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IHosicHuTEeIbHAA 3aAIIUCKA

[Tporpamma o ¢pu3uke Ha ypoBHE CpeAHEro 00Iero oopazoBaHus pa3paboTaHa Ha OCHOBE
IOJIOKEHUH U TpeOOBaHMM K pe3ysibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeiabHON MPOrpaMMBl,
npencrasieHHbix B ®I'OC COO, a Takke ¢ yuérom (enepanbHO paboueil mporpamMmel
BocriuTanus 1 Konnenuuu npenonaBanust yueOHoro npeamera «®dusnka» B 00pa3oBaTebHBIX
opranmsaiusax Poccuiickoit  depepauuu, peanusyroLMX OCHOBHbIE —0Opa3oBaTebHbIE
IIPOrPaMMBI.

[Iporpamma 1O ¢u3uKe ompenenser o00sA3aTeNnbHOE MPEIMETHOE COJepKaHue,
YCTaHABJIMBAET PEKOMEHJYEMYIO IOCJIEI0BATEIIbHOCTh M3YUEHUS TEM U pa3fesioB yuyeOHOIo
npeaMera ¢ y4€ToM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTHKH Y4eOHOr o Ipolecca,
BO3PACTHBIX 0cOOeHHOCTEH o0ydaromuxcs. [Iporpamma no gusmke gaér npeacTaBiaeHue o LemsX,
coJiepKaHnM, OOIIeH cTpaTeruu 0O0y4eHUs, BOCIUTAHHUS M PAa3BUTHUSI 00YUAIOIIMXCS CPEACTBAMU
yaeOHoro npeamera «Puszuka» Ha yriiyOnEHHOM YPOBHE.

N3yuenne kypca Qu3MKU yriIyOJEHHOTO YPOBHSA I03BOJIAET pEalM30BaTh 3aJaud
npodecCHOHAIBHON OpPHEHTAIMM, HAlpaBJIEHO HA CO3JlaHHE YCJIOBHMH Ul MPOSBICHUS CBOMX
MHTEJUIEKTYaJbHBIX W  TBOPYECKHUX CIIOCOOHOCTEH KaXKABIM  OOYYaromUMCs, KOTOpBIE
HEOOXOAUMBI Il  TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNPOoecCHOHATHLHOTO
00pa30BaHus M0 Pa3IMYHbIM PU3UKO-TEXHUYECKUM U MHKEHEPHBIM CIIELUAILHOCTSIM.

B mporpamme mo QusMke ONpenenstoTcss IUIAHUPYEMble pe3yJbTaTbl OCBOEHHUS Kypca
(Gu3KMKHN HA YPOBHE CPEAHET0 00I1eT0 00pa30BaHMsI: IUYHOCTHBIE, METAIIPEIMETHBIE, IPEIMETHBIE
(Ha yrny6néHHoM ypoBHE). HaydHO-METOM0IOrHYeCcKOi OCHOBOM IS pa3paboTku TpeOOBaHUH K
JUYHOCTHBIM, METaNpeJIMETHBIM M NPEAMETHBIM pe3ysibTaTaM OOy4aroIIHUXCs, OCBOMBILIHUX
nporpaMMmy no (u3MKe Ha ypOBHE CpPEIHEro o0Iero oopazoBaHMs Ha YIriyOJEHHOM YpOBHE,
ABJISIETCS. CUCTEMHO-/1€ATEIbHOCTHBIM MOAXOI.

[Tporpamma o (u3mKe BKIIOYAET:

IUTaHUPYEMbIE Pe3y/bTaThl OCBOCHUS Kypca (PU3UKH Ha YIITyOJEHHOM YPOBHE, B TOM YHCIIE
IpeMETHBIE PE3YJIbTAThI M0 T0/1aM O0YUYEHHUS;

cojiepxkanue yueOHoro npeamera « Pu3nkay 1mo rojgaMm 00ydeHusl.

[Iporpamma mo ¢u3MKe HMMEeT NPUMEPHBIH XapakTep W MOXET OBbITh HCIIOJIb30BaHA
YUUTENAMHU (PU3UKH JUIsI COCTABJIEHUS! CBOMX PabOYUX MPOTPaMM.

[IporpamMa 1O (Qu3MKE HE CKOBBIBA€T TBOPUECKYIO WHHUIMATUBY Yy4YUTEIeH U
IIPEIOCTABIAET BO3MOXHOCTH JUISl pPEaJU3alud PA3IMYHBIX METOJWYECKHUX TOIXOIO0B K
IpenoAaBaHuio PU3UKU Ha YIIyOJIEHHOM YPOBHE IIPH YCIIOBUU COXpaHEHUs 0053aTebHON YacTH
coJiep’KaHus Kypca.

dusmka Kak Hayka o Haubosee oOIIMX 3aKOHAX MPHUPO/IbI, BHICTYIIAs B KAUeCTBE yUeOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYLIECTBEHHBIH BKJIJ B CHCTEMY 3HAHUH 00 OKpY’XKarolleM MUpe.
[konpHBIH Kypc (GU3UKH — CHCTEMOOOpA3YIOIIUN JJisi €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIe)KAaT B OCHOBE MPOIIECCOB U SBJIEHUH, H3y4aeMbIX
XUMHEH, Ouonorueit, pusnueckoir reorpadueit u actpoHomueil. Mcnonab3oBaHue W aKTUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM ONpenenuiio Xapakrep U OypHOE pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJOTHl B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHs] HOBBIX
MaTepuajoB C 3aJaHHBIMU cBoWcTBaMU. WM3yuyeHue (UMK BHOCHUT OCHOBHOW BKJaa B
(opMHpOBaHUE €CTECTBEHHO-HAYYHOH KapTHHBI MUPa 00yJaro1erocs, B popMupoBaHue yMEeHUH
IPUMEHATHh HAyYHBIH METO]I TTO3HAHUS MPH BBHITIOJTHEHUN UMHU YYeOHBIX UCCIIEIOBAHUH.
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B ocHOBY Kypca pu3nku Ha ypoBHE CpeIHEro o0Iero oOpa3oBaHMs MOJOXKEH Psll UICH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJEPKHUT MaTepuall U3 BCeX pa3lesioB (U3MKHU, BKIKOYAET KAaK BOIPOCH! KIACCUYECKOH, Tak U
COBPEMEHHOM (PU3HKH.

Hoes zenepanuzayuu. B cooTBETCTBUY C HEMl MaTepuall Kypca Gu3uKu 00beIMHEH BOKPYT
¢usmueckux Teopwil. Beaymum B Kypce sBisiercs (OPMHpPOBAHHME TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I0JIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIoiIb30BaHUE I'yMaHUTapHOTO
noTeHnuana Gu3ndIeckoi HayKu, OCMBICIICHUE CBSI3U Pa3BUTHUS PU3UKH C pa3BUTHEM OOIIECTBa, a
TaK)K€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U 3KOJIOTMUYECKUMHU ITPOOIIEMaMHU.

Hoea npuxnaonoi nanpagnennocmu. Kypc Gusuku yriy6aEHHOrO ypoBHS Mpeaoaaraet
3HAaKOMCTBO C LIMPOKUM KPYTOM TEXHMYECKMX M TEXHOJIOIMYECKHX MPUIOKEHUH HM3y4EHHBIX
Teopuil M 3akoHOB. llpu 3TOM paccmaTpuBalOTCs Ha YpOBHE OOIIMX MPEACTAaBICHUN U
COBPEMEHHBIE TEXHUUECKHUE YCTPONUCTBA, U TEXHOJIOTUU.

Hoea »3xonocuzayuu peanusyercs MNOCPEICTBOM BBEACHUS HJIEMEHTOB COJAEpKaHMUs,
HOCBALIEHHBIX 3KOJIOIMYECKMM NpoOjieMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TakKe 00CYKIEHHs MPoOIeM palliOHAIBHOTO MPUPOOII0JIb30BAHUS U
HKOJIOTHYECKOH OE30MaCHOCTH.

OcBoeHnue cojiepkaHusl IPOrpamMmbl 10 GU3UKE TOJKHO ObITh NOCTPOSHO Ha MPHUHLUIAX
CHUCTEMHO-IEATEIbHOCTHOTrO 1oxo/a. st GU3uKy peannzaus 3TUX IPUHIUIIOB 6a3upyeTcs Ha
UCTIOJIb30BAaHUHM CAMOCTOSITEILHOTO AKCIEPUMEHTA KaK IMOCTOSIHHO IEWCTBYMOWIETo (hakropa
yuebHoro nporecca. J{ist yriny0i€HHOTro ypoBHS — 3TO CUCTEMA CAMOCTOSTEILHOTO0 YYEHUUECKOTO
HKCIEPUMEHTA, BKJIIOYAIOUIET0 (DPOHTANbHBIE YYEHHUYECKUE OIBITHI NMPH H3YyYEeHHH HOBOTO
MmatepHaia, JabopaTopHble paboThl U paboThl MpakTHKyMa. [Ipy 3TOM BO3MOXHBI /iBa crioco0a
peanuzanuu GpU3NUEeCKOro NpakTUKyMa. B iepBoM citydae mpakTUKyM MIPOBOJAUTCS JTUOO B KOHIIE
10 u 11 xnaccoB, MO0 Noce NEPBOro U BTOPOTO MOJIYTOAUN B KaXk/I0M U3 3TUX KilaccoB. Bropoit
crnoco0 — 3TO HHTerpauus paboT NpPaKTUKyMa B CHUCTEMY JIaDOpaTOPHBIX paldoT, KOTOpbIE
IOPOBOJATCS B Ipolecce u3ydeHus paszaena (temsl). Ilpu 3Tom mox paGoTamu mpakTHKyma
MOHMMAETCS CAMOCTOSATEIbHOE HCCIEAOBAHHWE, KOTOpPOE€ MPOBOJAUTCS IO PYKOBOJCTBY
CBEPHYTOro, 00001IEHHOT0 B11a O€3 MOIIAaroBOil MHCTPYKIIMH.

B nporpamme no ¢usuke cucreMa yueHHUECKOTo SKCIEpUMEHTa, 1a00paTOpHbIX paboT U
NpaKTUKyMa Mpe/ICTaBlIeHa €AUHBIM NepeyHeM. BrIOop TeMaTHKH 17151 TUX BUAOB YUEHHUECKUX
MPAKTUYECKUX PabOT OCYLIECTBISETCS y4aCTHHMKaMU 00pa3oBaTeNbHOTO Ipolecca HCXOAs W3
O0COOEHHOCTEHl MOYPOYHOrO IUIAHWPOBAHMUS M OCHamleHus: kaOuHeta ¢usuku. Ilpu sToM
oOecrieynBaeTcsi OBJAJEHUE OOYYAIOUIMMUCA YMEHUSMH IPOBOAUTH TNpPSIMbIE M KOCBEHHBIE
U3MEpPEHUs, MCCIeIOBaHUs 3aBHUCUMOCTEH (M3NYECKUX BEJIWYMH M TOCTAaHOBKY OIBITOB I10
MPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbioe BHUMaHME yAeNnseTcs PEelIeHUI0 pacu€THBIX M KaueCTBEHHbIX 3an1ad. [Ipu saTom
JUI Pacy€THBIX 3a/la4 MPUOPUTETOM SBISIOTCS 3aJaud C SBHO 3aJIaHHOM M HESIBHO 3aJJaHHOM
(bu3nUecKoil MoIeNbI0, TO3BOJISIOIIME IPUMEHSATh U3YyYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3
OJIHOTO pazjliena Kypca, TaK M MHTErpUpysd NPUMEHEHHWE 3HAaHUW M3 pa3HbIX pa3fenoB. s
Ka4eCTBEHHBIX 3a/ad IMPHOPUTETOM SBJSIIOTCA 3aJaHus Ha OOBsCHEHUe/NpeacKa3aHue
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MpOTEeKaHUsl (U3UYECKUX SIBICHHH U MPOILIECCOB B OKPYKAIOIIECH KXU3HH, TpeOyromue BbIOOpa
(bu3nvecKoil MoeH Ui CUTyalluu MPAaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsMu PI'OC COO K MaTepHalbHO-TEXHUYECKOMY
o0ecreyeHn0 y4eOHOro mnpouecca Kypc (puU3MKM yriayOJIEHHOIO ypOBHS Ha YPOBHE CpEIHEro
oOmiero o0Opa3oBaHMs JOJDKEH H3ydyaTbcs B YCIOBMAX IpEIMETHOro kabunera. B kaOunere
(bU3UKK TOJHKHO OBITH HEOOX0AUMOE JTA00PATOPHOE 00OPYIOBAHUE JUISI BBITIOJHEHUS YKAa3aHHBIX
B IIporpamMMe 1o (pu3HMKe YUeHHUECKHUX OIBITOB, Ja0OpaTOpHBIX padoT U paboT MpaKTUKyMa, a
TaKXe JeMOHCTPallMOHHOE 000py10BaHHE.

JleMoHCTpauMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C IPUHLUIIOM
MUHHMAaJIbHOH JOCTATOUYHOCTH M 00ECHEeUMBACT IMOCTAHOBKY MEPEUMCIEHHBIX B MPOrpaMMe I10
(¢u3uKe KIIOYEBBIX JEMOHCTPALMH ISl MCCIEIOBAHUS W3y4aeMbIX SIBJICHHH W IIPOILIECCOB,
SMIMPUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE AJS YYEHMUYECKHX IMPaKTHYECKHX paboT (gopmupyercs B
BUJIC TEMAaTHYECKUX KOMIUICKTOB M OOecreYnBaeTcsi B pacyére OAHOTO KOMIUIEKTAa Ha JIBYX
oOyuaromuxcs. TemaTndeckue KOMIUIEKTHI J1aOOpaTOPHOrO OOOpYJOBAaHUS JOJDKHBI OBITh
IIOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AHAJIOIOBBIX M LU(PPOBBIX NMPUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMH TIETISIMU U3Y4YEHUST (PUUKU B 00IEM 00pa30BaHHUH SIBIISFOTCS:

¢dbopMHpoBaHKE UHTEPECA U CTPEMIICHUS 00YUArOIINXCS K HAYIHOMY U3y4EHHIO TIPUPO/IBI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3sBUTHE MPEACTaBIEHUH O HAydHOM METOJ€ I[O3HaHUA M (OPMHPOBAHUE
HCCJIEIOBATEIBCKOIO OTHOIIECHUS K OKPYXKAIOLIUM SIBJICHUSIM;

(dbopMUpOBaHHE HAyYHOTO MHMPOBO33PEHUS KaK pe3yjbTaTa M3y4yeHHS OCHOB CTPOCHUS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3MKH;

dopmHpoBaHHEe YMEHMH OOBSCHATH SIBIEHUS C UCMOJIb30BaHUEM (DU3MYECKHX 3HAHUU U
HAy4YHBIX JI0Ka3aTeIbCTB;

(dbopMupoOBaHUE NPEACTABICHUHN O poJii GUNKU AJIs pa3BUTHSI JPYTUX €CTECTBEHHBIX HayK,
TEXHUKU U TeXHOJIOTUH;

pa3sBUTHE TMPEJICTaBIEHUH O BO3MOXHBIX cdepax Oyaymed mnpodeccuoHaIbHON
JESITEIbHOCTH, CBSI3aHHBIX C (U3MKOM, MOArOTOBKAa K JalbHEWIIEMY OOYYEHHIO B 3TOM
HaIpaBJICHUU.

JocTiwkeHnne 3TUX Lesned oOecreunBaeTcss pelIeHHeM CIEAYIONMX 3a7ad B Ipoliecce
U3y4eHHs Kypca GU3MKU Ha YpPOBHE CpeHEro o01iero o0pa3oBaHus:

npUOOpeTeHNe CUCTEMBbl 3HaHUM 00 O0mKX (U3MYECKUX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TEOpUsIX, BKIIIOUAsi MEXaHUKY, MOJIEKYJSIPHYIO (U3UKY, SIEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY U
AIIEMEHTHI aCTPOPU3UKU;

dbopMHpoBaHHE YMEHUI NPUMEHATh TEOPETHUECKUE 3HAHUS JIs1 OOBSICHEHUS (PU3NUECKUX
SIBIICHUI B TIPUPOJIC U TSI IPHHATHUS MPAKTHUECKUX PEIICHUN B TIOBCETHEBHOW YKHU3HU;

OCBOEHHE CIIOCOOOB PEeIlIeHUs] Pa3IMYHbIX 33]a4 C SBHO 33/IaHHOM (hHU3MUECKON MOJEINbIo,
3aja4, TMOJPAa3yMEBAIOIIUX CAMOCTOATENBHOE CO3AaHuEe (U3UUECKOM MOJeNH, aJeKBaTHOU
YCIIOBUSM 33J1au¥, B TOM YHCJIE 33]1a4 HH)KEHEPHOTO XapaKTepa;

MOHMMAaHHE (PU3UYECKHX OCHOB M TPHUHIUIOB JEHCTBUS TEXHUYECKHUX YCTPOWCTB U
TEXHOJIOTUYECKUX MTPOLIECCOB, UX BIUSHMS Ha OKPYXKAIOILYIO CPENy;
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OBJIQICHUE METOJaMHU CAMOCTOSITEILHOIO IUIAHUPOBAHMUS M IPOBEACHUS (PU3NYECKUX
OKCIEPUMEHTOB, aHAJM3a M WHTEpHpETalMd HHPOPMALUHU, ONPEAEICHUs JIOCTOBEPHOCTH
IIOJIyYEHHOT'O PE3yJIbTaTa;

CO3/IaHME YCIIOBUM JUIsl pa3BUTUS YMEHHMM NPOEKTHO-UCCIIEN0BATENIbCKOM, TBOPYECKOMH
NeSITebHOCTH;

pa3BUTHE UHTEpeca K cepam MpodecCHOoHANBHOM NesITeTbHOCTH, CBA3aHHON C (PU3HKOH.

B cootBercTBum ¢ TpeboBanusimu @I'OC COO yrinyOnéHHbIN ypOBEHb H3YUEHUST YIeOHOTO
npeamera «Pu3nka» Ha ypoBHE cpeiHero o0iiero oOpa3oBaHusi BIOMpaeTcsl 00y4aroluMucs,
IUIAHUPYIOIIMMHU TPOJIOJDKEHHE OO0pa3oBaHMs M0 CIELUAIBHOCTAM (DPU3UKO-TEXHUYECKOTO
npouIs.

Ha usydenne pusuku (yriyOnéHHBIN ypOBEHB) HA YPOBHE CPEAHETO OOIIETro 00pa3oBaHuUs
otBoautcs 340 gacos: B 10 kmacce — 170 gacos (5 yacoB B Heenmo), B 11 kiacce — 170 yacos (5
4acoB B HEJIEIIIO).

[Ipennaraemslii B mporpamme 1o pu3uke nepeyeHs J1adopaTOPHBIX U IPAKTUYECKUX paboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTEIb JElTaeT BHIOOp MpOBEACHUS 1a0OpaTOpHBIX paboT u
OIIBITOB C Y4ETOM MHIUBUAYAIBHBIX OCOOCHHOCTEN 00yJaromuXxcs.
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Conepxanue 00yyeHust
10 kacc

Pazgen 1. Hayunblii MeTO/ MO3HAHUSA NPUPO/bI.

Ouzuka — (yHIaMeHTalbHas HayKa o mpupoje. HaydHblii MeTOJ MO3HAHUS M METObI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

DKCIIepUMEHT U TeOpHus B Mpolecce Mo3HaHus Npupoabl. Habmrogenne u sKCepuMenT B
buzuke.

CrnocoObl u3mepeHus: GU3NYECKUX BEJIWYMH (QHAJIOTOBbIE U IUGPOBBIE U3MEPUTEIbHBIC
IpuOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu u3MepeHuil pu3nuecKux BeMUYuH (a0COTIOTHAS U OTHOCUTEIIbHAS ).

MonenupoBanue (pu3MUecKUX SIBICHUN M MPOLECCOB (MaTepuanbHas TOYKa, aOCOIIOTHO
TBEPIOE TEI0, HieanbHasl )KUKOCTh, HICATbHBIN T'a3, TOUCUHBIH 3apsn). [ unoresa. ®uznueckuit
3aKOH, TPAHUIIBI €T0 TPUMEHUMOCTH. PHU3HUEcKas TeOpusl.

Pomp m mecto ¢usuku B (OPMHUPOBAHMM COBPEMEHHON HAaydyHOW KapTUHBI MHpa, B
MPAKTUYECKOHN JEITeIbHOCTH JIIOICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

W3mepeHue CUITbl TOKA M HaPsDKEHUS B TN MTOCTOSTHHOTO TOKA ITPH TTOMOIIIH aHAJIOTOBBIX
U IIUPPOBBIX U3MEPUTEIHHBIX TIPUOOPOB.

3nakoMcTBO ¢ 1M poBoil 1aboparopueit no ¢usuke. [Ipumepsr n3mepeHus GpU3NIECKUX
BEJIMYMH IIPU MTOMOIIY KOMITBIOTEPHBIX JaTYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe naBmwkeHHE. OTHOCHUTENBHOCTh MeEXaHW4YecKoro aBrkeHus. Cucrema
OTCU€Ta.

[Tpsimast 1 oOpaTHas 3a1a4M MEXaHUKH.

Pagmyc-BekTop MarepwaabHOW TOYKH, €r0 TPOCKIWH Ha OCH CHCTEMBI KOOpPIWHAT.
Tpaexropus.

[Tepemernienre, CKOpOCTh (CpeIHssl CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHHUE
MaTepHaIbHONW TOYKH, X MPOEKIIMH HAa OCH CHCTeMBbI KoopauHaT. CIIOKeHHEe MepeMenIeHni 1
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSAMOIMHEHHOE ABM)KEHHUE. 3aBUCUMOCTh KOOPMHAT,
CKOPOCTH, YCKOPEHUS U MMYTH MaTepUAIbHON TOYKU OT BPEMEHH U UX TpauKu.

CBobomHoe majieHue. Y CKopeHrne cBOOOTHOTO naieHus. [[Bikenue Tema, OpomeHHOTo Mo/
YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHUS MaTepuaibHOW TOYKU OT
BPEMEHH U UX rpaduku.

KpuBonuneiinoe nmwkeHue. J[BrkeHne MaTepualbHON TOYKU MO OKPYKHOCTH. YTJIOBas U
nuHenHas ckopocTh. llepwon m dactora oOpamienus. LleHTpocTpemurtensHoe (HOpMaabHOE),
KacaTeslbHOE (TaHIeHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MAaTepHAIbHOM TOUKH.

TexHuueckue yCTPOHCTBA M TEXHOJOTHYECKHE TIPOLECCH: CIUIOMETP, IBH)KEHUE
CHApSJIOB, LIETIHEIE, [IeCTepEHYATHIC U PEMEHHBIE MepeIaul, CKOPOCTHBIE TU(THL.

Hemoncmpayuu.

Mozerns cucTeMbl OTCUETA, MILTIOCTPAITUS KHHEMAaTHIECKUX XapaKTePUCTHK JIBUKCHUS.

CriocoObI Hccae10BaHus ABMKCHUN.

WnmocTparus npenenbHoro nepexo/a u u3MepeHne MrHOBEHHON CKOPOCTH.
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[IpeoOpa3zoBaHne IBIKEHHM C UCIIOIB30BAHMEM MEXaHU3MOB.

[Tagenue Ten B BO3AyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenne ABMKEeHUS Tea, OPOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

HamnpaBnenue CKOpoCTH NpU ABUKEHUU IO OKPYKHOCTH.

[IpeoOpa3zoBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHHMe TyTel, TPACKTOPHUI, CKOPOCTEN TBUXKEHHUS OJHOTO M TOTO K€ TeJla B Pa3HbIX
CUCTEMax OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

N3yuenne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

N3mepenne yCKOpeHus IpU MPSMOJIMHEMHOM PaBHOYCKOPEHHOM JBUKEHUH 110 HAKIIOHHON
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JIBUKEHUH.

H3mepenne yckopeHusi CBOOOAHOTO majieHus: (P€KOMEHI0BAaHO HCIOJIb30BaHuE HU(POBOH
nabopaTopun).

W3yueHne OBMXKEHUS Tela, OpOIIEHHOTO TOPU30HTAIBHO. [IpoBepKa rUmoTe3sl O MPSIMOi
MPONOPUMOHAIBHON 3aBUCUMOCTH MEXAY AAIBHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEJNA.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTU C IOCTOSHHOW IO MOJIYJIFO CKOPOCTBIO.

WccnenoBanue 3aBUCUMOCTH Tiepuojia OOpalieHusi KOHHYECKOTO MasiTHUKa OT €ro
MapaMeTpPOB.

Tema 2. /lunamuxa.

IlepBeiit 3akoH Hprotona. MHepunanbhbeie cucteMmsl oTcuéra. [I[puHIMI OTHOCUTENBHOCTH
[Nanunes. HemneprmanbHbie cUCTEMBI OTCUETa (OMpEIEICHUE, IPUMEPHI).

Macca tena. Cuina. [lpuHnun cynepno3uiuu Cui.

Bropoii 3akoH HeroToHa 111 MarepuaibHON TOUKH.

Tperuii 3akoH HproTOHA i1 MaTe€pUaIbHbBIX TOUYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCCHI.

Cwia TsDKeCcTH. 3aBHCUMOCTh YCKOPEHHsT CBOOOJHOTO TIQJEHUsT OT BBICOTHI HAJ
MOBEPXHOCTHIO IJIAHETHI M OT reorpaduueckoil mupoTel. JIBr>keHHe HEeOeCHBIX Tel M HX
cnyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, IBUXKyIIerocsi ¢ yCKOpeHHUEM.

Cwna tpenus. Cyxoe TpeHue. Cuyia TpeHUs CKOJBXKEHUS M CHUJIa TPEHHS TOKOS.
Koadduiment tpenus. Cuna cOnpoTUBIEHUS MPHU ABMKEHUU Tella B JKMIKOCTH WU Trase, eé
3aBUCUMOCTbH OT CKOPOCTH OTHOCHUTEIIBHOTO JBUKECHMUS.

Hasnenue. 'unpocrarnueckoe nasnenue. Cuia Apxumena.

TexHuueckrne yCTpOMCTBA W TEXHOJOTMYECKHE MPOIECCHl: MOAIIUITHUKH, JIBUXKCHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Hab6nronenue nBuKeHUs TEN B HHEPIMAIBHBIX M HEMHEPIIUATBHBIX CHCTEMax OTCUETa.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenune nByX UMIMHIPOB WJIM IIAPOB Pa3HOW Macchl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPLMAIBHON CUCTEMBI OTCUETA.

CpaBHEHHME PABHOIECUCTBYIOIIEH MPUIIOKEHHBIX K TEIIy CHJI C IPOU3BEACHUEM MACChl TEJa
Ha €ro yCKOPEHHE B MHEPLIMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cuJl, BOBHUKAIOLIUX B PE3YJIbTATE B3AUMOAEHCTBUS TEIL.
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N3MmepeHne macc 1o B3auMOJICUCTBUIO.

HesecomocTts.

Bec tena mpu yCKOpEHHOM ITOABEME U I1aJICHUH.

LlenTpOoOEKHbIE MEXaHU3MBI.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npakmuxym.

W3mepenue paBHOJCHCTBYIOMIEH CHJI TP JBMYKEHUU OpyCKa 110 HaKIIOHHOM TJIOCKOCTH.

[IpoBepka rumore3sl O HE3aBUCHMOCTH BpPEMEHHM IBHKEHHsI Opycka IO HaKJIOHHOU
IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro0 MACCHI.

HccenenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIMX B INPYKUHE U PE3MHOBOM
oOpasiie, oT ux aedopMaruu.

W3ydeHne ABMKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKUHYTON uepe3 NErKuil OII0K.

N3mepenne koddduirienTa TpeHus Mo BeIWYHHE YTI0BOro Kodd¢uilneHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue [BWXKEHUS Opycka [0 HAKJIOHHOM IUIOCKOCTM C IEPEMEHHBIM
K03 PUITMEHTOM TpEHUS.

N3yuenue ABMkKEHUS rpy3a Ha BaJly C TPEHHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHOo TBEpAOE Teino. [locTynarenbHOe U BpalaTesbHOE JIBUKEHUE TBEPIOrO Tea.
MOMEHT CcuJIbl OTHOCUTENBHO OCH BpaileHus. [lnedo cunbl. CrnoxxkeHue Cuil, MPUIIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxkecTu Tena.

VYcioBus paBHOBECHUS TBEPIOTO TEIA.

VYcroitunBoe, HEYCTOMYMBOE, O€3pa3InyHOE PABHOBECHE.

TexHUueckne ycTpoHCTBAa M TEXHOJIOTMUECKHE IPOLECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryaTbie KOHCTPYKIIMH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALICHUS.

KoHcTpynpoBaHne KpOHIITEHHOB U PACYET CUIT YIIPYTOCTH.

N3yyenue yCTOMYUBOCTU TBEPAOIO T€Jla, UMEIOLIETO MJIOMIAb OIIOPHI.

Tema 4. 3akonvl cCOXpaneHusn 6 MexanukKe.

HNmnynsc mMaTepuanbHONW TOYKH, CUCTEMBbl MaTepuaibHbIX Touek. LleHTp macc cuctemsl
MaTepHalbHBIX TOUEK. Teopema 0 JBUKEHNH LIEHTpa Macc.

NMiynbC cuiibl 1 ”3BMEHEHHE UMITYJIbCa Tea.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaxkTnBHOE ABIKEHME.

MomeHT umnyibca MaTepuanbHOM ToukW. IIpencraBieHHEe O COXpaHEHMHM MOMEHTA
MMITYJIbCa B IIEHTPAJIbHBIX MOJISX.

Pabora cunel Ha MaloM M Ha KOHEYHOM nepemerieHuu. ['paduueckoe mpeacraBieHue
pabOTHI CHITHI.

MOIIHOCTD CHJIBI.
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Kunerndeckast 2Hepruss MaTepHabHOM TOYKH. Teopema 00 M3MEHEHHH KHHETHYECKOM
SHEPIrUH MATEPUATILHON TOYKH.

[ToreHunanbHble M HEMOTEHIMANIbHbIE cuibl. IloTeHnuanbHas sHeprus. [loTeHnuanpHas
SHeprus ynpyro 1eopMHUpPOBaHHOM NpyxuHbl. [loTeHUManbHas 3HEPrust Teja B OJAHOPOIHOM
rpaBUTallMOHHOM Moze. [loTeHnuanbHas 3Heprus Tejla B TPaBUTALMOHHOM I10JI€ OAHOPOJHOTO
napa (BHyTpH U BHe 11apa). Bropast kocMuueckas CKopocTb. TpeThsi KOCMUYECKasi CKOPOCTb.

CBsi3b pabOTHI HEMOTEHIMATBHBIX CHJI C M3MEHEHHEM MEXaHHMYECKOW IHEPTUU CHUCTEMBI
TeN. 3aKOH COXPaHEHHS] MEXaHUYECKON YHEPTUH.

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHue bepHymu s UACANbHOM JKUJIKOCTH Kak CJIEACTBUE 3aKOHA COXPAHEHUS
MEXaHUYECKON IHEPTUU.

TexHuueckue ycTpoHCTBA M TEXHOJIOTMYECKUE IPOLECCHI: IBHUKCHHE PAKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, PUIypHOE KaTaHUE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTrBHOE BUKEHUE.

M3mepeHne MOITHOCTH CHJIBI.

W3MeHeHne 3HepruM Tena Mpu COBEPILIEHUHU padOThI.

B3anmMHblIe npeBpaneHuss KHHETUYECKON U TOTEHIIMAIIbHOW SHEPTUH NIPU IEHCTBUU HA TEJIO
CHUJIBI TSDKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit 3xcnepumenm, nadopamopmnsie padbomoi, nPAKMUKYM.

W3mepeHune uMiynbca Tena no TOpMO3HOMY MYTH.

W3mepeHue cuiibl TATH, CKOPOCTH MOJIENH 3JIEKTPOMOOUIISI U MOILITHOCTH CHJIBI TATH.

CpaBHEHNE U3MEHEHUS UMITYJIbCA TENA C UMITYJIBCOM CHJIBL.

HccnenoBanue coxpaHeHHs] UMITYJIbCA IIPU YIPYTOM B3aUMOIEHCTBUH.

W3mepenre KNHETUYECKOM YHEPTHUHN Teja 10 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS TOTEHLUAIBHOM SHEpIUU NPY>KUHBI C pabOTOM CUJIBI TPEHHUSL.

Onpenenenue paboOThl CHIIBI TPEHUS MPH IBUKEHUH TeJa M0 HAKJIOHHOMN TIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka v TepMOAUHAMMKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOT MEOPUU.

OCHOBHBIE TOJIOKEHHUSI MOJIeKyJIsspHO-KuHeTnyecko Teopun (MKT), ux onbiTHOE
obocHoBanue. uddysus. bpoynosckoe nBmxeHue. XapakTep ABWKEHHS M B3aUMOACHUCTBUS
YyacTUIl BellecTBa. MoJiesin CTPOSHUSI Ta30B, )KUJIKOCTEH U TBEPIBIX TENT U 0OBSICHEHUE CBOWMCTB
BElleCTBAa Ha OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BeniecTBa. [locrosiHHas ABoraapo.

TennoBoe paBHoBecue. TemmnepaTypa u crocobbl e€ u3mepenus. lllkama temmnepatyp
enbcus.

Mosienb naeanbHOTO raza B MOJEKYJIIPHO-KMHETUYECKOM TEOpUH: YaCTHUIIbI Ta3a JBUKYTCS
XAOTHUYECKHU U HE B3aUMOJEHCTBYIOT APYT C APYTOM.

['a3oBele 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomtoTHas Temieparypa
(wkanma temmneparyp KensBuna). 3axon JlampTona. M3omporecchl B uaealibHOM rase cC
IOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I'paduueckoe npeacTaBieHne U30MPOLECCOB: U30TepMa,
u30x0pa, n3obapa.
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CB43b MEXy JaBJICHUEM U CPEAHEN KUHETUYECKOW YHEPTUEHN MOCTYNATEIbHOT0 TEMIOBOTO
JBUKEHMS MOJIEKYJI UJI€aJIbHOTO ra3a (OCHOBHOE YPAaBHEHHME MOJIEKYJIIPHO-KUHETUYECKON TEOpUH
WJICaJIbHOTO Ta3a).

CBs3p  aOCONIOTHOM  TeMIlepaTypbl TEPMOJMHAMUYECKOW CHCTEMBI CO CpenHel
KMHETUYECKOM dHEpPrueil NoCTyNnaTeIbHOrO TEMIOBOTO ABMKEHUS €€ YaCTHII.

TexHuueckue YCTpOICTBA U TEXHOJIOTMYECKUE IIPOLIECCHI: TEPMOMETp, OapoMmerp,
[I0JIyY€HUE HAHOMATEPUAJIOB.

Hemoncmpayuu.

Mopenu nBUKEHNS YaCTUL BELIECTBA.

Mopnens OpOYHOBCKOTO JIBUYKEHHUSI.

Buneopoinuk ¢ 3anucbio pealbHOro OpOyHOBCKOTO JIBUYKEHUS.

Huddysus xunkocrei.

Mogaens onbita [lITepha.

[IpuTsxeHue MOJIEKyII.

Mopnenu KpUCTaJUIMYECKUX PEIIETOK.

Habmronenue u ncciaeioBaHUE U30MPOLIECCOB.

Yuenuueckuii sxkcnepumenm, nabopamopnvie padbomot, npaKmuKym.

HccnenoBanue mporecca yCTaHOBICHHS TEIUIOBOTO PABHOBECHSI TIPH TEIUIOO0OMEHE MEXKIY
ropsiuei U X0JIOJAHON BOJOM.

W3ydyeHrne U30TEPMUYECKOrO TMporecca (PeKOMEHIOBAHO HCIONIb30BaHHe LU(POBOH
nabopaTopun).

N3ydenune n30XopHOTro mnpouecca.

N3ydenue nzobapHOro npoiecca.

[IpoBepka ypaBHEHHS! COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennoevie mauiunboi.

Tepmoannamuueckas (T/1) cucrema. 3ajanne BHEIIHUX YCIOBHM Il TEPMOIMHAMUYECKON
cucteMbl. BHemHne u BHyTpeHHue napameTpol. [lapamerpsl TeEpMOIMHAMUYECKOW CHCTEMBI KakK
CpeIHMEe 3HAaUeHUs BEJIMUYHMH, OMMCHIBAIOIINX €€ COCTOSSHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Havasio TepmMoanHaMuku. CaMONpON3BOJIbHAS pellaKcalis TePMOANHAMUYECKON
CUCTEMBI K TEIUIOBOMY PaBHOBECHUIO.

Mopnens uaeanpbHOr0 raza B TEPMOJMHAMUKE — CHCTEMa YpaBHEHHH: ypaBHEHHE
MenneneeBa—KnaneiipoHa 1 BbIpaXX€HUE JUIsI BHYTPEHHEW SHEPruM. Y CIOBUS NMPUMEHUMOCTHU
TOM MOJENN: HU3Kasg KOHIEHTpAIMs 4YacTULl, BBICOKHE TeMIlepaTypbl. BovipaxkeHue s
BHYTpPEHHEH SHEPrUU 0JIHOATOMHOTO HJI€aIbHOIO rasa.

KBa3ucrtatnueckre u HeCTaTUYECKUE MPOIIECCHI.

DnemeHTapHas paboTa B TepMOANHAMHKE. Beruncienne paboTsl mo rpaduky mnpoiecca Ha
pV-auarpamme.

Temonepenaya kak crnoco®0 HW3MEHEHHUS BHYTPEHHEH OHHEPruM TepMOJIMHAMUYECKOU
cucTtembl 06e3 coBepieHus padoTsl. KoHBeKIUs, TEMIONPOBOIHOCTD, U3IyUCHHE.

KonuuectBo Temnorel. Temno€MKocTh Tena. YAelbHass W MOJSpHas TEMI0EMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeIUioTa CropaHus ToluMBa. Pacuér komuyecTBa
TEIJIOTHI TIpH Terutonepenaye. [lorstue o0 agnadbaTHOM Mporiecce.

[TepBrIii 3aK0H TepMOoAMHAMUKA. BHYTpeHHsis1 sHeprus. KomudyecTBo TermioTel 1 paboTa Kak
Mepbl U3MEHEHUS BHYTPEHHEN SHEPTUU TEPMOIUHAMUYECKOU CUCTEMBI.
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Bropoili 3akoH TepMOAMHAMHUKHM JUIsl PABHOBECHBIX IIPOLIECCOB: 4Ye€pe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJUHAMHUYECKOW CHCTEMBI NMPOXOJUT EIMHCTBEHHas aauadaTta.
AOcoutoTHas TeMIiepaTypa.

BTtopoii 3aK0H TEpMOJMHAMUKH I HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOXKHO IEpeaaTh
TEIJIOTY OT OoJiee XOJOJAHOrO Teja K Oojiee Harperomy 0Oe3 kommeHcaruu (Kmaysmyc).
HeoOpaTtumocTs IpUpOIHBIX IPOLIECCOB.

[TpuHMIel AeiicTBUSA TermnoBbix MamuH. KIT/I.

MakcumanbHoe 3naduenune KIIJI. [{ukn Kapno.

DKOJIOTMYECKUE aCIEKThl MCIIOJIb30BAHUS TEIUIOBBIX JABUrarened. TemnoBoe 3arps3HeHue
OKPYXKAarOILEH CpeIbl.

TexHuueckue ycTpoucTBa M TEXHOJIOTHYECKUE IMPOILIECCHI: XOJOAMIBHUK, KOHAUIIMOHED,
IU3eTbHBIA W KapOIOpaTOpHBIM JBUraTeNnu, mapoBas TypOuHA, NOTy4YEHHE CBEPXHHU3KUX
TEMIIepaTyp, YTWUIU3ALMS «TEIUIOBBIX» OTXOJOB C UCIOJIb30BAaHUEM TEIUIOBOI'O HAcoca,
yTHIIM3a1Ms OMOOPTraHUYECKOTO TOIUIMBA JIJISl BEIPAOOTKH «TETUIOBOMY M DJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IPH aInadaTHueCcKOM PacIIupEHUH.

Bo3nyniHoe orauso.

CpaBHeHHE YIEIbHBIX TEIIIOEMKOCTEH BEIIECTB.

CriocoObl I3MEHEHHSI BHYTPEHHEH YHEPTHH.

HccnenoBanue aquabaTHOro mpoiiecca.

KoMnbrorepHble MOAENH TEIUIOBBIX JBUraTENCH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenne yaenbHOU TeT0EMKOCTH.

HccnenoBanue nporecca OCTbIBAaHUS BELIECTBA.

HccnenoBanue aquabaTHOTo mpoiiecca.

N3yuenne B3aMMOCBS3U DHEPTUU MEKMOJIEKYJISIPHOTO B3aUMOJCHCTBUS U TEMIIEpaTyphl
KHTICHHS JKUIKOCTEH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Pazoevie nepexoovl.

[TapooOpa3oBanne u KoHJeHcanus. MchmapeHwe U KHIIEHHE. YJIeNbHas TerioTa
napooOpa3oBaHusl.

Hacpimmennsie W HeHacwilieHHbIE mapbl. KadyecTBeHHass 3aBUCUMOCTh IUIOTHOCTH U
JABJICHUSI HACBIIIEHHOTO TMapa OT TEMIEpaTyphbl, UX HE3aBUCUMOCTh OT 00bEMa HACHIIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT JaBJIEHUS B KUJIKOCTH.

BnaxxHocTs Bo3ayxa. AGCOIIOTHAS U OTHOCUTENIbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrammuyeckue u amopdHbIe Teaa. AHU30TPONHUS CBOMCTB KPUCTAIIIIOB.
[TnaBrnenue u KpucTauU3anus. Y aelbHas TerioTa miaaBienus. Cyonumanus.

Hedopmaruu tBEpHOro Tenma. Pactsokenne u cxkatue. Cnsur. Monyne FOnra. Ilpenen
yrnpyrux aedopmanui.

TennoBoe pacmMpeHnue KUAKOCTEH M TBEPIBIX TeJ, 00BEMHOE U JTMHEHHOE paCITUPECHHE.
AHTapMOHHU3M TETIJIOBBIX KOJIEOAHUI YacTHII BEIIECTBA KaK MPUYNHA TETIOBOTO PACIIUPEHUS Tell
(Ha KaYeCTBEHHOM YpPOBHE).

[Ipeo6pa3zoBanue FHEPTUH B (Pa30BBIX Mepexoax.

YpaBHEHHE TEIUIOBOTO OalaHca.
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[ToBepxHocTHOE HaTsKkeHUe. KoadduiueHT noBepXHOCTHOrO HaTshkeHUs. KanuspHbie
ABJEHUA. /[aBieHune o UCKPUBIEHHOM MTOBEPXHOCTHIO xuakocTH. @opmyia Jlaraca.

TexHuueckue yCTpOiiCTBA U TEXHOJOTMYECKHE IPOLIECCHI: JKUAKUE KPUCTAJLIBI,
COBpPEMEHHBIE MaTEPUAJIbL.

Hemoncmpayuu.

TemnoBoe pacimpeHue.

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenune. Kunenue npu noHWKEHHOM JaBJICHUU.

W3mepeHne cuibl MOBEPXHOCTHOTO HATSKEHUSI.

OIBITHI ¢ MBUIBHBIMH TIEHKAMHU.

CmauuBanue.

Kanunnspusie sBneHus.

Mosenu HeHbIOTOHOBCKOM KUAKOCTH.

Crioco0bl U3MEpEHUs BIKHOCTH.

HccnenoBaHue HarpeBaHUs U IUIABJICHUS KPUCTAIUIMUECKOTO BEIIECTBA.

Bunbr nedopmarnmii.

Hab6nronenue Mansix aedopMarimii.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yuenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUAKOCTEM.

W3mepeHue yaenpHOM TerI0ThI IJIaBICHUS JIba.

W3ydeHne CBOMCTB HACKHIIIEHHBIX MApOB.

N3mepeHune abCoMIOTHOM BIIaXKHOCTH BO3yXa U OLIEHKA MacChl IAPOB B IIOMEIICHUH.

N3mepenne ko3 huiinenTa moBepXHOCTHOTO HATHKEHHUS.

N3mepenune moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AeQOopMaIlii Pe3HHOBOTO 00pasiia OT MPHIOKEHHON K HEMY
CUJIBI.

Pa3nen 4. DaekTpoauHaMuka.

Tema 1. dnexmpuueckoe noe.

DneKkTpu3anus Tea U €€ MpOsBIEHUs. DJIEKTPUUYECKUU 3apsal. J(Ba BHIA AIEKTPUUYECKUX
3apsa0B. [IpoBOIHUKY, TUANEKTPUKH U TOTYTIPOBOIHUKU. DJIEMEHTAPHBIHN AJIEKTPUUECKUI 3apsi.
3aKOH COXpaHEHMsI SJIEKTPUUECKOTO 3apsiia.

B3aumopeiictBue 3apsaaoB. Toueunsie 3apsaabl. 3akoH Kynona.

Onekrpuueckoe nojie. Ero nelicTBrue Ha 3J€KTPUUECKUE 3apsbl.

Hanpsok€nnocts  snektpudeckoro mnosst. [IpoOubiit 3apsa. JluHum HanpsbkEHHOCTH
ANEKTpUYECKOTro 1mossi. OJHOPOIHOE FIEKTPUUYECKOE TOJIE.

[ToTeHIIMaTbHOCTh AJIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh MOTEHIIMANOB M HaIpsKEHUE.
[ToTeHumanbHas SHEPrus 3apsiaa B JIEKTPOCcTaTUYeCKOM noJie. [loTeHnnan 31eKTpoCcTaTuYecKOro
nosisi. CBsA3b HANPSDKEHHOCTU TOJS U Pa3HOCTH MOTEHLMAJIOB AJIS 3JIEKTPOCTATHYECKOIO MO
(KaK OTHOPOAHOIO, TaK U HEOJHOPOIHOIO).

[IpuHIUI CyneprIO3UIINH SIEKTPUUECKHUX MOJIECH.

[Tone Toueunoro 3apspa. Ilonme paBHOMepHO 3apsikeHHOM cdepsl. Ilome paBHOMEpPHO
3apsOKEHHOTO 10 00bEMy Tmapa. Ilose paBHOMEpPHO 3apssKEHHOW OECKOHEYHOW TUIOCKOCTH.
KapTtunel 1uHUN HanpssKEHHOCTH ATUX TOJIEH M SKBUITOTEHIIUAIBHBIX TOBEPXHOCTEH.

[IpoBOIHUKY B AIEKTPOCTATUYECKOM I10JI€. Y CIOBUE PABHOBECHS 3apsJIOB.
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JIMPNEeKTpUKHY B 3JIEKTPOCTATHYECKOM MOJ€E. J(naneKkTpuyeckas NpoOHUIAeMOCTh BEIECTBA.

KonpneHncarop. OneKTpoEMKOCTh  KOHJEHCATopa. ONEeKTPOEMKOCTh  IIJIOCKOIO
KOH/JIEHCATOopa.

[TapannensbHoe  coeauHeHue  KoHAeHcaTopoB.  IlocnmenoBaTenbHOE — coeMHEHHE
KOHJIEHCAaTOPOB.

OHeprus 3apsKEHHOr0 KOHIEHCATOopa.

JBr>keHUE 3apsKEHHOW YaCTHULIbI B OJTHOPOJHOM 3JIEKTPUUYECKOM TIOJIE.

TexHu4eckue ycTpOCTBa M TEXHOJOTMUECKHE MPOLECCHI: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIEKTPOCTaTUYECKas 3alll1Ta, 3a3eMJICHIE JIEKTPOIIPHOOPOB, KOHACHCATOPhI, reHepaTop Ban ne
['paada.

Hemoncmpayuu.

VYeTpoilcTBO U IPUHLUI AEHCTBUS 3JIEKTPOMETPA.

DIIEKTPUUYECKOE T0JI€ 3apsHKEHHBIX IAPUKOB.

DNEKTPUUECKOE MOJI€ IBYX 3aPSKEHHBIX IJIACTHH.

Moguens anekTpocraTuieckoro reaeparopa (Ban ne ['paada).

[IpoBOIHUKY B AJIEKTPUYECKOM II0JI€.

DJIeKTpOCTaTUYECKas 3allMTa.

YCTpolcTBO M ACMCTBUE KOHJECHCATOPA MOCTOSHHOM M IEPEMEHHON EMKOCTH.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IJIOCKOI0 KOHJIEHCATOPA OT IIOIIA M IUIACTUH, PACCTOSHUS
MEXAY HUMH U TU3IEKTPUUECKON POHNULIAEMOCTH.

DHeprus MEKTPUUECKOr0 MOJIs 3apsKEHHOI0 KOHJIEHCAaTopa.

3apsiaKa U pa3psKka KOHAEHCAaTopa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

Onenka cul B3aMMOJEHCTBUSA 3apSKEHHBIX TEIL.

HaGnronenue npeBpalieHuss 3HEPruu 3apsKeHHOT0 KOHAEHCATOPa B SHEPTUIO U3ITy4EHUS
CBETOAMO/1A.

W3ydeHne npoTeKkaHus TOKa B LIETIH, COJIEprKalllel KOHIeH caTop.

Pacnipenenenne pa3HOCTH MOTEHUHUAIOB (HANpPSDKEHUS) TpU  I[OCIEI0BATEIbHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPeE3 PE3UCTOP.

Tema 2. Ilocmoannwlil 31eKmpuyecKuii mox.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VYcnoBus CymeCTBOBAHMS TOCTOSIHHOTO 3JIEKTPUYECKOro Toka. VcTouHukm ToOKa.
Hanpsixenne U u OJIC &.

3akon Oma 1S y4acTKa Lenu.

DNEKTPUUECKOE CONIPOTUBIIEHUE. 3aBUCUMOCTb COIPOTUBIIEHUS OJTHOPOJIHOTO POBOJHUKA
OT €ro JUIMHBI U IJIOUIa/Id NONEPEYHOI0 CEUEHUs. Y I€JIbHOE CONPOTUBIIEHUE BELIECTBA.

[locnenoBarenpHOE, NaApAIENBHOE, CMEIIAHHOE COEAVMHEHUE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX deKkTprueckux 1enei. [Ipasuna Kupxroda.

Pabora anexrpuueckoro Toka. 3akon J[xoynsi—Jlenna.

MOIIHOCTb 3JIEKTPUUECKOTO TOKA. TemnoBast MOLUTHOCTh, BbIIEIsIEMAasi HA PE3UCTOPE.

O/1C 1 BHyTpeHHee CONPOTUBICHHE UCTOYHHUKA TOKa. 3aKkoH OMa JiIsl MOJIHOM (3aMKHYTOM)
AJIEKTPUYECKOM 1enu. MOIHOCTh UCTOYHUKA TOKa. KOpoTKOe 3aMbIkaHuE.

KonzaeHncarop B 11enu NOCTOSIHHOTO TOKA.
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TexHu4eckne yCTpOMCTBa M TEXHOJIOTMYECKHE MPOLECChl: aMIEpPMETpP, BOJBTMETP,
peocTar, CYETUHUK IEKTPUIECKOM SHEPTHUH.

Hemoncmpayuu.

W3mepenne cuilbl TOKa U HapPsKEHUSL.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT HANPSDKEHUS I PE3UCTOPA, JIAMIIBI
HaKaJIUBaHUs U CBETOIMO/IA.

3aBUCUMOCTh CONPOTUBIICHUS IIWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIU
MONIEPEYHOI0 CEYEHUSI U MaTepHaa.

HccenenoBanue 3aBUCUMOCTY CHITBI TOKA OT COITPOTUBIICHHUS ITPU IOCTOSTHHOM HaIPSKEHUU.

[Tpsimoe m3mepenne DJIC. KopoTkoe 3aMbIkaHUE rajibBaHUYECKOI'O JIEMEHTA M OLEHKa
BHYTPEHHETO COMPOTUBIICHUS.

CrniocoObI coeiMHEHUST UCTOYHUKOB Toka, JJ1C GaTtapeii.

HccnenoBanue pasHOCTH MOTEHIUATIOB MEX/1y MOJIOCAMH UCTOYHUKA TOKA OT CHJIBI TOKA B
LEMH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomel, npakmuxym.

HccenenoBanue CMEIIAHHOTO COEJUMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro COnpoOTUBIEHUS IPOBOJHUKOB.

HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA OT HAIIPSDKCHUS IS JIaMITbl HAKaJIMBAHUS.

VYBenuueHue npejeia u3MEepeHust amrnepMerpa (BoJIbTMETPA).

N3mepenne 3/1C u BHYTpEHHETO CONPOTUBIIEHUS HCTOYHUKA TOKA.

Hccnenosanue 3apucumoct D/1C raibBaHUYECKOTO 3JIEMEHTa OT BPEMEHH IPU KOPOTKOM
3aMbIKaHUH.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXTY TIOJIFOCAMH HCTOYHUKA TOKA OT CHJIBI TOKA B
LEMH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTH UCTOYHHMKA TOKA OT CUJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

DneKTpuueckas TMPOBOAMMOCTh PA3IMYHBIX BEIHIECTB. JIEKTPOHHAS MPOBOJUMOCTH
TBEPABIX  METAUIOB.  3aBUCUMOCTb  CONPOTHBJIEHUS  METAUIOB  OT  TEMIEpaTyphl.
CBepXNpoBOAUMOCTb.

DNeKTpUUYECKHil TOK B Bakyyme. CBONCTBA AJIEKTPOHHBIX ITyYKOB.

[TomympoBoHuku. CoOOCTBEHHass W TpPUMECHas MPOBOJUMOCTH IOJYIPOBOTHUKOB.
CaoticTBa p—n-niepexoaa. [lomynpoBoHUKOBbIE TPHOOPHI.

DJEKTPUUYECKUI TOK B 3JEKTPOJIUTAX. DJIEKTPOIUTHYECKAs AMCCOLUALUS. DIEKTPOIIU3.
3akonsl Dapazes A 3IEKTPOIIN3a.

OneKTpuYecknii TOK B Tra3ax. (CaMOCTOATENbHBIM M HECAMOCTOSITENBHBIN paspsl.
Paznuunble TUTIBI cCAaMOCTOSATENBHOTO pa3psiaa. Monnus. [1na3ma.

TexHu4yeckue yCTpPONMCTBA M MPAKTUYECKOE NPUMEHEHHUE: Tra3opa3psaHble JIaMIIbI,
JEKTPOHHO-JTy4YeBasi TpyOKa, MOJYIPOBOJAHUKOBBIE NMPUOOPHI: AUOA, TPAH3UCTOP, (POTOAUOM,
CBETOAMOJI, TalbBaHWKa, paQUHUpPOBAHHUE MEIH, BHIIUIABKA QIIOMUHUA, OSJEKTPOHHAS
MUKPOCKOIIHUS.

Hemoncmpayuu.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 37EKTPOJIUTOB.

3akoHsl nekTposinza dapanest.
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HckpoBoii pa3psan U MpoOBOJUMOCTh BO3/1yXa.

CpaBHeHuE NPOBOIMMOCTH METAJJIOB U MOJIYIIPOBOJIHUKOB.

OaHOCTOPOHHSS POBOIMMOCTD JUOJIA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, nPAKmMuKym.

HaGnronenue anexrpoinusa.

W3mepenue 3apsia 0JHOBAJIEHTHOIO MOHA.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JTUOJA.

Du3nYeCKHil NPaAKTHKYM.

Crioco6b1 n3MepeHus (PU3NYECKUX BEIMYUH C UCIOJIb30BAaHUEM aHAJOTOBBIX U HU(POBBIX
U3MEPUTENBHBIX TPUOOPOB M  KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONMIOTHBIE U
OTHOCHUTEJIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (u3mueckux BenuuuH. OlLleHKa TIpaHull
MOTPEIIHOCTEH.

[TpoBeneHNEe KOCBEHHBIX U3MEPEHUH, HCCIICIOBAHUN 3aBUCUMOCTEH (DU3HMUSCKUX BEITNIHH,
IPOBEpPKA IMPEUIOKEHHBIX TUMOTE3 (BBIOOp M3 padoOT, ONMMCAHHBIX B TEMAaTHUYECKHX pa3jeiax
«YYeHNYEeCKUH IKCIIEPUMEHT, J1JAOOpaTOPHbIE pabOThI, IPAKTUKYM).

MexnpeaMeTHbIe CBSI3H.

N3zyuenne kypca ¢pusuku yriayonéaHoro ypoBas B 10 kitacce oCymiecTBIsieTcs ¢ yU4€TOM
COJIEp)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemuvie nonamus, C6A3AHHbBIE C UFYUEHUEM MEMO006 HAYUHO20 NO3ZHAHUA:
sBIICHUE, Hay4YHBIA (akT, rumore3a, (Qu3MUecKkas BEIMYMHA, 3aKOH, TEOpHs, HaOIIOICHUE,
HKCIEPUMEHT, MOJIEIMPOBAHUE, MOJIEb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUH, U3MEPUTEIIbHBIE
npubopsl, nudposas 1adopaTopus.

Mamemamuxka: peunieHue cucteMbl ypaBHeHuMH. JluneiiHas ¢yHkums, mnapabona,
runep6osa, ux rpaguku u cBoiicta. Tpuronomerpuueckre GyHKIUU: CUHYC, KOCUHYC, TAHT'€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpBl M HX MPOEKIUH Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

Buonozua: mexannueckoe ABMKEHHE B JKHUBOM mpupojae, auddysus, ocMoc, TermoooMeH
JKUBBIX ~ OpPraHM3MOB, TEIUIOBOE  3arpsA3HEHHE  OKpYyXarouled  cpedbl,  yTUIM3alus
OMOOpPraHNYECKOro TOIJIMBA JJISl BBIPAOOTKH «TEIJIOBOM» M 3JEKTPOIHEPTUH, MOBEPXHOCTHOE
HaTSHDKEHHUE U KallWJUIIPHBIE SIBJICHUSI B IPUPOJE, IEKTPUUYECKUE SIBICHUS B )KUBOU NIPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MoOJIIpHasi Macca, MoJy4eHrne HaHOMaTepHUasIoB, TEIJIOBbIE CBOMCTBA TBEPABIX TN, )KUJKOCTEH U
ra3oB, JKUJKHE KPHUCTAJUIbI, JJEKTPUUECKHE CBOMCTBA METAJIOB, 3JEKTPOIUTHYECKas
JYCCOLIMAINS, TajlbBAHUKA, JIEKTPOHHAS MUKPOCKOIIHS.

T'eozpaghusa: BnaxxHOCTh BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonozusa: npeoOpa3oBaHue JBUKEHHUH C HCIIOIBb30BAHUEM MEXaHU3MOB, YUET CYyXOro U
KUJIKOTO TpPEHHS B TEXHUKE, CTAaTUYECKHME KOHCTPYKUMHU (KpOHIUTEHH, pemérdyarbie
KOHCTPYKIIMH), UCIIOJIb30BaHNE 3aKOHOB COXPAaHEHHsI MEXaHUKH B TEXHHMKE (THPOCKOII, BOJIOMET
U JIpyTue), ABUraTelb BHYTPEHHEro CropaHus, mapoBas TypOHMHA, OBITOBOW XOJIOJWJIbHUK,
KOHIWIIMOHEP, TEXHOJOTHUU IIOJIyY€HUSI COBPEMEHHBIX MaTepuajoB, B TOM 4HCIE
HAaHOMATEPHAJIOB, M  HAHOTEXHOJOTMM,  JJCKTPOCTAaTHYECKas  3alllUTa,  3a3¢MIICHUE
AIIEKTPONPUOOPOB, ra30pa3psAHbIC JTAMITBI, TTOJTYIPOBOJHUKOBBIE TPHOOPHI, TATbBAHUKA.
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11 xnace

Pa3nen 4. DaekTpoanHaMuka.

Tema 4. Maznummnoe none.

B3auMopeiicTBuEe NOCTOSHHBIX MAarHUTOB U IMPOBOJHHUKOB C TOKOM. MarHuTHoe IMoOJe€.
Bekrop MaruuTHON MHAYKIUU. [[pUHIUIT CyTIeprioO3UIMU MAarHUTHBIX ToJei. JIMHUM MarHUTHOU
WHIYKIUU.

MarautHoe 1noJjie IPOBOAHMKA C TOKOM (IIPSIMOrO IPOBOJHHUKA, KATYIIKHM M KPYroBOI'O
BUTKA). OmbIT DpcTea.

Cuna Amriepa, €€ HanpaBJICHUE U MOYJIb.

Cuia Jlopenua, e€ HampaBlieHHE€ W MOJIYJb. JIBUKEHUE 3apsHKEHHOM 4YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenma.

MarnutHoe nosje B BeniecTBe. @eppoMarHeTHKuy, napa- U JUaMarHeTUKH.

TexHuueckue yCTpOWCTBA M TEXHOJOTMYECKHUE NPOLECCH: MPUMEHEHHE MOCTOSHHBIX
MarHuToOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTpoJABHUraTesb SAKkoOu, yCKOpUTEIn
AJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nuHMA WHAYKIMA MarHUTHOTO TIONS TOJOCOBOTO U MOJKOBOOOPa3HOIO
MOCTOSIHHBIX MarHUTOB.

KaptuHa nuHUN MarHMTHOM MHIYKIUM MOJS JJIMHHOTO MPSAMOrO IPOBOJHUKA U
3aMKHYTOT'O KOJIbLIEBOT'O IIPOBO/IHUKA, KATYILIKH C TOKOM.

B3aumozeiicTBue AByX MPOBOJIHUKOB C TOKOM.

Cuiia Amnepa.

HerictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

Habmronenne ABM>XeHUS My4dKa JIEKTPOHOB B MATHUTHOM IIOJIE.

[TpuHIMN AeCTBUS SEKTPOM3MEPUTENLHOTO TPUOOPa MarHUTOAIEKTPHUUECKONH CHCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HccnenoBanre MarHUTHOTO TOJISl TOCTOSTHHBIX MArHUTOB.

HccnenoBanue cBONCTB (heppOMarHeTUKOB.

HccnenoBanue JeNCTBUSA IOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuinsl AMmepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Omnpenenenre MarHUTHOM MHIYKIIUU HAa OCHOBE M3MEpPEHUs CHIIbI AMIiepa.

Tema 5. dnexkmpomaznumnan uHOYKYUA.

SBnenue snexkTpoMarHUTHOM MHAYKIMM. [loTOok BexkTopa MarHuTHOM MHAyKuuu. DJC
WHIYKIWW. 3aKOH 3JIeKTpoMarHuTHoM nHaykuu @apazes. Buxpesoe anexkrpruueckoe nomue. Tokn
dyxo.

O/1C nHAyKIMK B IPOBOAHUKE, IBHKYILIEMCS B OJTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktuBHOCTE. Karymika HMHAIYKTHBHOCTM B ILI€NM IOCTOSSHHOIO TOKa. SIBneHue
camouHaykiuu. IJ1C caMOMHAYKIWH.

OHeprus MarHUTHOT'O TOJIS1 KaTyIIKH C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHu4eckne ycTpocTBa U TEXHOJIOTMYECKHE MTPOLIECCHI: MHAYKI[MOHHAS M1€Yb, COJICHOU/,
3aIATa OT JIEKTPU3ALUH TEJI IIPU ABUKEHUU B MArHUTHOM I10J1€ 3€MJIH.
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Hemoncmpayuu.

HaoGmtonenue siBiieHUs 3JIEKTPOMArHUTHOM UHTYKIIUH.

Uccnenosanue 3apucumoctu 3/]C HHAYKIIUU OT CKOPOCTH U3MEHEHHSI MArHUTHOTO MTOTOKA.

IIpaBuiio Jlenua.

[Tanenne MarauTa B aIIOMUHAEBON (MEHOW) TpyOe.

SIBiieHME CAMOMHIYKIIU Y.

Uccnenosanue 3apucumoct IIC caMOMHIYKIIUU OT CKOPOCTU U3MEHEHHUS CHUJIbI TOKa B
LIETIN.

Yuenuueckuii skcnepumenm, nabopamopusie padoomol, NPAKMUKYM.

WccnenoBanue siBJICHUS AJIEKTPOMATHUTHON UHAYKITUU.

Ornpezenenre UHAYKIIMA BUXPEBOTO MATHUTHOTO TIOJISL.

HccnenoBanue sBICHUS CAMOUHTYKIUH.

CoOopka MojieNIH JIEKTPOMArHUTHOT'O TeHEpaTopa.

Pa3nen 5. Kojieoanus ¥ BOJIHBI.

Tema 1. Mexanuueckue Koebanus.

KonebarenbHast cucrema. CBoOOIHEIE KOJIEOaHM.

'apmonnueckue  kojeOanus. KuHemarmdeckoe W JUHAMHUYECKOE  OIKMCAHHE.
DHepreTUYecKoe onucaHue (3aKOH COXpaHEHUsI MEXaHUUECKOU YHEpTrun ). BeIBO AMHAMUYECKOTO
OIMCAHUS TAPMOHUYECKHUX KOJICOAHHUH U3 X YHEPTeTUICCKOT0 U KHHEMATHICCKOTO OTTCAHMSI.

AMrmutyaa u ¢aza konebanuil. CBsi3p aMIUIMTYABI KOJeOaHUI MCXOJHON BEIMYUHBI C
aMIUIUTYIaMU KoseOaHui €€ CKOPOCTH U YCKOPEHHUS.

[lepuon u yacrora xkonedanuit. I[lepnoa Mabix cBOOOAHBIX KOIEOAHUN MAaTEMAaTUYECKOTO
MasTHHKA. [lepro cBOOOIHBIX KOJIe0aHU TPYKUHHOTO MasSTHHUKA.

[TonsiTre o 3aryxarmux koinedanusx. BeinyxxaeHHbie konebanus. Pesonanc. Pesonanchas
KpuBas. BiusHue 3aTyxaHus Ha BUJ pe30HAHCHOW KPUBOM. ABTOKOJIEOaHUSI.

TexHU4ecKkne yCTPONCTBA W TEXHOJIOTMUYECKHE TIPOIECChl: METPOHOM, Yachl, Kauesw,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceficmorpad.

Hemoncmpayuu.

3anuch K0aeOaTeILHOTO IBUKCHUS.

Hab6mronenre He3aBUCMMOCTH TIEPHO/Ia MaJIBIX KOJIeOaHU rpy3a Ha HUTH OT aMIUTUTY/IbI.

WccnenoBanue 3aTyxarommx KoiaeOaHWl U 3aBUCHMOCTH TIEPUO/Ia CBOOOIHBIX KOJEOaHMIt
OT COIPOTHUBJICHHUS.

HccnenoBanune konebaHWil Tpy3a HAa MAacCHUBHOW MpPYXHHE C IeNbl0 (OPMUPOBAHUS
MIPEACTABICHHH 00 UAcaATbHON MOCIN TTPY>KUHHOTO MasITHHUKA.

3aK0oH COXpaHEHUs YHEPTUH NPHU KOJICOAHMIX TPpy3a Ha MPYKUHE.

HccnenoBaHue BRIHYKIEHHBIX KOJICOAHHIA.

Hab6mronenue pe3onanca.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomot, nPAKMUKyMm.

N3mepenne neproa cBOOOIHBIX KOJICOAHUI HUTSHOTO U TIPYKUHHOTO MasiTHUKOB.

W3ydeHne 3aKOHOB JABM)KEHUS TENa B X0/ KOJIeOaHH Ha yIIPyroM MOJBeCe.

N3yueHue ABUKEHUSI HUTIHOTO MAasITHUKA.

[IpeoOpazoBanme SHEPTUHU B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMILTATYIBI 3aTYXAOIIUX KOJICOAHUH.

HccnenoBanue BEIHYKICHHBIX KOJICOaHUH.
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Tema 2. Dnexmpomaznummnoie Koiebanus.

Konebarenbublii koHTyp. CBOOOIHBIC 3IIEKTPOMArHUTHBIE KOJIECOAHUS B UACATHHOM
KosiebarenbHOM KoHType. @opmyna Tomcona. CBsi3b aMIUIUTYABI 3apsga KOHIEHcATOpa ¢
aMIUTUTYAOH CUJIBI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHUs SHEPTUH B UJEATBHOM K0Je0aTeIbHOM KOHTYpeE.

3aryxaromue JJIEKTPOMarHuTHBIE —KoJeOaHUs. BBIHYKJAEGHHBIE 3JIEKTPOMArHUTHBIC
KoJIeOaHusl.

IlepemenHbi TOK. MOIIHOCTh NEPEMEHHOrO TOKA. AMIUIUTYJAHOE U JICHCTBYIOIIECE
3HA4YE€HUE CUJIbl TOKAa M HAIIPSKEHMsI IPU pa3IMuHON (popMe 3aBUCUMOCTH IIEPEMEHHOIO TOKA OT
BPEMEHU.

CuHyconJabHbIN IEpeEMEHHBIN TOK. Pe3nucTop, KOHAEHCATOp U KaTyIIKa UHIYKTUBHOCTU
B LIENIM CUHYCOUJAJIBHOTO IIEPEMEHHOr0 TOKa. Pe30HaHC TOKOB. Pe3oHaHc HanpspKkeHui.

Wneanbublii Tpanchopmarop. IIponsBonacTBo, nepenada U noTpeOiIeHue 3IeKTPUYECKOM
SHEPIHH.

DKOJIOTUYECKHE PHUCKHU IPHU IMPOU3BOJACTBE 3JeKTpodHepruu. KynbTypa ucnosb3oBaHus
3JIEKTPO’HEPI YU B IIOBCEAHEBHOM XKU3HHU.

TexHnueckue yCTpPOHCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: DJIEKTPUYECKHH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JINHUU 3JIEKTpoIiepeiay.

Hemoncmpayuu.

CB00OOAHBIE IIEKTPOMArHUTHbBIE KOJIEOaHMs.

3aBUCUMOCTb YaCTOTBI CBOOOIHBIX KOJI€OaHU OT MHIYKTUBHOCTU M €MKOCTH KOHTYpA.

OcuuiorpaMMsl 3J1IEKTPOMAarHUTHBIX KOJIEOAHUH.

['eHepaTop HE3aTyXarIUX 3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Mozenb 27EKTpOMarHUTHOTO T€HEpAaTopa.

BbIHY)X1€HHbIE CHHYCOMIaNIbHBIE KOJIEOaHNUs.

Pesucrop, karymika HHIYKTUBHOCTH U KOH/IEHCATOP B IIENH IEPEMEHHOI0 TOKa.

Pe3onanc npu mocniejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKH WHIYKTUBHOCTU U
KOHJIEHCATOPA.

VYCTpoiicTBO M MPUHIMIT AEUCTBHS TpaHchopMaTopa.

Monenb TMHUY 37IEKTpoIIepeiadH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3yuenue Tpanchopmaropa.

HccnenoBanne NEPEMEHHOIO TOKA YEpe3 MOCIEN0BATEIbHO COSAMHEHHBIE KOHIEHCATOD,
KaTyILIKY U PE3UCTOP.

Habmroienue 31eKkTpoMarHuTHOTO PE30HAHCA.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IENH MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMaZHUMHbBIE 60JIHbL.

MexaHnueckue BOJIHBI, YCIOBUS HX pacrpocTpaHeHus. [lomepedynsle W TpoAOJbHBIE
BosIHBI. [lepuon, ckopocTs pacnpocTpaHeHHs U AjuHa BOJHBL. CBOICTBa MEXaHWYECKUX BOJIH:
OTpakeHHe, peIoMIIeHUe, UHTephepeHIs U AUdpaKIIHs.

3Byk. CkopocTb 3ByKa. ' pomMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

[ITymoBoO€ 3arpsi3HEHUE OKPYKAIOIIEH CPEBI.

ONEKTPOMAarHUTHBIE BOJHBI. YCJIOBHS M3IIy4€HHUsS JJICKTPOMAarHUTHBIX BOJIH. B3ammuas
OpHUEHTAIM BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

19

MyHunmnaipHOE aBTOHOMHOE 0011eo0pasoBarenbHoe yupesxaenue I umuasust Ne 104 «Kitaccnueckast rTHMHa3HsD»
Pabouast mporpamma cpemnero oomiero oopa3oBanus 1o gpusuke (yriryOIeHHBIH YPOBEHb)



CBoiiCTBa  3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHHE, MPEIOMIICHHE, MOJSpU3aLus,
uHTEephEepeHIHs U AUDPaAKIIHSL.

[IIkana 3J1eKTPOMAarHUTHBIX BOJIH. [IprMeHEHHE 31EKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBUIeHUs. Pagnonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAtOIIEH Cpeibl.

TexHuueckue ycTpoilcTBa M INPAKTUYECKOE MPUMEHEHHUE: MY3BbIKaJIbHBIE WHCTPYMEHTHI,
pamap, paauoNpUEMHHK, TENeBU30p, aHTeHHa, Ttenedon, CBY-meub, ynbpTpa3ByKoBas
JMarHOCTHKA B TEXHUKE U MEULIMHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacpoOCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Koneo6:mromieecs Teno Kak HCTOUHUK 3BYKa.

3aBUCHUMOCTH JJIMHBI BOJHBI OT YaCTOTHI KOJIeOaHH.

Habumronenne otpakeHus U IpeIOMIIEHUS MEXaHUYECKUX BOJIH.

Habmonenue natepdepeHnny 1 1uppakind MEXaHUYECKHX BOJIH.

AKyCTHYECKUI PE30HAHC.

CBoiicTBa yapTpa3ByKa U €ro NpUMEHEHHE.

Habumonenne cBsi3u IpOMKOCTM 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOM M YacTOTOU
KOJICOAHUH.

HccnenoBanue  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTPA)XK€HUE, IPEJIOMIICHUE,
nossipu3anus, 1udpakuus, HHTephepeHIIns.

O6HapyxeHrue HHPPaKPACHOTO U YIBTPA(YHUOIETOBOTO U3TyUCHHUMN.

Yuenuueckuit sxcnepumenm, naéopamopnuvie pabomul, npaKkmuxym.

N3y4yeHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3y4eHne pacnpocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsamonnHENHOE pacrpoCTpaHEHHE CBeTa B OJAHOpOoAHOM cpene. Jlyd cera. ToueuHsblit
HCTOYHUK CBETA.

OtpaxeHnue cBera. 3akOHBI OTpakeHMs cBeTa. [locTpoeHune H300pakeHUl B IJIOCKOM
3epkane. Chepuieckue 3epkana.

[Ipenomnenune cBera. 3aKkOHBI TpEJIOMIICHHUS CBeTa. AOCOJNIOTHBIM TMOKa3aTesb
npesomiieHus . OTHOCUTENBHBIN IOKa3aTenab NpesoMieHHs. IoCTOSHCTBO 4acTOTHI cBeTa U
COOTHOILIEHHUE JUIMH BOJIH IIPU NEPEXO/IE€ MOHOXPOMATUYECKOTO CBETA YEPE3 I'PaHULy pas3zaeia
JIBYX ONTUYECKUX Cpe.

Xon nyueit B npusme. ucnepcus ceera. CinoxHbIHM cocTaB Oenoro cBera. LIBer.

ITonHOE BHyTpeHHEe oTpakeHue. IIpenenbHblil yroi MoJIHOro BHYTPEHHETO OTPAKEHUS.

Cobuparomue M pacceuBaroimipe JUH3bI. ToHkas mauH3a. DOKYCHOE pacCTOsHUE U
ONTHUYECKasi CUJIa TOHKOM JMH3bI. 3aBUCUMOCTh (POKYCHOTO PACcCTOSIHUS TOHKOM cdeprueckoit
JIMH3BI OT €€ TeOMETPUH U OTHOCUTENILHOTO MOKa3aTessl IPeIoMIICHUSI.

dopmylia TOHKOH JIMH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

Xona syda, IpOLIEAIEro JIMH3Y IO IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOW ONTUYECKON OCH.
[TocTpoenune n300pakeH TOYKH U OTPE3Ka MPSIMOI B COOMPAIOIINX M PACCEUBAIOIINX JIMH3AX U
UX CHUCTEMaX.

Ontuueckue nmpudopsl. Paspermatomniast cnocoOHOCTh. [71a3 Kak onTHYecKast CUCTEMa.
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[Ipenensl IPUMEHUMOCTH T€OMETPUYECKOU ONTHKH.

BonnoBas onrtuka. Wurtepdepenius cBera. KorepeHTHbIE HUCTOYHUKU. Y CIIOBUS
HAOJI0ICHUSI MAKCUMYMOB 1 MUHUMYMOB B HHTEPGEPEHIIMOHHOW KaPTHHE OT JABYX KOT€PEHTHBIX
UCTOYHUKOB. [IpuMepsl Kaccuueckux HHTEPGEPEHIIMOHHBIX CXEM.

Hudpakmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHHUS TUIaBHBIX
MaKCHMYMOB IIPH MaICHUU MOHOXPOMATHYECKOTO CBETa HA TU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuueckue yCTpOMCTBa W TEXHOJOTMYECKHE IPOLECChl: OYKH, JyIa, IEepPUCKOIl,
dboroannapat, MUKPOCKOII, TPOEKIIMOHHBIN aImapar, IpOCBETICHUE ONTUKH, BOJJOKOHHAs ONTHKA,
TU(paKkInOHHAS PelIETKa.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUSI CBETA.

HccenenoBanue npeoMiIeHUs CBETA.

HabGmtonenue momHOro BHyTpeHHEro oTpaskeHus. Mojienb CBETOBO/IA.

HccnenoBanue xoa CBETOBBIX MTYYKOB Yepe3 ITOCKOMAPAIIEIbHYIO TUIACTHHY U TIPU3MY.

HccnenoBanue CBONCTB N300pakeHU B JTMH3AX.

Mopenu MUKPOCKOIIA, TEIECKONa.

HaGmronenne uaTepdepeHIum cera.

HaGmronenue 11BeTOoB TOHKUX TJIEHOK.

Hab6nronenue nudpakuuu cBera.

W3ydenue AU pakIIMOHHON PEIIETKH.

HaGronenne nudpakimoHHOTO CIIEKTpA.

Habmronenue qucniepcuu certa.

Habmtoenue nonsipuszamnuu cBera.

[IpuMeHeHre NoNSIPONI0B I U3YyUEHUSI MEXaHUYECKUX HalPsHKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenne mokazaresst mpeioMIICHHUS CTEKJIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PAcCTOSHUS OT BEIECTBA (Ha MPUMEpE KHUIKHX
JUH3).

N3mepenne poKyCHOTO pacCTOSTHUS PACCEMBAOIINX JIMH3.

[Tomy4yenue n300paskeHust B CUCTEME U3 TIJIOCKOTO 3€pKajia U JIMH3HI.

[Tomyuenue n300pakeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrnpoBaHue TE€IECKOMUYECKUX CUCTEM.

Habmonenue nudpakunu, nHTephEepeHNH U NOISpU3aI1H CBETA.

N3yuenune nmonsipusaiiuu cBeTa, OTPAKEHHOTO OT MOBEPXHOCTH TUIICKTPHKA.

N3ydenue naTepdepeHInm 1a3epHOro 3IyudeHus Ha IBYX IIEIsX.

HabGmronenue aucnepcum.

Hab6nronenue u uccnenoBanue qudpakiimOHHOTO CIIEKTPA.

N3Mmepenne 1iiMHbI CBETOBOM BOJIHBI.

[TomyueHue ciekTpa U3My4eHHUs] CBETOMO/IA TIPU TOMOIIIH TU(PAKIIMOHHON PEIIETKH.

Pa3nes 6. OcHOBBI cieHAJbLHOM TEOPUH OTHOCUTEIbHOCTH.

['paHunbl NPUMEHUMOCTH KJIACCHYECKONM MeXaHWKH. [locTymarsl cnenuanibHON TEOpUH
OTHOCHUTEJIBHOCTH.
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[IpoctpancTBeHHO-BpeMeHHOW ~ uHTepBai.  [IpeoOpaszoBanmst  Jlopenma.  YcioBue
IPUYUHHOCTU. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U COKpallleHUe
JUIMHBI.

OHeprusi ¥ UMITYJIbC PEISITUBUCTCKON YaCTHULIBI.

CBs13b MacChl ¢ PHEPTUEN U UMITYJILCOM PENSTUBUCTCKON YaCTULIBI. DHEPTHUsl TOKOSI.

TexHudeckue yCTpOMCTBA M TEXHOJOTMYECKHME IPOLECCHI: CIIyTHUKOBBIE INPUEMHHUKM,
YCKOPUTENHN 3apSKEHHBIX YACTHLI.

Y4eHUYEeCKU IKCIIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, IPAKTUKYM.

Onpenenenre UMIyabca U SHEPTUU PESITUBUCTCKUX 4YacTUIl (1Mo (gororpadusiM TPeKoB
3apsKEHHBIX YAaCTHUL] B MATHUTHOM I10JIE).

Paszpnen 7. KBanToBas pusuka.

Tema 1. KopnycKkynapnuo-601Ho80il 0yaiusm.

PaBHOBecHOE TemoBoe wu3Ny4YeHHE (M3ITydeHHE aOCONIOTHO UEPHOro Tena). 3aKOoH
cMemenust Buna. ['unoresa [lnanka o kBaHTax.

@OTOHBL. DHEPTHS U UMITYJIEC (POTOHA.

®oroaddext. Onpithl A. I'. CroneroBa. 3akoHsl poTodaddexra. YpaBHenue DifHiTeiiHa
s potodpdexra. «KpacHas rpanuia» dporodrddekra.

JlaBneHue cBeta (B 4YAaCTHOCTH, JAaBJIEHWE CBETa Ha aOCOJIIOTHO MOIVIOMIAOLIYI0 U
a0COJIIOTHO OTpakarolyto nmoBepxHocTh). OnbiTel [1. H. JIeGenena.

BonHoBbie cBoiicTBa yactuil. Boaubl ae bpoitnsa. Jlnuna BonHbl e bpoiins u pazmepsl
o0JacTu JoKalu3aluu ABMKYyIencs yactulbl. KopnyckynspHo-BoaHoBoU AyanusM. Judpaxius
AJIEKTPOHOB Ha KPUCTAJLIAX.

Crneuunduka usmepenuii B Mukpomupe. CooTHoleHs HeonpenenéHHocTe ['eitzendepra.

TexHuueckue ycTpoilcTBa M TEXHOJOTHYECKHE IMPOLECCHI: CIIEKTPOMETP, (HOTORNIEMEHT,
dboTogaTuuk, TyHHEIBHBIA MUKPOCKOII, COJTHEUHasi Oatapesi, CBeTOAHOI.

Hemoncmpayuu.

®doTor(PeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoToaddexra.

HccnenoBanne 3aBUCMMOCTH CONIPOTHUBIIEHUS TIOJIYITPOBOJHUKOB OT OCBEILIEHHOCTH.

CBeToanoI.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HccnenoBanue poropesucropa.

N3mepenne nocrosinHoil [manka Ha ocHOBe uccnenoBanus Gorodddexra.

HccnenoBaHue 3aBUCMMOCTH CHIIbI TOKA Yepe3 CBETOAUO OT HAIIPSKEHHUS.

Tema 2. @usuka amoma.

OnbITHI IO UCCIIEIOBaHUIO CTpOeHUs aToMma. [Tnanerapnas mozens atroma Pesepdopaa.

[Toctynatel bopa. M3nydyenue u norjouieHne (OTOHOB MPH MEpPEXoje aromMa C OIHOIrO
YPOBHSI SHEPTUU Ha APYTOH.

Bunel ciektpoB. CeKTp ypoBHEH 3HEPIMM aToMa BOJAOPOJIa.

CrioHTaHHOE M BBIHY)KJIEHHOE HU3lyueHue cera. Jlasep.

TexHuuUecKkne YCTpOHMCTBA W TEXHOJIOTMYECKHE TMPOUECCHl: CHEKTPAIbHBIA aHAINU3
(ciekTpocKkom), Ja3ep, KBAHTOBBI KOMITHIOTED.

Hemoncmpayuu.
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Mopenb oneiTa Pezepdopaa.

Habumronienne nuHelyaTbIX ClIEKTPOB.

YCTpOUCTBO U IEHCTBUE CYETYMKA HOHUZUPYIOLIUX YACTHULL.

Onpenenenue JUIMHBI BOJIHBI JIA3EPHOTO U3JIYy4ECHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HabGntonenue nuneiyaToro crexkTpa.

HccenenoBanue criekTpa pa3peKeHHOIO aTOMApHOIO BOJAOPOAA U U3MEPEHUE IOCTOSHHON
Pun6epra.

Tema 3. Duzuka amomHo20 A0pa u INEMEHMAPHBIX YACUY,.

Hyxnonnas moxaens simpa I'eiizendepra—Banenko. 3apsin sapa. MaccoBoe 4mciio sijpa.
W3oTtomsl.

PagnoaktuBHOCTB. Anba-pacnaz. DJIEKTPOHHBIA U MO3UTPOHHBINA OeTa-pacnaz. ['amma-
U3JIy4EHUE.

3aKOH paJUOaKTUBHOrO pacnaaa. PaavoaktuBHble u30TONbl B mpupoge. CoiicTBa
MOHM3UPYIOLIETO U3JIy4eHUs. BiusHue paaroakTHBHOCTH HA XKUBbIE OpraHu3Mbl. EcTecTBEHHbIN
¢oH uznydenus. [lozumerpusi.

OHeprus cBs3M HyKJIOHOB B sizipe. SlnepHble cuiibl. JledekT Macchl sapa.

Anepubie peakuuu. J[enenne wu cuHtes sanep. SAnepHsie peakropbl. IIpobGiemsl
YIOPaBIsSEMOro TEPMOSACPHOTO CHHTE3a. OKOJIOIMYECKHE AaCMEKTbl pa3BUTUS  sIEPHOM
JHEPreTHKHU.

MeToapl perucTpalyy U UCCIEA0BaHUS YIEMEHTAaPHbIX YaCTHII.

@yHIaMEHTAIBHBIE B3aUMOJACUCTBUA. bapnoHbl, Me30HBI U JenToHbl. IIpencraBienue o
CranpaptHoit mosienu. KBapk-ritooHHas MOJCINb aJpOHOB.

®usnka 3a npeaenamu CtannapTHON Mojenu. TEMHass MaTepust U TEMHas SJHEPIHsL.

EnuncTBO n3nueckoil kKapTUHBI MUpA.

TexHUuecKkne ycTpolcTBa M TEXHOJIOTHYECKUE MPOLECCHl: T03UMETp, kKamepa Buibcona,
AIEPHBI  pEeaKTop, TEPMOSAEPHBbIM peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAs
TOMOTpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HccnenoBanue TpeKoB 4acTHUI] (110 TOTOBBIM (oTorpadpusim).

HccnenoBanue pajnoakTUBHOTO (JOHA C UCIIOJIB30BAaHUEM JI03UMETPA.

N3yueHue nornomeHus 0eTa-4acTUll aTlOMUHHEM.

Pa3nes 8. DiieMeHTBI AaCTPOHOMHUM M ACTPOPU3UKH.

Oransl pa3BuTUs actpoHomu. [IpukinagHoe 1 MUPOBO33pEHUYECKOE 3HAYEHHE aCTPOHOMUHU.
[TprMeHUMOCTh 3aKOHOB (PU3UKHU 1)1 00BICHEHUS MPUPOIbI KOCMUYECKHX OOBEKTOB.

MeTtonpl acTpoOHOMHYECKHX uccieqoBaHuil. COBpEMEHHBIE ONTHYECKHUE TEJIECKOIIBI,
paIuoTeNecKonbl, BHEaTMOC(hEpHask aCTPOHOMHUSI.

Bun 38€31H0r0 Heba. Co3Be3nus, spKue 3BE3/1bl, MJIAHETHI, X BUAUMOE JABHKEHUE.

Conneynas cucrtema.

Connue. Conneunas akTuBHOCTb. McTounuk sHeprun CosHIa U 3BE31.

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTUKU. JlnarpaMma «CreKTpallbHbII KJIacC — CBETUMOCTB».
3BE3/1bI TNIABHOW MOCIEN0BATENIBHOCTH. 3ABUCUMOCTD «Macca — CBETUMOCTh» JUIS 3BE3/1 TJIaBHOU
IOCIIEI0BATENbHOCTH. BHyTpeHHee crTpoeHme 3BE3n. CoOBpeMEHHBIE MPEICTABICHHS O
IIPOUCXOXAECHNUN U 3Botolny CoslHIA U 3BE311. DTambl XKU3HU 3BE3 L.
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Muineunsbiii [1yte — Hamia I'anaktuka. [lonoxenne u nuxenne Connua B ['anaktuke. Tumnst
rajakTuk. Paguoranaktuky U kBazapsl. YEpHBIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pasz6eranme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepeménubie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue naoniodenus.

Habmroienus 38€31H0ro He6a HEBOOPYKEHHBIM I1a30M C UCIIOJIb30BAHUEM KOMITbIOTEPHBIX
MPUIOKEHUH JUIS OTIpeIeIeHUsI TIOJI0KEHUSI HEeOECHBIX 00BbEKTOB Ha KOHKPETHYIO AaTy: OCHOBHBIE
co3Be3iusi CeBepHOro MoyIapus U sipkue 3BE3/bL.

HabGmonenus B Teneckon JIyHsl, IUIaHET, TYMAHHOCTEN U 3BE3/IHBIX CKOIUIEHUH.

Du3n4ecKuil MPaKTUKYM.

CrniocoObl u3Mepenust GU3NMUECKUX BEJIMYUH C UCTHOJIb30BAHUEM aHAIOTOBBIX M IIU(POBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTEJIbHbIE  IOTPEIIHOCTH  M3MEpeHUuM  ¢u3nuyeckux BeauyuH. OLEHKa TI'paHUl]
MOTPEIIHOCTEH.

[TpoBeneHNe KOCBEHHBIX U3MEPEHUIT, UCCIIEIOBAaHUI 3aBUCUMOCTEN (PM3NUECKUX BETUYHH,
IPOBEpPKA IMPEUIOKEHHBIX TUNOTE3 (BBIOOp M3 padoOT, ONMMCAHHBIX B TEMATHUYECKHX pa3jeiax
«Y4eHUUYECKHUI IKCIIEPUMEHT, JIA0OPATOPHBIE PAOOTHI, TIPAKTUKYM ).

O0o001marniee nOBTOpeHHUeE.

O06o0mieHne W cuUcCTeMarTu3alusl  CoAepXaHus  pas3neiaoB kypca «MexaHukay,
«MonekynsipHass (pu3nKa ¥ TEPMOJUHAMUKA», «IJNEKTpoauHaMuKka», «KomebaHus u BOJHBI,
«OCHOBBI cHeIUaNbHONM TEOpUHM OTHOCUTENbHOCTHY», «KBaHTOBas (Qu3uka», «IIEMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI.

Ponp (u3MKM M acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOTMUYECKOW, COLMAIbHON U
ATHYECKOH chepax 1esTeIbHOCTH YeJI0BEKa, POJIb U MECTO (DU3UKU U ACTPOHOMUU B COBPEMEHHOM
HAay4YHOW KapTHHE MHpa, 3HAYECHHE OIMHCATEIbHOM, CUCTEeMAaTU3UPYIOIIEeH, OOBICHUTEIHLHON U
nporHoctTudyeckor GpyHKuui Gusmdeckoi TeOpuu, posib PU3NIECKON Teopur B POPMHUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKON KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 00IIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPEACTABIEHUIN O IPUPOIE.

Me:xknpeameTHbie CBSI3H.

N3yuenne kypca ¢puszuku yriayonéHHoro ypoBHs B 11 kiacce OCyIIECTBISIETCS C YUETOM
COJIEP)KATENbHBIX MEXIIPEIMETHBIX CBS3€H C KypcamMH MAaTeMaTUKH, OWOJIOTUH, XHMHH,
reorpadu U TEXHOJIOTHH.

Mesicnpeomemnole noHAmMUA, C6A3AHHbBIE C UZYUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
sBIIEHUE, HAy4YHBIH (hakT, rumore3a, (Qu3MUeckas BEIUYUHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIMPOBAaHUE, MOJEIb, U3MEPEHHE, TOTPEILIHOCTH U3MEPEHUN, U3MEPUTEIILHBIE
npuOopsbl, nudposas 1adbopaTopus.

Mamemamuka: peuieHre cucteMbl ypaBHeHUI. Tpuronomerpuueckre QyHKIUU: CHHYC,
KOCHUHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUUYECKOE TOKIAECTBO. BEKTOphl M HX
NPOEKIIMM Ha OCH KOOPIHMHAT, CIIOKEHHE BEKTOpOB. IIpon3BOHBIE 3lIEeMEHTApHBIX (DYHKIIHA.
[Tpu3Haku no100us TPEYroIbHUKOB, ONPEIeIeHNE TUIOMIAIU TUIOCKUX GUryp U 00bEMa Tel.

buonozua: >nektpudeckue sIBICHUS B )KUBOW PUPOJIE, KoJiebaTeabHbIe TBUKEHUS B )KUBOI
IPUPOZIE, SKOJIOTMYECKUE PUCKH IpPU TPOU3BOJACTBE DJIEKTPOIHEPTUH, HIIEKTPOMATHUTHOE
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3arpsi3HEHUE OKPYXKAIOIIEW Cpelbl, yJIbTPa3ByKOBas IMAarHOCTHMKAa B MEIULMHE, ONTUYECKHE
SIBJIEHUS B )KUBOW IPUPOJE.

Xumua: CTpOEHHWE aTOMOB M MOJIEKYJ, KPUCTaUIMYECKass CTPYKTypa TBEPIBIX Tel,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM pElIETKH, CIIEKTPAIbHBIN aHaIH3.

T'eozpaghusa: marnuTHbIe TOMIOCA 3E€MIIM, 3aJI€KU MArHUTHBIX Py, POTOChEMKA 3eMHOMN
MOBEPXHOCTH, cericMorpad.

Texnonoz2usa: NpUMEHEHUE MMOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, JEKTPOIBUTATEIb
Sxobu, reHepaTop MEPEeMEHHOTO TOKa, HWHAYKLIMOHHAs Tedb, JMHUM DJEKTporiepenad,
JJIeKTPOABUTATENb, pajap, paauONpPUEMHUK, TEJIEeBU30p, aHTeHHa, Ttenedon, CBY-meus,
YIbTPAa3BYKOBas JMArHOCTMKA B TEXHHUKE, MPOCKIMOHHBIM amnmapar, BOJOKOHHAs ONTHKA,
coJTHEYHast Oarapesi, CITyTHUKOBBIC IPUEMHUKH, sIICPHAS] YHEPTETHKA U SKOJIOTHIECKHIE aCTICKThI
€€ pa3BUTHSL.
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Ili1anupyemblie pe3yJibTaThbl OCBOCHUS MPOrPaMMbI 10 (PU3MKe HA

YPOBHE Cpe/iHero o0mero oopasoBaHusi
JIMYHOCTHBIE Pe3yJIbTAThI

JInuHOCTHBIE pe3yJIbTaThbl OCBOCHUs yueOHOro npeamMera «Pu3nka» JI0JKHBI OTpa)xarb
TOTOBHOCTb M CHOCOOHOCTH OOYHaroIUXCsi pyKOBOJACTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEH
MO3ULIMEH JIMYHOCTH, CHUCTEMOH IIEHHOCTHBIX OpHEHTalWW, MO3UTHUBHBIX BHYTPEHHHX
yOeXaAeHU, COOTBETCTBYIOUIMX TPAJAMLMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
paclIipeHre KU3HEHHOI'O OIbITa U ONbITA AEATEIBHOCTH B IPOILECCE PEAM3allUd OCHOBHBIX
HaIlpaBJICHUI BOCIIUTATEIbHOM 1€ATEILHOCTH, B TOM YUCJIE B YACTH:

IrPas’KIAHCKOI0 BOCIIMTAHUS:

e cOpMHUPOBAHHOCTh TPAKIAHCKOW MMO3ULIMU OOydYarollerocs Kak aKTHBHOTO H
OTBETCTBEHHOT'O YJIeHa POCCUIMCKOTO OOIIECTBA;

® MPUHATHE TPAJAULIUOHHBIX OOIIEUYETOBEUECKUX TYMAHUCTUYECKUX U JIEMOKPATUYECKUX
IICHHOCTEIA;

® TOTOBHOCTh BECTH COBMECTHYIO JESTEIIbHOCTh B MHTEPECAX I'Pa)KJIaHCKOro oOIIecTBa,
y4acTBOBATh B CAaMOYIPABJICHUN B 00pa30BaTEeIbLHON OpraHU3aIlHu;

® YMEHHME B3aUMOJCICTBOBAaTh C COLMAIbHBIMM HMHCTUTYTAMU B COOTBETCTBUU C HX
(GYHKUIMSIMU ¥ HA3HAYEHUEM;

® TOTOBHOCTb K TYMAHUTAPHON U BOJIOHTEPCKOM AESATEIBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHUS:

e c(pOpMHUPOBAHHOCTH POCCUNCKOM IpaskJaHCKON UJIEHTUYHOCTH, NAaTPUOTU3MA;

® [ICHHOCTHO€ OTHOILIEHHE K TOCYAapCTBEHHBIM CHMBOJIaM, JOCTHUKEHUSIM POCCHUICKHUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

e c(opMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOI0 IOBE/ICHUS;

® CIOCOOHOCTH OIEHUBAThH CUTYAIIMIO M IPUHUMATH OCO3HAHHBIE PEUICHHS, OPUEHTUPYSCh
Ha MOpaJIbHO-HPABCTBEHHbBIE HOPMBI M [IEHHOCTH, B TOM UHUCJIE B ACSITEILHOCTH YYEHOTO;

® OCO3HAHME JUYHOI'O BKJIaJa B IOCTPOEHHE YCTOMYMBOTO Oy1yIIEro.

ICTETHYECKOr0 BOCTIMTAHUSA:

® DOCTETHMYECKOE OTHOUIEHHWE K MHpPY, BKJIIOYas DSCTETUKY HAy4yHOrO TBOPYECTBA,

npucyiero Gpusnveckon Hayke.
TPYAOBOI0 BOCIIMTAHMSA:

e HHTEpeC K pa3inyHbIM chepam NpodecCHOHATBHOW JEATENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3UKOI U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOP OyIyIIeit
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

® TOTOBHOCTH U CHOCOOHOCTH K 00Opa30BaHUIO U CaMOOOpa30BaHUIO B 001acTh (PU3UKU HA
MPOTSHKEHUH BCEH KU3HU.

IKOJIOTHYECKOr0 BOCTIMTAHUA:

e copMHPOBAHHOCTH HSKOJIOTMUYECKON KYJIbTYphl, OCO3HAaHHME IJIOOATLHOTO XapakTepa
9KOJIOTHYECKUX MPooIIem;

® [IJJAHMPOBAHUE U OCYILECTBJICHUE NIEUCTBUI B OKPYKAIOUIEH Cpelle Ha OCHOBE 3HAHMS
LeJIed YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA;
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paciupCHUC OIbITa ACATCILHOCTU 3KO0JIOTHYeCKOM HaIpaBJICHHOCTU Ha OCHOBC
HUMCIOIIUXCA 3HAHHH I10 (1)I/I3I/IK6.

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3NYECKON HAYKH;
OCO3HAaHWE IEHHOCTH HAy4YHOW MAEATENBHOCTH, TOTOBHOCTh B IIPOIECCE H3Y4YCHUS
(GU3UKKM  OCYIIECTBIIATh  NMPOEKTHYIO M HMCCIIEJOBATENBCKYIO  JESTEIbHOCTD
WH/IMBUYAJIHO U B TPYIIIIE.

MeTal'lpeIlMeTHbIe PE3YIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe AeiiCTBUS
Ba3oBble Jornyeckue geiicTBud:

CaMOCTOSITENIbHO (POPMYIUpPOBaTh M aKTyaJU3UpOBaTh MPOOJIEeMy, paccMaTpuBarh €&
BCECTOPOHHE;

OIIPEIENATD LEIU ACATEIBHOCTH, 3a1aBaTh [1apaMETPbl U KPUTEPUU UX TOCTUKCHUS;
BBISIBJIATh 3aKOHOMEPHOCTHM M HPOTHBOPEYMsS B PACCMATPUBAEMbIX (DU3HUYECKHUX
SABJICHUSIX;

pa3pabaTbiBaTh IJJaH pelieHus NpoOjeMbl C Yy4ETOM aHajaM3a HUMEHIUXCcs
MaTepHUaAIbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JACATCIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LIECIISAM,
OLICHUBATh PUCKH ITOCIIEACTBUH JEATEIBHOCTH;

KOOPJIMHUPOBAaTh U BBINOJHATH pabOTy B YCIOBHUSX pPEalbHOI0, BUPTYaJIbHOI'O U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIIICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

Ba3oBbie ncciienoBarebcKkue 1eHCTBUA:

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHIMHI U METOAaMH (DU3HIECKON
HAYKU;

BJIQJICTh HABBIKAMH YI€OHO-HCCIIEIOBATEIIBCKON U MPOCKTHON ACSITEIILHOCTH B 00J1aCTH
(bu3UKHN, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEILHOMY TIOMCKY METOJIOB
pemieHuss 3anad  (QU3MYECKOTO COJEP)KAHUS, NPUMEHEHUIO pa3IUYHbIX METO/I0B
[MO3HAHUS,

BJIQJIETh BUJAMU JIEATEIHHOCTH IO MOJYYEHHIO HOBOTO 3HAHMSI, €r0 WHTEPIIPETAINH,
peoOpa30BaHUIO U MPUMEHEHHIO B PA3JIMYHBIX YICOHBIX CUTYAIUSX, B TOM YUCIIE ITPH
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITH TTPHYMHHO-CJICICTBEHHBIC CBSI3W WM aKTyaJIM3UPOBATh 3aJady, BBIJIBHTATh
TUIOTE3Y €€ pelIeHus, HAXOIUTh APTYMEHTBI IS JI0Ka3aTeNbCTBA CBOUX YTBEPKICHHIH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3a7aud pPe3ylbTaTbl, KPUTUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;
CTaBUTH U POPMYIHPOBATH COOCTBEHHBIE 33/]a4i B 00pa30BaTENbHOMN JIEATEILHOCTH, B
TOM YHUCJIC TIPH U3YyYCHUH (DH3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT,

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3MKE B MPAKTHUECKYIO 001aCTh KUZHEACITEILHOCTH;
YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;
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BBIZIBUT'aTbh HOBBIC UACHU, IPCJIaraTb OpUIriHAJIbHBIC IMTOAXOAbI U PCHICHUA,
CTaBHUTb HpO6JICMBI " 3ala4u, JOIMYyCKArIMHEC AJIbTCPHATUBHBIC PCIICHUA.

Pabora ¢ unopmanmeii:

BJIQJICTh HABBIKAMH IOJTYICHHS HHPOPMAIUHU (PU3HUECKOTO COICPIKAHUS U3 HCTOUHHUKOB
pa3HbIX THIIOB, CAMOCTOSTEIILHO OCYIIECTBIATh ITOUCK, aHAJIM3, CHCTEMATH3AlMI0 U
WHTEPIIPETANNIO HHPOPMALINK Pa3IMYHBIX BUIOB U (hOPM IIPEIICTABICHHUS,

OIICHHBATh JJOCTOBEPHOCTh HH(OPMAIIHH;

UCIIOJIb30BaTh CPEJCTBA WH(POPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
pEIIEHUH KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OPTaHMU3AIMOHHBIX 3aJa4 C
coOmroficHreM TpeOOBaHWUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH, THUTHUEHBI,
pecypcocOepekeHusl, TPaBOBbIX M 3THYSCKUX HOPM, HOPM HH(OPMAIMOHHON
0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COJCpXKAaHHUS B Pa3IMYHBIX (opMmMaTax ¢ y4&ToM
Ha3HAYCHUS MHPOPMALMU U I1EICBOW ayIUTOPUH, BBIOMpAs ONTUMAIBbHYIO (GopMy
MIPEJICTABICHUS U BU3YyaTH3aIIH.

KOMMyHI/IKaTI/IBHBIe YHUBEpPCAJIbHBIC y‘leﬁl—[ble JaelcTBUA:

OCYIIECTBIISATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOH NESATEIHHOCTH;
pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(IUKTEHI;
pPa3BEPHYTO U JIOTUYHO M3Jaratb CBOKO TOYKY 3PEHHS C MCIOJb30BAHUEM SI3bIKOBBIX
CPEJICTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHANBUAYAIbHON pabOTHI,
BBIOMpPATh TEMAaTHKY M METOJbl COBMECTHBIX ACUCTBUI ¢ y4ETOM OOLIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0r0 uleHa KOJUIEKTHBA,

IIPUHUMATh LI€JIM COBMECTHOM JESATEIBHOCTH, OPraHW30BbIBaTh M KOOPAUHHPOBATh
JNEeHCTBUS MO €€ JOCTM)KEHUIO: COCTAaBJIATH IUIAH JAEWCTBUM, paclpenessTh poJd C
y4€TOM MHEHUH yYaCTHUKOB, 00CYX/1aTh Pe3yJbTaThl COBMECTHON pabOTHI;

OLICHMBAaTh KadeCTBO CBOEro BKJIAJa M KaXJOTO YyYaCTHUKAa KOMAaHJIbl B OOLIMI
pe3yibTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeJiaraTb HOBbIE MIPOEKTHI, OLEHUBATh UJIEU C MO3UIMH HOBU3HBI, OPUTHHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh IMO3UTUBHOE CTPATETUUYECKOE MOBEACHHE B PA3IUYHBIX CUTYyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA
Camoopranu3anus:

CaMOCTOSITENIFHO OCYIIECTBIIATh MO3HABATEIBHYIO JIEATEILHOCTh B 00JaCTH (DPU3UKU U
ACTPOHOMHH, BBISIBIISTH MTPOOJIEMBI, CTABUTH U (HOPMYITHPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITENIFHO COCTABJIATH IJIaH PELICHUs PACUETHBIX U KAUeCTBEHHBIX 3a/1a4, TUIaH
BBITTOJIHEHHS TTPAKTHYECKONH pabOTHl ¢ YYETOM HMEIOIIMXCS PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHMUI;

JIaBaTh OIIEHKY HOBBIM CUTYAIIHsIM;

pacuIupsATh pAMKH Y4€OHOTO TIPEMETa Ha OCHOBE JIMYHBIX MPEATOUTCHHN;

JienaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 32
pelLIeHHE;
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OLIEHUBATh MIPHOOPETEHHBIN OIIBIT;
CHocOOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO SPYIUIMH B 00NAacTH (DU3HKH,
IOCTOSIHHO ITOBBIIIATh CBOM 00pa30BaTeIbHbIN U KyJIbTYpPHbBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTh KOPPEKTHUBBI B I€ATEIbHOCTD, OLICHUBATh
COOTBETCTBUE PE3YNIbTATOB LEIISAM;

BJIAJCTh HABbIKAMM IIO3HABATENBbHOM pe(IeKCUr Kak OCO3HAaHUS COBEpLIAEMBIX
JIEHCTBUM U MBICIMTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUN;

UCIIOJIb30BaTh MPUEMBI pe(IEKCUU [T OLIEHKH CUTYallM, BBIOOpa BEPHOI'O PEIICHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHIKEHUIO;
IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIBHOCTH;
NPUHUMATD ce0s1, TOHUMAast CBOM HEJIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI M apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;
IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKH.

B nmponecce AOCTHUKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPOTpaMMBbI I10 (1)I/I3I/IK€ JJIs
YPOBH:A CPEOAHETO o6mero O6pa30BaHI/I$I y 06y11a10m1/1xc;1 COBCPUHICHCTBYCTCA 3MOI_[I/IOHaJ'IbHBII‘/'I
HHTCIICKT, npez[nonarafomnﬁ C(bOpMPIpOBaHHOCTBZ

CaMOCO3HAHUS, BKJIIOYAIOUIETO CIHOCOOHOCTh IOHUMATh CBOE HMOIMOHAJIBHOE
COCTOSIHHE, BU/IETh HAIIPAaBJICHUS Pa3BUTHsI COOCTBEHHOW SMOIMOHAIBLHOM chepbl, OBITh
YBEPEHHBIM B ce0e€;

CaMOperyJIMpOBaHMsl,  BKIIOYAIONIETO  CAMOKOHTPOJb,  yMEHHE  IPHHUMATh
OTBETCTBEHHOCTH 32 CBOE IMOBE/ICHUE, CIIOCOOHOCTh aIalTHPOBATHCS K IMOIIMOHAIEHBIM
HN3MCHCHUAM U HPOSABIIATH FI/I6KOCTI), OBITH OTKPBITBIM HOBOMY,

BHYTPEHHEN MOTHBALMM, BKIFOYAKOLIEH CTPEMIICHUE K JOCTHXKEHMIO LIEJIH U YCHEXY,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXOS U3 CBOMX BO3MOXKHOCTEH;
OMIIaTUH, BKJ'IIO‘-I&IOIIIC?I CHOCOOHOCTHh MOHUMAThH OMOIHOHAJIIBHOC COCTOSIHUEC IPYTHUX,
YUUTBIBaTh €r0 IpPH OCYIIECTBICHUU OOILEHUs, CIHOCOOHOCTh K COYYBCTBHUIO U
COIEPEXKHUBAHHUIO;

COLMAIBHBIX HAaBBIKOB, BKJIIOYAIOIIMX CHOCOOHOCTh BBICTPAaUBaTh OTHOLIEHHS C
JPYTUMH JIFOAbMHU, 3200THTHCS, POSIBIIATH MHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

IIpeamMeTHbIe pe3yabTaThI
K xonny oOyuenus B 10 knacce npenIMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy OOYUaIOIIUXCSl YMEHUI:

MOHUMATh pPOJb (PU3UKK B DSKOHOMHYECKOH, TEXHOJOTUYECKOW, 3KOJOTUYECKOM,
COLMAIBHOM M ATUYECKON chepax NesTeIbHOCTH YelIOBeKa, POJib U MECTO (PU3UKHU B
COBPEMEHHOI HayYHO! KapTHUHE MUPA, 3HAUEHUE ONIUCATEIbHOW, CHCTEMAaTU3UPYIOILEH,
OOBSACHUTENBHON M MPOTHOCTHYECKON (GYHKIMM (QU3NYeCKOW TEeOpuu — MEXaHUKH,
MOJIEKYJISIPHOM (PU3UKH U TEPMOJUHAMUKY, POJIb (PU3HUECKOI TEOPUH B POPMUPOBAHUU
npeCcTaBiIeHU 0 (PU3NYECKON KapTHHE MUPA;

pa3ianyaTh yCIOBHS IPUMEHUMOCTH MoJiesiel GU3NYECKUX Tel U MPOLECCOB (SBICHHUI):
UHepIHalbHas cUcTeMa OTcuéra, abCONIIOTHO TBEPJOE TENO, MaTepuanbHas TOYKa,
PaBHOYCKOPEHHOE JIBUKEHHE, CBOOOTHOE MajieHne, abCOM0THO ynpyras aedopmanus,
abCOJIIOTHO YNpyroe U abCOIIOTHO HEYIPYTroe CTOJIKHOBEHHSI, MOJIEIH ra3a, )KUJKOCTH
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U TBEPAOro (KPUCTAJUIMYECKOTO0) Tella, UJIeabHbBIN ra3, TOYSUHBIH 3apsii, 0JHOPOJAHOE
AEKTPUYECKOE I10JIE;

e pasnuuarth yciaoBHs (IpaHULbI, O0JACTH) NPUMEHHUMOCTH (PU3MYECKHX 3aKOHOB,
NOHMMATh BCEOOIIMI XxapakTep (yHAaMEHTATbHBIX 3aKOHOB M OTPAHUYEHHOCTH
WCIIO0JIb30BAaHUS YACTHBIX 3aKOHOB;

® AHANM3MPOBAaTh U OOBACHATH MEXAHWYECKHE TPOLECChl M SBICHHS, HCIIOJIb3YS
OCHOBHBIE TMIOJIOKEHHMSI U 3aKOHBI MEXaHUKU (OTHOCHTEIBbHOCTh MEXaHHYECKOTO
IBUXKEHUS, (OpMYJIbl KMHEMAaTUKH PaBHOYCKOPEHHOI'O JBMKEHHS, MPEoOpa3oBaHUs
["anunes A CKOPOCTU U IEPEMELIEHM S, 3aKOHbI HpI0TOHA, IPUHLIMIT OTHOCUTEIBHOCTU
["anunes, 3aKOH BCEMUPHOIO TATOTEHHUS, 3aKOHBI COXpPaHEHMsI UMIyJIbca U
MEXaHUYECKOIM PHEPIruu, CBsA3b pabOThI CUJIbI C U3BMEHEHHEM MEXaHUYECKOH 3HEpTuu,
yCIIOBUSL paBHOBECHS TBEPAOrO Teja), MPU STOM HCIHOIb30BaTh MaTeMaTHYeCKOe
BBIPQ)KEHUE 3aKOHOB, YKa3blBaTh YCIIOBHS MPUMEHUMOCTH (DU3MYECKHX 3aKOHOB:
npeoOpa3zoBanuii ['anmuies, BTOpPOro H TpPEThero 3aKoHOB HproTOHa, 3aKOHOB
COXPaHEHHUs UMITYJIbCa U MEXAHUYECKOUN 3HEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

® AHaJIM3UPOBATH U OOBSICHATH TEIUIOBBIE MPOLIECCHI U SBJICHUS, UCIIOJIb3YsS OCHOBHBIE
nonokenus MKT u 3akoHbI MOTEKyIsIpHON (PU3UKK U TEPMOJTUHAMUKY (CBS3b 1aBICHUS
UJEaNbHOrO ra3a CO CpeIHEW KUHETHYECKON 3Hepruedl TEeIUIOBOIO JBUKEHUS U
KOHLIEHTpALMEHN ero MOJIEKYJI, CBSI3b TEMIIEPATYPhl BELLIECTBA CO CPEAHEN KHHETHUECKON
SHEpPrueil TEIUIOBOTO JBMIKEHMSI €ro YacTHll, CBS3b JaBJICHUS HJIEaJIbHOIO Ta3a C
KOHILIEHTpaluenl MOJIEKYJ U €ro TeMIiepaTypoii, ypaBHeHue MenaeneeBa—Knanelipona,
NEPBbIA 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHUsI SHEPTUH B TEIUIOBBIX MPOLECCAX),
IIPU 3TOM HCIIOJIb30BAaTh MAaTEMAaTUYECKOE BBIPAKEHHE 3aKOHOB, YKa3bIBaTh YCIIOBHS
IIPUMEHNMOCTH ypaBHeHMs MenaeneeBa—KnaneipoHa;

® aHaIM3UPOBATh U OOBICHATH DJIEKTPUUECKHUE SIBJICHHS, WCIOJIb3YS OCHOBHBIE
MOJIO’KEHHUS M 3aKOHBI JIEKTPOJIMHAMUKH (3aKOH COXPaHEHMsI AJIEKTPUUECKOI0 3apsija,
3akoH KyJloHa, NOTEHIMAIBHOCTB EKTPOCTATUYECKOTO NOJISA, IPUHIIMII CYIIEPIIO3ULIUN
AIIEKTPUYECKUX TOJIEH, TIPU ITOM YKa3bIBas yCIOBUSA NPUMEHUMOCTH 3aKkoHa KysoHa, a
TaK)K€ MPAKTUUYECKH Ba)KHbIE COOTHOIICHHMA: 3aKOHbI OMa A yyacTKa LENu U JUis
3aMKHYTOMH asekTpuyeckoi 1ienu, 3akoH /xoyns—Jlenua, npasuia Kupxroda, 3akoHsl
Ddapanes 171 2JIEKTPOIU3A);

® ONUCHIBATh (PU3MYECKHUE MPOLECCH U SBJIEHUS, UCIOJIb3Ysl BEIMUMHBI: IIEpEMEIICHHE,
CKOPOCTb, YCKOPEHUE, UMITYJIbC T€JIa U CUCTEMBI TEJI, CHJIa, MOMEHT CHJIBL, JABJICHUE,
NOTEHLMATbHAsl SHEPrusi, KUHETHYecKas HHEprusi, MexaHudeckas SHeprus, padora
CHUJIBI, IEHTPOCTPEMUTENILHOE YCKOPEHHE, CUJIa TSKECTH, CUJIa YIIPYroCTH, CUjla TPEHUS,
MOIITHOCTb, SHEPTHsl B3aMMOICHCTBHSI Tea ¢ 3eMIIEN BOJIM3U €€ MOBEPXHOCTH, SHEPTUs
ynpyroi aedopManu MpyXHHbBI, KOJIMYECTBO TEIUIOTHI, aOCOJIOTHAs TemIeparypa
Telna, paboTa B TEPMOAMHAMUKE, BHYTPEHHSISI SHEPT Ul UI€AIbHOTO OJTHOATOMHOTO Ta3a,
paboTa wWIeaTbHOTO Ta3a, OTHOCHUTENbHAs BIAKHOCTH Bo3ayxa, KIIJ wmaeambHOTO
TEIUIOBOTO JIBUTATEJNsl; JEKTPUUECKOE I0Jie, HANPSHKEHHOCTh 3JIEKTPUUYECKOTO IO,
HaNpspKEHHOCTH TOJISI TOYEYHOrO 3apsiia MM 3apsDKEHHOTO Iapa B BaKyyMe W B
JUDJIEKTPUKE, MOTEHLHAN JJIEKTPOCTaTUYECKOrO TOJs, Pa3HOCTh IMOTEHIIHMAJIOB,
3JIEKTPOJBMKYIIAs CHJIA, CHJIa TOKA, HAIPSIKEHUE, MOUIHOCTh TOKA, 3JEKTPUYECKas
€MKOCTb IIJIOCKOTO KOHJEHCATOpa, COMMPOTUBJIEHUE YUaCTKa LEMHU C IOCIEI0BATEIbHBIM
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U TApaUIEIbHBIM COCAMHEHUEM PE3UCTOPOB, DJHEPrUsl SJIEKTPUUYECKOrO MO
KOHJIEHCATOPa;

® OOBSCHATH OCOOCHHOCTH MPOTEKAHUS (PUINUECKUX SBJICHUI: MEXaHMYECKOE JIB)KEHUE,
TEIJIOBOE JABUKEHUE YACTHI] BEIIECTBA, TEIJIOBOE pAaBHOBECHE, OPOYHOBCKOE JBUKEHUE,
mubdy3us, ucnapeHue, KUIMEHHEe W KOHACHCAllWs, IUIaBIEHWE M KpPUCTAILTU3aLus,
HaIlPaBJICHHOCTh  TEIUIONEPENayu, dSJEKTpU3alus TeJl, HSKBUIOTCHLIHAIBHOCTh
MOBEPXHOCTH 3aPS>KEHHOT0 MTPOBOJIHUKA;

® [POBOJUTH HMCCIEAOBAHUE 3aBUCUMOCTU OJIHOM (PU3MYECKOW BEIMUYUHBI OT JPYroi C
WCIIOJIb30BAHUEM TMPSMBIX H3MEPEHUH, MpU HTOM KOHCTPYHUPOBATH YCTAHOBKY,
buKcUpOBaTh PE3yIbTATHl MOJTYYCHHON 3aBUCUMOCTH (PU3NYCCKUX BEIMYUH B BUIE
rpadukoB ¢ y4€TOM aOCONIOTHBIX MOTPEIIHOCTeH H3MEPEeHUM, AeNaTh BBIBOJBI IO
pe3ynbTaTam UCCIIEI0BaHHUS;

® TMPOBOJAUTH KOCBEHHbIE H3MEpeHHs] (U3MUECKUX BEIUYMH, INPU OSTOM BBHIOUPATH
ONTUMATBHBIA METOJ H3MEPEHHUS, OIEHUBATh aOCONIOTHBIE W OTHOCUTEJIbHbBIC
MOTPEITHOCTH MPSAMBIX U KOCBEHHBIX U3MEPECHHUI;

® [IPOBOJUTH OIBITHI IO IPOBEPKE MPEAT0KEHHON TMIOTE3bI: IUTAHUPOBATH SKCIIEPUMEHT,
coOMpaTh IKCIIEPUMEHTAIILHYIO YCTAHOBKY, aHAJTM3UPOBATH MOTYyUECHHBIE PE3YIbTaThl U
JienaTh BBIBOJI O CTaTycCe MPEAJIOKEHHON TMIIOTE3bI;

e coOmrojaTh npaBuiia 0€30MacHOTO Tpy/Ja IMPHU MPOBEACHUHM HUCCIICIOBAHUA B pamMKax
yu4eOHOr0 SKCIEPUMEHTA, MPAKTUKyMa U y4eOHO-HCCIEeIOBATENIbCKOW U MPOEKTHOM
NESTENIbHOCTH C HCIOJb30BAaHUEM HM3MEPHUTEIbHBIX YCTPOWCTB U J1aOOPATOPHOTO
000pyI0BaHNS;

e pemiath pacy€THHIE 33]]a4H1 C IBHO 33JJaHHOW U HESIBHO 3aJaHHON (PU3NYECKON MO/IETIBIO:
Ha OCHOBAaHHMHM aHaliM3a YCJIOBHUS OOOCHOBBIBATH BBIOOP (DU3HUYECKON MOJIENH,
OTBEYAroNIei TpeOOBaHUSIM 3a7]a4H, IPUMEHSTH (POPMYITbI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYNaThl (PU3NYECKUX TEOpUN TPH HCIONb30BAHUM MAaTEMaTHYEeCKHX METOJIOB
pelmieHuss 3ajady, MPOBOAMTH pPAcuy€Tbl HAa OCHOBAHMM UMEIOIIUXCS JIaHHBIX,
aHAJM3UPOBATh PE3yJAbTAaThl M KOPPEKTUPOBATh METOJbI pEIIEHUs C Y4YETOM
MOJIYYCHHBIX PE3YJIbTATOB;

e peliaTh Ka4eCTBEHHBIE 33/1a4d, TPEOYIONINEe MPUMEHEHUS 3HAHUIM U3 Pa3HBIX Pa3/IesioB
Kypca GU3MKH, a TakK)Ke€ WHTErpalld 3HAHWW W3 JPYTUX MPEIMETOB €CTECTBEHHO-
HAay4YHOI'O IIMKJIA: BBICTPAMBATH JIOTHYECKYIO LIEMOYKY PACCYKICHHM C Omopod Ha
W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (DU3UUYECKHUE SBICHHUS,

® ICIOJIB30BAaTh TEOPETHUECKUE 3HAHMUS i1 OOBSICHEHUSI OCHOBHBIX MPUHIIMIIOB PAOOTHI
HU3MEPUTEIIbHBIX PUOOPOB, TEXHUUECKUX YCTPOHUCTB U TEXHOJIOTHYECKUX MPOIIECCOB;

® MPUBOAUTH MPUMEPHI BKIIAJIa POCCHICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAayKd, B OOBSICHEHHWE TIPOIIECCOB OKPYXKAIOMIET0 MHpPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHH;

e aQHAIM3WPOBaTh W OIEHWBATh IIOCJIEACTBUS OBITOBOM H  TMPOW3BOJCTBEHHOMN
JIEATETLHOCTH YEJIOBEKAa, CBS3aHHOW C (DU3MYECKUMHU TMPOIECCaMHU, C TO3HIIHI
9KOJIOTUYECKOU 0€30MMacHOCTH, MpeACTaBICHUI 0 palroHaIbHOM
MPUPOJONOIB30BAHUM, @ TAKXKE€ Pa3yMHOM HCIOJIb30BAHUU JOCTHXKEHUU HAyKd U
TEXHOJIOTH JIIs TalbHEHIEero pa3BUTHS YEI0BEYECKOTo 00IEeCTBa;
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® [IPUMEHATH pa3IMyHbIe CIIOCOOBI pabOoThI ¢ HH(pOpMAIHEel (PU3UYECKOTO COACPKAHUS C
UCIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIMOHHBIX  TEXHOJOTMH, MpU  3TOM
UCIIOJIb30BaTh COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTHH IS TIOMCKA, IepepadoTKU
U MIPEIbSIBICHUS y4eOHOM U HAyYHO-TIOMYJISIPHON MHPOPMALINKU, CTPYKTYPUPOBAHUS U
UHTEpIpeTanuu nH(POpMALUY, OJYYEHHON U3 pa3IMYHbIX MCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh MOJIy4aeMyl0 HH(OpPMAIMIO U OLEHHUBATh €€ JIOCTOBEPHOCTh KaK Ha
OCHOBE MMEIOIINXCSI 3HAHUH, TaK ¥ Ha OCHOBE aHAJIM3a NCTOUYHUKA HH(DOpMAIH;

® [POSBIATH OpraHU3allMOHHbIE M II03HABATENIbHBIE YMEHHUS CaMOCTOSTEIbHOIO
npuoOpeTeHus] HOBBIX 3HAHUM B TPOIECCE BBINOIHEHUS TNMPOEKTHBIX U Y4eOHO-
UCCIIEIOBATEIbCKUX PadOT;

e paboTaTh B IpyIIE C UCIOJIHEHHUEM PAa3IMYHBIX COIHUAIBHBIX POJIEH, IIAaHHUPOBATH
paboTy Tpymmbl, paUOHAIBHO pPACHpPENENsATh ACATEIbHOCTh B HECTaHIAPTHBIX
CUTYallUsX, aJIeKBaTHO OLIEHUBATh BKJIA/ KaXJOTO U3 YYaCTHUKOB TPYIIIbI B PELICHHUE
paccmaTpuBaeMoil NpoOIeMsl;

® [POSBIATH MOTHBALMIO K Oyaymed npodecCHOHaIbHOW JAEATENbHOCTH 110
CHEIUATBHOCTSIM (PH3UKO-TEXHUIESCKOTO TTPODHUIIS.

K xonuy oOyuenus B 11 knacce npeIMeTHbIE pe3ysbTaThl Ha YIUIYOJEHHOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

® [OHUMAaTh pOJIb (U3UKA B OSKOHOMHYCCKOH, TEXHOJIOTUYECKOW, COIHAIBLHON H
ITHUYECKON cdepax IesTeTbHOCTH YelIOBeKa, Pojb U MECTO (PM3UKU B COBPEMEHHOMU
HAY4YHOH KapTUHE MMpa, POjb ACTPOHOMUU B IPAKTUUYECKOH 1EATEIIbHOCTH YEIOBEKa U
JNambHEHIIEeM  HAyYHO-TEXHWYECKOM  Pa3BUTHH,  3HAUYE€HHE  OIMHUCATEIbHOM,
CUCTEMATU3UPYIOIIEeH, OOBSCHUTENBHON M MPOrHOCTHYECKON (QYHKUMH (u3nyueckoit
TEOPUH — BJIEKTPOAMHAMHUKH, CHEIMAIbHONM TEOPHUH OTHOCHUTENBHOCTH, KBAaHTOBOM
bu3uku, posnb Gu3MUecKoi Teopuu B (GOPMUPOBAHUM MPEACTABICHUN O (PU3NUECKOM
KapTHHE MHUpPa, MECTO (PU3MYECKOW KapTHHBI MHpa B OOIIEM psy COBPEMEHHBIX
€CTeCTBEHHO-HAYUHBIX TPEJICTABICHUH O IPUPOJIE;

® pa3IMYaTh YCIOBUS MPUMEHUMOCTH MOeTel (U3NIECKHUX TEJ U TPOIECCOB (SIBICHUIN):
OJIHOPOJHOE DJIEKTPHUYECKOE M OJHOPOAHOE MAarHUTHOE II0Ji, TapMOHUYECKHE
KoJIeOaHusl, MaTeMaTWYeCKMi MAasTHHUK, WJICIbHBIH NPYXUHHBIH  MasTHUK,
rapMOHUYECKHE BOJIHBI, HJI€aIbHBIA KOJIeOaTeIbHbIA KOHTYp, TOHKas JIMH3a, MoJiesei
aToMa, aTOMHOTO si/ipa U KBAaHTOBOW MOJIEH CBETA;

® pa3nuyarh YCJIOBHUS (TpaHMIbI, OONACTH) MNPUMEHHUMOCTH (U3UUYECKUX 3aKOHOB,
MOHMMATh BCEOOIIMH XapakTep (QyHIaMEHTATbHBIX 3aKOHOB M OTPaHUYCHHOCTH
UCTIOJIb30BaHUS YACTHBIX 3aKOHOB;

® AHAIM3WPOBATh W OOBACHATH AIEKTPOMATHUTHBIE MPOIECCH W SIBICHUS, UCIIONB3Ys
OCHOBHBIC TIOJIO)KEHUSI M 3aKOHBl JJIEKTPOAMHAMUKM M CIEIHAIbHOH TEOpUu
OTHOCHUTEJIBHOCTU (3aKOH COXpAHEHHUs AJIEKTPHUECKOro 3apsia, cuia AMIepa, cuia
Jlopenua, 3aKkOH »AJIEKTPOMAarHUTHOW WHAYKUWH, mpaBwio Jlenma, cBsizp JI/IC
CaMOMHIYKIMH B JIEMEHTE 3JIEKTPUUECKOH 1IETIH CO CKOPOCTHIO U3MEHEHHSI CUJIbI TOKA,
MOCTYJIaThl CIIEUATbHON TEOPUH OTHOCUTEIBHOCTH DHUHIITENHHA);

® AHAIM3WPOBATh M OOBSICHATH KBAHTOBBIE TIPOIIECCHI U SIBIICHHSI, HCIIOIB3YSI TIOJOKESHUS
KBaHTOBOH (u3uku (ypaBHeHHe DiHIITEHHA A1 HoTOdPdeKTa, MepBbId U BTOPOI
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MoCTyJaTel bopa, MpUHIMI COOTHOIICHUS HeompeaenéHHocTel [ eiizendepra, 3aKOHBI
COXpaHEHHUs 3apsI0BOTO M MacCOBOTO YMCEJ U SHEPrUU B AJIEPHBIX PEAKLUAX, 3aKOH
PaAMOAKTUBHOIO pacmaja);

® OIIUChIBATh (1)I/I3I/I‘-IGCKI/IC IMPOLECCChI U ABJICHUSA, UCIIOJIb3Yy BCIIMYUHBI: HaHpH)KéHHOCTB
AIEKTPUYECKOTO MOJISA, MOTEHIIHAI 3JIEKTPOCTATHYECKOTO 0JIsA, PA3HOCTH MOTEHIIUAJIOB,
ANEKTPOABIDKYILA CHJIa, WHIYKIHMS MAarHUTHOTO IIOJI, MAarHUTHBIA IOTOK, CHIIA
AmMriepa, MHAYKTUBHOCTb, JJIEKTPOJABIJKYILAsS CHJIA CaMOMHAYKLIMH, DSHEPrus
MAarauMTHOIO 1oJisd IMPOBOJHHUKA C TOKOM, pCJIHTI/IBI/ICTCKI/Iﬁ HUMITYJIBC, ITOJIHAA SHCPIrusd,
SHEPrusl MOKOs CBOOOAHOM YaCTHUIIbl, SHEPTHsI U UMIYJIbC (OTOHA, MACCOBOE YUCIIO U
3apsij siipa, SHEPTUsl CBS3U Apa;

® OOBSICHATH OCOOEGHHOCTHM MPOTEKaHUA (PU3MUECKUX SBICHHUM: SJIEKTPOMAarHUTHAS
WHAYKINS, CAMOUHIYKIIUS, PE30HAHC, UHTep(hepeHIHs BOIH, TUPPAKIIH, JUCTIEPCUS,
MIOJTHOE BHYTPEHHEE OTpaxkeHue, hotornekrpuueckuii apdext (poroaddekr), ansda- u
Oera-pacnajsl siep, TaMMa-u3aydeHue saep, GU3nuecKue MPUHIUIBI CIIEKTPAJIbHOTIO
aHanu3a 1 paboThl J1azepa;

® OIpCACIATbL HAIPABJICHUC MHAYKIMU MArHvTHOIO IIOJIA IMPOBOJHHWKA C TOKOM, CHJIbI
Awmriepa u cuibl JlopeHna;

e CTpoUTh M300paKeHUE, CO37aBaeMOE€ IUIOCKUM 3€pKaJioM, TOHKOW JIMH30U, U
pPacCcUUTHIBATh €r0 XapaKTePUCTHUKHU;

® [PUMEHSATH OCHOBOIMOJArarlue aCTPOHOMUYECKUE MOHSITHS, TEOPUU U 3aKOHBI IS
aHanu3a U 00bSICHEHUS (PU3UUECKUX MPOIIECCOB, MPOUCXOASIINX B 3BE3/1aX, B 3BE3HBIX
CHUCTEMax, B MEXTaJIaKTHUECKOU cpefie; ABUKEHUSI HeOSCHBIX TeN, SBOJIONUU 3BE3N U
Bcenennolii;

® [POBOAWTH HCCICAOBAHHC 3aBHUCHUMOCTEH (1)I/I3I/I‘-I€CKI/IX BCJIMYHUH C HCIIOJIB30BaHUCM
IPSIMBIX U3MEPEHUM, TPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCHUPOBAThH PE3yIbTaThl
MOJTyYEHHOW 3aBUCHUMOCTH (PH3UYECKMX BEIMYMH B BHAE TpadUKOB C Y4ETOM
a0CONIOTHBIX ~TOTPEIIHOCTe WM3MEPEeHUU, [eNaTh BBIBOABI 1O  pe3ylbTaTaM
UCCJIEJIOBAHUSI;

® TMPOBOJAUTH KOCBEHHBIE H3MEpeHHs] (U3MUECKUX BEIUYHMH, MPU OSTOM BBIOUPATH
ONTHUMAaILHBIN MCTOJ H3MCPCHUA, OLCHUBATH aOCOJIIOTHBIE W OTHOCHUTEIILHBIE
MOrpCIIHOCTHU MMPAMBIX U KOCBCHHBIX I/I3M€p€HI/II\/’I;

® TIPOBOJUTEH OIBITHI IO IPOBEPKE MPEMIT0KEHHON TMIIOTE3BI: IIIAHUPOBATh SKCIIEPUMEHT,
coOUpaTh IKCIIEPUMEHTATIFHYIO YCTAHOBKY, aHATTU3UPOBATh MOJIYUCHHBIE PE3yIbTaThl U
JIENIaTh BBIBOJI O CTAaTyCe MPEII0KEHHON TMIIOTE3bI;

® ONKCHIBATH METO/IbI MOJYUYEHUS HAYUYHBIX aCTPOHOMUYECKUX 3HAHMIA;

e coOmo/aTh MpaBwiia OE30MACHOTO TPyAa NMPU NPOBEACHUM MCCIEIOBAaHUN B paMKax
y4eOHOT0 SKCIEPUMEHTA, MPAKTUKyMa M Y4eOHO-MCCIET0BATEIbCKOW U NPOEKTHON
JeSITeIbHOCTH C HUCHOJb30BAHUEM H3MEPHUTEIbHBIX YCTPOWCTB M JIaOOPAaTOPHOTO
000pyI0BaHNS;

e pemiath pacyETHBIC 3a]]a4H1 C SIBHO 33JJaHHOW U HESIBHO 33JaHHON (PU3MYECKON MOIETIBIO:
Ha OCHOBAaHUHM aHAJIM3a YCJIIOBUA BBI6I/IpaTI) (1)I/I3I/I'-IGCKI/IG MOACIH, OTBCYAKIIUC
TpeOOBaHUAM 3a7au, TPUMEHATH (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U TMOCTYJAaThI
(I)I/ISI/I‘-IGCKI/IX TeOpI/II‘/‘I IMpu UCIOJB30BAHUN MATCMATUYCCKUX MCTOJOB PCHICHUA 3a/a4,
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IIPOBOJIUTH PACUETHI HA OCHOBAHUH UMEIOIINXCS JAHHBIX, aHAJTU3UPOBATh PE3YyJIbTaThl U
KOPPEKTUPOBATh METO/IbI PELIECHUS C YUETOM MOJIYYCHHBIX PE3YJIbTATOB;

® pemiaTth Ka4eCTBEHHbIEC 3aJjaui, TPeOyIolIe TPUMEHEHUS 3HaHUI U3 pa3HbIX pa3J/ieoB
Kypca (DM3WKH, a TakKe WHTETpPAlMH 3HAHUW U3 JPYTUX TPEIMETOB ECTECTBEHHO-
HAay4YHOI'O IIMKJIA: BBICTPAUBATH JIOTMYECKYIO LIEMOYKY PACCYXICHHM C ONOpOM Ha
M3YYEHHBIC 3aKOHbI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBICHMUS,

® CIOJIb30BAaTh TEOPETHUECKUE 3HAHUS Ui OOBSICHEHHUSI OCHOBHBIX MPUHIIUIIOB PaOOTHI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUYECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;

® [PUBOAUTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOLIEIrO0 MHpA, B DPAa3BUTUE TEXHUKU U
TEXHOJIOTHIA;

® aHaIM3UpPOBAaTb M OICHMBATh IMOCIEACTBHS OBITOBOM U  MPOU3BOJICTBEHHOM
NeATETLHOCTH YEJIOBEKa, CBS3aHHOM C (DU3MYECKUMHU TMPOIECCaMH, C TMO3UIIMH
3KOJIOTUYECKOU 0e30MacHOCTH, MIPEACTABICHUI 0 palurMoHaIbHOM
MPUPOJONOIB30BAHUM, @ TAKXKE Pa3yMHOM MCIIONb30BAHUU JOCTHXKEHUM HAYKH WU
TEXHOJIOTHH JIUIsl TaTbHEHUINIETO Pa3BUTHS YEIOBEYECKOTO OOIIECTBA;

® PUMEHSATH PA3IUYHBIE CIIOCOOBI paboThI ¢ HH(pOpPManHel PU3NIECKOTO COAEPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMECHHBIX  HH()OPMAIMOHHBIX  TEXHOJIOTUW, TIPU  ITOM
MCIIOJI30BaTh COBPEMEHHBIE MH(POPMALIMOHHBIE TEXHOJIOTHH JIJIS IIOUCKA, TepepadoTKu
U MIpeAbABICHUS Y4eOHON U HAYyYHO-TIOMYNISIPHON MH(GOPMAIIUU, CTPYKTYPUPOBAHUS U
UHTEpIpETaluu UHPOPMAINH, TTOTYYCHHOW M3 Pa3IMYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UPOBATH TMOJy4yaeMyl0 MHGOPMAIMIO U OLEHUBATh €€ JOCTOBEPHOCTh KakK Ha
OCHOBE MMEIOIIUXCS 3HAHUM, TaK M HA OCHOBE aHAJIN3a UCTOYHHUKA MH(HOPMAIIHIH;

® TIPOSABIISITH OPraHW3alMOHHBIE U TIO3HABATEIIbHBIE YMEHHUS CaMOCTOATEIBHOTO
MpuoOpeTEeHUsT HOBBIX 3HAHUN B TIPOLIECCE BBITIOJIHEHHUS TMPOEKTHBIX M Y4EOHO-
HCCIIEIOBATENLCKUX PadoT;

e paboTaTh B TPYNIE C HCIOJHEHHEM Pa3JIMYHBIX COIMATBHBIX DPOJIEH, TIIAHUPOBATH
paboTy TpYMIbI, pPalMOHATBHO paCHpelesTh IeSTeNbHOCTh B HECTaHJAPTHHIX
CUTyalUsAX, aJIEKBaTHO OLIEHUBATh BKJIAJ KaXJOTO U3 YYaCTHUKOB IPYIIIbI B pELICHUE
paccMaTrpuBaeMoi poOJIEMBI,

® TMpOSIBISATH MOTHBAIMIO K Oyaymedl mnpodeccHoHanbHOW — ACSITENBHOCTH IO
CIENUATBLHOCTSIM (DPU3UKO-TEXHHUECKOTO MPODUIISL.
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Temarnyeckoe IIIAHUPOBAHUE

B xone peanuzanuu PI1 ucnonwssyrorcest yaeonuku, [{OP, yTBep)aeHHBIC TUPEKTOPOM.
10 kacc

\ KonuyectBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB H TeM (uudposBbie)
Kontpoabubie IIpakTnueckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3zaen 1. HAYYHBIH METO/J IIO3HAHUSI TPUPO/IbI
1.1 Hayunblii MeTO O3HAHUS TPUPOBI 6
Hroro no pazaeny 6
Paznen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 JlmHamuka 10
2.3 Crartuka TBEPIOTO Tea 5 1
24 3aKOHBI COXPaHEHUSI B MEXAHUKE 10 1
Hroro no paszneny 35

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1
3.2 Tepmoaunamuka. TemnoBbie MalIMHbI 20 1
13 ArperaTHble cocTosiHUA BelecTBa. da3oBbie 14 :
' TIEPEXOIbI
Hroro no pazneny 49
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Pazgea 4. JIEKTPOJAUHAMUKA

4.1 DIIEKTPUUYECKOE TT0JIE 24 1
4.2 IToCTOSAHHBIN JIEKTPUUYECKUI TOK 24 1
4.3 Toxu B pa3iMuHbBIX cpeaax 6

Hroro mo pazaeny 54

Pazzen 5. PU3HUYECKHUN MPAKTUKYM

51  dusnueckuii MPaKTUKYM 16 16
Hroro no pazneny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16
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11 kaacce

‘ KoumnuecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3jae/ioB U TeM nupposbIe
Ne i/m P Konrtpoabnbie IIpakTnueckue (1uubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpnen 1. JIEKTPOAUHAMUKA
1.1 MarnuTHOoe nosue 14
1.2 DNEeKTpOMarHuTHas MHIYKIHS 13 1
Hroro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexanuueckue KojieOaHus 10
2.2 DNEeKTPOMarHUTHHIE KOJIeOaHUS 15
3 MexaHuueckre U 3J1eKTPOMarHUTHbIE 10 |
BOJIHBI
2.4 Orntuka 25 1
Uroro no pazneny 60
Pa3nen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
3.1 Ocnossl CTO 5 1
Hroro no paszneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHo-BOIHOBOM Ayanu3m 15
4.2 ®uszrka aroma 5
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43 duznka aTOMHOTO AAapa 1 3JIEMCHTaPHBIX

YaCTHII
Uroro no pazaeny 25

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 ‘ DJeMEeHTBl aCTPOHOMUU M aCTPOPHUIUKU 12 ‘ ‘

Hroro no pazneny 12

Paznen 6. PU3HUYECKHUI MPAKTUKYM

6.1 ‘ ®u3nuecKuil NTPaKTUKYM 16 ‘ 16 ‘

Hroro no pazneny 16

Paznea 7. OBOBLIAIOIIEE IOBTOPEHUE

Cucremarusanus U 00001IeHne
71 IIPEIMETHOTO COJICPIKAHUS U OIbITa L5
' JESTSIILHOCTH, TPHOOPETEHHOTO TTPU

u3ydyeHuu kypea ¢pusuku 10 — 11 kmaccos

Hroro no paszneny 15
PesepBHOE Bpems 10
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 4 16
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IToypoyHoe muIaHMpOBaHUE

10 xaacc
KosmnuecTBo yacos
Tema ypoka Aara
yp Beero KoutpoJbHbie IIpakTH4eckue H3yueHusI
padoThI padoTsbI

Oduszuka — pyHgaMeHTaabHas HayKa O IPUPOe 1

HayuHblii METOI TTO3HAHUS U METO/IbI UCCIIEIOBAHUS |

(bU3HYECKUX SIBICHUN

DKCHEPUMEHT U TEOPHSl B IIPOLIECCE MO3HAHUS IPUPOIBI. |

Habmtoienue u 3kciepuMeHT B (pU3MKe

Crioco0b1 n3MepeHns PU3NIECKUX BETHUNH 1

AOGCOIIOTHAS M OTHOCUTENbHAS MOTPEIIHOCTH U3MEPEHU I |

(U3HYECKUX BEITMYUH

MognenupoBanue B ¢pusuke. Posiab u Mmecto pu3nku B

(opMHpPOBaHUN COBPEMEHHON HAYYHOM KapTUHBI MUDA, B 1
IIPAKTUYECKON JESITEIbHOCTHU JIOACH

Mexannueckoe nBuxkenue. Cucrema orcueta. OTHOCUTEIBHOCTh

MEXaHNYCCKOT'O JIBUKCHUA. HpHMaH u o6paTHa;1 3aJa4dn 1
MCXaHHMKHU

Pannyc-BekTop MaTepHalIbHON TOYKH, €70 IPOEKIIUU HA OCH
koopauHat. Tpaekropus. [lepememenue. Cxkopocts. Ux 1
MIPOEKIINN HAa OCU KOOPAUHAT

PaBHOMepHOE npsiMosIMHENHOE ABIKeHHe. [ 'paduyeckoe
ONMMCaHUE PABHOMEPHOIO MPSMOIUHENHOTO ABUKECHUS

Cnoxxenue nepeMmeleHuii u ckopocteil. Pemenne 3agau 1
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HepaBnomepHoe aukenne. MrHoBeHHasi CKOpOCTb. Y CKOPEHHE.

i [IpsamonnHENHOE NBUKEHUE C TOCTOSTHHBIM YCKOPEHUEM

12 I'paduueckoe onucanue NPSIMOIUHEHHOTO TBUKEHHUS C
IIOCTOSIHHBIM YCKOPEHUEM
CBobOogHoe majzeHue. Y cKopeHrne CBOOOHOTO TaICHUS.

13 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH, YCKOPEHUS OT BPEMEHHU U
uX rpaduKu

14 JIBu>keHue Tena, OpOILIEHHOTO MO/ YIJIOM K TOPU30HTY
KpuBonunelinoe aBuxenue. J[BH>keHHe 0 OKPYKHOCTH.

15 VYrnoBas u nuHelHas ckopocTsk. [lepuon u yacrora.
LenTpocTpeMUTENBHOE U IOJHOE YCKOPEHUE

16 KonTponbnas padora no teme "KunemaTtuka"
[Tepsriif 3akoH HptoToHA. HEpLIMaIbHBIE CUCTEMbI OTCUETA.

17 [IpuHauun otHocuTenbHOCTH ["anumnes. HennepunanbHbie
CHCTEMBI OTCUETA

13 Cuna. PaBHogeicTByromas cuia. Bropoii 3akon HeroToHa.
Macca

19 B3aumoneiicteue ten. Tpernit 3akoH HeroToHa

20 [Ipunuun cynepno3unuu cuil. Pemmenue 3a1ay Ha npUMEHEHUE
3aK0oHOB HproTOHA

)1 3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTD
rPaBUTAIIMOHHOM U MHEPTHOM MaccChl

22 Cuia TSOKeCTH U yCKOPEHHE CBOOOTHOTO TaIeHUS

o JIBu>keHHe HEOECHBIX TeNT U UX UCKYCCTBEHHBIX CITYTHHKOB.
[lepBas kocMuueckasi CKOpocTbh. 3akoHbI Kerepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
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Cuna tpenus. [Ipupona v Bunbl cui TpeHus. [[BuxeHue B

25 YKHUJKOCTHU U Ta3e C YYETOM CHUJIbI CONPOTUBIICHUS CPEJIbI

26 Hasnenue. 'uapocraruueckoe gapinenue. Cuia Apxumena

7 AoGcomotHO TBepaoe Teno. [locTynarenbHOe U BpamaTeIbHOE
JBUKEHUE TBEPIOTO Telia

28 MOMEHT CuJIbl OTHOCUTENIBHO OCH BpalieHusd. [lneuo cumbl
CrnoxxeHue cuil, MPUIOKEHHBIX K TBepiomMy Teny. Llentp

29 TSKECTH TeJa. Y CII0BUS paBHOBECHSI TBEPAOIo Tesa. Bupl
paBHOBECHS

30 Pemrenue 3amau

31 KonTponbnas pabota no Teme "/[unamuka. Ctatuka TBEpAOTO
Tena"
Nmmynbsc maTepralibHONW TOUYKHU, CUCTEMbI MaTEPUATBHBIX TOUECK.

32 [leHTp Macc cucTeMbl MaTEpHAIIBHBIX TOYEK. TeopeMa o
JBUKEHUU LIEHTPa Macc

1 Nmmynbe cuibl ¥ ©13BMEHEHUE UMITYJIbCa Tejla. 3aKOH COXPAHCHHS
UMITyJIbca. PeakTuBHOE IBIIKEHHE

34 MowmeHT umiynbca MarepuanbHoil Touku. [IpeacraBienue o
COXpaHEHWU MOMEHTA UMITYJIbCA B LICHTPAJIbHBIX MOJISIX

35 Pemrenue 3amau

36 PaGota cuibl Ha MaJOM U HA KOHEYHOM MEePEMEIICHUU.
I'paduaeckoe nmpeacraBienrne padoOThI CHIIBI. MOITHOCTH CHITBI

37 Kunernueckas sneprus. Teopema 00 H3MEHEHUN KHHETHUECKOM
SHEPTUM MAaTepUATbHON TOUKU

18 [ToTentmanpHble ¥ HEMOTEHIIUAbHBIE CHITBL. [loTeHITMaNbHAS

sHeprus. Bropas kocMuueckas CKOpOCTh
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Tpetbs kocMuueckasi ckopocTb. CBsi3b pabOTHI

39 HENOTEHLUAIbHBIX CUJI C U3MEHEHUEM MEXaHUYECKOM dHEprun 1
CUCTEMBI TeJl. 3aKOH COXPAaHEHHUsI MEXaHUYECKOM dHeprun

40 Yrpyrue u Heynpyrue CToJIKHOBEHUS. Y paBHeHUE bepHysuiun |
JUIS UJ€aNIbHOM JKUIKOCTH

A1 KonrtponbHas pabota 1o Teme "3aKoHbI COXpaHEHUS B |
MexaHuke"

42 Pa3Butne npexncraBiaeHuit o npupoe TernaoTsl. OCHOBHBIE |
nonoxerns MKT. luddysus. BpoyHoBckoe nBmxenne

43 CtpoeHue ra3000pa3HbIX, KHUJIKUX U TBEPbIX Tel. XapakTep |
JBUKCHUS U B3aMOJICHCTBHS YaCTHI] BEIIECTBA

44 Macca u pazmepsl Mosekyl (atomoB). KonnuecTBo BeliecTsa. |
[TocTostnuas ABoraapo

45 Temneparypa. TemioBoe paBHoBecue. [Ikana Lenbcus 1

46 Pemenue 3anau 1

47 WneanbHblii ra3. ['a30BbIe 3aKOHBI 1

48 VpaBuenue MenneneeBa-Knanelipona. Pemenne 3agau 1

49 AOcoimoTHas TemriepaTypa. 3akoH JlampToHa 1

50 N3omponeccel B HAEAIBHOM rase ¢ IOCTOSIHHBIM KOJIMYECTBOM |
BELIECTBA

51 I'padnueckoe npencraBaeHNe U30MPOLIECCOB: U30TEPMA, 1
M30X0pa, n3obapa

52 OcnosHoe ypaBHeHne MKT 1

53 Pemrenue 3agau 1
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CBs13b a0COMIOTHOM TEMIIEPATYPhI TEPMOIUHAMHUYECKOMN

54 CUCTEMBI CO CPEIHEN KMHETUYECKON SHEPTUEH ITOCTYIIATEIbHOTO
TEIUIOBOTO JABUXKEHUS €€ YaCTHI]

55 O6061meHue u cucreMatuzanus 3Hanui o teme "Ocunosst MKT"

56 KonTponbnas padbota mo teme "OcroBel MKT"
TepMmonnHaMuyeckasi cucrema. 3aJJaHue BHEIIHUX YCIOBUN Is

57 TJ1 cuctembl. BHeninue u BHyTpeHHUE napametpsl. [lapameTpsl
TJI cuctembl Kak CpeIHUE 3HAUCHHS BEJIMYUH, OMTMUCHIBAIONIUX €€
Ha MUKPOCKOITUYECKOM YPOBHE

53 HyneBoe nauano tepmoannamuku. CaMonpon3BoOIbHAs
penakcauus TJl cucTeMBbl K TEIJIOBOMY PaBHOBECHIO

59 Mopaeinb uieaabHOTO Ta3a B TEPMOJIMHAMUKE. Y CIIOBHS
IIPUMEHUMOCTH 3TOU MOJEIIH

60 VYpasuenune MenzeneeBa-Knaneiipona u BelpakeHUE IS
BHYTPEHHEHN YHEPTUU
Bripaxkenue A BHyTpeHHEN SHEPTUUA OJHOATOMHOTO

61 ujeanbHOro rasa. Kpazucratuueckrue U HeCTaTUYECKUE
IIPOLIECCHI

& DneMeHTapHas paboTa B TepMoAUHaMUKe. Beraucienue paboTsl
o rpaduKky mpoiiecca Ha pV-auarpamMmme

63 Tennonepenaya kak crocod U3MEHEHUS] BHYTPEHHEW SHEPTUu
TJ1 cuctemsl 6€3 coBepiieHus padoThI

64 KonBekuusi, TemaonpoBOAHOCTb, U3ITYy4CHUE
KomnuecTBo TemnoTel. Tenno€MkocTs Tena. Y aenbHas u

65 MOJISIpHAS TETUIOEMKOCTH BEIECTBA. Y IeJbHAs TEIJI0Ta

CropaHus TOILIMBA
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66

Pacuér konudecTBa TEIIOTHI IIpHu TEILIOIEpEaAYC

[TonsiTre 06 aqnadarHom nporuecce. [lepBoril 3aK0H

67 TEPMOJIMHAMUKHI

68 KonmdgecTBo TemnoThl u paboTa Kak Mepbl H3MEHEHUS
BHyTpeHHeH 3Heprun T/1 cucremsl
BTopoii 3ak0H TepMOJIMHAMUKY )15l pABHOBECHBIX U

69 HEpPaBHOBECHBIX MpolieccoB. HeoOpaTUMOCTh TPUPOTHBIX
MIPOIIECCOB

70 [Tpuniune geiicTBus TemaoBbix MamuH. KIT/]

71 MakcumansHoe 3nauenue KII. [ukin Kapuo

72 Permrenue 3amau

73 OKOJIOTUYECKHE aCIIeKThI HCIIOIb30BAHMUS TCIJIOBBIX JIBUTATEIICH.
TennoBoe 3arps3HEHUE OKPYKArOLIEH CpeIbl

74 Permrenue 3amau

75 O06o001Ienye ¥ cucTeMaTu3alys 3HaHUH 110 TeEME
"TepmoanHamuka. TenioBble MaITUHBI"

76 KonTponbHas padota no teme "Tepmonnnamuka. TernioBble
MaIIrHb"

77 [TapoobpazoBanue u koHaeHcanus. VicnapeHue u KuneHue.
VY aenbHas TemoTa mapoodpazoBaHus
Haceimennsie u HeHachIieHHBIE Tapbl. KauecTBeHHas
3aBUCHUMOCTH TJIOTHOCTH U JIABJICHHS HACBIIIEHHOTO T1apa OT

78 TEeMIIEPaTyphl, UX HE3aBUCUMOCTh OT 00bEMA HACKIIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypbl KUTIEHUS OT JABJICHUS B
KHUIKOCTH

79 BraxxnocTs Bo3yxa. AGCONIOTHAS M OTHOCUTEIbHAS BIAKHOCTh
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80

Pemrenue 3amau

Tsépnoe teno. Kpucramnmmueckue u amopdHsie Terna.

81 AHM30TPONHUS CBOMCTB KPUCTAJIIIOB

2 [InaBnenue u kpucramumzanus. Y aeibHas TEIUIoTa IUIaBICHHUS.
Cybnumarust

23 Hedbopmarmu TBEpAOTO Tena. PacTsokenue u cxarue. CaBur.
Mopayns FOura. [Ipenen ynpyrux nedopmaruii

84 TerioBoe pacmupeHue KUIKOCTeN U TBEPABIX TEIl.
AHTapMOHH3M TETUIOBBIX KOJIEOaHHI YaCTHI] BelIECTBa

85 [IpeoOpazoBanue sHeprun B (ha30BBIX MEPEX01ax

86 YpaBHeHHe TEII0BOro O6amaHca

87 Pemrenue 3amau
[ToBepxHOcTHOE HaTsKeHUe. Kanuisipuele sBienus. J[apnenue

88 101 UCKPUBJIEHHON TTOBEPXHOCTHIO KHUAKOCTH. Dopmyna
Jlamutaca

29 O060061eHre U cucTeMaTu3alus 3HaHui 1o TeMe "ArperarHble
coctosiHus BenectBa. @a3oBbie nepexoan”

90 KonTponbHas padota no Teme "ArperatHble COCTOSHUS
BemiecTBa. Ma3oBbie Mepexobl"
DnekTpu3anus Tea U €€ NPOosIBICHUS. JIEKTPUUECKUI 3aps/l.

91 JIBa BUJ1a ANIEKTPUYECKUX 3apsAa0B. [[poBOAHUKY, AUIIEKTPUKU U
MTOJTYTTPOBOTHUKH

9 DneMEeHTapHBIN 3NEeKTPUYECKUM 3apsia. 3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsiaa

93 B3aumogeiictBue 3apsanoB. Toueunsie 3apsiabl. 3akoH Kynona
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94 Pemenue 3amau 1
95 OnexTpuueckoe nojie. Ero aelicTBrue Ha 3J€KTpUUECKUE 3apsaabl 1
HanpspxéanocTs anektpudeckoro nodist. [IpoOHbrit 3apsia. Jluaum
96 HaIpPsHKEHHOCTH JIEKTpUYEcKoro noisi. OaHOpoaHoe 1
AJIEKTPUYECKOE 110JIe

97 [ToTeHnManbHOCTh ANNEKTPOCTaTUYECKOro mnosist. PasHocTh |
MOTEHIIMAJIOB U HANIPSKEHUE

08 [ToTenunanpHas 3Heprus 3apsaa B 3JEKTPOCTATUYECKOM IIOJIE. |
[ToTeHuman >MeKTPOCTATUIECKOTO OIS

99 CBs13b HaNPSYKEHHOCTHU NOJIS M PA3HOCTH NMOTEHIIMAIIOB JIJIsS |
ANEKTPOCTATUYECKOTO MO

100 [IpuHUUMI Cyneprno3uIuu 3JIEKTPUUECKHUX MTOJIeH 1

101 Pemenue 3amau 1

102 [Tone Toueunoro 3apsaa. [Tone paBHOMEpPHO 3apsHKEHHOM Cepbl 1

103 [Tosie paBHOMEPHO 3apsKEHHOro 1o 00bEMY mapa. [lone |
PaBHOMEPHO 3apsyKEHHOW OECKOHEYHOM MII0CKOCTH

104 [IpoBOAHMKY B 3JIEKTPOCTATUUECKOM IT0JIE. Y CIIOBHE PAaBHOBECHS |
3aps0B

105 JIMDIIEKTPUKHU U MIOJIYIIPOBOJHUKH B 3JIEKTPOCTATUYECKOM I10JI€ 1

106 Konpnencarop. D1eKTpo€MKOCTh KOHAEHCATOPA. |
DneKTPOEMKOCTH IJIOCKOT0 KOHJIEHCATOpa

107 [TapatenpHOE COEMHEHNE KOHIEHCATOPOB 1

108 [TocnenoBarenbHOE COETMHEHNE KOHAEHCATOPOB 1

109 OHeprus 3apsHKEHHOI0 KOHAEHCAaTopa 1

110 Pemenue 3agau 1
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11 JIBu>keHHe 3apsSKEHHON YaCTUIBI B OJHOPOJHOM AJIEKTPUIECKOM |
oJie

112 Pemrenue 3anau 1

113 O06o00mieHne 1 cucTeMaTH3aIMs 3HaHUH 110 TeMe !
"DnexkTpuueckoe mose"

114 KontponbHas padota mo teme "InexkTpudeckoe noje" 1 1

115 Cuna toka. ITocTosiHHBIN TOK. Y CI0BUS CYILIECTBOBAHUS |
MIOCTOSIHHOT'O 3JIEKTPUUECKOT0 TOKa

116 Ucrounuku Toka. Hanpsixenue u 3/1C 1

117 3akon OMa 1t y9acTKa Lenu. DJIEKTPUIEeCKOe COTPOTUBIICHUE 1

118 3aBUCUMOCTb COIPOTUBIIEHUS] OJJHOPOIHOTO MPOBOHUKA OT €r0 |
JUIMHBI U IJI0OLIA/IA NONIEPEYHOT0 CEUEHUs

119 Y nensHOE CONPOTUBIICHUE BEIIECTBA. Pentenue 3ana4 1

120 [locnenoBarenbHOE, apauIEIbHOE, CMEIIAHHOE COEAUHEHNE |
MIPOBOJHUKOB

121 Pacuér pa3BeTBIEHHBIX JJIEKTpUUECKUX Lienen. [Ipasuna |
Kupxroga

122 Pemenue 3anau 1

123 Pa6ora anexkrpuyeckoro Toka. 3akoH /oy —JleHua 1

124 Pemenue 3anau 1

125 MoIHOCTb 31EKTPUYECKOT0 TOKa. TernoBasi MOITHOCTb, 1
BbIIETIsieMasi Ha pe3ucTope

126 Pemenue 3anau 1

127 O/IC u BHyTpeHHEEe CONPOTUBIIEHNE NCTOYHHUKA TOKA 1

128 3akoH Oma 17151 OJTHOM (3aMKHYTOM) JIEKTPUUYECKON 1eTH 1
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129 Pemenue 3amau 1
130 MOoOIITHOCTh UCTOYHHKA TOKa 1
131 Kopotkoe 3ambikanne 1
132 Konpaencarop B 11enu noCTOSIHHOTO TOKa 1
133 Pemenue 3agau 1
134 Pemenue 3agau no reme "I[loCTOSIHHBIN AIEKTPUUECKUNA TOK" 1
135 Pemenue 3anay no teme "IlocTossHHBIN eKTpUYECKUI TOK" 1
136 Pemenue 3agad no reme "I[locTOSIHHBIN AIEKTpUUECKUNA TOK" 1

137 006001eHe ¥ cucTeMaTu3auus 3Hanuil no reMme "TlocTosHHBIN |

AIEKTPUIECKUN TOK"

Kontponbnas padota mo teme "I1ocTOSHHBIN JIEKTPUUSCKUI

138 | 1 1
TOK

139 OnexTpuyeckas IpOBOAUMOCTD Pa3INYHBIX BEILIECTB. |
DNEeKTpUUECKN TOK B MeTajuiax. CBEpXIIPOBOAMMOCTh

140 DNeKTpUUECKUi TOK B pacTBOpPaxX M paciljlaBax 3JIeKTPOIUTOB. |
3akonbl dapajes A AIEKTPOIN3a

141 OnexTpuuecKuii TOK B raszax. [Imazma 1

142 DneKTpUuecKuil TOK B BakyyMe. BakyymHble TpruOopsl 1

143 DNEKTPUUYECKUN TOK B MOITYIPOBOAHHUKAX 1

144 [TonynpoBoIHUKOBBIE TPUOOPHI 1

dusnyeckuil NpakTUKyM 1o teme "M3mMepeHue cuiibl TOKa U

145 HaIlpsDKEHUS B LIETH IOCTOSTHHOTO TOKA TP IIOMOIIN
AHAJIOTOBBIX U IIU(PPOBBIX U3MEPHUTENBHBIX TPUOOPOB" MK

"3HaKOMCTBO ¢ IMPpoBoit maboparopueii o gusuke. [Ipumeps

MyHunmmaasHOEe aBTOHOMHOE 001eo0pa3oBatensHoe yuapexaenne [ umuasust Ne 104 «Knaccuueckasi THMHA3HUS
Pabouas mporpamma cpezHero oomero oopaszoBanus Mo Gusnke (yriyOJIeHHBIN YPOBEHB)




U3MEpeHUS GU3NYECKUX BEIIMUMH ITPH TTOMOIIN KOMITBIOTEPHBIX
TaTYUKOB"

®u3nYeCKUil MpakTUKyM 110 TeMe "M3ydeHne HepaBHOMEPHOTO

146
JBUKCHHUS C LIENBIO ONPENEICHHS] MTHOBEHHON CKOPOCTH"

duznyeckuil npakTukyM 1o teme "M3mepeHue yCKopeHust Ipu
147 MIPSMOJIMHETHOM PaBHOYCKOPEHHOM JIB’KEHHM 110 HAKJIIOHHOM
mwiockoctu" nin "MccnenoBanye 3aBUCUMOCTH IIyTH OT BPEMEHU

MIPU PaBHOYCKOPEHHOM JIBHKEHUN"

duznyeckuil npakTukyM 1o teme "M3mepeHune yckopeHus

cBoOoHOTO ManeHus " win "M3yueHne qBIKEHUS Tena
148 0 " "NU3yu , 1
OpOILIEHHOTO TOPU30HTAIBHO"

dusnueckuii mpakTHKyM 1o TeMe "V3ydeHue IBUKECHUs Tela 1o
149 OKPY>KHOCTH C ITOCTOSIHHOM 110 MOJTYJIFO CKOPOCThIO" Hin
"UccnenoBanue 3aBUCUMOCTH TIEpHO1a OOpaIIeHUs] KOHUYECKOTO

MasiTHUKa OT €ro napamerpos"”

dusnyeckuil npakTukym 1o teme "M3mepenune

PaBHOAEHCTBYIOLIEH CHIIBI TP JIBUKEHUHU OpycKa 110 HAKJIIOHHOM

150 wiockoctu" win "llpoBepka runoTessl 0 HE3aBUCUMOCTH 1
BpPEMEHHU JIBUKEHUS OpycKa 110 HAKJIOHHOM MJIOCKOCTH Ha

3a/IaHHOE PACCTOSIHUE OT €ro Macchl'”

dusnueckuil npakTukym no teme "McciegoBanue 3aBUCHMOCTH

CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPY>KUHE U PE3UHOBOM

151 oOpasie, ot ux Aegopmarun" win "V3yuenue nBuxeHus 1
CUCTEMBI TeJl, CBA3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JIETKUI

6510K"

®dusnueckuii npakTukym no teme "M3mepenune kodpdunmenra

152
TPCHUMA 11O BEJINYHUHC YTIJIOBOT'O KOB(I)(pI/ILII/ICHTa 3aBUCHUMOCTH
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Frp(N)" unu "HccnenoBanue qBrKeHUs OpycKa Mo HaKJIOHHOM
TUTOCKOCTH C MTEPEMEHHBIM K03 (HUITMEHTOM TpeHus" Win
"N3y4yeHue qBUKEHMS IPy3a HA Baly C TpEHUEM"

dusnyeckuil mpakTUKyM 1o Teme "HccienoBanue yciuoBui

paBHOBecHsI TBEPAOIO TEJa, UMEIOUIETr0 OCh BpallleHus" Uiu

153 "KoHcTpynpoBaHue KPOHIITEHHOB U PACUET CUJT YIIPYTOCTH' WIIH 1
"N3y4yeHne ycTOHYMBOCTH TBEPIOTO TEJa, UMEIOIEr0 IUIOIIA b

ornops!"

duznyeckuil mpakTukyMm o teme "M3mepenue ummynbca Tena

110 TOpMO3HOMY ITyTH" WK "M3MepeHue Cuiibl TAru, CKOPOCTH

MOJIETIH SJIEKTPOMOOUIISE M MOIITHOCTHU CHJIBI TATH" WIIH

154 "CpaBHeHUE U3MEHEHUS UMITYyJIbCca Tejla C UMIYJIbCOM CHUJIbI" 1
unu "HccnenoBanue coxpaHeHUs UMITYJIbCA MPU YIIPYTOM
B3auMoeicTBuu" win "M3MepeHrne KHHETHYECKON IHEPTUH Tea

110 TOPMO3HOMY ITyTH"

dusndeckuil NpakTUKyM 1o teme "M3ydeHne n30TepMUUECKOTO
nporecca (peKOMEH/I0BaHO HUCII0JIb30BaHKE U POBOI

155 naboparopun)" wim "M3ydeHue n30X0opHOTO Tpoliecca’ win 1
"N3yuenue nzobapHoro npouecca” win "IIpoBepka ypaBHEHHs
COCTOSIHUS"

dusnyeckuil NpakTUKyM 1o teme "M3mepenue yaenpHon
teroémkoctu'" wiu "MccnenoBanue npoiecca OCTHIBAHUS

156 BemectBa" win "UccnenoBanue agradbaTHoro mnpomecca' uin 1
"N3ydeHne B3aMMOCBSA3U YHEPTUH MEKMOJIEKYISIPHOTO

B3aUMOJICHCTBUS U TEMIIEPATYPhl KUIIEHUS KUAKOCTEN"

157 ®u3ndecKkuil NpakTUKyM 1o teme "M3ydueHne 3aKOHOMEPHOCTEN

ucnapenus xuakocreil" ninm "M3mepenue yaenbHOM TEMI0ThI
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riaByieHus Japaa" win "M3ydeHrne cBOMCTB HACBIIIEHHBIX MapoB"
i "M3mepenne abCcomOTHON BIXXHOCTH BO3/yXa U OLEHKA
Macchl MapoB B ioMemeHun". Mismepenne kodgduurenta
MMOBEPXHOCTHOI'O HATSXKEHUS

dusnyeckuil IpakTUKyM 1o Teme "Halmroaenne npeBpaiieHus
SHEPTUH 3aPSHKEHHOT0 KOHJIEHCATOPA B SHEPTHUIO U3JTyUEHUs
158 ceeroanona" win "M3ydenue nporekaHusi TOKa B LEIH,
cozepxaiieit konaencarop" unu "Pacnpenenenue pa3HoCTH
MIOTEHLIMAJIOB (HAIPSKEHUS ) TP MOCIE10BATEIbHOM

COEIMHEHUH KOHJIEHCATOPOB"

Oduznyeckuil mpakTukym o teme "MccnenoBanue cMeIIaHHOTO
coeuHeHus pe3rctopoB” unu "M3mepenue yaenbHOro

159 conpoTuBiieHus rnpoBoaHukoB" uiu "MccnenoBanue 1
3aBUCHUMOCTH CHJIbI TOKA OT HAIIPSDKEHUS IS JIAMITbI

HaKaJIuBaHUA"

®dusnueckuii npakTukym no Teme "Habmonenue snextposnza”

unu "M3Mepenue 3apsia 0THOBaJICHTHOTO HOHA" MITH

160 "HccnenoBanue 3aBUCUMOCTH COTIPOTUBIIEHUSI TEPMOPE3UCTOPA 1
ot Temneparypsl" win "CHATHE BOJIBT-aMIIEPHOI

XapaKTepUCTHKU anoaa”

161 PesepBHrIil ypok. O60011IeHNE U CHCTeMAaTHU3alHs 3HAHUH 110
Teme "Kunemaruka"

PesepBHbIit ypok. O6001IeHNE U CHCTeMAaTH3allus 3HAHU 110

162
teme "JluHamuka"

163 PeszepBubIil ypok. O6001IeHIE ¥ CHCTeMAaTH3allisl 3HAHUH 110

teme "Cratnka TBepaoro tema"
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PeszepBHbIil ypok. O000IICHHE M CHCTEeMAaTH3allisl 3HAHUH 110

164 | , 1
TeMe "3aKOHbI COXPaHEHUS B MEXaHUKe"

165 PesepBHbIil ypok. O0001ICHHE ¥ CHCTEeMAaTH3alisl 3HAHUH 110 |
teme "OCHOBBI MOJIEKYJIIPHOKMHETUYECKON Teopun”

166 PesepBHeIil ypok. O000IICHHE U CHCTEMATHU3AIHS 3HAHHIMA 110 !
teme "Tepmoaunamuka. TemnoBbie MamuHb"

167 PeszepBHbIil ypok. O0001ICHHE ¥ CHCTEeMAaTH3allus 3HAHUH 110 |
TeMe "ArperaTHble COCTOSIHUS BeliecTBa. Pa3oBbie Nepexobl”

168 PesepBHblil ypok. O60011I€HNE U CHCTeMATHU3alHs 3HAHUM 110 |
Teme "Dnekrpuueckoe nose"”

169 PesepBHEIit ypok. O000IICHNE U CHCTEMAaTU3aINS 3HAHHM 110 |
teMe "[locTosHHBIN 2neKTpuyecKuii ToK"

170 PesepBHblil ypok. O600111€HNE U CHCTeMAaTHU3alHs 3HAHUM 110 |
teme "Toku B pa3nuyHbIX cpeax”

‘ OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 16
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11 kaacce

KoanuecTBo 4acoB

Ne Jara
w/n Tema ypoka Beero KonTpoabubie  IIpakTudeckue u3yvenns
padoTbI padoTbI
| B3aumopeiicTBrE MOCTOSIHHBIX MAarHUTOB M MPOBOJAHUKOB C TOKOM. 1
MarunutHoe nosne. ['unoreza Ammnepa
) Bekrop MmarnutHOM uHAyKUuK. [IpuHIun cynepno3unuu 1
MarHUTHBIX MoJied. JINHUU MarHuTHOW MHIAYKIIMU
3 MarauTHoe 1oJie MpOBOJIHUKA ¢ TOKOM. OnbIT Dpcrena 1
4 Cwiia Amriepa, e€ HanpaBJICHUE U MOJTYJIb 1
5 Perenue 3agau 1
6 [Ipumenenue 3akoHa AMiiepa. DJIEeKTPOU3MEPUTENbHbBIE TPUOOPHI 1
7 Cuna JlopeHua, e€ HampaBiieHHEe U MOJYJb. J[BrKeHUE 3apsKEHHOM |
YaCTUIIBI B OJJHOPOJIHOM MarHUTHOM TOJIe
Pemenue 3amau 1
9 PaGora cunsl Jlopenia 1
10 Pemenue 3amau 1
1 MarnutHoe nosne B Beuectse. eppoMarHeTuky, napa- u |
JMaMarHeTUKH
12 OcHoBHbIE CBOIicTBa (heppomarueTukoB. [Ipumenenue 1
dbeppoMarHeTUKOB
13 Pemenue 3agaq mo reme "MargutHoe mose" 1
14 Pemenue 3amau no teme "MarautHoe mosne" 1
15 SIBneHune anexTpoMarHuTHOM MHAYKIMU. I1oTOK BekTopa I

MarHUTHOM UHAYKIOUA
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16 OJ1C uHAYKIMH 1

17 3aKOH 3JeKTpoMarHuTHoM nuaykuuu dapanes 1

18 Buxpeoe aektpuueckoe nosie. Toku @yko 1

19 OJ1C uHAYKIMH B ABMKYIIUXCS TPOBOJHUKAX 1

20 Pemenue 3anau 1

21 [IpaBuio Jlenua 1

2 HNunykruBHocTh. KaTyilika MHAYKTUBHOCTH B II€IH TTOCTOSIHHOT'O |
TOKa

23 SBnenue camonnaykiuu. I/1C caMouHyKIuu 1

24 DHeprusi MarHuTHOTO TOJIsI KATYIIKA ¢ TOKOM. DJIEKTPOMarHuTHOE |
noje

25 Pemenue 3agau 1

26 O06o01IeHre U crucTeMaTu3alus 3HaHU| 110 TeMe |
"OnexTpoauHamuka'

27 KontponbHas padota o Teme "DnekrpoarnHamMuka' 1

)3 Konebarenbnas cuctema. CBoOoaHbIE KoNeOanus. ['apmMoHnueckue |
KoseOaHus

79 Kunematnueckoe u JMHAMHUYECKOE OMMCAHUE KOJIeOATEIbHBIX |
JIBIKEHUH
DHepreTUYecKoe onucanue. BeIBoI AMHAMUYECKOTO OMTUCAHUS

30 rapMOHHYECKHX KOJeOaHUMN U3 UX SHEPTreTHUECKOTro U 1
KHHEMATHYECKOTO OTTUCAHUS

31 Awmmuintyna u ¢daza xonebanui 1
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[Tepuon n wactora kojebanui. [leproa ManbIx CBOOOHBIX

32 KoJIeOaHU MaTeMaTHYecKoro MasiTHUKa. [leprnos cBOOOAHBIX
KOJICOAHUH MPYKHUHHOTO MasiTHUKA

33 3aryxatomue kojaebaHus. BeiHykaeHHbie konebanus. Pezonanc

34 ABTOKOJIE0aHUA

35 Pemenue 3amau

36 Ypok-koH(pepeHus "MexaHndecKue KOJIeOaH!s B My3bIKATbHBIX
UHCTpyMeHTax"

37 O06o011eHre u cucTeMaTu3alys 3HaHui 1o TeMe "MexaHnueckue
KoeOanus"

38 OnexkTpoMarHuTHele Kosebanus. KoneGaTenbHbli KOHTYP

39 ®opmyna Tomcona. CBsi3b aMILUTUTYIBI 3apsia KOHAEHCATOPA C
aMIUTATYION CHJIBI TOKA B KOJIEOATEIILHOM KOHTYpE

40 3aKOH COXpaHEeHHMsI SHEPTUU B UI€aIbHOM KOJIe0aTeIbHOM KOHTYpE

A1 3aTyxarolye IeKTPOMarHuTHhIE KoeOanus. BeiHyX)IeHHbIC
AJIIEKTPOMArHUTHBIE KOJIeOaHUsI

42 [IepeMeHHBII TOK. Pe3uCTOp M KOHAEHCATOP B LENU IEPEMEHHOTO
TOKa

43 Karymuika nHIYKTUBHOCTH B LIETIH IEPEMEHHOIO TOKa

44 3akon OMa JJ1s SJEKTPUIYECKOM 1IENMU TEPEMEHHOTO TOKa

45 MonHOCTh IEPEMEHHOT0 TOKA. AMILTUTYIHOE U ACUCTBYIOIIEE
3HAYEHHUE CUJIbI TOKA U HATPSXKEHUSI

46 Pe3onaHC B 2JIEKTPUYECKON 1IeTTH

47 Pemenue 3anau
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Wneansubiif Tpanchopmatop. [IpousBoacTso, nepegada u

48 nOoTpeOICHUE IEKTPUUECKOW SHEPTUH
DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE AJICKTPOIHEPTHH.

49 KynbTypa ucnonb3o0Banust 3JIEKTPOIHEPTUM B TOBCEIHEBHOM
KU3HU

50 Pemenue 3amau

51 Pemenue 3amau

50 O06o001IeHe U CUCTEMAaTH3allisl 3HAHHUH 110 TeME
"DJIeKTpOMarHuTHhIE KoieOanus"

53 MexaHnn4yeckne BOJHBI. XapaKTEPUCTUKU MEXaHUYECKUX BOJIH

54 CBolicTBa MEXaHUYECKHUX BOJIH

55 3ByK. XapaKkTEpUCTUKH 3ByKa

56 Hudpas3syk u yapTpassyk. LLlymoBoe 3arpsisHeHHE OKpYsKarolei
cpenbl

57 Pemenne 3amau

58 DJIEKTPOMAarHUTHbIE BOJIHBI. M31yueHne 31eKTpPOMAarHUTHBIX BOJIH

59 DHeprus AMEKTPOMArHUTHBIX BOJH. CBOKCTBA 2JIEKTPOMArHUTHBIX
BOJIH

60 [IIxana snekTpoMarauTHBIX BOJIH. [IpruMeHneHue
AJIEKTPOMATHUTHBIX BOJIH B TEXHUKE U OBITY

61 [TpuHIMIIBI paguOCBSI3U U TeleBUACHUS. Pagronokanms.
DIIEKTPOMArHUTHOE 3arps3HEHUE OKPYXKAIOILEH Cpebl

62 Kontponbnas padota mo teme "Kosnebanust u BOJTHBI"

63 CaerT. 3aKOH MPSAMOJIMHENHOIO pacpoCTpaHEHMsI CBETA
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Pemrenne 3a1a4 Ha IPUMEHCHUEC 3aKOHA pr[MOJ’IHHCﬁHOFO

64 pacmpocTpaHeHHsI CBETa

65 Ortpaxenue ceta. [Lmockoe 3epkano. Cepuueckoe 3epKano
[Ipenomiienne cBeTa. AGCOMIOTHBIN U OTHOCUTEIILHBIN ITOKa3aTelh

66 npenomiieHus. IlonHoe BHyTpeHHee oTpaxkenue. [IpenenpHplil yroiu
MOJTHOTO BHYTPEHHETO OTPAKECHUS

67 Pemmenue 3a1a4 Ha MPUMEHEHHUE 3aKOHOB OTPAXKEHUS U
IPEJIOMIICHUS CBETa

68 Xon nyueit B mpusme. ucnepcus ceera. CIoXKHBIN cocTaB 0e10ro
cBera. LlBeT

69 JIunzpl. @OKYCHOE PAaCCTOSIHUE M ONITUYECKAs CHJIAa JTMH3bI

70 [TocTpoeHue n300paxeHuii B TMH3aX U UX CUCTEMaX. Y BEIHUCHUE
JIMH3BI

71 Pemenue 3a1a4 Ha TOCTpOCHUE H300PAKESHUH, TTOTYIAEMBIX C
HOMOIIBIO JINH3

72 I'ma3 kak ontuyeckas cucrema

7 Pemenue 3amau. [Ipeaens npUMEHUMOCTH T€OMETPUUYECKOM
OTTHKHU

74 CkopocTb cBETa U METO/IbI €€ U3MEPEHUs

75 Hucnepcus cBera

76 Hurepdepennns creta

77 KorepeHnTHbIe HCTOUYHUKHU. Y CIIOBUS HAOTIOIEHHUS MAKCUMYMOB U
MHUHUMYMOB

78 Pemienue 3anau

79 [Tpumenenue unTepdepeHu
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80 Hudpakaus ceera 1

81 JudpaknuonHas pemeéTka. Y coBre HaOIIOICHUS TJIABHBIX 1
MaKCHMYMOB

82 Pemenue 3amau 1

83 IToniepeunocTs cBeTOBBIX BOJIH. [lonsipu3zanus cBera 1

84 Pemenue 3amau 1

85 CBeTOBbIC SBJICHUS B IPUPOJIE 1

86 O06o0mIeHne U cucTeMaTu3anus 3HaHui o teme "Onruka” 1

87 KonTponbhas pabota no teme «OnTHKa» 1

28 ['panuIBl MPUMEHUMOCTH KJIACCUYECKON MEXaHUKU. 3aKOHBI |
ANEKTPOJIMHAMUKY U TIPUHIIUI OTHOCUTEIHBHOCTH

89 [locTynatel cienalbHONW TEOPUH OTHOCUTEIBHOCTH 1
[TpocTpancTBeHHO-BpeMeHHOM nnTepBai. [IpeobpazoBanus

90 Jlopenua. ¥YcnoBue npuunHHOCTU. OTHOCUTENIBHOCTh 1
OJIHOBPEMEHHOCTHU. 3aMeJICHUE BPEMEHU U COKpALIEHUE JJIUHBI

91 DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTHIIBI 1

9 CBs13b MaccChl ¢ PHEPTUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTHULIBI. 1
DHeprust NoKos

93 PaBHOBecHOE TemIOBOE U3ITyUYECHHE 1

94 3akoH cmernieHus: Buna 1

95 I'unoresza M. I1nanka o kBaHTax. @OTOHBI 1

96 DHeprus U UMNyjibc GoToHa 1

97 ®otoadp¢ext. Onpitel A. I'. Cronerosa. 3akoHbl poTod3ddexra 1

08 VYpaBuenune DitnmTeitHa 175 hotodddekrta. "KpacHas rpanuima" 1

dboTtorpdexra
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99 Hasnenune cBera. OnbitTel [1. H. JIeObenena 1

100 BoHOBEIE CBOMCTBA YaCTHII 1

101 Bosnbl ne bporins. IIJ'II/II:Ia BOJIHBI Jie bpoitsis u pasmepsl 001acTi 1
JOKaJIN3alMK JBUKYIIENCS YaCTUIIbI

102 KopmyckynsipHO-BOJIHOBOM Ayann3m 1

103 Judpakius 31eKTPOHOB Ha KPUCTAJIIAX 1

104 Crnenuduka nzmepeHuii B Mukpomupe. COOTHOIICHUS 1
HeonpenenéHHocTei [ elizeHOepra

105 Pemenue rpadudecknx 3agaq 1

106 Pemenue pacu€THbix 3a1au 1

107 KonTtponsnast padora no temam: "OcHoBel CTO", 1 |
"KopnyckysipHO-BOJIHOBOW Jyanu3m"

108 OnbITHI IO UCCIIEJOBAHUIO CTpOeHUs aToMa. [1nanerapHas mozenp |
aTtoma Pesepdopna

109 IToctynatel bopa 1

110 Bunel ciektpoB. CriekTp ypoBHEH 3HEPrUM aToMa BOAOPOIa 1

111 CnoHTaHHOE U BBIHYKJIEHHOE U3IyUYEHHUE CBETA 1

112 Jlasep 1

113 Hyknonnas mozens sinpa ['elizen6epra-lBanenko. 3apsn u |
MaccoBoe 4ucio sapa. M3oronsl. PannoakTuBHOCTD
3aKOH pasin0aKTUBHOTO pacnaaa. CBONCTBAa HOHU3UPYIOIIETO

114 U3JIydeHMs. BiusHue palMOaKTUBHOCTH HA KUBBIE OPTraHU3MBI. 1
Jo3umerpus

115 DHeprus CBS3U HYKJIOHOB B sifipe. SnepHble cuibl. JlepekT Mmacchbl I
anpa. SAnepusie peakuuu. Anepusie peakropsl. [IpoOiaemsl
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YIPABIISAEMOr0 TEPMOSAIEPHOIO CUHTE3a. JKOJIOIMYECKHAE aCIIEKTHI
pPa3BUTHA AAEPHON SHEPTETUKHU

MeTOI[BI pEerucTpaiu U UCCICAOBAHUA SJICMCHTAPHBIX YaCTHII.
(DYHI[aMeHTaJ'IBHBIC BSaHMOﬂCﬁCTBHﬂ. BapI/IOHBI, MCE30HBI U

116 . 1
nentonsl. [IpencraBnenune o CranapaptHoit moaenu. KBapk-
TJTFOOHHAs MOJIEIIb a]POHOB

17 ®dusuka 3a npegenamu CtangapTHol Moaenu. TéMHas Matepus u 1
TéMHast SHeprus. ENMHCTBO pu3nueckol KapTUHBI MUPa

118 Oransl pa3BUTHS aCTPOHOMUU. 3HAYEHUE aCTPOHOMUHU 1
[TpuMEeHUMOCTD 3aKOHOB (PU3HUKH JJIT OOBSICHEHUS TTPUPOIBI

119 KOCMHYECKHX 00BEKTOB. METO/IbI aCTPOHOMHYECKUX 1
HUCCIEe0BaHUN

120 CoBpeMeHHbIE ONTHYECKUE TEIECKOTBI, PAUOTEIECKOIIBI, |
BHeaTMoc(hepHast acCTpOHOMHMS

121 Bun 38é31H0T0 HEOa. Co3Be3nus, ApKue 3BE3/IbI, TUIAHETHI, UX |

BUIUMOEC ABHKCHHC

122 Conneunas cucrema. Connue. ConHeyHast akTUBHOCTb. McTOUHMK |
sHepruu CosiHIa U 3BE3 ]

3BE3/1bI, UX OCHOBHBIE XapaKTepUCTUKU. J[narpamMma

123 "CHIeKTpaJbHBIN KJIACC — CBETUMOCTD" !

124 3Be3/1bI TTIABHOM MOCIIEIOBATEIFHOCTH 1
Bnytpennee crpoenue 38€31. COBpeMEHHbBIE MTPEACTABICHUS O

125 MPOUCXO0KICHUH U BOTOUUU COJTHIA U 3BE3/. DTallbl )KU3HU 1
3BE3]

126 Muneunsiii [Iyte — Hama ["amaktrka. Tunel ranaktuk. Y€pHsie I

ABIPEI B AApax raJlaKTUK

MyHunmmaasHOEe aBTOHOMHOE 001eo0pa3oBatensHoe yuapexaenne [ umuasust Ne 104 «Knaccuueckasi THMHA3HUS
Pabouas mporpamma cpezHero oomero oopaszoBanus Mo Gusnke (yriyOJIeHHBIN YPOBEHB)




Bcenennas. Paciupenue Beenennoit. 3akon Xa66ma. Teopus

127 1
bonbmoro B3peiBa. PenukToBoe usiydeHue

128 Macmrabnas ctpykrypa Beenennoit. Meraramaktuka 1

129 Hepeménnsie npobiaemMbl acCTpOHOMUU 1

®dusznyeckuil mpakTukyM 1o teme "MccnenoBaHnue MarHuTHOTO
130 IOJISI HOCTOSIHHBIX MaruuToB' win "MccienoBanue CBOMCTB 1
dbeppomarnetukoB" win "MccnenoBanue ASHCTBUS TOCTOSTHHOTO

MarHuTa Ha paMKy ¢ TOKOM"

®dusnueckuil npakTukyM 1o teme "M3mepenue cuibl Ammepa” uinu
131 "N3yueHne 3aBUCMMOCTH CUJIbI AMIIepa OT CUJIbI TOKA" MU
"Onpenenenye MarHUTHOW MHAYKLIUHA HA OCHOBE U3MEPEHUS CUJITbI

Awmmnepa"

®dusnyeckuit mpakTukyM 1o teme "MccnenoBanue siBeHUs
132 3JEKTPOMArHUTHOM MHAYKUIMU" ik "OnpeneneHne HHIyKIun 1
BUXPEBOIO0 MarHUTHOTO MoJs"

®dusnueckuit mpakTukyM 1o teme "MccnenoBanue siBIeHUS
133 camouHAykiuu'" mwin "COopka MOJIeTH JIEKTPOMAarHUTHOTO 1
reHeparopa"

134 ®uznyeckuil NpakTUKyM 1o teMe "M3mepenue nepuona

CBOOOJHBIX KOJIEOAHUN HUTSHOTO U MPYKMHHOT'O MasiTHUKOB"

dusnueckuit npakTukyMm no teme "[IpeobpazoBanue sHEprUn B

135 5
MPY>XUHHOM MAsTHUKC

®usnueckuil NpakTUKyM 1o teme "MccnenoBanue nepeMeHHOro
136 TOKa yepe3 MOCIe0BATEIbHO COeIMHEHHBIE KOHAEHCATOP,
KaTyuky u pesuctop" win "HccnenoBanue pab0oThl HCTOYHHKOB

CBE€Ta B LIETIH NIEPEMEHHOI0 TOKa"
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137

138

®duznyeckuil mpakTukyM no teme "M3ydenue napameTpoB
3BYKOBO BOJIHBI"

duznyeckuil MpakTUKyM 1o teme "M3Mepenune nokasarens
npenoMieHus crekia” wim "TlonmydeHue n300pakeHus B CHCTEME 1
13 IUIOCKOT'O 3epKajia U JUH3bI"

139

®uznyeckuil npakTukyM 1o teme "MccnenoBanue 3aBUCUMOCTH
(OKYCHOTO pacCTOSHUS OT BellecTBa (Ha IpUMeEpe KUIKUX JIUH3)" 1
win "M3Mepenne poKycHOro pacCTOSHUS PacCEMBAIOIINX JIUH3"

140

141

142

143

Ousnueckuii mpakTukyM 1o Teme "Habmonenne audpaximm,
UHTEpPEPEHINH U TTOIIpU3aIiy cBeTa"

Puznyeckuil NpakTuKyM 1o Teme "OnpeneiacHue HMITyJIbca U
SHEPIruU PEISATUBUCTCKUX YacTull (1o ¢pororpadusM TpekoB 1
3apsKEHHBIX YaCTHUI] B MATHUTHOM I10Jie)"

®dusnueckuil NpakTUKyM 1o teme "M3mepenne nocTosHHOM
[Tnanka Ha ocHOBe HccnenoBanus porodddexra” nim
"HccnenoBaHue 3aBUCMMOCTH CHIIBI TOKA YEPE3 CBETOIUOM OT
HanpspkeHus"

®uznyeckuil npakTukyM o teme "MccnenoBanue criekrpa
pa3peKEeHHOr0 aTOMapHOT0 BOJOPOAA U U3MEPEHHE ITOCTOSHHOMN 1
Punbepra"

144

®uznyeckuil npakTukyM no teme "MccaenoBanue paguoakTUBHOTO
¢doHa c ucrnosb3oBaHueM go3umeTpa" win "M3yueHue noriomneHus 1
Oera-yacTull amroMUHHEM"

145

O®uznyeckuil npakTukyM no teme "Habmronenus 38€3aHoro Heba
HEBOOPYKEHHBIM TJIA30M C UCIOJIb30BAHUEM KOMITBFOTEPHBIX 1

MPWIOKEHUH JJIs OTIpeieNIeH s MOJI0KeHUsI HeOeCHbIX 00BEKTOB Ha
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KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3ausi CEeBEPHOIO MOMyIIapus 1
spkue 3BE3ab1" unu "Habmonenus B Teneckon JIyHbI, TUTaHET,
TYMaHHOCTEH U 3BE3AHBIX CKOTUICHUI"

O06o0menre U cucTeMaTu3alys 3Hanuid. Poib Ghusuku u
146 ACTPOHOMHUHU B IKOHOMUYECKOM, TEXHOJIOTHYECKOM, COLMAIBHON 1 1
ATUYECKOH chepax NesaTeIbHOCTH YeIOBEKa

O6o006menne u cuctemMaru3anus 3Hanuid. Posib n mecto husuku n

147 ACTPOHOMHUHU B COBPEMEHHOI Hay4YHOH KapTHUHE MUPa !
O6o006menne u cuctemMaru3anus 3HaHui. Ponb pusndeckoit Teopuu

148 B (hOpMUPOBAHUHU IIPEACTABICHUN 0 PU3NYECKON KapTUHE MUPA, |
MeCTO (PM3MYECKON KapTHHBI MEPa B OOIIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MPEJCTaBICHUHN O MPUPOJIE

149 O0o0061IeHre 1 cucTeMaTu3anus 3HaHui mo teme "Kunemarnka" 1

150 O0600611IeHMEe U cucTeMaTH3anus 3Hanui no reme "Knnemaruka" 1

151 O0o06meHre u cucTeMaTh3anus 3HaHui 1Mo Teme " Jlunammka" 1

152 0O0001eHre U cucreMaTu3anus 3Haduii o reme "Cratuka |
TBepaoro rtena'

153 0O0001eHne U cucTeMaTH3aIis 3HAHUI 10 TeMe "3aKOHBI |

COXpaHEHHUs B MeXaHHKe"

154 O0600611IeHNE U cUcTeEMAaTH3aIus 3HaHui 10 Teme "OCHOBEI |
MOJIEKYJIIPHO-KHHETUYECKOU Teopun"

O6o00611eHre U cucTeMaTu3alus 3HaHui 1o Teme "TepMoInHaMHKa.

155 .
TerioBble MaIIUHEBI

156 O06o0menre U cucTeMaTr3aIs 3HaHui o TeMe ""ArperaTHbie

cocTosiHUs BemecTBa. @a3oBbie mepexo bl
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157 O06o01IeHre U cucTeMaTr3alis 3HaHUK 1Mo TeMe "DIEKTPUIECKOe 1
nose"

158 0O0001menne u cucreMaTusanus 3HaHuil 0o teMe "TlocToAHHEBIN 1
3NIEKTPUYECKUM TOK"

159 O6o006menne u cuctemMatu3anys 3HaHui o Teme "Toku B |
pa3iIMyHbIX cpegax”

160 0O0001eHre 1 cucTeMaTU3anus 3HaHui 10 TeMe "MarautHoe 1
nose"

161 PesepBHblit ypok. O6001IeHHE U CUCTEMATHU3AIIHsI 3HAHHH 110 TeMe |
"DjeKTpOoMarHuTHas MHIyKus"

162 PesepBHbIi ypok. O000IICHHE U CUCTEMATH3AIIHSI 3HAHHH 110 TEME |
"Mexanudeckue kojaebaHus"

163 PesepBublit ypok. O6001IeHHE U CUCTEMATHU3AIIHsI 3HAHHH 110 TeMe |
"DneKTpOMarHuTHbIE KoeOaHus"

164 PesepBHblit ypok. O000IIeHHE U CUCTeMATHU3AIHsI 3HAHHH 110 TeMe |
"MexaHn4YeCcKue 1 2JIEKTPOMarHuTHbIE BOJIHBI"

165 PeseprubIit ypok. O60011eHNE U CUCTEMATU3AIIMS 3HAHUM 110 TEME |
"Onrtuka"

166 PesepBHelit ypok. O000I11IeHHE U CUCTEMATHU3AIIHsI 3HAHUM 110 TeMe |
"OcnHoBsl CTO"

167 PeseprubIit ypok. O60011eHNE U CUCTEMATU3AIIHS 3HAHUM 110 TEME 1
"KopnyckysipHO-BOJIHOBOM Ayannu3m"

163 PeseprubIit ypok. O6001IeHNE U CUCTEMATU3AIMS 3HAHUH 110 TEME 1
"®usuka aroma"

169 PesepBHelil ypok. O000IIEHHE U CUCTEMATH3aIHs 3HAHUH TT0 TeMe |
"®u3nKa aTOMHOI'O pa U JIEMEHTapHbIX YacThll"
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170 PesepBHbIil ypok. O000IICHNE ¥ CHCTeMAaTH3allus 3HAHUH 10 TeMe 1
"JnemeHTs! acTpoduzuku”
‘ OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 170 4 16
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