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Pabouass mporpamMma mo (uU3WKe Ha YPOBHE CPeNHETO OO0IIero
obpasoBaHUus (yrayOJE€HHBIH ypPOBEHbL U3YUYEeHUA IIPEIMETa)
cocTaBJieHAa Ha OCHOBE IOJIOKEHUU M TpeOboBaHUII K pe3yJabTaTaM
OCBOEHHUs OCHOBHOU 00pas3oBaTeJbHOII IIPOTPaMMBI, IIPEICTABJIEH-
HBIX B PelepaiIbHOM I'OCyIapCTBEHHOM 00pPa30BaTEeILHOM CTaHAAD-
Te cpenuero obiero obpasoBauua (PI'OC COO), a Takke ¢ yuéToM
denepanbHOit pabodeit IporpaMMbl BocnuTaHua u KoHnennun
IpenofaBaHUsA yueOHOTO mpeaMeTa «Pusuka» B 00pasoBaTeIbHBIX
opranusanuax Poccuiickoit @enepalinu, peajnu3yOIINX OCHOBHBIE
o611eobpasoBa-TeJabHbIE TPOTPAMMEI.

NOACHUTENbHAA 3ANMUCKA

Hansada mporpamMma oIpefesseT 00a3aTesIbHOe IPeIMETHOE CO-
Iep:KaHUe, YyCTaHaBIMBAET IpUMePHOe pacupeaesieHne yueOHbIX ua-
COB II0 TEMAaTUYECKUM DPasAejiaM Kypca M PEeKOMEHIYEeMYIO IIOCJIeI0-
BaTeJbHOCTb N3YUEHUS TEM U Pa3[esI0B YUeOHOro IIpeIMeTa ¢ YUIETOM
MEXKIIPeIMETHBIX ¥ BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKU YIeOHOTO
mpoIliecca, BO3PACTHBIX OcOOeHHOCTell obyuarommxcs. IIporpamma
IaéTr IpeAcTaBIeHNEe O IeJAX, COAEp:KAaHnM, 0O0Iel cTpaTreruu o0y-
YeHUWA, BOCIIUTAHUA 1 PA3BUTUA 00yUAIOININXCA CPEACTBAMU yUueOHO-
ro npeamera «Pusmuka» Ha YIUIYOJIEHHOM yPOBHE.

Wsyuenue Kypca QUSUKU YIVIYOJIEHHOTO YPOBHS IIO3BOJIAET Peasii-
30BaTh 3amaum IPo¢eCCUOHAIBLHON OPHUEHTAIM, HAIIPABJIEHO Ha CO-
3IaHNe YCJIOBUI JJIf MMPOSABJICHUS CBOMX MHTEJJIEKTYAJIbHBIX U TBOD-
YECKMX CIIOCOOHOCTEH KaMKIbIM YYaIlllUMCs, KOTOPbIe HEOOXOMMMbI
IJIsI TPOAOJIKEHMsI 00pa30BaHUA B BBICIINX YUEOHBIX 3aBEIeHUAX IIO
PasIUYHBIM (PUBUKO-TEXHUYECKUM W WHIKEHEPHBIM CIIEIIATbHOCTIM.

B mporpamme ompemensitoTcs IJIaHUPYyeMbIe Pes3yJbTaTbl 0CBOE-
HUA Kypca GU3MKY Ha YPOBHE CPeIHEro o0Iero o0pa3oBaHUsA: JIUU-
HOCTHBIE, MeTalpeIMeTHbIe, IIpeaMeTHbIe (Ha yIriIyOJéHHOM yPOB-
He). HayuHO-MeTOmOJOTUYEeCKOM OCHOBOW Mg paspaboTKu
TpebOBaHUI K JIMYHOCTHBIM, METAIIPEIMETHLIM U IIPEIMETHBIM pPe-
3yJabTaTaM 00y4aIoINXCs, OCBOUBIINX IIPOrPaMMy CpPeaHero ooie-
ro o6pasoBaHuA HA YIIyOJEHHOM ypPOBHE, SBJIAETCA CHUCTEMHO-Ie-
ATEeJIbHOCTHBIN MOIXO/.

IIporpamMmMa BKJIIOUAET:

» [NIAHUPYEMbIe Pe3yJIbTAaThbl OCBOEHUA Kypca (GUBUKU Ha yIIIyO-
JEHHOM YPOBHE, B TOM YHCJIe IIPeIMeTHbIe Pe3yJIbTaThl II0 rogam
o0yueHusd;

= cozlep:kaHMe yueObHOTO IpeaMmeTa «Pusmka» 1o rogamM o0ydUeHuUd;
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= IpUMEPHOe TeMaTUuUYecKoe MJIAHUPOBAHUE C YKA3aHUEM KOJIUde-

CTBa YacoOB HA M3yUYeHUEe KaKJO! TeMbl U MPUMEPHOUN XapaKTe-

PUCTUKOM yueOHOI AeATeIbHOCTH yYallluXCsd, peajlusyeMoii mpu

U3YUYEHUU ITUX TEM.

IIporpamMmma mMeeT IpUMEPHBIHA XapaKkTep U MOKeT ObITh MCIIOJIb-
30BaHA YUUTEJNAMU PUBUKU OJA COCTABIEHUS CBOMX paboumx mpo-
rpamMM.

Pabouass mporpaMMa He CKOBBIBAET TBOPUYECKYIO WHUIMATUBY
yuyuTeJeil ™ IpefoCTaBJAEeT BO3SMOXKHOCTH [JIA peajun-3aluu
Pa3INYHBIX METOMUYECKUX ITOAXO0B K IIPENOJaBaHUI0 (GU3UKM HA
yruIy6JIéHHOM YPOBHE IIPW YCJIOBUU COXpPaHEHUs 00s3a-TeJbHOM
YacTU COJep:KaHus Kypca. KoamuecTBO YacoB B TeMaTHUUECKOM
IJIAHUPOBAHUM HA  M3YyYeHWe  KaKJOW  TeMbl  SABJISA-ETCSA
OPUEHTUPOBOUYHBIM ¥ MOKEeT OBITh H3MEHEHO KaK B CTOPOHY
YMEHBIIeHUSI, TaK M yBeJINUEeHUS B 3aBUCHUMOCTH OT pPeajn3yeMbIX
METOAUYECKUX IIOAXOA0B M YPOBHSA IIOATOTOBJIEHHOCTU YUAIIUXCSH.

OBLIAA XAPAKTEPUCTUKA YYEBHOTO NPEAMETA «®U3NKA»

PdusuKa KaK HaykKa o Hambojiee OOIIMX 3aKOHAX IPUPOABI, BBI-
CTyIlasgd B KadecTBe y4YeOHOTO IIpeaMeTa B INKOJIE, BHOCHUT CYIIe-
CTBEHHBIA BKJIQL B CHUCTEMY S3HAaHUHA 00 OKPYIKAMIIEeM MUupe.
IIkonbHBIE Kypc GUBMKKM — CHCTeMOOOpasymooIuii Ajad
€CTeCTBeHHO-HAYYHBIX YUEOHBIX IIPEIMETOB, IMOCKOJBbKY (usuue-
CKUe 3aKOHBI JIe’KAT B OCHOBE IPOIIECCOB U ABJEHUN, M3yUaeMBbIX
XumMuen, omosorueii, pusmueckoii reorpadueii 1 acTPOHOMUEH.
Wcnonb3oBaHrMe U aKTUBHOE IIPUMeHeHUNe (QU3NYECKUX S3HAHUMN
OoIpenenIO XapakTep 1 OypHOe Pa3BUTHE PA3HOOOPA3HBIX TEXHO-
Joruii B cdepe SHEPTEeTUKU, TPAHCIOPTa, OCBOEHWSA KOCMOCa, MO-
JYyUYeHUs HOBBIX MAaTePUAJIOB C 3aJaHHBIMU CBoiicTBaMu u ap. WUs-
yuyeHre GUBUKKU BHOCUT OCHOBHOM BKJaJ B (OPMHUPOBaHUE
€CTeCTBEHHO-HAYUYHON KapTUHBI MUpa y4alluXcs, B hopMUpoBaHTE
YMEHUN NTPUMEHATh HAYYHBIA METOJ HO3HAHWA IPU BBHIIOJHEHUU
MU yueOHBIX MCCJIeTOBAHUMA.

B ocHoOBY kKypca Gu3uKu cpefHell IIKOJIBI IOJIOXKEH DA ulei,
KOTOpPBbIE MOYKHO pacCMaTpPUBaTh KaK IIPUHIIUIILI €0 IIOCTPOEHUS.

Hoesa uenocmuocmu. B coorBeTcTBUU C HEWl KypC ABJdeTCA
JOTWYEeCKU 3aBepPIIEHHBIM, OH COIEP:KUT MaTepuajl U3 Bcex pasie-
JIOB (DUBUKU, BKJIIOUAEeT KaK BOIIPOCHI KJIaCCUUYECKOI, TaK U COBpe-
MEHHOU (PUBUKU.

Hoea zenepanusayuu. B coorBeTcTBUU € Hell MaTepual Kypca
GuBuKM 00beIUHEH BOKPYT PU3MUECKUX Teopuil. Begymum B Kyp-
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ce ABJseTcAa (GopMHUPOBAHNUE IIPEACTABIEHUH O CTPYKTYPHBIX YPOB-
HSX MaTepUU, BellecTBe U IIOoJIE.

Hoesa zymanumapu3sayuu. E€ peanmsanusa mpennosaraer uc-
HOJIb30BaHUE TYMAaHUTAPHOTO MOTeHI[MAaIa (QUBUIECKON HAYKMU, OC-
MBbICJIEHWE CBSA3Y Pa3BUTUS (PUBUKU C PA3BUTHEM OOIIECTBA, a TaK-
JKe C MHPOBO33PEHUYECKNMU, HPABCTBEHHBIMU U JKOJOTUYECKUMU
npobJyieMaMu.

Hoea npurnadnoi nanpaenenrnocmu. Kypc dpusuxu yroioy-
OJIEHHOTO YPOBHSA IIPEAIIoaraeT 3HAKOMCTBO C IIIUPOKHM KPYyroM
TeXHUYECKNX M TEeXHOJOTUYECKUX NPUIOKEHUN N3YUYEHHBIX TeOo-
puii u 3akoHOB. IIpm sTOM paccMaTpUBAIOTCA Ha YPOBHE OOIIUX
IpeACcTaBJIeHNI U COBPEMEHHbIe TEXHUYECKNEe YCTPOMCTBA U TeXHO-
JIOTHUH.

Hoesn sxonozu3ayuu peanusyercsa IOCPEICTBOM BBEJEeHUS dje-
MEHTOB COJEePKaHUs, IOCBAIIEHHBIX KOJOTMUYECKUM IHIpobiemMam
COBPEMEHHOCTH, KOTOPHIE CBA3SAHBI C PA3BUTUEM TEXHUKUN U TEXHO-
JOTUM, a TakyKe OOCy:KAeHUsA ITpobjeM PamuOHAJIBLHOTO IIPUPOIO0-
HOJIL30BAHUA U 9KOJOTUYECKOI 6e30IIaCcHOCTH.

OcBoeHUe cofep:KaHUs IPOTPAMMBI JOJIKHO OBITH IIOCTPOEHO Ha
OPUHIUIIAX CUCTEMHO-AEATEILHOCTHOTO noaxona. [ia ¢dusuku pe-
aju3anusd dTUX IPUHIIUIOB 0asMpyeTcsd HA HCIIOJb30BAHUU CAMO-
CTOSITEJIBHOTO SKCIIEPMMEHTa KaK IIOCTOSHHO AeHcTByIoIero Gax-
Topa yuebHOro mporecca. HiaA yrayOos€éHHOTO YpPOBHA — 39TO
CuCTeMa CaMOCTOATEJBHOTO YYEHWYECKOI'0 SKCIEePUMEHTa, BKJIIO-
YaroIero GPoOHTAIbHbIE YUEHUYECKNE ONBITHI IPU U3YUEHUU HOBO-
ro MaTepuaja, JabopaTopHbie paboThl 1 PaboThI MPaKTUKyMa. I1pu
5TOM BO3MOJKHBI JBa cmocoba peasn3anuu (HU3UIECKOr0 IPAKTHU-
KyMa. B mepBoM ciyuae IPaKTHKyM HOPOBOAUTCA JNUOO B KOHIIE
10 u 11 KmaccoB, 1ubO mOCJE IMIEPBOTO ¥ BTOPOTO IOJYTOAUN B Ka-
JKIOM M3 9THX KJaccoB. BTOpOi crmocob6 — 9TO MHTerpamnus pador
OpakKTUKyMa B CHUCTEMY JIabOpaTOPHBIX pPaboT, KOTOPHIE MPOBOIAT-
cs B IIpollecce udyuenus paszgeina (Temsbl). [Ipu sTom mon paboramu
OPaKTUKyMa DOHMMAETCS CAMOCTOSATEJIbHOE KCCJIeNOBAaHUE, KOTO-
poe MPOBOAUTCA IO PYKOBOJCTBY CBEPHYTOT'O, 00OOIIEHHOrO BHUIA
0e3 IOIIaroBOM MHCTPYKIIUU.

B nporpamme cucrema yueHUUECKOTO S3KCIIEPUMEHTA, JlabopaTop-
HBIX PabOT M IMPaKTUKyMa IIPeACTaBJIeHA eIUHbIM IIepedHeM. BbI-
00Op TeMaTUKU [JIsI 3TUX BUIAOB YUEHUUYECKUX IIPAKTUYECKUX PadboT
OCYII[ECTBJISIETCA YUACTHUKAMU 00pasoBaTEJIBHOTO IIPOIlecca MCXO-
IA U3 0COO0eHHOCTell MOYPOYHOTO IVIAHWPOBAHUA W OCHAIIEHUA Ka-
ouHera dusuku. [Ipu aTomM obecrieunBaeTcsa OBIaeHUE O0YUAOIIN-
MHUCA YMEHHSAMHU IPOBOAUTH IPSAMble M KOCBEHHBLIE N3MEpPEeHUsd,
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WCCJIeOBAHUSA 3aBUCUMOCTEeM (PU3UUECKUX BEJIUUYUH U IIOCTAHOBKY
OIIBITOB II0 IIPOBEPKE IPEIJIOMKEHHBIX I'MIIOTE3.

Bosbiioe BHMMaHME yIeaseTcs PEIIeHUI0 PACUETHBIX M Kaude-
CTBEHHBIX 3amad. IIpu 9TOM AJA PacUYETHBIX 3aJa4 IPHUOPUTETOM
ABJIAIOTCA 3aJauy ¢ ABHO 3aJlaHHON M HEsIBHO 3aJaHHON Gusuue-
CKOHM MOMEJbIO, II03BOJISAION[ME IIPUMEHSATh M3YUYEeHHbIE 3aKOHBI
¥ 3aKOHOMEPHOCTH KaK M3 OJHOTO pasfesia Kypca, Tak U MHTETrPU-
pys IpUMeHeHNe 3HAHUI M3 PAa3HBbIX pasaesioB. s KaueCcTBeHHbBIX
3a1aY IIPUOPUTETOM ABJSAIOTCS 3aJaHUs Ha o0bsACHeHHUEe / IpeacKa-
3aHMe MPOTeKaHusda GU3UUECKUX SABJIIEHUIN M IIPOIIECCOB B OKPY:Ka-
[ole JKU3HU, Tpedylire BbIoopa GU3NUEeCKOH MOAENN OIS CUTY-
anuy OPaAKTUKO-OPHMEHTHUPOBAHHOTO XapaKrepa.

B coorBercTBuu ¢ tpeboBanmamu PI'OC COO K maTepuabHO-
TeXHUYECKOMY oOeclieueHmnio ydueOHOTro IIpollecca Kypc GuU3UKu
yrayGJIEHHOTO YPOBHSA B CpeqHEN IIKOJe MOJIKeH M3ydaThbCs B yC-
JOBUAX IIPEIMETHOTO KabuHeTa. B KabuHeTe GUBUKU JOJTKHO OBITH
HeoOxonmMoOe JiabopaTopHOe 000pyIOBaHUE IJIsA BHIIIOJHEHUS YKa-
3aHHBIX B IIPOrpaMMe YUEHHUYECKUX OIILITOB, JaOOpPaTOPHBIX PadoT
U paboT IPaKTUKyMa, a TaK:Ke JeMOHCTPAIlMOHHOEe 000pyIOBaHUeE.

HemoHCTpannoHHOe 00OpPyAOBaHUE (QOPMUPYETCA B COOTBET-
CTBUU C IPUHIUIIOM MUHUMAJBHON JOCTATOUHOCTHU U 0OecIrieunBaeT
IOCTAHOBKY IEePEUUCJEHHBIX B IIPOrpaMMe KJIIOUYEeBBIX JeMOHCTpAa-
OUH I MCCIeSOBAHUA M3YyYaeMBbIX SIBJICHUI U IPOIECCOB, dMIIU-
puuecKux m QyHIAMEHTAJIbHBIX 3aKOHOB, NX TEXHUYECKHUX IIpUMe-
HEHUN.

JlabopaTopHoe o6GopymoBaHUE IS YUYEHUUECKUX HPAKTUUECKUX
pabor dopMupyeTcsa B BUIe TEMAaTHUYECKUX KOMILIEKTOB U obecre-
YMBAETCSA B PACUETe OJHOTO KOMILIEKTa Ha [IBYX OOyYaIOIIMXCH.
TemaTnuyecKre KOMILJIEKTHI JIAOOPATOPHOTO 000PYAOBAHUSA AOJIXKHBI
OBITH IIOCTPOEHBI Ha KOMILIEKCHOM WCIIOJIB30BAHUN AHAJIOTOBBIX
U 1MupPOBLIX IPUOOPOB, a TAKIKE KOMIIBIOTEPHBIX M3MEPUTEIbHBIX
cuCTeM B BHUJe IUQMPOBHIX JIabopaTOpPUii.

LEMN U3YYEHUA YYEBHOIO NPEAMETA «®PU3UKA»

OCHOBHBIMHU HEJAMU HU3YUEHUA (PUIUKU B 00IIeM 00pasoBaHUU
SABJISAIOTCA:
— dopMUpOBaHUE UHTEPECA U CTPeMJeHUA 00yUaoninXcsa K HAyd-
HOMY M3yUYeHWI0 NPUPOALI, Pa3BUTHE UX WHTEJJIEKTYyaJbHBIX
¥ TBOPYECKHX CIIOCOOHOCTEI;
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— pasBUTHE IIPEACTABJIEHUN O HAYYHOM MeTOjle ITO3HAHUSA U (op-
MUPOBAHNE WCCJIENOBATEIBCKOTO OTHOIIEHUS K OKPYSKAIOIINM
ABJICHUAM;

— ¢dopMuUpoBaHUE HAYYHOTO MUPOBO33PEHMUA KaK peadyJjbTaTa U3y-
YeHUA OCHOB CTPOEHUSA MaTepuu U PyHIAaMEHTAJIbHBIX 3aKOHOB
(1)) 282370394

— ¢dopMupoBaHUe YMEHUN 00bACHATDL IBJIEHUSA C MCIIOJb30BAHUEM
dusuUecKnX 3HAHUHN M HAYYHBIX JOKa3aTeJbCTB;

— ¢dopMuUpoBaHue IIPEACTABJICHUN O POJU (PUBUKU OIS PA3BUTUSI
IOPYTUX eCTeCTBEHHBIX HAYK, TEXHUKU U TEXHOJOTUI;

— pasBUTHE IIPeICTaBJIeHNII 0 BOBMOKHEBIX cepax Oyayiieii mpo-
deccuoHaANIBHOU HeATEeIbHOCTH, CBA3AHHBIX C (GU3UKOIL, IOATO-
TOBKa K JaJbHEHIeMy OOyUYeHUIO B 9TOM HaIlPaBJIEHUU.
HocTu:xeHre 3TUX Ieiell oOeclieunBaeTCs pelleHueM CJeayio-

muX 3aJad B IIPOIlecce M3YyUYeHUs Kypca (pu3mKm Ha YPOBHE Cpen-

Hero o61rero o6pasoBaHuA:

— npuobOpeTeHNe CUCTeMbI 3HAHUI 00 001X GU3NUIECKUX 3aKOHO-
MEPHOCTAX, 3aKOHAX, TEOPUAX, BKJIOUYAA MEXaHUKY, MOJIEKY-
JAPHYIO QPUBUKY, dJIeKTPOANHAMUKY, KBAHTOBYIO (GUBUKY U dJe-
MEHTBI acTPOUBUKU;

— dopMupoBaHUe YMEHUN MPUMEHATH TEOPETUUECKNE SHAHUS JJI
00bACHEeHUA GUBUUECKUX ABJICHUN B MPUPOJE W IJIA IPUHATUA
OPaAKTUYECKUX PeIleHWl B ITOBCETHEBHOI :KU3HIUT;

— OCBOeHUe CII0COOOB pellleHUWs Pa3JUYHBIX 3aJa4 C SIBHO 3aJaH-
HOUM (pM3UYECKOU MOZEJNbI0, 3a7]aU, MIOAPa3yMeBaIOIINX CAMOCTO-
ATeJbHOE co3gaHVe PU3NUECKOU MOIeN, aleKBATHON YCIOBUAM
3amaum, B TOM YMCJe 3aJa4 MHKEeHePHOro XapaKTepa;

— IOHMMaHUe HUBUUYECKUX OCHOB U IPUHIIUNOB AeHCTBUS TEXHU-
YEeCKUX YCTPOMCTB U TEXHOJOTUUYECKUX MPOIECCOB, MX BIIUIHUSA
Ha OKPY'KaIOUIyIO CPeny;

— OBJIaJieHWe MeTOJaMI CAMOCTOATEJbHOTO IJIaHUPOBAHUA U MIPO-
BelleHUs (PUBUUECKUX HKCIEPUMEHTOB, aHAJNN3a U MHTEepIpeTa-
muu mHGOPMAINMU, OUpPEeNeJeHUSA JOCTOBEPHOCTU IIOJYYEHHOTO
pesyJibTara;

— co3aHue yCJIOBUM NJIA PA3BUTUA YMEHUHA MPOEKTHO-UCCJIEeN0BA-
TeJbCKOM, TBOPUECKON MJeATeJbHOCTH; pPa3BUTHE UWHTepeca
K cepam nmpodeccHoHATLHON NesATeJbHOCTU, CBA3AHHON ¢ (u-
3UKOM.
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MECTO YYEBHOIO NPEAMETA «®U3UKA» B YYEBHOM MJIAHE

B coorBercTtBuu ¢ @I'OC COO yrinyOnEéHHBIN YyPOBEHDb U3YUECHUS
yuebuoro npeamvera «@Pusnka» Ha ypoBHE cpelHero oourero obpa-
30BaHUA BBLIOMpaeTcAa O0yYaIOIMMMUCH, IJIAHUPYIOIMMMU IIPOLOJI-
JKeHre o0pasoBaHUWs II0 CIENUAJBHOCTAM (QMU3UKO-TEXHUUECKOTO
npodpuid.

VueOHBIM ILIAHOM IIPESYCMOTPEHO HM3yUYeHHe (PU3NKU B 00BLEME
340 u 3a aBa roma obyueHusa: 5 u B Hemesao B 10 u 11 kiaaccax.

B mporpamme Kaskmoro KJjacca mpejJiaraeTrcs pe3epB BpeMeHH,
OTBOAMMBI HAa BAPUATHUBHYIO YaCTh IPOIPAMMBI, COLEpP:KAHUE KO-
TOpO# (opMupyeTcd yUYaCTHUKAMU 00pasoBaTeJLHOIO IMpoliecca.
Jlro6as pabouasa mporpaMMa AOJ:KHA IIOJHOCTHIO BKJIIOYATH B ce0s
coiep:KaHue NAaHHOM IPOrpaMMBbI.
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MJAAHUPYEMbBIE PE3VJIbTATbI

OCBOEHMA YYEBHOI0 NMPEAMETA «®U3NKA»
HA YPOBHE CPEAHETO OBLLEr0 OBPA30BAHUA
(YrNYBJEHHLIN YPOBEHD)

OcBoenne yuebHOro mpemmera «@Pusmka» Ha yPOBHE CPEIHEro
obmrero obpasoBanua (YIIyOJEHHBIN YPOBEHB) MOJIKHO obecIieuu-
BaTh [OJOCTHKEHUHE CJeOyIINX JIMYHOCTHBIX, MeTallpeaMeTHBIX
U IpegMeTHBIX 00pa30BaTEeIbLHBIX PE3YJIbTATOB.

JINYHOCTHLIE PE3YJIbTATHI

I'paxcdancroe 6ocnumanue:

— cOPMUPOBAHHOCTh TPAKIAHCKON HO3UNUU 00ydUaromierocs
KaK aKTHUBHOTO Y OTBETCTBEHHOTO UJieHa POCCUIICKOTO 0o0Iie-
CTBAa;

— OPUHATHE TPASUIVOHHBIX OO0IIeYeOBEeYECKUX TI'yMaHUCTHUE-
CKUX U JeMOKPAaTUYECKUX IeHHOCTE;

— TOTOBHOCTH BECTHU COBMECTHYIO AeATEJIHLHOCTb B MHTEPECAX T'PAK-
IaHCKOI'0 O0IIeCcTBa, y4aCTBOBATH B CAMOYIIPABJIEHUU B IIIKOJIE
¥ JIeTCKO-IOHOIIECKUX OPTaHU3aInaX;

— yMeHUe B3anMOJIEICTBOBATH C COIMAJIBHBIMU UHCTUTYTAMU B CO-
OTBETCTBUU C UX QYHKIUAMU U Ha3HAUECHUEM;

— T'OTOBHOCTH K I'YMaHUTAPHON U BOJIOHTEDPCKON NeATEJIHLHOCTMU.
Ilampuomuueckoe 6ocnumanue:

— c(OpPMHUPOBAHHOCTh POCCUMCKON TPaKIaHCKOU HAEHTUYHOCTH,
HaTPUOTU3MA;

— I[eHHOCTHOE OTHOIIeHWEe K T'OCYAapCTBeHHBIM CUMBOJIAM; JOCTH-
KeHuUAM Poccum B pusuKe U TEXHUKE.
Hdyxoeno-npaecmeennoe 6ocnumanue:

— cOPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, S3TUUYECKOI'O II0-
BeIeHUS;

— CIIOCOOHOCTh OIEHMBATh CUTYAIMI0 ¥ NPUHUMATL OCO3HAHHBIE
pellleHusi, OPUEHTUPYSACh HA MOPAJbHO-HPABCTBEHHBIE HOPMBI
¥ IIEHHOCTHU, B TOM YWCJI€ B JeATEJbHOCTH YUEHOTO;

— 0CO3HaHMe JIMYHOI'O BKJIAJA B IIOCTPOEHME YCTONUNBOTO Oy AYIIIEero.
Jdcmemuueckoe socnumanue:

— 9CTEeTHUYECKOe OTHOIIEHNEe K MHUPY, BKJIIOUYAS 9CTETUKY HAYUYHOI'O
TBOPYECTBA, HPHUCYIIEro Gu3nIecKol HayKe.
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Tpyooeoe eocnumanue:

— HMHTepec K pPasJMYHBIM cepaM IIPodecCHOHATIbHON AeATeabHO-
CTHU, B TOM YWCJI€ CBSIBAHHBLIM C (PUBMKON M TEXHUKOI, yMeHUue
coBepIIaTh OCO3HAHHBIN BBIOOD OyAyIIeil mpodeccuu M peaanso-
BBIBATh COOCTBEHHBIE KU3HEHHbBIE IIJIAHBI;

— IrOTOBHOCTL 1 CIHOCOOHOCTH K 00pPa3soBaHUIO U CAMOOOPA30BAHUIO
B obsiacTu GUBUKU HA MPOTIKEHUU BCEH JKUSHU.
JKonozuveckoe gocnumanue:

— cOPMUPOBAHHOCTb YKOJIOTUYECKON KYJIBTYpPhI, OCO3HAHUE IJIO-
6aJIbHOTO XapaKTepa 9KOJOTHYEeCKUX MPobieM;

— IUIAHUPOBAHWE W OCYIIECTBJIEHNWE NEMCTBUI B OKPYKaloIIeil cpe-
le Ha OCHOBE 3HAHUA IleJIell YCTONUYMBOIO Pa3BUTUA UeJIOBEUe-
CTBa;

— pacuIupeHUte OIBITA AEATEIHLHOCTU JKOJOTHMUYECKOIN HaIpaBJIeH-
HOCTU Ha OCHOBE MMEIOIINXCSA 3HAHUHN 10 (pusmke.

Ilennocmu HAYy41HO20 NO3HAHUA:

— cOPMUPOBAHHOCTh MUPOBO33PEHUA, COOTBETCTBYIOIIETO COBPE-
MEHHOMY YPOBHIO Pa3sBUTUA (PU3NUECKON HAYKU;

— OCO3HaHUe I[eHHOCTU HAayYHOU JeATeJIbHOCTH, TOTOBHOCTD B IIPO-
mecce M3ydyeHUs PUSUKU OCYIIECTBISATH MPOEKTHYIO U MCCJIemo-
BaTeJbCKYIO JeATeJIbHOCTh MHAUBUAYAJIBLHO U B T'PYIIIE.

B mporecce gocTHiKeHUS JIMYHOCTHBIX PE3YyJIbTATOB OCBOEHUS
IporpaMMbI CpefHero oo0Iinero oopasoBaHud 1Mo Gpusuke y obydaro-
IIUXCSA COBEPIIEHCTBYETCS IMOUUOHANLbHBLIL UHMeNLeKm, TTPeAIio-
Jarammuii copMUPOBAHHOCTD:

— caMOCO3HAHUS, BKJIIOUAIOIIETO0 CIIOCOOHOCTh IIOHMMATh CBOE&
SMOI[MOHAJIBHOE COCTOSHNE, BHUIETh HAMPABIEHUS Pa3SBUTHUSI
COOCTBEHHOI SMOITMOHAJIBHOMN cdepbl, OBITH YBEPEHHLIM B cebe;

— camopezyaupo8aHus, BKIIOUYAIOIETO CAMOKOHTPOJb, YMEHUe
OPUHUMATH OTBETCTBEHHOCTH 3a CBOE ITOBEIEeHUe, CIIOCOOHOCTH
amalTUPOBATLCSA K OSMOIIMOHAIBLHLIM U3MEHEHUSIM U IIPOABIATH
TuOKOCTD, OBITH OTKPBITHIM HOBOMY;

— BHYMPEeHHell MOMUBAyUlL, BKJIIOUAIOIeH CTpeMJIeHNe K JOCTHU-
JKeHUIO IIeJIM W yCIIeXy, ONTUMH3M, WHUIMATUBHOCTL, YMEHUe
IeficTBOBATh, UCXOAA U3 CBOUX BO3MOYKHOCTEI;

— amnamuu, BKJIIOYAIONIEN CIOCOOHOCTH IMTOHUMATL SMOIMOHATE-
HOE COCTOSIHNE IPYTUX, VUUTHLIBATH €T0 IPU OCYIIECTBIECHUN 00-
IIeHUsI, CIIOCOOHOCTh K COUYBCTBUIO U COIIEPEKUBAHUIO;

— COUUANbHBLLX HABbLIKO06, BKJIIOYAIOINX CIIOCOOHOCTH BBICTPAU-
BaTh OTHOIIEHUWA C APYTUMHU JIIOAbMU, 3a00TUTHCS, IIPOABIATH
MHTepeC U paspelarh KOHGIUKTHI.
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METANPEAMETHbBIE PE3YJIbTATbI

VHuBepcaanble no3HaBaTeJibHble AEﬁCTBMH

Ba3oeébLe nozuvweckue delicmeusn:

— CaMOCTOATEJbHO (GOPMYJIUPOBATHL M AKTyaJHM3UPOBATH IIPOOJIe-
My, paccMaTpUBATh €€ BCECTOPOHHE;

— OIIpeNesATh LieJn AeATeJbHOCTH, 3aJaBaTh MapaMeTpPbl U KpU-
TePUU UX JOCTUKEHU;

— BBIABJATL 3aKOHOMEPHOCTH U TPOTHUBOPEUHs B paccMaTprBae-
MbBIX SIBJIEHUIX;

— paspabaTbhIBaTh ILJIAH PeUIeHUA IIPOOJeMBI ¢ YUYETOM aHAJIU3a
UMEONIIUXCS MAaTepUAJbHBIX 1 HeMaTepuaJbHBIX PecypcoB;

— BHOCHUTH KOPPEKTHUBBI B JeiATEeIbHOCTD, OI[EHNBATL COOTBETCTBHE
pesyJIbTATOB IIeJIsIM, OI[eHMBATL PUCKH IIOCJAEACTBUN AeATeabHO-
cTH;

— KOOPAMHUPOBATL U BBINOJHATH PabOTy B YCJIOBUAX PEAJIbLHOTO,
BUPTYAJIbHOTO M KOMOMHUPOBAHHOTO B3aMMOIENCTBUA;

— pasBUBATL KpPeaTHBHOE MBIILJIEHNE HPU PelleHUMN KU3HEeHHBIX
npobJieMm.

Basoavle uccnedosamenverue dellcmeus:

— BJaJeTh HAYYHON TEPMUHOJIOTHEH, KJIUEBBIMU HTOHATUIMN
u MeToAaMu (pUBMUYECKON HAYKU;

— BJaeThb HABBIKAMU Y4YeOHO-MCCIEeNOBATEeIbCKON U TPOEKTHOM
IeATeJbHOCTH B o0OJacTu (UBUKU; CIIOCOOHOCTBIO M TOTOBHO-
CTBIO K CAMOCTOATEJLHOMY IIOMCKY METOJOB PeIIeHus 3agayu pu-
3MYECKOT'0 COMep:KaHusd, IIPUMEHEHNIO PA3JIUYHBIX METOI0B IIO-
3HAHUI;

— BJIQJIETh BUAAMU HEATEJHbHOCTU IO MOJyUYEeHHNIO0 HOBOTO 3HAHUA,
ero WHTepIpeTannu, IIpeodpasoBaHUIO U IIPUMEHEHUIO B pas-
JUYHBIX YUYEOHBIX CUTYAllUAX, B TOM YKCJIE IIPU CO3TAHUU yued-
HBIX IIPOEKTOB B 00JIACTU (PUBUKI;

— BBIABJATL IPUUYUHHO-CJIEACTBEHHBIE CBA3Y U aKTyaJIn3uPOBaAThH
3amauy, BBIABUTATh I'MIIOTE3Yy €€ pelleHts, HAaXOAUThL apryMeH-
THI IJIA JOKa3aTeJIbCTBA CBOUX YTBEeP:KIEHMI, 3a1aBaTh IIapaMe-
TPl U KPUTEPUU PEIICHNT;

— aHAJM3UPOBATH MOJIYUYEeHHBIE B XO/e PelleHns 3aJaun pe3yJbTa-
TbI, KPUTUUYECKM OIEHMBATHL HX [JOCTOBEPHOCTDH, IIPOTHO3UPO-
BaTh U3MEHEHNEe B HOBBLIX YCJIOBUAX;

— cTaBUTh U (GPOPMYJIMPOBATh COOCTBEHHBLIE 3aJauud B oOpasoBa-
TeJbHOUN NeATeJbHOCTH, B TOM UYHCJIe IIPU U3YUEHUU PUIUKU;
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— IaBaTh OLIEHKY HOBBIM CHUTYAIUAM, OI[eHUBATH ITPUOOPETEHHBINA
OIBIT;

— yMeTb IIEPEeHOCUTDb 3HAHUS 10 GU3UKEe B IPAKTUUECKYIO 00JIaCTh
JKU3HeNeATeIbHOCTH;

— yMeTh WHTEerPUPOBATH 3HAHUS U3 PA3HBLIX IIPEIMETHBIX 00Jia-
cTeil;

— BBIABUTaTh HOBBIE WHIEU, HpeajaraTh OPUTHMHAJbHBIE TOIXOMbBI
U pellleHUs; CTABUTh IIPO0JEeMbl M 3aJauM, JONYCKAIOIINe ajlb-
TepHATUBHLIE PEIIeHUs.

Paboma ¢ ungpopmayuei:

— BJaJeTh HABLIKAMU IIOJYUYEHUs MHMOPMAIUU (PU3UUECKOr0 CO-
Iep:KaHuA U3 MCTOUYHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCY-
IECTBJIATL MONCK, AHAJIN3, CUCTEMATHU3AINI0 1 MHTEPIPETAIIIO
uH@OPMAINN Pa3JINUYHBIX BUAOB U (pOPM IIpeICTaBICHII;

— OIIEHMBATH JOCTOBEPHOCTHb MH(POPMAIINL;

— HCHO0JIb30BaTh CPeJACcTBa MH(POPMAIMOHHBIX M KOMMYHUKAI[OH-
HBIX TEeXHOJIOTUHM B pelleHUU KOTHUTUBHBIX, KOMMYHUKATUB-
HBIX ¥ OPTaHUB3AIMOHHBIX 3aJad C coOJiogeHueM TpeboBaHUIA
SPrOHOMUKU, TeXHUKU 0e30IIacCHOCTU, TUTHEHHI, pecypcochepe-
JKeHMs, IPABOBBIX M 3THYECKHUX HOPM, HOPM MHPOPMAIMOHHOMI
0e30I1aCHOCTH;

— €c03aBaTh TEKCTHI PU3NUECKOTO COAEPKaHUA B PA3IMUHBIX (pop-
Marax ¢ yu4éToM HasHAUeHUs MHMOPMAIUU U IIeJIeBOH ayauTo-
puu, BRIOMpPas ONTHMAJILHYIO (GOopMy IpPeACTABIEHUS W BU3ya-
JIN3AIN.

VHuBepcaanble KOMMYHUKATUBHbIE AeicTBuA

Oobuwenue:

— OCYIIECTBJIATh OOIleHMe Ha ypoKaX (PpU3MKU M BO BHEYPOUHOIL
IesaTeIbHOCTH;

— pacIio3HaBaThb MPEIIOCBLIKN KOHQMJIUKTHBIX CUTyaIUil U CMAT-
9aTh KOHMJIMKTHI;

— Pa3BEPHYTO U JIOTUYHO W3JIATaTh CBOIO TOUKY 3PEHUS C UCIIOJb-
30BaHUEM S3BIKOBBIX CPEICTB.
Coemecmnuasn deamenbHOCMb:

— IOHMMATDH U MCIIOJb30BATH IIPEUMYIIleCTBA KOMaHIHON M WHIU-
BUAYAJIbHOU PaboOThI;

— BLIOMpATh TEeMATHKy UM METOALI COBMECTHBIX JeHCTBUII C yué-
TOM OOIIMX WHTEPECOB M BO3MOXKHOCTEH KasKIOTO UJIeHA KOJLIEeK-
THUBA;
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OPUHUMATL I[eJI1 COBMECTHOM [IesTeJIbHOCTH, OPraHM30BLIBATH
¥ KOOPAMHUPOBATL OEHCTBUSA II0 €€ NOCTUKEHHIO: COCTABJIATDH
IJIaH JEeUCTBUM, pacupenesaTb POJU C YUETOM MHEHUM ydacT-
HUKOB, O00CYKIaTh Pe3yJIbTAThI COBMECTHOM pPaboThI;
OLIEHMBATH KAauecTBO CBOEro BKJAZAa YW KaMKIOro YyYacTHHKA
KOMAaHAbI B OOIMUNA pPe3yJabTaT II0 pas3spabOTaHHBIM KPUTE-
pusam;

mpeajaraTh HOBBIE IPOEKTHI, OI[EHUBATD UAEeU C TO3UIIUYU HOBM3-
HbI, OPUTHUHAJIBbHOCTH, TPAKTUUECKON 3HAUYNMMOCTH;
OCYIIECTBJATL IMO3UTUBHOE CTPATermuecKoe MIOBeJeHUe B pas-
JUYHBIX CUTyalluAX, HPOSABJIATH TBOPUYECTBO U BOOOpasKeHUe,
ObITH MHUITMATUBHBIM.

YHuBepcanbHble perynaTuBHble AeicTBUA

14

Camoopzanuzayusn:

CaMOCTOATEJIbHO OCYIIEeCTBJIATH II0OSHABATEJbHYIO NeATEeJILHOCTh
B obslacTy (UMBUKUW M aCTPOHOMUU, BBISBJIATH IPOOJIEMBI, CTa-
BUTH U (hOPMYJIUPOBATH COOCTBEHHBIE 3a7aUU;

CaMOCTOSITeJIFHO COCTABJIATH IJIAH PEIleHUA PACUETHBIX U Kaue-
CTBEHHBIX 3aJau, ILJIaH BBLINOJHEHUS NPAKTUUYECKON padoThI
C YYETOM KMEIOIIUXCSA PECypcoB, COOCTBEHHBIX BO3MOYKHOCTEN
¥ OPEAIOYTEeHUI;

IaBaThb OI[eHKY HOBBLIM CUTYAIIUIM;

pacuIupATh PaMKM yueOHOTo IpegMeTa Ha OCHOBE JIMYHBIX IIPeJ-
IIOYTEHUH;

IejlaTh OCO3HAHHBINM BBIOOP, apryMeHTHUPOBATHL €ro, OpaTh Ha
cebsa OTBETCTBEHHOCTH 3a pellleHue;

OLIEHUBATH TPUOOPETEHHBIN OIIBIT;

c110co6CTBOBATh (POPMUPOBAHUIO U IPOSBIECHUIO HIMPOKOM 9py-
IUUU B 00sacT pU3UKU, TOCTOAHHO IMOBBIIIATH CBOM 00paso-
BaTeJILHBIY U KyJIBTYPHBIH YPOBEHbD.

Camoxonmpons:

IaBaTh OLIEHKY HOBBIM CUTYyalliiM, BHOCUTH KOPPEKTUBHI B Je-
ATEeJIBHOCTD, OIEHUBATHL COOTBETCTBUE PE3YJIbTATOB ILIEJIAM;
BJIQZIETh HAaBBIKAMU IIO3HABATEJIBLHOM pedIeKCUU KaK OCO3SHAHUA
COBepUIAeMBIX OeHCTBUU M MBICIUTEJbHBIX IIPOIECCOB, UX pe-
3yJBTATOB U OCHOBAHUI; MCIIOJIb30BATh IPUEMEBI PeIEKCUN AT
OLIEHKM CUTYyaIlluu, BbIOOpa BEPHOT'O PeLIeHUsd;

YMETH OI[eHMBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PEIleHUA
0 UX CHUKEHUIO;
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IHpunamue ceba u dpyzux:
— IPUHUMATH cebs, IOHNMAA CBOU HEJOCTATKM U JOCTOUHCTBA;

— IPUHUMATH MOTHUBEI U apT'yMeHTHI JPYTUX IIPU aHaJN3e pPe3yJib-

TaToOB OeATEJIbHOCTH,
— IIPU3HaBaThb CcBOE IIPaBO 1M IIpaBO APYTruUX Ha OIINOKH.

NPEAMETHBIE PE3V/IbTATDI

10 Knacc

B mporecce msyueHmsa Kypca GOUIUKH YIUIYOJEHHOTO YPOBHSA

B 10 Kyacce y4eHUK HAYUUTCA:

— OOHUMATh POJb (PUBUKK B SKOHOMUUYECKOM, TEeXHOJOTHYECKOM,

9KOJIOTUYECKOM, COIMAJbLHON U JdTUYECKO cihepax medaTeIbHO-
CTH UeJIOBeKa; POJb UM MecTO (DU3UMKU B COBpPEeMEeHHOII Hay4HOU
KapTUHe MUpa; 3HaUeHUEe OIIMCAaTEeJIbHON, CUCTEMAaTU3NPYIOIIE,
00'BSICHUTEIBHON U IPOTHOCTUYECKOH (QYHKIIMI (pu3uUecKoit Te-
oOpUUu — MeXaHUKU, MOJEKYJIAPHOH PUIUKU U TEPMOIUHAMUKHY;
poab dusuUeckoil Teopuu B (POPMHUPOBAHUHN NIPEACTABICHUMN
0 (pU3UUECKOUN KapTUHEe MUpPa;

pasinyaTh YCJOBUSA NPUMEHUMOCTH Mojesell (MU3NUYEeCKUX Tes
u mpoilleccoB (ABJeHUIT): MHepIaJIbHAasA cUCTeMa OTcuéra, abco-
JIOTHO TBEPJOE TeJ0, MaTepuajbHad TOUKA, PAaBHOYCKOPEHHOE
IBUXKEeHUEe, CBOOOMHOEe majeHWe, abCOJIIOTHO ynpyrasa aedopma-
musa, abCoJIOTHO YIpyroe u abCOJIOTHO HEYIPyroe CTOJIKHOBE-
HUA, MOJEJNU Trasa, ;KUIKOCTH U TBEPAOTO (KPHCTAJJIMUECKOTO)
TeJla, UAeaJbHBINA Ta3, TOYEUHBIN 3apsal, OJHOPOLHOE 3JIEeKTPU-
YyecKoe MOJIe;

pasauuaTth ycaoBusA (TPaHUIILI, 00JaCTH) TPUMEHNMOCTH (QU3MUe-
CKUX 3aKOHOB, IIOHMMATh BCEOOIMIT XapakTep QyHIaMeHTAIbLHBIX
3aKOHOB 1 OTPAHNUYEHHOCTb MCIIOJIb30BaHUSA YaCTHBIX 3aKOHOB;
aHaAJIM3UPOBATh U OOBACHATL MeXaHWUEeCKHe IPOIeCChl 1 SABJIE-
HUA, UCIIOJb3ys OCHOBHBIE TIOJIOXKEHUS U 3aKOHBI MEXaHUKU
(OTHOCUTETBHOCTh MEXaHUYECKOTO ABUIKEHUSA, GOpMYyJIbl KUHE-
MaTUKMU PaBHOYCKOPEHHOTO ABWIKEHUA, ITpeoOpasoBaHmaA [anu-
Jes IJIs CKOPOCTH U IepeMelleHns, 3aKoHbl HbIOTOHA, TPUHITUIT
oTHOcHuTeJabHOCTH ['annies, 3aKOH BCEMUPHOTO TATOTEHUA, 3a-
KOHBI COXpPaHEeHUS MMITYJIbCA M MeXaHWUYeCKON 9Hepruu, CBA3b
padboTHI CUJBI ¢ UBMEHEeHNEeM MeXaHWUYEeCKON SHepruu, yCJIOBUSA
paBHOBecHUA TBEPAOTO TeJia); IIPU 3TOM HCIIOJIH30BATH MATEMAaTU-
YyecKoe BHIDaKeHUe 3aKOHOB, YKa3bIBATh YCJIOBUA IIPUMEHUMO-
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ct PU3NUYECKUX 3aKOHOB: HmpeobOpasoBaHuii 'ammiess, BTOporo
U TpeThbero 3akKoHOB HbIOTOHA, 3aKOHOB COXPAaHEHUS MMIYJbCca
U MexXaHWYeCcKoli sHepruu, 3aKOHA BCEMUPHOTO TATOTEHU;
aHAJIU3UPOBATh M OOBACHATH TEIJIOBBIE IIPOIECCHI U ABJICHUA,
ucnoab3ysa ocHoBHBIe mojokeHuA MKT u 3aKOHBI MOJIEKYJIAD-
HOM (QUBUKH U TEepMOAMHAMUKHN (CBSA3h MaBJIEHUS HIeaJIbHOTO
rasa co cpemHell KWHEeTUYECKOl dHEPTUEN TEeMJIOBOTO ABUIKEHUSI
U KOHITeHTpaIueil ero MOJIEKYJI, CBA3b TeMIEepaTyphl BEIIeCTBa CO
cpelHell KMHEeTMYEeCKOH SHepPrueil TeILIOBOTO ABMKEHIS ero YaCTHIl,
CBA3b JABJIEHUS WMIeaJbHOTO ra3a C KOHIEHTpalueil MOJIEKYJI
U ero TeMmeparypoil, ypaBHeHue MenneneeBa—Kiamneiipona,
HepPBLINT 3aKOH TEePMOAMHAMUKU, 3aKOH COXPAHEHUA SJHEPTUu
B TEILJIOBBIX IPOIleccax); IIPKU 9TOM HCIIOJIb30BAThL MaTeMaTHUYe-
CKOe BBhIpa'KeHUe 3aKOHOB, YKas3bIBAThb YCJIOBUS IIPUMEHUMOCTU
ypaBuenus MeHgeneeBa— Kiameiipona;

aHAJIU3UPOBATh U OOBSACHATDL dJEKTPUUYECKUE ABJIEHUA, UCIIOIb-
3ys OCHOBHBIE IIOJIOMKEHUS U 3aKOHBI 3JIEKTPOANHAMUKY (3aKOH
COXpaHEeHUs BJIEKTPUUECKOTO 3apsna, 3akoH KyJsoHa, moreHu-
aJIbHOCTh 9JIEKTPOCTATHUYECKOTO II0JISA, IPUHIIUI CYIEePIO3UIIUNT
5JIeKTPUUYECKUX TOJIeH, IIPU STOM yKas3bIBas YCJIOBUA IIPUMEHU-
mocTu 3akoHa KyjoHa; a Takike IPaKTUUYECKU BayKHbIE COOTHO-
meHus: 3akoubl OMa [Jid yJyacTKa ey U AJIA 3aMKHYTOMH dJIeK-
TpUUYecKoil menu, 3akoH [xxoyna—Jlenna, npasuia Kupxroga,
3aKoHBI Papasea IIa 3JIEKTPOIN3a);

OMUCHIBATH GUBUUECKUE IIPOIECCHI U ABJEHUS, UCIIOJIb3Y sl BEJIU-
YMHBI: IIepeMelleHre, CKOPOCTb, YCKOpPEeHHe, HMIIYJIbC Teja
¥ CHCTeMBI TeJI, CIJjIa, MOMEHT CHUJbI, JaBJeHUe, ITOTeHIInATbHAad
SHeprusa, KWHeTUYeCKas dHeprusd, MexaHuuecKasd SHeprus, pa-
60Ta CHUJIBI; I[EHTPOCTPEMUTEJIbHOE YCKOPEHUe, CHUJIa TSKEeCTH,
cuJja yIpyrocTu, Cuja TPeHUsA, MOIIHOCTh, d9HePrusd B3anMoIeli-
CTBUS Teja ¢ 3eMJIEH BOIU3YM €€ ITIOBEPXHOCTU, SHEPTUA YIPYToi
medopManuu TMPYKUHBI; KOJWYECTBO TEIJIOTHI, abCOJIOTHAS
TeMIepaTrypa TeJja, pabora B TePMOAMHAMHUKE, BHYTPEHHSSA
9Heprus HUIAeaJbHOTO OZHOATOMHOTO Trasa, padoTa HIeaJbHOTO
rasa, OTHOCUTeJIbHAA BIAKHOCTb Bo3ayxa, KIIIl umgeaabHOTO Te-
IJIOBOTO [OBUTATENSA; JJIEKTPUUECKOEe II0Jie, HAIPAKEHHOCTh
SJIEKTPUUECKOI0 II0JISI, HAIPSKEHHOCTD IOJIA TOYEUHOr'o 3apana
WJIN 3apsKEeHHOTO Ilapa B BaKyyMe U B AUAJIEKTPUKE, IIOTEeHIIU-
aJl 9JIeKTPOCTAaTUYECKOTO TOJIA, PA3HOCTh IIOTEHIIMAJIOB, BJIEKT-
POABIDKYIIasA CHUJIa, CUJA TOKA, HANIPAXKEHUWE, MOITHOCTL TOKA,
dJIEKTPUUYECKAasi EMKOCTh ILJIOCKOI'O KOHIEeHCATOPa, COIPOTHUBIIE-
HUEe ydYacTKa ILeNU C MOCJeTOBATEJbHBIM M MapaJljieJbHBIM CO-
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eInHeHeM Pe3NCTOPOB, SHEPTUA SJIEKTPUUYECKOTO OIS KOHIeH-
caTopa;

— O0BACHATHL 0COOEHHOCTU ITPOTEKAHUA (PUSUUECKUX SIBJIEHUI: Me-
XaHUYeCKOoe BMKEHNE, TeIJIOBOe IBIKEeHWEe YaCTHUIl BeIecTBa,
TEILJIOBOe PaBHOBecHWe, OPOYHOBCKOe ABM:KeHUe, nuddysus, ucma-
peHme, KHUIleHWe U KOHAeHCaIlndA, IJIaBJeHNe U KPUCTAJLIU3aIud,
HAIIPaBJIEHHOCTD TEILIONepeqauu, SJIEeKTPU3aIiid TeJl, SKBUIOTEeH-
ITIAJTBHOCTh ITOBEPXHOCTH 3apPAKEHHOTO TPOBOTHUKA;

— MOPOBOAUTH MCCJIENOBAHME 3aBUCHUMOCTU ONHOII (PU3UUECKOH Be-
JUYUHBI OT IPYTO¥ C MCIOJIb30BaHEM MPSIMbIX U3MEPEHUI: IPU
5TOM KOHCTPYMPOBATHL YCTAHOBKY, (PHUKCHUPOBATH PE3yJIbTaThI
TOJYYEeHHO! 3aBUCUMOCTHU (PM3UUECKUX BEJIWUYUH B Bue rpadu-
KOB C yYE€TOM aOCOJIIOTHBIX IOTPEITHOCTEH W3MEepeHUM, ejiaTh
BBIBOJBI IO pe3yJbTaTaM MCCJIeIOBaHUS;

— IIPOBOAUTHL KOCBEHHLIE M3MEPeHUs (PU3UUECKUX BEJUUUH; HPU
5TOM BBIOMpPATH ONTHUMAJLHBLIN METOI M3MEPeHHUs, OIeHUBATh
abCOJIIOTHBIE M OTHOCHUTEJbHBbIE HOTPEITHOCTH IIPAMBIX U KOC-
BEHHBIX U3MEPEHU;

— IPOBOAUTH OOBITHI IO IIPOBEPKE IIPEIIOKEeHHONM I'MIIOTe3hI: IJIa-
HUPOBATH JKCIEPUMEHT, COOMPATh 9KCIEPUMEHTAJIBbHYIO yCTa-
HOBKY, aHAJM3UPOBATH HOJYUEeHHBIE Pe3yJbTaThl U NE€JIaTh BbI-
BOJ O CTaTyce IPeIJO:KeHHON T'MIIOTE3hI;

— cob6urroaTh IpaBuja 6e30IacHOT0 TPy LA IPU IIPOBEIEeHUN HCCIe-
IOOBAHUM B paMKaxX YyuYeOHOTO BJKCIepHMMEeHTa, IIPaKTUKyMa
U yueOHO-UCCIeJOBATEeIbCKON 1 ITPOEKTHOM MEeATEIbHOCTU C HC-
MOJIb30BAHNEM HN3MEPUTEJIbHBIX YCTPOMCTB M JabopaTOPHOTO
000OpyIOBaHUA;

— pemIaTh pacuyéTHbIe 3aJaul C ABHO 3aJaHHON M HEeSIBHO 3aJaHHOU
pmBUUECcKON MOAeabI0: Ha OCHOBAHUY aHAJIM3a yCJI0BUA 000CHO-
BBIBATh BHIOOD (QU3MUECKOIl MOJeJi, OTBedalneii TpeboBaHUAM
3amaun, IPUMEHATh POPMYJIbl, 3AKOHBI, 3AKOHOMEPHOCTU U TIO-
CTYyJaThl GUBNUECKUX TEOPUU IPU NUCIOIHL30BAHUN MaTeMaTuue-
CKIX METOJOB PellleHud 3aJad, IPOBOAUTh PacuEéThl Ha OCHOBA-
HUU UMENUXCs MJaHHBIX, aHaJU3UPOBATL pPe3yJbTAThI
¥ KOPPEKTUPOBATh METOAbI PEIIeHUsI C YIETOM IIOJYUEHHBIX pe-
3yJILTATOB;

— pelraTh KadeCTBEHHBIE 3ajauu, TpeOylolue IMPpUMEHEHUs 3Ha-
HUU M3 PasHbIX PasiejioB IIKOJBHOTO Kypca (QU3UKHU, a TaK:Ke
WHTeTrpaluy 3HaHWI M3 APYTruX HPEeIMETOB eCTeCTBeHHO-Hayd-
HOTO ITMKJIA: BBICTPAWBATh JIOTUUECKYIO ITEIIOYKY PaCCy:KIeHUMI
C OIMOpO¥l HAa M3y4YeHHbIe 3aKOHBI, 3aKOHOMEPHOCTH U (uaude-
CKUe SBJIEHUS;
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HWCIIOJIb30BATh TEOPETHUUYECKUe 3HAHUS IJIA O0BSCHEHUS OCHOB-
HBIX IPUHIIUIOB PaboThl M3MEPUTEJNbHBLIX IIPUOOPOB, TeXHUUE-
CKUX YCTPOMCTB M TEXHOJOTUUYECKUX IIPOIECCOB;

OPUBOAUTH IIPUMEPHI BKJIaZa POCCUMCKUX U 3apyOEKHBIX yUé-
HBIX-(PUBUKOB B DPa3BUTHE HAyKH, B OOBSICHEHHE IIPOIECCOB
OKDPYJKaIoIero Mupa, B Pa3BUTHE TeXHUKU U TEXHOJOTUI;
aHaAJIU3UPOBATh U OIEHUBATH ITOCJEACTBUS OBITOBOM M IIPOU3-
BOJCTBEHHOM IeATEeJbHOCTU UYeJOBeKa, CBA3AHHON c dusauue-
CKUMMU IIPOIleCCAMM, C MO3UINNA DKOJOTHUUECKON 6e30macHOCTH,
OpeACcTaBJIeHUHN O PAIMOHAJIBHOM IPUPOAOIIOIHL30BAHUMN, a TaK-
JKe pasyMHOM HCIIOJIb30BaHUM MOCTHM/KEHUWUN HAYKMU W TEeXHOJO-
ruil 01 gajJbHEHNIIero pasBUTUA YeJIOBeUeCKOro o0IecTBa;
OPUMEHATh Pas3JIuUYHbIe cIoco0bl paboThl ¢ mHpoOpMaIei (u-
3UYECKOTO COAEP:KaHUsA C WMCIOJHb30BAHWEM COBPEMEHHBLIX WH-
GOopMAaIMOHHBIX TEXHOJOTUM: IPU STOM HCIOJL30BAThH COBpE-
MeHHble UWHG(pOPMAIMOHHBIE  TEXHOJOTUU AJA  IIOuCKa,
nepepaboOTKU U MPeIbABIEHUA YUYeOHOU M HAYYHO-IIOIMYJIAPHOMI
nHOPMAaIN, CTPYKTYPUPOBAHUSI U MHTEPIIpEeTannu uHopma-
WU, IOJYYeHHOM U3 PAa3JIUUYHBLIX HNCTOUHUKOB; KPUTUUYECKU
aHAJIM3UPOBATh MOJYUYaeMyio nHGOPMAIIUMIO U OIleHUBATh €€ I0-
CTOBEPHOCTh KAK HA OCHOBE MMEIOIINXCS 3HAHUM, TaK M Ha OC-
HOBe aHaJIM3a MCTOUYHUKA MHpOPMAIUN;

HPOSABIATH OPraHU3aIIMOHHbBIE 1 II0O3HABATEJIbHBIE YMEHUA CAMO-
CTOSITEeJIBHOTO MPUOOPETeHNA HOBBIX 3HAHUI B MpoIlecce BHIIIOJI-
HEHUS NPOEKTHBIX U y4eOHO-UCCIeqoBaTeJbCKUX pador; pado-
TaTh B T'PYIINIE C UCIOJHEHNEeM Pas3IMUYHBIX COIUAJIbHBIX POJIEH,
IJIAHUPOBATHL PabOTy T'PYIIIbI, PAIIMOHAJIBHO PaciIpeneaTh JIe-
ATEeJBLHOCTh B HECTAHOAPTHBIX CUTYyallMAX, aJeKBaTHO OIleHU-
BaThb BKJIAJ Ka)KJIOr0 M3 YYACTHUKOB I'PYINbI B pellleHue pac-
cMaTpHUBaeMOIl MPOOJIeMbI;

IPOABIATH MOTHUBAIIUIO K OymyIeii mpodecCroHATbHON MeaTelb-
HOCTHU II0 CIIEIUATBHOCTAM (DU3UKO-TEXHUUYECKOT0 TPodms.

11 knacc

B mpomecce uayueHumsas Kypca (pUIUKH YIUIyOJEHHOTO YPOBHSA

B 11 KJjlacce yUeHUK HAYUYUTCS:
— OOHUMATH POJb (PUBUKN B SKOHOMUUYECKOM, TEeXHOJOTHYECKOM,
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COIIMaJIbHOU M BTUYECKOU chepax AeATeIbHOCTU UeJIOBEKAa; POJIb
U MeCTO (1)1/131/1141/1 B COBpeMeHHOfI Hay‘lHOfI KapThuHe MUpa; POoJib
aCTPOHOMUU B IIPAKTUUYECKOUN OesSTeJbHOCTH UeJIOBeKa U Iajlb-
HeHIeM HAYYHO-TEXHNYECKOM Da3BUTUU; 3HAUEHUE OIlrcaTellb-
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HOUM, CHUCTEMaTU3UPYIOIIEe, OO0BbSICHUTEIBHON U IITPOTHOCTUYE-
CKOII (QYHKIUI (PUBWYECKON Teopum — BJIEKTPOJAMHAMUKH,
CIIeIIAJIbHON TeOpPUU OTHOCHUTEJIbHOCTU, KBAHTOBOI (OU3UKU;
posb (Gusuueckoil Teopuu B (HOPMUPOBAHUU NIpPeACTaBIEHUN
0 (umsuyecKoil KapTMHE MUpPA, MeCTO (PU3NUECKON KapTUHBI
Mupa B 00IleM pPALY COBPEMEHHBIX €CTeCTBEHHO-HAYUYHBIX IIPel-
CTaBJIEHUI O IIPUPOJE;

— pas3inyaTh YCJIOBUA IIPUMEHUMOCTH Mojeaell (QUIMUeCKUX TeJt
U TIpOIlecCcoB (ABJIEHUI): OAHOPOIHOE SJIEKTPUUYECKOe 1 OTHOPOI-
HOe MATHUTHOE ITOJIA, TapMOHHWYECKHe KoJie0aHWs, MaTeMaTude-
CKUII MasATHUK, UAEAJLHBINA IPYKUHHBIAH MaATHUK, TapMOHMIYe-
CKHe BOJIHBI, UIeaJbHBIN KOJIeOATeTbHBIN KOHTYD, TOHKAA JIMH3Aa;
MofeJsiell aToMa, aTOMHOTO AApa ¥ KBAHTOBOI MOJEJIN CBETA;

— pasauyaTrh ycJaoBUA (IPaHUIBI, 00JaCTH) IPUMEHUMOCTH (Ppu3u-
YeCKMX B3aKOHOB, ITOHMMATL BCEOOIIMII XapakTep (yHIaMeH-
TaJbHBIX 3aKOHOB 1 OTPAHMYEHHOCTH MCIIOJB30BAHUS YACTHBIX
3aKO0HOB;

— aHAJW3UPOBATh U OOBSACHATH 9JEKTPOMATHUTHBIE IIPOI[ECCHI
U ABJIEHUS, UCHOJb3YA OCHOBHBIE ITOJOKEHUSA W 3aKOHBI JJIEKT-
POOIVMHAMUKHN U CIEINaJbHON TeOPUUN OTHOCUTEJBHOCTU (3aKOH
COoXpaHeHUuA DJEKTPUUECKOTO 3apana, cuyia Ammepa, cuua Jlo-
peHIla, 3aKOH 3JEKTPOMATHUTHON WHAYKIINM, MPaBUIO JleHIa,
c¢Ba3b IC caMOMHAYKIIMU B 9JIEMEHTE 3JeKTPUUYECKON Ienu co
CKOPOCTHIO N3MEHEHUA CUJILI TOKA; IIOCTYJIATHI CHeIUATbHON Te-
OPUU OTHOCUTEJBHOCTH OUHIITEHHA);

— aHaJIM3UPOBATH U OOBSACHATHL KBAHTOBBIE ITPOIECCHI 1 SABJICHUSI,
WCIIONIb3Ys IIOJOYKEHUsA KBAHTOBOW (uauiku (ypaBHeHUHe OUH-
mretina gua goroaddexra, IepBhIil U BTOpoi noctynaTtel Bopa,
IPUHIIAII COOTHOIIEHUS HeoIlpeneéHHocTell [eiisenGepra, 3a-
KOHBI COXPaHEHUA 3apPsSA0BOTO M MAaCCOBOTO UMCEJ U JSHEPTUU
B AEPHBIX PeaKIUAX, 3aKOH PAaJMOAKTUBHOIO pacliazia);

— OTNHUCHIBATh GU3UUECKUEe IIPOIIECCHl U ABJIEHUA, NCIIOIb3Y A BEJIN-
YUHBI: HAIPSIKEHHOCTD SJIEKTPUUECKOTO MOJIsS, IIOTEHIINAJ dJIeK-
TPOCTATHUUECKOTO IIOJIfA, PA3HOCTH MOTEHIIMAJIOB, 3JEKTPOIBU-
JKyIas CUJia, MHAYKIUA MATHUTHOTO IT0JIS, MATHUTHBIN MOTOK,
cusma Amiepa, MHIYKTUBHOCTD, SJIEKTPOABIIKYIAA CHUJIA CAMO-
WHAYKIIANA, SHEePTUsa MarHUTHOTO MOJIS IIPOBOAHUKA C TOKOM,
PEJTATUBUCTCKUN UMNOYJIbC, IIOJHASA DJHEPIrus, dHEPTUA ITOKOA
CBOOOIHOUM YACTUIILI, YHEPTHUA U HUMOYJILC (POTOHA, MacCOBOE
YUCJIO W 3apAN Anpa, SHEPTUusA CBA3U AAPA;

— OOBACHATL OCOOEHHOCTUH TPOTEKAHUS (PU3UUYECKUX ABICHUMN:
5JEeKTPOMArHUTHAA WHAYKINA, CAMOMHAYKIUS, PE3OHAHC, UH-
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TepdhepeHIUA BOJH, TUGPaKINA, TUCIEPCUs, TOJHOEe BHYTPEH-
Hee oTpakeHue, QoroajeKkrTpuueckuii adpderr (dporoadpdexr),
anb(da- u 6eTa-pacmanbl anep, raMMa-us3jaIydeHue Aaep; husude-
CKUe IIPUHIINIILI CIIeKTPAJIbHOTO aHaJamu3a 1 paboThI Jiasepa;
OmpenesisiTh HalpaBJeHWe WHAYKINY MATrHUTHOTO IIOJA IIPO-
BOJHIKA C TOKOM, cibl Amiiepa u cujibl JIopeHIa;

CTPOUTHL M300paskeHume, co3gaBaeMoe IJIOCKUM 3epPKajioM, TOH-
KOM JIMH30M, M PACCUUTHIBATH €TI0 XapaKTEePUCTUKN;
OPUMEHATh OCHOBOMIOJIATAIOI[E AaCTPOHOMUYECKHe IOHATHUSI,
TEOPUU U 3aKOHBI IJIA aHAJAN3a U O0bACHEHUA PU3UUECKUX IIPO-
IIeCCOB, IIPOMCXOAAINUX B B3BE3NaxX, B B3BE3MAHBIX CHUCTEMaX,
B MeKTaJIaKTUYECKOM cpene; IBUKeHUA HeOEeCHBIX TeJs, 9BOJIIO-
Uy 3B€31 U BeceneHHOI;

IPOBOAUTH HMCCJEIOBAHUE 3aBUCUMOCTEH (PUBMUECKUX BEJIUUUH
C UCHOJb30BAHUEM IIPAMBIX U3MEPEHUN: IIPU 3TOM KOHCTPYHUPO-
BaTh YCTAHOBKY, (PUKCHPOBATH Pe3yJabTAThl IOJYUYEHHO! 3aBU-
CUMOCTH (PUBUYECKUX BEJIWYWH B BUAe I'pad@UKOB C yUéToM ab-
COJIIOTHBIX IIOTPENIHOCTel u3MepeHWuii, ejiaTh BBIBOABI IIO
pes3yJabTaTaM HCCJIETOBaAHUS;

TIPOBOAUTH KOCBEHHBIE M3MEPEHUA (PUBUUECKUX BEJIMUUH; IIPU
5TOM BBIOMPATh ONTUMAJLHBIN METOH M3MepPEeHWs, OIeHUBATDH
abGCoOJIOTHBIE M OTHOCUTEJbHBIE TOTPEIIHOCTU IMPAMBIX U KOC-
BEHHBIX U3MEPEHUN;

TIPOBOAUTH ONBITHI IO IPOBEPKE MPEAJIOKEHHON TMIIOTE3hI: II1jIa-
HUPOBATH JKCIEPUMEHT, COOMPATh 9KCIEPUMEHTAJIBbHYIO yCTa-
HOBKY, aHAJIM3MPOBATh MOJYUYEHHBIE pe3yJbTaThl U AejaTh BbI-
BOJI O CTaTycCe IPEeIJ0KEeHHON THMIIOTE3HhI;

OIIMCBHIBATH METOAbI IIOJIYUEHUS HAYYHBIX AaCTPOHOMHYECKUX
3HAHUI;

co0IoIaTh IpaBuia 6€30IIacHOr0 TPYAa IPU IPOBEAeHNI UCCIIe-
IOOBAHUM B paMKaxXx yuYeOHOTO SKCIepHuMeHTa, IIPaKTHKyMa
U yueOHO-UCCIeJOBaTeIbCKON 1 IIPOEKTHOM MeATeILHOCTU C HC-
TOJIb3OBAHMEM W3MEPUTEJBHBIX YCTPOUCTB M Jab0paTOPHOTO
000OpyIOBaHIA;

pellaTh pacueéTHBIE 3a/la4YM C ABHO 3aJaHHON W HEABHO 3aJaHHOM
GpuBUUECKON MOJeJIbI0: Ha OCHOBAHUU aHAJIN3a YCJIOBUSA BBIOU-
path dpusmUecKue MOMAeN, OTBeuarollue TpeboBaHUAM 3amadu,
OPUMEHATH (OPMYJbI, 3aKOHBLI, 3aKOHOMEPHOCTH U IIOCTYJIATHI
GU3UIECKUX TEOPUM HPU MCIIOJIIB30BAHUM MATEMaTHUUYECKUX Me-
TOJOB PENIEHUA 3a7a4, IPOBOANTH PACUETHI HA OCHOBAHUU MMe-
IONUXCSA MAHHBIX, aHAJUBUPOBATL PE3YJbTATHI M KOPPEKTHPO-
BaThb METOABI PEIleHUsI C YUETOM ITOJYUEeHHBIX Pe3yJIbTaTOB;
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— pelraTh KadeCcTBEHHBIE 3ajauu, TPeOylolue IMPpUMEHEHUs 3Ha-
HU M3 PasHBIX Pas3feJioB IIKOJBHOTO Kypca MU3UMKM, a TaKKe
WHTeTpanunuyu 3HAHWUN W3 APYTrUX HPEIMETOB eCTeCTBEHHO-Hay4-
HOTO ITMKJIA: BBICTPAMBATH JIOTUUECKYIO ITEIIOYKY PaCCY:KIEHUMN
C OIOpO¥l HAa M3y4YeHHbIe 3aKOHBI, 3aKOHOMEPHOCTH U (uaude-
CKUe SIBJIEHUS;

— HCHIOJIb30BaTh TeOPEeTHUECKNEe 3HAHUS s O0BACHEHUS OCHOB-
HBIX IIPUHIMIOB PabOThl M3MEPUTEJNbHBIX IIPUOOPOB, TeXHUUE-
CKHUX YCTPOMCTB M TEXHOJOTUYECKUX IIPOIECCOB;

— IIPUBOAUTL IIPUMEPHI BKJAJla POCCUUCKUX M 3apyOeKHBIX yué-
HBIX-QU3WKOB B DasBUTHE HAYKH, B OOBSICHEHME MIPOIECCOB
OKDYJKaIIero Mupa, B PasBUTHE TeXHUKU U TEXHOJOTUIA;

— aHAJM3UPOBATHL W OIEHUBATH MHOCJIEACTBUA OBITOBOUM U ITPOUS3-
BOJCTBEHHON [OeATeJIbHOCTH UYeJOBEKa, CBA3aHHOI ¢ (usuue-
CKUMMU IIPOIleCCAMM, C MO3UINNA SKOJOTHUUECKON 6e30macHOCTH,
IpeICcTaBIeHUHA O PAIMOHAJBHOM IPUPOAOIOIL30BAHUM, a TaK-
JKe pasyMHOM WCIIOJIb3OBAHUM AOCTHKEHWIN HAYKU U TEXHOJO-
TUH OJIs JaJbHEHIIero pasBUTUS YeJIOBEUeCKOro O0IecTBa;

— OPUMEHATh pas3IMUHbIe CIOCOObI PaboThl ¢ MHpopMalei ¢u-
3UYECKOTO COAEPKaHUsA C MCIOJHb30BAHUEM COBPEMEHHBIX WH-
GOopMAITMOHHBIX TEXHOJOTUN: IPU STOM HCIOJbL30BATH COBpE-
MeHHble WHQMOPMAIMOHHBIE  TEXHOJOTUU  [IJA  IIOUCKA,
nepepaboOTKU U MPeIbABIEHUA YyUYeOHOU M HAYYHO-IIOIYJIAPHOMI
uHGOPMAINH, CTPYKTYPUPOBAHUSA U MHTEPIIpeTannu nHdopma-
UM, TOJYYEeHHOU W3 PAa3JIUYHBIX MCTOUYHUKOB; KPUTUYECKU
aHaAJIU3UPOBATh MOJIyYaeMyl0 MHGOPMAIIUIO M OIeHUBATDL €€ I0-
CTOBEPHOCTb KaK HAa OCHOBE MMEIOINUXCA 3HAHWI, TaK W Ha OC-
HOBe aHaJIM3a MCTOYHUKA MHpOpMAIUN;

— IIPOABJIATH OPTAHU3AIMOHHBIE U TO3HABATEJIbHBIE YMEHUA CaMO-
CTOATEJBHOTO ITPUOOPETeHsT HOBBIX 3HAHUI B IIPOI[ECCe BBITIOJN-
HEHUS NPOEKTHBIX U y4yeOHO-UCCIeqoBaTeJbCKUX pador; pado-
TaTh B T'PYIINIE C UCIIOJTHEHUEM Pa3JIMYHBIX COIUAJIBbHBIX POJIEH,
IJIAHUPOBATH PabOTy T'PYIIIILI, PAIMOHAIBHO PaCIpPeAesAThb Je-
ATEJbHOCTh B HECTAHJAPTHBIX CUTyallUdX, aJAeKBAaTHO OIEHU-
BaTh BKJIAJ KayKAOTO M3 YYACTHUKOB T'PYHNBI B PeIleHUe pac-
cMaTpHUBaeMoOii MPOO6JIeMbI;

— IIPOABJIATHL MOTHBAIIMIO K OyayIieil mpodecCHOHAJIBHON HeATesb-
HOCTH II0 CHEeIUAJbHOCTAM (PHU3UKO-TEXHUYECKOTO IMPOPUIIA.
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COAEPXXAHME YYEBHOI0 NPEAMETA «®U3UKA»
(YINYBJEHHbIN YPOBEHD)

10 Knacc

PA3JE/1 1. HAYYHbIA METOJ, MO3HAHUA NMPUPOAbI

dusmka — QyHIaMeHTaJbHasA Hayka o npupogae. HayuHbiit me-
TOJ TO3HAHUSA U METOJbI NCCIeTOBAHUA (PUBMUECKUX ABICHUM.

OKCIIEPUMEHT U TeOpHUs B Ipoliecce MO3HaHUA Tpuponbl. Habro-
OeHUe U SKCIePUMEHT B (pusmke.

Crioco6b1 n3MepeHuA QU3NIECKUX BEeJUUYNH (aHAJIOTOBLIE U MUd-
POBBIE U3MEPUTETbHBIE TPUOOPHI, KOMIBIOTEPHBIE JATYNKOBBIE CU-
CTEMBI).

ITorpemnHocTu u3MepeHuii pusmuecKux BeauUuH (abcosoTHASA
¥ OTHOCUTEJIbHA).

MopenupoBanue GU3MUECKUX SABJIEHUM U IIPOIECCOB (MaTepu-
aJibHAsA TOUKA, a0COJIIOTHO TBEPMOE TeJOo, HUAeaJbHAA JKUIKOCTD,
uaeaJbHBIN Ta3, TOUeUHBIN 3apsan). ['umoresa. PusmuuecKkuii 3aKoH,
TPaHUIBI €T0 IpUMeHUMOCTH. PusnyecKkas Teopus.

Poss 1 mecTo pusuku B GopMUPOBAHUYN COBPEMEHHON Hay4YHOM
KapTUHBI MUPA, B IPAKTUUYECKOUN NEeATEJIbHOCTU JIIOAEH.

Yuenuueckuil skcnepumenm, nabopamopHusie pabomst, nPaK-
muxym!

1. smepeHMe CHJIBI TOKA M HANPSIKEHUS B LENU IIOCTOSHHOTO
TOKA TPU IIOMOIIY aHAJOTOBBIX U IMUMPOBBIX M3MEPUTETbHBIX
npubopos.

2. 3HaKOMCTBO ¢ I pPoBoi JabopaTtopueii mo pusuke. [Ipumeps!
u3MepeHusa (PU3NUYECKUX BEJIUYUH IIPU IIOMOIIU KOMIIBIOTED-
HBIX TATUUKOB.

1 B 6s0Ke «YueHUYECKUH dKCIEePUMEHT, JabopaTOpHbIe pabOThI, IPAKTH-
KyM» IIDEICTaBJIeH II€peYeHb YUeHWUYEeCKHMX paboT, KOTOpHIe IIeJIeco-
0o0pas3HO IIPOBOAUTH IIPU U3YUYEHUU HAHHON TeMbl. YUeHUUYECKHUU DKCIIe-
PUMEHT TPOBOAUTCA B IIPOIECCE WCCIELOBATEIBCKON AesATeTbHOCTU
yJamuxcs B paMKaxX M3yUYeHUA HOBOI'O Marepuajia, JabopaTOpHBIE pa-
00TBI CIIyXaT IMIPEeruMYIIeCTBEHHO OJId 3aKpeIlJIeHd MaTepuaJjia U OIleH-
KN YPOBHA C(I)OpMI/IpOBaHHOCTI/I COOTBETCTBYIOIIUX IIPEIMETHBIX PE3YyJb-
TaToB. PaboThl mpaKTHKyMa 00ecIeumBaIOT IIOBTOPeHVE U 00600IIeHme
MaTepuasaa U MPOBOAATCS JUOO0 B KOHIle U3yUYeHUs pasaesa, Ju0o B KOH-
e yuebHoro roza. BrIOOp TeMATHMKU MOJId 9TUX BHUAOB yUYEHUUYECKHUX
OPAKTUYECKUX PabOT IIPOBOAUTCS YUUTEJIEM UCXOLs U3 OCOOEHHOCTEN
MOYPOYHOr0 IJIAHMPOBAHMUS M OCHAIeHUSA KabuHeTa QUSUKHU.
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PA3JEN 2. MEXAHUKA
Tema 1. KuHematuka

Mexaanueckoe pBuiKeHVME. OTHOCUTENIBHOCTH MEXaHUYECKOT'O
nBmkenusda. Cucrema orcuéra.

ITpamasa u obpaTHasa 3aJauym MeXaHUKU.

Paguyc-BekTOop MaTepmnaabHON TOUKM, €T0 IIPOEKIINM HA OCU CU-
creMbl KoopauHat. TpaekTopus.

ITepememenmre, cKOpocTb (CpemHAA CKOPOCTH, MI'HOBEHHAs CKO-
POCTBb) M yCKOpEeHNe MaTepPUuabHON TOUKU, UX MPOEKIIUU Ha OCU CHU-
creMbl KoopauHat. CIoKeHMe ITepeMelleHI 1 CJI0KeHe CKOPOCTE.

PaBHOMepHOE M PaBHOYCKOpPEHHOE NPAMOJHHEHHOE NBUKEHUE.
3aBUCUMOCTh KOOPAWHAT, CKOPOCTH, YCKOPEHUS U ITyTU MaTePUAaJIb-
HOM TOYKM OT BPEMEHU W UX rpaduru.

CBobonHoe mazeHWe. YCKopeHUWe CBOOGOAHOIrO majeHusA. [Buike-
HUe Teja, OPOIIEHHOTO IION YIJIOM K T'OPU30HTY. 3aBUCUMOCTH KO-
OpAMHAT, CKOPOCTH U YCKOPEHUS MaTepUaabHO! TOUKU OT BpEMEeHU
U UX rpadpuku.

KpuBonuneiitnoe mpemxeHue. [[BuiKeHme MaTepUAIbHOM TOYKHW IIO
OKDY’KHOCTU. YTJIOBas M JIMHEMHasaA cKopocTh. Ilepuon u uacrora 00-
pamenus. IleaTpocTpemMuTesbHOe (HOPMAaJIbHOE), KacaTeabHoe (TaH-
reHIIMaJIbHOE) U MOJHOE YCKOPeHNe MaTepUaJIbHON TOUKU.

Texnuueckue ycmpoilcmea u mexHosL0zuiecKue npoyueccsl: CIu-
IOMETp, ABUKEHUEe CHAPSAI0B, IeMHbIe, ITeCTepPEHUYAThIe U PEeMEH-
HbIe IIepemadyu, CKOPOCTHbBIE JUQTHI.

Hemoncmpayuu

1. Mozgenb cuUCTEMBI OTCUETA, MJLIIOCTPAIINA KMHEMATUUECKUX Xa-
PaKTEePUCTUK ABUIKEHUS.
2. Cnoco0ObI nccaen0BaHUs IBUKEHUM.
3. UnmrocTpanua mpenesibHOTO IIepexola U m3MepeHUne MTHOBEH-
HOIi CKOPOCTH.
. IIpeoGpasoBanmue ABUKEHUI C UCIOJb30BAHMEM MEXaHU3MOB.
. ITanenue Tes B BO3Ayxe M B pa3peKeHHOM IIPOCTPAHCTBE.
. HaGnronenue aBuskeHus Teja, OPOIIEHHOTO IO YIJIOM K I'OpHU-
30HTY U TOPU3OHTAJIBHO.
7. HammpaByieHre CKOPOCTU NIPU ABUIKEHUU IO OKPYKHOCTH.
8. IIpeoOpasoBaHue YIJIOBOIl CKOPOCTU B PEAYKTODE.
9. CpaBHeHUe TIyTe#, TPAEKTOPUI, CKOPOCTEH ABUIKEHUA OJHOTO
¥ TOTO ’Ke Tejla B Pa3HBIX CHCTEMaX OTCUETA.

Yuenuuweckuii aIxcnepumenm, nabopamopHbie pabomuwi,
npaxKmuxKym

1. 3yueHre HEPABHOMEDPHOTO ABMKEHUA C I[EJHIO OIPEAeSIeHUs
MTHOBEHHOM CKOPOCTH.

S O
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2. IsmepeHUe YCKOPEHUsS NPU NPAMOJUHEHHOM PaBHOYCKOPEH-
HOM [ABMKE€HHUU 110 HAKJOHHOM IIJIOCKOCTH.

3. UccienoBaHue 3aBUCUMOCTHU IIYTH OT BPEMEHU IIPU PABHOYCKO-
PEHHOM ABUKEHUU.

4. VlamepeHue yCKOPEeHUs CBOOOAHOTO IageHUs (PEKOMEHIOBAHO
HMCIOJIb30BaHMe ITUMPOBOIl Ja60paToOpun).

5. syueHue OBUKEHUS TeJia, OPOLUIEHHOTO TOPU30HTaAbHO. IIpo-
BepKa TUIIOTE3BhI O IPAMOM IPOIOPIIMOHAIBLHON 3aBUCUMOCTH
MeXKAy JaJbHOCTHIO ITOJIETA M HAYaAJIbHON CKOPOCTHIO TeJja.

6. VlzyueHre OBUIKEHUS TeJa IO OKPYKHOCTH C IOCTOSHHOM IO
MOZYJII0 CKOPOCTBHIO.

7. UccaemoBanue 3aBUCUMOCTH IIeproa o0paIeHnsd KOHUYECKOTO
MasiTHUKAa OT ero ImapaMeTpoB.

Tema 2. luHamuka

IlepBriii 3axom HpioTona. WHepruaibHBIE CHCTEMBI OTCUETA.
ITpuanun orHocurenbHocTu l'anunesa. HenHepnuaibHble CUCTEMBL
orcuéra (oImpeneseHue, IIPUMEPHI).
Macca Tena. Cuna. ITpyHIUI CyTIEPIO3UIIUU CHJI.
Bropoit 3akon HeioToHa O19 MaTepuaJbHON TOUKH.
Tperuii 3axon HeioToHa 114 MaTepuaJbHBIX TOUEK.
3aKOH BCEMUPHOTO TATOTEHUA. DKBUBAJEHTHOCTb I'PABUTAIIMOH-
HOUI M MHEePTHOI MAaccChl.
Cuia TsiskecT. 3aBUCUMOCTh YCKOPEHUSA CBOOOIHOTO MaJeHUsI OT
BBICOTBI HaJ IIOBEPXHOCTBHIO ILIAHETHI U OT reorpadUUecKoi IIHupPo-
Tbl. JIBUKeHUEe HeOEeCHBIX TeJI U UX CIIyTHUKOB. 3akoHbl Kemiepa.
IlepBas KocMuueckas CKOPOCTb.
Cuna ynpyrocru. 3akoH I'yka. Bec Tesna. Bec Tena, gBuxkyiero-
CcA C YCKOPEHUEM.
Cuna tpenus. Cyxoe TpeHue. Cujia TpeHUS CKOJIBLKEHUA U CUJja
TpeHusa mokosa. Koadduinuent tpenus. Cuia COMPOTUBICHUSI TPU
OBUXKEHUU TeJia B *KUJKOCTH WJIU rase, eé 3aBUCUMOCTb OT CKOPOCTH
OTHOCUTEJHHOTO ABUKEHUA.
HaBmenue. 'mapocraTuueckoe paBaenne. Cuma Apxumena.
Texnuueckue ycmpoilcmea u mexHoa0zZuiecKue npoyeccol: moj-
IMUTHUKY, IBUKEHNE MCKYCCTBEHHBIX CIYTHUKOB.
Hemoncmpauuu
1. HabntomeHre IBUIKEHUA TeJ B MHEPIUAJIbLHBIX U HeMHePIUaIb-
HBIX CHCTEeMAaX OTCUETA.

2. IIpUHIIUTI OTHOCUTEIBLHOCTH.

3. Kauenwve OByX IUJINHAPOB WJIM IIAPOB PA3HON MacChl C OAUHA-
KOBBIM YCKOPEHMEeM OTHOCUTEJHbHO HEeMHePIUAaJIbHONU CHUCTEeMBbI
oTcuéTa.

24 Paboyas nporpamma



4. CpaBHeHUEe DPaBHOAEHCTBYIOIIEH IIPUJIOKEHHBIX K TeJy CHJI
¢ IPOM3BeJeHNEM MAacCChI Tejla Ha eT0 YCKOPEeHUe B MHePIUaJIb-
HOMU cucTeMe OTCUETA.

5. PaBeHCTBO CuJI, BOBHUKAIOIIUX B Pe3yJIbTaTe B3anMOIEHCTBUSA TeJl.

6. lzamepeHue Macc II0 B3aMMOEHCTBUIO.

7. HeBecomocTb.

8. Bec Tesa mpu YyCKOPEHHOM IIOIBEME U TIaJAeHUU.

9. IleHTpOOEKHBIE MEXaHU3MBI.

10. CpaBHeHUe CUJI TPEHUS IIOKOS, KAUEHUS U CKOJbIKeHU.
Yuenuuweckuii Ixcnepumenm, nabopamopHbie pabomuwi,
npaxKmuxKym

1. IsmepeHre paBHOAENCTBYIOIIEN CUJI IPU ABUKEHUN OpyCcKa I10
HaAKJOHHOM IIJIOCKOCTH.

2. IlpoBepka THUIIOTE3BI O HE3aBUCUMOCTH BPEMEHM! ABUKEHUSA
OpyCcKa IO HAKJOHHOM IJIOCKOCTH Ha 3aJaHHOE PAaCCTOSHUE OT
ero Macchl.

3. UccienoBaHue 3aBUCUMOCTU CUJ YIPYTOCTH, BOSHUKAIOIIUX B
IPYy’KUHEe U Pe3MHOBOM o0pasiie, OT ux gedopManuu.

4. VIzyueHne ABUKEHUSA CUCTEMBI TeJI, CBA3aHHBIX HUTHIO, IIEpe-
KMHYTOM uepes JETrKUil OJIOK.

5. IsamepeHne KoadduIineHTa TPEHUA 10 BeJIUUYMHE YIJIOBOTO KO-
apdunuenra sasucumoctu F, (N).

6. UccnenmoBaHue ABMMKEeHUA OpPyCKa IO HAKJIOHHOM IIJIOCKOCTU
C IepeMeHHBIM K03(hGUIMeHTOM TPEeHUs.

7. zyueHue ABM:KEHUA I'pys3a Ha BaJly C TPeHUEM.

Tema 3. CraTtuka TBéppaoro Tena

AbconrorHO TBEpHOoe Teno. IlocTymaresbHOe M BpallaTesbHOE
IBUKEHUE TBEPJOro Tesia. MOMEHT CUJIBI OTHOCUTEIBHO OCH Bpalle-
HusA. [Inevo cuabl. CiiokeHWe CUJI, IPUJIOMKEHHBIX K TBEPAOMY TEJY.
IlenTp TaxecTu Tesa.

YcioBusa paBHOBecHUs TBEPAOTO TeJa.

YcroiiunBoe, HeyCTOMUYNBOE, Oe3pa3JInNUHOEe PABHOBECHUE.

TexHnuyeckue ycmpoilcmea U mMexHOJLOzZUYeCKUe NPOYecCyL:
KPOHIITEWH, CTPOUTENBHBIN KPaH, PENIETYaThle KOHCTPYKIIUH.

Hemoncmpauuu

1. YcioBusa paBHOBecHUs.

2. Buabpl paBHOBeECHS.

Yuenuuweckuii Ixcnepumenm, nabopamopHbie pabomuwi,
npaxKmurym

1. VccremoBaHue yCIOBUYM PABHOBECUS TBEPAOTO TeJIa, UMEIOIETO

oCh BpaIllleHUs.
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2. KoucTpynpoBaHue KPOHIITENHOB U PACUET CUJI YIIPYTOCTH.
3. IsyueHue yCTOMUYMBOCTU TBEPAOTO Tejia, WMEIOIIEeTo ILJIOIalh
OMOPBHI.

Tema 4. 3aKOHbI COXPaHEHUA B MEXaHUKe

NMmnynbse maTepraabHON TOYKU, CUCTEMBI MATEPUATBHBIX TOUYEK.
ITeuTp Macc cucTeMbl MaTepUaJIbHBIX TOUEK. TeopeMa O IBUKEHUU
IeHTpa Macc.

ViMmyibe CUJIBI ¥ M3MEHeHe MMITYJIbca TeJia.

3aKoH COXpaHeHUA MMIIYJIbCca.

PeaxkTuBHOE ABUKeHUE.

MomenT nMmnysnabca MaTepuanbHO Touku. IIpencraBieHue o co-
XpaHeHUW MOMEHTA MUMITYJIbCa B IIEHTPAJbHBIX TOJISIX.

PaGora cuabl Ha MaJIOM M Ha KOHEUHOM mepeMelneHuu. I'pacdu-
YeCcKoe MpeficTaBIeHrne PadOThI CHUJIBI.

MoIIHOCTL CHJIBI.

Kuneruueckas sHeprus MaTepuaJbHON Touku. Teopema 00 u3-
MEHEeHU! KMHEeTUYECKO dHEePruu MaTepPUaJIbHON TOUKU.

ITorennuanbHble W HEOOTeHIMAJBbHBIE CHUJBI. IloTeHIUabHAS
sHeprusa. IloTeHIuambHad SHEPrusd YOPYro mgedopMUPOBAHHOIM
npyXuHbl. IloTeHIIMaIbHAS SHEPTrUs Tejla B OTHOPOSHOM I'DaBUTa-
nuoHHOM 11oJsie. IloTeHnuanbHAasA dHEPrus Tejla B IPaBUTAIIIOHHOM
moJie OJHOPOJHOTO mapa (BHyTPHW U BHe Itapa). Bropas xocmuue-
CKas CKOpOoCTh. TpeTbd KoCMUUYECKasI CKOPOCTh.

CBsa3b paboOThl HEIOTEHIINAJIBHBIX CHUJI C U3MEHEeHeM MeXaHuue-
CKOI OJHEPruu CHUCTEMBI TeJ. 3aKOH COXPaHeHUS MeXaHUUeCKOM
SHEPTUH.

VYupyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHUe BepHy1IU I MaealbHOU KUAKOCTU KaK CJIEICTBUE
3aKOHA COXPAaHEHMWA MeXaHWUYECKON SHEePTuu.

Texnuueckue ycmpoilcmea u mexHosLozuiecKue npoueccol: NBU-
JKeHUe paKeT, BOJAOMET, KOIEP, IMPYKUHHBIN HUCTOJIET, TUPOCKOI,
durypHoe KaTtaHue Ha KOHbKaX.

Hdemoncmpauuu

1. 3aKoH coxXpaHeHUs UMOYJIbCAa.

2. PeaxTuBHOE IBUKEHUE.

3. Iamepenmne MOIIHOCTH CHJIBI.

4. VIamMeHeHNe 9HEPTUHN TeJia IPU COBEPIIeHUUN PabOThI.

5. Bsaumuble IIpeBpallleHNs KHMHETUUYECKOM M NOTeHIHaJbHOMI
SHEepTUMl mpu AeHCTBUU Ha TEJIO CUJILI TAKECTH W CUJbI YIIPY-
TOCTH.

6. CoxpaHeHre SHEPIUHN IPU CBOOOLHOM IaJeHWMN.
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Yuenuueckuil a3xcnepumenm, nabopamopHbie pabomul,
npaxKmuxKym
1. IsMmepeHne MMITyJIbCa TeJa IO TOPMOSHOMY ITyTH.
2. UzmepeHne CUJIBI TSATH, CKOPOCTU MOJIEJH 3JIEKTPOMOOUIIS
U MOIIHOCTU CHUJIbI TATH.
. CpaBHeHVe UBMEHEHUA UMIIYJbCa Teja C UMIIYJIbCOM CUJIBI.
4. NccrenoBanue cOXpaHEHUSA WUMITYyJIbCAa IPU YIPYTOM B3amMO-
IefCTBUUL.
5. IsmepeHre KUHETUYECKOHM HSHEPruy Teja II0 TOPMO3HOMY
myTH.
6. CpaBHeHUEe W3MEHEHUs IIOTEHIMAJbHON SHEPTUU IPYKUHBI
¢ paboToii CUJIBI TPEHUA.
7. OmpeneneHnre paboThI CHUJIBI TPEHUA IPU ABMKEHUM TeJjia II0
HAKJIOHHO¥ IJIOCKOCTH.

w

PA3JEN 3. MOJIEKYNIAPHAA ®U3UKA N TEPMOAWHAMUKA
Tema 1. OCHOBbI MONEKYNAPHO-KUHETUYECKON Teopumn

OCHOBHBIE TIOJIOKEHUS MOJEKYJAPHO-KMHETUUECKOH Teopuu
(MKT), ux ombiTHOe o6ocHOBaHUe. [{uddysus. BpoyHOBCKOe nBU-
'KeHme. XapaKTep IBIKEHUS U B3aUMOEeHCTBUA YACTUIL BelllecTBa.
Mogeau cTpoeHUA Ta3oB, KUIKOCTEIH U TBEPABIX TeJ U 00bACHEeHUEe
CBOMCTB Bell[ecTBa Ha OCHOBe 3TUX Mopeseii. Macca 1 pasMephl MO-
aekya (aromoB). KommuectBo BeriecTBa. IlocTosuuaa ABoragpo.

TenmoBoe paBHOBecue. TemilepaTypa M CIOCOOBI €€ M3MeEpPeHUd.
IlTxkana Tremneparyp Ilenbcus.

Mopenn upeanbHoro raza B8 MKT: wacTuIbl rasa IBUMKYTCA Xao-
TUYECKU W He B3aMMOJAEHCTBYIOT APYT C APYTOM.

T'azoBble 3akoHbI. YpaBHeHUe MenneneeBa—Kiamneiiporna. A6co-
JIOTHasA TeMIeparypa (mkana Ttemneparyp KenbBuHa). 3akoH
HansroHa. MBomporiecchl B UeaJbHOM Tra3e C IIOCTOAHHBIM KOJIU-
YeCcTBOM BelllecTBa. I'paduuecKoe IpefcTaBIeHUE M30IPOIECCOB:
msoTepMa, U30Xopa, msobapa.

CBs3p MeXIy OaBJIeHUEM U CPeJHel KUHeTHUYeCKOW sHepruen
HOCTYIIATEeJIbHOI'0 TEILJIOBOTO ABUMKEHUS MOJIEKYJ HIeaJbHOr'o rasa
(ocuoBHoe ypaBHeHue MKT mmeannHOTO rasa).

CBs3b aOCOJTIOTHOI TeMHOepaTypbl TEPMOJUHAMUYECKON CHCTEMBI CO
cpenHell KMHETMYECKOM SHEPrueil MOCTyNaTeIbHOT0 TEILJIOBOTO JABUIMKE-
HUS e€ YaCTHII.

Texnuyeckue ycmpoiicmaea u mexHoaozuiecKue npoyeccovl: Tep-
MOMeTp, 6apoMeTp, IMOoJyUYeHe HAaHOMAaTePHAaJIoB.
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Hemoncmpauuu
. Mogesau gBM:KEHNs UaCTHI[ BelllecTBa.
. Mozens 6pOYyHOBCKOTO ABUKEHUA.
. Bumeoposuk ¢ 3anuchio peajbHOr0 OPOYHOBCKOTO ABUIKEHUS.
. Iuddysusa KugKocTeii.
. Mogeas onsrTa IllTepHa.
. IIpuTsa:xeHue MOJIEKYJI.
. Mozenu KpucTaJlIudecKuX PeIIéToK.
. Habmonenue u ucciemoBaHue M30IIPOIECCOB.
Yuenuuweckuii Ixcnepumenm, nabopamopHbie pabomuwi,
npaxKmuxKym
1. HccaenoBamue mIpolecca yCTAHOBIEHUS TEIJIOBOT'O PaBHOBECHUSI
IPU TEeIJIOOOMEeHe MeKIy ropAadeil ¥ XOJIOTHOU BOJOH.
2. IsyueHne mM30TEPMHUUECKOTO IIpoilecca (PeKOMEHIOBAHO WC-
moJib3oBaHMue MudPOBOM J1abopaTopun).
3. IzyueHme M30XOPHOTO IIpoOIiecca.
4. UsyueHne n3006apHOTrO IIpoIecca.
5. IIpoBepKka ypaBHEHUSA COCTOSHUA.

00O Otk Wh =

Tema 2. TepmoguHamuxa. Tennosbie MaLINHBI

Tepmonuunamuueckas (TI) cucrema. 3amamre BHEITHUX yCJIOBUH
pna TI cucrembl. BHemrHue u BHyTpeHHUe napaMmerTpbl. Ilapame-
Tpbl T/l cucTeMbl KaK cpeJHUEe 3HAUEHUsS BeJIUYNH, OMMCHIBAIOIIUX
€€ COCTOsIHVE Ha MUKDPOCKOIIUYECKOM YPOBHE.

Hynesoe mauano repmongmaamMuiky. CaMOIIpoOu3BOJIbHAA peJslaKkca-
nusa Tl cucTeMbl K TEIIJIOBOMY PaBHOBECUIO.

Mogens upeanbHOTO rasa B TEPMOAWHAMUKE — CHCTEMAa ypaBHe-
Hui: ypaBHeHUe MeHzaeneeBa—RianeiipoHa u BeIpakeHUe IJisd BHY-
TpeHHell SHepruu. YCJOBUSA IIPUMEHHMOCTH STOH MOOeJaNn: HU3Kad
KOHI[EHTPAIUs YaCTUI[, BBICOKWE TeMIIepaTyphl. BrIpaskeHue mia
BHYTPEHHEHN SHEPruu OJHOATOMHOTO HIeaJIbHOTO rasa.

KBasucraTuueckue u HecTaTHUECKUE IIPOIIECCHI.

direMeHTapHasaA padoTa B TepMOAMHAMUKE. BbIunciaeHrue pabdoThI
o rpad@uKy IIpolecca Ha pV-nmarpaMmme.

Tenyonepegaya Kak criocod naMeHeHUsA BHyTpeHHeH sneprun T/]
cucTeMbl 6e3 coBepliiieHns PaboThl. KOHBEKIINSA, TeIJIOIIPOBOLHOCTD,
U3JIyUYeHue.

KosmunuectBo Temaorhl. TemmoéMKOCTh Tea. YaeabHasd U MOJISAP-
Hasd TEeIJIOEMKOCTH BelllecTBa. YpaBHeHue Maiiepa. YaoeibHasa Te-
IJIOTa CTOPaHMWA TOILIMBA. PacuéT KoJimyecTBa TEIJIOTHI IPU TEILJIO-
nepenade. IlouaTue 06 aguadbaTHOM IIpoOIlecce.
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IlepBrlii 3aKOH TepMOAUHAMUKN. BHyTpeHHssa sHeprusa. Koanue-
CTBO TEILJIOTHI 1 paboTa KaK Mephbl MU3MEeHEeHUsT BHYTPEeHHEH sHepruu
TI cucremsl.

Bropoii 3aK0OH TepMOAMHAMUKU OJS PaBHOBECHBIX IIPOIECCOB:
yepes3 samaHHOe paBHOBecHOoe cocrossHme TJI cucTeMbl IIPOXOIUT
eqUHCTBeHHas aguadbara. AGCoJfoTHAA TeMIepaTrypa.

Bropoii 3aK0oH TepMOAVMHAMUKHU IJIsI HEPABHOBECHBIX IPOIECCOB:
HEBO3MOJKHO IIEPEeJaTh TEILJIOTY OT OoJiee XOJIOLHOTO Tejia K Oojiee
Harperomy 6e3 KommeHcarnuu (Kiaaysuyc). HeobpaTumMocTs TpUpoOL-
HBIX IIPOI[ECCOB.

ITpuanUOL AeicTBUA TeIIoBbIX MatuH. KIIIT.

Maxkcumansuoe snauenue KIII. Iluka KapHo.

IKoJorMUecKre acheKThl MCIIOJb30BAHUA TEILJIOBBIX JBUraTe-
aeii. TenoBoe 3arps3HeHNE OKPY KAIOIIe Cpeabl.

TexHnuyeckue ycmpoilcmea U mexHOJL0zZUYECKUE NPOYECChbl: XO-
JOOUJIbHUK, KOHIUIIMOHEP, AU3eJbHBIN M KapOHPATOPHBIA ABUTA-
TeJu, IlapoBas TypOWHA, [MOJyUYeHHE CBEPXHU3KUX TeMIIepaTyp,
YTUIN3ANUS «TEIJIOBBIX» OTXOHOB C KCIIOJIb30BAHMEM TEILIOBOTO
Hacoca, YTUJIN3alusa 0MoOpPraHMYecKOoTo TOILIMBA IJisI BBHIPAOOTKU
«TEILJIOBOM» UM 3JIEKTPOIHEPTUU.

Hemoncmpauuu

1. UsMmeHeHWe TeMIepaTyphl IPU agnuabaTUIYeCcKOM PACIINPEeHNH.
. Bosgyminoe orsuso.

. CpaBHeHUe yIe/NbHBIX TEIJIOEMKOCTEH BeIlecTB.
. Cioco0ObI u3MeHeHUsI BHYTPEHHEH sHepPruu.

. UccnenoBanue agmabaTHOTro mpoilecca.

. KomnobioTepHbIe MOJIEIN TEIJIOBBLIX JBUTaTeJIeld.

Yuenuueckuili a3xcnepumenm, nabopamopHbie pabomul,
npakmuxkym

1. smepeHue yaeabHON TEIIJTOEMKOCTH.

2. NccoemoBanue mpoliecca OCTHLIBAHUSA BeIecTBa.

3. NccrmemoBanue ammabaTHOTO IIpoIlecca.

4. VIsyueHne B3aMMOCBA3U JHEPTUU MEKMOJIEKYJISIPHOTO B3au-

MOJENCTBUA U TeMIIePATyPhl KUTIEHU KUIKOCTeI.

OOk W IN

Tema 3. ArperaTHble cOCTOAHMA BelwecTBa. Pa3oBbie nepexoabl

ITapoo6pasoBanure u KoHAeHcanus. VMcmapeHue W KHUIIEHUE.
VaenbHasd Teriora mapoobpasoBaHUA.

Haceimmennsle u HeHachIlleHHbIe Hapbl. KauecTBeHHAass 3aBUCH-
MOCTbH ILJIOTHOCTH U JABJEHUS HACBHIIIEHHOrO Iapa OT TeMIIepaTy-
PBI, X HE3aBMCHMOCTh OT 00BEMAa HACBIIIEHHOIO IIapa. 3aBUCHU-
MOCTb TeMIIEPATYPhl KUIIEHUA OT AABJICHUS B KUIKOCTHU.
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BraxxkaocTb Bodnyxa. AGCOTIOTHAS U OTHOCUTEIbHAA BJIAKHOCTD.

Tsépmoe Teso. Kpucramninueckue n aMmop@HbIe Tejia. AHN30TPOIN
CBOMCTB KPUCTAJLIIOB. IlIaBiaeHre M KPUCTALIN3AIUA. YaeJabHasa Te-
mwiota mwiaBiaenud. Cyoaumarms.

Hedopmanuu TBEpaoro Teaa. Pacraxkenue u cikarue. Casur. Mo-
nyab FOHra. Ilpenen yupyrux medopmarumii.

TemnsoBoe paciiupeHMe KUAKOCTEH M TBEPABIX TeJl, 00BEMHOE
U JUHENHOoe paciiupenre. AHTaApMOHM3M TeIlJIOBLIX KOoJeOaHuUM Jya-
CTHUII BelecTBa KaK NPUUYMHA TEILJIOBOrO paciiumpeHus Tes (Ha Ka-
YeCTBEHHOM YPOBHE).

IIpeo6GpasoBaHue sHepruu B (hasoBBIX Iepexomax.

YpaBHeHUe TeILJIOBOTO OaJjiamca.

IToBepxHOCTHOE HaTAKeHUe. KoadduiimeHT moBepxHOCTHOTO HAa-
TsskeHusaA. Kanunnapasle aBiaeHusa. laBiieHue IIoJ MCKPUBIEHHOM
TOBEPXHOCTBIO KuAKocTu. Popmysia Jlamiaca.

Texnuyeckue ycmpoiicmea u mMexHOLOzZUYeCKUe NPOYeCcCyL:
KUIKNE KPUCTAJIbI, COBPEeMEHHbIEe MaTePUAJIbI.

Hdemoncmpauuu
. TemtoBoe paciiupenue.

. CBoiicTBa HaACHINIEHHBIX ITapPOB.

. Kunenne. Kunenue npu mIOHMKEHHOM IaBJICHUMU.

. IamepeHue cujabl HIOBEPXHOCTHOI'O HATAMKEHUA.

. OTIIBITBI ¢ MBIIBHBIMU ILJIEHKAMH.

. CmauuBaHue.

. Kanunnspabie aBaeHMs.

. Mogenu HEHBIOTOHOBCKOM JKUIKOCTH.

. Crmoco0OnI M3MepeHusa BJIAKHOCTH.

. UccnemoBanme HmarpeBaHUA U ILIABJIEHUS KPHUCTALIMUECKOTO
BellleCcTBA.

11. Bugsr medopmariuii.

12. Ha6iromeHnue MaabIx AedopMaIiuii.

Yuenuuweckuii axcnepumenm, nabopamopHbie pabomutl,

npaKmuxKym
1. IsyueHne 3aKOHOMEPHOCTEH MCIIapeHUs KUIKOCTeI.
2. IsmepeHUe yAEJIbHON TEIJIOTHI IIJIaBJIEHUA JIbJA.
3. IsayueHue CBOMCTB HACHIINIEHHBIX ITapOB.
4. UsmepeHue abCOJIOTHON BJIAYKHOCTU BO3AyXa M OIEHKA MAacCChI
apoB B IIOMEIIeHUMN.
. IamepeHue K03 PUITMeHTa ITOBEePXHOCTHOTO HATAKEHUA.
. Uamepenne monyaa IOmura.
7. WccaeqoBaHue 3aBUCUMOCTH AedopMaliiy pe3anHOBOTo obpasiia
OT IIPUJIOKEHHON K HEeMY CHJIbI.

SO X0 Uk W

—
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PA3LEN 4. SNEKTPOAMHAMUKA
Tema 1. IneKTpuyeckoe none

AJeKTpusausa TeJl W e€é IIPOSABIeHUS. JJIeKTPUUECKUIl 3apsn.
IIBa BuUAA 9JeKTPUYECKUX 3apAnoB. IIpOBOTHUKU, AUSJIEKTPUKU
¥ MOJYIPOBOAHUKU. DJIeMEHTAPHBIN 3JIEKTPUYECKUH 3apan. 3aKoH
COXpaHEHUs 9JeKTPUUECKOro 3apsaa.

BsaumogeticTBue 3apanoB. Toueunbie 3apanbl. 3akou KysoHa.

AreKkTpudyeckoe moJse. Ero meiicTBue Ha 9JIeKTPUUYECKUE 3apPSObI.

HanpsaXEHHOCTh 3JIeKTPUUECKOTO Mojisd. IIpoOusbiii 3apsan. Jlu-
HUY HANPSKEHHOCTU JJIEKTPUUYECKOro moJid. OJHOPOIHOE 9JIeKTPHU-
YecKoe IIoJe.

IToTeHITMAIBHOCTD 3JIEKTPOCTATUYECKOTO IMOJIA. Pa3HOCTH MOTEH-
IUaJIOB U Hamps:KkeHue. IloTeHIIMAJIbHAS SHEPruA 3apafa B dJIeK-
TpOCTAaTHUECKOM TIIojie. [loTeHIMas BJIEKTPOCTATUYECKOTO IIOJIA.
CBsA3b HANPAKEHHOCTH MOJSA U PA3HOCTU IIOTEHIIMAJIOB OJIS BJIEK-
TPOCTATHUUECKOTO T0JA (KaK OJHOPOIHOTO, TaK 1 HEOTHOPOIHOTO).

IIpuHIIMT CYyIIepHIO3UIINY DJIEKTPUUECKUX II0JIel.

Ilone Toueunoro s3apdazna. Ilosile paBHOMEPHO 3apAKEeHHON chepPHI.
ITosie paBHOMEDPHO 3apsAKeHHOr0 O 00BbEMY mIapa. Ilosme paBHOMEpPHO
3apAyKeHHOM O0ECKOHEUHOM ILTOCKOCTH. KapTUHBI JUHUN HATPAKEH-
HOCTHY 9TUX MHOJI€H M dKBUIIOTEHIINAIBLHBIX IIOBEPXHOCTE.

ITpoBOAHUKY B 9JIEKTPOCTATUUYECKOM IT0JI€. YCJIOBUE PaBHOBECUS
3apsI0B.

HusjIeKTPUKN B 3JIEKTPOCTATUYECKOM IIoJie. [uajieKTpuduecKas
IPOHUIAEMOCTh BEIeCTBAa.

KonpmeHcatop. OJIeKTPOEMKOCTH KOHIEHCATOpa. JJIEKTPOEMKOCTH
IIJIOCKOTO KOHAEHCATOPA.

ITapannenbHoe coenmHeHue KoHAeHcaTopoB. IlociaemoBaTenbHOE
coemHEeHMe KOHIEeHCATOPOB.

dHeprus 3apsAKeHHOr0 KOHIeHCcaTopa.

JBU;KeHMe 3apAKEeHHON YaCTUIBI B OJHOPOIHOM 3JIEKTPUUECKOM
moJie.

TexHnuueckue ycmpoiicmea u mexHoa0ZUuLeCKUe NPOUeccol: dIeK-
TPOCKOII, 3JEKTPOMETP, 9JeKTPOCTATUYECKAsS 3alllUTa, 3a3eMJIeHUe
SJIeKTPOIIPUOOPOB, KOHIEHCATOPEI, reHepaTop Bau me I'paada.

Hemoncmpayuu

1. YerpoiicTBO U MPUHIIUII AeHCTBUS 3JIEKTPOMETpa.

2. OJeKTpUUecKoe I10Jie 3apAKeHHBIX IIapUKOB.
3. DJIeKTpUYecKoe II0Jie JBYX 3apsKeHHBIX IIJIaCTHUH.
4. Mogenb aaeKTpocTaTudeckoro remeparopa (Bau me I'paada).

5. IIpOBOAHUKU B 3JIEKTPUUYECKOM IIOJIE.

6. dJaeKTpocTaTUUecKas 3aluTa.
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7. YcTpoiicTBO M [elicTBUEe KOHIeHcaTopa HOCTOSHHOII u Iepe-
MEHHOU €MKOCTH.

8. 3aBHUCHUMOCTh 9JIEKTPOEMKOCTH ILJIOCKOrO KOHIEHCAaTopa OT
IJIOIIAAY TIJIACTUH, PACCTOAHUSA MEXXKIYy HUMHU U AUIJIEKTpHIUe-
CKOM IIPOHUIIAE€MOCTH.

9. DHeprus dJIEKTPUUECKOTO II0JIS 3apsKeHHOT0 KOHAeHcaTopa.

10. Bapanka u paspsaaka KOHIeHcaTopa uepes3 pesucTop.
Yuenuueckuil sxcnepumenm, nabopamophnsvie pabomul,
npaxkmuxkym

1. Omenka cujJ B3aMOJEHCTBUSA 3apPSKeHHBIX TeJI.

2. HaGamromenure ImpeBpallleHusa SHEPruu 3aps:KeHHOTO KOHIeHca-
TOpa B SHEPrUI0 UIJIYyUEHUS CBETONUOMIA.

3. syueHue MpOTeKaHUsA TOKa B IIeIIN, COAep:Kalleil KoHIeHcaTop.

4. Pacupenesenre pPasHOCTH NOTEHIIMAJOB (HAODPSKEHUA) OPU
ocJeqOBaTeIbHOM COeIMHEHNN KOHIEeHCATOPOB.

5. NccmenoBanue paspsana KOHIeHcATOpa depe3 PesmcTop.

Tema 2. MoCTOAHHDBIN 3INEKTPUYECKUIN TOK

Cuna Toka. IIocTOAHHBIN TOK.

VYcioBuA CYILIECTBOBAHUA IIOCTOSHHOTO 3JEKTPUYECKOTO TOKA.
Ucrounuku Toka. Hanps:xeuue U u I]JIC §.

3akon OMa AJid yJyacTKa I[eIu.

DJIEKTPUUYECKOe COIIPOTHUBJIEHNE. 3aBUCHUMOCTH COIIPOTUBJICHUSI
OOHOPOIHOT'0 MPOBOTHUKA OT €ro NJIWHBI U ILJIOUIAAU IIOIIEPEYHOTr0
ceueHUA. YIeJIbHOE COIIPOTUBJIEHNE BEIeCTBA.

ITocnemoBaTenbHOe, IapajiielbHOE, CMEIIaHHOE COeIUHEHUe
IPOBOLHUKOB. PacuéT pa3BeTBIEHHBIX JJIEKTPUUECKUX Iiemel.
IIpaBuna Kupxrodga.

Pabora smekTpuueckoro Toka. 3akoH [:xoynsa—JleHiia.

MourHoOCTb 9JIEKTPHUUYECKOTO TOKa. TelioBas MOIIHOCTb, BbIJEII-
eMas Ha Pe3UCTope.

AIIC u BHyTpEeHHEEe CONPOTUBJIEHNE NCTOUHUKA TOKa. 3aKoH Oma
IJIS TOJTHOM (3aMKHYTOIT) sJIeKTPUYEeCcKOoM memu. MOIITHOCTL MCTOY-
HUKa ToKa. KopoTKoe 3aMbIKaHUE.

KoupeHncarop B 11enu moCTOSTHHOTO TOKA.

TexHnuyeckue ycmpoilcmea u mexHoL0zuYecKue npoueccsvl: aM-
nepMeTp, BOJILTMETP, PEOCTAT, CUETUUK SJIEKTPUUECKON dHEPTUH.

Hemoncmpauuu

1. 3mepenune CUJIBI TOKA U HAIPIKEHUS.

2. UccnenoBaHnue 3aBUCHUMOCTU CHJIBI TOKA OT HAIPKEHUA IJIA
pesucTopa, JJaMIIbl HAaKaJUBAHUA W CBETOAMOA.

3. 3aBUCUMOCTh COIIPOTUBJICHUA IMJINHAPUUECKUX IIPOBOSHUKOB
OT IJIWHBI, ILJIOIIAMY IIOIEPEUYHOr0 CeUeHUsA WM MaTepuaJa.
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4. ViccienoBanne 3aBUCHMOCTH CUJIBI TOKa OT COIPOTHUBJIEHUS
IPU MIOCTOSTHHOM HATIPAKEHUMN.
5. IIpamoe usmepenue IC. KopoTkoe 3aMbIKaHUe TaJibBaHUYE-
CKOI'0O 9JIEMEHTAa U OI[eHKA BHYTPEHHEr0 COMPOTHBJICHMUS.
6. Cnmoco6bI coeguHEHUST UCTOYHUKOB TOKa, JI[C OGarapeii.
7. UccnenoBaHWe pPa3HOCTU IIOTEHIIMAJIOB MEXKAY TOJIOCAMU
MCTOUHUKA TOKA OT CHJIBI TOKA B IEIH.
Yuenuueckuil 3xcnepumenm, nabopamopHwbie pabomul,
npaKmuxkym
1. MccienoBaHue CMEIIaHHOIO COEAMHEHUS PEe3nUCTOPOR.
2. Ismepenune yaeJbHOTO COIIPOTUBJICHUSA IPOBOIHUKOB.
3. HcciemoBanne 3aBUCUMOCTH CHJIBI TOKA OT HANPSKEHUS OJIs
JaMIbl HAKAJIUBAHNS.
. YBenuueHue Ipejsesia U3MepeHua amMoepMerpa (BoJIbTMeETpa).
. NUameperue 3JIC 1 BHYTPEHHETrO COIIPOTHBJICHUS HMCTOUYHHUKA
TOKA.
6. UccinenmoBanue saBucumoctu IC raarbBaHMUYECKOTO dJIeMEHTa
OT BpeMeHHU IIPU KOPOTKOM 3aMBIKaAHUU.
7. UccaenoBaHue pPa3HOCTU IIOTEHIIMAJOB MEXKAY IIOJIOCAMU
MCTOUYHMKA TOKA OT CHJIBI TOKA B I[IIH.
8. NcciaenoBaHue 3aBUCHUMOCTHU IIOJIE3HON MOIIHOCTH HMCTOUHUKA
TOKa OT CUJIBI TOKA.

[SAQN

Tema 3. Toku B pa3nuuHbIX cpepax

AJIeKTpUUecKas IPOBOAUMOCTh Pa3JINUYHBIX BEIIECTB. JJIEKTPOH-
Hasg MIPOBOAMMOCTD TBEPJABIX METAJJIOB. 3aBUCUMOCTh COIPOTHUBJIIE-
HUSA METaJJIOB OT TeMIeparypbl. CBepXIIPOBOAUMOCTb.

AIeKTpUUYeCKii TOK B BakyyMme. CBoiicTBa 3JIEKTPOHHBIX ITyY-
KOB.

ITonynpoBoguuku. CobcTBeHHAA M NOPUMECHAs ITPOBOAUMOCTD
nonynpoBogHUKOB. CBoiicTBa p—n-nepexona. IlosynpoBogHUKO-
BbIe TPUOOPHI.

AIEKTPUUYECKUH TOK B BJIEKTPOJUTAX. OJEKTPOJUTUYECKAA TUC-
comuaInus. JJIeKTpoans3. 3akoHbI Papanes OJad dJIEKTPoJIu3a.

AIeKTpuUYecKnii TOK B rasax. CaMoCTOATENbHBIA 1 HECAMOCTOS-
TeJBbHBIN paspsan. PasimuHble TUIBI CAMOCTOATEIHLHOTO paspdana.
Monnanusa. Ilnasma.

Texnuueckue ycmpoilcmea u npaKmuyeckoe npumeHernue: ra3o-
paspamHbIe JIAMIIbI, 3JIEKTPOHHO-JIyuYeBasd TPYyOKa, MOJYIIPOBOTHU-
KOBBIEe IPUOOPHI: AUOK, TPAH3UCTOD, POTOAMO, CBETOAMO; TaIbBa-
HUKa, paQUHUPOBAHME MeIM, BLIIIJIAaBKA AJIOMUHUA, SJIEKTPOHHASI
MUKDPOCKOTIIUS.
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Hemoncmpauuu

1. 3aBUCUMOCTDH COIIPOTUBJIEHUS METAJLJIOB OT TeMIepaTyphl.

2. IIpoBOAMMOCTD 3JIEKTPOJIUTOB.

3. 3akoHbI saeKTpoamnsa Papanged.

4. VcKpoBO# paspsaa U IPOBOAMMOCTL BO3IyXa.

5. CpaBHeHUe MPOBOJUMOCTY METAJJIOB U IIOJYIIPOBOIHUKOB.

6. OTHOCTOPOHHSA NPOBOAMMOCTD AUOA.

Yuenuueckuil 3xcnepumenm, nabopamopHwble pabomul,

npaxKmurym

1. HaGaromeHune sJIeKTPOJIN3a.

2. zamepeHnue 3apAma OQHOBAJIEHTHOTO MOHA.

3. UccnemoBaHue 3aBUCUMOCTY COIIPOTHUBJIEHUS TePMOPE3UCTOpPa
OT TeMIepaTyphl.

4. CuATHe BOJBT-aMIIEPHON XapaKTePUCTUKU AMOIA.

®U3NYECKUIA NPAKTUKYM

Cnoco0n1 m3MepeHna (PU3MIECKUX BEJIMUNH C UCIIOJIb30BAaHIEM aHa-
JIOTOBBIX YW IU(POBBIX M3MEPUTEJILHBLIX MPUOOPOB M KOMIIBIOTEPHBIX
JaTYNKOBBIX cHCTeM. AOCOJIOTHbIE M OTHOCUTEIbHBIE ITOIPEITHOCTH
usMepeHnit pusmueckux BeanunH. OIeHKa IPAHUI] TOTPEIIHOCTe].

ITpoBemeHMe KOCBEHHBLIX M3MEPEHUIl, MCCIeJOBaHNIl 3aBUCUMO-
cTeli (U3MUYECKUX BEJWUYUH, IIPOBEpPKAa IIPEIJIOKEHHBIX THIIOTEe3
(BpI6Op M3 paboT, OMMCAHHBLIX B TeMATHYECKUX pasfeax «YdeHU-
YeCKUH SKCIIEPUMEHT, JJabopaTOpHbIe Pa0OThI, IPAKTUKYM» ).

MEXNPEAMETHbBIE CBA3N

Nayuenue Kypca ¢pusuru yrryodaénHoro ypoBasa B 10 Kiacce ocy-
IIECTBJIAETCA C YUETOM COAEPIKATEIbHBIX MEKIIPEIMETHBIX CBA3EH
Cc KypcaMu MaTeMaTUuKN, OMOJOTHUU, XUMUHN, Teorpad@uu U TeXHO-
JIOTUH.

Mesxcnpedmemnovie nonamus, cC6a3aHHbLE C UYUeHUEM
Mmemodo8 HAYUHO20 NO3HAHUA: fABJIeHUe, HAYYHBIN dakxT, r'u-
noresa, pusuueckas BeIUUNHA, 3aKOH, TeOPUd, HAOIOAeHNE, dKC-
IepuMeHT, MOAeJUpPOBaHMWE, MOMAeJb, W3MepeHINe, HOTPEeITHOCTH
n3MepeHuil, U3MePUTeJIbHbIe TPUOOPLI, Mu(PoOBad JabopaTopus.

Mamemamuxra: PenieHue cucrtembl ypaBHeHHU. JIuHeilHasa
dyHKIMA, mapaboia, runepbosa, ux rpapuku u csoiictsa. Tpuro-
HOMeTpHUecKrue (PYHKIIMU: CUHYC, KOCUHYC, TAaHTeHC, KOTAHTEHC;
OCHOBHOE TPUTOHOMETPUUECKOE TOKIAECTBO. BEKTOPHI M MX HPOEK-
VY Ha OCHU KOOPJAWHAT, CJIOXKeHUe BEKTOPOB.
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Buonozusa: MexaHWUYecKoe IBUKEHHE B JKHUBOU IIpupone, Iud-
dysus, ocmoc, TEILJIO00MEeH JKUBBIX OPraHU3MOB, TEIJIOBOE 3arpss-
HeHUEe OKPYIKaIoIledl cpenbl, YTUJIMU3AuA OMOOPTraHUYeCcKOTO TO-
IJauBa [OJs  BBIPAGOTKM  «TeILIOBOIi» U 3JIEKTPOSHEPTuu,
OBEPXHOCTHOE HATAMKEeHNe U KalWLISPHbIe SABJICHUS B IPUPOIE,
9JIEKTPUYECKNE ABJIEHUA B YKUBOU IPUPOJIE.

Xumusa: TuCKpeTHOE CTPOEHNE BeIllleCTBa, CTPOEHNE aTOMOB U MO-
JEeKyJ, MOJIb BelllecTBa, MOJIAPHAA Macca, IoJilydueHre HaHoMaTepua-
JIOB, TEILJIOBBIE CBOMCTBA TBEPABIX TEJI, JKUIAKOCTEN 1 Ta30B, JKUIKUE
KPUCTAJLIbI, JJIEKTPUYECKME CBOMCTBA METAJJIOB, 3SJIEKTPOJIUTHAYE-
cKas OUCCOIUAINS, TaIbBAaHUKA, 9JeKTPOHHAA MUKPOCKOIIHA.

I'eozpagus: BIaXKHOCTHL BO3JAyXa, BeTPhI, 0apoMeTp, TepMO-
MeTp.

Texnonozua: mpeobpasoBaHWe IBMKEHUINA C HCIIOJIb30BAHUEM
MEeXaHU3MOB, YUET CYXOTr0o U KUIKOTO TPEHUS B TeXHUKe, CTaTUUe-
CKUe KOHCTPYKIUM (KPOHIITEHH, pelreTyaThble KOHCTPYKIIUM), HC-
MOJIb30BaHNe 3aKOHOB COXPaHEHUs MeXaHUKU B TeXHUKe (THpPo-
CKOI, BOAIOMET U T.I.), ABUTaTeJb BHYTPEHHEro CrOPaHUsA, HapoBas
TypOuHA, OBITOBON XOJIOAWUJIbHUK, KOHIUIMOHED, TEeXHOJOTHUU
HOJIyYeHUs COBPEMEHHBIX MaTepuajioB, B TOM dYHCJIe HaHoMAaTe-
pUaoB, M HAHOTEXHOJIOTUM, BJIEKTPOCTATHUYECKAS 3alllUTa, 3a3eM-
JeHUue JJIEKTPOIPUOOPOB, ra3opaspAdHble JaMIIbl, IIOJYIPOBOLHM-
KOBbIe IIPUOOPHI; TaJbBaHUKA.

11 Knacc

PA3JEN 4. INEKTPOANHAMUKA
Tema 4. MarHuTtHoOe none

BsaumogeiicTBue IMOCTOAHHBIX MArHUTOB M HPOBOJHUKOB C TO-
KoM. MarautHoe mose. BexTtop marHuTHoO! mHAyKIuu. IIpmHIiun
CYIIepHO3UIINY MATHUTHBIX IoJieli. JIJMHUY MarHUTHON MHIYKIIUN.

MarauTHoe moJie IPOBOAHUKA C TOKOM (IIPAMOTO IIPOBOJHUKA,
KaTyIIKu 1 KpyroBoro BuTka). OmsIT dpcrena.

Cuna Amnepa, e€ HamrpaBJeHUE U MOIYJIb.

Cuia JlopeHna, e€ HanpaBJieHWEe U MOAYJb. [[BUMKeHUe 3apsasKeH-
HOI YacCTHIILI B OJMHOPOAHOM MAarHuUTHOM moJje. PaGora cuabl Jlo-
peHra.

MaruutHoe 1mojie B BellecTBe. PeppoMarHeTuKu, mapa- U gua-
MAarHeTUuKHU.

Texnuueckue ycmpoilcmea U mexHoL0ZULeCKUEe NPOUECCHbL: TIPU-
MeHeHUEe ITOCTOSHHBIX MarHUTOB, 9JEKTPOMATHUTOB, T€CTEP-MYJIb-
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TUMETP, SJEeKTPOABUTATENb $IKOOM, YCKOPUTEJUW 3JIEeMEeHTAPHBIX
YACTHUII.
Hemoncmpauuu
1. KaptuHa JauHWHA WHAYKIUU MATHUTHOTO IIOJIA IIOJIOCOBOTO
¥ OJKOBOOOPA3HOTO IMIOCTOSHHBIX MAaTrHUTOB.
2. KapTuHa JUHUP MATHUTHOM WHAYVKIIUY IOJSA IJIUHHOTO TIPS-
MOTO IIPOBOJHUKA M 3aMKHYTOT'O KOJBI[€BOTO IPOBOJHMUKA, Ka-
TYIIKA C TOKOM.
. BaumogeiicTBue AByX MPOBOSHUKOB C TOKOM.
. Cuna Ammnepa.
. lleticTBue cuabl JIopeHIIa HA MOHBI JIEKTPOJIUTA.
. HaGmionenue ABUMKeHNA MMyUYKa 9JIEKTPOHOB B MATHUTHOM TOJIE.
. [TpuHIIMT OeficTBUA 3JIEKTPOUSMEPUTEIBHOTO IIPpubopa MarHu-
TO3JIEKTPUUYECKOII CHCTEMBbI.
Yuenuueckuil 3xcnepumenm, nabopamopHwbie pabombl,
npakmuxym
1. UccnenoBaHme MAarHUTHOTO ITOJIA IIOCTOSTHHBIX MarHUTOB.
2. NccrnemoBanue CBOMCTB (hepPOMarHeTUKOB.
3. UccrnemoBanue aelicTBUS IIOCTOSTHHOTO MATHUTA HA PAMKY C TO-
KOM.
4. VlamepeHue cuabl Amiiepa.
5. MldyuyeHure 3aBUCUMOCTHU CUJILI AMIIepa OT CHUJIBI TOKA.
6. OmpeneseHre MarHUTHON WMHIYKIIMK HAa OCHOBE WH3MeEpPeHUsd
cuibl Amiepa.

O Otk W

Tema 5. INeKTPOMArHUTHaA UHAYKUUA

SIBiieHWE SJIEKTPOMATHUTHON WHAYKIMU. IlOTOK BeKTOpa Mar-
"HuTHOM wHAYKNuu. IAC wmHAYKIUU. 3aKOH 3JIeKTPOMATHUTHOMN
naayknuu Papanes. BuxpeBoe asekrpuueckoe moje. Toku Pyko.

AIIC MHAYKIUY B IPOBOAHUKE, NIBUKYIIEMCSA B OZHOPOIHOM MAar-
HUTHOM TIOJIE.

IIpaBuao Jlenna.

NunykrusHocTh. KaTyika MHIYKTUBHOCTA B I[eIIM OCTOSHHOTO
ToKa. SIBieHune camomHayKIuu. I[C caMOMHIYKITNH.

DHeprusa MaTrHUTHOTO IT0JA KATYIITKH C TOKOM.

DJIEeKTPOMATHUTHOE II0JIe.

TexHuyeckue ycmpoilcmea u mexHoJL0zZUYeCKUe NPOUecCybl: NH-
IOYKIIMOHHASA II€Yb, COJEHOU, 3alllUTa OT DJJIEKTPU3AIUU TeJ IIPU
OBMKEHUU B MAarHUTHOM II0Jie 3eMJIH.

Hemoncmpauuu

1. HabnromeHue ABJI€HUS 9JIEKTPOMATHUTHON WHIYKITAU.

2. UccnemoBauue 3aBucuMocTu IC MHAYKIINM OT CKOPOCTU M3-

MEHEeHUA MarHUTHOTO IIOTOKA.
3. IlpaBuno Jlenma.
4. [TageHue MarHuTa B aJIIOMUHUEBOU (MeaHOi) Tpyoe.
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5. fIBeHMe cCaMOMHAYKIIUM.
6. UccnenoBanue 3aBucumoctu JJC caMOMHIYKIUN OT CKOPOCTU
N3MEHEeHHUA CUJIbI TOKaA B IleIIN.

Yuenuueckuil 3xcnepumenm, nabopamopHbie pabomul,
npakmuxkym

1. NccaenoBanue ABIEHUS 3JeKTPOMATHUTHOM UHIYKIIWN.

2. Onpepnenenne MHAYKIUYU BUXPEBOTO0 MATHUTHOTO IIOJIA.

3. UccnenoBanue ABIEHUA CAMOUHIYKIIUN.

4. Coopka MOmesn 3JIeKTPOMarHUTHOTO reHepaTopa.

PA3JEN 5. KOIEBAHNA N BOJIHbI
Tema 1. MexaHu4eckue Konebanus

KoaebarenbHasa cucrema. CBoOOOLHBIE KOJIEOAHMA.

Tapmounueckue kKosaebanusi. KuamemaTuueckoe m JUHAMUUYECKOeE
omucaHue. JOHepreTuuYecKoe onrcanre (3aKOH COXPaHEeHUsT MeXaHu-
YyeCcKoll sHepruu). BBIBOA MMHAMUYECKOTO OIMMCAHUSA TapMOHUYE-
CKUX KoJiebaHUil 13 UX SHEePreTUYEeCKOro U KMHEeMATHUYeCKOTO OITM-
caHUA.

AvmnuTtyna u @asa xosebaHuit. CBsA3b aMILIUTYAbI KoJieOaHMin
WCXOOHON BEJIUYUHBI C aAMILIUTyJaMU KoJebaHuii e€ CKOpPOCTU
U YCKOPEeHUs.

Ilepuon u uactora Kosebauuii. Ilepron MaabIX CBOOOTHBIX KOJE-
0aHMiI MaTeMaTHUYeCKOro MaATHuKa. Ilepmon cBOOOAHBIX KoJieba-
HUH IPY:KUHHOTO MaATHUKA.

ITousaTue o saryxamomux KoJjiebaHUAX. BBIHYKIeHHBbIE Kojeba-
HudA. Pesonanc. PesonancHas kpuBad. BauaHue 3aTyxaHusa Ha BUJ,
Pe3sOHAHCHOU KpUBOM. ABTOKOJI€0AHMS.

TexnHuyeckue ycmpoilcmea u mexHOJA0ZUYECKUE NPOUECCbl: Me-
TPOHOM, YacChl, KaueJin, My3bIKaJIbHbI€ HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu

1. 3anuch KoJyiebaTeIbHOTO ABUIKEHUA.

2. HaGiromenrne He3aBUCUMOCTH IIePHOJa MaJbIX KOJEOAHUMN Ipy-
3a HA HUTHU OT aMILIUTYILI.

3. NccrnemoBanue 3aTyxaionuxX KoaebaHUil M 3aBUCUMOCTU TePU-
ofa CBOOOIHBIX KOJIEOAHUII OT COMMPOTUBICHUA.

4. UccnemoBaHue KojaeObaHUM Irpy3a HA MAaCCUBHON HPYKUHE C Ife-
JbI0 GOPMUPOBAHUA NPEACTABICHUN 00 HuAeaJIbHON MOIeJu
OPYXUHHOTO MasiTHUKA.

5. 3aKOH COXpaHeHUs SHEPTUU NPHU KoJIeOaHUAX Ipy3a Ha MOpy-
JKIHE.

6. NcciemoBanue BBIHYKIEHHBIX KOJIeOAHUIA.

7. HabnromeHue pe3oHaHcA.
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Yuenuueckuil a3xcnepumenm, nabopamopHbie pabomul,
npaxKmurym

1. ismepeHne mepuoga CBOOOTHBIX KOJeOAHUM HUTAHOTO W IIPY-
JKUHHOTO MasgTHUKOB.

2. IsyueHne 3aKOHOB ABUKEHUA TeJia B X0le KoJeOaHU Ha YIIPY-
TOM HoABece.

3. zyueHre OBUKEHUA HUTSIHOTO MaATHUKA.

4. ITpeo6paszoBaHUe SHEPTUU B IPYKMHHOM MasgTHUKE.

5. UccregoBanme yOBIBaHUA aMILIUTYAbl 3aTyXawIMux Kojeba-
HUH.

6. NcciemoBanue BHIHYKIEHHBIX KOJeOAHUIHA.

Tema 2. INeKTPOMarHuUTHble KonebaHua

Konebarenpubiii KOHTYp. CBOOOAHEBIE 3JIEKTPOMATHUTHBIE KOJIE-
OaHUA B UAeasbHOM KojebareirbHOM KoHType. @opmyna TomcoHa.
CBA3b aMILIUTYABI 3apAfa KOHJeHCATOpa C aMILINTYIOM CUJIBI TOKA
B KoJie0aTeJIbHOM KOHTYDE.

3aKoH COXpaHeHUS SHEPruu B HAeaJIbHOM KoJiebaTeJbHOM KOH-
Type.

3aryxarlrue 3JeKTPOMArHUTHbIE KoJie0aHUA. BBIHY:KIeHHBIE
9JIEKTPOMAarHUTHBIE KOJIe0aHU .

IlepemenHbIH TOK. MOITHOCTE IEPEMEHHOTO TOKA. AMIIJIUTYIHOE
¥ JeliCTBYIOIee 3HAYECHNE CUJIbl TOKA U HANPSAKEHUS IIPU Pa3Ind-
HOU (popMe 3aBHCUMOCTHU IIEPEMEHHOTO TOKA OT BPEeMEHU.

CunycougaJbHbIHM IepeMeHHbIH TOK. Pe3rcTop, KOHIEHCATOP U Ka-
TYIIKa UHIYKTUBHOCTHU B IENIM CUHYCOUIAIBHOI'O IEPEeMEeHHOr0 TOKA.
Pesonanc Toxos. PesoHanc HaIpaKeHMIA.

WNneanvubiii TpanchopmaTop. IIpousBoacTBo, epenavua u IoTpe-
OJieHUE DJIEKTPUUECKOI 9HEPTUU.

IKOJIOTUYECKUEe PUCKU IIPY IPOUBBOACTBE 3JeKTPosHepruu. Kyiin-
Typa HCIIOJb30BAHUS DJIEKTPOSHEPIUH B IIOBCEIHEBHOM KU3HU.

Texnuueckue ycmpoiicmea U MmMexXHONL02UYeCKUe NPOUeccyl:
SJIEKTPUUYECKUHM 3BOHOK, TIeHepaTop NIepeMeHHOTO TOKa, JUHUU
aJIEKTpoIIepeaad.

Hemoncmpayuu

1. CBoGOgHBIE 2JIEKTPOMATHUTHBIE KOJIeOaHMs.

2. 3aBUCUMOCTh YaCTOThI CBOOOAHBIX KOJe0aHUM OT MHAYKTUBHO-

CTH M EMKOCTU KOHTYDA.

3. OcuuyIorpaMMBbl 9JIEKTPOMATHUTHBIX KOJEOaHMIA.

4. TeHepaTop He3aTyXaIOINX 3JEKTPOMATHUTHBIX KOJIEeOaHUM.

5. Mogennb 2JIeKTPOMariuTHOTO TreHepaTopa.

6. BriHy:kaeHHBIE CHUHYCOUIAIbHBIE KOJIe0aHms.

38 Paboyas nporpamma



7. PesucTop, KaTyIlika MHAYKTUBHOCTH U KOHIEHCATOP B IeIIA
mepeMeHHOTO TOKA.
8. Pesonanc npu mocienoBaTeIbHOM COEIMHEHUUN PE3UCTOpa, Ka-
TYIIKY UHIYKTUBHOCTH W KOHIEeHcaTopa.
9. YerpoiicTBO 1 IpUHIUI AelficTBUA TpaHcdopmaropa.
10. Mogenp TUHUM JIEKTPOIIepesadn.
Yuenuueckuili 3xcnepumenm, nabopamopHbie pabomul,
npaKmurKym
1. Usyuenue TpaHchopmaTopa.
2. UccnenoBaHue IepeMeHHOTO TOKa Yepes IIOCJIeNOBATEIBHO CO-
eIVHEHHBIE KOHAEHCATOP, KATYIIKy U PE3UCTOP.
3. HaburoneHue s1eKTPOMAarHUTHOTO pPe30HaHca.
4. ViccienoBanue paboThl NICTOYHNKOB CBeTa B II€NIN IePEeMEeHHOT0
TOKA.

Tema 3. MexaHuyeckue U 31eKTPOMArHUTHbIE BOJIHbI

MexaHuuecKkue BOJIHBI, YCJIOBUA HX pacmpocTpaHeHus. Ilome-
peuHble W TIPOAOJbHBIE BOJHBI. Ilepron, CKOPOCTH pacripocTpaHe-
HUS W AJuHa BoJHBI. CBOiCTBa MEeXaHMUYECKUX BOJIH: OTPaKeHue,
mpejioMJeHne, MHTepepeHIua 1 AUPPaKIud.

3Byk. CropocTh 3ByKa. I'poMKOCTh 3ByKa. Bwuicora ToHa. TemG6p
3BYKa.

IITymoBoe 3arpsA3HeHNe OKPYKAIOUIE CpPeasbl.

AJIeKTPOMarHUTHbIE BOJIHBI. YCJIOBUS M3JTyYeHUs JIeKTpoMar-

HUTHBIX BOJIH. B3amMHadA opueHTanusa BeKTOopoB E, B, v B 3JIeK-
TPOMAarHuUTHOU BOJIHE.

CsolicTBa 9JIEKTPOMATHUTHBIX BOJIH: OTpPasKeHUe, IpeJoMJeHIe,
noJdapusanud, uaHTepdpepeHnud u JuPpariusd.

Illxana »JIeKTPOMArHHUTHBLIX BOJIH. IIpuMeHeHHe »sJieKTpoMar-
HUTHBIX BOJH B T€XHUKE U OBITY.

ITpuHIIUILI PAgVOCBA3W U TeJeBUIeHUusaA. Paguosoxkanus.

DJIEeKTPOMATHUTHOE 3arps3HeHre OKpY:Kamlineil cpean.

TexHuueckue ycmpoiicmea U npaKmuieckoe npumeHerue: My-
3bIKAJIbHbIE WHCTPYMEHTHI, DPaJap, PaAUONPUEMHUK, TeJeBU30D,
aHTeHHa, TeaedoH, CBY-meub, yJaBTPa3BYKOBasd JIMAarHOCTHKA
B TeXHUKE W MeIuIlnHe.

Hemoncmpauuu

1. O6pasoBaHUe U pacIpoOCTPaHeHWe IMOIEePEeUHbIX U TPOJOIbHBIX

BOJIH.
2. Koneobustolieecsa Tejio KAK MCTOYHUK 3BYKa.

OU3NKA. 10—11 knaccsl 39



3. 3aBUCUMOCTD JJUHLI BOJIHBI OT YACTOTHI KOJIeOaHUI.
4. HaGimomeHrne OTpakeHUsA U IIPeJOMJIEHUS MeXaHUUYeCKUX
BOJIH.
5. HabaioneHue uHTepdepeHINN U ITUPPAKIUN MeXaHUYEeCKUX
BOJIH.
. AKycTuuyecKkuii pesoHaHC.
. CpoiicTBa yJIbTpasByKa U €ro MpuMeHeHUe.
8. HaGiromenmre cBsI3W TPOMKOCTHY 3BYyKa U BBICOTHI TOHA C aMIIJIU-
TYJOM W YacTOTOM KOJIeGaHUMH.
9. NcciemoBanue CBOMCTB 3JI€KTPOMATHUTHLIX BOJIH: OTPpaKeHue,
mpeJjioMJIeHUe, TOJAPU3anud, Tupakinusa, HHTephepeHIns.
10. OGHapy:xeHre MHPPAKPACHOTO U YIAbTPAa@UOJIETOBOTO U3JIyUe-
HUI.
Yuenuueckuidl asxcnepumenm, aabopamopHble pabombl,
npaxKmurym
1. syueHue mapaMeTpoB 3BYKOBOM BOJIHBI.
2. IsyueHne pacIpoCTpaHEeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM
MIPOCTPAHCTBE.

= O

Tema 4. OnTuka

IIpamosnnHeliHOE pacOpocTpaHeHNE CBeTa B OJHOPOIHOU cpele.
JIyu cBeta. ToueuHBI MCTOUHUK CBeTA.

OrpakeHue cBeTa. 3aKOHBI OTpasKeHUA cBera. IlocTpoeHue mso-
OpaskeHMI B IIocKOM 3epkajie. Cheprueckue seprasa.

IIpemomiaenne ceera. 3aKOHBI MIPEJOMJIEHMsS cBeTa. AOCOJIIOTHBIN
moKasaTeb mpegoMieHusa. OTHOCUTENBbHBIN IIOKAa3aTeNb IPEeJIOM-
aeHusa. IIocTOAHCTBO YACTOTHI CBETA M COOTHOIIEHUVE JINH BOJIH
Ipu mepexofie MOHOXPOMATUYECKOTO CBETa Uepes TPAHUIy pasnesia
IBYX OITUYECKUX CPEH.

Xog nyueit B npusme. [ucnepcus ceera. ClIoKHBIIN cocTaB 6ejo-
ro cera. IIBer.

ITosmaOEe BHYTpeHHee orpaskeHue. IIpeaeabHBIN YyToJI ITOJTHOTO BHY-
TPEeHHET0 OTPaKEeHUA.

Cobupartoriue u paccenBaioniye JuH3bl. Toukaa guH3a. POKycC-
HOE€ PACCTOSHNE U OIITUUECKAas CHUJia TOHKOU JIMH3BI. 3aBUCUMOCTD
$OKyCHOTO PaCCTOSHUA TOHKOM cepruyecKoil JUH3BI OT €€ reoMe-
TPUU U OTHOCHUTEJBHOTO ITOKA3aTeJsA IIPEeJIOMIECHUS.

dopmysa TOHKON JWH3BI. ¥YBeJIUUYeHNE, TaBaeMoe JIUH30M.

Xop sy4ya, TPOIIEANIEr0 JWH3Y IOJ IPOUSBOJLHBIM YIJIOM K €€
TIIaBHOI onTuyecKoi ocu. ITocTpoeHMre M300paKeHUII TOUKY U OTPe3-
Ka IPAMOI B COOMPAIOIINX M PACCEMBAIOIINX JUH3aX U UX CHUCTEMAaX.
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OnTuueckue mpubophl. Paspernaroinas cimoco0HOCTh. [71a3 Kak
OITHMUEeCcKas CHUCTEeMaA.

IIpemensl IPUMEHNMOCTH I'€OMETPUUYECKON ONTUKMU.

BosnoBas onTuka. HTepdepeHiius cBeta. KorepeHTHBIE NCTOU-
HUKHW. YCJIOBUS HAOIIOJeHNA MAKCHIMYMOB U MUHUMYMOB B UHTEP-
depeHIMOHHONI KapTUHEe OT ABYX KOTepPEeHTHBIX MCTOUHUKOB. IIpum-
MephI KJIACCUYECKUX MHTEePPEPEHITNOHHBIX CXEM.

Hudparnusa ceera. [[udpakiuonHas peniéTka. YcJaoBue HaOII0-
IeHusA TJIABHBIX MAKCHUMYMOB TPHU IMaJAeHWN MOHOXPOMATUYECKOTO
cBeTa Ha JUPPAKIIMOHHYIO PEUIETKY.

ITonapusanusa ceera.

TexHnuyeckue ycmpoilcmea U mMexHOJLOzZUYeCKUe NPOYeCcCyL:
OUKWU, JIyIIa, IePUCKOII, oToanmapaT, MUKPOCKOII, ITPOEKITMOHHBIH
amrmapar, IPOCBeT/IeHre OIITUKM, BOJOKOHHAS OITHKA, TU(PPAKIIU-
OHHAasdA pelIeTKa.

Hemoncmpayuu

1. 3aKOHBI OTPaKeHUsI CBeTa.

2. UccrnemoBanue mpeoMJeHUSI CBeTa.
3. HaburoneHue MmMOJIHOrO BHYTPEHHEro oTpaskeHus. Moaeiasb cBe-
TOBOZA.
4. UccnemoBanue XoJa CBETOBBIX IIYUKOB uepe3 ILJIOCKOIIapaJ-
JeJbHYIO ILIACTUHY U IPU3MY.
5. UccaemoBaHue CBOMCTB m300pakeHUil B JIMH3aX.
6. Monmesu MUKPOCKOIIA, TeJIEeCKOIA.
7. Habaiomenune nHTep@epeHINN CBeTAa.
8. HabGiromeHue I[BETOB TOHKUX ILJIEHOK.
9. HaGmrogeHnue nudpakiuy cBeTa.
10. Uzyuenue qudpakiOHHON PEUIETKU.
11. HaGaomerne nudpaKIIOHHOTO CIEKTpAa.
12. HaGiromeHnne AUCIEepPCUU CBETA.
13. HaGomeHne moaapusanui cBeTa.
14. ITpuMeHeHUe MMOJAPOUIOB IJs HU3YyUEHUsS MeXaHWUeCKUX Ha-
IpSAXKEeHU.

Yuenuueckuil 3xcnepumenm, nabopamopHble pabomul,
npaxKmurym

1. smepeHUne mokasaTess IIPEJOMJEHHUS CTeKJa.

2. UccnenoBaHnue 3aBUCUMOCTU (POKYCHOTO PACCTOAHUS OT BeIlle-
cTBa (Ha mpUMepe KUAKUX JUH3).

3. IsmepeHUne GOKYCHOTO PACCTOAHUS PACCEUBAIOIUX JIUH3.

4. [Tonyuenue us3o0paskeHUsA B CHCTEME U3 ILJIOCKOTO 3epKaja
¥ JIUH3ELI.

5. ITomyueHue n3o0pakeHnsa B cCUCTeMe M3 ABYX JIMH3.

6. KoHCcTpynpoBaHME TEJIECKOMIMYECKUX CHUCTEM.
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7. Habnomnenne mudparkuuu, HHTepPEpPeHIUN U IOJApHu3anun
cBera.
8. syueHue moaApU3aIuy CBETa, OTPAKEHHOTO OT ITOBEPXHOCTU
IV3JIEeKTPUKA.
9. Nsyuenne nHTepHEPEHIINH JTa3ePHOTO U3TYUEHNI Ha IBYX IEIAX.
10. Ha6aromeHune OUCIEePCUU.
11. Ha6aromeHnue u mccaefoBaHre TUPPAKIIMOHHOTO CIIEKTpa.
12. 3Mmepenne OJIUHBI CBETOBOI BOJIHBI.
13. IToryueHmre CIeKTpa UBJIYUEHUA CBETOANOIA IIPU IIOMOIIH AUd-
PAKIIMOHHOU PEIIETKU.

PA3EN 6. OCHOBbI CMELWANLHOW TEOPUN OTHOCUTENBLHOCTU

I'paHUIBI IPUMEHMMOCTU KJiacCUYEeCKON MexaHUKU. IlocTysiaThl
CIeIMaJIbHON T€OPUU OTHOCUTEJIHLHOCTHU.
ITpocTpaHcTBeHHO-BpeMeHHOIT uHTepBaJy. IIpeobpasoBanua Jlo-
peHnia. YciaoBue NpuUYnHHOCTH. OTHOCUTEJIHLHOCTH OZHOBPEMEHHO-
cTu. 3amMeJJieHUe BpeMeHH! U COKpallleHue AJINHBI.
JHEePrusa ¥ UMITYJIbC PEJIATUBUCTCKOMN YaCTHUIIHI.
CBA3b Macchl C 9HEpPTUel U UMITYJIbCOM PEJISTUBUCTCKON YaCTU-
Ibl. OHEPTUA IIOKOS.
TexHnuyeckue ycmpoilcmea U mMexHOJLOZUYeCKUEe NPOYECCyL:
CHYTHUKOBBIE IPUEMHUKYN, YCKOPUTEJIN 3aPAKEHHBIX YACTHII.
Yuenuuweckuii Ixcnepumenm, nabopamopHbie pabomui,
npaxKmurym
1. OmpenesieEne MMOYJIbCA U YHEPTUU PEIATUBUCTCKUX YACTHUIL
(mo dororpad®uaM TPEKOB 3apPAKEHHBIX YAaCTUI[ B MAarHUTHOM
moJie).

PA3JEN 7. KBAHTOBAA ®U3UKA
Tema 1. KopnycKynsapHo-BOJIHOBOW Ayanusm

PaBHOBecHOe TerioBoe nmaayueHue (U3aydeHre abCOJTI0THO YEPHO-
ro Tejya). 3akoH cMmelieHuda Buwma. 'mmoresa Ilimamka o kBaHTax.

®doToHBI. JHEPTUSA U UMOYJIbC GoTOHA.

dortospderr. OnpiTer A. I. CromeroBa. 3akoHBI doTosddeKTa.
VYpaBHenue OiuHIITelHaA Oad (Qoroadderra. «KpacHasa rpanumna»
doroadpdekrTa.

JaBimeHue cBeTa (B YaCTHOCTH, JaBJieHWe cBeTa Ha abCOJIIOTHO
TIOIJVIOLIAIONIYI0O U a0COJIOTHO OTPAKAIONIYI0 ITIOBEPXHOCTE). OUBITHI
II. H. JleGeznesna.

BosuoBsie cBoiicTBa uactuil. Bomubr ge Bpoiinsa. [[amnHa BOSHBI
ne Bpoiisna u pasMepbl 00JIaCTU JOKATMU3AUU ABUKYIIEHCSa YacTu-
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1. KopnycKyJIAapHO-BOJHOBOM nyanudm. Judpakiimua 3JIeKTPOHOB
Ha KpUCTaJLIaX.

Cnenudura namepenuii B MmukpoMmupe. COOTHOIIIEHUS Heompeae-
aéunocreii eiizenbepra.

Texnuueckue ycmpoiicmea U MmMexXHONL02UYeCKUe NPOUeccyl:
CIIEKTPOMETD, (oTosaeMeHT, (GOoTOmATUMK, TYHHEJBHBIH MUKPO-
CKOII, COJTHeUHadA O0aTapes, CBETOIUO/.

Hemoncmpayuu

1. ®oTosddeKT Ha yCTaHOBKE C IIMHKOBOM ILIACTHUHOIM.

2. UccinenoBanue 3aKOHOB BHeIlltHero potoaddexra.

3. UcciiemroBanne 3aBUCUMOCTH COIPOTHUBJIEHUS MHOJYIPOBOLHU-
KOB OT OCBENIEHHOCTH.

4. CeTonuop.

5. Conmumeunasa Garapes.

Yuenuueckuid asxcnepumenm, nabopamopHble pabombl,
npakmuxym

1. UccnemoBanme doTopesucTopa.

2. Usmepenue nmocroanuoi Ilnanka Ha ocHOBe ucciefoBaHusa @o-
To3(dekTa.

3. UccinemoBanue 3aBUCHMOCTH CHUJIBI TOKA uUepe3 CBETOLUOH OT
HaTPSKeHU .

Tema 2. dusuka atoma

OnpITHI IO HCCIETOBAHUIO CTPOeHUWSA aToMma. IliamerapHas MO-
neab atroma Pesepdopzaa.

IToctynarsr Bopa. Usnyuyenue u moryonieHre (GOTOHOB HPU Iie-
pexoJile aToMa C OSHOTO YPOBHS SHEPTUU Ha NPYTOi.

Buapr criekrpoB. CneKTp ypoBHEI 5HEPrUU aToMa BOAOPOA.

CronTaHHOE U BBIHYKIEHHOE M3JyueHue cBeTa. Jlasep.

Texnuyeckue ycmpoiicmea u mMexHOLOzZUYeCKUe NPOUECCyL:
CIIEKTPAJIbHBIN aHajan3 (CIEeKTPOCKOIN), Jasep, KBAaHTOBBIA KOM-
OBIOTED.

Hemoncmpauuu

1. Mogenan oubiTa Pesepdopaa.

2. HabGmrogeHue JTuHENYAThIX CIEKTPOB.

3. YCTpo#CcTBO U AeHCTBUE CUETUNKA MOHUSUPYIOIINX YACTUII.

4. OnpenesneHre OJIWHBI BOJHBI JIA3€PHOTO MUBJIYUECHU.

Yuenuuweckuii Ixcnepumenm, nabopamopHbie pabomuwi,
npaxKmuxKym

1. HabnatomeHue JuHENUAaTOTO CIeKTpa.

2. UcciemoBaHue CIEKTPA PaspekeHHOr0 aTOMAapHOro BOmopona

U U3MepeHue mocTossHHoi Puabepra.
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Tema 3. ®Pu3nKa aTOMHOro AApa U 3NEMEHTapHbIX YacTuUL,

Hyxkaouuasa mogensb aapa Iefisenbepra—BaHeHKo. 3apAn Aapa.
Maccosoe uncsio aapa. 3oTonsl.

PagunoaxktuBHOCTh. Anb(a-pacman. SIEKTPOHHBIH UM IO3UTPOH-
HBIN Oera-pacman. MamMmma-usiaydeHue.

3aKOH DPaAMOaKTUBHOIO paclajza. PaanoaKTuBHBIE M30TOILI B
npupoge. CBolicTBa MOHU3UPYIOIIEro UJIyUeHUA. Bausauue paano-
AKTMBHOCTU HAa KUBbIe OpraHm3Mbl. EcTecTBeHHBIN (OH HBIIyUe-
HudA. [Josumerpusd.

JHeprusa CBA3U HYKJOHOB B Anpe. Sxepubie cuibl. ledekT mac-
CBI AOpAa.

Anepunie peaknuu. lereHue u cuHTE3 Anep. SAmepHbBIE peakKTo-
pol. IIpobyieMbl yIIpaBIsieMOTO TEPMOAAEPHOTO CUHTE3a. JKOJOTU-
YyeCcKHre acIeKThl Pa3BUTUA SAePHOMN SHEPTeTUKHU.

MeTonbl perucTpalu 1 UCCIETOBAHUA dJIEMEHTAPHBIX YaCTHUII.

dyHIaMeHTaJIbHbIe B3auUMOAeNCcTBUA. BaproHbl, Me30HBI U JIell-
Toubl. IIpencraBiernue o CrammapTHOU Momeau. KBapK-TUIFOOHHASI
MOZIeJIb aIPOHOB.

dusuka 3a npegenamu CranmapTHOU Mozeau. TémHasa MaTepus
U TEMHAA SHEPTUd.

EnuHcTBO QusuUecKoil KapTHUHBLI MHUPAa.

Texnuuweckue ycmpoilcmea u mexHoJa02uiecKue npoyeccovl: No-
3UMeTp, Kamepa BuibcoHa, SAepHBIN peakTop, TePMOSAAEPHLIH pe-
aKToOp, aToMHasda 6omb0a, MATHUTHO-PE30HAHCHAs ToOMOTpadus.

Yuenuueckuil 3xcnepumenm, nabopamopHwble pabomul,
npakmuxym

1. UccaemoBanme TpPeKoB uacTuil (IIo TOTOBBIM oTorpadusam).

2. UcciemoBanue pagrnoakTUBHOTO (hOHA C UCIIOJIb30BAHUEM TO3U-

MeTpa.
3. zyueHue moryIoleHus O0eTa-4acTUIl aIIOMUHUEM.

PA3LEN 8. SINEMEHTbI ACTPOHOMUN U ACTPODU3UKN

ATanbl pa3BUTUA acTpoOHOMUM. IIpHKJIagHOE M MUPOBO33PEHUE-
CKOe 3HaueHMe acTpOHOMHUU. [IpUMEHNMOCTD 3aKOHOB (PU3UKU JJIsI
00bsICHEeHUS IIPUPOALI KOCMHUYECKNX 00HLEKTOB.

Mertoanl acTpoHOMUUECKUX HccieqoBauuii. CoBpeMeHHbIe OITIYe-
CKIe TeJIECKOIbI, PaqruOTeIeCKONbI, BHeaTMoc(hepHasa aCTPOHOMIMUSI.

Bupg ssésgmoro meba. CosBesnus, spKue 3BE3ObI, ILIAHETHI, HUX
BUAMMOE ABUKEHUe.

ConHeuHas cucTeMa.

Comnune. ComHeuHass akKTUBHOCTb. McTounuk sHeprum CoJsiHIIA U
3BE3.
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3BE3MBI, UX OCHOBHBIE XapaKTepHUCTUKH. [lmarpamMMa «CIeK-
TPaJIbHBIN KJIACC — CBETUMOCTH» . 3BE€3IbI TJIABHOM ITOCIEeN0BATEIb-
HOCTHU. 3aBUCHMOCTb «MacCa — CBETHMOCTb» AJIA 3BE3] TIaBHOM
mocJjenoBaTeaIbHOCTH. BHyTpenHee cTpoenne 3B€3n. CoBpeMeHHbBIE
IpeACTaBJIeHUS O HMPOMCXOKIeHUMW 1 dBojtonuu CoJsiHIla M 3BE3H.
ITansl JKU3HU 3BE3I.

Muneunsri IIyre — Hama Tamaktuka. IlonoxeHne u gBUMKEHUE
Couanna B IN'amakTtuke. Tunbel ramaktuk. PagmorajJakTuky 1 KBasa-
pbl. YépHbIe OBIPHL B AApax rajaKkTUK.

Bcenennasa. Pacmupenune Bcenennoii. 3akou Xab66aa. Pasbera-
Hue rajakTuk. Teopus BosbIitoro B3pbiBa. PenKTOBOE U3IyUEHUE.

Macmrabuas ctpykrypa BcesmenHoii. MerarajmakTuka.

Hepeménnbie mpo6ieMbl aCTPOHOMUU.

Yuenuuecxue Habnrodenus:

1. HabnrogeHuss 3BE3QHOTO HeO0a HEBOOPYKEHHBIM IIa30M C HC-
OJIb3OBaHNEM KOMITHIOTEPHBIX ITPUJIOKEHUH I OTIpeaeIeHU T
MOJIOKEeHUA HeOeCHBIX 00bEKTOB Ha KOHKPETHYIO JATy: OCHOB-
Hble co3Be3ausa CeBepHOro MmoayInapus U IPpKue 3BE3IbI.

2. HaGmronenus B Teseckol JIyHEI, IIIaHeT, TYMaHHOCTEH 1 3BE3I-
HBIX CKOILJIEHUM.

®U3NYECKUIA MPAKTUKYM

Cmioco6bI M3MepeHusaA (PUINUECKUX BEJIUUYUH C MCIOJb30BAHUEM
aHAJIOTOBBIX U HMUMPOBBIX M3MEPUTEJIbHBIX HPUOOPOB M KOMIIBIO-
TEPHBIX MAaTYNKOBBIX cucTeM. AOGCOJIIOTHBIE M OTHOCHUTE/IbHBIE IIO-
TPEITHOCTU U3MepeHul ¢pusnueckux BeauunH. OeHKa rpaHul] mo-
T'PENIHOCTeH.

ITpoBemeHMe KOCBEHHBLIX M3MEPEeHUIl, MCCIeJOBaHNI 3aBUCUMO-
creil (pU3UMUECKMX BEJNUYUH, MIPOBEPKA MPEIJIOMKEHHBIX THUIOTE3
(BpI6OpP M3 paboT, OMMCAHHBLIX B TeMATHUYECKUX pasfesiax «YdeHU-
YeCKUU SKCIIEPUMEHT, JabopaTOpPHbIe Pa0OThI, IPAKTUKYM» ).

OBbOBLAKLLEE MOBTOPEHWNE

O6o01IeHe W CcHUCTeMAaTHU3alluA COMEepP:KaHUsA pPasiesioB Kypca
«MexaHuKa», « MojleKyIdapHasa Gus3nKa 1 TepMOIUHAMUKA» , « DJIEK-
TpoomHaMuKa», «Kojgebanus m BOJHBI», «OCHOBBI cHenuaJbHOMI
TEOPUU OTHOCUTEJBHOCTU», «KBamTOBasa ¢Qusmrar, «IIeMEHTHI
aCTPOHOMUU M acCTPODPUBUKU» .

Ponp pusukm m acTpoHOMUM B SKOHOMUYECKOI, TEXHOJIOTHYE-
CKOM, COIIMAJIbHOM M STHUUYECKOH cdepax HedTeJbHOCTH UeIOBEKAa;
poJsb 1 MecTO GUBUKU U ACTPOHOMHUHU B COBPEMEHHOM Hay4YHOI Kap-

OU3NKA. 10—11 knaccsl 45



THHE MUpAa; 3HaUeHNe ONUCATEeJbHOM, CHCTeMaTU3UPYyIoIeii, 005-
SACHUTEJBHOU M IIPOTHOCTHUYECKON (PYHKIIMHA (PU3UUIECKON TEeOpUU;
posab pu3muecKoii Teopuu B QOPMUPOBAHUM IPEICTABICHUI O Qu-
3UUECKOH KapTUHE MHUPa, MECTO (PU3NUEeCcKoil KapTUHBI MUPa B 00-
meM pPALY COBPEMEHHBIX €CTeCTBEHHO-HAYUYHBIX IIPeINCTaBJICHUHN
0 IIpupoe.

MEXNPEAMETHBIE CBA3N

WNsyuenme rypca ¢usuxu yriaybsaeéHHoro ypoBHsa B 11 Kiacce
OCYIIIECTBJIAETCS C YIETOM COAEPIKATEIbHBIX MEKIIPEIMETHBIX CBSA-
3ell ¢ KypcaMu MaTeMaTUKM, OMOJIOTUN, XUMUHN, Teorpa@uil U TeX-
HOJIOTUX.

Mesxcnpedmemnovie noHaAmMUA, C6A3AHHbBLE C U3YHLeHUEM
Memo0o6 HaAY41HO020 NO3HAHUA: SBJIEHVe, HAYIHBIA QaKT, Iumo-
Te3a, GU3MUECKas BeJIWUYNHA, 3aKOH, Teopus, HAOIIOeHNe, dKCIIe-
PUMEHT, MOEJIUPOBAHNE, MOJENb, N3MEPEHNE, IIOTPEITHOCTHU U3Me-
peuwnii, usaMepuTeIbHLIe IPUOOPHI, MUpPOBaa JabopaTopus.

Mamemamura: Pemenue cucrembl ypaBHeHuii. Tpuronome-
TpUYecKue QyHKIMM: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC; OCHOB-
HOEe TPUTOHOMETPHUUYECKOe TOMKIEeCTBO. BEeKTODHI 1 X IIPOEKIUN Ha
OCH KOODPAWHAT, CJIOKeHIe BeKTOPOB. IIponsBofHEIE 3lIeMeHTapHBIX
dyrrnuii. I[IpusEaky noxobus TPeyroJIbHUKOB, OIpeleseHre ILIO0-
magy MIO0CKUX Guryp m oonéma Tel.

Buonozusa: 3yeKTpUYeCKYe ABJIEHUA B :KUBOU IIpupoze, kKoseda-
TeJIbHBIE IBUIKEHUSA B JKUBOM IIPUPOJE, SKOJOTUUECKNE PUCKU IIPU
IIPOUBBOJCTBE BJIEKTPOIHEPIUU, 3JIEKTPOMAarHuUTHOE 3arpsA3HeHIe
OKpY’KaIolllell cpenbl, YJIbTPAa3ByKOBas AMATHOCTHKA B MeAWUIINHE,
ONITUYECKNe ABJIEHUSA B KUBOM IIPUPOJE.

Xumus: cTpoeHNEe aTOMOB U MOJIEKYJI, KPUCTAJLINYECKaA CTPYK-
Typa TBEPABIX TeJl, MEeXaHU3MBLI O0pPa30BaHUSA KPUCTAJINYIECKOMN
pelIéTKY, CIeKTPaJbHBIN aHaans.

TI'eozpagusn: MarHuTHBIE IIOJNIOCA 3eMJU, 3aJIEeKU MATHUTHBIX
pyZn, doToChEMKa 3eMHOM IIOBEPXHOCTHU, celicmorpad.

Texnonozua: npuMeHEHUEe IIOCTOSHHBIX MarHUTOB, 3JIEKTPO-
MarHuTOB, 3JIEKTPOABUTAaTeNb §IKOOM, TeHepaTop IIepeMeHHOI'O
TOKa, WHAYKIVOHHAA IIeYb, JIMHUY dJIEKTPOIlepenad, 3JIeKTPOJBU-
rateib, pajap, pPagVONpPUEMHUK, TeJIeBU30p, aHTEeHHa, TejedoH,
CBY-neun, ynbTpa3ByKOBasd AMATHOCTMKA B TEXHWKE, IIPOEKIVIOH-
HBIII anmapar, BOJIOKOHHAsA ONITHKA, COJHeYHas Oarapes, CIIyTHU-
KOBbIe IPUEMHUKY, AJepHAs dHEPreTUKa U DKOJIOTUYECKMEe acleK-
THI €€ Pa3BUTUA.
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