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IHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no (u3rke Ha ypoBHE CpeJHero oodiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHMUI K pe3yJibTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTeIbHON MPOTPaMMBI,
npencrasieHHpix B ®I'OC COO, a takxke ¢ yuéroM ¢enepanpbHOH paboyeil mporpammbl
BocnuTanug 1 KoHuenuuu npenojgaBaHusi yueOHoro npeamera «Pusnka» B 00pa30BaTeIbHBIX
opranmzanusx Poccuiickoit  ®exepauuu, peanu3yIOIIMX OCHOBHBIE —00pa3oBaTesbHbIC
IIPOrPaMMBI.

[Iporpamma 1o ¢usuke ompexaenser 00s3aTeNbHOE IMPEIMETHOE — COJAEp)KaHHE,
YCTaHABIIMBAET PEKOMEHYEMYIO IMOCJIEI0BAaTeIbHOCTh M3yUEHUS TEM U pPa3/esioB yuyeOHOro
npeaMera ¢ yd4€TOM MEXKIPEAMETHBIX M BHYTPUIPEIMETHBIX CBs3€H, JIOTUKH Yy4eOHOro
mpouecca, BO3pacTHbIX ocoOeHHocTell oOywatomuxcs. Ilporpamma mno ¢Qusuke npaér
IPEeJCTaBICHUE O LEJAX, COAEP)KAaHUM, OOIIeH cTpaTeruu OO0y4deHHUs, BOCIMTAHUS U Pa3BUTHUS
oOyuaroluxcs cpeicTBaMu yueoHoro npeaMera «Pu3nka» Ha yriryOJIEHHOM YPOBHE.

Wzyuenne kKypca ¢u3nkyd yriayOnE€HHOrO YpOBHS IO3BOJISIET pEalU30BaTh 3aJauu
npodeccuoHaNbHOM OpPHEHTAllMK, HAIpaBJI€HO HA CO3JaHUE YCJIOBHM JJIs HPOSBICHHS CBOMX
MHTEJUICKTYaJbHBIX M  TBOPYECKUX CIIOCOOHOCTEW KaXKABIM  OO0YYarolUMCs, KOTOpbIE
HEOOXOMUMBl JUIsl MPOJOJDKEHUS o0pa3oBaHMsl B OpraHM3alusaX MpodeccroHalbHOTO
00pa3oBaHMsI 110 Pa3IUYHBIM (PU3UKO-TEXHUUECKUM U WHXEHEPHBIM CHEIMAIbHOCTSIM.

B nporpamme mno ¢usuke oInpeneisioTcs IJIaHUpPYyEeMble pe3yJIbTaThl OCBOCHHS Kypca
¢u3uku Ha ypoBHE cpeaHero oOmero oOpa3oBaHMA: JIMYHOCTHBIE, METalpeAMETHbIE,
npeaMeTHbIC (Ha yrimyOnéHHOM ypoBHE). HaydHO-MeTom070TnYecKOi OCHOBOM IS pa3padOTKH
TpeOOBaHUHI K JMYHOCTHBIM, METAlPEIMETHbIM U IMPEIMETHBIM pe3yJibTaTaM O0y4aroIuxcs,
OCBOMBIINX MPOrpaMMy 10 (PU3MKE HA YPOBHE CPEIHEr0 OOIIETo 00pa3oBaHus Ha YIITyOIEHHOM
YPOBHE, SIBJIIETCS CUCTEMHO-AEATEIbHOCTHBIN ITOAXO.

[Iporpamma o usnke BKIIOYAET:

IUIaHUPYEMbIe pe3yJbTaTbl OCBOCHHUS Kypca (U3UKM Ha YIIyOJIEHHOM YpOBHE, B TOM
quclie IPEeIMETHbBIE Pe3YJIbTaThl 10 ToAaM 00y4YeHHUS,;

cojiepkaHue yueOHoro npeamera « Pu3uka» mo rogaM o0yyeHHUs.

[IporpamMma 1no ¢u3uKe UMEeT NPUMEPHBIM XapakTep U MOXET ObIThb HCII0JIb30BAaHA
YUUTETSAMH (PU3MKH JUI COCTABJICHUS] CBOMX PA0OYHMX MPOTPaMM.

[IporpaMMa 10 @QuU3MKE HE CKOBBIBAET TBOPUECKYI0 WHUIMATHBY YUMUTENEH W
IIPEIOCTABIIAET BO3MOXHOCTH Ul pEealu3alUd pPa3IMYHBIX METOIUYECKHMX IOAXOAOB K
npenoAaBaHuio (GU3MKUA Ha YriayOJnEHHOM ypOBHE IPH YCJIOBHM COXpPaHEHUS 00s3aTeNbHOM
4acTU COJEp>KaHus Kypca.

®dusuka Kak Hayka o HanboJjiee oOIIMX 3aKOHAX MPHUPOJIbI, BHICTYIIAs B Ka4eCTBE y4EOHOTO
IpeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIA BKJIQJ B CUCTEMY 3HAaHHM 00 OKpyXarolleM MHpe.
[konpHBIA Kypc (U3MKH — CHUCTEMOOOpA3yIOUIMI JUIsi €CTeCTBEHHO-HAyUHBIX YUEOHBIX
IIPEMETOB, MOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U SIBICHUH, H3y4aeMbIX
XUMHEH, Ouosoruel, ¢uznueckoil reorpadueil U acrpoHomueil. Vcnonbp3oBaHue U aKTUBHOE
npUMeHeHne (U3NYECKUX 3HAHUM ONpeAennio XapakTep M OypHOE pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJOTHM B cdepe HHEPreTUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA, IIOJY4YEHHsS HOBBIX
MaTepuajioB C 3a/JaHHBIMU CBOWcTBaMH. M3ydeHue (U3MKM BHOCUT OCHOBHOW BKJIQJ B
(GbopMHpOBaHHE E€CTECTBEHHO-HAYYHOW KapTHUHBI Mupa oOydaromierocs, B (opmupoBaHHUe
YMEHUH NPUMEHATh HAyUHBIA METO/ [MO3HAHUS IPU BBIIIOJHEHUN UMM YUEOHBIX HCCIIEeI0OBAHU.

B ocHOBY Kkypca ¢u3uku Ha ypoBHE CpeIHEro 001mero oOpa3oBaHMs MOJIOKEH P UACH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 IOCTPOEHHUSI.

Hoea yerocmuocmu. B COOTBETCTBUM C HEN KypC SIBJIIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJZIEpKUT MaTepHall U3 BCeX pa3ziesioB (PU3MKH, BKIIIOYAET KAaK BOIMPOCH! KIACCHUYECKOHM, TaK U
COBpEMEHHON (DU3UKHU.



Hoes zenepanuzayuu. B cOOTBETCTBUU ¢ HEW MaTepHal Kypca pu3nku oObeIMHEH BOKPYT
¢buznueckux Tteopuil. Benymum B Kkypce sBhsieTrcss (GOpMUPOBAHHE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepHH, BEIIECTBE U MOJIE.

Hoen cymanumapuzayuu. EE peanuzanus npeanoaraeT UCIOIb30BaHHE T'YMaHUTapHOTO
noTeHIMansa GU3NIecKoil HayKH, OCMBICIIEHUE CBS3U Pa3BUTHUS (PU3MKM C pa3BUTHEM OOIIECTBa,
a TaK)Ke ¢ MUPOBO33PEHUYCCKAMH, HDABCTBEHHBIMHU M SKOJIOTUIECKAMH TIPOOIIEMaMH.

Hoea  npuxnaouoii  nanpaenennocmu. Kypc  Qusuku  yriayOn€HHOrO  ypOBHs
MperoiaracT 3HaKOMCTBO C IMIUPOKHM KPYTOM TEXHHUYECKHX M TEXHOJIOTHYECKUX MPUIOKECHUH
U3yUYEHHBIX TEOpUi U 3aKOHOB. IIpu 3TOM paccMaTpuBaIOTCS HA YPOBHE OOLIUX MPE/ICTaBICHUM
¥ COBPEMEHHBIC TEXHHUYECKHE YCTPOUCTBA, U TEXHOIOTHH.

Hoea »3xono02usayuu peannzyercss INOCPEACTBOM BBEACHUS JJIEMEHTOB COJAEP)KAHHUA,
MOCBSAMIEHHBIX JKOJIOTHMYECKHM TpoOJIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a Takke 00CyKAeHUs Mpo0IeM pallMOHAIBHOTO MPUPOJIOTIONIB30BAHMS U
AKOJIOTMYECKOM 0e30MmacHOCTH.

OcBoeHne conepkaHus MporpamMmbl N0 (U3MKE JOJDKHO OBITH MOCTPOEHO HA MPUHIIMIIAX
CHUCTEMHO-/IeATEIbHOCTHOTO noaxoaa. [ Gu3nku peanusanus dTUX NPUHIMIIOB Oa3upyeTcs Ha
UCTOJIb30BAaHUM CAMOCTOSTENILHOTO JKCIEPUMEHTa KaK IOCTOSIHHO JeWcTByromero (akropa
yueOHoro mpouecca. Jnas yrayOn€HHOro ypoBHS — O3TO CHUCTEMa CaMOCTOSTEIbHOIO
YUEHHYECKOTO SKCIIEPUMEHTa, BKIIOYAIOIIEro (POHTAIbHBIE YUYEHHUYECKHE OIBITHI IpHU
M3y4YeHUH HOBOTO MaTepuana, JlabopaTtopHble paOoThl UM paboThl mpakTukyma. llpu sTom
BO3MOXKHBI JIBa crioco0a peanu3anu pU3HYEcKoro MpakTukyma. B mepBom ciyyae mpakTHUKyM
npoBoauTcs nu60o B koHue 10 m 11 kiaccos, mubO mociie MepBOro WU BTOPOTO MOJYTOAMN B
KaX/IOM M3 3THX KiaccoB. Bropoil cnoco® — 3To uHTerpanus paboT MpakTHKymMa B CHUCTEMY
71ab0paToOpHBIX paboOT, KOTOPbIE MPOBOAATCS B Ipolecce u3yueHus paszaena (temsl). [Ipu sTom
noJ paboTaMH MPaKTUKyMa MOHUMAETCS CaMOCTOSTEIbHOE HCCIeI0OBaHNE, KOTOPOE MPOBOAUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000MIEHHOTO BHa 0€3 MOMAaroBoil HHCTPYKITUH.

B nporpamMmMe no ¢usmuke cucteMa yYeHHMYECKOro SKCIIEPHUMEHTa, J1a00opaTopHbIX paboT U
MpaKTUKyMa TpeICTaBICHA €MHBIM IepeyHeM. BrIOOp TeMaTHKH ISl 3TUX BHIIOB YICHUIECKHX
MPAaKTUYECKUX PAaOOT OCYIIECTBISETCS YYaCTHHUKaAMM 0Opa3oBaTENbHOrO IMpoliecca MCXOIS M3
O0COOEHHOCTEH TMMOypOYHOTO IIJIAHUPOBAHHWS M OCHAmeHus kabunera ¢usuku. [lpu sTOoM
o0ecrieynBaeTcsl OBJAJEHUE OOYYAIOUIMMUCA YMEHUSIMH IPOBOJAUTH TNpSMble M KOCBEHHbBIE
M3MEpPEHUs, UCCIECNOBAHMUS 3aBHUCHMOCTEH (M3WYECKUX BEIWYMH WM TOCTAaHOBKY OIBITOB IIO
MIPOBEPKE MPEUIOKEHHBIX THITOTE3.

Bonbiioe BHUMaHWE yIenseTcsl penieHrIo pacy€THRIX W KaueCTBEHHBIX 3amad. [Ipu sTom
IUI pacu€THBIX 3a]a4 MPUOPUTETOM SIBIISIOTCS 3aJauyd C SBHO 3aJJaHHOM W HESBHO 3aJlaHHOMN
(bU3NIeCKOil MOJIENBIO, TTO3BOJISIONINE MTPUMEHITh M3yUYCHHBIC 3aKOHBI U 3aKOHOMEPHOCTH KaK
U3 OJHOTO pa3liena Kypca, Tak M MHTErpHpysl NpUMEHEHHE 3HAaHUM U3 pasHbIX pasnenoB. s
KAueCTBEHHBIX 3aJjad IMPUOPUTETOM SABIAIOTCA 33JaHUi Ha OO0bSICHEHHUE/TIpe/iCKa3aHue
NpOTeKaHUsl (U3NUECKUX SBJICHUN U MPOILIECCOB B OKPYXKAIOLICH XKHU3HM, TpeOyromue BbIOOpa
buznyecKoil MoJeNnu A CUTYalluu MPaKTUKO-OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢  TpeboBanusimu ®PI'OC  COO k  marepHanbHO-TEXHUYECKOMY
o0ecrnieueHno y4yeOHOro mpolecca Kypc (U3MKH YIIIyOJIEHHOTO YPOBHSI HA YPOBHE CpEIHETO
obmiero oOpa30BaHUS JOJKEH M3Yy4aThCsl B YCIOBHSX IpEeIMETHOro KabuHeta. B kabunere
¢bu3uKd  JOMKHO OBITh HeoOXxoammoe jgabopaTopHOe OOOpYJAOBAaHHME JUIsl  BBITTOJTHCHHS
yKa3aHHBIX B Mporpamme Mo (pu3MKe yUYEeHHMUYECKUX OIBITOB, JaOOpaTOpHBIX paboOT U paboT
MPAKTHUKyMa, a TaKXkKe IEMOHCTPAI[MIOHHOE 000pY/I0BaHHE.

JleMOHCTpalmoHHOEe 00opynoBaHuE (HOPMHUPYETCS B COOTBETCTBUM C TNPHHLUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M O0ECTICUYMBAET TMIOCTAHOBKY NEPEUMCICHHBIX B MPOrpamMMme I10
¢u3uKe KIIOUEBBIX JIEMOHCTPALUil JUIsl MCCIIEOBAaHUS M3Y4YaeMbIX SBJICHUH M MPOLECCOB,
IMITUPUYECKUX U PYHIAMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlaGopaTtopHoe 00OpyaOBaHME Ul YYCHHUYECKHX IMPAKTUYECKHX paboT (opmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreuyuBaeTcs B pacyére OJIHOTO KOMIUIEKTa Ha JBYX

3



oOyyaromuxcs. TemaTuueckue KOMIUIEKTHl Ja0OpaTOPHOTO OOOPYIOBAaHUS JOJDKHBI OBITH
MIOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BAHUM AQHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TaKxKe
KOMITbIOTEPHBIX U3MEPUTEIIbHBIX CUCTEM B BUJIE LIU(POBBIX JIAOOPATOPHIl.

OCHOBHBIMHU 1IENISIMU U3y4eHUs (PU3UKHU B 00IIeM 00pa30BaHUM SIBIISIFOTCS:

(dbopMHpOBaHUE UHTEPECA U CTPEMJICHUS O0YYaIONMXCSl K HAYYHOMY HM3YyYEHUIO MPUPO/IBI,
pa3BUTHE UX UHTEIJIEKTYyaJbHBIX U TBOPUYECKHX CIIOCOOHOCTEI;

pa3sBUTHE TPEACTaBICHUH O HAyyHOM MeToJe TMO3HaHHMA U  (HOopMUpOBaHHE
HCCJIEIOBATENLCKOIO OTHOIIECHHUS K OKPY KAIOUIUM SIBICHUSM;

¢dbopMHpOBaHHE HAYYHOTO MHMPOBO33PEHMS KaK pe3ysbTaTa HM3Y4YEHUS OCHOB CTPOCHUS
Matepuu U QyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

¢dbopmupoBaHue YMEHHH OOBSCHATH SBJCHUS C HMCIIOIb30BaHMEM (M3MYECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTeIbCTB;

¢dbopmHpoBaHUE TPEACTaBICHUH O ponu (PU3MKM JUId Pa3sBUTHUA JPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHil;

pa3sBUTHE TIPEACTaBICHUI O BO3MOXHBIX cdepax Oyaymeld npodeccuoHanbHOMN
NEeSITeIbHOCTH, CBA3aHHBIX C (HU3UKOHM, MOATrOTOBKa K JajibHEHIIeMy OOYYEHHI0O B 3TOM
HaIpaBJICHUU.

JlocTmkeHne 3TUX Leneld oOecrneyuBaeTcsl pelleHueM CIeAYIOUIMX 33aJad B Ipolecce
U3yudeHus Kypca (PU3MKU Ha ypOBHE CpeHero oouiero o0pa3oBaHus:

pUOOpeTeHNe CHUCTEMbl 3HAHUK 00 OO0mUX (PHU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKJIIOYAsT MEXAHUKY, MOJICKYJISIPHYIO (QHU3HUKY, dJEKTPOJANHAMUKY, KBAHTOBYIO (DU3UKY
1 DJIEMEHTHI acTPO(U3UKH;

¢dbopMHpOBaHUE YMEHUH MPUMEHATh TEOPETUUECKUE 3HAHUS JUIS OOBSICHEHHS (PU3NYECKUX
SIBJICHUH B TIPUPOJIE U JUISl IPUHATHS MPAKTUYECKUX PEIICHNUN B TOBCEIHEBHOM JKU3HH;

OCBOCHHE CIIOCOOOB pEIIeHUs Pa3IMYHbIX 337134 C SIBHO 3a/laHHON (PU3HUYECKON MOJIENbIO,
3aja4, IOAPAa3yMEBAIOLIUX CaMOCTOSATENbHOE CO37aHHe (PU3UYECKONH MOJENH, aJIeKBaTHON
YCIIOBUSIM 33Jja4i, B TOM YHCJIE 3a7a4 NH)KEHEPHOTO XapaKTepa;

MOHMMAaHHWE (PU3UYECKHX OCHOB U MPHUHIMUIIOB JEHCTBUS TEXHUYECKUX YCTPOWCTB H
TEXHOJIOTMYECKHUX MPOLECCOB, UX BIMSHUSA HA OKPY’KAOILYIO CPEY;

OBJIAZICHUE METOJaMH CaMOCTOSITEIbHOTO IUIAaHUPOBAHMSI W TPOBENEHUS (PU3UUECKUX
HKCIEPUMEHTOB, aHalW3a M HWHTEpHpeTalud HWHPOPMALUHU, OINpPENEICHUsI JOCTOBEPHOCTH
MOJTy4EHHOTO pe3yJbTara;

CO3/IaHUE€ YCJIOBHUH NJIsi Pa3BUTUS YMEHUH IPOEKTHO-HCCIEA0BATEIbCKOW, TBOPYECKON
NeSITEeNbHOCTH;

pa3BUTHE UHTEpeca K cepaM NpodecCHOHANBHON NesTeTbHOCTH, CBA3aHHON C (PU3HUKOH.

B cootBerctBun ¢ TpedoBanusmMu ®I'OC  COO yrnyOonéHHbIH  ypOBEHb HM3y4YEHHS
yuebHoro mnpenmera «®Pu3MKa» Ha YpPOBHE CpeaHEro oodmiero oOpa3oBaHUs BbIOMpaeTcs
o0yJaroluMucs, MIaHUPYIOIMIMMH MPOJOKeHHEe 00pa3oBaHMs IO CIEHUATbHOCTAM (U3HKO-
TEXHUYECKOTO MpoduIIs.

1. COJEPKAHUE OBYYEHUA

10 KJIACC

Paszpnen 1. HayuHblil MeTO MO3HAHNUS IPUPOABI.

®usuka — (yHIaMEeHTaNbHAs Hayka o mpupojae. HaydHblii MeTon MO3HAHUS W METOMbI
uccieIoBaHus (PU3NYECKUX SIBICHUM.

DKCIIEpUMEHT U TEOpUs B Mpollecce MO3HaHus Npupoabl. HabntoaeHue n s3KkCnepuMeHT B
¢busuke.

CriocoObl m3MepeHns: (HU3NYECKUX BEIWYHMH (aHAJOTOBBIE W IU(POBBIE H3MEPUTEIHHBIE
pUOOPHI, KOMITBIOTEPHBIE 1aTYNKOBBIE CUCTEMBI).

[TorpemnocTr n3MepeHuil pu3muecKux BeMnIrH (a0COMIOTHAS U OTHOCUTENBHAS).
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MonenupoBanue (QU3UYECKUX SBICHUM U MPOIECCOB (MaTepuaiabHas TOYKa, aOCOIIOTHO
TBEPIOE TEJI0, UCATbHAS KUIAKOCTh, MICAIbHBIN Ta3, TOYCUHBIHN 3apsn). [ unoreza. duzndeckuit
3aKOH, TPaHULbl €ro NPUMEHUMOCTH. Du3nueckas Teopus.

Ponp u mecto ¢u3uku B (OPMUPOBAHMU COBPEMEHHOW HAyyHOM KapTUHBI MHpa, B
MPAKTUYECKOU IESITENBHOCTH JIFOJIEH.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomasl, nPAKMUKYM.

N3Mepenne cuiibl TOKa W HAOpsSOHKEHUST B LENM TOCTOSIHHOIO TOKAa IMPU ITOMOIIA
AQHAJIOTOBBIX U ITU(POBBIX U3MEPUTEITBLHBIX PUOOPOB.

3HakoMcTBO ¢ 1u(poBoit nadoparopueil mo ¢usuke. [Ipumepsl u3mMepeHus: GU3NIECKUX
BEJIMYMH MPHU TOMOIIHN KOMITBIOTEPHBIX JAaTYHKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexannueckoe ABWKEHHE. OTHOCHUTEIBHOCTh MEXaHWYECKOro ABwkeHus. Cucrema
oTCuéra.

[Ipsimast 1 oOpaTHas 3a1a4 MEXaHUKH.

Panuyc-BekTop MaTepHaqbHOM TOYKH, €r0 NPOEKIHMH Ha OCH CHUCTEMBl KOOPJIMHAT.
Tpaexropus.

[Tepemenienne, cKOpocTh (CpeaHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U YCKOPECHHE
MaTepUaIbHOW TOUYKH, UX MPOEKIIMH HA OCHU CHCTeMBbI KoopauHAT. CI0KeHHE TEPEeMEIICHUN 1
CJIO’KE€HUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBHKEHUE. 3aBUCUMOCTh KOOPAWHAT,
CKOPOCTH, YCKOPEHUS U MyTH MaTePUATbHON TOYKU OT BPEMEHH U UX TPpadUKu.

CpoOomHOE majzeHue. YCKOpeHHe CBOOOHOTO TaacHus. [[BiwkeHue Tema, OpOIIEHHOTO
MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHUSI MAaTEPUAIbHONU TOUKHU
OT BPEMEHH U UX TpaQUKH.

KpuBonuneiinoe neuxenue. [[BukeHrne MaTepuanbHON TOUKH 10 OKPYKHOCTH. YTIIOBAsi U
nuHenHas ckopocTh. llepwon m wactora oOpamieHusi. LleHTpocTpemMuTensHOe (HOPMAIBHOE),
KacaTellbHOE (TaHT€HIIMAJIbHOE) U TIOJIHOE YCKOPEHHUE MAaTepUaIbHOM TOUKH.

TexHudeckne yCTPOWCTBA ¥ TEXHOJOTHYECKHUE TMPOIECCHI: CHUIOMETp, IBIIKEHUE
CHApsIOB, LICTIHBIC, IIeCTePEHYAThIC U PEMEHHBIE Mepeiaul, CKOPOCTHBIC TU(THI.

Hemoncmpayuu.

Mopenb cucteMbl 0TCUETa, WILTIOCTPALIAS KHHEMATUYECKUX XapaKTEPUCTUK ABUKECHUSI.

Cr1ocoObI McCiIeqOBaHUS IBKEHUIA.

Nnnroctpanus npeneabHoro nepexoaa 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBanme NBMXEHHM C UCTIOIB30BAHHEM MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEeHHOM MPOCTPAHCTBE.

HaGmronenue aBuxeHus Tena, OpOIIeHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

Hamnpasnenue ckopocTy npu ABUKEHUU MO OKPYKHOCTH.

[IpeoOpazoBanme yriioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHME MyTeW, TPAEKTOPHUI, CKOPOCTEN JBHXKEHHSI OJTHOIO U TOTO K€ Tella B Pa3HbIX
CHACTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, npakmuKym.

N3mepenne ycKopeHus Mpu NPsIMOJIMHEHHOM PaBHOYCKOPEHHOM JBHMKEHUU 10 HAKJIOHHON
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JIBHYKEHUMU.

N3mepenne yckopeHusi cBOOOTHOTO MafeHus (PeKOMEHIOBAHO HCIOJIb30BaHUE MU(PPOBOI
nabopaTopun).

W3ydeHnue nBUKEHHs Tena, OpOIIEHHOTO TOPU3OHTANBHO. [IpoBepka THImOTe3bl O MPSAMOi
MIPOTIOPITMOHAIBHON 3aBUCHMOCTH MEXIY JATHHOCTHIO TIOJIETA M HAYAJIbHOW CKOPOCTHIO TeJa.

N3yuenue nBuxkeHuUs Tena No OKPY>KHOCTU € TOCTOSIHHOM O MOJTYJIF0 CKOPOCTBIO.



HccnenoBanue 3aBUCUMOCTH Iiepuoja OOpalieHHs KOHMYECKOrO MasTHHKAa OT ero
[1apaMeTpPOB.

Tema 2. lunamuxa.

[TepBb1it 3akoH HproToHa. MHepuuanbsHble cucTeMbl OTCYEéTa. [I[pHHIMIT OTHOCUTENBHOCTH
INanunes. HemnepuunanbHble CUCTEMBI OTCUETA (ONIPEAETIEHHUE, TPUMEDHI).

Macca Tena. Cuna. [IpuHIuI cynepno3uiuu Cuil.

Bropoii 3akoH HeroTOHA /1711 MaTepraibHOM TOUKHU.

Tpetwnii 3akoH Hpr0TOHA J17151 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh IPaBUTALlMOHHON U MHEPTHON MacCBHl.

Cunma TsOKeCTH. 3aBUCUMOCTh YCKOPEHHS CBOOOJHOTO TAJE€HHWsI OT BBICOTHI HaJ
MOBEPXHOCTBIO IUIAHETHI U OT reorpaduyueckoil MMpoThl. J[BMKEHHE HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kerutepa. IlepBas kocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, IBUXKYILIETOCS C yCKOPEHUEM.

Cuna tpenua. Cyxoe tpenwe. Cuia TpPEHHS CKOJBXKEHUS W CWia TPEHHS IOKOS.
Koadduuuent tpenus. Cuna cOnpoTUBICHUS NMPHU IBMKCHUHU Tela B JKUIAKOCTH WJIM Trase, eé
3aBUCUMOCTB OT CKOPOCTH OTHOCUTENIBHOTO JIBH>KCHMSL.

HMasnenue. I'mapocrarnueckoe nasineHue. Cuna Apxumena.

TexHuueckue yCTPOWCTBA M TEXHOJIOTMYECKUE IPOLECCHI: MOAIIMIIHUKHN, JBHUYKEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

HaGmronenue MBUKEHUS TeT B MHEPLUAIBHBIX M HEUHEPIMAJIbHBIX CUCTEMaX OTCUETA.

[IpuHIMIT OTHOCUTEIBHOCTH.

Kauenne aByX HWIMHIPOB WJIM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCUTEJIbHO HEMHEPIHAIIBHON CUCTEMBI OTCUETA.

CpaBHEHHME PaBHOACHCTBYIOLIEN TPUIIOKEHHBIX K TNy CHJI C IPOU3BEACHUEM MAacChl Tella
Ha €ro yCKOPEHUE B UHEPIIUAIBHONW CHCTEME OTCUETA.

PaBeHCTBO cuil, BO3HUKAIOUIUX B PE3YJIbTATE B3aUMOIECHCTBUS TEIL.

N3MepeHne mace 1o B3auMO/JICHCTBUIO.

HesecomocTs.

Bec tena nmpu yCKOpeHHOM NOABEME U A ICHUN.

LlenTpoOeKHBIE MEXaHU3MBI.

CpaBHEHME CHIT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuit sxcnepumenm, nabopamopuvie padomoi, npakmuKym.

W3mepenne paBHOAECHUCTBYIOIICH CUJI TP ABM)KEHUU OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

[IpoBepka TUIOTE3bI O HE3aBUCUMOCTH BPEMEHHU JBM)KEHUS OpycKa IO HaKJIOHHOH
IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €0 MACCHI.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYXXHUHE U PE3MHOBOM
oOpasiie, OT ux aedopmMariim.

W3yueHne IBUKEHUS] CUCTEMBI T, CBA3aHHBIX HUTHIO, IEPEKUHYTOH uepes JIErkuii OJI0K.

N3mepenne koadduimerTa TpeHus Mo BEJIMYHUHE YIIIOBOTO KOd(HUIMEHTa 3aBUCUMOCTH
F.(N).

Tema 3. Cmamuxa meépoozo mena.

AbcomoTtHo TBEpAoe Teno. [locTynarenbHOe M BpallaTesbHOE JBM)KEHUE TBEPAOTO Teja.
MoOMEHT CWIIBI OTHOCUTENBHO OCH BpaieHus. [lmedo cumbl. CriokeHHe CHIl, NPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TskecTn Tena.

VYcnoBust paBHOBECHS TBEPIOTO Tea.

YcTolunBoe, HEYCTOMUNBOE, Oe3pa3IMiYHOE paBHOBECHE.

TexHuyeckue yCTpPOWCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: KPOHIUTEHH, CTPOUTEIBbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpayuu.

YcnoBus paBHOBECHS.

Bunsl paBHOBeCHsI.



Yuenuueckuii sxcnepumenm, nabopamopnvie pabomaol, npaKmuKym.
HccnenoBanue ycinoBui paBHOBECHS TBEPAOTO TEIA, UMEIOIIETO OCh BpAIICHUS.
KoHcTpyrpoBanue KpOHIITEHHOB U paCU€T CUJT YIIPYTOCTH.

N3ydeHue yCTOMUMBOCTH TBEPAOTO TeJIa, UMEIOIIETO TJIOIIAAb OMOPHI.

Tema 4. 3axonwl coxpanenus 6 mexaHuke.

Nmnynbc MatepuaibHOM TOYKHM, CHCTEMBI MAaTEpHAIbHBIX TOuYeK. LleHTp macc cucremsl
MaTepHalIbHBIX TOYeK. Teopema o IBH>KEHUH LIEHTPa Macc.

Nmnynbe cuibl 1 ©I3BMEHEHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTuBHOE ABMKEHME.

MoMeHT wuMIynabca MaTepuaibHOM TOYkH. lIpeacTaBieHHe O COXpaHEHMHM MOMEHTa
HMMITYJIbCA B LIEHTPAJIbHBIX IOJISX.

PabGoTta cunpl Ha MalmoOM W Ha KOHEYHOM IMepeMenieHuu. ['paduyeckoe mpeacTaBieHUE
paboThI CHITHIL.

MOIIHOCTE CHIIEL.

Kunerndeckass sHeprus MartepuaibHOW Touku. Teopema 00 M3MEHEHUHM KHHETUYECKOU
SHEPrUU MATEPHAITBHON TOYKH.

[ToreHuManbHple U HENOTEHUUAJbHBIE CUibl. lloTeHunanbHas sHeprud. lloreHunanbHas
SHEpTUs ynpyro nedopMupoBaHHOW MPYyKWHBI. [loTeHIMabHASI SHEPrus Tella B OJHOPOJIHOM
rpaBUTALIMOHHOM moJie. [loTeHuumanbHas sHeprus Tejaa B PAaBUTALMOHHOM I10JIE OJHOPOIHOTO
mapa (BHyTpH M BHE I1apa). Bropast kocMudeckasi CKoOpocTh. TpeThsi KocMHUECKasi CKOPOCTbh.

CBsi3p pabOTHl HEMOTCHIIMATBHBIX CHII C U3MEHEHHEM MEXaHUYECKOW DHEPIHMH CHUCTEMBI
TeJl. 3aKOH COXPAHEHHSI MEXaHUYECKON SHEPIrUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

VpaBHenue bepHymu s uaeanbHOM S>KUAKOCTA KakK CIEACTBHE 3aKOHA COXPAHEHUS
MEXaHUYECKON dHEPTUU.

TexHUYecKre YCTPOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IBUKEHUE PAKET, BOJIOMET,
KOMNEp, MPYKUHHBIN MHCTONET, THPOCKOI, (PUTYPHOE KaTaHUE Ha KOHbKAX.

Hemoncmpayuu.

3aKOH COXpaHEHUsI UMITyJIbCa.

PeaxTnBHOE IBIKEHME.

N3mMepeHre MOIHOCTH CUIIBL.

N3menenune sHEprum Tena mpu COBEPIICHUH padOTHI.

B3anmuble npeBpainieHuss KMHETUYECKOM W IMOTECHLUAJIbHOM YHEPTUM IpU JAEHUCTBUM Ha
TEJIO CUJIbI TSKECTU U CHJIBI YIIPYTOCTH.

CoxpaHeHre SHEpTrUuu Py CBOOOTHOM Ta/ICHUH.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomasl, nPAKMUKYM.

N3mepeHne umitysabca Tea 1no TOpMO3HOMY Iy TH.

N3mepenne Cuitbl TSIru, CKOPOCTH MOJICTH DJIEKTPOMOOWIISE U MOIITHOCTH CHJIBI TATH.

CpaBHeHME U3MEHEHHUS UMITYJIbCA TEJla C UMITYJILCOM CHIIBI.

UccnenoBanue coxpaHeHUs UMITYJIbCA TPU YIPYTOM B3aUMOJICUCTBUH.

N3MepeHre KNHETUYECKOW SHEPTUH TEJIA 10 TOPMO3HOMY ITyTH.

CpaBHeHHNE U3MEHEHUS NTOTEHIIMAIbHOW SHEPTUH MPYKUHBI ¢ pabOTON CHIIBI TPEHUS.

Omnpenenenre padOTHI CHIIBI TPEHHSI IPU IBMXKEHUU TeJla TI0 HAKJIOHHOM IIIOCKOCTH.

Pa3nea 3. MosekynsipHas ¢pu3uKa ¥ TEPMOAUHAMHUKA.

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKO meopuu.

OcCHOBHBIE TIOJIOKEHHUS MOIEKyJsipHO-KuHeTnueckoit Teopuu (MKT), wux ombIiTHOE
obocHoBanue. [uddys3us. bpoyHoBckoe nBmKeHHe. XapakTep JABWKCHHUS U B3aUMOJICHCTBUS
YacTHIl BemiecTBa. MoJenu CTPOCHUS Tra3oB, )KUIKOCTEH U TBEPIBIX TENl U OOBICHEHHE CBOWCTB



BEIIeCTBA HAa OCHOBE 3THUX Mojeneil. Macca u pasMepbl Mosekyn (atromoB). KommuectBo
BemectBa. [locTostHHAas ABOraapo.

TennoBoe paBHOBecue. Temmeparypa u cnocoObl €€ m3mepenus. lllkama Temmeparyp
Lenscns.

Mojienb ueanbHOTO ra3a B MOJIEKYJIIPHO-KHHETHYECKON TEOPUH: YACTHIIBI I'a3a IBUKYTCA
Xa0TUYECKH U HE B3aUMOJACHUCTBYIOT APYT C APYTOM.

['a3oBele 3akoHBI. YpaBHeHHe MeHeneeBa—Knaneiipona. AOcomoTHas TemmepaTypa
(mkanma temmneparyp KensBuna). 3akon JlanmpToHa. M3omporecchl B HeallbHOM Trase C
MIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. I'paduueckoe mpeacTaBieHue H30IMPOIECCOB: U30TEPMa,
n30x0pa, u3odapa.

CBsi3p MEXIy JaBICHHEM M CpEeIHEH KHUHETHMYECKOM JSHEpPrued MOoCTyNaTeabHOro
TEIUIOBOTO JIBIKEHHS] MOJIEKYJI HJA€aJbHOro Tra3a (OCHOBHOE YpPaBHEHHE MOJEKYJSPHO-
KUHETHYECKOW TEOPHUHU UICATBHOTO ra3a).

Cesi3p  aOCONIIOTHOM  TemmepaTypbl TEpPMOAMHAMUYECKOM CHUCTEMBI €O  CpeaHel
KMHETUYECKOW SHEPTUEH MOCTYNATENbHOIO TEIUIOBOTO IBUYKEHUS €€ YACTHIL.

TexHudeckne yCTpPOWCTBA H TEXHOJOTHYECKHE TMPOIECChl: TEpMOMETp, OapomeTp,
II0JTy4€HUE HAHOMATEPUAJIOB.

Hemoncmpayuu.

Monenu IBUKEHHS YaCTHI] BEILECTBA.

Mopenb 6pOyHOBCKOTO JIBH)KCHUS.

Buneoponuk ¢ 3an1chio peaabHOro OpOyHOBCKOTO JIBHKEHUSL.

Juddy3us :KUIKOCTEH.

Mopens onbita IlITepHa.

[IpuTsxeHne MOJIEKYJI.

Mogenu KpUCTAUTNYECKUX PEMIETOK.

Habmoienue u ncciaenoBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, npakmuKym.

HccnenoBanue mpolecca yCTaHOBIIEHHUS TEIJIOBOIO PAaBHOBECHS MIPU TETIJIOOOMEHE MEXTY
ropsiyeil ¥ XOJIO0IHO! BOJOH.

W3ydyeHne H30TEpPMHUYECKOTO IIpolecca (PEKOMEHIOBAHO HCIOIb30BaHHE LHU(PPOBOI
nabopaTopun).

N3ydeHue n30XopHOTro npouecca.

N3yuenne n3ob6apHOro mpoiecca.

[IpoBepka ypaBHEHUS! COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennogvie mawiunbi.

TepmonnHamuueckas (TH) cucrema. 3ajaHve  BHEIIHUX  YCJIOBHM  JUIA
TEPMOJUHAMMYECKONM cHUCTeMbl. BHemHume U BHyTpeHHHMe mnapamerpsl. Ilapamerpsl
TEPMOJMHAMHYECKON CUCTEMbI KaK CpEeIHUE 3HAYEHMs BEJIMYUH, ONMHUCHIBAIOIIMX €€ COCTOSHHUE
Ha MUKPOCKOIIMYECKOM ypPOBHE.

HyneBoe nayano tepmonuHamuku. CaMOnpou3BOJIbHAS peslakcalusi TepMOJIUNHAMUYECKON
CHCTEMBI K TEINIOBOMY PaBHOBECHIO.

Mogenb wuaeasbHOro rasa B TEpMOAMHAMUKE — CHCTEMa YpaBHEHUH: YypaBHEHHE
MenneneeBa—KnanelipoHa u BeIpaK€HHE Ul BHYTPEHHEH DHEPIMM. Y CJIOBHS NPUMEHHMOCTH
STOW MOJENU: HHU3Kas KOHLIEHTPAllUs YacTUll, BBICOKHE TeMIepaTypsl. BvipaxkeHue ist
BHYTpPEHHEN YHEPIMH OJHOATOMHOT'O MI€aIbHOIO rasa.

KBazucTtarnueckue u HecTaTUYECKUE MPOIIECCHI.

OneMeHTapHas paboTa B TepMoaMHaMKKe. Brranciaenue paboTsl o rpaduky mpoiecca Ha
pV-nuarpamme.

Tennonepenaya Kak crnocod HW3MEHEHHMs BHYTPEHHEW SHEpruM TEepMOJWHAMHUYECKON
cucTeMbl 06e3 coBepieHus: padoTsl. KoHBeKIus, TeMI0NPOBOIHOCTD, U3TyUCHHE.



KonnuectBo Temorsl. TermnoéMkocTh Tena. YaenbHas M MOJSIpHAs TEIUIOEMKOCTH
BelIeCTBA. YpaBHEeHHE Maiiepa. YaenbHas TEIUIOTa CropaHus ToIUIMBa. Pacuér koiaumyecTBa
TEIUIOTHI NpH Terutonepenaue. Ilonstre 06 annadbatHoM mporiecce.

[lepBriii 3akOH TepMoaMHAMUKU. BHyTpenHsis sHeprus. KonuuecTBo TerioTsl U paborta
KaK Mepbl U3MEHEHUS BHYTPEHHEN PHEPIMH TEPMOJMHAMUUECKON CUCTEMBI.

Bropoil 3akoH TEpMOAMHAMUKHM Ul PAaBHOBECHBIX IIPOLIECCOB: YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKON CHCTEMBlI MPOXOAMUT EAMHCTBEHHAs ajuadara.
AOcoiroTHas TemIieparypa.

Bropoii 3ak0H TEpMOAMHAMUKH JUIsl HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXHO NEPEaTh
TEIJIOTY OT OoJyiee XOJOJAHOTO Tejda K Oonee Harperomy Oe3 kommencamuu (Kmaysuyc).
Heo6paTuMOCTh NPUPOTHBIX MPOLIECCOB.

[Tpunmne! aeiictBus TermnoBbix MamuH. KIT/I.

MakcumansHoe 3Hauenne KI1/1. [ukn Kapho.

DKOJIOrMYecKHe acleKThl WCIOJIb30BaHUsl TEIUIOBBIX JBHUraTeneil. TeruioBoe 3arps3HeHHe
OKpYKaroIEe Cpebl.

TexHuyeckue ycTpoWCTBa M TEXHOJIOTMYECKHE MPOLECCH: XOJOIMWIbHHUK, KOHJIUIIUOHED,
IU3eNbHBIA W KapOIOpaTOpHBIA JBUTATENM, MMapoBas TypOWHA, TOJIYYEHHE CBEPXHHU3KUX
TEMIEpaTyp, YTHIN3ALHS «TEIUIOBBIX» OTXOJIOB C HCIOJb30BaHHEM TEIUIOBOTO Hacoca,
yTUIM3alMs OMOOPTaHMYECKOTO TOIIIMBA [T BEIPAOOTKH «TETJIOBOID U 3JEKTPOIHEPTHH.

Hemoncmpayuu.

V3MeHeHne TeMIiepaTypsl IpU ainadaTH4eckoM pacIiupeHuH.

Bo3nyniHoe orauso.

CpaBHEHHE yAEIBHBIX TEINIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHHUsI BHYTPEHHEHN SHEPTUH.

HccnenoBanue aanabaTHOro mporecca.

KomnbrorepHble MOJIeH TEIUIOBBIX JBUTATENeH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, npakmuKym.

N3mepenne yaenbHOU TEMI0EMKOCTH.

HccnenoBanue npouecca OCThIBaHMSI BEIIECTBA.

HccnenoBanue aquabaTtHoro npoiiecca.

N3ydyeHne B3aMMOCBSI3U DHEPTUM MEXMOJIEKYJSIPHOIO B3aUMOJEHCTBUS U TEMIIEPATyphI
KHTICHUS JKUIKOCTEH.

Tema 3. Azpecammuvie cocmosanun eeujecmea. Pazoevie nepexoosl.

[TapooOpazoBanne W KoHaeHcanusa. McmapeHne W KumeHWe. YJeiabHas TeIloTa
napooOpa3zoBaHMUs.

Haceiiennsle ¥ HeHachlllleHHble Tapbl. KauecTBeHHast 3aBUCHUMOCTh IUIOTHOCTH H
JaBJICHHS HACBHIIIEHHOTO IMapa OT TeMIIepaTyphl, UX HE3aBUCHUMOCTb OT 00BbEMa HACBHIIIEHHOTO
napa. 3aBUCUMOCTh TEMIIEpaTypbl KUIIEHUS OT JaBJICHUS B )KUIKOCTH.

BrnaxxnocTh Bo3yxa. AGCONIOTHAS M OTHOCHTENbHAS BIAKHOCTb.

TBépnoe Teno. Kpucrammmueckne u aMmop@Hbie Teaa. AHM30TPONHUS CBONCTB KPUCTAIIOB.
[TnaBneHue u KpucTayuIM3anus. Y jenbHas TerioTa riasienus. CyOnumarus.

Hedopmaruu tBEpAoro tena. Pactskenne u cxarue. Caur. Moayns IOnra. Ilpenen
yIpYrux aedopMariuii.

TerioBoe pacimvpeHue KUIKOCTeH U TBEPIBIX Tesl, 00bEMHOE U JIMHEHHOE pacIIUpeHHe.
AHTrapMOHHU3M TEIUIOBBIX KOJIEOaHMH YacTHIl BEIECTBa KaK MPUYMHA TEIUIOBOTO PACIIMPEHHUS
Ten (Ha KAYeCTBEHHOM YPOBHE).

[TpeoOpa3oBanue sHEprun B (ha30BBIX MEPEXOIAX.

VYpaBHeHHe TEI0BOro OanaHca.

[ToBepxHocTHOE HaTspkeHue. KoadduumeHT moBepXHOCTHOrO HaTshKeHus. KanmwisipHsle
siBJIeHUA. [{aBieHue 1o MCKpUBJIEHHON MTOBEPXHOCTHIO kuakoctu. ®opmyna Jlamnaca.

TexHnyeckue yCTpPOHCTBA M TEXHOJOTMYECKHE IPOLIECCHL: JKUAKUE KPHUCTAJUIbI,
COBpPEMEHHBIE MaTEPUAJIbI.



Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoJiCTBa HACBIIIEHHBIX MIAPOB.

Kunenne. Kunenue npu mnoHMKEHHOM JTaBJICHUU.

W3mepenne cuibl MOBEPXHOCTHOIO HATSKEHUS.

OnbITEl ¢ MBUTBHBIMH TIJIEHKAMHU.

CmauuBanmue.

Kanunnsipusie sBneHus.

Moieny HEeHbBIOTOHOBCKOM KUAKOCTH.

Crioco06bI U3MEpEHUs BIAKHOCTH.

HccnenoBanne HarpeBaHus U IUIABJIEHUS KPUCTAJUIMUECKOTO BEIIECTBA.

Bunsr nedopmarimii.

Habmronenue mManbix aedopmariuii.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomaol, npaKkmuxKym.

N3y4yeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUAKOCTEH.

N3mepenne yaenbHOM TEIUTOTHI IJIaBICHUS JIbJA.

N3ydeHne cBOMCTB HACHIIIEHHBIX TApOB.

N3mepenne abCoOTHOM BIIaXKHOCTH BO3yXa U OI[EHKA MacChl TapOB B IOMELICHHUH.

N3mepenue kor¢ppuirenTa moBepXHOCTHOTO HATSKEHUSI.

Nsmepenne monyns FOnra.

HccnenoBanue 3aBUCUMOCTH JiehopMaIiii pe3nHOBOT0 0Opasiia OT MPUIIOKEHHON K HEMY
CHJIBL.

Pasnen 4. DaekrpoauHamMmuka.

Tema 1. Inexmpuueckoe none.

OnexTpu3anys Tea U €€ MPOSBICHUs. DJIEKTpUUECKUN 3apsai. JlBa BuAA AJIEKTPUUYECKUX
3apAnoB. [IpOBOOHMKH, NHMAIEKTPUKM W TOJYHPOBOJHUKH. DJIEMEHTApPHBIA 3JIEKTPUYECKUI
3apsj. 3aKOH COXPAaHEHUs JIEKTPUUECKOro 3apsja.

B3anmoneiictue 3apsanoB. Toueunsie 3apsanbl. 3akoH KyioHa.

Onextpuueckoe none. Ero nelicTBrue Ha 3JEKTPUUECKUE 3apsbl.

Hanpsokénnocts  anektpudeckoro mois. [IpoGueiid  3apsin. Jluaum Hanmpspk€HHOCTH
ANEKTpUYecKOoro nosist. OqHOPOIHOE IIEKTPUUYECKOE TOJIE.

[ToTeHIMaNnbHOCTh ANEKTPOCTATUYECKOrO MOJIs. Pa3HOCTh NMOTEHIMAIOB M HAIPSIKEHUE.
[loreHunanbHast ~ dHeprus  3apsga B DJJIEKTPOCTAaTHUECKOM  IIOJIE. ITorenunan
3JEKTPOCTaTUYECKOro Mmois. CBs3b HANpsHKEHHOCTH N0 W PA3HOCTH NOTEHIMAJIOB JUIS
AJIEKTPOCTATUYECKOTO MO (KaK OJHOPOIAHOTO, TaK U HEOTHOPOIHOTO).

[TpuHIMI Cyneprno3UIK JEKTPUUECKUX MOJeH.

[Tone ToweuHoro 3apsma. Ilome paBHOMepHO 3apspkeHHOH cdepsl. Ilone paBHOMEpHO
3apsOKEHHOTO 10 00bEMy mmapa. [losne paBHOMEPHO 3apspDKEHHON OECKOHEUHOW TUIOCKOCTH.
KapTuns! mMHNAN HAaOPsPKEHHOCTH ATUX MOJIEN M SKBUIOTEHIIMAIBHBIX TOBEPXHOCTEN.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IOJIE. Y CJIOBUE PABHOBECHUS 3aPsI0B.

JIMPIEKTPUKH B 3JIEKTPOCTATUUECKOM ToJie. [[naiiekTpruueckasi IpOHUIIAEMOCTh BEILIECTBA.

Konpnencarop. DNeKTpOEMKOCTh KOHJIEHCATOopa. DIIEKTPOEMKOCTh IIJIOCKOTO
KOHJIEHCATOopa.

[TapannensHoe  coenMHeHWe — KOHJeHcaTopoB.  IlocienmoBaTenpHOEe — COEMHEHHE
KOHJICHCATOPOB.

DHeprus 3apsHKEHHOTO KOH/IEHCATOopa.

JIBM>keHMe 3apsKEHHOM 4acTUIbl B OTHOPOJHOM IEKTPUUYECKOM II0JIE.

TexHuyeckue ycTpoWCTBa M TEXHOJOTMUECKHE IPOLECCHI: 3JIEKTPOCKOI, AJIEKTPOMETD,
AJIEKTPOCTATUYECKasl 3alUTa, 3a3eMJIEHHE 3JEKTPOIPHOOpPOB, KOHIEHCATOPHI, TE€HEPaTop
Ban ne I'paada.

Hemoncmpayuu.

Y CeTpoHCTBO M MPUHIUI JEHCTBUSA 3JIEKTPOMETPA.
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DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DJEKTpUYECKOE MO IBYX 3apsSKEHHBIX MJIACTHH.

Mozens 3nekTpoctaTiHueckoro reueparopa (Ban ne ['paada).

[IpoBOTHHUKY B AJIEKTPUUECKOM IOJIE.

DJEeKTpOoCTaTUYECKAs 3alUTA.

VY CTpolCTBO M AEHCTBHE KOHJIEHCATOPA MOCTOSTHHON M IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCaTOopa OT IUIOIIAJM IUIACTHH,
paccTOSHUS MEXy HUIMU U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

OHeprus EKTPUUECKOTO MOJIs 3apsSKEHHOT0 KOHAEHCATOPA.

3apsaka u pa3psaKa KOHAEHCAaTopa 4epe3 pe3nucTop.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npakmuKym.

OneHka cu1 B3aMMOACHCTBUS 3apsyKEHHBIX TEJl.

HaGmronenue npeBpaleHuss SHEPTUu 3apsHKEHHOTO KOHJGHCATOpa B DHEPTHIO U3ITyUEHUS
CBETOUO/IA.

W3ydeHne nmporekaHus TOKa B LIETIH, COJIEpKalel KOHIEHCaToP.

Pacnipenenenrie  pa3HOCTM TOTCHIMAIOB  (HAMPSDKEHUS) TPU  MOCIEAOBATEILHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psiia KOHIAEHCATOpA Yepe3 pe3nucTop.

Tema 2. llocmoannulil IneKmpuyecKuil mox.

Cuina toka. [1oCcTOsTHHBIN TOK.

VYcnoBus CyniecTBOBAaHUS IIOCTOSIHHOTO —3JIEKTPUUYECKOTO ToKa. VCTOUYHMKM TOKa.
Hanpsxenne U u D/1C.

3akoH OMa it yyacTKa LEIu.

DJeKTpUYECKOE CONTPOTUBICHHUE. 3aBUCUMOCTh COITPOTUBIICHHS] OJJHOPOIHOTO MPOBOIHUKA
OT €ro JJIMHBI U TUIOIIAIU TIOTIEPEYHOr0 CEUEHUs. Y IENbHOE CONIPOTUBIIEHUE BEILIECTBA.

[locnenoBarenbHOE, MapajjieIbHOE, CMEIIAHHOE COEIUHEHHE TMPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX ANMeKTprueckux enei. [Ipasmia Kupxroda.

Pabora anekrpuueckoro toka. 3akoH Jxoyns—Jlenua.

MoIIHOCTB NEKTPUYECKOro TOKa. TenaoBast MOIIHOCT, BBIAENIAEMasl HAa PE3UCTOPE.

OJIC u BHYTpeHHEE CONpPOTHUBJIECHUWE HWCTOYHMKA ToKa. 3akoH Oma i MOJHOH
(3aMKHYTOI) 351€KTpUUecKoy 1ienyu. MomHocTh ncTouyHnka Toka. KopoTkoe 3aMblkaHue.

Konzaencarop B 11enu NOCTOSIHHOTO TOKA.

TexHn4yeckue yCTpOWCTBa M TEXHOJIOIMUECKHE IIPOLIECCHI: aMIEpMETpP, BOJIBTMETP,
peocTar, CYETUMK AIEKTPUIECKON SHEPTUH.

Hemoncmpayuu.

W3mepenue cuibl TOKa U HaNPSKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKAa OT HANpPsOKEHUS U PE3UCTOpa, JIAMIIBI
HaKaJMBaHUS U CBETOAMOA.

3aBUCUMOCTb CONPOTHUBIIEHUS LMIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBL, IIOLIAAH
MOTIEPEYHOr0 CEUEHUs U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH  CHJIBI  TOKa OT CONPOTUBJIEHHMS IPH IOCTOSHHOM
HaAIPSDKEHUU.

IIpsimoe m3mepenne DJIC. KopoTkoe 3amMblKaHME TaJlbBaHMUECKOTO AJIEMEHTA M OLIEHKa
BHYTPEHHETO CONPOTHUBIICHUSI.

CrniocoObl coeTMHEeHNs1 ICTOUHUKOB ToKa, D/IC barapei.

HccnenoBanue pa3HOCTH MOTEHIIMAJIOB MEXKY MOJIFOCAMU UCTOYHUKA TOKA OT CHJIbI TOKA B
LEMH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomst, npakmukym.

HccnenoBanne cMEMIaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepenue yaenbHOro COpoOTUBICHHS TPOBOJHUKOB.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HAIIPSDKEHUS JUIA JIaMIIbl HAaKaJIMBaHMSL.

YBenuyeHue npenena u3MepeHus amrnepMerpa (BOJIbTMETPA).
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N3mepenne D/IC v BHYTpEHHETO CONPOTUBIIEHUS! HICTOYHHKA TOKA.

Uccnenosanue 3aBucumoctu DJ]C ranbBaHMUECKOT0 3JI€MEHTa OT BPEMEHHU MTPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMAJIOB MEXKY MOJIFOCAMU UCTOYHUKA TOKA OT CHJIbI TOKA B
LEMH.

HccnenoBanue 3aBUCMMOCTH TIOJIE3HOM MOIITHOCTH UCTOYHHKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunuix cpeoax.

DnexTpuyeckass MPOBOAUMOCTh PAa3IWYHBIX BEIIECTB. OJEKTPOHHAas MPOBOJUMOCTD
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  CONPOTUBIEHHS  METANIOB  OT  TEMIIEpPaTypBhl.
CBepX1npOBOAMMOCTb.

OnexTpuyecKuil ToK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBonuuku. CoOcTBeHHass M TNpPUMECHas MPOBOJUMOCTH IOIYIPOBOAHHUKOB.
CoiictBa p—n-nepexona. [lonynpoBogHUKOBBIE TPUOOPHI.

DJEeKTpUYECKUN TOK B DJIEKTPOJIUTAX. DJIEKTPOJIUTUYECKAs] TUCCOLMAlUsA. DJIEKTPOIIU3.
3axonbl Dapazest 1S IEKTPOIHU3a.

OnexkTpudyecknid TOK B raszax. (CaMoOCTOATENbHBII M HECAMOCTOSITEIBHBIM pa3psl.
Pasnuynble TUIIBI caMOCTOATENBHOTO paspsaa. Monnus. [lnazma.

TexHuyeckue ycTpoiicTBa M MNPAKTUYECKOE TMPUMEHEHHE: Ta30paspsaHble JaMmIlbl,
AJIEKTPOHHO-JIyueBasi TpyOKa, MOIYHNPOBOJHUKOBBIE MPUOOPHI: AMOA, TPaH3UCTOp, (HOTOAMOL,
CBETOJMOJI, TalbBaHWKA, paQUHUpPOBAHME MEIW, BbIIUIABKA AJIOMHUHHUSA, JJIEKTPOHHAS
MHUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTb COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE AJIEKTPOIUTOB.

3akoHsbI 2nekTponnsa apazes.

HckpoBoii pa3psa 1 MPOBOAMMOCTD BO3AyXa.

CpaBHEHHME IPOBOJUMOCTH METAIIJIOB U MOJYIPOBOIHUKOB.

OAHOCTOPOHHSAS MPOBOAUMOCTD AUOAA.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomaol, npaKmuKym.

Ha6mronenue anmextpommsa.

W3mepenue 3apsia 0JHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCMMOCTH CONTPOTUBIICHUS] TEPMOPE3UCTOPA OT TEMIEPATYyPHI.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU AUOAA.

Pu3nyecKuil NPaKTHKYM.

CrniocoObl u3MepeHus (PU3NYECKUX BETMUUH C UCIOJIb30BAHUEM aHAJIOTOBBIX M IU(PPOBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIBIOTEPHBIX JIaTYUKOBBIX CHCTEM. AOCOJIOTHBIE H
OTHOCUTENIbHBIE  TOTPEIIHOCTH  W3MEpeHuM  gu3uueckux BenudyuH. OleHKa  TpaHUIl
MTOTPEUIHOCTEM.

[TpoBeeHue KOCBEHHBIX U3MEPEHUH, UCCIIEIOBAaHUN 3aBUCUMOCTEH (PU3MUECKUX BEIMUYMH,
MIpOBEpKa TMPEAJIOKEHHBIX TMIOTE3 (BHIOOP M3 pabOT, OMUCAHHBIX B TEMaTHUYECKHX pas3feliax
«YYEeHNYECKUN IKCTIEPUMEHT, 1TaO0paTOpPHbIE pabOTHI, TPAKTUKYM).

MexnpeameTHble CBA3H.

W3zyuenune kypca Gusnku yriryoiaéHHoro ypoBHs B 10 Kiacce OCyIIECTBISIETCS € yUETOM
COJIEp’KaTENIbHBIX MEXIPEIMETHBIX CBSi3ed € KypcaMH MaTeMaTHKH, OWOJIOTMH, XHUMHH,
reorpa(guu U TEXHOJIOTHU.

Mescnpeomemnvle nonamus, C6A3GHHbBIE ¢  U3YHEHUEM  MEMO006  HAYUHO20
no3nanuA: sSBICHUE, HAy4yHbIH (akT, Trumnoresa, (¢U3UUEcKas BEIMYMHA, 3aKOH, Teopus,
HaOJI0/IeHUE, SKCIIEPUMEHT, MOJAEIUPOBAHUE, MOJIENb, U3MEPEHHE, MOTPEIIHOCTH H3MEPEHUH,
U3MEpUTENIbHBIE TPUOOPHI, U pPOBast 1TabOpaTOpHsL.

Mamemamuxa: penienue cucreMbl ypaBHeHuH. Jluneitnas ¢dyHkuums, mapabona,
rurnepOona, ux rpaduku u cBoiictsa. Tpuronomerpuueckue GpyHKIUN: CUHYC, KOCUHYC, TAHT€HC,
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KOTaHI€HC, OCHOBHO€ TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpPBI M MX MNPOEKIMHM Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

Buonozua: mexannueckoe JIBUKEHUE B )KMBOH mpupone, aupdys3usi, ocMoc, TeII000MeH
KUBBIX  OpPraHM3MOB, TEIJIOBOE  3arpsi3HEHHE  OKpYXKaloIled  cpelbl,  yTHIH3alUs
OMOOPraHMYECKOT0 TOILIMBA JUI BBIPAOOTKH «TEIJIOBOID» M 3JIEKTPOIHEPIUH, MOBEPXHOCTHOE
HaATSHDKEHHE U KallWUIIpHBIE SIBJICHUS B IPUPOJE, IMEKTPUUECKHUE SIBJICHUS B )KUBOU NMPUpPOJE.

Xumusa: TACKPETHOE CTPOEHHUE BEIECTBA, CTPOECHUE aTOMOB U MOJIEKYJ, MOJIb BEILLECTBA,
MOJIIpHasi Macca, IoJy4yeHrne HaHOMaTepHasoB, TEIJIOBbIE CBOMCTBA TBEPABIX TN, )KUJIKOCTEH U
ra3oB, OJKUAKUE KPHUCTaUIbl, DJJIEKTPUYECKUE CBOWCTBA METAJJIOB, AJIEKTPOJIUTHYECKAs
JMCCOLIMAINS, TalbBaHUKA, JIEKTPOHHAS MUKPOCKOIIHSI.

T'eozpaghusa: BnaxxHOCTb BO3/yXa, BETPBI, 0apOMETp, TEPMOMETD.

Texnonozusa: npeodbpazoBaHue IBUKEHUN C HCIIOIb30BAaHHUEM MEXaHU3MOB, YUET CyXOro U
KHUJIKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKUMHM (KpOHIUTEHH, pemérdyarbie
KOHCTPYKLIMH), UCTIOJIb30BaHUE 3aKOHOB COXPAHEHHSI MEXaHUKH B TEXHUKE (TUPOCKOI, BOJOMET
U JIpyrue), IBUraTelb BHYTPEHHErOo CropaHusi, napoBas TypOHHA, OBITOBOW XOJIOJWJIBHUK,
KOHAMIIMOHEP, TEXHOJOTUU IIOJIyYeHHUS COBPEMEHHBIX MaTepuajoB, B TOM  4YHCIE
HAaHOMATEpPHAJIOB, M  HAHOTEXHOJIOTMM,  JJEKTpPOCTaTHYecKas  3allluTa,  3a3eMJICHUE
ANEKTPONPUOOPOB, ra30pa3psaHbIE JAMIIbI, TOJIYIPOBOAHUKOBBIE IPUOOPHIL, TaJIbBAHUKA.

11 KVIACC

Pa3znen 4. DuekTpoauHamMuka.

Tema 4. Maznummnoe none.

B3anMopeiicTBue MOCTOSIHHBIX MAarHUTOB M IPOBOJHUKOB C TOKOM. MarHuTHoOe moOJIE.
Bekrop marHuTHOM MHIYyKUMU. [IpUHIKI CyNIeprIO3UIUA MAarHUTHBIX NOJIeH. JIMHUM MarHUTHON
UHAYKIINH.

MarautHoe 1oje MPOBOAHMKA C TOKOM (TIPSMOTO IMPOBOJHMKA, KAaTyIIKHM M KpPYroBOTO
BuTKa). OnbIT Dpcrena.

Cuna Amnepa, €€ HanpaBJICHUE U MOAYJIb.

Cuna Jlopenua, e€ HampaBieHHE€ W MOAYJb. JIBH)KeHME 3apsHKEHHOWM YacTUIBI B
OJTHOPOJHOM MarHUTHOM noje. Pabota cuibl Jlopenna.

MarnuTHOe nose B Benecte. PeppoMarHeTHKy, rapa- U JMaMarHeTUKH.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: IPUMEHEHHE ITOCTOSHHBIX
MarHuToB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, JJIEKTpoJABUTaTENb SKOOH, YCKOPHUTEIU
3JIEMEHTAPHBIX YaCTHIL.

Hemoncmpayuu.

Kaptuna J#uHMH MHIYKIMA MAarHUTHOTO TOJS MOJOCOBOIO M MOJKOBOOOPAa3HOIo
ITOCTOSIHHBIX MarHUTOB.

Kaptuna 5vHUH MarHMTHOM MHAYKUMU TIOJI JUIMHHOTO IIPSIMOTO TIPOBOJHUKA H
3aMKHYTOT'O KOJIBIIEBOTO IIPOBOJHUKA, KATYIIKH C TOKOM.

B3aumozeiicTBue AByX NPOBOJHUKOB C TOKOM.

Cuia Amrepa.

HencrtBue cuibl JIopeHIa Ha HOHBI DJIEKTPOJINTA.

Habumoienue nBr>xeHus myyka 3JIeKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMN AecTBUS SIIEKTPOM3MEPUTENHLHOTO IPUOOPAa MAarHUTOAIEKTPUYECKONH CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomaol, npaKkmuxKym.

HccenenoBanue MarHUTHOTO I10J1S IIOCTOSIHHBIX MArHUTOB.

HccnenoBanue cBONCTB eppOMarHeTHKOB.

HccenenoBanue neicTBUSA TOCTOSHHOIO MArHUTA HA PAMKY C TOKOM.

N3mepenue cuinbsl AMriiepa.

N3y4eHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CHJIBI TOKA.

OrnpeneneHre MarHUTHOM MHAYKIIMY HA OCHOBE MU3MEPEHMsI CHIIBI AMIIepa.
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Tema 5. Inexkmpomaznumnas uHOYKYuUs.

SIBnenue snexTpoMarHUTHOM MHAYKUuHU. IloTox BekTopa marHuTHOW mMHAykKuuu. OJ(C
WHIYKIWW. 3aKOH 3JeKTpoMarHUTHOM MHAykunu Dapanes. BuxpeBoe snekTpuueckoe mole.
Toxku dyko.

O/1C nHIyKIIMK B IPOBOJAHUKE, JBMKYIIEMCS B OJTHOPOJJHOM MarHUTHOM IIOJIE.

IIpaBumno JleHna.

NunyktuBHOCTE. Karymika WHIYKTUBHOCTM B II€NM IMOCTOSHHOTO TOKa. SIBieHue
camouHaykiuu. JJ1C caMOMHIYKIIUU.

OHeprusi MarHUTHOTO MOJIS KATYIIKHA ¢ TOKOM.

DJEKTPOMarHuTHOE IOJIE.

TexHn4eckue yCTpONCTBA U TEXHOJOTHYECKUE IPOLECCHl: MHAYKIIMOHHAS 1€4Yb, COJICHOMU,
3aIUTa OT 3JIEKTPU3ALMH TeJ IPU ABM)KEHUN B MAarHUTHOM I10J1€ 3EMIIN.

Hemoncmpayuu.

HaGmronenue siBieHHs 3J1€KTPOMarHUTHON MHIYKIIWH.

UccnenoBanue 3aBucumoctd OJ[C MHAYKIMH OT CKOPOCTH H3MEHEHUS MAarHUTHOTO
[IOTOKA.

[IpaBuno Jlenna.

[Tanenue MaruuTa B aJIOMHUHHUEBOM (MelHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

Nccnenosanue 3aBucumoctu DJIC caMOMHAYKIIMUM OT CKOPOCTH M3MEHEHMsI CHJIbI TOKA B
LEIN.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npakmuKym.

HccnenoBanue sSBIEHUS AIEKTPOMAarHUTHON MHIYKIIMH.

Onpenenenne MHAYKIUNA BUXPEBOIO MarHUTHOT'O TOJIS.

HccnenoBanue siBIeHUS CaMOUHAYKIUH.

C6opka Mo/ie M JIEKTPOMarHUTHOTO TeHepaTopa.

Pa3nea 5. KosieOanusi u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHas cucrema. CBOOOAHbIE KOIEOAHHUS.

I'apmonnueckue  konebGanus.  Kunemarnyeckoe U JUHAMHYECKOE  OIMCAHHE.
DOHepreTuyeckoe oOmnucaHue (3aKOH  COXpaHEHHMs  MeXaHM4YecKod dsHeprum). BeiBoj
JUHAMMYECKOTO OINHCAaHUS TapMOHMUYECKMX KoJeOaHMH U3 UX DOHEPreTHYecKoro u
KMHEMAaTU4YEeCKOTO OITUCAHMS.

Amrmuntyaa u ¢aza konebaHuid. CBSI3b aMIUTUTYbl KOJIEOAHMM HCXOJHOM BEIMUYUHBI C
aMIUTUTY1aMU KoJieOaHui e€ CKOPOCTH U yCKOPEHUSI.

[lepuon u yactora xonebanuii. [lepuoa ManbIx cBOOOAHBIX KOeOaHUIT MaTeMaTHYECKOTO
MasTHUKA. [lepuos cBOOOAHBIX KOJIEOaHUH MPYKUHHOTO MasTHHUKA.

[TonsiTue o 3aTyxaromux kKonebaHusx. Boinyxnennsie konedanus. Pesonanc. PezonancHas
KpHBas. BnusiHue 3aTyxaHus Ha BUJ pe30HAHCHOW KPUBOM. ABTOKOJICOaHMS.

TexHuyeckue ycTpoWCTBa M TEXHOJOTMYECKHE IMPOLIECChl: METPOHOM, Yachl, Kaudesw,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuck KoaebaTeNbHOrO ABMKEHHUS.

Habuoienue He3aBUCUMOCTH NEpHOAa MaJIbIX KOJIeOaHU Irpy3a Ha HUTU OT aMILUIUTYbIL.

HccnenoBanue 3aTyxaromux KoieOaHUl M 3aBUCUMOCTH MEepHOAa CBOOOTHBIX KoeOaHUH
OT CONPOTHUBIICHUSI.

HccnenoBanue kojeOaHWi Trpy3a Ha MAacCHBHOM MNpYXUHE C LEIbi0 (OPMHPOBAHUSA
npesicTaBiIeHU 00 neanbHON MOJENN NPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs PHEPTUM MPH KoJIeOaHUAX rpy3a Ha Py KUHE.

UccnenoBanue BEIHYKIEHHBIX KOJICOaHUH.
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Habmoienue pesonanca.

Yuenuueckuit sxcnepumenm, nadopamopnusie pabomol, npaKmuxym.

W3mepenue neproaa cBOOOIHBIX KoJeOaHUH HUTSHOTO U MPY>KUHHOT'O MasiTHUKOB.
N3ydeHne 3aKOHOB ABM)KEHUS TeNa B X0JI€ KoJIeOaHU Ha yIIPyroM IMojBece.
W3y4yeHne BUKEHNUS HUTAHOTO MAsITHUKA.

[IpeoOpa3zoBanue FHEPTUH B IPY>KUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/IbI 3aTyXaIOUIMX KOJICOaHU.

HccnenoBanue BHIHYKJICHHBIX KOJEOAHUH.

Tema 2. Inexmpomaznumnsle Konedanusi.

Konebarenbuplii koHTYp. CBOOO/AHBIE 3JIEKTPOMAarHUTHBIE KoJeOaHHs B HICATHLHOM
kosnebatesibHOM KOoHType. ®Dopmyna Tomcona. CBs3b aMIUIUTYIbl 3apsdja KOHJAEHcATopa C
aMIUTUTY10i CUJIBI TOKA B KOJIeOaTeTbHOM KOHTYpE.

3aKOH COXpaHEeHMsI SHEPTUU B UI€aJIbHOM KOJe0aTeIbHOM KOHTYpE.

3aryxaromue 3JeKTPOMAarHuTHbIE KojeOaHus. BBIHYXICHHBIE 3JIEKTPOMAarHUTHBIC
Kosie0aHusl.

IlepemenHbIil TOK. MOIIHOCTE MEPEMEHHOIO TOKA. AMIUIMTYJHOE M JAEHUCTBYIOLIEE
3HaYeHHE CUJIbI TOKA U HAIPSHKEHUS MPU Pa3IuyHOW (opMe 3aBUCHMOCTH MEPEMEHHOIO TOKa OT
BpPEMEHH.

CuHycoOnaQIBbHBIN NIEPEMEHHBIN TOK. Pe3ucTop, KOHIAEHCATOp M KAaTyIIKa MHIYKTUBHOCTH
B LIENIU CUHYCOMJIAIbHOTO IIEPEMEHHOr0 TOKa. Pe30HaHC TOKOB. Pe30HaHC HanpsKeHUH.

Wneansubiii Tpancopmarop. IIponusBoacTBo, mepenada U moTpedIeHHUE DIIEKTPUUECKON
SHEPIHH.

DKOJIOrMYecKHe PHUCKU MpU MPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa HCHoib30BaHUs
AJIEKTPO3HEPTUH B ITOBCEHEBHOM KU3HMU.

TexHuyeckue yCTpoMCTBA M TEXHOJOTHMYECKHE MPOIECCHl: AJIEKTPUUYECKUI 3BOHOK,
reHepaTop NEPEMEHHOTO TOKA, JINHUU JIEKTPoIepe1ad.

Hemoncmpayuu.

CB0OO/IHBIE AIIEKTPOMArHUTHBIE KOJIEOaHMUS.

3aBUCUMOCTh 4aCTOTHI CBOOOIHBIX KOJI€OaHUI OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcumstorpaMMBl AJIEKTPOMArHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroIKX 3JIEKTPOMAarHUTHBIX KOJIeOaHuH.

Mojienb 37€KTpPOMarHuTHOTO T€HEPATOPA.

BrIHyKIeHHbIE CHHYCOUJAIbHbBIE KOJICOaHMs.

Pe3ucrop, kaTymka HHIYKTUBHOCTH U KOHJIEHCATOP B LIENH NIEPEMEHHOIO TOKA.

Pe3onaHc mpu mocienoBaTeNTbHOM COEAMHEHUU PEe3UCTOpa, KaTyIIKH HHIYKTUBHOCTU U
KOHJIEHCATOopa.

YcTpoiicTBO M IpUHLMT AeHCTBUS TpaHCcpopmaTopa.

Mosienb TUHUM 2IEKTPOIIEPEIAUH.

Yuenuueckuit sxcnepumenm, nabopamopuvie padomoi, npaKmuKym.

W3zyuenue tpanchopmaropa.

HccnenoBanue nepeMeHHOrO TOKa 4yepe3 MOCIIeI0BaTeNIbHO COEAMHEHHBIE KOHIEHCATOD,
KaTyIIKy U PE3UCTOP.

Habutoienue 31eKTpOMarHUTHOTO PE30HAHCA.

HccnenoBanue pabOThl HCTOYHUKOB CBETA B LIEMH MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60JIHbL.

MexaHnyeckue BOJIHBI, YCJIOBHSI UX pacmpocTpaHeHus. [lomepeuynble UM NpoJOJIbHBIE
BoJIHBI. Ilepnon, ckopocTs pacnpocTpaHeHHs M AauHa BOJHBL. CBONMCTBA MEXaHMYECKHUX BOJIH:
OTpa)keHue, npejaoMieHue, nHTepdepeHus 1 Tudpaxus.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3ByKka. Bricota ToHa. TemOp 3ByKa.

[IlymoBO€ 3arpsi3HEHUE OKPYKAIOIICH CPEIbI.
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OJNEKTPOMAarHUTHbIE BOJHBI. Y CIOBUS W3JIy4EHMs D3JIEKTPOMArHUTHBIX BOJIH. B3anmMHas
OpHUEHTALIMSI BEKTOPOB B 3JIEKTPOMArHUTHOU BOJHE.

CBoiicTBa  DJIEKTPOMAarHUTHBIX BOJIH:  OTPAKEHUE, IPEIOMIICHHE, IOJISIpU3aLus,
uHTepdepeHus 1 qudpaxus.

[IIkana 31eKTPOMAarHUTHBIX BOJH. [IpuMEHEHHE 3JE€KTPOMarHUTHBIX BOJH B TEXHHUKE U
OBITY.

[TpyHLIMIIBI paguOCBS3U U TeAeBUACHUA. Paguonokanus.

DJIeKTPOMarHuTHOE 3arpsi3HEHUE OKPYKArOIIel CpeIbl.

TexHn4yeckue ycTpOHCTBAa M IIPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
pamap, paguoNpUEMHHK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-meus, ymbTpazBykoBas
JUAarHOCTHKA B TEXHUKE U MEIULIUHE.

Hemoncmpayuu.

OO6pa3oBaHue U paclpoCTpaHEHNE TONEPEUHBIX U MPOJOIBHBIX BOJIH.

KoneO:mromeecs Ten0 Kak UCTOUHUK 3BYKa.

3aBHCUMOCTb JITMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUH.

Habumoienue orpakeHus: U NpeaoMIIeHHUs] MEXaHUUECKHUX BOJIH.

Habmronenue untepdepeHiun u Audpakmy MEXaHH4eCKUX BOJIH.

AKyCTHYECKHI1 pE30HAHC.

CBolicTBa yabTpa3ByKa U €ro IpUMEHEHUE.

Habmtonienue cBsSI3U I'POMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIMTYJIOM W 4acTOTOM
KoseOaHuil.

HccnenoBanne  CBOMCTB — 3JIGKTPOMArHUTHBIX ~ BOJIH:  OTpaK€HUE, MpPEJOMIICHUE,
noJsipuzanus, Tudpakuus, HHTepdepeHuus.

Oo6napyxeHnue nHOPaKpacHOTO U yIbTPa()HOIECTOBOTO U3TyUCHHUN.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, npaKmuKym.

N3yueHne mapameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacipocTpaHEHMsI 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpsamonuHeitHOE pacrpocTpaHEHHE CBeTa B OJHOpoAHOW cpene. JIlyu cera. ToueuHbri
HMCTOYHHK CBETA.

OtpakeHrne cBeTa. 3aKOHBI OTpakeHus cBera. [locTpoeHne M300paKeHUN B IUIOCKOM
3epkaie. Chepuueckue 3epKania.

[Ipenomnenne cBeta. 3aKOHBI TIPEJIOMJICHUS CcBeTa. AOCONIOTHBIM  TIOKa3aTelb
npenoMieHuss. OTHOCUTENbHBIA MOKa3aTeNnb NpenomiieHus. [locTosSHCTBO 4acTOThl CBeTa U
COOTHOIICHHE JIJTMH BOJH TMPH TEPEX0/ie MOHOXPOMATHUYECKOTO CBETAa Yepe3 TpaHUIly paszjena
JIBYX ONTUYECKUX CPE]I.

Xon nyueit B npusMe. Jucnepcus ceera. CiaoxHbIN cocTaB Genoro cBeta. L[Ber.

[Tonnoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yroi moJiHOro BHYTPEHHETO OTPaKEHHUS.

CobOuparoriie u paccewBaromme JUH3bBL. ToHkas smH3a. DOKycHOE paccTosHue |
ONTUYECKasi CUJia TOHKOW JHH3BL. 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHUS TOHKOU CQepUUIecKOi
JIUH3BI OT €€ TEOMETPUH U OTHOCUTEIILHOTO TTOKa3aTeNs IPEITOMIICHHUS.

dopmyJia TOHKOM JIMH3BL. Y BEIIMYECHUE, 1aBAEMOE JIMH30M.

Xon y4a, IpOIIEAIIETo JIHH3Y MO/ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOW ONTUYECKON OCH.
[TocTpoenue M300paKeHHIA TOYKHU u OTpe3Ka npsMoit B coOuparommx
Y PacCEUBAIOIINX JIMH3aX M UX CHUCTEMaXx.

OnTrueckue npubopsl. Paspernaroniasi cmiocoOHOCTh. ['1a3 Kak onTUdeckasi cucrtema.

[Ipenenbr npUMEHMMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas onrtuka. HMHrepdepenius cBeta. KorepeHTHble HWCTOYHUKH. Y CIOBHSA
HaOMIOZICHUST MaKCUMyMOB W MHUHUMYMOB B HHTEP()EPEHIIMOHHON KapTHHE OT JBYX
KOT€PEHTHBIX HCTOYHUKOB. [IprMeps! Kilaccuyeckux HHTEP(PEPEHITMOHHBIX CXEM.
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Hudpakuust cBera. Judpakumonnas pemeérka. YcloBue HAOMIOACHHUS TJIABHBIX
MaKCUMYMOB TIPH MaJIeHUA MOHOXPOMATHYECKOTO CBETa Ha JUPPAKIIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHudeckue yCTPOWCTBA M TEXHOJOTMYECKHUE TIPOIECCH: OYKH, JIyIa, MEpPUCKOII,
¢doToanmapaT, MHUKPOCKOI, TMPOCKIIMOHHBIN amnmapar, MPOCBETICHHE ONTHUKH, BOJIOKOHHAS
ONTHKA, AUPPAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHMSI CBETA.

UccnenoBanue npenomMiIeHHs CBETa.

HaGmronenue noHOTO BHYTPEHHETO OTpaykeHus. Moiesib CBETOBO/IA.

HccnenoBanue xoaa CBETOBBIX MTyYKOB Yepe3 IIOCKONAPAIIEIbHYIO TUIACTUHY U TPU3MY.

HccnenoBanue CBONCTB N300paKEHHM B JIMH3aX.

Mopaenu MUKpPOCKOIIa, TelecKona.

HaGmronenue naTepdepeHnmm creta.

HaOmroienre 11BETOB TOHKUX IUIEHOK.

Ha6mronenue nudpaximu cera.

N3yuenune qudpakimOHHON PEIIETKH.

HaGmronenue nudpakiinoHHOTO CIEKTpa.

Habmoienue nucnepcuu cBera.

HaGmronenue nonspusamnuu cBeTa.

[IpumeHeHre NoNSIPOUIOB AJIsl U3YUEHUSI MEXaHUYECKUX HANPsHKEHUI.

Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomot, npakmukym.

N3mepenne nokazatens IpeOMICHHS CTeKJIa.

UccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PACCTOSTHUSI OT BEIIECTBA (HA MPUMEPE JKUIKHUX
JIUH3).

N3mepenne GoxyCHOTO pacCTOSTHUSI PACCEUBAIOIINX JIHH3.

[Tomydenue n300pakeHUs B CUCTEME M3 TIOCKOTO 3epKajia U JINH3HI.

[Tomyuenue n300pakeHUs B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeneCKOMMYECKUX CUCTEM.

HaGmonenue qudpakiuu, nHTephEpeHITNN U TIOJIIPU3AIN CBETA.

N3yueHue nonsipusaiiiy cBeTa, OTPAXEHHOTO OT MOBEPXHOCTU JUAJICKTPUKA.

N3yuenune naTepdepeHIny 1a3epHOro U3TyUYCHUs Ha IBYX IIETIAX.

Habmoenue nucnepcuu.

Ha6mronenue u uccnenoBanue qudpakiiMOHHOTO CIIEKTpa.

N3mepenue 1uHbI CBETOBOW BOJIHBI.

[Tomyuenue criekTpa U3TydeHHs] CBETOIUOA TIPH MTOMOIIH TH(PPAKITMOHHON PEIIETKH.

Paznen 6. OcHOBBI crienMaJIbHOW TEOPHUH OTHOCHUTEILHOCTH.

I'paHuLBl IPUMEHMMOCTH KJIACCHUYECKOW MexaHukW. llocTynaTsl crenualbHOW TEOpUU
OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHON  uHTepBai.  llpeoOpazoBanust  Jlopenma.  YcnoBue
NPUYMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU U COKpalleHUE
JUIVHBI.

OHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHIBI.

CBs13p Macchl C SHEPTUEN U UMITYJIbCOM PEIATUBUCTCKOM YAaCTHUIIBI. DHEPTHUS TOKOS.

TexHuueckue yCTpONMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CIIYTHHKOBBIE NPHUEMHHKH,
YCKOPUTEIIN 3aps’KEHHBIX YaCTHLL.

Y4eHnyecKui IKCIEPUMEHT, JIabopaTOpHbIE PA0OTHI, MPAKTUKYM.

OmnpeneneHre UMITyJIbCa M SHEPTUU PEISITUBUCTCKUX 4YacTHIl (M0 ¢oTorpadusM TPEKOB
3apsKEHHBIX YaCTHIl B MATHUTHOM TIOJIE).

Paznen 7. KBanroBas pusuka.
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Tema 1. Kopnyckynapno-601m10860ii 0yanusm.

PaBHOBecHOE TemoBoe wW3NMydeHHE (M3IydeHHe aOCOMIOTHO YEPHOTO Tena). 3aKoH
cmenienus Buna. ['unoresa [1nanka o kBaHTax.

®DoTOHBI. DHEPTUS U UMITYJILC (POTOHA.

®otordpdext. OnbiTel A. I'. CroneroBa. 3akoHsl ¢orodpdekra. YpaBHeHHe DHHIITEHHA
st poroaddexra. «KpacHas rpanuna» hortodrddekra.

JlaBneHue cBeTra (B YacTHOCTH, JaBJIEHHME CBeTa Ha aOCOJIOTHO MOTJIOMIAIOUIYI0 U
a0COJIIOTHO oTpakaromyto nmoBepxHoctsb). OmbrTe [1. H. JleGenena.

BonnoBeie cBoiicTBa uyactul. Bosnbl ne bpoinsa. [inHa BosnHbl ne bpoiins u pasmepsl
o0nacTh  JOKalW3alMW  JBWXKylIeicss yacTuipl. KopmycKylispHO-BOJTHOBOM — Jyanu3M.
Judpaxiyst 371€KTPOHOB Ha KpHCTAIIIax.

Crennduka n3mepenuii B Mukpomupe. CooTHolieHus HeonpeaenénHocrel ['elizendepra.

TexHUuecKkue yCTpOHCTBA M TEXHOJOTHUECKHE MPOIECCHl: CHEKTPOMETP, (POTOIIEMEHT,
¢dboTogaTuuK, TYHHEIbHBIH MUKPOCKOII, COJTHEUHas 6aTtapesi, CBeTOANO/.

Hemoncmpayuu.

®otor¢h(PeKT HAa YyCTAHOBKE C ITMHKOBOM TIIIACTHHOM.

HccnenoBanue 3ak0HOB BHeMIHEro ¢porodddexra.

HccnenoBanue 3aBUCMMOCTH COMTPOTUBIICHHS MOTYIIPOBOAHUKOB OT OCBEHIIEHHOCTH.

Ceeronnon.

Conneunas Oartapes.

Yuenuueckuit sxcnepumenm, nabopamopuvie padomoi, npakmuKym.

Hccnenosanue poropesucropa.

W3mepenue nocrosiHHoi [Inanka Ha ocHOBe uccnenoBaHus GoTorpdexTa.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA Yepe3 CBETOAUO/ OT HATIPSKEHHUS.

Tema 2. @usuxka amoma.

OnbITHI 110 MCCNIEA0BAaHUIO CTpoeHus atoMa. [lnanerapuas mozens aroma Pesepdopaa.

[Toctynatsl bopa. U3nyuyenue u mormioiieHne (HOTOHOB IMpPU MEPEXOAE aToMa C OJHOTO
YPOBHS SHEPTUU Ha JAPYTOM.

Bunel ciektpoB. CieKTp ypOBHEHN 3HEPrUU aTOMa BOAOPOAaA.

CrioHTaHHOE U BBIHYKJEHHOE U3IyueHue csera. Jlazep.

TexHnyeckue ycTpoWCTBAa M TEXHOJOTMYECKHE MPOLECCHI: CIEKTPAIbHBIN aHAJIN3
(cTieKTpOoCKoOIT), J1a3ep, KBAHTOBBIA KOMIIBIOTED.

Hemoncmpayuu.

Mopenb onsita Pesepdopaa.

Habnronenue muHeHYaThIX CIIEKTPOB.

VYeTpolCTBO U AEUCTBHE CYETUMKA HOHU3UPYOIIUX YaCTHILL.

Onpenenenne AJIMHBI BOJIHBI JIA3EPHOTO U3JIYYECHHUS.

Yuenuueckuit sxcnepumenm, nabopamopusvie padomoi, npaKmuKym.

Habmronenue mTuHEHYaToro crekTpa.

HccnenoBanue criekTpa pa3pekKeHHOTO aTOMapHOTO BOJOPOJa U U3MEpPEHHUE MOCTOSHHOM
Pun6epra.

Tema 3. Du3uka amomHo20 A0pa u 31eMEeHMAPHHLIX YACMUY,.

Hyxnonnas mopnens siapa ['eiizen6epra—lBanenko. 3apsan sinpa. MaccoBoe 4ucio sijpa.
N3otomsl.

PagnoakTuBHOCTh. Anb(a-pacnaj. DJIEKTPOHHBIA M MO3UTPOHHBIN OeTa-pacmaa. I'amma-
U3ITyYEHUeE.

3aKkOH PaJMOAKTUBHOro pacmnajga. PanmoakTuBHBIE H30TONBI B npupone. CBoiicTBa
MOHM3UPYIOUIET0  W3NMyueHus. BiusHue pagMoakTUBHOCTM HA  KUBBIE  OPraHU3MBI.
EcrectBenHnsblit o uznyuenus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. Jledekt maccol spa.
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Snepubie peakuuu. Jlenenue u cuHTE3 sAAep. SnepHsle peaktopbl. [IpoGiemsr
YIPaBISEMOT0 TEPMOSAEPHOIO CHUHTE3a. OKOJOTHMYECKHE aCIeKThl Ppa3BUTUA  SACPHOU
OHEPIeTUKHU.

Mertoasl perucTpauuy U UCCIET0BAHMS JIEMEHTAPHBIX YaCTHL.

@yHIaMEHTaIbHBIE B3aUMOACUCTBUSA. bapnoHbl, Me30HBI U JieNTOHBL. [IpencraBienue o
CrangaptHoil Moaenu. KBapk-TiIr0OHHAast MOJI€NIb AIPOHOB.

®dusuka 3a npenenamu CtanaapTHoi mojenu. TEMHast MaTepust U TEMHAs SDHEPIHSL.

EnunctBO usnyeckoil KapTUHBI MUpA.

TexHuueckue ycTpoucTBa U TEXHOJOTHMYECKHUE IPOLIECCHI: JO3UMETpP, Kamepa BuibcoHa,
SJIEPHBIA  pEaKTop, TEPMOSIACPHBIM peakTop, aToMHas Oom0a, MAarHUTHO-PE30HAaHCHAs
TOMOTpadus.

Yuenuueckuit sxcnepumenm, nabopamopusvie padomoi, npaKmuKym.

HccnenoBanue TpeKoB 4acTHIL (TI0 TOTOBBIM (oTorpadusm).

HccnenoBanue paaoakTUBHOTO (OHA C UCTIOIB30BAaHUEM JI03UMETPA.

W3yuenue nornomeHus 0eTa-4acTul] aTlOMUHHUEM.

Pa3neu 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH.

Oranbl  pa3BUTHS ~ acTpoHOMuH. [IpukiiamHOE W MHMPOBO33PEHUECKOE  3HAYEHUE
acTpoHoMuH. IIpUMEHMMOCTh 3aKOHOB (HU3UKU A OOBSICHEHHS NPUPOAbI KOCMUYECKHUX
00BEKTOB.

Metoapl acTpoHOMHYECKMX HcciaenoBaHuil. COBpPEMEHHBIE ONTUYECKUE TEJIECKOIIBI,
paavoTeNIeCKOIbl, BHEATMOC(EpHasi aCTPOHOMHUS.

Bup 3Bé3anoro neba. Co3Besaust, apKue 3BE3/bI, IIAHETHI, X BUAUMOE JABIKEHHE.

Conneynas cucrema.

Connue. ConHeunast akTUBHOCTB. McTounuk sneprun ComnHua u 3BE31.

3BE31pI, HMX OCHOBHBIE XapaKTEPUCTUKHU. Jluarpamma «CHEKTpajbHBIA KJacC —
CBETUMOCTB». 3BE3/IbI TTIABHOM MOCIEA0BATEIBHOCTH. 3aBUCUMOCTD «MacCa — CBETUMOCTBY IS
3BE3l TJIABHOW  IIOCJIEIOBAaTEIbHOCTH. BHyTpeHHee crTpoeHne 3BE3n. CoBpeMeHHbIE
IIPEJICTaBICHMSI O IPOMCXO0XKIEHUH 1 3BotoIK CoJHIa U 3BE3/. DTalbl )KU3HU 3BE3N.

Muineunsii [IyTh — Hamia ["anaktuka. [lonoxxenue u npumxenne Connua B ["amaktuke. Turbl
rajakTuk. PaguoranakTuku v kBazapsl. YEpHbIE ABIPHI B sIpax rajakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3axkon XaO6ma. Pazberanue ramaktuk. Teopus
bonbiioro B3peiBa. PennkTOBOE N3IyUYEHHE.

MacmrabHast ctpykTtypa Beenennoil. Meraranaktuka.

Hepemménnsie npo0iaeMbl aCTpPOHOMUH.

Yuenuueckue nabnrooenus.

HaGmonenuss  3BE3gHOro Heba  HEBOOPYXKEHHBIM  IJ1a30M € HCIOJB30BaHHEM
KOMITBIOTEPHBIX ~MPWJIOKEHUH JJI1  ONpeAeNieHUs] TOJOXKEHUs HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE c03Be3a1sI CEBEPHOIO NOMYyIIApHs U IPKUE 3BE3/BI.

HaGmronenus B Teneckon JIyHbI, TUIaHET, TYMaHHOCTEH ¥ 3BE3THBIX CKOTUICHHM.

Pu3nyecKuil NPaKTHKYM.

Crioco6b1 m3MepeHust (GU3HMUECKUX BETMYHMH C UCIIOJIb30BAHUEM aHAJIOTOBBIX U IIU(POBBIX
U3MEPUTENIBHBIX NPUOOPOB W  KOMIIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIIOTHBIE U
OTHOCHUTEJIbHBIE  MOTPEIIHOCTH  H3MepeHUuN  ¢u3ndyeckux BenuuuH. OneHKa TpaHUI]
MIOTPELTHOCTEMN.

[IpoBeaeHME KOCBEHHBIX U3MEPEHUH, UCCIEAOBAHNI 3aBUCUMOCTEH (DM3HUUECKUX BEITMYNH,
IPOBEpPKA TNPEJUIOKEHHBIX TUoTe3 (BbIOOp M3 paboOT, ONMUCAHHBIX B TEMATUYECKHX pa3lenax
«Y4YeHNUECKU SKCTIEPUMEHT, 1a00paTopHble pabOThl, IPAKTUKYM» ).

O0o0maroniee noBTOpPeHUeE.

O6o0menne W cucTemMaTH3alMsl  COJEp)KaHUs  pasfenoB  Kypca «MexaHHKay,
«MonekynsipHass (pu3MKa U TePMOAMHAMHKA», «DNEKTpoAHHaAMUKay, «KomebaHus u BOJHBIY,
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«OCHOBBI CHENMAIbHON TEOPHUM OTHOCUTENbHOCTH», «KBaHTOBas Qusuka», «IeMEHTHI
aCTPOHOMUU U aCTPOPU3UKIY.

Ponp (QU3MKM W acTpOHOMHUH B HKOHOMHUYECKOW, TEXHOJIOTMYECKOH, COLMAIbHOM u
ATHUYECKON cdepax JesATEJbHOCTH 4YeNOBEKa, pojlb WU MecTOo (U3UKM W acTPOHOMHUHU B
COBPEMEHHOW HAyYyHOW KapTHMHE MHUpPA, 3HAYEHHE OIMCATEJIBHOM, CHCTEMAaTU3UPYIOLIEH,
OOBSICHUTENLHON M MPOTHOCTHYECKON (pyHKIUN Ppu3nueckoi Teopuu, poib GU3NYECKON TEOpHH
B (pOopMHpPOBaHUM TPEACTABICHUN O (U3NUECKONW KapTHHE MHMpa, MECTO (PU3MUECKONW KapTHHBI
MUpa B 0011IeM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTABICHUHN O IPUPOJIE.

MexnpeameTrHbie CBA3H.

Nzyuenne kypca ¢uszuku yriayoaéHHOTO ypoBHS B 11 Kiacce oCyIIecTBISETCS C y4ETOM
COJIepKATENbHBIX MEXIPEIMETHBIX CBsSI3€ € KypcaMH MaTeMaTUKd, OWOJOTHH, XHMUH,
reorpaduu U TEXHOJOTHUHU.

MesicnpeOmemmuvle  nOHAMUA, C6A3AHHBIE C  U3YYEHUEM  MEMOO008  HAYUHOZ20
no3HaHUA: SBICHUE, HAy4yHbIM ¢akT, rumore3a, (usnueckas BeIMYMHA, 3aKOH, TEOopus,
HaOJI0IeHUe, SKCIIEPUMEHT, MOJEIUPOBaHUEe, MOJIeNb, U3MEPEHUE, TMOTPEIIHOCTH M3MEPEHUH,
W3MEpUTEIbHBIE TPHOOPHI, I poBas 1adbopaTopusi.

Mamemamuka: pelieHre CUCTEMbl ypaBHeHUH. TpuroHomerpuueckue (QyHKLIUH: CHHYC,
KOCUHYC, TaHI'€HC, KOTAaHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIAECTBO. BekTopel U ux
MPOCKIIMM Ha OCH KOOPAMHAT, CIOXXEHHE BEKTOpPOB. IIpoM3BOIHbIE 3J€MEHTapHBIX (YHKIHUH.
[Ipu3naku nomodus TpeyroabHUKOB, OMPEIeTIeHNE TUIOIIAIN UIOCKUX GUryp u o0bEma ted.

Buonozua: snextpuyeckue SBICHUS B JKUBOW INpHpoOJE, KoieOaTeslbHbIe JBUKECHUS B
KUBOM  TpHUpOJiEe,  OKOJOTHYECKHE  PHUCKH  TpPU  TMPOU3BOJACTBE  DIIEKTPOIHEPTUH,
AJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPY)KAIOIIEH Cpelbl, YyJIbTpa3ByKoOBas JUArHOCTHKA B
MEIUIMHE, ONITUYECKHUE SIBJICHUS B )KUBOM MPUpPOE.

Xumusa: CTpOEHHME aTOMOB M MOJIEKYJ, KpPUCTAJUIMYECKas CTPYKTypa TBEPABIX Tel,
MEXaHU3Mbl 00pa30BaHMs KPUCTATUINYECKON pEelIETKH, CIEKTPaIbHBIN aHaIH3.

T'eocpagpua: marHuTHBIE TIOTIOCA 3€MJIM, 3aJI€KH MAarHUTHBIX Py, (GOTOCHEMKA 3eMHOM
MMOBEPXHOCTH, cericmorpad.

Texnonozua: NPUMEHEHUE TIOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB, 3JIEKTPOJBUTATEID
SxkoOu, reHepaTOp NEPEMEHHOTO TOKa, WHIYKIMOHHAs Ie4yb, JIMHUU JJIEKTporepesad,
AJIEKTPOABHUraTeNb, pajxap, PpaaUONPUEMHUK, TeNeBU30p, aHTeHHa, Ttenedon, CBY-meus,
yIbTPa3ByKOBasi JUArHOCTHKa B TEXHUKE, MPOEKLUMOHHBIM amnmapar, BOJIOKOHHAs ONTHKA,
COJIHEeYHas OaTtapesi, CIIyTHUKOBbIE MPUEMHUKH, siZIepHasi SHEPTreTHKa U HKOJIOTHUECKUE aCTIeKThI
e€ pa3BUTHI.

2. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBLI 11O ®PU3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUAINYHOCTHBIE
PE3YJIBTATDBI

JJUYHOCTHBIE PE3YJIBTATHI
JINYHOCTHBIE Pe3yJbTaThbl OCBOCHHUS y4eOHOro mpeamera «Du3nkay [JOKHBI OTpPaKaTh
TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOUINXCs PYyKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTpPEHHEH
MO3UIMENA JIMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHUEHTALMH, TO3UTHUBHBIX BHYTPEHHHX
yOeXaeHuld, COOTBETCTBYIOIIMX TPAAUIMOHHBIM IEHHOCTSM POCCHIMCKOrO  OOIIecTBa,
pacIIMpEeHHE KU3HEHHOTO OMbITa M OMbITA ACATEIBHOCTA B IMPOLECCE PEATU3AUUA OCHOBHBIX
HaIPaBJIEHUN BOCIIUTATEIBHON EATEIIbHOCTH, B TOM YUCJIE B YACTHU:

rPaskIaHCKOIr0 BOCIIUTAHUSA:
. cOPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMH  OOYYaromerocss Kak AaKTUBHOTO H
OTBETCTBEHHOTO WJIEHA POCCHICKOTO 00IIECTBA;
. MPHUHATHE TPATUIMOHHBIX OOIIEYETIOBEYECKIMX TYMAHHUCTUYECKUX U JIEMOKPATUYECKUX
IIEHHOCTEI;
. TOTOBHOCTh BECTH COBMECTHYIO ACSITEIBbHOCTh B MHTEpEcax TPakJaHCKOTO OOIIEeCTBa,
y4acTBOBATh B CAMOYTIPABIICHUH B 00Pa30BaTEILHOM OPTaHU3AINH;
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. yMEHUE B3aUMOJEHUCTBOBATh C COLUAJIbHBIMM HMHCTUTYTaMU B COOTBETCTBHM C HX
GYHKIUSAMHI U Ha3HAYEHUEM;

. TOTOBHOCTD K Fy'MaHI/ITapHOI\/'I u BOHOHTépCKOﬁ ACATCIIBHOCTH.

NATPUOTHIECCKOI'O BOCIIMTAHUSA:

° C(bOpMI/IpOBaHHOCTB pOCCHfICKOfI Fpaﬂ(ﬂaHCKOﬁ UICHTUYHOCTH, MATPUOTHU3MA,

. IHEHHOCTHOC OTHOIICHHWE K TOCYJApCTBECHHBIM CHMBOJIAM, AOCTHXXCHHUAM pOCCHﬁCKHX

yu€HBIX B 0071aCTH (PU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

. c(OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO TIOBEACHUS;

. CIIOCOOHOCTH OIICHMBATh CUTYAlIMIO U IPUHUMATh OCO3HAHHBIE PEIIEHUs, OPUEHTUPYSChH
Ha MOPAJIbHO-HPABCTBEHHBIEC HOPMBI U LICHHOCTH, B TOM YHCJIE B J€ATEIbHOCTH YYEHOTO;

. OCO3HAHME JINYHOTO BKJIaJa B IOCTPOEHHE YCTOMUUBOrO OyyIIEro.

3CTEeTHYECKOI0 BOCIIMTAHMSA:

. JCTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOUYAsl SCTETUKY HAyYHOI'O TBOPYECTBA, IPUCYLIETO

¢bu3nueckoil Hayke.

TPYAOBOI0 BOCTIMTAHHUS:

. UMHTEpEeC K pas3IuyHbIM cdepaM NpoPecCHOHANbHON NeATeNbHOCTH, B TOM YHUCIE
CBS3aHHBIM C (DM3UKOW M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp OymayIIen
npodeccuu U pearu30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE JIaHbI;

. TOTOBHOCTBH M CIIOCOOHOCTHh K 0Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (DU3UKU Ha
NPOTSDKEHUH BCEH JKU3HU.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

. c(OPMHPOBAHHOCTh JKOJOTMYECKON KYJIbTYpbI, OCO3HaHHE TIJI0O0ANIBHOTO XapakTepa
AKOJIOTMYECKUX MPoOeMm;

. IUIAaHUPOBaHME U OCYUIECTBJICHUE JEHCTBUI B OKpY’Kalolled cpeie Ha OCHOBE 3HAHUSA
LeJel YCTOMYMBOTO Pa3BUTHSI YEJIOBEYECTBA;

. paciIMpeHre OmbiTa JAEATENIbHOCTH HKOJOTHMUECKOW HANpaBJICHHOCTH Ha OCHOBE
MMEIOLINXCS 3HaHUHU 1o (pusmke.

LHEHHOCTH HAYYHOI' 0 MO3HAHUS:

. C()OPMHPOBAHHOCTh MMPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (pU3NUECKON HAYKU;
. OCO3HaHUE LIEHHOCTU HAYyYHOU JeSTeIbHOCTH, TOTOBHOCTD B IpOIIeCcCe N3YUeHUs (PU3UKU

OCYHICCTBIIATH MPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIBHOCTh MHAWUBUAYAJIBHO U B T'PYIIIC.

METAINIPEJIMETHBIE PE3YJIbTATbI
ITo3HaBaTe/IbHBbIE YHUBEpPCAJIbHBbIE YUeOHbIe 1eliCTBUS
Ba3zoBble JJoruuyeckue aeicTrBus:

. CaMOCTOSITENIbHO (HOPMYIHpPOBaTh U aKTyaJU3UpOBaTh MNpobiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

. ONPEIENATh UENH IEATEIbHOCTH, 33aBaTh TapaMeTPbl U KPUTEPUHU UX JTOCTHKECHMS;

. BBISIBIIAITh 3aKOHOMEPHOCTH M TNPOTHUBOpPEYMST B paccMaTpUBaeMbIX (pusnyeckux
SIBJICHUSIX;

. pa3pabarbiBaTh IUIAaH pelIeHUS NOpoOjaeMbl ¢ y4éTOM aHajau3a HMEIOIIUXCS
MaTepUalbHBIX U HEMATEPUAIBHBIX PECYPCOB;

. BHOCUTb KOPPEKTUBBI B JAEATEIbHOCTH, OLEHUBATh COOTBETCTBUE PE3YJIHTATOB LIENSM,
OLICHUBATh PUCKH ITOCIIEICTBUI AESITEIBHOCTH;

. KOOPJMHUPOBATh M BBHIMOJHATH PAa0OTy B YCIOBHUSX pPEaIbHOT0, BHPTYAIBHOTO H
KOMOMHHMPOBAHHOT'O B3aUMOJICICTBHS;

. pa3BUBATh KPEaTMBHOE MBIIUICHUE NP PEILICHUH KU3HEHHBIX MPOOIIEM.

Ba3oBble uccienoBare/bcKkue 1eCTBHA:

. BJIaJIeTh HAyYHOW TEPMHUHOJIOTHEH, KIIIOYEBBIMU MOHATUAMU U METoJaMH (pu3nyeckont
HaYyKU;
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. BIIQ/ICTh HAaBBIKAMHU y4eOHO-MCCIIEIOBATEILCKON M MPOSKTHOW NEATENILHOCTH B 001acTH
(hU3UKH, CIOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSATEIILHOMY TOMCKY METOJIOB PEIICHUS 3a71ad
(U3UYECKOTO CoepKaHUs, TPUMEHEHHUIO Pa3TUIHBIX METOI0OB TTO3HAHHUS,

. BIIQJIETh BUJAMHU JIEATCIBHOCTH TIO TIOJYYCHHIO HOBOTO 3HAHUS, €T0 HMHTEPIIPETAIUH,
MpeoOpa3oBaHUI0O M TPUMEHEHUI0 B PA3IMYHBIX YYEOHBIX CUTYyallUsX, B TOM 4YHCIE MPHU
CO3/IaHUU yUEOHBIX MPOCKTOB B 00J1aCTH (DU3UKH;

. BBISIBJIATh MPUYMHHO-CIICJICTBEHHBIE CBSI3UM U AKTYaJIM3UpPOBATH 3aJady, BbIIBUTaTh
TUNOTE3y €€ pEeIICHUs, HAaXOAWTh AapTryMEHTHI Ui JI0OKa3aTelIbCTBAa CBOWX YTBEPIKICHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PEIICHMUS;

. aHAJIM3UPOBaTh TIOJYYEHHBbIE B XOJI€ pEIIEeHUs 3aJadd pe3yibTaTbl, KPUTUYECKU
OLICHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

. CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIC 3aJaud B 00pa30BaTEIbHOMN JIESITEIBHOCTH, B
TOM YHUCIIE MIPU U3YUYSHUH (PU3UKU;

. JaBaTh OIEHKY HOBBIM CUTYaIIUsIM, OLIEHUBATh MIPUOOPETEHHBIN OTIBIT;

. YMETh MePEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00JIACTh KU3HEACITETbHOCTH;

. YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeil;

. BBIJIBUTaTh HOBBIC UJIEU, TIPEAJIaraTb OPUTMHAIbHBIC TOAXOAbl U PEIICHMUS;

. CTaBUTH NMPOOJIEMBI U 337a4H, I0MYyCKAIOIINe albTepHATUBHBIC PEILICHUSI.

Padora ¢ undopmanmueii:

. BJIa/IETh HaBBIKAMH IOJIy4eHUsI HHPOpMAUU (PU3UUYECKOTO COJEPKaHUS U3 UCTOUHHUKOB

pa3HBIX THIIOB, CaMOCTOSITENIBHO OCYIIECTBJISATh IOMCK, aHAJINW3, CUCTEMATHU3alMI0 U
MHTEPIIpEeTalNIi0 HHPOPMAIMK Pa3INUHbIX BUIOB U (DOPM Ipe/ICTaBICHMUS;

. OLIEHUBATh JJOCTOBEPHOCTh MUH(OPMAIIHH;

. UCIIONIb30BaTh CpPEACTBA HMH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B
pelIeHUH KOTHUTHUBHBIX, KOMMYHHUKAaTHBHBIX M OPraHM3AIMOHHBIX 3aJad C COOJIIOJICHHEM
TpeOOBaHUIl 3PrOHOMUKH, TEXHUKH O€30MacCHOCTH, TUTUEHBI, pecypcocOepekeHts, IPaBOBbIX U
TUYECKHX HOPM, HOPM HH(POPMAIIMOHHOM 0€301acHOCTH;

. CO3/1aBaTh TEKCTHl (DU3MUECKOTO COJAEp)KAaHHUA B pPA3NIUYHBIX (opMarax c Y4ETOM
Ha3HaueHUs MHPOpPMALMU U LEJIEBOM ayAuTOpUH, BBHIOMpas ONTUMAIBHYI0 (GopMy
MIPEACTABJICHUS U BU3YyaJIU3alNH.

KoMMmyHukaTHBHBIC yHHBepcaabHble y4eOHbIe 1eHCTBHUSA:

. OCYIIECTBJIAThH OOIIEHNE HA YpoKaX (PU3UKH U BO BHEYPOUHOI J1€ATEIbHOCTH;

. pacro3HaBaTh MPEANOCHIIKY KOHMIMKTHBIX CUTYalluid U CMATYaTh KOH(IUKTHI;

. Pa3BEPHYTO M JIOTMYHO M3Jaratb CBOKO TOYKY 3pPEHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

. MMOHMMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMaH/IHON U HHIMBUAYAIbHON pabOTHI;

. BbIOMPATh TEMATUKY M METOJAbI COBMECTHBIX NEHCTBUI ¢ Yy4ETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN KaKJ0T0 4JI€HA KOJUIEKTUBA;

. IIPUHUMATh LENH COBMECTHOM JAESITEIbHOCTH, OpPraHMU30BBIBaTH M KOOPAWHUPOBATH

JNEUCTBUSL TO €€ JOCTHKEHHUIO: COCTAaBJATh IJIaH JACHCTBHM, PaClIpeleisiTh POJIM C YUYETOM
MHEHHUH YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOM paboThI;

. OLIEHMBATh Kaue€CTBO CBOETO BKJIAJa M KaX/I0T0 yYaCTHHKA KOMaH/bl B OO pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

. IpeaJiaraTh HOBBIE NMPOEKTHI, OLIEHUBATh WJIEH C MO3MIMH HOBHU3HBI, OPUTHMHAIBHOCTH,
MIPAaKTUYECKON 3HAYUMOCTH;

. OCYLIECTBJIATh IO3UTUBHOE CTPATETMYECKOE ITOBEIACHUE B PA3NIMYHBIX CHTyalUsX,
MPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIC yHUBEpCaJIbHbIE Y4eOHbIE 1efiCTBUSA

Camoopranuzanms:

. CaMOCTOSITENIFHO OCYIIECTBISATh MMO3HABATENIbHYIO NIEATEIBHOCTh B 00JIacTU (DU3UKU U
aCTPOHOMHUH, BBISBJIATH MPOOJIEMBI, CTABUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3a/1a4H;
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. CaMOCTOSITEJIBHO COCTABJIATh IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX 3a1ad, IUIaH
BBITIOJTHCHHSI TIPAKTHYECKONM pabOThl C Y4ETOM MMEIOMIUXCS PECYypCoOB, COOCTBEHHBIX
BO3MOXHOCTEN U MPEANIOYTEHUI;

. JaBaTh OIEHKY HOBBIM CUTYaIIHsIM;
. paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEANOYTESHUH;

. JIenaTh OCO3HAHHBIM BHIOOP, apTyMEHTHPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

. OIICHUBATH MIPUOOPETEHHBIN OIIBIT;

. croco0cTBOBaTh (HOPMHUPOBAHUIO W TPOSBICHUIO OJPYIUIHH B o0nacTu (QU3UKH,

MTOCTOSTHHO TTOBBITIIATh CBOM 00pa30BaTEIbHBIN M KYJIbTYPHBIA YPOBEHD.
CaMOKOHTPOJIb, IMOIIUOHAJIbHbI MHTE/IEKT:

. JIaBaTh OLIEHKY HOBBIM CHUTyallMsIM, BHOCUTb KOPPEKTUBBI B J€ATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LIETIAM;

. BJIaJIETh HaBbIKAMHM MO3HABATENbHOM peQuieKCMM KaK OCO3HAaHHS COBEPIIAEMBIX
JEUCTBUN U MBICIIUTEIIBHBIX IIPOLECCOB, UX PE3yIbTATOB U OCHOBAHUN;

. MCIOJIb30BaTh MPUEMBI peIeKCUH IS OLIEHKU CUTYalllu, BEIOOpa BEPHOTO PEILIECHUS;

. YMETh OLICHUBATh PUCKUA U CBOEBPEMEHHO IIPUHUMATh PEILICHUS 110 UX CHUKCHHUIO;

. IIPUHUMATh MOTUBBI U ApTYMEHTBI APYTUX IPU aHAIU3E PE3YNIBTATOB JIEATEIbHOCTH;

. NPUHUMATh ce0s, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA,

. IIPUHUMATh MOTUBBI U ApTYMEHTBI APYTUX IPU aHAIU3E PE3YNIBTATOB JIEATEIbHOCTH;

. MPU3HABATh CBOE MPaABO U MPaABO JPYTUX HA OLIMOKH.

B mporecce mOCTMXEHHS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHUS MPOTpaMMBbI O (U3HKE IS
YPOBHSI CpeAHETo 00IIero oopazoBaHusl y O0O0y4YarOUIMXCs COBEPIICHCTBYETCS SMOIMOHATBHBIN
WHTEJUICKT, MPEe/IoJIaralomuid copMupoBaHHOCTD:

. CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE COCTOSTHUE,
BHJICTh HAINPaBJICHUS Pa3BUTH COOCTBEHHOW dMOIMOHAIBHON c(ephl, ObITh YBEPEHHBIM B ce0e;
. CaMOpETyJIMPOBAHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUue MPUHUMATh

OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HMOLMOHAIBHBIM
M3MEHEHUSM U MPOSABIATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

. BHYTpEHHE! MOTHBAIlMH, BKJIIOYAIONIEH CTpEMIJIEHHWE K JIOCTHXKEHUIO IeNId M YCHexy,
ONTUMU3M, HHUIIUATUBHOCTD, YMEHUE JIEHCTBOBATh, UCXO/IS U3 CBOMX BO3MOYKHOCTEM;

. SMIATHM, BKIIOYAIOUIEH CIOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHUE APYTUX,
YUUTBIBATh €TI0 IPU OCYIIECTBICHUN OOIIEHUS, CIIOCOOHOCTh K COYYBCTBHUIO M COTNIEPEIKUBAHUIO;
. COLIMAJbHBIX HaBBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTh BBICTpaUBaTh OTHOIIEHUS C JPYTHMHU
JIOABMH, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

INPEAMETHBIE PE3YJIbTATbBI

K konny o6yuenus B 10 knacce npeaMeTHbIE pe3yJIbTaThl Ha YIIIyOJIEHHOM YPOBHE JIOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y 0OYHYAIOLIMXCS YMEHHIA:

. MIOHMMATh pOJib (PU3UKK B HKOHOMUYECKOW, TEXHOJIOTMYECKOH, HKOJIOTMYECKO,
COLMAIbHOW M JSTHYECKOW cdepax MAEATeNbHOCTH YENOBEKa, pojb WU MecTo (U3UKU B
COBPEMEHHOM HAay4YyHOM KapTHHE MHpA, 3HAYCHUE OINMCATEIbHOM, CHUCTEMAaTU3HPYIOLIEH,
OOBSICHUTENIbHOW W NPOTHOCTHYECKOW (yHKIMA  (u3nyeckoil Teopun — MEXaHUKH,
MOJIEKYJISIPHOM (PU3UKKM M TEPMOJUHAMHKH, pOJIb (U3NYECKOM Teopuu B (QOPMHUPOBAHUU
IpeJCTaBIeHUN O (PU3NYECKON KapTHHE MUPA;

. pa3ianyaTh yCIOBHUS MPUMEHUMOCTH MOJEIeH PU3NUYECKUX TeNl U MPOLECCOB (SBIEHUIN):
UMHepIUalbHas cucTeMa OTcuéra, abCoNOTHO TBEPHOE TENO, MarepuaibHas TOYKa,
PaBHOYCKOPDEHHOE JIBWXKEHHE, CBOOOJHOE TMajeHue, abCoNOTHO ympyras aedopmarnus,
aOCOJIIOTHO YINpyroe M aOCONIOTHO HEYNPYroe CTOJKHOBEHHsS, MOJENU Ta3a, *XUIKOCTU U
TBEPAOro (KPUCTAJUIMUECKOT0) Teja, WACaJbHBbIA ra3, TOYEUHbIH 3apsii, OAHOPOIHOE
3JIEKTPUYECKOE TI0JIE;
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. pa3nuyath ycioBHs (TpaHMIbI, O0JAacTH) NPUMEHMMOCTH (PU3MYECKHX 3aKOHOB,
MOHMMATh BCeoOUIN XapakTep (pyHAaMEHTaIbHBIX 3aKOHOB M OTPaHMYEHHOCTh MCIOIb30BaHU
YaCTHBIX 3aKOHOB;

. aHAJIM3UPOBATh U OOBSACHATH MEXAaHUYECKUE MPOLIECCHI U SIBJICHUS, UCIIOJIb3YsI OCHOBHbBIE
MIOJIOKEHHUS M 3aKOHbl MEXaHHWKHU (OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBHMXKEHHSA, (OPMYIIbI
KMHEMaTUKU pPaBHOYCKOPEHHOTO JBIDKEHHUS, NpeoOpazoBaHusi [ammies Uit CKOPOCTH U
nepeMeleHus, 3aKoHbl HpIOTOHA, NMPUHIUII OTHOCUTENIBHOCTU ['anmwiies, 3aKOH BCEMUPHOIO
TATOTEHUS, 3aKOHBI COXPAHEHHUS UMIIYJbCa M MEXaHHYECKOW SHEpruu, CBs3b pabOThI CHIIBI C
U3MEHEHHEM MEXaHWYECKOM SHEPrHM, YCIOBUS paBHOBECHs TBEPAOrO Tena), MPH ITOM
HCIIOJIB30BAaTh MATEMATHYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaThb YCIOBHA IPUMEHHMOCTH
¢u3nUecKkux 3aKOHOB: IpeoOpa3oBaHuil [amuies, BTOPOro M TpeThero 3akoHOB HblOTOHA,
3aKOHOB COXPAaHEHMS UMITYJIbCa U MEXaHWUYECKOW SHEPTHUH, 3aKOHA BCEMUPHOTO TATOTEHNS;

. aHAJIM3UPOBATh U OOBACHATH TEIUIOBBIE MPOIECCHl U SIBJICHUS, WUCIOJIb3Ys OCHOBHBIC
nonokeHnss MKT u 3akoHbl MOJEKyJIspHOH (U3MKUM M TEPMOJMHAMHUKU (CBSI3b JIaBICHUS
UJIAIBHOTO Ia3a CO CpeHEeN KMHETUYECKOW YHEPruel TEIUIOBOrO JBHMYKEHUSA U KOHLEHTpaluen
€ro MOJIEKYJI, CBS3b TEMIIEPATYPHI BEIIECTBA CO CPEAHEH KMHETHYECKOW SHEPTHEW TEII0BOTO
JBIDKEHUSI €r0 YacCTHUILl, CBSA3b JABICHUS HACAIBHOIO Ia3a C KOHLEHTpAalUed MOJEKYI U €ro
TeMnepaTypou, ypaBHeHue MennaeneeBa—Kianeiipona, nepBblii 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXPAaHEHHUsl DHEPrUM B TEIUIOBBIX IPOLECCAX), NPU ITOM MCIOIb30BaTh MAaTEMATUYECKOE
BBIDQ)KCHUE 3aKOHOB, YKa3bplBaThb YCJIOBUS INPHUMEHMMOCTH YypaBHEHHs MeHueneeBa—
Knaneiipona;

. aHAJIM3UPOBATh M OOBSICHITH AJIEKTPUUECKHE SIBICHHUS, UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS
U 3aKOHbI 3JEKTPOJUHAMUKU (3aKOH COXPaHEHMs JJIEKTPHUYECKOro 3apsna, 3akoH Kyiona,
MOTEHI[UAIBHOCTD 3JEKTPOCTATUYECKOTO IOJISI, IPUHIUI CYNEPIO3ULIMN JIEKTPUUECKUX TOJIEH,
IIPY TOM YKa3blBasl yCIIOBUS IpUMEHUMOCTH 3akoHa KyioHa, a Takke NpaKkTU4YECKH BayKHBIE
COOTHOIIECHMS: 3aKOHBI OMa I ydacTKa LENU U I 3aMKHYTOM AJIEKTPUUYECKOW €M, 3aKOH
Jxoyns—Jlenna, npasuia Kupxrodga, 3axonsl @apazes 1Jis 3IEKTPOIn3a);

. ONHUCHIBaTh (pU3MUECKHE MPOLECCHl U SBJIECHUS, WCIOJb3Ysl BEIMYUHBI: IEpeMElIeHHE,
CKOPOCTb, YCKOpPEHHE, HMIIYJIbC Te€la W CUCTEMBbl TeJ, CWJa, MOMEHT CWJIbI, JABJICHUE,
MOTEHUMANbHAsl JHEPIus, KUHETUYECKash SHEprusi, MeXaHWdeckas HHeprusi, pabora CHIIbI,
LIEHTPOCTPEMHUTEIILHOE YCKOPEHHUE, CHIIA TSKECTH, CWIA YIPYTOCTH, CUJIa TPEHUs, MOIIHOCTD,
SHEpPrusl B3aUMOJAEWUCTBUA Tela ¢ 3emi€i BOIM3M €€ TMOBEPXHOCTH, SHEPrus ymnpyroi
neopManuy TpY>KUHBI, KOJUYECTBO TEIUIOTHI, a0OCONIOTHAs TemIeparypa Tena, pabota B
TEPMOJMHAMHKE, BHYTPEHHSS SHEpPrusl MIeallbHOTO OJHOATOMHOTO rasa, paboTra HJeallbHOTO
rasa, OTHOCHTENIbHAas BIAXHOCTh Bo3ayxa, KIIJ[ waeanmpHOro TEmIOBOro JABUraTels;
JIEKTPUUECKOE TOJIE, HAMPSKEHHOCTD AJIEKTPUYECKOr0 MOJIsA, HAIPSHKEHHOCTD IMOJIST TOYEYHOTO
3aps/ia WIKM 3apsKEHHOIO 11apa B BAKYYME U B AMDJIEKTPUKE, IMOTEHIUAN JIEKTPOCTATHYECKOTO
IIOJIsI, Pa3HOCTh IMOTEHIMAIOB, AIEKTPOJABWKYIIAS CHJIA, CHJA TOKA, HANpPSHKEHHE, MOIIHOCTh
TOKa, JJIEKTpHYECKass EMKOCTh IUIOCKOIO KOHACHCATOpa, COINPOTHUBIICHHE Yy4YacTKa LENU ¢
MTOCJIEIOBATEIBHBIM U NapAJIIEIIBHBIM COEIUHEHUEM PE3UCTOPOB, SHEPTHS JIEKTPUUYECKOTO MO
KOH/JIEHCATOPa;

. OOBSCHATH OCOOCHHOCTH MPOTEKaHUsI (PU3UUECKUX SIBICHUN: MEXaHUUECKOe TBUKECHHE,
TEIUIOBOE JIBM)KEHHE YacTHIl BEIECTBA, TEIUIOBOE pPAaBHOBECHE, OpPOYHOBCKOE JIBIKEHHE,
muddys3us, HcCHapeHue, KUIeHHWEe M  KOHJCHCAlMs, IUJIaBJI€HHEe W KPUCTAJUIM3aIus,
HaIIpaBJICHHOCTb TEIUIONEepeNayu, HIIEKTPU3aLUs TeJl, JKBUIIOTECHIUAIBHOCTh ITOBEPXHOCTHU
3aps’KEHHOTO MTPOBOJIHUKA;

. NPOBOJIUTH HCCIIEIOBAaHUE 3aBUCUMOCTH OJHOHM (pu3MyecKoi BENWYMHBI OT JPYrou ¢
HCIIOJIb30BaHUEM TPSAMBIX H3MEPEHHM, MPH 3TOM KOHCTPYHpPOBaTh YCTaHOBKY, (PHKCHPOBAThH
pe3yabTaThl MOJTYYEHHOW 3aBUCHUMOCTH (U3UUECKUX BEIWYMH B BHUJEC TPapUKOB C y4ETOM
aOCOIIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, J1e1aTh BHIBOIBI MO PE3yIbTaTaM HUCCIIEI0OBaHUS;
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. NPOBOJUTh KOCBEHHbIE HW3MEPEHUs (PU3MUYECKUX BEJIMYMH, IPH HTOM BHIOHMpAThH
ONTUMAJbHBIA METOJl M3MEPEHHMsI, OLECHUBATh aOCONIOTHBIE M OTHOCHUTEIbHBIE MOTPEIIHOCTH
IPSIMBIX U KOCBEHHBIX U3MEPEHMUI;

. MIPOBOAMTD OIMBITHI [0 MPOBEPKE MPEATI0KEHHONW TMIIOTE3bI: MIIAHUPOBATH SKCIIEPUMEHT,
coOHMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, aHAJM3UPOBATh IMOJIyUYEHHBIC Pe3yJIbTaThl U JIeNaTh
BBIBOJI O CTaTyce MPeII0KEHHONW THUIOTE3bI;

. coOmoaTh npaBuia 0€30MacHOTO TpyJa NpU NPOBEIEHUH HMCCIEIOBAHUN B paMKax
y4eOHOro  3KCIEepUMEHTa, TMpaKkTUKyMa U  y4eOHO-HCCIIEOBATEIbCKOM U  MPOEKTHOU
JESTeIbHOCTH C MCIIOIb30BaHUEM U3MEPUTEIbHBIX YCTPOUCTB U 1a00paTOpHOro 000py10BaHHUS;
. pelath pacu€THbIE 3a7auu C SIBHO 33/1aHHOM U HESBHO 33aJJaHHOW (U3NYECKON MOJEIbIO:
Ha OCHOBAaHMHU aHAM3a yCJIOBHUA OOOCHOBBIBATH BHIOOp (pu3Mueckod Mojenu, OTBevaroeit
TpeOOBaHUSM 3a/ayd, NTPUMEHATH (QOPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH U IOCTYJaThl
¢u3nueckux TEOpUil TNpU HCIOJB30BAaHMM MAaTEeMAaTHYECKUX METOJIOB peIIeHUs 3a7ad,
MIPOBOAMUTH pacu€Thl HAa OCHOBAaHMHM MMEIOIIMXCS JIaHHBIX, AaHAJU3UPOBATH pPE3YJIbTaThl U
KOPPEKTHPOBATHh METO/IbI PELICHUS C YUYETOM INOJIy4EHHBIX PE3YJIbTATOB;

. peliaTh KauecTBEHHbIE 3a/lauM, TpeOyrolue NMPUMEHEHHsI 3HaHUN U3 pa3HbIX pa3JieioB
Kypca (QU3MKH, a TAaKKe HWHTETrpallud 3HAHUH M3 JPYTrUX NpPEeIMETOB €CTECTBEHHO-HAYYHOTO
LMKJIA: BBICTPAUBATh JIOTMYECKYIO IIETIOUKY PACCYKIEHHUI C OMOpoil Ha M3y4YEHHbIE 3aKOHBI,
3aKOHOMEPHOCTHU U (pU3HUYECKUE SIBICHUS;

. UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS ISl OOBSICHEHUS OCHOBHBIX MPUHIUIIOB pabOThI
U3MEPUTENIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB M TEXHOJIOTHUECKUX MPOLIECCOB;

. MIPUBOJUTH MPUMEPHI BKJIaJJa POCCUICKUX U 3apyOeKHBIX yUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

. aHaAJIM3UPOBATh U OLIEHUBATh MOCIEACTBHSI OBITOBOM M MPON3BOACTBEHHOM AESITETbHOCTH
YeJIOBEKa, CBA3aHHOU ¢ (PM3NYECKMMHU MpPOIecCaMH, C MO3UIMUNA IKOJIOTHYECKOM 0e30macHOCTH,
MPEJICTaBICHUA O palMOHAIbHOM MPHUPOIOIOIB30BAHUN, a TAK)KE€ Pa3yMHOM HCIIOJIb30BaHUH
JTOCTHKEHUHM HAYKHU U TEXHOJIOTUHI IS albHEHIIEro pa3BUTHS YEI0BEYECKOTO OOIIECTBA;

. MPUMEHATh Pa3IMYHbIE CIOCOOBI paboThl ¢ MHPOpMAIel (PU3NYECKOro COJEpKaHus ¢
UCTIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJOTHM, MpPH 3TOM HCMOJIb30BaTh
COBpEeMEHHbIe HMH(OpPMAIMOHHBbIE TEXHOJOTMM JJs MOWCKa, MepepalOoTKH U MPEIbsIBICHUS
yueOHOM M HayyHO-NOMYJSpHOM HHGOpMAIMM, CTPYKTYPUPOBAHUS W HUHTEPIPETALUU
uHboOpMallMy, TOJYYEHHOW U3 pa3IMYHbIX HCTOYHUKOB, KPUTHUYECKH aHAIU3HPOBATh
NoJIy4aeMyto HH(OpMaINIO U OIIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIUXCS 3HAHHIH,
TaK ¥ Ha OCHOBE aHaJN3a UCTOYHHKA MUHPOPMAIHH;

. IIPOSBIATh  OPraHW3allMOHHBIE W  TI03HABATEIbHBIE YMEHUS  CAMOCTOATEIBHOIO
NpUOOpEeTEeHUs] HOBBIX 3HAHUM B  TMPOLIECCE BBHIMOJIHEHHUS TMPOEKTHBIX U y4eOHO-
HCCIIEI0BATENBCKUX PadoT;

. paboTaTh B TpyMNile C HCHOJHEHHEM pa3IUYHbIX COIMAIBHBIX pOJIEH, IIaHUPOBAThH
paboTy Trpynmbl, palMoOHAIBHO pPACHpPENeNATh AEATENbHOCTh B HECTaHJAPTHBIX CUTYalUsX,
a/IeKBaTHO OIICHMBATh BKJIAJl KaXJOr0 M3 yYaCTHUKOB TPYIIBI B PEUIEHHE paccMaTpUBaeMOi
poOIeMBbI;

. NpOSBIATE  MOTHBAMI0 K  Oynaymed  npodecCHOHANbHOM — JIEATENBHOCTH IO
CMELUAIBHOCTAM (PU3UKO-TEXHUYECKOTO MPOdUIISL.

K xoniy oOyuenust B I1 knacce npeIMeTHbIe pe3yJbTaThl HA YIIIyOJIEHHOM YPOBHE JOJIKHBI
OTpakaTh c(hOPMUPOBAHHOCTH Y O0YHAIOIIUXCSI YMEHUI:

. MOHUMATh POJIb (PU3UKU B SKOHOMHUYECKON, TEXHOJIOTMUECKON, COLMAIBHOW U ATHYECKON
cdepax AesTeTbHOCTH YEJI0BEKa, POJib U MECTO (PU3MKU B COBPEMEHHOM Hay4HOU KapTUHE MHUpa,
pOJIb  aCTPOHOMHMHM B IPAKTUYECKOW JEATEIBHOCTH 4YEJIOBEKAa M JAJbHEWIIEM HAay4HO-
TEXHUYECKOM pa3BUTHUH, 3HAUYEHUE OIHMCATENIbHOM, CUCTEeMAaTU3UPYIOUIeH, OOBSCHUTEIbHON U
IPOTHOCTUYECKON (YHKUMH (U3NYECKONl TEOpUu — 3JIEKTPOJUHAMUKHU, CHELUATbHON Teopuu
OTHOCHUTEJILHOCTH, KBAHTOBOM (u3ukH, poib (usnueckoil Teopud B (HOPMHUPOBAHUU
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MpEeJICTaBICHUI 0 GUBNIECKOM KapTUHE MUPa, MECTO (PU3MUYECKOM KapTUHBI MHpa B OOIIEM psTY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTABICHUN O TIPUPOJIC;

. pa3ianyaTh yCIOBHUS MPUMEHUMOCTH MOJeNeH (PU3UUYECKUX TEN U MPOIECCOB (SBICHUI):
OJTHOPOJIHOE JJIEKTPUYECKOE W OJHOPOJAHOE MArHUTHOE TIOJsl, TapMOHHUYECKHE KoyieOaHUs,
MaTeMaTUYeCKUl MAaATHUK, HWJCANbHBIA NPYXKUHHBI MAaATHUK, TapMOHUYECKHUE BOJIHBI,
UIeaNbHBIA KOJIEOATETBHBIM KOHTYp, TOHKas JIMH3a, MOJEJeHd aroma, aTOMHOrO sapa |
KBaHTOBOM MO/JIEIH CBETA;

. paznuyaTh yCJIOBHUS (TpaHHIlBl, OOJACTH) MTPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
MMOHUMATh BCEOOIIH XapakTep (pyHIaMEHTATbHBIX 3aKOHOB M OTPAHHMYEHHOCTh MCTOIH30BaHUS
YaCTHBIX 3aKOHOB;

. aHAIIM3UPOBATh M OOBSICHATH DSJCKTPOMATHUTHBIE MPOIECCHl M SIBICHUS, HWCIOIB3YS
OCHOBHBIC TTOJIOKEHUS M 3aKOHBI AJICKTPOJIMHAMHUKHU W CIICIIMATIEHON TEOPHH OTHOCHUTEIHHOCTH
(3aKOH COXpaHEHHUs DJJIEKTPUYECKOro 3apsna, cwia Awmmepa, cuna JlopeHia, 3akoH
AJIEKTPOMArHUTHOW WHAYKUMH, mpaBuio Jlenua, cBsa3p O/JIC caMOMHIYKIIMM B 3JIEMEHTE
AIEKTPUYECKON LIETH CO CKOPOCThIO M3MEHEHHMsI CUJIbI TOKA, MOCTYJATHI CHEHAIbHOW TEOpUU
OTHOCHUTENFHOCTU DHWHIITEHHA);

. aHAIIM3UPOBATh U OOBIACHATH KBAHTOBBIC MPOIIECCHI U SIBICHUS, MCIIONB3YS MOJIOKEHUS
KBaHTOBOM (u3uku (ypaBHeHHE ODHHIITENHA Uit GoTodPdeKTa, NepBbli U BTOPOH MOCTYIATHI
bopa, mnpuHIUD cooTHOIIEHUs HeompenenéHHocTe [elizenOepra, 3aKOHBI COXpaHEHUS
3apsA70BOIO M MAacCOBOTO YHCEN U SHEPIrUU B SACPHBIX pEaKUUsAX, 3aKOH PaJlO0aKTUBHOTO
pacrnajna);

. OMHCHIBATh (PU3UUYECKHUE TMPOIECCHI U SIBJICHUS, WCIOJIb3Yysl BEJIMYUHBI: HANPSHKEHHOCTD
AJEKTPUYECKOTO TOJs, TMOTEHLHAN 3JIEKTPOCTaTUYECKOTO TOJIA, Pa3HOCTh MOTEHIIUAJIOB,
AJICKTPOJIBIDKYIIAS CHJIa, WHAYKIMS MarHUTHOTO TIOJIs, MarHUTHBIM TIOTOK, cuja Amriepa,
WHJIYKTUBHOCTb, DJIEKTPOABWXKYILAs CHJIA CAMOMHAYKIUHU, DSHEPrHsi MAarHUTHOTO MOJs
MIPOBOJIHUKA C TOKOM, PEIISTUBUCTCKUNA MMITYJIbC, TTOTHAS YHEPTHUS, SHEPTHs MOKOS CBOOOJTHOMN
YaCTHUIIbI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO U 3apsijl Aapa, YHEPTHsI CBSI3U SAPa;

. OOBSICHATH OCOOEHHOCTH TMpPOTEKaHUs (PU3MUECKUX SABJICHMH: 3JIEKTpOMarHUTHas
WHAYKIHS, CAMOUHIYKIIHS, PE30HAHC, MHTEPPEPEHIIUs BOIH, TUPPAKIUS, TUCTIEPCHUs, TTOJTHOE
BHYTpeHHee oTpakeHue, dotodnekrpudeckuii 3¢dext (dhotodrddekr), anbda- u Geta-pacmaabl
saqep, raMma-u3lydeHue siaep, (U3MYecKue NTPUHIUIBI CIEKTPATBHOTO aHaliW3a W paboThI
Jasepa;

. OINPEAEIATh HANpPAaBICHUE WHIYKIUU MArHUTHOIO IOJS MPOBOJHUKA C TOKOM, CHIIBI
Awmnepa u cunsl Jlopenna;

. CTPOUTh HU300paKEHHE, CO3/1aBacMOE€ IUIOCKMUM 3€pKajioM, TOHKOM JIMH30M, U
PaCCUUTBIBATh €0 XapaKTCPHUCTUKHU,

. IIPUMEHATH OCHOBOIIOJIATAIOIIME ACTPOHOMHYECKHE IOHATHSA, TEOPUM M 3aKOHBI JUIS

aHanu3a M OOBSICHEHUS (PU3MUECKUX IPOIIECCOB, MPOUCXOIANINX B 3BE3NNAX, B 3BE3MHBIX
CHUCTeMax, B MEXTaJaKTHUYeCKOW cpejie; IBMKCHHsS HEOCCHBIX TeJ, DJBOJIONUU 3BE3N H
Bcemennolii;

o MPOBOANTH HCCIEAOBAHUE 3aBUCUMOCTEH (PU3NUYECKUX BEIUYMH C HCIIOJIb30BAHUEM
NpSIMBIX U3MEPEHMH, IMPH 3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (DHUKCUPOBATh pEe3yJIbTaThbl
MOJTyYEHHOW 3aBUCUMOCTH (DM3MUYECKUX BEIMYUH B BUAC TPaQUKOB C y4ETOM aOCONIOTHBIX
HOFpeHIHOCTeﬁ HSMGPGHHﬁ, AeJaTh BBIBOABI 110 pe3ynBTaTaM HUCCICIOBAaHU,

o MPOBOANTH KOCBEHHBIE W3MEpEHUS (PUINYECKUX BEITUYMH, TpPU OTOM BBIOHMpATH
OHTI/IM&J’ILHBIﬁ METO I/I3MepeHI/Ifl, OIICHUBATH a6COJ'IIOTHI)Ie U OTHOCUTCIIBHBIC HOFpeHIHOCTI/I
MPSIMBIX U KOCBEHHBIX U3MEPEHUI;

. IIPOBOJIUTH ONBITHI IO MPOBEPKE MPEMIOKEHHONW TMIOTE3bI: MUIAHUPOBATh IKCIIEPUMEHT,
coOupaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJTU3UPOBAThH MOJYYCHHBIE Pe3yibTaThl U JIeTaTh
BBIBOJI O CTaTyCG HpC}IJIO)KeHHOf/II THUITIOTE3BI,

o OMUCHIBATh METO/IbI MOTYUYEHUSI HAYYHBIX aCTPOHOMUYECKHUX 3HAHUIA;
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. cobmoaTh npaBuia 0€30MacHOTO TpyJa NpU NPOBEIEHUHM HMCCIEIOBAHUN B paMKax
y4eOHOro  3KCIEepUMEHTa, TMpaKkTUKyMa U  y4eOHO-HCCIIE[IOBATEIbCKOM M  MPOEKTHOU
JESTeIbHOCTH C MCIIOIb30BAaHUEM U3MEPUTEIbHBIX YCTPOUCTB M J1a00paTOpHOro 000py10BaHHUS;
. pelarh pacu€THbIE 3a7auu C SIBHO 33/1aHHOM U HESBHO 33aJJaHHOW (U3NYECKOW MOJEIbIO:
Ha OCHOBAaHMH aHAJM3a YCJIOBUS BBIOMpATh (PU3UUECKUE MOJENH, OTBEYaIoUIHe TpeOOBAHUSAM
3aJ1a4uM, IPUMEHSITh (GOPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTHU U MOCTYNAThl (U3UYECKUX TEOPUN MPU
UCIIOJIb30BAaHUU MAaTEMaTUYECKUX METOJOB PEIICHUs 3a7ad, IPOBOAUTH PAcYEThl HA OCHOBAaHUU
UMEIOLIUXCSA JaHHBIX, aHAJIM3UPOBATh PE3yJbTaTbl M KOPPEKTHPOBATh METOMAbl PELICHHS C
Y4€TOM TOJIy4EHHBIX PE3YJIbTATOB;

. peliaTh KauecTBEHHbIE 3a/lauM, TpeOyrollue NMPUMEHEHHsI 3HaHUN U3 pa3HbIX pa3JieioB
Kypca (QU3MKH, a TaKKe HMHTErpalud 3HAHUH M3 JPYTUX MPEIMETOB €CTECTBEHHO-HAYyYHOTO
LMKJIA: BBICTPAUBATh JIOTMYECKYIO IIETIOUKY PACCYXKIEHHUI C OMOpoil Ha HM3y4YEHHbIE 3aKOHBI,
3aKOHOMEPHOCTHU U (pU3HUYECKUE SIBICHUS;

. UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS ISl OOBSICHEHUS OCHOBHBIX MPUHIUIIOB PabOThI
U3MEPUTENIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOJIOTHUECKUX MPOLIECCOB;

. MIPUBOJUTH MPUMEPHI BKJIaJJa POCCUICKUX U 3apyOeKHBIX yUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MTPOLIECCOB OKPYKAIOIIEr0 MUPa, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

. aHAJIM3UPOBATh U OLIEHUBATh MOCIEACTBHSI OBITOBOM M MPON3BOACTBEHHOM AESITETbHOCTU
YeJIOBEKa, CBA3aHHOU ¢ (PM3NYECKMMHU MpPOIECCaMH, C MO3UIMN IKOJIOTHYECKOM 0e30macHOCTH,
MPEJICTaBICHUH O palMOHAIbHOM MPHUPOIOIOIB30BAHUN, a TAK)KE Pa3yMHOM HCIIOIb30BaHUU
JTOCTHXKEHUM HAYKH U TEXHOJIOTUH IS albHEHIIEro pa3BUTHUS YEI0BEYECKOTO OOIIECTBA;

. MPUMEHATh Pa3IMYHbIE CIOCOOBI paboThl ¢ MHPOpMAIel (PU3NYECKOro COJEpKaHus ¢
UCTIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJOTHHM, MpPH 3TOM HCMOJIb30BaTh
COBpEeMEHHbIe HMH(OpPMAIMOHHBIE TEXHOJOTMM JJs MOWCKa, MepepalOTKH U MPEIbsIBICHUS
yueOHOM M HayyHO-NOMYJSpHOM HHGOpMAIMM, CTPYKTYPUPOBAHUS W HUHTEPIPETALUU
uHboOpMallMy, TOJYYEHHOW U3 pa3IMYHbIX HCTOYHUKOB, KPUTHUYECKH aHAIU3HPOBATh
NoJIy4aeMyto HH(OpMaIUIo U OIIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIUXCS 3HAHHH,
TaK ¥ Ha OCHOBE aHaJN3a UCTOYHHKA UHPOPMAIHH;

. IIPOSIBIIATE ~ OPraHM3allMOHHBIE U TIO3HABATEIbHBIE YMEHHS CAMOCTOATEIBHOIO
NpUOOpETEeHUs] HOBBIX 3HAHUN B  TMpOLIECCE BBHIMOJIHEHHUS TMPOEKTHBIX M y4yeOHO-
UCCIIEI0BATENBCKUX PadoT;

. paboTath B TpyMNile C HCHOJHEHHEM pa3IHYHbIX COIMAIBHBIX pOJIEH, IIaHUPOBAThH
paboTy Trpynmbl, palMoOHAIBHO pPACHpPENeNATh AEATENbHOCTh B HECTaHJAPTHBIX CUTYalUsX,
a/IeKBaTHO OIICHMBATh BKJIAJl Ka)/JOr0 M3 yYaCTHUKOB TPYIIBI B PELIEHHE paccMaTpUBaeMOi
poOIeMBbI;

. NpOSBIATE  MOTHBAMIO K  Oynaymed npogecCHOHANbHOM — JIEATENBHOCTH IO
CMELUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOdUIISL.

3. TEMATHYECKOE INIAHUPOBAHUE C YKAZAHUEM KOJIMYECTBA YACOB,
OTBOJMMBIX HA VYCBOEHME KAXJIOM TEMBI M BO3MOXHOCTDH
HUCIIOJIB3OBAHUA JJIEKTPOHHBIX (IIU®POBLIX) OBPA3OBATEJIBHbBIX
PECYPCOB

10 KJIACC
Ne HaunmMenoBanue pa3aenoB u Tem KonuuectBo uacos DNEKTPOHHBIE
1/ MIPOTPaMMBI (uudpoBbIe)
0| o0Opa3oBaTebHbIC

pecypchl

Bcero | Kont | IIpakr
poib | MUeCK
HBIE ue
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pabo | pabot
ThI bl

Pazgen 1. HAYUHBIA METO/ ITIO3HAHMS ITPUPO/IbI

1.1 | Hayunslii MeTOM TO3HAHUS TPUPOABI 6 |
HWtoro mo pasneny 6

Paznen 2. MEXAHUKA

2.1 | Kunemartuka 10 1
2.2 | lunamMuka 10

2.3 | CraTtuka TBEpAOTO TENA 5 1
2.4 | 3aKOHBI COXpaHEHUS B MEXaHHUKE 10 1
HWtoro no pazneny 35

Pazgea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJUHAMUKA

3.1 | OCHOBBI MOJIEKYJISIPHO KUHETUYECKOM 15 1
TEOPUH

3.2 | TepmonunaMmuka. TemioBble MAIIHHBI 20 1

3.3 | ArperatHble COCTOSIHUS BEIIECTBA. 14 1
®da3oBbIe IEPEXOIbI

HWtoro no pazneny 49

Pasznen 4. 3JIEKTPOJAMHAMMUKA

4.1 | DynekTpuyecKoe 1moJe 24 1

4.2 | TlocTOSIHHBIM 3IEKTPUUECKUMA TOK 24 1

4.3 | Toku B pa3nuYHBIX Cpesiax 6

Wtoro mo pasneny 54

Paznen 5. DUSMYECKHN MPAKTUKYM

5.1 | Pu3n4ecKuil MPaKTUKYM 16 | 16

Wtoro no pazaeny 16

PesepBHOE Bpemsi 10

OBUIEE KOJIMYECTBO YACOB I10 170 8 16

IMTPO'PAMME

11 KIIACC
Ne HanMeHoBaHuE pa3nesoB U TeEM KonmuecTBo yacos OneKTpOHHbBIE
n/m MIPOTPaMMBI Bceer | Konr | IIpakt (1mdpossbie)
0 poib | HUYecK oOpazoBaTesbHbIE
HBIE ne pecypcsl
pabot | pabot
Bl Bl
Paznen 1. JJIEKTPOJJMHAMHUKA
1.1 | MarautHOe noJie 14 1
1.2 | DnekTpoMarHuTHasi MHIYKIHS 13 1
HWtoro no pazneny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
2.1 | MexaHnueckue KoneOaHus 10 1
2.2 | DnekTpOoMarHuTHBIE KOJIeOaHHS 15 1
2.3 | MexaHn4ecKue 1 JIEKTPOMarHuTHBIC 10 1
BOJIHBI
2.4 | Onruka 25 1
Htoro mo pasneny 60

Pazaen 3. OCHOBBI CIIENMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1 | OcnoBst CTO 5 1| |
Hroro no pazgeny 5

Pa3znea 4. KBAHTOBAS ®U3UKA

4.1 | KopnyCKyasipHO-BOJHOBOU TyaJIN3M 15

4.2 | ®usuka aToMa 5 1
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4.3 | dusuka aTOMHOTO si/ipa U JIEMEHTAPHBIX 5
YacTHIL
Wtoro no pazgeny 25

Paznea 5. JIEMEHTBI ACTPOHOMUWU U ACTPOPUIUKHN

5.1 | DremeHTBbI aCTPOHOMEH ¥ aCTPO(H3HKH 12 |
Hroro no pazgeny 12
Pazgen 6. PUSMYECKUN IPAKTUKYM
6.1 | Du3HIECKUH MPAKTHKYM 16 | 16
Htoro mo pasneny 16
Paznen 7. OFOBINAIOHIEE IIOBTOPEHHUE
7.1 | Cucremaruzanust 1 00001IICHHE 15
MIPEIMETHOTO COJIEPKAHMSI U OTIbITa
JeSTeNTbHOCTH, MPUOOPETEHHOTO TIPH
uzydeHnu Kypca ¢pusuku 10 — 11 ximaccoB
HUtoro mo pazgeny 15
PesepBHOE Bpemsi 5
OBLIEE KOJIMYECTBO YACOB 11O 165 16

[TPOTPAMME
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