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[TOSICHUTEJIbHASI 3AIIUCKA

[Tporpamma no ¢usuke 0a30BOro ypoBHSI Ha YpPOBHE CpeAHEro oO0LIero
oOpasosaHust paspaborana Ha OCHOBE MOJIOKEHUH KW TpeboBaHMH K pe3ylbTaTam
OCBOEHHSI OCHOBHOM oOpa3oBaTelibHOH rnporpaMmsbl, rpejactasieHnbix 8 GI'OC
COO, a raxxe ¢ yudérom (enepasibHOll paboueil nporpaMMbl BOCHHTaHUS M
KOHLEIMIKUKU TIpernojaBanns ydeOHoro npeamera «@u3mnka» B 00pa3zoBaTe/ibHbIX
opraHusalusx Poccuiickoi Denepanuy, pearn3yrounx OCHOBHbIE
o0OpaszoBaTesibHbIC TPOrPaMMbI.

Cozepxkanune nporpammbl 1o (usuke HanpanieHo Ha (opmupoBaHue
€CTECTBEHHO-HAyUYHOMH KapTHHbl Mupa ob0yuatommxes 10-11  kuaccos  1ipu
o0ydueHuu Ux pusnke Ha 6a30BOM YpOBHE Ha OCHOBE CHCTEMHO-/ACATEILHOCTHOIO
noaxona. [lporpamma no ¢usuxe coorserctsyer TpedoBanusam OIOC COO «
[UIAHUPYEMBIM JIMYHOCTHBIM, [PEJMETHBIM M MeTallpeJMETHBIM pe3yJibTaram
oOy4deHMsl, a TaKKe YUYMTbIBAeT HEOOXOAMMOCTH pealM3allMh MEXKIIPEJAMETHBIX
cBsizell (DM3MKM C eCTECTBEHHO-HAy4HBIMH Yy4eOHbIMM mpejaMeramu. B Hei
OINPEe/ISIIOTCS OCHOBHBIE LIEJIM M3yueHHsT (PU3MKKM Ha YPOBHE CpejaHero odulero
o0Opa3oBaHysl, MVIAHUPYEMbIE Pe3yJIbTaThl OCBOCHUSI Kypca (PU3UKU: JIMHHOCTHbIE,
MeTanpeaMeTHbIe, IpeJAMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usuke BKiIOUaeT:

o IJJAHUPYEMbIC pe3yJ/ibTaThl OCBOCHHUS Kypca U3k Ha 0a30BOM YpOBHE, B

TOM YMCJIE [IPEAMETHBIC Pe3yJILTAThl 110 rojam 00yueHUs;

e cojlepakaHue yyeOHoro npeamera «Pusuka» 1o rojgam o0yueHus.

@®usrka Kkak Hayka o Haubosice OOLIMX 3aKOHAxX MPUPOJIbI, BBLICTYNAs B
KayecTse yueOHOro rnpejMera B 1IKOJIe, BHOCUT CYUIECTBEHHbIH BKJIA/ B CUCTEMY
3HaHui 00 okpysKarouiem Mupe. [IKoabHBIH Kype GU3MKH — CHCTEMO00pa3y oUW
JUIsl €CTECTBEHHO-HAYUHBIX YUEOHBIX MPEAMETOB, MOCKOILKY (PU3MUECKUE 3aKOHDI
JeKaT B OCHOBE IIPOLCCCOB W SIBJIEHWH, M3ydaeMblX XHMHelH, Ouoloruei,
¢usznyeckolt reorpadueit u  acrpoHoMued. McnosszoBaHue M aKTUBHOE
NpUMeHeHUe  (PU3MYECKMX 3HAHWH  ompejeNsieT  XapakTep M pa3BUTHUE
pa3zHooOpa3HbIX TEXHOJOIMH B cdepe IHCPreTHKH, TPaHCIOPTa, OCBOCHUS
KOCMOCA, [OJIy4E€HHsI HOBBIX MaTepHalloB C 3aJ@HHLIMH CBOHCTBAMHM M JPYIHX.
M3yuenne (QU3MKM BHOCHT OCHOBHOH BKJAA B (DOPMHUPOBAHHE €CTECTBEHHO-
Hay4yHOH KapTHHBl MMpa oOyuatoluxcsi, B (POPMHPOBAHUE YMEHHI TMPHUMEHSITh
Hay4HbIH METOJL [IO3HAHMS [TPH BBIIIOJHECHUH UMUK YHCOHBIX HCCIICIOBAHUIL.

B ocHoBy kypca (U3MKM sl YPOBHsI cpeiHero oOllero oOpa3oBaHus
MOJIOKEH PAI  HACH, KOTOpble MOJKHO paccMaTpuBaTh KakK [PUHIMIIBL €ro
[OCTPOCHHUS.



Hoea yenocmnocmu. B cOOTBETCTBHM ¢ Hell Kype sBASETCS JIOIMYECKH
3aBCPIICHHBIM, OH COJEPIKHT MaTepHall W3 BCeX pasJiesioB (PU3UKH, BKIIIOYALT KAaK
BOIIPOCHI KJIACCHYECKOH, TaK U COBPEMCHHOMH (QU3UKH.

Hoesn zcenepanuzayuu. B cOOTBETCTBHM ¢ Hell Marepual Kypca (HU3HKH
00beIMHEH  BOKPYr (HU3MUYECKMX Teopuil. Beayuwm B Kypce sBisercs
(GopmupoBanue npeicTaBIeHHH O CTPYKTYPHBIX YPOBHSX MaTepHH, BElLECTBE
nouie.

Hoes cymanumapuszayuu. EE peanuszaiuusi npeanosiaracT HCMo/ib3oBaHue
ryYMaHUTapHOro MoTeHUMala (PU3UUYECKOH HAYKHM, OCMBICIICHHE CBSI3M pPa3BHTHSI
(Gusukn ¢ pasBuTHEeM  O0LIECTBa, @ TaKKE C  MHPOBO33PEHUCCKUMH,
HPABCTBEHHBIMH M SKOJIOIHYECKUMH 1TPOOJIeMaMHu,

 Hoesa  npuxnadnoll  Hanpaeaennocmu. Kypc ¢wusuku  npeanoaaraer
3HAKOMCTBO C LUMPOKHM KPYIFOM TEXHHYECKHX MU TEXHOJIOIMYECKUX [PUIIOIKEHHI
M3YYEHHDIX TEOPHI U 3aKOHOB.

Hoes sronocusayuu  peanusyercsi TMOCPEJACTBOM  BBEJEHMUs  IIEMEHTOB
CoJIepiKaHusl, TMOCBSIIEHHBIX  JKOJIOMHYECKHM  MpodieMaM  COBPEMEHHOCTH,
KOTOPBIC CBA3aHLI C PA3BUTHEM TEXHMKH W TEXHOJIOrMH, a Takke o0CYyKIeHUs
npodJieM palHOHAILHOI'O IIPUPO/IOTIONB30BAHMS U YKOIOTHUECKOH 0e3011aCHOCTH.

Crep:kHeBBIMU 3JeMeHTaMHM Kypca (H3MKM HA YpPOBHE CpeJHero obiero
obpazoBaHusl SBJISAIOTCS (U3NMUecKHe Teopuu (GOpPMUPOBAHHME [IpejICTABJICHUI O
CTPYKTYpPE MOCTPOEHHUS (PU3UYECKOH TeoprH, posin (YHIAMEHTAILHBIX 3aKOHOB H
NPUHLKIIOB B COBPEMEHHBIX  NPEACTABICHHAX O  [PUPOJIE,  I'paHullax
NPUMECHUMOCTH  TEOPHUH, JUlsl OIMCAHWs  CCTECTBEHHO-HAYUYHbBIX SIBJCHHH W
[POLIECCOB).

CHCTEMHO-J@ATeNIbHOCTHBIH 110JIX0JI B Kypce (DU3UKH peajiuzyercs Mpexile
BCEro 3a CUET Opranu3aliii JdKCIEPUMEHTAIILHON JedTelIbHOCTH 00YyHalolMXCsl,
Hns  GasoBoro yposHsi Kypca (HU3MKH — 9TO  HCMOJIBL30BAHUE CHCTEMbI
(pOHTANBHBIX KPATKOBPEMEHHBIX 9KCHCPUMEHTOB W JabopaTopHbix  pabor,
KOTOpPBLIE B Iporpamme 1o (usuke oObeIMHEHB! B OO CIIMCOK YUEHUUECKMX
npakTuieckux pador. Boijelienve B ykazaHHOM repedHe JlabopaTopHeix pador,
NPOBOJIMMBIX  JUISl  KOHTPOJIS M OLEHKH, OCYLIECTBISETCS  Y4aCTHUKAMH
00pazoBaTesIbHOIO  Ipoliecca  HMCX0/s W3 OCOOeHHOCTeH [UIaHMPOBAHUS M
ocHalleHdss KabuHera (usuku. llpu  osToM  obecneunBaeTcss  OBJAJCHHE
00y4aloIUMHUC YMEHUSIMH  TIPOBOJIMTL KOCBEHHBIC H3MCPCHHS, MCCIC/I0BAHUS
3aBUCHUMOCTEH (PU3MUCCKUX BEJMYMH M TIOCTAHOBKY OIIBITOB [0 [IPOBEPKE
NPEANOKEHHBIX THIOTES.

boneloe BHUManue yjensieTcs peleHuIo pacuETHBIX W KayeCTBEHHBIX
3aja4. llpu oToM fuis pacué€THbIX 3a1a4 [PUOPUTETOM SIBJISIIOTCS 3a/ladd ¢ SBHO
3a/laHHON (PU3UUECKOH MOJIEIIBIO, MO3BOJISIIOIIHE TPUMEHSITh H3YUEHHbBIE 3aKOHbI 1



3aKOHOMEPHOCTH KaK M3 OJIHOIO pasjena Kypca, TaKk W MHTErpupys 3HaHud W3
pasHbIX pazaenoB. Jlis KauecTBEHHBIX 33/1a4 NPUOPUTETOM SIBIISIOTCS 3ajatliis Ha
oGbscHeHne NPOTEKaHusi (PUMUECKMX SIBICHMI M NPOLECCOB B OKPYKAIOLICH
KU3HM, Tpebytoue BbiGopa (U3MUECKOH MOAeIH JUls CUTyallid [PakTHKO-
OpPHEHTUPOBAHHOTO XapakTepa.

B coorBercreun ¢ tpedosaimsamu PI'OC  COO  xk marepHalbHo-
TexHnueckoMy obecredennio ydefHoro rpoiecca 0a30Bbli  ypoBeHb Kypca
(pu3MKK Ha ypoBHE cpejiiero o6iiero odpasoBanis 10JKCH U3yqaThest B yCJIOBHAN
NpeaMeTHOro KabuuHera (M3MKM WM B YCJIOBMAX HHTCTPHPOBAHHOIO kabunera
[PEIMETOB ECTECTBEHHO-HAYUHOrO HMkia. B kadunere (GU3UKK JIOJKHO ObITh
Heobxoaumoe JjraboparopHoe 000pyJOBaHUE JUIsl BBLIMOJIHEHUS yKasaHHbIX B
nporpamme 1o (GpU3UKe YUCHHUECKHX MPAKTHUCCKUX paboT ¥ AeMOHCTPALMOHHOE
obopynoBaHHe.

JlemoncTpaumonnoe obopynosanue  (GopMHUpyeTcsa B COOTBETCIBHH - ¢
[PUHIMIOM  MHHUMaIbHOH  JI0CTATOMHOCTH W olecrieunBactT — HOCTAHOBKY
HepeUMCIIEHHBIX B [1porpamMme 1o (u3nKe  KJIIOUCBbIX JIEMOHCTpaLMil  Juis
MCCIIC/IOBAHMS  M3ydaeMbIX  SIBJICHMI M [POLECCOB,  OMIMPHUCCKUX M
(yHIaMenTalbHBIX 3aKOHOB, HX TEXHUYECKHX IPUMEHCHHUHA.

JlaGoparoproe oGopyposanue JUls  YUEHHYCCKHX MPAKTHUCCKAX padot
dhopMupyeTcs B BHJE TCMATHUCCKHX KOMIUIEKTOB M obecrednBactes B pacuére
OO0  KOMIUIEKTAa Ha JByX oOydaiomuxcs. Temaruyeckue  KOMINICKTDI
nabopatopHoro 000pPY/OBAHMS JIOJKHBI OBITh TOCTPOCHLI HA  KOMILIEKCHOM
MCIOJIb30BAHMM aHAJIOrOBBIX M IM(POBBIX NPUOOPOB, @ TAKKE KOMIIBIOTEPHBIX
W3MEPHTEJIBHBIX CUCTEM B BUJIC LM(POBLIX 1a00PaTOPHI.

OCHOBHBIMH TIeJISIMI M3ydeHust PU3nKn B 001em 00pasoBaHNHU ABIAIOTCS:

o opMupoBalMe HHTEpeca M CTpemileHusi O0YHAIOIMXCs K HAYTHOMY
M3YUEHHMIO [IPUPOJLbI, PA3BUTHE HX HMHTEIICKTYQIbHBIX M TBOPHCCKHX
CIIOCOOHOCTEH;

¢ pa3BUTHE [PEACTABICHUH O HAY'UHOM METOJC [O3HAHUS H GopmHpoBaHme
MCC/IE/I0BATE/ILCKOIO OTHOIICHHS K OKPY/KAIOIIUM ABJICHUIM,

¢ (OpPMHPOBAHHC HAYHHOTO MMPOBO33PEHHMS KAK PE3ylbTara H3yuCHHH
OCHOB CTpOEHHMSI MATEPHK U (DyH/IAMEHTAJILHBIX 3aKOHOB OIETINGR

o (QopMupoBaHne yMEHHH OOBACHSTL ABJICHMA € HCNOJL3OBAHHCM
(QU3MUECKNX 3HAHUI M HAYUHBIX /I0Ka3aTC/ILCTB;

o QopMHpOBaHUe NpEACTABICHHI O ol (QU3MKK JUISt pasBUTHs JIPYIHX
eCTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTHA.

JlocTikeHHe THX 1iesieid ofecreunBaeTes PelieHHEeM CIICAYIOIINX 3a1at B

rpoiecce H3yHeHUs Kypea (pU3nKH Ha ypOBHC CPEHCTO o011ero oopasoBaHus:



« Tnpuobperenne CUCTEMBI 3HAHU 00 o01IMX (PU3UHECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJIIOYAs MEXaHHUKY,
MOJIEKYISIPHYIO  (DM3UKY, OJIEKTPOJMHAMHUKY, KBAHTOBYIO huzuky
3IEMEHTBI aCTPO(PHU3IUKH;

o (oOpMHpOBAHHME YMEHWiIl ~TPUMEHATH TEOPCTHUCCKUE  3HAHMS st
0ODBACHEHHsT  (PU3MUCCKUX  siBCHMI B TIpUpoie W JUls  [IPHESITIE
IPAaKTHUSCKUX pelleHMH B [HOBCEAHCBHON KH3HH]

e OCBOCHME CIIOCOOOB pelIeHUsl PpasjindHbIX 3ajad ¢ ABHO 3aJ1aHHO¥
(GU3MUECKOi  MOJIE/IBIO, 3ajlad, M0JpasyMeBaloInX CaMOCTOSITEIILHOE
cosanue GpU3MUecKoil MOJIeNH, alcKBaTHOH yCIOBHSIM 3a1a1H,

¢ niOHUMaHue (U3MUYECKMX OCHOB W INPHHIHIIOB JCHCTBHSE TEXHUYCCKHUX
YCTPOUCTB M TCXHOIOIMUYECKUX TPOLECCOB, MX BN Ha OKPYZKAIOLILY IO
cpeay;

e OBJIAJICHHE METOJAMH CAMOCTOSITENLHOIO MIIAHUPOBAHUS M TPOBCACHH
QU3MUECKMX DKCIIEPUMEHTOB, aHajiu3a W MHTCPIPETalni rnH(popMallnu,
OrIpe le/IeHUsI JIOCTOBEPHOCTH 1OTYHEHHOrO pe3y/ibTatd,

o CO3/aHME YCJOBUI JUlst pa3sBUTHS yMEHHH [POEKTHO-HCCIIE/I0BATEIBCKOH,
TBOPUECKON JCsATE/IBHOCTH.

Ha wusyuenue Qusuku (6a30BbIH ypOBEHL) Ha YpOBHE CPEAHCIO o01ero
obpazoBatisi OTBOANUTCH 136 uacos: B 10 knacce — 68 uacos (2 vaca B HEJEIIO), B
11 kiacce — 68 yacos (2 yaca B HEJEIIO).

[IpeiniaraeMplii B [porpamme 1o (usnke nepevenb J1abopartopHbIX
NMPaKTHYECKHX  paboT  sBJSCTC  PEKOMCHIOBAHHDIM, yuutenp JjlenacT BhOOp
[poBe/leHns  1adopaTopHbIx paboT W OMBLITOB € Y4ETOM HHAMBHILYATHHBIX
ocobeHHoCTeH 00yUarolMXCs.



COJAEPKAHUE OBYYEHMUSI
10 KJIACC

Pazpen 1. dusnka u MeToABLI HAYYHOr0 O3HAHNS

®usuka — nayka o npupoge. Hayunble MeTo/ bl no3HaHus OKPYIKAIOIIETO
MHpa. Pollb  9KCrepUMEHTAa M TEOpMH B Ipollecce  [TO3HAHUS PUPO/LbI.
DKCHEPUMEHT B (PU3HKE.

Moyesmposanne (pu3Muecknx siBeHui W nporeccos. Hayunble runotessi,
Dusndeckue 3aK0Hbl U Teopri. ['paHuilbl IPUMEHUMOCTH (DU3HUECKHX 3aKOHOB.
[TpuHuMn coorBeTCTBMS.

Posib 1 MecTo (u3ukn B QOPMHPOBAHHH COBPEMEHHON HAYYHON KapTHiibl
MHpPa, B [IPAKTHUUYECKOH JICSITEIILHOCTH JIIOIEH.

Hemoncmpauuu

AHANIOrOBBIC 1 LH(POBbIE  HU3MEPHTE/bHBIC NPHUOOPbI, KOMIILIOTEPHBIC
JATUHKH,

Pazjen 2. Mexanuka

Tema 1. Kunemamura

Mexanuveckoe aBuikeHue. OTHOCHTENLHOCTh MEXAHHYECKOrO ABMIKEHS.
Cucrema orcuéra. Tpaexropus.

[Tepemeriierue, CKOpOCTh (Cpe/iHsisi CKOPOCTh, MIHOBEHHAs CKOPOCTH) M
YCKOPEHHE MATCPHAJILHOM TOHUKHM, MX MNPOCKIHMH HA OCH CHCTEMBI KOOPJMHAT.
Cnoxkenue nepemenieHnii 1 cioxeHue cKopocTeil.

Pasromeproe u pasHoyckopennoe npsaMoiuHeiinoe JBHKEHHE, [ padrrn
3ABHCHMOCTH  KOOPAMHAT, CKOPOCTH, YCKOPEHMs, TMYTH M  [epeMelieHUs
MaTepHAILHOW TOUKH OT BPEMEHH.

Ceobonnoe najenue. Yekopenne cBoGOIMHOIO najeHus,

Kpuonnueiinoe  asmxenue.  JIsuxkenue MaTepUaJIbHOH  TOYKH 110
OKPYKHOCTH C MOCTOSIHHON 110 MO/LYJIIO CKOPOCTBIO. YII10Basi CKOPOCTh, JuHelHas
ckopocTsb. Ilepron 1 wacrora obpantenus. [leHTpocTpemurenbioe yekopetue.

Texunueckue ycrpolictBa M paKTHUECKOE TPUMEHEHHE! CIIHOMETP,
JABMIKEHHE CHAPSIJIOB, LENHbIC U peMEHHBIE TTepeIayH.

Lemoncmpauu

Mojtentb cHcTeMbl OTCUETA, MITIOCTPALIMS KMHEMATHUYECKHX XapaKTCePHUCTHK
JIBUIKCHHSL.

IIpeobpazoBanne JBHKenuii ¢ HCNOIb30BAHKEM MPOCTBIX MEXAHU3MOR,

[Tajienue Ten B BO3/Lyxe U B pazpeskeHHOM HPOCTPAHCTBE.

Habmoaenne nsukenns tena, GpoulieHioro nojp yriom K FOPU3OHTY M
FOPU30HTAIBLHO.



M3mepenue yckopenust ¢cBOOOHOrO NajieHus.

Hanpagnenue ckopocTu MpH JIBUKEHHH 110 OKPYZKHOCTH.

Vuenuueckuil sxcnepumenm, 1abopamopiole padomol

M3yuenune HEpaBHOMEPHOTO ABHIKCHMS C 1@JIbIO ONPEJIC/ICHHs MTHOBCHHOM
CKOPOCTH.

MccrnejloBanne COOTHOLLUCHHST MEKLY NYTSIMH, TPOHJICHHBIMH TeJIOM 3d
[OC/IEA0BATE/IbHbIE  PABHbIC TPOMEKYTKH BPEMCHH [P PaBHOYCKOPEHHOM
JIBUKEHNH C HAYANBHONH CKOPOCThIO, PABHOM HYJIIO.

M3yuenne ABMKCHHS [HIAPUKA B BA3KOH JKH/IKOCTH.

M3ydenue 1BHKEHUS Tesa, OpOIICHHOTO FOPH30HTAIIBHO.

Tema 2. Junamura

[puunun  otnocuresnpHoctn  amumes.  Ilepseiil  3akon  Helorona.
MuepruaibHble CHCTEMBI OTCUETA.

Macca Tena. Cuna. [lpunuun cyneprosuunn cui. Bropoi sakon Heiorona
U8 Matepualibioi Touku. Tpertuit 3akon Hetorona julst MaTepHallbHbIX TOUCK.

Sakon Bcemuphoro Ttarorenus.. Cuna  Tskectd. llepsast Kkocmuueckas
CKOPOCTb.

Cuna ynpyrocti. 3akon I'yka. Bec resa.

Tpenne. Busl Tperimst (110K0si, CKONbAKeHUs, Kaderust). Cuila TpeHust. Cyxoe
rpenne. Cuila TPEHHs CKOJILKCHUS M CHila TpeHis 11oKkost. Kospduiment Tpenms.
Cuia CONpOTHBICHMS IPH JIBHIKEHHH TEJIA B IKUIIKOCTH MITH rase.

[locTynaTebHOE W BpalLaTe/IbHOE ABMIKCHHE a0COIOTHO TBEPAOTO TCIA.

MoMeHT CHJIBL OTHOCHTE]BHO OcH BpalleHus. Iliedo cuisl.  YcioBus
paBHOBeCHs TBEPAOTO TCIIA.

Texuuueckue yCTpoiicTBa M IMPAKTHYECKOE MPUMEHEHHE: TIO/ULMITHIKH,
ABMIKEHHME MCKYCCTBEHHLIX CIYTHHKOB.

Jlemoncmpanjuu

slBnenue MHEPILIH.

CpaBHeHHe Mace B3aUMOCHCTBYIOLIMX TEI.

Bropoii 3axon Hetorona.

M3mepenue cuil.

ClioseHHE CHIL

3aBUCHMOCTE CHITLI YIIPYTOCTH OT Jie(hopMallii.

HeecomocTb. Bec Tena npyu yCKOpeHHOM MoABEME U MTaJICHUH.

CpaBHeHHE CUIT TPCHHS T1I0KOSI, KAUEeHUs M CKOJILAKCHHSI.

YestoBust paBHoBeckst TBEPIOro Tesa. Bu/ibl paBHOBECHS.

Vuenuueckuii sxcnepusenm, 1abopamopiele paoomol

Msyuenue nsrketms Opycka ro HakJIOHHOH IJI0CKOCTH.



McesesioBatie 3aBHCHMOCTH CHIL YIPYFOCTH, BOZHUKAIONINX B NPYKHHE W
pe3rHOBOM 00paslie, 0T UxX JedopMaliii.

Mcenenosanne  ycnosuit  paBnosecws TBCPJIOrO  TEJa, HMEIONIEro  oCh
BpaLLEHUSI.

Tema 3. 3axonuvt coxpanenus ¢ mexanure

Mmnyzibe - matepuaiibHOl TOUKM  (Testa), CHCTEMb MATEPHAILHBIX TOYEK.

HI\'IH)/JII:C CHJIBLI M H3MCHCHME HMMITYJIbCa Tela. 3aKoH COXpAHCHHS HMITYJIbCa.
Peaktunnoe ABHIKCHHC.

Pabora cunsl. MoutocTs cuisl.

Kunernueckas sueprus maTepHanbuoil ToukH, Teopema 06 wu3menenum
KMHETHYECKOH YHEPIHu,

[ToTeHnmanbHas JHEPIus, [Morenuunannnas SHEPIUsI YIPYTo
AeopmupoBanioil  npyxuusl.  lloteHumanbnas JHEprus  rTena  BOIU3H
MOBEPXHOCTH 3EMJIH.

[Torenimanehnbie H HEIOTEeHIHAbHbBIC CHJIBL. CBsi3b paboTLI
HCTOTCHUMAILHBIX CHJI ¢ M3MCHEHHEM MEXaHHYECKOH JHEpruu CHCTeMbl Tell.
3aKOH COXPaHEHHS MeXaHHUeCKoH IHepruu.

Ynpyrue u Heynpyrue cTolKHOBEHMUSL,

Texuuueckue yeTpoiicTBa M IIPAKTMYECKOE NPUMEHEHHE: BOIOMET, Konép,
NPYAKHHHBIH [TUCTONET, J(BUIKEHHE paKeT,

Hemonempauu

3aKon COXPaHCH sl HMITYJIbCa.

Peakrtusnoe jaBuzxenne.

[lepexoa norenimansHoil sneprum 5 KMHETHYECKYIO U 00paTHO.

Vuenuueckuit sxenepunienm, naéopamopnvie pabomo

Msyuenne abcosorno Heynpyroro yaapa ¢ HoMoIbio JABYX OJIMHAKOBBIX
HUTSAHBIX MasiTHUKOB,

Mcenenosanme ¢psisu paboThl CHIIBI ¢ M3MEHEHHEM MeXaHHueCKoil SHEPrUM
TeJla Ha [IPUMEpPEe PaCTsKeHUS Pe3HHOBOIO KIYTa.

Pazjen 3. Moaekynspnast puiznka u TepMoaAHHAMHIKA

Tema 1. Ocnosor moneryaspuo-kunenmuueckoit meopuu

OCHOBHBIE TIONOKEHUSI MOJICKYJISPHO-KHHETHUYECKOI TEOPHH U KX OIBLITHOE
obocnosanue. bpoynonckoe ssmkenue. Jlnddysus. Xapakrep JIBUKEHHSI W
B3aUMOJICHCTBUS |YacTUll BeniecTBa. MoJeNN CTPOCHUS ra30B, JKHAKOCTCH M
TBEP/LIX TEJI M 0OBsICHEHHE CBOHCTB BElECTBA HAa OCHOBE ITHX Mojeieil. Macca H
pasmepbl Mosiekydl. KomtieeTso seriectsa. octostnas Asorajpo.

Tennosoe pasnonecne. Temneparypa u eé usmepenue. [kana Temneparyp
[lenbeus.



Mojens  wieasibnoro  raza.  OCHOBHOE — ypaBHEHHE — MOJEKYJISpHO-
KUHETHUECKOH TEOpHH mjeanbHoro rasa. AOcosoTHas Temneparypa Kak mepa
Cpe/IHEH KHHETHYECKON DJHCPIUM TCIUIOBOrO JIBM:KeHMsl vacTuiy rasa. lllkasa
Temneparyp Kenbsuna. ['azossie 3akonbl. ¥YpasHenne Menjeneesa—Kianeiiporna.
3akon Jlansrona. Msonporeccsl B MjieasibHOM ra3e ¢ NMOCTOSIHHBIM KOJIMYECTBOM
BewtecTna. ['paduueckoe npeiacraBicHHe H30MPOIECCOB: H30TEpMa, H30X0pa,
n3odapa.

Texnuueckue ycrpoiicrBa W [PAKTHUYCCKOC IPUMCHEHHC: TCPMOMCTP,
Oapomerp.

Hemonempayuu

OnpIThl, JIOKa3pIBaloNide JHCKPETHOE CTPOeHHEe BellecTBa, (ororpaduu
MOJIEKYJI OPraHHYeCKUX COC/IMHEHHII.

OnbiTel 10 AUP(Y3HH KUAKOCTEH U razos.

Mojienb OpoyHOBCKOIO JIBUIKEHHS.

Mojiens onbita Hlrepua.

OnbiThl, JLOKA3LIBAIOIIHE CYIILeCTBOBAHME MEKMOJIEKYIISIPHOTO
B3aUMOICHCTBHS.

Mo/tesib, MILIHOCTPUPYIOLIAS TTPHPOJLY JaBJICHUS I'a3a Ha CTCHKH COCY/Ia.

OneIThl, WUNOCTPHPYIOUIME YpaBHEHME COCTOSIHUS  MJleallbHOro  rasa,
M30TIPOLIECCHI.

Vuenuueckuu sxenepunienm, nabopamopnoie pabomeoi

OmnpeaeneHde Macchl BO3AyXa B KJIACCHOH KOMHATe HA OCHOBE W3MEpCHUId
00bEMa KOMHATDLI, 1aBICHMS U TEMIIepaTyphbl BO3AyXa B HEH.

HMccerneioBanme 3aBMCHMOCTH MEXKLY napaMeTpaMu COCTOSIHUS pa3pekeHHoro
rasa.

Tema 2. Ocrnosol mepmMoOunamuKu

Tepmojmnamuucckast cucteMa. BHyTpeHHsist dHEPIrUst TEPMOANHAMUYCCKOI
cueTeMbl M cnocoOnl e€ uiMeHenus. Konuuectno tenotsl v padora. Buyrpennsis
JHEPrust  OJAHOATOMHOI'O HJleaJIbHOIO  rasa. Buust  Tensionepejavn:
TCIUIONPOBOIHOCTD, KOHBEKUMS, H3JIyueHUe. YJielibHasl TelUIOEMKOCThL BelleCTRa.
KonuuecrBo TerioThl Npi Terjionepe/aye.

[Tonsitue o0  ajmabarnom nponecce. llepBblil  3aKOH  TEPMOAHHAMHKH,
[Ipumenenne nepBoro 3akoHa TepMOAMHAMHUKH K u3oripolleccam. ['padpuueckas
uHTeprperanus padors! rasa.

Bropofi 3akon TepmonHamuku. HeoOparumocTs 1poleccos B HPUpo/LE.

Temrospie  mawmnel.  [lpunuunsr  geficTBUS  TEIUIOBBIX — MalllMH.
[lpeobpazosanust aneprun B TenjoBbix MatrHax. Koapduumenr nosesnoro
jedictsus reriosoi mMamduel, [lukn KapHo u ero kos(gdwuument nonesnoro
AeicTBUs. DKoJIornuueckue npodiieMbl TEMIOIHEPreTHKH,



Texuuueckue ycrpolicTBa WM MPAKTHUECKOE [NPUMEHEHHE:  JIBUraTellh
BHYTPEHHET'0 Cropamnsi, ObITOBON XOJOAMIBHUK, KOHIUIIHOHED.

Llemoncmpayuu

M3smenenne BHyTpenneil SHeprum Tesa Ipu COBEpILEHHH paboThl: BbLICT
Npodku U3 OyTBUIKM 1OJL NeHCTBHEM CKATOrO BO3AyXa, Harpesanue >dupa B
JaTYHHOH TpyOKe 1myTém TpeHus (BH/ICOEeMOHCTpaLIHs).

WM3menenne suyrpeniieii sHepruu (Temrepatyphl) Tesia npu Terionepe/iate.

OnplT 1o ajmadarHoMy paclIMpeHHio BO3ayXa (ONBIT € BO3AYLIHbIM
OFHUBOM ).

MoJienn napoBoii TypOuHbI, JABMraTels BHYTPEHHErO Cropams, peakTHBHOTO
JBHraTens.

Vuenuueckuii sxenepuvenm, aabopamopiie pabomel

M3mepenne yueiabioi TenioéMKoCTH.

Tema 3. Aepecamunvie cocmosinus seugecmed. Pazoevie nepexoon

[TapooGpasosanne u konjaeHcauus. Venapenue u kunenne. AGcomoTHas
OTHOCUT@JIbHASI BJIAXKHOCTL BO3jyXa. Hacelenuniii nmap. VYjenwbnas Teruiora
napoodpasosanus. 3aBUCHMOCTL TEMIICPATYPhl KHIICHHS OT JAaBJICHHUSI.

Teépaoe reso. Kpuerannuueckue u amopduble Tesia. AHH30TPONUSA CBOHCTR
kpuctamions. JKuakue xpucranisl. Copemenible Mmatepuainl. |lnasnenue w
KpucTasusaius. Yjensuas tenora miasienns. Cyoiumaiius.

Ypasrenue reriosoro danarnca.

Texnuueckue ycrpoiicTBa ¥ NPAKTHUECKOC [IPUMEHCHUE: UIPOMETP M
[ICUXPOMETP, KAJOPUMETP, TEXHOJIOIHU [0JIYUCHHS COBPEMEHHBIX MaTEepPHANIOR, B
TOM YHCJIC HAHOMATEPHAJIOBR, U HAHOTEXHOJIOIHH.

Hemoncmpayuu

CaolicTBa HaCchIIEHHBIX MTAPOB.

Kunenue npu nonn:keHHOM JaBACHUH.

CriocoObl M3MepeH s BIAKHOCTH.

Habuoienne narperanus v riiapiedust KpUCTAIIMUECKOIO BEILCCTRA.

JlemoncTpanms kpucTaiios.

Vuenuueckuit sxenepuvenm, nabopamopnuie patomo

Mamepenne oTHoCHTENbHON BIAXKHOCTH BO3JYXA.

Pasjen 4. Daexrpojininavuka
Tema 1. Dnexmpocmamura
Duiexktpu3aums  test. DiekTpudeckuit 3apsyl. JlBa Buaa  aneKTpHUCCKHX
3apsiioB. TIpoBOJHUKH, JMDIEKTPUKH U MOJAYHNPOBOIHUKH, 3aKOH COXpaHEHHs
IIEKTPUUECKOro 3apsi/ia.
Bzanmojeiictsue 3apsos. 3akon Kynona. Todeunniit asekTpruiuecknii 3apsit.
Onekrpudeckoe  noje.  Hanpsok8HHOCTB  aiiekTpudeckoro  nosis. | Ipumign



CYICPIIO3UIIMN IEKTPUUCCKUX TTosiel. JIMHUU HanpsKEHHOCTH DJIEKTPHUCCKOTO
no:s.

PaGora cua  onekrpocraruueckoro  noss.  [lorenuman.  Pasnocth
noreHianos. [IpoBo/uinkn W JAMDIEKTPUKK B DJICKTPOCTATHUCCKOM  [10JI€.
JluanekTpuueckas nponniaeMocThb.

DIeKTPOEMKOCTh. KoHeHeaTop. DIeKTPOEMKOCTE IIOCKOT0 KOH/IeHcaTopa.
DHEprus 3aps;KeHHOro KoHaeHcaropa.

TexHu4yeckue YCTpPOHCTBA M IPAKTHYECKOE MNPUMCHEHHE! DJICKTPOCKOIL,
YICKTPOMETp, JIEKTPOCTATHYECKAs 3alluTa, 3a3eMiicHHe  DIEKTPOIprHOOpoB,
KOHJIEHCaTOp, KOMMMPOBaJLHbIi annapar, CTpyHHbIH IIPUHTED.

Jemoncmpayuiu

YeTpoleTBO M IPUHIIAL AEHCTBHS 2J1EKTPOMETPA.

BzaumoacicTBHE HAMNIEKTPU3OBAHHBIX TECIL.

DASKTPUHUCCKOC 110:1€ 3apsSIKCHHBIX TEIL.

[TpoBOJAHKUKH B 2JICKTPOCTATHUCCKOM I10J1€,

DeKTpOCTaTHUECKAs 3aAIHUTA.

JIMAJIEKTPUKH B 2JICKTPOCTATHUCCKOM T10JI€.

3aBUCUMOCTDL  JIEKTPOEMKOCTH  IUIOCKOIO — KotjieHcaropa Ot U101/
[UIACTUH, PACCTOSHHS MCIKILY HUMH M JAMDJICKTPHYCCKOH IPOHHMIIAEMOCTH.

DHeprus 3apsuKenoro KoHaeHcaropa.

Vuenuueckuil sxcnepusenm, 1abopamoprule padomoi

M3mMepenue 27eKTpoEMKOCTH KoHAeH caTopa.

Tema 2. Hocmosnnotit 2.aexmpuyeckuit mok. Toxku ¢ pasiuunoix cpedax

DAeKTPUUECKHIT  TOK. YCIIOBHA CYLICCTBOBAHMS DJICKTPUUCCKOIO  TOKA.
Mcrounnkn Toka. Cuita Toka. llocrosinniii TOK.

Hanpsioxenne. 3akon Oma Juist yuacTka HCHu.

DAEKTPUUECKOS  CONPOTUBIIEHHE.  Y/IeIbHOS  CONPOTHBIICHHC  BCUICCTBA.
[TociiejloBaTeILHOE, Napaiie/IbHOE, CMCIIAHHOC COCIMHEHUC IPOBO/IHHKOB.

PaGora osexrtpuucckoro rtoka. 3akon JLxoyna—Jlenua.  Monwmocts
ICKTPUUECKOIO TOKA.

DIEKTPOJBHAKYIIAs CUla W BHYTPEHHEE CONPOTHBICHME HCTOUHHKA TOKA.
3axor OMa [u1st 110J1HOH (3aMKHYTOI) 21eKTprdeckoi uenu. KopoTkoe 3amblkaHue,

DICKTPOHHASL  [POBOANMOCTh  TBEPABIX  METANIOB.  3aBUCHMOCTH
CONPOTUBIICHUS METAILIOB OT TeMneparypbl. CBEpXNPOBOJAUMOCTD.

DnexTpuueckuii Tok B Bakyyme. CBOHCTBA 3JIEKTPOHHBIX MTYHKOB.

[TonynpoBoAHHKH. Cobcrsennas W npumecHast IPOBO/IMMOCTD
nosynpoBoAHKKOB. CBolicTRa p—n-niepexosa. 1oaynpoBoHHKOBbIC [pHOOpLL.

DjekTpUUecKuii  TOK B pacTBOpax M paciiaBax  JJICKTPOIHTOB.
DAEKTPOIUTHUECKAS UICCOILHALIUSL, DIICKTPOJIHS.



DnexkTpuyeckuil Tok B razax. CaMoCTOSATENBHLIH W HECaMOCTOSTC/IbHbI]
pa3psia. Monuus. [nazma.

Texuuueckue ycTpoiicTBa M NPAKTHUCCKOC TMPUMEHEHHE:  amilecpMeT),
BOJILTMETP, PEOCTar, MCTOYHHKH TOKa, 3JIeKTpoHarpesaresibible NpubOpbI,
3ICKTPOOCBCTUTEILHLIC IPUOOPBI, TEPMOMETP CONPOTHBICHUS, BAKYYMHBLIH JIHOJL,
TEPMHUCTOPLI U (POTOPE3NCTOPBI, MOJYPOBOJHUKOBLIN MO/, raibBaHHKA.

Henioncmpayu

M3mepenue cuiibl TOKQ M HANPSIKCHUSI.

3aBUCUMOCTDL  CONPOTHBICHUS LIHJIMHAPHYECKHX [IPOBOJHUKOB OT JUIMHbI,
TJIOLIA/IM [TOIIEPEUHOro CeUeHusl U MaTepuaria.

CMeranHoe coejiHHeHne IPoBOJIHHKOB.

IlpsiMoe  m3mepenue 2exTpojaBHKYIIeH cuiibl. KopoTrkoe 3aMmbikaiiue
FaJibBAHMYECKOIO 2JICMECHTA M OLIEHKA BHYTPEHHETO COTIPOTHBIICHHUSI.

3aBUCHMOCTE CONPOTHRIICHUS METAJIJIOB OT TEMIICPATYPhI.

[TpoBOAMMOCTE JICKTPOJUTOR.

MckpoBoit paspsi/i 1 IPOBO/IMMOCTL BO3JLYXA.

OIHOCTOPOHHSAS IPOBOJIMMOCT JIHOJ1A.

Yuenuueckuit skcnepumenm, nabopamopnote pabomot

M3yuenue cMelanioro coe/IMHeHHs pe3ncToOpos.

HM3mepenue 2eKTPOJBMKYIICH CHIIbI UCTOUHHKA TOKA W €ro0 BHYTPEHHETO
COIPOTHBIICHHUSI.

Habmoenue aekrponusa.

Mesknpeamernbie ¢B3H

Msyuenne xypca dusuxu 6azosoro yposHs B 10 kiacce oCylIecTBIsETCS ¢
yu€TOM COJepiKaTelIbHbLIX MEXKIPEAMETHBIX CBsI3eH C KypcamMu MaTeMaTHKH,
OHOJIOTHH, XHUMHUH, reorpadu U TEXHOJIOTHH.

Medsicnpedmemiole nousimus, CBS3aHHBIE C M3YHYEHHEM METOJI0B HAYYHOI'O
MO3HAHMS: SABJICHUE, Hayunblil (axT, runoresa, Quinyeckas BeJUYHHA, 3AKOH,
TCOPHSL, HAOJIIOIEHHE, DKCIICPUMENT, MOJIC/IMPOBAHKE, MOJIEIIh, U3MEPEHHE,

Mamevamuka: — pelnenue  CUCTEMbl  ypaBHEHMH, JauHeiinas  (QyHKius,
napabona, runepdona, UX rpaQukKH 1 CBOHCTBA, TPUIOHOMETPHYUECKHE (DYHKILMH:
CHHYC, KOCHHYC, TaHl'elic, KOTaHIeHC, OCHOBHOE TPUTOHOMETPHUCCKOE TOWKJIECTRO,
BEKTOPBI M MX MPOCKLHH Ha OCH KOOPAMHAT, CJIOKEHUC BEKTOPOB,

buonozus: Mexanuyueckoe JABHIKEHHME B XKHUBOH 1pupojie, Jmddysus, ocmoc,
TEnjoodMen KUBBIX OPraHU3MOB (BH/bI TCIUIONEPE/laun, TEIJIOBOE PaBHOBECHE),
ICKTPUUCCKHE SIBJICHUS B )KUBOH npupoe.

Xumus: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb
BCIIIECTBA, MOJIsIpHAs Macca, TEIUloBble CBOHCTBA TBEPABIX TelN, JKHAKOCTEH |



FA30B, DICKTPHUCCKHEC CBOMCTRA MCTILIIOB,  SJICKTPOIMTHYCCKAS JIMCCOIHAlHS.
rajibBaHuKa.

leocpagpus: snaxnocrs BO3JlyXa, BeTphl, Gapomerp, TepmMomeTp.

Texnonoausa: npeodpasoBaHue JBHKEHHI © MCIIOJIb30BAHHEM MeXaHH3MOB,
YYCT TpeHus B TexHuke, HOJULMITHUKH, HMCIOJIB30BAHHE 3aK0Ha COXpaHeHHsi
AMIIyJIbCa B TEeXHHKE (pakeTa, BOJOMET w APYTHE), JBHTATENh BHYTPEHHEIO
Cropanus, naposas Typouna, GuITOROI XOJOAHITBHHK, KOHMIIHOHED, TeXHOIOIHH
HOMYHUCHUS  COBPEMEHIILIX  MATEpHANOB, B TOM HHCJIC  HAHOMATCPUAIOB, i
HAHOTCXHOJIOTHH, 3JICKTPOCTATHYECKAS JAlATa, 3asemieHue IeKTporpuGopos.
KCepoke, CTPYHIILIT NpUHTEp, MIEKTPOHAIPEBATEI bHBIC NpHOOpHI,
HICKTPOOCBETHTCIILHBIC HPHOOPBI, raibBAHNKA,

11 KIIACC

Pazpen 4. Daexrponnamnia

Tema 3. Mazuumnoe none. dnexmpomaznumnasn UHOYKU s

Hocrosinusie  maruurm., Bsaumoneiictue  nocrosmmpix MarHuToB.
Maruurioe nose, Bekrop maruuTHoi HHAYKUMA.  Tlpuniun  cynepnosuigm
MarHuTHBIX 1moJieid. JInnuu Marnurthoii MHIYyKUUK. Kapruua amuuil maraurhoii
HHIYKUHH TTOJISE NOCTOSHHILIX MATHUTOR.

Maruurtnoe nose npososnuka ¢ Tokom.  Kapruna nunuit  wiiykimm
MATHHTHOrO [10JIS1 JUIHIHOIO 1PSIMOro TPOBOAHMKA H 3aMKHYTOIO KOJIbIICBOIO
IPOBOAHHKA, KATYLIKH ¢ TOKOM. Onbit Opcrena. Biaumoneiicrsne IPOBOAHHKOR C
TOKOM,

Cuna Amnepa, cé MOJYJIb M HallpaBieH e,

Cuna Jlopenua, ¢ MOLYIIb M Hanpasiienue. JIBuKenue sapsikenioii HACTH L]
B OJLHOPOHOM MaruuTHoM noJie. PaGora cuiin) Jlopenia.

SIBIICHME  ANEKTPOMArHUTHOI MRk, - Tlotok  Bektopa  marnutioi
MEZLYKUHK.  DIlekTpojsuikyias  cua HHIYKUMA.  3aKOH  3JIeKTpOMAariHTHOI]
HHAYKIIHK Dapajies.

Buxpesoe asnexrtpuueckoe nosne. DICKTPOABHAKYILAS CHa HMHJYKIIMK B
HPOBOJIHIKE, IBUIKYLIEMCS [IOCTYHATENLHO B OJTHOPOAHOM MArHHUTHOM [10J]¢.

Hpasusio Jlenna,

Mupyxkrusrocrs.  Slsnenne CaAMOMH/IYKIIHH, DNEKTPOJBMIKYILAS  cuia
CAMOMHJLY KITHH.

DHEPIUs MArHUTHOIO 11015 KaTYLIKH C TOKOM,

DnekTpomMaruuTioe nose,

Texuunueckue YCTPOHCTBA W NpaKTHUECKOe [IPUMCHCHHE:  TTOCTONH I blC
MartuThl,  JIEeKTPOMAriHThI, HICKTPOABHIATEIIL,  YCKOPUTEH JJICMCHTAPHBIX
HaCTHIL, MHAYKIIHOHHAS [eYp,



Hemonempayuu

OnwiT Dperena.

OTKJIOHCHUE ICKTPOHHOIO MYHKa MArHUTHBIM T10JIEM.

JIMHUY HHAYKIHH MAarHuTHOTO 110J15.

BiaumoaeicTBue ABYX HPOBOJHHKOB ¢ TOKOM.

Cuna Amrepa.

Jleticreue cuibl JlopeHa Ha MOHBI 2JIEKTPOJIMTA.

SIBsICHHE NEKTPOMArHUTHON HH/LYKLIMH.

[ Ipasuio Jlenna.

3aBUCHMOCTDL JIEKTPOJBHIKYIIEH CUIIbL HHIYKIIMH OT CKOPOCTH H3MCHCHMS
MarHuTHOro MoTOKA.

SIBJCHHE CAMOHH/LYKIIHH,

Vuenuueckuit sxcnepuvenm, aadopamopnoie patomet

M3yucHHe MarnuTHOro moJist KaTyuKku ¢ TOKOM,

ViceieoBatye JICHC TBHS [IOCTOSIHHOIO MArHUTa Ha paMKy ¢ TOKOM.

HMcceneioBanue siBjiciins 2eKTPOMariiTHOH HH/LYKITHH.

Pazjen S. Koutebanus u Bosinel

Tema 1. Mexanuueckue i 3aeKmpomMaznumible KoJ1eoanus

Konebatensuas  cucrema.  CoGojHble  MEXaHHYECKHE  KoJcOaHusi.
[apmonuueckue konebGanust. [leproj, uactora, amnnuTtyna v ¢asza konedanmi.
[Tpyskunnplii MasTHHK. MareMaTHUeCKUil MasTHUK. Y paBHEHHUE FapMOHHYCCKHUX
kosieGanmii. [peBpaniciine aHepruu pu rapMoOHHUECKUX KOJIeOaHusX.

KonebGatenbhnlii  kouryp. Cnobojuible IEKTPOMArHUTHBIC KojiedaHus B
wieanbHoM  KoJiehare/ibioM  KOHTYpe. AHAIOIHS  MCAULY MCXAHHYCCKHMMH M
anexTpoMartuTHbiMi  kosicbannsmu,  Popmyaa Tomcona. 3akon  coxpatichuns
IHCPIUH B HICATBHOM KosiedaTe/IbHOM KOHTYPC.

[Tpejicrapictie o 3aTyXatonux KosedanmsaX. BuiHyiICHHBIC MEXaHUICCKUC
kosedanust. Pezonatic. BulHykaenble 2IeKTpoOMariuTHbie Kosiebatus.

[lepemennbiit  tok.  CuHycoMj@libhblil  nepemenunii  Tok.  Monwocrs
[IEPeMEHHOr0 TOKa. AMILIMTYJIHOE H JICHCTBYIOLEE 3HAYEHME CHIIBI TOKA M
HaNnpsKeHUs.

Tpancopmarop. [lpou3ssojacTso, nepeiada U roTpediacHue EKTPHUCCKON
YHEPrHU. DKOJNOTMYECKIC PHCKH MPH NPOU3BOJICTBE ICKTPOdHEpruu. Kynbrypa
MCIIOJIB30BAHNS YJICKTPOIICPIUHU B [TOBCCAHCBHOH KU3HH.

TexHuueckHe yCTpoicTBA M MPAKTHUECKOE MPUMCHEHHE: MICKTPHUCCKH
3BOHOK, IEHEPATOP NEePEMEHHOI0 TOKA, TMHUK dJIeKTporiepe/1ay.

Henonempau

MccesoBanne  napaMeTpos  kosiehbaresibioii  cueteMbl  (IIPYKHHHBIH 1k
MATEMATHUCCKUN MASITHHK).



Habmoenue 3atyxatoimmx koyedbanuii.

HMceneioBanne cBoiiCTB BBIHYKJICHHBIX KOJICOaH1i.

Habumonenue pesonanca.,

CBOOO/IHBIE ICKTPOMATHUTHBLIE KoJleOaHusl.

OcuunnorpamMmmbl (3aBUCHMOCTH CHIIbI TOKA M HATIPSIZKEHHSI OT BPEMCHH) JULS
ICKTPOMATHUTHBIX KOJICOAHHI,

 Pesonaiic  npH HOCHCAOBATEILHOM  COCAMHCHIHI pesucropa, KaryllkH
MHJLYKTMBHOCTH U KOllJICHcaTopa.,

Mojteitb IMHUK DIICKTPOIEePE 1aUH.

Vuenuueckuit sxenepumenm, rabopamoprovie patomot

Mcenenosanne 3aBHCHMOCTH 1IEpHOJIAa MallbIX KoJeOaHUi rpy3a Ha HUTH OT
JUIMHBI HUTH M Macchl Ipysa.

Mccneopanne  niepeMeHHOro  Toka B LENM M3 TOCIACAOBATE/ILHO
COE/IMHEHHBIX KOHEHCATOPA, KaTYIIKH U pe3ucTopa.

Tema 2. Mexanuueckue u 31eKmpoMazHuminbie 601l

Mexanuueckue BOJHBL, YCJaoBUS pacnpocTpanenus. [lepuon. Cropocts
pacipocTpaHeHus 1 JUina  BOJHLL  llonepeunsie W NPOJOIALHLIC  BOIHLI,
Mutepdepeniins v anpakiins Mexann4ecKux BoJIi,

 3syk. CxopocTh 38yKa. 'pomkocth 38yka. BbicoTa ToHa, Tembp 3BYyKA.

DIIEKTPOMArHUTHLBIC BOJIBL. YCI0BHUS W3TYUEHUs MIEKTPOMATHHUTHBIX BOJIH,
Biaumuas opuenrais sexropon I, B, V B anexrpomarnnthoi Bosine. Croiicrsa
DJICKTPOMATHUTHBIX BOJIH: OTPaKeHUE, NpesOMIICHHE, NOJSIPU3aliis, AHPPaKiis,
uHtepdepenims. CKopocTh MEKTPOMArHUTHBIX BOJIH.

[Hkana snexkrpomarnutibix Bo. IlpuMenenne 31eKTPOMAarHuTHLIX BOJIH B
TEXHUKE U OBITY.

[Tpunumnsl pagnocssizu 1 tejesuaeHus. Paguonokanms.

DAEKTPOMATHUTHOC 3arpsa3HCHUE OKpyKatoLei cpe/ibl.

Texuuueckue ycrpoiersa W NPaKTHYECKOE [PHUMCHEHHE: MY3bIKAIbHbIE
MHCTPYMEHTBI, YILTPA3BYKOBAsl AMArHOCTHKA B TEXHUKC W MEIHIMHC, pajiap,
PaMONpPUEMHHK, TeJICBH30p, aHTeHHa, Tejieon, CBY-neys.

Henxonempauyuu

O0paszoBatue U PACHIPOCTPAHCHHE MTONCPEUHBIX U TTPOAOIBHBIX BOJIH.

Konebuoneeest Telo Kak HCTOUHMK 3BYKA.

Habnoaenue orpasnceimst U mpesioMICHHSE MEXaHHUYCCKUX BOJIH.

Habutoenune unrepdepetitni v AMQppakiini MeXaHu1eCcKUX BOJIH.

3BYKOBOI pe3oHnatic.

HabGaojienue ¢nsi3i rpOMKOCTH 3BYKa M BBICOTBI TOHA € aMIUIMTYA0H M
4acTOTOM KosiebaHuit.



HCCJICI[OBE{HHC CBOMCTB ANCKTPOMArHHTHBLIX BOJIH: OTpaKCHHC,
HPCIOMIICHUE, TTOJISIPH3ATLHSI, ,-’LH(’)PEH\'HHSI., HHTEP(

)CPEHLIHS,

Tema 3. Onmura

['ecomerpuueckas  onrtuka. [lpsmonuneiinoe pacnpocTpancHue cBera B
OAHOPOAHOM cpejie. Jlyu cBera. TodyeuHblil HCTOUHHK CBETA.

Orpazxenne cera. 3aKOHLI OTPAKCHUS CBETA. [TocTpoenue uzobpazxcnnii B
IJIOCKOM 3epKaJie.

[pesiomnenune caera. 3akonsl npenomienus cseta. AGCOMOTHBIN N0Ka3aTCb
npenomienus. Iloanoe shyrpennee orpaskenue. llpeensnniii yrom 1mojnoro
BHYTPECHHEI'O OTPaKEHisl,

Hucnepcus csera. Ciiowubiii cocras 6enoro crera. I per.

CoGupatonmme 1 paccensalonme  aun3bl.  Tonkas  auu3a, Bboxkycioe
PACCTONHMC M OnTHHCCKas cuiaa TOHKOH Jmnsel. Tloctpoenue wzoGpanenuii B
COOMPAIOIIMX M pacceHBaIoNX Jinizax. Mopmyna TOHKOH JnisLl. YBeaniere,
JlaBaemMoe JIMH30M.

[Ipejiesibl NPUMEHHMOCTH FEOMETPHUECKON ONTHKH.

Bososas onruka. Murepdepenuns csera. KorepenTHble HCTOMHHKH,
Yenosust HalMOMCHNS  MAKCHMYMOB M MHHHMYMOB B HHTCP(EPCHIUHONION
KAPTHHE OT JABYX CHH(DA3HBLIX KOICPEHTHBIX HCTOUHHUKOB.

Huppakuus  ciera.  Jluppakumonnas pemérka.  Yceiaoue  Ha®0/CHMS
[JTABHBIX  MaKCHUMYMOB  [IPH  NAJCHUM  MOHOXPOMATHYCCKOTO  CBeTd  Ha
AHQPAKLHOHHYIO PCHIETKY.

Honspuzanust ceera.

Texnuueckne ycrpoficTsa M PAKTHYECKOE  [IPUMEHEHHE: OUKM, Iyl
(hoToanmapar, NPOCKIHOHHBIA allapar, MHKPOCKOI, TEeNCCKOl, BOJOKONHAS
ONTHKE, MMpakionas petiéTka, nosisponL.

Henonempauu

Hpsimonnneiinoe  pacnpocTpanerne, OTPaXKeHHE M IPEIOMICHHC CBCTA,
Ontuyeckue npuboph.

[Honnoe BuyTpetnee orpaxenue. Mogelns cBeToBojA.

HMcenenosanue caoiicTs nzobpaxkennii B IMH3ax.

Mojein Mukpockoria, Teseckorna.

Habmonenue nnrepdepenim ciera.

Hadmoaenue judpakinm ceeta.

HaGuroienue juiciieperu caera.

[osyuenne crieipa ¢ noMoubIo npH3Mbl.

[Hosyuenne crieTpa ¢ HOMOLILBIO JIPAKLIMOHHOI PelIETKH.

HalutoneHue noasipusanmy caera.

Vuenuueckuii sxenepunenm, rabopamopuvie pabomol



M3mepenue rnoxazareist npejaomieHus CTeka.
MceneioBanne croiictn n3obpakeHuii B jMH3ax.
HaGuroienune juenepenn caera.

Paznen 6. OcnoBbt cricitnaibHOI TCOPHH OTHOCHTENLHOCTH

I 'paimitsl  NpHMCHMMOCTH  KjaccHueckoH  mexanuku.  [loctynarsl
CITCHHA/IBHON  TCOPHH  OTHOCHTEJILHOCTH:  MHBAPUAHTHOCTL MOAY/sS  CKOPOCTH
CBETA B BAKYYME, NPHILIHIT OTHOCUTCIILHOCTH DiiHiITeiina.

OTHOCHTENILHOCTL OJHOBPEMEHHOCTH. 3aMejUICHHE BpeMeHH M COKpaliCHue
JUIMHBI.

DHEPrus U UMIYJILC PEJSITHBUCTCKON YaCcTHILBI.

CBSI3b Macchl ¢ o1eprueit 1 UMITYILCOM PesiTUBUCTCKON YacTHLbl. DHepris
[OKOs!.

Paznen 7. Kpanrosas Gpusnis

Tema 1. Daestennivi kKeaumoesoi onmuku

Potonnl. Mopmyia | lnanka cssi3zn s1epriun (GoTona ¢ ero 4acToToit, Jueprus
H UMITYJILC (DOTOHA.

Orkporrie U ueeieosanne poroadpexra. Onnitel A. I'. CTonerosa. 3akotbl
(oroadpderra. Ypasienue Ditnwreiina s porosddexra. «Kpacuas rpatuiay
Gororddexra.

JaBnenue csera. OnwiTel 11, H. JleGeera.,

Xumuyeckoe JIciicTBHe cBeTa.

Texnuueckue ycrpolicTBa M npakTHUecKoe NpUMEHEHHE: (POTOMNIEMECHT,
(oTosaTunk, conneunas Gatapest, CBETOIUO.

Hemonempauyuu

MoTod(hdhexT Ha yeTaHOBKE ¢ HHHKOBOH IJ1aCTHHOI,

HMceneosanue 3aK010B BHELIHET0 (POTOI((

CseToano.

Conneunas darapest.

JCKTAa.

Tema 2. Cmpocenue amoma

Mojens atoma Tonvcona. Onbitsl Pesepdopia 110 paccesnuio o -4acTiil,
[lnanerapnas mozens aroma, Tloerynatel Lopa. Manyuenue u norsouenue
(GoTOHOB TpH nepexojic aToMa € OJHOIO YPOBHs SHCPrHUU Ha Apyroit. Busib
criekTpoB. CNEKTp yponiceii sHepruu atoma Bo10poia.

Bosnnonsie cpoiicrsa yactuil. Boansl qe bpoitia. KoprnyckysispHo-BosiHoBoii
JYaJTU3M.

CrioHTaHHOE U BhIHYACICHHOC H3JTYYCHHE,

Texunueckue ycrpoHeTBa M HPAKTHYCCKOE NPHUMCHCHHE: CHEKTPAIILH
aHaJln3 (CrEeKTPOCKOI ), JId3¢P, KBAHTOBbLII KOMIILIOTCP.



Jlevionempauu

Mojiens onbita Pesepdopaa.

OnpejesieHue JUIMHBLI BOJIHBI Jlazepa.

Habnionenue aMHEHIATBIX CIEKTPOB U3TYUYECHHS.

Jlazep.

Yuenuueckuil sxenepusenm, aabopamoprosie pabomoi

HaGnronenue jinueiivaroro cnekrpa.

Tema 3. Amomunoe s0po

DKCHCPUMEHTBI,  JIOKA3LIBAIOUIME CJOKHOCTL CTPOeHUs siapa. OTKpbITHE
paaMoakTuBHocTH.  Onbitel  Pesepdopa 1o ONpelelieHHio  cocTasa
pajmoakTuBHoro  usiyucuus., Cpolictea  anbha-, 0Ocra-, ramma-u3iyucHus.
Baustnne palnoakTuBHOCTH HA JKUBBIC OPraHu3MBbl,

OtkpbiTHe nporona u HefTpoua. Hyknonuass monein sjpa eiizendepra—
MBanenko. 3apsit siapa. MaccoBoe uuciio siupa. M3oToribl.

Anb(a-pacniajl.  DICKTPOHHBIM W IO3UTpOHHBIH  Oera-pacnaja.  'amma-
H3slyueHHe. 3aKOH paauoakTHBHOIO pacliaja.

JHeprus cBA3M HYKJIOHOB B syape. Snepusie cunabl. Jledexr macen sipa.

slepuble peakiiin, Jlejienue u CHHTES sep.

Sinepusntit peaktop. Tepmosiaepuntit cuntes. TlpoGiembl W HepcrneKkTHBbI
SIEPHOM DHEPIreTUKU. DKOIOTHHECKUE aCMeKThl sJICPHON YHCPreTHRH.

daemMeHTapHble HacTiibl, OTKPLITHC TTO3UTPOHA.

MeTo/ bl HaOMO(CHHH W PEIHCTPALMN YJICMEHTAPHbLIX HACTHIL.

MynjamMerTalblible B3aumMoicicreus. EJIMHCTBO (pU3UMUeCcKON KapTHHBI MUpPA.

Texnuueckue ycTpoiicTBa M NPaKTHHECKOE MPHMEHCHHE: A03UMETP, Kamepa
Busnbcona, siiepHblil peakrop, aromuas bGomoda.

Hemoncmpayuu

CYETYHK MOHU3NPYIOIINX YACTHIL.

Muenuueckuit axcnepumenm, aabopamopisie pabomel

HMceneloBanne TpekoB yacTHil (110 TOTOBBIM (poTorpadusim).

Pazjen 8. DuiemenTol acTpoHoMun 1 acTpopH3NKH

rarbl pazBUTHs acTpoHoMuK. [IprukiajgHoe 1 MHPOBO33PEHUCCKOE 3HAYCHHE
ACTPOHOMHH.

Buna 3sézanoro neba. Cozsesnus, sprue 3BE3LL, 1UIAHCTHLI, WX BHIIMMOC
JIBUIKECHME.

Couteunas cucrema.

Connue. Coaucuniast aktuBHOCTh. Mcetounux sueprun Colnua uo 38831
3BE3/1bl, MX OCHOBHbLIC XapakTepucTHKH. Jlnarpamma «crnexrpaibHblil Kiacce
CBETUMOCTBY. 3BE3/Ibl VIABHON [10CIIE/IOBATEIBHOCTH, 3aBUCUMOCThL «Macca —
CBETUMOCTB» JUIsl 3BE3JL [VIABHOM nocienosaTebHOCTH. BuyTrpennee crpoenne



38¢3/1. COBpeMEHHBIC 11PS/ICTABICHMS O MPOUCXOXIACHHH K dBosolnn ConHna 1
3BE3/1. DTanbl KH3IHH 3BE3L

Mieunbtit Tyt — namma anakrtuka, [onoxenne n asukenne Coutila B
lanaxruke. Tunnl raaktii. Paguorajaktuky v KBasapbl. Yépubie JAbIpbl B sjipax
FAJIAKTHK.,

Beenennas. Pacmiipenne Beenennoil, 3akon Xab0ua. Pasberanme rajlakTui.
Teopust bonbuioro s3pbisa. Pelinkrosoe usjiyueHue.

Macurabnas crpyxrypa Beenennoi. Mertarajakruia.

Hepewménnsie npodieMbl aCTPOHOMUH.

Vuenuueckue naonioodenus

Habnionennst HEBOOPYKEHHBIM IVIA30M € UCIOJIL30BAHHEM KOMIBIOTCPHLIX
NPHIIOIKEHUI JUISL OTIPEe/Ie/ICHHST TIONOKCHUS HEOeCHLIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIC cO3Be3/1Hsi CCBECPHOIO OJTYIIAPHS U SAPKHC 3BE3/IbL.

Habnronenuns B reseckon Jlyust, nnaver, Mueunoro Hyru.

OGo0marouiee nogropenne

Ponb  Qu3MKK 1 aCTPOHOMHH B DKOHOMHHMECKOH, TCXHOJOIHUYCCKOH,
COLMANBLHON W ITUUECKOIT cepax JIesTe/IbHOCTH Ye0BEKa, Poilh H MECTO (PU3HKH
W ACTPOHOMUH B COBPCMEIIHON HAYUHON KapTHHE MUPA, POJh (PH3HUECKON TCOPHH
B (QOPMHPOBAHWK  1PC/ICTABICHUI O (PH3MYCCKOH  KapTHHEC  MHpa, MCCTo
(G13uyecKoil KapTHHBLI MUpPa B O0LIEM Psijly COBPEMEHHBIX CCTECTBCHHO-HAY HHBIX
pecTraBjIeHui o PUPOJIC.

Mesknpeamerubie cBsI3H

WMsyuenue kypea Qusukn 6asosoro yposhs B 11 kjacce ocymecTsiseres ¢
VUETOM ~ COUCPIKATEIbILIX MEKIPEAMETHBIX CBS3CH ¢ KypcaMH MaTCMaTHKH,
OHOJIOTHH, XUMUH, I'COIPAPUU U TEXHOJIOTHH.

Meoicnpedsemnoie nonsmu, CBA3aHHBIC ¢ W3YHCHHEM MCTOJIOB HAy4HOI'O
NO3HAHMS: ABJICHME, HAYUHBLIA (dakr, rurnoresa, Quinucckas BENUYMHA, 30KOH,
TeopHst, HAOMOCHNC, IKCICPUMCHT, MOJICIIHPOBAHKE, MO/LC/b, H3MEPCHIHC,

Mameniamuka:  PCIICHUE  CUCTEMbl  YPaBHCHUH,  TPUIOHOMETPHUCCKHE
(YHKIMAT CUHYC, KOCHIYC, TAHIEHC, KOTAHICHE, OCHOBHOC TPHIOHOMETPHUCCKOC
TOKJAECTBO, BEKTOPbL! H HX MPOCKLHH HA OCH KOOPJIMHAT, CIOKCHHC BCKTOPOB,
NPOM3BOAILIC JAEMEHTAPHBIX  (QYHKUMH, npusnaku 104001 TPeyrojibHHKOB,
onpeaesieHne Ioalu MI0CKUX GUryp u obnéma el

Buosozus: dNeKTpUUeckue sBJACHUsI B KHBOH npupoje, KojedarelibHbie
JBHIKEHMS B SKUBOIT NPHPOJIE, ONTHYECKHUE SIBJICHUS B JKMBOH npupose, JAchcrsue
pajiHallMy Ha JKUBLIE OPraHU3MBbl.

Xumusn: ¢TPOSHHE ATOMOB M MOJICKYJ1, KPHCTAILIMYCCKAs CTPYKTYPa TBCP/IbIX
TeN, MEXaHu3Mbl  00pa3OBaHUsS  KPUCTALIMYECKON  peliérTky,  CHEKTpaibiblid
aHajlus.



leocpachusi:  varuuTHple  rojoca  3eMIH,  3aJICHKH  MArHUTHBIX  PYJL,
(pOTOCHEMKA 3EMHOM 10BCPXHOCTH, MPEIACKA3AHHE 3EMJICTPSACCHHH.

Texnonozusn: JMHUN  DJIEKTpoliepeaad, TreHeparop [MEePeMEHHOro  ToKa,
ICKTPOABHIATENb, WHLYKIMOHHAS Me4b, pajap, pajHonpHeMHHK, TEJICBH30P.
anrenna, reiedon, CBY-reub, NMpoeKIMOHHBIH anmnapar, BOJOKOHHAas ONTHKA,
coJiHeuHas darapes.



NJIAHUPYEMBIE PE3VJILTATHI OCBOEHMSI NPOrPAMMBI 11O
GUINKE HA YPOBHE CPEJIHEI'O OBHLETO OBPA3OBAHMUISI

OcoeHue yueOHoro npeiamera «Du3nka» Ha ypoBHe CPCIHEro od1ero
oGpazonatiis (6a30BbIil ypOBEHb) JIOJIKHO 00ecretmnTh NOCTHKEHHE CIIE/IYIOLLHX
IMYHOCTHBIX, METATIPEMETHBIX W MPEJIMETHBIX 00pazoBaTE/ILHBIX PE3yIbTATOR.

JUYHOCTHBIE PE3YJILBTATbHI

JIMUHOCTHBIE PE3yJIbTAThl OCBOCHHS yqeOnoro npejmera «Du3HKa» L0JIZKHDI
oTpaxarh T[OTOBHOCTL M criocobHoCcTL  00yHaAKOLIXCS! PYKOBOJICTBOBATLCA
chopMUPOBAHHOH BIHYTpeHICH [O3MIMEH  JIMYHOCTH, CHCTEMOH  LCHHOCTHLIX
opueHTalui, — MO3UTHBIBIX BHYTPEHHHX yOexaAecHHH, COOTBETCTBYHOILHX
TPQJIMITHOHHBIM  [ICHHOCTAM POCCHUCKOTO oBlecTBa, PacHIMpeHe AKH3HCHHOTO
ONLITA M OMBITA JESTCIALIIOCTH B NPOIECCe peanu3alini OCHOBHAIX HanpasicHui
BOCIMTATEILHON AeSTC/LHOCTH, B TOM HHCIIC B 4acTH:

1) rpamIancKoro BOCIHTANMS:

c(hOpMHUPOBAHHOCTD Fpask/laiCKOl HO3ULHH 00yHaIoLIerocs Kak akTHBHOIO 1
OTBETCTBEHHOTO WieHa POCCHHCKOTO o01ecTna;

NpuHsTHE  TPAAUIHOHHBIX 06 1eUEIOBEUECKUX  TYMAHHCTHHCCRHX 1
NEeMOKPATHYCCKHUX LEHHOCTEH;

FOTOBHOCTH BECTH COBMECTHYIO ACATENBLHOCTH B MHTEpecax rpamiAanckoro
oG1IeCTa, YUACTBOBATHL B CAMOYITPABICHIH B 06pazoBaTeNbHON OpraHu3alliis

yMelHHE B3aUMO/IEHCTBOBATE € COLMALHBIMI HHCTUTYTAMK B COOTBETCTBHI €
ux QyHKIMAME 1 HASHAUCTHCM,

FOTOBHOCTD K FyMailiTapHOH 1 BOJIOHTEPCKON e TCIILHOCTH,

2) NATPHOTHHECKOIO BOCIIHTANHIL

cpopMUpOBAHHOCTE poccuiickon Fpak/1aHCKON MJICHTHYHOCTH,
NMaTpUOTH3MA,

LICHHOCTHOE OTHOMICHHE K rocy/1apcTBEHHbIM - CHMBOIIAM, JIOCTHZKEHHUAM
poCCHHCKHX YUCHBIX B o001acTH PU3MKH W TEXHHKH,

3) AYXOBHO-HPABCTBCHHOTO BOCIHHTAHMSL

c(hopMUPOBAHHOCTE HPABCTBEHHOTO CO3HAHMS, HITUUECKOTO MOBCACHIMS,

CHOCOBHOCT OlEHHBATL CHTYaluio W MPUHAMATL OCO3HAHHBIC PCLUCHHIL,
opueHTHpYSICH Ha MOPaJIbHO-HPABCTBECHHBIC HOPMbI H [ICHHOCTH, B TOM 4HCIC B
JesTeNbHOCTH YUEHOI 0]

0CO3HAIIME JTHUHOrO BKJIA/Ia B NOCTPOCHHME yCTOMUHBOIO OYILyHErO;

4) 3¢TETHYECKOT0 BOCHHTANHI:

S CTETHUECKOE OTHOIICHHE K MUY, BKIIOUash SCTCTHICY HAYHYHOI'O TBOPUCCTRA,
NPHCYHILETO (pu3MUeCKOil HayKe,



S) TpyaoBOro BoCHITANN:

MHTEPEC K pasiinyibiM cdepam npoPeccHoHANIbHOH JesTeIbHOCTH, B TOM
YHCIIE CBA3AHHBIM C (U3HKOH M TEXHUKON, YMEHUE COBEPILIATH OCOZHAHHBIH BLIOOP
Oyyiiei npodeccuu 1 peajin3oBbIBaThH COOCTBEHHBIC KUIHCHHBIC AL

FOTOBHOCTbL M CIOCOOHOCTHL K 00pa3oBaHHIO M caMo00pa3oBanuio B 00JacTH
(Gu3nku Ha NPOTAIKEH I BCEH KHU3HH;,

6) IKOJOTrHYCCKOIO BOCHTUTANHS

C(hOPMHUPOBAHHOCTL  IKOIOIHUECKOI  KYJIBLTYPbl, OCO3HAHUC TNOBANLHONO
Xapakrepa dKOJI0rHUYCCKHX 1TpodiieMm;

MIAHUPOBAHHUC 1 OCYUICCTRIICHUC JICHCTBUIA B OKPYIKAIONICH Cpejie Ha OCHOBE
3HAHUSI LEJICH YCTON IMBOIO Pa3BUTHS YeJIOBCYECTBA;

pacliMpeHre OlbITa JIeATECJILHOCTH JKOJIOMMUYECKOH HanpasBieHHOCTH  HA
OCHOBE UMEIOIIMXCsl 3Hani no pu3nke;

7) NCHHOCTH HAYYHOTO MO3HAHUS:

c(hOPMUPOBAHHOCTL  MUPOBO33PEHHS, COOTBETCTBYIOIIEr0 COBPEMEHHOMY
YPOBHIO Pa3sBUTHsA (PU3IHICCKON HAYKH;

OCO3HAHMC HCHHOCTH HAYYHOH JIESTEJILHOCTH, [OTOBHOCTL B Hpollecce
M3YHCHHSL  (DM3UKM  OCYUIECTBISITL  [POEKTHYIO W HCCIIEJIOBATC/ILCKYIO
JICSITCIILHOCTL HHJIMBIH)LYAJILHO W B IpYIIIC.

METAHNPEJIMETHLIE PE3YJILTATHI

[Mospasarenbunie yunsepeaannnie yuednble ciicTBus
Basosble sornucckiie jieiicTus:
CAMOCTOSITENLHO  (JOPMYIIHPOBATH M aKTyallusupoBsath  npodliemy,
paceMarpuBath €€ BCCCTOPOHIIE,
OHPEJICIATL  1C/IH JICATEIBHOCTH, 3aJ1aBaTh 11apaMeTPbl M KPUTEPHH KX
JLOCTUIKCHHSI;
BBISIBIIATE  3aKOHOMCPHOCTH M NPOTHBOPCHUSI B PACCMATPHBAEMbIX
hu3nUecKnX ABACHUIN;
paspadareiBaTh 111all pelieHus npobiaemMbl ¢ y4ETOM aHalH3a WMEIONIHXCS
MaTEPHATLHLIX M HEMATCPHAIILHBIX PECYPCOB;
BHOCHTL KOPPEKTHELL B JICATCILHOCTh, OICHHBATL COOTBETCTBHE PE3YJILTATOR
LLCJISIM, OLLCHUBATL PUCKH HOCICIACTBHI JICATCIILHOCTH,
KOOPJIMHUPOBATL It BBLIIOJIHATL — PaboTy B YCHOBHSIX  pealibHOIO,
BUPTYaJILHOIO W KOMOMHMPOBAHHOTO B3aUMOICHCTBHS;
PasBUBATL KPCATHBHOE MBIIJICHUE MPH PEILICHUH SKU3HEHHBIX NIPOOIIeM.
basosbie necsepoBaTeabekue acicTBs:
BIIAJICTL HAYUHOH TCPMHUHOJIOIUEH, KIIOUCBBIMU TOHSATHSIMM M METOAMM
Gusnueckoii nayku,



'

BAQICTL HABBIKAMH yueOHO-MCCIIEI0BATEILCKON W IPOCKTHOI JIes T/ bHOCTH
B 0011aCTH DU3NKH, CHIOCOBGHOCTLIO H FOTOBHOCTBIO K CaMOCTOSITCIbHOMY MOHCKY
MCTONIOB PCILICHHS 3a/lat (PU3HUECKOTO COACPKAHMS, NPHMEHEHHIO PasIHYHbIX
METO/I0B [103HaHMUs;

BIANCTL  BUIAMH  JICATCIIBHOCTH 110 [OJYHYCHHIO HOBOIO 3HAHMS. €10
WHTEPIIpeTaliK, 11peodpa3oBaHUIo M NPUMEHEHHIO B PasiHUHbIX yueOHbIX
CHTYALUSIX, B TOM HHC/IC 1IPU CO3aHHN YUeOHBIX POCKTOB B 061aCTH (H3HKH;

BBISIBILATL - TIDHUMITHO-CIIC/ICTBCHHBIC  CBA3M M AKTyalM3MpoBaTh 3ajavy,
BRUIBMTATL TUNOTE3Y ¢C PeUICHHS, HAXOJMThL apryMeHThl JUIS JIOKA3aTelhbeTRa
CBOMX YTBCPIKACHHH, 30/1aBaTh NAPAMETPhI H KPUTEPHUU PELLICHHSI:

AHAIN3UPOBATE  1I0JIYUCHHBIC B XOJE PpCLICHHMS 3a/aud  pe3yibTaThl,
KPUTHUCCKH OLCHHBATL HX JIOCTOBCPHOCTD, MPOrHO3ZHPOBATE M3MEHEHHUE B HOBbIX
VCIIOBUSIX,

CTaBUTh W (hopMmyiHpoBaTh COOCTBEHHbIC 3ajauld B oOpaszoBaTenLHON
ACSITCIILHOCTH, B TOM YHCIIE HPH H3YYCHUN (PH3UKM;

A4BaTh OLUCHKY HOBLIM CUTYAILIMAM, OLEHHUBATL HPHOOPETEHHBIH OIbIT:

YMCTL  HEPCHOCHThL  3HAHUS 10  (QHU3HKE B [PAKTHYECKYIO 00JacTh
KH3HEACSATCIIbHOCTH;

YMETh HHTEIPHPORBATL 3HAHUS M3 Pa3HLIX NPCAMETHBIX 001acTeil:

BBIABHIATL HOBLIC 1JICH, TIPEAIAraTh OPUTHHAILHBIC TOAXO0/bI M PellCHHS;

CTABMTH NPOOIICMbI 1 38)1a4H, JOTYCKAIONIHE albTePHATHBHBIC PCLICHHSI,
Pabora ¢ undopmanneii:

BAQACTL HABBIKAMH NOJYYCHHSI MHDOPMAIMH (H3UUCCKOrO COJIepKalins 13
HCTOUHHKOB  pasHbIX THIIOB, CAMOCTOSITC/ILHO OCYLICCTBIATL OWUCK, alajius,
CHCTEMATH3AIMIO W HIFTCPIPETAIIO HH(POPMALMKM  PA3ANMHBIX BHJIOB U (OpM
[PE/ICTaBACHHUSI;

OLEHHBATH JIOCTOBCPHOCTH HH(OPMAILHH;

HCHONB30BATL  CPEJICTBA  MH(QOPMALMOHHBIX M KOMMYHHKALMOHHBIX
TEXHOJIOIHH B PEIICHHH KOTHUTHBHLIX, KOMMYHHKATUBHBIX M OPraHW3alionibix
3aja4 ¢ cobmonennem TpeGOBAHMH  OPrOHOMHMKHM, TEXHUKH Oe30MacHOCTH,
PHIHCHBL,  pecypcocOeperkeHns,  MPaBOBBIX M OTHYCCKHX  HOPM,  HOPM
uH(opManuoHoi 6¢3011acH0CTH;

Co3MaBaTh TEKCTLI (PH3MUECKOrO COJlepKatusl B pasiinunbix Qopamarax ¢
YHCTOM Ha3HAuYCHUst HHDOPMAIIMU 1 LCIEBOH ayJIMTOPHH, BBIGHPAS ONTHMAILHYIO
(popmy npejicTaBieHus 1 BU3YaIU3aLlu.

Kommyunkatusubie yuusepeajasubie yueduble xciicrus:
OCYWICCTBIATL  ODHICHHE  Ha  ypokaX (M3HKH W BO  BHC-YPOHHOI]
JESATE/IBHOCTH;



paclioshaBaTh — NPC/UTOCLUIKH — KOHMINKTHBIX — CHTYAUMH M cMsiraarth
KOH(JIMKThI;

PasBEPHYTO M JIOIHYHO M3NAraTh CBOIO TOYKY 3PCHHUA € HCIO/BL30BAHUEM
SI3LIKOBBIX CPEJICTB;

MOHUMATEL W WCIIO/1L30BATh IPEHMYIIECTBA KOMAIUIHON HHJIUBH LY AJ1bHOI
padoThl;

BLIOMpPATL TEMATHKY W METO/bI COBMECTHBIX JICHCTBHI c yudrom obrux
HHTEPCCOB M BOSMOKHOCTCH Ka)l0ro wieHa KOJIeKTHBA:

HPUHUMATL  LIeJIM COBMECTHOH  JIGATESILHOCTH,  OpraHu3OBLIBATL I
KOOP/IMHHPOBATE  JICHCTBUA 10 €€ JOCTHKEHHMIO: COCTaBIsTh IJIaH AeiicTBuil,
PACHPEACIATE POl ¢ yuCTOM MHCHHIH y4acTHMKOB, OGCYKUATH PE3yILTAThI
COBMECTHOH paboThl;

OUCHHMBATL KAUCCTBO CBOCTO BKIA/AA M KaXKIOrO YHACTHHKA KOMAHAbl B
OOILHI Pe3yBTAT N0 Pa3paboTaHHBIM KPUTCPHSIM;

HPCAJIAraTh  HOBLIC 1IPOCKTHI, OUEHMBATH WJICH C 1OZULUHH  HOBH3IILL.
OPHIMHAIBHOCTH, NPAKTHUYCCKOH 3HAUUMOCTH:

OCYMICCTBIATE - TIOSHTHBHOE  CTPATEIHYECKOE  1I0BEACHHE B Pasinuiibix
CHTYALHSIX, MPOSIBIISATEL TBOPYECTBO U BOODPAKEHHE, ObIThH HITHLMATHBIBIM,

Peryastrusubie ynngcpeaibubie yaebiibie aeiicrsis
Camoopranusanus:

CAMOCTOATEJILHO OCYIICCTRISTE MMO3HABATENIBHYIO AESITENLHOCTL B 0BJaCTH
(PU3UKH W aCTPOHOMUI, BBISBIISATL NPOOIEMBI, CTaBUTL W (POPMYIHPOBATE
COOCTBEHHBIE 3a/1a4H;

CaAMOCTOATEIBHO COCTABISTL IJIAH PCLICHMS PACUETHBIX M KAUCCTBEHHbIX
3aJat, Hiak BLITOTHCHHIS IPAKTHYECKOH paboThl ¢ YUETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOMKHOCTCH M [IPCATIONTCHMIL:

JLABATH OLCHKY HOBLIM CHTYaLIUSIM:

PACHIMPATE paMKH yUCOHOIO NPE/IMETa Ha OCHOBE JIMUHBIX PEATOUTEHNI:

ACHATL oco3HaniiLbiil - BLIOOP, aprymenTHpoBath c¢ro, Oparh Ha  ccOs
OTBCTCTBCHHOCTL 3a PEUICHHUE,

1 OUEHHUBATHL IPHOOPCTEHHBII OlBIT;

CrocoOCTBOBATL  (DOPMUPOBAHHIO W TIPOSIBICHHIO IPYJHLHKE B 0o0nacTH

(PM3MKH, MOCTOSHHO 1OBLINATL CBOIT 06pa3zoBaTenbHbI 1 KYJIBTYPHBIA YPOBCHL.
CHMOKOII'I‘[)Oth, IMOIOHAJILHBIH HHTELJIEKT!:

AaBaTh OLCHKY HOBLIM CHTYalMsIM, BHOCUTL KOPPEKTHBLI B JICSTCIBLHOCT,
OLEHMUBATH COOTBCTCTBHEC PE3YJILTATOR IEJISIM,

BIQJICTL  HABLIKAMM  [O3HABATEJILHON  pec

JICKCHH  KakK  0CO3HAHHS
COBEPILACMBIX JICHCTBIIT M MBICIHTCAbHBLIX POLCCCOB, HX  PE3YJLTATOR W
OCHOBaHMWII;



MCTIONBL30BAThL HPHEMBL peduiekcHU Ui OLeHKH CUTYallnu, BLIOOpa BEpHOro
peluenus;

YMETL  OUCHHUBATL PUCKM M CBOCBPEMEHHO MPHHUMATL PELICHHsS 110 HX
CHHIKCHHIO;

HPHHUMATL  MOTHBLI W apryMEHTBI JIPYTHX [pH  aHalu3e Pe3yILTATOR
JIeSATe/ILHOCTH;

NpuHUMarTh ceds, HOHMMAasl CBOM HEJIOCTATKH W JIOCTOMHCTRA:

NPHHUMATL  MOTHBLI M AQpryMCHTLI JIPYFHX TIPH  aHaju3e Pe3VILTATOB
JCHTCIABHOCTH;

NPU3HABATL CBOC HPABO W NPABO JPYIUX HA OLLIHOKH,

B nporecce socTimkenus THUHOCTHBIX PE3YJILTATOR OCBOEHHS [IPOIPAMMD]
1o Qu3MKe st ypoBs cpeanero  oduiero obpasosanus y 00yyalomxcs
COBEPILICHCTBYCTCS IMOIHOHAIILHBIH MHTEJJIEKT, Ipeanoiaraloniii
ChOPMUPOBAHHOCTD:

CaMOCO3HaHHs1, BKIIOUAIOUIETO CIIOCOOHOCTL MOHUMATH CBOE IMOLIMOHALHOE
COCTOSHHE, BHUJIETh HAIIPABIICHNUS Pa3BUTHS COOCTBEHHON IMOLMOHAIBHOI chepnl,
OLITh yBepeHHLIM B cele:

CAMOPCIyIMPOBAIs, BKJIIOHAIOUIEIO CAMOKOHTPOJIL, YMEHHE pUHUMATE
OTBCTCTBEHHOCTL  3a  CBOE  TIOBEJICHHUE, CIHOCOOHOCTL AAarTUpoBaTLCH K
IMOUHOHAILHBIM M3MCHCHHAM U POSIBISITH THOKOCTh, ObITh OTKPBITHLIM HOBOMY

BHYTPCHHEH MOTHBAILMH, BKJIIOYAIONEH CTPEMJICHHUE K JIOCTHACHHIO LIEJIH H
YCHCXY, ONTHMH3M, WHHIIMATHBHOCTL, YMCHHUE ACHCTBOBATH HCXOAS M3 CBOMHX
BO3MOYKHOCTEIH;

IMMATHH, BKJIOUAIONICH Cr1O0COOHOCTE NOHUMATE IMOIHOHAILHOC COCTOSIHE
APYIHX, = YHUUTBIBATL  CI'O  [IPH  OCYLIECTBICHHH  OOLUCHUS, CNOCOBHOCTL K
COYYBCTBHIO U COMNEPEIKHBAHUIO,

- COMMAJILHBIX HABBLIKOB, BKJIIOUAIOIUX CIIOCOBHOCTD BLICTPAHBATH OTHOILICHUSI
C IPYTUMH JIOABMH, 3a00THThCA, MPOSIBISTH HHTEPEC U paspenaTh KOH(JIUKThI.

NPEJIMETHBIE PE3YNBTATDI

K konuy obyucnns B 10 xmacee npeavernbie pesylibrarhl Ha 6a30BOM
YPOBHE J0JIKHBI OTPazkatsh chopMupoBantocTs y 08yualonmxes yMeHuii:

ACMOHCTPHPOBATL 11a IPUMEPAX posib U MeCcTo (PU3HKH B (JOPMHPOBAIIHH
COBPCMEHIOH HAayuHOIl KAPTHHBI MUPA, B Pa3BUTHH COBPEMEHHON TeXHUKH i
TCXHOJIOTHH, B IPAKTHYCCKON JCATENLHOCTH THOCH:

YHUUTBIBATE  IPAlHILl  NPUMCHCHHS  W3YUYEHHbLIX  (U3MUECKUX  MOJIelieil:
MATCpUalibHas TOUKA, HHCPUHATIBHAS chucTema oTcuéra, abComoTHO TREPI0E Te10,
MACAILHBIHA ra3s, MOJICIIM CTPOCHUS TA30B, KHAKOCTEH U TBEPABIX Tell, TOUCUHbI]]
MIEKTPUYCCKUH 3apsi/L 1IPH PeIleHUH (BU3MUCCKUX 3a/1a4;



pacro3tasath (Pi3iteckue spicHus (1Ipolecesl) U OO BICHATL UX HA OCHOBE
2AKOHOB MEXAHMKH, MOJICKY/ISPHO-KUHETHUECKOH TEOPHH CTPOCHHS BEILCCTRA H
YICKTPOJMHAMUKH:  PABIIOMEPHOE M PABHOYCKOPCHHOC HpSAMOJIHHEHHOE
ABMIKEHHe, cBOOGOIHOC [MaJieHHe TeJ, JBMKEHWE [0 OKPYKHOCTH, HHCPHIA,
gzaumoeiictaue tei, Juihdysus, OpOyHOBCKOE JBUAKCHHC, CTPOCHHC WKUIKOCTEH
W TBEPBIX Tell, H3Menene 00bEMa Tell NpU HarpeBalium (OXJIQIKAEHHH ), TEILIOBOC
paBHOBECHE, HMCMApeHue, KOHACHCAUHMS, IUIABICHUE, KPUCTAIIN3ALNA, KWIICHHE,
BIIAKHOCTDH BO3AYXa, HOBLIICHUE 1aB/ICHHS ra3a TpH Cro Harpesatii B 3AKPbLITOM
cocyile, CBA3b MEHJY [apameTpamp  COCTOsHMsI Tasda B H3oIpoleceax,
3JCKTPU3ALMS TeJl, B3aHMOICHCTBHE 3apsIlOB;

OMMCLIBATL MEXAHNUECKOE JABMIKEHNE, HCIIONbL3Ys (PH3HUCCKUC BCIHUHILL
KOOp/IMHATA, [1YTh, [CPEMCIIEHHE, CKOPOCTh, YCKOPCHHE, Macca Teld, CHJIa,
UMIYJIbC Tela, KHHETHHCCKAs DHEprus, NOTEHIHANbHas SHEPrusl, MEXAHHHCCRAA
paboTa, MeXaHMueckas MOILHOCTDL [IpH  ONHUCaHnn  [PABHIALHO TPAKTOBATh
(GUIMUECKHIT CMBIC HCHOB3YCMBIX  BC/IMUHH,  HX obo3HauCHUs W CJIHHHILLBL,
HAXO/WMTL (POPMYJIbI, CBI3BIBAIOLIME JAHHYIO GUIMHUCCKYIO BEJIHYMIY C JPYTHMH
BEJIMUMHAMM,

OIMCBIBATL M3YUCHHBIC TEIUIOBBIC CBOMCTBA TCHI M TCILIOBLIC SIBACHIA,
HCTONB3ys  (PM3MUECKUC BEJMUMHBL JlaBjiCHUE Tasa, TeMmlcparypa, cpeJitsis
KHHETHYECKas DHEPIrHs XAa0THUECKOrO JIBUIKEHMS MOJICKYl, CPEAHCKBA/IpATHHHA
CKOPOCTL MOJIEKYI, KOJIHUUECTBO TEIUIOThI, BHYTPCHH SHCPIA, pabora rasa,
koa(DUIHEHT TOJIE3HOTO  JACHCTBHUS  TEIIOBOTO  ABHIATENS  TIPH OlnUcanum
PAaBHILHO  TPAKTOBATL (GU3MYCCKHIl  CMBICIL  HCTIONBIYCMbBIX  BEJIMUHIL - HX
0B03HAUCHUS W CAMINILL,  HaxojnTh  (OpMYITbl,  CBA3LIBAIONAC  JIAHHYIO
(QU3HHCCKYIO BEJIMUKHY ¢ JAPYIHMHI BEIHUHHAM,

OMUCHIBATE M3YUCHIILIC HCKTPUIECKHE CBOMCTBA BEIECTRA H DJICKTPHHCCKHUC
apiieHrst (11pOLIECChl), HCHONL3YS (PHINYCCKUC BCIHUHIHLL YICKTPUUCCKHI 3apsiL,
YIEKTPHUUECKOE 10JIe, HANPSHKEHHOCTD 1015, HOTCHIIMAI, PA3HOCTE HOTCHILMAIIOR,
Npy  OMUCAHMM [IPABHILHO  TPaKTOBaTh (pr3MUECKUIT  CMBIC  MCHOJIB3YCMBIX
BEJIMUMH, WX 0003HAHCHWS W CJIMHHIL yKa3bIBaTh dopMyJIbl, CBA3BIBAIOLLINMC
JAHHYIO PU3MUECKYIO BE/IMUHHY € IPYTHMU BEJIHTHHAMM,

AHATN3UPOBATL (I3HUCCKUE 1IPOLCCChI W ABICHHUSA, HCIONB3YA dpuznuecKue
3aKOHBI M NIPHHIMIIBE 30KOH BCEMHUPHOTO TArOTEHNA, [, 11 n 111 3axoubr HbioTola,
30KOH  COXPAHEHMsl MCXaHMUECKOH OHEPruH, 3aKoH  COXPAHCHI HMITYIIBCA,
NPUHIAIT  CYTIEPIO3HILHI CHJI, PHHLAIT PaBHONpaBHi HHCPIHAILHBIX  CHCTCM
OTCUETa, MOJEKYNAPHO-KHHETHUCCKYIO TCOPHIO CTPOCHHMS  BCHICCTHA, ra30BbIC
3akolibl, CBA3L Cpejlicil KHIETHUCCKOH JHEPrUK TEIIIOBOTO JABUACHN MOJICKY- ¢
aGeoIOTHON TeMIICpaTy poil, NepBbii 3aKOH TCPMOANHAMHKH, 3aKOll COXpaHeHUs
HICKTPHYECKOIO  3apsi/ia,  3daKOH ICynona, 1pu TOM  pasjiMiath  CIOBCCHYIO



hopmynnposky 3akona, cro MaTeMaTHUCCKOC BLIPAKEIHE W YCIOBHS (rpaHuiLb,
00JIaCTH) NPUMEHUMOCTI:

OOBACHSITE  OCHOBILIC HNPHHUMIILL - JICHCTBUS  MalliH, Hpudopos  u
TEXHHYCCKUX yCTPOHCTE; PasinyaTh yCaOBUS HX 6e30nacHOro Menonb3oBanus 1
[OBCE/HEBHO KU

BBIIOJIHSTE  DKCHCPHUMEHTBl 110 MCC/E/I0BANNIO (pu3uyeckux  sBieHuil 1
MPOIECCOB ¢ MCHOAL3OBAHUEM TIPAMBIX M KOCBEHHLIX U3MEPEHHI, 1pu 2ToM
(bopmynuponars npodiemy/3anauy i FUIoTesy  yueOHOro  skcrnepumenta,
cobHparth ycTaHoBKy i3 [PCIVIOKCHHOrO  000PYOBAHUS, TPOBOANTL OBIT I
(bopmyHpOBATE BRIBO/LI:

OCYLIECTBIISITH MPSAMBIE U KOCBEHHbIE H3MEPCHHUSI (PU3HUECKHX BEJIHYMII, NpH
OTOM BBIOMPATH ONTHMAILHBIN CHOCOR M3MCPCHUS U UCITOJIB30BATL H3BECTHbIE
METO/LLI OLICHKH MOrpelinocTel H3MepeHuii:

HCCICNOBATE  3ABMCHMOCTH  MEXkKAY  (DU3MUECKHMM BCJIMMHHAMH ¢
UCIIONIL3OBAHHEM  LIPIMBLIX H3MEpeHHil, P 3TOM  KOHCTPYUPOBATL  YCTAHOBKY,
(GukcupoBath pesyliLTATHI HOJNYYECHHOH 3aBUCHMOCTH (DU3MUCCKUX BCIHUMN B
BUJE TadANIL U FPaGHKOB, JICaTh BBIBOLI 110 pe3ybTaTam HCClIe/I0BaHMS:

cobuoiaTh npasiia Ge3onacHoro TPpYJa NpH NPOBCHCHHHU HCCIIC/IOBANNMIT B
pamKax  yuedHoro Jkciepumerirta, YUCOHO-HCCIeI0BATCALCKONH 1 MPOCKTHOI
ACITCILHOCTH € HCHOJIL30BAHUEM U3MEPHTEIILHBIX YCTPOHCTB 1 naboparopioro
000py loBaHs;

pellaTh pacuCTHLIC 3aJla4d ¢ SIBHO 3a/aHHOMN (busnyeckoit  Mojenbio,
HCHOB3Y s (PU3UYCCKHE 3aKOHDI U IPUHIMIIBL, HAa OCHOBC aHaIM3a YCIOBUS 3a/1a4u
BLIOUPATh (PH3HUCCKYIO MOMED, BHLIC/STH (bu3MUecKue BelMUMIHBL W (Gopmyiib,
HeoOXoAMMBIC JuIst ef pelieHus, NPOBOAUTEL pacuCTbl M OUEHUBATL PEAbLHOCT
[OJIYHCHHOIO 3HAYEH M (DUZHUCCKOH BeIIMUMHBI:

PCIIATL KAYCCTBCHIILIC 3a/a41: BRICTPAUBATL JIOIHUYCCKH HEIPOTHBOPCUHBY IO
HCHOUKY  paccysiciil ¢ onopoil na u3yuyeHuble 3aKoibl, 3AKOHOMEPHOCTH 1
Gusuueckue sBieHNs:

MCIIOJIL30BAT IpH peleHnn yuedHbIxX 3aj1au COBPEMCHHBIEC
HHDOPMALOHHBIC TEXHOIOIHHT JUIS HOHCKA, CTPYKTYPHPOBAHUS, HHTCPIIPETAllMH
W npeacrasienus yueGuoii u HAYHHO-TTONYSPHOR MHPOPMAIHK, 110JYYEHHON 13
PABIHUHBIX MCTOUHHKOB, KPHTHUYCCKH aHal H3UPOBATE NOJYHACMYI0 HH(DOPMAIHIO;

HPUBOIANTE TIPUMEPDLI BKJIAa POCCHIICKHUX U 3apyBeskHbIX YUEHBLIX-(DH3UKOB B
PA3BHTHE  Hayku, o0BSACHEHHE MPOIECcCcoB OKpYKalOlIero Mupa, B pazBUTHE
TEXHUKH M TCXHOJIOTHI:

MCHOJIL30BATL TCOPCTUUECKUE 3HAHMUS N0 (PH3NKE B MOBCCAHEBHON KNI
JUIst obecriedenus 6e301acHoCTH HPH 00palllcHHK ¢ IPUBOPAMH M TEXHHUUCCKHM I



YCTpOHCTBaAMHU, 18 COXPAHCHHS 3710POBLS U COBIIONCHHS HOPM 3KOJIOI'HYECKOro
[TOBCACHHUSI B OKpY KaIONCii cpele;

padorarh B PYTIIC € BBITIOJIHEHUEM PA3IMYHBIX  COLMANILHBIX  poJieii,
manuposars  padoty Ipymribl,  pauMoHalibHO pacnpenciaTs o0A3aHHOCTH 1
IUTAHUPOBATL JICSTCILHOCTE B HCCTAHNTAPTHBIX CUTYALMSIX, aIeKBATHO OIICHHUBATL
BRI KaX/10I'0 U3 YHaCTHHKOB FPYIIIBL B PEHICHHE paccMaTpUBACMOL HPoOJIeMbI,

K xonigy obdyuchust B 11 kaacee HPCAMCTHBIE pe3ylibTaThl Ha 0a30BOM
YPOBHC A0JIKHBI OTPaskaTl CHOPMHPOBAHHOCTD y 00yyalonmxcs YMEHHIT:

ACMOHCTPUPOBATEL 11a NpHMepax poJIb W MecTo (pH3MKH B (hopmupoBarn
COBPEMCHHON Hayuoii KAPTHHBL MHpA, B pasBUTHH COBPCMCHHOH TCXHHUKH M
TEXHOJIOTHiH, B HPAKTHYCCKONH eI TCILHOCTH JHOJCH, LIRJIOCTHOCTL H eJIIHHCTRO
(pu3HuecKoll KapTH LI MuUpa;

YHHTBIBATL  IPAHUILI  [IPUMEHEHMs M3YUCHHBIX  (DU3HYECKUX  MoOJleIieli:
TOYCHHBIH ICKTPUUECK ] 3ApsL, JIyY CBETd, TOUCUHBIH HCTOYHUK CBeTa, siepias
MOJIC/Ib aTroma, HYKJIOHHAS MOJETh aTOMHOrO AApa TpU peteHnn Gpusnyeckmx
3ajiau;

pacrnosHaBaTh (PU3HUCCKHE SIBJICHUS (rpotteccnl) U OOBSICHATL X HA OCHOBE
3AKOHOB DICKTPOAMHAMHKH W KBAIITORO (pu3uKH; MICKTPUYUCCKAs NPOBOIUMOCT,
TCIJIOBOE, CBETOBOC, XHMHYECKOE, MArHHTHOE JCHCTBUS TOKA, B3AUMOJICHICTRHE
MarHUTOB,  JJIEKTPOMAl' M THAS HIDLYKIUS,  ICHCTBHE  MAriuTHOIO (1048 1A
HPOBOJHUK C TOKOM M JABHIKYIIHHCS 3apsijl, AICKTPOMArHHTHLIC KOJIeOanus i
BOJIHbBL, [PAMOJTHHEHHOC paciipocrpancuue cseta, oTpameHue, npenoMieHue,
nurepdepenius, JHpackims  wu HoJsipusallkg - CBeTa,  JAUcnepeus cBeTa,
(GoTornekTpruyecKmii Apdexr (poroadexr), cBeTorOE JaBJICHUE, BO3HUKHOBEH e
JIMHEHYaTOro CHCKTpa aroma BOJOpOJla, ecTecTBeHHAsS U MCKYCCTBEHHAS
PAIMOAKTUBHOCTS,

OMUCLIBATL U3YUCHHLIC CBONHCTBA BellecTsa (2JIEKTpHYUECKHE, MarHuTHbIE,
OITHYCCKHE, DICKTPHHCCKYIO IPOBOJIMMOCTD pa3IHYHLIX cpen) 2
AICKTPOMAHUTHLIC  $SIBJICHMS (npotrieccel), HCIIONB3YSl  (DU3UUCCKHE BeJIMUNHL]:
MICKTPUUYCCKHUH 3apsil. cujla Toka, AICKTPHUCCKOE HAlIpsKeHHE, WEKTPUUCCKOEC
CONPOTHBJICHHE, Pa3HOCTL MOTCHLMAJIOBR, ICKTPOABHIKYII@As cHila, padoTa ToKd,
UHAYKIIUA  MarHuTHOro 10Jsl,  cHila Awmiiepa, cuia Jlopenua, HHIYKTHBHOCTL
KATYIIKM, SHCPIUsl JICKTPHYECKOrO M MArHUTHOLO MOJICH, NEPHOIL M HacTOTa
KostedaHuii B koJjeGareibioM KOHTYpPEC, 3apsi/l M CcHjla TOKa B rnpolecce
FAPMOHHYECKUX  ICKTPOMATHUTI BIX KosicOanmi, (hokycHoe paccrosime  u
OHTHYECKAs CHJIa JIMH3LL, [P ONMcal HPaBHIILHO TPAKTOBATL  (PH3HUCCKHI]
CMBICL  HCIIONL3YEMbIX  BCJIMYMH, HX o0o3HaveHus u CAMHHULLLL,  YKA3bIBATH
(Gopmysiel,  CBsIZBIBAIONIHE HaHHYI0  QPU3HYUECKY10 BCIMYUHY € JIpYrUMH
BEJIHYHHAMMU;



OINMCLIBATE  M3YHCIHILIC KBAHTOBLIC SRBJACHHS M HPOLECCHI,  HCIIOIIb3Y S
(PH3UUCCKHE BEJIHYHIILI CKOPOCTH WICKTPOMATHUTHBIX  BOJIH, JUIMHA BOJIHLI M
HACToOTa CBeTA, SHEPIHsl 1 UMITYIILC (hoTOHa, MEPUOLL NOJTy pacriaia, IHeprust Cusi3H
dTOMHDBIX  SIIep, NpH  OlHCAHMH  1IPABHIILHO TPaKTOBATL (DU3MUECKUIT  CMBIC
HCIIONB3YCMBIX BEIIMUMIL, MX 0003HAYCHUSI | CAMHMIBL,  yKa3bIBaTL (YOPMYJIbI,
CBA3BIBAIOIINE  NaHHyIo  (pu3HUEcKyIo BEJIMUUHY € JIPYIHMH  BeJMYHHAM,
BLITHCIIATE 3HAUYCHHE (DH3INUECKON BETUU ML

AHAIM3HPOBATL (DH3HUCCKHE TTPOLECChl ABJICHUA, HCnonb3ys (husuucckue
3AKOHDLL W npHHIMNeL: 3akon OMa, 3aKOHBI MOCHEN0BATELHOIO | napauielibHoro
COCAMHEHUS  TIpOBOJUIMKOB, 3akoH Jlxoyns—Jlena, saxorn VICKTPOMAIHUTHO
MHAYKIIH, 3aKOH npsmMolnneiiHoro pacnpocrpatienus CBCTA, 3aKOHLI OTPAIKCHHS
CBCTA, 3aKOHBL HpejiozuicHus cBeta, ypaBHeHHe iiHurTeiina s porordderra,
3AKOH COXPAHCHHUS DHEPIMH, 3aKOH COXpaHEeHHs MMITYJILCA, 3aKOH COXPaHCHHs
VICKTPHUCCKOIO 3apsi/a, 3aKOH COXPAHEHUS MACCOBOI'O Hucha, noctyharst bopa,
SAKOH PAMOaKTUBIONO paciiajia, 11PH YTOM paziinyarh CJHOBCCHYIO (DOPMYIIHPOBKY
3aKOHa, ero MaTemMarTHYeCKOe BhIpakeHHe M YCI0BHs  (rpaHuibl, obnacti)
[IPHMEHUMOCTH;

ONPEICIATE HANPABICHUE BEKTOPA MHAYKIIMH MAarHHTHOIO T10.1s IPOBOJIHHKA
C TOKOM, CHJIbI AMIIEPa 1 CHJIbI Jlopenia;

CTPOUTR M ONHCLIBATL  M300paKeHUe, CO3/aBAEMOE ILIOCKHM 3CPKAJIOM,
TOHKOMH JINH30M;

BBITIOIHATE  OKCICPUMEHTBL 110 HCCHCAOBAHMIO  (DH3MYCCKUX  SIBICHHI] I
IPOICCCOB ¢ HCTONL30BAHMEM TPAMBIX U KOCBCHHLIX H3MCpeHuii: 11pu yrom
(

JOPMYyJIHpoBaTh  npodiiemy/3anauy runoresy  yuebHoro  sxcnepumelira,
coduparh yCTaHoBKy 113 HPCIUIOIKCHIIOrO  000pY/IOBAHUS, 1IPOBOAHTEL OlLIT I
(popmyHpOBaTH BLIBO(LI:

OCYLICCTRIATL 1HPANMbIC M KOCBEHHBIE H3MEPCHHS pusniecknx Benym, 1PH
3TOM BBIOMPATL ONTUMAIBHLIN CHOCOG MU3MEPCHUSL M MCHOJIL30BATL H3BCCTHLIC
METO/bl OLIEHKH MOIpelHocTeld H3MEPEHHI;

HCCIICN0BATL  3aBHCHUMOCTH  (PU3HYECKUX  BEJIMUMH  © HCIOJIb30BAHHEM
MPAMBIX  MU3MEPEHUIT: 1ipH 3TOM ROHCTPYHPOBATh  yCTAHOBKY, (hMKCHPOBATH
PE3YJILTATBI MOJIyHEHITON 3aBUCUMOCTH (DU3HYECKHX BeJHUHH B BUjie taduui u
FPa(UKOB, JCaaTh BBIBOLI 10 PE3ysIbTaTaM HCClIelOBAHMS;

cobiuonats npasiia Gesonachoro TpyAa Nnpu 1pOBEJICHHHM HCCIIC/I0BAHMIT B
pamkax yuebuoro sicricpumerira, yueOHO-HCCIIe/IoBATCIILCKONH 1 HPOCKTHOM
ACATEIILHOCTH € UCHOJIB3OBAHUEM HIMEPHTENBHBIX YCTPOHCTB M nabopatopHoro
o0opytoBatus;

peliaTL  pacuCribic 3a/a4n ¢ ABHO  3ANAHHOI (puznueckoit  moselbio,
HCITONB3Y S (PU3UUCCKHC 30KOHBI U HPHHIAIIBL, HA OCHOBE aHaiM3a YCIOBHS 3a/1a4 1



BBIOMpaTh (usnueckyio vosnesn, BRIACISITE (DM3MUECKHE BelMUUHB 1 Gopmylinl,
HeoOXOMMBIE JUIsl o PCHICHUS, NIPOBOJMMTL PACUEThI U OLEHUBATE pPeaibLHOCTL
MOIYUEHHOI'O 3HaYel i (pusuueckoit Besnunmp:

PCLIATL KAUCCTBCHIbIC 3a1a4H: BLICTPANBATH JIOIMHYeCKH HETMPOTHRBOPEUHBYIO
HCHOYUKY  paccyxachuii ¢ onopoif na H3YHCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH 1
(pusnieckne snenms:

HCITOJIL30BATD HpH peleHn yueOHbIX 3a/1au COBPEMEHHBIC
HH(OPMAIHOHHBIE TEXHONOMH 1 HOUCKA, CTPYKTYPUPOBaHUS, HHTEpHpETalliy
H npejacTaniieHus yuelioii u Hay1HO-nonyaspHolt uH(popmaLmuu, noaydenoi s
PA3/IMYHBIX HCTOUHHKOB, KPUTHYECKH AHTH3HPOBATE MOJYYAEMYIO HH(BOPMALMIO:

OOBSACHSITH  TIPUHIHITBI JCHCTBUS  MalluH, HPHOOPOB M TeXHHYECKHX
YCTPOHCTR, pasjiMuarh ycioBHS UX 6e301acHOr0 HCITONIL30BAHMS B 1IOBCEUICRIIOl
KU3HMU,

HPUBOLNTE NPUMCPLI BKJIAJA POCCHICKHX 1 3apYOCHHBIX YUEHBIX-(DH3HKOB B
PA3BUTHE HAYKH, B O0LACHCHHE HPOLCCCOB OKpYyAIOLIEIO MUPa, B Pa3BHTHe
TCXHUKH U TEXHOJIOI'HIT:

HCIIOJIL30BATL TCOPCTUHECKUE 3HAHMS [0 bu3MKe B noBce/HEBHON K31y
At obecneyenns Ge3onaciioeTy npu obpatiennu ¢ npuGopamu TEXHHYCCKHMM
YCTPOHCTBAMHM, JULSI COXPAHCHUS 3/L0pOBLsL H CODIOICHNST HOPM IKOIOIHUCCKOIO
[OBEACHHUS B OKpYkaloleil cpee:

paborath B rpyinie ¢ BhITIONHEHHEM Pa3JIMMHBIX - COLUMAILHBIX  posieil,
[VIAHUPOBATL  paboTy  IPYMIbl, palHoHANBHO pacrpe/eiaTh - 00s3anHoCTH ¢
UIAHHPOBATL ACATEILHOCTL B HECTAHJAPTHBIX CUTYALHsIX, aJIEKBATHO OLLCHHBATE
BRIIAN KAKIOT0 U3 yHACTHHKOB MPYIIILI B pelienme paccmaTpusacMoii npobem.
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