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HHOACHUTEJIbBHAA 3AIINCKA

OCHOBHBIMH TIETISIMH U3Yy4eHHSI (PU3UKH B 00111eM 00pa30BaHUM SIBISIOTCS:

(bopMupoBaHHE UHTEpECA M CTPEMIICHHS O0YJaIOIUXCs K HAYYHOMY M3YUEHUIO MTPUPO/IBL,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABICHHA O HAYYHOM METOJE TIO3HaHUS U  (OPMHPOBAHUE
HCCIIEIOBATENILCKOIO OTHOIIEHUSI K OKPYXKAIOIIUM SIBJICHUSIM;

(bopMUpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylbTaTa HM3y4CHHS OCHOB CTPOCHUS
MaTepuH U QyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;

(dbopmMupoBaHHe YMEHHHA OOBSCHATH SIBICHHS C UCIOJIBb30BaHUEM (PU3MUECKUX 3HAHUU H
Hay4YHBIX JI0Ka3aTeJIbCTB;

(dbopMupoBaHHE TPEICTABICHUNA O POJHM (HU3UKH JUIS Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH W TEXHOJIOTHIA;

pa3BUTHE TMIPEJICTaBICHUA O BO3MOXHBIX cdepax Oyaymeid mnpodeccruoHanbHON
NEeATeNbHOCTH, CBSI3aHHBIX C (U3UKOH, MOJArOTOBKA K JaJbHEHIIeMy OOYyYeHHIO B 3TOM
HaIpaBJICHUU.

JlocTkeHnne 3THX Liejedl oOecrieunBaeTcs pelIeHHeM CIEAYIOUIMX 33Jad B Ipolecce
M3y4deHus Kypca (U3NKH Ha YPOBHE CPETHETO 0OIIEro 00pa3oBaHus:

npuoOpeTeHne cucTeMbl 3HaHMKA 00 O0mMX (PU3UYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSIX, BKIIFOYAsi MEXaHUKY, MOJICKYJSIPHYIO (PH3HKY, dJIEKTPOJINHAMHKY, KBAHTOBYIO (DHU3HKY
U DJIEMEHTHI acTpO(PU3UKY;

(dbopMupoBaHHE YMEHUH NMPUMEHSTh TEOPETUIECKUE 3HAHUS TSl OOBSICHEHUST (PU3HUIECKIX
SIBIICHUH B IPUPOJE U JUTSI IPHHSTHUS MPAKTHYECKUX PEIICHUH B TIOBCEIHEBHOW )KU3HH;

OCBOEHME CIIOCOOOB PELICHUS Pa3IMUYHBIX 33aJay C SIBHO 33JaHHON (DU3UYECKOI MOJIEIBIO,
3aja4, MOJpPa3yMEBAIOLIMX CaMOCTOATENIBHOE CO3AaHUE (QU3MYECKOW MOJeNH, aJeKBaTHOU
YCIIOBHSIM 33Ja4y, B TOM YHCJIE 3a/1a4 HHXXEHEPHOT'O XapaKTepa;

NOHMMaHUE (PU3MUECKUX OCHOB U IPUHLUIOB JEHCTBUS TEXHUYECKHX YCTPONCTB M
TEXHOJIOTHYECKUX MTPOLIECCOB, X BIMSHUS Ha OKPYXKAIOILYIO CPeNy;

OBJIAZICHUE METOJAMU CaMOCTOSITEIBHOTO IUIAHUPOBAHUSA M TPOBEICHUSA (PU3MUECKHX
SKCIEPUMEHTOB, aHalIM3a W MHTEpHpeTanuuy HWHQOpMaluu, ONpEeAETICHUs JOCTOBEPHOCTU
IIOJIy4EHHOTO pe3ysIbTaTa;

CO3/IaHHE YCIIOBUH Uil pa3BUTHS YMEHMH IPOEKTHO-MCCIIENOBATENbCKOM, TBOPUECKOM
NeATeNbHOCTH;

pa3BuUTHE HUHTEepeca K chepaM npodecCuOHATbHOMN NS TeIbHOCTH, CBA3aHHON C (PU3UKO.

B coorBerctBun ¢ tpeboBanusMu DPI'OC COO yrayOn€HHBIM YpOBEHb HM3y4YCHUS
yueObHoro mnpeamera «®Pu3nka» Ha ypOBHE cpeaHero oOmero o0Opa3oBaHMs BbIOMpaeTcs
00y4aromuMuCs, IUIAHUPYIOLUIUMH IPOAOJIKEHHE 00pa30BaHMs MO CIELUAIBHOCTAM (PU3HMKO-
TEXHUYECKOTO MpoQuIIs.

Ha usyuenue ¢usuku (yriayOn€HHBIN ypoBEHb) Ha YPOBHE CPEAHET0 OOIIero o0pa3oBaHUs
otBoautcs 340 gacos: B 10 kimacce — 170 gacos (5 yacoB B Heneno), B 11 kimacce — 170 gacos (5
4acoB B HEICIIIO).



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOTI'O ITPE/IMETA
JIMYHOCTHBIE PE3VYJIBTATHI

JIMuHOCTHBIE PE3YNbTaThl OCBOEHHS ydeOHOro mpenmera «Dusmka» AOKHBI OTpaxaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TO3WTUBHBIX BHYTPEHHUX
yOeXKIeHU, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHICKOTO  OOIIECTBa,
pacimmpeHue XU3HEHHOTO OIbITAa M OTBITa JIESTEIFHOCTH B TPOIECCE peaM3allii OCHOBHBIX
HaIpaBJICHUN BOCITUTATEIBHON JESITEIHPHOCTH, B TOM YUCIIC B YACTH:

IpaXXTaHCKOTO BOCTIMTAHHUS:

* CGOPMUPOBAHHOCTh TPAKIAHCKON TMO3UIMHM OOYYaloOImErocss Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHUICKOTO OOIIECTBA;

* IPUHATHE TPATUIIUOHHBIX OOIEYETIOBEUSCKUX TYMAaHUCTHYCCKHX M JEMOKPATHICCKHX
IIEHHOCTEH;

* TOTOBHOCTh BECTH COBMECTHYIO NESTEIBHOCTh B WHTEpEcax T'PakJaHCKOTO OOIIEeCcTBa,
Y4acTBOBATh B CAMOYIPABJICHUU B 00pa30BaTEILHON OpraHU3alnu;

* yMCHHE B3aMMOJICHCTBOBATh C COIUAIBHBIMH HWHCTUTYTAMH B COOTBETCTBHUU C UX
(GYHKIUSIMHU ¥ HA3HAYCHUEM;

* TOTOBHOCTh K T'YMaHUTAapPHOU U BOJIOHTEPCKOU JIEATEIbHOCTH.

MaTPHOTUIECCKOTO BOCITUTAHHUS

* ¢(hOPMHPOBAHHOCTH POCCUICKON IpaKAAHCKOW MAEHTUYHOCTH, TAaTPUOTHU3MA;

* IEHHOCTHOE OTHOIICHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTIKEHHSM POCCHHCKUX
YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

JyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUSA:

* ¢(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUUECKOTO TIOBEICHUS;

* CIOCOOHOCTH OLIEHWBATh CUTYAllUIO U MPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSIChH
Ha MOpaJbHO-HPABCTBEHHbBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B JESITEILHOCTH YYEHOTO;

* OCO3HaHME JJMYHOTO BKJa/la B MOCTPOCHUE YCTOMUNBOTO OYAYIIETO.

ACTETUYECKOTO BOCTIUTAHUSA:

* 3CTETUYECKOE OTHOIIEHUE K MUPY, BKII0Yasi 3CTETUKY HAYYHOTO TBOPUECTBA, MPUCYLIETO
(hu3UYeCcKOil HayKe.

TPYAOBOTO BOCITUTAHMUS:

* MHTEpEeC K pa3IUyHbIM cdepaM MNpoPecCUOHAIBHON JesTeNbHOCTH, B TOM 4YHUCIE
CBSA3aHHBIM C (U3UKOW U TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymieit
npodeccuu U peanr3oBbIBATh COOCTBEHHbBIC KU3HEHHbBIE TUIAHBI;

* TOTOBHOCTh U CHOCOOHOCTh K 00pa30BaHUIO U caM000pa3oBaHUIO B oOiacTu (pU3MKU Ha
MPOTSHKEHUU BCEH KU3HU.

9KOJIOTMYECKOT0 BOCTIUTAHHUS:

* chOPMHUPOBAHHOCTh HKOJIOTMYECKON KYyJIbTYphl, OCO3HAHHME TIJI00ATBLHOTO XapakTepa
9KOJIOTHYECKUX MPOOIIEM;

* [UJTAHUPOBAHUE U OCYIIECTBICHUE JIECHCTBUN B OKPY)KAIOIIEH Cpele Ha OCHOBE 3HAHMUS
1[eei yCTOWYMBOTO pa3BUTHS YETIOBEUECTBA;

* paclIMpeHHe OMbITa MAESITeTbHOCTH SKOJOTHYECKOW HAMpaBICHHOCTH Ha OCHOBE
MMEIOIIUXCS 3HAHUI TI0 (PHU3HKE.

[IEHHOCTH HAyYHOTO MO3HAHUS:

* cOPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs PU3MUECKON HAYKU;

* OCO3HAHME LIEHHOCTH HAyYHOU JIeITEeIbHOCTH, TOTOBHOCTD B MPOLIECCE N3YyUEHHS (PU3UKU
OCYILIECTBIISTh IPOEKTHYIO U UCCIIEIOBATENBCKYIO NeSITENbHOCTh MHIUBUIYAIBHO U B TPYIITIE.

METAIIPEJMETHBIE PE3YJIbTATDI



[To3HaBaTenbHBIC YHUBEPCATBHBIC YICOHBIC TCHCTBUS

bazoBsie ornyeckue AeMCTBUS:

* CAMOCTOSITEIHbHO (OPMYTUPOBATh W AKTYAIM3UPOBATH MPOOIEMyY, paccMaTpuBaTh €&
BCECTOPOHHE;

* OIIPEICNIATH EJH JISATSIILHOCTH, 33/]aBaTh TapaMeTPhl M KPUTEPUH UX JTOCTIIKEHUS;

* BEISIBIISITh  3aKOHOMEPHOCTH W IPOTHUBOPEYHS B PACCMATPUBACMBIX (DUBMUCCKUX
SIBJICHUSX;

* pazpabaTeiBaTh IUIAaH pEHICHHS MNPOOJeMBI C YY4E€TOM aHalUW3a HMEIONIUXCS
MaTepHATBHBIX U HEMAaTEPHAILHBIX PECYPCOB;

* BHOCUTh KOPPEKTHBBI B JIEATCIILHOCTh, OIICHUBATH COOTBETCTBHE PE3YJIBTATOB IICIISM,
OIICHUBATH PUCKH TIOCIICICTBUN ACITCILHOCTH;

* KOOPJIMHUPOBAThL W BBITIOJNHATH PabOTy B YCIOBHSIX PEATBHOTO, BUPTYAIBHOTO H
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

* pa3BHUBATh KPEATUBHOE MBIIIJICHHUE TP PEIICHUN )KH3HESHHBIX ITPOOIIEM.

bazoBrie ucciiejoBarensCKue ACHCTBHS:

* BJIQJICTh HAYYHOU TEPMUHOJIOTHEH, KIIOYCBBIMU MOHATHSAMH M METOJAaMU (U3HUYECKOM
HayKH;

* BJIQJICTh HABBIKAMH Y4eOHO-MCCIICAOBATEIHCKON M MPOCKTHOM JIEATSIIBHOCTH B 00JaCTH
(U3HUKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEIFHOMY TIOMCKY METOJIOB PEIICHUS 3319
(U3HYECKOTO COJICPIKAHUS, IPUMEHEHHIO Pa3IMIHBIX METOJI0B TIO3HAHHSI,

* BJIQJICTh BUJAMH JICATSIHBHOCTH IO TOJIYYEHUIO HOBOTO 3HAHWS, €r0 WHTEPIPETAIIHH,
MpeoOpa30BaHUI0 M TMPUMECHCHHUIO B Pa3jIMYHBIX YYCOHBIX CHUTYallUsX, B TOM 4YHUCIC IPH
CO3/ITaHUU Y4EOHBIX TPOCKTOB B 00JaCTH (HU3UKH;

* BBISIBJISITh TIPUYMHHO-CJIEICTBEHHBIE CBSI3M U aKTyaJU3UpOBaTh 3a/Jayy, BBIJIBUTAThH
runoTe’y e€ pelieHus, HaxXOOUTh AapryMEHThl JUIs JI0Ka3aTelbCTBAa CBOMX YTBEP)KICHUH,
3a/laBaTh NapaMeTpbl U KPUTEPUH PELICHHUS;

* QaHAIM3UPOBATh IMOJIyYEHHBIE B XOJI€ pELIEHUs 3aJaud pPe3ylbTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBHUSIX;

* CTaBUTh U (OpMyIHUpOBaTh COOCTBEHHBIE 3a/laud B 00pa30BaTeNIbHOM JEsTENbHOCTH, B
TOM 4YHCIIE IPU U3yYECHUH (PU3UKH;

* TJaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

* YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00JIaCTh KU3HEACATEIbHOCTH;

* YMETb UHTErPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIacTeil;

* BBIJIBUTaTh HOBBIE U1, IIpe/yIaraTh OPUTMHAIbHbIE MTOAXO0/bI U PEIICHNUS;

* CTaBUTH MPOOIEMBI U 33[1a4H, AOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Pabota ¢ uadopmanmeii:

* BIIQJIETh HABBIKAMU MOJy4YeHUs WH(opMauu (GU3MUECKOTO COJEPKAHUS U3 UCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBISATh IMOWCK, aHaIM3, CUCTEMAaTU3alUi0 U
HMHTEPIPETANI0 HHPOPMAIH PAa3TUYHbIX BUJIOB U (OPM MpeacTaBICHUS;

* OIICHUBATh JIOCTOBEPHOCTH MH(POPMAIUH;

* UCMOJIb30BaTh CpeACTBAa WH(MOPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHI B
pEelIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3allMOHHBIX 3a/a4 C COONIOICHHEM
TpeOOBaHUN IPrOHOMHKH, TEXHUKH 0€30MacHOCTH, TUTHEHBI, PECYpCOCOepeKeHUs, TPABOBBIX U
ATHYECKUX HOPM, HOPM HUH(POPMAIIMOHHOH O€30MMaCHOCTH;

* CO3/1aBaTh TEKCThl (DU3MUYECKOTO COJIEp’KaHUs B PA3NMUYHBIX (opmarax c y4EToM
Ha3HaueHUs uWH(opManud ¥ 1ENeBOW ayAUTOPUM, BBIOMpas ONTUMAIbHYIO (GopMy
MIPEJICTaBICHUS U BU3yaIH3aIIHH.

KoMMyHHKaTHBHBIE YHUBEpCAIbHbBIE YUeOHbIE IEHCTBUS:

* OCYIIECTBIISATH OOIIEHNE HAa ypoKaX (PU3HKHU M BO BHEYPOUHOU AEATEIHHOCTH;

* pacro3HaBaTh MPEANOCHITKA KOHGIUKTHBIX CUTyallUi U CMSATYaTh KOH(IUKTHI;



* pa3BEPHYTO U JIOTMYHO M3JaraTh CBOIO TOYKY 3PEHHMS C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

* [IOHUMATh U UCTIOIH30BATh MIPEUMYILIECTBA KOMAHIHON U UHIMBUAYAIbHOU pabOThI;

* BEIOMpPATh TEMATUKY W METOABl COBMECTHBIX JCUCTBUN C Y4€TOM OOIIMX HHTEPECOB U
BO3MOYHOCTEHN Ka)/10T0 4jieHa KOJUIEKTHBA;

* IPUHUMATh II€JIM COBMECTHOM JEATEIbHOCTH, OPraHU30BHIBATH M KOOPJIUHUPOBATH
JEUCTBUSA MO €€ JOCTMKEHMIO: COCTAaBIIATH IUIAH JEHUCTBUM, pacCIpelesiTb POJH C Y4ETOM
MHEHHH yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThI;

* OIICHMBATh KA4€CTBO CBOETO BKJIAJA U KAXKAOTO YIaCTHHKA KOMAH/bl B OOIIMUN pPe3ysIbTaT
10 pa3padOTaHHBIM KPUTEPHUSIM;

* [IpejyIaraTh HOBBIE MPOEKTHI, OIICHUBATH WJEU C MO3UIMA HOBU3HBI, OPUTMHAILHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

* OCYIIECTBJISATh IO3UTHUBHOE CTPATETMUECKOE TIOBEJEHUE B pPa3IMYHBIX CHUTYyalMsX,
MPOSIBIISITH TBOPUECTBO U BOOOpakeHUE, ObITh MHUITMATHBHBIM.

PerynsatuBHbie YyHUBEpCATbHBIC YU€OHbBIE JCHCTBUS

Camoopranu3anus:

* CAMOCTOSITEIbHO OCYIIECTBJIATH TO3HABATENIbHYIO JESTEIbHOCTh B 00NAacTH (PU3UKU U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (JOPMYIIMPOBATH COOCTBEHHBIE 3a]1a4H;

* CAMOCTOSITEIbHO COCTAaBJIATh IUIAaH PELIEHUS PacuE€THBIX M KAa4eCTBEHHBIX 3a/lay, IJIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U NIPEANIOYTECHU;

* TaBaTh OIEHKY HOBBIM CUTYaIlUSIM;

* pacIIMpPsITh PAMKH y4€OHOTO TIPeIMETa Ha OCHOBE JIMYHBIX MPEANIOYTCHUN;

* IeNaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTH 3a
pelieHue;

* OLICHUBATh NMPUOOPETEHHBIN OIBIT;

* CIIOCOOCTBOBATh (POPMUPOBAHUIO U TPOSBICHUIO DJPYAMIMH B 00JacTH (PU3HKH,
MTOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTeNbHBIN U KYJIbTYPHBIA YPOBCHbD.

CaMOKOHTPOJIb, SMOLIMOHAIbHBIA NHTEIIIEKT:

* TaBaTh OLIGHKY HOBBIM CUTYallMsM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLIEHWBATH
COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

* BJIaJIETh HaBbIKAaMU NIO3HABATEJIbHOM pedIeKCuu KaKk OCO3HAHUS COBEPILIAEMBIX JIeHCTBUN
Y MBICTUTEIIbHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMIA;

* UCI0JIb30BaTh MPHUEMBI peiIeKCuu AJisl OLIEHKH CUTYalluu, BEIOOpa BEPHOTO PEIICHUS;

* YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATD PEIICHUS MO UX CHUKEHUIO;

* IPUHUMATh MOTHBBI U pTYMEHTHI IPYTHUX MPU aHAIHU3E PE3yJbTaTOB ACATEIbHOCTH;

* IPUHUMATD ce0sl, MIOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

* IPUHUMATh MOTHBBI U QpTYMEHTHI IPYTHUX MPU aHAIHU3E PE3yJIbTaTOB ACATEIbHOCTH;

* IpU3HABATh CBOE MPABO U MPABO APYrUX HA OIMIUOKH.

B nporecce n0oCTHKEHUS TUYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MPOTPAMMBI 1O (PU3UKE IS
YPOBHSI CpeHEero o0Iero oopa3oBaHus y O0Oy4arolIUXCs COBEPIICHCTBYETCS 3MOIMOHAIBHBIN
MHTEJUIEKT, Ipeanoiaraiomuii chopMUpPOBaHHOCTD:

* CaMOCO3HaHUs, BKIIIOYAIOIIEr0 CHOCOOHOCTh MOHMMATh CBOE AIMOIIMOHAIBHOE COCTOSIHUE,
BUJIETh HAMpaBIEHUS Pa3BUTHsI COOCTBEHHOM SMOIIMOHAIBHON Cephl, ObITh YBEPEHHBIM B ce0€;

* CaMOperyIupoBaHus, BKJIIOYAIOLIEr 0 CaMOKOHTpOJIb, yYMEHHE MIPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHUE, CIHOCOOHOCTh aJanTHPOBATHCS K HMOLMOHAIBHBIM
U3MEHEHUSIM U TIPOSIBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

* BHYTPEHHEH MOTHUBALIUM, BKIIIOYAIOMIEH CTpeMJIEHWE K JOCTHXKEHHMIO IEIH U YCIEXYy,
ONTHUMU3M, UHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXO/IS U3 CBOMX BO3MOKHOCTEH;

* OMIATHH, BKIIOYAIONIEH CHOCOOHOCTh MOHUMATh 3MOIMOHANBLHOE COCTOSIHUE APYTHX,
YUUTBIBATh €T0 PU OCYLIECTBICHUU OOIIEHHUS, CIOCOOHOCTh K COYYBCTBHIO U COTIEPEKUBAHMIO;



* COLIMAIBHBIX HABBIKOB, BKJIIOYAIOUINX CIOCOOHOCTh BBICTPAMBATh OTHOIICHHS C IPYTUMHU
JOABMU, 3200 THTHCS, IPOSBIISTH UHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

[NPEJAMETHBIE PE3VJIbTATDBI

K xonmy oOywenuss B 10 kiacce NmpeaMeTHbIE pPe3ylbTaThl Ha YrIIyOJEHHOM YpPOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Y O0yJaIOLIUXCS YMEHUI:

* IOHUMAaTh pOJIb (U3UKH B DSKOHOMHUYECKOH, TEXHOJOTUYECKOH, SKOJOTHUYECKOH,
COLIMANIBHOM M JTUYECKOM cdepax MJESITEIbHOCTH 4YENOBEKa, pPOJib U MeCTO (PU3HKH B
COBPEMEHHOM HAy4HOM KapTMHE MMpA, 3HAYEHUE ONMCATEIIBHOW, CHCTEMAaTHU3UPYIOLIEH,
OOBSCHUTENIBHOM M NPOTHOCTHYECKOW (QYyHKUMN (PuU3MUEeCKOM TEOpUM — MEXAHUKH,
MOJIEKYJISIPHON (U3UKM W TEPMOJMHAMHUKHU, poJib (U3NYECKOM Teopuun B (OPMHUPOBAHUU
Mpe/ICTaBICHUH 0 GU3NYECKON KapTHHE MUPA;

* pa3nuuaTh yCIOBHUS MPUMEHUMOCTH MOJENeH (PU3NYECKUX TeNl U MPOLECCOB (SIBICHUMN):
MHEepLMaNbHas cucTteMa oTcuéra, aOCoNIOTHO TBEpPAOE Telno, MaTrepuajgbHas TOYKa,
PaBHOYCKOPEHHOE JIB)KEHHE, CBOOOJHOE TMaJeHue, aOCOJIOTHO ympyras Jedopmanus,
abCOIIOTHO ympyroe M aOCOJIIOTHO HEYNPYroe CTOJIKHOBEHHS, MOJIENM Trasa, >KMIKOCTH U
TBEPAOro (KpUCTAIIIMYECKOrO) Tejla, WJIealbHbIi Tra3, TOYEYHBIH 3apsl, OJHOPOJHOE
AIIEKTPUYECKOE IOJIE;

* pa3nuyaTh YCJIOBHUS (TpaHUIBl, OOJACTH) TNPUMEHHUMOCTH (U3HUYECKUX 3aKOHOB,
MMOHUMAaTh BceoOUInii xapakrep (QyHIaMEeHTaIbHBIX 3aKOHOB M OTPaHUYEHHOCTh UCTOJIb30BaHUS
YaCTHBIX 3aKOHOB;

* QHAJIM3UPOBATh U OOBSICHATh MEXaHUYECKUE MTPOLECCH] U SBJIECHUS, UCIOJIb3Ys] OCHOBHbBIE
MIOJIOKEHHUSI U 3aKOHBl MEXAHMKH (OTHOCUTEIIBHOCTh MEXAHWYECKOIO JIBHMKEHUS, (HOPMYIIbI
KWHEMaTHUKH PAaBHOYCKOPEHHOTO JBMJKEHMs, npeoOpa3oBaHus lammies 118 CKOPOCTH U
IepeMeIeHus], 3aKoHbl HpIOTOHA, NMpUHIMI OTHOCUTENbHOCTH ['anuies, 3aKOH BCEMHPHOTO
TATOTEHMSI, 3aKOHBl COXPAaHEHMs HMMIYJIbCA U MEXaHMUYECKOM SHEpruM, CBsA3b PabOThHI CHIIBI C
U3MEHEHHEM MEXAHWYECKOM DSHEpruM, YCIOBUSI paBHOBECUS TBEPIOro Teja), MpPU ITOM
UCI0JIb30BATh MAaTEMAaTHYECKOE BBIPAKECHUE 3aKOHOB, YKa3blBaThb YCJIOBHs IPUMEHMMOCTH
(bu3nyeckux 3aKOHOB: IpeoOpa3zoBaHuil [anmnes, BTOpPOro M TpeTbero 3akoHOB HpIOTOHA,
3aKOHOB COXPAaHEHUS UMITYJIbCa U MEXaHUYECKON SHEPTUH, 3aKOHA BCEMUPHOI'O TATOTCHUS;

* QHAJIM3UPOBaTh U OOBSCHATH TEIUIOBBIE INPOLECCHl U SIBJIECHUS, UCIOJb3ysd OCHOBHbBIE
nosioxkeHust MKT u 3akoHbl MOJIEKYJISpPHOM (U3MKM M TEpMOJUHAMUKU (CBSI3b JABICHUS
UJCAIBHOTO ra3a Co CpeIHEN KMHETUYECKON dHEPrueH TEII0BOrO JBMKEHUS M KOHLEHTpaLuen
€ro MOJIEKYJI, CBSI3b TEMIIEpATypbl BELIECTBA CO CPEIHEH KMHETHMYECKOW DHEPrHel TEIIOBOTO
JBYOKCHMSI €r0 YacTHll, CBS3b JABJICHUS MJEAJBHOIO ra3a C KOHLEHTPAaLUUEH MOJIEKY]I M €ro
TeMIlepaTypoli, ypaBHeHue MenzaeneeBa—KianelpoHa, NepBblii 3aKOH TEPMOAMHAMUKH, 3aKOH
COXpaHEHMs SHEpruM B TEIUIOBBIX Ipolleccax), NMPU 3TOM MCIIOJIb30BaTh MaTeMaTHYecKoe
BBIDAKEHUE 3aKOHOB, YyKa3blBaThb YCIOBUS IPUMEHUMOCTH YpaBHEHMs MeHnaeneeBa—
Knaneiipona;

* AaHAJTU3UPOBATh M OOBACHATH IEKTPUUECKHE SIBICHHS, UCIIOJIB3YsI OCHOBHBIE MOJIOKEHUS
U 3aKOHBI 3JIEKTPOJMHAMUKM (3aKOH COXpAaHEHMs 3JIEKTPUUYECKOro 3apsijia, 3akoH KyroHa,
MOTEHIMATIBHOCTD 3JIEKTPOCTATUYECKOTO TOJIs, IPUHILIMI CYIIEPIIO3UIMH NIEKTPUUECKHUX TOJIEH,
IIPY 3TOM yKas3blBas YCJIOBHUsS IPUMEHHMMOCTH 3akoHa KysoHa, a Takke NMPaKTUYECKH Ba)KHbIE
COOTHOILIEHUS: 3aKOHbI OMa I ydacTKa LIENH M JUIsl 3aMKHYTOW 2JIEKTPUUYECKOM LENH, 3aKOH
Jxoyns—Jlenna, npasuna Kupxroda, 3akonst @apazes A1 37€KTpoin3a);

* ONMCHIBATh (PU3UYECKUE MPOIECCHl U SBIICHHS, HMCIOJIBb3YS BEIMYUHBI: NEepeMelIeHue,
CKOPOCTb, YCKOPEHHE, HMITYyJIbC T€Jla U CHCTEMBI T€J, CHJIA, MOMEHT CHJbI, JaBIICHUE,
MOTEHIMANbHasl SHEPrus, KUHETHUYeCKash HHEprusi, MEXaHWdeckas »SHeprus, padoTa CHIIBI,
LIEHTPOCTPEMHUTEIBHOE YCKOPEHHE, CHIIa TSDKECTH, CHJIA YIPYTOCTH, CUja TPEHMsI, MOILIHOCTb,



SHEpPrus B3aUMOJEHCTBHS Tena C 3emuéii BOMM3M €€ TOBEPXHOCTH, SHEpPrus yIpyrom
neopManuu TpPYXKHUHBI, KOJMYECTBO TEIUIOTHI, aOCONIOTHAas TeMIepaTypa Tena, padora B
TEPMOIMHAMHKE, BHYTPEHHSISI DHEPTUsl HJEaTbHOTO OJHOATOMHOTO Ta3a, paboTa HIealbHOTO
rasa, OTHOCHUTENIbHAs BJIAXHOCTh Bo3ayxa, KII[J[ wugeanbHOro TENMJIOBOTO JBUTATENS,
IEKTPUYECKOE I10JIE, HAIPSHKEHHOCTD JIEKTPUYECKOTO I10JIsI, HANPSHKEHHOCTD I0JI1 TOYEYHOTO
3aps/ia WM 3apsHDKEHHOTO [1apa B BAKYyME U B IMDJIEKTPUKE, NOTEHIMAN IEKTPOCTATUYECKOTO
II0JI5, PA3HOCTh IMOTEHLMAJIOB, IEKTPOJABWKYILAS CHJIA, CHJIA TOKA, HAIPSDKEHHWE, MOIIHOCTH
TOKa, IEKTpUYECKass EMKOCTb IUIOCKOIO KOHJECHCATOpa, CONPOTHBIICHME ydacTKa LENH C
IIOCJIE0BATEIBHBIM U NAPAJLJIEIbHBIM COCIMHEHUEM PE3UCTOPOB, SJHEPIUS DIEKTPUYECKOTO OIS
KOH/JIEHCATOPa;

* OOBSICHATD OCOOCHHOCTU NMPOTEKAHMS (PU3UUYECKUX SBICHUI: MEXaHHUECKOE JBWKCHUE,
TEIUIOBOE JIBWKEHHE YaCTHUI[ BEILECTBA, TEIUIOBOE pPAaBHOBECUE, OpPOYHOBCKOE JBUKECHHE,
mipdys3us, uUcHapeHue, KUMEHHWE U KOHJEHCalMs, IUIaBJICHHE U  KpUCTAJIU3alus,
HaIlpaBJICHHOCTh TEIIONEPEayu, NIEKTPU3aLUs TeJl, SKBUIIOTEHIUAJIBHOCTh IOBEPXHOCTU
3apsKEHHOTO IPOBOHUKA,;

* IPOBOJUTH HCCIEAOBAHNUE 3aBUCHUMOCTH OJHON (DM3MYECKON BEIMYUHBI OT JPYrou ¢
WCIIOJIb30BAHUEM MPSIMBIX H3MEpPEHUH, MPH 3TOM KOHCTPYHpPOBATh YCTaHOBKY, (MKCHUpPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3MYECKUX BEIWYMH B BUJE TI'padUKOB € Y4ETOM
aOCOJTIOTHBIX MOTPEIIHOCTEN U3MEPEHNUH, 1eTaTh BHIBOBI 110 PE3Yy/IbTaTaM HCCIEI0BaHUS;

* IPOBOJIUTh KOCBEHHbIE W3MEpEHUd (U3MUECKUX BEJIMYUH, TPU D3TOM BBIOMpAThH
ONTUMAJBHBIA METOJI WM3MEpEHUs, OLIEHWBATh A0COIOTHBIE U OTHOCHTENbHBIE MOTPEIIHOCTH
MPSIMBIX U KOCBEHHBIX U3MEPEHMUIA;

* IPOBOJIUTH OIIBITHI 110 TPOBEPKE MPEIOKEHHON THIOTE3bI: IIJIAHUPOBATh SKCIEPUMEHT,
coOMpaTh 3KCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIU3UPOBATh MOJIyYCHHbBIE PE3yJIbTaThl U JENaTh
BBIBOJ O CTaTyC€ MPEII0KEHHOU TMIIOTE3bI;

* coOmoaTh MpaBuiIa OE30MacHOrO TpyZAa IMpH MPOBEACHUM HCCIEAOBAHUM B paMKax
y4eOHOro HSKCIIEPUMEHTa, MPAaKTUKyMa U  Yy4eOHO-MCCIIENOBAaTEIbCKOM M IPOEKTHOMN
NEATeNbHOCTH C MCIIOJIb30BAaHUEM U3MEPUTENIbHBIX YCTPONCTB U J1a00paTopHOro 000py10BaHMS;

* pemaTh pacuE€THBIC 33J]a4M C SIBHO 33JJaHHON M HESIBHO 33/IaHHOU (DPU3MUECKOU MOJIETIBIO:
Ha OCHOBAaHMU aHAJIM3a YCJIOBHUA OOOCHOBBIBaTH BBIOOP (PU3MUECKONW MOJENH, OTBEYarolein
TpeOOBaHMAM 3aJaud, NPUMEHATh (QOPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH M IOCTYJaThl
¢bu3nyeckux TEOpUH NpPU HUCMHOIb30BAHMM MaTEeMaTHUYECKMX METOJOB pELICHHs 3ajad,
IIPOBOJUTH pacuy€Tbl HAa OCHOBAaHMM MMCIOIIMXCS [AHHBIX, AHAJIU3UPOBATH pPE3YIbTAThl U
KOPPEKTHPOBATh METO/IbI PELICHUS ¢ YYETOM IOJIyYEHHBIX PE3y/IbTATOB;

* pelaTh KaueCTBEHHbIE 3aJaud, TpeOyIolre NPUMEHEHUs 3HAHUN U3 pa3HbIX Pa3JlesioB
Kypca (QU3MKH, a TaKKe HMHTErpallMy 3HAaHUH U3 JPYTUX HPEIMETOB €CTECTBEHHO-HAY4YHOTO
LMKJIA: BBICTPAUBATh JIOTMYECKYIO LIETIOYKY PACCyKICHHI C ONOpON Ha WM3Y4YCHHbBIEC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMUS;

* UCMOJIb30BATh TEOPETHUECKUE 3HAHUS JUIsl OOBSICHEHUS OCHOBHBIX MPUHIMIIOB pabOThI
U3MEPUTENbHBIX PUOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOJIOTHUYECKUX MPOLIECCOB;

* IPUBOAUTH IPUMEPHI BKJIAJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MTPOLIECCOB OKPYXKAIOLIET0 MUpA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

* aHAJTU3UPOBATh U OLICHUBATH MOCJECTBHS OBITOBON M MPOU3BOJICTBEHHOH 1€ATEILHOCTH
YeJI0BeKa, CBA3aHHOM ¢ (U3MUYECKMMHM NPOLECCaMU, C MO3UIUI 3KOJIOrHYecKoi Oe30MacHOCTH,
IIPECTaBICHUM O pallMOHAIBLHOM IPUPOJOINOJIB30BaHUH, a TAaKXKE Pa3yMHOM HCIOJIb30BaHUU
JOCTH)KEHUM HAyKH U TEXHOJIOTUH JJIs albHENIIEro pa3BUTHS YeI0BEUYECKOTO 00LIECTBA;

* IPUMEHATh Pa3IUYHbIE CIIOCOObI PaboThHl ¢ MH(opMaIeld (U3NUECKOTO COAEPKAaHUS C
UCIOJb30BAHUEM COBPEMEHHBIX HMH(OPMAIIMOHHBIX TEXHOJOTHH, MpH 3TOM HCIIOJIb30BaTh
COBpEMEHHbIe HH(OpPMALMOHHbIE TEXHOJIOTUU JUIS TOUCKA, MepepaboTKH U IpeIbsBICHUSL
y4yeOHOI ¥ Hay4yHO-NOMYJASPHON MHQPOPMALUHU, CTPYKTYPHUPOBaHHMS M MHTEpIIPETaIH
uHbOpMalUY, TOJYYEHHOH W3 pa3IMYHbIX HCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH



MoJIy4aeMyro HH()OPMAIIUIO U OIICHUBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIIMXCS 3HAHMIA,
TaK ¥ Ha OCHOBE aHAJIN3a UCTOYHNKA HH(OpMaIim;

* IPOSIBJIATh ~ OPraHMU3AallMOHHBIE M  IIO3HABATEJIbHBIE YMEHMSI  CaMOCTOSTEIbHOIO
npuoOpeTeHusT HOBBIX 3HAaHMW B  MpOIECCEe  BBIMOJHEHHS IPOEKTHBIX U y4eOHO-
UCCIIEI0BATENILCKUX PadOT;

* paboTaTh B TpYIIE C HCHOJHEHUEM PA3JIMYHBIX COLMUAIBHBIX pOJIEH, IUIAHWPOBATH
paboTy TpyHmbl, pPaMOHAIBHO PACIpPENENATh ACATENFHOCTh B HECTAHAAPTHBIX CHTYaIUSX,
a/IeKBaTHO OIICHMBATh BKJIAJl Ka)XJOI0 M3 YYaCTHUKOB TPYIIIbI B PELIEHHE paccMaTpUBaeMoOi
po0OIeMBI;

* IPOSIBJIATH ~ MOTHBAaLMIO K  Oyaymed  npodecCHOHAIbHONW — JESATENbHOCTH  TI0
CTIENUANTBHOCTAM (PU3NKO-TEXHUIECKOTO TPOQHIIS.

K xonmy oOyuenus B 11 kiacce mpeameTHbIE pe3ynbTaThl Ha YIIIyOJEHHOM YpOBHE
JOJIKHBI OTPaKaTh C(POPMUPOBAHHOCTH Y 00YJAIOUIUXCS YMEHUMN:

* IOHUMAThH POJIb (PU3UKHU B SKOHOMUYECKOMN, TEXHOJIOTUUECKOU, COIUATLHON U ATHYECKOM
cdepax AeITeIbHOCTH YEJIOBEKa, POJb U MECTO (PU3UKHU B COBPEMEHHON HAay4HOU KapTHUHE MHpa,
pOJIb aCTPOHOMHH B TIPAKTUUYECKOW JEATEIBHOCTH 4YeJIOBeKa W JaJbHEHIIeM Hay4YHO-
TEXHUYECKOM PA3BUTHH, 3HAYCHHE OMHUCATEIHHOU, CHCTEMATHU3UPYIONIEH, OOBICHUTETHLHON |
MPOTHOCTUYECKON (PYHKIHMKH (DU3NIECKON TEOPHH — DIICKTPOJWHAMHKH, CIEIUATBLHON TEOpUU
OTHOCUTEJIbHOCTH, KBAHTOBOM (U3MKH, posib (usnmueckod Teopun B (QOPMHUPOBAHUU
Mpe/icTaBIeHUH 0 (PrU3nYeCcKoil KapTHHE MUpa, MECTO (PU3NYECKONW KapTUHBI MUpa B O0IIEM pSAAY
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJICTABICHUN O TIPUPOJIC;

* pa3iIuyaTh yCIOBHUS MPUMEHUMOCTH MoOJeNeH (GU3NYECKUX TeNl U MPOILECCOB (SIBICHUMN):
OJIHOPOJHOE DIIEKTPUYECKOE U OJHOPOJHOE MAarHUTHOE TOJs, TapMOHUYECKHE KojeOaHus,
MaT€MAaTUYECKUI MAsTHUK, WJICAIbHBIM NPYKUHHBIA MAsSTHUK, TapMOHMYECKHE BOJIHBI,
WJATbHBIA KOJEOATEeNbHBI KOHTYp, TOHKas JIMH3a, MOJEJIEeH aToMa, aTOMHOTO sjpa u
KBAaHTOBOM MOJICJIH CBETA;

* paznuyaTh YCJIOBHUs (TpaHUIBl, OOJACTH) NPUMEHHUMOCTH (U3HUYECKUX 3aKOHOB,
MOHUMAaTh BceoOUIuil xapakrep (yHIaMEHTaIbHBIX 3aKOHOB M OTPAHUYEHHOCTh MCHOJIb30BaHUS
YaCTHBIX 3aKOHOB;

* QHAIM3UPOBATh U OOBSACHATH AJIEKTPOMATHUTHBIE MPOLIECCHl W SIBJICHUSA, HCIOJIb3YS
OCHOBHBI€ MOJIO)KEHUSI U 3aKOHBI 3JIEKTPOJAMHAMUKY U CHELUAIBHOW TE€OPUU OTHOCHUTEIBHOCTH
(3aKkOH coXpaHEeHMsI DIIEKTPHYECKOro 3apsiia, cuia Awmmepa, cuia JlopeHma, 3akoH
AJIEKTPOMArHUTHOM uWHAyKUMM, TpaBwio Jlenua, cBsizp OJIC caMOMHAYKIIMKM B DJIEMEHTE
ANEKTPUYECKOM LIENH CO CKOPOCThIO M3MEHEHMS CHJIbl TOKA, IMOCTYJAThl CHEHUATBHON TEOpPUU
OTHOCHUTENILHOCTH DWHIITEHHA);

* QHAIM3UPOBATh U OOBSACHATH KBAHTOBBIE MPOILIECCHl U SIBICHUSA, HCIONb3Yys MOJIOKEHUS
KBaHTOBOHM (pu3uku (ypaBHeHHe DHHIITEHHA s hoTorddeKTa, NepBblii U BTOPOH MOCTYNIATHI
bopa, mnpuHmMD cooTHOmIEHUs HeomnpenenéHHocter ['eiizeHOepra, 3aKOHBI COXpaHEHUS
3apsI0BOITO M MAacCOBOTO YMCENI M SHEPIUM B SJIEPHBIX PEAKIUAX, 3aKOH PaAHUOAKTUBHOIO
pacmazna);

* ONMUCHIBATh (PM3MUECKUE TPOIECCH U SIBICHUS, UCIOJb3ysd BENTUYHHBI: HAMPSKEHHOCTH
ANEKTPUYECKOTO TOJIA, NOTEHIMAN 3JIEKTPOCTaTUYECKOIO IO, Pa3HOCTh NOTEHIHAJIOB,
ANEKTPOJBIKYIIAsT CHJIA, WHAYKIHMS MAarHUTHOTO IIOJsl, MarHUTHBIA MOTOK, cwia Ammepa,
WHJYKTUBHOCTb, OJJIEKTPOJABWKYIAs CHJIAa CAMOMHIYKIIMM, SHEPrusi MArHUTHOTO MOJs
MPOBOJHHUKA C TOKOM, PENATUBUCTCKUN UMITYJbC, TIOJHAS DHEPTHsl, SHEPrus MOKosi CBOOOHOM
YaCTHUIIbI, SHEPTUS U UMIYJIbC (POTOHA, MACCOBOE YHCIIO U 3apsif siApa, SHEPTHUs CBS3H AJIpa;

* O0BSACHATH OCOOCHHOCTH TPOTEKaHUs (U3MUECKUX SIBICHMA: DIEKTPOMAarHUTHAS
WHIYKIWS, CAMOUHIYKIIHSI, pPe30HAHC, MHTePhEPEHIIUs BOJH, MTUMPAKIUs, TUCTIEPCHUs, TTOTHOE
BHYTpPEHHEE OTpakeHue, Gporodnekrpuueckuil 3pdext (poroaddexr), anvpa- u Gera-pacnaabl



salep, ramMMma-u3JydeHue siaep, (U3NYECKUEe NPUHIUIBI CIIEKTPAIBHOTO aHalM3a U PaboThI
nasepa;

. OHpeI[eJIHTB HaHpaBJICHI/Ie I/IHIIYKLII/II/I MAr"dmuTHOI'O IIOJIA HpOBOI[HI/IKa C TOKOM, CHJIBbI
Awmriepa u cuisl JIopeHna;

* CTPOUTH H300paKEHUE, CO37AaBacMOE€ IUIOCKHM 3€PKAJIOM, TOHKOW JIMH30M, W
paCC‘-H/ITI)IBaTI) ero XapaKTepI/ICTI/IKI/I;

'HpI/IMeHﬂTB OCHOBOIIOJIararomimue aCTPOHOMquCKﬂe IIOHATHA, TCOpI/II/I U 3aKOHBI JIA
aHanu3a U OOBsCHEHUA (UBUYECKUX IPOIECCOB, MPOUCXOIAIIMX B 3BE37aX, B 3BE3IHBIX
CHUCTEMaX, B MEXKTAJaKTUYCCKOW Cpele; IBUKCHHS HEOSCHBIX TeJ, OHBOJIIOINUH 3BE3N U
Bcemennoii;

® HpOBOI[I/ITI) HCCIICOIOBAHUC SaBI/ICHMOCTeﬁ (I)I/I3I/I‘~I€CKI/IX BCIIMYUH C MHMCIIOJIB30BAHUECM
NpSIMBIX HW3MEPEHH, MpU 3STOM KOHCTPYHpPOBaThb YCTAHOBKY, (DPMKCHPOBAaTh pPE3yJIbTAThI
MOJIyYEHHOUM 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BUJE TpaUKOB C YYETOM aOCOIIOTHBIX
HOFpeHIHOCTCﬁ HSMCpCHHﬁ, J1eJIaTb BBIBOJBI 110 pGSYJ'II)TaTaM HUCCIICIOBAaHUA,

b HpOBOI[I/ITB KOCBCHHBIC I/ISMepeHI/ISI (1)H31/I‘IGCKI/IX BCJINYNH, HpI/I 3TOM BBI6I/IpaTI>
OHTI/IM&JIBHBIﬁ METO I/I3M€p€HI/I${, OILICHUBATH a6COJHOTHI)IC U OTHOCUTCIIBHBIC HOFpeHIHOCTI/I
MIPSIMBIX U KOCBEHHBIX U3MEPECHUN;

* IPOBOJIUTH OIBITHI 110 IIPOBEPKE MPEIOKEHHON TMIOTE3bI: IIJIAHUPOBATh SKCIEPUMEHT,
CO6I/IpaTI) 3KCHepI/IMeHTaJ'II)HyIO yCTaHOBKy, aHaJ'II/ISI/IpOBaTI) HOJ'Iy‘IeHHI)Ie pe?)y.]'IBTaTI)I n ej1aTrhb
BBIBO O CTaTyce HpG}IJ'IO)KCHHOfI THIIOTE3bI,

¢ OIIMUCBHIBATH METOAbI HOJ'Iy‘IeHI/ISI Hay’{HBIX aCTp0HOMI/ILIeCKI/IX 3HaHI/II\/'I;

* coOmoath mpaBwiia 0€30MACHOTO TpyAa MpH TMPOBEACHUM HCCIEIOBAHWUN B pamMKax
y4eOHOTO  JKCIEPUMEHTa, TMPaKTUKyMa M  y4eOHO-HCCIEAOBATEIbCKOM ¥ MPOEKTHOM
NESTETHFHOCTH C UCTIOJIB30BAHUEM U3MEPUTEIBHBIX YCTPOIMCTB U 1ab0PaTOpHOTO 000PYAOBAHUS;

* permaTh pacyE€THBIC 33J]a4M C SIBHO 33/IaHHOW M HESIBHO 3aJaHHOM (PU3MYECKON MOAEIBIO:
Ha OCHOBAaHWM aHAJIM3a YCIOBHs BHIOMpaTh (PU3NUYECKHUE MOJEIH, OTBEYAIONIUE TPEOOBAHHSIM
3a/1a4u, MPUMEHSATH (POPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYIaThl (U3HUECKUX TCOPUN MPHU
WCIIOJIb30BAHUHM MAaTEMAaTHYECKHUX METOJOB PEIICHHS 3a/ay, MPOBOAUTh PAcYEThl HA OCHOBAHUH
MMEIOIINXCSA JTaHHBIX, aHAJM3UPOBATh PE3yIbTaThl M KOPPEKTHPOBATH METOIbI PEIICHUS C
Y4ETOM IMOJTYyYCHHBIX PE3YJIHTATOB;

* pemaTh KayeCTBEHHBIE 3a7a4d, TPEOyrolue NPUMEHEHUSI 3HaHWM W3 Pa3HBIX pa3JeiioB
Kypca (GU3WKH, a TaK)Ke WHTErPAllMM 3HAHWW W3 JIPYrUX IMPEIMETOB €CTECTBEHHO-HAYYHOTO
IUKJIA: BBICTPAMBATh JIOTHYECKYIO IIETIOUKY PACCYKJICHHMM C OMOPOM Ha W3YUYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKHUE SBIICHNUS,

* HCIIOJIb30BaTh TEOPETHYECCKUE 3HAHMS JJIsi OOBSICHEHHS OCHOBHBIX MPHHIIMIIOB PaOOTHI
MU3MEPUTENBHBIX MPHUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUUECKUX MPOILIECCOB;

* IPUBOJIUTH MPUMEPHI BKJIa/Ia POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B 00bSICHEHHE TIPOIIECCOB OKPYXKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHl;

* aHAJIM3UPOBATh M OIICHUBATH MOCJCACTBUS OBITOBOM M TIPOU3BOICTBEHHOM JICITEIILHOCTH
YEJIOBEKa, CBSI3aHHOW ¢ (PM3MYECKUMH IPOIIECCAMHM, C MO3UIIUNA IKOJIOTHUECKOW 0e30macHOCTH,
MIPEJICTABICHUM O pPallMOHAILHOM MPUPOJIONONH30BAHIH, & TaKXKe Pa3yMHOM HCIHOJIb30BaHUU
JTOCTHIKEHHUH HayKH M TEXHOJOTUH sl AabHEUIIEr0 pa3BUTHS YeIIOBEYECKOT0 OOIIECTBa;

* IPUMEHSATH Pa3IMyHbIe CTOCOOBI paboThl ¢ HH(popManueld PU3NIECKOTO COJEepHKAHUS C
WCIOJIb30BAHMEM COBPEMEHHBIX HMH()OPMAIMOHHBIX TEXHOJOTHUM, MPH 3TOM HUCHOIH30BATh
COBPEMEHHBbIE HH(POPMAIIMOHHBIE TEXHOJOTHHM JJIs TOHCKa, MepepabOoTKH U TpedbsBIICHUS
yu4eOHOM ¥ HAY4YHO-TIOMYNISAPHON WHGOpPMAIMU, CTPYKTYPUPOBAHUS M UHTEpIIpEeTaluu
uHhoOpMallUY, TONYYeHHOW W3 Ppa3NUYHbIX HCTOYHUKOB, KPUTHUECKH aHAIM3HPOBATH
MOJIy4aeMy 0 HHPOPMAITUIO U OLIEHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIINXCS 3HAHUH,
TaK U HAa OCHOBE aHallN3a UCTOYHUKA WHPOpMAIUH;



* [IPOSIBJIATH ~ OPraHMU3AallMOHHBIE M IIO3HABATEJIBHBIE YMEHMSI  CaMOCTOSTEIbHOIO
npuoOpeTeHus HOBBIX 3HAHMK B  MpOIlECCEe  BBIMOJHEHHS IPOEKTHBIX U y4eOHO-
HCCIIEI0BATENILCKUX PadoT;

* paboTaTh B TpYIIE C HUCIOJIHEHUEM pA3IUYHBIX COLMAIBHBIX pOJICH, IMJIaHUPOBAThH
paboTy Tpynmbl, pPaMOHAIBHO pPACIpPENeNATh ACATENBHOCTh B HECTAHAAPTHBIX CHTYaIUSX,
a/IeKBaTHO OIICHMBATh BKJIAJl Ka)JOI0 M3 YYaCTHUKOB TpYIIIbl B PELIEHHE paccMaTpUBaeMoOi
poOIeMBI;

* IPOSIBJIATH ~ MOTHBAaLMIO K  Oyaymed  npodecCHOHAIbHOW — JESATENbHOCTH  TI0
CTIENUANTBHOCTAM (PU3UKO-TEXHUIECKOTO TPOQHIIS.



COJEPKAHME YYEBHOT' O ITIPE/IMETA

10 KJIACC

Pa3znen 1. Hayunblii MeTo 1 IO3HAHUSI IPUPOIBI.

®msuka — QyHmameHTanbHas Hayka o mpupoje. HaydyHbplit MeToa MO3HAHHWS M METOJIBI
UCCIIEI0BAaHUS (PU3NYECKUX SBJICHUH.

DKCIEpUMEHT M TEOpHs B Ipoliecce NMO3HaHUs npupoasl. HabnroneHne u SKCepuMenT B
¢dusuke.

Crnioco0b1 m3MepeHust (pU3MUECKUX BENWYHH (aHAJIOTOBbIE U IU(PPOBBIE M3MEPUTEIHHBIC
pUOOPHI, KOMITBIOTEPHBIEC JATYUKOBBIE CHCTEMBI).

[TorpemnocT u3mepeHuit Gpu3nYeCKUX BEITUUUH (a0CONIOTHASE M OTHOCUTEIbHAS).

MonenupoBanue (U3NYECKUX SBICHUN U MPOLECCOB (MaTrepHalbHas TOYKa, a0COJIFOTHO
TBEPIIOE TEJO, UeATbHAS KUIKOCTh, UACATIbHBIN ra3, TOUSUHbIN 3apsan). [ unoreza. ®uzndeckuit
3aKOH, TPAHUIIBI €r0 IPUMEHUMOCTU. DU3ndecKast TEOpHsl.

Pons u mecto ¢usuku B (opMupoBaHMM COBPEMEHHOH HAaydyHOW KapTUHBI MHpa, B
MPaKTUYECKON JESITETbHOCTH JIIO/IEH.

Y4eHnueckuit IKCIIEPUMEHT, J1abopaTOpHbIe PabOThI, MPAKTUKYM.

WN3mepenue cuiabpl TOKa M HampsOKEHUS B IIEMM TMOCTOSIHHOTO TOKa MPH IMOMOUIU
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTENBHBIX TPUOOPOB.

3HakoMCTBO ¢ LU(dpoBoit nabopaTopueit mo ¢usuke. [Ipumepsl n3mMepeHus: GU3NUECKUX
BEJIMYMH ITPU MOMOIIU KOMITbIOTEPHBIX JaTYHKOB.

Paznen 2. Mexanuka.

Tema 1. Kunematuka.

Mexannyeckoe nBmkeHHE. OTHOCHUTEIBHOCTb MEXaHMYECKOro JBmkeHus. Cucrema
OTCY€Ta.

[Ipsimas u oOpaTHas 3ajaui MEXAHUKH.

Paguyc-BekTOp MarepuaJbHOM TOYKH, €ro IMPOEKIMH Ha OCH CHCTEMBl KOOPAMHAT.
Tpaektopus.

[lepemerienue, ckopocTh (CpeiHss CKOPOCTb, MIHOBEHHas CKOPOCTb) M YCKOPEHHE
MaTEpPHAIBHOU TOYKH, UX MPOEKLIUHU HA OCH CHCTEMbI KOOpAMHAT. CII0’KEHHE NEPEMEILECHUN U
CJIOXKEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE NPAMOJIMHEWHOE IBIKEHHUE. 3aBUCUMOCTb KOOPAMHAT,
CKOPOCTH, YCKOPEHHUS U IIyTH MaTepUalbHOW TOUKH OT BPEMEHH U UX rpaduKu.

CBobonHOe mazeHue. YCKOpeHue CBOOOJHOro majeHus. J[BumxeHue Tena, OpOILIEHHOIrO
IO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAUHAT, CKOPOCTH U YCKOPEHMSI MaTEpUAJIbHON TOUKU
OT BPEMEHH U UX I'papUKH.

KpuBonuneliHoe nBmkeHue. JIBUKEHNE MaTepUAIbHOW TOYKH 10 OKPYKHOCTH. YTJIOBas U
nuHeWHas ckopocTh. Ilepuon u wacrora oOpamieHus. LleHTpocTpemuTenbHOE (HOPMAalbHOE),
KacaTeJbHOE (TaHI€HIHAIBHOE) U IIOJHOE YCKOPEHHE MaTepUalIbHON TOUKH.

TexHuyeckne yCTpOWCTBA M TEXHOJIOTMUECKHE IIPOLECCHI: CIUIOMETP, JIBHYKEHHE
CHAps/10B, LIETIHbIE, IeCTepEHYAThIE U PEMEHHBIE MTepeau, CKOPOCTHBIE JTHU(THI.

JeMoHcTpanuu.

Monenb cucTeMbl 0TCUETA, WITOCTPALAS KUHEMAaTUYECKUX XapaKTEPUCTUK JIBUIKEHUS.

CrniocoObl HccieI0BaHus IBUKECHUH.

Nnmroctpanys npeenbHoro nepexoaa U N3MepeHre MTHOBEHHOM CKOPOCTH.

IIpeobpazoBaHue ABUKEHUN C HCIOIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3ayXe U B Pa3peXEHHOM ITPOCTPAHCTBE.

HaGnronenue nBuxeHus tena, OpoIeHHOTo MO YoM K TOPU30HTY U TOPU30HTAIBHO.

HanpasiieHne ckopocTH NpH IBHKEHUU 110 OKPYKHOCTH.

[IpeobpazoBaHue YriI0BOM CKOPOCTH B PELYKTOPE.



CpaBHeHHE TyTeW, TPAGKTOPUM, CKOPOCTEH JIBMKEHUSI OJIHOTO U TOTO K€ Tejla B Pa3sHbIX
CUCTEMAxX OTCYETA.

YdeHn4ecKuit SKCIIepUMEHT, 1Tab0paTOpHBIE pabOThI, MPAKTUKYM.

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIBIO ONPECIICHUS] MTHOBEHHOU CKOPOCTH.

N3mepenne yckopeHus npu OpsIMOJIMHENHOM PaBHOYCKOPEHHOM JABMYKEHHUH MO HAKJIIOHHOM
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JIBHKECHHH.

N3mepenue yckopeHus cBOOOIHOTO MajeHUs (PEKOMEHI0BAHO HMCIIOJIb30BaHUE LIUPPOBOI
naboparopun).

N3yuenue nBukeHus Tena, OpOIIEHHOTO TOpu30HTaIbHO. [IpoBepka runoressl 0 IpsMoi
MIPONOPLUUOHAIBHON 3aBUCHUMOCTH MEXAY AAIBHOCTBIO MOJETA U HAYAJIIBHOW CKOPOCTBIO TENA.

N3yuenune nBukeHns Tea N0 OKPYKHOCTH € IOCTOSIHHOM IO MOJIYJIFO CKOPOCTBIO.

WccnenoBanue 3aBuCMMOCTH TiepuoAa oOpalleHuss KOHMYECKOrO MAasiTHUKAa OT €ro
IapamMeTpoB.

Tewma 2. JIunamuxka.

[Iepssiit 3akoH HproToHa. MHepunaneHbie cucteMsl OTCU€Ta. [IpUHIMIT OTHOCHTEIBHOCTH
lNanunes. HennepuuanbHble CUCTEMBI OTCUETA (OTIpEAETICHUE, IPUMEPBI).

Macca Tena. Cuna. [IpuHImn cynepno3sunuuy cuil.

Bropoit 3akoH HproTOHa /1711 MaTepruanbHONW TOUKH.

Tpernit 3akoH HproTOHA 17151 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUSA. DKBUBAIIEHTHOCTh I'PABUTALIMOHHOW M HHEPTHOM MaCCHhI.

Cuna TsDKeCcTH. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO TAJACHHWS OT BBICOTHI HaJ
MMOBEPXHOCTHIO TUIAHETHI W OT Teorpaduyeckoi IMMpOTHL. [[BkeHne HEOECHBIX Tel M HX
cinyTHUKOB. 3akoHbl Kenepa. [lepBast kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, IBHXyIerocs ¢ yCKOpEHHEM.

Cuna tpenus. Cyxoe Ttpenue. Cuiia TpEHUS CKOJBXKEHUS MU CHUJIA TPEHUS MOKOS.
Koaddunment tpenus. Cuna conpoTHBIEHUS NpU ABMKEHUU Tella B JKMJIKOCTH WM rase, eé
3aBUCUMOCTB OT CKOPOCTH OTHOCUTEIBHOTO JABUKEHUS.

Hasnenue. ['mapocrarnueckoe nasienue. Cuiia Apxumena.

TexHuueckre yCTpOWCTBA M TEXHOJIOTMYECKUE IMPOIECChl: MNOAIIUIHUKHN, JBUXKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

JeMoHCTparmu.

Habntonenue ABMKEHUS TN B MHEPLHMAIBHBIX U HEMHEPIHAIBHBIX CUCTEMAaX OTCUETA.

[IpuHUIKIT OTHOCUTEIBHOCTH.

Kauenne AByX WWIMHAPOB WIM IIAPOB Pa3HOW MAacChl C OJUHAKOBBIM YCKOPEHUEM
OTHOCHUTEIIbHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHME PaBHOACHCTBYIOIIEH MPUIIOKEHHBIX K TEIY CHJI C IPOU3BEICHUEM MacChl Tela
Ha €ro YCKOPEHHUE B UHEPIUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cuil, BOZHUKAIOIIUX B PE3YJbTAaTe B3aUMOJICHCTBUS TEIL.

N3mepenune macc no B3auMOJEICTBUIO.

HesecomocTts.

Bec Tena npu yCKOpEHHOM NOABEME U NAJCHUU.

LenTpoOexHbIE MEXaHU3MBI.

CpaBHEHME CHII TPEHUS TIOKOSI, KAYEHUSI U CKOJIbKECHHUSI.

Y4eHUueCKui IKCIIEPUMEHT, J1a0opaTOpHbIE PabOTHI, MPAKTUKYM.

N3mepenue paBHOACHCTBYIOIIEH CUIT TIPU ABMXKEHUU OpycKa MO HAKJIIOHHOH TIIOCKOCTH.

[IpoBepka THMOTE3bI O HE3aBUCUMOCTH BPEMEHHU MABIKEHUS Opycka MO HaKIOHHOM
IIJIOCKOCTH Ha 33JaHHOE PAaCCTOSTHUE OT €0 MACCBHI.

HccnenoBanue 3aBUCUMOCTM CHJI YIIPYTOCTH, BO3HUKAIOIIMX B IPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmarium.

N3ydeHne nBUKEHHS] CHCTEMBI TeJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTOU uepe3 NErkuii OJI0K.



N3mepenune koddpduimenTa TpeHus 0 BEIMYHHE YIII0BOr0 KOd(h(dUIIMEeHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue JBWKCHHS Opycka TIO HAKIOHHOM IUIOCKOCTH C  TMEPEMEHHBIM
KOA(QPHUIIUEHTOM TPEHHS.

N3ydenue nBuKeHUs rpys3a Ha Bally C TPEHUEM.

Tema 3. CraTuka TBEPOTO TeA.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTeabHOE JBHYKEHUE TBEPJOTO Tela.
MoMeHT cuiibl OTHOCUTEIBHO OCH BpaimieHus. [lneqo cuipl. CriokeHue CHil, TPHIOKEHHBIX K
TBEpIOMY Teny. LleHTp TsxecTu Tena.

VYcnoBust paBHOBECUS TBEPAOTO TeA.

YcroitunBoe, HEYCTOMYMBOE, O€3pa3InuyHOE PABHOBECHE.

TexHnueckre yCTpOWCTBAa M TEXHOJIOTMYECKHE ITPOLIECCHI: KPOHIUTEWH, CTPOUTEIIbHBIN
KpaH, peleéTyarbie KOHCTPYKIUH.

JleMoHCTparmu.

VYcnoBust paBHOBECHS.

Bunael paBHOBECHS.

YyeHn4yeckuit IKCIIepUMEHT, Tab0paTOpHbIE PabOTHI, TPAKTUKYM.

HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TEJIA, UMEIOIIETO OCh BPAILICHHUS.

KoHcTpynpoBanne KpOHIITEHHOB U PACUET CUJT YIPYTOCTH.

N3ydeHune ycTOoMYMBOCTH TBEPAOTO TEIA, UMEIOIIETO IUIONIAb OTIOPHI.

Tema 4. 3akOHBI COXpaHEHUSI B MEXaHUKE.

Nmnynbec MartepuaibHOM TOYKH, CUCTEMbI MaTEpHaIbHBIX TOYeK. LIeHTp Macc cucremsl
MaTepHalbHbBIX TOYEK. Teopema 0 IBH)KEHUH LIEHTpa Macc.

NMnynbC cUIIbl M1 M3MEHEHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE IBIKEHUE.

MoMeHT uMmynbca MaTepuanbHOM TOukHu. IlpenacraBiieHMEe O COXpaHEHMH MOMEHTA
HMITYJIbCa B EHTPAIbHBIX MOJIAX.

PaGora cuibl Ha ManoM M Ha KOHEYHOM IepeMenieHuH. ['paduueckoe mpezicTaBiieHUe
paboOTHI CHIIBI.

MoOUIHOCTb CHIIBI.

Kunernueckass sHeprus MarepuaibHON ToukH. TeopemMa 00 M3MEHEHHUH KUHETHYECKOM
SHEPIrUM MaTePUAILHON TOUYKH.

[ToreHunaneHble U HenoTeHUMaNbHbIE Cwibl. [loTeHuunanbHas sHeprud. I[loreHunanbHas
SHeprus ynpyro aepopmMupoBaHHOM MpykuHbl. [loTeHIMaNbHAs HEPrusl Tela B OJHOPOJIHOM
rpaBUTAalMOHHOM ToJie. IloTeHuuanbHas sHEprus Tena B PaBUTALIMOHHOM I0JI€ OJHOPOJIHOTO
mapa (BHyTpU U BHE 11apa). Bropas kocMuueckasi CKopocTb. TpeThsi KOCMUYECKasi CKOPOCTb.

CBsi3p paOOTHl HEMOTEHIIMAIBHBIX CHJI ¢ U3MEHEHHEM MEXaHHYeCKOW IHEPrHH CHCTEMBI
TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOM SHEpruu.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

VYpaBHenue bepHymau 11 W€adbHOM KUIAKOCTH Kak CIEICTBHE 3aKOHA COXpaHEHUs
MEXaHUYECKOM IHEPTHUU.

TexHnueckre yCTpOWCTBAa M TEXHOJIOTMUECKHE MPOLECCHI: JIBUKEHHE PAKET, BOIAOMET,
KOMEp, MPYKUHHBIA MTUCTOJIET, THPOCKOTI, (PUTYpHOE KaTaHWE Ha KOHbKaX.

JeMoHcTpanuu.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

H3mepenne MOITHOCTHU CHUJIBI.

N3meneHnue sHEpTUM Tela MPU COBEPIICHUN PAOOTHI.

B3anmHble npeBpalleHns] KMHETHYECKONW U MOTEHIMAJbHOW JHEPruil NpHU JIECUCTBUU Ha
TEJIO CUJIbI TSDKECTH U CUJIBI YIPYTOCTH.



CoxpaHeHue d3Hepruu npy cBOOOJHOM a/ICHUN.

YdeHn4ecKuil SKCIIepUMEHT, Tab0paTOpHbIE pabOThI, MPAKTUKYM.

N3mepenue ummyibcea Tena o TOpMO3HOMY IYTH.

W3mepeHune Cuitbl TSIru, CKOPOCTH MOJIENHN SJICKTPOMOOHIISE 1 MOIITHOCTH CHJIBI TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TEJA C UMITYJILCOM CHJIBL.

HccnenoBanue coxpaHeHUs! UMITYJIbCA [IPU YIPYTOM B3aUMOJEHCTBUM.

N3mepenne KNHETUYECKOW SHEPTHUH Tejla 110 TOPMO3HOMY IIyTH.

CpaBHeHHE U3MEHEHUS TOTEHIIMAILHON SHEPruu NMPYyKUHBI ¢ pab0OTON CHIIBI TPEHUSL.

Onpenenenre pabOThI CUIIBI TPEHUS MPU JBMXKEHUHU TeJa 10 HAKIIOHHOW IJIOCKOCTH.

Pazgen 3. MonekynsipHasi pu3nka U TEpPMOIMHAMUKA.

Tema 1. OCHOBBI MOJIEKYISIPHO-KUHETUYECKOW TEOPUH.

OcHOBHbIE TOJIOKEHUSI MoJIeKyIsipHO-KuHeTndyeckoir Teopun (MKT), ux onbiTHOE
obocHnoBanue. Juddys3us. bpoyHoBckoe ABWKEHHE. XapakTep IBIKEHUS M B3aUMOJICHCTBUS
yacTull BenlecTBa. MoJienu CTpoeHUsI Ta30B, )KUJIKOCTEH U TBEPABIX TNl U 00BSICHEHUE CBOMCTB
BeIlleCTBA HA OCHOBE JTUX Mojeiei. Macca u pasmepsl Mosekyn (aromoB). KommdecTtBo
BemiectBa. [loctosiHHas ABoraapo.

TemoBoe paBHOBecue. Temmneparypa u crnocoObl e€ usmepenus. lllkama temmeparyp
enbcns.

Monens nieanbHOro ra3a B MOJEKYISIPHO-KMHETUYECKON TEeOpUN: YaCTULIBI ra3a ABUKYTCS
Xa0TUYECKH U HE B3aUMOJCHCTBYIOT APYT C IPYTOM.

l'azoBbie 3akoHbl. YpaBHenue MennaeneeBa—Kuamnelipona. AOcoiioTHas Temmeparypa
(kana Ttemmnepatyp KenbsBuna). 3akon JanpTona. M3omporecchl B HIealbHOM rase cC
MOCTOSIHHBIM KOJIM4eCTBOM BemlecTBa. ['paduueckoe npepcraBieHre U30MPOIIECCOB: U30TEPMA,
n30X0pa, u3obapa.

CBsA3p MEXAy JaBJICHHEM W CpeIHEW KUHETHYECKOW SHEPrue MOoCTYNaTeIbHOIo
TEIUIOBOTO JIBWYKEHUS MOJIEKYN HJAeaIbHOro Ta3a (OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-
KMHETUYECKOM TeOpUHU UAeaIbHOTO ra3a).

CBsi3b  aOCOJIIOTHOM  TeMIlepaTyphl TEPMOJUHAMHUYECKOW CHUCTEMBI CO  CpeaHeH
KMHETUYECKOM 3HEPrueil NOCTYNaTeNbHOIO TEIVIOBOTIO JIBUKEHHUS €€ YaCTHLL.

Texnuyeckne yCTpOWCTBa U TEXHOJIOTUYECKHE TPOIECCH: TepMOMETp, Oapomerp,
MIOJIy4eHUE HAHOMATEPHAJIOB.

JeMoHCTparmu.

Mopenu 1BUKEHUSI 4aCTULL BELECTBA.

Monens OpOYHOBCKOTO IBUYKEHUSI.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUXKEHUSI.

Huddy3us xunkocreil.

Mopgaens onbita [lITepHa.

[IpuTsikeHne MONEKyII.

Mojenu KpUCTaINTIAYECKUX PEIIETOK.

Habmronenue u riccneoBanue U30MpPOIIECCOB.

Y4eHnuecKuil IKCIIEPUMEHT, J1a0opaTOpHbIe PabOTHI, MPAKTUKYM.

HccnenoBanue npoliecca yCTaHOBJICHUS TEIUIOBOIO PaBHOBECHS IPU TEINIOOOMEHE MEXY
ropstaeit ¥ X0JIOJHOM BOJOM.

N3yueHne H30TEPMUYECKOTO TMpolecca (PEeKOMEHIO0BAHO UCMOJIb30BaHUE LU(POBOIL
nabopaTopun).

N3yuenue n30X0pHOro Inporecca.

N3yuenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHUSI COCTOSHUS.

Tema 2. Tepmoaunamuka. TennoBble MallIvHEL.

TepMoauHamMuyeckast (TH) cucrema. 3ananue BHEIIIHUX  YCJIIOBHUMU INIE:
TEPMOJMHAMMYECKONM CcHCTeMbl. BHemHune u  BHyTpeHHue mnapamMerpsl. Ilapamerpbl



TEPMOJIMHAMHYECKON CUCTEMBI KaK CPEJHUE 3HAYEHMs BEIMUYMH, ONHCHIBAIOIIMX €€ COCTOSHUE
Ha MUKPOCKOIIUYECKOM YPOBHE.

Hynesoe nauano tepMoanHaMuku. CaMONpoON3BOJIbHAS pelaKcalysl TepMOIMHAMUYECKON
CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopnens uaeanpHOro rasa B TEPMOJMHAMHKE — CHUCTEMa YypaBHEHUWIl: ypaBHEHUE
MenneneeBa—Knaneiipona 1 BbIpaK€HUE JUIsI BHYTPEHHEH SHEPIrUH. Y CIOBUS NPUMEHHMOCTH
9TOM MOJENN: HHU3Kasg KOHIEHTpalMsl 4YacTULl, BBICOKHE TeMIieparypbl. Beipaxkenue s
BHYTPEHHEH 3HEPTUU 0JJHOATOMHOT'O U/I€aIbHOIO rasa.

KBa3ucraTuueckue u HeCTaTUUECKUE IIPOLIECCHI.

DOneMenTapHas paboTa B TepMOAMHaAMUKe. Beruncnenne paboTsl o rpaduky mpoiecca Ha
pV-auarpamme.

Temonepenauya kak cHnoco0 W3MEHEHUsT BHYTPEHHEH SHEPruu TepMOAMHAMUYECKOU
cucTteMbl 0e3 coBepieHns paboThl. KoHBEKIMS, TEII0MPOBOJHOCTD, U3Iy4YEHHUE.

KomnuectBo Ttemnotel. Tenmno€mMkocTh Tema. YaenbHas W MOJSPHAS TETUIOEMKOCTH
BElIECTBA. YpaBHEeHHE Maiiepa. YaenbHas TEIIOTa CropaHus ToIuMBa. Pacuér konmyecTBa
TEIUIOTHI IpH Teronepenaye. [lonstue 06 annadbatHoM mpoiiecce.

[lepBrii 3aKk0oH TepMoAMHAMUKH. BHyTpeHHss sHeprus. KommdecTBo TemioTsl U padboTa
KaK Mepbl U3MEHEHHsI BHYTPEHHEH SHEPIHH TEPMOAMHAMUYECKON CHCTEMBI.

Bropoil 3akOH TEpMOJMHAMHMKHM JUII PABHOBECHBIX IPOLECCOB: 4YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJIUHAMHYECKON CHUCTEMBbl NMPOXOJUT €IUHCTBEHHAsl ajauadara.
AOcoJroTHas TeMIiepaTypa.

Bropoii 3ak0H TepMOIMHAMMKH JUIsi HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXHO MepeaaTh
TEIUIOTY OT Oojiee XOJIOMHOTO Tena K Oosiee HarpetoMy 0Oe3 kommencaruu (Kmaysmyc).
HeobpaTumocTh TpUpoIHBIX TPOIECCOB.

[Tpuniumne! gerictBus TermtoBbix mamuH. KIT/I.

MakcumanbHoe 3HaueHue KIT. [{ukn Kapno.

DKOJIOTMYECKHUE aCIEKThl MCIOJIb30BaHUs TEIJIOBBIX ABUTraTeneil. TeminoBoe 3arps3HeHue
OKpYKarollenl Cpeibl.

TexHnueckre ycTpoNCTBA M TEXHOJIOTMYECKUE IMPOLIECCHI: XOJIOAWIBHUK, KOHIULUOHED,
IU3eNbHBIA W KapOIOpaTOpHBIM JBUTraTeNd, MapoBas TypOWHA, MOJyYEHHE CBEPXHU3KHUX
TeMIeparyp, YTUIM3ALMS «TEIUIOBBIX» OTXOJOB C HCIIOJIB30BAHMEM TEILJIOBOIO HAcoca,
YTUIM3alKs OMOOPTraHUYEeCKOro TOTIMBA I BEIPAOOTKH «TEIUIOBOI» U AJIEKTPOIHEPTUU.

JeMoHCTparmu.

N3menenue temnepatypsl pU ainadaTHYeCcKOM pacIIupEHUH.

Bo3gymHoe oruuso.

CpaBHEHME YIENbHBIX TEIUIOEMKOCTEMN BEIIECTB.

CriocoObl I3MEHEHHSI BHYTPEHHEH SHEPTUU.

HccnenoBanue annabaTHOro mporecca.

KomnbroTepHbie MOJIENH TEIIOBBIX JBUTATENCH.

Y4eHnuecKuil IKCIIEPUMEHT, J1a0opaTOpHbIe PabOTHI, MPAKTUKYM.

N3mepenue ynenbHOU TEMI0EMKOCTH.

HccnenoBanue nporecca OCTbIBAHUS BEIIECTBA.

HccnenoBanue aguabaTHOro mnporecca.

N3ydyeHne B3aMMOCBSI3M DHEPIUU MEXKMOJIEKYISPHOIO B3aUMOJEHCTBUS U TEMIIEpaTypbl
KHIIEHHUS KUJKOCTEN.

Tema 3. ArperatHeie cocTosiHuSA BemecTBa. Pa3oBble NEPEXOIBI.

[TapooOpazoBanne u KoHAeHcauusa. McnapeHue U KHUIIEHHE. YJenbHas TeIoTa
napooOpa3oBaHUsL.

HacplienHele M HeHachlllleHHble mapbl. KauecTBeHHas 3aBUCHMOCTH IIJIOTHOCTH U
JIaBJICHHs] HACBHIIIEHHOTO Mapa OT TeMIepaTyphl, X HE3aBUCUMOCTh OT 00BEMa HACHIIIEHHOTO
napa. 3aBUCMMOCTb TEMIIEPATYPbl KUIIEHUS OT JABJICHUS B )KUKOCTH.



Brnaxxnoctb Bo3myxa. AGCOTIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

TBépnoe teno. Kpucrammueckue u amopdHbie Tena. AHH30TPONHS CBOMCTB KPUCTAJUIOB.
[TnaBnenue u KpucTayuM3anus. Y aenbHas TerioTa miasneHus. CyOnumarus.

Hedopmaruu tBEpaoro Tema. Pactsokenune m cxkarme. Cosur. Monyns FOura. Ilpenmen
yInpyrux nedopmaruii.

TennoBoe pacuMpeHue KUIKOCTEH U TBEPIBIX Tel, 00BEMHOE U JIMHEWHOE pacIINpEeHHUE.
AHrapMOHU3M TEIJIOBBIX KOJEOAHMN YacTHUI] BELECTBA KaK IMPUYMHA TEIUIOBOTO PaCIIMpPEHUS
Ten (Ha KaYECTBEHHOM ypPOBHE).

[IpeoOpazoBanue sHEepruu B (pa30BBIX MEpEexoax.

YpaBHEeHHE TEIUIOBOTO OajiaHca.

[ToBepxHocTHOE HaTskeHHE. KoapPUIIMEHT NOBEpXHOCTHOrO HaTsbKeHUs. KanwispHble
siBIeHUs. J[aBieHre Moy MCKpUBIEHHOW MOBEPXHOCTHIO kuakocTH. @opmymna Jlamnaca.

Texnuyeckne yCTpOHCTBA M TEXHOJOTMYECKHE IMPOLIECCHI: JKUJKUE KPHUCTAJUIbI,
COBPEMEHHBIE MaTEPUAJIBL.

JleMoHCTparmu.

TennoBoe pacmmpeHue.

CBoiicTBa HaCBIIIEHHBIX M1aPOB.

Kunenne. Kunenue npu noHW>KEHHOM JIaBJICHHH.

N3mepenue cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OMBITEI ¢ MBUTHHBIMH TIEHKAMHU.

CmauuBanue.

Kanunnsipueie siBneHus.

Moneny HEeHbIOTOHOBCKOM KUAKOCTH.

CriocoObl U3MepeHus BIaKHOCTH.

HccnenoBanue HarpeBaHUs U IUIABJIICHHS KPUCTAILIMYECKOTO BEILIECTBA.

Buaer nedopmaruii.

Hab6nronenune mansix aedopmariuii.

Y4eHnuecKuil IKCIIEPUMEHT, J1abopaTOpHbIe pabOThI, MPAKTUKYM.

N3ydeHune 3akOHOMEPHOCTEN UCTTapEHHUS )KUIKOCTEH.

N3mepenue yaenbHOM TEIIOTHI IIABJICHUS JIbJA.

N3yueHue cBOWCTB HACHIIEHHBIX MTAPOB.

N3mepenue abCcoMOTHON BIaKHOCTU BO3/IyXa U OI[EHKA MAcCChl I1apoOB B MOMEIIEHUU.

N3mepenue kod3pduiirienTa moBEpXHOCTHOTO HATSKEHUS.

Namepenne moayns FOnra.

UccnenoBanue 3aBucuMocTty aedopMaluyd pe3uHOBOro 00pasiia OT MPUII0KEHHONW K HEMY
CHUJIBL.

Paznen 4. DnekTpoauHamMuka.

Tema 1. DnekTpuueckoe noie.

DnekTpusaius Ted U €€ MPOsIBICHUS. JJIEKTpUUYEeCKUi 3apsan. JlBa BuUaa 3JIEKTPUUYECKHUX
3apsanoB. IIpOBOJHUKM, IUAJIEKTPUKH MU MOJYIPOBOJHUKH. DJIEMEHTAPHBIN 3JIEKTPUUYECKUI
3apsl. 3aKOH COXPAHEHUS JIEKTPUUECKOT0 3apsija.

B3aumoneiictue 3apsinoB. Toueunsie 3apsabl. 3akoH KynoHa.

Onexrpuueckoe nojue. Ero gelicTBue Ha 3IEKTPUYECKUE 3apsbl.

Hanpsoxéanocts snextpuueckoro mnods. IlpoOHbiit 3apsa. Jlunum Hanpsbk€HHOCTH
EKTPUYECKOro 1nost. OJHOPOIHOE IIEKTPUUECKOE TTOJIE.

[ToTeHManbHOCTh 3JEKTPOCTATUYECKOTO MOJs. Pa3HOCTh MOTEHUMANIOB U HANpPsKEHHE.
[loTeHumaneHass  SHeprus  3apsjga B DJIEKTPOCTATUYECKOM  TIOJIE. [Torenunan
ANEKTPOCTaTUUeCKOro mojisi. CBs3b HANPSHKEHHOCTH TOJISI M Pa3sHOCTH TMOTEHUHUATIOB s
ANIEKTPOCTATUYECKOTO MOJIs (KaK OJJTHOPOTHOTO, TaK M HEOTHOPOTHOTO).

[IpuHUUN Cyneprno3uIy IEKTPUUECKUX MTOIEH.



[Tone Toueunoro 3apsina. Ilome paBHOMepHO 3apstkeHHOUW cdeprl. [lose paBHOMEpHO
3apshkeHHOro 1o 00BEMy miapa. [lorme paBHOMEpHO 3apsHKEHHONW OECKOHEYHOH IUIOCKOCTH.
Kaprunbl muHUN HAIPSDKEHHOCTU 3TUX MOJIEH U 3KBUITOTEHIUAIBHBIX IIOBEPXHOCTEN.

[IpoBOJHUKY B 3JIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PAaBHOBECHUS 3apsi/I0B.

JIMBIEKTPUKH B JIEKTPOCTATUYECKOM I10JI€. J(ManeKTpuyeckas IpOHUIIaEMOCTh BEIIECTBA.

Konnencarop. DNEeKTPOEMKOCTD KOHJIEHCATOPA. DneKTpOEMKOCTh IIJIOCKOTO
KOHJIEHCATopa.

[TapamienpHOEe  coenuHeHME  KOHAEHcaTopoB.  IlocienoBarenpHOE — COEIMHEHHE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

JIBr>KeHre 3apsKEHHON YaCTULIbI B OJTHOPOJHOM JJIEKTPUUYECKOM TIOJIE.

Texnuueckne ycTpOHCTBa M TEXHOJIOTMYECKHE IMPOLECCHI: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTA, 3a3eMJICHUE IEKTPOIpruO0OpoOB, KOHAEHCATOPHI, reHepaTop Ban ne
I'paada.

JleMoHCTparmu.

YCeTpoiCTBO M MPUHLUIT JEHCTBUS dJIEKTPOMETPA.

DNeKTpUUYEeCcKOe MoJje 3apsHKEHHBIX IIAPUKOB.

DNeKTpUUYECcKOe MOJIe IBYX 3apSKEHHBIX IJTACTHH.

Mogenb snexkTpocTaTudeckoro reneparopa (Ban ne ['paada).

[IpoBOAHUKH B 3INEKTPUUECKOM TOJIE.

DIIEKTpOCTaTUUYECKas 3alUTa.

YCTpolCTBO M ACHCTBHE KOHJEHCATOPA MOCTOSHHOW M MIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCaTopa OT IUIOIIAJu  IUIaCTHH,
pacCTOSTHUSA MEKy HUMH U TUAJIEKTPUUECKON IPOHULIAEMOCTH.

OHeprus MMEKTPUIECKOro MOJIs 3apsyKEHHOTO KOHIEHCATOpa.

3apsanka 1 pas3psiika KOHIAEHCAaTOpa Yepes3 pe3ucTop.

YyeHnuecKuil IKCIIePUMEHT, JIabopaTOpHbIE PabOTHI, MPAKTUKYM.

O1ieHKa CHJI B3aUMOACHCTBUS 3apSyKEHHBIX TEJT.

Habmonenue mpeBpaliieHusi SHEPTUU 3apsHKEHHOTO KOHJIEHCATOpa B DHEPIHIO M3IY4YEHUS
CBETOHMO/1a.

N3yuenune npoTekaHus TOKa B LIETIH, COAEpHKALIEH KOHAECHCATOP.

Pacripenennienre  pa3HOCTH  MOTEHIMAIOB  (HANpPSDKEHHs]) TMpPU  OCIEA0BATEIHLHOM
COEIMHEHUH KOH/IEHCATOPOB.

HccnenoBanue pa3psga KOHACHCATOPA Yepe3 PE3UCTOP.

Tema 2. [TocTOAHHBIN 3JIEKTPUYECKUM TOK.

Cuna Toka. [IoCTOSIHHBIN TOK.

VYcnoBus  CymIeCTBOBaHMSI IOCTOSIHHOTO — 3JIEKTPUYECKOrOo TOKa. VICTOYHMKM —TOKA.
Hanpsixenune U u 9J1C &.

3akon OMa Juid ydacTKa Lenu.

DIEKTPUYECKOE CONTPOTUBIIEHHUE. 3aBUCUMOCTD CONPOTUBIIEHUS OJHOPOJAHOIO MPOBOAHHUKA
OT €ro JJIMHBI U IUIOIIA/I TONEPEUHOI0 CEYEHUs. Y IeTIbHOE COIPOTUBIICHNE BEILIECTBA.

[locnenoBarenpHOE, MNapajlIeIbHOE, CMEIIAHHOE COEIUHEHHE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX deKTpuueckux nene. [Ipasuna Kupxroda.

Pabota anexrpuueckoro Toka. 3akoH Jxoynas—Jlenuna.

MOIIHOCTB IEKTPUUYECKOTO TOKA. TemIoBasi MOIIHOCTD, BBIJIENIEMAast HA PE3UCTOPE.

OJIC u BHYTpEHHEE CONPOTHUBIEHUE HCTOYHMKA TOKa. 3akoH Owma s IOJIHOM
(3aMKHYTOM) 3JIeKTpUYecKoi 1enu. MouHocTs ucTouHMKa Toka. KopoTkoe 3aMbIkaHue.

KoHnpaeHncarop B Lienu NoCTOSTHHOTO TOKa.

TexHudyeckne yCTpOWCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: aMIEPMETpP, BOJIBTMETP,
peocTar, CUETUHK IEKTPUUECKON IHEPTHUH.

JleMoHCTpamu.



N3mepenue cuiibl TOKa U HAIIPSHKEHUS.

UccnenoBanue 3aBUCMMOCTH CHJIBI TOKa OT HANPSDKEHUS IS PE3UCTOpa, JIaMIIbI
HaKaJIUBaHUs U CBETOHO/IA.

3aBUCUMOCTb COMPOTHUBJICHUS I[WJIMHJIPUYECKUX MPOBOJHUKOB OT JUIMHBI, TUIOMIAAH
MIONIEPEYHOI0 CEYEHUS U MaTepuaa.

UccnenoBanne 3aBUCUMOCTH CHJIBI  TOKa OT CONPOTHUBJICHUS TIPU  TOCTOSTHHOM
HaIPsHKEHUU.

[Ipsimoe usmepenue D/IC. KopoTkoe 3aMblkaHuE T'ajJbBaHUYECKOIO 3JEMEHTA U OIEHKA
BHYTPEHHETO COTIPOTHBIICHUS.

Crnioco0bl coenMHeHns UCTOYHUKOB ToKa, DJIC Oarapei.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEX Ty ITOJIFOCAMU UCTOYHUKA TOKA OT CUJIBI TOKA B
LeMH.

YyeHn4yecKkuit IKCIIepUMEHT, TabopaTopHbIE PabOTHI, TPAKTUKYM.

HccnenoBanue cMelaHHOTO COEIMHEHUST PE3UCTOPOB.

N3mepenue yaenbHOTO COMPOTUBIICHUS TPOBOTHUKOB.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HAMPSDKEHUS IS JIAMITbI HAaKaTUBaHUSL.

YBenuueHue mpejena u3MepeHus amnepMeTpa (BoJIbTMETPA).

N3zmepenne DJIC 1 BHYTpEHHETO COMMPOTUBIICHHS] ICTOYHUKA TOKA.

Uccnenoanue 3aBucumoct DJ[C raapBaHUYECKOIr0 3J€MEHTa OT BPEMEHU MPU KOPOTKOM
3aMBIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIMATIOB MEX Ty OJIFOCAMU UCTOYHUKA TOKA OT CHJIBI TOKA B
LeMH.

HccnenoBanue 3aBUCMMOCTH MOJIE3HON MOITHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku B pa3fiMuHbIX Cpenax.

OneKkTpuyeckass MPOBOJUMOCTh PAa3jIUYHBIX BEHIECTB. OJIEKTPOHHAs MPOBOJAMMOCTH
TBEPIBIX  METAUIOB.  3aBUCHMOCTb  CONPOTHBJIEHUS  METAUIOB  OT  TEMIIEpaTyphl.
CBepXnpoBOAUMOCTb.

DIIEKTPUYECKHUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[MonynpoBoanuku. CoOCTBEHHas M MpPHUMECHas MPOBOJAUMOCTH MOJYIMPOBOJIHUKOB.
CaoiicTBa p—Nn-niepexona. [TomynpoBoHUKOBBIE PUOOPHI.

ONEKTPUYECKUM TOK B AJEKTPOJIUTAX. DJIEKTPOJUTUYECKAs IUCCOLUALUA. DIIEKTPOJIH3.
3akonsl Dapanest A1g 3JIEKTPOJIN3a.

OnekTpuyeckud TOK B raszax. CaMOCTOATENbHBII M HECAMOCTOSTEIBHBIM pa3psl.
Paznuunble TuIBI camocTosATenpHOro paspsaa. Monnus. [lnasma.

TexHuueckne yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHUE: Ta30pa3psIHble JaMIIbl,
AIIEKTPOHHO-Ty4eBasi TPyOKa, MOIYHNPOBOAHHUKOBBIE MPUOOPHI: IHOJM, TPaH3UCTOp, (poTomuon,
CBETOJAMOJ], TalbBaHWKA, padUHUPOBAHUE MEIU, BBIMIABKA AIOMUHHUSA, AJIEKTPOHHAS
MHKPOCKOTHSL.

JlemoHCTpanuu.

3aBUCHUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

3akoHslI 2ekTposinza Dapanes.

HckpoBoii pa3psia 1 NpOBOAMMOCTb BO3AYXa.

CpaBHeHME TPOBOJIUMOCTH METAJIJIOB U TIOJIYIIPOBOJHUKOB.

OHOCTOPOHHSSI TPOBOJIUMOCTD AUO/IA.

Y4eHnuecKuil IKCIIEPUMEHT, J1abopaTOpHbIe PabOTHI, MPAKTUKYM.

Habmronenue snextponusa.

N3mepenue 3apsiga 0THOBaJIEHTHOTO UOHA.

HccnegoBanue 3aBUCUMOCTH COMTPOTHUBIICHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU IUOJA.

DuU3NYECKUN IIPAKTUKYM.



CrniocoObl n3MepeHus: PU3MYECKUX BEITMYMH C MCIIOJIb30BAaHHEM aHAJIOTOBBIX U HU(POBBIX
M3MEPHUTENBHBIX NPUOOPOB M  KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCOIIOTHBIE U
OTHOCHUTEIIbHBIE  TIOTPEIIHOCTH  M3MepeHHd  (usmueckux BenuuyuH. OIlLeHKa TpaHuMIl
IIOIPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX U3MEPECHHUIA, UCCIICIOBAaHUMA 3aBUCUMOCTEN (DM3MUECKUX BEIIMYHH,
IIPOBEpPKa MPEJIOKEHHBIX TUIOTE3 (BHIOOP U3 pabOT, OMMCAHHBIX B TEMAaTMUYECKUX pasjenax
«YUEeHUYECKUH IKCTIEPUMEHT, JIa0OPATOPHBIEC PAOOTHI, MPAKTUKYM)).

MexnpeaMeTHbIe CBA3H.

Nzyuenne kypca ¢usuku yriyoiaéHHOTO ypoBHS B 10 Kilacce OCYIIECTBISIETCS € YUETOM
COJIEp/KaTeIbHBIX MEXIIPEIMETHBIX CBSA3€M € KypcaMH MaTeMaTUK{, OHMOJIOTUH, XHUMUH,
reorpaduu ¥ TEXHOJIOTHH.

MexnpeaMeTHble TOHSATHUS, CBSI3aHHBIE C W3YYEHHEM METOJO0B HAy4YHOIO IO3HAHMS:
SBJICHUE, Hay4yHbId (pakT, rumoresa, (Qu3MyecKas BEIMYMHA, 3aKOH, TEOpHs, HAONIIO/EHUE,
AKCIEPUMEHT, MOJIEIUPOBAHUE, MOJEIb, U3MEPEHNE, IOTPEITHOCTH U3MEPEHUN, U3MEPUTEIIbHbIE
puOopsl, IUPpoBas 1adopaTopusl.

MaremMartuka: peleHne CucTeMbl ypaBHeHui. JIuneiHas ¢yHkius, napadoa, runepoona,
ux rpapuku u cBoiictBa. TpuroHomerpuueckue pyHKIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpHI M UX MPOEKIUH HAa OCH KOOPAMHAT,
CII0KEHHE BEKTOPOB.

buonorus: MexaHuyeckoe ABM)KEHUE B JKHUBOM mpupoae, nuddysus, ocMoc, Teoo0MeH
KUBBIX  OPraHMU3MOB, TEIUIOBOE  3arpsi3HEHHE  OKpYKalIled  cpeapl,  yTHIM3AIUSg
OMOOPraHNYECKOTO TOIJIMBA JJISI BBIPAOOTKH «TEIJIOBOW» M 3JEKTPOIHEPTHH, MOBEPXHOCTHOE
HaTSKEHHE U KallWJUIIpHBIE SBJICHUS B PUPOJIE, JEKTPUUECKUE SBICHUS B )KUBOU MPUPOJIE.

XUMHUSA: TUCKPETHOE CTPOCHHE BEIIEeCTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIECTBA,
MOJISIpHAsi Macca, oJydeHre HaHOMAaTepHaJloB, TEIJIOBbIE CBOMCTBA TBEPABIX TeJl, KUAKOCTEH U
ra3oB, JKUJKHE KPHUCTaUIbI, OJJEKTPUYECKHUE CBOMCTBA METANIOB, 3JEKTPOJIUTUYECKAS
JMCCOLIMAIls, TalbBaHUKA, JIEKTPOHHAS MUKPOCKOTIIHS.

['eorpadus: BIa)KHOCTH BO3/IyXa, BETPBI, 0aPOMETP, TEPMOMETP.

Texnonorus: mpeodpazoBaHue IBUKEHHUN C UCTIOJIH30BAHUEM MEXaHU3MOB, YUET CYyXOro U
KUJAKOTO TPEHHUS B TEXHUKE, CTATUYECKHE KOHCTPYKIMH (KPOHIUTEHH, peméryarbie
KOHCTPYKIMH), UCIIOJIb30BaHUE 3aKOHOB COXPAHEHUS MEXaHUKH B TEXHUKE (TUPOCKOI, BOAOMET
U Jpyrue), JBUTaTellb BHYTPEHHETO CropaHus, MapoBas TypOuHa, OBITOBOI XOJIOJAMJIBHUK,
KOHJUIIMOHEP, TEXHOJIOTUU TOJYYEHHUST COBPEMEHHBIX MaTepuajoB, B TOM  4YHCIE
HAaHOMATEpPUAJIOB, W  HAHOTEXHOJIOTHH,  DJEKTPOCTATHYeCKas  3alluTa,  3a3eMJICHHE
ANIEKTPOTPUOOPOB, ra30pa3psIHbIE JaMIIbl, ITOIYIPOBOJHIUKOBBIE TPUOOPHI, FAIbBAHUKA.

11 KITACC

Paznen 4. DnekTpoMHaMuKa.

Tema 4. MaruuTtHoe noJe.

B3aumoneiicTBue NOCTOSHHBIX MArHUTOB M INIPOBOJHUKOB C TOKOM. MarHuTHoe moJe.
Bekrop marauTHOM MHAYKUMU. [IpUHIUI Cyniepno3uLy MarHUTHBIX MOJIEH. JIMHUKM MarHUTHOU
WHIYKLNN.

MarsnuTHOoe 1noje MPOBOJAHHMKA C TOKOM (IIPSIMOTO HMPOBOJHUKA, KAaTYIIKHM M KPYrOBOTO
BUTKa). OnBIT Dpcrena.

Cuna AmMniepa, €€ HalrpaBJIEHUE U MOYJIb.

Cuna JlopeHua, €€ HampaBieHHE M MOIYyJb. JIBH)KEHME 3apsDKEHHOM 4YacTULBI B
OJTHOPOJJHOM MarHuTHOM moJie. PaboTa cuiel Jlopenna.

MarnutHoe noJie B Bemectse. @eppoMarHeTUKy, apa- U JUaMarHeTUKH.



TexHuyeckrue yCTpOWCTBA M TEXHOJOTMYECKHE IMPOLECCHl: MPUMEHEHHUE IMOCTOSHHBIX
MarHuToOB, JJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETp, JJICKTPOABHUraTelnb SKOOH, yCKOpUTEIN
3JIEMEHTAPHBIX YACTHLI.

JleMoHCTpamu.

Kaptuna 5nuHUN MHIYKOUMM MAarHUTHOTO II0JI1 IIOJOCOBOTO M IIOJAKOBOOOpPa3HOIO
MMOCTOSTHHBIX MAarHUTOB.

Kaptuna nuHMII MarHUTHOM WHIYKIMU TOJS JUIMHHOTO TMIPSMOTO IMPOBOJAHUKA H
3aMKHYTOT'O KOJIbLIEBOTO IMPOBOJHUKA, KATYIIKH C TOKOM.

B3anmopelictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrmepa.

[HerictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

HaGnronenue aBuKeHUs Mydka 3JIEKTPOHOB B MATHUTHOM TIOJIE.

[IpuHIMNO OeHCTBUS EKTPOU3MEPUTENBHOTO TPUOOPa MarHUTOSIEKTPUUECKON CUCTEMBI.

YyeHn4yeckuit IKCIIepUMEHT, TabopaTopHbIE PabOTHI, TPAKTUKYM.

HccnenoBanne MarHUTHOTO TMOJISI TOCTOSTHHBIX MarHUTOB.

NccnenoBanue cBoicTB (heppoOMarHeTUKOB.

HccnenoBanue neldcTBUS MOCTOSHHOTO MarHATa Ha pAMKY C TOKOM.

N3mepenue cunbsl Amiepa.

N3yuenne 3aBUCHMOCTH CHIIBI AMITepa OT CHJTBI TOKA.

Onpenenenre MarHMTHOM MHAYKIIMU Ha OCHOBE U3MEPEHUS CUJIbI AMIIepa.

Tema 5. DnekTpoMarHuTHas MHIYKIUS.

SBnenue snekTpoMarHUTHOW MHAYKUIWHU. [loTok Bekropa MarHuTHOM MHAYKIMH. J/(C
WHIYKIUU. 3aKOH 3JeKTpoMarHuTHOW MHAykuun Dapanes. BuxpeBoe 31eKTpUYECKOE TMOJIE.
Toku Dyko.

OJIC MHAYKIMHU B MPOBOHUKE, IBIKYIIEMCS B OJHOPOIHOM MarHUTHOM TI0JIE.

[IpaBuio Jlenna.

NunyktuBHOCTh. Karymika MHAYKTMBHOCTM B I€NM TOCTOSHHOTO TOKa. SIBieHue
camonHAyKiuu. IJIC caMOUMHIYKIIWH.

OHeprusi MarHUTHOTO MOJISL KATYIIKH C TOKOM.

DIEKTPOMAarHuTHOE IO0JI€.

TexHuueckne ycTpoicTBa U TEXHOJOTMUECKHE MPOLECChl: MHAYKIIMOHHAS I€4b, COJICHOU],
3alMUTA OT HJIEKTPU3ALUHU TEN MIPU JBMKEHUN B MArHUTHOM T10JI€ 3€MJIH.

JeMoHCTparmu.

Habmonenue siBjaeHMs 3J€KTPOMAarHUTHOM UHTYKIIHH.

UccnenoBanue 3aBucumoctd JOJIC MHIOYKIMU OT CKOPOCTM HM3MEHEHHS MarHUTHOIO
MOTOKA.

IIpaBuno Jlenna.

[Tagenue MarauTa B amOMUHUEBOH (MeAHOM) TpyOe.

SIBneHne caMOMHIYKIUU.

Uccnenoanue 3aBucumoctd D/]C caMOMHAYKIMM OT CKOPOCTU M3MEHEHUsl CUJIbI TOKAa B
LIETIH.

Y4eHnuecKuil IKCIIEPUMEHT, J1a0opaTOpHbIe PabOTHI, MPAKTUKYM.

UccnenoBanue siBIEHUS 3J€KTPOMArHUTHOM UHIYKIIUH.

Ornpenenenre HHIYKIUMU BUXPEBOTO MArHUTHOTO TOJIA.

UccnepnoBanue sBI€HUS CAaMOUHIYKIIUH.

COopka MoIeTH PNIEKTPOMArHUTHOTO TeHepaTopa.

Paznen 5. KoneGanus v BOJHBI.

Tema 1. Mexannueckue KojaeOaHusl.

Konebarenbnas cucrema. CBOOOJHBIE KOJICOAHMSI.

lapmonnueckue  konebanus.  KuHemaTmueckoe ¥ = JUHAMUYECKOE  OIMCAHUE.
DHepreTuyeckoe OMHUCcaHWe (3aKOH  COXPaHEHUS  MEXaHWYeCKOW JHeprum). BwiBOJ



JMHAMUYECKOTO ONHMCAHUS TapMOHMYECKMX KOJeOaHMi M3 HX OHEPreTHYeCKOro U
KMHEMAaTUYECKOTO OIUCAHUSI.

Ammumnryna u (aza xoneOanuii. CBs3b aMIUTUTY/IbI KOJICOAHMN MCXOJHON BEIMYUHBI C
aMIUTUTYAaMU K0JIeOaHUH €€ CKOPOCTH M YCKOPEHHUSI.

[lepuon u yactora konebanuii. Ileproa Mabix cBOOOAHBIX KOJeOaHH MaTeMaTHYECKOTO
MasTHUKa. [lepros cBOOOIHBIX KOJIEOAHUN MTPYKMHHOI'O MasiTHUKA.

[onsiTue o 3aTyxarommx Koyiebanusx. Beinyxaennsie konebanus. Pesonanc. Pesonancuas
KpuBas. BnusiHue 3aTyxaHus Ha BUJI pe€30HAHCHOW KpUBOil. ABTOKOJIE0aHUS.

Texnuueckue ycTpoWCTBa M TEXHOJIOIMUECKHE IPOLECChl: METPOHOM, Yachl, KaueilH,
MY3bIKaIbHBIE HHCTPYMEHTHI, cericMorpad.

JemoHcTpanmu.

3anuch KojaebaTenbHOro JBUKEHHUSL.

Habnronenne He3aBUCHMOCTH MepHoJia MaJIbIX KoJie0aHUi rpy3a Ha HUTH OT aMILTUTY/IbI.

HccnenoBanue 3aTyxaromux KojeOaHUH U 3aBUCUMOCTH NE€pHOJia CBOOOIHBIX KOJI€OaHUM
OT COMPOTHUBIICHUS.

UccnenoBanue koneOaHui Ipy3a Ha MAacCHBHOM MpYXHHE C LeNbio (HOpMHUPOBAHUS
Ipe/ICTaBIeHU 00 UealbHON MOJIENN PYKMHHOTO MasiTHUKA.

3aKOH COXpaHEHUsI SHEPTUH NpHU KoJIeOaHUIX Ipy3a Ha MPYyKUHE.

HccnenoBanue BEIHYKJICHHBIX KOJICOAHUH.

Ha6nronenue pezonanca.

YyeHnueckuit HIKCIEPUMEHT, J1abopaTOpHbIe PabOThI, MPAKTUKYM.

N3mepenue neproia CBOOOTHBIX KOJICOaHUH HUTSHOTO U MIPY)KUHHOTO MasiTHUKOB.

N3ydeHne 3aK0HOB JBUKEHUS TeJla B X0/1e KoJieOaHH Ha yIIpyroM MojBece.

W3ydeHnue nBUKEHHS] HUTSHOTO MasiTHUKA.

[IpeoOpa3oBanue SHEPTUH B IPYKUHHOM MASTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXalONINX KOJIeOaHUH.

HccnenoBanue BEIHYKJICHHBIX KOJICOaHUH.

Tema 2. DeKTpoMarHuTHEIE KOJIeOaHUs.

Konebatenpubiii koHTYp. CBOOOJHBIE AJIEKTPOMAarHWTHBIE KOJICOAHUS B HICATHBHOM
kojebatenbHOM KoHType. Popmyna Tomcona. CBs3b aMIUIMTYIbl 3apsdja KOHAEHCATOpa C
aMIUIUTYIOM CHJIBI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHUS SHEPTUU B HI€aTbHOM K0jIeOaTeIbHOM KOHTYDE.

3aryxaiue D3JIeKTPOMarHUTHbIE KoJieOaHus. BBIHYXJEHHbIE 3JIEKTPOMArHUTHbIE
KoJieOaHusl.

[Tepemennblii TOK. MOIIHOCTE MNEPEMEHHOIO TOKa. AMIUIMTYJIHOE€ M JEHCTBYIOIIEE
3HAYEHHUE CHJIbI TOKA M HAMpsHKEHUS MPU pa3IudHOl (opMe 3aBUCHMOCTH IEPEMEHHOTO TOKa OT
BpEMEHHU.

CuHycouanbHbIN epeMeHHbId TOK. Pe3uctop, KoHAEHCATOp M KaTyIlIKa UHIYKTUBHOCTH
B LIETIM CUHYCOMJIAIbHOTO NIEPEMEHHOTO TOKa. Pe3oHaHc TokoB. Pe3oHaHC HanpsbKeHUH.

Wneanvubiii Tpanchopmarop. [IpousBoactBo, mepenaya u moTpedlieHHUE SIEKTPUUYECKOM
SHEpPruMu.

OKOJIOTUYECKHE PUCKU TIPU IMPOU3BOJCTBE 3JIEKTpodHEpruu. KynbTypa HCnosib30BaHHs
JIEKTPOIHEPTUH B TOBCEAHEBHOMN KU3HU.

TexHudeckne yCcTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: IEKTPUYECKHM 3BOHOK,
reHEepaTop NEPEMEHHOIO TOKA, JIMHUU JIEKTpOIIepeiad.

JeMoHcTpanuu.

CB00OAHBIE IEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBUCUMOCTB YaCTOTHI CBOOOTHBIX KOJIEOaHUN OT MHIYKTUBHOCTH M EMKOCTH KOHTYpA.

OcmorpamMmbl AJIEKTPOMArHUTHBIX KOJIEOaHU.

I'eneparop He3aTyXaroMMX MEKTPOMArHUTHBIX KOJIeOaHHMH.

Monenb 31eKTpOMarHUTHOTO T€HEpaTopa.



BoIHyXIeHHbIE CHHYCOHMAIbHBIE KOJIEOaHMUS.

Pe3ucrop, karyiika HHIYKTUBHOCTU U KOHJIEHCATOP B LIETIH [IEPEMEHHOTO TOKA.

Pe3oHaHc mpu mociaen0BaTENIbHOM COEIMHEHUM PE3UCTOPA, KATYIIKM WHAYKTUBHOCTH U
KOHJIEHCATOPA.

YCTpOHCTBO M IPHUHIIUII JSHCTBHSI TpaHCHOpMATOpa.

Monenb IMHUY 3JIEKTPOIepelauH.

YyeHnueckuil IKCIEPUMEHT, J1ab0opaTOpHbIE pabOThI, IPAKTUKYM.

Nzydenne tpanchopmaropa.

HccnenoBanue nmepeMeHHOro TOKa 4epe3 IMOCIe0BATEIbHO COECIUHEHHBIE KOHAEHCATOP,
KaTYILIKY U PE3UCTOP.

Habmntoienue 31ekTpoMarHuTHOrO pe30HaHca.

WccnenoBanue paboThl HCTOUHUKOB CBETA B IIEMH [IEPEMEHHOTO TOKA.

Tema 3. MexaHnuueckue u 3JeKTPOMAarHUTHbIE BOJIHBI.

MexaHnnyeckue BOJHBI, YCIOBHUSI HX pachpocTpaHeHus. llomepeuHble M MpOOJIbHBIE
BoJHbI. Ilepuona, ckopocTh pacnpocTpaHeHUs U JUIMHA BOJHBI. CBONCTBA MEXaHWYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHue, UHTeppepeHus U audpakius.

3Byk. CkopocTh 3ByKa. I poMKkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[IIlymoBO€ 3arps3HEHUE OKPYKAIOIIEH CPEIbI.

DNEeKTPOMarHUTHBIE BOJHBI. YCIIOBUS U3IY4YEHUs 3JEKTPOMArHUTHBIX BOJIH. B3anmMHas
OpHEHTAIIMSI BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  3JIEKTPOMATrHUTHBIX ~ BOJIH: OTPaXKEHHE, MpeJOMJIEHHE, MOJIIpU3aIus,
uHTepdepeHus U udpaxus.

[Ikana »eKTpOMArHUTHBIX BOJH. IIprMeHeHue 3MeKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIMIBI pagUOCB3U U TeneBUAcHU. Pagunonokanuys.

DJIEKTPOMArHuTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEJIbI.

TexHuyeckne yCTpONCTBA M IIPAKTUYECKOE IPUMEHEHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
pamap, paguonpHEMHHUK, TeNeBH30p, aHTeHHa, TenedoH, CBY-meup, ymbpTpa3BykoBas
JMAarHOCTHKA B TEXHUKE U MEIULIMHE.

JeMoHCTparmu.

OO0pa3oBaHue U paclpoOCTPaHEHHUE TIONIEPEYHBIX U ITPOJOIbHBIX BOJIH.

Konebutomieecs Ten0 Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JUIMHBI BOJIHBI OT YaCTOThI KOJIeOaHUI.

HaGnronenue otpaxkeHus U NPeOMICHUS MEXaHUUECKUX BOJIH.

HaGnronenue unrepdepeHnn 1 qudpakiuy MEXaHHYECKUX BOJIH.

AXyCTHYECKHI PE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro NIPUMEHEHHUE.

HaGnroneHue cBA3M TPOMKOCTH 3BYKAa M BBICOTBI TOHA C aMIUIMTYJOW M YacTOTOH
KoJieOaHuH.

HccnenoBanue  CBOMCTB  JJIEKTPOMAarHUTHBIX — BOJIH:  OTPaKCHHE, IPEIIOMIICHHE,
noJisipusanus, 1udpakuus, MHTeppepeHLus.

OOHapyxeHne HH(PAKPACHOTO U YIbTPaduOJIETOBOTO U3ITydeHUH .

YdeHnueckuit 3KCIepuMeHT, 1ab0paTOpHbIE pabOThI, MPAKTUKYM.

N3ydeHne napamMeTpoB 3BYKOBOU BOJIHBI.

N3ydeHne pacnipocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tewma 4. Onrtuka.

[IpssMonMHENHOE PAcCIPOCTPAHEHUE CBETAa B OJHOPOIHOMN cpene. Jlyd cBera. Toueunslii
HCTOYHUK CBETA.

Otpaxxenue cBeTa. 3akOHBI OTpakeHus: cBeTa. IlocTpoeHune HM300pakeHUH B IUIOCKOM
3epkasie. Cepuueckue 3epkaia.



[Ipenomnenne cBera. 3akoHBl MPEJIOMIICHUS cBeTa. AOCOJIOTHBIA  TOKa3aTelb
npenomwiieHuss. OTHOCUTENbHBIN MOKa3aTenab mpenomieHus. [loCTOSHCTBO 4YacTOThl CBeTa U
COOTHOILIEHHUE JUIMH BOJH IIPU NEPEX0JI€ MOHOXPOMATHYECKOIO CBETA 4Yepe3 IpaHUlly pasfelia
JBYX ONITUYECKUX CPEN.

Xon myueit B mpusme. ucnepeust ceera. CiioxHblil cocTaB Oenoro cBera. L[Ber.

[Tonnoe BHyTpeHHEE OoTpakeHue. [IpenenbHbIi yroil OJIHOIO BHYTPEHHETO OTPAKEHUSL.

CoOuparomue W pacceuBaromue JUH3BL. ToHKas nwmH3a. DOKYCHOE pacCTOSIHUE W
ONTUYECKasi CHUJIa TOHKOHM JHMH3bI. 3aBUCUMOCTH (DOKYCHOTO PACCTOSHHS TOHKOH cleprudeckoit
JIMH3bI OT €€ F€OMETPUH U OTHOCUTEJILHOTO MOKa3aTessl IPeIoMIICHUSI.

@opMyIia TOHKOU JIMH3BL. Y BEIUYECHHE, 1aBAEMOE JIMH30M.

Xona nyya, IpOUIEALIEro JIUH3Y 0] IPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOM ONTHYECKON OCH.
[TocTpoenne n3o0pakeHUI TOYKMA U OTPE3Ka MPSIMON B COOMPAIOIINX U PACCEUBAIONIUX JIMH3AaX
U UX CUCTEMaX.

OnTrueckue npubdopsl. Pazpemaromias cnocoOHoCTh. 123 Kak onTuyeckasi cucTema.

[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBas omntuka. Wutepdepenumsi cBera. KorepeHTHbIE HWCTOYHHUKH. Y CIOBUSA
HaOMIOJIEHUS MAaKCUMYMOB M MUHUMYMOB B HUHTEP(EPEHIIMOHHON KapTUHE OT JABYX
KOT€PEeHTHBIX HCTOYHUKOB. [IprMeps! ki1accuyecknx HHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakuust cera. JluppakunoHHas pemérka. YcCilIoBUE HAOMIOAEHHS TJIaBHBIX
MaKCHMYMOB IIpH MaIeHUU MOHOXPOMAaTHUYECKOTO CBETa Ha AU(PPAKIUOHHYIO PEIIETKY.

[Tonspuzanusa ceera.

Texnuyeckne yCTpOHCTBa U TEXHOJIOTUYECKHE TPOIECCH: OYKM, Jyla, I[EepPUCKOII,
¢doToamnmapar, MHKPOCKON, HPOEKIHMOHHBIN ammapar, MNpOCBETIIEHHE ONTHKH, BOJOKOHHAas
ONTHKA, TU(GPAKIIMOHHAS PELIETKA.

JleMoHCTparmu.

3aKOHBI OTPAKEHUSI CBETA.

HccnenoBanue npesoMieHus CBETa.

Ha6nrogenue momHOro BHYTPEHHETO OTpakeHus. MoJIellb CBETOBO/1A.

HccnenoBanue xo1a CBETOBBIX ITYYKOB Y€PE3 TUIOCKONAPAUIEIbHYIO IUIACTUHY U IIPU3MY.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Mopenu MUKpOCKOMa, TEIECKOIIa.

Ha6mronenue nnrepdepeHIuy crera.

Habmonenue 11BeTOB TOHKUX MIIEHOK.

Hab6mronenue qudpaknum cBera.

N3yuenne nudpakiinOHHON PEIIETKH.

Habmonenue nudpakiinoHHOTO CrieKTpa.

Habmronenue nucnepcun cBera.

Habmronenue nonspusanuu cBera.

[IpuMeHeHne noassporuI0B i U3yUEHUSI MEXaHUUECKUX HAPSHKEHU.

Y4eHnuecKuil IKCIIEPUMEHT, J1a0opaTOpHbIe PabOTHI, MPAKTUKYM.

N3mepenune nokasaresns NpesoMIIeHUs CTEKIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PacCTOSIHMS OT BeLeCTBa (Ha MpUMepe >KUIKUX
JUH3).

N3mepeHne poKyCHOTO pacCTOSTHUS pacCeUBAIOIINX JIMH3.

ITomy4yeHne n300pa>keHus B CUCTEME U3 INIOCKOTO 3epKaa U JINH3BI.

[Tomydenne n300pakeHust B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIECKONNYECKUX CUCTEM.

Habnronenue nudpakunu, HHTEpPEpeHIINH U MOJSPU3aLUU CBETA.

W3ydeHue nossipusanuu cBeTa, OTPaXXEHHOTO OT MOBEPXHOCTH JUAJIEKTPHKA.

N3yuenue nuTephepeHIny Ja3epHOro U3IYYeHUs Ha IBYX LIEIIsX.

Habmonenue nucnepcuu.



Habmonenue u iccnenoBanue AuQpakiinOHHOTO CIIEKTpA.

H3mepenue 1iHbI CBETOBOW BOJIHBI.

[Tomy4yeHnue criekTpa U3y4eHHs CBETOIMO/a IPH OMOIIHU AU(PAKIMOHHOHN PEIIETKY.

Pa3nen 6. OcHOBBI criennaabHOW TEOPUU OTHOCUTEIBHOCTH.

I'panuupl IPUMEHMMOCTH KJIACCUYECKOM MeXaHUKH. [locTymaTel cnienuanbHOM TEOpHUH
OTHOCUTEJILHOCTH.

[IpoctpancTBeHHO-BpeMeHHON  uHTepBai. IIpeoOpasoBanust  Jlopenma.  YcinoBue
MPUYUHHOCTH. OTHOCHUTEIBHOCTh OJIHOBPEMEHHOCTH. 3aMeJIEHUE BPEMEHM U COKpallleHHE
JUIVHBI.

DHeprus U UMIYNbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl € SJHEPTUEN U UMITYJIbCOM PENSATUBUCTCKON YacTUIbl. DHEPIUs MOKOSI.

Texnuueckne ycTpoWCTBa M TEXHOJOTMUECKHE MPOLECCHl: CIIyTHUKOBBIE MPUEMHUKH,
YCKOPUTENH 3aps>KEHHBIX YaCTHII.

Y4eHnuecKkui IKCIIEPUMEHT, J1abopaTOpHbIE PabOThI, MPAKTUKYM.

Omnpenenenre UMIyJIbCa M SHEPTUU PENATUBUCTCKUX yacTHll (1o ¢ororpadusiM TPEKOB
3apsSKEHHBIX YACTHUI] B MATHUTHOM II0JIE).

Paznen 7. KBantoBast ¢usuka.

Tewma 1. KopryckyssipHO-BOJTHOBOM TyaJIn3M.

PaBHOBecHOE TemIoBOe wu3MydeHHE (M3TydeHHWE aOCOJIFOTHO YEpPHOro Tena). 3aKoH
cmemenus: Buna. ['unoresa I[1nanka o kBaHTax.

®DOoTOHBI. DHEPTHS U UMITYIIHC (OTOHA.

®ororddext. Onbitel A. I'. CtoneroBa. 3akoHbl poTodrdpdexTa. YpaBHeHue DiHIITEHHA
st potorddexra. «KpacHas rpanuiay dhotodrddexra.

JlaBnenue cBera (B YacTHOCTH, JaBJiEHHE CBeTa Ha aOCOJIOTHO TMOIJIOMIAIOIIYIO U
a0COJIIOTHO OoTpakarolyto moBepxHocTh). OnbiTel [1. H. JIeOenena.

BonnoBsie cBoiictBa yactul. Bonnbl ne bpoitns. Jlnuaa BosnHbl ne bpoitns u pazmepsl
00JlacTH  JIOKaJW3alMKM  JBWKYIIEHCs  4acTuilbl.  KopmycKynasipHO-BOJTHOBOW  JTyaJIU3M.
Judpakuus 3JeKTPOHOB Ha KpUCTaJIax.

Crnennduka usmepenuii B Mukpomupe. CooTHoIeHUs HeonpenenéHHocrei [ eiizenbepra.

Texuuueckue ycTpoilcTBa M TEXHOJOTHYECKHE MPOLIECCHI: CHEKTPOMETP, (POTOIIEMEHT,
(boTOIaTUUK, TYHHEIBHBIA MUKPOCKOII, COJTHEUHAs OaTtapesi, CBETOIUO/I.

JeMoHCTparmu.

®doTo3(PeKT Ha yCTaHOBKE C IIMHKOBOU TJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETo GoTodddexTa.

HccnenoBanue 3aBUCUMOCTH CONIPOTUBIIEHUS TOJYIIPOBOJHUKOB OT OCBEIIEHHOCTH.

CBeTOINOI.

Conneunas 6arapes.

Y4eHnuecKuil IKCIIEPUMEHT, J1a0opaTOpHbIe PabOTHI, MPAKTUKYM.

Uccnenosanue doropesucropa.

N3mepenue nocrosHuo# [Tnanka Ha ocHoBe uccienoBanus hotospdekra.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Y€pe3 CBETOIMO OT HAIPSHKEHMUS.

Tewma 2. ®usuka atoma.

OmnbITHI IO MCCIEI0OBaHUIO CTpoeHUs aToma. [InanerapHast mosens atoma Pesepdopaa.

IToctynatel bopa. M3nyyenune u mornoieHre (GpOTOHOB MpH MEpexojie aroMa C OJHOTO
YPOBHS DHEPTMH Ha APYroil.

Bunel ciektpoB. CeKTp ypOBHEHN 3HEPTUH aTOMa BOAOPOJA.

CrioHTaHHOE M BBIHYXKICHHOE U3ITydeHHe cBeTa. Jlasep.

TexHudeckne ycTpoWcTBa M TEXHOJOTMYECKHE TPOLECCHI: CIEKTPAJIbHBIN aHaJIN3
(criekTpocKo1), J1azep, KBAHTOBBIM KOMIIBIOTED.

JleMoHCTpamu.

Monens onbita Pesepdopra.



Habnronenue nuHeHyaThIX CIIEKTPOB.

YCTpOUCTBO U IEHCTBUE CUETYMKA HOHUZUPYIOIINX YACTHULL.

Onpenenenre JJIMHBI BOJHBI JIA3€PHOTO U3IY4YEHUS.

YdeHn4ecKuit SKCIIepUMEHT, 1Tab0paTOpHbBIE pabOThI, MPAKTUKYM.

Habmroienue TMHEWHYaToro CreKTpa.

HccenenoBanue criekTpa paspeskeHHOrO0 aTOMAapHOI0 BOAOPOJA M U3MEpPEHHE MOCTOSHHOMN
Punbepra.

Tema 3. dusuka aTOMHOTO siipa U 3J1€MEHTAPHBIX YaCTHII.

Hyxnonnas monens siapa ['eitzenOepra—MBanenko. 3apsan siapa. MaccoBoe yucio sjipa.
N3otomsl.

PagnoaxktuBHOCTE. Anb(a-pacniag. DIeKTpOHHBIM U MO3UTPOHHBIA Oera-pacman. ['amma-
H3JIy4CHHE.

3aKkoH paJMOaKTUBHOIO pacnajaa. PaanoakTuBHble wH30TOmbl B mpupojae. CBoiicTBa
MOHU3HUPYIOLIETO U3JIydeHMs. BausHue palMOaKTUBHOCTH HA JKUBBIE OPraHu3Mbl. ECTECTBEHHBIN
¢don uznmyuenus. [Jozumerpus.

DOHeprus cBA3U HYKJIOHOB B sifipe. SnepHble cuibl. Jledexkt Macchl sapa.

SAnepusle peakuuu. Jlenenue u cuHTe3 Anep. SaepHele peakTtopsl. [IpoOrembl
YOPABISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OKOJOTMYECKHE aCIEKThl PAa3BUTHS  SAEPHOU
SHEPIeTHKHU.

MeToas! perucTpalvy U UCCIEA0BAHUS JIIEMEHTAPHBIX YaCTHLI.

OyHIaMEHTAIbHBIE B3aUMOJICUCTBUS. bapuoHbI, M€30HBI U JienToHbL. [IpencraBienue o
CrangaptHoit Moaenu. KBapk-riIt0oHHas MOJENb aIpOHOB.

®wusuka 3a npenenaMmu CtanaapTHOW Moienu. TEéMHas MaTtepusi U1 TEMHAsI SHEPTHSL.

EnuncTBO (hr3mveckoit kKapTHHBI MHUpA.

TexHuyeckre ycTpoMCTBa M TEXHOJIOTMYECKHE MPOIIECCHI: TO3UMETP, Kamepa BuibcoHa,
SJIEPHBIA  peakTop, TEPMOSIEPHBIN peakTop, aToMmMHass OoM0a, MarHUTHO-PE30HAHCHAs
ToMoTrpadus.

Y4eHnuecKuil IKCIIEPUMEHT, J1abopaTOpHbIe pabOThI, MPAKTUKYM.

HccnenoBanue TpekoB YacTuil (10 TOTOBBIM (GoTorpadusim).

HccnenoBanue paguoakTUBHOTO (hoHA C MCIOJIB30BAHUEM JJO3UMETPA.

N3ydenue nornomieHus: 6eTa-4acTull aTFOMUHUEM.

Pazgen 8. DneMeHThI aCTPOHOMHH B aCTPO(QUHKH.

Otanbl  pa3BuTUs  acTpoHoMuM. llpuknanHoe W MHPOBO33PEHUECKOE  3HAYCHUE
acTpoHOMUHU. [IpUMEHUMOCTh 3aKOHOB (U3UKU Ui OOBSICHEHHS] MIPUPOIBI KOCMHYECKUX
00BEKTOB.

Meroasl acTpoHOMUYECKUX uccienoBaHuil. COBpPEMEHHBIE OINTHUYECKHE TEJIECKOIIbI,
PaZMOTENECKOIIbl, BHEATMOC(EpHAs: aCTPOHOMHUSL.

Bun 3Bé3anoro He6a. Co3pe3ausi, spKue 3BE3/1bI, IIAHETHI, X BUANMOE JABHKEHUE.

Conneynas cuctema.

Connue. Conneunas akTuBHOCTh. McTtounuk sHeprun ConHua u 3BE371.

3BE3/1bI, HMX OCHOBHBIE XapaKTepUCTUKHU. Jluarpamma «CHEKTpajbHBIM Kilacc —
CBETUMOCTBY. 3BE3/IbI IVIABHOM NOCJIEOBATEIBLHOCTU. 3aBUCHUMOCTh «MAacCa — CBETUMOCTBY IS
3BE3] TIVIABHOM  IIOCJIENOBATEIBHOCTH. BHyTpeHHee cTpoeHue 3BE3n. CoBpeMEHHbBIE
MIPEICTABICHMS O IPOUCXOXKAEHUH U 3BorouK CoJHIA U 3BE3]. OTaIllbl )KU3HU 3BE3].

Mneunsiii [IyTs — Hama [ManakTuka. [lonoxenue u neuwxenne Connua B ['anaktuke. Tunst
rajlakTuk. PaguoranakTuky u kBa3apsl. YEpHbIE ABIPHI B siipax TajlakTHK.

Bcenennas. Pacmmpenune Bceenennoit. 3akon Xa00ma. Pazberanue ramaktuk. Teopus
Bbousbmioro B3peiBa. PennkroBoe usinydyeHue.

MacmtabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepemménnsie mpo6aemMbl aCTpOHOMUH.

YdyeHnuueckue HaOJII0ICHHS.



HabOmomenust  3BE3gHOrO  Heba  HEBOOPYKEHHBIM — TJIa30M € HCHOJIB30BAHUEM
KOMIBIOTEPHBIX MPUJIOKEHUH JUIS  OIpENeNIeHUs] TMOJIOKEHUS HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE co3Be3/usi CeBEpHOro NoJymapus U spKue 3BE3/bl.

Habnronenus B Teneckon JIyHbI, MIaHET, TYMAHHOCTEH U 3BE3IHBIX CKOTUICHUI.

DuU3NYECKUN IIPAKTUKYM.

Crnioco0bI n3MepeHus: PU3MUECKIX BEITMYHH C UCTIOJIB30BaHUEM aHAJIOTOBBIX U IH(POBHIX
U3MEpPUTENbHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUYMKOBBIX CHCTEM. AOCOJIIOTHBIE U
OTHOCHTEIIbHBIE  TIOTPEIIHOCTH  W3MepeHud  (u3mueckux BenuyuH. OIleHKa  TpaHuMIl
IIOIPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX U3MEPECHHUIA, UCCIICIOBAaHUIA 3aBUCUMOCTEH (PU3UIECKIX BEITHMYMH,
IIPOBEpPKa MPEIJIOKEHHBIX TUIOTe3 (BBIOOpP M3 paboT, ONMMCAHHBIX B TEMATUYECKUX pa3lenax
«YYeHHUeCKUi FIKCIIEPUMEHT, J1a00paTopHble pabOThI, MPAKTUKYM).

O6o061maroniee TOBTOPEHHUE.

O6oOmenne ¥ cUCTeMaTU3alusl COJEpKaHHWs — paslieloB  Kypca «MexaHukay,
«MonexkymsipHas pu3uka U TepMOIUHAMUKAY, «DIEKTpoauHaMuKay, «KomebaHus u BOIHBIY,
«OCHOBBI CIIENIMAIIBHOW TEOPUU OTHOCHUTEIBbHOCTHY», «KBaHTOBas ¢u3uka», «DIEMEHTHI
ACTPOHOMHUH U aCTPOPHUIUKI.

Ponp ¢u3mku M acTpoHOMHH B JKOHOMHYECKOW, TEXHOJIOTMUECKOW, COIMATBHOU W
THUYECKON cdepax [esATeJbHOCTH YeloBeKa, pojb W MeCTo (U3UKM U acTpOHOMHUHU B
COBPEMEHHOM HAay4HOM KapTMHE MMHpaA, 3HAYEHUE ONMCATEIBHOW, CHCTEMAaTHU3UPYIOLIEH,
00BSACHUTENBHON U IPOrHOCTHYECKON (PyHKIUIM (pu3nUeckoi Teopuu, poib HU3NUECKON TEOpUHr
B (OpPMHUPOBAHUHU TNpEACTaBIECHUN 0 (U3NUECKON KapTHHE MUpPA, MECTO (PU3HUECKON KapTUHBI
MHpa B 00ILIEM PsIIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEJICTABICHUN O PUPOJIE.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (um¢poBbIe)
Konrpoabubie | IlpakTHyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsl
Paznea 1. HAYYHBIV METO/ ITIO3HAHUS ITIPUPOIbI
11 HayuHnslil MeTO1 MO3HAHUS TPUPO B 6
Hroro mo pazueny 6
Pazgen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpAOTO TENa 5 1
2.4 3aKOHBI COXPAHECHHS B MEXaHHUKE 10 1
Hroro mo pazgeny 35
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOAUNHAMMUKA
3.1 OCHOBBI MOJICKYJISIPHOKHHETUYECKON TEOPUH 15
3.2 Tepmoaunamuka. TennoBble MalTuHbBI 20
33 ArperaTthble cocTosiHUS BelecTBa. da3oBble 14 1
nepexoabl
Utoro mno pazneny 49
Pazgen 4. DJIEKTPOANHAMMUKA
4.1 DNEKTpUUECKOE TI0JIE 24
4.2 I1oCTOSHHBIN 2NEKTPUYECKUI TOK 24




4.3 Toku B pa3nuyHBIX cpenax 6

Hroro no pazgeny 54
Pa3znen 5. PUSNYECKUM MIPAKTUKYM
5.1 OuznyecKkuil NpakTUKyM 16 16
Wroro mo pazueny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16
11 KJIACC
KonuvecTBo yacos JJIEKTPOHHbIE
HaumeHnoBaHue pa3iesioB 1 TeM uu@poBbIe
Ne n/m P Konrtpoabusie | Ilpakruueckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTejbHbIe
padoThbI padoThI
pecypchl
Pazgen 1. JIEKTPOJANHAMUKA
1.1 MaruutHoe nojue 14
12 DNeKTpOMarHuTHas WHITYKITUS 13 1
Hroro mo pazgeny 27
Paznen 2. KOJIEBAHUS U BOJIHBI
2.1 MexaHnnyeckue KoJieOaHus 10
2.2 DNeKTpOMAarHUTHbIE KOJIeOaHus 15
93 MexaHHUECKUE U AIICKTPOMArHUTHBIC 10 1
BOJIHBI
24 OnTuka 25 1
Hroro no paszneny 60




Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJIBbHOCTH

3.1 Ocnosel CTO ) 1
Hroro no pazgeny 5)
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHO-BOJHOBOM Jyanu3m 15
4.2 ®dusnka aToma 5)
43 ®dwu3mMKa aTOMHOTO Spa ¥ 3JIEMEHTapHBIX 5
' YaCTHIL
Hroro mo pazueny 25
Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKHU
5.1 DneMEeHTHl aCTPOHOMHUU U aCTPOPU3UKU 12
Hroro mo pazgeny 12
Paznen 6. PU3HUYECKHWIN MPAKTUKYM
6.1 Du3NIeCKUil MPaKTUKYM 16 16
Hroro mo pazaeny 16
Pazgen 7. OBOBIIAIOHIEE TIOBTOPEHHUE
Cucremaruzanus 1 00o01eHne
71 MIPEIMETHOTO COJEPKAHUS U OIbITA 15
' NEeSITeNIbHOCTH, IPHOOPETEHHOTO MPU
n3yueHuu kypca ¢pusuku 10 — 11 knaccos
Hroro no paszneny 15
PesepBHOe Bpems 10
OBUIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 4 16




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpakririeckite H3y4eHHUsi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
1 ®usznka — pyHIaMeHTaJIbHas HayKa O 1
IpUpoJie
9 Hayunb1ii MeTO1 MO3HAHUS U METObI 1
uccienoBaHusl GU3NYECKUX SIBJICHUN
DKCIIEpUMEHT U T€OpHs B IPOLIECCE MO3HAHUS
3 npupoiel. Habmoienne u SKCIiepuMeHT B 1
¢busuke
4 Crioco6n1 m3mMepeHus: GU3NIEeCKUX BETUUNH 1
5 AOCOIOTHAS M OTHOCUTEJIbHAS MOTPEIIHOCTH 1
M3MepeHul PU3NYeCKNX BETUUNH
MopenupoBanue B ¢pusuke. Posb u mecto
5 ¢bu3ukH B GOpMUPOBAHUN COBPEMEHHOM 1
Hay4YHOU KapTUHBI MUPA, B IPAKTHYECKON
JeSITeNbHOCTH JIIOeH
Mexanuyeckoe nBuxkenue. Cucrema oTcuera.
7 OTHOCHUTENBHOCTh MEXaHUYECKOTO JIBUKCHHUSI. 1
[Ipsimas 1 oOpaTHas 3a7ja41 MEXaHUKH
Pannyc-BexkTop MaTepuanbHON TOUKH, €T0
3 MPOEKLIUU Ha OCH KoopauHaT. TpaekTopus. 1

[Tepememenue. Cxopocts. X npoekuuu Ha
OCH KOOpJMHAT




PaBHOMEpPHOE IPAMOJIMHEWHOE IBUKEHUE.
I'paduueckoe onucanue paBHOMEPHOTO
MIPSIMOJIMHENHOTO JBUKEHUS

10

CrnosxeHue nepeMeleHnid U CKOPOCTEH.
Pewrenne 3anau

11

HepaBHoMepHoe nBmxeHne. MroHoBeHHast
CKOpoCTh. Yckopenue. [IpamoimHaeitnoe
ABUXKCHUC C TOCTOSAHHBIM YCKOPCHUEM

12

I'padmueckoe onucanue NpsAMOIUHEHHOTO
JIBUKEHUSI C TOCTOSIHHBIM YCKOPEHUEM

13

CBoboaHoOe masieHne. Y CKopeHue CBOOOTHOTO
IIaICHU . 3aBI/ICI/IMOCTB KOOp}II/IHaT, CKOpOCTI/I,
YCKOPEHUS OT BPEMEHU U UX rpaduKku

14

JIBuKeHue Tena, OpoIeHHOTO MO YTIOM K
TOPU30HTY

15

KpuBonuneiitHoe npmxeHue. [[Brxenue mo
OKPY)KHOCTH. YTJIOBasi U TMHEWHAs! CKOPOCTb.
[Tepuon u wactora. LleHTpOoCcTpeMHUTEIBHOE U
MOJTHOE YCKOPEHHE

16

KonTpoabHasi padora mo reme
"Kunemaruka"

17

[Tepsriif 3akon HetoTona. UHepumanbHbIe
cucteMsl otcuéra. [IpuHnmn
OTHOCHUTENBLHOCTH ["anmuies.
Heunepuuansusie cucteMbl OTCUETa

18

Cuna. PaBHozelicTByromas cuia. Bropoit
3akoH Herotona. Macca

19

Bzaumopenicteue ten. Tpernii 3akoH




Hrrotona

[IpuHnun cynepno3unuu cwi. Pemenune 3anaqy

20 Ha [IpUMEHEHNe 3aKk0HOB HproTOHa
3aKOH BCEMHPHOTO TATOTEHUS.

21 DKBUBAJICHTHOCTh I'PABUTAIMOHHON U
MHEPTHOM Macchl

29 Cuna TsSKeCTH U yCKOpEeHHUe CBOOOHOTO
TaJIeHUs
JIB>xeHre HeOECHBIX Te U UX

23 HCKYCCTBEHHBIX CITYTHHKOB. [lepBas
KOCMHYECKasi CKOpOCTh. 3akoHbI Kernepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupoaa v BUIIbI CUIT TPEHUSL.

25 JIBI>KEeHHE B )KUJIKOCTH U Ta3e C yYETOM CHITBI
CONIPOTHUBIICHHUS CPEBI

26 Hasnenue. ['mapocrarnyeckoe qaBiICHUE.
Cuna Apxumena

97 AoGcomroTHO TBepaoe Teno. [loctynarenbHoe
Y BpallaTeabHOE IBUKEHHUE TBEPJOrO Tesa

28 MOMEHT CUJIbl OTHOCUTENIBHO OCH BPALLICHUS.
IInevo cubr
CrnoxeHue cuil, MPUIOKEHHBIX K TBEPIOMY

29 teny. LleHTp TsxecTu Tena. YcinoBus
paBHOBECHS TBEPAOTO Tena. Busl
paBHOBECHS

30 Pemenue 3amau

31 KonTpouabHnas pabora no teme

"Innamuka. CtaTuka TBepaoro rejaa'




32

NMnynbsc MaTepUaIbHONM TOYKH, CUCTEMBI
MarepuaibHbIX TOYeK. LleHTp Macc cucremsl
MaTepuaibHbIX TOUEK. Teopema 0 IBHKEHUH
LIEHTPa Macc

33

NMnynbe cuiibl M1 M3MEHEHUE UMITYJIbCa TENA.
3aKOH COXpaHEHMs UMITyJIbca. PeakTuBHOE
JBUKECHHE

34

MoOMEHT uMITyJIbca MaTEpPUAILHON TOYKH.
[IpencraBnenue 0 COXpaHEHUH MOMEHTA
HMITYJIbCa B EHTPAIbHBIX MOJISIX

35

Pemenue 3agau

36

PaboTa cuibl Ha MajOM U Ha KOHEYHOM
nepemenieHuu. ['paduueckoe mpeacTaBieHe
paboThl cuiibl. MOITHOCTD CHITBI

37

Kunernueckas sneprus. Teopema 00
W3MEHEHUH KUHETUYECKOW SHEPTUU
MaTepuaabHON TOUKHU

38

[ToTeHnManpHble U HEMOTEHIIUAIBHBIE CHIIBI.
[TorenumansHas 3Heprus. Bropas
KOCMHUYECKasi CKOPOCTb

39

TpeTLfI KOCMHUYCCKaAsA CKOPOCTh. CBs3b
pa6OTI>I HCIIOTCHIHUAJIBHBIX CHII C
H3MEHEHHEM MEXaHHUYSCKOM OHCPIUH
CHCTEeMBI TeJI. 3aKOH COXpPaHCHUA
MEXaHHUYECKOU SHEpPTrun

40

Yrpyrue u Heylpyrue CTOJIKHOBEHHUS.
YpasHeHue bepHyiu i uneansHon
KUJIKOCTU




KonTposabHnas padora no teme ''3akoHbI

4 COXpaHeHHs B MexaHuke'
Pa3BuTure npeacraBieHuii 0 npupoie

42 teroTel. OcHoBHBIE NoJokeHust MKT.
Huddysus. bBpoyHoBckoe aBHKEHHE
CrpoeHne ra3000pa3HbIX, KUIKHX U TBEPIBIX

43 Ten. XapakTep JBUKEHHS M B3aMOICHCTBUS
YACTHII BEIIECTBA
Macca u pazMepsl MOJIEKYIT (AaTOMOB).

44 KonnuecTtBo BemecTBa. [locrosnnas
ABoraapo

45 Temnepatypa. TeroBoe paBHoBecue. [llkana
Henscus

46 Pemtenue 3amay

47 Wneanpuslii ras. ['a3oBble 3aKOHBI

48 VYpaBuenue MenpaeneeBa-Knanelipona.
Pemrenue 3agau

49 AOcouroTHas TemriepaTtypa. 3akoH JlaapToHa

50 N3omporueccsl B uaearbHOM rase ¢
MOCTOSIHHBIM KOJIMYE€CTBOM BEILIECTBA

51 I'padmyeckoe npeacraBiaeHe U30MPOLIECCOB:
M30TEpMa, U30X0pa, n306apa

52 Ocnosnoe ypaBHenue MKT

53 Pemtenue 3amay
CBs3b a0COJIOTHOM TeMmepaTypsl

54 TEPMOTUHAMHYECKON CHCTEMBI CO CpeHEeH

KUHETHYECKOM 3HepFI/IeI\/'I MOCTYIATCIIbHOTO
TEIUIOBOI'O JBMIKEHHUS €€ YacTHI]




55

O0001IeHME U CUCTEMATU3ALMS 3HAHUM IO
teme "OcuoBst MKT"

56

KoutpoJabsHas pa6ora no teme "OCHOBBI
MKT"

57

TepmoauHaMuyeckas cucreMa. 3alaHue
BHEIIHMUX ycnoBui i T/l cucreMsl.
Bremnue 1 BHyTpeHHUE ITapaMeTpBl.
[Tapamerps! T/] cuctemsl kak cpeHue
3HA4YEHMS BEJIMYHH, ONIMCBHIBAIOIINX €€ HA
MHKPOCKOITMYECKOM YPOBHE

58

HyneBoe Hauano TepMoIuHaMUKH.
CamornpousBoJibHas penakcarus T/l cuctembl
K TEILUIOBOMY PaBHOBECHIO

59

Mogenb ueaabHOTO Ta3a B TEPMOIMHAMHUKE.
YcnoBust IPUMEHUMOCTH 3TON MOJEITH

60

VYpaBuenue MenpaeneeBa-Knanelipona u
BBIpa)KEHUE /17151 BHYTPEHHEN SHEPTUuu

61

Bripaskenue st BHyTpeHHEH SHEpruu
OJIHOATOMHOTO MJICAJIbHOT'O Ta3a.
KBazucratuueckue u HeCTaTUYECKUE
MIPOLIECCHI

62

DnemMeHTapHas paboTa B TEPMOJHMHAMHUKE.
Brrauciienue paboThl o rpaduky mnpoiecca
Ha pV-auarpamme

63

Tennonepenaya kak cnocod U3MEHEHUs
BHyTpeHHel sHeprun TJl cucremsl 6e3
COBepILIEeHUS pabOThHI

64

KOHBGKHI/IH, TCIUIONMPOBOJHOCTD, U3JIYYCHHUC




KomnuectBo TeruioTel. TemmoéMKOCTh Tea.
VY nenbHas U MOJISIpHAs TEIIIOEMKOCTH

65 BEIECTBA. Y IeNIbHAS TEIUIOTA CTOPAHUS
TOILIMBA

66 Pacuér konmudecTBa TEIUIOTHI TIPH
TerIonepeaue

67 [Tonsarue 06 annabaTHOM Tiporiecce. [1epBrrii
3aKOH TE€PMOJMTHAMHIKHU
KonmnuecTBo TemnoTsl u paboTa Kak Mepbl

68 W3MeHeHMs BHyTpeHHel sneprun T /1
CHUCTEMBI
Bropoii 3ak0H TepMOAMHAMUKH TSI

69 PaBHOBECHBIX U HEPABHOBECHBIX MTPOLIECCOB.
Heo6patumocTh MpUpOIHBIX MPOIIECCOB

70 [Tpunnume! aecTBus TerioBbix MamuH. KITJT

71 MakcumanbHoe 3aaderue KIT/I. [Tuxn Kapuo

72 Pemtenue 3amay
DKOJIOTHYECKHE aCIEKTHI UCIIOJIb30BaHU

73 TEIUIOBBIX ABUTrareieil. TemioBoe
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl

74 Pemtenue 3amay

75 O0o001Ienre U cucTeMaTH3aIis 3HAHUH 110
teme "Tepmoaunamuka. TernaoBbie MalIMHb"

76 KonTpoabHasi padora mo reme
"Tepmoannamuka. TensioBble MAaIIMHBI"
[TapooOpazoBaHue 1 KOHIEHCAITHSI.

7 Hcnapenue u kurenue. Y ienbHast TEIIOTa

napooOpa3oBaHUs




HaCBIH_[eHHBIe 1 HCHACBIIIICHHBIC I1aphbI.
KadecTBeHHas 3aBUCUMOCTD INIOTHOCTH U
AaBJICHUA HACBIIICHHOTO Iapa OT

78 TEMIIepaTyphl, UX HE3aBUCUMOCTh OT 00bEMa
HACBIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIEPATYPhI KATICHUS OT JaBJICHUS B
KUIKOCTH

79 Bnaxxnocts Bozyxa. AGCoIIOTHAS U
OTHOCHUTEIIbHAS BIAXKHOCTh

80 Pemrenne 3amau
TBépnoe teno. Kpucramnmueckue u

81 amopdHbIe Tena. AHU30TPOIHS CBOMCTB
KpPUCTAJIJIOB

82 [InaBnenue n kpucrammsanus. Y qenbHas
TeruioTa miasieHus. Cyonumanus
Hedbopmaruu TBEpAOTO Tena. PacTshkenue u

83 cxatue. Casur. Moayns FOnra. Ilpenen
ynpyrux aehopmanui
TermoBoe pacumpeHue KUIKOCTEN 1

84 TBEPABIX TEJI. AHTAPMOHHU3M TEIIOBBIX
KoJieOaHUi YacTHUIl BEIlecTBa

85 [IpeoOpaszoBanue sHepruu B HazoBbIX
nepexoiax

86 YpaBHEeHHE TEIJIOBOTO OanaHca

87 Pemenue 3amau
[ToBepxHocTHOE HaTspKeHue. KanuspHeie

88 sBiieHuA. JlaBlieHue Mo/ HICKPUBIICHHOM

TTOBCPXHOCTBIO JKUAKOCTH. <DopMyna Jlannaca




89

O06o001IeHre U cucTeMaTu3aus 3HaHU] 110
Teme "ArperaTHble COCTOSIHUS BEILIECTBA.
®da30BbI€ NEepexobl"

90

KonTposabHnas pabora no teme
""ArperaTHble COCTOSIHMS BelllecTBAa.
®da3oBble nepexoab"

91

DneKTpu3aIys Tel U e€ pOsBICHUS.
Dnektpuyeckuii 3apsia. [[Ba Buma
AMEKTPUICCKUX 3apsoB. [IpoBOTHUKH,
JMDJICKTPUKH U TIOJTYIIPOBOIHHKH

92

DIIeMEHTapHBIN SJIEKTPUYECKAN 3apsia. 3aKOH
COXPAHEHHUS MIEKTPUYECKOTO 3apsAaa

93

B3anmonerictre 3apsiioB. ToueuHsle
3apsabl. 3akoH Kymnona

94

Pemenue 3agau

95

DnekTpuyeckoe noJie. Ero aeiicteue Ha
ANEKTPUIECCKUE 3aPSI/IbI

96

Hanpsk€HHOCTB 3JIEKTPUUECKOTO HOJIS.
[TpoOubIii 3aps. JInHUM HANPSDKEHHOCTH
aneKkTpudeckoro nosis. OqHOpoIHOE
ANEKTPUYECKOE IMOJIe

97

IToTeHumanbHOCTh QJICKTPOCTATHYCCKOI'O
noJjsi. Pa3HOCTh MOTEHIIMANIOB U HAIIPsOKCHUC

98

ITorenuumanpHas OHCPIruAg 3apsd/a B
QJICKTPOCTATUYCCKOM IIOJIC. IloTenuman
QJICKTPOCTATUYCCKOTO ITOJIsA

99

CBs3b HaprI)KéHHOCTI/I MOJIAT U Pa3HOCTU
NMOTCHIHAJIOB JJIA 3JICKTPOCTATUYCCKOI'O T1OJISA




[IpuHIHUI CyNIEPIIO3ULIUU DIIEKTPUYECKUX

100 N
noJieit

101 Pemrenue 3amau

102 [Tosie Toueunoro 3apsaa. [losie paBHOMEpHO
3apsHKEHHON cephl
[Toste paBHOMEPHO 3apsKEHHOTO TI0 00BEMY

103 mrapa. [losie paBHOMEpHO 3apsHKEHHOM
OECKOHEYHOM IIIOCKOCTH

104 [TpoBOTHUKH B DIIEKTPOCTATUICCKOM ITOJIC.
YcnoBue paBHOBECHUS 3aps10B

105 JIMBIIEKTPUKY M TIOTYIPOBOHHUKH B
AJIEKTPOCTATHYECKOM II0JIC
Konnencarop. DneKkTpo€MKOCTh

106 KOHJICHCATOPa. DIEKTPOEMKOCTh TIOCKOTO
KOH/IEHCATOPa

107 [TapannensHOE COETMHEHHE KOHIEHCATOPOB

108 [TocnenoBarenbHOE COSTMHEHHE
KOHJICHCAaTOPOB

109 DHeprus 3apsHKeHHOTO KOHJIEHCAaTopa

110 Pemtenue 3amay

11 JIBY>KeHUE 3apsHKCHHOW YaCTHIIbI B
OJTHOPOTHOM 3JICKTPUYECKOM T10JIC

112 Pemenue 3amay

113 O06o001eHne u cucTeMaTu3alus 3HaHu| 1o
Teme "OiekTpudeckoe nose"

114 KonTpouabHnas pabora no teme

"JuekTpuyeckoe nmose'




Cuia toka. [locTtossHHBII TOK. Y CII0OBUSI

115 CYILIECTBOBAHUS IOCTOSHHOTO
AIEKTPUIECKOTO TOKA

116 Wcrounuku Toka. Hanpsoxenue u 9/1C

117 3akon Oma JuIst y4acTKa L.
DNEKTPUUYECKOE COIIPOTUBIICHHUE
3aBUCUMOCTb COMPOTUBJICHUS OTHOPOJHOTO

118 MPOBOJIHUKA OT €r0 JITMHBI U IO
TOTIEPEYHOTO CEUEHUS

119 VY enpHOE COMPOTHBIICHHUE BEIIECTRA.
Pemenue 3agau

120 [TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COETMHEHHUE MTPOBOTHUKOB

121 Pacu€t pa3BeTBIEHHBIX IIEKTPUUECKUX
nenei. [IpaBuna Kupxroda

122 Pemtenue 3amay

123 PaboTa anekTpuueckoro Toka. 3akoH Jkoyis
—Jlenna

124 Pemtenue 3amay

125 MoIHOCTb 31eKTpUYecKoro Toka. TemnoBas
MOIIIHOCTb, BBIJENIIeMasl Ha PE3UCTOPE

126 Pemtenue 3amay

197 O/JIC 1 BHyTpeHHEe CONIPOTUBIICHHE
HMCTOYHHKA TOKA

128 3akon OMa A5 IOJTHOM (3aMKHYTOM)
ANEKTPUYECKOM 1enu

129 Pemenue 3amau




130 MOIIHOCTh HCTOYHHKA TOKA 1

131 KopoTkoe 3ambikanue 1

132 Konpnencarop B 1ienu NOCTOSTHHOTO TOKa 1

133 Pemenue 3amau 1

134 Pemenue 3anau no teme "IloctosiHHBIN 1
ANEKTPUIECKUHN TOK"

135 Pemenue 3anau no teme "IlocTossHHBIN 1
ANEKTPUIECKUH TOK"

136 Pemenue 3agau no teme "[locTosiHHBIN 1
AIEKTPUYECKUN TOK"

137 O0600611eHre u cucTeMaTu3alus 3HaHu| 1o 1
teMe "I10CTOSIHHBIN ANEKTPUYECKUI TOK"

138 KonTpoabHasi padbora mo reme 1
"IIoCTOSIHHBIN JIeKTPUYECKHUI TOK"
DneKTpuyecKas IpOBOJUMOCTh PA3IUYHBIX

139 BEIIIECTB. DJICKTPUUYECCKUI TOK B METaJIax. 1
CBepXnpoBOJIUMOCTb
DJIEKTPUYECKUI TOK B paCTBOpax U

140 pacruiaBax 3JeKTpoJIMTOB. 3akoHbl Dapanes 1
JUIS AIEKTPOIIH3a

141 DneKkTpuyeckuil Tok B razax. [lmasma 1

142 DneKTpuYecKuil TOK B Bakyyme. BakyymHbie 1
MPUOOPHI

143 DNEKTPUUECKUI TOK B MOJIYIPOBOJHUKAX

144 [TosrynpoBoAHUKOBBIE TPUOOPEI

145 DuU3NYEeCKUN IIPAKTUKYM I10 TEME 1

"M3mMepeHune CUIIbl TOKA U HANIPSKEHUS B




LEMH MOCTOSHHOTO TOKA MPH MOMOIIN
aHAJIOTOBBIX U HU(POBBIX U3MEPUTEIBEHBIX
pu6opoB" uiH "3HAKOMCTBO C IU(PPOBOU
nabopatopueii o ¢pusuke. [pumepsr
M3MEepeHUs: (PU3NIECKUX BEITHIUH TPH
MIOMOIIY KOMIIbIOTEPHBIX JaTYMKOB"

146

®uznyeckuil npakTukym o teme "M3ydenue
HEPaBHOMEPHOTO JIBUKEHHUSI C LIEIbIO
OTpeJieNIeHUs MTHOBEHHOM ckopoctu"

147

®u3N4eCcKUil IPAKTUKYM IO TEME
"N3mepeHune yCKOpeHHUsI IPH MPSMOJIMHENHOM
PaBHOYCKOPEHHOM JBIKEHUU IO HAKJIOHHOM
mwiockoctu" M "Uccnenosanue
3aBUCHMOCTH IIyTH OT BPEMEHH IIPH
PaBHOYCKOPEHHOM JIBMOKEHUU"

148

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue ycKopeHusi CBOOOHOTO
nagenus" win "M3ydeHue nBr>KeHU Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

149

du3nyecKui MpakTUKyM 110 Teme "N3yuenue
JBUKEHHS TeJa 10 OKPY>KHOCTH C
MOCTOSTHHOM 110 MOAYJIIO CKOPOCTBIO" WIIH
"HccnenoBanue 3aBUCUMOCTH MIEpUOA
oOpallleHrs KOHUYE€CKOr0 MasiTHUKA OT €ro
napameTpoB"

150

Du3NYEeCKUN PAKTUKYM I10 TEME
"N3mepenune paBHOAECHCTBYIOIIEW CHUIIBI TPU
JIBMDKEHUH OpycKa M0 HaKJIOHHOM MIIOCKOCTH"
nnu "[IpoBepka runoTe3bl 0 HE3aBUCUMOCTH




BPEMEHU JBWKEHHS OpycKa M0 HAKIOHHOMH
IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €T0
maccer"

151

PuU3NYEeCKU IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH,
BO3HUKAIOIINX B IIPYKUHE U PE3UHOBOM
obpasiie, oT ux aedopmaruu” wim "M3ydenue
JIBUKCHUSI CHCTEMBI TEJ, CBSI3aHHBIX HUTHIO,
TIEPEKUHYTOM uepe3 JErkui 6ok"

152

®u3N4eCcKUil IPAKTUKYM IO TEME
"N3mepenue ko3 puirieHTa TpeHus o
BEJIMYMHE YIIIOBOTO KOAPPHUIIEHTa
3asucumoctu Frp(N)" nnu "Hccnenosanue
JBMDKEHUS OpycKa 110 HaKJIOHHOH MIOCKOCTH
C IEpeMEHHBIM KOA(PHUIIUSHTOM TPeHUS" W
"N3ydyenue NBUKEHUS rpy3a Ha Baly C
TpeHuem"

153

DuU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBaHue ycaoBHUl paBHOBECHS
TBEPOTO TeJla, UMEIOIIEro OCh BpaleHus "
uiu "KoHCTpyupoBaHue KPOHIITEHHOB U
pacuér cui ynpyroctu" unu "U3yuenue
YCTOWYMBOCTHU TBEPJIOTO TeJa, UMEIOIIETrO
IJI0IIa b OTIOPHI"

154

dusnyueckuil NpakTUKYM 10 TeMe
"N3mepenne umnynbca Tejaa o TOpMO3HOMY
nyru" win "M3mepenne cuibl TSIy, CKOPOCTH
MOJIEJH 3IIEKTPOMOOHIISE M MOIITHOCTH CHJIBI
Taru" i "CpaBHEHHE U3MEHEHUS UMITyJIbCa




TeJa C UMITYJIbCOM CHJIBI" MK
"HccnenoBanue COXpaHeHUsl UMITYJbCa IIPU
ynpyrom B3aumoaerictsun" unu "Msmepenue

KHHETUYECKOM YHEPTUU TeJa 10 TOPMO3HOMY
n

IIyTH

155

duznyeckuil npakTukym o teme "M3yuenue
M30TEPMHUYECKOTO Tpolecca (PeKOMEHJ0BaHO
WCIIOJb30BaHKue U(poBOH JabopaTopun)"
unu "V3ydeHne u30XopHOro mpoiiecca” uiu
"N3yuenue nuzobapHOTo mporecca’ win
"[IpoBepka ypaBHEHUS COCTOSIHUA"

156

®u3NYeCKUi IPAKTUKYM I10 TEME
"N3mepeHue yaenbHOM TEIUIOEMKOCTU WIH
"HccnenoBanue npoliecca OCTbIBaHUS
BerecTa" win "MccienoBanne aqnadbaTHoOro
npouecca" unu "M3ydeHne B3auMOCBsI3U
SHEPrUU MEXMOJIEKYJISIPHOTO
B3aMMOJICHCTBHS U TEMIIEPATYPbI KUTICHUS
JKUIKocTen"

157

du3nyecKui MpakTUKyM 110 Teme "N3yuenue
3aKOHOMEPHOCTEHN UCIIAPEHUS KUIKOCTEH"
nnu "M3MepeHue yenbHOM TemIOThI
naBieHus apaa" uim "M3yuenue cBONCTB
HAaCBIIIEHHBIX TTapoB" i "M3mepenue
a0COMIOTHON BIQXKHOCTH BO3/1yXa M OLIEHKA
Maccel apoB B nomemeHun". Msmepenne
K03 duUIlMeHTa TOBEPXHOCTHOTO HATSKEHHUS

158

Du3NYEeCKU IPAKTUKYM I10 TEME
"HaGnroeHue npeBpalieHus SHEpTuu




3apsKEHHOTO KOHIEHCATOPa B SHEPTUI0
n3iyyeHus ceroauona’ unm "Msyuenue
IIPOTEKAHUs TOKA B LIETIH, COAECpIKaIEH
koHzeHcarop" win "Pacnpenenenue pasHoCTH
MOTEHLIUAJIOB (HAIIPSDKEHUs) IPU
MIOCJIEJOBATEIILHOM COEIMHEHUU
KOHJIEeHCaTopoB"

159

@uU3NYECKU IPAKTUKYM I10 TEME
"HccneqoBaHne CMEIIAHHOIO COETUHEHUS
pesuctopoB" wiu "M3Mepenue yneapHOro
CONIPOTHUBIICHHUS TPOBOJHHUKOB" HIIN
"HccmeqoBanne 3aBUCUMOCTH CHIIBI TOKA OT
HaNpsHKEHUs 715 JTaMIIbl HaKaJliBaHUA'"

160

DU3NYECKUH TPAKTUKYM 10 TEME
"Habmnronenue anektponusa" uim
"N3mepenue 3apsiga 0OJHOBAJIEHTHOTO HOHA"
nin "ccnenosanue 3aBUCUMOCTH
COTIIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temnepaTypbl" win "CHITHE BOJIbT-aMIEPHOMN
XapaKTepUCTUKH Aroaa"

161

PesepBHbIit ypok. O600mIEeH e n
CUCTEeMAaTH3allKsl 3HAaHHI 110 TeMe
"Kunematuka"

162

PesepBuslit ypok. O6001IeHE U
CUCTEeMaTH3allMsl 3HAaHH 110 TeMe
"lmnamuka"

163

PesepBHriit ypok. O6001IeHE U
cucreMarus3aius 3Haguii mo teme "CraTtuka
TBepaoro Tena'"




PesepBHriit ypok. O600mIeHNE U
164 cUCTEMaTu3alus 3HaHUM 10 TeMe "3aKOHbI 1
COXPAaHEHHUS B MEXaHUKe"
PesepBHeIit ypok. O000IICHNE 1
165 cucTeMaru3anus 3HaHui o Teme "OCHOBBI 1
MOJIEKYJIIPHOKMHETHYECKOU Teopun"
PesepBubiit ypok. O60011eHNE 1
166 CUCTeMAaTH3aIlHs 3HAHUH 110 TeMe 1
"Tepmoaunamuka. TeraoBsie MalIuHb"
PeseprubIit ypok. O6001eHNE 1
167 CUCTEMAaTH3aIl¥s 3HAaHHUI 110 TeMe 1
"ArperatHbie cOCTOSAHUS BellecTBa. Da3oBbie
nepexomsr"
Peseprubiit ypok. O6001IeHNE 1
168 CUCTEMATHU3ALINA 3HAHUH I10 TEME 1
"Onexkrpuueckoe noie"
Peseprubrit ypok. O6001eHNE 1
169 CUCTEMATHU3ALNA 3HAHUN I10 TEME 1
"ITocTOSTHHBIN ANEKTPUUECKUN TOK"
PeseprubIit ypok. O6001IeHNE U
170 cucreMaru3anus 3Haaui 1o reme "TokH B 1
pa3I4HbIX cpenax”
OBIIEE KOJIMYECTBO YACOB I1O0 170 8 16
[TPOTPAMME
11 KJIACC
Ne KoanuecrBo 4yacos Jara DJIeKTPOHHbIE
n/m Tema ypoxa Bcero Kontpoabneie | IlpakTudeckne = M3y4eHHsl  nHQpoBbIe
padoTsI padoThI o0pa3oBaTe/ibHbIE




pecypchl

B3aHMOHefICTBHC IIOCTOSITHHBIX MarHuTOB U

1 MIPOBOJIHUKOB C TOKOM. MaruutHoe moJe.
'mnote3a Amrmepa
Bexrop maruutHOM mHAYKuMK. IIpruHimn
2 CYNEPHO3UIMM MATHUTHBIX TTOJIeH. JInHnn
MAarHUTHOW MHIYKIIUH
3 MarnuTHO€ 1oJie TPOBOIHUKA C TOKOM.
OmeIT OpcTena
Cuna Amriepa, €€ HanpaBJI€HUE U MOYJb
5 Pemenne 3amau
5 [Ipumenenue 3akoHa Ammepa.
DNeKTpOU3MEpUTENbHbIE TPUOOPHI
Cuna JlopeHiia, e€ HanpaBJIE€HUE U MOTYJb.
7 JIBr>keHue 3apsiKEHHOM YaCTHUIIbI B
OJIHOPOJHOM MarHUTHOM I10JIe
Pemrenue 3agau
Pabota cunbl Jlopenna
10 Pemtenue 3amay
1 MarnuTtHoe 1oJjie B BeleCTBE.
deppoMarHeTHKy, napa- U JuamMarHeTHKU
12 OcHoBHbIE CBOMCTBa PePPOMArHETUKOB.
[Ipumenenue peppomMarHeTHKoOB
13 Pemenne 3agau no reme "MaruutHoe nosue"
14 Pemrenue 3agau no reme "MarnutHoe nosne"
15 SIBneHue AIeKTPOMArHUTHOM UHAYKIIUH.




[ToTok BeKTOpa MarHUTHOM MHIYKLIMU

16 OC unaykuu

17 3aKOH AMEKTPOMATHUTHON UHAYKIIUH
®dapanes

18 Buxpeoe anekrpuueckoe noJie. Toku @yko

19 OJ1C uHAYKIUH B ABMKYITUXCS
MIPOBOTHUKAX

20 Pemenne 3amau

21 [TpaBuso Jlenia

29 NunyktuBHOCTH. KaTynika HHIyKTUBHOCTH
B I[ENH ITOCTOSHHOI'O TOKa

93 SAsnenne camonuaykiuu. J/[C
CaMOUWHTYKITHH

24 DHeprusi MarHUuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE T0JIe

25 Pemtenue 3amay

26 O06001IeHne U cucTeEMaTU3aLMs 3HAHUI 10
Teme "DNeKTpoauHaMuKa"

97 KonTpoabHasi padora mo reme
"JaekTpoauHaMuka'

)8 KonebarenrHas cuctema. CBOOO HEIE
KoJiebaHus1. ['apMoHnYECKre KoJieOaHus

29 KunemaTtnueckoe 1 JTMHAMHUYECKOE
OIIMCAaHME KOJIeOATCIbHBIX IBUKCHHI
DHepreTuyeckoe onucanue. BeiBoj

30 JTMHAMHYECKOTO OMMCAHUS TAPMOHUYECKUX

KOJICOAHUU U3 UX OHEPTCTUYCCKOTO U




KHHEMATHYCCKOT'O OITMCaHHA

31 Ammutyna u ¢asza xosebanui
[lepuon u yacrora konebanuid. [Tepron
MaJIbIX CBOOOTHBIX KOJIEOaHU

32 MaTreMaTuueckoro mastHuka. [lepuos
cBOOOTHBIX KOJIEOaHMIA IPYKUHHOTO
MasTHUKA

33 3aryxaromue Kojaedanus. BeiHyX1eHHbIE
Kojebanus. Pezonanc

34 ABTOKOJIEOAHUS

35 Pemrenne 3amau

36 VYpok-koHpepenuus "MexaHuueckue
KoJieOaHusl B My3bIKaJIbHBIX HHCTpYMEHTax"

37 O06001eHre 1 cucTeMaTu3alus 3HaHu| 1o
Tteme "MexaHnuyeckue KoyuebaHus"

38 DNeKTPOMarHUTHbIE KOJIeOaHHUS.
KonebaTenpHbIi KOHTYD
®opmyna Tomcona. CBsi3b aMIUIATYIbI

39 3apsijia KOHJIEHCATOpa C aMIUTUTYAON CUIIbI
TOKa B K0JIeOaTeIbHOM KOHTYpE

40 3aKOH COXpaHEHUsI SHEPTUHU B UA€aTbHOM
KoJie0aTeIbHOM KOHTYpE
3aryxaroiue 3eKTPOMarHuTHbIE

41 kosnebanus. BeiHyX/1eHHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHUS

42 IIepemeHHBIH TOK. Pe3ucTop u KOHAEHCATOP
B LIETIM IEPEMEHHOTIO TOKa

43 Karymika uHIyKTUBHOCTH B LI€NH




IIEPEMEHHOT0 TOKa

3axoH Oma Juis 3IEeKTPUUYECKOM Lienu

44 MIEPEMEHHOTO TOKa
MoniHOCTh IEPEMEHHOTO TOKA.

45 AMIUTUTYIHOE U JIEHCTBYIOIIEE 3HAUCHUE
CWJIBI TOKA U HATIPSDKEHUS

46 Pe3onanc B anekTpruvecKkoi menu

47 Pemrenne 3anau
WneansHbiif Tpancopmarop.

48 [IpousBoicTBO, IEpenaya U NOTpeOICHHE
ANEKTPUYECKON SJHEPTUU
DKOJIOTUYECKHIE PUCKHU TIPH IMPOHU3BOJICTBE

49 anekTpo3Heprun. KynbTypa UCob30BaHus
AJIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU

50 Pemtenue 3amay

51 Pemtenue 3amay

59 O06001IeHre U cucTeEMaTU3aLMs 3HAHUI 1O
TeMe "DJIeKTpOMarHuTHbIC KoJeOanus"

53 MexaHnyeckue BOJIHbI. XapaKTePUCTUKU
MEXaHUYECKUX BOJH

54 CBoiicTBa MEXaHMYECKUX BOJIH

55 3ByK. XapaKTEepUCTUKHU 3ByKa

56 Wndpas3syk u ynapTpassyk. Lllymosoe
3arpsi3HEHUE OKPYKaIoIIel cpebl

57 Pemenue 3amau

58 DneKTpOMarHUTHbIE BOJHBL. M3nydyeHnue

QJICKTPOMAIrHUTHBIX BOJIH




59

OHeprus 31eKTPOMarHUTHBIX BOJIH.
CBolicTBa AJIEKTPOMATrHUTHBIX BOJIH

60

[IIkaJia 37€KTPOMarHUTHBIX BOJIH.
[IpuMeHeHne 2IEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY

61

HpI/IHHI/IHI)I pPaaruoOCBA3U U TCIICBUACHUA.
Pannonokamus. DneKTpoMarHuTHOE
3arpsI3HEHUE OKPYKAOLIEH CPeJIbl

62

KonTpoabHas pabora no teme
"Kose6aHusi ¥ BOJIHBI"

63

Cgert. 3aKOH NPSAMOJIUHEHHOTO
pacmpocTpaHeHHs CBETa

64

Perrenue 3a1a4 Ha MPUMEHEHUE 3aKOHA
MPSIMOJIMHEHHOTO pacpOCTPAHEHUS CBETa

65

Ortpaxenue cBera. [Inockoe 3epkaino.
Cdepuueckoe 3epkajio

66

[Ipenomienne cBeta. AGCOIOTHBIN U
OTHOCHUTEJIbHBIN MMOKa3aTesb MPEIOMIICHHUSL.
[TonHoe BHYTpEHHEE OTpaXKEHHE.
[IpenenbHbliA YyroJ MOJHOTO BHYTPEHHETO
OTpaKCHUS

67

Pemenue 3amgau Ha MMPUMCHCHHNUEC 3aKOHOB
OTpaXCHHA U ITPCIIOMIICHUA CBCTA

68

Xon nyueit B mpusMe. Jlucnepceus certa.
CnoxHbIN cocTaB Oenoro cBera. Llper

69

JIun3el. DOKyCHOE pacCTOSIHUE U
OIITUYECKAs CHJIA JIMH3bI

70

[TocTpoenue n3o0pakeHui B IMH3aX U UX




cucTeMax. YBEIUYEHNE JTUH3EI

Pemenue 3agau Ha nocTpoeHue

71 M300paKeHM, OTYyIaeMBbIX C TOMOIIBIO
JIUH3

72 I'na3 kak ontuyeckas cucreMa

73 Pemenue 3anau. [Ipeaensl npuMeHUMOCTH
reOMETPUYECKON ONTUKHI

74 CKopocTb cBETa M METO/IbI €€ U3MEPEHUs

75 Hucnepcus ceta

76 Wnrepdepennus crera

77 KorepeHnTHble HICTOYHUKH. Y CIIOBUS
HaOJIOIEHUST MAKCHMYMOB U MHHAMYMOB

78 Pemtenue 3amay

79 [Ipumenenne naTephepeHITun

80 Judpakuus cBeTa

81 Judpakunonnas pemérka. Y cioBue
HaOJI0/ICHUS TJIAaBHBIX MAaKCUMYMOB

82 Pemtenue 3amay

83 [TonepeyHOCTH CBETOBBIX BOJIH.
[Tonsipuzanus cBera

84 Pemenue 3amay

85 CBeTOBBIC SIBICHUS B IPUPOJEC

86 O06o001eHne u cucTeMaTu3alus 3HaHu| 10
teme "OnTtuka"

87 KonTpoabsHnas padora no reme «Onruka»

88 ['paHuIBl MPUMEHUMOCTH KJIACCUYECKOM

MEXaHUKHU. 3aKOHBI QJICKTPOANHAMUKHU U




MPUHIOHAIT OTHOCUTCIIBHOCTHU

ITocTynatel cienuanbHON TEOPUU

89 1
OTHOCHTEIIEHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW HHTEPBAIL.
[Ipeo6pazoBanwms Jlopenna. Ycinosue

90 npuIMHHOCTH. OTHOCHUTEIBHOCTD 1
OJTHOBPEMEHHOCTH. 3aMeUICHUE BPEMEHH U
COKpAIIlEHUE JUTHHBI

01 DHeprus U UMIYIbC PEISITHBUCTCKOM 1
JaCTHIIBI

92 CBs13b MaccChl € SHEPTUEN U UMITYJIBCOM 1
PETMATUBUCTCKON YaCTHUIIBI. DHEPTHS TOKOS

93 PaBHOBECHOE TEILUTOBOE M3ITydCHHE 1

94 3akoH cMmemeHus Buaa 1

95 I'unotesa M. IInanka o kBanTax. ®oTOHBI 1

96 DHeprusi ¥ UMIyJasc HoToHa 1

97 ®dotorddext. OnwiTel A. I'. CroseTona. 1
3akonsl potorddexra

08 VYpaBuenue DitHiTeiHa 11 HoTodIPdeKTa. 1
"Kpacnas rpanuna" ¢potoaddekra

99 JaBnenue cBeta. Onbitel 1. H. JIleOGeneBa

100 BoHOBEIE CBOWCTBA YaCTHUIL
Bounnsl e bpoitns. JlsmmHa BoJIHBI 1€

101 Bpoiins u pa3mepsl 00J1aCTH JOKAIU3AUN 1
JBUKYIIEHCS YaCTUIIBI

102 KopnyckynsipHO-BOJIHOBOU Jyanu3m

103 Judpaxiys 377eKTPOHOB Ha KpUCTaJIIaxX 1




Crnenuduka u3MepeHuii B MUKPOMHPE.

104 CooTHollleHHs HeOoTIpeAeIEHHOCTEN
Ieiizenbepra

105 Pemenue rpaduueckux 3amadq

106 Pemenue pacuéTHBIX 33129
KoutpoJsbHas padora no remam:

107 "OcnoBbl CTO", "KopnyckyJsipHo-
BOJIHOBO# qyanu3m'

108 OTMBITHI 110 UCCIIEIOBAHHUIO CTPOEHHUS aTOMa.
[Inanerapnas monens aroma Pesepdopna

109 [Toctymarer bBopa

110 Buner ciekrpoB. CriekTp ypoBHEH 3HEPTUH
aToMa BOAOpoJa

111 CrioHTaHHOE U BBIHYXKJCHHOE U3ITyYeHHE
cBeTa

112 Jlazep
Hyxnonnas mozaens sapa I eiizenOepra-

113 HBanenko. 3aps1 1 MacCOBOE YHMCIIO sJIpa.
N3oTomnbl. PagnoakTMBHOCTh
3aKkoH paJlMoaKTUBHOro pacmnana. CBoiicTBa

114 MOHHU3UPYIOIIETO u3nydeHus. BiusHue
PaZMOAaKTUBHOCTH HA KUBBIE OPTraHU3MBI.
JozumeTpust
DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie
cuibl. Jledext maccel aapa. SnepHbie

115 peakuuu. SnepHble peakTopsl. [IpoGneMsr

YIIPaBJIACMOTO TCPMOAACPHOTI'O CUHTC3Aa.
OKOJIOTUYECKHE aCIICKTHI pa3BUTHUA HI[CpHOfI




SHEPTreTUKHU

116

MeTo1bl perucTpauuy U UCCIeA0BaHUS
3JIEMEHTApHbIX yacTull. @yHaMEHTaJIbHbIE
B3aMMOJECHCTBUA. baproHbl, ME30HBI U
nentoHsl. [IpeacraBnenue o CtanaapTHOM
Mozenu. KBapk-rintooHHas MOJENb apOHOB

117

®usuka 3a npeaenamu CtaHaapTHON
Mojenu. TéMHas Marepus U TEMHas
sHeprusi. EnuHcTBO pu3nueckoit KapTHHBI
MHpa

118

Otansl pa3BUTHS ACTPOHOMUH. 3HAYEHUE
aCTPOHOMHUH

119

[IpuMeHUMOCTh 3aKOHOB (DU3UKHU IS
0OBSICHEHUS TPUPOIHI KOCMHYECKHIX
00BEKTOB. MeTOIbI aCTPOHOMHYECKHIX
HUCCIIEI0OBAHUI

120

CoBpeMeHHbIE ONTUYECKHE TEJIECKOTIbI,
paanoTeNnecKoIbl, BHEaTMOChepHas
aCTPOHOMHUS

121

Bun 3Bé31H0T0 HeOa. Co3Be3nus, IpKue
3BE3/IBI, IUTAHETHI, UX BUAUMOE IBIIKEHUE

122

Conueunas cucteMa. Connue. ConHeunas
aKTUBHOCTbH. McTounuk snepruu CosHua u
3BE3]

123

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKH.
Jlnarpamma "creKTpaabHbIA KJIACC —
CBETUMOCTH"

124

3B63,Z[LI TJIaBHOM IIOCIIEA0BATEIbHOCTH




125

Buyrpennee crpoenue 38é31. CoBpeMeHHbIE
IIPEJICTaBIECHUSI O IPOMCXOKICHUU U
sBosroniu CosHIa U 3B€37. DTarlbl )KU3HU
3BE3]

126

Muneunsiii [Iyte — Hama ["anaktuka. Tumnsl
rajakTuk. YEpHbIe ABIPHI B AIpax rajlaKTUK

127

Bcenennas. Pacimpenne Beenennoit. 3akon
Xab06mna. Teopust bosnbiioro B3peiBa.
PenukToBO€ H3nydeHne

128

Macmrabnas ctpykrypa Beenennoii.
MeraranakTuka

129

Hepeménnsie mpoOiieMbl acCTpOHOMUHT

130

®u3N4eCKUil IPAKTUKYM IO TEME
"UccneqoBanye MAarHUTHOT'O ITOJIS
MMOCTOSHHBIX MarHUTOB'" MIIN
"UccneqoBaHue CBOMCTB
dbeppomaruerukoB" unu "MccnenoBanue
JIEUCTBUA MOCTOSIHHOTO MarHUTa Ha PaMKy C
TOKOM"

131

DU3NYECKUH TPAKTUKYM 10 TEME
"Uzmepenue cuinbl Amnepa" uinu "U3yuenue
3aBUCUMOCTHU CHJIbI AMIIEpa OT CHJIbI TOKA"
nnu "OnpeneneHne MarHUTHOM UHIYKIUU
Ha OCHOBE U3MEPEHUs CUJibl AMriepa"

132

DuU3NYECKUH IIPAKTUKYM I10 TEME
"HccneqoBanue IBICHUS
3IEKTPOMArHUTHOW MHIYKIUU'" WIH
"Onpenenenrie HHAYKIIMN BUXPEBOTO
MarHMTHOTO HosA"




133

Pu3N4ECKUH IPAKTUKYM 110 TEME
"UccnenoBanue sBICHUS CAMOUHAYKIIUN"
i "COopKa MOJIENH SIIEKTPOMArHUTHOTO
reHeparopa"

134

PuU3NYECKUH IPAKTUKYM 110 TEME
"U3mepenue neprojia CBOOOTHBIX
KOJIeOaHUN HUTSHOTO U IPYKUHHOTO
MasiTHUKOB"

135

@uU3N4EeCKU IPAKTUKYM I10 TEME
"[IpeoOpa3oBaHue SHEPTUU B IPY>KUHHOM
MasiTHUKE"

136

®u3N4eCcKuil IPAKTUKYM IO TEME
"HccnenoBanne NEPEMEHHOIO TOKA Yepes
MIOCJIE0BATENBHO COCIMHEHHBIE
KOHJEHCATOP, KaTYIIKy U PE3UCTOP" WiIn
"UccnenoBanue pabOThl HCTOYHUKOB CBETA
B IIEITU TEPEMEHHOTO TOKA"

137

DU3NYECKUH TPAKTUKYM 10 TEME
"M3ydyeHue mapamMeTpoB 3ByKOBOW BOJIHBI"

138

DuU3NYECKUH TPAKTUKYM 10 TEME
"M3mepenue nokazaresis npesioMICHUs
crexna" wiun "[lomydyenue n3o0pakeHus B
CUCTEMeE U3 IJIOCKOTO 3epKajia v JTUH3bI"

139

Ou3nyecKuil MPakTUKyM 10 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTOsiHUA OT BEIeCTBa (Ha mpUMepe
xuakux auH3)" uim "M3mepenue
(hOKYCHOTO pacCcTOSTHUS paCCEHBAIOITNX
nuH3"




140

Du3N4EeCKUN IIPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, naTepdepeHImm
U NoJisipu3anuu ceera”

141

Pu3NYEeCKU IPAKTUKYM 110 TEME
"OnpeneneHyue UMITyJIbca U SHEPTUU
PENATUBUCTCKUX YacTull (1o GoTtorpadusim
TPEKOB 3apsKEHHBIX YaCTUI B MArHUTHOM
nose)"

142

®uU3NYEeCKU IPAKTUKYM I10 TEME
"N3mepenue nocrosuHou [1nanka Ha
OCHOBe uccienoBanus Goroaddexra” mum
"HccmeqoBanne 3aBUCUMOCTH CHIIBI TOKA
4yepe3 CBETOAUO/T OT HAPSKEHUS "

143

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBaHue CeKTpa pa3peskeHHOTO
aTOMAapHOTO BOJOPOJIa M U3MEpPEHUE
nocrosiHHOM Punbepra"

144

DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanne paanoakTUBHOTO (hoHA C
HCMOJIb30BAHUEM JIO3UMETpA" WIIH
"N3yueHue MmoryiomieHus: OeTa-4acTuil
aJIFoOMUHHEM"

145

du3nuecKuil MPaKTHKYM 110 TEMe
"Habxaroneuus 38€30H0T0 HEDOA
HEBOOPYKEHHBIM TJIa30M C HCIIOJIb30BaHHEM
KOMITBIOTEPHBIX MPUITOKEHUH TSI
oTpeeNieHus TOJ0KEHUsI HeOeCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3niusi CeBepHOTO MOMYIIApHs U SIPKHE




3BE3b1" win "Habmroenus B Teneckorn
JlyHbl, TUIAHET, TYMAHHOCTEW U 3BE3JHBIX
CKOTIeHU "

146

O000111IeHNEe B CHCTEMATH3allHsl 3HAHUI.
Ponp pusuku u actpoHOMUY B
9KOHOMMYECKOM, TEXHOJIOTHICCKOM,
COLIMAJIBHOM M 3TUYECKOM cepax
JIEATEIbHOCTH YeJIOBEKa

147

O060061eHre U cucTeMaTu3alus 3HaHui.
Ponb 1 MecTo pu3MKu U aCTPOHOMUH B
COBPEMEHHOM HAYYHOUN KapTHUHE MUpa

148

O0600611eHre U cucTeMaTu3alus 3HaHui.
Ponb pusnueckoit Teopun B popMupoBaHUN
MpeACTaBICHUHN 0 PU3NUECKON KapTHHE
MHpa, MECTO (PU3NUECKON KapTHHBI MHUpa B
o011eM psiTy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE

149

O06001IeHre U cucTeEMaTU3aLMs 3HAHUI 1O
teme "Kunematuka"

150

O060011eHre U cucTEMaTU3aLMs 3HAHUI 1O
teme "Kunematuka"

151

O06o01IeHre 1 cucTeMaTr3alys 3HaHUH 110
teme "lunamuka"

152

O00011IeHHE U cCUCTEMATH3AIMsI 3HAHUH 110
teme "Cratuka TBEepAoro rena'

153

O06o0011eHNe U cucTeMaTu3aus 3HaHU| 110
TeMe "3aKOHBI COXpaHEHUS B MEXaHUKe"

154

O00011eHrE U cUCTEMAaTU3aLMs 3HAHUI IO




Teme "OCHOBBI MOJIEKYIISIPHO-KUHETUYECKON
teopun"

155

O000111eHNE ¥ cUCTEMATH3AIMs 3HAHUH 110
teme "Tepmonnnamuka. TerioBbie
MaIuHer"

156

O000111eHNE ¥ cUCTEMATH3AIMs 3HAHUH 110
Teme "ArperaTHbIE COCTOSIHUS BEIIECTBA.
®da3o0BbIe nepexopl"”

157

O0001IeHne 1 cCUCTEMATU3AIINS 3HAHNUI 110
Teme "DnekTpuueckoe moie"

158

O0600611eHre u cucTeMaTu3alus 3HaHu| 1o
teMe "[10CTOSIHHBIN ANEKTPUYECKUI TOK"

159

O06o01enre U cucTeMaTru3alus 3HaHUH 110
teme "Toku B pa3nuyHbIX cpenax"

160

O0001IeHne U cucTeEMaTU3aLMs 3HAHUI 110
TeMme "MaruurtHoe nose'

161

Peseprubrit ypok. O6001eHNE 1
CUCTEeMaTH3alMsl 3HaHHi 110 TeMe
"DnekTpoMarHuTHas MHAYKIUS"

162

Peseprubiit ypok. O6001eHNE 1
CUCTEMATHU3AaLHA 3HAHUN 10 TEME
"MexaHndeckue Kojaeoanus"”

163

PesepBuslit ypok. O6001IeHE U
cucTeMaTH3alys 3HaHUH 110 Teme
"DneKTpoMarHuTHeIe KosebaHus"

164

PezepBHblit ypok. O00O1IIEHNE U
CHCTeMaTH3alus 3HAHUH 10 TeMe
"MexaHU4YeCcKHe U IeKTPOMarHUTHHIC




BOJIHBI"

165

PesepBHeiit ypok. O600IIeHNE 1

cucreMaru3amnus 3Hanuii mo reme "Omruka"

166

PesepBHeIit ypok. O600IICHNE U
cucreMarusanysa 3HaHui 1o teme "OCHOBEI

CTO"

167

PesepBubiit ypok. O60011eHNE U
cHCTEeMaTH3alHs 3HAaHUH 10 TEMe
"KopnyckynsipHO-BOJHOBON Ayayin3m"

168

Peseprubrit ypok. O6001eHNE 1
cucreMaru3anus 3HaHuu no treMme "dusznka
atoma"

169

Peseprubrit ypok. O6001eHNE 1
cucTeMarusanys 3HaHui mo reMe "duznka
ATOMHOTO SI7Jpa U 3JIEMEHTAPHBIX YacTHIl"

170

Peseprubiit ypok. O6001IeHNE 1
cUCTeMaTH3alMs 3HAaHU 10 TeMe
"SeMeHThl acTpoPu3uKu"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170

16
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