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INOSICHUTEJILHASI 3AIIUCKA

[Iporpamma mo ¢usuke na YPOBHE cpenHero ofmero oGpazoBanus paspaborana Ha
OCHOBC MOJIOKEHMH M TpeOOBaHUH K pe3yIbTaraM OCBOCHHS OCHOBHOM 00pa3oBaTe/ibHOM
porpamMmel, npezcraBienuelx B ®I'OC COO, a takxe ¢ yu€ToM (enepanbHoit paGoueii
pOrpamMMbl - BocnuTauus W KoHieniumu mnpenonapanms y4eObHoro mpeamera «®usmkay B
00pa30BaTeNbHBIX  OpraHm3ammsx  Poccuickoi Delepallun,  peaTu3yloOmmMX — OCHOBHbIC
00pasoBaTeIbHbIE MPOTPAMMEL.

[lporpamma  no  dusuke ONpPENENSIET  00s3aTeTbHOE  HpeaMeTHOE coJiepKanue,
YCTaHABJIMBACT PEKOMEHIYEMYIO I0CIIEI0BATEILHOCTE M3YUCHHSI TEM M Pa3jeNioB y4eGHOro
IpEAMETa ¢ Y4YETOM MEXIPEAMETHBIX | BHYTPUIIDCIMETHBIX  CBSI3€H, JOruKkm yueGHOro
TIpoLeCcca,  BO3PACTHBIX — OCOOEHHOCTEH  0OyYalomuxes. llporpamma 1o dusuke  paér
TPEICTABJICHUE O LEIAX, COJEPKAHUH, 00IIel cTparerun OOyYeHHSI, BOCIUTAHUS U PasBUTHSI
O0yHaIOIIMXCsl CPeICTBAME yYe6HOTO npenvera « dusukay Ha yriy6iaéHHOM YPOBHE.

Wsyuenne xypca ¢usuku YIIyOIEHHOTO  ypOBHSL T03BOJISIET pean3oBaTh 3ajaun
Mpo(hecCHOHANTBHON OpHeHTAaINH, HAlpaBJICHO Ha CO3/1aHUE YCIOBHH JUIS MPOSIBICHUS CBOMX
MHTCIICKTYalbHBIX M TBOPYECKHX  CHOCOGHOCTEH  KaIIbiM 00y4aromuMes,  KOTOpbIe
HEOOXOMUMBI  JUIS  IIPOOIDKEHHS 00pa3oBaHKss B  OpraHu3aImsx npodeccronanbHOro
00pa30BaHus 1O Pa3IMIHBIM (U3MKO-TEXHIIECKIM 1 UH)XEHEPHBIM CHEIHaIbHOCTSIM,

B nporpamme no ¢usuke ONPEACTSIOTCS [UIAHUPYEMbIE PE3yJIbTAThl OCBOCHHSI Kypca
busuku wa ypopme CpeaHEero  o0mmero  00pa3oBaHuUS: JMYHOCTHBIC, MeTalpe/JIMEeTHEIE,
IpeAMETHbBIC (Ha yriTyOIEHHOM ypOBHE). Hayuno-meromonornueckoit ocrosoi JUIsL pa3paboTKu
Tp€6OBaHI/II71 K JINYHOCTHBIM, METanpeIMETHbBIM H INpEAMETHBIM pe3yibTatam 06yqa101unxcm
OCBOUBIINX TIPOrpamMMy 10 (pU3MKe Ha yPOBHE CPEHEro 06Iero 00pa3oBaHus Ha YrTyGIEHHOM
YPOBHE, SIBIISIETCS CHCTEMHO-JIESTEILHOCTHBIN TTOXO0T.

IIporpamma o dusuxe Brmouaer:

TITIAHAPYCMBIC pE3yJIbTATBl OCBOCHMs Kypca (M3HKH Ha YIIyOln€HHOM ypOBHE, B TOM
HCJIC IPEIMETHBIE PE3YJILTAThI IO TOAaM 00y UYEHHS;

cozepxanue yueOHoro npeamera « Dusukay mo rogam o0yueHwus.

Ilporpamma no ¢usuke wnmeer TIPUMEPHBII  XapakTep H MOMET OBbITh MCIOJIb30BAHA
YUHTEISIMUA (DU3HKH JUIS COCTABIIEHUS CBOMX paboYMX mporpamm.

Ilporpamma 1o Qusuke He CckoBbIBaeT TBOPYCCKYIO HWHHMIMATUBY y4YUTelIeH u
TPEOCTABIIACT BO3MOXKHOCTH JUISl PeAlM3alfH  Pa3HuHbIX METOJIMYECKUX IMOAXO/I0B K
IPeNoJaBaHuio GU3MKH Ha yrioyOnéHHOM YPOBHEC IIpDH yCIIOBHHM COXPaHEHMS O0S3aTeIbHOM
YacTH COAEpXKaHHs Kypca.

DusrKka Kak Hayka 0 HanGoJee 0OIIMX 3aK0HAX IIPUPO/IBI, BBICTYTIAsl B KAYECTBE yueOHOTO
IpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIad B CHCTEMy 3HaHMH 00 OKpy’Karoliem Mupe.
[Ikonbubli Kype ¢usukn — CHCTEMOOOPA3YIOIMH 115t CCTECTBEHHO-HAYYHBIX YYEeOHBIX
IIPCAMETOB, IIOCKOJILKY (PU3UYECKHE 3aKOHBI JIEKAT B OCHOBE IPOLECCOB U SBJICHUI, H3yYaeMbIX
XUMUEH, Ouosorueit, puznueckoit reorpaueit u acrponomueii. Mcmomp3osanue U aKTUBHOE
NPUMEHEHHE (PU3UYECKUX 3HAHMH ONpPENENHII0 XapakTep u OypHOE pa3sBUTHE Pa3sHOOOPa3HBIX
TEXHOJIOTHH B cepe SHEPreTHKH, TPaHCIIOpTa, OCBOCHHSI KOCMOCA, IOJYYEHHS HOBBIX
MarepuajoB C 3alaHHBIMH CBOMcTBamu. M3yuenue (bu3uKkE  BHOCHT OCHOBHOH BKjan B
(popmuposanue CCTCCTBCHHO-HAYYHOH KapTHHBI MHpa 0Oydalolmerocs, B popmuposanue
YMEHU# IIPUMEHSATD HAYYHBIH METOJI 103HAHMUS IIPH BBINIOJTHEHUH UMH YYEOHBIX UCCIICTOBAHUIA.




B ocroBy kypca (usuku Ha ypoHe CpenHero obmero o6pasoBanus monoKex psin uaei,
KOTOPBIC MOXHO pacCMaTpPHBATh Kak IPHHIMAIII ero HOCTPOCHMS.

Hoen yenocmnocmu. B coorsetcrriy C HeH KypC SIBIISIETCS JIOTHYeCKn 3aBEPIIEHHBIM, OH
COZCPKHT MaTepHall U3 BCEX pa3zeNioB (husukm, BKIIOUAET Kak BOIIPOCBI KJIACCHYECKOMH, Tak |
COBPEMEHHOM (H3HKH.

Hoen zenepanuzayuu. B COOTBETCTBHH ¢ HeH Marepuai Kypca (Gu3uku o6berunéy
BOKPYT' (DU3HYECKHX Teopwuif, Bexymum B kypee spisiercs hopmupoBanue npencrasienuii 0
CTPYKTYPHBIX YPOBHSIX MaTePHH, BELECTRE U M0jie.

Hoea cymanumapuzayuu. Es pealM3anus mpeanonaraeT uCHob30BaHMe T'YMaHUTAPHOTO
NOTeHIHMAA PU3HUECKOH HAYKH, OCMBIC/IeH E CBS3H Pa3sBUTHSL (U3UKHU C pazBUTHEM ob1mecrna,
4 TAKOKE ¢ MHPOBO33PEHYECKMMH, HPABCTBEHHIMI 1 9KOJIOTHYECKUMHU MpobeMamu.

Hoea  npuknaonoii hanpasaennocmu.  Kype  dusuku YTIyONEHHOrO  ypoBHs
NPEIIONAraeT 3HAKOMCTBO ¢ MHUPOKUM KPYTOM TEXHUYECKUX M TEXHOJOIHYECKIX IPUIIOKEH U
H3yUCHHBIX TCOPUH U 3akoHOB. IIpu sToM PaccMaTpuBaoTCcs Ha ypoBHE 06X Ipe/ICTaBjIeH Ui
1 COBPEMCHHBIE TEXHUYECKUE YCTPOICTRA, U TEXHOJIOIHH.

Hoen sxonozuzayuu PCATH3YCTCSl TOCPEACTBOM BBeNEHHS 3ieMeHTOR coJZieprKanus,
HOCBAMIEHHBIX 9KOJIOTHYECKHM NpobyieMam CoBpeMeHHOCTH, KOTOpBIE CBsI3aHBI ¢ pa3BHTHEM
TCXHHKH M TEXHOIIOTHH, a Takke 06Cy K IeH s Ipo0dJIeM panuoHAIEHOTO IPHUPOIONOJIB30BAHUS 1
9KOJIOTHYECKOMH Oe30macHoCTH., :

OcBoenne coneprkanus IPOTpaMMBbl IO (PU3HKE TOHKHO GbITE IIOCTPOCHO Ha MPUHIIUIIAX
CHCTEMHO-ICAATEIBHOCTHOTO MozIxoa. J{iis usnku peanuzamus Hix NPUHIUIOB Oasupyercs Ha
HCIIOJIb30BaHUH  CAMOCTOSITELHOIO OKCIEPUMEHTA KaK ITOCTOSHHO A€HCTBYIOMmEro (akTopa
y4eOHoro mpouecca. [l YIIYyONEHHOTO  ypoBHS — 510 CHCTEMa  CaMOCTOSITEIHLHOrO
YACHUYCCKOTO  IKCIHEPUMEHTA, BKIIIOYAIOIIEro (poHTanbHBIE  yueHHYECKUE OUBITHI  IPH
H3YYCHHH HOBOIO MarepHalia, nadboparopuble paGoThl paboThI  mpakTHKyMa. Ilpu s1om

I0/1 paboTaMM IIPaKTHKYMa MOHHMAaeTCs CaMOCTOSITEIIHOE UCCIIeI0BaHHuE, KOTOpO€ MPOBOIUTCS
TI0 PYKOBOZICTBY CBEPHYTOr0, 0606IIEHHOO BHJIa 6e3 1momarosoi UHCTPYKIIHH.

066CHC‘IHB&CTC§I OBJIaJICHUE O6y'—Ia}OHII/IMI/ICH YMEHuUsIMU IIPOBOIUTH IpPsIMBIE U KOCBEHHBIE
H3MEpeHus, HCCIICJOBAHUS 3aBUCUMOCTEH « (bnmqecxnx BCIIMYUH U HOCTaHOBKy OIBITOB 110
IIpoOBEpKe OPEeUIOKEHHBIX THITOTES.

U3 OIIHOrO pasjena Kypca, Tak u MHTCTPUPYSI IPUMCHEHUE 3HAHMI U3 PA3HBIX pazzenon. (s
KA9CCTBCHHBIX  3aa4 MPHOPUTETOM  SIBIISIOTCS 3ajlanns  Ha - OOBACHeHWe/Tpenckasanue
NpOTeKaHus GU3UYECKUX SBICHHI W [TPOLECCOB' B OKPY KAIOIIEH HKH3HH, Tpebyrommme BriGopa
(usmaeckoit Mmonenmu s CUTYyalllH PAKTHKO-OPHEHTHPOBAHHOTO Xapakrepa.



B coorBerctBum ¢ TpeboBanusivu G®I'OC  COO  k MaTepUAIbHO-TEXHUYECKOMY
obecrnieyenuio y4yeGuoro npouecca Kype Gusuku yrimy6iaéanoro YPOBHSI Ha YpOBHE CpeIHEro
00mero 06pa3oBaHus OKEH U3ydaTbCsl B YCJIOBHSX IPEAMETHOTO KabuHeTa., B KabuHere
usukm 10/KHO GBITE HEOOX0MMOE nadopaTopHoe 060py 1oBaHme IS BBIIIOJIHEHHMSI YKa3aHHbIX
B [IpOrpamMMe 10 (HU3MKe yUeHHUYECKHX OIBITOB, 1abopaToOpHEIX paboT U paGoT NpakTUKyMa, a
TaKKe ICMOHCTPAIMOHHOE 060Dy IOBAHKE.

HemoncTpanuonnoe obopynoBanne  hopmupyercs B COOTBETCTBHM C IPUHIIHIIOM
MHUHHMAJIBHOH JIOCTATOYHOCTH M 06ECICUHBAET TIOCTAHOBKY INEPEYHCIICHHEIX B TIPOrpaMMe I10
(usnke kmouespix ACMOHCTpAlMid JUIsl UCCIIEIOBAHUS H3yYaeMbIX SIBJICHHMI U IIPOIECCOB,
OMITHPUIECKUX ¥ (yHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX TPUMEHEHHUIA,

JIabopatoproe o6opynosanue s YUCHUYECKUX NPaKTHYECKHUX paboT bopmupyercs B
BH/IC TEMAaTHYECKUX KOMIUIEKTOB M 0OecHeunBaercs B pacuére OQHOro KOMIUIEKTA Ha JIBYX
oOyvarommxcs. TeMaTHueckhe KOMILTEKTHI 1abopatopHoro  06opynoBanms JOJDKHBI  OBITH
TOCTPOCHDI HA KOMILICKCHOM HCIIOJIb30BAHHH AHATOrOBHIX ¥ LHPPOBBIX PUGOPOB, a TaKKe
KOMIIBIOTCPHBIX M3MEPHUTENIBHBIX CHCTEM B BUJIC U (pPOBBIX JTAGOPATOPHIA.

OCHOBHBIME LiesIMH B3y UeHMs (usnku B 061mem o6pazosanmu SBIISIFOTCSL:

hopmupoBanue untepeca u CTPEMJICHHS 00y YaIOUIMXCsl K HAy IHOMY U3YYEHUIO TIPUPOJIbI,
PasBUTHE UX UHTEJIICKTYaTbHBIX K TBOPYECKHX CIOCOOHOCTENH;

Pa3BUTHEC  NPENICTABICHUA O HAyyHOM MeToxe NO3HaHus ¥ (hopMHUpOBaHME
HCCIICNI0BATENILCKOTO OTHOMIEHHS! K OKPYKAIOLIMM ABIICHHSIM;

(opmupoanue Hayunoro MHPOBO33PCHHSl KaK pPe3yJabTara M3YYeHHsS OCHOB CTPOEHUSI
MaTepuu U QyHIaMEHTATBHBIX 3aKOHOB busuku;

(opmupoBaHHe yMeHHH OOBACHST SBICHHS c HCIOJIL30BaHUEM (DU3UYECKUX 3HAHHUI U
HAyYHBIX J0Ka3aTeJIbCTR;

(opmupoBanue npencrasnenuii o poi GusMKK Ui pasBuTHS JAPYTHX €CTEeCTBEHHBIX
HayK, TeXHUKH M TEXHOJIOTHif;

PA3BUTHE  NPE/ICTABICHMI O BO3MOKHBIX cepax Oyaymeit npodeccnonampHoii
ACATEIIPHOCTH, CBSI3aHHBIX C (U3MKOH, IOArOTOBKA K JalbHEHIIEMY OOYYEHHIO B 5TOM
HAIPaBJICHHUH.

Hoctmkenne stux neneii obecrneunsaercs PCHICHHCM CIIENYIOMKMX 3a/a4 B MHporecce
M3y4CHUS Kypca pU3MKH Ha yPOBHE CPELHEro 06IIero oOpa3oBanus:

NPUOOPETEHHE CHCTEMBI 3HAHUH 06 00mMX (usnueckux 3aKOHOMEPHOCTSIX, 3aKOHaXx,
TCOPHSAX, BKIIOYAs MEXAHUKY, MOJIEKYIAPHYIO usuky, snekrpomHamuky, KBaHTOBYIO (husmky
H DJICMEHTBI aCTPOPHU3HKH;

opmupoBanue ymenuit mpuMensTh TCOPETUYECKNE 3HAHUSI [Tl OOBSCHEHUS (BH3HIECKUX
SIBJICHUH B IIPUPOJIE M JUISI IPUHSTHS IPAKTHYECKHX PCLICHHUH B TIOBCEHEBHOM XKU3HU:

OCBOEHHE CIIOCOOOB PEIICHHS PA3INUHBIX 327144 C SBHO 3aJaHHOM (DM3UYECKON MOIeTbIO.
3ajad, NOApasyMEBAIOUIMX CAMOCTOSTENBHOE CO3/AHHE usmyeckoit moxenn, anexparHOi
YCJIOBHAM 3a/1a4H, B TOM YHCJIE 33/1a9 HHKEHEPHOTO Xapakrepa;

NOHAMAaHUE (U3UYECKMX OCHOB M NPUHIMIOB JIEHCTBHS TEXHUYECKUX YCTPOHCTB H
TEXHOJIOTMYECKUX IIPOIIECCOB, UX BIMSHUS HA OKPYIKaIOLIyI0 Cpey;

OBJIAZICHUE METOJAMH CaMOCTOSTEILHOTO [UIAHUPOBAHMSL M TIPOBEJICHUS (DH3HUYECKUX
OKCIICPUMEHTOB, aHATH3a W MHTCPIPETAIMH  MH)OPMAIMK, ONpe/eICHus JIOCTOBEPHOCTH
TIOJIyYEHHOTO pe3yJIbTara;

CO3/IaHUE yCIIOBUIA JUIsl Pa3BUTHS YMEHHIA TIPOCKTHO-MCCIIEIOBATENILCKON, TBOPYECKOMH
JIESATENbHOCTH,




PasBHTHE UHTEpeca K chepam mpodeccHoHaLHOM ACSTCIILHOCTH, CBA3aHHOMU ¢ (DM3UKOIA.

B cootBerctBumM ¢ TpeGomammsmu OLOC COO  yriny6nénubii YPOBEHb U3yUYEHHS
y4eOHoro mpeamera «®usukay Ha YPOBHE cpennero obmiero o6pazoBanms BbIOMpaeTcs
00y JaIOmUMHKCs, MIAHHPYIOMUMHU IIPOZIOJKEHNE 00pa30BaHKsl MO CHEHUATBHOCTSIM buznko-
TEXHUYECKOTO IPODUIIS.

Ha usyuenne ¢pusuku (yrny6nénnpiii YPOBEHB) Ha yPOBHE CPeTHEro 06IIero obpazoBanmus
orBoauTtest 340 yacos: B 10 ximacce — 170 yacon (5 wacoB B Henemo), B 11 knacce — 170 yacos (5
4acoB B HEJIEIIO).

IIpennaraemsiii B mporpamme o (usuke nepeuens 1abOPaTOPHBIX M MPAKTHIECKHUX paboT
ABJIACTCSL PEKOMEH/IOBAHHBIM, YUYHMTENb [eliaeT BBIOOp TIPOBEICHUS n1abopaTopHBIX paboT u
OIIBITOB € y4ETOM MHAUBHYAIBHBIX 0COOEHHOCTElH oOyyJarormumxces.




COAEP)XAHUE OBYYEHWSI

10 KJIACC

Paspnen 1. Hayunbiii metox nosnanus IPUPOABL.

Ousuka — (yHnamenTanbHas Hayka o mpupone. Hayunbiii Meton mosnanust u METO/IbI
UCCIICIOBaHUS (PH3MUYECKUX SBJICHHIA.

OKCIIEPUMEHT U Teopus B liporiecce nosHanus npuposl. Habmonenue u IKCHEPUMEHT B
busuke.

Crnioco6wr m3Mepenus puzmueckux Beruumm (aHasnorosble U 1UQPOBHIE U3MEpUTEITIbHbIC
MPUOOPbI, KOMITBIOTEPHbIE J[ATIHKOBEIE CHUCTEMBI).

Horpemnoctu nsmeperuit (usnueckux Bemmuny (abcommroTHas u OTHOCHTEJIbHas ).

MopenupoBanue Gusmueckux sisienuii u IIPOLIECCOB (MaTepuaibHas TOUKa, abCOITIOTHO
TBEPJIOC TEJIO, MICAIBHAS KHAKOCTh, HICATLHbII a3, TOUCUHBIA 3apsin). ['unoresa. Ousmyeckuii
3aKOH, 'PaHMIIBI €TI0 IPUMEHUMOCTH. Du3nyeckas TEOpHSI.

Pone m mecto dusuku B opmupoBaHu coBpemenHoit HAyYHOH KapTHHBI Mupa, B
IPaKTUYECKOM eI TETbHOCTH JTIO IEH.

Yuenuueckuii sxcnepumenm, Jiabopamopusie pabomui, npakmukym.

Usmepenne cumsr toka wu HANPDKCHUSL B LM MOCTOSIHHOTO TOKA MPH MOMOLIH
AHAJIOTOBBIX M IU(DPOBBIX U3MEPHTEIBHBIX IPUOOPOB.

3HAKOMCTBO ¢ U(POBOIA naboparopueii 1o ¢usuxe. Ipumepsr usmepenns pusnuecknx
BCJIHYHH TIPH IOMOIIH KOMIIBIOTEPHBIX IATYUKOB.

Pasnen 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexaunnueckoe mpmxenme. OtHOCHTENBHOCTE MEXaHH4YeCKoro nBuwxkeHus. Cucrema
oTcuéra.

Ipsivas u o6paruas 3anaun Mexanuiy,

Panuyc-sexrop marepuansnoit TOYKH, €TI0 MPOEKIHH Ha OCH CHCTEeMEI KOOp/MHAT.
Tpaexropus.

[lepememenne, ckopocts (CpenHsis  CKOpOCTh, MrHOBEHHASs CKOPOCTB) U yCKOpeHHe
MaTCpHATIbHOH TOYKH, MX IPOEKIMH HA OCH CHCTEMb] KoopauHat. CiioxeHue nepemMemenuii u
CJIOKEHHE CKOPOCTEHA.

PaBHOMepHOE 1 paBHOYCKOpenHOE NPSAMOJIMHEHHOE ABMKEHUE. 3aBUCHMOCTE KOOp/IMHAT,
CKOPOCTH, YCKOPEHHSI ¥ Iy TH MaTepPUaTbHON TOYKH OT BPEMEHH ¥ UX rpaduku.

Cpobonroe manenwe. Yckopenne cBOGOIHOrO majieHus. HBrxkenne Ttena, Gpomennoro
TIOZI YTJIOM K FOPHU30HTY. 3aBUCHMOCTH KOOP/IHHAT, CKOPOCTH M yCKOPEHMS MAaTePUATLHON TOUKH
OT BPEMEHU U UX TpaduKH.

Kpupomuneiinoe neuxenme. JBrxenue marepuansuoit TOYKH I10 OKPYKHOCTH. YTJI0Bas U
JUHEHHast ckopocThk. [lepuwon u wacrora obparenus. LlenTpocTpemuTensroe (HOpMasTbHOE),
KacaTe/bHOe (TaHTeHIIUAIBHOE) H TI0JIHOE YCKOPCHHE MaTepuaabHON TOYKH,

Texuuueckue ycrpoiicTBa U TexHOTOrHUECKHE IIPOLIECCHI:  CITUIOMETP, JBHIKEHHE
CHApAZIOB, LCIHbIE, IIECTEPEHYATHIE H PEMEHHBIE TIepeIadn, CKOPOCTHBIE JH(THL.

Hemoncmpayuu.

Monens cucremsr orcuéra, HITIOCTpaIkst KHHEMATHYECKUX XapaKTePUCTHK JBHIKCHMUS.

CrocoOs! HecenenoBaHus BIKEHMIA.

Wnmoctparms npenensuoro TICPEX0/1a M H3MEPEHHE MTHOBEHHON CKOPOCTH.




IIpeoGpasoBanue IBUKEHHUI ¢ HCTIOIBE30BAHUEM MEXAHH3MOB.

[Tanenne Ten B BO3yXe U B paspeskeHHOM IPOCTPAHCTBE.

Habmozenue nBrkenus tena, GpomeHHoro moj YTJIOM K TOPH3OHTY ¥ TOPH3OHTAJILHO.

Harpagiienue ckopocTH mpu JIBHIKEHHH 1O OKPYKHOCTH.

[IpeoGpazoBanue yrioBoii CKOPOCTH B penykrope.

CpaBHeHue myTel, TpaeKTOpHif, CKOPOCTEH IBIKEHHS OJHOTO H TOTO JKe Tena B pa3HbIX
CHUCTEMax OTCYETa.

Yuenuueckuii sxcnepumenm, naéopamopnsie pabomoi, npakmuxym.

M3y4yenne HepaBHOMEPHOTO JIBHIKEHHS C LIEBIO ONPEJIeNICHHsI MTHOBEHHOH CKOPOCTH.

M3mepenne yckopeHust mpu  IpAMOJIHHEHHOM PaBHOYCKOPDEHHOM  JIBHOKEHHH 110
HAKJIOHHOU IIJIOCKOCTH.

Hccrnenosanne 3aBUCHMOCTH Iy TH OT BpEeMEHH IIPU PaBHOYCKOPEHHOM JIBHIKEHUH,

V3mepenne yckopenus cBOGOAHOTO NajeHus (PEKOMEHI0BAHO HCIIOB30BAHME 1 poBoii
nabopaTtopun).

Wsyuenne nprkenns Tesna, GPOIIEHHOTO TOPH3OHTAIBHO. [IpoBepka rumnoressr o mpsiMoit
IPONIOPIMOHATBHON 3aBUCUMOCTH MEX/LY JAajbHOCTHIO MOJIETA M HAYAIbHOMN CKOPOCTBIO TeJa.

W3yyenune nBIKEHUs TeIa 10 OKPYKHOCTH € OCTOSHHOMN 110 MOJIYJIFO CKOPOCTBIO.

HcenenoBanue 3aBHCHMOCTH meprojia  oOpalieHHss KOHMYECKOrO MasTHHKA OT ero
[1apamMeTpoB.

Tema 2. lunamuxa.

Ilepsbiit 3akon Hetorona. iHepnuagbHble cHCTEMb] OTCYETA. [Tpuanun otHOCHTEILHOCTH
l'anunes. Henneprmanbrsie cucteMbl 0Tcuéra (onpezenenmue, IIPUMEPHI).

Macca Tena. Cuna. I[TpuHIMN Cynepo3HItim Cuil.

Bropoi 3axon Herotona 11 MatepuaibHOi TOYKH.

Tpernii 3akon HeroroHa /15 MaTepHaIbHBIX TOUEK.

3aKOH BCEMHUPHOTO TATOTEHHS. DKBUBAIEHTHOCT I'PABHTAIIHOHHOMN 1 UHEPTHOU MaCCHI.

Cuna TsKkecTH. 3aBHCHMOCTH YCKOPEHHS CBOGOJHOTO TAMEHHS OT BHICOTHI HaJT
TIOBEPXHOCTBIO TIAHETBI U OT TeorpapMuecKoi MHUpPOTHL. JIBIKEHHE HEGECHBIX Tel U HX
ciyTHUKOB. 3akoHbl Kemiepa. ITepBast kocMuueckas CKOpoCTb.

Cuna ynpyroctu. 3akon ['yka. Bec Tena. Bec Tena, JABHXKYILIETOCS ¢ YCKOPEHUEM.

Cuna tpenus. Cyxoe Tpernme. Cuia TpeHHS CKOMBKEHHS H CHIA TPEHUS TIOKOSI.
Koo dpuument tpenmst. Cuita conpoTupieHus mpy ABHKEHUH Telqa B XKHJIKOCTH MJTH rase, eé
3aBUCHUMOCTH OT CKOPOCTU OTHOCHTEILHOIO J{BUKECHHUS.

Hasnenue. ['mapocratuyeckoe nasienne. Cuna Apxumesa.

Texuuueckue ycTpoiicTBa M TEXHONOTMUYECKHE MPOIECCHI: MOJIIUIIHUKY, JIBH)KEHUE
HCKYCCTBEHHBIX CITy THHKOB.

Jemoncmpayuu.

HaGionenne nBukeHns Ten B MHEPLHMAILHBIX H HEHHEPLHATLHBIX CHCTEMAX OTCUETA.

ITpMHIKIT OTHOCHTEILHOCTH.

Kauenne nByX NMIMHAPOB WIM IIAPOB Pa3HOM MAacchl ¢ OJMHAKOBBIM YCKOpEHHEM
OTHOCHTEIIbHO HEMHEPLUATBHON CHCTEMBI OTCUETA.

CpaBHeHHE PABHOCHCTBYIOIIEH IPUIOKEHHBIX K Ty CHII C MIPOU3BEICHUEM MacChl Tella
Ha €ro yCKOpEeHHE B MHEPLUATLHOM CHCTEME OTCYETA.

PaBeHCTBO CHII, BOSHUKAIOIMX B pe3yIbTaTe B3aUMO/ICHCTBIS Tell.

W3mepenue mMace 1o B3auMoseificTBHIO.

HesecomocTs.



Bec Tena npu yckopenHoM nogbéMe U niageHum.

LleHTpOoOEXKHBIE MEXAHU3MBI.

CpaBHEHHE CHIT TPEHHS TOKOS, KAYEHHS i CKOJIBKCHHUSL.

Yuenuueckuii sxcnepumenm, naéopamopusie pabomesl, npakmuxym.

M3mepenne paBHOJEHCTBYIOIIEH CHIT TIPH IBHIKEHUH OpycKa 10 HaKJIOHHO#H TIOCKOCTH.

IIpoBepka rumoTe3bl O HE3aBUCHMOCTH BPEMEHH JIBMIKCHES Opycka IO HaKJIOHHOM
IJIOCKOCTH Ha 3a/IaHHOE PACCTOSIHUE OT €r0 MacChl.

ViccnenoBanue 3aBHCHMOCTH CHIJI YNIPYTOCTH, BO3HMKAIOIIHX B NPYXXUHE U PE3UHOBOM
obpasie, oT ux Jedopmaru.

Vi3ydenne IBUKEHHS CHCTEMBI Tell, CBA3aHHBIX HUTHIO, NEPEKUHY TOU Yepe3 JErKuil OJI0K.

Vsmepenne koadduimenta Tpenns 1o BeIMUMHE YIIOBOro Koo dunmenta 3apucumoctu
Frp(N).

Vccnenosanne  jBimkeHns Opycka 10 HAKIOHHOM  IUIOCKOCTH ¢ HEPEMEHHBIM
koo durrerTomM TpeHus.

VI3yuenue BHKEHNUS rpy3a Ha BTy C TPEHHEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEPOE Teno. [ocTynarebHOe U BpalaTeIbHOE JBHIKEHHE TBEPJIOTO TeJa.
MomeHT cuiel oTHOCHTENEHO ocH Bparenust. [Lieuo cumbl, ClokeHue CHJI, TIPUIIOKEHHBIX K
TBEpOMY Teity. LleHTp TshxecTn Tena.

VcoBus paBHOBECHS TBEPJIOTO TeJA.

YcroituuBoe, HeycToluMBOE, Ge3pasiHIHOe paBHOBECHE.

Texnuueckue ycTpoicTBa M TEXHOIOTHYECKHE IPOILIECChI: KPOHIUTEHH, CTPOUTEIbHBIH
KpaH, pemérdaTbie KOHCTPYKIUH.

Jemoncmpayuu.

YC0BUsI paBHOBECHS.

Bunsr paBHoBecus.

Yuenuueckuii sxcnepumenm, J1abopamopmbvie pabomol, nPaKmMuKym.

HccnenoBanue ycioBuii paBHOBeCHs TBEPIOTO TeJla, MMEIOIIErO OCh BpAIllCHUSI.

KouneTpynpoBanue KpoHIITeHHOB 1 pacuéT cuit YIPYTOCTH.

V3yuenue ycToHUMBOCTH TBEPIOTO Tea, MMEIOLIETO TLIOMA b OIIOPBHI.

Tema 4. 3akonst coxpanenus ¢ mexanuxe.

Wmmynec MaTtepuanbHOM TOUKH, CHCTEMBI MaTepuaibHbIX ToYeK. LleHTp mMacc cucrtembr
MaTepHalIbHBIX TOYCK. Teopema o IBHKEHHH LIEHTpa Macc.

Vmmyibe critbl 1 M3MEHEHHE UMITYJThCa Tela.

3aKOH COXPaHEeHHsI UMITYJIbCA.

PeaxTuBHOE nBHKEHME.

Mowment umnynbsca marepuanbHol Toukm. IlpexcraBienme o COXpaHEHUH MOMEHTA
HUMIIYJIbCA B LEHTPATBHBIX ITOJISIX.

Pabora cuibl Ha ManoM H Ha KOHEYHOM mHepeMelneHHH. I'padmueckoe mpencrasienue
pabOThI CHIIEL.

MomHoCTE CHIIBL

Kunernueckasi sHeprusi MarepuansHOM TOuKH. Teopema 00 u3MeHeHMHM KMHETHYECKOM
OHEPruM MaTepUaIbHOU TOUKH.

lloTennmnanbupie 0 HeMOTEHIMATBHBIE CHIIbL |loTeHIHaTbHAS sHeprus. Ilorennmanpuas
SHEPrust ynpyro aeOpMUPOBAHHON NpykuHBL. IloTeHIManbHAS SHEPrus Teja B OJHOPOIHOM



TPaBUTALMOHHOM 1oJie. [loTeHnnanbHas SHeprus Tela B IPABHTALMOHHOM TI0JIE OJIHOPOJTHOTO
1apa (BHyTpH U BHe 1apa). Bropas kocMudeckas CKOPOCTh. TpeThs KOCMUYECKas CKOPOCTE.

CBsi3b pabOTHI HENOTEHIMAILHBIX CHII ¢ M3MEHEHMEM MeXaHHUeCKOl OHEPIUHU CUCTEMBbI
TeJl. 3aKOH COXPAHEHHS MCXaHUYECKON SHEPIUH.

Ynpyrue u Heynpyrue cTOJIKHOBEHHS.

YpasHenue BepHymm s uaeanbHOH KHAKOCTH KaK CIEICTBHE 3aKOHA COXpaHEHHSI
MEXaHUYECKON SHEPTUH.

Texunueckue ycrpoiicTBa M TexHOJIOrHUECKHE IIPOLIECCHL: JBMIKEHHE DPAKET, BOIOMET,
KONEp, NPy KUHHbIA IUCTONET, TUPOCKOI, (PUIYPHOE KaTaHHWE HA KOHBKAX.

Hemoncmpayuu.

3aKOH COXpaHEeHHs MMITYJIbCA.

PeaktuBHOE 1BHKEHNME.

M3mepeHne MOIHOCTH CHJTBL.

VIsmenenue sHeprum Tela pu COBEPHIEHHH padoTHhl.

B3aumuble npeBpalleHusi KUHETHUECKONH W TOTEHIHAIBHOMN OHEPIuil Mpu JAeHCTBUM Ha
TEJIO CUJIBI TSHKECTU U CUIIBI YIIPYTOCTH.

CoxpaHeHue sHepruu pu cBOOOIHOM A CHHH.

Yuenuueckuii sxcnepumenm, naéopamopusie pa6omor, RPAKMUKYM.

M3mepenne ummy bca Tena o TOpMO3HOMY ITyTH.

Vi3mepenue CUITBI TSI, CKOPOCTH MOJIEITH 3IIeKTPOMOGUIIS ¥ MOIITHOCTH CHIIBI TSTH.

CpaBHEeHHE M3MEHEHHsI UMITYIIECA TEA C HMILYJIECOM CHITHL,

HceneoBanue coxpaneHus UMITIIbca pu YIPYTOM B3aUMOJICHCTBHH.

M3Mepenne KHHETHUECKOM SHEPrUM TelTa 1o TOPMO3HOMY ITyTH.

CpaBHeHue U3MEHEHHS IOTEHIHATLHOM SHEPruy IPY)KUHBI ¢ pabOTON CHUJIBI TPEHMSI.

Omnpenenenne paGoTh! CUIIbI TPEHUS TIPH JBHKEHHH TEJIA 110 HAKJTOHHON MTOCKOCTIL

Pasznen 3. Mostexyasipaas dpusnka u repmMognnamMuka.

Tema 1. OcHo6bl MoneKyaapHo-KunHemuueckoii meopuu.

OCHOBHBIE TOJIOKEHHUS MOJIEKYISIPHO-KHHETHYECKOH teopurd  (MKT), wux onbtHOe
obocnosanue. Tuddysus. BpoynoBckoe BHKeHME. XapaxTep IBHXKEHHS U B3aUMOJICHCTBHS
4acTHIl BemecTBa. Mozenu cTpoeHus ra3oB, KUAKOCTEH U TBEPIBIX TeN U 0ObICHEHHE CBONCTR
BEIIIECTBA HA OCHOBE OSTHX Mojeneil. Macca u pasmepsl mosiekysn (aTomoB). Kommuectno
Bewiectsa. [Tocrosunas ABoraspo.

TenuoBoe paBHOBecue. TemmepaTypa U criocoGbl eé u3mepenus. Illkama temneparyp
Lenncus.

Mozens uaeanbHOTO ra3sa B MOJEKYJISIPHO-KHHETHYECKOH TEOPHM: YacTHIBI TIa3a
ABHXKYTCS XaOTHYECKH M HE B3aUMOJIEHCTBYIOT JIPYT C JIPYTOM.

['a3oBble 3aKOHBI. YpaBHEHHE MenneneeBa—Knaneitpona. AGcomornast TemIieparypa
(kana Temneparyp Kenbuna). 3akon JlambTona. M3onporeccbl B HMaealbHOM rase c
IIOCTOSIHHBIM KOJIMUYECTBOM BeEIlleCTRBA. l—‘pa(l)I/ILICCKOG IIpeacTaBJICHUE H30IIPOIECCOB: n3orepma,
u30xopa, uzobapa.

CBsA3b MEXITy JaBICHHEM U CpeJHEH KHHETHYECKOi 9HEPruel MOCTyHaTeIbHOIO
TCIIOBOTO - IBMDKCHHSI MOJICKYJl MJICalbHOTO ra3a (OCHOBHOE YPaBHEHHE MOJIEKYJISPHO-
KHHETUYECKON TEOPHHU UIEaTBHOTO Ta3a).

Cs13b  abCOMOTHON — TemIepaTyphl TEPMOJIMHAMUYECKOW  CHCTEMBI €O  CpejHei
KHHETHYECKOH SHEPrue MOCTYNaTeIbHOTO TEMIOBOTO JBUYKEHHS €€ YACTHIL.



Texnuueckue ycrpoiicTBa M TeXHONOTMYECKHE IPOIIECCBI:  TEPMOMETP, OapomeTp,
NOJTyYeHHEe HAHOMATEPUAJIOB.

Hemoncmpayuu.

Monenu nBrxkeHus yacTul BermecTsa.

Mogens 6poyHOBCKOTO IBHKEHUSL.

Buzeopoimk ¢ 3anmceio peanbHOro 6poyHOBCKOTO BIIKEHSL.

Huddysust xunkocteit.

Mopens onbira IlItepra.

IIputsxenne monexy.

Mopenu kpucTamyeckux peméTox.

Habmonenue u ncernenosanue monporneccos.

Yuenuueckuit sxcnepumenm, Jnabopamopuvie pabomo, RPAKMUKYM.

HccnenoBanue mporiecca ycTaHOBIICHHS TEMIOBOrO PABHOBECHSI IIPH TEIIIOOOMEHE MEXK Ty
ropsiYeil U XOJIOAHOM BOJIOIM.

Wsyuenne wm3oTepmuyeckoro mporecca (PEKOMEHIOBAHO  HCIIOIB30BAHKE QG poBoi
nabopaTtopun).

W3yuenue m30xopHOro mporecca.

Wzyuenue u3o6apHoro npomecca.

IIpoBepxa ypaBHeHus cocTOSIHMS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunsi.

Tepmomunamuueckass  (TJI)  cucrema.  3anamue BHCIIHUX  YCJIOBHH g
TEPMOZIMHAMUYECKOH  CHCTeMbl.  BHemHnme u  BHyTpeHHHe napamerpel.  Ilapamerpel
TEPMOTMHAMIIECKO CHCTEMBI KaK CPEIHHE 3HAYEHHUS BETHYUHH, ONUCHIBAIONIAX 6 COCTOSHIC
Ha MHKPOCKOIIMYECKOM YPOBHE.

Hynesoe nauano trepmonunamuxu. Camonpounssossuas peJlakcanus TepMOIHHAMUYECKOM
CHCTEMBI K TEMJIOBOMY PABHOBECHIO.

Mozens wpeanbHOro rasa B TepMOAMHAMHKE — cHCTeMa YPaBHEHUH: ypaBHEHHE
Menneneesa—Knaneiipona u Beipaxenue s BHYTPEHHEH SHEPIUH. YCIOBHS MPHMEHUMOCTH
OTOH MOJENM: HM3Kas KOHLEHTPAIMSI YACTHI], BBICOKHE Temneparypel. Bwipaxkenue s
BHYTPCHHEH S9HEPTUH OJTHOATOMHOTO HJIeaIbHOTO ra3a.

KBasucratuyeckue u Hecratuyeckue nporeccsr.,

OnemenTapHasi paboTa B TepMOAHHAMUKE. BhIumcienue paboTel o rpaduky mporecca Ha
pV-nuarpamme.

Tennonepenaya xak cnoco6 wusmeneHus BHYTPCHHECH DOHEPrHHM TEPMOIUHAMHYECKOI
cucTeMsl Oe3 coBepiienus paboThl. Konsekiusl, TEIIONPOBOIHOCTD, U3JTyYEHHE.

KonnyectBo remnmorsr. TemmoéMmkocTs Tema. Viensas w MOJIIpHAsl TETUIOEMKOCTH
BellecTBa. YpaBHeHue Maiiepa. YienpHas Temiora Cropanus TtomiuBa. Pacuér konmyectsa
TEIJIOTHI Iy Tetutonepesaye. [loustue 06 aauadaTHoM mporecce.

IlepBrlii 3ak0H TepMOIHHAMHKH. BuyTpennss sneprust. KonmmyecTBo TemmoTs! u pabora
KaK MCPbI H3MCHEHHUSI BHY TDEHHEH S9HEPIUH TEPMOAMHAMHYECKONW CHCTEMBL.

BTopoii 3akom TepmoaMHAMHKM JUI  paBHOBECHBIX IIPOIIECCOB:  4Yepe3 3aJaHHOe
PABHOBECHOC COCTOSHUE TEPMOJMHAMUYECKOH CHCTEMBI NPOXOAMT EAMHCTBEHHAS -aqHadara.
AbcommoTHas TeMIieparypa.

Bropoii 3akoH TepmomHAMUKY U1 HEPABHOBECHBIX IIPOLIECCOB: HEBO3MOXKHO MEpe/aTh
TEIJIOTY OT Oojiee XOJOAHOro Tena K 6ojee Harperomy Oe3 kommnencamuu (Kaysmyc).
HeoGparumocTsb mpupombIx mponeccos.



ITpunnune! neicTBust TermioBeiX Mamwi. KITJT,

Maxkcumansnoe 3nagenne KITJ1. ITuxn Kapno.

OKOJIOTMYECKUE ACTIEKThI MCIIOJIb30BAHUS TEIUIOBLIX JBHTaTeNei. TeroBoe 3arpsi3HEHHE
OKPY KarOIIEHl Cpeibl.

Texnuyeckue ycTpoiicTBa M TEXHOJOTHYECKUE MPOLECCHI: XOJOUIBHHIK, KOH/IUIIUOHED,
JM3CNIBHBIM M KapOIOpaTOPHBIA JIBUTATENM, TapoBas TypOWHA, INOJNyYEHHE CBEPXHU3KHX
TeMIepaTyp, YTHIHM3AlUs «TEIUIOBBIX» OTXOJ0B € HCIOIB30BAHMEM TEIUIOBOTO HACOCA,
YTHIIH3ALHS] OHOOPraHMIECKOTO TOTUTUBA JUTs BRIPAOOTKH «TEILIOBOI» U 3JIEKTPOIHEPIHHL.

Jemoncmpayuu.

M3menenune Temneparypel Ipu aquadaTiyeckoM paciIipeHuH.

BoznymHoe orauBo.

CpaBHeHHME yIeNIbHBIX TEIIIOEMKOCTEN BEIECTB.

Crioco6bl M3MEHEHHsI BHY TPEHHEN YHEPIUH.

HccnenoBanue agunabaTHoro mporecca.

KommproTepHble MOieIH TEIIOBBIX JBUTATEIEeH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi, npaKmukym.

W3mepenue ynenbHOM TEIIOEMKOCTH.

HccnenoBanue mporecca OCTBIBAHUS BEIECTRA.

UccenenoBanue aguabarHoro mpoiecca.

M3ydenue B3aMMOCBS3U SHEPrUH MEXKMOJIEKYISIPHOTO B3aMMOJIEHCTBHS M TEMIIEPATYPbI
KUTIEHUS KUIKOCTE.

Tema 3. Azpezamnvie cocmoanua sewiecmea. Dazoevie nepexoosl.

[TapoobpazoBanue wu KoHIeHcauusi. Mcnapemne U KumeHwe. YjueiabHas TeIioTa
napoodpa3oBaHusI.

Hacbiennple M HeHachllleHHBbIC Mapbl. KadecTBeHHas 3aBHCHMOCTH IUIOTHOCTH U
JIaBJICHUsI HACBIIIEHHOIO I1apa OT TeMIIepaTypbl, UX HE3aBUCHUMOCTH OT 0OBEMA HACBHIICHHOIO
napa. 3aBUCUMOCTb TEeMIIEpaTyphbl KUTIEHUS OT JIaBJICHUS B )KUIKOCTH.

BraxnocTte Bo3ayxa. AGCOIIOTHAS U OTHOCHTEIIbHAS BIAXKHOCTD.

Tsépnoe teno. Kpucrammueckue u aMmopduble Tesid. AHU3OTPONHUS CBOHCTB KPHCTAILIOB.
IInaBnenue u KpucTannusanus. Y aenbHas Teriora miasinenus. Cyonumanus.

Hedopmanuu TEpmoro Tena. Pactsukenue u cxarue. Casur. Moxyns FOura. Tpenen
yIpYyTuXx aedopmanuii.

TennoBoe pacimpenue uaKOCTEH U TBEPIBIX Tesl, 00BEMHOE U JTMHEHHOE pacIIHpEeHHUE.
AHIrapMOHU3M TEIUIOBBIX KOJIEOAHUH YaCTHIl BEIeCTBA KAaK NMPUYMHA TEILIOBOTO PACIIHPEHHUSI
TeJl (Ha KaYeCTBEHHOM YPOBHE).

ITpeobpazoBanue sHepruu B ha3oBbIX Mepexo/iax.

VYpaBHeHHe TeroBoro Gaamca.

[HosepxHoctHoe Harspkenue. KoodduuuenT noBepxHOCTHOro HatskeHus. Kamumisprbie
siBiieHust. JlaBiienue 1101 MCKpUBJIEHHOH OBEPXHOCTBIO XKuaKoCTH. Dopmyna Jlamnaca.

Texunueckue ycTpoicTBA M TEXHOJNOIMYECKHE TIPOLECCHI: JKUJAKHE KPHCTAILIBL,
COBPEMEHHBIE MaTEPHUAITBI.

Jemoncmpayuu.

TemoBoe paciupenue.

CBoiicTBa HACKHIIIIEHHBIX TTAPOB.

Kunenne. Kunenne npu moHWKEHHOM JIaBIICHHH.

W3mepenue cuiibl HOBEPXHOCTHOIO HATSDKEHUSI.



OnBITHI ¢ MBUIBHBIMHU TUIEHKAMH.

CmaunBanwue.

Kanumisipusie siBjieHmus.

Mozenu HEHBIOTOHOBCKOM JKHIKOCTH.

CrnocoObl U3MEpeHus BIAKHOCTH.

HccnenoBanue HarpeBaHus M IUTABICHUS KPUCTAIIIMUECKOTO BEIECTBA.

Buner nepopmaruii.

HabGmonenue manbix gedopmartii.

Yuenuueckuit sxcnepumenm, nabopamopnsie pa6omst, npakmuxym.

W3yuenue 3akOHOMEPHOCTEH UCTIAPEHHSI KU IKOCTEH.

W3mepenue yienbHON TEIUIOTHI TUIABJICHHUS JIbIa.

W3yuyenue cBOUCTB HACKHIICHHBIX MTAPOB.

M3mepenne abCoMOTHON BIAKHOCTH BO3/IyXa U OI[EHKa MAacChl TAPOB B TOMEIICHUH.

W3mepenue kordduipenTa moBepXHOCTHOIO HATSKECHUSL.

Wzmepenune monyis FOmnra.

HccnenoBanue 3aBUcUMOCTH JeOPMAIMK PE3HHOBOTO 00pasiia OT MPUIOKEHHOH K HEMy
CHUIBI.

Paznen 4. DaexkTpoauHaMuKa.

Tema 1. Inekmpuueckoe none.

OJIeKTpu3anus Tel U e€ MPOSBICHUS. DIeKTpHUYecKuil 3apsi. J[Ba BUAA 2JIEKTPUUESCKUX
3apsifioB. [IpOBOMHMKH, NMAIEKTPUKM M TOIYNPOBOAHHUKH. DJEMEHTAPHBIA OIEKTPUYECKHIl
3apsiJl. 3aKOH COXPAaHEHHMsI DJIEKTPUUYECKOTO 3apsi/a.

Bsaumopeiictue 3apsino. Toueunsie 3apsiipl. 3akon Kyiona.

Onextpuueckoe nojue. Ero neificteue Ha 371€KTpHUECKUE 3apsiIbL.

Hanpsok€anocts  anextpudeckoro mnoss. IIpoOubni 3apsa. Jlueuw HanpsokEHHOCTH
ANIEKTPUIECKOro 110Jis1. OTHOPOTHOE IIEKTPUUECKOE TTOJIE.

[ToTeHIMaNIBHOCT JNIEKTPOCTATHYECKOTrO MOJst. PAa3HOCTh MOTEHIMATIOB M HATPSKEHHE.
[TorennuaneHas  SHeprust  3apsima B DJIEKTPOCTATHYECKOM  IIOJIE. [Torenmman
AIIEKTPOCTATHYECKOro 1ojsl. CBA3b HANPSHKEHHOCTH TMOJS M PA3HOCTH ITOTEHIUAJIOB IS
DJICKTPOCTATHYECKOTO OIS (KaK OJTHOPOIHOIO, TaK U HEOIHOPOIHOTO).

ITpuHIMI Cyneprno3uim AIeKTPUUIECKHUX TTOJIEH.

[lone Toyeunoro sapszpa. Ilone paBHOMepHO 3apspkenHol cdepsl. [lone paBHOMEpHO
3apsHKEHHOro 1o o0wséMy 1mapa. [losie paBHOMEpPHO 3apsbKEHHON OGECKOHEYHOH IUIOCKOCTH.
Kaprunbl iunuil HanpsHKEHHOCTH STUX MOJICH U 9KBUTIOTEHIUAIBHBIX TOBEPXHOCTEIA.

IIpOBOHUKY B 3JIEKTPOCTATHYECKOM HOJIE. Y CIIOBHE PABHOBECHS 3apSIIOB.

JIMDIIEKTPUKH B 5JIEKTPOCTATHYECKOM T10J1e. JlHasieKTpryecKkas IPOHUIIAEMOCTh BEIECTRA.

Kongencarop. ONEeKTpOEMKOCTh KOHJIEHCATOpa. DJIEKTPOEMKOCTh  TIJIOCKOTO
KOHJIEHCATOpa.

ITapannensHoe  coeauHeHue  KoHjaeHcaTtopoB.  IlocienoBaresibHOE — COCIMHEHME
KOH/IEHCATOPOB.

OHeprus 3apsHKeHHOT0 KOHIEHCaTopa.

JIBrokeHME 3apsHKEHHOM YaCTHIIBI B OJTHOPOTHOM 3JIEKTPHYECKOM TIOJIE,

Texnuveckue ycTpoHCTBAa M TEXHOJOIMYECKUE IPOLECCHI: DIIEKTPOCKOI, JIEKTPOMETD,
DJIEKTPOCTATHYECKAS 3alIUTa, 3a3EMIICHUE JIEKTPONPHOOPOB, KOHICHCATOPEI, TeHepaTop Ban e
['paada.

Jemoncmpayuu.



YCTpOoHCTBO ¥ NpUHIHI felcTBHS JJIEKTPOMETpa.

DJEKTPUUECKOE T0JIE 3aPSHKEHHBIX LIAPUKOB.

DNEKTPUYECKOE TIOJIE JIBYX 3APSKCHHBIX TUIACTHH.

Mojens snexrpocraruueckoro reneparopa (Ban e ['paada).

IIpOBOSHUKH B 3JI€KTpHYECKOM MOJIE.

OJIeKTpoCcTaTHYeCKas 3aluTa.

YCTpoiicTBO U neiicTBre KOHJZIEHCAaTOpa IMOCTOSTHHOM U IIepeMEHHOM EMKOCTH.

3aBUCUMOCTD  NIEKTPOEMKOCTH  IJIOCKOIO KOHJICHCATOpa OT IUIOINAM  IIACTHH,
PacCTOAHMSA MEKIy HUIMH U JTUDJIEKTPHYECKOM TIPOHUI[AEMOCTH.

OHEPrus JIEKTPUUECKOTO T0JIsT 3apsHKEHHOT0 KOHJIEHCATOopa.

3apska u paspsiaka KOHJIEHCATOpa Yepe3 pe3ncTop.

Yuenuueckuii sxcnepumenm, Jabopamopnuvie pabomui, RpaKkmuKym.

Onuerka cuit B3auMoeiicTBrs 3apSKEHHBIX TEl.

HaGmonenne npesparmmenus OHEPIYH 3apSHKCHHONO KOHACHCATOPA B SHEPTHIO W3JIyUeHHsI
CBETOUO/Ia.

W3yuenne nporexanus Toka B renm, coleprKariel KoHaeHcaTop.

Pacnipenenenne pasmocts  norenmmanos (HANPSOKEHHS)) TP MOCIIE0BATEILHOM
COCTMHEHUH KOHJICHCATOPOB.

Hcenenosanme paspsina konnencaropa 9epes pe3ucTop.

Tema 2. Illocmonnnwiit snexmpuueckuii mox.

Cuna Toxa. [TocTosHHBIH TOK.

YCiloBUsS  CyIIecTBOBAHHS  MOCTOSHHOIO OJICKTPUYECKOrO TOKa. MCTOYHHMKH TOKA.
Hanpsoxenne U u DJIC &.

3axon Oma 1s yuacTka mernu.

ONEKTPUYECKOe  CONPOTHBICHHE.  3aBHCHMOCTE COIIPOTHBIICHHSI  OJIHOPOHOI'O
IPOBOZHAKA OT €ro JUIMHBI M IUIOWAJH MONEPEYHOTO CeveHUs. Y ieibHoe COIIPOTUBJICHHE
BEIIEeCTBA.

Hocnenosarensroe, mapamiensHoe, cMemanHoe COCIMHEHHE IPOBOJHHKOB. Pacuér
Pa3BETBICHHBIX JJIEKTPHUECKHX Leneit. [Ipasuna Kupxroda.

Pabora anexrpuueckoro toka. 3akon Jlxoyns—Jlenna.

MomnocTs anekrpudeckoro Toka. Teropas MOIIHOCTB, BBIJIC/ISIEMast HA PE3UCTOpE.

S/IC u BHyTpeHHee CONPOTHBIEHHE MCTOYHHKA ToKa. 3akoH OMa Ui moJHO
(3aMKHYTO#) 571eKTpHYecKOi ey, MOIHOCTD HCTOUHHKA TOKA. Kopotkoe 3ambikanue.

Konnencarop B nenu nocrosianoro toka.

Texuuueckme ycrpoiicTBa M TeXHONOrHUYECKHE NPOLECCHL:  aMIIePMETP, BOJIBTMET),
peocTar, CYETIUK SIIEKTPUIECKON SHEPIUH.

Hemoncmpayuu.

M3mepenne cuitbl Toka U HanpsHKeHus.

HccrnenoBanue 3aBucUMOCTH CHIIBI TOKa OT HAIIPSDKCHUSL UL PE3UCTOPA, JIAMITHI
HaKaJIMBaHWsI U CBETO/IMO/IA.

3aBHCHMOCTL  CONPOTHBIEHUS IHITHHPHYECKHX IIPOBOJIHUKOB OT JUIMHBI, ILIOINAM
TIOTIEPEYHOr0 CEYEHHS U MaTepuala.

HccnenoBanme 3aBucuMocTH  cHiBI  TOKa  OT CONPOTUBJICHUSI TIPU  IOCTOSIHHOM
HAIPSDKEHUH.

IIpsmoe u3mepenne DJIC. KopoTkoe 3ambikanue rampBaHmueckoro siementa u OLIEHKa
BHYTPEHHETO COIIPOTUBIICHHUSL.




Cr1oco6bI COeIMHEHUS] HCTOYHUKOB Toka, DJIC Oarapeii.

VcenenoBanne pa3HOCTH TOTEHIMAIOB MEKIY TIOJIIOCAME HCTOYHHKA TOKA OT CHIIBI TOKA
B LICIIH.

Yuenuueckuit sxcnepumenm, naéopamopnsie paéomo:, NPaAKmMuKym.

VccrnenoBanne CMENaHHOTO COSMHEH S PE3UCTOPOB.

M3mepenune y1ebHOT0 COMPOTHBIICHHS IIPOBOIHUKOB.

VicenenoBanye 3aBUCHMOCTH CHITBI TOKA OT HATIPSDKEHUST TS JIAMITHI HAKATMBAHMISL.

YBenuueHue npejiesia U3MEpeHus amnepMeTpa (BoJIbTMeTpa).

M3mepenne DJIC ¥ BHYTPEHHETO CONPOTUBIICHNS HCTOYHMUKA TOKA.

Hccnenosanue 3aBucumoctu DJ[C rajibBaHUUECKOTO JIEMEHTa OT BPEMEHHU IIPU KOPOTKOM
3aMBbIKaHUH.

Hcenenopanye pa3sHOCTH MOTEHIMAIOB MEXK/TY TIOJNFOCAMH HCTOYHMKA TOKA OT CHIIBI TOKA
B IIETIH.

Vceneiopanye 3aBUCHMOCTH MOJIE3HOM MOIIHOCTH HCTOYHHKA TOKA OT CHITBI TOKA.

Tema 3. Toku 6 paznuunsix cpeoax.

OneKTpuYecKas MPOBOAMMOCT PAa3lMYHBIX BEINECTB. DIEKTPOHHAS IIPOBOJIUMOCTH
TBEPIABIX ~ METAIOB.  3aBHCHMOCTH  CONPOTHUBIICHHS  METALIOB  OT TEMIIEPATYPHI.
CBepXnpoBOIUMOCTS.

OneKTpuYecKuii TOK B Bakyyme. CBOIMCTBA S1IEKTPOHHBIX My UKOB.

Homynposonnuku. CoOcTBeHHAss ¥ NPUMECHAs TPOBOAMMOCTD HOJIY IPOBOTHHKOB.
CoiictBa p—n-nepexona. [0y npoBoAHHKOBBIE TPHGOPHL.

OJNEKTPUYECKHH TOK B JIEKTPOIUTAX. DJIEKTPOIUTHYECKAsS IHUCCOIMAIIS. DneKTpoIn3.
3akonbl Dapazes Jis 2JIEKTPOIIN3a.

OneKTpudeckuii Tok B rasax. CamMOCTOSITEJBHBI M HECAMOCTOSTEIIbHBII pazpsi.
Paznmanplie TUIIBI caMOCTOSITEIBHOTO paspsiia. Monuus. [Iiazma.

Texuuueckne ycTpoiicTBa U IPaKTHYECKOE IIPHMEHEHHE: ra3opaspsiiHble  JIaMIIbl,
SNIEKTPOHHO-Ty4eBast TpyOKa, MOIYIPOBOJIHUKOBbIE MPHOOPBL: MO, TPAH3UCTOP, (GOTOHOL,
CBETOJMO, TajlbBaHWKa, paQUHUPOBAHHE MEIW, BbILIABKA AIIOMUHHS, JJIEKTPOHHAsI
MHUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCHMOCTD COMPOTUBIICHHUS METAJLIOB OT TEMIIEPATY PbL.

IIpoBOAMMOCTE 3JIEKTPOIUTOB.

3akonsl nexTposmza Gapases.

VIckpoBO# paspsist ¥ IPOBOAMMOCTD BO3IYyXa.

CpaBHeHHE MPOBOIMMOCTH METAJIOB U TIOJIYIIPOBOIHUKOB.

OHOCTOPOHHSS TPOBOIMMOCTD AUOJIA.

Yuenuueckuii sxcnepumenm, naopamopnsie pasomot, NPAKMUKYM.

Hab6monenue snextponmusa.

W3smepenue 3apsiia 0IHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCHMOCTH CONPOTHBIIEHUS TEPMOPE3HCTOPA OT TEMIEPATYPHI.

CHsATHE BOJBT-aMIIEPHON XapaKTepPUCTHKH JHO/A.

DuszuyecKHii NPAKTHKYM.

CriocoObI u3MepeHust pU3nUEeCKUX BEJIHUYHH C HCIOIb30BAHMEM aHATOrOBBIX H 1 poBHIX
M3MEPHUTEIbHBIX [PUOOPOB U KOMIBIOTEPHBIX JATYAKOBBIX CHCTEM. AGCONIOTHBIE M
OTHOCHTE/IbHBIC ~ TIOIPENIHOCTH ~ M3MEPeHHH  (usuueckux BemuuuH. OlEHKAa TIpaHHIl
IIOIPEIIHOCTEH.



IIpoBenieHne KOCBEHHBIX H3MEPEHHH, MCCIEIOBAHUI 3aBHCHMOCTEH busrueckux
BEIMYUH, IIPOBEPKA MPEUIONKECHHBIX TMIOTE3 (BBIOOP M3 pabOT, ONMMCAHHBIX B TEMAaTHYECKHX
pazzienax «YUeHHYECKHH SKCIEPUMEHT, JIa00paTopHble paboTHI, IPAKTHKYM»).

MexnpeameTHnbie CBs3H.

Visyuenne xypca Qusuku yriayGnéHHOro yposust B 10 Kiacce ocymecTBISETCS ¢ y4ETOM
COZIEPXKATEJIbHBIX MEXIPEJAMETHBIX CBA3€H € KypcaMH MareMaTHKH, OWOJOTHMH, XHUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mescnpeomemnoie nonamua, cea3anHble ¢ U3YUEHUEM MEMOOOE HAYYHOZO NMOZHAHUA:
SABJICHME, Hay4HbIA (akr, runmoresa, ¢u3Myeckas BeNMYMHA, 3aKOH, TEOPHS, HAOIIOJICHHUE,
SKCIIEPUMEHT, MOJICIMPOBAHUE, MO/ICIIb, H3MEPEHHUE, OIPEITHOCTH U3MEPEHHUH, H3MEPHTEIbHBIC
puOOopel, LUdpoBas 1adboparopus.

Mamemamuka: pewmenne cucteMbl ypaBHeHud. Jlumeitnas —QyHKIws, napaboda,
runepboiia, ux rpadpuky u ceoiicTa. Tpuronomerpudeckue GpyHKIMH: CHHYC, KOCHHYC, TaHT€HC,
KOTaHICHC, OCHOBHOE TPUTOHOMETPHYECKOE TOXIECTBO. BEKTOpBI M HMX MNpOEKIHHM HA OCH
KOOPJIMHAT, CJIOKCHUE BEKTOPOB.

buonozua: mexanuyeckoe JBIKEHUE B JKUBOI npupoze, muddysus, 0cMOC, TEmTo0oMen
KMBBIX  OPTaHM3MOB,  TEIUIOBOC  3arps3HEHME  OKPYXKAIOWIEH  Cpeibl,  YTHIIH3AIUS
OHOOPraHWYECKOro TOIIMBA JUIs BRIPAOOTKH «TEIUIOBOI» M 3IIEeKTPOIHEPrHH, IIOBEPXHOCTHOE
HATsDKCHUE W KalUUISIPHBIC SIBJICHHS B IIPUPOJIE, SJIEKTPHYECKHUE SIBJICHHUS. B )KUBOU MIPHPOJIE.

Xumua: JUCKPETHOE CTPOEHHE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTRA,
MOJISIpHasl Macca, 1OJIyYeHHe HaHOMAaTEPUAJIOB, TEMJIOBbIE CBOMCTBA TBEPABIX TEJl, JKUIKOCTEH U
rasoB, JKMIKAE KPHCTA/UIBL, OJICKTPUYECKHE CBOMCTBA METAUIOB, 3JIEKTPOJUTHYECKAS
JUCCOLMAIINS, FaJIbBAHUKA, DJIEKTPOHHASE MHKPOCKOIIHSI.

I'eozpagpus: BraxnocTh Bo3myXa, BETPhI, GaAPOMETP, TEPMOMETP.

Texnonozun: npeobpazoBanue ABIKCHUI C HCIIOIB30BAHAEM MEXAHH3MOB, Y4ET CyXOro u
KUIKOTO TPEHHMS B TEXHHKE, CTATHYECKHME KOHCTPYKIHM (KPOHIUTEHH, permérdarsie
KOHCTPYKIUH), HCTIOJIb30BAHUE 3aKOHOB COXPAHEHMUS MEXaHUKU B TEXHHKE (THPOCKOIL, BOJOMET
M Jpyrue), ABUIaTe]lb BHYTPEHHEIO CrOpaHUs, maposas TypOWHA, OBITOBOW XOJIOIHJILHHEK,
KOHJMIIMOHEP, TEXHOJOTWH TMOJYYEHHUS] COBPEMEHHBIX MAaTepHajioB, B TOM  YHCIE
HaHOMATEepHaJIOB, M  HAHOTEXHOJOIMM,  DJEKTPOCTATHYeCKas = 3alluTa,  3a3eMJICHHE
JIEKTPONPUOOPOB, ra30pa3psHbBIE JIAMIIBI, Oy IPOBOJHUKOBbIE TPHOOPHI, FabBAHUKA.

11 KJIACC

Paznen 4. DnexrpoauHamuka.

Tema 4. Macnumnoe noie.

BsaumozieiicTBiE MOCTOSIHHBIX MarHMTOB M IPOBOIHHKOB C TOKOM. MarHuTHOE moe.
BekTop MarnuTHON MHIYKIMHU. [[pUHIMII CYTIEPIIO3UIIAN MATHUTHBIX T10J€ei. JIMHUE MarHUTHOIM
WHIYKIAH.

MaruuTHOE 110JI€ IPOBOJHYKA C TOKOM (IIPSIMOIrO IIPOBOJHHMKA, KATYIIKH M KPYTOBOTO
BUTKa). OnbIT DpcTea.

Cuna Amnepa, eé HarpaBJieHHE B MOJLYJIb.

Cuna Jlopenia, e¢ HampaBieHue M MOAyNb. JIBHKEHHE 3apsUKCHHON YacCTHIGI B
OZTHOPOJIHOM MarHuTHOM 1oJie. Pabota cuier JIopenna.

MarnuTHO€ none B BemectBe. PeppoOMarHeTHKH, mapa- U IUaMarHeTHKH.



Texuudeckue ycTpoHCTBA M TEXHONOTHYECKHE IPOIECCH: MPHUMEHEHHE MOCTOSHHbIX
MartuToB, SJICKTPOMArHUTOB, TECTEP-MYJIBTUMETD, 3JICKTPOABUIaTeNb SIKOOH, yCKOpHTENH
JJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

Kapruna 7nuHUA WHIYKIMA MarHUTHOrO TIOMSI IOJIOCOBOTO U II0IKOBOOOPA3HOTO
IIOCTOSIHHBIX MarHUTOB,

Kaprusa JMHud MarHMTHOM MHAYKIHME 10JS JUIMHHOTO IIPSMOTO IIPOBOJHUKA W
3aMKHYTOT'O KOJIBLIEBOTO IIPOBOTHHUKA, KATYIIIKH C TOKOM.

BzaumozeiicTBre IBYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

Heticteue cubl JlopeHia Ha HOHBI 2JIEKTPOJIHTA.

Habimoienue IBMKEHHS [yyKa 5JIEKTPOHOB B MATHHTHOM TIOJIE.

IpuHumn 1efcTBIs 51eKTPOH3MEepUTENLHOTO TPHGOpa MarHuTO3IEKTPHUUECKON CHCTEMBI.

Yuenuueckuii sxcnepumenm, naéopamopnvie pabomet, RPaAKmMuKym.

HccnenoBanne MarHUTHOTO 1107181 TIOCTOSIHHBIX MArHUTOB.

HccnenoBanue cBOMCTB (heppoMarHeTHKOB.

VcenenoBanue neficTBHS IOCTOSIHHOTO MarHuTa Ha PaMKy ¢ TOKOM.

H3smepenue cuibl AMmepa.

M3y4enune 3aBHCEMOCTH CHIIbI AMIIEPA OT CHIIBI TOKA.

Onperiesienue MarHUTHON HHIYKIMK HA OCHOBE M3MEPEHHUSI CHITbI Awmrepa.

Tema 5. Inekmpomaznumnan unoykyus.

SIBniennre 2IEKTPOMArHUTHOW MHAYKIUH. IloToK BEKTOpa MarHMWTHOW uHAayknuu. DJ[C
MHJTKIUH. 3aKOH 3JIeKTPOMAarHuTHON uHaykinun Dapanes. BuxpeBoe siekTpuueckoe moe.
Toku ®Dyxo.

OJIC vHIyKIMK B IPOBOIHHUKE, BIIKYIIEMCS B OJHOPOIHOM MarHHTHOM TIOJe.

ITpaBuio Jlenna.

WunyxtuBHocTs. KaTylnka HHAYKTHBHOCTH B IEMM IOCTOSHHOIO TOKa. SIBJIeHHE
camouHayKiuu. DJ]C caMouH Ty KIHH.,

DHEPrusi MarHUTHOTO TIOJISt KATYIIKH ¢ TOKOM.

DJIEeKTPOMAarHuTHOE TI0JIE.

Texuuyeckne ycTpoficTBa M TEXHOIOIMYECKHE TPONECCHI: HHAYKUMOHHAS  TIEUb,
COJICHOM[I, 3aIUTA OT JJIEKTPU3ALUY TEJI IIPU ABMKEHUH B MATHUTHOM TIOJIE SEMIIH.

Jemoncmpayuu.

Habmoienve SBIeHUS 2JIEKTPOMAarHUTHON HHTYKIIHH.

Hccnenosanne 3asucumoctn DJIC HHIYKUMH OT CKOPOCTH HM3MEHEHMS MATHHTHOTO
IIOTOKA.

ITpaBuio Jlenma.

Ilazenre MaruuTa B aIOMHHUEBOM (MeIHOI) TpyGe.

SIBeHNe cCaMOMH/TYKIUH.

Hccnenosanue 3apucumoctu DJIC caMOMHAYKIME OT CKOPOCTH W3MEHEHMS! CHITbI TOKA B
IETTH.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomoi, npakmuxym.

VccrnenoBanue sIBICHUS 2IEKTPOMATHUTHOM MHTYKITHH.

Onpenenenne UHIYKIUE BUXPEBOTO MATHUTHOTO TOJIS.

Hccnenopanve sBIeHUs] CAMOMH LY KI[HH.

COopka MosieNH 2NEKTPOMATHHUTHOTO TEHEPATOPA.



Pasnen 5. Konedanusi u BoJIHbI.

Tema 1. Mexanuueckue Kone6anus.

Konebarenbnas cucrema. CBoGOHEIE KOJIEOaHMSI.

['apmonnveckue  konebGanums. KuHemaTnueckoe W JHHAMUYECKOE  OIMCAHME.
OHEpPreTUYEecKOe  OIMCaHWe (3aKOH  COXPAHEHHS MeXaHH4YeCKOi SHepruu). BeiBox
JAMHAMUYECKOTO ~ ONMHUCAHHS T[APMOHMYECKMX KONeOAHHH M3 HMX OJHEPreTHYECKOro U
KMHEMaTHYECKOTO OTHCAHHS.

Ammatyna u asza konebGanuil. CBs3b aMIUIMTY bl KOJTEOAHUN MCXOMHOM BETMUHHBI C
aMILTATY IaMU KoJleOaHui €€ CKOPOCTH U YCKOPEHUSL.

Ilepuon u yacrora xonebanuii. [leprox MaIbIX cBOGOIHBIX KOTEGAHUH MATEMATHYECCKOTO
MasiTHUKA. [Tepuos cBOOOIHBIX KOIeOaHUH IPYKMHHOTO MAsSTHHKA.

[loustne o 3aryxarommx KoneOaHusix. BbIHyXneHHble KoeGauus. PesoHarc.
PezonancHas kpusas. Bimsiaue 3aTyXaHus Ha BHJ PE30HAHCHOM KPHUBOi. ABTOKOJIE6AHHSI.

Texnuyeckue ycTpoiicTBa M TEXHONOIHYECKHE IPOLECCH:: METPOHOM, Yachl, Kauejiu,
My3bIKaJIbHbIe HHCTPYMEHTBI, ceiicMorpad.

[emoncmpayuu.

3anuchk Kone0aTeIbHOrO JIBUKEHMS.

Habimoienne He3aBuCHMOCTH TIepHO/ia MaJIbIX KOJIEGAaHMH Tpy3a HA HUTH OT aMILIATY J[bl.

Hccrnenosanue 3atyxaomux KoueOaHni U 3aBUCKMOCTH TIEpHOIa CBOOOHBIX KoyeGanuii
OT COTIPOTHUBIICHUSI.

Hccnenosanne xoneGanuit rpysa Ha MAacCHBHOM IpYy)XHHE C HETbIO (HOPMHPOBAHHUS
IPEJICTaBICHUH 00 HIeaTbHOM MOAEIH TPYKUHHOIO MasITHUKA.

3aKOH COXpaHEHHsI SHEPTHHU IIPU KOJIEOAHUsIX rpy3a Ha TPy KHHE.

HccnenoBanue BBIHYKIEHHBIX KOJEOAHMIA.

Hab6monenue pesonanca.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol, npakmuxym.

W3mepenne neproaa cBOOOAHBIX KOIeOaHHI HUTAHOIO U IPYKMHHOTO MasiTHHKOB.

M3yyenue 3aKOHOB JIBHKEHHMS TeJIa B X0JI€ KoJiebaHmii Ha yIIpyroM mojsece.

W3yuenne nBHKEHUS] HUTSIHOTO MasiTHUKA.

ITpeobpazoBanue SHEPrUn B MPYIKUHHOM MasITHHUKE.

HccnenoBanue yObIBaHHUS aMILTHTY JIbI 3Ty XAIOMUX KOJIeOaHHUIA.

HccnenoBanue BbIHYKICHHBIX KOJEOAHHIA.

Tema 2. Dnekmpomaznumnoie Koneoanua.

Konebatenpupiii koHTYp. CBOOOIHBIC 3JIEKTPOMATHUTHBIE KOJIEOAHHS B HAATbHOM
KosiebarenbHoM KoHType. ®opmyna Tomcona. CBsi3b aMIIMTYBI 3apsija KOHJIEHCaTopa ¢
aMIUTATYIOM CHJIBI TOKA B KOJIeOaTeIbHOM KOHTYPE.

3aKOH COXpaHEHMSI YHEPIUH B HICATLHOM KOJI€0aTeTbHOM KOHTYPE.

3aTyxarolme DJIEKTPOMATHUTHBIE —KOJeOaHHs. BBIHYXICHHbIE —3EKTPOMATHHTHbIC
KoJieOaHusl.

IlepemeHHBIH TOK. MOIIHOCTL MEPEMEHHOrO0 TOKA. AMIUIMTYJHOE M JeHCTBYIOIIee
3HAYEHME CHJIbI TOKA U HATIPSDKEHHUS TIPU Pa3IM9HOM GopMe 3aBHCHMOCTH [IEPEMEHHOTO TOKA OT
BpPEMEHH.

CuHyconialbHbIH TIEPEMEHHBIN TOK. PE3UCTOp, KOHEHCATOp U KATyIKa MHIYKTHBHOCTH
B LIENM CUHYCOMJATIBHOTO MIEPEMEHHOr0 ToOKa. Pe3onanc TokoB. Pe3onanc HanpskeHuit.

Wneansubiii Tpanchopmarop. [Tpon3BoncTso, mepexada u noTpebieHne dIeKTPHUECKOi
SHEPIUH.



OKOJIOTHYEeCKHe PUCKH TIPU TIPOU3BOJCTBE BJIEKTPOIHEpruH. KylIbTypa HCMmosib3oBanus
9JIEKTPOIHEPTUHU B IIOBCETHEBHOM KU3HHU.

Texun4eckue yCTpOHCTBA M TEXHONOTHYECKHE IIPONECCHI: ANEKTPHUECKUH 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, TMHUH JJIEKTPOIIepe/iay.

Hemoncmpayuu.

CB0OOIHBIE HIIEKTPOMATHUTHEIE KOJIeOaHMSI.

3aBUCUMOCTB 9aCTOTHI CBOOOMHBIX KOJNEOAHHH OT HHIYKTHBHOCTH ¥ EMKOCTH KOHTYpa.

OcuumorpaMmbl JIEKTPOMAarHUTHBIX KOJIeOaHMI.

I"enepaTop He3aTyXaloIHMX 3IEKTPOMATHUTHBIX KOJEOAHMH.

Mozensb 31eKTpoMarHuTHOTO TeHepaTopa.

BeinyXeHHbIE CHHYCOMIATBHBIE KOJIEOAHUSI.

Pesucrop, karyika HHIYKTHBHOCTH M KOH/IEHCATOP B LENH MEPEMEHHOTO TOKA.

Pe3onanc npu mocneoBaTeNbHOM COCAMHEHUH PE3UCTOPA, KATYIIKH MHJIYKTUBHOCTH H
KOHJIEHCaTOopa.

YCTpoHCTBO M NPHHIKI JieiicTBUs TpaHcdopMaTopa.

Monens nuHMYN 371eKTpOIIEpEIaYn.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomoi, npakmuxym.

W3yuenue tpanchopmaropa.

HcenenoBanre mepeMeHHOro TOKa Yepes IOC/IeI0BATEIbHO COENUHENHDIE KOHJIEHCATOP,
KaTyIIKy U PE3UCTOP.

Habmonienue a5eKTpoMarHuTHOro pe3oHaHca.

Hccnenosanue paboThl HCTOYHUKOB CBETA B IIENH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoMazHumMHb1Ie 60IHbI.

Mexann4eckne BOJIHBI, yCJOBHS MX paclnpocTpaHeHus. [lomepednsie W MPOJOIbHBIE
BOsHBL. Ilepros, ckopocTh pacmpocTpaneHust U JuinHA BOJHBL CBONWCTBA MEXAHUUECKHX BOJIH:
OTpaXXeHHUe, NpeJIoMJIeHHE, HHTEPPEPEHINs U TU(paKIus.

3Byk. Ckopocth 3ByKa. I'poMKocTh 3ByKa. Bricota Tona. Tem6p 3ByKa.

[IlymoBoO€ 3arps3HEHHE OKPYKAIOIIECH CPEIBI.

OJIEKTPOMArHUTHBIE BOJIHEL. Y CIOBHS M3JIyYeHHs! JJEKTPOMATHUTHBIX BOJIH. BiamMuas
OpPHUEHTALIMsI BEKTOPOB B AJIEKTPOMArHUTHOU BOJIHE.

CBoiicTBa  JIEKTPOMATHUTHBIX ~ BOJH: OTP@KEHHE, NpPENOMICHHE, MOJISPH3ALMS,
uHTepdepeHnus u TuppaKius.

IlIkana S/€eKTPOMarHUTHBIX BOJIH. [IpHMEHEHHE HIEeKTPOMATHUTHBIX BOJIH B TEXHHKE H
ObITy.

IIpyHIMIBL paguiocBs3u u TeneBuaenns. Paguotokars.

DJIEKTPOMArHUTHOE 3arpsi3HEHHE OKPYIKAIOMIEH CpeTbl.

Texuuueckue ycTpoicTBA M NMPAKTHYECKOE IIPUMEHEHHE: MYy3BIKATbHBIC HHCTPYMEHTHI,

pajap, paIHONpPUEMHMK, TEJICBH30p, aHTeHHa, Tenepon, CBY-meub, ynabTpasBykoBas
JIMarHOCTHKA B TEXHHKE H MEUIHHE,

Jemoncmpayuu.

OGpazoBanue U pacIpocTpaHEeHHE MONEPEUHBIX M TIPOJIOIBHBIX BOJIH.
KoneGuromeecs Tesio Kak HCTOYHUK 3BYKa.

3aBMCHMOCTD JUTMHBI BOJIHBI OT YaCTOTHI KOJIEOaHMIA.

Habmonenue oTpaxkeHus U MPeIOMIIEHHS MEXaHUIECKHUX BOJIH.
Habmonenue unrepdepenmu u qudpakiiny MeXaHH9ecKux BOJIH.
AKyCTHYECKHI pe30HaHC.



CBolicTBa yIbTpa3ByKa U €ro NpUMEHEHHE.

Habmonenne cBS3M TIpOMKOCTH. 3ByKa H BBICOTBI TOHA C aMILTATY A0 H 49acToTol
KoJeOaHu.

HccnenoBanne  CBOWCTB — 3JIEKTPOMATHUTHBIX — BOJIH: OTpaXCHHE, TIPEIOMIICHHE,
noJsipusanus, 1udpakuus, HHTEpPEpeHIHS.

O6HapyxeHye HHPPAKPACHOTO U YIBTPa(GHOIETOBOTO U3ITyYCHHH,

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomesl, npakmuxym.

W3yuenune napameTpoB 3ByKOBO# BOJIHBI.

Vi3yuenne pacnpocTpaHeHust 3ByKOBBIX BOJH B 3aMKHYTOM IPOCTPAHCTRBE.

Tema 4. Onmuka.

IIpsiMonuHeiiHoe pacrpocTpaHenue cBeta B oJtHOpoHOH cpene. Jlyu ceera. Toueunniii
HUCTOYHHK CBETA.

Otpaxcenue cBeTa. 3aKOHBI OTPaKCHHS CBETA. IlocTpoenue u300pakeHHil B IMIOCKOM
3epkasie. Chepruyeckue 3epkaa.

IIpenomnenue cBera. 3akoHBI IpelOMieHHS cBeTa. AGCOMOTHEIN 1I0Kazaresib
npesomyienus. OTHOCHTENbHBIH TOKa3aTellb NpenoMiueHus. [I0CTOSHCTBO YacTOTHI CBETa W
COOTHOMICHHE JUIMH BOJIH IIPU IMEPEX0Je MOHOXPOMATHYECKOTO CBETA 4epe3 IPaHHIly pasjiena
JIBYX ONTHYECKHX CPEJI.

Xopn myuett B npusme. Jlucrepeus cera. ClIOKHBIH cOCTAB 6EIOro CBeTa. IBer.

IonHoe BHyTpennee orpaxenue. [Ipesenbubiii yroi noiHoro BHYTPEHHETO OTPaAXKEHMUSL.

CoGuparomue u paccewBarolye JTHH3bL TOHKAs JMH3A. DokycHOe paccTosiHME U
ONTHYCCKAS CUJIa TOHKOM JIMH3bI. 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHHSI TOHKOM cepudeckoii
JIMH3BI OT €€ TEOMETPUH U OTHOCHTEILHOTO [OKA3aTeNs TTPEeTOMIICHHSI.

®opMy.ia TOHKOH JIHH3BI. Y BeIMUEHHE, TaBaeMOe JTHH3OIL.

Xoz jy4a, IPONTEIEro JIMH3Y 110/] IPOM3BOJIBHBIM YITIOM K 68 IIABHONH ONTHUECKON OCH.
Ioctpoenune uzobpaxenuii Toukn 1 OTpesKa npsMoil B COOMpArOIMX M PACCEMBAIOIIUX JTHH3AX
U X CUCTEMax.

Ontuyeckne npubopsl. Paspemaromas coco6HOCTh. ['1a3 Kak ONTHYeCKas cHeTeMa.

[Ipenens NPUMEHIMOCTH FeOMETPUYECKON OIITHKH.

BosnoBas ontuka. Wutepdepenims  crera. KorepenTtnsie wucTounuku. Venosus
HAaOIIOJIEHHs] MaKCHMYyMOB M MHHHMYMOB B MHTePQEPEHIIMOHHON KapTUHE OT JBYX
KOT€PCHTHBIX MCTOUHHMKOB. [IpUMephI Ki1accHuecknx MHTEP(hEPEHIIHOHHBIX CXEM.

Hudpaxius  ceera. Jludpaxkimonnas pemértka. Yciopue HAOJIO/IEHUST  TJIABHBIX
MaKCMMyMOB IPH I1a/lCHUM MOHOXPOMATHYECKOI0 CBEeTa Ha TH(PPAKIMOHHYIO PEIIETKY.

[Monsipusanus ceera.

TexHuueckne ycTpoiicTBA M TEXHOJOTHYECKHE IPOLECCHI: OYKH, JIyna, IEepHCKOI,
(oroanmapar, MHKPOCKOI, IIPOEKIHOHHBIN anrmapar, IPOCBETIIEHUE ONTHKH, BOJIOKOHHAS
ONTHKA, (P PaKIIHOHHAs PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAYKEHHSI CBETA.

HccnenoBanue npesiomiienus ceera.

Habimonenue mosnuoro By Tpennero orpaxkenus. Mosess CBETOBOIA.

Hccnenosanue xoa CBETOBBIX MyUKOB Yepe3 TIOCKONApaIeNbHY IO IIIACTHHY M [IPU3MY .

Wcenenosanne cBOCTB H306paXeH il B IHH3AX.

Monenu MuKkpockona, Teeckorna.

Habmonenne unrepdepentmu caera.



HabmoieHue 1BETOB TOHKUX MIEHOK.

Habmonenne nudpakimu cera.

M3yuenne mudpakiinOHHON peImnéTKH.

HaGmonenue nudpakumonsoro crnexrpa.

Habmonenue nucriepcun cpera.

Habmonenue nonspusanmu csera.

IIpuvenenne nonsapouIoB 1ist H3yYeHNS MEXaHHUECKHX HATIPSIKEHHIA.,

Yuenuueckuii sxcnepumenm, nabopamopnsie paéomu, RPAKMUKYM.

M3mepenne nokaszare’ist peOMIICHHUS CTEKIIA.

Hccnenopanue 3aBUCHMOCTH (POKYCHOTO PACCTOSIHHS OT BEHIECTBA (Ha mpUMepe KUIKHUX
JIUH3).

M3mepenne GoKyCHOro pacCTOSIHUS PACCEMBAIOIIMX JIMH3.

Iosnyyenue nzobpaxenus B CHCTEME U3 IJIOCKOTO 3ePKalia i JIHH3HL.

[onyuenue n306pakeHnst B CUCTEME U3 JIBYX JIHH3.

KoHcTpynpoBanue TeecKonuyeckux cUCTeM.

HaGuronenune nuppaximm, nuTepHEPEHINM U TIOTIPU3AIAH CBETA.

V3yuenue nonsipusanum cBeta, OTPaXEHHOTO OT IOBEPXHOCTH JUAIIEKTPHKA.

W3yuenne unTephepennmn na3epHOro u3yueHus Ha AByX IIENIsX.

Hab6monenue nucnepcun.

HaGmonenue u uccinenosanue udpakiuoHHOTO CIIEKTpa.

W3mepenue JUTHHBI CBETOBOM BOJIHEL

[osyyenue cniekTpa U3y YeHns CBETOMO/A TIPH IOMOLIH JTA(PPAKIIMOHHOM PEIIETKY.

Paznen 6. OcHoBBI cieuuaILHOI TEOPHH 0THOCHTEILHOCTH.

I'pannier npumenuMocTn Kiaccudeckoil Mexammku. [TocTynaTel criemuambHOI TEOpHUH
OTHOCHUTEIIbHOCTH.

IIpoCTpaHCTBEHHO-BPEMEHHOM — MHTepRaJl. IIpeoGpazoBanust  Jlopenna.  Yciosue
NPUYUHHOCTH. OTHOCHTENIBHOCTH OJIHOBPEMEHHOCTH. 3aMeUIeHHe BPEMEHM U COKpAIleHHE
JUIAHBL.

ODHeprusi ¥ UMITYJIbC PENSTHBUCTCKOMN YaCTHIIbL.

CBsI3b Macchl ¢ SHEPrueii 1 UMITYTHCOM PESISITHBUCTCKOM YACTHIIbL. DHeprus moxos.

Texunaeckue ycTpoicTBA M TEXHOIOTMYECKHE IIPOIECCHI: CIIyTHUKOBBIE TNPHEMHHKH,
YCKOPUTEIIN 3apsKEHHBIX YaCTHUIL.

YYeHHYECKUH SKCTIEPHMEHT, 1ab0paTopHble paGoThl, IIPAKTHKYM.

Onpezenenne UMITy/Ibca M SHEPIUM PENSTUBHCTCKUX YACTHIL (mo QororpadusiMm Tpexon
3apSDKEHHBIX YaCTHI] B MATHUTHOM II0JIE).

Pasznen 7. KBanroBas ¢pusuka.

Tema 1. Kopnyckynapno-601no6oii oyanusm.

PaBHOBecHOE TemnoBoe wu3yueHue (M3TydueHHE aBCONIOTHO 4€pHOro Tena). 3akoH
cmenienus Buna. ['unoresa ITnanka o kBanTax.

DOTOHBL. DHEPrUS U UMITYJILC (POTOHA.

®oroapdext. Onbiter A. I'. CroneroBa. 3akonb boroaddexra. Vpasuenne Ditnmmreitna
st poroaddexra. «Kpacuas rpanuia» horospdexra.

JlaBienne cBera (B 4AacTHOCTH, JABICHHE CBETAa HA AGCOJIOTHO MONVIOLIAIOIIYIO |
abCOJIIOTHO OTpaXKaloNIy o oBepxHocTE). Ombits! [1. H. JleGeena.



Bonuoseie cpoiicta wactui. Bonusl e Bpoiins. Jliuna BosiHbI e Bpoitnst u pasmepn
00nacTd  JNOKaIM3alUM  JBUKYIIEHCS — YaCTHIIbL KopmyckynspHo-BoiHOBO#  ayanmmsm.
Judpakius 31eKTPOHOB Ha KpUCTaLIAX.

Cnenuduxa nsmepenuit B Mukpomupe. COOTHOIEHHSs HEOTPEAEIEHHOCTElH I'eiizenGepra.

Texnuueckue ycTpoiicTBa U TEXHOIOIMYECKHE MIPOIECCHL: CIIEKTPOMETP, (HOTOIIEMEHT,
(horonaTumk, TyHHEIBHBI MUKPOCKOII, COTHEUHAS GaTapesi, CBETOHOL.

Hemoncmpayuu.

DoTosddexT Ha yCTaHOBKE ¢ IMHKOBOH IIACTHHOM.

Vicenenosanue 3akoHOB BHenHero poTodddexra.

HccnenoBanue 3aBUCHMOCTH COIPOTUBIIEHHS TIOTYTIPOBOIHUKOB OT OCBEIIEHHOCTH.

Ceeronuo.

Conneynas Gatapesi.

Yuenuueckuii sxcnepumenm, naéopamopnsie pabomol, RPAKMUKYM.

Uccrnenosanue poropesucropa.

M3mepenne nocrosiHolM [nanka Ha OCHOBE HCCIIEI0BAHMS botorddekra.

ViccrneioBanye 3aBUCHMOCTH CHITBI TOKA YEPE3 CBETOMOJ OT HaIPSDKEHUSI.

Tema 2. @uzuxa amoma.

OmbIThI 110 HECTIENOBAHMIO CTPOeHHUs atoMa. ITnaneTapHas Mo/eNs aToMa Pesepdopna.

[octynarsr Bopa. Wsmydenne u nornouenre GpoToHOB mpu IEPEXO0JIE aTomMa ¢ OJHOI0
YPOBHS DHEPI'UHU Ha JIPYTOH.

Buzbi cniextpos. Criektp ypoBHe#t sHEpruu aromMa BOAopoa.

CnoHTaHHOE U BBIHY)K/ICHHOE M3]IyUeHHe CBeTa. Jlazep.

Texnuyeckue ycTpoiicTBA M TEXHONOIMYECKHE IIPOLECCHL: CIEKTPAJILHBIA  aHaJIN3
(CrIeKTpoCKo), J1a3ep, KBAHTOBbIH KOMITBIOTED.

Jemoncmpayuu.

Monens omnbita Pesepdopa.

HaGroieHne nuHeRyaThIx CieKTpoB.

YCTpOHCTBO U IelCTBIE CUETUMKA HOHU3HPYIOIMX YACTHIL.

Omnpezenenue JIMHBL BOIHBI JIA3€PHOTO H3JTyYCHHUS.

Yuenuueckuii sxcnepumenm, nadopamopusie paéome, RPAKMUKYM.

Ha6ronenune nuneituaroro crexrpa.

HccnenoBanue criekTpa paspexeHHOro aToMapHOro BOIOPOIA U U3MEPEHHE MOCTOSHHOM
Pun6epra.

Tema 3. @usuxa amomnozo adpa u Inemenmapuvix yacmuuy,

Hykionnas monens siyipa Ieiizen6epra—lpanenko. 3apsin sapa. MaccoBoe umcrno spa.
H3oTtomsr.

PajmoakTuBHOCTS. Alba-pacnan. DNeKTpOHHbIH U NO3UTPOHHBIH Oera-pacnan. ['amma-
U3JIyYeHHE.

3aKOH pagMOaKTHBHOIO pacnana. PajauMoakTHUBHBIE HM30TONLI B npuponae. CpoiicTBa
MOHH3HUPYIOUIETO U3y YeHHsI. BinsiHre pajoakTHBHOCTH Ha KUBBIE OPraHU3MBI. ECTecTReHHbII
$bon m3nyuenus. Jlozumerpus.

OHeprus CBSI3U HyKJIOHOB B siIpe. SIepHbIe CUITbL. HedexT maccsr sipa.

Snepuble peakumu. JleneHme W CHHTE3 anep. Slnepuple  peaktopsl.  IIpo6iaemsr
YUPABJIIEMOTO  TEPMOS/IEPHOTO  CHHTE3a. JKOJIOTHYECKHE AacleKThl DPa3BUTHs  SACPHOM
SHEPreTHKH.

MeTo/sl perucTpanyy i HCCIe[0BaHUS SIeMEHTAPHBIX YACTHIL,



@DyHjaMeHTaIbHbIE B3aUMOEHCTBUS. BapuOHBL, ME30HBI M JIEITOHBI. ITpencrarnenue o
Cranzaptao#i Moaenmn. KBapK-ritooHHast MOJIENb a[pOHOB.

®usuika 3a npenenamu CrannapTHoi Moenu. Tévuas Matepust u TéMHas SHEPTusl.

EnuncTBo dusnyeckoit kapTiHbI MUpa.

Texunyeckue ycTpoicTBa M TEXHONOTHYECKHE TIPOLECCHI: JIO3UMETP, KaMmepa Busbcona,
ANCPHBIA  PEaKToOp, TEPMOSNEPHBIA peakTop, aToMHas OomOa, MarHMTHO-PE30OHAHCHAs
TOMOTpadus.

Yuenuueckuii sxcnepumenm, nabopamopnsie paéomsi, npakmurym.

Hccnenosanue TpekoB dacTuil (110 TOTOBBIM (oTorpadusim).

VicenenoBanue pamoakTHBHOTO (hOHA C HCIIOIB30BAHIEM JI03UMETPA.

W3yuenue noromenus Geta-4acTuI] aTlOMHHHEM.

Pa3znen 8. DnemenTrr acTpoHoMuu U acTpodu3NKH.

Oranbl  pa3sBUTHS acTpPOHOMHUM. llpuKiagHoe u MHPOBO33PEHYECKOE  3HAYEHHE
acTpoHoMHH. [IpEMEHUMOCTH 3aKOHOB (DM3MKH Ul OOBSACHEHHS HPHPOIBI KOCMHYECKHX
00BEKTOB.

Merozbl  actponomuueckux uccneoBaHui. COBPEMEHHBIE ONTHYECKHE TEIECKOIDL,
PaluoTENIeCKOIIbI, BHEATMOC(EepHAast ACTPOHOMHMSL.

Buy 3€3m0ro nHeba. Co3Besnust, spKUe 3BE3/IbI, INIAHETHI, UX BUIMMOE JBHIKCHIC.

ConHeunas cuctema.

Connue. Conneunas aktuBHOCTS. Mictounuk sueprun ConHua v 3831,

3BE3/bl, WX OCHOBHBIC XapaKTepHCTHKH. Jlmarpamma «CIEKTPalbHbIA  KJlace —
CBETHMOCTB». 3BE3/IbI [TIABHOM IOCIIE0BATEILHOCTH. 3aBUCHMOCTD «MAcca — CBETHMOCTEY JULS
3BE3/1  TNIABHOM  IIOCIeJOBATeNbHOCTH. BHyTpenuee crpoenne 3B&3n.  CoBpeMeHHBIE
NPEJCTABICHUS O IPOUCXOXKIAECHHH U 3BOJIIONUH COMHIA U 3BE3/1. DTaIlbl )KU3HU 3BE3L.

Muieunsrii ITyTh — Hanra [Nanaktuka. Tlonoxenue u neuxenne Coyana B [anaktuke. THIILL
rajakTuk. Paguoranakruky u kBazapbl. YEpHbIE JBIPHI B SIPAX ralakTHK.

Beenennas. Pacmmpenue Bceenennoii. 3akon Xa66ma. PasGeranue ramakTuk. Teopus
Bonsmoro B3peiBa. PenikroBoe uziyyenue.

Macmrabnas crpykrypa Beenennoii. Meraranakruka.

Hepeménnsie npo0aeMbl aCTpOHOMHUH.

Yuenuueckue naonwoenus.

Habmosenuss  3B&3HOro  HeGa  HEBOOPYKEHHBIM  IJ1a30M € HCHOJB30BAHHEM
KOMIIBIOTEPHBIX ~IPHIOKEHUN JUISL  ONPEJCNICHUS TIOJOKEHHUSI HEOECHBIX OOBEKTOB HAa
KOHKPETHYIO IaTy: OCHOBHbIE c03Be3/1ust CEeBEPHOTO MOy Iapusl U APKUE 3BE3IBL.

HaGronenus B teneckorn JIyHbl, IUIAHET, TYMAHHOCTEH U 3BE3IHBIX CKOILICHHMIL.

POuznYecKHil NPAKTHKYM.

CnocoOp! m3mMepenus: HU3HYECKUX BEJIUUMH C HCIOIb30BAHMEM AHATOTOBBIX 1 (P POBBIX
M3MEPUTENIbHBIX MPUOOPOB M KOMIIBIOTEPHBIX  JAaTUMKOBBIX CHCTEM. AGCOMIOTHBIE W
OTHOCHTENIbHBIE  TIOTPEIIHOCTH  M3MCPCHWH  (u3uueckux  BenmuumH. OlEHKAa TIpaHHMIl
ITIOI'PELIHOCTEH.

IIpoBeicHME KOCBEHHBIX H3MEpPEHHM, MCClIeJoBaHMI 3aBHCHMOCTEH busnueckux
BCJIMYMH, IPOBEPKA MPEIIOKEHHBIX I'MIIOTE3 (BBIOOp M3 padOT, ONHCAHHBIX B TEMATHYECKHX
paszienax «Y4eHUYECKui SKCIePUMEHT, Tab0paTopHble paGoThI, IPAKTHKYM ).

O0o0maromee moBTopenmue.

O6oOwenre w  cucTeMaTH3alMsi  COACPXKAHMS — PA3leNoB  Kypca  «MexaHHKay,
«MornekysipHast Gusuka M TepMOIMHAMHUKA», «DiekTpomuHamuKay, «KomeGaHus u BOTHBIY,



«OCHOBBI = CHIENMATBHOR TEOPUH OTHOCHTEIBHOCTH», «KBaHTOBas (u3MKa», «DJIEMEHTHI
a4CTPOHOMHUH U aCTPOPHU3UKHY.

Ponb ¢usvky ¥ acTpOHOMHH B 9KOHOMHYECKOH, TEXHONOTHYECKOW, CONHATBLHON U
OTHYECKOM Cepax JNEATENBHOCTH YETOBEKA, POJIb U MECTO (M3MKH H aCTPOHOMHH B
COBPEMEHHOH HAYYHOW KapTWHE MHpa, 3HAYCHHE OIMCATEeIBHON, CHCTEeMATH3HPYIOIIEl,
OOBSICHUTEILHON M IIPOrHOCTHYECKOH (YHKIMIA HU3nUecKoit TeopuH, posib Gu3HUecKoil TEOpUHU
B (hOpMHUpPOBAHHMH TIPEICTABIECHHH O QHU3NUSCKON KapTUHE MHpPA, MECTO (DU3HUECKOil KapTUHBI
MHPa B 0OLIEM Psi/ly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABIEHUN O IPUPOJIE.

MexnpeameTHbie CBSI3H.

Msyuenne xypca usuku yriayOnéHHoro yposns B 11 Kiacce ocymecTBiseTcs ¢ Y4ETOM
COZIEPXKATEIbHBIX MEXIIPEJIMETHBIX CBA3€H C KypcaMH MaTeMaTUKH, OWOJOTHH, XHMHH,
reorpaguu ¥ TEXHOJIOTUH.

Mesicnpeomemnvie nonamus, ceazanmnsie ¢ uzyueHueM MemMoO08 HAYUHO20 NOIHAHUA:
ABJICHUE, HAYYHBIA (aKT, rumoresa, (U3MUecKas BEIMYMHA, 3aKOH, TEOPHS, HAGMOAEHHE,
OKCIICPUMEHT, MOJIETMPOBAHNE, MOJICIb, H3MEPEHHE, IOTPEITHOCTH H3MEPEHUH, H3MEPHTEbHbIE
npuOOpEI, U(poBas 1aboparopusl.

Mamemamuxa: pemenne cuctempl ypaBuenuii. Tpuronomerpuueckue (yHKIMHA: CHHYC,
KOCHHYC, TaHTE€HC, KOTAHI'CHC, OCHOBHOE TPMIOHOMETPHYECKOE TOXIECTBO. BEKTOphl M HX
IPOCKIMU Ha OCH KOOPIHMHAT, CIIOKEHHE BEKTOPOB. IIpom3BojHBIE 3eMEHTApHBIX (yHKIHIA.
IIpusnaku 10106151 TPeyroIbHUKOB, OMPEIEICHHE MIIOMA/M TIOCKHX GHUTYpP H 00bEMA Tel.

Buonozun: snexrpudeckue sBICHHS B XKHBOW Hpupoje, KoldeOaTelbHBIE IBHKCHHS B
KMBOH  IPHPOJE,  OKOJIOTMYECKME  PHCKM  NPH  IPOM3BOJCTBE  DJIEKTPOIHEPIHH,
DJIEKTPOMArHUTHOE 3arps3HEHUE OKPYIXKAIOMIEH Cpelbl, yJIbTpa3sByKOBas [IHACHOCTHKA B
MEJIUIMHE, ONITHYECKHE SIBIICHUS B KMBOM IIPUPO/IE.

Xumua: CTpoeHue aTOMOB ¥ MOJIEKYJ, KPHUCTAIUIAYECKAs CTPYKTypa TBEPABIX Tel,
MeXaHU3Mbl 00pa30BaHMs KPUCTATIHYECKOM PELIETKH, CIIEKTPAIBHBIN aHAIH3.

I'eocpaghun: marnutHBIe MOMIOCA 3eMIIH, 3QJI€XKH MArHUTHBIX Py, (BOTOCHEMKA 3eMHO
IIOBEPXHOCTH, cericmorpad.

Texnonozun: npuMeHenyre NOCTOSIHHBIX MArHATOB, JIEKTPOMArHUTOB, IEKTPOBUIATED
Slkobu, reHepaTOp INEPEMEHHOrO TOKA, WHIYKIHMOHHAS N€Yb, JIMHHH 3JIEKTpONepead,
SJIEKTPOJBUTraTeN b, pajap, pPaJuONPUEMHUK, TeNeBU30p, aHTeHHa, Tenedon, CBY-meus,
YJAbTPa3ByKoBasi JHArHOCTHKA B TEXHHWKE, IIPOEKIHMOHHBIA ammapar, BOJOKOHHAS OIITHKA,
COJIHEYHast Oarapest, CITy THUKOBBIC IPUEMHHKH, SIEPHAS SHEPIeTHKA U SKOJIOTHIYECKHE ACITEKThI
€€ pa3BUTHUSL.



IUDIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS IIPOIPAMMBI 10 ®U3UKE HA
YPOBHE CPEJIHET'O OBILEI'O OBPA3OBAHUSIJIMYHOCTHBIE PE3YJILTATHI

JUYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yIbTaThl OCBOEHHUS YUeOHOTO npenMera « DU3MKa» JOJDKHBI OTPakKaTh
FOTOBHOCTB U CIIOCOOHOCTH OOYYAIOIIUXCS PyKOBOICTBOBATHCS c(hOpMUPOBAHHON BHYTpeHHEt
NO3HMIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OPHEHTAl[M{, TIO3UTUBHBIX BHYTPEHHHUX
yOeXKIEHUH, COOTBETCTBYIOMIUX TPAIMIIMOHHBIM ~ LIEHHOCTSIM ~ POCCHIMCKOro  001IecTna,
PacllMpeHUC JKU3HCHHOTO ONBITA M OMNbITA JCATETLHOCTH B IPOLECCE PEATU3ANN OCHOBHBIX
HAIIPABJICHUM BOCIIUTATEILHOM JE€ATEILHOCTH, B TOM YHCIIE B YACTH:

IPaXKAAHCKOT0 BOCITHTAHMS:
® CcHOPMHPOBAHHOCTE TPAKIAHCKOW O3UIIHH oOyuaromerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHCKOTO 00IIECTRA;
¢ [PHHATHE TPAJULUOHHBIX OOLICUYETOBEYECKMX I'YMAHUCTHUECKUX H JIEMOKPATHYECKUX
LIEHHOCTEH;

¢ TOTOBHOCTbH BECTH COBMECTHYIO ACSTEILHOCTh B HHTEPECAX I'PaXkIAHCKOTO oO1ecTna,

y1acTBOBATh B CAMOYIIPABIICHHH B 00pa30BaTEIbHON OpraHU3aIHiK;

® YMCHHE B3aUMOJICHCTBOBATH C COIMAJIbHBIMA HHCTHTYTAMH B COOTBETCTBHH C WX

GYHKIMSIMU M Ha3HAYEHHEM;
® TOTOBHOCTb K I'YMaHUTAPHON U BOJOHTEPCKON IESTETLHOCTH.
NATPHOTHYECKOT0 BOCIIUTAHHS:
® chOPMHUPOBAHHOCTH POCCUICKON IPAXKIAHCKOMN UJICHTUYHOCTH, IATPUOTU3MA,
¢ ICHHOCTHOE OTHOILICHHE K I'OCYJIapCTBEHHBIM CHMBOJIAM, JOCTHIKEHHSIM pOCCHICKUX
YUYE€HBIX B 00J1aCTH (DU3HMKH U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
®  cpOpPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STHYUESCKOTO IIOBEJICHUS;
® CHOCOOHOCTH  OLEHUBATH  CHTYAIMIO | NPUHUMATh  OCO3HAHHBIC  pPELICHUs,
OPHCHTHPYSCH Ha MOpPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIE B
JEATEIIBHOCTH YYEHOTO;
¢ OCO3HaHHE JIMYHOI'O BKJIA/JIa B IOCTPOECHUE YCTONUMBOTO Oy IyITIero.
ICTETHYECKOT0 BOCITUTAHUS:
® OCTCTHHYCCKOC OTHOIICHHE K MHpPY, BKJIIOYAs OCTETHKY HAYYHOIO TBOpPUYECTBA,
MPHUCYIIEro GU3HYECKON HayKe.
TPYAOBOI'0 BOCIIUTAHUS

® HHTEPEC K DA3TUYHBIM cdepam NpoeCCHOHATBHON JEeSTENbHOCTH, B TOM UHC/Ie
CBSI3aHHBIM C (PU3UKON M TEXHUKOM, yMeHue COBEpIIATh OCO3HAHHBIA BBIOOp Oy ayineit
IpOGECCHH U PeaTi30BbIBATE COOCTBEHHBIE HKH3HEHHBIE IUTaHbL,
¢ TOTOBHOCTb M CHOCOOHOCTH K OOPAa3’OBAHMIO W CAMOOOPA30BAHKMIO B 0OIACTH buznku
Ha MPOTSHKEHUU BCEH KU3HHU.
IKOJIOrHYECKOr0 BOCIIHTAHMS S

® CHOPMHUPOBAHHOCTH SKONOIHYECKOH KyIbTYDBI, OCO3HAHHE IIIOGAILHOIO XapakTepa
9KOJIOTHYECKUX TTPOOIIEM; '

¢ [UIaHMPOBAHME W OCYLIECTBIICHHE JCHCTBUM B OKPY)KAIOLIEH Cpesie Ha OCHOBE 3HAHHS
LeJel yCTORYMBOTO Pa3BUTHUSI YEIOBEUECTBA,



paCIiupeHue OIbITa JACATCIbHOCTH HKOJIOTHMYECKOU HaIIPpaBJICHHOCTH Ha OCHOBE

UMEIOIIUXCsl 3HAHUH 10 (pU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMS

ChOPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYOLIETO COBPEMEHHOMY  YPOBHIO
pasBUTHS (PU3HMYECKON HAYKH;
OCO3HaHME LEHHOCTH HAYYHOH JESTEIBHOCTH, IOTOBHOCTH B IpOLECCe H3yUeHHs
Gu3MKM  OCYIIECTBIATL  NPOEKTHYIO W UCCIIEIOBATENILCKYIO  JIESITEILHOCTD
MHJIMBHUIYaJIbHO U B IPYIIIE.

METATIPEJMETHBIE PE3YJIbTATHI

Ilo3naBaTebHbIE YuuBepca/JibHbIE y‘leﬁﬂble JeHCcTBHSA
ba3zoBbie JJoruueckne JeHCcTBUA:

CamMOCTOATEILHO (POPMYJTHPOBATH M aKTyalH3MPOBATh TIPOGIIEMY, paccMarpuBath eé
BCECTOPOHHE;
OTIPEICIIATH LN IEATETLHOCTH, 3a/1aBaTh APAMETPhI 1 KPUTEPUH MX JTOCTHIKEHHS:

BBIABJIATL  3aKOHOMEPHOCTH M IIPOTHBOPEYHMS B PACCMATPUBAEMBIX (DH3HUCCKUX
SIBJICHHSIX

paspabateiBaTh IIAH PEIICHHs NpOOIeMBI ¢ y48TOM —aHaiu3a HUMEIOIIHXCS
MaTepHabHbIX U HEMATEPHAIBbHBIX PECYPCOB;

BHOCHTb KOPPEKTUBLI B JIEATEIILHOCTH, OIIEHUBATH COOTBETCTBUE PE3YIbTATOB LIEJISIM,
OILIEHHUBATh PUCKU ITOCICACTBUUA JCATCIIBHOCTH,

KOOPIMHMPOBATE W BBUIONHATE PabOTy B YCIOBHSAX PEalbHOrO, BHPTYaIbHOrO M
KOMOUHMPOBAHHOTO B3aUMOIEHCTBHSI;

Pa3BUBATh KPpEaTUBHOE MbIIIJICHUE IIPU PEIICHUHN )XU3HEHHBIX HpO6H€M.

baszoBbie HCCIeI0BaATe/IbCKUE JeHCTBUSA

BJIAJIETh HAYYHOM TEPMUHOJIOTHEH, KIIOUYEBBIMH MOHATHIMA M METOIAMH busnueckoii
HayKu;

BIAJCTh HABBIKAMH y4EOHO-HCCIICIOBATEIHCKON M TPOEKTHOH JeSTeTbHOCTH B
00macTu  (pU3MKH, CIOCOOHOCTBHIO M TOTOBHOCTBIO K CaMOCTOSITEJIBHOMY ~ TTOUCKY
METOZIOB pELICHMs 3a7a4 (U3MUYECKOr0 COAEPIKAHUSA, TPUMEHEHHIO pasIMYHBIX
METOJIOB ITO3HAHMSI;

BIAZICTD BU/IAMH JICSTCIIBHOCTH 110 IOJIyYECHUIO HOBOTO 3HAHWUSI, €0 MHTEPIPETALIH,
NpeoOpasoBaHUIO M IPUMEHEHHUIO B PA3IHUHBIX YUeOHBIX CHTYyallHsX, B TOM YHCJIE MTPH
CO3/IaHUH y4EOHBIX POEKTOB B 00J1aCTH (DH3UKH;

BBUIBJIATE  MPUIUHHO-CIIEICTBCHHBIC CBSI3M M aKTyalM3HPOBATH 3a[auy, BBLIBUTATH
TUIIOTE3y €€ peLICHHs, HaXOJUTh apryMEHTHl JUIS  J0Ka3aTebCTBA  CBOMX
YTBEPK/ICHHH, 3a/1aBaTh MApaMeTPhl B KPUTEPUH PEIICHHS;

aHAM3MPOBATE IONYYCHHbIE B XONE PCUICHUsS 3aladyd pPe3yJbTaThl, KPHTHYECKH
OLCHHUBATB HX JIOCTOBEPHOCTD, IIPOTHO3MPOBATH H3MEHEHHE B HOBBIX YCIOBHSAX:
CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/1aull B 00pa3oBaTeNIbHOM NeATETHHOCTH, B
TOM YHCJIC IIPU U3YyUCHHUU (DU3UKH;

AaBaTh OLICHKY HOBBIM CHUTYAIlUsIM, OLIEHUBATH IPHOOPETEHHDIH OIIBIT;

YMETb [IEPEHOCUTH 3HAHUS 110 PU3MKE B IIPAKTHIECKYIO 00JIACTh KHUBHEIEATETbHOCTH
YMETb HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00J1acTeii;



BBIIBUI'ATb HOBBIC UJICH, IIpejIarath OPUTHHAJIbHBIE MOJXO0/IbI U pEeIICHUsI;
CTaBUTH HpO6J’I€MI)I U 3a/la4u, NOIIy CKaroiue AJIBPTCPHATUBHBIC PEILICHUS.,

Pabora ¢ undopmanueii:

BIIaZICTb  HABbIKAMHM  MOJy4YeHHs HMHOOPMANUKM  (PU3MYIECKOTO COZlep)KaHUs U3
MUCTOYHUKOB  pa3sHbIX THIIOB, CaMOCTOSATENILHO OCYIIECTBIATh TIOMCK, aHAJIH3.
CHCTEMATH3ALUIO W HHTEPNPETAlUIO HHOOPMAIUK pA3IUYHBIX BHJIOB U bopm
IIpEeJICTaBIICHHUSI,

OLICHUBATH JOCTOBEPHOCTH HH(POPMAIUH;

UCIIOJB30BaTh CPEACTBA HMH(DOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
PCHICHUH  KOTHHUTUBHBIX, KOMMYHUKATUBHBIX W OpPraHM3al[MOHHBIX 32744 ¢
cobmonenueM  TpeGoBaHMit OPrOHOMHMKH, TEXHHKH O€301aCHOCTH, TI'MIHEHBbI,
pecypcocOepeskeH s, TPaBOBBIX M  ATHUECKHX HOpPM, HOpPM HH(POPMAIIHOHHO
6€30macHOCTH;

CO3/1aBaTh TEKCThl (DPU3MYECKOTO COJIEPIKAHUSI B pa3IuYHBIX (popmarax ¢ yuérom
HasHaYeHHWsT MH(OpMAIMKM M 1EIEeBO ayIUTOPUH, BHIOMpPAsl ONTUMAJILHYIO bopmy
IPEJICTABJICHUS] U BU3YyaJIU3allHH.

KomMMyHuKaTHBHbIE yHHBepcaabHbIE yueGHbIe NeiicTBHS:

OCYILIECTBIIATH OOIIEHHE HA YPOKaX (DM3UKH U BO BHEYPOYHOU ESITEIIbHOCTH;
pacro3HaBaTh NPEANOChUIKA KOH(DIUKTHBIX CUTYAIUH U CMSIrIaTh KOH(DJTUKTEI;
Pa3BEPHYTO W JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHS C UCHOIB30BAHUEM SI3BIKOBBLIX
CpEIICTB;

TTOHUMATh M MCTIONB30BATh NIPEUMYIIECTBA KOMAH/IHON U WH/MBH Ly aJIbHOM padoThI;
BBIOMPATh TEMATHKY M METOIbI COBMECTHBIX ICHCTBHI C YUYETOM OOLIMX HHTEPECOB U
BO3MOXHOCTEN Ka)<I0T0 WieHa KOJIJIEKTHBA,

[IPUHAMATH LEIM COBMECTHOM JEATENbHOCTH, OPraHU30BLIBATH U KOOPAMHUPOBATH
JEHCTBHUSI 1O €€ JOCTHIKEHHUIO: COCTaBJISATh ILIAH JACHCTBUM, paCHpeNessiTh pPoiU ¢
Y4YETOM MHEHHH y9aCTHHKOB, 00CYK/IaTh pe3yJIbTaThl COBMECTHOM paboTHI;

OLCHUBATE KAa4CCTBO CBOEro0 BKJIAJ A W KaXJIOTO YYaCTHHKA KOMAHAbI B OOLIMl
PEe3yJIbTAT MO pa3spaboTaHHBIM KPUTEPHSIM;

[IpE/iaraTh HOBBIC IIPOCKTBI, OLEHUBATE H/ICH C MO3UIIMH HOBH3HBI, OPUTHHATLHOCTH,
NPaKTUYECKON 3HAYMMOCTH;

OCYIICCTBIISTE [O3UTHBHOE CTPATCrHYECKOE MOBEICHHE B PA3IMUHBIX CHTYaIlUsX,
IPOSIBJIATH TBOPYECTBO M BOOOPAKEHHUE, OBITH HHUITHATHBHBIM.

PeryasituBabie yHHBepcaibHbIE yueGHbIE el cTBHS
Camoopranusanus:

CaMOCTOSITCIIEHO OCYLIECTBIIATH [MO3HABATENILHYIO JEATEIHHOCTh B 00JIACTH bu3uKu u
aACTPOHOMHUH, BBISBIISITH TPOOJIEMBI, CTABUTH U (GopmympoBars cOGCTBEHHBIE 3a1a4M:
CaMOCTOMATEIIbHO COCTaBJISITh IIJIaH peIICHU s paC‘iéTHBIX U KAYCCTBEHHBIX 3aza4, 1JjiaH
BBIIIOJTHEHUSI TIPAKTHYECKOW PabOThl ¢ YUETOM HUMEIOIIHXCS pecypcoB, COOCTBEHHBIX
BO3MOXXHOCTEHN U TIPEATIOUTEHMIA;

JlaBaTh OLCHKY HOBBIM CHTYAIIHSIM;

pacHupsATh paMKH y4eOHOTO MPeIMETA HA OCHOBE JTMUHBIX IIPEAIIOYTEHHUIA;

A€JIaTh OCO3HAHHBIN BBHIOODP, apryMEHTHPOBATH €r0, OpaTh Ha ceOsi OTBETCTBEHHOCTD 32
peuieHue;

OIICHUBATH IPUOOPETEHHBIMN OIIBIT;



CIocoOCTBOBaTh  (hOPMHPOBAHHIO U IIPOSIBIECHHIO dpyAMLUK B 00nacTu (pusmky,
TIOCTOSIHHO OBBIIATE CBOM 00Pa30BATENBHEIA U KyJILTYPHBIH YPOBEHb.

CaMOKOHTPOJlb, SMOIMOHANbHBbII HHTE/IEKT;

JaBaThb OLCHKY HOBBLIM CUTYyalusM, BHOCUTH KOPPEKTHUBHI B JICSITEIbHOCTD, OIIEHUBATH
COOTBETCTBUE PE3YJILTATOB IIEJISIM;

BJI/ICTh HaBBIKAMH II03HABATENLHON peQIEKCHH KaK OCO3HAHMS COBEpIIAEMbIX
ACHCTBUH M MBICIMTENBHBIX MIPOIIECCOB, UX PE3YITHTATOB H OCHOBAHHIA;

MCIIONB30BATH MPUEMBI PE(IICKCHH JUTSl OLEHKH CHTYALMH, BHIGOPA BEPHOTO peIeHus;
YMETD OLCHHBATH PUCKH M CBOCBPEMECHHO IPMHMMATD PEIIEHHUS 10 HX CHIKEHHIO,
TIPUHUMATE MOTHBBI M DIYMEHTBI IPYTUX [P aHAJIH3€ PE3yIIbTAaTOB JESTebHOCTH:
IIPpUHUMATH Ce6f{, MMOHHUMAasi CBOU HCJIOCTATKU U JAOCTOHMHCTBA,

PUHUMATL MOTHBbI ¥ apTyMEHTbI IPYTUX TIPH aHATH3€ Pe3yJIbTATOB JESTEIbHOCTH:
IIPU3HABAThH CBOE IIPABO M IIPABO JIPYIHX HA OIIUOKH.

B IIpOoLeCCe NOCTHUIKEHUS JIMYHOCTHBIX PE3YJIILTAaTOB OCBOCHMUS IIporpaMMmsI 110 (bmm(e JJIs1

YPOBHsL CPE/IHETo 001mero 06pa3oBanus y 00y4alOMMXCs COBEPIICHCTBYETCS SMOLHOHALHbIH
UHTEJUIEKT, MPEANOIaraoIui chopMupoBaHHOCTE:

CaMOCO3HAHHS, ~ BKJIOYAIOIIETO  CIOCOOHOCTh IMOHHMATh CBOE  HMOLMOHAIBHOE
COCTOSIHHUE, BUICTh HANPABICHUSA Pa3sBUTHS COOCTBEHHOW SMOLHMOHATBHON cepbl,
OBITH yBEPEHHBIM B ceOe;

CaMOpEry/MpOBAaHUS,  BKJIIOYAIOIIETO  CAMOKOHTPOJb,  yMEHHE  NPHHHMATDH
OTBETCTBCHHOCTH ~ 32  CBOC  IIOBGJCHHME, CHOCOOHOCTH  aNaNTHPOBATHCS K
SMOIMOHANIEHBIM H3MEHEHHAM U IPOSIBIISTH THOKOCTH, OBITH OTKPHITHIM HOBOMY:
BHYTPEHHEH MOTHUBALMM, BKTIOYAIONICH CTPEMIICHHE K JOCTHIKEHHIO L 1 ycIiexy,
ONTHMH3M, HHHIIMATUBHOCTD, YMEHHE JICHCTBOBATH, HCXOI U3 CBOMX BO3MOXKHOCTEI;
OMIATHH, BKIIOYAIOMIEH CTIOCOOHOCTh MOHUMATH SMOLMHOHAIBHOE COCTOSIHHE APYIHX,
YUUTBIBATE €TI0 IpH OCYIIECTBICHHH OOUIEHHS, CIOCOOHOCTH K COYYBCTBHIO H
COIIEPEKUBAHUIO;

COLMATBHBIX HABBIKOB, BKIJIIOYAIOMIUX CIIOCOOHOCTH BHICTPAHBAThL OTHOIICHUS C
APYTHMH JIFO/IbMH, 3200 THTBCS, IPOSIBIISTE MHTEPEC U pa3pemaTh KOH(IHKTHL.

[TPEJIMETHBIE PE3VJIbTATBI

K xoHLy 00yuenus B 10 kracce npeaveTHble pe3yibTaThl Ha yrilyOJIEHHOM YPOBHE JIOKHBI
OTpaxkarb COPMUPOBAHHOCTD y OOYUAKOIIMXCS YMEHHIA:

IIOHUMATh POJIb (U3UKH B IKOHOMHUYECKO, TEXHOJIOTHYECKOM, HKOJIOTHYECKOH,
COLMAbHOM M dTUYECKOU cepax NEsTeNbHOCTH YeoBeKa, POJib U MECTO busuku B
COBpPEMEHHOH Hay4YHOU KapTHHE Mupa, 3HAYCHHUE OIMCATEJILHOM,
CHCTCMATU3UPYIOIICH, OOBACHUTENBLHON M MPOrHOCTHYECKOH (hyHKIHIA buznueckoii
TCOPHH — MCXAHWKH, MOJICKYJISPHOM (DU3UKK M TEPMOIUHAMHUKH, POIb (PH3HUIECKOI
TeOpuH B GOPMUPOBAHUHU HPEICTABIEHUH O (PU3HUECKOl KapTHHE MUpa;

pasnyath - yClIOBUsS MNPUMEHUMOCTH MOJENeH (U3MUECKHX Tel M IIPOIECcCOB
(#BNEHMIT): MHEpIMATbHAS CHCTEMA OTCUETA, aOCOTFOTHO TBEPZIOE TEJI0, MaTepHaIbHAs
TOUKa, PaBHOYCKOPEHHOC JBHKEHHE, CBOOOJHOe majieHue, abCOMIOTHO YIIpyras
nedopmanus, abCoIFOTHO YIPyroe M abCcooTHO HEYIIPYTO€ CTOJIKHOBEHHS, MOJIEIN



rasa, XUIKOCTH M TBEPIAOrO (KPHCTAIMYECKOTr0) Tesa, WACATbHBIH ra3, TOUCYHbI
3apsi, OTHOPOIHOE HIIEKTPUUECKOE T0JIE;

pasiuyate ycioBHs (TPaHHIbl, 00JACTH) IPHMEHHMOCTH (GU3HYECKHX 3aKOHOB,
NOHUMATh  BCEOOIMH XapakTep (YH/IaMEHTAbHBIX 3aKOHOB H OrPAHMYEHHOCTD
MCIOJIb30BaHUsl YaCTHBIX 3aKOHOB;

aHAIM3UPOBATE U OOBACHATH MEXAHHYECKHE MPOLECCHl M  SIBICHHS, UCIIOJIB3Y I
OCHOBHBI€ IIOJIOKE€HUSI M 3aKOHBl MEXaHHUKH (OTHOCHTEIBHOCTH MEXaHHYECKOTO
JBIDKCHHS, (OPMYJIbI KHHEMATHKH DaBHOYCKOPEHHOTO JBEIKEHHUS, peodpazoBaHus
lanmanes 11 CKOPOCTH M IEpEMEIIeHHs,  3aKOHbI Hetorona, npunimn
OTHOCHTENIBHOCTH ['ajnuies, 3aKOH BCEMHPHOIO TATOTEHHS, 3aKOHBI COXpaHEeHUs
UMITyJIbCA M MEXAHHYECKOW OHEPIUH, CBSI3b pPadOTHI CHIBI ¢ H3MEHEHHEM
MEXaHUYECKOM ~ OHEPrHH, YCIOBHS ~PaBHOBECHsS TBEPAOIrO Tena), IpH  HTOM
UCIIONIb30BATh  MAaTEMATHYECKOE  BBIPDAKEHHE  3aKOHOB,  yKas3blBaTh  yCIIOBHS
IPUMEHUMOCTH (PU3MYECKHX 3aKOHOB: mpeobpasosanuii I asmiies, BTOPOI'O M TPETHETO
3aKOHOB HbIOTOHA, 3aKOHOB COXPAHEHMUS UMITYJIHCA M MEXAHHYECKOI DHEPrUH, 3aKOHa
BCEMHUPHOI'O TATOTECHHMS,

aHAIM3UPOBATh M OOBSCHATH TEIJIOBBIE MPOLECCHI M SBJICHHUS, HCIONB3YS OCHOBHBIE
nonoxenuss MKT u 3akonbl MounekysspHod ¢Gu3uku u TePMOJIMHAMUKH (CBSI3h
AlaBJICHUS UICATILHOTO ra3a CO CPe/IHEH KMHETUYECKOW SHEPIHel TEIUIOBOTO JBHIKEHUS
M KOHUEHTpAalMeH ero MOJEKYJ, CBA3b TEMIIEPAaTypbl BEMECTBA CO CpEHEN
KUHETUYECKOM OHEPruei TENIOBOTO JBHKEHHsS €ro YacTHIl, CBS3b ABJICHHUS
HJICAIHOrO rasa C KOHLEHTpAllMel MOJIEKYJ] M €ro TeMIeparypoii, ypaBHEHHe
Menneneesa-Kianeiipona, IepBblii 3aKOH TEePMOIMHAMHKH, 3aKOH COXpaHEeHUs
OHCPrM¥ B TEIUIOBBIX IMpOIECcaxX), IMPU ITOM MCIOJIB30BATH MATEMATHUYECKOE
BBIDOKCHUC 3aKOHOB, YKa3bIBaTh YC/IOBHsI IPUMEHHUMOCTH YpaBHEHUS MeHelieeBa—
Knaneiipona;

aHAIM3UPOBATE M OOBACHATH OIEKTPUYECKHE SIBICHHS, WCHOJIB3YSl OCHOBHbIE
TIOJIOXKCHUSL ¥ 3aKOHBI 3JICKTPOJIMHAMUKH (3aKOH COXPAHEHHS! HJEKTPHUIECKOTO 3apsiia,
3akoH  Kynona,  MOTEHIHATBbHOCTH — DNIEKTPOCTATHYECKOTO IO, IPUHITHIIL
CyHEpIO3ULHMHU DIIEKTPUUECKHX TI0JICH, NPU OTOM yKa3bIBasi yCIIOBHSI HPUMEHUMOCTH
3akoHa KysioHa, a Takke NpPaKTHYECKH BaXHBIE COOTHOLICHHS: 3aKOHBI OMa IUIs
y4acTKa LENu u Ul 3aMKHYTOH 3JICKTPUYECKOi 1ienu, 3akoH Jxoynsa—Jlenna, npasuia
Kupxroda, 3akousr ®apazest juist s71ekTpouza);

ONKCHIBATH (PU3UYECKHE TPOIECCH U SIBIEHHS, UCIOb3YSI BEIMUHHbI: nepeMeleHume,
CKOPOCTh, yCKOPEHUE, UMITYJIbC T€JIa ¥ CUCTEMBI TeJl, CHJIa, MOMEHT CHJIbI, JlaBlICHHE,
NOTCHIMAIIbHAS. OHEPrUsl, KMHETHYECKas SHEPrus, MeXaHHYecKas JHeprus, pabora
CHIIBI, HCHTPOCTPEMHTEILHOE YCKOPEHHE, CHJIa TSHKECTH, CHJIAa YIPYTrOCTH, CHJIA
TPEHHS, MOIIHOCTb, SHEPIUsl B3AUMOJICHCTBHS Tena ¢ 3eMIEN BOIM3M €€ MOBEPXHOCTH,
SHEPIHs yHnpyroi jaehopManuu MPYKUHBI, KOJIMYECTBO TEILIOTHI, aGCOTIOTHAS
TeMIepatypa Tena, padoTa B TEPMOJIMHAMUKE, BHYTPEHHSAS JHEPIUsSl WACATHHOTO
OZHOATOMHOTO rasa, paboTa MICAIbHOIO rasa, OTHOCHTENBHAS BJIAKHOCTH BO3/yXa,
KIIJI wneansHOro TEIUIOBOTO JIBHIATesl; SIEKTPHUECKOE MO, HaIPsHKEHHOCTD
SJICKTPUYECKOTO MOJIA, HANPSHKEHHOCTH M0JI TOYEYHOrO 3apsifia WM 3apsiKeHHOTO
I1apa B BaKyyMe€ W B JIMDJICKTPHKE, MOTEHIIHA JIEKTPOCTATUYECKOTO MOJIsl, PA3HOCTh
IIOTCHIMAJIOB, SJIEKTPOJABHXKYIIAs CHJIA, CHJA TOKA, HANPSHKEHHE, MOILIHOCTh TOKA,
BJICKTpUYECKas EMKOCTh IIIOCKOIO KOHJEHCATOPa, CONPOTUBJICHHE YYaCTKa IENH ¢



oCJICA0BATCIILEHBIM u IapauieJIbHbIM COCIMHECHHUEM PE3UCTOPOB, SHEPTrUs
QJICKTPHUYCCKOT'O I10JISA KOHACH CaTOpa,

OOBACHATE  OCOOCHHOCTH IPOTEKAHMS  (DH3UUYECKHX  SBJICHHHM: MEXaHHUYECKOe
ABMIKCHHC, —TCIUIOBOC  [BM)XKCHHE YaCTHI[ BEIIECTBA, TEIUIOBOE pPABHOBECHE,
OpoyHoBCKOe nBHKeHHE, MU Y3Hs, HCnapeHue, KHIEHAE U KOH/IEHCAIHS, TIABICHIE
¥ KPUCTAM3allMs,  HAIPABICHHOCTh  TEIUIONEPeNaud, OIEeKTPH3ALMs  Tel,
SKBUIIOTEHIHATIEHOCTh [OBEPXHOCTH 3aPsDKEHHOTO TIPOBO THHKA,

TPOBOZUTE UCCIIC/IOBAHUE 3aBUCHUMOCTH OJHOW (DM3MUECKON BENMUMHBI OT APYTOH ¢
UCTIONIE30BAHAEM  NIPSMBIX HM3MEPCHHI, NPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(DUKCHPOBATH pE3yJIbTAThl MOIYYCHHON 3aBMCHMOCTH (DH3MYECKUX BENHUMH B BUJIC
rpauKOB C Y4ETOM abCOIOTHBIX MOrPEmHOCTel M3MEPeHH, AemaTh BBHIBOALI 110
pesyJibTaTam UCCIIeI0BaHus;

NPOBOJIUTL  KOCBEHHbBIC M3MCPEHHsSI (U3MYECKHX BEJUYMH, IIPH ITOM BbIOUpATH
ONTHMAIBHBIA METOJ M3MEPEeHHs, OIEHHMBATh aOCOMIOTHBIE M  OTHOCHTEILHLIC
IIOrPELTHOCTH MPSAMBIX ¥ KOCBEHHBIX H3MEPEHHIA;

IPOBOMUTE  OMBITBI  TIO  NPOBEPKE  MPEJIOKEHHOH THIIOTE3BI:  IIAHMPOBATH
OKCIIEPUMEHT,  COOMpaTh  AKCICPUMEHTATHHYIO YCTaHOBKY,  aHAJIU3UPOBATH
TIOJIyICHHbIC PE3YJILTAThI U JIeJIaTh BBIBOJL O CTATYCe NPEUIOKEHHON THITIOTE3bI;
cobmoaTh npaBuiia 6€30macHoro Tpyaa IPH MIPOBEJICHUU MCCIIEIOBAHMN B pamKax
y4eOHOro SKCIepUMEHTa, MPaKTHKyMa H y4eOHO-HCCIIeIOBATENBCKON M IIPOEKTHOM
ACATCILHOCTH € HCIOJB30BAHUEM HM3MEPUTENIBHBIX YCTPOUCTB M JTabOpPaTOPHOro
obopytoBaHus;

pelaTe pacy€THBIC 3aa4yd C SBHO 3aJaHHOM W HESBHO 3aJaHHON (busmdeckoit
MOJIC/IBIO: HA OCHOBAaHMM aHaJlM3a yCJIOBHsS OOOCHOBBIBATH BBIOOP (BH3MUECKOI
MOJZI€/IM, OTBEYAIOIIeHl TpeGOBaHMAM 3a[auM, IPUMEHATH (OPMYJIBL, 3aKOHbL,
3aKOHOMEPHOCTH M NOCTYJaThl  (DU3MYECKUX TEOPUl MHpPU  HCMONB30BAHUH
MaTeMaTU4CCKUX METOJIOB PEINCHHs 3aja4, IPOBOJUTH pPacCuYéThl HA OCHOBAHUU
MUMCIOIINXCST  IaHHBIX, aHAIM3UPOBATH PE3yJIbTaThl M KOPPEKTUPOBATH METOIbI
peIIeHust C yYETOM IOy YEHHBIX Pe3yJIbTaTOB;

pelmarh Ka4ueCTBEHHbIC 3a/1a4u, TPeOyIONIe IPUMEHEHNUsI 3HAHUN U3 Pa3HbIX pasaesion
Kypca (HM3MKM, a TAKKe WHTErpaluy 3HAHUN W3 JPYTHX IPEJIMETOB €CTECTBEHHO-
Hay9qHOro IHKJA: BBICTPAMBATh JIOTMYECKYIO IEMOYKY PACCYXKIEHHH ¢ Omopoil Ha
U3YYEHHBIC 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHHUSL,

UCIIOJIL30BaTh TCOPCTHYECKUE 3HAHMUS JUISL OOBACHEHHS] OCHOBHBIX IIPUHIIAIIOB PAGOTHI
M3MEPUTEIIbHBIX IPUOOPOB, TEXHHYECKHX YCTPOUCTB M TEXHOJOTHUECKHX IIPOIIECCOB;
TIPUBOJIMTE NPUMEPBI BKJIA/1a POCCUHCKHX U 3apyOexkHBIX YUEHBIX-(DUMKOB B PA3BUTHE
HAayKd, B OOBSACHEHHE IIPOLECCOB OKPYIKAIOIIEro MHpa, B DPa3BUTHE TEXHUKH U
TEXHOJIOTHIA;

AHAIM3MPOBaTE W OLCHUBATHL  TIOCIEJACTBHMs OBITOBOW M  IIPOM3BOACTBEHHOM
ACATEIBHOCTH YEJIOBEKA, CBS3aHHON C (U3MYECKHMH MPOLECCAMH, C [O3MIMI
9KOJIOTHYECKOH 0e301acHOCTH, [IpeJICTaBICHUHI 0 panoHaILHOM
TIPAPOJIONIONIB30BAHNH, A TAKKE PasyMHOM HCIOJIb30BAHUM JOCTH)KEHHH HayKu u
TEXHOJIOTUH JUIsl JaIbHEHIIET0 Pa3BUTHS YEIOBEYECKOTO 00IIECTRa;

IPAMEHATE Pa3IUYHBIC COCOOBI paboThl ¢ HHOPMAaLHEH GU3MIECKOro COZEPIKAHMS C
UCTIOJIb30BAHMEM ~ COBPEMEHHBIX  MH()OPMAIMOHHBIX  TEXHOJIOTHIA, IIpU  OTOM



HCIOJIb30BaTh ~ COBPEMEHHBIE  MHMOPMAI[MOHHBIE  TEXHOJNOTHMM  JUIS  [TOWCKA,
nepepaboTKU M NPEAbSBICHUS y4eOHOM M  HAy4HO-TIOMYJsApHOH MHDOpMAImH,
CTPYKTypUPOBaHHs ¥ HHTEPIpeTalud WHPOPMALMK, IOIYYCHHOW M3 pPa3IMUHBIX
HCTOYHHMKOB, KPUTHYCCKU aHATM3UPOBATDH 110JIy4aeMyI0 HH(POPMAIIMIO U OLIEHUBATH €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK M HA OCHOBE aHAJIM3a
UCTOYHHMKA HH(POpMAIIHIH;

IPOSIBJIATE  OPraHU3AI[MOHHBIC W I103HABATENIbHBIE YMEHHS CAMOCTOSTEIHLHOIO
MPUOOPETEHNsT HOBBIX 3HAHMH B MPOINECCE BBIIONHEHHS MPOSKTHBIX M Y4eOHO-
HCCJIEIOBATEIILCKUX paboT;

paboTath B IpymIe C MCIOTHEHMEM PasjIMYHBIX COLMAIBHBIX PONEH, IIaHHpPOBATh
paboTy TIpymmsl, pPalMOHATLHO pPACHPENENsTh JACSTENbHOCTh B  HECTAHIAPTHBIX
CUTyalusX, aJeKBaTHO OLEHUBATH BKJIA]] KAXKIOI0 M3 YYACTHUKOB I'PYIIILI B PEIEHHE
paccMaTpuBaeMoi mpoOIeMsl;

NPOSIBJISATH ~ MOTHBAIMIO K Oyayuielh mpoecCHOHANBHON — JESTeTbHOCTH 10
CHEHUATBEHOCTAM (PU3UKO-TEXHHYECKOTO TIPO(GHUIISL.

K xonuy obyuenust B 11 kracce npeMeTHbIC pe3ylbTaThl Ha YITyGIEHHOM YPOBHE OJDKHBI
OTpaXxxaTh CHOPMHUPOBAHHOCTD Y O0YUAIOLIUXCS YMEHHMI:

IOHUMATh poJIb (U3MKM B HKOHOMHUYECKOH, TEXHOJIOTHMYECKON, CONMAIBHON W
STHYECKON cdepax JesTeNbHOCTH YeloBeka, POJb U MECTO (DM3UKHM B COBPEMEHHOI
Hay4YHOM KapTHHE MUPA, POJIb ACTPOHOMHUH B IPAKTHYECKOH JEATETBHOCTH YeIOBEKA U
JQIBHEUIIEM  HAy4YHO-TEXHMYECKOM  Pa3sBUTUM,  3HAYEHHE  OIUCATEBHOIL,
CHCTEMATH3UPYIOLICH, OOBSCHUTEILHOW M MPOTHOCTHYECKOM (yHKIMil (usmdeckoii
TEOPUU — DIICKTPOJUHAMHKH, CIIEHHATBHONH TEOPHH OTHOCHTEIBHOCTH, KBAHTOBOIA
(uswku, porns usmyeckoil Teopun B GOPMUPOBAHMM MPEICTABIEHUH O buznyeckoii
KapTHHE MHpPA, MECTO (DM3MYECKOH KapTHHBI MHpa B OOLIEM PSIY COBPEMEHHDBIX
€CTECTBEHHO-HAYYHBIX NIPECTABICHUN O TIPHPOJIE;

pasinyath  yClOBUS MNPUMEHHMOCTH MOJEJIEH (U3MYECKHX Tel M HpOIEcCOB
(sBIICHUH):  ONHOPOJHOE  OJIEKTPUYECKOE M OJHOPOJHOE MATHHTHOE OIS,
FapMOHMYECKHE KOJICOAHHS, MATEMATHUECKMH MAsTHUK, WJICATbHBIH MPY>KHHHbI
MasITHUK, FAPMOHMYECKUE BOJIHBI, H/ICAIbHBIH KOJIeOaTeIbHBIM KOHTYp, TOHKAS JIHH34,
MOJIeJIeii aTOMa, aTOMHOTO siipa ¥ KBAHTOBOM MOJIEITH CBETA,;

pasnuyaTh yCjOBHSL (IPaHHIbBL, O0JACTH) HPUMEHUMOCTH (BUIMUECKHX 3aKOHOB,
NOHUMATh BCEOOIMH XapakTep (YHIaMEHTAIbHBIX 3aKOHOB M OrPAHHYEHHOCTH
HCII0JIb30BAaHUS YACTHBIX 3aKOHOB;

AHAJIM3UPOBATE U OOBSCHATH 3IEKTPOMATHUTHBIE MPOLECCH U SIBICHUS, UCIIOJIB3Y 5
OCHOBHBIC TIOJIOKEHUS M 3aKOHBI OJIEKTPOJMHAMHUKM M CICLHAIBHON Teopun
OTHOCHTEJILHOCTH (3aKOH COXPAHEHHS DJIEKTPUUYECKOro 3apsja, chia AMiepa, cuia
Jlopenna, 3aKoH 2NEKTPOMArHHTHOW WHAYKIMH, mpaBuiao JleHia, CBS3b /1C
CAMOMHIYKIMH B 3JIEMEHTC JJICKTPHYECKOH LENH CO CKOPOCTBIO H3MEHEHHS CHJIbI
TOKa, IOCTYJIaThI CHEIUATIBHOM TEOPHU OTHOCUTEIBHOCTH DUHIITEIHA);
aHAM3UPOBATh U OOBSCHSATH KBAHTOBBIE IPOLIECCHI U ABJIEHHS, MCTIOJB3YS! [IOJIOKEHHUS
KBaHTOBOM (u3uku (ypaBHenue Diininreiina mis porosddexra, IEPBBIA U BTOPOIA
noctynarel bopa, nmpunHumn cooTHomenus Heonpeaenénnocteit IeiizenGepra, 3aKoHb!
COXPAaHEHHUS 3apAI0BOTO M MACCOBOTO YMCENl M DHEPIUH B SJAEPHBIX PEaKIUsX, 3aKOH
PaiOaKTUBHOTO pacIaa);



OMHUCHIBATE (PU3UIECKHE TIPONIECCHI U SBIEHHS, HCIIONb3Ys BEIUYHHBL: HaNpsHKEHHOCTH
SJICKTPUYECKOrO  MOJIsL,  MOTEHIHMAT  3JIEKTPOCTATHYECKOTO  TOJS,  PA3HOCTH
TIOTCHIMATIOB, SJICKTPOJABIIKYINAS CHUJIA, WHAYKIUS MArHUTHOTO IOJSI, MarHHUTHbI
TNOTOK, CHjla AMIepa, MHIAYKTHBHOCTB, SJIEKTPOABMIKYINAS CHIIA CaMOMH Ty KITHH,
SHCPIHsl MarHUTHOTO TIOJIsSl POBOJIHMKA C TOKOM, PEIATHBUCTCKHIM MMITYJIBC, MOJHAS
OHEPIHUsl, SHEPTHs TIOKOSI CBOOOHOM YacTHIIBI, SHEPIHsi K UMITYJIEC (POTOHA, MACCOBOE
YHCIIO M 3apsi/l SI/Ipa, SHEPTHs CBSA3M siIpa;

OOBSICHATE  OCOOEHHOCTH IIPOTEKAHMS (M3UYECKUX SBJICHUI: JJIEKTPOMarHUTHAsI
MHIYKIHSA, CAMOUH/YKIHS, PE30OHAHC, HHTEPDEPEHIUs BOJH, AU(paKIys, JHUCTIepCHs,
T0JIHOE BHYTPEHHEE OTpakeHHe, hoTosnexTpuueckuit sapdext (horospdexr), anbQa-
u  Oera-pacmaibl  sjiep, ramMMa-H3JIydYeHHe s7ep,  (U3MYECKHE — NIPUHIHITBI
CHNEKTPAJIIBHOTO aHaiu3a U paboThl Jiasepa;

ONPEACIIATE HAMPABICHUE MHIYKIMH MAarHUTHOTO IIOJISI MPOBOJHMKA C TOKOM, CHITbI
Amnepa u cuisl Jlopenna;

CTPOMTb  H300paXeHHUE, CO3/1aBAEMOE ILIOCKHM 3epKalioM, TOHKOIL JUH30U, ©
PACCUUTBIBATEL €T0 XapaKTEPUCTUKH;

TIPUMEHATE OCHOBOIIOJIATAIOIIHE aCTPOHOMMYECKHE IIOHSTUS, TEOPHH M 3aKOHBI JIs
aHamM3a M OOBSCHEHHS (DM3MYECKHX IPOIECCOB, MPOMCXOMSITUX B 3BE3/1ax, B
3BE3NHBIX CHCTEMAX, B MEXIaIaKTHYECKOH Cpeje; JBUKEHHS HEeGECHBIX TEm,
9BOJIIOIMH 3BE3]1 M Beenennoii;

IIPOBOJIUTH HCCICNOBAHUE 3aBUCHUMOCTEH (DH3MUECKUX BEJIUYHMH C HCIOIB30BAHHEM
IPAMBIX H3MEPEHUH, TIPH HTOM KOHCTPYHPOBATh yCTAHOBKY, (PHKCHPOBATH pe3ysbTaThl
TOJlyYEHHOH 3aBUCHMOCTH (DU3MYECKUX BEJIMYHH B BHJE rpauKoOB ¢ yu&Tom
abCOMIOTHBIX ~ MOTPENIHOCTEH  W3MEPEeHMH, jeNaTh BBIBOJBI 110 pesyJbraTam
UCCIIEZIOBAHHSI,

IPOBOMHUTE KOCBEHHBIE HM3MEPCHUs (DM3MYECKHX BEIMYMH, TIPH 3TOM BbIOUpATH
ONTUMAIBHBIA METOJ HW3MEPEHHMS, OLEHWBATh AOCONIOTHBIE M  OTHOCHTEIbHBIC
HOTPEITHOCTH MPSMbIX U KOCBEHHbIX H3MEPEHHI;

POBOJATE  OMBITBI [0 NPOBEPKE  NPEUIOKEHHOH —TUIOTE3bl:  IIAHUPOBATH
OKCIEPUMEHT,  COOMparth  JKCIEPUMEHTAJIBHYIO YCTAaHOBKY,  aHAJIM3UPOBATH
TIOJTy9€HHBIC PE3yJIbTATHI U JIEIaTh BBIBOJ O CTATyCe NPEIOKEHHOMH THIIOTE3bI;
ONHCBIBATE METO/IBI IOJTYYCHHUSI HAy YHBIX ACTPOHOMUYECKHX 3HAHMIA;

cobmozare npasuia Ge30MacHOTO TpyJaa mpu IPOBEJICHUH HCCIIEIOBAHUI B paMKax
Y4eOHOro SKCIepHMEHTa, HPaKTHKyMa M y4eGHO-MCCIeN0BATEILCKON M IIPOEKTHOM
ACATCILHOCTH € MCIOJIB30BAHMEM H3MEPUTEIBHBIX YCTPOMCTB M aGOPaTOPHOrO
obopyoBaHus;

pemaTh pacu€THRIC 3ajaud C SBHO 3aJ@HHON M HESBHO 3aJaHHON busmueckoii
MOJCJIBIO:  Ha OCHOBAaHMH aHAIW3a YCIOBHS BHIOUPATH (PUMUECKHE MOJICITH,
OTBEYAIOLINE TPEOOBAHKSM 3a/1aUH, IPUMEHSTE (POPMYJIBL, 3aKOHI, 3aKOHOMEPHOCTH U
NOCTYJIaThl (DU3UYECKHX TEOPU TIPH HCIONB30BAHUM MATEMATHUCCKIX METO/IOB
PCIICHUS 33714, TPOBOJUTH Pacu€Thl HA OCHOBAHWM HMEIOIUXCS  JAHHbBIX,
aHAIIM3UPOBATh  PE3YJIBTATBl M KOPPEKTHPOBATH METOABI PEIIEHHS C  yYETOM
MIOJTyYEHHBIX Pe3yJIbTaToB;

PeIaTh Ka4YeCTBEHHbIC 3a/1a4H, TPeOyIolue IPUMEHEHUS 3HAHUI U3 PasHBIX paszienon
Kypca (M3MKH, a Takke MHTErpaldd 3HAHMH W3 JAPYTUX TPEAMETOB €CTeCTBEHHO-



HAy4YHOI'o IuKJIa: BBICTpanBaTh JIOTHYECKYIO HETIOYKY paccyxcz[eﬂnﬁ C OHOpOﬁ Ha
H3YYCHHBIC 3aKOHEI, 3aKOHOMEPHOCTHU U Q)HBI/I‘-ICCKI/Ie SBJICHU S,

HACMOJIL30BaTh TCOPETUYECCKUAE 3HAHUS JUTSI OOBSICHEHUS OCHOBHBIX IIPUHITUIIOB pa6OTbI
U3MEPUTEIIBHBIX HpI/I60pOB, TCXHUYECKUX YCTpOﬁCTB U TEXHOJIOTUYECKUX ITPOIIECCOB;

TPUBOZUTE IPUMEPBI BKIIA1d POCCHHCKUX H 3aPyOeKHBIX yUEHBIX-DU3MKOB B PAa3BHTHE
HAayKd, B OOBSCHEHHE MPONECCOB OKPYXKAIOMEro MHpa, B Pa3BUTHUE TEXHUKU U
TEXHOJIOTHIA;

aHATM3NpOBATE M OLCHWBATH  IOCHEJCTBHS  OBITOBOH M HPOM3BOACTBEHHOI
ACSTCIIPHOCTH  YEIIOBEKA, CBA3AHHOW C (U3HMYECKMMH NpPOLECCAMH, ¢ MO3MIMIA
9KOJIOTHYECKOM Oe3omacHoCTH, TpeJICTaBIIEHHH 0 paluoHaAIBHOM
TIPHPOJIOTIONIb30BAHUH, & TAaKXKE PA3yMHOM HCIOIB30BAHUH JTOCTHKEHHH HAyKH W
TEXHOJIOTUH I NaNIbHEHIIEro pasBUTHs YeI0BEUECKOr0 0GIIeCTRa;

IIPUMEHATE pas3M4HbIe CTIOCOOBI paboThI ¢ HHbOpMAaIHeil (U3HIECKOro COJZIEpPIKaHHUs C
HUCHONB3OBAHUEM  COBPEMEHHBIX  MH(OPMAIMOHHBIX  TEXHOJOTHH, IpH  HTOM
HCHOJI30BATE  COBPEMECHHbIE  MH()OPMAIMOHHBIE — TEXHONOTHH Ul TIOHCKA,
nepepaboTKH M NpeIbsBICHHUS Y4eOHOU U HAy9YHO-IIOMYJIAPHOH  MH(pOPMALIHH,
CTPYKTYPUPOBAHMS 1 HMHTEPUPETAlHH WHPOPMAIHH, IONyHeHHONH H3 pasTHUHBIX
MCTOYHHMKOB, KPATUIECKH aHAIM3UPOBATH MOJTy4aeMy o HH(GOPMALIHIO U OICHUBATE 68
AOCTOBCPHOCTh KaK Ha OCHOBC HMMEIONIMXCS 3HAHMM, TAaK M HA OCHOBE AHAIM3A
UCTOYHMKA HHDOpMALUH;

IIpOSBIIATE  OPraHU3AlMOHHBIC ¥ II03HABATEJbHBIE YMEHHS CAMOCTOSTEILHOIO
NPHOOPETEHHs] HOBBIX 3HAHMI B TIPOLECCE BBIIOMHEHHS IPOEKTHBIX M y4eOHO-
HCCIIENI0BATENBCKUX PaboT;

paboTath B Ipynme ¢ HCIONHEHHEM Pa3IMYHBIX COHAIBHBIX poJiel, TIaHupoBaTh
paboTy TIpyNIBI, PAIMOHAIBHO DACHIPEAEHATh JESTEIbHOCTh B HECTaHIAPTHBIX
CHTyalHsIX, aIekBaTHO OLEHNBATH BKJIAJ| KAX/I0TO U3 YYACTHHKOB TPYIIIBI B PelleHHe
paccMarpuBaeMoii pooIIeMbl;

HPOSIBIIAT  MOTHBALMIO K Oyayuwielt  mpodeccHoHaNbHON — JIeSTeNbHOCTH 110
CHEHUATBHOCTSIM (U3UKO-TEXHUYECKOTO TIPOMHIISL.
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