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1. TIOACHUTEJIbHAS 3ATIMCKA

1.1 . MecTo IHCHMILIMHBI B CTPYKTYpe 06pa3oBareasHoii nporpammel CIIO
O6meobpazoparenpaas aucnurmuimaa OJ[.11 Pusuka sBiserca o0043aTENbHOM YaCTHIO
006meo6pa3oBaTebHOrO IHKIA OCHOBHON 00pa3oBaTeIbHON MporpaMMEl B cooTBeTcTBHH ¢ OT'OC
CIIO o npodeccuu 29.01.33 MacTep 110 H3rOTOBJICHHIO MIBEHHBIX U3EIHM.
Iucnummaa OJ1.11 Du3uka OTHOCHTCS K IpeaMeTHOH 001acTé obINecTBEHHO-HAyYHEIE

IIpeIMETEL.

1.2, Ien w 325290 H3Y9EHHS JHCIHILIHHDI:

Meau:

bopMupoBaHHE HHTEpeca M CTpeMIleHusT 00ydaroluXcs K HAy9HOMY H3YYEHHIO IPUPOJIBL,
Pa3BUTHE WX HHTEIUIEKTYAIbHBIX i TBOPYECKUX CIIOCOOHOCTEH;

Pa3BUTHE NPEACTABICHUN 0 HAYTHOM METO/I¢ TO3HAHKA U OPMHUPOBAHHE UCCIIE[0BATEIBCKOrO
OTHOIICHHS K OKPYXXAIOIIHAM SBICHUSIM;

topmEpoOBaHUE HAYYHOTO MUPOBO33pPEHHUS KaK pe3yIbTaTa H3y4eHUsl OCHOB CTPOSHHS MaTepUH
i GyHIAMEHTANBHBIX 3aKOHOB (U3UKH;

tdopmupoBaHUe yMeHWI OOBSCHATL SBIEHWS C HCIOIH30BaHHEM (QH3MYECKMX 3HAHUH HU
HAYYHBIX JOKa3aTelbCTB;

dbopMupoBaHHE PEACTABICHAN O PONMM (PU3MKHU AN Pa3BUTHS APYTHX €CTECTBEHHBIX Hayk,
TEXHHKH W TeXHOJIOTHH;

pa3BUTHE IPeCTaBICHUHE 0 BO3MOXKHEIX chepax Oyaymelt mpodeccHoHanbHON NEITENLHOCTH,
CBSI3AHHBIX C (GHU3HUKOI, IOATOTOBKA K JajibHeimeMy 00y4eHUIO B 9TOM HAPABICHUH.

3apnaum:

IproOpeTeHNe CUCTEMBI 3HAHUHM 00 00X HU3UIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSIX,
BKITFOYasi MEXaHHKY, MOJIEKYJISIPHYIO (DU3UKY, DIEKTPOJUHAMUKY, KBAHTOBYIO (PH3UKY U 2I€MEHTHI
acTpobH3uKH,

(bopMupoBaHUEe YMEHUH NPHMEHATH TEOPETHYECKHe 3HAHMA Ui OOBACHEHHS (U3MYECKHX
ABJICHHH B OPUPOJE U [V IPHHITHS IIPAKTUYECKUX PEIIeHUH B IOBCEIHEBHOM KU3HU;

OCBOEHHE CIOCOOOB pEINEHHS Pa3lIMYHBIX 3324 C SBHO 3aJaHHON (H3MYECKOH MOIEINbIO,
3a[a4, II0JpPa3yMEBAIONIUX CaMOCTOSTENBFHOE CO3AaHue (PU3MIECKON MOJETH, COOTBETCTBYIOIIEH
YCIIOBUSIM 3aJ1a4M, B TOM YHCJIE 3a/1a4 UHIKEHEPHOTO XapakTepa;

MOHUMAaHNe (U3NMUECKHX OCHOB M IPUHIMIIOB JEHCTBUS TEXHMYECKUX YCTPOMCTB M
TEXHOJIOTHYECKHX IIPOLIECCOB, UX BIIMSIHUS HA OKPYXKAIOIIYIO CPELY,;

OBIAJICHUE METOJlaMM CaMOCTOATENBHOTO IUIAHHPOBAaHMS M IPOBEJCHUA (H3MUECKUX
SKCIEPUMEHTOB, aHalM3a M HHTEpHpeTanud HHGOPMAIMH, ONPENETIeHHs IOCTOBEPHOCTH
IIOJIyYSHHOT'O pe3y/bTara;

CO3/laHME YCIOBMH Ul DasBUTHA YMEHHUH IpPOeKTHO-HCCIEeNOBATENBCKOM, TBOPYECKOH
NeSITENBHOCTH;

pasBuTHE HHTepeca K chepaM mpodeccrHoHaTBHOM AeATeTFHOCTH, CBI3aHHON ¢ (QHU3MUKOMA.

1.3. lloaxonasn! Kk oTGOpPY coep:KAHMS B OIPEIACIECHAI IIAHUPYEMbBIX Pe3VIbTATOR:

W3yuenue Gpu3uxu BHOCUT OCHOBHOM BKNaZ B HOPMHUPOBAHKE €CTECTBEHHO-HAYYHOM KAPTHHEI
MHpa OoOydaroImmuxcs, B (OpMHPOBAHHE YMEHMH NPUMEHATH HAyYHBIH METOJX IO3HAHHA IIPH
BBINIOJIHEHUY MU y4eOHBIX necnefoBanuli. B ocHOBY Kypca Gu3uku 119 ypOBHS cpeaHero o0mero
00pa3zoBaHs OTOXKEH Psift HAeH, KOTOPhIe MOXKHO pPacCMaTpHBATh KaK IIPUHIIUIEL €T MOCTPOCHUS,
Wnes nenoctrOCTH. B COOTBETCTBUM C HElt KypC SBIISETCS JIOTMYECKH 3aBEPINEHHBIM, OH COEPIKHUT
MaTepHall U3 BCEX pasfleNoB (HU3MKHM, BKIIOYAET KAK BOMPOCHI KIACCHYECKOM, TaK B COBPEMEHHON
¢m3uky. Mnes renepanusaiyu. B coorBeTcTBHY ¢ Hell Marepran kypca Gusvku o0beMHEH BOKPYT
¢usmgeckux Teopuit. Bexymum B Kypce ABisercs HOpMUPOBaHHE NPENCTABIECHUHA O CTPYKTYPHBIX
YPOBHSX MAaTEpHH, BelllecTBe U mone. Mpes rymanutapusammm. EE peammsamus mpejmnonaraer
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HCIIOIB30BAaHME T'YMaHHTAPHOTO [OTEHIMaNa (HU3HIECKOH HAYKH, OCMBICICHHMC CBA3H Pa3sBUTHA
dusuky ¢ pa3sBuTHEM OOIIECTBA, @ TaKkKe C MHPOBO33PECHYCCKHMH, HPABCTBCHHBIMUM U
SKOJIOTHYECKUMH TIpobaeMamu. Mues npukiagHoi HampasienHocTd. Kype dusuku npeanomaraet
3HAKOMCTBO ¢ IIMPOKHM KPYT'OM TEXHHYECKHX U TEXHOJIOTHYECKUX IPHIIOKEHUH H3yYeHHBIX TCOPHIt
M 3aKOHOB. Mes 5KOJOTH3AIMH PEealu3yeTcs IOCPEJCTBOM BBEJICHHS 3]ICMCHTOB COJICPIKAHMA,
MOCBSAINEHHEIX 9KOJOTHYECKAM Ipo0iieMaM COBPEMEHHOCTH, KOTOPBIC CBA3AHBI C PasBHTHEM
TEeXHHUKA W TEXHOJIOTHH, a Takke o6CcyxaeHus mpobileM panHOHAIBLHOIO IPUPOAOIIONIB30BAHU H
SKONOrMYecKoi GesomacHocTd. CTepKHEBBIMH SNIEMEHTaMM Kypca (H3HKH Ha YPOBHE CpeJHEro
obimero o6pazoBaHus SBISIOTCS Qu3HUecKue TeopuH (GopMUPOBaHKE NPESICTABICHHH O CTPYKTYpPE
noctpoeHns GU3HIECKOH TeOPHH, polK QyHIaMeHTAIBHBIX 3aKOHOB M NIPUHITHIIOB B COBPEMEHHBIX
IPEICTaBIECHUSX O IPHPOJE, TPAHHIAX INPUMEHUMOCTH TCOPHH, UL ONHCAHAA ECTECTBCHHO-
HAYYHBIX SBJICHH i IporeccoB). CHCTEMHO-AEATEIHOCTHELH TOIX0/] B Kypee (busuKu peanrusyercs
mpeske BCEro 3a CUET OpraHM3allid SKCICPUMEHTAIBHON NeATeIbHOCTH obywatormuxcs. Ja
6a30BOro ypOBHSA Kypca (H3HKH — 3TO HMCIOJIB30BAHAE CHCTEMBI (PPOHTANBHBIX KPATKOBPEMEHHBIX
SKCIIEPUMEHTOB M TabopaTopHBIX paboT, KOTOPEIE B IIporpaMme 1o (pusrke 0ObeIUHEHEI B obmmmit
CIHCOK YYSHHUEeCKMX IpPAaKTHYeCKHX paboT. BhlneneHwe B yKasaHHOM [epedHe JaOOPaTOPHBIX
paboT, MPOBOMMMEIX Ul KOHTPOJIS ¥ OLEHKH, OCYIICCTBIACTCA YYaCTHUKAMU 00pa30BaTEILHOTO
Tpolecca HCXOMS U3 0cOOEHHOCTe! IUIAHMPOBAHMA W OCHAIICHWS KabWHETa ¢m3uxu. Ilpu 3TOM
obecrieunBaeTcs OBJIAJIHHE OOyYAIOIMUMHUCH YMEHHMSMH IPOBOJUTH KOCBEHHBIE H3MEPEHHMI,
HCCIICIOBAHMS 3aBHCHUMOCTEN (M3MYECKMX BEIWHUMH M TIOCTAHOBKY OIIBITOB IO IIPOBEPKE
IPeIOKEHHBIX THTIOTES.

B mporpavme 1o (u3MKe CHCTEMa yYEHHYECKOTO SKCIEpHMEHTa, JabopaTOpHBIX pabot u
TpaKTHKyMa IIPEACTaBleHa eHHBIM IepedreM. BrIOOp TeMaTHKH /Uil 3THX BHIOB yYCHHIECKHX
IIPAKTHYECKUX PabOT OCYIIECTBISETCS YJACTHHKaMH O00pa3oBaTeIBHOr0 MPONECca HCXOAS U3
0coBeHHOCTEHl IIOYpOYHOro INIAHMPOBAHWMS W OCHameHMs KaOumera Qusuku. Ilpum aToM
obecrieunBaeTcs OBIAaIeHWE OOY4arOmMMUCH YMEHHAMH IIPOBOAWTH NpsSMBIE X KOCBEHHBIC
W3MEpEHHs, UCCIIeJOBAHIS 3aBHCHMOCTEH (PU3HICCKUX BEITIHH i IIOCTAHOBKY OIBITOB I10 ITPOBEPKES
IIPEIIOKCHHBIX IHITOTES.

BobInoe BHUMAHHAE Y/ENSeTcs PElIEHHI0 PacuETHBIX M KA4eCTBEHHBIX 3a7ad4. IIpm oToM it
PACUETHBIX 3a11a4 PHOPHUTETOM SBILTIOTCS 3a1aH C SIBHO 3a/[AHHON U HESBHO 3a/laHHOU (hu3ngecKon
MOJIETIBIO, TIO3BOJISIOIIME IPHMEHSATh H3y9IeHHbIE 3aKOHbI ¥ 3aKOHOMEPHOCTH KaK H3 OJHOI'0 paszena
Kypea, TaK ¥ MHTEIPUpYs [PUMECHCHHE 3HAHWH M3 pasHbIX pasjenoB. JUIsd KaueCTBEHHBIX 3a/ad
TIPHOPHUTETOM SBILIIOTCS 3a[aHKA Ha 00bSICHEHHE/PE/ICKa3aHne IPOTeKaHH (u3uvecKuX ABICHAN
¥ IPOLIECCOB B OKpyXaroulell xu3nM, TpeOyromue BoGOpa (u3MIecKkoyd MOJAeTH Ui CHTyalldH
MPaKTHKO-OPHEHTHPOBAHHOI'O XapaKTepa.



2. CTPYKTYPA U COJIEPJKAHME OBIIIEOBPA3OBATEJILHON JTUCIUTLIMHBI

2.1. O6bem yueGHOH QACIHILTHHBI H BHABI y4e0HO0i# padoThI

Bun ydebnoii padboTsl O0BeM B yacax
O6bem 06pazoBaTebHONH HPOrpaMMbl y4e0HO0H qUCHHNIHHbI 108
OcHoBHOe coaepxanue 5
BT. 9.!

TEOpEeTHYECKOe 00yUeHre 50
NPaKTHIECKHE 3aHATHS 10
nabopatopHble paboTs 15
IlIpodreccrnonabHO OPHEHTHPOBAHHOE COAEPIKAHHE 32
5B -

TeopeTHYecKoe 00ydeHne 32
IIpomexxyTounas arrecranus (1uddepeHnupoBaHHbIH 324€T) 1




2.2 Conep:xaHue.

Paznes 1. Haygsblii MeTOX HO3HAHHA IPHPOALL

dm3uka - (ynaaMeHTAIbHAS Hayka O Ipupoje. Haywmbrd MeTOn IO3HAHHA M METOMBI
HccreoBaHus (HU3UUECKHX SBICHHH. ODKCIEPHMEHT M TEOPHs B IPOLECCEe IO3HAHHA MPHPOJIEL.
Ha6mozenue u sxcrepuMenT B husuxe. CHocoObl H3MepeHHs (HU3MIeCKuX BEMIMH (aHATIOTOBIE U
1u(pOBEe M3MepHTETbHBIE TPHOOPHL, KOMIBIOTEPHBIC JATIMKOBhIe cucTeMbl). llorpemmocta
u3Mepernil hu3Eueckux BemmdrH (aGCOMIOTHA B OTHOCHTENbHas). Moneniposanne Qpu3nIecKuX
SBJIEHAI W IPOIECCOB (MaTephanbHAs TOUKA, aGCOMOTHO TBEPAOE TENO, MACANbHAs JKHIKOCTD,
HICaTBbHBINA ra3, ToYeunsli 3apsam). [ umoresa. OU3MYECKHM 3aKOH, I'PAHUIBI €r0 IPHMEHHUMOCTH.
Ouszngeckas TEOpUsL.

Pome u Mecto (Qu3ukd B (OPMHUPOBAHMH COBPEMEHHOM HayyHOHW KapTWHBI MHpa, B
[IPAKTHYECKOH JAeSITeIbHOCTH JIFOEH.

[IpakTraeckue 3aHATHI
. MiaMepenne Cuilbl TOKA W HAIPSKEHHS B IEMH MOCTOSHHOTO TOKA IIPH HOMOINH aHAIOTOBBIX
1 POBBIX U3MEPHTENBHEIX IPHOOPOB.

Pasgea 2. Mexanuka, Tema 1. Kunematuka
Mexanruueckoe aBmkenne. OTHOCHTEILHOCTS MEXaHHYECKOTO JBIKeHUs. CucTemMa 0TCHeTa.
Ipssvas u obpaTHas 3aa9M MCXaHUKH.

Paiiyc-BeKTOp MaTepHATEHOM TOUKH, €r0 IIPOSKIHH Ha OCH CHCTEMBI KOOpAMHAT. TpaeKkTopHs.
ITepemeInenue, CKOPOCTH (CPeaHsst CKOPOCTh, MTHOBEHHAS! CKOPOCTH) M YCKOPEHHE MATCPHATLHOH
TOYKH, MX [IPOSKIIAH HA OCH CHCTEMB! KoopauHaT. CI0)KeHHE HepeMelenuii i CIOKCHHS CKOPOCTEH.

PaBHOMepHOE ¥ PABHOYCKOPEHHOE NpPAMONHMHEHHOE IBHXEHHE. 3aBHCHMOCTE KOODJMHAT,
CKOPOCTH, YCKOPEHHUS! ¥ [IyTH MaTepUAIbHON TOUKH OT BPEMEHY U UX IPaQuKi.

Crobojuoe manenne. YckopeHne cBOGOMHOro mageH#s. JIprokeHHe Tena, OpOINEHHOTO IIOJ
YITIOM K TOPH30HTY. 3aBHCHMOCTb KOOPIMHAT, CKOPOCTH H yCKOPCHHS MAaTCPHATbHOW TOUKM OT
BPEMEHH ¥ X rpaQHKA.

KpusonmHefHOe IBIKCHHE. [IBHKCHHE MAaTepHalbHON TOYKH IO OKPYKHOCTH. Yrnosas u
JmHeHHAas ckopocTs. Ilepwos u dacrora obpamenus. LlenTpocTpemuTenbHOE (HOPMAIBHOE),
KacaTenbHOe (TAHIeHIHATLHOE) U TIOJIHOE YCKOPEHHE MATEPHALHON TOUKH.

JlaGoparopHbIe paboTsl
ViccreoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHH IIPH PaBHOYCKOPCHHOM JIBHKCHHH.

HccenoBanue 3aBECMMOCTH IIeproAa 00pamenus KOHHIECKOT0 MasTHHKA OT €ro apaMeTpoB.

Tema2. IluHamMuKa

ITepseiii 3axoH HerorToHa. MHepuHambHBIE CHCTEMEl OTCHETA. [puHIUI OTHOCHTEIBHOCTH
Tammnes. HemHepuaibHEIE CACTEMBI OTCHETA

Macca tena. Crura. [Ipurmmn cynepnosumun cuil. Bropoit 3akon HetoTona st MaTepuaibHol
Touku. Tperwii 3akoH HploTOHA IUI MaTepHAIBHBIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHHs. DKBHBAICHTHOCTh I'PABATAIMOHHON M HHEPTHOA MacCHL.

Cuita TSOKeCTH. 3aBHCHMOCTS YCKOPEHHsI CBOOOIHOTO IIaficHHs OT BBICOTHI HaJl IIOBEPXHOCTBIO
IIAHETHl ¥ OT reorpadudeckolf mmpoTsl. [[BriKkeHHe HEOCCHBIX TEl H HMX CIyTHHKOB. 3aKOHBI
Kermrepa. Ileppas kocMudecKast CKOPOCTE.

Cuna ympyrocra. 3akos ['yka. Bec Tena. Bec Tena, ABIKYIIErocs ¢ yCKOPEHUEM.

Cuna tpenns. Cyxoe Tperue. Cuna TpEHHS CKONbKEHHS M CHIA TpeHHs mokos. Koaddmmuent
TPEHHS.

CHIta CONPOTUBIEHNs PU IBMKCHUH TejIa B HKMJIKOCTH KM Tase, e¢ 3aBHCHMOCTb OT CKOPOCTH
OTHOCHTENEHOTO nBWKeHus, Jlasnenune. [uapocratrdeckoe fapnenue. Cuna Apxumesa.

[TpaxkTHYecKHE 3aHATHS
Uamepenue Ko3QdUIIMEeRTa TpeHus 110 BEJIMIHHE YTIIOBOTO K03 hurenTa 3aBHCHMOCTH Frp(N)

JlaGopatopHbie paboThI



HccieaoBanue 3aBHCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIMUX B IIPY/KUHE U PE3HHOBOM obpasue, oT
uX JiehopManuy.
Tema 3. CTaTHKa TBEpPAOro TeJja.

A6comoTHO TBepAoe Teno. [locTynaTenbHOe U BPAIIATeIbHOE ABMXEHHE TBEPAOTO TEIa. MomerT
CHJTBI OTHOCHTENBHO OCH BpameHus. ITnetuo cubl. Croxenue CHil, IPAIOXKEHHBIX K TBCPHIOMY TEILY.
LleHTp TSKECTH TENA.

VCII0BUS PABHOBECHS TBEPAOTO Tema. Y CToHUMBOE, HOYCTORIHBOE, Ge3paznuyHOE paBHOBECHE.

IIpakTHUeCKHEe 3aHATHS

Temad. 3aKoHbI COXPAHEHHSA B MEXaHHKe
VMmysnsc MarepuanbHOM TOUKM, CHCTEMBI MAaTEPHAIbHBIX TOHCK. IlerTp Macc CHCTEMBI
MaTepHaJbHbIX ToUeK. Teopema O [ABHKESHUH IIEHTPa Macc.
VIMIIyIThC CHIIBI M H3MEHEHHE UMITY/TbCa TeNa. 3aKOH COXPaHCHUS HMITYIIbCA.

PeakTHBHOE JBWKeHWEe. MOMEHT WHMIyibca MarepuaneHOd Toukd. Ilpencrasnenme o
COXpaHeHH! MOMEHTA HMITYJIbCa B IICHTPAIBHBIX IOJIAX.
PaGoTa CHIIEI Ha MaJloM ¥ Ha KOHEUYHOM Iepemermnenut. ['padudeckoe Mpe/IcTaBIeHHe pabOTEI CAIBL.
MOIIHOCTE CHIIBL.

Kunerudeckas SHEPTHS MaTepHalbHOM TodkH. Teopema 06 U3MEHEHHU KHHETUYECKON 3HEPIuH
MaTepUanbHON TOYKH.
TToTeRIMATLHEE ¥ HENOTEHIHAIbHEbIE CHiIbL lloTeHnuansHas sHeprus. [loTeHnuansras SHepris
yopyro medopMupoBaHHOH NpyKHHBL lloTeHIManpHas 3HEPrEs Tela B OIHOPOAHOM
TpPaBUTAIMORHOM roie. [ToTeRnmatbHas SHePris Tella B IPABUTAIMOHHOM T0J1e OAHOPO/HOTO 1Iapa
(BHyTpH M BHE mapa). Bropas KocMEYecKasd CKOPOCTb. TpPeThsi KOCMHYECKas CKOPOCTS. .Cps13p
paboThl HEMOTEHIMAIBHBIX CHII C F3MEHEHHEM MEXAHMYECKOH SHCPTHH CHCTEMBI TEIL.
3aK0H COXpaHEeHH!S MEXaHUIECKON SHePrHH.

Vipyrue u HeynpyTHE CTOJIKHOBEHHS.

VpasHeHue BepHyIIH JUIst HeanbHOM KUIKOCTH KaK CICJICTBUE 3aKOHA COXPaHCHHUA MeXaHHYeCKOi
SHEpruu.

[TpaxkTHUYECKOE 3aHATHE
V3mepenue IMITY IbCa TENNa 110 TOPMO3HOMY IIyTH.

Pasgen 3. MoJsekyaapHas puzuka 4 TepMOIHHAMHMKA
Tema 1. OcHOBBI MOJIEKYISPHO-KHHETHYECKOH TEOPUH.

OCHOBHBIE MOJIOKEHHS MOJIEKYIIpHO-KuHeTHaecKoi Teopun (MKT), ux onbiTHOE 060CHOBAHHE.
Tubdysus. BpoyHOBCKOE ABIXKEHHE. XapaKTep ABMKCHU ¥ B3aNMOICHCTBIA JACTHIL BEICCTBA.
Mozeny CTpOEHHUs ra30B, KAIKOCTe! U TBEPIBIX Tell U 00BACHEHNE CBOUCTB BEMIECTBA HA OCHOBE
aTEX Mozeleit. Macca i pasMeps! Moliekyn (atomoB). Konugectso semmectra. ITocrosmnas
Asorafpo.

TemtoBoe pasHoBecue. Temneparypa 1 croco6s! ee nameperws. [llkana remueparyp Llenbcus.
Moens HIeaIbHOTO I'a3a B MOJEKYIAPHO-KAHETUYECKOH TEOPHH: JaCTHIB! a3a JIBHKYTCH
. Xa0THYECKH ¥ HE B3aUMOJICHCTBYIOT JIPYT C APYTOM.
"a3oBsie 3axoHsL. YpasHerue Menneneesa-Kianeiipona. AGcomoTnas Temneparypa (IIKana
temnepatyp Kenpeuna). 3axon Jlansrona. M3onpomeccs! B uACaTbHOM rase ¢ IMOCTOSHHBIM
KOJIMYECTBOM BelecTsa. I paduueckoe mpeicTaBIeHIE U30IPOIIECCOB: H30TEpMa, H30X0pa,
u3o0bapa.
CBS13b MEXy JaBIEHHEM U CpelHel KMHeTHYECKON SHEpruei moCTyaTeNbHOT0 TEIIOBOIO
JBYDKEHHS MOJIEKYIT HISATFHOTO Ta3a (OCHOBHOE yPAaBHEHHE MONCKYISPHO-KHHETHIECKOR TEOPHH
UIeaTbHOTO ra3a).
CBs13b a6COIOTHOM TEMIIEPATYPhI TEPMOTHHAMUIECKON CHCTEMBI CO CPEIHEH KHHETHIECKOH
3Hepryeil oCcTyaTeNbHOTO TEIIOBOTO ABHKEHUS €€ JacTHIL.

JlabopatopHas paboTa



VccnenoBanye IpoLecca yCTaHOBJIEHHS TEMTIOBOTO PaBHOBECHS TIPH TEII000MeHe MeXIy ropsdei
H XOJIOTHOH BOJIOH.

Tema2.Tepmoganamuka. Temossie MANIHHBL

Tepmomurammaeckas (T]) cucteMa. 3afanre BHENTHUX YCIOBHH JUIs TEPMOJHHAMAIECKOH
CHCTEeME]L. BHeIHue ¥ BHYyTpeHHHe napaMeTpsl. [JapaMeTpel TEpMOMHAMUYECKON CHCTEMBI Kak
Cpe/IHHE 3HAYCHHUS BEJIMYMH, OICHIBAIONIAX €€ COCTOSHIE Ha MUKPOCKOIIMYECKOM YPOBHE.
Hynesoe Hadaio TepMOAnHaMEKH. CaMOIPOH3BOIBHAS PEaKCallUs TEPMOIHHAMAICCKON CHCTEMBI
K TEIUIOBOMY PaBHOBECHIO.

Mozenb HeanbHOTO ra3a B TEPMOIMHAMHEKE - CHCTEMa ypaBHeHui: ypapaeHne Menneneesa-
KnaneipoHa 1 BRIpRKEHAE IS BHYTpeHHEeH SHepruu. Y cIoBHA IPUMEHHMOCTH 3TOH MOIEIH:
HU3Kas KOHI[EHTPAI[US YaCTHII, BEICOKHE TeMIIepaTypsl. BeipaxeHue il BHYTPEHHEH SHEPIUn
OJTHOATOMHOTr0 HICAIEHOTO rasa.
KBasucraTHyecKue W HECTATHYECKHE IIPOLECCHI.

DnemeHTapHas pabora B TepMoAuHAMEKe. Brraucienue paboTsl o rpaduKy mponecca Ha pV-
auarpamMMe.

Teruonepe aua Kak croco6 H3MeBeHHUs BHYTPeHHe SHepIHH TePMOIMHAMIIECKOH CHCTeMBI 63
coBepinenus paboThl. KOHBEKIHA, TEIIONPOBOIHOCTD, U3TyICHHE.

KosmgecTBo Term1oThl. TemIoeMKOCTh Tena. Y AeIbHas H MOJISIpHAas TEIIOEMKOCTH BEIIeCTBa.
Vpasrenue Maiiepa. Y enpHas TEINIOTa CTOPAHUS TOILIMBA. PacyeT KonuIecTsa TeILIOTEl IPH
terutonepenade. [lonstue 06 aguabaTHoM IpoIecce.

TlepBEIif 3aK0H TEPMOAMHAMUKY, BHYTpeHHss sHepris. KomaecTso TemoTsl 1 paboTa KaK Mepel
A3MEHEHHUA BHYTPEHHEH SHEPrUY TEPMOIMHAMHUIECKOU CHCTEMBL.
' Bropoii 3aK0OH TEPMOJMHAMUKHE 11 PaBHOBECHBIX IIPOIECCOB: Yepe3 3alaHHOe PABHOBECHOE
COCTOSIHHE TEPMOIMHAMHYECKOI CHCTEMBI IIPOXO/IMT CIMHCTBEHHAA afabara. ADCOMOTHAS
TeMIlepaTypa.
BTopoii 3aK0H TEPMOIMHAMEKHY [T HEPABHOBECHBIX IIPOLIECCOB: HEBO3MOXKHO NEPEaTh TEILIOTY
oT 6oJtee X0JI0/IHOro Tena k Gomee HarpeToMmy Ge3 kommencanuu (Kinaysuyc). Heobparmmocts
IIPHEPOIHEIX IIPOLECCOB.

IIpurmmins! geiicTsus Termnosbx Mamus. KI1JT.

MaxcumansHOe 3Hauenue KITJ1. Ik KapHo.

DKOJIOTHYECKHUE acIeKThI MCIIOIB30BAaHMSA TEeIUIOBBIX ABHraresied. TermoBoe sarpsa3HeHne

OKpYIKaroIel Cpesl.

JTaGoparopHas paboTa
W3smepenwue yaenbHOMN TeILIOEMKOCTH.

Tema3. ArperaTabie cOCTOSHAN BemecTBa. Pa3oBbIe MepPexoabl.

ITapoo6pa3oBanue ¥ KoH/eHcaws. Vicnapenye U Kunenue, Y IebHas TEIoTa 1apoodpasoBaHHus.
HachmeHHEIEe U HeHACHIIEeHHbIe Taphl. KadecTBeHHAs 3aBUCHMOCTD INTOTHOCTH H JABICHHS
HACHIIIEHHOTO 11apa OT TEMIIEPATYPHL, HX He3aBHCHMOCTh OT 00beMa HACHIIEHHOTO Tapa.
3aBHCHAMOCTD TEMIIEpaTyphl KUIIEHHS OT HaBJICHUSA B JKHAKOCTH.

BraxsOCTh BO3ayxa. AGCOOTHAS ¥ OTHOCHTEIEHAS BIAKHOCTb.

Trepyoe Teno. Kpucramwmmaeckue u aMopdHbIe TeNa. AHA30TPOIIHS cBoffcTB KpHCTaJLIOB,
IInaBieHye B KpUCTAUIM3ANKS. Y IeIbHas TeNIoTa wiapienus. CyonumMars.

Iedopmaruu TBepaoro tena. Pactsnkenue u cxarue. Csur. Monyins H0#sra. Hpenern ynpyrax
nedopmartai.

Jlaboparopuas pabota

V3mMeperue yAenbHOR TEIIOTHI IVIABJICHHUA JIbJa.

Paznmen 4.91ekTpoauHaMHKa.

Temal.JJieKTpHYIECKOE MOJIE.

DIleKTpH3aIEs Tell U €€ MPOABICHHA. DIEKTPHIECKui 3apsy. J/[Ba BA/a SIEKTPUIECKHX 3apAIOB.



TIPOBOTHYKHY, TU3IEKTPHKY U [IOILyIPOBOJHUKH. DJIeMEHTaPHBIN SIEKTPHICCKHA 3apsiL. 3axkoH
COXpaHEeHHU: NIEKTPHYECKOIo 3apsaza.
BsaumopeiicTrre 3apsnoB. Toueunsle 3apsapl. 3akon Kymona.
Dnekrpuyeckoe none. Ero feficTBHE Ha 3IEKTPHYECKHE 3apsiibl.
HanpsxeHHOCTS deKTprdeckoro momst. [IpoGHbnt 3apsay. JIunul HAIPSHKEHBOCTH 3NEKTPHIECKOro
nos. OQHOPOZHOE AIIEKTPHIECKOE II0JIE.
[ToTeHIMANBHOCTD EKTPOCTATHIECKOTO 1101, Pa3HOCTE MOTEHIHANIOB M HANIPSKECHHE.
IToTeHnManbHAas SHEPTHS 3apsiaa B SJEKTPOCTaTHIeCKOM 1oj1e. [IoTeHIman a1eKTpocTaTHIeCKoro
nionst. CBsI3b HAIIPSDKEHHOCTH TI0JIS M PA3HOCTH IIOTEHIHANIOB [UIst DJIEKTPOCTATHYECKOTO IO (KaK
OIHOPOAHOTO, TAaK ¥ HEOAHOPOIHOTO).
[TpuHIMT CYTIepIO3HUIHA JNEKTPHYECKUX MTOJEH.
ITosne Togeunoro 3apsiza. ITojie paBHOMEpPHO 3apsikeHHOH cephl. [lone paBHOMEPHO 3apsIKEHHOTO -
1o 06seMy mapa. [Tone pasBHOMEPHO 3apspKeHHOM OeckoHeuHoH mIockocTd. KapTHHEI JIMHIHA
HANPSUKEHHOCTH 3THX TONel 1 SKBUNOTEHIMATBHBIX IIOBEPXHOCTEH.
[IpoBOAHKMKY B 3IEKTPOCTATHIECKOM II0JIE. Y CIOBHE PABHOBECHS 3apAI0B.
JTUBIIEKTPHKH B 3JIEKTPOCTATHYECKOM Tolte. JJuaaeKTpuyecKas IPOHUIIaEMOCTh BEIECTBA.
Konjiencarop. DIeKTPOEMKOCTh KOHAEHCATOPa. DIEKTPOEMKOCTh IIJIOCKOT0 KOHACHCATopa.
ITapannensHOe coeEeHHE KoHeHcaTopoB. [locnenoBaTensHoe COSIMHEHHE KOHICHCATOPOB.
OHeprus 3apsKeHHOro KOHICHCATOpa.

JIBrxkeHue 3apsHKEHHOM YacTHIIBE B OZHOPOAHOM 3JIEKTPUYECKOM TIOTIE.

[IpakTHYecKue 3aHATHS
HabmozieHre IpeBpaIneHis SHEPIUU 3apsKeHHOTO KOH/ICHCATOPA B SHEPTHIO H3IYICHHUS
CBETOIHO/A.

Tema2.IlocToSHHBIHA 3JIeKTPHYECKHI TOK.
Cwia Toka. ITocTOSIHHEIA TOK. Y CIIOBHS CYIECTBOBAHUS IIOCTOSHHOTO 3JIEKTPHYECKOTO TOKA.

Hcrounnku Toka. Hanpsxerue U u DJIC € . 3akon Oma aiis y9acTKa LelH.

DNEeKTPUYIECKOE COIPOTHBIIEHNE. 3aBUCHMOCTE COIIPOTHBIIEHNS OJHOPOHOTO IIPOBOJIHHKA OT €r0
JUTAHBI € TUIOIAH OIePEYHOT0 CEUCHHS. Y ICIbHOE CONPOTHRIICHHE BELIECTBRA.
ITocnemoBarensHOE, MapaUIeFHOE, CMEITAHHOE COSAUHEHHUE IPOBOIHUKOB. Pacuer
pasBeTBICHHBIX dyiekTpuueckux neneit, [Ipasuina Kupxroda.

Pabora anexrpuyeckoro Toka. 3akoH xoyns-Jlenna.

MoOIHOCTH 3MEKTPAIECKOT0 TOKa. TernoBas MOLTHOCTS, BELIENIEMad Ha PE3UCTOPE.

OJIC u BHYTpeHHEE COMIPOTHBIIEHHE UCTOYHIKA ToKa. 3akoH OMa JUIs [IONHOM (3aMKHYTO#)
SNEKTpHYECKO menn. MOImHOCTE HCTOYHMKA TOKa. KOpoTKOoe 3aMbIKaHHE.

KonzencaTop B menm DOCTOSHHOTO TOKA.

[IpaxTuueckoe 3assaTHE
W3mepenne yaenbHOTO CONPOTHRIEHUS IIPOBOIHIKOB.

Tema3. Toxu B pa3IH4HBIX cpeaax.

DnexTpudeckas IPOBOAUMOCTE PA3JIMUHBIX BEIIECTB. DNEKTPOHHAS IPOBOJUMOCTE TBEPIBIX
METaJIOB. 3aBHCHMOCTH COIPOTHBICHHUS METAJIOB OT TeMueparypbl. CBEpXIPOBOAMMOCTS.
DnexTpudeckui ToK B Bakyyme. CBOMCTBa 3/IEKTPOHHBIX ITy9IKOB.

[MomympoBoxauku. CobcTBeHHAS U IPUMECHAS IPOBOIUMOCTE [IOIyIIPOBOAHUKOB. CBoicTBa p-n-
nepexojia. [TomympoBoHEKOBEIE TPUOOPEL.

ONEKTPUYECKH# TOK B 3JIEKTPOJIATAX. DISKTPOIUTHYECKAS JUCCONHUANIAA. DIEKTPONU3. 3aKOHbI
@apazes A5 3IIEKTPOIH3A.

OnexTpuyeckuit TOK B razax. CaMoCTOSTENbHBIA U HECAMOCTOSTENBHEIN paspsaz. Pa3nuyHble THIIHI
CaMOCTOSTENILHOTO pa3psaa. Momms. [Trazma.
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Temad. MaraaTHoe moJe,

B3auMoIeACTBHE TOCTOSHHEBIX MArHATOB U IIPOBOJHUKOB ¢ TOKOM. MarsuTtHoe none. Bextop
MATHUTHON HHIYKIWH. ] IpHHIKAN CYIIepHO3HIAH MarHATHBIX M0JIeH. JIMHAK MarHUTHOR HHTYKIIMH.
MarHrTHOE TI0JIe IPOBOJHAKA ¢ TOKOM (IIPSMOTO IPOBO/HAKA, KATYIIKH B KPYTOBOTO BUTKA).
OmneiT Opcrena.

Cuna AMmepa, ee HalpaBJIeHUE H MOJIYJIb.

Cuna Jloperna, e HanpaBieHAe X MOZY.b. JIBikeHHe 3apsUKeHHOM JaCTHIIE! B OTHOPOIHOM
MarauTHOM IToje. Pabota cuist JlopeHna.

MarrutHOE 11oie B BemecTse. OeppoMarHeTHKH, I1apa- i JHaMarHeTHKH.

[paxTuyeckoe 3aHATHE
Hccenenosanie MarHATHOTO TOJIs IIOCTOSHHBIX MarHATOB.

Tema5./1eKTpOMaruuTHas HHIYKIHA.

SIBIICHHE 5IeKTPOMArHATHOMK MHAYKIHMH, I10TOK BeKTOpa MareuTHOM nutykmuw. /1C HETyKIHH.
3aK0H IEeKTpoMarauTHOM uHTykuny Qapaznes. Buxpesoe snekTpudeckoe moe. Toku Oyxo.
BJ1C HEAYKIMA B IPOBOHAKE, IBIKYIIEMCS B OJHOPOIHOM MAarHUTHOM TIOJIE.

[Tpasuno Jlenna.

MHIyKTHBHOCTS. KaTymika MHIYKTHBHOCTH B IIENH MOCTOSHHOTO TOKA. SIBIeHAC CaMOMHIyKIIHH.
SJIC caMOHHAYKIWH.

DHeprus MarHUTHOT'O OIS KaTYIIKHA C TOKOM.

DJIeKTpOMarHuTHOE TI0JIE.

[TpakTudeckoe 3aHATHE
WccnenoBanue ABICHAL DIEKTPOMAarHHTHOM MHIYKIIAH.

Paznens. KosebGanus i BOJHBI.
Tema 1.Mexanudeckne Koaebanus.
Konebarenpuasn cuctema. CBo6oHbIe KoeOaHus.

TapMoHmUeckre KoneGanust, KuHeMarnaecKoe W TMHAMUIECKOE ONUCAHHE. JHEPTeTHIECKOe
omucaHde (3aKOH COXPAHEHHMS MeXaHHJecKOH 3Heprud). BHBOA JMHAMHYECKOTO OIMCAHHA
rapMOHMYECKUX KONeGaHUH U3 X SHEPreTHIECKOr0 W KAHEMATHYECKOro OMACAHNA. AMILTATYAA 1
daza xonebanmit. CBA3b aMILTATY/B! KoNeOaHHH HCXO/HOM BEMUUHB! C aMILTUTY/IAMH KoneGanuii
ee CKOPOCTH M YCKOPEHHS.

ITepuon u wactoTa KoneGanuii. Ilepmox Mamex cBOGOHHBIX KONECOAHHH MAaTCMaTHIECKOTO
MasTHHKA. Ileprofl CBOGOHBIX KoneOamuit MPYXKMHHOTO MasTHuKa. IIOHATHE O 3aTyXaroIuX
KoyneGanusax. BrHy)eHHbIe KoneOanns. Pesonanc. PesonancHas KpuBas. BiusHue 3aTyXaHus Ha
BHJ| PE30HAHCHON KpHBO. ABTOKOIE6aHM .

JIaGoparoprbie paboTel
VsMeperne Tepuoia CBOGOJHBIX KONeGaHMii HHTSHOTO M NPYXKMHHOTO MajdTHHUKOB. M3ydemue
JBAOKEHUS HUTSHOTO MasTHUKA.

Tema 2.91eKTPOMATHUTHbIE KOJe0aHUA,

Konebatensusiii kouTyp. CBOGOHEIE 2JIEKTPOMArHATHEIE KONEOaHUs B MICATEHOM KOJe0aTenbHOM
xorType. @opmyia Tomcona. CBs3b aMILTUTYIBI 3aPSa KOHIEHCATOPa ¢ aMILTATY/IOH CHJIbI TOKA B
Koe0areIbHOM KOHTYPE.
3aKOH COXpaHCHHU JHEPIHH B H/CAIBHOM K0JIeOaTeIbHOM KOHTYPE.
3aTyXAIONmKe 5IeKTPOMATHUTHEE KoneOaHus. BBIHYXKICHHBIE 3IEKTPOMATHATHBIC KONCOaHUA.
TlepeMeHHEIH TOK. MOIHOCTS IIEPEMEHHOTO TOKA. AMILTHTYHOE H JSHCTBYIOmEE 3HAUCHHE CHIILI
TOKA ¥ HAIPSHKEHHSI IPH pasnaHON (opMe 3aBUCHMOCTH IEPEMEHHOTO TOKA OT BPEMEHH.
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CunyconaIbHbIA IEPEMEHHBIH TOK.

Pesuctop, KOHZEHCATOP M KATyIIKa HHAYKTHBHOCTH B IENU CHHYCOMIAILHOIO IEPEMEHHOTO TOKA,
Pesonanc TokoB. PesoHanc HanpsoxeHTH.

Wneansueiit Tpanchopmatop. [IpousBoacTBo, nepenada 1 notpedieHne dIeKTpAYeCcKOd SHEPTHU.
DKomoruueckue pUCKH TPH MPOM3BOACTBE DdJIeKTpodHepruu. KynbTypa HCHONB30BaHUSA
SJIEKTPOSHEPIUH B [IOBCEJHEBHOM KU3HH.

Jlaboparopublie paboTs!
Habmopenue 31eKTpOMarHATHOTO pe30HaHCA.

Tema 3.MexaHn9ecKHe H JIEKTPOMATHATHbIE BOJIHBI.

MexaHu4ecKkye BOJIHBI, YCIOBHS UX paciipocTpaHeHus. [lonepednsie U MPO0IbHBIE BOIHEL
Ilepuo, CKOPOCTh paclpoCcTpaHeHus U JiHa BoHBL CBOMCTBA MEXaHWYECKHX BOJIH: OTPAXKEHHE,
npesioMieHue, nHTephepeHIus U TudpaKiius.

3syk. Cxopocts 3Byka. ' poMKocTs 3Byka. Bricota Tona. TeMOp 3Byka.

[ITymoBoe 3arps3HeHuHe OKPYKAIOMEH CPEJIbL.

OJIeKTPOMAarHUTHBIE BOJHBL Y CIIOBHS H3Ty4eHHS 31E€KTPOMarHUTHBIX BOJH. Baanmuas

OpHEHTAllUsi BEKTOPOB E,B,v B DJIEKTPOMAarHuTHOH BosHe. CBOMCTBA SJIEKTPOMATHUTHBIX BOJIH!
OTpaXXEeHHUE, IIPEIIOMIICHHE, IOJIIpH3alys, HHTepEpeHIns U TudpaKkius.

IlIxana 31eKTpOMarHUTHBIX BOJIH. [IprMeHeHne 57IeKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.
IIprHIMITEI paAOCBSA3H U TeNleBUACHUsL. Paqrookarus.

ONEXTPOMArHUTHOE 3arPSA3HEHHE OKPYKAIOIIEH Cpebl.

[TpaxTHdeckoe 3aHATHE
M3ygeHue napaMeTpoB 3BYKOBOH BOJHEL

Tema 4.0nTHKA.

[IpsmonuaeliHOE pacnpocTpaHeHHe cBeTa B OAHOPOoAHOH cpene. JIyu ceera. ToueunbIil HCTOYHHK
ceeta.OTpaxkeHHe cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne n306paXkeHnt B IIIOCKOM
sepkane. Chepuueckue 3epkaia.

IIpenomnenne cBeTa. 3aKOHBI NPEIIOMIICHUS cBeTa. AOCOMOTHEIHM OKA3aTeb MIPETOMIICHHS.
OrHOCHTeIBHBIH MOKa3aTeNsb npenoMieHus. [I0CTOSHCTBO YaCTOTHI CBETA W COOTHOINCHHUE JUTHH
BOJIH IIPH IIEPEXO0/IE MOHOXPOMATHYECKOTO CBETA Yepe3 I'PaHHMILy pasjiena ABYX ONTHYCCKUX CPel.
Xon my4eit B mpusme. Jucnepcus cBeta. CiioxHsIi coctaB Genoro ceera. Iiser. :

ITonnoe BHyTpeHHee oTpakeHue. [IpeiebHbIA IOl MOTHOTO BHYTPEHHETO OTPAKEHHS,
Cobuparommue u paccerparomue THH3EL ToHKas mH3a. DOKYCHOE PacCTOSHUE M ONITHYECKAs CHIIA
TOHKO# JTMH3BL. 3aBUCUMOCTB (OKYCHOI'O PACCTOSHUS TOHKOM CheprdecKoit IHH3EI OT ee
TEOMETPHU ¥ OTHOCUTENIFHOTO TIOKA3aTelsA MPEIIOMIICHHS.

DopMyiia TOHKOM TMH3bL. Y BEJIHUCHUE, laBaeMOe JINH30M.

Xo1 Iy4a, TPOIIEAIIero JTMH3Y MO IIPOU3BOJILHBIM YITIOM K €€ IJIABHOM ONTHYECKOM OCH.
ITocTpoenue u3o6paxeHu# TOUKH | OTpe3Ka MPSAMOil B COOUPAIONINX U PACCEMBAIOIIMX JIMH3aX H
ux cucremax. Onrudeckue npubopsl. Paspemaromas ciocoGHOCTb. [1a3 KaK ONTHIeCcKast CHCTEMA.
IIpenens! NpUMEHIEMOCTY T€OMETPHYUECKON OITHKH.

Bommosas ontuka. Matepdepenmnus ceera. KorepeHTHbIe HCTOUHAKY. Y CIIOBHS HAOMONEHUS
MaKCUMyMOB ¥ MUHHMYMOB B HHTEP(EPEHIIMOHHOH KapTUHE OT ABYX KOTepEHTHBIX HCTOYHHUKOB.
IIpumepe! K1accH9ecKuX HHTEPHEPEHIIMOHHBIX CXEM.

Hudpaxknuonsas penieTka. Y cI0BHE HaOIIOAEHNS IMIABHBIX MAKCHMYMOB TIPH MaleHHH
MOHOXPOMATHUYECKOr0 CBeTa Ha MU(PaKIHOHHYIO PEIIETKY.

ITonspuzanus ceera.

IIpaxTHyeckoe 3aHATHE
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Hab:mo/1eHre JUCIIEPCHH.

Pazgea 6.0cHOBEI ClIeNHAIbHOI TeOPpHH OTHOCHTEIBHOCTH.

I"paHHIb IPUMEHMMOCTH KIACCHIECKOM MeXaHUKH. [10cTyITaTs! crienuanbHOA TeOpUH
OTHOCHTENBHOCTH.

TTpocTpaHCTBEHHO-BpeMeHHO# HRTepBal. [Ipeobpasosanns Jloperna. Ycnopue IpArIMHHOCTH.
OTHOCHTENBEHOCTD O{HOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH ¥ COKPAINCHHE JJIHHEL

DHeprHs | HMITYJIEC PENATHBACTCKON JaCTHIIBL.

CBS3b Macchl ¢ JHEPTHEH U UMITYJIECOM PEIIATHBHCTCKOMN JaCTHIEL. JHEPTHsi IOKOS.

JlaGopaTopHas pabora
OnpeieNe e HMITYIIECA ¥ SHEPITH PEIATHBHCTCKUX 9acThIL (0 GOTorpadusM TPEKoB
3apsHKEHHBIX YaCTHI] B MATHUTHOM II0JI€).

Pazgen 7. KBanToBas pu3HKA.

Temal. KopnyckyasspHO-BOJIHOBOH qyaJIH3M.

PaBHOBECHOE TEILTOBOE U3IIydcHHe (M3/TydeHne afCOIOTHO YePHOro Tena). 3akoH cMelmenus Bura.
I'mmoresa [lmanka 0 KBaHTAaX.

®oToHBL DHEPrUsL ¥ UMITyIbC POTOHA.

dotoaddexr. Omprret A.I'. Croneropa. 3akoHs! GoTosddexra. YpapHeHHe IHHIITSHRE 1
dorosddexra. "Kpacuas rpanuia” poroaddexra.

JlaBiieHne cBeTa (B YaCTHOCTH, JaBIICHIE CBETA Ha aGCOIOTHO TOTIOMAIOMIYIO ¥ abCOIIOTHO
OTpaXxaroIyto nosepxuocTs). Onsrrel [1.H. Jlebenesa.

BoJIHOBEIE cBOMCTBA uacTuIl. Bomas! e Bpoitis. [[miea Boias! fe Bpoiins i pasMepsl 061acTi
JIOKaJTM3aLHH IBIKYIIekcs dacTuibl. KopIycKy sspHO-BOTHOBOR AyamasM. Judpaxmws
DIIEKTPOHOB Ha KpHCTAIIAX.

Crenutvka u3MepeHuii B MUKpoMupe. COOTHOIIEHNS HEOIIPe Ie/IeHHOCTe!H Ieiizenbepra.

JlaGoparopHsle pabOTEI

VccnenoBanue (hOTOPE3ACTOPA.

ViaMeperHe mocTosHHOH [anka Ha ocHOBe HcciefoBanns GoToaddexra.
HccegoBanue 3aBHCHMOCTH CHJIBI TOKA Hepe3 CBETOIMO/T OT HalPsHKCHHS.

Tema2. ®u3zuKa aroMa.
OMBITEI 110 HCCIEN0BAHAIO CTpoeHus aToMa. [LnarerapHas Mojenb atoMa Pesepdopra.
IToctynarst Bopa. Vznyuenne 1 IOTIOMEHHE (OTOHOB IIPH IIEPEeX0/Ie ATOMA C OJ[HOTO yPOBHIL
SHEPruy Ha JAPYIoH.
Bupl ciekrpoB. CriekTp ypoBHEH SHEPTHH aToMa BOI0poa.
CrOHTaHHOE ¥ BEIHYXKIEHHOE U3iydeHue ceera. Jlasep.

JTaGoparopHas paboTa
HabroieHue JTHHeHYaToro CreKTpa.
Hcce10BaHue CIEKTPA PAa3PesKeHHOT0 ATOMAPHOTO BOI0PO/ia B H3MEePERHe OCTOsHHOM Prnbepra.

Tema3. ®Pu3zuKa aTOMHOTO0 S/1pa H 3JIeMEHTAPHBIX YacTHIIL.

. Hyxnonnas Monens snpa [eiizenbepra-Visanenxo. 3apsx sapa. MaccoBoe 9UCIIO spa. M30TOmEL
PanuoakTHBHOCTE. Anb(a-pacnaz. DIeKTPOHHBIA M O3UTPOHHEIH Geta-pacman. ['amma-
H3ITydeHHe. 3aK0H PATHOAKTHBHOTO paciaa. PamoakTusHble H30TONE B pupose. CeofcTsa
HOHM3HPYIOLIEro H3IydeHUS. Biusave pajOakTHBHOCTH HA XUBBIE OPraHA3MEL. EcrecTBeHHBIH
¢oH u3mydeHus. JJo3uMETPHIL.

DHEprHs CBA3M HyKJIOHOB B sjpe. Snepuble cubl. JledeKT Maccsl Aapa.

SlnepHble peakiwn. JleneHue U CHHTES sSnep. SNepHEIe PeaKTOPEL. IIpoGreMEr ypaBiIsgeMoro
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TEPMOSIECPHOTO CHHTE3a. DKONOTHYECKHAE aCIIeKThI PA3BUTHS SIEPHOM YHEPreTHUKH.

MeTozBI perucTpanuy U HCCIICIOBAHMS MIEMEHTapPHBIX JacThIl. ®yH/1aMeHTaTbHEIE
B3auMmoeicTBUA. bapronsl, Me30HE! U jienToHEL [Ipencrasienue o CrangapTHOH Mogenu. KBapk-
TTFOOHHAS MOJIENb a{POHOB.

@usuka 3a npefenamu CragnaptHo# Mogend. TeMHas MaTepUs H TEMHASI SHEPTHA.

EnuucTBO r3udecKoii KapTUHBI MEpA.

[IpakTuyeckue 3aHATHA
Uccnenoranue TpekoB gactull (1o roToBEM (oTorpadmsm).
Uccnenosanne paguoakTHBHOTO ()OHA C UCIIOIB30BAHUEM JTO3HUMETPA.

Paspesn 8.2/1eMeHTHI ACTPOHOMHH B 2cTPOGH3HKHA.

OTansl pasBuTHA acTpoHOMHH. [IpuKiaHOe B MEPOBO33PEHYECKOE 3HAUCHUE aCTPOHOMHH.
IIpuMeHMMOCTE 3aKOHOB (DU3UKH Ui OOBSICHEHUS IPUPOIBI KOCMHYECKUX 00BEKTOB.

MeToipl aCTPOHOMUYECKUX HccnenoBanuii, COBpeMeHHbIE ONTHYECKHE TETeCKOMBI,
PaMOTENECKONE], BHEATMOC(HEpHAS aCTPOHOMHUSL.

Bupn 3Be3nnoro mHeba. Co3Be3nus, ApKue 3Be3/(5l, ITAHETHI, MX BUAAMOE JBIKEHHE.

Comnneunas cucrema.

Comnnne. Comseynas akTuBHOCTG. VcTounnk snepruu ColHIa U 3Be371.

3Be3/IBl, MX OCHOBHBIE XapaKTepHCTHKH. J{Harpamma "crieKTpaibHbIH KIace - CBETHMOCT" . 3Be3/Ib!
[JIABHOM IIOCIE0BATEBHOCTH. 3aBUCHMOCTE "'Macca - CBETHMOCTR" JUTS 3BE3]{ TTIaBHOR
oc/eoBaTeNbHOCTH. BHyTpeHHee cTpoenue 3e3i. CoOBpeMEHHbIE TPEACTABIEHHUS O
IPOHMCXOXKIEHUH U 3B0JOLMHY CoJTHITA U 3BE3]l. DTallbl )KU3HH 3BE3]I.

Mineunsni I1yTs - Hama [anaktuka. Ionoxenne u qemxenue Comnna B anaktuke. T
rajakTuk. Pajporanaktiku u kBazaphl. YepHbIe OBIPEL B AIpax raJakTHK.

Bcenennas. Pacimmperne Beenennoit. 3akon Xa66ma. PasGeranue ranaxktux. Teopus Bonsmoro
B3pEIBA. PETMKTOBOE H3NTyUEHHE.

Macmrabras cTpykrypa Beenennoi. Meraranaktuka,

Hepemennsie npo6iieMbl aCTPOHOMHMH.

Ponb ¢pu3uku 1 aCTPOHOMHH B S5KOHOMHYECKOM, TEXHOJIOTHYECKOM, COMAIBHOM U DTHYECKO
chepax neaTeNPHOCTH YeNoBeKa, POh M MECTO (M3MKH M aCTPOHOMMH B COBPEMEHHON HAyuHOM
KapTHHE MHpa, 3HAYCHHE OIIMCATENLHOHM, CHCTEMaTH3HpYyIomleH, OOBACHUTEIBHOH U
NPOrHOCTHIECKOR QyHKIMH DU3HIecKoi TeOpHH, POIb GH3HIECKOM TeopUH.

3. INTAHAPYEMBIE PE3YJBTATHI OCBOEHHSI OBIIEOBPA30OBATEJIHBHOM
AUCITATIIMHBI

3.1 JUYHOCTHBIE:

1) rpaxmaHCKOTO BOCIIHTAHHMS:

c(h)OpPMHPOBAHHOCTH IPAYKIAHCKON MO3UIUH 00YUArONIErocs KaK akTUBHOTO M OTBETCTBEHHOTO
WieHa poccuiickoro obimecTna;

NPUHATAE TPAJUIMOHHBIX OOINEYEIOBEUECKHX I'YyMaHUCTHYECKHX M JIEMOKPATHYECKHX
IEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JAEATEIBHOCTh B MHTEpecax TIpPaXTaHCKOro oOmecTsa,
y9acTBOBATh B CAMOYIIPABIEHHHY B 00pa30BaTeNbHOM OpraHu3alluy;

YMEHHE B3aHMOIECHCTBOBATh ¢ CONMAIBHBIMY HHCTUTYTAMU B COOTBETCTBHU C WX GYHKIUAMHA
Y Ha3HaYeHUEM;

TOTOBHOCTB K T'yMaHUTApHON M BOJIOHTEPCKOM AeATEIBHOCTH,

2) IaTPUOTHYECKOTO BOCTINTAHHMSL:

c(hOopMHPOBAHHOCTE POCCHHCKOM IpakIaHCKOM HISHTHYHOCTH, [IaTPHOTH3MA;

LOEHHOCTHOE OTHOINEHUE K rOCYJapCTBEHHBIM CHMBOJIaM, AOCTHKEHHIM POCCHMCKUX YIEHBIX
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B 00acT HU3NKA ¥ TEXHHUKE;

3) IyXOBHO-HPABCTBEHHOTO BOCIIUTAHHSA:

c(hOpMHPOBaHHOCTH HPaBCTBEHHOT'O CO3HAHMUS, STUIECKOTO MOBEACHHS;

CII0COOHOCTE OLICHHBATH CHUTYAIMIO M IPUHUMATH OCO3HAHHBIE PEHICHWs, OPUCHTHUPYSCH Ha
MOPaIbHO-HPABCTBEHHBIE HOPMBI H IEHHOCTH, B TOM YHCIIC B IEATCIBHOCTH YUCHOTO;

OCO3HAHHUE JITIHOTO BKJIAA B IIOCTPOCHHE YCTOHIHNBOro Oy yIero;

4) 5cTETHYECKOT0 BOCIIMTAHHUS:

9CTETUYECKOE OTHOIIEHWE K MHUpPY, BKJIIOHas SCTETHKY HAY9YHOrO TBOPYECTBA, IPHCYMIETO
(bu3aIecKon HayKe;

5) TpyZIOBOTO BOCIIHTAHHI:

HHTEPEC K pasfiuyHbIM chepam IpodeCcCHOHAIBHON NESTENBHOCTH, B TOM THCIIE CBA3AHHBIM C
duswKoif W TEXHHKOH, yMCHHE COBEpIIATb OCO3HAHHBIA BEIOOD Oymymeit mpodeccuu H
peaNn30BEBATH COOCTBEHHBIE KU3HEHHEIC IIIAHBL;

FOTOBHOCTH ® CIIOCOGHOCTE K 00pa3soBaHMIO M camooOpasoBanuio B obnactH Qu3nku Ha
MPOTSDKEHHUH BCEH KU3HM,

6) 3KOJIOTMIECKOT0 BOCITUTAHMS:

chOPMHPOBAHHOCTS ~ SKOJIOTHYECKOH KyNBTYpHl, OCO3HAHWE TIOOAIBHOTO —XapakTepa
SKOJIOTHYECKHX HpoOIeM;

TJIAHUPOBAHME W OCYILIECTBICHUE NEHCTBHH B OKPYXAFOIIEH Cpe/ie Ha OCHOBE 3HAHMSA IIeNeH
YCTOWYIHMBOTO Pa3sBHTHA YEJIOBEUIECTRA;

PacImipeHne ONbITa ASSTCIPHOCTH SKOJNOTHYECKOH HAIPABICHHOCTHA HA OCHOBE MMEFOIIHXCS
3HAHUH 10 QU3HKE;

7) IEHHOCTH HAyIHOTO [TO3HAHMS:

chOpPMUPOBAHHOCTH MEPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
dbusmgecKo# HayKH,

OCO3HAHKE IEHHOCTH HAYYHOH JESTENBHOCTH, TOTOBHOCTh B IpONECCe M3ydeHHs (HU3UKA
OCYIIECTBJIATH [IPOSKTHYIO B HCCIIEI0BATENBCKYIO JesITENbHOCTS HHINBUIYaIbHO ¥ B IPYIIIIE.

JIP 1 Oco3zraromuii ce0s rpaykIaHUHOM H 3alIMTHHKOM BEJIUKOH CTPAHEL.

JIP 2 IlposBiusionmyif aKTHBHYIO TIPKIAHCKYIO MO3HIHIO, JIEMOHCTPHPYIOIIMH
IIPUBEPKEHHOCT IPHUHIIANIAM YECTHOCTH, IOPITOIHOCTH, OTKPBITOCTH, SKOHOMITICCKH aKTHBHBIH 1
YUaCTBYIOIHHN B CTYEHICCKOM H TEPPHTOPHAIBLHOM CaMOYIPABICHHH, B TOM THCIIC HA YCIOBIAX
NOOPOBONBYECTBA, NPOAYKTHBHO B3aHMOACHCTBYIONMH H yJacTBYIOIMH B JIEATEIBHOCTH
0OIIECTBEHHBIX OpraHH3aIHiA.

JIP 4 TTposBISIONTHH U IEMOHCTPUPYIOIMH YBaXKeHHE K JTFO/LAM TPY/Ia, OCO3HAIONMHA EHHOCTh
coberBennHoro Tpyda. Crpemsmmiics K (OPMHpOBAaHMIO B CETEBOH Cpele JHYHOCTHO H
podeCcCHOHAIEHOI0 KOHCTPYKTHBHOTO «UU(POBOTO Cliefia.

JIP 9 Cobmojaiomuii ¥ IpOIOTaHAMPYIOIMH [paBHia 3I0pOBOro M GesomacHoro obpasa
JKU3HH, CHOPTa; TPeAyIPEKIAIONIN TG0 HPeoAONeBANIIT 3aBUCHMOCTH OT &JIKOrois, Tabaxa,
ICHXOAKTHBHBIX BEI[ECTB, A3aPTHEIX UIP 4 T.1. COXPAHSIOMIMI NICHXOJOTHIECKYIO YCTOHIMBCOTE B
CUTYaTUBHO CJIOXHBIX WM CTPEMHATEIBHO MEHSIOIMUXCS CHTYallHsX.

JIP 10 3a6oTsmuiics 0 3amUTe OKPYKAIOMEH cpe/ibl, COOCTBEHHOM 1 Tyxo# 6e30macHOCTH, B
TOM YHcie TU(POBOK.

JIP 15 OTKpHITEIHA K TEKYIIUM H IE€PCIECKTHBHBIM H3MCHEHHAM B MUDPE TPy/a 1 npodeccui.

JIP-KK 1 TlpusHarommil INEHHOCTH HEIPEPHBHOIO 0Opa3soBAHUs, OPHCHTHPYIOIIMHCS B
M3MEHSIOIEMCS  PBIHKe Tpyaa, u3beraromuil 6e3paloTHIBL yIpaBisomuil  coGCTBEHHBIM
npod)ecCHONATEHBIM PasBHTHEM; Pe(IECKCHBHO OLCHHBAFOIIHIA COOCTBEHHBIH JKU3HEHHEBIN OIIBIT,
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KpHATEpHH JIUYHOH YCIECIIHOCTH,

3.2 METAIIPEAMETHBIE:

Osnazenue yHUBEPCATLHEIME [T03HABATEEHEIMU NEHCTBUAMU:

1) 6a3oBbIe TOrMYeCKUE AEHCTBHS,

CaMOCTOSTENBHO (GOPMYIMPOBATH ¥ AKTYaAIH3HPOBATh POOIEMY, PACCMATPUBATE €€
BCECTOPOHHE;

OTIPEeNeIIATh IIeH AeATeIbHOCTH, 3a[]aBaTh IapaMeTphl M KPUTEPHUH UX JOCTHIKECHUS,

BBISIBIIATH 3aKOHOMEPHOCTH ¥ IIPOTUBOPEYHS B PACCMATPHBAEMBIX (DH3MICCKUX ABJICHHUIX;

pa3pabaTkBaTh IIaH peleHus IpobIeMBl C y9ETOM aHaIu3a UMEIONINXCS MaTePAAIBHBIX 1
HEMaTepHAaIIbHEIX PECYPCOB;

BHOCHTH KOPPEKTHUBEI B IESTEIHHOCTD, OIICHUBATh COOTBETCTBHE PE3YIIBTATOB LEIISIM,
OLIEHUBATH PHCKH IIOCIEICTBAN JEATEIBHOCTH,

KOOPIMHUPOBATH ¥ BEIOIHITE pabOTy B YCIOBHSX PEAIbHOIO, BAPTYaILHOTO U
KOMOWHMPOBAHHOTO B3aUMOICHCTBUA,

pasBHBATEH KPEATHBHOE MBILIJICHHE IIPH PEIICHUH KU3HEHHEIX IPoOIIeM.

2) Ga30BBIC UCCIEIOBATEBCKIE ACHCTBHUS:

BJA/IETh HAYYHOU TEPMUHOJIOTHEHN, KIHOUYEBHIMU NOHATUAMY U METOaMH (DH3MIECKOH HAYKH;

BJIaJIETh HABBIKAMH YIeOHO-MCCIIe0BATEIbCKON U IPOEKTHOM AEATEILHOCTH B 00IacTH
(u3nKy, ciocOOHOCTBIO M TOTOBHOCTHIO K CAMOCTOSTEILHOMY IIOMCKY METO/IOB PENIEHNA 3a1ad
(hU3HYECKOT0 COIEPIKaHM, IIPUMEHEHHIO Pa3IMYHBIX METOA0B II03HAHHUS; .

OCYILECTBIATH Pa3/IMYHbIE BUBI JIEATEILHOCTH 10 OMyYEHHIO HOBOTO 3HAHMS, €0
HHTEpIIpeTayu, npeodpa3oBaHuio U MPUMEHEHUIO B Pa3IHUHBIX YIeOHBIX CUTYalUsIX, B TOM JHCIIE
[IPY CO3/]aHuH y4eOHEBIX IPOEKTOB B 001acTh GU3nKy;

BBIBIISITE IPAYMHHO-CIEACTBEHHBIC CBSI3M W aKTyalu3UpOBaTh 3a/1a4y, BEIIBUIaTh TUIIOTE3Y
€ peIeHHUs], HaXOJUTh apryMEHTHI JUIS IOKa3aTebCTBA CBOMX YTBEPIKACHHUH, 3a1aBaTh TapaMeTpPbI
U KPUTEPHHU PEIICHHS;

aHAIM3MPOBATh NOIyYEHHEIE B X0/I¢ PEINCHUS 3aja9y Pe3yJIbTaThl, KpHTHYECKH OLIEHUBATD X
JIOCTOBEPHOCTH, IPOTHO3UPOBATE U3MEHEHHE B HOBBIX YCIOBHSX;

CTaBHUTH U (hOPMYIUPOBATE COOCTBEHHEIE 3a/1aul B 00pa3oBaTe/IbHOM AESTEIHOCTH, B TOM
9HCIe IPH U3YIEHUH (QH3HKH;

IaBaTh OLIEHKY HOBBIM CHUTYaIlNSAM, OLIEHUBATE IPHOOPETEHHBIH OIBIT;

YMETB IEPCHOCHTH 3HAHMSA 10 (PU3HKE B IPAKTHHECKYIO 00aCTh XKHU3HEACATEIbHOCTH;

YMETh UHTETPUPOBATE 3HAHUA M3 PA3HBIX IPEIMETHBIX obiacTei;

BBIIIBUraTh HOBBIE UIEH, IIPEiaraTh OPUTUHANIBHEIE IIOAXOBI M PEINEHN;

CTaBUTH NIPOOIEMEI M 3a/1a4H, JIONYCKAIOHE AJIbTEPHATUBHBIE PELISHHS.

3) pabota ¢ uadopmanueii:

BJIa[ETh HaBLIKAMH MOIy4eHMs HHOOpMAIK QUIHIECKOT0 COAEPIKAHNUS U3 UCTOTHIKOB
Pa3HBIX THIIOB, CAMOCTOSTEIHHO OCYIIECTBIIATE TOMCK, aHAIN3, CACTEMATH3ALHIO U
MHTEpIpeTanuio HEGOpPManuy pasIudIHbEIX BUIOB H (OpPM IPeACTaBIICHNAS;

OLIEHUBATh JOCTOBEPHOCTS HHPOpPMALIHY;

HCIIONB30BATh CPEICTRBA HHPOPMAIIMOHHBIX B KOMMYHHKAIIHOHHBIX TEXHOJIOTHH B PEIICHUY
KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OPraHU3alMOHHBIX 381124 ¢ cobmoieHreM TpeboBanmit
SPrOHOMMUKH, TEXHUKH 6E30I1aCHOCTH, TUTHEHE], PeCypcocOepeKeH s, IPABOBBIX U STHIECKUX
HOpM, HOPM HH(OpMAaITHOHHOH 6€30IacHOCTH;

€03/1aBaTh TEKCTHI PU3MUECKOTO COAEPKAHMS B Pa3sIMUHBIX (popMaTax ¢ y4eTOM Ha3HAueHUs
uH(pOpManuy U 1eIeBOH ayAUTOPUH, BEIOHpas ONTUMANBHYIO GOpMY IpencTaBICHHS U
BU3YaJIH3aIMH.

OsBnajenue yHUBEPCATEHEIME KOMMYHUKATUBHBIMY JA€HCTBUAMA:

1) oOmenue:

OCYIIECTBIIATH O0IMEHNE Ha ypokax (U3UKH U BO BHEYPOUHOM A€ATEILHOCTH;

pacmo3HaBaTh MPEATIOCHUIKA KOH(GIUKTHBIX CHTYAIHI U CMATYATh KOH(IIHKTHI;
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pa3BEpPHYTO M JIOTHIHO H3JIAraTh CBOKO TOUKY 3PEHHUA C HCTIO/B30BAHAECM A3BIKOBBIX CPE/ICTE;

2) coBMECTHAs JEATEIIBHOCTS!

[TOHHMATh ¥ HCTIOMB30BATH IPEUMYIECTBA KOMAHIHOM 1 MEIMBH/yalbHOH PaboTsI;
BEIOHpPATh TEMATUKY ¥ METObI COBMECTHBIX NEeWCTBHH ¢ yIeTOM 00IIHX HHTEPECOB, U
BO3MOMKHOCTEH KaXKI0ro 4WiCHa KOJUIEKTHBA,

IPHHEMATH [E]IA COBMECTHOH NEATENbHOCTH, OPraHU30BbBATE K KOOPAHHMPOBATH IeicTBUs
[10 €€ JOCTIIKEHHIO: COCTABIIITH IUIaH JIEHCTBHH, PACIIPENeNATh PO C YISTOM MHCHHH
YYACTHHKOB, 00CYKIATh PE3YIBTATE COBMECTHOH paboTEl;

OICHMBATH KA4ECTBO CBOETO BKIIANA U KAXKZIOTO yJacTHAKA KOMAH (bl B OOIIMH pe3y/IbTarT 10
paspaboTaHHBIM KPUTEPUSIM;

TIpeJIyIaraTh HOBBIE IPOSKTEI, ONIEHMBATE UCH C TIO3UIMA HOBU3HEI, OPHIHHAILHOCTH,
[IPaKTHIECKON 3HAYMMOCTH,

OCYIIIECTBIISTH [O3UTHBHOE CTPATETHIECKOS MIOBE/ICHAE B PASIHIHBIX CHTYANMX, TIPOSIBIIATE
TBOPHUECTBO M BOOOpaKeHHE, OBITH HHUIMATHBHBIM.

OBmajeHre YHUBEPCATEHEIMY PETY ISTHBHEIMY NEHCTBAAMH:

1) camoopranu3anys:

CaMOCTOSTENHHO OCYIIECTBIIATD TO3HABATSIIBHYO NEATCILHOCTE B obnacTu (PU3UKH K
ACTPOHOMHEH, BBIABILATE IIPOOIIEMB], CTABHTE U dbopmyEpoBaTh COOCTBEHHBIC 33/1a1H;

CaMOCTOSITEILHO COCTABIIATH IIJIAH PEIICHIS PACYETHBIX ¥ Ka4EeCTBEHHBIX 3a/1a4, IIaH
BEIITOJHEHNS IPAKTHYECKOM paboThl ¢ yIeTOM HMEIOIMUXCs pecypcoB, cOOCTBEHHBIX
BO3MOIKHOCTEH ¥ TIPEAIIOYTCHHH;

7aBaTH ONCHKY HOBBIM CHTYallUaM;

pacmmpsTh paMKi y4eOHOr0 IIpeaMeTa Ha OCHOBE JIMTHBIX HpEeIIOITECHHH;

JleNTaTh OCO3HAHHEIA BEIOOD, ApTyMEHTHPOBATE ero, 6paTh Ha ceOs OTBETCTBEHHOCTD 32
pELICHHUE;

OLICHUBATH IPHOOPETEHHBIH OIIBIT;

croco6eTBOBaTh HOPMHPOBAHHIO K IPOSBICHHIO SPY/HIUA B 061acTH (HU3AKH, IOCTOSHHO
[OBBIIATH CBOH 06pa3oBaTebHBIH i KYIBTYPHbIH yPOBCHD;

2) CaMOKOHTPOJIb:

N@Bath OIEHKY HOBEIM CHTYAIlHAM, BHOCHTH KOPPEKTHBEI B JACATCIBHOCTD, OIICHUBATE
COOTBETCTBHE Pe3yIbTATOB LIEIIIM;

BIIAZETh HaBBIKAMHM [103HABATEILHON pediiexcru Kak 0CO3HAaHMs COBEPIIacMBIX JedcTBUH U
MBICITUTEIbHBIX IIPOIECCOB, HX Pe3y/IbTaToB U OCHOBAHHH;

JCIIONB30BATE IPAEMEI pe(IeKCHE /UL OLEHKH CHTYAIlWH, BEIG0Pa BEPHOTO PENICHHS,

OIIEHHUBATH PHCKH ¥ CBOGBPEMEHHO MPHHUMATE PEINCHHSA 10 MX CHIKCHUEO;

IPUHEMATh MOTABbI H apryMEHTBI IPYTAX NIPH aHATH3€ PE3yIBTAaTOB ACATCIbHOCTH;

3) npuHsATUE ceOd U JPYTUX!

IPUHEMATEH ce0sl, TOHUMAs CBOM HEIOCTaTKH M JIOCTOHHCTBA;

IPHHAMATH MOTHBEI ¥ apTyMEHTHI JPYTHX IIPH aHATH3E PE3Y/ILTaTOB ACATETLHOCTIL,

[PH3HABATE CBOE IIPABO ¥ IPaBO APYTHX HA ommOKy.

3.3 [IPE{METHBIE:

JIEMOHCTPHPOBATh HA IPAMEPAX POJb B MECTO (QH3HKH B bopMEpOBAHUY COBPEMEHHON Hay4HOH
KApPTHHBI MEPA, B PA3BHTHH COBPEMCHHOM TEXHHKH U TEXHOJIOTHH, B IIPAKTHIECKON JCSTeITbHOCTH
MIOJIeH; YIUTHIBATH TPAHUIIBI IPUMECHEHHS H3YICHHBIX (pu3mgecKuX MOJIENIeH: MaTepruabHad TOUKa,
WHepIHaIbHas CHCTEMa OTcuéTa, abCOMOTHO TBEPIOE TENO, UeabHEIN ra3, MOIEIH CTPOCHHS
ra3oB, JKHUAKOCTEH W TBEPHBIX TeJ, TOYCHYHBIA ANEKTPUICCKHH 3apsan NP4 PCIICHHH busHIECKHX
3a/1a4,

pacro3HaBaTh (H3UIECKUC ABICHHA (mpomeccel) ¥ OOBACHATE HX Ha OCHOBE 32KOHOB
MEXaHWKY, MOJEKYIAPHO-KHHETHYeCKOH TEOpHH CTPOCHHS BEIIECTBA W SICKTPONHMHAMHAKH:
paBHOMEPHOE W PaBHOYCKOPEHHOE IPSIMOIMHCHHOE ABIXCHAC, cBODOIHOE MMaiCHHE TEII, ABHKCHIE
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II0 OKPYXXHOCTH, HHCPIHS, B3aUMOJEHCTBHE Tel, auddysus, GpOyHOBCKOE NBHKEHWE, CTPOEHHE
KHUJIKOCTeH M TBEPABIX TEll, M3MEHEHHe 00BEMA Tell IPU HArpeBaHWM (OXJIAKICHHM), TEIIOBOE
paBHOBECHE, HCIAapeHHe, KOHAEHCANMs, IUIABIICHHE, KPHCTAIUIM3AIHd, KHIIEHHE, BIAXKHOCTD
BO3/lyXa, NOBBINICHHE [aBICHHS ra3a IPH €r0 HATPEBAHAW B 3aKPHITOM COCYHE, CBS3b MEXITY
HapaMeTpaMy COCTOSHUS I'a3a B M30NIPOIECCaX, SIEKTPU3AINS TEN, B3AUMOIEHCTBHE 3apsIOB;

ONMCHIBATh MEXaHMIECKOE IBIKEHME, MCIOJIB3YsS (H3MYECKHE BEIMYMHBL: KOODIMHATA, IyTh,
MEPEMEINEHNE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CHIa, MMIYIbC Telld, KHHETAYECKAs SHEPIH,
MOTCHIMANbHAA SHEPIus, MeXaHWwdeckad paboTa, MeXaHWYecKas MOIIHOCTh; HPH OMHCAHHH
TPaBHJIBHO TPAKTOBATH (DUIAICCKHH CMBICH MCIIONB3YEMBIX BEIMYMH, HX 0003HAUCHHS ¥ €MHHIIEL,
HaXOIWUTh (JOPMyIIEI, CBA3BIBAIONIHE JAHHYIO GU3HUECKYIO BETMUHHY C JPYTHMH BeIHIHHAMY,

OIACHIBATE U3YYEHHEIE TEIIOBEIE CBOMCTBA TNl U TEMIOBEIE SBJICHUS, UCTIONB3Ys (hU3UIECKUE
BEIIMYIMHBL: IABJICHHE rasa, TEMIIEPaTypa, CPEIHAL KHHETHUECKas SHEPI s Xa0THYECKOTO ABMIKEHUS
MOJICKYJI, CPEAHCKBAIPATHYHAs CKOPOCTh MOJIEKYI, KOJIMIECTBO TEIUIOTHI, BHYTPEHHSS SHEPIHS,
paboTa rasa, K09 QUIEEHT MOIE3HOTO AEHCTBHS TEIIOBOrO ABHTATENS; TIPH OMHCAHHE IPABAIBHO
TPaxTOBaTh (YU3MIECKMH CMBICI HCIONIB3YEMBIX BENMYMH, X 0003HAYCHHSI U SAUHUIE], HAXOIUTD
(hopmyIIEI, CBA3BIBAIOMUE AAHHYIO QU3MYECKYIO BETMUMEY C APYTHMHA BETAIAHAM,

OIMCBHIBATL H3YYEHHBIC SJICKTPUYCCKHE CBOIMCTBA BEIIECTBA M DJIEKTPHYECKHE SBIICHHS
(mpomecchl), UCHOMB3Ys (U3MUECKUES BENHYMHBL: 3ITEKTPHUSCKHN 3apsz, DIIEKTPAYECKOe IO,
HAUPSDKEHHOCTD TOJIA, OTEHIAAN, PA3HOCTh MOTEHIHATIOB; IIPH OIMCAHUK IIPABHIBHO TPAKTOBATE
(pm3MIECKHiT CMBICI HCTIONB3YEMBIX BEJIIMH, HX 0GO3HAYCHHS U €IMHHIIBL yKa3sBaTh (HOPMYIIEL,
CBSI3BIBAIONIME TAHHYIO (DH3MIECKYIO BEMYUHY C APYTHMH BEIHUAHAMY;

QHAIM3HPOBATH (PH3UIECKUE IPOIIECCHI U ABJICHHNS, HCIIOB3Ys GH3MUECKHe 3aKOHEI i IIPHHITHIILE:
3axkoH BeemupHOro Tarorerus, I, II u III 3akomsr Helorona, 3akoH COXpaHEeHHsI MEXaHHYECKOH
SHEPrAH, 32KOH COXPaHEHHS HMILyJbCa, NPHHIUN CYNEPHO3UIHM CHJI, IPHHIMI PaBHOMPABHS
UHCPIMANBHBIX CHCTEM OTCHYETA, MOJEKYIIPHO-KHHETHYECKYI0O TEOPHIO CTPOEHHS BEIIECTBa,
ra30BBIC 3aKOHBI, CBA3b CPCNHCH KMHETHYECKOH SHEPIHMM TEIUIOBOIO MBIDKEHMS MOJEKYN C
abCoMmOTHOH TeMIepaTypoi, HepBbIA 3aKOH TEPMOIHHAMHKH, 3aKOH COXPaHEHUS HIIEKTPHIECKOro
3apana, 3akoH KynoHa, Npum 3TOM pasiHYaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHIECKOE BRIPAKECHUE U YCIIOBHS (TPAHMIIEL, 00IACTH) MPUMEHAMOCTH;, OOBACHITH OCHOBHbIE
IPUHIENBl JEHCTBHS MallWH, NPUOOPOB M TEXHHYECKHX YCTPOMCTB; pasidyaTh YCIOBHS HX
0€30MacHOro UCIIOMB30BAHHMS B IOBCEIHEBHOM HKH3HH;

BBIIOJHATE SKCIECPUMEHTH IO MCCIEAOBAHMIO (DH3MYECKMX SIBICHHH M IPOIECCOB C
HCIIOIE30BAHAEM NIPAMBIX, M KOCBEHHBIX U3MEPEHHUH, pu 5ToM $opMyIHpoBaTh npobiemy/3amady
¥ THIOTE3y y4eOHOro SKCIEepUMEHTa, COOHMpATh YCTAHOBKY M3 NPEUIONEHHOTO obopyHOBaHHS,
MIPOBOJMTE OIBIT ¥ (QOPMYTHPOBATE BEIBOJEL,

OCYINECTBIIATH NPAMbIE K KOCBEHHBIC H3MEPEHUS (PU3MIECKUX BEJIMUNH, IIPH 3TOM BEIOMpATH
ONTHMAILHBIH CIIOCOO M3MEPCHHS M HCHOJIB30BaTh U3BECTHBIE METOMBI ONEHKM MOrPEIIHOCTElH
M3MEPEHHH; HCCIIEN0BATh 3aBHCHMOCTH MEXy (H3MYECKUMH BEIMYMHAMEA C MCIONB30BAHMEM
NPSIMBIX U3MEPEHNUI, P STOM KOHCTPYHPOBATH YCTAHOBKY, QUKCHPOBATH PE3YITBTATEI OITYIEHHOMH
3aBUCHMOCTH (DM3HUYECKHMX BEIMYUH B BHjle TAaOIHIl U rpaduKOB, JeaTh BEBOIET TI0 pe3ynpTaTam
HCCIIeIOBaHMUS; COOONATh IIpaBuia 6e30IacHOTo Tpya IPH IPOBENCHIA UCCIIEN0BAHMH B pamKax
y4e6HOTO  OKCIIEPHUMEHTa, y4eOHO-HCCIEHOBATENLCKOH M IIPOEKTHOM  HEeATEIBHOCTH C
HCIIOMB30BAHHEM M3MEPUTENBHBIX YCTPOUCTB M 1ab0paTopHOro 060pyaA0BAHMS,

peIIaTh pacUETHEIE 3a/]a4K C SBHO 3a/IaHHOM (DU3MIECKOl MOJEIBIO, HCTIONMb3Ys (HU3NTecKHe
3aKOHBI M TPHHIMIIEL, HAa OCHOBE aHAIM3a YCIOBHA 33/a9l BHIOMPATh (DU3MUECKYIO MOMIEIb,
BBUICIATE (DH3MYECKHE BENHIMHET H (POPMYIIBL, HEOGXO/IMMBIE TS €8 pemIeHus, IIPOBOJHUTE PacUETHI
¥ OLIEHMBATE PEATBHOCTH NONYYeHHOTO 3HAYEHHS (U3HIECKOH BEIUIHHEL;
pCIIATh  KaYECTBCHHBIC 3a/add: BHICTPAMBATH JIOTHYECKH HENPOTHBODEYHMBYIO IEMOUKY
PacCy:KICHUA C ONMOPOH Ha HW3yYEHHBIE 3aKOHEI, 3aKOHOMEPHOCTH H (DH3HUECKHE SBIICHHS,
' HCTIOJIB30BAaTh IIPH PEMICHHH Y4eOHBIX 3a1ad COBPEMEHHBIE MH(OPMAIMOHHEIE TEXHOJOTHH IS
TIOHCKa, CTPYKTYPHPOBAHWSA, HHTEPHPETAllMA U IPEACTABICHHS y4eGHOM U HAYYHO-TONMYIAPHON
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yE(OPMAIAY, TONYYEHHOR W3 PasNIHYHBIX HCTOYHUKOB, KPHTHYCCKH aHAM3HPOBATE MOJYIaeMylo
uH(OpMALHIO;
IPHBOHTH TPEMEPHI BKIAJA POCCHICKUMX H 3apyOeKHBIX yI€HBIX-(QH3HKOB B PA3BHTHE

HayKH, OOBSCHEHHE IPOIECCOB OKPYKAOMEr0 MHpPa, B Pa3BHTHE TEXHUKA H TEXHOJIOTHH;
HCTIONB30BATh TEOPETHUECKHE 3HAHWS IO (HM3MKE B IOBCEIHEBHOH JXH3HH sl obecmedeHH:
6e30IIacHOCTH TIPH 00palleHuy ¢ TpHOOpaMy U TEXHUYECKUMH YCTPOMCTBAMH, VI COXPaHCHHT
37I0POBBA ¥ COOIIONEHUS HOPM SKOJIOTHIECKOTO TIOBE/ICHIS B OKPYIKArOIeH cpene;
paGoTaTh B TPYIINE C BHIIOITHEHHEM Pa3TUIHBIX COMHATBHBIX PoieH, IUTAHHPOBATE PabOTy IPYMIIL,
PaIMOHATBHO DACHPEACHATh OOA3aHHOCTH M IUIAHHPOBATH JCATENBHOCTE B HECTAHJAPTHBIX
CHTyalusX, aJeKBATHO OICHHBATh BKJIAJ KAKAOTO M3 Y9YaCTHHKOB TpPYNIbl B PELICHHS
paccMaTpuBaeMOot MpoOIIeMEL

pacrmosHaBath (U3MYECKHe sBICHWS (IpOLEcchl) H OOBSCHAT HX HA OCHOBE 3aKOHOB
SNEKTPOMHAMAKY W KBAHTOBOM (H3WKH: BIEKTpHYECKas MPOBOIMMOCTD, TEILIOBOE, CBETOBOE,
XAMHAYECKOE, MArHUTHOE IEHCTBHSA TOKa, B3aHMOIeHCTBIE MATHATOB, 3IICKTPOMAarHATHAS WHTYKIHS,
NieifcTBIE MarHMTHOIO IO HA IPOBOJHWK C TOKOM H JBHXKYIIWHCS 3apsll, SICKTPOMAarHUTHBIC
KoneGaHus W BOJHEI, NPSMOJMHEHHOE pACHPOCTPaHEHWE CBETa, OTPAKCHHE, IIPETIOMICHHC,
urTep(epents, TubPaKIis 1 IONSpH3ALIS CBETa, TUCIIEPCHS CBETa, (POTOIICKTPIICCKHUi 3¢ dexr
(poToadderT), cBETOBOES NaBICHWE, BO3HAKHOBCHHE JIMHEHYATOro CHEKTpa aroMa BOLOPO.a,
€CTECTBEHHAS H HCKYCCTBEHHAs PaHOaKTUBHOCTE;

ONMCHBATh M3YUCHHHIE CBOMCTBA BemNecTBa (DIEKTPHYCCKHE, MArHUTHBIC, ONTHYECKHE,
SITEKTPHYECKYIO NPOBOAMMOCTh PA3IHYHBIX CPEl) M SJICKTPOMArHHTHBIC SBICHMS (IponeccEl),
HCIONB3Ys (PH3MYECKHE BETMIAHEL SIICKTPHIECKHH 3aps/, CHJIa TOKa, IIEKTPHYECKOE HAIPSIKCHHAC,
SIIEKTPHYECKOE COINPOTHBICHHE, Pa3HOCTh NMOTEHUHANOB, SICKTPOABIKYINAS CHIA, paboTa TOKa,
WH/IYKIHA MArHUTHOrO Tojs, chna Ammepa, cmia JlopeHna, HHXYKTHBHOCTb KAaTYIUKH, SHEPIHiA
3/EKTPHYECKOTO H MarHUTHOTO MOJIEH, MepPHOJ M JacToTa KoneGanuit B KonebaTenbHOM KOHTYPE,
sapsyl W CHIA TOKA B TPOLECCE TapMOHMYECKHMX OJIEKTPOMArHHTHBIX KoneOaHuH, thoxycHOE
PaCcCTOSIHHE 1 ONTHUECKAS CHJIA THH3bL, IPH OTHCAHUH NPABHIILHO TPAKTOBATE QU3MUECKUi CMBICI
WCIIONB3YEMBIX BEMYMH, MX 0003Ha9CHNS U €IMHHUII], YKa3bIBaTh GOPMYJIEL, CBA3LIBAIONINE NAHHYIO
dusyyecKylo BeIWUMHY C APYTMMM BETMIMHAMY; OIHCHBATH H3Y9ICHHEIC KBAHTOBBIC SBICHUA M
TIPOIIECCHI, HCHOMb3Ysl GH3MIECKHE BEMMIUHBL: CKOPOCTH ICKTPOMArHUTHEIX BOJIH, UIMHA BOJIHEL H
YacTOTa CBETA, SHEPTHA W MMIIYILC (OTOHA, IIEPHOJ MOIypaciazd, SHEpTHA CBA3H aTOMHEIX SIED,
IpH OIMCAHMM TNPABWILHO TPAKTOBATh (H3MYECKHMH CMBICH HCIOIB3YEMBIX BEIUYHH, HX
0603HAYEHNS ¥ €JIAHHI], YKa3EIBaTh (OPMYIIB], CBI3EIBAIONIME AaHHYIO HU3MIECKYIO BENHIHHY C
APYrHMMH BeNHYMHAMH, BEIYUCILITH 3HAUCHAE (PU3MICCKOY BE/IMIHHE], aHATU3APOBATD buzngeckue
TpOIlECCHl M SBJIEHHMA, HCIONB3ys (u3uyeckue 3aKOHBI M MPHHIMIBL 33aKOH Oma, 3aKOHBEI
TOC/TEI0BATEFHOTO ¥ HApaIUIENBHOTO COC/UHEHNMs IPOBONHAKOB, 3akoH JDoymi-JleHna, 3aKoH
SNEKTPOMATHUTHOM WHIYKIMH, 33KOH NPAMOJMHEHHOrO paCIpOCTPAHCHHsS CBETa, 3aKOHEI
OTpaKeHHMs CBETA, 3aKOHEI IPEIOMICHHS CBETa, ypaBHeHHe DHHINTeHHA JUid doroaddexTa, 3aKOH
COXpaHEHHUS SHEPIUH, 3aKOH COXPAHCHMS HMILYJIbCA, 3aKOH COXPAHEHHWs SIEKTPHUYIECKOro 3apina,
3aKOH COXPaHEHHS MacCOBOIO 9HCIIa, OCTyIaThl bopa, 3aK0H panHoaKTHBHOrO pacrala, Mpy SToM
pa3MIuaTh CIOBECHYIO (OPMYTHPOBKY 3aKOHA, €r0 MAaTCMATHYeCKOe BBIDAXCHHC M YCIOBHA
(rpaHMUEBL, 00/IaCTH) IPUMEHHMOCTH; _

ONpeJieNaTh HAMpAaBJIEHHE BEKTOPAa MHIYKIMM MAarHUTHOIO IOJIA MPOBOAHHMKA C TOKOM, CHIIBI
Awmrepa u crutsl JlopeHIa; CTPOMTE ¥ OTUCHIBATE M300paKEHNe, CO3/1aBacMOe IIOCKUM 3EPKaJIoM,
TOHKOH JIMH30#; BBITOMHITH SKCICPHEMEHTHI [10 UCCIETOBAHMIO (PU3MIECKHX SIBICHUA X ITPOLIECCOB
C HCITOTF30BAHAEM IPSMBIX, M KOCBEHHBIX H3MEPEHHMIL: IIpH 5ToM bopMy1rpoBaTh npobiemy/3aady
¥ THIOTe3y y4eGHOTO SKCIEPHMEHTA, cOOMpATh YCTAHOBKY H3 TPEUIOKEHHOTO 06OpynoBaHus,
IIPOBOJUTH ONBIT H (OPMYIHPOBATH BHIBOMBL, OCYIIECTBIMTH HPAMBIC M KOCBEHHBLIC H3MCPCHHA
(DM3MHUECKUX BETMYMH, [IPH OTOM BEHIOWPATh ONTHMAIBHBIA CIIOCO0 H3MEDSHHA M HCIOJB30BATE
H3BECTHBIE METOBI OLEHKH IIOTPEIIHOCTEH M3MEPEHHIl; HCCIe(0BATh 3aBHCHMOCTH (H3HICCKHX
BEJIMYMH C WCHOONB30BAaHMEM NPAMBIX H3MEPEHHMH: IPH 9TOM KOHCTPYHpOBAaTh YCTaHOBKY,
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(GHUKCHPOBATh PE3YIBTATHI IIOMYYEHHON 3aBHCHMOCTY (PU3MYECKMX BEIMYMH B BH7E Tabmmn H
rpadMKOB, eTaTh BEIBO/IBI 110 pe3yIbTaTaM HCCICOBaHHS;

cobimozars rpasuia 6€30MacHOro Tpy/ia NPy MPOBEACHAH HCCIEA0BaHuU B paMkax y4eOHOro
SKCIIEpUMEHTa, Y4eOHO-HCCNeIOBATENBCKON ¥ IIPOEKTHOM MEeATeIbHOCTH C HCHOJB30BAHUEM
H3MEPUTENHHBIX YCTPORCTB U 1abopaTopHOro 060pyA0BaHNS;
pemmars pacuéTHEIe 3a/1a9K ¢ IBHO 33/JaHHOH (Gu3ndeckoii MOAEINbIo, UCIIOIb3Ys HU3HIECKHE 3aKOHEI
W TPHHIHAINGL, Ha OCHOBE aHAIM3a YCIOBHS 3a/lauM BbIOMpaTh (H3MYECKYIO0 MOJENb, BBLICIATH
dusrgeckne BenMUMHBEI M QopMynsLHE0OX0MUMBIE JUIS €8 pelIeHHs, NPOBOJUTE Pacu€Thl H
OLIEHMBATh PEATLHOCTh TMONYYEHHOIO 3HAYCHHS (PU3MYECKOH BEMWYMHBI, pelIaTh KadeCTBEHHBIC
3a/1a99:

BBICTPAHMBaTh JIOTHUECKH HETIPOTHBOPEUMUBYIO IIETIOYKY PACCYKICHHHA C OIIOPOi HA M3yYeHHEIE
3aKOHBI, 3aKOHOMEPHOCTH U (DH3UYECKUE SBIICHNUS;

HCTIONB30BATh MPH PElleHAH Y4eOHbBIX 33129 COBPEMEHHBIE HH(OPMAITHOHHBIE TEXHOIOTHH JUTST
MIOUCKA, CTPYKTYPHUPOBAHWS, AHTEPIPETAIMHA W TPECTABICHAS YIeOHOW M Hay9IHO-TIOIYJISIPHON
HH(pOPMAIHH, TTOTYYCHHON U3 Pa3IMIHBIX HCTOYHHKOB, KPHTHIECKH aHATM3UPOBAThH MOTYyYaeMYIO
uH(pOpMAaIHIO;

OOBSACHATH NPHHIUIEL JEHCTBUS MAIUH, IPHOOPOB U TEXHUYECKHUX YCTPOHCTB,
pa3nMyYars yCIOBHS HX 0€301aCHOr0 HCIOJIB30BAHMUS B IOBCEAHEBHOM JXU3HH; IIPHBOJUTH IIPUMEDPHI
BKJIAJIa POCCHHCKIX H 3apyOeXHBIX YUEHBIX-(DH3UKOB B Pa3BUTHE HAYKH, B 0OBICHEHHE MPOIECCOR
OKpYIKAaIOIero MUpa, B Pa3BHTHE TEXHUKH U TEXHOJIOTHA;

HCIIONB30BaTh TEOPETHYECKHE 3HAHHA 10 (PM3MKE B IIOBCEIHEBHOHN XU3HU AN obecneyeHus
Ge3omacHOCTH IpH OOpaIeHNH ¢ NPHOOPAMU M TEXHHUECKHMM YCTPOMCTBAMH, UL COXPAHEHHUS
30POBBS ¥ COOIIONEHH HOPM DKOJIOTHYECKOT0 MOBEICHHUS B OKPYXKaIOIIeH cpele;

paboTate B IrpyIIe C BBIIOJHEHHEM PA3MMYHBIX COILMANBHBIX pOJIed, IUIAaHHpOBAaTh paboTy
TPYIIIE], PAMOHAIBHO PACIIPENEITh 0053aHHOCTH 1 IIAHHPOBAThH JAEITENFHOCTS B HECTAHAAPTHBIX
CUTyallMsX, aJCKBaTHO OIEHHMBATh BKJIAJ KaXKIOT0 K3 YYaCTHHKOB IPYIIIBI B pEIICHUE
paccMarpuBacMoi IpoGIeMEL.

3.4 TIPO®ECCHOHAJBHO OPUEHTHUPOBAHHBIE:
ITK 1.4. O6cmyxuBats mBeiiHoe 060pyaoBanue u 000PYI0BAHHE I BIAXKHO —TEILUIOBOM
0bpaborku
OK 01. Beibupars criocoGsI permenust 3a/1a4 IpodecCHOHAIBHOM AeSTEIBHOCTH IIPUMEHHTEIBHO K
Pa3IIMIHBIM KOHTEKCTAM;
OK 02. Mcnonp30BaTh COBpEMEHHBIE CPEACTBA IOUCKA, AHAIW3A H HHTEPIpeTAllnA HHOOPMALHY |
HH(OPMAITHOHHEIE TEXHOJIOTHH /IS BEITOIHEHUS 387124 IIpodeCcCHOHANLHOM AesITeTFHOCTH;
OK 03. [TrarupoBatk B pealn3oBbBaTh COOCTBEHHOE NPOhecCHOHATFHOE W IMYHOCTHOE Pa3BUTHE,
IPEANPHHAMATEIIBCKYIO HEATEIBHOCTD B IPOQEeCcCHOHANBHOM cdepe, HCIONB30BaTh 3HAHUS TI0
(MHEAHCOBOM IPaMOTHOCTH B Pa3NIMYHBIX KU3HEHHBIX CHTYAIIHIX;
OK 04. DddexruBHO B3aMMO/IeHCTBOBATE B pab0OTATh B KOJUIEKTHBE U KOMAH/E;
OK 05. OcymecTBIaTh YCTHYIO M THCBMEHHYI0 KOMMYHHKAIIHIO HA TOCYJAPCTBEHHOM S3BIKE
Poccuiickoit @efepanud ¢ y9eToM 0COOEHHOCTEH COIMATBHOTO M KYJIBTYPHOI'O KOHTEKCTA;
OK 06. IIposBiaTh rpaxIaHCKO-TIATPHOTHYECKYIO IO3UITUIO, IEMOHCTPEPOBATH OCO3HAHHOE
IIOBE/ICHHE Ha OCHOBE TPAAWLMOHHEIX 00IIEUeIOBeUeCKUX [IEHHOCTEH, B TOM YHCIIE C YUETOM
rapMOHM3AUH MEKHAITMOHAIBHBIX ¥ MEKPEIUTHO3HBIX OTHOINEHUH, IPUMEHITh CTAHAAPTE
aHTUKOPPYNIIHOHHOTO IIOBEICHHS;
OK 07. CopieficTBOBaTE COXPaHEHHUIO OKPYIKAIOLIEH CPE/IBI, PECYPCOCOEPEKEHHIO, TPUMEHSTE
3HaHKA 00 H3MEHEHHHM KIIMMAaTa, IPHHIMIE GePexITUBOrO IIPOU3BOACTRA, 3 PEKTHBHO
JEHCTBOBATh B UPE3BEIYAHHBIX CHTYALIHSIX;
OK 08. Mcrioms30BaTs cpezicTBa GU3HIECKOH KyIBTYpHI JUIsl COXPAHEHHS U YKPEIUICHHUS 30POBBS B
IpoIlecce NpoecCHOHANBHOM NESITeEHOCTH U MOJYIepKaHusA HeoOX0MMMOro YPOBHS (pU3HYecKOH
IIOATOTOBJIEHHOCTH;
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OK 09. [Tons30Bathes IpodecCUOHATBHON JOKYMEHTANMeH Ha rOCyIapCTBEHHOM ¥ HHOCTPaHHOM
SI3BIKAX
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5. YCJIOBUSI PEAJIMBAITAN ITPOTPAMMBI
OBIIEOBPA3OBATEJBHO! AUCITATIIAHBI

5.1. [lna peammsam@u HporpaMMel 00Ie00pa3oBaTe/lbHON MUCIMIIIMHBL IIPEXYCMOTPEHO
clegyronlee HoOMEIIEHHE:

® ® ®» ® o © & o © @° @ ©°o o

e @ @ ©o © o @

Kabuner «I'eorpaduu, Gusnku, Xumun, GHOIOTHH, OCHOBE! (PUHAHCOBOH rPaMOTHOCTHY
OCHAINEHHBIN 00opyI0BaHHEM:
TIOCaJ04HBIE MECTA 110 KOJIMYECTBY 00yJalomuxcs;
pabouee MeCTO IIpeNoaBaTeLs;
KOMILTEKT yueOHO-HArAIHEIX TOCo0mit;
KOMIUIEKT 3J€KTPOHHBIX BUICOMAaTEpUAIIOB;
3aIaHKs I KOHTPOJIBHEIX paboT;
npodecCHOHATPHO OPHEHTHPOBAHHEIE 3a1aHUs;
MarepHansl Au((epeHIupOBaHHOTO 3a9eTa
Tabnuna «[IpucTaBKky 1 MHOXKATENN €MHAL QU3HIECKUX BENUIUH »
Tabmuna «IlIxana 37eKTPOMarHUTHEIX H3ITydeHUH »
Tabmuma «Mexaynapoasas cucrema eguuut] (CH)»
Tabmna» @yHraMeHTaIbHEIE (QU3UYECKHe IIOCTOSHHEIE)
HNudopmanuoHHEIE CTeHEL: «MexaHuKay, «MonexynspHas dusukay,
«ONIEKTPOMArHUTHEIC KONeOaHus ¥ BOJHED»
T'HrpoMeTp MICHXOMETPHIECKHIH
-Metonudeckue peKoMeHIaluy K 1abopaTopHbIM paboTaM 0 MeXaHUKe
Metouueckue peKoMeHAauy K JabopaTopHeM paboTaM IO MOJIEKYJIpHOH (H3HKe U
TEPMOIHHAMUKE
Mertomuueckue peKOMEH [aluy K j1abopaTopHbsM paboTaM [0 SNEKTPOJUHAMIKE
Metoaudeckue peKoOMeHJalkH K 1abopaTopHEIM paboTaM 10 ONTHKE

OnexTpoHHBIE MOCOOHS Ha KOMIAKT AUCKaX «YUEeHMYECKH# SKCIEePHMEHT Mo (U3UKe.
Mexaruka

DeKTpOHHBIE MOCOOHUS Ha KOMIAKT JUCKAX «YUEHUHYECKHH SKCIIEPUMEHT 1Mo (H3HKe.
Monekynspaas Gpuznka u TepMOIHHAMUKA

ONeKTPOHHBIE TTOCOOHS Ha KOMIAKT JUCKAaX «YUeHWIECKUH SKCIEPUMEHT IO (hH3UKe.
OJNEKTPOAMHAMHAKAY

OJeKTpoHHBIE MOCOOUS HAa KOMIIAKT MHCKAX «YUEeHMUYECKHHM SKCIIEPUMEHT IO (hH3HKe.
Onrruxay

OI'OC xomrurext. JlabopaTOpHEIH KOMILIEKT II0 MEXaHHKE

OI'OC  xommuexr. JlaGopaTOpHBIA KOMIUIEKT @O MONIEKYISpHOH ¢usuke H
TEPMOTHHAMHEKE '

®I'OC xomiutext. JIabopaTopHbIH KOMITIEKT 10 1ekTpoauHamuke (¢ BC-4,5 M 1)
®I'OC xommtekt. JlabopaTOpHEIH KOMILJICKT II0 OIITHKE

JlabopaTopHEIi KOMIUIEKT 10 3JIEKTPOCTATHKE

PamuoxoHCcTpyKTOD

Hab6op «32nexTpoaBuraressy»

Brempsmutens yaedssni BC — 4,5-M 1

ITpubop s wmccnemoBaHWsS 3aBHCHMOCTH CONPOTHBIECHHS IOJYIPOBOAHHKOB OT
TeMITepaTyphl

ITpubop it uccie[0BaHKUS 3aBHCHAMOCTH COIPOTHUBIICHUS ITOIYIIPOBOAHUKOB OT JUTHHEIL,
CEUCHHSA M MaTepraia

HaGop mist u3yuenus 3akona Boitns-MaproTTa ¢ MAaHOMETPOM
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o -MynsTHMemHitHOE nocobue. Kommakr-muck «®usuka» (DVD)

e TeXHUYECKHMH CpeICTBaAMH 00yIeHnAsN:
- yaebno-meToaudeckuit kommuexe (YMK) npenonasatens;
- THPOPMAIMOHHO-KOMMYHHKATHBHEIE CPE/ICTBA;
- S5KPaHHO-3ByKOBbIE TOCOOHS;
- macmopt xabunera
3aisl:
e DBubnmoTexa, YATAIBHEIM 341 C BRIXOIOM B ceTh MHTepHET.

5.2. MndopmannonHoe obecnevenue peaTH3auH NPOrpaMmal

5.2.1. OcHoBHBbIE Ie9aTHBIC H3AAHNHA
1.Pusuka: 6a30BBIA ypOBEHb: y4eOHHK Iisi 00Opa3oBaTelbHBIX OPraHHsallii, Peamd3yrOuX
oGpa3soBaTeNbHbIe IPOrPAMMBI CPETHETO MPO(ECCHOHATEHOI0 ob6pazosanust/ H.C. Ilypermesa,
H.E. Bawxeesckas, J[.A. HWcaes, B.M. Yapyrma. — Mocksa: [Ipocsemenme, 2024, -
512.:m., 25118171 ~(YaeOHuK CIIO). IIpodeccuonansaoe o6pazoBaHme (Texcr:
HeIoCpeICTBEHHbIN)

5.2.2. JlonoJIHATeILHBIE HCTOYHHKHA

1. www.college.ru/fizika
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6. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA

YUEBHO IUCIAILIAHEI

IIpenveTHBIE PE3YJAbTATHI 00YIEeHANT

MeToanpl OIIEHKH

JEMOHCTPUPOBATH HA MPUMEPAX POk U MECTO QHU3UKH B (POPMUPOBAHUA
COBpEeMEHHON HayYHOU KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHOM TEXHUKH
¥ TEXHOJIOTHHM, B [IPAKTUYECKOU JIeATEIIbHOCTH JIFOJIEH;

VIUTBIBATh I'PAHMUIBI NPUMEHECHUS W3YYeHHBIX (HIHYECKUX MOJIENIeH:
MaTephajibHas TOYKa, WHepIManbHas cHcTeMa OTcuéTa, abCOJFOTHO
TBEPOE TENO, MIACANBHEI Ia3, MOACIH CTPOEHMS Ia30B, KHIKOCTEH H
TBEPABIX TEJI, TOUSTHBIN STEKTPUUECKHUH 3apsiil IpH PeIIeHUN QU3HUECKIX
3a/1a4;

pacro3HaBaTh GU3NIECKHUE SBICHHUS (IIPOLECCH) U 00BACHATh KX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYIPHO-KUHETHYCCKOH TEOpUH
CTPOGHMSI  BEIIEeCTBA W JJIEKTPOJUHAMHUKM:  PaBHOMEpPHOE M
PaBHOYCKOPEHHOE NPSAMONUHEHHOE NBMKEHHE, CBOOOIHOE MMAJeHue Tell,
JIBHKEHUE TI0 OKPY>KHOCTH, WHEPITHs, B3aUMOJIeiCTBAE Tel, muddy3us,
6pOYHOBCKOE IBHIKEHIE, CTPOCHHE KUAKOCTEH U TBEPABIX TEJI, H3MEHEHHE
0o0BpEMa TeN INpH HarpeBaHud (OXJaKIECHHUHM), TEIIOBOE paBHOBECHE,
HCIIApeHHe, KOHJICHCAIHs, IUIABICHME, KpUCTa/UIM3alys, KHUIIEHHE,
BIIXXHOCTH BO3JlyXa, IIOBBIIECHHE JABICHNS 'a3a IIPU €ro HArPEBAHUU B
3aKPEITOM COCYZE, CBA3b MEXAY IlapaMeTpaMd COCTOSHHS rasa B
H30IIpolieccax, SNEKTPHU3ANMUS Tell, B3aUMOICACTBUE 3apsOB;

ONHUCHIBATh MEXAHWYECKOE [BHIXKCHHE, MCHONB3yd (u3ndecKkue
BENWYMHEL KOOpAWHATA, IIyTh, NEPEMEINEHHe, CKOpPOCTh, YCKOpEHHE,
Macca Tena, Cria, AMITYJbC Telna, KHHETHYEeCKas SHEPI s, II0TeHI[HabHAS
SHEPrusl, MEXaHIecKas paboTa, MEXaHHHIeCKast MOIITHOCTh; TIPH OIMCAHUU
[IPAaBUIIEHO TPAKTOBATh GHU3UUECKHt CMBICT UCHOIB3YEMBIX BEIMIHMH, HX
0003HAYEeHNSI W €IMHHUIBI, HAXOAUTH (DOPMYIIbI, CBS3BIBAIOIINE JAHHYIO
(U3UIECKYIO BEMYUHY C IPYTUMH BETHUHMHAMH;

OIIMCHIBATh HM3YYEHHBIE TEIUIOBHIE CBOWCTBA Tel W TEILIOBBIE
SBIICHAsS, HCIONB3ysd (DHU3MYECKME BEIMYMHBI: JaBICHHE rasa,
TEMIIEPaTypa, CPeAHsAs KMHETHUECKas SHEPrus XaOTHUYECKOTO JBIIKSHHS
MOJIEKYJI, CPETHEKBapaTUIHAS CKOPOCTH MOJIEKYJI, KOJTHYECTBO TEILIOTHI,
BHYTPEHHs 3Heprus, paboTa rasa, Ko3QQuuueHT MONE3HOro ACHCTBUS
TEILIOBOTO JBUTATENs; IPH ONMCAHNH IPABHIBLHO TPAKTOBATh QU3HIECKUi
CMBIC]I HCIIOIB3YEMBIX BEIHIMH, WX 0003HAYCHHS M CAUHUIIEI, HAXOIUTD
(GOpMyIIBI, CBA3BIBAIOIHE AAHHYIO (U3HYECKYIO BEMHYMHY C APYTHMH
BEJIMUMHAM;

OIMCEIBATE M3YYCHHBIE DJICKTPHYECKHE CBOMCTBA BEIIECTBA H
9NIEKTPUYIECKHE SBICHUS (IIPOIECCHI), HCIIONB3Ys (PH3MIECKHE BEITHUMHEL:
SIEKTPHYECKUI 3apsl, D3IEKTPHYECKOe IIoJIe, HaANpsKEHHOCTH IIOA,
OOTEHLHAN, Pa3’HOCTh IIOTEHUHWANOB; IIpH ONWCAHWUH IIPABHIIBHO
TPaKTOBaTh (PU3MHUECKUI CMBICT HCITOJIB3YEMBIX BEJTHUKH, X 0003HaAYCHUS
U eJMHMIBI; YKa3biBaTh GOPMYJIEI, CBA3BIBAIONINE JAHHYIO (H3HYECKYIO
BEJIHYHHY ¢ APYI'HMH BEJIMYMHAMH,

aHAIM3MPOBAaTh (M3UYECKWE TIPOIECCHI W SBIEHHs, HCIOIb3Ys
(u3MYecKHe 3aKOHBI M IPHHIMINBL 3aKOH BCEMHUpHOTO Tarotenus, I, IT u
III 3axonsl HEI0TOHA, 3aKOH COXpAaHEHHSI MEXaHWYECKON SHEPTHH, 3aKOH
COXpaHEHHS HUMIIyJIbCa, MNPHHUHUI CYIEPHO3HIUHA CHIJL, [PHHIIKI
paBHONpaBUsl  MHEPUUATBHBIX  CHCTEM  OTC4éTa,  MOJIEKYIIPHO-
KMHETHYECKYI0 TEOPHIO CTPOEHHS BEIIEeCTBa, Ta30BEIE 3aKOHEI, CBI3b

Onenxa pe3ynbTaToB
CaMOCTOSTEIBEHOH paboThl
(moxamos, pedepatos,
Ipe3eHTanus, COOOImeHui. )

TectupoBanue

OKcIepTHOe  HabimojeHue
BBIIIOJTHEHUS MIPAKTUYECKUX
pabot

Onenxa pe3ynbTaToB
BBIIOJTHEHMSI IIPAaKTHYECKUX
pabot

Omnenxa Pe3yIBTaTOB
YCTHBIX OTBETOB,
KOHTPOJBHBIX pabor.
uddepeHIUpOoBaHHBIN
3a9eT
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cpenHell KHHETHYECKOH 3HEPrHH TEIUIOBOTO JBIDKCHHS MOJCKYT ¢
abCoOTHOM TeMIlepaTypol, TNEpBLIH 3aKOH TePMOJHHAMHKH, 3aKOH
COXpAHEHHs 3JIEKTPHIECKOTO 3aps/ia, 3aKoH KyIIoHa, IPH 9TOM pasiiuyarh
cnoBecHy0 (HOpMYITHPOBKY 3aKOHA, €r0 MaTeMaTH4YECKOE BHIDAKCHHE H
yCIIOBHs (TpaHMUBL, 00NacTH) NPUMEHHMOCTH; OGBACHATH OCHOBHBIC
HPUHOANGL JEHCTBHS MalluH, TPEOOPOB M TEXHHYCCKHX YCTPOHCTB;
pasuyaTh yCIOBMS HMX G€30MACHOTO HCIOJB30BAHAA B IOBCCIHEBHOM
YKU3HH,

BBIIOJHATH SKCIIEPHAMEHTHI [0 MCCIIESNOBAHHMIO (PH3MYECKHX SBICHHUH H
IIPOLIECCOB C HCIIONB30BAHAEM TPAMBIX, ¥ KOCBEHHBIX H3MCPEHHH, IPH
sToM (hopMyTHpoBaTh mpoGieMy/3amady W THIOTE3y y4eGHOro
SKCIIEPHMENTA, COOHPATh YCTAHOBKY M3 HPEUIOKCHHOTO 000pyIOBAHH,
HPOBO/IUTH OIBIT ¥ (OPMYIHPOBATh BEIBOJIBL;

OCYIIECTBIATL NPAMEIC M KOCBEHHBIE H3MEPCHHS (H3HICCKUX
BEIWYHH, IPH 5TOM BHIOHpaTh ONTAMAIBHEIM CIOCOO W3MEPEHHA H
HCIIOJB30BATh M3BECTHBIE METOIBI OIEHKH IIOIPENIHOCTEH H3MEPEeHHMH;
HCCIIEIOBAaTh 3aBHCHMOCTH MeXy (GH3HYeCKHMH BEIUYMHAMH C
HCIIOJNIB30BAHAEM IPSIMBIX H3MEpPEHHH, [pPHA OSTOM KOHCTPYHPOBAaTh
yCTaHOBKY, (HKCHpOBAaTh PpE3YJIBTATHl INOJNYJCHHOH  3aBHCHMOCTH
(bH3AUeCKUX BENMYUH B BHIE TabmMIl W rpa(uKoB, NENaTh BEIBOABI IO
Ppe3yIbTaTaM HCCIefOBaHuS; COOIIONATh MpaBriia 6e30I1aCHOT0 TPy/ia IpH
IPOBE/ICHIH UCCIE/IOBAHAY B paMKax y4eGHOro 3KCIEpUMEHTa, yueOHo-
HCCIIETOBATEIIECKOM M IPOEKTHON HEATENBHOCTH C HCIOIB30BAHHEM
F3MEPHTEIBHBIX YCTPOHCTB U J1a00paTopHOro 060pynoBaHus;

pellaTh pPACUSTHBIE 3aja9d C SBHO 33/aHHOM (U3MYECKOH
MOZENBIO, MCHONL3Ys (H3WFIeCKUe 3aKOHBl M IIPUHIAMEI, Ha OCHOBE
aHAIN3a YCJIOBHA 3aJaqd BBIOMpaTh (U3HUECKYIO MOJEND, BHIACIATH
dusudeckue BeNMYMHBI W (GOPMYIBI, HEOOXOMUMEIC N7iA €€ pEIICHHI,
IIPOBOJMTh PAcY&Thl M OIEHUBATH PEANBHOCTH TOTYYEHHOTO 3HAYCHMS
(hu3nvecKoil BeIMIMHE,

pelarhb KaueCTBEHHBIE 3aaun: BHICTPaUBaTh JIOTHYECKA
HENPOTHBOPEUMBYIO LEMOYKY PACCYIEHHH C OMOPOH Ha H3yHYCHHBIC
3aKOHEI, 3aKOHOMEPHOCTH M (HM3HYECKHE SBJICHWS; HCIONB30BaTh IPU
permenyy y4eOHBIX 3a/aY COBPEMEHHbIE HH(POPMAIMOHHEIE TEXHOIOIHA
VIS TIOMCKA, CTPYKTYPHPOBAHHWS, HHTEPHPETAIlMM U IIPEJICTaBIICHUA
yue6HON ¥ Hay4HO-TIONYIAPHOH HHGOPMAIHH, [IOJTy4eHHOH m3
pA3IMYHBIX KMCTOYHUKOB, KPUTHYECKH aHAJM3HPOBATH IIONMY9IacMyro
uH(OPMAIHIO;

PHBOJNTG TIPEMEpSl BKI4la POCCHUCKHX M  3apyOeiKHBIX
yuéHEIX-QH3UKOB B DasBHTHE HAykd, OOBACHEHHE . TPOLECCOB
OKPYKAIOIEro MUPa, B PAa3BHTHE TCXHUKH H TEXHOJIOTHH; HCTIOIH30BATE
TEOpeTHUECKMe 3HAHMS 10 (H3UKEe B TNOBCCAHEBHOH IKW3HA A
obecrieuenus 6Ge30macHOCTH TpH  obpamieHuH ¢ mpubopamMH H
TEXHUHUECKAMH YCTPOMCTBAMH, [UISl COXPAHEHHS 3I0POBbs  COOIIONCHHSA
HOPM 3KOJOTHYECKOTO TIOBEJICHHS B OKPYIKAIOMICH Cpesie;

pacro3HaBaTh (QU3UYECKHE IBICHAA (mporteccsl) B OOBACHATh MX Ha
OCHOBE 3aKOHOB 3EKTPOIMHAMHAKH M KBAHTOBOH (QH3AKM: 3JIEKTpHIECKas
TIPOBOAMMOCTE, TEILIOBOE, CBETOBOE, XHMUYCCKOE, MarHUTHOC JeHCTBHS
TOKa, B3aUMOJICHCTBAE MArHMTOB, OJJIEKTPOMArHWTHAS HHAYKIHA,
NelfCTRIE MATHHTHOTO TIOJS Ha IPOBOJHAK C TOKOM ¥ JIBIDKYIIMACH 3apsf,
JNEKTPOMArHMTHEIE ~ Konebamusi W BOJHEL IPSIMOJIHHEHHOE
PacIpOCTPAaHEHHUE CBET4, OTPAXKEHUE, MPEIOMIICHHC, pHTephepeHIHs,
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nupaKis U IOJIIPH3ALIA CBETa, TUCIEPCHs CBeTa, POTOANEKTPHIECKUH
abdext (borodddexr), cBeTOBOE IaBlICHAE, BO3SHUKHOBEHUE JTMHEHIATOrO
CIleKTpa  aTroMa  BOJOpOJa, eCTecTBeHHas W HCKYCCTBEHHAS
paIM0aKTUBHOCTE;

OMHUCHIBATH HW3y4YEHHbIE CBOMCTBA  BemecTBa  (3JIEKTPUUECKHE,
MarHuTHBIC, ONTHYECKHE, JIEKTPUIECKYI0 IPOBOAMMOCTH pPa3IHYHBIX
Cpen) U 3JIEKTPOMArHHUTHEIE SIBIICHHUS (TIPOIECChI), HCIONE3Ys hU3KMUecKue
BEIMYMHBL  DJIEKTPUYECKHH 3apsAd, CHila TOKa, JJIEKTPHUYECKOe
HalpsDKEHHE, 3JIeKTPHYECKOe CONPOTHBIICHHE, PAa3sHOCTh IIOTEHIHANOB,
3JIEKTPOABIDKYINAS CHIa, paboTa ToKa, HHAYKIKSA MarHHTHOTO 1101, CHIIa
Awmmepa, cumna JlopeHa, HHIYKTHBHOCTH  KaTyIIKH, 9SHEPrHs
3JIEKTPHYECKOT0 W MarHHTHOTO IIOJiel, mepuo ¥ YacToTa KojeOaHHH B
KoJye0aTenbHOM KOHTYpE, 3aps/ ¥ CHJIa TOKa B IIPOllecce rapMOHHYECKHX
BIEKTPOMArHUTHEIX Konebauuii, GOKycHOE paccTOsHME H ONTHUECKAS
CHJIa JIMH3HL, IIPY ONMCAHMH IIPABMIIBHO TPAaKTOBATh (H3WYECKHH CMBICI
HCIIOJIB3YEMBIX BeNMYMH, UX O0O3HAa4YeHWs M EIWHUILL, YKa3bIBaTh
(GopMyITEl, CBA3BIBAIONIIME IAHHYI0 (H3MYECKYIO BEIMYUHY C JADYTHMH
BeJIMYMHAMM; ONHUCHIBATE M3YYCHHBIC KBAHTOBELIC SBJIEHUS U IIPOIECCHI,
HCIIONB3yS (DH3MYECKHE BEIMYMHBL CKOPOCTH 3IEKTPOMArHHTHBIX BOJIH,
JUIMHA BOJHBI M YAacTOTa CBETa, SHEPrUsl M MMIYNbC (OTOHA, MEPUOJ
moJypaciana, SHepTrys CBS3M aTOMHBIX sIAEp, IPU ONMUCAHUH NIPAaBHIBLHO
TPaKTOBAaTE (PU3UHECKHUI CMBICI UCTIONB3YEMbIX BeJUUNH, UX 0003HaUeHHT
W e[MHUIEI, YKa3bBaTh (GOpPMYIIBl, CBA3BIBAIOIINE MAHHYIO (DU3UUECKYIO
BENIMIMHY C OPYTHMH BEIHYIMHAMH, BRIMHCISATH 3HA4YCHHE (U3MIecKoit
BEJTMIMHEL,

aHANIU3UPOBaTh  (QM3MYECKWe [pOLECCHl M SBJICHHS, HCIONBL3YS
¢usuueckre  3aKOHBI W OPUHOUOB:  3akoH  Oma,  3aKOHEI
MOCJIE0BATEIFHOTO U NApaJUIeEHOT0 COSMUHEHUS IPOBOHUKOB, 3aKOH
Ibxoyns—JIleAma, 3aKOH ~ 3NMEKTPOMATHUTHOW — WHIYKIMM,  3aKOH
OpSIMOJIMHEHHOTO pPacHpOCTpaHEHMWs CBETa, 3aKOHBI OTPAaXKEHHs CBETa,
3aKOHBI IIPEIOMIICHHS CBETa, YpaBHeHHe DiHimTedHa a1t Goroshdexra,
3aKOH COXpaHEHMs OSHEpPIHHM, 3aKOH COXPaHEHHS HMIyIbCa, 3aKOH
COXpaHeHMs OJJIEKTPUYECKOro 3apsyia, 3aKOH COXPaHEHHUS MACCOBOTO
4Hcia, MOCTynarel bopa, 3aKkOoH pajlOaKTHBHOTO paclaia, MpH 3TOM
pa3nuyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe
BBIPKEHHE U YCIOBHS (TpaHUIlBI, 00JIACTH) IPUMEHUMOCTH;

ONpPENE/IATh HANpPABIICHWE BEKTOpAa HHAYKIMM MAarHUTHOIO IIOJA
IPOBOJHHMKA C TOKOM, CHJIBI Amnepa u cuisl Jlopenma; cTpouTs M
OIIACEIBATE H300paKeHHE, CO3IaBacMOE IUIOCKUM 3€PKAIIOM, TOHKOH
JHH30H; BBIIOJHATE OKCIEPHMEHTHI [0 HCCIECHOBAHUIO (PU3HIECKHX
ABJICHAH M TIPOIECCOB € HCHOIB30BAHWUEM IPSIMBIX, M KOCBEHHBIX
H3MepeHui: npu 5ToM GOpMyIHpOBaTh MpPOoOIeMy/3aady M THIIOTE3Y
y4eOHOro SKCIIepHMeHTa, COOMpaTh YCTAHOBKY M3 IIPEIIOKEHHOTO
obopynoBaHMs, NPOBOOUTH ONBIT U  (GOPMYIHPOBATH  BHIBOIBI;
OCYIIECTBIIATh NPAMBIC ¥ KOCBEHHBIE M3MEpEeHHS (DU3MYECKHUX BEIHUMH,
IpH 3TOM BBIOMPATH ONTHMANBHBINA CIOCOD M3MEPEHHS U KCIIOIB30BATH
M3BECTHBIE METOABI OIIEHKHM NOTPEITHOCTEH H3MEpPEeHUWH; HCCleloBaTh
3aBUCHMOCTH (HM3MYECKMX BEIHYMH C MCIOJB30BAHHEM TNPSIMBIX
U3MEPEHHUH: NpH 5TOM KOHCTPYHPOBaTh YCTAHOBKY, (HKCHPOBATH
pe3yJbTaThl IIOJyYEHHON 3aBHCUMOCTH (HM3MYECKHX BEIMYHH B BHJIE
TabJIHI ¥ rpadUKOB, JIeIaTh BEIBOABI IO PE3YJIbTATAM HCCIIETOBAHMS;
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cobmopmath mNpaBuia (e30macHOro TpyAa IpH TIPOBEACHAH
ECCIeNOBAHENE B pamKax  yd9eOHOTO  9KCIIEpHMeEHTa,  ydeOHo-
HCCIIEOBATENbCKOR M TIPOEKTHOM AEATENPHOCTH C MCIOJB30BAHUEM
M3MEpHUTENLHBIX YCTPOHCTB H 1a00paTopHOro 000pYIOBAHHS;

pemars pacu€THbIE 3aadd ¢ ABHO samanHod (U3AIEeCKOH MOMIEIBIO,
HCIIONB3YS (PM3MUEeCKre 3aKOHb! ¥ IIPHHITAIIEL, Ha OCHOBE aHAN3a yCIOBHA
3a7aqy BEIOUPATh QU3HIECKYIO MOJIEIb, BEIIEIAT (PH3HICCKUE BETHHHES
u opMmyisl, HeoOXOmEMEBIE Ui €€ pEIICHUs, IPOBOAHTEH pacuéTel H
OIEHUBATH PEATHLHOCTH IIOMYYCHHOTO 3HAYCHU (u3HgeCKOH BETHYHHEI,
pemaTh KaYeCTBEHHBIC 3a/1a91

BBICTPAMBATH JIOTHHIECKH HEMPOTHBOPEUHBYIO NEIO4KY paccyxacHui
C OHmOpOH Ha W3yUCHHbIE 3aKOHBI, 3AKOHOMCPHOCTH H bm3nyecKue
SIBIICHHS;

HCIIOJI30BAaTh TpH pelleHnyd yueOHBIX 3a/lad  COBPEMEHHBIC
uHQOPMAITHORHEIE ~ TEXHONOTHM I8  [OMCKa, CTPYKTYPHPOBAHUA,
MHTEPIpETaliy H NPEICTABICHHS y4eOHOH H Hay4YHO-TIONYJIIPHOH
yubOpMAlMY, TONYYCHHOW H3 DPa3/MIHBIX HCTOYHHKOB, KPUTHICCKH
aHATH3MPOBATH IIOIyYacMyI0 HEPOPMAIIUIO;

OGBACHAT, LPWHIMIE ASHCTBHS MalIWH, [PUOOPOB H TEXHHIECKHX
YCTpOHCTB, pasiM¥arTh YCTOBUs HX O0€30IIaCHOTO WCIOJB30BAHUA B
[IOBCEHEBHON JKW3HH; IPHBONWT NPHMEPH BKIafa POCCHHCKAX H
3apyOexHBIX YICHBIX-QH3UKOB B PasBHTHC HayKd, B 00OBICHEHHE
IIPOLIECCOB OKPYXKAIOMEro MHpa, B PasBAUTHE TEXHHKH U TEXHOJIOTHUH,
JCIIOB30BATE TEOPETHUCCKHE 3HAHMS 110 (HH3WKE B OBCCIHEBHOM XKU3HH
s obecriedeHHs 0€30MAacHOCTH TIpW OOpaIeHHH C mpubopamu  ©
TEXHHYECKHMH YCTPOHCTBaMH, I COXPAHCHHSA 30POBhA H cobOmoIeHus
HOPM KOJIOTHYECKOTO IIOBEJICHHS B OKPYXKAIOMEH CPezie;

DOpMBI TEKYIIEr0 KOHTPOIIA B IIPOMEIKYTOTHOH aTTeCTallih UL 00y4aromuxcs HHBAIHIA0B
¥ OOYGAIOMIXCA C OTPaHMYEHHBIME BO3MOXHOCTAME 3/I0POBbS yCTAHABIHBAIOTCA C yaCTOM
MHMBHYATBHEIX Teuxo(usmaeckux ocobeHHocTel (YCTHO, IICbMEHHO Ha Oymare, ITACBMEHHO
Ha KOMIbIoTEpe, B (OpME TeCTMpOBaHMS H T.IL). Ilpa HEOGXOTMMOCTA IPEyCMOTPEHO
yBe/MYeHHe BPEMEHH Ha IIOITOTOBKY, & TakxKe IPE/IOCTABIICHAS NOTONHATEIBHOT0 BPEMEHH Juist

IIOATOTOBKH OTBETA.
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