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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢u3uke 0a30BOro ypoBHS Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IOJIOXKEHUH M TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOMN
oOpasoBarenbHONM mporpammbl, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydérom
denepanbHOl paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIUHU MpernojaBaHusl y4eOHOro
npenmera «®@u3uka» B o0Opa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoii  ®Denepanuu,
pean3yIOMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Copepxanue mporpaMMmbl 1Mo (U3MKE HaMpaBieHO Ha (OPMUPOBAHHE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kiaccoB npu oOydeHuu ux ¢Gu3nKe Ha OA30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeNIHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K TIaHUPYEeMBIM JTUYHOCTHBIM, MPEIMETHBIM U METanpeaIMEeTHBIM
pe3ynbTraraM OOydeHHs, a TaKK€ YUUTHIBAET HEOOXOAMMOCTb pealu3alMi MEKIIPEIMETHBIX
CBs3el (PU3MKM C ECTECTBEHHO-HAyYHBIMH YyueOHBIMU IpeaMeTamMu. B Hell ompenpenstorcs
OCHOBHBIC I[EJIM M3y4YCHUs (U3UKM HA YPOBHE CPEIHEr0 O0IIero odpa3oBaHMs, IUIAHHPYEMbIC
pe3ynbTaThl OCBOEHUS Kypca (PHU3UKU: JIMYHOCTHBIC, METallpelIMETHbIe, MpeIMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e IUIAHUpPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (pu3mku Ha 0a30BOM ypOBHE, B TOM YHCIE
IpPEMETHBIE PE3YJIbTAThI 10 T0/1aM 00yUYEeHHUS;
e conepxanue yuyeOHoro mpeamera «Pu3nkay mo rogam o0ydeHus..

dusmka Kak Hayka o HanOoJiee OOIMX 3aKOHAX MPHUPOJIbl, BBICTYIAsl B KaUeCTBE y4eOHOTro
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIJ] B CUCTEMY 3HaHHM 00 OKpYyKarolleM MHpeE.
[IkonbHBIA Kypc (U3MKH — CcHCTEMOOOPa3yIOUIMi Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHUeH, Ouonoruei, gusnueckoir reorpadpueil u actpoHomueil. Mcnonab3oBaHue W aKTUBHOE
NpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep W pa3BUTHE pPa3zHOOOpa3HBIX
TEXHOJIOTUI B cdepe SHEpPreTHKH, TPAHCIOpTa, OCBOEHHMsS KOCMOcCa, MOJYy4YeHHsS HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U Jpyrux. U3ydeHue pu3nKu BHOCUT OCHOBHOW BKJIaJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYYHOM KapTHHBI MHpa o0ydaromuxcs, B GopMUpOBaHNE YMEHUN
IPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPY BHINOIHEHUH UMHU Y4EOHBIX UCCIIEI0BaHUI.

B ocHoBy kypca pu3uku 1711 ypoBHS cpeHero oOmiero oOpa3oBaHusl MOJI0XKEH Pl UCH,
KOTOPBIE MOKHO pacCMaTPUBATh KaK MPUHITUIIBI €r0 TOCTPOSHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEM KypcC ABISETCS JIOTUYECKU 3aBEPUIEHHBIM, OH
COJEPKHUT MaTepuall U3 BCEX pa3fesioB (PM3MKH, BKIIOYACT KaK BONPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanusayuu. B cooTBeTCTBUU ¢ HEM MaTepuan Kypca QU3MKU 00beIMHEH BOKPYT
¢usmueckux Teopwil. BeaymuMm B Kypce sBisiercs (OpPMHpPOBAHUE TPEACTaBICHUH o
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoes cymanumapuzayuu. E€ peanusanus mpenmnosiaraeT UCHOJIb30BaHUE T'YMaHUTAPHOTO
noTeHnuana (U3n4ecKoil HayKu, OCMBICTICHHE CBSI3HM Pa3BUTHUSL (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMH, HDABCTBEHHBIMH M SKOJIOTUUECKHUMH TPOOIeMaMH.



Hoes npuknaonoti nanpasnennocmu. Kype pusuku npenmnonaraet 3HakOMCTBO € IIMPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHUN U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes IKonocuzayuu Ppealn3yeTCa IMOCPEACTBOM BBCACHHA JJICMCHTOB COACPIKAHUA,
MOCBSAIIEHHBIX IKOJIOTHYSCKUM HpOGJIeMaM COBpPCMCHHOCTH, KOTOPBLIC CBA3aHbI C PAa3BUTUCM
TCXHUKU U TeXHOHOFHﬁ, a TaKXe O6CY}K,I[6HI/IH HpO6J'IeM PanruOHAJIbHOI'O ITPHUPOJ0ITOJIB30BAHUA U
AKOJIOTMYECKOM 0€30IaCHOCTH.

CrepKHEBBIMH 3JIEMEHTaMHU Kypca (PU3MKM Ha ypOBHE CpEIHEro oOLiero oOpa3oBaHUs
SBISIIOTCSL  pu3uyYeckue TeopuH ((HOpMHPOBAHME NPEACTABICHUN O CTPYKTYpe HOCTPOCHHUS
bu3nyecKoil Teopuu, poiu (PYHIAMEHTAIBHBIX 3aKOHOB W TIPUHIUIIOB B COBPEMEHHBIX
NPE/ICTaBICHUAX O NMPHUPOAE, TPAHUIAX MPUMEHUMOCTH TEOPHM, JJISI OMHMCAaHMS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CHCTEeMHO-ISATEIIBHOCTHBIN TIOJX0/ B Kypce (DM3MKH peaqn3yeTcs MPexae BCero 3a CUET
OpraHu3aly SKCIIEPUMEHTAILHON JESATeIbHOCTH oOydatonuxcs. J{ius 6a30Boro ypoBHsS Kypca
(GU3UKU — ITO UCIOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB U
nabopaTopHBIX paboT, KOTOphIE B MporpaMme IO (GHU3NKE OOBEAMHCHBI B OOIIMIA CITMCOK
YUECHHUYECKUX TPAKTUYCCKUX paboT. BbliercHne B yKazaHHOM IEPEYHE JIaDOpaTOPHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS M OILEHKH, OCYIIECTBISICTCS Yy4YacTHHUKaMH 00pa30BaTeIbHOTO
nporiecca UCXOs U3 0COOCHHOCTEH TUIAaHUPOBAHUS U OCHAICHUs KaObuHeTa ¢usuku. [Ipu sTOM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIONIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHHS,
UCCIIC/IOBAHMS 3aBUCHUMOCTEH (PHU3UYECKUX BEIMYMH M IIOCTAHOBKY OIBITOB IO MPOBEPKE
MMPCAJIOKCHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yIenseTcs pelIeHHI0 pacd€THBIX M KaueCTBEHHBIX 3a1ad. llpu stom
JUIs pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIOTCA 3a/1aui C SIBHO 3aJaHHOM (PM3NYECKOH MOJIEINbIO,
MO3BOJIAIOIINE MPUMEHSITh W3YyUYEHHBbIE 3aKOHBl M 3aKOHOMEpPHOCTH KaK W3 OJHOTO paszjelna
Kypca, Tak ¥ UHTErpUpys 3HaAHMS U3 Pa3HbIX pa3iesoB. [ KaueCTBEHHBIX 3a/ad NPUOPUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBSCHEHUE MpOTEeKaHWs (PU3MYECKUX SBICHMM U MPOIECCOB B
OKpY’Karolle >Ku3HHU, TpeOyromue BbIOOpa (u3MuUecKod MOAETH A CUTyallMM MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanuamu PI'OC COO k MaTepuanbHO-TEXHUUYECKOMY
oOecrieyeHn0 y4yeOHOro mporecca 0a30BbI ypOBEeHb Kypca (HU3MKH HAa YPOBHE CPEIHEro
o0mrero o0pa3oBaHMs JIOJDKEH M3y4aTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3WKH WIN B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAYUYHOro 1uKia. B xabunere
(GU3HKH T0JKHO OBITH HEOOXO0MMOE 1abopaTOpHOE 000PYAOBAHUE I BHIIOJTHEHUS YKa3aHHBIX
B IporpamMme N0 (U3UKE YYEHHUECKUX MPAKTHUECKUX paboT U JeMOHCTpalMOHHOE
obopyoBaHue.

JleMoHCTpanioHHOEe O0OpyaoBaHHe (OPMUPYETCS B COOTBETCTBUU C MPHUHIIUIIOM
MHUHHUMAJIbHOW JTOCTATOYHOCTH M 00€CIeUMBAET MOCTAHOBKY MEPEUYHUCICHHBIX B TIPOrpaMMme Io
bu3MKe KIIOYEBBIX JEMOHCTpAIMil A UCCIENOBAHMS HM3y4aeMbIX SIBJICHHH M TPOIIECCOB,
OMITUPUIECKUX U PYH/IAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUMN.

JlaboparopHoe 000pyAOBaHME Al YYEHMUECKUX IMPAKTUUYECKHX paboT ¢dopMupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBaeTCsi B pacdyére OJAHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. Temarndyeckue KOMIUIEKTHI JaOOPaTOPHOrO OOOPYAOBAHMS JOJKHBI OBITh
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX U IU(PPOBBIX NMPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHIC IIU(PPOBHIX JIAOOPATOPHIA.



OCHOBHBIMU TIEISIMU U3y4YeHUs (PU3UKH B 00IIeM 00pa30BaHUH SIBIISIOTCS

e (dopMupoBaHHE HWHTEpECa W CTPEMJICHUS OOYYaOUMXCSd K HAyYHOMY H3yYCHHIO
MPUPOJIbI, PA3BUTHE UX UHTEIJICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

e Dpa3BUTHE TPEACTABICHUH O HAyyHOM METOJE TMO3HaHWs W  (opMupoBaHHE
MCCJIEI0BATENBCKOTO OTHOIIEHUS K OKPY/KAIOIIUM SIBJICHUSIM;

e (opMupOBaHHE HAyYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa MU3yuyeHHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

e (dopMupoBaHHE YMEHUN OOBSICHATH SBJICHUS C UCIIOIb30BaHUEM (PU3MUECKUX 3HAHUHN H
Hay4YHBIX JI0Ka3aTEIbCTB;

e (dopMupoBaHHE TMPEICTABICHUA O PONU (DUBMKH JUIS PA3BUTHS JPYIHX E€CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJOTUH.

JlocTiokeHre 3TUX Iejield o0ecrednBaeTCs PEIICHUEM CIEAYIONMMX 3a7ad B IPOoIecce
M3y4eHus Kypca (U3HKU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus:

e TpHUOOpPETEeHHE CUCTEMBI 3HAHUK 00 OOHmMX (PHU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIIOYAsT MEXaHUKY, MOJICKYISAPHYIO (U3UKY, dJIEKTPOJAUHAMHUKY, KBAHTOBYIO
(GU3UKY U JIEMEHTHI aCTPOPU3UKY;

e (QopmupoBaHME YMEHHUH TPUMEHATh TEOPETHMUECKUE 3HAHMUSL I OOBSCHEHUS
du3nyeckux SBIEHUM B MpUpoJae M Ul NPUHATHS HPAKTUYECKUX pelIeHUuH B
IMOBCEAHEBHOM KU3HU;

e OCBOEHHE CIIOCOOOB pEIlIeHUs pa3IMYHbIX 3a/1a4 C SIBHO 33aJJaHHOM (pr3nyecKoil MOJIeNbIO,
3a1ad, IOAPa3yMEBAIOMIMX  CAaMOCTOSTENIFHOE  CO3JaHWe  (U3MYECKOM  MOJEIH,
aZIcKBaTHOW yCIIOBUSM 3a7a4u;

e TOHMMaHHE (HU3UYECKUX OCHOB WM TPUHIMIIOB ACWCTBUS TEXHUYECKUX YCTPOICTB H
TEXHOJIOTMYECKHX IIPOLIECCOB, UX BIUSHUSA Ha OKPYKAIOLLYIO CPELY;

e OBJQJICHHE METOJIaMU CaMOCTOSITENIBHOIO IJIAHUPOBAHUS W IMPOBENEHUS (PU3MUECKUX
HKCIEPUMEHTOB, aHAJIM3a U UHTEPIPETaluu HHPOPMALIUH, ONIPEIeIIEHUs JOCTOBEPHOCTH
MOJIyYEHHOTO Pe3yJIbTaTa;

CO3/IaHHE YCTIOBHM JUIsl pa3BUTHSI YMEHHM MPOEKTHO-UCCIIEIOBATEIBCKOM, TBOPUECKOM
JeSITENIbHOCTH.
Ha uzyuenue ¢usuku (6a30BbIi ypOBEHb) HA YPOBHE CPEHETO OOIIET0 00pa3oBaHUs

orBoguTcs 136 wacoB: B 10 kacce — 68 wacos (2 gaca B Heyeno), B 11 kiracce — 68

qacoB (2 yaca B HEJIEIIO).

[Tpennaraemslii B mporpamme 1o ¢pu3nKe nepedeHsb JabopaTOPHBIX U MPAKTHYECKUX padoT
ABIIIETCS PEKOMEH/IOBAaHHBIM, YUYMTEIb JeJIaeT BBIOOp NpOBeIeHHs J1a00paTOpHBIX padboT u
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yJaronuXcsl.

COJAEPKAHUE OBYYEHUSA

10 KJIACC



Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUS

®usnka — Hayka o npupose. HayuHnble MeToabl Mo3HaHUS OKpysKarouero mupa. Ponb
9KCIIEPUMEHTA U TEOPHUH B MpoIliecce MO3HAHUS MPUPOAbL. DKCIIEPUMEHT B (DU3HKE.

MOHCHHpOBaHI/IC (1)I/I3I/ILI€CKI/IX SIBJICHUI H IMpoIecCCoOB. HaquLIe runore3pl. Ou3ndecKue
3aKOHBI U TCOPHU. FpaHI/ILIBI MNPpUMCHUMOCTHU (I)I/I3I/I‘IGCKI/IX 3aKOHOB. HpI/IHL[I/IH COOTBCTCTBHA.

Ponp m mecto ¢usuku B (POpMHPOBAHUHM COBPEMEHHON HAaydyHOW KapTUHBI MHUpa, B
IIPAaKTUYECKON NEeATEIbHOCTH JIIOICH.

Jlemoncmpayuu

Amnanorossle 1 IU(GPOBBIE U3MEPUTENLHBIE IPUOOPHI, KOMITBIOTEPHBIE TATUUKH.

Pa3zgen 2. Mexanuka
Tema 1. Kunemamurka

Mexanudeckoe JBHKeHHE. (OTHOCUTENBHOCTh MEXaHMYEeCKOro aABmxkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, ckopocTh (CpeHsisi CKOPOCTb, MTHOBEHHasi CKOpPOCTb) U YCKOpPEHHE

MaTepHaHBHOﬁ TOYKH, X HNPOCKIOHWHN HAa OCH CUCTCMbI KOOpAWHAT. Crnoxenue HepeMeIIIGHI/If/'I n
CJIOKCHHC CKOpOCTCﬁ.

PaBHOMEpHOE U PaBHOYCKOpPEHHOE MpsSMOJUHEHHOoe ABMKeHHe. ['paduku 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUSs, IIyTH U NepeMEIeHUs] MaTepruaibHOW TOUYKHA OT BpEMEHHU.

CBoboaHOe majieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.
KpuBonuneitHoe naBumxkeHue. JIBW)KeHHE MaTEpUAIBHOM TOYKM 110 OKPYKHOCTH C
IIOCTOSIHHOW I10 MOZYJIO CKOPOCTBIO. YTIJIOBas CKOPOCTh, JMHEHHas CKOpocThb. llepuon m

qacToTa o6pa1ueHI/1${. ]_[eHTpOCTpeMI/ITeJ'IBHOG YCKOPCHHUC.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: CIUIOMETD, JBUKEHUE
CHaps0B, LICTIHBIE U PEMEHHBIE EpEIadH.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, UILUTFOCTPALIMS KHUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.
[TpeoOpazoBanre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Hab6nronenue nBuxeHus Tema, OpOIeHHOTO MO/ YTIJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenne yckopeHus cBOOOAHOIO MaJAeHHUS.



Hanpasnenue ckopocTu MpH IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuenue HepaBHOMEPHOTO JIBHXKEHHUS C IIEJIbIO ONPEETICHUSI MTHOBEHHOU CKOPOCTH.

HccnenoBanue  COOTHONIICHUS — MEXAY  HyTSAMH,  HPOMJACHHBIMH  TEJIOM  3a
MOCJIEIOBAaTEIbHbIE paBHBIC IPOMEXKYTKHM BpPEMEHH MpPHU PABHOYCKOPEHHOM JBHXKEHUU C
HayaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

W3ydeHue ABM>KEHUS LIApUKa B BSI3KOM YKUIKOCTH.

W3ydeHue ABM>KEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocuTenbHOCTH ['amunes. Ilepseiii 3akoH HeroTona. MHepuunaibabie CHCTEMBI
oTCuéra.

Macca Ttena. Cwuna. [lpuHuun cynepno3unuu cui. Bropoit 3akon HeroTona s
MaTepUaIbHON TOUKHU. TpeTuit 3akoH Hpr0TOHA [I711 MaTtepHalIbHbIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuyeckas CKOpOCTb.
Cuna ynpyrocru. 3akoH I'yka. Bec tena.

Tpenue. Buabl TpeHus (mokos, ckoibkeHHs, kadeHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXEHHUs U cuia TpeHus nokos. Koagouiment tpenus. Cuna conpoTuBIeHUS
IIPY JIBUKEHUM TENA B KUAKOCTH WM rase.

HOCTynaTCJIbHOC " BpallaTCJIbHOC ABUXKCHUC a0COJIFOTHO TBépI[OFO TCIa.

MoOMEHT CcHJIBI OTHOCHTENBHO OCH BpameHus. [lmedo cuiibl. YceaoBusSL paBHOBECHS
TBEPAOTO TEIIA.

TexHuueckue YCTpOﬁCTBa U MPAKTUYCCKOC IMPUMCHCHUC: IMOAUINITHUKH, AOBHUKCHUC
HNCKYCCTBCHHBIX CITYTHHUKOB.

Jlemoncmpayuu

SIBieHME NHEPLMH.

CpaBHeHue Macc B3aMMOJIEHCTBYIOIINX TEJI.
Bropoii 3akon Herorona.

N3mepenue cuil.

CrioxxeHue Cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMaIiui.



HesecomocTs. Bec Tena nmpu ycKkOpeHHOM MOIBEME U MTAJICHUU.
CpaBHeHME CHII TPEHUS TTOKOS, KAUE€HUS U CKOJIbKCHUSI.
VYcnoBus paBHOBeCHUs TBEPAOTO Teina. Buapl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
Wzyuenue aBm>keHUs OpycKa IO HaKJIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHKAIOUIMX B MPYKUHE M PE3UHOBOM
oOpasiie, oT ux aedopMauu.

Hccnenoanue ycinoBui paBHOBECUS TBEPAOTO TENA, UMEIOIIETO OCh BPALLICHUS.
Tema 3. 3akonwl coOXpaneHus 6 MexaHuke

I/IMHy.TIBC MaTepHaHBHOﬁ TOYKH (Tena), CUCTCMbI MAaTCPHUAJIbHBIX TOYCK. HMHy.]'IBC CHJIBI 1
N3MCHCHHUEC UMITYJIbCA TCJIA. 3aKkoH COXpPaHCHUS UMITYJIbCA. PeakTuBHOE ABMKCHUE.

Pabora crinel. MOMIHOCTE CHIIBL.

Kunernueckass sHeprus MaTepuajbpHOW TOUYKM. Teopema 00 M3MEHEHUM KHHETHYECKOM
SHEPIHH.

[TorennmanbHas sHeprus. [loTeHmanpHas YHEPTUs ynpyro 1eGpOpMUPOBAHHON MPYKUHBI.
[TorennuanbHas sHEprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToTeHnnanbHBIE M HEMOTECHIIUMAIBHBIEC CHIIBL. CBs3b pa6OTBI HCIIOTCHIMAJIBHBIX CHII C
H3MEHEHHEM MEXaHHMIECKOMN 9HEPTHUU CUCTCMBI TCII. 3akoH COXpPaHCHUA MEXaHHUYECKOM OHCEPIUH.

anyme " HCYIIPYTHEC CTOJIKHOBCHMU.

TexHu4ecKkue yCTpOMCTBA M IPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KONEp, MPY>KUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexon mOTEHIIMATBHON YPHEPTHH B KHHETHYECKYIO M OOpaTHO.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yuenne abCONMIOTHO HEYNPYroro yaapa C IOMOIIBIO JBYX OJIMHAKOBBIX HHUTSIHBIX
MAasITHUKOB.

HccnenoBanue CBs3U paGOTBI CHJIBI C M3MEHEHHEM MeXaHHYECKOMH OHCPIrun TCJIa Ha
MMpUMEPEC PACTKCHUA PC3UHOBOI'O KT'yTa.



Pa3nen 3. Mosekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TTOJIOKCHUS MOJICKYJIIPHO-KMHETUYECKOW TCOPHH M UX OMBITHOS OOOCHOBAHUE.
BpoynoBckoe nBmxkenue. Huddysus. Xapakrep IBHKCHHS W B3aUMOJCUCTBHUS YaCTHUIL
BelecTBa. Mojenu CTpOEHHS Ta30B, XUAKOCTEH W TBEPABIX Tel M OOBSICHEHHE CBOMCTB
BEILIECTBA HAa OCHOBE 3TUX Mojeneid. Macca u pasMmepbl moiiekyn. KosmmuecTBo BemiecTsa.
[TocrossnHast ABorajipo.

TemnoBoe paBHoBecue. Temnepatypa u e€ usamepenue. lllkana remneparyp Llenbcusi.

Mopenb uneanbHoro raza. OCHOBHOE YpPaBHEHHE MOJIEKYISPHO-KUHETUYECKOH TEOpHUU
uJeabHOrO raza. AOCONIOTHAas TeMmIeparypa Kak Mepa CpeIHEeW KHHETUYECKOW JHEpruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. Illkama temneparyp KenbBuna. ['a30Bble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanbrona. M3omporiecchl B UACAIbHOM Ta3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe mpecTaBieHne U30IIPOLIECCOB: U30TepMa,
u30Xopa, n3odapa.

TexHu4eckue ycTpoucTBa U MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, [TOKa3bIBAIOLINE JMCKPETHOE CTpOEHHE BelmiecTBa, ¢ororpaduu MOJIEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbIThl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mozens OpOyHOBCKOTO JBHXKEHUSI.

Mopens oneita IlTepHa.

OnbIThI, JOKa3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYJIIPHOIO B3aUMOJECHCTBUS.
Mopens, WIUTIOCTpUPYIOLIast IPUPOLY AABJICHHS ra3a Ha CTEHKH COCy/a.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UACATIBHOTO ra3a, H30MpPOIIECCHI.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

OHpCI[CJ'IeHI/IC MacCCbl BO3yXa B KJacCHOM KOMHAaTe€ Ha OCHOBE I/ISMCpCHI/Iﬁ 00BEMa
KOMHAThI, IaBJICHUA U TEMIICPATypPhbl BO3/1yXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEXy ITapaMeTpaMu COCTOSIHUS pa3peKeHHOTO rasa.
Tema 2. Ocnosvt mepmoounHamurku

TepMonnHaMuueckass cuctemMa. BHYTpEHHssI dHeprus TEpMOAMHAMMUYECKON CHCTEMBI H
crocoOb! e€ nzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHss SHEprusi 0lHOAaTOMHOTO



naCaJIbHOro rasa. BI/II[BI TCILIONCpCAaYn: TCILJIOMIPOBOAJHOCTh, KOHBCKIUA, U3JTYUCHUC. YI[GJILHHSI
TEMI0EMKOCTh BCIIICCTBA. KomndecTBO TEIIIOTHI IIpu TCIuIonepeaayc.

[Tonsitue 00 ammabatHOM mporecce. IlepBerii 3akoH TepmoawHamuku. [IpuMeHeHwme
MIEPBOr0 3aKOHA TEPMOAMHAMHUKHY K H30mporeccaM. [ padudeckast HHTepIpeTaus padoThl rasa.

Bropoii 3akon Tepmoannamuku. HeobpaTuMOCTh IPOLIECCOB B MIPUPO/IE.
TemoBele MamuHbl. [IpyuHIMIBI AelicTBUS TEIIOBbIX MaluH. [IpeodpazoBanus sHepruu B
TeroBbIX MamuHax. Koadduuuent nonesnoro aeiictusi teruoBoi mammuel. Lukin KapHo n

€ro KOB(i)(bI/II_II/IeHT IIOJIE3HOTO ﬂCﬁCTBHH. DKOJIOTHYECKHE HpO6J’IeMH TCIINIOOHEPTCTUKU.

Texumueckne YCTpOﬁCTBa U IIPAKTUYCCKOC IIPUMCHCHHEC. [OBUIATCIIb BHYTPCHHECTO
CropaHus, OBITOBOI XOJIOAWJIbHUK, KOHIUITHUOHCP.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEW JHEPruy Tella MpPHU COBEPIICHHH pabOThI: BBUIET NMPOOKU U3
OyTBUTKH TIOJ JACHCTBHEM C)KaTOrO BO3AyXa, HarpeBaHue 3(Qupa B JIATYHHOH TpyOKe MyTéM
TpeHUs (BUICOAEMOHCTPAITSA).

H3meHeHne BHYTpEHHEH sHepruu (TeMiepaTypsl) Tela Ipu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, TBUTATENSI BHYTPEHHETO CTOPAHUSsl, PEAKTUBHOTO JABUTATEs.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3mepenne yaenbHOU TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoovt

[TapooOpa3zoBanue u konaeHcanus. Micnapenue u kuneHue. AGCOIIOTHAS M OTHOCUTEIbHAS
BIIQXXHOCTHh BO31yXxa. HaceleHHslil map. YaenpHas TerioTa mapooOpa3oBaHus. 3aBUCUMOCTh
TEMIEPATYpPbl KUTIEHUS OT JAaBIICHUSI.

TBépnoe Teno. Kpucrannuyeckue u amopdHbie Tena. AHH30TPONHS CBOMCTB KPUCTAILIOB.
Kunkue kpucramisl. CoBpeMeHHBbIE MaTepuanbl. [lmaBrneHue u Kpucraumzanus. Y IeabHas
TeruioTa rasneHus. Cyonumanus.

YpaBHeHHEe TEIIOBOTO OanaHca.

TexHu4yeckne YCTpPOWCTBA W MPAKTHUYECKOE MPUMEHEHHE: TUTPOMETP M TICUXPOMETD,
KaJlOpUMETpP, TEXHOJOTHUU TOJIYUYEHUS COBPEMEHHBIX MaTepuajgoB, B TOM  YHCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBa HACHIIIEHHBIX MTAPOB.

Kumnenue IIpU MOHUKCHHOM JaBJICHUH.



CrniocoObl U3MepeHus BIKHOCTH.

Habumronenne HarpeBaHus U IJIABJIEHUS KPUCTAUNIMYECKOTO BELLIECTBA.
JleMOHCTpaLus KpUCTaJUIOB.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HBMepeHI/IC OTHOCHUTEIBHOM BIaKHOCTH BO3ayXa.

Pa3znea 4. diekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa

OnexTpuzauusi Ten. OIEKTpUueckuil 3apsa. JlBa Buaga 3IEKTPUYECKUX  3aps]lOB.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS JIEKTPUIECKOTO 3aps/a.

Bzaumopeiictue 3apsmoB.  3akon  Kymona. TodeuHbl  SieKTpUYECKUN — 3apsl.
Onektpuueckoe mone. Hampsok€HHOCTh snekTpuueckoro mousd. [IpuHImMND cyneprno3unuu

ANEKTPUYECKUX MOJIeH. JINHNKM HaNPsyKEHHOCTHU IEKTPUYECKOTO MMOJIS.

PaGora cun snexrpocrarnueckoro mois. llorenmuan. Pa3sHOCTh  MOTEHIMATOB.
[TpOBOAHMKY ¥ TUAIIEKTPUKU B AIEKTPOCTATUYECKOM MoJie. J(uaaeKTpuueckas mpoHUIIaeMOCTb.

OnektpoéMkocTs. KonaeHcaTtop. DIeKTpoEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrus
3apsKEHHOT0 KOHJEHCATOopa.

TexHU4YecKrne YCTpPOMCTBA M MPAKTHYECKOE MNPUMEHEHHE: HJIEKTPOCKOI, SJIEKTPOMETD,
AJIIEKTPOCTATUUECKAs 3aIlUTa, 3a3€MJICHUE AJIEKTPONPUOOPOB, KOHJIEHCATOP, KOMUPOBAIHHBIM
anmnapar, CTpyMHBIN IIPUHTED.

Llemoncmpayuu

YCTpolCTBO U IPUHLUIL JAEUCTBUS dJIEKTPOMETPA.

B3anmoneiicTBre Ha IEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[TpoBOIHUKY B ATIEKTPOCTATUYECKOM TIOJIE.

DJIEKTpOCTaTUYECKas 3aIUTa.

I[I/IE)J'ICKTpI/IKI/I B DJICKTPOCTATUYCCKOM IIOJIC.

3aBHCHMOCTD BHCKTpOéMKOCTI/I INIOCKOI'0  KOHZACHCATOpa OT IUIomaavd  IJIaCTUH,
pacCTodHNA MEKAY HUMHU U ,ZII/ISJ'IeKTpI/IquKOI\/II IMPOHUIIACMOCTH.

OHeprus 3apsKEHHOT0 KOHAEHCATOPA.



Yuenuueckuii sxcnepumenm, nabopamophule pabomoi
N3mepenue 31eKTpOEMKOCTH KOHJIEHCATOpa.
Tema 2. Ilocmosannwiit 3nekmpuyeckuit mok. Toku é pa3nuunvix cpeoax

DJIEKTPUYECKUI TOK. YCIIOBUSI CYIIECTBOBAHUS 3JIEKTPUUECKOTO TOKA. MICTOUHMKHU TOKa.
Cuna toka. [TocTosHHBIN TOK.

Hanpsokenue. 3akon Oma 1151 ydacTka LIETH.

3H€KTpI/I‘IeCKOe COITPOTUBJICHHC. YaenpHOE COIIPOTUBJICHHUC BCIICCTBA.
HOCJ’IG,I[OB&TGJ'IBHOC, napaajiCJIbHOC, CMCIIAHHOC COCAMHCHUE IIPOBOJHHUKOB.

Pa6oTta QJICKTPHUYCCKOI'O TOKaA. 3aKoH I[)KOYHH—HGHH&. MoIIHOCTh QJICKTPHUYCCKOI'0 TOKaA.

DIEKTPOABUKYIIAsA CUJIa U BHYTPEHHEE COMPOTUBICHUE UCTOYHUKA TOKA. 3akoH Oma 1ist
MOJIHOM (3aMKHYTOM) AniekTpudeckoil nenu. KopoTkoe 3amMblkaHue.

DJIEKTPOHHAs MPOBOAUMOCTD TBEPBIX METAILIOB. 3aBUCUMOCTh COITPOTUBIICHUSI METAJIIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DneKkTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBomuuku. CoOCTBeHHass M IHpPUMECHas IPOBOJUMOCTH IOJYHPOBOJAHUKOB.
CgoiictBa p—N-nepexoxaa. [1oxynpoBoJHUKOBEIE TPHOOPHI.

ONEeKTpUYecCKUi TOK B pacTBOpax M paciulaBaxX AJIEKTPOJIUTOB. DJIEKTPOIUTHYECKAS
JUccoanus. DIEKTPOIIN3.

DNEeKTpUUYECKUil TOK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSITENIbHBINA pa3psia. MonHus.
IIna3ma.

TexHu4eckue ycTpoiCTBa U MPAKTUUECKOE IPUMEHEHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
WCTOYHHKU TOKa, »JJEKTPOHArpeBaTelIbHbIE MPUOOPHI, OSIEKTPOOCBETUTEIBHBIE TPHOOPHI,
TEPMOMETP  CONPOTUBIEHUS, BAaKyyMHBIH  JOHOA, TEPMUCTOPBI U  (HOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTHOJI, TAIbBAaHUKA.

Jlemoncmpayuu

I/ISMepeHI/Ie CHUJIBI TOKA W HAIIPSIKCHU.

3aBHCHMOCTD CONIPOTUBJICHUA NWIMHAPHUYCCKUX I[IPOBOAHUKOB OT [JIMHBI, IUJIOINAAU
IMOMNEPECUYHOTO CCUCHUA U MaTCpUaa.

CwMmenranHoe COCIMHCHHUEC ITPOBOJHUKOB.

[IpsiMoe u3MepeHue 3IIeKTPOABMXKYILEH cuibl. KOpoTkoe 3aMblkaHHE TrajabBaHHYECKOTO
AJIEMEHTA U OLIEHKAa BHYTPEHHETO COITPOTHUBIICHMUS.

3aBHCHMOCTD COIMPOTUBJICHUA METAJIJIOB OT TEMIICPATYPHI.



ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBo# paspsg v IPOBOAMMOCTb BO3AYyXa.
OaHOCTOPOHHSIS POBOIMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul
W3y4eHne CMEIIaHHOTO COEMHEHUS] PE3UCTOPOB.

W3mepenne  3IEKTpOABMKYIIEH CHUJIbl HUCTOYHMKA TOKA W €r0  BHYTPEHHErO
COIIPOTHUBJICHHUSL.

Hab6nonenue anexrpoinusa.
MexnpeaMeTHbie CBSI3H

N3yuenune kypca ¢uszuku 06a3oBoro ypoBHs B 10 Kiacce OCYyLIECTBISETCS C y4€TOM
COJIEp/KaTEeNIbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMM MaTeMaTuKH, OHOJIOTUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle nouwsamusi, CBS3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
ABIICHUE, Hay4YHbIH (hakT, rumore3a, (Qu3MUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOJCIIMPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelieHHEe CHCTEMBl YpaBHEHMH, JuHeWHas (QyHKIWs, mapabona,
runepooia, ux rpagKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT'€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M MX NPOEKLUUH Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

bBuonoeusn: mexannueckoe JBM)KEHUE B KHMBOM mpupoje, 1uddysus, ocMocC, TemI000MeH
JKUBBIX OpraHU3MOB (BHJIbI TEILJIONEPEIAayYH, TEMJIOBOE PABHOBECHE), SJIEKTPUUECKHUE SBJICHUS B
JKUBOU IIPUPOLE.

Xumus. AUCKPETHOC CTPOCHHUEC BCUICCTBA, CTPOCHHUEC ATOMOB U MOJICKYJI, MOJIb BCIICCTBA,
MOJISIpHAs Macca, TCIIJIOBBIC CBOMCTBA TBépI[BIX TCII, JKUIKOCTEH H ra3oB, JJICKTPHUYCCKUC
CBOMCTBaA MCTAJUIOB, DJICKTPOJIUTUYUCCKAA JUCCOoOUalnA, raJloBaHUKa.

l'eocpaghus: BAaXKHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE JBUXKEHUI € UCIOIb30BAHUEM MEXAHU3MOB, YUET TPEHUS B
TE€XHHUKE, TOJIIMIIHUKY, HCIIOJIIb30BAHUE 3aKOHA COXPAaHEHUS HMIyJbCa B TEXHHMKE (pakera,
BOJOMET M Jpyrue), JBUTATEeIb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOMJIBHUK, KOHJUIIMOHEP, TEXHOJIOIMH MOJy4YE€HUsI COBPEMEHHBIX MAaTepHalloB, B TOM YHUCIIE
HaHOMAaTEepHAJIOB, W  HAHOTEXHOJIOTWMH,  JJEKTpOCTaTHYeCKass  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNpUHTEp, dJIEKTpOHArpeBaTeibHble NPHOOPHI,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, TaTbBAHUKA.

11 KUIIACC



Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmMpoMaZHUMHAA UHOYKYUA

ITocTrosHable MaruuThl. B3amMmojeiicTBHE MNOCTOSHHBIX MAarHuTOB. MarHmTHOE IIOJIC.
Bekrop marauTHONM MHAYKIMU. [IpuHIMI Cylieprno3uuuy MarHUTHBIX ITOJICH. JIMHUKM MarHUTHOM
nHAyKuy. KapTrHa TMHUNA MAarHUTHOM MHIYKIMK TOJISI TOCTOSTHHBIX MarHUTOB.

MaruutHoe 1oje MpOBOJHMKA ¢ TOKOM. KapTWHa JNMHUIA WHIYKIIMM MAarHUTHOTO TOJIS
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBIEBOI'O MPOBOJAHHMKA, KATYIIKA C TOKOM.
OmnbiT OpcTena. BzaumoielicTBrue MPOBOJHUKOB C TOKOM.

Cuna Ammnepa, €€ MOIyJIb U HallpaBIlICHUE.

Cuia JIopeHua, eé MOAYJIb W HaIIpaBJICHHUC. I[BI/I)I(CHI/IC 3ap;1>1<eHH0171 qaCTUullbl B
OJHOPOIHOM MArnMTHOM II0JIC. PaboTta cuibel HopeHua.

SIBeHME ONEKTPOMAarHUTHOM MHAYKIMHM. IIOTOK BEKTOpa MAarHUTHOW WHAYKLHH.
DNeKTpOABMKYIIAs CUJIa MHAYKUIUHU. 3aKOH 3JIEKTPOMarHUTHOW MHAYKuuu Papajes.

BuxpeBoe anexTpuueckoe mose. DJIEKTPOJIBMKYIIAs CUIa MHIYKIUU B IPOBOJHMKE,
JBHKYILIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuio Jlenna.

NHayKTUBHOCTD. SIBICHHE CAMOUHIYKIIMH. DJIEKTPOIBMIKYINAS CHJIa CAMOUHIYKITUH.
DHeprusi MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue YCTPOﬁCTBa U HOPAKTHYICCKOC TPHUMCHCHUC. TIOCTOSAHHBLIC MAIrHHWTHI,
SJICKTPOMAIrHMThI, DJICKTPOABUTATCIIb, YCKOPUTCIIN 3JICMCHTAPHBIX YaCTUI[, MHAYKIITUOHHAA ICYb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHHUE AIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.
JIuHUY MHIYKIMY MarHUTHOTO TOJIS.
B3aumoneiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Ammepa.

HevictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBnenne 3H€KTpOM3FHPITHOI7] HHIAYKIUU.



ITpaBuio Jlenua.

3aBHCHMOCTD BHCKTpOI[BH)KYHIGfI CHJIbl MHAYKIIUK OT CKOPOCTU U3MCHCHHA MAIrHHUTHOI'O
IIOTOKa.

SIBieHure caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3y4yeHre MarHuTHOT'O TOJISl KaTYIIKH C TOKOM.

HccnenoBanue JeiCTBUS IOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccenenoBanue siBJICHUS YIEKTPOMArHUTHON UHAYKIUH.

Pa3pgean 5. Kojie0anus 1 BOJIHBI
Tema 1. Mexanuueckue u I1eKmpomMazcHuUmHvle KO1e0anus

KonebarenpHas cucrtema. CBoOomHble MexaHM4Yeckne KojeOaHMsA. [ apMoHHuYecKue
kosnebanus. Ilepuon, wactora, amrumryna u ¢asa kosnebanuil. IIpyKUHHBI MasTHUK.
MareMaTHuecKkuii MasTHUK. YpaBHEHHE TapMOHHMUYECKUX Koiebanuil. IlpeBpamienue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSX.

KonebarenpHbli KOHTYP. CBO6OI[HBI€ QJICKTPOMArouTHLIC KoleOaHus B nacaJlbHOM
K0JIe0aTEITEHOM KOHTYpC. Amnanorus MCXKAY MCXAHUYCCKUMHU W JJICKTPOMAarHUTHBIMU
KOJICOAHHMSIMHU. <D0pMyna Tomcona. 3akoH COXPAHCHHUA SHEPIrUU B HUACAIIBHOM KoJie0aTeIbHOM

KOHTYpE.

[IpencraBinenue o 3aryxarolux KojeOaHUsX. BbIHyX1eHHbIE MexaHHUYeCKHe KoyieOaHUs.
Pe3onanc. BeiHyX/1eHHBIE 3I€KTPOMarHUTHbIE KOJeOaHus.

[Tepemennblil Tok. CHHYycOMAANbHBIN NepeMEHHbIH TOK. MOIIHOCTh MEPEMEHHOIO TOKa.
AMIITUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIBI TOKA U HANPSKEHUS.

Tpancopmarop. IlpousBoacTBo, mepenaya W HOTPEOIEHUE DICKTPUUYECKON SHEPrum.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AeKkTposHepruu. KynbTypa wucnoiab3oBaHUsS

SJICKTPOSHEPTHHU B MMOBCEOHEBHOM KU3HU.

TexHudeckue YCTpOﬁCTBa U TPaKTUYICCKOC TPHUMCHCHUC!: BHCKTpI/I‘-ICCKI/Iﬁ 3BOHOK,
TCHCPATOp NEPEMCHHOTO TOKA, JIMHHUU 3JICKTPOIICpCaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KojaeOaTeNbHON cUCTeMbI (TIPYKHHHBINA MU MaTeMaTHYeCKHA
MasITHHK).

HabGnronenue 3aryxarmomnmx Kojie0aHui.

HccnenoBanrie CBONCTB BBIHYKICHHBIX KOJIeOaHUH.



Hab6nronenue pezonanca.
CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

OcmuiorpaMMsl — (3aBUCMMOCTH  CHJIBI  TOKAa M HANpsOKEHUST OT BPEMEHM) Ui
3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc IIpu MMOCJICAOBATCIbHOM COCAMHCHHU PE3UCTOpPA, KATYHIKW HHAYKTUBHOCTH U
KOHACHCaTOopa.

Monenb TUHUY 3IIEKTpOIIepe1adH.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue 3aBUCUMOCTH nepuoaa MajbIX KoJIEOAHUH I'Py3a Ha HUTHU OT AJIMHBI HUTH U
MacCChI I'py3a.

HccrnenoBanue TMepeMEHHOT0 TOKa B 1ENH U3 IOCIEI0BAaTeIbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 3.1eKmMpPOMAZHUNIHBIE OTIHbL

MexaHnuueckre BOJIHBIL, yCII0BUs pacnipocTpanenusd. [lepuon. CKopocTh pacnpocTpaHEHHs
U JuHa BoJHBL. [lomepeuHble W TMpOAONBHBIE BOJHBL MHTepdepeHuus u audpakuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS HM3JIYy4EHMsI DJIEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHTanus BekTopoB E, B, V B snextpomaruuTHOi BoiHe. CBOWCTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpaK€HHE, IpeJoOMJIeHHe, Moyspu3anus, audpakuus, uHTeppepeHuus. CKoOpocTb

SJICKTPOMArdMTHBIX BOJIH.

[IIkana 31eKTPOMArHUTHBIX BOJH. IIprMeHeHHe 3JIeKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

IIpuHIUIIBI paInOCBA3H U TeJeBUICHU. Pannonokanusi.

DIIeKTPOMarHUTHOE 3arps3HEHUE OKPYIKAIOIIEH CPEIbl.

TexHUYecKre YCTPOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: MY3bIKaJbHbIE WHCTPYMEHTHI,
YJIBTPa3ByKOBasi JUArHOCTMKA B TEXHUKE W MEIUIIMHE, pajap, PaAHONPHEMHHUK, TEIEBH30D,
anTeHHa, Tenedon, CBU-neyn.

Jlemoncmpayuu

OO0pa3oBaHue U pacpoOCTpaHEHHE TOMEPEUHBIX U MPOIOJIBHBIX BOJH.

KOHCGHIOH_ICCCH TCJIO KaK UCTOYHHK 3BYKaA.

HabGnronenue otpaxeHus 1 MpeIOMIICHUS MEXaHUIECKUX BOJIH.



Hab6nronenue nuatepdepeHnu U UG pakiini MeXaHUIeCKUX BOJIH.
3BYKOBOM pE30HAHC.

HaGmronenne cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYIOH W YacTOTOU
KOJIeOaHUiA.

HccnenoBanne CBOMCTB  DJIGKTPOMArHUTHBIX  BOJIH:  OTPaXEHHE, IPEJIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmMonuHeiiHOe pacpOCTpaHEHUE CBETA B OJJHOPOJHOM cpeje.
JIyud cBera. ToUeUHBIN UICTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. llocTpoeHue n300paxeHUl B IIOCKOM
3epKaie.

[Ipenomnenue cBera. 3akOHBI TPEIOMJICHUS CcBeTa. AOCONIOTHBIM  TOKa3aTelb
npeiomwieHusi. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHbIi yroj IMOJHOTO BHYTPEHHETO
OTpaXKEHU.

Hucnepcus csera. CioxxkHbli cocTaB O6enoro ceera. LBer.

CoOuparomue W pacceuBaromye ITUH3BL. ToHKasg smH3a. DOKYCHOE pacCTOSHHE U
ONTHYECKasl CHJIa TOHKOM JUH3BL. [locTpoeHne n3o0pakeHnii B COOMPAIOIINX U PaCCEUBAIOIINX
nuH3ax. GopMyna TOHKOH JIMH3BL. Y BEIMYCHHE, JaBaeMOe JINH30M.

[Tpenensl IPUMEHUMOCTH F€OMETPHUUECKON ONTUKH.

BonnoBas ontuka. HHrepdepenuus cBera. KorepeHTHble HMCTOYHUKH. Y CIOBHSA
HaOJII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTUHE OT ABYX CHH(]A3HBIX

KOTCPCHTHBIX UCTOYHUKOB.

Hudpakuus cBera. JudpaxknuonHas pemérka. YciaoBue HaONIOJCHHMS TJIaBHBIX
MaKCUMYMOB IIPH MaIEHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PAKIIMOHHYIO PELIETKY.

[Tonsspu3zanus ceera.

TexHuueckue yCTpoicTBa W MPAaKTUYECKOE NPUMEHEHHE: OYKHM, Jyna, (oToamnmapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsI ONTHKA, AU(PpaKIMOHHAS
pelmeéTKa, noasIpons.

Jlemoncmpayuu

[IpssmonuHetHOE pacrpoCTpaHeHHe, OTPAXKEHHWE M MperoMieHue cpera. OnrTuyueckue
pUOOPBHI.

ITonmHoe BHyTpeHHEE OTpaxkeHUe. MoJieb CBETOBOAA.

HccnenoBanue CBOWCTB M300paKEeHUH B JIMH3AX.



Mogenu MUKpOCKOIIa, TeIeCKomna.

Habmonenue narepdepeHnm crera.

HaGmonenue nudpakiuu cBera.

HabGnronenue qucnepcuu certa.

[Tomryuenue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Toryuenue criekTpa ¢ MOMOIIBIO TU(DPAKINOHHON PEIIETKH.
Habmroienue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul
W3mepenue nokasaresns IpeJoMIIeHUs CTEKIIA.
HccnenoBanue cBONCTB U300paKeHU B JTMH3aX.

Habnronenue aucnepcun cBera.

Pa3znen 6. OcHOBBI crienMaJIbHOM TEOPHUH OTHOCHUTEIBLHOCTH

I'panuubl NMPUMEHMMOCTH KIIACCMYECKOW MeXaHUKHU. llocTynmarel cnenuanbHOW TEOpUu
OTHOCUTEIIBHOCTH: HMHBAapUAHTHOCTb MOJIYJISI CKOPOCTM CBETa B BaKyyme, IPUHLHII
OTHOCHUTEJIFHOCTHA DWHIIITEHHA.

OTHOCUTENHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpaIlleHUe JJIUHBI.

OHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs13b MacChI C 3Hepl"PIeI>i " UMITYJIbCOM peHHTHBHCTCKOﬁ YaCTHUIIBI. 3Heprm{ ITOKO4.

Pa3nen 7. KBantoBas pusuka
Tema 1. dnemenmuol K6aHmMOEOU ONMUKU

®ortonsl. Gopmyna [Inanka cBsizu >HEpru POTOHA C €r0 YACTOTOM. DHEPTUS U UMITYJIbC
¢doroHa.

OtkpeiTie u  uccienoBanue (orordpdexra. Omnbitel  A. I'. CromeroBa. 3aKkoHBI
doroaddexra. YpaBuenue DitHmreitna s pororddexra. «KpacHas rpanuna» gorosddexra.

Hasnenue ceera. OnbitTel [1. H. JIeOenena.

XUMHYECKOE NeHICTBUE CBETA.



TexHUYECKHEe YCTPOHMCTBA W NPAKTHYECKOES MPUMEHEHHUE: (OTOIIEMEHT, (POTOMATUHK,
COJIHEUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmnbiThl Pe3epdopaa nmo paccesHuto o -yactuil. IlnanerapHas
mojenb atoMa. Iloctymarel bopa. U3nyuenne u nornomenue GOTOHOB NpU MEPEXOe aToMa ¢

OJTHOTO YpPOBHS JHEpPruu Ha Apyrod. Buasl crektpoB. CHeKTp YpoBHEH »HEpPruu aroma
BOJIOpOJIA.

BousinoBeie cBolicTBa yactuul. Bosnbl ne bpoisa. KopnyckyiisipHO-BOJIHOBOM Ayau3M.
CHoOHTaHHOE U BBIHYKJIEHHOE U3JTyYeHHE.

TexHuyeckue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: CIIEKTPAIbHBIA aHaIu3
(CTIeKTpOCKOIT), JIa3ep, KBAHTOBBIH KOMIIBIOTED.

Jlemoncmpayuu

Mogens omnbiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJTHBI J1a3epa.

Habmtoienue nuHedvaTbiX CleKTPOB U3IIYUEHUS.
Jlazep.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi
Hab6nronenue nuHEHYaToro crekrpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTHI,  JIOKA3bIBAIOLIME  CJIOKHOCTh CTpOEHHUs  sijpa. OTkpbITHE
paanoaktTuBHOCTH. OnbITH Pesepdopaa mo onpeneneHno coctaBa paanoaKTUBHOTO U3TyUEHUS.
CaoiicTBa anbda-, 6era-, raMma-u3TydeHus. BnusHue paguoakTHBHOCTH HA KUBbIE OpPTraHU3MBI.

OTxkpbITHE IPOTOHA U HeTpoHa. HykionHas monens siapa [eitzendepra—Banenko. 3apsia
anpa. MaccoBoe uucino sigpa. M3oTomnst.

Anbda-pacniag. DIeKTPOHHBIM M MO3UTPOHHBIM OeTa-pacnaa. ['amMma-uznydyeHue. 3aKOH
PaIMOaKTHBHOTO PacIaja.



DHeprus CBSI31 HYKJIOHOB B sizipe. SnepHsbie cuibl. [{edekT macchr sapa.
SInepusle peakuuu. [lenenue u CUHTES SI€Ep.

SAnepusiii  peaktop. Tepmosimepubiii cunte3. IlpoOrembl M TEpPCHEKTHBHI  SACPHOM
JHEPreTUKU. DKOJIOIMYECKUE aCIIEKThI IACPHON SJHEPTETUKH.

OnemeHTapHble YacTULBI. OTKPBITHE TO3UTPOHA.
MeTto1b1 HaONIOAEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.
OynnaMeHTaIbHbIE B3auMoAecTBUs. EquHCTBO (hru3nyeckoil KapTHHBI MHpa.

TexHu4eckue ycTpoicTBa M MpaKTUYECKOe NPUMEHEHHE: JA03UMETp, Kamepa Buibcona,
AJIEPHBIN peakTop, aTOMHasi boMOa.

Jlemoncmpayuu
CuéTynK MOHM3UPYIOIIUX YACTHUII.
Yuenuueckuii sxcnepumenm, 1abopamopvie pabomol

HccnenoBanue TpekoB vacTuil (1o roToBeIM oTorpadusim).

Pa3nen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3MKH

Otanbl  pa3BUTHUS  acTpoHOMHUM. [IpukinagHoe W MHUPOBO33pEHYECKOE 3HAYEHHUE
aACTPOHOMHUH.

Bup 3Bé3anoro neba. Co3Besus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKEHHUE.

CounHeuHas cucrema.

Connue. ConHeuyHass akTUBHOCTb. Mcrounuk sHeprum ConHua u 3BE3A. 3BE3MABI, HX
OCHOBHBIC XapaKTepUCTUKH. JlMarpamMma «CHEKTpaJbHBIH KJIAacC — CBETUMOCTbY». 3BE3[bI
TJIABHOW TIOCIIEJIOBATEIIEHOCTH. 3aBHCHMOCTh «Macca — CBETHMOCTB» JUIS 3BE3] TIIaBHOM
nocjenoBaTeNnbHOCTU. BHyTpeHHee cTpoeHue 3BE3a. CoBpeMeHHbIE NPEACTAaBICHUA O

MPOUCXO0XKACHUU 1 3BOOIMU CoJIHIIA U 3BE3/1. DTabl )KU3HU 3BE3].

Mnineunsiit [Iyte — Hama ["anmaktuka. [Tonoxenue n nuxenne Connua B ["anmaktuke. Turbl
rajakTuk. PaguoramakTuku u kBazapbl. YEpHBIE ABIPHI B SAPAX TalaKkTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa06ma. Paz6eranuwe ramaktuk. Teopus
bonbmoro B3peiBa. PennkroBoe usinydeHue.

MacmtabHas cTpykrypa Beenennoil. MetaranakTuka.
Hepeménnsie npodiaeMbl aCTpOHOMUHU.

Yuenuuecrkue nabniooenus



Habmioienust HeBOOPYKEHHBIM TIJ1a30M C HCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPUIOKEHHM
JUTSL OTIPEJIeNICHUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3US
CeBepHOro nonymapus 1 sipkue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, muiianer, Maeunoro IlyTu.
O0o0maroniee NOBTOpPeHUE

Ponp ¢Qu3mku u acTpOHOMUM B 3KOHOMHYECKOH, TEXHOJOTUYECKOW, COIUATBHOW U
THYECKOH cdepax OeATETbHOCTH 4YeNoBEeKa, poJib M MecTO (U3MKM M acCTPOHOMHH B
COBPEMEHHOM HayyHOW KapTHMHE MHUpPA, pOJib (QU3MUECKOW Teopur B (HOPMHPOBAHUU
npecTaBiIeHu 0 (PU3NUYECKON KapTHHE MUPA, MECTO (PM3UYECKOM KapTHHBI MHUpa B 00LIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX IIPEJICTABICHUI O IPUpOJIE.

MexnpeaMeTHbie CBSI3H

N3yuenne kypca ¢uszuku 06a3oBoro ypoBHs B 11 Kkilacce ocymliecTBisieTcss ¢ y4€ToM
COJIEp)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MAaTeMaTUKH, OHOJIOTMH, XUMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nouwsamusi, CBS3aHHbIE C W3YYCHHEM METOJIOB HAay4YHOTO TMO3HAHMUS:
ABIICHUE, HAy4YHBIH (hakT, rumore3a, (Qu3MUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOJCIIMPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: peuieHHe CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKHE (DYHKIMU: CHUHYC,
KOCUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPHYECKOE TOXKIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
NPU3HAKYU TOJ00MS TPEYTOJIbHUKOB, ONpEIeeHNE IO IU MIIOCKUX GUryp U 00bEMa Ted.

buonoeusn: snexkTpuueckue sBICHHUS B JKUBOM HpUpoje, KoyiebaTenbHble ABMKEHHS B
JKUBOW TPUPOJE, ONTHUYECKHUE SIBJICHUS B JKUBOM INPUPOJE, NEHUCTBHE DPAJHMALMM Ha JKUBBIC
OpraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KpHCTAIJIMUECKash CTPYKTypa TBEPIBIX Ted,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKU, CIIEKTPaIbHBIN aHAIN3.

l'eocpaghus: MarHUTHBIE TONIOCA 3€MIIM, 3aJIe)KM MarHUTHBIX PYyH, POTOCHEMKA 3eMHOU
MOBEPXHOCTH, MPECKa3aHNE 3eMIIETPSCEHUM.

Texnonoeus: NAHUYU IEKTPOIEpeay, TEHEPATOp MEPEMEHHOI0 TOKa, 3JIEKTPOABUraTelb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TeJNEeBU30p, aHTeHHa, TenedoH, CBU-meus,
MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHast OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mpeamera «@Pu3nka» Ha ypOBHE CpeIHEro oOIIero oOpa3oBaHMS
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHXKCHHE  CICIYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MIPEIMETHBIX 00pa30BaTENbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE PE3yNbTaThl OCBOEHHs ydeOHoro npenmera «@Du3Mkay JOJDKHBI OTpa)kaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOUINXCs PYKOBOJICTBOBATHCS COPMHUPOBAHHON BHYTPEHHEH
NO3ULUEN JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHEHTAlMil, IO3UTHBHBIX BHYTPEHHHUX
yOexaeHU, COOTBETCTBYIOUIMX TPAJAULMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIiecTBa,
paclIupeHre KU3HEHHOTO OIbITA U ONbITA AEATEIBHOCTH B IIPOLIECCE PEAIM3allMM OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaIaHCKOro BOCIUTAHUS:

C()OPMUPOBAHHOCTh TPAKIAHCKOW IMO3MIHUKA OOYdYalOMmIErocss KaK AaKTUBHOTO W
OTBETCTBEHHOTO WIEHA POCCUIICKOTO 00IIECTBa,;

NPUHITHE TPATUIIMOHHBIX OOIEYETIOBEUSCKUX TYMAaHUCTHYCCKHX M JIEMOKPATHUECKUX
IIEHHOCTEM;

TOTOBHOCTbL BE€CTHU COBMCECTHYIO HNCATCIIBHOCTHL B HMHTEPECAX TPaKAAHCKOI'O 06H_ICCTBa,
Y4aCTBOBATh B CAMOYIIPABJIICHUU B O6p83OBaTeJIBHOI>'I OpraHHu3alnu,

YMEHUE B3aMMOJEHUCTBOBATh C COLMAJIBHBIMA HHCTUTYTAMH B COOTBETCTBHUHM C WX
(GYHKIUSAMU 1 Ha3HAUEHUEM;

TOTOBHOCTh K T'YMaHUTapHOU U BOJIOHTEPCKOU JIEATEIbHOCTH;
2) NIAaTPHOTHYECKOT0 BOCTIUTAHUS
c(OpPMHPOBAHHOCTb POCCUHCKOM IpaX1TaHCKON UAEHTHYHOCTH, MaTPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJAM, AOCTH)KEHMSM POCCHICKUX
yU€HBIX B 007acTU (PU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIATAHMA:
c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OICHUBATh CUTYallUIO U IMMPUHUMATHL OCO3HAHHBLIC PCIICHHA, OPUCHTUPYACH
Ha MOPAJIbHO-HPAaBCTBEHHBIC HOPMBI U ICHHOCTH, B TOM YHCJIC B JCATCIbHOCTHU y‘-IéHOFO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUMBOIO OYAyLIEero;



4)3¢TeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIFOUYAs 3CTETUKY HAYYHOTO TBOPYECTBA, MIPHUCYIIETO
(bu3HIECKOI HayKe;

5) Tpy10BOro BOCIIMTAHUS:
UHTEpEC K pasIMyHbIM cepaM TNpOPEeCcCHOHAIBHON JEATENbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (HM3MKOM M TEXHUKOW, yYMEHHE COBEpINaTh OCO3HAHHBIM BBHIOOp Oymymiei

npodeccuu U pean30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHHIO U camooOpa3oBaHUIO B oOnacTu (PU3MKK Ha
NPOTSKEHUH BCCH KHU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHUS S

C(i)OpMI/IpOBaHHOCTb JKOJIOTHYECKON KYJbTYpPbI, OCO3HAHUC r100aJbHOTO XapakTepa
OKOJOIHYCCKHX HpO6J'ICM;

IUIAaHUPOBaHUE M OCYILIECTBIIEHHE ACHCTBUI B OKpyXarolledl cpelae Ha OCHOBE 3HAHUS
L[eJIeN YCTOMYMBOTO PA3BUTHS YEJIOBEYECTBA;

pacimpCHue OIblTa JACATCIbHOCTH 3KOJIOTMYECKOMI HaIlpaBJICHHOCTH Ha OCHOBC
WMEIOIIMXCS 3HAHUM T10 (1)I/ISI/IK6;

7) HEHHOCTH HAYYHOT'0 MO3HAHHUS:

C(OPMHUPOBAHHOCTE  MHUPOBO33PEHHs, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3NYECKON HAYKH;

OCO3HAaHUEC IICHHOCTHU Hay‘{HOﬁ ACATCIIBHOCTH, TOTOBHOCTL B IMPOLECCE U3YUCHUA q)I/I3I/IKI/I
OCYIICCTBIIATE MPOCKTHYIO U UCCIICIOBATCIIbCKYIO ACATCIIBHOCTE MHAWBUAYAJIBHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTebHBbIE YHHBePcAIbHbIE YUeOHbIe 1eCTBUS
Ba3oBble JJoruueckue aeiicTBUA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTyaJU3UpoBaTh MpobiIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OonpeacIATh HEIN ACATCIBHOCTH, 3aJaBaTh MapaMETPbl U KPUTCPUNU UX JOCTHIKCHU A,
BBIABJIATE 3aKOHOMEPHOCTH U ITPOTHBOPECUYHNA B paCCMATPHBACMBIX (I)I/I3I/I‘-IeCKI/IX SABJICHUSAX

pa3pabaThIBaTh MJIAH PEIIeHUs MPOOIEMBI C YIETOM aHaIM3a UMEIOIIUXCS MaTePHATbHBIX
U HeMaTepUaIbHBIX PECYPCOB;



BHOCHUTh KOPPEKTHBBI B JEATEIBHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJbTATOB IICIISIM,
OIICHUBATh PUCKH IMOCIICICTBHUI JIESITCIBHOCTH;

KOOPJMHHUPOBATh M BBINOJHATH pabOTy B YCJIOBHSIX pEAlbHOrO, BUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

Pa3BHUBATh KPCATHUBHOC MBIINIJICHUEC IIPHU PCIICHHUHU JKU3HCHHBIX HpOGJIeM.
basoBbie HCCICA0BaATCIbCKHUC HeﬁCTBHﬂ:

BJIQJICTh HAyYHOW TEPMHUHOJIOTUCH, KIIFOYEBBIMU TOHATHSAMHU W METOJAMHU (PU3HYCCKOM
HayKH;

BJIQJICTh HaBBIKAMHU Y4eOHO-HCCIIEIOBATENILCKON M MPOEKTHOH JEATEeIhHOCTH B OOJACTH
(Gu3uKH, CIOCOOHOCTBHIO U TOTOBHOCTHIO K CAMOCTOSITEIILHOMY TIOMCKY METOJ/IOB PEIICHHS 3a/1a4
(U3HYECKOTO COACPKAHUS, IPUMEHEHHIO Pa3IMIHBIX METOJ/IOB TTO3HAHHSI,

BJIQJICTh BUJIAMH JICATCIHHOCTH II0 IOJIYYCHHIO HOBOTO 3HAHHS, €ro HHTEPIpPETallnH,
npeoOpa3oBaHNI0 M TPUMEHEHUIO B PA3IMYHBIX YYCOHBIX CHUTYallMsSX, B TOM YHCIE IPH
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBIISITh  TIPUYMHHO-CJICJICTBEHHBIC CBSI3M W aKTYaJIM3MPOBATh 3ajady, BBIIBUTATh
TUIoTe3y €€ pelIeHHs, HAaXOIUTh AapTryMEHTHI IS JO0Ka3aTelIbCTBA CBOUX YTBEPXKICHHIA,

3aJlaBaThb 11apaMETPhbl U KPUTCPUU PCIICHUA,

AHAJIM3UPOBATD IMMOJIYUYCHHBIC B XOAC PCHICHUA 3a/]a4d PE3YJIbTAThl, KDUTUYCCKHU OLICHUBATDH
X JOCTOBCPHOCTD, IIPOrHO3UPOBATHE USMCHCHUC B HOBLIX YCJIOBUAX,

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a/1a4K B 00pa30BaTeIbHON 1€ATEIbHOCTH, B TOM
YUCJIe MPU U3yYeHUN HU3UKH,

JaBaTh OUCHKY HOBBIM CUTYyallUAM, OICHHUBATH HpI/IO6p€TéHHI>H\/JI OIIBIT,

YMETb INIEPCHOCUTH 3HAHUA 10 (1)I/ISI/IK€ B IPAaKTUYCCKYIO 00J1aCTh KHU3HEACATCIBHOCTH,

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTh OPUTMHAIbHBIEC TOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a]1a4UH, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.
Padora ¢ undpopmanmeii:

BJIAACTh HABLIKAMU ITIOJTYUCHUS I/IH(bOpMaHI/II/I (1)1/131/1'—1601(01"0 COJCpKaHUA N3 UCTOYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYHIECTBIATh IOHWCK, aHaJlIM3, CHUCTEMATH3alUI0 U
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMUHBIX BUAOB U (HOPM IPE/ICTABICHHUS;

OILICHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

HCIIOJIB30BaTh CPEACTBA I/IH(i)OpMaHI/IOHHI)IX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHHA B
PECIICHUN KOTHUTHUBHBIX, KOMMYHHKATHBHBIX H OPraHM3allMOHHBIX 3aJda4d C CO6J'IIO}IGHI/IGM



TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PecypcocOepekeH s, TPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON 0€30TIaCHOCTH;

CcOo3aaBaTb TCKCThI (bI/ISI/I‘leCKOFO COACPIKAaHUA B Pa3IMYHBIX (bOpMaTaX C y‘IéTOM

Ha3HaueHUs WHPOPMALMKU W LEJNEeBOM ayIuTOpuUH, BBIOMpas ONTUMAIBHYIO (GOpMYy
IPE/ICTaBICHUS U BU3YaTH3ALIH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:
OCYIIECTBIISATH OOIICHHE HA ypOoKaX (DU3UKU U BO BHEYPOUHOH JEATEILHOCTH;
pacrio3HaBaTh NPEANOCHUIKH KOH(IMKTHBIX CUTYallui U CMATYATh KOH(MIMKTHI;

pa3BEPHYTO W JIOTUYHO H3j1araTh CBOIO TOYKY 3PEHHUS C HCIIOJH30BAHHUEM SI3BIKOBBIX
CPEJCTB;

IMOHUMAThb U UCIIOJIB30BaTh NPCUMYILICCTBA KOMaHI[HOI\/JI u HHZIHBHIIyaHLHOﬁ pa6OTI)I;

BbIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX AEUCTBUM C yuy€TOM OOIIMX HHTEPECOB U
BO3MOYKHOCTEH Ka)KOI'0 4JI€HA KOJUIEKTUBA;

[NpUHHUMAaTb LOCJIN COBMECTHOM ACATCIIbHOCTH, OPraHHU30BbIBATH W KOOPAWMHHPOBATDH
JEUCTBUS MO €€ JOCTHIXKEHHMIO: COCTaBJIATH IIJIaH ﬂeﬁCTBHﬁ, pacapeaciiitb pojn € y‘léTOM

MHEHHI yJaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOH paboTHI;

OLICHMBATh KaYeCTBO CBOETO BKJIa/Ja M KaXKJI0OTO YYacCTHHKA KOMaHbl B OOIIMH pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

rpeayaraTb HOBBIE ITPOEKTHI, OLEHHUBATh WJIEU C IO3ULHUHM HOBU3HBI, OPUIMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHIICCTBIATE IMO3UTUBHOC CTPATCTHYCCKOC TIOBCACHUC B PA3JIMUYHBIX CUTyalHAX,
MMPOSBJIATE TBOPUYECTBO U B006pa)K€HI/Ie, OLITH WHUIIMATHBHBIM.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBHUS
Camoopranusauus:

CaMOCTOSITENIFHO OCYIIECTBIIATh IMO3HABATEIbHYIO JEATEIBHOCTh B 007acTH (U3UKU U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33/1a4U;

CaMOCTOSTENIBHO COCTABJIATh IUIAH PENICHUS PACUETHBIX M KA4yeCTBEHHBIX 33J]1a4, IUIAH
BBITIOJIHEHUS] MPAKTUYECKOH paboThl ¢ Yy4ETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHI;

JaBaTh OUCHKY HOBBIM CUTYyAIlUAM;

pacmupAaATh paMKH y‘-IC6HOl"0 npeaMeTa Ha OCHOBC JIMYHBIX HpeHHOqTeHHﬁ;



JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (OPMHUPOBAHHIO U MPOSBICHUIO HPYIULUM B 00gacTu  (DU3HKH,
MOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTEeIbHBIN U KyJIbTYpPHBIH YPOBEHb.

CaMOKOHTPOJIL, 3MOLIUOHAJIBHBIA HHTEJLJIEKT:

JaBaTb OLCHKY HOBBIM CHUTYyallMsM, BHOCHUTH KOPPEKTHBBI B JACATCIBbHOCTH, OLICHUBATH
COOTBCTCTBUC PCIYJILTATOB LECIISAM;

BJIQJICTh HABBIKAMU TO3HABATEIHLHOU PEQIICKCHH KaK OCO3HAHUSI COBEPIIAEMBIX JICHCTBHIA
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIS OLIEHKU CUTYalluu, BBIOOpA BEPHOTO PELICHHUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAJIN3€E PE3YJIbTATOB AEATEIbHOCTH;

IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTATKU U JOCTOMHCTBA,

MIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX [PU aHAIU3€ PE3YJIBTATOB JIEATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mpornecce q0CTHKEHUS JIMYHOCTHBIX PE3Y/IbTaTOB OCBOEHUS MPOrpaMMbl IO (pU3MKe JIs
YPOBHSI CpeAHEro obuiero oOpa3oBaHusi y oOydarOIIMXCsl COBEPILIEHCTBYETCS 3MOLIMOHAIBHBIN

WHTEJUICKT, MPEe/Ioiaraimuii copMupoBaHHOCTD:

CaMOCO3HaHH1A, BKIIOYAarOOICro CIIOCOOHOCTh IIOHHUMATh CBOE OSMOIIMOHAJIBHOC COCTOSHUC,
BUJCTH HAIIPABJICHUA PA3BUTHUA COOCTBEHHOM SMOLMOHAIBHOM C(I)epbl, OBITh YBCPCHHBIM B 0666;

CaMOpPEeTyJIMpOBaHuI, BKJIHOYAaroIIicro CaMOKOHTPOIJIb, YMCHUC IIpUHHUMATDb
OTBETCTBEHHOCTHb 3a CBOE IIOBCJICHHUC, CIIOCOOHOCTE anarnTupoBaTbCad K OSMOIMOHAJIBHBIM
HN3MCHCHUAM U IIPOABJIATH FH6KOCTL, OBITh OTKPBITHIM HOBOMY;

BHYTpCHHeﬁ MOTHBAIIUH, BKITIOYAIOIIEH CTPEMIJICHHUEC K JOCTHXKCHHUIO MLCIIN U YCIICXY,
ONTUMU3M, MHUIITUATHUBHOCTb, YMCHUC JIENCTBOBATh UCXOS U3 CBOUX BOSMO)I(HOCTCf/'I;

OMIIaTHU, BKJHOLIaIOIJ_[eﬁ CIIOCOOHOCTH MOHHUMATH SMONHUOHAJIIBHOC COCTOAHUC [pPYTuX,
YUYUTBIBATE €TI0 ITPHU OCYIICCTBJICHUHA O6H.[6HI/I$I, CITOCOOHOCTB K COYYBCTBHIO U COMCPCIKNBAHUTO,

COMaJIbHBIX HABBIKOB, BKJIIFOYAKOIINUX CIIOCOOHOCTH BBICTpanBAaTb OTHOIICHUA C APYTUMHU
JIOIbMH, 38.60TI/ITBC51, MPOABJIATH UHTCPCC U pa3pCllaTh KOH(i)J'II/IKTLI.



IMPEAMETHBIE PE3YJ/IBTATDBI

K xonny oOyuenus B 10 kiaacce npeamerHble pe3yabTaTbl Ha 0a30BOM YpPOBHE JOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHHU:

JIEMOHCTPUPOBATh Ha MPUMEPax pojb U MECTO (UMK B (POPMUPOBAHUH COBPEMEHHOM
Hay4YHOM KAapTUHBI MHUPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJOTHH, B IIPAKTUYECKOH
JESATEIIBHOCTH JIIOJEH;

VUUTHIBATh TPaHUIBl MPUMEHEHUS H3YUYEHHBIX (U3NYECKUX MOJIeJeil: MaTepuaibHas
TOYKa, MHEpLHMaIbHAsA CHUCTeMa OTCU€Ta, aOCOJMIOTHO TBEPIOE TEIO, MACAIBHBIA Tra3, MOJAEIU
CTPOCHHMSI Ta30B, KUJIKOCTEH W TBEPABIX TEJ, TOYCUHBIH DJICKTPUYCCKUHN 3aps NP pEHICHUU
du3nUecKux 3a1a4;

pacnio3HaBaTh (U3NYCCKUE SBJICHHUS (IIPOIECCHI) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYISIPHO-KMHETUYECKOM TEOpUU CTPOEHUS BEUIeCTBA M DIEKTPOJUHAMHKU:
paBHOMEPHOE W PABHOYCKOPEHHOE TIPSMOJIMHEHHOE IBM)KEHHE, CBOOOJHOE MaJCHUE TeT,
IBUKEHHE 10 OKPYXXHOCTH, WHEpLUs, B3auMmozeicTBue Ten, auddysus, OpoyHOBCKoe
JIBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJ, M3MEHEHHE 00bEMa Tell NMpHU HarpeBaHUU
(oxJ1aXx/1eHNUHN), TEIJIOBOE PAaBHOBECHUE, NCIIAPEHUE, KOHIEHCAUs, [JIaBJICHUE, KPUCTAIIIN3ALus,
KHUIIEHUE, BIAXKHOCTh BO3/1yXa, MOBBILIEHUE JABJICHUS ra3a MpU €ro HAarpeBaHUHU B 3aKPBITOM
cocyzie, CBA3b MEXKIYy IapamMeTpamMH COCTOSIHMSI ra3a B H30Ipoleccax, 3JIEKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPSAI0B;

OMMUCBIBATL MCXAHUYCCKOC ABUIKCHUC, HCIIOJIb3YA (I)I/I3I/I‘ICCKI/IC BCJIMYHHBI: KOOpAWHATA,
myTb, NCPEMCIUICHUEC, CKOPOCTh, YCKOPCHUC, MACCa TECJia, CUJId, UMITYJbC TCJId, KUHCTHYCCKAd
SHEpPTUs, TOTCHIUAJIbHAA OSHEPTHUA, MCXaHUYCCKasd pa60Ta, MCXAaHUYCCKasA MOIIHOCTBL; IIpH
OMMCAaHUKW TPABUJIBHO TPAKTOBATH (1)I/ISI/I‘ICCKI/II71 CMLBICJI HUCIOJB3YEMBIX BCIWYMUH, HX
0003HAaYCHHS U CAWHUIIBI, HAXOJUTb q)OpMyJ'IBI, CBA3BIBAOIINEC JAHHYIO (I)I/I3I/I‘-ICCKyIO BCJIIMYURHY
C ApYTUMHU BCINYHNHAMU,

OMMUCBIBATHL M3YYCHHBIC TCIIJIOBBIC CBOICTBA TEII M TECIUIOBEIC SABJICHUSA, HCIIOJIb3Yys
(1)1/1314%01(1/16 BCJIMYHHBI: JaBJICHUC Tas3a, TCEMIICPATypad, CPEAHAA KHUHCTUUYCCKAA OHCPIUs
Xa0THUYCCKOro ABHIXKCHHUA MOJICKYJ, CPECAHCKBaApAaTHU4YHAA CKOPOCTH MOJICKYJ, KOJUYCCTBO
TCIJIOTBHI, BHYTPCHHSSA SHCPIUs, pa60Ta rasa, KOB(b(i)I/II_II/ICHT IIOJIC3HOT'O HeﬁCTBHH TCIIJIOBOI'O
ABUTATCIIA; IIPU ONMMCAHWUU ITPAaBHUJIbHO TPAKTOBATH CbI/ISI/I'-IeCKI/Iﬁ CMBICJT UCITOJIB3YEMBIX BCJIUYHMH,
UX O00O03HAYCHUS U CIWHUIbI, HAXOIUTb (I)OpMy.l'ILI, CBA3BIBAIOIIUC JAHHYIO (1)I/IBI/I‘ICCI(YIO
BCJIIMYMHY C APYTUMH BECIIUYMNHAM,

OIMUCBIBATh HU3YYCHHBIC JJICKTPHUYCCKHUC CBOMCTBA BCIICCTBA U DJJICKTPUUYCCKUE SABJICHUA
(mpotiecchl), UCTONIB3YS (GU3NYECKUE BEIUYUHBL: AJIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOe MoJe,
HanpspKEHHOCTh  TOJIS, IOTEHLMAJ, Pa3HOCTh IIOTEHLMAJIOB; IIPU OIUCAaHUM IPaBUIBHO
TPAKTOBATH (1)14314%01(1/1171 CMBICJI HCIIOJB3YEMBIX BECJIWYHWH, HX o0o3HaueHust u CAWHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUUHAMU;



aHAIM3UPOBaATh (U3UYECKUE MPOLECChl U SBJICHUS, UCHOIb3YS (DU3MUECKHE 3aKOHBI U
MPUHIMIBL: 3aKOH BceMupHoro tarotenus, I, II m III 3akonbl HploTOHa, 3aKOH COXpaHEHUSA
MEXaHUYECKON DHEPIUM, 3aKOH COXPAHEHHUs MMITYJIbCA, IIPUHLIMII CYIIEPIIO3ULUN CUJI, IIPUHIUIT
paBHOIPaBUsl MHEPLHUATIBHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KMHETUYECKYIO TEOPHIO CTPOCHUS
BEILIECTBA, Ta30BbIE€ 3aKOHBI, CBSI3b CpPEJHEH KHUHETHYECKOW SHEPruM TEIUIOBOTO JABUKEHUS
MOJIEKYJI C aOCOJIOTHOM TemIepaTypoil, MEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KynoHa, MpW 3TOM pas3indarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BhIpaXEHUE U YCIOBUS (TPaHUIIbI, 00JIACTH) IPUMEHUMOCTH;

00BACHATL OCHOBHEBIE IIPUHIUIIBI HeﬁCTBHﬂ MalllvH, HpI/IGOpOB N TCXHUYCCKUX YCTpOﬁCTB;
pa3jindaTtb yCJIO0BUA UX 0€30I1aCHOr0 UCIIOIL30BaHUS B MMOBCEIHEBHOM KU3HU,

BBITIOJHATh JKCIEPUMEHTBI 0 HCCIEIOBAHUI0 (DU3UYECKHX SIBICHUH M IPOIECCOB C
UCIOJIb30BAaHUEM TMPSAMBIX U  KOCBEHHBIX HW3MEpeHuil, Mpu SToM (HOpMyIHpOBaTh
npobnemy/3agady M TUNOTE3y Y4EeOHOro OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBL;

OCYILECTBIIATh MNpSIMbIE M KOCBEHHbIE H3MEPEHUs (HU3MUECKUX BEIMYMH, IPU 3TOM
BbIOMpPATh ONTHUMAJbHBIM CIIOCOO H3MEPEHUs M HUCIOJIb30BATh HM3BECTHBIE METOAbl OLEHKHU
IIOTPELIHOCTEN H3MEPEHU;

HCCIICA0BATh 3aBUCUMOCTU MCIKAY (1)I/I3I/I‘-ICCKI/IMI/I BCJIIMYMHAMHU C UCITOJIb30BAHUCM ITPSAMBIX
HSMGPGHHﬁ, IIprU 3TOM KOHCTPYHUPOBATH YCTAHOBKY, q)HKCHpOBaTb PE3YIbTAThI HOHy‘lGHHOﬁ
3aBUCHUMOCTH (bPIBI/I‘ICCKI/IX BCJIMYHMH B BHJC T3.6JII/HI u Fpa(i)I/IKOB, J€J1aTb BBIBOJbI I10
pe3yiibTaTaM UCCICAOBAHUA;

coOuoiaTh MpaBwiia 0€30IaCHOTO Tpyla INpH INPOBEJCHUM HCCIEAOBAaHUM B pamkax
y4eOHOro dSKCIIEpUMEHTa, Y4eOHO-UCCIIEOBATENLCKOM M TMPOEKTHOW JESTeNbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOpaTOPHOr0 000PYAOBaHUS;

pemiatb pacu€THbIE 3aJa4d C SIBHO 3aJaHHOM (HU3MUECKOW MOJENbI0, HCHOJb3Ys
¢u3nyeckre 3aKOHbI M MPUHIUIIBI, HA OCHOBE aHaJM3a YCIOBHS 3a7auydl BHIOMpATh (PU3NYECKYIO
MOJieb, BBIACNATh (PU3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXOIUMBbIE IJs €€ peleHus,
HPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MYeCcKOi BEIMUHHBI,

pelniath KauyeCTBEHHbIE 33Jaud: BBICTPAWBATh JIOTUYECKH HEMPOTUBOPEUMBYIO IIEMIOUYKY
paccyXJIeHH ¢ OMOpoi Ha U3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKHUE SIBJICHNUS,

UCIOJIb30BaTh MpPHU pEIIeHWH Y4YeOHBIX 3a7ad COBPEMEHHbIE HMH(POpPMAIMOHHBIE
TEXHOJIOTUHM JUI TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIpPETALMM U IPEJCTaBICHUS y4yeOHOU u
HAyYHO-TIOMYJISIPHOM HMHQOpMAIMK, IOJIYYEHHONH W3 Ppa3IMYHbIX HCTOYHUKOB, KPUTHUYECKU
aHAJTM3UPOBATh MOJTy4aeMyto HH(POPMAIIUIO;

NPUBOIUTH MPUMEPHI BKIIA/Ja POCCUHUCKUX M 3apYOEKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, 00bSCHEHHE MPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS 1O (U3MKE B TIOBCEJAHEBHOW KHU3HHM JUIA
oOecrnieueHns 6€30MacHOCTH MpU 0OpallleHUuH ¢ MPUOOPaMU U TEXHUYECKUMHU YCTPOHCTBAMHU, JIIsS
COXpPaHEHHMs 3]I0POBbsI U COOIIOJICHHUS HOPM KOJIOTHYECKOTO MOBEICHUS B OKpYXKarolleil cpene;

pa6OTaTL B I'pynIi€ ¢ BBINIOJHCHUCM PA3JIMYHBIX COLIMAJIbBHBIX pOJ'ICfI, IJIaHUPOBATH pa60Ty
T'pyniibl, palUuOHAJIBbHO PpPacClnpeacisiTh 00SI3aHHOCTH | IJIaHUPOBATb  ACATCIILHOCTL B



HCCTAHAAPTHBIX CUTYyalUAX, aACKBATHO OLICHUBATH BKJIAJ KaXXAOTO M3 YYACTHUKOB I'PDYHIIBI B
pEIICHHE paccMaTpUBACMOi MPOOIIEMBI.

K xonuy oOyuenus B 11 kiacce npeaMeTHble pe3yiabTaTbl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHU:

JeMOHCTPUPOBATh Ha MPUMEPax pojb U MECTO (UMK B (POPMUPOBAHUH COBPEMEHHOM
Hay4YHOM KapTUHBI MHUPA, B PA3BUTUHM COBPEMEHHOM TEXHUKU M TEXHOJOTHH, B IIPAKTUYECKOH
NEeSITebHOCTH JII0/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YUUTBIBATE TI'paHUIbl MPHUMEHCHUSA H3YYCHHBIX (1)I/I3I/I‘ICCKI/IX MOI[CJ'ICﬁZ TOYCYHBIN
E)JICKTpI/I‘-IeCKI/Iﬁ 3apsan, Jyd CBCTa, TOYCYHBIM HCTOYHHUK CBC€Ta, dAcpHad MOJCJIb aroma,
HYKJIOHHast MOJI€JIb aTOMHOTO SJpa IIpU PCIICHUN (1)I/ISI/I‘ICCKI/IX 3ajJa4,

pacrio3HaBath (hU3MYECKHE SBJICHUS (TPOLECCh) M OOBSICHATh UX HAa OCHOBE 3aKOHOB
JIEKTPOJMHAMUKHA M KBAaHTOBOUM (DM3HMKH: AJICKTpUYECKas MPOBOIUMOCTh, TEIIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JCUCTBUS TOKA, B3aMMOJCHCTBHEC MArHUTOB, JJIEKTPOMArHUTHAs
WHAYKIHS, JCWCTBHE MAarHUTHOTO TIOJII Ha MPOBOAHWK C TOKOM U JBWXKYIIUICS 3aps,
AJIEKTPOMArHUTHBIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE PACIIPOCTPAHEHUE CBETa, OTPAKEHHE,
nperomiieHue, WHTephepeHnus, audpakiuus W MOJSPU3ANUAS CBETa, JTUCICPCHUs CBETa,
dotoanekrpuueckuii 3pdext (pororddexT), cBeToBOE NaBleHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJ0PO/JIa, €CTECTBEHHAsI U HICKYCCTBEHHAS PAIMOAKTUBHOCTD;

ONMCHIBATh M3yUEHHBIE CBOMCTBa BELECTBA (AJIEKTPUUECKHE, MArHUTHBIEC, ONTUYECKUE,
AIIEKTPUYECKYIO ITPOBOAMMOCTD PA3IUYHBIX CPEJ) U 3JIEKTPOMArHUTHbIE SIBJIEHUS (IIPOLIECCHI),
UCTONB3Yys (U3UYECKHUE BETUYMHBL: HJIEKTPUUYECKHM 3apsil, cuja TOKa, DSJIEKTpUYECKOoe
HaIpsDKEHUE, JIEKTPUYECKOE CONIPOTUBIICHHUE, PA3HOCTh ITIOTEHIIMAJIOB, JIEKTPOABUKYIIAS CHJIA,
paboTa TOKa, MHIYKIMS MarHUTHOro Mouisd, cwia Awmnepa, cuia JlopeHua, MHAYKTUBHOCTb
KaTYILIKH, SHEPTUsl 3JIEKTPUUYECKOIO0 M MarHUTHOTO IOJIEH, MEepUoJ] W yYacToTa KosieOaHuM B
KoJIeOaTeNbHOM KOHTYpE, 3apsi/l U CHja TOKa B MPOLECCe TAPMOHMYECKUX DJIEKTPOMArHUTHBIX
KosneOaHul, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CHUJla JIMH3bI, IPU OINUCAHWUU MPABUIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAUEHUS M EJUHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIMUNHY C APYTUMU BETUYUHAMU;

ONKCHIBATh M3YyYEHHBbIE KBAHTOBbIE SIBJIEHUS U TPOLECCHI, MCIONb3Yyd (DU3NUECKHe
BEJIMYMHBI: CKOPOCTb JJIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrUs U
UMIyJasC (OTOHA, MEpPHOJ TMoJypacmajna, SHEPIrHsl CBSI3M aTOMHBIX SJ€p, MpPU ONHUCAHUU
NPaBUIbHO TPAKTOBaTh (PU3UYECKUH CMBICI MCIIOJIB3YeMbIX BEJIUYMH, UX OOO3HAUeHUS U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLIUE JIAHHYIO (DU3MYECKYI0 BEIMUHHY C JPYTUMU
BEJIMYMHAMU, BBIYUCIISATH 3HaUEHUE (PU3UUECKON BEIUYHHBI;

aHATM3UPOBaTh (PU3MUECKUE TPOLECCHl M SIBICHUS, HUCHOJb3yd (DU3MUYECKHE 3aKOHBI U
OpUHLMIBL 3akoH OMa, 3aKOHBI IIOCIEAOBAaTENbHOIO W MAPAJIEIBHOIO  COECIUHEHUS
IIPOBOJHUKOB, 3akOH JIxoyms—JIeHnma, 3akOH DJIEKTPOMAarHUTHOM  MHIAYKLIWH, 3aKOH
IPSIMOJIMHEMHOTO pacIpOCTPAHEHUsI CBETA, 3aKOHBl OTPAKEHUS CBETA, 3aKOHBI IPEIOMIICHUS
cBeTa, ypaBHeHHe OMHmITeWHa s ¢GoTodddeKTa, 3aKOH COXpaHEHUS HHEPruH, 3aKOH
COXpPaHEHMsI MMIIYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUYECKOrO 3apsja, 3aKOH COXpaHEHUs
MaccoBOI0 4YMCJa, MOCTynarel bopa, 3akOH paguOakTUBHOIO pacnajaa, MpU 3TOM pa3indaTh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BBIPR)KEHUE W YCIIOBHs (TPaHUIIBL,
00acTi) IPUMEHUMOCTH;



OTIpeIeNIATh HANpaBJICHUE BEKTOpPAa HMHIYKIIMM MArHUTHOTO MOJI NMPOBOJHUKA C TOKOM,
cuiiel AMriepa u cuiibl Jlopenna;

CTPOHUTH U OIIUCBIBATDH I/I306pa)KeHI/I€, COo3a1aBacMoO€ IJIIOCKHUM 3€PKAJIOM, TOHKOM HHHSOﬁ;

BBINOJIHATh 3KCIIEPUMEHTBl 110 MCCIEIOBAHUIO (U3NYECKUX SIBICHHH W IPOLIECCOB C
UCTIOJIb30BAaHUEM TPSAMBIX W KOCBEHHBIX HW3MEPEHUH: 1mpu 3TOM  (OpPMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro HKCIEpUMEHTa, CcoOMpaTb YCTAaHOBKY M3
IPEI0KEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (POPMYITHPOBATH BHIBOBI;

OCYIIECTBIISITh TPSIMBIE M KOCBCHHBIE HM3MEPCHUS (U3MUECKUX BEIWYUH, IMPH ITOM
BEIOMpATh ONTUMAIBHBIA CIOCOO M3MEpPEHUS ¥ HWCIOJIb30BaTh HM3BECTHBIE METOIBI OIICHKU
MOTPEIIHOCTEN U3MEPEHUI;

UCCIIEI0BaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIMUYUH C MCIIOJIb30BAaHUEM IMPSIMbBIX U3MEPEHUN:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YJIbTAThl MOJYYEHHOH 3aBHCHUMOCTH
¢u3nyeckux BEIMYMH B BHUJE TaOMUIl W TpaduKoB, [AenaTh BBIBOABI 10 pe3yibTaTaM
UCCIIEI0BAHMS,;

coOnronarh mnpaBuia Oe€30MacHOro Tpyda IpH MNPOBEACHUM HCCIEIOBAaHUM B paMKax
yu4eOHOr0 9SKCIEPUMEHTa, Y4eOHO-UCCIENOBATENILCKOH M TMPOEKTHOW JESTeNbHOCTH C
MCII0JIb30BAaHUEM U3MEPUTEIBHBIX YCTPONUCTB U JIAOOpaTOPHOro 000PYAOBAHNUS;

pemaTh pacu€THBIE 3aJadyd C SBHO 3aJaHHOH (U3NYECKOH MOMIETbIO, HCIIOIB3YS
¢du3nveckre 3aKOHBI M PUHIUIBI, HA OCHOBE aHAJN3a YCIOBHS 33a4H BHIOUPATh (PU3HUECKYIO
MOJIeJIb, BBIACNATh (U3NYECKHE BEIUYMHBI M (POPMYJbl, HEOOXOAMMBIE ISl €€ pelIeHHMS,
IIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MTOJIyY€HHOT'0 3HAaUeHUS (PU3NUECKON BEIUUNHBI,

peiiaTb KA4YCCTBCHHBLIC 3aJa4dM: BBICTpaWBATh JIOTHYCCKU HCIIPOTHBOPCYHUBYIO LCIIOYKY
paCCY)KI[CHI/Iﬁ C OHOpOﬁ Ha U3YYCHHLIC 3aKOHbI, 3dKOHOMEPHOCTU U (1)I/I3I/I‘-IGCKI/IC SABJICHUA

UCMOJb30BaTh TPU  pEIIeHHMH Y4YeOHbIX 3aJjad COBpPEMEHHble HH()OPMALMOHHBIE
TEXHOJIOTHUM JUIsl TOMCKA, CTPYKTYPUPOBAHMS, MUHTEPHPETALMH U MpPEJCTaBICHUS y4eOHOU U
HAYYHO-TIOMYJISIpHOH HMH(OpMaIuM, MOIYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOJIyYaeMyro HH(OPMaIINIO;

OOBICHSITH MIPUHOUIIBI I[GﬁCTBI/I?I MallluH, HpI/I60pOB N TCXHUYCCKUX YCTpOfICTB, pasinvarb
YCJI0BUA UX 0e30IaCHOTO HCIOIL30BAHUS B HOBCGI[HCBHOﬁ KH3HU,

MPUBOJIUTH MPUMEpPHI BKJIaZa POCCUMCKUX U 3apyOeXHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00BsSCHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCMOJIb30BaTh TEOPETHUECKUE 3HAHUSA 10 (U3MKe B TOBCEIHEBHOW IKM3HHU JUIs
oOecrnieueHrs 6€30MacHOCTH MpU OOpallleHUuH ¢ MPUOOPaMU U TEXHUYECKUMHU YCTPOHCTBAMHU, JIIS
COXpPaHEHHMs 3/I0POBbsI U COOIIOZICHNSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKpYXKarolleil cpene;

paboTaTh B IpyIIie ¢ BHIMOJIHEHHUEM Pa3IMYHBIX COIMATIBHBIX POJIeH, IUIIAHUPOBATh PaboOTy
TPYMNIIbl, palMOHAIBHO paclpeneNniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JIEATENIBHOCTH B
HECTaHJIaPTHBIX CUTYalIUsIX, a/IeKBaTHO OLIEHWBATh BKJIAJ Ka)JOrO M3 YYaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTpruBaeMoil pooIIeMBl.



TemaTtuueckoe IIAHUPOBAHUC

10 KIIACC
HaumMeHoBaHMe ‘ KosanuyecTBO 4acoB
Ne A31€/10B 1 TeM K I JuieKkTpOHHbIE (LU poBbIE)
wul P Beero|| KCHTPOIbHEIE | TIPAKTHYECKHE | 60230 paTenbHbIe pecypebl
NpOorpaMmel padoThI padoThI

Paznea 1. DU3UKA U METO/IbI HAYYHOI'O ITO3HAHUSA

du3nka U METOJIbI

bu6mmoreka [IOK
1.1 maysnoro 2 0 0 https://m.edsoo.ru/7f41bf72
ITO3HAHUA
‘I/ITOFO 10 pasaeny HZ H

Paznen 2. MEXAHMKA

bu6mmoreka [IOK
2.1 |[Kuemarira > 0 0 https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2.2 | lnnavika ! 0 0 https://m.edsoo.ru/7f41bf72
2.3 ggiogl?emm B 6 1 1 bubmmorexa [TOK
' P https://m.edsoo.ru/7f41bf72
MEXaHUKe
‘I/ITOFO 0 pa3jery H18 H
‘Pa3ne.11 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMUKA
OcHOBBI
3 1 |MOTeKyAPHO- 9 0 1 bubnuotexa [JOK
" |[kuHETHUYECKOMT https://m.edsoo.ru/7f41bf72
TEOpUU
32 OcHOBBI 10 1 0 bubmuorexa [JOK
" |repMoguHAMUKH https://m.edsoo.ru/7f41bf72
ArperartHble
COCTOSTHHS
bu6nmoreka [JOK
3.3 |semecrsa. > 0 0 https://m.edsoo.ru/7f41bf72
®azoBbIC
TIePEX 016l
‘HTOFO o pazaeny H24 H
Pasziea 4. JJIEKTPOJMHAMMKA
bu6nmoreka [JOK
4.1 |9nexrpocrarura 10 0 ! https://m.edsoo.ru/7f41bf72
4.2 i%ﬁaﬁﬁfm 12 | 0 bubmmorexa [IOK
' https://m.edsoo.ru/7f41bf72
TOK. TOKH B
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HauMmeHoBaHue ‘ KoauyecTBo yacoB ‘
Ne A31CII0B H TeM X I DJieKTpoHHbIe (HU(poBEIE)
wul P Beero| KOHTPObHbIE| TIpaKTHYECKHE | (603 0paTenprBIe pecypebl
NporpamMmsl padoThI padoTbI

‘ HpaSJ'II/ILIHBIX cpeaax H H H H ‘

‘I/ITOI‘O 10 pasjerny H22 H ‘
Peseparoe Bpewms 2 | [ [ |
OBIIIEE

KOJIMYECTBO

YACOB I10 68 3 3

ITPOT'PAMME
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