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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma o (u3KkKe Ha ypoOBHE cpetHEro oo1ero oopa3zoBanus pazpadoTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS OCHOBHOHM 00Opa3oBaTeIbHON IMPOrpPaMMBI,
npencrasieHHbix B @I'OC COO, a Taxke ¢ yuérom (QenepanbHoil paboueil mporpammbl
Bocritanus u KoHuenmmu npenogaBanust yaeOHoro npenmera «Dusmka» B 00pa3oBaTeNbHBIX
opranmsanusix  Poccuiickoit ®enepanuu, pealM3ylOIMMX OCHOBHBIE 00pa3oBaTelIbHbBIC
[IPOrpaMMBbl.

OBIIAS XAPAKTEPUCTUKA YYEBHOTI' O ITPEJIMETA «®U3UKA»

[Iporpamma 1o ¢usmke ompenenser o00sf3aTeNbHOE MPEIMETHOE COJECpKAHUE,
YCTaHABIMBAET PEKOMEHAYEMYIO IOCJIEI0BATEIbHOCTh W3YUYEHHUSI TEM U pa3lesioB y4yeOHOro
npeaMeTa ¢ y96TOM MEKITPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTHKH Y4eOHOTO IpoIiecca,
BO3PACTHBIX 0cOOeHHOCTEH oOyuatomuxcs. [Iporpamma o ¢pusnke 1aét npeacTaBieHue o IEesX,
CoJiepKaHNM, OOIIeH cTpaTerny 0OydeHHsI, BOCIIUTAHHUS M PA3BUTHS OOYJaIOMINXCS CPEACTBAMU
yuebHoro npeamera «duznka» Ha yriayOaEHHOM ypOBHE.

N3yuenne kypca ¢u3MKM YrayOlIE€HHOIO YpOBHSI IO3BOJISIET pealn30BaTh 3a7ayuu
npodeccnoHaIbHON OpPHEHTAllUK, HAIpPaBJIEHO Ha CO3JaHUe YCIOBUW JUISl TPOSBICHHSI CBOUX
WHTEIUICKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH KaXIbIM OOYyJaromuMmcsi, KOTOpBIE
HEOOXOIUMBI ISl TPOAOJDKEHUS oOpa3oBaHMsi B OpraHuM3alusax MpodeccrnoHaTbHOTO
00pa3oBaHUs MO pa3TMIHBIM PU3UKO-TEXHUIECKUM M WHXEHEPHBIM CIEIIHATBbHOCTSIM.

B mporpammMe mo ¢usnke ompenensioTCs IUITAHUPYEMbIE Pe3yNIbTaThl OCBOCHHUS Kypca
(u3MKHN HA yPOBHE CpeTHEro 001Iero 00pa3oBaHus: JMYHOCTHBIE, METANIPEAMETHBIE, TPEIMETHBIE
(ma yriryosniéHHOM ypoBHE). HaydHO-METO10710rH4eCKO OCHOBOM U1 pa3pabOTKH TPEOOBAHMA K
JUYHOCTHBIM, METANpeAMETHbBIM U MpPEeIMETHBIM pe3yibTaTaM OO0YYarolIUXCsl, OCBOMUBIIUX
nmporpaMMmy 1o (U3MKE Ha ypOBHE CpPEAHEro oOIero oOpa3oBaHUs Ha yriayOJIEHHOM ypOBHE,
SIBJISIETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

[Tporpamma 1o ¢u3MKe BKIFOYACT:

IJIaHUPYEMBbIE PE3yIbTaThl OCBOCHHSI Kypca (PM3UKH Ha yriyOJIEHHOM YPOBHE, B TOM YHUCIIE
MpeIMETHBIE PE3yAbTAThI MO rojiaM OOyYeHUS;

coJiepkanue ydyeOHoro npeamera «Pu3nka» Mo rogaM o0ydeHus.

[Iporpamma mo ¢u3uKe UMEET NPUMEPHBIH XapakTep M MOXKET ObITh HCIOJIb30BaHa
YUUTEISIMU (U3UKH JUISI COCTABJICHUS CBOMX PabOUUX MPOTpamM.

[Iporpamma mo ¢u3MKe HE CKOBBIBAET TBOPYECKYI0 WHHUILIMATUBY Y4HUTENEH U
MPEIOCTABISIET BO3MOXHOCTU [UIsl peaju3alud pa3IMYHbIX METOJWYECKUX MOJIXOJ0B K
MpenojaBaHuio GU3MKU Ha YTITyOJIEHHOM YPOBHE IIPH YCIOBUU COXpaHEHHS 00sS3aTeIbHON YacTH
coJiep>KaHus Kypca.

®du3rKa Kak HayKka 0 HauboJiee 001X 3aKOHAX MPUPOIbI, BEICTYIAs B KAUeCTBE Y41eOHOTO
mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIAJ B CHCTEMY 3HAHUI 00 OKpYKarolleM MHpE.
IkonpHBIA Kypc (UMK — CHUCTEMOOOpA3YIOUIU [ €CTECTBEHHO-HAYUHBIX YUeOHBIX
MIPEeIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIe)KAT B OCHOBE MPOIIECCOB U SBJICHUN, H3y4aeMbIX
XuMuel, ouonoruelt, ¢uznyeckoit reorpadueil u actpoHomuen. Vcnosap3oBaHue M aKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUN ONpEeAETHIIO XapakTep M OypHOe pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe DSHEpPreTHKH, TPAHCIOPTa, OCBOEGHUS KOCMOCA, TIOJyYEHHs] HOBBIX
MaTepHalioB C 3aJaHHBIMU cBoiicTBaMu. M3ydyeHune (u3MKM BHOCUT OCHOBHOM BKJIag B
(bopMUpOBaHHE €CTECTBEHHO-HAyYHON KapTHHBI MUpa 00ydaronierocs, B GoOpMHUpOBaHUE YMEHUIN
MPUMEHATh HayYHbII METO/1 IO3HAHUS MPH BHIIIOJIHEHUN UMHU YU€OHBIX UCCIIEIOBAaHUM.

B ocHoBY kypca (u3uku Ha ypoBHE CpeaHero oomero oopa3oBaHus MOJIOKEH Pl UACH,
KOTOPBI€ MOKHO pacCMaTpUBATh KaK MPUHIIMIIEI €r0 TOCTPOCHUS.



Hoen yenocmunocmu. B cOOTBETCTBUY C HEH KypC SIBIISIETCS JIOTUUECKU 3aBEPLIEHHBIM, OH
COJICPKUT MaTepuall U3 BCEX pa3zesioB (DU3UKH, BKIIOYAET KaK BOMPOCH! KIACCHUECKOM, TaK U
COBpPEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBHM C HEW MaTepHal Kypca GU3NKU 00beAMHEH BOKPYT
¢usnueckux Teopuil. Bemymum B Kypce sBusercs (OpMUpOBaHHME TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BELUIECTBE U IOJIE.

Hoen cymanumapuzayuu. EE peannzanys npeanoaraeT UCI0Ib30BaHUE TYMAaHUTApHOTO
noTeHIana (pu3nyecKon HayKu, OCMBICIICHHE CBS3U Pa3BUTHUS (PU3HUKH C pa3BUTHEM OOIIECTBA, a
TaK)Xe C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU U 3KOJOTHYECKUMHU MPOOIEMaMH.

Hoess npuxnaonoi nanpaenennocmu. Kypc ¢dusuku  yrioyOn€HHOro  ypoBHS
MIPENIOJIAraeT 3HAKOMCTBO C IIUPOKUM KPYrOM TEXHUUYECKUX U TEXHOJOTUYECKUX IMPUII0KEHUN
M3Y4YEHHBIX TEOPUM U 3aKOHOB. [IpH 3TOM paccMaTpuBarOTCs HAa YPOBHE OOIINX MTPEACTABICHUN U
COBPEMEHHbIE TEXHUYECKUE YCTPOUCTBA, U TEXHOJIOTHH.

Hoea 3xonozuszayuu peanusyercsi TOCPEACTBOM BBEJIEHUS AJIEMEHTOB COJEpKaHuS,
MOCBSIIEHHBIX AKOJIOTMUECKUM MpoOeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C Pa3BUTHUEM
TEXHUKH U TEXHOJIOTUH, a TaKkKe 00CyX AeHUsI MPoOIeM pallMOHAIBLHOTO MPUPOOIIOJIb30BAHUS U
9KOJIOTMYECKOM 0€30MacHOCTH.

OcBoenue cojiep>KaHusi MPOrpaMmsbl 1Mo GU3HUKe AOJKHO ObITh MOCTPOCHO HA MPHHIIUIIAX
CUCTEMHO-AEATEeIbHOCTHOTO NoaxoAa. [y Gu3uKky peanusanus 3TUX NPUHIUIIOB 0a3upyeTcs Ha
HCIOJIb30BAHUU CAMOCTOSITENIFHOTO SKCIIEPUMEHTa Kak IMOCTOSHHO JeMCTBYIOIIETro (akropa
yaeOHoro npouecca. J{iist yriy6i€HHOT0 YpOBHS —3TO CUCTEMa CaMOCTOSITEIbHOTO YYEHHUECKOTO
AKCIEPUMEHTA, BKJIIOYAIONIEr0 (PPOHTAJIBHBIE YYEHWYECKHE ONBITHI MPU H3YYEHHUHU HOBOTO
Martepuana, jabopaTopHble paboThl U paboThl npakTukyma. [Ipu 3TOM BO3MOKHBI /iBa criocoda
peanu3anuu (pU3NYECKOro NpakTHKyma. B nepBom ciydae npakTUKyM ITPOBOAUTCS JHOO0 B KOHIIE
10 u 11 xaccoB, 10O MOCIIE MEPBOTO M BTOPOTO MOJYTOAUH B KOXKIOM M3 ATHX KilaccoB. Bropoi
croco0 — 3TO HWHTErpamus paboT MpPaKTUKyMa B CHCTEMY JIaDOpaTOPHBIX paboT, KOTOpHIS
MPOBOJATCST B TIporiecce u3ydeHus paszzaena (tembl). [Ipm sTomM mom paboTramu TpakTHKyma
IIOHMMAETCS CAMOCTOSITEJIbHOE HCCIIE0OBAaHUE, KOTOpPOE IPOBOJUTCS IO PYKOBOJCTBY
CBEPHYTOTO, 0000IIEHHOTO BUa O6€3 TOMIAaroBO HHCTPYKITUH.

B nporpamme no ¢gusuke cucrema yueHU4eCKOro 3KCIEpUMEHTa, 1JabopaTopHbIX padoT u
IIPAKTUKyMa MpeACTaBIeHa €AUHBIM NepeuyHeM. BbeiOop TeMaTHKH ISl 3TUX BUJIOB YYEHHYECKUX
IIPAKTUYECKUX PabOT OCYLIECTBIAETCS Y4aCTHUKaMH 00pa30BaTENIbHOIO Ipoliecca UCXOIs U3
0COOEHHOCTEH MOYpOYHOIO IUIAHMPOBAHMS M OCHalleHus KaOuHeta ¢u3uku. I[lpu sToM
oOecrieunBaeTcss OBJIAJICHUE OOYYAIOIIMMUCA YMEHUSIMH IPOBOJUTH MNpPSMbIE U KOCBEHHbIE
U3MEPEHUs, UCCIENI0BaHMs 3aBUCUMOCTEH (DM3MYECKUX BEIMYMH M IIOCTAHOBKY OIIBITOB IIO
IIPOBEPKE MPEI0KEHHBIX TUIIOTES.

bonbmioe BHUMaHKE yAEIs€TCs PEIIEHUI0 pacu€THBIX U KaueCTBEHHbIX 3aaad. [lpu stom
IUI pacu€THBIX 3aJad INPUOPUTETOM SBISIOTCS 3aJaud C SBHO 3aJlaHHOM M HESIBHO 3aJaHHOU
(bu3n4ecKoil MOIENbIO, O3BOJISIOIINE IPUMEHATh U3YYE€HHbIE 3aKOHBI U 3aKOHOMEPHOCTHU KakK U3
OJIHOTO pazjiesia Kypca, Tak W HMHTErpupys HPUMEHEHHE 3HAaHUM W3 pas3HbeIX pas3nenoB. s
Ka4eCTBEHHBIX 3a/lay [PHOPUTETOM SBJSIOTCA 3aJaHus Ha OOBsICHEHHE/NpeAcKa3aHue
NpoTeKaHusl GU3NYECKUX SBJICHUN M MPOLIECCOB B OKPYKAIOIIEH >KU3HM, TpeOyrolue BbiOopa
¢bu3nUecKoit MoIeH Ul CUTYalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuum ¢ TpeboBanmsiMu DPI'OC COO k MaTepuanbHO-TEXHUYECKOMY
o0ecreyeHn0 y4yeOHOTO mpolecca Kypc (U3HMKH YriIyOJIEHHOTO YpPOBHS Ha YPOBHE CpEIHEro
oOmiero o0Opa3oBaHUs JOJDKEH H3y4aTbCs B YCIOBHAX IpeIMETHOro kabuHeta. B kabunere
(GU3UKN JOKHO OBITh HE00X0AUMOE J1abopaTopHOE 000PYI0BAHKE IS BBIIIOJHEHHS YKa3aHHBIX
B IIporpamme 1o (pU3MKEe YUEHHUYECKHUX OIBITOB, Ja0OpaTOPHBIX paboT W pabOT MPaKTHKyMa, a
TaKXXe JIEMOHCTPAIMOHHOE 000pyI0BaHHE.



JleMoHCTpaloHHOe 00opynoBaHue (HOPMUPYETCS B COOTBETCTBHH C NPUHIUIIOM
MUHUMAaJIBHON JOCTATOYHOCTH U 00ECIeunBaeT MOCTAHOBKY IEPEUMCIICHHBIX B MPOrpaMMe MO
¢u3MKe KIIOYEBBIX JAEMOHCTpALMH IS HMCCIEJOBAHUS HM3y4aeMbIX SBJICHUH M IPOLECCOB,
SMIUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHHUECKUX TPUMEHECHHIA.

JIaGopaTtopHoe 00OpyJOBaHUE U YYEHHYECKHX MPAKTHUECKHX paboT (hopMmupyercs B
BUJIE TEMAaTUYECKUX KOMIUIEKTOB U O0ECIEUMBAECTCS B PAcy€Te OJHOTIO KOMILUIEKTAa Ha ABYX
oOyyaromuxcs. Temarndyeckue KOMIUIEKTHI J1IabOpaTOpHOTO OOOpYIOBaHUS JOJDKHBI OBITh
IIOCTPOEHbl HAa KOMILJIEKCHOM MCIOJIb30BaHUM AHAJOTOBBIX U LU(POBBIX NpHUOOPOB, a TaKkKe
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJIE LIM(PPOBBIX JIaOOpaTOpHil.

HEJb U3YUYEHUS YYEBHOI'O IIPEJIMETA «®U3UKA»

(dbopMupoBaHHE HHTEPECA U CTPEMIICHHS 00YJaIONINXCS K HAYIHOMY U3YYSHHIO TIPUPO/IH,
pa3BUTHE WX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

pa3BUTHE TMPEACTABICHMH O HAydHOM MeETOJe TO3HaHusi ©  (opMUpoBaHHE
MCCIIEI0BATENIHCKOTO OTHOIICHUS K OKPY)KAIOIINM SIBIICHUSIM;

(dbopMupOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa M3Y4eHHs OCHOB CTPOCHHS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DPM3UKH;

(dbopmMupoBaHHe YMEHUI OOBSCHATH SIBJICHUS C UCIIOJIBb30BaHUEM (U3NYCCKUX 3HAHHWHA U
HAyYHBIX JI0KA3aTeIIbCTB;

(dbopMupoBaHHE TPEICTABICHUNA O POJNM (PU3UKH U Pa3BUTHS JAPYTHX E€CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA,

pa3BUTHE TMPEJCTaBICHUH O BO3MOXKHBIX cdepax Oyaymed mnpodeccuoHambHOMN
JEATETbHOCTH, CBSI3aHHBIX C (HU3UKOHM, MOJIrOTOBKA K JallbHEHWIIeMy OOYYeHHIO B ITOM
HalpaBJICHUN.

JlocTikeHne 3TuX Ieneil o0ecrneunBaeTcsi pelleHHeM CIeAYIOIUX 3aJad B Ipolecce
M3y4YeHUs Kypca (U3UKU Ha YPOBHE CPETHETr0 00IIero 00pa3oBaHus:

puoOpeTeHne CUCTEMBbI 3HAHWK 00 OOmUX (U3NUYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPUSIX, BKJIIOYAsi MEXaHUKY, MOJIEKYJIAPHYIO QU3UKY, JIEKTPOANHAMHKY, KBAHTOBYIO (GU3UKY U
AJIEMEHTHI aCTPOPUHKY;

(dbopMupoBaHHE YMEHUI IPUMEHSTh TEOPETHUECKUE 3HAHUSA [T 00bSICHEHHS (PU3NIECKUX
SIBJICHUH B IPUPOJE U JUISI IPUHATHUS IPAKTHUECKUX PELICHUH B IOBCEAHEBHON )KU3HHU;

OCBOEHME CIIOCOOOB pelIeHHs pa3IMYHbIX 33J]ay C SBHO 33JaHHON (PU3NYECKON MOJEIbIO,
3aja4y, MOJpPa3yMEBAIOLIMX CaMOCTOATENIBHOE CO3JaHue (PU3MUECKOW MOJeNH, aJeKBaTHOM
YCJIOBHSM 3aJ]auM, B TOM YHCJIE 33]a4 HHKEHEPHOI'O XapaKTepa;

NOHUMaHUe (U3NYECKUX OCHOB M HPUHIMUIOB JCHCTBUS TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB, X BIMSHUS Ha OKPYXKAIOILYIO CPey;

OBJIAZICHUE METOJAaMHU CaMOCTOSTEJIBHOTO IJIAHMPOBAHUS M HPOBENCHUS (PU3MUYECKHX
SKCIEPUMEHTOB, aHalIM3a W MHTepIpeTanuuy HHPOpMaluu, ONpEeAETCHUs JAOCTOBEPHOCTU
MIOJIy4EHHOTO pe3yibTara;

CO3/IaHUE YCIIOBUHM A Pa3BUTHS YMEHUH INPOEKTHO-HCCIIEA0BATENLCKOM, TBOPUYECKOM
NeSATeNbHOCTH;

pa3BUTHE HHTepeca K cepaM NpoPecCHOHANBHOM AesITeIbHOCTH, CBA3aHHON C (PU3UKOH.

B cootBerctBun ¢ TpeboBanusiMu PI'OC COO yrnyOn€éHHBIA YpOBEHb H3YydEHHS
yueOHoro mnpeamera «®PuU3uKa» Ha YypPOBHE CpeaHEro oobuiero obOpa3oBaHMs BbIOMpaeTcs
00yJaromuMucs, TUIAHUPYIOLUIUMH POJOJKEHHE 00pa3oBaHMs MO CIEHUAIBHOCTAM (PU3HMKO-
TEXHUYECKOTO MPOdUIIs.

MECTO YYEBHOT O IIPEJIMETA «®U3UKA» B YYUEBHOM IIJTAHE



Ha m3yuenne ¢pusuku (yriyOI€HHBIN YpOBEHB) HAa YPOBHE CPEAHETO 001Iero 00pazoBaHus
otBoautcs 340 yacos:

B 10 xmacce — 170 yacoB (5 yacoB B He/IEI0),

B 11 ximacce — 170 gacoB (5 4acoB B HEJENIO).

[Ipemiaraemsrii B mporpamme 1o Gpusmke nepeveHs 1a00paTOPHBIX U MPAKTHIECKUX padboT

SIBJIIETCS PEKOMEHJOBAHHBIM, YYMTEIb JEJIaeT BBHIOOp IMPOBEACHUS Ja0OpaTOPHBIX paboT u
OTIBITOB C YYETOM UHANBUAYAIBHBIX OCOOCHHOCTEH 00yJatoIIXCsl.

COJEP)KAHUE OBYYEHUA



10 KJIACC

Paznes 1. Hayunblii MeTo MO3HAHUS NPUPOABI

dusuka — (yHaaMeHTanbHas Hayka o mpupoxae. HaydHblii MeTOJ] MO3HAHUS U METOJBI
UCCIIeIOBAHUS (PU3NUCCKUX SIBIICHUH.

DKCIEpUMEHT M TEOpHs B MPOLIECCE TTO3HAHMS MPHpoabl. Habmonenne n SkcepuMenT B
¢busuke.

Crioco0Ob1 m3MepeHust (PU3MUECKIX BEIMYMH (QHAJIOTOBBIE M NU(POBBIE U3MEPHUTEIbHbIC
pUOOPHI, KOMITBIOTEPHBIEC JATYUKOBBIE CHCTEMBI).

[TorpemnocT u3mMepeHuit Gpu3nYeCKUX BEIUUUH (a0COIIOTHASL U OTHOCUTEIIbHASA).

MonenupoBanue (HU3NYECKHUX SIBICHUIH U MPOLECCOB (MaTepHaabHasi TOUKa, aOCOIIOTHO
TBEPIIOE TEJO, UeATbHAS KUIKOCTh, UACATIbHBIN ra3, TOUSUHbIN 3apsan). [ unoreza. dusndeckuit
3aKOH, TPAHUIIBl €r0 IPUMEHUMOCTH. Pu3nyeckas Teopusl.

Pons m mecro ¢usmku B (GOpMUPOBAHMU COBPEMEHHOW HAaydHOW KapTHHBI MHpa, B
MPaKTUYECKON JESITETbHOCTH JIIO/IEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomul, npaKkmuxkym:

WN3mepenue cuimbl TOKAa M HampspKEHUS B ILIENM IMOCTOSHHOIO TOKa IPU IOMOIIH
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTENBbHBIX TPUOOPOB.

3HakoMCcTBO ¢ UppoBoii Jaboparopueit no ¢usuke. [Ipumeps! n3mepenus GU3NUIECKUX
BEJIMYMH IIPU MOMOIIY KOMITbIOTEPHBIX JATYHKOB.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe nBHKeHHE. OTHOCHTEIIBHOCTh MEXaHWYECKOro JBHKeHusa. Cucrema
OTCY€Ta.

[Ipsimas u oOpaTHas 3aa4l MEXAHUKU.

Paguyc-BekTop MaTepuanbHOM TOYKH, €r0 IPOCKIUU HA OCH CUCTEMBI KOOpJMHAT.
Tpaektopusi.

Ilepemerienue, ckopocTh (CpeaHsAs CKOPOCTb, MTHOBEHHAas CKOPOCTb) U YCKOpPEHUE
MaTEpPHAIBHOU TOYKH, UX NMPOCKIUM HAa OCH CHUCTEMBI KOOpAMHAT. CII0KEHHE NEPEMEILECHNUN U
CJI0KEHHE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE. 3aBUCUMOCTb KOOPAUHAT,
CKOPOCTH, YCKOPEHHUS U IIyTH MaTepUalbHOW TOYKH OT BPEMEHH U UX IpaduKu.

CBobOosHOE naseHue. YCKOpeHue cBOOOJHOro naaeHus. [IBuwxeHue Tena, OpOLIEHHOIO
IO YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPANHAT, CKOPOCTU U YCKOPEHHSI MATEPUAIBHON TOUKH
OT BPEMEHH U UX I'papUKH.

Kpuonuneiinoe nBrmxeHue. JIBUKEHNE MaTepUAIbHOM TOUKH IO OKPYKHOCTH. YTJIOBas
U JuHelHas ckopocTb. [lepuon m yacrora oOpamienus. LleHTpocTpeMuTenbHOE (HOpMalbHOE),
KacaTeJbHOE (TaHI€HIHAIBHOE) U NIOJHOE YCKOPEHHE MaTepUalIbHON TOUKH.

TexHuyeckne yCTpPONHCTBA M TEXHOJOTHYECKUE IIPOLIECCHI: CIMIOMETP, JBHIKECHUE
CHAps/10B, LIETIHbIE, lIEeCTepEHYAThIC U PEMEHHBIE NTepeJaul, CKOPOCTHbIE TU(THL

Hemoncmpayuu:

Monenb cucTeMbI 0TCUETA, WIITKOCTPALUs] KHHEMAaTHYECKUX XapaKTEPUCTUK JBUKEHUS.

CrniocoObl HccieI0BaHus IBUKECHUH.

Nnmroctpanys npeenbHoro nepexoaa U N3MepeHre MTHOBEHHOM CKOPOCTH.

IIpeobpazoBaHue ABUKEHUN C HCHOIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue nBuxeHus Tena, OpoIIeHHOTO MO/ YII0M K TOPU30HTY U TOPU30HTAIBHO.

HanpaiieHne ckopoCTH NpH IBMKEHUU 110 OKPYKHOCTH.

IIpeobpazoBaHue YriIoBOM CKOPOCTH B PEIYKTOPE.



CpaBHeHHE MyTel, TPAaeKTOPUH, CKOPOCTEH IBUXKEHUS OJHOTO U TOTO € Tella B Pa3HBIX
CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxkym:

N3yuenne HepaBHOMEPHOTO ABUKEHUS C LIEJIBIO ONPEICIICHUS] MTHOBEHHOW CKOPOCTH.

WN3mepenue yckopeHUs TMpU OPSIMOJMHEMHOM PaBHOYCKOPEHHOM JIBIXKEHUU TIO
HAaKJIOHHOM IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JIBU)KEHUH.

N3mepenue yckopeHust cBOOOIHOTO NaAeHUs (PEKOMEHA0BAHO UCIIOIb30BaHue HU(POBOH
naboparopun).

W3yuenue nBukeHus tena, OpolIEHHOIO TOpU30HTaIbHO. [IpoBepka runoressl 0 NpsMoit
IIPONOPLUUOHAIBHON 3aBUCHMOCTH MEXAY AAIBHOCTBIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEIA.

N3yuenune nBukeHns Tea N0 OKPYKHOCTH € IOCTOSIHHOM IO MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH NepuoAa OOpallleHHs KOHHYECKOTO0 MasTHUKAa OT €ro
IapamMeTpoB.

Tema 2. /lunamuka

[Iepssiii 3axkon HeroroHa. MHepumanbHbie cuctemMsl OTCYETA. [IpUHIINIT OTHOCUTEIBHOCTH
lNanunes. HennepuuanbHble CUCTEMBI OTCUETA (OTIpEAETICHUE, IPUMEPBI).

Macca Tena. Cuna. [IpuHImn cynepnosunuuy cuil.

Bropoit 3akoH HproTOHa /17151 MaTepuanbHONW TOUKH.

Tpernii 3akoH Hpr0TOHA 1711 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUSA. DKBUBAJICHTHOCTh I'PABUTAIMOHHOW U MHEPTHOM MacChI.

Cuna TsokecTH. 3aBHCHMOCTh YCKOPEHHS CBOOOJHOTO TAaJCHHUsI OT BBICOTHI HAaj
MMOBEPXHOCTHIO TUIAHETHI W OT Teorpaduyeckoi IMMpOTHL. [[BkeHne HEOECHBIX Tel M HX
cnyTHUKOB. 3akoHbl Kemmepa. [lepBast kocMudeckas CKOPOCTb.

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

Cuna tpenusi. Cyxoe Ttpenue. Cuiia TpPEHHMS CKOJBXKEHHUS M CUJIa TPEHUS IOKOS.
Koaddunument tpenus. Cuia conpoTUBIEHUs NpU ABIKEHUU Tella B JKMJIKOCTHU WM Trasze, e
3aBUCUMOCTB OT CKOPOCTH OTHOCUTEIBHOTO JIBUKEHHUSI.

Hasnenue. ['mapocrarnueckoe nasienue. Cuiia Apxumena.

TexHnueckne ycTpOHCTBA M TEXHOJOTHYECKHE NPOLECCHI: IMOIIIMIIHUKY, JIBUKECHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpavyuu:

Habntonenue ABMKEHUS TN B MHEPIHAIBHBIX M HEMHEPIHAIBHBIX CUCTEMAaX OTCUETA.

[IpuHUIKIT OTHOCUTEIBHOCTH.

Kauenne nByX LMIMHIPOB WM IIAPOB PA3HOM MAacChl C OJUHAKOBBIM YCKOPEHHEM
OTHOCHUTEIIbHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHeHME paBHOJACHCTBYIOLIEH NPUIIOKEHHBIX K Ty CUJI C TPOU3BEIECHUEM MACCHI TeJla
Ha €ro YCKOPEHHUE B UHEPIUAIbHONU CUCTEME OTCUETA.

PaBeHCTBO cuil, BOBHUKAIOIIUX B PE3YJbTAaTe B3aUMOJICHCTBUS TEIL.

N3mepenune macc no B3auMoJECTBUIO.

HesecomocTts.

Bec tena npu ycKOpeHHOM MOABEME U MA/ICHUH.

[enTpoOexHbIE MEXaHU3MBI.

CpaBHEHME CHII TPEHUS TTOKOs1, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padbomul, npaKmuxym.

N3mepenune paBHOACHCTBYIOIIEH CUIT TPU ABMXKEHUU OpycKa MO HAKJIIOHHOH TIIOCKOCTH.

[IpoBepka ruMoTe3pl O HE3aBUCHMMOCTH BPEMEHHU JBIKEHHUS Opycka MO HaKIOHHOU
IJIOCKOCTH Ha 3a/IaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnegoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIUX B MPYKHMHE U PE3UHOBOM
oOpasiie, oT ux aedopmarium.



N3yueHnne nBUKEHMSI CUCTEMBI TEJ, CBA3aHHBIX HUTBIO, IEPEKUHYTON uepe3 JErKuil OJoK.

N3mepenune kordduimeHTa TpeHus Mo BEIMYMHE YTIIOBOTO KOAIPPHUITMEHTA 3aBUCUIMOCTH
Frp(N).

WccnenoBanue JBKEHHs Opycka 110 HAKJIOHHOM IUIOCKOCTH €  [EPEMEHHBIM
KOA(QPHUIIMEHTOM TPEHHS.

W3ydenue nBuKeHMs rpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena

AbcomotHo TBEpoe Teno. [locTynarenbHoe U BpalaTelbHOE ABMKEHNE TBEPAOIO Tea.
MoMeHT cuiibl OTHOCUTENBbHO ocu BpauieHus. [lnevo cumbl. CroxeHue cuil, TPUIOKEHHBIX K
TBEpIOMY Teny. LleHTp TsxecTu Tena.

VYcnoBust paBHOBECUS TBEPAOTO TeEA.

YcroitunBoe, HEYCTOMYMBOE, O€3pa3InyHOE PAaBHOBECHE.

TexHnueckre ycTpoHCTBa M TEXHOJOTHYECKHE MPOLECCHI: KPOHIITENH, CTPOUTEIbHBIN
KpaH, petéryaTble KOHCTPYKIUH.

Jemoncmpayuu:

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomeul, nPAKMUKYM'

HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TEJA, UMEIOIIETO OCh BPALLICHHUS.

KoHcTpynpoBanne KpOHIITEHHOB U PACYET CUJT YIPYTOCTH.

N3yuenne ycTOMYUBOCTH TBEPAOTO TEJIA, UMEIOIIErO IUIOMIA/(b ONIOPHI.

Tema 4. 3axonvl coxpanenus 6 MexaHuke

Nmnynsc MaTepuanbHOM TOUKH, CHCTEMBI MaTepHalIbHBIX To4eK. LleHTp Macc cuctemsl
MaTepuaibHbIX TOUEK. Teopema 0 IBUKEHHUHU LIEHTpa Macc.

NMnynbC cUIIbl M1 M3MEHEHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBIKEHUE.

MomMeHT uMmyibca MaTepualnbHOW TOuku. [IpencraBieHue O COXpaHEHHMM MOMEHTa
HMITYJIbCa B EHTPAIbHBIX MOJIAX.

PaGora cuibl Ha MajgoM M Ha KOHEYHOM nepeMerieHud. ['paduyeckoe mpeacTaBieHUE
paboOTHI CHIIBI.

MOoOUIHOCTb CHIIBI.

Kunernueckas sHeprusi MarepualibHON TOUYkU. TeopeMa 00 M3MEHEHUU KUHETHYECKOU
SHEPIrUM MaTePUAILHON TOUYKH.

[ToreHunaneHbple M HenoTeHIMANbHbIE cUiibl. [loTeHnnanbHasa sHeprus. [loTennmanbHas
SHeprusi ynpyro aepopmMupoBaHHOU MpyXuHbI. [loTeHIMaNbHAsS YHEPTHs Tela B OJHOPOJIHOM
rpaBUTAalMOHHOM ToJie. lloTeHuuanbHas sHEprus Tena B PaBUTALIMOHHOM I0JI€ OJHOPOJIHOTO
mapa (BHYTpU U BHE 11apa). Bropas kocMuueckas CKOpocThb. TpeThsi KOCMUYECKasi CKOPOCTb.

CBsi3b pabOTHl HEMOTEHIUATBHBIX CHUJI C U3MEHEHHEM MEXaHMYEeCKOW SHEPTUU CHCTEMBbI
TeJl. 3aKOH COXPAaHEHHSI MEXaHUYECKOUN SHEprHH.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

VYpaBHenue bepHymm 11 MOCaJbHOM JKUIKOCTH KaK CIEICTBUE 3aKOHA COXPAaHEHUs
MEXaHUYECKOH SHEPTHH.

TexHudeckre ycTpoHWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IBHKEHUE PAKET, BOJOMET,
KONEp, MPYKMHHBIM MUCTOJIET, THPOCKOII, PUIYpHOE KaTaHHWE Ha KOHbKaXx.

Hemoncmpayuu:

3aKOH COXpaHEHUs UMITYyJIbCa.

PeakTuBHOE IBMKEHHE.

W3mepenne MOITHOCTH CHUJIBI.

W3meHeHue sHepruu Temna npu COBEpIIEHUHN paboThI.



B3anMuble npeBpallieHUs] KHUHETUYECKOM U NMOTEHIMAIbHOM SHEPIUil NpU ACWCTBUU HA
TEJIO CHJIBI TSKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu npy cBOOOJHOM I1a/ICHUN.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKmuxKym:

N3mepenue ummyibcea Tena o TOpMO3HOMY IYTH.

W3mepenue cuiibl TArM, CKOPOCTU MOJIENH IEKTPOMOOUIISI U MOIHOCTH CUJIBI TSTH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TEJIa C UMITYJICOM CHJIBL.

HccnenoBanue coxpaHeHUs UMITYJIbCA [IPH YIPYTOM B3aUMO ICHCTBUU.

N3mepeHne KWHETUYECKOW SHEPTHUH Tejla 110 TOPMO3HOMY IIyTH.

CpaBHeHHE U3MEHEHUS TOTEHIIMAILHON SHEPruu NMPYyKUHBI ¢ pabOTON CHIIbI TPEHUSL.

Omnpenenenne pabOThI CHITBI TPEHUS TP IBUKCHUH TeJla 10 HAKJIOHHOW TIOCKOCTH.

Paznen 3. MoaekyasipHasi puznka ¥ TepMOIHHAMHKA

Tema 1. Ocnoebl MOIEKYNAPHO-KUHEMUYECKOU meopuu

OcHoBHbBIE TOJNOXKEHHUSI MoJIeKylnsapHO-KuHeTHueckoi Tteopun (MKT), ux ombiTHOE
obocHnoBanue. Juddysus. bpoyHoBckoe nBIKeHHE. XapakTep ABMKEHUS U B3aHMMOJICHCTBHS
yacTull BeulecTBa. MoJienu CTpoeHUs T'a30B, )KUJIKOCTEH U TBEPBIX TEl U 0ObSICHEHHUE CBOWCTB
BEIlleCTBA HA OCHOBE JTUX Mojeiei. Macca u pasmepsl Mosekyn (aromoB). KommdecTtBo
BemecTBa. [loctostHHass ABorajapo.

TemoBoe paBHOBecue. Temmeparypa u crnocoObl e€ m3mepenus. lllkama temmepatyp
enscns.

Mopnens uaeanbHOrO Ta3a B MOJIEKYISPHO-KMHETHYECKOW TEOpHH: 4YacTHIbl Tasa
JBUKYTCSI XaOTUUECKU U HE B3aUMOJIEHCTBYIOT JIPYT C JPYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MennaeneeBa—Kimaneiipona. AOGconroTHas TemrepaTypa
(mkana Ttemmeparyp KenbBuna). 3akon Jlamprona. M3ompormecchl B HUACAIBHOM Ta3e C
MOCTOSIHHBIM KOJIM4YeCTBOM BemlecTBa. ['paduueckoe npeacraBieHre U30MPOILIECCOB: U30TEPMa,
n30X0pa, u3obapa.

CBsA3p MEXAYy JaBJICHHUEM W CPEIHEH KUHETUYECKOW HSHEPrueil MOoCTYyNaTeIbHOTO
TEIUIOBOTO JIBUYKEHUS MOJIEKYN HJAealbHOro Ta3a (OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-
KMHETUYECKOM TeOpUH UAeaIbHOro ra3a).

Csi3p  aOCONIOTHOM  TemmepaTypbl TEPMOJAMHAMUYECKOM CHUCTEMBI CO  CpeaHei
KHMHETUYECKOM 3HEpruei NoCTynaTeIbHOrO TEIVIOBOTIO JIBUKEHHUS €€ YaCTHULL.

Texuuyeckne YCTpOHCTBA M TEXHOJOTHYECKHE IIPOLIECCHI: TEPMOMETpP, OapomeTp,
[OJIy4eHUE HAHOMATEPHAJIOB.

Jemoncmpavyuu:

Mopenu IBUKEHHSI 4aCTUL BELECTBA.

Monens OpOYHOBCKOTO IBUYKEHUSL.

Buneoponuk ¢ 3anuchio peabHOTO OPOYHOBCKOTO JIBUXKEHUSI.

Huddy3us xunkocreil.

Mopgpens onbita [lITepHa.

[IpuTsikeHne MONEKyII.

Mojenu KpUCTaINTIAYECKUX PEIIETOK.

HaGnronenue u nccienoBaHue U30IpoIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomul, npaKmuKym:

HccnenoBanue npoliecca yCTaHOBICHHS TEIJIOBOTO PAaBHOBECHS MTPH TETIIO0OMEHE MEXKTY
ropst4eit ¥ X0JIOJHOM BOJOM.

W3yueHne u30TepMUUECKOro mpoliecca (PEeKOMEHJO0BAHO MCIIOJBb30BaHUE IHU(PPOBOI
nabopaTopun).

N3ydeHne n30XopHOro mporuecca.

N3yuenne nzobapHoro npouecca.

[IpoBepka ypaBHEHUSI COCTOSHUS.



Tema 2. Tepmoounamuxa. Tennoevie mawiunol

Tepmonunamuueckass  (TZl)  cucrema.  3agaHue  BHENIHMX — YCJIOBHH Ui
TEPMOAVMHAMUYECKON  CcuUCTeMbl. BHemHue W BHyTpeHHHMe napamerpsl. [lapamerpsl
TEPMOIMHAMHYECKON CUCTEMBI KaK CPEIHUE 3HAUECHUS BEJIMUMH, ONIMCHIBAIOLINX €€ COCTOSTHUE Ha
MHUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hayano tepmoguHamMuku. CaMonpon3BojIbHAsI peslakcalus TEPMOIMHAMUYECKON
CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopneny uaeanpHOrO raza B TEpPMOJMHAMHMKE — CHCTEMa YpPaBHEHUMH: YpaBHEHHE
MenneneeBa—Knaneiipona ¥ BbIpaKE€HUE JUIsI BHYTPEHHEH JHEPTrUM. Y CIOBUS NMPUMEHHMOCTH
9TOM MOJENN: HHU3Kasg KOHIIEHTpalMsl 4YacTULl, BBICOKHE TeMIeparypbl. Brlpaxenue mis
BHYTPEHHEH HEPTUU 0JJHOATOMHOT'O U/I€aIbHOIO rasa.

KBa3ucratnueckue u HeCTaTUUECKUE TPOIIECCHI.

DOnemeHTapHas paboTa B TepMoIuHaMuKke. Beruucnenue padbotsl 1o rpaduky npoiecca Ha
pV-auarpamme.

Temonepenaua kak cnoco® H3MEHEHHS BHYTPEHHEM SHEPrUUM TEpPMOJUHAMHYECKOUN
cucTeMbl 0e3 coBepiieHus padoThl. KoHBEKIus, TEMIONPOBOIHOCTD, U3IIyYEHHE.

KonnuectBo Temnotel. TemmoéMKOCTh Tena. YIenbHas W MOJISIpHAs TEMI0EMKOCTH
BElIECTBA. YpaBHeHHE Maiiepa. YenbHas TeIUIOTa CropaHus ToIUlhBa. Pacuér konudecTBa
TEIUTOTHI TIpH Terutonepeaaye. [lonstue 06 aquabaTHOM MpoIiecce.

[lepBrlii 3akoH TepMoauHaAMUKU. BHyTpeHHss sHeprus. KonnyecTBo TemnoTsl U paboTa
KaK Mepbl U3MEHEHMsI BHYTPEHHEH SHEPTHH TEPMOAMHAMUYECKON CHCTEMBI.

BTopoii 3akoH TEpMOAMHAMHUKK [JII PABHOBECHBIX MPOIIECCOB: Yepe3 3aJlaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJUHAMHUYECKON CHUCTEMBl NPOXOJUT EIUHCTBEHHas anuabara.
AOcoJroTHast TeMIiepaTypa.

BTtopoii 3ak0H TepMOJMHAMUKH ISl HEPABHOBECHBIX MPOLECCOB: HEBO3MOXHO NEPENAThH
TEIUIOTY OT Oojiee XOJIOMHOTO Tena K Oosee Harperomy 0Oe3 kommencanuu (Kimaysmyc).
HeobpaTumocTh TpUpoIHBIX TPOIECCOB.

[Tpuniumne! gerictBus TermtoBbix mamuH. KIT/I.

MakcumanbHoe 3Hauenue KIT1. [{ukn Kapno.

DKOJIOTMYECKHUE aCIEKThl UCIIOJIb30BAHMS TEIUIOBBIX JABUTaTesiel. TemioBoe 3arpsizHeHne
OKPYXAaOILEn Cpebl.

TexHnueckre ycTpoiCTBa U TEXHOJOTHMUYECKHE MPOLECChl: XOJIOIUIbHUK, KOHIULIIUOHED,
IU3eNbHBIA W KapOIOpaTOpHBIM JBUTATeNu, MapoBas TypOWHA, MOJy4EeHUE CBEPXHU3KHUX
TeMIeparyp, YTHUIM3ALMS «TEIUIOBBIX» OTXOJOB C HCIOJIB30BAHMEM TEILJIOBOIO HAacoca,
YTUIN3alus OMOOPTraHUYeCKOro TOTUIMBA Uil BBIPAOOTKH «TEILIOBOM» U 3JIEKTPOIHEPTHH.

Hemoncmpayuu:

N3menenne temneparypsl pu ainadaTHYeCcKOM PacIMpPEHUH.

BosgymHoe oruuso.

CpaBHEHME YIENbHBIX TEIUIOEMKOCTEHN BEIIECTB.

CriocoObl I3MEHEHHSI BHYTPEHHEH SHEPTUU.

HccnenoBanue annabaTHOro mporecca.

KoMmproTepHble MOIEH TEIIOBBIX ABUTATEIEH.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomul, npaKmuKym:

N3mepenue ynenbHou TEIIOEMKOCTH.

HccnenoBanue nporecca OCTHIBaHUS BEIIECTBA.

HccnenoBanue aguabaTHOro mnporecca.

N3ydyeHne B3aMMOCBSI3U SHEPTUU MEKMOJIEKYISIPHOTO B3aMMOJECHCTBUS U TEMIIEPATypPhl
KHUIIEHHUS KUAKOCTEN.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazosvie nepexoovl
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[MapooOpazoBanue ¥ KOHJCHcanus. lVcnmapeHue ¥ KHUICHHWE. YAeidbHas TerioTa
napooOpa3oBaHUsL.

Haceiennsle U HeHachllleHHBbIE MMapbl. KadecTBeHHAass 3aBUCMMOCTH IUIOTHOCTH U
JABJICHUSI HACBIIIEHHOTO Tapa OT TEeMIIepaTyphl, UX HE3aBUCHUMOCTb OT 00BbEMa HACBIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JIaBJICHUS B KUJIKOCTH.

Brnaxxnocts Bo3myxa. AGCOIIOTHAS M OTHOCUTEIbHAS BIAKHOCTb.

Teépnoe teno. Kpucramnumueckue u amopdusie Tena. AHM30TPOIUS CBOUCTB KPUCTAILIIOB.
[TnaBnenue u KpucTayuM3anus. Y IelbHas TeIuioTa riaBneHus. CyOmumarus.

Hedopmaruu tBEpOro Tenma. Pactsokenue u oxartue. Casur. Momyns HOwra. Tlpenen
yapyrux aegopmaruii.

TennoBoe pacumpeHue KUAKOCTEN U TBEPABIX Tel, 00bEMHOE U JIMHEHHOE paclIupeHHe.
AHTapMOHHU3M TEIUIOBBIX KOJIEOAHUI YaCTHI] BEIIECTBA KaK MPUYMHA TETUIOBOTO PACIIUPEHUS TEI
(Ha KaYECTBEHHOM ypPOBHE).

[IpeoOpa3oBanue sHEPTUH B (Pa30BBIX MEPEXOAAX.

VYpaBHEHHE TEIUIOBOTO OajiaHca.

[ToBepxHocTHOE HaTsKeHHE. KOadULMEHT MOBEpXHOCTHOTO HaTshKeHUs. Kanusuisipabie
siBIIeHUs. J[aBieHre Mo MCKPUBIEHHON MOBEPXHOCTHIO kuakocti. opmymna Jlammaca.

TexHudeckre yCTpONCTBA W TEXHOJOTUYECKHE TPOIECCHI: JKUJIKHE KPUCTAJLIBI,
COBpPEMEHHBIE MaTePUATIBI.

Jemoncmpayuu:

TennoBoe pacmmpeHue.

CBolicTBa HACHIIIEHHBIX apOB.

Kunenne. Kunenue npu noHW>KEHHOM JaBJICHUU.

N3mepeHune cuibl MOBEPXHOCTHOTO HATSKEHUSI.

OMnBITHI ¢ MBUIBHBIMM TNIEHKAMMU.

CmaunBanue.

Kanunnspaele siBneHust.

Moeny HEHEIOTOHOBCKOM JKUIIKOCTH.

CriocoObl U3MepeHus BIaKHOCTH.

HccnenoBanue HarpeBaHus U MUIABJICHHS KPUCTAILIMYECKOTO BEILIECTBA.

Buapr nedopmariuii.

Hab6nronenue mansix aedopmariuii.

Yuenuueckuit sxkcnepumenm, nadbopamopuvie pabomot, npAKMUKyM

N3ydeHune 3akOHOMEPHOCTEN UCTTAPEHUS )KUKOCTEH.

N3mepenue yaenbHOM TEIIOTHI IIABJICHUS JIbJA.

N3yueHue cBOWCTB HACHIIICHHBIX MTAPOB.

N3mepenue abCoNMIOTHOMN BIaKHOCTU BO3yXa U OIICHKA MAacChl TapOB B IOMELICHHH.

N3mepenue kodpduiirienTa moBEpXHOCTHOTO HATKEHUSI.

N3mepenue moayna FOnra.

HccnenoBanue 3aBucumMocty Aeopmaiu pe3uHOBOro odpasiia OT NPUI0KEHHONU K HEMY
CHUJIBL.

Pa3nen 4. DuekrpoamHaMuka

Tema 1. dnekmpuueckoe none

DnekTpu3aiys Tea U €€ MPOsIBICHUS. DIEKTpUUYECKUi 3apsia. [[Ba Buaa 3MeKTpUUYECKUX
3aps10B. [IpoBOAHUKH, TUATIEKTPUKH U MOTYIPOBOJHUKH. DIIEMEHTAPHBIN JIEKTPUUECKHUM 3apsil.
3aKOH COXpaHEHUs IEKTPUUECKOTO 3aps/a.

B3aumoneiictue 3apsinoB. Toueunsie 3apsaabl. 3akoH KynoHa.

Dnektpuyeckoe nose. Ero nefictBre Ha 31eKTPUUECKUE 3apsi/Ibl.

Hanpsoxéanocts snekTpudeckoro mnois. IlpoOubiit 3apsin. JIMHUM HanpsyKEHHOCTH
EKTpUYECKOro nojist. OJHOPOIHOE IIEKTPUUECKOE TOJIE.
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[ToTeHIMaNBHOCTD 3JIEKTPOCTATUYECKOIO MOJIs. Pa3HOCTh MOTEHLMATIOB U HAIPSKEHUE.
IToreHumanpHas 3HEPrus 3apsja B JIEKTPOCTATUYECKOM IToJie. [IoTeHIra 3JIeKTpoCcTaTuYeCcKoro
nosist. CBA3b HaNPSDKEHHOCTH TOJIS M PA3HOCTH MOTEHLIMAJIOB Ul 3JIEKTPOCTaTUYECKOTO MOJIs
(KaK OJHOPOJHOIO, TAK U HEOJAHOPOIHOIO).

[IpuHIMI cynepno3uuy 3IEKTPUUECKUX MOJIEH.

[Tone touewnoro 3apsina. Ilose paBHOMepHO 3apspkeHHOU cdepsl. [lose paBHOMEpHO
3apsOKEHHOro 1Mo 00BhEMY mmapa. [lone paBHOMEpHO 3apsKEHHOW OECKOHEYHOW TMIIOCKOCTH.
KaprrHbl nMHUN HANPSDKEHHOCTH ATUX MOJIEH U SKBUITOTEHIUAIBHBIX IOBEPXHOCTEN.

[IpoBOAHMKY B 3IEKTPOCTATUYECKOM II0JIE. Y CIIOBUE PABHOBECHUS 3apsI0B.

JIMDIIEKTPHUKY B JIEKTPOCTATUYECKOM NOJI€e. JIu3IeKTpuyecKasi IpOHUIIAEMOCTh BEIECTBA.

Konpencarop.  DnekTpo€MKOCTh  KOHJEHCATOpa.  ODJIEKTPOEMKOCTh  IIJIOCKOIO
KOHJIEHCATopa.

[TapamensHoe  coenuHeHue  KOHAeHcartopoB.  IlociemoBarenpHOE — COEIMHEHHME
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

JIBr>KeHre 3apsiKEHHOM YaCTHUIIBI B OJTHOPOJHOM JIEKTPUUYECKOM TIOJIE.

TexHnueckre ycTpoMCTBA M TEXHOJIOTMYECKUE IPOLIECCHI: JIEKTPOCKOI, IEKTPOMETD,
AIIEKTPOCTATUYECKAs 3aIUTa, 3a3eMJICHHE 3JIEKTPOIpruOopoB, KOHAEHCATOPHI, reHepaTop Ban ne
I'paada.

Jemoncmpayuu:

VYeTpoiCTBO M MPUHLUIT JEHCTBUS dJIEKTPOMETPA.

DIIEKTpUYECKOE TT0JIE 3aPSHKEHHBIX IIAPUKOB.

DIIEKTpUYECKOE IT0JIE IBYX 3apsKCHHBIX TUIACTHH.

Mogenb snexkTpocTaTudeckoro reneparopa (Ban ne ['paada).

[IpoBOAHUKY B 3IEKTPUUECKOM MOJIE.

DIIEKTpOCTAaTUUYECKas 3alUTa.

YCTpolCTBO M ACMCTBHE KOHAEHCATOPA MOCTOSSHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  AJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOIAAU IUIACTHH,
pacCTOSTHUSA MEKy HUMH U TUAJIEKTPUUECKON IPOHULIAEMOCTH.

DHeprus MEeKTPUUECKOro MOJIs 3apsyKEHHOT0 KOHIEHCATOpa.

3apszka 1 pa3psika KOHIAEHCaTopa Yepes3 pe3ucTop.

Yuenuueckuit 3xkcnepumenm, nadvopamopuvie padbomot, nPAKMUKYM

OueHka cu1 B3auMOJCHCTBUS 3apS’KEHHBIX TEJl.

Habnronenue npeBpamieHus: 3JHEPruu 3apsKeHHOT0 KOHIGHCATOpa B SHEPTHUIO U3ITyUEHUS
CBETOHMO/1a.

N3yuenue npoTekaHus TOKa B LIETIH, COAEpPHKALIEH KOHACHCATOP.

Pacmipenenienne pa3HOCTH MOTEHUUANOB (HANPSOKEHHS) TMPH  IOCIEA0BATEILHOM
COEIMHEHUH KOH/IEHCATOPOB.

HccnenoBanue pa3psga KOHACHCATOPA Ye€pe3 PE3UCTOP.

Tema 2. Ilocmosannwlit 31eKmpuydeckuili moxK

Cuna Toka. [IoCTOSIHHBIN TOK.

VYcioBUsL  CyIIECTBOBAHMSI IIOCTOSIHHOTO 3JIEKTPUYECKOTO TOKa. VCTOYHMKM TOKAa.
Hanpsoxenne U u D/1C €.

3akon OMa [uid ydacTKa [enu.

ONEKTPUUYECKOE  CONPOTUBIIEHUE.  3aBUCUMOCTb  CONPOTHBIEHHS  OJHOPOIHOIO
IIPOBOJHMKA OT €ro JUIMHBI U IUIOLIAJAM IIONEPEYHOTO CEYECHHs. Y IENBbHOE CONPOTHBIICHHE
BEIIECTBA.

[locnenoBarenpHOE, MapauIENbHOE, CMEUIAHHOE COEIMHEHUE IIPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX AMeKTpuueckux nenen. [lpasuna Kupxroda.

Pabota anexrpuueckoro Toka. 3akoH Jxoymas—Jlenmna.
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MOIIIHOCTb 3IEKTPUUYECKOTO TOKA. TemioBasi MOIIHOCTD, BIJIENIEMast Ha PE3UCTOPE.

OJIC u BHyYTpeHHEE COINPOTHBJICHHE MCTOYHUMKA TOKa. 3akoH Owma Ui TOJHOM
(3aMKHYTOM) AyIeKTpUUECKOM 1enu. MOIIHOCTh UCTOYHHMKA ToKa. KOopoTKoe 3aMbIKaHue.

Konpaencarop B 1€y NOCTOSIHHOTO TOKa.

TexHuueckue yCTpOHCTBAa U TEXHOJIOTMYECKUE IIPOLIECCHI: aMIIEPMETP, BOJBTMETP,
peocTaT, CUETYUK IIEKTPUIECKON IHEPTUN.

Jemoncmpayuu.

W3mepenue cuiibl TOKa U HANPSOKEHUSL.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKa OT HANPSDKEHUS JUISL PE3UCTOPA, JIaMIIbl
HaKaJMBaHUS U CBETOIUO/A.

3aBUCUMOCTb COTPOTHUBJICHUS HWJIMHIPHUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOMIATN
MONIEPEYHOT0 CEYEHUs U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT CONPOTHBIIEHUS NIPU IOCTOSHHOM
HaIPsHKEHUU.

[Ipsimoe usmepenne DJC. KopoTkoe 3amblkaHHE ralbBaHUUYECKOIO JIEMEHTA U OLlEHKa
BHYTPEHHETO CONPOTHUBIICHUSI.

CriocoObl coeiHeHns: UCTOYHUKOB Toka, DJ1C Oarapeil.

HccnenoBanue pa3HOCTH NOTEHIIMATIOB MEXKIY MOJIFOCAMU UCTOUYHHKA TOKA OT CHJIBI TOKA
B IICTIH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomeul, npakmuxkym:

HccnenoBanue cMemaHHOTO COEIMHEHUSI PE3UCTOPOB.

N3mepenue yaenbHOTO COMPOTUBIICHHS TPOBOTHUKOB.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HANIPSHKEHMS TSl JIaMITbl HaKaJIMBaHUSL.

VYBenuueHue mpeaena u3MEpeHus amnepMeTpa (BOJIbTMETPA).

N3amepenne DJIC 1 BHYTpEHHETO COMMPOTUBIICHHS] ICTOYHUKA TOKA.

Uccnenosanue 3apucumoctu DJIC raabBaHUYECKOT0 3JIEMEHTA OT BPEMEHU MPU KOPOTKOM
3aMbIKaHUH.

HccnenoBanue pa3HOCTH MOTEHLIMATIOB MEXIY MOJIOCAMU UCTOUYHHKA TOKA OT CHJIBI TOKa
B LICTIN.

HccnenoBanue 3aBUCUMMOCTH TOJIE3HON MOITHOCTH HCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax:.

DnexTpuyeckass MPOBOAMMOCTh PA3JIMYHBIX BEIIECTB. JJEKTPOHHAs MPOBOIUMOCTH
TBEPABIX ~ METAJIOB.  3aBHUCHUMOCTH  CONPOTHUBIICHUS  METalIOB  OT  TEMIEpaTyphl.
CBepXIIpoBOIUMOCTb.

DIIEKTPUYECKHUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[MonynpoBoanuku. CoOCTBEHHass W MpPHUMECHas MPOBOJUMOCTH IMOJIYIPOBOJIHUKOB.
CgoiictBa p—n-nepexona. [lomynpoBoIHUKOBBIE TPHOOPHIL.

DNEKTPUUYECKUN TOK B DIIEKTPOJIUTAX. DJIEKTPOJUTHUUECKAS TUCCOLUAIUS. DIIEKTPOIIHU3.
3akonbl apazes ISt SJIEKTPOIHU3a.

DOnekTpuueckuid TOK B razax. CaMOCTOSTENBHBIM W HECAMOCTOSITENBHBIA pa3psi.
Pa3nuunbie THIBI caMOCTOSTENBHOTO pa3psaa. Monuus. [1nazma.

TexHuueckre yCTpOWCTBA W MPAKTUUECKOE MPUMEHEHHE: Ta30pa3psiAHbIe JIAMIIbI,
AIIEKTPOHHO-Ty4eBasi TPyOKa, MOIYMPOBOAHUKOBBIE MPUOOPHI: IUOM, TpaH3UCTOp, (poTomuon,
CBETOJIMOJ, TalbBaHWKA, padUHUPOBAHUE MEIU, BBHIMJIABKA AaIOMHUHHUSA, OJIEKTPOHHAS
MUKPOCKOTIHSL.

Hemoncmpayuu:

3aBUCUMOCTD COMPOTUBIICHUSI METAJIIOB OT TEMITEPATYPHI.

IIpoBOIMMOCTE AIIEKTPOJIUTOB.

3akoHsl 3ekTposinza dapanest.

HckpoBoii pa3psa 1 IpoBOAUMOCTb BO3/1yXa.
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CpaBHEeHUE NPOBOJAUMOCTH METAJIJIOB U MOJIYIIPOBOIHUKOB.

OAHOCTOPOHHSIS MPOBOUMOCTD JHO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxKym:

Habmoenue anexrponusa.

N3mepenue 3apsiia 0IHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCMMOCTH CONPOTUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJNBT-aMIIEPHON XapaKTEPUCTUKU JHOJA.

Du3uYecKHil NIPAKTUKYM:

Crnioco0b1 m3MepeHust GU3NIECKUX BEJTMYUH C MCIIOJIb30BAaHNEM aHAIOTOBBIX U MM (PPOBBIX
U3MEpPUTENbHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUYMKOBBIX CHCTEM. AOCOJIIOTHBIE U
OTHOCHTEIIbHBIE  TIOTPEIIHOCTH  WM3MepeHud  (usmueckux BenuyuH. OIeHKa  TpaHuMIl
ITOIPEIIHOCTEN.

[IpoBenenne KOCBEHHBIX M3MEPEHUM, MCCIENOBAHUM 3aBUCUMOCTEH (DU3MUYECKUX
BEJIMYMH, MPOBEpPKa MPEAJIOKEHHBIX TMIOTE3 (BbIOOP M3 pabOT, OMUCAHHBIX B TEMaTHUYECKUX
pasnenax « Y4eHU4eCKUH IKCIIEPUMEHT, TabopaTopHbIe PaOOThI, MPAKTUKYM)).

MexnpeamerHble CBSI3U

N3yuenue kypca ¢pusuku yriayon€HHoro yposHs B 10 kitacce ocylecTBisieTcs ¢ y4ToM
COJIep’KaTeNbHBIX MEXKIIPEIMETHBIX CBA3€H C KypcaMM MaTeMaTUKH, OHOJIOTUH, XUMHUH,
reorpadyu U TEXHOJIOTHH.

Mestcnpeomemmnsvie nonaAmMuUs, C6A3AHHbBIE C UZYUECHUEM MEM 0008 HAYUHO20 NO3ZHAHUA:
sBJICHWE, Hay4yHbId (akT, rumoresa, (Qu3myeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIO/IEHUE,
AKCIEPUMEHT, MOICTIUPOBAaHUE, MOJIeIIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUH, U3MEPUTEIbHbBIE
puoopsl, HUPpoBas 1adopaTopusl.

Mamemamuka: peuieHne cucTeMbl ypaBHeHWU. JluHeitHas ¢QyHKMsg, mapadoina,
runep6oa, ux rpaduku u cBoiictsa. Tpuronomerpuieckre pyHKINUN: CUHYC, KOCUHYC, TAHTEHC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. BEKTOphl M HMX MPOEKIUH Ha OCU
KOOPJIMHAT, CJI0KEHUE BEKTOPOB.

buonozusa: mexanndyeckoe IBIKECHHUE B )KUBOH mpupoe, auddy3us, ocMOC, TEI000MeH
KUBBIX  OPraHU3MOB, TEIUIOBOE  3arpsi3HEHHE  OKpYXKalIled  cpeapl,  yTHUIM3AIUsg
OMOOPraHNYECKOTrO TOILIMBA JJISl BBIPAOOTKH «TEIUIOBOM» M 3JEKTPOIHEPTUH, MOBEPXHOCTHOE
HaTSKEHHE U KallWJUIApHBIE SBJICHUS B PUPOJIE, JEKTPUUECKHE SBJICHUS B )KUBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsl Macca, MoJlydeHre HaHOMaTepHaIOB, TEIJIOBbIE CBOMCTBA TBEPABIX Tell, KHUJIKOCTEH U
ra3oB, JKUJKUHE KPHUCTAJUIbI, OJEKTPUYECKUE CBOMCTBA METANIOB, 3JEKTPOJIUTUYECKAS
JMICCOLIMAIus, TalbBaHUKA, JIEKTPOHHAS MUKPOCKOIIHSI.

T'eozpagpua: BnaxxHOCTh BO3yXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeoObpazoBaHue JIBUKEHUI C UCIIOIB30BAHUEM MEXAaHU3MOB, YUET CYXOro
U OKUJKOTO TPEeHHsT B TEXHHUKE, CTaTHUYECKHE KOHCTPYKIHMH (KPOHIITEHH, peméryaToie
KOHCTPYKIIMH), UCIIOJIb30BaHUE 3aKOHOB COXPAaHEHUS! MEXaHUKHU B TEXHUKE (TMPOCKOI, BOJOMET
U Jpyrue), JBUTAaTelb BHYTPEHHETO CropaHus, MmapoBas TypOMHa, OBITOBOI XOJIOAWUJIBHUK,
KOHJUIIMOHEP, TEXHOJIOTUU TOJYYEHHUsI COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HAaHOMATEpUAJIIOB, W  HAHOTEXHOJIOTMH,  DJJEKTPOCTAaTHYECKas  3aIluTa,  3a3€MJICHHE
3NIEKTPONIPUOOPOB, Ta30pa3psAAHbIE JaMIIbl, HOIYIPOBOIHUKOBBIE TPUOOPHI, FaJIbBAaHHKA.

11 KIIACC
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Pazjen 4. DiekTpoamHamMuka

Tema 4. Macnummnoe none

B3anmoneicTBue MOCTOSHHBIX MAarHUTOB M IIPOBOJHUKOB C TOKOM. MarHutHO€ mOJIE.
Bexrop marauTHOM MHAYKUMK. [IpyHIMI Cyliepno3uIvy MarHUTHBIX 10JIEHW. JIMHUKM MarHUTHOM
WHTYKIUH.

MarauTtHoe 1nosie IpOBOJHUKA C TOKOM (IIPSIMOIO IPOBOJHMKA, KaTYyIIKU U KPYrOBOTO
BUTKa). OnbIT Dpcrena.

Cuna Amniepa, e€ HarpaBJI€HUE U MOYJIb.

Cuna Jlopenma, e€ HampaBlieHME W MOIYJb. [[BWKeHHE 3apsiKEHHOM YacTUIIBI B
OJIHOPOJHOM MarHuTHoM mnosie. Pabota cuiiel Jlopenua.

MaruutHoe noJje B BeuiecTBe. eppoMarHeTuky, napa- u AMaMarHeTUKHU.

Texnuueckue ycTpoiicTBa M TEXHOJOTMYECKHE MPOLECCHI: MPUMEHEHHE MOCTOSHHBIX
MarHuTOB, JJIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETp, 3JIEKTPOABHUrarenb Skodu, ycKopuTenu
3JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu:

KaptunHa nuHUN MHAYKIUM MarHUTHOTO IIOJIS IOJIOCOBOTO M IOJKOBOOOpPA3HOTO
MMOCTOSTHHBIX MAarHUTOB.

Kaptuna nwHWI MarHUTHOW WHAYKIMHM TIOJSI JUIMHHOTO TMPSMOTO TIPOBOJHHKA U
3aMKHYTOTO KOJIbLIEBOTO ITPOBOJIHMKA, KATYILIKH C TOKOM.

B3anmopelicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amrepa.

HevictBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

Habntonenue ABM>KEHUS MTy4YKa 2JIEKTPOHOB B MATHUTHOM TIOJIE.

[IpuHIMO AEHCTBUS AIEKTPOU3IMEPUTETHHOTO MPUOOPA MArHUTOAIEKTPUIECKONM CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nadvopamopuvie padbomut, nPAKMUKyM.

HccnegoBanne MarHuTHOTO MOJISL TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (peppOMarHeTUKOB.

HccnenoBanue AeCTBUSA MOCTOSIHHOTO MAarHATa HAa PaMKY C TOKOM.

N3mepenne cunbsl Ammepa.

N3yuenune 3aBUCMMOCTH CHIIBI AMIIEpa OT CHJIBI TOKA.

OnpeneneHre MAarHUTHOM MHAYKIIMM HA OCHOBE U3MEPEHUS CUJIbI AMIiepa.

Tema 5. dnekmpomacHumHnan UHOYKYUA

SIBrienne sneKTpoMarHUTHOM MHAYKIMHU. [loTOok Bekropa mMarHMTHOM HHAYKIUU. DJ(C
WHIYKIUU. 3aKOH 3JIeKTpoMarHuTHOM nuaykuuu ®apanes. Buxpesoe snekrpuueckoe noiue. Toku
dyxo.

O/J1C uHAYKIMH B TPOBOJHUKE, IBUKYIIEMCS B OJTHOPOJHOM MarHUTHOM IIOJI€.

IIpaBuno Jlenna.

NunyktuBHoCcTh. Karymka HWHOYKTMBHOCTM B LENHM IOCTOSIHHOTO TOKa. SIBieHue
camouHaykuuu. 3/1C camonHIyKIuu.

DHeprusi MarHUTHOTO MOJIsI KATYIIKU C TOKOM.

DIEKTPOMAarHuTHOE IOJIE.

TexHuueckre yCTpOMCTBA M TEXHOJIOTMUECKHE TMPOLIECChl: HMHIAYKIIMOHHAs IIeYb,
COJICHOU/I, 3alIUTa OT IEKTPU3ALNHU Te NPU JIBUKEHUHA B MATHUTHOM T10JI€ 3EMIIH.

Hemoncmpayuu:

Habmtonenue sBJIeHMS 3J€KTPOMArHUTHOW MHYKITHH.

UccnenoBanue 3aBucumoct O/IC MHAYKIUMU OT CKOPOCTM HM3MEHEHHS] MarHUTHOTO
MOTOKA.

IIpasuiio Jlenna.

[Tagenune MarauTa B alFOMUHUEBOH (MeHOM) TpyOe.

SIBneHne caMOMHIYKIUH.
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Uccnenoanue 3aBucumocty I/1C caMOMHAYKIIMKA OT CKOPOCTH U3MEHEHHS CUJIbI TOKA B
LIETIH.

Yuenuueckuit skcnepumenm, nadbopamopusvie pabomot, nPAKMUKYM '

UccnenoBanue siBICHUS 3JEKTPOMArHUTHOM UHIYKIIUH.

OrnpezeneHne UHIYKIIMA BUXPEBOTO MArHUTHOTO TOJISL.

UccnenoBanue siBIeHUs CAaMOUHTYKITUH.

COopka MoeNu IEKTPOMArHUTHOTO TeHepaTopa.

Paznen 5. KosieGanusi 1 BOJIHBI

Tema 1. Mexanuueckue Konebanus

Konebarenpras cucrema. CBOOOJHBIE KOJICOAHMSI.

I'apmonnueckne  konebanmsa. KuHemarnueckoe ©  JUHAMHYECKOE  OIHCAHHE.
DHepreTUYECKOe ONMCaHue (3aKOH COXpaHEHUSI MEXaHUYECKOW SHEepTrun ). BoIBOA AMHAMHYECKOTO
OTIMCAHUs TAPMOHUYECKHUX KOJICOAHUI 13 UX SHEPTETHUECKOTO M KHHEMAaTUUECKOTO OMTMCAHUS.

Ammuuryna u ¢asza konebanuid. CBsA3b aMIUIMTYAbI KOJEOAHUNW MCXOJHOW BEJIWYUHBI C
aMIUINTYy1aMU KoJieOaHui e€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora kosiebanuil. Ileproa ManbIx cBOOOJHBIX KOJIEOaHUI MaTEMaTHYECKOTO
MasTHUKA. [leprnoa cBOOOIHBIX KOJIEOaHUM TIPYKUHHOTO MasTHHUKA.

[TonsatTne o 3aryxaromux KoJjiebaHusX. BpeiHyXIeHHbIe KosiebaHus. Pe3oHaHc.
Pe3onancHas kpuBas. Bnusinue 3atyxaHust Ha BUJ pe30HAHCHOM KpUBOW. ABTOKOJIEOaHNUS.

TexHudeckne yCTpOWUCTBA M TEXHOJOTWYECKHUE TPOIECCHI: METPOHOM, YacChl, KadyelH,
MY3BbIKaJIbHBIE HHCTPYMEHTHI, ceficMorpad.

Jemoncmpayuu:

3amuch Koine0aTeabHOr0 ABMKEHHUSL.

Habmonenne He3aBUCHMOCTH MEpHOJia MaJIbIX KOJICOAHU Ipy3a HA HUTHU OT aMILIUTY/bI.

HccnenoBanue 3aTyxarmux Kojie0aHUH W 3aBUCUMOCTH TIEPHOJIa CBOOOTHBIX KOJICOaHM I
OT COITPOTHUBJICHHUS.

UccnenoBanue konebaHMii Tpy3a Ha MACCHBHOW NPYXHHE C IETbI0 (HOPMUPOBAHHS
Mpe/ICTaBICHU 00 UIeabHON MOJIENN MPYKMHHOTO MasiTHUKA.

3aKOH COXpaHEHUsI SHEPTUU NpU KoJIeOaHUIX Ipy3a Ha MpYyKUHE.

HccnenoBanue BBIHYKICHHBIX KOJICOAHU.

Habmonenue pe3onanca.

Yuenuueckuit sxkcnepumenm, nadopamopusvie padbomut, nPAKMUKYM.

N3mepenue neproaa cBOOOAHBIX KOJIEOAHUN HUTSHOTO U MPY>KMHHOTO MasiTHUKOB.

N3ydeHnue 3aKOHOB ABUKEHUS TeJa B X0J1e KoJIeOaHH Ha yIIPyroM MojBece.

N3yuenue nBUKEHNS HUTSIHOIO MasiTHUKA.

[IpeoOpazoBanue SHEPTUH B IPYKUHHOM MASTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXalONINX KOJIeOaHUH.

HccnenoBanue BBIHYKIEHHBIX KOJICOAHHIA.

Tema 2. dnekmpomaznumnsle Ko1edanus

Konebarenbubiit koHTYyp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJIEOAHHS B HJICATHHOM
kojebatenbHOM KoHType. Popmyna Tomcona. CBs3b aMIUIMTYIbl 3apsaja KOHAEHCATOpa C
aMIUTUTYION CHIIBI TOKA B KOJIEOATeTbHOM KOHTYpE.

3aKOH COXpaHEeHHMsI SHEPTUU B UACATHLHOM KOJIeOaTeIbHOM KOHTYpE.

3aryxariue JIIeKTpOMAarHuTHble KojeOaHus. BbIHYXJEeHHbIE SIEKTPOMAarHUTHbBIC
KoJeOaHusl.

[lepemenHbIli TOK. MOIIHOCTh NEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JEUCTBYIOIIEE
3HAYEHHUE CHJIBI TOKA M HAMpPsKEHUS MPU pa3IudHoi (opMe 3aBUCUMOCTH MEPEMEHHOTO TOKa OT
BPEMEHH.

CunycougabHbINA EPEMEHHBIN TOK. Pe3ucTop, KOHIEHCATOP U KaTyIIKa HHIYKTUBHOCTH
B LIENIM CHHYCOMAAJILHOTO MEPEMEHHOTO TOKa. Pe30HaHC TOkOB. Pe3oHaHC HanpsKeHUM.
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Wneanbublii Tpancopmarop. IlponsBoactso, nepegada U nNoTpeOIeHUE 3JIEKTPUUECKON
SHEpPIruMu.

DKOJIOTUYECKHE PUCKHU INPU MPOU3BOACTBE UEKTpO3HEpruu. KynpTypa HCIOIb30BaHUS
3JIEKTPO3HEPTUH B NOBCEAHEBHOM KU3HU.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE ITPOLECCHI: SJIEKTPUYECKHN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU 3JIEKTpoIepe1ay.

Jemoncmpayuu:

CB00OOIHBIE AIEKTPOMArHUTHBIE KOJICOAHMS.

3aBUCUMOCTb YaCTOThI CBOOOAHBIX KOJIEOAHUN OT MHAYKTUBHOCTH U EMKOCTH KOHTYpa.

OcuuiorpaMmsl 3JIEKTPOMArHUTHBIX KOJIEOAHUH.

['enepaTop He3aTyXaroIKX 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

Monenb 31eKTpOMarHUTHOTO TeHepaTopa.

BoeiHyXIeHHbIE CUHYCOMIaIbHbIE KOJIEOaHUSI.

Pesucrop, karyiika HHIYKTUBHOCTU U KOHJIEHCATOP B LIETIH IEPEMEHHOTO TOKA.

Pe3oHaHc mpu mociaenoBaTeNbHOM COEIMHEHUU PE3UCTOpa, KaTYIIKH WHIYKTUBHOCTU U
KOHJIEHCATOpA.

VYeTpoicTBO M IPUHIIUIT ISHCTBUS TpaHchopmaTopa.

Monenb TMHUY 3JIEKTPOIIEepeIauH.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomeul, npaKkmuxkym:

Nzyuenune Tpanchopmaropa.

HccnenoBanue nepeMeHHOro TOKa yepe3 MOCIeI0BaTeIbHO COeIMHEHHBIE KOHIEHCATOP,
KaTyIIKY U PE3UCTOP.

Habmntoienue 3nekTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B IIEMH [IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAZHUNIHbLE 60JIHbL

MexaHnudeckue BOJIHBI, YCIOBHS MX pachpocTtpaHeHus. llomepeunbie M mpoaoJibHbIE
BOJIHBL. [lepron, ckopocTh pacnpocTpaHeHus U JUIMHA BOJHBL. CBOMCTBA MEXaHWYECKUX BOJIH:
OTpaKeHHUE, IpeJIoMIIeHUE, HHTep(epeHns u TudpaKius.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

[IIymoBO€ 3arpsi3HEHNE OKPYKAIOIIEH CPE/bl.

DIEeKTPOMAarHUTHbIE BOJIHBI. YCJIOBUS U3JIy4EHUs 3JEKTPOMArHUTHBIX BOJIH. B3ammuas
OpPHUEHTALIUS BEKTOPOB B JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTpa)XE€HUE, MPEIOMIICHHUE, MOJISpU3aLINS,
uHTepdepeHIus u qudpakims.

[IIkayia 351€KTPOMAarHUTHHIX BOJH. [IpuMeHeHne 31€KTpOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHUHMIBI painOCBs3U U TeNEeBUACHUS. Paaronokanusi.

DIIEKTPOMarHUTHOE 3arpsA3HEHUE OKPYKatOUIEH Cpeibl.

TexHnueckre ycTpoicTBa M MPAKTUYECKOE NMPUMEHEHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
pagap, paguonpuéMHHUK, TeleBU30p, aHreHHa, tenedoH, CBY-meusb, ynbTpa3ByKoBas
JUArHOCTUKA B TEXHUKE U MEIUIMHE.

Hemoncmpayuu:

OO6pa3oBaHue U pacpoCTpaHEHHE MOTEPEYHBIX U MPOJIOIBHBIX BOJIH.

Kone6uomieecs Teno Kak HCTOYHHK 3BYKa.

3aBUCHUMOCTH JAJTUHBI BOJHBI OT YaCTOTHI KOJICOaHHH.

Habmtonenue oTpaxkeHus U IpeIoMIIeHUS MEXaHUYEeCKUX BOJIH.

Habmonenue natepdepeHny U Judpakini MEXaHHUYECKUX BOJIH.

AKyCTHUECKHI pE30HAHC.

CBoiicTBa yiabTpa3ByKa U €ro IpUMEHEHHE.
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HaGnronenue CBsI3M T'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOW M YacTOTOMH
KOJIEOaHU.

HccnenoBanue CBOMCTB — 3JIEKTPOMAarHUTHBIX — BOJIH:  OTPAKEHUE, IPEIOMIICHHE,
noJisipu3anus, 1uppakuus, HHTepPepeHus.

OO6Hapyx)eHue HHPPAKPACHOTO U YIbTPAPHOIECTOBOTO U3ITYyICHHIA.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomel, npakmuxkym

N3yuenue napameTpoB 3BYKOBO BOJIHBI.

N3yuenue pacnipocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa

[IpsmonuHeliHOE pacnpoCTpaHEHUE CBETa B OJHOPOAHOU cpexde. Jlyu cBera. ToueuHslii
HCTOYHHUK CBETA.

Otpaxenue cBera. 3akoHbl OTpaxkeHHs cBera. [locTpoeHne n3o0pakeHUM B IIOCKOM
3epkaiie. Chepudeckue 3epkana.

[Ipenomiienne cBeTa. 3akOHBI TIpPENOMJICHHS CBeTa. AOCOJIOTHBIA TOKa3aTelb
npenomsieHns. OTHOCHUTENbHBIN MOKa3aTenb mpenomieHus. [IoCTOSHCTBO 4YacTOThI CBETa U
COOTHOIIEHHUE JUIMH BOJH IPHU MEPEX0Jie MOHOXPOMATHYECKOIO CBETa 4Yepe3 TpaHully pasfelna
JIBYX ONTUYECKUX CPEl.

Xonx myueii B npusme. ucnepcus csera. CinoxHbIi cocTaB Oenoro ceeta. Ler.

[TonHoe BHyTpeHHEe oTpakeHue. [IpeaenbHbIi yroJl MOJHOIO BHYTPEHHETO OTPAKEHHUSL.

Cobuparone u pacceuBaromive JIUH3bl. ToHKas suH3a. DOKYCHOE pacCTOSHUE U
ONTHUYECKasi CUJIa TOHKOM JIMH3bI. 3aBUCUMOCTh (DOKYCHOTO PacCTOSIHUSI TOHKOU cepruyecKoit
JIUH3BI OT €€ FeOMETPUH M OTHOCUTENBHOTO MOKa3aTess MpeJoMIIeHUsI.

@opMyIia TOHKOW JIMH3BL. Y BEJIUYECHHE, TaBAEMOE JIMH30H.

XoJ ny4a, IpOIIEANIero JUH3Y MO/ MIPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM ONTHYECKON OCH.
[TocTpoenne n3o00pakeHUi TOUKH U OTPE3Ka MPSMON B COOMPAIOIINX M PACCEUBAIONTUX JIMH3aX U
UX CHUCTEMaX.

Onrtuueckue nmpubopel. Pazpemaromias cnocoOHOCTh. [ 1a3 kKak onTryeckas CUucTema.

[Ipenensl TPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBas ontuka. WaTepdepenums cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0ICHUS] MAKCUMYMOB 1 MUHUMYMOB B UHTeP(GEPEHLIMOHHON KapTUHE OT JIBYX KOT€PEHTHBIX
UCTOYHUKOB. [IprMeps! Ki1accuueckux UHTEPPEPEHIIUOHHBIX CXEM.

Hudpakuus cBera. JudpakunonHas pemérka. YcioBue HaOMIOAEHUS TJIABHBIX
MaKCHUMYMOB IpH MaIECHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKIUOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHnueckre ycTpOHMCTBA M TEXHOJOTMYECKME IMPOLECCHl: OYKH, JIyNa, IEPUCKOII,
(doToanmapar, MUKpOCKOII, MPOEKIIMOHHBIH anmapar, IpOCBETIEHUE ONTUKH, BOJIOKOHHAS ONTHKA,
nudpaKkIOHHAs PEIETKA.

Hemoncmpayuu:

3aKOHBI OTPaKEHUS CBETA.

HccnepoBanue npesoMieHus CBETa.

Habntonenue nomHoro BHyTpeHHEro oTpaxeHus. Moienb cBETOBOA.

HccnenoBanue xo/1a CBETOBBIX IIYKOB UEPE3 MIOCKONAPAIIIENBHYIO TUIACTUHY U IIPU3MY.

HccnenoBanue cBOWCTB M300pakeHUI B JTHMH3aX.

Monenn MUKpOCKOIIa, TENECKOTIA.

Habnronenue uarepdepeHnnu cera.

HaOmronenne nBETOB TOHKUX IUIEHOK.

Habnronenue nudpakuuu ceera.

N3yuenue qudpakiimoOHHON peIETKH.

Habnronenue nupakiinoHHOTO CIIEKTpa.

HaGnronenue nucnepcun cBeta.
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Habnronenue nossipu3anum cBeTa.

[IpumeneHue noysipouI0B s U3y4EHHs] MEXaHUUECKUX HalpsyKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomaol, nPAKMUKym:

N3mepenue nokasaress IpesioMIIeHUs CTEKIIA.

HccnenoBanue 3aBUCHMOCTH (POKYCHOTO PACCTOSIHUS OT BEIIECTBA (HA MPUMEPE KUAKHX
JIUH3).

N3mepenne poKyCHOTO pacCTOSHHS PACCEUBAIOIINX JIHH3.

[Tonyuenue n300paxxeHus B CUCTEME U3 IUIOCKOTO 3€pKajla U JINH3HI.

[Tonyuenue n300paxxeHus B CUCTEME U3 ABYX JIMH3.

KoHcTpynpoBaHue TeeCKONUYECKUX CUCTEM.

Habnronenue nudpakunu, nHTEpPEPEHIINN U MOJISPU3ALUU CBETA.

N3ydenue nonsipuzanuu cBeTa, OTpaXXxEHHOTO OT MOBEPXHOCTU JUAJIEKTPHKA.

N3yuenne nnTeppepeHIuu J1a3epHOro U3JIyUYeHHUs Ha JABYX LIEISX.

Ha6nronenue nqucnepcum.

HaGnronenue u uccnenoBanne nu(pakiimOHHOTO CIIEKTpA.

N3mepenne JiMHbI CBETOBOW BOJIHBI.

[Tonyuenue cnekTpa U3My4yeHUs CBETOIMO0/1a TPU MOMOIIH TU(PAKIIUOHHON PEIIETKH.

Pa3nen 6. OcHOBBI crIeMAILHON TEOPUH OTHOCUTEIBLHOCTH

['paHnIBI NPUMEHMMOCTH KJIacCHYECKOM MexaHuKH. llocTynarel crienvalbHONM TEOPUH
OTHOCUTENIbHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpazoBanusi Jlopenma. YcioBue
MPUYUHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeJJIeHHe BPEMEHM M COKpallleHHe
JUIAHBI.

DHEPrus ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs3b MacChl C SHEPTrUEl U UMITYJIBCOM PESITUBUCTCKON YaCTHUIIbI. DHEPIUs MOKOSI.

TexHnueckre ycCTpOMCTBA M TEXHOJIOTMYECKUE IPOLECCHI: CIYTHUKOBBIE NPUEMHUKH,
YCKOPHUTENH 3apSKEHHBIX YACTHII.

Y4eHnuecKkuit IKCIIEPUMEHT, J1abopaTOpHbIe PabOTHI, MPAKTUKYM.

Omnpenenenre UMITYJIbCA U SHEPTUU PEISATUBUCTCKUX yacTHIl (Mo (oTorpadusM TpeKoB
3apsSHKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Pa3znea 7. KBantoBasi pusuka

Tema 1. KopnycKyaapHno-6801H0801 0yanu3m

PaBHOBecHOE TeIJIOBOE H3IydeHUE (M3IydeHHe aOCONIOTHO 4YEPHOro Teia). 3aKOH
cmenienus Buna. ['unoresa [1nanka o kBaHTax.

®DoTOHBI. DHEPTHS U UMITYITBC (GOTOHA.

®oroaddext. OnbiTol A. I'. CroneroBa. 3akonsl poTodrddexra. YpaBHeHune DUHIITEHHA
st potordderra. «KpacHas rpanuia» dpotodrddexra.

JlaBneHue cBetra (B YaCTHOCTH, JaBlIEHHME CBETa HAa aOCOJIIOTHO MOTJIOLIAIONIYI0 U
abCOTIOTHO OoTpaxkarollyro noBepxHocts). OnbiTel I1. H. JleGenena.

BosnHoBsie cBoiicTBa yactuil. Bonnsl ne bpoitns. Jliuna BosHbl e bpoins u pazmepsl
o0racTu JoKanu3aluu ABMKYIIEHcs yacTulpl. KopmyckynsapHo-BoHOBOM Ayanu3Mm. Judpakius
AJNIEKTPOHOB HA KpHUCTAJIax.

Cnenuduka n3mepenuit B Mukpomupe. CooTHoueHus: HeonpeaenéHuocrel I eitzenodepra.

TexHuueckue ycTpoHCTBa M TEXHOJOTMUYECKHE MPOIECCH: CIIEKTPOMETP, (HOTOAIEMEHT,
(boTOIaTUMK, TYHHEIBHBIA MUKPOCKOII, COTHEUHAs OaTtapesi, CBETOIHOI.

Hemoncmpayuu:

D013 PeKT Ha YCTAHOBKE C IIMHKOBOH TJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTod(ddexTa.

HccnenoBanue 3aBUCMMOCTH CONPOTUBIIEHUS MOJIYIIPOBOJHUKOB OT OCBELIEHHOCTH.

Ceeroguos.
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Conneunas 6artapest.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxkym:

HccnenoBanue poTtopesucropa.

N3mepenue nocrosHao# [Tnanka Ha ocHOBe uccienoBanus Gortorddekra.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA Y€pPe3 CBETOIMO/ OT HAIPSHKCHHUS.

Tema 2. @uzuka amoma

OMnBITHI 1O UCCIIEAOBAHMIO CTpOCHUs aToMa. [Tmanerapras Mmoaens atoma Pesepdopra.

[Moctynaret bopa. U3nydyenue u morsiomieHne (pOTOHOB NpU MEPEXOJe aromMa C OJIHOTO
YPOBHS SHEPTUHU HA APYTOM.

Bunel ciektpoB. CriekTp ypoBHEH 3HEPTUM aTOMa BOAOPO/A.

CrioHTaHHOE U BBEIHYXICHHOE H3TydeHue crera. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKUE TMPOLECCHl: CIEKTPAJIbHbIA aHAIU3
(ciekTpockom), Ja3ep, KBAaHTOBbIM KOMITBIOTED.

Jemoncmpayuu:

Mogens omnbita Pezepdopra.

Habntonenne nuHelyaTbIX CIIEKTPOB.

YCTpOoCTBO U IEHCTBHE CUETYMKA HOHUZUPYIOIINX YACTHLL.

Omnpenenenre JUTMHBI BOJHBI JTA3EPHOTO U3JTyUCHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomeul, npaKkmuxkym:

Ha6nronenune nuHeHYaToro crexkTpa.

HccnenoBanue cnekTpa pa3pexeHHOI0 aTOMapHOT0 BOJAOPOJa U U3MEPEHHUE TOCTOSTHHON
PunGepra.

Tema 3. Quzuka amomHnoz20 A0pa u I1eMeHMAPHLIX YACMUY

Hyxnonnas monens sigpa ['elizenOepra—lBanenko. 3apsn siapa. MaccoBoe 4ucio siapa.
N3oTtomsl.

PannoaktuBHOCTH. Anb(ha-pacnaj. DIEKTPOHHBIN U MTO3UTPOHHBINA OeTa-pacrasn. ['amma-
W3JIy4CHHE.

3aKOH paJMOaKTUBHOrO pacnana. PamnoakThBHBIE H30TONBI B mpupoae. CBoiicTBa
MOHU3HUPYIOLIETO U3JIydeHMs. BausiHue painoakTUBHOCTH HA JKUBbIE OPraHu3Mbl. ECTeCTBEHHBIN
¢don uznyuenus. Jlosumerpusi.

DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.

SAnepubie peaknuu. Jlenenne wu cuHTE3 sAAep. SnepHbie peakTtophl. [IpoOGiembl
YOPABISIEMOTO TEPMOSJIEPHOTO CHUHTE3a. OKOJOTMYECKHE acCHeKThl pPAa3BUTHS  SAEPHOMU
SHEPreTHUKHU.

MeToapl perucTpalyy U UCCIEI0BaHUS JIEMEHTAPHBIX YaCTHLI.

@dyH1aMeHTallbHbIE B3auMoJeiicTBUA. bapuonbl, Me30HbI U JenToHkl. [IpencraBienue o
CrannapTHoil Mosienu. KBapK-ritooHHas MOJEIb apOHOB.

®usuka 3a npegenamu CtangapTHoi Moaenu. TémHas Marepusi U TEMHasE SHEPTHUsL.

EnunctBo (hmznueckoit KapTUHBI MUpA.

TexHuueckre yCcTpoMCTBa M TEXHOJIOTMUECKHE MPOLECCH: T03UMETP, Kamepa BumibcoHna,
SJIEPHBIA  peakTop, TEPMOSIEPHBI peakTop, aTomMHas OoM0a, MarHUTHO-PE30HAHCHAs
ToMOTrpadus.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomel, npaKkmuxkym

HccnenoBanue TpekoB 4acTuil (o TOTOBBIM GoTorpadusim).

HccnenoBanue paauoakTUBHOTO (hOHA ¢ UCTIONB30BAHUEM J03UMETPA.

N3ydenue nmornomieHus: 6eTa-4acTUIl ATFOMUHHEM.

Pazgen 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3NKHU

Otanbl  pa3BUTHS  acTpoHOMHUHU. [IpukiiamHOE W MHUPOBO33PEHUYECKOE 3HAYCHUE
acTpoHOMUHU. [IpUMEHUMOCTh 3aKOHOB (DU3UKU Ui OOBICHEHHS] TPUPOIBI KOCMHUYECKUX
00OBEKTOB.
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Metopl acTpoHOMHUYECKMX uccieoBaHU. COBPEMEHHBIE ONTHYECKUE TEJIECKOIBI,
panuoTenecKonsl, BHeaTMoc(hepHast aCTpOHOMHS.

Bun 3Bé3nH0r0 HebGa. Co3Be3nus, spKue 3BE3/bI, IIAHETHI, UX BUAMMOE JIBH)KECHUE.

ConneuHas cucrema.

Connue. Conneunast akTuBHOCTh. MicTounuk 3Heprun CosHIla U 3BE3/1.

3BE31bl, MX OCHOBHBIE XapakTepUCTUKU. JluarpaMma «CHEKTpaJIbHbI KJlacC —
CBETUMOCTbY. 3BE3/Ibl TJIABHOM MOCJIE0BATEIBLHOCTU. 3aBUCHMOCTh «Macca — CBETUMOCThY IS
3BE3]] IJIaBHOM  MOCJENOBAaTeNIbHOCTH. BHyTpeHHee cTpoeHue 3BE3n. CoBpeMEHHbIE
MIPEJICTaBICHUSI O IPOUCXO0XKAEHUU U 3BotoLuK CoJHIa U 3BE3]. DTaIlbl )KU3HU 3BE3].

Muneunsiii [1yTs — Hama ["anaktuka. [lonoxenue u asuxenue Connia B ['anaktuxe. Turibt
rajlakTuk. Pajnoranaktuku u kBasapsl. YEpHbIE AbIPHI B siApax rajakTHK.

Bcenennas. Pacminpenne Bceenennoil. 3akoH XaO6na. PaszOeranue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3nmydeHue.

MacmrabHas ctpykrypa Beenennoil. Meraranaktuka.

Hepewénnpie npoOieMbl acTpOHOMUH.

Yuenuueckue naoniooenus:

Hab6mionenuss 3BE€31HOro HeOa HEBOOPYKEHHBIM  IJIa30M C  HCIOJIB30BAHHEM
KOMITbIOTEPHBIX IPUIIOKEHUH U1 ONIpeIeIeHUS TTOI0XKEHHSI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHBIE c0o3Be3usi CeBEpPHOTO MOIYIIAPHUsS U SIPKUE 3BE3/IBI.

HaGmronenus B reneckon JIyHbl, TUTaHET, TYMAHHOCTEH M 3BE3HBIX CKOTIICHHUH.

Du3uvecKnil MIPAKTUKYM:

CriocoObl n3MepeHus: PU3NYECKUX BETUUMH C UCIIOJIb30BAHUEM aHAJIOTOBBIX U IU(PPOBBIX
M3MEpUTENbHBIX TMPUOOPOB U KOMIBIOTEPHBIX JATUYUKOBBIX CHCTeM. AOCOJIIOTHBIE U
OTHOCHUTENIbHbIE  TOTPEIIHOCTH  U3MepeHud  ¢u3nmdyeckux BennyuH. OlleHKa TpaHHUIl
MOTPEITHOCTEN.

[IpoBeneHne KOCBEHHBIX WM3MEPEHUM, MCCICNOBAHUM 3aBUCUMOCTEH (DU3MUIECKUX
BEJIMYMH, MPOBEpPKa MPEAJIOKEHHBIX TMNOTe3 (BbIOOP M3 pabOT, OMUCAHHBIX B TEMaTHUYECKUX
pasnenax «Y4eHUYeCKUH IKCIIEPUMEHT, Ta00OpaTOpHbIE PAaOOTHI, MPAKTUKYM)).

O6o0maroniee NoBTOpeHne

O6o0menne © cucTeMaTH3alUsl COJEp)KaHus pa3fenoB Kypca «MexaHukay,
«MounekynspHas (U3MKa U TEPMOIUHAMHKAY, «IJIEKTpoauHaMmuKay, «KoneGaHus U BOJHBIY,
«OCHOBBI CIlEUANTBHOW TEOPUU OTHOCHTENbHOCTH», «KBaHTOBas Qu3nKa», «IIEMEHTHI
ACTPOHOMHUU U aCTPOPUIUKID.

Ponp ¢u3uku M acTpOHOMHM B 3KOHOMHMYECKOH, TEXHOJOTHYECKOW, COLMAIbHOW U
3THYECKOH cepax IesaTeIbHOCTH YeI0BEKa, POJib U MECTO (PU3UKU U ACTPOHOMUU B COBPEMEHHOM
HAayYHOW KapTHHE MHpa, 3HAaYCHHE OIMCATENIbHOM, CUCTEeMAaTU3HPYIOeH, 00BICHUTEIBHON U
MIPOTHOCTUYECKOM (PYHKUUN (PU3UUECKON TeopuH, posib PU3NYECKO Teopur B (GOPMUPOBAHUU
MIpeJICTaBICHU 0 (PU3UYECKOI KapTUHE MUPa, MECTO (PU3NUECKON KapTHHBI MUpPaA B 001IEM psiiy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEJICTABICHHI O IPUPO/IE.

MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢usuku yrnyOnéHHoro ypoBHs B 11 kimacce ocyiiecTBisieTcs ¢ y4€ToM
COJIEpKaTeNbHBIX MEXKIIPEIMETHBIX CBSA3€H € KypcaMH MaTeMaTuKHU, OHOJOTHH, XUMUH,
reorpaduu ¥ TEXHOJOTHUH.

Mesxicnpeomemmnvie nOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEMOO0E HAYUHO20 NO3ZHAHUA:
SBJICHWE, HAy4YHbIH (pakT, rumoTe3a, ¢uanyeckas BeJIMYHMHA, 3aKOH, TEOpHs, HaOIIOJeHHE,
9KCIEPUMEHT, MOJIEIUPOBAHUE, MOJEIb, U3MEPEHNE, IOTPEIIHOCTH U3MEPEHUN, U3MEPUTENBHBIE
npubopsl, nudposas saboparopusi.

Mamemamuka: pelieHue CUCTEMbl ypaBHeHUU. TpuroHoMmerpuieckue (QyHKIHUU: CUHYC,
KOCHUHYC, TAHI'€HC, KOTaHI€HC, OCHOBHOE TPUIOHOMETPHUUYECKOE TOXKIAECTBO. BekTopel M HX
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MPOEKIIMH HAa OCH KOOPJHMHAT, CIIOKEHHE BEKTOPOB. IIpouM3BOIHBIC 3lIEMEHTApHBIX (HYHKLIUH.
[Tpu3Haku moo0us TPEYTOIBHUKOB, ONPEACICHNE TUIOIIAAN TUIOCKUX (GHUTyp B 00bEMa Tell.

Buonozcusa: snekrpuyueckue SBICHHUS B JKUBOW NPHUpPOAE, KojieOaTelabHBIC JBIKCHHUS B
KUBOU TPUPOJIE, FKOJIOTUIECKHE PUCKU IIPU TPOU3BOJICTBE AIIEKTPOIHEPTUH, JNEKTPOMATrHUTHOE
3arps3HEHUE OKPYXKAoIIeH Cpeabl, YJIbTPa3BYKOBas AMArHOCTHKA B MEIUIIMHE, ONTHYECKUE
SIBJICHUSI B )KUBOW MPUPOJE.

Xumun: CTpoeHHE aTOMOB M MOJIEKYJ, KPUCTAJUITMUECKas CTPYKTypa TBEPABIX Tel,
MeXaHU3MBbI 00pPa30BaHUs KPUCTAIUIMYECKON PEHIETKH, CTIEKTPAIbHBIN aHAIH3.

TI'eozpaghua: marauTHbIE MOIIOCA 3eMIIH, 3AJICKH MAarHUTHBIX PyA, (OTOCHEMKA 3eMHOU
MMOBEPXHOCTH, cercMorpad.

Texnonozcusa: npuMEeHEHUE MMOCTOSIHHBIX MAarHUTOB, AIEKTPOMArHUTOB, JIEKTPOIBUTATENb
SIkoOm, TeHepaTop TIEPEeMEHHOTO TOKa, WHIYKIWOHHAS I1€4b, JIMHUU DJIEKTpoIepenad,
AIIEKTPOJBHUTATENb, panap, paaUONpUEMHHK, TeNeBU30p, aHTeHHa, TtenedoH, CBY-meus,
yIBTPa3BYKOBasi JUATHOCTHKA B TEXHUKE, INPOEKIIMOHHBIA amnmapaT, BOJIOKOHHAs OITHKA,
coJTHeyHasi 6aTapesi, CIyTHUKOBBIE TIPUEMHHUKH, SJepHasi JHEPTreTHKA U YKOJOTUIECKUE ACTIEKTHI
e€ pa3BUTHSL.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIET'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUs yueOHOTo npeamera «Pu3nkay» JOJKHbBI OTpaXaTh
TOTOBHOCTb U CIIOCOOHOCTH OOYYAIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3ULMEN JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OpPHEHTAlMil, NO3UTHUBHBIX BHYTPEHHMX
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yOeXJICeHU, COOTBETCTBYIOIIUX TPAJUIMOHHBIM I[EHHOCTSM POCCHICKOTO  OOIIECTBa,
pacIIUPEHUE KU3HEHHOIO ONbBITA U OMNBITA ACATEIBHOCTH B IPOLIECCE PEATM3ALMN OCHOBHBIX
HANpAaBJIEHU BOCIUTATEILHOU JIEATEIIbHOCTH, B TOM YUCJIE B YACTH:

IPaKIAHCKOI0 BOCIIMTAHUSA:

o c(OPMHUPOBAHHOCTh TPAXKAAHCKOW TMO3ZUIUH O0YYaIOIErocss Kak aKTHMBHOTO M
OTBETCTBEHHOI'0 WIEHA POCCUIICKOr0 OOIIECTBa;

. OPUHIATHE  TPAAULMOHHBIX  OOLIEYETIOBEUECKUX  T'YMAaHUCTHUECKUX U
JEMOKPATUYECKUX LICHHOCTEM;

. FOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B HHTEPECAX TIPaXKAAHCKOIO
o0IIecTBa, yUacTBOBAaTh B CAaMOYIIPABICHUH B 00pa30BaTeIbHON OpraHn3aluy;

o YMEHHUE B3aMMOJICHCTBOBATh C COLMAIbHBIMA NHCTUTYTAMHU B COOTBETCTBHM C UX
(GYHKIMSMHI U Ha3HAUYEHUEM;

. TFOTOBHOCTh K T'YMAaHUTapPHOW U BOJIOHTEPCKOU JIEATEILHOCTH.

NATPUOTHYECKOr0 BOCIIUTAHUA:

. c(OpPMHUPOBAHHOCTh POCCUMCKON I'PpakIaHCKON MIEHTUYHOCTH, MATPUOTU3MA;

o LICHHOCTHOE OTHOLIEHHWE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHKEHUSAM

poccuiicKuX y4EHBIX B 001acTH (PU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

o c(OpMHUPOBAaHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBECHMUS;

o CIIOCOOHOCTh OLIEHMBATh CUTYallMI0 W TPUHUMATh OCO3HAHHbBIE PEIICHHUS,
OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B JAEATEIHLHOCTH
Y4EHOT0;

o OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTONUMBOTO OYAYIIEro.
3CTeTHYECKOI0 BOCIIMTAHMSA:
o 3CTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYash ACTETHKY HAy4YHOTO TBOPYECTBA,

MpUCyIero Gu3nIecKo HayKe.

TPY/AOBOI0 BOCIIMTAHMS:

o WHTEpEC K Pa3IMYHbIM chepaM MpodecCHOHAIBHON JEeSITeIhbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DU3UKOH U TEXHUKOW, yMEHHE COBEpIIATh OCO3HAHHBIN BRIOOP Oymymieit mpodeccun
Y pean30BbIBATh COOCTBEHHBIC )KU3HEHHBIC TIAHBI;

o TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO M CaMOOOpa30BaHHIO B OOJACTH
(GU3MKK Ha IPOTSHKEHUH BCEH JKU3HU.

IKOJIOTHYECKOT0 BOCIIUTAHHUS:

o C(OPMHUPOBAHHOCTh  JKOJIOTUYECKOH  KYJIBTYPHI, OCO3HaHHE TIJI00AIBHOTO
XapakTepa dKOJIOTHYECKHUX MPOoOIeM;

o IUIAHUPOBAHUE M OCYIICCTBJICHUE JCHCTBUH B OKPYXKAIIICH Cpele Ha OCHOBE
3HAHUS [eJIeH YCTOWYMBOTO Pa3BUTHUS YEJIOBEUCCTRA,;

o pacuIMpeHue OIbITa JICSITCIBHOCTH SKOJOTUYECKON HAIpPaBICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUH 110 pU3HKe.

HEeHHOCTH HAYYHOT 0 MO3HAHMS:

J c(OPMHUPOBAHHOCTbh MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3MUECKON HAYKH;
o OCO3HAHHE LIEHHOCTH HAYYHOU AEATEIbHOCTU, TOTOBHOCTH B IPOLIECCE U3YyUEHUS

(GU3MKN OCYIIECTBIIATh MPOSKTHYIO U MCCIEI0BATENbCKYIO JESTeNbHOCTh MHIUBHUyalbHO U B
rpymnme.

METAINIPEIMETHBIE PE3YJIbTATBI
Ilo3nasamenvuvle ynusepcanvusle yueoHnvie 0eiicmeus
Ba3oBble Jornueckue aeiicTBUA:
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J CaMOCTOSITENIEHO (POPMYIIMPOBATh U AKTYAIM3UPOBATH MPOOIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

J OTpEeNeNATh LEAH JEATeNIbHOCTH, 33JaBaTh MapaMeTpbl M KPUTEPUHU UX
JOCTHKEHUS;

o BBISIBIIATh 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PAacCMaTPUBAEMBIX (PHU3UUECKUX
SIBJICHUSX;

. pa3zpabareiBaTh IUIAH PEHICHHS] TMPOOJIEMBI € YYETOM aHAIM3a HWMCIOIIMXCS
MaTepHAIbHBIX U HEMAaTEPUATBHBIX PECYPCOB;

o BHOCHUTh KOPPEKTHBBI B JEATEIBHOCTH, OIIEHWBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU TIOCIIEICTBHIA eI TEIbHOCTH;

o KOOPAMHUPOBATh M BBITIOJHATH PabOTy B YCIOBHUSIX PEabHOTO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJCHCTBUS;

o pa3BUBaTh KPEATHBHOE MBINUICHUE MPH PEIICHUH )KU3HEHHBIX MTPOOIIEM.

Ba3oBble ucciaenoBarebcKue AeiicTBUS:

o BIIQJIETh HAYyYHOW TEPMHHOJIOTHEH, KIIOUEBBIMUA TIOHATHSAMH ¥ METOAaMHU
(buznueckoil HayKu;

o BIIQJIETh HaBBIKAMH Y4E€OHO-HCCIIEIOBATEIILCKOM M TMPOEKTHON NEesTETHhHOCTH B

obnactu (U3HMKH, CHOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSATEIbHOMY IOMCKY METOJOB
pereHus 3a1a4 (GU3HYECKOTO COJeP KaHusl, TPAMEHEHHIO Pa3IMYHBIX METOJIOB TIO3HAHUS;

o BIIQJIETh BUAAMH JICATEIBHOCTH II0 TIOJYYEHHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINH, TPEOOPa30BAHUI0 U MPUMEHEHUIO B PA3IMYHBIX y4EOHBIX CHUTYaIUSIX, B TOM
qyclie IPU CO3JJaHUH Y4EOHBIX TPOEKTOB B 00J1aCTH (PU3UKH;

J BBISIBJISITh IPUUUHHO-CIIEACTBEHHBIE CBSI3U U AKTYaJIM3UPOBATh 33Ja4y, BbIIBUTaTh
TUNOTe3y €€ pelIeHus, HAXOUTh apIyMEHTBI JUIsl I0Ka3aTelIbCTBA CBOMX YTBEP KJICHHMH, 3a1aBaTh
napaMeTpbl U KPUTEPUH PELICHHUS;

o aQHAJIM3UPOBATH IMOTYYEHHBIE B XOJ€ PEIICHUs 33Ja4dl pe3yNIbTaThl, KPUTHUECKU
OILICHUBATh UX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHNE B HOBBIX YCIOBHSIX;

. CTaBUTh ® (opMyaupoBaTh COOCTBEHHBIE 3aJadyd B  0Opa30BaATEIHHOU
NeSITeIbHOCTH, B TOM YHUCJIE TIPU U3YUYECHUU (DU3HKHY;

o JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

o yMeTb NEPEHOCHTh 3HaHUS 10 (U3MKE B  MPaKTUYECKyl0  001acThb
KHU3HEJCSATENbHOCTH;

o YMETb UHTEIPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeil;

o BBIJIBUTaTh HOBBIE HJIEH, MPEJiaraTb OPUTrHHAIbHbIE MOAXO0IbI U PEIICHNUS;

. CTaBUTh MPOOJIEMBI U 324U, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Pa6ora ¢ undopmanmeii:

. BJIQJIETh HABbIKAMU TNONy4eHUs HHPopManuu (U3NYECKOTO COJCPKAHUS U3

HCTOYHHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEIBHO OCYLIECTBIATh MOUCK, aHAJIN3, CHCTEMAaTHU3aLUI0 U
MHTEpIpeTanuio HHOPMAaLUU Pa3IMUHbIX BUJOB U (OPM MPE/ICTABICHHS;

J OLIEHUBATh JOCTOBEPHOCTb H(OPMAIINH;

J UCIIOJIb30BaTh CPeACTBAa HH(POPMALIMOHHBIX U KOMMYHHUKALIMOHHBIX TEXHOJIOTHI B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OPraHM3aLMOHHBIX 3a/ad C COONI0JICHUEM
TpeOOBaHUN 3PrOHOMHUKH, TEXHUKU O€30MaCHOCTH, TMTHEHBI, pecypcocOepekeH sl, PaBOBbIX U
TUYECKHX HOPM, HOPM HH(OPMAIIMOHHOHN 0€301MacHOCTH;

J CO3/1aBaTh TEKCThI (PM3UUYECKOTO COAEP)KAaHUS B PA3NUYHBIX (hopMaTax ¢ yuy€ToM
Ha3zHavyeHUs HHPOPMALIMH U LIEJIEBOM ayIMTOPUH, BBIOUPAst ONTUMANIbHYIO (POPMY MpEICTaBIECHUS
U BU3YyaIH3allHH.

Kommynuxamuenvle ynueepcanvHbvie yueOHbvie 0ecmeusi:

J OCYIIECTBIIATH OOIIEHNE Ha YpOoKaxX (PM3UKU U BO BHEYPOUHOM JIATEIBHOCTH;
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o pacro3HaBaTh MPEINOCHUTKA KOH(GIUKTHBIX CUTYAllMi U CMATYATh KOH(IUKTHI;

. Pa3BEPHYTO U JIOTUYHO M3J1araTh CBOKO TOYKY 3PCHUS C UCTIOJIB30BAHUEM SI3bIKOBBIX
CpE/CTB;

o MOHUMATh M UCIOJB30BATh IPEUMYIIECTBA KOMAaHJHOW ¥ WHAWBUIYAIbHON
paboThI;

o BBIOMPATh TEMATUKY U METObI COBMECTHBIX JCUCTBHIA C Y4ETOM OOIIMX HHTEPECOB
Y BO3MOIKHOCTEH Ka)K/IOTO YJICHA KOJUICKTHBA,;

o IPUHUMATP 1IEJIH COBMECTHOH JIeATEIHOCTH, OPraHU30BbIBATh U KOOPIMHUPOBATH

JEUCTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JCHCTBUM, pacpeAeIATh POJIA ¢ Y4ETOM MHEHUM
YYaCTHUKOB, 00CYXJaTh pe3yJIbTaTbl COBMECTHON PabOTHI;

J OIICHMBAaTh KAuyeCTBO CBOEr0 BKJIAJa U KaKJIOTO yYaCTHMKAa KOMaHJAbI B OOIIMIA
pe3yabTaT 1o pazpaboTaHHBIM KPUTEPUSIM;

J npenjaraTb HOBbIE TPOEKTHI, OIIEHMBAThb MJIE€M C T[O3ULHUHU HOBU3HBI,
OpUTMHAJILHOCTH, IPAKTUYECKON 3HAYMMOCTH;

J OCYILIECTBJISATh MO3UTUBHOE CTPATErMYECKOE MOBECHUE B PA3IMYHBIX CUTYyalMsIX,
MPOSIBIIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh HMHUIIMATUBHBIM.

Pezynamuenvie ynueepcanvnsle yueoHvle 0elicCmeus:

Camoopranuszanms:

. CaMOCTOSITENIbHO OCYILECTBIATh MO3HABATENIbHYIO JAESATENbHOCTh B 00JacTH
(U3HUKHN ¥ aCTPOHOMHUH, BBISBJISTH MPOOIEMbI, CTABUTH U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

. CaMOCTOSITENIBHO COCTAaBIIATh IUIAH pPEIIeHHs PAacuYETHBIX M KaueCTBEHHBIX 3ajad,
IUIaH BBITIOJTHEHUS MPAKTUYECKOW pabOThl C Yy4ETOM MMEIOLIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHHI;

o JIaBaTh OIICHKY HOBBIM CHTYaIUsIM;

o pacmmpsATh paMKH y4eOHOTO ITpeMETa Ha OCHOBE JIMYHBIX MPEAOYTEHHN;

. JeNaTh ~ OCO3HAHHBIM  BBHIOOpP, AapryMEHTHpPOBaThH €ro, Oparh Ha cebs
OTBETCTBEHHOCTH 32 PEIICHNUE;

o OIICHUBATh MPHOOPETEHHBIN OTIBIT;

o CrocoOCTBOBATh ()OPMHUPOBAHUIO M TIPOSIBIICHUIO APYIUIMH B 00JIACTH (DU3HKH,

MTOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTeIbHBIN M KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, SMOUMOHAJIbHbII HHTEJJIEKT:

. JlaBaTh OLIEHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTHBBI B J€ATEIIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3yJIbTATOB LIEJISM;

. BJIAJICTh HaBBIKAMH MO3HABATEJIbHOM pedIeKCHM KaK OCO3HAHMS COBEPIIAEMBIX
JEeUCTBUI U MBICIUTENbHBIX IPOLIECCOB, UX PE3yJIbTAaTOB U OCHOBAHUIA;

J UCIMOJb30BaTh NPUEMBI peieKCHH Ui OLEHKU CHUTYyallud, BbIOOpa BEPHOTO
peleHus;

J YMETh OLIEHUBATh PUCKU M CBOEBPEMEHHO NPUHUMATh PELICHUS 10 X CHIKEHUIO;

J OpPUHUMAaTh MOTHMBBI W apryMEHThl [JpPYrUX TIpd aHajlu3e pe3yJlbTaToB
NeSATeNbHOCTH;

J IpUHUMATh ce0sl, TOHMMast CBOM HEIOCTATKU U IOCTOUHCTBA;

J OpUHUMAaTh MOTHMBBI W apryMeHThl [JpPYrUX TIpU aHalu3e pe3yJbTaToB
NESITEIBHOCTH;

J NpU3HABATh CBOE MPABO U MPABO JPYrHX Ha OMIHUOKH.

B mporiecce qocTrkeHNs TMUHOCTHBIX PE3YJIbTaTOB OCBOCHHS TPOTPaMMBbI TIO (DU3HKE ISt
YPOBHSI CpeHEro 00Iero o0pa3oBaHus y O0Oy4YaIOUIUXCs COBEPIICHCTBYETCS SMOIMOHATBHBIN
WHTEJUIEKT, IPeanoNararomuii chopMUPOBAHHOCTD:
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J CaMOCO3HAHUS, BKJIIOYAIOIIEr0 CIOCOOHOCTh MOHMMATh CBOE HIMOIMOHAIBHOE
COCTOSIHWE, BUJAETh HANpPaBICHUA PaA3BUTHUS COOCTBEHHOH AMOIMOHAIBHOW cdepsl, OBITh
YBEpPEHHBIM B ce0e;

J CaMOPETYIMPOBAHUSA, BKJIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHE IPHHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHUE, CIIOCOOHOCTHh aJalTUPOBAThCA K HMOIUOHAIBHBIM
M3MEHEHHSIM U TIPOSIBIISITH THOKOCTD, OBITH OTKPBITHIM HOBOMY;

L4 BHYTpeHHCI\/JI MOTHBAILIMH, BKJIIO‘{aIOHIGfI CTPEMJICHUC K MJOCTWIKCHHIO LCJIN H
ycuexy, OoiTUMU3M, MTHUIITUATUBHOCTb, YMCHUC HGfICTBOBaTB, HCcxoas U3 CBOUX BOBMO)KHOCTGI;'I;
L4 OMIIaTHUH, BKJIIO‘-I&IOIIIGﬁ CIIOCOOHOCTh MOHHUMATh OMOIIMOHAJIBHOC COCTOSAHUC

IpYruX, YYUTHIBATh €r0 NPU OCYHIECTBICHHHM OOIICHHUS, CIIOCOOHOCTh K COUYYBCTBUIO U
CONIEPEKUBAHUIO;

. COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIICHUS C
JOPYTUMU JHOAbMH, 3a00TUTHCSI, IPOSBIIATH HHTEPEC U pa3peiiaTth KOHQIUKTHI.

HNPEIMETHBIE PE3YJIbTATHI

K xoniy obyuenuss B 10 knacce npeamMeTHble pe3ylbTaThl Ha YriayOJIEHHOM YpOBHE
JOJIKHBI OTPaKaTh C(POPMUPOBAHHOCTH Y O0YJAIOIINXCS YMEHUMN:

. MMOHUMAaTh PoJib (PU3UKH B SKOHOMHYECKOW, TEXHOJOTUYECKOM, IKOJIOTHYECKOM,
COLIMANIBHOM M ATHUECKOH chepax esTeNbHOCTH YeJIOBEKa, pOJib U MECTO (U3UKU B COBPEMEHHOM
Hay4YHOW KapTHHE MHpA, 3HAYCHHE OIMMCATEIIbHON, CHUCTEMAaTU3UPYIONeH, OOBSICHUTEILHON U
MPOTrHOCTUYECKOW (GYHKIMHA (U3MUECKON TEOpUHM — MEXaHHKH, MOJIEKYISIpHOM (U3MKu U
TEPMOJIMHAMHUKH, poJib (r3nueckoil Teopun B (HOPMHUPOBAHUM IMPEACTABICHUN O (U3NYECKOM
KapTHUHE MHpa;

o pa3nuyarh yCIOBUS MPUMEHHUMOCTH MoOJeNel (PU3NYECKUX Tl U MPOLIecCOB
(sBNIEHUI): MHEpIHMAIBbHAS CHUCTeMa OTCYETa, aOCOJIOTHO TBEPAOE TEJO, MaTepHalbHAsl TOYKa,
PaBHOYCKOPEHHOE JBIDKCHHE, CBOOOJIHOE TMaJeHHe, aOCOJIIOTHO ymopyras aedopmarus,
abCOIOTHO ympyroe M abCOJIIOTHO HEYNPYroe CTOJKHOBEHHS, MOJIENM Tra3a, >KMIKOCTH U
TBEPAOrOo (KPUCTAIIMYECKOrO) Teja, WIealbHBIM Tra3, TOUYEYHBIH 3apsii, OIJHOPOIHOE
AIIEKTPUYECKOE MOJIE;

o pasnuyath yciaoBus (TpaHMIIbI, 00JIaCTH) MPUMEHUMOCTU (DU3MUECKUX 3aKOHOB,
MOHUMAaTh BceoOUInii xapakrep (GyHIaMEeHTaIbHBIX 3aKOHOB M OTPAaHMYEHHOCTh UCTOJIb30BAHUS
YaCTHBIX 3aKOHOB;

o aQHAIM3UPOBATh U OOBICHATH MEXAaHMUYECKHE MPOLECCHl M SBICHUS, HCIOJB3YS
OCHOBHBIE TMOJIOKEHHUSI W 3aKOHbl MEXaHUKH (OTHOCHUTEIBHOCTh MEXaHHYECKOTO JIBHXKEHUS,
(dbopMyIibl KHHEMAaTUKH PaBHOYCKOPEHHOTO JIBMKEHUS, mpeoOpazoBanus ["anumes uis CKOpOCTH
U TiepeMelieHus], 3aKoHbl HploTOHa, MPUHIMI OTHOCUTENLHOCTU ['anmues, 3aKOH BCEMHPHOTO
TATOTEHUS, 3aKOHBI COXPAHEHUS UMIYIbCa M MEXaHMYECKOW SHEPruu, CBSA3b pabOTHI CHUJIBI C
W3MEHEHHEM MEXaHWYEeCKOW OSHEpruu, YCIOBUS paBHOBECHs TBEPIOTO Tena), HpHU ITOM
WCII0JIb30BaTh MAaTEeMaTHYECKOE BBIPAKEHHUE 3aKOHOB, YKa3bIBaTh YCJIOBHS NPUMEHHUMOCTHU
¢buznueckux 3aKOHOB: MpeoOpa3oBaHuii ['anmuies, BTOporo u TpeThero 3akoHOB HbIOTOHA,
3aKOHOB COXPAaHEHHUS UMITYJIbCa U MEXaHUYECKOM SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

J aHAJM3UPOBaTh U OOBSICHATH TEIJIOBbIE MPOLIECCHl M SBJIEHUS, HCIOJb3Ys
ocHoBHble moyiokeHHsT MKT u 3akoHbI MOJEKyJIspHOM (M3MKM M TEepPMOJAWHAMMKH (CBS3b
JABJICHHUs HJEAIBHOTO Ta3a CO CpeAHEH KHHETUYECKOW DSHEPrueil TEIIOBOTO JBHXKEHHUS H
KOHLIEHTpALlUEN €ro MOJIEKYJ, CBSI3b TEMIEPATyphl BELIECTBA CO CpPEAHEH KHHETHYECKOMU
SHEPrUeil TEIIOBOrO JIBMKEHUS €0 YaCTHL], CBSI3b JABJICHUS NIECAIBHOTO ra3a ¢ KOHLIEHTpauuen
MOJIEKYJI M €ro TeMIeparypoi, ypaBHeHue MenaeneeBa—Knanelipona, NepBbIil 3aKOH
TEPMOIMHAMHKH, 3aKOH COXPaHEHHs PHEPTUHU B TEIUIOBBIX Mpolieccax), IpU ITOM HCIOIb30BATh
MaTEMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaTh YCIOBUS IPUMEHMMOCTH ypaBHEHHS
MenneneeBa—Kianelipona;
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° AQHATM3UPOBATh U OOBSICHITH DJCKTPUUECKUE SIBIICHUS, WUCIOIb3yS OCHOBHBIC
MOJIOKEHHUSI M 3aKOHBI AJIEKTPOJUHAMHUKU (3aKOH COXpaHEHUs SJIEKTPUYECKOTO 3apsija, 3aKOH
Kynona, moTeHIIMaNbHOCTb 3JIEKTPOCTATUYECKOTO MOJIsL, IPUHIUIT CYTIEPIIO3UIIAN DIIEKTPUUECKUX
MoJIeH, IpH 3TOM YKa3bIBasi YCJIOBHUS MPUMEHMMOCTH 3akoHa KyrnoHa, a Takke MpakTUYECKU
Ba)KHBIE COOTHOIIEHUS: 3aKOHBI OMa JUIsl ydyacTKa LENu U JJIs 3aMKHYTOM 3JIEKTPUUYECKOM LIETIH,
3akoH J[xoyns—Jlenna, npasmina Kupxroda, 3akonst @apajes 1ist 37eKTpoIn3a);

° OTMKCHIBATh  (DM3WYECKHUE TMPOIECChl W  SBJICHHS, WCIOJB3YysSd BCIWYHHBL:
nepeMenieHne, CKOpoCTh, YCKOPEHUE, HMMITYJIC Tella U CHUCTEMBI TeJ, CHJIa, MOMEHT CHJIbI,
JaBJICHUE, MOTEHUMAIbHAS YHEPrus, KUHETUYECKas JHEPrus, MEXaHuueckas sHeprus, padora
CWJIBI, IEHTPOCTPEMUTEIHLHOE YCKOPEHHE, CHJIa TSHKECTH, CHJIa YIPYroCTH, CHJIa TPEHUS,
MOIITHOCTB, SHEPTHsI B3aUMOJICHCTBUS Tena ¢ 3eMiéil BOMU3M €€ MOBEPXHOCTH, SHEPTHUsl YIPYrou
nedopmaluu MPY>KUHBI, KOJWYECTBO TEIJIOTHI, a0COJIIOTHAas TeMIieparypa Tena, paboTta B
TePMOJUHAMUKE, BHYTPEHHSIS DHEPTUsl UJI€aTbHOTO OJJHOATOMHOTO ra3a, padoTa uAeabHOTO rasa,
OTHOCHUTENbHAS BJIAXHOCTh Bo3ayxa, KIIJ[ naeanmbHOro TEMIoBOTrO JBUraTelsl; 3JIEKTPUUECKOE
MoJjie, HaMPsHKEHHOCTh AJIEKTPUYECKOTO TOJISI, HAMPSKEHHOCTh TOJII TOYEUHOTO 3apsijia WId
3apsOKEHHOTO IIapa B BaKyyMe€ W B JUDJIEKTPUKE, MOTEHIHMAN DJIEKTPOCTATHYECKOTO TIOJIA,
Pa3HOCTh TMOTEHIIHAIOB, AJIEKTPOJIBIKYINAs CUJIA, CHJIA TOKA, HANpsHKEHHWE, MOIIHOCTh TOKa,
JNEKTpUYecKass EMKOCTh IUIOCKOTO KOHJICHCAaTOpa, CONPOTHUBICHHWE ydacTKa IEMUA ¢
MOCJIEI0OBATEILHBIM U TTAPAIIETHFHBIM COCTUHEHUEM PE3UCTOPOB, SHEPTHS AIEKTPUUECKOTO TOJIS
KOHJICHCATOPA;

° OOBSCHATH OCOOCHHOCTH TPOTEKAaHUS (U3UYECKUX SIBICHUM: MEXaHWYECKOe
JBIDKEHHUE, TETUIOBOE JIBIDKCHHE 4YaCTHI[ BEIIEeCTBa, TEIUIOBOE pPaBHOBECHE, OPOYHOBCKOE
nBKeHue, nuddys3us, ucmapeHue, KUMEHWEe W KOHJEHCAIWA, TUIABJIEHWE W KPUCTaJUTH3alIlus,
HAMpaBJIEHHOCTh TEIJIONEpEeaaur, JJIEKTPU3aLMs TeJl, SKBUINOTECHIUAIBHOCTh IMOBEPXHOCTU
3apsKEHHOTO MPOBOIHUKA;

o MIPOBOJIUTH MCCIICIOBAHNUE 3aBUCUMOCTH OJTHOM (PU3UYECKOM BETMYHUHBI OT IPYroi
C HCTOJIb30BAaHUEM TPSAMBIX U3MEPEHHH, TIPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH
pe3ynbTaThl TMOJTYYECHHON 3aBUCHMMOCTH (M3MYECKHX BEIWYMH B BHUIE TpadUKOB C ydETOM
a0COJIIOTHBIX TIOTPEIIHOCTEN U3MEPEHHM, JIeTIaTh BHIBOIBI IO pe3ybTaTaM UCCIICIOBAHUS;

° MIPOBOJIUTh KOCBEHHBIE M3MEPECHHS (DU3NUYECKUX BEIUYMH, IIPU ITOM BBIOMpATH
ONTHUMAIBHBIA METOJI M3MEPEHHS, OIICHHBATh AOCOJIOTHBIC U OTHOCHTEIIBHBIC IMOTPEITHOCTH
MPSAMBIX U KOCBEHHBIX U3MEPEHUN;

° MPOBOJUTH OIBITHI MO MPOBEPKE MPEUIOKCHHONW THUIOTE3bl: IJIAHUPOBATH
AKCIIEPUMEHT, COOMpaTh OKCIICPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh IIOJIyYCHHBIC
pe3yJbTaThl U JICJIaTh BBIBOJI O CTaTyCe MPEJI0OKEHHON TMIOTE3bI;

° coOnroaaTh mpaBuia 6€30MacHOTO TPYyAa P MPOBEICHUH UCCIICOBAHMIA B paMKaXx
y4eOHOrOo  OSKCIIEpUMEHTa, TMpaKTUKymMa U  Yy4eOHO-HCCIIEOBATEIbCKOM UM MPOEKTHOM
JEeSITEeNIbHOCTH C UCIIOJIb30BaHUEM U3MEPHUTEIbHBIX YCTPONCTB U J1a00paTOpHOro 000pyI0BaHUS;

° pemarh pacuy€THBIC 3a/1a4yd C SIBHO 3aJaHHOW W HESBHO 3aJaHHOM (U3MUECKOU
MOJIENIbIO: Ha OCHOBAaHWU aHalM3a YCJIOBHsS OOOCHOBBIBaTH BBHIOOp (u3MUeckol MojenH,
oTBevaronieil TpeOOBaHMUSIM 3aJayd, NPUMEHATH (OPMYIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYNAThl PU3NYECKUX TEOPHU MPU HCTIOIb30BAaHUHM MAaTEMaTHUYECKUX METOJOB PElIeHuUs 3ajad,
MPOBOJUTHh PacyYEThl HA OCHOBAaHWM HMEIOIIMXCS JaHHBIX, AHAJIU3UPOBATh PE3YJIbTATHl H
KOPPEKTUPOBATh METO/IbI PELICHUSI C YUETOM MOTYYEHHBIX PE3YJIbTATOB;

° peliaTth KayecTBEHHbIE 3a/ayd, TpeOyrolue MpUMEHEHHUS 3HaHWW M3 Pa3HbIX
pasnenoB Kypca (M3HMKH, a Tak)Ke HWHTErpallid 3HAHWM U3 IPYTHX MPEeIMETOB €CTECTBEHHO-
Hay4yHOTO IIMKJa: BBICTPAWBaTh JIOTMUECKYIO LIETIOYKY PACCYKICHUH C OMOpPOM Ha M3Y4YECHHbIE
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PH3UYECKUE SIBIICHUS;

° WCIIOJIb30BaTh TEOPETHUECKUE 3HAaHUS i1 OOBSCHEHHsS] OCHOBHBIX IMPHHIIMIIOB
paboThI U3MEPUTENBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MPOIIECCOB;
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J MPUBOANTH TPUMEPHI BKJIAJa POCCUHCKUX U 3apyOeKHBIX YYEHBIX-(DM3UKOB B
pa3BUTHE HAyKd, B OOBSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MHUpPA, B Pa3BUTHE TEXHUKH H
TEXHOJIOT Ui,

J aHaNM3UpPOBAaTh W OICHMUBATH TIIOCIEACTBUS OBITOBOH M MPOM3BOJCTBEHHOM
NEATEIbHOCTH YeJOBEKa, CBA3AHHOW C (YM3WYECKUMHU IMPOLECCAMH, C TO3UIUH IKOJIOTHIECKOU
0€301MaCHOCTH, TPEACTABICHUN O PAlMOHAIBHOM IPHUPOJIOTIONB30BAaHIH, a TAKXKE Pa3yMHOM
HCI0JIb30BAHNU JIOCTH)KEHUN HAYKU M TEXHOJIOTMH IS JajJbHEHIIEro pa3BUTHUS YEIOBEYECKOTO
00IIIeCTBA;

. NPUMEHSTh Pa3UYHBIE CIMOCOOBI pPadOThIl ¢ HWHPOpMAaLUed (UINIECKOTO
COJICpKaHUS C HCIOJB30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJOTUH, TPH ATOM
UCI0JIb30BAaTh COBpPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJOTHUM ISl TOMCKa, MepepadOTKu U
MpenbsBICHUS y4eOHOW W  HAyYHO-TIOMYJSpHOM HMHpOpMAIUM, CTPYKTYpUpPOBAaHUS U
UHTEpIpeTanuy UHGOpMallMU, TMOJYYEHHOM W3 pa3jIMYHbIX MCTOYHHMKOB, KPUTHUECKU
aHAJIM3UPOBATh IMOTy4aeMyl0 HMH(GOPMALMI0O U OLEHUBATh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE
MMEIOLIUXCS 3HAHUM, TaK M Ha OCHOBE aHaJIM3a UCTOYHMKA HH(popManuu;

J MPOSIBJIATh OPTraHU3ALMOHHbIE M TI03HABATEJIbHBIE YMEHMSI CAMOCTOSITEILHOTO
MpUOOpETEeHUsT HOBBIX 3HAHUNW B TMpOLIECCE€  BBHINOJHEHHS MPOEKTHBIX U y4eOHO-
HCCIIEIOBATENIbCKUX padoT;

. paboTaTh B TpYIIIE C UCIIOJHEHHUEM Pa3INYHbIX COLMAIbHBIX POJIeH, MIIaHUPOBATh
paboTy TpyHmbl, palMOHAIBHO pACIpPENesaTh AEATENbHOCTh B HECTaHAAPTHBIX CHUTYalUAX,
a/IeKBaTHO OIIEHMBATh BKJIAJl KaXJOr0 M3 YYAaCTHUKOB TPYIIIbI B PELICHHE paccMaTpuBaeMOi
poOIeMBbI;

. MpOSIBIIATh MOTHBAIMIO K Oyaymied mnpodeccnoHalbHOM AeATeIbHOCTH IO
CHEIUATBLHOCTAM (DPU3UKO-TEXHHIECKOTO TIPODHIISL.

K koHiy obyuenus B 11 knacce nipeIMeTHble Pe3yibTaThl Ha YriayOJIEHHOM YpOBHE
JOJIKHBI OTPakaTh C(OOPMUPOBAHHOCTH Y O0YJAIOITUXCS YMEHUMN:

. MMOHUMATh POJIb (PU3UKK B DKOHOMHYECKOW, TEXHOJIOTHYECKOW, COIMAIBHOU H
ATUYECKOHN cepax NesATEeITLHOCTH YeJIOBEKa, pOJib U MECTO (DM3UKH B COBPEMEHHOW HAydHOU
KapTUHE MHpa, POJIb ACTPOHOMHUHU B MPAKTUYECKOM [EATEIHHOCTH YeJIOBEKa W JajbHeiiieM
HAayYHO-TEXHHUYECKOM  DPa3BUTHH, 3HaYEHUE  OMHUCATEIbHOM, CUCTEMAaTU3HPYIOLIEH,
OOBSCHUTENIBHOM M MPOTHOCTUYECKOW (YHKIMH (PU3NYECKOW TEOPHUH — 3IIEKTPOJAUHAMUKH,
CHElHaIbHOM TEOpPUH OTHOCHUTENIbHOCTH, KBAHTOBOM (HU3UKH, POJb (U3UUECKON Teopuu B
(hopMHUpOBaHUM MPEJCTABICHUHN O (PU3HUECKOI KapTHHE MUPA, MECTO (PM3MUYECKOM KapTHUHBI MUpA
B 00111eM psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTABICHUN O IPUPOJE;

. pa3nuyuaTh YCJIOBHUS MPUMEHUMOCTH MoJenei (PU3MYecKuX Tel U MPOIECCOB
(sBJEHMIT): OJHOPOJHOE AIIEKTPUYECKOE M OJHOPOJAHOE MArHUTHOE IO, TapMOHUYECKUE
KojeOaHus, MaTeMaTUYECKUN MAasSTHUK, HACaTbHBIA MPYKHUHHBIA MasSTHUK, TapMOHUYECKUE
BOJIHBI, H/I€aIbHBIA KOJIeOaTeNbHbII KOHTYp, TOHKAs JIMH3a, MOJENIeld aToMa, aTOMHOTO siapa U
KBaHTOBOM MOJIENIN CBETA;

. pa3nuuaTth yciaOBHUS (TPaHUIIBI, 00JACTH) MPUMEHHUMOCTH (DU3MUYECKUX 3aKOHOB,
MOHUMAaTh BceoOINil XxapakTep (GyHIaMEHTaIbHBIX 3aKOHOB M OTPAaHMYEHHOCTh UCTIOJIh30BAHUS
YaCTHBIX 3aKOHOB;

. aQHAIM3UPOBATH U OOBSICHITH AJIEKTPOMATrHUTHBIE MPOIIECCHI U SIBJICHHUS, UCTIONIb3YS
OCHOBHBIE MOJIO)KEHUSI U 3aKOHBI 3JIEKTPOJMHAMUKUA U CHEUATBHOM TEOPUU OTHOCHUTEIIBHOCTH
(3aKOH CcOXpaHEHMsI DJIEeKTpHUYecKoro 3apsiia, cuiaa Awmmepa, cuia JlopeHma, 3akoH
ANIEKTPOMAarHUTHOW WHAYKIUHU, npaBuio Jlenua, cBsa3p IJ[C caMOMHIYKIMU B 3JIEMEHTE
ANEKTPUYECKOMN LIETH CO CKOPOCTbIO M3MEHEHMs CUJIbl TOKA, MOCTYNIATHl CHEIUAIbHOU TEOpUH
OTHOCHUTEIIbHOCTH DWUHILTENHHA);
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J aHaNM3UPOBaTh U OOBICHATH KBAHTOBBIE MPOIECCHI W SBJCHUS, MCIOJIB3YA
MOJIOKEHHSI KBAaHTOBOM (M3MKHU (ypaBHeHHME DWHIITeHHA 1 poTordderra, mepBblii U BTOPOi
mocTynatel bopa, mNpuUHIUN COOTHOIIEHUS HeomnpeaenéHHocTtel [eii3enOepra, 3aKOHBI
COXPAaHEHHUs 3apsIOBOI0 M MacCOBOTO 4YHMCENl M JHEPrMM B SAEPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOIO pacraja);

. ONMHCBHIBATh  (U3NYECKHE TPOIECCHl W  SIBICHUS, WCIOJB3YSl BEJIMYHHBIL:
HaNpsLKEHHOCTDh  DJIEKTPUUECKOTO IOJIs, NOTEHIUANl 3JIEKTPOCTAaTUYECKOIo I0JIsl, Pa3HOCTb
MIOTEHLIMAJIOB, 3JEKTPOABIIKYILAs CUJIA, UHIYKLMSI MarHUTHOIO I10JIs, MAarHUTHBIM MOTOK, cHUjia
Amnepa, UHIyKTUBHOCTb, IEKTPOABIIKYIIAS CUJa CAMOMHIYKIIMU, SHEPTUs MarHUTHOTO MOJIs
IIPOBOJIHUKA C TOKOM, PEJIATUBUCTCKUN HMMITYJIbC, TIOJHAS YHEPIHsl, SHEPrus MOKOsI CBOOOHOM
YaCTHUIIBI, SHEPTHUS U UMITYJIEC (POTOHA, MACCOBOE YMCIIO U 3apsil S/Apa, SHEPTHS CBS3HU S/1Pa;

. OOBSACHATH 0COOEHHOCTH MPOTEKaHMs (PU3UUECKUX SIBICHUH: 3JEKTPOMarHUTHas
WHIYKLWS, CAaMOUHIYKIMS, PE30HAaHC, UHTepPEPEHLIUs BOJIH, ITU(ppaKius, JUCHepCusi, MOITHOE
BHYTpEHHEE OTpakeHue, (oroanekrpuueckuit d3dpdext (pororddekr), anpda- u GeTa-pacmasl
s5iep, TaMMa-u3ydeHue saep, pusndeckre NpUHINIBI CIIEKTPAIIbHOTO aHaIn3a U paboThl Ja3epa;

J OTIPENeNIATh HaNpaBlIe€HUE WHIAYKIWM MAarHUTHOTO TOJSl NMPOBOJHUKA C TOKOM,
cwisl AMriepa u cuisl JIopeHna;

. CTpPOUTh M300pa’ke€HUE, CO3JaBacMO€ IUIOCKMM 3€pKajioM, TOHKOW JIMH30H, U
paccuuTHIBaTh €r0 XapaKTePUCTHKHY;

. MPUMEHSITh OCHOBOIIOJIAraloINe aCTPOHOMHYECKHUE MOHSATHS, TEOPUU U 3aKOHBI
JUId aHaju3a U OOBbACHEHUs (PU3MUECKUX MPOIECCOB, MPOUCXOIANIMX B 3BE3NAX, B 3BE3HBIX
CHUCTEMAaX, B MEKTAITAKTUUECKOU CpeJie; NIBIKEHHST HEOSCHBIX TeJI, YBOJIIOINH 3BE3T 1 Beenennoit;

o MPOBOJUTH  MCCIENOBAHHME  3aBUCUMOCTEM  (PU3MYECKMX  BEIMYMH  C
HCIOJIb30BAHUEM MPSIMBIX W3MEpPEHUH, MPH 3TOM KOHCTPYHpPOBATh YCTaHOBKY, (DMKCHPOBATbH
pe3ynbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH B BHUJE TIpadUKOB € Y4ETOM
a0COJTIOTHBIX MOTPEIIHOCTEN U3MEPEHNUH, IeTaTh BEIBOBI 110 PE3Y/IbTaTaM HCCIEI0BaHUS;

o MIPOBOJUTH KOCBEHHBbIE HM3MEpEHUs! (PU3MUECKUX BEIUYUH, MPU STOM BBIOHMpPATH
ONTUMAJIBHBIA METOJ W3MEpEHUs, OLEHHWBATh aOCOJIOTHBIE M OTHOCHTENIbHBIE MOTPEIIHOCTU
MPSIMBIX U KOCBEHHBIX U3MEPEHMUIA;

o IPOBOAMUTH OMBITHl MO TPOBEPKE MPEIIOKEHHOW THUIOTE3bl: IUIAHUPOBATH
OKCIEPUMEHT, CcOOUpaTh OSKCIEPUMEHTAIbHYI0 YCTaHOBKY, AaHAJU3UPOBATh IOJIY4YCHHBIE
Pe3yNbTaThl U JIeNIaTh BBIBOJI O CTaTyCe MPEASI0KEHHON TUIIOTE3bI;

o OTHCHIBATh METO/IbI MOJYYEHHS] HAYYHBIX aCTPOHOMHYECKUX 3HAHUM;

o coOnroaaTh npaBuia 6€30MacHOTO TPy/Aa P MPOBEICHUH UCCIIEIOBaHUNA B paMKax
y4eOHOro  SKCIIepUMEHTa, MpakTUKymMa M  Yy4eOHO-HCCIIEOBATEIbCKOM UM MPOEKTHOM
JEeSITENFHOCTH C UCIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPOUCTB U 1TaO0OPaTOpHOTO 000PYAOBAHMUS;

. pemiate pacuéTHbIC 3a/a4ll C SBHO 33/IaHHOM M HESIBHO 3a/IaHHOM (QHU3MYecKou
MOJENIbI0: HAa OCHOBAHMM aHajlHM3a YCJIOBHS BBIOMPATh (PU3UUYECKHE MOJENH, OTBEYaIOILIUe
TpeOOBaHUAM 3a7ayd, MOPUMEHITh (GOPMYJbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJIAThI
(bu3MUYECKUX TEOPUil TP UCIIOJIL30BAHUN MAaTEMATUYECKUX METOI0B PELICHUS 3a1a4, IPOBOIUTh
pacué€Tbl Ha OCHOBAHUHU HMMEIOIIMXCS JAHHBIX, aHAJU3UPOBATh PE3YJbTaThl U KOPPEKTHPOBAThH
METO/Ibl PELICHHUs C YYETOM MOJYYEHHBIX PE3yIbTaTOB;

J pemaTh KadeCTBEHHbIE 3aJaud, TpeOyrollue NPUMEHEHHUS 3HaHUM U3 pa3HbIX
pa3zenoB Kypca (QU3MKH, a TakKe WHTErpallid 3HAHUM U3 JPYrux MpeaIMETOB €CTECTBEHHO-
HAy4YHOTO IIMKJIA: BBICTpAMBATh JIOTMYECKYIO LIETIOUKY PACCYXICHUN C OMOpOil Ha M3yuyeHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (pr3nYecKUe SBICHUS;

J UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS s OOBSCHEHHS OCHOBHBIX MPUHIMIIOB
paboThI U3MEPUTETIHHBIX TPUOOPOB, TEXHUUYECKUX YCTPOMCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
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J MPUBOANTH TPUMEPHI BKJIAJAa POCCHUICKUX M 3apyOCKHBIX Y4YEHBIX-(DM3UKOB B
pa3BUTHE HAyKd, B OOBSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MHUpPA, B Pa3BUTHE TEXHUKH H
TEXHOJIOTHi;

J aHaNM3UpPOBAaTh W OICHMUBATH TIIOCIEACTBUS OBITOBOH M MPOM3BOJCTBEHHOM
JeATEIbHOCTH YEJIOBEKa, CBA3AHHOW C (M3NYECKUMHU IMPOIECCaMU, C MO3UIMNA IKOIOTHUIECKON
0€301MaCHOCTH, TPEACTABICHUN O PAlMOHAIBHOM IPHUPOJIOTIONB30BAaHIH, a TAKXKE Pa3yMHOM
WCI0JIb30BAHMU JIOCTH)KEHUN HayKU M TEXHOJIOTHUH Ul JajbHEHIIEro pa3BUTUS YEJIOBEUECKOTO
00IIIeCTBA;

. NPUMEHATh PA3UYHBIE CIMOCOOBI paboThl ¢ HWHPOpPMALIUEH (HUIUIECKOTO
COJICpKaHUS C HCIOJB30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJOTUH, TPH ATOM
HCIO0JIb30BAaTh COBpPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJOTHMU MJIs TOHUCKa, MepepadoTKu U
MpenbsBICHUS y4eOHOW W  HAyYHO-TIOMYJSpHOM HMHpOpMAIUM, CTPYKTYpUpPOBAaHUS U
UHTEpIpeTanuy UHGOpMallMU, TMOJYYEHHOM U3 pPAa3IMYHBIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh IMOTy4aeMyl0 HMH(GOPMALMI0O U OLEHUBATh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE
HMMEIOIUXCS 3HAHUM, TaK ¥ Ha OCHOBE aHaJIM3a UCTOYHMKA UH(pOpMaLny;

J MPOSIBJIATh OPTraHU3ALMOHHbIE M II03HABATEIbHBIE YMEHHUS CaMOCTOSITEIBHOIO
MpUOOpETEeHUsT HOBBIX 3HAHUNW B TMpOLIECCE€  BBHINOJHEHHS MPOEKTHBIX U y4eOHO-
HCCIIEIOBATENIbCKUX padoT;

. paboTaTh B IpyIIE C UCIIOJHEHHEM Pa3IMYHbIX COIUAIBHBIX POJieH, MIIaHUPOBATh
paboTy TpyHmbl, palMOHAIBHO pACIpPENesaTh AEATENbHOCTh B HECTaHAAPTHBIX CHUTYalUAX,
a/IeKBaTHO OIIEHMBATh BKJIAJl KaXJOr0 M3 YYaCTHUKOB TPYIIbI B PEHIEHHE paccMaTpUBaeMoii
poOIeMBbI;

. MPOSIBJIATh MOTHBAIMIO K Oyaymed mnpodeccuoHaNbHON JESTENbHOCTH 110
CHEIUATBLHOCTAM (DPU3UKO-TEXHHIECKOTO TIPODHIISL.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
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n/n

HaunmenoBaunue
pa3aeiioB U TEM MPOTPAMMBI

KonmuectBo yacos

Bcero

KonTtponbhbie
paboThI

[IpakTryeckue
paboThI

ONEeKTPOHHBIE
(undposrie)
00pa3oBaTeIbHbIC

pecypchl

Pa3nes 1. Hayunblii MeTo NO3HAHUS NIPUPOABI

1.1.

HayuHnslil MeTO1 MO3HAHUS IPUPOIBI

EITOP
http://school-
collection.edu.ru/
catalog/rubr/?subj
ect%5B0%5D=30

Wroro no pazaeny

Pa3zgen 2. Mexanuka

2.1.

Kunematuka

10 1

EITOP
http://school-
collection.edu.ru/
catalog/rubr/?subj
ect%5B0%5D=30

2.2.

JnHamuka

10

ELIOP
http://school-
collection.edu.ru/
catalog/rubr/?subj
ect%5B0%5D=30

2.3.

CraTtuka TBEpIOTO TENa

ELIOP
http://school-
collection.edu.ru/
catalog/rubr/?subj
ect%5B0%5D=30

2.4.

3aK0OHEBI COXpaHCHUA B MEXAHUKE

10 1

ELIOP
http://school-
collection.edu.ru/
catalog/rubr/?subj
ect%5B0%5D=30

Htoro 1o pasaciy

35 3

Paznea 3. MouekyasipHasi pusuka 1 TepMOJAMHAMHUKA

3.1.

OCHOBEBI MOJICKYJISIPHO -KHHETHYECKOH TCOPpUHU

15 1

ELIOP
http://school-
collection.edu.ru/
catalog/rubr/?subj
ect%5B0%5D=30

3.2.

TepMO,[[I/IHaMI/IKa. TenmoBbie MallIMHBI

20 1

ELIOP
http://school-
collection.edu.ru/
catalog/rubr/?subj

ect%5B0%5D=30
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3.3. |ArperaTHbie cocTosiHHsI BeriecTBa. Da3oBble
nepexoabl

14

EITOP
http://school-
collection.edu.ru/
catalog/rubr/?subj
ect%5B0%5D=30

Wroro no pazneny

49

Paznen 4. DiekTpoamHaMuka

4.1. | DnexTpuyecKoe 1nose

24

EITOP
http://school-
collection.edu.ru/
catalog/rubr/?subj
ect%5B0%5D=30

4.2. |IToCTOSTHHBIH IMEKTPHUECKUI TOK

24

EITOP
http://school-
collection.edu.ru/
catalog/rubr/?subj
ect%5B0%5D=30

4.3. Toku B pa3IUYHBIX Cpeaax

EITOP
http://school-
collection.edu.ru/
catalog/rubr/?subj
ect%5B0%5D=30

Wrtoro no pazaeny

54

Pa3nen 5. ®usnyeckuii NpaKTUKYM

5.1. |Ousnveckuit IpaKTUKyM

16

16

ELIOP
http://school-

collection.edu.ru/
catalog/rubr/?subj
ect%5B0%5D=30

Wrtoro no pazaeny

16

16

Pe3epBHOE BpeMst

10

OBILEE KOJIMYECTBO YACOB I10
[IPOTPAMME

170

16

TEMATHYECKOE IINTAHUPOBAHHUE

11 KIIACC

32



http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=30
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=30
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=30
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=30
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=30
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=30
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=30
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=30
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=30
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=30
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=30
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=30
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=30
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=30
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=30
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=30
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=30
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=30
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=30
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=30

n/n

HaunmenoBaunue
pa3aeiioB U TEM MPOTPAMMBI

KonmuectBo yacos

Bcero

KonTtponbhbie
paboThI
[IpakTryeckue
paboThI

ONEeKTPOHHBIE
(undposrie)
00pa3oBaTeIbHbIC

pecypchl

Pa3nes 1. DuekTpoanHaMuKka

1.1.

MaruuTtHoe noJie

14

EITOP
http://school-
collection.edu.ru/
catalog/rubr/?subj
ect%5B0%5D=30

1.2.

DneKTpoOMarHuTHasE WHIYKITUS

13 1

ELIOP

http://school-
collection.edu.ru/c

atalog/rubr/?subjec

t%5B0%5D=30

Wrtoro no pazaeny

27 1

Paznen 2. Kosieoanme BOJHBI

2.1.

MexaHnyeckue KoJieOauus

10

ELIOP
http://school-
collection.edu.ru/
catalog/rubr/?subj
ect%5B0%5D=30

2.2.

DneKTpOMarHUTHbIE KOJIeOaHus

15

ELIOP
http://school-

collection.edu.ru/
catalog/rubr/?subj
ect%5B0%5D=30

2.3.

MexaHndeckue u SJICKTPOMAarduTHBIC BOJIHBL

10 1

ELIOP

http://school-
collection.edu.ru/c

atalog/rubr/?subjec

t%5B0%5D=30

2.4.

OnTuka

25 1

ELIOP

http://school-
collection.edu.ru/c

atalog/rubr/?subjec

t%5B0%5D=30

Hroro no paszaeny

60 2

Pa3nes 3. OCHOBBI ClIENMAJILHOM TEOPHH OTHOCHTEIbHOCTH

3.1.

Ocuosel CTO

5 1

ELIOP

http://school-
collection.edu.ru/c

atalog/rubr/?subjec

t%5B0%5D=30
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Wrtoro no pazaeny

Pa3nen 4. KpanToBas pusnka

4.1. [KoprmyckysspHO-BOJIHOBOH 1yallu3M 15 ELTOP
http://school-
collection.edu.ru/c
atalog/rubr/?subjec
t%5B0%5D=30

4.2. |®usuka atoma 5 ELIOP
http://school-
collection.edu.ru/c
atalog/rubr/?subjec
t1%5B0%5D=30

4.3. |dusznka aToOMHOTO SAapa M DIEMEHTaPHBIX 5 ELIOP

YaCTHI] http://school-
collection.edu.ru/c
atalog/rubr/?subjec
t1%5B0%5D=30

Wroro mo pazueny 25
Paspnen 5. DiieMeHTBI ACTPOHOMMH U ACTPOPU3UKH

5.1. [9neMeHThl aCTPOHOMHUH acTPO(PU3UKU 12 ELIOP
http://school-
collection.edu.ru/c
atalog/rubr/?subjec
t%5B0%5D=30

Wroro mo pazaeny 12 ELIOP
http://school-
collection.edu.ru/c
atalog/rubr/?subjec
t%5B0%5D=30

Pa3znen 6. ®uznyecknii NPaKTHKYM

6.1. |Ou3uvecKuii IPaKTUKYM 16 16 [ELIOP
http://school-
collection.edu.ru/c
atalog/rubr/?subjec
t%5B0%5D=30

Wroro mo pazneny 16 16

Pazgea 7. O0001maromee noBTopeHue

7.1. |CucremaTtu3zanusi 1 0000IIEHHE MPEIMETHOTO 15 ELIOP

COJACpXKaHMS W OIbITa  JIEATCILHOCTH, http://school-

PUOOPETEHHOTO MPU U3YICHUH Kypca GU3nKu collection.edu.ru/c

10 — 11 xmaccoB atalog/rubr/?subjec
t%5B0%5D=30

Hroro no pasneny 15

PesepBHOE Bpems 10

OBILIEE KOJIMYECTBO YACOB o | 170 16

[TPOI'PAMME
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IIpunoscenue Ne 1

®OPMBI YYETA PABOUYEN ITIPOTPAMMBI BOCITUTAHUS
B PABOYEN ITIPOT'PAMME 110 ®U3UKE
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BocnurareibHbli nmoTeHHMaJ  yaueOHoro mnpeamera «®Dusuka» Ha YpOBHE CPETHETO
o0rm1ero 0Opa3oBaHMs peaan3yeTcs Ha JAeATEIIbHOCTHOM OCHOBE Uepes:

. IIPUBJIEUEHUE BHUMAHUS OOy4aroOLUUXCs K IEHHOCTHOMY aCIEKTY HM3y4aeMbIX Ha
ypOKax SIBICHHH, OpraHu3alnuio paboThl ¢ MOJy4aeMoil Ha ypoke mHpopmamuen Gpunyeckoro
COJIep’KaHus, BKJIIOYas HH(OPMALMIO O COBPEMEHHBIX JOCTIKEHUSAX (QHU3UKH; aHAIU3 HU
KPUTHYECKOE OLICHUBaHUE MH(OpMaLIUU;

. NPUMEHEHHEe Ha YpPOKE HWHTEPAKTHBHBIX (OpPM pPabOTBl ¢ OOydYarOIHUMUCS:
UHTEJUIEKTYaJIbHBIX WIp, CTUMYJIHUPYIOIIUX I103HABATEIbHYIO MOTHMBAIMIO OOYYaroOLIUXCS;
IHMIAKTHYECKOTO Tearpa, I/ie TMOJyYeHHbIE Ha ypPOKE 3HAHHS OOBITPBHIBAIOTCS B TEaTPaIbHBIX
[IOCTAaHOBKAX; IPYNIIOBON pabOThI WJIM pabOTHI B Mapax, KOTOPbIE ydaT 00ydaroluxcs KOMaH HON
paboTe ¥ B3aUMOJICHCTBUIO C APYTUMU 00yJaroIMMUCS;

. MHULMUPOBAHUE U TOJJIEPKKY HCCIEA0BATEIbCKON NEATENbHOCTH 00yYarommuXcs
B paMKax peajiu3alyuy UMHU WHAUBUAYAJIbHBIX U TPYNIOBBIX UCCIEIOBATENLCKUX ITPOEKTOB, YTO
naeT o0y4yarouMMcsi BO3MOXKHOCTh MPUOOPECTH HABBIK CAMOCTOSITEIBHOIO PELICHHs TPOOIIEMBI,
pa3BUBaeT yMEHUs HaOJI01aTh IPUPOIHBIE SIBICHUS, BBIIIOJIHATH ONBITHl U AKCIIEPUMEHTAIbHbIE
UCCIIEIOBAHUS C  HUCIHOJb30BAaHUEM  U3MEPHUTEIbHBIX HpUOOpOB, (OPMHUPYET  HaBBIK
TreHepUPOBAHUS U OPOpPMIIEHUS COOCTBEHHBIX /€W, HABBIK MYOJIWYHOTO BBICTYIUICHHS Tepe ]l
ayIUTOpUeH, apryMeHTUPOBAHUS U OTCTaUBaHMsI CBOEH TOUKHU 3PEHMUS;

. 3HAKOMCTBO CO cdepamMu TPOPECCHOHAIBHON NEATeTbHOCTH, CBS3aHHBIMH C
(bU3HUKOM, 1 COBPEMEHHBIMH TEXHOJIOTHSIMHU, OCHOBAaHHBIMU Ha JOCTHKEHUSIX PU3NYECKON HAyKH,
YTO  CHOCOOCTBYET  pa3BUTHIO TPEJACTABICHHH O BO3MOXHBIX cdepax  Oymymiei
npodeccuoHaIbHON JESITEeTbHOCTH, CBSI3aHHOW € (M3MKOW, MOATOTOBKA K JajbHEHIIeMy
00YyYEeHHIO B 3TOM HaIPaBJICHUU U OCO3HAHHOMY BBIOOPY oOydaronumucs Oyayiiei npodeccuu;

. YCTaHOBJICHHE JOBEPHUTENbHBIX OTHOUICHHUSI MEXIY Y4YUTelleM M Y4YEHUKaMH,
CHOCOOCTBYIOUIUX MO3UTHUBHOMY BOCHPHSITHIO y4YallUMHCS TpeOOBaHHMK U MPOCHO YUHTES,
aKTUBU3AIIMH WX TTO3HABATEIbHON AEATEIbHOCTU U aKTUBHOCTH;

. o0y JIeHNE O0yJarmuXxcsi K COOJIOIEHUIO Ha YpPOKE OOIIECTPUHATHIX HOPM
MOBEJICHUS, TIPaBUJI OOIICHUS CO CTAPIIUMU (YIUTEISIMU) M CBEPCTHUKAMHU (IIKOJbHUKAMHU );
. UCIIOJIb30BAHUE  BOCIMUTATEIBHBIX BO3MOXKHOCTEH  COAEpIKaHUs  y4eOHOTro

npeaMeTra 4€pe3 IACMOHCTPALIUIO 06y‘laI-OH_II/IMCH IpUMCPOB OTBCTCTBCHHOI'O, I'PAXIAAHCKOI'O
IIOBCACHUS, IIPOABICHUA YeJIOBEKOJIIOOUS U ,Z[O6p0C€pI[eLIHOCTI/I;

. OPraHnu3anurrlo I_He(bCTBa MOTHBHUPOBAHHLIX U 3PpYAHUPOBAHHBIX 06yqafom1/1xca Hanqg
HUX HCYCIICBAOIUMHA OJHOKIIACCHUKAMM.

36



