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HHOACHHUTEJIbHAS 3AIITMCKA

Pabouas nporpamma yueOHoro npeamera « Gu3uKa» Ha ypoOBHE CpeHET0 001iero 00pa3oBaHus COCTaBlIeHa Ha
ocHoBe TpeboBaHuil K pe3yabTaTaM OCBOEHUS MPOrPaMMbl CpeAHEro od1iero oopasoBanus dexepanbHOTO
roCyJIapCTBEHHOI'O 00pa30BaTeIbHOTO cTaHaapTa cpeanero obimero oopaszosanus (OPI'OC COO), denepanbHoii
00pa3zoBaTeNibHOM pOorpaMMsl cpeaHero odiiero oopasosanus (POIT COO), deaepanbHoii pabouei mporpaMmbl
no yuebHomy npeamety «Dusuka» OPII «Duszukay, a Takke OpUEHTHPOBAHA Ha II€JIEBbIE IPUOPUTETHI,
chopmupoBaHHbIE B (eiepaabHON pabodel mporpaMMe BOCITUTAHUS.

H3yuenue xypca usuku yenyOnéHHo2o Ypo6Hs NO0380Jsem peanu308amsv 3a0ayu NpogpeccuoHAIbHOl
OpueHmayuu, HanpasieHo Ha co30anue YCli08ull OJisi NPOSGNEeHUs CEOUX UHMELIEKMYalbHbIX U MBOPYECKUX
CnocodoHoCmel KaxcobiM yuaujumcs, Komopbvie HeodX00umMbl 015 NPOOOJIAHCEH U 0OPA30B8AHUS 8 BLICUUUX YUEOHBIX
3a6e0eHUsX NO PA3TUYHbIM DUSUKO-MEXHUYECKUM U UHHCEHEPHBIM CReYUATIbHOCTAM.

B mporpamMme ompenensitorcsl MIaHUpYeMble pe3yJabTaTbl OCBOSHHS Kypca (HM3MKH Ha YPOBHE CPEIHETO
o0miero o0pa3oBaHUs: JTUYHOCTHBIC, METANpPEAMETHbIE, NMPEAMETHbIE (Ha yriayOn€HHOM U 0a30BOM YpOBHE).
Hayuno-mMeTomonmoruueckoii OCHOBOM Juisi pa3pabOTKH TpeOOBaHUW K JMYHOCTHBIM, METalpeIMETHBIM
U TPEAMETHBIM pe3yJabTaTaM OOYYaIOLIUXCs, OCBOMBIIMX MPOTpamMMy CpeAHero oOlmiero oOpa3oBaHUS Ha
yriayO0nEHHOM YPOBHE, SIBJISIETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOAXOI.

IIporpamMma BKIIIOYaET:
nIaHupyemvle pe3yivmamsl OCBOCHUs Kypca (U3MKH Ha YrIyOJEHHOM W 0a30BOM YpPOBHE, B TOM YHCIIC

npeomemHule pe3yibmanmsl 0 ToJjaM 00yUeHHS;
cooepoicanue yuebHo2o npeomema « Dusuxay no 200am 0oOyueHus;
npuMepHoe memamuyeckoe NIAGHUPOGaHue C yKa3aHHEeM KOJIMYECTBA YacOB HA M3YYCHHE KaXKIOW TEMBI

U NPUMEPHOTU XAPAKMEPUCMUKOL Y4eOHOU 0esimelbHOCMU YY4auuxcs, Pean3yeMOou MPH U3YYEHUH STHX TCM.

[IporpaMMa wuMeeT TPHUMEPHBIA XapaKTep W MOXKET OBITh WCIOJb30BAaHA YYHUTEISAMH (DHU3UKK IS
COCTABJICHUS CBOMX PA0OYHX MPOTPAMM.

PaGouas mporpamMMa He CKOBBIBA€T TBOPUYECKYIO MHUIIMATUBY yUUTENEH U MPeqoCTaBIseT BOZMOXKHOCTH AJIs
peanu3aniy pa3InYHbIX METOJWYECKHX IIOJXO0J0B K NpEnoJaBaHui0 (DU3MKH Ha YIIIyONE€HHOM M 0a30BOM
YpOBHE TIpU YCIOBUU COXpaHEHHsS o00s3aTelbHOW YacTH cojepkaHusi Kypca. KomumdecTBo 4YacoB
B TEMAaTUYCCKOM IUIAHMPOBAHWHM HA HM3yYCHHE KAKIOW TEMBI SBISICTCS OPUEHTHPOBOYHBIM U MOXET OBITh
U3MEHEHO KaK B CTOPOHY YMEHBIICHHs, TaK M YBEIMUYEHUS B 3aBUCHMOCTH OT PEaTM3yeMbIX METOIUYECKHX
MI0JIXO/IOB M YPOBHS MOJITOTOBJICHHOCTH yJaIUXCSl.

KypcuBoM B TekcTe mporpamMMbl BIIEICHBI deMeHThl Llenn u 3agauu, [IpenMeTHBIX pe3ysnbTaToB H
Copneprxanusi yaeOHOTO MaTepuaa, KOTOpble IPECTaBICHBI JUTsl U3YYEHUs Ha yriyOJIEHHOM YpOBHE

[Ipu peanuzanuu 1aHHON MporpaMMbl OyieT 3a7eiicTBOBaHO 00opyioBaHue 1eHTpa «Touka pocTay.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITIPEIMETA «®PU3UKA»

dusnka Kak Hayka O HambOojee OOMMX 3aKOHAX MPHUPOJbI, BHICTYIas B KauyeCTBE YYEOHOTO MpeaMeTa
B IIIKOJIE, BHOCHUT CYIICCTBEHHBIN BKJIaJ B CHUCTeMYy 3HaHUN 00 okxpyxkatomem wmwupe. [IIkompHBIN Kypc
GUBUKH — CHCTEMOOOPAa3YIONIUI ISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, MOCKOIbKY (U3NUYECKUE
3aKOHBI JIEKAT B OCHOBE TPOIECCOB U SIBJICHUH, M3y4aeMbIX XUMHUEU, Omoyiorueit, ¢pusmdeckoil reorpadueit
u acTpoHomueil. Mcrnonp3oBaHUE U aKTUBHOE MPHUMEHEHHE (PU3WYECKUX 3HAHUN ONpEeAeNuiIo XapakTep
u OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B cepe SHEPreTUKH, TPAaHCIOpPTa, OCBOEHHUS KOCMOCA,



NIOJIy4EeHHUs1 HOBBIX MaTEepHaiOB C 3a/laHHBIMU CBOMcTBaMu U Ap. M3yueHune pu3Mku BHOCUT OCHOBHOHM BKJIAJ
B (OPMHPOBAHUE €CTECTBEHHO-HAYYHON KapTHUHBI MHpa Ydalluxcs, B (OPMHPOBAHWE YMEHHMH HPUMEHSThH
HaY4HBIM METOJ| MO3HAHMS [TPY BHINOJIHEHUH UMH YYE€OHBIX UCCIICAOBAHUM.

B ocHOBy kypca ¢u3uku cpeaHell ILIKOJbI MOJIOKEH pPsi HJEH, KOTOpble MOXKHO paccMaTpuBaTh Kak
NPUHIHIIBI €70 TOCTPOCHUSI.

Hoea yenocmnocmu. B COOTBETCTBUU C HEU KypC SBIICTCS JIOTMYECKU 3aBEPIIEHHBIM, OH COIEPKUT
MaTepHal U3 BCeX pa3ziesoB (PU3MKH, BKIOYAET KaK BOIIPOCH! KIACCUUECKOH, TaK U COBPEMEHHON (PU3MKH.

Hoesa zenepanuzayuu. B COOTBETCTBHM C HEil mMarepuan Kypca (GU3MKH 0OBEAMHEH BOKPYTr (PU3UUECKUX
Teopuil. Beaymum B Kypce sBiseTcss (pOpMHpOBaHUE MPEACTaBIEHUN O CTPYKTYPHBIX YPOBHSX MaTepuH,
BEIIIECTBE U MOJIE.

Hoea zymanumapuzayuu. EE peanusanus NpeArnosaraeT MUCIOJb30BaHUE T'yMaHUTAPHOIO IOTEHLIMANA
¢u3nueckoil  HayKH, OCMBICIIEHHWE CBS3M pPa3BUTHA (U3MKKA  C pa3BUTHEM OOIIECTBA, a TaKXKe
C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMH U KOJIOTMYECKUMHU ITPOOIEMaMHU.

Hoesn npuxnaonou nanpaenennocmu. Kypc duzuku yriyOnE€HHOTO YpPOBHS IMPEAIOJIaracT 3HAKOMCTBO

C IUMPOKUM KPYTrOM TEXHUYECKUX U TEXHOJOIMUYECKUX IPUII0KEHUH U3Yy4EeHHBIX Teopuil U 3akoHOB. [Ipu 3ToM
paccMaTpUBAIOTCS HA YPOBHE OOIIMX MPECTABICHUA U COBPEMEHHBIE TEXHUYECKHE YCTPOICTBA U TEXHOJIOTHUH.

Hoesa »3konocuzayuu peanusyercs IOCPEICTBOM BBEIEHHMS JJIEMEHTOB COJEp)KaHMs, IOCBAIIEHHBIX
HKOJIOTHYECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOPBIC CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJIOTHM, a TAKXKe
o0CyXJieHns1 po0JIeM pallMOHAIBHOTO IPUPOIOIIONB30BAHUS U SKOJIOTHUECKON 0€3011acHOCTH.

OcBoeHne cofepKaHus MPOTPAMMBI JIOJDKHO OBITH MOCTPOCHO Ha MPHUHIUIAX CHCTEMHO-IEATEIbHOCTHOTO
noaxonaa. [lng ¢usuku peanuzanys 3THX NPUHLMIOB 0a3UpyeTcss Ha MCIOJIb30BAHUM CAMOCTOSATEIBHOTO
IKCIIEPUMEHTA KaK IMOCTOSHHO JeHCTBYIOIEro (akropa yueOHoro npouecca. /s yenyonénnozo yposHs — 2mo
cucmema CamoCmosmMeNnbHO20 YYEHUYECKO20 IKCNepUMenma, 6Kuaoue2o @poumanbHble yieHuuecKue
OnvIMbl NpU U3YYeHUU HOB020 Mamepuana, rabopamopuvie pabomuvl u pabomul npaxkmuxyma. Ilpu smom
B03MOJICHbL 08a CNOCOOA peanuzayuu uU3ULecKo2o npaKxmukyma. B nepeom ciyyae npaxmukym npoeooumcsi
au60o 6 konye 10 u 11 knaccos, 1ubo nocie nepsoco u Mopoco NOaY200ull 8 KANCOOM U3 IMUX Kiaccos. Bmopot
Cnocob — >mo unmezpayus padbom NpaKmukyma 6 cucmemy aabopamopHulx pabom, KOmopwvle npo8oOSmCsl
6 npoyecce uszyueHuss pazoeira (memwvl). Ilpu smom noo pabomamu NPAKMUKYMA  NOHUMAEMCS
camocmosamenbHoe UCCLe008anUe, KOMopoe NPo8OOUMCs O PYKOBOOCMEY C8EPHYMO020, 0000uénHo20 8uda be3
NOUA2080U UHCMPYKYUU.

B nporpamMe cuctema y4yeHMUYECKOTO 3KCIEPUMEHTA, Ja00paTOpHbIX pabOT M MpPaKTUKyMma IpeacTaBieHa
€IMHBIM TIepedyHeM. BBIOOp TeMaTWKy JJIs STUX BUAOB YYEHHYECKHUX MPAKTHYECKHX PabOT OCYIIECTBIISIETCS
YYaCTHHKaMU 00pa3oBaTEeIbHOIO Mpollecca HCXOAs M3 OCOOCHHOCTEH MOYpPOYHOIO IUIAHWPOBAHUS
U ocHameHus kabuHera ¢usuku. [lpu sToM oOecneunBaercs OBIaJeHHE OOYYAIOIIMMUCS YMEHUSIMU
IOPOBOJUTH TMpPSMBIE U KOCBEHHBbIE W3MEPEHUs, WCCIEIOBAaHUS 3aBUCUMOCTEH (PU3MUYECKUX BEIMYUH
¥ TIOCTAHOBKY OTIBITOB TI0 IPOBEPKE MPEUIOKEHHBIX THITOTES.

Bosblioe BHMMaHue yjemsieTcs PELIeHHI0 PAcYETHBIX M KayeCTBEHHBIX 3ajad. IIpm 3Tom i pacd€THBIX
3aad TPUOPUTETOM SIBIISIFOTCA 33Ja4ll C SIBHO 3aJaHHOW U HesA6HO 3a0anHOu (PU3MUECKOW MOJIEIBIO,
NO3BOJISIOIINE MPUMEHATh H3YyYEHHbIE 3aKOHBl M 3aKOHOMEPHOCTHM KaK W3 OJHOIrOo pasjena Kypca, Tak
U MHTETPUPYs PUMEHEHNE 3HAHWHA M3 pa3HBIX pasfenoB. /s KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBIISIOTCS
3aJaHusl Ha OObBsSCHEHHE / MpeJcKa3zaHHe MPOTEeKaHUs (PU3NYECKHX SBICHUHA M TPOLIECCOB B OKPYXKAIOLICH
KHU3HH, TpeOYIOIIHe BEIOOpa PHU3MUECKOM MOJIEIH JJIsl CHTYalluy TPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusmMu PI'OC COO k maTepuanbHO-TEXHUYECKOMY OOECIEUEHUI0 y4eOHOro
nporiecca Kypc (GU3HKH yriIryONE€HHOTO M 0a30BOTO YPOBHS B CPEIHEH IIKOJIE JOJDKEH M3ydaThCs B YCJAOBHAX
npeAMeTHOro kadunera. B xabunere (Gpu3MKU TOMKHO OBITH HEOOXOAUMOE JTAOOPATOPHOE 000PYIOBAHHE IS
BBITTOJIHEHHS] YKa3aHHBIX B MPOTpaMMe YYSHHYECKHX OIBITOB, JTAOOPAaTOPHBIX PabOT M paboOT MpaKTHKyMa,
a TaKk)Ke JIEMOHCTPAI[MOHHOE 000pYAOBaHHE.

JleMOHCTpanlmoOHHOE  00opynoBaHHe (HOPMUPYETCS B COOTBETCTBHM C TIPUHIIMIIOM MHWHUMAIBHOU
JIOCTAaTOYHOCTU M OOECIeYMBAET MOCTAHOBKY MEPEUYMCICHHBIX B MPOrpaMMe KIFOYEBBIX JEMOHCTpAIM JUIs
UCCIICIOBAaHHUS HM3y4aeMbIX SIBICHHA ¥ TIPOIIECCOB, AMIHPUYECKHX W (YHIAMEHTAIBHBIX 3aKOHOB, WX
TEXHUYECKUX MPUMEHEHHH.

JlaGopaTopHoe o0opyaoBaHUE JIsl YUEHUYECKUX MPAKTUYECKUX paboT PopMUPYyeTCS B BHJIE TEMATHUECKHUX
KOMIUIEKTOB U OOeCTeYrBaeTcsi B pacuére OJHOro KOMIUIEKTa Ha JAByX oOydarommxcs. Temartudeckue



KOMIUIEKTBI JIA0OpPaTOpPHOTO OOOPYJOBAaHUSI JIOJKHBI OBITH TIOCTPOCHBI Ha KOMILJICKCHOM HCIIOJIb30BaHUM
aHAJIOTOBBIX U LU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX M3MEPUTENIBHBIX CHCTEM B BUAE LU(POBBIX
nabopaTtopuid.

HEJIN U3YYEHUA YYEBHOTI'O ITIPE/IMETA «®U3UKA»

OCHOBHBIMU LIEJISIMU U3y4YeHUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBISIOTCS:

(dbopMHpOBaHKE UHTEPECA M CTPEMIICHUS O0YJAIOIIUXCSl K HAYYHOMY M3YYCHHUIO IPUPOJIBI, Pa3BUTHE UX
WHTEIJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEJCTABICHUH O HAyYHOM METO/AE TMO3HAHUS U (POPMHUPOBAHUE HCCIEAOBATEIHCKOTO
OTHOIICHHSI K OKPY>KAIOLIHM SIBIICHHSIM;

(dbopMHpOBaHHE HAayYHOTO MHPOBO33PEHHS KaK pe3ysibTaTa HM3y4eHHsS OCHOB CTPOCHHUS MaTepuu

U pyHTaMEHTAIBHBIX 3aKOHOB (DU3HKH;

dbopmMHupoBaHNE YMEHHUH OOBSACHATH SIBJICHUS C UCIOJNBb30BaHUEM (U3NYECKUX 3HAHUN W HAYYHBIX
JI0Ka3aTeJIbCTB;

(dbopmMHupoBaHKE TPEICTABICHUNA O pOIU (PU3UKHU JJISI PA3BUTHUSA IPYTUX €CTECTBEHHBIX HAyK, TEXHHUKH
M TEXHOJIOTHIA;

passumue npeocmasieHull 0 603MONCHbIX chepax Oyoyueli npogheccUOHAIbHOU OesimenbHOCHU,
CBA3BAHHBIX C PUUKOL, NOO2OMOBKA K OAbHEUueM) 00VUEeHUIO 8 IMOM HANPAGIeHUU.

JIOCTIKEHHE ATHX IeJield 00eCcTIeYrMBaeTCsl pEIIeHnEM CIIEeIYIONMX 3a7ad B MPOLIECCe M3YYCHHUs Kypca
(Gu3MKK Ha YPOBHE CPEIHETO 00IIero 00pa30BaHUs:

npuOOpEeTeHNnEe CHUCTEMBl 3HAaHUK 00 o0muX (U3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX,
BKJIIOYAss MEXaHUKY, MOJICKYISIPHYI (U3UKY, JJICKTPOJUHAMUKY, KBAHTOBYIO (DU3HMKY W 3JICMEHTBI
acTpOU3HKH;

(dbopMHpOBaHHE YMEHUN NPUMEHSATh TEOPETHYECKUE 3HAHUS sl OOBSICHEHUS (DM3MYECKHX SBICHHUN
B IIPUPOJIC U JIJIS IPUHSTHUS TPAKTUYECKUX PEIICHHUN B TIOBCEIHEBHOM KHU3HH,

OCBOCHHE CIIOCOOOB PEIUICHUS pa3IMYHBIX 3a/a4 C SIBHO 3aJaHHON (M3WYECKON MOJEINbIo, 3ajad,
MOJIPa3yMEBAIOIINX CAMOCTOSITENIFHOE CO3/IaHue (PU3MYECKON MOIEIH, aeKBAaTHON yCJIOBUSAM 3a7a4H,
B TOM YHCIIE 33j]ay MHKEHEPHOTO XapaKTepa,

MOHWMaH#e (PU3NIECKUX OCHOB W NMPHUHIIMIIOB JIEHCTBUS TEXHUYECKUX YCTPOHUCTB M TEXHOJOTHUECKUX
MIPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO CPENY;

OBJIAJICHUE METOJIAMH CaMOCTOSITENIFHOTO TUTAHUPOBAHMS U MPOBEACHUS (U3NYECKUX DKCIIEPHUMEHTOB,
aHaJM3a ¥ HHTEPIpETauy HHPOPMAITUH, OTIPEICICHHUS JOCTOBEPHOCTH TOIYYEHHOTO PE3yIIbTaTa;
CO3JIaHHME YCIIOBUU JJISI Pa3BUTHSI YMEHUH MPOEKTHO-MUCCIIETOBATEIBCKOMW, TBOPUECKON JEATEIFHOCTH;
pazeumue unmepeca K cghepam npogheccCuoHaIbHOU OesimelbHOCMU, C8A3AHHOU C PUSUKOIL.

MECTO YYEBHOI'O IPEIMETA «®U3UKA» B YYHEBHOM IIVIAHE

B cootBerctBun ¢ @I'OC COO yray6néHHbIN ypoBEeHb H3ydeHUs yueOHoro npeaMera «PU3uKa» Ha ypOBHE
cpenHero oOuiero oopa3zoBaHus BEIOMpaeTcs 00y4YaroUMHUCS, INTAHUPYIOLUIMMH IPOA0KeHne 00pa3oBaHus 1O
CHEUUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQHIIS.

VY4eOHbIM TIaHOM IPETyCMOTPEHO n3yueHue gpusuku B o0bEmMe 340 4 3a ABa rofa oOydeHus: 5 4 B HEJIENI0
B 10 m 11 kiraccax, Ha 0a3oBoM ypoBHe B 00BEéMe 136 49 3aaBa roma oOydenwss mo 249 B Hegemo B 10
u 11 xnaccax. B rematnueckom mmanuposanuu 115 10 u 11 kiaccoB npeznonararoTcs pe3eps BpeMeHH, KOTOPBIN
YYUTEITh MOKET UCTIOIH30BATH 110 CBOEMY YCMOTPEHHUIO, U IOBTOPHTEIBHO-0000IIAFOIINE YPOKH.

IINTAHUPYEMBIE PE3YJIBTATBI
OCBOEHMSA YYEBHOI'O ITPEIMETA «®U3UKA»
HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA




OcBoenne yuebHoro mpenmera «®Pusnka» Ha YpOBHE CpelHEro odmero obpasoBaHus (YriayOsi€HHBIA |
0a30BBIIl  ypOBEHB) MOJDKHO OOECHEYMBATH JOCTHIKCHHE CIICAYIONIMX JIMYHOCTHBIX, METalpeIMETHBIX
U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIMHHOCTHBIE PE3YJIbTATBI

I'pascoanckoe éocnumanue:
L] C(bOpMHpOBaHHOCTB Ipa)KI[aHCKOﬁ IIO3UIINU o6yqa}01ueroc>1 KaK QaKTHUBHOI'O W OTBCTCTBCHHOI'O

YJIeHa POCCUICKOro 00I1ecTBa;

® [IPUHATHUE TPAAULHUOHHBIX OOLIEUEIOBEUECKUX IT'YMAHUCTHUECKUX U IEMOKPAaTUYECKUX LIEHHOCTEH];

® TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpEcax TPakIaHCKOTO OOIIECTBa, Y4acTBOBATH
B CAMOYIIPABJICHUH B IIKOJIE U JETCKO-IOHOIIECKUX OpraHU3aLMIX;

® yMEHHE B3aUMOJEHCTBOBATh C COLUAIBHBIMU MHCTUTYTAMU B COOTBETCTBUM C MX (DYHKIMAMHU
Y Ha3HA4YCHUEM;

® TOTOBHOCTb K 'YMAHUTAPHOMN U BOJIOHTEPCKOM EATEIBHOCTH.

Hampuomuuecxoe eocnumanue:
e c(hOpMUPOBAHHOCTb POCCUHCKOM I'paskJaHCKON NICHTUYHOCTH, HATPUOTHU3MA;
® [[EHHOCTHOE OTHOIIEHHE K TOCY/IapPCTBEHHBIM CHMBOJIaM; IOCTHKEHUAM Poccnn B pu3HKe U TeXHUKE.

/lyxoeno-npaec 8oc
° C(bOpMI/IpOBaHHOCTI) HPAaBCTBCHHOI'O CO3HAHUSA, 9TUUCCKOI'O IIOBCACHM,

® CIOCOOHOCTH OIICHUBATh CUTYAIIMIO ¥ IPUHUMATh OCO3HAHHBIC PEIICHMSI, OPUCHTUPYSICh HA MOPAITLHO-
HPABCTBCHHBIC HOPMBI U IICHHOCTH, B TOM YHCJIC B JICATSIBHOCTH YIEHOTO;
® OCO3HAHHE JJMYHOT'O BKJIAJIa B TIOCTPOCHUE YCTOWIHBOTO OYIYIIETO.
Dcememuueckoe éocnumanue:
® SCTETHUYECKOE OTHOIICHUE K MUPY, BKIIIOUAs 3CTETHKY HAyYHOTO TBOPYECTBA, IPUCYILETO (hHU3HUECKON
HayKe.
Tpyoosoe socnumanue:
® HHTEpEC K pa3NU4HbIM chepaM MpoPecCHOHATBHON NeSTENIHHOCTH, B TOM YHCIE CBSI3aHHBIM C (DU3HKOM
U TEXHHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oyaymiel mnpodeccu U pealn30BHIBATh
COOCTBEHHBIE )KU3HEHHBIE [IAHEI;
® TOTOBHOCTHh M CIOCOOHOCTHh K 00pa30oBaHHUIO U CaMOOOpa30BaHUIO B 00MacTu (GU3MKK HA TMPOTSHKEHUU
BCEl )KHU3HU.

3K0ﬂ02u'lecl(0€ eocnumanue:;

e cQOpMHUPOBAHHOCTH HKOJIOTMUYECKON KYIbTYphl, OCO3HAHHE TI00ATBHOTO XapaKTepa HKOJIOTHMUYECKUX
npooseM;

e [UIaHUPOBAHUE U OCYIIECTBICHUE JCWCTBUII B OKpYXKalollel cpele Ha OCHOBE 3HAHMA Ieieil
YCTOWYMBOTO Pa3BUTHUS YCIIOBEUCCTBA;

® pacHIMpEHUE OMbITA IEATEIHHOCTH KOJOTHUYECKON HAMPaBIEHHOCTH HAa OCHOBE HMEIOIINXCS 3HAHHM 110
¢busuke.

l[emmcmu HAY4YHO020 RO3HAHUA:

e CcPOpMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO  Pa3BHUTHS
¢bu3nuecKoil HayKu;

® OCO3HAaHWEC IICHHOCTH HAyYHOW JEATCIIbHOCTH, TOTOBHOCTH B TIpOIleCCe W3YYCHUS (PHU3UKH
OCYIIECTBIIATH MPOSKTHYIO M HCCIIEIOBATEIIbCKYIO IS TSIIbHOCTh HHIMBUYATIBHO U B TPYIIIIE.

B mpomecce qocTukeHHs TNYHOCTHBIX PE3yabTAaTOB OCBOCHHS MPOTPAMMBI CPEIHEro o0IIero oopa3oBaHms
mo ¢u3nKe Yy OOy4aromMXCsS COBEPIICHCTBYETCS  IMOYUOHANbHBINL — UHMELIeKm, TPEAIOIararoi
c(hOPMHPOBAHHOCTH:

CamMoCO3HaHUsl, BKJIIOYAIOMIETO CIIOCOOHOCTh MOHMMATH CBOE 3MOI[MOHAILHOE COCTOSHHE, BHUACTH
HaIpaBIICHUs] Pa3BUTHS COOCTBEHHOW AMOLIMOHAIILHOM cephl, OBITH yBEpEHHBIM B ce0e;
camopezyniupoeanus, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJICHNUE, CIOCOOHOCTh aTanTHPOBATHCS K DMOIMOHAIBHBIM H3MEHEHHSM U MPOSBIATH THOKOCTb,
OBITH OTKPHITBIM HOBOMY;



GHYmMpeHHel Momueayuy, BKIIOYAIONIEH CTPEMIICHHE K JOCTHKCHHUIO IETM M YCIEeXy, ONTUMH3M,
WHUIIMATUBHOCTh, YMEHUE JIEHCTBOBATh, HCXOMS U3 CBOMX BO3MOXKHOCTEH;

amMnamuu, BKIFOYAIOMEH criocOOHOCTh HOHMMATh YMOIIMOHATIBHOE COCTOSIHUE IPYTUX, YIUTHIBATH €T0
IIPU OCYILECTBICHUH OOLICHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COYUANbHBIX HABLIKOG, BKIIIOYAIOIIUX CIIOCOOHOCTh BBICTPAUBAaTh OTHOIIEHHS C APYTMMH JIOABMH,
3a00TUTHCS, IPOSBIATH UHTEPEC U pa3pemiaTb KOHPIUKTHI.

METANIPEMETHBIE PE3YJIbTATBI

yHHBepcaJ’[beIe No3HABaTeJIbHbIE TeHCTBHS

Ba3oBble Jjornyeckue aeicTBHA:

CaMOCTOSITENILHO (DOPMYIUPOBATh U aKTYaJTU3UPOBATh IPOOIIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;
OMPENEIATH 1EJH JeATEIbHOCTH, 3a/1aBaTh MAPAMETPhI U KPUTEPUU UX JOCTUKCHHUS;

BBISIBJIATh 3aKOHOMEPHOCTH U IPOTUBOPEYUHSI B PACCMATPUBAEMBbIX SBJICHUSX;

pa3pabarbiBaTh IUIAaH pelIeHUs MpoOieMbl ¢ y4ETOM aHalM3a HMEIONIMXCS — MaTepUalbHBIX
1 HEMaTepHUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B I€ATEIHHOCTh, OLIEHUBATH COOTBETCTBHE PE3YJILTATOB LIEJSM, OIICHHUBATh PUCKU
MOCIIEACTBHI J1eATEIbHOCTH;

KOOPJIUHHUPOBAThH U BHINIOJIHATH paObOTy B YCIOBUSX PEAIbHOTO, BUPTYaIbHOTO U KOMOMHHPOBAHHOTO
B3aUMO/ICHCTBHS,

pa3BUBATh KPEATHBHOE MBILJICHUE MTPU PEIICHUH JKU3HEHHBIX TTPOOJIEM.

Ba3oBble nccienoBare/ILCKue AeiCTBUA:

BJIaJICTh HAYYHOU TEPMHUHOJIOTHEH, KITFOUEBBIMU MOHATUAMU U METOAaMU (PU3MUECKON HAyKH;

BJIJICTh HABBIKAMH Y4YeOHO-MCCIIEIOBATEIbCKOW W TPOEKTHOH NEATENPHOCTH B OOJNACTH (DH3HKH,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIIBHOMY IOMCKY METOOB PEUICHHUs 3a7ad (PU3NUIECKOro
COJIep KaHus, IPUMEHEHUIO Pa3IMYHbIX METOJIOB [TO3HAHUS;

BJIQJICTh BUJAMH JICATEILHOCTH IO MOJYYCHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETAINH, TPEOOPa30BAHHIO
Y NMIPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX CHUTYyallUsX, B TOM YHCJIE MPH CO3JMAHUH YYEOHBIX TPOEKTOB
B 001acTH (PU3MKHY;

BBISIBIIAT  TIPUYMHHO-CIICJICTBEHHBIE CBS3M W aKTYaJIM3WPOBATh 3a/ady, BBUIBHTATh THIOTE3Y €€
pelleHus, HaXOAWTh apryMEeHThl AJIs J0Ka3aTeslbCTBA CBOUX YTBEPXKJIEHUH, 3a/1aBaTh MapameTphbl
U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh IOJIYYEHHBIE B XOJ€ pEUICHHs 3a/Jaud pe3ysbTaTbl, KPUTUYECKH OLIEHUBAaTh MX
JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3a/1aul B 00pa30BaTEIbHOM AEATEIBHOCTH, B TOM YHUCIIE MPH
U3Y4YEHUU (DU3HKHY;

JlaBaTh OILIEHKY HOBBIM CUTYAIHsIM, OLIECHUBATh IPHOOPETEHHBIH OIBIT;

YMETh IMIEPEHOCUTD 3HAHHS 10 (PU3UKE B MPAKTHIECKYIO 001aCTh )KU3HEIESTEITbHOCTH;

YMETh HHTETPUPOBATH 3HAHHS M3 Pa3HBIX MPEAMETHBIX 00IacTeH;

BBIIBUTaTh HOBBIE WJEW, IpeJylaraTb OPUTHHAIbHBIE TOAXOJbl U PEIIEHUs; CTaBUTh MPOOIEMbI

W 33/1a4M, JOMYCKAIONINE aTbTePHATUBHBIC PEIICHUSI.

Padora ¢ nndopmanmeii:

BIIa/IETh HaBBIKAMU MOJIy4eHUs UHpopManmuu pU3NIecKoro coiepKaHus U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEJTEHO OCYIIECTBIISATh IOWCK, aHAJINW3, CHCTEMATHU3alHI0 W WHTEPIPETANNI0 HHPOPMAIUU
Pa3IMYHbIX BUJOB U (POPM MpeICTaBICHHUS;

OIICHHBATH JJOCTOBEPHOCTH HH(POPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(bOpMaI_[I/IOHHBIX H KOMMYHHUKAIIMOHHBIX TEXHOJIOTHHA B pPEIICHUN
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OpraHMU3allMOHHBIX 3aJad C COOJoJeHHueM TpeOoBaHMIA
OPrOHOMHUKH, TEXHUKH O€30MacHOCTH, TUTHEHBI, PECypCOCOEPEKEHUs, MPABOBBIX U ITUYECKUX HOPM,
HOPM HHGOPMAIIMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (DU3MUYECKOTO COJACPKAHHUS B pa3Nu4HbIX (opmarax ¢ y4€ToM Ha3HAUYCHUS
nH(OpMAaIIUY U TIeNIEBOI ayAUTOPUH, BEIOUpas ONTUMANBbHYIO ()OpPMY MPECTABICHUS U BU3YAIU3AIIHH.



YHuBepcajibHble KOMMYHHKATHUBHbIE /1e/iCTBUSA

Oo01menue:.

OCYILIECTBIATH OOIICHNE HAa YPOKaxX (DU3UKH M BO BHEYPOUHOH JIESATEIBHOCTH;
pacro3HaBaTh MPEANOCHUIKH KOH(IMKTHBIX CUTYAIMH U CMATYaTh KOH(DIIMKTEI,
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOKO TOYKY 3PEHHUS C UCIIOJIE30BAHUEM SI3BIKOBBIX CPEJICTB.

CoBmMecTHas1 HCHATECJIBbHOCTDb:

MMOHUMATH ¥ UCTIOJB30BaTh MPEUMYIIIECTBA KOMAH/IHON U HHIUBUyaTbHOU pabOTHI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JEHCTBUN € y4ETOM OOIIMX MHTEPECOB U BO3MOKHOCTEH
Ka)KJI0T0 WieHa KOJIJICKTUBA;

MPUHUMATh IIEJIM COBMECTHOM JEsTeNbHOCTH, OPraHW30BbIBATh U KOOPAMHUPOBATH ACUCTBUS MO €&
JOCTUKEHHUIO: COCTABJIATh IUIaH JIEUCTBUM, paclpeieisiTh poJid C y4E€TOM MHEHHH Y4acTHUKOB,
00CyX1aTh pe3yIbTaThl COBMECTHOU PabOTHI;

OLICHUBATH KauecTBO CBOETO BKJIaJa U KaXJI0TO y4acCTHUKA
KOMaH/Ibl B OOIIHI pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPUSIM;

MpeJiaraTh HOBBIE MPOEKTHI, OLICHUBATh UJIEU C MO3ULIUA HOBU3HBI, OPUTHHATIBHOCTH, MPAKTUUECKON
3HAYUMOCTH;

OCYIIECTBJISITh TMO3UTHUBHOE CTPATETMUYECKOE TOBEICHHE B PA3IMYHBIX CHUTYAllUAX, MPOSIBISITH
TBOPYECTBO U BOOOPAKEHUE, OBITH MHUIIMATHBHBIM.

YHuBepcajibHble peryisiTUBHbIE J1elicTBUS

Camoopranu3aums:

CaMOCTOSITENTFHO OCYIIECTBIISTH TO3HABATEIBFHYIO JIEATENLHOCT B 00JACTH (PU3MKH M aCTPOHOMHUH,
BBISIBJIATH MPOOJIEMBI, CTABUTh U (POPMYJIMPOBATh COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IIAH PEUICHMS] PACYETHBIX M KAYECTBEHHBIX 3a]ad, IJIaH BBIIOJIHECHMS
NPAaKTUYECKOH  paboThl  C y4€TOM  HMMEIOLIMXCS  PECypcoB,  COOCTBEHHBIX  BO3MOKHOCTEH
U IIPEIIOYTEHUM;

JlaBaTh OLICHKY HOBBIM CUTYalLVsIM;

paclIMpsATh paMKH Y4eOHOT0 IIpeAMeTa Ha OCHOBE JIMYHBIX MPeIOYTeHHH;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEILLCHUE;
OLIEHUBATh MPUOOPETEHHBIN OIBIT;

CIOcOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO HIMPOKON 3PYAULUHU B 00JacT (PU3MKH, MTOCTOSTHHO
MOBBIIIATH CBOM 00pa30oBaTeIbHBIN U KyJIbTYpHBIN YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATH COOTBETCTBHE
PEe3yIbTaTOB LIEIISIM;

BJaJIeTh HAaBBIKAMHM IIO3HABATENBbHOM peduieKcMM Kak OCO3HAHHMsS COBEpIIAEMBIX JeMcTBUI
U MBICITUTEIBHBIX MPOILIECCOB, UX PE3yJIbTATOB U OCHOBAHMIA; MCIOJIB30BaTh NPUEMBI peduieKcun JUis
OLIEHKH CUTYyalluH, BEIOOpa BEPHOIO PEILICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PEIICHMS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI M ApIYMEHTHI IPYTUX [IPH AHAJIN3€E PE3YJIBTATOB IS TEIBHOCTH.

IIpunsiTue ceds1 U APyrux:

MIPUHUMATD ce0sl, TOHUMAasi CBOM HEJTOCTATKH U JIOCTOMHCTBA;
IIPUHUMATh MOTHUBBI M APTYMEHTBI JPYTUX IIPU aHAIU3€E PE3YyIbTaTOB JEATEIBHOCTH;
MpU3HABaTh CBOE MPaBO U MPABO JIPYIHX Ha OMIMOKH.

IHPEAMETHBIE PE3YJIBTATBI

10 kaace

B npouecce nzyuenus kypca pusuku yriayoaéHHoro u 6azoBoro ypoBHs B 10 kitacce yueHUK Hay4uTCs:

[ToHuMars (1eMOHCTPUPOBATE) POIH PU3UKHA B SIKOHOMHUUYECKOM, TEXHOJIOTHUECKOH, SKOJIOTHIECKOH,

COIIMAIBHOW U ATUYECKOHN cepax AEsTEIIbHOCTH YelIOBEKa; POJIbh U MECTO (PM3UKU B COBPEMEHHOM



H&y‘-lHOfI KapTUHC MWUpPA; 3HAYEHUEe onucameﬂbHoﬁ, cucmemamuaupyiou;eﬁ, 00BACHUMENbHOT

U npoeHocmu4eckou OyHKyull husuyeckol meopuy — MexanuKu, MOJIeKVIAPHOU Qu3UKU U mepmMoou-
HaMUKU, poib (husuieckoli meopuu 8 popmuposanuu npedcmasierull 0 huuieckol Kapmune Mupa,

pa3nuyarth (YUUTHIBATE) YCIOBHS MPUMEHUMOCTH MOJeNel (PU3UYECKUX Tell M MPOLECCOB (SBICHUN):
MHepIUalbHas cucTeMa 0TcuéTa, abCOMOTHO TBEPIOE TEJIO, MAaTepUANIbHAS TOUYKA, PABHOYCKOPEHHOE
JBIDKEHUE, CBOOOJIHOE TMajeHue, aOCOMI0THO ympyras aedopmarnus, abCOIIOTHO ymnpyroe u abco-
JIOTHO HEYNPYroe CTOJIKHOBEHHWS, MOJENIH Ta3a, KHUJIKOCTH M TBEPAOTro (KPHCTALUTMYECKOr0) Tena,
WJICAJIbHBIN a3, TOYCUHbIN 3apsid, OJHOPOJAHOE JIEKTPUUECKOE TOJIE;

pa3nuyarh yciuoBus (TpaHUIIbl, 00JaCTH ) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh BCEOOIIHNI Xa-
paxTep GyHIaMEHTAIBHBIX 3aKOHOB U OTPAHUYEHHOCTh UCTIOIb30BAHMUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBICHITh MEXaHUUYECKHE MPOLIECCHI U SIBICHUS, UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS U
3aKOHBl MEXaHHKH (OTHOCHUTEIBHOCTh MEXAHWYECKOTO IBMXKEHUS, (HOpMyJbl KHUHEMAaTUKU pPaBHO-
YCKOPEHHOTO IBWXKECHHUS, npeobpazosanus I anunes 01a ckopocmu u hepemeujerus, 3akousl HproToHa,
npuHyun omuocumenvHocmu I anunes, 3aKOH BCEMUPHOTO TSATOTEHUS, 3aKOHBI COXPaHEHUS UMITYJIbca
U MEXaHUYECKON SHEPTUH, C813b pabomvl CUbl C USMEHEeHUeM MeXAHUYeCKOU dHepeUul, YClosus pas-
Hogecusi meépooeo mena);, TIPU STOM HCIOIH30BATH MATEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKA3bl-
8amb YCN08USL NPUMEHUMOCTNU PU3UYECKUX 3aKOHO8. npeobpazosanutl I anunes, 6mopozo u mpemvbe2o
3axono8 Hvlomona, 3ak0H06 coxpaHenus uMnyibca U MexaHuyecKol SHepeul, 3aKOHA 6CEMUPHO20
MAOMEHUSL

aHAJM3UPOBATh M OOBIACHATH TEIIOBHIE MPOLIECCHI U SABIICHHS, UCIOIB3YsS OCHOBHBIE mosioskeHus: MKT
Y 3aKOHBI MOJIEKYJISIPHON (DU3UKH U TEPMOJIMHAMUKH (CBSI3b JABIIEHUS HICATHHOIO ra3a co cpeaHeit
KMHETHYECKOW DHEPTUeil TeIIOBOTO IBMKCHUS M KOHIIEHTPAIIMEH €ro MOJIEKYJ, CBS3b TeM- IepaTy-
PBI BELIeCTBA CO CPENHEN KMHETUIECKOM YHEPrHel TETUIOBOTO IBIKEHHS €T0 YaCTHII, CBA3b JaBjie- HUS
UJeaIbHOTO raza ¢ KOHIIGHTpAIMe MOJIEKYN U €ro TemrepaTypoi, ypaBHeHue MenaeneeBa— Kiia-
nelipoHa, NepBbIi 3aKOH TEPMOJIMHAMUKHU, 3aKOH COXPAaHEHUS SHEPTUU B TEIJIOBBIX MPOIECCax); MpH
3TOM HCIIOJIB30BaTh MaTEMaTHYeCKOE BBIPAKEHUE 3aKOHOB, VKA3bIBAMb YCI08US NPUMEHUMOCTU
ypaeuenus Menoeneesa—Knanetipona;

aHAJIM3UPOBATh U OOBSACHATH (OIMUCHIBATH) DIEKTPUUYECKHE SBICHUS, UCIIOJb3ysS OCHOBHBIE IMOJIOXKE-
HUS 1 3aKOHBI AJIEKTPOAMHAMHUKY (3aKOH COXPAaHEHUS AIEKTPHUECKOTO 3apsia, 3akoH Kymnona, nomen-
YUATILHOCMb 2NIEKIMPOCIAMUYECKO20 NOJS, NPUHYUN CYNEPROZUYUU INEKMPUUECKUX nOoAel, NPpU dMOM
VKA3b18as YCl08Uss npumerumocmu 3akona Kynona; a Takxe IpakTHUECKU Ba)KHBIE COOTHOIIEHUS: 3a-
KoHBbI OMa JJIsl y4acTKa LeNH U JUIs 3aMKHYTOH 3JIeKTpUUecKoi 1enu, 3akoH Jxoyns—IJlenua, npa-
suna Kupxzoga, 3axonst @apaoes 0ns s1eKkmpoau3a);

onucvleams usuyecKue npoyeccovl U s6JeHUsl, UCNONb3YSA GeIUUUHbL nepeMeujerie, CKOpOCmb, YCKO-
peHue, UMNYIbe meaa u cCucmemsl mei, Cuid, MOMEeHm CUlbl, OagleHue, NOMeHYUATbHAs IHePIUsl, KU-
Hemuueckas 3Hepaus, Mexanuieckas sHepeus, paboma Cuibl, YeHmpocmpemMumenbHoe YCKOpeHue,
cuna maxcecmu, Cuna ynpyeocmu, Cuia mpenus, MOWHOCMb, IHepeUusl g3aumooeticmeus meia ¢ 3em-
NEU 8OIU3U €€ NOBEPXHOCMU, IHEP2Us YNPY2oll OehopMayul NPYHCUHBL, KOIUYeCm80 Mmeniomsl, abco-
JIOMHAsL memnepamypa mend, paboma 6 mepmMoOUHAMUKE, GHYMPEHHAS IHEP2Usl UOedaTbHO20 0OHO-
amomHo2o 2asda, paboma UdedaIbHo2o 2a3d, OMHOCUMENbHAS 6laNiCHOCMb 6030yxa, KII/] udeanvrnozo
Menineo20 08ucamers; 21eKmpuyecKoe noje, HanpANCEHHOCMb INeKMPUUECKO20 NOJISL, HANPANCEH-
HOCMb NOJISL MOYeUHO020 3apA0ad Ul 3apsNHCEHHO20 Wapa 6 6aKyyme U 6 OUdieKmpuke, NOMeHyua.
NEKMPOCMAMUYLECKO20 NOJA, PA3HOCIb NOMEHYUAN08, JIeKMPOOBUNCYUAs CUNA, CULA MOKA, HANPsL-
JHcenue, MOWHOCMb MOKA, JJIeKMpUudeckas EMKOCMb NI0CKO20 KOHOEHCamopd, CONpOmueieHue
yuacmka yenu ¢ nocie008ameibHulM U NApailelbHblM COeOUHEHUEM Pe3UCMOpPO8, IHePIUsl IeKmpU-
4ecKo20 noJis KOHOeHCamopa,

OOBSICHATH 0COOEHHOCTH MPOTEKAHUS PU3UICCKUX SIBIICHUI: MEXaHUIECKOE JIBIKEHHE, TETIJIOBOE JIBU-
’KEHHE YaCTHIl BEIIECTBA, TEIUIOBOE PaBHOBECHE, OPOYHOBCKOE JIBIbKEHUE, MU dy3us, ncrapeHue, Kume-
HUE W KOHJICHCAIIHS, TUTABJICHUE ¥ KPUCTAILTU3AIHS, HAIIPABICHHOCTh TEIUIONEPeIauH, JEKTPU3aIUs
TeIl, 9KGUNOMEHYUATLHOCTb NOBEPXHOCIU 3APANCEHHO20 NPOBOOHUKA,

MIPOBOAMTH MCCIIEAOBAHNE 3aBUCUMOCTH OJHOW (PU3NYECKON BEJIMUYMHBI OT APYroi ¢ UCHOJIB30BaHUEM
NPSIMBIX U3MEPEHUI: TIPH ITOM KOHCTPYUPOBATh YCTAHOBKY, (PMKCUPOBATH PE3YNIbTAThl MOJy4YECHHON
3aBHCUMOCTH (DPM3NYECKUX BEIHUYHMH 8 8UOe epaAPuKos ¢ yuémom abcontomubix nocpeuHocmen usme-
peHu, JenaTh BBIBO/IBI 1o pe3ynabpTaraMm UCCIIeIOBaHUS;
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MPOBOANTH KOCBEHHbIE M3MepeHusl GU3NUYECKUX BEIUYMH; MPU 3TOM BBIOMpPATh ONTUMAJIbHBIA Me-
TOJ U3MEPEHHUS, OLIEHUBATh a0COJIOTHBIE U OTHOCUTEIbHBIE MOTPEITHOCTH MPSMBIX U KOCBEHHBIX
nU3Mepe-HUl;

npoBOOUMb ONbIMbL NO NPOGEPKE NPEONONHCEHHOU SUNOmME3bl: NAAHUPOBAMb IKCNEPUMEHM, coou-
pamv IKCNePUMEHMANbHYIO YCMAHOBKY, AHANUUPO8AMb NOJIYYEHHble pe3yIbmamsl U 0elams 6bl-
800 0 cma-myce npeonioNCeHHOU 2UNomesnl,

coOuo1aTh paBuiIa 6€30MacHOro Tpy/a MPH MPOBEACHUH HCCISIOBAaHUN B paMKax y4yeOHOTro Kc-
Tie- pUMEHTA, NPaKmuKyma u ydeOHO-HCCIIeI0BATEIbCKOM U MPOEKTHON AEATEeIbHOCTU C UCIOJIb-
30Ba-HUEM M3MEPUTEIIBHBIX YCTPOICTB U 1a0OPaTOPHOro 000pyIOBAHUS;

pemaTh pacy€THbIE 3a7auul ¢ SIBHO 33JaHHOM U HesA8HO 3a0aHHOU (HU3NYECKON MOJENbIO: Ha OCHO-
Ba- HUM aHaJM3a yCJIOBHUS 00OCHOBBIBATH BHIOOP (pr3mueckol MoJenu, oTBevaromeil TpeboBaHm-
SIM 3a- J1a4M, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U NOCMYAAMbl UIUYECKUX Meopull
IIPU HMC- MOJIb30BAHUU MATEeMAaTUYECKUX METOJOB PEIleHUs 3aJay, MPOBOAUTH pacu€Thl HA OCHO-
BaHUU UMEIO- IIIUXCS TAaHHBIX, aHATTU3UPOBATH PE3YJbTAThI U KOPPEKTHUPOBATH METOIbI PEIICHUS C
y4€TOM MOJTY4YeH-HbIX PE3yJIbTaTOB;

pemaTh KaueCTBEHHBIC 3a[auu, mpedyowue npumMeHeHuss 3HAHUN U3 PA3HbIX pa30enos WKOIbHO2O0
Kypca Quauku, a makodce UHmezpayuu 3HAHUuil u3 Opyeux npeomemos ecmecmeeHHO-HAYYHO20
YUuKIQ: BEICTPAUBATh JIOTUYECKYIO IIETIOYKY PACCYKACHUN C OMOPOIl HAa M3YYECHHBIE 3aKOHBI, 3aKO0-
HOMEpPHOCTUH (pU3HUECKUE SIBICHUS;

UCnoIbL306amsb meopemudeckue 3Hanus 075l 00BACHEHUS OCHOBHBIX NPUHYUNOS paOOmMbl UMepu-
meib-HbIX NPUOOPO8, MEXHUYECKUX YCIMPOUCME U MEXHOI02UYECKUX NPOYECCos;

WCIIOJIB30BATh TEOPETUYECKHE 3HAHUS MO (PU3MKE B IMOBCEIHEBHOW XU3HU /IS oOecriedeHus 0e3-
orac- HOCTH TPH OOpalieHHH ¢ MPUOOpPaMU M TEXHUYECKUMH YCTPOWCTBAMH, IJISi COXpPAHECHHUS
3II0POBBSI U COOJTIOJICHUSI HOPM SKOJIOTHYECKOTO TIOBEACHHUS B OKPYXKAIOIIEH cpejie;

MIPUBOIUTH TPUMEPHI BKJIaJIa POCCUHUCKHUX U 3apyOS)KHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00Bb-sICHEHHE MTPOLIECCOB OKPYKAIOLIET0 MHUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHII;

AHATUBUPOBANb U OYEHUBAMb NOCAEOCMEUs. ObIMOBOU U NPOU3BOOCMBEHHOU 0esIMeNbHOCU Yelo-
8eKa, CEA3AHHOU C QuU3UUeCKUMU NPOYeCcCamu, ¢ NO3UYULL IKOJI02UYeCKoU DOe30nacHocmu, npeo-
cmaeg- JeHull 0 payuoHAaAIbHOM NPUPOOONONIb308AHUU, A MAKJHCE PA3ZYMHOM UCHONb308AHUU O0-
CIMUdICEHULL HAYKU U MEXHOA02Ull 01 OANbHeUule20 pa3eumusi Yyejlo8euecko20 oouecmaa;

MIPUMEHSITh pa3InYHbIe CIIOCOO0BI pabOThI ¢ HHpOpMaIHel (PU3NIecKOro coIepKaHus C UCIOIb30Ba-
HUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHIA: MIPH STOM HCIIOJIb30BAaTh COBPEMEHHBIE HH-
(bop- MaMOHHBIE TEXHOJOTHH /ISl MTOMCKA, MepepaboTKH W MPEIbSIBICHUS YIeOHOH W HAaydHO-
MOMYJISIPHON HH(OPMAIMH, CTPYKTYPUPOBAHHSI M HHTEPIPETAIINH HHPOPMAIIMH, TTOJTYICHHON W3
Pa3IMYHBIX MC- TOYHUKOB; KPUTHUECKH aHAIM3UPOBATH MOTy4yaeMyt0 HHPOPMAIIUIO U OYeHUBAmby
e€ 00CMOBepHOCMb KAK HA OCHOBE UMEIOWUXCSL 3SHAHUL, MAK U HA OCHO8e AHAIU3A UCTMOYHUKA UH-
Gopmayuu;

NPOSAGIAMb OP2AHU3AYUOHHBLE U NO3ZHABAMENbHbIE YMEHUSL CAMOCOAMENbHO20 NPUOOpemeHus Ho-
8bIX 3HAHUL 8 nNpoyecce B6bINOJIHEHUS NPOEKMHbIX U YUeOHO-UCCIe008ameNbCKUX pabom,
paboTaTh B TPYIIE C BHITOJHEHHEM Pa3IMUHBIX CONMATBHBIX POJICH, TUIAHUPOBATh PadOTy TPYII-
TIbI, paIlo- HAJIBHO PaclpeeisiTh IeATeTbHOCTh B HECTAHIAPTHBIX CUTYAIIHSIX, aJI€KBATHO OI[CHU-
BaTh BKJIA]] K&K-JIOTO U3 YYACTHUKOB TPYIIIBI B PEIICHUE PACCMATPHUBAEMOH MPOOIIEMBI;

NpoAGIAMb MOMUBAYUIo K 6yoyujell npogheccUuoHaIbHOU 0esimenlbHOCMU NO CREYUATbHOCMAM PU3UKO-
MEeXHUYEecKo20 npopusl.

11 kaace

10

B npouecce nzydyenus kypca ¢puzuku yriay0ia€HHoOro 1 0a3080ro ypoBHs B 11 kitacce y4eHUK HAyUUTCS:

MOHUMATH (JIEMOHCTPUPOBATH) POJIb (U3UKU B IKOHOMHUYECKOW, TEXHOJIOTUYECKOW, COIMATbHOU
U 3TUYEeCKOM cdepax NeATeIbHOCTH YelIOBeKa; pojib U MeCTO (M3UKUM B COBPEMEHHOW Hay4dHOMH
KapTUHE MUPA; POJIb aCTPOHOMUU B MPAKTUUECKOW JESITEIIBHOCTU YEIOBEKA U JIajJbHENIIEM HayYHO-
TEXHUYECKOM Ppa3BUTHM; 3HAYEHUE ONUCAMENbHOU, cucmemamusupyrowel, o0vbACHUMeNIbHOU
U npoeHocmuyeckou Gyukyul Quzuyeckol meopuu — 3NEKMPOOUHAMUKU, CNEYUATbHOU Meopuu
OMHOCUMENbHOCMU,  K8AHMOBoU  Qu3uky, poib (usndyeckod Teopuu B GOPMUPOBAHUU
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NpeCTaBICHUN O (PU3MUECKONW KapTUHE MHUpa, MECTO (PU3NYECKOH KapTHHBI MUpa B OOLIEM psny
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUIN O IPUPOJIE;

pa3nuyath (Y4uThIBATE) YCIOBUS MPUMEHUMOCTH MoJiesiel (PU3NYEeCKUX Tell ¥ POIeCcCOB (SIBJICHUN):
OJTHOPOJHOE DJEKTPHUUYECKOE K OJHOPOJHOE MArHUTHOE TIOJisA, TapMOHUYECKHE KoJieOaHws,
MAaTEMaTUYECKU MAasiTHHUK, UICAJIbHBIN NPYKUHHBIM MasgTHUK, TAPMOHUYECKHUE BOJIHBI, UJICAIbHBII
KoJieOaTeNbHbIN KOHTYp, TOHKAs JIMH3a; MOJIENEN aToMa, aTOMHOTO siipa M KBAHTOBOM MOJIETIH CBETA;
pa3nuyath yCIOBUs (TpaHUIBI, OO0JACTH) MPUMEHUMOCTH (DHU3MYECKHX 3aKOHOB, HOHUMAMDb
gceobwuii xapakmep (QYHOAMEHMANbHBIX 3AKOHO8 U O02PAHUYEHHOCMb UCHONIb308AHUS YACMHBIX
3aKOHO8;

aHAJIM3UPOBATh M OOBICHATH DJIEKTPOMArHUTHBIE MPOLECCHl U SIBJICHUS, HCIOJB3YS OCHOBHBIC
MOJIOKEHHUS W 3aKOHBI JJIEKTPOAMHAMHUKH U CIEUUaIbHOW TEOPUM OTHOCHTEIBHOCTU (3aKOH
COXPAaHEHHUS DIIEKTPUYECKOro 3apsiaa, cuia Ammepa, cuna JlopeHIa, 3aKOH AJIEKTPOMArHUTHOU
UHAYKIMU, npaBwio Jlenna, cBsa3p DJC caMOMHIYKIIMM B 3JEMEHTE SJICKTPUUYECKOM IIEMH CO
CKOPOCTHIO HM3MEHEHHS CHJIBl TOKA; IMOCTYJNAThl CIEMUAIBHOH TEOPHH OTHOCUTEIHLHOCTU
DOUHIITEHHA);

aQHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIC MPOIECCHI M SBJICHHSI, UCTIOIB3Ys MOJIOKECHUS KBAHTOBOM
¢busuku (ypaBHeHue DiHInTeiHa 17151 dhoTodddekTa, mepBblii U BTOPO MocTynatsl bopa, npuHImMI
COOTHOIIEHUST HeompeaenéHHocTel ['elizeHOepra, 3aKOHBI COXpPaHEHHUsS 3apsAIOBOIO U MacCOBOTO
YHCell M SHEPTUHU B SJEPHBIX PEAKIIHMAX, 3aKOH PaUOAKTUBHOTO pacmaja);

ONMUCHIBATh (U3MYECKHUE TPOLECChl W  SBIEHUS, UCIHOJb3Ysl BEIUYUHBL: HAMNPSKEHHOCTH
ANEKTPUYECKOTO  TOJIA, TOTEHIUal JIIEKTPOCTATUYECKOrO0 TOJs, Pa3HOCTh IOTEHIIUAJIOB,
ANEKTPOABIIKYINAS CUJIA, WHAYKIMS MAarHUTHOTO IIOJIs, MAarHUTHBIA TIOTOK, cuia Awmrepa,
WHIYKTUBHOCTD, AJIEKTPOJBIDKYIAS CHJIAa CAMOMHAYKIIUU, YHEPTHs] MATHUTHOTO TOJISI TPOBOJHUKA
C TOKOM, PEISTUBUCTCKUN UMITYJIBC, TIOJTHASL SHEPTHUS, YHEPTHS TTOKOSI CBOOOTHOM YaCTHUIIBI, SHEPTHUS
U UMIYJbC (OTOHA, MACCOBOE YHCIIO U 3apsif sipa, SHEPTUs CBS3H AJIpa;

OOBSICHATE OCOOCHHOCTH TMPOTEKAHWS (PU3MYECKUX SBICHHWMA: JJICKTPOMArHUTHAS WHIYKIIHS,
CaAaMOWHIYKITUS, PE30HAHC, MHTEPPEPECHUUS BOJH, MUGPAKIUsS, IUCIEPCHS, TOJHOEC BHYTPCHHEE
oTpaxkeHue, ¢GorodnekTpuueckuit 3pdext (poroaddexrt), anvpa- u OGera-pacnansl saep, ramma-
U3ITydeHue syiep; GU3NIecKue MPUHITUIBI CIEKTPATEHOTO aHATN3a U pa0oThI Jla3epa;

onpedensims HAnpasieHue UHOYKYUU MACHUMHO20 N0 NPOBOOHUKA C MOKOM, CUIbl AMnepa u cuivl
Jlopenya,

cmpoums usobpadcenue, cozoasaemoe NiIOCKUM 3ePKaloM, MOHKOU JNUH3O0L, U PACCUUMDBIBAMb €20
Xapakmepucmuxu,

NPUMEHAMb OCHOBONOIA2AOWUe ACMPOHOMUYECKUEe NOHAMUsL, Meopuu U 3aKOoHbl O/ AHAIU3A
U 00vbACHeHUs  huU3UYeCKUX NpoYyeccos, NPOUCXOOAWUX 6 38€30aX, 6 36E30HbIX  CUCEeMAXx,
8 MedHC2ANaKMU4ecKoU cpeoe; 08UNHCEeHUS HeDeCHbIX mell, I80NI0YUL 36630 U Bcenennoti,

MIPOBOANTh HCCIIEIOBAaHUE 3aBUCHUMOCTEH (PU3NYECKUX BEIMYMH C HCIOJIB30BAHUEM MPSIMBIX
U3MEpEHUil: TpHU HSTOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHPOBATh pPe3yabTaThl MOJYUYEHHOM
3aBUCHMOCTH (U3WYECKUX BEIIMYMH B BHUJAC TIpadUKOB ¢ y4ETOM aOCOJFOTHBIX IOTPEITHOCTEH
WU3MEpEHUH, JIeNaTh BEIBOJIBI 110 Pe3y/IbTaTaM UCCIIEIOBAHMS;

MIPOBOIMTH KOCBCHHBIC U3MEPEHUS (DM3MUSCKUX BEIMYMH; IPH STOM BBIOMPATH ONMTHMAILHBIA METO/T
W3MEpEHUs, OICHUBATh A0COJIOTHBIE W OTHOCHUTEIIBHBIC ITOTPEIIHOCTH MPSIMBIX W KOCBEHHBIX
HU3MEpEHU;

MIPOBOJIMTH OTBITHI TIO TIPOBEPKE MPETOKECHHON THUIOTE3bl: IIAHUPOBATh 3KCIIEPUMEHT, COOMpaTh
IKCIIEPUMEHTAIFHYIO  YCTAaHOBKY, aHAJIM3WPOBATh IOJIYUCHHBIC PE3YJIbTAaThl MW JCNaTh BBIBOJ
0 cTaTyce MpeIOKEHHON THITOTE3HI;

ONUCHIBAMb MEMOObl NOJLYYEHUS HAYYHBIX ACIPOHOMUYECKUX 3HAHULL,

coOMroaTh TpaBmiia 0E30MacHOrO TPyAa NpPH TMPOBEICHUU HCCIICIOBAaHUN B paMKax ydeOHOTO
IKCIIEPUMEHTa,  MPAKTHKyMa ¥ YYeOHO-HCCIICIOBATCIIbCKOW W MPOCKTHOW  JICITEIHLHOCTH
C MCTIOJIh30BaHUEM U3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHUS;

pemats pacu€THbIE 3a/layd C SIBHO 33JaHHOM U HeA6HO 3a0anHOU Qu3uueckou MoOoenvio: Ha
OCHOBaHWU aHaIN3a YCJIOBHS BHIOMpaTh (pU3MYECKHE MOJEIH, OTBEUalollue TPEOOBaHUSIM 3aJayH,
MPUMEHITh (OPMYJbL, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTyJaThl (U3MUECKHX TEOopud mpu
MCIOJIb30BAaHUN MATEeMAaTHYECKUX METOJOB PELICHUS 3a7ad, MPOBOIUTH PAcUEThl HA OCHOBAHUU
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HUMEIOLUXCS JaHHBIX, aHAJU3UPOBATh PE3YNbTAThl U KOPPEKTUPOBATh METOBI PELIECHUS C Y4ETOM
MTOJIyYEHHBIX PE3YNIbTATOB;

pemaTh KaueCTBEHHbIE 3a/1a4M, TPEOYIOUIe MPUMEHEHUS 3HAaHUH W3 Pa3HBIX Pa3/esioB IIKOJIBHOTO
Kypca GU3UKU, a makace uHme2payuu 3HaAHULl U3 Opy2ux npeomemos eCmecmeeHHO-HaAy4Ho20 YUKIa:
BLICMPAUBAMb  JIOSUYECKYIO  YENOUKY  PACCYHCOeHUll C  ONOpol HA  U3V4eHHble 3aKOHb,
3aKOHOMEpPHOCMU U (puzuyecKue s61eHus;

UCNONbL306aMb  Meopemuyeckue 3HaHUus Oas  OOBLACHEHUS. OCHOBHLIX NPUHYUNOE  pPAOOMbL
U3MepUmenbHbIX NPUOOPO8, MEXHUYECKUX YCMPOUCME U MEXHOI02UYEeCKUX NPOYEeccos,

MPUBOANUTH MPUMEPHI BKJIA/a POCCUHCKUX U 3apyOekHBIX yUEHBIX-(DU3MKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MPOIECCOB OKPYKAIOIIEr0 MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

AHATU3UPOBAMb U OYEHUBAMb HNOCIeOCMBUsT OblMOBOU U NPOUIBOOCHBEHHOU OeAmelbHOCmU
YenoeeKa, CA3AHHOU C QuU3UYeCKUMU Npoyeccamu, ¢ HO3UYUL IKOJI02UYeCcKoU 6e30nacHocmu,
npeocmaesieHull. 0 PAayuoOHAIbHOM NPUPOOONOIb308AHUY, a4 MAKICE PA3YMHOM UCHOIb308AHUU
O00CMUdICEHUL HAYKU U MEXHON02Ull 011 0aNbHelule20 pa3zeumuisl 4ellogeyecko2o oowecmaa;
IIPUMEHSATH pasnu4Hble  CcOCOOBl  paboThl ¢ MHpOpMamMend (HU3HMUECKOTO  COACPIKAHUS
C HCHOJH30BAHUEM COBPEMEHHBIX HWH(POPMALMOHHBIX TEXHOJOTUH: TMPH STOM HCIIOJIB30BATh
cOoBpeMeHHbIe NHHOPMAIMOHHBIE TEXHOJIOTHH ISl TTOMCKA, epepaboTKU U MPEabsIBICHUS yueOHON
U HAYYHO-TIONMYJISIPHOH HMH(OpPMALMU, CTPYKTYPHPOBAHWS W MHTEPIpETannu HHPOpMaIum,
MOJIYYEHHOM U3 Pa3IMYHBIX UCTOYHHKOB; KPUTUYECKU aHAIM3UPOBATH MOTy4yaeMyl0 HH(MOpMAIIUIO
U OLEHUBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE MMEIOLIMXCS 3HAHUM, TaK M HAa OCHOBE aHAIU3a
UCTOYHUKA UH(OpMAIUY;

NpOAGNIAMb  OP2AHUSAYUOHHBIE U NO3HABAMENbHbIE YMEHUS CAMOCMOAMENbHO20 NPUobpemensl
HOBbIX 3HAHUL 8 NPOYecce BbINOIHEHUS] NPOEKMHBIX U YYeOHO-UCCIe008amenbCKux pabom, paboTaTh
B TIpyHOIE€ C WCIOJHEHUEM pA3JIMYHBIX COLUUAIbHBIX poOJied, IJIaHUPOBaTh paboOTy TpPYIIIIbI,
palMOHANIBHO paCHpEeAeiATh ACSITENIbHOCTh B HECTAaHAAPTHBIX CUTYaLMsSX, aI€KBAaTHO OLICHUBATh
BKJIJ] KQX/10I'0 U3 YYaCTHUKOB TPYIIIIbI B PEIICHUE PACCMAaTPUBAEMON MTPOOIIEMBI;

NPOSAGIIAMb MOMUBAYUIO K 0YyOyujeli npogeccuoHaIbHOU 0eamenlbHOCMmU N0 CReYUANbHOCMAM Qu3uKo-
MexHUu4ecKo2o npoguis.



COJEP)KAHUE YYEBHOI'O INIPEJMETA «®PU3UKA»

10 kaace

ba3oBblit ypoBeHb (2 yaca)

YrayOneHHbIN ypoBeHb (5 yacoB)

Tema 1. ®usuka u METO/IBI HAYYHOTO 1T03HAHUS (2 yaca)

Tema 1. ®du3uka u METOIbI HAYYHOTO 1Mo3HaHus (6 yacoB)

®usnka — Hayka o npupoze. Hayunsle MeTo/1bl TO3HAHUS OKPYXKAIOILEr0 MU-
pa. Posb sKcriepuMeHTa U TEOpUHU B IPOLIECCe MO3HAHUS IPUPOBI. DKCIIe-pU-
MEHT B (u3nke. MoaenupoBanue GU3NIECKUX SIBJICHUN U POIECCOB.
Hayunsle runore3sl. @u3nueckue 3aKoHbl U T€OpUH. [ paHUIIBI TPUMEHUMO-
ctu (pu3ndeckux 3akoHoB. [IpuHIMT cooTBeTCTBHS. PONh M1 MECTO pHU3MKH B
(bopMHpPOBaHUN COBPEMEHHON HayYHOI KapTUHBI MUpPa, B IPAKTUYECKOI fes-
TEJIbHOCTH JIFOJCH.

JlemoHcTpauuu 1. AHanorossie ¥ IU(PPOBbIE U3MEPUTEIbHBIE TPUOOPHI, KOM-
MBIOTEPHBIC JATYHKH

dusnka — QyHIamMeHTaIbHAS HayKa o npupoae. HayuHblit MeTo ] Mo3Ha- HUSI
Y METOJIbI MCCIICAOBAHMS (PU3HUECKUX SBICHUN. DKCIIEPUMEHT M TEOPHSIB
Mpolecce Mo3HaHus Mpupoabl. HaGmroieHne u 3KCriepuMeHT B (PU3HKE.
Cnocobwl usmepeHnus uzuneckux seluyut (AHaio2o8vle u yupposvie uzme-
[pumenvHvle npubopsi, Komnviomephvie damuuxogwle cucmemyl). [loepewino-
cmu usmepeHutl uzuLecKux eaudur (AOCoOIOMHAs U OMHOCUMENbHAS).
MonaenupoBaHue (GU3NIECKUX SBJICHUN U MPOILECCOB (MaTepUalibHAS TOYKA,
aOCOIOTHO TBEPOE TEJIO, UeATbHAS KUJIKOCTh, UCATbHBIN Ta3, TOUCUHBIH
3apsin). ['unore3a. ®u3nyeckuii 3aK0H, TPaHUIIBI €r0 TPUMEHUMOCTH. Du3M-
yeckast Teopus. Poib u mecto pusuku B GopMUpOBaHUM COBPEMEHHON Hay4-
HOW KapTUHBI MUPA, B IPAKTHYECKON JCATEIBHOCTH JIFOJICH.
Yuenuueckuu sxcnepumenm, 1abopamopHuie pabomul, NPAKMUKYM
1.  HU3mepenue cunvl moka u HanpsaxiceHus 8 Yenu NOCMOIHHO20 MOKA

NPUNOMOWU AHATIO208bIX U YUPDPOBLIX USMEPUMETLHBIX NPUOOPOS.

2. 3uaxomemeo c yughposou nabopamopueti no ghuzuxe. Ilpumepul uz-

Mepe-Husl (Pu3ULeCcKUX 8eUUH NPU NOMOWU KOMNLIOMEPHBIX OaMYUKOS.

Tema 2. Mexanwuka (18 gacos)

Tema 2. Mexanuka (35 gacoB)

2.1 Kunemaruka (5 gacoB)

2.1 Kunemaruka (10 gacos)
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Mexannueckoe ABMKeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBHIKCHUS.
Cucrema orcuéra. Tpaexkropus.

[lepemerienue, CKOPOCTh (CPEIHSS CKOPOCTh, MTHOBEHHAs! CKOPOCTb) U YCKO-
peHre MaTepUaIbHOM TOYKH, UX IIPOEKLUU Ha OCU CUCTEMbI KoopauHart. Ciio-
YKCHHE ITEPEMEILIEHUH U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSMOJIMHEHOE ABIKeHue. ['paduku 3a-
BHCHMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U IIEPEMEILEHUS MaTe- pU-
IbHOW TOYKU OT BPEMEHH.

CBoOonHOE najgeHue. Y CKopeHre CBOOOAHOTO MaleHHUs.

KpuBonuHelHoe JBHKEHUE. [[BUKEHNE MaTEPUATIBHON TOYKH 10 OKPYKHO-
CTH C ITOCTOSIHHOM 10 MOZYJIK0 CKOPOCTBIO. YTJI0Bast CKOPOCTb, JINHEHHAs
ckopocTb. [lepron u yactora oOpaieHus. LleHTpocTpeMUTENBHOE YCKOpE-

Mexanuueckoe JBHKeHUE. OTHOCHUTENBHOCTh MEXaHMYECKOTO JBHKEHUS.
Cucrema orcuéra.

[ Ipsimas u obpamuas 3a0ayu MEXaHUKU.

Paouyc-eekmop mMamepuanoHoti mouKku, e20 npoeKyuu Ha OCU CUCTNEMbl KO-
opounam. TpaekTopus.

[lepemerienue, CKOPOCTh (CpeIHsSI CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKO-
peHUe MaTepUualbHON TOYKH, UX TMPOEKIUU HA OCU CUCTEeMBI KoopauHat. Cio-
PKEHUE IIEPEMEILICHUM U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE U PABHOYCKOPEHHOE MPSMOJIMHEHHOE JBI)KEHUE. 3aBHCH-
MOCTh KOOPAHMHAT, CKOPOCTH, YCKOPEHHsS M MyTH MaTepUAIbHOW TOYKH OT
BPEMEHHU U UX rpaduKu.

CBoOoaHoe majeHue. YCKOpEeHHe CBOOOMHOTO MajeHus. [leudsxcenue mena,

Hue. Texnuueckue ycmpoucmea u npakmuieckoe npumenerue: CuioMeTp,

6p0m€HHOZO noo Y2IIOM K 2OPDU3OHNTY . 3asucumocmsw Koopduﬁam, CKopocmu
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NBUKEHHME CHApAI0B, LICMIHbIE U PEMEHHBIE TIEpEIAYH.

/lemoncmpayuu
1.  Mopenb cucteMbl OTCUETA, UIUTIOCTPAIUS KHHEMATUYECKUX XapaK-
TEPU-CTUK JBUKECHHUS.
2. IlpeoOpa3oBanue ABMKEHHI C HCIIOJIB30BAHHEM IPOCTHIX MEXAaHU3MOB.
3. Ilamenue Ten B BO3AyXe U B pa3peskeHHOM IPOCTPAHCTBE.
4.  HaGmronenue qBuXeHHs Teia, OpOLICHHOTO MO/ YIJIOM K TOPU30HTY U
rO-pU30HTAJIBHO.
5. U3mepenue yckopeHust CBOOOHOTO MaCHHSL.
6. HampaBiienue CKOpOCTH IIPH IBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii yKcnepumenm, naéopamopmvle paGomol?
1.  M3yueHue HEpaBHOMEPHOTO JIBUYKEHUS C LIEJIbIO ONPEAEICHHUS MTHO-
BEH-HOU CKOPOCTH.
2.  HccnemoBaHue COOTHOMICHUSI MEXKAY ITYTSIMH, TIPOUICHHBIMH TEJIOM
3a MOCJIEOBATEIbHbIE PABHBIE IPOMEKYTKH BPEMEHH MPU PAaBHOYCKOPEH-
HOM/JIBUJKEHUH C HaYaJIbHOM CKOPOCTbIO, paBHOW HYJIIO.
3. 3yuyeHue ABMKEHUS MIApUKa B BA3KOM KUAKOCTH.
4. V3yuyeHue ABHKEHUS Tella, OpOIIEHHOTO TOPU30HTAIIBHO.

U YCKOpEHUs MamepuaibHoU moyky om epemenu u ux epaghuxu. KpuBoanHen-
Hoe JIBKeHue. [IBikeHre MaTepraibHOM TOUKH MO OKPY>KHOCTH. Y TJIOBast U JIu-
HeifHas ckopocTsk. [leproa n yacrora oOpamienus. LieHTpocTpe-MuTenbpHoe
(HOpMalIbHOE), KacaTelIbHOE (TaHTCHIIMAILHOE) U TIOJTHOE YCKOPE-HUE MaTepu-
AJbHOM TOYKH.

Texuuueckue ycmpoiicmea u mexHolo2uieckue npoyeccol: CugoMeTp, IBU-
PKEHUE CHApSJIOB, LIEMHBIC, MIECTEpEHYAThIE M PEMEHHBIC TEepeIadd, CKO-
[pocmuule tughmeot.

/lemoncmpayuu

Mogenb cucTeMbl 0TCUéTa, UILUTIOCTPAIUS KHHEMATHUYECKUX XapaKTEPUCTUK
TTBUOKEHUSI.

Cnocobul uccnedo8anus O8UHNCEHUIL.

Hnntocmpayus npedenvHo2o nepexooa u usmepenue MeHOBeHHOL CKOPOCHU.
[IpeoOpa3oBaHue IBUKEHHH C UCTIOJIH30BAHUEM MEXAHHU3MOB.

[Tagenue Ten B BO3IyXe U B Pa3peKEeHHOM MTPOCTPAHCTBE.

Habnronenue ABrKeHMs Tea, OpOIIEHHOTO O/ YTIIOM K TOPU30HTY B TOpU-
30HTAJIBHO.

HanpapiieHue CKOPOCTH MPH IBHIKEHUH IO OKPY>KHOCTH.

[ Ipeobpazosanue Y2080t cKOpocmu 8 pedyKmope.

Cpasnenue nymeii, mpaekmoputi, CKOpocmeu 08UACeHUss 0OHO20 U MO20 Jice
meina 6 pasHvlX CUCIeMax omc4éma.

Yuenuueckuit saxcnepumenm, nabopamopmusie pabomet, npakmuxym N3yuqe-
HUE HEPAaBHOMEPHOTO JIBIKEHUS C IEeNbI0 OMpeieNieHHsI MTHOBEHHOMCKOPO-
CTH.

H3mepenue yckopenus: npu npsamMoOIUHEHOM PABHOYCKOPEHHOM O8UNCEHUU
10 HaKIOHHOU NAOCKOCMIU.

Hccnedosanue 3a8ucumocmu nymu om epemeHu npu paeHoyCKOPEHHOM O8U-
DHCeHUUL.

U3mepenue yckopenus c60000H020 NadeHus (PeKoOMeHOO08AHO UCNOb308A-
Hue yugposoti 1abopamopus).

V3yueHne ABMKEHHS Tena, OpPOIIEHHOTO TOPH3OHTANBHO. [Ipogepka cuno-
mesbl 0 NPAMOU NPONOPYUOHANLHOU 3ABUCUMOCIIU MENHCOY OANbHOCMbIO NO-

1éma u HavanbLHOU CKopocmbio meia.

2 3pecb M ganee NPUBOAUTCA PacLUMpPeHHbIN nepedeHb nabopaTopHbiX PpaboT U ONbITOB, U3 KOTOPOTO YYUTE/b AeaeT BbI6OP N0 CBOEMY YCMOTPEHUIO € y4ETOM BbibpaHHoro YMK v umetowerocs o60pyaoBaHus.
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H3yuenue 0sudicenuss mena no OKPY’CHOCMU € NOCMOAHHOU NO MOOYIIO CKO-
[pocmyio.

Hccnedosanue 3a8ucumocmu nepuooa oopaujeHusi KOHU4ecko20 MAasmHuKa
om e2o napamempos.

2.2 lunamuka (7 gacoB)

2.2 lunamuka (10 gacoB)

[Ipunnun otHocutenbHOCTH ['amunes. Ilepssiil 3akon HerotoHa. MHepunans-
HbBIEC CUCTEMBI OTCUETA.
Macca tena. Cuna. [Ipunimun cynepnosunuu cuil. Bropoit 3akon HerotoHna
JUIsl MaTepuanbHON To4kd. Tpernii 3axkoH HbproTOHA U1l MaTepHalbHBIX TO-
YeK.
3akoH BcemupHoOro TtsaroteHus. Cuna tspkectu. [lepBas kocMuueckasi cko-
POCTb.
Cuna ynpyroctu. 3akoH I'yka. Bec Tena.
Tpenue. Bunpl Tpenus (mokos, ckonbxeHus, kaueHus). Cuna tpenus. Cyxoe
TpeHue. Cuia TPeHHS CKOJIBKCHUS U crjia TpeHus mokos. Koaddumuent tpe-
Hus. Cuila CONPOTUBIICHUS PU JBUYKEHUU Tela B )KMIKOCTH UJIU Ta3e.
[ToctynatensHoe U BpaliareabHOe ABMKEHHE aOCOTIOTHO TBEPAOTO Tena.
MOMEHT CHJIBI OTHOCUTEIBHO OCH BpalleHus. [1neqo cuibl. Y cinoBus paBHo-
BECHUS TBEPIOIO TEJA.
Texnuueckue ycmpoucmea u npaxmuyeckoe npumereHue: NOAILNITHUKYA,ABU-
YKEHNE UCKYCCTBEHHBIX CITyTHUKOB.
lemoncmpayuu
. SIBneHue nHepUUH.
. CpaBHEHHE Macc, B3aMMOICUCTBYIOIINUX TeJl.
. Bropoii 3akon Herotona.
. U3mepenne cui.
. Cnoxenue cui.
. 3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JIe(hOPMAIIHH.
. HeBecomocTs. Bec Tena mpu yCKOPEHHOM MOABEME U TAJICHUH.
. CpaBHEHUE CUJT TPEHUS TTIOKOSI, KAUSHHS U CKOJIBKEHUSI.
. YcnoBust paBHOBeCHSs TBEPAOTO Tena. Buapl paBHOBECHSI.
Yuenuueckuii sxcnepumenm, nadopamopnuie pabomut

1. V3ydenue nBrkeHUs OpycKa MO HAKIIOHHOM TIOCKOCTH.

2. UccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BOSHUKAIOIINX B IIPYKHHE

OCoONOOITE WN P

IlepBbiit 3akoH Hbrorona. MHepuuaneHble cucrems! orcyéra. IIpuHnun or-
HocutenbHocTU [anmunes. Heunepyuanvuvie cucmemvr omcuéma (onpede-
1enue, npumepul).

Macca tena. Cuina. [IpuHuun cynepno3uumu cui.

Btopoii 3akon HeroToHa 1151 MaTepualibHOM TOUYKH.

Tperuiil 3akoH Hpr0TOHA [U1s1 MaTepuaabHbIX TOYEK.

3aKoH BCEMHUPHOI'O TATOTEHUS. IKBUBANEHMHOCMb  2PASUMAYUOHHOU
U UHEPMHOLL MACCHI.

Cuna TspKeCTU. 3asucumocms YCKOpeHus c60000H020 NAOEHUs. OM 8bICOMbl
HA0 NOBEPXHOCMbIO NJAHembl U om 2eozpaghuyeckoli wupomsl. /leudicenue
HebecHblIx men u ux cnymuuxos. 3axousvl Kennepa. llepBas xocMmuueckas
CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec mena, dsuscywezocs ¢ ycko-
peruem.

Cuna tpenus. Cyxoe Tpenue. Cuma TpeHUs CKOJBXEHHUS U CHJIa TPEHHS TO0-
kos. Koadpdunuent tpenus. Cuna CONMpOTUBIICHUS MPU JIBIXKCHUH Teja B
YKUAKOCTU WJIH Tase, e€ 3asUcUMOCmy Om CKOPOCMU OMHOCUMENbHO20 08U-
orcensl.

lasnenue. ['uopocmamuueckoe oasnenue. Cuna Apxumeoa.

Texuuueckue ycmpoiicmea u mexHoio2uyecKue npoyeccyl: TOIIIUITHUKH,
NIBUJKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

/lemoncmpayuu

HabOno0enue 0sudicenus mei 8 UHEpYUAIbHbIX U HEUHEPYUATbHBIX CUCTe-MAaX
omcuéma.

[ [punyun omuocumenbHOCMu.

Kauenue 08yX yununopos uiu wapoe pastoti Maccvl ¢ 00UHAKOBbIM YCKO-
peruem omHocumenbHo HeUHepYUAIbHOU CUCTEeMbl OMCYEMA.

CpasHenue pasrooetlicmgyrowell NPULOHCEHHbIX K mely CUll ¢ npouzeede-
HUeM MACCbl mea Ha e20 YCKOPeHUe 8 UHEPYUATbHOU CUcmeme Omc4éma.
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1 Pe3MHOBOM 00pa3siie, OT uxX JaehopMaIiiu.
3. UccrienoBanue yciaoBuid paBHOBECHS TBEPIOTO TeJIa, UMEIOIIETO OCh Bpa-IIe-
HUI.

Pasencmeo cu, 603HUKAIOWUX 6 pe3yiibmameszaumooeticmeus men. Mzmepenue
Macce no 63aumooeticmeuio.

Hegecomocme.

Bec Tena npu yCKOPEHHOM MOABEME U T1a/ICHHH.

[ [enmpobedicHble MeXxaHu3Mbi.

CpaBHEHHE CHJT TPSHHSI TIOKOSI, KAYCHHSI U CKOJTBKCHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomel, npakmuxym V3me-
PEHUE PaBHOJICHUCTBYIOIICH CHJI IPU JIBUKCHUH OpycKa 10 HAKJIOHHOMIIIOCKO-
CTH.

Iposepka cunomesvl 0 He3ABUCUMOCTU BPEMEHU OBUNCEHUSL OPYCKA NO
HAKIOHHOU NIOCKOCIMU HA 3A0AHHOE PACCMOSIHUE 0N €20 MACCHL.
VccnenoBaHue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIMX B MPYKUHEH
PE3NHOBOM 00pasiie, OT uX JehopMaIuu.

H3yuenue 0sudicenus cucmemvl mejl, C8A3aHHbIX HUMbIO, NePEeKUHYMOl Ye-pe3
1é2Kutl 6J10K.

H3mepenue Kosghguyuenma mpenus no eruduHe yen08020 Kodgpguyu-
enma 3asucumocmu Fmp(N).

Hccnedosanue dsudicenust 6pycKa no HaAkKIOHHOU NIOCKOCHU C NEPEMEHHbIM
Ko3¢hhuyuenmom mpenus.

H3yuenue 0sudicenUst 2py3a Ha 8ay ¢ MpPeHuem.

2.3 Craruka tBepaoro tena (5 gyacos)

AGcomoTHO TBEpHoe Teno. [locrymarenbHoe M BpallaTeNbHOE ABHIKEHUE
TBEPAOro Tena. MOMEHT CUJIbl OTHOCUTENBHO OCH BpauieHus. [lnedo cuibl.
Cnoxenue cwi, NPWIOKEHHBIX K TBEpAOMY Teny. LleHTp Tsbkectn Tena.
YciaoBus paBHOBecUsl TBEPJOro Tena. Y CTOMUMBOE, HEyCTOunBOe, Oe3pas-
JIMYHOE PAaBHOBECHE.

Texnuueckue ycmpoiicmea u mexHOIO2UYECKUe Npoyeccyl: KPOHINTEHH,
CTPOUTEINIBHBIN KpaH, pelEéTuaThle KOHCTPYKLIUU.

/lemoncmpayuu

VYcnoBus paBHOBecusi. Buabl paBHOBecusl.

Yuenuueckuit sxcnepumenm, nabopamopusie pabomut, npakmuxym Hccine-
TOBaHME YCJIOBUI paBHOBECHUS TBEPJOrO TeJa, UMEIOIIEr0 OCh Bpa-IEHUS.
KoHcTpynpoBaHHe KPOHIITEHHOB U PACYET CUIT YIIPYTOCTH.
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N3yuenne ycToNIrMBOCTH TBEPOTO TeJa, UMEIOIIETO IIJI0IIA b OTIOPHI.

2.3 3akoHbBI cOXpaHeHHs B MexaHuke (6 yacoB)

2.4 3akonbl coxpanenus B Mmexanuke (10 gyacos)

VMiynibc MaTepualIbHOM TOUKH (TeJla), CUCTEMbI MaTEPUAIIbHBIX TOUeK. VM-
1yJIC CUJIBI U U3MEHEHHE UMITYJIbCa TEJA.
3aKOH COXPaHEHUs UMITyJIbca. PeakTMBHOE IBU)KEHUE.
Pabota cuibl. MOIITHOCTH CHJIBI.
Kunetnueckas sHeprus MarepuaibHoi Touku. Teopema 00 U3MEHEHUH KU-
HETUYECKOM SHEPIUHU.
[TorennuaneHast 3Heprus. [loTeHunanbHas sHeprus ynpyro 1epopMUpoBaH-HON
npyxuHsl. [loTeHnmnanpHas sHeprus Tena Boimm3u nopepxuoctu 3emiu. [loten-
[[MaJIbHbIE U HENOTEHIMaIbHbIE CHIIbL. CBsI3b pabOThl HEMOTEHIIAIb-HBIX CHJI C
M3MEHEHHEM MEXAHUYECKOM SHEPTruu CUCTEMBI TeJl. 3aKOH CO- XpaHEHHS MeXa-
HUYECKOU SHEPIUU.
YIpyrue v Heynpyrue CTOJIKHOBEHUS.
Texnuueckue ycmpoucmea u npaxmuyeckoe npumeHenue . BOTOMET, KOEp,
[IPYKUHHBIN ITUCTOJIET, AB)KEHNUE PAKET.
lemoncmpayuu
1. 3akoH coxpaHEeHHsI UMITyJIbCa.
2. PeakTHBHOE JABUKEHUE.
Ilepexoa NOTEeHIMATBHOM YHEPTUU B KHUHETHYECKYIO U 00OpaTHO.
Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot
1.  H3yuyeHue aGCONIOTHO HEYNPYroro yaapa ¢ MOMOIIbIO ABYX OJJMHA-
KOBBIXHUTSHBIX MasiTHUKOB.
2. HccnenoBaHue cBsi3U pabOThI CHIIBI C U3MEHEHUEM MEXaHUYECKON
SHEP-THUH TeJla Ha IIPUMEPE PACTSHKEHUS PE3UHOBOIO KIyTa.

HmMmynbc MaTepuanbHOM TOYKH, CHCTEMBI MaTEpPUAIbHBIX TOUEK. [lenmp
Macc cucmemvl MamepuanrbHulx mouek. Teopema o 0gudicenuu yenmpa
vacc.

ViMmynbe cUiIbl M N3MEHEHNE UMITYJIbCa TeJla. 3aKOH COXPaHEHUS UM-
yJbca.

PeakTuBHOE IBHKEHHE.

Momenm umnynvca mamepuanvroti mouku. [lpedcmaenenue o coxparenuu
MOMeHma UMNYIbea 8 YeHMPAIbHbIX NOJIAX.

PaGoTa cuiibl Ha MajJIOM M Ha KOHEUHOM TiepeMelieHuu. I paguueckoe
npeocmasnenue pabomot cuivl. MOITHOCTH CHITHI.

Kunernyeckas sHEprusi MaTepuaabHOU Touku. Teopema 00 U3MEHEHUMKUHE-
TUYECKOM SHEPTUU MaTePUAIbHOMN TOUKHU.

[ToTeHunanbHble U HEMOTEHIMANIbHBIE CUJIbl. [lomenyuanvras suepeus. 1lo-
MeHYUANbHAsL SHEP2US YAPY20 0edopMupo8antol npyxcutul. Ilomen- yu-
AnbHAs dHEepeUs mena 6 0OHOPOOHOM epasumayuoHHom none. Ilomenyu-ano-
Has SHepaus mea 8 2pasumayuOHHOM nojie 0OHOPOOHO20 Wapa (GHYmpu u
6He wapa). Bmopas kocmuueckas ckopocms. Tpemovs kocmuue-ckas cko-3.
[pocmeo.

CBs13b paOOTHI HEMOTEHIMATBHBIX CHII C U3MEHEHUEM MEXaHWYEeCKOH dHEp-
MU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKOM sHeprun. Ynpy-eue u
Heynpyaue CmoJIKHOBEHUSL.

Ypasnenue bepnynnu ons udeanvHotl sHcudkocmu Kax cieocmeue 3aKoOHaAco-
Xpanenus mexanuyeckou IHepauuU.

Texuuueckue ycmpouicmea u mexHoni02uyecKue npoyeccol. NBUKEHUE pa-
KET, BOJIOMET, KOTEP, NPYKUHHBIN MUCTOJIET, 2UPOCKON, (hucypHoe Kama-
HUe Ha KOHbKAX.

lemoncmpayuu

3aKOH COXpaHEHHsI UMIYJIbca. PeakTHBHOE IBIKEHHE. M3Mepenue mouy-
HOCMU CUJIbL.

H3menenue snepeuu mena npu cosepuieHuu pabomeoi.

B3anMHBIEe npeBpameHnss KUHETUYECKONM M MMOTEHIHUAJIBbHON 3HEpPruil npu
NeCTBUM Ha TENO0 CUJIBI TSHKECTH M CHiIbl ynpyroctu. Coxpanenue sHep-
euu npu c600600HOM NAOEHUU.
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Yuenuueckuii 3xcnepumenm, nabopamophvie pabomut, RPAKMUKYM
1. M3mepenue umnyivca mena no mopmMo3HOMY nymu.
2. U3mepenue cunvt mseu, CKOpocmu Mooenu 31eKmpoMOOUs U MOUHO-
cmu cuiibl mseu.
3. Cpasnenue usmeneHus UMNYabca meid ¢ UMNYIbCOM CUTDL.
4. Hccnedosanue cOXpaneruss UMNYIbCa npu Ynpyeom 63aumo0eticmeuu.
5. U3mepenue KunemuuecKkou dHep2uu meia no mopmo3HOMy HYymu.
6. CpasneHue usmeneHuss NOMEeHYUAIbHOU IHEPSUL NPYIHCUHBL C pAOOmMOU
CUbl MPEHUS.
7. Onpeoenenue pabomvl Cuibl MPeHUsl NPU OBUNCEHUU MeNd N0 HAKTOHHOU
NIOCKOCTUL.

Tema 3. MonekynsipHas ¢pu3uka U TepMoanHamMuka (24 gaca)

Tema 3. MonekynspHas ¢pu3rka U TepMoarnHamuka (49 gacos)

3.1 OCHOBBI MOJIEKYJIIPHO-KHHETHYECKOU TeopuH (9 yacoB)

3.1 OCHOBBI MOJIEKYJIIPHO-KUHETHYECKOM TeopuH (15 yacos)

OCHOBHBIE MOJOXKEHUS MOJIEKYISIPHO-KHHETUYECKON TEOPUM U UX OIBITHOE
obocHoBanue. bpoyHosckoe nBuxenue. Juddysus. Xapakrep ABHKCHHUS U
B3aMMOJCICTBUS YaCTHILL BellecTBa. MoJenn CTpOeHUsI Ia3oB, KUAKOCTEN 1
TBEPABIX T€JI U 00BSICHEHUE CBOWCTB BELIECTBA HA OCHOBE ATUX MOJIEJIEH.
Macca u pazmepsl Mosekyil. KoinndectBo Bemectsa. Ilocrosanas ABoraapo.
TemnoBoe paBHOBecue. Temnepatypa u e€ uzmepenue. lllkana temneparyp
Llenbcust. Monens uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYIISIPHO-
KUHETHUYECKOW TEOpUH UJeaIbHOro raza. AGCONOTHAs TeMIepaTypa Kak Me-
pa cpeHel KUHETUYECKOW SHEPTruu TEIJIOBOTO JIBUKEHMSI YaCTHIL ra3a.
[Ikana remnepatyp KenbBuna. ['a3oBble 3akoHBI. YpaBHeHHe Menpene- eBa—
Kunaneiipona. 3akon Jlanprona. M3ompoiiecchl B ieanbHOM rase ¢ mo-
CTOSTHHBIM KOJIMYECTBOM BellecTBa. I paduueckoe npeacTaBieHne H30mpo-
LIECCOB: M30TE€PMa, U30X0pa, n300apa.

Texnuueckue ycmpouicmea u npaKxmuyeckoe npumeHeHue. TepMoMeTp, 6apo-
METP.

lemoncmpayuu

1. OnbIThI, T0Ka3bIBAOIINE TUCKPETHOE CTPOEHHUE BEeCcTBa, POTO-
rpaUUMONEeKy OPraHUuYECKUX COEAMHEHUH.

2. OnbIThl 10 TP PY31H KUAKOCTEH U ra30B.

3. Mozenb 6pOyHOBCKOTO ABHKEHUSI.

4. Monens onbita LlTepHa.

OcHOBHBIE MOJIOKEHUS MOJIEKYIsIpHO-KuHeTHuueckon Teopun (MKT), nx
onbITHOE 0O60ocHOBaHue. Juddy3us. BpoyHoBckoe nBmkeHue. Xapakrep
NIBIKCHMS U B3aUMOJICHCTBUS YaCTHUL] BelllecTBa. Mozenu CTpoeHus ra3os,
PKUJIKOCTEN U TBEPABIX TENl U 0OBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE
ATUX MoAesel. Macca u pa3mepsl Mojekyn (aToMoB). KonnuecTBo Bertie-
ctBa. [locTostHHas ABoraapo.

TennoBoe paBHOBecue. TemnepaTypa u criocoObl e€ u3mepenus. llkana
temriepatyp Llenscus.

Monens naeansHoro raza B MKT: yacTuipl raza 1BHKyTCsS XaOTHYECKUH

HE B3aUMOJICUCTBYIOT APYT C IPYTOM.

["a3oBbIe 3aK0HBL. YpaBHeHne Menneneesa—KnanenpoHa.

AOcooTHas Temneparypa (mkana remrneparyp Kenssuna). 3axon [ans-
TOHA.

M3omporecchl B uealbHOM I'a3e ¢ MIOCTOSHHBIM KOJIHMYECTBOM BEIIECTBA.
['paduueckoe mpecTaBiIeHUE U30MPOLIECCOB: U30TEPMa, H30X0pa, U30-

Oapa.

CBs13p MEX/ly NaBJIEHUEM U CPEIHEN KMHETUUECKOW dHEPruel NocTyna-Tellb-
HOT'O TEIJIOBOTO JIBUYKEHHS MOJIEKYJI UJ€aIbHOTO ra3a (OCHOBHOE YpaBHEHUE
MKT uneanbHOro rasa).

Ces3b abconomuou memnepanypbl MepMOOUHAMUYECKOU CUCIEMbL CO CPeO-Hell
KUHemu4ecKol sHepauell HOCMYNAmenIbHO20 MeNl08020 OBUNCEHUS e€
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5. OnbIThI, 10Ka3bIBAIOIIUE CYIIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMO-/ICHCTBUSI.
6. Mozens, WILTIOCTPUPYIONIAs IPUPOTY JABJICHUS ra3a Ha CTEHKH COCY/a.
7. OnbIThI, WIITIOCTPUPYIOLIKE YPABHEHHE COCTOSIHUS U1€aIbHOTO T'a3a,
U30-TIPOLIECCHI.

Yuenuueckuii 3xcnepumenm, nabopamopnusie pavomot

1. Onpenenenne Macchl BO3/1yXa B KJJaCCHOM KOMHATe HAa OCHOBE U3Me-
pEHNII00bEMA KOMHATBI, AABJICHUS U TEMIIEPATYphl BO3/yXa B HEM.
2. VMccnenoBanue 3aBUCUMOCTH MEXTy TapaMeTpaMu COCTOSTHUS pa3-

PCKCH-HOT'O rasa.

uacmuy.
Texuuueckue ycmpoiicmea u mexHojio2uieckue npoyeccwl. TepMOMeTp, Oa-
POMETD, noIyueHue HaHoMamepuaios.

/lemoncmpayuu

Moenu ABMKEHHSI YaCTHIL BELIECTBA.

Moienb OpOYHOBCKOTO JIBUKCHHSI.

Buoeoponuk ¢ 3anucvio peaibHo20 6POYHOBCKO20 OBUNCEHUS.

Juddy3us KuIKOCTEH.

Monens onbita [lITepHa.

[IpuTsixeHne MOJIEKYII.

Moenu KpUCTATUTHUECKUX PEIIETOK.

Habnroenue u ncciieioBaHNe U30IPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomot, npakmuxym Vccine-
dosanue npoyecca yCmarosleHus menio8o20 pasHo8ecUs npu men-100o0memne
MeoicOy eopsueti U X0I00HOU BOOOII.

H3yuenue usomepmuuecko2o npoyecca (PeKoOMeHO08AHO UCNONb308AHUE
yugposoil 1abopamopuu).

U3yuenue usoxopnozo npoyecca. H3zyuenue uzobapro2o npoyecca.

[Iposepka ypaeneHus cocCmosiHus.

3.2 Ocuosl TepmoguHaMuku (10 gaco)

3.2 OcHoBbI TepMOguHAMUKH (20 4acoB)

TepmonnHamu4deckas cucreMa. BHyTpeHHss SHEpI s TEPMOIMHAMUYECKON
CHCTeMBI U cioco0bl e€ n3MeHeHus. KoanuecTo TemnoTs! 1 pabota. BHyT-
[PEHHsIsI DQHEPIrUsl OTHOATOMHOTO MJICAJIbHOTO ra3a. Buipl Temionepenaun:
TEILIONPOBOJHOCTb, KOHBEKLIM, U3Iy4EHUE. Y IeIIbHAs TEIUIOEMKOCTD Be-
niecTBa. Koam4ecTBo TEIIOTHI IIPH TEIUIONEpeaaye.

[Tonatue 06 aguabatHoM mpouecce. IlepBolil 3akoH TepmonuHamuku. Ipu-
MEHEHHUE IMEepPBOro 3aKOHAa TEPMOJUMHAMHUKU K H3ompoueccaMm. ['paduyeckas
WHTepHpeTanus padoThl rasa.

Bropoii 3akoH TepmoanHaMuki. HeobpaTuMOCTh TPOIIeCCOB B MPUPO/IE.
TernnoBbie MamuHbL. [IpuHIMIL neiicTBUs TemoBbIX MamuH. [Tpeobpaso-
BaHUs SHEPIUM B TerioBbIX MamnHax. KII/I teruoBoit Mmammunsl. [uki Kap-
Ho 1 ero KIIJI. Dxomornueckue mpoOsieMbl TETIOIHEPTETUKH.

Texnuueckue ycmpoucmea u npaKmuyeckoe npumeHeHue: JTBUraTeib BHyT-
PEHHEro cropaHusi, ObITOBOM XOJIOAUIBHUK, KOHAUIIOHEP.

lemoncmpayuu

Tepmoounamuueckas (T/) cucmema. 3aoanue snewnux ycnosuii ons T/] cu-
cmembl. Buewnue u enympennue napamempuol. [lapamempuor T/ cucmemol
KaKk cpeoHue 3HayeHus 6eIUYUH, ONUCHIBAIOUUX €€ COCMOsAHUE HA MUKDO-
CKONUYECKOM YPOBHE.

Hynesoe nauano mepmoounamuxu. Camonpouszgonvnas peraxcayus T/] cu-
cmemvl K menjio8oMy PagHOBECUIO.

Mopenb uaeanbHOro raa B TEpMOJAMHAMUKE — CHUCTEMa YpaBHEHMI: ypas-
HeHne MenpaeneeBa—Kitaneilpona U BbIpaXKeHUE JIsI BHYTPEHHEN SHEPTUU.
YcnoBuss NPUMEHUMOCTH 3TOM MOJENN: HU3Kas KOHIIEHTPALMs YacTHI, BbI-
COKHE TeMIepaTypbl. BoipaskeHue /uisi BHyTpEHHEH SHEpPruu OJHOATOMHOI'O
WJeanbHOro rasa. Keazucmamuuecxue u necma-
muueckue npoyecchwl.

DnemeHTapHas paboTta B TepMoAMHaMuKe. Borarcnenue paboTsl o rpapuky
rnpouecca Ha pV-auarpaMmme.

Tennonepenayua kak crnoco0 u3MeHeHus BHyTpenHei sneprun T/l cuctemsl
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1.  H3meHeHWe BHYTPEHHEH SHEPIHH Tella IIPH COBEPIICHUU PabOTHI:
BbUIET NPOOKH U3 OYTHUIKH MO JEHCTBUEM CKAaTOTO BO3/lyXa, HarpeBaHUe
a¢upa BIATyHHOU TpyOKe MyTéM TpeHHsI (BUICOIEMOHCTPAITHS).
2.  V3meHenue BHyTpeHHEW YHEPTUU (TEMIEpaTyphl) TeJa IMPH TETUIO-
nepe-aade.
3. OmnbIT o agnabaTHOMY pacIIMPEHHIO BO3/1yXa (OMBIT C BO3AYIIHBIM
Or-HUBOM).
4.  Mopenu napoBoil TypOUHBI, ABUTaTENsi BHYyTPEHHETO CTOPaHUs, peak-
TUB-HOTO JIBUTaTEeJIs.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot

1. UsmepeHnue yaenbHOM TEMI0EMKOCTH.

0e3 coBepieHus paboTsl. KoHBeKIus, TEMIONPOBOIHOCTD, U3ny4deHue. Ko-
JTMYECTBO TEIJIOTHI. TerIoéMKOCTh Tena. YoenvHas u MoapHas menio- ém-
Kocmu éewjecmea. Ypasnenue Matiepa. Y nenbHas TEIIOTa CTOPAHUS TOI-JIH-
Ba. Pacuér xonmuecTBa TeIioThl npu Termionepenaye. [loustue o6 anua-
6atrHoM miporiecce. [1epBblil 3aKOH TepMOIUHAMUKY. BHYTpeHHSIs1 SHEprusl.
KonnyecTBOo TemaoThl 1 paboTa Kak MEpbl U3MEHEHUs BHYTpeHHEH sHepruun T /]
CUCTEMBI.
BTtopoii 3aK0H TepMOIMHAMUKH /1JIs1 PABHOBECHBIX IIPOIIECCOB: Uepe3 3a/1aH-
HOE paBHOBECHOE cocTosiHue T/l cucTeMbl IPOXOAUT €IMHCTBEHHAS aiha-
Oara. AGcontoTHas TeMiieparypa. Bropoii 3aKoH TepMOAMHAMMKY J1J1s1 HEPaB-
HOBECHBIX ITPOLIECCOB: HEBO3MOXKHO TEpeIaTh TEIUIOTY OT 0oJiee X0- JIOIHOTO
Tena Kk Oosiee HarpeToMy Oe3 komrencanuu (Kiaysuyc). Heobpatu-moctsb
MPUPOAHBIX MporieccoB. [IpUHIUIIBI 1EHCTBUS TETIOBBIX MAIIIMH.
KIIA. Makcumanbnoe 3nauenue KITJI. Hukn Kapno. Dkonorudeckue ac-
MEKThI CII0JIb30BAHUS TEIUIOBBIX ABUraTeseil. TernnoBoe 3arpsi3HeHNe OKpy-
PKAIOIEe CpeIbl. Texnuyeckue ycmpoii-
CmMea u mexHoI02uyecKue npoyeccsl: X0I0JWIbHUK, KOHAULIMOHED, U3ENb-
HBI U KapOIOPATOPHBIN IBUTATEIH, NApPO8as mypoOUHa, NoyYeHue C8epXHU3-
KUXx memnepamyp, Ymuiu3ayus «meniogulxy» 0mxo008 ¢ UCNOIb308aAHUEM
Mensi06020 Hacoca, ymuiu3ayus 6U0OP2aHU4ecKko20 Mmonauea 0is evlpa-
OOmMKU «Menso8ot» U 21eKkmpornepeuu. /lemoncmpayuu

1. U3MeHeHue Temnepatypsbl pH aauadaTH4ecKoM pacIliipeHnn.

2. Bo3yniHoe orHUBO.

3. CpaBHEHUE yJENIBbHBIX TEMIOEMKOCTEN BEIIECTB.

4. CiocoObl U3MEHEHUs! BHYTPEHHEN SHEPrHH.

5. UccnenoBanue aanabaTHOTO mpoIiecca.

6. KomnbvromepHole mooenu meniosvix oguecamerell.
Yuenuueckuii sxcnepumenm, nadopamopmuwie pabomol, npakmuxym

1. U3MepeHune yaenbHOU TEIUIOEMKOCTH.

2. Uccneoosanue npoyecca ocmuvléanus eeujecmed.

3. Uccneoosanue aduabamnoco npoyecca.

4. U3yueHue 83auMocesasu IHeP2UU MEHCMONEKVIAPHO20 83AUMOOelCMBUS.
U memnepamypbi KUNEHUS HCUOKOCMEU.

3.3 Arperatabie cocTostHus BemecTBa. ®a3oBbie mepexonl (5 yacoB)

3.3 ArperatHbie cocTosiHUS BeriecTBa. Pa3oBbie nepexo bt (14 yacos)

[TapooOpazoBanue u KoHaeHcauus. Vicnapenue u kunenue. A6coyoTHas U

[TapooOpa3oBanue u KoHeHcanus. Vicnapenue u kumneHue. Y gebHas
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OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yXa. HacklleHHbId map. YaenabHas Ter-
10Ta MapooOpa3oBaHUs. 3aBUCUMOCTb TEMIIEpaTypbl KUIIECHUS OT JaBlie-
HUSL.
Tépnoe Teno. Kpucrammueckue u amopdHbIe Tena. AHH30TPOIUS CBOWCTB
kpuctaiioB. JXKuakue kpuctaiisl. CoBpeMeHHbIe MaTepuaiibl. [1naBienue u
KpUCTaJU3alus. Y neibHast Teriora miasneHus. Cyonuma-mus.
YpaBHeHHE TEIUIOBOro OanaHca.
Texnuueckue ycmpoucmea u npakmuyeckoe npumereHue: TArpOMETP U IICHU-
XPOMETP, KaJJOPUMETP, TEXHOJIOTUH MOJIYYEHHS] COBPEMEHHBIX MaTEpPU-AJIOB,
B TOM YKCJI€ HAHOMAaTEPHAJIOB, U HAHOTEXHOJIOTHH.
/[emoncmpayuu
1. CpoilicTBa HACBILIIEHHBIX MAPOB.
2. Kurienue npy NOHWKEHHOM JaBJICHUH.
3. CrtocoObI n3MepeHust BIaKHOCTH.
4. HaGnroieHre HarpeBaHUs ¥ TUTABJICHUS KPUCTAJLTUNIECKOTO BEIIIECTBA.
5. JleMOHCTpalus KpUCTaJLIOB.
Yuenuueckuii sxcnepumenm, nabopamopnuie padomut
1. Usmepenue OTHOCUTENIBHOH BIQXKHOCTH BO3AyXa.

TEIJIOTa TapOOOPA30BAHMS.

Hacelimennbie 1 HeHachleHHbIE Mapbl. KauecTBeHHas 3aBUCUMOCTb IIIOT-
HOCTH U JIaBJICHHS HACBILIEHHOTO Mapa OT TeMIIepaTyphl, UX HE3aBUCHU-
MOCTh OT 00bE€Ma HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TeMIIepaTyphl KHIIe-
HUSI OT JaBJICHUS B KUIKOCTH.

BnakxHocTh Bo3tyxa. AGCOIIOTHAS U OTHOCUTENbHASI BIaKHOCTb. TBEpPI0E
teno. Kpucrammyeckue u amopgHbie Tena. AHU30TPOIHS CBOHCTBKPUCTAIT-
noB. [InaBnenue u kpucraumzanus. Y aeabHas TersioTa rmiasienus. Cyomu-
Malusl.

/lehopmayuu meépooeo mena. Pacmsoicenue u cocamue. Cogue. Mooy
fOnea. [Ipeden ynpyaux oegpopmayuii.

Tennosoe pacuwupenue scuokocmetl u meépovix mei, 00bEMHOE U TUHEll-
Hoe pacuupenue. AHeapMoHu3M meniosslx Ko1eOanull Yacmuy eeuecmea
KaK NpUYuUHa menio8o2o pacuiupenus mei (Ha KauecmeenHom YposHe).

[ Ipeobpaszosanue sHepauu 6 hazosvix nepexoodax. Ypaenenue meniogoo
banamuca.

[losepxnocmuoe namsasxcenue. Koagpguyuenm nosepxnocmuoeo namsdice-
Hus. Kanunniapuvle sgnenus. /lasnenue noo UCKpUSIEHHOU NOBEPXHOCBIO
orcuoxocmu. @opmyna Jlannaca.

Texuuueckue ycmpoucmea u mexHonio2udecKue npoyeccyl. KUIKue Kpu-
CTaJIJIbI, COBPEMEHHbBIE MaTEPHAIIBI.

Vlemoncmpayuu

TennoBoe pacuupenue. CBoiicTBa HachIeHHBIX NapoB. Kunenue. Kure-
HUE MTPU TTOHM>KEHHOM JIaBJICHUH.

U3mepenue cunvl nogepxHocmuo2o Hamsicenuss. Onvimol ¢ MbLIbHbIMU
NIEHKAMU.

Cmauusanue. Kanunnapnvie sagnenus. Mooenu HeHbI0MOHOBCKOU HCUOKO-CMU.
Crioco0ObI M3MEpEeHHs BIAKHOCTH. VccnenoBanne HarpeBaHus U TjiaBje-
HUSI KPUCTAJUTMYECKOTO BEILIECTBA.

Buowi oeghopmayuii. Habarooenue manvix oepopmayuii. Yuenuueckuii
IKCnepumenm, 1adopamopnsle padomul, npakmukymlizyuenue 3axo-
HOMepHOCmelU UCNAPeHUs HCUOKOCTELL.

H3mepenue yoenvHoli meniomsl niasieHus Ivbod.

U3yuenue ceolicme HaACbIWEHHbIX NAPOs.
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M3mepenue abCoMOTHON BIAXKHOCTH BO3/TyXa M OIIEHKAa MacChl TapOBB
HIOMEIIICHHH.

H3mepenue koaghduyuenma nogepxHOCMHO20 HAMAHCEHUS.

3zmepenue mooyns FOuea. Hccneoosanue 3asucumocmu oeghopmayuu pe-3u-
H08020 00pPA3YA OM NPUTLOHCEHHOU K HEMY CUTBL.

Tema 4. DnexTpoaunamuka (22 yaca)

Tema 4. Daexrponunamuka (54 gaca)

4.1 Dnexrpocratuka (10 yaco)

4.1 DnexTpudeckoe noJe (24 yaca)

OnexTpuzanus Tel. JNEeKTpUudYecKui 3apsia. [IBa BuAa 3JIEKTpUUYECKUX 3a-
psnoB. IIpoBONHUKM, AMANEKTPUKU U IOJYIPOBOJHUKH. 3aKOH COXpaHe-
HUS DJIEKTPUYECKOTO 3apsa.
BsaumopeiictBue 3aps10B. 3akoH Kynona. ToueuHbli 351eKTpUUecKuii 3a-
psa. Dnexrpuueckoe nose. Harpsok€HHOCTB eKkTpuyeckoro nos. [Ipun-
LU CYNIEPIIO3ULINN AIEKTPUUECKUX IToJIeH. JIMHUU HanpsyKEHHOCTH dJIeK-
TPUYECKOIO MOJIS.
Pabota cui anekTpocraTrueckoro noist. [lorernuan. PasnocTs moreHmnma-
110B. [IpOBOJHUKY U IUAIEKTPUKH B 3IEKTPOCTATUYECKOM IoJ1e. JIudmex-
TpUUECKasl IPOHULIAEMOCTb.
OnexrpoéMkocTb. KonaeHcaTop. D1eKTpoéMKOCTh MIIOCKOT0 KOH/IEHCa-Topa.
DHeprus 3apsKEHHOT0 KOHAEHCaTopa.
Texnuueckue ycmpoticmea u npakmuieckoe npumeHeHue. SIEKTPOCKOIL,
PIIEKTPOMETp, AJIEKTPOCTATHYECKasl 3alluTa, 3a3e€MJICHHE 3JeKTponpudo-
POB, KOHAEHCATOP, KOMPOBAJIBHBIN allapaT, CTpyWHBIA IPUHTED.
Vlemoncmpayuu

1. VcrpoiicTBO ¥ NpUHIUT JEHCTBUS AIEKTPOMETPA.

2. BzaumoyieiicTBre HaJIEKTPU30BAHHBIX TeJl.

3. DiekTpuvecKoe moJje 3apsHKEHHBIX Tl

4. IIpOBOTHUKH B 3JIEKTPOCTATHUECKOM IIOJIE.

5. DnekTpocTaTuyeckas 3aIuTa.

6. J{nnJIeKTPUKH B 2JIEKTPOCTATUYECKOM TOJIE.

7. 3aBUCUMOCTb JIEKTPOEMKOCTH TIOCKOTO KOHJIEHCATOpa OT IO 1

IUTACTHH, PACCTOSHUS MEXAY HUMU U IU3JIEKTPUYECKON TPOHUIIAEMOCTH.

8. DHeprust 3apsHKEHHOTO KOHJICHCATOPa.
Yuenuueckuit sxcnepumenm, nabopamopnwie padomot
1. I3amepeHnue 31eKTpoEMKOCTH KOHACHCATOPA.

DJIeKTpu3aus Tea U €€ MpOosIBIICHU. DJIEKTpUIEeCKUil 3apsi. [[Ba Buia
AIEKTpUYECKUX 3apAaoB. [IpoBOIHUKY, TUAIEKTPUKH U TOTYTIPOBOTHUKH.
DneMeHTapHBIN JIEKTPUUECKUN 3apsia. 3aKOH COXpaHEHUS 3JIEKTpUYe- CKO-
ro 3apsja.

BsaumonerictBue 3apsiioB. Toueunsie 3apsaabl. 3akoH Kynona. Dnexrpuye-
ckoe nosne. Ero aelicTBue Ha anekTpuueckue 3apsaasl. Hanpsxk€HHOCTh duiek-
Tpuueckoro nois. [IpoOHbi 3apsa. JInHUK Hanps-)KEHHOCTHU JIEKTPUUECKOTO
noJist. OTHOPOJHOE JIEKTPUUYECKOE TIOJIE.

[loTeHMaTBHOCTD 3JIEKTPOCTATUYECKOrO MoJs. Pa3HOCTh MOTEHIMAIOB U
HanpspkeHue. [loTeHuunanbHas YHEprus 3apsaa B AJIEKTPOCTATUYECKOMIIO-
ne. [lorenuman snexkrpocraTudeckoro nosis. Cesi3p HANPSXKEHHOCTU

[10JI ¥ Pa3HOCTU MOTEHIIUAJIOB JJISl 3JIEKTPOCTATUUYECKOTO MoJis (Kak 0/1-
HOPOJHOT'0, TAK U HEOJHOPOAHOTIO).

[IpuHIMD Cynepno3ULMH 3JIEKTPUUECKUX MOJIEH.

[ lone moueunoeco 3apsoda. Ilone pasnomepro 3apsidcennoti cghepuol. [lone pag-Ho-
MepHOo 3apsidicenno20 no 00vémy wapa. Ilone pagnomepro 3apsaiceHHol becko-
Heunou niockocmu. Kapmunol auHuil HANPANCEHHOCMU SMUX NOJel

U IKGUNOMEHYUATLHBIX NOBEPXHOCELL.

[IpoBOAHMKYN B 3JEKTPOCTATHUECKOM II0JIE. Y CIIOBUE PAaBHOBECHSI 3apsIOB.
JIMpNeKTpUKU B 3JEKTPOCTATUUECKOM ToJie. [(uasnexkTtpudeckas nmpoHuULae-
MOCTbH BEILIECTBA.

Konzaencarop. 2nekTpo€MKOCTh KOHAEHCATOPa. INEKTPOEMKOCTh TIOCKOTOKOH-
JIeHcaTopa.

[ lapannenvroe coedunenue konoencamopos. [lociedosamenvroe coedune-Hue
KOHOeHcamopog. JHEPIus 3apsHKEHHOT0 KOHIGHCAaTopa.

{sudicenue 3apsajiceHHol Yacmuybl 8 0OHOPOOHOM dlleKmpudeckom noe. Tex-
HUYecKue yCmpoucmed u mexHoa02udecKue npoyeccyl. SIEKTPOCKOI, JIEKTPO-

METp, IMEKTPOCTATHUYECKAsl 3aIUTa, 3a3EMJICHUE AIEKTPOITPHOOPOB,
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KOHJICHCATOPHI, 2eHepamop Ban de I paaga.

/lemoncmpayuu

Y CTpOHCTBO M MPUHIUIT IEUCTBUS DJIEKTPOMETPA. DIICKTPUUECKOE TOJIE 3a-
PSOKCHHBIX [APUKOB. DIEKTPHUECKOE MOJIE IBYX 3apSKCHHBIX IUIACTHH.
(Mooenw snekmpocmamuueckozo eenepamopa (Ban oe ' paagha).
[TpOBOAHVKY B JIEKTPUIECCKOM ITOJIC. DICKTPOCTATHUECKAS 3aIUTA.
Yempoticmeo u deticmsue kondeHcamopa noCmMosIHHOU U NepeMeHHOU EM-
Kocmu.

3aBUCUMOCTb 3JEKTPOEMKOCTH IJIOCKOT0 KOH/IEHCATOpa OT IUIOIIA U I1J1a-
CTHH, PACCTOSHUS MKy HUIMH U JUDJICKTPHUSCKON MPOHUIIAEMOCTH.
DHEPTHs JISKTPUICCKOTO TIOJIS 3apsHKEHHOTO KOHICHCATOPA.

3apsoka u paspsaoxka KOHOeHCamopa yepes pe3ucmop.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padbomot, npaKmuKym
Oyenxa cun 63aumoO0eticmeusi 3apsadCcenHbIX mej.

HabniooeHue npespawjenus SHepeul 3apsadceHH020 KOHOEeHCamopa 8 SHep-
U0 UBTTYUeHUS

cgemoouooa. M3yuenue npomeKkanus moxa 8 yenu, cooepaicaujeri KOHOeHca-mop.
Pacnpedenenue pasHocmu noOmeHyuanio8 (HanpsaiceHus) npu nociedosa-
mejibHOM coeOUuHeHUuU

KOHOeHcamopos. Hccnedosanue pa3psada KOHOeHcamopa uepes pe3ucmop.

4.2 TlocTostHHBIH AekTpruecKkuil Tok. Toku B pasHbix cpenax (12 yacos)

4.2 TTocTOSIHHBIH 3JICKTpUIeCKUil TOK (24 yaca)

DNeKTpUYECKU TOK. Y CJIOBUS CYIIECTBOBaHUS SJIEKTpUUECKOro Toka. Mc-Tou-
HuKHU Toka. Cuia Toka. [locTosHHBIH TOK.

Hanpspxenue. 3akon OMa 11 ydacTka Lemnu.

DNEeKTPUYECKOE COMPOTUBIIEHUE. Y ICIbHOE COTIPOTUBIIEHNE BEIECTRA.
[TocnenoBarensHOE, MapaieTbHOE, CMEIIAHHOE COSUHEHNE MPOBOHU-

KOB.

Pabota snextpudeckoro Toka. 3akoH J[xoyns—IJIenma. MomHoOCTb 2J1ek-
TPUYECKOTO TOKA.

OJ1C u BHyTpeHHEE CONPOTUBIICHHE NCTOYHUKA TOKA. 3akoH OMa J1J1 1oJI-HOM
(3aMKHYTOI) 351eKTpuueckoil nenu. Koporkoe 3aMbIkanue.

DNeKTpOHHAsI MPOBOJAMMOCTh TBEPIBIX METAUIOB. 3aBUCHUMOCTH COTPO-THB-
JIEHUs METAJUIOB OT TeMiepaTypbl. CBEpXIPOBOJUMOCTD.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MYyYKOB.

Cuna toka. [locTostHHBIN TOK. Y CIIOBHS CYILIECTBOBaHUS TOCTOSIHHOTO
piekTpudeckoro Toka. Mcrounnku Toka. Hanpsokenne U u DJ1C E. 3akon
OmMa 11t yyacTKa LETH.

DNEeKTpUYECKOE COPOTUBIIEHHUE. 3aBUCUMOCTb COIPOTUBIIEHUS OJTHOPOI-
HOT'O MTPOBOJIHMKA OT €r0 JUIMHBI U MJIOLIA U TOTIEPEYHOrO CEUCHHUS.

Y aenpHOe CONPOTHBIIEHUE BEIIECTBA.

[locnenoBarenpHOE, MapajljiebHOE, CMEIIAHHOE COEAMHEHUE IMPOBOJHHU-
KOB. Pacué€r pa3BeTBNEHHBIX deKTpUUecKux meneit. Ilpasuna Kupxeoga.
PaboTa snekrpuueckoro Toka. 3akoH J[xoyns—Ilenna.

MOIIHOCTD 3JIEKTPUYECKOTr0 TOKa. 1ennosas MOwHOCmb, bloensemas Ha
pesucmope.

OJIC m BHyTpEeHHEe CONMPOTHUBIICHHE HMCTOYHMKA TOKa. 3akoH Oma mjis
MOJIHOM (3aMKHYTOM) 3JIEKTPUUECKOM 11enu. MOIIHOCTh HCTOYHUKA TOKA.
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[TonynpoBoaanku. CoOCTBEHHAs M MPUMECHAs TPOBOIMMOCTD TIOJIYTIPO- BOJI-
HUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBoHUKOBBIC TPHOOPHL. DIEKTPH-
YECKUM TOK B pacTBOpaxX M paciuiaBax 3JIEKTPOJIIUTOB. DIEKTPOIU-TUUECKAS
nrccouuanus. JIEKTPOIH3.
DJIEKTpUYECKUH TOK B razax. CaMoCTOSTENbHBINA U HECAMOCTOSITEIbHBIAPA3PSI.
Monnus. [nazma.
Texnuueckue ycmpoucmea u npaKmuyeckoe npumeHeHue . aMrnepMeTp, BoJb-
TMETp, PEOCTaT, UICTOYHUKH TOKA, dJICKTPOHATPEBATEIBHBIE MPUOOPHI,IJICK-
TPOOCBETHUTEIIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS], BAKYYyM- HBIU JU-
0Jl, TEPMHUCTOPHI U (OTOPE3UCTOPHI, MOIYIIPOBOTHUKOBBIN THOI, TATbBAaHHUKA.
/[emoncmpayuu

1. N3mepenHue cuitbl TOKA U HAIIPSHKCHHMS.

2.  3aBUCHMOCTH COINPOTUBIICHUS IMIMHAPUIECKUX MPOBOJTHUKOB OT

JUTUHBI, TUTOILIAIA MTOMEPEYHOr0 CEUCHUs U MaTepuaa.

3. CmemianHoe COeIMHEHHE MTPOBOAHHUKOB.

4. Ipsmoe usmepenue IJ1C. KopoTkoe 3aMbIkaHUE IaJIbBAHUYECKOTO 3JIe-

MEHTa U OIICHKA BHYTPEHHEIO COIPOTUBIICHHUS.

5. 3aBUCUMOCTb COIIPOTUBIICHUS METAIIOB OT TEMIIEPATYPHI.

6. IIpoBOAMMOCTB 3JEKTPOIUTOB.
7. HWckpoBoii pa3ps 1 IpOBOJAUMOCTb BO3TyXa.
8.  OmHOCTOPOHHSS MPOBOJAUMOCTH THOAA.

Yuenuueckuit sxcnepumenm, nabopamopnwie pabomot
1. 3ydenune CMEIIaHHOTO COSTMHEHUS PE3UCTOPOB.
2. Nsmepenue DJ]C ucTouHMKA TOKA M €70 BHYTPEHHETO CONIPOTHBIICHHUSL.
3. Habmogenue anextponusa.

KopoTkoe 3ambikaHue.

Konoencamop 6 yenu nocmosiHHo20 mokxa.

Texnuueckue ycmpoiicmea u mexHojnio2uyeckKue npoyeccol. aMInepMeTp,
BOJIbTMETP, PEOCTAT, CUETUHMK AICKTPUICCKON SHEPTHH.

/lemoncmpauuu

M3mepeHne cuibl TOKa U HaIPSKEHUS.

Hccnedosanue 3a8UcumMocmu CUbl MOKA OM HANPAJICEeHUs. O/ pe3Ucmopa,
1amMnbl HAKATUBAHUS U CBEMOOUO0OA.

3aBHUCHUMOCTh COMPOTHUBIICHUS [IIJIUHAPUICCKUX TIPOBOIHUKOB OT JUTHHEI,
IJIOIIA/TH TTOTICPEYHOTO CEYCHHS U MaTepHala.

Hccnedosanue 3a8ucumocmu CUlbl MOKA 0N CONPOMUBTEHUS. NPU NOCMO-SIH-
HOM HANPAXCEHUU.

[Tpsimoe uzmepenue DJIC. KopoTkoe 3aMbIkaHUE TaTbBAHHYECKOTO 3JIe-
MEHTa M OllEHKa BHYTPEHHETO CONPOTUBIEHUsA. Cnocobwl coeounenus uc-
mounuxos moka, IC bamapeii.

Hccnedosanue pazHocmu nOmMeHyuaios mexcoy noiocamu UCMo4HuKa
moKa om Cuibl MOKaA 6 Uenu.

Yuenuueckuii sxcnepumenm, nadopamopmuuie pabomol, npAKmMuKym
Hccnedosanue cmeulanno2o coeOuHenUs pe3ucmopos.

U3mepenue yoenbHo20 cOnpomuienus Npo8oOHUKOS.

Hccnedosanue 3a8Ucumocmu CUibl MOKA OmM HANPSHCeHUs OIS IAMNbIHAKAIU-
BaHUSL.

Veenuuenue npeoena uzmepenusi amnepmempa (6onommempa). Iamepe-
Hue DJ[C u BHyTpeHHETr0o CONPOTUBJICHHSI UICTOUYHUKA TOKa. Mccrnedosanue
sasucumocmu 3/[C eanveanuuecko2o snemenma om epe-meHu npu Kopom-
KOM 3AMbIKAHUU.

Uccnedosanue pazHocmu nOmMeHYyuaios mexcoy noocamu UCMo4HuKa
MoKa om cuibl MoKa 6 yent.

Hccnedosanue 3a8ucumocmu NOAe3HOU MOWHOCMU UCIOYHUKA MOKA OM
CUlbl MOKA.

HaGmronenue snextponmsa

4.3 Toku B pa3HBIX cpenax (6 4acoB)

DJeKTpuUuecKas IPOBOAMMOCTh Pa3JIMYHBIX BELIECTB. DJIEKTPOHHAS IIPO-
BOJAMMOCTH TBEPJBIX METAJUIOB. 3aBUCUMOCTb COITPOTUBJICHHS METANIOBOT
Temneparypbl. CBEpXIIPOBOAUMOCTD.
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DJIEKTPUUYECKUI TOK B BakyyMme. CBOMCTBA 3JIE€KTPOHHBIX IMy4YKOB. [lomy-
npoBoAHUKHU. COOCTBEHHAs U TPUMECHAs IPOBOJAUMOCTD MOJIYIIPO- BOIHU-
koB. CBoiicTBa p—N-niepexoaa. [TomynpoBoiHUKOBBIE TPUOOPHI. DIEKTPHU-
YECKHUIl TOK B JIEKTPOJIUTAX. DIEKTPOIUTHUECKAs JUCCOLUAIUS. DIEKTPO-
mu3. 3akoHbl Dapanes A ANEKTPOIIN3a.

DnexkTpuyeckuil Tok B razax. CaMoCTOsATENbHbIN U HECAMOCTOSTEIbHBIN
paspsl. PaznuyHble TUITBI CaMOCTOATENBHOTO pa3psna. Monnus. [1nazma.
Texnuyeckue ycmpoucmea u npaKmuyeckoe npumeHenue. ra3opaspsiiHble
JTaMIIbl, JIEKTPOHHO-IIy4eBask TpyOKa, MOJIYIIPOBOJHUKOBBIE TPHUOOPHI:
o1, TpaH3UCTOpP, GOTOAMO], CBETOAUO; ralbBaHUKa, paHUPOBAHKE
MeEIH, BBITUIABKA aFOMUHHUS, DJIEKTPOHHASI MUKPOCKOTIHSL.
lemoncmpayuu

3aBHCUMOCTH CONTPOTUBIICHUS METAJUIOB OT TeMIieparypsl. [IpoBoauMocTs
AIIEKTPOJIUTOB.

3axonvl anexkmponuza Papades. Uckposotl paspsao u nposoouMocms 603-
oyxa.

CpasHenue npoeooumocmu Memanios u noaynpo8oOHUKOB.
OAHOCTOPOHHSISI MPOBOIUMOCTD AUO/A.

Yuenuueckuit sxcnepumenm, nabopamopmnuie pabomel, npaxmuxkym
HaGnronenue snexrponusa. Mamepenue 3apada 00Ho8anieHmHo2o uona. Hc-
credosanue 3a8UCUMOCMU CONPOMUBTEHUS MEPMOPE3UCOPA OM meM-nepa-

mypeoi.
Cusamue 801bM-AMNEPHOU XAPAKMEPUCTNUKU OUOOA.

OU3BNYECKHWU ITPAKTUKYM (16 gacoB)

Cnocobvl uzmepenus uzuieckux eIuduH ¢ UCHONb308AHUEM AHALO208bIX U
YuUpposLIX UMEPUMENHBIX NPUOOPOE U KOMNBIOMEPHLIX OAMYUKOBLIX CU-
cmem. AbcontomHule u OMHOCUMENbHbIE NOZPEUHOCIU USMEPEHUL PUIULECKUX
eenuyun. Oyenka epanuy nocpeutHocmell.

[Iposedenue KOCBEHHLIX U3MePeHUll, UCCIe008aHULl 3asucumocmeni Qusu-
YeCKUX 8elUYUH, NPOBEPKA NPEVTIOHCEHHBIX cunomes (6b100p uz pabom,
ONUCAHHBIX 8 MEeMAMUYEecKUx pas0enax «Yuenuueckuu sKkcnepumenm, na-
bopamopHbvie pabomol, NPAKMUKYM»).

Pe3eps (2 yaca)

Pe3eps (10 gacoB)
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TemaTnueckoe miianupoBanmne kypcal0 kiaacc

ba3oBblil ypoBeHb (2 yaca)

VYrayOneHnHbiit ypoBeHsb (5 yacoB)

Kon-Bo |Tema: @du3uka 1 MeTObI HAYYHOI'0 MO3HAHUA 2/54 Kon-Bo
JaCoB JacoB
1 ®du3uka — Hayka o npupone. Haydnsie metosl 1mo-
3HaHUS OKpYy»Karollero Mmupa. Ponb sxkcriepumenTa u
TEOPHH B IIPOIIECCE TO3HAHUS MPUPOJIBL. DKCIIEpU-
MEHT B pu3uke. MoaenupoBaHue GpU3NIECKHX sIBIIe-
HUU U IIPOLIECCOB.
JlemoHcTpauuu 1. AHanorosble 1 HU(PPOBbIE U3MeE-
pUTEIBHBIE IPHOOPHI, KOMITBIOTEPHBIE TATIYUKH.
1 Hayunble runotessl. @u3zndeckue 3aKOHbI U TEOPUU.
['paHUIIBI MPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[Tpuniun cootBercTBUsA. Posb 1 MecTo (u3uku B
(OpMHUPOBAHUN COBPEMEHHOW HAyYHOM KapTHUHBI
MUpPA, B IPAKTUUYECKON JEATEIILHOCTH JIFOJCH.
Cnocobul uzmepenus gusuieckux eeauyun (AHaI0208ble U Yu@dposvle usmepu- 1
menvHble npubOpsl, KOMHbIOMeEPHbIE 0amyuKosvie cucmemvl). Ilozpewnocmu u3-
Mepenutl puzuiecKux enuduHr (AOCONOMHUAsL U OMHOCUMENbHASL).
(Mooenuposanue ¢uzuueckux aeieHull U npoyeccos (MamepualbHas moyka, ao- 1
COMOMHO MBEPAOE Mel0, UOCANbHASL HCUOKOCTb, UOCANbHBLIL 243, MOYeYHbLI 3a-psid)| ).
labopamopnas paboma. H3zmepenue cunvl moka u Hanpsasxcenus 8 yenu nocmo- |1
11020 MOKA NPU NOMOWU AHANO208bIX U YUPDPOBbIX UMEPUMENbHBIX NPUOO-
pos.
Tema: Mexanuka  18//354
Kunemaruka 4/104
1 Mexanuueckoe BrxeHne. OTHOCUTEIbHOCTh MeXa-

HU4ecKkoro ABmxkeHus. Cucrema orcuéra. TpaekTo-
pus. [lepemenenne, CkopocTs (CpeaHss CKOPOCTb,
MI'HOBEHHAsl CKOPOCTh) U YCKOPEHHE MaTepHalIbHOMN
TOYKH, UX IPOEKIIUHA HA OCH CUCTEMBI KOOPJAMHAT.
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Clo’)keHre EPEMEILICHHUI U CI0KEHUE CKOPOCTEH.
PaBHOMEpPHOE M PABHOYCKOPEHHOE IPSMOIMHENHOE
nBrkeHue. ['padukn 3aBUCHMOCTH KOOPAMHAT, CKO-
POCTH, YCKOPEHHS, ITyTH U NIEPEMELICHHS MATEPH-
JIbHOM TOuku OT BpeMeHH. CBOOOAHOE MajieHue.
Y ckopeHue cBOOOJHOTrO MaIeHHUS.

/[suoicenue mena, OpOULEeHHO20 NOO YeTIOM K 2OPUBOHM).. 1
3asucumocms KOOpOUHAM, CKOPOCMU U YCKOpeHUsi Mamepuaivrol mouku om |1
epemenu U ux epaguxu
Pewenue 3a0au no meme «/{udicenue mena, 6pouieHHo2o noo yeiom K copu- |1
30HmMY. »

KpuBonuneiinoe nrmxeHue. JIBuxenne MaTepuaib-

HOM TOYKHU MO OKPY>KHOCTH C IMTOCTOSIHHOM TI0 MOJTYJTIO

CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JINHENHAS CKOPOCTb.

[lepuon u wactora obpamenus. LlenTpocrpeMurens-

HOE YCKOpEHUE

JlaGopaTopHast paboTta: M3ydeHne HepaBHOMEP- HOTO

TIBUKEHHUS C LIEBIO ONpeIeTICHIs] MTHOBEHHON

CKOpOCTH.
. Llenmpocmpemumenvroe (Hopmanvhoe), kacamenvHoe (maneenyuaivroe) u noi- (1
HOe YCKOpeHUue MamepuaibHoU mo4Ku
Pewenue 3a0ay 1
labopamopnas paboma: Hccreoosanue 3asucumocmu nepuooa obpawenus konu- |1
4ecK020 MAsIMHUKA OM €20 Napamempos

Junamuka 7/104u+

[IpuHmn otHOCcUTeNnbHOCTH ['anunes. I1epBblii 3a-

KOH HproToHa. IHepuHaibHbIE CUCTEMBI OTCUETA.

Macca tena. Cuna. [IpyuHIIUT Cyneprno3uiuy CHil.

Bropoii 3akoH HeroTOHA U151 MaTepruanbHOM TOUKH.

Tpernit 3akoH HproTOHA 151 MaTEpUAITBHBIX TOYEK
HeunepyuanvHole cucmemsl omcuéma (onpeoenenue, npumepwt). Bec mena, osu- |1

HCYULECO0CA C YCKOPEHUEM
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Cratuka (1 u3 4) Croosicenue cui, RPUIONCEHHBIX K MEEPOOMY MET).

Cratuka (2 u3 4) I{enmp msocecmu mena.

3akoH BceMHupHOro Tsarorenus. Cuna tsoxecrtu. [lep-
Basi KOCMUYECKasi CKOPOCTh

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

IKBUBAIEHMHOCb 2PABUMAYUOHHOU U UHEPMHOU MACCHl. 3A8UCUMOCTb YCKOpe-
HUs c60O00H020 NAOEHUsL OM 8bICOMbL HAO NOBEPXHOCIBIO NIAHEMbL U OM 2e02Pa-
@uueckoii wiupomsi. /leusicenue HebecHvIX men u ux cnymuuxos. 3akousi Kenaepa.

lasnenue. [ uopocmamuueckoe oasnenue. Cuna Apxumeoa

Pewenue 3a0au o meme «/Junamurxay

Tpenue. Buabl TpeHus (oKosi, CKOJIbKEHUs, Kaue-
Hus). Cuna tpenus. Cyxoe Tpenue. Cuina TpeHus
CKOJIbJKEHUS U cuiia TpeHus nokos. Koapunuent
Tperust. Cuia conpoTUBICHUS IIPU IBUKEHUU Tella
B )KMJIKOCTH WJIU Tase.

[TocTynaTensHOE U BpalaTeaIbHOE JBHKEHUE a0Co-
JIFOTHO TBEPJIOTO TENA.

MOMEHT CHIIbI OTHOCHUTEIIBHO OCH BpaleHus. [1nedo
CUJIBL. Y CJIOBUS PABHOBECHS TBEPIOTO TeA.

(Craruka 3 u3 4) Vemotiuusoe, neycmouiuusoe, bespasziuunoe pasnosecue. Jlabo-
pamopnas paboma: Hszmepenue kodguyuenma mpenus no eruyune y2no-6020
koaghuyuenma 3aeucumocmu Fmp(N).

[ Ipakmukym « H3mepenue pasnooeticmsyroueti cui npu 08udceHuu bpycka no
HAKJIOHHOU NIOCKOCTUY

[ Ipakmukym « smepenue pasHooeticmayroweli cui npu 08udceHuu bpycka no
HAKJIOHHOU NJIOCKOCIUY

JlaboparopHas pabora «MccienoBanue ycioBuil pas-
HOBECHUS TBEPAOTO TeIa, UMEIOIIETO OCh BPAILICHUS.

(Cratuka 4 u3 4) JlaboparopHas pabora «/3yueHune yCTOHYMBOCTH TBEPIOTO

TCJIa, MMCIOICTO IIJIOIIadb OIIOPHKI.»

3aKoHbI COXpaHeHHUs B MexaHuKe 6/10
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Mritynibc MaTepralbHON TOYKH (TeJa), CHCTEMBI Ma-
TEPUATBHBIX TOYCK. IMITyJIbC CHITBI M H3MEHEHUE M-
MyJbCa TeNa. 3aKOH COXPaHEHUs UMITYJIbca. PeakTus-
HOE JIBIDKCHHE

\Momenm umnynvca mamepuanvroi mouku. [Ipedocmasnenue o coxpanenuu mo-
MeHma umMnynbea 6 YeHmpaibHblX NOJSX.

[[enmp macc. Teopema o d0sudicenuu yenmpa macc.

Peuienue 3a0a4 no meme «3axon COXPAHREHUS UMNYTIbCA»

Pabora cuibl. MOLIHOCTE CHJIBI.

Kunernueckas OHCPIruAa MaTCpHaHLHOﬁ Touku. Teo-
pEMa 00 M3MEHEHNH KHHETHYECKO OHCPIUM.

[Paboma cunvl Ha Manom u Ha KoHeunom nepemewjenuu. I pagpuueckoe npedcmas-
1enue pabomul cubl.

[ [paxmuxym « Usmepenue umnynvca mena no mopmMo3HOMY Nymu.»

[ Ipakmukym «zmepenue umnynvca meaa no mopmosHoOMY nymu. »

[TorenumnaneHas 3Heprus. [lorenunansHas sHeprus
yrpyro neopmMupoBaHHOM NpykuHbL. [loTeHITMAB-
Hasi S)Heprus Teaa BOau3u nosepxHoctu 3emi. [lo-
TEeHIIMAJIbHBIE U HEMOTECHIIMAIbHBIE CUIIbL. CBSI3b pa-
00ThI HEMOTEHITHAIBHBIX CUJI C U3MEHEHHNEM MEXaHH-
4ECKOM YHEPTUU CUCTEMBI TEI

3aKOH COXpaHEHHsI MEXaHMUYECKOU SHEPTHH. YIIpyrue
U HEeyNpyrue CTOJIKHOBEHHUs. JlabopaTopHast

pabota «/3yueHune abCoIOTHO HEYIIPYTOro yaapa ¢
IMOMOIIBIO IBYX OJJMHAKOBLIX HUTAHBIX MadTHUKOB)

[ lomenyuanvhas snepeus mena 8 0OHOPOOHOM 2pasumayuoHHom noie. Ilomen-
YUAbHASA dHepeUs mea 8 2pasumayuOHHOM nojle 0OHOPOOHO20 Wapa (HYmpu u

GHE wapa). Bmopa}z KOCMUYeCcKasl CKopocnib. Tpembﬂ Kocmu4decKkas CKopocnib.
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Ypasnenue bepnynnu 0nsa udeanvbHo #HUOKOCmMuU KaxK cie0Cmeaue 3aKoHa coxpame-
HUS MEXAHUYECKOU IHEP2ULL.

Ulabopamopnas paboma «Onpedenerue pabomvi Cuibl MPeHUs NPU OBUNCEHUU
mena no HaKIOHHOU NAOCKOCHU. »

Tema: MoJieky/isipHast pu3uKa U TePMOIUHAMHMKA 24

149

OCHOBBI MOJICKYJIIpHO-KHHEeTHUYeCKOU Teopuu 9/15+3 (mpakTukym)

OCHOBHBIE IT0JIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON
TEOPHH U MX OIBITHOE 000CHOBaHKE. bpoyHOBCKOE
nBkenue. uddysus. Xapakrep ABUKEHUS U B3au-
MOJEHUCTBUS YaCTUL] BeuiecTBa. Moenu cTpoeHus ra-
30B, KHJIKOCTEH U TBEPABIX TNl U OOBSICHEHUE CBOWCTB
BELICCTBA HA OCHOBE 3TUX MOJEJIEH.

Macca u pazmepsl moisiekyi. KonndecTBo BemecTsa.
[Tocrosinnas ABorazpo. TemnoBoe paBHoBecue. Tem-
neparypa u e€ nsmepenue. llkamna remneparyp Liens-
CHsI

Pewenue 3a0au

Pewenue 3a0au

Iabopamopnas paboma: Hccneoosanue npoyecca ycmanosieHus meniogo2opas-
HOo8ecUsl npu MmenioooMene MexHcoy 20payell U X0JI00HOU 80001

Monens uaeanpHoro raza. OCHOBHOE ypaBHEHHE MO-
JIEKYJISIPHO-KMHETUYECKON TEOPUH U1€aIbHOTO Ta3a.

AOcooTHas TeMIepaTypa Kak Mepa cpeaHei KuHe-
THYECKOW 3HEPIUH TEIJIOBOTO ABUKEHUS YaCTHULL
ra3a. [Ilkana remneparyp KenbBuna.

(Mooens uoeanvroeo eaza 6 MKT: wacmuybl 2aza 08usicymcs xaomuiecku u He
63aUMOOCUCMBYIOM OpYe C OPY2OM

Cea3b abcontommuol memnepamypvl mepmoOUHAMUYECKOU CUCTEMbL CO CPeOHell
KuUHemu4eckol dHepaueti NOCMynameibHo20 Menio8o20 08UNCEHUsL e€ Yacmuy
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Pewenue 3a0ay no meme « OchosHoe ypaeHerue MOJZBKyJZﬂpHO'KuHelil€CKOIZ
meopuu»

["a30BbIe 3ak0HBI. Y paBHeHHE MenaeneeBa—Kia-
neiipona. 3akoH JlambToHa

HSOHpOHCCCH B HACaJIbHOM ra3€ ¢ IIOCTOIHHBIM KO-
JIMYCCTBOM BCHIICCTBA

[ Ipakxmukym « M3yuenue uzomepmuueckoz2o npoyecca (pekomeno08aHo Ucnolb30-
sanue yughposotl 1abopamopuir). »

[ Ipakxmukym «3yuenue uzomepmuyecko2o npoyecca (PeKomeH008aHo UCHOIb30-
sanue yugdposot 1abopamopuir). »

Peuwierue 3a0au no meme «I azoevle 3axonvly

['paduueckoe npencTaBieHNe H30MPOIECCOB: U30-
TepMa, H30Xopa, u3odapa.

JlaboparopHas pabora: OnpeeneHrne Macchl BO3AyXaB
KJIACCHOW KOMHATe Ha OCHOBE U3MEpPEeHHI 00bEMa
KOMHATBI, TaBJICHHS U TEMIIEPaTyphl BO3/1yXa B HEH.

JlabopaTopHas padota «3yuenue n3006apHOTo npoiecca»

Pewenue 3a0ay no meme «H3zonpoyeccwvl 8 udeanibHom eaze ¢ NOCMOSAHHbIM KO-
yecmeom sewecmsa. I paguueckoe npedcmasgierue U30NPoOYeCccos: U30Mepma, u3o-
xopa, uzobapa»

Pewenue 3a0au no meme «H3zonpoyeccwl 6 uoeanbHom 2ase ¢ NOCMOAHHbIM KOTU-
yecmeom eewecmaa. I paghuueckoe npeocmasgnenue U30NpoYeCccos: uzomepma,
usoxopa, uzobapa»

Oboowarowuii ypok no meme « OCHOBbL MONEKYAAPHO-KUHEMUYECKOU MeopUL»

OcHoBbl TepmoauHamuku 10/20

TepmoauHaMuueckas cucreMa. BHyTpeHHss SHEeprus
TEPMOJMHAMHYECKON CUCTEMBI U CIIOCOOBI €€ n3Me-
HeHMs. KomnuecTBo TemoTsl U paboTa.

BHyTpeHHsi 5HEprusi 0IHOATOMHOTO UEaIbHOTO
rasa.

3aoanue enewnux ycnosul 0 T/] cucmemvi. Bhewinue u 6HympenHue napa- mem-
poi. [lapamempor T/ cucmemvbl Kak cpeonue 3HAUEHUs GENUUUH, ONUCHIBATIO-UUX €€
COCMOsIHUE Ha MUKPOCKONUYECKOM YPOSHE.
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Hy]l€60€ Hauaio mepMOC)MHCZMUKI/l. CCZMOHpOI/BGOJZbHCl}ZpEJZaKCClL{M}Z Tﬂ CUCmem»uslK
menjio6omy pad6HOBECUND.

[Mooenb udeanvro2o eaza 6 mepmooOuHamMuKe — CUcmemda ypasHeHull: ypasHeHue
(Menoeneesa—Knanetipona u evipasicenue 0Jisi BHympeHHell s3Hepeul. Yciosus
NPUMEHUMOCTNU SMOU MOOEIU: HU3KASL KOHYEHMPAayus 4acmuy, blCoKue memne-

[pamypul

Buast TCILIoNCpeaavyun: TCIJIOIPOBOJHOCTb, KOHBCK-
LU, U3JIY4YCHHC. YI[GJ'IBHaH TEMI0EMKOCTh BEIIECTBRA.
KoandecTBO TEIIIOTHI IIpu TCILIonIEpEaayc.

[Tonsitre 06 aquadbarHoM mporiecce. [lepBoiii 3aK0H
TCPMOTUHAMHUKA

Ksazucmamuueckue u necmamuueckue npoyeccoi.
DnemenmapHas paboma 6 mepmoounamuxe. Boluucienue pabomol no epaghuxy
npoyecca na pV-ouacpamme

Yoenvnas u monsapnas mennoémxocmu sewecmea. Ypaenenue Maiiepa

Yoenvnas mennoma cecopanus monauea. Pacuém xonuvecmea meniomol npumen-
1onepedaue

[IprMeHeHue MepBoro 3aK0Ha TEPMOJIUHAMUKH K
u3omnporeccam. [ padudaeckas mHTEpIIpEeTAIINS pa-
OOTHI rasa.

Btopoii 3akoH TepmoanHamMuku. HeoOpatuMocThb
[IPOLIECCOB B IIPUPOJIE.

Peuienue 3a0ay no meme «HpuMeHeHue nepeoco 3aKora mepMOOuHaMuKu K U30-
npoyeccamy»

Konuuecmseo meniomol u paboma Kax mepsl usmeHeHus: 6Hympenneu suepeuu T/{
cucmembl

Bmopoti 3aKoH mepmoOUHAMUKU O/ HEPABHOBECHBIX NPOYECCOB. HEBOZMONCHO
nepedams meniomy om 06o.Jiee X0100H020 meia K boiee Hacpemomy 6e3 KOMNeH-
cayuu (Knaysuyc).

TermoBbie MamIMHBL. [[pUHIMIIBI JEHCTBUS TEMIOBBIX
MaruH. [IpeoOpa3oBanus SHEPTHH B TETUIOBBIX Ma-
murHax. KIIJ[ TerioBoii mammunsl. Lukin Kapro n ero
KI1I.
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JKOJOTHYECKHE POOIEMBbI TETIIOIHEPTETHKH.
JlaGopaTopHas padota «l3mMepenue yaenpHOM TEIIo-
EMKOCTH

JlaGopatopHas pabota: McciemoBanue mporecca OCThIBAaHHS BEIIECTBA.

[ Ipaxmuxym «. Hccnedosanue aduabamnoco npoyeccay

[ Ipakmukym « HUccredosanue aouabamuozo npoyecca»

Oboowarowuti ypok no meme « OCHOBbI MEPMOOUHAMUKUY

ArperaTHbie COCTOSIHHS BelecTBa. ®a3oBbie mepexoanl 5/14

[Tapoo6pa3oBanue u kouAeHcamus. Mcnapenue u ku-
rnenre. AOCOIIOTHAS U OTHOCUTEIIbHAS BIIAXKHOCTD
Bo3yxa. HachlmeHHslIil map

Y nenbHas TerioTa napoodpazoBaHus. 3aBUCHMOCTh
TCMIICPATYPbl KUIICHUA OT AaBJICHUA.

Hacwiwennvie u Henacvlujennvle napuvl. Kawecmeennas 3a8ucumocms niomHoCmuu
0asieHusi HACLIWEHHO20 Napa om MmemMnepamypbul, UX He3asUcCUMOCnb om 00b- éma
HAacblyeHHO20 napa. 3asUcumocms memMnepamypvl KUuneHus om 0aeieHus 8
DICUOKOCINUL.

Peuwienue 3a0au no meme «A6conomuas u OmHOCUMENbHAS GLANCHOCTb Y

labopamopnas paboma «H3yuenue ceoticme HaACbIWEHHbIX NAPO8.»

Tsépnoe Teno. Kpucramimyeckue u amopgHblie Tena.
AHN30TpOIUS CBOMCTB KpucTaioB. Kuakue Kpu-
crajuibl. COBpEMEHHBIE MATEPUAJIbI.

[InaBneHue u Kpuctaunsanus. Y 1ejbHas TEIioTa
riaBsieHus. CyOnumanusi. Y paBHEHHE TEIJIOBOTO
OajaHca.

[echopmayuu meeépoozo mena. Pacmscenue u cowcamue. Cogue. Mooyns FOHea.
[Ipeden ynpyeux degpopmayuil.

Tennosoe pacuupenue sxcuokocmeu u meépovix mei, 06vEMHOE U TUHelHoe pac-

wiupenue.
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[ AHeapMoHU3M MeNno8blX KONeOAHUL 4acmuy 8eujecmsea Kak npudUHa meniogo2o
pacwupenus men (na kKauecmseHHOM YpogHe).

JlaGopaTtopas padoTa «V3MepeHrne OTHOCUTETHHOU
BJIQXKHOCTH BO3/1yXa.»

JlaGopaTtopas padota «M3meperune moayis FOuray

O000maroINA YPOK 10 TeMe «ATperaTHbIe COCTOSI-
HUS BEIIECTBA

[ Ipeobpaszosanue snepeuu 6 pazosvix nepexodax. Ypasuenue meniosoeo 6a-
nanca.

[ losepxnocmmuoe namscenue. Koaghguyuenm nosepxnocmnozo namsancenus. Ka-
NUNTAPHbLE AGTIEHUS.

/]asnenue noo UCKpUusIEHHOU nogepxXHocmuio dxcuokocmu. Qopmyna Jlannaca.

Tema: DiekTpoauHamuka 22/54

DaekTpocraTuka 10/ DiaekTpuueckoe mnoje 24

OnexTpu3anus Tei. DIeKTpuueckuil 3apsaa. J(Ba Buia
DIIEKTPUYECKUX 3apAn0B. [[poBOAHMKY, TH- DIIEKTpU-
KU U TOJIYIPOBOAHUKH. 3aKOH COXPaHEHUS dJIEKTPU-
4ecKoro 3apsja. Bzanmonelictsue 3apsa0B.3aKk0oH
Kynona. TodeuHslii 2JIEKTpUYECKUH 3apsi.

Dnekrpudeckoe nose. Hanpspk€HHOCTD AyleKTpuye-
cKoro noJis. [ IpuHnun cynepno3unnun 31eKTpUIeCKuX
noJsiel. JINHUK Hanps>KEHHOCTHU 2JIEKTPUYECKOTO MOJIS.

[ lone moueunozo 3apsaoda. Ilone pagnomepno sapscennoti cgpepui. Ilone pagno-
MEepPHO 3apAdCcenH020 no 00vEMY wapa

[ lone pasHomepHO 3apsadceHHOU OeCKOHeuHOU NI0CKOCmU

Pewienue 3a0au

PaboTa cui anekTpocratudeckoro moss. [loTenmmar.
Pa3zHocTh MOTEHIIMANIOB

HpOBO,Z[HI/IKI/I U JUDJICKTPHUKHU B JICKTPOCTATHYC-CKOM
I10JIC. HI/IC)HGKTPI/I‘IeCKafI MPOHHUITACMOCTb.
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HOmeHbﬂ/laJleOCl’l’lb dJleKmpocmamuiecKkoco noJis. HomeHuuafszaﬂ OHep2us 3a-ps-
oa 6 JleKmpocmamu4eCcKom noJie.

Kapmursl 1unuil HanpssiceHHOCmu SmMux nojetl U S9KBUNOMEHYUATbHBIX NOBEPXHO-
cmeil.

Oonopoonoe snexkmpuueckoe noie. Cés13b HANPANCEHHOCMU NOS U PASHOCMU NO-
MeHYuanos 0Jisl 2IeKmpoCmamuiecKkoeo nojs (Kak 00HOpPOOH020, MAK U HEOOHO-
[poonoco).

OnexkrpoéMkocTb. Konaencarop.

ONeKTPOEMKOCTB IIJIOCKOI0 KOHJIEHCATOPa. DHEPrHsl
3apsKEHHOI0 KOHJIGHCcaTopa

[ lapannenvHoe coedunenue KOHOEHCamopos

[locieoosamenvHoe coeduneHue KOHOEHCamopos

labopamopnas paboma. Pacnpedenenue paznocmu nomeHyuaios (HanpsiceHus)
npu noc1e008amenbHOM COeOUHEHUU KOHOEHCAMOPO8.

JlaGopaTopHast pabota «/3mepenue s3meKTpoEMKOCTH
KOHJIEHCATOpa.»

O06o01armuil ypok 1o teme «JIeKTPOCTaTHKa

O06o001maromuii ypok mo TeMe «JIEKTPUIECKOE T0JIeH

ﬂeugfceHue S’ap}ZDfCGHHOIZ yacmuybvl 6 OOHOpO()HOM NNEKMPUHECKOM NnoJie.

labopamopnas paboma « Habniooenue npeepawjenus sHepeult 3apsaiceHH020 KOH-
OeHcamopa 6 IHepeUlo U3Ly4eHUs C8emoouood. »

Pewenue 3a0au

TexHu4yeckne ycTpoucTBa M MPAKTUYECKOE TPUMEHE-
HUE: YIEKTPOCKOIL, dJIEKTPOMETP, HIEKTPOCTATHYE-
CKas 3alll{Ta, 3a3eMJICHHUE dJIEKTPONPUOOpPOB,

TexHu4yeckue yCTpOMCTBa U IPAKTUYECKOE IIPUMEHE-
HUE: KOHACHCATOp, KONMPOBAIbHBINA anmapar, cTpyi-
HBII IPUHTEP

TexHU4ecKre yCTPOWCTBA U TIPAKTUYECKOE MIPUMEHEHHE: KOHIEHCATOP, KOMUPO-Ballb-
HBII arnmapar, CTpyWHbIN PUHTED, eeHepamop Bau oe [ paagha.
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Pewienue 3a0au no meme « Sﬂekmputzecme noney

Pewenue 3a0au no meme « Qﬂekmpuuecme noney»

Oboowarowuii ypok no meme « dnekmpuueckoe noey

IlocTossHHBIN d1eKTPHUYECKUH TOK. TOKH B pasHBIX €

penax 12/30

DJIEKTPUUYECKUH TOK. Y CJIOBHUSA CYIIECTBOBAHUS dJICK-
TPUYECKOTO TOKa. McTouHuKM TOKA.

Cuna toka. [Tocrosiuubiii Tok. Hanpshxenue.

Hanpsiorcenue U u 3/]C E

HpaKmuKyM «HUccneoosarnue zasucumocmu Cuibl moKa om HANpANCEeHUs ons
iamnsvl HAKaJlueaHu:A. »

deKmuKyM «HUccnedosarnue 3asucumocmu Cuibl MoxKa om HanpssiCerHusl ONANaAMNbBL
HAKAJIUBAHUA. »

3akon Oma Jij1s1 yyacTka 1elu.
DIEKTPUYECKOE CONIPOTUBIIEHUE. Y IETBHOE COIIPO-
THBJICHUE BEILIECTBA.

HOCJ’ICI[OB@.TGJ'IBHOC, napajijieJibHOC COCANHCHUC TIPO-
BOJHHUKOB. CMmemranHoe COCANHCHUEC ITPOBOJHNKOB

Kom)encamop 6 yenu nocnosHHO20 mokKa

Pewenue 3a0au no meme «3axon Oma 015 yuacmka yenuy

Pewenue 3a0ay no meme «3axon Oma 01 yyacmka yenuy

Pabota anektpudeckoro Toka. 3akoH Jkoyms—
JleHiia. MONIHOCTB 3JIEKTPUYECKOTO TOKA.

2J1C 1 BHyTpeHHEe COPOTUBIIEHUE UCTOYHUKA
ToKa. 3akoH OMa 1 OJTHOM (3aMKHYTOM ) 3JIeK-
Tpruueckoil nenu. KopoTtkoe 3aMbIkaHue.
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Pacuém pazsemenénuvix snekmpuuecxkux yeneti. Ilpasuna Kupxeogha

Pacuém pazeemenénnvix snekmpuveckux yenet. Ilpasuna Kupxeogha

Pacuém pazeemenénmnvix snexkmpuueckux yeneti. Ilpasuna Kupxeogpa

DJIEKTPOHHAs MPOBOJUMOCTh TBEPIBIX METAJIOB.
3aBUCUMOCTb COITPOTUBJICHHS] METAJJIOB OT TEM-TIe-
paTypbl. CBEpXIIPOBOJUMOCT.

DneKTpUUecKuil TOK B Bakyyme. CBOMCTBa JIeK-
TPOHHBIX IIyYKOB.

labopamopnas paboma « Yeenuuenue npedena uzmepenusi amnepmempa (80vm-
(empa) »

Pewienue 3a0au

Pewenue 3a0au

[TonynpoBoauuku. CoOCTBEHHAs U MPUMECHAs! PO-
BOJUMOCTbH MOJIYNPOBOAHUKOB. CBOMCTBA p—N-11€e-
pexona. [ToynpoBOIHUKOBBIE TPUOOPHI.

DJIEKTPUIECKU TOK B pACTBOPaX M PACILIABAX AIIEK-
TPOJUTOB. DIEKTPOIUTHUYECKAS AUCCOITUAITHS.
DIEKTPOIIHU3.

3akonvr @apades 0713 S1eKkmponu3a.

Vlabopamopnas paboma: Hccredosarnue 3asucumocmu 3/]C eanveanuyeckozoane-
(enma om epemeHu npu KOPOMKOM 3AMbIKAHUU

Pewenue 3a0ay

DIIEKTpUUYECKH TOK B razax. CaMOCTOSITEIbHBINA 1
HECAMOCTOSITENbHBIN pa3psan. Monnus. [Tnazma.

JlaGopatopnas padora: U3mepenue 3/1C u BHYT-peH-
HEro CONPOTUBJIEHUS HCTOYHUKA TOKA.

Ha60paTopHa51 pa60Ta: HccnegoBanue Pa3HOCTU MOTCHIHNAJIOB MCXK Y ITOJIF0-Ca-

MU HCTOYHUKA TOKA OT CHJIBI TOKA B IICIIN.
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Pasznuunsie munvl camoCcmosmenbHo2o pa3p}z()a 1

[ Ipakmuxym « CHamue 016m-amnepHou Xapakmepucmuxu ouood.» 1
[ Ipaxmuxym « CHsamue 6016m-amnepHoli Xapakmepucmuxu ouood. » 1
1 [ToBTOpeHHEe TeMbl «MeXaHUKa»
1 [ToBTOpeHue TeMbl «MeXaHuKay» [ Ipakmuxym «H3mepenue pasnooeticmsyroueti cui npu 08UNCeHUuU Opycka no
HAKJIOHHOU NIOCKOCIU. »
[ Ipaxmuxym « zmepenue ko3 uyuenma nogepxHoCmHo20 HAMANCEHUsL» 1
[ Ipakmuxym « M3mepenue koagh@uyuenma nogepxHoCmuo20 HAmANCeHUsL» 1
1 [ToBTOpEHME TEMBI «ATpeTaTHBIC COCTOSIHHS BEIIIe-

CTBa»

HOBTOpCHI/Ie TCEMBI «AFpeFaTHBIe COCTOsAHUA BCLIC-

CTBa»

H3mepenue koagpuyuenma nogepxnocmuozo Hamsaicenus Mzmepenue abco-nom- |1
HOUL 61ANCHOCMU 8030YXA U OYEHKA MACCbl NAPOE 8 NOMeujeHUU
[H3mepenue koapduyuenma nosepxnocmuoco namsicenusi Hamepenue abco-nom- |1
HOU 61a)CHOCMU 6036yxa U OYeHKa mMaccol napoe 6 nomeweHuu
Obobwarowuti ypox 1

68 Peseps 2/10 170

11 knace

ba3oBblii ypoBeHb (2 uyaca) Yruy6JieHHblIH ypoBeHb (5 4acoB)

PA3JIEJI 4. DJIEKTPOJIMHAMUKA (11 1) PA3JIEJT 4. DJIEKTPOANHAMUKA (27 1)

Tema 4. Maznummnoe none. Inekmpomaznumuasn unoykyusn (11 v) Tema 4. Macnummnoe none (14 u)

[locTossHHBIE MarHUTHL. B3auMoaelicTBue NOCTOSHHBIX MarHuTOB. MarautHoe |B3anMoIeliCTBUE NOCTOSIHHBIX MAarHUTOB U IIPOBOJHUKOB C TOKOM. MarHuTHOE
nose. Bektop MarHuTHON MHAYKIMWU. [[puHIMT Cyniepno3ulii MarHUTHBIX  [1ojie. BeKTop MarHuTHOM MHAYKIUU. [I[pUHIMTI Cynepno3uliMi MarHUTHBIX
noJied. JIunum marautHOM nHAyKuMK. KapTuHa TMHUNA MarHUTHOM MHAYKIMK [oj1el. JIMHMKY MarHUTHON MHAYKIMU. MarHuTHOE 1oJie€ MPOBOIHUKA C TOKOM
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0JIS1 HOCTOSIHHBIX MarHUTOB.
MarsuTHoe 1nosje NpoBOAHKKA ¢ TOKOM. KapTuHa TMHUN HHAYKIUH
MarHUTHOTO
[0JIs1 ATMHHOT'O IIPSIMOTO ITPOBOIHUKA U 3aMKHYTOT'O KOJIBLIEBOT'O IIPOBO/IHHUKA,
KaTyIIKU ¢ TokoM. OnbIT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.
Cuna Amrepa, €€ MOJlyJIb U HallpaBJICHUE.
Cuna Jlopenua, €€ MOIysb 1 HarlpaBieHHeE. J[BUkeHMe 3apsHKEHHOM YacTULIbI
B OJJHOPOJHOM MAarHUTHOM mojie. PaGoTa cuiibl
JlopeHua. fIBnenue aneKTpoMarHuTHOM MHAYKIHH. [I0TOK BEKTOpa MarHUTHOM
uHaykuuu. J/1C naaykuuu. 3akoH 3IeKTPOMArHUTHOM UHAYKIuU Papajes.
Buxpesoe anexrpuueckoe nose. 3/1C HHAYKIMY B IPOBOJHUKE, JBUKYILIEMCS
IIOCTYIIATEJIbHO B OJJHOPOJXHOM MaruuTHoM mnodje. [Ipasuio Jlenna.
NuaykTuBHOCTS. SIBiieHne camonHaykuu. 3/1C caMOMHIyKIUH.
DHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.
DJIEKTPOMAarHUTHOE IOJIE.

Texnuueckue ycmpoucmeéa u NpaKkmuieckoe npumeHeHue: TOCTOSIHHbIE
MarHuThl, 3JEKTPOMArHUTHI, 3JEKTPOJBUIATENb, YCKOPUTEIN 3JIEMEHTAPHbIX
JacTHIl, UHAYKIIMOHHAS TEYb.

Hemoncmpayuu
OmnsIT Opcrena.
OTKIIOHEHHUE PTIEKTPOHHOTO MTyYKa MarHUTHBIM TTOJIEM.
JIMHUY UHTYKIIUU MarHUTHOTO TOJIA.
B3aumonelicTBre 1ByX IPOBOJIHUKOB C TOKOM.
Cunia Ammepa.
JericrBue cuibl JIopeH11a Ha HOHBI AJIEKTPOJIUTA.
SIBneHre AIEKTPOMarHuTHOM UHAYKIIUH.
IIpasuio Jlenna.
3aBucumocth DJ]C MHAYKIIUU OT CKOPOCTH U3MEHEHUSI MATHUTHOTO
MOTOKa.
10. SIBneHMEe CaMOMHAYKIUU.
Yuenuueckuii 3xcnepumenm, nabopamopnwie pabomaol
1. M3ydeHre MarHUTHOTO MOJIA KaTYIIKH C TOKOM.
2. HUccnenoBanue aeiicTBHUS MOCTOSIHHOIO MAarHUTa HA PaMKY C TOKOM.
3. MHccnenoBaHue sIBJICHUS AJIEKTPOMArHUTHON UHTYKIIUH.

L 0 N O Uk WwN e

(mpsIMOTO MPOBOJIHUKA, KaTyIIKHU U KpyroBoro Butka). OnsiT Opcrena. Cuna
AMmnepa, e€ HanpaBieHue 1 MoyJib. Cuna JlopeHua, e€ HanpaBiaeHne U MOyJIb.
/IBr>KEHIE 3apSHKEHHOM YaCcTHIIBI B OAHOPOAHOM MarHUTHOM Tojie. Pabora cuitbl
Ulopenia. MarauTHoe nosie B BelecTBe. PeppomazHemuku, napa- u
ouamazHemuxu

Texnuueckue ycmpozicmea u mexnonocudecKkue mnpouyeccovl. TNPHUMCHCHH(

[MOCTOSTHHBIX MarHuroB, AJIEKTPOMAarHuToB, TECTEP-MYJIbTUMETP
pIeKTpoABUraTeNb SIKoOu, yCKOPUTENHU dJIeMEHTAPHBIX YaCTHULI.
Hemoncmpayuu
1. Kapruna nuHMI HHAYKIIUA MAarHUTHOTO TMOJIS IIOJIOCOBOTO U MOAKOBO-
00pa3HOro MOCTOSIHHBIX MarHUTOB.
2. KapTuHa nuHUI MarHUTHOM MHIYKIUHU TOJS JAJUHHOTO MPSMOT(
IIPOBOJAHMKA M 3aMKHYTOIO KOJIBLIEBOIO IPOBOJHUKA, KaTYyIIKK
C TOKOM.
3. BzaummogeiicTBHE ABYX IPOBOJAHUKOB C TOKOM.
4. Cuna Amrmepa.
5. JleiictBue cuiibl JIopeHiia Ha HOHBI SJICKTPOJIHTA.
6. HaOmoneHue qBMKEHUS MyYKa JICKTPOHOB B MATHUTHOM TIOJIE.
7. TpuHiun JEUCTBUSA BIIEKTPOU3IMEPUTEITHHOTO npubdopa

MarHUTO3JIEKTPUUECKON CUCTEMBI.
Yuenuueckuii sxcnepumenm, nadopamopmuuie pabomol, npakmuxym
HccnenoBanue MarHUTHOTO MOJIS TOCTOSIHHBIX MarHUTOB.
UccnenoBanue cBOWCTB (heppOMarHeTUKOB.
HccnenoBanue 1eicTBUS MOCTOSTHHOTO MarHUTa Ha paMKy € TOKOM.
N3mepenue cuibl AMmepa.
N3ydenune 3aBUCMMOCTH CHIIbI AMIIEpa OT CHIIbI TOKA.
OmnpeneneHre MarHUTHOM MHAYKIIMM Ha OCHOBE U3MEPEHUS CHUJIbI

AMpepad,

ook~ wn =
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Tema 5. Inekmpomaznumnasn unoyxkuyus (13 u)

SIBIIeHNE 2IIEKTPOMAarHUTHOM MHAYKIMH. II0TOK BEKTOpa MarHUTHOM MHIAYKIUU.
OJ1C uHaykuuu. 3aK0H 31eKTpoMarHuTHON nHAyKunu @apanes. Buxpesoe
anektpuyeckoe noie. Toku @yko. DJ1C MHAYKIIMY B IPOBOIHUKE, JBHKYILIEMCS
IIOCTYIATEIBbHO B OJHOPOIHOM MarHuTHOM noJe. [Ipasuno Jlenna.
NunyktuBHOCTB. KaTyllika MHAYKTUBHOCTH B LIENIH IIOCTOSIHHOT'O TOKA. SIBiIeHue
camouHaAyKuu. DC caMOMHIYKIUKU. DHEPrUs MArHUTHOTO T0JIs1 KaTYIIKH
C TOKOM. DJIEKTPOMAarHUTHOE I10JIe

Texnuueckue ycmpoiuicmea u MmMexHONOSUYECKUe Npoyeccyl: WHIYKUHNOHHAS
1e4b, COJCHOU, 3allMTa OT AIEKTPU3ALMU TEJI NPHU JABM)KEHUU B MarHUTHOM
nosie 3eMIIu.

Jemoncmpayuu
1. HaGmronenue siBICHUS 3JEKTPOMArHUTHON MHIYKIIUU.

Uccnenosanue 3aBucumoctu 3IC MHAYKIHUH OT CKOPOCTU MU3MEHEHUS

MarHMUTHOTO TIOTOKA.

3. Ilpaswuio Jlenma.

4. Tlagenue MarHuTa B aIFOMHUHHEBON (MEIHO) TpyOe.

5. JSlBneHue caMOMHIYKIIHU.

6. MHccnenoBanue 3aBucumoctu DJIC CcaMOMHIYKIMH OT CKOPOCTH
M3MEHEHHS CUIIBI TOKA B TIETIH.

no

Yuenuueckuii 3xcnepumenm, nabopamophvie paoomuot, RPAKMUKYM
1. UccnenoBanue sIBIEHUS DJIEKTPOMArHUTHON WHAYKITUH.
2. Omnpenenenyie MHAYKIIMA BUXPEBOTO MAarHUTHOTO TIOJIS.
3. HccnenoBanue siBICHUS CAMOWHTYKITHH.
4. CoOopka MOJEIH MIEKTPOMAarHUTHOTO TeHEpaTopa.

PA3JIEJI 5. KOJIEBAHU A U BOJIHBI (24 4)

PA3JIEJI 5. KOJIEBAHM A 11 BOJIHBI (60 1)

Tema 1. Mexanuueckue Konebanus u 31eKmpomMazHUmMHble Koaieoanus

(9w

Tema 1. Mexanuueckue xoneoanus (10 u)
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KonebarenbpHas cuctema. CBOOOHBIE MEXaHHUECKUE KOJIEOaHusI.
["apmonmnueckue konedbanus. Ilepuon, yactora, aMmmurya u ¢paza KkosiebaHui.
[IpyxvHHBIA MasTHUK. MaTeMaTUYECKU MAsTHUK. Y paBHEHUE
rapMOHUYeCKUX KoseOanuil. [IpeBpalenre s3Heprun npu rapMOHUYECKUX
KOJICOAHMSX.
KonebarenbHblil KOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHbIE KOJleOaHus B
U/IeaIbHOM K0J1e0aTeTbHOM KOHTYpE. AHAIOTHS MEXIY MEXaHHUYECKUMHU H
JIEKTPOMAarHUTHBIMU KosebaHusmu. @opmysa TomcoHa. 3akoH coXpaHeHUs
SHEPTUU B UJI€ATILHOM KosiebaTtenbHOM KoHType. [IpeacraBnenue o
3aTyXaloUMX KoneOaHusX. BoIHyX/IeHHbIe MEXaHUYECKHE KOJIeOaHMs.
Pe3zonanc. BeiHyKA€HHBIE JIEKTPOMArHUTHBIE KOJICOaHMUS.
[lepemennblii Tok. CHHYCOM1aIbHBIN IEpEMEHHBIN TOK. MOIIIHOCTH
MEPEMEHHOT0 TOKA. AMIUIMTY/IHOE U JIEHCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U
HanpsbkeHus. Tpanchopmarop. IIponsBoacTBo, nepenava u notpediieHue
AIIEKTPUYECKON IHEPTUH. DKOJIOTUYECKUE PUCKH IIPU POU3BOJICTBE
21eKTpodHeprun. KynbTypa ncnosp30BaHus 311€KTPOIHEPT MU B IOBCEIHEBHON
YKU3HU

Texnuueckue ycmpoucmea u npaKxmuieckoe npumeHeHue. DIEKTPUIECKUI

KonebarenbHas cucrema. CBOOOIHBIC KOJICOAHUS.
["apmoHnueckue koyiebanus. KuaemaTnyeckoe ¥ TMHAMUYECKOE OIMCaHUE.
OHEepPreTuyecKoe ONMCaHUE (3aKOH COXPAHEHUSI MEXaHUYECKOM SHEPTUN ). Bb1600
OUHAMUYECKO020 ONUCAHUS 2APMOHUYECKUX KONeOAHUU U3 UX IHeP2emU4ecKo2o
U KUHeMAMUYecKo20 ONUCAHUs.
| Amnaumyoa u gpaza konebaruii. Cés3b amniumyowvl Ko1eoaHutl UCXoOHOU
BEIUUUHBL C AMNIUMYOAMU KOJIeOAHUIL €€ CKOPOCTU U YCKOPEHUSL.
ITepron n yactora konedanmid. [leprnox MasibIx cBOOOIHBIX KOJIeOaHU
MaTeMaTHyecKoro MasTHuKa. Ilepruoa cBoGOIHBIX KoNeOaH i PYKUHHOTO
MAasITHHKA.
[TonsTre o 3aryxaromux Konedanusx. Beinyxnennsie konebanus. Pesonanc.
Pe3onancHas kpuBas. BiusiHue 3aTyxaHus Ha BUJ PE30HAHCHON KPUBOM.
ABTOKOJICOaHMS

Texnuueckue ycmpoucmea u mexHoiocudecKue npoyeccvl. METPOHOM, Yachl,
KaueJd, My3bIKaJIbHBIE HHCTPYMEHTBI, ceiicmorpad.

Hemoncmpayuu
1. 3amuck koneOaTENLHOTO ABMKEHHUSL.

3BOHOK, T€HEPATOp NEPEMEHHOI0 TOKA, TMHUHU JJIEKTpOoIiepeaay. 2. Habnronenne HE3aBUCHMOCTH TIEPUOJa MaJIbIX KOJICOAHMIA Tpy3a Ha
HUTH OT aMILUIATYIBI.
Hemoncmpayuu 3. HccnemoBanue 3aTyxarommx Kosie0aHM W 3aBUCHMOCTH TEPHOAQ
1. HccnenoBanue mapaMeTpoB KosieOaTENbHON CUCTEMBI (MPY>KUHHBIH CBoGomubIX KOnC6atuit o conpOTuBnCHus.
WJIM MaTeMaTUYEeCKHI MasTHUK). 4. UccnenoBaHue KoneOaHUM Tpy3a Ha MAacCCHBHOW MPYXKHHE C IENbIO
2. HabGmonenue 3aTyxaronmx KoiaeOaHui. (hopMupoBaHUs MIPEACTABICHUI 00 MIeabHON MOAENTH MPYKUHHOTO
3. HccnenoBanue CBOMCTB BRIHYXICHHBIX KOJICOAHHI. masTHuKa,
4. HaOmonenue pesoHasca. 5. 3aKoH cCOXpaHEHHUs SHEPTUH IIPH KOJIEeOaHUX Ipy3a Ha MPYKHHE.
5. CBOOOIHBIC IIEKTPOMArHUTHBIE KOJICOAHNSI. 6. HccnenoBanue BEIHYKICHHBIX KOJICOAHUH.
6. OcumyiorpaMMmbl (3aBUCHMOCTH CHJIBI TOKa M HalpsDKEHUS OT 7. H36monCaue pesonanta.
BPEMEHHM) JIs 3JIEKTPOMAarHUTHBIX KOJIE€OaHUM. Yuenuueckuii skcnepumenm, nabopamopnvie padbomul, nPAKmMuKym
7. Pe3oHaHC npu mocienoBaTeIbHOM COEAMHEHUH PE3UCTOPA, KATYILIKU 1. U3MCpenme repuoaa cBo0OIHBIX kOnCoauuii Hyrigolo
WHIYKTABHOCTH U KOHAEHCATOPA. u pr)KI/IHHOFO MagrypukOB.
8. Mouenb IMHUHK DJIEKTPOEPENAYH. 2. V3yueHue 3aKOHOB JIBIDKCHHUS Tella B X0JIe KoJeOaHWU Ha yIpyrom
Yuenuueckuii sxcnepumenm, nabopamopnwie pabomaol moBeCe,
1. HccnenoBanue 3aBUCHMOCTH TIEpUO/a MajbIX KoJieOaHMI Tpy3a Ha 3. M3yYenue npuXenus aursanol o Magrauka,
HHATH OT UIyHBI HUTH U MACChI Tpy3a. 4. TlpeoOpa3zoBaHue YHEPTUHU B IPY>KUHHOM MasTHHUKE.
2. HccnenoBaHue MEPEMEHHOrO TOKAa B ILEMH U3 MCIICIOBATEIBHO 5. HccnenoBanue yObIBaHUS aMILTUTY (bl 3aTyXaIOLIUX KOJIEOAHUH.
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COETMHEHHBIX KOH/IEHCATOPa, KaTyIIKU U PEe3UCTOPA.

6. HccnenoBaHue BBIHYKICHHBIX KOJICOAHUH.

Tema 2. Inekmpomaznummusie koneoanusn (15 u)

KonebatenbHblil KOHTYp. CBOOOIHBIE 3IEKTPOMArHUTHBIE KOJICOAHHS
B UJI€aJIbHOM KoJsiebatenbHoM KoHType. Dopmyinia Tomcona. Ceaze amnaumyost
3aps0a KOHOeHCamopa ¢ AMNAUMYOOU CUIbL MOKA 8 KOJleOameibHOM KOHmMYpe.
3aKOH COXpaHEHMsI SHEPTUU B UACAIBHOM KOJe0aTeIbHOM KOHTYPE.
3aTyxarolye 3JIeKTpOMarHuTHeIe KojaeOaHus. BbIHyKIeHHbIe
AIIEKTPOMarHUTHbIE KOJIeOaHusl.
ITepemeHHBIN TOK. MOIIHOCTD IEPEMEHHOI0 TOKA. AMIUIUTYAHOE
1 JICHCTBYIOIEE 3HAYEHUE CHITBI TOKA U HATIPSDKEHHSI TIPU PA3InIHON (hopme
3aBHCHUMOCTH IIEPEMEHHOI0 TOKA OT BPEMEHH.
Cunycoudanvnvlii nepemennulii mok. Pezucmop, konoencamop u kamyuwika
UHOYKMUBHOCMU 8 YeNnu CUHYCOUOATbHO20 NepeMeHHo20 moka. Pezonanc mokos.
Pezonarnc nanpsiceHul.
Wneanbublii Tpancdopmarop. [IponsBoacTBo, nepenava u norpedaeHue
AIIEKTPUYECKON SHEPTUH.
OKOJIOTMYeCKHEe PUCKM TMpU TIPOM3BOJCTBE 3JeKTpodHepruu. KymbTypa
WCII0JIb30BaHUs DJIEKTPOIHEPTUHU B ITOBCEITHEBHOM JKU3HH.
Texnuueckue ycmpoucmea u mexHoI02UdecKue npoyeccwvl. IEKTPUUECKUN
3BOHOK, T€HEPATOpP NNEPEMEHHOI0 TOKA, IMHUM dJIEKTPONEpeay.
Hemoncmpayuu
1. CBoOonHBIE JIEKTPOMArHUTHBIE KOJIEOAHNUS.
2. 3aBUCHMOCTh YaCTOThI CBOOOIHBIX KOJICOAHWH OT HWHIYKTHBHOCTH
A EMKOCTH KOHTYpa.
OcHuIorpaMMbl 2JIEKTPOMAarHUTHBIX KOJIEOaHUH.
['eneparop He3zaTyxaromKX 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.
Mogenb 31eKTpOMarHuTHOTO FeHepaTopa.
By aeHHbIe CHHYCOMAAbHBIE KOJIeOaHusl.
Pesucrop,  karymika — MHIYKTMBHOCTM M KOHJEHCATOp B IENY
IIEPEMEHHOT0 TOKA.
8. Pe3onaHc mpm mOCIIEIOBATEIIEHOM COCAMHEHUH PE3UCTOpa, KATYIIKA
MHAYKTUBHOCTH M KOHJIEHCATOPA.
9. VYcrpoiicTBO M IpUHIMT AeHCTBHS TpaHchopmaropa.
10. Mopenb TMHUM SIIEKTPOIIEPEIAUH.

Nogakow

Yuenuueckuii sxcnepumenm, nadopamopmuvie pabomol, npakmuxym
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1. MW3zyuenue tpancopmaropa.

2. HccrnemoBanume — TMEpPEMEHHOIO  TOKa  4epe3  IMOCJIEIOBaTEIIbHO
CoeTMHEHHBIC KOHACHCATOP, KATYIIKY H PE3UCTOP.

3. HabnromeHue 31eKTPOMarHUTHOTO pE30HAHCA.

4. HccnenoaHue pabOTH HICTOYHUKOB CBETA B IS MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u snekmpomaznummnoie 6oinwt (5 u)

Tema 3. Mexanuueckue u 3nexkmpomaznummste 60tiot (10 u)

MexaHnueckue BOJIHBI, yclioBHs pacupocTtpaHenus. [lepuon. Ckopocts
pacrpocTpaHeHUs U JuinHa BOJIHBL. [loniepeunble U MPpO10JIbHbIE BOJIHBL
WNuTtepdepenuus u nudpakuns MexaHMuecKux BoJH. 3ByK. CKOpPOCTh 3BYKa.
['pomkocTsb 3Byka. BeicoTa ToHa. TemMOp 3Byka. DJI€KTPOMarHUTHHIE BOJIHBI.
Y CII0BUSI U3ITy4eHUS HJIEKTPOMArHuTHBIX BOJIH. B3aumHas opueHTanus
BekTOpoB E, B, V B anekTpoMarauTHON BosiHEe. CBOMCTBA 3JIEKTPOMAarHUTHBIX
BOJIH: OTpaKe€HHeE, TPEJIOMIICHUE, TOsIpu3aus, 1upaKkuus, UHTepEpeHIHs.
CKOpOCTb 271eKTpOMAarHuTHLIX BOJH. [1Ikana 371eKTpOMarHUTHBIX BOJIH.
[IprMeHeHue 3IeKTPOMarHUTHBIX BOJIH B TEXHUKE U ObITY. [ [puHIMIIBI
pasroCBA3H U TeJIeBUIeHUS. Paaronokanys. DNeKTpOMarHuTHOE 3arpsi3HEHNE
OKPYKaIOIIEeH Cpebl.

Texuuueckue ycmpoiucmea u NpaKkmuiecKkoe npumeHeHue: MY3bIKaIbHBIC
WHCTPYMEHTBHI, YJIbTPa3BYKOBas IMAarHOCTHKA B TEXHHUKE M MEIUIIMHE, pajap,
paauonpuéMHUK, TEIEBy30p, aHTeHHa, TenedoH, CBY-neusb.

Hemoncmpayuu

1. OOpa3zoBaHue W pacHpOCTPaHEHHE TMOMEPEUYHBIX U TPOJOJIBHBIX
BOJIH.
Konebmomnieecs Teno kKak MICTOYHHK 3BYKa.
HaGmonenme otpaskeHus ¥ MpeioMIeHHs MEXaHUUECKHUX BOJH.
Habmonenue yHTepdepeHnm 1 Audpakiiui MEXaHUYeCKHX BOJIH.
3BYKOBOI1 p€30HaHC.
Habutoienue cBsi3u TpOMKOCTH 3BYKa M BHICOTHI TOHA C aMILITUTYA0N
Y 9aCTOTOM KojeOaymil.
HccrnenoBayye CBOJCTB  DJIEKTPOMArHUpHBIX — BOJIH:

IS A

OTpakeHHe,
MIpeioMIICHHE, TOJIIpU3aus, TUPpaKIys, HHTep(epeHIHsL.

MexaHn4ecKue BOJHBI, YCIOBUS UX pacnpocTpaHenus. [lonepeunsie
Y [IPOIOJIBHBIE BOJTHEL. [Iepro, CKopoCTh paciipoCTpaHeHHS U JJTHHA BOJTHBI.
CBoiicTBa MEXaHMYECKUX BOJIH: OTPaKCHUE, IPEIOMIICHUE, HHTEpdepeHIHs
U TA(PaKIHSL.
3Byk. CKOpoCTb 3BYyKa. [ poMKOCTB 3ByKa. BricoTa Tona. TemOp 3ByKa.
[[IymoBO€ 3arpsi3HEHHE OKPYKAKOLIEN CPEBI.
DJIEKTPOMArHUTHBIC BOJHBI. Y CIIOBHS M3ITy4€HHS 3JI€KTPOMarHUTHBIX BOJIH.
B3anMHas opueHTanus BEKTOPOB B AJIEKTPOMArHUTHON BOJIHE.
CBoJiCTBa AIIEKTPOMArHUTHBIX BOJIH: OTPAKEHHE, PEIIOMIICHHE, TTOJIPU3ALIHS,
mHTepdepentys u nudpakaus. [kana snekrpoMarauTHEIX BOJH. [IprimMeneHme
HIIEKTPOMArHUTHBIX BOJIH B TEXHMKE U ObITY. [IpMHIMIIBI paguocBs3u
U TeneBueHUs. Pagronokarus. DIeKTpOMarHiTHOE 3arpsi3HeHNE OKPYKaIoIIeH
cpCmbt

Texnuueckue ycmpoiicmea u npaxmudeckoe npumeHerue. My3bIKaTbHBIC
WHCTPYMEHTBI, pajiap, paauolnpuEMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-
Neyb, yAbTPa3BYKOBasl IMArHOCTHKA B TEXHUKE U MEULIMHE.

JemonCMpalitty

1. OGpa3oBaHME U PACIIPOCTPAHEHHE MOMIEPEUHBIX U TPOOIbHBIX BOJIH.

2. Konebmomeecs Teno Kak HICTOYHUK 3BYKa.

3. 3aBu®“MOcte muuHBl BOnHEl O ydcTOTEH KONCOaHMIA.

4. HaOmoneHune oTpakeHUs U PEJIOMIIEHUSI MEXaHUYECKUX BOJIH.

5. HaGmronenue unrepdepeHunu u mudpakiui MEXaHHYECKUX BOJH.

6. Axy‘tuuCckwmii p€30HaHC.

7. CBoMCTBa yIbTpa3ByKa U €ro MPUMEHEHHE.

8. HaOmoneHune CBsI3UM TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMITIHTYIOH
n 4a®TOToif kOn€oaHmii.

9. MHccnenoBanme CBOICTB 3JIEKTPOMAHUTHBIX BOJIH:  OTpakKEHHE,
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10. O6Hapy-xenne nHpaKpacHOTO U YIbTPahHUOICTOBOTO U3ITYICHUN.
Yuenuueckuii sxcnepumenm, nadopamopmuvie pabomol, npaKmuxKym
1. U3ydeHue nmapameTpoB 3BYKOBO BOJIHBI.
2. V3ydyeHue  pacrpOoCTpaHEHHsI  3BYKOBBIX
IIPOCTPAHCTBE.

BOJIH B 3dMKHYTOM|

Tema 4. Onmuxka (10 u)

Tema 4. Onmuxka (25 u)

['eomerpuueckas ontuka. [IpsMonrHeitHoe pacipoCTpaHEeHHE CBETa B
OAHOPOJHOM cpene. Toueunslid ICTOUYHMK cBeTa. JIyd cBeTa.

OTtpaxxkeHue cBeTa. 3akoHbI OTpaxkeHus ceera. [loctpoenue nzo0paxkeHuii B
IJIOCKOM 3€pKajie.

[Tpenomnenue cBera. 3aKOHBI MPETOMIICHHS CBeTa. AOCOITIOTHBIN MMOKa3aTehb
npesnomienus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHelil yrod oJHoro
BHYTPEHHETO OTPaKEHUS.

ucnepcus ceera. CiioxHsliii coctaB 6esnoro ceera. L{Ber. Cobupatomue u
PacCEeuBAIOIINE JINH3BI.

Tonkas nuH3a. POKYCHOE pacCTOSHUE U ONITUYECKAs CUJIa TOHKOM JIMH3BI.
[TocTpoenne n300pa>keHUi B COOMPAIOIIUX U PACCEHBAIOIIUX JTMH3AX.
@dopMyJi1a TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

[Tpenensl NPUMEHUMOCTH FTEOMETPUYECKOM ONTHUKH.

Bonnosas ontuka. Untepdepentus ceera. KorepeHTHbIE HCTOYHUKHY.

Y ciioBUs HAOII0I€HUSI MAKCUMYMOB U MUHUMYMOB B HHTE€P(EPEHIIMOHHOI
KapTHHE OT JIBYX CHH(}a3HBIX KOTEPEHTHBIX UCTOYHHKOB.

Jludpaxuus ceera. ndpakunoHHas pemeéTka.

YcnoBre HaOMIOICHNS TTIaBHBIX MAKCUMYMOB TIPH MaJeHUN
MOHOXPOMAaTHYECKOTO CBETa Ha JU(PAKIIMOHHYIO PELIETKY.

[Tonsipuzanus ceera

Texnyuecyye ycmpoucmea u NpdKmUieckoe Npyyepeyue. OUYKH, JyIa
(oroappapar, NpoeK yOHybI apapaT, MEUKPOCKOIL, T€IECKOIl, BOJOKOHHAS
ONTHKa, TUPPAKIIMOHHAS PEIIETKA, MOISPOU.

Aemoncmpanuu

1. TlpsMonuHeliHOE pacIpOCTpaHEHHE, OTPaKEHHWE WU TPETOMIICHUE
cBera. OnTuyeckue mpruoopHI.

[TonHoe BHyTpeHHEEe oTpakeHre. MoJienb CBETOBOAA.

[IpsamosninHetHOE pacipoCcTpaHeHUE CBETa B OIHOPOAHOM cpene. JIyu cBera.
ToueuHblil HCTOYHUK cBeTa. OTpakeHUE CBETA. 3aKOHBI OTPa’KEHUs CBETA.
[Toctpoenue nzobpaxenuii B rmiaockoMm 3epkaie. Chepuueckue 3epkana.
[Tpenomienue cBeta. 3aKOHBI MPETOMIICHHS cBeTa. AOCOTIOTHBIN ITOKa3aTeb
npesnomiueHust. Omuocumenvhuli nokasamens npeiomienus. Ilocmosncmeo
uaCmomsl ceema u cOOmMHouleHue OJIUH 801H NPU nepexooe
MOHOXPOMAMU4eCcK020 ceema uepe3 2panuyy pazoena 08yx ONMuYecKux cpeo.
1 X00 nyueti 6 npuzme. ucniepcust ceeta. CiioxHbIi cocTaB Oesnoro ceera. Lser.
[TonHoe BHyTpeHHee oTpaxeHue. [IpenenpHblil yroi moJHOro BHyTPEHHETO
orpakenus. Cobuparowue u pacceusarowue 1unzvl. Tonkas mmaza. DokycHoe
PAcCTOSIHUE M ONTUYECKasl CUJIa TOHKOW JIMH3BI.

3asucumocms ¢hoKycHo2o paccmoanus MOHKOU chepuyecKoli TUH3bl Om eé
ceomempuuy U OMHOCUMENbHO20 NOKA3AMeNs NPelOMACHUSL.

@opmysia TOHKOH JIMH3BL. Y BEJTMYEHHUE, 1aBAEMOE JIMH30M.

 X00 nyua, npoweduie2o 1uH3y no0 NPOU3BOILHLIM V2JIOM K €€ 21A8HO
onmuueckou ocu. [locmpoenue uz0opasdcenuti mouxku u ompe3Ka npsamou

8 CODUPAOWUX U PACCeUBAOUIUX IUH3AX U UX CUCTNEMAX.

Onmuyeckue npubopwi. Paspewarowas cnocobnocms. I 1a3 kax onmuyeckast
cucmema.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONTHKH.

Bonnoas ontuka. Uatepdepenius ceeta. KorepeHTHbIC HICTOYHUKHU. Y CTIOBHS
HaOIIOJICHUSI MAKCUMYMOB I MUHIMYMOB B HHTEP(PEPEHIITMOHHON KapTUHE OT
NIBYX KOT€PEHTHBIX UCTOUHHUKOB. [[puMepsI Kimaccuaeckux HHTEPPEPEHITHOHHBIX
CXEpr.

[udpakuus ceera. udpaxinronHas pemeéTka. Y caoBue Ha0I01eHHUs TI1aBHbBIX

MaK(;‘I/IMYMOB HpI/I ImaaCHUu MOHOXpOMaTI/I‘—IeCKOFO CBCTA Ha HI/I(i)paKHI/IOHHYIO
PEIETKY.
[Tonsapuzamus ceera

Texuuueckue yCl’l’lpOﬁCWle U mexnoao2uyecKue npoyeccovl. OYKH,

ayna,

Hccaenoaiine cBOHCTB H300paXXeHH B JIMH AX.
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Mojenu MUKPOCKOIIa, TeIeCKOTa.
Habmronenue naTepdepeHIim CBeTa.
HabGmonenue qudpakmnum cera.
HabmroaeHue nucnepcuu cBeTa.
[TorydeHue criekTpa ¢ TOMOIIBIO TPU3MBIL.

© 0N o v e

10. Habmrogenue nomisipu3aniy cBeTa.
Yuenuueckuit sxcnepumenm, nabopamopnsie pabomot
1. HW3mepenue nokasaress mpeaoMIICHUS CTEKIIA.
2. HccnenoBanue CBOMCTB H300paKeHUH B JIMH3AX.
3. HaOmonenue nucrnepcuu cBeTa.

[Tonydenue criekTpa ¢ TOMOIIBIO TUGPAKITUOHHOMN PEIIETKH.

nepuckor, Qoroarnmapar, MUKPOCKOT, IPOSKIIMOHHBIN arnapar, MPOCBETICHHE
OITHUKH, BOJOKOHHAS ONTUKA, AUPPAKIIMOHHAS PEIETKA.
Hemoncmpayuu

3aKOHBI OTPAXKEHUS CBETA.

HccnenoBanue npenomiIeHus! CBETa.

HabmtoaeHue noinHoro BHyTpeHHEro oTpaskeHusl. Mojienb CBETOBO/IA.

UccnenoBanue xoja CBETOBBIX IYYKOB YEpe3 IIOCKOIMAPAILICIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBaHue CBOMCTB N300paXKEHU B JIMH3AX.

Monenn MUKpOCKOIa, TEJIECKOMNa.

Habmonenue untepdepeHimm cpera.

HaOmronesne uBeToB TOHKUX IUIEHOK.

Habmronenne nudpakium cBera.

N3ydenue nudpakiinOHHON PEIIETKY.

Habmronenne nupakimoHHOTO CIIEKTpa.

Habnronenue nucnepcuu cBeta.

Habimronenue nossipusaiiu cBera.

1.

2.
3.
4

. HpI/IMeHeHI/IC MOJIIPON 0B JJIAA U3YUCHHUS MCXAaHHUYCCKUX HaprI)KeHI/Iﬁ

Yuenuueckuii sxcnepumenm, nadopamopmuvie pabomol, npakmuxym

1.
2.

©No AW

10.
11.
12.
13.

W3mepenne nokasarens NpeoMIIEHHsI CTEKJIa.

UccnenoBanue 3aBucuMocTd (POKYCHOTO PAacCTOSIHMSI OT BEIECTBA
(Ha mpuUMepe KUIKUX JIHH3).

N3mepenue (oKyCHOro pacCTOSHUS paCCEUBAIOIIMNX JIUH3.
[Tonmyyenne n300paxkxeHus B CUCTEME U3 MJIOCKOTO 3epKaa v JIUH3BL.
[Tonyuenne u3oOpakeHusl B CUCTEME U3 JBYX JIUH3.
KoHcTpynpoBanue TeIeCKONMNYECKUX CUCTEM.

Habmonenne audpaxum, naTephepeHnn U MoJIsIpU3aliy CBETA.
W3ydenne mnonspuszanuu CBETa, OTPAKEHHOIO OT IOBEPXHOCTHU
JMDJIEKTPUKA.

N3yuenne natephepeHIi Ja3epHOro U3IydeHHs Ha IBYX LIENsIX.
Hab6mronenne nucnepcum.

Hab6mronenne u nccnenoBanue nudpakiinoOHHOTO CIIEKTpa.

H3MepeHne JIMHbBI CBETOBOM BOJIHBI.
[lonydyenne cnekTpa M3Iy4eHHS
TU(PPaKIUOHHON PEHIETKH.

CBETOAMOda  IIpU IIOMOIIH

46




PA3JIEJI 6. OCHOBBI CIIEIITMAJIbBHOM TEOPUU
OTHOCUTEJIbBHOCTHU (4 u)

PA3JIEJI 6. OCHOBBI CITELIAJIbBHOM TEOPUM OTHOCUTEJILHOCTU
(59

Tema 1. Ocnosvr CTO (4 u)

Tema 1. Ocnoeert CTO (5 u)

I'panuLIBI MPUMEHUMOCTHU KJIACCUYECKOW MeXaHUKH. [TocTymarsl
CIIEMAJIbHON TEOPUH OTHOCUTEIBHOCTH: UHBAPUAHTHOCTh MOJYJISI CKOPOCTH
CBETa B BaKyyMe, IIPUHLHUII OTHOCUTEIBbHOCTH DWHIITEHA
OTHOCUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMe/IJIEHUE BPEMEHH U COKPALLIEHUE
JUIMHBI.

DHEprusi U UMIYJIbC PEISATUBUCTCKOMN YaCTULIBI.

CBs13b Macchl € SHEPTUel U UMITYJIbCOM PEISITUBUCTCKON YaCTUIbl. DHEPTHUs
MOKOSI

I'paHuLIBI IPUMEHUMOCTH KJIaCCUYECKOU MexaHUuKU. [locTynaTel crienuanbHOM
TEOPUU OTHOCUTEIBLHOCTH.
[TpocTpancTBeHHO-BpeMeHHOM nHTepBalL. [IpeodpazoBanus Jlopenna. YcinoBue
IPUYUHHOCTA. OTHOCUTEIIBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHHU
U COKpAILCHUE JUIUHBI.
OHeprus U UMIyJIbC PEIATUBUCTCKON YaCTULBL.
CBs13b MacChl C 3HEPTUEN U UMITYJILCOM PEISTUBUCTCKOM YacTULIbI. DHEPTUs
MIOKOS
Texnuueckue ycmpoucmea u mexHoni02u4ecKue npoyeccol.
IPUEMHHKH, YCKOPUTENIN 3apPSKEHHBIX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopnvie pabomeol, npaKkmuxKym
OmnpeneneHue  UMIyIbCa M DHEPTUUM  PEIATUBUCTCKUX  YacCTHIL
¢dororpadusM TPEKOB 3apsHKEHHBIX YaCTHI] B MATHUTHOM II0JIE).

CITYTHHKOBBIC

(10|

PA3JIEJ 7. KBAHTOBASI ®M3UKA (15 1)

PA3JIEJI 7. KBAHTOBA S ®U3MKA (25 u)

Tema 1. Inemenmol keanmosou onmuxu (6 u)

Tema 1. Kopnyckynsapno — éonnosoii oyanusm (154 )

®dotonbl. Popmyia [1nanka cBs3u sHEprun (OTOHA € €r0 YaCTOTOH. DHEeprus
U UMIyJIbC POTOHA

OTxkpeiTHe U uccnenoBanue poroapdexra. OnbiTol A. I'. CToneroBa. 3aKOHbBI
dororddekra. YpaBHenue DiiHmTeHa g potosddexra. «KpacHas
rpanuna» porodpdexra. [laBnenue cera. Onpitel I1. H. Jlebenena.
XVMMHUYECKOE JEHCTBUE CBETA.

Texuuueckue ycmpoticmea u npakmuieckoe npumeneHue. (HOTOIIEMEHT,
dboromatuuk, comHevHas Oarapesi, CBETOAHO/I.
Hemoncmpayuu

D010 PeKT Ha YCTaHOBKE C IMHKOBOM TTACTHHOM.
HccnenoBanue 3akOHOB BHELTHETO (POTOAPdeEKTa.
CBeToIHnoI.

Conneynas 6arapes.

Eal i

PaBHOBECHOE TEIJI0BOE M3JIyueHHE (M3TydeHHEe a0COTIOTHO YEPHOT'O TEJIA).
3axoH cMenienust Buna. ['unoreza M. [Inanka o kBaHTax.
®oTOHBL. DHEPrus U UMIYJIBC POTOHA.
doroaddext. OnbiTel A. I'. Cronerosa. 3akonsl poTorddexra. YpaBHeHHE
OnHuTeiHa A poroapdekra. «KpacHas rpanuna» porosddexra.
JlaBneHue cBera (B 4aCTHOCTH, JaBJIEHHE CBETA Ha a0COIIOTHO MOTJIOMIAIOIIYTO
1 a0COJIIOTHO OTpaXkarolyto noBepxHoctb). Onbitel [1. H. JleGenena.
Borogpie cBoiictBa 9aCTHyy, BOnwsr ne Bpoitns. Nmuua BOmmsr ne Ppoitns
U pa3Mephl 00JIaCTH JIOKAIM3ALUH JBIDKYILEica yacTuibl. KopryckynspHo-
BOJIHOBOH Jtyanu3M. [{udpakius 3JeKTPOHOB Ha KPUCTAJIIAX.
Crnenuduka uzmepenuit B Mukpomupe. COOTHOLICHUsI HEOTpeAeIEHHOCTEN
ICiizenOCpra
Texnuueckue ycmpoucmeéa u mMexHOI02UYecKue npoyeccyl: CIEKTPOMETD)
¢doTorneMeHT, (OTOJATUMK, TYHHEJIBHBII MUKPOCKOI, COJHE4YHas Oatapes,
CBETOJHO/.
Hemoncmpayuu

1. ®oroddekt Ha yCTaHOBKE C ITMHKOBOM IJIACTUHOM.
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Uccnenoranue 3akoHOB BHENIHETO (poTodddexTa.
HccnenoBanue 3aBUCMMOCTH COIIPOTHBIICHUS MOJTYITPOBOJIHUKOB OT
OCBELIEHHOCTH.
4. Cseromuog.
5. Comnneunas 6atapest.
Yuenuueckuii 3xcnepumenm, nabopamopnvie padomsl, nRpAKMUKyM
1. HUccnenosanue oropesucropa.

wmn

2. Usmepenuwe mocrosHHOW [lnaHka Ha OCHOBE  HCCIIEIOBAHUSI
doroaddekra.
3. HUccrnenoBaHue 3aBHCHMOCTH CHJBI TOKAa 4Yepe3 CBETOJHMOI OT)

HaIIPsKCHUAL.

Tema 2. Cmpoenue amoma (4 u)

Tema 2. @usuxa amoma (5 u)

Mopnens atoma Tomcona. OnbiTel Pezepdopaa mo paccestHUIO o-4acTHII.
[Lnanerapnas moaens aroma. [locrynater bopa.
W3nyuenue u norioiieHne GOTOHOB MPH MEepexo/ie aToMa ¢ OJJHOTO YPOBHS
SHEpruu Ha apyroi. Buasl cnektpoB. CrieKTp ypOBHEW SHEPTUU aToMa
BOJIOPOJIA.
BoustHoBBI€ cBOMCTBA yacTull. BosiHbl 1€ bpoitnsa. KopnyckyisipHO-BOJIHOBO#
Tyan3M.

CrioHTaHHOE U BBIHYK/IEHHOE U3ITy4eHHe

Texnuueckue ycmpoucmea u npaxmuieckoe npumeHeHue. ClieKTpaabHbIN

aHaJIn3 (CHEKTPOCKOIN), JIa3ep, KBAHTOBBII KOMIIBIOTED.

Hemoncmpayuu
Monens onbita Pezepdopra.
Onpenenenne JUIMHBI BOJIHBI JIa3epa.
Habmtonenue nuHeuaThIX CIEKTPOB U3TYUYEHUSI.
Jlazep.
Yuenuueckuit skcnepumenm, nabopamopnuvie pabomot

1. HaOGmronenue MTMHEHYATOTO CIIEKTpA.

s wnN e

OnbIThI IO KCCIIEIOBAHUIO CTPOEHHUs aToMa. [ [nanerapHas monens atoma
Pezepdopra.
[Toctrynatel bopa. Usnyuenue u nornouieHue (OTOHOB IIPU MEPEXOIEC aTOMa
C OJTHOTO YPOBHsI DHEPI'MH Ha JIPYroiu.
Bunbl ciektpoB. CieKTp ypOBHEH 3HEPTHH aTOMa BOJIOPO/IA.
CrioHTaHHOE ¥ BBIHYXJICHHOE U3JTydeHue cBeta. Jlazep
Texnuueckue ycmpoucmea u mexHol02udecKue npoyeccyl. CIEKTPaIbHbIN
aHaJIN3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIbIOTED.
Hemoncmpayuu
1. Mopnens onbita Pezepdopra.
2. HaOmoneHve TMHEHYATHIX CIIEKTPOB.
3. YcrpoiicTBO 1 aeiicTBrE CUETUNKA HOHU3UPYIOIIMX YACTHII.
4. OmnpeneneHue JJIMHBI BOJIHBI JTa3€PHOTO U3ITyYEHUSI.
Yuenuueckuit sxcnepumenm, nabopamopmuvie pabomol, npaKmuxKym
1. HaGnroneHue MMHEHYATOTO CIIEKTpA.
2. HccnenoBaHue CHEKTpa  pa3peKeHHOTO
Y U3MEPEHHE MOCTOSTHHOM Puabepra.

aTOMapHOTO  BOJOPOJA

Tema 3. Quzuxa amomnozo adpa u 31emenmaphsix yacmuy (54 )

Tema 3. @usuxa amomnozo adpa u 3nemenmapuvix yacmuy (5 u )

DKCIEPUMEHTHI, JOKA3bIBAIOIINE CI0KHOCTh CTpOeHU siapa. OTKphITHE
pamunoakTuBHOCTH. OBITH Pe3epdopia mo onpeneaeHuio cocraBa
paaroaKkTUBHOTO U3nydeHus. CBoiicTBa anbda-, 6eTa-, raMMa-u3Ty4eHusl.

Hyxonnas mogaens siapa ['eiizen0epra—lBanenko. 3apsia sapa. MaccoBoe
4uCIlo sapa. M30Tomnsl.
PanmoakTrBHOCTB. AJibha-pacnaj. DIeKTPOHHBIA 1 O3UTPOHHBIN OeTa-pacral.
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BinstHue painoakTUBHOCTU Ha XKUBbIE OpraHu3Mbl. OTKpBITHE TPOTOHA U [Mamma-uznyuenue. 3akOH paJu0aKTUBHOTO paciajia. PainoakTuBHbBIE N30TOIIBI B
HerTpoHa. Hykionnas monens snpa Ieizen0epra—Banenko. 3apsan sapa.  |[nmpupoje. CBOMCTBAa HOHU3UPYIOIIETO U3TydeHUs . BimsiHue painoakTHBHOCTH

MaccoBoe uncio siapa. M3orombl. Anbha-pacras. DIeKTpOHHBIN 1 Ha J)KUBBIC OpraHu3Mbl. EctecTBeHHbIH (hoH m3nydenus. Jlosumerpusi.
MO3UTPOHHBIN OeTa-pacnaj. ['amMmma-u3nydeHue. 3aKOH paliOaKTUBHOTO DHeprus CBSA3M HYKJIOHOB B sjipe. S nepubie cuibl. JledekT macchl sapa.
pacmiaza. DHeprus CBsA3U HYKJIOHOB B sizpe. Slnepusie cuibl. Jledekr maccel  [SlnepHble peakuuu. [lenenue u cunres siaep. Anepusie peaktopsl. [Ipodnemsbl
anpa. Snepusle peakuuu. Jlenenue u cuHTe3 saep. SepHslil peakTop. YIIPABJISIEMOTO TEPMOSIEPHOTO CUHTE3A. DKOJIOIMYECKUE aCIEKThI pa3BUTHS
Tepmosinepusbiii cunaTes. [Ipo0ieMbl 1 IEpCIEKTHBHI SIIEPHOM SHEPTETUKH. S1IEpHOM DHEPTeTUKU. METObl perucTpauy U UCCIEA0BAHUS JIEMEHTAPHBIX
DKOJIOTMYECKUE aCIIEKTHI ACPHON SHEPTETUKU. DJIE€MEHTAPHbIEC YaCTULBI. vactull. @yHaameHTanbHble B3aUMOIEUCTBUS. baprOHbI, ME30HBI U JIEITOHBI.
OTtkppITHE TO3UTPOHA. MeTO b HaOMI0IEHN U perucTpanuu aieMeHTapHbiX  [[Ipencrasnenne o CtannapTHoi Mojenu. KBapk-riitoOHHas MOJIENb aJpOHOB.
yactull. OyHJaMeHTalbHbIe B3auMoIeicTBUSA. EquncTBO prusmueckoit Ddusuka 3a npeaenamu CtanaapTHol Mojenu. TéMHas maTepus U TEMHas
KapTHUHBI MUpa pHeprusi. EMuHCTBO (hr3mueckoit KapTHHBI MHpA.
Texnuueckue ycmpoiicmea U HpaKmuyeckoe npumeHenue: HO3UMETP,| Texnuueckue ycmpoucmea u mexHoaio2udeckue npoyeccol. 103UMETp, Kamepa
Kamepa BuibcoHa, siiepHbIil peakTop, aToMHast 6omoa. Bunbcona, sepHBIi peakTop, TEPMOSICPHBIN peakTop, aToMHas OomoOa,
Jlemoncmpayuu MarHUTHO-PE30HAHCHAs ToMorpadusl.
1. CY€T4YMK MOHU3HUPYIOUIUX YACTHII. Yuenuueckuii 3xcnepumenm, nabopamopnuvie pabomut, nPaKmMuKym
Yuenuueckuit sxkcnepumenm, nabopamopnuvie pabomot 1. HUccnenoBanue TpeKOB YacTHIl (110 TOTOBBIM oTorpadusam).
1. MHccnenoBanue TpekoB yacTull (110 TOTOBBIM (hoTorpadusim). 2. HccnepoBanue paaroakTHBHOTO (JOHA C HCIIOIB30BAaHUEM JJO3UMETPA.

3. I/IsyquI/Ie MOTTIOMICHUA 6€Ta"laCTI/IH AJTFOMHUHHEM.

PA3JIEJI 8. DJIEMEHTBI ACTPOHOMUIN 1 ACTPODPU3UKMU (7 1) PA3JIEJI 8. JIEMEHTBI ACTPOHOMUUN 1 ACTPODPU3UKMU (12 1)

Tema 1. Inemenmot acmpogpuzuxu (7 u) Tema 1. Inemenmot acmpogpuzuxu (12 u)
DTanbl pa3BUTUA aCTpOHOMUHU. [IpuKiiagHOEe 1 MUPOBO33pPEHUECKOE 3HAUEHUE
actpoHoMuu. Bun 3BE3nH0r0 HebGa. Co3Be3nus, ipKkue 3BE3/IbI, MIAHETHI, DTanbl pa3BUTUA aCTpOHOMUU. [IpHUKiIamHOe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
ux Buaumoe apuwxkenue. Conneynas cucrema. Counnile. ComHeuHas actpoHOMUU. [IpUMEHUMOCTH 3aKOHOB (PU3UKH J1J1s1 OOBICHEHHS TIPUPO/IBI
aKTUBHOCTH. MIcTounuk 3Heprun ConHIa 1 3BE€31. 3BE3/1bl, UX OCHOBHBIE KOCMHYECKHX O0BEKTOB.
XapaKTepUCTUKU. [lnarpaMmma «CreKTpaIbHbINA KJIacC — CBETUMOCTBY. 3BE3IbI [METOABI aCTPOHOMUYECKHX HecnenoBaHu. COBPEMEHHBIE ONITUYECKUE
TJIABHOM MOCTIEA0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCThH» TEJIECKOIIbI, PAJAHOTENIECKOIIbI, BHEATMOC(EpHast aCTPOHOMHS.
1151 3BE3]] TJIaBHOM MOCIIeIOBAaTENbHOCTH. BHYyTpeHHee cTpoeHue 3BE3 . Bun 3Bé3mHoro Heba. Co3Be3nus, sipKue 3BE3/1bl, TUIAHETHI, X BUAUMOE
CoBpeMeHHBIE TPEJICTABICHUS O IMPOUCXOXKICHUH 1 BOJIIOITNHU COJTHIIA 1 TIBKEHHE.
3BE31. DTanbl )KU3HU 3BE3L. Conneunas cucrema.
Muteunbiii [Iyte — nama [Manaktuka. [Tonoxenue u npmxenune ColHIa B Comnnue. ConHevyHasi akTUBHOCTb. MicTounuk sHepruu CosiHIa U 3BE3I.
["anaktuke. Tunel ranaktuk. PaguoranakTuku u kBazapbl. YEpHbIE IbIPHI B 3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J[Marpamma «CreKTpadbHbIN KJIacc —
sypax rajgakTuk. Becenennas. Pacmmpenne Beenennoit. 3akon Xa66ia. CBETUMOCTBY. 3BE3/1bI INIaBHOM MOCIEI0BATENbHOCTH. 3aBUCUMOCTh «Macca —
Paz6eranue ranaktuk. Teopus bosbuioro B3psiBa. PenukToBoe n3inyueHue. CBETUMOCTb JULSI 3BE3/1 [TTABHOM ITOCIIEI0BATEIBHOCTH. BHyTpeHHEe CTpoeHHE
Macmrabnas ctpykTypa Beenennoit. Meraranaktuka. Hepeménnnie 3BE311. COBpEMEHHBIE TPEACTABICHUS O TPOUCXOXKACHUH 1 3BOJIIOIIMU COJTHIIA U
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MpOoOJIEMbI aCTPOHOMUM.
Yuenuueckue naonrooenun
1. HaOnromenuss HEBOOPYKEHHBIM TJa30M C  HCIOJIb30BaHHEM
KOMIIBIOTEPHBIX MPUJIOKEHUM Uil  ONpPENENCHUs  IOJIOKECHHUS
HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/HS]
CeBepHOro noxymapus 1 sipkue 3BE3/IbI.
2. Hab6monenus B Teneckon JIynsl, mnaner, Mneunoro [Tyrtu.

3BE3. DTaIkbl )KU3HU 3BE3I.
Muneunsbiit [1yte — Hama ["anaktuka. [lonoxxenue u qeuxenue CosHia B
["astakTuke. Tunel ranakTuk. PagroranakTuky u kBasapbl. YEpHBIE IbIPHI B
siipax rajgakTuk. Beenennas. Pacmmpenne Beenennoit. 3akon Xao6ia.
Pazb6eranue ranaktuk. Teopust bonbimoro B3peiBa. PenukToBoe nznydeHue.
MacmtabHas cTpykTrypa Beenennoit. MeraranakTuka.
Hepeménnsie mpobaemMbl aCTPOHOMHU

Yuenuueckue naonrooenua:

1. HaGmromenus  3BE3MHOTO  Heba  HEBOOPYXKEHHBIM  TJa30M
C HCIOJIb30BAHUEM KOMITBIOTEPHBIX MPHIOKCHUH IS ONpPEIC/ICHHUS
MIOJIO)KEHNSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIG
co3Be3ust CeBEpHOTO MOTYIIAPHS U SIPKUE 3BE3IBI.

2. HabGmonenus B Teneckon JIyHbI, IJIaHET, TYMaHHOCTEH W 3BE3THBIX

CKOIUICHUH.

OU3BNYECKUU ITPAKTUKYM (16 yacos)

Cnocobvl  uzmepenus Quauueckux eauyur ¢ UCNOIb308AHUEM AHANO208bIX
U Yughposvix usmMepumenbHbiX NPUOOPOE U KOMNLIOMEPHBIX OAMYUKOBbIX CUCTHEM.
Abconromuule u omHOCUMENbHbIE NOSPEUIHOCTU USMEPEHUL (PUIUYECKUX BETUYUH.
Oyenxa epanuy noepewHocmei.

IIposedenue KoceeHHbIX usMepeHull, UCCIe008AHUL 3A8UCUMOCTIEL
QusuyecKux eenuyut, NPoBEPKaA NPedlONCEHHbIX 2Unome3 (8b100p u3z pabom,
ONUCAHHBIX 8 MEMAMUYECKUX PA30enax « Yuenuueckuii skchepumenm,
nabopamopHuvie pabombl, NPAKMUKYMN).

OBOBIIAIOUIEE TOBTOPEHUE (4 u)

OBOBIAIOIIEE TIOBTOPEHME (15 1)

Poinb ¢pu3MKK ¥ aCTPOHOMHH B SKOHOMHUYECKON, TEXHOJIOTUYECKOH,
COLIMAJIBHOW M 9THUYECKOH cpepax e TENbHOCTH YeJI0BEKA; POJIb U MECTO
(GU3HUKN U aCTPOHOMHH B COBPEMEHHOMN Hay4HOH KapTHUHE MUPA; POJib
¢busnueckoil Teopun B GopMUpPOBAHUH MPEACTABICHUHN O HU3NYECKOM
KapTHHE MHpa, MECTO (PU3UUECKOM KapTHUHBI MUpa B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE

O0o01eHNe U cucTeMaTH3aLuUs COIEpKaHMs Pa3/ieNoB Kypea «MexaHukay,
«MornekynspHas pU3MKa U TEPMOJUHAMUKAY, « DIEKTPOINHAMUKAY,
«Konebanus v BomHbI», «OCHOBBI CIIELUAIBHON TEOPUU OTHOCUTETHLHOCTIY,
«KBaHTOBast puznkay, «IIEMEHTHl ACTPOHOMUU U ACTPO(YUZUKI».

Ponme  ¢u3ukun © acTpOHOMHUM B HKOHOMHYECKOW, TEXHOJOTHUECKOMH,
COLMAJIBHOM M 3TUYECKOM cdepax AEATENbHOCTH 4YEJIOBEKa; POJlb U MECTO
(GU3MKN ¥ aCTPOHOMHHU B COBPEMEHHOW HayyHOW KapTHHE MUpA; 3HAUCHHE
ONUCATENFHON, CUCTEeMAaTHU3UPYIOIIEH, OOBSCHUTENBHON U MPOTHOCTUYECKOM
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byHKUMH (PU3MUECKOW Teopuu; posib (PU3NUECKON TeopHH B GOPMHPOBAHUU
NpeACTaBICHUN O (U3MUECKON KapTHHE MHpa, MecTO (PU3NYECKON KapTHHBI
MHUpa B OOILIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTaBICHUI
0 mpupose

Peseps (3 u) Peseps (10 )

TemaTnueckoe IJIAaHUPOBAaHHUE Kypca

11 kaacc
bazosviii yposens (2 uaca) ‘Ya/lymeuubu? ypoeenbw (5 uacos)
Komn-Bo DJIeKTPOAHHAMMKA(ponokenne) 11/27
4acoB MarnutHoe moJie 6/14
1 B3anmoeiicTBie MOCTOSHHBIX MAarHUTOB U MPOBOIHUKOB C TOKOM. MarHuTHoe
rosie. BekTop MarHuTHON HHAYKUIKHK. [ [pMHIMD cyniepno3uuuym MarHUTHBIX ITOJIEH.
JIMHNY MarHUTHOW MHAYKIIUU.
1 MarauTtHoe noJie IPOBOJAHUKA C TOKOM (IIPSIMOTO MPOBOIHUKA, KATYIIKHU U
KpyroBoro BuTka). OneiT Opcrena. KapTuna muHMii MarHuTHOM MHAYKIIUH TTOJIS
MOCTOSTHHBIX MarHUTOB.
1 OnpedeneHue yCa08uii NPUMEHUMOCHU MOOeNU OOHOPOOHO2O0
MacHUMHO20 NOJA.
1 Onpedenenue Hanpasienus UHOYKYUU MASHUMHO20 NOJIA
nposoOHUKA C MOKOM
1 Maznummnoe none 6 seujecmse. PeppomacHemuru, napa- u -
ouamazHemuKu
1 Cuna Amnepa, e€ HanpaBJI€HUE U MOIYJIb.
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Cuna JlopeHua, e€ HanrpaBJIeHUE U MOYJIb.
JIBr>KEeHHE 3apsyKEHHOM YaCTHUIIBI B OJHOPOIHOM
MarHuTHOM ToJie. Pabota cunsl Jlopenia.

Ilposedenue koceeHHbIX UsMepeHull culvl Amnepa, nposedenue,
uccneoosanus - 3agucumocmett  Mmedxncoy  huzuuecKumu
BeUYUHAMU U  ONbLIMOB NO  NpoGepKe  NPedloHNCEeHHOl
2unomesvl Npu U3V4eHuu Oeucmeus NOCMOAHHOZ0 MAcHUMA
HA PAMK) € MOKOM

ObvscHenue 0CHOBHBIX NPUHYUNOS OeUCMBUS MEeXHUYECKUX
yCmpoucme

Ipumepvl pewenus 3a0au no meme « Cuna Amnepay

TexHuueckue YCTpOﬁCTBa N TCXHOJIOTHYCCKHC ITPOUCCChI: IPUMCHCHHUC
IMOCTOAHHBIX MAarHUTOB, 3JICKTPOMArHuTOB, TCCTCP-MYJIbTUMETP, SJICKTPOJABUTATCIIb
ﬂKO6I/I, YCKOPUTEIIN 3JICMCHTAPHBIX YaCTULI.

JlaboparopHas pabora Nel «HabmroaeHue qeiicTBUsI MAarHUTHOTO TTOJIS HA TOK)

IIpumepul pewenus 3a0au no meme «Cuna Jlopenyay

[Pewenue pacuémuulx 3a0a4 ¢ A6HO 3a0AHHOU U HES8HO
3a0annoll huzuieckoli MoOenbIo € UCNONb308AHUEM OCHOBHBIX
3axono6 u oopmyn no meme «Maznummnoe nonex.

Peuenue KauecmeenHblxX 3a0ad, mpeoyiouux npumMeHeHus
snanut no meme «Mazcnummuoe nouey.

DJIeKTpOMarHuTHasi HHAyKnms 5/13

SIBneHue 3neKTpOMarHuTHOW MHAYKIMH. [I0TOK BEKTOpa MArHUTHON HHTYKIIUH.
OJ1C nHayKuuu.

3aKOH 2JIEKTPOMarHUTHOM MHAYKIMK Papajes.
Buxpesoe anexrpuueckoe noiue. Toku Dyxko.

O/{C unoykyuu 6 npo8ooOHUKe, OBUNCYUIEMCA NOCMYNAMENbHO
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8 00OHOPOOHOM MAZHUMHOM NOJE.

[ Ipumepul pewrenus 3aday no meme «3aKou
91eKMPOMASHUMHOU UHOVKYUU Y

[Pewenue pacuémuulx 3a0a4 ¢ A6HO 3A0AHHOU U HESEHO
3a0anHOU pusuUecKol MOOENbIO ¢ UCNOIL30BAHUEM OCHOBHBIX
3aKOHO08 U (hopmyn no meme « DNeKMPOMASHUMHAS UHOYKYUSLY.

IIpaBuno Jlenna. MaayktuBHOCTH. Karymika
VWHIYKTHUBHOCTH B LI TOCTOSIHHOT'O TOKA.

SBnenue camonnaykuuu. 3J1C caMOMHAYKLIUY.

Peutenue KauecmseHHbLX 3a0ay, mpedyIouwux npUMeHeHUs.
3HAHULL N0 meme « DNeKMPOMASHUMHASL UHOYKYUSLY.

| Aneopumm ucnonvzosanus npasuna Jlenya 07s onpedenenus
Hanpaeienus MmoKa 8 KOHmMype npu anaiuse paguieckux u
9KCNEPUMEHMANIbHBIX 340aY

Cbopka moodenu 31eKmpoMacHUMHO20 2eHepamopa

SHGPFI/ISI MAarauMTHOIO ITOJIA KaTyIIKHU C TOKOM.
QHCKTpOMaFHI/ITHOe IIOJIC

JlabopaTtopHas pabota No2
«M3ydyeHue SIBIECHUS JIEKTPOMAarHUTHON UHIYKIIUWD)

Obvsichenue 0CHOBHbIX NPpUHYUNoe oeticmeust mexHU4ecKux
ycmpoﬁcme U mexHojlocuvecKux npoyeccos, makKux Kaxk.
uHayKI/;MOHHClﬂ neyoy, COJleHOI/la, sawiuma om dj1eKkmpuzayuu
meJjl npu O0BUIICEHUU 8 MACHUMHOM noJjie 3emu.

Ob6obwarowe-nogmopumenvroe 3ausmue no meme
«DNneKmpomMazHUMHAs. UHOVKYUSL»

3auem no meme ((3ﬂ€Kmp0MCZZHI/lmHCl}Z quym;uﬂ
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Koseb6anus u BosHbI (60 1)
Mexannueckue Kojedanus 5-/10

Konebarensnas cucrema. CB0oOOIHBIE KOIEOaHMS.

I'apmonnyeckue kosnebanus. Kunematnueckoe u
JMHAMUYECKOE OIMCAaHuE. DHEPreTUYECKOe
OIMcaHMe (3aKOH COXPaHEHMsI MEXaHUYECKON
SHEpIun).

Bv1600 ounamuueckoeo onucanus CAPMOHUYECKUX Koneoauuil uz
UX dHEepzcemu4eCcKo2o U KUuHemamu4eckozo ONUCanusl.

Buinyowcoennvie konebanus. Pesonanc. Pesonanchas kpusas.
Brusnue 3amyxanus Ha 6u0 pe30HaHCHOU KPUBOIIL.
Asmokonebanusi.

Pewenue pacuémnuix 3a0au ¢ 2610 3a0anHOU U HEABHO
3a0anHOU hu3U1ecKoli MOOENbIO C UCNONb308AHUEM OCHOBHBIX
3aK0HO08 U hopmyn no meme «Mexanuueckue KoneOaHus.

Ammuryna u ¢asa koneGanuit. CBA3b aMILIUTY 16l KOJI€OaHUH NCXOTHOM
BEJIMYMHBI C aMIUTUTYAaMH KoJieOaHUl €€ CKOPOCTU U YCKOPEHHS.

Ilepuox u yactoTa koneGanuit. Ileproa MasbIx cBOOOAHBIX KOJeOaHUM
MaremaTiyeckoro MasitHuka. [lepuos cBoOOTHBIX KoeOaHUM MPY>KUHHOTO MAasITHUKA.

Pewenue xauecmsennvix 3a0ay, mpedyowux npumerHeHus
3HaHull no meme «Mexanuueckue KoieOaHUAY.
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ObvscHeHue OCHOBHbIX NPUHYUNOG OetiCMEUs. MEXHUYECKUX
yempoticmes, maxkux KaxK. MempoHOM, YdcCbl, Kadelu,
MY3bIKATIbHbIE UHCMPYMEHMbL, ceticmozpad.

Jlabopamopuas paboma Ne3 « Onpedenenue yckopenusi
Cc80000H020 NAOEHUS NPU NOMOWU MASIMHUKA

DJIeKTPOMAarHuTHbIE KoJiebanus 7/15

Konebarenbublit KOHTYp. CBOOOIHBIC 2JIEKTPOMArHUTHBIE KOJICOAHUS B UCaTbHOM
KoJIeOaTeJIbHOM KOHTYDE.

®opmyina Tomcona.

Céa3b amniumyovl 3aps0a KOHOEeHCamopa ¢ AMRAUMYOOU
CUbl MOKA 8 KOJIebamenbHOM KOHMype

Pewenue pacuémuvix 3a0au ¢ 51610 3a0aAHHOU U HESIBHO
3A0aAHHOU PU3ULECKOU MOOEbIO C UCNONb308AHUEM OCHOBHBIX
3aKOHO8 U (hOpMY N0 meme « DNeKMPOoMaASHUMHbIE
Koneoanusy

Pewenue kauecmsennuvix 3a0ay, mpeoyrowux npumeHeHusl
3HAHUL NO MmeMe « DNeKMPOMASHUMHbLE KONeOAHUY

3aKOH COXpaHEHUs SHEPTUH B UJI€AIbHOM K0J1e0aTeIbHOM KOHTYE.

3aryxaroImiye JeKTPOMarHuTHbIE KoJleOanus. BIHYKIEHHBIE 2JIEKTPOMAarHUTHbIE
koseOanus. [lepeMeHHBbIH TOK.

CpaeHeHue MEXAHUUECKUX U INEKMPOMACHUMHbLX Konebanuil

ObvsacHeHue 0CHOBHBIX NPUHYUNOE OeUCMBUS MEXHUYECKUX
YCmpOoUcme, makux Kax. 31eKmpuideckutl 360HOK, 2eHepamop
nepemenHo20 MmoKa, TuHUU dIeKmponepeoay

Onpedenenue ycnosull NPUMEHUMOCU MOOENU UOEAIbHO2O
K0e0amenbHo20 KOHMYpa
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MoLLHOCTb NepemMeHHOro Toka. AMNNTYAHOE M AeMCTBYIOLEee 3HaYeHME CUIbI
TOKa M HanpAXXeHWA Npu pa3inyHor Gopme 3aBUCMMOCTN NEPEMEHHOrO TOKa OT
BpemeHun. CuHycou1adbHbI IEPEMEHHBIN TOK.

Wneansuebiii Tpancopmatop. [IpousBoacTBo, nepenaya u noTpediieHne
3EeKTpUUeCcKoi 3Hepruun. KynbTypa UCIoIb30BaHus AIEKTPOIHEPIHH B
ITIOBCEITHEBHOM JKM3HU. TEXHUYECKUE YCTPOUCTBA U TEXHOJIOTUYECKUE IPOLIECCHI:
3JEKTPUYECKUN 3BOHOK, T€HEpPaTOp NEPEMEHHOT0O TOKA, JIMHUU 3JIEKTponepeiay

Pezucmop, konoencamop u kamywka uHOyKmMueHoCmu 8 yenu
CUHYCOUOANbHO20 NepeMeHH020 moka. Pesonanc mokos.
Peszonanc nanpsisrcenuii.

Lemoncmpayus akmuero2o, eMKOCMHO20 U UHOYKIMUBHO2O
CONpOMUBIeHUU

Pewenue kauecmsennuvix 3a0ay, mpeoyrowux npumeHneHus.
3HAHUL NO Mmeme « DNEeKMPOMASHUMHbBLE KOLEOAHUY.

Mexannyeckue 1 3JIeKTPOMATHUTHBIE BOJHBI 5/10

Mexannyeckne BOJIHBI, yCIOBUS UX pacrpocTpaHeHus. [lonepeuynsie
U IIPOJOJIbHBIE BOJHEL. [Iepro, CKOpOCTh paciipoCTpaHEHUs U JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXKEHUE, NIPEIOMIIEHNE, HHTep(hEepeHIINS

U 1udpaxus.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3ByKa. BeicoTta ToHa. TemOp 3ByKa.
[ITymoBOe€ 3arpsi3HEHUE OKPYKAIOLIEH Cpe/bl.

H3yuenue pacnpocmparenust 36yK0BbIX 80IH 8 3AMKHYMOM
npocmpancmee.
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Pewenue 3a0au

ObvsicHenue 0CHOBHBIX NPUHYUNOE OCUCMBUS. MEXHUYECKUX
VCMPOUCME U MEXHOI02UYECKUX NPOYEeCccos8, MAKUX KaK:
MY3bIKAIbHbIE UHCIMPYMEHMbL, padap, paouonpuémMHux,
menesusop, anmenna, menegorn, CBU-neus, ynompaszgyxkosas
ouazHocmuKa 6 mextuke u meouyune.

ONEKTPOMAarHUTHHIE BOJIHBI. Y CIIOBUS U3JIYyYCHHs 3JICKTPOMArHUTHBIX BOJIH.
CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH: OTPayKEHUE, IPEIOMIICHUE, TOJSIpU3aLINs,
uHTephepeHus U Audpakiys. B3auMHasi OpUEHTaLUsl BEKTOPOB

B JIEKTPOMAarHUTHOM BOJIHE.

[IIxana 3meKTpOMarHuTHBIX BOJIH. [IpruMeHeHre 31eKTPOMarHUTHIX BOJIH
B TEXHHKE U OBITY. TeXHUYECKHE YCTPOMCTBA U TPAKTUYECKOE IIPUMECHECHHE:
MY3bIKAJIbHbIE HHCTPYMEHTBI, pajiap, PAIUONPUEMHUK, TEIEBU30D, aHTCHHA,
tenedon, CBU-nieus, yiapTpa3ByKoBas TUAarHOCTHKA B TEXHUKE U MEIIUIIMHE
[IpuHUKIBI paTuOCBS3U U TeNEBUACHUS. Pagronokanus.

Pewenue xauecmesennwvix 3a0au, mpe6yi0u;ux NPpUMEHEHUA
3uanull no meme «Mexanuueckue u INIeEKMpPOMacHUMHblE
6OJIHbL)

Pewenue xauecmesennvix 3a0au, mpe6yi0u;ux NPpUMEHEHUA
3uanull no meme «Mexanuueckue u INeKMpOoMacHUmMHbvle
60JIHbL)

Yempoticmeo u npunyun pabomul npocmetiwezo
PAOUONPUEMHUKA

Onrtuka 10/25

[IpsamonnHENHOE pacpOCTpaHEHUE CBETA B OTHOPOAHOM cpene. JIyu cBera.
ToueuyHbI HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aK0HBI OTpaxkeHus cBeta. [locTpoenne n3o0paxeHui
B IJIOCKOM 3€pKaJie.
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Habnooenue onmuueckux signenutl, npogedeHue KOCGEeHHbIX
usMepeHuil, UCcie008anUsl 3a6UCUMOCHel PUULeCKUX
BeUYUH U ONBIMOG NO NPOBEPKE NPEOTIOHCEHHOU 2UNOMe3bl
npu U3yYeHuU s81eHUL NPeLOMIEHUS C8emMa HA cpanHuye
pasoena 08yx cpeo, npeiomieHus ceema 8 coouparoujeri

u pacceusarowell TUH3AX, 60JTHOBbIX CBOUCHE C8eMA.

Ilocmpoenue u pacuém uzobpasicenuii, co30asaemvlx
NIOCKUM 3EPKATOM

Cghepuueckue 3eprana

HpeHOMJ'IeHI/Ie cBeTa. 3aKOHBI MMpCJIOMJICHHA CBCTA. AOCONIOTHEBIN IOKA3aTeNb
IIPpCIOMIICHUA.

Hucnepcus ceera. CinoxHblil coctaB 6enoro cera. Liger.
[TonHoe BHyTpeHHEE OTpaxkeHue. [IpeaenbHblid yroi MojaHoro BHYTPEHHETO
OTPaXKEHHUSL.

Jlabopamopuas paboma Ned4 «Hzmepenue nokazamens
npeloMaAeHUsI CMEKIa»

OmuocumenvHvll nokazamensb nperomienus. Ilocmosancmeo
Yacmomul ceema u COOMHOUeEHUe ONIUH BOTH NPU Nepexooe
MOHOXPOMAMUYECKO20 C8ema yepe3 epanuyy pazoena 08yx
onmu4eckux cpeo.

Xo0 nyueti 6 npuzme.

CO6I/IpaIOH_II/IC " pacCCUBAOIUC JINH3LI. Tonkas 1uH3a. CDOKYCHOC pacCcTodaHue
M ONITHYECKAs CHJIa TOHKOM JIUH3EI.

dopMmysia TOHKOH JIMH3BL. Y BEIMYEHUE, JaBAEMOE JTUH301

Jlabopamopnas paboma Ne5 « Onpedenenue onmuueckou
CUMIbL U (POKYCHO2O PACCMOSIHUSL COOUPAIOWETL IUH3bLY

3asucumocms ghoxycHozo paccmosnus MoHKoU cghepuieckou
JIUH3bL OM €€ 2eoMempul U OMHOCUMENbHO20 NOKA3AMENs
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NpPeIOMIEHUA.

Xo0 nyua, npoutedutezo 1uH3y H00 NPOU3BOTILHBIM YeIOM K €€
enaguol onmuveckoli ocu. Ilocmpoenue uzoopasiceHuti mouxku
U ompe3sKa npamMou 8 COOUPAWUX U PACCeUBArOWUX TUH3AX
U Ux cucmemax.

OnTuueckue npudopsl. Pazpematomias crnocoOHOCTh. [71a3 Kak onTHyeckas
CUCTEMA.
[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONTHKHU.

TexHu4eckue ycTporcTBa U TEXHOJIOTUYECKUX IPOLIECCHI: OUKH, JIYIIA, IEPUCKOII,
¢doroanmnapar, MUKpPOCKOII, IPOEKLIMOHHBIN anmnapar, IpOCBETICHNUE ONTHKH,
BOJIOKOHHAS ONTHKA, THU(PPAKIINOHHAS PEIIETKA .

HpoceemﬂeHue onmuxku

Ilocmpoenue u pacuém uzobpasicenuil, co30a6aemvix
NIOCKUM 3€PKALIOM, MOHKOU JTUH3OMU.

Pewenue kxauecmeennwix 3a0al¢, mpe6yi0u;ux NpUMeHerusl
3Hanul no meme « Onmuxay

Bonnosas ontuka. Uatepdepennns cera. KorepeHTHbIE HCTOUHUKH. Y CIIOBHS
HaOJI0ACHNSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EepPEHLINOHHOM KapTHHE OT ABYX
KOT'€pEHTHBIX UCTOYHUKOB. [IprMephl Kilaccnyeckux NHTEPPEPEHIIUNOHHBIX CXEM.

Hudpaxius ceeta. Judpakunonnas peméerka. Y ciioBue HabI01eHUS TTIaBHBIX
MaKCHUMYMOB IpH 1aICHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PAKIIMOHHYIO
pem€Tky. [lonspuzanus ceera

Jlabopamopuas paboma Ne6 « Uzmepenue onunvl c6emosoti
BOJIHbIL Y

Obvsicnenue 0cobeHHocmel RPOMeKaHusi ONMU4ecKUx
A61eHull: uHmepgepenyuu, oupparxyuu, oucnepcuu, NOIHO20
BHYMPEHHe20 OMPANCEHUSL.

Pewenue pacuémmuvix 3a0au ¢ 1610 3a0aHHOU U HESA8HO
3a0anHOU hu3ULeCcKOU MOOENbIO C UCNONbI0BAHUEM OCHOBHBIX
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3aKoH08 u hopmyn no meme « Onmura

OCHOBBI CIIENHAILHOI TEOPHH OTHOCUTEIBHOCTH 4/5

I'panu1BI IPUMEHUMOCTH KJ1acCUYECKOM MexaHuKH. [locTyiaTel crienuanbsHON
TEOPUU OTHOCUTEIBLHOCTH.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMe/JICHIUE BPEMEHU U COKpAIllCHHE
JUTAHEI.

lIpocmpancmeenno-epemennou unmepsai. llpeobpazosanus
Jlopenya. Ycnosue npuuunnocmu.

Ipakxmuxym
Ipakxmuxym
OHeprus 1 UMITYJIbC PEIATUBUCTCKON YacTHUIIbI. CBS3b Macchl ¢ SJHEpPruen
Y UMIYJIbCOM PEJIITUBUCTCKON YaCTUIbl. DHEPTUs TOKOSI
TexHn4eckue yCTporucTBa U TEXHOJIOTMYECKHUE ITPOLIECCHI: CITYyTHUKOBBIC
MIPUEMHUKH, YCKOPUTENH 3aPSKEHHBIX YaCTHII
[IpakTuxym
[IpakTrKym

JlaGopaTopHast paboTa

KBanToBas ¢pusuxa 15/25
KopnyckyJsipHo- BOIHOBOW qyaym3m 6/15

PaBHOBeCHOE TemI0BOE M3NTydYeHHE (M3TyICHHE a0COIIOTHO YEPHOTO TEIA).
I'unote3a M. [linanka o kBaHTax.
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@DOTOHBL. DHEPrHs U UMITYIbC (POTOHA.

3axon cmewenus Buna.

ObvscHeHue 0CHOBHBIX NPUHYUNOE OeUCMBUSL MEXHUYECKUX
yecmpoucme, makux Kak: CneKmpomemp, (pomoaniemeHnm,
Gomooamuux, myHHenIbHbII MUKDOCKON, COITHEYHAs bamapest,
€6emoouoo.

Pewenue pacuémnuix 3a0au c 1610 3a0aHHOU U HEABHO
3a0aHHOU PU3ULECKOU MOOENbIO C UCNONb308AHUEM OCHOBHBIX
3aK0H08 U hopmyn no meme «Keanmoguvie aenenusy.

®otoaddext. Onbitel A. I'. Cronerosa. 3akonsl poTorddexTa.

VYpaBuenue DitHmTeiHa 11 porodpdekra. «KpacHas rpannnay poroaddekra.

Onpedenenue ycno8uil RPUMeHUMOCMU K8AHMOBOU MOOeNU
ceema.

AHnanusz K6AHMOBbIX NPOYECCOB C UCHONILIOBAHUECM YPABHEHUS
Duinwmetina 0 homod¢pexma, npunyuna coOOMHOUEHUL
Heonpeodenénnocmu I etizenbepaa.

Pewenue xauecmesennvix 36!061’{, mpe6yi0u;ux NpUMEHEeHUA
3Hanul no meme «Keanmoevie senenusy.

JlaBieHue cBeTa (B 4aCTHOCTH, JIaBJIEHUE CBETAa HA A0COJIIOTHO MOTJIOLIAIOITYIO
1 a0COJIIOTHO OTpaXkaroIlyto noBepxHocTh). OnbiThl I1. H. JleGenena.

TexHu4eckue ycTpoucTBa U TEXHOJIOTHUYECKHE MPOLIECCHI: CIIEKTPOMETP,
¢boToanemMeHT, HOoTOIaTUUK, TYHHEIBHBI MUKPOCKOII, COTHEUHas Oarapes,
CBETOAMON
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Bonnosuvie ceoticmea yvacmuy. Boanel oe bpotinsa. /[nuna
8osHbL Oe bpotina u pazmepuvl obracmu nokaruzayuu
osudicyueticsa yacmuysl. Kopnyckynsapno-6oinoeou 0yanusm.

Huppaxyus snekmponoe Ha Kpucmaiax.
Cneyughuxa uzmeperuii 6 muxpomupe. Coomuouterus
Heonpedenénnocmell I etizenbepea

Pewenue xauecmeennvix 3a0au, mpeoyrowux npumeHeHus
3HaHutl no meme «Keanmosvie saenenusy.

®dusuka atoma 4/5

OmnBITH IO HCCIIEIOBAHUIO CTpOeHHs aTroMa. [IimanerapHas Mmoens aroma
Pezepdopna.

IToctynats! bopa. 3nydenue u nornomienne GOTOHOB IIPU MEPEX0/Ie aTOMa
C O/IHOTO YPOBHSI 3HEPI'HH Ha JIPYTOil.

Amnanusz K6aHMoOBbIX NPOYECCOE HA OCHOBE NEPEO20 U BMOPO20
nocmynamos bopa

Ipaxmuxym
Ipakmuxym
Bunel ciektpoB. CriekTp ypoBHEH SHEpruu aroma BO10po/ia.
CrioHTaHHOE U BBIHYX/IEHHOE U3Ty4YEHHUE CBETA.
TexHu4eckue ycTporucTBa U TEXHOJIOTUYECKHE TPOLECCHI: CIIEKTPAJIBHBINA aHAIN3
(cmiexkTpockom), Ja3ep, KBAHTOBBIA KOMITHIOTEP
ITpakTkym
[IpakTuxym

Jlaboparopnas pabora
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du3KMKa ATOMHOIO SI/IPa U 3JIeMeHTAPHBIX YyacTui 5/5

Hyxnonnas monens snpa I'elizenbepra—lBanenko. 3apsia siapa. MaccoBoe 4rciio
siapa. M3oTonsl.

PagnoakTuBHOCTB. Anb(ha-pacnaj. DIEKTPOHHBIN U TO3UTPOHHBIN OeTa-pacna.
lNamma-uznydenue.

Ipakxmuxym
Ipakmuxym
Pewenue 3adau

DOHeprust CBA3U HYKJIOHOB B sijipe. SlnepHble cuibl. Jledekt maccsl sapa. SnepHsle

peakuuu. JlegeHue u CUHTES siiep

SAnepusie peakTopsl. [IpoOaemsl ynpaBaseMoro TepMOosiAEPHOTO CHHTE3A.

OKOJIOTHYECKHE aCIEKThl Pa3BUTHSI IEPHON SJHEPTETUKH.
Ipakxmuxym
Ipakmuxym
Pewenue 3aoau

MeTo1bl perucTpaluy U UCCIIETI0BAHUS AJIEMEHTAPHBIX YACTHII.
DyHAaMEHTAJIbHBIE B3aUMOJIEUCTBYSI. baprOHBI, ME30HBI U JICTITOHBI.
[Ipeacrasnenue o CranaaptHoi Moaenu. KBapk-riatooHHas MOJIETb aJpOHOB.

®usuka 3a npenenamu CrangapTHoi Moaenu. TémHas MaTepust U TEMHasl SHEPTHSL.

EnuncTBO (Dm3ndeckoit KapTHHBI MUpA.
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TexHruuecKkue yCTporucTBa U TEXHOJOTHYECKUE MTPOLIECCHI: TI03UMETP, KaMepa
Bunbcona, siiepHblil peakTop, TepMOsIIEpHBINA peakTop, arToMHast bomoOa,
MarHUTHO-pe30HaHCHAas ToMorpadus

Ilpakmuxym

Ipakxmuxym

Pewenue 3a0au

DJ1eMeHThI aCTPOHOMHUH U acTpodu3uku 7/12

MeToabl acTpOHOMHYECKHX HccieoBaHNi. COBpeMEHHBIE ONITHYECKUE TEIECKOIIbI,
PannOTeNEeCKOIbl, BHEaTMOC(EpHasi aCTPOHOMHS.

Bun 38€31H0r0 HeOa. Co3Be3nus, spKue 3BE3bI, IIIAHETHI, UX BUAUMOE JIBIKEHHE.

Omanwi pazeumus acmponomuu. Ilpuxnaonoe u
MUPOBO33peHuecKoe 3Havenue acmponomuu. IIpumenumocmo
3aKOHO08 PU3UKU OJ1 00BACHEHUSL NPUPOObI KOCMUYECKUX
00veKmos.

Ocnoguvie cozeezous CeepHo2o noryuapus u apKue 36e30bl

Ponv acmponomuu 6 cospemennoti kapmune mupa, 8
NPAKMUYecKoll 0esamenbHOCMU Yelo8eKa U OalbHelulem
HAYYHO-MEeXHU4eCKOM pa3eumui.

CosHeyHast cucreMa.

Comnre. ConHednas akTHBHOCTE. VicTounuk sHeprun CoJTHIIA B 3BE3I.

64




3BE3MbI, WX OCHOBHBIC XapaKTCPUCTHKU. JlmarpamMma «CIEKTPaJIbHBIA KacCc —
CBETUMOCTE». 3BE3/BI TJIABHOM TIOCIENOBATEIHHOCTH. 3aBHUCHMOCTh «Macca —
CBETUMOCTB» JJI 3BE3]] TTIaBHOM MMOCIeI0BaTeIbHOCTU. BHYyTpeHHEe CTpoeHue 3BE3I.

Ilpakmuxym

Ipaxmuxym

Obobwenue u cucmemamuzayusi COOePAHCAHUs paz0enos
Kypca «Mexanuxay,

CoBpeMEHHBIE MTPEACTABICHUS O MPOUCXOKACHUH U 3BOIIONUN COoTHUA U 3BE3/1. DTaIbl
JKU3HHU 3BE3I.

Muneunsiit [1yTs — Hama ["anakTuka. [Tonoxenue u npmwkenue Conuna B ["anaktuke. Tums
ranakTuk. Paguoranaktuku u kBazapel. YEpHBIE IBIPHI B siApax rajakTUK.

Ob06wWenue u cucmemamuzayusi COOEPHCAHUsL paz0eios
Kypca «Mexanukay,

Ob06wWenue u cucmemamuzayusi COOEPHCAnUsL paz0eios
Kypca «Mexanukay,

Obobwenue u cucmemamuzayus COOEPAHCAHUS paz0enos
Kypca «Monekynapuas uzuxa u mepmoOUHAMUKa,

Bcenennas. Paciunpenue Beenennoii. 3akon Xa66mna. Paz6eranue ranaktuk. Teopus
Bonbuioro B3peiBa. PenukroBoe u3inydyeHue.

Macmrabnas cTpykrypa Beenennoit. MeraraiakTrka.
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Hepeménnpie mpo6ieMbl aCTPOHOMHAN

Obobwenue u cucmemamuzayusi COOePAHCAHUS pa30enos
Kypca «Monexynsipnas gpuzuxa u mepmoOuHaAMuKay,

Ob06Wenue u cucmemamuzayusi COOEPHCAnUsL pa30eos
Kypca «Monekynsipnas gpuzuxa u mepmoOUHaAMUKA,

IIpumenenue ocrnogononazaOWux acmpoHOMU4eCKUx
NOHAMUI, 3aKOHO8 U Meopull 0Jisl AHAIU3A U OOBACHEHUs
@uszuueckux npoyeccos, NPOUCX0OAUUX 6 36€30aX, 8 36E30HbIX
CUCNEMax, 8 MeXC2aiaKmuyecKkol cpeoe, 08UNCEHUS
HebeCHbLX mell, 38010YUlU 36¢30 u Bcenennoii

OO6o01IeHHE U CUCTEMaTH3aIHs COJICPIKaHUs pasjiesia Kypca «MexaHuKay

O60011eHre 1 cHCTeMaTH3alus Coiep KaHusl paszena Kypca « MonekymsipHas Gu3uKa
Y TePMOJAMHAMUKA»

Ob06wWenue u cucmemamuzayusi COOEPHCAnUsL pazoeos
Kypca « NexmpoouHamuray

Obo6Wenue u cucmemamuzayusi COOEPHCAnUsi pazoeos
Kypca « QneKmpoounamuray

Obob6Wenue u cucmemamuzayusi COOEPHCAnUsL pazoeos
Kypca « QnexmpoouHamuray

Pesep

Peseps
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