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HOACHUTEJIBHAA 3AIINCKA

IIporpamma no ¢usuke yriayOJIEHHOTO YpOBHS Ha YPOBHE CPEIHEr0 00LIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTaMm
OCBOEHHS OCHOBHOM 00pa3oBaTesNbHON Mporpammsl, mnpeactaBieHHbix B OI'OC
COO, a Ttakxke ¢ yuérom denepaibHOll paboyeil mporpaMMbl BOCIUTAaHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEbHBIX
OpraHu3anusaXx Pocculickon Oenepanuu, pean3yIOIINX OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPAMMBI.

CopnepxaHue mnporpamMmbl MO (U3MKE HaAMpaBiIeHO Ha (OpMUpPOBaAHUE
€CTEeCTBEHHO-HAYYHOU KapTHUHBI Mupa oOydaromuxcsa 10—11 kiaccoB npu 00yueHuun
ux (pusnke Ha 0a30BOM YPOBHE HAa OCHOBE CHCTEMHO-IEATEIBHOCTHOIO MOAXOJA.
[Iporpamma no ¢usuke coorsercTByeT TpedoBanusiM GI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANpPEIMETHBIM pe3ybTaTaM OO0y4YeHHs, a TaKkKe
YUUTHIBAET HEOOXOAMMOCTh peaju3allid MEXIPEIMETHbIX CBSI3ed (QU3UKH C
€CTECTBEHHO-HAYYHBIMH YYEOHBIMU MPEAMETAMHU.

OBIIAA XAPAKTEPUCTUKA YYEBHOTI'O ITPEIMETA «®U3UKA)>

dusnka Kak Hayka o HamOoJiee OOIIMX 3aKOHAX MPUPOIbI, BBICTyMas B
KayecTBe yueOHOro mpeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJl B CUCTEMY
3HaHMUM 00 okpyskaromeMm Mupe. LIKoapHBIN Kype GU3HKH — CUCTEMOOOpa3yOmuii
JUISI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3HMUECKUE 3aKOHBI
JeXaT B OCHOBE IMIPOIIECCOB U SIBIICHUM, HW3y4aeMbIX XUMHUEH, OHOJIOTHeH,
buzuueckoit reorpaduert u actpoHomuei. Mcronp3oBaHWE U aKTHBHOE
npUMeHeHHe (U3MUECKUX 3HAHHWM OINpeAeniio XapakTtep M OypHOe pa3BHTHE
pa3HOO0Opa3HBIX TEXHOJIOTUN B chepe YHEPTETUKH, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
MOJIYYeHUS HOBBIX MaTEpHAIOB C 3aJaHHBIMH CBoicTBamu. W3yuenue Qusuku
BHOCUT OCHOBHOM BKJIaJ B (POPMUPOBAHHE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa
oOyudaromierocsi, B (GOpMHUPOBAHUE YMEHHIN MPUMEHSTh HAYYHBIA METOJ MMO3HAHUS
MIPU BBITIOJIHEHUU UMH YYEOHBIX UCCIIEIOBAHUI.

B ocHOBY kypca pu3uku Ha ypoBHE CpeIHEr0 O00IIeT0 00pa30BaHMs MOJIOKEH
pAL UAeH, KOTOPBIE MOXHO PacCMaTpPUBaTh KaK IPUHLMIIBI €70 IIOCTPOCHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCA JIOTMYECKU
3aBEpIIEHHBIM, OH COJEPKUT MaTEepHal U3 BCEX pa3iesioB (hU3MKHU, BKIIOUAET Kak
BOTIPOCHI KJTACCUYECKOM, TaK M COBPEMEHHOM (H3HKH.

Hoes ecenepanuzayuu. B cooTBeTcTBHM C HEW Marepuan Kypca (QU3MKH
o0beMHEH BOKpYr (Qusnyueckux Teopuid. Bemymmum B Kypce sBIseTcS
dbopMupoBaHUE TPEACTABICHUNM O CTPYKTYPHBIX YPOBHSIX MaTe€pHH, BEHIECTBE U
ToJIE.

Hoesa eymanumapuzayuu. E€ peanuzanusi NpearosaraeT HCIOJIb30BaHUE
TYMaHUTApHOTO MOTEHIHAIa (PU3HUYECKON HAayKH, OCMBICICHUE CBSI3M Pa3BUTHS
(bU3UKH C pa3BUTUEM OOIIIECTBA, @ TAKKE C MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMU
Y SKOJIOTUYECKUMHU MPOOIeMaMHu.



Hoes npuxnaownou nanpasnennocmu. Kypc Gusuku yriyoJ€HHOTO ypOBHS
MPEINOaaraeT 3HaKOMCTBO C IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTHYECKUX
NIPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. lIpu sTOM paccMmarpuBaroTcs Ha
YpOBHE OOIIMX MpPEACTABICHUA M COBPEMEHHbBIE TEXHUYECKHE YCTpPOMCTBa, U
TEXHOJIOTUH.

Hoes skonoeuzayuu peanusyeTcss MOCPEACTBOM BBEIECHHUS 3JIEMEHTOB
cCollepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM NpoOiieMaM  COBPEMEHHOCTH,
KOTOpPBI€ CBSI3aHbl C PAa3BUTHEM TEXHHKH W TEXHOJOTHUM, a TakKKe OOCYXKICHHS
po0JIeM pallMOHATBHOTO IPUPOIONOIB30BAHUS U HKOJIOTMYECKOM 0€30MacHOCTH.

OcBoenue conepxkaHusi MPOrpaMMbl M0 (PU3UKE JTOJKHO OBITH MOCTPOEHO Ha
NPUHIIMIIAX CUCTEMHO-AESITENIbHOCTHOTO noaxoaa. [ns dusuku peanuzanus 3TUX
NPUHIIMIIOB 0a3upyeTcs Ha UCMOJIb30BAaHUU CAMOCTOSTEIBHOIO HKCIIEPUMEHTA KaK
NOCTOSIHHO JIeHcTBytonlero Qakropa ydyebHoro mpouecca. ns yrimyOn€HHOro
YPOBHS — JTO CHCTEMa CaMOCTOSATEIBHOIO YYEHMYECKOTO OKCIEPUMEHTA,
BKJIFOYAIONIET0 (POHTAJIbHBIC YYCHUYECKHE OIBITHI TMPU HW3YUYEHUH HOBOTO
MaTepuana, JiabopatopHbie paboThl U paboThl mpakTukyma. Crnocol peanusaiuu
(GU3UYECKOro MpPaKTUKymMa — O9TO HHTErpanus padboT MpakTUKyMa B CHCTEMY
1ab0opaTOpHBIX pabOT, KOTOPHIE MPOBOASATCS B IIPOLIECCe U3YUEHUS pa3jena (TEMbI).
I[Ipu »>TOM mox paboTaMu MpaKTUKyMa TIOHUMAETCS  CaMOCTOATEIhHOE
UCCJIeIOBaHKE, KOTOPOE MPOBOAMUTCS MO PYKOBOJICTBY CBEPHYTOr0, 0O0OIIEHHOTO
BUja 6€3 MOoIIaroBoil MHCTPYKIUH.

Bonpiioe BHUMaHuE yaeaseTcs PEIIEHUIO pACUETHBIX U KAYECTBEHHBIX 3a/1a4.
ITpu 5TOM 17151 pacyETHBIX 3a]1a4 IPUOPUTETOM SIBIIIFOTCA 3a]1a4y C SIBHO 3aJ1aHHOM
U HESBHO 33J]aHHOM (PM3MUECKON MOJIEIBIO, MO3BOJISIONINE TPUMEHSITh U3YUEHHbBIE
3aKOHbl M 3aKOHOMEpPHOCTH KaK W3 OJIHOTO pasjielia Kypca, TaK M HHTETpUpys
IPUMEHEHHE 3HAHUW W3 pa3HbIX pa3/eioB. /(s kKauecTBEHHBIX 3a7a4 MPUOPUTETOM
SBISIIOTCS  3aJlaHusl Ha OOBSICHEHUE/TIPENICKa3aHUEe TMPOTCKaHUS (U3UIECKUX
SIBJICHUH U TIPOILIECCOB B OKpY’Karollel >KU3HM, TpeOyromue BbiOopa Gr3MdecKon
MOJEJH JI1 CUTYalluH MPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

[Iporpamma 1o mnpeaMery «®Pdu3uka» cocTaBieHa C y4eToM pabouei
MPOrpaMMbl BOCIIUTAHHUSA, YTO HAXOAWUT OTPaKEHHWE B YacTU (OPMHPOBAHUS
JUYHOCTHBIX PpEe3yJIbTaTOB, KOTOpbIE JOCTUTAIOTCS B EIUHCTBE YYEOHOW U
BOCIIUTATENIbHOW JEeATeNbHOCTU. JINUHOCTHBIE PE3yNbTaThl OCBOEHHUS MPOTrPaMMBbI
OTpaXkaroT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CUCTEMOM MO3UTHUBHBIX
LIEHHOCTHBIX OPHUEHTAI[M{ U PaCIIUPEHUE OIbITA JEATEIbHOCTH Ha €€ OCHOBE U B
MpollecCe pean3alid OCHOBHBIX HANpPaBJICHUN BOCHUTATEIBLHOW NESTEIBHOCTH.
BocnuTaTtenbHblil aclieKT ypOKOB (M3MKH COTJIACOBaH C paboyel MmporpaMmmoit
BocIUTaHUS, MOAYJb «IIIKOMBHBINA ypOK», KOTOPBIM Mpeanonaraer 00beanHEHNE
cojiep;kanre oOy4eHHUs: 1 BOCIIMTAHUS B LIEJIOCTHBIA 00pa30BaTeNIbHbBIN MpoliecC Ha
OCHOBE €IMHOM L[EJIA U €AUHBIX COLMOKYJIbTYPHBIX IEHHOCTEN.



HEJIA U3YYEHUSA YYUEBHOI'O ITPEIMETA «®U3UKA»

OCHOBHBIMH LeJSIMM H3y4YeHUsT (U3UKH HA YPOBHE CpEIHEro oOIero
oOpa3zoBaHusi 00pa30BaHUU SIBIISIOTCS:

dbopmMupoBaHue HHTEpeca U CTPEMJICHHS OOYydYarolIUXCs K HaydyHOMY
W3YUYECHUIO TPUPOJBI, Pa3BUTUE UX HHTEUICKTyaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEJCTABICHUM O HAYYHOM METOJie MO3HaHUS U (HOpPMUPOBAHUE
HCCIIEIOBATEIBCKOTO OTHOLLICHUS K OKPYXKAIOUIUM SIBIICHUSIM;

dbopMupoBaHUE HAYYHOTO MHUPOBO33PCHHS KaK pe3yibTaTa U3YYEHHUsS OCHOB
CTPOCHHMS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKY;

dbopmupoBaHue yMeHUM OOBICHATD SIBIICHUS C UCIOJIb30BaHUEM (PU3MUECKUX
3HAaHUHW U HAYYHBIX JOKA3aTEIbCTB;

dbopmMupoBaHue MNPEACTABICHUNH O poiu (HU3UKU JUIS Pa3BUTHSA JAPYTUX
€CTECTBEHHBIX HaYK, TEXHUKHU U TEXHOJIOTUH;

pa3BuUTHE  TPEJACTAaBICHUM O  BO3MOXHBIX  chepax  Oymymiei
npodeccuoHaIbHON JEeATEIbHOCTH, CBS3aHHBIX C (PU3MKOHM, TOJATOTOBKAa K
nanbHeneMy oOy4eHHI0 B ’TOM HaIlpaBJICHUH.

JlocTmkeHue ITUX Iejel oOecreuynBaeTCsl pelieHueM CIeIyoMuX 3a4a4 B
Ipoliecce U3ydeHus Kypca GU3NKHA Ha YPOBHE CpPEHEro 00Iero 0opa3oBaHus:

NpUOOPETeHNE CUCTEMBI 3HAaHUN 00 00IUX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHsX, BKJIIOYasi  MEXaHHKY, MOJIEKYJISIpHYIO  (pU3UKY,
ANEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY U JIE€MEHTHI aCTPOPU3UKH;

dbopMHUpOBaHUE YMEHHM IPUMEHATH TEOPETUUECKHUE 3HAHUS I OObSICHEHUS
duznueckux SBICHUA B TPHUPOAE U IS MPUHATUA MPAKTHUECKUX PpEUICHUN B
ITOBCEIHEBHOM KU3HU,

OCBOCHHE CIIOCOOOB pEHICHUS pPa3IUYHBIX 3a7ad C SBHO 3aJlaHHOMN
duznuecko MoIenblo, 3a/ay, MOAPa3yMEBAIOIIMX CAMOCTOSATEIHFHOE CO3/IaHHE
¢uznueckoir Mojenu, aaeKBaTHOW YCIOBHUSIM 3aJayd, B TOM 4YHCJE 3aj]ad
MHKEHEPHOTO XapaKTepa;

NOHMMaHWe (U3HUYECKUX OCHOB W TMPUHIIMIOB JEHCTBHUS TEXHHUUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKHUX MTPOLECCOB, UX BIUSHUS HA OKPYKAIOLIYIO CPEY;

OBJIQICHUE METOJIaMH CaMOCTOATENIBHOTO IUIAHUPOBAHUS M MPOBEIACHUS
¢u3nuecknx OSKCIEPUMEHTOB, aHAIW3a W HHTEpPHpeTanuu  MHPOPMAINH,
ONpPEAEIEHUS] JOCTOBEPHOCTH MOJYYEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCJIOBHUM JJISI Pa3BUTHSI YMEHUM NPOEKTHO-UCCIEIOBATEIBCKOM,
TBOPYECKOM JEITETbHOCTH;

pasBuTHE HHTEpeca K chepam mpodeCcCHOHATBHON IS TEIIbHOCTH, CBI3aHHOU
¢ GUBHKOIA.

MECTO YYEBHOI'O ITPE/IMETA «®U3UKA» B YUEBHOM IIJIAHE

Ha uzyuenue puzuku (yrnyOsi€HHBIN YPOBEHb) HA YPOBHE CPEIHETO 00IIIETO
oOpazoBanus orBoautcs 340 dacos: B 10 kinacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 ximacce — 170 gacoB (5 4acoB B HENIEIIO).



COAEPKXAHHUE YYEBHOI'O ITPEIMETA «®U3UKA»
(YI'JIYBJIEHHBIA YPOBEHD)

10 kaace

Pasznen 1. Hay4nslilt MeTOA O3HAHUS NIPUPOABI.

®duszrka — pyHIaMeHTalbHas HayKa o npupoje. HayuHslil MeTos o3HaHus u
METO/IbI UCCJIeIOBaHUS (PU3NUECKUX SIBICHUM.

DOKCIIEpUMEHT U TEOpHsl B Mpollecce Mo3HaHus npupoisl. Habmiogenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl u3MepeHusi (PU3MUECKUX BEJIMYUH (AHAJIOTOBBIE W IU(POBBIE
U3MEPUTENILHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[Torpemnoct  u3MepeHuit  Qu3MYecKUX BeduuuH (aOCOMIOTHAs U
OTHOCHUTEIIbHAS ).

MopenupoBanue GU3NUIECKUX SBICHUNM U MPOIIECCOB (MaTepUalibHasi TOUKa,
a0COJIFOTHO TBEPJI0E TEJI0, UcaIbHas KUIKOCTh, HICATbHBIN T'a3, TOUCHHBIN 3apsiT).
I'unoresza. @uU3nMUeCcKUid 3aKOH, TPAHUIIBI €r0 TPUMEHUMOCTH. PuU3nYecKas Teopusl.

Pons u mecto pusuku B hopMuUpOoBaHUU COBPEMEHHOW HAyYHOW KapTHHBI
MHUpPA, B TPAKTUYECKOUN JAEATEIBHOCTH JIOJICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomul, npakmukKym.

N3Mepenune cuiabl TOKa W HANpPSKEHHUS B LIENU TOCTOSHHOTO TOKAa MPH
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX H3MEPUTEIBHBIX MPUOOPOB.

3HakoMCTBO ¢ 1UdpoBoii adoparopueit o dusuke. [Ipumepsl u3mepeHus
(du3nUecKrX BETUYNH MPU MTOMOIIY KOMITbIOTEPHBIX TaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxeHue. OTHOCHTEIBHOCTh MEXaHUYECKOTO IBUKEHHS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHUKH.

Paguyc-BekTop MarepualibHOW TOYKH, €ro IPOCKIMHM HAa OCH CHUCTEMBI
KoopauHat. Tpaekropus.

ITepemernienne, CKOpoOCTh (CpeaHsIsi CKOPOCTh, MTHOBEHHAsi CKOPOCTh) M
YCKOpPEHUE MAaTEpUAIBHOM TOYKH, UX MPOCKLUMH HA OCH CHCTEMBI KOOPAMUHAT.
CnoxeHue nepeMeIIeHuil U CI0KEHHE CKOPOCTE.

PaBHOMEpPHOE 1 paBHOYCKOPEHHOE MPSIMOJIIMHENHOE IBHKEHUE. 3aBUCUMOCTh
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IyTH MATEPUAIBbHOW TOYKU OT BPEMEHHU U UX
rpaduxu.

CBoOogHoe maacHUE. YCKOpPEHHE CBOOOJHOrO MajcHus. J[BmKeHHE Tena,
OpOIIEHHOTO TOJ YyIIOM K TOPU30HTY. 3aBUCHUMOCTH KOOPJHMHAT, CKOPOCTH H
YCKOPEHHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX rpaduKu.

KpuBonuneintnoe nBmxeHue. J[BMKEHME MaTepuaJbHOW TOYKM IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas cKopocTh. llepumon u wacrora oOpaleHus.
entpocTpemuTenbHoe (HOpMaabHOE), KacaTeabHOE (TAHIMEHIIMAIBHOE) U TOJHOE
YCKOPEHUE MaTEPUAJIbHON TOUKHU.



TexHuyeckue YCTpPOWCTBA M TEXHOJOIMYECKHE IIPOLIECCHI: CIUAOMETP,
JNBH>KEHUE CHAPAJIOB, LIEMHBIE, IECTEPEHYATHIE U PEMEHHBIE MTEPE/Iaun, CKOPOCTHBIE
TUQTHI.

Jemoncmpayuu.

Mojenb cuctemMbl OTCUETA, WILTIOCTPAIUS KUHEMATHUYECKUX XAPAKTEPUCTUK
JBHOKEHUS.

CrniocoObl uccie10BaHus JBUKEHUH.

NnnrocTpanus mpeaeabHoro nepexoia u U3MEpeHue MIHOBEHHOU CKOPOCTH.

[IpeobpazoBaHue NBMKEHUM C UCTIOIB30BAaHUEM MEXAHU3MOB.

[Tanenue Ten B BO3/1yXE U B pa3pe:KEHHOM MPOCTPAHCTRBE.

HaGmronenune nBrkeHust Tena, OpPOIIEHHOTO TMOJ yrioM K TOPU3OHTY U
TOPU30HTAIIBHO.

Hanpagnenue ckopocTy Ipu ABUKEHUHU 1O OKPY>KHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEYKTOPE.

CpaBHeHME NyTeH, TPACKTOPUI, CKOPOCTEN JBUXKEHHUS OJHOTO U TOT'O K€ Tea
B Pa3HbIX CUCTEMAaXx OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3ydyeHrne HEPaBHOMEPHOTO JIBUKECHUS C II€JIbIO ONPEIEICHUS MIHOBEHHOM
CKOPOCTH.

N3Mmepenne yCKopeHus TpU MPSAMOJIMHENHOM PaBHOYCKOPEHHOM JBUKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH IMYTH OT BPEMEHHM IPU PABHOYCKOPEHHOM
JIBUKECHHH.

N3mepenue  yckopeHuss  cBOOOAHOro  majeHus  (PEeKOMEHJI0BaHO
UCIIOJIb30BaHMe [UPPOBON Tab0OpaTOPUN).

N3ydenne naBuKEHUS Tella, OpOIIEHHOTO TOpU3OHTANIBHO. [IpoBepka
TUIIOTE3bI O MPSAMON MPONOPLHOHATIBHON 3aBUCUMOCTH MEXAY JaTbHOCTBIO MOJIETA
Y Ha4aJIbHOW CKOPOCTHIO TEJIA.

N3ydeHne NOBMKEHUA Tella IO OKPYKHOCTH C IOCTOSHHOW IO MOZYJIIO
CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH NEPHOJIa OOpPAIICHUS] KOHUYECKOrO MasiTHUKA
OT €r0 MapameTpoB.

Tema 2. lunamuxa.

IlepBriit 3akoH Hprotona. MuepuwmanbHbie cuctemsl orcu€ta. [IpuHumn
otHocutenbHOoCcTH ["anunes. HennepuuanbHble cUCTEMBbl OTCUETA (OMpenesieHHE,
MIPUMEPBHI).

Macca tena. Cuna. [IpuHIUI CyNepHo3UIIUU CHIL.

Bropoii 3akoH HproToHa 111 MatepuaibHON TOUKH.

Tperuii 3akoH Hpr0TOHA 111 MaTepUAIBHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUA. OKBHBAJEHTHOCTh TIPAaBUTAMOHHOM U
WHEPTHOMN MAaCCHI.

Cuna TsKecTd. 3aBUCUMOCTh YCKOPEHHUSI CBOOOJAHOTO MaJeHUsi OT BBICOTHI
HaJl TOBEPXHOCTBHIO IJIAHETHI U OT reorpaduiyeckoi mupoThl. J[BuxkeHre HeOeCHBIX
TeJI U UX CIyTHUKOB. 3akoHbl Kemiepa. IlepBas kocmuueckas CKOPOCTb.



Cwna ynpyroctu. 3akoH ['yka. Bec Tema. Bec Tena, IBMXKyHerocss c
YCKOPEHHUEM.

Cuna tpenusa. Cyxoe TpeHue. Cuila TpEHHsS CKOJBXKEHUS W CHUJIAa TPECHUS
nokosi. Koaddurment tpenus. Cuna CONPOTUBICHUS NPHU JABUKEHUM Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTU OTHOCUTEIBLHOTO JIBHYKCHUSI.

Hasnenune. I'mapocratnueckoe aasienue. Cuna Apxumena.

TexHudeckne yCTpPOMCTBA M TEXHOJOTUYECKHE MPOILIECCH: MOAIIMITHUKH,
JBU>KEHHE UCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu.

HaGmronenne nBmxeHus: Tel B MHEPIMATbHBIX U HEMHEPIIUATBLHBIX CUCTEMAaX
OTCYETA.

[TpuHIUIT OTHOCUTENBHOCTH.

Kauenue nByx HWIMHAPOB WM IIAPOB Pa3HOM MacChl C OJIMHAKOBBIM
YCKOPEHUEM OTHOCUTEIbHO HEUHEPIHAIBHON CUCTEMBbI OTCUETA.

CpaBHeHHE  PaBHOJCHCTBYIOIEH  TPWIOKEHHBIX K TEIy CHI  C
MPOU3BEJCHUEM MACCHI TEJIa HA €T0 YCKOPEHUE B MHEPIUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cuJjl, BOSHUKAIOIIUX B PE3YJIbTaTe B3aUMOJICHCTBUS TE.

N3Mmepenune Macc 1o B3auMOI€HCTBUIO.

HegecomocTs.

Bec Tena npu yckopeHHOM MOIbEME U TAJICHUH.

LlenTpoOexHbIE MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIbKECHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenre paBHOJEHUCTBYIONIEH CHII TIPU JBUKEHUU Opycka M0 HaKIOHHON
IJIOCKOCTH.

[IpoBepka THUIOTE3bl O HE3aBUCUMOCTH BPEMEHHU IBMKEHHUS Opycka IO
HAKJIOHHOM IJIOCKOCTHU Ha 3aJJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOLIUX B MPYKUHE U
pe3HOBOM 00pasIie, OT ux AedopMaIium.

N3ydeHne NBUKEHUSI CUCTEMBI TEJN, CBSI3AHHBIX HUTHIO, IEPEKUHYTON Yepe3
NErKuii OJIOK.

N3mepenne xoddduiimenta TpeHUs M0 BETUYMHE YIIIOBOTO Ko3(duimenTta
3aBHCHUMOCTH Frp(N).

HccnenoBanne ABMXKEHHs OpyCKa MO HAKJIOHHOW TIOCKOCTH C TIEPEMEHHBIM
K03 PHUIHEHTOM TpEeHUSI.

N3ydeHne nBUKEHUS rpy3a HA BALy C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHo TBEpmoe Teno. [locTymaTenbHOe W BpamaTeabHOE JBUKEHUE
TBEpAOTro Tesa. MOMEHT CWIbl OTHOCHTENBHO OCH BpaileHus. [lmedo cuibl.
CrnoxeHue cuil, IPUJIOKEHHBIX K TBEpIOMY Teny. LIeHTp TsxkecTu Tena.

VYcnoBusi paBHOBECHS TBEPIOTO Tea.

VYcroitunBoe, HeyCTOMYMBOE, 0€3pa3IMuHOE PaBHOBECHE.

TexHnueckne yCTPOMCTBA M TEXHOJIOTHMYECKUE MPOLECCHl: KPOHIITEHH,
CTPOUTEIIbHBIN KpaH, pel€TyaTbie KOHCTPYKIIUH.



Jemoncmpayuu.

YcnoBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoi, nPAKMUKYM.

HccnenoBanne ycinoBUil paBHOBECUS TBEPAOIO Tejla, HMEIOLIETO OCh
BpAILICHUS.

KoHcTpynpoBaHre KpOHIITEWHOB M PACUYET CUII YIPYTOCTH.

N3ydyenne ycTOWYMBOCTH TBEPAOTO TEJIA, UMEIOLIErO IUIOIIAAb OIIOPBI.

Tema 4. 3akonbl coxpanenus 6 mexanuke.

NmMnynbc MaTepualibHOM TOUKH, CUCTEMBI MaTepUANIbHBIX TOUEK. LleHTp macc
CHUCTEMbI MaTepUAIBHBIX TOUEK. Teopema o0 IBMKEHUU LIEHTPA MaccC.

NmMnynbe cuiibl 1 UIBMEHEHHUE UMITYJIbCa Tea.

3aKOH COXpaHEHMS UMITYJIbCA.

PeaktrBHOE IBUXKEHHUE.

MoMeHT uMIlyJibca MaTepuaibHOW TOYKH. [IpencrtaBieHne O COXpaHEHUU
MOMEHTA UMIYJIbCA B LIEHTPAJIbHBIX MOJIAX.

PaGora cunbl Ha MaqoM M Ha KOHEYHOM IepeMermieHuu. I 'padudeckoe
npeaCcTaBiICHUE PAaOOTHI CHUJIBI.

MOUIHOCTb CHJIBI.

Kunernueckass sHeprusi marepuayibHOM TOYKW. Teopema 00 HM3MEHEHUH
KMHETUYECKOM SHEPTUU MaTEPUaJIbHON TOUKHU.

[loTeHUManbHble W HENOTEHUUANbHbIE CHIbL. [lOoTeHIMaNbHAs SHEPrusl.
[loTenuuanbHast sHeprust ynpyro nedopMUpoBaHHON NpyxkuHBL [loTeHIManbHas
SHEPrUs Tejla B OAHOPOJIHOM I'paBUTAIMOHHOM noJie. [loTeHnmanbHas s3Heprus tena
B TPaBUTALlMOHHOM II0JIE OJHOPOJHOrO Iapa (BHYTpM M BHe Iiapa). Bropas
KOCMHYECKasi CKOPOCTh. TPeThs KOCMUYECKAsi CKOPOCTb.

CBs13b pabOTHI HETIOTEHITUATBHBIX CHJI C U3BMEHEHUEM MEXaHMYECKOM YHEPTUU
CUCTEMBI T€Jl. 3aKOH COXPAaHEHHSI MEXaHUYECKOUN SHEPTUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHymu s WACATbHOM KUIAKOCTH KAK CJEIACTBHUE 3aKOHA
COXpPAaHEHHUSI MEXaHUYECKOW SHEPTUU.

TexHuueckne yCTpOMCTBA U TEXHOJIOTUYECKHUE MPOLIECCHI: IBUKEHUE PAKET,
BOJOMET, KOTIED, MPYKUHHBINA MUCTOJET, THPOCKOII, PUTYypHOE KaTaHHUE Ha KOHBKAX.

Hemoncmpauuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktnBHOE IBHXKEHMUE.

HN3mepeHnne MOITHOCTH CHJIBL.

W3meHeHne sHepruu Tela Mpu COBEPIICHUN PaOOTHI.

B3anmHbIe npeBpanieHHs] KMHETHUYECKOW M MOTEHUHUAIBHOM DHEPrui MpH
JNEUCTBUU HA TEJO CUJIBI TSIKECTH U CUJIbI YIIPYTOCTH.

CoxpaHeHue dHepruu npu CBOOOIHOM MAICHUH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomul, npaKkmuKym.

N3smepenne nmmyiibca Teaa no TOpMO3HOMY Iy TH.



N3mepenue cuiibl TIru, CKOPOCTH MOAEIH AIEKTPOMOOUIIS U MOIITHOCTHU CHJIBI
TATH.

CpaBHEHME NU3MEHEHUS UMITYJIbCA TeJa C UMITYJIbCOM CHUJIBI.

UccnenoBanne coxpaHeHUsI UMITYJIbCa IPU YIPYTOM B3aUMO/ICHCTBUMU.

N3Mepenne KNHETHYECKOW SHEPTUU TEJA 110 TOPMO3HOMY MY TH.

CpaBHeHUE U3MEHEHUS MOTEHIHAIBHON YHEPTUH TIPY>KUHBI C paOOTOM CHUJIIBI
TpPEHUS.

Onpenenenue pabOThI CWIBI TPEHHUS TPU JBIKCHUHU Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Pa3zpnen 3. MouiekyasipHasi pM3MKa M TEPMOIAMHAMHUKA.

Tema 1. Ocroébl MOIEKYAAPHO-KUHEMUYECKOU MEOPUU.

OcHOBHbBIE TOJOKEHUST MOJEKYIsipHO-KuHeTnyecko Tteopuu (MKT), ux
onbITHOE 0O00cHOBaHuE. Jnddy3us. bpoyHoBckoe ABMKeHHE. XapaKTep IBUKCHUS
Y B3aMMOJECHCTBUS YACTHUIl BemecTBa. Monenu CTpOEHUs Ta30B, KUIKOCTEH U
TBEP/ABIX TN U O0BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojieseil. Macca u
pa3Mepsl MoJekyn (atomoB). KonndecTBo BemectBa. [loctostHHas ABoraapo.

TemoBoe paBHoBecue. Temmeparypa u crnocodbl e€ m3mepenud. lllkana
temnepatyp Llenbcus.

Mogenps uaeanbHOro ra3a B MOJIEKYJISIPHO-KUHETUYECKOW TEOPUHU: YACTHULIBI
raza JBWXKYTCSI XaOTUYECKHU U HE B3aUMOJCUCTBYIOT APYT C JPYTrOM.

l'azoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Kianeiipona. AOGcomtoTHas
Ttemreparypa (mkana temnepatyp KensBuna). 3akon [lampTona. M3omporuecchl B
UJCAIbHOM Ta3e C TIOCTOSHHBIM KOJUYEeCTBOM BemiecTBa. [ 'paduueckoe
IpeICTaBlIeHNnE U30IPOIIECCOB: U30TEpPMa, U30X0pa, N300apa.

CBsi3b  MEXIy JaBI€HHMEM U CPEAHEH KUHETUYECKOW JHEprueu
NOCTYMATENBHOTO TEIUIOBOIO JBHXKEHHUS MOJIEKYJI HIEaJbHOTIO Tra3a (OCHOBHOE
ypaBHEHUE MOJIEKYJSIPHO-KUHETUYECKON TEOPUU UIECATBHOTO ra3a).

CBs13b a0COMIOTHOM TeMIepaTyphbl TEPMOAMHAMHYECKON CUCTEMBI CO CpeTHEH
KMHETUYECKON AHEPTHEN OCTYNATEIBHOTO TEMIOBOrO ABUKEHHUS €€ YaCTHL.

TexHuueckne yCTpPOMCTBA M TEXHOJIOTMYECKHE MPOLECCHl: TEPMOMETD,
O6apomeTp, Moy4eHrne HAaHOMAaTEPUATIOB.

Jemoncmpauuu.

Mojenu 1BUKEHHS YaCTHUL] BELIECTBA.

Mopens OpOyHOBCKOTO JIBHKEHUS.

Buneoponnk ¢ 3anuchio pearbHOr0 OPOYHOBCKOTO ABUKCHUSI.

Huddy3us xuakocTe.

Mogens onbita IITepHa.

[IputsixkeHne MONEKyJI.

Mojenu KpuCcTasInueCKUX PEIIETOK.

Habmronenue u nccienoBaHie U30MPOLIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomuol, npaKkmuKym.

UccnenoBanne mpoiecca yCTAaHOBIEHUS TEIUIOBOTO PABHOBECHS NIPU
TEII000MEHE MEXKy TOpsiueil M XOJI0JHOU BOJIOM.



N3yyenue wu30T€pMUYECKOro IMpolecca (PEeKOMEHIOBAHO HCIOJIb30BAaHUE
uudpoBoit 1abopatopun).

N3yyenune n30XopHOro rmnpouecca.

N3yuyenue nzodbapHoro mporuecca.

[TIpoBepka ypaBHEHUSI COCTOSTHHUSI.

Tema 2. Tepmoounamuka. Tennoevie mauiunol.

Tepmonunamuueckas (T/]) cuctema. 3amaHue BHEUMIHUX YCIOBUN IS
TEpPMOJUHAMUYECKON CUCTEMBI. BHenHMe U BHyTpeHHUE napamerpsl. Ilapamerpsl
TEPMOJIUHAMUYECKOW CUCTEMBI KaK CPEAHNE 3HAUCHUS BEJIMUMH, ONMCHIBAIOIINX €€
COCTOSIHME€ Ha MUKPOCKOITMYECKOM YPOBHE.

Hyneoe Hawano tepmoanHamuku. (CaMONpOU3BOJIBHAS — PEAKCALMS
TEPMOJIUHAMUYECKOU CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mogens wuaeanbHOro rasza B TEPMOJAMHAMHUKE — CHCTEMA YPAaBHEHU:
ypaBHeHue MenpaeneeBa—KiianelipoHa M BbIpAXKEHUE JJisi BHYTPEHHEH SHEPIHUH.
VYcinoBusi IPUMEHUMOCTH 3TOW MOJIENIW: HU3Kas KOHIIEHTPAIUSl YacTHll, BHICOKHE
TeMnepaTypbl. BeipaxeHue sl BHyTPEHHEW dHEPruu OJHOATOMHOTO HJI€AIbHOTO
rasa.

KBazucratnueckue u HECTATUUECKUE TTPOLIECCHI.

DOnemeHTapHas paboTa B TepMoAHaAMUKe. Boraucienue paboTsl o rpaguky
npoiiecca Ha pV-auarpaMmme.

Temonepenaya kak  cnoco0  M3MEHEHUsT  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMUYECKOM  CUCTEeMBI  0e3  coBepuieHus pabotel. KoHBekuus,
TEIJIONPOBOIHOCTD, U3JIyYEHUE.

KomnuectBo Temnotel. TemnmoéMkocTe Tena. YaenbHas W MOJSpHas
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YjaenbHas TEIUIOTa CrOPaHMS
ToriuBa. Pacu€T KonmmyecTBa TEIIOTHI MpH Teronepenave. [lonstue 006
aauabaTHOM IIpoliecce.

[lepBblii 3akoH TepmoauHaMUKU. BrHyTpennsiss sHeprus. KommuectBo
TEIUIOTBI W paboTra Kak Mepbl U3MEHEHHs  BHYTPEHHEW  DHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3ak0H TepMOAMHAMHMKHU Uil PaBHOBECHBIX IIPOLIECCOB: 4YEpPE3
3aJaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKOM CHUCTEMBI MPOXOIUT
eAMHCTBeHHAs aanadara. AOCOIIOTHAS TeMIepaTypa.

Bropoii 3ak0oH TepMOAMHAMHMKHM Uil HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXHO TIEPEIaTh TEIUIOTY OT 00Jiee XOJIIOJHOTO Teya K Oosiee HarpeTomy 0e3
komneHcanuu (Knaysuyc). HeoOpaTumMocTh NpUpOAHBIX POLECCOB.

[TpuHumner gectBus TemnoBbix mamuH. KIT/I.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapao.

DKOJIOTMYECKHE ACTEKThl UCIOJIb30BAHUS TEIJIOBBIX ABHUrarenei. TemmoBoe
3arpsiI3HEHUE OKPYIKAIOLIEH CPEbL.

TexHnueckne yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: XOJIOJUIbHUK,
KOHJIUIIMOHEP, JU3ENIbHBIA W KapOIOpAaTOpPHBINA ABUTATENM, MHapoBas TypOuHA,
MOJyYEHUE CBEPXHU3KUX TEMIIEPATYpP, YTWIM3ALUA «TEIUIOBBIX» OTXOIOB C
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WCIIOJIb30BaHUEM TEIJIOBOTO HACOCA, YTHIIN3AIMS OMOOPTraHUYECKOTO TOTUIMBA TSt
BBIPA0OTKHU «TEIIOBOM» U SJIEKTPOIHEPTUU.

Jemoncmpayuu.

N3menenne temnepaTypbl Ipu aauadaTUYECKOM PACIIUPEHUU.

Bo3nymiHoe orauso.

CpaBHeHME yACTBHBIX TEILIOEMKOCTEN BEILIECTB.

Cnoco0bl U13MEHEHUsI BHYTPEHHEHW YHEPTHUU.

UccnenoBanue anuadbaTHOro mpolecca.

KomrnbroTepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

HccnenoBanue mpoiecca OCThIBaHUS BEIIECTBA.

UccnenoBanue agradbaTHOro mpolecca.

N3ydyeHne B3aMMOCBSI3UM DHEPIUU MENKMOJIEKYJISIPHOTO B3aUMOJACHCTBUSA U
TEeMIEPaTypbl KUTICHUS KUJIKOCTEH.

Tema 3. Acpecamnuie cocmoanusa eeuiecmea. Pazogvie nepexoobl.

[TapooOpazoBanue u KoHAeHcanus. lcmapenwe W KumneHue. Y IelbHas
TEIJI0Ta MapooOpa30BaHMUS.

HacepilieHHble W HeHachIleHHbIE mMaphl. KadecTBeHHass 3aBUCUMOCTD
MJIOTHOCTH U JIaBJICHUS HACHIIIIEHHOTO Mapa OT TEMIIEPATYpPhl, UX HE3aBUCUMOCTh OT
00BbEMa HACHIIIEHHOTO Tapa. 3aBUCUMOCTh TeMIEpaTyphl KUMIEHUS OT JaBJICHUS B
KUJKOCTH.

BrnaxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTENbHAS BIIAYKHOCTD.

Tsépnoe Teno. Kpucrammueckue u amopdHsbie Tena. AHU3OTPOIUS CBOMCTB
KpuctauioB. [lnaBneHne W KpucTauM3anus. YJelabHas TEIUIOTa IIJIABJICHMUS.
CyOnmumarnus.

Hedopmanuu TBEPOTO Tena. Pactsokenue u cxatue. Cupur. Moayins FOnra.
[Ipenen ynpyrux nedopmariuii.

TennoBoe pacmmpeHue KUAKOCTEH U TBEPABIX Ted, 00bEMHOE M JTMHEHHOE
pacipenrie. AHTAQpMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHII BEIIECTBA KaK MPUYHHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoGpazoBanue sHEPTrUU B (PA30BBIX MEpexoaax.

YpaBHeHHE TEMJIOBOIO OanaHca.

[ToBepxHocTHOE HaTsmKeHHe. Kod(PUIIMEHT MOBEpXHOCTHOTO HATSKEHUS.
Kanunnsipusle sBnenus. /[aBiaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO KUJKOCTH.
®opmyna Jlannaca.

TexHnuecknue yCTpOMCTBA M TEXHOJIOTHUYECKHE MPOLECCHL:  KHUIKHE
KPHCTaJUIbl, COBPEMEHHBIE MATEPHUAJIBI.

Jemoncmpauuu.

TernnoBoe pacmmpeHue.

CBolicTBa HACBIILICHHBIX aPOB.

Kunenune. Kunenue npy noHM>X€HHOM J1aBJICHHM.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSIKEHMUS.

OMNBbITHl C MBUTBHBIMU TUIEHKAMH.
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CwmauuBanue.

Kanunnspusle siBneHus.

Mojienni HEHBIOTOHOBCKOM KHUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buner negopmanuii.

HaGmonenne manbix gedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEMN.

N3Mmepenne yaeapHON TETIOTHI IUIABICHUS JIbJA.

N3ydenne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCoONMOTHOM BI@XXHOCTH BO3JyXa M OILIEHKAa MAacChl MapoB B
MIOMEIIICHUHU.

N3mepenue korduiirieHTa TOBEPXHOCTHOTO HATSIKESHUS.

N3mepenne moayns FOura.

UccnenoBanune 3aBUCUMOCTH jAedopMallud pPE3MHOBOrO oOpasla oT
MPUII0)KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTrpoauHaMuKa.

Tema 1. dnekmpuueckoe no.e.

DJeKTpu3alus Tell U €€ TpOsIBICHUs. ODJEeKTpuuyeckui 3apsan. JlBa Buma
ANEKTPUYECKUX 3apsAfaoB. I[IpOBOINHMKH, NHMAJIEKTPUKA U  MOIYHPOBOJHUKHU.
DneMEeHTapHBIN ANEKTPUUECKHI 3apsi. 3aKOH COXPAHEHHUSI DJIEKTPUUECKOTO 3apsiia.

B3aumopetictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH Kymnona.

Onekrtpuueckoe nosie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

HanpspbxkéaHocts  anekTpudeckoro  moss.  IIpoOubiii  3apsan.  Jluauum
HAIPSKEHHOCTHU AJIEKTpUUECKOro noiist. OZHOPOAHOE ANEKTPUUYECKOE TOJIE.

[ToTeHUHaNbHOCTh 3JIEKTPOCTATHUECKOTO MOjs. Pa3HOCTH MOTEHIMAIOB U
HanpsbkeHue. lloTeHnManbHash SHEpPrusi 3apsaa B AJIEKTPOCTATUYECKOM IOJIE.
[ToTeHuunan anexkTpocTaTuyeckoro mnojst. CBsA3b HANPSKEHHOCTH TOJS U Pa3HOCTHU
NOTEHIMATIOB [JIsl 3JEKTPOCTATUYECKOTO MoJs (Kak OJHOPOJAHOr0, TakK U
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU AIEKTPUYECKUX TTOJIEH.

[Tone Touewnoro 3apsna. Ilome paBHOMepHO 3apshkeHHOUW cdepnl. [lone
PaBHOMEPHO 3apshKEHHOro mo o0BéMy mmiapa. [lome paBHOMEpHO 3apsKEHHOMN
OeCKOHEUYHON TUIOCKOCTH. KapTwHBl JHHUN HANpPSOKEHHOCTH DJTHX TONEH U
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpoBOIHMKH B 3IEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

JnsyiekTpukn B BIIEKTPOCTATUYECKOM ToJIE. Jnsnnexkrpudeckas
MIPOHUILIAEMOCTH BELIECTBA.

Konnencatop. DneKTpo€MKOCTh KOHAEHCATOpPA. DNEKTPOEMKOCTh MIIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE COEMHEHUE KOHJICHCATOPOB. ITocnenoBarenpHOE
COEMHEHUE KOHAEHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOPa.
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JIBrxeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUYECKOM IT0JIE.

TexHuyeckue yCTPOMCTBA U TEXHOJOIMYECKUE ITPOLECCHI: IEKTPOCKOIL,
AIEKTPOMETP, DIJIEKTPOCTATHYECKasl 3alllMTa, 3a3€MJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCaTOophl, renepatop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUYECKOE TI0JIE 3aPSIAKEHHBIX IAPUKOB.

DIIEKTPUUECKOE TIOJIE ABYX 3apsIKECHHBIX MJIACTHH.

Mogens anekTpoctatruueckoro reueparopa (Ban ne I'paada).

[TpoBOJTHUKH B 3JEKTPUUYECKOM TIOJIE.

DneKTpocTaTuyecKas 3anuTa.

YCTpOUCTBO U JEUCTBUE KOHAEHCATOPA TOCTOSIHHON U IIEPEMEHHOU EMKOCTH.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOopa OT IUIOLIAAu
IJIACTUH, PACCTOSIHUS MEXKAY HUMU U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHEPrus MEKTPUUYECKOTO MO 3apsKEHHOTO KOHAEHCATOpa.

3apsiika v pa3pska KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

OrnieHka cuj1 B3aUMOJICHCTBUS 3apsyKEHHBIX TEJ.

HaGmronenue nmpeBpaliieHust SHEPTHH 3apsHKEHHOTO KOHEHCATOPA B YHEPTUIO
U3JIyYEHHS CBETOAMO/A.

N3ydeHne npoTekaHus TOKa B LEIMH, COAEpKAIIEel KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIIUAJIOB (HampspKEeHUs ) npu
NIOCJIEIOBATEIIBHOM COEIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsaa KOHAESHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwtii I1eKmpuiecKuii mok.

Cuia toka. IlocTossHHBIN TOK.

VYcnoBust CymiecTBOBaHUS TOCTOSIHHOTO 3JIEKTPUYECKOro ToKa. MICTOUHHMKHM
toka. Hanpsixxkenue U u DJ1C é.

3akon OMma JiJ1g yyacTKa LernH.

DIEKTpUUECKOE COIIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOr0 MPOBOJHUKA OT €ro JJMHBI M IUIOIIAJAM MONEPEYHOTO CEUYCHMUS.
Y nenbHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTenpHOE, MAPAILIEIBHOE, CMEMIAHHOE COCIMHEHNUE MPOBOJIHUKOB.
Pacuét pa3BeTBnEHHBIX anekTpudeckux nemnei. [Ipasuna Kupxroda.

PaGota snextpuyeckoro Toka. 3akon [[xoymns—Jlenna.

MOIIHOCTh NEKTPUUECKOr0 TOKA. TersioBass MOLIHOCTh, BbLAEIsEMas Ha
pe3ucTope.

OJ1C u BHyTpeHHEE COTPOTUBIICHUE UCTOUHMKA TOKA. 3aKOoH OMa J1J1s1 TOJTHOM
(3aMKHYTOM) 3JeKTpuueckoil nenu. MOIHOCT, HUCTOYHMKAa Toka. KopoTkoe
3aMbIKaHHE.

KonpgeHcarop B ienu nocTostHHOrO TOKA.

TexHnueckne yCTpOWCTBA W TEXHOJOTMYECKHE IPOLECCHI: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK IEKTPUUECKOU SHEPTUH.

Jemoncmpauuu.
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N3mepenue cuiibl TOKa U HAMPSHKEHMUS.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa OT HAIpPSDKEHUS ISl PE3UCTOpA,
JIaMITbl HAKaJIMBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COIMPOTUBICHUS HWIMHIPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
TJIOIA/IA TTOTIEPEYHOTO CEUEHUs U MaTepuaa.

UccnenoBanue 3aBUCUMOCTH CUIIBI TOKA OT COTMPOTUBIICHUSI IPU TTOCTOSTHHOM
HaIpPsHKCHUH.

[Ipssmoe nzmepenune 3/1C. KopoTkoe 3amMbIkaHHE ralbBaHUYECKOTO DJIEMEHTA
1 OIIEHKAa BHYTPEHHETO COMPOTUBIICHUS.

Cnoco0sl coenMHeHUs1 UICTOYHUKOB Toka, D/[C Gatapeil.

UccnenoBanue pa3HOCTH MOTESHIIMATIOB MEXK/TY TTOJIFOCAMUA UICTOYHUKA TOKA OT
CHUJIBI TOKA B TIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padbomot, npaKmuKym.

HccnenoBanne cMeNIaHHOTO COSIMHEHHS PE3UCTOPOB.

N3mepenue yaenbHOro CONPOTUBIICHUS TPOBOTHUKOB.

HccnenoBanne 3aBUCUMOCTH CHUJIBI TOKA OT HANPSOKCHUS IS JIaMIIbI
HaKaJIUBaHUS.

YBenuueHue npejesia usMepeHus amnepmeTrpa (BoJIbTMETPA).

N3mepenune DJ1C 1 BHYTpEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

Uccnenoranue 3aBucumocty DJC raibBaHMYECKOTO 3JEMEHTAa OT BPEMEHHU
IPU KOPOTKOM 3aMbIKaHUU.

HccnenoBanne pa3HOCTH MOTEHIIMAIOB MEKy ITOJIFOCAMHA UICTOYHUKA TOKA OT
CUJIBbI TOKA B LEIH.

HccnenoBanne 3aBUCUMOCTH MOJE3HOW MOIIHOCTA UCTOYHUKA TOKA OT CUJIBI
TOKaA.

Tema 3. Toku ¢ pazruunsix cpeoax.

DneKTpuyecKkass MPOBOAMMOCTh  PAa3IMYHBIX  BEIIECTB. JJEKTPOHHAs
IPOBOJIUMOCTh TBEPABIX METAJUIOB. 3aBUCUMOCTb CONPOTHUBJIEHUS METAJLIOB OT
TeMriepatypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUYeCKUid TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonympoBoguuku.  CoOcTBeHHass W TNpPUMECHas  MPOBOJUMOCTH
moJIynpoBogHUKOB. CBoiicTBa p—N-niepexoaa. [lomynpoBogHUKOBBIE TPHOOPHI.

DNEKTPUYECKU TOK B AJEKTPOJHUTAX. DIEKTPOJUTHUECKAs JUCCOLMALIMS.
Onektponus. 3akonbl Dapajes 1S FIEKTPOIIN3a.

DNeKTpUUECKU TOK B Ta3zax. CaMOCTOATENBHBIH UM HECAMOCTOSTEJIbHBIN
pa3psa. PaznuyHble TANIBI CAMOCTOSATENBHOTO paspsaa. Monuus. [1nazma.

TexHuueckre ycTpoWCTBA M MPAKTUUECKOE MPUMEHEHHUE: ra3opas3psiaHble
JaMIIbl, 3JIEKTPOHHO-Iy4deBasi TpyOKa, MOIYNPOBOJHUKOBBIE MPUOOPHI: JTUOJ,
TpaH3UCTOp, (POTOANOI, CBETOUO/, TAJIbBAaHUKA, pa)UHUPOBAHUE MEIH, BBIIIJIABKA
ATIOMHUHMUS, DIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpauuu.

3aBUCHUMOCTD COMPOTUBIICHUS] METAJUIOB OT TEMIEPATYPHI.

[TpoBOAMMOCTH ANEKTPOIUTOB.

3akoHsbl 3nekTposin3a dapanes.

14



HckpoBoii paspsa ¥ IPOBOJAUMOCTD BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOJHUKOB.

OaHOCTOPOHHSSI TPOBOJIUMOCTH THO/IA.

Yuenuueckuit 3xcnepumenm, nadbopamopnvie pabomuolt, npaKkmuKym.

HaGmonenue snexkTpomusa.

N3mepenue 3apsia OAHOBAJIEHTHOTO MOHA.

UccnenoBanne  3aBUCUMOCTH  COMPOTHUBICHUS  TEPMOPE3UCTOpA  OT
TEMIIEPaTYPHI.

CHsTue BOJIBT-aMIIEPHON XapaKTEPUCTUKHU TUOAA.

Du3YeCKUH MPAKTHKYM.

Crnoco06s1 u3mepeHus: GU3NIECKUX BEIMUUH C UCTIOJIb30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOGCOJIIOTHBIE U OTHOCHUTEIIbHBIC MOTPEITHOCTH U3MEPEHUIN (U3UUECKUX BEIIUYHH.
OreHKa rpa”ul] TOTPEITHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEpPEHUM, MCCIECIOBAHUM  3aBUCHUMOCTEHN
bu3MYecKUX BEIWYWH, MPOBEpPKa MPEIJIOKEHHBIX TUMOTe3 (BBIOOpP W3 padoT,
OMHMCAaHHBIX B  TEMAaTHYECKUX  pa3fenax  «YUYEeHUUECKHUH  IKCIICPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM)).

MexnpeaMeTHbIe CBA3H.

WN3yuenue «kypca ¢Qusuku yrayonénHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCS ¢ YYETOM COJEPIKATEIbHBIX MEXKIPEAMETHBIX CBSA3EH C KypcaMmH
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mescnpedmemmuvie noOHAMUA, CEA3AHHbBIE C USYUEHUEM MEM 0008 HAYYUHO20
no3HanuA: sBIICHUE, HAy4yHBI (akT, TUrore3a, (u3nYeckas BEIMYMHA, 3aKOH,
TEopus, HaONIOJCHUE, SKCIEPUMEHT, MOJCIUPOBAaHUE, MOJENb, H3MEpPEeHHE,
MOTPENTHOCTH U3MEPEHUH, U3MEPUTETbHBIC TPUOOPHI, UGPOBas Ta00paTOPHSI.

Mamemamuka: pelicHHe CHCTEMbl ypaBHeHuM. JluHelHass QyHKIUS,
napaboa, rurep0Ooiia, ux rpaduKd U CBOMCTBA. TpPUTOHOMETpUUECKUE (PYHKIIHH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPHUECKOE TOXKIAECTBO.
BekTopbl U UX MPOEKIMHU HA OCH KOOPJIUHAT, CIIOKEHNUE BEKTOPOB.

Buonozusa: mexanndeckoe ABWKEHHUE B KUBOW mpupoje, nuddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OPTraHW3MOB, TEIJIOBOE 3arpsS3HEHHE OKPYXKAIOIIEH Cpepbl,
yTHIM3aIusi OWOOPraHMYECKOTO0 TOIIMBAa JJIsi  BBIPAOOTKHA  «TEIUIOBOW» U
AIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKEHUE U KAIWJUISIPHBIE SIBIICHUS B IPUPOJIE,
ANEKTPUUYECKUE SIBICHUS B 5KUBOM MIPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHHE AaTOMOB M MOJEKYI,
MOJb BEIECTBA, MOJISIpHAsE Macca, IMOJIyYeHHEe HaHOMAaTepPHaloB, TEIJIOBBIC
CBOMCTBA TBEPABIX TEJ, KUIKOCTEU U Ta30B, KUIKUE KPUCTAIUIbI, SJIEKTPUUECKUE
CBOMCTBAa METAJIJIOB, BJIEKTPOIUTHYECKAS] JUCCOLMALINS, TaTIbBAHUKA, SJIEKTPOHHAS
MHUKPOCKOMUSI.

TI'eocpagpusa: BnaxxHocTb BO3AyXa, BETPhI, 0APOMETP, TEPMOMETP.

Texnonozusa: npeoOpa3oBaHUE JABUKEHUM C MCTIOJb30BAHUEM MEXAHU3MOB,
y4€T CYXOTO M IKUJKOIO TPEHHS] B TEXHUKE, CTATHUYECKUE KOHCTPYKIUU
(KpOHILITEIH, pemeéTyaTble KOHCTPYKIIMHU), UCIOJb30BAHUE 3aKOHOB COXPaHEHUS
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MEXaHUKU B TEXHUKE (THPOCKOM, BOJOMET U JAPYTHE), IBUTATEIb BHYTPEHHEIO
cropaHusi, mapoBasi TypOruHa, OBITOBON XOJOAWIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUH
MOJYy4YEHUsI COBPEMEHHBIX MATEpUAOB, B TOM YHUCJIE HAHOMATECpPUAIIOB, H
HAHOTEXHOJIOTHH, JJIEKTPOCTAaTUUYECKas 3alluTa, 3a3€MJIEHUE 3JIEKTPOIpPHOOpPOB,
razopasps/iHble JJaMIIbl, TOJIYITPOBOJHUKOBBIC MPUOOPHI, FaIbBAHUKA.

11 kaacc

Paznen 4. JinekrpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumopelicTBue TMOCTOSHHBIX MAarHUTOB M TPOBOJAHUKOB C TOKOM.
MarautHoe mone. Bekrop MarHuTHOM wuHaykiuu. [IpuHuun cynepno3uiuu
MAarHUTHBIX MOJIEN. JINHUKA MarHUTHOW UHIYKIHH.

MarnuTtHoe 1oJjie MPOBOJAHUKA C TOKOM (TIPSMOTo MPOBOJHUKA, KAaTYIIKH U
KpyroBoro BuTka). OneIT Dpcrena.

Cuna AMnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna JlopeHiia, e€ HanpaBiIE€HUE U MOJIYJIb. JIBUXKEHUE 3apsSKEHHOU YACTULIBI
B OJJHOPOJHOM MarHuTHoM mosie. Pabora cuibl Jlopenia.

MaruauTHoe 1nose B Beniectse. PeppoMarHeTUky, napa- U TMaMarHeTUKH.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKUE TMPOLECCHI: MPUMEHECHUE

MOCTOSIHHBIX MarHMuTOB, 3JIEKTPOMAarHUTOB, TECTeP-MYJIbTUMETD,
ANEKTPOABUTATENb SIKOOH, YCKOPUTENIN 3JI€MEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kapruaa 7uHMI  MHOYKIIMM  MAarHUTHOTO  MOJS  TOJIOCOBOTO M
M10JIKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB.

Kaptrna nuHuit MaraHuTHOM MHIYKIMH OIS JJIMHHOTO MIPSIMOTO IPOBOTHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO ITPOBOJHUKA, KATYIIKU C TOKOM.

B3aumonericTBre ABYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HenictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

HaGmronenne nBUXKEHUS IMyYKa AIEKTPOHOB B MATHUTHOM TIOJI€.

[TpuHIMI JNEUCTBUS 3JIEKTPOU3MEPUTEIILHOTO npubopa
MAarHUTOSJIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJIS IOCTOSIHHBIX MATHUTOB.

HccnenoBanne cBOWCTB (eppOMArHETUKOB.

HccnenoBanne AeNCTBUS MOCTOSIHHOIO MarHUTa HA PaMKy C TOKOM.

N3mepenue cunbl Amrepa.

N3ydeHne 3aBUCUMOCTH CUJTbI AMIIepa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHJIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIiepa.

Tema 5. dnekmpomazcHumnas uHOYKuus.

SBrieHne 3JIEKTPOMArHUTHOM MWHAYKIMU. [lOTOK BEkTOpa MAarHUTHOM
naayknuu. JOJIC mHAYKOMU. 3aKOH JJICKTPOMAarHuTHOM wuHAykuuu Dapajes.
Buxpesoe anekrpuueckoe nose. Toku Dyko.
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OJC uHIyKIMU B TPOBOJHUKE, TBHKYIIEMCS B OJHOPOJIHOM MAarHUTHOM
ToJIE.

ITpasuno Jlenua.

NunyktuBHOCTh. KaTyiika WHIYKTUBHOCTH B IIEMM MOCTOSIHHOTO TOKAa.
SABnenne camonnaykuuu. J/C caMOMHIYKIUU.

DHEeprusi MAarHUTHOTO TIOJISL KATYIIKUA C TOKOM.

DIJIEKTPOMArHUuTHOE TOJIE.

TexHu4eckne yCTpOMCTBA M TEXHOJOTHMYECKHUE MPOIECCHI: MHAYKIIMOHHAS
Meyb, COJICHOU], 3alUTa OT JEKTPU3AIMU T MPHU JIBIKCHUU B MATHUTHOM I10JI€
3emMiu.

Jemoncmpayuu.

HaGmronenue siBjeHUst 3JIEKTPOMArHUTHOW UHIYKITUU.

UccnenoBanne 3aBucumoctd O/IC MHAYKUMHM OT CKOPOCTH H3MEHEHMS
MarHUTHOTO MOTOKA.

[Ipasuiio Jlenua.

[Tanenne marauTa B aJIOMHUHUEBOM (MEIHON) TpyOe.

SBneHre caMOMHIYKITUH.

Uccnenoanue 3aBucumoctd IJIC caMOUHAYKIIUU OT CKOPOCTH M3MEHEHUS
CHJIBI TOKA B IIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Ornpenenenue NHAYKIMY BUXPEBOTO MAarHUTHOTO MOJIS.

HccnenoBanue sIBIEHUS CAMOUHAYKIUU.

COopka Moienu 3JIEKTPOMarHUTHOTO TeHEpaTopa.

Pa3znen 5. KosieOanusi u BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

Konebarensaas cucrema. CBOOOIHBIE KOJIEOAHUS.

["apmonnyeckue konebanusi. Kunematudeckoe M AMHAMUYECKOE OIMHMCAHHUE.
DHEPreTUYecKoe OMUCaHUE (3aKOH COXPAHEHUs] MEXaHUYECKO sHepruu). BuiBoja
JTUHAMUYECKOTO OMHMCAHHS TApMOHUYECKUX KOJIEOAHWM M3 WX DHEPreTUYECKOrO U
KUHEMAaTUYECKOTO OMUCAHUS.

Ammmutyna u (aza konebanmif. CBA3b aMIUTUTYbI KOJIEOAHWN HCXOIHOMN
BEJIMYHMHBI C aMIUTUTY/IaMU KOJIeOaH €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon m dacrota konmeOanuit. Ilepmom Manmbix CBOOOAHBIX KoJeOaHUM
MaTeMaTU4ecKoro MasTHuka. llepmom CBOOOMHBIX KoJeOaHUN TPYKUHHOTO
MasiITHUKA.

[TonsiTue o 3aTyxarmux Konedanusx. BeiHyxneHHbIe kKoneOanus. Pe3onanc.
Pe3onancnas kpuBas. BiusHue 3aryxaHuss Ha BHUJ PE30HAHCHOW KPHUBOM.
ABTOKOJIEOAHMUS.

TexHuueckne yCcTpoMCTBa U TEXHOJIOTUYECKHE MTPOLIECChl: METPOHOM, Yachl,
Kaudelly, My3blKaJlbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpauuu.

3anuck KoaedaTeIbHOTO JIBUKECHUSL.
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Habmronenne He3aBUCUMOCTH NEpUOA MaJbIX KOJEOaHU Ipy3a HA HUTH OT
AMILIUTYIBL.

HccnenoBanue 3aTyXalolmUMX KOJeOAHMM M 3aBUCUMOCTH  IE€pUOJA
CBOOOJHBIX KOJIEOAHHUI OT COMPOTUBIECHHUS.

HccnenoBanne koneOaHuid Trpy3a Ha MAcCCUBHOM TMPYXKHUHE C IEJbIO
(dopMHUpOBaHUS IPEICTABICHUNA 00 UI€aTbHON MOJIETN Py KUHHOTO MasiTHUKA.

3aKOH COXpaHEHHUs SHEPIUH MPU KOJEOAHUSIX IPy3a HA MPYKUHE.

HccnenoBanne BbIHYK/IEHHBIX KOJIEOaHUM.

HaGmonenue pesonanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue mnepuoga CBOOOAHBIX KOJIEOAHMM HUTSHOTO M MPYXKUHHOTO
MasITHUKOB.

N3yuyenue 3aKOHOB JBUKEHUS Tela B X0/€ KoJieOaHU Ha YIIPyroM MojiBece.

N3ydenune NBUAKEHHS HUTSHOTO MasTHUKA.

[IpeoGpazoBanue SHEPTUHU B IPY>KMHHOM MAasITHHUKE.

HccnenoBanuie yObIBaHUS aMIUTMTYbI 3aTYXaIOMUX KOJIeOaHUH.

HccnenoBanne BoIHYKIEHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazHummnosle Ko1edanusl.

KoneGarenpubiii koHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIC KoOJIeOaHUSI B
ujeallbHOM KoJjiebaTesbHOM KOHType. Dopmyna Tomcona. CBs3b aMILTUTY/IbI
3apsia KOHJEHCATOpa ¢ aMIUTUTYAO0N CUJIBI TOKA B KOJIEOATEIILHOM KOHTYDE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJTbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromue AIEKTPOMArHUTHbIE Kosie0aHus. BoiHyX1€HHBIE
AIEKTPOMArHUTHBIE KOJIeOaHUsI.

IlepeMennblii TOK. MOIIHOCTH NEPEMEHHOrO TOKAa. AMIUIUTYJHOE U
JECUCTBYIOIIEE 3HAYCHHE CHUJIbI TOKA M HANPSDKEHUS TPH pa3IuvyHou ¢dopme
3aBUCHUMOCTHU IIEPEMEHHOTO TOKa OT BPEMEHH.

CunycouganbHbli TIEpEMEHHBIN TOK. Pe3ucrop, KOHIEHCAaTOp M KaTyllKa
UHIYKTUBHOCTH B LEMH CHUHYCOWJAJIBHOTO NMEPEMEHHOIO0 TOKAa. PE30HAHC TOKOB.
Pe3onaHc HanpsixeHUN.

Uneanbusiii  Tpanchopmatop. IlpomsBonctBo, mepegada u moTpebiaeHUE
AIEKTPUYECKOU SHEPTUH.

OKOJIOTUYECKHE PUCKU MpU IPOU3BOACTBE 3EKTposHepruu. Kyinbrypa
HCIIOJIB30BAHUS JIEKTPOIHEPT UM B IOBCEITHEBHOW KU3HMU.

TexHnueckne yCTpOMCTBA M TEXHOJIOTMYECKUE MPOLIECCHI: JICKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU JJIEKTPOIEpeaay.

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBUCUMOCTH YaCTOTHI CBOOOTHBIX KOJIE€OAHHI OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpA.

OcuuorpaMMbl 3JIEKTPOMArHUTHBIX KOJI€OaHUH.

I'enepaTop He3aTyXarMIUX JIEKTPOMATHUTHBIX KOJIEOAHUH.

Mojenp 3JIeKTPOMAarHuTHOTO T€HEpaTopa.

BoiHyXeHHbIE CHHYCOUATbHbIE KOJIeOaHuUs.
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Pe3uctop, kaTymka MHIYKTUBHOCTH M KOHAEHCATOP B LIEMU MEPEMEHHOIO
TOKa.

Pe3oHanc mnpu mnociaeAOBATENbHOM COEAMHEHHHM PE3UCTOpA, KaTyUIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

YcTpoicTBO U IPUHIIUIT ISUCTBUS TpaHCchopMartopa.

Mopenb TMHUM 3JeKTpOonepeIadHn.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3yuenne Tpancpopmartopa.

HccnenoBanne nmepeMEHHOTO TOKa 4epe3 IMOCJIEeI0BATEIbHO COEAMHEHHbBIE
KOHJEHCATOP, KaTyLIKY U PE3UCTOP.

HaGmronenue s1eKTpOMarHuTHOro0 pe3oHaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u I1eKmMpPOMaAZHUMHbLE 80IHbL.

MexaHudeckue BOJHBI, YCIOBUS UX pacnpoctpaHeHus. [lonepeunbie u
OpojoJibHbIE BOJIHBL. llepuosa, CKOPOCTh paclpOCTpaHEHUS U JJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJH: OTpaXEHHE, IMpeloMJIeHUE, UHTEephEepeHIUs U
nudpakuus.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

[IIymoBoe 3arpsi3sHEHUE OKPYKAIOIIEH Cpe/ibl.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3ITyYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmMHas opreHTanus BEKTOPOB B 3JIEKTPOMATHUTHOW BOJIHE.

CBoiicTBa  3JIEGKTPOMArHUTHBIX  BOJIH:  OTPAXKEHHE,  IPEIOMIICHHUE,
noJisipu3aius, uHTephepeHIus U AUPPaKIUs.

[IIkana 37€KTPOMArHUTHBIX BOJH. [IpuMeHeHne 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI pagUOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckne ycTpoWcTBA M MPAKTHUYECKOE NPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBAsi TUArHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpauuu.

OObpazoBaHue 1 pacpoCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKa.

3aBUCUMOCTb JITTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

HaGmronenne oTpakeHus M MPETOMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenne natepdepeniiny u Audpakiinu MeXaHUIeCKUX BOJTH.

AKyCTHYECKHMN PE30HAHC.

CaoiicTBa yibTpa3ByKa U €ro NpUMEHEHHE.

HaGmronenne cBsi3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIMTYAOU U
4acTOTOU KoJieOaHM.

HccnenoBaHnne  CBOMCTB — 3JIGKTPOMAarHUTHBIX ~ BOJH:  OTpPa)KEHHE,
MpeIoMIIeHHE, NoJisipu3anus, Tudpaxkuus, narepdepeHius.

O6Hapy:xeHue nH(HPaKpacHOTo U yIbTPaPUOIETOBOTO U3TYUCHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.
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N3y4yeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHnne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

IIpsAMosMHEHHOE pacpOCTpPaHEHHUE CBETAa B OJHOpPOAHON cpexne. JIyu cera.
To4euyHbIli HCTOYHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHBI OTpaxkeHusi cBera. [locTtpoenne n3o0paxeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHbI TPeIOMIIEHHS cBeTa. AOCONMIOTHBIN TOKa3aTeb
npenomiieHus. OTHOCHUTENIBHBIM NTOKa3aTeNb npeaomieHus. [IocToSIHCTBO 4acTOThI
CBETA U COOTHOIIEHUE JIJIMH BOJIH IIPU IEPEX0JE MOHOXPOMATUUYECKOTO CBETA YEPE3
IPaHULy pa3ena ABYyX ONTUYECKUX CPEI.

Xon nyueit B npusme. [Jucnepcus cBeta. CiokHbI cocTaB 0eloro cBera.
[Ber.

[TonHoe BHyTpeHHEE OTpakeHHE. [IpeaenbHblil yroy MoJHOro BHYTPEHHETO
OTpa)KEHUS.

CobOuparome u pacceuBarolue JHH3bL. ToHKas JuH3a. DOKycHOe
paccTOosIHME M ONTHYECKas CHJIa TOHKOM JIMH3bL. 3aBUCHMOCTH (POKYCHOIO
pPAcCTOSIHUSI TOHKOM CepUuecKo JUH3bI OT €€ T€OMETPUH U OTHOCUTEIHHOTO
NIOKAa3aTels IPEJIOMIICHHUS.

dopmyia TOHKOU JIMH3BL. Y BEJIMYEHUE, JABAEMOE JIMH30M.

Xop dyda, MPOMIEAIIETO JUH3Y IOJ MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontudeckor ocu. IlocTpoeHne uU300paKeHU TOYKM M OTpe3Ka MpSIMOM B
coOMparoIux
Y PACCEUBAIOUIUX JIMH3aX U UX CUCTEMAX.

OnTuueckue mpubopsl. Pazpemaromas cnocooHocTh. ['1a3 kak onTuyeckas
cucTema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBas ontuka. HuTepdepenmus cBeta. KorepeHTHbIE HMCTOYHHKH.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT JBYX KOIE€pEHTHbIX MCTOYHHMKOB. IIpuMepbl KiaccHuecKux
UHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakuusa csera. [Audpakumonnas pemérka. YcioBue HAOIOIEHUS
[VIABHBIX ~MAaKCUMYMOB IIpM NaJCHUA MOHOXPOMATHYECKOIO CBE€Ta Ha
TuGPaKIUOHHYIO PEIIETKY.

[Tonmsapuzanus ceera.

TexHuuyeckne yCTPOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: OYKH, JIyIa,
nepuckon, Qoroanmnapar, MUKPOCKON, MPOEKLIHMOHHBIM ammapaT, MpPOCBETICHHE
OIITUKH, BOJIOKOHHASI ONTHKA, TU(PAKIMOHHAS pEHIETKA.

Jemoncmpauuu.

3aKOHBI OTPA’KEHHUSI CBETA.

NccenenoBanne npenomMieHus CBETa.

HaGunroneHre noiaHoro BHyTPEHHEr0 OTpakeHHsl. MoJienb CBETOBOJA.

HccnenoBanne xoma CBETOBBIX IIYYKOB 4e€pe3  INIOCKOIAPAJUICIBHYIO
IJJACTUHY U IIPU3MY.
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HccnenoBanuie cBOMCTB M300paXKeHUI B JIMH3AX.

Mojaenn MUKPOCKOIIa, TEJIECKOIIA.

HaGmonenne nntepdepeHnn crera.

HaGmtoneHre iBeTOB TOHKUX TUIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuenue nuppakunoHHON pErETKY.

Ha6monenue nudpakiimOHHOTO CIEKTpA.

HaGmronenue nucnepcuu ceera.

HaGmtonenue nonsipusaiuu cBera.

[IpumeneHue MOSIPOUIOB JIJISl U3YUCHUSI MEXaHUUECKUX HANPSHKEHU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue nokazaresns NpeaoMICHUs CTEKa.

UccnenoBanne 3aBUCUMOCTH (OKYCHOT'O PAacCTOSHUSI OT BemlecTBa (Ha
puMepe KUIKUX JTUH3).

N3mepenue HoKyCHOTo pacCTOSIHUSL PACCEUBAIONIMX JIUH3.

[TonyueHnne n300pa’keHMS B CUCTEME U3 IUIOCKOTO 3€pKaia v JINH3BI.

[TonyueHnne n300pa’keHUS B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeeCKOMUYECKUX CUCTEM.

HaGmonenune nudpakunu, nHTEpGEPEHIIUN U TIOJIPU3AIUN CBETA.

N3ydenne nmonsipusaiuu cBeTa, OTPaKEHHOTO OT OBEPXHOCTH IUDJICKTPHKA.

N3yuyenue nnTepdepeHnm 1a3epHoro U3IyuyeHus Ha IBYX HIENsX.

HaGmonenue nucnepcum.

HaGmonenue u uccnegoBanue TUPpakImOHHOTO CIIEKTPA.

N3mepenue 1IMHbI CBETOBOM BOJIHBI.

[lony4yenue crniekTpa U3My4eHUs CBETOAMOJA TIPU MOMOILIU TUPPAKITMOHHON
pPEIETKH.

Paznen 6. OcHOBBI clieNMAJILHON TEOPUU OTHOCUTEIbHOCTH.

['paHuibl  PUMEHUMOCTH  KJIACCHYECKOM  MexaHuku.  [locTymaTel
CHEUUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  mHTepBan. [IpeoOpazoBanus Jlopenma.
VYcnoBue npuynHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeJJICHUE
BPEMEHH U COKPAIICHUE JTUHBI.

DHeprus U UMNYJIbC PEISATUBUCTCKOW YACTHUIIBI.

CBsi3b Macchbl ¢ SHEPTUEH U UMITYJILCOM PEISITUBUCTCKON YaCTULIBI. DHEPTUs
MOKOSI.

TexHuueckre YCTPONCTBA M TEXHOJOTMUECKUE MPOLECCHI: CIYTHUKOBBIC
MPUEMHHKH, YCKOPUTEIH 3aPSIKEHHBIX YaCTHIL.

Y4eHndecKuil IKCIIEPUMEHT, JIA0OpaTOPHBIE PAOOTHI, MPAKTUKYM.

Onpenenenue UMMOyJAbca M HDHEPTHM  PEISITUBUCTCKUX dYacTul (1O
doTorpadusm TPeKOB 3apsHKEHHBIX YaCTHUI] B MATHUTHOM TI0JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-601H060ii Oyaaiusm.

PaBHOBecHOE TemiIoBoe wu3AydYeHHE (MBIyUYeHHE aOCOIIOTHO YEPHOTO
tena). 3akoH cMernieHus Buna. I'unotesa [1naHka o kBaHTax.
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®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®dotorpdekt. Onbitel A. I'. CronetoBa. 3akonsl pororddexra. YpaBHeHUE
OiinmreitHa ayist potoaddexra. «Kpacuas rpanuiay gororddexra.

JlaBnenue cBeta (B YACTHOCTH, [aBJICHUE CBeTa Ha aOCOJIIOTHO
MOTJIOIIAIOIIYI0 W aOCONIOTHO OTPaXKalwIllylo MoBepXHOCTh). Ombitel 1.
H. JleGenesa.

BosiHoBbIe cBolicTBa yacTull. BonHbl ne bponns. JliinHa BoaHbL 1e bpoins u
pasMmepsl 00JacT JIOKAJIM3AllUU JABWXKYIIEHcs dactuiel. KopryckymnspHo-
BOJIHOBOH Ayanu3Mm. Judpakuus 31eKTpOHOB Ha KpHUCTaLIaX.

Crneunduka usmepenuii B Mukpomupe. COOTHOIIEHUSI HEOIpeaAeIEHHOCTEN
I'eiizenbepra.

TexHuueckne yCTPOMCTBA U TEXHOJOTHYECKHE MPOIIECChI: CIEKTPOMETD,
dboTosnemMenT, (HOTOAATUMK, TYHHEIBHBIM MHKPOCKOI, COJIHEUHas OaTapes,
CBETOJIUO/.

Jemoncmpayuu.

®dotor(pdekT Ha yCTaHOBKE C IIMHKOBOM TJIACTUHOM.

Uccnenosanue 3akoHOB BHeNIHEro (GoTodddekra.

UccnenoBanre 3aBUCUMOCTH  COMPOTHUBIICHHS  TOJYNPOBOJHUKOB  OT
OCBEIIEHHOCTH.

CBeToauon.

Conneunas Oartapesi.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKmuKym.

Uccnenosanue Goropesucropa.

N3mepenue noctostHHoi [Inanka Ha ocHOBe uccienoBanus Gporodddexra.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA YE€PE3 CBETOAUO/ OT HAINIPSKEHHUS.

Tema 2. Qu3zuxka amoma.

OnbITel IO UCCHENOBaHUIO cTpoeHUsl aTtoma. [lmaHerapHas Mozenb aToma
Pezepdopna.

[Toctymarel bopa. M3nydenue u nornomienre (OTOHOB MPH MEPExojie aTomMa
C OJIHOTO YPOBHS 3HEPTUU Ha IPYTroil.

Bunsl ciektpoB. CrieKTp ypOBHEM 3HEpTrUH aToMa BOJAOPO/A.

CnoHTaHHOE U BBIHYKJIEHHOE U3JIyueHue cBeta. Jlazep.

TexHnueckne yCTpPOMCTBA M TEXHOJOTHMYECKUE IPOLECCHI: CIEKTPaJIbHbBINI
aHanu3 (CIEKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpauuu.

Monens onbita Pezepdopaa.

HaGmoneHne mMHEHYaThIX CIIEKTPOB.

Y CTpOoNCTBO M AEUCTBUE CUETYMKA HOHU3UPYIOIIUX YACTUL.

Ornpenenenue JIMHBI BOJHBI JTA3€PHOTO U3TyUEHHUS.

Yuenuueckuit sxcnepumenm, nadvopamopuvie pabomaoit, npaKmuKym.

HaGmtonenue nuHevaToro cnekrpa.

HccnenoBanue crniekTpa pa3pekeHHOTO aTOMapHOTO BOJOPO/a U U3MEPEHUE
noctosiHHoM Punbepra.

Tema 3. Quzuka amomHoz20 A0pa u 31eEMEHMAPHBLIX YACMUY,
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Hyxknonnas monens simpa ['eiizenOepra—Banenko. 3apsa sapa. MaccoBoe
yucio saapa. M3oromsl.

PanunoaktuBHOCTh. Anbda-pacnaj. DJIEKTPOHHBIA M TMO3UTPOHHBIA OeTa-
pacnaz. I'amma-usinydeHue.

3aKOH paJMOaKTHUBHOrO pacnaaa. PaanoakTHUBHBIE HW30TOINBI B MPHUPOJE.
CBolicTBa MOHM3UPYIOUIETO M3JIy4eHHs. BinsHuEe paguoOaKTUBHOCTH HA >KUBBIC
opranu3Msbl. EcrecTBeHHbil (hoH uznydenus. Jlozumerpusi.

DHeprust CBsI3M HYKJIOHOB B siipe. S nepHbie cuiibl. JledexT maccsl sapa.

Snepubie peakuuu. [lenenue u cuntes saep. Snepusie peaktopsl. [Ipobiemsl
YOPaBIIEMOI0 TEPMOSAJEPHOTO CHUHTE3a. OKOJOTUYECKHUE aCMEKThl Pa3BUTHUS
SIIEPHOM YHEPIETUKHU.

MeToibl pErucTpalvii U UCCIIEA0BAHUS DIEMEHTAPHBIX YACTHIL.

OyHAaMEHTaJIbHbIE B3aUMOJICUCTBUS. bBapuoHBI, ME30HBI U JICOTOHBI.
IIpencraBnenne o CtanaapTHOi Mozenu. KBapk-riirooHHass MOJENb aIpOHOB.

®usuka 3a npeaenamu CtanpapTHOM Mojenu. TéMmHas marepus U TEMHas
SHEprus.

EnuncTBO puznueckoit kapTUHBI MUpA.

TexHuueckue ycTporucTBa U TEXHOJIOTMYECKHUE MPOIECCHI: TI03UMETP, KaMmepa
Buiibcona, siiepHbIN peakTop, TEPMOSIICPHBINA pPeakTop, arToMHast 00MOa, MarHUTHO-
pe30oHaHCHas ToMorpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusiM).

HccnenoBanue paguoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuyenue nornomuieHus: 6eTa-4acTull aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI ACTPOHOMMHU U ACTPOPHU3UKH.

Drtanbl pa3BUTHS aCTpOHOMUU. [IpuKIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
actpoHoMuH. [IpUMEHMMOCTH 3aKOHOB (U3UKUA IS OOBSICHEHHS TPUPOJIBI
KOCMUYECKUX 00BHEKTOB.

Mertonsl acTpoHOMUYECKUX ucciaegoBaHuil. COBpPEMEHHbBIE ONTUYECKUE
TEJIECKOTIBI, PAIMOTENIECKOIBI, BHEATMOC(hEpPHAs ACTPOHOMHS.

Bun 3Bé3gnoro Heba. CosBe3nusi, sApKue 3BE3/bI, IMJIAHETHI, UX BUIUMOE
JIBHKECHUE.

Conneynas cucrema.

Connne. ConmHeuHasi akTUBHOCTb. MIcTounuk sHepruu CoJiHIa U 3BE3.

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTHUKU. J(MarpaMma «CreKTpajibHbIN KIacc —
CBETUMOCTb». 3BE31bl IJIABHOM MOCIEA0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3J T[JIABHOM IIOCIIEIOBATEIBbHOCTU. BHYTpeHHeEe CTpOeHHE
3B€311. COBpeMEHHBIE MPEJCTABICHUS O MPOUCXOXKIAECHUU U 3Bostounn CoiHIa U
3BE3/1. DTambl )KMU3HU 3BE3I.

Muneunsiii Iyt — nama I'amaktuka. Ilonokenue m nuxenue ConHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranmaktvku u kBa3zapsl. YEpHBIE ABIPHI B sApax
rajgakTuK.

Bcenennas. Pacimupenue Beenennoii. 3akon Xa60ua. Pazoeranue rajakTuk.
Teopus bosbmoro B3peiBa. PenkToBOE M3nydeHue.
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Macmtabnas ctpyktypa Beenennoi. MeTaranakTuka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Yuenuueckue naoniooenus.

HaGmronenust 38€31HOr0 Heba HEBOOPYKEHHBIM TJ1a30M C UCIOJIH30BAHUEM
KOMITBIOTEPHBIX MPWIOKEHUM JJIsI ONpeieNIeHUs] TTOJIOKEHNS HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3Ausi (CEBEpHOro MONYLIIApHUS U SIPKUE
3BE3MBI.

HaGmonenuss B Teneckon JlyHbl, IMJIaHET, TYMaHHOCTEH U 3BE3IHBIX
CKOIUICHUH.

Du3YeCKUH MPAKTHKYM.

Crnoco06s1 u3mepeHus: GU3NIECKUX BEIMUUH C UCTIOJIb30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOGCOJIIOTHBIE U OTHOCHUTEJIbHBIC MOTPEITHOCTH U3MEPEHHUN (PU3UYECKUX BEITUYUH.
OueHka rpanull MOrpPeIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEpPEHUM, MCCIECIOBAHUM  3aBUCHUMOCTEHN
bu3MYecKUX BEIWYWH, MPOBEpPKa MPEIJIOKEHHBIX TUMOTe3 (BBIOOpP W3 padoT,
OMUCAHHBIX B  TEMAaTHYECKUX  pazlienax «YUCHUYECKUH  DKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM)).

O6o0maromiee NOBTOPEHHUE.

OO6o001IeHue 1 cucTeMaTu3alus CoAep:Kanus pasziesoB Kypca «MexaHukay,
«MonexynspHas GU3NKa U TEPMOAMHAMUKAY, « DIEKTPOAUHAMUKaY, «Konebanus u
BOJIHBDY, «OCHOBBI CIENHAIBHON TEOPUM OTHOCHUTENIBHOCTHY», «KBaHTOBas
buznkay, « 3MEMEHTHl ACTPOHOMUHU U aCTPOPUIUKIY.

Ponb ¢u3uku © acTpoHOMHM B HSKOHOMHYECKOW, TEXHOJIOTHMYECKOMH,
COLIMAJILHOM M ATUYECKOH cpepax nesTeTbHOCTH YeJI0OBeKa, POJib U MECTO (PU3UKU U
ACTPOHOMHH B COBPEMEHHOW HAay4YHOW KapTHHE MHUpPa, 3HAYEHUE OIMMUCATEIBHOM,
CUCTEMATH3UpyIOliel, OOBSICHUTEILHOH W  MPOTHOCTUYECKOW  (PyHKIIHIMA
buzudeckoi Teopun, poib GU3NIECKON TCOpHH B (DOPMUPOBAHUHM TIPECTABICHHM
0 (hU3UYECKON KapTUHE MHUpPA, MEeCTO (PU3NUYECKOW KapTHHBI MHpPA B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTABICHUN O IPUPO/IE.

MexnpeaMeTHbIe CBSI3H.

N3yuenne «kypca ¢usuku yraoyonéanoro ypoBHs B 11 kiacce
OCYILIECTBIIAETCS C YUETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa(uul ¥ TEXHOJIOTHH.

Meosicnpeomemmnoie nOHAMUA, C6A3AHHbLE C U3YUEHUEM MEMOO06 HAYUHOZ0
nO3HAHUA: SBIICHUE, HAY4YHBIM (akT, THMOTe3a, (U3MYecKas BEIWYWHA, 3aKOH,
TEeOpHsi, HAOMIOJEHUE, SKCIEPUMEHT, MOJEIUPOBAaHUE, MOJEIb, HU3MEPECHHUE,
MOTPENTHOCTH U3MEPEHU, U3MEPUTETbHBIE PUOOPHI, (P pOBas TadOpaTOPHSI.

Mamemamuka: pelieHHE CHCTEMBl YpaBHEHUW. TpUrOHOMETpHUUYECKHE
(GYHKIIMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXIECTBO. BEKTOpBI M WX MPOEKIHH HA OCU KOOPJAHMHAT, CIOKEHUE BEKTOPOB.
[IpousBonHbie 3nemMeHTapHbIX (yHKIUNA. [Ipu3Haku nomoOust TPEyroJbHUKOB,
onpeiesieHne TIOMAaU MIOCKUX GUryp u o0bEMa Tel.
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buonozusa: snextpuueckue SBICHHS B JKUBOM NPHUPOJE, KoJeOaTelbHbIE
IBWKECHHUS B JKMBOM IPUPOJE, DKOJOTMYECKHME PUCKM IIPU MPOU3BOJICTBE
DIEKTPOIHEPTUH,  DJIEKTPOMAarHWTHOE  3arpsA3HEHHE  OKPYXKAIOIIEW  Cpensl,
YIBTPA3BYKOBasl JUArHOCTMKA B MEJIMIMHE, ONTHUYECKUE SBICHHS B JKHUBOU
IIPUPOJIE.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYypa TBEPIBIX
TEJ, MEXaHU3Mbl 00Pa30BaHUS KPUCTAJUTMUECKON PEIIETKH, CIEKTPAJIbHBIN aHAIN3.

I'eocpagpua: wmarHuTHblE TIONIOCA 3€MJM, 3AJIEKH MArHUTHBIX PYI,
dboTochEMKA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSIHHBIX MAarHUTOB, JJEKTPOMAarHUTOB,
ANeKTpoABUraTeNlb SIkoOu, reHepaTop NMEePEeMEHHOTO TOKa, MHAYKIIMOHHAs Me4b,
JMHUU 3JIEKTpONEpeaay, 31EKTPOJABUTATEND, paaap, PAAUONPUEMHUK, TEIEBU30P,
anteHHa, Tteiedon, CBY-meub, ynbTpa3ByKoBas JUAarHOCTUKa B TEXHUKE,
NPOEKIIMOHHBIN anmnapart, BOJIOKOHHAs ONTHKA, COJHEUHas OaTapesi, CIIyTHHUKOBBIE
NPUEMHHUKHY, SIIEPHASI SHEPTETUKA U SKOJIOTMYECKHUE aCIIEKThI €€ pa3BUTHUA.
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IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
YUYEBHOMY NPEJMETY «®U3UKA» (YIJIYBJEHHBI YPOBEHbD)

JINYHOCTHBIE pPe3yJibTaThI

JIMYHOCTHBIC Pe3yJbTaThl OCBOEHUS YUueOHOTro npeaMera « ODu3nKay J0JKHbI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEH JHUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMM, TIO3UTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOLIUX
TPaJAUIIMOHHBIM LIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIEITEIBHOCTH B MPOIIECCE peaav3allii OCHOBHBIX HalpaBJICHUM
BOCIUTATEILHOU IESATEIBHOCTH, B TOM YHCJIE B YACTH:

1) epasncoanckozo éocnumanus:

c(hOpMUPOBAHHOCTH I'PAXKIAHCKOM MO3UITUN 00YUAIOIIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJICHA POCCUUCKOTO OOIIECTRA;

NPUHATHAE  TPAJAUIMOHHBIX  OOIICYEIOBEUECKUX T'YMAHUCTHUYECKUX M
JNEMOKPaTUYECKUX 1IEHHOCTEH;

TOTOBHOCTh BECTU COBMECTHYIO JI€SITEIBHOCTh B MHTEpPECax IpaKJaHCKOIro
oO11iecTBa, y4acTBOBaTh B CaMOYIIPaBJIEHUH B 00pa30BaTeIIbHON OpraHu3aIluy;

YMEHHE B3aUMOJICCTBOBAThH C COLIMATIbHBIMU UHCTUTYTAMHU B COOTBETCTBUU
¢ uX QyHKIMUSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) nampuomuueckozo 60CRUMAHUSA:

c(hOpMHUPOBAHHOCTh POCCUICKOM I'PaKIaHCKOMN UJEHTUYHOCTH,
NaTPUOTU3MA;

LEHHOCTHOE OTHOIIEHUWE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTHXKEHUSM
POCCUHCKHMX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKH;

3) 0yxX06HO-HPABCMEEHHO20 80CRUMAHUA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OpUEHTHPYSACh HAa MOPAIIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
NEATENBHOCTHA YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) acmemuueckozo 60CRUMAHUA:

3CTETHYECKOE OTHOLIECHUE K MUPY, BKJIKOUYasi 3CTETUKY HAYYHOT'O TBOPUECTBA,
pHUCyIero (Gu3n4ecKoil HayKe;

5) mpyooeozo socnumanus:

MHTEpEC K pasnu4HbIM cdepam mpodeccHoHaTbHON AESTEIBHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PM3UKOW U TEXHUKOHN, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymiei mpodeccun u peaan30BbIBaTh COOCTBEHHBIE KIU3HEHHBIC TUIAHBI;

TOTOBHOCTh U CLIOCOOHOCTH K 0Opa30BaHUIO U CaMOOOPa30BAHUIO B 001aCTH
(bU3UKHU HA TPOTS>KEHUHU BCEU JKU3HU;

6) 9Kon0cuuecKo020 60ocnUmMaHUA:

c(hOpMUPOBAHHOCTh HKOJIOTHYECKON KYJIBTYpPbI, OCO3HaHUE TJI00AIBHOTO
XapaKTepa HKOJOTUUECKUX MPoOIeM;
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IUIAHUPOBAHUE U OCYILECTBIICHUE IEMCTBUI B OKPYKAIOIIEHN CpeZie HA OCHOBE
3HAHU LEJIed YCTOUYHUBOTO Pa3BUTHUSA YEIIOBEUECTBA,

paclIMpeHne OmbITa AEATEIBHOCTH HKOJOTMYECKOM HANpaBJIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI 10 (PUBHKE;

7) ueHHOCIMU HAYYHO20 NOZHAHUA:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAaHHE LIEHHOCTH HAyYHOM JEATEIbHOCTH, TOTOBHOCTh B IIPOILECCE
M3y4YeHUs] (PU3HKHU OCYILIECTBIIATH IPOCKTHYIO U UCCIEI0BATENbCKYIO IEATEIbHOCTD
WHIVBU1YaJbHO U B TPYIIIIE.

MeTanpeaMeTHbIe Pe3yJabTAThI

Ilo3naeamenvhvle ynusepcaivHwle yueodnvle 0eiicmeus

basosvie nocuueckue oeticmeus:

CaMOCTOSATEILHO  (OPMYJIMPOBATH M aKTyaJIM3MpOBaTh  MPOOJIEMY,
paccMaTpHBaTh €€ BCECTOPOHHE;

ONpENCITh IICIM JIeITCILHOCTH, 3aJaBaTh IapaMeTPbl U KPHUTEPUU HUX
JTOCTHKEHUS;

BBISBJISATh 3aKOHOMEPHOCTH W  TIPOTHUBOPEUYHsS B  pacCMaTPHBACMBIX
(U3HYECKHX SIBIICHUSX;

pa3pabaThiBaTh IJIaH PEIIEHUs MPOOJIEMBbI ¢ yU4ETOM aHallh3a MUMEIOIIUXCS
MaTepHUATIbHBIX U HEMAaTEepUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B  JESATEIbHOCTb, OIEHUBATH COOTBETCTBHUE
PE3YNIBTATOB LIETSIM, OIIEHUBATh PUCKHU TOCJIEICTBUN JEATEIHHOCTH;

KOOPJIMHUPOBATH W  BBIMOJHATH PabOTy B  YCJIOBHSIX PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BUBAaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TMPOOIIEM.

ba3zoevie uccnedosamenvckue oeilicmeusn

BJI/IETh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBHIMU TOHSITHSIMHU M METOIaMU
bu3IecCKol HAYKH,

BJIQ/IETh HaBBIKAMU y4E€OHO-MCCIIEOBATENHCKON M MPOEKTHOM JAESITEIIBHOCTH
B 00ylacT (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITENIBHOMY MOUCKY
METOJIOB pElIeHHs 3ajad (U3HUECKOTO COJNEpIKaHMs, MPUMEHEHHIO Pa3IMYHBIX
METO/IOB ITO3HAHMS,

BJIQJIETh BHUJAMH JICSITEIBHOCTH TIO TOJYYEHHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETAlY, TMPEeoOpPa3OBaHUI0 ¥ TPUMEHEHUIO B PaA3IMYHBIX YYEOHBIX
CUTyalusX, B TOM YHCJIE TIPU CO3/IaHUN YI€OHBIX MMPOCKTOB B 00JaCTH (DU3HKHU;

BBISIBJISITh TIPUYMHHO-CJICICTBEHHBIC CBS3M M aKTyaJM3UPOBATh 3ajady,
BBIJIBUTATH THIOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTHI JIJIs I0Ka3aTeIhCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMETPhl U KPUTEPUH PEIICHUS;

aHAMM3UPOBATh TIOJYYCHHBIC B XOJ€ PCIICHHUS 3aJadyd  PEe3yJIbTaThl,
KPUTUYECKU OIICHUBATh WX JIOCTOBEPHOCTH, TPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSAX;

27



CTaBUTh M (QOpMyIHpOBaTh COOCTBEHHbIE 3aJayl B 00pa30BaTEIbHOU
NEATEeNIbHOCTH, B TOM YHUCJIE IPU U3YYECHUU (PUBHKY;

JaBaTh OLICHKY HOBBIM CUTYaIlUsIM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;

yMETh TEPEHOCUTh 3HAHUS 1O (u3nKe B MPAKTUUECKYI0 001acTh
KU3HEIEITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIE UJICHU, MIpEJjIaraTh OPUTHHAIBHBIC TTOJIXOAbI U PEIICHNUS,

CTaBUTH MPOOJIEMBI U 3a]1auH, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

Paboma c unghopmayueri:

BJIAJICTh HABBIKAMH TOJYyYeHUS UH(POpMAIUU (PU3HUECKOTO COAEpKaHUs U3
UCTOYHUKOB PAa3HbIX THUIIOB, CAaMOCTOATEIBHO OCYLIECTBISATH IIOMCK, AaHaIuU3,
CHUCTEMATH3allUI0 W HWHTEpIpeTalnuio HWHGOpMAlUU Pa3IUYHBIX BUIOB U (PopM
pECTaBICHUS,

OIICHUBAThH JIOCTOBEPHOCTh UH(POPMAITUH;

UCIIONIB30BaTh  CpelcTBa HMH(GOPMAIMOHHBIX M KOMMYHHUKAIMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHBHBIX, KOMMYHUKATHUBHBIX U OPTaHU3aIlMOHHBIX
3a/1a4 C COOTI0/IeHHEeM TPeOOBaHUM SPrOHOMUKH, TEXHUKHA O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHurs, MPaBOBBIX U AITHYECKUX HOPM, HOpM HUH(OPMAIIMOHHOU
0e301acHOCTH;

CO3/1aBaTh TEKCTHhI (PU3MYECKOTO COJIEp)KaHUSI B Pa3IMUHBIX (popmMarax ¢
y4€TOM Ha3Ha4YeHHs] HH(OPMAIIMU U 1IeJIEBOM ayJUTOPUHU, BHIOUpAsk ONTUMATBHYIO
dbopMy npecTaBIeHUs U BU3yaTU3aIIHH.

Kommynukamuensle ynugepcanvhvle yueoHvle 0eucmeust:

OCYIIECTBIISITH 00IIEHHE HA YpOKaX (PU3UKU U BO BHEYPOUHOU JESATEIBHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(MDJIMKTHBIX CHUTyalldd M  CMATYarTh
KOH(JIUKTHI,

Pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOKO TOYKY 3PEHHS C HCIOJIb30BAHHEM
SA3bIKOBBIX CPEJICTB;

NOHUMATh U UCIOJIb30BATh IPEUMYIIECTBA KOMAaHIHOW U MHAUBUIYAIbHOM
paboTHI;

BBIOMpATh TEMATHKy U METOJbI COBMECTHBIX NEHCTBUU C Y4ETOM OOIUX
MHTEPECOB U BO3MOKHOCTEN KaXKI0r0 YJieHa KOJIJIEKTUBA;

OpUHUMATh [E€JIM COBMECTHOM JEATENbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTUKECHUIO: COCTABJAThH IUIAH JIEHCTBHM,
pacnpenensiTh poiu ¢ Y4ETOM MHEHUW YYaCTHUKOB, OOCYKIaTh pPE3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBAaTh KAa4eCTBO CBOETO BKJIAJAa M KaXXJOTO YYaCTHHKAa KOMAaHJbI B
oOmuii pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeasiaraTb HOBBIE MPOEKTbI, OLEHUBATh HJEU C TMO3ULUUU HOBHU3HBI,
OPUTMHAIILHOCTH, MPAKTUYECKON 3HAUHUMOCTH;

OCYUIECTBIISITh MO3UTUBHOE CTPATETMYECKOE IMOBEJCHUE B Pa3IUYHBIX
CUTYyalUsX, IPOSIBISTh TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUITUATUBHBIM.

Pezynamuenvie ynueepcanvnwle yueonvie 0eiucmeusn

Camoopeanuzayus:
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CaMOCTOSATEIIbHO OCYUIECTBIIATH MMO3HABATENbHYIO AESITEIBHOCTh B 00JaCTH
(U3MKM W acCTPOHOMHH, BBISABIATH MNPOOJEMBI, CTaBUTh MU (OPMYIHPOBATH
COOCTBCHHEIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJISITh IUIAH PELIEHUS PACUETHBIX M KaueCTBEHHBIX
3a/1a4, IUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThl C YYETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEINOYTEHHI;

JIaBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacIMpATh paMKH Y4eOHOro MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTUPOBAaTH €ro, OpaThb Ha ceds
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO B3PYIULUM B 00JaCTH
(U3HMKHU, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

Camoxonmponb, SMOYUOHANLHBIY UHMENLEKN.

J1aBaTh OLIEHKY HOBBIM CUTYallMsiIM, BHOCUTb KOPPEKTHBBI B JEATEIHHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

BJaJIe€Th HABbIKAMM  TO3HABAaTEJIbHOM  pediekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JIEUCTBUA M MBICTUTEIBHBIX TMPOLIECCOB, WX pe3yJIbTaTOB U
OCHOBAHUM;

UCIIOJIb30BaTh NMPUEMBI pedIeKCHH ISl OLICHKM CUTYallud, BEIOOpa BEpHOTO
peIIeHNS,;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHHS IO HX
CHU)KCHHIO;

IPUHMMAaTh MOTHBBI M apryMEHTBl JPYIMX I[PH AaHAIN3E PpPEe3yJbTaTOB
NEeSATENbHOCTH;

NpUHUMATh ce0sl, MOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

OPUHMMAaTh MOTHBBI M apryMEHTBI JPYTMX I[PH AaHAINU3E PE3YyJbTaTOB
NEeSATENbHOCTH;

IpU3HABATh CBOE MPABO U MPaBO APYIMX Ha OLIMOKH.

B npornecce TOCTHXKEHMSI JTUYHOCTHBIX PE3yJbTaTOB OCBOEHUS MPOIPaMMBbI
mo ¢u3MKe IS YPOBHS CpEIHEro oOmero oOpa3oBaHUS Yy OOYyYarOIIUXCS
COBEPILIEHCTBYETCS IMOUUOHATbHBLU UHmeIeKm, MpeAnoiararonuii
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHUs, BKIIIOYAIOIIET0 CIIOCOOHOCTh TOHUMATh CBOE AMOLIMOHAIIBHOE
COCTOSIHME, BUJETh HAaNpaBJICHUsS Pa3BUTUS COOCTBEHHON 3MOIMOHAIBHOU CEpBI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJMPOBAaHMS, BKJIIOYAOLIENO CaMOKOHTPOJb, YMEHHE INPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMIOBEJCHUE, CIIOCOOHOCTh aJanTHPOBAThCS K
HMOLIMOHAIBHBIM U3MEHEHHSIM U MPOSABIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALMH, BKIKOYAIOUIEH CTPEMIIEHUE K JOCTHKEHUIO LENH U
ycrexy, ONTUMHU3M, WHULHWATUBHOCTb, YMEHHE JEHCTBOBAaTh MCXOAS M3 CBOUX
BO3MOKHOCTEH;
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SMIIATUH, BKIIOYAIOLIEN CITOCOOHOCTh MOHUMATh SMOLMOHAIBHOE COCTOSIHUE
OpYTHX, YYUTBIBaTh €ro NpPH OCYUIECTBICHUM OOIIEHHS, CIOCOOHOCTh K
COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX ~ HAaBBIKOB,  BKJIIOYAIOUIMX  CIOCOOHOCTh  BBICTPAUBAaTh
OTHOIICHUS] C APYTMMH JIIOJAbMH, 3a00TUTHCS, MPOSBIATH MHTEPEC U pa3pellarh
KOH(MJIUKTBHI.

IIpeaMeTHBIE pe3yabTaThI

K xonmy oOyuenust B 10 knacce npeiMeTHbIE pe3yJbTaThl Ha YIIIYOJIEHHOM
YPOBHE JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

NOHMMATh  poJib  (U3UKHU B  DKOHOMHUYECKOH, TEXHOJIOIMYECKOM,
HKOJIOTMYECKOM, COIMANIbHON U 3TUYECKOM chepax AesTeNbHOCTH YeJI0OBEKa, POJIb U
MeCTO (PU3UKHU B COBPEMEHHOW HAay4YHOW KapTHHE MHUPA, 3HAYEHUE OMUCATEIbHOM,
CUCTEMATU3UPYIOIIe,  OOBSICHUTENBHOM M  MPOTHOCTHYECKOW  (DYHKIMIA
(buznuecKkon TeOprUn — MEXaHUKH, MOJIEKYJIAPHON (PU3UKHU U TEPMOJUHAMUKH, POJIb
¢usznueckoir Teopuu B (POPMUPOBAHUM MPEACTABICHUA O (PU3NUECKON KapTHHE
MUpa;

pasnuyarh yCcIOBUS MPUMEHUMOCTH MojeNield (U3HUecKUX Tell U MPOIeCCOB
(sBieHMi): uWHepUuandbHas cHUCTeMa OTcY€Ta, aOCONMIOTHO TBEPIOE TEJoO,
MaTepuajibHas TOYKa, pPaBHOYCKOPEHHOE [BI)KEHHE, CBOOOJHOE TaJieHue,
abcomoTHO yripyras nedopmaiusi, abCOIOTHO YIpyroe u abCONIOTHO HEYIPYroe
CTOJIKHOBEHHUSI, MOJIENIM Ta3a, KUAKOCTH M TBEPIOro (KpUCTAJIIMYECKOIrO) Tena,
UJCAIIbHBIN a3, TOYCYHBIN 3apsi, OMHOPOIHOE IEKTPUUECKOE TIOJIE;

paznuyarh ycinoBusl (IpaHMIIbl, O00JIACTH) TPUMEHUMOCTH (PU3HUECKUX
3aKOHOB, TIOHMMaTh BCEOONIMI XapakTep (yHIaMEHTalIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCITOJIb30BaHUS YACTHBIX 3aKOHOB;

aHAM3UPOBATh W OOBSACHATH MEXAaHUYECKHME TIPOIECChl U  SBICHUS,
UCIIOJIb3YSl OCHOBHBIE TIOJIOKEHHUSI M 3aKOHbl MEXaHHKU (OTHOCHUTEIBHOCTh
MEXaHMYECKOTO JBIKEHHUS, (OPMYIIbl KHHEMATUKA PABHOYCKOPEHHOTO ABUKCHUS,
npeoOpazoBanusi [anmumess Uisi CKOPOCTH W TepeMenieHusi, 3akoHbl HbioTOHAa,
MIPUHLMUIT OTHOCUTEIBHOCTU ['anmmies, 3aKOH BCEMHUPHOI'O TITOTEHUS, 3aKOHBI
COXpaHECHHUS HUMITyJIbca M MEXaHMYECKOW DSHEPIruH, CBSI3b paldOTBHl CHIBI C
M3MEHEHHEM MEXaHMYECKON 3HEpPruu, YCIOBUS PAaBHOBECUS TBEPAOrO Tela), HpH
3TOM HCIIOJb30BaTh MAaTEMAaTUYECKOE BBIPAXKECHHE 3aKOHOB, YKAa3bIBATh YCJIOBUS
MPUMEHUMOCTH (DU3WYECKUX 3aKOHOB: TMpeoOpa3zoBanuii ['amuies, BTOpOro
TPETHETO 3aKOHOB HBIOTOHA, 3aKOHOB COXPaHEHUS HMIYJIbCA U MEXAHUYECKOU
SHEPIryH, 3aKOHA BCEMUPHOI'O TATOTEHHS;

AHAJM3UPOBATh U OOBSACHITH TEIUIOBBIE MPOLIECCHl U SIBICHHS, WCIOIb3YS
ocHoBHbIe monokeHnuss MKT u 3axoHBI MOJIEKYISIPHON (UBUKU U TEPMOTUHAMUKH
(CBsI3b AaBIICHUS UI€ATBHOTO T'a3a CO CPeHEN KUHETUYECKOU SHEPTrruen TemIoBOro
JNBW)KEHUS W KOHIIEHTPALMEHM €ro MOJIEKYJ, CBSI3b TEMIEpPaTypbl BELIECTBA CO
CpeoHEW KWHETHYECKOW OHHEpPruei TEeIUIOBOTO JABWKEHHUS €ro 4YacTHll, CBA3b
NABJICHUSI WJCAIBHOTO Ta3a ¢ KOHIIEHTPALMENd MOJIEKYJ M €ro TEMIIEPATypOu,
ypaBHeHne MenneneeBa—KnaneiipoHa, mepBbld 3aKOH TEPMOJAMHAMHUKH, 3aKOH
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COXpAaHCHHUS DHEPrWM B TEIUIOBBIX TIpoOIleccax), NpH OTOM HCIOJIb30BaTh
MaTeMaTHYeCKOe BBIPAKCHUE 3aKOHOB, YKa3bIBaTh YCIOBUS TPHUMEHUMOCTH
ypaBHeHUsa MeHnneneeBa—KnamneiipoHa;

AQHATM3UPOBATH M OOBSICHATH JICKTPUICCKUE SIBIICHUS, HCIIOIh3Ys] OCHOBHBIE
TOJIOKCHHUSI W 3aKOHBI DJIEKTPOJMHAMHKHN (3aKOH COXPAHCHHUS SJIEKTPUUICCKOTO
3apsna, 3akoH KysioHa, MOTEHIMAIBHOCTh AJIEKTPOCTATHYCCKOTO TIOJIS, TIPHHIIHII
CYNEPIIO3UIIUA  DJICKTPUYSCKUX  TOJICH, TIpH ITOM  YKa3blBash  YCJIOBHS
MPUMEHUMOCTH 3akoHa KynoHa, a Takke MpPaKTHUYECKH Ba)KHBIC COOTHOIICHHS:
3aKkoHBl OMa I ydacTKa IeMH W IS 3aMKHYTOH DJICKTPHYECKOW IICTH, 3aKOH
Jxoyns—Jlenna, npaBmia Kupxroda, 3akonsr @apazes A1 37ICKTPOIN3a);

ONMKCHIBATh (PU3MUECKHE TIPOIECCHl W SBJICHHS, WCIOJb3YysS BEIMYUHBIL:
NIepEeMEIICHHE, CKOPOCTh, YCKOPECHHE, UMITYJIBC TEJIa U CUCTEMBI TEJ, CHJIa, MOMEHT
CWJIBI, JIaBJICHUE, MIOTCHITHAIbHAS SHEPT s, KHHCTUYCSCKAsl DHEPTUs, MEXaHUUYCCKasI
DHEPrus, paboTa CHIIbI, IICHTPOCTPEMHUTEIBHOE YCKOPEHHE, CHJIa TSHKECTH, CHJIa
yIIPYTOCTH, CHJIa TPEHUS, MOITHOCTh, SHEPTUs B3aWMOJACHCTBHUS Teja ¢ 3eMIEn
BOJIM3U €€ MOBEPXHOCTH, SHEPTHS yIPYyro aehopMarviv MpYyKHHBI, KOJIHYECTBO
TEIUIOTHI, A0COJIIOTHAS TEMIIepaTypa Teja, paboTa B TEPMOJAMHAMHUKE, BHYTPCHHSIS
SHEPTHUs UACATBHOTO OJTHOATOMHOTO Ta3a, paboTa MIeaIbHOTO ra3a, OTHOCUTEIIbHAS
BIIAXKHOCTh Bo3ayxa, KIIJI wmaeanbHOro TEIUIOBOrO ABHUTATENSA; AJIECKTPUUECKOE
noJie, HaNpsHKEHHOCTh JJICKTPUYECKOTO TOJISA, HANPSHKEHHOCTH TOJII TOYECYHOTO
3apsia WM 3apsDKeHHOTO Iapa B BakyyMe€ M B JIMPJIEKTPUKE, MOTEHIMA
ANEKTPOCTATUYECKOTO TOJIA, PA3HOCTh MOTEHIMAJIOB, AJIEKTPOABMKYILAS CHJIA,
CWJIa TOKa, HaIpsSKEHUE, MOILIHOCTh TOKa, JJIEKTpHUYecKas EMKOCTh IUIOCKOIrO
KOHZEHCaTopa, CONPOTHUBIIEHHE y4yacTKa LENu C T[OCIEAOBATEIbHBIM |
napajiyieIbHbIM ~ COCIMHEHHEM PE3UCTOPOB, DJHEPIrHsl DIEKTPUYECKOTO OIS
KOHJEHCATOpa;

O0OBSCHATH OCOOCHHOCTH MPOTEKaHUS (HU3NUECKHUX SBJICHUN: MEXaHUYECKOE
JIBUKEHUE, TEIJIOBOE JBMKEHHE YACTHUI[ BEIIECTBA, TEIJIOBOE paBHOBECHE,
OpoyHOBCKOe JnBWXeHHE, auddy3us, ucnapeHue, KUIEHHWE W KOHIACHCAIIUS,
IUTABJICHUE W KPHUCTAJUIM3AllMs, HANPABICHHOCTb TEIUIONEpenayuu, dJIEKTPU3AIIUS
TEJ, SKBUTIOTEHIIMAIBHOCTH TTIOBEPXHOCTH 3aPSKEHHOTO MPOBOTHHKA;

IPOBOAUTH HCCIICIOBAHUE 3aBHCUMOCTH OJHOW (PU3MYECKOW BETUYHHBI OT
JIPYroi C WCIOJIB30BAaHUEM TNPSIMBIX HM3MEPEHUH, MPU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATh PE3YNbTAThl MOIYYEHHOW 3aBUCHUMOCTH (PU3UYECKUX
BETMYMH B BUJE TPAQUKOB C YIETOM aOCOIIOTHBIX MOTPEIIHOCTEH H3MEpEeHUH,
JIeaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIEOBAHUS;

POBOJANTh KOCBEHHBIC W3MEPCHUS (DU3UYECKUX BEIUYHH, MPU ITOM
BEIOWpAaTh ONTHMAIBHBIA METOJl HW3MEPEHHs, OIEHWBATh aOCOJIOTHBIE W
OTHOCUTENIbHBIC MOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;

IPOBOANTH OMBITHl IO TPOBEPKE MPEIJIOKCHHOW THITOTE3bI: TUIAHUPOBATH
DKCIIEPUMEHT, COOMpaTh DJKCHEPUMEHTANBHYIO) YCTAaHOBKY, aHAJIM3UPOBATH
MOJIYYCHHBIE PE3YJIBTATHI U IEJIATh BHIBOJ O CTaTyCe MPEITI0KEHHON THIIOTE3bI;

coOmo1aTh TpaBmiIa 0€30MaCHOTO TpyJa MpPU MPOBEICHUH UCCIEIOBAHUN B
pamMKax y4eOHOTO HDKCIIEPUMEHTA, TMPAKTHKyMa W y4eOHO-HCCIICIOBATEIBCKON H

31



MIPOEKTHOW JESTENIbBHOCTH C HCIOJIb30BAaHUEM H3MEPUTENbHBIX YCTPOHCTB H
1a60paTOPHOro 00OPYAOBAHMS;

pemaTh pacuéTHbIE 3a]1a4U C SIBHO 3a/IaHHOM U HESIBHO 3aJJaHHON (hU3UYECKON
MOJIEJIbIO: Ha OCHOBaHMHM aHaJh3a YCJIOBHUS OOOCHOBBIBATH BBIOOp (PHU3MUECKOM
MOJIeNIM, OTBEYAIOIIeH TpeOOBaHUAM 3ajlayd, NPUMEHSTb (QOPMYIbI, 3aKOHBI,
3aKOHOMEPHOCTH U TOCTYJNAaThl (PU3MYECKUX TEOPUH TMpU HUCIOJIB30BAHUU
MaTeMaTUYeCKUX METOAOB pElIeHHs 3a7ad, MPOBOAMTH PAcu€Tbl HA OCHOBAHHMH
MMEIOILIMXCSl JTaHHBIX, AHAJIU3UPOBATh PE3yJbTaThl U KOPPEKTUPOBATH METOIbI
pelIeH s ¢ y4ETOM MOIYYEHHBIX Pe3yJIbTaTOB;

penaTh Ka4yecTBEHHbIE 3a/1auM, TPeOYyIoIre NTPUMEHEHUS 3HAHUM U3 pa3HbIX
pasnenoB Kypca (pU3MKHM, a TaKKe MHTErpallMd 3HAHUW U3 JIPYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOT'0 LIUKJIA: BHICTPAUBATH JIOTHUECKYIO LIETTOUKY PACCYKJIEHUH C
OMOpPO Ha N3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3HUECKHE SIBICHHUS;

UCIIOJIb30BaTh TEOPETHUUECKHE 3HAHUS g OOBICHEHHS OCHOBHBIX
NPUHIIMIIOB PabOThl HM3MEPUTENIbHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB W
TEXHOJOTUYECKUX MPOIECCOB;

NPUBOJUTH MPUMEPHI BKJIaa POCCUMCKUX U 3apYOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOUIErO0 MHUpPA, B pPa3BUTHUE
TEXHUKHU U TEXHOJIOTH;

aHAIM3UPOBATh U OIIEHUBATH TMOCIEJCTBUS OBITOBOM M MPOU3BOJCTBEHHOMN
JESITEIbHOCTH YEJIOBEKa, CBSI3aHHOW C (DM3MYECKUMH IMpOIecCaMH, C TO3HIIHMA
HKOJIOTHYECKOM 06e30macHOCTH, MpeCTaBICHUN 0 paruoHaIbHOM
IPUPOJIOTIOIH30BAHUH, A TAK)KE PA3yMHOM HCIIOJIb30BAaHUM JOCTHKEHUN HAYKU U
TEXHOJIOTUH ISl TallbHEHIIIETO Pa3BUTHUS YEI0BEUECKOro 00IIeCTBa;

NPUMEHSTh pa3inyHble CHOcoObl paboThl ¢ uHpoOpMalmeit (uzndeckoro
COJIepKaHMsI C MCIOJIb30BAHMEM COBPEMEHHBIX HMH()OPMAIMOHHBIX TEXHOJOTHH,
P 3TOM HCTIOJI30BaTh COBPEMEHHbIC MH(OPMAIIMOHHBIE TEXHOJIOTUH JJIs TIOUCKA,
nepepaboTK W TPEabSIBICHUS YU4eOHONH W HAy4YHO-TIOMYJSIPHOW HMH(pOpMAIUH,
CTPYKTYPHPOBAaHUSA W MHTEpIpETAluu UHGOPMAIINH, TOJIYYCHHOW U3 PA3THUHBIX
MCTOYHUKOB, KpUTUYECKU aHAJIM3UPOBATH MOJIyHaeMy0 HH(DOPMAIUIO U OIEHUBATh
€€ JOCTOBEPHOCTh KaK HAa OCHOBE MMEIOLINXCS 3HAHWW, TaK U HA OCHOBE aHajIu3a
MCTOYHUKA HHPOPMAIINH;

IPOSIBIIATh OPraHU3ALNOHHBIE U TIO3HABATEIbHBIE YMEHHSI CAMOCTOATEIBLHOTO
NpUOOpETeHHs] HOBBIX 3HAHUN B IPOLIECCE BBIIOJHEHUS MPOEKTHBIX M y4eOHO-
UCCIIEIOBATEIbCKUX padoT;

paboTaTh B TpyNme C HCIOJHEHHUEM pPa3IUYHBIX COLHUAIBHBIX PpOJIEH,
IUIAHUPOBATh pPA0OTy TPYyNNbl, PALMOHAIBHO PACHPEEHATh JEATEIbHOCTh B
HECTaHAAPTHBIX CUTYalUsX, aIEKBaTHO OLIEHUBATh BKJIAJl KaXX/10I0 U3 YYaCTHUKOB
IPyHIbI B pENIEHUE pacCMAaTPUBAEMOM IPOOIIEMBI;

OPOSIBISITH MOTUBAIMIO K Oyaymied npodeccHoHanbHOM NeATeIbHOCTH IO
CHEUUATTBHOCTAM (U3UKO-TEXHUUYECKOTO TPOQuIs.

K konity 00yuenust B 11 kyacce npeMeTHbIE pe3yJIbTaThl HA YTI1yOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0OYUAIOIIUXCS YMEHUI:
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MOHUMATh POJib (PU3UKU B SKOHOMUYECKOM, TEXHOJIOTMYECKOU, COLIMAIbHON
U OTUYECKON cdepax MAesITeTbHOCTH YeJIOBEKa, pOidb W MeCcTO (HU3MKH B
COBPEMECHHOM HAay4yHOW KapTUHE MHpa, pPOJIb AaCTPOHOMHUU B IPAKTUYECKOU
NEATEIIbHOCTU YEJIOBEKA U JalbHENUIIEM HAyYHO-TEXHUUYECKOM PA3BUTUH, 3HAYEHUE
OMHUCATEIbHON, CHUCTEeMATHU3UPYIONIEH, OOBICHUTEIBHOM M MPOTHOCTUYECKOM
GyHKUMH (QU3NYECKOW TEOpUM — DJIEKTPOJAMHAMHKH, CIELHAIBHON TEOpHUH
OTHOCHUTEIBHOCTU, KBAHTOBOU (hU3UKH, poJib (PU3HUUECKON TEOpUU B (HOPMUPOBAHUU
MPeICTaBICHUN 0 (PU3NYECKON KapTUHE MUPA, MECTO (PU3NYECKOI KapTHHBI MUPA B
o01IeM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NIPEICTABICHUN O MPUPOJIE;

pasnuyarh ycJIOBUsS NPUMEHUMOCTH MojeNield (U3HUeCKUX Tell U MPOLIeCCOB
(sABEHMIT): OJHOPOJHOE JJIEKTPUUECKOE U OJHOPOJAHOE MAarHUTHOE TOJS,
rapMOHUYECKUE KoJieOaHusl, MaTeMaTUUYECKUN MAasITHUK, UJCaTbHBbIA MPYKUHHBIN
MasiTHUK, TapPMOHMYECKHE BOJHBI, HJICANbHBIA KoJeOaTeNbHbIH KOHTYpP, TOHKas
JIMH3a, MOJIEJIEW aTOMa, aTOMHOT'O /Ipa U KBAaHTOBOM MOJIENIM CBETA;

paznuyarh ycinoBusi (IpaHMIIbI, OOJACTH) NPUMEHUMOCTH (U3MUYECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMI XxapakTep (yHAAMEHTAIbHBIX 3aKOHOB H
OTPaHUYEHHOCTb UCMOJIb30BAHUS YaCTHBIX 3AKOHOB;

aQHAIM3UPOBATh U OOBICHATH JJIEKTPOMArHUTHBIE MPOLIECCHl U SIBJICHUS,
UCITIOJIb3YSl OCHOBHBIE TIOJIOKEHHUS W 3aKOHBI JJIEKTPOAMHAMHUKU W CIELHATBHOM
TEOPUU OTHOCUTEIHLHOCTH (3aKOH COXPAaHEHMs DSJEKTPUUYECKOTo 3apsiia, cuia
Awmrnepa, cwia JlopeHna, 3aKOH 3J€KTPOMarHMTHOM MHAYKLMH, npasBwio JleHna,
cBsa3b OJIC caMOMHAYKUMU B 3JIEMEHTE AJIEKTPUYECKOW LENU CO CKOPOCTBHIO
U3MEHEHUs CHJIbI TOKA, IIOCTYJaThl CHELUAJIbHOW TEOPUU OTHOCUTEIBLHOCTHU
OWHIITENHA);

aHAJIM3UPOBATh U OOBACHATH KBAHTOBBIE MPOLIECCHI U SIBICHUS, UCIIONb3Ys
MOJIOKEHUS KBaHTOBOW (Gu3uku (ypaBHeHue OuHIITEeWHa M ¢otodrddekra,
MEPBBIM U BTOPOW MOCTYyJaThl bopa, MPUHIIUII COOTHOUICHUS HEOIPEACIEHHOCTEN
['eiizenOepra, 3aKOHBI COXpaHEHMsI 3apsAI0BOTO U MACCOBOTO YHCEN M HSHEPrUH B
AJIEPHBIX PEAKLUAX, 3aKOH PAJIHOAKTHUBHOIO paclaia);

ONHUCHIBaTh (PU3NYECKUE NPOLECCHl U SBJIEHUS, HUCHOJb3Ysl BEIMYUHBI:
HaIpsHKEHHOCTD 3JIEKTPUYECKOr O TOJIA, MOTEHLHAN JIEKTPOCTATHYECKOIO II0JI,
Pa3HOCTh IMOTEHLMAJIOB, IEKTPOABMKYIASA CUJIA, MHIYKIUS MarHUTHOTO IO,
MarHuTHBIA IIOTOK, cwia AmIepa, HWHAYKTHBHOCTb, 3JEKTPOJABIDKYLIAs cuia
CaMOMHIYKIIMH, SJHEPTUs MATHUTHOTO IOJI IPOBOJHUKA C TOKOM, PEIATUBUCTCKUM
UMIYJbC, TOJHAsE SHEPTUs, SHEPrusi MOKOsI CBOOOJHOM YacCTHUIIbI, PHEPIHs U
UMITYJIbC (POTOHA, MACCOBOE YUCIIO U 3aps]l SIApa, SHEPTUS CBSI3H A11pa;

OOBSICHATD 0COOEHHOCTH IIPOTEKAHMS duznyeckux SABJIICHUM :
AIIEKTPOMArHUTHAsT MUHIYKIMS, CAaMOMHIYKLHUS, PE30HAHC, UHTEp(EepeHIUs BOJIH,
AUQpakius, AUCIEPCHs, MOJHOE BHYTPEHHEE OTpaKeHHE, (OTOAIEKTPUUECKHI
ahdekr (bororddekr), anpda- m Oera-pacmaabl sSaep, raMma-u3TydCHHUE SEP,
(pm3HUecKre MPUHIHUIIBI CIIEKTPAIIBHOIO aHAM3a U pabOoThI Jla3epa;

ONPENEIATh HAITPABICHNE UHAYKIIMA MarHUTHOTO TI0JII IPOBOJIHHUKA C TOKOM,
cuibl AMnepa u cuiibl Jlopenua;
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CTPOUTH U300paKeHUE, CO3aBaeMOe TUIOCKUM 3€pKaJiOM, TOHKOM JTUH30M, 1
PacCUUTHIBATh €T0 XapaKTEPUCTUKH;

MPUMEHSITh OCHOBOIOJIATAIOIINE ACTPOHOMHUYECKUE TOHSTHUS, TEOPUU U
3aKOHBI ISl aHaIM3a M OOBSICHEHUS (PU3NYECKUX MPOILIECCOB, MPOUCXOAIINX B
3BE3/1aX, B 3BE3IHBIX CUCTEMAX, B MEKTATAKTUYECKOU Cpejie; ABUKEHUSI HeOECHBIX
TEJ, DBOJIFOIUM 3BE3]1 M BCcelleHHOM;

IPOBOJIUTh  UCCIEJOBAHUE 3aBUCUMOCTEH  (DU3WYECKUX BEJIUYUH C
WCIIOJb30BaHUEM TMPSMBIX H3MEPEHHM, MPU ITOM KOHCTPYUPOBATH YCTAHOBKY,
(buKCUPOBaTh PE3YIbTATHI MOJYYECHHON 3aBUCUMOCTU (PU3MUECKUX BEJIUYUH B BUJIC
rpauKoOB ¢ Y4E€TOM aOCONIOTHBIX MOTPEITHOCTEN U3MEPEHUH, JeIaTh BBIBOIBI MO
pe3yabTaTaM MCCIIeI0BaHUS;

MPOBOJIUTh KOCBEHHBIC HW3MEpPEHUs (PU3NUYECKUX BEJIMYMUH, TMPU OTOM
BLIOMpATh ONTHUMAJIbHBIA METOJ HW3MEPEHUs, OIEHHWBATh AaOCOJIIOTHBIE W
OTHOCHUTEJIbHBIC MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPCHU;

IIPOBOJIUTH OIMBITHI MO TPOBEPKE MPEIJIONKEHHONW THIOTE3bl: IIAHUPOBATH
OKCTIEPUMEHT, COOUpaTh OKCIEPUMEHTAIbHYIO YCTAaHOBKY, aHaJM3UPOBATh
MOJIYYEHHBIE PE3YJIbTAThI U JICJIaTh BBIBOJI O CTATyCE MPEJIOKEHHON TUTIOTE3bI;

OTMCHIBATh METOIbI TIOJYUCHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUIA;

co0JIro1aTh MpaBuiIa OE30MaCHOr0 TpyAa NP MPOBEICHUN MCCICAOBAaHUN B
paMKax y4eOHOro SKCIEPUMEHTa, MPaKTHKyMa W Y4eOHO-HCCIeT0BATEIbCKON U
POEKTHON JIESITEIbHOCTH C UCIOJIb30BAaHUEM HM3MEPUTENIbHBIX YCTPONCTB H
71a00paTopHOTO 000PYIOBAHUS;

peniaTh pacu€THbIC 3a/1a4u C IBHO 3aJJaHHOM M HESIBHO 3aJIaHHOMN (PU3nyecKoi
MOJIENIbIO: Ha OCHOBAHMHM aHallu3a YCJIOBHUS BBIOUpaATh (GU3MYECKUE MO,
OTBEUAlOIIME  TpeOOBaHUSAM  3aJayd, MNPUMEHATH  (HOPMYIbI,  3aKOHHBI,
3aKOHOMEPHOCTH W TIOCTYJAaThl (PU3UYECKHX TEOPUH TMpPU HMCIOIB30BAHUU
MaTEMaTUYECKUX METOJOB pPEIICHHUsS 3a7ad, MPOBOAUTH Pacu€Thl HA OCHOBAHHH
UMEIOIUXCS JTaHHBIX, aHAIM3UPOBATh PE3YIbTaThl U KOPPEKTUPOBATH METOIBI
pElIeHHs C YYETOM MOTYYEHHBIX Pe3yJIbTaTOB;

penaTh KaYeCTBEHHBIC 3a/1auM, TPEeOYyIOIIre TPUMEHEHHUS 3HAHUIA U3 Pa3HbIX
pasnenoB Kypca (pu3WMKH, a TaKKe MHTETPAIlUU 3HAHWNA W3 JAPYTUX TPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA: BRICTPAUBATh JIOTUYECKYIO LIETIOUKY PACCYKACHUM C
OTIOPO¥ Ha N3YYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKHE SIBICHUS;

UCIIONIb30BaTh TEOPETHYECKHE 3HAHUS IS OOBSICHEHHS OCHOBHBIX
MPUHIIMIIOB Pa0OThl M3MEPUTENBHBIX NPHOOPOB, TEXHUYECKUX YCTPOHUCTB U
TE€XHOJIOTMYECKHUX MPOIIECCOB;

IPUBOUTH IPUMEPHI BKJIa1a POCCUMCKUX U 3apYOSKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOILIECCOB OKPYXAIOIIEr0 MUpa, B pa3BUTHE
TEXHUKHU U TEXHOJOTHIA;

aHAJM3UPOBATH U OLIEHUBATH IMOCJIEACTBUS OBITOBOW U MPOU3BOJICTBEHHOMN
NEATeIbHOCTU YEJIOBEKA, CBSI3aHHOW € (DU3WYECKUMHU MpolieccaMu, C MO3UIUI
3KOJIOTUYECKOH 0€30MacHOCTH, MPEICTABICHUN 0 palrOHAIBHOM
MIPUPOJIONOIB30BAHNH, @ TAK)KE PA3yMHOM HMCHOJIb30BAHUU JTOCTHXKEHUN HAYKH U
TEXHOJIOTUH JJIs1 JadbHEUIIEro pa3BUTHSI YEJIOBEUECKOro 00I11eCTBa;

34



MPUMEHATh Pa3IMyHble CIOCOObI padoThl ¢ MH(poOpMalueil (puznyeckoro
COJIepKaHMUsl C MCMOJIb30BAHUEM COBPEMEHHBIX MH()OPMAIMOHHBIX TEXHOJIOTHH,
IIPU ATOM MCII0JIb30BaTh COBPEMEHHBIE MH(OPMAIIMOHHBIE TEXHOJIOTUH JJIs TIOUCKA,
nepepaboTKU M MPEeAbSBICHUS Y4eOHOW M HAy4YHO-TIONYJSpHON HMH(OpManuwu,
CTPYKTYPUPOBAaHUSA W MHTEpIpeTauu UHGOPMALMH, MOJIYYCHHOW U3 PA3TUUYHBIX
MCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MTOTYyYaEeMyI0 HHPOPMALIUIO U OLIEHUBATh
€€ IOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE aHAJIN3a
MCTOYHUKA UH(POPMALINH;

IPOSIBIIATh OPTraHU3ALMOHHBIE U TIO3HABATEIbHBIE YMEHHSI CAMOCTOATEIBLHOTO
NpUOOPETeHNUsT HOBBIX 3HAHUU B TMPOIECCE BBIMOJHEHMSI MPOEKTHBIX M yueOHO-
UCCIIEI0BATENbCKUX PaldoT;

pabotaTh B TpyIIe C HCIOJIHEHHEM pPa3IMYHBIX COLHUAIBHBIX PpOJIEH,
IUIAHUPOBATh PpalbOTy TPYMIMbL, PALMOHAIBHO pAaCHpPENesaTh AeSITeNbHOCTh B
HECTaHJAAPTHBIX CUTYyalUsX, aJIEKBATHO OLEHUBATh BKJIAJ KAXKJOTO U3 yYACTHUKOB
IPYNIIBI B pelIeHNe paccMaTpuBaeMoi IpoOIeMbl;

NPOSIBIIATh MOTHUBALIMIO K Oyayiied mpodeccuoHalIbHON AESTENBHOCTU IO
CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIS.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 kaace
Ne | HaumeHnoBanue KosmuecTBo yacoB DNEKTPOHHBIE
1/ | pa3zenoB U TeM Bcero | Kontponbabie | Ilpaktnueckue | (IudpoBbIe)
I | IpOTPaMMBI paboThHI paboThI oOpasoBaTeib

HBIE PECYPCHI

Paznen 1. Hay4ynblii MeTO MO3HAH

Usi IPUPOABI

1.1 | Hayunslii MeTox 6 bubnuoreka
IIO3HAHUS IIPUPOJIBI HOK
https://lesson.
edu.ru/lesson
Uroro no pazneny 6
Pa3nen 2. Mexanuka
2.1 | Kunematuka 10 1 bubnmoreka
[HOK
https://lesson.
edu.ru/lesson
2.2 | JlunamMuka 10 bubnuoteka
LHOK
https://lesson.
edu.ru/lesson
2.3 | Cratuka TBEPIOTO 5 1 bubanoreka
Tena I[HOK
https://lesson.
edu.ru/lesson
2.4 | 3aKOHBI COXpaHECHHUSI 10 1 bubnuoteka
B MEXaHUKE HOK
https://lesson.
edu.ru/lesson
Wroro no pazneny 35
Pa3znen 3. Mouieky/isspHasi pu3HNKa U1 TEPMOJAMHAMHMKA
3.1 | OcHOBBI 15 1 bubnuoreka
MOJIEKYJIIPHOKHUHETH HOK
YECKOU TEOpUU https://lesson.
edu.ru/lesson
3.2 | TepmoamHAMUKa. 20 1 bubanoreka
TennoBbie MalIMHBI HOK
https://lesson.
edu.ru/lesson
3.3 | ArperatHbie 14 1 bubnmoreka
COCTOSIHUSI BEIIECTBA. [HOK

@da30BbIC TEPEXOIbI

https://lesson.
edu.ru/lesson
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https://lesson.edu.ru/lesson
https://lesson.edu.ru/lesson
https://lesson.edu.ru/lesson
https://lesson.edu.ru/lesson
https://lesson.edu.ru/lesson
https://lesson.edu.ru/lesson
https://lesson.edu.ru/lesson
https://lesson.edu.ru/lesson

Hroro no pazneny

| 49 |

Paznea 4. JaekrpoauHamMuka

4.1 | DnexTpuueckoe mnojie 24 1 bubnuoreka
[HOK
https://lesson.
edu.ru/lesson

4.2 | TTocTOSHHBIN 24 1 bubnmnoreka

JIEKTPUYECKUN TOK LHOK
https://lesson.
edu.ru/lesson

4.3 | TokH B pa3IuyuHbIX 6 bubnuoreka

cpenax IHOK
https://lesson.
edu.ru/lesson

Wroro no pazneny 54

Pazaea 5. ®usnyeckri NPaKTHKYM

5.1 | ®usnueckmit 16 16 bubnmoreka

IIPAKTUKYM HOK
https://lesson.
edu.ru/lesson

Wroro no pazneny 16

Pe3epBHOE Bpems 10 bubnuoteka
LHOK
https://lesson.
edu.ru/lesson

OO0111e€ KOJINYECTBO YaCOB 170 8 16 bubanoreka

I10 IIpOrpamMme HOK
https://lesson.
edu.ru/lesson

11 kaacc
No HaumenoBanue KonunuectBo yacoB DNIeKTPOHHBIC
1/ pa3liesioB U TeM Bcero | Koutponbnbie | Ilpaktnueckue | (udpoBbie)
1| IPOTPaMMBbl paboTHI paboTHI o0pa3oBarteb
HBIE PECYPCHI

Pa3nes 1. DineKTpoAMHAMHKA

1.1 | MarauTHoOe 11071 14 bubnuoreka
HOK
https://lesson.
edu.ru/lesson

1.2 | DnekTpoMarHuTHas 13 1 bubnuoteka

AHAYKIUSA HOK

https://lesson.
edu.ru/lesson
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https://lesson.edu.ru/lesson
https://lesson.edu.ru/lesson
https://lesson.edu.ru/lesson
https://lesson.edu.ru/lesson
https://lesson.edu.ru/lesson
https://lesson.edu.ru/lesson
https://lesson.edu.ru/lesson
https://lesson.edu.ru/lesson

Hroro no pazneny

| 27

Paznen 2. Kosie0aHua ¥ BOJHBI

2.1 | MexaHndeckue 10 bubnnoreka
KOJICOaHMS LHOK
https://lesson.
edu.ru/lesson
2.2 | DNeKTpOMarHuTHbIE 15 bubnuoreka
KoJIcOaHMS LHOK
https://lesson.
edu.ru/lesson
2.3 | MexaHuueckue u 10 1 bubnuoreka
3JIEKTPOMAarHUTHbIE HOK
BOJIHBI https://lesson.
edu.ru/lesson
2.4 | Onrtuka 25 1 bubnnoreka
HOK
https://lesson.
edu.ru/lesson
Wroro no pazneny 60

Pa3gea 3. OcHOBEI cienmua

JbHOH TCOPHH OTHOCHTECJIBHOCTH

3.1 | OcuHosel CTO 5 1 bubnnoreka
LHOK
https://lesson.
edu.ru/lesson

Utoro no pazneny 9)

Paznen 4. KBanToBasi pusuka

4.1 | KopryckynspHO- 15 bubnuoteka
BOJIHOBOU J1yallu3M HOK
https://lesson.
edu.ru/lesson
4.2 | ®dusuka aroma 5 bubmnoreka
IHOK
https://lesson.
edu.ru/lesson
4.3 | ®usuka aTOMHOTO 5 bubmnoreka
sapa u HOK
AIIEMEHTAPHBIX https://lesson.
YaCTHI] edu.ru/lesson
Wroro no pazneny 25

Pa3nea S. Di1eMeHTBI ACTPOHOM MU

U ACTPO(PU3UKH

5.1 | DaemeHThl
ACTPOHOMHMH U
acTpoU3UKH

12

bubnuoreka
LHOK
https://lesson.
edu.ru/lesson
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https://lesson.edu.ru/lesson
https://lesson.edu.ru/lesson
https://lesson.edu.ru/lesson
https://lesson.edu.ru/lesson
https://lesson.edu.ru/lesson
https://lesson.edu.ru/lesson
https://lesson.edu.ru/lesson
https://lesson.edu.ru/lesson
https://lesson.edu.ru/lesson
https://lesson.edu.ru/lesson

Hroro no pazneny

| 12 |

Pa3zznes 6. ®u3nyecKuil NPaKTHKYM

6.1 | dusnueckuit 16 16 bubnuoteka
IIPAKTUKYM [HOK
https://lesson.
edu.ru/lesson
Uroro no pazneny 16
Pasznen 7. O0o01maoniee noBTOpeHue
7.1 | Cucrematuzanus u 15 bubnuoteka
o00o0menue LHOK
PEeIMETHOTO https://lesson.
COJICp>KaHMS U OTbITA edu.ru/lesson
JESATEITHHOCTH,
IpUOOPETEHHOTO MPHU
U3YYCHHH Kypca
¢uzuxum 10 — 11
KJIaCCOB
Wroro no pazneny 15
PesepBHOE Bpems 10
OO011ee KOJIMYECTBO YaCOB 170 16
10 Mporpamme
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