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MMOACHUTEJIBHASA 3AIIMCKA

ITporpaMMa 1o @u3uke Ha YpOBHE CpegHEro oOmiero o0pa3oBaHus
pa3zpaboTaHa Ha OCHOBE IIOJIO)KEHUMH U TpPEOOBAHMH K pe3ysIbTaTaM OCBOECHMS
OCHOBHOI 00pa3oBaTenbHOl mporpammsbl, npeacrapieHHbix B ®I'OC COO, a
Takke ¢ yuétoMm (enepaibHON pabodeil mporpamMmbl BocnuTanus u KoHnenun
npenoaaBaHus yueoHoro npeamera «Pusuka» B 00pa30BaTENIbHBIX OPraHU3ALMIX
Poccuiickori  ®enepanuu, — peaqu3yOIIMX  OCHOBHBIE  OOpa3oBaTelIbHBIC
IPOrpPaMMBI.

[TporpamMma no ¢usuke onpezenser 00s13aTeIbHOE MTPEIMETHOE COJEpKaHUE,
yCTaHABIMBAET PEKOMEHIYEMYIO MOCJIE0BATEIbHOCTh U3YUEHHUSI TEM U Pa3JeioB
y4eOHOro mpeaMera ¢ y4€TOM MEXKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBA3EH,
JOTMKM y4eOHOro IIpolecca, BO3pPacTHBIX OCOOEHHOCTEM OOydaroluxcs.
[Iporpamma mo ¢usuke Aa€r MpeACTaBIEHUE O IENAX, COACpP)KAHUH, OOIIeH
cTpareruu OOy4YeHUs, BOCHUTAHMS M PAa3BUTUS OOYyYarOIIMXCS CPEACTBAMU
yuebHoro npeamera «Dusnkay Ha yriryOJIEHHOM YPOBHE.

N3yuyenne kypca (U3MKH YriIyOJIEHHOTO YpPOBHS IO3BOJISIET PEalN30BaAThH
3aJ1a4 Npo¢eCCUOHAIbHON OPUEHTAlLlMHU, HAIPABJIECHO HA CO3/laHUE YCIOBUH I
NPOSIBIICHUS] CBOMX HWHTEIJICKTYalbHBIX M TBOPYECKUX CHOCOOHOCTEH KaXKIbIM
oOydJaromuMcsi, KOTOpble HEOOXOAMMBI i MPOJOJKEHHs O0pa3oBaHUSA B
OpraHM3alusaXx NpoecCUOHAIBLHOrO 00pa3oBaHUsl 10 pa3IMYHbIM  (PU3HKO-
TEXHUYECKUM U MHKEHEPHBIM CIELIMATIbHOCTSIM.

B nmporpamme mno (¢usuke onpeaenstorcs IJIAHUPYEMbIE pPE3yJbTaThl
OCBOEHUS Kypca (PU3MKH Ha YPOBHE CPEAHET0 OOIIEro 0Opa3oBaHUs: JINYHOCTHBIE,
MeTanpeaMEeTHbIe, MpeaMeTHble (Ha  yrinyOn€HHoM  ypoBHe).  Hayuno-
METOJ0JIOTUYECKOM OCHOBOW [UIsl pa3pabOTKM TpeOOBaHUN K JIMYHOCTHBIM,
METANpeIMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOy4YarolUXCsl, OCBOMBIIMX
nporpaMMmy 1o (u3MKe Ha YpPOBHE CpenHero obmero oOpa3oBaHHs Ha
yrIyONIE€HHOM YPOBHE, SIBIISIETCS] CHCTEMHO-/1€ATEIbHOCTHBINA MOIXO/.

[TporpamMma no pusmke BKIIOYAET:

IUIAHUPYEMBIE PpEe3yJbTaTbl OCBOEHUS Kypca (U3MKUM Ha YriyOoiaéHHOM
YPOBHE, B TOM YHUCJIE IPEAMETHBIE PE3YJIBTATHI 110 r0j1aM 00yYEHHUS;

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

[IporpaMMa mo ¢u3uKe HMeeT NPUMEPHBIM XapakTep M MOXKET OBITh
UCIIOJIb30BaHa YUUTENAMU (PU3HUKH JIJIs1 COCTABJIEHMSI CBOMX pab0UMX IPOrpamMMm.

ITporpaMMa no u3uKe HE CKOBBIBAET TBOPUECKYIO MHUIMATUBY YUMUTEIEH U
IPEIOCTABIAECT BO3MOXKHOCTH I pealM3alUd pa3IUYHbIX METOJUYECKHUX
NOJIXOJJOB K MpernoAaBaHuio0 (U3UKK Ha YriayOJEHHOM YpOBHE MpH YCIOBUU
COXpaHEHHUs 00s3aTeNIbHOM YaCTH CoAepKaHUI Kypca.



dusznka Kak Hayka O HauOojee OOIIMX 3aKOHAX MPHUPOABI, BBICTYNAas B
Ka4yecTBE y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJd B CUCTEMY
3HaHu# 00 okpykatoieM mupe. LLkonpHbIi Kype GU3HKN — cCTEMOOOpa3yOIuii
JUIsL €CTECTBEHHO-HAYYHBIX YYEOHBIX IIPEIMETOB, ITOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOLECCOB U SIBICHHUH, M3y4yaeMbIX XuUMUEH, Ouosoruei,
dbusngeckoir reorpadueir u actpoHommen. Vcmonp30BaHWE W AKTUBHOE
npUMeHeHrne (U3NYECKUX 3HAHUM OMpeNenuyio XapakTep U OypHOE pa3BHUTHE
pPa3HOOOpPa3HBIX TEXHOJOTMH B cdepe DSHEPreTUKH, TPAHCIOPTA, OCBOCHMS
KOCMOCAa, IOJIyYE€HHs HOBBIX MAaTE€pHAJIOB C 3aJlaHHBIMM cBoWcTBaMu. M3ydeHue
(U3MKM BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHUE €CTECTBEHHO-HAYYHOMH
KapTHUHBI MUpa oOydaromerocs, B (opMHUpOBaHHE YMEHUI MPUMEHSATh HAyYHBIN
METO/I TIO3HAHUS IIPH BBIIIOJIHEHUU UMH Y4€OHBIX UCCIIETOBAHUIA.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpeIHET0 OOIIEro 00pa30BaHus MOJI0KEH
psA uaeH, KOTOpbIE MOXKHO PacCMAaTPUBATh KaK MPUHIIMIIBI €70 MOCTPOCHMUS.

Hoea uyenocmnocmu. B COOTBETCTBUHM C HEW KypC SBIIETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3leioB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoen zenepanuzayuu. B cooTBeTCTBUM C HEW Marepuan Kypca (hU3MKU
o0beMHEH BOKpYr (u3nueckux Teopuid. Bemymmm B Kypce sBisercs
(dbopMupOBaHUE MPENCTAaBICHUM O CTPYKTYpHBIX YPOBHSIX MaTe€pUH, BEIIECTBE U
noJIe.

Hoea zymanumapuzayuu. EE peanuszanusi Npeanoyiarae€T HCIOJb30BaHUE
TYMaHUTapHOTO MOTeHIMala (U3MUECKON HAyKH, OCMBICICHHUE CBSI3M pa3BUTHUSA
¢u3ukn ¢ pa3BUTHEM oOOHIeCTBAa, a TaKkKe C  MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U 3KOJOTHUYECKUMH MTPOOIEMaMHU.

Hoen npuxnaonon nanpaenennocmu. Kypc ¢usuku yriayOn€HHOTO ypoBHs
IpEIoJaraeT 3HaKOMCTBO € IIMPOKUM KPYT'OM TEXHUYECKMX M TEXHOJOTHYECKHX
NPUJIOKEHUH W3YYEHHBIX TEOpUM M 3akoHOB. Ilpu sTOM paccmaTpuBaroTcs Ha
ypOBHE OOIIMX MPEICTaBICHUA W COBPEMEHHBIE TEXHHUYECKHE YCTpPOICTBa, U
TEXHOJIOTHH.

Hoen 3konocuzayuu peanusyeTcs NOCPEACTBOM BBEICHUS 3JIEMEHTOB
COJIEp/KaHus, TMOCBALIEHHBIX HKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PA3BUTHEM TEXHUKH U TEXHOJOIHH, a Takke 00CYXIEeHHUA
npo6JieM palMOHAIBHOTO MPUPOIONOIB30BAHMS U SKOJIOTHUECKON 0€30MaCHOCTH.

OcBoeHnue cofiepkanusi MPOTPaMMBI 10 (U3HKE JTOKHO OBITH TTOCTPOCHO Ha
IPUHLMIIAX CUCTEMHO-JEATENbHOCTHOrO noaxona. s Gusnku peanusanus 3THUX
IPUHLMIIOB 0a3UpyeTcsl Ha MCIOJIb30BAaHUM CAMOCTOSITEILHOTO AKCIIEPUMEHTA Kak
IOCTOSIHHO JIeHCTBYIOIIEro Qakropa yudeOHoro mnpouecca. g yriayOia€HHOro
YPOBHS — 3TO CHCTEMAa CAMOCTOSITENBHOTO YYEHHUYECKOTO 3KCIEPHUMEHTA,



BKJIFOYAIOLIETO (PPOHTAIbHBIE YYEHHUYECKHE OIBITHl NP H3YYEHHH HOBOTO
MmaTepuaia, JabopatopHbie paboTel U pabOTHl MpakTHKyMa. [Ipu 3TOM BO3MOMXKHBI
IBa crmocoba peanu3anuud (U3NYECKOTO TMpakTUKyma. B  mepBom ciydae
MPaKTUKYM MpoBOJaUTCs aub0 B KoHIe 10 u 11 kmaccos, mubo0 mocie nepBoro u
BTOPOTO MOJIYTOAMM B KaXJIOM U3 JTUX KiIaccoB. Bropoit cmocod — 3T0
UHTErpanusi padoT TPaKTUKyMa B CHUCTEMY JabOpaTOpPHBIX paboT, KOTOPHIC
IpOBOAATCS B Tpoliecce u3ydeHus paszaena (temsl). IIpu sTom mon paboramu
IPAKTUKyMa IIOHUMAETCSl CaMOCTOATEIbHOE MCCIIEN0BAaHUE, KOTOPOE MPOBOAUTCSA
110 PYKOBOJICTBY CBEPHYTOT'0, 000OIIEHHOTO BUAA 0€3 MOMAroBOi HHCTPYKIUH.

B nporpamme 1no (¢u3Mke CUCTEMa YYEHHMYECKOIO 3KCIEpUMEHTA,
71a00paTOpHBIX pabOT M MpaKTUKyMa Mpe/CTaBiIeHa eIWHBIM mepeuHeM. Bridop
TEMATUKU I 3TUX BUJOB YUYCHHUYECKUX MPAKTUYECKUX PabOT OCYLIECTBIISAETCA
y4acTHUKaMU 00pa30BaTEIbHOTO MpOIEcca UCXOAS U3 OCOOEHHOCTEN MOYPOYHOIO
IUIAHUPOBAaHMsI U OCHalleHus kabuHera ¢usuku. Ilpm sTom oOecneunBaercs
OBJIaJicHUEe OOYy4YaIOUIUMHUCS YMEHUSMH TMPOBOJUTH TPSIMble U KOCBEHHBIC
U3MEPEHHs], UCCIEeNOBAaHUS 3aBUCUMOCTEH (DHU3MUECKUX BEIMYUH M IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEJIOKEHHBIX THIIOTES.

Bonbuioe BHUMaHHWE YAENAETCS PELIEHUI0 PAcUETHBIX M KAayeCTBEHHBIX
3apad. IIpu 3TOM A pacd€THBIX 3a4a4 IPUOPUTETOM SBIIAIOTCA 33Ja4M C SIBHO
3aJJaHHOW M HESIBHO 3aJaHHOW (PU3UUYECKOW MOJEINbI0, MO3BOJSIONINE TPUMEHATD
U3yYEHHbIE 3aKOHBl U 3aKOHOMEPHOCTH KakK M3 OJHOTO pasfena Kypca, Tak U
UHTETPUPYs IPUMEHEHUE 3HAHUM U3 Pa3HbIX pa3lenoB. [l KaueCTBEHHBIX 3ajad
IPUOPUTETOM SIBIISIOTCA 33JaHMsl Ha OOBSICHEHHE/TIpEeNCKa3aHUEe MPOTEKaHUs
(u3nyecKux SBJICHUNA U MPOLIECCOB B OKPYKAIOIIEH *KU3HHU, TpeOyromue BbIOOpa
buznyecKoil MoAeNnu A CUTYalluu IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusmu PDPI'OC COO k wmarepuanbHO-
TEXHUUYECKOMY O0O€CIeUeHHI0 Y4eOHOro mpouecca Kypc (U3MKH YriyOa€HHOro
YPOBHS Ha YPOBHE CPEIHEr0 00IIEro 00pa30BaHus TOJKEH U3y4aTbCs B YCIOBUSX
npeaMeTHoro kabuHeTa. B kabuHere (GU3MKM JOHKHO OBITh HEOOXOJUMOE
nabopatopHoe 00OpyJOBaHUE MJisi BBHIMOJIHEHHs] YKa3aHHBIX B Iporpamme o
¢u3MKe yYEeHUYECKHX OIBITOB, JAa0OPATOPHBIX padOT M paboOT MpaKkTUKyMa, a
TaK)Ke JIEMOHCTPAaLlMOHHOE 000pYyI0BaHUE.

JleMOHCTpalMOHHOE  000pyJoBaHME (POPMHUPYETCSI B COOTBETCTBUH C
OPUHLUAIIOM MHUHUMAJIbHOM JOCTATOYHOCTH U  OOECHEeYMBAET IOCTAaHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3HMKE KIIOYEBBIX JIEMOHCTpAIUil s
UCCIIEJOBAaHMsI  M3YyYaeMbIX SIBIEHMH M  IPOLECCOB, SMIHUPUYECKUX U
(yHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHME [UIsl YYEHHYECKUX IPAKTHUECKUX pPaboT
dopMupyeTcss B BHAE€ TEMAaTUYECKUX KOMIUIEKTOB U OOECTeyMBaeTCsi B pacuére



OJIHOTO KOMILJICKTa Ha JABYX OOydYarommxcs. TeMaTHYeCKHe KOMILJICKTBI
71a060paTOPHOTO O0OPYMOBAHMS JOJDKHBI OBITH TIOCTPOSHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX W IM(PPOBBIX MPUOOPOB, a TAKKE KOMITHBIOTEPHBIX
U3MEPUTEIbHBIX CUCTEM B BH/JIE ITU(PPOBBIX J1a00paTOpUi.

OCHOBHBIMU TIETISIMU U3YYCHUS (PU3UKHU B OOIIEM 00pa30BaHUU SBIISIFOTCS:

dopMupOBaHHEe WHTEpeca H CTPEMJICHUS OOYyJalomuxcs K HaydHOMY
U3YYCHUIO TIPUPOJBI, PA3BHUTHE WX HWHTEIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEN;

pa3BHUTHE TMPEACTABICHUI O HAyYHOM METOJe MO3HaHWSI W (popMHpOBaHHE
MCCIIEJIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

(GopMUPOBaHHE HAYYHOT'O MHPOBO33PEHHS KaK Pe3ysibTaTa M3YUYCHHS OCHOB
CTpOCHHS MaTepuu B (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

dbopMupoBaHre YMEHUI OOBSCHATH SBICHUS C UCIOJIb30BaHUEM (PHU3UIECKIX
3HAHWU U HAYYHBIX JIOKA3aTEIbCTB;

dbopMUpOBaHHE NPEJACTABICHUNA O POIM (DHU3UKKA IS Pa3BUTHSA JPYTHX
€CTECTBCHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  TPEICTABICHWA O  BO3MOXHBIX  chepax  Oymymiei
po(heCCHOHANBHOW  JIEATEIBHOCTH, CBSI3aHHBIX C (U3WKOH, TOATOTOBKA K
JabHenIeMy 0Oy4eHHIO B 3TOM HaIlpaBJICHUU.

JlocTikeHne dTUX Telield 00ecTieunBaeTCsl PEIICHUEeM CIEAYIOIMNX 3a/1ad B
mpoliecce n3ydeHus Kypca GU3NKN Ha YPOBHE CPETHETO OOIeTo 00pa30BaHUS:

PUOOPETEHUE CUCTEMBI 3HAHUM 00 OOIMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHSIX,  BKJIIOYAasS  MEXaHUKY,  MOJEKYISpHYI  (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY M SJIEMEHTHI aCTPOPHU3UKH;

(dopMUpOBaHHE YMEHUHN NMPUMEHATh TEOPETUUCCKHIE 3HAHUS 1T OOBSICHECHUS
(GU3MYECKUX SIBICHUH B MPUPOAC M JUIS TPUHATHS MPAKTHYCCKUX PEIICHUN B
TIOBCETHEBHOM JKU3HH;

OCBOCHHE CIIOCOOOB pEIICHUS PA3IWYHBIX 3aJad C SBHO 3aJaHHOU
duznyecKoil MOJENbIO, 3a/ay, MOJPa3yMEBAIOUINX CAMOCTOSITEIbHOE CO3/IaHHe
(GuU3MYECKON MOJCIM, aJeKBaTHOW YCIOBHSAM 3aJadd, B TOM 4HCIE 3ajad
WHKXEHEPHOTO XapaKTepa,

NOHMMaHWE (U3NYECKUX OCHOB W TIPUHIUIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHUECKUX TPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEIY;

OBJIAJICHUE METOJaMH CaMOCTOSTEIILHOTO IUTAHUPOBAHHUS W IPOBEIACHHUS
(GU3MYECKUX  OKCICPUMEHTOB, aHajW3a MW HMHTEpIpeTanud WHGOpPMAIIUH,
oTpezieNieHuUs JOCTOBEPHOCTH MOJTyYEHHOTO Pe3yJIbTara;

CO3MaHHUE YCJOBHMA IS PAa3BUTUS YMEHUH MPOEKTHO-UCCIICIOBATEIHCKOM,
TBOPUYECKOH JIeATETHHOCTH;



pa3BuTHE WHTEpeca K chepam nmpodhecCHOHATBHON ASSTENHHOCTH, CBI3AHHOU
¢ pU3UKOM.

B cootBerctBun ¢ tpeboBanusimu PI'OC COO yrnyOnéHHBIN ypOBEHb
u3ydeHus: yuyeOHoro mnpeamera «®Duszumka» Ha ypoBHE CpeaHEro oOIIero
oOpa3zoBaHusi BbIOMpaeTcs OOyYaloMMUCS, [UIAHUPYIOIIMMHU POJOJKEHUE
o0pa30BaHMs MO CHEIHATBHOCTIM (PU3UKO-TEXHUIECKOTO MPOdUIIs.

Ha uzyuenue pusuku (yrmyOnéHHBIH YPOBEHb) Ha YPOBHE CPEAHETO OOIIEro
obpazoBanus otBoauTCs 340 yacoB: B 10 kiacce — 170 yacoB (5 yacoB B HEZEIIO),
B 11 kmacce — 170 yacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1o (U3MKE TMepeyeHb J1abopaTOpHBIX U
NPAKTHUYECKUX paboOT SBISETCS PEKOMEHJOBAaHHBIM, YYMTENb JI€JaeT BbIOOD
IpOBEJCHUS J1a0OpaTOPHBIX PA0OT M OMBITOB C YYETOM HMHAWBHUIYaTbHBIX
0COOEHHOCTEH 00yJarOIUXCS.



COJEPKXAHME OBYUYEHUA
10 KITACC

Pa3znen 1. Hayunblii MeTO] NO3HAHUS PUPOABI.

®duszrka — pyHIaMeHTalbHas Hayka o npupojae. HayuHslil MeTo1 mo3HaHus U
METO/Ibl UCCIIeI0BaHUS (PUBUUECKUX SBJICHUU.

DOKCHEpUMEHT M TEOpUsl B Mpollecce Mo3HaHus mnpuponabl. Habmionenue u
IKCIIEPUMEHT B (PU3HKE.

Crioco6bl  uM3MepeHus: (PU3MUECKHX BEIMYMH (AHAJIOTOBblE M LHU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[lorpemHocT  uU3MepeHUM  (PU3MYECKUX  BEIUYMH  (aOCONIOTHAsT W
OTHOCHUTEJIbHASA).

MonenupoBanue (HpU3MUECKUX SBICHUI M MPOILECCOB (MaTepHalibHAs TOYKa,
abCOMIOTHO TBEPIOE TENIO, HcaNbHAS KUAKOCTh, HIACAIBHBIA Ta3, TOYCHYHBIN
3apsan). ['unoresa. @uznyueckuil 3aKoH, TpaHuUllbl ero npuMeHuMoctu. duznyeckas
Teopusl.

Ponp u mecto ¢usuku B (HOpMUPOBAHMM COBPEMEHHON HAYyYHOW KapTHUHBI
MHUpPa, B IPAKTUYECKOUN IE€ATEIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, navopamopnsie padomul, npaxmuKym.

W3mepenne cuiibl TOKa W HaNpsOKEHUS B IEMH MOCTOSHHOTO TOKa IMpHU
MOMOIIIM aHAJIOTOBBIX U U(POBBIX U3MEPUTENBHBIX TPUOOPOB.

3HakoMcTBO ¢ nudpoBoii gaboparopueit no ¢usuke. [Ipumepsl u3mepeHus
(bU3UYECKUX BEIIMYWH TIPY MIOMOIIH KOMITBIOTEPHBIX JATYHKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABMKEHUE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema otcuéra.

[Tpsimast u oOpaTHast 3a1a4u MEXaHUKHU.

Panuyc-BekTop MaTepuanbHONM TOYKH, €ro MNPOEKIMH Ha OCH CHUCTEMBbI
KoopauHat. TpaekTopus.

[lepemelienne, CKOpOCTh (CpPEaHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MaTE€pUAIbHOW TOYKH, MX MPOEKIHMH HAa OCU CHUCTEMBl KOOPIMHAT.
Ciio)xeHue nepemMeneHnil U CI0KEHNE CKOPOCTE.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBUXKEHUE. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MMyTH MAaTepUaIbHON TOYKUA OT BPEMEHHU U HX
rpadukm.

CBoOomHOoe manmeHue. YcCKopeHue cBOOOAHOTO majeHus. J[BmkeHue Tena,
OpOIIEHHOr0 TMOJ YrioM K TOpPU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHHS MaTEepUAIbHON TOYKH OT BPEMEHU U UX IPAPUKHU.



KpuBosmHenHoe  nBukeHue. JIBMKEHHE  MAaTepUAIbHOW  TOYKM IO
OKPY)KHOCTH. YTJOBas W JIMHEWHas CKOpocTh. [lepuon m wacTtoTta oOpaieHus.
enTtpocTpemutenbHOE (HOpMaIbHOE), KacaTelbHOE (TAaHTEHIIMAIBHOE) U MOJTHOE
YCKOpPEHHUE MaTEPUATBbHON TOUKH.

TexHuyeckrue YCTpOMCTBA U TEXHOJIOTMYECKHE IPOLECCHI: CIUIOMETP,
JBU)KCHUE CHApsAJIOB, LIETHbIC, IIeCTepEHYAThIE U PpPEeMEHHBIE TNEepeaayd,
CKOPOCTHBIE JTHU(THI.

Jlemoncmpayuu.

Mopens cucTeMbl OTCUETA, WILTIOCTPAIUS KMHEMATHUYECKUX XAPAKTEPUCTUK
JBH>KCHUS.

CriocoObI UCClIeTIOBaHUS IBU>KCHUM.

WrocTpanys NpeaenbHOro nepexoia i \3BMEpEHNEe MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue NBUKEHUHN C UCIIOJIB30BAHUEM MEXaHU3MOB.

[TameHne Ten B BO3AyXE U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGmonenue nBukeHus Tena, OpPOIIEHHOTO TOJ YIJIOM K TOPH30HTY H
TOPU30HTAJIBHO.

Hanpasnenue ckopocTu Mpu ABUKEHUH IO OKPYKHOCTH.

[IpeoOpazoBaHue yriaoBOil CKOPOCTH B PELYKTOPE.

CpaBHEHUE TyTEH, TPACKTOPUM, CKOPOCTEN NBUKEHUS OOHOTO U TOTO XKE
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit skcnepumenm, nadvopamopnsie padomuol, npaKmMuKym.

N3ydeHre HEpaBHOMEPHOTO ABWIKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOpOCTH.

N3mepeHne yCcKOpeHUs MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JABUKEHHUH
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM
JIBH>)KCHUU.

U3mepenne  yckopeHuss  CBOOOJHOTO  mafeHUss  (PEKOMEHIOBAaHO
UCIOJIb30BaHue IIUPPOBOI TabOpaTOpHH).

W3ydyeHue fABMKEHUs Tena, OpOIIEHHOTO ropu3oHTanbHO. [IpoBepka
TUIIOTE3bl O MPSAMOW MPOMOPLHOHAIBHOM 3aBUCHUMOCTH MEXAY JalbHOCTHIO
IOJIETA ¥ HAYaJIbHOM CKOPOCTHIO TENA.

N3ydeHne IBHXKEHUS Tella MO OKPYXHOCTH C ITOCTOSSHHOM IO MOZYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHUMOCTH TepuoAa OOpalleHusi KOHUYECKOTO MasTHUKA
OT €T0 MapaMeTPOB.

Tema 2. lunamuxa.



[lepBbiii 3akoH Hprotona. Muepuumanehbie cuctemsl orcuéra. [lpmHnmn
oTHocuTenbHOCTH ['anmunes. HenmHepunanpHble cUCTEMBbI OTCUETa (OINpEAEIICHUE,
IPUMEDBI).

Macca Tena. Cwita. [IpyHIun Cyneprio3unuy Cuil.

Bropou 3akoH HeroTOHA 17151 MaTepraaIbHON TOUYKHU.

Tperuit 3axkoH HproTOHA [U1s1 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBHBAJICHTHOCTh TI'PAaBUTALUOHHON U
MHEPTHOW MAaCCHI.

Cuna tspxkecTu. 3aBUCHMOCTh YCKOPEHMSI CBOOOJHOTO NaJEHUS OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI U OT reorpaguyeckod IMUPOTHL. JIBUXKEHHE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Kerepa. [lepBast kocMudeckasi CKOpOCTb.

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

Cuna tpenus. Cyxoe TpeHue. Cuia TpeHHUs CKOJIBKEHUS U CUJIA TPEHMS
nokos. Koapduuument tpenus. Cuna cOnpoOTHBICHUS IPH [BWKEHUU Tela B
KUJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBHKECHUS.

Hasnenue. 'mapocratnyeckoe aasienue. Cuna Apxumena.

TexHU4ecKue yCTpOMCTBA M TEXHOJOTHYECKHE IIPOLECCHI: IMOALIUITHUKH,
JBHYKEHUE NCKYCCTBEHHBIX CIIyTHHKOB.

Hemoncmpayuu.

Habmronenne nBUKEeHHs TEN B MHEPLHMAIBHBIX U HEMHEPIHAIBHBIX CHCTEMaX
OTCYETA.

[TpyHIMII OTHOCUTENBHOCTH.

KaueHne nByX LMJIMHAPOB WM WIapOB Pa3HOM MAacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIUAIBLHON CUCTEMBI OTCYETA.

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

PaBeHCTBO cHJI, BOZHUKAIOUIUX B pPE3yJIbTaTE B3AUMOICHCTBHS TEII.

N3Mepenue macc 1o B3auMoACHCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOABEME U AJCHUU.

IleHTpoOE)KHBIE MEXaHU3MBI.

CpaBHEHHE CHII TPEHHUSI IOKOS, KAYEHHSI U CKOJIBKEHUS.

Yuenuueckuit saxcnepumenm, nabopamopnsie padomul, nPAKMuUKyMm.

N3mepenne paBHOACWCTBYIOUICH CHII MPH JBM)KEHUU OpycKa MO HAKIOHHON
IJIOCKOCTH.

ITpoBepka TUIIOTE3Bl O HE3aBHMCHUMOCTH BpPEMEHHU JBHXKEHHUS Opycka IO
HAKJIOHHOM INTIOCKOCTH Ha 33JaHHOE PACCTOSIHUE OT €ro MacChl.



HccnenoBanre 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

N3yueHne NBUKEHUSI CUCTEMBI TE€J, CBSI3AHHBIX HUTHIO, IEPEKUHYTON udepes
JErKui OJIOK.

N3mepenue koddduiiieHTa TpeHus MO BEJIMYMHE YTIII0BOTO Kod(duimreHTa
3aBucuMocTy F.,(N).

HccnenoBanue nBHXEHUS Opycka MO HAKJIOHHOM IJIOCKOCTU C MEPEMEHHBIM
KO3(pULIMEHTOM TpEeHHUS.

W3ydeHne NBUKEHUS IPy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. [loctymarenbHoe W BpamiaTeabHOE JBHXKEHUE
TBEpAOro Teiaa. MOMEHT CHJIbI OTHOCUTENBHO OCH BpalleHus. [lnedo cuibl.
CrnoxeHue Cil, TPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEINA.

YcroitunBoe, HEyCTOMYNBOE, OE3pa3TUIHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: KPOHIUTEMH,
CTPOUTENBHBIN KpaH, PelIETYaThie KOHCTPYKIIUU.

Jlemoncmpayuu.

VYcnoBust paBHOBECHS.

Bune! paBHOBECHS.

Yuenuueckuit skcnepumenm, nadvopamopnsie padomuol, npaKmMuKym.

HccnenoBanre ycClIOBHMI paBHOBECHS TBEPAOTO TeNld, HMEIOLIErO0 OCh
BpALLCHUS.

KoHcTpynpoBaHHe KPOHIITEMHOB U PAaCUET CUII YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPBI.

Tema 4. 3axkonvt coxpanenusn ¢ Mexanuke.

NMnynbc MaTepuanbHON TOUYKH, CHCTEMBI MaTEpUAIbHBIX TOUEK. LleHTp Macc
CHUCTEMBI MATEPUAIBHBIX TOYEK. TeopemMa 0 IBUKEHUHU LIEHTPA Macc.

NMnynbe CUITbl M UBMEHEHHUE UMITYJIbCa Tea.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MomeHT umIlyJbca MaTepualibHOM TOYKH. I[IpencraBieHue o COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGora cumel HAa MaioM M Ha KOHEYHOM mnepemerneHuu. ['paduueckoe
npeacTaBieHne paboThl CHIIBI.

MoIHOCTS CUJIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUkU. Teopema 00 H3MEHEHUU
KMHETUYECKOW SHEPTUU MATEPUAIBHON TOYKH.



[loTeHIManbHBIE W HENOTEHUMAJIBbHbIE CHIBL. lloTeHnmanbHas »HeEprus.
[loTenunanbHas 3Heprus ynpyro AeopMUPOBAHHOM MpyxkuHBL. IloTeHnmanbHas
DHEPIUs Tejla B OJHOPOJHOM I'paBUTAMOHHOM Imone. [lorennumaneHas sHeprus
TeJa B TPABUTALIMOHHOM I10JIe OJHOPOJIHOTO Iapa (BHYTpH M BHE Iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHUANbHBIX CHJI C HW3MEHEHHEM MEXaHWYEeCKOU
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOM SHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymM s UACaIbHOM >KUAKOCTU KaK CIEACTBUE 3aKOHA
COXpAaHEHUS MEXaHUYECKON IHEPTHH.

TexHuyeckue yCTpoMCTBA U TEXHOJIOTMYECKUE MPOLECCHI: IBUKEHUE PAKET,
BOJOMET, KONEpP, MNPYKUHHBIM MNHUCTOJET, THUPOCKOI, (QUIypHOE KaTaHWE Ha
KOHBKax.

Jlemoncmpayuu.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeaktuBHOE nBMXKEHHE.

M3mepeHne MOITHOCTYU CHUJIBI.

W3MeHeHue 3Hepruu Tela Mpu COBEPILICHUN PabOTHI.

B3auMHble TNpeBpalllcHUs] KUHETUYECKOW M MOTCHUUAIBHOW SHEPrUi MpPHU
JEWCTBUY HA TEJIO CWJIBI TSYKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHHe SHEPTHH MPU CBOOOTHOM TaICHUH.

Yuenuueckuit sxcnepumenm, navopamopnsie padomul, npaxmuKym.

N3mepeHne nMmyJiibca Tejia o TOPMO3HOMY MYTH.

W3mepenne Ccuibl TATH, CKOPOCTH MOJENIU AJIEKTPOMOOWIISI M MOIIHOCTH
CUJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIBCOM CHUJIBIL.

HccenenoBanre COXpaHEHHS UMITYJIbCA TPU YIIPYTOM B3aUMOJIEHCTBUM.

N3mepeHrne KHHETUYECKON SHEPTUHU TeJIa [0 TOPMO3HOMY MTYTH.

CpaBHEeHHE W3MEHEHUS MOTCHIUAIbHOW SHEPTUH MPYKUHBI C pabOTOMN CHUJIIBI
TPEHU.

Omnpenenenue pabOTHl CHIIBI TPEHHUS MPH JBIKEHUU Tella MO HAKIOHHOU
IIJIOCKOCTH.

Paznen 3. Mogekyasipuasi Gu3nka u TEepMOJIMHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUU.

OCHOBHBIE MOJOXKEHUS MOJIEKYJsIpHO-KuHeTnyeckod Tteopun (MKT), ux
onbiTHOE oOocHoBaHue. [uddys3us. bpoyHoBckoe aBmxkeHue. Xapakrep
JBW)KCHUSI M B3aMMOJICHCTBUS YACTHUI] BellecTBA. Monenm CTpOEHHs Tra3oB,
KUIAKOCTEH U TBEPABIX TN M OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE ATHX



mozeneil. Macca u pasmepbl Mojekyn (atomoB). KonnuecTBo BelecTsa.
[Tocrosinnast ABoraapo.

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

Mopenbs uaeaNbHOro ra3a B MOJIEKYJIPHO-KMHETUYECKOW TEOPUU: YACTHULBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTrOM.

['a3oBbie 3akoHBl. YpaBHeHHe MenaeneeBa—Knaneiipona. AOcomoTHas
Temriepatypa (mkana remneparyp Kenbuna). 3akon Jlanbrona. M3omnponeccsl B
UJcalbHOM Tra3e C [IOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ 'paduueckoe
Ipe/ICTaBICHUE U30IMPOIIECCOB: U30TEPMa, U30XO0pa, U300apa.

CBsi3p  MEXIy [JaBJIE€HUEM U  CPEIHEH KUHETUYECKOM  SHEeprueu
NOCTYIATEJIBbHOTO TEIUIOBOTO JBH)KEHHSI MOJIEKYJ HJIEATBHOIO ra3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKON TEOPUH UICAIbHOIO ra3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpEAHEM
KHMHETHYECKOW 3HEPTHEN MOCTYNaTeIbHOrO TEMJIOBOrO IBMKEHHS €€ YaCTHUL.

TexHUYEeCKHE YCTPOMCTBA M TEXHOJIOIMYECKUE MPOLECCHL: TEPMOMETP,
0apoMeTp, MOoTy4eHHEe HAaHOMATEPHAIIOB.

Jlemoncmpayuu.

Mopenu 1BUXKEHNS YaCTUL] BEIIECTBA.

Monens OpOyHOBCKOTO JBUKECHMUS.

Buneoponuk ¢ 3anuckio peaibHOro OPOYHOBCKOTO JIBUXKEHUSI.

Huddys3ust xuaKocTen.

Mogaens onbita LlTepHa.

[IpuTsyKEeHUE MOJIEKYII.

Mopaenu KpUCTaJUIMYE€CKUX PEMIETOK.

Ha6monenue u ruccnegoBanne H30MpoIeCcCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxmuKym.

HccnenoBanne Tporecca YCTAaHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJI000MEHE MEXKIY TOpsYEd U XOJIOJHON BOJIOM.

W3yyeHne H30TEpMUYECKOrO0 Mpouecca (PEKOMEHJOBAHO HCIIOJIb30BAaHUE
1 poBoit TabopaTtopun).

M3ydeHne n30X0pHOro npouecca.

N3yuyenue nzobapHoro npoiecca.

[TpoBepka ypaBHEHHSI COCTOSTHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunwi.

Tepmogunamuueckass (T/]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHUYECKON CUCTEMBI. BHENIHNE 1 BHYTpEHHHE MapaMeTpsl. [lapamerpsl
TEPMOJMHAMHYECKON CUCTEMBbl KaK CPEIHHUE 3HAYEHHUs BEJIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHNE HA MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hauano tepMoauHamMukd. CamMONpOM3BOJbHAS — pelaKcauus
TEPMOJIMHAMHYECKOW CUCTEMBI K TEMJIOBOMY PABHOBECHIO.

Mopenp uaeambHOrO raza B TEPMOJWHAMHKE — CHUCTEMA YpaBHEHUM:
ypaBHeHHEe MenpaeneeBa—KiianeiipoHa U BbIpaXeHUE JJIsi BHYTPEHHEW SHEPIUH.
VYcnoBusi NPUMEHUMOCTH 3TOW MOJENH: HU3Kas KOHUEHTPALHs YaCTHUILl, BBICOKHE
TeMIlepaTypbl. BeipaxkeHue i1 BHYTPEHHEH SHEPIrUU OJHOATOMHOIO MACAIBHOIO
rasa.

KBa3zucratnueckue u HeCTaTUUECKUE MPOLECCHI.

DneMeHTapHas paboTa B TepMoJuHaMuKe. Boruucienue padboTel 1o rpapuky
npoiiecca Ha pV-auarpamme.

Temnonepegaya  kak  cnoco0 — M3MEHEHHsS  BHYTPEHHEW  DHEPruu
TEPMOJMHAMHUYECKONH  cucTeMbl 0e3  coBepuieHus pabotel.  KouBekius,
TEILIONPOBOJHOCTb, U3TyUYCHHUE.

KomnuectBo Ttemnorel. TennoéMkocTh Tena. YaelnbHas W MOJIIpHAs
TEINIOEMKOCTH BeLIeCTBA. YpaBHeHuMe Maiiepa. YnenpHas TeIUIoTa CrOpaHHUs
toruBa. Pacu€r KoamuecTBa TemIoThl mpu  Teruionepenade. I[lonstue 00
annabaTHOM TIporecce.

[lepBblidi 3aKOH TepMOAMHAMHUKU. BHyTpeHHsAss »sHeprus. KosmuectBo
TEIJIOTHI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOJIMHAMHYECKOU CUCTEMBI.

BTopoil 3akOH TepMOAMHAMHUKH JJisi PAaBHOBECHBIX IMPOLECCOB: YeEpe3
3aJIaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJAUHAMUYECKON CHCTEMBI IPOXOJHUT
eIMHCTBEHHAs aanadara. AGCONIOTHAs TeMIeparypa.

BTtopoii 3ak0OH TEpMOJMHAMUKH i1 HEPAaBHOBECHBIX  MPOLIECCOB:
HEBO3MOXKHO NepeaTh TEIUIOTY OT 0oJiee X0IO0AHOro Tena K Oosiee HarpeTomy 0e3
komriencanmu (Knaysuyc). HeoGpaTumMocTh MpUPOTHBIX MPOIIECCOB.

[Tpunnunsl aectBus TerioBbix MamuH. KIIT/I.

MaxkcumansHoe 3nauenue KIIJI. [ukn Kapho.

DKOJIOTUYECKHE aCIEKThl MCIOJb30BaHUs TEIUIOBBIX ABUrareseil. TemioBoe
3arpsi3HEHUE OKPYKAIOLIEH CpeJIbl.

TexHUYeCKHEe YCTPONCTBA M TEXHOJIOIMYECKUE IPOLIECCHI: XOJIOAWIbHUK,
KOHJUIIMOHEP, AU3EIbHBIM W KapOIOpaTOpHBIM JBUTraTeNH, NapoBas TypOUHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEPATYpP, YTUIM3ALUs «TEIUIOBBIX» OTXONOB C
UCIOJIb30BaHUEM TETJIOBOTO HACOCA, YTHUIM3AIMS OMOOPTaHMYECKOTO TOIIINBA AJIs
BBIPA0OTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Jlemoncmpayuu.

W3meHenue Temneparypsl pu aanadaTtuyeckoM paclIupeHUN.

Bo3ayuiHoe orauso.

CpaBHeHUE yAENbHBIX TEIIOEMKOCTEN BEILIECTB.



CriocoObI M3MEHEHHS BHYTPEHHEH SHEPTHH.

HccnenoBanue aguadbaTHOro mpoiiecca.

KommbroTepHble MOAEIH TEIUIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, navopamopnsie padomul, npaxmuKym.

N3mepeHne yaeinbHON TENI0EMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aguabaTHOro mpoiiecca.

N3yueHne B3aMMOCBA3M DHEPTHM MEKMOJIEKYJISIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KUTIEHUS HKUJIKOCTEM.

Tema 3. Acpecamnuvie cocmoanusn eeuyecmea. @azoevie nepexoowl.

[TapooOpa3oBanue u KoHACHcanus. VcmapeHwe W KumeHue. Y aeiabHas
TEIJI0Ta MapooOpa3OBaHUA.

HacpllieHHblE W HEHacChIIEHHbIE Mapbl. KauyecTBeHHas 3aBUCHMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO apa OT TEMIIEPATYPhl, KX HE3aBUCUMOCTH
0T 00BbEMa HACKHIIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATyPhl KATICHHS OT JaBJICHUS
B JKUJIKOCTH.

Brnaxnocts Bo3yxa. AOCOJIIOTHASI U OTHOCUTEIbHAS BIAXKHOCTb.

TBépnoe Teno. Kpucramninueckue u amopdubie Tena. AHU30TPOIUS CBOMCTB
KkpuctaiioB. [lmaBieHne W Kpuctaimm3auusa. YJIENIbHAas TEIJIOTA IUIABIEHUS.
Cybnumarnwsi.

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

TemnmoBoe pacuIUpeHHe KUJIKOCTEH U TBEPJBIX Tel, 00BEMHOE W JIMHEHHOE
pacuimpenre. AHrapMOHHU3M TEIJIOBBIX KOJI€OaHMM YacTHUIl BEIECTBA KaK MPUYHHA
TEIIOBOTO PacCIIMpPEHUs Tell (Ha KAYeCTBEHHOM YPOBHE).

[Ipeobpa3zoBanue 3Heprun B (Pa3oBbIX Mepexoaax.

VYpaBHeHue TerIoBoro OanaHca.

[ToBepxHocTtHOe HaTspKeHME. Kod3(p(UIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanunnsapueie aBnenus. JlaBiaeHue noa HCKPUBIEHHONW TOBEPXHOCTBIO KUJIKOCTH.
®opwmyna Jlannaca.

TexHuyecknue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOILIECCHhI:  HKUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Jlemoncmpayuu.

TennoBoe pacmMpeHue.

CBoiiCTBa HACBHIILIEHHBIX TTAPOB.

Kunenwne. Kunenue npu noHM>KEHHOM JIABIECHUU.

M3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OMnbITEl C MBUIBHBIMH TNIEHKAMH.

CmaunBaHue.



Kanumisipabie sBieHUs.

Mopenu HEHbIOTOHOBCKOM KUJKOCTH.

Crioco0Ob1 M3MepeHUs BIAXKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasl nepopmarmii.

Ha6monenue manbix gedopmariuii.

Yuenuueckuit skcnepumenm, nadopamopnsie padomuol, npaKmMuKym.

N3yueHue 3aKOHOMEPHOCTEN UCTTAPEHUS KUITKOCTEN.

N3mepeHne yaenbHOM TENJIOTHI MIJIABJICHHUS JIBJA.

M3yueHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne abCOMIOTHOM BIIAXXHOCTHM BO3JyXa M OILIEHKa Macchl MapoB B
IOMEIICHHH.

N3mepenne ko3P puiimeHTa noBEpXHOCTHOTO HATSHKEHUS.

N3mepenne moayns FOHra.

HccnenoBanne 3aBUCMMOCTH  nedopmanud  pe3swHOBOTO oOpasma  oT
IPUWIOKEHHOW K HEMY CHJIBI.

Paznen 4. JaekTpoanHamMuKa.

Tema 1. Inekmpuueckoe noJe.

OnekTpu3aluss Tel U e€ MpOosBICHUSA. OJEKTpUYecKuid 3apsia. [Ba Bupaa
IIEKTPUYECKUX 3apAnoB. IIpOBOOHMKH, JUANEKTPUKA U  MOJYNPOBOIHUKH.
DNEeMEHTapHbI 3NEKTPUYECKUH 3aps. 3aKOH COXPaHEHHUs >SJIEKTPUYECKOIO
3apsza.

B3aunmoneiictBue 3apsaoB. Toueunsie 3apsanapl. 3akoH Kynona.

DiekTpudecKkoe nojie. Ero geicTBre Ha JJIEKTPUUYECKUE 3apsiJIbl.

Hanpspk€aHocts  snektpuueckoro  mons.  [IpoOueiit  3apsin.  Jlunum
HaIPSHKEHHOCTH 3JIEKTPUUECKOro Nojisi. OJHOPOIHOE AIEKTPHUUECKOE TOJIE.

[ToTeHUMABHOCTh 3JIEKTPOCTATHYECKOTO IMMOJs. Pa3HOCTH MOTEHIMATIOB H
HanpspbkeHue. lloTeHnuanbHass >HEprus 3apsga B AJIEKTPOCTATUYECKOM IIOJIE.
[Torenuman anexkrpocraruyeckoro nosst. CBsA3b HANPSHKEHHOCTHU MOJIS U Pa3HOCTH
NOTEHIMAIOB ISl  AJIEKTPOCTATUYECKOro TMojis (Kak OJHOPOJHOrO, TaK U
HEOJHOPOJIHOTO).

[TpyHLIMIT CYyNIEPIIO3ULINU HIIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsnga. Ilome paBHOMepHO 3apsbkeHHOM cdephl. [lone
PaBHOMEPHO 3apsHKEHHOro No 00béMy Iapa. Ilome paBHOMEpPHO 3apsKEHHOU
OeckOoHEYHOM TIOoCKOCTH. KapTWHBI JUHUI HampspKEHHOCTH ATHX TMOJeH u
DKBUITOTEHIHAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECHS 3apsI0B.

JusnexTpuku B DJJIEKTPOCTATUYECKOM  TOIJIE. Jwusnextpuueckas
IPOHUIIAEMOCTD BEILIECTBA.



KonaencaTop. DneKTpoEMKOCTh KOHJEHCATOPA. DIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpA.

[TapannenbHOE coennHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COEqMHEHNE
KOH/JIEHCATOPOB.

DHeprust 3apsHKEHHOT0 KOHAEHCATopa.

JIBrxkeHne 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM AJIEKTPUUYECKOM ITOJIE.

TexHuyeckue yCTpOHMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: JIJIEKTPOCKOIL,
AIIEKTPOMETpP, DIEKTPOCTaTHUECKass 3alllUTa, 3a3eMIJICHHE BJIEKTPONpUOOpOB,
KOHJIeHCaTOphbl, renepaTtop Ban ne I'paada.

Jemoncmpayuu.

Y CTpONCTBO M MPUHLMI AEUCTBUS JIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TTOJIE€ IBYX 3apSIKEHHBIX MUIACTHUH.

Monens anekTpocratuyeckoro reueparopa (Baun ae I'paada).

[IpOBOAHUKH B DIEKTPUYECKOM IIOJIE.

DnekTpocTaTuyecKas 3amuTa.

YCTpONUCTBO U IEUCTBUE KOHIEHCATOPA MOCTOSIHHON U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOrO KOHAEHCAaTopa OT IUIOIIAAH
IIJJACTUH, PACCTOSHUSI MEXAY HUMU U JUAJIEKTPUUYECKONU MPOHUILIAEMOCTH.

OHeprus 3JIeKTPUYECKOTO OIS 3apsHKEHHOTO0 KOHJIEHCATopa.

3apsKa 1 paspsjika KOHJIEHCcATopa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, navopamopnsie padomul, npaxmuKym.

OueHka cui B3auMOJEHCTBUS 3apsKEHHBIX TET.

HabGnronenue npeBpallieHus SHEPTUH 3apsKEHHOTO KOHAEHCATOpa B SHEPTHIO
U3JIy4EHUsl CBETOANOIA.

M3ydeHne npoTekaHus TOKa B LENH, COAEPKAILEN KOHAEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIUAJIOB (HampsKEeHUsT ) npu
MOCJIEA0BATEIBHOM COEAUHEHNH KOHAEHCATOPOB.

HccenenoBanue paspsga KOHICHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtil 31eKmMpuiecKuii mox.

Cuia toka. [TocTosIHHBIN TOK.

VYcmoBusl cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. MCTOYHMKM
toka. Hanpsoxenne U u DJ1C &.

3akoH Oma i1 ydacTka 1enu.

DneKTpudecKoe COIIPOTHBJICHUE. 3aBUCUMOCTh COIIPOTUBJIEHUS
OJHOPOAHOTO MPOBOJHHUKA OT €ro JUIMHBI M IUIOWAAU IOIEPEYHOIO0 CEYEHUS.
VY enpHOE CONPOTUBIIEHUE BEILIECTBA.

[TocnenoBaTenpHOE, Mapajuie]bHOE, CMEIIAHHOE COEIUHEHHUE IPOBOJHUKOB.
Pacuér pa3zBeTBnéHHBIX dnekTpudeckux 1eneil. [Ipasmma Kupxroda.



Pa6ora snexrpuyeckoro Toka. 3akoH J[xoymns—Jlenma.

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

OJIC um BHYTpEHHEE COINPOTHUBJIIEHHWE HCTOYHMKA TOKa. 3akoH Owma s
MOJHOW  (3aMKHYTOM) JJICKTPUYECKOM I1enmu. MOIIHOCTh HMCTOYHHMKA TOKA.
Koportkoe 3ambikanue.

KoHaeHcaTop B L€y MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCH: aMIEpMETP,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUH.

Jemoncmpayuu.

W3mepeHne CUilbl TOKA U HAIIPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANpsKEHHS UL PE3UCTOpa,
JIaMITbl HAaKaJIUBaHMS U CBETOAUOAA.

3aBUCHUMOCTb COINPOTUBIICHUS IUIMHAPUYECKUX HPOBOJHUKOB OT JJIMHBI,
IUIOLIAH MOMEPEYHOr0 CEUEHUs U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT CONPOTHUBJIEHUS TPU OCTOSIHHOM
HaIPSHKEHUH.

[Ipsimoe nzmepenune DJIC. KopoTkoe 3aMbIKaHHE TralbBaHUYECKOTO 3JIEMEHTA
Y OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

Crioco06bI coennHeHust ICTOYHUKOB Toka, DJIC barapeii.

HccnenoBanre pa3HOCTH MOTEHUUAJIOB MEXAY IMOJKOCAMU HMCTOYHHMKA TOKA
OT CWJIbI TOKA B LIEMN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaxmuKym.

HccnenoBanre CMEMIAHHOTO COEIMHEHUS! PEZUCTOPOB.

W3mepeHne yAeIbHOro CONPOTUBIIEHNS TPOBOIHUKOB.

HccnenoBanve 3aBUCUMOCTH CHJIBI TOKA OT HAIPSOKEHUS JUISL  JIAMIIbI
HaKaJIUBaHMUS.

YBenuueHue npeena u3MepeHus aMmrnepMerpa (BoJbTMETPA).

N3mepenne D/1C 1 BHyTPEHHETO CONPOTHUBIICHUS UICTOYHUKA TOKA.

HccnenoBanne 3aBucuMoctd DJIC raqbBaHMYECKOrO 3JEMEHTa OT BPEMEHU
IPU KOPOTKOM 3aMbIKaHUU.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIOCAMH MCTOYHHMKA TOKA
OT CWJIBI TOKA B IIEMN.

HccnenoBanre 3aBUCMMOCTH MOJE3HOM MOIIHOCTH UCTOYHMKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 paznruunvix cpeoax.

DJIEKTpUYECKasi MPOBOAUMOCTDh  PA3JIMYHBIX  BEIIECTB.  JJIEKTPOHHAs
IPOBOAUMOCTb TBEPABIX METAJLIOB. 3aBUCHUMOCTbH CONPOTUBIICHUS METAIIOB OT
TemiiepaTypbl. CBEpXIpOBOAUMOCTb.



OnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TosrynnpOBOJHUKH. CobcTBeHHass W TOpHUMECHas  MPOBOJUMOCTD
NOJIyIpOBOJHUKOB. CBoiicTBa p—n-nepexoa. [1oimynpoBoIHUKOBBIE TPUOOPBHI.

ONEKTPUYECKUA TOK B 3JIEKTPOJUTAX. ODJIEKTPOJMTHYECKAs IHUCCOLUALM.
Onextposns. 3akoHbl Papajes 1 JIEKTPOIIN3a.

OnekTpudeckuii TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSTEIbHBIM
paspsan. PaznuyHeie TMIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE NPHUMEHEHHE: Ia30pas3psiIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpyOKa, MOJYNPOBOJHUKOBBIE NpUOOpHI: AMOJ,
TPaH3UCTOP, (OTOAMOA, CBETOAMOJ, TajdbBaHUKA, paUHUPOBAHUE MEIH,
BBIIUIABKA aJIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpayuu.

3aBUCUMOCTD COIPOTUBJICHUS METAJNIOB OT TEMIIEPATYPHI.

IIpOBOIMMOCTB JIEKTPOIIUTOB.

3akoHsl 3ekTposimza dapazes.

HckpoBoit paspsa ¥ IPOBOJAUMOCTb BO3yXa.

CpaBHEHHE MPOBOIUMOCTH METAJIOB U MOJYIIPOBOIHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUOAA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, npaxmuKym.

Hab6mronenue anextponmsa.

N3mepeHue 3apsiia OJHOBAIEHTHOTO MOHA.

HccnenoBanue  3aBUCMMOCTH  CONIPOTHUBIICHHMSI — TEPMOPE3UCTOpA  OT
TEMIIEpaTyphI.

CHsATHE BOJIBT-aMIIEPHON XapAKTEPUCTUKU AUOJA.

Pu3nyecKuil NPaKTUKYM.

Crioco0bl n3MepeHus: PU3NYECKUX BETMYMH C UCIOJIB30BaHUEM aHAJIOTOBBIX
U IU(POBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCHUTEJIbHBIE TIOTPEITHOCTH U3MEPEHUN (PU3MUECKUX BEJINYMH.
OueHka rpaHul] NOrPEeIIHOCTEN.

[IpoBeneHnEe KOCBEHHBIX HW3MEPEHHW, MCCIEAOBAaHUW  3aBUCHMOCTEU
buznyecKux BEIMYWH, MPOBEpPKa MPEAJOKEHHBIX THMNOTe3 (BHIOOp U3 pabdorT,
ONMCAaHHBIX B  TEMAaTUYECKMX  pas3enax «YYEHMYECKMM  JKCIIEpUMEHT,
JabopaTopHbIe pabOThI, MPAKTUKYMY).

MexnpeaMeTHbie CBA3M.

NUzyuenne kypca ¢usuku yriuyonéaHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCS ¢ YYETOM COAEPKATENBHBIX MEXIPEIMETHBIX CBS3EH C KypCcaMHu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemmnole nonamus, C6A3AHHbIE C USYUECHUEM MEM 00068 HAYUHO20
no3HanuA: SIBICHUE, Hay4YHBIA (hakT, TUIOTEe3a, (U3MYecKas BEIMYMHA, 3aKOH,



Teopusi, HAOJIOJACHHE, OHKCHEPUMEHT, MOJCIUPOBAHHUE, MOJIENb, HW3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHUH, U3MEPUTENbHbIE TPUOOPHI, UPPOBast 1ad0OpaTOpusI.

Mamemamuka: peuieHne CcUCTeMbl ypaBHeHHMH. JluneitHas QyHKIuS,
napaboJia, runep0Oosia, ux rpadukd U cBoicTBa. TpuroHomerpudeckue GyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHUIECKOE TOXKIECTRBO.
BekTops! 1 uX MPOEKIMH HAa OCU KOOPIMHAT, CIIOKEHHE BEKTOPOB.

Buonozua: mexannueckoe IBIKEHUE B XKHUBOW mpupoze, nuddysus, ocMoc,
TETUI0O0OOMEH JKMBBIX OPTaHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXKAIOUICH Cpenbl,
yTUIU3aldsg OHOOPTraHWYECKOTO TOIUIMBAa JUIS BBIPAOOTKH  «TEIJIOBOW» W
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSKCHHUE U KAMUJUISIPHBIC SBIICHUS B TIPUPO/IC,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJICKYII,
MOJIb BEIIECTBa, MOJISIpHAs Macca, TIOJIyYeHHEe HaHOMATEpUAIOB, TETUIOBBIC
CBOMCTBa TBEPIBIX TEN, KUIKOCTEH U Ta30B, KUIAKUE KPUCTAIUIBI, JIEKTPUICCKHE
CBOIICTBa METAIIJIOB, SJCKTPOIUTHYECKAs TUCCOLMALINSA, TAIbBAHUKA, JIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghua: BnaxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozusa: npeobpazoBaHue JBMKEHUN C HMCIOJB30BAHHEM MEXaHH3MOB,
yu4€T CyXOro M IKHAKOTO TPEHHS B TEXHUKE, CTATUYECKHUE KOHCTPYKIIUU
(KpOHIITEWH, peméryaTble KOHCTPYKILIHUK), UCTIOIB30BAaHUE 3aKOHOB COXpPaHEHUS
MEXAaHUKH B TEXHUKE (TUPOCKOIN, BOAOMET WM ApPYTUe), ABUTATEIb BHYTPEHHETO
CropaHus, mapoBas TypOuHa, OBITOBON XOJIOAUIBHUK, KOHAUIIUMOHED, TEXHOJIOTHH
MOJTyYeHUsI COBPEMEHHBIX MAaTepuajoB, B TOM YHCIE HaHOMATEpUAIOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHHE JJIEKTPONPUOOPOB,
ra3zopaspsiIHble JaMIIbl, TOTYIPOBOAHUKOBBIE TPUOOPHI, FAJIbBAHUKA.

11 KIIACC

Pa3znen 4. JaekTpoanHamMuKka.

Tema 4. Maznummnoe noJe.

B3anmoneiicTBUEe TOCTOSHHBIX MAarHUTOB W INPOBOJHUKOB C TOKOM.
MaruntHoe mnone. Bektop MarHuTHOM uWHAyKIMH. [IpuHiun cynepnosunnu
MArHUTHBIX NIOJIEN. JIMHUM MarHUTHON MHIIYKIWH.

MarauTHoe 1moJjie IpPOBOJHUKA C TOKOM (MPSIMOTO MPOBOJIHMKA, KATYIIKA U
KpyroBoro Butka). OneIT Opcrena.

Cuna AmMnepa, €€ HanpaBJICHUE U MOJYJIb.

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

MarunuTtHoe nose B BeuectBe. @eppOMarHeTHKY, Mapa- U AMaMarHeTUKH.



TexHuueckue YCTPOﬁCTBa N TCXHOJOTMYCCKHUC HPOLCCChI: IMPUMCHCHHUC

MTOCTOSTHHBIX MarHHUTOB, AJIEKTPOMArHUTOB, TECTeP-MYIbTUMETP,
AJIEKTPOJBUTATENH SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.
Jlemoncmpayuu.

Kaptuna  nuHMA  WMHAYKOMM ~ MAarHATHOTO — MOJS  IOJIOCOBOTO M
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

KaptrHa nuHUN MarHuTHOW MHAYKIIUU TIOJIS JUIMHHOTO MIPSIMOTO MPOBOTHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmoneiicTBrue 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiel JIopeH1ia Ha HOHBI JIEKTPOJIATA.

HabGmronenue aBuxeHus mydka 3JIeKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMT JNENCTBUSA AIEKTPOUZMEPUTEIBHOTO npubopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanrie MarHUTHOTO TOJISI TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccenenoBanue AeMCTBUSI HOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenune cuiibl AMmriepa.

N3yueHne 3aBUCUMOCTH CHIIBI AMIIEpa OT CUJIbI TOKA.

OrnpeneneHne MarHUTHOW MHAYKIIUM Ha OCHOBE U3MEPEHUSI CHIIbl AMIepa.

Tema 5. Inexkmpomaznumnan uHOYKYUs.

SIBiieHue ANEKTpOMAarHUTHOW MHAYKUMHU. IlOTOK BekTOpa MarHUTHOMU
uHaykuuu. OJIC wHAOyKnuM. 3aKOH JJieKTpoMarHuTHOW wuHAykuun Dapanes.
Buxpesoe anexrpudeckoe nozue. Toku Dyxo.

OJIC uHAYKUMM B MPOBOJHUKE, JABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJie.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B II€NM IOCTOSIHHOIO TOKAa.
SABnenue camonHaykuuu. 3J[C caMOMHIYKIIMH.

DHeprus MarHUTHOTO TMOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHu4Yeckre yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCH: HUHAYKIMOHHAS
I€4b, COJIEHOU/I, 3alllUTa OT JICKTPU3ALMNU TEJI IPU ABUKECHUNA B MATHUTHOM T10JIE
3emun.

Jlemoncmpayuu.

HabGnrogenue siBjaeHus 3JIeKTPOMarHuTHOM MHTYKIIUH.

UccnenoBanne 3aBucumoctd OJIC MHAYKOMH OT CKOPOCTH W3MEHEHHUS
MAarHUTHOTO MOTOKA.



[IpaBuiio Jlenna.

[Tanenne MarauTa B alFOMUHUEBOH (METHOMN) TpyOe.

SIBiIeHME CAMOMHTYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTU MU3MEHEHUS
CHUJIbI TOKA B LICTIH.

Yuenuueckuit skcnepumenm, navopamopnsie padomuol, npaKmMuKym.

HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHON MHAYKIIUH.

Onpenenenue NHAYKIUU BUXPEBOIO MATHUTHOTO TOJISL.

HccnenoBanue sIBICHNS CAMOUHAYKIINH.

COopka MoJien 3JIEKTPOMAarHUTHOTO reHepaTopa.

Paznen 5. Kosiebanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarensHas cucrema. CBOOOIHBIE KOJICOAHUS.

["apMonunyeckue konebaHusi. Kunematnueckoe ¥ JTMHAMHYECKOE OIMCAHUE.
DHepreTuyecKkoe ONMUCaHUuE (3aKOH COXPAHEHUS MEXaHWYECKOW »Hepruu). BuiBoa
JTUHAMAYECKOTO OMUCAHUS TAPMOHMYECKUX KOJICOAHUN U3 WX YHEPTeTUYECKOTO U
KMHEMAaTUYECKOTO OMUCAHMUSL.

Ammutyaa u ¢dasza kosebanui. CBs3b aMIUIMTYIbl KOJ€OaHUN HCXOAHOU
BEJIMYMHBI C aMILIUTYIaMU KOJIeOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepmon m uacrora koseOanuii. [lepmom Mayibix CBOOOTHBIX KOJIEOAHUIN
MaTEMaTU4YeCKOro MasTHHKA. llepros cBOOOAHBIX KoONeOaHW MPYKUHHOTO
MasTHUKA.

[TonsiTue o 3aryxaromux Kojaebanusx. BeiHy)eHHbIe KoneOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aTyxaHus Ha BHJ PE30HAHCHOM KPUBOW.
ABTOKOJICOaHUS.

TexHuyeckre yCcTpoMCTBa M TEXHOJIOTHYECKHE MPOIECCH: METPOHOM, Yachl,
KaueJu, My3bIKalbHble MHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuck K0e0aTeTLHOTO ABUKCHUSI.

HalGmronenue He3aBHCHMOCTH TIEPHOJIa MaJIbIX KOJIEOAHU Tpy3a HA HUTH OT
aAMILTATYIbI.

HccnenoBanue 3aTyXarwmux KoiaeO0aHU U 3aBUCUMOCTH TIEPHOJ1a CBOOOHBIX
KOJIEOAHHM OT COMPOTUBIICHHUS.

HccnenoBanne koneOGaHWi Tpy3a HA MACCUBHOM TMpYXKHWHE C IEJbIO
dbopmupoBaHUSs IPEACTaBICHUIN 00 UACAUTPHON MOACIN MPY>KUHHOTO MAasSTHHUKA.

3aK0H COXpaHEHUs YJHEPTUU NPU KoJIeOaHUSX rpy3a Ha NPy KUHE.

HccnenoBanre BIHYXACHHBIX KOJIEOaHUIA.

Hab6nronenue pesonanca.

Yuenuueckuit skcnepumenm, nadvopamopnsie padomuol, npaKmMuUKym.



W3mepenne mnepuona CBOOOIHBIX KOJIEOAHUI HHUTSHOTO W MPYXUHHOTO
MasiTHUKOB.

N3ydeHne 3aKOHOB JIBIKEHUS TENa B X0/I€ KOJIeOaH Ha yIIPYTrOM TO/ABECE.

M3y4yeHune nBUKEHUS HUTAHOTO MasiTHUKA.

[TpeoOpa3oBaHue YHEPTUU B IPYKUHHOM MASTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIEOaHUI.

HccnenoBanue BHIHYKIEHHBIX KOJICOAHHI.

Tema 2. Inexkmpomaznummnule Kojiedanus.

KonebatenbHbiil KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUS B
uaeanpHOM KoisiebatenbHOM KOHType. ®Popmyna Tomcona. CBsi3b aMILIUTY/bI
3apsifia KOHJIEHCATOpa ¢ aMIUIUTYAON CHIIBI TOKA B KOJe0aTeIbHOM KOHTYpE.

3aKOH COXpaHEHMsI SHEPTUU B UI€aIbHOM KOJIe0aTEIbHOM KOHTYDE.

3aryxaroume JIEKTPOMAarHUTHBIE KoJie0aHusl. BbIHYyX1I€HHBIE
3JIEKTPOMAarHUTHBIE KOJIeOaHusI.

[lepemeHHbII TOK. MOIIHOCTP MEPEMEHHOIO TOKA. AMIUIMTYAHOE U
JCHCTByIOIEE 3HAUYEHHWE CHJIBI TOKAa W HANpsHKEHUS MpH pa3indHoil dopme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CHHYCOMIAIBHBIN TEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
VMHIYKTUBHOCTH B LI€NM CHUHYCOHJAIBHOIO IEPEMEHHOIO TOKA. PE30HaHC TOKOB.
Pe3onanc HanpspkeHUN.

Wneanvupiii  Tpanchopmartop. IlpousBonacTBo, mepegadya u moTpeOieHHe
IEKTPUYECKOU SHEPTHH.

OKOJIOTMYECKHE PUCKHA MpU IPOM3BOACTBE JJeKTpodHepruu. KymnbTypa
VCITOJIB30BAHUS AJIEKTPOIHEPTHH B [IOBCEIHEBHON KU3HH.

TexHuyeckue yCTpOWCTBA U TEXHOJOTMUYECKHE IMPOLECCHI: JIEKTPUYECKUM
3BOHOK, F€HEPATOp IEPEMEHHOTO TOKA, IMHUM JIEKTPOIIepe1ay.

Jlemoncmpayuu.

CBOOOHBIE AIIEKTPOMATrHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTh YaCTOTHI CBOOOHBIX KOJIEOAHHUH OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcHuIIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

['eHepaTOp HE3aTyXaroIIKX JIEKTPOMArHUTHBIX KOJIEOAHUH.

Mogenb 2IeKTpPOMarHuTHOTO TEHEpaTopa.

BoinyxaeHHbIe CHHYCOUAaTbHbIE KOTeOaHusl.

Pesncrop, KaTymka MHAYKTUBHOCTH M KOHIEHCATOP B LENH IEPEMEHHOIO
TOKA.

Pe3oHanc mnpu 1oOCIEIOBAaTEIbHOM COCIMHEHMHM pE3UCTOpa, KaTyIIKU
VMHIYKTUBHOCTH M KOHJAECHCATOPA.

Y CTpoiicTBO ¥ IPUHITUTT ACUCTBUS TpaHCHOpMAaTOpa.



Mopeinb TUHUY AIIEKTPOIIEPEAAYH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKyM.

N3yuyenue tpanchopmaropa.

HccnenoBanre mepeMEHHOTO TOKa 4Yepe3 IOCIeNOBATENIbHO COEIUHEHHbIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

Habmronenue 3mekTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B IIETIH TEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 3J1eKMpPOMAZHUNIHbBLE GOJIHDbL.

Mexanudeckue BOJHBI, YCJIOBHS HX pacnpocTpaHeHus. [lomepeunbie u
pOJ0JIbHBIE BOJHBL. llepuos, CKOpOCTh pacnpocTpaHEHUsT U JJIMHA BOJIHBI.
CBolicTBa MEXaHWYECKUX BOJIH: OTpPa)XCHHUE, MperoMiieHHue, WHTepdepeHnus u
nudpakims.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[IIymoBoe 3arpsi3HEHUE OKPY>KAIOIIEH CPEbI.

DNEKTPOMArHUTHBIEC BOJHBI. Y CIIOBUS M3MYyYEHUS JICKTPOMArHUTHBIX BOJIH.
B3anMHuast opueHTaIms BEKTOPOB B AJIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX  BOJH:  OTPaKEHUE,  MPeIoMIICHUE,
noJisipu3anus, uHTepdepeHuns u qudpaxims.

[[Ikana 31eKTPOMarHUTHBIX BOJIH. [[pUMEHEHHE AIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMIBI paguoCBs3U U TeneBuAcHusA. Pannonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKaIOLIEH Cpeibl.

TexHruecKue yCTPONCTBA M TNPAKTUYECKOE NPUMEHEHUE: MY3bIKAJIbHbIE
WHCTPYMEHTHI, pajiap, paIuonpuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neus,
yJIBTPa3BYKOBAsl JUATHOCTHUKA B TEXHUKE M MEIUIIMHE.

Hemoncmpayuu.

OOpa3zoBaHue U pacpOCTPAHEHUE MMONEPEUHBIX U MPOJAOIBHBIX BOJIH.

Konebmomeecs Teno Kak MCTOYHHK 3BYKa.

3aBUCHUMOCTH JUTMHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

HalGmronenue otpaxeHus U mpeioMICHUS MEXaHUYECKUX BOJTH.

Hab6mronenue natepdepennnn u qudpakinuy MEXaHHIECKUX BOJTH.

AKyCTUYECKHI pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro pUMEHEHHE.

HaGmronenue cBsi3m TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJION U
4acTOTOM KoJeOaHuH.

HccnenoBanre  CBOWCTB  AJIEKTPOMATHUTHBIX  BOJIH: OTpa)KeHue,
pesioMJIeHUE, Moaspu3anus, 1udpakius, uHTepdepeHus.

Oo6napyxeHue nHHPAKPaACHOTO U YIbTPAPUOIETOBOIO U3ITYUECHHI.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPpAKMuUKym.



M3ydeHne napameTpoB 3ByKOBOW BOJIHBI.

M3ydeHne pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

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

OTtpaxeHnue cBeTa. 3aKOHbI OoTpaxkeHUs cBeTa. llocTpoenne n3o0pakeHuil B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npenomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus. [10cToSHCTBO 4acTOTBI
CBETA M COOTHOILICHHWE JJIMH BOJIH NPH NEPEXOJE MOHOXPOMATHYECKOIO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPE.

Xon nmyueit B mpusme. Jucnepcust csera. CnokHbII cocTaB 0eloro cpeTta.
IIBerT.

[lonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIil yroyi MojJHOTO BHYTPEHHETO
OTPAKECHMUS.

Cobupartonie u pacceuBarompe JuH3bl. ToHkas smH3a. DokycHoe
paccTossHUE M OINTUYECKas CHJIa TOHKOW JIMH3BL. 3aBUCHUMOCTH (DOKYCHOTO
paccTosiHus TOHKOW cepruyeckod JHMH3bI OT €€ T€OMETPUU U OTHOCUTEIBHOTO
MOKA3aTes MPETOMIICHUS.

dopmysia TOHKOW JUH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xon sy4a, MpOWENIIErO JUH3Y MOJ IPOU3BOJIBHBIM YIVIOM K €€ IJIaBHOM
ontudyeckoi ocu. IlocTpoeHne wu300paKeHM TOUKM W OTpe3ka NpsSIMON B
coOMpaloIIKX U pacCeUBaIOIIUX JIMH3aX U UX CUCTEMaX.

OnTuyeckue npubopsl. Paspemaromas cnocoOHOCTh. ['1a3 kak ontuyeckas
cucrema.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBass ontuka. Wurepdepenuus cBera. KorepeHTHblE HCTOYHUKHU.
VYcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTephEpeHIIMOHHON
KapTUHE OT JABYX KOIEPEHTHBIX HCTOYHHUKOB. IIpuMepsl KilacCHYECKHX
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaknus cseta. [Judpakumonnas pemérka. YciaoBue HaOIIOACHUS
[JIABHBIX ~MAaKCUMyMOB IIpM IAQJ€HUH MOHOXPOMAaTHYECKOTO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: OYKH, JyIa,
nepuckon, Qoroamnmnapar, MUKPOCKOI, MPOEKIIMOHHBIMA amnmapar, MPOCBETIICHUE
ONTHKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHHUSI CBETA.



HccnenoBanue NpeaoMIIEHUs CBETA.

Habmronenne noaHOro BHyTpEeHHEro oTpaxkeHus. Mojienb cBeToBoa.

HccnenoBanre XoJa CBETOBBIX IIYYKOB Y€pe3 IUIOCKOINApaUIEIbHYIO
IJJACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKeHUH B JIMH3aX.

Mopaenn MUKpOCKONa, TEIECKOIIA.

Hab6mronenue natepdepennmm cpera.

HaOmrogenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu ceera.

N3yuenne nudpakiIMOHHOW PeIIETKH.

Habmonenue nudpakiinoHHOTO CHIEKTpa.

Hab6mronenue nucnepcun cera.

HabGnronenue nonsipusaiuu cBeTa.

[IpuMeHeHnE MONSIPOUIOB ISl U3YUEHHS] MEXaHUYECKUX HATIPSHKEHUN.

Yuenuueckuit skcnepumenm, navopamopnsie padomuol, npaKmMuKym.

M3mepeHne nokasaTess MpeJoMIIEHHs CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pAcCTOSTHUSI OT BemiecTBa (Ha
IpUMEPE KUJKUX JTUH3).

N3mepenne POKyCHOTO pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

[Tomyuenue n300pakeHus B CUCTEME U3 INIOCKOTO 3€pKajia M JIUH3bI.

[Tonmyuenue n300pakeHus B CUCTEME U3 JIBYX JIHH3.

KoHcTpynpoBaHHe TEIECKONUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTEpPEpeHIINN U MOISIPU3aLUU CBETA.

M3ydeHne noyisipu3aliy CBETA, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3yuenune naTEpPEPEHITNH JIA3ePHOTO U3IIyYCHHS Ha IBYX IIETISX.

Hab6monenue aucnepcun.

Hab6mronenue u uccnenoBanue AMPPaKIMOHHOTO CIIEKTpa.

W3mepeHne JuHbl CBETOBOW BOJIHBI.

[TomydyeHue criekTpa W3Iy4YEHUs CBETOAMOAA TIPU MOMOIIU TU(DPaKITMOHHON
PELIETKY.

Pasznen 6. OcHOBBI crIeIHAJIBLHON TEOPUU OTHOCHTEIbHOCTH.

['paHnbl  NPUMEHUMOCTH  KJIACCHMYECKOM  MexaHukuh.  lloctynarel
CIIEIMAIbHON TEOPHUH OTHOCUTEIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHON  mHTepBal.  [IpeoOpasoBanus  Jlopenia.
Ycnoue npudnHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMeJICHHE
BPEMEHH U COKPALIEHUE JJINHBI.

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTUIBI.

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



TexHUYeCcKHe YCTpPOWCTBA M TEXHOJIOTMUECKHE IPOLECCHl: CIIyTHUKOBBIE
NPUEMHUKH, YCKOPHUTEHN 3aPSKEHHBIX YaCTHUL.

YyeHnueckui IKCIEPUMEHT, JIabopaTOpHbIE PA0OTHI, MPAKTUKYM.

OnpeneneHue MMIYyJbca W DHEPrUM  PEISTUBUCTCKUX 4YacTuil (IO
dboTorpadusiM TPEKOB 3apPS>KEHHBIX YACTUI] B MATHUTHOM I10JIE).

Pasznen 7. KBanToBasi ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyanusm.

PaBHOBECHOE TEIJIOBOE M3JIy4YeHHE (M3ITydeHUE aOCOJIOTHO YEPHOTO TEINA).
3akoH cMmemienuss Buna. 'mnore3a [1manka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

dorordpdext. Omwitel A. I'. CronetoBa. 3akonsl poTodddekra. YpaBHEHHE
Onnmreiina 1 potospdexra. «KpacHas rpanunay Gorosaddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJIEHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONIYI0O M a0COJIIOTHO OTpaxkaroulyr mnoBepxHocth). OmbiTel I1. H.
JleGenena.

BousiHoBBIE cBOMCcTBA yacTul. Bomubl ne bpounns. [Inuna Bonssl ne bponnsa u
pazMepbl o0JacTH JOKalIM3alMu JBUXKYyLIeiics dactuisl. KopmyckymspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 351eKTpoHOB Ha KpUCTaILIaX.

Crneunduka nzmepenuit B Mukpomupe. COOTHOUIEHUSI HEONPEAeIEHHOCTEH
I'eiizenoepra.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTHYECKHE IPOLIECCHI: CIEKTPOMETP,
dboTodeMEHT, (HOTONATYUK, TYHHEIBHBI MHUKpPOCKOI, COJIHeUHas Oarapes,
CBETOAMO/I.

Jlemoncmpayuu.

®o1orh(DHEeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHET0 (poTodddekra.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBJICHHS  IMOJIYIPOBOJHUKOB  OT
OCBEIIEHHOCTH.

Ceeroguog.

Conneunas Oatapes.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

Hccnenosanne Gporopesucropa.

N3mepenue nocrosinHoi [lnanka Ha ocHOBe ucciienoBanus Gororddexra.

HccnenoBanre 3aBUCUMOCTU CUJIBI TOKA YEPE3 CBETOIHUOJ OT HAIIPSKEHUS.

Tema 2. @uzuka amoma.

OneIThl IO HCCIEAOBAaHUIO CTpPOEHUs aroma. [lmanerapHas Mozenb aroma
Pesepdopna.

[Toctynatel bopa. U3nyyenue u noryonieHrue GOTOHOB MpU MEPEXOAE aroma
C OJTHOTO YPOBHSI SHEPTHUH HA IPYTOU.



Bunsl cnexktpoB. CrieKTp ypOBHEW 3HEPTHH aTOMa BOAOPO/A.

CrnoHTaHHOE U BBIHYKJIEHHOE U3yueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHUE IIPOLECCHI: CIEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jlemoncmpayuu.

Mopuens onsita Pesepdopra.

Habmronenne nuHedvaTbIx ClIeKTPOB.

YCTpONCTBO U ICUCTBUE CUYETUMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue JIMHBI BOJHBI Ja36PHOTO U3Ty4YECHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaxmuKym.

Hab6mronenue nmuaeidaToro cnekrpa.

HccenenoBanue CrieKTpa pa3peKEHHOI0 aTOMapHOIO BOAOPOAA U U3MEPEHHE
nocrosiHHoM Punbepra.

Tema 3. Duszuka amomMHo20 A0Pa U INEMEHMAPHBIX YACHUY,.

Hyxnonnas monens sigpa I'eiizenOepra—Banenko. 3apsia sapa. MaccoBoe
yucno sapa. M3oronsl.

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

3akOH pPaAuOAaKTUBHOTO pacnaja. PaguoakTHBHBIE HM30TONBI B MPHUPOJE.
CBoiicTBa MOHU3HUPYIOLIEr0 H3JIy4eHUs. BiusHue paivMOaKTUBHOCTH HA YKUBbIE
oprauu3msbl. EctrecTBeHHbI QoH n3nyueHus. JJozumerpus.

DHeprus CBA3M HYKJIOHOB B sjipe. Saepubie cuibl. Jlepekt Macchl siapa.

Anepusie peakuuu. Jlenenue u cuHTe3 sAaep. AnepHbie peakTopsl. [Ipobdiembl
YOPaBIsIEMOr0 TEPMOSIAEPHOTO CHHTE3a. OKOJOTHMYECKHUE ACHEKThl Pa3BUTHUS
SIEPHON SHEPIETUKH.

Mertoapl perucTpanny U UCCIEN0BaHUS 3JIEMEHTAPHBIX YACTULL.

@dyHIaMEHTaJbHbIE B3aUMOJCHUCTBUA. bapHOHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CtangapTHO Moaenu. KBapk-ritooHHas MOAENb apOHOB.

®duszuka 3a npenenamu CranmapTHoll Moxaenu. TE€MHas maTepus U TEMHas
DHEPIUsl.

EnuncTBO pu3nyeckoit KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBA U TEXHOJIOTUUECKUE MTPOLIECCHI: TIO3UMETP, KaMmepa
BunbcoHa, saepHBI  peakTop, TEPMOSIEPHBIM peakTop, aTroMHas Oomoa,
MarHUTHO-PE30HAHCHAsI TOMOTpadHsl.

Yuenuueckuit skcnepumenm, nadvopamopnsie padomuol, npaKmMuKym.

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA € UCIIOJIB30BAHUEM JO3UMETPA.

N3yyenue norsioieHus 6eTa-4acTull aTlOMUHUEM.

Pa3nen 8. JiieMeHTBI aCTPOHOMUHM M aCTPO(PU3UKH.



Ortanbl pa3BuThs actpoHomuu. [IpuknaaHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
acTpoHOMHUHU. [IpUMEHMMOCTH 3aKOHOB (U3UKH JUIsI OOBSICHEHUS TPUPOJIBI
KOCMHUYECKHX 0OBEKTOB.

Meronel aCTpOHOMHYECKHX HccieqoBaHU. (COBpPEMEHHBIE ONTHYECKHE
TEJIECKOIbI, PAANOTEIECKOIbI, BHEATMOC(EPHAsT aCTPOHOMHMSI.

Bun 3Bé3mnoro neba. Co3Be3nmsi, sSpKue 3BE3BI, TUTAHETHI, WX BHUIANMOC
JBH>KCHUE.

ConHeyHas cucTema.

Connue. ConHeuHast akTUBHOCTh. MicTrouHuk sHeprun CoJiHIa U 3BE3 .

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKHU. J[MarpaMma «CEeKTpaJIbHbINA KIacc —
CBETHUMOCTBY». 3BE3/Ibl TJIABHOW IOCIJIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» JJIs1 3BE3] TJIABHOW MOCJIENOBATEIBHOCTA. BHYTpEeHHEE CTpOEeHHe
3BE31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKIAECHUU U 3BoMonuu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3I.

Mneunsiii Ilyte — Hama I'anaktuka. [lonoxenue u nuxenue CosiHLIA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky n kBasapsl. YEpHbBIE ABIPHI B sAapax
rajgakTHK.

Bcenennas. Pacmupenune Beenennoit. 3akon Xa00sa. Pazberanue rajakTuk.
Teopus bonpioro B3peiBa. PEMMKTOBOE M3ITydEeHHUE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus.

HabGmronenust 3B€34HOr0 HeOGa HEBOOPYXKEHHBIM TJIA30M C MCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUH JI ONpe/iesieHUs MOJ0KEeHNUsI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi CeBEepHOro MOJIyIIapusi U SIPKUe
3BE3/bI.

HaGmiogenuss B Tteneckon JIyHbI, MJIaHET, TYMaHHOCTEHM U 3BE3IHBIX
CKOIUICHUM.

Pu3nyecKuil NIPaKTUKYM.

Crioco6b1 u3Mepenus (PU3NYECKUX BETUYNH C MCIOJIH30BAHMEM aHAIOTOBBIX
¥ U(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB W KOMITBIOTEPHBIX JATUNKOBBIX CHCTEM.
AOCOIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEITUYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEPKA MPEMJIOKEHHBIX THNoTe3 (BBHIOOp W3 pador,
ONMCAaHHBIX B  TEMATUYECKUX  pa3felax «YUYEHUYECKHM  JKCIIEPUMEHT,
JabopaTopHbIe pabOThI, MPAKTUKYMY).

O6o01maromee NOBTOPEHUE.



O0o01enue U cucTeMaTu3alus CoAepKaHHUs pa3fenoB Kypca «MexaHHKay,
«MonekynsipHas pu3nKa U TEpMOAUHAMUKA», «DIEeKTpoauHamMuKkay, «Konebanus
U BOJHBDY, «OCHOBBI CIEHHATIBHOM TEOPUH OTHOCUTENbHOCTHY», «KBaHTOBas
¢uznka», «JIEMEHTbl aCTPOHOMUHU U aCTPOPUIUKNY.

Ponp ¢u3uku M acTpOHOMMM B HKOHOMHUYECKOM, TEXHOJIOIMUYECKOM,
COLIMATIbHOW M 3THYECKON cepax AesiTeIbHOCTH YeOBEKa, POJIb U MECTO (PU3UKU
Y aCTPOHOMMH B COBPEMEHHOM HAay4HOM KapTUHE MUpPA, 3HAYECHHUE OIMCATEIIBHOM,
CHUCTEMAaTU3UPYIOIIEH, OOBSCHUTEIBPHOM WM  MPOTHOCTHYECKOW  (DYHKIUMH
(puznueckoil Teopuu, poib GU3NUECKON Teopuu B (POPMUPOBAHUU TPEICTABICHUN
0 (Qu3nMyecKkol KapTUHE MUpPA, MECTO (U3NYECKON KapTUHBI MUpPaA B OOIIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEJACTABICHUM O IPUPOJIE.

MexnpeaMeTHbie CBA3H.

N3yuenne kypca ¢usuku yriyonésHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCS ¢ YYETOM COAEPKATENBHBIX MEXIPEIMETHBIX CBSI3€H C KypCcaMHu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduul U TEXHOJIOTHH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHO20
no3HanuA: sIBICHUE, Hay4YHBIA (akT, TUMOTe3a, (U3MYecKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, OHKCHEPUMEHT, MOJEIUPOBAHHUE, MOJIENb, HW3MEpPEHUE,
HOTPELIHOCTH U3MEPEHU, U3MEPUTENBHBIE IPUOOPHI, LIUPPOBas 1adopaToOpusl.

Mamemamuka: pelieHUE CUCTEMBl YpaBHEHHW. TpPUTOHOMETPUYECKHE
(GYHKIIMN: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJI€CTBO. BEKTOpPBI M MX IPOEKIUU HA OCU KOOPJMHAT, CIOKEHHUE BEKTOPOB.
ITpousBoaHble 3neMeHTapHBIX (GyHkumid. [lpu3Haku 1onOoOUsS TPEYroJIbHUKOB,
olnpezeseHue MIOMAaH MIIOCKUX GUryp u o0bEma Tei.

Buonozus: »>nexTpuyeckue SBICHHUS B JXKUBOM mpupojie, KosieOaTelbHbIE
JBW)KCHUS B JKUBOW INPHUPOAE, OKOJOTMYECKHE PHUCKA MPH IPOU3BOJCTBE
JIEKTPOIHEPTHUH,  DICKTPOMAarHUTHOE  3arpsA3HEHHME  OKPYKAIOIIEW  Cpensl,
yJIBTPa3ByKOBasl JMAarHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBICHUA B JKUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB Y MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTYypa TBEPIBIX
T€1, MEXaHU3Mbl O0O0pa30BaHUsl KPHUCTAUIMYECKON PEIIETKH, CHEKTPaIbHBIN
aHaJIN3.

TI'eocpagua: MarHuTHBIE TIONIOCA 3€MIIM, 3aJI€KH MAarHUTHBIX  PYA,
dboToChEMKA 3eMHOM TTOBEPXHOCTH, ceiicmorpad.

Texnonocusn: TPUMEHEHHE IIOCTOSHHBIX MArHUTOB, JJIEKTPOMArHUTOB,
3JIEKTPOJIBUraTeNlb SIKOOM, reHepaTrop MEPEMEHHOro0 TOKa, MHAYKLHMOHHAs Iedb,
JIMHUU DJIEKTpOIEpeay, dJIEKTPOJABUTATENb, pajgap, PaIHOIPUEMHUK, TEIEBU30D,
aHTeHHa, TtenegoH, CBY-meub, ynabTpa3ByKoBass JMarHOCTUKa B TEXHUKE,



POEKIMOHHBIN amnmnapaT, BOJOKOHHAs ONTHKA, COJHEUHas OaTapesi, CIyTHUKOBBIE
NPUEMHUKH, AI€pHAsi SHEPIreTUKA U SKOJIOTUYECKUE aCIIEKThI €€ Pa3BUTHS.



I[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3MKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHLIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJbTaTbhl OCBOCHMUS YyuyeOHOro mpenmera «Du3nka»
JOJKHBI OTpaXkaTh TOTOBHOCTh U CIOCOOHOCTH 00YYarOIIMXCsl pyKOBOCTBOBATHCSA
chOpMUPOBAHHONW BHYTPEHHEHW TMO3HMIMEH JTUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAINH, TIO3UTUBHBIX BHYTPCHHHX  YOEXKICHHWH, COOTBETCTBYIOIIHNX
TPaJMIIMOHHBIM LIEHHOCTSIM POCCHIICKOTO 0O0IleCcTBa, PAaCIIMPEHUE KU3HEHHOTO
ONBITA U ONBITA JEATEIBHOCTH B IPOLECCE PEAIM3alNH OCHOBHBIX HAIPaBICHUN
BOCHUTATEIIbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPa’kIAHCKOT0 BOCTIMTAHMS:

e C)OPMUPOBAHHOCTH TPAKTAHCKON MO3UIUN 00YJAIOMIETOCsS KaK aKTUBHOTO
Y OTBETCTBEHHOTO WJIEHA POCCUKMCKOTO OOIIECTBA;

e IPUHATHE TPAJULUMUOHHBIX  OOIIEYETIOBEYECKUX TIyMAHUCTHYECKUX U
JIEMOKPAaTHYECKUX LIEHHOCTEM;

¢ TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOliecTBa, y4yacTBOBaTb B CaMOYINpaBIeHMM B 00pa3oBaTelibHON
OpraHM3ally;

e YMEHHUE B3aUMOJICICTBOBATh C COLMAIbHBIMA UHCTUTYTAMH B COOTBETCTBUU

¢ uX (QYHKITUSIMU U HA3HAUYCHUEM;

e TOTOBHOCTH K TYMAHUTapPHOM Y BOJIOHTEPCKOU JIESITETbHOCTH.

NATPHUOTHYECKOT0 BOCIIUTAHUS:

e COPMHUPOBAHHOCTH pOCCUICKON IpaKIaHCKON UJEHTUYHOCTH,
MaTpUOTHU3MA;

¢ [ICHHOCTHOE OTHOILICHUE K TOCYJAPCTBEHHBIM CHUMBOJIAM, JIOCTHXKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e COPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

e CHOCOOHOCTh OIIEHHWBATh CUTYAllMI0 U MPUHUMATh OCO3HAHHBIEC PEIICHMUS,
OPUEHTHPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM
YUCJE B AEATEIBHOCTH YUEHOTO;

e OCO3HAHME JTUYHOTO BKJIa/la B MOCTPOCHUE YCTOMUYMBOTO OyAYIIETO.

ICTETHYECKOI0 BOCTIMTAHMSA:

¢ 3CTETUYECKOEC OTHOUIEHHE K MHUPY, BKIIOYasg OCTETUKY HAy4dHOIO

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



e UHTEpPEC K Pa3nuyHbIM cepam mpodheccHoHaANbHON NeATEIbHOCTH, B TOM
YHClie CBSI3aHHBIM ¢ (QU3UKOW U TEXHUKOM, yMEHHE COBepILIaTh
OCO3HAHHBIN BEIOOP Oymymiei mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE
KU3HEHHbIC TUTAHbL;

¢ TOTOBHOCTb M CITIOCOOHOCTh K 00pPa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bu3MKN Ha TPOTSKEHUH BCEH KU3HU.

IKOJOTHYECKOr0 BOCTIMTAHHUS:

e CQOPMHUPOBAHHOCTH HKOJOTUYECKON KYJIbTYpbl, OCO3HAaHHE TJI00aTBLHOTO
XapakTepa SIKOJOTUYECKUX MPOOIIeM;

o INIAHUPOBAHUE M OCYUIIECTBICHUE JEHCTBUI B OKpyKaroulehd cpeae Ha
OCHOBE 3HaHUS LIEJIEW YCTOMYMBOTIO PA3BUTHS YEJIOBEYECTBA;

e paCIIMpPEHHE OMbITa JEATEIBHOCTH HKOJOTMYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOUIUXCS 3HAHUMN N0 (PUBHKE.

LHEHHOCTH HAYYHOTI'0 MO3HAHMSA:

e cChOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS GUZNYECKON HAYKU;

¢ OCO3HaHHE IEHHOCTH HAYYHOW JAEATEeIbHOCTH, TOTOBHOCTH B IIPOIECCE
U3y4eHUs: (PU3MKU OCYIIECTBISATH MPOEKTHYIO M HCCIEA0BATEIbCKYIO
NesATEeIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble JJornueckue aeiicTByA:
e CAMOCTOSITEILHO  (OPMYJIUPOBATh M aKTyaJUu3WpoOBaTh  IPoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
e ONIPEAEHATh UENU JACATEIbHOCTH, 3aJaBaTh NapaMeTPbl U KPUTEPHUH HUX
JTOCTIDKEHUS;
e BBISIBJISITH  3aKOHOMEPHOCTH W TNPOTHUBOPEYUS B  PACCMATPUBAEMBIX
(bU3UYECKUX SIBICHUSAX;
e pa3zpabaThIBaTh IJIAH PEIICHUS MPOOJieMbl ¢ YUY€TOM aHaAJIU3a UMEHOIIUXCS
MAaTE€PHUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
e BHOCHUTh KOPPEKTHUBBI B  JEATEIIBHOCTh, OLIEHUBATh COOTBETCTBUE
pe3yJIbTATOB LIEJSIM, OLIEHUBATh PUCKHU MOCJIEACTBUM AEATEIHHOCTH;
e KOOPJIMHUPOBATh U  BBHIMIOJHATH PabOTy B  YCJIOBUSX PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHUS;
e Pa3BUBATh KPEATUBHOE MBITIUICHUE MTPU PEIICHUN KU3ZHCHHBIX TPOOIIEM.
ba3oBble ncciaenoBarTelbCKHe 1eHCTBUSA:
e BJIQJICTh HAYYHON TEPMHMHOJIOTUEH, KIIOYEBBIMM MOHATUSIMH M METOJaMH
(bu3nYECKON HAYKH;



e BIIAJICTh HABBIKAMH YU4€OHO-HCCIIEI0OBATEILCKON U POEKTHOM JIEATEIBHOCTH
B 007aCTH (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY
IMOMCKY  METOJOB  pemeHus 3anad  (U3HYECKOro  COAep aHHs,
PUMEHEHHUIO Pa3IMYHbIX METOIOB IO3HAHUS;

eBIAJICTh BHJAAMU JACSITCILHOCTH IO TMIOJYYCHHUIO HOBOTO 3HAHHS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHUIO U IPUMEHEHHUIO B PA3INYHBIX YUEOHBIX
CUTyallusiX, B TOM YHWCJE MPU CO3JaHUH Y4EOHBIX MPOEKTOB B 00JacTH
bu3ukuy;

¢ BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIE CBSI3W W aKTyaJlM3WpOBaTh 3ajady,
BBIIBUTATh THUIOTE3y €€ peIIeHus, HaxOJuTh apryMEHThl JJiA
JI0Ka3aTeNbCTBA CBOMX YTBEPXKIEHUH, 3a/aBaTh MapaMeTpbl U KPUTEPHUH
pelieHus;

e AHATTM3UPOBATh TMOJYYCHHBIE B XOJ€ pEUICHHWs 3aJa4yd pPe3yJbTaThl,
KPUTHYECKH OLIEHUBAThH WX JTOCTOBEPHOCTh, MPOTHO3UPOBATH N3MEHEHNUE B
HOBBIX YCJIOBHUSIX;

eCTaBUTh ¥ (OpMyIHUpPOBaTH COOCTBEHHBIE 3a7aud B 00pa3OBaTEIbLHOMN
JeSITEIbHOCTH, B TOM YHCJIE€ TIPU U3YYCHUH (DU3BHUKY;

e 1aBaTh OIICHKY HOBBIM CUTYaIIUsIM, OIICHUBATH MTPHUOOPETEHHBIN OTIBIT;

eyMETh TMEPEHOCUTh 3HAHHUA MO0 (QHU3UKE B MPAKTHYECKYIO 00JaCTh
KHU3HEJCATEIIbHOCTH;

e YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JacTel;

e BBIJIBUTATh HOBBIC UCH, MTPEJIaraTh OPUTHHAIBHBIC TIOIXO/IbI U PEIICHUS;

e CTAaBUTH MIPOOJIEMBI U 33/1a4H, JOMYCKAIOIIUE alIbTEPHATHBHBIC PEIICHHUS.

Pa6ora ¢ unpopmaunmeii:

e BJIaJICTh HABBIKAMH IOJy4€HUS UH(POpMAMK (PU3NUIECKOTO COAEPIKAHUS U3
UCTOYHUKOB PAa3HBIX THIIOB, CAaMOCTOSITEIbHO OCYIIECTBISTh IIOMCK,
aHallM3, CHCTEMAaTH3alliI0 M WHTEPIPETANI0 WH(POPMAIUU Pa3TUIHBIX
BUJIOB U (DOpM TIpeICTaBICHUS;

e OLICHUBATh JIOCTOBEPHOCTh HH(OPMAIUY;

* CIIOJIB30BAaTh ~ CPEACTBA HWH(MOPMALMOHHBIX U  KOMMYHHKAIlMOHHBIX
TEXHOJIOTHMH B  PEHICHUMH KOTHUTHUBHBIX, KOMMYHHKAaTHUBHBIX |
OpTaHM3AIlMOHHBIX 3aJad C COONIOJICHHEM TpeOOBaHUN SPTOHOMHKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, pecypcocOepeKeHHs, MPaBOBBIX MU
THUUYECKUX HOPM, HOpM MH(OPMALIMOHHON OE30MMacCHOCTH;

* CO3/1aBaTh TEKCThl (PU3UYECKOTO COACpPX,aHUS B Pa3IMUHBIX (opmarax c
yu€TOM Ha3HayeHWs WHGOpPMAUM M TENeBOW ayIUTOPHH, BBIOMpas
ONTUMAJILHYIO (OpPMY TIPECTABICHHS U BU3YyaIH3aI1H.

KoMMyHHKATHBHBIE YHHBeEPCcAIbHbIE YUeOHbI€ TeliCTBHUS:



¢ OCYLIECTBIISITh OOLIEHWE HAa ypokax (U3MKM W BO BHE-YPOUHOM
JeSITEIbHOCTH;

e pacmo3HaBaTh MNPEANOCHUIKM KOH(MJIMKTHBIX CUTyallUd ©  CMsr4aTh
KOH(JIMKTHI;

¢ Pa3BEPHYTO U JIOTUYHO HU3JaraTh CBOIO TOYKY 3PEHHS C HCIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB;

e IOHUMATh M HMCIIOIH30BATh MPEUMYIIECTBA KOMAHAHON U MHIWBUIYaITbHOM
paboThI;

¢ BEIOUpAaTh TEMAaTUKy M METOJbl COBMECTHBIX NEHCTBHI C y4€TOM O0OLIMX
MHTEPECOB U BOBMOXKHOCTEH KaKJIOTO 4WiieHa KOJUIEKTUBA;

e IPUHUMATh LEIHM COBMECTHOM JI€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHKEHHMIO: COCTABJIATH IUIaH
JeMCTBUH, pactpeaensiTh POJid ¢ y4ETOM MHEHHMH YYaCTHHKOB, 00CYKAaTh
pe3yabTaThl COBMECTHOM pabOTHI;

e OLICHMBATh KAaueCTBO CBOET0 BKJaJa M KAXKIOTO Y4YaCTHHKAa KOMaHIbl B
o011 pe3ynbTaT no pa3paboTaHHBIM KPUTEPUSIM;

e Ipe/JIaraTb HOBBIE TIPOEKTHI, OIEHMBATh HUICH C TO3UIMH HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTHYECKON 3HAYMMOCTH;

¢ OCYIIECTBJISITh TO3UTHUBHOE CTPATETHYECKOe IMOBEIEHHUE B PAa3JIMYHBIX

CUTyalusiX, TMPOSBIATH  TBOPYECTBO HW  BOOOpakeHHWe,  OBITh
WHUIIMATUBHBIM.

PeryasiTuBHbIE YHHBeEpcaJbHbIe Y4eOHbIe NeiCTBUSA

Camoopranusamnus:

¢ CAMOCTOATEIHHO OCYIIECTBIISITh TTO3HABATEIBHYIO ACSITEILHOCTh B 00JACTH
($U3MKN U aCTPOHOMUHU, BBISBISATH MPOOJIEMBI, CTABUTHh U (OPMYITUPOBATH
COOCTBEHHBIE 3a/1a4H;

¢ CAMOCTOATEIHHO COCTAaBJISTH TUIAH PEIICHUS PACUETHBIX M Ka4eCTBEHHBIX
3a/1a4, TUIaH BBITIOJHEHUS MPAKTUYECKOW PabOThl C yIETOM HMEIOIIUXCS
peCypCcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHUIA;

e 1aBaTh OLICHKY HOBBIM CUTYaIUsIM;

e PACIIUPATH PAMKH Y4€OHOTO MPEAMETa HAa OCHOBE JIMYHBIX MPEATIOYTCHU;

e JICJIaTh OCO3HAHHBIA BHIOOpP, apryMEHTHUPOBAThH €ro, OpaThb Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHHE;

e OLICHUBATH MPUOOPETEHHBII OIBIT;

e CIIOCOOCTBOBAaTh (POPMHPOBAHUIO M MPOSBICHUIO 3PYIUIUU B 00JIACTH
($U3KMKKM, TOCTOSHHO TOBBIIATH CBOW OOpPa30BATENbHBIA U KYJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb, IMOIHOHATbHBIH HHTEJJIEKT:



e JaBaTh OILIEHKY HOBBIM CHUTYAIlMsIM, BHOCUTh KOPPEKTHBBI B ACATEIHHOCTD,
OILICHUBATh COOTBETCTBHE PE3YIHTATOB LIEJISIM;
eBIIAJICTh HABBIKAMU  TO3HABATENBHOH peieKCMH KaK  OCO3HAHUS
COBEpILAEMBIX JCHCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBaHU;
* ICTIOJIb30BaTh MPUEMBI peQIIEKCHUU ISl OLIEHKU CUTYaIluH, BEIOOpA BEPHOTO
peIICHHS;
e YyMETh OLIEHUBAThb PUCKU M CBOEBPEMEHHO IMPHHHUMATh PEIIEHUs MO MX
CHIDKEHUIO;
e IPUHMMATh MOTHBBl M AapryMEHTbl JPYI'MX IpU aHaJu3e pe3yJbTaToB
JeSITeTbHOCTH,
o IPHHUMATH ce0s1, MIOHUMasi CBOU HEIOCTATKU U IOCTOMHCTBA;
e IPUHAMATh MOTHBBI M apryMEHThl JPYTUX IpPH aHajiu3e pe3yabTaToB
NesITeTbHOCTH;
o IPU3HABATH CBOE MIPABO U MPABO JAPYIHX HA OIIUOKH.
B mpomecce NOCTHKEHUS JTHYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMBI TI0
¢uszuke 18 YpPOBHS CpedHero o0miero o0pa3oBaHus Yy OOyYaromuxcs

COBEPILIEHCTBYETCS AMOIIMOHAJIbHBIN MUHTEJUIEKT, peAnoIaratonmii
c(hOpMUPOBAHHOCTb:
e CAMOCO3HAHH, BKJIFOYAIOIETO CIIOCOOHOCTH MOHUMATh CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUACTh HAMPABICHUS Pa3BUTHS COOCTBEHHOMN
AMOIIMOHATILHOM c(epbl, ObITh YBEPEHHBIM B ce0e;

e CAMOPETYJIMPOBAHMS, BKJIIOYAIOLIEIO0 CAMOKOHTPOJIb, YMEHHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIIOCOOHOCTh aJanTUPOBATHCS K
OMOIMOHAILHBIM W3MEHEHUSM WU TPOSBIATH THOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHyTPEHHEW MOTHUBAIIMH, BKIIOYAIOIIEH CTpeMIICHHE K JOCTUKEHUIO eI U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHUE JIEHCTBOBATb, UCXOMIS W3
CBOMX BO3MOXKHOCTEH;

e OMITATHH, BKJIIOYAIOMIEH  CIIOCOOHOCTh  TOHHMMATh  AMOIMOHAIBHOE
COCTOSIHME JPYTUX, YYHUTHIBATH €r0 TMPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COUYBCTBHIO U COTIEPEKUBAHUIO;

e COLIMATIBHBIX ~ HABBIKOB,  BKJIIOYAIOUIUX  CIIOCOOHOCTh  BBICTPAMBATh
OTHOIIEHUS C JPYTUMHU JIIOJAbMH, 3a00THUTBLCS, MPOSBISATH HHTEPEC U
paspemniath KOH(QIUKTHI.

I[MPEAMETHBIE PE3VJIbTATDI



K xouiy oOydenuss B 10 knacce mpeaMeTHBIE PE3yJbTaThl Ha YIIIYOJIEHHOM
YPOBHE JIOJKHBI OTPakaTh CHOPMUPOBAHHOCTH Y 00YUAIONUXCST YMEHUI:

e IOHUMATh POJb  (U3UKH B  DKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTMYECKOM, COIMANIbHOW M OATUYECKOM cdepax NedaTelbHOCTH
4eJioBeKa, PoJib U MECTO (PM3UKU B COBPEMEHHOIN Hay4YHOU KapTHHE MUPA,
3HAYCHHE OINUCATENbHON, CHUCTEeMATU3UPYIOMIEH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUH  (HU3UYECKON TEOPpUM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3MKU UM TEPMOIAMHAMUKH, POJib (PU3UYECKON TEopuu B
dbopMHpOBaHUYU MPEACTABICHUHN O (PU3NUECKOIN KapTUHE MUPA;

e pa3IMyaTh YCJIOBUS MPUMEHUMOCTH MoJieiel pU3nYecKnux Tea U MpoleccoB
(stB7IEHMIT): WHEpIMANIbHAS CHCTeMa OTCuéra, aOCONIOTHO TBEPAOE TEJo,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE IBMKEHHE, CBOOOTHOE TaJeHUE,
abcoifoTHO yripyras jaedopmaiys, aOCONIOTHO yNpyroe W abCOTIOTHO
HEYIIPpYyroe CTOJIKHOBEHMS, MOJEIN Tra3a, KUIAKOCTH U TBEPIOro
(KpUCTaJIMYECKOr0) TeNa, UICANIbHBINA T'a3, TOUEUHbIN 3aps]l, OJTHOPOIHOE
AIEKTPUYECKOE T0JIE;

e pa3nuuaTh yCJIOBHS (TpaHUIBI, OO0JACTH) NPUMEHUMOCTH (PU3HUECKHUX
3aKOHOB, TOHMMAaTh BCEOOHIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

e AHAIM3UPOBATh W OOBSACHATH MEXAaHUYECKHWE TIPOIECCHl U  SBICHUSA,
UCIIOJIb3Ys. OCHOBHBIE MOJIOKEHUS U 3aKOHbl MEXAHUKHU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABUXKEHUS, (HOPMYJIbl KUHEMATUKH PABHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3zoBanusa [amuies uisi CKOPOCTH M TMEepeMEIEHUs,
3akoHbl HprOTOHA, mNpUHIMO OTHOCUTENbHOCTH [anmumnes, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHUS UMITYJIbCA U MEXAHUYECKOU
OHEPTUHU, CBSI3b Pa0OTHl CHUJIBI C M3MEHCHHEM MEXaHHMYECKOW JHEPTHH,
yCIIOBUSI paBHOBECUS TBEPJOrO Teia), IMPU OSTOM  HUCIHOJIB30BATh
MaTeMaTH4eCKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: MpeodpazoBanwmii [ amuies, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXPAHEHUS HMITyJIbCAa U
MEXAHUYECKON SHEPrUH, 3aKOHA BCEMUPHOTO TATOTCHHUS;

e AHAJIU3UPOBATh U OOBACHSITH TEIUIOBBIE MPOIECCHl U SIBICHUS, UCIIOIb3YS
ocHoBHbIe moJioxkeHuss MKT wu 3akoHbl MoOJEeKyJIsapHOW (GU3UKH U
TepMOJUMHAMHUKUA (CBA3b JAaBJEHUS HWJEAJBbHOIO Tra3a CO CpelHel
KUHETHYECKOW JHEPTUEN TEIUIOBOTO JBHXXEHHS W KOHLEHTPALMEHW €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphbl BEILIECTBA CO CpPEOHEW KHUHETHYECKOU
DHEPIrUEN TEMJIOBOTO ABUKEHMS €r0 YACTULl, CBSI3b JIABJICHUS UIECAJIBbHOIO
raza C KOHUEHTpPAalUMEW MOJIEKYJ M €ro TEMIIEpaTypoil, YpaBHEHUE
MeunneneeBa—Knanepona, TMepBbli 3aKOH TEPMOIAWHAMMKH, 3aKOH



COXpAHEHUsl SHEPIHMM B TEIUIOBBIX IPOLIECCAxX), MPU 3TOM HCIOJIb30BATh
MaTEeMaTUYeCKOe BBIPAKECHHE 3aKOHOB, yKa3blBaThb  yCIIOBUSA
IIPUMEHMMOCTH ypaBHeHUs MenaeneeBa—KianeipoHa,

e AHAJIM3UPOBATH U OOBACHATH AIIEKTPUUECKUE SIBICHHUS, UCIIOJIb3YSl OCHOBHBIE
IOJIOKEHUSI W 3aKOHbl  DJIEKTPOJMHAMHUKU  (3aKOH  COXpaHEHHUs
IIEKTPUYECKOTO 3apsna, 3aKOH Kynona, MOTEHI[UAIBHOCTD
IIEKTPOCTATUYECKOIO TIOJIA, MNPHUHLMI CYHEPIO3UINH SIEKTPUUECKUX
IIOJIEH, NIPU ATOM YKa3blBas YCJIOBHMS INpUMEHUMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOILIEHHWA: 3aKOHbI OMa g ydacTka
ey WU JJId 3aMKHYTOM JJIEKTPUYECKOM 1enu, 3akoH J[xoyns—JIeHna,
npasuiia Kupxroda, 3akonsr @apazest 11st 37€KTPOIH3a);

¢ ONIUCHIBATh (PU3UUYECKHE TMPOIECCHl U SBICHUS, HCIOJIb3Yys] BEIMYUHBI:
IIEPEMEIICHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIa U CUCTEMBI TEJ, CHIIA,
MOMEHT CWJIbI, [JaBJEHUE, IOTCHUHUAJIbHAs] OHEPIus, KHUHETHYECKas
PHEprusi, MeXaHU4ecKas SHeprus, padoTa CHibl, LEHTPOCTPEMHUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CUia YHNPYrOCTH, CHJIa TPEHUS, MOIIHOCTD,
SHEepPrusl B3aMMOACHCTBHUS Tena ¢ 3emi€i BOMM3M €€ TOBEPXHOCTH,
3HEprus ynpyrod naedopmanuu NOpPYKHUHBI, KOJUYECTBO TEIUIOTHI,
aOcoytoTHAsl TeMIieparypa Teia, paboTa B TEPMOJAMHAMUKE, BHYTPEHHSA
SHEpPrusl WUACATBHOTO OJHOATOMHOTO Ta3a, paboTa HIealIbHOTO Tasa,
OTHOCHUTENBbHAA BIAXHOCTh Bo3ayxa, KIIJ[ wmaeanbHOro TemmioBoro
JBUTATEJIS]; IEKTPUUECKOE I0JIE, HAPSHKEHHOCTD JJIEKTPUYECKOIO IOJI,
HaIpsDKEHHOCTh IIOJIT TOYEYHOIO 3apsja WIM 3apspKeHHOro Inapa B
BaKyyM€ M B JUDJIEKTPUKE, IOTCHLIMAI 3JIEKTPOCTATUYECKOTO IOJIH,
pPa3HOCTh  IMOTEHUHMAJOB, AJEKTPOJABHWKYINAs  CWJa, CHJa  TOKa,
HaIlpsDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IIJIOCKOrO
KOHJICHCATOpa, COIPOTHUBIICHHE Yy4YacTKa LENU C IOCIECIO0BAaTEIbHBIM U
HapaJuIebHbIM COCITMHEHUEM PE3UCTOPOB, SJHEPTHUS IEKTPUUYECKOTO MO
KOHJIEHCATOPa;

¢ 00BSICHATH OCOOCHHOCTH MPOTEKaHUs (PU3HMUECKUX SIBICHUN: MEXaHUYECKOE
JBUKEHUE, TEIJIOBOE ABMKEHUE YACTHUL BEILIECTBA, TEMIOBOE PAaBHOBECHE,
OpoyHOBCKO€  JBWXKEHHME, AudPy3us, HcCHnapeHue, KUICHUE U
KOHJICHCAlMs, IUIABJICHUE W KPHUCTAUIM3alHWs,  HAIPaBICHHOCTb
TEIJIONEepENaut, MIEKTPU3aLUs TeJl, SKBUIIOTEHIUAIbHOCTh TOBEPXHOCTH
3apsKEHHOTO TPOBOIHUKA;

* IPOBOJUTH HCCJIEIOBAHUE 3aBUCUMOCTU OJIHOM (PU3MUECKON BEIMUYUHBI OT
OPYroi C  HUCIOJIB30BAaHUEM  MPSAMBIX  U3MEPEHHH, TMpU  3TOM
KOHCTPYMpPOBAaTh YCTaHOBKY, (UKCHPOBATHh PE3YyJbTaThl IMOJIYyYEHHOU
3aBUCHUMOCTH (PU3NYECKUX BEJIWYMH B BHUAEC TIpapuKOB C YYETOM



aOCOJIIOTHBIX MOTPEIIHOCTEN N3MEPEHHI, IENaTh BHIBOBI IO pe3ysbTaTaM
UCCIIEIOBAHMS;

¢ IPOBOJUTH KOCBEHHBIE M3MEpEeHHs] (U3MUECKUX BEIUYMH, TPU OSTOM
BBIOMpPATh ONTUMAJIbHBII METOA M3MEPEHUs, OLIEHUBATh aOCONIIOTHBIE U
OTHOCUTEJIbHBIE TOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHIA;

* IPOBOJUTH OMBITHI MO TMPOBEPKE MPEATOKEHHON THIOTE3bI: MIAHUPOBAThH
HKCMEPUMEHT, COOMPATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAaJIU3UPOBAThH
NOJy4eHHbIE Pe3yJbTaThl U JAeNaTh BBIBOJ O CTAaTyce MpeIIoKeHHOM
TUIIOTE3bI;

o cOOJTIOIaTh MpaBuiIa 6€30MaCHOTO TpyJa MPH MPOBEIACHUN HCCIIeIOBAaHUN B
pamMKax  y4yeOHOro  OSKCIEpUMEHTa, MpakKTUKyMa H  y4eOHo-
UCCIIEIOBATENbCKOM M IMPOEKTHOM JEATEIbHOCTH C HCIOJIb30BAHHEM
U3MEPUTENBHBIX YCTPOICTB U J1aOOpaTOpHOTo 000pYyI0OBAHUS;

epemaTh pacy€THbIE 3a7ayd C SIBHO 3aJaHHOW M HESIBHO 3aJaHHON
¢usznyecKoil MOJENIbI0: HA OCHOBAaHUHM aHANIM3a YCIOBUS OOOCHOBBIBATH
BBEIOOp (U3MYECKOW MOJCNH, OTBEYAIOIICH TpeOoBaHUSAM 3a/ayw,
OpPUMEHATH  (HOPMyINbI, 3aKOHBI, 3aKOHOMEPHOCTH U  TMOCTYJaThl
¢u3nUeckux Teopuil TPH MCIOJIb30BAHUM MAaTEMaTHYECKUX METO/I0B
peleHus 3a1a4, IPOBOJUTh pacuéThl HA OCHOBAaHUU MMEIOIIMXCS JaHHBIX,
aHAJIM3UPOBATh pPE3yJbTaThl M KOPPEKTUPOBATh METOJbI PELICHUS C
y4€TOM TMOTYYCHHBIX PE3YJIbTATOB;

e pelIaTh Ka4eCTBEHHBIE 33/1a4M, TPEOYyIOIINEe IPUMEHEHUSI 3HAHUHM U3 Pa3HbIX
pa3nenoB Kypca (U3MKHM, a TakXKe HHTerpalud 3HaHUW U3 ApYyrux
NPEIMETOB €CTECTBEHHO-HAYyYHOI'O IIMKJA: BBICTPAUBATh JIOTUYECKYIO
LENOYKY pacCyKJIEHUI C ONOPOi Ha U3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHUS,

* ICIIONIb30BaTh ~TEOPETHUYECKHWE 3HaHUS Ui OOBACHEHHS OCHOBHBIX
NPUHIUIIOB PabOThl U3MEPUTENLHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
¥ TEXHOJIOTUYECKUX MPOLIECCOB;

e IPUBOJIUTH IPUMEPHI BKJIaJ]a POCCHMCKUX U 3apYOECKHBIX YUEHBIX-(DHU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

e AHAIM3UPOBATH M OLIEHWBATh IMOCIEACTBUS OBITOBOWM M MPOU3BOACTBEHHON
JESITEIbHOCTH YEJIOBEKa, CBA3AHHOM C (PU3MYECKUMHU MPOILECCAMU, C
MO3UINI KOJOTHYECKOW 0€30IacCHOCTH, MPEACTABICHUH O PAIlMOHATIEHOM
IPUPOIOIOIB30BaHUN, @ TAK)KE Pa3yMHOM HCIOJIb30BAHUU JIOCTHKCHHNA
HAayKd ¥ TEXHOJIOTUH [UIs JalbHEMINEero pa3BUTHS YeJOBEYECKOTO
o0I11eCcTBa;



 IPUMEHSATH pa3jNyYHble CHOCOOBl paboThl ¢ HHMOpPManMenr (U3NIECKOTO
CONIEp)KaHUsI C MHCIOJb30BAHMEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX
TEXHOJOTHM, IPU 3TOM HUCIHOJIH30BaTh COBPEMEHHbIE MH(POPMAIMOHHBIE
TEXHOJIOTUM MJIs TIOMCKa, MepepadOTKU U MpEeAbABICHUA Y4YeOHOUW W
HAYYHO-TIONYJISIPHOM MHPOPMAaLIUHU, CTPYKTYPHUPOBAHUS M MHTEPIpETAIINU
uHbOpMaIlMK, TOJNYYEHHOM U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAIM3UpOBaTh  MOJy4aemMyro  HMHQOpPMAIMI0O W  OLIEHHWBAaTh €€
JOCTOBEPHOCTh KAaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaJIM3a UCTOYHUKA MH(OpMaIuH;

o [IPOSIBIISIT OpraHU3aIMOHHBIE u MIO3HaBAaTEJIbHBIE yMEHUs
CaMOCTOSITENILHOTO ~ NMPUOOPETeHHs HOBBIX 3HAHMA B TMpoIlecce
BBITIOJTHEHHSI IPOCKTHBIX U YU€OHO-UCCIIEI0BATENIbCKUX PaloT;

epaboTaTh B TpyHIe C HCIOJIHEHUEM Pa3IUYHBIX COLMAIBHBIX POJIeH,
IUTAHUPOBATh PabOTy TPYMIbI, PAllMOHAIBHO PACIPENENATh AEATEIbHOCTD
B HECTAHJIAPTHBIX CUTYalMsX, aJIeKBATHO OLICHUBATH BKIJAJ KaXJOro U3
YYaCTHUKOB TPYMIBI B pELICHUE paccCMaTpUBaeMOil MpoOIeMbl;

* IPOSIBJISITH MOTUBALMIO K Oyaymiel mnpodeccuoHanbHON AESITEIbHOCTU IO
CHEUHATBHOCTIM (PU3UKO-TEXHHUUECKOTO MPOPUIISL.

K xoumy oOyuenuss B 11 knacce mpeaMeTHBIE PE3yJbTaThl Ha YIIIYOJIEHHOM
YPOBHE JI0JKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHI:

e IOHUMATh POJIb PU3UKH B SKOHOMUYECKOM, TEXHOIOTMUECKOH, COLIMAIbHOM
U ITUYECKOHN cdepax NeATeIbHOCTH YEJIOBEKAa, pOoJib U MECTO (PU3UKU B
COBPEMEHHOW HAyYHOU KapTUHE MUPA, POJb ACTPOHOMHUHU B NIPAKTUYECKOU
NEeATEIbHOCTH YEJIOBEKA U JaJbHEHIIEM HAayYHO-TEXHHUYECKOM PA3BUTHH,
3HAYEHUE ONMCATEIbHOM, CUCTEMATU3UPYIOUIEH, OOBSICHUTEIBHOU WU
IPOrHOCTUYECKONW (PYHKIMH (PU3NYECKOW TEOpUH — 3JIEKTPOAMHAMUKH,
CHEIHAIbHOM TEOpUM OTHOCUTENBHOCTH, KBAaHTOBOM (DM3HMKH, PpOJIb
¢uznueckoit Teopuun B (GHOPMUPOBAHMM MPEACTABICHUNH O (QHU3NUECKOU
KapTHHE MHpa, MECTO (QHU3UYECKOW KapTUHBI MHpa B OOIIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJC;

e pa3nMyaTh YCJIOBUS IPUMEHUMOCTH MOJENENH (PU3NYECKUX TEJl U IPOLECCOB
(s1BJEHUI): OHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MAarHUTHOE IOJIS,
rapMOHMYECKHE KOJIeOaHMs, MAaTeMaTUYECKUN MAasSTHUK, WJCAIbHBIHI
IIPY>KUHHBIN MAasiTHUK, TrapMOHUYECKHE BOJIHBI, UJCaIbHBIN
K0J1e0aTENIbHBIN KOHTYp, TOHKas JIMH3a, MOJIEIEH aTOMa, aTOMHOTO si7pa U
KBaHTOBOW MOJIENIM CBETA,

epaznuyaTh ycCIOBUS (TpaHUIlbl, 00JacTH) HPUMEHUMOCTH (PU3NUYECKUX
3aKOHOB, TOHUMAaTh BCEOOIIMU XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTH UCIIOIb30BAaHUS YACTHBIX 3aKOHOB;



e AHAJIU3UPOBATh U OOBSCHATH JJIEKTPOMArHUTHBIE MPOLIECCHl U SBICHUA,
UCIIOJIb3Ysl OCHOBHBIE IIOJOKE€HUS M 3aKOHBl JJIEKTPOJUHAMUKH U
CIIEIMATILHOM  TEOpUHM  OTHOCUTENBHOCTH  (3aKOH  COXpaHEHUS
AIEKTPUYECKOro  3apsna, cwia Awmmepa, cwia JlopeHua, 3akoH
AJIEKTPOMArHUTHOM  WHAyKOWW, TnpaBwio Jlennma, cBa3p  IJC
CaMOMHIYKIIMM B DJIEMEHTE DJJEKTPUYECKOM LENH CO CKOPOCTBIO
U3MEHEHUs  CWJIbl  TOKa,  IOCTYJaTbl  CHEUUAIbHOM  TEOpUH
OTHOCHUTEILHOCTH DWHIITEIHA);

e AHAJIU3UPOBATh U OOBICHATH KBAHTOBBIE MPOLECCHI U SIBJICHUS, UCIIOIb3YS
MOJIOKEHUS ~ KBaHTOBOM  (u3uku  (ypaBHeHHMe  OWHINTEHHA IS
dororddexra, mepBelidi UM BTOpOM mocTynaTel bopa, mpuHIHUI
COOTHOIIEHUST HeomnpenenéHHocte ['eiizenOepra, 3akOHBI COXPAaHEHUS
3apsiA0OBOTO M MACCOBOTO YMCEN U DHEPTUM B SANIEPHBIX PEAKIUAX, 3aKOH
PaAMOAKTUBHOIO pacnana);

¢ ONIUCHIBATh (PU3UYECKHE TMPOIECCHl U SBICHUS, HCIOJIb3Ys] BEIMYUHBI:
HaNpsHKEHHOCTD JIEKTPUYECKOTO MOJISL, MOTEHIMAN 3JIEKTPOCTATHYECKOrO
NOJISI, Pa3HOCTh MOTEHLUUAJIOB, AJIEKTPOJABMKYILAS CHJIA, WHIYKIHS
MAarHuTHOTO IMOJSl, MAarHUTHBIM MOTOK, cuia Amnepa, WHIYKTUBHOCTb,
AIEKTPOABUKYIIAS CHUJAa CAMOMHIAYKLIHMH, SHEPrusi MArHUTHOTO MOJIA
IPOBOJHUKA C TOKOM, PEJSITUBHUCTCKMM MWMITYJIbC, ITOJIHAs SHEprus,
SHEpPrusi TMOKOsI CBOOOJHOM 4YaCTHIIBI, PHEPrUsi W HUMIYJIbC (POTOHA,
MacCOBO€ YMCJIIO U 3apsl AIpa, JHEPTHUSI CBA3M SApa;

e O0BSACHSATH 0COOEHHOCTH IPOTEKAHMS bu3nUecKux SBJICHUU:
AIIEKTPOMArHUTHASL UHIYKLUS, CAMOUHYKIIUS, PE30HAHC, HHTEPPEPEHITUS
BOJIH, Ju(pakuus, [AUCIEpPCHs, TIOJHOE BHYTPEHHEE OTpa)KeHUE,
dorornekrpuueckuit 3pdext (poroaddext), anpda- m Oera-pacmagbi
aqep, raMMa-usilydeHue sjep, (pu3nyeckue NPUHIMUIBL CIEKTPaTbHOTO
aHanu3a u padoThI Ja3epa;

e ONIPEACIIATh HAINPABICHUE HWHAYKLIUU MAarHUTHOIO IIOJS MNPOBOJAHHKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna,

e CTPOUTH M300pAKEHHE, CO3/1aBAEMOE TUIOCKUM 3€PKaJIOM, TOHKOM JTMH30H, U
pacCUUTHIBATH €TI0 XapaKTEPUCTUKH,

e IPUMEHATh OCHOBOIOJIATAIOIINE ACTPOHOMHYECKUE TIOHSATHUS, TECOPUH U
3aKOHBI I aHaIM3a © OOBIACHEHHWS (PU3WYECKUX  IMPOIECCOB,
IPOUCXOMSIINX B 3BE3[aX, B 3BE3AHBIX CHUCTEMAX, B MEKTaJTaKTUUECKON
cpene; NBUKEeHUsI HEOECHBIX TeJl, DBOJIIOLIMY 3BE311 U BeenenHoi;

¢ IPOBOJINTH  MCCJICIOBAHUE 3aBUCUMOCTEH  (PU3MYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM TMPAMBIX H3MEPEHUW, MpPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3yNbTaThl MOJYyYEHHOM  3aBHCHUMOCTH



¢uznyeckux BENMYUH B BHIE TIpadukoB C Y4ETOM aOCOIIOTHBIX
NOTPEIIHOCTe  M3MEPEeHMH, JenaTh  BBIBOJABI IO  pe3yibTaTaM
UCCIIEIOBAHMS;

* IPOBOJUTh KOCBEHHBIE HU3MEPEHMsS] (U3MUECKUX BEJIUYMH, I[PU 3TOM
BbIOMpaTh ONTUMAJIBHBIA METOJ U3MEPEHUs, OLICHUBATh AOCOIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH MPSAMBIX M KOCBEHHBIX U3MEPEHUH;

¢ IPOBOJUTH OMBITHI MO MPOBEPKE MPEATOKEHHON THIOTE3bI: MIAHUPOBAThH
HKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAaJIU3UPOBAThH
IOJIyYEHHBIE PE3yJbTaThl U JENaTh BBIBOJ O CTaTyce IpPeNIOKEHHOU
TUIIOTE3BI;

e OITUCHIBATH METO/IbI TMOYYCHHSI HAYYHBIX aCTPOHOMHUYECKUX 3HAHUII;

e COONTIOIATH TMpaBMIIa OE30MACHOTO TPyAa MPU MPOBEACHUH UCCIEIOBAaHUIN B
pamMkax  y4yeOHOro  JKCIEpUMEHTa, MpakKTUKyMa M  Yy4eOHo-
UCCIIEJOBATENbCKONM M IPOEKTHOM JEATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENbHBIX YCTPOUCTB U J1a0OpaTOPHOTO 0OOPYIOBAHMS;

epelIaTh pACUETHBIE 3aJa4M C SBHO 33JaHHOM W HESIBHO 3aJIaHHOMN
¢uznyecKkoil MOJeNbl0: HAa OCHOBAHMM aHajW3a YCJIOBHS BBIOMPATH
¢usznueckue MOJENH, OTBEYarolMe TpeOOBaHMUSIM 3aladyd, IPUMEHATH
(opMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThl (PU3NYECKUX TEOPUN
OpU  HCIOJB30BAaHUM MaTeMAaTHMYECKUX METOJOB pEIIeHUs 3ajad,
IPOBOANUTH Pacu€Thl HA OCHOBAaHMHM MMEIOIIMXCS TaHHBIX, AaHAJTM3UPOBAThH
pe3yJIbTaThl U KOPPEKTUPOBATh METOJbI PEIICHUS ¢ YYETOM MOITYYEHHBIX
pE3yJIbTaTOB;

e pEIIATh KAaUECTBEHHBIE 3a/1a4H, TPEOYIOLME NPUMEHEHNUS 3HAHUN U3 Pa3HbIX
pa3fenoB Kypca (QHU3MKHM, a TakKe HWHTErpallid 3HAaHUW U3 JIPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATh JIOTHUYECKYIO
LIENOYKY pacCyKJIEHUI C OOPOi Ha N3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHHUS,

* CIIOJIB30BATh ~TEOPETHUECKHE 3HAHUS JUIsi OOBSCHEHUS OCHOBHBIX
IPUHLUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOWUCTB
Y TEXHOJIOTUYECKUX MPOLIECCOB;

e IPUBOJIUTH IIPUMEPHI BKJIaJJa POCCUMCKUX U 3apYOECKHBIX YUEHBIX-(PU3HKOB
B pa3BUTHE HAYKH, B OOBSACHEHHE IPOLECCOB OKPYKAIOIIEIO MHpA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUIA;

e AHAJIM3UPOBATh U OLEHUBATH MOCJEICTBUS OBITOBOW M MPOU3BOJICTBEHHOM
NESATEIIBHOCTH YEJIOBEKA, CBA3AHHOM C (PU3MYECKUMH MPOLIECCAMHU, C
HO3ULHI 3KOJOTHYECKON O€30I1aCHOCTH, MPEACTABICHUI O pallMOHAIbHOM
IPUPOJIONIOIB30BAHUM, a TAKXKE Pa3yMHOM HCIOJb30BaHUU JOCTHXKEHUU



HAyKH M TEXHOJOTMH Ui JaJbHEWIIero pa3BUTHUA YEJIOBEYECKOTO
00111eCTBa;

 IPUMEHSATH pa3jNyHble CHOCOOBI paboThl ¢ HHMOpPManuenr (U3NIECKOTO
COJepX aHUA C UCIOJb30BAHUEM COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTUI, PU 3TOM HCIOJb30BATh COBPEMEHHBbIE MH()OPMALMOHHBIE
TEXHOJOTHH i1 TIOWCKa, TepepaboTKW M TPEIbSBICHHUS ydeOHOW W
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPHUPOBAHUS U MHTEPIIPETALIUU
UHpOpMaLUY, TOJYYEHHON U3 pAa3NWYHBIX HMCTOYHUKOB, KPUTHYECKU
aHATM3UPOBaTh  IOJydyaeMylo  HMHPOpPMALMIO W OLEHUBaTh &
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHalln3a UCTOYHUKA WH(OPMALINK;

o IPOSIBJIATD OpraHHu3alMOHHbIE u MO3HAaBaTEJIbHbIC YMEHHUS
CaMOCTOSATEILHOTO ~ NpUOOpEeTeHUs HOBBIX 3HAHUM B Ipolecce
BBITIOJIHEHUS IPOEKTHBIX U yU4eOHO-UCCIIE0BATENbCKUX padoT;

epaboTaTh B TpYIIE C HCIOJHEHUEM pPAa3IWYHBIX COLMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAIMOHATIBFHO PACIPEACATh ACITeIbHOCTD
B HECTAHJAPTHBIX CUTYalMsX, aJI€KBATHO OLICHUBATH BKIJAJ KaXJOro U3
YYaCTHHUKOB TPYIIIBI B PELICHUE PacCMaTpUBAEMOM MPOOIIEMBI;

¢ IPOSIBIIAAITH MOTHBALIMIO K Oyaymied npodecCHOHaNIbHON NesSTeNbHOCTH 10
CHEIHAIBHOCTIM (PU3UKO-TEXHUYECKOTO MPOdUIIs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KosaunuyectBo 4yacos
Ne HaumeHoBaHue pa3/iejioB U TeEM JJeKTpoHHbIE (U(POBHIE)
Konrtpoabnbie  IIpakTnueckue
n/n NPOrpamMMmsbl Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoTsbI padoThI
Paznea 1. HAYUHBIA METO/ IIO3HAHUS IIPUPOIbI
o https://resh.edu.ru/subject/28/10/
1.1 Hayunslii MeTO O3HAHUS IPUPOLBI 6
Uroro no pazgeny 6
Pa3nen 2. MEXAHUKA
https: h.edu. bject/28/10
21  Kunemaruxa 10 1 bs://resh.edu.ru/sublect/28/10/
https://| .edu.ru/03/10
2.2 JlunaMuka 10 ps://lesson.edu.ru/03/
https: h.edu. bject/28/10
2.3 Craruka TBEpAOTO TEna 5 1 PSP SRS 25
https://I .edu.ru/03/10
2.4 3aKOHBI COXPAHEHHUS B MEXAHUKE 10 1 e
Hroro no pazneny 35
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHOKUHETUYECKON 15 | https://lesson.edu.ru/03/10
’ TEOpHHU
https: h.edu. bject/28/10
3.2 Tepmoannamuka. TenaoBble MallIMHBI 20 1 e
3.3 ArperaTHble COCTOsIHUS BeniecTBa. Da3oBbie 14 1 https://lesson.edu.ru/03/10
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MEePEXObI

Hroro no pazgeny 49
Paznen 4. QJIEKTPOJANHAMUKA
https: h.edu. bject/28/10
4.1 DNEKTPUUECKOE M0JIE 24 psif/resh.edu.ru/subject/28/10/
https://I .edu.ru/03/10
4.2 ITOCTOSIHHBIN 3JIEKTPUYECKUM TOK 24 ps:/ Aosson.odu. /03]
https://I .edu.ru/03/10
4.3 Toku B pa3nu4HbIX cperax 6 s/ osson.odu. /03]
Hroro no pazgeny 54
Pazgen 5. PU3NUECKHA TIPAKTUKYM
5.1 Pu3NYECKU IPAKTUKYM 16 16
Uroro no pazgeny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 170 16
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https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10

11 KJIACC

HaumeHoBaHue pa3ieioB U TeM

KoanuecTBo 4acoB

JJeKTpoHHbIE (U(POBHIE)

Ne i/ Kontponbnbie IIpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTejbHbIE pecypchl
padoTsbI padoThI
Pazpnen 1. JIEKTPOANHAMUKA
https: h.edu. bject/28/11
1.1 MarnuTHOe nosue 14 fos e o o bl ot i281)
https://I| .edu.ru/03/11
1.2 DNeKTpOMarHuTHasE MHYKIUs 13 1 ps://lesson.edu.ru/03/
Uroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
https://| .edu.ru/03/11
2.1 Mexannueckue KoneOaHus 10 s flesnor. otk /5]
2.2 DNIeKTpOMarHuTHBIE KOJIeOaHuUs 15
73 MexaHn4YecKHe U dJIEKTPOMarHUTHBIE 10 | https://resh.edu.ru/subject/28/11/
' BOJIHBI
https://I .edu.ru/03/11
24 Onruka 25 1 ps://lesson.edu.ru/03/
Hroro no pazneny 60

Pazgen 3. OCHOBBI CIEIIUMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

https://resh.edu.ru/subject/28/11/

3.1 Ocnossl CTO 5 1
Hroro no pasgeny 5
Pasznen 4. KBAHTOBASA ®U3UKA
4.1 KopnyckynsipHO-BOITHOBOM Tyalii3m 15 https://lesson.edu.ru/03/11



https://resh.edu.ru/subject/28/11/
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://resh.edu.ru/subject/28/11/
https://lesson.edu.ru/03/11
https://resh.edu.ru/subject/28/11/
https://lesson.edu.ru/03/11

https://resh.edu.ru/subject/28/11/

4.2 duzuka atoma 5

43 ®u3uKa aTOMHOTO /1pa U 5 https://lesson.edu.ru/03/11
' SJIEMEHTAPHBIX YACTHII
Uroro no pazgeny 25

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

https://resh.edu.ru/subject/28/11/

5.1 DJeMeHTHl aCTPOHOMHUU M aCTPOPHUIUKU 12
Uroro no pazgeny 12
Pasznen 6. PUSHUECKHM TIPAKTUKYM
6.1 DuU3NYECKU TPAKTUKYM 16 16
Wroro no pazneny 16
Pa3nea 7. OBOBIIAIOILIEE TIOBTOPEHUE
Cucremaru3zaius u 00o0meHne
MIPEeIMETHOTO coz[epmaHn.;.I U OTIbITA https://lesson.edu.ru/03/11
7.1 JeATEeTLHOCTH, MPUOOPETEHHOTO MTPU 15
n3ydeHuu kypca ¢uszuku 10 — 11
KJIACCOB
Hroro no pazneny 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOIT'PAMME



https://resh.edu.ru/subject/28/11/
https://lesson.edu.ru/03/11
https://resh.edu.ru/subject/28/11/
https://lesson.edu.ru/03/11

YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

» ®usuka. Konebanus u Boansl, 11 xnace/ Mskumes I'.4., Cunsgkos A.3.,
OO0111eCTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO « IPODA»; AKIOHEepHOE
obmectBo «M3natenbeTBo «IIpocBemenner

» Ousuka. Mexanuka, 10 knace/ Msaxuiies I'.51., Cunsgkos A.3., O0111ecTBO €
OTPaHUYECHHOM OTBETCTBEHHOCTHIO «IPODAY; AKIIMOHEPHOE OOIIIECTBO
«3narensctBO «lIpocBenienue»

» duzuka. MonexkynsapHas pusuka. Tepmoaunnamuka, 10 kinace/ Msikures I'.51.,
CunsixkoB A.3., O01IECTBO ¢ OTPAaHUYECHHOW OTBETCTBEHHOCTHIO «JIPODAY;
AxrmmonepHoe obmiectBo «M3aatenberBo «IIpocBemenney

» ®usuka. Onruka. KBanroBas pusuka, 11 xmace/ Mskumes I'.4., Cunsikos A.3.,
OO111eCTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTBIO « IPODA»; AKIMOHEpHOE
obmectBo «M3narenscTBo «IIpocBeiienne»

» duszuka. Dnekrpoaunamuka, 10-11 kmacesl/ Mskumes I'.41., Cunsikos A.3.,
OO0111eCTBO C OTPAaHUUECHHOU OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE

obmrectBo «M3marenscTBO «IIpocBenienuer»

METOJNYECKHUE MATEPHUAJIBI VIS YUUTEJIA



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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