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IHHOACHUTEJBHAA 3AIITMCKA

MogenpHasi CHHXpOHH3HPOBAaHHAsT pabodas mporpamMMa 0a3oBOro M YrIIyOJEHHOTO H3YYEHHUsS MpeaMeTa
«®uzuka» B 10-11 xmacce paspaborana Ha ocHoBe Paboumx mporpamMm cpeaHero oOmiero oopa3oBaHHs IO
¢u3uke (0a30BBI ypOBEHb, YIIYOJIEHHBIH YpPOBEHB), OHOOPEHHBIX peleHHueM (eaepanbHOTo y4eOHO-
METOAMYECKOr0 00bEeUHEHHUS 110 00IeMy o0pa3zoBanuio oT 29.02.2022r., mpotokoi 7/22.

JlaHHas mporpamMMa CIy>XKHT OCHOBAHHEM ISl YUUTeNs Mo pa3paboTke pabodeil mporpammbl 1o (U3HKE B
KJlaccax, IJle pealiu3yloTcs MyJIbTUIPOQIIbHBIN yueOHblil Tuan. B pasznene «Temarnueckoe IIaHUPOBAHHUE»
y4eOHOTO Kypca cofep)kaHue oOy4eHUs] CHHXPOHU3UPOBAHO JJISi OCBOCHUS OOYyYaIOLIMMHUCS TpeaAMeTa KaK Ha
0a30BOM, TaK W yIiIyOJICHHOM ypOBHE.

JlaHHasi mporpamma ompenenseT o0s3aTeIbHOe IMPEeIMETHOE COJEp)KaHHe, YCTaHaBIMBAECT MPUMEPHOE
pacrpeziefieHue yu4eOHBIX 4acoB MO0 TEMAaTUYECKUM pas3fiesiaM Kypca U PEeKOMEHIYEeMYIO MOCIIe0BaTeIbHOCTD
U3yYCHUS TEM U Pa3zelioB yUeOHOTO MPeaIMeTa ¢ yIETOM MEKITPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3EH, TOTHKH
y4eOHOro mpoiiecca, BO3pacTHBIX OCOOEHHOCTEH oOywaromuxcs. [Iporpamma maér mpencTaBieHHE O IENsX,
codepoicanuu, obwel CTpaTerud OOYYEHHUs, BOCIUTAHHUS W PA3BUTHS OOYYArOIIMXCS CPEACTBAMHU y4eOHOTO
npenmMera « Pu3nka» Ha yriyOJIEHHOM ypOBHE U 6a30BOM YpPOBHE.

H3yuenue xypca usuxu yenyonéHHO20 YPOBHA NO360/4em pedaiu308ams 3a0aui NpopeccUoHaIbHOU
OpueHmayuy, HAanpaeieHo Ha cOo30anue YCI08Ull O NPOsGIEeHUs C8OUX UHMELIeKMYAIbHbIX U MEOPYECKUX
CNOCOOHOCMEL KANCObIM YHAUWUMCS], KOMOPble He0OX00UMbL OJisl BPOOOINCEHUSL 00PAZ08AHUSL 8 BLICULUX YUEOHBIX
3a6e0eHUsIX N0 PA3IUYHbIM PUIUKO-MEXHUYECKUM U UHIHCEHEPHBIM CReYUANbHOCHSM.

B mporpaMme ompeaensioTcs IUTAHUPYEMbIE Pe3yJIbTaThl OCBOCHHS Kypca (DU3MKH Ha YpOBHE CpPEIHETrO
o0miero o0pa3oBaHusA: JTUYHOCTHBIC, METaIllpeIMETHbIEe, MpeIMeTHbIe (Ha yriyOnéHHOM U 6a30BOM YpOBHE).
HaydHo-MeTo1010rn4eckoll OCHOBOM it pa3paboTku TpeOOBAaHWUK K JIMYHOCTHBIM, METANPEIMETHBIM
U TpPEeIMETHBIM pe3yjbTaTaM OO0YyYalolIUuXcs, OCBOMBIIMX IPOTpaMMy CpeIHEro obmiero oOpa3oBaHMs Ha
yIIIyOJIEHHOM YPOBHE, SIBIISIETCS CHCTEMHO-ESITETbHOCTHBIN MOIXO.

IIporpamma BKJIIOYaET:

nIaHupyemvle pe3yibmansl OCBOSHHS Kypca (QHU3UKM Ha yriyOnéHHOM M 0a30BOM ypOBHE, B TOM YHCIIE
npeomemHule pe3yibmanbl o rojiaM o0yUueHHUs;

cooeparcanue yuebnozo npeomema « Quzuxay no 200am ooy4enusi;

npumepHoe memamuyeckoe HIAHUPOSaHUe C yKa3aHHMEM KOJMYECTBAa YacOB Ha M3YUYEHHE KaKJIOW TEMBI

U NPUMEPHOU XaPAKMeEPUCTUKOU Y4eOHOU 0esimeTbHOCMU YYauuxcs, peaTn3yeMoi TIPH U3YIEHUH ITHX TEM.

[Iporpamma uMeeT HpPHUMEPHBIM XapakTep M MOXET ObIThb HCIONb30BaHA YUUTENSAMH (U3MKH IS
COCTaBJICHUS CBOMX Pa0OYNX TPOTPAMM.

Pabouas nmporpamma He CKOBBIBA€T TBOPUECKYIO MHULIMATUBY yUUTeNei U Mpe1oCcTaBiIsieT BO3MOKHOCTH ISt
peanu3aniy pa3InYHbIX METOIUYECKHUX IMOJIXOAO0B K IPENoAaBaHUI0 (U3MKKM Ha YrIyOnEHHOM M 0a30BOM
YpPOBHE MpHU YCIOBUM COXpPAHEHUs O0s3aTeNbHOW dYacTH cojepkaHus Kypca. KomuuecTBo uacoB
B TEMaTHYECKOM IUJIAHUPOBAHWU HA W3YyYEHHE Ka)XIOW TEMBI SBISIETCS OPUEHTHPOBOYHBIM M MOXET OBITH
U3MEHEHO KaK B CTOPOHY YMEHBIICHUS, TaK U YBEIWYEHUS B 3aBHUCUMOCTH OT PEAINU3YEMBIX METOAUYECKHX
TI0JTXO/IOB M YPOBHSI ITOJITOTOBJICHHOCTH yUYaIIAXCA.

KypcuBoM B TekcTe mporpaMMbl BbleNeHbl d1eMeHThl Llenn u 3amaum, [IpeameTHBIX pe3yiabTaToB U
CopneprxaHus yaeOHOTO MaTepralia, KOTOPBIE MPEICTABIICHBI U1l H3YYCHUS Ha YIITyOJIEHHOM YPOBHE

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA «®PU3UKA»

dusnka Kak Hayka o HamOojee OOIMX 3aKOHAX IMPHUPOJBI, BBICTyHas B KadecTBE Y4YeOHOTO MpeaMera
B IIIKOJIC, BHOCUT CYIIECTBEHHBIA BKJIAJ B CHCTeMYy 3HaHUU 00 okpyxkatomem wmupe. LIKkombHBIN Kypc
GUBUKA — CHCTEMOOOPA3yIOIINi I €CTeCTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, MOCKOJBKY (pu3nueckue
3aKOHBI JIKAT B OCHOBE MPOIIECCOB U SIBJICHHM, M3y4aeMbIX XUMHEH, Ouonoruei, ¢puzndeckoil reorpadueit
U acTpoHoMuel. lcmonb3oBaHWe W aKTHBHOE MpHUMEHEHHE (U3MUECKUX 3HAHUN ONpEeNeNnso XapakTep
u OypHOE pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTUN B chepe IHEPreTHKH, TPAHCIOPTA, OCBOSHUSI KOCMOCA,



NIOJIy4YEeHHs] HOBBIX MaTEpUANIOB C 3aJlaHHBIMU CBOMCTBAMHU U Jp. M3ydeHue (U3MKU BHOCUT OCHOBHOHM BKJIaJ
B (OPMHUPOBAaHUE ECTECTBEHHO-HAYYHON KAapTHHbI MHUpA yYalluxcs, B (OPMHPOBAHHE YMEHHMHA MPUMEHSTH
HayY4HbIIl METOJ] TO3HAHMS IIPU BBIIIOJHEHUN MU Y4EOHBIX UCCIICIOBAHUI.

B ocHOBYy Kypca (u3HMKH CpeaHEW IIKOJIBI TOJO0XKEH psAa HAeH, KOTOpble MOXHO paccMaTpuBaTh Kak
IPUHIUIIBI €70 HOCTPOCHHUS.

Hoea wuenocmnocmu. B COOTBETCTBUU C HEU KypC SBIISICTCS JIOTMYECKH 3aBEPLIEHHBIM, OH COLCPIKUT
MaTepHal U3 BceX pas3zieoB GU3UKHU, BKIIOYAET KaK BOIPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoesa zenepanuzayuu. B COOTBETCTBHM C Hell marepual Kypca (pus3uku oObeAMHEH BOKPYT (PU3HMUECKUX
teopuil. Beaymum B kypce sBisercsa (OpMUpPOBaHME NPEACTABICHUNH O CTPYKTYPHBIX YPOBHSAX MaTepui,
BEIIIECTBE U MOJIE.

Hoea zymanumapuzayuu. EE peanuzanus NpennosaraeT HCIOJIb30BAHWE T'yYMAHUTApHOIO MOTEHIMAaja
¢u3nueckoil HaykKHM, OCMBICICHME CBA3M  pa3BUTUS  (U3MKH  C pa3BUTHEM  OOIIECTBAa, A TaKXKe
C MHUPOBO33pPEHYECKUMH, HPABCTBEHHBIMH U SKOJIOTMUECKUMHU NIPOOJIEMaMH.

Hoesn npuxknaonoi nanpaenennocmu. Kypc ¢usuku yriayOnEHHOTO YPOBHSI IMPEAIOJIaracT 3HAKOMCTBO
C IIMPOKHUM KPYTOM TEXHMUYECKHX U TEXHOJOTHUYECKUX MPHIIOKEHHUA U3YYSHHBIX TEOPH U 3aKOHOB. [Tpu sToM
paccMaTpUBAIOTCS Ha YPOBHE OOIIMX MPEJICTABICHUH U COBPEMEHHbIE TEXHUUYECKHE YCTPONUCTBA U TEXHOJIOTHH.

Hoea IKonozuzayuu peanusyercs TOCPEICTBOM BBEICHHS JJIEMEHTOB COJEPKAHMSA, MOCBAIIEHHBIX
HKOJIOTHYECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C PAa3BUTHEM TEXHUKU U TEXHOJIOTHH, a TAKKE
00CyX/1eHus TPOOJIEM pallMOHAIBHOTO IPUPOAOIOIb30BAHUS U 3KOIOTUYECKOH O€3011aCHOCTH.

OcBoeHne cojepKaHusl MPOrpaMMbl JOJDKHO OBITh MOCTPOSHO HA MPHHIHUIAX CHCTEMHO-IEATEIbHOCTHOTO
noaxona. Jnsg Qu3Mku peanuzalus 3TUX HPUHLUUIOB Oa3upyeTcsi Ha HCIOJIb30BAHUU CaMOCTOATEIBHOTO
IKCIIEPUMEHTA KaK IMOCTOSIHHO ACUCTBYIOMIETO (haKTOpa yueOHOro mporecca. /s yenyoiéHHo20 yposHs — 2Mmo
cucmema CcamoCmosmenbHO20 YUEHUUECKO20 OIKCHNEePUMEHMA, BKIo4arweco @OpOoHMAalbHvle Ydyenudeckue
onvimvl NpuU U3VHEeHUU HOB020 Mamepuaid, a1abopamopnvle pabomel u pabomel npakmuxkyma. llpu smom
B03MOJICHbL 08a Cnocoba peanruzayuu QuU3UYecKo20 NPaKmuKyma. B nepeom ciyuae npakmukym nposooumcs
au6o 6 konye 10 u 11 kraccos, 1ubo nocie nepgoeco u 6mMopo2o NoIY200Ull 8 KANCOOM U3 IMUX K1dccos. Bmopot
Ccnocob — smo unmezpayus pabom NPaKmMuKyma 6 cucmemy 1aO0pamopHbix pabom, Komopwvie npoeoosmcs
6 npoyecce usyuenusi pasoena (memst). Ilpu smom noo pabomamu NPAKMUKYMA NOHUMAEMCS
camocmosamenvbHoe UCCle008aHue, KOmopoe NPo8oOUMcs N0 PyKOBOOCHEY C8EPHYMO20, 0000 éHHO20 6uda He3
nOua2080U UHCMPYKYUU.

B nporpamme cuctemMa y4eHHYECKOTrO SKCIIEPUMEHTa, JJAOOPaTOPHBIX PabOT M MPAaKTUKyMa MpeacTaBieHa
€IMHBIM TIepedHeM. BBIOOp TeMaTHKH IS 3TUX BUIOB YYCHHYECKHX NMPAKTHUYECKUX PAa0OT OCYIIECTBIISIETCS
yYaCTHMKaMH 0Opa30BaTeIbHOTO Mpollecca MCXOAd M3 OCOOEHHOCTEH IMOYpOYHOIrO IUIAHMPOBAHUS
U ocHamleHusi kaOunHera ¢usuku. [lpm »TOM oObOecrneunBaeTcss OBIaJeHUE OOYyYalOIIMMUCA YMEHHUSIMU
IPOBOJUTH TMpPsIMbIE U KOCBEHHBbIE HM3MEpPEHMsI, HCCIEJA0BaHUs 3aBUCUMOCTEH (PU3MYECKUX BEITHUYMH
¥ TIOCTaHOBKY OIIBITOB TI0 TIPOBEPKE MPETIOKEHHBIX TUIIOTE3.

Bosbiioe BHMMaHUE yAeNsEeTCs PElIeHUI0 pacuETHBIX M KaueCTBEHHBIX 3aaad. Ilpu sTom mis pacu€THbIX
3aa4 TPUOPUTETOM SIBISIFOTCS 3aladdl C SIBHO 3aJaHHOW U HeA6HO 3a0aHHOU (DU3WYECKOH MOJIENbIO,
MO3BOJISIOIINE TPUMEHATh H3Y4YEHHbIE 3aKOHBI M 3aKOHOMEPHOCTHM KaK W3 OJHOro pasfena Kypca, Tak
¥ MHTETPUpPYS TPUMEHEHUE 3HAHWK U3 Pa3HBIX pa3/ienoB. J[JIs KaueCTBEHHBIX 33aJad MPUOPUTETOM SIBIISIOTCS
3a7aHusl Ha OOBsicCHeHHe / MpelcKa3aHue MPOTeKaHHs (U3NYECKUX SIBJICHUH M IMPOIECCOB B OKPY)KAIOIICH
KHU3HH, TPEOYIOIIHEe BHIOOPa PU3NIECKOI MOJIEIHN JIJIsl CUTYAIlUH TPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ tpeboBanusmu ®PI'OC COO k marepualbHO-TEXHUYECKOMY 00€CTeUeHHI0 Y4eOHOro
npoiiecca Kypc GU3MKu yriyOnéHHOro U 0a30BOro YpOBHS B CpeJHEH IIKOJe JOJKEH M3ydaThCsl B YCJIOBHUAX
npeaMeTHOro kaduHera. B kabunere pu3uku 10KHO OBITH HEOOXOIUMOE TabopaTOpHOE 000PYIOBAHHE IS
BBITIOJIHEHHS YKAa3aHHBIX B MPOTrpaMMe YYEHHYECKHUX OINBITOB, JAOOPAaTOPHBIX PabOT M paboT MpaKTHKyMa,
a TaKkXKe IEMOHCTPAIIMOHHOE 000PYAOBaHHE.

JleMoHCTpallMoHHOe  00opynoBaHue (OPMHUPYETCSs B COOTBETCTBHMM C TPUHIMIIOM MHUHUMAJIbHON
JOCTAaTOYHOCTH M O0ECIIEYMBAET TIOCTAHOBKY ITEPEUUCIICHHBIX B MPOTpaMMeE KITFOYEBBIX JEMOHCTpAIHA IS
UCCIICIOBAaHUS HM3y4YaeMbIX SBJICHMA M TPOLECCOB, AMIUPHYECKUX M (PyHAAMEHTAIbHBIX 3aKOHOB, HUX
TEXHUYECKHUX PUMEHEHUI.

JlaGopaTtopHoe 00opynoBaHHE AJsl YIEHUUYECKUX MPAKTUYECKUX paboT (opMHUpyeTcss B BUIE TEMaTUYECKHX
KOMIUIEKTOB M 00ecreunBaeTcs B pacuéTe OJHOrO KOMIUIEKTa Ha JBYX oOydarommxcs. TemaTuueckue



KOMIUIEKTBI JIA0OPATOPHOTO OOOPYIOBaHUS MOJDKHBI OBITh IMOCTPOSHBI HAa KOMILICKCHOM HCIOJB30BAaHUU
AHAJIOTOBBIX W IU(POBBIX NMPHOOPOB, a TaKKe KOMIBIOTEPHBIX M3MEPHUTEIBHBIX CUCTEM B BUIE LU(POBBIX
nabopaTopuid.

HEJIN U3YYEHUA YYEBHOI'O ITIPEJMETA «®U3UKA»

OCHOBHBIMU LIENISIMU U3yueHUsl GUZHUKH B 00111eM 00pa30BaHUU SBISIOTCS:

e (opmMupoBaHUE UHTEPECA U CTPEMIICHUS O0YJAIOIINXCS K HAYYHOMY U3YYCHHUIO TPUPOJIBI, PA3BUTHE UX
MHTEJUIEKTYalIbHbIX U TBOPUYECKHUX CIIOCOOHOCTEH;

® pa3BUTHE NPEICTABICHUNA O HAYYHOM METOJIe IIO3HaHUS U (OPMHUPOBAHUE HCCIIEAOBATEIHLCKOTO
OTHOIICHHUS K OKPY>KAIOLIUM SIBJICHUSM;

e (opmMupoBaHHE HAYYHOIO MHPOBO33PEHHUS KaK pe3ysibTaTa M3y4YeHHS OCHOB CTPOCHHUS MaTepHH
U pyHIaMEHTAIBHBIX 3aKOHOB (DH3HUKH;

e (opmupoBaHue YMEHHUI OOBSACHATH SIBICHUS C UCTIOJIb30BaHUEM (DM3MYECKUX 3HAHWN W HAYYHBIX
JI0Ka3aTeNbCTB;

e (opmupoBaHuE MPEACTABICHUN O poIu (DU3UKHU JUIS PAa3BUTHS APYTUX €CTECTBEHHBIX HAYK, TEXHUKH
U TEXHOJIOTHIA;
passumue npeocmasienuli 0 803MONCHbIX chepax Oyoywell npogheccuoHaIbHOU OesamenlbHOCmU,
CBA3AHHBIX C PUBUKOU, NOO2OMOBKA K OAlbHEUUeMy 00VUEHUIO 8 DMOM HANPAGIeHUU.

e JlocTmkeHHe STHX IieNieil o0ecreunBaeTCs PeleHHeM CIEAYIOUINX 3a/4a4 B MPOLECCEe M3YUEHUs Kypca
(bU3KMKN Ha YpOBHE CpeHEro 001ero oopa3oBaHus:

e npuoOpeTeHHe CUCTeMbl 3HAHUK 00 oOmMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJIOYAsT MEXAaHHUKY, MOJICKYJSIPHYIO (DM3HKY, JICKTPOJWHAMUKY, KBAHTOBYIO (PH3UKY U DIEMEHTHI
acTpou3uKH;

e (QopmMupoBaHHE YMEHUI MPUMEHITh TECOPETHUECKHE 3HAHUS ISl OOBACHEHUS (PU3MYECKHUX SIBICHUN
B IIPUPOJIC U JIJISl TIPUHSATHUS IPAKTHUECKUX PEIICHUIA B IIOBCEAHCBHON KHU3HU;

® OCBOGHHE CIIOCOOOB pEIICHHs Pa3IMYHBIX 3334 C SIBHO 3aJaHHON (U3NYECKON MOJEbIo, 3a1ad,
MOJIPa3yMEBAIOIINX CAMOCTOSTENFHOE CO3/IaHue (PH3MUECKOW MOJIEIH, aleKBAaTHON YCIOBUSAM 3ajadH,
B TOM YHCII€ 3a]]a4 HHKEHEPHOTO XapaKTepa;

e TMOHMMaHUE (PU3NYECKUX OCHOB U MPHUHIIUIIOB JEHCTBHS TEXHUYECKHX YCTPOMCTB U TEXHOJIOTHYECKHUX
MIPOIIECCOB, UX BIUSHHSI HA OKPYKAIOIILYIO CPEy;

® OBJIQJICHHE METOJIaMH CAMOCTOSITSIIFHOTO TUIAHUPOBAHUS M TIPOBEACHUS (PU3NICCKUX IKCIIEPUMEHTOB,
aHallM3a U MHTepIpeTaluu HHPOPMAIIHH, OpeAeNIeHuUs TOCTOBEPHOCTH OTYUYEHHOTO Pe3yIbTaTa;
CO3JIaHHE YCIIOBHH JUIsl pa3BUTHSI YMEHHH MPOEKTHO-UCCIIEIOBATEIHCKON, TBOPUECKON NEATEITHHOCTH,
pazeumue unmepeca K cgpepam npogeccuoHaIbHol 0esimeabHOCMU, C8A3AHHOI ¢ YUIUKOU.

MECTO YYEBHOTI'O IPEAMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBerctBumn ¢ ®I'OC COO yrnyOn€éHHbINA YPOBEHBb M3yUeHHUs yueOHOTro penMera « Du3nKka» Ha ypOBHE
cpeaHero o0riero o0pa3oBaHus BeIOMpaeTcs 00yJyaroUMUCs, IITAHUPYIOIIMMHU IPOI0JDKEHHE 00pa3oBaHUsI 110
CHEIHUAIBHOCTIM (PU3NKO-TEXHUYECKOTO MPOoduIs.

VY4eOHBIM IIaHOM MpeayCcMOTpeHo u3ydyeHue puszuku B 00béMe 340 1 3a 1Ba roa oOydeHus: 5 4 B HEJEIO
B 10 m 11 kimaccax, Ha 06a30BOM ypoBHe B 00BEMe 136 W 3a nqBa roga oOydeHus mo 2 94 B Hemenmo B 10
u 11 knaccax. B remarndeckom rutanuposanuu it 10 u 11 kimaccoB mpenosiaratotesi pe3epB BpeMeHHU, KOTOPBbIi
YUUTEITh MOKET UCTIOIH30BATh IO CBOEMY YCMOTPEHHUIO, H TIOBTOPHTEIHHO-0000IIAI0IINE YPOKH.

INTAHUPYEMBIE PE3YJIbTATBI
OCBOEHMSA YYEBHOTI'O IPEIMETA «®U3UKA»
HA YPOBHE CPEJHET'O OBIIIEI'O OGPA3OBAHUA




OcBoenne yuebHoro mpenmera «®Pusnka» Ha ypoBHE cpeaHero oOmiero oOpasoBaHus (yriyOnEHHBIN U
0a30BBII  ypOBEHb) MJOJDKHO OOECIeYMBaTh JOCTIDKCHHE CJIEAYIOIINX JHMYHOCTHBIX, METalpeAMETHBIX
U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yJIbTaTOB.

JIMYHOCTHDIE PE3YJIBTATDBI

Tpasxcoanckoe eocnumanue:
e cOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN OOYYAIOMIEToCs KaK aKTUBHOTO W OTBETCTBEHHOIO
YJIeHa POCCUKCKOTO O0IIEeCTBa;
® MPUHSATUE TPAJAUIMOHHBIX OOIEUETOBECUSCKUX TYMAHUCTHUECKUX U IEMOKPATHICCKIX IICHHOCTEH;
® TOTOBHOCTH BECTH COBMECTHYIO JIESATEIBHOCTh B MHTEpPECaX TPa)JTaHCKOro OOIIeCTBa, y4acTBOBAThH
B CAMOYIIPABJICHUH B HIKOJIE M IETCKO-FOHOIIIECKUX OPTraHU3aINsiX;
® yMEHHE B3aMMOJICHCTBOBATh C COIMAIBHBIMA WHCTUTYTaMHU B COOTBETCTBHH C UX (DYHKIUIMHU
Y Ha3HAUYCHUEM;
® TOTOBHOCTH K TYMaHUTapHOMN U BOJIOHTEPCKOM JIEATEIHHOCTH.
Hampuomuuecxoe eocnumanue:
¢ cpOopMHUPOBAHHOCTH POCCHUICKOM IpakIaHCKON UICHTUYHOCTH, TATPUOTU3MA;
® IICHHOCTHOE OTHOIIIEHHUE K TOCYAaPCTBEHHBIM CHMBOJIAM; IOCTHKEHUSIM Poccun B M3HKE U TEXHUKE.
[lyxoeuo-npaecmeeuuoe eocnumaHnue:
e copMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TIOBEICHUS;
® CIOCOOHOCTH OIICHWBATH CUTYAIIMIO U IIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh HA MOPAIbHO-
HPABCTBCHHBIC HOPMBI U IICHHOCTH, B TOM YHCJIC B JCATCILHOCTH YIEHOTO;
®  OCO3HAHWE JIMYHOTO BKJIA/IA B IIOCTPOCHUE YCTOMYMBOTO OYAyIIEro.
Dcmemuueckoe socnumanue:
® OSCTETUYECKOE OTHOIIECHUE K MUPY, BKJIIOYasi SCTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO (hHU3HUECKON
HayKe.
Tpyoosoe éocnumanue:
® WHTEpeC K pa3jInuHbIM cdepaM MpodecCHoOHATEHOMN ASSITeTLHOCTH, B TOM YHCJIC CBA3aHHBIM C (PU3HKOU
U TEXHHUKOW, yMEHHE COBEpIlaTh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccun U peanu3oBBIBATH
COOCTBEHHBIC )KH3HECHHBIC TUTAHEI;
® TOTOBHOCTHh M CIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00iacTu (GU3UKK Ha MPOTSHKEHUU
BCEH KU3HMU.

OKonocuueckoe socnumanue:

e cpopMUPOBAHHOCTH FKOJIOTHUECKOHN KYJIbTYpPhI, OCO3HAHHE II00ATbHOTO XapaKTepa dIKOJIOTHUECKUX
npo0em;

® [UIAHUPOBAHUE MW OCYIIECTBICHUE JICWCTBUI B OKPYXAIOIIEH Cpelae Ha OCHOBE 3HAHUA IeNel
YCTOHYHMBOTO Pa3BUTHS YEIOBEUECTBA;

® pacCHIMpPEHUE OMBITA ACSITENLHOCTH SKOJIOTHUECKON HAMPABICHHOCTH HA OCHOBE UMEIOLITNXCS 3HAHUN TTO
¢bu3suke.

lleHHocmu HAY4YHO020 RO3HAHUA:

e CcPOpMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  Pa3BHTHS
¢buznyeckoil HayKu;

® OCO3HAaHHE IICHHOCTH HAy4YHOH JesITeNbHOCTH, TOTOBHOCTh B TIpollecce€ U3YYCHUS (UUKH
OCYIIECTBIISATH MPOCKTHYIO H UCCIIEIOBATEIILCKYIO NeSTSIbHOCTh HHIUBUYaIbHO U B TPYIIIIE.

B mpomecce gocTukeHUST TUYHOCTHBIX PE3yIbTaTOB OCBOEHUS MPOTPaMMBbI CPEIHETO 001Iero oopa3oBaHus
mo (¢u3nKe Yy OOYYArOIIMXCS COBEPUICHCTBYETCS OMOYUOHANbHBLLL — UHMELIeKn, TPEAIOIararoi
c(hOpMUPOBAHHOCTH:

CAMOCO3HAHUs, BKIIOYAIONIETO CIIOCOOHOCTh IMOHUMATh CBOE AIMOIMOHAIILHOE COCTOSIHHE, BUICTH
HaNpaBJICHUS Pa3BUTUSI COOCTBEHHON YMOIIMOHAILHON C(ephbl, ObITh YBEpEHHBIM B cebe;
camopezyniupoeanus, BKIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBEJICHHUE, CIIOCOOHOCTh aaNTUPOBATHCA K AMOIMOHATBHBIM HM3MEHEHHUSM M TPOSBISATH THOKOCTD,
OBITH OTKPBITHIM HOBOMY;



8HYmMpenHel Momueayuy, BKIIOYAIOMEH CTpeMIIEHHE K TOCTIDKCHHIO LENU U YCIEXy, ONTHMHU3M,
MHUIMATUBHOCTh, YMEHHUE JICHCTBOBATH, NCXO/I U3 CBOMX BO3MOXKHOCTEHH;

mMnamuuy, BKIOYAIOIIEH CIOCOOHOCTh TOHUMATh YMOIMOHATIBHOE COCTOSIHUE JIPYTUX, YUUTHIBATh €TO
IIPU OCYIIECTBICHUH OOIIEHNUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COYUATbHBIX HABIKOG, BKIIIOYAIOIINX CIIOCOOHOCTh BBICTPAaWBaTh OTHOIICHHS C JPYTHMH JIIOABMH,
3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3periaTb KOHPIHUKTEHI.

METAINIPEAMETHBIE PE3YJIbTATbBI

YHuBepcaibHbIe IO3HABATEIbHbIE IeHCTBUS

Ba3oBble JJornuyeckue aeiicTBUA:

CaMOCTOSITENTLHO (hOPMYIIMPOBATH M aKTyaJIM3UPOBATH IIPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
ONPEACIISITh UEU AEATeIbHOCTH, 33J]aBaTh apaMeTPhbl U KPUTEPUH UX JOCTUKECHHUS;

BBISIBJISITh 3aKOHOMEPHOCTU Y TPOTUBOPEYMS B pACCMATPUBAEMBIX SABJICHUAX;

pazpabaTeiBaTh IUTAH pEHIEHUS MpoOJIeMbl C yuyéTOM aHaiM3a HMEIOLUXCS MaTepHaIbHBIX
1 HEMaTepHUalbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEJISIM, OLICHUBATh PUCKU
MOCJICICTBUM NCATCIBHOCTH;

KOOPJAMHHUPOBATH U BBITIOJIHATH PabOTy B YCIOBUAX PEATbHOTO, BUPTYyAJIbHOTO M KOMOMHHPOBAHHOTO
B3aMMO/ICHCTBUS,

pPa3BUBATh KPEaTHUBHOE MBIIIJICHUE TIPH PEIICHUH KU3HECHHBIX MPOOJIEM.

ba3oBrble ncciaenoBareabLCKue JeHCTBHSA:

BJIaACTh Haquoﬁ TepMI/IHOJIOI‘I/Ief/'I, KIIIOYE€BBIMU ITOHATUAMHU U METOJaMU (1)I/I3I/I‘-ICCKOI7I HAYyKH;

BJIaAC€Th HaBbIKaAMU y‘-I€6H0-I/ICCJIeI[0BaTeJH)CKOI>'I u HpOCKTHOfI JACATCIBbHOCTH B o0iacTu (1)I/I3I/IKI/I,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIFHOMY IOMCKY METOJOB pElIeHHUs 33a7ad (PU3UIECKOro
COACPIKaHUA, TPUMCHCHUIO PA3JIMYHBIX MCTOJ0B ITO3HAHUA,

BJIAACTh BUAAMH ACATCIIBHOCTH I10 IMOJYUCHHUIO HOBOI'O 3HAHUWS, €0 UHTCPIIpECTALlUN, HpeO6pa30BaHI/HO
U TIPUMEHEHUIO B PA3IUYHBIX yYEOHBIX CHUTyalMsX, B TOM YHUCIIe IPU CO3/1aHUM Y4YeOHBIX IMPOEKTOB
B o0nactu pU3MKy;

BBIABJIATh TMPUYUHHO-CICACTBCHHBIC CBA3WM W AKTYaJIMU3UPOBATH 3adady, BBIABUIaTb THUIIOTE3Y ec
peleHus, HaXOIUTh apryMEHTHl Ul J0Ka3aTeslbCTBAa CBOMX YTBEP)KACHUH, 3aqaBaTh IapaMeTphl
U KPUTEPUU PELICHUS,

AHAJIIM3UPOBATDH IIOJYUCHHBIC B XOJ€ PCHICHUA 3aJdadd PE3yJbTaTbl, KPUTHUYCCKH OLCHUBATH HUX
AOCTOBCPHOCTD, MIPOTHO3UPOBATHL USMCHCHUC B HOBBIX YCJIOBUAX,

CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIE 3a7]a4l B 00pa30BaTEIHbHON JEATEIHLHOCTH, B TOM YUCIIE MPU
U3y4YEeHUH (PU3MKH;

JlaBaTh OLEHKY HOBBIM CUTYyallUsM, OLIEHUBATh IPHOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTD 3HAHUS MO (PU3HKE B MPAKTHUECKYIO 001aCTh JKU3HEAEATENbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JacTel;

BBIIBUTaTh HOBBIE WJEH, Ipe/laraTb OPHUTHMHAJIbHBIE TOJXOJbl U PEIICHUS; CTaBUTh IPOOJIEMBI
W 33/1a4M, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Pabora c unpopmanueii:

BIIa/IETh HABBIKAMU MONyueHUsl HH(POpMauu GU3UMYECKOTO COJePKAHUSI U3 UCTOYHIUKOB PAa3HBIX THUIIOB,
CaMOCTOSITEJTFHO OCYIIECTBIISATh TOWCK, aHAM3, CHCTEMATH3aIlMI0 W HWHTEPIpETAIui0 WH(OpMAIUN
Pa3IUYHBIX BUJOB B (POPM MpeACTaBICHUS;

OILICHUBAThH JOCTOBEPHOCTH HH(OPMAIINH;

UCIIONIb30BaTh CpeACTBAa HWH(MOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJNOTUH B peEIICHUU
KOTHUTUBHBIX, KOMMYHHWKAaTUBHBIX W OpPraHUM3allMOHHBIX 3aaa4 C CO6J'IIOJIGHI/IGM Tpe6OBaHHﬁ
APrOHOMUKH, TEXHUKH OE30MAaCHOCTH, THTUEHBI, peCypcocOepeKeHNUs, MPaBOBbIX M ITUYECKUX HOPM,
HOPM HH(POPMAIIMOHHON 0€30TaCHOCTH;

CO3lIaBaTh TEKCTHl (DU3MUYECKOTO COJACPKAaHUS B pa3inyHBIX (opmMaTax ¢ y4ETOM Ha3HAYCHHS
nH(OpMAIINY U 1IeTICBON ayAUTOPUH, BEIOMpAsi ONTUMAIBbHYIO (pOpMY IPEACTABICHUS U BU3YATU3AIHH.



YHuBepcajJbHble KOMMYHUKATUBHbIE 1eCTBUS

Oommenue:
® OCYIIECTBJIATH OOIIEHNE HA YPOKaxX (PU3HKH U BO BHEYPOUHOU JCATEIHHOCTH,
® pacro3HaBaTh NPEANOCHUIKM KOH(PIUKTHBIX CUTYallUi M CMATYaTh KOH(JIHKTHI,
e DPa3BEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHUS C HCTIOIB30BAHUEM SI3bIKOBBIX CPEJICTB.
CoBMecTHaA JeATEIbHOCTD:
® [IOHMMATh U UCIOJIBH30BATH MPEUMYIIECTBA KOMAHTHON U HHIUBUIYaIbHON paboTHI;
e BHIOMpATh TEMATUKY M METOJIbI COBMECTHBIX JEHCTBHH ¢ yu€TOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH
Ka)KJIOro WieHa KOJIJIEKTHBA,
® IpPUHUMAThH IICJIM COBMECTHOHM NEATEIbHOCTH, OPTraHW30BBIBATh U KOOPJAWHUPOBATH NEUCTBHS IO €€
JOCTH)KCHHIO: COCTaBIIATh IUIAH JEHCTBHUM, pAacCTpenensaTh pOJIM C Y4ETOM MHEHHH YYaCTHUKOB,
00CYyXJaTh pe3yIbTaThl COBMECTHOU pabOTHI;
e OLIEHHMBATh Ka4eCcTBO CBOETo BKJIaJa 1 KayKJ0Ir0 y4acTHHKA
KOMaHJIbl B OOLITUI Pe3yJIbTAT IO pa3paboTaHHBIM KPUTEPHSIM;
e TpemiaraTh HOBBIC IPOEKTHI, OIICHUBATh MJICHU C MO3WIIMA HOBU3HBI, OPUTHHAIBLHOCTH, TPAKTHUYCCKON
3HAYUMOCTH;
L] OCYHICCTBJI?ITI) IIO3BUTHUBHOC CTpaTeFI/ILICCKOC IIOBCACHHUC B paSJII/I‘-IHI)IX CI/ITyaIII/ISIX, HpO?IBJIHTI)
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.

YHHBepcaﬂmee PEryjassiTUBHLIC JeHcTBUA

Camoopranuszanms:

® CaMOCTOATEIbHO OCYILECTBISATH MMO3HABATENbHYIO AEATEILHOCTh B 00MACTH (DU3MKKM U acTPOHOMUH,
BBISIBJISTH MPOOJIEMBI, CTABUTH U (DOPMYITHPOBATH COOCTBCHHBIE 33/1a4H;

® CaMOCTOATENIbHO COCTAaBJSATh IUIAH PEHICHUs PACYETHBIX U KAYECTBEHHBIX 3aJa4, IUIAaH BBIMOJHEHUS

MPAKTUYECKOH  PabOThl € y4€TOM  HMMEIOIIUXCS  PecypcoB,  COOCTBEHHBIX  BO3MOXKHOCTEM
Y MPEINOYTEHUM;

JTaBaTh OIICHKY HOBBIM CUTYaIIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIOYTECHHUIT;

JieaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATH €0, OpaTh Ha ce0si OTBETCTBEHHOCTH 32 PEILICHHUE;
OIICHUBATh MPUOOPETEHHBIN OTIBIT;

Croco0CTBOBATH (POPMUPOBAHUIO U MTPOSIBJICHUIO ITUPOKOU SPYAUIMH B 007aCTH (PUZUKHU, TOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHbD.

CaMOKOHTPOJIB!

e JaBaTh OIICHKY HOBBIM CHUTYallUsM, BHOCUTH KOPPEKTHBBI B JESATEIHHOCTH, OIEHUBATh COOTBETCTBUE
pe3yIbTaTOB LENSIM;

e BIANETh HAaBBIKAMU TIO3HABaTENbHOM pedueKCMH KaKk OCO3HAHHS COBEPIIAEMBIX  JICHCTBHIA
Y MBICITUTEIBHBIX TPOIECCOB, UX PE3YyJIbTATOB M OCHOBAHWH; MCIOJIB30BaTh MPUEMBI PedIICKCUN IS
OLICHKH CUTYAIIHH, BEIOOpA BEPHOTO PEIICHUS;

® yMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATh PEHICHUS M0 UX CHUKEHUIO;

MPUHUMATh MOTUBHI 1 ApTYMEHTHI IPYTUX MPU aHATU3€ PE3YIbTAaTOB IEITEIbHOCTH.
Ilpunsitue ceds U APyrux:

® MpUHUMATH ce0sl, MOHUMAsi CBOM HEJIOCTATKH U JJOCTOUHCTBA;

® [IPUHUMATh MOTHUBBI U APTYMEHTBI APYTUX IIPU aHATU3€E PE3YyJIbTATOB ACSITEIbHOCTH;

® TIPHU3HABAaTh CBOE MPABO M MPABO JAPYTHX HA ONMIUOKH.

INPEJIMETHBIE PE3YJIbTATBI
10 kaace

B npornecce u3yuenus Kypca Gu3uku yriy0néHHoro u 6a3oBoro ypoBHs B 10 Ki1acce y4eHUK HAYUUTCS:
[TonnMatp (1eMOHCTPUPOBATE) POIIb (PU3UKH B IKOHOMHUYECKOM, TEXHOIOTHYECKOM, IKOJIOTHIECKOM,
COIIMAIPHOW M 3THYECKON c(epax AeATEIHPHOCTH YEJIOBEKA; POJIb U MECTO (PH3UKH B COBPEMEHHOM



HAay4yHOM KapTHMHE MHpPA; 3HAYEHUe ONUCAMENbHOU, Ccucmemamusupyrowel, O00bACHUMeNbHOU



U IPOCHOCMUYECKOU PYHKYUL PUULECKOU MeopUU — MEeXAHUKU, MOJEKVAAPHOU QUUKU U MepMOOU-

HAMUKU, POlb PuU3UUecKoU meopuu 6 popMupo8aHuu npeoCmasieHull 0 u3u4ecKol Kapmumne Mupa,

pa3nuyarth (y4uThIBATEH) YCIOBUS MPUMEHUMOCTH MoJienel (PU3MUeCKuX Tel U MPOLECCOB (SBICHUN):

MHEepLHaIbHAs cUcTeMa OTcuéTa, abCOIIOTHO TBEPAOE TENl0, MaTepUaabHasi TOUKA, PABHOYCKOPEHHOE

JBIDKEHUE, CBOOOIHOE TaZicHUE, a0COMIOTHO yripyTas nedopmariys, abCoIITHO yIpyroe u abco-

JIOTHO HEYIPYro€ CTOJIKHOBEHMSI, MOJENIHN Ta3a, )KUJKOCTH U TBEPAOIO (KPUCTAIIIMUYECKOIO) Tena,
WJICAIIbHBIN a3, TOYEYHBIN 3apsijl, OQHOPOIHOE AIEKTPUUECKOE TOJIE;

pa3nuyaTh yCIoBHs (TPaHMLIBL, 00JIaCTH) TPUMEHUMOCTH (PU3NIECKUX 3aKOHOB, TOHUMATh BCEOOIIHIA Xa-

pakTep QpyHAaMEeHTaIbHBIX 3aKOHOB U OTPAaHMYEHHOCTh MCII0JIb30BAaHHSI YACTHBIX 3aKOHOB,;

aHAJIM3UPOBATH U OOBSICHATH MEXAHUYECKHUE ITPOLIECCHI U SIBJIEHMSI, CII0JIb3Ysl OCHOBHBIE MOJIOKEHUS 1
3aKOHBl MEXAHUKH (OTHOCHTEIBHOCTh MEXAaHHMUYECKOTO JBWXCHHS, (POPMYIIbI KHHEMATUKH pPaBHO-
YCKOPEHHOTO ABHKEHUS, npeoopazosanus I anunes 0ns ckopocmu u nepemeujeHus, 3aKkoHbl HproToHa,
npuHyun omuocumenvrocmu I anunes, 3aKOH BCEMUPHOT'O TATOTEHHUSI, 3aKOHBI COXPAaHEHUS UMITYJIbCca
1 MEXaHMUYECKOH DHEPTHH, C843b pabombul CUNbL C USMEHEHUEeM MEeXAHUYEeCKOU dHepeUl, YCl08Us pas-
Hosecus meépoo2o mena);, P STOM HUCIOIb30BaTh MAaTEMATHUYECKOE BBIPAKCHHE 3aKOHOB, VKA3bl-
8amb YCN08USL NPUMEHUMOCIU (PUSUYECKUX 3AKOHO08: npeobpazosanull I anunes, 6mopozo u mpemvezo
3axono6 Hvlomona, 3aKk0H08 coxpaneHusi uMnyibca U MeXaHuyeckou dHepeul, 3aKOHA 8CEMUPHO20
msa2omenusl;

AHAJIM3UPOBATh U OOBACHATH TEIUIOBBIE MPOIIECCHI U SBICHUS, UCIOIb3YsI OCHOBHBIE monoxeHuss MKT
Y 3aKOHBI MOJICKYJISIDHON (PU3MKH M TEpMOJUHAMUKH (CBS3b JABICHHUS HJICATLHOTO Ta3a CO CpeaHEn
KHMHETUYECKOM PHEprueil TermIoBOro ABUKEHHS U KOHIIEHTPALMel ero MOJIEKYJ, CBsA3b TEM- IepaTy-
PBI BEILIECTBA CO CPEIHEN KHHETUYECKOM SHEPTueil TeMoBOro ABMKEHUS €T0 YaCTHll, CBA3b JaBJie- HUS
WJICAIIBHOrO Ta3a ¢ KOHLEHTPAIMEN MOJIEKYJ U €ro TeMIIEparypol, ypaBHenne Menaeneesa— Kia-
neripoHa, NepBbIN 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHHS DHEPTUH B TEILIOBBIX MpOIeccax); MpH
3TOM HCIIOJIb30BaTh MAaTEMaTHUYECKOE BBIPAXKEHHE 3aKOHOB, VKA3bl8AMb YCI08US NPUMEHUMOCU
ypaeuenus Menoeneesa—Knanetipona;

AQHAIN3UPOBATh U OOBACHATH (OIMUCHIBATEL) JIEKTPUUECKUE SIBJICHMSI, UCIIOIb3YSl OCHOBHBIE MOJIOXKE-
HUS U 3aKOHBI 2JIEKTPOIMHAMUKH (3aKOH COXpaHEHHsI 3JIEKTPUUYECKOT0 3aps/a, 3akoH Kyona, nomen-
YUATILHOCIb 2NeKMPOCMAMUYEcKo20 Nos, NPUHYUN CYREPROUYUU ITIeKMPUYECKUX noJetl, npu 3mom
VKa3bl8as YClosus npumeHumocmu 3axkona Kynona,; a Takxke NpakTHYECKH BaKHbIE COOTHOILIEHUS: 3a-
KoHbl OMa JJIg yyacTKa IEeNu U JJII 3aMKHYTOU JIEKTpUUYECKou 1enu, 3akoH Jxoyns—IJlenna, npa-
suna Kupxeoga, 3axonvr @apades 05 21eKkmponusa);

onucvleams usuyecKue npoyeccol U s61eHUs, UCNONb3Ysl GeIUUUHBL: nepemeujeHue, CKOPoCmb, YCKO-
peHue, UMNYIbC meia u cucmemvl mei, CUild, MOMEHM CUbL, 0aslleHue, NOMEeHYUATbHAsL DHePeUsl, KU-
Hemuueckas 3Hepausi, MexaHudyeckdas dHepeus, paboma Cuibl;, YeHmpocmpeMumenbHoe YCKOpeHue,
CUNa Mmaxicecmu, CUuia ynpy20cmu, Cuid mpeHus, MOWHOCMb, IHEP2Usl 83AUMOOelicmaus meia ¢ 3em-
NE1 8OIU3U € NOBEPXHOCMU, IHep2Usl YIPY2Ooll Oedopmayuu NPY’CUHbL, KOIULeC80 meniomsl, a6co-
JIIOMHAsL memnepamypa mena, paboma 8 mepmoOuHamure, 6HympeHHss IHepausi U0edalbHO20 0OHO-
amomMHO20 2a3a, paboma uoedalbHo20 2asd, OMHOCUmMeNbHas e1axicHocms 6030yxa, K11/ uoeanvnoco
Mensioeo2o 0sucamens; NeKMpuiecKkoe noie, Hanpsad*CEHHOCMyb 2JIeKMPUYECKO20 NOJIsl, HANPANCEH-
HOCMb NOJISL MOYEUHO20 3apA0a UNU 3APANCEHHO20 Wapa 8 8aKyyme u 6 OudieKmpuke, NOMeHyual
NEKMPOCMAMUYLECKO20 NOJISl, PAZHOCHb NOMEHYUAI08, INEKMPOOBUNCYWAsL CUNLA, CULA MOKA, HANPSI-
Jcenue, MOWHOCMb MOKA, 9NeKMPUYecKas EMKOCMb MNIO0CKO20 KOHOEHCamopd, CONpOmueieHue
yuacmka yenu ¢ nocie008amenbHblM U NApaiielbHbIM COeOUHEHUEM Pe3UCHOPO8, IHEP2USL DIeKMPU-
4ecKo20 NoJisk KOHOEHCamopa,

O00BSICHATH 0COOEHHOCTH MPOTEKaHMs! (PU3NYECKHX SIBICHUI: MEXaHUYECKOe JIBUKEHHE, TETUIOBOE JBH-
YKCHHME YaCTHI] BEIIIECTBA, TEIJIOBOE PaBHOBECHE, OPOYHOBCKOE JIBHKEeHHE, D Py3usi, ucnapeHue, Kure-
HUE U KOHJIEHCALUs, IUIaBJICHUE U KPUCTAIIM3allMs, HAaPaBIEHHOCTh TeIUIONEepeaayn, SIeKTPU3aIHs
TEJ, IKEUNOMEHYUATLHOCb NOBEPXHOCMU 3APAHCEHHO20 NPOBOOHUKA,

IPOBOJUTH MCCIIEIOBAHNE 3aBUCUMOCTH OJHON (PM3NYECKON BEIMUYMHBI OT JPYTOM C HCIOJIb30BaHHEM
MPSIMBIX U3MEPEHUI: TPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCHUPOBATH PE3YyIbTAThl MOTYYEHHON
3aBUCHUMOCTH (DPM3MUECKUX BEIHUUH 8 8Uoe epadhuros ¢ yuémom adCcontOmHblX no2peuHocmetl usme-
peHutl, JieNaTh BBIBOJIbI 1o pe3ynbTaraM UCCIIC/IOBAHMS,



MPOBOANTH KOCBEHHBIC N3MEPEHHs (U3MUECKUX BEIWYHH; MPH 3TOM BBIOMPATh ONTHMAJIBHBIA Me-
TOJl U3MEPEHHUS, OLICHUBATh A0COIIOTHBIC M OTHOCHTENIBHBIE MOTPEITHOCTH MPSIMBIX M KOCBEHHBIX
HU3Mepe-HUi;

nPoBOOUMb ONbIMbL NO NPOBEPKE NPEONONCEHHOU 2UNOme3ssl. NIAHUPOBAMb IKCNEPUMEHM, coOu-
Pamb 3KCNepuUMeHmanbHylo YCMaHo8Ky, AHAIU3UPOSAms NOJYYeHHble pe3yIbmamsl U 0elams Gbl-
800 0 cmMa-myce npeoioHCeHHOU 2UNomesbi,;

co0ro/1aTh MpaBmiia 0€30MaCHOro TPyAa MPU MPOBEICHUN UCCIICIOBaHHIA B paMKax Y4eOHOTO 3KC-
e~ pUMEHTA, NPaKmuKyma U yu4eOHO-MCCIIeI0BATEIbCKON M POCKTHOM JCATEILHOCTH C HCIOJb-
30Ba-HUEM U3MEPHUTEIBHBIX YCTPOUCTB U JAOOPATOPHOTO 000PYI0BaHUS;

peliaTh pacyETHbIC 3aJa4M C SIBHO 3aJaHHOU U HesA6HO 3a0anHol HU3UIECKON MOJAENBIO: Ha OCHO-
Ba- HUM aHAJIN3a YCJIOBUS OOOCHOBBIBATH BHIOOP (M3MUYECKOI MOJIEIH, OTBeYaromeid TpeOoBaHu-
SIM 3a- Ja4M, TPUMEHATH (YOPMYIIbI, 3aKOHbI, 3aKOHOMEPHOCTH U HOCTYIambl QUIULECKUX Meopull
IIPU HC- MOJIb30BAHMHM MAaTEMAaTHUECKHX METOIOB PEIICHHMs 3a/1a4, IPOBOIUTH PACUYETh HA OCHO-
BaHHU UMEIO- IIIUXCSI JAHHBIX, aHAJTM3UPOBATh PE3YJIbTAThI U KOPPEKTHPOBATH METOJIbI PEIICHHS C
y4ETOM IOJTyYEH-HBIX PE3yJIbTaTOB;

pelIaTe KaueCTBEHHbIE 3a7a4H, mpedyloujue npuMeHeHus: 3HAHU U3 PA3HLIX Pa30el08 WKOIbHO2O
Kypca puauku, a maxoce uHmezpayuu 3HAHUU U3 Opyeux npeomemos ecmecmeeHHO-HAYUHO20
YUKIQ: BBICTPAMBATh JIOTHYECKYIO IIETIOYKY PACCYKICHUI C OMOPOI Ha M3y4YCHHBIC 3aKOHBI, 3aK0-
HOMEPHOCTHU (PU3HYECKUE SBIICHUS;

UCNONIb308aMb Meopemudeckue 3HaHus 0 00bACHEeHUs. OCHOBHbIX NPUHYUNOE paboOmvl usmepu-
mesb-HblX NPUOOPOs, MEXHUUECKUX YCMPOUCME U MEeXHOI02UYEeCKUX NPOYECCO8;

UCII0JIb30BAaTh TCOPETUYCCKUE 3HAHUS 10 (PM3HMKE B MOBCEAHEBHOM JKU3HM Ui oOecrieueHus 0e3-
OIlac- HOCTH IpHU OOpaleHUU C MPUOOpPaMU M TEXHUYCCKUMH YCTPOWCTBAMH, IJISi COXPaHCHUS
3JI0POBBSI U COOJIFO/ICHHSI HOPM 3KOJIOTHYECKOTO MIOBEICHUS B OKPYIKAIOILEH cpese;

NPUBOIUTH MPUMEPHI BKJIaJa POCCHICKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00B-sICHEHHE MPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHil;

AHATUZUPOBATL U OYEHUBAMDb NOCIEOCMEUs. OLIMOBOU U NPOU3BOOCIBEHHOU OesiMelbHOCU Yelo-
8eKd, CeA3AHHOU ¢ PUIUUECKUMU NPOYeCccamu, ¢ NO3UYUL IKOI02UHecKol Oe30nacHoCmu, npeo-
cmag- JleHull 0 PayUuoHAIbHOM NPUPOOONONLIOBAHUU, A MAKIHCE PAZYMHOM UCNONb3OBAHUU 00~
CMUdICEHUTL HAYKU U MeXHONI02Ull OJis OATbHENue20 pa3eumust 4el08e4eck02o ooujecmaa,

NPUMEHSTH pa3IndHbIe CIIOCOOBI paboThI ¢ MH(pOpManneH GU3NIECKOTO COep KaHMs C UCTIONIb30Ba-
HUEM COBPEMEHHBIX MH(DOPMAIIMOHHBIX TEXHOJIOTHI: TIPU 3TOM HCIIOJIb30BaTh COBPEMEHHbBIC WH-
(bop- MalMOHHBIC TEXHOJOTUHU ISl TIOUCKA, MEePepadOTKH U TPEIbIBICHHUS YYCOHOW U HAYYHO-
MOMYJISIPHON MH(POPMAIMH, CTPYKTYPUPOBAHUS U MHTEPIPETAlUN WHPOPMAIIUH, TOTYYEHHON U3
Pa3IUYHBIX HC- TOYHUKOB; KPUTUYECKU aHATM3UPOBATh MOTYYaeMyI0 HHPOPMAIIHIO U OYeHUBAMb
e€é 00CMoBepHOCHb KAK HA OCHO8E UMEIOWUXCS 3HAHU, MAK U HA OCHO8E AHANU3A UCMOYHUKA UH-
Gopmayuu;

NPoABIAMb OPAHU3AYUOHHBLE U NO3ZHABAMENbHbIE YMEHUSL CAMOCMOAMENbHO20 NPUOOpemeHus Ho-
6bIX 3HAHUL 6 npoyecce 6bINOIHEHUS NPOEKMHLIX U YUEOHO-UCCIe008aMeNbCKUX  pabom,
paboTaTh B TpyIIE C BBITOJHEHHEM Pa3JIMYHBIX COIMAJIBHBIX POJICH, TNIAaHUPOBATh paboTy Tpyn-
IIBI, PaIMO- HAJIBHO PACHIPEICIIATh ISSITEIbHOCTh B HECTAHIAPTHBIX CHUTYAIUsX, aJICKBATHO OI[CHU-
BaTh BKJIAJ] K&XK-I0T0 M3 YYACTHHUKOB TPYIIIIBI B PEIICHHE PaCCMaTPUBACMOM IPOOIIEMBI;

NPOAGIAMb MOMUBAYUIO K 6y0yujell npogheccuoHanbHOU 0esmeabHOCHU no CReYUATbHOCMAM PU3UKO-
MeXHU4ecKo20 nPOPuJi.

11 knace

10

B npouecce nzydenus kypca Gpusnku yriay6uéHHoro u 6a3osoro ypoBHs B 11 kiacce y4eHUK HAYUHUTCS:

MMOHUMATh (JIEMOHCTPUPOBATH) POJIb (DU3UKH B SKOHOMHUYECKOW, TEXHOJOTHYECKOM, COIMAIbHOMN
U OTHYECKOUW cdepax MeATeTbHOCTH YeJOBEKa;, POJib U MECTO (DM3WKH B COBPEMEHHON HAy4YHOM
KapTHUHE MUPA; pOJIb ACTPOHOMHUH B NMPAKTUYECKON EATEIHHOCTH YeJIOBEKa U JajbHeiIIeM Hay4dHO-
TEXHUYECKOM Da3BUTHUHU; 3HAYEHUE ONUCAMENbHOU, Ccucmemamusupyouel, o0biACHUMENbHOU
U npocHocmuyeckou Qyukyutl usuueckor meopuu — 3INeKMPOOUHAMUKY, CHeYUAlbHOU Mmeopuu
OMHOCUMENbHOCIU, K8AHMOBOU ¢hu3uKy, poib (U3NIECKOH TEeopuH B GOPMHPOBAHUU
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MPEACTABICHUH O (PU3MYECKOW KapTHHE MHPa, MECTO (PU3MUECKOW KapTHHBI MUpPa B OOIIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O IPUPOJIE;

pasnuyath (YIUTHIBATH) YCIOBUS MPUMEHUMOCTH MoOjeNiel (U3NYECKUX Te M MPOIECCOB (SBJICHUN):
OJHOPOJHOE JJIEKTPUYECKOE M OJHOPOJHOE MArHUTHOE IIOJIs, TapMOHUYECKHE KoJeOaHus,
MaTeMaTHYeCKU MasTHUK, UJCAIbHBIN NPY>XKUHHBIN MasTHUK, TAPMOHUYECKHE BOJHBI, UCAIbHBIH
KoJieOaTeIbHBI KOHTYP, TOHKAs JIMH3a; MOJIeTIel aToMa, aTOMHOT'O si/Jpa M KBAHTOBOM MOJICTIM CBETA;
pas3nuyath yciaoBHs (TpaHUlbl, 00JacTH) NPUMEHUMOCTH (U3MUYECKUX 3aKOHOB, HOHUMAMb
gceobwull xapakxmep @OYHOAMEHMANbHBIX 3AKOHO8 U OCPAHUYEHHOCb UCHOIb30BAHUS UYACHHBIX
3AKOHO8;

aHAJIM3UPOBATh M OOBICHATH 3JICKTPOMArHUTHBIE IMPOIECCHl M SIBICHMS, HCIOJIb3YsS OCHOBHBIE
MOJIOKCHUST M 3aKOHBI JJIEKTPOJWHAMUKH ¥ CHCIHAIBLHOM TEOPUM OTHOCUTEIILHOCTH (3aKOH
COXPaHEHHUs DJIEKTPUYECKOro 3apsijaa, cuiia Ammepa, cuia JlopeHla, 3aKOH 3JIeKTPOMarHUTHOM
uHaykuud, npaBuwio Jlenma, cBsazp OJIC caMOMHIYKIMHM B 3JIEMEHTE S3JEKTPUYECKOM IIeNU CO
CKOPOCTbIO M3MEHEHHsI CHJIbl TOKa; TOCTYJIaThl CHELHATbHONM TEOPUU OTHOCHUTEIBHOCTH
OHHIITEHHA);

aAHATM3UPOBATh U OOBSCHATH KBAHTOBBIC MPOILIECCHI M SBIICHUS, UCIIOIB3YS IMOJIOKCHUS KBAaHTOBOU
¢busuku (ypaBHeHue DiHIITeHHA s GoTodaddexTa, nmepBolil U BTOPOil mocTynarel bopa, mpuHLHUIT
COOTHOILIEHUS HeompeaenéHHocTeil [eif3enOepra, 3aKOHBI COXpaHEHHs 3apsSA0BOTO U MacCOBOTO
YHCell ¥ SHEPTUU B SJEPHBIX PEAKIHIX, 3aKOH PaJUOAKTUBHOIO pacmaa);

ONMHCHIBATh (U3MYECKHWE TMPOLECChl U  SIBICHUS, WCIIOJB3YSd BEIUYHHBL HAMPsSHKEHHOCTD
AJIEKTPUUYECKOTO  TIOJSI, TOTEHLIUAI O3JEKTPOCTATHUYECKOTO TOJsI, Pa3HOCTh IOTCHLHAJIOB,
ANEKTPOABIIKYIIAS CHUJIa, HWHAYKIHMS MAarHUTHOTO TIOJsl, MAarHUTHBIM TOTOK, cuHiia AMIiepa,
WHIYKTHBHOCTD, JJICKTPOJBIDKYINAS CHJIAa CAMOMHIYKIIMU, SHEPTUsl MarHUTHOTO ITOJISI TIPOBOJHUKA
C TOKOM, PENIATUBUCTCKUI HUMITYJIbC, IIOJIHASI SHEPT U, SHEPTHUS MTOKOsI CBOOOHOMN YaCTHUIIbI, SHEPTUs
Y UMITYJIbC ()OTOHA, MACCOBOE YUCIIO U 3apsil sApa, SHEPT U CBA3HU SAPa;

OOBSICHATHL OCOOCHHOCTH TPOTEKAHUS (U3WUSCKUX SIBJICHUW: DJIGKTPOMATHUTHAS WHIYKITUS,
CaMOWHIYKITUS, PE30HAHC, MHTEPPEPEHIUS BOJH, MUQPPAKIHSA, TUCIICPCHUs, TMOJIHOC BHYTpPEHHEE
oTpaxkeHue, ¢oroanekrpuueckuil 3pdext (porodaddekr), anpda- u OGera-pacnaabl sjep, ramma-
U3ITydeHue sjaep; GU3nIecKue MPUHITUIBI CIIEKTPATbHOTO aHATN3a U PabOoTEHI Jiazepa;

onpeodensims HanpasieHue UHOYKYUU MASHUMHO20 N0 NPOBOOHUKA C MOKOM, Culbl Amnepa u cuivl
Jlopenya,

cmpoums usobpadcenue, cozdagaemoe NIOCKUM 3ePKANIOM, MOHKOU JNUH3O0L, U PACCUUMBIBAMb €20
Xapakmepucmuxu,

NPpUMEHAMb  OCHOBONOAA2AIOWUe ACMPOHOMUYECKUe NOHAMUS, MeOpUuu U 3aKOHbl  OJld AHANU3A
U 00vACHeHUs u3uuecKUx Npoyeccos, NPOUCXOOAWUX 6 38E30aX, 6 36E30HbIX CUCmeMaXx,
8 MedHC2aNaKMUYecKoll cpeoe, 08UNCEHUsI HeOeCHbIX meJl, I80I0YUU 36€30 U Bcenennoii;

MIPOBOJINTH HWCCJICIOBAHUE 3aBHUCHMOCTEH (HU3UYECKHX BEIMYMH C WCIOIB30BAHUEM IPSIMBIX
W3MEpEHUil: TpU HSTOM KOHCTPYHUPOBATh YCTAaHOBKY, (UKCHPOBATH PE3YJIbTAThl IMOJIYYCHHON
3aBUCHMOCTH (DU3WYCCKUX BEIUYHH B BHJE TPadUKOB C Y4ETOM aOCOIIOTHBIX IOTPENTHOCTEH
M3MEpEeHUH, IenaTh BHIBOJIBI 110 pe3yJIbTaTaM UCCIICIOBAHHS,

MIPOBOJNTH KOCBEHHBIE N3MEPEHHsI PU3NYECKUX BEIUYHMH; IIPU TOM BBIOMPATh ONTHUMAIBHBIA METO/
W3MEpEHUs, OIICHUBATh AOCONIOTHBIE W OTHOCHTEIBHBIC TOTPEITHOCTH MPSAMBIX H KOCBEHHBIX
U3MEPECHU;

MIPOBOJMTH OTBITHI IO MPOBEPKE MPEITIOKEHHONW THUIMOTE3bl: TUIAHUPOBATH IKCIEPUMEHT, COOMpaTh
IKCIIEPUMEHTAILHYIO  YCTAaHOBKY, aHAJIM3UPOBATh IOJyYCHHBIC PE3YJIbTAThl H JIENATh BBIBOJI
0 cTaTyce MPeI0KEHHON THIIOTE3HI,

ONUCHIBAMb MEMOObL NOTYYEHUSI HAYUHBIX ACIPOHOMUYECKUX 3HAHULL

coOnrofath TpaBmia 0€30MacHOro TpyAa NpU TPOBEACHHHM HCCIEIOBAHMA B paMKax y4eOHOTO
SKCIIEPUMEHTa,  MPaKTUKyMa M y4eOHO-HCCIEIOBATEIbCKOM W MPOEKTHON  JeSTeNIbHOCTH
C MCTIOJIb30BAaHHEM M3MEPUTEIBHBIX YCTPOMCTB U 1a00OPaTOPHOTO 000Dy NOBAHUS;

pemiate pacy€THbIE 3a7aud C SIBHO 3aJlaHHON u HeA6HO 3a0aHHOU @u3uueckol Mmoodenvio: Ha
OCHOBaHWM aHaJN3a YCJIOBUS BHIOMpATh (hM3MUECKHUE MOJENH, OTBEYAIOIINE TPEOOBAHMSIM 3aJauH,
MPUMEHSTh (QOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TMOCTYJNAaThl (U3NYECKUX TEOpUl MpH
WCIOJIb30BAHUN MAaTEMATHUYECKUX METOJIOB PEIICHHUs 3aa4, IPOBOIUTEH PACcU€Thl HA OCHOBAHUU



12

UMEIOIUXCS JTaHHBIX, aHAJTU3UPOBATh PE3yJIbTaThl U KOPPEKTHUPOBATH METOJBI PEIICHUS C YUETOM
MOJTy9E€HHBIX PE3yJIbTaTOB;

peliaTh KadeCTBEHHBIC 3aJIa4yM, TPEOYIONIMEe MPUMEHEHU 3HAHUH U3 Pa3HbIX Pa3felioB IIKOJBLHOTO
Kypca GpHU3UKU, a makoce unmespayuu 3HAHUL U3 Opy2ux npeomemos eCmecmeeHHO-HaAY4HO20 YUKIA!
BLICIPAUBAMb  JIO2UYECKVIO  YENOUYKY  PACCYNCOeHUNl ¢ ONOPOl HA  U3VHEHHble  3AKOHbL,
3AKOHOMEPHOCMU U puzuyecKue s6ieHus;

UCnoIvL306amsb  meopemudeckue 3HAHU O0as  OOBACHEHUs OCHOBHBIX NPUHYUNOE pPabOmbl
UBMEPUMENbHBIX NPUOOPOB, MEXHUYECKUX YCMPOUCME U MEXHON02UYECKUX NPOYECCO8;

MPUBOJIUTH TPUMEPHI BKJIAZa POCCUHUCKHX M 3apyOCKHBIX yUEHBIX-(U3MKOB B pa3BUTHE HAyKH, B
00BSICHEHHE MPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHI;

AHATUZUPOBAMb U  OYEHUBAMb NOCIeOCmBUs OblMosol U NPOU3BOOCMBEHHOU OesmelbHOCU
YenoBeKa, CEA3AHHOU C (DU3UYeCKUMU npoyeccamu, ¢ NO3UYUL IKOJIOSUHECKOU 0Oe30nacHoCm,
npeocmasieHull. 0 PAYUOHATbHOM NPUPOOONONb308AHUU, A MAKI’CEe PAZYMHOM UCHOIb308AHUU
00CmudICeHUll HAYKU U MEXHONI02UllL OJIsl OANIbHeue20 PA38Umusl 4eloseuecko20 0ouwecmaa;
MIPUMEHSTh pasiuuHbie  CcrocoObl  paboThl ¢ MHpOpMamMeld  (U3NYECKOr0  COACPIKAHUS
C HCIIOJIB30BAaHUEM COBPEMEHHBIX HMH(DOPMAIIMOHHBIX TEXHOJIOTHH: IPH 3TOM HCIIOIb30BaTh
COBpeMEeHHBbIC WH(OPMAIMOHHBIE TEXHOJIOTUU JJIsl TIOUCKA, TIepepabOTKU U MPEIbIBICHUS YIeOHOM
U HAy4YHO-TIONMYJSpHOW HH(OpMAIMK, CTPYKTYpUPOBAaHHS M HMHTEPIPETAlUH WHPOPMAIUH,
MOJIYYCHHON M3 Pa3IUYHBIX UCTOYHUKOB; KPUTUYCCKH aHAIM3UPOBATH MOJTydaeMyr HH()OpMAIIIO
U OIICHMBAaTh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMCIOIIMXCS 3HAHHMM, TaK M Ha OCHOBE aHAJIM3a
MCTOYHHKA HH(POPMALINY;

NPOsGISMb OP2AHUZAYUOHHbIE U NO3HABAMENbHbIE YMEHUS CAMOCMOIMENIbH020 NPUOOpemeHus
HOBbIX 3HAHUIL 8 NPOYecce GbINOIHEHUS. NPOCKMHBIX U Y4eOHO-UCCIe008amenbCKux pabom,; padboTaTh
B TPYIIE C WCIOJHEHHEM pa3IMYHBIX COIMAJIbHBIX pOJICH, IUIAHUPOBaTh pabOTy TpYIIIbI,
paIMoOHATIFHO PaCIpeNeiIATh ACSITSILHOCTh B HECTAHAAPTHBIX CHTYAIUsAX, aJCKBATHO OICHUBATH
BKJIJ] KQXKJIOTO M3 YYACTHUKOB TPYIIIHI B PEIIEHUE pacCMaTpUBaeMOil MpoOIeMBL;

NPOAGISAMb MOMUSAYUIO K OyOywetl npoghecCUOHANbHOU 0esimeIbHOCIU N0 CHEeYUATbHOCMAM (OU3UKO-
MEXHUYECKO20 npoghu.



COJAEPKAHUE YYEBHOI'O IIPE/IMETA «®U3UKA»

10 kaace

ba3oBblil ypoBeHb (2 yaca)

YrinyOneHHsiii ypoBeHsb (5 4acoB)

Tema 1. ®usnka 1 METOBI HAYYHOT'O TIO3HAHUS (2 yaca)

Tema 1. dusnka 1 METO/IbI HAYYHOTO MO3HaHUS (6 YacoB)

®usuka — Hayka o npupoze. Hayunbie METOBI MO3HAHUS OKPYKAKOLIETO MU-
pa. Poiib sKkciepyuMeHTa 1 TEOPUH B MPOLIECCE TO3HAHUS IPUPOJIBI. DKCIIe-pHU-
MEHT B (¢u3uke. MoaenupoBanue GU3NIECKUX SIBJICHUH U MPOIECCOB.
Hayunble runoressl. PU3nyecKkue 3aKOHbl U TEOPHUH. | paHULIbI IPUMEHUMO-
cTH (U3NYEeCKUX 3aKOHOB. [IpuHITMI cooTBeTCTBUSA. POJIb M MecTO (U3HKHU B
(dbopMUpOBaHUY COBPEMEHHOM HAyYHOU KapTHHBI MUpPA, B MPAKTUYECKOM 1es-
TCILHOCTH JIIOACH.

JlemoHcTpanuu 1. AHaIOTOBBIE ¥ IU(PPOBHIC K3MEPUTEIBHBIC TPUOOPHI, KOM-
[bIOTEPHBIC JATYUKHU

®dusnka — (yHIaMeHTanbHas Hayka o npupozae. Hayunsiii MeTos nmo3na- Hus
U METOJIbI UCCIICAOBAHMS (PU3MUECKUX SBICHUH. DKCIIEPUMEHT U TEOPHSIB
nporiecce Mmo3HaHus npupoabl. HabmoieHrne u SKCIepUMEHT B (PU3UKE.
Cnocobul usmepeHusi pusudeckux 8elUduH (AHaI0208vie U Yupposwvie uzme-
[pumenvHvle npubOpsl, KOMIbLIOMEPHbIe 0amyuUKosvle cucmemsl). Iloepewro-
cmu uzmeperull huzuuecKux eeaiudun (AOCOIIOMHAsL U OMHOCUMENbHAS).
MopenupoBanue GU3NIECKUX SBICHUNA U MPOIECCOB (MaTepHalibHAs TOUKA,
abCOIOTHO TBEPIOE TENO, UI€aTbHAS )KUIKOCTh, UICATbHBIN Ia3, TOUYCUHBIN
3apsin). ['unoresa. @u3nuecKuil 3aK0H, TPAHUIBI €r0 MPUMEHUMOCTH. Du3n-
yeckast Teopus. Ponbs 1 MecTo pu3uku B pOpMHPOBAHUU COBPEMEHHON HAYY-
HOW KapTUHBI MUPA, B TPAKTHUYECKOMN JICATEIBHOCTH JIFOJICH.
Yuenuueckuii sxcnepumenm, nabopamopHuvle pabomsi, NPaKMuKym
1.  HU3mepenue cunvl moka u HanpajiceHus 8 yenu NOCMOAHHO20 MOKA

NPUNOMOWU AHATI0208bIX U YUPPOBLIX USMEPUMENbHBIX NPUOOPOB.

2. 3uaxomemeo c yughposoii nabopamopueti no ghuszuxe. Ilpumepul uz-

Mepe-Husl PUBUYECKUX eTUYUH NPU NOMOUU KOMNbIOMEPHBIX OAMYUKOS.

Tema 2. Mexanuka (18 gacoB)

Tema 2. Mexanuka (35 gacoB)

2.1 Kunemaruka (5 gacoB)

2.1 Kunemaruka (10 gacoB)
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Mexanudeckoe IBHKeHHE. OTHOCUTEIBHOCTh MEXAHMUECKOTO JIBUXKEHUS.
Cucrema otcuéra. TpaekTopusi.

[lepemerienue, CKOPOCTh (CpPEIHSS CKOPOCTh, MTHOBEHHAs! CKOPOCTb) U YCKO-
peHre MaTepUaIbHOM TOYKU, UX MPOEKIIUU Ha OCHU CUCTeMbI kKoopauHaT. Cio-
YKEHUE IIEPEMELICHUN U CII0KEHHUE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MpsAMOIMHEHHOoe qBrxkeHue. [ paduku 3a-
BUCHUMOCTU KOOPAUHAT, CKOPOCTH, YCKOPEHUS, TyTH U MEepEMELIECHUsI MaTe- pu-
QJIIbHON TOYKHU OT BPEMEHH.

CBobOogHOE majieHne. Y CKOpeHne CBOOOIHOTO MMaICHHUS.

KpuBonuneiinoe nuxkeHue. [[BuxeHre MaTepuaabHOM TOUKH 10 OKPYKHO-
CTH C MOCTOSIHHOM MO MOJIYJIIO0 CKOPOCTBIO. YTJI0Bast CKOPOCTb, JINHEHHAS
ckopocTb. [lepron u yactora oOpamienus. LleHTpocTpemuTensHoe ycKope-
Hue. Texnuueckue ycmpoucmea u npaKmuyeckoe npumeHenue: CliiIoMeTp,

Mexannueckoe JBUKeHUE. OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUIKEHUS.
Cucrema oTcuéra.

[ Ipsimas u obpamuas 3a0a4u MEXAHUKU.

Paouyc-6ekmop mMamepuaibHoU MouKU, e20 NPOeKyuu Ha OCU CUCMEMbl KO-
opounam. TpaeKTopusl.

[Tepemerienue, CKOpOCThb (CpeHsAs CKOPOCTb, MTHOBEHHAsl CKOPOCTh) U YCKO-
pEeHNE MaTepHalIbHOM TOUYKH, UX IPOEKIIMU HAa OCH cUCTEMBI KoopauHaT. Ciio-
KEHUE IepeMEILEHUH U CII0)KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE IMPSAMOJMHEIHOE JIBMKEHHE. 3aBUCH-
MOCTb KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U IyTH MaTepUalbHONM TOUKH OT
BPEMEHU U UX TPapUKU.

CBobOonHoe majeHue. YCKOpeHue CBOOOTHOIrO MajeHus. [Jeudwcenue meinda,
OpouieHn020 noo y210M K 20pu30Hmy. 3a6UcCUMOCHb KOOPOUHAM, CKOPOCMU
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IBIKEHUE CHAPSIOB, LIETHBIC U peMEHHBIE NIEpeaayu.

Vlemoncmpayuu
1.  Mopaens cucteMbl OTCUETA, MILTIOCTPALIUS KUHEMAaTHYECKUX XapakK-
TEPU-CTUK JBUKCHHUS.
2. IlpeoOpa3oBaHue ABMKEHUH C UCTIOIB30BAHUEM MIPOCTHIX MEXAaHU3MOB.
3. [Tanenue Ten B BO3AyXE U B pa3pesKEHHOM ITPOCTPAHCTBE.
4.  HabmoneHue IBMXKEHUS Tela, OpPOIIEHHOTO MO YIIIOM K TOPU30HTY U
rO-PU30HTAIIBHO.
5. U3Mepenue yckopeHus cBOOOIHOTO MaCHHUS.
6. HampaBiieHue CKOpOCTH MPH JBIKEHUH MO OKPY>KHOCTH.

Yuenuueckuii ykcnepumenm, 1a6opamopusle paoomol’
1.  H3yuyeHue HEpaBHOMEPHOTO JIBUKCHUS C LIEIBIO ONPEACTICHUS MIHO-
BEH-HOW CKOPOCTH.
2.  HccnemoBaHue COOTHOIICHUS MEXAY Iy TSIMH, IPOIEHHBIMU TEIOM
3a MOCJe0BaTeNbHbIE PAaBHBIE IPOMEXKYTKH BPEMEHHU MIPH PaBHOYCKOPEH-
HOM/IBIDKEHUH C HAYAJIBHOW CKOPOCTHIO, PAaBHOW HYJIIO.
3. 3yueHue nBUKEHHS MIApUKa B BA3KOM HKUJAKOCTH.
4. VIzyueHue qBUXKEHUS Teja, OpOIIEHHOT0 FTOPU30HTAIIBHO.

U YCKOPEHUs MamepuaibHOU mouky om gpemenu u ux epaguxu. KpuBoianHen-
HOE JIBIDKeHHE. [IBIKeHe MaTepUalTbHOWM TOYKH 110 OKPYKHOCTH. YTIIOBAs U JIH-
HeitHas ckopocTb. [lepuon u yacrora obpamenus. LleHTpocTpe-mutenpHOe
(HOpMaJIbHOE), KacaTeabHOE (TAaHTCHIIMAJILHOE) U TTOJIHOE YCKOpe-HUE MaTepu-
aJIbHOM TOYKH.

Texnuueckue ycmpoucmea u mexHoI02UYeCKUe Npoyeccol. CIIUIIOMETp, TBU-
KCHUE CHApsOB, LIEMHbIC, IIeCTepEHYAThIC W PEMEHHBIC IEpelavu, CKO-
[pocmuule nugmot.

lemoncmpayuu

Moienb CHCTeMBI 0TCUYETA, HIUTFOCTPAITUS KHHEMATHICCKUX XapaKTEPUCTHK
TIBUOKCHUSI.

Cnocobul uccnedosanus 08UNHCEHUII.

Hnirocmpayus npedenibhoco nepexooa u UsmMepeHue MeHO8EHHOU CKOPOCMIUL.
[IpeoOpa3zoBanue NBUKEHHI C UCTIOIb30BAHMEM MEXaHU3MOB.

[Tagenue Tel B BO3IyXe U B Pa3peKEHHOM IPOCTPAHCTRBE.

Habmoienme ABMKEHUS Tejla, OPOIISHHOTO IO/ YTIJIOM K TOPU30HTY U TOPH-
30HTAJIBHO.

HamnpasrneHnue ckopocTy pu ABUKEHUU IO OKPYKHOCTH.

[Ipeobpaszosarue yeno80tl CKOpocmu 8 pedyKmope.

Cpasnenue nymeil, mpaekmoputl, CKOpoCmeu 08UNCEHUSL 00OHO20 U MO20 Jice
mena 8 pasHvlX CUCEMAX OMCcUémd.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomol, npaxkmukym V3ydqe-
HUE HEPABHOMEPHOTO JIBIKEHUS C LENbI0 OMpeieNieHUus MTHOBEHHOHCKOPO-
CTH.

H3mepenue yckopenus npu npsmMOoIUHeliHOM PABHOYCKOPEHHOM O8UNCEHUU

1O HAKJIOHHOU NJIOCKOCIU.

Hccnedosanue 3a8ucumocmu nymu om 8pemeHu npu pasHoyCKOPEeHHOM O8U-
orceruu.

H3mepenue yckoperus c60000H020 nNadeHust (PeKOMeHO08AHO UCNOIb306A-
Hue yughposoti 1abopamopu).

M3ydyeHne ABMXKEHUS Tena, OpOLIEHHOTO TOPH30HTaNbHO. [Iposepka euno-
me3sbl 0 NPAMOL NPONOPYUOHATLHOU 3ABUCUMOCIU MeNCOY OATbHOCMbIO NO-

1éma u Ha4anbHOU CKOpocCniblo meid.

2 3pecb M fanee NPUBOAMTCA PacLUMpPEHHbIV NepeyeHb N1abopaTopHbIX PaboT U OMbITOB, U3 KOTOPOTO YYUTENb AenaeT BbI6op No CBOEMY YCMOTPEHUIO C Y4ETOM BbibpaHHoro YMK u nmetowerocs 060pyaoBaHus.
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H3yuenue 0udicenus meia no OKPY#CHOCHU € NOCIMOSAHHOU N0 MOOYIIO CKO-
[pocmowio.

Uccnedosanue 3agucumocmu nepuooa oopawjeHusi KOHU4eCKo20 MAsimHUKa
om e2o0 napamempos.

2.2 Jlunamuka (7 4yacoB)

2.2 Jlunamuka (10 gacos)

[Ipuniun otHocutenbHoCcTH ["anunes. [lepseiit 3akon Herotona. Muepnuans-
HbIE CUCTEMBI OTCUETA.
Macca Ttena. Cuna. [Ipunnun cynepniozunuu cui. Bropoit 3akon HeroToHa
U1 MaTepUanbHOM TOYKU. TpeTuid 3akoH HplOTOHA N1 MarepUalIbHBIX TO-
YEeK.
3akoH BceMupHoro TsaroteHus. Cuna tsoxkectd. IlepBas kocMuyeckas Cko-
POCTb.
Cuna ynpyroctu. 3akos ['yka. Bec tena.
Tpenue. Bunbl Tpenust (mokos, ckonpxeHus, kadeHus). Cumna tpenus. Cyxoe
Tpenne. Cuiia TpeHHs CKOJIBKEHUs U cuila TpeHus nokos. Koaddumment tpe-
Hus. Cuila CONpOTUBIIEHUS MIPU IBM)KEHUH TeJla B )KUIKOCTH UJTU Ta3e.
[locTynaTenbHOE U BpaliaTeabHOE ABMKEHUE aOCOIIOTHO TBEPIOTO TeNa.
MOMEHT CUJIbI OTHOCUTENIBHO OcH BpatieHus. [lieuo cubl. YcioBus paBHO-
BECHUS TBEPIOIO TEJIA.
Texnuueckue ycmpoiicmea u npaxmuyeckoe npumeHeHue. MOAINNITHUKA,IBU-
YKEHHE UCKYCCTBEHHBIX CITYyTHUKOB.
Vlemoncmpayuu
. SIBnieHune uHepuu.
. CpaBHEeHuME Macc, B3aUMOACHCTBYOIIUX TEJL.
. Bropoii 3akon HeroToHa.
. U3mepenue cui.
. CnoxeHue cui.
. 3aBUCUMOCTb CHJIbI YIPYTOCTH OT JedopMaIuu.
. HeBecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U IAJICHUM.
. CpaBHEHUE CUJI TPEHUS TIOKOS, KAUEHHS U CKOJIbKEHUS.
. YcnoBusi paBHOBECHUS TBEPAOTO Tena. Buapl paBHOBECHS.
Yuenuueckuii sxkcnepumenm, nabopamoprvie padomut

1. VIzyuenue nBuxeHus OpycKa 1o HaKJIOHHOW TIOCKOCTH.

2. UccnenoBanue 3aBUCUMOCTH CUJI YIPYTOCTH, BOZHUKAIOIIUX B IPYKUHE

OO ~NO O WN P

[TepBriii 3akoH HeroToHa. MHepimanbuble cucteMbl oTcuéra. [IpuHuun ot-
HocutenbHOCTU ['anmunes. Heunepyuanvhvie cucmemvl omcuéma (onpede-
1enue, npumepol).

Macca tena. Cuna. [IpuHuun cyneprno3uuuu cuil.

BTopoii 3akon HeroToHa [ MaTepraibHON TOYKH.

Tpetuit 3akoH HpIOTOHA 111 MaTEPUAIIBHBIX TOYEK.

3aKOH  BCEMHUPHOTO TATOTEHUA. IKBUBANEHMHOCMb 2PAGUMAYUOHHOU
U UHEPMHOU MACCDHL.

Cuna TsoKecTH. 3agucumocms yCKopeHus c80000H020 NAOeHUsl OM GblCOMbL
HAO NOBEPXHOCMbIO NIAHembl U Om 2eozpaguueckoli wupomsi. /eudicenue
HeOecHblx men u ux cnymuuxos. 3axonvl Kennepa. TlepBas kocmuueckas
CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tena. Bec mena, osudicywezoca ¢ ycko-
peruem.

Cuna tpenus. Cyxoe Tperue. Cuiia TpeHHs CKOJIbKEHUS U CHJIa TPEHHS T10-
kos1. Koadounuent tpenus. Cuna CONPOTHBICHUS TPH JABUKEHUU Tela B
PKUAKOCTU WM Ta3e, e€ 3d8UCUMOCTb OM CKOPOCMU OMHOCUMENbHO2O 08U-
DICEeHU.

[asnenue. [ uopocmamuueckoe dagnenue. Cuna Apxumeoa.

Texuuueckue ycmpoicmea u mexHOLO2UYeCKue npoyeccuvl. TOAIINIHUKH,
NIBIDKEHHME NCKYCCTBEHHBIX CITyTHUKOB.

lemoncmpayuu

Habniodenue osudiceHuss mejl 8 UHEPYUATILHLIX U HEUHEPYUATbHBIX CUCTNEe-MAX
omcuéma.

[ [punyun omnocumenbHOCmu.

Kauenue 08yx yununopos uiu wapos pasHoll Maccobl ¢ 00OUHAKOBLIM YCKO-
penuem omuocumenvbHo HeuHepyUuaIbHOU CUCeMbl OMCYEma.

Cpasnenue pasHooeticmeyroueli NPUIOHCEHHbIX K Mely CUl ¢ npouzeeoe-
HUeM Maccbl mea Ha e20 YCKOPeHUe 8 UHePYUATbHOU cucmeme Omc4éma.
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U pe3MHOBOM 00pasIie, OT X AePOopMaIlii.
3. UccnenoBanue yCioBHit paBHOBECHS TBEPIOTO Teja, UMEIOIIETO OCh Bpa-Iiie-
HUWA.

Paserncmeocui, 603HUKaIOWUX 6 pe3yibmame g3aumooeticmeus mei. Mzmepenue
Macc no 63aumooeicmauro.

Hesecomocmeb.

Bec Tena npu yCKOpeHHOM MOABEME U TIaICHUH.

[[enmpobedicHble MexaHusMbl.

CpaBHeHUE CUII TPEHUS IOKOS1, KAUSHHS M CKOJIBKEHHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, npakmuxym V3me-
pEeHUE PaBHOICHCTBYIOIIEH CUII IPH ABMXKEHUU OpyCKa IO HAKIIOHHOMIIIIOCKO-
CTH.

[Iposepka eunomesvl 0 HE3ABUCUMOCTIU BPEMEHU OBUICEHUsL OPYCKA NO
HAKIOHHOU NIOCKOCIMU HA 3A0AHHOE PACCMOsANUE O €20 MACCHI.
VccnenoBaHue 3aBUCUMOCTH CHJT YIIPYTOCTH, BO3HUKAIONIMX B MPYXHHEH
PE3NHOBOM 00pasiie, OT uX Je(HopMaIlHH.

H3yuenue 08udiceHust cucmemvl mei, CEsI3AHHbIX HUMDbIO, NEPEKUHYMOLL Ye-pe3
né2kuii O10K.

H3mepenue kod¢puyuenma mpenus no erudune yenoeo2o Kodghguyu-
enma sasucumocmu Fpp(N).

Hccnedosanue 0sudicerus 6pycka no HAkI0HHOU NIOCKOCIU C NEPEMEeHHbIM
K03 Puyuenmom mpenus.

U3yuenue 0sudicenus epy3a Ha 8any ¢ MpeHuem.

2.3 Craruka TBepjoro tena (5 4acoB)

AOcomoTHO TBEpAOoe Teno. [locTymarenpbHoe W BpallaTeNbHOE JBIKEHUE
TBEPOTO Tema. MOMEHT CUJIbI OTHOCHUTEIBHO OCU BpaieHus. [1nedo cumsbl.
CnoxxeHue cuil, NMPUIIOKEHHBIX K TBEpAOMY Teny. LleHTp Tsbkectu Ttena.
VYcnoBust paBHOBecHsI TBEPAOTO Tena. Y CTOMYMBOE, HEYCTOMYHMBOE, Oe3pas-
JTMYHOE PaBHOBECHE.

Texuuueckue ycmpoticmea u mexHOLO2UYeCKUe npoyeccol. KPOHUITEHH,
CTPOUTEIIBHBIN KpaH, pelETYATHIE KOHCTPYKIUN.

lemoncmpayuu

Y cnoBust paBHOBecHs. Byl paBHOBeCHs.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomst, npakmuxym Vccie-
IOBaHUE YCIIOBUM PaBHOBECUs TBEPAOIO Teja, UMEIOLIETO OCh Bpa-LICHUS.
KoHcTpyrpoBaHue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.
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W3yueHnre yCTOMYMBOCTH TBEPAOTO TEJIa, UMEIOIIETO TUIOIIAIb OMOPHI.

2.3 3aKOHBI COXpaHCHHs B MexaHHKe (6 4acoB)

2.4 3akonbl coxpaneHus B Mexanuke (10 gacoB)

VMmynibec MaTepuaibHON TOUKH (TeNa), CHCTEMBbI MaTepuaibHbIX Touek. M-
1yJIC CWJIBI U U3MEHEHNE UMITYJIbCa TENA.
3aKOH COXpaHEHUs UMITyJIbca. PeakTuBHOE IBUIKEHHUE.
PaboTa cuitbl. MOIITHOCTD CHITBI.
Kunernyeckasi sHeprusi MarepraibHO Touku. Teopema 00 U3MEHEHUU K-
HETUYECKOW SHEPTUH.
[TorenuuanbHas sHeprus. [loreHnnanpHas sHEprUs ynpyro 1eopMUpOBaH-HOM
npyxuHsbl. [loreHnnanbHas sHeprus Tena BOn3M noBepxHoctu 3emiiu. Iloren-
[MATbHbIE U HETIOTEHIIMATIbHbIE CUIIBI. CBS3b paOOThI HEMOTEHIIUATb-HBIX CUJI C
M3MEHEHNEM MEXaHWYECKOM SHEPIruu CUCTEMBI TeJl. 3aKOH CO- XpaHEHHs MeXa-
HUYECKOW SHEPTUH.
Yupyrue u Heynpyrue CTOJIKHOBEHHUS.
Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHenue: BOJOMET, KOmep,
[PYXUHHBIN TUCTOJET, ABM)KEHNUE PAKET.
lemoncmpayuu
1. 3akoH coXpaHEHMs UMITYJIbCA.
2. PeakTHBHOE BU)KEHUE.
3. [lepexox moTEeHIMATIHLHON SHEPTHH B KHHETHYECKYIO U 0OpaTHO.
Yuenuueckuit sxcnepumenm, nabopamopnwie pabomut
1.  H3yuenHue aOCOIOTHO HEYNIPYTOrO yJapa ¢ MOMOUIbIO IBYX OJMHA-
KOBBIXHUTSIHBIX MasiTHUKOB.
2.  HccnenoBaHue cBsi3u pabOTHI CUIIBI C U3MEHEHHEM MEeXaHUYECKON
SHEP-THHU TeJa Ha IPUMEPE PaCTKEHUS pE3UHOBOTO JKI'yTa.

Hmmynbc MaTepraabHON TOUYKH, CUCTEMbI MaTepHalIbHBIX TOUeK. [lenmp
Macc cucmemvl mamepuanvbHbix mouex. Teopema o ogudicenuu yenmpa
macc.

ViMmyibC CHITBI 1 U3MEHEHUE MUMITYJIbCa Tela. 3aKOH COXPAHEHUS UM-
yJIbCa.

PeakTuBHOE IBUKECHUE.

(Momenm umnynoca mamepuanvhot moyku. Ilpeocmasnenue o coxpanenuu
MoMenma UMnyIbea 6 YeHmpaibHblX NOJAX.

PaboTa cuibl Ha MaJIoM U Ha KOHEUHOM nepemeltieHud. [ paguueckoe
npeocmasieHue pabomwl cujibl. MOITHOCTD CHUJIBI.

Kunernyeckas sHeprus MarepuaibHON TOUKU. Teopema 00 N3MEHEHUUKHHE-
TUYECKOI SHEpruy MaTepralbHON TOUKH.

[ToreHManbHBIC U HEMOTEHIUATBHBIE CHIIBL. [lomenyuanvras snepeus. Ilo-
MeHYUaIbHas FHepeUus ynpy2o oeghopmuposannoii npyxcunsl. Ilomen- yu-
AnbHAs FHepeUs mena 6 00HOPOOHOM 2pasUmMayuoHHom none. Ilomenyu-ano-
Has dHepeus mena 8 2pasumayuoHHOM Nojie 0OHOPOOHO20 Wapa (6HYmpu u
eHe wapa). Bmopas kocmuueckas ckopocmo. Tpemwvs Kocmuye-cKas cKo-
[pocmeb.

CBs13b pabOTHI HEMOTEHIMAIBHBIX CHJI C ©3MEHEHHUEM MEXaHUIeCKOH dHep-
MU CUCTEMBI Tell. 3aKOH COXPAaHEHMs MEXaHWYECKOH Hepruu. Ynpy-cue u
Heynpyaue CmMoaAKHOBEHUS.

Ypaenenue bepnynnu 0ns uoeanvhotl HHcuokocmu Kak cieocmeue 3aKoHaco-
Xpanenus mexanuueckou SHepeul.

Texnuueckue ycmpoticmea u mexHoio2udeckue npoyeccvl: NBUKEHHUE pa-
KET, BOJIOMET, KOTEP, MPYKUHHBIA MMHUCTOJET, cUPOCKON, puzypHoe Kama-
HUe Ha KOHbKAX.

lemoncmpayuu

3aKOH COXpaHEHHsI MMITyJIbca. PeakTuBHOE NBWXKEeHUE. M3mepenue mouy-
HOCIMU CUTTbL.

H3menenue snepeuu mena npu cogepuieHuu padomat.

B3anMHbIe IIpeBpalicHUsl KHHETUYECKON U MOTEHLUHMAIBHON DHEPIUil IIpU
NEMCTBUU Ha TEJO CHJIBI TSKECTH U cHiibl ynpyroctd. Coxpanenue smep-
euu npu c60O0OHOM NAOEHUU.
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Yuenuueckuii sxcnepumenm, nabopamophuvie padomul, RPAKMUKYM
1. Usmepenue umnynvca meaa no mopmMo3HOMY NYNiu.
2. H3mepenue cunbl mazu, CKOPOCMU MOOEIU IIeKMPOMOOUTIAL U MOUHO-
cmu cunbl mseu.
3. CpasHeHue usmeHeHUust UMNYIbCA Meld ¢ UMNYIbCOM CUTDL.
4. Hccnedosanue cOXpaneHus UMNYIbca npu Yupy2om 63aumoo0eicmeuu.
5. U3mepenue Kunemuyeckou sHepauu meia no mopmo3HOMY RYymi.
6. CpasHeHue usmeHeHUus NOMEHYUALIbHOU SHEPSUL NPYICUHBL C pAOOMOT
CUbI MPEHU.
7. Onpeodenenue pabomvi CUbl MPEeHUs NPU OBUHCEHUU MeNd NO HAKIOHHOU
NIIOCKOCMIUL.

Tema 3. MonekyssipHas ¢pusuka u TepMmogrHamMuka (24 gaca)

Tema 3. MonekyssipHas ¢puzuka u repmMoauHamuka (49 yacos)

3.1 OcHOBBI MOJIEKYJIIPHO-KUHETHYECKOM TeopuH (9 4acoB)

3.1 OcHOBBI MOJIEKYJIIPHO-KHHETHYECKOU TeopuH (15 yacon)

OCHOBHBIE MOJIOKEHHST MOJIEKYJIIPHO-KUHETUYECKON TEOPUU U MX ONBITHOE
obocHoBanue. bpoynosckoe asmxenue. Juddysus. Xapakrep IBUKESHUS U
B3aWMOJICVCTBUS YacTHI] BeulecTBa. MoJenu CTpOEHUs ra30oB, KUJIKOCTEN U
TBEPABIX Te U O0BSICHEHHE CBOICTB BEIIECTBA HA OCHOBE ATHX MOJIEICH.
Macca u pa3mepsl MoJiekyJl. KonnuectBo BemectBa. [loctosanas ABoraapo.
TermtoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp
Lenbcusa. Moaenb uneanbHOro raza. OCHOBHOE ypaBHEHHUE MOJIEKYJISIPHO-
KHHETHYECKON TEOPUH HICAIbHOTO ra3a. AOCOMOTHAS TeMIeparypa Kak Me-
pa cpeHel KWHETUYECKOW SHEPTHH TEIUIOBOTO IBM)KEHUS YaCTHUII ra3a.
[[Ixana remneparyp KenbBuHa. ['a30BbIe 3akOHBI. Y paBHeHUE MeHaemne-
eBa—Kunaneiipona. 3akon Jlanerona. M3ompoiiecchl B uaeaibHOM rase ¢ mo-
CTOSITHHBIM KOJIMYECTBOM BemecTBa. [ padudeckoe mpeactaBaeHne u30mpo-
[IECCOB: M30TEPMa, U30X0pa, H300apa.

Texuuueckue ycmpoticmea u npaxmuyeckoe npumeHenue: TepMoMeTp, 6apo-

MeTp.
Vlemoncmpayuu
1. OMBITHI, TOKA3bIBAIOIINE JUCKPETHOE CTPOCHHE BelIecTBa, (hOTO-

rpadUUMONEeKyNT OPTaHUYECKUX COSTMHECHUN.
2. OnbITh 10 UG GY3UH KUIKOCTEH U Ta30B.
3. Mogens OpOyHOBCKOTO JTBHYKEHUS.

4. Monens onbiTa [lITepHa.

OcHOBHBIE MOJ0XKEHUS MOJIEKYJIApHO-KHMHEeTHYecKoi Teopun (MKT), nux
onbITHOE 00ocHOBaHue. Juddy3us. BpoyHoBckoe aBmkeHHE. XapakTep
JIBOKEHUS M B3AaMMOJEHCTBUS YaCTHUIL BelIeCcTBA. MoJieni CTpOEHUs Ia3o0B,
JKUJIKOCTEH U TBEPBIX TN U 00BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE
ATUX MoJieneil. Macca u pa3mepsl MoJiekys (atomoB). KonudecTBo Bere-
ctBa. [locTostHHass ABorazpo.

TennoBoe paBHoBecue. Temneparypa u cocoos! e€ usmepenus. [llkana
Temneparyp Llenscus.

Mopnenb naeansHoro raza B MKT: yacTuiel raza 1BHXKyTCs XaOTHUECKUHU

HE B3aUMOJICHCTBYIOT APYT C IPYTOM.

["a30BbIe 3aK0HBI. YpaBHeHUE MeHeneeBa—KnanenpoHa.

AOcomoTHas TeMiieparypa (imkana remnepatyp KensBuna). 3akon Jlanb-
TOHA.

M30mponeccsl B UI€aIbHOM Ia3e ¢ OCTOSIHHBIM KOJIMYECTBOM BEILIECTBA.
['paduyeckoe npeacTaBiIeHUe U30IPOLIECCOB: U30TEPMa, H30X0pa, U30-

Oapa.

CBs3b MEXKy TaBJICHUEM U CPETHEN KHHETUYECKOW SHEPTUE MOCTYIa-Tellb-
HOT'O TEIJIOBOT'O JBMKEHHSI MOJIEKYJI HAECAIBHOIO raza (0CHOBHOE ypaBHEHUE
MKT wuneansHoTrO Ta3a).

Cea3b abconomuol memnepamypbl mepmMoOUHAMUYECKOU CUCEMbL CO Cpeo-Hell
KUHemU4ecKoll dHepeuell NOCYNnameibH020 Meni08020 08UNCEHUS eé
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5. OnbITHI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3auMO-IEUCTBHUA.
6. Moienb, WILTIOCTpUpPYIOIIas MPUPOIY JaBICHHS ra3a Ha CTCHKU COCY/Ia.
7. OMBITHL, WILTIOCTPUPYIOIINE YPAaBHEHNE COCTOSIHUS UICATBHOTO rasa,
H30-TIPOIIECCHI.

Yuenuueckuii skcnepumenm, nabopamopnvie padomut

1. Omnpenenenre Maccsl BO3Ayxa B KJIIaCCHOM KOMHATE Ha OCHOBE U3Me-
peHHi00bEMa KOMHATBI, IaBIICHUS ¥ TEMIIEPAaTyphl BO3AyXa B HEH.
2. VccnenoBanre 3aBUCUMOCTH MEXKIY NTapaMeTpaMy COCTOSHUS pa3-

PCKCH-HOTO rasa.

yacmuy,.
Texuuueckue ycmpoticmea u mexHojuo2uiecKue npoyeccol: TEpMOMETp, Oa-
POMETD, noyuenue HaHoMamepuaios.

Vlemoncmpayuu

Moenu ABUKCHHS 9aCTHUI] BEIECTRA.

Mosenb OpOyHOBCKOTO JBUKEHHUS.

Bu0eoponuk ¢ 3anucbio peanbHo20 OPOYHOBCKO20 OBUINCEHUS.

uddysus xuakocTei.

Moaens onbiTa llTepHa.

[IpuTsxeHne MOJIEKyI.

Moenu KpUCTAIITMYECKUX PEHIETOK.

Habnroenue u ncciieioBaHue U30MpOIIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomel, npaxkmuxym Hccne-
dosanue npoyecca yCmaHo81eHus Mmenio8o20 pagHo8ecust Npu men-1000mene
MeoicOy eopsiueti U X0I00HOU 80OOLI.

H3yuenue uzomepmuuecko2o npoyecca (PeKOMeHO08AHO UCHONb308AHUE
yugposoil rabopamopuu).

H3yuenue uzoxoprnozo npoyecca. Mzyuenue usobapnoeo npoyecca.

/Iposepka ypasneHus cocmosHus.

3.2 OcuoBsl TepmouHamMuks (10 yacos)

3.2 OcHoBBI TepMOAHAMHKH (20 JacoB)

TepmoanHamuueckas cucreMa. BHYTpeHHs 9HEPIHs TEPMOINHAMUYECKON
CUCTEMBI U criocoObl €€ n3MeHeHus. KonndyectBo TemnoTs! U pabora. BHyT-
PEHHSS SHEPrUsl OJHOATOMHOI'O UJICAJIBHOTO ra3a. Buael Teronepenayun:
TEIIONIPOBOJHOCTh, KOHBEKIIMS, U3JIy4EHHUE. Y IeTIbHAs TEIUIOEMKOCTD Be-
niecTBa. KoanuecTBo TEMIOTHI IPY TEILIONEpEAAYE.

[Tonstue 06 aguabatHom npouecce. [lepBrlil 3akoH TepmonuHamuku. [Ipu-
MEHEHHE MEPBOro 3aKOHa TEPMOJMHAMUKH K H3ompoleccaM. ['padudeckas
WHTEpIpeTanus paboThI Tasa.

BTopoii 3akoH TepmoanHaMuki. HeobpaTuMOCTh IPOIIECCOB B MPUPO/IE.
TemnoBsie MamuHbL. [I[pUHIIUTIBL AeCTBUS TEIUIOBBIX MatuH. [IpeoOpaso-
BaHUs dHEpruu B TeruioBbiX MamuHax. KITJ[ remtoBoit mammuel. [{ukn Kap-
Ho u ero KII/I. Dxonornyeckue npoOiaeMbl TEIIO3HEPTETHKH.

Texnuueckue ycmpoucmea u npakmuyeckoe npumeHeHue. IBUraTeilb BHyT-
PEHHETO cropaHusi, OBITOBOI XOJIOAUIBHUK, KOHIUITUOHED.

lemoncmpayuu

Tepmoounamuueckas (T/]) cucmema. 3adanue enewnux ycnosuti ons T/ cu-
cmembl. Buewnue u enympennue napamempul. Ilapamempuor T/ cucmemot

KaK cpeOHUe 3Ha4eHusl 8elUYUH, ONUCHIBAIOUWUX e€ COCOSHUE Ha MUKDO-
CKONUYECKOM YPOGHE.

Hynesoe nauano mepmoounamuxu. Camonpousgonvras peraxkcayus T/ cu-
cmembl K menjio8oMy pagHo8ecuio.

Mopenb UIeanbHOro ra3a B TEpMOJMHAMUKE — CUCTEMa ypaBHEHUM: ypaB-
HeHne MenjaeneeBa—KiianeiipoHa U BhIpaKEHHUE IS BHYTPEHHEH SHEPIUH.
Y ca0BUS MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHIIEHTPAIMs YacTHI], BbI-
COKHE TeMIepaTyphl. BeipaxkeHue 1 BHyTpPEHHEN SHEPruu OJHOATOMHOTO
WeaNbHOTO ra3a. Keazucmamuuecxkue u necma-
muyecKue npoyecchyi.

DneMeHTapHas paboTta B TepMoAnHaAMUKe. Brruucinenune padoTel mo rpaduxy
mporiiecca Ha PV-nuarpamme.

Tennonepenava kak crnocod M3MeHEeHHs BHyTpeHHel 3Hepruun T /1 cucteMbl
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1.  l3MeHeHue BHYTPEHHEH SHEprUM Tela MPU COBEPIICHUH paOOTHI:
BBUIET IPOOKH M3 OyTHUIKM O] J€HCTBUEM CXKATOT0 BO3/yXa, HArPEBaHUE
a¢upa BIaTyHHOU TpyOKe MyTEM TpEeHUs (BUACOJEMOHCTPALINS).
2.  V3MeHeHMe BHYTpPEHHEH SHEpruM (TeMIIepaTypsl) Tea pH TeIIo-
nepe-gade.
3. OmnbIT o aguabaTHOMY pacIIMPEHUI0 BO3yXa (OIBIT C BO3AYIIHBIM
OT-HHUBOM).
4. Mopnenu napoBoil TypOUHBI, IBUTATENs BHYTPEHHETO CrOpaHus, peak-
THUB-HOT'O JIBUTaTelIsl.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomut

1. IsmepeHnue yenbHON TEI0EMKOCTH.

6e3 coBepiieHust paboTsl. KoHBeK1Ms, TEIUIONPOBOHOCTD, H3ny4yeHue. Ko-
JTMYECTBO TEIJIOTHI. TerIoéMKOCTh TeNa. YoenvHas u MoapHas menio- ém-
Kocmu eewjecmsa. Ypaenenue Maiiepa. Y ienbHast TEMJI0Ta CTOPAHUSI TOI-JIU-
Ba. Pacuér xonuuecTBa TemaoThl npu Temnonepeaaye. [lonstue 06 anua-
6atHoM miporiecce. [1epBblil 3aKOH TepMOIUHAMUKY. BHYTpEeHHSs SHEPTUSL.
KonngecTBo TemnoTsl 1 paboTa Kak Mepbl U3MEHEHUs! BHyTpeHHel sHeprun T /]
CUCTEMBI.
BTopoii 3aKk0H TepMOJUHAMUKY /171l PABHOBECHBIX MPOLIECCOB: Yepe3 3a1aH-
HOE paBHOBECHOE cocTossHue T/l cucTeMbl IPOXOAUT €IMHCTBEHHAS aJna-
Oara. AGcontoTHas TeMiieparypa. Bropoit 3akoH TepMoIMHAMUKH U1l HEpaB-
HOBECHBIX IPOLIECCOB: HEBO3MOXKHO MEPeIaTh TEIIOTY OT 00Jiee X0- JIOIHOTO
Tena Kk Oosiee HarpetoMy Oe3 kommencanuu (Kiaysuyc). Heo6patu-moctsb
[PUPOAHBIX IpoueccoB. [IpMHIMIIBI 1eHCTBUS TEIIOBBIX MAILIUH.
KITJI. Makcumansnoe 3nauenue KII/. Lukn Kapno. Oxkonoruueckue ac-
MEKThI UCIIOJIb30BaHUS TEIUIOBBIX JABUTaTesel. TernoBoe 3arps3HeHne OKpy-
JKArOLIEN CPEbI. Texnuueckue ycmpoti-
Ccmea u mexHoi02uyecKue npoyeccsvl: XONOAMIbHUK, KOHIUIIMOHED, JU3ENb-
HBIM 1 KapOIOpaTOPHBIN IBUTATENH, NAPOBAs MYPOUHA, NOIYy4YeHUe CEePXHU3-
KUX memnepamyp, Ymuiu3ayus «meniogulxy» omxo008 ¢ UCNONb308aHUEM
Mensi06020 HAcoca, YMUaIu3ayusi OUOOP2aHULeCcKo20 Monauea 0 evipa-
OomKu «mennogouy u snekmposrepeuu. /lemoncmpayuu

1. I3MeHeHue TeMiieparypbl Ipu ainadaTHuecKoOM pacIliupeHHH.

2. Bo3ay1iHoe OrHUBO.

3. CpaBHEHUE yICTHHBIX TETUIOEMKOCTEH BEIIECTB.

4. CriocoObl H3MEHEHHsI BHYTPEHHEH SHEPTHH.

5. UccnenoBanue annabaTHOTO TIpoliecca.

6. KomnvromepHovie Mooenu menioguix 0gueameineu.
Yuenuueckuii sxkcnepumenm, nabopamopnsie padomot, npakmuKkym

1. 3MepeHne yaeIbHON TEIUIOEMKOCTH.

2. Hccnedosanue npoyecca ocmvi8anus 6eujecmaa.

3. Uccneoosanue aouabamnoeo npoyecca.

4. U3yyenue 83aumMocesasu IHep2UuL MedCMOIEKYIAPHO20 83AUMOOCUCMBUSL
1 memnepamypol KUNeHus H#CUOKocmel.

3.3 Arperatabie coctostHus BeriecTBa. Pa3oBbie epexonl (5 yacos)

3.3 Arperatnbie coctostHus BernecTBa. Pa3oBbie epexoanl (14 yacos)

[TapooGpa3oBanue u KoHAcHCaus. Micnapenue u kurienne. AOCOIOTHAS U

[TapooGpa3oBanue u KoHACHCANMs. VicnapeHne u Kurenue. Y aenbHas
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OTHOCHUTEJIbHAS BIIAXXHOCTHh BO3Ayxa. HacellieHHbI nap. YenpHas Ter-
n0Ta mapoodpazoBaHus. 3aBUCHUMOCTh TEMIEpaTypbl KUIIEHUS OT JaBiie-
HUS.
Tépnoe Teno. Kpucrammmaeckue u amopdusbie Teaa. AHU30TPOIHS CBOMCTB
kpuctamioB. JKunkue kpuctawisl. CoBpeMeHHble MaTepuaisl. [lnaBienne u
KpUCTaJTU3aIs. Y AenbHas Terora miasienus. Cyonuma-1us.
YpaBHEHME TEMIOBOro OaiaHca.
Texnuueckue ycmpoticmea u npakmuieckoe npumeHenue: TArpOMETp U ICH-
XPOMETP, KaJJOPUMETP, TEXHOJIOTUU MTOIIyYEHUSI COBPEMEHHBIX MaTE€pHU-aJioOB,
B TOM YHCJIC€ HAHOMATEPHAJIOB, U HAHOTEXHOJIOTUH.
[emoncmpayuu
1. CBolicTBa HACHIIIEHHBIX TAPOB.
2. Kunenue npy NOHUKEHHOM JIaBJICHHUH.
3. Crioco0ObI U3MEpeHus BIAYKHOCTH.
4. HaGnroeHue HarpeBaHus U IJIABJICHHS KPUCTAITTMYECKOTO BEIIECTBA.
5. JleMoHCTpanysi KpUCTAILIIOB.
Yuenuueckuii sxkcnepumenm, nabopamopnvie padomut
1. smepeHne OTHOCUTEIHHON BIaKHOCTH BO3IyXa.

TEIUIOTa MapooOpa3oBaHusl.

HacplilieHHble 1 HeHAChIIIEeHHbIe apbl. KayecTBeHHAast 3aBUCMMOCTb TUIOT-
HOCTH Y JaBJICHUS HACBIIIICHHOTO TIapa OT TEMIIEPATyPhl, UX HE3aBUCH-
MOCTb OT 00bEMa HACBILIEHHOTO Mapa. 3aBUCUMOCTh TeMIIepaTyphl KHIIe-
HUS OT JABJICHUS B KHUIKOCTH.

BnakxHocTs Bo3ayxa. AOCONIOTHASI U OTHOCUTENIbHAS BIAXKHOCTh. TBEpAOE
teno. Kpucrannueckue u amop@Hble Tena. AHU30TPOIHS CBOMCTBKPHCTAI-
noB. [InaBnenue u kpucrayum3anys. Y ienpHas Teriora miasienus. Cyonu-
Marusi.

lechopmayuu meépooeco mena. Pacmscenue u cocamue. Cosue. Mooy
FOnea. [Ipeoden ynpyaux oegpopmayuii.

Tennosoe pacwupenue sxcuoxocmel u meépovix mei, 00bEMHOE U JTUHell-
Hoe pacuupeHnue. AH2apMOHUIM MENN08bIX KOIeOAHULL Yacmuy eeulecmad
KaK NPUYUHA Menio8o20 pacuiuperus mei (Ha KayecmeeHHOM YPOsHe).

[ Ipeobpazosanue sHepauu 6 hazosvlx nepexooax. YpasHenue meniogozo
bananuca.

[losepxnocmuoe namsdicenue. Koagppuyuenm nosepxnocmuoco namsoice-
nus. Kanunnsapuvie aenenus. Jlagnenue noo UCKPUBNIEHHOU NOBEPXHOCHIBIO
orcuokocmu. @opmyna Jlannaca.

Texuuueckue ycmpouicmea u mexHon02u4ecKue npoyeccyl: XKuaKkue Kpu-
CTaJIJIbl, COBPEMEHHBIE MaTEPUAIIHI.

lemoncmpayuu

TemnoBoe pacmupenne. CBoiicTBa HaCHIIIEHHBIX MapoB. Kunenue. Kune-
HUE IPU ITOHUKCHHOM JIaBJICHUH.

H3mepenue cunvl nogepxHoCmHo20 Hamsdicenus. Onvimul ¢ MbLIbHLIMU
NAEHKAMU.

Cmauusanue. Kanunnapuvie aenenus. Mooenu HenblOmMOHOBCKOU HCUOKO-CIMU.
CriocoObI M3MepeHus BIaXHOCTH. VccremoBaHe HarpeBaHus | IJIaBiie-
HUS KPUCTAJUIMYECKOTO BEIIECTRA.

Buowi deghopmayuii. Habarooenue manvix oegpopmayuii. Yuenuueckuii
IKCnepumenm, nadopamopnsie padomel, npaKmuKymzyuenue 3axKo-
HOMepHOCmelU UCNAPeHUs HCUOKOCTELL.

H3mepenue yoenbHou meniomul niasieHus ibod.

H3yuenue ceolicme HacCbIWeHHbIX Napos.

22




M3mepenne abCOMIOTHOM BIAXKHOCTH BO3/IyXa M OI[EHKA MacChI TapOBB
MTOMEIICHUH.

H3mepenue kodghpuyuenma nogepxHoCmHO20 HAMANCEHUS.

H3mepenue mooyns FOnea. Hccnedosarnue 3asucumocmu oegpopmayuu pe-3u-
H08020 00pPA3UA OM NPUTIOIHCEHHOU K HEMY CUTBL.

Tema 4. DnexTpoanHamuka (22 yaca)

Tema 4. Dnextponunamuka (54 daca)

4.1 Dnexrpocratuka (10 yacos)

4.1 Dnexrpuyeckoe moie (24 yaca)

DJieKTpu3anus Tejl. DJIEKTPUYECKUH 3apsa. [[Ba BuIa AlIEKTpUUECKUX 3a-
psnoB. [IpoBOIHMKHM, TUANEKTPUKUA M IMOIYIPOBOJHUKH. 3aKOH COXpaHe-
HUS 3JIEKTPUUYECKOTO 3apsija.
B3anmopeiictBue 3apsanoB. 3akoH Kynona. ToueuyHslil anekTpuyeckuii 3a-
psin. Dnexkrpudeckoe noje. Hanpspk€HHOCTh anekTpuyeckoro nosst. [Ipun-
LUI CYNEPIO3UIUU IEKTPUUECKUX M0JeH. JIMHUN HanpsyKEHHOCTH 3JIEK-
TPUYECKOTO MOJIS.
PaGora cun anekTpoctaruueckoro nodis. [lorenmnuan. Pa3nocts notennua-
110B. [IpOBOJIHUKY 1 TUAIEKTPUKHU B JIEKTPOCTATUUECKOM MoJie. [{uanek-
TpUUYECKas IIPOHULIAEMOCTb.
OnextpoéMkocTb. KonnieHcarop. D5eKTpoEMKOCTb TIOCKOT0 KOHJIEHCA-TOpa.
DHeprus 3apsyKEHHOT0 KOHJEHCATOopa.
Texnuueckue ycmpoucmea u Npakmuyeckoe npumeHeHue: IEKTPOCKOIL,
DIEKTPOMETP, DIIEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHHE JIIEKTPONpuodo-
POB, KOHIEHCATOP, KONUPOBAJIBHBIN alapar, CTpyHHBIN IPUHTED.
Vlemoncmpayuu

1. YerpoicTBO M IpUHIUI ASHCTBUS 3JIEKTPOMETPA.

2. B3zaumoteficTBrE HadICKTPU30BAHHBIX TEll.

3. DIEeKTpUIECKOe TOJe 3apsIKEHHBIX TETl.

4. TIpOBOJHUKH B DJIEKTPOCTATUYECKOM TIOJIE.

5. DnekTpocTaTUvecKast 3amuTa.

6. JIMAIEKTPUKH B DJIEKTPOCTATHIECKOM TIOJIE.

7. 3aBUCHUMOCTbH 3JIEKTPOEMKOCTH TUIOCKOTO KOHIEHCATOPA OT TUIOIIA !

IJTACTUH, PACCTOSHUS MEXKy HUMH U TUAJIEKTPUYECKON MTPOHUIIAEMOCTH.

8. DHeprus 3apsHKEHHOTO KOHICHCATOPA.
Yuenuueckuii sxkcnepumenm, nabopamoprvie padomut
1. smepeHnue 31eKTpoEMKOCTH KOHIEHCATOPa.

DJleKTpu3alus Tell U €€ MpOosBIICHUS. DJIEKTpUUecKuil 3apsaa. [[Ba Buaa
PIEKTPUYECKUX 3apsaaoB. [[pOBOAHUKHU, JUIIEKTPUKHU U TIOTYTPOBOTHUKH.
DJeMeHTapHBIN ANEKTPUIECKU 3apsil. 3aKOH COXPAaHEHUs AIIEKTpUYe- CKO-
ro 3apsja.

B3aumopeiictBue 3apsiioB. Toueunsie 3apsabl. 3akoH Kynona. Dnexkrpuye-
ckoe noJje. Ero aelictBue Ha anekTpuueckue 3apsaasl. Hanpsxk€HHOCTD dIiek-
Tprueckoro noJs. [Ipo6uslit 3apsaa. JInHuy HanpsA->KEHHOCTU 3JIEKTPUUECKOTO
noJisi. OJHOPOAHOE DIIEKTPHUUECKOE MOJIE.

[loTeHIMaTbHOCTD JEKTPOCTATHUECKOTO oJI. Pa3HOCTh MOTEHIMANIOB U
HanpsbkeHue. [loTeHumanbHas sHeprus 3apsia B 3J€KTPOCTATHUYECKOMIIO-
ne. [lorennnan anexTpocTaTuueckoro nojs. CsA3b HaPsHKEHHOCTH

MOJISL ¥ Pa3HOCTH MOTEHIMANIOB JJIsl DJIEKTPOCTATUYECKOTO MoJis (Kak of-
HOPOJHOT0, TaK U HEOJHOPOJIHOTO).

[IpuHIUTT CYTIEPIIO3UIINH DIIEKTPUUECKUX TTOJICH.

[ lone moueunoeo sapsoda. Ilone pagnomepro 3apsicentoti cgpepwi. Ilone pas-to-
MepHo 3apsoicennozo no 00vémy wapa. Ilone pasnomepro 3apsicennoli becko-
Heunol niockocmu. Kapmumsl TUHUL HARPANCEHHOCMU IMUX NOJIel

U 9KEUNOMEHYUATTLHBIX NOBEPXHOCMELL.

[IpoBOAHMKH B 3JEKTPOCTATHUECKOM I0JI€. Y CIIOBUE PAaBHOBECHS 3apsi/IOB.
JIM3NIeKTpUKY B AJIEKTPOCTaTUYECKOM Toje. J(uajaekTpuueckas MpoHHIlae-
MOCTb BEIIECTBA.

Konpaencarop. DneKTpo€MKOCTh KOHIEHCATOPA. NEKTPOEMKOCTD IJIOCKOTOKOH-
neHcaropa.

[ lapannenvroe coedunenue konoencamopos. Ilociedosamenvroe coeoune-Hue
KOHOeHcamopos. JHEPIUs 3apsHKEHHOT0 KOHIGHCaTopa.

/[sudicenue 3apsdiceHHOlU Yacmuybl 8 0OHOPOOHOM deKmpudeckom noue. Tex-
HUYecKue yCmpoucmeda u mexHoa02uieckue npoyeccol. 3IEKTPOCKOI, IEKTPO-

METp, AEKTPOCTATHYECKasl 3aIlIUTA, 3a3eMJICHHIE AIEKTPOIPHOOPOB,
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KOHJICHCATOPBI, 2eHepamop Ban de [ paagha.

Vlemoncmpayuu

Y CTpOoHCTBO U IPUHLIMI JICUCTBUSA AJEKTPOMETPA. DIICKTPUUECKOE TOJIE 3a-
PSKEHHBIX HIAPUKOB. DJIEKTPUUYECKOE TOJIE IBYX 3apsKEHHBIX TUIACTHH.
(Mooenv a1ekmpocmamuyeckozo eenepamopa (Bawn de ['paagha).
[IpOBOAHUKY B JIEKTPUYECKOM T0JIE. DIIEKTPOCTaTHYECKas 3alllnTa.
Yempoiicmeo u deticmsue konoeHcamopa nOCMOSIHHOU U NePeMeHHOU EM-
Kocmu.

3aBUCHUMOCTH 3JIEKTPOEMKOCTH IIOCKOTO KOHIEHCATOpa OT IUIOIIA M T1a-
CTHH, PACCTOSTHUS MKy HUMU H JTUDJICKTPUICCKON TIPOHUIIAEMOCTH.
DHeprus dIEeKTPUIECKOro MO 3apsHyKEHHOT0 KOH/IEHCATOopa.

3apsoka u paspsaoka KoHOeHcamopa uepes pe3ucmop.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomel, npaKkmuKkym
Oyenka cun 63aumo0eticmeusi 3apsANCeHHbIX meil.

Habniodenue npespawjeHus s3Hepauu 3apsdiceHH020 KOHOeHCamopa 6 IHep-
U0 UBTTYUeHUS

ceemoouooa. Hzyuenue npomeKanus moka 8 yenu, cooepicaujeli KOHOeHca-mop.
Pacnpedenenue pasHocmu nomeHyuanios (Hanpsaicenus) npu nociedosa-
mejibHOM coeOUuHeHUuU

KOHOeHcamopos. Hccnedosanue paspsaoa KoHoencamopa uepes pe3ucmop.

4.2 TlocTostHHBIN AnekTprueckuil Tok. Toku B pa3HbIX cpenax (12 yacon)

4.2 TToCTOSIHHBII 3JIeKTpUYeCKUil Tok (24 Jaca)

DNeKTpUYECKU TOK. Y CIIOBUSA CYILIECTBOBAHUS 3JIEKTPUUYECKOro Toka. Mc-tou-
HukH Toka. Cuna Toka. [locTosSHHBIM TOK.

Hanpsioxenue. 3akon OMa 11l yyacTka 1enu.

DNEeKTPUYECKOE COMPOTUBIIEHUE. Y IeIbHOE CONMPOTUBIIEHUE BEIIECTBA.
[TocnenoBarensHOE, MapaIeIbHOE, CMEIIAHHOE COSUHEHNE TTPOBOIHHU-

KOB.

Pabota snektpuueckoro Toka. 3akon Jxoymsi—Jlenia. MomHoCTh Jiek-
TPUYECKOTO TOKA.

OJIC 1 BHyTpeHHEE CONPOTUBIICHUE HCTOYHHUKA TOKA. 3aKOH OMma 11714 MOJI-HOM
(3aMKHYTOI) AnekTpuueckoit nenu. Koporkoe 3ambikaHue.

DNEeKTpOHHAsl MPOBOAUMOCTh TBEPABIX METAIOB. 3aBUCUMOCTh COIPO-THB-
NIeHUsT METaJUIOB OT Temneparypbl. CBEpXITPOBOIUMOCTb.

DneKTpuuecKuil TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX ITyYKOB.

Cuna toka. [locTossHHBIN TOK. Y CIOBHS CyIIECTBOBAHUS TOCTOSIHHOTO
prekTpudeckoro Toka. Mcrounuku Toka. Hanpsokenne U u DJIC E. 3akon
Owma [u1st yyacTKa IeTH.

DJIEKTPUIECKOE COTPOTUBIICHNE. 3aBUCUMOCTh COITPOTHBIICHHS OJTHOPOI-
HOTO TIPOBOTHUKA OT €r0 JUTMHBI U TIONIA/IN ITOTIEPEYHOTO CEUCHUSI.

VY 1ei1bpHOE CONTPOTHBIIEHUE BEIIECTBA.

[TocnemoBarenbHOE, TapaielbHOE, CMEIIAHHOE COSAMHEHHUE IPOBOJIHU-
KOB. Pacuér pa3BeTBIEHHBIX IEKTpUUEeCKUX Lenei. /lpasuna Kupxeoga.
Pabora snextpuueckoro Toka. 3akoH Jxoymns—Ilenna.

MOIIHOCTD 3JEKTPUUYECKOTO TOKA. 1eniosas MowHoCmb, 8bl0ensemMds Ha
peszucmope.

OJIC u BHyTpEeHHEE CONPOTHBJICHUE MCTOYHHMKA TOKa. 3akoH Owma ams
MOJTHOM (3aMKHYTOM ) 3JIEKTPUUYECKOM 11enu. MOITHOCTh HCTOYHHMKA TOKA.
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[TomynpoBoanuku. COOCTBEHHAS M IPUMECHASI IPOBOJUMOCTD MOIYTIPO- BOI-
HukoB. CBolicTBa p—N-niepexoa. [TomynpoBoiHUKOBBIC TPUOOPHI. DIEKTPH-
YECKUM TOK B pacTBOpaxX M paciuiaBax 3J€KTPOJIUTOB. DIEKTPOJIU-THUECKAS
ucconuanus. DIEKTPOIIU3.

DJIeKTpUYEeCKUi TOK B razax. CaMOCTOATENIbHBIN U HECAaMOCTOSI TEIbHBINPA3PsL.

Mounnus. [Ina3ma.
Texuuueckue ycmpoucmea u npakmuyeckoe npumeHenue . aMinepMerp, BoJb-
TMETp, PEOCTaT, UICTOYHUKH TOKA, 3JICKTPOHArpeBaTEIbHbBIE PUOOPHL,IJIEK-
TPOOCBETHUTEINbHBIE IPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYYM- HbIU JIU-
0J1, TEPMUCTOPHI ¥ (POTOPE3UCTOPHI, TOTYIPOBOTHUKOBEIN MO/, TaJbBAaHHUKA.
[emoncmpayuu

1. 3mepenue cuiibl TOKA U HAIIPSIKEHHUS.

2.  3aBUCHMOCTH CONPOTUBICHUS IIHINHIPUYECKUX MPOBOJHUKOB OT

JUIMHBI, TJIOIAH TIONIEPEYHOr0 CEYEHUs U MaTepuaa.

3. CmemianHoe COeTMHEHUE TPOBOIHUKOB.

4. Tlpsamoe nzmepenne J/1C. KopoTkoe 3aMbikaHiE raIbBAHUYECKOTO AJI€-

MEHTa U OLICHKA BHYTPEHHEIO0 CONPOTUBIICHHUS.

5. 3aBHCHUMOCTb COMPOTUBIICHHUS METAIIOB OT TEMIIEPATYPHI.

6. IIpoBOAMMOCTb AJIEKTPOJIUTOB.

7. HckpoBoii pa3psii ¥ IPOBOJUMOCTb BO3/yXa.

8.  OmHOCTOPOHHSS MPOBOAMMOCTD AHO/A.
Yuenuueckuit sxcnepumenm, nabopamopnuie pabomut

1. 3y4yeHne cMemaHHOro COeIMHEHUS pE3UCTOPOB.

2. N3mepenune D/1C ncToyHMKa TOKA M €r0 BHYTPEHHETO COMPOTHBIICHHS.

3. Habmronenue snexTpousa.

KopoTkoe 3aMbIkaHue.

Konoencamop 6 yenu nocmosiHHo2o moka.

Texnuueckue ycmpoticmea u mexHoa02uiecKue npoyeccyl: aMnepMmerp,
BOJIbTMETP, PEOCTAT, CUETUHMK ICKTPUICCKON SHEPTHH.

Vlemoncmpayuu

V3mepeHne CUiIbl TOKA U HAMIPSKCHHUSL.

Hccnedosanue 3aeucumocmu Cutbl MoKa OM HANpsdiceHus. 0Jisl pe3ucmopa,
TaMNbl HAKAAUBAHUS U C8eMOOU0Od.

3aBUCHMOCTD COTIPOTUBIICHUS UIUHAPHUICCKUX MPOBOJHUKOB OT JIJTMHBI,
TIONIA/IN TIOTIEPEYHOTO CCUCHUS U MaTepraa.

Hccnedosanue 3agucumocmu CUtbl MOKA OM CONPOMUGIEHUS. NPU NOCTO-5H-
HOM HANPAXCEHUU.

[Tpsimoe uzmepenue DJ]C. KopoTkoe 3aMbIkaHUE TaTbBAHHYECKOTO 3JIe-
MEHTa U OIICHKA BHYTPEHHEro conpoTuBiieHus. Cnocodwl coeouneHus uc-
mounuxos moka, IC bamapeii.

Hccnedosanue pasnocmu nOMeHyuano8 mexicoy noocamu UCMoYHUKA
MoKa om Cujibl moKa 8 yenu.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, RpAKMUKYM
Hccnedosanue cmeulanio2o coeOuHeHus pe3ucmopos.

U3mepenue yoenvHo2o conpomuseierust NPO80OHUKOS.

Hccnedosanue 3a8Ucumocmu Cuibl MOKA OM HANPSHCEHUS 018 IAMNbIHAKANU-
GaHU.

Yeenuuenue npedena usmepenus amnepmempa (6onommempa). Usmepe-
Hue DJIC ¥ BHYTpEHHETO CONPOTHUBIICHUS UCTOYHUKA TOKa. Mccredosanue
sasucumocmu 3/[C eanveanuueckozo snemenma om epe-meHu npu Kopom-
KOM 3AMbIKAHULU.

Hccnedosanue pazHocmu NOMEHYUAN08 MeHCOY NOOCAMU UCTOYHUKA
MoKa om Cujibl moKa 8 yenu.

Hccneoosanue 3a6ucumocmu noae3HOU MOUHOCIU UCMOYHUKA MOKA OM
CUNbI MOKA.

Ha6nronenue snekrponmsa

4.3 Toxu B pa3HbIX cpenax (6 yacos)

ONeKTpUUecKas MPOBOJUMOCTh PA3JIMYHBIX BEIIECTB. DJIEKTPOHHAs MpO-
BOJMMOCTb TBEPBIX METAIJIOB. 3aBUCUMOCTh COMPOTUBIICHUSI METAJUIOB OT
Temreparypbl. CBEpXIPOBOAUMOCTD.
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DNEKTpUUECKUM TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITy4koB. [Toiy-
npoBoAHUKU. COOCTBEHHAs U MPUMECHASI IPOBOUMOCTD MOTYIPO- BOJHU-
koB. CBolicTBa p—N-niepexoa. [TonynpoBogHUKOBEIE TPUOOPHI. DIIEKTPH-
YECKHUU TOK B JIEKTPOJIUTAX. DIEKTPOJUTUYECKAS TUCCOUUALNS. DIEKTPO-
nmu3. 3akonbl dapajes A 3aeKTpoIIn3a.

DnexkTpuyeckuil Tok B razax. CaMoCTOSATENbHBIN U HECAMOCTOSTEIbHBIN
pa3psa. Pa3nnuHble TUIIBI CAMOCTOATENBHOIO pa3psaaa. Monnus. [1nazma.
Texnuueckue ycmpoticmea u npaxkmuyeckoe npumeHenue: razopas3psiHble
JIaMIIbl, 3JIEKTPOHHO-TTy4eBasi TpyOKa, MOJyIPOBOIHUKOBBIE IPHUOOPBHI:
TUOT, TPaH3UCTOP, (OTOAMO]I, CBETOMO/; TaTbBaHUKA, pahMHUPOBAHUE
M€/, BBIIUIABKA ATFOMUHHUS, SJIEKTPOHHAS! MUKPOCKOIIHUS.
lemoncmpayuu

3aBUCHUMOCTb COIPOTUBJIEHUSI METAJLIOB OT Temreparypsl. [[poBogumocTs
PIIEKTPOJIUTOB.

3axonsl anexkmponuza @apaoes. Hckposoii pa3psao u npogooumocms 603-
oyxa.

CpasHenue npogooumMocmu Memaiios u noaynpo8oOHUKOS.
OaHOCTOPOHHSIS MPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmMuKym
Habntoienue snextponusa. Msmepenue 3apsoa 00Ho8aienmno2o uona. Hc-
c1edos8amne 3a8UCUMOCIU CONPOMUBTIEHUS. MEPMOPE3UCOopa Om mem-nepa-

mypbi.
CHamue o1bm-amnepHoll Xapakxmepucmuku ouooa.

OU3NYECKUM ITPAKTUKYM (16 yacos)

Cnocobul usmepenus usuteckux eIUtUuH ¢ UCNOIb308AHUEM AHANO208bIX U
YUDPOBLIX UMEPUMENbHBIX NPUOOPOE U KOMNLIOMEPHBIX OAMYUKOBbIX CU-
cmem. Abconomuule U OMHOCUMENbHBLE NOSPEUHOCIU USMEPEHULL (PUSULECKUX
eenuyun. OQyenka epanuy noepeuHocmell.

Iposedenue KOCBEHHbIX UMepeHUll, UCCIe008aHull 3aeucumocmelt Qusu-
YeCKUX 8eUYUH, NPOBEPKA NPEVTIOHCEHHBIX cunomes (6b100p uz pabom,
ONUCAHHBIX 8 MEeMAMUYeCcKUx pasoenax « Yuenuueckuil dKcnepumenm, na-
bopamopHbvie pabombl, NPAKMUKYMY).

Pe3eps (2 yaca)

Pe3eps (10 gacoB)
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TemaTnueckoe niianuposanue Kypcal( kiaace

bazoBslii ypoBensb (2 yaca)

YrayOneHHsiii ypoBeHs (5 yacoB)

HU4ecKoro aBmxeHus. Cucrema orcuéra. TpaekTo-
pust. [lepemernienne, CKOpoCTh (CpemHssi CKOPOCTb,
MIHOBEHHAsI CKOPOCTh) U YCKOpEHHE MaTepHaIbHON

TOYKH, UX IIPOCKIUN Ha OCH CUCTEMBI KOOpJAWHAT.

Kon-Bo |Tema: @u3uka U MeTO/IbI HAYYHOI0 O3HAHUS 2/54 Komn-Bo
JacoB JacoB
1 duzuka — Hayka o npupoje. Hayunsie MmeTozs! mo-
3HAHUS OKpY’Karoliero mupa. Poib sxcriepumenTa u
TEOpUU B IIPOLECCE MO3HAHUS TPUPOJIbL. DKCIIEPHU-
MEHT B (u3uke. MojenupoBanne GU3HIECKUX sIBIIC-
HUU U TIPOIIECCOB.
JlemoHcTpanuu 1. AHaJIOTOBBIE M IU(PPOBBIC U3ME-
puTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIC JATYHKHU.
1 Hayunsle runorespl. Gu3ndeckue 3aKOHbI U TEOPUU.
["paHuUIBl IPUMEHUMOCTH (HPU3HUECKUX 3aKOHOB.
[Tpuntun cootBeTcTBUsA. POk U MecTo GU3UKHU B
(hopMUPOBaHUM COBPEMEHHOI Hay4HON KapTHUHBI
MHUpPa, B MPAKTUYECKON NESITEIIbHOCTH JIFOJIEH.
Cnocobwi uzmepenus: pusuyeckux eIUdUl (aHaI0208ble U YUppoasvie usmepu- 1
mebHble npudboOpPsvl, KOMNbIOMEPHble damuuKogvle cucmemuot). [loepewnocmu u3-
Mepenutl puzuueckux eenuyut (abCoNOMHAs U OMHOCUMENbHAS).
(Mooenupogarnue guzuueckux snenHull U npoyeccos (mamepuanivras mouka, ao- |1
CONIIOMHO MBEPOOe Meno, UOEAIbHAS HCUOKOCMb, UOeAlbHbIU 2a3, MOYeUH bl 3d-
ps10).
/labopamopnas paboma: Hzmepenue cuivl moxa u HanpsiceHus 8 yenu nocmo- |1
SIHHO20 MOKA NPU NOMOWU AHATIO208bIX U YUPPOBLIX USMEPUMENTbHBIX NPUOO-
pos.
Tema: Mexanuka  18//354
Kunematuka 4/10u
1 Mexanudueckoe npmxkernne. OTHOCUTENEHOCTL MeXa-
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CrnosxeHue nepeMeIeHni U CII0)KEHUE CKOPOCTEH.
PaBHOMEpHOE U PABHOYCKOPEHHOE MPSAMOJIUHEHHOE
nBrokeHue. [ paduky 3aBUCUMOCTH KOOPIMHAT, CKO-
[POCTH, YCKOPEHUS, IIyTH U NIepeMELCHUs MaTepH-
aJIbHOM TOUkH OT BpeMeHH. CBOOOAHOE NaJICHHE.

Y ckopeHre cBOOOHOrO MaJACHHUS.

/[sudicenue mena, OpouLeHHO20 NOO Y210M K 20PU3OHMY..

3asucumocms KOOpOUHam, cKOpoCmu U YCKOPEHUs MAmepualbHot moykyu om
epemenu U ux epaghuxu

Pewenue 3a0au no meme «/[eudcenue mena, 6poutenHo20 noo y2iom K 2opu-
30HmMY. »

KpHBOHHHeﬁHOG JBHKXCHUC. I[BI/I)I(CHI/IG MaTCpHraib-

HOM TOUKH 10 OKPY>KHOCTHU C IIOCTOSIHHOM 110 MOZYJIIO

CKOPOCTBIO. YTJIOBasi CKOPOCTb, JINHEHHAs! CKOPOCTb.
[lepuon u yactora oOpamenus. LleHTpocTpeMuTeh-
HOE YCKOPEHUE

JlaGopaTopHas pabora: M3ydyeHne HepaBHOMEp- HOTO
JIBUKSHHUSI C 1IEJIbIO OTpeIeTIeHHs] MTHOBEHHON
CKOPOCTH.

. Llenmpocmpemumenvhoe (HopmanbHoe), Kacamenvhoe (Man2eHYuaIbHoe) u noi-
HOe YCKOpeHue MamepuaibHoLl MmouKy

|Pewienue 3a0ay

labopamopnas paboma. HUccredosanue 3aeucumocmu nepuooa oopawyeHust Kouu-
4ecKo20 MAsAmMHUKA Om e20 Napamempos

Iunamuka 7/104+

[Tpuniun otHocuTensHOCTH ["anunes. [lepBblii 3a-
KOH HproToHa. IHEpIManbHbIe CUCTEMBI OTCUETA.

Macca tena. Cuia. [IpuHIun cynepno3uuuy cuil.
BTopoii 3akoH HproTOHA 1151 MaTepUATBHON TOYKH.
Tperunii 3akoH Hpl0TOHA 17151 MaTEpUAIIBHBIX TOYEK

Heunepyuanvhele cucmemsl omcuéma (onpedenenue, npumepul). Bec mena, osu-

HCYUEe20CA C YCKOPEeHUeM
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Cratuka (1 u3 4) Crooicenue cun, npuiodceHHvlx K meépoomy meiy.

Cratuka (2 u3 4) Llenmp msoicecmu mena.

3aKOH BCeMUPHOro TsroteHus. Cuna tsxectu. Ilep-
Basi KOCMUYECKasi CKOPOCTb

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

DKEUBANEHMHOCIb 2PABUMAYUOHHOU U UHEPMHOU MACChl. 3a8UCUMOCTb YCKOpe-
HUs c860000H020 NAOEHUSI OM 8bICOMbL HAO NOBEPXHOCMbIO NIAHEMbl U OM 2e02pa-
duueckoti wiupomul. /lgudicenue HebecHbIX men u ux cnymuuxos. 3axonst Kennepa.

Ulasnenue. I'uopocmamuueckoe dasnenue. Cuna Apxumeoa

Pewenue 3a0au o meme «{unamurxay

Tpenue. Buapl Tpenus (0K0s1, CKOJIBXKEHUS, Kaue-
Hust). Cuta Tpenud. Cyxoe tpenue. Cuiia TpeHus
CKOJIbKEHUS U cuila TpeHus nokosi. Koapduument
TpeHus. Cuia conpoTUBIIEHUS TIPU ABM)KEHUH Tela
B KMJIKOCTHU WJIU Ta3e.

[locTynaTenbHOE U BpalaTeabHOE ABMKEHHE a0Cco-
JIFOTHO TBEPIOTO TENA.

MOMEHT CUJIBI OTHOCHUTEIIBHO OCH BpaleHus. [1nedo
CWJIBL. Y CIIOBHSI pABHOBECHSI TBEPJIOTO TEJA.

(Craruka 3 u3 4) Vemotiuusoe, neycmoiiuugoe, 6espasiuunoe pasrnosecue. Jlabo-
[pamopnas paboma: Hzmepenue kosgpuyuenma mpenus no eeiudune yeno-6020
koappuyuenma 3asucumocmu Fmp(N).

[ Ipakmukym «M3mepenue pagrnooeticmeyiowjeli CUl npu 08UdceHuu Opycka no
HAKJIOHHOU NIOCKOCTNUY

[ [paxmuxym «M3mepenue pagnooeticmeyioujeli cui npu 08UNMCeHUU Opycka no
HAKJIOHHOU NIOCKOCTUY

JlaGopaTopHas padota «McciaenoBanue ycinoBHii pas-
HOBCCHUA TBép,Z[OI‘O TCJ1a, UMCIOIICTO OCh BPAILICHUA .

(Cratuka 4 u3 4) JlaboparopHast pabora «l3yueHre yCTOMYHMBOCTH TBEPIOTO

TCJId, UMCIOIICTO IJIOIAaZlb OIOPHL.»

3aKoHbI cCOXpaHeHHs1 B MexaHuke 6/10
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VMIysibc MaTepraIbHONU TOUKH (TeJa), CHCTEMBI Ma-
TepUaIbHbIX TOUYEK. IMITyJIbC CHIbI U U3MEHEHUE UM-
I1yJIbCa TeJa. 3aKOH COXpaHEHUs UMITyJbca. PeakTus-
HOE JIBUKCHHE

\Momenm umnynvca mamepuanviou mouxu. Ilpedcmasnenue o coxpanenuu mo-
Venma umnyibea 8 YeHmMpaabHblX NOJSX.

[[enmp macc. Teopema o 0sudicenuu yenmpa macc.

|Pewienue 3a0ay no meme «3axon COXpAHEeHUslt UMNyJjibca»

PaGora cuiibl. MOIHOCTD CUJIBL.

Kunerndeckas s3Heprust MaTepUaIbHON TOYKH. Teo-
pema 00 U3MEHEHUN KMHETUYECKOM SHEPIHH.

[Paboma cunvl Ha MAlOM U Ha KOHeYHOM nepemewjenuu. I paguueckoe npedcmag-
ienue pabomol Cubl.

[ Ipakmuxym « 3mepenue umnynoca mena no mopmo3sHOMY Nymu. »

[ Ipakmuxym «HMzmepenue umnyivca mena no mopmo3HOMy nymu.»

[TorenmansHas 3Heprus. [loTeHunanbHas sHeprus
yripyro negopmMupoBaHHO# npyx uHbl. [loTeHInaMh-
Hasi DHeprus Tena Bomu3u nosepxHoctu 3emiu. [1o-
TEHIIMAJIbHBIEC U HEMOTEHIIMAIbHBIE CHITBL. CBSI3b pa-
OOTHI HEMOTEHITUAIBHBIX CHJI C U3MEHEHUEM MEeXaHH-
YECKOW YHEPTUHU CUCTEMBI TEI

3aKOH COXpaHEHUsI MEXaHUUECKOW YHEPTUu. YIpyrue
1 HEeyTpyTrHe CTONIKHOBeHus. JlabopaTopHas

pabota «3ydyeHne abconOTHO HEYIIPYTOro yaapa ¢
[MOMOIIIBIO IBYX OJJUHAKOBBIX HUTSHBIX MasiTHUKOB)

HOmeHL;uaﬂbHaﬂ OHepecus meia 6 OaHOPOaHOM cpasumayyuOHHOM noJie. Tomen-
UuajlbHas dHepcusl meia 6 cpasumayuOHRoM noe OOHOpO@HOZO wapa (eHympu u

6He wiapa). Bmopas kocmuueckas ckopocms. Tpemvs kocmuieckas ckopocmo.
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Ypasnenue Bepnynnu 011 udeanbHou H#CUOKOCMU KAK Cle0Cmeue 3aKoHa coXpaHe-
HUS MEXAHUYECKOU IHePIUU.

Ulabopamopnas paboma « Onpedenenue pabomul Cuibl MPeHUst BPU OBUICEHUU
mena no HaKIOHHOU NAOCKOCHU. »

Tema: Mosekyasipuasi pu3nKa ¥ TepMoAuHaAMuKa 24/49

OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOM Teopun 9/15+3 (mpakTHKyM)

OCHOBHBIE MOJOXKEHUS MOJIEKYIIPHO-KHHETUYECKOM
TEOPHUH U UX OINBITHOE 000CHOBaHME. BpoyHOBCKOE
neukenne. Juddysus. Xapakrep IBUKEHHS U B3au-
MOJICHCTBUS YaCTHI] BeliecTBa. Moienu cTpoeHus ra-
30B, )KHJIKOCTEH 1 TBEPABIX TET U 00BICHEHUE CBOWCTB
BELIECTBA HA OCHOBE 3THUX MOJIENIEH.

Macca u pazmepbl MosieKyJl. KoimuecTBo BemiecTna.
[Toctosnnas ABorazpo. TenoBoe paBHoBecue. TeM-
rneparypa u e€ usmepenue. lllkana remmneparyp Llens-
cust

|Pewienue 3a0ay

Pewenue 3a0ay

labopamopnas paboma: Hccrnedosanue npoyecca yCmaHo8IeHUs Menio8o2opas-
HoBecus npu menioodMene medHcoy 2opsuetl U X0100HOU 80001

Mopeinb uaeanbHOro raza. OCHOBHOE ypaBHEHUE MO-
NIEKYJIIPHO-KMHETUYECKOM TEOPUU HIEAIBHOTO rasa.

AGcoutoTHas TeMIepaTypa Kak Mepa cpeHei KuHe-
THUYECKOW SHEPIHH TEIUIOBOTO ABUKEHUS YaCTHI]
rasza. [lIxana temnepatyp KenbBuHa.

(Mooens udeanvrozco 2aza 6 MKT: wacmuywl 2a3a 08UdCymcs Xxaomu4ecku u He
63aUMO0eUCmMBYIOm Opye ¢ OpPY2OM

Css3b abcontomuoll memnepamypsbl MepMOOUHAMULECKOU CUCIEMbL CO CPEOHell

KUHEemu4ecKkou 3H€p21/l€1:2 nocmynamejlbHo20 menjioeozco osudicenus eé uacmuy
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Pewenue 3a0au no meme « OcHogHoe YpaeHeHUe MOJI@KyJZﬂpHO-KMH@mM‘lQCKOIZ
meopuuy

["a30BbIe 3akOHBI. Y paBHeHUEe MenpaeneeBa—Kiia-
neripoHa. 3akoH JlainbToHa

I/I30npoueccm B HACaJIbHOM ra3€ C IoCTOAHHBIM KO-
JIMYCCTBOM B€HICCTBA

[ Ipakmukym «H3yuenue uzomepmurecko2o npoyecca (PeKoMeHO08aHO UCTONb30-
sanue yughposoll 1abopamopuu). »

[ Ipakmukym «3yuenue uzomepmuuecko2o npoyecca (peKoMeH008aHO UCHONb30-
sanue yughposoli 1abopamopuu). »

|Peuwienue 3a0ay no meme «I a3o6vie 3aKOHbLY

['paduueckoe npencTaBieHUE U30MPOLIECCOB: H30-
TepMa, U30X0pa, n300apa.

JlaboparopHast pabora: OnpeesieHne MacChl BO3yXaB
KJIACCHOW KOMHATe Ha OCHOBE M3MEPECHUN 00bEéMa
KOMHATBI, IaBIICHUS U TEMIIEPATyphl BO3/IyXa B HEH.

JlabGoparopHas pabota «3ydenue n300apHOro mpoiecca

Pewenue 3a0au no meme «H3zonpoyeccel 8 u0eanbHoMm 2ase ¢ NOCMOAHHbIM KOIU-
yecmeom ewecmsa. I pagpuueckoe npedcmasgnenue u30npoyeccos: U30mepma,u3o-
xopa, usobapay

Pewenue 3a0au no meme «HMzonpoyeccwl 6 udeanbHom 2aze ¢ NOCMOAHHbIM KO-
yecmeom gewjecmaa. I paguueckoe npedcmasienue u30npoyeccos: uzomepma,
uzoxopa, uzobapay

Oboowarowuti ypox no meme « OCHO8bL MONEKYIAPHO-KUHEMUYECKOL MeopuL»

OcHoBbl TepMoguHamuxku 10/20

TepmoanHamMuueckas cucremMa. BHyTpeHHss sHEprus
TEPMOJUHAMUYECKON CUCTEMBI U CIIOCOOBI €€ n3Me-
HeHust. KomnuecTBo TemoTel U paboTa.

BHYTpeHHSUI OHCPIrusa OJHOATOMHOI'O UACAJIBHOI'O
rasa.

3aoanue enewnux ycnosuti ons T/] cucmemsl. Buewnue u 6HympenHue napa- mem-
poi. [lapamempor T/] cucmemul kaxk cpedHue 3Hauenus GeIUUUH, ONUCHIBAIO-UUX eé

COCMOSIHUE HaA MUKDOCKONUYECKOM YPOBHE.
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Hy]l860€ Ha4aiuo mepMOaUHaMMKU. CCZMOI’ZPOI/B@OJZbHClﬂpeJZaKCCZI/{I/l}Z Tﬂ CUucCmemuslK
menjio6omy paeHoeecuro.

(Mooenb udeanvrozo eaza 6 mepmoOUHaMuKe — CUCmema YpaeHeHull. ypasHeHue
(Menoeneesa—Knanetipona u evipasicenue 0151 BHympeHHel 3Hepeuu. Ycnosus
NPUMEHUMOCTU IMOU MOOENU. HUZKAS KOHYESHMPAYUs 4acmuy, blCOKUe memne-

[pamypul

Bus! Tensonepenayu: TEIONPOBOIHOCT, KOHBEK-
1151, U3JIy4eHUE. Y IelIbHas TEIIIOEMKOCTD BEILECTBA.
KosinyecTBO TEIIIOTHI IPH TEILIONEpeIaye.

[Tonstre 06 annabaTHOM mporecce. [lepBoIit 3ak0H
TePMOIUHAMUKU

|Keazucmamuueckue u HecmamuiecKkue npoyecchwi.
DnemenmapHasn paboma 6 mepmoounamuxe. Boviuucienue pabomwl no epaguxy
npoyecca na pV-ouazpamme

Yoenvnas u monsapnas mennoémxocmu sewecmsa. Ypaenenue Matiepa

Yoenvnas mennoma cecopanus monnusa. Pacuém xonuvecmsa menniomel npumen-
lonepedaue

[IpMeHeHne epBoro 3aKOHa TEPMOAMHAMUKH K
n3omporeccam. [ paduueckas nHTEpIIpeTAIHS pa-
0OTHI rasa.

BTopoii 3akon TepmoanHamuku. HeobpatuMocTh
[POLIECCOB B IPUPOJIE.

Pewenue 3a0au no meme «IprweHeHue nepeoco 3aKoHa mepMOOMHCZMI/lKM K U30-
npoyeccamy

Konuuecmeo mennomst u paboma Kaxk mepvl usmeHenus sHympenneu snepauu T/]
cucmemvl

Bmopoti 3aKoH mepmMoOuUHaAMUKU 0151 HEPABHOBECHBIX NPOUECCOB. HEBOZMONCHO
nepedams meniomy om Oojiee X0100H020 meia K Oojiee Hazpemomy 6e3 KOMNeH-
cayuu (Knaysuyc).

TernmoBbie MamHbl. [[pUHIUTIBI IECTBHS TEMIOBBIX
MamvH. [IpeoOpa3oBaHus SHEPTUU B TETIOBBIX Ma-

mHax. K111 rermioBoit mamunel. [{ukn Kapho u ero
KIII.
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DJKOJOTHYECKHE TPOOJIEMbI TETUIOPHEPTETHKH.
JlaGopaTopHas padota «M3mMepeHue yaenpbHOM Temio-
EMKOCTH»

JlaGopatopHas paboTta: MccnenoBanue npouecca OCThIBaHUS BEIIECTBA.

[ Ipaxmuxym «. Hccnedosanue aduabammnoco npoyecca

[ Ipakmuxym « Hccredosanue aduabamrnoeo npoyeccay

Obobwarowuii ypok no meme « OCHO8bL MEPMOOUHAMUKUY

ArperaTHbie COCTOSIHHS BemecTBa. @a3zoBbie mepexoabl 5/14

[lapooOpa3zoBanue u KoHAeHcaus. VMcapenue u ku-
reHue. AOCOIOTHAS U OTHOCHTEIIbHAS BIAKHOCTh
BO31yXa. HachleHHbIi map

Y nenbHas TeII0Ta Mapooopa3oBaHus. 3aBUCUMOCTh
TEeMIIEPaTyphbl KUTIEHUS OT AAaBJICHUS.

Hacviwennvie u nenacviuyennvle napvl. Kauecmeennas 3agucumocms niomHocmuu
0asienus HACLIUWEeHHO20 Napa om memMnepamypbul, Ux He3a8UCUMOCMb Om 00b- éma
HacblyeHHo20 napa. 3asucumocms memMnepamypvl KUneHust om 0deieHus 8
orCUOKOCIU.

[Pewienue 3aoay no meme «A6Conomuas u OmHOCUMEnbHAA 6/LANCHOCID»

labopamopnas paboma «H3yuenue c8oticme HACLIWEHHBIX NAPO8.»

Tsépnoe Teno. Kpucrammyeckue u amopHbie Tena.
AHHM30TpONUS CBOMCTB KpUCTALIOB. JKnakue Kpu-
ctajuibl. COBpEMEHHBIE MaTEPHAIIBI.

[[naBieHue u KpucTayuM3anus. Y AejbHas TeroTa
riaBienus. Cyonumanus. Y paBHEHUE TETJIOBOTO
Oananca.

Ulechopmayuu meépooeo mena. Pacmsoicenue u cocamue. Cosue. Mooynw FOuea.
[ Ipeden ynpyeux oegopmayuii.

Tennosoe pacuupenue sHcuokocmetl u meépovix mei, 06vbEMHOE U TUHEIHOe PAacC-

uwupeHue.
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[ Aneapmonuzm menioguix KoreOaHuil Yyacmuy eewyecmea Kak NPULUHA menio8o2o
pacwiupenus men (Ha kauecmeeHHOM YpoGHe).

JlaGopaTopas pabota «3mMepeHre OTHOCUTEIBLHOMN
BJIAYKHOCTH BO3/yXa.»

JlaGopaTtopas padora «M3mepenue moaysst FOuray

O6o0maromui ypok 1o TeMe «ArperaTHbie COCTOSI-
HUSI BEIIECTBA

[ Ipeobpazosanue snepeuu 6 hazosvix nepexooax. YpasHenue meniosoco oa-
nanca.

[ losepxnocmuoe namsaxcenue. Koagpghuyuenm nosepxnocmnozo namscenus. Ka-
NULIAPHbLE S61eHUS.

/]asnenue noo uckpusiénHol nogepxnocmoio scuokocmu. Qopmyna Jlannaca.

Tema: DiekTpoagunamuka 22/54

daekTpocraTuka 10/ DiekTpuyeckoe nose 24

OnexTpusanus Tell. JNEeKTpuYecKui 3apsa. JBa Buaa
DIIEKTPUYECKUX 3apsnoB. IIpoBoaHuKY, 11- neKTpu-
KU U TIOJTYTIPOBOJHUKH. 3aKOH COXPAaHEHUS 3JIEKTPH-
4eCKOro 3apsja. Bzaumonelicteue 3aps10B.3aK0H
Kynona. To4euHBIN 3JIEKTPUYECKU 3apsi.

BHGKTpI/I‘lCCKOC ITOJIC. HaHpH)KéHHOCTB QJICKTpUYC-
CKOT'O ITOJIA. HpI/IHIII/IH CyHneprno3nru 3JICKTPUICCKUX

nosei. JInauum HaHpH)KéHHOCTI/I QJICKTPHUYICCKOTIO ITOJIA.

[ Tone moueunoeo 3apsoa. Ilone pasnomepro 3apsicennou cgpepwi. Ilone pagro-
MepHo 3apsdiceHH020 no 00bEMY wapa

[lone pagnomepHo 3apAdicenHol OeCKOHeyHOU NI0CKOCIU

|Pewenue 3a0ay

PaGota cun anekTpoctaruueckoro mosis. [lorenmman.
Pa3HOCTH OTEHIIMATIOB

[IpOBOAHMKY U TUAIEKTPUKH B 3JIEKTPOCTATHYE-CKOM
nose. J[uanekrpruyeckasi IpOHUIAEMOCTb.
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HOmeHbﬂ/laJZbHOCl’l’lb dNeKmpocmamuiecKkozo noji. HOl’l’leHI/ﬁ/laJZbHClﬂ IHeEp2Usl 3a-psi-
oa 6 oJIeKmpocmamu4iecKkom noJie.

| Kapmunol TuHUl HANPAANCEHHOCMU IMUX NOJEU U IKEUNOMEHYUATILHBIX NOBEPXHO-
cmell.

Oonopoonoe snexkmpuueckoe noie. Cés3b HANPAANCEHHOCMU NOISL U PAZHOCHIU NO-
MenHyuanoe 0Jisi INeKMpoOCmMAaAmuiecKko2o nojisi (KaKk 00HOPOOHO20, MAK U HEOOHO-
[poOHO20).

DnekrpoémMkocTh. KoHniencarop.

ONEeKTPOEMKOCTB IIJIOCKOI0 KOHAEHCATOPa. DHEpIus
3apsHDKEHHOI0 KOHJIEHcaTopa

[ lapannenvroe coeounenue KOHOeHCamopos

[ lociedosamenvHoe coedunenue KOHOeHCamopos

Vlabopamopnas paboma: Pacnpedenenue paznocmu nomenyuanos (Hanpsicenus,)
npu noc1e008amenIbHOM COCOUHEHUU KOHOCHCAMOPO8.

JlabopaTopHas padota «3mepeHue 3MeKTpOEMKOCTH
KOHJICHCATOPA.»

O6o00maronui ypok 1o TeMe « IeKTPOCTaTHKa»

O06001a0mNiA YPOK MO TEME «DIEKTPHUIECKOE TOJIEY

ZZGMDfCQHue 3apﬂDfC€HHOZZ qacmuuybsl 6 OaHOPOOHOM SJIEKMpU4YeCKom noJie.

/Iabopamopnas paboma « Habnooenue npespaujenusi sHepeuul 3apaniceHHo20 KOH-
OeHcamopa 6 IHepeuro U3yueHUs c6emoouood. »

LPewenue 3a0au

TexHuueckue ycTpoicTBa U MPaKTUYECKOE MPUMEHE-
HUE: JIEKTPOCKOII, JJIEKTPOMETP, IIEKTpOCTaTHye-
CKasl 3alll1Ta, 3a3eMJICHUE dTIEKTPOIIPHUOOPOB,

TexHuyeckue ycTpoilcTBa M MPaKTHUECKOE NMPUMEHE-
HHE: KOHJIEHCATOp, KOMUPOBAIBHBIN ammapar, CTpyil-
HBII IIPUHTED

TexHuueckne ycTpoiicTBa U NPaKTHYECKOE IPUMEHEHHE: KOH/IEHCATOP, KOITNPO-BaJlb-
HBII anmapar, CTpyWHBINA IPUHTED, cenepamop Ban de I paagha.
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Pewenue 3a0ay no meme « 9ﬂ€Kmpu1180K0€ noney

[Peuernue 3a0a4 no meme « afleKmpu'-l€CKO€ noney

Obobwarowuil ypox no meme « nekmpuyeckoe noiey

IMocTostHHBII 2JIeKTPpHYecKHil TOK. Toku B pasubix cpegax 12/30

DNEKTPUUECKUN TOK. Y CJIOBHSI CYILIECTBOBAHUS dJIEK-
TPUYECKOro TOKa. FICTOUHMKM TOKa.

Cuna toka. [Toctosannsiii Tok. Hanpsikenue.

|Hanpsowcenue U u 3/[C E

HpaKmuKyM «HUccnedosanue 3a8ucumocmu cuibl moka om HANPANCEHUA ons
iamnsvl HAKAJaTUBAHUA. »

HpakmuKyM «HUccneoosarnue 3asucumocmu cuibl MoKa om HANPANCEHUA ONANIAMNbL
HAKAJIUBAHUA. )

3akoH OMa /11 ydacTka 1enu.
DIEKTPUUYECKOE COMTPOTUBIICHHE. Y JEIBHOE COMPO-
THUBJIEHUE BEIIECTBA.

HOCHGHOB&T@J’IBHOG, napajiCeJabHOC COCAUHCHHUE PO~
BOIHUKOB. CMmemranHoe COCAMHCHUC ITPOBOJJHUKOB

KOHdeHcamop 6 Yyenu noOCmMoAHHO20 mokKa

[Pewienue 3a0ay no meme «3axon Oma ons ywacmka yenu»

[Pewienue 3a0ay no meme «3axon Oma ons ywacmka yenu»

Pabora snekTpudeckoro Toka. 3akoH Jxoyms—
JleHa. MOIIHOCTB 3JIEKTPUYECKOTO TOKA.

O/1C u BHyTpEeHHEE COMPOTUBICHUE UCTOYHUKA
Toka. 3akoH OMa 7151 TOJTHOM (3aMKHYTO# ) AJIeK-
Tprueckoi nemu. KopoTkoe 3aMbIkaHue.
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Pacuém pazeemenénnulx snekmpuveckux yenei. Ilpasunra Kupxeogpa

Pacuém pazsemenénuvix snekmpuveckux yenet. Ilpasuna Kupxeoga

Pacuém pazeemenénnulx snekmpuveckux yenei. Ilpasuia Kupxeogpa

DNEeKTPOHHAs TPOBOJAUMOCTH TBEP/BIX METAJLIOB.
3aBUCHMOCTh COMPOTUBIICHUS METAJJIOB OT TEM-TIe-
paTypbl. CBEpXIIPOBOAUMOCTD.

ONEKTPUUYECKUH TOK B BakyyMe. CBOMCTBa AJIeK-
TPOHHBIX ITyYKOB.

Vlabopamophas paboma « Yeenuuenue npedena uzmepenus. amnepmempa (80m-
lwempa) »

Pewenue 3a0ay

Pewenue 3a0ay

[TonynpoBoanuku. COOCTBEHHAs U PUMECHAs Mpo-
BOJAMMOCTH MOJIYIPOBOAHUKOB. CBolicTBa p—N-Tie-
pexona. [TomynpoBogHUKOBBIE TPUOOPHI.

DNEeKTPUUECKUN TOK B paCTBOpAaX U paciijaBax dJieK-
TPOJMTOB. DIEKTPOIUTHUYECKAS HCCOIHAIIHSI.
DIEKTPOITH3.

3axonvl @apadest Ons d1eKMpou3a.

labopamopnas paboma: Hccareoosanue 3asucumocmu 3/]C eanveanuueckocosne-
l\ienma om epemeHu npu KOPOMKOM 3aMbIKAHUU

Pewienue 3a0ay

DJIEKTPUYECKUH TOK B razax. CaMOoCTOSTENbHBIN 1
HECAMOCTOSTENbHBIN pa3psa. Monnus. [Lnazma.

JlaGopaTopHas padota: M3mepenue 3/]C 1 BHyT-peH-
HCTO COIMPOTHUBJICHUSA UCTOYHUKA TOKaA.

JlaGopatopHas paboTa: VccienoBanue pa3HOCTH OTEHIIMAIOB MEX/Ty MOJF0-Ca-

MH UCTOYHHKA TOKA OT CHUJIbl TOKA B IICIIN.
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Pasznuunvie munsl camocmosmenbHo20 pa3psaoa 1
[ Ipakmuxym « CHamue 801bm-amMnepHol Xapakmepucmuky Ouood. » 1
[ Ipakmukym « CHAmue 601bm-amnepHol XapaKxmepucmuku ouooa. » 1
1 [ToBTOpEeHUE TeMbl «MexaHuKa»
1 [ToBTOpEeHME TeMBI «MEeXaHUKa» [ Ipaxmuxym «H3mepenue pasnooeticmayroujell Cuil npu 08UNCeHUuU 6pycKa no
HAKIOHHOU NAOCKOCIU. »
[ Ipakxmukym «Hzmepenue koagh@uyuenma nosepxHOCMHO20 HAMSNCEHUSL» 1
I Ipakmuxym « 3mepenue Kodgpuyuenma nogepxHoCmHO20 HAMANCEHUA» 1
1 [ToBTOpEHUE TEMBI « ATpEraTHBIC COCTOSIHUS BEIlle-
CTBa»
[ToBTOpEHUE TEMBI « ATpEeTaTHBIE COCTOSTHHUS Bellle-
CTBa»
Hszmepenue kosgpuyuenma nogdepxnocmuoeo namsdxcenusi Mzmepenue abco-nom- |1
HOU 8NIAACHOCMU 8030YXA U OYEHKA MACCHL NAPO8 8 NOMEeUWeHUU
H3zmepenue koaghduyuenma nosepxnocmuoo namsidxcenusi Mzmepenue abco-nom- |1
HOUL BNANCHOCIMU 8030YXA U OYEHKA MACCHl NAPO8 8 NOMeUjeHUU
Obobwarowuii ypox 1
68 Peseps 2/10 170
11 kaace
Ba3oBblii ypoBeHb (2 yaca) Yriayo6JeHnblii ypoeHb (5 yacoB)
PA3JIEJT 4. DJIEKTPOANMHAMUKA (11 u) PA3JIEJT 4. DJIEKTPOANHAMUKA (27 )
Tema 4. Maznumnoe none. Inekmpomaznumnas unoyxkuus (11 u) Tema 4. Maznummnoe none (14 u)

[TocTrosiHHBIE MarHUTHI. B3anMo1eiiCTBHE TOCTOSIHHBIX MarHUTOB. MaruutHoe |B3aumMoeiicTBIE MOCTOSHHBIX MArHUTOB U IPOBOJIHUKOB ¢ TOKOM. MarHuTHOE
nosie. BekTop MarHuTHOM MHAYKUUY. [IpuHIMI CyNIepro3ULIUA MarHUTHBIX  [11os1€. BekTop MarHuTHOM MHAYKUUHU. [IpyHIUN Cyneprio3uuuy MarHUTHBIX
nosei. JInHu MarHuTHOM MHAYKIMU. KapTrHa TMHUI MAarHUTHON MHAYKUMK |oJed. JIMHUYM MarHuTHOM MHAYKIIMKU. MarHuTHOE 10Jie MPOBOJTHUKA C TOKOM
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MOJISI TOCTOSIHHBIX MAarHUTOB.
MarsuTHoe 11oJie TpOBOJHMKA ¢ TOKOM. KapTuHa InHMI HHIYKIUN
MarHuTHOTO
10JISL JNIMHHOTO MPSMOI0 MIPOBOJHUKA U 3aMKHYTOI'0 KOJIBLIEBOT'O IPOBOIHUKA,
KaTymku ¢ TokoM. OneIT OpcTeaa. BzaumoaeiicTBue NpoOBOJHUKOB C TOKOM.
Cuna Amnepa, e€ MOJlyJIb U HallpaBJICHUE.
Cuna Jlopenua, e€ MolyJ1b U HallpaBiIeHUE. [[BuKeHE 3apsKEHHON YaCTHUIIbI
B OJIHOPOJIHOM MarHUTHOM moie. PaboTa cuibl
JlopeHna. SIBiieHne 351eKTpOMarHuTHOM MHAYKIMHU. [[0TOK BEKTOpa MarHUuTHOM
uHaykuud. 3/1C nHAyKImMu. 3aKOH 3JIEKTPOMarHuTHON nHaykuuu Papajes.
Buxpesoe snexkrpuueckoe nojue. 9J]C uHIyKIUU B MPOBOAHUKE, IBIKYIIIEMCS
MOCTYIATEIbHO B OJTHOPOJHOM MarHuTHOM nose. [IpaBuio Jlenua.
WNuaykTuBHOCTD. SIBnenune camonnaykuuu. I1C caMOMH Ty KLU Y.
DHeprusi MarHUTHOTO MOJIsl KATYIIKUA ¢ TOKOM.
DIIEKTPOMArHUTHOE TOJIE.

Texnuueckue ycmpoucmea u npaKkmuyecKkoe npumeHeHue: TOCTOSHHbIY
MarHuThI, JIEKTPOMArHUTHI, JEKTPOJABUTATEINb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUL, MHAYKIIMOHHAS M1€Yb.

Hemoncmpayuu
OmneIT Dpcrena.
OTKIIOHEHHUE JIEKTPOHHOTO IMyYKa MAarHUTHBIM TTOJIEM.
JIMHUY MHAYKIIMA MarHUTHOTO TIOJIA.
B3anmopeicTere 1ByX NPOBOJIHUKOB C TOKOM.
Cuna Amnepa.
[erictBue cuibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.
SIBneHue 3NeKTPOMarHUTHOM UHAYKIUH.
[TpaBuno Jlenna.
3aBucuMocTh DJIC MHAYKIHUH OT CKOPOCTH MU3MEHEHUSI MarHUTHOTO
MOTOKA.
10. fIBneHHne CaMOUHAYKLIHH.
Yuenuueckuii sxcnepumenm, nadopamopnuvie pabomoi
1. HM3ydeHue MarHuTHOrO IOJIS KaTYIIKH C TOKOM.
2. HccnenoBanue 1eicTBHS MOCTOSSTHHOTO MAarHUTA HAa paMKY C TOKOM.
3. MHccnenoBaHue SIBIICHUS 3JIEKTPOMAarHUTHOM MHIYKLIMH.

L e NV WN R

(TIpstMOTO MPOBOHUKA, KATYIIKA U KpyroBoro BuTKa). OneiT Dpcrena. Cuna
Amriepa, e€ HanpaBiieHue U MoyJib. Cunta JlopeHiia, e€ HanpaBieHUE U MOTYJIb.
JIBu>keHue 3apsHKeHHOM YacTULIBI B OJTHOPOJAHOM MarHUTHOM moJje. Pabora cuisl
Jlopenuia. MaruutHoe 1nose B Beuiectse. PeppomazHemuKu, napa- u
ouamacHemuKku

Texnuyeckue ycmpoucmea U MeXHOI02UYECKUe Npoyeccyl. TNPUMEHEHUE
MOCTOSIHHBIX MarHuTOB, 3JIEKTPOMAarHuTOB, TeCTep-MyJbTUMETP,
PIEKTPOABUTaTENb SAKOOU, YCKOPUTENIN 3JIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu

1. KapTtuHa TuHUNA WHIYKIMA MarHUTHOTO TOJIsI TOJIOCOBOTO U TTOKOBO
00pa3HOro MOCTOSIHHBIX MarHUTOB.

2. KaptunHa IWHWI MarHUTHOW WHIYKIMHM TOJS JUIMHHOTO MPSIMOTQ
IPOBOJIHUKA U 3aMKHYTOIO KOJIBLIEBOIO IPOBOJHUKA, KATYIIKH
C TOKOM.

3. BzaumopeiicTBHE IBYX IPOBOJIHUKOB C TOKOM.

4. Cwuna Amrmepa.

5. JletictBue cumnsl JIopeHiia Ha HOHBI DJIEKTPOIIUTA.

6. HaOmroneHue IBHKESHUS ITyYKa 3JICKTPOHOB B MArHUTHOM ITOJIC.

7. Tlpuniun JEUCTBUSA AIEKTPOU3IMEPUTEIIBHOTO npudopa

MarHMTOAIEKTPUUECKONU CUCTEMBI.
Yuenuueckuii sxcnepumenm, nabopamopnuvie padomoi, npaKmuxKym
WccnenoBanne MarHUTHOTO MOJISI HOCTOSTHHBIX MarHUTOB.
HccnenoBanue cBOMCTB (heppOMarHeTHKOB.
UccnenoBanue neiicTBys MOCTOSHHOTO MarHUTa Ha paMKy € TOKOM.
N3mepenue cunsl Amnepa.
N3ydenune 3aBUCUMOCTH CUJIbI AMIIEpa OT CHJIBI TOKA.
OmnpeneneHnne MarHUTHONW MHIYKIIMU HA OCHOBE NU3MEPEHUS CUJIbI
Awmrepa.

ook wnE
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Tema 5. Inexkmpomaznumnan unoykuyus (13 u)

SIBiIeHUE 37IEKTPOMArHUTHOM MHAYKIMH. [I0TOK BEKTOpa MArHUTHOM MHTyKIIUH.
O/1C nnaykumu. 3aKoH eKTpoMarHuTHol nuaykuuu dapanes. Buxpesoe
snekTpudeckoe notie. Toku @yko. 3JIC uHAYKIUHA B TPOBOJHUKE, TBHXKYILIEMCS
[IOCTYNATEJILHO B OJHOPOIHOM MarHuTHOM nose. IIpasuio Jlenna.
WNupyktuBHOCTh. KaTylka HHAYKTUBHOCTH B IIETIN IOCTOSTHHOT'O TOKa. SIBieHue
camounaykuuu. 9/1C caMouHIyKIIMKU. DHEPIUsi MArHUTHOT'O MOJISI KAaTYIIKU
C TOKOM. DJIEKTPOMAarHuTHOE I10J1€

Texnuueckue ycmpoucmea u mexHOI02UYecKue npoyeccyl. WHIYKIHMOHHAs
IeYb, COJIECHOMJI, 3aIlUTa OT AJIEKTPU3ALMU Tell HpPU JBMKEHUM B MAarHUTHOM
1oje 3eMJIH.

Jemoncmpayuu
1. HaGmonenue siBJeHUS SJIEKTPOMArHUTHOW MHIYKITHH.
2. Uccnenoanue 3aBucumoctd DJIC MHAYKIHUU OT CKOPOCTH HW3MEHEHHUS
MarHiTHOTO TIOTOKA.
IIpaBuno Jlenna.
[Tanenne MmarauTa B aTIOMHUHUEBOM (MEIHOM) TpyOe.
SIBneHre caMOUHTYKITHH.
UccnenoBanne 3aBucumoct OJIC caMOMHAYKIMM OT CKOPOCTH
U3MEHEHUs CHIIbI TOKA B IICTIH.

o Uk W

Yuenuueckuii sxkcnepumenm, nabopamopnuvie pabomoi, npaxmuxym
1. HWccnenoBanue siBJICHUS dJIEKTPOMArHUTHON HHTYKITHH.
2. OmpexneneHue WHIYKIIMH BUXPEBOTO MATHUTHOTO TTOJISI.
3. HccnenoBaHue SIBICHHUS CAMOWHTYKITUH.
4. COopka MOJeNU EKTPOMAarHUTHOT'O TeHEPATopa.

PA3JIEJI 5. KOJIEBAHMA 1 BOJIHBI (24 )

PA3/IEJ 5. KOJIEBAHIS 1 BOJTHBI (60 1)

Tema 1. Mexanuueckue Konebanus u 31eKmpoMazHumHble KoaeOanus

(9w

Tema 1. Mexanuueckue koneoanusn (10 u)

41



KosnebarensHaasg cucrema. CBOOOIHBIE MEXAHUYECKHE KOJIEOaHMS.
["apmonunydeckue konebanus. [lepuon, yacrora, ammuntyaa u ¢asa KoireOaHui.
[IpyXuHHBIA MasiTHUK. MaTeMaTH4eCKUil MaATHUK. Y paBHECHUE
rapMOHUYeCKUX KojeOanuii. [IpeBpaiienne sHeprun Npu rapMOHHMYECKUX
KOJICOaHUSX.
KonebarenbHblil KOHTYP. CBOOOIHBIC AIEKTPOMATHUTHBIEC KOJICOAHHS B
ueanbHOM KoJiebaTeIbHOM KOHTYpe. AHAJIOTUSI MEXKy MEXaHUUYECKUMHU U
AIIEKTPOMArHUTHBIMU Kosiebanusimu. @opmyna Tomcona. 3aKOH COXpaHEHHS
SHEPruu B UAeaIbHOM KosebaTenbHOM KoHType. [IpencraBnenue o
3aTyXawoluX KojaebaHusx. BelHyX/1eHHbIE MEXaHUYECKUE KOJIeOaHus.
Pesonanc. BoeinykIeHHBIE SIEKTPOMArHUTHBIE KOJICOaHMsI.
[lepemennbliii TOk. CHHYyCOUJAJIbHBIN IEPEMEHHBIN TOK. MOIIIHOCTD
MEPEMEHHOTO TOKA. AMIUTUTYAHOE U IEHCTBYIOIIEee 3HAYCHHE CUJIbI TOKA U
Hanpsbkenus. Tpanchopmarop. [IponsBoacTBo, mepenava u notTpedieHne
DIEKTPUYECKON SHEPTruu. DKOJIOTMUECKHUEe PUCKH MPU MPOU3BOACTBE
aniekTpo3Hepruu. KyiabTypa ucrnonb30BaHuUs 2JIEKTPOIHEPTUU B IOBCETHEBHOM
YKU3HU

Texnuueckue ycmpoticmeéa u npaKkmuyeckoe npumeHenue: dIEeKTPUUIECKUN
3BOHOK, T€HEPATOP IEPEMEHHOI0 TOKA, IMHUH JIEKTpoIepeaay.

Hemoncmpayuu
1. HccnenoBaHue mapaMeTpoB KOJIeOATENbHOM cUCTEMBI (TIPYKHUHHBIH
WM MaTeMaTU4YE€CKUIM MasTHUK).
Habnronenue 3atyxarommx Kojaedanuii.
HccnenoBanue cBOMCTB BHIHYKACHHBIX KOJI€OaHUI.
Habmonenue pe3onanca.
CBoOoaHBIC dTIEKTPOMAarHUTHBIE KOJIeOaHMsI.
OciorpaMMsl (3aBUCUMOCTH CHITBI TOKA U HANIPSKEHUS OT
BPEMEHH) IS DJIEKTPOMArHUTHBIX KOJIeOaHUH.
Pe3onanc npu nocnenoBaTeNbHOM COETUHEHUH PE3UCTOPa, KaTYLIKY
MHIYKTUBHOCTH M KOHJEHCATOpA.
8. Mozenb IMHUY AIEKTPONEepEAAYN.
Yuenuueckuit sxcnepumenm, nabopamopnsie padomaol
1. HccnenoBaHue 3aBUCUMOCTH TEpPHOAA MajbIX KojeOaHUH Tpy3a Ha
HUTH OT JJIMHBI HUTH U MacChl Ipy3a.

o vk wnN

2.

KonebarenpHas cucrema. CBOOOIHBIE KOJIEOAHUSI.
["apmonnueckue konebanus. Kunematruueckoe u TMHAMUYECKOE OMHMCaHUE.
DHepreTUYeCcKoe ONMMcaHue (3aKOH COXPaHEHHsI MEXaHUYECKOM dHEprun). Bvi6oo
OUHAMUYECKO20 ONUCAHUSL 2APMOHUYECKUX KONeOAHULL U3 UX IHEP2emuiecKo20
U KUHeMAMU4eCKo20 ONUCAHUSL.
Amnaumyoa u ¢paza xonebanuti. Césa3b amniumyovl KoaeOaHul UCXOOHOU
BEUYUHBL C AMIAUMYOAMU KOJIeOAHUL €€ CKOPOCTU U YCKOPEHUSL.
[Tepuon u yacrora koneGanuid. [Teproa MasibIx cCBOOOIHBIX KOeOaHHH
MareMaTuyeckoro MastHuka. [lepron cBOOOAHBIX KoJeOaHMIt IPY>KUHHOTO
MasiTHUKA.
[TonsTHE 0 3aTyXarouMXx Kojaedanusx. BolnyxaeHHble konedanus. PesoHanc.
Pe3onancHas kpuBasi. BiusHue 3aTyxaHus Ha BUJ PpE30HAHCHON KPUBOM.
ABTOKOJICOaHUs

Texnuyeckue ycmpoticmea u mexHol02UiecKue npoyeccol. METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Hemoncmpayuu
1. 3anuck K0ne0aTENBHOTO JIBUKECHHUS.

HccnenoBanue mepeMeHHOT0 TOKa B IIEMH M3 IOCIIEIOBATEIBHO

2. HalGmroneHne HE3aBUCUMOCTH TIEPUOJIa MAJIbIX KOJICOAHW Tpy3a Ha
HUTH OT aMILTUTY/IBI.

3. HccrnenoBanme 3aryxarommx KoJjeOaHWH W 3aBUCHMOCTH TIEpHOJA
CBOOOJTHBIX KOJIEOAHU OT COMPOTUBJICHHUS.

4. WccnenoBanue kojeOaHUIl rpy3a Ha MacCHBHOM NpPYXHHE C ILIEJBIO
(dhopMHUpOBaHUS TIPEJCTABICHUN 00 MICATBHON MOJIENH MPYKUHHOTO)
MasiTHUKA.

5. 3aKoH cOXpaHEHMs SHEPruy Npu KoJeOaHUsIX rpy3a Ha IPYKHUHE.

6. HccrnenoBanue BBIHYKICHHBIX KOJIEOAHHH.

7. HaOmroneHue pe3oHaHca.

Yuenuueckuii sxcnepumenm, nabopamopnwvie padomol, npaxmuxym

1. Usmepenue nepuoga  CBOOOJHBIX  KOJeOaHWW  HUTSHOIQ
U TIPY>KUHHOT'O MAassTHUKOB.

2. H3ydeHue 3aKOHOB JBIDKEHHsSI Tela B XOJ€ KOJEOaHHWH Ha yIpPyrom
IIO/IBECE.

3. H3yueHue IBUKEHHS HUTSHOTO MasiTHUKA.

4. TIpeoOpa3zoBaHME SHEPTHH B IPYKUHHOM MasiTHUKE.

5. HccnenoBanue yObIBaHUS aMIUTMTY/IbI 3aTYXAIOIINX KOJICOAHMIA.
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COEMHEHHBIX KOHEHCATOPA, KaTYLIKU U PE3UCTOPA.

6. MccnenoBanue BEIHYKICHHBIX KOJICOaHUH.

Tema 2. Inexkmpomacnummnote konevanusn (15 u)

KonebarenbHblil KOHTYp. CBOOOIHBIC 3JIEKTPOMArHUTHBIE KOJIeOaHuUs
B UJIeaJIbHOM KosiebaTenbHoM KoHType. Popmyna Tomcona. Ceazb amnaumyoul
3aps10a KOHOEHCamopa ¢ AMIIUMYOOU CUIbI MOKA 8 KOIeDAmelbHOM KOHmYpe.
3aKOH COXpaHEHUS SHEPTHH B UICATBHOM KOJICOATEIIbHOM KOHTYPE.
3aryxarolue 3JIeKTPOMarHUTHhIE KoJieOaHus. BoiHy ) 1eHHbIe
HIIEKTPOMArHUTHBIE KOJICOaHMsI.
[TepemenHbIit TOK. MOIIHOCTH MEPEMEHHOTO TOKA. AMILITUTYTHOE
U JICHCTBYIOIICE 3HAYCHHUE CHJIBI TOKA W HANIPSDKEHUS TPU Pa3InIHON Gopme
3aBHUCHMOCTH MEPEMEHHOTO TOKA OT BPEMEHH.
Cunycouoanvhwiii nepemennwvili mok. Pesucmop, konoencamop u kamywka
UHOYKMUBHOCMU 8 YeNU CUHYCOUOATbHO20 NepeMeHH020 moKa. Pe3onarnc mokos.
[Pezonanc nanpsoiceHull.
Wneanbuelii Tpanchopmarop. [IponsBoacTBo, nepenaya u notpedieHue
PIEKTPUYECKON YHEPTUU.
DKOJIOTHYECKHEe PUCKU TIPU MPOU3BOJCTBE dNeKTpodHepruu. KymbTypa
WCTIOJIH30BAHUS SJICKTPOIHEPTHH B IIOBCETHEBHON JKU3HHU.
Texuuueckue ycmpoucmea u mexHoio2uyecKue npoyeccyl. dEKTPUIECKUit
3BOHOK, TEHEPATOp MEPEMEHHOTO TOKa, JINHUH AJIeKTporepeaay.
Hemoncmpayuu
1. CBoOoaHBIE 37IEKTPOMAarHUTHbIE KOJIEOaHUS.
2. 3aBUCUMOCTb YacTOThl CBOOOJHBIX KOJE€OAHUN OT WHIYKTUBHOCTUU
€MKOCTH KOHTYpaA.
OcHIIIIorpaMMBbI AJIEKTPOMArHUTHBIX KOJIeOaHUH.
['eneparop He3aTyXarMUX AEKTPOMArHUTHBIX KOJIEOaHUH.
Mozens 3IIeKTpOMarHUTHOTO TeHepaTopa.
BrIny>KIeHHBIE CHHYCOUANIbHBIE KOTeOaHusl.
Pesucrop, KaTyllka  WHAYKTHBHOCTH W KOHJICHCATOp B IICIH
MEPEMEHHOT0 TOKA.
8. Pe3onanc mpu mocienoBaTeIbHOM COCMHEHUN PE3UCTOPa, KaTyIIKN
WHIYKTHBHOCTH M KOHJIEHCATOPA.
9. VcrpoiicTBO M MpUHINM ACHCTBUS TpaHCPopMaTopa.
10. Mopenb TMHUY NEKTpONepeaayu.

No ok ow

Yuenuueckuit 3xcnepumenm, nabopamopruvie paoomol, NPAKMUKYM
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1. Wsyuenue Tpancpopmaropa.

2. UWccnenoBanue NepeMEHHOr0  TOKa  4Yepe3  IOCIIeA0BATEIIBHO|
COeMHEHHBIE KOHJICHCATOP, KATYIIIKy U PE3UCTOP.

3. HaOGmronenue 3neKTpOMarHUTHOTO Pe30HAHCA.

4. HccnenoBanue pabOTHl HICTOYHHKOB CBETA B LIEMH MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u r1ekmpomazrnummusie 60thot (5 u)

Tema 3. Mexanuueckue u r1exkmpomazrnummuste 60inwt (10 u)

MexaHuuyecKue BOJIHBI, yclIoBuUs pacnipocTpanenus. [lepuoa. Cxopoctsb
pacrpoCTpaHeHUs U JIIMHA BOJHBL. [loniepednblie U Npo10IbHbIE BOJIHBI.
WNuTtepdepennus u nudpakuus MexaHn4ecKux BojH. 3ByK. CKOpOCTh 3ByKa.
I'poMKkoCTb 3ByKa. BeicoTa ToHa. TeMOp 3ByKa. DIeKTPOMarHuTHbIE BOJIHBI.
Y c10BUS U3ITy4€HUs JIEKTPOMAarHUTHBIX BOJIH. B3auMHuas opueHTanus
BekTOpoB E, B, V B anekTpomaruuTHO# BostHe. CBOMCTBA 3J€KTPOMArHUTHBIX
BOJIH: OTPaXKEHUE, IPEIOMIICHHUE, TTOSIpU3aIis, T paKiys, HHTepepeHIIs.
CKopocTb 251eKTpOMarHuTHeIX BOJIH. [IIkana 351eKTpOMarHuTHBIX BOJIH.
[IpMeHeHne 3JIeKTPOMAarHUTHBIX BOJIH B TEXHUKE U ObITY. [IpuHIUIBI
pannoCBA3H U TEIEBUACHUA. Pannonokanus. JNeKTpOMarHuTHOE 3arpsA3HEHNE
OKPYXaIOIIEeH Cpedbl.

Texnuueckue ycmpoiicmea u npakmuieckoe npumeHeHue: MY3bIKAIbHBIY
WHCTPYMEHTHI, yJIbTPA3BYKOBasl TUAarHOCTHKA B TEXHUKE M MEAMIIMHE, pajap,
paauonpuEMHUK, TEIEBU30D, aHTeHHA, TenedoH, CBU-neusb.

Hemoncmpayuu

1. OOpa3zoBaHue M PACTIPOCTPAHCHHUE TOMEPEYHBIX U TPOOJIBHBIX
BOJIH.
Konebmromeecs Teno Kak UCTOYHUK 3BYKa.
Habmonenne otpaskeHust ¥ MPEJIOMIICHHUST MEXaHUIECKHUX BOJTH.
Habmonenue narepdepeHny u AuQpakind MEXaHUYECKUX BOJTH.
3BYKOBOM pE30HAHC.
HaGmronenue cBs3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILIUTYI0M
M 4aCTOTOM KOJICOAHMH.
UccnenoBanue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH: OTPa)KEHHE,
IpeJoMIIeHUE, TOJsIpU3aus, 1udpaxius, UHTepdepeHus.

o vk wN

MexaHnuecKue BOJIHBI, YCIOBUS UX pacnpocTpaHeHus. [lonepeunsie
¥ [IPOJI0JIbHbIE BOJHBL. [leproa, ckopocTb pacipoCTpaHEHUs U JUIMHA BOJIHBI.
CBoiicTBa MEXaHMUECKUX BOJIH: OTPAXKEHHE, PEIIOMIICHHE, HHTEP(EepeHIINS
U audpakims.
3Byk. CkopocTs 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.
[IymoBoe 3arpsi3HeHHEe OKPYKAIOLIEH Cpe/bl.
DJEeKTPOMAarHUTHBIC BOJIHBL. Y CIIOBUS M3TYUYCHHUS SIIEKTPOMArHUTHBIX BOJTH.
B3anMHas opreHTalMs BEKTOPOB B AJIEKTPOMArHUTHOM BOJIHE.
CBoiicTBa AJIEKTPOMArHUTHBIX BOJH: OTPaKEHHUE, MPEIOMIICHHE, TIOJISpU3aIus,
uHTepdepeHys u nudpakuus. [lkana 3nekTpoMarHUTHEIX BOJIH. [Ipumenenune
HIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY. [[pUHIMITBI patnocBs3u
U TeneBUJeHNd. Panmonokanus. DeKTpoMarHuTHOE 3arps3HEHUE OKPYKaroei
cpenbl

Texnuueckue ycmpoucmea u npaxmuieckoe npumeHeHue. MY3bIKaJIbHbIE
WHCTPYMEHTBI, pajap, pajiuoNpuéMHUK, TEJIEBU30p, aHTE€HHa, TeiedoH, CBY-
1eyb, yIbTPa3ByKOBasl IUArHOCTHUKA B TEXHUKE U MEJUIIMHE.

Hemoncmpayuu

1. OOpa3oBaHHE H PaCIPOCTPAHEHUE ITOTIEPEUHBIX H TIPOIOJIEHBIX BOJIH.

2. Kone6umomeecs Te10 Kak UCTOYHUK 3BYKa.

3. 3aBUCHMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUA.

4. HabmoneHne oTpaXeHUs U TPEITOMIICHHSI MEXaHUYECKUX BOJTH.

5. Habmonenue nntepdepeHunu u 1uppakiui MEXaHUYECKUX BOJIH.

6. AKYCTHYECKHI pe30HaHC.

7. CBolicTBa yJIbTpa3ByKa U €ro NIpUMEHEHHE.

8. HaOmioneHne cBSA3M IPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYIOU
Y 9aCTOTON KOJIeOaHuil.

9. HccnenoBaHwe CBOWCTB AJICKTPOMAarHMTHBIX BOJH: OTpPaKEHHE,

MpeJIOMIICHHUE, NTONIspu3anus, IM(paxiys, HHTeppepeHIHs.
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10. O6napyxeHne HHHPaKPaCHOTO U YIABTPAPHOIETOBOTO U3ITYyUYCHHHA.
Yuenuueckuit sxcnepumenm, nadbopamopnuie pabomol, npaKmuxKym
1. WM3yuenue napamMeTpoB 3BYKOBOI BOJIHBI.
2. M3yueHume  pacnpoCTpaHEHHUS  3BYKOBBIX
IIPOCTPAHCTBE.

BOJIH B 3dMKHYTOM|

Tema 4. Onmuxa (10 u)

Tema 4. Onmuxa (25 u)

['comerprueckas ontuka. IIpsamosnHeiHOE pacIpOCTpaHEHNUE CBETA B
OJTHOpPOJHOM cpenie. ToueuHslit HcTOUHUK cBeTa. JIyd cBeta.

OTtpakenue cBeTa. 3aKOHBI OTpaXKeHHs cBeTa. [locTpoeHne n300pakxeHuii B
IUIOCKOM 3€pKalie.

[Ipenomiienue cBera. 3aKOHBI MPEJIOMIICHUSI CBeTa. AOCOIIOTHBIN MTOKA3aTellb
npesnomienus. [lonnoe BHyTpeHHee oTpakeHue. [IpenenbHplii yroj NoaHoro
BHYTPEHHET0 OTPa’KEHUS.

Jlucniepcus ceera. CroxkHbli cocTtas 6eroro cera. L{ser. Cobupatomue u
[paccerBaroIIe JTUH3bI.

Tonkas nuH3a. POKYCHOE PaCCTOSTHUE U ONITUYECKAs CUJIa TOHKOM JINH3BI.
[TocTpoenue n3o0paxeHni B COOMPAIONINX M PACCEUBAIOIINX JTMH3AX.
DopmyJia TOHKOM JIMH3BI. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

[Ipenensl IpUMEHUMOCTH T€OMETPUYECKOMN ONTHKH.

Bonnoas ontuka. UaTepdepenuus csera. KorepeHTHbIe HCTOUHUKH.

Y cioBus HAOIIOAEHHUSI MAKCUMYMOB U MUHUMYMOB B UHTE€P(EPEHIINOHHON
KapTHUHE OT JIByX CUH(a3HBIX KOT€PEHTHBIX UCTOUHUKOB.

Jludpakuus ceeta. J{udpakironHas pemerka.

Y cnoBue HaOII0/ICHUS TJIAaBHBIX MAKCUMYMOB TIPH MaJICHUN
MOHOXPOMaTHYECKOTO CBETA Ha JU(PPAKIIMOHHYIO PEHIETKY.

[longpuzanus cera

Texnuueckue ycmpoucmea u npakmuieckoe npuMeHeHue: OUYKH, IyIa,
doroannapar, NPOEKLUMOHHBIN ammapaT, MUKPOCKOI, TEJIECKOI, BOJOKOHHAs]
OIITHKA, TU(PPAKIMOHHAS PEIIETKA, TOISAPOUI.

Hemoncmpayuu

1. IIpsmonuHeliHOE paclpoCTpaHEHHEe, OTPAKEHUE U TPEITOMIICHUE
ceera. OnTuyeckue mpruoopHI.
[TonHoe BHyTpeHHEE OTpakeHue. Moienb CBETOBOAA.

[IpssMonMHENHOE pacIpOoCTpaHEHUE CBETa B OTHOPOIHOM cpene. JIyd ceera.
Toueunslil ©ICTOYHUK cBeTa. OTpakeHUE CBETa. 3aKOHBI OTPAXKEHHSI CBETA.
[TocTpoenne n3o0paxkeHuii B IiiockoM 3epkaine. Cihepuueckue sepkana.
[Ipenomiienue cBeTa. 3aKOHBI IPETOMIICHUS CBETa. AOCOIIOTHBIN MTOKa3aTeNb
npenomiieHusi. OmuocumenvHulil nokazamensb npeiomienus. Ilocmosncmeo
Yacmomsl ceema u COOmMHouleHue OJIUH 80IH NPU nepexooe
MOHOXpOMamuuecko2o ceema uepes epanuyy pazoeia 08yx ONMu4eckKux cpeo.
| Xoo nyueti 6 npuzme. Jlucniepcust cBera. CioxxHbIN cocTaB Oenoro ceta. L{ser.
[lonHOoe BHyTpeHHee oTpaxeHue. lIpenenbHbli yroi ojaHoro BHyTPEHHETO
otpaxkenus. Cobuparowyue u pacceusarowue aunzol. Tonkas nuaza. okycHoe
pacCTOsTHUE U ONTHYECKasi CUJIA TOHKOW JIMH3BI.
3asucumocms ¢hoxycHoz2o paccmosaHus MoHKOU cgheputeckorl TUH3bL Om eé
ceomempuuy U OMHOCUMENbHO20 NOKA3AMENA NPENOMIEHUS.
dopmyIia TOHKOU JIMH3BIL. Y BEIUYEHUE, 1aBAEMOE JIMH30M.
[ Xo0 nyua, npoweowe2o aun3zy noo npou3eoIbHbIM Y2lIoM K €€ 2lIa6HOl
onmuyeckot ocu. [locmpoenue uzobpasiceHuti moyKu u Ompe3Ka NPAMou
8 COOUPAIOWUX U PACCEUBAIOWUX TUHZAX U UX CUCTEMAX.
Onmuueckue npubopul. Pazpewarowas cnocobnocme. 11a3 kak onmuyeckas
cucmema.
[Ipenensl NpUMEHUMOCTH F€OMETPUUYECKOM ONTHKH.
Bonnosas onrtuka. Uatepdepenius cera. KorepeHTHbIC HCTOYHUKH. Y CIIOBUS
HaO0JI0/IEeHUsI MAKCUMYMOB 1 MUHUMYMOB B HHTeP(EPEHIIMOHHONH KapTHHE OT
NBYX KOT€PEHTHBIX HCTOYHHUKOB. [I[prMepsI Kitaccnyecknx nHTep(hepeHIIMOHHBIX
CXEM.
Judpaxius ceera. Judpakunonnas pemeérka. Y caoBue HaOII0ASHNS TTIaBHBIX
MaKCHMYMOB TP TIaJICHUA MOHOXPOMATHYECKOTO CBETa Ha AUPPAKIIHOHHYIO
pEUIETKY.
[Tonspusanus ceera

Texnuueckue ycmpoiucmea U mexHoaA02u4ecKue npoyeccol.

OYKH, JIyna,

HccnenoBanue CBOMCTB N300payKeHUH B JIMH3AX.
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Mojenu MUKPOCKOTIA, TEIECKOTIA.
Habmonenne natepgepeHiimm cBera.
Hab6mronenue nudpaxiuu crera.
HaGmonenue mucnepenu cBera.
[Tonmyuyenue criekTpa ¢ MOMOIIBIO TPU3MBI.

L o N URE

10. HaGmroneHue nomnsipyusanuy CBeTa.
Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot
1. HM3mepeHue nmokaszatens MpeIoMICHHS CTEKIIA.
2. HccnenoBaHue CBOWCTB U300paKCHHIA B JIMH3AX.
3. HaGmronenue aucrnepcuu cBeTa.

[TonmyuyeHnue criekTpa ¢ MOMOMIBIO JU(PPAKIMOHHON PEHIETKH.

nepuckor, ¢oroanmnapat, MUKPOCKOII, TIPOEKLIMOHHBIN amnmapar, IpOCBETICHHE
OIITHKH, BOJIOKOHHAS ONTUKA, TU(PPAKIIMOHHAS PEIIETKA.
Hemoncmpauuu

1. 3axoHbI OTpaxxeHUsI CBETA.

2. HccnenoBaHue mpenoMIICHUS CBETA.

3. HalmroneHue mosHOro BHYTPEHHETO OTpaXkeHusl. Moiesb CBETOBO/IA.

4. WccrnenoBaHue X0/Jja CBETOBBIX ITyYKOB Uepe3 MIOCKONapaieIbHYI0

IJTACTHHY U TIPU3MY.

5. MHccrnenoBaHue CBOMCTB H300paKEHHI B JTMH3AX.

6. Moaenu MEKPOCKOIIA, TEJIECKOTIA.

7. HabGmronenue naTEpPEPECHITUN CBETA.

8. HaGmroneHne BETOB TOHKHX IUIEHOK.

9. HaGmronenue nudpakiyy cBeTa.

10. M3yveHue nudpakirOHHON PEIIETKH.

11. HaGmronenue nudpakimOHHOTO CIIEKTPA.

12. HabGmoneHue quCIIepCuu CBETa.

13. HabGmroneHue nonspusalyy cBera.

14. TIpumeHeHMEe TOJIIPOUIOB TS U3YICHUS MEXaHUICCKUX HANPSDKEHUN

Yuenuueckuii sxcnepumenm, nabopamopnuvie padomol, npaKmuxKym
1. H3mepenue moxazaTems MPEIOMIICHHUS CTEKIA.

HccnenoBanue 3aBucuMocTd (POKYCHOTO PACCTOSHUS OT BEIECTBa
(Ha mpuMepe KUJIKUX JTHH3).
N3mepenue GpokycHOTo paccTOSHUS paCCEUBAIOIIHX JIMH3.
[onmyuenne n300paxeHNsI B CHCTEME U3 IIOCKOTO 3epKaja 1 JINH3BI.
[Tony4enue n3o00pakeHUs B CUCTEME U3 IBYX JIUH3.
KoHcTpynpoBaHUe TeIECKOMMYECKUX CHCTEM.
Ha6monenue nudpakiuu, uHTEpPEpeHIINT U TOTISPU3AIIH CBETA.
N3ydyenne mnonspu3alil CBeTa, OTPAXEHHOTO OT TIOBEPXHOCTH]
JTUDIIEKTPHUKA.
9. W ydenwne nHTEPQEPEHINH JTA3ePHOTO H3TYICHHS Ha JIBYX IIEIISX.
10. HaGmroreHue nucnepeuu.
11. HaGmronenue 1 ucciiefoBanre TUPPAKIIMOHHOTO CIIEKTPA.
12. 3mepenue JJIMHBI CBETOBOW BOJIHBI.
13. [lonyyenue crekTpa M3JIy4YEHHUS CBETOAMOJA TMpPU  [IOMOIIY]

TU(PPaKIUOHHON PEIIETKH.

no

N kW
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PA3JIEJI 6. OCHOBEI CITELIMAJIBHOI TEOPUN
OTHOCUTEJILHOCTH (4 u)

PA3JIEJI 6. OCHOBBI CHHELIMAJIbHOU TEOPUU OTHOCUTEJIBHOCTH
(59)

Tema 1. Ocnosvt CTO (4 u)

Tema 1. Ocnoeol CTO (5 u)

I'panuipl IPUMEHUMOCTH KJIaCCHYECKOM MexaHuKu. [locTynaTsl
CIIELUAJILHON TEOPUU OTHOCUTEILHOCTH: HHBAPUAHTHOCTh MOJYJISI CKOPOCTH
CBETa B BAKyyM€, IIPUHLUII OTHOCUTEJIIBHOCTH DNHIITEHHA
OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMEYICHUE BPEMEHU U COKpAILlEHUE
JUTUHBI.

DHEprus U UMITYJIbC PEISATUBUCTCKOMN YaCTULIBI.

CBs13b Macchl € JHEPIUENW U UMITYJIBCOM PEISTUBUCTCKON YaCTULIBI. DHEPIHUs
IIOKOS

['paHuIbl NPUMEHUMOCTH KJIaccudeckoil Mexanuku. [locTynaTel ciennaibHOU
TEOPUH OTHOCUTEIBHOCTH.
[IpocTtpancTBeHHO-BpeMeHHOM nHTEepBall. [IpeobpazoBanus Jlopenna. Ycnosue
MpUIMHHOCTH. OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH. 3aMe/JICHIE BPEMEHHU
U COKpAIeHHUE JUTUHBI.
DHEprust ¥ UMITYJIbC PEISTUBUCTCKOMN YaCTHUIIBI.
CBs13b MACChI C SHEPTUEH U UMITYJIBCOM PEJIATUBUCTCKOM YaCTULIbl. DHEPrUs
MOKOS
Texnuueckue ycmpoucmea u mexHoI02u4ecKue npoYeccyl.
NPUEMHUKH, YCKOPUTEIH 3apsDKCHHBIX YaCTHII.
Yuenuueckuii 3xcnepumenm, nabopamopnsie pabomaol, npakmuxkym
OmpeneneHue HUMIYJbCAa W OHEPTUM  PEISTUBUCTCKUX — YaCTHI]
dotorpadusaM TPEKOB 3apsSKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

CITYTHUKOBBIC

(o

PA3JIE/ 7. KBAHTOBASI ®I3UKA (15 1)

PA3JIEJ 7. KBAHTOBASI ®I3HKA (25 1)

Tema 1. Dnemenmot keanmosou onmuxu (6 u)

Tema 1. Kopnyckyaspho — éonnoeou oyanusm (15 u)

®otonbl. opmyna [Tnanka cBsi3u sHEPrUM POTOHA C €T0 YaCTOTOW. DHeprus
U UMITYJIbC (POTOHA

OTxkpeiTre u uccnenopanue porodddexra. Onpitel A. I'. CroneToBa. 3aKOHBI
dororddekra. YpaBHeHue DiiHmTeHa g potosddexra. «KpacHas
rpanuna» Gororddexta. lapnenue csera. OnsiThl I1. H. JleGenena.
XVMMHUYECKOE AEUCTBHE CBETA.

Texnuueckue ycmpoucmea u npakmudeckoe npumerenue: HOTOIIEMEHT,
doTromaTunk, CoTHEUHAss OaTapesi, CBETOIHO/I.

Jemoncmpayuu
®dotorhPexT Ha yCTaHOBKE C IITHKOBOM TUTACTHUHOM.
HccnenoBanue 3aKk0HOB BHeHIHETo GpoTodddekra.
CBeToauOI.
Conneunas Gatapes.

el A

PaBHOBECHOE TEMIOBOE U3NTyueHHE (M3JTyueHHe aOCOMI0THO YEPHOTO Tea).
3akoH cmemienus Buna. ['unoresa M. [nanka o kBaHTax.
®oTOHBL. DHEPrUs U UMITYJILC POTOHA.

®dorordpdext. Onwite A. I'. Cronerosa. 3akonbl hoTodPdekxra. YpaBHEeHHE
OuHiTeitHa A poroappexra. «Kpachas rpannua» gorosdgexra.
JlaBieHue cBeTa (B 4aCTHOCTH, JIaBJIEHHE CBETa Ha a0COIIOTHO MOTJIOUIAIOIIY IO
1 a0COJIIOTHO OTpaXkaroIyto nmoBepxHocTh). OnbiThl I1. H. JleGenena.
BosHoBBIE cBOMcTBa yacTull. Bomusl ne bpoins. irHa BonHbl ae bpoitns
1 pa3Mepbl 00JIACTH JIOKAIU3alUKU IBUKYIIEHcs yacTuibl. KopmyckymsipHo-
BOJIHOBOH nyanu3M. J{udpakiius 3JeKTpPOHOB Ha KpUCTaIIax.
Crenuduxa nzmepenuit B Mukpomupe. CoOTHOILICHUsI HEONpeAeIEHHOCTEN
['eitzenbepra

Texnuueckue ycmpoiucmea U MeXHOA0SUYECKUe NPOYeccsvl. CIHEKTPOMETD)
(dboTtosmeMeHT, (GOTOAATYMK, TYHHEIBHBI MHMKPOCKOII, COJHEYHas Oartapes,
CBETOJUOI.

Hemoncmpayuu

1. ®oTorddexT Ha yCTaHOBKE € IIMHKOBOH MIIACTUHOM.
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2. HccnenoBaHue 3aKOHOB BHEIIHETO (oTod(deKTa.
3. MHccrenoBanue 3aBUCHMOCTH CONPOTHUBIICHUS TOJTYIPOBOTHHUKOB OT,
OCBEILIEHHOCTH.
4, Caeronuo.
5. Conneunas Oarapesi.
Yuenuueckuii sxcnepumenm, nabopamopusie padomol, RPAKMUKYM
1. MHccnenoBanue GoTope3ncTopa.

2. Usmepenue mocrostHHOW [lmaHka Ha OCHOBE  HCCJIEIOBaHMS]
dotorddekra.

3. HccrnenoBaHue 3aBUCHMOCTH CHJIBI TOKAa Yepe3 CBETOAMOM OT
HaITPAKCHUA.

Tema 2. Cmpoenue amoma (4 u)

Tema 2. Duzuka amoma (5 u)

Mopnens atoma Tomcona. OnbiTel Pezepdopaa mo paccestHiio 0-4acTHll.
[Ltanerapnast mozienps atoma. [loctynarsl bopa.
W3nydyeHue u noriouieHre (OTOHOB IPU MEpexo/ie aToMa C OAHOTO YPOBHS
SHEpruu Ha apyroil. Bunel ciektpoB. CrieKTp ypoBHEH 3HEPIUU aToMa
BOZIOPOAA.
BonHoBBIe cBolicTBa yacTull. Bonubl 1e bpoinsa. KopnyckynsipHO-BOITHOBON
Tyalii3M.
CrioHTaHHOE U BBIHYKJICHHOE U3TyUeHHE
Texnuueckue ycmpoticmea u npakmuieckoe npumeHenue: ClieKTpaabHbINA
aHaJIn3 (CIEKTPOCKOM), JIa3ep, KBAHTOBBIM KOMIIBIOTED.
Jemoncmpayuu
1. Monuens onbita Pesepdopna.
2. Omnpeznenenue UIMHBI BOJIHBI JIa3epa.
3. HaOmronenue inHeHYaThIX CIEKTPOB U3ITYUESHHUS.
4. Jlazep.
Yuenuueckuii sxcnepumenm, nadopamopnuvie pabomoi
1. HaOmroneHne TMHEHYATOrO CIEKTpa.

OnbIThI IO UCCIEN0BAHMIO CTPpOeHUS aToMa. [lnanerapHas moziens aToma
Peszepdopra.
[Toctrynatel bopa. M3nydyenue u norsomieHre (OTOHOB IPH MEpexoie aToMa
C OJTHOTO YPOBHSI SHEPTUU Ha JIPYTOH.
Buapl cnexktpoB. CiekTp ypoBHEH 3HEPTHMHU aTOMa BOIOPO/JIA.
CrioHTaHHOE M BRIHYXKIECHHOE U3JIydeHHE cBeTa. Jlazep
Texnuueckue ycmpoucmea u mexHoao2udecKue npoyeccwvl. CUEKTPalbHBINA
aHaJIn3 (CIEKTPOCKOIN), JIa3ep, KBAHTOBBIN KOMIIbIOTEP.
Hemoncmpayuu
1. Monuens onbita Pezepdopna.
2. HaGmroneHne TMHEHYAThIX CIICKTPOB.
3. YcrTpoiicTBo U AelicTBUE CUETUNKA HOHU3UPYIOIINX YaCTHII.
4. OnpeneneHne JTMHBI BOJTHBI JTa3€PHOTO U3ITyUCHHSI.
Yuenuueckuii sxcnepumenm, nabopamopnuvie padomol, npaxmuxym
1. HaOGmroneHue TMHENYATOrO CIeKTpa.
2. HccnenmoBanue CHeKTpa pa3peskeHHOTO
Y U3MEPEHHE MOCTOSTHHOM Pumbdepra.

aTOMapHOro  BOAOPOAA

Tema 3. Duszuka amomnozo aopa u nemenmapuwvix yacmuy (5 u )

Tema 3. Duzuka amomnozo aopa u rnemenmapuuvix yacmuy (54 )

OKCIEPUMEHTHI, 10Ka3bIBAIOLIUE CI0KHOCTh CTPOEHUS siipa. OTKphITHE
pamuoakTuBHOCTU. OTBITEI Pe3epdopaa mo onpeaeneHno cocraBa
paznoakTUBHOTO M3ny4deHus. CBolcTBa anbda-, 6eTa-, raMMa-u3IIydeHHsl.

Hyxknonnas monens sapa ['elizen6epra—LlBanenko. 3apsan sapa. MaccoBoe
qucio sapa. M30Tomnsl.

PannoaktuBHOCTD. Anb(ha-pacmaja. DJIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan.
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BinsiHME pagquoaKkTUBHOCTH Ha )KUBbIE OpraHu3Mbl. OTKpBITHE TPOTOHA U
Heiitpona. Hykionnas Mmozens siipa ['eitsenbepra—NUlBanenko. 3apsy siipa.
MaccoBoe uucio siapa. Mzoronsl. Anbda-pacnan. IIeKTPOHHBIA U
NO3UTPOHHBIN OeTa-pacnaz. ['aMma-u3nyuenue. 3aKoH paiiOaKTUBHOTO
pacmajzia. DHeprus CBsI3U HYKJIOHOB B sizipe. SlnepHbie cuiibl. JlegekT Macchbl
sapa. SAnepHele peakunu. JlesieHue u CUuHTE3 sAaep. A nepHblid peakTop.
TepmosinepHblii cuHTe3. [Ipo0IeMBI U IEPCIIEKTHBBI SICPHON SHEPTETHKH.
DKOJIOTUYECKHUE ACIIEKTHI SIIE€PHON SHEPTETUKU. DIIEMEHTAPHbIE YACTHUIIBI.
OTkpbITHE TO3UTPOHA. MeTo 1bI HAOIIOICHUS U PETUCTPALIUU SJIEMEHTAPHBIX
qactul. yHJaMeHTAIbHBIC B3aUMOJICHCTBHSA. EMUHCTBO (r3HUecKoit
KapTUHBI MUpPa
Texnuueckue ycmpoticmea u npaKmuyeckoe HnpuUMeHeHue:
kaMmepa Buiibcona, snepHblii peakTop, aToMHas 6oM0a.
Hemoncmpayuu
1. C4YéTYMK MOHU3UPYIOIIKX YACTHII.
Yuenuueckuii sxcnepumenm, nadopamopnuie padbomot
1. HccnenoBanue TpekoB yacTHIL (110 TOTOBBIM (poTOrpadusm).

JIO3UMETD,

["'aMMa-n3nydyeHue. 3aKoH paJluOaKTUBHOIO pacnaaa. PairoakTUBHBIE U30TOIBI B
npupojie. CBOMCTBAa HOHU3UPYIOIIETO U3TyUeHUs. BiiusiHie paqnoakTHBHOCTH
Ha JXUBbIe opranu3Mbl. EctectBeHHbIN (hOH u3mydeHus. Jlozumerpusi.
DHeprust CBA3M HYKIIOHOB B Ape. Snepusie cuibl. Jledekt macchl sapa.
SAnepubie peakuuu. Jlenenne u cunrtes saep. SAnepHsie peaktopsl. [IpobdaemMbl
YIPABIISIEMOT0 TEPMOSIIEPHOTO CUHTE3a. DKOJIOTMUECKHUE aCIeKThl pa3BUTHUS
SIIEPHOM SHEPreTUKU. METO bl pErUCTpallii U UCCIIEOBAHUS JIEMEHTAPHBIX
yactull. OyH1aMEeHTaIbHbIE B3aUMOAEHCTBUSA. baprOHbI, ME30HBI U JICITOHBI.
[IpencraBnenue o CtanaapTHoi Moaenu. KBapk-TiarooHHas MOJIEb aIpOHOB.
Odusuka 3a npeaenamu CtangapTHor Moaenu. TémHas MaTtepust U TEMHas
pHeprus. EnuHcTBO prsnueckoil kKapTUHBI MHpa.

Texuuueckue ycmpoucmea u mexHonr02uuecKue npoyeccyl. N03UMETp, Kamepa
Bunbcona, saepHbIi peakTop, TEPMOSIEPHBIN peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAsI TOMOTrpadus.

Yuenuueckuii 3xcnepumenm, nabopamopmusie pabomaul, npakmuxkym

1. HccnenoBanue TpekoB 4acTHIL (TI0 TOTOBBIM (poTOTrpadusim).
2. WccnenoBaHue paguoakTUBHOTO ()OHA C UCMOJIb30BAHUEM JI03UMETPA.
3. H3ydenue noriomeHus 0eTa-4acTUI] ATFOMUHUEM.

PA3IEJI 8. OJIEMEHTBI ACTPOHOMUWU 1 ACTPODU3UKU (7 )

PA3IEJI 8. OJIEMEHTBI ACTPOHOMUWU 1 ACTPODPU3NKU (12 1)

Tema 1. Inemenmot acmpogpuszuxu (7 u ')

Tema 1. Dnemenmot acmpogpusuxu (12 u')

DTarnbl pa3BUTUS acTpoHOMUU. [TpuKIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
acTpoHomuu. Buj 3BE3nHOr0 Heba. Co3Be3us, spKue 3BE3/bI, MIIAHETHI,

ux Bugumoe nprkenne. Comneuynas cucrtema. Comnnie. ConmHeuHas
aKTUBHOCTH. McTounuk sHepruun ConHia 1 3BE3/1. 3BE3/IbI, UX OCHOBHBIE
XapaKTEePUCTUKU. J[narpaMma «CeKTPAIbHBIN KJIACC — CBETUMOCTBY. 3BE3bI
[JIaBHOM MOCTIEA0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTBY

U1 3BE3]] TTIAaBHOM IOCIIEIOBATENbHOCTH. BHYyTpeHHEe cTpOoeHME 3BE3 .
CoBpeMeHHbIE MPEICTABICHUS O TPOUCXOKACHUH U 3BOIIOIIMN COJIHLIA U
3BE37. JTaIbl )KU3HU 3BE3I.

Mineunsiii [1yTe — Hama ["anaktuka. [Tonoxenue u apmxenue ConHia B
["anaktuke. Tunel ranaktuk. PaguoranakTuku v kBa3zapbl. UEpHbIE IBIPHI B
spax ranakTuk. Beenennas. Pacmmpenue Beenennoii. 3akon Xab66ma.
Paz6eranue ramaktuk. Teopust bonbmoro B3peiBa. PennkToBoe n3nydeHnue.
MacmtaOHas ctpykrypa Beenennoii. Meraranaktuka. Hepeménnsie

Dtanbl pa3BUTUA acTpoHOMUU. [IpuKiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMud. [IpuMeHUMOCTH 3aKOHOB (PU3HUKU ISt OOBSICHEHHS TPUPOIBI
KOCMHUYECKUX O0BLEKTOB.

Metoabl aCTpPOHOMUYECKUX HcclieqoBaHUN. COBpPEMEHHbIE ONITUYECKUE
TEJIECKOIIBI, PAAHOTENIECKOIIbI, BHEATMOC(hEpHast aCTPOHOMHUS.

Bun 3B€31H0T0 HeOa. Co3Be3us, ipKue 3BE3/bI, JIAHETH, UX BUAUMOE
IBIKEHUE.

ConHeyHas cucTema.

Comnnue. CosHeuHast akTUBHOCTB. McTounnk sneprun CosiHIa U 3BE37.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. J[narpaMMa «CIeKTpanbHbIN KIacc —
CBETUMOCTDY. 3BE3ILI IIIABHOM ITOCIIE0BATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» U1 3BE3]1 IJIaBHOM MOCIIEI0OBATEILHOCTH. BHYTpEeHHEE CTpOCHUE
3B€31. COBpEMEHHbIC TPEACTABICHUS O TPOUCXOXKICHUU U 3BoIOLUK COJTHIIA U
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poOIeMbl ACTPOHOMHMH.
Yuenuueckue naonwoenusn
1. HaOnromenuss HEBOOPYXEHHBIM TJa30M C  HCIOJIb30BAHUEM
KOMIBIOTEPHBIX MPUIIOKEHUU JUIi  ONPENCIICHHUS  MOJIOKEHHUS
HEOECHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIC CO3BE3JIHs]
CeBepHOro nojymapus u SpKue 3BE3/Ibl.
2. Hab6mronenwus B Teneckorn Jlynsl, mianer, Maeunoro [TyTu.

3BE3/1. DTaIlbI )KU3HU 3BE3/I.
Mueunsbiii [1yte — nama [Manaktuka. [Tonoxxenue u nprxenue ColiHia B
["aaxTuke. Tunel ranaktuk. Paguoranaktuky u kBasapsl. UEpHbIE IBIPHI B
sipax rajgakTuk. Beenennas. Pacimpenne Beenennoii. 3akon Xa60ia.
Paz6eranue ranaktuk. Teopust bonbmoro B3peiBa. PennkroBoe n3nmyueHue.
MacmrabHas cTpyktypa Beenennoit. MeraranakTuka.
Hepeménnsie mpobiemMbl aCTpOHOMUU

Yuenuueckue naonwoenusa:

1. HaOmronenust  3BE3AHOTO Heba HEBOOPY>XEHHBIM  TJIa30M
C HCIIOJIb30BAaHHEM KOMITBIOTEPHBIX MPUIOKEHUH UIS ONpeIeCHuUs]
II0JIO’KEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3usi CeBepHOro MoyyImapus U sipkue 3BE3bI.

2. HaGmronenust B Tenmeckon JIyHBI, TIaHET, TYMaHHOCTEH W 3BE3IHBIX

CKOILJIEHUH.

OU3NYECKHUU ITPAKTUKYM (16 yacos)

Cnocobvl  usmepeHus  (QU3UYECKUX —BeUYUH  C UCNOTL30BAHUEM — AHATIO20BbIX
U YUpposvIX UBMEPUMENTLHBIX NPUOOPOB U KOMNLIOMEPHBIX OAMYUKOBIX CUCTIEM.
Abcontommule u OMHOCUMEbHbIE NOSPEUHOCIU USMEPEHUL UBULECKUX BEIUUUH.
Oyenka epanuy nocpeunocmel.

IIposedenue koceenHbIX UsMEPeHUll, UCCIe008AHUL 3A8UCUMOCTEN

QusuyecKux erutuH, NPosepKa NPeOI0NCeHHbIX 2unomes (8b100p u3 pabom,
ONUCAHHBIX 8 MEMAMUYECKUX PA30eNax « YueHuueckull IKCnepumenm,
nabopamopubsie pabomul, NPAKMUKYM ).

OBOBIAIOUIEE TOBTOPEHUE (4 1)

OBOBIAIOHIEE TOBTOPEHUE (15 u)

Posnb ¢pu3MKK ¥ aCTPOHOMHH B SKOHOMHUYECKON, TEXHOIOTUYECKOH,
COLIMAJIBHOW M 3THUYECKON cdepax AesTeIbHOCTH YEI0BEKa; POJIb U MECTO
(U3MKN ¥ aCTPOHOMHHU B COBPEMEHHON HAy4YHOW KapTUHE MUPA; POJIb
¢buznueckoil Teopuu B GOpMUPOBAHUM IPECTABICHUN O GU3NUECKOM
KapTHHE MHpa, MECTO (PU3NUECKON KApTUHBI MUPA B OOILEM Py
COBPEMEHHBIX €CTECTBEHHO-HAaYUYHBbIX IPEJCTABICHUN O IPUPOAE

O06o001enre u cucTeMaTu3alus CoJepKaHms pa3ieloB Kypca « MexaHukay,
«MonekymnsipHas pU3MKa U TEPMOTUHAMUKAY, « DNEKTPOTUHAMUKAY,
«Konebanust 1 BOHBD», « OCHOBHI CTICTIHAIIBHOM TEOPUHU OTHOCUTEIIHLHOCTHY,
«KBanToBas puszukay, « INeMEHTHI aCTPOHOMUHU U aCTPODUZHKIY).
Ponsr ¢usumkn uW acTpOHOMHM B JKOHOMHYECKOM, TEXHOJOTHYECKOM,
COIIMANILHOM M ATHYECKON cdepax NesaTeIbHOCTH YeJOBEKa; POJib U MECTO
(U3UKA ¥ acTPOHOMHHM B COBPEMEHHOW HAyYHOW KapTHHE MHUpA; 3HAYCHUE

ONKCATENLHON, CUCTEMATH3UPYIOMIEH, OOBSICHUTEIbHOM M MPOrHOCTUYECKON
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GbyHKIMA (U3NUECKOW TEOpHH; poiab (GU3HMYECKOW TEOpHuU B (HOPMUPOBAHUHU
NpeJCTaBICHUN O (PU3NYECKON KapTUHE MHUpPa, MECTO (PU3UYECKON KapTHHBI
MUpa B OOIIEM pAIy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEACTABICHUIN
0 NIPUPOJE

Peseps (3 u) Peseps (10 1)

TemaTnyeckoe NIaHUPOBaAHHE Kypca

11 kaacc
bazosviit yposens (2 uaca) ‘Ya/ly@zelmbu? yposens (5 uacos)
Kom-Bo DJIeKTPOIMHAMHUKA(npookenne) 11/27
4acoB MarnuTtHoe noJe 6/14
1 BzauMopencTBrue MOCTOSSHHBIX MArHUTOB M MPOBOJIHUKOB C TOKOM. MaruutHoe
nosie. Bektop MarHuTHON HHIYKIUU. [IpUHIMIT CyTIepIO3UIIMY MATHUTHBIX MOJEH.
JIvHNM MarHUTHOW MHIYKIWH.
1 MarnuTHOE 1oJie TPOBOHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKUA U
Kpyrosoro Butka). OneIT Opcrena. KaptuHa nuHU MarHUTHOW MHIYKIUU OIS
MOCTOSTHHBIX MAarHUTOB.
1 Onpeoenerue yci08utl NPUMEHUMOCIU MOOEIU OOHOPOOHO20
MacHUMHO20 NoJA.
1 Onpeoenenue HanpasieHus UHOYKYUU MACHUMHO20 NOJIsL
nposooHUKA ¢ MOKOM
1 Macnumnoe none 6 gewjecmee. PeppomacHemuru, napa- u -
Ouamacnemuxu
1 Cuna AMiepa, €€ HanpaBJIEHUE U MOy JIb.
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Cuna JlopeHiia, e€ HanpaBJI€HHE U MOAYJIb.
JIBr>KeHME 3apsyKEHHOM YaCTULIBI B OJHOPOIHOM
MarHuTHoM mnose. Pabora cunel Jlopenia.

Ilposedenue koceenuvix uzmepenuii cuivl Amnepa, nposedeHue
uccnedosanusi  3agucumocmer  medxncoy — pusuyeckumu
BeUYUHAMU U  ONBIMO8 NO NpPOBEpKe  NPeONONCEHHOU
2Unomesnvl npu U3y4eHuu 0eucmeusi NOCMOAHHO20 MACHUMA

HA pAMKY C MOKOM

ObvsicHenue 0CHOBHLIX NPUHYUNOG OeLCEUsl MEeXHUYEeCKUX
ycmpoucme

IIpumepvl pewenus 3a0au no meme « Cuna Amnepa»

TexHnyeckue yCcTpoicTBa U TEXHOJIOTUYECKUE MPOLIECCHI: TPUMEHEHHE
MOCTOSIHHBIX MarHUTOB, JIEKTPOMAarHUTOB,TECTEP-MYJIbTUMETP, 3JEKTPOIBUTATENb
AAkoOM, yCKOPUTENN 1IEMEHTAPHbBIX YaCTHII.

JlaboparopHas pabota Nel «Habmtoienue 1eicTBUSI MArHUTHOTO TIOJIST HA TOK»

Ipumepol pewenus 3a0au no meme « Cuna Jlopenya»

[Pewenue pacuémuulix 3a0au ¢ 16HO 3a0AHHOU U HESIBHO
3a0anHOll husuUecKoll MOOenvlo ¢ UCNOIb308aHUEM OCHOBHBIX
3aK0H086 U Ghopmyn no meme «Macnummnoe noney.

Pewenue kauecmeeHnvlx 3610611{, mpe6y}0u;ux NpUMEHEeHUs
3uanuti no meme «Macnumnoe noney.

DJIeKTPpOMarHuTHasi HHAyKIus 5/13

SIBrieHune 3EeKTPOMarHuTHOM HHAYKIUU. [I0TOK BEKTOpa MArHUTHON UHAYKIUH.
O/1C unayKuu.

3aKOH 2JI€KTPOMarHUTHON MHAYKIuu Papanes.
Buxpesoe snexkrpuueckoe noiue. Toku Dyxko.

O/[C uHOyKyuu 6 NPOBOOHUKE, OBUINCYULEMCSL NOCTYNATNENbHO
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8 0OHOPOOHOM MACHUMHOM NOJle.

[ Ipumepul pewienus 3a0a4 no meme «3aKoH
91eKMPOMASHUMHOU UHOYKYUUY

[Pewenue pacuémmuvix 3a0a4 ¢ A6HO 3A0AHHOU U HES8HO
3a0anHOU PusuUecKol MOOENbIO ¢ UCNOIL30BAHUEM OCHOBHBIX
3AKOHO8 U hOpMYNL N0 meme « DNeKMPOMASHUMHAS UHOYKYUAY.

[IpaBuno Jlenna. UunykruBHocth. Karymika
WHIYKTUBHOCTH B IIENU TOCTOSIHHOT'O TOKA.

SBnenne camonuaykiuu. I1C caMOMHAYKIINH.

[Peuienue kauecmeennvlx 3a0a4, mpebyowux npuMeHeHus
3HAHUL nO meme « DNeKMpPOMASHUMHASL UHOYKYUSLY.

| Aneopumm ucnonvsosanus npasuna Jlenya ons onpeoenenus
Hanpaeenus MmoKa 8 KOHmype npu anaiuse epaguyeckux u
9KCNEepUMEHMANbHBIX 3a0aY

Cbopka mooenu 31eKmpoMazHUMHO20 2eHepamopa

SHGPFI/ISI MAarauMTHOTO ITOJIA KaTYIIKHU C TOKOM.
BHCKTpOMaFHI/ITHOe I1O0JIC

JlabopaTopHas pabota No2
«I/IsyquHe SIBJICHUSL BHGKTpOMaFHHTHOﬁ HUHAYKIOAN»

ObvsicHenue 0CHOBHbBIX npuHyuUnos oeticmeust MexHU4ecKux
ycmpoﬁcme U mexHojllocuvecKux npoyeccos, makKux Kaxk.
uHayKI/;MOHHCl}Z neyvs, COJleHOI/IO, 3awiuma om sjaeKmpusayuu
meJj npu 0BUICEHUU 8 MACHUMHOM noje 3eM.

Obobwaroue-nosmopumenvHoe 3aHsamue no meme
«DnexmpomacHumHas UHOYKYUsL)

3auem no meme ((3/Z€Kmp0MGZHquHCIﬂ um)ykuuﬂ




Kosaebanus u BoHbI (60 1)
Mexannuyeckue Kojaedanus 5-/10

Koneobarensnas cucrema. CBOOOIHBIE KOJIEOAHU.

["apmonnyeckue kosnebanus. Kunematuueckoe u
JUHAMHYECKOE ONHACAaHUE. DHEPreTUUECKOE
OINMCaHue (3aKOH COXPaHEHUsI MEXaHUYECKOU
DHEPTHUH).

Bbv1600 ounamuueckoeo onucanus 2apMOHUYECKUX KoieOanutl uz
UX SHEeP2emu4eckKo20 U KUHeMAmu4ecko20 ONUCAHUSL.

Buinyoswcoennvie konebanus. Pezonanc. Pezonancuas kpusas.
Brusanue 3amyxanus Ha 6u0 pe30HaAHCHOU KPUBOLL.
Asmoxonebanusi.

Pewenue pacuémmnuix 3a0ay c 1610 3a0aHHOU U HEABHO
3aA0aHHOU UUYECKOU MOOENbIO C UCNONILI0BAHUEM OCHOBHBIX
3aKOHO08 U popmyn no meme «Mexanuueckue KoiebanUs».

Ammuutyza u gasa koneGanuid. CBsi3b aMILTUTYAbI KOJIEOAHUN NCXOTHOM
BEJIMYMHBI C aMIUTUTY1aMHU KoJiIeOaHHH €€ CKOPOCTHU U yCKOPEHUSI.

[Tepuon n yactora koneGanuii. [Tepron ManbIx cBOOOAHBIX KOMEOAHUH
MareMaTH4YecKoro MasiTHuka. [lepros1 cBOOOHBIX KosleOaHH MPY>KMHHOTO MasTHHUKA.

Pewenue xauecmesennwix 36106111, mpe6yi0u;ux NpUMEHEeHUs
3HaHull no meme «Mexanuueckue KoneOanusy.
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ObvscHenue 0CHOBHBIX NPUHYUNOS OeLICMBUST MEXHUYECKUX
YCMpoUucme, makux Kaxk. MempoHOM, Yachl, KA4enu,
MY3bIKATIbHbLE UHCIPYMEHMbL, CeticMocpag.

Jlabopamopuas paboma Ne3 « Onpeoenernue yckopeHus
€80000H020 NAOEHUS NPU NOMOWU MASIMHUKA

DJIeKTPOMArHUTHBIE KoJ1ebanust 7/15

KonebarenbHbli KOHTYP. CBO6OI[HBI€ QJICKTPOMAarauTHLIC KoJIe0aHus B nacaJlbHOM
KoJIeOaTEILHOM KOHTYPC.

®opmyna Tomcona.

Cea3b amnaumyoslt 3apa0a KOHOEHCAmopa ¢ AMNIUMY0ou
CUIbl MOKA 8 KOJIeDamenbHOM KOHMYpe

Pewenue pacuémuuix 3a0au ¢ 16HO 3a0AHHOU U HESBHO
3A0AHHOU PU3UYECKOU MOOENbIO C UCNONIL30BAHUEM OCHOBHBIX
3aKOH08 U hoOpMY nO meme « DNeKmpomMasHUmHbole
Konebanusy

Pewenue xauecmesennwix 3a0a1¢, mpe6yiou;ux NPpUMEHEHU
3HAHUL N0 meme ((3ﬂ€Kmp0MaZH1/ln’ZHbl€ Koebanusy

3akoH COXpPAaHCHUSA SHEPTHUHU B UICATIbHOM KoJIe0aTeIbHOM KOHTYPC.

3aryxaromye I1eKTpOMarHuTHbIE KosieOaHus1. BbIHYXIeHHbIE 3JIEKTPOMAarHUTHbIE
kosiebanus. [lepeMeHHbIH TOK.

CpaeHeHue MEXAHUHUECKUX U DNEKMPOMACHUMHbLX Konebanuil

ObwsicHeHue 0CHOBHBIX NpUHYUNoe oelcmeus MmexHu4ecKux
ycmpoﬁcme, maKkux Kak.: 3]Z€Kmpull€CKu1/7 360HOK, cenepamop
nepemerHrnoco moka, TuHuu 3]16K77’lp01’l€p€061'-l

Onpedenenue ycao6uti NPUMEHUMOCMU MOOeNU UOEATbHO20
KoebamenbHo20 KOHmypa
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MowHOCTb NepemMeHHOro Toka. AMNANTYAHOE M AeMCTBYIOLWEee 3HaYeHne CUbl
TOKa M HanpsAXXeHWA Npu pasnyHon Gpopme 3aBUCMMOCTM NEPEMEHHOTO TOKa OT
BpemeHUn. CHHYCOUIaJIbHBINA EPEMEHHBIN TOK.

Uneanwubliii Tpanchopmarop. [IponsBoactso, nepenaya u norpedieHue
aneKTpudecKoit s3Heprun. KynpTypa nucnonp30BaHus 3J€KTPOIHEPTUH B
MOBCEIHEBHOM KU3HU. TeXHNUeCKHne yCTPOoicTBa U TEXHOJIOTHYECKHE MTPOIECCHI:
ANEKTPUUECKUI 3BOHOK, T€HEPATOp MEPEMEHHOT0 TOKa, JIMHUM 3JIEKTpoIepeaayd

Pezucmop, konoencamop u kamywxa uHOyKmMusHoCmu 8 yenu
CUHYCOUOATLHO20 NePeMEeHH020 moKa. Pe3onanc moxos.
Pesonanc nanpsorcenuii.

Jlemoncmpayus akmugHo2o, eMKOCMHO20 U UHOYKIMUBHO20
conpomuenenuu

Pewenue kxauecmesennwvix 3a0a1¢, mpe6y}0u;ux NPUMEHEHUA
3HAHUL N0 meme ((3ﬂ€Kmp0MaZH1/ln’ZHbl€ KOJIeOaHUsy.

MexaHnnyeckue ¥ 3JeKTPOMAarHUTHbIE BOJIHBI 5/10

MexaHnueCcKHe BOJIHBI, YCIOBUS UX pacrpocTpaneHus. [lonepednsie

¥ NIPOJI0JIbHBIE BOJHBL. [leproa, ckopocTh paclipoCTpaHEHHs U JUTMHA BOJIHBI.
CBoiicTBa MEXaHMYECKUX BOJIH: OTPAKEHHE, TIPEIIOMIICHHE, HHTEPPEePEHITHS
U 1upaKius.

3Byk. CkopocTs 3ByKa. [ poMKkocTh 3Byka. Beicota Tona. TemOp 3ByKa.
[ITyMoBOE 3arpsi3HEHNUE OKPYIKAIOIIEH CPEBI.

H3yuenue pacnpocmparenusi 36YK08bIX 60NIH 8 3AMKHYMOM
npocmpaHcmee.
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Pewenue 3a0ay

ObvscHeHue 0CHOBHBIX NPUHYUNOE OeUCMBUS MEXHUYECKUX
YCMPOUCM8 U MEXHOJI02UHEeCKUX NPOYECCcos, MAKUX KAaK:
MY3bIKAIbHbIE UHCIPYMEHMbl, paoap, paouonpuémMHux,
menesusop, anmenna, menepoun, CBY-neuw, yrompazeykosas
OUACHOCTUKA 8 MeXHUKe U MeOUuyuHe.

DNEeKTPOMAarHUTHbBIE BOJIHBL. Y CIIOBUS U3TYUYEHUS 3JIEKTPOMAarHUTHBIX BOJIH.
CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH: OTPaKEHUE, IPEIIOMIICHUE, TOJISIPU3ALINS,
uHTepdepeHus 1 qudpaKus. B3aMMHas OpUEHTALIUSI BEKTOPOB

B 3JIEKTPOMAarHUTHOM BOJIHE.

[IIxana 3;1€eKTpOMarHuTHBIX BOJH. [[puMeHeHne 371eKTpOMarHuTHBIX BOJIH
B TEXHUKE U ObITY. TeXHUUECKHE yCTPONUCTBA U TPAKTUYECKOE TPUMEHEHHE:
MY3BbIKAJIbHBIE HHCTPYMEHTBI, pajap, paiuonpUEMHUK, TEIIEBU30D, AaHTCHHA,
tesnepon, CBU-neus, yapTpa3ByKoBas AMArHOCTHKA B TEXHUKE U MEIHUIIMHE
IIpuHIMIIBI paInOCBA3H U TeJIeBUACHMS. Pagronokanus.

Peuwenue xauecmseennvix 361@6111, mpe6yiou4ux npumerneHusl
3nanull no meme «Mexanuveckue u QJIEKMPOMACHUNIHbLE
BOJIHbL )

Peuwenue xauecmseenHnvix 361@6111, mpe6yiou4ux npumerneHusl
3uanuil no meme «Mexanuveckue u INIEKMPOMACHUNMHbLE
BOJIHbL»

Yempoticmso u npunyun pabomel npocmeuiuie2o
PaouonpuemMHuKa

Onrtuka 10/25

[IpssMonuHEHOE pacIpOCTpaHEHUE CBETA B OJHOPOAHOM cpene. JIyd cBera.
TodeuHblii ICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpakeHus cBeTa. [locTpoeHune n3oOpaxeHui
B TJIOCKOM 3€pKaJe.
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Habnooenue onmuyeckux senenuil, npogeodenue KOC8EHHbIX
usMepeHull, UCcie008anUs 3a8UCUMOCmen] PuU3ULeCKUxX
BEeUYUH U ONBIMOG NO NPOBEPKE NPEOTIONCEHHOU SUNOME3bl
npu u3yyeHuu A8NeHUll NPeloMAeHUS. CBema HA epanuye
paszoena 08yx cpeo, NpeiloMieHUs ceema 6 coouparoueti

u pacceugarowell TUH3AX, 80JIHOBbIX CEOUCME CEeMmd.

Ilocmpoenue u pacuém uzobpasicenuii, co30as8aemvix
NJIOCKUM 3€pKaANOM

Coepuueckue 3epxana

[Ipenomienue cBera. 3aKOHBI IPETOMIICHHS CBETa. AOCOIIIOTHBIH ITOKa3aTelb
IPEIIOMIICHUSL.

Jucnepcus ceeta. ClIoXKHBIN cocTaB Oenoro ceera. L[ser.
[TonmHoe BHyTpeHHEE oTpaxkeHue. [IpeneapHblil yroi moaHoro BHYTPEHHETO
OTpPa’KEHUS.

Jlabopamopnas paboma Ne4 « Usmepenue noxazamens
NpeloMIeHUs CIMEKAA»

OmmnocumenvHulil nokazamens npenomaenus. [locmosncmeo
yacmomul ceema u COOmMHouleHue OIUH 80JIH NPU nepexooe
MOHOXPOMAMU4ECcKo20 ceema yepe3 cpaHuyy pazoeia 08yx
ONMUYecKUx cpeo.

Xoo nyueti 6 npusme.

C061/Ipa101une " paCcCCUBAIOIUC JIMH3bI. Tonkas nuH3a. (I)OKYCHOC pPacCcToAHNC
W ONTHYECKasl CHUJIa TOHKOM JTUH3EI.

dopmyia TOHKOM JIMH3BL. Y BEIUYEHUE, 1aBAEMOE JIMH301

Jlabopamopnas paboma Ne5 « Onpedenenue onmuueckotl
CUnbl U POKYCHO20 PACCMOoAHUs cOOUParowell TUH3bL»

3asucumocmv poKycHO20 paccmoaHUs MOHKOU cheputeckoll
JIUH3bL OM €€ 2eoMempuY U OMHOCUMENbHO20 NOKA3AMEA
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NpPEeNIOMIEHUAL.

Xo0 nyua, npoweouie2o 1uH3y OO NPOU3BOIbHBIM Y2IOM K €€
2naenoll onmuyueckot ocu. [locmpoenue uzoopasicenuti mouku
U Ompe3Ka NPAMOoN 8 COOUPAOWUX U PACCEUBATOWUX TUHZAX

U UX cucmemax.

Onrtuueckue npubopsl. Paspematromias criocooHocTs. ['11a3 kak onTuveckas
cucTema.
[Tpenensl NPUMEHUMOCTH T€OMETPUUYECKOM ONITUKH.

TexHu4ecKkue ycTpoMcTBa U TEXHOJIOTMYECKUX MPOLIECCHI: OUKH, JyNa, IEPUCKOIL,
doToanmapar, MUKPOCKOII, TPOSKIITMOHHBIN arapaT, MPOCBETICHUE ONITHKH,
BOJIOKOHHAS ONTHKA, TU(paKIUOHHAS pEHIETKA .

Hpoceemﬂeuue onmuku

Ilocmpoenue u pacuém uzobpasiceruil, cO30a8aemblx
NAOCKUM 3€PKANOM, MOHKOU JTUH3OMU.

Peuenue xauecmeenHnolx 361@6111, mpe6yrou4ux NPpUMEHEHUA
3Hanull no meme «Onmuxay

Bonnosast ontuka. Murepgepenuus ceera. KorepeHTHbIE HCTOUHUKU. Y CIIOBUS
HaOJII01eHUSI MAKCUMYMOB U MUHUMYMOB B HHTEP(EPEHIIMOHHON KapTHUHE OT JBYX
KOT€pEHTHBIX UCTOYHUKOB. [IprMepsh! kitlaccuueckuX HHTEP(EPEHIIMOHHBIX CXEM.

Hudpaxmus cera. udpakuronHas pemeérka. Y caoBre HaOIIOASHHS TTIaBHBIX
MaKCHUMYMOB IPH MaJICHUH MOHOXPOMATHYECKOTO CBETA Ha AU(DPAKIIMOHHYIO
pewérky. [lonspuzamnus ceera

Jlabopamopnas paboma Ne6 « Uzmeperue OnuHbl c86emogoll
BOIHBL»

Obvsacnenue ocobennocmeri npOMeEKaAHUs ONMUYECKUX
A61eHUll.; unmepgepenyuu, ougpaxyuu, Oucnepcuu, NOIHO20
BHYMPEHHE20 OMPANCEHUS.

Pewenue pacuémnuix 3a0au c 2610 3a0aHHOU U HEABHO
3a0anHOU U3ULECKOU MOOENbIO C UCNOIb308AHUEM OCHOBHBIX
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3aKOHO08 U popmyn no meme « Onmuxay

OCHOBBI CHIEIHATBHOI TEOPHH OTHOCHTEIbHOCTH 4/5

FpaHI/IHBI IMPUMCHUMOCTHU KJIACCUYECKON MEXaHHKH. HOCTy.]'IaTH CHeraIbHOM
TCOpPHUU OTHOCUTCIIBHOCTH.

OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. 3aMe1JICHUE BPEMEHHU U COKpAILCHUE
JUIAHBEI.

IIpocmpancmeenno-epemennot unmepsan. Ilpeobpasosanus
Jlopenya. Ycnosue npuuunnocmu.

Ipaxmukym
Ilpakmuxym
DHeprus U UMITYJIbC PENSATUBUCTCKOM yacTHIlbl. CBSI3b MAcChl C SHEPruei
Y UMITYJIbCOM PEJIITUBUCTCKON YaCTHUIIbl. DHEPTHS OKOSI
TexHnuyeckue yCcTpoiCcTBa U TEXHOJOTUYECKUE TPOLIECCHI: CITyTHUKOBBIE
NPUEMHUKH, YCKOPUTEIH 3apsyKEHHBIX YaCTHUI]
[IpakTukym
[IpakTuKym
JlaGoparopHas pabota

KBanrToBasi pusuxa 15/25
KopnyckyasipHo- BoIHOBO¥ 1yaiau3m 6/15

PaBHOBECHOE TeIIOBOE M3TyUueHHE (M3 TydeHne aOCOMIOTHO YEPHOTO TEa).
I'unorte3a M. Ilnanka o KBaHTax.
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@DoTOHBL. DHEPrus U UMITYJILC (HOTOHA.

3axon cmewenus Buna.

ObvsicHenue 0CHOBHBIX NPUHYUNOB OellCEUsT MEXHUYECKUX
VCmMPOoUCma, maKux Kaxk: Cnekmpomemp, ¢homoanemenm,
Gpomooamuuk, myHHeIbHbIL MUKPOCKON, CONIHeYHAs bamapest,
€c6emoouoo.

Pewenue pacuémnoix 3a0au c 51610 3a0aHHOU U HESABHO
3A0AHHOU PU3UYECKOU MOOENbIO C UCNONIL30BAHUEM OCHOBHBIX
3aKoH08 u popmyn no meme «Keanmoeule senenusy.

®oroaddext. OnpiThl A. I'. Cronerosa. 3akonsl poTodddekxTa.

VYpaBuenue DitHmTeitHa 115 horoaddexra. «Kpacnas rpanuna» pororddexra.

Onpedenenue ycnosull NPUMEHUMOCMU K8AHMOBOU MOOeU
ceema.

AHanu3z K6aHMOBbIX NPOYECCO8 C UCNONbI0BAHUEM YPAGHEHUS
Dunwmeuna ona homosppexma, npunyuna coomHoueHUl
neonpeodenénnocmu I eiizenbepeaa.

Pewenue xauecmesennwix 3a()aq, mpe6yi0u;ux NpUMEHEeHUs
3uanull no meme «Keanmoevie s6renusy.

JlaBneHne cBeta (B 4aCTHOCTH, JABJIIEHUE CBETA HA a0COFOTHO MOTIIOMIAIOIITYIO
1 abCOTIOTHO OTpakaronryro moBepxHocTs). OmbiTel [1. H. JleGenena.

TexHnueckue ycTpoicTBa U TEXHOJIOTHYECKHE MPOIIECCHI: CIIEKTPOMETP,
doTodneMeHT, POTOIaTIMK, TYHHEIbHBIH MUKPOCKOII, COJTHEUHas Oarapes,
CBETOAMOJ
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Bonnosvie ceoticmea uacmuy. Boaust oe bpotins. /[nuna
80/iHbL Oe bpotlna u pasmepvl 0baacmu 10KAIU3AYUU
osudicywetics wacmuyvl. Kopnyckynapro-60i1o6oil dyaniusm.

Juppaxyus 31eKmporHo8 Ha KpUCMALlax.
Cneyugura usmepenuii 8 muxpomupe. Coomnouienus
Heonpeodenénnocmeii I etizenbepea

Pewenue kauecmesennwvix 3a0au, mpebyrowux npumereHus
3Hanuti no meme «Keanmoesvie s6nenusy.

®u3uka aroma 4/5

OMnBITHI 11O UCCIEIOBAHUIO CTPOeHUs aroma. [nanerapuast Mozens aroma
Pezepdopna.

[Tocrynatsl bopa. U3ny4enue u nornomexnue (OTOHOB IIPH IIEPEXOIE AaTOMA
C OJIHOTO YPOBHS 3HEPTUH Ha JIPyroil.

AHanu3z KeaHmogvlx NPoOYeccos Ha OCHOBE NEPBO20 U BMOPO20
nocmynamos bopa

Ipaxmukym
Ipaxmukym

Bunpb! ciektpoB. CriekTp ypOBHEN 3HEPTUH aTOMa BOJIOPO/A.

CHoOHTaHHOE U BBIHYKJIEHHOE U3 TyYEHUE CBETA.

TexHuuecKkue yCTpOMCTBa U TEXHOJIOTHYECKUE MTPOLIECCHI: CIEKTPAIbHBIN aHAIN3

(cTIeKTpOCKOT), Ja3ep, KBAHTOBBIN KOMITBIOTED
[IpakTukym
[IpakTukym
JlaGopatopHas paboTta
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®du3nKa aTOMHOTO0 SI/Ipa ¥ JIEeMEeHTaApHBIX YacTull 5/5

Hyxnonnas monens sapa I'efizenbepra—Banenko. 3apsia siapa. MaccoBoe 4ucio
anpa. M3oTonsl.

PannoaktuBHOCTh. Anb(a-pacnaj. DICKTPOHHBIA U TO3UTPOHHBINA OETa-pacIa.
I"'amma-n3nydenue.

Ipaxmukym
Ilpakmuxym
Pewenue 3a0au

DHeprus CBS3M HYKJIOHOB B sijipe. SnepHbie cwibl. [ledext maccsl sapa. SnepHbie

peakuuu. /leneHue u CUHTE3 sIAEp

SAnepusbie peakropsl. [Ipo6iieMbl ynpapiasieMoro TepMOsSIEPHOTO CUHTE3A.

DKOJIOTUYECKUE aCIIEKTHI Pa3BUTHUS SIIEPHON YHEPTETUKH.
Ipaxmukym
Ilpakmuxym
Pewenue 3aoau

MeTtonpl pEerucTpanu U UCCICIOBAHUA DJICMCHTAPHBIX YaCTHII.
(DyH,Z[aMCHTaJ'ILHBIC B3aUMOACHUCTBHS. EapI/IOHBI, MC30HBI U JICIITOHBI.
HpCI[CTaBJ'ICHI/IC 0 CTaH,Z[apTHOﬁ MOACIIHN. KBapK-FJIIOOHHa}I MOZCIJIb aIpOHOB.

®usuka 3a npeaenamu CtanaapTHol Mojenu. TéMHas maTepus U TEMHas SHEPIHSL.

EnuHcTBO hmsznyueckoil KapTUHBI MUpAa.
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TexHuyeckue yCcTpoHCcTBa U TEXHOJIOTMUYECKHE MPOIIECChI: I03UMETp, KaMepa
Bunscona, siiepHblil peakTop, TepMOSIEPHBIN peakTop, aToMHas 6omOa,
MarHUTHO-PE30HAHCHAs TOMOrpadus

Ilpakmuxym

Ipaxmukym

Pewenue 3a0au

DJ1eMeHTbI ACTPOHOMMU U acTpodu3uku 7/12

MeToap! acTpOHOMUYECKUX HcciienoBaHnil. COBpEMEHHbIE ONTUYECKUE TEJIECKOIIB,
paauoTeNecKonbl, BHeaTMOC(hepHas aCTPOHOMUSL.

Bun 38é3mH0T0 HeOa. Co3Be3 U, IpKUe 3BE3/BI, INIAHETHI, UX BUANMOE IBI)KCHHE.

Omanvt pazeumus acmponomuu. Ilpuxnaonoe u
MUpoBo33penueckoe sHavenue acmpornomuu. [lpumenumocmo
3aKOH08 U3UKU O]1 00BACHEHUSL NPUPOObL KOCMUYECKUX
00beKmoa.

OcnosHule cozeez0us CesepHo2o nonyuapus u apKue 36e30bl

Ponv acmponomuu 6 cospemennoti kapmune mupa, 8
NPaAKmu4ecKko 0esmenbHOCMuU 4elo8eKa U OanibHeliuem
HAY4YHO-MEeXHU4eCKOM pa3eumull.

CoHeyHast CUCTEMA.

Comare. ConmHedHas akTUBHOCTD. VicTounnk sHeprun CoTHITA U 3BE3I.
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3BE3bI, UX OCHOBHBIEC XapaKTePUCTUKH. [luarpaMMa «CIeKTpalbHbIN Ki1acc —
CBETUMOCTBY. 3BE3/IbI TIIaBHOH MTOCIIEA0BATENBHOCTH. 3aBUCUMOCTE «Macca —
CBETUMOCTB» JUIsI 3BE3]T TTIABHOM MOCIe0BaTEIbHOCTH. BHyTpeHHEe cTpoeHue 3BE3 .

Ilpakmuxym

IIpakmukym

Obobwenue u cucmemamu3zayust COOEPHCAHUS pa30eios
Kypca «Mexanukay,

CoBpeMEHHbIE IPEACTABICHUS O IPOUCXO0KICHUU U 3BoMouU CoJTHUA U 3BE3[. DTambl
JKWU3HHA 3BE3I.

Muieunsiit [1yTs — Hama ["anaktuka. [lonoxenune u npmwkenne Connia B ['amaktuke. THIIBI
rajakTuk. PaguoranakTuku v kBazapbl. YEpHBIE OBIPHI B A/IpaxX FalaKTHK.

Ob0o6wenue u cucmemamu3ayus COOEPHCAnUsL pa30eios
Kypca «Mexanukay,

Obodwenue u cucmemamusayusi COOEPAHCAHUS PA30€ei08
Kypca «Mexanukay,

Obobwenue u cucmemamusayusi COOEPAHCAHUS Pa30ei08
Kypca «Monexkynapuas gpusuxa u mepmooOUHaMuxa,

Bcenennas. Pacummpenne Beenennoii. 3akon Xa06ina. Pazderanue ranaktuk. Teopus
Bosnbiioro B3peiBa. PelMKTOBOE U3NTyUYEHUE.

Macmra6Hast ctpyktypa BeenenHoit. MeraranakTuka.
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Heperménnsie mpobiaeMbl acTpOHOMHUH

Obodwenue u cucmemamu3ayusi COOEPAHCAHUS PA30€n08
Kypca «Monekynapuas gpusuka u mepmoouHamMura,

Obobwenue u cucmemamu3ayus COOEPHCAHUsL Pa30eios
Kypca «Monexkynaphas gusuxa u mepmoOuHAMUKa,

IIpumenenue ocnogononazawux acmpoHOMU4ecKux
NOHAMULL, 3aKOHO8 U Meoputi 0l AHANU3A U 00bACHEHUs.
@uzuuecKux npoyeccos, NPOUCX00AUUX 8 36630aX, 6 36E30HbIX
cucmemax, 8 MexNC2aNaKmuyecKoll cpeoe, 08UNCEHUS
HebecHbIX mell, I60110YUl 36€30 U Bcenennoti

O00011IeHNE ¥ CHCTeMATH3AIMs COJICpIKaHus pasjiena Kypca « MexaHuKay

O06o01IeHHe 1 cucTeMaTu3alys CoAepXKaHus paszaena Kypca «MojekyisipHas Gpusnka
¥ TepMOINHAMUKA»

Ob606wenue u cucmemamu3ayus COOEPAHCAHUA Pa30esios
Kypca « 2nekmpoouHamuray

Obodwenue u cucmemamusayusi COOEPAHCAHUS Pa30ei08
Kypca « DnekmpoouHamuray

Obobwenue u cucmemamu3ayus COOEPHCAHUsL pa30eos
Kypca « dneKmpoouHamuKay

Pezeps

Pezeps
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