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Pa3zpea 1.
MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o ¢u3uKe Ha ypOBHE CPEAHEro 00IIero oopazoBaHus pa3padboTaHa Ha OCHOBE
MOJIOKEHUH W TpeOOBaHHUM K pe3ysibTaTaM OCBOSHHS OCHOBHOHM 00pa3oBaTelIbHON MPOTrPaMMBL,
npeacraBieHHbix B PI'OC COO, a Ttakke ¢ yuérom ¢denepanbHO pabodeil mporpamMmbl
BocnuTanus 1 KoHuenuuu npenojgaBanusi yuebHoro npeamera «Pusnka» B 00pa3oBaTeIbHBIX
opramm3anusax Poccuiickoit  ®Denepanuu, peamu3yIOINIMX OCHOBHBIE  00pa3oBaTEIIbHBIE
IIPOrPaMMBI.

[Iporpamma 1o ¢Qusuke ompegenser o0sA3aTeIbHOE IPEIMETHOE COJAEpIKaHUE,
YCTaHaBIMBAET PEKOMEHIYEeMYIO IOCIIEI0BAaTeIbHOCTh M3YyYEHHUSI TEM U pPa3AesioB y4yeOHOro
npeaMeTa ¢ y4€ToM MEXIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, IOTUKU Y4eOHOTO ITpoLiecca,
BO3PACTHBIX 0cOOeHHOCTEeH o0yvaromuxcs. [Iporpamma o gusmke qaét npencTaBieHe O MesX,
coJiep>kaHuu, 001Iel cTpateruy 00ydeHus, BOCIUTAHUS U Pa3BUTHsI O0YUYaIOIIUXCS CPECTBAMU
yuebHoro npeamera «Pusnkay Ha yriiyoIéHHOM YpOBHE.

N3yuenne kypca (QHU3UKK YrIyOJEHHOTO YPOBHSA TIO3BOJISIET pPEATM30BaTh 3aqaud
Ipo(hecCHOHANBHOM OpPHEHTAllMU, HAlpaBJICHO Ha CO3JAHME YCJIOBUM JUIsl IPOSBICHUS CBOMX
UHTEJJICKTYadbHBIX W TBOPUYECKHUX CIOCOOHOCTEH KaXIbIM OOYYaroIIMMCS, KOTOpPbIE
HEOOXOMUMBI JUIsl TPOJOJDKEHUs o0pa3oBaHHs B OpraHu3alusax MpodeccrnoHalIbHOTO
00pa30oBaHUs MO PA3IUYHBIM (PU3UKO-TEXHUUECKUM U MH)XEHEPHBIM CHEI[UAIbHOCTSIM.

B nporpamme mno ¢usuke ompenenstoTcsl IUIaHUPYEMBbIE pe3ysbTaThl OCBOEHHUS Kypca
(bu3uKK Ha YPOBHE CPETHETO 001Ero 00pa3oBaHUs: INYHOCTHBIE, METalpeIMETHBIE, IIPEIMETHbIE
(Ha yriy0inéHHOM ypoBHe). HaydHO-MeTo107I0TrHuecKoi OCHOBOM A1l pa3paboTKH TpeOoBaHUH K
JUYHOCTHBIM, METAalpPEJIMETHBIM U IpPEeIMETHbIM pe3yJbTaTaM O00y4aroluxcs, OCBOMBIIMX
nporpaMMmy no (uU3MKe Ha YpOBHE CPEJHEro o0miero oOpa3oBaHUs Ha YIIIyOJEHHOM YpPOBHE,
ABJIIETCS CUCTEMHO-1€ATEIbHOCTHBIN MOAXOI.

[Tporpamma 1o ¢pu3MKe BKIOYAET:

IUTAHUPYEMBbIE Pe3yJIbTaThl OCBOEHUS Kypca GU3HUKH Ha YIiyOJEHHOM ypOBHE, B TOM YHUCIIE
IpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

coJiepkaHue yueOHoro npeamera «Ou3uKkay 1no rogaM o0ydeHus.

[TIporpamMa 1o Qu3MKe HMEET HPUMEPHBIM XapakTep M MOXeT ObIThb HCIOJIb30BaHA
YUUTEISIMU (PU3UKU JUIS COCTABJIEHUSI CBOMX Pa0OUYUX MPOTPaMM.

[IporpaMmMa 10 (u3MKE HE CKOBBIBA€T TBOPUECKYI0 HWHUIMATHUBY YUUTENEeH U
IIPEIOCTABISAET BO3MOXHOCTH JUISl pPEaJu3alUd pPa3IMUHBIX METOAWYECKHX TOIXOIO0B K
IpenoiaBaHuio (PU3UKK Ha YrITyOJIEHHOM YpOBHE IIPU YCIOBUHM COXpaHEHUs 00s3aTeNbHOM YacTu
coJiep’KaHus Kypca.

®du3nka Kak HayKa 0 HanboJiee OOIMMX 3aKOHAX MPHUPOJBI, BRICTYIAs B KA4eCTBE yUeOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHCTEMY 3HAaHUH 00 OKpY’XKarolleM MUpe.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
MPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SIBICHUMN, U3y4aeMBbIX
XUMHUeH, Ouonoruel, pusnyeckoi reorpadueir m acTpoHoMuen. Mcmonb30BaHUE W aKTUBHOE
nprMeHeHHe (U3UYECKUX 3HAHUHM ONpeNeniio XapakTep U OypHOE Pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe SHEpPreTHKH, TPAHCIOPTa, OCBOCHHS KOCMOCA, IOJyYEHHsS HOBBIX
MaTepHaJioB C 3aJaHHBIMH CBOWCTBamMH. M3yueHune ¢GU3MKM BHOCHUT OCHOBHOM BKJIaa B
(dhopMHUpOBaHKE €CTECTBEHHO-HAYYHOW KapTHHBI MHpa 00yJaromierocs, B GOpMHUpPOBaHUE YMEHUI
IPUMEHSATh HAYYHBIH METOJI TIO3HAHUS MPH BHITIOJIHEHUN UMHU YY€OHBIX UCCIICIOBAHHM.



B ocHoOBY Kypca (u3MKH Ha ypOBHE CpelHero oouero oopa3zoBaHus MOJOKEH Psi UEH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3esioB (PU3UKH, BKIIOYAET KaK BOINPOCH! KIACCHYECKOH, Tak U
COBPEMEHHOM (PU3HKH.

Hoes zenepanuzayuu. B cooTBEeTCTBUY C HEMl MaTepuall Kypca GpU3MKH 00beIUHEH BOKPYT
¢usnueckux Teopwil. Beaymum B Kypce sBisiercs (OPMHpPOBAHHE TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BELIECTBE U TOJIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIolIb30BaHUE I'yMaHUTapHOTO
noTeHIuana (GU3NYecKoi HayKH, OCMBICIICHHUE CBSI3U pa3BUTHUS (PU3MKH C pa3BUTHEM OOIIECTBa, a
TaK)K€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U 3KOJIOTMUECKUMHU MTPOOIIEMaMHu.

Hoen npuxnaonoii nanpagiennocmu. Kypc Gusuku yriayOon€HHOTO YpOBHS MPEAoIaraet
3HAaKOMCTBO C IIMPOKUM KPYrOM TE€XHHYECKMX M TEXHOJOTMYECKMX NPHIOKEHUH HM3ydEeHHBIX
Teopuil M 3akoHOB. Ilpm 3TOM paccMaTpuBalOTCS Ha YypOBHE OOIIMX MpEACTaBICHUN Hu
COBPEMEHHbIE TEXHUUECKHUE YCTPONUCTBA, U TEXHOJIOTUH.

Hoea 3Konocuszayuu peanusyercs IOCPEICTBOM BBEACHUS 3JIEMEHTOB COJIEp)KaHUs,
HOCBALIEHHBIX 3KOJIOIMYECKMM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyXAeHUs Mpo0IeM palMOHaIbHOTO IPUPOJIONIONIB30BAaHUS U
HKOJIOTMYECKOI 0€3011acHOCTH.

OcBoeHue coepKaHUsl MPOTrpaMMBbl MO (U3HKE TOJKHO OBITH MOCTPOEHO Ha MPUHIUIAX
CHUCTEMHO-/IEATEIbHOCTHOTO Moixo/a. st GU3uKM peannzalus 3TUX NPUHIUIOB 6a3upyeTcs Ha
UCITOJIb30BAaHUM CaMOCTOSITEIbHOTO AKCIEPUMEHTa KaK IMOCTOSIHHO JeWCTByomero (pakropa
yuebHoro nporecca. J{is1 yriny0n€HHOTro ypoBHS — 3TO CUCTEMA CAMOCTOSTEILHOTO0 YYEHUUYECKOT O
HKCIEPUMEHTA, BKIIIOYAIOLIETO ()POHTAIbHBIE YUYEHHYECKHE OIBITHl MPU H3YYEHUU HOBOTO
MmarepHaia, JabopaTopHble paboThl U paboThl MpakTHKyMa. [Ipy 3TOM BO3MOXHBI /1Ba crioco0a
peanu3anuy GU3NYECKOro npakTUkyMa. B mepBom ciydyae mpakTHKyM IIPOBOAUTCS MO0 B KOHIIE
10 u 11 xnaccoB, 1160 TIOCIIe IEPBOTO U BTOPOTO MOJTYTOAUM B KaXKJIOM M3 3THX KJIaccoB. Bropoit
crocod — ATO MHTErpauus padoT NPaKTHKyMa B cHUCTEMY J1a0OpaTOPHBIX pabOT, KOTOpbIE
IPOBOJATCS B Ipolecce u3yueHus: paszgena (temsl). IIpu sTom mox paGoramu mpakTHKyma
IIOHMMAETCS CAMOCTOATEIBHOE MCCIEAOBAHHWE, KOTOPOE MPOBOAUTCS IO PYKOBOJCTBY
CBEPHYTOTr0, 00001IEHHOTO BUIa O€3 MOIIAroBOil HHCTPYKIIUH.

B nporpamme no ¢usnke cuctemMa yueHHYECKOro SKCIIEPUMEHTa, JIabopaTOpHBIX paboT U
NpaKTUKyMa Mpe/ICTaBlIeHa €AUHBIM MepeyHeM. BbIOop TeMaTuKH JUIsl 3TUX BHJIOB YIEHUYECKHX
NPAaKTUYECKUX PAabOT OCYLIECTBISETCA Y4aCTHHKaMHM 0Opa3oBaTENbHOTO IMpoliecca MCXOIsS M3
O0COOEHHOCTEl MOYpPOYHOrO IUIAHWPOBAHMUS M OCHamleHus KaOuHeta ¢usuku. [lpu sTOM
oOecrieunBaeTcs OBJaJieHHe OOY4YalOMMUCS YMEHUSIMH IPOBOJUTH MPSMble U KOCBEHHBIE
U3MEpPEHUs, HCCIEIOBaHUs 3aBHUCUMOCTEH (M3NYECKHUX BEJIWYMH MU IOCTAHOBKY OIBITOB I10
IIPOBEPKE NPEIOKEHHBIX TUIIOTES.

Bosnblioe BHUMaHue yAenseTcs peleHUI0 pacu€THBIX U KadecTBEHHBIX 3aj1ad. Ilpu sTom
JUI Pacy€THBIX 3a/lad NPUOPUTETOM SABISIOTCS 33[Ja4d C SBHO 3aJaHHON M HESIBHO 3a/laHHOU
(bu3nUecKoil MOIeNbI0, TO3BOJISIOIINE IPUMEHSATh U3YUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3
OJIHOTO pazjiena Kypca, TaK M MHTETpUpyd NPUMEHEHHME 3HAHUN U3 pa3HbIX pasnenoB. s
Ka4eCTBEHHBIX 3a/lay I[PHOPUTETOM SBJSIIOTCA 3aJaHus Ha OOBsCHEHUe/NpeacKa3aHue
MpOTEeKaHUsl (U3UYECKUX SIBICHHN U MPOIIECCOB B OKPYXKAIOIIEH KXU3HH, TpeOyromue BbIOOpa
¢bu3nveckoil Moenu Ui CUTyalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpebdoBanusmu DPI'OC COO k MarepuaabHO-TEXHHYECKOMY
o0ecrieyeHn0 y4eOHOro mpouecca Kypc (pu3uku yriayOi€HHOrO ypOBHS Ha YPOBHE CPEIHEro
obmiero o0Opa3oBaHHs JOJDKEH HM3y4aThCS B YCIOBHUSIX IMPEAMETHOTO KaOwHera. B kaOunere
(GU3UKK T0JKHO OBITH HEOOX0AUMOE JIA00PATOPHOE 00OPYIOBAHUE JUISI BBITIOTHEHUS YKa3aHHBIX
B IIporpamMmMe 1o (pu3Mke y4eHHYECKHUX OIBITOB, Ja0OpaTOPHBIX pabOT M paboOT MpPaKTUKyMa, a
TaKXe JeMOHCTPallMOHHOE 000py10BaHHE.

JlemoHCTpanoHHOE 00OpynoBaHHE (OPMHUPYETCS B COOTBETCTBUM C IMPHHLIUIIOM
MUHHMAaJIbHOH JOCTATOYHOCTH M 00ECHEeUMBACT MOCTAHOBKY MEPEUMCIEHHBIX B MPOrpaMMe 10
(Gu3uKe KIIOYEBBIX JAEMOHCTpAaLUN JUIsl MUCCIENOBAaHUS M3Y4aeMbIX SBICHUH M IPOLECCOB,
SMIMPUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopaTtopHoe 00OpYyZOBaHUE ISl YUYCHHUECKUX IMPAKTHUECKUX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOeCTeyMBaeTcss B pacyére OAHOTO KOMIUIEKTAa Ha JIBYX
oOyuyaromuxcs. TemaTuyeckue KOMIUIEKThl J1JabOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
IOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BAaHUM aHAJIOrOBBIX M LU(POBBIX INPUOOPOB, a TaKXKe
KOMITHIOTEPHBIX U3MEPUTEIIBHBIX CHCTEM B BUJE U(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU TIETISIMU U3YYEHUS PU3UKU B 00IIEM 00pa30BAHUU SBIISIOTCS:

dbopMHpOBaHUE UHTEPECA U CTPEMJIEHUS 00yJaroIUXCsl K HAYYHOMY U3y4EHHIO IPUPO/IbI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEICTaBICHUH O HAYYHOM METOJEe IO3HaHusi U  (HOpMHUpOBaHUE
HCCJIEIOBATEILCKOTO OTHOIIECHHUS K OKPYXKAIOIIUM SIBICHUSM;

(dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yibTaTa M3Y4YEHUS OCHOB CTPOCHHS
MaTepuH U GyHAAMEHTAIBHBIX 3aKOHOB (DU3HUKHY;

dbopMupoBaHUE YMEHUN OOBSACHATH SIBJICHMSI C UCIOJb30BaHUMEM (U3NYECKUX 3HAHUNA U
HAy4YHBIX JI0Ka3aTeIbCTB;

(dbopMHpoBaHUE MPeJICTABICHUH 0 PO (PU3MKH JJIsl pa3BUTHS APYTUX €CTECTBEHHBIX HAYK,
TEXHUKU U TeXHOJIOTUH;

pa3BUTHE TPEACTABIEHUNH O BO3MOXHBIX cdepax Oynymell mnpodeccuoHanbHON
JESITEIbHOCTH, CBSI3aHHBIX C (U3MKOM, MOArOTOBKAa K JaJbHEWIIEMY OOYYEHHIO B 3TOM
HarpaBJICHUH.

JlocTiwkeHnne 3TUX Lenell oOecreyrBaeTcsl pelIeHHeM CIEAYIOMMX 337ad B Ipoliecce
M3y4deHus Kypca (U3NKA Ha YPOBHE CPETHETO 00IIero 0opa3oBaHusI:

NpUOOpeTeHNEe CUCTeMBbl 3HAHUM 00 00mHMX (U3MYECKHX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TEOPHSIX, BKJIIOYAsi MEXaHUKY, MOJIEKYIIAPHYIO (DU3UKY, SIEKTPOANHAMUKY, KBAHTOBYIO (DU3UKY U
AIIEMEHTHI aCTPOPU3UKU;

dbopMHpoBaHUE YMEHUI PUMEHSTh TEOPETHUECKUE 3HAHUS JIJIsI OOBSICHEHHS (PU3UICCKUX
SIBIICHUI B TIPUPOJIC U JUTS IPUHSATHUS MPAKTHUECKUX PEIICHUN B TIOBCETHEBHOW YKHU3HU;

OCBOCHHE CIIOCOOOB pEIIEHUs Pa3JIMYHbIX 3a/1a4 C SBHO 33JaHHOW (U3UUECKON MOJIENbIo,
3aja4, TMOJPA3yMEBAIOIIUX CAMOCTOATENBHOE CO3AaHue (U3UUYECKOM MOJeNnH, aJeKBaTHOU
YCIIOBHSM 3aJjauyl, B TOM YHCJIE 3a/1a4 MHXXEHEPHOT0 XapakTepa;

NOHUMaHWe (PU3MYECKMX OCHOB M IPHHLUIIOB JEHCTBUA TEXHUYECKHUX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

OBJIQICHUE METOJaMH CaMOCTOSITEIbHOIO IUIAHUPOBAHHUS M MPOBEACHUS (HU3NIECKUX
SKCHEPUMEHTOB, aHalIW3a W MHTEpIpeTauud HHGOpMAIUK, ONpPENeNeHHs] JOCTOBEPHOCTH
HOJIy4EHHOT'0 pe3ysbTara;



CO3/laHHE YCIIOBUM JUIsl pa3BUTUS YMEHHMM INPOEKTHO-UCCIIENOBATENIbCKOM, TBOPYECKOM
JESITEIIbHOCTH;

pa3BUTHE HHTEpeca K cepam npodecCHOHANBHOM NesITeTbHOCTH, CBA3aHHON C (PU3HKOH.

B cootBerctBum ¢ TpedoBanusimu @I'OC COO yrinyOnéHHbIN ypOBEHb H3YUEHUS YIeOHOTO
npeamera «Pu3nka» Ha ypoBHE cpeiHero ooiiero oOpa3oBaHusi BbIOMpaeTcs: 00y4aronumMucs,
IUIAHUPYIOIIMMHU TPOJIOJDKEHHE OO0pa3oBaHMs M0 CIELUAIBHOCTAM (DPU3UKO-TEXHUYECKOTO
npoduIs.

Ha usydenne pusuku (yriayOi€HHBIN YPOBEHb) HA YPOBHE CPEIHETO OOMIET0 00pa30BaHUS
otBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 gacoB B Hepenmo), B 11 kiacce — 170 vacos (5
94acoB B HEJIEIIIO).

[Tpennaraemslii B mporpamme 1o (Gu3Mnke nepeyeHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
ABJIIETCS PEKOMEH/IOBAaHHBIM, YYMTEIb JEJIaeT BBHIOOP IPOBEAEHHS 1a00paTOPHBIX padoT U
OIBITOB C YU4ETOM MHIUMBUAYAIBHBIX OCOOCHHOCTEN 00yJaromuXxcs.



Paznen 2.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3YJIBTATHI
JIn4HOCTHBIE pe3y/bTaThl OCBOCHMs yueOHOro mpeamera «DHU3uKay J0JKHBI OTpaXxaThb
TFOTOBHOCTh M CIIOCOOHOCTh OOYYaroLIMXCs PYKOBOJCTBOBATHCSA CHOPMHUPOBAHHON BHYTPEHHEH
NO3UIMEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPHEHTAlUil, MO3UTUBHBIX BHYTPEHHUX
yOexaeHU, COOTBETCTBYIOUIMX TPAJAULMOHHBIM LIEHHOCTSIM  pPOCCHIICKOro  oOIiecTBa,
paclIupeHre KU3HEHHOTO OIbITa U ONbITA AEATEIBHOCTH B IIPOLIECCE PEaTU3allMd OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATENILHOM E€ATEIbHOCTH, B TOM YHCJIE B YACTH:
rPaKIAHCKOI0 BOCIIMTAHUSA:
e Cc(hOPMHUPOBAHHOCTh TI'PAXJAHCKOW MO3MLUM OOYyYarolerocss Kak aKTUBHOIO U
OTBETCTBEHHOI'O 4JIEHA POCCUICKOIr0 00IIECTBa;
® [IPUHATHE TPAJULMOHHBIX OOIEYEIOBEYECKUX I'YMAaHUCTUUYECKUX U JIEMOKPATHUECKUX
IICHHOCTEIA;
® TOTOBHOCTH BECTH COBMECTHYIO JICSITEIHHOCTh B MHTEpECaX TPaKIAHCKOTO OOIIECTBA,
y4acTBOBAaTh B CAMOYIIPABIECHUH B 00pa30BaTeIbHON OpraHU3ally;
® yMEHHE B3aMMOJCICTBOBATH C COLMAJIbHBIMU HHCTUTYTAMH B COOTBETCTBUM C HX
(GYHKIMSAMHI U Ha3HAUYEHUEM;
® TOTOBHOCTb K TYMAaHUTAPHON U BOJIOHTEPCKOM AECATEIBHOCTH.
NATPHOTHYECKOI0 BOCIIUTAHNSA:
e cpOpMHPOBAHHOCTH POCCUNCKOM IpaskJaHCKON MJIEHTUYHOCTH, NaTPUOTU3MA;
® [ICHHOCTHOE OTHOILIEHHE K IOCYAapCTBEHHBIM CHUMBOJIaM, JIOCTHIKEHUSM POCCHUMCKUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:
e copMHPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOI0 IIOBE/ICHUS;
® CrOCOOHOCTb OLIEHUBAThH CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PELICHHS], ODUEHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI Y [IEHHOCTH, B TOM UHUCJIE B I€ATEIbHOCTH YYEHOTO;
® OCO3HaHME JUYHOI'O BKJIaJa B IOCTPOEHHE YCTOMYMBOTO Oy yIIETO.
ICTETHYECKOT0 BOCTIMTAHMA:
® DOCTETHMYECKOE OTHOUIEHHE K MHpPY, BKIIOYas DSCTETUKY HAyYyHOrO TBOPYECTBA,
npucyuiero Gpu3nyeckon Hayke.
TPYAOBOI0 BOCIIMTAHMSA:
® UHTEpeC K pa3IuyHbIM cepam MpopecCHOHAIBHON IesITeIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3UKOI U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP OyayIeit
npodeccuu 1 peann3oBbIBaTE COOCTBEHHBIE KU3HEHHBIE TUIAHBI;
® TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U caMO0Opa3oBaHMIO B 00JacTH (U3UKU Ha
MPOTSIKEHUH BCEU KU3HU.
IKOJIOTHYECKOr0 BOCTIMTAHUSA:
e c(hOPMHUPOBAHHOCTb HKOJOTHYECKON KyJIbTYphl, OCO3HaHME TIJI00AJIBHOIO XapakTepa
HKOJIOTHYECKUX MPObIIeMm;



IJIAHUPOBAHUE U OCYILECTBIICHUE JECHCTBUM B OKPYKAIOLIEH Cpelle Ha OCHOBE 3HAHUS
LieJIed yCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

pacIIMpEeHHE OIbITa JEATEIBHOCTH HKOJIOIMYECKOM HANpPaBICHHOCTH Ha OCHOBE
UMEIOIUXCs 3HaHUM 10 (pU3HKe.

IHMEHHOCTH HAYYHOI'O ITO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAaHUE IEHHOCTH HAy4YHOW JAEATEIbHOCTH, TOTOBHOCTh B IIPOIECCE H3Yy4YCHUS
(GU3UKM  OCYIIECTBIIATh  NMPOEKTHYIO W HMCCIIEJOBATENBCKYIO  JESTEIBHOCTD
WH/IMBUYAJILHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI
ITo3naBaTe/IbHBbIE YHHMBepCAIbHbIe y4eOHbIe AeiicTBUS
Ba3oBble 1ornyeckue AelicTBus:

CaMOCTOSTENIbHO (OPMYIHUPOBATh U AKTYAIM3UPOBATH MpOOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpeNEeNATh UEIU ACSITeIbHOCTH, 33/1aBaTh MAPAMETPhl U KPUTEPUU UX TOCTUKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH U TPOTHBOPEYMS B paccMaTpuBaeMbIX (DHU3HUECKHUX
SBJICHUSIX;

pa3pabaTeiBaTh IUIAaH peIICHHWs TPoOJieMbl C YY4€TOM aHaiu3a HMEIOIUXCS
MaTepHaIbHBIX U HEMATEPHUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JACSITEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISAM,
OLICHUBATh PUCKU MOCIEICTBUN AESITETbHOCTH;

KOOPJMHHUPOBATh M BBINOJHATE PabOTy B YCIOBUSX pEaTbHOrO, BUPTYAIBHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KMU3HEHHBIX MPOOIIEM.

ba3oBble nccienoBarejbcKue e CTBHUA.

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHIMHI U METOAaMH (DU3HIECKOMN
HayKH;

BJIQJICTh HABBIKAMH YI€OHO-HCCIICIOBATEIILCKON U MPOSKTHOW JACSITEILHOCTH B 00J1aCTH
(GU3MKYM, CHOCOOHOCTBIO U TOTOBHOCTHIO K CaMOCTOSITENIFHOMY TIOMCKY METOJIOB
pemieHuss 3amad  (QU3MYECKOTO COJEP)KAHUS, NPUMEHEHUIO pa3IUYHbIX METO/I0B
TTO3HAHWS,;

BJIQJICTh BUJIAMU JIEATEIHHOCTH IO MOJYYEHHUIO HOBOTO 3HAHMSI, €r0 WHTEPIIPETAIINH,
peoOpa30BaHUI0 U MPUMEHEHHIO B PA3JIMYHBIX YICOHBIX CUTYAIUSX, B TOM YUCIIE TTPH
CO3JIaHUHU Y4EOHBIX MTPOEKTOB B 00J1aCTH (HU3UKH,

BBISBJISITH TTPHYMHHO-CJICICTBEHHBIC CBSI3W WM aKTyaJIM3UPOBATh 3aJady, BBIJIBHTATh
TUTIOTE3Y €€ pelIeHus, HaXOIUTh ApTYMEHTBI JIJIS JIOKA3aTelIbCTBA CBOUX YTBEPKICHHH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AQHAIM3UPOBATh MOJYYEHHbIE B XOJ€ pELIECHUS 3a7aud pPe3yibTaTbl, KPUTUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;
CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIC 3a7]a4 B 00pa30BaTEILHOMN JEATEILHOCTH, B
TOM YHUCJIC TIPU U3yYCHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT,



YMETh IEPEHOCUTH 3HAHUS 1O (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACITEILHOCTH;
YMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeil;

BBIJIBUTaTh HOBBIEC UJIEU, IIPEAJIAraTh OPUTMHAJIBHBIC ITOAXObI U PEILICHHUS;

CTaBUTb IPOOJIEMBI U 33JjauH, JOMYCKAIOIUE aJIbTePHATUBHBIEC PELICHHUS.

Pabora ¢ unopmanmeii:

BJIaJICTh HABBIKAMH IOJTYICHHS HHPOPMAIUHU (PU3HUECKOTO COJICPIKAHUS U3 HCTOUYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSTEIILHO OCYIIECTBISATh IMOUCK, aHAJIN3, CUCTEMATH3AIMI0 U
MHTEpIpeTario HHPOPMALIUU PAa3THYHBIX BUIOB U (OPM IPE/ICTABICHHUS;

OIICHUBAThH JJOCTOBEPHOCTH HH(OpPMAIIHH;

HUCITIOJIB30BAThH CpCIICTBa I/IHq)OpMaIII/IOHHI)IX u KOMMYHI/IKaIII/IOHHI)IX TCXHOHOFI/Iﬁ B
pCI_HeHI/H/I KOTHUTHUBHBIX, KOMMYHI/IKaTI/IBHI)IX nu OpFaHI/I3aIII/IOHHI)IX 3a1a4 C
coOiroficHHeM TpeOOBaHUH  APrOHOMHUKHM, TCEXHHUKH O€30IIaCHOCTH, TI'MTHUCHBI,
pecypcocOepeKeHus, TPABOBBIX M OITUYECKUX HOPM, HOPM HH(DOPMAIMOHHOU
0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COJCpKaHUs B PA3IUYHBIX (opMaTax C y4€ToM
Ha3HAuYeHUS MHPOPMALMU U IEIEBOW ayIWTOPUH, BBHIOMpAs ONTUMAIbHYIO (GopMmy
HpeIlCTaBJ'IeHI/ISI nu BI/I3yaJII/ISaIII/II/I.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

OCYIIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKU M BO BHEYPOUHO 1€ TEIbHOCTH;
pacrno3HaBaTh NPEANOCHUIKH KOH(PIUKTHBIX CUTYallui U CMATYaTh KOH(MIUKTHI,
pPa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHUSI C MCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

MOHMMATh U UCTOJIb30BaTh MPEUMYILIECTBA KOMAHIHON U MHAMBUAYAJIbHON pabOTHI;
BBIOMPATh TEMAaTHKy U METOJbl COBMECTHBIX JAECHCTBHUI ¢ y4€TOM OOLIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0r0 4JeHa KOJUIEKTHBA,

IPUHUMATH 1€ COBMECTHOM JESTEIIbHOCTH, OPraHW30BbIBaTh U KOOPAMHUPOBATH
JNEeHCTBUS MO €€ JOCTM)KEHHIO: COCTAaBJIATH IUIAH JAEWCTBUM, paclpenessaTh poJid C
y4€TOM MHEHUH Y4aCTHUKOB, 0OCYX/1aTh pe3yJIbTaThl COBMECTHOI paboThI;

OLICHMBAaTh KadyeCTBO CBOEro BKJIaJa M KaXJOTO YYaCTHUKAa KOMaHJIbl B OOIIMI
pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUIM;

npeJiaraTb HOBbIE MPOEKTHI, OLEHUBATh UJI€U C MO3UIMH HOBU3HBI, OPUTHHAILHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh IO3UTHUBHOE CTPATETMYECKOE IOBEACHHE B PA3IMYHBIX CHUTYyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYILIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTh B 00JaCTH (PU3UKU U
aCTPOHOMMH, BBIABIIATH IIPOOJIEMBI, CTAaBUTh U (DOPMYIMPOBATE COOCTBEHHBIE 3a/]auy;
CaMOCTOSITEJIBHO COCTABJIATH IUIAH PEIIECHUS! PACYETHBIX U KaYEeCTBEHHBIX 3a7ad, IUIaH
BBINOJIHEHUS MTPAKTUYECKON paboOThl ¢ YYETOM HMMEIOLIMXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMUI;

JIaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacuIMpsATh paMKH Y4eOHOI0 IIPeMETa Ha OCHOBE JIMYHBIX NMPEANOUTECHUH;



JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 32
peleHue;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (HOPMHUPOBAHHUIO ¥ TMPOSIBICHUIO JPYAWIMH B 00JAaCTH (PU3UKH,
MOCTOSTHHO IMOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, 3MOUUOHAJIbHBIA HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHTYyallUsIM, BHOCUTh KOPPEKTHUBBI B I€ATEIbHOCTD, OLICHUBATD
COOTBETCTBUE PE3YNbTATOB LEIAM;

BJIAJeTh HABbIKAMM IIO3HABATEIbHOM pe(IEKCUM KaK OCO3HAHUS COBEpILIAEMbIX
JIEMCTBUM U MBICIMTENBHBIX IIPOLECCOB, X PE3YJIbTATOB U OCHOBAHUN;

UCIIOJIb30BaTh MPUEMBI pe(IeKCUU JIUIsl OLIEHKH CUTYallMM, BBIOOpa BEPHOI'O peIIEeHUs;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PELICHUS 10 UX CHHKEHUIO;
IIPUHUMATh MOTHUBBI U apI'YMEHTBI IPYTUX IIPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;
IPUHUMATH ceOsl, TIOHUMAsi CBOM HEJIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI M apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;
IpU3HABaTh CBOE MIPABO U IIPABO APYTUX HA OIIUOKH.

B mporecce nocTHXKEHUSI JTUYHOCTHBIX PE3YyJIhTATOB OCBOSHUS MPOTPAMMBI MO (DHU3UKE IS
YPOBHS CpeqHero ooiiero o0pa3zoBaHus y 00y4yarolUXcs COBEPUICHCTBYETCS IMOLMOHAIBHBIH
WHTEIJIEKT, MPEANoIaraonuii chopMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIOYAIOLIEr0 CHOCOOHOCTh IMOHHMMAaTh CBOE SMOLMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPABJICHUS Pa3BUTUS COOCTBEHHOMN SMOIIMOHAIBHOM cephl, ObITh
YBEPEHHBIM B ce0e;

CaMOpPETryJIMpOBaHUs,  BKJIIOYAIOLIETO  CaMOKOHTPOJIb,  yYMEHHE  NPUHUMATh
OTBETCTBEHHOCTH 32 CBOE IMTOBE/ICHUE, CIIOCOOHOCTh aIalTHPOBATHCS K IMOIIMOHAIEHBIM
U3MEHEHUSM U MPOSBIATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEN MOTHBALMM, BKIFOYAOLIEH CTPEMIICHUE K JOCTHXKEHHIO LIEJIH U YCIEXY,
ONITUMU3M, HUHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH, UCXOS U3 CBOMX BO3MOXKHOCTEH;
OMIIaTHH, BKJ'IIO‘—IaIOH_[eﬁ CHOCOOHOCTHh MOHUMAThH OMOIHNOHAJIIBHOC COCTOSIHHUEC OPYIUX,
YYUTBIBATh €r0 MpPH OCYIIECTBICHUH OOILEHUs, CIHOCOOHOCTh K COYYBCTBHUIO U
COIIEPEKHUBAHHUIO;

COLMAIBHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTH BBICTPAUBATh OTHOLIEHHS C
JIPYTUMH JHOJbMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peliaTth KOH(IUKTHL.

[MPEJIMETHBIE PE3YJIbTAThBI
K xonny oOyuenust B 10 knacce npeaMeTHbIe pe3ylbTaThl Ha YriIyOJIEHHOM YpPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

MOHUMATh pPOJb (PU3UKK B DSKOHOMHYECKOW, TEXHOJOTUYECKOW, 3KOJOTUYECKOM,
COLMAIBHOW M ATUYECKOH chepax IesTeIbHOCTH YeIOBEKa, POJIb U MEeCTO (PM3UKH B
COBPEMEHHOM HAy4YHOW KapTUHE MUPA, 3HAYEHUE OMUCATEIbHON, CUCTEMAaTU3UPYIOIEH,
OOBSCHUTEIIBHOW M TPOTHOCTUYECKOW (DYHKIMI (U3UYECKON TECOpUHM — MEXaHUKH,
MOJICKYJISIPHOM (PU3UKU U TEPMOJIMHAMUKH, POJIb (PU3NYECKOH TeOpur B POPMHUPOBAHUU
IpeCTaBIeHU 0 (PU3NIECKON KapTHHE MUPA;
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pas3InyaTh yCIOBUS MPUMEHUMOCTH MOIeTIel (PM3NYECKUX TN U MPOLECCOB (SIBICHHN):
UHepLUalbHas CUCTeMa OTcuéra, abCOJIIOTHO TBEPJOE TEJO, MarepuanbHas TOYKa,
PaBHOYCKOPEHHOE JIBUXKEHUE, CBOOOIHOE MajieHne, abCOMI0THO ynpyras aedopmanus,
a0COJIFOTHO YIIPYroe U adCOMIOTHO HEYNPYTroe CTOJIKHOBEHHS, MOJICIIU ra3a, >KUIKOCTH
1 TBEPAOTO (KPUCTANIMYECKOI0) Tella, UACAIbHBINA T'a3, TOYCUHBIN 3apsij], OAHOPOJIHOE
JNEKTPUYECKOE T10JIE;

pa3nuyarh YCJIOBUS (TpaHHIBI, OOJAaCTH) NPUMEHHUMOCTH (U3UUYECKUX 3aKOHOB,
IOHUMAaTh BCEOOIMH XapakTep (yHIaMEHTAJIbHBIX 33aKOHOB M OTrPaHUYEHHOCTb
MCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;

aHAJIM3UPOBaTh U OOBACHATH MEXAHWYECKHE IPOLECChl M SBJICHMS, MCIIOJIb3Ys
OCHOBHBIC IIOJIO)KEHMSI W 3aKOHbl MEXaHMKHM (OTHOCUTEIBHOCTh MEXaHHYECKOIo
JBWKEHUS, (OpPMyNbl KMHEMATHKH PaBHOYCKOPEHHOTO IBMDKEHUS, MPEOOpa3OBaHHS
["asnnes i CKOPOCTH U IepeMenieHus, 3aKoHbl Hbr0TOHA, TPUHIUMII OTHOCUTEIBHOCTH
['anunes, 3aKOH BCEMUPHOIO TATNOTEHHs, 3aKOHBl COXpPAaHEHHMS UMIyJbca U
MEXaHUYECKOM 3HEpruH, CBsI3b pabOThl CHIIBI C U3MEHEHHEM MEXaHMYECKOW 3HEpIuu,
yCIIOBUSL paBHOBECHS] TBEPAOrO Teja), NMPU 3TOM HCIOIb30BaTh MaTEMaTHYECKOE
BBIPQKEHUE 3aKOHOB, YyKa3blBaTh YCIIOBHS MPUMEHUMOCTH (DU3MYECKHX 3aKOHOB!
npeoOpa3oBanuil [anunes, BTOPOro M TpeTbero 3akoHOB HpIOTOHA, 3aKOHOB
COXPaHEHHUS UMITYJIbCA U MEXAHUYECKOW YHEPTUH, 3aKOHA BCEMUPHOIO TATOTEHUS;
aHAJTM3UPOBATh U OOBACHATH TEIUIOBBIE NMPOLIECCHl U SBJICHUS, UCIOJb3YsI OCHOBHBIE
nosioskeHnss MKT u 3akoHBI MOEKyIsipHON (PU3UKK U TEPMOJUHAMUKY (CBS3b 1aBJICHUS
UJCANBHOIO Ta3a CO CPEIHEW KUHETHYECKOM DSHEpruedl TEIUIOBOIO JBHKEHUS U
KOHILICHTpaLUEN €ro MOJIEKYJI, CBS3b TEMIIEPATYPBI BELIECTBA CO CPEAHEN KUHETUUECKOU
DHEPrUe€il TEIUIOBOTO JBMXKCHMSI €r0 YacTHIl, CBSA3b JABJICHUS HJEAJIbHOIO Tra3a C
KOHIIEHTpaLMEN MOJIEKYJI M €0 TeMIIepaTypol, ypaBHeHue MenneneeBa—KnanelipoHa,
NEepBBIN 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHUS PHEPIHU B TEIJIOBBIX MPOIIECCax),
IIPH 3TOM HCIIOJIB30BAaTh MAaT€MaTHYECKOE BBIPA)KECHUE 3aKOHOB, YKa3bIBATh YCJIOBHS
IPUMEHUMOCTH ypaBHeHUsI MeHneneeBa—Knaneiipona,

AQHAIN3UPOBATh M OOBACHATH JJIEKTPUUYECKHE SBIICHUS, MCIONb3ysS OCHOBHbBIE
IIOJIO’KEHHUS M 3aKOHBI MIEKTPOJINHAMUKH (3aKOH COXPAHEHHUS 3JIEKTPUYECKOIO 3apsija,
3ak0H KysoHa, TOTEeHIIMAIIBHOCTB 3JIEKTPOCTATUYECKOTO MOJIS, IPUHIUII CYITEPIIO3ULIANA
3JIEKTPUYECKUX TOJIEH, ITPU 3TOM YKa3bIBasl yCIOBHS IPUMEHUMOCTH 3akoHa Kyrona, a
TaK)K€ MPAKTUYECKH BAKHBIE COOTHOLICHHMs: 3aKOHBI OMa I ydacTKa LENU U i
3aMKHYTOH 3JIEKTpHUYECKON 1iemu, 3akoH J[xoyns—Jlenna, npasuna Kupxroga, 3akoHbI
®dapanes 15 JIEKTPOTU3A);

OTUCHIBATh (PU3UYECKHE MPOLECCHI U SIBICHUS, MCIIONb3Ys BEJIMUMHBI: MEpEeMEIICHHUE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€Ja U CHUCTEMBI TE€Jl, CHJIa, MOMEHT CHJIbI, IaBJICHHE,
NOTEHLIMaJbHasl JHEPTus, KWHETHYeCKas SHEeprusi, MeXaHudecKas sSHeprus, padora
CUJIBL, ICHTPOCTPEMUTEIILHOE YCKOPEHUE, CUJIa TSKECTH, CUJIA YIIPYTOCTH, CUJIa TPEHHUS,
MOIITHOCTb, SHEPT sl B3aMMOICHCTBHS Tea ¢ 3eMIIEH BOM3U €€ MOBEPXHOCTH, SHEPTUs
ynpyroi aedopManuu NpyXHHbI, KOJIMYECTBO TEMJIOTHI, aOCOJIOTHAs TeMIeparypa
Tesa, paboTa B TEPMOAMHAMUKE, BHYTPEHHSISI SHEPT U UI€AIBHOTO OJTHOATOMHOTO Ia3a,
paboTa WaeanbHOrO ra3a, OTHOCHTENbHAs BIaXHOCTh Bo3ayxa, KIIJ| uaeampHOTO
TEIJIOBOT'O JABUIATElIsA; JIEKTPUUYECKOE I10JIE, HANPSKEHHOCTD DJIEKTPUYECKOIO I0JI,
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HaIpPsSOKEHHOCTh TOJII TOYEYHOrO 3apsja WIM 3apsHKEHHOIO Iapa B BaKyyMe€ U B
JIUAJICKTPUKE, TOTEHLUAT BJICKTPOCTATHYECKOrO IOJsl, Pa3HOCTh IOTEHIMAJIOB,
AJIEKTPOJIBIIKYIIAsT CUJIA, CUJIa TOKA, HANpPsHKEHHE, MOIIHOCTh TOKA, 3JEKTpUYECKas
€MKOCTb IIJIOCKOTO KOHJEHCATOpa, COMPOTUBJICHUE YYacTKa LEMHU ¢ TOCIE0BaTeIbHBIM
U TapajUIeIbHBIM COCAMHEHUEM PE3UCTOPOB, DJHEPrus SJIEKTPUUYECKOrO MO
KOH/JIEHCATOpa;

00BACHATH OCOOCHHOCTH MPOTEKaHUs (PU3UUYECKUX SABJICHUIN: MEXaHUYECKOE ABM)KCHUE,
TEIUIOBOE ABMKCHHE YACTHI] BEIIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JIBI)KEHUE,
muddy3us, ucmapeHue, KUINCHWE W KOHACHCAIWS, TUIABIICHUE WM KPUCTAILTU3ALUSA,
HaIlpaBJICHHOCTh  TEIUIONEpENayu, d3JEKTpU3alus TeJl, HSKBUIOTCHLHAIbHOCTh
MTOBEPXHOCTH 3aPSKEHHOTO IPOBOJIHUKA;

MPOBOAUTH MCCIIEIOBAHHE 3aBUCHUMOCTH OIHOU (DPM3MUYECKON BENTUYUHBI OT APYroil ¢
UCIIOJIb30BAHUEM TMPSMBIX W3MEPEHUH, MpU HSTOM KOHCTPYUPOBATh YCTAaHOBKY,
(duKCcHpOBaTh PE3yJIbTATHl MOJIYYCHHON 3aBUCUMOCTH (PU3NYCCKUX BEIIMYUH B BHUIE
rpadukoB ¢ y4ETOM aOCONIOTHBIX IMOTPEIIHOCTeH HW3MEPEHUM, IeNaTh BBIBOJIBI TIO
pe3ynbTaTaM UCCIEI0BAHMS;

MPOBOANTh KOCBCHHBIC HM3MEPCHUs (PU3NYCCKUX BEIMYWH, IMPH ITOM BBIOMPATH
ONTUMATBHBIA METOJ H3MEPEHHUS, OIEHUBATh aOCONIOTHBIE W OTHOCUTEJbHbBIE
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

MIPOBOJIUTH OMBITHI IO MTPOBEPKE MPEIIOKEHHON TUIOTE3bI: INIAHUPOBATH SKCIIEPUMEHT,
coOMpaTh IKCIIEPUMEHTAIILHYIO YCTAHOBKY, aHAJTU3UPOBATH MOTYUECHHBIE PE3YIbTaThl U
JienaTh BBIBOJI O CTaTyCe MPEAJIOKEHHON TUTIOTE3bI;

cobmo1aTh mpaBwiia 0€30MacHOTO TPyJa MPU MPOBEACHUU HCCIEAOBAHUN B pamMKax
y4eOHOT0 SKCIEPUMEHTa, MPAKTHKyMa U y4eOHO-UCCIIEeNOBATENbCKOM U TMPOEKTHOU
NESTENIbHOCTH C HCIOJIb30BAaHUEM H3MEPUTEIbHBIX YCTPOWCTB U JaOOPATOPHOTO
000pyI0BaHus;

peliaTh pacuéTHbIE 337a4H C SIBHO 33JJaHHON U HESIBHO 33JaHHOMN (PU3MYECKON MO/IETIBIO:
HAa OCHOBAaHMM aHalM3a YCJIOBHsI OOOCHOBBIBATH BBIOOP (PHU3UYECKOW MOJENH,
OTBEYaroIIeil TpeOOBaHUSIM 3aa4H, PUMEHSTH (POPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYyJaThl (U3MYECKUX TEOPUH TMPU HCIIOIB30BAHUM MATEMAaTHYECKHUX METOJIOB
pelieHuss 3ajady, IMPOBOAMTH pacuy€Tbl Ha OCHOBAHMM UMEIOIIUXCS JIaHHBIX,
AQHAJIM3UPOBATh PE3yJAbTAaTbl M KOPPEKTUPOBATh METOJbl PEHICHUS C Y4ETOM
MOJTYYCHHBIX PE3YJIbTATOB;

peliaTh KaueCTBEHHBIC 3a7auu, TpeOyIoIre MpUMEHEHUs 3HAHUIA U3 Pa3HbIX Pa3JIesioB
Kypca GU3MKH, a TakK)Ke€ WHTETpalMd 3HAHWW W3 JPYTUX TPEIMETOB €CTECTBEHHO-
HAay4YHOTO IIMKJIA: BBICTPAMBATh JIOTUYECKYIO IIEMOYKY PACCYXKICHHH C OMOpod Ha
W3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U (U3NYECKUE SIBICHUS,

HCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS JUIsl OOBSCHEHUS! OCHOBHBIX MPUHIIUIIOB PaOOThHI
WU3MEPUTENbHBIX TPHOOPOB, TEXHUYECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOIIECCOB;
MPUBOUTH MPUMEPHI BKIIAa POCCUUCKHUX U 3apPYOCIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HAayKW, B OOBSICHEHHE TPOIECCOB OKPYKAIOIIETO MHPA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHI;

AHAIM3UPOBATh M  OLIGHWBATh TIOCIEJICTBUS OBITOBOM H  TPOU3BOACTBCHHOMN
NEeSITEIbHOCTH 4eJOBEKa, CBSI3aHHOW ¢ (U3MUECKUMH TMpolleccaMu, C TMO3MIMN
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3KOJIOTUYECKOU 0e301acHOCTH, MIpEeACTaBICHUI 0 panoHaIbHOM
IIPUPOJOIOIL30BAHNM, A TAKKE€ Pa3yMHOM MCIIOJIb30BAaHUU JOCTHKEHUNW HAyKd U
TEXHOJIOTHH JIUIsl TaTbHEHUIIIETO pa3BUTHS YEIOBEYECKOTO O0IIECTBa;

MPUMEHSTh Pa3IM4HbIe CIIOCOOBI paboThI ¢ HHpOpMAIUeil GU3NYECKOTO COAEPIKAHUS C
UCTIOJIb30BAHUEM  COBPEMEHHBIX  HMH(DPOPMAIMOHHBIX  TEXHOJIOTHH, TIpU  3TOM
MCIIOJIb30BaTh COBPEMEHHbBIE HH(POPMAIIMOHHBIE TEXHOJIOTHH I TIOUCKa, TIepepaboTKu
U NpeAbABIICHUS Y4eOHOM U HAYYHO-TIOMYJISPHON MH(GOpMaLIUU, CTPYKTYPUPOBAHUS U
UHTEpHpeTanuu WHPOPMALUU, OTYYCHHON M3 Pa3JIMYHBIX HCTOYHMKOB, KPUTHUYECKHU
aHATM3UPOBATh IMOIy4aeMyl0 WH(GOPMAIMIO U OICHHWBATh €€ JOCTOBEPHOCTh Kak Ha
OCHOBE UMEIONINXCS 3HAHUMN, TaK M Ha OCHOBE aHAJIW3a UCTOUYHUKA HH(OPMALINK;
IIPOSIBJIATh OPraHU3allMOHHBIE W IIO3HABATEIIBHBIE YMEHHUS CaMOCTOATEIBHOIO
NpUOOpEeTEeHUs] HOBBIX 3HAHWW B TPOIECCE BBHIMOTHEHHUS MPOCKTHBIX U y4eOHO-
HCCIIEIOBATENLCKUX PadoT;

paboTaTh B TpyHIe C WCHOJHEHHUEM pPa3IUYHBIX COLIMATIBHBIX POJICH, IIIAaHUPOBATH
paboTy TpYMIbI, pPalMOHAIBHO pACHpenessaTh NeATEIbHOCTh B HECTaHIAPTHBIX
CUTyalUsAX, aI€KBaTHO OLICHUBATh BKJIAJ KaXJOr0 U3 YYaCTHUKOB IPYIIIBI B PELICHUE
paccMarpuBaeMoi poOJIEMBI;

OPOSIBIATE  MOTHBAIMI0O K  Oyaymedl mnpodecCHOHaNbHOW — JAEATENBHOCTH  T10
CHEUHATbHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

K xonny oOyuenus B 11 knacce npeIMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh y OOYUAIOLIUXCSl YMEHUI:

MOHUMATh pPOJIb (U3UKH B DKOHOMHYECKOW, TEXHOJOTHYECKOW, COLIHUAIBHON U
ATUYECKON cdepax AeSITeIbHOCTH YeNOBEKa, pojib U MECTO (PU3UKH B COBPEMEHHOMU
Hay4YyHOW KapTUHE MUPA, POJIb ACTPOHOMHUHU B MPAKTUYECKOM IEATEIBHOCTH YEJI0BEKA U
JAIBHEWIIEM  HAy4yHO-TEXHUYECKOM  pa3BUTHM,  3HAUYEHUE  ONMUCATEIBHOM,
CUCTEMATHU3UPYIOIIEeH, OOBSCHUTENBHON W MPOrHOCTHYECKON (QYHKUMH (u3nueckoit
TEOPUM — DJIEKTPOJMHAMHKH, CIELUATIBHOM TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM
¢u3uky, posnb GU3NUECKo Teopuu B (POPMUPOBAHUM MPEACTABICHUN O (PU3NUECKOM
KapTHHE MHUpPa, MECTO (pu3MyYecKod KapTHHBI MHpa B OOILEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJICTABICHUN O IPUPOJE;

pas3nyaTrh yCIOBUS IPUMEHUMOCTH MOEeH (PU3NYECKHUX TeJ U MPOLECCOB (SIBICHHH):
OJIHOPOJIHOE DJJIEKTPUYECKOE W OJHOPOJHOE MArHUTHOE TM0Js, TapMOHUYECKHE
KoneOaHusl, MaTeMaTU4YeCKUd MAasSTHUK, WACaJbHBIA MNPYXUHHBIH  MasTHUK,
rapMOHUYECKHE BOJIHBI, HJI€AIbHBIA KOJIeOATeNbHBIA KOHTYp, TOHKAs JIMH3a, MOJIesei
aToMa, aTOMHOT0 s1/ipa U KBAaHTOBOW MOJIEJIH CBETA;

pa3nuyarh YCJIOBUS (TpaHMIBI, OONAaCTH) NPUMEHHUMOCTH (U3UUYECKUX 3aKOHOB,
NOHUMAaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OIPaHUYEHHOCTh
MCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;

AQHAJTU3UPOBATh U OOBSACHATH AJIEKTPOMArHUTHBIC IMPOLECCHI U SIBICHUS, UCIOIb3Ys
OCHOBHBIC TIOJOXEHMS M 3aKOHBl JJIEKTPOAMHAMHUKM M CIIELHUAJIbHONW TEOpUU
OTHOCHUTEJIBHOCTH (3aKOH COXPAHEHHUs 3JIEKTPUUECKOTO 3apsia, cuia Amiepa, cuia
JlopeHnia, 3aKOH 3JEKTPOMAarHMTHOM MHAYKIMM, npasuiao Jlenma, cBs3zp JOC
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CaMOUHYKIMH B 3JIEMEHTE JIEKTPUUECKOM 1IETTH CO CKOPOCThIO U3MEHEHHUSI CHUITbI TOKA,
MOCTYJIAThl CIIEIHMAIBHONW TEOPUH OTHOCUTEIBHOCTH DUHIITEHHA);

AQHAIM3UPOBATh U OOBACHATH KBAHTOBBIE MTPOLIECCHI U SIBICHUS, UCIIONb3YS MOJI0KEHUS
KBaHTOBOU (pu3uku (ypaBHeHHE JWHIITEWHA aias Gorodddekra, MepBblii U BTOPOM
nocTyNatel bopa, MpUHIKIT COOTHOIIEHUsT HeonpeaenéHHocrel [ 'ei3eHOepra, 3aKOHbI
COXpaHEHHUS 3apsI0BOTO M MAacCOBOTO YMCEN M SHEPTUU B AJEPHBIX PEAKLHUAX, 3aKOH
pPaZ0aKTUBHOTO pacmaja);

OMKCHIBATh (PU3UUECKHE MPOIECCHI U SIBICHUS, UCIIOJIb3Ys BEJIMYUHBL: HANPSKEHHOCTD
AIEKTPUYECKOTO MOJISA, TOTEHIINAI 3JEKTPOCTATUYECKOTO MOJIS, PA3HOCTh MOTEHIINAJIOB,
AJIEKTPOJBIIKYILAS CHUJIA, MHAYKLIMS MAarHUTHOTO IIOJI, MarHUTHBIA IOTOK, CHJIA
AmMriepa, MHAYKTUBHOCTb, JJIEKTPOJBMJKYIIAs CHJIa CaMOMHAYKLUHU, DSHEprus
MarHUTHOTO TOJS MPOBOJHUKA C TOKOM, PENIATUBUCTCKUNA UMITYIbC, MOJTHAS SHEPTHUs,
SHEPrusl MOKOsS CBOOOAHON YaCTHUIIbl, SHEPTHSI U UMIYJILC (POTOHA, MACCOBOE YUCIO U
3aps] sipa, SHEPrus CBA3M s1/1pa;

OOBSACHATH OCOOCHHOCTH TPOTEKaHUS (UIUYECKUX SIBICHUN: AIIEKTPOMArHUTHAs
WHIYKIHS, CAMOMHIYKIIHS, Pe30HaHC, HHTep(epeHIHs BOJH, TUPPAKIUs, TUCTICPCHS,
MIOJTHOE BHYTPEHHEE OTpaxkeHue, horornekrpuueckuii apdexT (poroaddekr), ansha- u
Oera-pacnajsl siiep, TaMMa-u3nydeHue saep, Gu3nueckue MPUHIHUIBI CIIEKTPAIbHOTO
aHanu3a 1 paboThl J1azepa;

ONpEeNEeNATh HalpaBJICHUE WHAYKIMU MAarHUTHOTO MOJIA NMPOBOJHHMKA C TOKOM, CHIIbI
Awmriepa u cuinbl JlopeHna;

CTPOUTH H300paKEHHE, CO37aBaeMO€ IUIOCKUM 3€pKajoM, TOHKOW JIMH30H, u
paccUnTHIBaTh €r0 XapaKTePUCTUKU;

MPUMEHATH OCHOBOIIOJIATAIOIINE ACTPOHOMHYECKHUE TMOHATUSA, TEOPUU U 3aKOHBI AJIs
aHayIM3a U 00BSICHEHUS (PU3UUECKUX ITPOLECCOB, IPOUCXOIAIINX B 3BE3/1aX, B 3BE3/IHBIX
CUCTEMaX, B MEKTJIaKTUUECKOI cpesie; NBUKEHHUS] HEOECHBIX Tell, 3BOJIIOLUM 3BE3N U
Bcenennoi;

IIPOBOAMTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (U3NYECKUX BEIUYHMH C HCIOJIb30BAaHUEM
IPSIMBIX U3MEPEHUI, TTPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PHUKCUPOBATH PE3yIbTATHI
MOJTyYEHHOW 3aBUCHUMOCTH (PH3UYECKHX BEIMYMH B BHAE TpadUKOB C Y4ETOM
aOCOIOTHBIX ~MOTPEIIHOCTeH M3MEPEeHUH, JenaTh BBIBOABI 10  pe3yJibTaTaM
HCCJIEJIOBAHMUS,

MPOBOJIUTh KOCBEHHBIE H3MEpeHUs (U3MYECKUX BEIMYWH, MPU ITOM BBIOMpATH
ONTUMANBHBIA METOJ W3MEPEeHHs, OIEHUBAaTh aOCONIOTHBIE U OTHOCHUTEIHHBIC
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

MIPOBOJIUTH OMBITHI IO MTPOBEPKE MPEIOKEHHON TUIOTE3bI: INIAHUPOBATH SKCIIEPUMEHT,
coOUpaTh HIKCIIEPUMEHTATIBHYIO YCTAHOBKY, aHATTM3UPOBATh MOJIyUEHHBIE PE3yIbTaThl U
JIeNIaTh BBIBOJI O CTaTyce MPEJIOKEHHON THITOTE3bI;

OMUCHIBATh METO/IbI TIOJIYY€HHSI HAYYHBIX aCTPOHOMHUYECKUX 3HAHUM;

coOuoiaTh MpaBmiia 0€30IacHOTO TpyAa MPH MPOBEACHUM HCCIEAOBAaHHMNA B paMKax
y4eOHOro SKCIEpUMEHTa, MPaKTUKymMa U y4eOHO-HCCIeI0BAaTENbCKOW M MPOEKTHOM
NEeSTEIbHOCTH C MCIOJb30BAaHUEM HW3MEPHUTENBHBIX YCTPOWCTB M J1aOOPaTOPHOIO
000pyIoBaHUs;
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e pemarh pacu€THBIE 3aJ1a4Uu C IBHO 33aHHOM M HESIBHO 33JJaHHON (PU3NIECKON MOEIIBIO:
HAa OCHOBAaHMU aHajdu3a YCJIOBUSA BBIOUPATh (U3NYECKUE MOJETH, OTBEYaIOIIUe
TpeOOBaHUSAM 3a/la4yM, TPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThI
($u3nUeCKUX TEOpUil MPHU HCIOJIIB30BAaHINHM MAaTEMAaTHYECKUX METOJIOB pPEIICHHUs 3ajad,
IIPOBOAMTD PACYETHI HA OCHOBAaHUM UMEIOUINXCS JaHHBIX, aHAJIU3UPOBATh PE3YJIbTAThl U
KOPPEKTUPOBATh METO/IbI PELIEHUS C YUETOM MOJIYYEHHBIX PE3YJIbTATOB;

e pemarh Ka4eCTBEHHbIE 33/1a4M, TpeOyroIue NpUMEHEHNsI 3HAHUI U3 Pa3HBIX Pa3JesioB
Kypca (U3MKH, a TakKe MHTErpallMd 3HAHUW U3 JPYTUX MPEIMETOB €CTECTBEHHO-
HAay4YHOI'O IMKJIA: BBICTPAUBATH JIOTMYECKYIO LIEMOYKY PACCYXICHHM C ONOpOM Ha
M3y4EHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUYECKHE SIBICHMUS,

® ICIOJIb30BAaTh TEOPETHUECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX MPUHIIMIIOB PAOOTHI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX ITPOLIECCOB;

® [PUBOAUTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B OOBSICHEHHE IPOIECCOB OKPYKAIOIIEIO0 MHpa, B PA3BUTHUE TEXHUKH U
TEXHOJIOTHH;

® aHaIM3UpOBAaTb M OLEHMBATh IOCIEACTBHS OBITOBOM U  IMPOU3BOJICTBEHHOM
NESTEIbHOCTH YeJOBEKa, CBS3aHHOW ¢ (U3MUECKUMHU IMpOLIecCaMU, C TMO3HULIUN
3KOJIOTUYECKOU 0e301MacHOCTH, MIPEACTABICHUI 0 panroHaIbHOM
IPUPOJIONOIB30BAaHUH, a TAaKXKe Pa3yMHOM HCIOJIb30BaHUU JIOCTH)KEHUN HAyKU U
TEXHOJIOTHH JIJIsl JaIbHEHUIIIET0 pa3BUTHS YEIOBEUECKOT0 O0IIECTBA;

® [PUMEHSATH PA3IUYHbIE CITOCOOBI paboThI ¢ HH(MOpPMaLel GU3NIECKOTO COIEPKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX HH(MOPMAIIMOHHBIX  TEXHOJIOTWH, TP  3TOM
UCIIOJIb30BaTh COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTUH IS IOUCKA, IepepaboTKU
U MIPeIbsIBICHUS y4eOHOM U HAyYHO-TIOMYJISPHOM MHPOPMALIUHU, CTPYKTYPUPOBAHUS U
UHTEPIIpETallMi UHPOPMAIUH, TOJYYEHHON U3 Pa3IMYHBIX HUCTOYHUKOB, KPUTUYECKH
aHAJIM3UPOBATh MOJydyaeMyr0 MH(GOpPMalMI0O U OLEHUBATh €€ JOCTOBEPHOCTh KakK Ha
OCHOBE MMEIOIINXCS 3HAHUH, TaK ¥ Ha OCHOBE aHaJIM3a UCTOUYHUKA HH(DOpMaIuH;

® T[pOSIBJISITH OpPraHU3allMOHHbIE W [I03HABATEJIbHBIE YMEHHUS CAMOCTOSITEIBLHOTO
npuoOpeTeHus] HOBBIX 3HAaHUM B TpOILECCe BBHIMOJIHEHUS IPOEKTHBIX U Yy4eOHO-
UCCIIEI0OBATEIbCKUX PadOT;

e paboTaTh B IpYIIE C UCIOJIHEHUEM pPa3IMYHBIX COLHUAIBHBIX POJEH, MIaHUPOBATH
paboTy TpYMIbI, palMOHAIBHO pacHpeleNsTh AesTeNbHOCTh B HECTaHJAPTHBIX
CUTYallUsX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXKIOrO M3 YYaCTHUKOB TPYIIIHI B PELICHUE
paccMaTpuBaeMoOi MPoOIeMBlI;

HPOSIBJIATE MOTHMBALIMIO K Oyaymied mpoeccHOHaNbHON NEesTEIbHOCTH MO CHEIHMAIbHOCTIM
(UBUKO-TEXHUUECKOTO MPOUIISL.
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Pa3zgen 3
COJAEPKAHUE OBYYEHUSA
10 KUIIACC

Pa3nen 1. Hayunblii MeTO O3HAHUS NPUPOABI.

Ouzuka — (yHIaMeHTalbHas HayKa o mpupoje. HaydHblii MeTOJ MO3HAHHUS M METOIbI
UCCIIeIOBaHMs PU3NUECKUX SBICHUM.

DKCIIepUMEHT U TeOpHs B Mpoliecce Mo3HaHus Npupoabl. Habmroaenne u sKCriepuMenT B
dusuke.

CnocoObl u3mMepeHus: GU3NYECKUX BEIUYMH (QHAJIOTOBBIE W IUGPOBBIE U3MEPHUTEIbHBIC
puOOPbI, KOMIIBIOTEPHBIEC JATYUKOBBIE CUCTEMBI).

[Torpemrnoctu u3MepeHuil Gu3ndeckux BeITU4rH (a0COIOTHAS U OTHOCUTENbHAS).

MonenupoBanue (U3NYECKUX SBICHUNA M MPOLECCOB (MaTepuanbHas TOYKA, aOCOIIOTHO
TBEP/OE TEJI0, UlealbHasl )KUKOCTh, UJI€aIbHBIN I'a3, TOUEUHBIH 3apan). ' unoresa. ®uznueckuit
3aKOH, TPAHUIIBI €ro MpUMeHUMOCTU. DU3ndeckas TeOpHus.

Ponp u mecro ¢u3uku B (GOpMUPOBAHMM COBPEMEHHOW HaydyHOW KapTUHBI MHUpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

M3mepeHue cuiibl TOKa M HaPsSKEHUS B LENH TOCTOSTHHOTO TOKA ITPY IIOMOIIH aHAJIOTOBBIX
U U (PPOBBIX U3MEPUTENLHBIX TPUOOPOB.

3HakoMCTBO ¢ 1U(poBoil Jaboparopueit no ¢usuke. [Ipumeps! n3mMepeHuss PU3NIECKUX
BEJIMYMH IIPU TOMOLIY KOMITBIOTEPHBIX JaTYHKOB.

Pasznea 2. MexaHuKa.

Tema 1. Kunemamuka.

Mexanuueckoe aABMKEeHHE. OTHOCHUTENBHOCTh MEXaHMUYECKOro JABMkeHus. Cucrema
orcuéra. IIpsimast u oOpaTHas 3a7aun MEXaHUKH.

Panuyc-BekTop MaTepuaabHOW TOYKH, €r0 IPOEKIMM Ha OCH CUCTEMBI KOOpAMHAT.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTh, MTHOBEHHAash CKOpPOCTb) M YCKOpEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CHCTEMBbI KoopauHaT. ClokeHue nepeMenieHuil u
CJI0KEHHE CKOPOCTEN.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHENHOE NBUKEHHE. 3aBUCUMOCTh KOOPMHAT,
CKOPOCTH, YCKOPEHUS U MMYyTH MaTepUaIbHON TOYKU OT BPEMEHH U UX IPpaUKH.

CBobogHoe magieHue. Y CKopeHrne cBOOOTHOTO naieHus. [[Bikenue Temna, OpomeHHOTro Mo/
YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPJMHAT, CKOPOCTH U YCKOPEHMSI MAaTEPUAIbHOW TOYKU OT
BPEMEHH U UX rpaduKu.

KpuBonunerinoe nBuxeHue. J[BuxeHne MaTepruaaibHOM TOYKH M0 OKPYKHOCTH. YTJ0Bas 1
nuHenHas ckopocTh. Ilepwon m vactora oOpamienus. LleHTpocTpemurtensHoe (HOpMaabHOE),
KacaTeJIbHOe (TaHTeHIIMATLHOE) U OJTHOE YCKOPEHHE MaTepHabHONU TOUKH.

TexHuueckue YCTpPONCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: CIUAOMETP, JABH)KEHUE
CHapsJI0B, LIETIHbIE, IecTepEHYAThIE U PEMEHHBIE Nepeiau, CKOPOCTHBIE JTUQTHI.

Hemoncmpayuu.

Mopnenb cucTeMbl OTCUETA, WILTIOCTPALIAS KHHEMATUYECKUX XapAKTEPUCTUK ABUKECHHUS.

CriocoObI uccae10BaHus ABIKCHUN.
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NnnrocTpanus npeneapHoro nepexoja 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBanue IBUKEHHM C UCTIOIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenne aBM>XeHUsS Teja, OpOIIEHHOTO MOJ] YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

HamnpaBnenue CKOpoCTH Npu ABUKEHUU IO OKPYKHOCTH.

[Ipeobpa3zoBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHue TyTel, TPACKTOPHUI, CKOPOCTEN JIBUKEHHUS OJHOTO M TOTO K€ Tella B Pa3HbIX
cHUCTEMax OTCUETA.

Yuenuueckuit sxkcnepumenm, nabopamopnvie padbomot, npaKmuKym.

N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOU CKOPOCTH.

N3Mmepenne yCKOpeHus TpU NPSIMOJIMHEWHOM PAaBHOYCKOPEHHOM JIBUYKEHHUH MO0 HAKJIOHHOMN
TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JIBUYKEHUH.

H3mepenne yckopeHusi CBOOOAHOTO majieHus (P€KOMEHI0BAaHO MCIOJIb30BaHUE HU(POBOH
nabopaTopun).

W3yueHne OBUXKEHUS Tela, OpOIIEHHOTO TOPU30HTAIbHO. [IpoBepKa rUMOTe3bl O MPSMOi
MIPONOPUMOHAIBHON 3aBUCUMOCTH MEXAY AAIIbHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEJA.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTU C IOCTOSHHOW 11O MOJIYJIFO CKOPOCTBIO.

WccnenoBanue 3aBUCUMOCTH Tiepuojia OOpalieHusi KOHHYECKOTO MAasTHUKAa OT €ro
MapaMeTpOB.

Tema 2. /lunamuxa.

IlepBolii 3akoH HproToHa. MHepunanbHbie cuctemMbl OTCUETa. [[pUHIMI OTHOCUTENBHOCTH
[anunes. HeuneprmanbHbie CUCTEMBI OTCUETa (OMpEIEICHIE, IPUMEPHI).

Macca tena. Cuina. [lpuHnumn cynepno3uiuu Cui.

Bropoii 3akoH HeroToHa 111 MarepuaibHON TOUKH.

Tperuii 3akoH HproTOHA i1 MaTepUaNbHbBIX TOUYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCCHI.

Cwia TsDKecTH. 3aBHUCUMOCTh YCKOPEHHsI CBOOOJHOTO TIQJEHUST OT BBICOTHI HAaJ
MOBEPXHOCTHIO TIJIAHETHI M OT Treorpaduueckoil mupoThl. JIBHkeHHe HEOeCHBIX Tel M HX
cnyTHUKOB. 3akoHbl Kerepa. [lepBas kocMuueckasi CKOPOCTb.

Cwita ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHKynierocs ¢ yCKOpeHHEM.

Cuna tpenus. Cyxoe TpeHuwe. Cuina TpeHUsS CKOJBXKEHUS M CUJAa TPEHHS IOKOS.
Koadduiment tpenus. Cunia cOnpoTUBIEHUS MPHU ABMKEHUU Tella B JKUIKOCTH WU Tase, e€
3aBHCUMOCTbH OT CKOPOCTH OTHOCHUTEIIBHOTO JBUKECHMUS.

Hasnenue. 'unpocrarnueckoe nasnenue. Cuia Apxumesna.

TexHuueckne yCTpONCTBA W TEXHOJOTMYECKHE MPONECCHl: MOAIIUIHUKH, JIBUKECHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

Habmroienue nBH>KeHUs Tell B MHEPLHUATIbHBIX U HEMHEPLIHUAIBHBIX CHCTEMax OTCUETA.

[IpuHIUIT OTHOCUTEIBHOCTH.

Kauenune nByxX UMIMHIPOB WIM IIApPOB Pa3HOW Macchl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPLIMATIBHON CUCTEMBI OTCUETA.

CpaBHEHME PaBHOJCHUCTBYIOIIEH MPUIOKEHHBIX K TETY CHJI C IPOU3BEICHUEM MACChl Tella
Ha €ro yCKOPEHHE B MHEPLMAIBHON CUCTEME OTCUETA.
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PaBeHCTBO cHJI, BOBHMKAIOIIMX B PE3YJIbTATE€ B3aUMOACHCTBUS TEI.

N3mepeHne mace 1o B3auMOJICHCTBUIO.

HeBecomocts. Bec Tena npu yCKOPEHHOM NOABEME U NTAJICHHUH.

LleaTpobesxHbie MexaHu3Mbl. CpaBHEHHE CHJI TPEHHSI TOKOS, KAUEHUS M CKOJIbKCHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

H3mepenne paBHOAECHCTBYIOIICH CUIT TP IBHXKEHUU OpycKa 10 HAKJIOHHOW MIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCHUMOCTH BpPEMEHM JBIXKCHHS OpycKa IO HaKIOHHON
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro0 MACCBHI.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpasrie, oT ux nedopmaruu.

W3yueHne IBMKEHUS CUCTEMBI T, CBA3aHHBIX HUTBIO, IIEPEKHUHYTOH uepe3 JErKuid OJI0K.

N3mepenne kodpGuIEeHTa TPEHHUS 10 BEITMYUHE YIIIOBOTO KO3 PHUIIMEHTa 3aBHCUMOCTH
Frp(N).

HccnenoBanue [BIWKEHUS Opycka [0 HAKJIOHHOM IUIOCKOCTH C TEPEMEHHBIM
koo dunmenTom Tperns. M3ydeHue IBMKEHUS TPy3a Ha Baly C TPCHHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTelbHOE JIBHXKEHUE TBEPIOTO Teja.
MOMEHT CcHJIbl OTHOCUTENBHO OCH BpaileHus. [lnedo cunbl. CrnoxxkeHue cuil, MPUIIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecT Tenma. Y CiaoBUs paBHOBECHUS TBEPAOTO TEA.

YcroitunBoe, HEYCTOMYHNBOE, OE3pa3InYHOE PABHOBECHE.

TexHHuecKkne yCcTpOHCTBA M TEXHOJIOTMUECKHE IPOLECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryaTbie KOHCTPYKIIMH.

Hemoncmpayuu.

VYcnoBus paBHOBecus. Bubl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HccnenoBanue ycl0OBUI paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAICHHUS.

KoHcTpynpoBaHne KpOHIITEHHOB U PACYET CUIT YIIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOIIETO MJIOMIA/b ONIOPHI.

Tema 4. 3akonvl cOXpaneHusn 6 MexaHukKe.

HNmnynsc mMaTepuanbHONW TOUYKH, CUCTEMBI MaTepUalbHBIX TodeK. LIeHTp Macc cuctemsl
MaTepHalbHBIX TOUEK. Teopema 0 JBUKEHNH LIEHTpa Macc.

HMITynbC CHITBI M1 MI3MEHEHUE UMITYJIbCa TeNa. 3aKOH COXPaHEHUsI UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

MomeHT uMmmynabca MaTepualbHOM Touku. [IpencraBieHue O COXpaHEHMM MOMEHTA
UMITYJIbCA B [IEHTPAIbHBIX MOJISIX.

Pabora cuibpl Ha MaloM M Ha KOHEYHOM mepemerneHuu. ['paduueckoe mpencraBieHne
paboThI cuitbl. MOILITHOCTH CHJIBL.

Kunernueckast sHeprus marepuaibHON TOukd. Teopema 00 M3MEHEHMHM KUHETHYECKOU
SHEPIHM MaTepUaJIbHON TOUKH.

[ToTeHumanbHple U HEMOTeHUUANbHbIE cwibl. [loTeHnmanbHas 3Heprus. [loreHuunanbHas
SHEPrusl ynpyro neGopMHpOBaHHOW NpYyKUHBI. [loTeHIMaNbHas SHEprus Teaa B OJHOPOJHOM
rpaBUTAllMOHHOM MoJe. [loTeHuanbHas 3Heprus Tena B TPaBUTALIMOHHOM I10JI€ OJHOPOIHOTO
nrapa (BHyTpH U BHe 11apa). Bropas kocMuyeckasi CKOpocTb. TpeTbst KoOcMUYecKasi CKOPOCTb.
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CBs13b pabOTHI HEMOTEHIMAIBHBIX CHJI C U3BMEHEHHEM MEXaHUYECKOW IHEPrHMH CUCTEMbI
TeN. 3aKOH COXPAaHEHUS] MEXaHUYECKON IHEPTUU. YIPYTHE U HEYIIPYTHE CTOJIKHOBEHHS.

VYpaBHenue bepHyuM [ UACAIBHOM KUJKOCTH Kak CJEACTBUE 3aKOHA COXPAaHCHHS
MEXaHUYECKON IHEPTUU.

TexHu4yeckne yCTpONCTBA U TEXHOJIOTMYECKUE IPOLIECCHI: JBUKEHHUE PAKET, BOJIOMET,
KONEp, MPYKUHHBIN MUCTOJET, THPOCKOI, (PUTYpHOE KaTaHUE Ha KOHbKAX.

Hemoncmpayuu.

3aKOH coXpaHEHMs UMITyJbca. PeakTuBHOE IBU)KEHUE. MI3MepeHne MOIHOCTH CUIIBI.

H3meHeHune 3Hepruu Teia Mpu COBEPILIEHUU pabOThI.

B3auMHble npeBpanieHusi KHHETUYECKON U OTEHIIMAIbHOW SHEPTUH MPU IEWCTBUU HA TEJIO
CHUJIBI TSDKECTHU M CUJIbl ynpyrocTd. CoxpaHeHue 3HEPIUU IIPU CBOOOIHOM MaJICHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenne ummysbca Tena no TOpMO3HOMY ITYTH.

H3mepeHune cuibl TATH, CKOPOCTH MOJIEIH IEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TEla C UMITYJIBCOM CUJIBL.

HccnenoBanue coxpaHeHHUs] UMITYJIbCA [IPU YIPYTOM B3aUMOJEHCTBUM.

W3mepeHre KWHETUYECKOM SHEPTUU Teja M0 TOPMO3HOMY ITYTH.

CpaBHeHUE U3MEHEHHS MOTEHINAIBHOM SHEPTUU MPY>KUHBI C pabOTON CHUIIBI TPEHUSI.

Omnpenenenue padbOThI CHIIBI TPEHUS TPU ABUKEHUH TeJla IO HaKJIOHHOM TIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka ¥ TepMOAUHAMMKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOI Meopul.

OcHOBHBIE TIOJIOKEHUS MOJeKyIsapHo-kuHeTnudeckot Teopun (MKT), ux ombiTHOE
obocunoBanue. Juddysusa. bpoyHoBckoe nBmkeHue. XapakTep IBMIKEHUS W B3aUMOJICUCTBUS
YyacTHIl BellecTBa. MoJienu CTpOeHMsI Ta30B, KUAKOCTEN U TBEPIABIX TelI U 0ObSICHEHHE CBOWCTB
BelllecTBAa Ha OCHOBE J3TUX Mojeneil. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BemectBa. [locTostHHas ABoraapo.

TemoBoe paBHOBecue. Temmeparypa u crocoObl e€ m3mepenus. lllkama TemmepaTyp
enbcus.

Mogenb ueanbHOro ra3a B MOJEKYISIPHO-KMHETUYECKON TEOPUH: YaCTHUIIbI ra3a JBUKYTCS
XAOTUYECKHU U HE B3aUMOJEHCTBYIOT APYT C APYTOM.

['a3oBble 3akoHBL. YpaBHeHue MenneneeBa—Kumamnelipona. AOconoTHas Temmneparypa
(wkanma temmeparyp KensBuna). 3axon Jlanmbrona. M3omporeccsl B H€albHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe npeacTaBieHrne U30MpPOLECCOB: U30TepMa,
u30xo0pa, n3obdapa.

CB43b MEXy JaBJICHUEM U CPEAHEN KUHETUYECKOW YHEPTUEN MOCTYNATEIbHOTO TEMIOBOTO
JBUKEHHS MOJIEKYJI JI€aIbHOTO ra3a (OCHOBHOE YpaBHEHHE MOJIEKYIIPHO-KUHETUYECKON TEOpHH
WJICaJIbHOTO Ta3a).

CBsi3p  aOCOJIIOTHOW — TeMmIepaTypbl TEpPMOJMHAMMYECKOW CHCTEMBI CO  CpeaHei
KMHETUYECKOUM dHEprueil MOoCTyNnaTeNbHOIO TEMIOBOTO ABMKEHUS €€ YacTHII.

TexHuueckue YCTpOICTBA U TEXHOJIOTMUYECKHE TMPOIECChl: TEPMOMETp, Oapomerp,
MOJIy4YeHHUE HAHOMATEePUaJIOB.

Hemoncmpayuu.

Monenu IBUXEHHUS YacTHI] BelecTBa. MoJenb OpOyHOBCKOTO ABUKECHHUS.

Buneopomnuk ¢ 3anuckio peanbHOT0 OpOyHOBCKOTO ABMKEHUS. uddy3ust sKUIKOCTEH.
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Mognens onbita lllTepua. [Iputskenue mosiekyil. Mojenu KpUCTaNIMYECKUX PEIIETOK.

Habumronenue u vccnenoBanne U30IpOLECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue mporecca yCTAaHOBJICHHS TEILUIOBOTO PABHOBECHS MPU TEIIOOOMEHE MEXKITY
ropsiyeil ¥ X0JIOJHOM BOJIOM.

H3ydyeHrne WU30TEpPMUYECKOrO TMpolecca (pEeKOMEHJ0BAaHO HCIOIb30BaHUe LU(POBOH
nabopatopun).M3yuenue nzoxopHoro npoiecca. M3yuenue nzodapHoro nporecca.

[IpoBepka ypaBHEHUS] COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennogvie mauwiunol.

Tepmoaunamuueckas (Tl) cucrema. 3aianne BHEIIHUX YCIOBHM I TEPMOIMHAMUYECKON
cucteMbl. BHemnne u BHyTpeHHue napametpol. [lapamerpsl TepMOIMHAMUYECKONW CUCTEMBI KaK
CpeIHMe 3HAYCHUS BEJTUYHMH, OMMCHIBAIOIINUX €€ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Havyasio TepmMoanHaMuku. CaMONpPOU3BOJIbHAS peflakcalis TEPMOAMHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mogenb wuAcalIbHOTO Ta3a B TEPMOJAMHAMHUKE — CHCTEMa YypaBHEHUH: YypaBHEHUE
MenneneeBa—Knanelipona 1 BbIpaKE€HUE JUIsl BHYTPEHHEW SHEPrUM. Y CIOBUS NPUMEHHMOCTH
3TOM MOJENM: HU3Kasg KOHLEHTpauusi YacTUll, BBICOKHE TemIeparypbl. Bripaxenue nis
BHYTPEHHEHN 3HEPTruy OJHOATOMHOI'O UEAIBHOIO rasa.

KBasucrarnueckue u HECTaTUUECKHUE TPOIIECCHI.

OnemeHTapHas paboTa B TepMOoAMHAMUKe. Beruncienue padboTsl o rpaduky mnpoiecca Ha
pV-auarpamme.

Temnonepenadya kak crmoco® HW3MEHEHHS BHYTPEHHEH OHHEPruM TEepMOJIMHAMUYECKOU
cucteMbl 0e3 coBepiieHus padoThl. KOHBEKIUS, TETUIONPOBOHOCTD, U3ITYUYCHHE.

KomnuectBo TemioTel. TemoéMKOCTh Tena. YIenpHas W MOJSpHAs TEIIIOEMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeIUioTa CropaHus ToluMBa. Pacuér kommyecTsa
TEIUIOTHI IpH Terionepenaye. [lonstue 06 agunabaTHoM mpoiecce.

[TepBblii 3aKk0H TepMOAMHAMUKH. BHYTpeHH: s sHeprus. KomanuecTBo TemoTs! U paboTa Kak
Mepbl U3MEHEHUS BHYTPEHHEN SHEPTUU TEPMOIUHAMUYECKONU CHCTEMBI.

Btopoil 3akoH TepMOAMHAMHUKH [JIsi PABHOBECHBIX IPOIECCOB: Yepe3 3aJlaHHOE
PaBHOBECHOE COCTOSHHE TEPMOIMHAMHYECKON CHUCTEMBbl MPOXOAUT EIUHCTBEHHAs aauadara.
AOcoroTHas TeMIiepaTypa.

BTtopoii 3aKk0H TEpMOJIMHAMHUKH I HEPABHOBECHBIX IMPOIIECCOB: HEBO3MOXKHO TepeaTh
TEIUIOTy OT Oojiee XONOIHOTO Tena K Oonee Harperomy O0e3 kommencanuu (Kmaysumyc).
HeobpaTumocTs IpUPOTHBIX TPOIECCOB.

[Tpunine! aeiictBus TenaoBbix mamuH. KIT/I.

MakcumanbHoe 3Hauenune KIIJI. [ukin Kapno.

DKOJIOTHYECKUE aCNEeKThl MCIIOIb30BaHUS TEIUIOBBIX JABUTarene. TemnoBoe 3arps3HeHue
OKPYXKAaroIlEeH Cpebl.

TexHu4eckne yCcTpoMCTBa M TEXHOJIOTMYECKHE IMPOLIECCHI: XOJOAWIBHUK, KOHIUIMOHED,
IU3ETbHBIA W KapOIOpaTOpPHBIM JBUraTeNnu, MapoBas TypOWHA, MOMYyYEHUE CBEPXHU3KHUX
TEMIIepaTyp, YTWUIU3ALMS «TEIJIOBBIX» OTXOJIOB C UCIOJIb30BAHUEM TEIIOBOIO HAcoca,
YTUIU3aUsS OMOOPTraHUIEeCKOT0 TOTLTMBA AJIsl BEIPAOOTKH «TEILTIOBOMY M AJIEKTPOIHEPTHH.

Hemoncmpayuu.

H3meHeHne TemnepaTypsl pH ainadaTHuecKoM paciiupeHuu. Bo3aymHoe orauBo.
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CpaBHeHHE yJENbHBIX TEIIOEMKOCTEMN BELIECTB.

Crioco0b1 M3MeHeHUs BHYTpeHHEH sHepruu. VccienoBanue aanadaTHOTO Mpolecca.

KommbrorepHbie MOJIENH TETUIOBBIX JIBUTATENCH.

Yuenuueckuii sxkcnepumenm, nabopamopusie padomot, nPAKMUKYM.

N3mepenne yaenbHOU Termno€éMKocTu. MccnenoBanre npomecca OCThIBaHUS BEIIECTBA.

HccnenoBanue aquabaTHOro mpoiiecca.

N3yuenne B3aMMOCBSI3U PHEPTUU MEKMOJICKYJIIPHOTO B3aUMOJACHCTBUSL U TEMIIEpaTyphl
KUIICHUS )KUIKOCTEH.

Tema 3. Azpecamnsie cocmosanusn eeuyecmea. Dazoswvie nepexoobl.

[TapooOpa3oBanne u KoHJeHcalus. McmapeHue © KulleHuWe. YJelnbHas TeIoTa
napooOpa3oBaHusl.

Haceimiennsie W HeHacwilieHHbIE mapbl. KadecTBeHHass 3aBUCUMOCTH IUIOTHOCTH U
JABJICHUSI HACBHIIICHHOTO Mapa OT TEeMIEepaTyphbl, UX HE3aBUCUMOCTb OT 00bEMa HACBHIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JABJIECHUS B )KUJKOCTH.

BnaxHocTps Bo3yxa. AGCOIIOTHAS U OTHOCUTEIIbHAS BIIaYKHOCTb.

Tépnoe Teno. Kpucraimuyeckue u amopdHbie Teaa. AHU30TPONUS CBOMCTB KPUCTAJIIIOB.
[InaBnenue u KpucTauM3anus. Y aenbHas TerioTa miaasienus. CyonuMarus.

Hedopmaruu tBEpAOro tena. Pactsokenne u cxartue. Casur. Moayns FOnra. Ilpenen
yOpyrux aedopmanui.

TennoBoe pacmMpeHnue KUIKOCTEN U TBEPIBIX TeJ, 00BEMHOE U JUHEHHOE paCIIUpEHHE.
AHTapMOHHM3M TETIJIOBBIX KOJIEOAHU YacTHIl BEIECTBA KaK MPUYNHA TETUIOBOTO PACIIUPEHUS TE
(Ha KaYeCTBEHHOM YpPOBHE).

[TpeoOpa3zoBanue 3HEprUM B Pa3oBbIX Nepexoax. Y paBHEHUE TEIIOBOro OajiaHca.

[ToBepxHocTHOE HaTsKkeHHE. KodgduimeHT moBepXHOCTHOTO HaTskeHUs. KanwisapHeie
ABJEHU. [aBieHne 1o UCKPUBIEHHOM MTOBEPXHOCTHIO KUAKOoCcTH. Popmyrna Jlanmnaca.

TexHuueckue ycTpoOMCTBA M TEXHOJOTMYECKHE TMPOLECChl: KUAKAE KPUCTAJUIbI,
COBpPEMEHHBIE MaTepUaIbI.

Hemoncmpayuu.

TennoBoe pacmupernue.CBONCTBA HACHIIIEHHBIX apOB.

Kunenue. Kunenue npu noHMKEHHOM JaBJICHUU.

N3mepenne cuitbl TOBEPXHOCTHOTO HATSHKEHUS. OTIBITHI ¢ MBUTHHBIMH TUIEHKAMHU.

CwmauuBanue. Kanumisipasie siBieHusi. Moaenn HEHbIOTOHOBCKOM KUIKOCTH.

CriocoObl U3MepeHus BIAKHOCTH.

HccnenoBanue HarpeBaHusl U MIIABJIEHUS KPUCTAITMYECKOTO BELIECTBA.

Buner nedopmanuii. Habmonenue manbix aedopmaruii.

Yuenuueckuit sxkcnepumenm, nabopamopnvie padomot, npaKmuKym.

N3ydenune 3aKk0OHOMEpPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepenne yaenbHOM TEIIOTHI MIaBJIEHUS JIbJa.

N3ydeHune CBOMCTB HACHIIIIEHHBIX TTAPOB.

H3mepeHnne abCoMOTHOM BIIaXKHOCTH BO3AyXa U OIIEHKA MacChl MAPOB B IIOMEIICHHUH.

W3mepenne ko3 dunrenta moBepXHOCTHOTO HaTshKeHUs . M3mepenne moayst FOHra.

HccnenoBanue 3aBUCUMOCTH AeQOopMaIii pe3HHOBOTO 00pasiia OT MPHIOKEHHON K HEMY
CHUJIBL.

Pasznea 4. JiekTpoauHaMuKAa.
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Tema 1. Dnexmpuueckoe noe.

OnexTpuzauus Tea U €€ MposBIECHUSA. DJIEKTPUUECKUM 3apsan. [IBa BUIa AJIEKTPUYECKUX
3apsa0B. [ [poBOIHUKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. DJIEMEHTAPHBIN 3JIEKTPUUECKUM 3apsil.
3aKOH COXpaHEHMsI JIEKTPUUECKOTO 3apsija.

B3aumoneiictBue 3apsanoB. Toueunsie 3apsabl. 3akoH KyioHa.

Onektpuueckoe nose. Ero neficteue Ha 31€KTpUYECKUE 3apsibl.

Hanpsoxkéanocts  anekrpudeckoro mons. [IpoOubiit 3apsn. Jluaum HanpsHkEHHOCTH
ANIEKTpUYeCcKOoro nosst. OQHOPOIHOE INEKTPUUYECKOE ITOJIE.

[ToTeHIMaTbHOCTD AIEKTPOCTATUYECKOIO MOJsA. Pa3HOCTh MOTEHIIMANOB M HaIpSKEHUE.
[ToTeHumanpHas 3HEPrus 3apsiaa B JIEKTPOCTaTUYECKOM noJie. [loTeH1ma 31eKTpoCcTaTuyeCcKOoro
noJisi. CBsA3b HAIPSDKEHHOCTU MOJS U Pa3HOCTH MOTEHLMAIOB AJI 3JIEKTPOCTATHUECKOIO MO
(KaK OTHOPOAHOIO, TAK U HEOJHOPOIHOIO).

[IpuHUUI Cyneprno3uIy JIEKTPUYECKHUX MOJIECH.

[Tone Toueunoro 3apsaa. Ilone paBHOMepHO 3apsbkeHHOU cdepbl. Ilome paBHOMEpHO
3apsDKEHHOr0 1Mo 00BhEMy 1mapa. [lose paBHOMEpPHO 3apsKEHHOW OECKOHEYHOW IIOCKOCTH.
KaprrHbl mMHUN HANPSKEHHOCTU ATUX ITOJIEH U SKBUIIOTEHIIMAIBHBIX ITOBEPXHOCTEN.

[IpoBOIHUKY B 3NEKTPOCTATUUECKOM I0JI€. Y CIIOBUE PABHOBECUS 3apsJI0B.

JM3NeKTpUKHU B 3JIEKTPOCTATHUECKOM MoJe. J(uaneKkTpuyeckasi MpoOHUIAEMOCTh BELIECTBA.

Konnencarop. DNEeKTPOEMKOCTD KOHJIEHCATOopA. DONeKTpOEMKOCTh  IJIOCKOTO
KOH/JIEHCATOopa.

[TapayenpHOe  coeauHeHue — KOoHAeHcaTopoB.  IlocimenmoBaTenbHOE — COCNMHEHHE
KOHJIEHCATOPOB. DHEPrusl 3apsyKEHHOI0 KOHJIEHCATOPA.

JIBr>KeHre 3apsKEHHOW YaCTHUIIbI B OJTHOPOJHOM 3JIEKTPUUYECKOM TOJIE.

TexHu4eckne ycTpOMCTBa M TEXHOJOTHMYECKHE MPOLECCHI: JIEKTPOCKOI, IEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHHE JIEKTPONpUOOpOB, KOHIEHCATOPHI, TeHepaTop Ban ne
I'paada.

Hemoncmpayuu.

VYCeTpoiCTBO M MPUHIAI JAEHCTBHS DJIEKTPOMETPA.

DIIEKTPUUECKOE T0JIE 3apsHKEHHBIX IIAPUKOB.

DIIEKTPUUYECKOE TOJIE€ IBYX 3apsKEHHBIX TUIACTHH.

Monuenb snexkTpoctarudeckoro renepatopa (Ban e ['paada).

IIpoBOTHHUKY B AIEKTPUYECKOM IOJIE. DIEKTPOCTATHYECKAS 3aIUTA.

YCTpolcTBO U AEMCTBUE KOHAEHCATOPA MOCTOSHHOW U IEPEMEHHONW EMKOCTH.

3aBUCUMOCTB JIEKTPOEMKOCTH TIIOCKOT0 KOHJEHCATOpa OT IUIOMIAIA TIACTHH, PACCTOSIHUS
MEX]ly HUMH U JUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus MEKTPUIECKOr0 MOJIS 3apsKEHHOI0 KOHJIEHCAaTopa.

3apsaka U pa3psiKka KOHAEHCAaToOpa 4epe3 pe3UcTop.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

O1ieHKa CWJ1 B3aMMOACHCTBUS 3apsiKEHHBIX TEl.

Habmoienue npeBpallieHus SHEPTUH 3apsKEHHOr0 KOHJIEHCATOpa B SHEPTUI0 U3ITyUeHUs
CBETOAMO/A.

N3ydenune npoTekaHus TOKa B LEIMH, COAEPHKALIEH KOHAEHCATOP.

Pacnpenenenne pa3sHOCTH TOTEHUUANOB (HANpsDKEHHs]) MPU  MOCIEA0BAaTEIbHOM
COEIMHEHUH KOHAEeHCaTopoB. MccienoBanne pa3psaa KOHAEHCATOpa Yepe3 pe3UcTop.
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Tema 2. Ilocmoannulit IneKmpudecKuii mok.

Cuna toka. [TocTosHHBIIH TOK.

VYcnoBus CyliecTBOBaHMSI IOCTOSIHHOIO —3JIEKTPUYECKOro Toka. VcTouHuku ToKa.
Hanpsbxenue U u OJ1C &. 3akon Oma it yyacTKa LETH.

DJIEKTPUUYECKOE CONPOTUBIIEHUE. 3aBUCUMOCTb COITPOTUBIIEHUSI OHOPOJAHOIO ITPOBOIHUKA
OT €ro JJIMHBI U IUIOIIA/IA [TONIEPEYHOI0 CEYEHUs. Y ACIIbHOE COIPOTUBIICHUE BEILIECTBA.

[TocnenoBarenbHOe, NapauIEIbHOE, CMEIIAHHOE COEAUHEHHE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX dMeKTprueckux 1eneid. [Ipasuna Kupxroda.

Pa6oTa snekrpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MOIHOCTD 31EKTPUUECKOro ToKa. TemioBas MOITHOCTb, BbIIEIsIEMAsi HA PE3UCTOPE.

O/1C 1 BHyTpeHHee CONPOTUBICHUE UCTOYHHUKA TOKA. 3aKkoH OMa Jy1sl TOJIHOM (3aMKHYTOM )
ANEKTPUYECKON 1enu. MOIHOCTh HICTOYHHUKA TOKa. KOpoTKOe 3amMbIKaHME.

KoHnzeHcaTop B ienu moCcTOSIHHOTO TOKa.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECChl: aMIEpPMETpP, BOJBTMETP,
peocTat, CUETYUK IEKTPUIECKON SHEPTUN.

Hemoncmpayuu.

W3mepenne cuiibl TOKa U HaNPsHKEHUSL.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKAa OT HANPSDKEHUST I PE3UCTOPA, JIAMIIbI
HaKaJMBaHUS U CBETOAMOA.

3aBUCHUMOCTh CONPOTUBIEHUS IWIMHIPUYECKUX TMPOBOJHUKOB OT JJUHBI, IUIOLIAIU
MONEPEYHOI0 CEYEHUsI U MaTepHana.

HccnenoBanue 3aBUCUMOCTH CHITBI TOKA OT COITPOTUBIICHHUS ITPU MMOCTOSTHHOM HaIPSIKEHUU.

[Tpsimoe u3mepenne DJIC. KopoTkoe 3aMblkaHUE rajibBaHMYECKOIO 3JIEMEHTA M OLEHKa
BHYTpPEHHEro colnpotuiieHus. CriocoObl cOeMHEHHs] HICTOYHUKOB Toka, DJIC Oarapeil.

HccnenoBanue pasHOCTH MOTEHIIMATIOB MEX/1Y MOJIOCAMH UCTOYHUKA TOKA OT CHJIBI TOKA B
LEMN.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue cMEIaHHOTO COETUHEHUS PE3UCTOPOB.

W3MmepeHue yaeapHOro CONpOTUBIEHHSI TIPOBOJHUKOB.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HAIIPSDKEHUS JI JTaMITbl HAKaJIUBaHUS.

VYBenuueHue mpeena u3MepeHus amrnepMeTpa (BOJIbTMETPA).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS] ICTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/[C ralbBaHUYECKOr0 3JIEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMAJIOB MEXAY MOJOCAMU HCTOYHHMKA TOKA OT CHJIBI TOKA B
LEeMu.

HccnenoBanue 3aBUCMMOCTH TIOJI€3HON MOITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunplx cpeoax.

OJNeKTpUYecKass MPOBOAMMOCTh Pa3JIMYHBIX BELIECTB. OJEKTPOHHAs MPOBOJUMOCTH
TBEPABIX  METAUIOB.  3aBUCUMOCTb  CONpPOTHBJIEHUS  METAUIOB  OT  TEMIEpaTyphl.
CBepXnpoBOAUMOCTb.

DneKTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpUMECHass MPOBOAUMOCTh MOJYIPOBOJHUKOB.
CgoiicTBa p—Nn-niepexona. [TomynpoBoTHUKOBBIE TPHUOOPHI.
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DJIEKTPUYECKUI TOK B 3JIEKTPOJIUTAX. DJIEKTPOIUTHUYECKAs JMCCOLUALHUS. DIEKTPOIIU3.
3axonbl Dapazest 1Sl 3JIEKTPOIU3A.

OneKkTpuuecknii TOk B Tra3ax. (CaMOCTOATENbHBIH M HECAMOCTOSITEIBHBIN paspsl.
PaznuuHble TUIIBI CaMOCTOATENBHOTO pa3psiaa. Momuus. 11nazma.

TexHu4yeckue yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHWE: Tra3opa3psaHble JIaMIIbI,
ANIEKTPOHHO-Ty4YeBasi TPyOKa, MOIYIPOBOJAHUKOBBIE NMPUOOPHI: AUOA, TPAH3UCTOP, (POTOAUOM,
CBETOAMOM, TajbBaHWKA, paQUHUPOBAHME MEIW, BBIIUIABKA AIIOMUHUS, OJCKTPOHHAsS
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh CONPOTUBIICHUSI METAJUIOB OT TeMneparypsl.[IpoBOAMMOCTD 37E€KTPOIUTOB.

3akonsl nektposinza Dapanes. VIckpoBoit pa3psia v MPOBOAMMOCTh BO3AyXa.

CpaBHeHuE NPOBOAMMOCTH METAJJIOB U MOJIYIPOBOJIHUKOB.

OaHOCTOPOHHSS TPOBOJAMMOCTD AUO/1A.

Yuenuueckuit sxkcnepumenm, nabopamopnwvie padbomot, npaKmuKym.

Habmonenue anexkrponuza.Mi3mepenue 3apsia 0JHOBaJIEGHTHOTO HOHA.

HccnenoBaHue 3aBUCMMOCTH COITPOTUBIIEHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapAaKTEPUCTUKHU AUOJA.

Du3n4ecKuil MPaAKTUKYM.

CnocoObl n3Mepenust (U3MUECKUX BETUYUH C UCTHOIb30BAHUEM aHAJIOTOBBIX M IIU(POBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTEJIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (u3nueckux BenuuuH. OlleHKa TpaHuIl
MO PELIHOCTEM.

[IpoBeneHNEe KOCBEHHBIX U3MEPEHUH, UCCIIEIOBAHNN 3aBUCUMOCTEN (PU3HMUECKUX BEJIUYUH,
IIPOBEPKa MPENJIOKEHHBIX T'MIOTE3 (BHIOOp M3 pabOT, OMUCAHHBIX B TEMAaTHYECKUX pa3enax
«YYeHNYeCKUH HKCIIEPUMEHT, J1TaOOpaTOpPHBIE pabOTHI, TPAKTUKYM).

MexnpeaMeTHbIe CBSA3H.

N3yuenue kypca ¢pusnku yriyOnéHHoro ypoBHs B 10 kjacce OCylIECTBISETCS C YYETOM
COJIep)KaTeNNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpedmemuvie noHaAmMuUsA, C6A3AHHbBIE C UYUEHUEM MEMO006 HAYUHO20 NO3ZHAHUA:
ABJIEHUE, Hay4yHbIH (akT, rumore3a, (Qu3uyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOJEHHE,
HKCIIEPUMEHT, MOJIETUPOBAHUE, MOJIENb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUH, U3MEPUTEIIHHbIE
npubopsl, nudpoBas 1adopaTopusl.

Mamemamuka: peunieHue cucteMbl ypaBHeHuMH. JluneiliHas ¢yHkums, mnapabona,
runep6ona, ux rpaduku u cBoicta. Tpuronomerpuueckre GyHKIUU: CUHYC, KOCUHYC, TaHT'€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOphl M HX MPOEKIMH Ha OCU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

Buonozua: mexannueckoe ABMKEHHE B JKHUBOM mpupojae, auddysus, ocMoc, TErmIoo0MeH
KUBBIX  OPraHU3MOB, TEIUIOBOE  3arps3HEHHE  OKPYXAIoWIEeW  Cpelbl,  yTHIA3auus
OMOOpPraHNYECKOro TOIJIMBA JJISl BHIPAOOTKH «TEIUIOBOM» M 3JEKTPOIHEPTUH, MOBEPXHOCTHOE
HATSDKEHUE U KaNWUISPHBIC SBJICHUS B IPUPOJE, SJIEKTPUUECKUE SIBJICHUS B )KHUBOM MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIPHAsI Macca, MoJIyYeHue HAHOMATEepUaloB, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEN U
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ra3oB, JKUJKHE KPHUCTAJUIbI, JJEKTPUUECKHE CBOMCTBA METAJUIOB, 3JEKTPOIUTHYECKAs
JCCOLMaIus, TajlbBaHUKA, 3JIEKTPOHHAs MUKPOCKOIIHS.

T'eozpaghusa: BnaxxHoCcTh BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonozua: npeodpa3oBaHue ABUKEHUN C UCIIOJIb30BAHUEM MEXAHU3MOB, YUET CYXOro U
JKUJKOTO TPEeHHsT B TEXHUKE, CTATUYECKHME KOHCTPYKUMHU (KPOHIUTEWH, peméryaThie
KOHCTPYKIIMH), UCTIOJIb30BaHUE 3aKOHOB COXPAHEHUSI MEXaHUKHU B TEXHHUKE (TUPOCKOI, BOJOMET
U JIpyrue), ABUraTellb BHYTPEHHErOo CropaHus, mapoBas TypOHWHA, OBITOBOW XOJIOJWJIBbHUK,
KOHJULIMOHEP, TEXHOJOTUU IIOJIyYE€HUSI COBPEMEHHBIX MAaTepuajoB, B TOM 4HCIE
HAHOMATEepHaloB, ¥  HAHOTEXHOJOTHH,  OJEKTPOCTaTHYecKas  3alluTa,  3a3eMIICHUE
AIEKTPONPUOOPOB, ra30pa3psIHbIEC JaMIIbl, TOTYITPOBOJHUKOBBIE TPHUOOPHI, FraIbBAaHHUKA.

11 KJIIACC
Pa3nen 4. DaekTpoauHaMuka.

Tema 4. Maznummnoe none.

B3aumopeiicTBie MOCTOSHHBIX MarHUTOB M IMPOBOAHHKOB C TOKOM. MarHuTHOE IOJIe.
Bekrop marauTHOM MHAYKIMU. [IpMHIMI Cyneprno3uivy MarHUTHBIX 1MoJaei. JIMHMYM MarHUTHOU
WHIYKIIHH.

MarautHoe 1ojie IPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJHHMKA, KAaTYIIKU U KPYTOBOTO
BUTKa). OnbIT Dpcrena.

Cwita Amriepa, e€ HanpaBJICHUE U MOJTYJIb.

Cuwna Jlopennia, e€ HampaBlieHHEe W MOJYyJb. JIBUKEHUE 3apsyKEHHOW 4YacTHUIbI B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

MaruutHoe nose B Beniectse. @eppoMarHeTUKH, apa- U JUaMarHeTHKH.

TexHUuyeckue ycTpoMcCTBa M TEXHOJIOTMUYECKHE IPOILECChl: NPUMEHEHHE IOCTOSHHBIX
MarHuToB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTpoJABHUraTesb SAKoOu, yCKOpUTEIU
AIIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nuHMI WHAYKIMM MarHUTHOTO IO TOJOCOBOTO M MOAKOBOOOPa3HOIO
MOCTOSTHHBIX MarHUTOB.

KaptuHa nuHUN MarHMTHOM WHIYKIUU TOJS JAJUHHOTO TMPSMOTO TPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOT'O IIPOBO/IHUKA, KATYILIKH C TOKOM.

B3auMmopeiicTBre AByX MPOBOJHUKOB ¢ TOKOM. Cuita Ammepa.

HevictBue cuitbl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

Habmionenne nBrkeHHs My4yKa 3JeKTPOHOB B MATHUTHOM IIOJIE.

[TpuHIMN AeCTBUS SEKTPOU3MEPUTENFHOTO TPUOOPAa MAarHUTOAIEKTPHUUECKON CHCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomeul, npaKmuKym.

HccnenoBanrie MarHUTHOTO TOJISt TOCTOSTHHBIX MArHUTOB.

HccnenoBanue CBOWCTB (heppOMarHeTHKOB.

HccnenoBanue JeNCTBUSA OCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenne cuibl Amrepa.

N3ydeHune 3aBUCUMOCTH CUJIbI AMIIepa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOM MHIYKIIMU HAa OCHOBE U3MEPEHUs CHIIbI AMIiepa.

Tema 5. InexkmpomazHumnan uHOYKYuUs.
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SIBiieHME AIEKTPOMArHUTHOM MHAYKUMH. [ToTok BekTopa MarHUTHOM WHAYKIMU. DJC
MHAYKIHU. 3aKOH JIeKTpoMarHuTHo! uHaykuuu Papanes. Buxpesoe anexkrpuueckoe nose. Toku
dyxo.

O/1C nHayKIMK B IPOBOJHUKE, IBHKYILIEMCS B OTHOPOJAHOM MarHUTHOM II0JIE.

IIpaBuiio Jlenua.

WNunyktuBHOCTh. KarTyllka MHIYKTUBHOCTM B LENM IIOCTOSHHOIO TOKa. JSIBieHue
camounaykiuu. 3J1C caMOMHIyKIIUU.

OHeprus MarHUTHOT'O TOJISl KaTyIIKU ¢ TOKOM. DJIEKTPOMarHUTHOE IIOJI€.

TexHuueckue ycTpoicTBa U TEXHOJOTMUECKUE MTPOLECChl: HHAYKLIMOHHAS 11€4b, COJICHOU,
3alIMTa OT JCKTPU3ALUH TN IPU ABMKEHUH B MAarHUTHOM I10J1€ 3eMJIH.

Hemoncmpayuu.

Habumonenue siBaeHMs 3J€KTPOMAarHUTHON UHTYKIIUY.

Hccnenosanue 3aBucumocty D/1C HHAYKIIUHN OT CKOPOCTU U3MEHEHHSI MarHUTHOTO TIOTOKA.

[IpaBuio Jlenna.

[Tagenne MaruurTa B altoMUHUEBOM (MeIHOMN) TpyOe. SIBIeHNE CaMOMHIYKLINH.

Uccnenosanue 3apucuMoctd J/1CcaMOMHAYKIIMU OT CKOPOCTH M3MEHEHHS CHJIbI TOKa B
LETH.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomolt, RPAKMUKYM.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Omnpenenenne HHAYKIIMA BUXPEBOTO MarHUTHOT'O TIOJISI.

HccnenoBanue siBjaeHUs caMOMHAYKIMH.COOpKa MOJIENTH 3JE€KTPOMAarHUTHOTO T'eHepaTopa.

Paznea S. KosieOanus 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHast cucrema. CBoOOAHEBIE KOJIEOAHUS.

['apmonnueckue  konebanus. KuHemartmueckoe W JAMHAMHYECKOE  OMMCAHUE.
OHepreTUyecKkoe oNnucaHue (3aKOH COXpaHEHHsI MEXaHUYEeCKO SHepIrun ). BeiBo1 TuHaMu4Yeckoro
ONMCAHUS FTAPMOHUYECKHUX KOJIe0aHUI U3 UX YHEPreTUYECKOr0 U KHHEMATUYECKOTO OIMCaHusI.

AmMmmtyaa u ¢aza koneOaHui. CBsi3p aMIUIMTYABI KOJeOaHUI MCXOJHON BEIMYUHBI C
aMIUTUTYAaMU KoJIeOaHu# e€ CKOPOCTH M YCKOPEHHSI.

[Tepuon u yacrora konebanuil. Ileproa Manbix cBOOOIHBIX KOJIEOAHUN MAaTEeMaTHUYECKOTO
MasiTHUKa. [leproa cBOOOIHBIX KoJIeOaHU MPYKUHHOTO MasATHUKA.

[TonsiTre o 3aryxaromux Kojaedanusx. BeinyxneHHble konebanus. Pesonanc. Pesonanchas
KpHBas. BiusiHue 3aTyxaHus Ha BUJ pe30HAHCHON KPUBOH. ABTOKOJIEOaHMS.

TexHnueckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHI: METPOHOM, Yachl, Kayelld,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch Kojae0aTeNTbHOrO ABHKEHHUS.

HabmioneHne He3aBUCHUMOCTH TIepro/ia MaJIbIX KOJIeOaHUH Tpy3a Ha HUTH OT aMIUIUTY/IbI.

HccnenoBanue 3aTyxaromux KoiaeOaHW U 3aBUCIMOCTH TIEpHO/a CBOOOIHBIX KOJeOaHUi
OT COINIPOTHUBIICHUS.

HccnenoBanne kosneGaHMii rpy3a Ha MAacCHBHOM NpPYKHHE C LENbio (OopMHUpPOBaHUS
npezcTaBiIeHNut 00 HaeaTbHONU MOJIENTU MPYKMHHOTO MasiTHHUKA.

3aKOH COXpaHEHUs SHEPTUH NPH KojeOaHUsIX Ipy3a Ha MPYKHUHE.

WccnenoBanue BRIHYXIECHHBIX KojieOanuii. HaOmronenune pe3onanca.
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Yuenuueckuit sxcnepumenm, nabopamopnvie pabomul, nPAKMUKyMm.

N3mepenue nepuoaa cBOOOIHBIX KOJIeOaHH HUTSHOTO U PY>KUHHOTO MasTHUKOB.

M3yueHne 3aKOHOB JBM)KEHUS TeJla B X0Jie KoeOaHui Ha yIIpyroM MOBece.

W3yueHne ABMKEHUS HUTSHOTO MasTHUKA.

[TpeoOpa3oBanue HEPrUM B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/IbI 3aTyXalOUIMX KOJeOaHuil.

HccnenoBanne BEIHYKICHHBIX KOJICOAHUH.

Tema 2. InexkmpomazHumnele Konedanus.

Konebarenbubiii koHTYyp. CBOOOIHBIE 3JIEKTPOMAarHUTHbIE KOJEOAaHUS B HACATBHOM
KosiebarenbHOM KoHType. Dopmyna Tomcona. CBs3p aMIUIUTYABI 3apsja KOHAEHcaTopa ¢
aMIUIUTY/I0 CUJIBI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHUs PHEPTUH B UICATHLHOM K0JIe0aTeIbHOM KOHTYpE.

3aryxarolmue 3JIEKTpPOMarHuTHbIE KoJieOaHus. BbIHYXJAEHHBIE 3JIEKTPOMArHUTHBIC
KoJie0aHusl.

[lepemeHHbII TOK. MOIIHOCTH NEPEMEHHOrO0 TOKA. AMIUIUTYAHOE WU JIEHCTBYIOILEE
3HAYCHHE CUJIbI TOKA U HAIIPSDKEHUS TPU PA3IMIHON (POpMe 3aBHCUMOCTH TIEPEMEHHOTO TOKa OT
BPEMEHH.

CuHyconJalbHbBIN IEPEMEHHBIN TOK. Pe3ucTop, KOHIAEHCATOp U KaTyllKa UHIYKTUBHOCTU
B LIENIH CHHYCOMIAJIBHOTO IIEPEMEHHOT0 TOKa. Pe30HaHC TOKOB. Pe30HaHC HanpsKeHUil.

Wneansubiii Tpancopmatop. [IponsBoacTBo, nepenaya U moTpedIeHUE IIEKTPUIECKOM
DHEPIHUH.

OKOJIOTUYECKUE PHUCKU IIPU INPOMU3BOJACTBE 3JIEeKTpodHepruu. KynbTypa mcnosb3oBaHus
AIIEKTPOIHEPTUU B TOBCEITHEBHOM JKU3HHU.

TexHudyeckne yCTpPOMCTBA M TEXHOJIOTMYECKHME IIPOLIECCHI: JJIEKTPUYECKHM 3BOHOK,
TEHEpaTOp MEPEMEHHOr0 TOKA, JINHUU JIEKTpoIlepeiay.

Hemoncmpayuu.

CBOOO/IHBIE NEKTPOMArHUTHbIE KOJIeOaHusI.

3aBUCHUMOCTb 4aCTOThI CBOOO/IHBIX KOJ€0aHUN OT MUHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcuusuiorpaMMsbl 3J1€KTPOMAarHUTHBIX KOJIEOaHUH.

['enepaTop He3aTyXaroMKX 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

Mopenp 371eKTpOMarHuTHOIO FeHEPATopa.

BrinyxaeHHble CHHYCOUIaTbHbIE KOJIeOaHUsl.

Pesucrop, karymka HHIYKTUBHOCTH U KOHJIEHCATOP B LIETIH IEPEMEHHOIO TOKA.

Pe3onaHc npu mociie0BaTeIbHOM COEIMHEHUU PE3UCTOpA, KaTyIIKH MHAYKTUBHOCTH U
KOH/JIEHCATOopa.

VYeTpolcTBO U MPUHLIMIT AEUCTBUS TpaHchopMaTopa.Moenb TMHUU IeKTponepeaayn.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

N3zyuenue tpanchopmaropa.

HccnenoBanne NEPEMEHHOIO TOKA 4epes3 IOCIEN0BAaTEIBHO COEAMHEHHBIE KOHICHCATOD,
KaTyuky u pesuctop. HaOmroneHue 37eKTpOMarHUTHOTO pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IETIH MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAaZHUMHbBIE 60IHbL.
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MexaHuyeckue BOJIHBI, YCIOBUS HX pachpocTpaHeHus. [lomepedynble u HpoOAOJbHBIC
BosIHBI. Ilepuon, ckopocTe pacrnpocTpaHeHUs U AjauHa BOJIHBL. CBOICTBA MEXaHUYECKUX BOJIH:
OTpakeHHe, peIoMIIeHUEe, UHTephEpeHITHs U AU(PaKITHSL.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[IIymoBoe 3arps3HEHHE OKPYXKAIOIIEeH Cpeibl.

DONEeKTPOMarHUTHBIE BOJHBI. YCJIOBHSI M3Iy4EHHUS 3JEKTPOMArHUTHBIX BOJIH. B3anmuas
OpHUEHTAIM BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa  3JEKTPOMarHUTHBIX BOJH: OTPaXEHHE, [PEIOMIIEHHME, IOJISIpU3ALNs,
uHTephepeHIus U TudpaKiius.

[[Ikana »IeKTPOMArHUTHBIX BOJIH. [IprMeHeHHe 37eKTPOMAarHUTHBIX BOJH B TEXHUKE U
ObITy. IIpuHLIMIIBI paguoCBA3H U TelaeBUACHUA. Pagronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKaroIIel Cpeibl.

TexHUYeCKUE YCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
pamap, paauoONpUEMHHK, TENeBU30p, aHTeHHa, Tenedon, CBY-meub, ynbTpa3ByKoBas
JIMAarHOCTHKA B TEXHUKE U METUIIHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacIpOCTpaHEHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJH.

Koneo6:mromeecs Teno Kak HCTOUHUK 3BYKa.

3aBUCHUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHUH.

Habmonenne otpaxkeHus U IPEIOMIICHUS MEXaHUYECKUX BOJIH.

Habmroenue natephepeHny u AuPpakini MEXaHMIeCKUX BOJH.

AKyCTHYECKUI PE30HAHC.

CaolicTBa ynbTpa3ByKa U ero npuMeHenue. HabmroieHue cBsi3u rpOMKOCTH 3BYKa U BBICOTBI
TOHA C aMIUTUTYJ0M W YaCTOTOM KoJieOaHUH.

HccnenoBanne  CBOMCTB — 3JIEKTPOMArHUTHBIX — BOJIH:  OTPa)XX€HUE, MPEIOMIICHUE,
nosnsipu3anus, 1udpakuus, HHTephepeHIIns.

O6HapyxeHrue HHPPaKPACHOTO U YIBTPA(YHOIETOBOTO U3TyUCHUMN.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yuenue napameTpoB 3BYKOBOM BOJIHBI.

N3yuenue pacupocTpaHeHuUs: 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpamonuHeiHOE pacrpocTpaHEHHE CBeTa B OJAHOpoAHOM cpene. Jlyd cera. TouyeuHsblit
HMCTOYHHK CBETA.

OtpaxkeHue cBera. 3akOHBI OTpakeHHMs cBeTa. [locTpoeHue HM300paKeHHUH B IUIOCKOM
3epkaie. Cpepuueckue 3epkana.

[Ipenomnenne cBera. 3aKkOHBI TMpEJIOMIICHUS CBeTa. AOCONIOTHBIM TMOKa3aTelhb
npesnoMieHuss. OTHOCUTENbHBIM MMOKa3aTenb mpenomiieHus. [loCTOSHCTBO 4acTOThl CBeTa M
COOTHOILLIEHHUE JUIMH BOJIH IIPH MEPEX0JI€ MOHOXPOMATHYECKOIO CBETA 4YEpE3 IPAaHULY paszeia
JBYX ONTUYECKUX Cpe.

Xon nmydeit B mpusMme. Jlucnepeus ceeta. CoxHBIN cocTtaB Oenoro ceera. [[Ber.

ITonnoe BHyTpeHHEE OTpaxeHue. IIpenenpHblil yroil OJHOr0 BHYTPEHHETO OTPAKEHMUSL.

Cobuparomue M paccewBaromue JUH3bL. ToHKass nuH3a. DOKYCHOE pACCTOSHUE U
ONTHUYECKasl CHJIa TOHKOW JIMH3BI. 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUSI TOHKOW cepuueckoi
JIMH3BI OT €€ TeOMETPUH U OTHOCUTENILHOTO MOKAa3aTesl IPeIOMIICHUS.
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®opmylia TOHKOHM JIMH3BL. Y BEJIMYEHHUE, JaBAEMOE JIMH30M.

Xox ny4a, IpOLIEALIEro JMH3Y 10/ IPOU3BOJIbHBIM YIVIOM K €€ IVIABHOW ONTHUYECKOU OCH.
[TocTpoeHue n300paxeHMt TOUYKH U OTPE3Ka MPSMOM B COOMPAIONINX U PACCEHBAIOIINX JTHH3AX U
UX CUCTEMaX.

OnTuueckue npubdopsl. Pazpemaromias criocoOHocTs. ['11a3 Kak onTudeckas cucrema.

[Ipenenbl IpUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBas onrtuka. Wurtepdepeniuss cBera. KorepeHTHbIE HUCTOYHUKU. Y CIIOBUS
HaOJI0IeHNSI MAKCHMYMOB U MUHUMYMOB B HHTEP(EPEHIIMOHHON KapTHHE OT JBYX KOT'€PEHTHBIX
UCTOYHUKOB. [IpuMepsl kaccuueckux HHTEPGEPEHIIMOHHBIX CXEM.

Hudpakmus csera. J[udpakuumonnas pemérka. YciaoBue HaOMIOACHUS TUIaBHBIX
MaKCHMYMOB IPH MaICHUY MOHOXPOMAaTHYECKOTO CBETa Ha NU(PAKIIHOHHYIO PEHIETKY.

ITonspuszanus ceera.

TexHuueckue yCTpOMCTBa W TEXHOJOTMYECKHE IPOLECChl: OYKH, JyIa, HNEepPUCKOIL,
dboroanmapat, MUKPOCKOII, TPOEKIIMOHHBIH anmapar, IpOCBETICHUE ONTUKH, BOJJOKOHHAsI ONTHKA,
TU(paKInOHHAS PeIIETKa.

Hemoncmpayuu.

3aKoHBI OTpaXkeHUs cBeTa. McciienoBanue npenoMiieHus CBeTa.

Habmtoienue noaHoro BHyTpEeHHEro oTpaxkeHus. MoJienb cBeToBo .

HcenenoBanue xoaa CBETOBBIX ITYYKOB Yepe3 INIOCKONAPAILIEIbHYIO TUIACTUHY U IPU3MY.

UccnenoBanue CBOMCTB N300paKeHUM B JIMH3aX.

Mogenu Mukpockona, Teneckona. HaGmonenne narepdepeHium cera.

HaOGnronenue 1BeToB TOHKMX IUIEHOK. Habmoaenue nudpakuuu ceera.

N3yuenue audpakiuonHoi pemérku. Habmonenue nudpakiinoHHOro CreKTpa.

Habmonenue nucnepcuu ceeta. Habmoaenne monasipu3anum CBeTa.

[TpuMmeHeHre NOIIpONI0B UIsl U3yYEHHUS] MEXaHUYECKUX HAIPSKEHUM.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

M3mepenne nokasaresns IpeIoMIICHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOT'O PAcCTOSIHUS OT BELIECTBA (Ha MPUMEPE KHUJIKHX
JIUH3).

N3mepenue GpOKyCHOT0 pacCTOSIHUS PACCEHBAIOIIUX JIHH3.

[Toryuenue n300pakeHUs B CUCTEME U3 INIOCKOTO 3epKajia U JIMH3bI.

[Toryuenue n300paxeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrpoBaHue TEIECKOMMYECKUX CUCTEM.

Habmonenue nudpaxiyu, nHTEpYEpeHIny 1 MOJISpU3alluy CBETa.

W3yuenue nossipu3anuu CBETa, OTPAKEHHOTO OT MMOBEPXHOCTH JUAIEKTPHKA.

N3ydenne unTepdepeHInm 1a3epHOro U3JIydeHus Ha IByX LIeJsX.

Habmonenue nucnepcun. Habnrogenue u ncciepoBatue JUPppakiuOHHOTO CIEKTpa.

W3mepeHue UIMHBI CBETOBOM BOJIHBI.

[Toryuenue cniekTpa U3My4eHHUs] CBETOAMO/IA TIPU TOMOIIH TU(PAKIIMOHHON PEerIETKH.

Pa3zgen 6. OcHOBBI crienMaJIbHOM TEOPHHU OTHOCHTEJILHOCTH.

I'paHuLBI IPUMEHUMOCTH KIIACCHYECKOW MEXaHMKHU. IlocTynaTel crnenuanbHOM TEOpUHU
OTHOCHUTEJIBHOCTH.
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[IpoctpancTBeHHO-BpeMeHHOW ~ uHTepBai.  IIpeoOpaszoBanms  Jlopenma.  YcioBue
IPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeENJICHUE BPEMEHU U COKpallleHue
JUIMHBI.

OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTULIBI.

CBs13b MacChl ¢ PHEPTUEN U UMITYJILCOM PENSITUBUCTCKOM YaCTULIBI. DHEPTUsl TOKOSI.

TexHu4yeckne ycTpOCTBA M TEXHOJOTMYECKHE IPOLECCHl: CIIYTHHUKOBBIE MPUEMHHUKH,
YCKOPUTENHN 3apsSKEHHBIX YACTHLI.

Y4eHn4eckuii SKCIIEpUMEHT, TJa00opaTOpHbIe pabOThI, MPAKTUKYM.

Onpenenenre UMIyabca U SHEPTUU PEISITUBUCTCKUX 4YacTUIl (10 (gororpadusM TPeKoB
3apsKEHHBIX YACTHI] B MATHUTHOM TIOJIE).

Pazgen 7. KBanTtoBas pusuka.

Tema 1. KopnycKynapHno-6011060it oyanusm.

PaBHOBecHOE TemoBoe wu3NydeHHE (HM3IydeHHE aOCONIOTHO UEPHOro Tena). 3aKOoH
cMerieHus Buna. ' unoresa [lnanka o kBaHrax.

@OTOHBI. DHEPTHS U UMITYJIEC (POTOHA.

®otordppexr. Omprter A. I'. CroneroBa. 3akoHbl hoToddexTa. YpaBHeHHEe DUHINTEHHA
s potodpdexra. «KpacHas rpanuia» dporodrddekra.

JlaBneHue cBeTa (B 4YAaCTHOCTH, JaBJIGHWE CBeTa Ha aOCONIIOTHO TMOTJIOMIAIOIYI0 U
a0COJIIOTHO OTpakarolyto moBepxHocTh). OnbiTel [1. H. JleGenena.

BonHoBele cBoiicTBa yactui. BomHbl ne bpois. [Inuna BosiHBI e bpoiinsg u pasmepst
o0JacTu JoKanu3aluu ABMKYIercs yactuiibl. KopmyckynspHo-BoaHoBOM Ayanu3M. Judpaxius
AJIEKTPOHOB HA KPUCTAJUIAX.

Crneuunduka usmepenuii B Mukpomupe. CooTHoleHUs HeonpenenéHnocTe ['eitzendepra.

TexHUuyeckue ycTpoicTBa M TEXHOJIOTMUYECKHE IPOLIECCHl: CHEKTPOMETP, (POTOIIEMEHT,
dboTogaTuuK, TyHHEIBHBIA MUKPOCKOII, COJTHEUHasi OaTtapesi, CBeTOAHOI.

Hemoncmpayuu.

®doTor(PeKT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO poTodPdeKTa.

HccnenoBanue 3aBUCUMOCTH CONIPOTHUBIIEHUS TIOJIYITPOBOJHUKOB OT OCBEILIEHHOCTH.

Ceeronmuon. Conneunast 6atapes.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomel, npakmuxym.

Hccnenosanue poropesucropa.

N3mepenue nocrosiHHoi [Inanka Ha ocHOBe uccnenoBanus GoTorddexTa.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAUO OT HAIIPSIKEHMUSL.

Tema 2. @usuka amoma.

OnbITHI IO UCCIIEIOBAHUIO CcTpoeHus aToMa. [lnanerapuas moaens atoma Pesepdopaa.

[Toctynatsl bopa. M3ny4yenue u morsouieHne (GOTOHOB NPH MEPEXoJe aToMa € OJHOTO
YPOBHS SHEPIUM Ha Apyroil. Buasl cnektpoB. CriekTp ypOBHEN SHEPrUU aToMa BOJOPO/A.

CnoHTaHHOE U BBIHYXKJIEHHOE M3J1y4yeHHE cBeTa. Jlazep.

TexHuuecKkrne YCTpOHMCTBA W TEXHOJIOTMYECKHE TMPOUECCHl: CHEKTPAIbHBIN aHAINU3
(ciekTpockomn), Ja3ep, KBAHTOBBI KOMITBIOTED.

Hemoncmpayuu.

Mopenb onbiTa Pezepdopna. Habmronenue TuHEHYaThIX CIICKTPOB.

YCTpolcTBO U ACHCTBHE CUETUNKA HOHU3UPYIOIINX YACTHII.
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OrnpeneneHne IIMHbI BOJIHBI JIA3EPHOTO U3IIYyYEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

Hab6nronenue nuneiyaToro crexkTpa.

HccenenoBanue criekTpa pa3peKeHHOIO aTOMApHOIO BOJAOPOAA U U3MEPEHHUE IOCTOSHHON
Pun6epra.

Tema 3. Quzuka amomHoz20 A0pa U INEMEHMAPHBIX YACHUY.

Hyxnonnas moxens simpa I'eiizendepra—Banenko. 3apsin sapa. MaccoBoe 4mciio sipa.
N3oTomnsl.

PannoaktuBHOCTh. Anba-pacman. IJISKTPOHHBIA M MO3UTPOHHBIA OeTa-pacran. ['amma-
U3JIy4CHHE.

3aKOH paJUOaKTHBHOrO pacnaaa. PaavoaktuBHble u30TONbl B mpupoge. CoiicTBa
MOHM3UPYIOLIETO U3JIy4eHUs. BiusHue paaroakTHBHOCTH HA XKUBbIe OpraHu3Mbl. EcTecTBEHHbIN
¢don uznyuenus. Jlozumerpusi.

DHeprus CBS3U HYKIIOHOB B sifpe. SnepHbie cuibl. JlegekT Macchl sapa.

SAnepupie peakuuu. Jlenmenwe u cuHTE3 sAnep. SnepHble peakTophl. [IpoGiembl
YIOPaBIsEMOro TEPMOSACPHOTO CHHTE3a. OKOJIOIMYECKHE AaCMEKTbl pa3BUTUS  sIEPHOM
SHEPIeTUKHU.

MeTtoabl perucTpauuu U UCCIEI0BaHUS 3JIEMEHTAPHBIX YaCTHL.

@yHIaMEHTAIBHBIE B3aUMOJCUCTBUA. bapnoHbl, Me30HBI U JenTOHHI. [IpencraBinenue o
CranpaptHoit monienu. KBapk-rirooHHass MOJCINb aJpOHOB.

®usnka 3a npeaenamu CtannapTHON Mojenu. TEMHass MaTepust U TEMHAs SJHEPIHsL.

EnuncTBO usnyeckoil KapTUHBI MUpA.

TexHu4ecknue yCcTpoHWCTBa M TEXHOJOTMYECKHE MPOLECCHl: TO3UMETp, Kamepa Buibcona,
AIEPHBI  pEaKTop, TEPMOSAEPHBIM peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAs
TOMOTpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HccnenoBanue TpeKOB 4acTHUI] (110 TOTOBBIM (oTorpadusim).

HccnenoBanue painoakTUBHOTO ()OHA C UCTIOIb30BAaHUEM JI03UMETPA.

N3yueHue nornomeHus 0eTa-4acTull aTlOMUHHEM.

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH.

Otansl pa3BUTHA acTpoHOMUU. [IpUKknagHOEe 1 MUPOBO33pEHYECKOE 3HAUYEHNE ACTPOHOMUH.
[TprMeHUMOCTh 3aKOHOB (PU3UKHU IS 0OBSICHEHUS PUPOJIbI KOCMUYECKUX OOBEKTOB.

MeTtonbl acTpOHOMHYECKHX uccieqoBaHui. COBpEMEHHBIE ONTHYECKHUE TEJIECKOIIBI,
paIuoTeNecKonbl, BHEaTMOC(hEpHasi aCTPOHOMHUSI.

Bun 38é€31H0r0 Heba. Co3Be3nus, spKue 3BE3/1bl, JIAaHETHI, UX BUAUMOE JABHKEHUE.

Conneynas cucrema.

Connue. Conneunas akTuBHOCTb. McTtounuk sneprun ComnHua u 3BE37.

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTUKU. JlnarpaMma «CreKTpajlbHbII KJIacC — CBETUMOCTB».
3BE3bI TIIaBHOM IMOCIIEIOBATEILHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTEY JUIS 3BE3]I IJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. COBpPEMEHHBIE IPEACTABICHUS O
IIPOUCXOXKACHNN U 3Botoluy CoslHIA U 3BE311. DTalmbl XKU3HU 3BE3 L.

Muneunsiii [Tyts — Hama I'anaktuka. [lonoxxenue u neuxenne Connua B ['anaktuke. Tumnbl
ranakTuk. Paguoranaktuky u kBazapbl. UEpHBIE ABIPHI B SIpax TajJaKkTHK.
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Bcenennas. Pacmupenue Bceenennoit. 3akon Xa060ma. Pa3Geranme ramaktuk. Teopwust
Bonbioro B3peiBa. PennkroBoe nsimyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménupie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue naoniooenus.

Habmroienus 38€31H0r0 He6a HEBOOPYKEHHBIM IT1a30M C HCIIOIb30BAaHNEM KOMITBIOTEPHBIX
MIPHIIIOKEHUH JUTSI ONTPEICTICHHSI TIOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO AaTy: OCHOBHBIE
co3Be3iusi CeBepHOro MoyIapus U sipkue 3BE3/bI.

Hab6nronenus B Teneckon JIyHbI, MIIaHET, TYMAHHOCTEH U 3BE3THBIX CKOTUICHHM.

Du3n4ecKuil MPaAKTUKYM.

Crioco0b1 m3MepeHus (PU3HYECKUX BEITUYHH C UCTIOIH30BAHUEM aHAIOTOBBIX M ITU(POBBIX
U3MEPUTEIIBHBIX TMPUOOPOB U  KOMIIBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCUTEIIbHBIE  IOTPEIIHOCTH  M3MepeHud  ¢usnueckux BenuyuH. OlEHKa TpaHUI
MOTPEIIHOCTEH.

[TpoBeneHNEe KOCBEHHBIX U3MEPEHUH, HCCIICIOBAHUN 3aBUCUMOCTEH (DU3MUSCKUX BEITMIHH,
MPOBEPKa MPEITIOKEHHBIX THIOTE3 (BBIOOP M3 pabOT, ONMMCAHHBIX B TEMAaTHYECKUX pa3Jenax
«Y4YeHNYECKH SKCTIEPUMEHT, 1a00paTOpHbIe PaOOThI, TPAKTHKYM)).

O0o001marniee nOBTOpeHHUeE.

O0oOmenne ©  CUCTEeMaTH3allMsl  COJAEpXaHUs  pas3lesioB  kypca «MexaHukay,
«MonekynsipHas Qu3znka U TEPMOIUHAMHUKAY, «DIEKTpoauHaMukay, «KomebaHus M BOJHBDY,
«OCHOBBI CIIEIUANIBHON TEOpUU OTHOCHTENbHOCTHY», «KBaHTOBas (Qusuka», «IIEeMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI.

Pony ¢u3uku u acTpOHOMHUU B IKOHOMHYECKOM, TEXHOJIOTHYECKOM, COIMATBHOU U
ATUYECKOM chepax nesTeTLHOCTH YEJIOBEKa, POJIb K MECTO (PU3UKHU U aCTPOHOMUHU B COBPEMEHHOMN
HAyYHOW KapTUHE MHpa, 3HAYCHHE OMUCATENbHOM, CHCTeMaTU3UpyIolleH, 00bICHUTENBHON U
nporHoctudyeckor GpyHKuui Gusmdeckoit Teopuu, posb Guandeckor Teopun B GOPMUPOBAHUN
MpEeJICTaBICHUN 0 GU3NYECKON KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPaA B 00LLEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABICHUM O IPUPOJIE.

Me:xnpeamerHbie CBA3H.

Wzydenue kypca ¢usuku yramyonéHHoro ypoBHs B 11 kimacce ocymiecTBisieTcs ¢ y4€ToM
COJIEPXKATENBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTHUKH, OWOJOTHM, XWUMUH,
reorpaduu U TEXHOJIOTHH.

Mesicnpedmemuvie noHAmMUA, C6A3AHHbBIE C UZYUEHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
sBIIEHUE, Hay4YHBIH (akT, rumore3a, Qu3uyeckas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
AKCIIEPUMEHT, MOJICIMPOBAHNE, MOJICIb, U3MEPEHHE, MIOTPEITHOCTH U3MEPEHUM, N3MEPHUTEIIbHBIC
npuOopsl, nudposas 1adbopaTopusl.

Mamemamuka: penieHre cUCTeMbl ypaBHeHUH. Tpuronomerpudeckne QyHKIIMU: CHHYC,
KOCHUHYC, TQHI€HC, KOTAHT€HC, OCHOBHOE TPHUTOHOMETPUUYECKOE TOXKIECTBO. BeKTopel M uX
MPOEKIIMA Ha OCU KOOpAMHAT, CIOKEeHUE BEKTOpOB. [Ipou3BonHbIE 3/IeMEHTApHBIX (DYHKLIHH.
[Tpusnaku mo100us TPEYroabHUKOB, ONPEIeICHNE TUIOMIAIU TUIOCKUX GUryp U 00bEMa Tel.

Buonozus: >nekTpuvecKue sIBICHUS B )KHUBOU MPUPOJIE, KOoJeOaTeTbHbIC TBIKEHUS B )KUBOI
MNpPUPOJE, SKOJOTUYECKHE PHUCKA TPU IPOU3BOACTBE BJICKTPOIHEPrUH, 3JIECKTPOMArHUTHOE
3arpsi3HEHUE OKPYXKAIOIIEW Cpelbl, yJIbTPa3BYKOBas MAarHOCTHMKAa B MEIULMHE, ONTHYECKHE
SIBJICHUS B )KMBOM MPUPOJIE.
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Xumusa: CTpOCHHE aTOMOB M MOJIEKYJ, KPUCTAJZIMYECKas CTPYKTypa TBEPIABIX Tell,
MeXaHU3MbI 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIEKTPAIbHBIN aHAIN3.

T'eozpaghusa: marauTHBIC TONMIOCAa 3€MIIM, 3aJIS)KW MAarHUTHBIX PYA, (POTOCHEMKA 3€MHOM
MOBEPXHOCTH, celicMorpad.

Texnonozua: NpUMEHEHNE MTOCTOSHHBIX MarHUTOB, MJIEKTPOMAarHUTOB, MIEKTPOABUTaTENb
SxoOu, reHepaTop IEPEMEHHOIO TOKA, HWHAYKLHOHHAs Ie4yb, JHUHUU 3JIEKTpolepeaady,
AIIEKTPOABHUraTeNb, pajgap, paaAUONPUEMHHUK, TENEBU30p, aHTeHHa, Tenedon, CBY-meus,
yIbTpa3ByKOBasi JUarHOCTHKa B TEXHUKE, IPOEKLIMOHHBIM amnmapar, BOJIOKOHHAsl OITHKA,
CoJHeyHasl OaTapesi, CIIyTHUKOBbIC IIPUEMHMKH, sIJIEPHAsI SHEPIeTUKA U IKOJIOTHYECKHUE aCIIEKThI
€€ pa3BUTHSL.
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Paznean 4.
TEMATHYECKOE INIAHUPOBAHHUE
10 KITIACC
KoanuectBo yacoB DJIeKTPOHHbBIE
Ne HaumenoBanue pa3jiesioB Ilnanupyemble (undgposBbie)
n/m ¥ TeM NPOrpamMMbl Bcero Kontponbueie  Ipaxrmyeckue o0pasoBareibHble  00pa3’oBaTeJbHbIE
padoThI padoThI peayanTATH * pecypesr
Pa3znen 1. HAYYHBII METO/ IIO3HAHUSI TPUPO/IbI
11 Hayunblil MeTos o3HaHus 6 Bbu6moreka [JOK
' PUPOIBI https://m.edsoo.ru/f16b68d7
Uroro no pazneny 6 ‘

Pa3zpgen 2. MEXAHUKA

bubmuoreka [{OK

2.1 Kunevarnia 10 . https://m.edsoo.ru/f16b68d7
bu6mmoteka IIOK

2:2 Hunavmia 10 https://m.edsoo.ru/f16b68d7
. bubmuoreka [IOK

2.3 Cramuka TeEpROTO TENA S 1 https://m.edsoo.ru/f16b68d7
24 3aKOHBI COXpaHEHUs B 10 1 bubmuoteka [IOK

' MEXaHUKe https://m.edsoo.ru/f16b68d7

Wroro mo pazneny 35 ‘

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMHUKA

OCHOBBI
MOJIEKYJIIPHOKMHETHYECKOM
TEOPUH

3.1

Tepmonunamuka. TeroBeie
MAaIIHBI

3.2

ArperaTHbpie COCTOSIHHS
BemiecTBa. Pa3oBLIEC
Mepexobl

3.3

15 1
20 1
14 1

bubmuoreka [{OK
https://m.edsoo.ru/f16b68d7

bubmuoreka [{OK
https://m.edsoo.ru/f16b68d7

but6mmoreka [IOK
https://m.edsoo.ru/f16b68d7



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
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Hroro no pazueny 49
\ Paznen 4. 9JIEKTPOJUHAMMUKA
bu6nmmorexa [IOK
41 DIICKTPHHECKOE 1o 24 1 https://m.edsoo.ru/f16b68d7
492 [TocTostHHBIH 24 1 bu6nmmorexa [IOK
' AIIEKTPUUYCCKHI TOK https://m.edsoo.ru/f16b68d7
Bubmunorexa IHOK
4.3 Toxu B pasnuaHEIX cpenax 6 https://m.edsga.ru/f16b68d7
Uroro no pazneny 54 ‘
\ Paznen 5. DUBUNUYECKUU IPAKTUKYM
. bubnuoreka IIOK
51 Qusmieckuii npaKTHKym 16 16 https://m.edscL)E).ru/f16b68d7
Utoro no pazneny 16 ‘
PesepBHoe Bpems 10 bubmorexa HOK

https://m.edsoo.ru/f16b68d7

OBULIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME
" - mIaHMpyeMble 06pa3zoBaTeNbHbIE Pe3yIbTaThl MPECTaBIeHb B pasaene 2 «[lnaHupyeMble pe3ynbTar

170 8 16
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https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
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11 KJIACC
KoanuyecTBo yacoB DJIeKTPOHHbBIE
No HaumenoBanue Inanupyembie (undporsie)
n/n ﬁ;ﬁ;ﬁ‘;fMlLTeM Bcero K;;:TI::”"H"” H;’&'i?qem"e o0pasoBaTelbHble  00Pa30BaTebHbIE
P P pe3yJabTaTbl pecypcsl
Pa3znen 1. JIEKTPO/IMHAMMUKA
bubnunoreka LIOK
11 Maruutroe nose 14 https://m.edsoo.ru/39859¢f1
12 DneKTpoMarHuTHas 13 1 bubnnorexa [JOK
' WHTYKIIUS https://m.edso0.ru/39859ef1
Hroro no pazueny 27
Pa3znen 2. KOJIEBAHUWSI 1 BOJTHBI
21 MexaHn4eckue 10 bubnunoreka LIOK
' KoJIeOaHus https://m.edsoo.ru/39859¢f1
29 DNeKTpOMarHuTHBIE 15 bubmuoreka [JOK
' KoJIeOaHus https://m.edsoo.ru/39859¢f1
' P https://m.eds00.ru/39859f1
BOJIHBI
bu6nmorexa LIOK
24 OnTuia 25 1 https://m.edsoo.ru/39859ef1
Hroro o pasueny 60
Paznen 3. OCHOBBI CIIELIMAJIBHOM TEOPUU OTHOCUTEJBHOCTHN
bubnunorexa LIOK
3.1 Ocroser CTO S 1 https://m.edsoo.ru/39859ef1
Hroro mo pazaeny 5

KopnyckynsipHo-

4.1 o
BOJIHOBOM J1yallu3M

Pa3znesn 4. KBAHTOBAS ®U3UKA

15

but6mmoreka [IOK
https://m.edsoo0.ru/39859ef1



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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Bbubnnoreka IIOK
4.2 Pu3uKa aToma > https://m.edség.ru/39859ef1
43 ®du3nka aTOMHOIO s11pa 5 Bu6muoteka [JOK
1 3JICMEHTAPHBIX YaCTHII https://m.edsoo.ru/39859ef1
Hroro mo pazneny 25
Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKU
51 DneMeHTbl aCTPOHOMUU 12 Bbu6mmoteka [JOK
1 acTpoU3UKH https://m.edsoo.ru/39859¢f1
Uroro no pazneny 12
Paznen 6. PU3MYECKUI IPAKTUKYM ‘
. bubmnorexa IIOK
6.1 DH3HCCKHH NIpAKTHEYM 16 16 https://m.edscL)E).ru/39859ef1
Utoro no pazneny 16 ‘
Paznen 7. OBGOBINAIOIIEE IOBTOPEHUE ‘
CucreMaru3anus u
000011IcHHE
MIPEeIMETHOTO
71 COZIEpKAHUS U OIbITA 15 bu6mmoteka IIOK
JIEATENILHOCTH, https://m.edso00.ru/39859¢ef1
MPUOOPETEHHOTO MPHU
M3Y4YeHHH Kypca pusuku
10 — 11 kmaccos |
Uroro mo pazaeny 15 \
PesepBHoe Bpems 10 bubmorexa I[IOK
https://m.edso0o.ru/39859¢f1
OBIIEE KOJIMYECTBO 170 4 16
YACOB I10 ITPOTPAMME

*
- IUTAaHUPYEMbIE 00pa30BaTeIbHbIE PE3YIbTAThI IPECTABICHbI B pa3zeie 2 «llnanupyemslie pe3yabTaTel»



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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Pa3nea S.
CIIOCOBBI OIEHKHU JOCTH/XEHUSA YYAILIUMUCS IINTAHUPYEMBbIX
PE3YJIBTATOB

B cooTtBeTcTBUM ¢ T0KaIbHBIM aKTOM «CII0COOBI OLEHKU JOCTHXKEHUN YUAIUXCS» OT
30 aBrycra 2023 roga nmpoTokoa Ne2 COOTBETCTBYET IMOJIOKEHHIO O KPUTEPHUSX M HOpMax
OLICHUBAHUS TPEAMETHBIX PE3yJbTAaTOB YYAIIUMHUCS HA YPOBHE HAYAJIBHOI'O, OCHOBHOTO U
cpennero obmiero ooOpazoBanus B ycnoBusax peannzanuu OI'OC.

BbICOKMIH ypOBEHDb - OTMETKA «5» CTaBUTCA B TOM C/ly4ae, eCcnum yyalmiica

- NOKa3blBaeT BEPHOE MNOHMMaHWe (U3NYECKOM CYLHOCTM pPacCMaTpuBaeMbiX
ABNIEHNIN U 3aKOHOMEPHOCTEN, 3aKOHOB U TEOPWUIA.

- paeT TOYHOe onpeaeneHne U UCTO/IKOBaHWE OCHOBHbIX MOHATMI, 3aKOHOB, TEOPUNA, a

TaK e npasubHOE onpegeneHne Gprusanyecknx BeIMYnH, U3 eauHuL, u cnocobos namepeHus.

- MPaBW/IbHO BbIMOJIHAET YEPTEXKM, CXEMbI U TPadUKN.

- CTpOWT OTBET No cO6CTBEHHOMY NAAHY, CONPOBOXAAET PACCKa3 HOBbIMU MPUMEPaAMM.

- MOXXEeT YCTAHOBMUTb CBAI3b MEXAY U3y4YaeMbliM U paHee U3yYeHHbIM MaTepraiom
no Kypcy OM3MKKM, a TaKKe C MaTepmanom, YCBOEHHbIM NPU U3YYEeHUU APYrUX
npeameToB.

MoBbIWEHHbIA YpPOBEHb - OTMeTKa «4» CTaBUTCA, €CAN OTBET Y4YeHWKa
YA0BNETBOPAET OCHOBHbIM TPEOOBAHUAM K OTBETY Ha OLLEHKY «5», HO AaH

- bes ucnonb3oBaHMsa cOGCTBEHHOrO NaaHa, HOBbIX MPUMEpPOB.

- be3 npMmeHeHWs HOBbIX 3HAHWIA B HOBOM CUTyaLMW.

- bes3 ncnonb3oBaHMA CBA3EN C paHee U3YyYEHHbIM MATEPMANOM MU MATEPMANOM,
YCBOEHHbIM MPU U3YYEHUN PYTUX NPEeAMETOB.

- Ecnm yyawminca gonyctun ogHy oWKNBKY nam He 6onee aByx HeA0YETOB U MOXKET
X NCNPaBUTb CAMOCTOATE/IbHO UM C HEGONbLLIOW NOMOLLbIO YYMTENA.

OTmeTKa «3» CTaBMTCS, eCN yYallmincs

- [MpaBunbHO NOHMMaeT PU3MYECKYIO CYLLHOCTb PACCMATPUBAEMbIX ABMEHUA WU
3aKOHOMEPHOCTEN, HO B OTBETE MMETCA OTAeNbHble Npobenbl B YCBOEHUMU
BOMPOCOB Kypca ¢U3MKKW, HO NpPenAaTCcTBYOWME AaNbHENLWEMY YCBOEHMUIO
nporpamMmmHOro matepmuana.

- YMmeeT NPUMEHATb MNOJYYEeHHble 3HaHMA MPU pPELeHMU NPOCTbiX 3agay ¢
MCNONb30BaHMEM TOTOBbIX GOPMY/, HO 3aTPYyAHSETCA MNpPU PeleHun 3aaau,
Tpebyrowmx npeobpaszoBaHMA HEKOTOPbIX popmy.

- [onyctnn He 6onee oaHoM rpybon owKMBKM M ABYX HegoyeTos, He Bosee ogHOM
rpyboit n ogHol Herpyboit owmnbKkM, He bonee ABYX -Tpex Herpybbix owmnboK, ogHOM
Herpyboii oWwnbKM 1 Tpex Heao04eToB, AOMNYCTUA YETbIPE UM NATb HEL0YETOB.
OueHKa NMCbMEHHbIX KOHTPO/IbHbIX paboT
OtmeTKa «5» cTaBuTcA 3a paboTy, B KOTOPOM NpaBUAbHO BbiNoAHEeH0100% - 85%

3a4aHuNI; OTMeTKa «4» CTaBuTCA 3a paboTy, B KOTOPOW NpPaBUAbHO BbiNoaHeHO 84% - 65%
3a4aHWNI; OTMETKa «3» CTaBUTCA 3a paboTy, B KOTOPOW NPaBUAbHO BbINOAHEHO 67% - 50%
3a4aHUN.

OueHKa nabopaTopHbIx paboT

OTMmeTKa «5» CTaBUTCSA, €CNM yYaLLUMICA:

-BbINOMIHAET paboTy B MoAHOM obbeme c cobawgeHnem Heobxoanmol
nocneaoBaTe/IbHOCTU NPOBEAEHMA OMNbITOB U USMEPEHWIA; - CAMOCTOATE/IbHO U PaLMOHaNbHO
MOHTMpPYeT Heobxoanmoe ob60pya0BaHME;

- BCe OMnbITbl NPOBOAMT B YC/NOBUAX U pexMmax, obecneymBarowmx nosayyeHue
NpPaBUNbHbIX Pe3yNbTAaTOB U BbIBOAOB; - COBNt0AaeT TpeboBaHMA NPaBUA TEXHUKHN
b6e3onacHocTy;
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NPaBUAbHO M aKKypaTHO BbIMOJIHAET BCE 3anucK, Tabauubl, PUCYHKWU, YEpTENXKW,
rpaduKK, BbIYUC/IEHUA; - NPABU/IbHO BbINOHAET aHaM3 NOrpPeLLIHOCTEN.
OTmeTKa «4» CTaBUTCA, €C/IN BbINO/IHEHbl TPeboBaHMA K OLEeHKe «5», HO bblsio

aonyueHo 23 Hego4eTa, He bonee ogHOM Herpyboit oWMBbKM U 0AHOro Heao4eTa.

OTmeTKa «3 » CTaBWUTCA, ecnu pa60Ta BbINOJ/IHEHA HE MNOJIHOCTbKO, HO o6bem

BbIMO/JIHEHHOM YacTK TAKOB, YTO NO3BOJIAET NONIY4YUTb npanmbelﬁ pe3ynbTaTt U BblBOL, €C/NNU
B XO0A4e nposegeHnA onbita U USMeEpPEHUA 6b1n AonyuweHsbl OLLUMNOKM.

N

ok

~

MepeyeHb owmnbOK

lpybble oWnNbKM:

He3HaHWe onpeaeneHunin, OCHOBHbIX MOHATUIN, 3aKOHOB, NPaBWJ/, OCHOBHbIX

NONOXEHUN Teopun, Gopmyna, OBLLENPUHATLIX CUMBONOB U 0603HaYeHUs

bGU3MYECKMX BENNYNH, € ANHUL, UX U3MEPEHUA.

HeymeHwne BblaeNnTb B OTBETE rNaBHOeE.

HeymeHne NpMmMeHATb 3HAHWUA ANA peleHns 3a4a4 U 06bACHEHUA GU3MYECKMX
ABNEHUIN; HenpaBuAbHO CHOPMYNMPOBAHHbIE BOMPOCHI 33434M WUAU
HeBepHOe 06bACHEHUA X04a ee pelleHUA; HE3HAHWE NPUEMOB peLleHUs
3a/a4y, aHaNIOTNYHbIX paHee peLeHHbIM B Knacce; OWKnBKM,
nokasblBatowme
HenpaBuAbHOE MOHWMMaHWE YCNOBMA 334344  WAM  HEnpasUIbHOE
NCTONIKOBAHWE peLLEHMUS.

HeymeHue yntaTtb 1 CTPOUTL FPadUKM U NPUHLUNNANBHBIE CXEMDbI.

HeymeHne noprotoButb K paboTe ycTaHOBKY wan  nabopatopHoe

obopypoBaHMe, NPOBECTM ONbIT, HeObXoAMMble pacyeTbl, WX UCMO/b30BaTb

Nosly4YeHHble AaHHble A5 BbIBOAOB.

HebperkHoe oOTHowWweHMe K nabopatopHoMy 060PYAOBAHUIO U U3IMEPUTENbHbIM

npudopam.

HeymeHune onpeaennTtb NoKasaHMe M3MepuTenbHOro npnbopa.

HapyweHue TpeboBaHuit npaBun 6e3onacHoOCTM Tpyda nMpU  BbIMNOJHEHUN

3KCNEPUMEHTA.

Herpy6ble ownbKu:

1.HeTouHOCTM POPMYAMPOBOK, ONpeaeneHnii, MOHATUN, 3aKOHOB, TEOpuUW,

Bbl3BaHHble HEMO/IHOTOM OXBaTa OCHOBHbIX MPW3HAKOB ONPEeAEeNAemMOoro MOHATUA,

OLWMOKM, BbI3BAHHbIE HECOBOAEHWEM YCNOBUIA NPOBEAEHWUSA OMbITA AN USMEPEHUA.

2.0WwKBKMN B YCNOBHbIX 0H603HAYEHUAX HA MPUHLMMAMANBHBIX CXEMAX, HETOYHOCTU

yepTerxkel, rpadmKoB, CXEM.

3.MponycK nan HeTOYHOE HaNMCaHWe HAaMMEHOBAHWUI eANHUL, PUINYECKUX BESTUUNH.

HepoueTsl:

1. ApndmeTnyeckme oWMBKM B BbIMUCIEHUAX, €CIN 3TO OWMNOKM rpybo He MCKaxKatoT
peanbHOCTb NOJIY4EHHOTO pe3ybTaTa.

2. OTaenbHble NOrpewwHocTM B GOpMy/IMPOBKE BONPOCa UM OTBETA.

1. HebpexkHoe BbINOJHEHNE 3aMNUCEN, YEPTEKEN, CXEM, TPAaPUKOB.

2.  Opdorpaduryeckme n NyHKTyaUMOHHbIE OLUNMOKN.
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Pa3znea Ne 6
YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI UIS1 YYEHHUKA

» dusuka, 10 knace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. non penakiueit
[TapdentbeBoit H.A., AkinonepHoe odmiectBo «M3aatenberBo «IIpocBenienmey

» ®usuka, 11 knace/ Mskumes I'.J1., byxosues b.b., Yapyrua B.M. nox penakiueit
[TapdentbeBoit H.A., Akinoneproe obmiectBo «M3natenbetBo «IIpocBemenue» 3agaqHuk

o ¢usuke 10-11 kimace / PeimkeBuy A.IL
METOJNYECKHUE MATEPHAJIBI JIJIS1 YUYUTEJIA

1) Coopuuk 3anau no ¢usukel0-11 kiaccel. bazossiit yposens / [lapdentreBa H. A.
2) ®uszuka. Paboune nporpammel. [Ipeamernas nunus yueOnukoB "Knaccuueckuii kype".
10-11 xnaccer / lllaTanmunaa A. B. 3) Tetpanp mist naboparopssix padot no ¢usuke, 10, 11

k1. / [TapentreBa H.A.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

Bupryanshsie nadbopatopusie padotsr: https://efizika.ru

Enunas xomrekuus LIOP: http://school-collection.edu.ru/collection/ n-t.ru

DnekTpoHHas OMOIMOTEKa Hayka U TexHuka: hitps://n-t.ru/


https://efizika.ru/
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