HccnenoBanre BEIHYKICHHBIX KOJICOAHUM.

HaOmronenue pe3oHaHca.

Yuenuueckuii 3xcnepumenm, 1ab6opamopuvie padomasl, nPAKMUKYM.



W3mepenne mnepuona CBOOOIHBIX KOJIEOAHUI HHUTSHOTO U MPYXUHHOTO
MasiTHUKOB.

W3ydeHne 3aKOHOB JABIKEHUS TeJa B X0/I€ KOJIeOaHH Ha YIIPYTroOM MOABECE.

M3y4yeHune nBUKEHUS HUTAHOTO MasiTHUKA.

[TpeoOpa3oBaHne PHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTyXaIOUINX KOJIeOaHUH.

HccnenoBanue BHIHYKICHHBIX KOJCOAHUIA.

Tema 2. Inexkmpomaznummnule Kojiedanus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B
uaeanbHoOM KoisiebatenbHOM KOHType. Popmyna Tomcona. CBsi3p aMIIUTY/bI
3apsifia KOHJEHCATOpa ¢ aMIUIUTY/I0M CHIIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEeHUsI SHEPTUU B UI€aJIbHOM KOJI€0aTEIbHOM KOHTYDE.

3aryxaromue JIEKTPOMAarHUTHBIC Kosie0aHusl. BbIHYyX1I€HHBIE
AJIEKTPOMAarHUTHbIE KOJIeOaHusl.

[lepemenHbli TOK. MOIIHOCTE MEPEMEHHOTO TOKAa. AMIUINTYJHOE U
JeICTByIONEE 3HAUYCHHWE CHJIBI TOKAa W HANpsOHKEHUS MpH pasindHoil (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHYyCOMIAIIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
VHIYKTUBHOCTH B L€NM CHUHYCOHJAJIBHOIO IEPEMEHHOIO TOKAa. PE30HAaHC TOKOB.
Pe3onanc HanpspkeHUN.

Wneanvupiii  Tpanchopmarop. IlpousBonacTBo, mepemadya u moTpeOiIeHHE
IIEKTPUYECKOU DSHEPTHH.

OKOJIOTMYECKME PUCKHA MpU IPOU3BOACTBE dJeKTpodHepruu. KymnbTypa
VCITOJIB30BAHUS JIEKTPOIHEPTHH B [IOBCETHEBHOU KU3HH.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHUE NPOLIECCHI: IEKTPUUECKUI
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpOIepeiay.

Jemoncmpayuu.

CBOOOHBIE IIEKTPOMATrHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOHBIX KOJIEOAHUH OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

['eHepaTOp HE3aTyXarOIMMX 3JIEKTPOMATHUTHBIX KOJIECOAHUH.

Mognenb 2JIeKTpPOMarHuTHOTO TEHEpaTopa.

BrIHYX/1eHHBIE CHHYCOHIaJIbHbIE KOJIEOAHUS.

Pesucrtop, kaTymka MHAYKTUBHOCTHM U KOHAEHCATOpP B LENU IEPEMEHHOIO
TOKA.

Pe3oHanc mnpu 1ocCnenoBaTeIbHOM COCIMHEHMHM PE3UCTOpa, KaTyIIKH
VMHIYKTUBHOCTH M KOHJACHCATOPA.

Y CTpoiCTBO M IPUHITUTT IEUCTBUS TpaHCPOpMATOpA.



Mojienb JIMHUY 3JIEKTPONIEPENAYN.

Yuenuueckuit saxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

N3yuenue tpanchopmaropa.

HccenenoBanue NEpEMEHHOTO TOKAa 4Yepe3 IOCJIENOBATENbHO COCIUHEHHBIE
KOHJICHCATOp, KAaTyIIKy U PE3UCTOP.

Habmronenue 35eKkTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMACHUMHbBLE BOJIHDL.

MexaHnudeckue BOJHBI, YCIOBUS HX pacnpocTpaHeHus. IlomepeuHbie u
IIPOJIOJIBHBIE BONHBL. llepuon, CKOpOCTh pacnpOoCTpaHEHUS W JJIMHA BOJIHBL
CBolicTBa MEXaHMYECKHX BOJH: OTpaK€HHE, NpejoMiieHHe, MHTepdepeHius u
mudpakims.

3Byk. CxopocTb 3ByKa. [ poMkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IIymoBO€ 3arpsi3HEHNE OKPYIKAOIIEH CPEBI.

DONEeKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opueHTanysi BEKTOPOB B JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJH:  OTPAXXE€HUE,  MPEIOMIICHUE,
HoJIIpU3aLusi, MHTepQEepeHus U Audpakuus.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [IpUMEHEHME AJIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IprHIMIBI pagnoCBsI3U U TeneBuaAcHUsA. Pagnonokanms.

DJIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: MY3BIKAJIBHBIC
UHCTPYMEHTBHI, pajap, paIuolnpuéMHIK, TEIEBU30D, aHTEHHA, TenedoH, CBY-neus,
yJIBTPa3BYKOBAsl JUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauyuu.

OOpazoBaHue 1 pacIpOCTPaHEHUE MONEPEUHBIX U MPOJ0JIbHBIX BOJIH.

KoneOmromeecs T€10 Kak HCTOUYHUK 3BYKa.

3aBUCHUMOCTbD JJIUHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

Habmonenue otpakeHus U IPEeIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenue nntepdepeHny u AUPpaKkuy MEXaHUUYECKUX BOJIH.

AKyCTHYECKHUI pE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro MIpUMEHEHUE.

Habmronenne cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYIOW H
YacCTOTOM KOJIEOAHMIA.

HccnenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPa)KEHHUE,
IpeIOMJICHUE, NOJSIpU3aLns, UPPaKLIMsL, UHTEpPEpEeHIUS.

OOHapykeHue UHPPaKpacHOro U yJIbTPaPUOIETOBOIO U3TYUEHUII.

Yuenuueckuit saxcnepumenm, navopamopnuvie padomul, npAKMuUKym.



M3ydeHune napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsiMosIMHEWHOE pacIpOCTpaHEHUE CBETA B OJHOPOAHOU cpene. JIyu cBera.
To4eyHbIl HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbBI oTpaxkeHus cBeTa. [locTpoeHne n3o0pakeHuil B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCONIOTHBIN MOKa3aTeb
npenaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus. [I0cToSHCTBO 4aCTOTBI
CBETAa M COOTHOILICHHWE JJIMH BOJIH NPH NEPEXOJE MOHOXPOMATHYECKOI'O CBETA
yepes rpaHully paszesna AByX ONTHYECKUX CPE.

Xon nmyueit B mpusme. Jucnepcust cBeta. ClOXHBINM cocTaB 0enoro cpera.
IIBer.

[lonHoe BHyTpeHHEE oTpaxkeHue. [IpenenbHbIil yroya MmojJHOrO BHYTPEHHETO
OTPAKECHUS.

Cobuparonue u pacceuBaromue JuH3bl. ToHkas mmH3a. DokycHoe
paccTossHUE M ONTUYECKas CHJa TOHKOW JIMH3BL. 3aBUCHUMOCTH (DOKYCHOTO
paccTosiHus TOHKOW cepruyeckoi JHMH3bI OT €€ T€OMETPUU U OTHOCUTEIBHOTO
MOKA3aTeIs MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

Xon sy4a, NMpOWEAUIEro JUH3Y NOJ IMPOU3BOJIBHBIM YIVIOM K €€ IJIaBHOM
ontudyeckoi ocu. IlocTpoeHne wu300pakKeHWI TOUKHM W OTpe3ka NPsSIMON B
coOMpaloIIMX U pacCeUBAIOLIUX JIMH3AX U UX CUCTEMaX.

OnTuyeckue npubdopsl. Paspemaromas crnocoOHOCTh. [1a3 kak ontuyeckas
cucrema.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUYECKON ONITUKH.

BonnoBass ontuka. HWurepdepeniuss cBera. KorepeHTHblE HCTOYHUKHU.
VYcnoBuss HaOMOAEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTephEpeHIIMOHHOU
KapTUHE OT JBYX KOIEPEHTHBIX HCTOYHHMKOB. IIpuMepsl KilacCHYECKHX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpakmus cBera. [Judpakumonnas pemérka. YcinoBue HAOTIOACHUS
INIABHBIX ~MAaKCUMyMOB IIpM  NAJE€HWH MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IIPOLECCHI: OYKH, JyIa,
nepuckon, Qoroamnmnapar, MUKPOCKOI, MPOEKIIMOHHBIA amnmapar, MPOCBETIICHUE
ONTHKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.



HccnenoBanrie npeioMJIEHUs CBETA.

HaGtonenue moiHoro BHYTpEHHETO OoTpaxeHusi. Moiens CBeTOBOIA.

HccnenoBanre xoJa CBETOBBIX IYYKOB 4YEpe3 IUIOCKOMApalIeNbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanre CBONCTB M300paKeHUH B JIMH3aX.

Mopnenn MUKpOCKONa, TEIECKOIIA.

Hab6monenue natepdepennmm cBera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenne nudpakiuu cBera.

N3yuenne nuppakiIMOHHON PeIIETKH.

Habmonenne nudpakiinoHHOTO CIIEKTpa.

Hab6monenue aucnepcun cBera.

HabGnronenue nossipusaiiuu cBeTa.

[IpuMeHeHnE MONSAPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmMuUKym.

N3mepeHnue noka3aresns npeoMIeHUs CTeKIa.

HccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUS OT BemiecTBa (Ha
IpUMEPE KUJKUX JTUH3).

N3mepenne PoKyCHOr0 pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

[Tomy4yeHune n300pakeHUs B CUCTEME U3 TUIOCKOTO 3epKayia U JTMH3HI.

[Tomy4yeHune n300pakeHNs B CHCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHHe TENECKONUYECKUX CUCTEM.

Hab6nronenue nudpaxiuu, tHTEpPEpeHIInN U MOISIpU3aUU CBETA.

W3ydeHne noyisipu3alny CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3yuenune naTEpPEPEHITNH JIA3EPHOTO U3IIYUYCHHS Ha IBYX IIEIISX.

Hab6monenue aucnepcnn.

HabGmronenue u uccnenoBanue AUGPaKIMOHHOTO CIEKTpa.

W3mepeHne IiMHbI CBETOBOW BOJIHBI.

[Toydyenue criekTpa W3Iy4YEHHUs CBETOIMOAA TIPH MOMOIIU IU(DPaKITMOHHON
PELLETKU.

Pa3znen 6. OcHOBBI crielIHAJIBLHON TEOPUU OTHOCHTEIbHOCTH.

['paHnbl  NPUMEHUMOCTH  KJIACCMYECKOM  MexaHukh.  lloctynarel
CIIEIMAIBHON TEOPUH OTHOCUTEIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHON  mHTepBal.  [IpeoOpaszoBanus  Jlopenta.
VYcnoue npuduHHOCTH. OTHOCUTEIBLHOCTH OJHOBPEMEHHOCTH. 3aMeJICHHE
BPEMEHH U COKPALIECHUE JJINHBI.

DHEPrusi U UMITYJIbC PEJIITUBUCTCKON YaCTUIBI.

CBs13b MaccChl C SHEPrUEN U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MOKOS.



TexHUYeCKUue YCTPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CITyTHUKOBBIE
NPUEMHUKH, YCKOPHUTEHN 3aPSKEHHBIX YaCTHUL.

YyeHnueckui SKCIIEPUMEHT, JIa0OpaTOpHbIE PA0OTHI, MPAKTUKYM.

OnpeneneHue UMIYyJbca W DHEPrUM  PEISTUBUCTCKUX dYacTuil (1o
doTorpadusiM TPEKOB 3aPSXKEHHBIX YACTUI] B MArHUTHOM T10JIE).

Paznea 7. KanToBasi pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyanusm.

PaBHOBEeCHOE TEIJIOBOE M3JIy4eHHE (M3IydeHUE aOCOJIOTHO YEPHOTO TEa).
3akoH cMmemeHuss Buna. ['mnore3a [Imanka o kBaHTax.

@DOTOHBI. DHEPTUS U UMITYJIBC (POTOHA.

®orordpdext. Ombitel A. I'. CronetoBa. 3akonsl poTodddexra. YpaBHeHHE
Onnmreiina 1 potoapdexra. «Kpacnas rpanunay Gorosaddexra.

JlaBnenue cBera (B YACTHOCTH, JaBJIEHME CBeTa Ha aOCOJIOTHO
NOTJIOIIAIONIYI0O M a0COJIIOTHO OTpaxkaronlyro mnoBepxHocTh). Ombiter I1. H.
JleGenena.

BosHoBbIE cBONCTBA yacTul. BosHbl ne bponnsa. /Inuna Bonne! ae bpoia u
pazMepbl 00JacTH JOKaIM3allMM JBWXKYyIIeics dactuisl. KopmyckymspHo-
BOJIHOBOM Jyanu3Mm. J{udpakiius 351eKTpoHOB Ha KpUCTaILIaX.

Cneunduka nzmepeHuii B Mukpomupe. COOTHOUIEHUSI HEONPEAeIEHHOCTEH
['eitzendepra.

TexHn4eckrue yCTpPOMCTBA M TEXHOJIOTHYECKHE IPOLECCHI: CIEKTPOMETD,
dboTodeMEHT, (HOTONATYUK, TYHHEIBHBI MHUKpPOCKOI, CoOJIHeUHas Oarapes,
CBETOJIUO/.

Jemoncmpayuu.

®o1orh(DHEeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeHET0 (poTodddekra.

HccnenoBanre  3aBUCHMOCTH  CONPOTHUBJIEHUSI  MOJYNPOBOAHUKOB  OT
OCBEIIEHHOCTH.

Ceeroauon.

Conneynas OaTtapes.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKYM.

Hccnenosanne Gporopesucropa.

N3mepenue nocrosinHoi [lnanka Ha ocHOBe uccienoBanus Gororddekra.

HccnenoBanre 3aBUCHMOCTH CUIIBI TOKA YEPE3 CBETOJINO OT HAIPSHKEHMUS.

Tema 2. Duzuka amoma.

OneITEl MO HKCCIEIOBAHUIO CTpoeHUs artoMa. [lmaHerapHas monenb aroma
Pezepdopaa.

[Toctynatel bopa. U3nyyenue u noruonieHrue GOTOHOB MpU MEPEXOE aroma
C OJTHOTO YPOBHSI DHEPTUH HA IPYTOU.



Bunsl cnexktpoB. CrieKTp ypOBHEH 3HEPIHH aTOMa BOAOPO/IA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3yueHue cBeta. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Jemoncmpayuu.

Mopuens onsita Pesepdopra.

Habnronenne nmuHedyaThIX CIIEKTPOB.

YCTpONCTBO U NEUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHLL.

Ornpenenenue JIMHBI BOJHBI JA3€PHOTO U3TyYECHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

Hab6monenue nuaedaToro crekrpa.

HccenenoBanne CrieKTpa pa3peKeHHOTO aTOMapHOIO BOAOPOAA U U3MEPEHHE
nocrosiHHor Punbepra.

Tema 3. Dusuka amomHo2o A0pa u INEMEHMAPHBIX YACMULY,.

Hyxnonnas monens simpa I'eiizenOepra—lBanenko. 3apsa sapa. MaccoBoe
yucao sapa. M3oTonsl.

PamnoaktuBHOCTh. Anbda-pacnaj. DJIEKTPOHHBIM M TMO3UTPOHHBIA Oera-
pacnan. ['amma-nu3nyuyeHue.

3aKOH pPaJUOAKTUBHOTO pacnaja. PaauoakTHBHBIE H30TONBI B MPHPOIE.
CBoiicTBa MOHU3HUPYIOLIEr0 H3JIy4YeHUs. BiusHue pagvoOaKTHBHOCTH HA YKUBBIE
oprauu3msbl. EctecTBenHbIi QoH uznyuenus. Jozumerpus.

DHeprusi CBA3U HYKJIOHOB B sjipe. Snepubie cuibl. JlepekT Macchl sapa.

SAnepusie peakuuu. JleneHnue u cuHTes sAaep. AnepHbie peakTopsl. [Ipobdiemsl
YOPaBIsIEMOr0 TEPMOSAEPHOTO CHHTE3a. OKOJOTHMYECKHUE ACHEKThl Pa3BUTHUS
SIIEPHON DHEPreTUKH.

Mertoapl perucTpanuy U UCCIEA0BaHUS 3JIEMEHTAPHBIX YACTUL.

dyHIaMEHTalbHbIE B3aUMOJCUCTBUA. bapvOHBI, ME30HbI U JICTOHBI.
[IpencraBnenne o CtangapTHO Moaenu. KBapk-ritooHHas MOAENb aApOHOB.

®dusznka 3a npenenamu CranaapTtHoOil Mozaenu. TE€MHas maTepus U TEMHas
DHEPIUsl.

EnunctBO usnyeckoit KapTUHBI MUpA.

TexHuyeckue ycTpoiCcTBa U TEXHOJIOTUUECKUE MTPOLIECCHI: TO3UMETP, KaMmepa
BunbcoHa, saepHBIM  peakTop, TEPMOSIECPHBIM peakTop, aTroMHas Oomoba,
MarHUTHO-PE30HAHCHAsI TOMOTpaQusl.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmMuKym.

HccnenoBanue TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA € UCIIOJIB30BAHUEM JO3UMETPA.

N3yyenue norsoieHus 0eTa-4acTull aTlOMUHUEM.

Pa3nen 8. JjieMeHTbI aCTPOHOMUM M aCTPO(PU3UKH.



Otanbl pa3BuThs actpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
acTpoHOMUHU. [IpUMEHMMOCTh 3aKOHOB (HU3UKH [JIsi OOBSICHEHUS TPHUPOIBI
KOCMHUYECKHX 0OBEKTOB.

Mertonel aCTpOHOMHMYECKHX HcclieqoBaHU. (COBpEMEHHBIE ONTHUYECKHE
TEJIECKOIbI, PAANOTEIECKOIIbI, BHEATMOC(EPHAsT aCTPOHOMHMUSI.

Bupn 3Bé3gHoro Heda. Co3Be3nus, SipKUE 3BE3/bI, IUIAHETHI, UX BUIUMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connue. ConHeuHast akTUBHOCTh. MicTrounuk 3Heprun CoJtHIa U 3BE3I.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J[MarpaMma «CIEeKTPAIbHBIA KIacc —
CBETUMOCTbY». 3BE3/Ibl TJIABHOW IOCJIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUIsl 3BE3/] TJIABHOM IMOCJEAO0BATEIbHOCTU. BHYyTpeHHee cTpoeHue
3BE31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKIAECHUN U 3Boonuu ConHua u
3BE3/1. DTambl )KU3HU 3BE3I.

Mneunsiii [lyte — Hama I'anaktuka. [lonoxxenue u nmxenue CoyiHLIA B
[Namaktuke. Tunel ranaktuk. Paguoranaktuky u kBasapsl. UEpHbBIE ABIPHI B sSapax
rajgakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa00sa. Pazberanue rajgakTuk.
Teopus bonpioro B3peiBa. PEIMKTOBOE M3ydEHHUE.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpoOieMbl aCTPOHOMHH.

Yuenuueckue nabonrooenus.

HaGnronenust 3B€3qHOr0 HeOGa HEBOOPYXKEHHBIM TJIA30M C UCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUH JJI ONpe/iesieHUs MOJ0KEeHNUsSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ausi (CeBepHOro MoJIymiapusi U spKue
3BE3/bI.

HaGmiogenuss B Ttenmeckon JIyHbI, MJIaHET, TYMaHHOCTEHM U 3BE3THBIX
CKOIUJICHUM.

Pu3nyecKuil NPaKTUKYM.

Crioco6b1 u3MepeHus (PU3NYECKUX BETUYUH C MCIOJIB30BAHIEM aHAIOTOBBIX
U U(PPOBBIX U3MEPUTEITHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOCOIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEITUYHH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHnEe KOCBEHHBIX HW3MEPEHHM, MCCICAOBAHUM  3aBUCHUMOCTEMN
duznyecKkux BEIMYMH, NPOBEpPKA MPEAJOKEHHBIX THUMOTE3 (BBIOOp U3 padorT,
ONMCAaHHBIX B  TEMATUYECKUX  pa3feiax «YUYEHUYECKHH  OKCIIEPUMEHT,
Ja00paToOpHBIE PabOTHI, MPAKTUKYM).

O6o01maromee NOBTOPEHHUE.



O06o01enne U cucTeMaTu3alus CoAepKaHus pa3fenoB Kypca «MexaHuKay,
«MonekynsipHas pu3nKa U TEPMOAUHAMUKA», «DIEKTpoauHamMuKay», «Konebanus
U BOJHBDY, «OCHOBBI CIELHATBHON TEOPUHM OTHOCHUTENIBHOCTH», «KBaHTOBas
busnka», « JIEMEHTbI aCTPOHOMUH U aCTPODUZUKI.

Ponb Qu3uku W acTpOHOMHM B HSKOHOMHUYECKOW, TEXHOJOTHYECKOH,
COLIMATIbHOM M 3THYECKON cepax AesITeNbHOCTH YeJIOBEKa, POib U MECTO (PU3UKU
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOM KapTHHE MHUpPA, 3HAYCHHUE OIMCATEIIBHOM,
CHUCTEMATU3HUPYIOIIECH,  OOBSCHUTEIBHOM WM  MPOTHOCTHYECKOW  (PyHKIUMH
bu3nueckoit Teopuu, posib (HU3NIECKON Teopur B (OPMUPOBAHUHU MPECTABICHUN
0 GuU3MUECKO KapTUHE MUpa, MECTO (PU3UUYECKOW KapTHUHBI MHUpaA B OOLIEM POy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEJCTABICHUN O IPUPOJIE.

MexnpeaMeTHbie CBSA3M.

N3yuenue kypca ¢usuku yrayonéHHoro ypoBHa B 11 kiacce
OCYIIECTBIISIETCA C YUYETOM COAEPKATENBHBIX MEKIPEIMETHBIX CBS3€HM C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnule nOHAMUS, C6A3AHHbBIE C UZYUCHUEM MEMO008 HAYYHOZ20
no3HanuA: sIBICHUE, Hay4YHBIH (akT, TUMoTe3a, (U3MYecKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, DKCIEPUMEHT, MOJICTUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEUTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, ITUpoBas adbopaTopusi.

Mamemamuxka: pelieHUWE CUCTEMBl YpaBHEHHWW. TpPUTOHOMETPUYECKHE
(GYHKIIMM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOpPBI M HMX NMPOEKIMU HA OCH KOOPAMHAT, CIOKEHHE BEKTOPOB.
[IpousBoaHbie 3yeMeHTApHBIX GyHKUMNA. [Ipu3Haku NOAOOUS TPEyTrOJIBLHUKOB,
onpeereHue MIONIaaAn MIOCKUX GUryp u o0bEMa Tell.

Buonozua: >nexTpuyueckue SBICHHUS B JXKUBOM mpupoje, KosieOaTelbHbIE
JIBW)KCHUS B JKUBOW IHPUPOAE, DKOJOTMYECKHE PHUCKA NPH IPOU3BOJCTBE
AIEKTPOIHEPTHH,  BJIEKTPOMATHUTHOE  3arpsi3HEHUE  OKPYKAKOWIEH  Cpembl,
yJIbTPAa3BYKOBasg IUArHOCTUKA B MEIWIIMHE, ONTHYECKUE SBICHHUS B IKHUBOU
IIPUpPOJIE.

Xumusa: CTpOCHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTYypa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPHUCTALIMYECKOM PEIIETKH, CHEKTPaIbHBIN
aHaJu3.

T'eozpaghua: wmarHuTHBIE TMOJIIOCA 3€MIIM, 3K MAarHUTHBIX  PYI,
dboTochEMKA 3eMHOM TTOBEPXHOCTH, ceiicmorpad.

Texnonocua: TPUMEHEHUE IIOCTOSHHBIX MArHUTOB, JJIEKTPOMArHUTOB,
ANEKTpOJBUTraTENb SIKOOM, TeHEepaTop MEPEMEHHOr0 TOKAa, WHIYKIMOHHAs IMeub,
JMHUU 3JIEKTpONEpeaay, dJIEKTPOABUraTeb, paiap, PaAUONPUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBU-neub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



HpOGKHHOHHBIﬁ arrapar, BOJIOKOHHAs OITHUKA, COJTHCYHAsA 6aTape$1, CITYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAsI SHEPICTUKA U SKOJIOTHYCCKNEC aCIICKThI ee pa3sBUTHA.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJBTATBI

JInuHOCTHBIE pe3yJabTaThl OCBOCHMS Y4yeOHOro mnpenMera «Du3nkay
JOJKHBI OTpa)kaTh TOTOBHOCTh M CITOCOOHOCTH 00YyYaroIIMXcsi pyKOBOJCTBOBATHCSA
chOpMUPOBAHHONW BHYTPEHHEHW TMO3UIIMEH JUYHOCTH, CHUCTEMOWM IIE€HHOCTHBIX
OpHEHTAllMi, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHIICKOTO O0O0IleCcTBa, PaCIIMPEHUE KUZHEHHOTO
ONBITa U OMBITA JEATEIBHOCTH B IMPOLECCE PEANM3ali OCHOBHBIX HAIpPaBICHUN
BOCHUTATEIILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPa’kIAHCKOT0 BOCTIMTAHMS:

e chopMUPOBAaHHOCTh TPAXKMAHCKOW  TMO3UIIMM  OOYYArOIMIETOCS  Kak
aKTUBHOT'O M OTBETCTBEHHOI'O YJI€Ha POCCUIICKOro 00I1IEeCTBA;

e TMPUHATHE TPAAUIMOHHBIX OOIEYEIOBEUYECKHMX TyMaHUCTUUYECKUX U
JIEMOKPAaTHYECKUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JCSATEIIBHOCTh B HHTEPECAX I'PAXKIAHCKOTO
oOliecTsa, y4yacTBOBaTb B CaMOYINpaBJIeHHMM B 00pa3oBaTesbHON
OpraHH3alny;

e YMEHHME B3aMMOJEHCTBOBATH C  COLMAIBHBIMU  HMHCTUTyTaMU B
COOTBETCTBHUH C MX (DYHKIMSIMU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMAaHHTAapPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH.

NATPUOTHYECKOT0 BOCIIMTAHUS:

e c(opMUPOBaHHOCTH POCCUICKOIN IPpaXKIaHCKOMN UIECHTUYHOCTH,
MaTpUOTU3MA;

e IIEHHOCTHOE OTHOIIEHHWE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTHKECHUAM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e c(opMUPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO IMOBE/ICHHUS;

e CIIOCOOHOCTBH OIIEHWBATH CUTYAIIUIO ¥ MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJIa/Ia B MOCTPOCHUE YCTOMUMUBOIO OYyIyIIETo.

ICTETHYECKOr0 BOCTIMTAHMSA:

e OCTETHYECKOE OTHOLICHWE K MHUPY, BKIKOYAs OCTETHKY HAYYHOI'O

TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAyKe.
TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpEC K pa3inuHbIM chepam npodecCHOHATBHON eI TeIbHOCTH, B TOM
YHClie CBSI3aHHBIM ¢ (U3MKOW U TEXHUKOW, YMEHHE COBEpUIaTh
OCO3HaHHBIN BbIOOp Oynyiiel mpodeccuu U pearTn30BbIBaTh COOCTBEHHBIE
JKU3HCHHBIC IUIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U CaMOOOpA30BaHUIO B
obnactu (pU3UKHM HAa IPOTSXKEHUU BCEH KU3HU.

IKOJOTHY€CKOIr0 BOCIIMTAHUA

c(OPMUPOBAHHOCTh IKOJIOTUYECKON KYJIbTYphl, OCO3HAHUE TIJ100aIBHOIO
XapakTepa dKOJOTMYECKHUX IpooiieM;

IUIAHUPOBAHUE WM OCYLICCTBICHHUE ICHCTBUI B OKpYXAlOLIEH cpele Ha
OCHOBE 3HaHUS LIEJIEW YCTOMYMBOTIO Pa3BUTHS YEJIOBEUYECTBA;

paclIMpeHne OmbITa AESITEIbHOCTH HKOJOTMYECKOM HAIPaBICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUH 1O (hU3HKeE.

HEHHOCTH HAYYHOI'O MIO3HAHUA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NUECKON HAYKH;

OCO3HAaHHME IEHHOCTH HAy4YHOW AESTEbHOCTH, TOTOBHOCTH B MpOIECCE
U3y4eHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYIO M HCCIEAO0BATENIbCKYIO
NEATEIbHOCTh UHANBUIYaJIbHO U B CPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
Ba3oBble Jjornueckue AeicTBUA:

CaMOCTOSITeNIbHO  (OPMYJIHpPOBaTH M aKTyaJlU3UpoOBaTh  MpodieMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LUENH JEATEIbHOCTH, 3a/JaBaTh MapaMeTpbl U KPUTEPUU HX
JOCTH)KEHHS;

BBISIBIISAITh  3aKOHOMEPHOCTM UM NPOTUBOPEYHST B PacCMATPUBAEMBIX
bu3MYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEUICHUSI MPOOJIEMbl ¢ YUETOM aHAIM3a UMEIOIIHUXCS
MaTepHaIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTb, OLEHUBaTh COOTBETCTBUE
pe3yJIbTaTOB LENSM, OLIEHUBATh PUCKH MOCIEACTBHMN 1€ TEIbHOCTH;
KOOPJIMHUPOBaTh U  BBIMOJHATH pabOTy B  YCJIOBHUSIX PEANbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX POOIIEM.

Ba3oBbIe uccieaoBaTe/LCKHE JeCTBUA:

BJIAJI€Th HAYYHOW TEPMHUHOJIOTHEH, KIIIOUEBBIMU MOHATUSIMU U METOJaMU
bu3nyecKkoil HayKH;



BJIaJeTh  HaBBIKAMU  Y4€OHO-HCCIENOBATENbCKOW UM MPOEKTHOU
JESTEIbHOCTH B 00NacTd (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K
CaMOCTOSITEIbBHOMY TOMCKY METOJIOB peHIeHHus 3a1ad  (PU3UIECKOTOo
COJIepKaHUS, TPUMEHEHHUIO PA3JIMYHBIX METOAOB O3HAHUS;

BJIAJETh BUJAMM JEATEIBHOCTU [0 IOJyYEHHIO HOBOTO 3HAHUA, €rO
UHTEPIIPETALNU, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX
CUTyallUsiX, B TOM YHWCJE MPU CO3JaHUH YYEOHBIX MPOEKTOB B 00JIaCTH
bus3uKy;

BBISIBIIATh NIPUYMHHO-CJICICTBEHHBIE CBSI3W U aKTyallM3UpOBaTh 3ajady,
BBIIBUTaTh TUNOTE3y €€ pelIeHHUs, HaXOAUTb apryMEHTHhl Ui
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHI, 3a/1aBaTh MapamMeTpbl U KPUTEPHUH
pelieHus;

aHATM3UPOBATh IMOJNYYEHHBIE B XOJE pEIIeHHUs 3aJaud pPe3yJbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBHSX;

CTaBUTh U (OPMYJIHUPOBATh COOCTBEHHBIE 33aJa4d B OOpa30BaTENbHOM
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DU3UKY;

JlaBaTh OLICHKY HOBBIM CUTYAIMsIM, OLICHUBATh MPUOOPETEHHBIHN OMBIT;
yMeThb TMEPEHOCUTh 3HaHWS 1O (QHU3UKE B TNPAKTUYECKYI0 00JacTb
KHU3HECSATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTeH;
BBIJIBUTaTh HOBBIE UJICH, TIPEJIaraTh OPUTHHAIBHBIC TIOJXObI U PELICHHUS;
CTaBHUTb MPOOJIEMBI U 33]]a4H, IOMYCKAIOUINE albTePHATUBHBIC PEIICHUSI.

Pa6ora ¢ undpopmanmeii:

BJIa/I€Th HAaBBIKAMHU MOJIydeHHUs HMH(OpMALUU (PU3NIECKOTO COACpKAHUS
U3 HWCTOYHUKOB Pa3HbIX THIIOB, CAMOCTOSATEIBHO OCYLIECTBISATH IOMCK,
aHaJIM3, CUCTEMATHU3alMI0 U HHTEPHpPETAlNi0 UHPOPMALMU Pa3TUYHBIX
BUJIOB U (hOPM MPECTABICHUS;

OLICHHUBATh JJOCTOBEPHOCTH HH(POPMAIIIH;

UCIIOJB30BaTh CpEACTBa HMH(POPMAIMOHHBIX H KOMMYHHKAIlMOHHBIX
TEXHOJOTUA B  PEUICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 3a/lad ¢ coOJo/IeHneM TpeOOBaHUN HPrOHOMHUKH,
TEXHUKU O€30MACHOCTH, TUTHEHBI, PECypcOoCOEpeKeHUs, MPaBOBBIX U
THYECKUX HOPM, HOpM MH(OPMALIMOHHON OE30MMacCHOCTH;

CO3/aBaTh TEKCTbl (PU3UYECKOTO COAEPKaHMSI B Pa3IMYHbIX (hopmarax ¢
y4€TOM Ha3HauyeHus uHGOpMAMM M LEJIEBOM ayAuTOpUHU, BBIOMpas
ONTUMANIbHYIO (OPMY MPE/ICTABICHUS U BU3yaJIU3all1U.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe HeiCTBHUA:



OCYIIECTBISATh OOIIEHWEe Ha ypokax (U3WKH W BO BHE-YPOUHOU
e TeTLHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(MIMKTHBIX CUTyallidi © CMST4aTh
KOH(JIMKTHI;

pa3BEPHYTO M JIOTHYHO HM3JIaraTh CBOIO TOUYKY 3PEHHS C MCIOIh30BaHUEM
SI3LIKOBBIX CPEJICTB;

MOHMMATh W HWCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOU |
WHIMBUIYAJIBHON paOoTHI,

BBIOMpATh TEMATHUKy U METOJBI COBMECTHBIX JCHCTBHH C y4ETOM OOIIUX
WHTEPECOB M BO3MOXXHOCTEH Ka)/I0T0 WieHa KOJIJICKTUBA;

NPUHUMATh €M COBMECTHOM JEATETLHOCTH, OPTaHU30BBIBATH U
KOOPJIMHUPOBATh JIEUCTBUS TO €€ JOCTWKEHUIO: COCTaBISATH ILJIaH
JEHCTBHUH, pactipeiesiTh POJIA ¢ YIETOM MHEHUH yYaCTHUKOB, OOCYKIaTh
pE3yNbTaThl COBMECTHON PaOOTHI;

OIICHMBATh KAYECTBO CBOETO BKJIAJa W KaXKJIOrO YJaCTHUKA KOMaHIbI B
001t pe3ysbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

npemyiaraTh HOBBIE TPOEKTHI, OIEHWBATh HJEH C TO3UIUA HOBU3HBI,
OpPUTHHAIILHOCTHU, IPAKTHUECKON 3HAYUMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETUYECKOE ITOBEACHHUE B Pa3IUYHBIX
CUTyalusiX, TMPOSBISATH  TBOPYECTBO W BOOOpakeHHWE,  OBITh
WHUIIAATUBHBIM.

PeryasiTuBHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbBHO ~ OCYIIECTBJISITH ~ [MO3HABATEIbHYIO JIEATENbHOCTh B
obrmacti (UBMKM Y ACTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U
dbopMyIMpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTABJIATH IUJIaH PELICHUs PACUETHBIX U KaueCTBEHHBIX
3a/1a4, MJIaH BBIMOJIHEHUS MPAKTHUUECKOW paboThl ¢ y4ETOM MMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTEHUMH;

JaBaTh OIICHKY HOBBIM CHUTYAIlHsIM;

pacMpATh paMKH  ydeOHOTO TpeaAMeTa Ha  OCHOBE  JIMYHBIX
MPEATIOYTCHUN;

JejaTh OCO3HAHHBIA BBIOOpP, aApPryMEHTHUPOBATh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTh 32 PEIICHHE;

OTICHUBATH MTPUOOPETEHHBINA OIIBIT;

crocoO0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO SPYIULMUA B 00JACTH
(GU3UKY, TOCTOSHHO MOBBIIATH CBOM 00pa3oBaTEIbHBIM W KyJIbTYPHBIH
YPOBEHb.

CﬂMOKOHTpOJ’Ib, MOIUOHAJIbHBbIN HHTE/JIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTHUBBI B AEATEIBHOCTb,
OLICHMBATh COOTBETCTBUE PE3YIbTATOB LEIISIM;

BIAJCTh HAaBBIKAMH TO3HABAaTEIbHOW pediaekcuu Kak OCO3HAHHS
COBEPIIAEMBIX JCHCTBUN U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB U
OCHOBaHUI;

UCIIOJIB30BaTh TPHUEMBI pedieKcHH MJisi OIEHKH CHUTYyallud, BBIOOpa
BEPHOT'O PELICHUS;

YMETh OILIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUS] MO HX
CHIDKCHMIO;

MPUHUMATh MOTHUBBI M APryMEHTHI JPYTUX MpPU aHAJIU3E PE3YJbTaTOB
JIEATEIILHOCTH;

MPUHUMATH Ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

MPUHUMATh MOTHUBBI M APryMEHTHI JPYIUX MPU aHAJIU3E PE3YJbTaTOB
JIeSTCIBHOCTH;

MPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIMOKH.

B mporecce HOCTHKEHHS JTMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS IMPOTPAMMEI 10
buzuKe I ypOBHA CpemHero oOmiero oOpa3oBaHWs Y  OOyYaroOImUXcCs

COBEPILEHCTBYETCS AMOIIMOHAJIbHBIN WUHTEJIEKT, IpeAnoIararonuii
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHUA,  BKIIOYAIOIIETO  CIOCOOHOCTh  TMOHMMATh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUACTh HAMPABICHUS Pa3BUTHS COOCTBEHHOMN
AMOIIMOHAJILHOM c(epbl, OBITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIIOCOOHOCTh aJanTUPOBATHCS K
OMOIMOHAJILHBIM W3MEHEHUSIM WM TIPOSBISATh THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHE MOTHBAIIMM, BKIIOYAIOIIEH CTpEMIIEHHE K JOCTHXKEHUIO LIeTTU
U yCIiexy, ONTUMHU3M, HTHUIIMATUBHOCTh, YMEHHE JIeCTBOBATh, UCXOMS U3
CBOMX BO3MOXKHOCTEH;

OMIIATUHU, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHUMATh  AMOIMOHAIBLHOE
COCTOSIHME JPYTUX, YYHUTHIBATH €r0 TMPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COUYBCTBHIO U COTIEPEKUBAHUIO;

COIIMAJIIbHBIX  HABBIKOB, BKJIIOYAIOIIMX  CIIOCOOHOCTb  BBICTPAUBATh
OTHOIIEHUSI C JPYTUMHU JIIOABMH, 3a00THTHCS, MPOSBISATH HHTEPEC M
paspemnaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VJIbTATDI



K xonuy oOyudenus B 10 knacce mpenMeTHbIE pe3yNbTaThl HA YIIIyOJIEHHOM
YPOBHE JOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

MOHUMATh POJb (U3MKA B  OKOHOMUYECKOW, TEXHOJOTHYECKOM,
HKOJIOTUYECKOM, COIMAIbHOW M OSTUYECKOM cdepax AedaTelbHOCTH
4yeJioBeKa, PoJib U MECTO (PM3UKK B COBPEMEHHOIN HAay4YHOU KapTHHE MUPA,
3HaYCHHE OIHUCATENIbHON, CUCTEMATH3UPYIOIIeH, OOBICHUTEIbHOU H
MPOTHOCTHYECKOW  (PYHKIUH  (DU3UYECKON TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (DU3UKK U TEPMOIAMHAMUKH, POJIb (PU3NYECKON TEOpuHu B
dbopMHUpOBaHUU MTPEACTABICHUHN O (PU3NUECKON KapTUHE MUPA;

paznuyaTh YCJIOBUSL NPUMEHUMOCTH MoOJenel (Qu3nyeckux Ten u
MPOIIECCOB (SIBICHWM): WHEpIMANIbHAs CHUCTEeMa OTcuéra, abCOIIOTHO
TBEPAOE TEIJIO, MaTEepUAIbHAA TOYKA, PABHOYCKOPEHHOE JIBHXKEHUE,
cBOOOJHOE mTajeHue, a0CoMOTHO ympyras jaedopmais, aOCOTIOTHO
yrnpyroe u abCoMOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICIIU ra3a, KUJIKOCTH
U TBEPAOro (KPpUCTAIUIMYECKOIr0) Teja, UAealbHbIN ra3, TOUCUHBIN 3apsij,
OHOPOJHOE IEKTPUYECKOE IOJIE;

paznuyaTh yclIoBUS (TpaHUIBI, 00JACTH) MPUMEHUMOCTH (PU3UUECKHUX
3aKOHOB, TOHMMAaTh BCEOOHIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAM3UPOBATh W OOBICHITH MEXAaHWUYECKHUE TIPOIECCHl W  SIBJICHHS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHbl MEXAHUKHU (OTHOCUTEIHHOCTD
MEXaHUYECKOTO ABUXKEHUS, (HOPMYJbl KUHEMATUKH PABHOYCKOPEHHOTO
NBUKEHUsA, TpeoOpa3zoBanus [amuies uisi CKOPOCTH M TMEepeMEeIEHUs,
3akoHbl HplOTOHA, MNpUHIMO OTHOCUTENBbHOCTH [anmumnes, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHUSI UMITYJIbCA U MEXAHUYECKOU
OHEPTUHU, CBSI3b Pa0OTHl CHUJIBI C M3MEHCHHEM MEXaHHMYECKOW JHEpPTHH,
yCIIOBUSI paBHOBECUS TBEPJOrO Teia), MPU OSTOM  HUCIOJIb30BATh
MaTeMaTH4ECKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
MPUMEHUMOCTH (PM3UYECKUX 3aKOHOB: MpeodpazoBanmii [ amuies, BTOporo
U TpPEThero 3akoHOB HBIOTOHA, 3aKOHOB COXpAaHEHUSI HMMIyJibca U
MEXaHUYECKOI IHEPTHUH, 3aKOHA BCEMUPHOTO TSITOTEHHUS;

aHAJIM3UPOBAaTh U OOBSCHATH TEIUIOBBIE MPOLECCHI U SIBJICHUS, UCIIOJIb3YS
ocHoBHbIe mosiokeHUss MKT wu 3akoHbl MOJEKyJapHOW (U3UKK U
TepMOJMHAMUKUA (CBS3b JAaBJEHUS HUJEAJBbHOrO Tra3a CO CpelHel
KMHETUYECKOW JHEPIUEr TEIUIOBOTO JBHXXKEHHS W KOHUECHTPALMEHW €ro
MOJIEKYJ, CBSI3b TEMIIEPATypbl BEIIECTBA CO CpPEIHEW KHUHETUYECKOU
DHEPIrUEN TEMIOBOTO ABMKECHHS €r0 YaCTHL, CBSI3b JIaBJICHUS UIECATbHOIO
raza C KOHUEHTpPAalUMEW MOJIEKYJ M €ro TEeMIEpaTypoil, ypaBHEHUE
MeunneneeBa—Kianeipona, TmepBbIM 3aKOH TEPMOAMHAMMKH, 3aKOH



COXpaHEHUsl SHEPIMM B TEIUIOBBIX IPOLIECCAX), MPU 3TOM HCIOJIb30BAThH
MaTE€MaTUYeCKOE  BBIPAKEHUE  3aKOHOB, yKa3blBaTb  YCIIOBHS
IIPUMEHMMOCTH ypaBHeHUs MenaeneeBa—KitaneipoHa,

aHAJIM3UpPOBaTh U OOBACHATH JJIEKTPUUYECKUE SIBICHUS, HCIOJb3Ys
OCHOBHBIE TOJIOKEHHSI U 3aKOHBI AJIEKTPOJMHAMUKU (3aKOH COXPAHEHUS
AIIEKTPUYECKOTO 3apsna, 3aKOH KynoHa, MOTEHIUATBHOCTD
AIEKTPOCTATUYECKOIO TOJIA, MNPHUHLIMI CYHEPHO3UIUN SJIEKTPUUECKUX
10JIEH, MpU ITOM YyKa3blBas yCIIOBUS NPUMEHMMOCTH 3akoHa Kyiona, a
TaK)K€ MPAKTUYECKU Ba)KHbIE COOTHOILIEHUS: 3aKOHbI OMa 11 ydacTka
UeNyM WU JJId 3aMKHYTOM JJIEKTPUYECKOM 1enu, 3akoH JDxoyns—JIeHna,
npasuia Kupxroda, 3axonsr @apazest 11st 3J€KTPOIH3a);

OMHCHIBATh (PU3NYECKUE TPOLIECCHl U SIBJICHHS, HCIOJIb3YS BEIMYMHBI:
HepeMeIeHNe, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€JIa U CUCTEMBI TEJ, CUJIA,
MOMEHT CWJIbl, JaBJICHUE, IOTCHLMAJIbHAs DJHEPrus, KUHETHYeCcKas
DHEPrus, MEXaHWYeCKas SHEprus, padoTa CHIIbI, LIEHTPOCTPEMUTEIBHOE
YCKOPEHHE, CHJIa TSKECTH, CWila YHNPYrOCTH, CHJIa TPEHUS, MOIIHOCTD,
SHEprusl B3aMMOCHCTBHS Tena ¢ 3eMiéil BOMM3M €€ MOBEPXHOCTH,
3HEprus ynpyrod naedopmanuu NOpPYKHUHBI, KOJUYECTBO TEIUIOTHI,
aOcoytoTHAsI TeMIieparypa Teia, paboTa B TEPMOJAMHAMUKE, BHYTPEHHSA
SHEepPrusi WACATBHOTO OJHOATOMHOTO Ta3a, paboTa HAealIbHOTO Tasa,
OTHOCHUTENBbHAA BIAXHOCTH Bo3ayxa, KIIJ[ wmaeanpHOro TeEmIoBoro
JBUTATENS; AIEKTPUUECKOE T0JI€, HANPSHKEHHOCTh JIEKTPUUYECKOTO IO,
HANpsOKEHHOCTh MOJII TOYEYHOI'O 3apsiia WM 3apsyKEHHOro 1apa B
BaKyyM€ M B JHAJIEKTPUKE, MOTEHIHUAI 3JEKTPOCTaTUYECKOro MO,
pa3HOCTh  IMOTEHUHMAJOB, JJEKTPOJABIKYIIAs  CWJa, CHla  TOKa,
HaIpsSDKEHUE, MOIIHOCTh TOKA, JJEKTpUYecKas €EMKOCTh IIJIOCKOTO
KOH/ICHCATOpa, CONPOTHUBIIEHWE y4YacTKa LENM C MOCIEA0BaTEIbHBIM U
apajuleIbHbIM COSUHEHUEM PE3UCTOPOB, SHEPTUS IJIEKTPUUECKOTO MOJIS
KOHJIEHCATOPa;

OOBACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3MUECKHX  SIBJICHHIA:
MEXaHUYECKOE JIBJKEHHE, TEIUIOBOE JIBM)KEHHE 4YacTULl BEUIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBHkKeHUe, TU(y3us, HUcCIapeHue,
KUTIEHUE U KOHJECHCALUS, IUIaBJICHNE U KPUCTAJIN3allisl, HAlIPaBJIEHHOCTh
TEIUIONEePENaUH, MIEKTPU3ALUs TEJ, SKBUIIOTEHINAIbHOCTh TOBEPXHOCTH
3apsKEHHOT0 IPOBOJHUKA;

IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIUYMHBI OT
Ipyrol ¢  UCHOJb30BAaHUEM  NPSAMBIX  HU3MEPEHUH, TpU  ITOM
KOHCTPYMpPOBaTh YCTaHOBKY, (UKCHPOBATHh pPE3YyJbTaThl IOJYyYEHHOU
3aBUCHUMOCTH (U3NYECKUX BEJIWYHMH B BHUAEC TIpapuKOB C YYETOM



aOCOJIIOTHBIX MOTPEUTHOCTEN U3MEPEHH, IeNaTh BHIBOABI MO pe3yIbTaTaM
UCCIIEIOBAHMS;

IPOBOANTH KOCBEHHbIE HM3MEPEHUs (PU3MUECKHX BEJIUYMUH, HPU STOM
BBIOMPATh ONTHMAJbHBII METOA M3MEPEHUs, OLIEHUBATh AOCONIOTHBIC U
OTHOCHUTEJIbHBIEC TOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHIA;
IPOBOAMUTH ONBITHI MO MPOBEPKE MPEATIOKEHHONW TMUIOTE3bI: TUIAHUPOBATh
AKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAaJTU3UPOBATh
NOJydeHHbIE Pe3yJbTaThl U JAeNaTh BBIBOJ O CTaTyce MpeIIoKEeHHOM
TUIIOTE3bI;

coOumo1aTh MpaBuiia 0€30MacHOTO TpyJa MPH MPOBEACHUN HCCIIeI0BaHMMA
B paMKax ydeOHOro »HKCIEpPUMEHTa, IMpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JEATEIbHOCTH C HCIOJIb30BAaHHEM
U3MEPUTENBHBIX YCTPOICTB U J1aO0OpaTopHOTo 000pyI0BaHHUS;

pemath pacy€THbIE 3aJayd C SBHO 3aJaHHOM W HESBHO 3aJJaHHOM
¢u3znyecKoil MoJeIbI0: Ha OCHOBAaHUHM aHANIM3a YCIOBUS OOOCHOBBIBATH
BEIOOp (U3MYECKOW MOJENH, OTBEYAIOIIeH TpeOoBaHUSM 3a/ayw,
OPUMEHATH  (OPMYINbI, 3aKOHBI, 3aKOHOMEPHOCTH U  TMOCTYJaThl
¢u3nUecKux TEeOpUil MPH MCIOJIb30BAHUM MAaTEMaTHYECKUX METO/I0B
peleHus 3a1a4, IPOBOJUTh pacuéThl HA OCHOBAaHUU MMEIOUIMXCS JaHHBIX,
aHAJIM3UPOBaTh pPE3yJbTaThl M KOPPEKTUPOBATh METOJbI DELICHUS C
y4€TOM MOTYYCHHBIX PE3YJIbTATOB;

pelaTh KauyeCTBEHHBIC 3ajaud, TpeOyrolue MPUMEHEHUs 3HAHUN U3
pa3HbIX pa3/enoB Kypca (U3MKH, a TAK)KE UHTETpalluy 3HAHUN U3 JAPYTuX
NPEIMETOB €CTECTBEHHO-HAYyYHOI'O IMKJA: BBICTpAUBATh JIOTUYECKYIO
LENOYKY pacCyKIeHUI C ONOPOIl Ha M3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3NYECKUE SIBICHUS,

UCTOJIb30BAaTh TEOPETHUECKUE 3HAaHUS JUIsl OOBSCHEHHS OCHOBHBIX
NPUHIUIIOB PabOThl U3MEPUTENLHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLIECCOB;

OPUBOIUTH TMPUMEPHl BKJIAJa POCCHUCKUX U 3apyOekHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBICHEHHE MPOIECCOB OKPYKAIOILIETO
MHpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJTM3UPOBATh U OLEHUBATDH MOCIIEACTBUS OBITOBON M MPOU3BOICTBEHHOMN
JESITEIbHOCTH YEJIOBEKA, CBA3AHHOMW C (PU3WYECKUMHU MPOILIECCAMHU, C
MO3UIINI KOJOTUYECKON 0€30IaCHOCTH, MPEACTABICHUHN O PAllMOHATIEHOM
HOpUPOAOIOIB30BaHUN, @ TAKXKE Pa3yMHOM HCIOJIb30BAHUU JOCTHKCHHN
HAyKM ¥ TEXHOJIOTMH [UIs JajbHEHMINero pa3BUTHS YeJOBEYECKOTO
00I11eCTBa;



IPUMEHATH pa3iMyHble COcoObl paboThl ¢ MHPOpPMAIHEH (UINIECKOTO
CONIEp)KaHUs C HCIOJb30BAHMEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJOTHM, IPU 3TOM HUCIHOJIH30BaTh COBPEMEHHbIE MH(POPMAIMOHHBIE
TEXHOJOTMM U1 TIOUCKA, NepepabdOTKU M NPEIbSBICHUS y4yeOHOW WU
HAYYHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUU
uHbOpMaIlMK, TOJYYEHHON U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHUECKU
aHAM3UPOBaTh  IOJly4yaeMyl0  HMHPOpPMAlMI0O U OLEHUBaTb €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWUM, TaK U HA OCHOBE
aHaJIM3a UCTOYHUKA UH(OPMALINY;

IIPOSIBIISTH OpraHU3alMOHHbIE " [IO3HABATEIIbHBIC yMEHUs
CaMOCTOSITEJILHOTO ~ NMPUOOPETeHHs HOBBIX 3HAHMW B TpoIlecce
BBITMIOJTHEHUSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX paboT;

paboTaTh B TIpyHNe€ C MCIOJIHEHMEM pa3IUYHBIX COLUAIBHBIX pOJIEH,
IUTAHUPOBATh pabOTy I'PYyMNIIbl, PAMOHAIBHO PACIpPEAEATh ACITEIbHOCTD
B HECTAHJAPTHBIX CUTYalMsSIX, aJ€KBATHO OLEHMBATH BKJIAJ Ka)XJOro W3
YYaCTHUKOB TPYMIIbI B pEeLICHUE paccCMaTprUBaeMOil MpoOIeMbl;

IPOSIBIISATE MOTUBAIUIO K OyayIiel mpoheccuoHanbHOM AeSITeTbHOCTU IO
CHEHUAIBHOCTIM (PU3UKO-TEXHUUECKOTO IPOpUIIS.

K xoumy oOyuenuss B 11 knacce mpenMeTHBIE PE3yJlbTaThl HA YIITYOJIEHHOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YUAIOLIUXCSl YMEHUI:

NOHMMATh POJb (U3UKK B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIHOW M 3TUYECKON cepax AeATeIbHOCTU YEJI0BEKa, POJb U MECTO
Gu3MKN B COBPEMEHHOW HAy4HOW KapTHHE MHpa, POJIb aCTPOHOMUHU B
INPAKTUYECKOM  JESITEIbHOCTH 4YEJIOBEKa W JAJbHEHMIIEM Hay4HO-
TEXHUYECKOM Pa3BUTHM, 3HAUYCHUE OINMCATEIBHOM, CUCTEMAaTU3UPYIOILEH,
OOBSICHUTEIILHOM U TMPOTHOCTHYECKON (YHKIMNA (PU3MUEeCKOil Teopuum —
AIEKTPOJMHAMUKH, CIIELHAIBHON TEOPUU OTHOCHUTEIBHOCTH, KBAaHTOBOM
¢usuku, ponb (usnuecKkor Teopur B (HOPMUPOBAHUM TPEACTABICHUIN O
duznyeckoil kapTuHEe MUpPA, MECTO (PU3NUECKON KapTHHBI MUpPA B 00IIEM
Psly COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX PEICTABICHUI O IIPUPOJIE;
pasznuyarh YCJIOBHMS IPUMEHMMOCTH Mojeled (QU3MYECKUX Tell MU
MPOIIECCOB  (SIBJICHUM): OJHOPOJHOE AJIIEKTPUUYECKOE U OJIHOPOJIHOE
MarHUTHOE MOJIs, TAPMOHUYECKUE KOJIEOAHUs, MAaTeMaTUYECKUI MAasTHUK,
UJCAIBHBIA TPYKUHHBI MAsTHUK, FapMOHUYECKHE BOJIHBI, WJICAIBHBIN
KoJ1e0aTeNIbHbIN KOHTYp, TOHKas JIMH3a, MOJIENIEN aTOMa, aTOMHOTO si7pa U
KBaHTOBOW MOJIEJIH CBETA;

pa3nuuaTh yCJIOBHUS (TpaHUIbl, 00JIACTH) NPUMEHUMOCTH (PU3UYECKUX
3aKOHOB, TOHMMAaTh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOIb30BaHUS YACTHBIX 3aAKOHOB;



aHAJIM3UPOBATh U OOBSACHATH SJEKTPOMArHUTHBIE MPOIECCHl U SIBICHUSA,
UCIIOJNb3ys. OCHOBHBIE TIOJOKEHUS M 3aKOHBI JJIEKTPOAMHAMUKU H
CHELUUAaJIbHOM  TEOpUHM  OTHOCUTENBHOCTH  (3aKOH  COXPAHEHMS
ANEKTPUYECKOro 3apsna, cwia Awmmepa, cwia JlopeHua, 3akoH
AJIEKTPOMArHUTHOM  WHAyKIUW, TnpaBwio Jlenna, cBa3p  DJC
CaMOMHIYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM LENH CO CKOPOCTBIO
U3MEHEHMsI  CHJIBl  TOKa,  IIOCTYJIaTbl  CHEUUAIBHOW  TEOpPHUH
OTHOCHUTEILHOCTH DUHIITEITHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE IIPOLIECCHI U SIBJICHHUSI, UCIIOJIb3YSI
MOJIOKEHUS ~ KBaHTOBOM  (u3uku  (ypaBHeHHMEe  OWHINTEHHA IS
dororddexra, mepBeldi U BTOpOM mocTynaTel bopa, mpuHIMUI
COOTHOIIEHUST HeomnpenenéHuocte ['eiizenOepra, 3akOHbI COXPAHEHUS
3apsiA0BOTO M MAacCOBOTO YMCEN W DHEPTUM B SAIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOIO pacnaia);

OTHCHIBATh (PU3UUYECKHE TMPOIECChl W SIBICHUS, HWCIOJIb3YS BEIMYUHBI:
HaIpsHKEHHOCTD JIEKTPUYECKOTO MOJIsA, IIOTEHIUAN 3JIEKTPOCTATHYECKOTO
IIOJIs, PA3HOCTh ITOTEHLUHAJIOB, JJIEKTPOABWXKYINAS CHJIA, WHAYKLUA
MAarHuTHOTO IMOJSl, MarHUTHBIM IOTOK, cuia Amriepa, UHAYKTUBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIAYKLIHMH, SHEPrus MArHUTHOTO MOJIA
IPOBOJHUKA C TOKOM, PEJSITUBHUCTCKUM WMITYJIbC, ITOJIHAs SHEprus,
SHEpPrusi TOKOsI CBOOOJHON 4YaCTHIIBI, JHEPrHsi U HUMIIYJIbC (POTOHA,
MacCOBO€ YMCIIO U 3aps]l A1Ipa, JHEPTHUSI CBA3U SApa;

OOBACHIATH  OCOOEHHOCTM  MPOTEKaHHs  (U3MUECKUX  SIBJICHHIL:
AIIEKTPOMATHUTHASL UHIYKLIUS, CAMOUHYKIUS, PE30HAHC, HHTEPhEPEHITUS
BOJIH, Ju(pakuus, [AUCIEpCHs, TIOJHOE BHYTPEHHEE OTpa’KEeHUE,
dorornekrpuueckuii d3pdext (porodrddext), anpda- m Oera-pacnabi
aqep, raMMa-usilydeHue sjep, (pu3nyeckue NPUHIUIBI CHEKTPATbHOTO
aHanu3a u padoThI Ja3epa;

ONpPECIISITh HAMNPABICHUE HWHAYKIMA MArHUTHOTO TMOJISI MPOBOJHUKA C
TOKOM, CHJIbl AMIiepa u cuiibl JIopeHia;

CTPOUTH U300paKeHNE, CO3/IaBAEMOE TUIOCKUM 3€pPKAJIOM, TOHKOHN JTMH30M,
Y PACCUUTBIBATH €r0 XAPAKTEPUCTUKH;

IIPUMEHSTh OCHOBOIIOJIATAIOIIME ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI I aHaIM3a ©W  OOBSICHEHHWS  (PU3WYECKUX  MPOIECCOB,
IIPOUCXOIAIINX B 3BE37aX, B 3BE3MHBIX CUCTEMAX, B MEKTAIAKTUYECKOU
cpeze; ABWKEHHS HeOSCHBIX TeJl, BOJIONNH 3BE3N U BeeneHHoii;
IPOBOJIUTh HCCIIEIOBAHUE 3aBUCUMOCTEH (DU3MUECKUMX BEIUYHH C
UCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHUN, IpPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3yNbTaThl MOJYYEHHOW 3aBUCHMOCTH



¢usznyeckux BENMYMH B BHIE TIpaduKoB C Y4ETOM aOCOTIOTHBIX
NOTPEIIHOCTe  M3MEPEeHMH, JielaTh  BBIBOJABI 1O  pe3yjibTaTaMm
UCCIIEIOBAHMS;

IPOBOJANTH KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEJIMYUH, IPU ITOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEPEHUs, OLICHUBATh AOCOIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOAMUTDH ONBITHI MO MPOBEPKE MPEATI0KEHHONW THUIOTE3bI: TUIAHUPOBATh
HKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce IpenIoKEHHOU
TUIIOTE3BI;

OIHCHIBATh METObI MOTyUYEHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;
cobmroiaTh mpaBuiia 6€30MacHOTO TPyAa MPU MPOBEICHUH HCCIICIOBAHUN
B paMKax ydeOHOro »HKCIEpPUMEHTa, IpakTUKyma U  ydeOHo-
UCCIIEJOBATENbCKOM M IPOEKTHOM JEATEIbHOCTH C MCIOJIb30BAaHUEM
U3MEPHUTENIbHBIX YCTPOUCTB U 1a0OPATOPHOTO 0OOPYIOBAHMS;

pemaTh pacy€THBIE 3a4a4d C SBHO 33JaHHOM M HESBHO 3aJaHHOU
¢uznyecKkoil MOJENbl0: HAa OCHOBAHMM aHajM3a YCJIOBHS BBIOMPATH
¢u3znueckue MOJENH, OTBeYarolMe TpeOOBaHUSM 3aladyd, IPUMEHATH
(opMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH U IOCTYJIaThl (PU3NYECKUX TEOPUN
OpU  HCMOJB30BAaHUM MaTEeMaTHMYECKUX METOJOB pELICHUs 3ajaad,
IPOBOANUTH PAcu€Thl HA OCHOBAHUHM MMEIOIIUXCS TaHHBIX, AaHATU3UPOBATh
pE3yJIbTaThl U KOPPEKTUPOBATH METO/bI PEIICHUS C YYETOM IOJIYYEHHBIX
pE3yJIbTATOB;

pelaTh KayeCTBEHHbIE 3a7aud, TpPeOyIoIue NPUMEHEHUs 3HaHUM W3
pa3HBIX pa3leNoB Kypca (PU3UKU, a TAaKKE WHTErpallui 3HAaHUH U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IHUKJIA: BBICTPAMBATh JIOTHUYECKYIO
LENOYKY pacCyKIEHUI C OOPOI Ha N3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHUS;

UCIONIb30BAaTh TEOPETUYECKHWE 3HAHUS M OOBSICHEHHS OCHOBHBIX
IPUHLUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX yCTPOUCTB
U TEXHOJIOTUYECKUX MPOLIECCOB;

OPUBOJUTH TNPUMEPHl BKJIaa POCCUMCKUX U 3apyOekHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBICHEHHE IPOLIECCOB OKPYKAIOLIErO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OLICHUBATH MOCJEICTBUSI OBITOBOI M MPOU3BOACTBEHHON
NESTEIIbHOCTH YEJIOBEKA, CBA3AHHOM C (PU3MYECKUMHU MPOLIECCAMHU, C
HO3ULHI 3KOJOTHYECKON 0€30I1aCHOCTH, PEACTABICHUIN O PallMOHAILHOM
IPUPOJIOTNIOIB30BAHUH, a TAK)KE Pa3yMHOM HCIOJb30BaHUU JOCTHXKEHUN



HAyKM M TEXHOJOTMH JUIs JaJbHEUIIero pa3BUTHUA YEJIOBEYECKOTO
00111eCTBA;

NPUMEHATH pa3iNyHble CrocoObl paboThl ¢ MHPOpMAIHEH (PUINIECKOTO
COJCpX aHUA C UCIOJb30BAHUEM COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTUI, PU 3TOM HCHOJIb30BATh COBPEMEHHBIE MH(OPMALMOHHBIC
TEXHOJOTHH JJi1 TIOWCKa, TepepabOTKM U TPEabSIBICHUS Y4EeOHOUW H
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPHUPOBAHUS U MHTEPIIPETALIUU
UHpOpPMaLMK, TOJYYEHHOH U3 pa3IWYHBIX HMCTOYHUKOB, KPUTHYECKU
aHATM3UPOBaTh  IOJlydyaeMylo  HMHPOpMAlMIO W OLEHUBaTh €&
JOCTOBEPHOCTh KAaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJli3a UCTOYHUKA HH(OPMALINU;

POSIBIISATH OpraHMu3alOHHbIE u MO03HABATEIIbHBIC YMEHHUS
CaMOCTOSITEILHOTO ~ NPUOOpPEeTeHUs HOBBIX 3HAHMM B Ipolecce
BBITOJIHEHUS IPOEKTHBIX M yUeOHO-UCCIIeI0BATEIbCKIX PadoT;

paboTaThb B TpyMNE C HCIOIHEHUEM pPa3IMYHbIX COIUAIBHBIX pPOJIEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAMOHATIBFHO PACIPEACATh ACITEIbHOCTD
B HECTaHJIAPTHBIX CUTYyalMsIX, aJI€KBATHO OIICHUBATH BKJIAJ KaXJOrO U3
YYaCTHHUKOB TPYIIIBI B PELICHUE PAacCMaTPpUBAEMOM MPOOIIEMBI,

HPOSIBJISATh MOTUBAIMIO K Oyaylel npodeccuoHanbHOM AesITeIbHOCTH O
CHEIHATBHOCTIM (PU3UKO-TEXHUUECKOTO TPODUIIS.
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5.1 DJeMeHTHl aCTPOHOMHUU M aCTPOPHUIUKU 12
Nroro no pazgeny 12
Pazznen 6. PUSHUECKHM TPAKTUKYM
6.1 Du3nYECKU MPAKTUKYM 16 16
Hroro no pazpeny 16
Pa3nea 7. OBOBIIAIOLIEE TIOBTOPEHUE
Cucremaru3zaius u 00001IeHne
71 IIPEIMETHOTO COAEP KAHUSI U OTIbITA 15
’ NEeSITeIbHOCTH, TPUOOPETEHHOTO MPHU
n3ydeHuu kypca ¢usnku 10 — 11 xmaccor
Hroro no pazneny 15
Pe3epBHOE BpeMst 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

KonTpoJbHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

®duszuka — pyHaaMeHTaabHas HayKa O
pupojie

01.09.23

HayuHblii MeTOT TO3HAHUSI K METOBI
nccaenoBaHus GU3NIECKUX SBICHUN

01.09.23

DKCIEPUMEHT U TEOpHsl B MPOIIECcCce
no3HaHus npupoasl. Habmonenue u
HKCIEPUMEHT B (PU3UKE

06.09.23

Crnioco6b1 n3mMepeHus (PU3NIECKUX BETUYUH

07.09.23

AOCOII0THAS M OTHOCUTEIbHAS
MOTPEIIHOCTH U3MEPEHUIN (PU3NUECKUX
BEJIMYMH

07.09.23

MonenupoBanue B ¢pusuke. Poib u mecto
¢u3uku B GOPMHUPOBAHUN COBPEMEHHON
HAay4YHOU KapTHUHBI MUPA, B TPAKTUYECKOU
NEeATEIbHOCTH JIIOIEN

08.09.23

Mexaundeckoe asmxkenne. Cucrema
orcuera. OTHOCUTEIBHOCTh MEXaHUYECKOTO
newkenust. [Ipsmvas u oOpaTHas 3agaun
MEXaHHUKH

08.09.23

Panuyc-BekTop MarepuanbHON TOUKH, €TO
MPOEKIIMU HAa OCU KOOpAUHAT. TpaeKkTopusl.

13.09.23




[Tepememenue. CkopocTh. VX nmpoekuuu Ha
OCH KOOpJIUHAT

PaBHOMEpHOE IIPSIMOJIMHEWHOE IBUYKEHHUE.
I'paduueckoe onucanue paBHOMEPHOTO
MIPSAMOJIMHENHOTO IBUKCHUS

14.09.23

10

CroxeHne nepeMeeHnii 1 CKOPOCTEH.
Pemrenue 3agau

14.09.23

11

HepaBnomepnoe asukenne. MrooBeHHas
cKopocTh. Yckopenue. [Ipsamonuneiinoe
JBUKEHHE C TIOCTOSIHHBIM YCKOPEHUEM

15.09.23

12

I'paduueckoe onrcaHue MPSIMOINHEHHOTO
JBUKEHUSI C TIOCTOSIHHBIM YCKOPEHUEM

15.09.23

13

CBoOoaHoe maseHue. Y CKopeHue
CBOOOIHOTO IMaeHUs. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHHS OT
BpPEMEHH U UX rpaduku

20.09.23

14

JIBu>keHue Tena, OpOIIeHHOTO MO YTIIOM K
TOPU30HTY

21.09.23

15

KpuBonunelinoe npuxenue. /[Buxenue no
OKPY>KHOCTH. YTJIOBasi U TMHEIHAs
ckopocTtb. [lepron n yacrora.
leHTpOCTpEMHUTENBHOE U TIOJIHOE
YCKOpEHUE

21.09.23

16

Kontponbhas padoTa mo teme
"Kunematuka"

22.09.23

17

IlepBb1if 3akoH HerotoHa. HepruanbsHble
cucremsl orcuéra. [IpuHmn
OTHOCHUTEIbHOCTHU I amunes.

22.09.23




HewnnepuunanbHble CUCTEMBI OTCYETA

Cuna. PaBHOnelicTByto1ast cuiia. Bropoit

18 3akoH Herotona. Macca 27.09.23
19 B3aumoneiictue ten. Tpetnil 3aKoH
HeroTona 28.09.23
20 [Ipunnun cynepnosunuu cui. Pemenne
3a]1a4 Ha IpUMEHEHNe 3aKoHOB HbproTOoHa 28.09.23
3aKOH BCEMHUPHOTO TATOTEHHUS.
21 OKBHUBAJIEHTHOCTb 'PAaBUTALIMOHHON U
MHEPTHOU MaccChl 29.09.23
” Cuna TsKeCTH M yCKOpeHue cBOOOIHOTO
MagcHUA 29.09.23
JIBI>keHHe HeOEeCHBIX TeN U X
23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMMUECKasi CKOpocTh. 3akoHbl Kemnepa 04.10.23
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena 05.10.23
Cuna tpenus. [Ipupona u BUzbI cui
25 TpeHus. JIBUKEHHE B KUIKOCTH U Ta3e ¢
YYETOM CHUJIIbI COIPOTUBIIEHUS CPEIbI 05.10.23
26 Jasnenue. I'mapocrarnueckoe JaBiaeHUE.
Cuita Apxumena 06.10.23
AOGCOIIOTHO TBEPOE TEIIO.
27 ITocTynarenbHOE U BpalaTeIbHOE
JBIKCHUE TBEPAOI'O TEIa 06.10.23
)3 MOMEHT CUJIBI OTHOCUTEIBHO OCH
BpauieHus. [1nedo cunsl 11.10.23
79 CrnoxxeHue Cuil, MPUIOKEHHBIX K TBEPIOMY
teny. LleHTp TsbkecTu Tena. Y cioBus 12.10.23




paBHOBECHSI TBEPAOTO Tea. Buasl
paBHOBECHS

30

Pemenue 3amau

12.10.23

31

Kontponbnas padota nmo teme "J{uHamuka.
Cratuka TBepaoro tena'"

13.10.23

32

NMnynsc MaTepuabHONW TOUYKHU, CUCTEMBI
MarepuaibHbIX To4ek. LlenTp mace
CHUCTEMBI MaTepUaIbHBIX TOUEK. Teopema o
JOBYKCHUH LIEHTPA Macc

13.10.23

33

HMnynbe cUIlbl M U3MEHEHHUE UMITYJIbCA
Tena. 3aKOH COXPaHEHUS UMITYJIbCA.
PeaktuBHOE NBHXKEHUE

18.10.23

34

MOMEHT UMITyJIbCa MAaTEPUATIBHON TOUKH.
[IpeacraBnenue o COXpaHEHUH MOMEHTA
HUMITYJIbCa B ICHTPAJIBHBIX IMOJIAX

19.10.23

35

Pemrenue 3agau

19.10.23

36

Pa60Ta CHJIbI HA MaJIOM U Ha KOHECYHOM
nepememnieHun. ['paduueckoe
npencTaBicHne paboThl CHITBI. MOIIHOCTH
CHJTBI

20.10.23

37

Kunernueckas sueprus. Teopema o0
M3MEHEHHH KHHETHYECKOU YHEPTUU
MaTepualbHON TOYKH

20.10.23

38

[ToTeHnmanpHple U HENOTEHIUAIBHBIE
cunbl. [lorenunanbhaas sneprus. Bropas
KOCMMYECKasi CKOPOCTh

25.10.23

39

TpeTbst KocMHuUecKasi CKOpocTh. CBA3b
paboThl HEMOTEHLIUATBHBIX CHUJI C

26.10.23




M3MEHEHHEM MEXaHHMYEeCKOM OHCPIrun
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKOU SHEPTUU

Yipyrue u Heylnpyrue CTOJIKHOBEHUS.

40 VYpaBHenue bepHymim U1 uaeanbHON

JKUIKOCTHU 26.10.23
A1 Kontponbras padoTa mo teme "3aKoHbBI

COXPAHEHHUS B MEXaHHKe" 27.10.23

PazBuTue npeacraBieHuii o npupoe
42 TermoTsl. OcHOBHBIE noJoxkeHnst MKT.

Juddysus. bpoyHoBckoe aBuxkeHHe 27.10.23

Ctpoenue ra3000pa3HbIX, )KUIKUX U
43 TBEPABIX TEJ. XapaKTep IABUKEHUS U

B3aMMO/ICIICTBUS YaCTHI] BeIllleCTBa 08.11.23

Macca 1 pazmepbl MOJIEKYJT (AaTOMOB).
44 KonuuectBo BemectBa. [locrosinnas

ABoraapo 09.11.23
45 Temnepatypa. TemioBoe paBHOBECHE.

xama Henscus 09.11.23
46 Pewenne 3anau 10.11.23
47 Wneanbueiii ra3. 'a3oBbie 3aKOHEBI 10.11.23
43 YpaBuenue Menpaeneesa-Knaneripona.

Pewenne 3anau 15.11.23
49 AOcomoTHas TemrepaTtypa. 3akoH

JanpToHa 16.11.23
50 W3omporeccsl B uaeaqbHOM rase ¢

MMOCTOSIHHBIM KOJINYECTBOM BELIECTBA 16.11.23
51 I'paduaeckoe nmpencraBieHne 17.11.23




M30TPOLIECCOB: N30TepMa, U30X0pa,
nzobapa

52

OcnHoBHoe ypaBHenne MKT

17.11.23

53

Pemrenue 3agau

22.11.23

54

CBs3b a0CONIOTHOI TeMmepaTypbl
TEPMOAVMHAMUYECKON CUCTEMBI CO CPEIHEN
KMHETUYECKOM DHEpruel NoCTyNnaTeIbHOro
TEIIOBOTO ABM)KECHHS €€ 4aCTHUIL

23.11.23

55

O0001IeHYE U CUCTEMATU3ALUS 3HAHUM 1O
Teme "OcuoBsl MKT"

23.11.23

56

Kontponbras padota o teme "OCHOBBI
MKT"

24.11.23

57

TepmoanHamMuueckas cuctema. 3ajlaHue
BHEIIHUX ycsioBui Juist T/ cucreMsl.
BHemHue ¥ BHYTpEHHHE TapaMETPBI.
[TapameTpsl T[] cuctemsbl Kak cpegHue
3HAYEHUS BEJIMYMH, ONUCBIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

24.11.23

58

HynesBoe Hauano TepMOAUHAMUKH.
CamonpousBosibHas penakcarus T[]
CUCTEMBI K TETJIOBOMY PaBHOBECHIO

29.11.23

59

Mopens uaeanbHOTO raza B
TCpMOI[I/IHaMI/IKe. yC.HOBI/ISI HpI/IMeHI/IMOCTI/I
3TOU MOJEIIH

30.11.23

60

VYpasHenue Menpeneesa-Knaneiipona u
BBIPAKEHUE JUIsl BHYTPEHHEHW SHEPrun

30.11.23

61

Bripaxkenue 1u1s1 BHyTpEHHEH SHEPTUHU
OJIHOATOMHOTO MJI€aTbHOIO Ta3a.

01.12.23




KBasucrarnyeckue U HECTaTUYECKUE
MIPOIIECCHI

62

DnemMeHTapHas padoTa B TEPMOJAMHAMUKE.
Brruncnenue paboTs 1o rpaduky mnpoiecca
Ha pV-nuarpamme

01.12.23

63

Termonepenaya kak cnocod M3MEHEHUS
BHyTpeHHel sHeprun T ]| cuctemsr 6e3
COBepIIEHHS pabOThI

06.12.23

64

KOHBCKHI/IH, TEIIOMMPOBOJHOCTDE, U3JIYUCHUEC

07.12.23

65

KonnuectBo Tennotel. TenmnoéMKocTs Tena.
VY nenbHas ¥ MOJIApHas TEIJIOEMKOCTH
BEILECTBA. Y IebHAs TEIJI0Ta CrOPAHUS
TOIUIMBA

07.12.23

66

Pacuér xonuyecTBa TEIUIOTHI IIPU
TeIuIoneperaye

08.12.23

67

[TonsiTue 06 annabaTHOM TpoIecce.
[TepBbIii 3aKOH TEPMOAMHAMUKHU

08.12.23

68

KonnyecTBo TemnoTs! 1 paboTa Kak Mephbl
U3MEHEHUs BHYTpeHHe! sHeprun TJ]
CHUCTEMBI

13.12.23

69

BTopoii 3aKkOH TEpMOIMHAMUKY JJIs1
PaBHOBECHBIX U HEPABHOBECHBIX
nporeccoB. HeoOpaTuMocTh MpUpPOIHBIX
MIPOIIECCOB

14.12.23

70

[TpuHIUIIBI AEHCTBUS TEIIOBBIX MAILVH.

KIIJT

14.12.23

71

MaxkcumansHoe 3Hadenve KITJ. I{uxn
Kapno

15.12.23




72

Pemenue 3amau

15.12.23

73

KOJIOTHYECKUE ACIIEKTHI UCIIOJIL30BAHMUS
TEIUIOBBIX ABHUTraTelIEd. TerioBoe
3arps3HEHUE OKPYKAIOLIEH Cpeibl

20.12.23

74

Pemrenue 3agau

21.12.23

75

O000111eHIE U CUCTEMATH3AaIUs 3HAHUH 110
teme "Tepmoaunamuka. TemioBbie
MalIuHEL"

21.12.23

76

Konrtponsnast pabora o Teme
"Tepmoannamuka. TernaoBbie MAIUHbI"

22.12.23

77

[TapooGpa3oBaHue U KOHICHCAIIHSI.
Hcnapenue u kunenue. Y neibHas TEIUIOTa
nmapooOpa3oBaHuUs

22.12.23

78

HacebiienHbie 1 HEHACHIIIEHHBIE MAPHI.
KauecTBeHHas 3aBUCUMOCTD INIOTHOCTH U
JABJICHUSI HACKIIIIEHHOTO 1apa OT
TEeMIIepaTypbl, UX HE3aBUCUMOCTb OT
00BbEMa HACHIIIIEHHOTO Tapa. 3aBUCUMOCTh
TEeMIIepaTypbl KUTIEHUS OT JABJICHUS B
KHUIKOCTH

27.12.23

79

BraxxnocTs Bo3myxa. AGComoTHAS U
OTHOCHUTEIbHAS BIAKHOCTD

28.12.23

80

Pemenue 3amau

28.12.23

81

Tsépnoe teno. Kpucrannuueckue u
amop¢HbIe Tena. AHU30TPOIHS CBOWCTB
KpUCTAJIJIOB

29.12.23

82

[InaBneHue u KpucTauM3anus. Y aeabHast
TertoTa riasyieHus. Cyoaumanus

29.12.23




83

Hedopmaruu TBEpOTO Tena. PacTsikenne u
cxatue. Casur. Moayine FOnra. [Ipenen

yopyrux aegopMaruii

10.01.24

84

TeruioBoe pacmupeHue KUIKOCTeH U
TBEPABIX TEJ. AHTAPMOHU3M TETUIOBBIX
KOJIeOaHUIl YacTHLl BELLIECTBA

11.01.24

85

[IpeoOpazoBanme 3Hepruu B (ha30BBIX
nepexoaax

11.01.24

86

VYpaBHEeHHE TEIJIOBOTO OalaHca

12.01.24

87

Pemenue 3amau

12.01.24

88

[ToBepxHOcTHOE HaTsKeHUe. KanuspHbie
siBJIeHUsI. J{aBieHue 1oy MuCKPUBIEHHOU
MOBEPXHOCTHIO KUJIKOCTH. Dopmyria
Jlamaca

17.01.24

89

O06001IeHre U cUCTEMAaTU3aLMs 3HAHUI 110
Teme "ArperatHbie COCTOSIHUS BEIIECTBA.
®da3oBble epexo b

18.01.24

90

KonTponpHas padora o Teme "Arperaraeie
cocTostHus BemecTBa. @a3oBble nepexoabl”

18.01.24

91

DnekTpusanus Tel U €€ MPOosIBICHUSI.
Dnektpuueckuii 3apsia. [[Ba Buna
ANEKTpUYECKUX 3apsaaoB. [[poBogHUKH,
JURJIEKTPUKU U TTOJTYIIPOBOTHUKHI

19.01.24

92

DJIeMEHTAPHBIN AIEKTPUUECKUN 3apsi/l.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

19.01.24

93

B3aumoneiictue 3apsanoB. Toueunbie
3apsabl. 3akoH Kynona

24.01.24

94

Pemenue 3amau

25.01.24




95

Onexrpuueckoe noie. Ero nelicteue Ha
JNEKTPUYECKHUE 3aPsIIbI

25.01.24

96

Hanpsisk€HHOCTB 3JIEKTPUYECKOTO MOJIS.
[TpoGHbIii 3apsiy. JInHUN HANPSKEHHOCTH
aNeKTprudecKoro nosst. OqHOpOIHOE
JJIIEKTPUYECKOE T10JIe

26.01.24

97

[ToTeHIManbHOCTh 3JEKTPOCTATHUECKOTO
11oJis1. Pa3HOCTh MOTEHIIMATIOB U
HaIpsHKeHNE

26.01.24

98

[ToTenunanpHas >Heprus 3apsaa B
anekTpoctatuyeckom mnosne. [lorennunan
ANEKTPOCTATUYECKOTO MO

31.01.24

99

CBs13b HANPSHKEHHOCTHU TOJIS U Pa3HOCTH
MOTEHIIUAJIOB IS 3JIEKTPOCTATHYECKOTO
oJIs

01.02.24

100

[IpuHIMIT CynEepnO3UIIMU INEKTPUUECKUX
noJiei

01.02.24

101

Pemrenue 3agau

02.02.24

102

[Tone Toueunoro 3apsaa. Iloxe paBHOMEpHO
3apsoKeHHOU cepbl

02.02.24

103

[Tone paBHOMEPHO 3apsHKEHHOTO MO 00BEMY
mapa. Ilone paBHOMEpHO 3apsKEHHON
0ECKOHEUHOM! TIOCKOCTH

07.02.24

104

ITpoBOIHUKY B 3JI€KTPOCTATHUECKOM MOJIE.
YcnoBue paBHOBECHS 3apsAI0B

08.02.24

105

JIMBIEeKTPUKY U TIOTYITPOBOAHUKY B
ANEKTPOCTATUYECKOM I10JIe

08.02.24

106

Kongaencarop. D1eKTpoEMKOCTh

09.02.24




KOHJIEHCATOPA. DIEKTPOEMKOCTH IIJIOCKOTO

KOHJIEHCaTopa
107 [TapannensHOE COeIMHEHNE KOHIEHCATOPOB 09.02.24
108 [TocnemoBarenbHOE COCTMHEHNE

KOHJIEHCAaTOPOB 14.02.24
109 DHeprus 3aps>KeHHOT0 KOHJIEHCAaTopa 15.02.24
110 Pemenne 3agau 15.02.24
11 JIBr>KeHUE 3apsyKEHHON 4acTULIbI B

OJIHOPOJITHOM 3JIEKTPUUECKOM I10JIe 16.02.24
112 Pemenue 3amau 16.02.24
13 O06001IeHre U cUCTEMAaTU3aLMs 3HAHUI 110

TeMme "Dnekrpuueckoe nose"” 21.02.24
114 Konrtponsnast pabora o Teme

"OnexTpuueckoe nosue" 22.02.24

Cuna toka. I[TocTossHHBIN TOK. Y CI0BHS
115 CYIIIECTBOBAHUS MOCTOSHHOTO

9JICKTPUYECKOI'0 TOKa 22.02.24
116 Ucrounuku toka. Hanpsbxenne u 3/1C 28.02.24
17 3akon OMa i ydacTKa LEMu.

DNEeKTpUYECKOe CONMPOTUBIICHUE 29.02.24

3aBUCHUMOCTBH CONPOTHUBIICHUS OJTHOPOIHOTO
118 MPOBOJHUKA OT €r0 JIJIMHBI U TIIOIIaan

MOIIEPECYHOT0 CEUCHM S 29.02.24
119 VY aenpHOE CONMPOTHUBIICHHE BEIIECTBA.

Pemrenue 3agau 01.03.24
120 [TocnenoBarenvHOE, MapaIebHOE,

CMEIIaHHOE COEIMHEHUE MTPOBOIHUKOB 01.03.24




Pacuér pa3BeTBIEHHBIX DJIEKTPUUECKUX

121 nenei. [IpaBuna Kupxroga ! 06.03.24
122 Permrenue 3amau 1 07.03.24
123 Pabota snekTpuueckoro Toka. 3akoH |

Jlxoyns —Jlenna 07.03.24
124 Penrenue 3amau 1 13.03.24

MOUIHOCTB JEKTPUIECKOTO TOKA.
125 TemmoBast MOIITHOCTE, BRIAEIIIEMas Ha 1

pe3ucrope 14.03.24
126 Pemenue 3amau 1 14.03.24
127 O/1C u BHYyTpEHHEE CONPOTUBIICHNE )

HCTOYHHKA TOKA 15.03.24
128 3akon Oma Mi{ MOJTHOU (3aMKHYTOM) 1

DJICKTPUYCCKOU IICIH 15.03.24
129 Penrenue 3amau 1 20.03.24
130 MoIHOCTh UCTOYHHUKA TOKA 1 21.03.24
131 KopoTtkoe 3ampikanmne 1 21.03.24
132 KonneHncarop B 1ienu NoCTOSSHHOTO TOKa 1 22.03.24
133 Pemenue 3amau 1 22.03.24
134 Pemenue 3auarv1 o Teme "[locTosiHHBII )

ANEKTpUYECKUI TOK" 27.03.24
135 Pemrenne 3az[atu1 o teme "TlocTosTHHEIN |

ANEKTPUYECKUN TOK" 10.04.24
136 Pemenue 3auarj o Teme "[locTosiHHBII )

AIEKTPUYECKUN TOK" 11.04.24
137 O060011IeHre U CHCTeMaTU3alrs 3HAaHUN 110 !

teme "I1oCTOSIHHBIN IeKTpUYeCKUuid TOK" 11.04.24




138

Konrtponsnast pabora o Teme
"ITocTOAHHBIN ANEKTPUUECKUN TOK"

12.04.24

139

DneKTpuuecKkas IpOBOJUMOCTD Pa3InYHbBIX
BEIIECTB. DIEKTPUUECKUI TOK B METaIJIax.
CBepxnpoBOIUMOCTb

12.04.24

140

DJIEKTPUYECKUI TOK B paCTBOpaX U
paciuiaBax 3JIEKTPOJIMTOB. 3aKoHbI Dapazaes
JUTSL DJIEKTPOIIH3a

17.04.24

141

DJIEKTpUYECKUH TOK B razax. [lnazma

18.04.24

142

DNEeKTPUUYECKHUM TOK B BAaKyyMe.
BakyymHubie npu6opsl

18.04.24

143

DJIEKTPUYECKUH TOK B MOJYIPOBOAHUKAX

19.04.24

144

[TomynpoBOTHUKOBBIE IPUOOPEI

19.04.24

145

OuU3NYECKU PAKTUKYM 10 TEME
"M3mMepeHue CUilbl TOKA U HANIPSKEHUS B
LEMH MTOCTOSTHHOTO TOKA MPH MTOMOIIN
aHAJIOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX
npubopoB" uiK "3HaKOMCTBO ¢ IU(PPOBOH
nabopatopueit o ¢pusuke. [Ipumeps
n3MepeHNs HU3MUECKUX BETHYHH IPU
MOMOIIY KOMIIBIOTEPHBIX TaTYUKOB"

24.04.24

146

@u3nUeCcKUil IIPAKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOTO IBUKEHUS C
LENBI0 ONPEAEICHUS] MTHOBEHHON
ckopoctu"

25.04.24

147

@u3NYeCKUil IIPAKTUKYM 110 TEME
"N3mepeHune yCKOpeHHUsl Ipu
IIPSIMOJIMHEITHOM PaBHOYCKOPEHHOM

25.04.24




NBIDKEHHUHY 10 HAKJIOHHOM MIOCKOCTH' MIIH
"HccnenoBanue 3aBUCUMOCTH MMYTH OT
BPEMEHH TMPU PAaBHOYCKOPEHHOM
NBIKeHUN"

148

@u3nueCcKUil IPAKTUKYM 110 TEME
"N3mepeHne yCKopeHHsi CBOOOHOTO
nagenus” win "M3ydeHnue IBH>KEHUA Tela,
OpOIIEHHOTO TOPU30HTAIBHO"

26.04.24

149

@u3nueCcKUil IPAKTUKYM 110 TEME
"N3yueHue NBUKEHUS TeJa IO OKPY>KHOCTHU
C MIOCTOSIHHOM T10 MOZ1YJIIO CKOPOCTBIO" MIIH
"HccnenoBanue 3aBUCUMOCTH MEPHOJIA
oOpallieHus KOHUYEeCKOro MasiTHUKA OT €ro
napameTpoB"

26.04.24

150

@u3nueCcKUil IPAKTUKYM 110 TEME
"N3mMepeHue paBHOAEUCTBYIOUIEH CUIIBI ITPU
JIBUKEHUH OpyCcKa 10 HaKJIOHHON
mnockoctu" win "IIpoBepka runoTe3sl O
HE3aBHCUMOCTH BPEMEHHU JIBIKEHHUS Opycka
10 HAKJIOHHOW IJIOCKOCTH Ha 33JJaHHOE
paccTositHuE OT ero Macchl”

01.05.24

151

DuU3NYECKU TPAKTUKYM 10 TEME
"UccnenqoBanye 3aBUCUMOCTH CUJT
YIPYTOCTH, BOSHUKAIOUINX B IPYKUHE U
pE3HOBOM 00pa3siie, oT ux aedopmanun"
niu "M3ydeHne ABM>KEHUS CUCTEMBI TEIL,
CBSI3aHHBIX HUTKIO, IEPEKUHYTOM uepes
nérkuit 6moK"

02.05.24

152

DuU3NYECKU TPAKTUKYM 10 TEME

02.05.24




"N3mepenune kodhduiiuenTa TpeHus mno
BEJIMYMHE yTII0BOT0 KO3 HUIIMEHTA
3aBucuMocTtd FTp(N)" wim "HccnenoBanue
IBUKEHUs OpycKa M0 HaKJIIOHHOU
TIJIOCKOCTH C TIEPEMEHHBIM KO3 PHUIImeHTOM
TpeHus" unu "M3yuenue ABMKEHUA Ipys3a
Ha BaJly C TpeHUEM"

153

OuU3NYECKU PAKTUKYM 10 TEME
"HccnenoBaHue ycaoBU paBHOBECHS
TBEPAOTO Teja, UMEIOIIETO OCh BpaleHus"
niu "KoHCTpynpoBaHH€e KPOHIITEHHOB U
pacuét cui ynpyroctu" wiu "M3yuenue
YCTOMYHMBOCTH TBEPIOTO TENA, UMEIOIIETO
IJI0ILAIb OTIOPHI"

03.05.24

154

DuU3NYECKU TPAKTUKYM 10 TEME
"N3mepenue ummynbca Tesa 1no
TopMO3HOMY nyTH" win "M3mepenne cuibl
TATH, CKOPOCTH MOEIH JIEKTPOMOOUIIS U
MOIIHOCTH cuiibl TAru" win "CpaBHEHUE
M3MEHEHHUS UMITYJIbCa TeJla C UMITYJIbCOM
cunbl" unu "HccnenoBanue coxpaHeHUs
MMIyJIbca IPU YIPYroM B3aUMOJECUCTBUN"
unu "M3mMepeHne KHHETUYECKON SHEPTUr
TeJa Mo TOPMO3HOMY ITyTH"

03.05.24

155

DuU3NYECKUN TPAKTUKYM 10 TEME
"N3y4yeHnne u30TepMUUYECKOTO Mpolecca
(peKOMEeHTI0BaHO MCIIOIh30BaHNuEe IU(PPOBOI
naboparopun)" win "M3ydeHne n30X0pHOTO
nporuecca" win "M3ydenne n306apHoro

08.05.24




npouecca” unu "lIpoBepka ypaBHeHuUs
COCTOSIHUSA"

156

@u3nueCcKUil IPAKTUKYM 110 TEME
"N3mepenue yaenbHol TemnoéMKocTU" Uin
"UccnenoBanue mpoliiecca OCThIBaHUS
Bemectsa" win "MccnenoBanue
agumabatHoro mporecca” uwiu "M3ydueHue
B3aMMOCBS3U SHEPTUU MEKMOJIEKYJISIPHOTO
B3aMMO/JICHCTBUS U TeMIIEpaTypbl KUTIEHUS
Jkugkocren"

09.05.24

157

@u3nUeCcKUil IPAKTUKYM 110 TEME
"N3y4yeHne 3aKOHOMEPHOCTEN UCTTApECHUS
xunakocten" win "M3mepenue ynenbHoi
TEIUIOTHI TI1aByieHus Japaa" wim "M3yduenue
CBOWCTB HACBHIIIEHHBIX MTAPOB'" WIN
"N3mepenne abCOTOTHOMN BIAXKHOCTH
BO3/lyXa M OLIEHKa MaccChl apoB B
nomemnieHun". 3mepenne kodddummenrta
MMOBEPXHOCTHOI'O HATSXKEHUS

09.05.24

158

®uU3NYECKU MPAKTUKYM 10 TEME
"HabmroeHue npeBpaiieHus YHepTun
3apsKEHHOI0 KOHAEHCATOpa B YHEPTHIO
n3nydeHus ceeroauona’ unu "Msyuenue
IIPOTEKAaHUS TOKA B LIETIH, COJEPIKaIIEeH
KoHzaeHcaTop" unu "Pacnpenenenue
Pa3HOCTHU MTOTEHITMAIOB (HAMPSDKEHUS ) TIPH
MOCJIeI0BATEIHLHOM COETMHEHUT
KOHJIEHCATOPOB"

10.05.24

159

@u3NYeCKUil IIPAKTUKYM 110 TEME

10.05.24




"HccmenoBanue CMEIIAHHOTO COCIUHCHUS
pesucropoB win "M3Mepenne yieabHoro
CONPOTHUBIICHUS TPOBOJAHUKOB" WIIH
"HccnenqoBanye 3aBUCUMOCTH CHJIBI TOKA OT
HanpsHKEHUs U1 JTaMITbl HAKalluBaHUS "

160

@u3nUeCcKUil IPAKTUKYM 110 TEME
"Habmronenue anextponuza" uim
"M3mepenue 3apsiia OJTHOBAICHTHOTO HOHA"
nin "UccienosaHue 3aBUCUMOCTHU
COTIPOTHUBJICHUS TEPMOPE3UCTOPA OT
TeMieparypsl” win "CHATHE BOJIBT-
aMIIEpPHOI XapakTepUCTUKU Auoaa"

15.05.24

161

PesepBubIil ypok. O600611eHIE 1
cUCTeMaTH3alusl 3HaHUH 10 TeMe
"KunemaTtuka"

16.05.24

162

PesepBHeIit ypok. O000ICHHE U
CHCTEMaTH3aINs 3HAHUH 110 TEME
"Jlmnamuka"

16.05.24

163

PesepBHelil ypok. O000IICHHE U
cucTeMaru3anus 3HaHui mo teme "CraTtuka
TBEepaoro Tena"

17.05.24

164

PesepBHelit ypok. O000ICHHE U
CUCTEMaTHU3alus 3HaHHUH 110 TeMe ""3aKOHbI
COXPAHEHHUS B MEXaHUKe"

17.05.24

165

PeseprubIil ypok. O60061IeHIE U
cucTeMaTu3anus 3HaHui mo treMe "OCHOBEI
MOJIEKYJISIPHO-KUHETUUECKON TEOpUH"

22.05.24

166

PeseprubIil ypok. O600611eHIE U
CHCTEMaTH3aINs 3HAHUH 110 TEME

23.05.24




"Tepmoannamuka. TeraoBbie MAIUHbI"

167

PeseprubIil ypok. O600611eHIE 1
CHUCTEMAaTH3alMsl 3HAaHUM 110 TeMe
"ArperaTHbl€ COCTOSIHUSI BELLIECTBA.
da30BbIe IEPEXOBI"

23.05.24

168

PeseprubIil ypok. O6001IeHIE 1
CHCTEMaTH3aINs 3HAHUH 110 TEME
"OnexTpuueckoe noiue"

24.05.24

169

PeseprubIil ypok. O600611eHIE 1
cUCTeMaTH3alusl 3HaHUH 10 TeMe
"IToCTOAHHBIN NEKTPUUECKUN TOK"

24.05.24

PesepBHelil ypok. O000ICHHE U
cucTeMaTu3anus 3Hagui mo treMe "Toku B
pa3IMYHBIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

169

16




11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHBbIE
Ne aTra u(ppoBbIE
n/n Tema ypoxa Bcero Konrpoakueie  Tpaxruiecikue ilsyllemm :)lﬁlc)l;I;OBaTeanue
padoTsI padoThbI pecypen
B3anmopeicTBre MOCTOSIHHBIX MarHUTOB U
1 MIPOBOJHUKOB C TOKOM. MarHuTHOE MoJIe. 1
I'mnoteza Ammepa
Bektop MmarauTHOM nHAYKIMU. [IpuHImMn
2 CyNEepHO3MIIMM MAarHUTHBIX NoJed. JInnuu 1
MarHUTHOM MHIYKIIUN
3 MarsuTHoO€ 110J1€ IPOBOJHUKA C TOKOM. 1
OmnbIT DpcTena
4 Cuna Amnepa, e€ HalIpaBJIEHUE U MOJYJIb 1
5 Pemmenue 3agau 1
6 [Ipumenenue 3akoHa AMmepa. |
DNEKTPOU3MEPUTETBHBIE TIPUOOPHI
Cuna JlopeHiia, €€ HanpaBJIEHHE U MOIYJIb.
7 JIBro>keHue 3apsiKEHHOW YaCTUIIbI B 1
OJIHOPOJHOM MarHWTHOM I10JIe
Pemmenue 3agau 1
PaGora cuel JlopeHiia 1
10 Pemmenue 3agau 1
1 MarauTHo€ 1oJie B BEILIECTBE. 1
deppoMarHeTHKH, rapa- U J1uaMarHeTUKu
12 OcHOBHBIE CBOICTBa (hepPOMArHETUKOB. |
[Ipumenenue peppomMarHeTUKOB




13

Pemenne 3agad mo reme "Marautaoe mose"

14 Pemenue 3agay nmo reme "Margutsoe nose"

15 SIBnieHue 2IEKTPOMArHUTHOM MHIYKIUU.
IToTok BEKTOpa MArHUTHON MHIYKIIMHA

16 OJ1C unayKIMMN

17 3aKOH 3JIEKTPOMarHuTHOM MHIYKIIUU
®dapanes

18 Buxpesoe anexrpuueckoe noiue. Toku dyko

19 OJIC MHAYKIIUY B IBUKYIIUXCS
MIPOBOJTHUKAX

20 Pemmenue 3agau

21 IIpaBuio Jlenna

” NunyktuBHOCTH. KaTyiika MHIYKTUBHOCTH
B IICITH ITIOCTOSSHHOI'O TOKA

2 SBnenue camounaykiuu. J/C
CaMOUHTKITUU

24 DHeprus MarHuTHOTO TIOJIST KaTYIITKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

25 Pemmenue 3agau

2 O0o001IeHNEe U CHCTEMATH3aLKs 3HAHUI 110
TeMe "DieKTpoauHaMuKa

7 KoHnTponbHas paboTta mo teme
"OnexkTpoauHaMHuKa"

73 Konebarenbnas cuctema. CBOOOIHBIE
KoJjeOanus. ['apMoHUYecKre KoaeOaHus

29 Kunematuueckoe n fTMHAMHYECKOS

OIHCAaHME KOJeOaTEIbHBIX I[BI/I)KGHI/Iﬁ




DHepreTuyeckoe onucanue. BeiBoj
JTUHAMHUYECKOTO OIMMCAHUS TAPMOHHYCCKHUX

30 KOJIeOaHUN U3 UX SHEPTreTUUECKOTo U
KMHEMaTU4YeCKOT0 OMUCAHUS

31 Ammuintyna u ¢asza xonebanuit
[Tepuon n wactora konebanuii. [lepron
MaJIbIX CBOOOIHBIX KOJIEOaHUH

32 MaTeMaTU4YeCcKoro MastHuka. llepuon
CBOOOIHBIX KOJICOAHU TTPYKIUHHOTO
MasiTHUKA

13 3aryxaromue KojaebaHus. BeiHyK1eHHbIE
kosnebanus. Pezonanc

34 ABTOKOIE0aHUS

35 Pemienue 3amau

16 VYpok-koHpepennus "MexaHndeckue
KOJIeOaHMs B My3bIKaJIbHBIX HHCTpYMEHTaX"

37 O0o01IeHre U cUCTeMaTU3alus 3HAHUH 110
teme "MexaHnueckue KoneOaHus"

13 DneKTpOMarHUTHBIE KOJIeOaHMUsI.
KonebarenbHbIi KOHTYD
®opmyna Tomcona. CBsi3b aMILTATYIbI

39 3apsiga KOHJIEHCAaTopa ¢ aMIUTUTYI0M CHJIbI
TOKa B KOJIeOaTeIbHOM KOHTYpe

40 3aKOH COXpaHEHUsl SHEPTUU B UJI€ATTbHOM
KOJIe0aTEIEHOM KOHTYpE
3aryxarolye 3JIeKTpOMarHuTHbIE

41 KosieOaHus. BeinyKneHHbIe

SJICKTPOMArHuTHBIC KoJIe0aHus




IIepemennsblii TOK. Pe3uctop u koHAEHCATOD

42 B LIENIU TIEPEMEHHOTr0 TOKa

43 Karyimka MHIyKTUBHOCTH B II€ITH
MEPEMEHHOTO TOKa

m 3akon Oma 1l 2JIEKTPUYECKOM 1enu
MEPEMEHHOTO TOKa
MomHOCTb IEPEMEHHOIO TOKA.

45 AMIUTMTYIHOE U ICMCTBYIONIEE 3HAUCHUE
CHWJIBI TOKA U HAIPSDKEHUS

46 Pe3oHaHc B aniekTpuuecKoi nenu

47 Pemmenue 3agau
Wneanbubiil Tpancdopmarop.

48 [IpousBoACTBO, Iepeaadya u MoTpedIcHNE
JJIEKTPUYECKOU SHEPTUU
DKOJIOTHYECKUE PUCKU TIPU MPOU3BOJICTBE

49 3N1eKTpodHeprun. KynbTypa ncnonb30BaHus
3JIEKTPOIHEPTUU B TOBCETHEBHOMN KUZHU

50 Pemmenue 3agau

51 Pemenue 3anau

5 O0001IeHre 1 cUCTEMATU3aLMs 3HAHUHN 110
TeMe "DIeKTpOMarHuTHbIC Kojaeoanus"

53 Mexanudeckue BOJTHbI. XapaKTepUCTHUKH
MEXaHUYECKUX BOJH

54 CBoiicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTepUCTUKH 3ByKa

56 Wnodpassyk u ynprpassyk. Lllymosoe

3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl




57

Pemenue 3amau

58

DJIEKTPOMAarHuTHbIE BOJIHBL. 31yueHne
SJICKTPOMAIrHUTHBIX BOJIH

59

DHeprus 31eKTPOMarHUTHBIX BOJIH.
CBoMCTBA 2JIEKTPOMArHUTHBIX BOJIH

60

[IIxana >1€KTPOMarHUTHBIX BOJIH.
[IpumeHeHne 31eKTpOMarHuTHBIX BOJIH B
TEXHUKE U OBITY

61

[IpuHIMIBI paguOCBsI3U U TEIEBUACHHUS.
Paguonokanus. DneKTpoMarHuTHOE
3arpsI3HEHUE OKPYIKAIOLIEN CPebl

62

KonTtponbnas padota mo teme "Konebanus
Y BOJIHBI"

63

Caer. 3aKOH MPSMOJIUHEIHOTO
pacipocTpaHeHHs CBETa

64

Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHA
IPSIMOJIMHENHOTO PACIIPOCTPAHEHUSI CBETA

65

Ortpaxenue cBeta. [Lmockoe 3epkaino.
Cdepudeckoe 3epkaio

66

[Ipenomienue cBera. AGCONIOTHBIN U
OTHOCHUTEIbHBIN MOKa3aTesb NpeIoMIICHHS.
[TonHOE BHYTpEHHEE OTpPa’KEHHUE.
[IpenenpHbIN yroJl MOJIHOTO BHYTPEHHETO
OTpakeHUS

67

Pemienne 3amaq Ha MNPUMCHCHUC 3aKOHOB
OTpaXCHUSA U IMPEJIOMIICHUA CBETA

68

Xop stydeit B mpusMe. Jlucnepeust cBera.
CloxHBIN cocTaB Oenoro csera. L{Bet




JInn3sl. @OKyCHOE pacCTOSIHUE U

69 ONTHUYECKasl CUJIA JTUH3BI

70 [TocTpoenne n3o0pakeHuit B IMH3aX U UX
cucTtemax. Y BEJIMYEHHE JIMH3bI
Pemenue 3a1auy Ha MOCTpoeHHE

71 M300pakKeHHH, MTOTy4aeMbIX C IIOMOIIBIO
JMH3

72 ['a3 kak onTuyeckas cucrema

73 Pemenue 3anau. [Ipenensr npuMeHUMOCTH
reOMETPUYECKON ONTUKHU

74 CKOpOCTh CBETa M METOBI €€ U3MEPEHUS

75 Hucnepcus ceera

76 WNuTtepdepenius ceeta

77 KorepenTHble UCTOUHUKHU. Y CTIOBUS
HAOIIO/IEHUSI MAKCUMYMOB U MUHUMYMOB

78 Pemmenue 3agau

79 [Ipumenenue natephepeHIun

80 Judpakmus ceera

21 Hudpakmonnas pemérka. Y cioBue
HaOJI0/IEHUS TJIABHBIX MAKCUMYMOB

82 Pemenue 3anau

23 [Toniepe4HOCTh CBETOBBIX BOJIH.
[Tonsipuzanust cBeta

84 Pemenue 3anau

85 CBeTOBBIE ABJIEHUS B IPUPOJIE

26 O00011eHre 1 cUCTEMATU3aLMs 3HAHUHN 110

Teme "OnTuka"




87 KontponbHas pabora no Teme «OnTHKa» 1
['paHu1Ibl TPUMEHUMOCTH KJIACCUYECKOU

88 MEXAHHUKH. 3aKOHBI AIEKTPOJIUHAMUKH U 1
MPUHIUIT OTHOCUTEIbHOCTH

29 [ToctynaTel cnenuaibHON TEOPUHN |
OTHOCUTEIIbHOCTH
IIpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAIL.
[IpeoOpazoBanus Jlopenma. Ycnosue

90 NPUYUHHOCTH. OTHOCUTEIBLHOCTD 1
OJIHOBPEMEHHOCTH. 3aMe/IJIeHUE BPEMEHU U
COKpaIlleHUE JITHHBI

01 DHeprusi U UMITYJIbC PEISATUBUCTCKOMN |
YaCTULIbI

9 CBs13b Macchl € SJHEPTUEN U UMITYJILCOM |
PENSITUBUCTCKON YacTULIbI. DHEPT U TOKOS

93 PaBHOBECHOE TEIIOBOE U3ITYyUEHUE 1

94 3akoH cmernieHus Buna 1

95 ['unore3a M. Ilnanka o kBanTax. @OTOHBI 1

96 DHeprust 1 UMITyIIbC GOTOHA 1

97 ®dotorpdext. OnbiTer A. I'. CtoneTona. |
3akonsl pororddexra

08 VYpaBuenue DitHmTeiHa 17151 hoTodddekTa. |
"Kpacnas rpanuna" ¢ororddexra

99 Hasnenue ceera. OnbiTel [1. H. JIeOeneBa 1

100 BomHOBEIE CBOMICTBA YaCTHUII 1
Bomnsl ne bpoins. JlnuHa BOIHBL 1€

101 Bpoiins u pasmepsl 001acTH JTOKATU3AIH 1

JIBUKYILIEHCS YaCTULIBI




102

KopnyckynsipHO-BOIHOBOH Ayanus3m

103 Judpakius 2J1IeKTpOHOB Ha KpUCTaLIax
Crnenuduka usmepeHuit B MUKPOMHUPE.

104 COOTHOILIEHHS HEOTIPEEIEHHOCTEN
['eitzenbepra

105 Pemenue rpaduueckux 3agau

106 Pemenue pacu€THbix 3amau
KonTpomnpHas padora mo temam: "OCHOBBI

107 CTO", "KoprycKyJs1pHO-BOJIHOBOI
nyanusm"

108 OMBITHI 110 UCCIIEIOBAHUIO CTPOCHHUS aTOMa.
[Tnanerapuas moaens aroma Pesepdopna

109 ITocrynatel bopa

110 Bunel ciektpoB. CiekTp ypoBHEH 3HEPIUH
aToMa Bojopoza

11 CrioHTaHHOE U BBIHY)KJIEHHOE U3JTyuYeHUE
cBeTa

112 Jlazep
Hyxnonnas monens sinpa ['eiizenOepra-

113 WBaHeHKo. 3apsa 1 MaccoBOE YHCIIO AJIpa.
H3oTonel. PagnoakTHBHOCTH
3aKOH paJMoaKTUBHOIrO pacnana. CBoiicTBa

114 MOHU3HUPYIOUIETO U3llydeHus. Biausinue

PAANOAKTUBHOCTHU HA KUBBIC OPTaHHU3MBI.
Jo3umerpus

115

DOHeprus CBSI3U HYKJIOHOB B sjipe. S nepHbie
cuibl. Jledekt maccol siapa. SnepHbie
peakuuu. Snepueie peaktopsl. [TpoGiembr




YIPABISIEMOTO TEPMOSIEPHOTO CUHTE3A.
DKOJOTHUYECKHE ACTIEKTHI Pa3BUTHUSI AECPHOU
SHEPreTUKU

116

Mertoabl perucTpaluy U UCCae0BAHUS
AJIEeMEHTapHbIX YacTull. OyH/IaMEeHTaJIbHbIE
B3aUMOJECUCTBUA. bapnoHbl, ME30HBI U
nentoHsbl. [Ipencrasnenune o CtangapTHOM
Mozenu. KBapk-rimtooHHas MOAENb aApOHOB

117

®usuka 3a npeaenamu CTaHIiapTHON
Mozenu. TémHas MaTtepus U TEMHas
sHeprus. EnuHcTBO prsmueckoi KapTUHBI
Mupa

118

Orarnsl pa3BUTHS aCTPOHOMMHU. 3HAUEHUE
aCTPOHOMMHU

119

[TpuMeHUMOCTb 3aKOHOB (DU3UKHU TSI
00BSICHEHHS IPUPOIBI KOCMUYECKHIX
00BEeKTOB. MeTO Il aCTPOHOMHYECKHX
HCCIICIOBaHUI

120

CoBpeMeHHbBIE ONTHYECKUE TEIECKOIIHI,
paanoTeecKomsl, BHeaTMochepHas
ACTPOHOMHS

121

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue
3BE3/bl, MNIAHETHI, UX BUJUMOE JBUKECHHE

122

Comnueunas cucrema. Comure. Conaeunas
aKTUBHOCTbH. MicTounuk sHeprun ConHia u
3BE3T

123

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
Jwnarpamma "crnieKTpaibHbINA KJIacc —




CBETUMOCTH"

124

3Be3 bl TIaBHOU OCIEA0BATEILHOCTH

125

Buytpennee ctpoenue 38€311. CoBpeMEHHbIE
MPEJCTABICHUS O TPOUCXOKICHUH U
sBostronny CoJIHIA ¥ 3BE3. DTambl )KU3HU
3BE3

126

Muteunsiii [Iyte — nHama [Manaktuka. Turmsl
ranakTuk. YEpHbIE ABIPHI B SApax TalaKTHK

127

Bcenennas. Paciimpenne Beenennoii. 3akon
Xab6ma. Teopust bonbioro B3pbIBa.
PenukroBoe uznyuenue

128

MacmrabHas cTpyktrypa Beenennoii.
MeraranakTuka

129

Hepeménnbie mpoOieMbl acCTpOHOMUU

130

Du3n4eCcKuil IPAKTUKYM 110 TEME
"UccneagoBaHue MAarHUTHOT'O II0JIST
IMOCTOSTHHBIX MAarHUTOB' MIIH
"UccnemoBaHue CBOMCTB
deppomarneTrkos" winu "HccnenoBanue
JIEHCTBHSI TOCTOSIHHOTO MarHUTa Ha PaMKy C
TOKOM"

131

Du3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue cunsl AMiepa" win "M3yuenue
3aBUCHUMOCTH CUJIbI AMIIepa OT CHJIbI TOKa"
unu "OnpeneneHre MarHUTHOM MHIYKIIUU
Ha OCHOBE M3MEpEHMs CUiibl AMriepa"

132

Du3n4ecKuil IPAKTUKYM I10 TEME
"UccnenoBaHue SIBIEHUS




ANEKTPOMArHUTHOM MHIYKIUU" WIH
"OnpeneneHne MHIYKIIMA BUXPEBOTO
MarHuTHOTO 1oJIs"

133

Du3n4eCcKuil IPAKTUKYM I10 TEME
"UccnenoBanue siBIEHUS CaMOMHIYKIIUN"
i "COopKa MOJEN 3IEKTPOMArHUTHOTO
reseparopa"

134

Du3n4eCcKuil IPAKTUKYM I10 TEME
"U3mepenue neproia CBOOOTHBIX
KOJICOAHUN HUTSHOTO U TPY>KUHHOTO
MasiTHUKOB"

135

Du3nyecKui MPaKTUKYM M0 TEME
"TIpeoOpa3oBaHue SHEPTHH B IPYKUHHOM
MasiTHUKE"

136

Du3nyeCcKui MPaKTUKYM 10 TEME
"HccnenoBanre nepeMeHHOr0 TOKa 4epes
HI0CJIEJOBATENIBHO COETUHEHHBIE
KOHJEHCATOp, KaTyLIKY U pe3ucTop’ uin
"UccnenoBanue pabOThl HCTOYHUKOB CBETA
B LIENIM [IEPEMEHHOr0 TOKa"

137

Du3nyecKui MPaKTUKYM MO TEME
"N3y4yeHue napameTpoB 3ByKOBOW BOJIHBI"

138

Du3nyeCcKui MPAKTUKYM MO TEME
"NU3Mepenne nokazaresis NpeaoMIIeHUs
crekna" win "[lomydeHne n300pakeHus B
CHUCTEME U3 IMIOCKOTO 3€pKaja U JUH3BI"

139

Du3n4ecKuil IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BellecTBa (Ha mpuMepe




*Kuakux auH3)" unu "M3mepenue
(OKYCHOTO pacCTOSIHUS paCCEUBAIOIINX
uH3"

140

Du3n4eCcKuil IPAKTUKYM I10 TEME
"HaOnronenue nudpakuuu, HHTEpQepeHnn
U ToJsipu3anuu ceera”

141

DuU3nYeCKu MPAKTUKYM M0 TEME
"OnpeneneHye UMITyJIbCa U SGHEPTUU
PENATUBUCTCKUX YacTHIl (110 poTorpadusm
TPEKOB 3apsDKEHHBIX YaCTUI] B MArHUTHOM
nose)"

142

Du3nyecKui MPaKTUKYM M0 TEME
"N3mepenue noctossHHOM I l1anka Ha
OCHOBe HcciieoBanus Gpotorddexra” wim
"UccneqoBanue 3aBUCUMOCTH CHIIBI TOKA
yepe3 CBETOANO]T OT HaNpPsKEeHUs "

143

Du3nyeCcKui MPAKTUKYM M0 TEME
"UccnenoBanue cekTpa pa3peskeHHOTo
aTOMapHOTO BOJIOPO/Ia M U3MEPEHUE
noctosiHHOM Punbepra"

144

Du3nyeCcKui MPaKTUKYM M0 TEME
"HUccnenoBanue paguoakTUBHOTO (hoHA C
MCIIOJIb30BaHUEM JI03UMETpA" 1N
"H3yueHue noriomeHus 0eTa-4acTuiy
aTroMuHueM"

145

Du3nyecKui MPaKTUKYM M0 TEME
"Habmroienus 3B€34HOTO HEOA
HGBOOPY)KéHHBIM TJIa30M C UCIIOJIB30BaAHUEM
KOMITBIOTEPHBIX IIPWIOKEHUN IS




oTpeieNieHus TIOJI0KEHUST HeOeCHBIX
00BEKTOB Ha KOHKPETHYIO AaTy: OCHOBHBIC
co3Be3ausi CEeBEpHOTO MOMYIIApHs U SIPKUE
3BE316!" win "HaOmroneHus B TENECKOI
JIyHbI, IUIaHET, TYMaHHOCTEN U 3BE3THBIX
CKOIUIEHUH"

146

O00011eHre U cUCTEMATU3aIMs 3HAHU.
Ponb ¢pusuku u actpoHOMUU B
YKOHOMMYECKOM, TEXHOJIOTHIECKOM,
COITMATLHOM U ATUYECKOH chepax
JCATCIIBHOCTHU YCJIIOBCKA

147

O0001eHre U cCUCTEMATU3AIMs 3HAHU.
Ponb u mecTo Gusuku 1 acTpOHOMHH B
COBPEMEHHOM Hay4HOUW KapTUHE MUpa

148

O06o0011eHne U cucTeMaTU3alus 3HAHUH.
Poinb ¢puznueckoii Teopun B GopMUpOBaAHUU
MIPEACTABICHHUH 0 (PU3NYECKOI KapTHHE
MUpa, MECTO (PU3NIECKOI KapTHHBI MHPA B
00IIIeM psITy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TIPEJICTaBICHUN O IPUPOIC

149

O0001eHME U CUCTEMATU3ALMS 3HAHUHN 110
teme "Kunematuka"

150

O0001eHHE U CUCTEMATU3ALMS 3HAHUHN 110
teme "Kunematuka"

151

O0001eHre U cUCcTEMATU3aLMs 3HAHUHN 110
teme "Jlunamuka"

152

O00011IeH1E U CUCTEMATHU3AIMS 3HAHUN 110
teme "CTraTtuka TBeporo tena"




153

O0o01IeHre U cUCTeMaTU3alus 3HAHUH 110
TeMme "3aKOHBI COXPAaHEHUSI B MeXaHUKe"

154

O06o0011eHne U cUCTeMaTU3alMs 3HAHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON
Teopun"

155

O0001eHne 1 cucTEMaTU3aLMs 3HAHUHN 110
teme "Tepmonunamuka. TernnoBbie
MAaIIuHe!"

156

O0001eHne 1 cUCTEMATU3aLMs 3HAHUHN 110
TeMme "ArperatHble COCTOSHUS BEILIECTBA.
®azoBble nepexoab”

157

O00011IeHrE U CUCTEMATHU3AIMS 3HAHUN 110
Teme "DnekTpudeckoe mnosie"

158

O06o0011eHNe U cUCTeMaTU3alMsl 3HAHUH 110
teMe "[10CTOSHHBIN 2IEKTPUUECKUN TOK"

159

O0001IeHre 1 cUCTEMATU3aLMs 3HAHUHN 110
teme "Toku B pa3nuyHbIX cpenax”

160

O0001IeHME U CUCTEMATU3ALMS 3HAHUHN 110
Teme "MaruutHoe noie"

161

PesepBHeIit ypok. O6001ICHHE 1
CHCTEMATH3aLMA 3HAHUH 110 TEME
"DneKTpoMarHuTHas UHIYKIus"

162

Peseprubrit ypok. O6001IeHNEe 1
CUCTEMATHU3ALMS 3HAHUN [0 TEME
"Mexanndeckue koinedanus"

163

Peseprubrit ypok. O6001IeHNEe 1
CUCTeMaTH3allMsl 3HaHH 110 TeMe
"DyIeKTpOMarHuTHbIE KosieOanus "




164

PesepBHelit ypok. O600IICHHE 1
CUCTeMaTH3allMs 3HaHU 110 TeMe
"MexaHMYEeCKHE U IEKTPOMAarHUTHBIE
BOJIHBI"

165

PesepBHeIit ypok. O6001ICHHE 1

cucTeMaTu3anys 3Hauui mo reme "Onruka’'

166

Peseprubrit ypok. O6001IeHNEe 1
cucTeMarusaius 3Hanuii mo reme "OCHOBBI

CTO"

167

PeseprubIit ypok. O6001IeHNEe 1
CUCTEeMaTH3allMsl 3HaHU 110 TeMe
"KopnyckynsipHO-BOJIHOBOM ayanu3m"

168

PeseprubIit ypok. O6001eHNEe 1
cucTeMatusanys 3Hagui mo teMe "dusuka
aTtoma'"

169

PesepBHeIit ypok. O6001ICHHE 1
cucreMartusanus 3HaHui no teme "duznka
ATOMHOTO Si7Jpa W 3JIEMEHTAPHBIX YacTull"

170

PesepBHeIit ypok. O6001ICHHE 1
CHCTeMaTH3alus 3HAHUH 10 TeMe
"JneMeHTs! acTpoduzuku”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

170
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

®duzuka. 10 knacc. Yueonuk. bazoBblii 1 yriryOnEHHbIN ypOBHU. ABTOPBI:
Msxumes I'.4., byxosues b.b., Corckuit H.H. / [Tox pex. Ilapdentseroit H.A.
®usuka. 11 xnacc. bazobliil 1 yriyOn€HHsiid ypoBHH. ABTOpBL: Msikumes I'.4.,

BbyxoBues b.b., Yapyrun B.M. / [lox pen. [lapdentbenoit H.A.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET






