


1. HOACHUTEJIBHASA 3AIINCKA

[TporpaMMa coCTaB/icHa Ha OCHOBE AaBTOPCKOM paboueil mporpammsl A.B.
[MMaranunoit «Mocksa. [Ipoceemenne, 2018r.». JlaHHas mporpaMMa pean3yeTrcs
P MCTIOJIB30BAaHUK YYeOHUMKOB «®Dusnka 10, 11» muaum «Kimaccnueckuii Kypey»
aropoB: ['.S1.Msakumer, b.b.byxosues, H.H.Corckuii, B. M. Yapyrun / [Tox pen.
H.A IlapdenTbeBoii u pazpaboTaHa B COOTBETCTBHU:

®denepalibHOTO TOCYJapPCTBEHHOTO 00Pa30BATENBHOIO CTaHAAPTA CPEIHETO
o0mero o0pazoBaHus (YTBEPKIAEH mprkazoM MuHoOpHayku Poccuu Ne 413
ot 17 mas 2012 roja) ¢ BMEHECHUSIMU U TIOMIOJIHEHUSIMHU OT: 29 nexadps 2014
r., 31 nexaOps 2015 r., 7 urons 2017 1.
OenepanibHbIid 3ak0H Poccuniickoit @eaepanmu ot 29.12.2012 roma N2 273 -
D3 «O06 obpazoannu B Poccuiickoit deaepanumny,
denepanbHblid TOCYIapCTBEHHBIA 00pa30BaTEIbHbIN CTaHAAPT OCHOBHOIO
o0mero  00pa3oBaHusl, YTBEPXKICHHBIM MNPUKa3oM  MHWHHCTEPCTBOM
oOpazoBanus 1 Hayku Poccum ot 17.12.2010 Ne 1897,
[Tpuka3 MunucrepcTBa oOpa3oBanus U Hayku PO Nel577 or 31 nexabps
2015 1. «O BHECEHMM W3MEHEHWl B (QenepalibHblii TOCyAapCTBEHHBIN
oOpa3oBareibHBIl  CTAHAAPT  OCHOBHOrO  0OWIEro  0Opa3oBaHMs,
VTBEPKACHHBI  MpuKazoM MuHHCTEpCTBA 00pa3oBaHUsT W HAYKH
Poccuiickoii ®eaepanum ot 17 nekadps 2010 r. Ne 1897»;
[TpuMepHBIE MPOrpaMMsl IO y4eOHOMY MpeaMeTy ((pu3nka), pa3padoTaHHbIC
Ha 0CHOBe DenepanbHOr0 roCyJapCTBEHHOTO 00pa30BaATENBHOIO CTAHIAPTA
OCHOBHOTO 0011Er0 00pa3oBaHMs,
Ouzuka. 10 knacc «Knmaccuuecknii kype» aBTopos: [ S.Mskues,
b.b.byxosues, H.H.Cotckuii, B. M. Uapyrun / [lox pea. H A ITapdenTtreBoii
U aBTOpCcKo#l paboueil mporpammbl  A.B. Iaraimuoit  «Mocksa.
[Tpocsemenune, 2018r.».;
DenepanbHblii MEpeYeHb YUYEOHUKOB, YTBEP)KIACHHBIX, PEKOMEHIOBAHHBIX
(IONYIICHHBIX) K WCHOJB30BAaHUID B 00Pa30BaTEIbHOM MPOLECCE B
00pa30BaTENbHBIX OPraHU3alUsaX, PEATM3YIOIUX OPOrpaMMmbl  OOIIEro
oOpazoBaHus,
YueOnoro miana MBOY COIIl TMaliTepckoro ceabCKOro MOCENECHUs Ha
2020/2021 y4eOHbIit TOA;

2. OBIIAA XAPAKTEPUCTUKA ITPEIMETA

[IIkonmbHBIA Kypc (PU3MKA — CUCTEMOOOPA3YIOLIMHA ISl €CTECTBEHHO-HAYYHBIX
OPEIMETOB, MOCKOJBKY (PU3NYECKUE 3aKOHBI, JICKAIIME B OCHOBE MHPO3JaHUS,
SBJIIFOTCS  OCHOBOW COACPAaHHMS KypCOB XUMHM, Owoyiornu, reorpaduum u
actpoHoMuu. Du3nKa BOOPYKACT IIKOJBHUKOB HAYyYHBIM METOJOM TMO3HAHUSA,
NO3BOJISFOIIMM NOJY4YaTh OOBEKTUBHBIC 3HAHUS 00 OKPYXKAOLIEM MUPE.

Oco0eHHOCTSIMH M3JI0KEHHS COAEPKAHNS KYypPCa SIBJISIIOTCH:

€IMHCTBO M B3aMMOCBS3b BCEX PA3JIENIOB KaK PE3yJbTaT NOCIEA0BATEIBHON
JeTanu3alud [P  M3YYEHUH CTPYKTYpbl BemiecTBa (OT MAakKpo- [0
MukpomacmTaboB). B rmmaBe «OneMeHTbl acTpO(U3WKH. DBOJIIOLHS
Beenennoit» paccmarpuBaercss oOparHas IOCIEAOBATEIBHOCTE — OT



MEHBIINX MACIITa00B K OOJIBIIAM, YTO 0OECNEYMBACT BHYTPEHHEE €TMHCTRO
Kypca,

OTCYTCTBHUE JENCHUS (PU3MKU HA KITACCUYECKYIO0 U COBpeMeHHYyro 10 kiacc:
CHEeLMATbHAS TEOPUsST OTHOCHTEIBHOCTM PacCMarpuBacTCs BCIAEA 3a
MexaHukoi HproToHa kak ee 00oOmIeHME HA Ciydail ABMKCHHS TEN CO
CKOPOCTSIMH, CPABHUMBIMHU CO CKOPOCTBIO CBETA,

JOKa3aTeNbHOCTh M3JIOKEHUST Marepuana, Oasupyromascs Ha HPOCTBIX
MAaTEMATUYECKUX METOAAX W KAUECTBEHHBIX OLCHKAX, MO3BOJISIFOLIMX
noysyunth, B 10 Kiacce BBIPAKECHUE JUISL CHJIBI TPEHUS TOKOSA W JUIS
AMIUTATY Il BBIHY>KICHHBIX KOJeOaHU MAsTHUKA, OLICHUTh PAJyC YEPHOU
JIBIPBIL,

MAaKCHMaJIbHOE MCMONb30BAHUE KOPPEKTHBIX (PHU3MYECKHX MOJEICH W
ananoruii mozenu: 10 knace — MOAEIN KPUCTAIUIA, STIEKTPU3ALUN TPECHUEM;
10 kmacc — [BWXKEHUST 4YacTUL B OJHOPOJHOM TPABUTALMOHHOM W
AJIEKTPOCTATUYECKOM TOJIAX;

00CY>KICHHE IPaHUL MPUMEHUMOCTH BCEX M3yUaeMBbIX 3aKOHOMEpHOCTEH (10
Kiacc: 3aKkoHbl HeproTtoHa, I'yka, KynoHa, ClI0)KeHHUS CKOPOCTE;

PACCMOTPEHUE MPUHIMNA JICHCTBUS COBPEMEHHBIX TEXHUYECKHX YCTPOMCTB
B 10 KJmacce: CBETOKOMMPOBAIBHON MAIIUHBL, 3JIEKTPOCTATHYECKOTO (PUITbTPA
JUIS OYMCTKM BO3JyXa OT MBUIM, KIaBUATyPbl KOMIBIOTEPA, SBICHUC
ANIEKTPU3ALNAN TPEHUEM B JAKTHUIIOCKOMHH,

OOLICKYJBTYPHBIA  acneKkT (PU3MYECKOr0 3HAHWS, peanu3auus HUACH
MEXMPEAMETHBIX cBsidel B10 Kacce: CUMMETpPHUSl B PUPOAC W >KABOIUCH,
ynpyrue naepopmanmu B OHONOTMYECKHX TKaHAX, (PU3AOJIOTHYECKOE
BO3JICHCTBUE TNEPETPY30K HA OPraHu3M, CYIIECTBOBAHHUE JIIEKTPHYECKOTO
noJist y 0.

Henu n3yyenust Gu3NKHU B CpeHeil HIKOJIe CAeAYIOLIue:

(opMupoBaHKE y OOYyYArOLIMXCS YMEHHS BUACTh W MOHMMATh LIEHHOCTB
o0pa3oBaHusl, 3HAYUMOCTh (PU3NYECKOTO 3HAHUS MJIs KaKJIOr0 YEIOBEKA,
HE3aBHCHMO OT €ro MpOoQECCHOHANBHON AEATENIBHOCTH, YMEHUH Pa3InvaTh
(aKkTel MU OUEHKW, CPABHHUBATH OLICHOYHBIC BBIBOJBI, BHUACTh WX CBS3b C
KPUTEPUSIMH OLICHOK, (OPMYJIMPOBaTh W OOOCHOBBIBATH COOCTBEHHYIO
NO3ULHIO;

(opMupoBaHKE y 00YHAFOIIKXCS LETOCTHOTO MPEACTABICHUS O MUPE U POJIH
(U3MKK B CO3JAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHBI MHUPA,
yMEHUSL OOBSICHATH MOBEACHHE OOBEKTOB M MPOLECCHl  OKPYKAFOIICH
JEUCTBATEIILHOCTA — IPUPOJHON, COMUAIBHOM, KYJIBTYPHON, TEXHUYECKON
Cpebl, UCTIOB3YS IS 3TOrO (PU3HYUECKUEC 3HAHWUS,

npuoOpeTeHre 00yYarOIMMUCS ONbITa PA3HOOOPA3HO AEATENBHOCTH, ONBITA
NO3HAHUS M CAMONO3HAHWS,  KIKOYEBBIX  HABBIKOB  (KITFOUEBBIX
KOMIIETEHTHOCTEHN ), UMEIOIMX YHUBEPCAIBHOE 3HAYCHHUE UIS Pa3IMYHBIX



BUJIOB JIEATENBHOCTH, — HABBIKOB PEIICHUS NMPOOJIEM, MPUHATHS PELICHUM,
NOKCKA, aHaM3a U 00padOTKH MH(POPMALMKA, KOMMYHUKATHBHBIX HABBIKOB,
HABBIKOB HW3MEPEHMH, COTpyAHMYECTBA, 3(P(PEKTHBHOrO Hu O€30MaCHOrO
WCIOJIb30BAHUS PA3IMYHBIX TEXHUYECKUX YCTPOUCTB;

o OBJIAJICHUE CUCTEMOH HAYYHBIX 3HAHWUH O (UBMYECKUX CBOMCTBAaX
OKPY>KarOIIET0 MUpa, 00 OCHOBHBIX (PHU3MYECKHUX 3aKOHAX M O CIOco0ax mx
MCIOJIb30BAHUS B TPAKTUYECKOMN KH3HM.

3. OCHOBHOE COJIEPKXAHHUE YUEBHOI'O MATEPUAJIA
Mexanunveckue siBJI€HHUS

e PAcno3HaBaTh MEXAHUYECKUE SIBJICHUS U OOBICHATH HA OCHOBE UMEIOIIUXCS
3HAaHUW OCHOBHBIE CBOWCTBA WJIM YCJIOBHS TPOTEKAHUA OTHUX SIBJIICHUN:
PaBHOMEPHOE W HEPABHOMEPHOE  JBWKEHUE,  PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSAMOJIMHEWNHOE JIBUKCHUE, OTHOCUTEJIBHOCTD
MEXAHUYECKOTO JIBW)KCHUS, CBOOOAHOC TAACHUE TEJ, PABHOMEPHOE
JIBWKEHUE 110 OKPYKHOCTH, WHEPLMs, B3aUMOJIECHCTBUE TEJI, PEAKTUBHOE
JIBIKECHUE, MIEpeaya JABICHAS TBEPABIMHA TEIIAMU, JKUAKOCTIMHU U Ta3aMy,
aTMOC(EPHOE TABJICHUE, MJTABAHUE TEJI, PABHOBECUE TBEPIBIX TEN, UMEIOIIUX
3aKPEIUICHHYI0 OCh BpalICHMS, KOJICOATEIbHOE JBUXKEHUE, PE30HAHC,
BOJIHOBOE JIBIKEHHE (3BYK);

o OIKCHIBATH U3YUYEHHBIE CBOMCTBA TEN U MEXAHUYECKUE SABJICHUSA, UCTIOJIB3YS
(PU3NYECKUE BEITMUUHBL. My Th, MIEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, MEPHOT
oOpanieHus, Macca Tena, MIIOTHOCTh BEHIECTBA, CHJIa (CHIIA TSDKECTH, CHIIA
YIPYTrOCTH, CUJIA TPEHHUS ), TABJIEHUE, UMITYJIbC TEJIA, KHHETHYECKAs SHEPT U,
NOTECHIUAIBHAS SHEPrUsl, MEXaHUUYECKass pad0Ta, MEXaHUYECKash MOIIHOCTb,
KIIJl npu coBepuieHrH pabOThl C WCMOJIb30BAHUEM MPOCTOrO0 MEXAHHU3MA,
CWJIa TPEHUs, aMIUTUTYa, NEPUOJ U 4YacToTa KojeOaHWi, IJIMHA BOJIHBI U
CKOpPOCTb €€ paclpOCTpPaHEHUs, NpPH ONWCAHWKA MPABUILHO TPAKTOBATH
(U3NYECKUIl CMBICIT MCIOJIB3YEMbBIX BEJIMYMH, UX OO03HAYCHUS U €IUHUILIBI
WU3MEPEHUS, HAXOAWUTH (HOPMYJIBI, CBS3BIBAKOIIME MAHHYIO (PHU3MUYECKYIO
BEIMYMHY C JPYTMMH BEIMYMHAMH, BBIYHMCISATH 3HAUYCHUE (PU3NUYECCKON
BEJINYUHBL,

e AHAIM3HAPOBATH CBOWCTBA TEJI, MEXAHWUYECKHE SBJICHUA W MPOLIECCHL,
UCTIONBb3ys (PU3MYECKHE 3aKOHBL. 3aKOH COXPAHCHWS JSHEPIUW, 3aKOH
BCEMUPHOIO TATOTCHMS, NPHHLMI CYNEPNO3WLHANA CHIT  (HAXOXKIACHHE
paBHoekcTBYIOMIEH cuitbl), I, 11 u I11 3akoHbl HeIOTOHA, 3aKOH COXPAHECHUS
UMITyJIbCA, 3aKOH ['yka, 3akoH [lackais, 3akOH Apxumena, Npd STOM
pa3AyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M €ro MareMaTh4ecKoe
BBIPYKEHUE,

e pa3nMuyaTb OCHOBHbIE TPHU3HAKK W3YUYCHHBIX (DU3WYECKUX MOJEICH:
MarepualibHas TOYKA, MHEPLMAIBHAS CUCTEMA OTCYETA,

e pelIaTh 330a4M, MCHONB3YyS (PU3WYECKUE 3aKOHbl (3aKOH COXPaHCHUS
DHEPIruy, 3aKOH BCEMUPHOIO TATOTEHH, MPUHLUI Cyneprno3uunu cuit, I, II u



[T 3axkoHbl HBIOTOHA, 3aKOH COXPAHEHUS WMIYJIbCA, 3aKOH ['yka, 3aKOoH
[Tackans, 3axkoH Apxumena) u (OpMyJibl, CBA3BIBAOIIME (PUINUYCCKUE
BEJIMYMHBI (ITyTh, CKOPOCTh, YCKOPEHUE, Macca TENA, TUIOTHOCTh BEIIECTBA,
cuia, AABJCHUEC, WUMMYJbC TEJIA, KHHETHYECKAs SHEPTUsl, MOTCHIMAIbHAS
SHEPrusl, MeXaHudeckas padora, MmexaHudeckas MouHocTh, KIT/[ mpocroro
MEXAHU3MA, CHJIa TPEHUS CKOJIbXKEHUS, KOX(PPUIIMEHT TPEHUS, aMILIUTY/Ia,
nepuoA M vactota KojeOaHWd, JUIMHA BOJIHBI W CKOPOCTh €€
PacCpOCTPaHEHHMSI ). HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4M 3alMChIBATh KPaTKOE
VCIIOBHE, BBIACHATh (PU3UYECKUE BEJIWYUHBI, 3aKOHBI W (HOPMYIIBL,
HEOOXOJUMBIC JUII €€ PEUICHUs, NPOBOJUTH PACUEThl W OILICHUBATh
PEAIbHOCTH MOJIYYCHHOTO 3HAYCHUS (PU3UUECKON BEIMUMHBI.

TenmmoBble ABJICHUS

pacrno3HaBaTh TEIJIOBBIC SIBJICHHUS U OOBIACHITH HA 0a3€ UMECIOIIMXCS 3HAHU I
OCHOBHBIE CBOMCTBA WJIM YCJIOBHUS MPOTECKAHUS ITHX SIBJICHUN: nuddysus,
U3MECHEHUE o0beMa TEJI NpU HarpeBaHud (OXJIAKACHHUM), OOJbIIas
CKMMAEMOCTh Ta30B, Majlasg CXXUMAEMOCTh KUAKOCTEH M TBEPABIX TEN;
TEIUIOBOE  PABHOBECHE,  WCMAPEHHWE,  KOHJCHCALMs,  TUIABJICHUE,
KpUCTA/UTH3aIUsl, KUIMECHHUE, BJIAXHOCTh BO3/AyXa, Pa3JIMUHBIC CIOCOObI
TemIonepeaayn (TEmIONPOBOJAHOCTh, KOHBEKIUS, U3JTYUEHHUE), arperaTHbie
COCTOSIHUS BEIIIECTBA, MOTJIONICHUE SHEPIUM MPU WUCIAPEHUU KUAKOCTH W
BBIJICJICHHUE €€ MPU KOHACHCAIIMK Mapa, 3aBUCUMOCTh TEMIEPATY Pbl KUTICHUS
OT JIABJICHUS;

ONKCHIBATh M3YYEHHBIE CBOWCTBA TEJI W TEIUIOBBIC SIBJICHUS, HWCIOJb3YS
(U3NYECKUE BEIMUYMHBL. KOJMYECTBO TEIUIOTHI, BHYTPEHHSS SHEPIUs,
TEMIEPATypa, VYIACIbHAs TEIUIOEMKOCTb BELIECTBA, YACJIbHAs TEIUIOTA
IUIaBJICHUS, VJAENbHAs TEIUIOTa NapooOpa3oBaHus, YACIbHAS TEIUIOTA
CrOpaHusl TOIUIMBA, KOIPQUUMEHT TOJE3HOTO JCHCTBUS TEIIOBOIO
JBUTATENS;, TPA ONMUCAHUM TPABWIBHO TPAKTOBATh (PU3MYECKHIA CMBICIH
UCIOJIb3YEMBIX BEJIMYMH, MX 0003HAYCHHUSI U CIMHULBI U3MEPEHHUS], HAXOAUTh
(OpMyJIBL, CBA3BIBAOIIME AAHHYIO (DU3AYECKYHO BEJIIMYMHY C APYTUMHU
BEIIMYMHAMU, BBIYUCIIATH 3HAYEHUE (PU3NUECKON BETUUMHBI,

AHAJIM3UPOBATh CBOMCTBA TCJI, TCIUIOBLIC ABJICHHUA M IIPOLCCChI, UCIIOJIB3YA
OCHOBHBLIC IIOJIOKCHHA AaTOMHO-MOJICKYJIAPDHOIO Y4YCHHA O CTPOCHHH
BCIICCTBA M 3aKOH COXPAHCHHA DHCPIHH,

pa3IAyaTh OCHOBHBIE MPU3HAKU U3YUYEHHBIX (PU3NYECKUX MOJETIEH CTPOCHUS
ra3os, *KMJKOCTEH U TBEPABIX TEI,

OPUBOIUTH MPUMEPHI MPAKTHYECKOTO MCIIOIB30BAHUS (PU3NYECKUX 3HAHUHN O
TEIUIOBBIX SIBJICHUSX

pemare 3a]a4d, HCMHOJIB3YS 3aKOH COXPAHEHUS DHEPIUMH B TEILIOBBIX
nporeccax u (POpMyJibl, CBA3BIBAIOIINE (PUINUECKUE BETMUMHBI (KOJIAYECTBO
TEIUIOTHI, TEMIIEPATypa, YIEIbHAA TEIUIOEMKOCTh BEILECTBA, YIEIbHAS
TEIUIOTA TMJIABJCHMS, YJENbHAs TEIJIOTa Napoo0pa3oBaHMs, YICIbHAS



TEIUIOTA CrOPAHUs TOIJTMBA, KOA(PPUIMEHT MOJIE3HOTO ACHCTBHS TEIIOBOTO
JBUTATENs). HA OCHOBE aHAJIM3Aa YCIIOBHS 33Ja4d 3alKCHIBATh KPaTKOE
YCIIOBHE, BBIACHATh (PU3MYECKUAE BEJIMYMHBIL, 3aKOHBI W (HOPMYIIBL,
HEOOXOQUMBIE JJIsi €€ PEUICHHs, NPOBOAMTH PACUYETHl M OLICHHUBATH
PEATBHOCTH MOJIYYEHHOTO 3HAYCHUS (PU3HMUECKON BEIMYNHBIL.

BHCKTpI/I‘—IeCKI/Ie H MArHUTHBIC SABJICHHUSA

PAclo3HaBaTh JJICKTPOMATHUTHBIE SIBIICHUS M OOBSACHATH HA OCHOBE
UMEIOINXCS 3HAHWIA OCHOBHBIEC CBOMCTBA WJIM YCIIOBUSI MPOTEKAHUS STUX
SBJICHUI. DJICKTPU3ALUS TEJ, B3aMMOACHCTBUE 3apsI0B, JJIEKTPUUYCCKHIA TOK
U €ro JeicTBUS (TEIIOBOE, XMMHMYECKOE, MArHUTHOE), B3aUMOJCHCTBHUE
MAarHMTOB, JJICKTPOMArHUTHAs WHAYKLWS, NCHCTBUE MArHUTHOTO MOJI HA
OPOBOJAHMK C TOKOM M Ha JBHXKYIIYIOCS 3aPsDKCHHYIO YacTUILy, ACHCTBHE
ANIEKTPAYECKOTO TOJIS HA 3apsSHKEHHYIO YACTHUILY, SJIEKTPOMArHUTHBIE BOJIHBI,
NPSIMOJIMHEHHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE U MPETIOMIIEHUE CBETA,
JUCTIEPCUS CBETA.

COCTABJISITh  CXEMbI  DJICKTPUUYECKMX [EMEH ¢ MOCIENOBATECABHBIM U
napajiyieIbHbIM COEIMHEHUEM DIIEMEHTOB, pa3inyas YCJIOBHbIE 0003HAYCHUS
AJIEMEHTOB JICKTPUUECKUX LIETEH (MCTOYHUK TOKA, KJTKOY, PE3UCTOP, PEOCTar,
JaMIIOYKa, aMIEPMETP, BOJIBTMETP).

UCTIOJIB30BATh ONTHUYECKUE CXEMBI IS IIOCTPOEHHS M300paskeHHi B TNTOCKOM
3epKajie ¥ COOMPArOIIEH JTHH3E.

ONKCHIBATh W3YYCHHBIE CBOMCTBA TEN M JJICKTPOMATHUTHBIC SIBJICHHS,
UCTONBb3Ysl (PU3MYECKUE BEIMYMHBL BJICKTPUYECKUI 3apsj, CWiIa TOKa,
BIEKTPUYECKOE HAIMPSHKEHUE, DSIEKTPUYECKOE COMPOTUBIIEHUE, VICIBHOE
COIPOTHUBIIEHUE BEMIECTBA, paboTa SJIEKTPUUECCKOrO MOJIsl, MOMIHOCTh TOKA,
(OKYyCHOE  pacCTOSIHUE M ONTHYECKAas CHJIA  JIMH3BL, CKOPOCTh
ANIEKTPOMArHUTHBIX BOJIH, AJWHA BOJHBI M 4YacTOTA CBETA, MPH OMUCAHUH
BEPHO TPAKTOBaTh (PU3MUECKUIA CMBICT HCIOJIB3YEMBIX BEJIMYMH, WX
00O3HAYCHUSI M CIUHULIBI U3MEPECHUS, HAXOAUTh (POPMYJIBI, CBS3BIBAOLINE
JaHHYIO (PU3HYECKYIO BETUUMHY C APYTHMH BETUYMHAMH.

AHAM3UPOBATh CBOWMCTBA TEJ, 3JIEKTPOMAIHUTHBIC SIBJICHHUS W TPOLIECCHI,
UCTIONB3YS (PU3UUECKUE 3aKOHBI: 3aKOH COXPAHEHUS SJIEKTPUYECKOr0 3apsa,
3akoH Oma g yvacTka nenu, 3akoH  JDxoyns-JIeHma, 3aKkoH
MPAMOJIMHEWHOTO PaCpPOCTPAHEHUS CBETA, 3aKOH OTPAXKCHMS CBETA, 3aKOH
IOPEIOMIICHUST CBETA;, MPH 3TOM pa3iavyarh CIOBECHYI (POPMYJIMPOBKY
3aKOHA U €r0 MAaTEMAaTUYECKOE BBIPAKEHUE.

OPUBOIUTH MPUMEPHI MPAKTHYECKOTO UCIIOIB30BAHUS (PU3NUECKUX 3HAHUHN O
BNEKTPOMArHUTHBIX SIBJICHHUSX

pelmare 3a1a4M, UCoab3ys (pu3nueckne 3akoHbI (3akoH OMma Juisl ydacTka
uenu, 3akoH JDkoyns-JIeHna, 3akOH MPSMOJIMHERHOTO PaclpOCTPaHCHHS
CBETA, 3aKOH OTPAKCHHs CBETA, 3aKOH MPEJIOMJIEHUS CBETa) U (HPOPMYJIBI,



CBs3bIBAIOIIME (PUBUYECCKUE BEIUYMHBI (CUJla TOKA, DJICKTPUUYECKOE
HAMPSYKCHUE, DJIEKTPUUECKOE COMPOTUBIICHUE, YIENbHOE COMPOTUBIICHUE
BEUICCTBA, PA0OTA BIEKTPUYECKOIO TMOJsI, MOIIHOCTh TOKA, (OKYCHOE
PaCCTOSIHUE M ONTHYECKAs CUJIA JIMH3bI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH,
JJIMHA BOJIHBI M 4YacToTa cBeTa, (GOPMYJbl pacyera 3ICKTPUUYECKOTO
COMTPOTHBIICHUS] MPH MOCIAEAOBATEIbHOM M MNAPAUIEIbHOM COCTUHEHUU
OPOBOJHUKOB). HA OCHOBE aHAIM3a YCJOBMs 3a/ayMd 3alUChIBATH KPATKOE
YCJAOBUE, BBIAENATh (PU3MUECKUE BEJIMYMHBI, 3aKOHBI U (POPMYIIBI,
HEOOXONUMBIC [iJIsl €€ PEUICHUs, MPOBOAUTH pacueThl W OIICHUBATh
PEeaTbHOCTh MOJYYEHHOTO 3HAUEHUS (PU3MUECKON BETMUMHBI.

KBanroBbie siBJIeHUSA

e Ppacno3HaBaTh KBAHTOBBIC SIBJICHHS M OOBICHATH HA OCHOBE WMEIOIIUXCS
3HAaHUWA OCHOBHBIE CBOWCTBA WM YCJIOBHUS TPOTEKAHUA OTHUX SIBIICHUN:
€CTECTBEHHAss U MCKYCCTBEHHAsS PaJUOAKTUBHOCTh, O-, - W Y-H3TyUYEHUS,
BO3HUKHOBEHUE JIMHENYATOr0 CIIEKTPA U3y YEHUS aTOMa,

o ONHCHIBATH M3YyUYCHHBIC KBAHTOBBIE SIBIICHUSA, WCIONB3Ys (PU3NYECKUE
BEJIMYMHBL. MACCOBOE YMCIIO, 3apsl0BOE YHUCIO, MEPHOA MOJypacnajia,
3HEPrus (POTOHOB, MPU ONHCAHWW MPABWUIBHO TPAKTOBATH (PU3NUYECKUIA
CMBICJT MCHOJIb3YEMBIX BEJIMYMH, X OO03HAYCHHS W CAUHHIIBI H3MEPCHUS,
HAaXOAWTh (POPMYJIbI, CBSI3bIBAIOLIME JAHHYHO (PU3MYECKYIO BEIMYUHY C
JAPYTUMU BETMYMHAMH, BBIYUCIIATH 3HAYEHNE (PU3NUECCKON BETMYMHBI,

e AQHAM3UPOBATH KBAHTOBBIC SIBJICHUS, WCHOJBb3Ys (PU3MUECKUE 3aKOHBI U
NOCTYJIaThl; 3aKOH COXPAHEHUS SHEPTUU, 3aKOH COXPAHEHHUS DJIEKTPUUYECKOTO
3apsizia, 3aKOH COXPaHEHUs] MaCCOBOr0 YHCIIA, 3aKOHOMEPHOCTH U3IYUYEHUS U
HOIJIOLICHUS CBETA ATOMOM, TPH 3TOM pas3/inyaTh CIIOBECHYIO (POPMYIHPOBKY
3aKOHA U €r0 MaTeMaTHueCKOE BHIPAKECHHUE,

e paszinvdarb OCHOBHLIC IIPHU3HAKH nnaHeTapHoﬁ MOJC/IN aTroMa, HYKHOHHOﬁ
MOACIIM aTOMHOI'O A4pa,

o TPUBOJWTH NPUMEPHI TNPOSBIECHUS B TMPUPOAE MW  NPAKTUYECKOTO
UCITOJIb30BAHUSL PAAMOAKTUBHOCTH, SIACPHBIX W TEPMOSIECPHBIX PEAKLMH,
CIEKTPAJILHOTO aHAIN3A.

Beeaenue. @usuka u pusnyecKue METOAbI H3Y4YE€HUS MPUPOALI

duznka — pyHAaMEHTaIbHAS HAyKa O IpUpoae. MeToAbl HAyYHOTO UCCIIECIOBAHMS
¢usnyeckux siBIcHU. MopaenupoBaHue (PU3NYECKUX SBICHUHA M IPOLIECCOB.
DOU3NYECKUIA 3aKOH — I'PAHULBI IPUMEHUMOCTH. DU3UYECKUE TEOPUU U TIPUHIHUII
coOTBETCTBUS. Ponb M MecTo (M3MKH B (POPMUPOBAHUM COBPEMEHHOW HAy4YHOM
KAPTUHBLI MUPA, B IIPAKTHYECKON NeATENLHOCTH JIOAeH. Dusuxa u kyiomypa’.
MexaHnu4veckue siBJICHUS

['paHu1bl TPUMEHUMOCTH KJIIACCUYECKONM MEXaHUKH. BakHel e KHHEMAaTUYECKUE
XAPAKTEPUCTHKHU — MEPEMELICHUE, CKOPOCTh, YCKOPEeHHE. OCHOBHBIE MOJEIH TEI U
JNB>KCHUI. B3ammopercTeue ten. 3akoHbsl BcemupHOro tarorenus, ['yka, cyxoro
TpeHus. HepuumaneHas cucrema orcyera. 3aKkOHbl MexaHuku Herorona. UMnysec



MATEPUANIBHOW TOYKM M CUCTEMBbI. VI3MEHEHHME M COXPAHEHHME WMMITYJIbCA.
Hcnonvzosanue 3axon06 Mexanuxu 0jisi 00vscHenus: O8udceH s HebecHvix meji u OJisl
passumus,. KOCMu4eckux uccieoosanui. MexXaHudeckass SHEPrus CUCTEMBI TE.
3aKOH COXPaHECHHsI MEXaHUYECKOH SHEeprun. PaboTa CHIIbI.

Pasnosecue mamepuanvHoli modku u meepooco meid. Yciosus pasHOGeCUsl.
Momenm cunel. Pasnosecue sicuokocmu u 2asa. /{gudicerue HCUOKOCmed U 24308.
OCHOBBI MOJICKYJISIPHO-KHHETHYECKOH TeOpUH

MonekynspHo-kuHetnueckas Tteopust (MKT) crpoenms BemectBa u - ee
SKCIECPUMEHTAJIBHBIE  JTOKA3aTenbCTBA. AOCONIOTHAs TeMIeparypa Kak Mmepa
CPEIHENH KUHETUYECKON SHEPTUH TEIIOBOTO ABM)KEHHSI YAaCTHUIL BeecTBa. Moens
UICATBHOrO rasza. JlaBneHue rasza. YpaBHEHME COCTOSIHMS MACAIBHOIO rasa.
YpaBuenue MenaeneeBa—Knaneitpona. ArperaTHeie COCTOSIHAS BEHIECTBA. Mooeib
CMPOEHUSL HCUOKOCET.

OCHOBBI TEPMOTUHAMHUKH

BHyTpennsis sHeprus. Pabora u Temjonepenaya Kak CHocOObl HM3MEHEHUS
BHYTpPEHHEN 3Heprun. [1epBblii 3aKk0H TepMOoAMHAMUAKH. HeoOpaTMMOCTh TETIIOBBIX
npoueccoB. [[pUHIMITBI ACHCTBHS TEIUIOBBIX MAKH (apoBast TYpOWHA, ABUTATENb
BHYTPEHHETO CrOPaHus, PeakTUBHBIN ABUrartesns). KI1/1 TeninoBoi MaliHel.
OCHOBBI WICKTPOAUHAMUKH

Onektpuyeckoe mnosie.  3akoH  Kynona. HanpsbkeHHOCTD W TOTEHUMAT
BNEKTPOCTATUYECKOTO MoJsl. [IpOBONHMKM, TOMYMPOBOJAHUKH W JUAJICKTPUKH.
Konpencarop. IIOCTOAHHBIN SIEKTPUYECKUN TOK. MICTOYHUKH DIEKTPUYECKOIO
TOKA. DJEKTPUYECKas LENb U €€ COCTaBHBIC 4yacTW. HampaeieHue um AeicTBUS
ANEKTpUYECKOro Toka. KomebaTenbHblii KOHTYP. OJIEKTPOMArHUTHBIE BOJIHBL
JlnanazoHel AJEKTPOMArHATHBIX U3JIYYEHUH U UX TPAKTUYECKOE TPUMEHEHUE.
DJEKTPOMArHUTHBIE KOJicOaHusl. DIEKTPOABMKYIIAs cuia. 3akoH Oma 11 OJIHOM
LENMU. ONEKTPUUYECKAN TOK B MPOBOJHUKAX, JICKTPOJIMTAX, NOJYIPOBOIHUKAX,
rasax u Bakyyme. Ceepxnposooumochiv.

HMHayKkuust MAarHATHOTO moss. J[eiCTBHE MArHUTHOTO TOJIsE HA MPOBOAHMK C TOKOM
W JBIDKYILYIOCS 3apsbkeHHYr0 uactany. Cuia Amnepa w cuna  JlopeHna.
MarnuTtHele cBOMCTBA BellecTBa. [I0TOK BEKTOpa MAarHUTHOW MHIYKIUK. SBIeHue
ANEKTPOMArHUTHON  WHAYKLIMU.  3aKOH  DJEKTPOMArHUTHOW  WMHIYKLMU.
OnexktpoMarHuTHOe  mnone. IlepemeHHbIl  TOK.  SIBICHHME  CaMOWHAYKLMH.
HWHIYKTUBHOCTb. JHep2us 31eKMpPOMACHUMHO2O0 NOJIAL.

KosieGanust 1 BOJIHBI

Mexannueckue  KoneOaHuss W BOJIHBL.  AMIUIUTYJA, TEPUOJA, 4YacToTa,
(aza kosneOanmii. [lpeBpamieHus SHEPruM MNpu  KoJMeOAHWAX. BwiryoicoerHvie
konebanus, pezonarc. llonepeunble W MPOMOJIbHBIE BOJHBL. DHEPIHsl BOJIHBL
Humepgpepenyus u ougpparxyus 6o11. 3ByKOBBIC BOJHBI.

OnektpomarHutHele  koneOanus.  KoneOarenbHblit  KOHTYp.  CBOOOIHBIE
AJNIEKTPOMArHUTHBIE KOJIcOaHUs. BBIHY>KIEHHBIE 3JEKTPOMArHUTHBIE KOJIEOAHUS.
Pesonanc. IlepeMenHbI TOK. KOHIEHCATOP U KATYIIKA B LIENHA EPEMEHHOIO TOKA.
[Tpon3BoaCTBO, MEpPenaya v MOTPEOICHUE NEKTPUICCKON SHEPTHH. DIIEMEHTapHAs
Teopusi TpaHchopmaropa. DIEKTPOMArHUTHOE MoJie. BUXpPEBOE 3IIEKTPUYECKOE
noJie.  DJIEKTPOMArHuTHble  BOJIHBL.  CBOMCTBA  DJIEKTPOMATHUTHBIX — BOJIH.



Jlnama3oHbl 3JEKTPOMATHUTHBIX M3JYYEHUH M MX MPAKTHYECKOE NPUMCHCHHE.
[TpyHLMIBI PAIUOCBSI3U U TEIEBUIACHHUSI.

Onruka

['eomerpruueckas ontuka. [ IpsaMONIMHEHHOE pacIPOCTPAHEHUE CBETA B OJAHOPOAHOMN
cpene. 3aKOHbI OTPAKEHUS U PENOMIIEHUS CBETA. [107THOE BHYTPEHHEE OTPAXKEHUE.
Ontuueckne npubopel. BonHoBbie cBoiicTBa cBeta. CKOPOCTH — CBETA.
HUuTtepdepenuus ceera. KorepentHocts. Judpakums ceera. [lonsgpusanms ceera.
Jucnepcus ceeta. [[pakTHUECKOE TPUMEHEHUE SNIEKTPOMATHUTHBIX U3ITyYECHUH.
JJIEeMEHTBI TEOPUU OTHOCUTEILHOCTH

HMHBapuaHTHOCTH MOJTYJII CKOPOCTH CBETA B BaKyyMe. [ [puHIMI OTHOCUTENBLHOCTH
OnHmTelHa. CB3b MACCHI M SHEPTUM CBOOOIHOM YacTHLIBI. DHEPrusl MOKOs. CBs3b
MAacCChI C JHEPTUEM.

KBanroBasi pusuxa

I'mnore3a Ilnanka o kBaHTax. ®otosaddekr. YpaBHeHHEe OHWHINTEHHA s
dotorpdexra. dotonsl. I'mnmotesa ae bpoilisi 0 BOJHOBBIX CBOMCTBAX YacTHII,
Kopnyckymsapao-BomHOBOM — ayanusMm.  Coommuouienue — HeonpeoeieHHOCHU
[etizenbepea. llnanerapHas monenb crpoeHus aroma. OnwiTel Pesepdopna.
KBanrtoBrie nmocrynarel bopa. Mcniyckanue v noriomeHne ceera aroMoM. Jlasepsl.
CoctaB U CTpOEHHME aTOMHOTO siapa. SnepHeie cuitbl. J(epekT Macchl U 3HEPrus
CBSI3M aTOMHBIX sJI€P. BUIbI paAlOaKTUBHBIX TPEBPALICHUH aTOMHBIX SIIEP.

3aKOH PaaMOAKTUBHOrO pacnaja. SnepHele peakumu. LlenHas peakuus AEIeHUs
AIEP W DHEPrHsl CBS3M HYKJIOHOB B siApe. SnepHas s>Hepretuka. llpumenernue
sA0epHoii sHepeemuxy. BIusHue NOHU3UPYIOUIEH paaualii Ha )KUBBIE OPraHU3MBI.
Jlo3a u3ny4yeHMs, 3aKOH PaAMOAKTHUBHOTO Paciaja v €ro CTaTUCTUYECKHUIA XapaKTep.
OneMeHTapHbIE YacTULbl. DYHIAMEHTAIIBHbBIE B3aUMOICHCTBUSI.

' Kypcusom ewidenen mamepuan, ne 6uiHoCSuuiicss Ha umozosyio ammecmayuio.









Tembl 1a00paTOpHBIX U NpaKkTHYECKUX pador B 10 kiacce

Jlaboparopnas pabGora Nel M3aMepeHue MrHOBEHHOH CKOPOCTHM M YCKOPEHUS C
UCTIOJIb30BaHUEM CEKYHI0OMEPA MIIM KOMIIBIOTEPA C JaTUNKAMU;

JlaboparopHas pabota Ne2 UzyueHne qBUKEHUS TENA MO OKPY>KHOCTH;

JlaGoparopnas pabota Ne3  V3yueHuwe  JBWXKEHUS  Tena, OpOIICHHOTO
TOPU3OHTAJIBHO;

JlaGoparopuas pabota Ned U3mepeHue skECTKOCTH MPY>KUHBI,
Jlaboparopnas pabota Ne5 Uzmepenue ko3phuiineHTa TpeHUsS CKOJIBKECHHUS,
JlaboparopHas padota Ne6. M3ydeHue 3aKkoHa COXPAHEHU ST MEXAHUYECKOU YHEPIUH;

JlaboparopHnas pabota Ne7 M3yueHue paBHOBECHS TE O JEHCTBUEM HECKOJBKUX
CHJT;

JlaGoparopHas padota Ne8 DkcnepuMeHTalbHas MpoBepka 3akona [ eli-Jlroccaka;

JlabGoparopnas padora Ne9. H3yueHue mnoCienoBaTeIbHOrO W MapajuieIbHOrO
COCAUHEHWS IPOBOIHUKOB,

Jlaboparopnas paGora NelO. Mzmepenune 3J[C ¥ BHYTPEHHErO COMPOTHBICHUS
UCTOYHHMKA TOKA.






















































5. TPEBOBAHUA K YPOBHIO IOAI'OTOBKH OBYYAIOIIIUXCA
OOy4eHne (pr3HKu B 00Pa30BATENBHOM YUPEKIAECHUH JTOJDKHO OBITH HAMPABIEHO HA
(OpMHPOBAHKE CINEAYIOINX PE3YIbTATOB. JIHYHOCTHBIE PE3YAbTAThI:

- YMEHUE YIPaBJIATh CBOCH MO3HABATEIBHON AEATENILHOCTHIO, - TOTOBHOCTH U
CMOCOOHOCTh K 00pa30BaHWIO, B TOM YHCIIE caMOOOpa30BaHUIO, HA MPOTSHKEHUH
BCEH JKM3HMW; CO3HATENIBHOE OTHOLICHWE K HENpPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHUIO YCNEIMHON NpoQecCHOHaTbHOM M 00LIECTBEHHOM 1EATENBHOCTH; - YMEHHE
COTPYJHUYATh CO CBEPCTHMKAMH, JACTbMHU MJIAQJALIETO BO3pacTa, B3POCIBIMU B
00pa3oBaTenbHOM, y4eOHO-HCCIENOBATENBCKONW, MPOCKTHOH W APYrux BUAAX
AESITENbHOCTH, - C(HOPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIECTO
COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKU;, OCO3HAHUE 3HAUUMOCTH HAYKH, BIIAJICHUS
JOCTOBEPHOI MHPOPMALIUEH O MEPETOBBIX TOCTUKECHUSIX U OTKPBITHIX MUPOBOW U
OT€YECTBEHHON HAYKU;, 3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUSIX 00 yCTpPOMCTBE
MUpa U OOLIeCTBA;, TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPUYECTBY; - UYBCTBO
TOPJAOCTH 32 POCCHUHCKYIO (PM3MYECKYIO HAYKY, F'YMaHHM3M, - TMOJOKUTENBHOE
OTHOLIEHHUE K TPYAY, LEIEYCTPEMIIEHHOCTD; - SKOJIOTMUYECKas KYJIbTypa, OepexKHOe
OTHOLIEHHE K POAHOM 3eMJie, MPUPOIHbIM OoraTrcTBaM Poccuu 1 Mupa, NOHUMaHKE
OTBETCTBEHHOCTM 32  COCTOSIHUE MPUPOAHBIX PECYPCOB W Pa3yMHOE
NPUPOIOUCIONIB30BAHHKE.

MeTa npeMeTHbIE Pe3YJabTaThl:

Pecynamuenvie YVJ[: Ob6yuaiowuticsi cmodcenm: CaMOCTOSITENIBHO OMPEACHATh
LEMN, CTaBUTh W (POPMYJIHPOBaTh COOCTBEHHBIC 3aJaud B 00pa30BATEIbHOMN
JEATEITBHOCTH Y >KU3HCHHBIX CUTYaIUsX; - OLICHUBATH PECYPCHI, B TOM YUCIIC BPEMS
U JpYyrHE€ HEMAaTEPUAJIbHBIE PECYPChl, HEOOXOJUMBIE JUISl  JTOCTHKCHUS
MMOCTABJICHHOW PAaHEE IMEJHA, - COMOCTABJIATh HMEIOIMMUECS BO3MOKHOCTH U
HEOOXOAUMBIC JUISI TOCTHXKCHHS L€ PECYPCHI, - OMPEACATh HECKOIbKO MyTEH
JOCTU>KEHUS TTOCTABJICHHOM LIEJN, - 33/1aBaTh NAPaAMETPhI U KPUTEPUH, IO KOTOPBIM
MOYHO OMPEIENUTD, YTO IEJIb JOCTUTHYTA, - COMIOCTABJIATh MOy YEHHBIN PE3YJIbTAT
JEATCIIBHOCTA C TOCTABJCHHOM 3apaHee WEIbI), - OLECHHWBATh MOCJIEACTBUS
JOCTHKCHHUS MTOCTABJICHHOM 1IEJM B JEATENBHOCTH, COOCTBEHHOM >KU3HU W JKU3HHU
okpyxatommx Jioaci. Ilosnasamenvuvie YYV/[:  QOyuarowuticsi cmodcem:
KPUTUYECKHA OIICHUBATh W WHTEPIPETUPOBATh MH(OPMALIMIO C Pa3HBIX MO3UIUH;
pacrnio3HaBath U (PUKCUPOBATh MPOTUBOPEUMS B MH(OPMAIMOHHBIX MCTOYHHMKAX;
MCIIOIB30BATh PA3IMYHBIE MOJETBHO-CXEMATHUECKUE CPEICTBA ISl TPEACTABICHUS
BBISIBJICHHBIX B HMH()OPMAIMOHHBIX WCTOYHHMKAX MPOTHUBOPCUYMH; OCYIIECTBISATH
Pa3BEPHYTHIA MH(POPMALMOHHBINA TOUCK U CTABUTH HE €70 OCHOBE HOBBIE (YUCOHBIC
Y TIO3HABATEJIBHBIE ) 3aJJa4M;, - UCKATh U HAXOUTh 000OIICHHBIE CITOCOOBI PEIIECHUS
3a/1a4y; - MPUBOJAUTH KPUTUUYECKUE apPIYMEHTHI, KaK B OTHOLICHUHA COOCTBEHHOTO
CY)KIECHUA, TaK M B OTHOILICHWUM JECUCTBUNA M CYKXICHHUN JPYroro 4YeaoBeEKa,
aHAIM3UPOBaTh M MPeoOpPa3OBBIBATH MPOOJEMHO-IIPOTUBOPEUMBBIC CUTYAIIUH;
BBIXOJIUTh 332 PaMKHA y4e€OHOIro MPEeJAMETa W OCYHIECTBJIATH IEICHANPABIICHHbIN
MOWCK BO3MOXHOCTH IMUPOKOr0 TMEPEHOCA CPEICTB W CHOCOOOB JICHCTBMS,
BBICTPaMBaTh HMHJAUBUAYAIbHYIO 00pa30oBaTebHYK) TPACKTOPHUIO, YUYUTHIBAs
OTPAHUYCHHUS CO CTOPOHBI APYTUX YYACTHUKOB U PECYPCHBIC OTHOIICHHUS, - MEHSITh




Y YACPKUBATh PA3HBIE MO3ULMHU B TIO3HABATEIBHON ACITENBHOCTH (OBITh YHEHUKOM
U yuuteneMm; (QopmMyiupoBarth 00pa3oBaTEIbHBIM  3ampOC YW BBIMOJHSATH
KOHCYJIbTaTUBHBIC (PYHKIIMH CAMOCTOSITENIbHO, CTaBUTh MPoOsieMy U paboTaTh HAX
€€ PCLICHUEM, YIPABIATH COBMECTHOW [O3HABATENBHON ACATENBHOCTBIO U
noauuHsAThHCs).  Kommynuxkamuenvte  YY/[:  QOyuaiowuiicsi  cmoorcem:
OCYIIECTBIIATh JACTOBYHD KOMMYHHUKALMIO, KAK CO CBEPCTHHKAMH, TaK H CO
B3POCIILIMM (KaK BHYTPY 00pa30BaTENIbHON OpraHu3aliy, TaK U 34 €€ IPEACIIaMH);
PH OCYIIECTBICHUH IPYNIOBON paOOThl OBITh KaK PYKOBOJUTENEM, TaK U YWICHOM
OPOEKTHOM KOMAaHIbl B Pa3HbIX poJsx (reHepaTopoM WIEH, KPUTUKOM,
WCTIOJTHUTENIEM, TPE3CHTYIOMM U T.J.);, PA3BEPHYTO, JIOTMYHO W TOYHO M3JIArarb
CBOKO TOYKY 3PEHHsI C HCIOIb30BAHUE AJEKBATHBIX (YCTHBIX W MHCHMEHHBIX)
A3BIKOBBIX CPEICTB, PACIO3HABATH KOH(JIMKTHBIE CHUTYyallMd W MPEIOTBPAILAThH
KOH(JIMKTHL 1O WX aKTUBHOM ()a3bl, COMIACOBHIBATH MO3HMIAN YWICHOB KOMAaHIbI B
nporecce padoThl HaA OOIMM MPOAYKTOM/PEIIEHUEM; MPEACTABIATh MyOIUYHO
PE3YIIBTATEl HHAUBUIYAIBHOW W I'PYIIOBOM AEITEIBHOCTH, KaK MEPEN 3HAKOMOW,
TaK M TMEPEeA HE3HAKOMOW ayAMTOpHEH; MOAOHMpaTh MApPTHEPOB IS JACTOBOM
KOMMYHHKALMH, UCXOs U3 COOOpPaKEHUH Pe3yJIbTATUBHOCTHA B3aUMOJCHCTBHUS, a
HE JIMYHBIX CUMIATH, BOCHPUHMMATh KPUTHMYECKHE 3aMEUYaHUs KaK pecype
COOCTBEHHOTO Pa3BUTHSL, TOUHO U €MKO (POPMYJIMPOBATH KAK KPUTHYECKHE, TaK U
OJIOOpPUTENBPHBIE 3aMeYaHusi B aApec APYrMX JIOACH B paMKax [JEJIOBOM H
00pa3oBaTeNpbHO KOMMYHHKALMK, M30eras NpH 3TOM JIMYHOCTHBIX OLEHOYHBIX
CY/KICHUM.

IIpeaveTHbIe pe3yJabTaThl:

BuinyckHux Ha bazosom VDOGHE HAYHUMCA.

o JEMOHCTPHPOBATh HA MPUMEPAX POJIb U MECTO (PHU3MKKA B (POPMHPOBAHUH
COBPEMEHHON HAYYHOW KAPTUHEI MUPA, B PA3BUTUHU COBPEMEHHON TEXHUKU U
TEXHOJIOTUH, B IPAKTHYECKON NEATEITILHOCTH JIFOIEH;

o JIEMOHCTPHPOBATh Ha MPUMEPAX B3aUMOCBS3b MEKIY (QU3UKOH W IPYTHMH
€CTECTBEHHBIMU HAYKAMU;

e yCTAHAB/IMBATb B3aMMOCBA3bL CCTCCTBCHHO-HAYYHBIX SBJICHUNA U IIPUMCHATDL
OCHOBHBIC (1)I/IBI/II'IGCKI/IG MOJCIIN JIA UX OITMCAaHUuA U O6’[>$ICH€HI/I$I;

e HWCHONB30BATh HMH(POPMALMIO (PHU3MYECKOrO COACPXKAaHWS MPH PELICHUH
y4eOHBIX, NPAKTHYECKUX, NPOEKTHBIX M HCCIEAOBATEIbCKUX —3a7ad,
WUHTETPUPYS MHPOPMALMIO M3 PA3IMYHBIX MCTOYHUKOB M KPUTHYECKH €€
OLICHUBAS,

e pazmMuaTh W YMEThb HCIOJNB30BaTh B  Y4YEOHO-UCCIEI0BATEIBCKON
JEATENBHOCTA METOJIbl HAYYHOTO TMO3HAaHWs (HAOMIOICHUE, ONMUCaHUE,
W3MEPEHUE, IKCIIEPUMEHT, BbIIBH)KEHUE TUTIOTE3bI, MOJACTUPOBAHUE U 1IP.) U
(OopMBI HAYYHOTO MO3HAHUS ((PAKTHI, 3aKOHBI, TEOPUH), ACMOHCTPHUPYS Ha
IpPUMEPaxX UX PoJib U MECTO B HAYYHOM MO3HAHWH,



OPOBOAUTH MPSAMBIE M KOCBEHHBIC M3MCHEHUs (DM3WYECKHUX BEJIMYMH,
BbIOMpasi M3MEPUTENIbHbIE TPUOOPHI C YYETOM HEOOXOAMMON TOYHOCTH
M3MEPEHUH, INTAHUPOBATH XOX U3MEPEHU, ITOIyYaTh 3HAYCHUE N3MEPSIEMON
BEJIMYMHBI W OLICHWBATh OTHOCHUTEIBHYKO MOTPEIIHOCTh MO 33JaHHBIM
dbopmynawm;

OPOBOAWTh  WMCCIECAOBAHMUS  3aBUCHMOCTEH  MEXIy  (PU3MUECKUMHU
BEJIMUMHAMU: TIPOBOIUTH U3MEPEHUS U ONTPEIEIATH HA OCHOBE MCCIICIOBAHMS
3HAUEHUE TapaMeTPOB, XapPaKTEPU3YIONIMX JaHHYIO 3aBUCHMOCTh MEXKIY
BEJIMUMHAMHU, U JIEJIATh BBIBOJI C YUETOM MOTPEITHOCTHA U3MEPEHHUIA,

UCIOJIB30BATh JUIsl ONMUCAHUS XapaKTepa NPOTeKaHUsT (PUBUUECKUX MPOIECCOB
(PM3HYECKUE BEMYMHBI U IEMOHCTPUPOBATH B3AUMOCBSI3b MEXAY HUMH,

WCIOJIB30BATh JIsl OMUCAHUS XapaKTepa NPOTeKaHUsT (PUBUUECKUX MPOIECCOB
(PM3HYECKUE 3aKOHBI ¢ YYETOM FPaHUI] UX MTPUMEHUMOCTH;

peLIaTh KAYECTBEHHBIE 3a1a4H (B TOM YMCJIEC U MEK MPEAMETHOTO XapaKkTepa):
UCTIONb3ysl MOJEHH, (PU3NYECKHE BEJIMYMHBI W 3aKOHBI, BBICTPAWBATH
JIOTHYECKH BEPHYIO LENOYKY OOBSICHEHHS (A0KA3aTENbCTBA) MPEATTOKEHHOTO
B 33/1a4€ mpolecca (IBICHus ),

pelIaTh PacyeTHHIE 33Ja4d C SBHO 3aJaHHON (PU3MUYECKON MOJEIBIO: Ha
OCHOBE aHAJIM3a YCIOBUS 33/1a4M BBIAECIATh (PU3UUYECKYHO MOJIEb, HAXOAUTh
(pM3NYECKUE BEIMYMHBI M 3aKOHBI, HEOOXOAMUMBIE W JOCTATOYHBIE I €€
peLeHus, TPOBOAUTE PACUYEThI U MPOBEPATH IMOJIYYECHHBIN pe3yJIbTar;

YUUTBIBATL I'PAHUIBI IIPUMCHCHUA HM3YUYCHHBIX q)I/ISI/I"IeCKI/IX MOJCIICH I1pu
PCHICHUHA q)I/ISI/I"IeCKI/IX M MCXK IIPCAMCTHBIX 3aaa4,

UCIOJIb30BaTh UH(OPMALMIO U IPUMEHATh 3HAHWUS O MPUHLIMNAX paldoThl U
OCHOBHBIX XapaKTEPUCTUKAX M3YYEHHBIX MAlllWH, NPUOOPOB M JIPYTHX
TEXHHUYECKUX  YCTPOHCTB s  PEUICHHS  MPAKTUYECKUX, Y4YeOHO-
MCCIEN0BATENbCKUX U MTPOCKTHBIX 33144,

- WCIOJIb30BATh 3HAHUA O (PU3MUECKUX OOBEKTAX WM MPOLECCAX B MOBCEIHEBHOM
JKU3HU I oOecrieueHus O€30MacHOCTH Mpu  O0palleHuu ¢ npubopamMu |
TEXHUYECKAMHU YCTPOMCTBAMM, JJIsi COXPAHCHUS 3J0POBbS M COOJIFOACHUS HOPM
DKOJIOTHYECKOI'0 MOBEICHUS B OKPYJKAIOLIEW Cpende, I MPUHATHS PEIICHUNA B
[TOBCEAHEBHOM JKU3HU.

BuinyckHux na bazosom VYPOGHE NOJIVHUIN GOSMOICHOCIb HAVH UMb A,

HOHUMAMb U ODBACHAMb YeIOCMHOCb (DUUYECKOT Meopul, pa3iuddmy
epanuybl ee NPUMEHUMOCIMU U MECHO 8 PSIOY OPYeUx (PusudecKux meopui,

glaoems npueMamiu  NOCMpOeHUsl MeopemuyecKux OoKA3ameivsCcms, d
MAaKce NPOSHOIUPOBAHUS. OCOOEHHOCMEN NPOMEKANUS (DUUYECKUX A6T1eHUTI
U HNpoyecco8 HA OCHOBE NOJYYEHHBIX MeOPemuyeckKux 6vi80008 U
00KA3AMENIbCME;



XApakmepuzo6ams — CUCEMHYIO  C853b  MedH Oy  OCHOBONONAAIOUUMU
HAYYHBIMU NOHAMUSMU: NPOCIMPAHCMEO, BPEMsl, MAmMepUsl (6elyecmso, noie),
ogudicenue, cuid, SHepeus;

B8bI0BUCAMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBORNOIAcAIOU UX ¢1/l31/l"l€CK1/l.X
3aK0HomepHocmeﬁ U 3dKOHO6,

CaAMOCHOAMENbHO NIIAHUPOGdMb U I’ZpOGOOHWlb ¢1/l31/l"l801<’1/l€ QKCNnEPUMEHmM®bl,

xXapakmepuzosamv 2100d1bHbIe NPobieMbl, CIOosiuue nepeo 4e108e4eCmGEoM:
SHepeemu4ecKue, Colpbesbie, dIKON02UYEcKUe, — U poib U3UKU 68 peuteHul
smux npooem,

pewams  IPpAKMUKO-OPUSHIMUPOBAHHbBIE — KAYECMEEeHHble U pacyemHbvle
Gusudeckue 3a0a4u ¢ 6b100POM PuU3UYECKOU MO0, UCNOTL3YS HECKOTILKO
GusudecKux 3aKoHO8 Wiu PopmyIl, CEAZLIGAIOWUX U3GeCmHble husuyecKue
GeJIUYUHDL, 8 KOHIMEKCINE MEHC NPEOMEMHbBLX CES3el;

O00BACHAMb NPUHYUNBLL pAOOMbL U XAPAKMEPUCUKYU USYYEHHBIX MAULUH,
NpuUbOpPO6 U MeXHUYECKUX YCmpOoUcmes;

- 00BACHAMb YCII06USL NPUMEHEHUs PU3UYECKUX MoOeeli npu peulenuu PusuyecKux
3a0a4, HAXOOUMb dOEeK6AMHYIO NPEeOJOJCEHHOU 3a0ade (GU3UYECKYI0 MOOeb,
paspeutamv npooiemy, KaK Hd OCHOBE UMEIOWUXCs 3HAHUL, MAK U NPU NOMOULU
Memoo0o8 OYeHKlL.

Mexannueckue sIBJICHUSA

UCNONB30BAMb SHANUSL O MEXAHUYECKUX AGIEHUAX 8 NOGCCOHEBHOU ICUSHU OJIs
obecneyenusi bezonacHocmu npu oopaweHul ¢ NPUOOPAMU U MEXHUYECKUMU
yempoicmeamy, Ol COXpAHeHUst  300p08bs U COONIOOCHUS.  HOPM
IKONIO2UYECKO20 NOBEOCHUSl 8 OKpYJIcdiowell cpeoe;, Npusgooums npumepbl
APAKMUYECKO20  UCNONB308ANHUS.  (DUIUYECKUX 3HAHUN O MEXAHUYeCKUX
AGNEHUAX U (PUBUYECKUX 3AKOHAX, NPUMEPLL UCNOIb308ANHUSL B0300HOBIAEMbIX
UCMOYHUKOG — DHepeUU;,  IKOJIO2UYECKUX — NOCICOCMBUL  UCCIe008AHUS
KOCMUYECKO20 NPOCMPAHCMG;

paziuuames  epanuybl  MPUMEHUMOCMU  QUSUYECKUX 3AKOHO8, NOHUMAMb
gceobwuil  xapakmep QYHOAMEHMAIbHBIX 3AKOHO8 (3AKOH COXPAHEHUs!
MEXAHUYECKOT SHepeUU, 3AdKOH COXPAHEHUsl UMNYIbCd, 3AKOH 8CEMUPHO20
msicomenust) U OSpAHUYeHHOCMb UCNONb308AHUS YACHHbBIX 3AKOHO8 (30KOH
1'yka, Apxumeoa u op.);

HAX00UMb  dOEeK8AMHYIO  NPeONOJNCeHHON 3a0ade  (Qu3uyeckyo mooelw,
paspeutamv npobaemMy KaKk Hd OCHOBE UMEIOUWJUXCS SHAHUL NO MEXAHUKE C
UCNONB30GAHUEM MAMEMAMUYECKO20 anndpamd, Mak U Hpu HNoMOwU
Memoo08 OYeHKIL.

TemmoBble ABJICHUS

UCNONBL306AMb 3HAHUS O MENI0BbIX SBIEHUSX 8 NOBCEOHEGHOI JHCUSHU OIS
obecneyenusi bezonacHocmu npu oopaweHul ¢ NPUOOPAMU U MEXHUYECKUMU



yempoicmeamuy, Ol COXpAHEeHUsi  300p08bst U COONOOEHUs.  HOPM
IKONIO2UYECKO20 NOBeOCHUsl 8 OKpYJIcdioweli cpeoe;, Nnpugooums npumepbl
SKONIO2UYECKUX NOCIOCMBULL pabombl Ogueame.ieti 6HYmpeHHeeo c2opaHusl,
MENI0BBIX U 2UOPOITIEKMPOCMANHYUTL

paziuyames  epanuybl  NPUMEHUMOCMU  USUYECKUX 3AKOHO8, NOHUMAMb
gceobwuii  xapaxmep (QYHOAMEHMANbHBIX (DU3UYECKUX 3UKOHO8 (3AKOH
COXpAHeHUsl DHepeuu 6 MeNnio8ulX Npoyeccax) u  O0cPAHUYEeHHOCHb
UCNONIL3OBANUS YACMHBIX 3AKOHOB;

HAX00UMb  dOeK8AMHYIO  NPeONOJNCeHHON  3a0ade  (Qu3uyeckyo mooelw,
paspeutamv npoodiemy Kdk HA OCHOBE UMEIOWUXCS SHAHUN O Menio6ulx
AGNEHUSX C UCNONIL30GAHUEM MAMEMAMUYecKo20 annapamd, maxk u npu
ROMOULU MEMOO08 OYEHKU.

BHCKTpI/I‘—IeCKI/Ie H MAarHUTHbBIC SAIBJICHUSA

UCNONIL306AMb 3HAHUSL 00 21EKMPOMACHUMHBIX SIGNEHUSX 8 NOBCEOHEBHOT
JICU3HU 0I5t 0becnedenusi be3onacHocmu npu obpaweHuy ¢ npubopamu u
MEeXHUYECKUMU YCMPOTICMBAMY, OISl COXPAHEHUS 300P08bsl U COONIOOEHUS!
HOPM  9KOJIO2UYECKO20 HNOBEOeHUsl 8 OKpYyJcaroueil cpeoe, Npusooums
npuMepsl GIUSHUS 2NeKMPOMASHUMHBIX USTYYEHUT HA JICUBBLE OPSAHUSMbL,

paziudames  epaHuybl  APUMEHUMOCIU  (DUUYECKUX 3AKOHOB, NOHUMAMb
gceobwuil  xapakmep QYHOAMEHMAIbHBIX 3AKOHOB8 (3AKOH COXPAHEHUs!
NEKMPULECKO20 3apsiod) U O0SPAHUYEHHOCHb UCNOJIL308AHUS.  YACHHBIX
3axoH06 (3akon Oma 0718 y4acmka yenu, 3axkon Jcoyasa-Jlenya u op.);

UCNONB306AMb  NpUeMbl  NOCMPOCHUS. (PUSUYECKUX MOOejlell, NOUCKA U
GopMyIUPOBKU OOKAZAMENLCME BLIOGUHYMbBIX 2UNOME3 U MEOPemUYECKUX
86180006 Hd OCHOBE DIMNUPUHECKU YCIMAHOBIEHHBLX (DAKMOG;

HAX00UMb  dOEK8AMHYIO  NPeONOJNCeHHON 3a0ade  (Qu3uyeckyio mooelv,
paspeutamv  npobiemy KAk HA  OCHOBe — uMelowuxcs 3Hawuii oo
NEKMPOMACHUMHBIX ~ SAGNEHUAX € UCNONbIOBAHUEM  MAMEMAMUYECKO20
annapama, max u npu NOMOoujU Memoo06 OYeHKU.

KBanroBbie siBJIeHUSA

UCNONB306AMb NOJLYYEHHbIE 3HAHUS 6 NOGCEOHEBHOT JICUSHU NpU 0OpalyeHul
¢ npubopamu u MexHu4eCKuMU YCmpOoOUCmMEaMu (CHemyux UOHUSUPYIOUSUX
yacmuy, Oo3umemp), Ol COXPAHEHUsl 300p08bsi U COONOOCHUS HOPM
IKONIO2UHECKO20 NOBEOCHUsL 8 OKPYICaloueti cpeoe;

COOMHOCUMb SHEPRUIO CEA3U AMOMHBIX s0ep ¢ 0epheKmom Maccol,

NpUBOOUMs  NpumMepvl  GIUAHUSL  PAOUOAKMUBHBIX USIYHEHUTI HA  JICUBbIE
Op2aHu3Mul;, NOHUMAMb NPUHYUN  OeUCmEUs O003UMempd U  pa3iuddms
VCA08USL €20 UCNONB306AHUSL,






