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HOACHUTEJIBHAS 3AITUCKA

[IporpamMa 10 ¢U3MKE Ha YpPOBHE CpEAHEro OOIIero o00pa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHUM W TpeOOBaHMN K pe3yJbTaTaM OCBOCHHUS
OCHOBHOI o0Opa3oBarenbHO mnporpammsl, npeacrtasieHHbix B OI'OC COO, a
TaKxke ¢ yu€ToM QeaepanbHOil pabouel mporpaMmbl BocnuTaHud u KoHuenuuu
mpenojiaBanus yueonoro npeamera «DOu3rka» B 00pa30BaTCIbHBIX OPraHU3AIIHAIX
Poccuiickoii ~ dexpepanuu, — pealu3yOMUX  OCHOBHBIE  00Opa3oBaTCIIBHBIC
MpPOTrpamMMBl.

[Iporpamma no gusuke onpeaensieT o0s3aTeabHOE IPEIMETHOE COAEPKaHUE,
YCTaHaBJIMBAET PEKOMEHYEMYIO MOCIIEI0BATENBHOCTh U3YUYECHHSI TEM U Pa3JeiioB
y4eOHOro mpeaMera ¢ y4€TOM MEXKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3EH,
JOTMKKA Yy4eOHOTro Ipolecca, BO3PACTHBIX OCOOCHHOCTEH  0Oydaroinxcs.
[Iporpamma mo Qu3nke AA€T TPEACTABICHHE O 1IEJAX, COJAECpPKAHWHU, OOIIeH
CTpaTeruu OOyuYeHHs, BOCHUTAHUS M Pa3BUTHUS OOYYAIOIIUXCS CpEJCTBAMU
yuebHoro npeamera «Dusnkay Ha yriyOnEHHOM YPOBHE.

Nzyuenne kypca ¢u3MKH yriayOJIE€HHOIO YPOBHA MO3BOJISET pEaTu30BaTh
3a1a4u MPO¢PECCHOHAIBHOW OpUCHTAI[MH, HAIIPABJICHO Ha CO3J]aHUC YCIOBHUM I
MPOSIBJICHUS. CBOUX MHTCIUICKTYalIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXIbIM
OoOy4JaronuMcsi, KOTOpbIC HEOOXOIMMBI Ui TNPOAOIUKEHUS 0Opa3oBaHUS B
opranm3anusXx MNpoPEeCcCHOHATBLHOTO OOpa30oBaHMsl MO Pa3IUYHBIM  (U3HUKO-
TEXHUYECKMM W UHKEHEPHBIM CIELUATIBLHOCTSIM.

B nporpamme 1o ¢u3MKE ONpEeACNAOTCs IUIaHUPYEMBbIC PE3YJIbTAThl
OCBOCHHMS Kypca (U3UKU Ha YPOBHE CPEeIHETO 00IIero o0pa3oBaHus: TNYHOCTHEIC,
MeTanpeIMeTHbIe, mnpenMeTHbie (Ha  yriyOnénnoM  ypoBue).  Hayuno-
METOJOJOTMYECKOH OCHOBOM i1  pa3pabOTKH TpeOOBaHUM K JIMYHOCTHBIM,
METANpeAMETHBIM W MPEAMETHBIM pPe3ylibTaTaM OOyYaroU[UXCsl, OCBOMBIINX
mporpaMmy 110 (HM3MKEC Ha YpPOBHE CcpeilHero ooOmero oOpa3oBaHUsS Ha
yIi1y0IEHHOM YPOBHE, ABJISIETCS CUCTEMHO-CSTEIILHOCTHBIH I1OAXO/I.

[Iporpamma no Qu3MKe BKIIOYAET:

MJIaHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (U3MKH Ha YIIIyOJIEHHOM
YPOBHE, B TOM YHCJIC IPEAMETHBIE PE3YJIbTATHI 110 TOaM 00Y4CHHUS,

coaepkanue ydeObHoro npeamera « Pu3nka» no rogam o0ydeHHsI.

[IporpamMa mo ¢u3uKe HMEET TPUMEPHBIA XapakTep W MOXKET ObITh
UCIIOJIb30BaHA YUUTEIAMHU (PU3UKHU TSI COCTABIIEHUs CBOUX pabOYHMX MPOTpamM.

[Iporpamma 1o (pu3MKe HE CKOBBIBAET TBOPUYECKYIO HHUIIMATUBY YUUTENEH U
MPEAOCTABIAECT BO3MOMKHOCTH Uil peaju3alld  Pas3IMYHbIX METOAMYECKUX
NOJIXOJ0B K MpenojaBaHUi0 (M3MKK Ha YriyOJE€HHOM YpOBHE NpPH YCIOBHHU
coxpaHeHus1 00s13aTeILHOM YacTH Collep KaHus Kypca.



®duszuka Kak Hayka o HauOoJiee OOIIMX 3aKOHAX IPHUPOJbI, BBICTyMHas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIC, BHOCUT CYIICCTBCHHBIN BKJIAJ B CUCTEMY
3HaHUI 00 okpyskaromieM Mupe. IIIKompHBIN Kypc GU3HKH — CHCTEMOOOPa3YIONIUHA
JUTSl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PH3NYECKUE 3aKOHBI
JexkaT B OCHOBE IPOIECCOB W SIBICHUH, HM3y4aeMbIX XUMHEH, OHOJOrHeH,
¢busuyeckor reorpaduci W acrpoHomueid. Vcmoib30BaHME W AKTUBHOC
MIPUMCHCHNEC (U3MYCCKUX 3HAHUNA ONPEICTWIO XapakTep W OypHOC pa3BUTHC
pPa3HOOOpA3HBIX TEXHOJOTHH B cdepe >SHEPreTHKH, TPaHCHOPTa, OCBOCHHUS
KOCMOCA, TMOJIYYeHHUs] HOBBIX MaTepHUaJIOB ¢ 3aJaHHBIMM CBOMCTBaMU. M3yueHue
(¢U3MKH BHOCUT OCHOBHOM BKJIad B (OpPMHUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MUpPa 00ydaromerocs, B (OPMUPOBAHUE YMEHUN MPUMEHSATH HAYYHBIN
METO/I IO3HAHMS TIPH BBHITIOTHEHUY UMK YIEOHBIX UCCIIETIOBAHUM.

B ocHOBy Kypca pU3MKH Ha YpOBHE CpeTHErO 00I1IeT0 00pa30BaHUs MOJIOKEH
psa UIeH, KOTOPbIE MOKHO paccMaTPHUBATh KaK MPUHIIMITBI €r0 MOCTPOCHHUS.

Hoea wuenocmnocmu. B COOTBETCTBUM C HEW KypcC SBISETCA JIOTHYECKH
3aBEPUIEHHBIM, OH COACPKHUT MaTepHUald U3 BCEX pa3/ieioB (PM3HMKH, BKIHOYAET KaK
BOITPOCHI KJIACCUIECKOM, TAK M COBPEMEHHOU (PH3UKH.

Hoea cenepanuzayuu. B cOOTBETCTBMH C HEW MaTepHal Kypca (U3UKH
0oOBCIUHEH BOKPYr (u3Mueckux Teopuil. Benymmm B Kypce sBseTcs
¢opMupoBaHHe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MaT€pHH, BEIIECTBE U
nouie.

Hoesa cymanumapuzayuu. EE peanmuszanus IPENIONAracT HCIOJb30BAHUEC
TYMAaHUTApHOTO MOTCHIMAaNa (PU3NYECKONH HAyKH, OCMBICICHUC CBSI3U Pa3BUTUS
¢bu3uKu ¢ pa3BUTHUEM OOIIeCTBa, a TakkKe C MHPOBO33PCHUYCCKUMHU,
HPABCTBEHHBIMU U SKOJIOTHYECKUMH MPOOIEMaAMHU.

Hoen npuxnaonoit nanpagnennocmu. Kypc ¢usuku yrmyOn€HHoro ypoBms
IIPEAIIOAraeT 3HAKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKHUX M TEXHOJOIMYECKHX
IPUJIOKCHUN HM3YYCHHBIX TEOpHM U 3aKOHOB. Ilpum 3TOM paccmarpuBaroTCs Ha
YpOBHE OOIIMX TMPEACTaBICHUN M COBPEMEHHBIE TEXHUYECKHE YCTPOWCTBA, H
TEXHOJIOTHH.

Hoea »3konocuzayuu peanusyerTcss TOCPEACTBOM BBEIEHUS JJIEMEHTOB
COJICP’KaHUs, IOCBSIIEHHBIX JKOJOTMYECKUM IPOOJIEMaM COBPEMEHHOCTH,
KOTOpBIC CBSI3aHBI C Pa3BUTHEM TEXHHUKM M TEXHOJOTHM, a Takke 0O0CYXICHHA
MpoOJIEM PALIMOHATBEHOTO TPUPOAOIIONB30BAHUSA U SKOJIOTHYECKOH O€30MacHOCTH.

OcBoeHHE CoJiepaHus MPOTPaMMBbI 10 (QU3UKE JIOIKHO OBITh MOCTPOEHO HA
NPUHIIMIIAX CUCTEMHO-AEATEIRHOCTHOTO noaxoaa. [ns ¢pusuku peanusanus 3TuxX
NPUHIUIIOB 0a3UPyeTcs Ha UCIOJIb30BAaHUH CAMOCTOSITEIbHOTO YKCIIEPUMEHTA KaK
MOCTOSIHHO JIEUCTBYIOMIETO (hakTopa ydeOHOro mporecca. Jns yriayOn€éHHOro
VPOBHSI — OTO CHCTEMA CAMOCTOSITEILHOTO YYEHHYECKOTO OJKCIEPUMEHTA,



BKJIFOUAIOIICTO (PPOHTAIBHBIC YUCHUYCCKHE ONBITHI MNPU HM3YYCHHUU HOBOTO
MaTtepuana, 1abopaTopHble paboThl U pabOTHI MpakTUKyMa. [Ipu 3ToM BO3MOMKHBI
nBa crnocoba peanuzanuy ¢GU3MUECKOro MpakThukyma. B mepBoM ciydae
MPaKTUKYM MpOoBOAUTCS JuO0 B KoHLe 10 m 11 kiaccoB, nubo nocne mepBoro u
BTOPOr0 TMOJYTOAMH B KaXJAOM M3 3THX KiaccoB. Btopoil cmocod — 3t10
HHTErpanys padoT NpakTHKyMa B CHCTEMY JIaOOpaTOPHBIX padoT, KOTOPBIC
MIPOBOJIATCA B Tpolecce u3ydeHus: pasjena (remsi). Ilpu stom mox pabGoramwu
MPAKTUKYMa MTOHUMAETCS CAMOCTOSITENBHOE UCCIEI0BAHUE, KOTOPOE MPOBOIUTCS
M0 PYKOBOJCTBY CBEPHYTOr0, 0000MIEHHOTO BUAA O€3 MOIArOBOM MHCTPYKIIUH.

B nmporpamme mo (¢u3MKe CHCTEMa YYEHMUYECKOTO 3KCIIEepUMEHTA,
7abopaTopHBIX padOT W MPaKTHKyMma TMPEACTaBICHA €AMHBIM TepedHeM. Bribop
TEMATUKW JUISl 3TUX BUAOB YYEHHMUYECKHUX MPAKTHUYECKUX PAOOT OCYIIECTBISAETCS
YYaCTHHKaMU 00pa30oBaTEIbHOTO MPOIECCa UCXO0/II U3 OCOOEHHOCTEN MOYPOYHOTO
MJIAaHUPOBAHMST W OCHallleHWs KaOuHeta ¢usuku. [Ipm sToM obecneunBaercs
OBNaJicHUE OOYYalOUIMMHUCS YMEHUSMU TPOBOAUTH TPAMBIE U KOCBEHHbBIC
M3MEPEHMS], UCCIENOBAHUS 3aBUCUMOCTEM (PU3MUECKUX BEIMYMH U TIOCTAHOBKY
OIBITOB IO MPOBEPKE MPEAIOKEHHBIX THIIOTE3.

bonpiioe BHUMaHUE YACNIACTCS PCIICHUIO PACUETHBIX MU KAYECTBCHHBIX
3anad. [Ipu aToM Ui pacdCTHBIX 3a7a4 MPUOPUTCTOM SIBISIOTCA 3aJladd C SBHO
3aJJaHHONM M HESIBHO 3aJaHHOW (PU3MUECKOW MOEINbIO, MO3BOJISIONINE IPUMEHATH
W3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOro pasjeia Kypca, Tak W
UHTCTpUPYS IPUMCHCHHE 3HAHUM U3 pa3HBIX pa3zAciioB. g KaueCTBCHHBIX 3aja4
IPUOPUTCTOM SABJISIIOTCS 3aJaHUsl Ha OOBICHEHUE/TPEACKA3aHUE MPOTCKAHUS
bu3nUecKuX SBICHUN U MPOIECCOB B OKpYKAIOMIEH KU3HH, TpeOyromniue BhIOopa
(u3MYECcCKO MOAENN AJI CUTYalluU IPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TtpeboBanusimu DPI'OC COO k wmarepHaibHO-
TCXHHYCCKOMY OOCCIICUCHHIO Y4eOHOTO Iporecca Kypce (GU3MKH YriayOJEHHOTO
YPOBHSI Ha YPOBHE CPEIHET0 00IIETO 00pa30BaHUs JI0JIKEH U3Y4aTbCs B YCIOBHSIX
npeaMeTHOro kaOuHera. B kaOuHere (QU3MKKM AOHKHO OBITH HEOOXOIMMOE
nabopaTopHOE OOOpYAOBaHUE Jis BBIMOJHEHUS YKa3aHHBIX B MNPOTpaMMe 10
($u3MKe YYEHWUYECKHUX OIBITOB, JIAOOPATOPHBIX paboT M padOT MpakTHUKyma, a
TaK>Ke JICMOHCTPALIMOHHOE 000pYy10BaHUE.

JleMOHCTpallMOHHOEe  000pyZOBaHUE (DOPMHPYETCA B COOTBETCTBHH C
NPUHIMIIOM MHUHUMAIBHOM JOCTAaTOYHOCTH M  OOECHEeYMBAET MOCTAaHOBKY
MEPEUYNCIEHHBIX B TMporpaMMme Mo (U3MKE KIIOUYEBBIX JAEMOHCTpalUid Jis
UCCJIEIOBAHMUSI  M3YYaeMbIX SBICHMH M  TPOLECCOB, OMIHUPUYECKHX U
(dbyHIaMEHTaNbHBIX 3aKOHOB, UX TEXHUYECKUX TIPUMEHEHHIA.

JlabopaTopHoe 00OpymOBaHHE IS YUYEHWYECKHX TPAKTHYECKUX padoT
dbopmupyeTcss B BUJIE TEMATUUYECKUX KOMIUIEKTOB U OOECIIEYMBAETCA B pacuére



OJIHOTO KOMIUICKTa Ha JAByX oOydaronuxcs. TeMaThyecKue KOMILUICKTHI
7a060paTOPHOTO O0OPYAOBAHUS JOJKHBI OBITH TIOCTPOCHBI HAa KOMIUICKCHOM
HCIIOJIb30BAHUH AaHAJOTOBBIX M IHU(POBBIX MPUOOPOB, a TaKXKE KOMIBIOTCPHBIX
WU3MEPUTENBHBIX CUCTEM B BUJI€ HIU(PPOBBIX JTA0OPATOPHA.

OCHOBHBIMU LIEJISIMU U3YYEHHS (PUZHKHU B 001LEM 00pa30BaAHUU SIBISIIOTCSA:

dbopMHUpOBaHME HHTEpPECAa W CTPEMIICHUS OOYyYaloluXxcsi K HaydYHOMY
M3YYCHUIO TPUPOABI, PA3BUTHUE UX HMHTCIUICKTYAIbHBIX W TBOPYCCKHX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ€ MO3HaHUA U (HOPMHUPOBAHHE
HCCJIEN0BATENBCKOTO OTHOIIEHHS K OKPYKAIOIIUM SIBICHUSIM;

(dbopMrpoBaHHE HAYYHOTO MHPOBO33PEHHS KAaK pPe3yJibTaTa W3Y4YEHHS OCHOB
CTPOSHUS MaTepu U (PyHITAMEHTAIIBHBIX 3aKOHOB (DU3HUKY;

dhopMUpoBaHUE YMEHUH OOBICHSTH SIBJCHUS C UCMOJb30BaHUEM (DU3NUECKUX
3HAHUHI 1 HAYYHBIX J10KA3aTEIbCTB;

(dhopMupoBaHHe TPEACTABICHUM O POMW (U3HKK SIS PaA3BUTHS JIPYTHUX
€CTECTBEHHbIX HAYK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE MpEeCTABICHUM 0 BO3MOKHBIX cepax Oymymien
NpoeCCUOHAIBHON  JEATCIBHOCTH, CBS3aHHBIX C (U3UKOH, IIOATOTOBKA K
JanbHeineMy 00y4eHHUIO B 3TOM HalPaBJICHUH.

JlocTimkenne 3TUX Lenei 00ecrednBaeTCsl pelieneM CIeIyIoNnX 3a1ad B
npouecce u3ydeHus Kypca (U3MKH Ha YPOBHE CPEeIHET0 O0IIero 0Opa3oBaHus:

NPUOOPETCHUE CUCTEMBI 3HAHUN 00 00IMKX (PU3NYCCKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TCOpPHUAX,  BKIIOYAsd  MEXaHMKY,  MOJICKYJSIpHYIO  (U3UKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (DU3UKY U IJIEMCHTHI aCTPODU3UKY;

¢dbopMupoBanre yMEHUH MPUMEHATh TEOPETHUECKHIE 3HAHUSA AT 00bICHEHUSA
(M3UYECKUX SBJICHUN B MPUPOJE U JUISl TPUHATHS MPAKTUUECKUX PEIICHUH B
IIOBCCIHCBHOM KU3HU;

OCBOCHHE CIIOCOOOB PCLICHHA Pa3IM4YHBIX 3aa4 C SBHO 33JlaHHOU
¢dbu3nueckol MOAENblo, 3ajad, MOAPa3yMEBAIIINX CAMOCTOATEIbLHOE CO3/IaHHE
dbu3nuecKkol MoOJEenM, aneKBaTHOW YCIOBMSM 3aJayd, B TOM 4YHUCIE 3aaad
HWHXEHEPHOTO XapaKTepa;

MOHUMAaHUC (U3MYCCKUX OCHOB W NIPHUHIIMIIOB JICUCTBHS TEXHUYCCKHX
YCTPOMCTB U TEXHOJIOTHYECKUX ITPOLIECCOB, UX BIMSHMUS HA OKPYIKAIOLLYIO CPELY;

OBJIAJICHHE METOJAMU CAMOCTOSITEIBHOTO TUJIAHUPOBAHHUS W TPOBEACHUS
$u3MYecCKUX OKCIMEPUMEHTOB, aHalW3a W MHTEpIpETaluu  MHOOpMAaIUH,
ONpEeaEJICHUS JOCTOBEPHOCTH MOJIYYEHHOI'O PE3YJIbTaTa;

CO3/IaHUE YCJIOBHM ISl PA3BUTHSI YMEHHU NOPOEKTHO-UCCIEIOBATEIBCKOM,
TBOPUYECKOU JICSITENbHOCTH;



pa3BuTHE UHTEpeca K chepaM npodecCuoHATBHON ACSTEIbHOCTH, CBA3AHHOU
¢ (bU3UKOM.

B cootserctBun ¢ tpeboBanuamu OGI'OC COO yrnyOnéHHBIA YpOBEHb
u3ydeHus ydeOHoro mnpeamera «Dusumka» Ha YpPOBHE CpeaHEro oOIero
oOpa3oBaHMsl BbIOMpaeTcs OOYYaOLIMMHUCS, [UIAHUPYIOIIUMH TPOJOIDKEHUE
00pa30BaHus 110 CIICIUAIBHOCTAM (PU3HKO-TEXHUYCCKOTO IIPOQHIIS.

Ha uzyuenue usuku (yriyOiaéHHBIM ypPOBCHB) HA YPOBHE CPESAHETO OOIIEro
obpazoBanus otrBoauTcs: 340 wacos: B 10 knacce — 170 yacoB (5 yacoB B HENIEIIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEACIIO).

[lpemyaraeMelii B mporpaMMe 10 (U3WKE TNEpeueHb JabopaTOPHBIX U
MPAKTUYECKUX PadOT SBISIETCS PEKOMEHJOBAHHBIM, YYUTENb JEJIAeT BBHIOOD
mpoBeneHUs 71abOpPaTOPHBIX pPabOT H OMBITOB C YYETOM HWHIAWBUIYATHHBIX
0COOEHHOCTEH 00yJaroInXCsl.



COJEPKXAHUE OBYYEHUA
10 KUIIACC

Pazaen 1. HayuHblii MeTO NO3HAHUSA HPUPOABI.

®uzrka — pyHAaMEHTAIbHAs HayKa O npupoae. HayuHblil MeTon mo3HaHUs U
METO/IbI UCCIIENOBAHNS PUBNUECKHUX SBJICHUM.

OKCHNEPUMEHT U TEOpUs B Ipoliecce MOo3HaHWs npuponbl. HabmogeHue u
HKCIICPUMCHT B (PH3HUKE.

Croco6b1 n3mMepeHus: (GU3MYECKUX BEIWMYMH (aHAJIOTOBBIE W IHU(POBBIE
U3MEPUTEIbHBIE TPUOOPBI, KOMIBIOTEPHBIE TaTYUKOBBIE CUCTEMBI).

[lorpemnoctT  u3MepeHMit  pu3myeckux BenuuuH  (abCONIOTHasA U
OTHOCHUTENbHA).

MonenupoBanue (HU3NUECKUX SBICHUM M MPOLECCOB (MaTepUasibHAs TOYKA,
abCoMIOTHO TBEPAOE TENO, WACANbHAS KUAKOCTb, WICANbHBIM Tra3, TOYECUHBIN
3apan). ['unoresa. @uU3nUecKuil 3aKOH, TPAHULBI €r0 MPUMEHUMOCTU. Pu3nyeckas
TEOPHSL.

Pons u Mecto ¢u3uku B (HOPMHUPOBAHMHM COBPEMEHHONW HAYYHOW KapTHHBI
MHpa, B IPAKTUUECKON 1€ATEIbHOCTH JIOACH.

Yuenuueckuit sakcnepumenm, nabopamopnsie padomel, npaKmMuKym.

N3MepeHHe cuibl TOKa W HANPSHKEHUS B LEMH IOCTOSHHOTO TOKA IIPH
MTOMOIIY aHAJIOTOBBIX U MU(MPOBBIX U3MEPUTEIBHBIX IPUOOPOB.

3HakoMcTBO ¢ LHU@poBoi nmaboparopuer mo dusuke. [Ipumepsr n3mepenus
(U3MYECKUX BEIMYMH MPU MOMOIIY KOMIBIOTEPHBIX 1aTYHKOB.

Paznen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexannueckoe ABHKEHHE. OTHOCHUTENBHOCTh MEXAHUYECKOTO IBHKEHMS.
Cucrema oTcuéra.

[Ipsimasg u oOpaTHas 3a1a4d MEXaHUKH.

Paauyc-BekTop MarepuallbHOM TOYKHM, €ro IPOEKUUH Ha OCH CUCTEMBI
KOoOpJauHaT. TpaeKkropusi.

[lepemenieHue, CKOpOCTh (CpeAHssi CKOPOCTb, MTHOBEHHAs CKOpPOCTh) W
YCKOPEHUE MaTepHANIbHOM TOYKH, MX MPOEKLHMH HA OCH CHCTEMbl KOOPAMHAT.
CnoxeHure nepeMelicHUi U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBHKEHHE. 3aBUCHMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IYyTH MAaTePUATBHON TOYKM OT BPEMEHHU U HX
rpaguKy.

CBoOosiHOE maneHue. YCKOpeHHe cBOOOAHOrO majeHus. [[BukeHue Tena,
OpOILIEHHOTO TMOJ YIJIOM K TOPHU30HTY. 3aBUCHMOCTb KOOPAMHAT, CKOPOCTH U
YCKOPEHHUsI MaTepraJbHOW TOUYKHU OT BPEMEHHU U UX TpapuKH.



KpuBonuneriHoe  jaBukKeHUE. JIBMKEHHE  MATEpUAIIBHOM TOYKHA  IIO
OKPYKHOCTH. YTJOBas M JMHEHHas cKopocTh. Ilepmoa M yacToTra 0OpalicHUS.
[lenTpocTpeMuTensHOE (HOPMAIBLHOE), KacaTedbHOE (TaHTCHIIMAIBHOE) U MOJHOE
YCKOPEHUE MaTEPHUAIBHON TOUKH.

TexHuyeckue yCTpOMCTBA W TEXHOJIOTHYECKHE TPOLECCH: CIUIOMETP,
JBUKCHUE CHapsJIOB, LECIHbIE, MIeCTEpEHYATHIE U PEMEHHBIE IIEpEayl,
CKOPOCTHBIC JTH(THI.

Hemoncmpayuu.

Monenbs cucteMbl OTCUETA, WIUTIOCTpALMs KUHEMATHUECKUX XapaKTePUCTHUK
JBUKCHUSL.

CrocoObl uCCIe10BaHMs IBIKCHHM.

Nnntoctpaiius npeaesibHOrO Nepexo/ia U U3MEPEHUe MTHOBEHHOM CKOPOCTH.

[IpeobpazoBanue ABUKEHUM ¢ UCTIOJIb30BAHUEM MEXAHU3MOB.

[Taynienue Ten B BO3yXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue nBuxeHUs Tena, OPOMIEHHOTO TOJ YIJIOM K TOPHU30HTY W
TOPU30HTANBHO.

HanpasneHue cKOpoCTH NMpU ABUKEHHUU MO OKPYKHOCTH.

[IpeoOpazoBaHue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHHE TyTEH, TPACKTOPUIH, CKOPOCTEH ABUKEHHS OJHOTO U TOTO XK€
T€JIa B pa3HbIX CUCTEMAaX OTCYETA.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padomel, RPAKMUKYM.

N3ydeHne HEPABHOMEPHOTO JABUKCHHS C LIEJBIO ONpPEIEICHUS MTHOBEHHOM
CKOpOCTH.

N3MepeHne yCKOpeHHUs NpU MPSIMOJIMHEHNHOM PAaBHOYCKOPEHHOM JBHKCHUH
O HAKJIOHHOU INIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH MYyTH OT BPEMEHH MOpH PABHOYCKOPEHHOM
JBUYKCHUU.

N3mepenue YCKOPEHMUS CcBOOOTHOTO aJICHUS (pPCKOMEHI0BAHO
UCIIONb30BaHKE U(PPOBOM TabopaTopun).

Nzydenne pABWXKEHUSI Tena, OpOIIEHHOro Topu3oHTalbHO. [IpoBepka
TUIIOTE3Bl O TIPSMOM TPONOPUUOHATBLHOW 3aBUCUMOCTH MEXIY NAIbHOCTBIO
110J1ETa M HAYaJIbHOM CKOPOCTHIO TElIA.

N3ydeHue JBHXKEHUSL Teja 110 OKPYXHOCTU C IIOCTOSSHHOW [0 MOMYJIIO
CKOPOCTBIO.

Uccnenoanue 3aBUCUMOCTH TEPHOJIa OOpallleHUs] KOHUYECKOTO MasiTHHKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3ak0oH Hrprorona. MHepuuanbHble CHUCTEMBI OTcuéTa. [IpwHIMIT
oTHocuTeabHOCTH ['amunes. HeuHeprmanabHbie CUCTEMBI OTcuéra (OIpeielicHUE,
IIPUMEPHI).

Macca tena. Cuna. [IpyHoun cynepno3unuu Cuil.

Bropo# 3akoH HeroTOHA 15151 MaTepHaIbHOM TOUKH.

Tperuii 3akoH HeroTOHA 1151 MaTepUAIbHBIX TOYCK.

3aKOH BCEMHUPHOI'O0 TAMOTEHHUS. DKBHUBAJIECHTHOCTb I'PAaBUTALlMOHHONW H
WHEPTHOM MAaCCBI.

Cuna TsxecTr. 3aBUCUMOCTh YCKOPEHMSI CBOOOAHOTO MaJe€HUSI OT BBICOTHI
HaJl TIOBEPXHOCTHIO IUIAHETBI U OT Teorpaduueckoil MMPOTHL. JIBUXKEeHUE
HEOECHBIX TEJI M UX CIYTHUKOB. 3akoHbl Kemepa. [lepBas kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Ttema, aBuxyierocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe tpenue. CWiIa TpPEHUS CKOJBXKEHUS W CUJIa TPEHUA
nokosi. Kosddunuent tpenms. Cuna CONMPOTHBICHHS TPU JBIKCHUHM Tela B
XKUJIKOCTH WJIN Ta3e, €€ 3aBUCUMOCTD OT CKOPOCTH OTHOCUTENBHOTO IBUKECHUS.

Hasnenue. I'mapocrarnueckoe napiaenue. Cuna Apxumena.

TexHUYeCKHE YCTPOMCTBA M TEXHOJOTHYECKUE INIPOLIECCHI: IMOAIINITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpavuu.

Ha6nronenue nBmKeHUs TEJT B MHEPIUAIBHBIX U HEWHEPITHATBHBIX CHCTEMax
OTCYETA.

[IpyHIIMT OTHOCUTEJIBHOCTH.

Kadyenue 1ByX HWIMHAPOB WIH IIAPOB Pa3HOM MacChl € OJMHAKOBBIM
YCKOPEHHEM OTHOCUTENIBHO HEMHEPLMATIBHON CUCTEMBI OTCUETA.

CpaBHEHHME  PABHOACUCTBYIOIIEH  NPWIOKEHHBIX K Teay CHl  C
IPOM3BEJICHUEM MAaCChI TEJIA HA €r0 YCKOPEHUE B HHEPIUAIBHON CHUCTEME OTCUETA.

PaBeHCTBO cril, BOBHHKAIOIINX B PE3YJIbTATE B3AUMOJCUCTBUSA TEIL.

N3mepeHne Mace o B3aMMOACUCTBHIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NOABEME U MAJACHUU.

L{eHTpOOCKHBIC MCXaHU3MBI.

CpaBHeHHE CUII TPEHUS [IOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, n1adopamopnsie padomut, RPAKMUKYM.

N3mepenne paBHOJECHCTBYIONIEH CHUJT MPH JBWXKEHUU Opycka MO HaKJIOHHOU
IIJIOCKOCTH.

[IpoBepka THUIOTE3BI O HE3aBUCUMOCTH BPEMEHHM [BIDKEHHS OpycKa I10
HAKJIOHHOU INIOCKOCTH Ha 3aIaHHOE PACCTOSHUE OT €r0 MAaCChI.



Hccnegopanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHUKAIOUIUX B IMPY)KHHC U
PE3MHOBOM 00pasIie, OT UX AchOpPMAIIHH.

N3yueHne IBIKCHUS CHUCTCMBI TCII, CBSA3aHHBIX HUTHIO, IICPCKHHYTOH 4cpe3
JIETKUH OJIOK.

N3zmepenne ko3dUIlMEHTa TPEHUS MO BEIMYMHE YII0BOTrO Ko3dduirieHTa
3aBucumoctu Fr(N).

Hccnenopanmne ABMKCHUS OpycKa M0 HAKJIOHHOW IIOCKOCTH C IIEPEMCHHBIM
KO3 PHUIIMEHTOM TPEHUSI.

N3ydeHne nBMXKECHUA rPy3a HA Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbGcomotHo TBEpAOE Temo. I[locTymarenbHOe M BpallaTeNbHOE JBIDKCHHE
TBEPOOTO Tena. MOMEHT Cuibl OTHOCHTENIBHO OCH BpauleHus. llnedo cuisbl.
CroxkeHue cuil, MPUWIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTH Tena.

YcnoBus paBHOBECHS TBEPAOTO TEJA.

YcToitunBoe, HeyCTOMYNBOE, O€3pa3TMIHOe PAaBHOBECHE.

TexHudeckne yCTpOHMCTBA M TEXHOJOTMYECKHUE MPOLIECCHI: KPOHILITENH,
CTPOMTENBHBIN KpaH, peri€TyaTbie KOHCTPYKIUH.

Hemoncmpanuu.

YcnoBus paBHOBECHS.

Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padomel, RPAKMUKYM.

Hccnenopanne ycIIOBUIL pPaBHOBECHS TBEPIOIO TeElla, HMMEIONIETO OCh
BpAaIllCHHUS.

KoncTpyrnpoBaHue KpOHIITEHNHOB U PACUYET CUII YIIPYTOCTH.

N3ydeHue ycTOMYNBOCTHU TBEPAOTO TENA, UMEIOIIETO IUIOMAIb OIIOPHI.

Tema 4. 3akoHbl COXpaHeHUs 8 MEXAHUKe.

Nmnynbc MaTepralibHONM TOYKHM, CHCTEMbI MAaTEPUAJIbHBIX TOUYEK. L[eHTp Macc
CHCTEMBI MATEPUAJIBHBIX TOYEK. TeopeMa O JBMXKEHHUH LICHTPa Macc.

Nmnynbsc CUIIBI U U3MEHEHUE UMITYJIbCA TETA.

3aKOH COXPAaHEHWS HMITYJIbCA.

PeaxTuBHOE IBH)KEHUE.

MomeHT umItyneca MarepuaipHOW TOUYKHU. [IpeacraBieHue o coOXxpaHEHHH
MOMEHTA UMIIYJIbCA B ICHTPAIbHBIX NOJISIX.

PaboTta cunpl HA MalloM M Ha KOHEYHOM TepemelneHud. [ 'paduueckoe
MpeJicTaBlieHne pabOThl CUITBI.

MOIIHOCTB CHUJTBI.

Kunetndeckass »Heprus mMarepuaibHOM Touykd. Teopema 00 W3MEHEHWH
KUHETUYECKOU SJHEPTUM MATEPUATIBHOU TOUKH.



[loTeHIIMaNbHBIE W HEMOTEHIUAJIBbHBbIC CWIBL. lloTeHUHANBHAS JHEPTHS.
[ToTeHimanpHast 3HEprust yrnpyro aeopMupoBaHHOU NpyKuHbI. [loTeHnmanbHas
SHEprusl Tejla B OJHOPOJHOM TpaBUTAIMOHHOM moje. lloTeHnuanbHas sHeprus
Teja B TPaBUTALIMOHHOM I0JIE€ OJHOPOJHOIO mapa (BHyTpH M BHE 1apa). Bropas
KOCMHYECKAs! CKOPOCTh. TpeThsi KOCMUYECKAst CKOPOCTb.

Csi3p  pabOTHl HEMOTCHIMAJIBHBIX CHJI C HM3MCHCHMEM MCXaHHYCCKOU
SHEPI'UU CUCTEMBbI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPIUH.

Ypyrue u Heynpyrue CTOIKHOBEHUS.

YpaBHeHre bepHyInU s WOCATBHOM KUIKOCTH KaK CJICICTBHUE 3aKOHA
COXPaHEHUS] MEXAaHUYECKON SJHEPTHH.

TexHu4YecKre yCTpPOMCTBA M TEXHOJIOTMYECKHE MPOLIECCHI: JBUKEHUE PAKET,
BOJOMET, KOMEpP, TPYKWHHBIH NHUCTOJET, TUPOCKOM, (UTYpHOE KaTaHUE Ha
KOHBKaXx.

Hemoncmpavuu.

3aKOH COXpaHEHUs UMIYJIbCA.

PeakTnBHOE NBUKEHHE.

HN3mepenne MONTHOCTH CHITBI.

N3MeHeHue sHepruu Tena Mpy COBEPIICHUH PabOTHI.

B3anMmHBIE MpEBpallICHUs] KUHETUYECKOW W NOTCHIIMAJIBHON SHEPTrUM IIpU
JNEUCTBUM Ha TEJIO CUIIBI TSXKECTH U CUIIBl YIPYTOCTH.

CoxpaHeHue PHEepPIruy Ipyu CBOOOTHOM MaJCHHH.

Yuenuueckuit akcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3MepeHne umnylibca Tena o TOPMO3HOMY ITyTH.

N3mepenne CUIBI TATH, CKOPOCTH MOJICHH SJICKTPOMOOMIS M MOIIHOCTH
CHUJIBI TSTH.

CpaBHeHHE H3MEHEHUS UMITYJIbCa TENIa C UMITYJILCOM CHJIBI.

HcciiejioBaHUE COXPAHEHUS UMILYJIBCA [IPU YIIPYT'OM B3aUMOICHCTBUU.

HN3MepeHrne KUHETUYECKON YHEPTUH Tela 110 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUs] TOTEHIMAILHON 3HEPTUU MPYXUHBI ¢ pabOTON CHITBI
TpEHUSL.

Onpenenenre pabOThl CHJIBI TPEHUS MPH ABHXKEHUM Tejla 1O HaKJIOHHOU
IJIOCKOCTH.

Paznen 3. MoaexkynsipHas ¢gusuka 1 TepMOIMHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU meopuu.

OcHOBHBIE TOJOXEHUA MOJNEKyJIsIpHO-kuHeTHuecko Teopun (MKT), wux
onbiTHOe oOocHOBanme. [luddysus. bpoyHoBckoe mBmkeHme. Xapakrep
JBIDKCHUS. U B3aUMOJICHCTBHUSI 4acTUl] BelllecTBa. MoJenu CTpOeHUsl Tra3oB,
AKUJKOCTEH MU TBEPJBIX TN M OOBACHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3THX



Mozeneii. Macca u pasMmepbl MoJiekynl (aroMmoB). KonudecTBo BeliecTBa.
[TocTostHHast ABorapo.

TennoBoe pasHOBecue. TemmepaTypa U crnocobbl e€ uzmepenus. lllkama
temneparyp Llenscus.

Monens uaeanbHOro raza B MOJICKYJISIPHO-KHHETHUECKON TEOPUM: YaCTUIIbI
rasa JIBUKYTCSl XaOTHUYECKHU U HE B3aUMOJICUCTBYIOT JPYT C JPYIrOM.

l'azoBeic 3akoHbl. YpaBHeHHC MeneneeBa—Kianelipona. Ao6contoTHas
Temneparypa (uikana temnepatyp KenbBuna). 3akoH {anpToHa. M30mpoiiecchl B
UJeaJbHOM Tra3e C T[OCTOSHHBIM KOJMYECTBOM BellecTBa. ['paduueckoe
MPEACTABICHUE U30MPOLECCOB: U30TEPMA, U30X0Pa, N300apa.

CBsi3pb  MEXIy JAaBAE€HUEM UM  CpPeAHEH  KUHETUYECKOW 3Heprueu
MOCTYNATEILHOIO TEIJIOBOIO JABMXKEHUSI MOJEKYJ HACaIbHOTO rasa (OCHOBHOE
YpaBHEHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUH HACATBHOTO ra3a).

CBs13b a0COJTIFOTHON TEMITEPATYPhl TEPMOIMHAMUUYECKON CUCTEMBI CO CPETHEHN
KMHETUYECKOU SHEepruei mocTynaTelbHOro TEMIOBOro ABUXKEHUS €€ 4acTHll.

TexHu4YecKre YCTpPOIICTBA M TEXHOJIOTHYECKHE TMPOLECChl: TEPMOMETP,
OapomeTp, MoIydeHHEe HAHOMATEPHAIIOB.

Hemoncmpanuu.

Mopenu IBUKEHHS YaCcTHI] BEILIECTBA.

Monenb OpOYHOBCKOTO JTBUIKEHUS.

Bueopouk ¢ 3anuchlo peaibHOTO OPOYHOBCKOIO JIBUKEHUS.

Huddysus xkuakocTei.

Monaens onbita LlTepHa.

IIpuTskeHUE MOJIEKYII.

Mogaenu KpUcTaTNYECKUX PEIlETOK.

Habmonenue u uccaenoBanne H30MpoIeCcCOB.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomul, npaKmuKym.

Hcciiejioanne 1pouecca YCTAaHOBJIEHUSI TEIUIOBOTO PaBHOBECHUS  IIPU
TEMI000MEHE MEXAY ropsyel U XOJI0JHON BOIOH.

N3ydenne H30TEPMUUYECKOTO TMpolecca (PEeKOMEHIOBAHO UCHOJIb30BAHUE
uudpoBoit 1adopaTopun).

N3yyenune n30XOpHOTo Iporiecca.

N3ydenue n300apHOTO IIpoIieccea.

[IpoBepka ypaBHEHUS COCTOSHMUSL.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoannamuueckass (T/[) cucrema. 3agaHue BHEIIHUX YCIOBUN A
TEPMOAMHAMHUYECKON cUCTeMBl. BHelIHue u BHyTpeHHue napameTpsl. [lapamerpsl
TEPMOJIMHAMUYECKON CHUCTEMbl KaK CPEIHHE 3HAUCHHS! BEJIUYWH, OMHUCHIBAIOLIUX
€€ COCTOSTHHE Ha MUKPOCKOTIUYECKOM YPOBHE.



HyneBoe Hadamo TepMoamHaMuKu. (CaMOIPOU3BOJIIBHAS — PENAKCALIMS
TEPMOJIMHAMUYECKON CHCTEMBI K TEMJIOBOMY PAaBHOBECHIO.

Mopens wWIeallbHOTO Tra3a B TEPMOJUHAMUKE — CHCTEMa YpaBHCHUI:
ypaBHeHHEe MenaeneeBa—Knaneipona M BBIP@KEHHE 711 BHYTPEHHEH JHEPIUH.
VY ca0BUS MPUMEHUMOCTH 3TOM MOJENH: HU3KAas KOHUEHTpPALMS YacTUL, BBICOKHE
TeMiueparypsl. BoipaxeHue Jisi BHYTPEHHEH SHEPIUHM OJJTHOATOMHOI'O HJICAJIbHOTO
rasa.

KBazucrarnueckue 1 HECTaTHYECKHE MPOLECCHI.

DneMeHTapHas padoTa B TEpMOJMHAMUKE. Boruucnenue padoTel 1o rpaguky
nporecca Ha pV-auarpamme.

Termonepenada  kak  crmoco0  M3MEHEHWS  BHYTPEHHEW  JHEPTUu
TEPMOJIMHAMMYECKOW  CcHCTeMbl 0e3  coBepmieHus pabotel.  KonBekuws,
TEMJIONPOBOAHOCTD, U3IIyYeHHUE.

KomuuectBo Tterunorel. TemmoéMKOCTs Tena. YAensHas M MOJISIpHas
TEINIOEMKOCTH BEWIECTBA. YpaBHeHHWe Maliepa. YnenbHas TEmioTa CropaHus
TorumBa. Pacuér KonmdecTBa TEIJIOTHI mpu  Teruionepemade. llonstue 00
aguabaTHOM IIpoIiecce.

IlepBblii 3aKOH TEepMOJWHAMHUKHA. BHYyTpeHHssi »Heprus. KommuecTBo
TCIUIOTBI W paboTa Kak  Mepbl  HM3MCHCHUSA  BHYTPCHHCH  DHEpPIruu
TEPMOJIMHAMUYECKON CUCTEMBI.

BTopoil 3akOH TEpMOJAMHAMHMKHM JJIsI PABHOBECHBIX IPOLECCOB: 4Yepe3
3aJaHHOE PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOM CHCTEMBI IPOXOIUAT
CIMHCTBCHHAs aquadaTa. AOCOIIOTHAS TeMIIepaTypa.

Bropoii 3akoH TEpPMOJAMHAMUKH JUIA HEPAaBHOBECHBIX  IIPOIIECCOB:
HEBO3MOXKHO IMepeaaTh TEIIOTY OT 00Jiee XOJIOAHOTO Tela K Oosee HarpeTomy 0€3
komnencanuu (Knaysuyc). HeoopatumMocTs TpUpPOIHBIX OPOLIECCOB.

[TpuHumIe! KercTBus TeruioBbix MamuH. KITJI.

MakcumansHoe 3HaucHue KIIJ. [uki Kapno.

DKOJIOTUYECKHE aCTeKThl MCIOJIb30BAaHUS TEIUIOBBIX ABUTaTeNnei. TeroBoe
3arpsi3HEHUE OKPYKAIOLIEH Cpeibl.

TexHHuecKre yCTPONCTBA M TEXHOJOTHYECKUE MPOLIECCH: XOJOAWIbHHUK,
KOHJIUITMOHED, AHU3CIBHBIA W KapOIOpaTOPHBIM JBUTATCIIM, TapoBas TypOWHA,
IIOJIyYCHUE CBEPXHU3KUX TEMIICPATYp, YTWUJIM3AlUsA «TEIUIOBBIX» OTXOJIOB C
MCIIOJIb30BAHUEM TEIIJIOBOTO HACOCA, YTUIIN3aLUs OHMOOPraHUYECKOTo TOIUIUBA IS
BBIPAOOTKU «TEMJIOBOW» U DJIEKTPOIHEPTUH.

Hemoncmpayuu.

W3meHenune Temneparypsl pu aanadarndecKoM pacIupeHUN.

Bo3ayuHoe oruumso.

CpaBHEHUE YAETBHBIX TEMIOEMKOCTEN BEIIECTB.



Croco6bl U3BMEHEHUSI BHYTPCHHEH YHEPIUH.

Nccnenoanue annadbaTHOTO Ipoliecca.

KomnproTepHble MOJIENTN TEILIOBBIX JIBUTATENCH.

Yuenuueckuii sxkcnepumenm, nabopamopnsie padomel, nPAKMUKYM.

N3mepenne yaeapHON TEMIOEMKOCTH.

HcciieioBanue npoiiecca OCTbIBaHUS BEIIECTBA.

Hccnenopanmne annadbaTHOTO IIpoliecca.

N3ydyeHne B3aMMOCBSI3M SHEPTUM MEXKMOJCKYJSIPHOTO B3aUMOJCHUCTBHS H
TeMIepaTypbl KUMEHUS KUJKOCTE.

Tema 3. Acpecammnivie cocmoanus eewjecmea. Pazosvie nepexoowvl.

ITapoobpazoBanne u KoHAcHcamms. lcmapeHwe H KWIICHHE. Y AelIbHas
TEIJI0Ta MapooOpa3zoBaHUAL.

HaceiieHHble YW HEHAchIIeHHbIE mnapbl. KadecTBeHHass 3aBUCUMOCTh
TJIOTHOCTH U JIABJICHUS HACBHIIIEHHOTO Mapa OT TEMIEPATypbl, X HE3ABUCUMOCTH
0T 00BbEMA HACKHIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxxnocTh Bo3ayxa. AOCOMIOTHASI 1 OTHOCUTENBbHAS BIaKHOCTb.

Teépnoe Teno. Kpucrannuueckue u amopdHbic Tena. AHU30TPOIUS CBOMCTB
KpuctajuioB. IlmaBneHue W KpHUCTaUIM3alus. YAelbHAs TEIUIOTa IUIABIICHUS.
CyOnumarius.

Hedopmanun TBEpaoro Tena. Pactskenue u cxarue. Casur. Moayns FOwnra.
[Ipenen ynpyrux aedopmaliuii.

TemnoBoe pacuiMpeHUe KUIKOCTCH U TBEPABIX Tej, 00BEMHOE M JIMHECHHOE
pacuipeHue. AHTapMOHHU3M TEIUIOBBIX KOJICOAHUN YACTHI] BEIICCTBA KaK MIPUYMHA
TEIJIOBOTO PaCIIUPEHHUsl TeJ (Ha KAYECTBEHHOM YPOBHE).

IIpeoOpa3zoBanue s3Hepruu B (pa30BbIX MEPEXOAX.

YpaBHECHHUE TEIJIOBOTO OajiaHca.

[loBepxnoctHoe HaTsKeHUE. K03(h(UIIMEHT MOBEPXHOCTHOTO HATSIKCHUA.
Kanmungapasie sBiaeHus. J[aBneHre Noa UCKPUBIEHHONW MTOBEPXHOCTHIO )KUIAKOCTH.
®opmyia Jlarutaca.

TexHUYeCKHe YCTPOWCTBA UM TEXHOJOTHMYECKHE TPOLECCH:  XKUIAKUE
KpUCTaJLIbl, COBPEMEHHBIC MAaTEPUAIBI.

Hemoncmpayuu.

TeroBoe pacmmpeHue.

CBOICTBA HACBIIIIEHHBIX TIAPOB.

Kunenune. Kunenue npyu nOHMKEHHOM JTaBJICHUM.

H3mepenne cuinbl MOBEPXHOCTHOTO HATSIKEHHS.

OnBbITHI C MBUTBHBIMU MIEHKAMM.

CMauuBaHue.



Kanumsipasie siBIECHUS.

Monenn HEHBIOTOHOBCKOM JKHIKOCTH.

Crioco6bI u3MepeHUs BIAXKHOCTH.

Hccnenopanne HarpeBaHus Y IUIABIEHUS KPUCTALIMYECKOTO BEILECTBA.

Buasl aedopManuid.

Habmronerue masix aedopmanmii.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomel, npaKMuUKym.

N3ydeHue 3aKOHOMEPHOCTEN UCTTAPEHHUSI )KUIKOCTEN.

N3mepeHne yaeapHOM TEMIOTHI IUIABJICHUS JbAA.

N3ydeHue CBOMCTB HACKILLIEHHBIX MTAPOB.

N3mepenue aOCONMIOTHONM BIAKHOCTH BO3AyXa M OLIEHKAa MacChl MapoB B
ITIOMEILEHNH.

N3mepenne koddhduiimeHTa NoBepXHOCTHOTO HATSHKEHUS.

Nsmepenune monyns FOHra.

HccnenoBanne 3aBUCUMOCTH  aedopMmaliid  pEe3WHOBOTO  00pas3ma  oT
IIPUIIOKEHHON K HEMY CHUIBI.

Paznen 4. JjekTpoaHAMHKA.

Tema 1. Inexmpuueckoe noJe.

OnekTpu3anus Tel U €€ MpOSBIICHUS. JNEKTpUuYecKui 3apsan. [IBa Buaa
INEKTPUYECKUX 3apsAnoB. [IpOBOOHWKH, HAWIEKTPUKM M MHOJYIPOBOIHHUKH.
DOneMEeHTapHbIi ANEKTPUYECKUH 3apsa. 3aKOH COXPAHEHHS JSJIEKTPUUYECKOTO
3apsna.

B3aunmoneiictBue 3apsiaoB. Toueunsie 3apsanpl. 3akoH KynoHa.

OnekTpudecKoe moyie. Ero AeicTBUE HA JIEKTPUIECKUE 3aPsJIbL.

Hanpsokénnocts  snektpudeckoro  mosst.  [IpoOubiit  3apsin.  Jlunuwm
HaIpsSOKEHHOCTH 3JEKTPUUECKOTO N0J11. OTHOPOAHOE FAEKTPUIECKOE MOJIE.

IIOTEeHIMAIBHOCTE 3JICKTPOCTATUYECCKOrO IOJIA. Pa3sHOCTP NOTCHUMAIOB M
HanpspkeHue. lloTeHuumanbHass 3HEPrus 3apsAga B DJICKTPOCTATHYCCKOM  IIOJIE.
IToTeHIMAaN 3AEKTPOCTATHYECKOTO NOJIsL. CBsI3b HANPSKEHHOCTH TOJISI U PA3HOCTH
MOTEHIUANIOB ISl AJIEKTPOCTATUYECKOTO MO (KaKk OJHOPOJHOTO, TaK U
HEOHOPOJIHOTO).

[IpuHIUI CyNIEPIIO3UIMHU HIIEKTPUUSCKUX ITOJICH.

[Tone Ttoucunoro 3apsipa. Ilome paBHOMEpHO 3apspkeHHOU cdepbl. [loie
PAaBHOMEPHO 3apsKEHHOTO Mo 00bEMy Imiapa. [lose paBHOMEpPHO 3apsKEHHOU
OECKOHEYHOU TUIOCKOCTH. KapTWHBI JWUHUN HAnpsDKEHHOCTH ATHX TOJNEH U
DKBUITOTCHLIMAIBHBIX IOBEPXHOCTEH.

IIpOBOJHUKH B ANEKTPOCTATUYECKOM MOJIE. Y CIIOBHE PABHOBECHS 3aPSAI0B.

JIMBIEKTPUKKM B DJIEKTPOCTATUYECKOM  IIOJIE. Jwusnexrprueckas
MTPOHUIIAEMOCTh BEIIECTBA.



Konpencatop. DneKTpoEMKOCTh KOHIEHCATOPA. DIEKTPOEMKOCTH ILIOCKOTO
KOHJICHCATOpA.

[TapannensHOE coeTMHEHNE KOHIeHCATOPOB. [lociienoBaTenbHOE COeNMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOT0 KOHAEHcaTopa.

JIBU>KEHUE 3apS’KEHHOM YaCTUIlbl B OJIHOPOJIHOM JJIEKTPUUYECKOM I10JIE.

TexHuyeckre yCTpOHCTBA M TEXHOJIOIMYECKHE IIPOLIECCHI: 3JIEKTPOCKOII,
ANEKTPOMETP, IJIEKTPOCTATHUECKas 3allluTa, 3a3eMJIEHHE BJEKTPONpHOOpPOB,
KOHJIeHCaTophl, reHepatop Ban ae I'paada.

Hemoncmpavuu.

Y CTpOUCTBO U MPUHIUII IEUCTBUS DJIEKTPOMETPA.

DIEKTPUUECKOE MOJIE 3aPSIKEHHBIX TIAPUKOB.

DEKTpUYECKOE MOJIE IBYX 3apsiKEHHBIX IIACTHH.

Monens aiekTpocTaTudeckoro reueparopa (Ban ne ['paada).

ITpOBOJHUKH B 3IEKTPUUYECKOM MOJIE.

DNeKTpOCTaTUUECKasl 3alUTA.

Y CTpOUCTBO U ICHCTBHE KOHICHCATOPA IMOCTOSIHHON U MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOLIAIH
IJIACTHUH, PACCTOSHUS MEXY HUMU U JURIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprust MeKTPUIECKOTO MO 3apsKEHHOI0 KOHASHCATOpA.

3apsaka U pa3psiKa KOHASHCATOpa Yepe3 pe3ucTop.

Yuenuueckuit akcnepumenm, nabopamopnsie padomul, npaKmMuKym.

OneHKa CHIT B3aUMOJICHCTBUS 3apsI’KEHHBIX TEIL.

HaGnroaeHue npeBpaliileHUs SHEPTUH 3apsSyKEHHOTO KOHJCHCATOPa B DHEPTHUIO
W3JIYyYEHUS CBETOANOA.

N3yuenue npoTekanus TOKa B LIENH, COJEpKAIIEH KOHIEHCATOP.

Pacnipenenenue pa3sHOCTH IOTCHIIMAJIOB (HapsOKCHMS ) npu
IIOCJIEA0BATEILHOM COCIMHECHHH KOHEHCATOPOB.

HccnenoBanue paspsaaa KOHICHCATOPA YEPE3 PE3UCTOP.

Tema 2. IlocmoanHblil 3J1eKMpPUYECKUl MOK.

Cuna Toka. [TocTosSIHHBIN TOK.

VYcnoBus CymieCcTBOBaHUSL IIOCTOSIHHOTO 3JICKTPUYECKOrO TOKAa. MCTOYHUKH
toka. Hanpsixenue U u 3/1C €.

3axkoH Oma 11 yyacTKa LEIH.

DIIEKTPUUECKOE COTIPOTHURJIEHUE. 3aBUCUMOCTh CONPOTURJICHUS
OJIHOPOJHOTO MPOBOJHMKA OT €ro JJIWHBI M IUIOIIAJAM MOMNEPEYHOTO CEUYECHUS.
VY nenpHOE CONMPOTHUBIICHUE BEIIECTRA.

[TocnenoBarenbHOE, NapallielbHOE, CMEILIAHHOE COSAUHEHUE MPOBOHUKOB.
Pacuér pasBeTBIEHHBIX dekTpuueckux menei. [Ipasuna Kupxroda.



Pabota anexkrpuueckoro Toka. 3akoH [xoyns—JIeHna.

MOIIHOCTE 3JIEKTPUYECKOTO TOKa. TeruoBas MOIIHOCTH, BbIJENsAeMas Ha
pe3ucTope.

OJIC m BHYTpeHHEE COINMPOTUBIECHUE HCTOYHMKA TOKAa. 3akoH Owma g
MOJTHOW (3aMKHYTOW) 3JIEKTPUYECKOM 1enu. MOIIHOCTh HMCTOYHMKA TOKA.
Koporkoe 3aMbIkaHUE.

KonjieHcaTop B LIENU ITOCTOSIHHOI'O TOKA.

TexHuueckue yCTpOMCTBA W TEXHOJOTMYECKHE ITPOLIECCHL: aAMIEPMETP,
BOJILTMETP, PEOCTAT, CUETUUK DIIEKTPUUECKOM SHEPTHUU.

Hemoncmpavuu.

N3mepeHne CUilbl TOKA U HAMPSHKEHUSL.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKa OT HANpsDKEHUs AJIA PE3UCTOpa,
JIaMITbl HAKAJTUBAHUS U CBETOJINO/IA.

3aBUCUMOCTh COMPOTUBJICHUS ITUINHJAPUYECKUX TPOBOJHUKOB OT JIJTUHBI,
MJIOIIA/IM MOMEPEYHOr0 CEUCHUS U MaTepurara.

Hccnenopanue 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBJIEHUS PHU NOCTOSIHHOM
HaIPSHKCHUU.

IIpsamoe nzmepenune D1C. KopoTkoe 3aMbIKaHUE raIbBAHUYECKOTO 3JIEMEHTA
U OIICHKAa BHYTPEHHETO CONPOTUBIICHHUSI.

Crioco0sI coenunenuss ICTOUHUKOB Toka, DJIC GaTapeit.

UccnenoBanne pa3HOCTH NOTEHIUATIOB MEXKIY MOJIOCAMH HUCTOYHMKA TOKA
OT CHJIBI TOKA B IIEIH.

Yuenuueckuit akcnepumenm, nabopamopnwvie padomeol, npaKmuKym.

HccnenoBanne CMEMIaHHOTO COCTMHEHUS PEZUCTOPOB.

N3mepenue yaeasHoro ConpoTUBIEHUS MPOBOIHUKOB.

UccnenoBanne 3aBUCHUMOCTH CHJbl TOKAa OT HaMPsOKCHUS JUISl  JIaMIIbI
HaKaJIMBaHUS.

VYBennueHue npejieiia u3MepeHus amnepmerpa (BoiabTMETpa).

Nsmepenne DC 1 BHYTPEHHETO COMPOTUBICHUSI ICTOUHHUKA TOKA.

Uccnenoanmne 3aBucuMoctu J/IC raJibBaHMYECKOro 3J€MEHTa OT BPEMEHU
MPU KOPOTKOM 3aMBbIKaHUH.

HcciieioBanne pa3HOCTH MOTEHIMAIOB MEXK/y IIOJIFOCAMH MCTOYHMKA TOKa
OT CWJIbl TOKA B LIEIIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HOM MOIITHOCTH MCTOYHHKA TOKA OT CHJIbI
TOKA.

Tema 3. Toxu 6 pa3iuuHbix cpeoax.

DNeKTpUYeCcKasi MPOBOAUMOCTb  Pa3JIMYHBIX  BELIECTB. JJEKTPOHHAS
MPOBOAUMOCTE TBEPJBIX METAIOB. 3aBUCHUMOCTH CONPOTHUBICHUS METAIJIOB OT
TemnepaTypbl. CBEpXNpPOBOUMOCTb.



DIIEKTPUYECKUM TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

ITomynpOBOTHUKHY. CobcTBeHHas U IpUMeCHast IIPOBOJIMMOCTH
MOJIYyITpOBOIHUKOB. CBOICTBa p—n-nicpexoaa. [lomynpoBoAHUKOBBIC TPUOOPHI.

DIIEKTPAYECKHN TOK B JJIEKTPOJUTAX. DJIEKTPOJUTHYECKAS AUCCOLIMALIUSL.
Dnextponus. 3axkoHbl Dapanes A dAEKTPOIIM3a.

Dnekrpudeckuii TOK B raszax. CaMOCTOSITENIbHBIA U HECAMOCTOSTEJIbHBIN
pa3psi. PasjvyHble TUIIBI CAMOCTOATENBHOTO pa3psaa. Mosaus. [1nazma.

TexHuueckue ycCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: Ta30pa3psaHbIC
JaMIIbl, 3JIEKTPOHHO-IIyueBasi TpyOKa, MOIYIMPOBOJHUKOBBIE NpUOOPHI: WO,
TpaH3uCTOp, (HOTOIMOA, CBETOAMOJ, TallbBaHUKA, papUHUPOBAHHE MEAM,
BBIIIJIABKA AJIIOMUHUSA, SJIEKTPOHHAsE MUKPOCKOIIUSL.

Jemoucmpayuu.

3aBUCUMOCTB CONIPOTHBIIEHUS METAJJIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3MEKTPOIUTOB.

3akoHsl nekTposn3a Dapases.

HckpoBoii pa3pan U npOBOAUMOCTh BO31yXa.

CpaBHeHHE POBOAUMOCTH METAJUIOB U MOJIYITPOBOIHUKOB.

OHOCTOPOHHSS TPOBOAUMOCTE JUOA.

Yuenuueckuit sakcnepumenm, nabopamopnsie padomel, npaKmMuUKym.

Ha6nronenue anextponmsa.

N3mepenne 3apsaa OTHOBAJIEHTHOTO HOHA.

Hccrenopanne  3aBUCUMOCTH  CONPOTHBJIIEHUS  TEPMOPE3UCTOpA  OT
TEMIEPaTyphI.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKH JTUOJA.

PDu3nYecKU NMPAKTHKYM.

CriocoOb1 n3Mepenusi GU3NIECKUX BEIMYUH C UCIIOJB30BaHUEM aHAIOTOBBIX
U UU(QPOBBIX U3MEPHUTEIBHBIX [IPUOOPOB U KOMIIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCHTEIIBHBIC MOTPEIIHOCTH U3MEPEHUM (PU3MUECKUX BEIUYHUH.
OneHka rpaHul NOTPEIHOCTEN.

[IpoBeneHHe  KOCBEHHBIX  M3MEPEHUM, HWCCIACAOBAHWUN  3aBUCUMOCTEMN
(¢u3MYeCKUX BETUYUH, NPOBEpPKa MPEMIOKEHHbIX TUnoTe3 (BbIOOp M3 padorT,
OIIMCAHHBIX B  TEMAaTHYCCKUX  pas3fciiax  «YYCHUYCCKHM  DKCICPUMCHT,
71a00paTOPHBIC PadOTHI, TPAKTUKYM» ).

MexknpeaMeTHbIE CBA3H.

N3yuenne kypca ¢u3uku yrayonméHHoro ypoBHs B 10 kiacce
OCYILECTBISETCA € YYETOM COAECPIKATENBHBIX MEKIPEAMETHBIX CBSA3E€M C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpadu U TEXHOIOTHH.

Meosicnpeomemnule ROHAMUA, C6A3AHHBIE C U3YUEHUEM MEM 0008 HAYUHO20
NnO3HaHUuA: SBICHUE, HAYYHBIH (akT, TUMoTe3a, (U3NYECKas BEJIMYMHA, 3aKOH,



TCOpHsl, HAOIIOJCHUE, DKCIICPUMCHT, MOJICIUPOBAHUE, MOJC/b, H3MCPCHHUC,
MOTPEITHOCTU U3MEPCHUM, U3MEPUTEINbHBIC TPUOOPHL, b poBas 1adbopaTopusi.

Mamemamuka: pCUICHUE CHUCTEMbl YypaBHeHHU. JluHelHas QyHKIMS,
napaboa, rurnep6osa, ux rpaduku U cBoicTBa. TpUroHomeTpuyeckue pyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO.
BekTopsl v UX [IPOEKIIMK HA OCU KOOPJIMHAT, CIIOKEHHUE BEKTOPOB.

buonozusa: mexanndeckoe JABMKCHUE B KUBOUW mpupoze, nuddysus, ocmoc,
TEMJI000MEH >KMBBIX OPraHU3MOB, TEIIOBOE 3arpsA3HEHUE OKpYXKaloleH Cpemsl,
yTHIM3auusd OHWOOpPraHMYEeCKOTO TOIUIMBA I BBIPAOOTKM «TEIJIOBOM» H
ANEKTPOIHEPTHH, TOBEPXHOCTHOE HATSHKEHUE U KalWJUISIPHbIE SIBJIEHUS B IPUPOJE,
ANEKTPUYECKHUE SIBJICHUS B )KUBOW TPUPOE.

Xumuna: NUCKPETHOE CTPOEHHUE BEILECTBA, CTPOEHUE ATOMOB M MOJIEKYJ,
MOJIb BEIIECTBA, MOJIIpHas Macca, IOJIyYeHWEe HaHOMATEepPHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPJBIX TEJN, KUJKOCTEN U Ta30B, )KUJIKME KPUCTAIIIBI, dJEKTPUUYECKUE
CBOMCTBA METAJJIOB, MIEKTPOIUTHYECKAS TUCCOLMALMS, FalbBaHUKA, JIEKTPOHHAs
MHUKPOCKOIHS.

T'eozpagpua: B1axXxHOCTH BO3yXa, BETPBI, 0apOMETP, TEPMOMETP.

Texnonozusa: npeoOpa3oBaHUE BUKCHUN C UCIOJIB30BAHUECM MEXAHU3MOB,
Y4ET CYXOr0 H IKHUJIKOTO TPEHUS B TEXHUKE, CTaTHYECKHE KOHCTPYKIIMH
(KpOHILTENH, peméTyaTrble KOHCTPYKLHH), MCIOJIb30BAHUE 3aKOHOB COXPAHEHUS
MEXaHUKH B TEXHHUKE (TMPOCKOM, BOAOMET M JIPyrue), JBUraTeidb BHYTPEHHEIO
CropaHusi, maposas TypOuHa, OBITOBOM XOJOJAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTHU
MOJIyYEHHASI COBPEMEHHBIX MATEPHANOB, B TOM WYHCIE HAHOMAaTEpHalOB, H
HAHOTEXHOJIOTUH, JJICKTPOCTATHYECKAsl 3alllUTa, 3a3¢MJICHUEC DJICKTPOIPUOOPOB,
ra3opaspsaHble JIAMIIbI, OTYIPOBOAHUKOBEIE TPUOOPHI, TaTbBAHUKA.

11 KIIACC

Pasznen 4. JiaekTpoauHaMuKa.

Tema 4. Maznummnoe noJe.

B3auMoOIelCTBHE IOCTOSIHHBIX MAarHUTOB W IPOBOJHUKOB C  TOKOM.
MarnutHoe mone. BexkTop MarHWTHOM WHAYKUMM. [IpuHOMD Cynepno3uuuu
MAarHUTHBIX TTOJNEH. JIMHUU MarHUTHON MHIYKLKH.

MarHutHOE noJsic MPOBOJHUKA C TOKOM (IIPSAIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro BuTKa). OneIT Dpcrena.

Cuna Amrnepa, e€ HalpaBJICHUE U MOAYJIb.

Cuna JlopeHiia, €€ HapaBIECHUE U MOYJIb. [IBUKEHUE 3apsSKEHHON YACTHILBI
B OJTHOPOJIHOM MarHUTHOM noJie. PaGota cunel Jlopenria.

MarnauTtHoe nosne B Bemectse. DeppoMarHeTuku, rnapa- i JIHaMarHeTUKU.



TexHu4YecKne YCTpOﬁCTBa N TCXHOJOTHYCCKHC IIPOUCCChHI: IIPHMCHCHHC

MTOCTOSTHHBIX MarHUTOB, 3JIEKTPOMAarHUuTOB, TECTEP-MYJIbTUMETD,
ANEKTPOBUTATEID SIKOOU, YCKOPUTEIHN 3JIEMECHTAPHBIX YaCTHII.
Hemoncmpavyuu.

Kaptuna  7gWMHMM  MHOYKOMM ~ MArHATHOTO  TOJS  MOJIOCOBOTO U
TOIKOBOOOPA3HOTO TIOCTOSIHHBIX MarHUTOB.

KapTtuHa TMHUN MarHuTHOW MHJIYKLMH 110J1S1 JUIMHHOTO IIPSIMOIO IIPOBOJIHUKA
Y 3aMKHYTOTO KOJIBLIEBOTO MPOBOAHUKA, KATYILIKHA C TOKOM.

B3anmonencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuibl JIOpeHI1a HA HOHBI JJIEKTPOJIUTA.

Habnronenue nBukeHUs MydKa dJIEKTPOHOB B MATHUTHOM TTOJIE.

[MpuHIMn JEUCTBUA DIIEKTPOU3IMEPUTEIIBHOTO npudopa
MAarHUTOAJIEKTPUYECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padomasl, NPAKMUKYM.

HccnenqoBanue MarHUTHOTO MOJISI HOCTOSIHHBIX MAarHUTOB.

HccnenoBanmne CBOMCTB (heppOMarHETHKOB.

HccnenoBanue AEMCTBYS IOCTOSIHHOTO MarHUTa Ha paAMKY € TOKOM.

N3MmepeHne cuiibl AMIiepa.

N3ydenune 3aBUCUMOCTH CHIIBI AMIIEpA OT CUJIBI TOKA.

Onpenenenve MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUSI CUIIbl AMIIEpa.

Tema 5. Inekmpomaznumnan UHOYKYUA.

SlBneHne H3IEKTPOMArHUTHOM WHAYKIUHU. [loTOK BekTOpa MAarHUTHOM
uHayKknnd. OJC uHAyKOMH. 3aKOoH 3JIEKTPOMAarHuTHONW UHAykuuu Papajes.
Buxpesoe anmekrpuueckoe none. Toku Pyxo.

OJIC unaykuuu B MNPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
oJIe.

IIpaBuiio Jlenua.

NupyktuBHOCTh., KaTymka WHIYKTUBHOCTH B LIENM NOCTOSHHOTO TOKAa.
SBnenne camonHaykuun. 3/JC caMOMHIYKIIUY.

DHEPrusi MAarHUTHOTO TIOJIST KATYIIKH C TOKOM.

DIIEKTPOMAarHUTHOE MOJIE.

TexHudeckne yCTpOWCTBA U TEXHOJIOIMYECKUE ITPOUECCCHI: MHAYKIIMOHHAA
Me4Yb, COJICHOW/I, 3alUTa OT JIEKTPU3ALUHN TEJ NIPU ABMKECHUHA B MATrHUTHOM TOJIE
3eMIIn.

Hemoncmpayuu.

Habnronenue sBIEHUS DIEKTPOMAarHUTHON MHIYKITHH.

Uccnenoranne 3aBucumMoctd IJIC UHAYKIMM OT CKOPOCTH W3MEHEHMUS
MAarHMTHOTO MOTOKA.



IIpaBuno JleHna.

[TaygeHric MarauTa B aTIOMUHUCBOM (MEIHOM) TpyoOe.

SIBneHHE CAaMOUHAYKIIUH.

Hccnenopanne 3apucumoct J/[C caMOMHAYKIHA OT CKOPOCTH M3MEHEHUS
CHUJIbI TOKA B LICTIH.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomol, npaKMuKym.

UccnenoBanue siBIICHUS 3JIEKTPOMArHUTHON MHAYKIIMH.

Onpenenenre MHIYKIIMU BUXPEBOTO MAarHUTHOTO TOJISL.

UccnenoBanue siBJICHUS] CAMOUHTYKIIHH.

COopka MoJiesid 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pasznen 5. Kose6anus 1 BOJIHBI.

Tema 1. Mexanuueckue xKonebanus.

KonebarensrHas cuctema. CBoOOIHEBIE KOJIEOaHUS.

Iapmonuyeckue konedanus. Kunematuueckoe U JTUHAMUYECKOE OINUCAHUE.
DHEPreTUYeCcKoe ONMUCaHKe (3aKOH COXPAHEHUsS MEXaHWYECKOW sHepruu). BoiBon
TUHAMUYECKOTO OTMCAHUs TAPMOHUYECKHX KOJeOaHW M3 UX DHEPreTHIECKOro U
KMHEMATUYE€CKOTO OMUCAHMUS.

Ammutyna u ¢asza kojgcOanuil. CBs3b aMIUIMTYJbl KOJCOAHUH HMCXOAHOU
BCIIMYMHBI C aMIUIUTYIaMU KOJIeOaHUH €€ CKOPOCTH U YCKOPCHHUA.

Ilepnon m uacrtora komeOanuii. [lepmom mambIx CBOOOMHBIX KoOJeOaHWN
MaTeMaTHYecKoro MasTHuka. llepuon CcBOOOTHBIX KOJIeOAHMM TMPYKUHHOTO
MasITHUKA.

[lonsTHe 0 3aTyxarolux KojecOanusx. BeiHyKIeHHbIC KoneOanus. Pe3oHaHc.
Pe3onancHas kpuBasg. BiusHue 3aTyxaHuss Ha BHJ PE30OHAHCHOM KPHUBOM.
ABTOKOJIEOaHUSI.

Texuuyeckue yCTpOMCTBA U TEXHOJIOTHYECKHE MPOIECChl: METPOHOM, YaChI,
KauCJiu, MY3bIKQIbHBIC MHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuch kK0y1e0aTeIbHOTO ABUKEHHUS.

HaGnrogeHue He3aBUCUMOCTH MEPUOJIa MalbIX KoyueOaHUU Ipy3a Ha HUTH OT
AMILTATYIbI.

Hccnegoanne 3aTyXammmxX KOJICcOaHUN 1 3aBUCUMOCTH TICPHO/Ia CBOOOTHBIX
KOJICOAHMI OT COMPOTUBIICHUSI.

HccnenoBanue koneOaHWH TIpy3a Ha MAacCUBHOM TPYXUHE C LENbIO
dhopMUpoBaHUs MPEICTABICHUNA 00 HleaIbHOU MOJIENIU MPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUs YHEPTUH TIPH KOJICOaAHUAX TPy3a Ha TPy KUHE.

HccnenoBanue BbIHYKIECHHBIX KOJICOAHHIA.

Habmonerune pe3oHaHca.

Yuenuueckuit skcnepumenm, nabopamopnsie padomel, npaKmuKym.



N3mepenne mnepuoja CBOOOIHBIX KOJICOAHUM HUTSHOTO M IPYKHUHHOTO
MasITHUKOB.

N3yuenune 3aK0OHOB IBUKCHUA Tella B X0JI¢ KoeOaHUi Ha yIpyroM mojBece.

N3ydeHue ABUKEHHUS HUTSHOTO MasSiTHHKA.

ITpeoOpa3zoBaHue SHEPTUH B IPY>KUHHOM MAasiTHUKE.

Hccnenopanmne yObIBaHUS aMILTUTY/IbI 3aTyXaIOIIMX KOJICOAHH.

HccneioBanne BEIHYKACHHBIX KOJICOAHHIA.

Tema 2. InexkmpomazHummnsple Koj1eOanus.

Konebarenbublii KOHTYp. CBOOOJHBIE 3JEKTPOMAarHUTHBIE KoOJICOaHUS B
uaeanbHOM KosiebarteabHOM KoHType. Dopmyna Tomcona. CBsS3b aMILUIATYABI
3apsna KOHJEHCATOpa C aMIUIUTY/I0M CHITBI TOKA B KOJI€0aTeTLHOM KOHTYPE.

3aKOH COXpaHEHUsI SHEPTUHU B UACATBHOM KOJeOaTeIbHOM KOHTYPE.

3aryxaronme 3JIEKTPOMATHUTHBIE KoJieOaHus. Boinyx/1€HHBIE
AIEKTPOMATHUTHBIE KOJIEOAHUS.

IlepemeHHbI TOK. MOIIHOCTh MEPEMEHHOTO TOKa. AMIUIUTYJHOE U
JICHUCTBYIOIEE 3HAYCHUE CHJIBI TOKA W HANPsDKCHHS MPU PA3NUIHON (opme
3aBUCUMOCTH NIEPEMEHHOIO TOKA OT BPEMEHHU.

CuHycOMIANIBHBIA TIEPEMEHHBIN TOK. Pe3ucTtop, KOHAEHCATOp U KaTyllKa
WHJYKTHBHOCTH B LIENM CUHYCOMJAIBHOTO IMEPEMEHHOTO TOKAa. PE30HaHC TOKOB.
Pe3onanc HanpskeHUN.

Wneanvupiii  Tpanchopmarop. IlpousBonctBo, mepenadya u morpelrieHue
ANEKTPUYECKON SHEPTUH.

OKOJIOTUYECKUE PHUCKU TIpU TIPOU3BOJCTBE ANEKTpodHepruu. KymnsTypa
UCIIOIb30BaHUS 3IEKTPOIHEPTUH B ITOBCEITHEBHOM KU3HH.

TexHHYEeCKHE YCTPOMCTBA M TEXHOJOTMYECKHE NPOLECCHI: ANEKTPHUYECKUI
3BOHOK, T'€HEPATOP MEPEMEHHOTO TOKA, JMHUAN JIEKTPOIepe1ay.

JHemoncmpanuu.

CB0OOIHBIC PICKTPOMArHUTHBIC KOJICOaHNs.

3aBUCHMOCTB YaCTOTHI CBOOOIHBIX KOJIEOAHUH OT HHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcunimorpaMmbl 3JIEKTPOMArHUTHBIX KOJIEOaHUM.

['eHepaTop HE3aTYXAOMIUX ICKTPOMATrHUTHBIX KOJICOAHMIA.

Mojeib 3J1EKTPOMAarHuTHOIO T'€HEPaTopa.

BbIHYX/1€HHbIE CHHYCOUIAJIbHBIE KOJICOaHUS.

Pe3uctop, KaTymka WHAYKTUBHOCTH W KOHJIEHCATOP B IIEMH MEPEMEHHOIO
TOKA.

Pe3oHaHC mnOpu MOCIEAOBATEILHOM COEAMHEHUM PE3UCTOpAa, KAaTyLIKU
MHJIYKTUBHOCTH U KOHJIEHCATOPA.

VYcTpolCTBO M MPUHIUI IEUCTBUS TpaHCchopMaTopa.



Mopens THHUYU NEKTPOIIEPENAUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKmMuKym.

N3yuenue tpancpopmaropa.

Hccrmenopanne NMepeMEHHOTO TOKA 4epe3 MOCIEAOBATEIBHO COCIHHEHHBIE
KOHJIEHCATOp, KATYILLIKY W PE3UCTOP.

Hab6nrozeHue 351eKTpOMarHiTHOTO PE30HAaHCA.

Hccnenopanmne paboThl HICTOYHUKOB CBETA B IICITH TTEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 371eKmMpPOMACHUMHbBLE GOJIHbL.

MexaHnueckrue BOJIHBI, YCJIOBHUS HX pacrpocTpaHeHus. llomepeunsie u
MpOJOJbHbIE BOMHBL llepuon, CKOpOCTh pacnpoCTpaHEHUS W JJIMHA BOJHBIL
CBoiicTBa MEXaHWYECKMX BOJIH: OTPaXXE€HWE, TMpeJoMIICHHe, MHTep(pepeHius u
mudpakiys.

3Byk. CkopocTh 3ByKa. [’ poMKocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

[ITyMOBOE 3arpsi3HEHUE OKPYKAKOLIEN CPEIBI.

DNEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3IIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTalus BEKTOPOB B SJIEKTPOMATHUTHOU BOJIHE.

CBoiicTBAa  DJNEKTPOMArHUTHBIX  BOJH:  OTPAKEHHUE,  MPEIOMIICHUE,
noJIsipy3aIust, THTepPepeHIUs U Tudpakius.

[IIkana 37MEKTPOMArHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMATHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIBI paUOCBSI3U U TeNeBUAeHUS. Paqnonokanus.

DIIEKTPOMarHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbI.

TexHUYecKkre yCTpPOWCTBA M IPAKTHUYECKOE TIPUMEHEHUE: MY3bIKAJIBHBIC
MHCTPYMCHTHI, pajiap, paJuonpruéMHUK, TeJICBU30p, aHTcHHA, Tenedon, CBU-nieus,
yAbTPa3ByKOBas IMarHOCTUKA B TEXHUKE W MEJIUIIMHE.

Hemoncmpavyuu.

O06pazoBaHue ¥ paCIPOCTPAHCHHE IIONICPCUHBIX U IMPOJIOIBHBIX BOJIH.

Konebironieecst Te5o kKak HICTOYHUK 3BYKa.

3aBUCUMOCTb JUITUHBI BOJIHBI OT 4aCTOThI KOJIEOAHUH.

HaGnrogeHnue oTpaxkeHus: U IpesoMICHUS] MEXaHHUYECKUX BOJIH.

Habnronenue untepdepeHnu U Aupakiiid MEXaHUUECKUX BOJIH.

AKYCTUYECKHI PE30HAHC.

CaoiicTBa yJIbTpa3ByKa U €ro IPUMEHCHHUE.

HaOnroneHue CBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUTUTYJIOW U
4acTOTON KOJIeOaHHH.

UccnenoBanue CBOICTB 3JIEKTPOMArHUTHBIX BOJIH: OTpaKeHue,
MpeoMIICHUE, TOJIsIpu3anus, Tudpakius, nHTepdepeHIIns.

OO6napyxeHue nHGHPAKPACHOTO U YIbTPAPUOIETOBOTO U3ITYUCHHM.

Yuenuueckuit skcnepumenm, nabopamopnsie padomel, npaKmuKym.



N3ydeHune napaMeTpoB 3ByKOBOH BOJIHBI.

N3ydenune pacupocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpsAMOMMHENHOE PacIpOCTPAHEHUE CBETA B OJHOPOAHOU cpene. Jlyu cBera.
To4euHbIN UCTOYHHK CBETA.

Otpaxxkenue cBera. 3akoHBI oTpakeHus cBera. [loctpoenne n3oOpaxeHuil B
m10ckoM 3epkaie. Chepudeckue 3epKaa.

IIpenomnenue cBeTa. 3aKOHbI MPEJIOMIICHHSI CBeTa. AOCOIOTHBIN MOKa3aTelb
npenomieHuss. OTHOCUTENBHBIN MOKa3aTelb npenoMiieHus. [IoCTOSHCTBO 4acTOTHI
CBETA M COOTHOILIEHHE UIMH BOJIH IPHU NEPEXOIE MOHOXPOMATHYECKOIO CBETA
4yepes TpaHully pa3ielia AByX ONTHYECKUX CPe/l.

Xona mydeit B mpusme. Jlucnepcusi cBera. CoxHBIN cocTaB 0emoro cBera.
LiBer.

IlomHOe BHyTpeHHEe OTpakeHue. lIpelesIbHBI yron MOJHOT0 BHYTPEHHETO
OTPaKEHUS.

CobOuparormie ¥ pacceuBaroniue JUH3bL. ToHkas JuH3a. DokycHoe
pacCTOSIHUE W ONTHYECKash CHja TOHKOW JIMH3BL. 3aBUCHUMOCTH (POKYCHOTO
PACCTOSIHUSL TOHKOM chepruyecKol JIMH3BI OT €€ T€OMETPUU M OTHOCHUTEIBHOIO
MTOKA3aTEIsA IPEITOMIICHUSL.

@®opmyJsia TOHKOH JINH3BL. Y BEIMYEHUE, JaBAEMOE JINH30M.

Xona nyda, ONPOLICALIETO JMH3Y MOJ MPOWU3BOJIBHBIM YIJIOM K €€ TIaBHOU
ontuieckoi ocu. IlocTpoeHne wH300pakeHHM TOUYKM MW OTpe3ka MOpsIMol B
cOOUpAIOIIMX U PACCCUBAIONINX JTUH3aX U UX CHCTCMaX.

Ontuyeckue mpubopsl. Paspemaromas cnocoOHOCTh. ['1a3 Kak omTuueckas
cucTema.

IIpenensl MPUMEHUMOCTH T€OMETPUUECKOU OMTUKH.

BonnoBass ontuka. Wurepdepennus cBera. KorepeHTHbIC HCTOYHUKH.
YcaoBusi HaOMIOJICHUS MaKCUMyMOB H MHHHUMYMOB B HHTCPGCPCHIIMOHHON
KapTUHE OT JIBYX KOTEPEHTHBIX HCTOYHUKOB. [IpHMeprl KIlaCCMYECKUX
UHTEP(DEPEHITHOHHBIX CXEM.

JNudpaxkuus cBera. JudpakiuoHHas peum€rka. YcCJIOBHE HaOII0ICHUS
[JIaBHBIX ~MAKCUMYMOB IIpH NAJCHUM MOHOXPOMAaTHYECKOIO CBETa Ha
TU(GPAKIIMOHHYIO PCIIETKY.

[Monspusauus ceera.

TexHuueckue YCTpPOWCTBA M TEXHOJOIMYECKUE IPOLECChl: OYKH, JIYIA,
MEePUCKOM, (oToamnmapar, MUKPOCKOI, TPOSKIIMOHHBIM amnmapar, MPOCBETIICHHUE
ONTHKH, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEMIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccrnenoBaHue IPEIOMIICHUS CBETA.

Hab6nroeHue nojHOro BHYTPEHHETO OTpakeHUsl. Mojielh CBETOBOIA.

Hccnenopanne xoJa CBETOBBIX IMMYYKOB YEPE3 IJIOCKONAPAJLICIBHYIO
IJIACTUHY U TIPU3MY.

HccnenoBaHue CBOMCTB M300paKEHUIN B TMH3AX.

Mopenu MUKpockoIa, TeJIECKOoIa.

Hab6mronerue narepdepeHIry CBeTa.

HaGnrogeHue 11BETOB TOHKUX MJIEHOK.

Habnronenue nudpakiiuu ceera.

N3yuenue auppakiuoOHHON pEeETKH.

Habnroaenue nudpakinoHHOTO CIIEKTpA.

Habmronenune nucnepcuu cBeTa.

Ha6nrogeHue noasipusaiym cBera.

[TprmMmeHeHUEe MOASTPOUIOB /IS U3YUCHUS] MEXaHUUECKUX HATIPSAKEHUM.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomuol, nPpAKMUKYM.

N3mepeHue nokasaresis NpeioMIICHUS CTEKIIA.

HccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pacCTOSHHS OT BemiecTBa (Ha
MpUMEpPE KUJIKUX JTHH3).

N3mepenne GoKycHOTO pacCTOSIHUS paCCCUBAIOIIUX JIUH3.

ITony4yeHnue n300pakeHrsd B CHCTEME U3 IUIOCKOIO 3epKaia U JIMH3bIL.

ITony4yenue n300pakeHus B CHCTEME U3 JIBYX JIUH3.

KoHCTpyrnpoBaHU€E TEIECKOMUYECKUX CUCTEM.

Ha6nronenue nudpaxiiuy, THTEpPEPECHIIMY U MOISPU3AIUN CBETA.

N3ydeHne nonsipu3aliy CBETa, OTPAKEHHOTO OT MOBEPXHOCTH JTUAJICKTPHKA.

Nzyuenne nntep@epeHiini 1a3epHoro U3MydeHus Ha ABYX IIETsX.

Hab6nronenue nucnepeu.

Habmroperue u ucciaeqoBanue Iu(ppakIIMOHHOTO CIICKTPA.

N3mepenue JUIMHBI CBETOBOM BOJIHBI.

[lony4yeHue crexkTpa U3My4EHUs CBETOAMOAA MPHU MOMOIIN AU(PPaKIUOHHON
PELIETKH.

Paszges 6. OcHOBBI clielAJILHOM TEOPUU OTHOCUTEIbHOCTH.

I'pannnbl  NPUMEHHUMOCTH  KJIACCMYECKOM  MexaHuku.  lloctynarer
CIICLIUAJIBHOU TEOPUU OTHOCUTEILHOCTH.

[IpocTpancTBeHHO-BpeMeHHOW  uHTepBai. [IpeoOpaszoBanust  JlopeHna.
Ycaosue mnpuYUHHOCTH. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMeJIEHUE
BPEMEHU U COKPAIEHUE JJIUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKOI YaCTUIIbI.

CBsi3b MacChl C SHEPrUel U UMITYJIbCOM PEIATUBHUCTCKON YaCTHIIbl. DHEPTUs
MTOKOSI.



TexHuueckue yCTpOMCTBA M TEXHOJOTMUCCKUE THPOIECCHI: CITYTHUKOBBIC
MPUEMHUKY, YCKOPUTEIN 3aps>KCHHBIX YACTHII.

YyeHn4YecKuit IKCIIEPUMCHT, J1abopaToOpHbIe pabOThI, MPAKTUKYM.

Onpenenenve UMMOyJdbca U SHEPTrUM  PENSTUBUCTCKUX  YacTull (1O
¢doTorpapusiM TPEKOB 3aPAKEHHBIX YACTULl B MATHUTHOM MOJIE).

Paznen 7. KBantoBasi pusnka.

Tema 1. Kopnyckyaapuo-eonnoeoiu oyaiusm.

PaBHOBECHOE TEMIOBOE M3JIY4YEHUE (M3MydeHHE aOCOIOTHO YEPHOTO Tena).
3akoH cMeleHua Buna. I'unoresa [1nanka o kBaHTax.

DOoTOHBL. DHEPTUS U UMTTYJILC (POTOHA.

dorordpdext. Ombitel A. I'. CronetoBa. 3akonsl pororddexra. YpaBHeHHE
OiinmrenHa 1 pororddexra. «Kpacnas rpanumay gororddexra.

JlaBnenre cBeta (B 4YacTHOCTH, JIaBJI€HHWE CBeTa Ha abCONIOTHO
MOTJIOMIAIOIIYI0 U aOCOJIIOTHO OTpa)karollyro MOBEepxHOCTh). OmbiThl [1. H.
JleGenera.

BonnoBele cBolicTBa yactull. Bonnel ne bpound. /Inuna BonHbel ne bpoins u
pa3Mepbl 00JacTH JIOKaIM3alluu JBWXKYIeWcss dactumbl. KopmyckynspHo-
BOJIHOBOU JyanusMm. Judpakius 21eKTpOHOB HA KpUCTaIaX.

Crneuuduka uzmepeHuii B Mukpomupe. COOTHOLICHUS HEOMpeneaEéHHOCTEH
I'eitzendepra.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE NPOLECCHI: CIEKTPOMETP,
dboToreMeHT, (OTOAATUYMK, TYHHEIBHBI MHUKpPOCKOI, COJIHCUHas Oaraped,
CBCTOAMO/I.

Hemoncmpauuu.

®otorh(hexT Ha YCTAaHOBKE C IMHKOBOH MJIACTUHOM.

HccnenoBanme 3akoHOB BHEIIHETO GoTodddeKTa.

HcciiejioBanne  3aBUCUMOCTH  COILIPOTHBIICHUSI  IIOJIYIIPOBOJHUKOB  OT
OCBCLICHHOCTH.

CBeToanosn.

Conneunas Oarapes.

Yuenuueckuii sxkcnepumenm, nadbopamopmsie padomul, nPAKMUKYM.

UccnenoBanne dhorope3ucropa.

N3mepenne nmocrossaaom [li1anka Ha ocHoBe HccienoBanus hororddekra.

UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAMOI OT HATIPSIKEHUSI.

Tema 2. Qusuka amoma.

OnbITel MO HCCIENOBAHUIO CTpoeHUsa atoMma. [lmaHerapHas mMojenb aroma
Pesepdopna.

[Toctynatet bopa. M3nyuenne u mornomieHue GoTOHOB MpU MEPEXOAE aToMa
C OJIHOTO YPOBHSI DHEPTHU Ha JIPYTOH.



Buapl ciektpoB. CIEKTp ypOBHEN 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE U BEIHYXJIEHHOE U3ITy4eHUE CBeTa. Jlaszep.

TexHUYECKHE YCTPOHCTBA M TEXHOJIOTHYECKUE MPOIECCHI: CIEKTPAIbHBIN
aHau3 (CIeKTPOCKOIN), Jia3ep, KBAHTOBbIN KOMITbIOTED.

Hemoncmpavyuu.

Mopens onbiTa Pesepdopa.

HabmroneHue nuHeHYaThIX CIICKTPOB.

YCTpOMCTBO U AEHCTBUE CUETUMKA HOHU3UPYIOIINX YACTHLL.

Onpenenenre JIMHBI BOJHBI JJA3EPHOTO U3ITyUYEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padonmol, RPAKMUKYM.

Habnroaenue nuHeiyaToro CrexTpa.

UccnenoBanue cnekTpa paspekKeHHOr0 aTOMapHOIrO BOJOPOAA W U3MEPCHHUE
nocrosiHHoN Puyibepra.

Tema 3. Qusuka amomno20 A0pa U INEMEHMAPHBIX YACH UY,

Hyxnonnas moxens siapa [efizendepra—MBanenko. 3apsaa sapa. MaccoBoe
yucio sapa. M3oronsl.

PamnoaktuBHOCTE. Anb(a-pacman. DIEKTPOHHBIH W TO3WTPOHHBIA OeTa-
pacmaj. ['amMmMa-nu3nydeHue.

3aKOH pPaJHOAKTUBHOTO pacnaja. PaauoakTUBHBIE H30TONBI B MPHUPOJE.
CBoiicTBa MOHM3UPYIOLIETO HU3NTy4YeHUS. Brusinue paguoakTUBHOCTH HA KUBbBIC
oprann3mbl. EcrecTBennsbiil Gpon uznyuenus. Jfozumerpus.

OHeprus CBsA3M HYKJIOHOB B sifipe. SaepHbie cunbl. JlegekT Macchl spa.

Anepubie peakuuu. [enenue u cuntes saep. SAnepusie peaktopsl. [IpodaeMsr
VIPABIAEMOT0 TEPMOSIIEPHOTO CHHTE3a. JKOJOTHYECKHE aCIEKTHl Pa3BUTHUA
AIEPHON SHEPTETUKH.

MeTtoabl perucTpanuy U UCCAEA0BAHUS 3IEMEHTAPHBIX YACTHII.

OyHJaMEHTAIBHBIE B3aWMOJCUCTBUA. bapHOHBI, ME30HBI M JICITOHBI.
IIpencrasiienune o CrangaprHoit mojesnu. KBapk-riirooHHasi MOJIEIb aJPOHOB.

®usuka 3a npegenamu CTaHmapTHOM Monenu. TéMmHas mMarepuss U TEMHaA
SHEprus.

EnuncTBO pusnueckoit kapTUHBI MUpA.

TexHH4eCKne yCTPOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHL: JO3UMETP, KaMmepa
BuiibcoHa, SAEpHBIA  pCakToOp, TECPMOSACPHBIA peakTop, aromMHas OomoOa,
MarHUTHO-PE30OHAHCHAsi TOMOTpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnuie padonlt, PAKMUKYM.

HccnenoBanmne TpeKoB 4acTull (TI0 TOTOBBIM (hoTorpadusm).

HccnenoBanne paquoakTHBHOTO (POHA C MCMIOIB30BAHUEM JO3UMETPA.

N3yuenne nornomenns 0eTa-4acTHI] ATFOMUHUEM.

Pa3znen 8. JiieMeHTBI ACTPOHOMUH M ACTPOPUINKH.



Otansl pa3BUTHS acTpoHoMuU. [IpuknagHOe 1 MUPOBO33PEHYECKOE 3HAUCHHE
acTpoHoMUHU. [IpUMEHUMOCTh 3aKOHOB (U3UKH [JIs1 OOBSICHCHUS MPUPOIBI
KOCMUYECKUX OOBEKTOB.

Metonsl acTpOHOMHYECKHX HCcenoBaHui. (COBPEMEHHBIE ONTUYECKHE
TEJIECKOMbI, PaAUOTENECKOIbI, BHEATMOC(EpHAS ACTPOHOMHUS.

Bunx 3Bé3gHoro neba. CosBe3nusi, sSipKuc 3BE3ABI, IUIAHCTHI, WX BHJIUMOC
JBUYKCHHUE.

ComnHeuHas cucrtema.

Counne. CosHeuHas akTUBHOCTb. MicTounuk 3Heprun ConHLA U 3BE3N.

3BE3/IbI, X OCHOBHBIE XapAKTEPUCTUKH. JlMarpaMma «CNEKTPAJIbHBIN KJIacC —
CBETUMOCTb». 3BE3/bl TJIABHOW MOCIEI0BATENIHHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3] TJIABHOW NOCHEAOBATENBHOCTH. BHYTpEeHHeEe CTpoeHue
3BE371. COBpEMEHHBIC TPEJICTABICHNUS O MPOUCXOXKACHUH U HBoMoIMK COJHIA U
3BE3]1. ITaANbI )KU3HU 3BE3I.

Muineunsiit 1lyte — nHama I'anaktuka. [lonoxenme u aBuxenue CoisiHIA B
I'anaktuke. Tunel ranaktuk. Paguoranaktuku u kBasapsl. UEpHbIE OBIPHI B siApax
ranaKTUK.

Bcenennas. Pacummpenne Beenennoit. 3akon Xa66ma. Paz6eranue rajgakTHk.
Teopus bonsiioro B3peiBa. PEIMKTOBOE U3NydYEHHE.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus.

HaGnrogenust 3BE3qHOTO HebGa HEBOOPYKEHHBIM TJIA30M C HCIOJIb30BAaHUEM
KOMITBIOTEPHBIX NPUIOKCHUM NI ONpeeICHUS TOJI0KEHUA HEOCCHBIX 00BHEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBbIE co3Be3ausi (CeBepHOro MONylIapus U SIPKHe
3BE3BL.

HaGnroncnust B tesmeckon JIyHBI, IJIaHET, TYMaHHOCTEH H  3BE3HBIX
CKOIUIEHU.

PDu3nvecKui NPAKTHKYM.

Cnoco0bl uzmepenus: (pU3NYECKUX BEIUYUH C HCIIOIL30BAaHUEM aHATIOTOBBIX
U HUGPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTYMKOBBIX CUCTEM.
AOCOIOTHBIC ¥ OTHOCHUTECIIBHBIC MMOTPEITHOCTH U3MCPCHUHN (PU3UUCCKUX BCITUYHH.
OueHka rpaHull IOIPEIIHOCTEH.

IIpoBeneHHe  KOCBEHHBIX  M3MEPEHUM, WCCIEAOBAHWUN  3aBUCUMOCTEMN
¢u3MYeCKUX BETUYUH, NPOBEpKa MPEIOKEHHBIX THUNoTe3 (BBIOOP M3 padorT,
ONMCAHHBIX B  TEMAaTUYECKHX  pazAenax «YUYEHHUECKHM  IKCOEPUMEHT,
nabopaTopHbIE padOThI, TPAKTUKYM ).

O06o0marolee MOBTOPEHHE.



O0001IeHne U CHCTEMATU3allUsl COAEPKAHUS pa3desioB Kypca «MexaHukay,
«MonexkynspHas pu3HKa U TEPMOJAUHAMUKA», «DIEKTpoInHaMuKa», «Konebanus
U BOJHBD, «OCHOBBI CIICIMAIIBHOM TEOPUH OTHOCUTEIBHOCTH», «KBaHTOBas
¢busnKa», «JIEMEHTbl aCTPOHOMHUH U aCTPOPHU3UKH».

Ponp (Qu3uku W acTpOHOMHUU B 3KOHOMHYECKOM, TEXHOJOTHUYECKOH,
COLIMAJIBHON M 3THYECKOM cepax AEsITEIbHOCTH YEJIOBEKA, POJIb U MECTO (PU3UKU
W aCTPOHOMMH B COBPEMCHHOW HAy4YHOW KapTHUHE MHUPA, 3HAYCHHUE OIMCATEIILHOM,
CUCTEMATU3HPYIOLIEH,  OOBSICHUTEIBLHOM W NPOTHOCTUYECKOW  (PyHKUUU
¢du3nueckoit Teopuu, posib (PU3NUECKON Teopur B (POPMHUPOBAHMHU MPEICTABIEHUIN
0 (u3MUYECKOW KapTHHE MHUpPA, MECTO (PU3NUYECKON KapTHHBI MUpa B OOLIEM DAy
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOAE.

MesknpeaMeTHBIE CBSI3H.

N3yuenne «kypca ¢u3uku yrayonméHHoro ypoBHs B 11 kiacce
OCYHIIECTBJISIETCA € YUETOM COJIEPKATENBHBIX MEXNPEIMETHBIX CBSI3€H ¢ KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpadui U TEXHOIOTHH.

MesicnpeomemHnbie NOHAMUA, C6A3AHHbBIE C USYUEHUEM MEM 0008 HAYUHO20
no3nanuA: SIBICHWE, Hay4YHBIH (DakT, TWIOTE3a, (U3MYECKas BEIMYMHA, 3aKOH,
TeOopus, HAOJIOJCHUE, OHKCIECPUMEHT, MOJCIUPOBAHHE, MOJIENb, H3MEpPEHUE,
HOTPEIIHOCTH U3MEPEHUH, H3MEPUTENbHbIE PUOOPEL, U pOBas 1a00paTOPHsL.

Mamemamuka: penieHUE CHUCTEMBI YypaBHEHHH. TpUrOHOMETpUYECKHUE
(GyHKIIUU: CUHYC, KOCHHYC, TAHI€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHYECKOE
TOXIECTBO. BEKTOPBI M HX IMPOEKUUH HA OCH KOOPIMHAT, CIOKEHHE BEKTOPOB.
IIpousBogHble >rMeMeHTapHBIX (QyHKIMH. [Ipu3Haku 1OmOOUsT TPEYTOJILHHKOB,
OIlpe/ieiCHUE IUIOMAAH IIOCKUX (PUTYP B 00bEMA TEIL.

Buonozua: »nexktpuveckue SBICHUS B JKUBOH MNpHpoOAe, KoJjedaTeabHbIe
JIBIKEHUS B JKMBOM MPUPOJE, SKOJOTMYECKHE PHUCKU TMPHU TMPOU3BOJCTBE
JIEKTPO3HEPIHH,  DICKTPOMAarHUTHOE  3arpsA3HCHUE  OKPYXKAKOUIEH  Cpelsl,
YIIBTPa3ByKOBasl JHMArHOCTUKA B MEJMLMHE, OINTHYECKUE SIBJICHHS B KUBOU
NpUPOJIE.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKask CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl O0O0pa30BaHUS KPUCTALIMYECKON PEMETKH, CHEKTPaJbHBIN
aHaJIN3.

T'eocpagpua: wmarnutHble 10JEOCA 3€MJIM, 3aJ€KH MArHUTHBIX Py,
(dhoTochEMKA 3eMHOM OBEPXHOCTHU, cercmorpad.

Texnonocus: TNPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANIEKTpOABUraTeNb SIKOOM, TeHepaTop MEPEMEHHOTO TOKAa, WHAYKIMOHHAs Medb,
JUHUM 3JIEKTpoNnepenay, dJIEKTPOJABUIaTeb, pajgap, paIiuONpPUEMHUK, TEIEBU30D,
anTenHa, tenedon, CBYU-meus, ynpTpa3BykoBas [IUAarHOCTHKAa B TEXHHUKE,



HpOGKHHOHHLIﬁ alrrapar, BOJIOKOHHAA OIITHKA, COJIHCUHAA 6aTape;I, CIIYTHHUKOBLIC
HpI/IéMHI/IKI/I, AACPHaA SHCPICTUKA U 3KOJIOTHYCCKHC aCIICKTHI et Pa3BUTHA.






HHTEpEC K Pa3IuuHbBIM chepaM MpodecCHOHATBHON ACSITEIFHOCTH, B TOM
YUC/IC CBSA3aHHBIM C (U3UKOW U TEXHUKOW, yMEHHE COBEpIIaTh
OCO3HaHHBIH BRIOOp Oyaymiell mpodeccuu U peaTn30BhIBAaTh COOCTBEHHBIC
KU3HCHHBIC TIJIAHbI,

FOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHUIO B
obsiacTi (U3MKHA Ha IPOTSHKCHUM BCCH JKU3HHU.

IKOJOTHYECCKOIO0 BOCIIMTAHHUA:

c(hOPMHUPOBAHHOCTh SKOJOTHUECKOW KYJIbTYpPbl, OCO3HAHUE TI00aTBHOTO
XapaKTepa 3KOJOTMYECKHX MPOOIIeM;

IJIAHUPOBAHUE U OCYILECTBICHUE NEHUCTBUH B OKPYKAIOWICH Cpele Ha
OCHOBE 3HAaHUA LIENE€H YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA;

paclIMPEHUEe OMbITA NEITEIBHOCTH DKOJOIMYECKOM HAMPABICHHOCTH Ha
OCHOBE UMEIOLINXCS 3HAHUM TI0 (PU3HUKE.

HNEHHOCTN HAYYIHOI'O MO3HAHHSA:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOMICTO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NUECKON HAYKH;

OCO3HaHME IEHHOCTH HAy4YHOU AESTEIbHOCTH, FOTOBHOCTh B MpPOLECCE
HU3ydeHUs (PU3UKH OCYIISCTBIATH IPOCKTHYHD M HCCIICIOBATCIBbCKYIO
JeATCIIPHOCTh UHANUBUIYATIBHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJ/IbTATDI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE eiicTBUS
Bba3oBbie Jiornueckue AeicTBUA:

CaMOCTOSTCNIEHO  (OpPMYJIUPOBaTh M aKTyalHU3UpPOBAaTh IIpodOIIEeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENENATh TENH JeATeILHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU WX
JOCTHIKCHUS,

BBISBIIATH 3aKOHOMEPHOCTH W TIPOTUBOPEYHMS B pacCMaTPHUBACMBIX
(MBUYCCKUX SIBJICHUSX;

pa3pabaThiBaTh IJIAH PEIICHUS MPOOJICMBI ¢ YUETOM aHaIN3a UMCIOIIUXCS
MaTepHATBHBIX U HEMATEPHAILHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JEATEIHHOCTH, OIICHUBAaTh COOTBETCTBHUE
PE3YNHTATOB IICIISIM, OIICHUBATH PUCKH ITOCIICACTBUM ICSITCIBHOCTH;
KOOPIWHHUPOBATH W BBINOJHATH pPaboOTy B  YCIOBUAX PEATBHOTO,
BHPTYaJIBHOTO U KOMOWHHUPOBAHHOTO B3aMMO,ICHCTBHSI;

Pa3BUBATH KPEaTHUBHOE MBIIUICHUE TIPH PEIICHUH XU3HEHHBIX TIPOOJIEM.

ba3oBble nccaenoBareabCKkue TeCTBYA:

BJIaJIETh HAYYHOU TEPMHUHOJIOTHUEH, KIFOUYEBBIMH MOHITHSIMH U METOAAMHU
¢$uznuecKoil HayKu;



BJQJICTh  HaBbIKAMH  Y4COHO-UCCICNOBATEABCKOM U MPOCKTHOMN
NEATECIBHOCTY B 00JacTH (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSTECIIFHOMY TIOMCKY METOJIOB peIICHUsT 3a/ad  (U3HUCCKOTO
coJiepKaHus, IPUMEHCHUIO PA3TUIHBIX METOJIOB TTO3HAHWS,

BIQJIETh BUIAMH JCATEILHOCTH MO TMOJYYEHHI0O HOBOTO 3HAHUS, €ro
HUHTCPIPETALNU, TPCOOPA30BAHKUIO U IPUMCHCHUIO B PA3JIMYHBIX YUCOHBIX
CUTyalHsIX, B TOM YHCJIC IPH CO3JAaHHH y4COHBIX IPOCKTOB B 00JIACTH
busuku;

BBISIBIIATh TIPUYUHHO-CIICICTBEHHBIC CBS3M W aKTyaJIM3UPOBATh 3a]ady,
BBIJIBUTATh THUIOTE3y €€ pemieHds, HaXOAUTh apryMEHTHI IS
JI0Ka3aTeNIbCTBA CBOMX YTBEP)KIICHMH, 33/1aBaTh MapaMeTpbl U KPUTECPUHU
pELICHMS;

aHAIM3UPOBATh TOJYUYSHHBICE B XOJ€ pEIIeHHs 3a/Jaydl pe3yNbTaThl,
KPUTUYECKH OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3ZUPOBATH H3MECHEHHE B
HOBBIX YCIIOBHSIX;

CTaBUTh W (HOPMYIUPOBATH COOCTBEHHBIC 33Ja4d B 00pPa30BATEIBHOUN
NESATEILHOCTH, B TOM YHCIIC TIPH U3YICHUH (PU3HKH;

J1aBaTh OIICHKY HOBBIM CUTYallUSM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;
yMETh TEPCHOCUTh 3HAHUS 1O (HU3HKEC B MPAKTHYCCKYK OO0IaCTh
KU3HEICATCIHOCTH;

YMETh UHTETPUPOBATH 3HAHUS M3 PA3HBIX MIPEAMETHBIX 00IacTeH;
BBIIBUTATh HOBBIC UJICH, NIPEJIaraTh OpUTrHHATBHBIC TOAXOb! U PEIICHUS,
CTaBUTD MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE ATbTCPHATUBHBIC PEUICHUS.

Pa6ora ¢ undpopmanmueii:

BIIQ/IETh HABBIKAMHU MONydeHUs HH(OpMannu (U3UIECKOTO COACPKAHUS
U3 HCTOYHUKOB PAa3HbIX THIIOB, CAMOCTOSTEIIBHO OCYLIECTBISATH MOMCK,
aHaJIM3, CHCTEMATH3aLHUI0 M WHTEPIPETAlUI0 MHPOPMALMU Pa3IMYHbBIX
BUJIOB U (DOPM IIpE/ICTABIICHMUS;

OLIEHUBATh JOCTOBEPHOCTH HH(POPMALIHH;

UCIIOJIb30BaTh CpPEACTBa HH(POPMALMOHHBIX W KOMMYHHKALMOHHBIX
TEXHOJIOTMA B  PEIIeHHMM KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U
OpPraHM3alMOHHBIX 3a/1a4 C COOIIIOJICHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKH O€3011aCHOCTH, TUI'HMEHBI, PECypCOCOCPEIKCHNUsA, IIPABOBBIX U
ATUYECKHUX HOPM, HOpM MH(POPMALIMOHHOI 0€30MacHOCTH;

CO3/71aBaTh TEKCThI (PU3MUECKOTO COJIEpKaHUsI B PA3IMYHbIX (opMarTax C
y4€TOM Ha3HaYeHUs HH(OpPMALMKU M UENEBOH ayAUTOPHUH, BBIOUpas
ONTUMAaJbHYIO (DOPMY IpEICTaBICHUS U BU3yaIU3allHu.

KoMMyHHKaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIe JeCTBHUSA:



OCYIIECTBIIATh OOLICHHE Ha YypokKax (U3NKU U BO BHEYPOUHOU
NEeATCIIBHOCTH;

pacro3HaBaTh MPEANOCBUIKM KOH(MJIUKTHBIX CHUTyalllii W cMAr4aTh
KOH(DIJTUKTBIL;

Pa3BEPHYTO U JIOTMYHO U3JIaraTb CBOK TOYKY 3PEHHS C UCIOIL30BAHUEM
A3BIKOBBIX CPCICTB;

IOHUMAaThb M MCHOJIB30BAaThb  IIPEUMYLUECTBA  KOMAaHAHOM U
WHJUBUAYAIBHOU paboThI;

BBIOMPATh TEMATHUKY M METOAbl COBMECTHBIX JEUCTBUI C YUETOM OOILMX
UHTEPECOB U BO3ZMOKHOCTEH KaXKI0r0 WIeHa KOJIJICKTHBA;

IIPUHAMATh LEIM COBMECTHOM JEATEIBHOCTH, OPraHHU30BBIBATH WU
KOOPAUHUPOBATh [JEUCTBUSA MO €€ JOCTHXKEHHUIO: COCTAaBIATH IUIAH
JIEUCTBUMN, paclpeieiAiTh POJIM C YYETOM MHEHUN YYaCTHUKOB, 0OCYK/JaTh
pE3yNbTaThl COBMECTHOM PabOTHI;

OLIEHMBATh KayeCTBO CBOECIO BKJIAJa M Ka)XIOr0 y4aCTHMKA KOMaHIbI B
oOLIM pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

[peajaraTtb HOBBIE IIPOEKTbl, OLICHUBATHL HJAEU C MO3ULIMU HOBM3HBIL,
OPUTMHAJIBHOCTHU, MPAKTUYCCKON 3HAYUMOCTHY;

OCYILECTBJIATh IIO3UTUBHOE CTPATEIMUYCCKOE IIOBEICHHUEC B Pa3IUYHBIX
CUTyallusiX, TMpPOSABIATH  TBOPYECTBO W  BOOOpaxkeHue,  OBITH
MHHULMATHBHBIM.

PeryasiTuBHble yHUBepcaJIbHbIe yueOHbIe 1eiicTBUS
Camoopranusamnus:

CaMOCTOSITEJIbHO  OCYILECTBJIATH ITO3HABATEIBHYIO JEATCIBHOCTH B
obimactTh (U3UKK M aCTPOHOMHH, BBISBISATH MNPOOJIEMBI, CTABUTH U
dbopMyupoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITCJIBHO COCTABJIATH IJIAH PELICHUs PACYCTHBIX U KaYCCTBCHHBIX
3aj]1a4, IUIAH BBIIOJHEHUS [IPAKTHYECKOW PalbOTHI C y4ETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXXHOCTEH U MPEANIOYTEHUH;

NaBaTh OLICHKY HOBBIM CHUTYaLIUsIM;

pacuMpaTh paMKH ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
IIPEAIIOYTCHUH;

JicaTh OCO3HAHHBIM BBIOOp, apryMCHTHPOBATH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTB 34 PEILLICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

CocoOCTBOBATh (DOPMHUPOBAHUIO M MPOSABIEHUIO SPYIAUIMH B o0jacTu
(M3HKHM, TOCTOSHHO TOBBILIATH CBOM OOpPa30BATENbHBIA M KYyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTE/JIEKT:



JIaBaTh OLICHKY HOBBIM CHUTYAIUAM, BHOCUTh KOPPCKTUBHI B ACATCIBHOCTb,
OIICHUBATh COOTBECTCTBUEC PE3YIBTATOB LICIIAM;

BIAICTh HaBBIKAMHM TIO03HABAaTCIBHOM peduiekcun Kak OCO3HAHUSA
COBEPILIAEMBIX NEUCTBUH M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U
OCHOBaHUI;

HCIIOIB30BaTh MPUEMBI pedIIeKCHM IS OLICHKH CHUTyalud, BBIOOpa
BCPHOT'O PEIICHMUS;

YMETh OLICHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEMIEHHS MO MX
CHIDKCHHIO;

MPUHUMATE MOTHUBBI W ApPryMEHTHI JAPYTHMX MpU aHAIU3€ PE3YJbTaTOB
JIeSITEILHOCTH;

IIPUHUMATh Ce0s1, TOHUMasi CBOM HEJJOCTAaTKH M JIOCTOMHCTBA,;

MPUHUMATE MOTHUBBI W ApPryMEHTHI JPYTHMX MpUA aHATU3€ PE3YJIbTaTOB
JIeSITEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OUTHOKH.

B mpomecce A0CTMKEHWS JTHYHOCTHBIX PE3YJIBTATOB OCBOEHHWS MPOTPAMMBI TIO
¢bu3mKe I ypOBHA cpemHero oOmiero oOpa3oBaHHs Yy  OOydYarommxcs

COBCPILICHCTBYCTCSA HMOIIMOHANIBHBIN WUHTEIICKT, [IpeAnoIararonmi
c(hOpMHUPOBAHHOCTS:
e CAMOCO3HAHMS,  BKJIOYAIOIIEr0  CINOCOOHOCTH  IMOHMMATh  CBOE

AMOITMOHAIEHOE COCTOSHUE, BUACTh HANPABICHUS PA3BUTHS COOCTBEHHOMN
AMOITUOHAIILHOM cepbl, OBITh YBEPCHHBIM B ce0e;

CaMOpPETYJIMPOBAHUS, BKIIOUYAIONICTO CAMOKOHTPOJb, YMCHHUE IMPHUHUMATh
OTBETCTBEHHOCTh 3a CBOC IMOBEJCHUC, CIIOCOOHOCTH aMalTHPOBATHCSA K
YMOITMOHAIBHBIM W3MEHEHUSM W TPOSBIATh THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPCHHCH MOTHBAIIMH, BKIFOUAIONICH CTPEMIICHHE K JOCTUKCHUIO TICITH
U yCIieXy, ONTHMHU3M, HHUITUATHBHOCTh, YMCHHUE JICHCTBOBATh, HCXOIS U3
CBOMX BO3MOYKHOCTEH;

OMIIATUH, BKJIIOYAIOMEH  CIIOCOOHOCTh TIOHMMATh  AMOITHOHAIBHOE
COCTOSIHHE JPYTHMX, YYWUTHIBATH €r0 TMPH OCYIICCTBICHHUU OOIICHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTICPCKUBAHUIO;

COIMAIBHBIX ~ HaBBIKOB, BKJIIOYAIONIUX  CIIOCOOHOCTH  BBICTPAMBATH
OTHOIIEHUS C JPYTUMHU JIIOJABMH, 3a00THUTBHCSA, MPOSBIATH HHTEPEC U
paspeuiatb KOH(IUKTHI.

ITPEJIMETHBIE PE3YJIBTATDI



K xouy oOydenusi B I0 knacce mpenMETHBIC PE3ynbTaThl Ha YIIIYyOICHHOM
YPOBHE JTOJIKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYHAIONTUXCS YMCHUIA:

NOHUMAaTh PoJdb (GU3UKU B  JKOHOMHYCCKOH, TCXHOJOTHYECKOMH,
AKOJOTUYECKOH, COLMAIbHOW U ATHYECKOH cdepax IedaTeabHOCTH
YeJIOBEKa, POJib U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTUHE MUPA,
3HAYCHHE OIKMCATCILHON, CHCTEMATH3UPYIOIICH, OOBICHUTCIBHON H
IPOTHOCTUYCCKON  (yHKIUHA  (GU3HMYCCKOH TEOPUH —  MCXAHUKH,
MOJIEKYJISIpHON (PU3UMKU U TEPMOJUHAMUKH, POJL (HU3NUYECKON TEOpUHU B
($hopMHUpPOBAHNH MPEACTABICHUHN O (PU3NUECKON KapTUHE MUPA;

pazivyarth YCIOBUS TMPUMEHUMOCTH MoOJeNed (QU3MUecKux Tel U
IIPOIIECCOB  (SBJICHUI): HWHEpPLMAIbHAsA CHCTEeMa OTCYETa, aOCOIIOTHO
TBEPJIOE TENO, MaTepualibHas TOYKA, PABHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE majeHue, abcoNTHO yrhpyras jaedopmaiius, abCOTHOTHO
yOpyroe 1 abCoIOTHO HEYNIPYTO€ CTONKHOBEHHS, MOJIENH ra3a, KUJIKOCTH
U TBEPAOTO (KPUCTAIIMYECKOT0) Tena, UACATbHbIN ra3, TOUCUHbIN 3apsi,
OTHOPOZHOE 3JIEKTPHUYECKOE ITOJIE;

paznuyaTh ycioBus (TpaHUIBI, 0O0ACTH) MPUMEHUMOCTH (PU3HUECKHUX
3aKOHOB, TTOHMMAaTh BCECOOIIMI XapakTep (yHIaMCHTAJIbHBIX 3aKOHOB U
OTPaHUYCHHOCTH HCII0JIb30BAHUS YaCTHBIX 3aKOHOB;

aHamM3UpoOBaTh U OOBACHATH MEXAHWYECKHE MPOLECChl U  ABICHUS,
UCIIONb3YSI OCHOBHBIE MOJIOKEHHNS U 3aKOHBl MEXAHUKHU (OTHOCUTEIBLHOCTD
MCXaHUYECKOTO ABMKCHUSA, (OPMYIbl KHHEMATUKH PAaBHOYCKOPEHHOTO
JBUKCHUSA, TIpeoOpazoBanusa [ammies uisi CKOpPOCTH M IIEpEMCICHUA,
3akoHbl HpIOTOHa, TIpUHIMIO OTHOCUTENBbHOCTH [anunes, 3aKoH
BCEMHUPHOTO TIATOTEHUSI, 3aKOHBI COXPAaHEHUS] UMITYIbCa U MEXaHUYECKOM
SHEPTHUH, CBSI3b PAOOTHI CHIIBI C U3MEHEHHUEM MEXaHWYECKOU IHEPTHH,
yCIIOBUSL paBHOBECHUSI TBEPIOro Tejla), MPU OSTOM HCIOJIb30BAThH
MaTeMaTUYECKOE BBIPAXKCHUE 3aKOHOB, YKa3bIBaTh yCJI0BUS
MPUMEHUMOCTH (PU3NUECKUX 3aKOHOB: MpeoOpa3zoBanuil ["anunes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHUS MMITyJIbCa U
MEXAHWYECKON SHEPTUH, 3aKOHA BCEMUPHOTO TATOTCHUS,

aHAIM3UPOBATh U OOBSCHATH TCILIOBBIC IPOICCCHI W SBJICHUS, UCIIONIB3YS
ocaoBablc monoxkeHuss MKT wu 3akoHsl MoisekynsipHOW (pu3uku U
TEPMOJAMHAMHUKNA (CBSI3b JAAaBIEHUS HJEAIBHOTO Tra3za CcoO CpeaHen
KUHETUYECKOM DHEPIUEH TEIUIOBOTO JIBUKEHUS W KOHIIEHTPALUEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO CPEJHEH KUHETUYECKOM
SHEpPruel TEIIOBOTO ABUKCHUS €ro YacTHll, CBS3b JIABJICHUS UJEATBbHOIO
raza ¢ KOHUEHTpAlUMEeX MOJEKYJl M €ro TeMIEepaTypod, ypaBHEHUE
MenneneeBa—KmaneipoHa, TEpBBI 3aKOH TEPMOJWHAMHUKH, 3aKOH



COXpaHCHHS SHEPrHU B TCIUIOBBIX MpoOlleccax), IMPH STOM HCIOIb30BaTh
MaTeMaTHICCKOE BBIPOKCHUC 3aKOHOB, yKa3bIBaTh YCIIOBUS
MPUMEHHUMOCTH ypaBHeHUS MeHeneeBa—Karneipona;

aHaJIM3UPOBaTL U OOBACHATH SJIEKTPUUECKUE SIBJICHUS, WCIOIb3Ys
OCHOBHBIE TIOJIOKE€HHSI W 3aKOHBI AJIEKTPOJAVMHAMUKHU (3aKOH COXpPaHEHUS
3JICKTPUYIECKOTO 3apsja, 3aKOH Kyiiona, IIOTCHIIMAJIBHOCTD
3JICKTPOCTATUYECKOTO TOJIsI, NPUHUMII CYICPIIO3UIUUA DJICKTPUUCCKUX
nmoniel, mpu 3TOM yKa3blBasi yCJIOBHS NMpUMEHMMOCTH 3akoHa KyloHa, a
TaKXK€ MPaKTUUYECKU BaXKHbIC COOTHOILICHUS: 3aKOHbI Oma s y4dacTka
LEeNd U I 3aMKHYTOM JJIEKTPUYECKOM Lenu, 3akoH J[xoyns—Jlenua,
npasuia Kupxroda, 3akonst Qapases Ju1st 3IEKTPOIn3a);

ONKCHIBATh (PUBNYECKHUE TPOIECCHI W SBICHUSA, HCIOJIB3YS BEJIMYWHBI:
MepEeMEIIIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TeJla U CUCTEMBI TEN, CUIIa,
MOMEHT CWIbI, JaBJCHUE, MOTEHIUANbHAS DJHEPTUsl, KHWHETHUECKas
SHEPTHSI, MEXaHWYECKas SHEPrus, padoTa CHIIbI, IIEHTPOCTPEMHTEIHHOE
YCKOpPEHHE, Cujia TSKECTH, CHJIA YIPYTOCTH, CHJIA TPEHHS, MOIIHOCTb,
SHEPTHS B3aMMOJICUCTBUS Tena ¢ 3eMnéil BOMM3M €€ TOBEPXHOCTH,
SHEprusi ymopyroit aedopMalMM MOPYKHHBI, KOJHWYECTBO TEILIOTHI,
aOCoJIIOTHAs TeMIlepaTypa Tela, paboTa B TCPMOJHHAMHUKE, BHYTPCHHSIA
3HEpPrusi MACaNbHOTO OJHOATOMHOIO Tas3a, padoTa uAcalbHOTO rasa,
OTHOCUTEINIbHAA BIAXHOCTH BoO3ayxa, KIIJ waeanmbHOrOo TEMMIOBOrO
JBUTATENIS;, ANCKTPUICCKOE ITI0JIC, HAIPSAKEHHOCTD 3JICKTPUUCCKOTO ITOJIs,
HalpsHDKEHHOCTH TOJIE TOYCUHOTO 3apsfa WM 3apshKCHHOTO Iapa B
BAaKyyMC H B JHAJICKTPUKE, ITOTCHIHAT HSJICKTPOCTATHYCCKOIrO IOJIf,
pa3HOCTh  MOTEHIMAJIOB,  BJEKTPOJBIKYIIAs  CHJa, CHla  TOKa,
HaNpsHKeHUE, MOUIHOCThL TOKa, JJEKTpUueckas €EMKOCTh IIJIOCKOIo
KOHJICHCATOpa, COMPOTHUBIICHUE y4acTKa LENH C II0CJIECIOBATEIIbHBIM U
11apaJuICIIbHBIM COCIMHEHUEM PE3UCTOPOB, IHEPTUS DJICKTPUUECKOTO 110JIs
KOHJEHCATOPA;

OOBACHATHL  OCOOEHHOCTH  MPOTEKaHUS  (PUBNYECKUX  SIBICHHI:
MEXaHUUECKOE JBUKEHHE, TEIUIOBOE JBMKEHHE YacTHUI] BEUIECTBA,
TCIIOBOC PABHOBECHEC, OPOYHOBCKOC JBIKCHUC, UG Y3Hs, UCIIApCHHE,
KUIICHUE Y KOHJICHCALIMS, [IJIABJICHUE U KPUCTAIUIU3ALMS, HAIIPABICHHOCTh
TeIJIoNepeaaym, AEKTPU3aLUs TeJl, IKBUMOTCHIIHATLHOCTh MOBEPXHOCTH
3apsKEHHOTO MTPOBOIHHUKA,

MIPOBOJIUTH HCCIICIOBAHNE 3aBUCUMOCTH OJHOM (PM3UYECKOW BETUYHHBI OT
APYrol €  HCHOJB30BAHHEM  MOPSAMBIX  W3MEPEHHH, IIpU  3TOM
KOHCTPYHPOBaTh YCTAaHOBKY, (PUKCUpPOBATH pe3yJbTaThl MOTYyUYECHHOU
3aBUCHUMOCTH (DU3UUYECKUX BEJIUYMH B BUJE TpadukoB ¢ Yy4€ToM



a0COIOTHBIX IOTPEIIHOCTEH U3MEPEHHM, JIeJIaTh BEIBOJBI 110 PE3yIbTaTaM
UCCIICIOBAHMUS;

POBOJUTH KOCBCHHBIC M3MEPCHHUS (U3MYCCKUX BEIUYUH, MPU STOM
BBIOMPATh ONTHUMAIBHBIA METOJ M3MEPEHHUsS, OLICHUBATh a0CONIOTHBIC W
OTHOCHUTEIbHBIC MOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPECHMUH;
IIPOBOJIUTH OIIBITHI IO IPOBEPKE MPEIOKCHHON THIOTE3bI: UIAHUPOBATh
AKCIICPUMECHT, COOMPATh IKCICPUMCHTAIIBHYIO YCTAHOBKY, aHATM3UPOBAThH
MOJIYYCHHBIC PE3yJIbTaThl W JIEJaTh BBIBOJA O CTaTyce MPEII0KEHHON
THUTIOTE3bI,

cobJiroaaTh MpaBuiia 0€30MacHOTO Tpy/a MpU MPOBEICHUN HUCCIEAOBAHUINA
B pamMKax y4eOHOro OKCIIEpUMEHTa, TIpaKTUKymMa U  y4eOHO-
HCCTIEOBATENECKOM M TPOEKTHOM MEATEIbHOCTH C HCIOJb30BAaHUEM
U3MEPUTEINILHBIX YCTPOUCTB U 1a00OPAaTOPHOTO 0O0OPYIOBAHUS;

peuiaTh Ppacy€THBIE 3374l C SBHO 3aJaHHOM M HEABHO 3aJIAHHOU
(PM3UIECKOM MOJAENBIO: HA OCHOBAaHWM aHAW3a YCIOBHUA OOOCHOBBIBATH
BBIOOP (U3MYECKOM MOJCIH, OTBEYalomeH TpeOOBaHHMAM 3adavH,
MPUMEHATH  (POPMYJNIBI, 3aKOHBI, 3aKOHOMEPHOCTH H  IOCTYJATHI
(¢U3MYECKUX TCOpU MPU HCIOJb30BAHUHM MAaTECMATUYECKHUX METOJIOB
pelIeHUs 3a/1a4, MPOBOJIUTH PacyEThl HA OCHOBAHUM UMCIOIIUXCS TAHHBIX,
aHAJM3UPOBATh PE3yJIbTaThl W KOPPEKTHUPOBATH METOABI PEIICHUS C
YIETOM MTOTYUSHHBIX PE3YJIHTATOB;

perniaTh KadecTBCHHBIC 3a7auM, TpeOyrolllhue MNPUMCHCHUSA 3HaHUN U3
Pa3HBIX pa3/eioB Kypca GU3UKH, & TaK)KE HHTCTPAIlMU 3HAHUN U3 APYTHUX
IIPEIMETOB ECTCCTBCHHO-HAYYHOTO IIMKJIA: BBICTPAUBATh JIOTHUYECKYIO
IIETIOYKY PACCyKICHUM ¢ OMOPOH HA M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U pU3UYECKUE SBICHMUS;

HCIIOJIb30BATh TCOPCTUYCCKUC 3HAHUSA JUIsl OOBSICHCHHUS OCHOBHBIX
HPUHIUIIOB PabOTHl M3MECPUTCIBHBIX MPUOOPOB, TCXHUICCKUX YCTPOMCTB
U TEXHOJOTHUYECKUX TIPOIIECCOB;

MPUBOJNTH TPUMEPHl BKJIaJa POCCHUCKUX U 3apyOeIKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBACHEHHE MPOLECCOB OKPYKAIOIIETO
MHPA, B Pa3BUTUC TCXHUKU U TCXHOJIOTHI;

aHAJIM3WPOBATH U OLICHWBATH MOCIJIC/ICTBUSI OBITOBOM W IIPOU3BOICTBCHHOMN
NEATETLHOCTA YeJIOBEeKa, CBA3aHHOW C (U3UUYECKHUMH TMPOIECCaMU, C
MO3UIIHIA YKOJIOTUYECKON 0€30MacHOCTH, MPE/ICTABIICHUH O PallHOHATEHOM
MPUPOOTIOIB30BAHAM, a TAKXKE PasyMHOM HCIOIb30BAHUH JTOCTHKEHUI
HAYKA W TEXHOJNOTUWA JUIsl MNalbHEUIErOo pPa3BUTHS YEIOBEYECKOTO
00111eCTBa;



IIPUMEHATH pa3iHyHbIe CIOCOOBI paboThHl ¢ MHpopmanuen (Gu3ndeckoro
COJIEpP)KaHUsl C HCIIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHM, MPU 3TOM HCIOJIb30BaTh COBPEMEHHBIC HH(pOPMAI[MOHHBIC
TEXHOJIOTUM JUIsl TMOMCKA, NEpepadOTKM W MNPEabSBICHUS Y4eOHOU U
Hay4YHO-NOMYJSPHOM MH(OPMALUHU, CTPYKTYPUPOBAHUS U HHTEPIPETALIMI
MH(pOpPMallMK, IIOJyYEHHOM M3 PpaA3JIMYHBIX HCTOYHHKOB, KPUTHYECKU
aHAIM3UPOBATh  MOJy4acMyr0  HMHQOpPMAIMO W  OLCHHWBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIUXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UCTOYHHUKA MHPOPMALIHH;

MPOSIBIATH OpraHU3alMOHHBIE 17} MO3HABATENIbHbIE yMEHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETeHHsT HOBBIX 3HAHMW B Mpolecce
BBITIOJTHEHUSI MPOEKTHBIX M Y4€OHO-UCCIEN0BATENBCKUX PadoT;

paboTaTh B TpPyNIE€ C MCIOJHEHHUEM pPa3IUYHBIX COLHUAIBHBIX POJIEH,
MJIaHUPOBATH PabOTy TPYMIbI, PAIIMOHATIBHO PACPENENATh 1€ITeIbHOCTh
B HECTAHJAPTHBIX CUTYaLMSIX, aJ€KBAaTHO OLEHUBATH BKJAJ Ka)XJ0ro W3
YYaCTHUKOB I'PYMIbI B PELICHUE pACCMATPHUBAaEMOM MPOOIEMBI;

MPOSBIATH MOTUBALIMIO K Oyaymied nmpodecCruoHaNIbHOM AesITeNbHOCTH 1O
CHEIUAIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOPUIIS.

K xonmy oOyuenus B 11 knacce mpenMeTHbIE pe3ynbTaThl Ha YIIIyOJEHHOM
YPOBHE JIOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIONTUXCS YMCHUIA:

NOHUMAaTh poJb (GU3UKK B  OKOHOMUYECCKOH, TEXHOJIOTHYECKOM,
COIIMAJIBHON M 3TUYCCKOU cepax NeATCIFHOCTH YelOBEKa, POJIb U MECTO
(GU3UKM B COBPEMEHHOW HAy4YHOW KapTHHE MHUpa, POJIb ACTPOHOMHUH B
MPAKTUYECKONH  ACSATENBHOCTH 4YeJIOBeKa M JalbHEHIleM HaydHO-
TCXHUYCCKOM Pa3BUTUH, 3HAUCHHUE OMUCATEIILHON, CUCTEMATU3UPYIOIICH,
OOBSCHUTCIFHON W MPOTHOCTUYCCKONW (YHKIMKA (PU3UUCCKONH TCOpPHH —
ANEKTPOAUHAMUKH, CICHANTBHON TEOPUM OTHOCUTEIBHOCTH, KBAHTOBOM
¢bu3uky, posb PU3NYECKOH Teopud B (HOPMHUPOBAHUM MPEACTABICHUH O
($u3nUecKol KapTUHE MUpPA, MECTO (PU3UYECKON KapTUHBI MUpPA B OOLIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IIPEACTABICHUN O IIPUPO/IC;
paznuyaTh YCJIOBHS TPUMCHUMOCTH MOJCICH (DH3WYCCKUX Tl U
MPOLIECCOB  (SIBJIEHMIT): OJHOPOJHOE OJIIEKTPHUECKOE M  OJHOPOJHOE
MAarHuTHOE TOJsI, TAPMOHUYECKUE KOIeOaHus, MaTeMaTHYECKUM MasiTHUK,
WJICATbHBIA NPYXUHHBIA MAasSTHUK, TQPMOHUYECKHUE BOJIHBI, HJI€ATbHBIN
KOJieOaTeIbHBIN KOHTYD, TOHKAs JIMH3a, MOJEJIECH aTOMa, aTOMHOTO s/ipa U
KBaHTOBOM MOJICIIM CBETA,

pazinyuath YCJIOBUS (TpaHUIlbl, OOJACTH) NPUMEHUMOCTH (HUBUUYECKUX
3aKOHOB, MOHUMATh BCEOONUH XapakTep (yHIaMEHTaNIbHBIX 3aKOHOB U
OTPAaHUYECHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJIU3UPOBATh U OOBICHATH DJICKTPOMArHUTHBIC NPOIECCH U SBJICHUS,
UCIIONB3Ysd OCHOBHBIE IIOJIOKEHHS U 3aKOHBI DJIIEKTPOJMHAMHUKH U
CICIUAIBPHOM  TCOPUU  OTHOCUTEIBHOCTH  (3aKOH  COXPaHCHUS
ANEKTPUYECKOTO  3apana, cwia Awmmnepa, cuna JlopeHua, 3akoH
3NEKTPOMArHATHOW  wHAyKOuM, npaswino  Jlenma, cBs3p  OJIC
CAMOMHJIYKIIMM B D3JIEMEHTE JJIEKTPUUYECKOM LENU CO CKOPOCTHIO
U3MEHEHUSI  CWJIbI  TOKa,  IIOCTYJIaTbl  CIECIUAJBbHOH  TEOpHUHU
OTHOCHUTENBHOCTH DUHIIITEIHA);

aHaJIM3UPOBATh U OOBACHATHh KBAHTOBBIE MPOIIECCHI U SIBJICHUSI, UCITOIb3YS
MOJIOKEHUST ~ KBAaHTOBOM  (u3uku  (ypaBHeHME  OWHIITEHHa  AJA
¢dotoaddexra, mnepBeld W BTOPOM TOCTynaThl bopa, mpuHIMI
COOTHOIIICHUS HeomnpeaenéHnocTeld ['eizenOepra, 3aKOHBI COXPAHEHUS
3apsi/IOBOTO U MAacCOBOTO YUCENT M DHEPTHU B SIJICPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacrajia);

ONKCHIBATh (PUBUUECKHUE TPOLECChl W SBICHWSA, HWCIONB3YS BEIMYUHBEIL:
HaNpsKEHHOCTh 3JIEKTPUUYECKOTO TOJISI, MOTEHIMAN 3JIEKTPOCTATHYECKOTO
Mojisl, Pa3HOCTh MOTEHLMAIOB, JNEKTPOABUAKYILAS CHJIA, HHIYKIHS
MAarHuTHOTO IIOJSl, MAarHUTHBIM IIOTOK, cuia AMIeEpa, WHIYKTHBHOCTb,
ANEKTPOABUKYIIAS CHUJAa CAMOMHIYKIIMH, B3HEPTrUsS MAarHUTHOTO IIOJIA
MNPOBOAHUKA C TOKOM, PEJISITUBUCTCKUA MMMYIbC, IOJHAS HSHEPrus,
SHEPTHUS TIOKOS CBOOOJHOW YAaCTHIIBI, DHEPTUS W MMIYJILC (OTOHA,
MacCOBO€ YUCIIO U 3apsl sipa, SHEPTUS CBS3U Apa;

OOBACHATH  OCOOCHHOCTM  MNPOTEKaHUS  (PU3UUCCKUX  SIBICHUI:
ANEKTPOMATHUTHAS UHIYKIIHSI, CAMOUHIYKIIHS, PE30HAHC, HHTEPHEPCHITUS
BOJH, Audpakius, JUCIEpPCHUS, TMOJHOE BHYTPEHHEE OTPaKEHHUE,
dotoanextpudecknii dpdext (dbortodrddexr), ampda- u Oera-pacmanbl
a5ep, raMMa-u3JIydeHHUE siep, (PU3NUCCKUE MPUHIUIBI CIICKTPAIBHOTO
aHann3a u padOoThI Ja3epa;

ONpeNeisiTh HaMpaBieHUE HHAYKIMU MArHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CWAJIbI AMniepa 1 cuiibl JIopeHia;

CTPOUTH U300paKEeHHE, CO3/IaBAEMOE TJIOCKUM 3€PKalioM, TOHKOM JTUH30M,
U PACCUYUTHIBATH €I'0 XapaKTCPUCTUKHU;

IIPUMECHSTh OCHOBOIIOJATalolINe aCTPOHOMHYECKUE [IOHSTHSA, TEOPUU H
3aKOHbI IS aHaiu3a W  OOBACHEHUS (PU3NUYECKUX IPOLECCOB,
NPOUCXOJAIIMX B 3BE3/AX, B 3BE3JHBIX CUCTEMAX, B MEKIAJAKTUYECKON
cpene; ABMKSHHSI HEOSCHBIX TeJI, PBOIIONMH 3BE3M 1 BeenenHoii;
MPOBOJUTH HMCCICIOBAHWE 3aBHCHMOCTEH (U3MUYECKMX BEIUYHH C
UCIONB30BAHUEM MPSIMbIX M3MEPEHHM, MpH 3TOM KOHCTPYHUPOBATH
YCTAHOBKY, (PUKCUpOBATh pPE3yNbTaThl MOJYYEHHOH  3aBHCUMOCTU



¢u3MYeCKUX BEIUYMH B BHUAC TIpapukoB ¢ Y4ETOM aOCONIOTHBIX
MOTPEIIHOCTEH  W3MEpPCHMi, JelaThb  BBIBOABL 10  pe3yibTaTam
UCCIICIOBAHMUS;

MPOBOAUTL KOCBEHHBIC M3MEpPEHUs] (DU3NYECKUX BEIUYMH, MPHU 3TOM
BBIOWpaTh ONTUMAJLHBIA METOJ HM3MEPEHHUs, OLICHUBATh A0OCOJIOTHBLIE U
OTHOCHTEJIbHBIC TIOTPEITHOCTH MPSIMBIX M KOCBEHHBIX H3MCPCHHUI;
IPOBOJUTH OIIBITHI IO IPOBEPKE MPEIOKCHHON THIOTE3bI: IUIAHUPOBATH
AKCIEPUMEHT, COOUPATh SKCIEPUMEHTAJIBHYI) YCTAaHOBKY, aHAJIM3UPOBATh
MOJYYEHHbIC PEe3yJbTaThl M JENIaTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUTIOTERB;

ONMUCHIBATH METO/IbI MOJYYEHHUSI HAYYHbBIX ACTPOHOMHYECKUX 3HAHUM;
coOmro1aTh TpaBuia 0€30MacHOro TPyna MPU MPOBEICHUH WCCIIETOBAHHIMI
B paMKax Y4eOHOro DJKCIEpUMEHTa, TNpakTUKyMa U  y4yeOHO-
HCCJIE/IOBATENILCKOM UM MPOEKTHOM JEATENBHOCTA C HCIIOJIb30BAHUEM
HU3MEPUTEILHBIX YCTPOUCTB U JaOOPaATOPHOTO 000PYIOBAHUS;

peliaTh pacy€THBIE 3aJa4l C SBHO 3aJaHHOM W HESBHO 3aJlaHHOU
(M3UYECKOM MOJENBI0; Ha OCHOBAHWHM aHAIW3a YCIOBHUA BBIOUPATHh
¢u3nYecKue MOJICIH, OTBCUAIOIIUME TpPeOOBAHUSM 3a/aud, IPHUMCHSITh
(opMyJIBl, 3aKOHBI, 3aKOHOMEPHOCTH M IOCTYJAThl (PU3MUCCKUX TCOPUH
Npyd  UCHOJb30BAHMM MATEMATHUYECKHMX METOAOB pelIeHHS  3ajady,
MPOBOAUTH PacUy€Thl HA OCHOBAHUM UMEIONIUXCSl JAHHBIX, aHAITU3UPOBAThH
PE3yNbTaThl U KOPPEKTUPOBATH METO/BI PEIICHUS C YUYETOM MONTYUYEHHBIX
PE3yNbTATOB;

peniaTh KadecTBCHHBIC 3ajauM, TpeOyrolllue MNPUMCHCHUSA 3HaHUN U3
Pa3HBIX pa3fenoB Kypca (U3HNKH, a TAK)KE HHTETPAIIUU 3HAHUN U3 APYTHX
MPEIMETOB €CTECTBEHHO-HAYYHOTO I1IMKJIA: BBLICTPauBaTh JIOTHYECKYIO
LEIIOYKY PACCYKICHUIN C OIIOPON HA U3YUECHHBIE 3aKOHbI, 3aKOHOMEPHOCTH
1 (HDU3UYCCKUC SBIICHUS,

UCIIONB30BATh TEOPETUUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHIUIOB PabOThl U3MEPUTENbHBIX MPUOOPOB, TEXHUUYECKUX YCTPOICTB
U TEXHOJIOTHYECKUX MPOLIECCOB;

MPUBOJUTH INPUMEPHl BKIIAJda POCCHUCKUX M 3apyOCIKHBIX YUCHBIX-
(V3UKOB B Pa3BUTHC HAyKH, B OOBIACHCHHC TMPOICCCOB OKPYKAIOIICTO
MHUpAa, B Pa3BUTHE TEXHUKU U TEXHOJOTHUH;

aHaJIM3UPOBATH U OLICHUBATH MOCIEACTBUS OBITOBOM U MPOU3BOICTBEHHON
NESATETLHOCTH YEIOBEeKa, CBS3aHHOM C (PU3MYECKUMH TMPOIECCAMU, C
MO3UIIAN SKOJIOTHYECKON 0€30MacCHOCTH, IIPEICTABICHUHA O PAIlMOHAITBHOM
MPUPOIOIOIb30BAHUHU, & TAKKE PA3yMHOM HCIIOJIb30BAHUU JTOCTUKEHUI



HAyKd ¥ TCXHOJNOTHH Uil JajJbHEUIIET0 pasBUTHA YEJIOBEYECKOTO
OOIIIECTBA;

IPUMCHSTH pa3iiMyHbIe CIOCOOBI PaboTHl ¢ MHpoOpManucit (pU3NICCKOTO
COJIep’KaHUsl C HCIIOJNIb30BAHMEM COBPEMEHHBIX WH(OPMAIIMOHHBIX
TEXHOJOTHI, MPH 3TOM HCIOJIb30BaTh COBPEMEHHBbIE MH(POPMAIIMOHHBIE
TCXHOJIOTUU JUIs TIOMCKAa, NEpepabOTKU WM NPCAbSBICHHS Y4YCOHOU H
HAYYHO-TIONYJISIPHOM MH(POPMALIUHU, CTPYKTYPHPOBAHHUSL U UHTCPIIPETALINN
uHGOpPMALIMK, TOJYYEHHOM U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKH
aHAIM3WPOBATh  TOAy4aeMyrd  HMHPOpMAIMI0O W OICHMBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE WMEIOUIUXCA 3HAHWW, TaK U HA OCHOBE
aHain3a UCTOYHUKA HH(OpMALINU;

POSBIIATH OpraHU3alMOHHBIC U NO3HABaTEJIbHbIE YMEHUS
CaMOCTOSITENILHOTO ~ MPHOOPETeHMsT HOBBIX 3HAHMHA B MpoIlecce
BBITIOJTHEHHS MPOEKTHBIX B y4eOHO-UCCIIeI0BATENBCKUX PaboT;

paboTaTh B TpyHNNE C HCIOJIHCHHEM pPa3MYHbIX COIHAIBHBIX POJIEH,
MJIAHUPOBATh PabOTy IPyMIIbl, PAMOHAIBHO PACIPEACNATh ACSITEIbHOCTD
B HECTAaHJAPTHBIX CHUTYyalHsIX, aJA€KBATHO OICHUBATh BKJAJ Ka)KJOTO W3
YYaCTHUKOB TPYIIIBI B PELICHUE paccMaTpUBacMON po0IeMBbl;

HPOSIBIATH MOTUBAILIMIO K Oyaymieit mpodecCHoHANbHON AEATEAbHOCTH 110
CHEHHUATBHOCTAM (PU3UKO-TEXHUUECKOTO TPOpHIIS.



TEMATHYECKOE IINTIAHUPOBAHHUE

10 KVIACC
Kouau4yecTBo yacop JIEKTPOHHbBIE
Ne HaumeHoBaHUE pa3aesioB H TEM (undposbie)
Kontpoabubie | IlpakTHyeckne
n/n NpPOrpaMmbl Bcero o0pa3oBaTtejibHbIC
padoTsI padoThI
pecypchl
Pa3nen 1. HAYUYHBIM METO/ ITO3HAHUS TIPUPO/IbI
1.1 HayuHblli MeTO 1TO3HAHUS TPUPOBI 6
Uroro no pazueny 6
Paszpen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Hunamuka 10
2.3 Craruka TBEpAOrO TENa 5 1
2.4 3aKOHBI COXPAHEHHS B MEXAHUKE 10 1
Hroro 1o paszueny 35
Paszpen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJNHAMHKA
3.1 OCHOBBI MOJIEKYJISIPHOKUHETUYECKON TEOPUU 15 1
32 TepmoanHamuka. TeroBsie MalInHbI 20 1
33 ArperatHslie cocTosiHUS BelllecTBa. da3oBbie 14 |
' TEPEXO/IBI
Uroro 1o paszueny 49
Paszpen 4. JIEKTPOJJUHAMUKA
4.1 DNEKTPUUYECKOE T10JIC 24 1
4.2 IToCTOAHHBIN IEKTPUUECKUI TOK 24 1




4.3 TokM B pa3inuyHBIX Ccpenax 6
Htoro no pazaeny 54
Paznea 5. PUSHUYECKAN MPAKTHKYM
5.1 Ou3nYeCKUi MPaKTUKYM 16 16
Uroro no pazueny 16
PesepBHOE BpeMs 10
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 170 16




11 KJIACC

Koau4yecTBo 4acos JJIEKTPOHHBIE
HaumeHnoBaHue pa3jie/ioB U TeM uugpoBbIe
Ne i/ P Konrpouabubie | IIpakruueckue (witdpp )
NPOrpamMmbl Bcero o0pa3oBarte/ibHbIC
padoThI padoTHhI
pecypcbl
Paszpen 1. JIEKTPO/IMHAMMUKA
1.1 MaruutHO€ nose 14
1.2 DJIEKTPOMArHuTHAS WHIYKLUs 13 1
Utoro no pazgeny 27
Paznen 2. KOJIEBAHUSA U BOJIHbI
2.1 MexaHuueckue KonebaHus 10
2.2 DJIEKTPOMAarHUTHbIE KOJIEOAHUsI 15
3 MexaHuueckue 1 3JeKTPOMarHuTHbIE 10 I
BOJTHEI
2.4 Orntuka 25 1
Utoro no pazaeny 60

Pazzea 3. OCHOBBI CIIEIUAJIBHON TEOPUH OTHOCHUTEJBHOCTH

3.1 OcuoBbel CTO 5 |
Hroro no pazneny 5
Paznen 4. KBAHTOBASA OU3UKA

4.1 KopnyckynsspHO-BOJHOBOM Ayaau3m 15

4.2 dusuka aroma 5

43 ®du3uKa aTOMHOTO SApa U EMEHTapHBIX 5

YACTHUL]




Hroro no pasueny

25

Pasnea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DJeMEHTHI aCTPOHOMUU M ACTPOPHUIUKU 12
Utoro no pazageny 12
Pazniea 6. PU3HUECKHAN MPAKTUKYM
6.1 OuU3nUECKUil NPaKTUKYM 16 16
Htoro no pazageny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
CucreMmarusanus U 00001eHne
71 PeIMETHOTO CO/IEP KaHUS U OTbITa 15
’ JICSITEIILHOCTH, TIPUOOPETEHHOTO NPH
u3ydeHnu Kypea ¢puszuku 10 — 11 kiaccos
Hroro 1o pasueny 15
PesepBHOE Bpems 10
OBLIEE KOJIMYECTBO YACOB 110 ITPOIT'PAMME 170 16







HHOYPOYUYHOE IINTAHUPOBAHUE

10 KVIACC
KoauuyecTBo 4acop JIEKTPOHHbBIE
Ne uudposbie
i Tema ypoka Beero Kontpoabnbie | IIpakTnueckune 00pazoBaTebHbIC
padoTsI padoThI pecypenI
] ®dusnka — pyHaaMeHTaabHast HayKa o i
npupoje
) HayuyHble MeTOIbI 1103HAaHUS U UCCIICIOBAHUS I
(UBHYECKUX SIBICHAN
3 HabmioieHue 1 sKkcepuMeHT B Qu3uke 1
4 CriocoObl u3mepeHust GU3NUECKNUX BEIUUUH 1
5 AOGCOMIOTHAS U OTHOCHTEIbHAS MMOTPENIHOCTH 1
U3MEpEeHUH PU3HUECKUX BEINYUH
6 Ponb pusuku B popMupoBaHun |
COBPEMEHHOHN HAy4YHOU KapTUHBI MHpA.
7 Mexanuueckoe nBuxkeHre. OTHOCUTEIBHOCTD I
MEXaHUYECKOTO JBIKEHUS.
Pajnnyc-BekTop, ero nNpoeKknyu Ha 0cu
8 KoopauHar. Tpaekropus. [lepemerncuue. |
CKopocTb.
9 PaBHOMEpHOE MPSIMOIMHEHHOE ABUKEHUE. 1
10 CrnoxeHune niepeMeieHUH 1 CKOPOCTEM. 1
11 HepaBHoMepHOE ABUKEHHUE. Y CKOPEHHE. 1
12 ['padpuueckoe onmcanme NpsIMOJIMHEHHOTO |

JABUKCHHUSA € ITOCTOSHHBIM YCKOPCHUCM




Coboanoe nagenue. ['papuaeckas

13 3aBUCHUMOCTbH KOOPAUHAT, CKOPOCTH, 1
YCKOPEHHS OT BPEMEHH.

14 JBuKeHME Tena, OPOIICHHOTO TI0/] YTTIOM K |
TOPU3OHTY

15 KoHTponbHas pabora no teme "Kunemaruka' 1

16 KpuBosmneliHoe nBuxenue. J[BrkeHue 1o 1
OKPY>KHOCTH.

17 [TepBrIif 3ak0H HprOTOHA. 1

18 Bropoii 3akon HeroTona. |

19 Tpetnii 3akoH HproTOHA 1

20 Pemenwe 3aj1au na 3akonsl HeroTona. |

21 3aKOH BCEMUPHOTO TATOTEHUSI. 1

) Cuna TSKeCTH U yCKOPEeHHE CBOOOHOTO !
naJICHUA

o JIBukeHEe HEOSCHBIX T U UX |
HUCKYCCTBEHHBIX CITYTHUKOB.

24 Cuina ynpyrocrtu. 3akon ['yka. Bec tena |

25 Cuna tpenus. [Ipupoaa u BUIBI CHUIT TPEHUS. 1

26 Hasisienue. ['napocrarudeckoe JaBJIcHHE. |
Cwia Apxumena

27 DJIeMEHTHl KHHEMAaTHKH TBEPAOTrO Tena. 1

28 MowmeHnT cunbl. [Lnedo cumsbl. 1

29 VY ciio0BUs paBHOBECUS TBEPAOTO Tena. Buabl |
paBHOBECHS.

30 Pemenue 3a1au |

31 KonTtponbHas padota mo teme "J{[uHaMHKa. 1




Craruka tBepaoro tena"

32 Nmnynbe. 3aKOH COXpaHEHU UMITYJIbCa. 1

33 PeaktuBHOE nBHkeHUE. Perienue 3amay. |

34 Pemenue 3a1a4. |

35 Pentenue 3anau 1

36 Pabora cuiibl. MOIIHOCTH CHUJIBL. |

37 Kunetuyeckas sueprus. Teopema 06 1
M3MCHCHUY KMHETUYCCKOU SHEPIHUH.

18 [ToreHumansHas sHeprus. Bropas u TpeTbs 1
KOCMUYECKHE CKOPOCTH.

19 3aK0H COXpaHCHUsI MCXAaHUYCCKOM SHCPTUH. 1
Peinenue 3agay.

40 Hedopmarnus. Bujas! nepopmanuu. Petmienue |
3aj1ad.

A1 KontponsHas pabora o Teme "3aKoHbI |
COXpaHEHMs B MEXaHHKe"

42 OcHosHble nonoxenus MKT. 1

43 Crpoenne ra3000pa3HbIX, )KHKUX U TBEPABIX I
TeN.

44 Macca u pa3Mepsl MOJICKYIT (aTOMOB). |
KonmgecTso BemecTsa.

45 Temneparypa. Temnosoe papHoBecue. [llkana |
Lenbcus

46 Pentenne 3amau 1

47 Wneanbubiii ra3. ['a30BbIe 3aKOHBI |

43 Ypasnenue Menneneesa-Knaneipona. |

Peimenue 3anau




49 AbcomoTnas Temieparypa. 3akon Jlansrona 1

50 Nzonpoueccel. Pemenue 3anay. 1

51 ['paduyeckoe mpencTaBIeHUE H3OMPOLECCOB. |

52 OcHoBHoe ypasHenue MKT |

53 Pentenue 3anau 1

54 Pemenne 3amay. |

55 O06o00111eHHe U cucTeMaTU3alys 3HaHUH 10 1
teme "OcnoBbl MKT"
KonTtponbHas padorta o teme "OCHOBBI

56 1
MKT"

57 Tepmopunamuaeckas (T/]) cucrema. |
[TapameTtpsl T/l cucteMsl.

58 Hyneroe Hauaao TepMoAMHAMUKH. |

59 Penrenue 3amau. 1

60 VYpaBuenue Menaeneera-Knanelipona. !
Pemrenne 3amau.

61 BHyTpeHHss dHEprysi HACAIBLHOIO rasa. 1

62 Pabota B TepmMoauHamMuke. Pemenne 3agad. 1

63 Tennomnepenaua. Bujas! Terionepenaumn. |
KonuuecTBo TemnoTel. TemmoéMKocTh Tena.

64 VenpHas U MOJIIpHAS TEINIOEMKOCTH |
BCIIICCTBA.

65 Pacuér xonu4decTBa TEILIOTHI IIpU 1
TEIUIonepe1aye.

66 Pacuér konuuecTBa TEIIOTH NPy !
TEILIonepe/1aue

67 AnuabaTHbIil nporecc. [lepBrIii 3akoH 1




TCPMOJANHAMHKHU.

68 Pemrenue 3amau.

69 BTtopoii 3aK0H TepMOINHAMHUKH.
HeoOpaTuMocTh MPUPOIHBIX MPOIECCOB.
[TpuHIMITEI AEACTBUS TEIJIOBBIX MAIIMH.

70
KITA

71 MakcumansHoe 3Haduenue KIIJI. Iuka Kapuo

72 Pemntenne 3anau

7 DKOJIOTUYECCKUE ACIICKTHI UCIIOJIL30BAHUS
TEILJIOBBIX JBUTATEIICH.

74 Pewienue 3amau

75 O06001IeHHe U cCHCTeMaTH3alisA 3HAHUH 110
Teme TepMoaunHamuka"

76 KonTponbhas pabota no teme
"TepmoauHaMuka"

77 [TapoobpazoBaHue 1 KOHIACHCALIMS.
Hcnapenue n kunexue.

73 Hacpiiennbie ¥ HEHACHIIIICHHBIC TIAPHL.

Y aenbHas TEIUIOTa MapooOpazoOBaHus.

79 BnaxxHocTs Bo3ayxa. AGCOMOTHAS 1
OTHOCHUTENbHAS BIIAXXHOCTh

80 Peienue 3amau
TBépuoe reno. Kpucramnuueckue u

81 amopdHbIe Teaa. AHU30TPOIIHS CBOMCTB
KPHCTAJIOB

2 [InaBnenue u xpucraumsanus. Y AeibHas

TCILIOTA ILIaBJICHU.




83

Peiuenue 3anay.

TermnoBoe pacmupeHue >KUAKOCTEN U

84 . |
TBEPIBIX TEII.

85 [IpeoOpazoBanue YHeprHH B Pa3zoBBIX 1
nepexonax

86 VYpaBHeHHE TEILIOBOTO Oasanca |

87 Permrenue 3anau 1

28 [ToBepXHOCTHOE HATSKEHUE KUIKOCTH. .
®dopwmyna Jlamnaca.
O00011IeHIE U CHCTEMATU3ANNS 3SHAHUM T10

89 TeMe "ArperaTHble COCTOSHUS BEILIECTBA. 1
dazoBsIe nepexoab!”

90 KonTposnbnas pabota 1o teme "Arperarssie ]
cocTosiHus BenlecTBa. Pa3zoBbie Mepexo/ibl”

01 OnekTpuszauus ten. [[poBogHUKH, I
JIUDICKTPUKH U TTOTYTIPOBOTHUKH.

9 DJIeMEHTapHBINA 3JIEKTPUYECKUH 3apsi. 3aKOH |
COXpAHCHHUS JCKTPUUCCKOTO 3apsiia

93 Bzaumoneiicteue 3apsaaoB. 3akoH KynoHna. 1

94 Pemenue 3amau |

95 DJeKTpUUECKOE MOJe, €ro AeicTBHE Ha 1
IIIEKTPUYECKHUE 3apsIIbI.

96 Hanpsx€HHOCTE 3JIEKTPHUYECKOro MOJIsl. 1

97 ITorennuan. Pa3HOCTE MOTEHITHAIOB. 1

98 [ToTenuuman 31eKTPOCTATUICCKOTO TIOJIA. |

99 CBA3b HANPSHKEHHOCTH U HAMPSHKEHUS. 1

100 [TpuHIAIT CyIEPIIO3UIUH 3IIEKTPUIECKUX 1




oJien

101

Pentenne 3amau

[Mosxe Toueunoro 3apsiga. [lose paBHOMEPHO

102 .
3apsiKeHHON cdepbl

103 [Tosie paBHOMEPHO 3apsIKCHHOTO IO 00BEMY
mapa.

104 [IpoBOAHUKY B 3JIEKTPOCTATUYECKOM TOJIE.

105 JIMBIIEKTPUKY U MOJTYTTPOBOHHUKH B
AIEKTPOCTATUYECKOM MOJIe

106 Konnencarop. 211eKTpOoEMKOCTD
KOHJeHcaTopa.

107 [TapasutenibHOE COEJIMHEHNE KOH/IEHCATOPOB

108 [TocnegoBarenbHOE COeTUHEHNE
KOHJEHCATOPOB

109 DHeprus 3apsKEHHOT0 KOHJEHcaTopa

110 Pewenue 3anau

11 JIBr>KEHUE 3apsKEHHON YaCTHUIIBI B
OJIHOPOJIHOM 3JICKTPHUYECCKOM TIOJIC.

112 Pentenne 3amau

113 O06o01enue ¥ cucTeMaTru3aIus 3HaHUH 110
teMe "Dnekrpuycckoe nose”

114 KonTponbHas pabota no Teme

"Dnekrpuueckoe mnoie”

115

[TocTOAHHBIN TOK, YCIOBUS €r0
CYILIECTBOBAHUSI.

116

Hctounuku Toka. Hanpsxkenue u 3/1C

117

DJIEKTPUUECKOE COIIPOTUBIIEHHE




OJHOPOJIHOT'O MTPOBO/IHHKA.,

118

VY aenpHOE CONMMPOTUBIICHHUE BEIIECTBA.
Peinenue 3zanau

119

3akoH OmMa Jy1s yJacTKa Lenu.

120 CMelaHHOE COe/IMHEHHE IPOBO/IHUKOB. 1

121 Pacq'ev'T Pa3BETBIEHHBIX 3NEKTPUUECKUX 1
LeTeit.

122 Pemenue 3amau 1

123 Pabora aniekrpudeckoro Toka. 3akoH Jxoyiis |
—Jlenna

124 Pemrenuie 3amau 1

125 MOIHOCTB 3IEKTpHIECKOro Toka. TemnoBas 1
MOIIHOCTb.

126 Pemenue 3amaq 1

127 OJ1C u BHyTpEHHEE COIIPOTUBIICHHE I
HMCTOYHUKA TOKA

128 3akoH OMa U1l TTOJTHOM 3JIEKTPUUYECKOU 1
1ICTTH.

129 Pentenne 3amau 1

130 MonHOCTh HCTOYHHUKA TOKA 1

131 KopoTkoe 3aMbikaHue 1

132 Konpaencarop B 11enu moCTOSHHOTO TOKA. 1

133 Pemrenue 3amaq |

134 Pemrenue 3amau. 1

135 Pemenue 3amaq. |

136 Pemrenue 3amau. 1

137 O06o001mmenre ¥ cucTeMaTH3aIns 3HaAHUH 110 |




teme "[1oCTOSIHHBIN 2EKTPUUECKUH TOK"

KonTtponbHas padorta o teme "IlocTosHHBII

138 . "
ICKTPUICCKUHN TOK

139 DNEKTPUYECKUN TOK B METaJIIax.
CBepXNnpoOBOANMOCTb.

140 DJIEKTPUYUECKHUI TOK B )KUJIKOCTSIX. 3aKOHBI
IIEKTPOJIN3A.

141 DunekTpuueckuil Tok B razax. Iliazma

142 DJeKTPUUECKUH TOK B BakyyMe. BakyymHbIe
11prOOPHI

143 DJIEKTPUYECKUH TOK B HOJYIPOBOAHUKAX

144 [TonyrpoBOTHUKOBBIE TPUOOPEI
DU3NYECKUN TPAKTUKYM I10 TEME

145 "M3MepeHue cUibl TOKA U HApsKEHUS B
LIETIH TOCTOSTHHOTO TOKa" .
PU3HUeCKU NPAKTUKYM IO TeMe

146 "OnpeenneHre MIHOBEHHON CKOPOCTH
HEPAaBHOMEPHO ABWXKYILErocs tena"
DU3HYECKUH TPAKTHKYM IO TEME

147 "HccnenoBanre 3aBUCUMOCTH ITYTH OT
BPEMEHU MIPH PABHOYCKOPEHHOM JABHKEHUM".
PU3NYECKUH TPAKTUKYM I10 TEME

148 "N3mepeHue yCKOpEeHUs CBOOOTHOTO
nagenus”
Du3nYecKui MpakTHKyM 1o Teme "M3yueHue

149 JIBUKEHUS TeJIa MO OKPYKHOCTH C
MTOCTOSIHHOM 110 MOJIYJIFO CKOPOCTBIO"

150 DU3HYECKUHN TPAKTHKYM IO TEME




"N3mMepeHue paBHOACHCTBYIOLIEH CUIIBL IPU
OBWKEHUH Tela 10 HAKJIOHHOU IIocKocTH"

151

@uU3HUECKUl IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH CHIT YIIPYTOCTH
ot jnepopmariuu Tena"

152

DHU3nYEeCKUI TPAKTHKYM 11O TEME
"HceneqoBanue IBHXKEHUS Tela IO
HAKJIOHHOM TINIOCKOCTH € IEPEMCHHBIM
ko3 UIHEeHTOM TpeHus".

153

@uU3HYECKUl IPAKTUKYM II0 TEME
"HccreroBanue yciioBUi paBHOBECHS
TBEP/IOT'0 TEJIA, UMEIOLIETO OCh BPALCHUS .

154

@U3HYECKUN IPAKTUKYM 110 TEME
"CpaBHeHUE U3MEHEHUS UMITYJIbCa TeNa ¢
UMITYJILCOM CUJIbI"

155

dusznyeckuil npakTukym 1o reme "M3yuenue
M30XOpHOI0 Ipouecca’.

156

DU3HYECKUH TPAKTHKYM IO TEME
"N3mepenue yaenbHol TernnoéMkoctu’

157

@u3nyeckuil MpakTUKyM MO TeEME
"N3mepeHune abCcoMOTHON BIaXKHOCTH
BO37yXa U OLlEHKa Macchl MapoB B
OMEIIeHUN".

158

@uU3HYECKUH IPAKTUKYM 110 TEME
"Habuto1eHue peBpalleHus SHEPIruu
3apsKEHHOIO KOHJEHCATOpa B SHEPrUI0
U3JIy4eHHs cBeTo o a".

159

@u3nyeckuil MpakTUKyM MO TeEME




"UccneaqoBanue CMEIAHHOIO COEAUHEHUS
pE3UCTOPOB".

160

@uU3HUECKUl IPAKTUKYM 110 TEME
"Habmonenue annexrponuza”

161

Q0001eHre U cCHCTEMATU3ALNS 3HAHUI 110
Teme "Kunematuka"

162

O0001meHne U CHCTEMATU3ALIIS 3HAHUI 110
teme "JIlunamuka"

163

O0001eHne U CHCTEMATU3AM 3HAHUH 110
teme "CTaThKa TBEpPAOro Tena"

164

O06o01Ienre 1 CHCTeMaTU3AIMS 3HAHUH 110
TeMe "3aKoHbl COXpaHEHHUs B MEXaHHUKe"

165

Q000111eHHE U CHCTEMATU3ALNS 3HAHUI 110
TeMme "OcHoBel MKT"

166

O00011IEHHE U CUCTEMATU3ALMS 3HAHUH 110
teme "Tepmoaunamuka. TerioBbie MaIMHBL"

167

O0001eHNe U CHCTEMATU3ALN 3HAHUH 110
TeMe "ArperaTHble COCTOSHHS BEILIECTBA.
dazoBsIe nepexoab!”

168

O000I1ICHHE U CHCTeMAaTH3ANNS 3HAHUN 110
Teme "DeKTpuuecKoe moie"

169

O60011eH1Ee U cUcTEMaTH3alks 3HaHUH 110
TeMe "ITOCTOAHHBIN 31eKTpUIecKuil TOK"

170

O06001IcHNE U CHCTEMATH3ALINS 3HAHUH 110
teme "Tok B pa3inyHbIX cpepax”

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

170

16




11 KITACC

Ne
n/
n

Tema ypoxka

KoaudecTBO 4acoB

Bceer

KonTpoiabn
0 bie padoThbI

IIpakTuyeck
ue padoTbl

DJIeKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibH
bI¢ pecypcehl

BsauMozaeiicTBue
IMOCTOSIHHBIX
MAr"HuToB U
MIPOBOTHUKOB C
TOKOM.

Bexkrtop
MAarHUTHOM
WHAYKOUH. JIuHIH
MAarHUTHOM

HUHIYKIUH.

MarunutHoe nose
MIPOBOJHHUKA C
TOKOM. OTIBIT
Opcrena

Cwia Amriepa, e&
HarpaBJICHUE U
MOJTYJTb

Pemenuie 3amau

IIpumenenue
3aKoHa Amrepa.

Cuua Jlopenna, eé
HarpaBJIeHUE U
MOJYJb.

Pentenue 3amau

PaGora cumnel
JlopeHna

10

Pemnenue 3amau

11

MarunurHoe 1ose B
Beniectre. Deppo-,
napa- u
JTUaMarHETUKH.

12

OcHoBHBIC
CBOMCTBA
dheppOMarHeTUKOB,
HX NIpUMEHCHUE.




13

Pemenue 3axau 1o
teme "MaruutHoe
mone"

14

Pemenue 3amad 1o
Teme "MaruutHoe
mone"

15

SBaeHue
AJIEKTPOMArHUTHO
W UHIYKIUH.

16

SAC nnaykuuu

17

3aKkoH
JJIEKTPOMArHUTHO
1 MHYKIUU.

18

Buxpeoe
3IEKTPUUYECKOE
nosie. Toxknu Oyko

19

2J1C MHAYKIIUH B
JBIKYIIHXCS
MIPOBOJTHUKAX

20

Penrenue 3axau

21

ITpasuno Jlenna

22

NHAyKTUBHOCTD.

23

SIBneHue
CaMOMHYKIIWH.
2]1C
CaMOMHYKIIAU

24

DHeprus
MarHUTHOTO TIOJS
KATYIIIKH C TOKOM.
DIEKTPOMArHUTHO
¢ rmoute

25

Pemenue 3amau

26

O06001EeHnEe U
CHCTEMATH3aLIH
3HAHWH 10 TEME
"DIeKTpoMHAMUK

"

a

27

KoHuTtponbhas
pabora o Teme
"DIeKTpoAMHAMUK

"

a




28

Konebarennuas
cucTema.
CBoOoHbIC U
TapMOHHYECKHE
KoJIeOaHHsL.

29

Kunemarndueckoe
1 JUHAMHYECKOE
olucanue
KoJIe0aTeIbHBIX
IBIKECHUH

30

DHeprernyeckoe
OIIMCAaHHEC
KOJICOATCIIbHBIX
JBHKEHUH.

31

AMimTyaa v dasa
KoyieOaHui

32

ITepuon
CBOOOIHBIX
KoJIeOaHui
MAaTEMATHYECKOTO
U TIPY’)KUHHOTO
MAasTHUKOB.,

33

3aryxaroiue
KOJICOaHuUs.
BrIHyXCHHBIC
KOJICOaHuUs.
Pesonanc

34

ABTOKOIIE0aHKA

35

Penrenue 3amau

36

Pemenue 3amau

37

O0600611IEHNE U
CHCTeMaTH3alus
3HAHUM IO TeMe
"Mexanndeckue
KoneOanms"

38

DIEKTpOMarHUTHbI
¢ Konebanmsi.
Konebarenbubiit
KOHTYP

39

Ilepuon
3JIEKTPOMArHUTHBI
X KoJieOaHMH




(dbopmyna
Tomcona).

40

3aKOH COXpaHEeHHUs
SHEPIHH B
UIEANBLHOM
KoJIe0aTeIbHOM
KOHTYpE

41

3aTyxawuue 1
BBIHYX/ICHHBIE
JICKTPOMArHUTHEI
¢ KoseOanms.

42

IlepeMeHHBIN TOK.
Pesucrop u
KOHJIEHCATOp B
LIECTIU IEPEMEHHOTO
TOKa

43

Kartymika
WHAYKTUBHOCTH B
LEeNU IepeEMEHHOT0
TOKa

44

3akod OmMa oig
SIEKTPUIECKOU
LEMH TePEMEHHOTO
TOKa

45

MomuocTs
TIepEMEHHOTO
TOKA.
AMIUIUTYAHOE U
JICHCTBYIOIIEE
3HAYCHUC CHIBI
TOKA U
HaTMPSIKCHUSL.

46

Pesonanc B
BNEKTPUIECCKON
nenn

47

Pemenue 3axau

48

IIpousBoacTso,
nepeaayda u
noTpebacHue
AJEKTPUIECCKON
SHEPruu

49

DKOJIOTHUECKUE




pYCKH TIpr
IIPOU3BOJICTBE
JICKTPOIHCPIUH.
Kynberypa
HCIIOIB30BaHUs
AJIEKTPOIHEPTHH B
[IOBCEIHEBHOMN
JKH3HU,

50

Pentenue 3amau

51

Pemenue 3amau

52

Q000menue u
cHcTeMaTH3aIus
3HaHUM IO TeMe
"eKTpOMarHuTH
BI¢ KoyicOanms"

53

Mexanuueckue
BOJIHEL.
XapakTepUCTUKH
MeXaHHYEeCKUX
BOJTH

54

CBolicTBa
MEXAHUYECKHAX
BOJIH

55

3BYK.
XapaKTepHCTHKU
3ByKa

56

WNudpazsyk 1
yIbTPa3BYK.
[IymoBoe
3arpsi3HeHue
OKpYyXKarollen
cpeabl

57

Pemnenue 3amau

58

DIEKTpOMarHUTHbI
€ BOJIHBI.
N3nyyenue
DIEKTPOMArHUTHBI
X BOJIH

59

DHeprus

DJICKTPOMArHUTHBI
X BoaH. CBOMCTBA
DICKTPOMArHUTHBI




X BOJIH

60

[Ikana
JJIEKTPOMAarHUTHEI
X BOJIH.
IIpumeHeHne
JIEKTPOMAarHUTHBI
X BOJIH B TEXHHUKE
U OBITY

61

[IpuHIMIIBI
palruoOCBsI3U U
TEJICBUICHUS.
Pangunoiokanms.
DIIEKTPOMArHUTHO
€ 3arpsi3HEeHHe
OKPY’KaroIein
cpenbl

62

Kontposbnas
pabora 1o Teme
"Konebanusa u
BOJIHBI"

63

Cger. 3akoH
IIPSIMOJIMHEMHOTO
pacIpoCTpaHeHUs
cBeTa

64

Pentenuie 3amay.

65

OTtpaxxeHue cBeTa.
ITnockoe 3epkaro.
Cdepuueckoe
3epKano

66

IIpenomienne
ceera. IlonHoe
BHYTpPEHHEE
OTpakeHHe.

67

Pemrenue 3agauq.

68

Hucniepcus ceera.

IBeT.

69

JIMH3bI.
Onruyeckas cuia
JIMH3BI.
YBeanueHue
JINH3EL

70

ITocTpoenue




n300paKeHUi B
JIUH3aX U UX
CHCTEMaX.

71

Penrenue 3amau

72

I'na3 kak
onTuuecKas
cucTeMa

73

Pemenue 3amxau.

74

CKOpOCTb cBeTa U
METOABI €€
U3MEPEHUS

75

I[I/ICHepCI/IH CBCTAa

76

Wurepdepenius
CBETa

77

Korepentnsie
HUCTOYHUKHU.
VYcnorus
HAOJIFOICHUS
MaKCUMYyMOB U
MHUHHAMYMOB.

78

Pemenue 3amau

79

[IpumeneHne
HHTephepeHIIun

80

Hudpaxnus ceera

81

Hudpakiuonsas
pelieTKa.

82

Pemenuie 3amau

83

ITonepeyHocTh
CBETOBBIX BOJIH.
[Tonsapuszanus
CBETa

84

Pemenue 3amau

85

CBeTOoBbBIE ABJICHUS
B MIPUPO/IC

86

O6006uicHue u
CUCTEMATH3AIIHS
3HAHUH 110 TeMe
"Ontuka"

87

KouTpoabHnas
paborta no Teme
«OnTuka




88

3aK0oHbBI
AIIEKTPOIHHAMHUKH
Y [IPUHIIATT
OTHOCHUTEIBHOCTH.

89

ITocrynaret
CIICLIUAIILHON
TCOPUHU
OTHOCHUTEIILHOCTH

90

3ameniieHne
BpEMEHU U
COKpaIIcHUC
IUTAHBI

91

DHeprus u
MMITYJIbC
PEIATUBUCTCKOMN
YaCTHUIIBI

92

CBsI3b MAacChI ¢
SHEPTHEN U
HMITYJIbCOM.

93

PaBHOBecHOe
TEIJIOBOE
H3Iy4yeHue

94

3aKOH CMEINIECHUSA
Buua

95

T'unoreza M.
ITlnauka o KBaHTax.
doToHBI

96

DHeprus u
uMnynsc GoToHa

97

doTorpdekr.
3aKoHBI
doToaddekra.

98

YpaBHeHuUe
OUH”HIITeHA 05
dotorddekra.

99

JlaBienue cpera.
Ounpite! I1. H.
Jlebenena

100

BoaHoBrie
CBOMCTBA YaCTHUII

101

Bonnsl ne bpoiins.




102

KopniyckysipHo-
BOJIHOBOW JyaJIM3M

103

Hudpakaus
JJIEKTPOHOB Ha
KpHUCTAITaxX

104

Cnenuduka
HU3MEPEHUN B
MUKPOMHUPE.

105

Pemenue 3amau

106

Penrenue 3amau

107

Konrtponbnas
paboTa 1o Teme:
"Ocnobel CTO".

108

CrpoeHue aToMma.
Mopens aroma
Pezepdopna.

109

ITocrynarsr bopa

110

Buabl ciekTpos.
CnekTp ypoBHEH
SHEPruu aToMa
BOJIOpOAA

111

CrooHranuoe u
BBIHY)KJCHHOE
U3JyYeHUe CBeTa

112

Jlazep

113

3apsa 1 MaccoBoe
qucyao Aapa.
M3oTomnsl.
PanmoakTUBHOCTS.

114

3aKkoH
pazHoaKTUBHOTO
pacnana. BiousHue
PaIMOaKTUBHOCTH
HA JKUBBIE
OpPTaHHU3MBI.

115

SlnepHble cubl.
Hedext macce
saapa. DHEPTUs
CBSI3M.

116

SlnepHble peakumu.
SnepHslit peakTop.




DKOJIOTHYCCKHUE
aCIIEKTHI AJCPHOU
SHEPICTUKH.

117

du3uka 3a
npeaciiaMu
CranpaprHoii
Mozeau. EauacTeo
bu3HIECKOM
KapTHUHBI MUpA.

118

Dransl pa3BUTHA
ACTPOHOMHH.
3HaueHue
aCTPOHOMHH

119

MeTtonsl
aCTPOHOMHYECKUX
HACCICIOBAHUN

120

CoBpeMeHHbIE
ONTUYECKUE
TEIECKOIIBI,
PaJMOTEIECKOLIBI,
BHeaTMocepHas
aCTPOHOMMSI.

121

Bun 38é31H0r0
Hecba. Co3pe3aus,
SIPKHAE 3BE3NBI,
MIAHETHI, UX
BHJTUMOC
JIBHOKCHUC

122

Conneunas
cuctema. CoJHIE.
Conneunas
AKTHUBHOCTD.

123

3BE3ABI, X
OCHOBHEIC
XapaKTCPUCTUKH.
Juarpamma
"CHEeKTpaIbHbIN
KJace —
CBETUMOCTB"

124

3Be3/1bI TIIaBHOU
[IOCJIE OBATEIBHOC
T™




125

Crpoenue 3BE31.
DBOIIOLHS
Connua u 38837,
OTansl JKU3HU
3BE3I.

126

Muieynslii I1yTs.
Tunel rajakTuk.
UépHuble ObIPEL B
A0pax rajJakTHK.

127

Bcemennas.
Pacummpenue
Bceenennoii. 3akon
Xab6b6ua. Teopus
Bbonpiioro B3peiBa.
PenukroBoe
H3JIy4YeHUe.

128

MacmradHas
CTpPYKTypa
Bcenennoi.
MeTtaranaktuka

129

Hepeménneie
IPOOIICMBI
acTPOHOMHHU

130

Ddmzmueckuil
MPaKTUKYM TI0
TEME
"UccnenoBanue
MardMTHOTO OIS
IMOCTOSIHHBIX
MarduToB".

131

DU3NYECKUIL
MPaKTUKYM TI0
teme "M3mepenue
cwibl Amrepa”

132

Dmznueckuii
MPAKTUKYM T10
TEME
"Uccnemopanue
SIBJICHMS
3JIEKTPOMArHUTHO
1 uagyKkuun'

133

duznueckuit




MPAKTUKYM I10
TeMC
"Uccnemopanue
SIBJICHUSA
CaMOMHAYKIIAH"

134

duzmueckui
MPAKTUKYM I10
teme "M3mepenne
nepuoIa
¢BOOOIHBIX
KoJIeOaHHHI
HHUTSHOTO U
IPYKUHHOTO
MasITHUKOB"

135

duznyeckuit
MIPaKTUKYM T10
TeME
"TIpeobpa3zoBanue
SHEPTUH B
IPY>KUHHOM
MasTHHUKe"

136

duznyeckuit
PAKTUKYM T10
TEME
"UccnenoBanue
paboTsl
HCTOYHHKOB CBETa
B LIeTH
TIEpEMEHHOTO
ToKa".

137

DU3NYECKUIL
MPaKTUKYM T10
teMe "l3yueHue
napamMeTpoB
3BYKOBOM BOJIHBI"

138

Dmznueckui
MIPAKTUKYM T10
teme "M3mepenne
IIOKAa3aTels
MIPEIOMIICHU S
crexna”

139

Dduzuueckui




MPAKTUKYM I10
teme "M3mepenne
$OKyCHOTO
paccTosHus
paccenBaroIIuX
auH3"

140

duzmueckuit
MPAKTUKYM I10
TEME
"HaGnroxeune
Audpakiuu,
UHTephEPEHIINN 1
TOJISIPU3AIIU
ceera”

141

POuznveckui
MPAKTUKYM T10
TeMe
"Onpenenenue
UMITyIbCA U
SHEPTUU
PEISTUBHCTCKIX
yacTuil (1o
doTorpadusam
TPEKOB
3apsKEHHBIX
YacTHIl B
MarHuTHOM ToJie)"

142

dusznyeckuit
MPaKTUKYM T10
TeEMeE
"UccnenoBanue
3aBHCHMOCTH CHJIBI
TOKa 4epe3
CBCTOAUOT OT
HanpskeHus"

143

Dmznueckui
MPAKTUKYM T10
TEME
"Uccnenopanue
CIICKTpa
pa3peKeHHOTO
aTOMapHOro
Bogopoaa”




144

duznueckui
MPAKTUKYM T10
TeMC
"Uccnegopanue
PagroOaKTHBHOTO
doHa ¢
HCIOJIB30BaHUEM
no3umerpa’

145

duznueckuit
MIPAKTUKYM T10
TEME
"HaOaronenus B
teneckol JIyHsl,
IJIAHET,
TYMaHHOCTEH U
3BE3HBIX
CKOILICHUI"

146

O0600menue u
CHCTEMATH3aIIHI
3HaHnii. Poin
¢u3nku u
aCTPOHOMHH B
IKOHOMHUYECKOMH,
TEXHOJIOTHIECKOH,
COLIMAaIbHON U
ITHYECKOH chepax
JIeITCIEHOCTH
JeIoBeKa

147

Posib u mecTo
(U3HKY U
aCTPOHOMHH B
COBPEMEHHOM
Hay4HOH KapTHHE
MHpa

148

Poub puznueckoit
TCOPHH B
dbopMUpOBaHUH
MIPEACTABICHUM O
S IUHOII
dusznaecKou
KapTHHE MHpA.

149

O06001EeHnE U
CUCTCMaTHU3aIna




3HAHWH 110 TEME
"Kuunemaruka"

150

Q000menue u
CHCTEMATH3ALH
3HAHUH 110 TeME
"Kunemaruka"

151

Q000menue u
CHCTEMATH3ALIH
3HaHHUH 110 TEME
" Nunamuka"

152

Q000menue u
cHcTeMaTH3aIus
3HaHUM IO TeMe
"CraTnka
TBEpJ0ro Teua'

153

O0001IEeH e U
CHCTEMAaTU3alHA
3HaHUM IO TeMe
"3aKOHBI
COXpaHCHUS B
MexaHuke"

154

Q0001IEeH e U
CHCTeMAaTH3allH
3HAHWH 10 TeME
"OCcHOBLI
MOJICKYJIIPHO-
KHHETUYCCKOI
Teopun"

155

O0600meHNe 1
CHCTECMATH3alIH
3HAHWH IO TeME
"TepMoaMHAMHKa.
Temnosnie
MaliuHb"

156

O06001EeHNEe U
CHCTECMATH3aIIHS
3HAHUH 10 TEME
"ArperarHbie
COCTOSIHUS
BCIIICCTRA.,
da3oBBIC
nepexoubl”




157

O6006micHue
CHCTEMATH3aLIH
3HAHWH 10 TEMES
"ONeKTpUUeCcKoe
mmone"

158

O6o006uicHue 1
CHCTEMATH3aLIH
3HAHWH 10 TEME
"TTocTosAHHBIH
ANEKTPUIECKHI

"

TOK

159

O6o006uicHue u
CHCTCMATH3aIIH
3HaAHUM IO TeMe
"Toxu B
pa3IMYHbIX
cpenax"

160

O0600menue u
cHcTeMaTH3aIus
3HaHUM IO TeMe
"MarautHoe noiue'

161

O0600menne u
CHCTEMATH3aIIH
3HaHUM IO TeMme
"INeKTPOMarHuTH
asg uHayKuus"

162

O0600menue u
CHCTEMATH3AIIHS
3HaHUM IO Teme
"MexaHu4ecKHe
koneOaHusa"

163

O0600menue u
CHCTEMaTU3aIHS
3HAHUH 110 TEME
"JeKTpOMarHuTH
ble KoneOaums"

164

O06001EeHNEe U
cCUCTEMAaTHU3aLIUS
3HAHUH 110 TEME
"MexanudecKue u
3JICKTPOMArHUTHBI
€ BOJHBI"




0O0600weHue u
CUCTEMATH3ALIHS
165 "

3HAHUH 110 TEME
"Onruka"

O6o006uicHue 1
CHCTEMATH3aLIH
166 3HAHUH 10 TEME
"T'eomeTpryeckas
onTHKa"

O6o006uicHue 1
CHCTEMATH3AIIHL
167 3HaHWUH 10 TEME
"3aKoHbI
Hrrorona"

O0600menue u
CHUCTEMATH3AIHS
168 3HAHUH 10 TCME
"3aKOHEI
doTtorpdexra”

0O000menne u
CUCTEMATH3AINSI
169 H

3HAHWH 10 TEMS
"Snepuas pusmka

O0001eHNEe U

cCUcTeMaTmn3alima
170 .
3HAaHHUU 110 TCMC

"Oaementsr CTO"

OBLLEE
KOJIMYECTBO UACOB
T10 TIPOTPAMME

170

16
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