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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (u3uMKe HaA YpPOBHE CpeaHero oOmero oOpa3oBaHUs
pa3zpaboTaHa Ha OCHOBE IOJIOKEHUH W TpPEOOBAHUU K pe3yslbTaTaM OCBOCHHS
OCHOBHOHM o0Opa3zoBaTeabHOM Mporpammbl, mpeactaBieHHbx B OI'OC COO, a
Takke ¢ yu€toM denepanbHON paboueit mporpammbl BocnuTanus u Konunenmuu
npenofaBaHus yueOHoro mpeaMera «Pu3nka» B 00pa30BaTEIbHBIX OpraHU3aAIUIX
Poccuiickori ~ denepanuu, — peaqu3ylOIIMX  OCHOBHBIE  0Opa3oBaTelIbHBIC
IPOrPAMMBI.

[Tporpamma o ¢usuke onpenenseT 00s3aTebHOE MPEAMETHOE COIepKaHHe,
YCTaHABIMBAET PEKOMEHIyEMYIO MOCJIEI0BATEIbHOCTh U3yUEHUSI TEM U Pa3/IeiioB
y4eOHOro mpenMera ¢ Y4ETOM MEXKIPEAMETHBIX M BHYTPHUIIPEIMETHBIX CBS3EH,
JOTHKM y4eOHOro mpoliecca, BO3PACTHBIX OCOOCHHOCTEH  0O0y4aroluxcs.
[Iporpamma mo ¢usuke Aa€T MpeacTaBIE€HHE O LENAX, COAEP)KaHUH, OOIIei
cTparernu OOy4YeHUs, BOCHHUTAHHUA M PA3BUTUS OOYYAIOIIMUXCS CPEICTBAMU
yuebHoro npeamera «Dusnka» Ha yriyOnIEHHOM YPOBHE.

N3yuenne xypca ¢usuku yriayOnE€HHOTO YpPOBHSI MO3BOJISET peajn30BaTh
3a/1auyu MpoeCcCUOHAIBHOW OpUEHTAI[MH, HAIMIPABJIECHO HAa CO3[laHWE YCIOBHM IS
NPOSIBJIICHUS] CBOUX MHTEIUIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaxAbIM
oOydJaronumcsi, KOTOpble HEOOXOAMMBI JUIsl TPOJOJDKEHUsT 00pa3oBaHUS B
OopraHuzanusXx MNpo(ecCHOHANBHOrO O00pa30BaHMsI MO PA3IMYHBIM  (UBHKO-
TEXHUYECKUM U UHKEHEPHBIM CIIEUATBLHOCTSIM.

B nmporpamme mno ¢Qusmke omnpenensoTcs IUIAHUPYEMBIE pEe3YJIbTaTh
OCBOCHHMS Kypca (PU3UKHU Ha YPOBHE CPEeTHEro o0Iero oopa3oBaHus: JMYHOCTHBIE,
MeTanpeIMeTHble, MpeaMeTHble (Ha  yrinyOnéHHom — ypoBHe).  HayuHo-
METOJIOJIOTUYECKON OCHOBOM 171 pa3pabOTKM TpeOOBaHMN K JIMYHOCTHBIM,
METarpeIMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOydYaloUIuXcsi, OCBOMBIIUX
nporpaMMmy 1o (¢U3MKE Ha YpOBHE CpeaHero oOmiero oOpa3oBaHHMs Ha
yrayO0iIEHHOM YPOBHE, SIBIISIETCSI CUCTEMHO-AEITETbHOCTHBIN MOAXO/I.

[Tporpamma 1o (hu3uke BKIIIOYAET:

IUTAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca GU3UKH Ha yIIyOIEHHOM
YPOBHE, B TOM UHUCJIE IPEAMETHBIE PE3YJIbTATHI 10 rojiaM 00yUEHUs;

conepxkanue yueoOHoro npeamera «Du3nkay mo rogam o0ydeHHs.
[Iporpamma no gusrke UMEET MPUMEPHBIN XapaKkTep U MOXKET ObITh

UCIOJIb30BaHa YUUTENAMU (PU3HUKH JIJIsI COCTABIEHUS CBOMX Pab04MX IpOrpamMmm.
[Iporpamma no pu3uKe HE CKOBBIBAET TBOPUYECKYIO HHUIIMATUBRY YUUTENEH U

MPEJOCTABISAECT BO3MOXHOCTH JUISl pealM3alli  PAa3IUYHBIX METOJUYECKUX
NOJIXO/IOB K TMpernojaBaHuio (U3MKU Ha YIIIYOJIEHHOM YPOBHE MpH YCIOBUU
coxpaHeHus1 00s13aTeIbHOM YacTu coliepKaHus Kypca.



®du3uka Kak Hayka O HauOoyiee OOIIMX 3aKOHaX NPUPOJBI, BBICTyMHas B
KayecTBe Y4eOHOTo MpeaMeTa B LIKOJIe, BHOCUT CYHIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUU 00 okpyxatomiem Mupe. [IIkonpHbIN Kypc HU3UKH — CUCTEMOOOPa3yIOIIUMA
I €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIBKY (PU3MUECKHE 3aKOHBI
JeXaT B OCHOBE MPOLECCOB M SIBICHUM, H3y4aeMbIX XHMHEH, OuoJOrHei,
buzmueckoit reorpadumeirt um actpoHomueil. Vcmonmb3oBaHME W AKTUBHOE
npUMeHEeHHe (U3MUYECKUX 3HAHUM OMpelNeiusio XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOrUH B cdepe DHHEPreTUKH, TPaHCIOpTa, OCBOCHHUS
KOCMOCA, IOJIY4EHHUSI HOBBIX MAaTEpHAIOB C 3aJaHHBIMH CBOMCTBaMH. M3ydeHwue
(GU3MKH BHOCUT OCHOBHOM BKJIal B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyuyaroiierocsi, B GOpMHUpPOBAHUE YMEHUN MPUMEHSATHh HAy4YHBIN
METO/I IO3HAHMS TIPH BBHITIOJTHCHUH UMH YIEOHBIX CCIICIOBAHUN.

B ocHOBY kypca pusuku Ha ypoBHE cpeaHero o0mero 00pa3oBaHus MOJI0XKECH
pS UjIeH, KOTOPhIE MOYKHO PacCMaTPUBATh KaK MPUHIIMITBI €0 TOCTPOCHHUS.

Hoea uenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTMYECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3lieloB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOH, TaK U1 COBPEMEHHOMN (DU3UKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HeW Marepuasn Kypca (pu3mku
o0beqUHEH BOKpPYr (¢u3nueckux Teopuil. Benymmm B Kypce sBisieTcs
(dbopMHUpoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BELIECTBE U
noJie.

Hoea cymanumapuzayuu. EE peanuzanusi mnpeanosiara€T HCMOJIb30BAHKE
TYMaHUTAPHOTO MOTEHIMaNa (PU3NYECKOM HAYKH, OCMBICIECHUE CBSI3U Pa3BUTHS
bu3uKkd ¢ pa3BUTHEM OOIIeCTBAa, a TakXke C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U 3KOJIOTMYECKUMU ITpoOIeMamu.

Hoen npuxknaonon nanpagnennocmu. Kypc ¢usuku yrimyOaéHHOTO ypOBHS
IIPEANOIAraeT 3HaKOMCTBO C IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTUYECKUX
IIPUJIOKEHUN H3YyYEHHBIX TEOpUUM M 3aKOHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
ypOBHE OOUIMX MpPEICTAaBICHUM M COBPEMEHHBIE TEXHUYECKHE YCTPOMCTBA, H
TEXHOJIOTUH.

Hoesn irkonocuzayuu peannusyercss NOCPENCTBOM BBEACHHS JJIEMEHTOB
COJEp)KaHUs, TMOCBALIEHHBIX HKOJIOTMYECKUM MpoOjIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH U TEXHOJOTHH, a TakkKe OOCYXICHHS
po0JieM palMoOHAIBHOTO IPUPOIOTIOIB30BAHUS U SKOJIOTHUYECKON 0€30MacHOCTH.

OcBoeHue coiepyKaHus IPOTPaMMBbI 10 (PU3UKE JOJDKHO OBITh TIOCTPOCHO Ha
HPUHIUIIAX CHCTEMHO-ACATEIbHOCTHOrO moaxoaa. /s pusuku peanusaius 3Tux
MIPUHIIAIIOB 0A3UPYyeTCs Ha MCIOJIb30BAaHUKM CAMOCTOSTEIIEHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTByromiero ¢akrtopa ydeOHOro mporecca. s yrimyOnéHHOTO
YPOBHSI — 3TO CUCTEMA CAMOCTOSTEIIEHOTO YUEHUIECKOTO SKCIIEPHMEHTA,



BKJTFOYAIOMIETO (POHTATBHBIE YYCHHUYECKUE OMBITHI TPH HW3YYEHUU HOBOTO
MaTepuaia, JabopaTopHbie paboThl U pabOThl MpakTUukyma. [Ipu 3TOM BO3MOXKHBI
IBa crnocoba peanu3auuMd (U3MYECKOro TMpakTUKyma. B mepBom ciydae
NPaKTUKyM MpoBoauTcs au60 B koHie 10 u 11 kmaccos, 1m0 mociie mepBoro u
BTOPOTO TMOJYTOAMM B KaXJOM U3 JTHX KiIaccoB. Brtopoit cmocod — 3T0
UHTerpanusi paboT TpakTUKyMa B CHCTEMYy JaOOpaTOPHBIX pabOT, KOTOPHIC
MPOBOAATCS B mMpoliecce u3ydeHus pasnena (temsl). Ilpu stom mox paGotamu
pPaKTUKyMa MTOHMMAETCs] CAMOCTOSITEIbHOE MCCIIEI0BAaHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BU/Ia O€3 MOIIAaroBoOi HHCTPYKIIUU.

B nporpamme 1o (¢u3Mke cucTeMa yYEHHYECKOTO0 JKCIEPUMEHTa,
7a00paTOpPHBIX paboT M MPaKTUKyMa IpeICTaBieHa €AMHBIM IepeuHeM. Brioop
TEMaTUKU ISl 3TUX BUJOB YYCHMUYECKUX MPAKTHUECKUX PAOOT OCYIIECTBISETCS
y4aCTHHKaMU 00pa30oBaTEIbHOIO MPOLIEcca UCXOI U3 OCOOCHHOCTEH MOYPOYHOTO
IUTAHUPOBAHMUsI W OCHalleHus kabuHera ¢usuku. [lpu 3Tom oOecreunBaeTcs
OBNIJICHUE OOYYarOIIMMHUCS YMEHHUSMH TIPOBOAUTH TPSMbIE U KOCBEHHBIC
U3MEPEHUS], UCCIENOBAHUS 3aBUCUMOCTEH (PU3MUECKHX BEIMYMH U MOCTAaHOBKY
OTIBITOB IO MPOBEPKE MPEATIOKEHHBIX TUIIOTES.

bonpioe BHUMaHUE YIEISIETCS PEIICHUIO pAaCYETHBIX M KAYECTBEHHBIX 3a/au.
IIpu 5TOM 11 pacyETHBIX 3a/1a4 IPUOPUTETOM SIBJIIFOTCS 3a/1a4U € SIBHO 33JaHHOU
Y HESBHO 3a/IaHHOM (PU3NYECKON MOJIENbI0, TO3BOJISIONINE IPUMEHITh U3yUYE€HHBIE
3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOIO paszena Kypca, TaK U HHTETpUPYS
NPUMEHEHUE 3HaHUM U3 pasHbIX pa3aenoB. Jlnsg KayecTBEHHBIX —3a7ad
IPUOPUTETOM SIBIISIIOTCA 3aJaHMsl Ha OOBSICHEHUE/TIPEICKa3aHUE MPOTEKAHUS
bu3nuecKkux SBICHUN M MPOLECCOB B OKPYXKAIOMICH >KU3HH, TpeOyrole BbIOOpa
($u3nuecKoil MOAeNn AJi CUTYalluy IPAKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa.

B coorBerctBum ¢ t1peboBanusiMu DPI'OC COO k marepuanbHO-
TEXHUYECKOMY OOECIIEUeHHI0 Y4eOHOTO IMpolecca Kypc (GU3UKH YriayOJEHHOTO
YpPOBHS Ha YPOBHE CpPEIHEr0 00IIero 00pa30BaHUs TOJDKEH U3Y9aThCs B YCIOBUSIX
npenMeTHoro kaOuHeTa. B kabuHere (GU3MKM JOKHO OBITH HEOOXOIUMOE
nabopaTopHoe 00OpyIOBaHWE IS BBITIOJHEHUS YKAa3aHHBIX B Tporpamme IIo
¢u3MKe yUYEHWYECKHX OIBITOB, JaOOPATOPHBIX pabOT W pabOT MpaKkTUKyMa, a
Tak)Ke JIEMOHCTPallMOHHOE 000pyI0BaHuE.

JlemoHCTpaninoHHOe o0OoOpyaoBaHue (QopMUpyeTcss B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIBHOM  JIOCTATOYHOCTHU M OOECIEYMBAET TMOCTAHOBKY
NEPEYUCIICHHbIX B TMpOrpaMMe MO (U3MKE KIIOUEBBIX JAEMOHCTpalUUd IS
UCCIEIOBAHMS  M3y4aeMbIX SIBJIEHMA W  MPOLECCOB, OSMIHMPUYECKUX H
(byHIaMeHTaNbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHII.

JlabopaTopHoe o00OpynOBaHHE JUISI YUYEHHMUECKHMX MPAKTUYECKUX padoT
(dbopmupyeTcsi B BUJIe TEMAaTUYECKUX KOMILJIEKTOB U 00€CTIEUnBAETCS B pacuére



OJHOTO KOMIUIEKTa Ha JAByX oOywarommuxcs. TeMaTHueckue KOMIUIEKTHI
1abopaTOpHOro 00OpYIOBaHUSA JOJDKHBI OBITh TOCTPOCHBI Ha KOMILJIEKCHOM
MCIIOJIb30BAaHUM AHAJIOTOBBIX M LU(POBBIX NMPUOOPOB, a TaKkKe KOMIBIOTEPHBIX
M3MEPUTENBHBIX CUCTEM B BUJE IU(POBBIX J1aOOpaTOpuUid.

OCHOBHBIMU 1IENIIMU U3Y4YECHUS (PU3UKU B 00IIIEM 00pa30BaHUU SBIISIOTCS:

dbopMHupOBaHNE WHTEpECa W CTPEMJICHHUS OOYy4YaloImUXCi K HAYYHOMY
WU3YYCHHUIO TIPUPOJBI, Pa3BUTHE WX HMHTCIUICKTYaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEN;

pa3BUTHE TPEACTABICHUI O HAYYHOM METOJE MO3HAHUS U (POPMUPOBAHUE
UCCIIE0BATEIBCKOIO OTHOLIEHUS K OKPYXKAIOIIUM SBJICHUM;

(dbopMHUpOBaHNE HAYYHOTO MHUPOBO33PEHUS] KaK pe3yJibTaTa U3y4YeHHUs OCHOB
CTpOCHHS MaTepUH U (PyHIaMEHTATbHBIX 3aKOHOB (DU3HKHU;

dhopMHupoBaHNE YMEHHUI OOBSICHATH SIBIICHUS C UCIIOJIb30BaHUEM (PU3NUECKHUX
3HAaHWU ¥ HAYYHBIX IOKA3aTEIbCTB;

dbopMupoBaHUE TMPEACTaBICHUN O poiu (GU3UKUA ISl Pa3BUTUS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHUI;

pa3BUTHE  MPEACTABICHHA O BO3MOXHBIX  c(epax  Oynymein
npodeccuoHanbHON AESTENbHOCTH, CBSI3aHHBIX C (DU3UKOH, NOJArOTOBKA K
JanbHeieMy 00y4eHHUIO B 3TOM HalpaBJICHUH.

JlocTkeHre 3TuX 1enield 0O0ecrieunBaeTCsl pelleHueM CIEAYyIOIMX 3a/1ad B
npoliecce u3y4eHus Kypca (U3HK1 Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus:

pUOOPETEHUE CUCTEMBI 3HAHUM 00 OOIMMX (PU3NUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOpHUAX,  BKJIIOYAs  MEXAaHWKY,  MOJICKYJISApHYIO  (U3HKY,
ANEKTPOINHAMUKY, KBAHTOBYIO (DM3HUKY H SJIEMEHTHI aCTPODU3HKY;

(dhopMHUpOBaHNE YMEHUI MPUMEHSITHh TEOPETUUECKHUE 3HAHUS JIJIST OOBSICHEHUS
¢bu3nUecKkux SBICHUN B MPUPOJEC U IJISl NPUHATUS MPAKTUUECKUX pElIeHU B
NOBCEIHEBHOM )KU3HH;

OCBOEHHME CIIOCOOOB pEIIeHHs PA3IUYHBIX 3a4ad C SBHO 3a/laHHOU
¢u3nuecKoil MOAENbIO, 3a/4ay, IMOAPA3yMEBAIOLIUX CaMOCTOSTEIBHOE CO3JaHHE
¢busznueckoil Mojenu, aneKBaTHOW YCIOBHSM 3a7auyd, B TOM YHCIE 3ajad
MHXEHEPHOT'O XapaKTepa;

MOHUMAaHNE (PU3HUECKUX OCHOB M MPUHIIUIIOB JEHCTBUS TEXHUUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKHX MTPOLIECCOB, UX BIMSIHUSA HA OKPYXKAIOLYIO CPEly; OBJIAJICHHUE
METOJIJaMHU CAMOCTOSITETILHOTO MJIAHUPOBAHUS U MPOBENCHUS (PU3MUECKUX
HKCIIEPUMEHTOB, aHajdN3a M WHTEpIpeTanuu WHGOpMaluy,
ONPENEIICHNS JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;
CO3[IJaHHE YCJIOBUU JJISl Pa3BUTUSI YMEHHM MPOEKTHO-UCCIEA0BATENBCKOM,
TBOPYECKOU IEITENBHOCTH;



pa3BUTHE UHTepeca K cepaM mpodecCHOHATBEHOMN e TETPHOCTH, CBSI3aHHOM
¢ (puzukoii.

B cootBerctBun ¢ tpeboBanusimu PI'OC COO yriayOnéHHBIM ypOBEHb
u3ydeHus yudeOHoro mpenmera «@Pu3mka» Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl BbBIOMpAETCS OOYYAIOIIMMHUCA, IUIAHUPYIOIIMMHU —HPOJOJDKEHHE
o0Opa3oBaHMs 110 CHELHMATBHOCTAM (PU3UKO-TEXHUUECKOTO PODUIIS.

Ha uzyuenue ¢usuku (yriayOaEéHHBIM ypOBEHBb) HA YPOBHE CpPEIHEr0 OO0IIero
obpazoBanust orBoAuTcst 340 yacos: B 10 kiacce — 170 yacoB (5 4acoB B HEJEIIO),
B 11 knacce — 170 4acoB (5 4acoB B HEACIIO).

[lpeanaraemplii B mporpaMme Mo (QH3HKE IepeYeHb JIAOOPATOPHBIX U
NPAaKTUYECKHX paboT SBISETCS PEKOMEHIOBAHHBIM, YYHTENb JENacT BBIOOP
MPOBE/ICHUST JTA0OPATOPHBIX PA0OT W OMBITOB C YYETOM HMHIUBUAYATHHBIX
0COOEHHOCTEH 00yJarommxcsl.



COJEP KXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayuynblii MeTOJ MO3HAHUSA NPUPOILI.

®uzuka — pyHAaMEeHTalIbHAs HayKa O npupoze. HayuHblil MeToa mo3HaHUs U
METO/IbI UCCIICTOBAHMS (PU3HMUECKHUX SBIICHU.

OKCIIEpUMEHT W Teopusl B Ipolecce MOo3HaHus npuponsl. Habmonenue u
HKCIIEPUMEHT B (pU3HKeE.

CriocoObl  u3MepeHus: (PU3MUECKHX BETUYMH (AQHAJIOTOBBIE M IU(POBBIE
MU3MEPUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATYMKOBBIE CUCTEMBI).

[lorpemnocT  u3MepeHuit  (U3NYECKUX  BETUYMH  (aOCOMIOTHAs W
OTHOCHUTEJIbHAs).

MopenvupoBanue (pU3MYECKUX SBICHUN U MPOIECCOB (MaTepHalibHAsl TOYKa,
a0CONIOTHO TBEpPJOE TeENO, WAeaNbHAs XUIAKOCTh, WICANbHBIA Tra3, TOUYEUYHBIN
3apsan). ['unoreza. @u3nueckuii 3aK0H, TPAHULIBI €r0 TPUMEHUMOCTH. DU3nyecKast
TEeOopHs.

Pons u Mecto ¢uszuku B (HOPMUPOBAHUM COBPEMEHHOW HAyYHOU KapTHHBI
MUpa, B TPAKTUIECKOUN NEITEITLHOCTH JIFOICH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomut, RPAKMUKYM.

I/I3MepeHHe CWJIbI TOKAa W HAIPSKCHUA B LHCIH IMOCTOAHHOI'O TOKa IIpU
ITOMOIIIM aHAJIOT'OBBIX M I_II/I(prBBIX N3MEPUTEIIbHBIX HpH60pOB.

3HakoMCTBO ¢ 1upoBoi naboparopueit o duszuke. [Ipumepsl u3MepeHus
(UBUYECKUX BEJIMYMH MTPHU MTOMOIIH KOMITBIOTEPHBIX JaTYHKOB.

Pa3nena 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe amxeHne. OTHOCUTEIBHOCTh MEXAaHUYECKOIO JBMIKCHMUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHas 3a/1a4 MEXaHHKHU.

Paanyc-BekTop MarepuasbHOM TOYKHM, €ro MNPOCKUUH Ha OCU CHCTEMBI
koopauHat. Tpaekropus.

Ilepemenienne, CKOpPOCTh (CpelHSIsi CKOPOCTh, MIHOBEHHAs CKOPOCTb) U
YCKOPEHUE MATEPUATIBbHOW TOYKHM, MX IMPOEKUUMHA HA OCHU CUCTEMBbI KOOPJIHUHAT.
CiioxxeHue nepemMeneHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpEHHOE NPSAMOJIMHEHHOE IBUKEHHE. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS M IIyTH MaTepUaIbHON TOYKU OT BPEMEHH U UX
rpaduku.

CBoOomHOE mameHue. YCKOpEHHE CBOOOTHOTO TMajeHus. J[BrkeHue Tena,
OpOIIIEHHOTO TOJ YIJIOM K TOPH30HTY. 3aBUCHUMOCTH KOOPJIHWHAT, CKOPOCTH H
YCKOPEHHUSI MaTePHUATLHON TOYKU OT BPEMEHH U MX TPaUKH.



KpuBonuneitnoe  aBwxeHue. JIBWKEHHME  MATEpUAIbHOM  TOYKH IO
OKPYXXHOCTH. YTJOBas M JIMHEWHas cKopocTh. llepuoa u yacTtoTa oOpallieHus.
[HentpocTpeMurenbHoe (HOpMaJIbHOE), KacaTelIbHOE (TaHTEHIIMAIbHOE) U TOJTHOE
YCKOPEHHE MaTepruaIbHON TOUKH.

TexHuueckue yCTpOHCTBA M TEXHOJOTMYECKHE TIPOLIECCHL: CIUIOMET,
JABMKCHHE CHApsIOB, LIETIHbIE, IIecTepéHYaTrble W peMEHHBIE MepenayH,
CKOPOCTHBIE JTU(PTHI.

Jlemoncmpayuu.

Mogenb cucteMbl OTCYETA, WLIIOCTpAMd KUHEMATHYECKUX XapaKTePUCTHUK
JIBUYKEHUS.

CniocoObl ucciae10BaHusl IBHXKEHHM.

NnnmrocTpanus npeaenbHoro nepexoia i \BMepeHre MrHOBEHHOM CKOPOCTH.

[IpeoOpaszoBanne IBMKEHUI C UCTIOJIH30BAHNEM MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B Pa3pEKEHHOM MMPOCTPAHCTBE.

HaGnronenue aBuxkeHus Tena, OPONIEHHOrO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

HarmnpaBnenue ckopocTy Mpu ABMXKEHHUH 110 OKPY>KHOCTH.

[IpeoOpa3zoBanue yrioBOil CKOPOCTH B PEAYKTOPE.

CpaBHeHME MyTel, TPAGKTOPHUIl, CKOPOCTEHl NBHXKEHHSI OAHOTO U TOTO K€
TeJla B pa3HbIX CUCTEMaX OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomut, RPAKMUKYM.

N3yueHne HEPAaBHOMEPHOIO JIBMKEHUSI C LEIbI0 ONPEAECICHUS] MTHOBEHHOMU
CKOpPOCTH.

N3mepenne ycKopeHus NMpH NPSIMOJIMHEMHOM PAaBHOYCKOPEHHOM JIBUKECHUU
0 HAKJIOHHOM TIJIOCKOCTH.

I/ICCJ'IC,Z[OBaHI/IC 3aBUCUMOCTU IIYTH OT BPEMCHH IIPpH PABHOYCKOPCHHOM
JABUKCHHUH.

N3smepenue YCKOpPEHUSA CBOOOTHOTO naJeHus (pexoMeHJ0BaHO
MCIIOJIh30BaHue ITU(POBOIL TabopaTopum).

N3yuenne pABWKEHUS Tena, OpOIIEHHOTO Tropu30oHTAIBbHO. [IpoBepka
TUIIOTE3bl O MPSAMOW MPOMOPLHOHAIBHOM 3aBUCUMOCTH MEXAY JalbHOCTHIO
IOJIETA U HAYaJIbHOU CKOPOCTHIO TeJa.

N3ydenue IBUKEHUS Tena IO OKPYKHOCTH C IIOCTOSHHOW IIO MOJIYJIIO
CKOPOCTBIO.

WccnepoBanue 3aBUCUMOCTH MTEPHOIa 00palIeHUsI KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. lunamuxa.



IlepBoiii 3akoH HprooTona. MuepuumanbHble cucteMbl otcuéra. lIpuHuumn
otHocuTenbHOCTH ["anunes. HewHepuuanbHble cucTeMbl OTCYETa (OMpeeseHue,
IpUMEPHI).

Macca tena. Cuna. [lpuHiun cynepno3uiyu cuil.

Bropoi 3akoH HproTOHa 1151 MaTepUaIbHOM TOUKHU.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMHUPHOrO TSITOTEHHS. OKBUBAJICHTHOCTh T'PABUTALMOHHON U
WHEPTHOU MACCHI.

Cuna TspKecTH. 3aBUCHUMOCTh YCKOPEHHUS! CBOOOAHOIO MAJEHHsI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI MU OT Teorpaduyeckol MmHpOTH. J[BHxkeHHE
HeOECHBIX TeNl U UX CIyTHUKOB. 3akoHb! Kemnepa. [lepBast kocMuyeckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec Tema, nBmymierocs c
YCKOpPEHUEM.

Cuna tpenus. Cyxoe TpeHue. Cuna TpeHHUSI CKOJIBKEHUS U CHJIA TPEHUS
nokosi. Koaddumument tpenms. Cuna CONMpOTHBICHUS TPH JIBIKCHHHM Telia B
AKUJKOCTH WU Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JBUKECHHUSI.

Hasnenue. ['mapocrarnueckoe gasinenue. Cuna Apxumena.

TexHHueckne yCTpOWCTBA M TEXHOJOTHUYECKUE MPOLECCHI: IMOAUIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYyTHHKOB.

Jemoncmpayuu.

HaGnronenue nBrKeHUs TEN B MHEPIIMAIBHBIX M HEMHEPITUATBHBIX CHCTEMaxX
OTCYETA.
[IpuHIMT OTHOCUTETBHOCTH.

Kauenue ABYX HHJIHWHAPOB MWW 1OAPOB pasHoﬁ MacCbl C OJHMHAKOBBIM
YCKOPCHHUEM OTHOCHUTCIIBHO HeHHepHHaHBHOﬁ CHCTEMBI OTCUETA.

CpaBHeHUE  PaBHOACHCTBYIOIIEH  NPUIOKEHHBIX K TEIy CHI C
MPOU3BEICHUEM MACChI T€JIa Ha €r0 YCKOPEHUE B MHEPIIMATIbHOM CUCTEME OTCUETA.

PaBeHCTBO cHil, BOBHMKAIOIINX B PE3YJIbTATE B3AUMOICHCTBUS TEIL.

HN3mepenune macc no B3auMOJIEUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U TIAJICHUM.

[{eHTpOOEKHBIE MEXaHU3MBI.

CpaBHeHUE CUIT TPEHUS MOKOSI, KAUYEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nabopamopuvie padomeol, nPAKMUKYM.

N3mepeHue paBHOICUCTBYIOIIEH CHII TTPY JBMXKEHUHU OpycKa M0 HAKJIOHHOM
NJIOCKOCTH.

[IpoBepka rumoTe3bl 0 HE3aBUCUMOCTH BPEMEHH JIBIXKEHUS OpycKa 1o
HAKJIOHHOU IIJIOCKOCTH HA 33JJaHHOE PACCTOSHUE OT €ro0 MaccChl.



HccnenoBanue 3aBUCMMOCTH CHJI YIPYTrOCTH, BO3HHMKAIOIIUX B MPYKUHE U
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIvH.

N3yuyeHne NBWKEHHSI CUCTEMBI TEIN, CBS3AHHBIX HUTBHIO, TICPEKUHYTOU UYepe3
JIErKkuii OJIOK.

N3mepenue koddduiimeHTa TpeHUsl MO BEIUMYMHE YII0BOTrO KoddduiimeHTa
3aBUCUMOCTH Frp(N).

HccnenoBanue NBIKEHUS OpycKa MO HAKJIOHHOHM TIOCKOCTH C TIEPEMEHHBIM
KO2(ppUIIUEHTOM TpEeHHUS.

N3yuenne ABMKEHUS TPy3a HA BAITy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOGcomrotHo TBEpAOe Teno. [locTymarenbHOe W BpamiaTelibHOE JIBIDKCHHE
TBEpAOro Tena. MOMEHT CUJIbl OTHOCUTEIBHO oOcH BpamieHus. [lmedo cubl.
CrnosxeHue cuil, IPUJIOKEHHBIX K TBEpAOMY Teiry. LIeHTp TskecTu Tena.

YcnoBus paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeycTOHYMBOE, O€3pa3IMuHOe PABHOBECHE.

TexHuyeckre yCTpOWCTBA U TEXHOJOTHMYECKUE TMPOLECCHl: KPOHIITEMH,
CTPOMTENBHBIN KpaH, peIIETYAThIE KOHCTPYKIUU.

Jlemoncmpayuu.

VY cIl10BUsI paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomut, RPAKMUKYM.

Hccenenoanue yciioBuil paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh
BpAILICHHUS.

KoncTpynpoBanue KpOHIITENHOB U PACYET CUII YIIPYTOCTH.

N3ydenne ycToMunBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAlb ONOPBI.

Tema 4. 3axonvl coxpanenus 6 MexaHuke.

Nmnynbc MaTepuanbHON TOUKH, CUCTEMBI MaTepUANIbHBIX TOUeK. LleHTp Macc
CUCTEMBI MaTepUaIbHbIX TOUEK. Teopema o IBUKEHNU LIEHTpa Macc.

NMnynbe CUITbl M1 U3MEHEHHUE UMITYJIbCA TEINA.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MomeHT HMITYJIbCa MaTCpHaHLHOﬁ TOYKH. HpC,Z[CTaBJICHI/IC 0 COXpaHCHUU
MOMCHTA UMITYJIbCA B ICHTPAJIbHBIX ITOJIAX.

PaboTa cwiibl Ha MaJIOM ¥ HAa KOHEYHOM TiepeMenieHun. [ 'paduaeckoe
pecTaBlieHne padoThl CUIIBI.
MOIHOCTH CHUJIBI.

Kunernueckas 3Heprusi MarepualibHOi Touku. Teopema 00 U3MEHEHUU
KMHETUYECKOW SHEPTUH MAaTEPUATIBHOU TOUKH.



[loTeHnmanbHble W HEMOTEHIMalIbHble cuibl. [loTeHluManbHash SHEPrus.
[ToTeHnumanbpHas HEprusi ynpyro ne@opMupoBaHHON npykuHbl. [loTeHiManbHas
SHEPrus Tejaa B OJHOPOJHOM TpaBUTALIMOHHOM moJie. IloTeHuuanbHas sHeprus
TeJa B TPaBUTALMOHHOM I10JIE OJHOPOJHOIO mapa (BHYTpU M BHE I1apa). Bropas
KOCMHYECKasi CKOPOCThb. TpeThbsi KOCMUYECKask CKOPOCTb.

Csi3b pabOThl HEMOTEHUMATBHBIX CHJ C HU3MEHEHHUEM MEXaHMYeCKOU
SHEPIrUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPIHH.

VYupyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHeHue bepHynmn [ HWICAIBHOM KXUJIKOCTHM KakK CIIEICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN SHEPTUH.

TexHu4yeckre yCTpOMCTBA M TEXHOJIOTMYECKHUE MPOIIECCHI: JIBU)KEHUE PAKET,
BOAOMET, KONEpP, NPYXKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KaTaHUE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKECHHUE.

M3mepenne MOIHOCTH CHJIBI.

H3meHeHne sHeprun Teja MPU COBEPIICHUN PadOTHI.

B3anmubie npeBpalieHuss KHHETUYECKOW U MOTEHIIUATIbHON YHEPTUM IPH
JNEMCTBUU Ha TEJIO CUJIBI TSYKECTH M CWJIBI YIIPYTOCTH.

CoxpaHeHue dHepruu npy cBOOOJHOM NaJAECHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie pabomut, PAKMUKyMm.

N3mepenne nmnyiibea Tea o TOpMO3HOMY ITyTH.

W3mepenue CUitbl TATH, CKOPOCTH MOJENH IEKTPOMOOUIISI U MOIIHOCTH
CUJIBI TATH.

CpaBHEHME U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIBCOM CHUJIB.

HccenenoBanue cCOXpaHeHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBUH.

N3mepeHne KHHETUYECKOM YJHEPTUH TEJIA 110 TOPMO3HOMY ITYTH.

CpaBHeHME U3MEHEHUS MOTEHIMATBHOW SHEPTUU MPYKUHBI C pabOTON CHJIBI
TpPEHHUSL.

Onpenenenre padbOThl CUJIBI TPEHUS MPU JBUKEHUU Teja MO HAKJIOHHOU
MJIOCKOCTH.

Pasznen 3. Moaekyasipaas pu3nka 1 TepMOJAMHAMHUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu.

OcHOBHbBIE TOJOXKEHUS MOJEKysipHO-KuHeTnyecko teopun (MKT), ux
ombiTHOE oOocHOBanme. Jluddys3us. bpoyHoBckoe maBmxkeHHE. XapakTep

JABMXKCHHUA U BBaHMOHCﬁCTBH}I YacCTHull BCIICCTBA. MO,Z[CJ'II/I CTPOCHHUA Ta30B,
)KHI[KOCTCﬁ 141 TBép,Z[LIX TEJI ¥ 00BbICHEHHE CBOMCTB BCIIICCTBA HAa OCHOBC OTUX



mozeneid. Macca u pa3Mepsl Mosekyn (atomoB). KonuuecTBo BelecTsa.
[TocTostnHast ABoranpo.

TeroBoe paBHOBecwe. Temriepatypa u cmocoObl e€ m3mepenus. [llkama
temrnepatyp Llenscus.

Mogenp uaeanbHOro ra3a B MOJICKYJISIPHO-KMHETHYECKOW TEOPHUM: YaCTULIbI
rasa ABIKYTCS XaOTUYECKU U HE B3aUMOJIEUCTBYIOT APYT C IPYTOM.

l'azoBble 3akoHBI. YpaBHeHne MeHnueneeBa—Knamneipona. AOcCoMOTHAs
temrepatypa (mkaia temneparyp KenbBuna). 3akon [lanbToHa. M3ompouecchl B
UJCIbHOM Tra3e C IIOCTOSIHHbIM KOJIMYECTBOM BemlecTBa. [ 'paduueckoe
Ipe/ICTaBlIEHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBs3p  MEXIy [JaBICHHMEM M  CpeAHEl  KHWHETUYECKOM  DHEeprueu
MOCTYIATEIBHOTO TEIUIOBOTO JIBMXKEHHSI MOJIEKYJ HACAIBHOrO Tra3a (OCHOBHOE
YPaBHEHHE MOJIEKYJIIPHO-KMHETUYECKOM TEOPUH UECAIBHOTO rasa).

CBs13b a0COMIOTHOM TeMIEPaTyphl TEPMOIUHAMHYECKON CUCTEMBI CO CpeTHEN
KUHETUYECKOUW YHEPTUEH NMOCTYNATEIbHOI0 TEIIOBOTO JBUKEHHUS €€ YACTULL.

TexHudeckre YCTpOWCTBA M TEXHOJOTUYECKHUE MPOILIECCH: TEPMOMETD,
OapomeTp, MoTydeHne HaHOMATEPUAJIOB.

Jlemoncmpayuu.

Mopenu 1BUKEHUS YaCTUL BEIIECTBA.

Mopens OpOyHOBCKOTO JBHKECHHUS.

Buaeoponuk ¢ 3anuchbio peaibHOTO OPOYHOBCKOTO JBUXKCHHUS.

Huddysus KuIKocTeil.

Mopens onbita llTepHa.

IIpuTskenne MOJeKyI.

Moaenu KpucTauinuyeCKuX pemETOK.

Habmronenue u ucciaejoBaHue U30IPOIIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, nPpAKMUKYM.

HccnenoBanue mpouecca yCTaHOBIEHUS TEMJIOBOIO PABHOBECHUS MPU
TEII000MeHe MEXTy ropsueii U XOJI0THOM BOJOM.

N3ydenune nzorepMuueckoro mnpoiecca (PeKOMEHI0BaHO MCIOJIb30BaHHE
1 poBoii 1abopaTtopun).

N3ydyeHne n30X0pHOTO Mmporecca.

N3yuenune nzobapHOTO Mporecca.

ITIpoBepka ypaBHEHHS] COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckass (T[]) cucrema. 3agaHue BHEIIHMX YCIOBUM ISt
TEPMOJMHAMHUYECKOM CUCTEMBbI. BHEIIHNE U BHYTpEeHHUE napameTpsl. [lapamerpsl

TEPMOJIMHAMUYECKON CHCTEMBl KaK CPEIHHE 3HAUEHHS BEJIUYHMH, ONMCHIBAIOILUX
€€ COCTOSIHME HA MUKPOCKOIIMYECKOM YPOBHE.



HYJ'ICBOC Ha4daJlo TEPMOANHAMUKHU. CaMOHpOI/IBBOHLHaﬂ peiaaKkcanus
TepMOI[HHaMquCKOﬁ CHUCTCMBI K TCIINIOBOMY PAaBHOBCCHIO.

Mopenb wueanbHOTO ra3a B TEPMOJMHAMHUKE — CHUCTEMa YpaBHEHUM:
ypaBHeHue MenneneeBa—Kinanelipona W BbIpakeHUE AJII BHYTPEHHEH SHEpruM.
VYca0BUS IPUMEHUMOCTH 3TOM MOJENH: HU3Kas KOHIUEHTpAIUsl YacTHUll, BHICOKHE
TeMIiepaTypbl. BelpaskeHue 1151 BHYyTPEHHEW SHEPIHuu OJJHOATOMHOI'O HUJI€aIbHOTO
rasa.

KBa3zucrarnueckue u HeCTaTUUYECKUE MPOIECCHI.

DOneMeHTapHasi pabota B TepMouHaMuKe. Boruncienue paboTel 1o rpaguky
nporecca Ha pV-aquarpamme.
Teronepegaya  kak  crmoco0  M3MEHEHUsS ~ BHYTPEHHEW  sHEpruu

TEPMOJMHAMUYECKOM  cucTeMbl 0e3  coBepiieHus pabotbl.  KoHBekius,
TEIMJIONPOBOAHOCTD, U3IIyYECHHE.

KomnuectBo Ttemnorel. TemmoéMkocTs Tena. YaenpHas W MOJSpHas
TEIJIOEMKOCTH BEIIECTBA. YpaBHeHHEe Maiiepa. YaenpHas TEIUIOTa CTrOpaHUs
torunBa. Pacuér konuuecTBa TEMJIOTHI mNpu Teruionepenade. llonstue 00
aanabaTHOM Ipoliecce.

IlepBblii 3aKkOH TepMOAMHAMMKH. BHyTpeHHsin dHeprusa. KoaudecTso
TEIUIOTBI U paboTa Kak Mepbl HW3MEHEHUS  BHYTPEHHEH  DHEpPruu
TEPMOJNHAMUYECKON CUCTEMBI.

Bropoii 3akoH TepMOAMHAMUKHM JUIsl PABHOBECHBIX IPOIIECCOB: uepe3
3aJlaHHO€ PAaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eAMHCTBEHHAas aguadaTa. AOCONIOTHAs TeMIepaTypa.

Bropoii 3akOH TEpMOAMHAMUKHM JUIA  HEPABHOBECHBIX  MPOLIECCOB:
HEBO3MOXKHO TepelaTh TEIUIOTY OT 0oJiee XOJIOJHOTO Tea K Oosee Harperomy 0e3
komreHcanuu (Knaysuyc). HeoGpatumMocTh NpUpOIHBIX MPOIIECCOB.

[Tpunuune! nectus TermioBbix MamuH. KIIT/I.

Makcumanbraoe 3Hauenue KII/. [ukn Kapho.

DKOJIOTHYECKHE aCIEKThl MCIOJIb30BAaHUS TEIUIOBBIX JABUraTeneil. TemnoBoe
3arpsA3HEHHUE OKPYXKAOIIEH CPEIbl.

TexHHuuecKue YCTpONCTBA M TEXHOJOTMYECKUE MPOLECCHL: XOJIOAUIbHUK,
KOHJUITMOHEDP, AW3EIBHBIA W KapOIOpaTOpHBIM JBUTATENH, TMapoBas TypOWHA,
NOJIYYEHUE CBEPXHU3KUX TEMIIEPATyp, YTUIM3ALUSA «TEIJIOBBIX» OTXOJIOB C
MCIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUsl OMOOPTaHUYECKOTO TOIIIMBA JIJIs
BBIPAOOTKHU «TETIOBON» U JIEKTPOIHEPTUHU.

Jemoncmpayuu.

N3menenue Temneparypsl pu aanadaTtuyeckoM paclIMpeHUN.

Bo3nyuHoe orauso.

CpaBHEHHE yAEIbHBIX TEINIOEMKOCTEN BEILIECTB.



CnocoObl U3BMEHEHUS! BHYTPEHHEN SHEPIHH.

HccnenoBanue annadbaTHOTO Ipoliecca.

KomnproTepHble MOJIENN TEMIOBBIX IBUTATEIIEH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, RPAKMUKYM.

N3mepenne yaenpHON TEIIIOEMKOCTH.

Hccnenosanue npoliecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue annadbaTHOTO Ipoliecca.

N3ydenne B3aMMOCBSA3M JHEPIUU MEXMOJEKYISAPHOTO B3aWMOJCHUCTBUSA U
TEeMIIEPATypPbl KUIIEHUS )KAIKOCTEM.

Tema 3. Acpecamnvie cocmoanusn geuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHAeHcarus. lcnapenwe u KumneHue. Y enbHas
TEIJIOTa MapooOpa3oBaHUs.

HacelllleHHblE W HEHachbIUIEHHbIE mapbl. KadecTBEHHass 3aBHCUMOCTH
IJIOTHOCTH M JABJICHHsI HACBIIIEHHOTO I1apa OT TEMIEPATYPhl, UX HE3aBUCUMOCTD
0T 00bE€Ma HACBIILIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUSI OT JaBJICHUS
B JKUJIKOCTH.

BnaxxnocTh Bo3ayxa. AOCOIIOTHASI U OTHOCUTEIIbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrammmueckue u aMmop@Hbie Tena. AHU3OTPOIUSI CBONCTB
KpucTtaiuioB. I[lnaBmenue u kpuctammsanusa. Y AEAbHAs TEIUIOTA IUJIABJICHUS.
CyOmumariusi.

Hedopmanuu TBEpAOTO Tena. Pactsbkenue u cxxatue. Casur. Moayins FOnra.
[Ipenen ynpyrux aegopmariuii.

TennoBoe pacmmpeHue KUAKOCTeH U TBEPABIX Tel, 00BEMHOE U JIMHEHHOE

pacmpeHne. AHTapMOHHM3M TEIJIOBBIX KOJIeOaHMI YaCTHUIT BEIECTBA KaK MPUINHA
TEIJIOBOI'O pAaCIIUPEHUsI TN (Ha KAYECTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprun B (a30BHIX MEPEX0IaAX.

YpaBHeHUE TEMI0BOTO OajaHca.

[ToBepxHOocTHOE HaTsHKeHHE. KOA(PUIIMEHT MOBEPXHOCTHOTO HATSIKEHUS.
Kanmapasie siBiienus. /laBnenre noa HCKpUBIEHHOW MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlamnaca.

TexHudeckne yCTpOWCTBA W TEXHOJIOTHMYECKHE IPOLECCHL:  KUIKHE
KPUCTaJLIbI, COBPEMEHHBIE MATEPUAIBI.

Jemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenue. Kunenue npu noHM>X€HHOM JaBJICHUM.

N3mepenune cuiibl MOBEPXHOCTHOTO HATSIKEHUS.

OTBITHI C MBUIBHBIMHY TNIEHKAMU.

CMmauuBaHUE.



Kanunnsphsie siBneHus.

Moienu HeHbIOTOHOBCKOM KUJIKOCTH.

CriocoObl U3MepeHUs BIAXKHOCTH.

Uccnenosanne HarpeBaHus U MIABJICHUSI KPUCTAUIMYECKOTO BEILIECTBA.

Buner nedopmaruii.

Habmronenue mansix aedopmaruii.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKMUKYM.

N3ydenne 3aKOHOMEPHOCTEN UCITAPEHNUS JKUIKOCTEN.

N3mepeHne yaenpHOM TEMIOTHI IJIABJICHHUS JIbJA.

N3ydeHune CBOMCTB HACBIIIECHHBIX MTAPOB.

N3mepenne aOCOMIOTHOW BIAXKHOCTU BO3AyXa M OIEHKAa MacChl MapoB B
NOMEUIEHUHU.

N3mepenne ko3PpduiineHTa moBEpXHOCTHOTO HATSKEHUSI.

N3mepenne monyns FOnra.

UccnenoBanne 3aBucuMOCTH jaedopManuud  Pe3nHOBOTO oOpasla ot
IPUJIOKEHHOW K HEMY CHUJIBI.

Paznea 4. daekTpoanHamMmuka.

Tema 1. dnexkmpuueckoe none.

OnekTpuzanus Ted U e€ MposiBIeHUs. JiekTpuueckuil 3apsa. [[Ba Buna
ANEKTPUYECKUX 3apsiioB. [IpOBONHUKM, JUAJIEKTPUKA U MOJIYIPOBOJHUKH.
DNeMEHTapHbId ANEKTPUYECKUU 3apsa. 3aKOH COXPaHEHUs SJIEKTPUYECKOIrO
3apsaa.

B3aumogaeiictBue 3apsanoB. Toueunslie 3apsaasl. 3akoH KynoHa.
DnekTpuueckoe nose. Ero aeiictere Ha 3JIEKTPUUYECKHUE 3aPSIbI.
Hanpspok€anocTs anektpudeckoro noiis. [Ipo6Hsiit 3apsa. Jluauu

HaIpsSHDKEHHOCTH  3JIEKTpUYEecKOoro mojisi. OAHOPOJHOE BIIEKTPUYECKOE IOJIE.
[ToTeHIMaNbHOCTD 3JIEKTPOCTATHYECKOTO MOJIs. PAa3HOCTh MOTEHIIMAIOB U

HanpspkeHue. [loTeHnManpHas SHEPrus 3apsjia B IJICKTPOCTATUYECKOM IIOJIC.
[ToTeHIman saeKkTpocTaTuueckoro mojis. CBs3b HANPSHKEHHOCTH TIOJIT U Pa3HOCTH
MOTCHIIMAJIOB I DJICKTPOCTATUYECKOTO IO (KaKk OJHOPOJHOTO, TaK U
HEOJHOPOHOTO).

[TpuHIUTT CYyIEPITO3HUIIAH SJICKTPUICCKUX TIOJICH.

ITone Toueunoro 3apsiga. Ilonme paBHOMepHO 3apsikeHHON cdepsl. I[lose
PaBHOMEPHO 3apsHKEHHOTO Mo o0BbEMY Imapa. [lone paBHOMEPHO 3apsKEHHOM
OeckoHEeYHOW TUIOCKOCTH. KapTuHBI NUHUI HampspDKEHHOCTH JITHX TOJEH U
AKBUIIOTEHLIMAIBHBIX TOBEPXHOCTEN.

IIpOBOIHUKH B JIEKTPOCTATUYECKOM I10JIE. Y CIIOBUE PABHOBECHS 3apsII0B.
JIMDIEKTPUKY B 3JIEKTPOCTATUYECKOM 1oJIe. [luanexkrpuueckas

IMPOHUIACMOCTDb BCIICCTBA.



KoHoeHCaTOpP.9NeKTPOEMKOCTb KOHAEeHCaTOpa.
ONeKTPOEMKOCTBL NNOCKOIO KOHJAeHCaToOpa.

MapannenbHOe cOeAMHEHNE KOHAEHCAaTOpPOB.
MocnepoBaTenNnbHOEe COEAMHEHNE KOHAEHCATOpPOB.
QHeprma 3apsaAXEeHHOIro KoOHAEeHCcCaToOpa.

OBuvXeHUMWE 3apAXEHHOW YacTHULL B OAHOPOAHOM 31eKTpPUYECKOMNonNe.

TexHUYeCcKUe yCTpPpOMCTBaAa W TEXHONOrMYyecKMe npoueccho:3aneKTpockKkon,
9NeKTpPpOMETpP,3eKTpocTaTMyecKkasd 3awmTa, 3a3emMeHune
InekTponpubopoOB,KOHAEeHCaTopb, reHepaTtTop Ban noelpaada.

Jlemoncmpayuu.

YCTPOUNCTBO M NPUHLUN BENCTBUA 3aNeKTpPpoOoMeTDpa.

aﬂeKTDMLIeCKoe none 3apaXeHHb X Wap™WwKOB.

3J'IeKTDVI‘-IeCK08 none ABYX 3apaAaXeHHbBX nNNNacTMWUH.

Monoenb anekTpocTaTuMuyeckororeHepatopa(Ban oe lTpaada)

HF)OB()AHD1KM B OnNeKTpHUWYeCcKOMINOINe.

311eK1'pOC'FaTV1HeC}(aH 3aWunTa.

YcTponNCcTBO MWW AENCTBUE KOHLeHCAaTOPanNoOCTOAHHON M NepeMEHHON EMKOCTMW.
3aBUCUMOCTDb 3TeKTPOEMKOCTU NNOCKOFNO KOHALeHCaToOpaoOT naowaaw

NANAacCTUH,PaCCTOAHUA MEXAY HUMU U OUNINEKTPUYECKON NPOHULAEMOCTMH.
SHGDFMH 9nNeKTpHnyecKoOoronona 3apaXeHHOINo KoHaeHCaTOpa.
3apﬂp.Ka M pa3pagKa KOHAOeHCaTOpPpa 4yepel3 pe3nNCTODp.
Yuenuueckuit 3xcnepumenm, nadopamopHie pabomul, NPAKMUKYM.
OueHKaCUMN B3aWMOAENCTBUSA 3apPAXEHHB X Tei.

HabnwaoeHWe nNpeBpawWleHUsas 3HEPrMUW 3 apsaAXeHHOTO
KOHOoeHCaToOpaB3HEepPrywManyyeHuma ceBeToaoMOda.

M3yyeHMe NpoTeKaHMWA TOKa B LUENU, coOdepXalWlenmn KOHAeHCaAaTORPp.
PacnpeneneHMe pPpa3HOCTMU I'IOTeHLI.VIaJ'IOB(HaI'IDﬂ)KeHVIﬂ)I'IDM
nocneagoBaTtTenbHOM COeIMUWHEHUWUNW KOHOeHCAQTOpPORB.

MccnepoBaHWe pa3psasga KOHAeHCaToOpa Yyepes3 pe3ncTonp.

Tema 2. Ilocmoannwlit 3.1eKmpuyecKuili mox.

CunaTtToka.l[lloCTOAHHbB MW TOK.

YcnoBuMA cylwlecTBOBaAaHMA NOCTOAHHOTINO 3/1EKTPUYECKOTO
Toka.McTouHMKUM ToKa.HanpaxeHuneUwu 31C &

3akoHOMapgpna yyacTKa Lenw.

OnekTpuvuyYecKoe conpoTuBneHWe. 3aBUCUMOCTbL CONPOTUBNEHMUS
ogoHOpPpOAHOINO NPOBOAHMKA OT ero AJTMUHB U NAaowagwnn nonepeyHOTro
ceyeHMA.YoenbHOE CONPOTUBINEHNE BelWecCcTBaA.

MocnepoBaTenbHOEe, NapannenbHOe, CMeEWaHHOEe COeAMNHEHNEe NTPOBOAHMUKOB.

PacuéT pas3BeTBNEHHB X anNeKTpuyeckux uenen.llpaeumuna Knpxroda.



Paborta snexrpuueckoro Toka. 3akoH [xoyns—Jlenna.

MOIIHOCTh 3JIEKTPUUECKOTO TOKa. TeruioBass MOIIHOCTb, BblAeNigeMas Ha
pe3ucrope.

OJIC um BHYTpeHHEE COIPOTHUBJIIEHWE HWCTOYHMKA TOoKa. 3akoH Owma mjis
MOJIHOM  (3aMKHYTOM) JJEKTPUYECKOM 1enu. MOIIHOCTh HCTOYHHMKA TOKa.
Kopotkoe 3ambIkanue.

KoHaeHcaTop B ienu oCTOSIHHOTO TOKA.

TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: aMIEpMETD,
BOJIETMETP, PEOCTAT, CYETUNK IEKTPUUECKONU DHEPTUU.

Jemoncmpayuu.

M3mepenne CUITbl TOKA U HAIIPSKEHUS.

I/ICCHeI[OBaHI/Ie 3aBUCUMOCTHU CHJIBI TOKA OT HAIPsKCHUA IJII PE3UCTOpa,
JJaMIIbl HaKaJIMBaHUA U CBETOJHOAA.

3aBHCUMOCTH COIIPOTUBJICHUSA HUIMHAPUYICCKHUX IIPOBOAHWUKOB OT AJIMHBI,
mIomaay mornepeyYHoro CCUCHUA 1 MaTcpualia.

Hccenenoanne 3aBUCUMOCTH CUJIBI TOKA OT COIIPOTUBIIEHUS IIPU ITIOCTOSTHHOM
HaIpsKCHUH.

[Tpssmoe n3mepenne I/]C. KopoTkoe 3aMbpIKaHN€ rajJbBaHUYECKOIO 3JIEMEHTA
U OIICHKAa BHYTPEHHET0 CONMPOTUBIICHHUS.

Cnoco0Obl coenMHeHUsT UCTOYHUKOB ToKa, DJIC OGaTapei.

UccnenoBanne pa3HOCTH MOTEHIIMATIOB MEXY IOJIOCAMH HMCTOYHUKA TOKa
OT CHJIbI TOKA B IICIIH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npAKMUKYM.

UccnenoBanne CMEIaHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenue yaeapHOro COnpoTUBIICHUS MPOBOHUKOB.

I/ICCJ'IC,Z[OBaHI/IC 3aBHUCUMOCTH CHUJIbI TOKA OT HAIIPSXKCHUA JI JIaMIIbI
HaKaJIMBaHU.

VYBenuueHue npezena u3MepeHus amnepmerpa (BosibT™MeTpa). Mzmepenue
3/1C 1 BHYTpEHHEr0 CONPOTUBIIEHUS HCTOYHHKA TOKa. MccnenoBanue
3aBucuMOCTH JD/IC raJibBaHU4ECKOTO JIEMEHTA OT BPEMEHU

IpU KOPOTKOM 3aMbIKAHUH.

Uccnenoanne pa3HOCTH MOTEHIMATIOB MEXK]Y IMOIIOCAMH MCTOYHUKA TOKA
OT CHUJIbI TOKA B ILIETIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HOM MOUTHOCTH UCTOYHUKA TOKA OT CHJIBI
TOKa.

Tema 3. Toxu ¢ paznuyunvix cpeoax.

DOnekTpuyeckas MPOBOJUMOCTh  PA3JIMYHBIX  BEHIECTB.  DIJIEKTPOHHAs

MIPOBOJIMMOCTh TBEPHABIX METAJIOB. 3aBUCHUMOCTb CONPOTUBIIEHUS METAIOB OT
TeMriepatypbl. CBEpXIpOBOIUMOCTb.



DIIEKTPUYECKUN TOK B BakyyMe. CBOKMCTBA AIEKTPOHHBIX ITyYKOB.
[TomynpoBonuuku. CoOCTBEeHHAS U TPUMECHAS TPOBOAMMOCTh

noJIynpoBOJHUKOB. CBoiicTBa p—n-nepexojia. [TonynpoBogHUKOBBIE TPUOOPHI.

DIEKTPUYECKUM TOK B JIEKTPOJIUTAX. DIEKTPOJIUTHUECKAS TUCCOLINAIIHS.
OnekTtponus. 3akoHsl Dapajest s 3AEKTPOIU3A.

OnekTpudeckuii TOK B razax. CaMOCTOATENbHBIM W HECAMOCTOSITEIbHBIN
paspsia. Paznmuunble TUIIBI CaMOCTOSTENBHOTO paspsiaa. Monnus. [lnasma.

TexHuyeckue yCTpOWCTBA M NIPAKTHYECKOE IPUMEHEHUE: Ta30pa3psaHbIe
JaMTIIbI, AJIEKTPOHHO-TydeBass TpyOKa, MOIYIPOBOIHUKOBBIC MPHUOOPHI: IHO,
TpaH3UCTOP, (OTOAMOA, CBETOAMOJ,, TalbBaHWKA, paQUHUpPOBAHHE MEMH,
BBIIIJIABKA aJTFOMUHUS, 3JIEKTPOHHAS] MUKPOCKOTIHSI.

Jemoncmpayuu.

3aBHUCUMOCTbH COITPOTHUBJIEHUS METAJJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHblI anekTponn3a Papanes.

HckpoBoil pa3psa U TpOBOAUMOCTh BO3/1yXa.

CpaBHEHHE MPOBOAUMOCTH METAJIJIOB U MOIYIIPOBOJHUKOB.

OaHOCTOPOHHSISI TPOBOAUMOCTD JUO/A.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npaKmuKym.

HabGnronenue snekTposnusa.

N3mepenune 3apsaa 0OTHOBAIEHTHOTO MOHA.

HccnenoBanue 3aBUCUMOCTH CONPOTUBIICHHS] TEPMOPE3UCTOPA OT
TeMnepaTyphbl.

CHsTHE BOJBT-aMIIEPHOW XapaKTEPUCTUKU JUOMA.

DU3NYEeCKU MPAKTUKYM.

Crioco6b1 nu3Mepenus pU3NIECKUx BETUYHMH C UCIIOIH30BAHNEM aHAJIOTOBBIX

U U(PPOBBIX U3MEPUTETHHBIX MPUOOPOB W KOMIBIOTEPHBIX JATYNKOBBIX CHCTEM.
AOCONIOTHBIE U OTHOCUTEIHHBIC MOTPEITHOCTH U3MEPEHUN (HU3HMUECKUX BEIIMYUH.
OneHka rpaHul] NOTPEIIHOCTEN.

IIpoBeneHne  KOCBEHHBIX U3MEPEHUH, MCCIEIOBaHUW  3aBUCHUMOCTEM
(U3MYeCcKUX BEIUYMH, TPOBEPKAa MPEAJIOKEHHBIX TUIoTe3 (BBIOOp W3 padoT,
OTHCAHHBIX B TEMATUYECKUX pa3jiesiax « Y YUeHHYECKUN dKCTICPUMEHT,
Ja00paTopHbIe PaObOTHI, TPAKTUKYM).

MexnpeaMeTHbIe CBSA3M.

Nzyuenne kypca ¢usuku yriyoménHoro ypoBHs B 10 kiacce
OCYUIECTBIISIETCSL ¢ YUETOM COJIEPKATENbHBIX MEXKIPEIMETHBIX CBS3EH ¢ KypcaMu
MaTE€MaTUKH, OMOJIOTHH, XUMHUHU, Teorpapuu U TEXHOJIOTUH.

Mescnpeomemmusvie noHAMUA, C6A3AHNHbBIE C U3YUEHUEM MEM 0008 HAYUHOZ20
no3HaHuA: ABJICHNE, HAYYHbIN (DaKT, TUNIOTe3a, hu3nueckas BeJIMYrHa, 3aK0H,



Teopus, HAOIIOJCHNE, OHKCIEPUMEHT, MOJCINpPOBAaHUE, MOJETb, H3MEpPEHUE,
MOTPENTHOCTH U3MEPEHUM, U3MEPHUTENIbHBIE TPUOOPHI, I pOBast 1adbopaTopus.

Mamemamuxka: peuieHHe CUCTEMbl YypaBHeHUHW. JluHeiltHas QyHKIus,
napabona, runepbonia, ux rpaduku U cBoiicTBa. TpUroHoMeTpuueckue (PyHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO.
BekTopsl 1 MX MPOEKIIMU HA OCH KOOPJIUHAT, CJIIOKEHHUE BEKTOPOB.

buonocusa: mexanuueckoe JABUKEHUE B KUBOU Mpupoje, nuddys3us, ocMoc,
TEMJI000MEH >KMBBIX OpPraHU3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXKAIOIEW Cpejbl,
yTUIM3aluss OMOOPraHMYEeCKOro TOIUIMBA JJIi  BBIPAOOTKH  «TEIUIOBOW» U
ANEKTPOIHEPTHH, TOBEPXHOCTHOE HATSKEHNE U KAlIMJISIPHBIE SIBIICHUS B IPUPOJIE,
ANEKTPUUYECKUE SBJICHUS B )KUBOU MPUPOJIE.

Xumuna: NTUCKPETHOE CTPOEHHUE BEILECTBA, CTPOEHHUE ATOMOB M MOJIEKYI,
MOJIb BEIECTBA, MOJIApHAs Macca, IMOJIYyYEeHHE HaHOMAaTepHallOB, TEIJIOBbIE
CBOMCTBA TBEPIBIX TEJN, KUJKOCTEH U Ta30B, )KUJKUE KPUCTAIUIbI, dJIEKTPUUYECKUE
CBOMCTBA METAJIOB, 3JIEKTPOJIUTUYECKAS TUCCOLIMAIUS, TaJIbBAHUKA, 3JIEKTPOHHAS
MUKPOCKOTIHSI.

TI'eocpagpua: BnaxxHocTh BO3Ayxa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozusa: nipeoOpa3oBaHNE JBIKCHUN C WCIIOIH30BAHUEM MEXaHH3MOB,
y4€T CyXOro M OJKMJIKOTO TPEHUS B TEXHHUKE, CTAaTHYECKHUE KOHCTPYKIIHH
(KpOHIITENH, peméTyaTble KOHCTPYKIIUH), UCIOIb30BAaHUE 3aKOHOB COXPaHEHUS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJAOMET M JIpyrue), NBUraTeilb BHYTPEHHEIrO
cropaHusi, mapoBasi TypOuHa, OBITOBOM XOJIOAMIBHUK, KOHIUITMOHED, TEXHOIOTUN
MOJIYYEHHUS] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIIE HaHOMATepUaloB, U
HAHOTEXHOJIOTUH, DJIEKTPOCTATHUYECKAs 3alllUTa, 3a3€MJICHHUE 3JIEKTPONPHOOpPOB,
ra3opaspsAHbIE JaMIIbl, TOJIYIPOBOIHUKOBBIE TPUOOPHI, FAIbBAHUKA.

11 KIIACC

Pa3znen 4. JinekTpoauHaMKKA.
Tema 4. Maznummnoe none.
B3auMonencTBUEe TMOCTOSIHHBIX MAarHUTOB M NPOBOJHUKOB C  TOKOM.

MaruntHoe mnone. Bektop MarHuTtHOM uWHAyKIMM. [lpuHiun cynepnosunnu
MAarHUTHBIX NTOJNEW. JIMHNM MarHUTHOM MHIYKIIHHU.

MarautHoe 1noJie MPOBOJHUKA C TOKOM (IPSAMOIO MPOBOJHUKA, KaTYLUIKU U
KpyroBoro BuTka). OnsIT Jpcreaa.

Cuna Amnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna JlopeHua, €€ HarpaBieHUE U MOAYJb. J[BUKEHUE 3apSyKEHHON YaCTHULIbI
B OJIHOPOJIHOM MarHuTHoOM nose. Pabora cuiel JIopenna.

MarnutHoe nose B BemecTse. DeppoMarHeTuky, napa- U 1MaMarHeTUKH.



TexHuyeckne ycTporuCTBa U TEXHOJOTHYECKUE MMPOLECCHI: TPUMEHEHUE
NOCTOSIHHBIX MarHUTOB, JJIEKTPOMArHuTOB, TECTEP-MYJIbTUMETP,
ANEKTPOJBUTATEND SIKOOU, YCKOPUTEHU 3JIEMEHTAPHBIX YaCTHII.

emoncmpayuu.

KapTrHa nTMHUI MTHAYKIMY MAarHUTHOT'O TOJISI IOJIOCOBOTO U
M0JIKOBOOOPA3HOTO MOCTOSHHBIX MarHUTOB.

KapTtuna nuHM MarHuTHOM MHAYKIUU TTOJS JJIMHHOTO MPSIMOTO IMPOBOJHUKA
Y 3AMKHYTOI'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmoneiicTBrue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlevictBue cuibl JIopeHia Ha MOHBI 3JIEKTPOJIUTA.

Habmoienue nBr>xXeHus My4yka 3JIeKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMD JNENCTBUS ANEKTPOU3MEPUTEITBHOTO npudopa
MAarHATORJIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, RPAKMUKYM.

HccenenoBanre MarHuTHOTO IOJIS IIOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBONCTB (heppOMarHeTUKOB.

Hccnenoanue AeiCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenune cuiibl AMmepa.

N3ydenue 3aBUCMMOCTH CHJIBI AMITEPA OT CUJIBI TOKA.

OnpeneneHre MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUs CUJIbl AMIiepa.

Tema 5. dnekmpomacnumnan UHOYKYUA.

SIBieHMe INEKTpOMarHWTHOM UHAYKUMHA. lIOTOK BeEkTOpa MarHUTHOU
uHaykuuu. OJIC uHAyKIMM. 3aKOH >3JIEKTPOMAarHUTHOM uHAykuun Papanes.
Buxpesoe anexrpuueckoe nosue. Toku Pyxo.

O/JIC vHOyKUMH B MPOBOJHHUKE, JBHXKYILIEMCS B OJHOPOJHOM MarHHUTHOM
IoJIE.

[IpaBuno Jlenua.

NuaykTuBHOCTH. KaTyIika HHAYKTUBHOCTH B LENMU NOCTOSHHOIO TOKA.
Asnenue camonnaykuuu. I1C caMOMHAYKIUY.

DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: MHIAYKIMOHHAS
N€Yb, COJICHOU/, 3alIUTa OT JICKTPU3ALMH TEJ NPHU JBUKEHUH B MAarHUTHOM I10JIE
3emiu.

Jemoncmpayuu.

HaGnronenue siBneHust 21eKTPOMAarHuTHOM MHAYKIIMH.

I/ICCJ'IC,Z[OBaHI/IC 3aBUCHUMOCTHU SI[C HHAYKIIMK OT CKOPOCTH M3MCHCHUA
MAarovuTHOTI'O IIOTOKaA.



[IpaBuno Jlenua.

[Tanenrie MmarauTa B aTlOMUHHUEBOM (MEIHOM) TpyOe.

SIBneHue caMOMHAYKITUH.

HccnenoBanue 3apucumocty JIC caMOMHIYKIMHA OT CKOPOCTH U3MEHEHUS
CHJIBI TOKA B IIETIH.

Yuenuueckuit sxcnepumenm, nabopamopmsie padomul, RPAKMUKYM.

UccnenoBanue siBICHUS JIEKTPOMArHUTHON UHTYKIIUH.

Omnpenenenre MHAYKIIMA BUXPEBOTO MArHUTHOTO TTOJIS.

UccnenoBanue sIBJICHUS CAMOWHTYKITHH.

COopka MoJienr IEKTPOMarHuTHOTO reHeparopa.

Pa3nea 5. Kojie0anus v BOJIHEBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarensHas cucrema. CBOOO HEBIE KOJIEOaHUS.

["apmonnueckue kojeOanus. Kunematnueckoe W JUHAMHUYECKOE OIMMCAHUE.
DHEpreTUuecKoe ONMHCAHME (3aKOH COXPAHEHHS MEXaHWYECKOH 3Hepruu). BriBox
AMHAMHYECKOTO OMHMCAHUs FApMOHUYECKHX KOJIeOaHUH U3 UX DHEPreTUYECKOTO U
KMHEMAaTHU4YECKOTO ONHUCAHMUSL.

Amrutyga u ¢asza konebanuil. CBsi3b aMIUIUTYAbl KOJEOAHUN HCXOAHOM
BEJIMYMHBI C aMIUIUTYJaMH KOoJeOaHHii €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon m wactora konebanuii. I[lepmom Mmamblx CBOOOIHBIX KOJIEOAHUN
MaTeMaTH4ecKoro wmasTHuka. [lepunos CBOOOIHBIX KOJIEOAHUM MPYKUHHOTO
MasiTHHKA.

[TonsTe o 3aTyxaromux Konedanusx. Beinyxxaennsie konebanus. Pesonanc.
Pe3onancHas kpuBas. BiusHue 3aTyxaHus Ha BUJ PE30HAHCHOU KPUBOM.
ABTOKONIEOaHUS.

TexHMUecKue yCTpOMCTBA M TEXHOJIOTMYECKUE MPOLECCHI: METPOHOM, Yachl,
KayeJly, My3bIKaJIbHbIe HHCTPYMEHTHI, celicMorpad.

Jlemoncmpayuu.

3anuch Kone0aTeNbHOTO ABMKEHUS.

Ha6J'II'OILCHI/IC HE3aBMCUMOCTHU IICPHUOAa MAJIbIX KOJIeOaHMi I'py3a Ha HUTHU OT
AMILJIMTYABI.

HccnenoBanue 3aTyxarommx Koue6aHuil 1 3aBUCUMOCTHU TIEPHUO/1a CBOOOTHBIX
KOJIE0aHUI OT COITPOTUBIICHMUSL.

HccnenoBanne kojgeOaHMH TIpy3a Ha MACCUBHOM IIPY)KMHE C LENbIO
(dbopMUpOBaHUS MTPEACTABICHUM 00 UCaNbHON MOJEIN MPYKUHHOTO MasTHUKA.
3aKoH COXpaHEHHsI SHEPTUHU NPU KOoJIeOaHUsAX rpy3a Ha IPYKUHE.
HccnenoBanue BHIHYKIESHHBIX KOJICOAHHIA.
Ha6nronenue pe3onanca.
Yuenuueckuit sxkcnepumenm, nadopamophvie paoomaol, nPAKMUKYM.



N3mepenue nepruoaa cBOOOJAHBIX KOJIEOAHUN HUTSHOTO U IPYKUHHOTO
MasITHUKOB.

W3ydeHne 3aKOHOB ABM)KCHHUS TEJa B X0/I€ KOJIEOaHHI Ha yIIPyroM MOBECE.
N3yuenne ABUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpaszoBanne SHEPTHH B MPY>KMHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIMTYIbI 3aTyXaONINX KoJeOaHU.
HccnenoBanue BBIHYKISHHBIX KOJICOAHHIA.

Tema 2. Inekmpomaznummnsple Kojiedanus.

KonebGarenbupiii  koHTYp. CBOOOIHBIE SJIEKTPOMATHUTHBIE KOJICOAHUS B

uaeanbHoM KosebatenbHOM KoHType. Dopmyna Tomcona. CBsi3b aMIUIUTYIbI
3apsifia KOHJEHCATOpa ¢ aMIUIMTYA0M CHIIbI TOKa B KOJI€0aTEIbHOM KOHTYDE.

3akoH COXpaHCHHUA SHCPIUn B NICAJIbHOM KoJ1e0aTenbHOM KOHTYDC.
3aTyxa101uHe SJICKTPOMArduTHBIC KOJICOaHHS. BLIHY)KI[CHHLIC
QJICKTPOMArHuTHLBIC KoJieOaHus.

IlepemeHHBIM TOK. MOIIHOCTH IEPEMEHHOTO TOKA. AMIUIMTYIHOE U
JEHCTBYIOIEE 3HAUYEHHWE CHJIBI TOKAa W HANpsHKEHUs IpU pa3audyHol (opme
3aBUCUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHHU.

CuHycOuJQJIbHBIA NMEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp W KaTyllKa
MHIYKTUBHOCTH B LIENW CHHYCOMIAJIBHOIO IEPEMEHHOTO TOKA. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHUN.

Wneanvubiii  Tpanchopmarop. IlpousBoactBo, mepenaua u motpebiaeHHE
AIEKTPUYECKON DHEPTHH.

DKOJIOTUYECKHE PHUCKU TMpU MPOU3BOJACTBE 3ieKTpodHepruu. KynbTypa
HCTIOJIb30BaHUS SJIEKTPOSHEPTUU B MOBCEHEBHOMN KU3HMU.

TexHuyeckue yCTpOWCTBA M TEXHOJOIMYECKHE IPOLIECCHI: AIEKTPUUYECKUI
3BOHOK, T€HEPATOp IEPEMEHHOTO TOKA, TMHUH JIEKTpOIepeaay.

Jlemoncmpayuu.

CBOOOHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.

3aBUCHUMOCTB YaCTOThI CBOOOIHBIX KOJI€OAaHUI OT UHIYKTUBHOCTU U EMKOCTH
KOHTYypa.

OcmnorpaMMbl 3JIEKTPOMArHUTHBIX KOJIEOAHUH.

['enepaTop He3aTyXarOMIMX JIEKTPOMATHUTHBIX KOJICOAHUI.

Mopneipb 3IeKTPOMAarHuTHOTO TE€HEPATOPA.

BrinyxeHHbIe CHHYCOUIabHbIE KOIeOaHus!.

Pesucrop, kaTyika HHIYKTUBHOCTH M KOHAEHCATOP B LENU TEPEMEHHOTO
TOKA.

Pe3onaHc npu nociie10BaTENbHOM COSUHEHUH PE3UCTOPA, KATYILKH
VHIYKTUBHOCTH ¥ KOHJIEHCATOPA.

VY CTpolCTBO M IPUHITUT ICUCTBUS TpaHCHOpMAaTOpa.



Mojienb TUHUY 3IEKTPOIIEepe1adH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, nPAKMUKym.

N3yuenue Tpancopmaropa.

HccnenoBanne NEpeMEHHOTO TOKa Yepe3 MOCIEA0BATEIbHO COEAMHEHHBIC
KOHJICHCATOP, KaTyLIKy U PE3UCTOP.

HabutoieHue 31eKTpOMarHiTHOTO PE30HAHCA.

HccnenoBanue padOThl HCTOUHUKOB CBETA B LIENH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMacHUMHbBIE 60IHbL.

MexaHnueckue BOJIHBI, YCJIOBHMsS MX pacnpocTtpaHeHus. llomepeunblie u
npoAoibHbIe BOJMHBL [lepmon, CKOpOCTh pacmpoCTpaHEHHs] W JUIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)K€HUE, MpEToMIIEHUE, UHTep(epeHIus u
mudpakims.

3Byk. CkopocTb 3Byka. ' poMKkoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[ITymoBOe 3arpsi3HEHHE OKPYKAIOLIEH cpebl.

DJeKTPOMarHUTHbIE BOJIHBI. Y CIIOBUS U3IYUYESHHSI 3JICKTPOMAarHUTHBIX BOJIH.
B3aumnas opreHTalus BEKTOPOB B AJIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  DJIGKTPOMArHUTHBIX  BOJH:  OTpPaXCHHE,  MIPEIOMIICHUE,
noJisipu3anusi, HHTephepeHuns u AUPpaKius.

[lkana 31eKTpOMarHUTHEIX BOJH. IIpMeHeHne 3IeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguoCBsI3U U TeneBuaAeHusA. Pannonokanus.

DJEKTPOMarHUTHOE 3arpsi3HEHNUE OKPYKArOIIEeH Cpeibl.

Texnudeckue yCTpONCTBA M TPAKTUYECKOE MPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, Pajiap, paIuonpuEéMHIK, TEIEBU30D, aHTeHHA, TeaedoH, CBU-nieun,
YIBTPA3BYKOBAs TUATHOCTUKA B TEXHUKE W MEIUIIHHE.

Jlemoncmpayuu.

OObpasoBaHue 1 pacpOCTPaHEHNE TIOTIEPEYHBIX U TMPOJAO0TBHBIX BOJH.

Konebmromeecs Te10 Kak HCTOYHUK 3BYKa.

3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJICOAHUM.

HaGnronenue otpaxeHus: U IpeTOMIICHHUS MEXaHHYECKUX BOJTH.

Hab6nronenue natepdepennmnn u qudpakini MEXaHUYECKUX BOJTH.

AKyCTHYECKHIA PE30HAHC.

CBoiicTBa yIbTpa3ByKa M €r0 IPUMEHECHHE.

HaGnronenue cBs3M TPOMKOCTH 3BYKa U BBICOTBI TOHA C AMIUIUTYAOU U
4aCcTOTOM KOJICOAHUH.

HccnenoBanue CBOIMCTB AJIEKTPOMAarHUTHBIX BOJH: OTPaKEHUE,
peioMIIEHUE, MOpU3aus, JUPPaKIHs, UHTEpPEpEeHIHUs.
OOHnapy:xeHne HHPpaKpacHOro U yabTPaduOIETOBOTO U3TyUSHHH.

Yuenuueckuit 3xcnepumenm, nabopamopnuvie padGomaul, NPAKMUKYM.



N3yyeHnue napamMeTpoB 3ByKOBOM BOJIHBI.
N3yuenue pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.
[IpssMonmHEHOE pacpoOCTpaHEHUE CBETA B OTHOPOIHOM cpene. JIyu cBera.
ToyeuyHbIi HICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI OTpakeHHs cBera. [locTpoeHune M3o00pakeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenominenue cBeta. 3aKOHBI MPETOMIICHUS CBETa. AOCOTIOTHBIN TTOKA3aTelb
npenomiieHusi. OTHOCUTENBHBIN MOKa3arelb npeaomiieHus. [loCTOSHCTBO YaCTOTHI
CBETAa W COOTHOIIEHWE JUIMH BOJIH IPU MEPEXO0JIE MOHOXPOMATHUYECKOrO CBETA
4yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nmyueit B mpusMme. Jlucriepcust cBera. ClIoKHBIN cOCTaB 0€I0ro cBeTa.

LBer.

IlonHoe BHyTpeHHee oTpakeHue. [IpenenpHbIi yroa ImojJHOro BHYTPEHHETO
OTPAKEHUS.

CobOuparoniue u  pacceuBarouiue JuH3bl. ToHkas mnuH3a. DokycHoe
pPacCTOSIHUE U ONTHYECKas CUjla TOHKOM JHUH3bI. 3aBUCUMOCTH (HDOKYCHOTO
pacCTOsIHUSI TOHKOM cepruyeckoi JHMH3bI OT €€ FeOMETPUU U OTHOCUTEIHHOTO
NOKA3aTes MPEJTOMIICHUSL.

dopmyiia TOHKOH JIUH3bL. Y BEJIMYECHUE, 1ABAEMOE JIMH30M.

Xon Jy4a, MPOWEAIIErO JUH3Y MOJ IMPOU3BOJIBHBIM YIVIOM K €€ IJIaBHOU
ontudyecko ocu. IlocTpoeHne wu300paKeHH TOUKHM W OTpe3ka NpsSIMOM B
cOOUpAIOIIMX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuyeckue npubopsl. Pazpemaromias cnocodHocTs. ['11a3 kak onTuyeckas
CUCTEMA.

HpCI[CJIBI IMPUMCHHUMOCTHU I‘COMCTpI/I‘{CCKOI‘/’I OIITHUKH.

BonnoBas ontuka. HHtepdepeHuus cBera. KorepeHTHblE HCTOYHHMKHU.
VYcnoBus HaOMIOAEHUS MAaKCMMYMOB M MHUHHMYMOB B HUHTep(EpPEHIIMOHHOM
KapTUHE OT JBYX KOIEPEHTHBIX HCTOYHMKOB. IIpumMepsl KiaccMuecKux
UHTEP(PEPEHIINOHHBIX CXEM.

Hudpakaust cBeta. [udpakumonnas pemérka. YcinoBue HaOIIOACHUS
IJIaBHBIX ~MakCUMYMOB TpU MaJeHMM MOHOXPOMAaTHYECKOrO CBeTa Ha
IU(QPaKIUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHE IMPOLECCH: OYKH, JIyma,
nepuckomn, (oroanmnapar, MHUKPOCKOI, MPOEKIIMOHHBIMA amnmapar, MpOCBETIICHUE
ONTHKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.



HccnenoBanne npesioMIIeHUs CBETA.

Ha6nronenue nojHoro BHyTPEHHETo oTpakeHusi. Mojieb CBETOBOIA.

HccnenoBanne xoa CBETOBBIX ITYYKOB YEPE3 IMIOCKOMAPAIIIETbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOWCTB U300paeHH B TMH3AX.

Mopenu MUKpOocKomna, TEJIECKOIa.

Habnronenue nnrepdepeHinu cBera.

HaGnronenue 11BeTOB TOHKUX TUIEHOK.

Ha6nronenue nudpaxium ceera.

N3yuenune nudpakiiMOHHON peIIéTKy.

Habmronenue nudpakiimoHHOTO CIIEKTpa.

Hab6nronenue nucnepcuu cBera.

Ha6nronenue nossipusaivu cBeTa.

[IpumeHeHnE MOASIPOUIOB IJI U3YUYCHUSI MEXaHUUECKUX HAIIPSKEHUMN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, RPAKMUKYM.

N3mepenue nokazaresns npeioMIeHUs CTeKIIa.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHUS OT BEIIECTBa (Ha
OPUMEPE KUJKUX JIMH3).

N3mepenrie poKyCHOTO pacCTOSIHUSL PACCEUBAIOIIUX JIMH3.

[TonyyeHnue n300pa>keHus B CUCTEME U3 TNIOCKOTO 3epKaja U JTUH3BI.

[Tomy4yenue n300pa’keHUs B CHCTEME U3 IBYX JIMH3.

KoHcTpyrnpoBaHue TEIECKONMUYECKUX CUCTEM.

Ha6nronenue audpakuuu, THTEpPEPEHIIMH U MOJISPU3ALUN CBETA.

N3ydenne noyisipu3alny CBETa, OTPAKEHHOTO OT MOBEPXHOCTH TUAJIEKTPHKA.

N3yuenune nuaTepdepeHITNN JIa3epHOTO U3ITYICHHS Ha IBYX IIEIISX.

Ha6nronenue nucnepcun.

Hab6nronenue u uccienoBanue AudpakiiiOHHOTO CIEKTPA.

N3mepenune UMHbI CBETOBOM BOJIHBI.

[TomydyeHue criekTpa M3Iy4eHUs CBETOAMOAA MPHU MOMOIU TU(PPaKITMOHHON
PELIETKHU.

Pasznen 6. OcHOBBI crielIUAJILHON TEOPHUH OTHOCUTEIbHOCTH.

rpaHHHLI IMPUMCHHUMOCTHU KJIaCCHYECKOU MCXaHHKU. HOCTy.TIaTLI
CHCHH&HBHOﬁ TCOPUHU OTHOCHUTCIIbHOCTH.

IIpocTpancTBeHHO-BpeMeHHOM  uHTepBan. [IpeoOpazoBanus  Jlopenua.
YcnoBue npuuMHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEIJICHHE
BPEMEHH U COKPAILCHUE JIJIUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b MaccChI ¢ BHCpFHCﬁ U UMITYJIbCOM pCHHTHBHCTCKOﬁ YaCTHUIIbI. 9HCpI‘I/I}I
ITOKOsI.



TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IPOLECCHI: CIIyTHUKOBBIE
IIPUEMHUKH, YCKOPUTEIH 3apsKEHHBIX YaCTHII.

VYueHnueckuil SKCIEPUMEHT, 1a00paTopHbIe padOThI, MPAKTUKYM.

OnpeneneHre UMMYJbca U SHEPTUU PEISATUBUCTCKUX YacTHIl (110
dboTorpadusM TPEKOB 3apSHKEHHBIX YACTUI] B MATHUTHOM TIOJIE).

Paznen 7. KBantoBasi pusuka.

Tema 1. Kopnyckyaapno-601n060ii oyaausm.

PaBHOBeCHOE TerIOBOE M3 MydeHUE (M3 TydeHrne aOCOMIOTHO YEPHOTO TEa).
3akoH cmemenus Buna. I'uniore3a Ilmanka o kBaHTax.

@DoTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

dotorddext. OnbiThl A. I'. CtoneroBa. 3akonbl portodddekra. YpaBHeHHE
Ounmreiina g Gotosddexra. «KpacHas rpanuna» poroaddexra.

JlaBnenne cBeta (B 4YaCTHOCTH, JaBlIEHHE CBeTa Ha  abCOJIIOTHO
HOTJIONIAIOIIYI0 KW a0COJIFOTHO OTpaXkarollylo MoBepXxHOCTh). Ombitel 1. H.
JleOenena.

BosHoBbIe cBOMCTBa yacTtul. Bomubl ne bponna. /nuna BonHe! ne bpoiutst n
pasMepsl 00JacTH JIOKanMM3alMM JBIXKYyIIehcs dvactuubl. KopmyckymsipHo-
BOJIHOBOM Jyanu3M. J(udpakuus 31€KTpOHOB Ha KpUCTaJlIax.

Crnenuduka usmepenuid B Mukpomupe. COOTHOIICHHSI HEOMpPeaeIEHHOCTEH
['eitzenOepra.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: CIEKTPOMETD,
doTornemenT, (HOTOAATUMK, TYHHENIbHBII MHUKPOCKOI, COJIHEYHast Oarapes,
CBETOAMO/I.

Jlemoncmpayuu.

®oT03(¢deKT HA YCTAaHOBKE C [IMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHEMIHETO (oToddhdeKTa.

HccnenoBanue 3aBUCMMOCTH COTIPOTUBIICHUS TOJTYITPOBOJHUKOB OT
OCBEHIEHHOCTH.

CBeToauo.

Conueunas Oarapes.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, RPAKMUKYM.

HccnenoBanue Gporope3ncropa.

N3mepenne mocrosiaHoM [lnanka Ha ocHOBe uccienoBanus Gporodrddexra.

HccnepoBanue 3aBUCUMOCTHY CUJIbI TOKA YePe3 CBETOAUO/ OT HANPSKEHUS.

Tema 2. Duzuka amoma.

OmnbITHI 110 HUCCIIEAOBAHUIO CTpOEHUs aToMa. [lnanerapuas Moiens atoma
Pezepdopna.

[Toctynatel bopa. M3nyuyenue u nornomienne GOTOHOB MpHU MEPEX0Ie aTOMA
C OJTHOTO YPOBHsI DJHEPTUHU HA IPYTOU.



Buns! cnextpos. CrieKTp ypOBHEW SHEPIMH aTOMa BOAOPOJA.

CrioHTaHHOE U BBIHYXACHHOE U3JIy4eHHUE cBeTa. Jlasep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPaIbHbIN
aHaJIn3 (CHEKTPOCKOMN), Ja3ep, KBAHTOBbII KOMITBIOTEP.

Jlemoncmpayuu.

Mogpens onbita Pezepdopna.

Habmronenue nuHeHyaThIX CIEKTPOB.

Y CTpOMCTBO U AEUCTBUE CYETUMKA HOHU3UPYIOIIUX YACTULL.

Onpenenenre JUIMHBI BOJHBI J1a3€pHOTO U3ITyYEHUS.

Yuenuueckuii skcnepumenm, nabopamopuvie padomeol, nPAKMUKYM.
HaOmronenue nuHeH4aToro crekTpa.

UccnenoBanue crekTpa pa3pekeHHOTO aTOMApPHOTO BOJOPOJa U U3MEpPEHUE
noctosiHHON Punbepra.
Tema 3. Duzuka amomMHo20 A0PA U INEMEHMAPHBIX YACMUY,.

Hyxnonnas monens siapa I'eitzenOepra—lBanenko. 3apsn sapa. MaccoBoe
qucio sapa. M3otomnst.

PannoaktuBHOCTh. Aunbda-pacnan. DJIEKTPOHHBIA M TMO3UTPOHHBINA OeTa-
pacnaj. ['amma-uznyudenue.

3aKOH paJUOAKTUBHOIO pacmnana. PaguoakTUBHBIE W30TONBI B INPUPOJE.
CBoiicTBa MOHHU3UPYIOLLIETO0 H3Iy4YeHUs. BiusHue paglOaKTUBHOCTH Ha >KHUBBIE
opranu3mbl. EcrecTBeHHbIl QoH uznyyenus. JJozumerpus.

DHeprus CBsS3U HYKJIOHOB B sifipe. SAnepubie cuibl. Jlegekt macch siapa.
Anepnsie peakiuu. [lenenue u cunres saep. Snepueie peaktopsl. [Ipo6iaemsl

YIOPABJISIEMOTO TEPMOSAJEPHOTO CHUHTE3a. OJKOJIOTMYECKHE aCHEKThl PAa3BUTHS
SAIEPHON DHEPIETUKH.

MeTobl perucTpaluy U UCCIEOBAHUS SJIEMEHTAPHBIX YACTHUII.
OyHIaMEHTAIBHBIE B3aUMOJIEUCTBUS. bapuOHBI, ME30HBI U JICITOHBI.
IIpencraBnenne o CrangaptHod Mozenu. KBapk-IVIFOOHHAasE MOJENb aJIpOHOB.
®usuka 3a npeaenamu CranaaptHoi Mojenu. TEémHast MmaTepust U TEMHAs

SHEprus.

EanHcTBO puznueckoi KapTUHBI MUpA.

TexHuueckue ycTpoiCTBa U TEXHOJIOTHYECKHE MPOLIECCHI: TO3UMETP, Kamepa
Bunbscona, saepHbIi peakTop, TEPMOSACPHBI peakTop, aroMHas OomoOa,
MarHUTHO-PE30HAHCHAsI TOMOTpadus.

Yuenuueckuit 3xcnepumenm, nadopamophsie pabomul, NPAKMUKYM.

HccnenoBanue TpeKOB YacTHUIL (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paanoakTUBHOTO (hOHA C MCIOJIB30BaHUEM J03UMETPA.

Nzydenne normoieHus: 0eTa-4acTUl] aTFOMUHHUEM.

Pa3znen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUUKH.



Oranbl pa3BUTHs acTpoHOMUU. [IpuKiIagHOE 1 MUPOBO33PEHUYECKOE 3HAUEHUE
acTpoHoMuHu. [IpumMeHUMOCTh 3aKOHOB (U3MKU 11 OOBACHEHUS MPUPOJBI
KOCMHYECKHX OOBEKTOB.

Metonbl acTpOHOMUYECKHX HcciaenoBaHuil. COBpPEMEHHBIE ONTUYECKUE
TEJIECKOIIbI, PaJAHOTEIECKOIbI, BHEATMOC(EpHAsk aCTPOHOMHUS.

Bun 3Bé3gHoro Heba. Co3Besnus, sipkue 3BE3/bI, IUIAHETHI, UX BUIUMOE
IIBUJKCHHUE.

CoitHeyHast cucTema.

Counnne. CosiHeuHass akTUBHOCTb. MicTouHuk sHeprun CoHLA U 3BE3.

3BE3/bl, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpaMma «CHeKTpadbHbIN KJIacC —
CBETUMOCTBY». 3BE3IbI TIVIABHOM IIOCJICIOBATEIHLHOCTH. 3aBHCHUMOCTL «Macca —
CBETUMOCTBY» JJIs1 3BE3] TJIABHOW IOCIEIOBATEILHOCTH. BHYTpEeHHEE CTpOeHHE
3BE37. COBpEMEHHBIEC MPEJICTABICHUS O MPOUCXOXKICHUU U dBosrounu CojHLa U
3BE3/1. DTanbl )KU3HU 3BE3I.

Mneunsiii Iyt — Hama [Manaktuka. Ilonoxenue u npmxenue CosHLIA B
lNamaktrke. Tunsl ramakTuk. PaguoranakTuku u kBa3apbl. YEpHBIE ABIPHI B AApAX
raJaKTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa06sa. Pazberanve raiakTuk.
Teopus bonpmoro B3psiBa. PenukToBOE M3ITydeHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnple mpo0sieMbl aCTpPOHOMUH.

Yuenuueckue naonrooenus.

Habumtonienust 3B€3AHOr0 HeOGa HEBOOPYKEHHBIM IJIa30M C HMCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIOKEHUHN AJIS OMpeesieHus MOJI0KEHNU HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE CO3Be31Msl CEBEpHOro MOJIylIapuss U SpKHUE
3BE3/IBL.

HabGmonenuss B Teneckon JlyHBI, MiIaHET, TYMaHHOCTEH M 3BE3THBIX
CKOIUJICHUH.

DU3NYeCKN MPAKTUKYM.

Crioco0bl n3MepeHust PU3NYECKUX BETMUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX

U UGPOBBIX U3MEPUTEIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JTaTUUKOBBIX CHCTEM.
AOCOIOTHBIC U OTHOCUTEIbHBIE TIOTPEITHOCTH U3MEPEHUN (PU3NUECKUX BEITUYMH.
OreHKa rpaHuI] MOTPEITHOCTEH.

[IpoBenenre KOCBEHHBIX HU3MEPEHUM, HCCICIOBAaHMN  3aBUCHUMOCTEM
(U3MYeCcKUX BEIMYMH, TPOBEPKAa MPEJIOKEHHBIX TuIoTe3 (BbIOOp W3 padoT,
OTHCAHHBIX B TEMATUYECKUX pa3jiesiax « Y UeHHYECKUN IKCTICPUMEHT,

Ja00paTopHbIe PAOOTHI, TPAKTUKYM).
O06o01maronee NOBTOPEHUE.



O0600111eHNE ¥ CUCTEMAaTH3alIMsl COJIepIKaHUsI pa3ieoB Kypca «MexaHukay,
«Monekynsipaas pu3nKa ¥ TEPMOAUHAMUKAY, « DIEKTpOoInHAMUKay, «Konebanus

U BOJHBD», «OCHOBBI CIIEIUATBHON TEOPUH OTHOCUTENIBHOCTHY, «KBaHTOBas
¢busuKa», «IIEMEHTbl aCTPOHOMUU U aCTPODUUKIY.

Ponp ¢u3uku U acTpOHOMMM B HSKOHOMHYECKOH, TEXHOJIOIMYECKOH,
COLIMAJIbHOW U 3TUYECKOM cpepax AesTENbHOCTH YeI0BEKa, POJb U MECTO (PU3UKHU

Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTUHE MUpPA, 3HAYCHHUE OIMCATEIIBHOM,

CUCTEeMATHU3HUPYIOIIEH, OOBSICHUTEIbHOW M  MIPOTHOCTHYECKOW  (PyHKIMI

buznueckoil Teopuu, poib HU3NUECKON Teopuu B (HOPMHUPOBAHUH TPEICTABICHUN

0 (puznueckoi KapTUHE MUpPa, MECTO (PU3NUECKON KapTHHBI MUpa B OOLIEM PSITY

COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEICTABICHHUI O MPUPO/IE.
MexnpeaMeTHbIe CBSA3M.

Nzyuenne kypca ¢usuku yriyoméuHoro ypoBHs B 11 kiacce
OCYILECTBIISIETCS C YUETOM COJEPKATEIbHBIX MEXKIPEIMETHBIX CBA3CH ¢ Kypcamu
MaTeMaTHKH, OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesxicnpeomemmuvie ROHAMUSA, CEA3AHHBIE C U3YUEHUEM MEM 0008 HAYUHO20
nO3HAHUA: SIBICHUE, HAYYHBIH (aKT, TUIIOTe3a, (U3NYEecKas BEIMYWHA, 3aKOH,
Teopus, HAOIIOJCHNE, OHKCIEPUMEHT, MOJEINpPOBAaHUE, MOJETb, H3MEpPEHUE,
MOTPENTHOCTH U3MEPEHUM, U3MEPHUTENbHBIE TPUOOPHI, I pOoBast 1adbopaTopus.

Mamemamuka: pelUIeHUE CUCTEMBI ypaBHEHHU. TpHUrOHOMETpPUYECKHE
GyHKIIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO. BEKTOpBI M HMX NPOEKIMM HA OCU KOOPAMHAT, CIOKEHUE BEKTOPOB.
[TpousBoaHble >neMeHTapHbIX (QyHKUMHA. IIpu3Hakum MmomoOust TPeyronbHHUKOB,
OIpeesICHUE IIOIAAN MIIOCKUX (GUTYp 1 00bEMa TEIl.

Buonozua: >nextpuueckue SBICHHUS B JKMBOM MpHpoje, KojebaTenbHbIE
IBVKEHUS B JKMBOM MPHUPOJAE, OSKOJOTMYECKHE PUCKUM NPU MPOU3BOJICTBE
ANEKTPOSHEPTUH,  AJIEKTPOMATHUTHOE  3arpsA3HEHUE  OKpYXalolled  Cpenbl,
yIbTPa3ByKOBasi JIMAarHOCTUKAa B MEIMIIMHE, ONTHUYECKHE SBJICHHUS B KUBOU

npUpoze.
Xumusn: CTpo€HUE aTOMOB U MOJIEKYJI, KpUCTAJUTMYECKasi CTPYKTYpa TBEPIBIX

TEJ, MEXaHU3Mbl O0pa30BaHUSl KPUCTALIMYECKON pPEIIETKH, CIEKTPaJbHBIM
aHaJIN3.

I'eocpaghua: wmarnuTHple mNOJMOCA 3€MIIM, 3aJ€KH MArHUTHBIX Py,
(dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericmorpad.

Texnonocusn: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, JJIEKTPOMArHUTOB,
AIIEKTPOABUraTeNb SIKOOHM, TeHepaTop MEPEeMEHHOTO TOKAa, MHAYKIIMOHHAs IeYb,
JMHHAM DJIEKTPOIIepeaay, dJIEKTPOABUIATENb, pajgap, PaIuoONpPUEMHHUK, TEIEBU30D,
aHnTeHHa, Tenedon, CBU-neus, ynbTpa3BykoBasi AMArHOCTHUKA B TEXHUKE,



HpOCKHI/IOHHHﬁ alraapar, BOJIOKOHHAaA OIITHKA, COJTHCYHAs 6aTape;1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAas SHEPIreTUKa U 3KOJIOIMYCCKUC aCIICKThI eé Ppa3BUTHAL.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMAIIMYHOCTHBIE
PE3VJIbTATDBI

JINYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE Ppe3yJbTaThbl OCBOCHHS YyueOHOro mnpeamera «Duznkay
JOJIKHBI OTPaXaTh TOTOBHOCTh U CITIOCOOHOCTh 00YyYarOUIUXCsl PYKOBOICTBOBATHCS
chOpMHUPOBAHHOW BHYTPCHHEW TMO3UIIMEH JUYHOCTH, CUCTEMOMW IIEHHOCTHBIX
OpUCHTAIlUH, TIO3UTUBHBIX BHYTPEHHHX  YyOEXKICHUH, COOTBETCTBYIOIINX
TPAJAUIIMOHHBIM IIEHHOCTSM POCCHHUCKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
ONbITA U ONbITA ACSATEIBHOCTH B MPOLECCE PEANM3ANNU OCHOBHBIX HAINPABICHUMN
BOCIIUTATEJILHOM JEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPaskKIAHCKOT0 BOCIIUTAHMSA:

1 c(hOPMUPOBAHHOCTD MPAKIAHCKON MO3ULIUNA 00YHAIOIIErocs Kak
AKTUBHOTO M OTBETCTBEHHOIO YJI€Ha POCCUICKOI0 00I1IEeCTBa;

U IIPHHATHC TPAOIUITHOHHBIX 06meqen0BequKHx TYMAaHHUCTUYICCKUX U
ACMOKPATHYCCKHX HeHHOCTeﬁ;

1 TOTOBHOCTb BECTU COBMECTHYIO JEATEIBHOCTh B HHTEPECAX TPAXKIAHCKOTO
oOuiecTBa, y4yacTBOBaTb B CAaMOYIPAaBJIE€HUU B 00pa30BaTEIIbHOM
OpraHM3aLUy;

1 YMEHHE B3aUMOJCHCTBOBATH C COL[UAIbHBIMU HHCTUTYTAMU B
COOTBETCTBHUH C UX (PYHKIMSIMH U Ha3HAYCHHUEM;

1 TOTOBHOCTb K T'YMAaHUTAPHOW U BOJOHTEPCKOU AEATEIBHOCTH.

NATPHOTHYECKOI0 BOCIIMTAHUSA:

11 c(hOpMUPOBAHHOCTh POCCUMCKON rpakIaHCKOM UJIEHTUYHOCTH,
NaTpUOTU3MA;

1 1IEHHOCTHOE€ OTHOIIIEHHE K FOCYIapCTBEHHBIM CHMBOJIAM, TOCTHKECHUIM
POCCHUNCKUX YUEHBIX B 001acTU (DUBUKH U TEXHUKE.
JAYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMA:
7 c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUUYECKOTO MMOBEICHUS;
1 CHIOCOOHOCTh OLIEHHMBATh CUTYAllMI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS,

OPUCHTHUPYACH Ha MOPAJIbHO-HPABCTBCHHLBIC HOPMBI U HCHHOCTH, B TOM
YHCJIC B ACATCIIBHOCTHU y‘{éHOFO;

(1 OCO3HaHHUE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMUBOTO OYAyIIEro.
3CTEeTUY€CKOT0 BOCTIUTAHMS:

1 3CTETUYECKOE OTHOLIEHHE K MUPY, BKIIIOUYAs 3CTETUKY HAYYHOT'O
TBOPYECTBA, MPUCYIIETO GUZNUECKOMN HayKe.

TPYA0BOI0 BOCIIMTAHMSA:



0

MHTEpEeC K pa3inyHbiM chepam npodeCcCHOHATBHON e TEIIEHOCTH, B TOM
YHClie CBSI3aHHBIM ¢ (U3UKOM W TEXHUKOH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOp Oyayien npodeccuu u peaan3oBbIBaTh COOCTBEHHBIC
’KU3HEHHBIC TIJIaHbI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHUIO B
o0acTu (PM3HUKHU HA MPOTSHXKEHUH BCEH KU3HU.

IKOJOTINYECCKOI0 BOCIIMTAHUA:

0

c(hOpMHUPOBAHHOCTD HKOJIOTHUYECKOM KYJIbTYpPbl, 0CO3HAHUE TTI00aTEHOTO
XapaKTepa SKOJOTUUECKHUX MPOOIeMm;

IUTAHUPOBAHUE U OCYILECTBIIEHUE JACHCTBUI B OKPY>KaIOIIEH cpesie Ha
OCHOBE 3HaHU 1eJIeil YCTONYMBOrO pa3BUTHS YEIOBEUECTBA;

paciMpeHue OnbITa ASSITEIbHOCTHA HKOJIOTUYECKOI HANPaBICHHOCTH HA
OCHOBE UMEIOIINXCS 3HAHUH MO (PU3HKE.

HEHHOCTN HAYIHOI'O MO3HAHUA:

0

0

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3NUECKON HAYKU;

OCO3HAaHME LEHHOCTH HAy4YHOW JEATEIBbHOCTH, TOTOBHOCTH B IPOLIECCE
U3y4YeHUsS (UMKH OCYIIECTBISATh MPOEKTHYI0 M HCCIEA0BATEIbCKYIO
NEeATEIbHOCTh MHAUBUIYAIbHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE JeiiCTBHUS
Ba3oBble Jjornueckue 1eiicTBUA:

0

0

CaMOCTOSITENILHO (POPMYIIMPOBATH U AKTYaJIU3UPOBATH MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENIEIIATh 1IEH JACATEIbHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPUU UX
JTOCTHKCHMSI,

BbIABJIATh 3aKOHOMCPHOCTHU U IIPOTUBOPEUNA B paCCMaTpUBAaCMbIX
(I)I/IBI/I‘ICCKI/IX ABJIICHUAX

pa3pabaThIBaTh IJIaH PEIICHHS MPOOIEMbI C YIETOM aHAIN3a UMEIOLIUXCS
MAaTEPUAIBHBIX 1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTHb KOPPCKTHUBELI B JICATCIIbHOCTDL, OLICHNBATHL COOTBCTCTBHC
PE3YIbTATOB LHEJIAM, OICHUBATL PUCKHU HOCJ'IC,Z[CTBI/Iﬁ JACATCIBHOCTH,

KOOPAVHUPOBATH U BBIIOJHATH padOTy B YCIOBUSX PEajIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBAaTh KPCATUBHOC MBIINIJICHHUC TP PCUHICHUHU KU3HCHHBIX HpO6J’ICM.

Ba3oBnle ucciieqoBare/bLCKHe JeCTBUA:

0

BIIAJICTh HAYYHON TEPMUHOJIOTHEH, KITIOUEBBIMU TTOHATHUSIMU U METOIAMH
(bu3nYeCKO HAYKH;



U
U
U

BJIaJCTh HaBBIKaMH qu6HO-HCCHCI[OBaTCHLCKOﬁ )41 HpOCKTHOﬁ
ACATCIBHOCTH B obnactu (1)H31/IKI/I, CITOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATCIIbBHOMY IIOMCKY MCTOJOB PCHICHHA 3aJad (1)I/ISI/I‘ICCKOFO
COACPIKaHMA, IPUMCHCHHUIO PAa3JIMYHbIX METOAOB ITIO3HAHUW A,

BIaJETh BUAAMU JEATEIBHOCTU IO IOJyYECHUIO HOBOIO 3HAHMSA, €ro
MHTEpIpeTanru, IpeoOpa3oBaHUIO U MPUMEHEHUIO B Pa3IMYHBIX YUeOHBIX
CUTyalusiX, B TOM YHWCJ€ MPU CO3JaHUH YYEOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITh TPUYMHHO-CIICICTBEHHBIE CBSI3M U AKTyaJlM3UpOBATH 3ajayy,
BBIJIBUTaTh TUIOTE3y €€ pelleHUs, HaXOJuTh apryMeHTbl JJis
JI0Ka3aTeNbCTBA CBOMX YTBEPKICHMM, 3a7aBaTh MapaMeTpbl U KpPUTEpUHU
pelIeHUs;

AHAJIM3UPOBATH IIOJYUYCHHBIC B XOAC PCHICHHA 3a/a4iu PpPC3YyJIbTAThI,

KPUTHUYCCKHU OLICHHUBATh UX JOCTOBCPHOCTD, IIPOrHO3MPOBATL U3MCHCHHC B
HOBBIX YCIIOBUAX,

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33]]a4l B 00pa30BaTEIbHOM
AESITeIbHOCTH, B TOM YHCJIE€ IPU U3YYCHUU (DU3HKY;

JaBaTh OLEHKY HOBBIM CUTYAIlUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;
YMETb MEPEHOCUTD 3HAHUSA MO (PU3UKE B MPAKTHUECKYIO 00JIACTh
KHU3HEACSITEIbHOCTH;

yMEeTh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTe;
BBIIBUTATh HOBBIE UJIEH, IIPEJIaraTh OPUTHHAIbHbBIE TOIXOAbI U PEIICHHUS;
CTaBUTb IPOOIEMBI U 33]]a4H, TOMYCKAIOUINE albTePHATUBHBIC PEIICHNUS.

PabGora ¢ unpopmaumeii:

0

BJIa/IETh HaBBIKAMHU TMOJY4YeHHS HHPOpPMAIUMK (PU3NYECKOTO COJAEP>KAHUS
13 UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYILECTBIISTH ITOUCK,
aHaJlM3, CHUCTEMAaTH3allMI0 W HHTEpHpeTaluio MHQOpMalMKU pPa3IUYHBIX
BUJIOB U (hOpM IIpEICTaBICHMS;

OLICHUBAThH JOCTOBEPHOCTH MHPOPMAIIHH;

UCIIOJIh30BaTh CpPEACTBa WH(MOOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX
TEXHOJIOTMA B  PENICHWH  KOTHUTHBHBIX, KOMMYHHKATHUBHBIX W
OpraHU3allMOHHBIX 3a/lad C COOJIIOICHUEM TPEOOBAHUM SPrOHOMUKH,
TEXHUKH O€30MacHOCTH, TUTHUEHBI, pecypcocOepeKeHHs, IMPaBOBbIX H
ATUYECKUX HOPM, HOpM MH(OPMAIIMOHHOM 0€3011aCHOCTH;

CO3/1aBaTh TEKCTbl (PU3NYECKOrO COAEPN aHUS B Pa3IMUHbIX (QopmaTax C
yu€TOM Ha3HaueHus: HMHQOpPMAIMM W LENEBOM ayauTOpuu, BBHIOUpas
ONTUMAaJIbHYIO (POPMY IIPEACTABICHUS U BU3YyaIH3aIUH.

KoMmyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe 1eiCTBUSA:



OCYUIECTBJIATH OOIIEHNE HA YPOKax (PU3UKU U BO BHE-YPOUHOU
NEATEIIbHOCTH;

pacro3HaBaTh MPEANOCHUTKA KOHQIUKTHBIX CUTYAI U CMATYATh
KOH()JIMKTHI;

paBBépHYTO M JIOTUYHO H3JIaraTb CBOIO TOYKY 3pPCHHA C UCIIOJIb30BAHHUEM
SI3BIKOBBIX CPCACTB;

MOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMaHAHOMN U
VHANBUAYyaIbHON paboThI;

BBIOMpATh TEMATUKY U METObl COBMECTHBIX JICUCTBUN ¢ YUETOM OOIINX
HMHTEPECOB M BO3MOXKHOCTEN KaKJI0TO YIEHA KOJJIEKTUBA;

OPUHUMATh LEIM COBMECTHOM JEATEIIBHOCTH, OpraHU30BBIBATh U
KOOpJAMHUPOBATb JAEUCTBUSA 1O €€ JOCTH)KCHMIO: COCTABIIATH IUIAH
ACUCTBUM, pacIpeesiTh POJIU C YIETOM MHEHUN Y4aCTHUKOB, 00CYKaTh
pe3yNbTaThl COBMECTHON PabOTHI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJA U KAXKIOrO yYaCTHUKA KOMaH/bl B
oOUIHii pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemjiaratb HOBbIC ITPOCKTLI, OUCHUBATL UACH C IIO3UIIUHU HOBU3HEI,
OPUT'MHAJIBHOCTH, HpaKTPI‘ICCKOﬁ 3HAYHMMOCTH,

OCYIICCTBIATL ITO3UTUBHOC CTPATCTHUUYCCKOC IIOBCACHUC B PA3JIMYHBIX
curyanusiax, IIPOABIIATH TBOPYCCTBO u Boo6pa>1<eHHe, OBITh
HMHHUIIMAaTHUBHBIM.

PeryisiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE
neiicteust Camoopranu3zanmsi:

0

CaMOCTOSITENIbHO ~ OCYIIECTBIISATh  TO3HABATEIBHYIO JIEATEIHHOCTh B
obnmactTh (UBWKK W AaCTPOHOMHUH, BBISBIATH TNPOOJIEMBI, CTaBUTh W
(hopMyIpOBaTh COOCTBEHHBIE 3aa4H;

CaMOCTOSITEJIbHO COCTAaBJISITh IJIAH PELICHUS] PACUETHBIX M KaUYE€CTBEHHBIX
3a/1ay, TUIaH BBITIOJIHCHHS MPAKTHYECKOW PabOThI ¢ YYETOM WMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATMIOYTEHU;

AaBaTb OICHKY HOBBIM CUTYyallUAM;

pacMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUIHBIX
IIPEANOYTCHUH;

JieaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATH IPUOOPETEHHBIN OTIBIT;

CIocoOCTBOBAaTh (POPMHUPOBAHUIO U MPOSIBICHUIO 3PYIULMU B 00JacTU

(U3UKY, TOCTOSHHO TOBBINIATH CBOM 00pa30BATENbHBIA M KYJbTYPHBIN
YPOBEHb.

CaMOKOHTpOJIL, AMOIHUOHAJIbHbIN HHTEJIEKT:



0

AaBaTb OICHKY HOBBIM CUTyallUsIM, BHOCUTb KOPPCKTHUBELI B ACATCIbHOCTD,
OLOCHNBATH COOTBCTCTBUC PC3YJIbTATOB LIC/IAM,

BIIJICTh HABBIKAMU TI03HABATEILHON pediieKCMu Kak OCO3HAHUS
COBEPIIIAEMBIX JCHCTBUN U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJILTATOB U
OCHOBAHMUI;

MCIIOJIb30BaTh MPUEMBI pedIeKCUU ISl OLIEHKH CUTYyalllH, BbIOOpa
BEPHOT'O PELIECHUS;

yMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIIEHUS 10 UX
CHIDKEHHIO;

IPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX IIPU aHAJIM3€E PE3yJIbTaTOB
NEATEIIbHOCTH;

NPUHUMATh ce0sl, MOHKUMAasi CBOU HEJIOCTATKU U JOCTOMHCTBA;
MPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX IIPU AaHAJIN3€E PE3yIbTaTOB
NEATEIIbHOCTH;

NpU3HABATH CBOE MPABO U MPABO APYTHX HA OIIMOKH.

B mporecce nocTukeHHs] TMYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MPOTPAMMEI IO
dbusuke Ui YpPOBHS CpPEIHEro oO0miero oOpa3oBaHus Yy OOy4Yaroluxcs

COBEPILIEHCTBYETCSA AMOIIMOHAJIbHBIN UHTEJIEKT, Ipeanoararonmii
c(hOpMHUPOBAHHOCTH:
(] CaMOCO3HAHHUs,  BKJIIOYAIOUIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLMOHAIBHOE COCTOSIHUE, BUJIETh HAINIPABICHHS Pa3BUTHS COOCTBEHHOM
HYMOLIMOHAIBHOM cepbl, OBITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IOBEJIEHHE, CIIOCOOHOCTh aJaNnTUPOBATHCA K
AMOIIMOHAJIBHBIM HU3MEHEHUSIM U MPOSBISITH TMOKOCTh, ObITh OTKPBITHIM
HOBOMY;

BHYTPEHHEN MOTHUBALMH, BKIIOYAIOIIEW CTPEMIICHUE K TOCTHKEHUIO LEIU
U yCIexy, ONITUMU3M, UHULIUATUBHOCTh, YMEHHE JIEVCTBOBATh, UCXOIS W3
CBOUX BO3MOYKHOCTEM;

OMIIaTHH, BKJIIO‘{aIOIHCﬁ CIIOCOOHOCTh IIOHUMAaTh OMOIIMOHAJIBHOC
COCTOAHHC APYIrUX, YUYUTBIBATH C€ro Ipu OCYIICCTBICHHUNU 06IJ_IeHI/I$I,
CITOCOOHOCTH K COYYBCTBHUIO N COIICPCIKUBAHUIO,

COIMAIbHBIX ~ HABBIKOB, BKJIOYAIONIUX  CIOCOOHOCTh  BBICTPAMBAThH
OTHOLIEHUS C JPYTUMHU JIOJbMH, 3a00TUTHCSA, NPOSBIATH HHTEPEC U
paspeniaTh KOHQIUKTHI.

IMPEIMETHBIE PE3VYJIbTATDI



K konity o0yuenus B 10 knacce npeqMeTHbIe pe3yabTaThl Ha yrayOJIEHHOM
YPOBHE JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YUAIOUTNXCS YMEHHIA:

0

IOHUMAaTh POJb (PU3MKM B  HKOHOMHUYECKOH, TEXHOJIOIMYECKOH,
HKOJIOTMUYECKOM, COLMaJbHOW M JTHYECKOH cdepax AeATeIbHOCTH
YesloBeKa, poJib U MECTO (PU3MKM B COBPEMEHHOM HAayYyHOU KapTHHE MHpA,
3HaY€HUE OMMCATEIbHON, CHUCTEMATH3UPYIOLIEH, OOBICHUTENBHON U
NPOTHOCTUYECKON  (QyHKIUNA  (GU3MYECKOW TEOpUM —  MEXaHUKH,
MOJIEKYJIIPHON (PU3MKU M TEPMOJMHAMUKHU, POJib (PU3MUYECKON TEOPUM B
(bopMUpPOBaHUY TIPEICTABICHHUN O PU3NYECKON KApTUHE MHPA;

pa3nuyaTh YCJIOBHsSI TMPUMEHHUMOCTH MOJeneld (U3HYECKUX Tel U
MPOIIECCOB (SIBJICHMIA): WHEpIMaIbHAs CHUCTeMa OTCYETa, aOCONFOTHO
TBEpJOE TEJNO, MaTepHalbHAas TOYKAa, PaBHOYCKOPEHHOE JBIKCHHE,
CBOOOIHOE TajeHHWe, a0CONMIOTHO yrpyras nedopmarus, abOCOIIOTHO
yIpyroe u abCOMOTHO HEYMPYTOe CTOIKHOBEHHSI, MOJICIH Ta3a, KUIKOCTH
U TBEPAOTO (KPUCTAJUTMUECKOTO) TeJla, UIeaTbHBIN a3, TOYSUHbIN 3apsij,
OJTHOPOJTHOE DJIEKTPHUECKOE TIOJIC;

paziuyath YCIOBHUS (TpaHMIlBI, 00JIACTH) MPUMEHUMOCTH (HHU3UIECKUX

3aKOHOB, ITIOHHUMAThb BCCO6H_II/II‘/JI XapakTep (IJYH,Z[aMCHTaHLHBIX 3aKOHOB H
OTPaHUYICHHOCTD MCIIOJIb30BAHHWA YaCTHBIX 3dKOHOB,

aHAIM3UPOBaTh W OOBSICHATH MEXAaHWYECKUE TPOIECChI U SIBICHUSA,
UCIIOJIb3YsI OCHOBHBIE MOJIOKEHUSI U 3aKOHBI MEXAHUKU (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBIKEHUS, (POpMyIIbI KHMHEMATHKA PABHOYCKOPEHHOTO
JBYDKEHUs, TpeoOpa3oBanus [ammimes uisi CKOPOCTH W TIEPEMEIICHHS,
3aKkOHbl HpIOTOHA, TMPUHIMO OTHOCHUTENBHOCTH ['anmunes, 3aKkoH
BCEMUPHOT'O TATOTEHUS, 3aKOHBI COXPAHEHHUSI UMITYJIbCA U MEXAHUYECKOU
SHEPruu, CBS3b PAOOTHI CHJIBI C HW3MEHEHHUEM MEXaHWYECKOW SHEprud,
yCIIOBUS paBHOBECUS TBEPAOrO Teja), MPU O3TOM HCIOJIb30BATh
MaTeMaTH4YECKOE BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUS
MPUMEHUMOCTH (U3HUECKUX 3aKOHOB: TIpeoOpa3oBanuii ["anumes, BToporo
U TpeTbero 3ak0HOB HbI0TOHA, 3aKOHOB COXPAHEHUSI UMITYJIbCA U
MEXaHUYECKON YHEPTUH, 3aKOHA BCEMUPHOI'O TSATOTEHHUS;

aHAIN3UPOBATh U OOBACHSITH TEIUIOBBIC MPOIIECCH U SBJICHUSI, HCTIOIB3YS
ocHoBHble mToJokeHUsT MKT u 3akoHbl MOJNEKyJIsIpHOM (QU3UKU U
TEpPMOJMHAMUKHA (CBSI3b JABJICHHS MJACAIBHOTO Ta3a CcO CpeaHen
KMHETUYECKOW JHEPruey TEIMJIOBOIO JBMIKEHUS M KOHILICHTPALMEN €ro
MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO CPEIHENM KUHETUYECKOU
SHEpPruey TEIMJIOBOTO JBUKEHUSI €ro YacCTHUIl, CBSI3b JAABJICHUS HUJI€ATIBHOTO
raza C KOHLEHTpAalMEd MOJEKYJI M €ro TEMIIEpaTypoi, ypaBHEHHUE
MenneneeBa—KnamnepoHa, nepBblid 3aKOH TEPMOJUHAMUKH, 3aKOH



COXpPaHEHMSI PHEPrUU B TEIUIOBBIX Mpolieccax), MPU 3TOM HCIOJIb30BATh
MaTEeMaTUYECKOe BbIPQKEHHE 3aKOHOB, yKa3bIBaTh yCIIOBUS
OpUMEHUMOCTH ypaBHeHUs MenneneeBa—Knanepona;

aHAJIM3UPOBaTh M OOBSCHATH OJCKTPUUYECKUE SIBICHUS, HCIOIb3Ys
OCHOBHBIE TOJIOKEHHSI M 3aKOHBI JIEKTPOJAMHAMUKH (3aKOH COXpPaHEHMS
AIIEKTPUYECKOTO 3apsna, 3aKOH Kynona, ITOTEHIHAIBHOCTD
AIEKTPOCTATUYECKOIO IIOJIsSI, MPUHLUI CYNEPHO3ULUN DIIEKTPUUECKUX
IIOJIEN, IIPU OTOM YKa3blBas yCJIIOBHUS NPUMEHUMOCTH 3akoHa Kyrona, a
TaK)K€ IMPAKTHYECKH BAXKHBIE COOTHOIICHMs: 3aKOHbI Oma Uil y4yacTka
LeNM¥ W I 3aMKHYTOW JJIEKTpUYECKOW mLenu, 3akoH Jlxoyns—JleHna,
npasusia Kupxroda, 3akonsr ®apanes 11 21eKTpoin3a);

OMHCHIBATh (PU3NUYECKHE TMPOIECChI W SBICHUS, WCIIOJB3Yysl BEITHMYHUHBIL:
NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEN, CUIIA,
MOMEHT CHWJIbl, JaBJIE€HUE, IOTCHUHUAIbHAS DHHEPIHs, KUHETHYECKas
DHEPTUs, MEXaHWYEeCKas PHEprusi, paboTa CHIbBI, IEHTPOCTPEMUTEIHHOE
YCKOPEHHUE, CUJla TSHKECTH, CUJIa YIPYTOCTH, CHJIA TPEHHUS, MOIIHOCTD,
SHEPrusi B3aUMOJCHCTBHUS Tela C 3emiéid BOMM3M €€ ITOBEPXHOCTH,
SHEpPrus ympyro npedopmanuyd TPYKUHBI, KOJIUYECTBO TEIUIOTHI,
aOCoNIOTHAsI Temreparypa Teia, paboTra B TepMOAWMHAMHUKE, BHYTPEHHSS
SHEPrusi HUACAIBHOIO OJIHOATOMHOrO Ta3a, paboTa HAEabHOIO rasa,
OTHOCHUTEJIbHAA BIAXHOCTh Bo3ayxa, KIIJ wneanbHOro TtemnoBoro
JIBUTATENS; AIEKTPUUECKOE MOJIE, HAMPSIKEHHOCTD AJIEKTPUYECKOTO MOJI,
HaIpsDKEHHOCTh TOJISI TOYEYHOIO 3apsla WM 3apsDKEHHOIO IIapa B
BAKyyM€ H B JUAJIEKTPUKE, MOTECHUHAI 3JIEKTPOCTATUYECKOrO TOJI,
Pa3sHOCTh  MOTEHUMAJNOB, JJEKTPOJABWXKYIIAas CWila, CUla  TOKa,
HalpsDKEHWE, MOIIHOCTh TOKa, »JJEKTpUYECKas EMKOCTh IUIOCKOTO
KOHJEHCATOPA, COIMPOTHUBJIIEHWE YYaCTKa LENHU C IMOCIEI0BATEIbHBIM H
MMAPAJUICIIBHBIM COCAUHEHUEM PE3UCTOPOB, SHEPTUS EKTPUUECKOTO MOJIA
KOHJIEHCATOPa;

OOBSACHATHL  OCOOEHHOCTM  MPOTEKaHUs]  (U3UYECKUX  SIBJICHUM:
MEXaHUYEeCKOE [IBIKEHHE, TEIUIOBOE JBUKEHUE YaCTUIl BEIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE ABMXKeHUE, Auddy3us, ucnapeHue,
KUIEHUE Y KOHJEHCAIUs, IJIABJICHUE U KPUCTAILTU3AlIMSI, HAIIPABICHHOCTh
TeIJIoNnepeaun, MEKTPU3alus Tel, SKBUMOTEHIIMAIBHOCTh MOBEPXHOCTH
3apsKEHHOTO TPOBOTHUKA,

IPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OAHOU (PM3UUECKON BETUYHHBI OT
IpPYroi C  HUCIOJb30BAaHUEM MPAMBIX  W3MEPEHHH, TNpU  ITOM
KOHCTPYUPOBATh YCTAHOBKY, (PUKCUpPOBATH pPE3yJbTaThl MOJYYCHHOU
3aBUCUMOCTH (PU3MUYECKHUX BEJIMYUH B BUJIE TPA(QUKOB C YUETOM



a0COJIFOTHBIX MOTPENTHOCTEN U3MEPEHUH, AeIaTh BHIBOBI 110 PE3yJIbTaTaM
HCCIICIOBAHMUS;

IMPOBOANTL KOCBCHHBLIC H3MCPCHUA (I)I/ISI/I‘-IeCKI/IX BCJIMYMH, IIpU 3STOM
BLI6I/IpaTI> ONTUMAaJIbHBIN MCTOA HM3MCPCHHUS, OLICHHBATDH a0COJIIOTHBIE U
OTHOCHTCIIbHBIC ITIOTPCIITHOCTHU ITPAMBIX U KOCBCHHBIX HBMCpCHHﬁ;

IIPOBOJIUTH OMBITHI [0 MPOBEPKE MPENJIOKEHHON TMIOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh 3KCIEPUMEHTANIbHYIO YCTAHOBKY, aHAIU3UPOBAThH
MOJIyYeHHbIE pEe3yJbTaThl M J€JaTh BBIBOJ O CTATyC€ MPEMJIOKEHHOU
TUIIOTE3BI;

coOuroaTh MpaBuiia 6€30MacHOTO TpyJa MPHU MPOBEIECHUH HCCIIEIOBaHUIM
B paMKax Yy4eOHOTO DJKCIEPUMEHTa, TMpaKkTUKyMa U  y4eOHO-
HCCIIEIOBATENIbCKOM M TMPOEKTHOW JESATENbHOCTH C HCIOJB30BaHUEM
M3MEPUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOTO 000PYIOBAHHUS;

pemarbs pacyETHbIE 3aJadyd C SBHO 3aJaHHOM W HEABHO 3aJaHHOU
(¢u3MUECKOl MOJENBIO: HA OCHOBAaHMM aHAJIM3a YCJIOBUS OOOCHOBBIBATbH
BbIOOp (u3MuUecKOl Mojenu, OTBeyarolled TpeOoBaHUSAM 3aJaud,
OPUMEHSTh  (POPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH M  MOCTYJaThl
(¢u3NUEeCKUX TEOpUH IMpPU HCIHOJb30BAHUHM MAaTEMAaTUYECKUX METOJOB
peleHns 3a1a4, NPOBOANUTH PACUYETHI HA OCHOBAHUM MMEIOIIMXCS TAHHBIX,
aHAJIU3UPOBaTh pE3yJbTaTbl M KOPPEKTUPOBATH METOABI PELICHHS C
Y4ETOM NOJIYYEHHBIX PE3YJIbTATOB;

pelath KayeCTBEHHbIE 3ajaud, TpeOyroliue NPUMEHEHUs 3HAaHUU U3
pa3HBIX pa3neoB Kypca GU3MKH, a TAK)Ke MHTETPALlMK 3HAHUN U3 IPYTHX
[IPEAMETOB €CTECTBEHHO-HAy4YHOI'0 IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEIIOYKY PACCyKIACHUH C OIIOPOU HA U3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHMUS,

UCIOJIb30BaTh TEOPETUYECKHE 3HAHUSA JUIsl OOBSCHEHHUS OCHOBHBIX
NPUHIIMIIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPONCTB
Y TEXHOJIOTUYECKUX MPOLIECCOB;

OPUBOIUTH TPUMEPHl BKJIAJa POCCHUHCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOILIECCOB OKPYKAIOUIETO
MUpa, B Pa3BUTHUE TEXHUKU U TEXHOJIOTU;

aHAJIM3WPOBATh U OLICHUBATH MOCJICICTBHS OBITOBON M MPOW3BOJICTBCHHON
JCATEIPHOCTH YEJOBEKa, CBS3aHHON C (U3MYECKUMHU IIPOILIECCAMH, C
MO3UIINH SKOJIOTUYECKON 0€30MMaCHOCTH, IIPEICTABIICHUN O palliOHAIBHOM
IPUPOAOIIOIB30BAHUN, & TAKXKE Pa3yMHOM HCIOJb30BaHUHU JOCTHKCHUN
HAyKH W TEXHOJOTUH JUIS JalbHEUIIETO Pa3BUTHS YEIIOBEYCCKOTO
00IIIECTBA;



[ TPUMEHATH pa3inyHble CocoObl paboThl ¢ MHpopMaluell HU3NYECKOTO
COZepaHUA C HCIOJIb30BAaHMEM COBPEMEHHBIX HMH(OPMAIIMOHHBIX
TEXHOJIOTUH, MPHU ATOM HCIIOJIB30BaTh COBPEMEHHbIE HH(OPMAIIOHHBIE
TEXHOJIOTUU JUI TIOMCKa, NepepadOoTKU M NpeabsBICHUS y4yeOHOH u
HAYYHO-TIOMYJISIPHON MH(POPMAINH, CTPYKTYPUPOBAHUS U MHTEPIPETALUU
uH(pOpMaLlMK, TOJYYEHHONM W3 pPAa3NUYHBIX HCTOYHUKOB, KPUTUYECKU
aHaM3UpOBaTh  MOJIydaeMyl0  HH(pOpMAIMI0 M  OLEHUBATh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCSA 3HAHHM, TaK U HAa OCHOBE
aHalM3a UCTOUYHUKA HH(pOpMaIuy;

7l NpOSBIIATH OpraHU3alOHHbIE 51 II03HABATEIIbHBIE YMEHUS
CaMOCTOSITENIFHOTO ~ MPUOOPETeHHs  HOBBIX 3HAaHWMM B  IpoOIEcce
BBITIOJTHEHUSI IPOSKTHBIX U YU€OHO-HUCCIIEI0BATENIbCKUX PadoT;

1 paboTaTh B TpyHIe C MCIOJHEHUEM pPa3IUYHBIX COLHUAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIbl, PAIMOHAIIBHO PACIPEEIATh ACSITEIbHOCTD
B HECTaHJAPTHBIX CUTYallMsIX, al€KBATHO OLICHUBATh BKJIAJ KaXKJIOTO W3
YYaCTHUKOB TPYMIIbI B PEIIEHUE pacCMATPUBAEMON MTPOOIIEMBI;

[ TPOSIBIATH MOTUBALIMIO K Oyaymiel mpodhecCHOHANbHON JeSTEIbHOCTH T10
CHEIHATBHOCTIM (PU3UKO-TEXHUYECKOTO MPODUIIS.

K konity o0yuenus B 11 knacce npegMeTHbIE pe3yIbTaThl HAa yrayOJIEHHOM
YPOBHE JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YUAIOUTNXCS YMEHHIA:

() TIOHUMAaTh pPOJb (U3UKHM B IKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIbHON M 3TUYECKOM cepax AEsITeNIbHOCTH YeNIOBEKa, POJIb U MECTO
(Gu3MKM B COBPEMEHHOW HAyYHOM KapTUHE MHpa, POJb aCTPOHOMHH B
NPAaKTUYECKOM JEATEIbHOCTH 4YEJOBE€Ka M JaJbHEHIIEM HAY4YHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE ONMMUCATEIbHOM, CUCTEMATH3UPYIOLIEH,
OOBSICHUTENILHOM W MPOTHOCTHYECKONW (PYHKIUA (PU3HMYECKOW TEOpUu —
ANEKTPOAUHAMHUKH, CIELHATbHON TEOPUH OTHOCHTEIBHOCTH, KBAaHTOBOM
¢bu3uku, posb puU3MUECKOr Teopuu B (POPMHUPOBAHUU MPEICTABICHUNA O
¢bu3znueckoil KapTuHe MUpa, MECTO (PU3NYECKON KapTUHBI MHUpa B OOLIEM
PsAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE;

(1 pa3nauyarh YCJIOBHS NPUMEHUMOCTH MOJENed (Qu3nyeckux Ten u
IpOLIECCOB  (SIBJICHUI): OJHOPOJHOE JJIEKTPUYECKOE U  OJHOPOAHOE
MarHUTHOE MOJIsl, TAPMOHUYECKUE KOJCOaHUs, MATEMAaTUUYECKUI MasTHUK,
UJCAIbHBIA TMPYKUHHBIA MAasTHUK, FAPMOHUYECKHE BOJIHBI, UICANbHBIN
KoJ1e0aTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIEJIe aToMa, aTOMHOTO siipa U
KBaHTOBOW MOJIEJIN CBETA;

[ pa3nuyaTh ycioBHsS (TpaHUIbl, 00JIACTH) MPUMEHUMOCTH (HU3HUECKUX
3aKOHOB, MOHMMAaTh BCEOOUIMM XapakTep (yHIaMEHTAlbHbIX 3aKOHOB U
OTPaHUYEHHOCTh UCI0JIb30BAHMS YACTHBIX 3aKOHOB;



(] aHAJIU3UPOBATH U OOBSACHATH DJIEKTPOMArHUTHBIE MPOIECCHl W SBJICHUS,
WCHOJIb3YsSI OCHOBHBIE TIOJIOXKCHUSI M 3aKOHBbI DJIECKTPOAUHAMHUKH U
crnernuaJbHOM TEOpUH OTHOCHUTEIILHOCTH (3aKkoH COXpaHEHHUs
AJEKTPUYECKOTO 3apsjaa, cwia Awmnepa, cuna JlopeHma, 3akoH
AJIEKTPOMArHUTHOM  WMHAyKIMU, npaBuio  Jlenma, cBa3p  IJIC
CaMOMHAYKIIMM B D3JIEMEHTE DJJIEKTPUYECKOM LENU CO CKOPOCTBIO
N3MCEHEHUS CHIIBI TOKa, MOCTYJIAThI crnernuaabHOM TEOpUH
OTHOCHUTEIBHOCTU DUHIITEIHA);

[ aHAJIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SIBJICHHUSI, HCTIONb3YS
MOJIOKEHUS ~ KBaHTOBOM  (usuku  (ypaBHeHHMe  OWHINTEHHaA  AMs
dotorddekra, mepBelii W BTOpol moctynatel bopa, mnpuHIMNO
COOTHOLIEHUST HeomnpenenéHHocTeil ['eifseHOepra, 3akOHBI COXpaHEHHS
3apsAI0BOTO M MacCOBOI'O YMCEN M SHEPIUH B SAEPHBIX PEAKLMIX, 3aKOH
PaaMOaKTUBHOIO pacraja);

() OMHUCHIBaTh (PU3MUECKHE TPOIECCHl W SBIICHUS, WCIOIB3YS BEITUYUHBL:
HaNpsHKEHHOCTh 3JIEKTPUYECKOTO MOJISI, TOTEHIMAT 3JIEKTPOCTATUUECKOTO
MOJIA, PA3HOCTh MOTEHIMAJIOB, JJIEKTPOJABWXKYIIAsA CWJIA, WHIYKLIUA
MArHMTHOTO TMOJiI, MAarHUTHBIA TOTOK, CWia AMIEepa, UHAYKTUBHOCTb,
AJEKTPOABMKYIIAA CHUJIAa CAMOUHAYKIMU, SHEPrUsi MArHUTHOTO MOJIA
MPOBOJIHUKA C TOKOM, PEIATUBUCTCKUN HWMITYJIbC, IIOJIHAs SHEPTHS,
DHEpPrusi TOKOS CBOOOJHOM 4YaCTHIIBI, SHEPrus WU UMIYJIbC (OTOHA,
MAaCCOBO€ YHCJIO U 3apsil AApa, SHEPTHS CBSI3U SpPa;

1 OOBSCHATH  OCOOGHHOCTM  MPOTEKAaHUA  (PU3UUECKUX  SBICHHIA:
AIIEKTPOMATrHUTHASI HHIYKIIHS, CAMOWHAYKIIUS, pe30HAHC, HHTEPDEPEHIHS
BOJIH, JU(paKnus, ITUCIEPCHs, TOJHOE BHYTPEHHEE OTpPaXKCHHE,
dotosnexktpuueckuii 3pdext (porodddexr), ampda- u OeTa-pacmaibl
Sqep, raMMma-u3iaydeHue sjuep, (QU3N4YecKue MPUHIMIBI CHEKTPaTIHHOTO
aHanu3a u paboTHI Ja3epa;

71 ONpEeneNsiTh HAPABJICHUE WHIYKIUA MATHUTHOTO ITOJISI POBOJIHUKA C
TOKOM, ciibl AMmnepa u cuiibl JlopeHiia;

(] CTpOHUTH I/1306pa)KCHI/IC, CO31aBacMoOC IJIIOCKHMM 3€PKaJIOM, TOHKOM HHHBOﬁ,
H PACCUUTHIBATH €TO XaPaAKTCPUCTUKU,

T OPUMEHSTHh OCHOBOIIOJATraOIMe ACTPOHOMHYECKUE MOHSTHS, TEOPUH U
3aKOHBI JUIS aHajuu3a W OOBSICHEHUs (U3UYECKUX  IPOIIECCOB,
MPOUCXOIAIINX B 3BE37AX, B 3BE3HBIX CHUCTEMAX, B MEXKTAIAKTUYECKOU
cpene; ABWKEeHUsI HEOSCHBIX TeJl, HBOJIIONMH 3BE3 U BeeneHHoi;

() TPOBOJAUTH HCCIENOBAHMWE 3aBUCUMOCTEH (U3HYECKUX BEIUYUH C
WCHOJIb30BAHUEM TMPAMBIX HW3MEPEHUH, IIPU 3TOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHPOBATH PE3YJIBTATHI TTOJYICHHONU 3aBUCUMOCTH



bu3nueckux BeIMYMH B BUAE TpapuKoOB C Y4ETOM aOCOIIOTHBIX
HOTPEIIHOCTe  M3MEpPEHMi,  JeNaTh  BBIBOABI [0  pe3yJbTaTam
MCCIIEIOBAHMS,

IMPOBOJUTL KOCBCHHLIC HN3MCPCHHUSA (1)I/IBI/I‘ICCKI/IX BCJIMYMH, IIpU 3TOM
BBI6I/IpaTb ONTUMAaJIbHBIN MCTOJ, MU3MCPCHUA, OLCHUBATH a0COJIIOTHBIE U
OTHOCHTCIIbHBIC ITIOTPCHIHOCTHU ITPAMBIX U KOCBCHHBIX HSMCPCHHﬁ;

IIPOBOJIUTH OMBITHI [0 MPOBEPKE MPENJIOKEHHON TMIOTE3bl: TUIAHUPOBATH
HKCIIEPUMEHT, COOMPATh 3KCIEPUMEHTANIbHYIO YCTAHOBKY, aHATU3UPOBAThH
[OJly4YEHHbIE PE3yJbTaThl U JEJIaTh BBIBOJ O CTATyCE MPEAJIOKEHHOM
TUIIOTE3BI;

ONKCBIBATH METO/BI IMOTYUYEHUS HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;

co0II0AaTh MpaBmiia 0€30MacHOr0 TpyAa MPHU MPOBEACHUM HCCIIEIOBAHUIMA
B paMKax y4eOHOTO DJKCIEPUMEHTa, TMpaKkTUKyMa U  y4eOHO-
MCCIIEIOBATENIbCKOM W TPOEKTHOM JESATENbHOCTH C HCIOJIb30BAHUEM
M3MEPUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOTO 000PYIOBAHHUS;

pemarbs pacyETHbIE 3aJadyd C SBHO 3aJaHHOM W HEABHO 3aJaHHOU
(¢u3NUeCKOil MOJENbl0: Ha OCHOBaHMM aHajlu3a YCJIOBUS BbIOHMpATh
¢dbusznueckue MoJeny, OTBeYalouie TpeOOBaHUSAM 3aJayd, MPUMEHSTH
(GopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTU U IOCTYJIAThl (PU3MUECKUX TEOPH
IIPU  UCIIOJB30BAHMM MATEMATUYECKUX METOJOB pEIICHMS  3a1ad,
IPOBOJUTH PACUEThl HA OCHOBAHMM MMEIOLIUXCS TaHHBIX, AaHAJIM3UPOBATH
pe3yabTaThl U KOPPEKTUPOBATH METOABI PELICHHS C YYETOM ITOTYYECHHBIX
pEe3ynbTaTOB;

pelath KayeCTBEHHbIE 3ajaud, TpeOyroliue NPUMEHEHUs 3HAHUU U3
pa3HBIX pa3/esoB Kypca (PU3MKH, a TaKKe MHTETPAllUH 3HAHUHN U3 APYTHX
NpPEeAMETOB €CTECTBEHHO-HAyYHOI'O IIMKJIA: BBICTPAUBATh JIOTHUYECKYIO
IIETI0YKY PACCYKICHUI C OMOPO HA N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH
U pu3NYECKUE SBICHMUS;

UCIIOJIb30BAaTh TEOPETHUECKHE 3HAHUA Ui OOBACHEHUS OCHOBHBIX
MPUHILIUIIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPONCTB
U TEXHOJIOTHYECKUX MIPOLIECCOB;

OPUBOJUTH MPUMEPHl BKJIaJa POCCHUUCKUX U 3apyOEXKHBIX YUEHBIX-
(U3MKOB B Pa3BUTHE HAYKH, B OOBSICHEHUE MPOILIECCOB OKPYKAIOUIETO
MHpA, B Pa3BUTHUE TEXHUKHU U TEXHOJIOTUH;

AHAJIM3UPOBATb U OLICHHUBATDH ITOCICACTBUA OBITOBOM H HpOHSBOI[CTBCHHOﬁ
ACATCIBHOCTH 4YCJI0BCKaA, CBSI3aHHOM C (1)I/ISI/I‘ICCKI/IMI/I InmpogeccamMu, C
HOSI/IHI/Iﬁ AKOJIOTUYECKOM 6630HaCHOCTI/I, HpC,Z[CTaBJ'ICHI/Iﬁ O palluOHAJIbHOM
IIPHUPOAOII0JIB30BaHNH, A TAKKE PAa3yMHOM HUCIIOJIb30BAHHUN ,Z[OCTI/I}KCHI/Iﬁ



HAYK{ ¥ TEXHOJIOTUHN JJIs TajdbHEUIIETO Pa3BUTHS YETOBEYECKOTO
00I1IeCTBA;

IPUMEHSTh Pa3IUYHbIE CIOCOOBI paboThl ¢ MHpOpMalueln (HU3NIECKOTO
COZepaHUA C HCIOJIb30BAaHMEM COBPEMEHHBIX HMH(OPMAIIMOHHBIX
TEXHOJIOTUH, MPHU ATOM HCIIOJIB30BaTh COBPEMEHHbIE HH(OPMAIIOHHBIE
TEXHOJIOTUU JUI TIOMCKa, NepepabOoTKU M NpPeabsBICHUS y4yeOHOH u
HAYYHO-TIOMYJISIPHON MH(POPMAINH, CTPYKTYPUPOBAHUS U MHTEPIPETALUU
uH(pOpMallMY, TOJYYEHHONM W3 PAa3NUYHBIX HCTOYHUKOB, KPUTUYECKU
aHaM3UpPOBaTh  MOJydaeMyl0o  HHGOpMAIMI0O M OIEHHUBAaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCSA 3HAHHWM, TaK U HA OCHOBE
aHalM3a UCTOYHUKA HH(pOopMaIuy;

IMPOSABIIATH OpraHu3aliMOHHBIC 141 ITO3HAaBATCJIBbHBIC YMCHUA
CaMOCTOATCIBHOI'O HpI/IO6pCTCHI/I}I HOBBIX 3HAHUM B nmponecce
BBIIIOJIHCHHSA IIPOCKTHBIX U y‘IC6HO-I/ICCJ'ICI[OBaTCJII>CKI/IX pa60T;

paboTaThb B Tpynmne C HUCHOJHEHHEM pPa3IUYHBIX COLHUAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy IPYNIbI, PALIMOHAIBHO PACHpPENesITh eATEeIbHOCTh
B HECTAaHJAPTHBIX CUTYyalMAX, aJC€KBAaTHO OLICHMBATH BKJIAJ KaKIOTO W3
YYaCTHUKOB TPYMIBI B PEIICHUE pacCMaTpUBaEMOM MPOOIEMBI;

IPOSBIISITH MOTUBALIMIO K Oyy1iel npodeccuoHanbHOM NeATeTbHOCTH 110
CHEHUATBHOCTIM (QU3UKO-TEXHUYECKOTO MPOPUIIS.
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bubnuorexka | pyHKmh pusznyeckoin
2.1 Kunematuka 10 1 LOK TCOPHH — MCXAHNKH
% -pelaTh pacuéTHEIE penreHue
SW7EA16172 3a[a4M C SBHO 3aJaHHOW U | y4eGHbIX u
HESIBHO 3aIaHHOM MPaKTHKO-
(bu3nUecKoil MOJENbIO: Ha OpUEHTHPOBA

OCHOBAHHMH aHAIHU3a




ycIioBUsi 000CHOBBIBATh
BBIOOp (hU3MUECKOMN

HHBIX 3a1a4,

MOJeIn
-aHAJIU3UPOBATh U Camocrosite
OOBSCHSTH TEIJIOBBIE JBHAs
MIPOLIECCHI U SIBJICHHSI, pabota
HCIIOJIb3YSl OCHOBHbBIE
nonoxenus MKT u
Bubmorexa Z)aKOHBI MOJIEKYJIIPHOM
W3UKH U TEPMOIMHAMHUKHI
[IOK P
2.2 JnHamuka 10 i
https://m.edsoo | -pemaTe pacu€THBIE peleHue
W/ 7f41bF72 3a/1a4M C SIBHO 33JIaHHOM U | y4eOHBIX U
—_— HESIBHO 3aJJaHHON [PaKTHKO-
(hU3UIECKOI MOJIEITBIO: Ha OpPHEHTHPOBA
OCHOBAaHHHU aHaJIN3a HHBIX 3aJa4
YCI0BHSI 00OCHOBBIBAThH
BBIOOp pU3NUECKOit
MOJIETH
-OMUCHIBaTh PU3UYECKUE | KOHTPOIbHAS
IIPOLIECCHI U SIBJICHMUS, pabora
UCTIONB3YS BEJIMYUHBI:
CTaTUKa TBEPJOTO TEJIA
bubnuotexa IIPOBOUTH ITpakTnueck
2.3 Craruka TBEpAOrO TENa 5 LOK HCCJICI0BaHNC . ast pabora
https://m.edsoo | 3aBUCHMMOCTU OAHOU
Tu/ 7416572 (bu3HYECKOI BETUINHBI
OT JIPYTOH C
HCIIOJIb30BaHNEM
MPSAMBIX U3MEPEHUM, TPU
ATOM KOHCTPYHPOBATh
YCTaHOBKY
3aKOHBI COXPAHEHHS B Bubnuorexa - AHAIN3MPOBATE 1 - YCTHBIH
24 | vexamnke 10 LIOK OOBSICHATH OTIpoc;

MCXAaHUYCCKHUE ITPOUCCChI




https://m.edsoo

1u/7f41bf72

U SABJICHUS, UCIIOJIb3YA
OCHOBHBIC ITOJIOKCHUA U
3aKOHBI MCXAaHUKH

-peuarb pacu€THbIE
3aJa4M C SIBHO 3aJaHHOU U
HESIBHO 3aIaHHOM
(bu3nUecKoil MOJENbIO: Ha

OCHOBAaHHWH aHAJIM3a
yCI0BHsI 00OCHOBBIBATh
BBIOOp (hU3HMUYECKOM

MOACIHN

peleHue
Y4IeOHBIX U
MPaKTHKO-
OpPUEHTUPOBA
HHBIX 33724

Hroro no pazneny

35

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U

TEPMOJINHAMUKA

3.1

OcHoBBI
MOJIEKYJIIPHOKMHETUYECKOMN
TEOPUU

15

Bbubanoreka
LHOK

https://m.edsoo

.ru/7f41bf72

-aHAJIM3UPOBATh U
0OBACHATH TEILIOBLIE
MPOIIECCHI U SIBJICHUS,
HCII0JIb3Ysl OCHOBHBIE
nonoxxeauss MKT u
3aKOHBI MOJIEKYJISIPHOU
(U3UKH U TEPMOJTMHAMUKA

- YCTHBIN
OIpocC;

-peuars pacu€THbIE
3a7Ja4y C IBHO 3aJaHHOU
Y HESIBHO 3aJ1aHHOM
¢du3nueckoit MoseNnbIo:
Ha OCHOBaHHUH aHAIU3a
yCJIOBHSI OOOCHOBBIBATh
BBIOOP (DU3UYECKOI
MOJIeNn

KOHTpPOJIbHAS
paborta

3.2

Tepmoaunnamuka. TemnnoBbie
MaIlHEI

20

Bbubanoreka
LHOK

https://m.edsoo

-aHAJTU3UPOBATh U
00BSCHATH TEILUIOBBIE
MIPOIIECCHI U SIBJICHUS,
UCIIOJIB3YS ypaBHEHUE

- YCTHBIN
OTIpoC;




1u/7f41bf72 MenaeneeBa—
Kuaneiipona, nepBblit
3aKOH TePMOJUHAMHUKH,
3aKOH COXPaHEHUS
SHEPTUH B TETLIOBBIX
mpoIieccax)
-peuarb pacu€THbIE peleHue
3a7]a4M C IBHO 3aJJaHHOU y4eOHBIX U
Y HESBHO 3aIaHHON HPaKTHKO-
(Gu3HUECKON MOIENBIO: OpHUCHTHPOBA
HHBIX 3a1a4,
Ha OCHOBaHHUH aHaJIN3a
KOHTpPOJIbHAs
yCJIOBHSI OOOCHOBBIBATh
. pabora
BBIOOp (PU3UUECKOM
MOJICITH
-00BSICHATH OCOOEHHOCTHU Camocroste
MpOoTeKaHus QPU3NUECKUX JBHAs
SIBIICHUH: arperaTHble paGota
COCTOSIHUSI BEILIECTBa,
A Bubmioreka | PA30BBIC EPEXOIbI
TPEraTHBIC COCTOSHIA 1IOK -peuarb pacu€THbIE peleHue
33 BemecTsa. Pa3oBbie 14 3a[1a4¥ C SIBHO 33JaHHOM M | y4eOHEIX U
MEPEXOBI htps://m.edsoo HESIBHO 3aJaHHOU
IIPAaKTHUKO-
1u/7f41bf72 o
- - ¢du3nveckoil MosieNbIO: Ha OPHCHTHPOBA
OCHOBAaHHH aHAIN32 HHBIX 33131,
yCIoBHsI 000OCHOBBIBATh KOng OJlbHaA
. abora
BBIOOp (hU3HMUECKOM p
MOJIeTTH
Uroro no pazaeny 49
Pa3nen 4. JIEKTPOJAUHAMUKA
bubnuoreka | -omuchBaTH PUINUECKUE Camocrosite
4.1 DneKTpruYecKoe moiie 24 HOK IIPOLIECCHI U SIBJICHUS, JbHAs
https://m.edsoo | KCIIOJIb3YysI BEIMUMHBL: pabora




Tw/TFATb72

JJIIEKTPUYECKOE I0JIE,
HaIpsHKEHHOCTD
JIEKTPUYECKOTO T10JIA,
HANPSHKEHHOCTD OIS
TOYEYHOI'0 3aps/ia Uin
3apsKEHHOrO 11apa B
BAKyyM€ U B IUDJICKTPUKE

-peuarb pacu€THbIE
3aJa4M C SIBHO 3aJaHHOU U
HESBHO 3aJaHHOM
(hU3UIECKOI MOJIEITBIO: Ha
OCHOBAHMH aHAJIN3a
yCIIOBHSI 00OCHOBBIBATh
BBIOOp pU3NUECKOit

peleHue
Y4IeOHBIX U

MIPaKTHKO-
OPUEHTHPOBA

HHBIX 3a1a4,

MOJIETH
-OMUCHIBATh (PU3UUECKHE - YCTHBIN
MIPOLIECCHI U SIBJICHMUS, oTpoc;
UCIOJIb3YS BEIMYUHBL:
AIEKTPOABIIKYILAS CUIIA,
Bu6Gnmnorexa | S TOK4 _
TocToSHHE LIOK -pewiath pacueTHIe pereHme
4.2 . 24 3a[1a4M C SIBHO 33JaHHON U | yueOHBIX U
3JIEKTPUYECKUI TOK https://m.edsoo HESIBHO 3a1aHHOI HPaKTHKO-
1u/7f41b172 .
- = (bu3nUecKoil MO/IENbIO: HA | OpHEHTHPOBAHH
OCHOBAHMH aHAIN3a BIX 3a71a1;
yCIIOBHSI 00OCHOBBIBATh
BBIOOp pU3NUECKOit
MOJIETH
-aHaJIM3UPOBATh U TBopueckoe
bubnroreka OOBSICHSITH 3a/laHue
4.3 Toku B pa3nuHbIX Cpeaax 6 HOK SMCKTPUICCKHC ABJICHHA,

https://m.edsoo

1u/7f41b172

HCII0JIB3YsA OCHOBHEIC

ITOJIOKCHHUA 1 3aKOHBI
QJICKTPOJUHAMUKHA




Hroro no pazneny
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Paszea 5. PU3HUYECKUH MPAKTUKYM

MIPOBOJIUTH
HACCIIEIOBaHUE

[IpakTHueck
ast pabota

BH6IHOTEKA 3aBUCHUMOCTH OJHOU
1IOK (U3UIECKON BETMYUHBI
5.1 Pu3nuecKuil IPAKTUKYM 16 16 https://m.edsoo OT JIpyroi ¢
——— | uCHOJb30BaHHUEM
AW/7E41b£72 IIPSIMBIX U3MEPEHUH, IPU
3TOM KOHCTPYHPOBATh
YCTaHOBKY
Hroro no pazneny 16
PesepBHOE Bpemst 10
OBLIEE KOJIMYECTBO YACOB 170 16

I10 ITPOIT'PAMME




11 KJIACC

KosanuecTBo 4acon JIeKTPOHHBI | CIIMCOK MTOTOBBIX IJIAHUPYEMBIX Crioco0 omeHKHn
Ne HaumeHoBaHue
e (uugposbie €3yJIbTATOB C YKa3aHUEM 3TaroB UTOTOBBIX
n/ pa3aesioB  TeM Bcer KoHTpoJbHbI HpakTieckn (wpp ) | pesy y
e padoThbl o0pasoBaTtenb |ux GpopMuUpoOBaHUS IIJIAHUPYEMBIX
1| NMPOrpamMmmbl 0 e padoThl
HbI€ pecypchl pe3ynbTaTOB
Paszpen 1. JIEKTPOINMHAMUKA
bubnuorexa
OK
1.1 MaruuTHOe nosie 14 1
https://m.edsoo.
ru/7f41c¢97¢
-OIpENEIIATh HAlIPABICHUE - YCTHBII
BEKTOpa UHIYKIIMM MAarHUTHOTO onpoc
ToJIst IPOBOJHUKA C TOKOM, CHIIBL | _xoprponbHas
bubnuoreka | Avmepa u cuel Jopenma aBoTa
1o ONEeKTPOMarHuTHas 13 1 IHOK p
' HHIAYKLIUS https://m.edsoo. | BBIIIOJHATH 3KCHEPUMEHTHI 1O -naboparopHas
ru/7f41c97¢ HCCIIEIOBAHUIO (PU3HYCCKHUX pabora;
SBJIEHUH U TIPOLIECCOB C PAKTHYECKas]
WCIIO0JIb30BAHUEM TPSMBIX, U
. pabora
KOCBEHHBIX U3MEPEHUN
Hroro no paszneny 27
Paszpen 2. KOJIEBAHUA U BOJIHBI
bubnuorexa
21 MexaHudeckue 10 HOK
’ KOJIcOaHusI https://m.edsoo.
ru/7f41c¢97¢
BuGmmoTeka -OINHUCHIBATH U3YUYECHHBIE - YCTHBII
22 DNeKTPOMarHUTHBI 15 1IOK CBOMCTBA BEIIECTBA B onpoc
€ KoJeOaHust N rapMOHUYECKHUX
https:/m.eds00. | ypexrpomaranTHBIX KoNeGaHMil




ru/7t41c97c -peuaTh pacuETHHIE 3a/1a4U C peleHue
SIBHO 33JIAHHOW U HESIBHO y4eOHBIX U
3aJJaHHOH (PU3MUECKON MOJIEINBIO: | mpakTHKO-
HAa OCHOBAHWH aHAJIN3a yCIIOBUs | OPHECHTHPOBAHHLI
06OCHOBBIBATH BHIOOP X 3ajlad,
(buzmvecKoit Mmoenu
-OMKCHIBATH U3YUECHHbIE CamocrosiTens
CBOICTBa BEILIECTBA B Has paboTa
TapMOHHYECKUX
MexaHnuecKre n bubnmoteka AJIEKTPOMArHUTHBIX KOJIeOaHun
2.3 | snextpomarmuTHEIE 10 HOK -pemaTh pacu€THbIE 3a/1a4u C pelieHne
BOJIHEI hitps:/m.edsoo. | ABHO 3aJaHHOH U HEABHO y4€eOHBIX 1
ru/7f41¢97¢ 3a/laHHOM (PU3MYECKON MOJIENBIO: | MPaKTHKO-
Ha OCHOBaHUU aHAJIN3a yCJIOBUs | OPUCHTUPOBAHHBI
060CHOBBIBATH BHIOOD X 3ajiad,
busznueckoit Mmoaenu
-pacro3HaBaTh PU3HIECCKHE - YCTHBIN
SIBJICHHSI (TIPOTIECCHI) M OOBSICHITH orpoc
UX Ha OCHOBE 3aKOHOB KBaHTOBOI
HW3HUKH TIPSIMOJIMHEHHOE
bubnnoreka ¢ P
pacmpoCTpaHeHHUE CBeTa,
24 OnTtuka 25 HOK OTpa’XC€HHUE, IMPEIOMIICHUEC,
https://m.edso0. [ _pprm0MHAT SKCIIEPHMEHTHI IO -1aboparopHas
ru/7f41c97c HCCIeA0BaHUIO (PU3NUECKHUX pabora;
SIBIICHUI U IIPOLIECCOB C ~IpaKTHYecKas
MCIOJIb30BaHUEM IPSIMbIX, U
. pabora
KOCBEHHBIX U3MEPEHUMN
Hroro no pazneny 60
Paznen 3. OCHOBbBI CIIEHUAJIBHOU TEOPUU OTHOCHUTEJIBHOCTH
Bubioreka -aHaJIM3UPOBATh (PU3NUECKHE - YCTHBIN
11(0)%4 MIPOLIECCHI U SIBJICHHUSI, UCTIONIB3YS | OIPOC
3.1 | Ocnossl CTO 5 https://m.edsoo ¢buznveckre 3aKOHbI U ~KOHTpOJIBHAS
— 7 | mpUHLMIIBI TOCTyaThl bopa u
ru/7f41c97¢ pabora

OHIITEHA




Hroro no pasneny 5

Pa3znesn 4. KBAHTOBAS ®U3UKA

-aHAJTM3UPOBATH (PU3UUECKUE - YCTHBIN
MIPOIIECCHI U SIBJICHUS, UCIIONB3YsS | OIpOC;

TEOpHsl B KBAHTOBOH MEXaHHUKE, CAMOCTOSTENbH
TJIacsIasi, YTO B 3aBUCUMOCTH OT
CHCTEMBI OTCYETa ITOTOK
3JIEKTPOMArHUTHOTO M3ITyYCHHS
MOXHO paccMaTpHUBaTh U KaK

15 HOK MOTOK YacTHII (KOPIYCKYII), U
BOJIHOBOH yaJIni3M https://m.edsoo. [ Kak BOJHY.

ast pabota

bubnuoreka

41 Kopnyckynsipao-

ru/7f41c97c -pelaTh pacuEéTHEIE 3a1a4t C -pemenue

SIBHO 3aJJaHHOW (PU3MUECKOU y4eOHBIX U
MOJIETIBIO, UCTIONB3YS IPAaKTHKO-
(bu3UYecKre 3aKOHBI U OPHEHTHUPOBAHHBI
IPUHIMAIIBI X 3aaa4

-OIMCHIBATh M3YUCHHBIC - YCTHBIN
KBaHTOBBIC SIBJICHUS W TIPOIIECCHI, | OIpOC;
HCIIONB3YS (PU3UYCCKUE
BEJIMYHHBI: TICPUO]T
bubnroreka MoJTypacnajia, YHEPrus CBS3H

4.2 | dusuka atoma 5 LHOK aTOMHBIX AJICP

https://m.edsoo. -YYUTBIBATH TPAHUALBI
ru/7f41c97¢ MIPUMEHEHNS U3YYEHHBIX
- usryecKux Mozenei:,
sliepHas MOJEIIb aToMa,
HYKJIOHHAsi MOZIEJIb aTOMHOI0

sapa

du3nKa AaTOMHOTO Bubmmoreka -yHIMTBIBATE I'PAHUILEI - YCTHbIN

4.3 a71pa u 5 HOK MNPUMCHCHUS U3YYCHHBIX orpocC
(hU3UYeCKUX MOJEICH:,

SIIEMEHTAPHBIX https://m.edsoo. sAjlepHasl MOJENb aToMa,




YaCTHI]

ru/7f41¢97¢

HYKJIOHHAs1 MOJIEJIb @aTOMHOI'O
aapa

-pemaTth pacYETHBIE 33/1a4H C
SIBHO 3aJJaHHON (pU3MYecKoi
MOJIETIBIO, UCTIONB3YS
(du3nUecKre 3aKOHbI H
TIPUHITUTIBI

-peleHue
y4eOHBIX U
MPaKTUKO-
OpPUCHTUPOBAHHBI
X 33134

Hroro no pazneny

25

Paznea 5.

IQJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1

OnEeMEHTBI
aCTPOHOMUU U
acTpodu3uku

12

Bbubnuoreka
LHOK

https://m.edsoo.

ru/7f41c97¢

-IIPUMEHSTh
OCHOBOIIOJIAraroIue
aCTPOHOMUYCCKHEC ITOHSITHS,
TEOPUHU U 3aKOHBI JIJIs1 aHAIN3a
1 00bsCHEHHS (PU3MUECKUX
MPOIIECCOB, MPOUCXOIAIIUX B
3BE3/1aX, B 3BE3HBIX CUCTEMAX,
B MEKTATAKTUYECKOHN Cpee;
IBIKEHUA HEOECHBIX TEJl,
3BOIIONNY 3BE31 U BecenenHon

[IpakTnueckas
paborta

Hroro no pazneny

12

Pa3pea 6.

6.1

®UBNYECKUU TPAKTUKYM

Bubmuoreka

-IIPOBOJIUTH MCCIIECAOBaHNE
3aBUCUMOCTEH (pr3nyecKux
BEJIMYMH C UCIIOJIb30BaHUEM

JlaGopaTopHas
paborta

duznueckuit
MPAKTUKYM

16

16

IOK

https://m.edsoo.

ru/7f41c¢97¢

NPSIMBIX U3MEPEHUI, IPU 3TOM
KOHCTPYUPOBATh YCTaHOBKY,
(buKCcUpoOBaTh pe3ynbTaThI
IIOJIy4YEHHOU 3aBUCUMOCTH
($U3NYECKUX BETUYMH B BHJIE
rpaduKoB ¢ y4€TOM aOCOTIOTHBIX




IIOTPELIHOCTEN U3MEPEHUN,
JIeJIaTh BBIBOJBI ITO PE3yJIbTATaM
UCCIIE0OBAHUS;

Htoro no paszneny 16

Pa3nea 7. OBOBIIAIOIIEE IIOBTOPEHUE

CucreMaTuszanus u
00001enne

MPEAMETHOTO

COJZICPIKAHUS U
71 OIlbITa 15
ACATCIIbHOCTH,

pUOOPETEHHOTO
IIPU U3Y4EHUH
Kypca pusuku 10 —

bubnuorexa
HOK
https://m.edsoo.
ru/7f41c97c

- pemaTh pacyETHHIC 3a/1a4M C
SIBHO 3aJaHHOU U HESIBHO

3aIaHHON (PU3UYECKON MOJICIIBIO:

Ha OCHOBAHUH aHAJIN3a YCIOBUS
BBIOMPATH (PU3UUECKUE MOACIH,
OTBEYAOIINE TPEOOBAHUIM
3aJ1auu, IPUMEHATH (POPMYJIBI,
3aKOHBI, 3aKOHOMEPHOCTH U
HOCTYNAThl (PU3MUECKUX TEOPUi
IPY MCHOJIb30BAaHUN
MaTeMaTHYECKUX METOI0B

peleHne
y4eOHBIX U

MTPaKTHUKO-
OPHUECHTHPOBAHHBI

X 3a1a4,

11 kmaccos pelenus 3a1a4
Htoro no paszneny 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO
YACOB I10 170 4 16

ITPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KoanuecTBo yacos JIeKTPOHHbIE
Ne ara u¢posBbie
Tema ypoka A i pp
n/n Bcero | Konrpoabnbie | IlpakTuyeckue | m3ydeHusi | o0pasoBaTeibHbIE
padoThI padoThbI pecypcbl
1 dusnka — pyHAaMeHTaIbHas HayKa O 1 bubnuoreka [IOK
IIpUpPOJIE https://m.edsoo.ru/ff0c32e2
> HayuHblii MeTOT TO3HAHUSI K1 METOBI 1 bu6nuoreka [JOK
nccaenoBaHus GU3NIECKUX SBICHUN https://m.edsoo.ru/ff0c32e2
DKCHEPUMEHT U TEOPUS B ITPOLIECCE
P P P bu6mmoreka [IOK
3 nmo3HaHus npupoasl. Habmroaenue n 1
https://m.edsoo.ru/ff0c32e2
AKCTICPUMEHT B (PU3HKE
4 Crioco0ObI U3MEpEeHHS (PU3HUCCKUX 1 bubmuorexa [JOK
BEJIMYUH https://m.edsoo.ru/ff0c32e2
AOCOIOTHAS U OTHOCHTEIbHAS
5 MOTPEUIHOCTH U3MEPEHUH (PU3NUECKUX 1 bubmmorexa LHOK
p p https://m.edsoo.ru/ff0c32e2
BEJINYUH
MopenupoBanue B pusuke. Ponb u
6 MecTo GU3UKU B OpMUPOBAHUHT 1 bubmuorexa [JOK
COBPEMEHHOM HAYYHOU KapTHUHBI MUPA, https://m.edsoo.ru/ff0c32¢2
B MIPAKTHUYECKOU JIEATENbHOCTH JIIOACH
Mexauunueckoe asmxenue. Cucrema
7 otcueTra. OTHOCUTEIBHOCTD 1 bu6mmoreka [IOK
MEXaHU4YeCKoro AsuxeHus. [Ipsmas u https://m.edsoo.ru/ff0c32e2
oOpaTHas 3a/1a4yu MEXaHUKH
8 Panunyc-BekTop MarepuaibHON TOYKH, 1 bubmnorexa [JOK




€ro NpoCKuuMu Ha OCU KOOpAMWHAT.

Tpaekropus. [lepemenienne. CKOpoCTb.

NX npoekiuu Ha ocu KOOpAUHAT

https://m.edsoo.ru/ff0c372¢

PaBHOMEpHOE NIpsAMOJIUHEITHOE
nsuxenue. ['paduyeckoe onucanue

bu6mmoreka [IOK

9
PABHOMEPHOT'O IIPSIMOJIMHEUHOTO https://m.edsoo.ru/ff0c372e
JBAKEHUS

10 CroxxeHne nepeMenieHnii 1 CKOPOCTEH. bubmuorexa [JOK
Pemenue 3anau https://m.edsoo.ru/ff0c372¢
HepaBnomepHoe nBuxeHuE.

1 MrHoBeHHas CKOPOCTh. Y CKOPEHHE. bubmuotexa [JOK
[IpsiMonHENHOE IBHKEHHE C https://m.edsoo.ru/ff0c372e
MIOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onncanue

pad . bubmnorexa [JOK
12 MPSAMOJIMHEHHOTO IBUKEHUS C
https://m.edsoo.ru/ff0c372¢
ITOCTOSIHHBIM YCKOPEHUEM
CBobOoaHOe nageHue. Y CKopeHue

13 CBOOOIHOTO ITaJ€HNA. 3aBUCUMOCTD bu6mmoreka [IOK
KOOPJUHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/ff0c372e
BpPEMEHU U UX rpaduku

14 JIBrokeHue Tena, OpOIIeHHOTO MO/ bubmuorexa [JOK
YTJIOM K TOPU30HTY https://m.edsoo.ru/ff0c372e
KpuBonunelinoe asuxenue. JBrmxkeHue
10 OKPY>KHOCTH. YTJIOBas U JIMHEHas

Bbu6nuoreka [JOK
15 ckopocTtsb. [lepuon n yacrora.
https://m.edsoo.ru/ff0c372¢
[leHTpOCTpEMUTENBHOE U TIOJIHOE
YCKOpEHUE
bubmuorexa [JOK
16 KontponbHas paboTa mo teme 1

https://m.edsoo.ru/ff0c372¢




"Kunematnka"

[TepssIii 3ak0H HproTOHA.
HNuepumanpHble CUCTEMBI OTCUETA.

Bbubnmuoreka [JOK

17
[IpuHnun otHOCUTENBHOCTH [ anumes. https://m.edsoo.ru/ff0c372e
HeunepnuanbHabie cHCTEMBI OTCUETA
18 Cuna. PaBHOIEHCTBYIOIIIAS CHIIa. bubmuorexa [JOK
Bropoii 3akoH HeroTona. Macca https://m.edsoo.ru/ff0c372e
19 B3aunmoneiictue ten. Tpernil 3aKoH Bbu6nmuoreka [JOK
HsroTona https://m.edsoo.ru/ff0c3ada
[Tpunin cynepno3uiuu cui. Pemenne
PHHL YIep B bu6mmoreka [IOK
20 3a/1a4 Ha IPUMEHEHUE 3aKOHOB
https://m.edsoo.ru/ff0c3ada
Hprorona
3aKOH BCEMUPHOT'O TATOTECHHUSI.
21 BKBI/IBaJ'IeHTIfOCTB rpaBUTALIMOHHOMN U bubmmorexa [TOK
. P B https://m.edsoo.ru/ff0c3ada
WHEPTHOU MaccChl
2 Cuna TSKeCTH U YCKOPEHHE bubmmoreka [JOK
CBOOOIHOTO TTaJICHUS https://m.edsoo.ru/ff0c3ada
JIBrokeHre HeOECHBIX Te U X
3 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubmmoreka [IOK
KOCMHUYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/ff0c3be8
Kennepa
bu6nuoreka [JOK
24 Cuna ocTu. 3akoH ['yka. Bec Tena
yrpyr K https://m.edsoo.ru/ff0c3be8
Cuna tpenus. [Ipupona u BUIbI cui
25 T eHI/IHp IIBI/I)KeIfI/IepB I:KI/I Kofm U rase bubmorexa HOK
P . A https://m.edsoo.ru/ff0c3be8
C YU4ETOM CHJIBI COITPOTUBIICHUS CPEIBI
26 Hanenue. ['napocraruueckoe bubmuorexa [JOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/ff0c3be8




AOGCOJIFOTHO TBEPJIOE TEIIO.

27 IlocTynarenbHOE U BpallaTeabHOE bubnmorera LHOK
https://m.edsoo.ru/ff0c3be8

JBUKEHUE TBEPIOTO Tella

8 MOMEHT CHJIBI OTHOCUTEIBHO OCH but6mmoreka [IOK
BpaieHus. [1neqo cuibl https://m.edsoo.ru/ff0c3be8
CnoxxeHue Cuil, MPUIOKEHHBIX K

29 TBepaoMy Teny. LleHTp TskecTu Tena. Bbubmuotexa [JOK
VYcnoBus paBHOBECHS TBEPJIOTO TeEIIA. https://m.edsoo.ru/ff0c3be8
Bunel paBHOBecHs

30 Pemrenue 3agau

31 KonTponbHas pabota mo Teme
"Tunamuka. CtaTuka TBepaoro Temna"
Nmnynbc maTepuanbHON TOYKH,

3 CHUCTEMbI MaTepUaIbHbIX TOUEK. [{eHTp bubnuotexa [JOK
MacC CUCTEMBI MaTEpUaAIbHBIX TOYEK. https://m.edsoo.ru/ff0c3be8
Teopema o ABMKEHUU LIEHTpa Macc
NMnynbc cuibl 1 M13BMEHEHUE UMITYJIbCA

33 Tena.y 3aKOH COXpaHEHUS I/IMl'Iy.]'II)CZ.. bubmorexa OK
PeaKTHEHOE TBIDKEHIE https://m.edsoo.ru/ff0c3be8
MoOMEHT uMITyJIbCca MaTepruaIbHON

34 To4ku. [Ipencrasienue o coxpaHeHuu bubmuotexa [JOK
MOMEHTA UMITYJIbCa B LIEHTPAIBHBIX https://m.edsoo.ru/ff0c3be8
TOJISIX

35 Pemrenue 3agau npeseHTaums
Pabora cuibl Ha MaJIOM U HA KOHEUHOM

36 nepemenieHuu. ['paduueckoe bubnuotexa [JOK

MpeICTaBICHUE PaOOThI CHITHI.
MOoOIIHOCTD CHJIBI

https://m.edsoo.ru/ff0c3el8




Kunernueckas sueprus. Teopema 06

bu6mmoreka [IOK

37 M3MEHEHUN KMHETHYECKOW SHEpTUu
. p https://m.edsoo.ru/ff0c3el8
MaTepuaibHON TOUKU
[ToTeHImanbHbIEC U HEMOTEHIMAJIbHbBIC
bu6mmoreka [IOK
38 cunbl. [loreHunanbHas sHEpPrusi.
https://m.edsoo.ru/ff0c3el8
Bropas kocMuueckasi CKOpocTh
Tpetbst KocMUYecKast CKopocThb. CBS3b
paboThl HEMOTEHITUATBHBIX CHJI C
. bubmuorexa [JOK
39 W3MEHEHUEM MEXaHUYECKOW SHEPTUM
https://m.edsoo.ru/ff0c3el8
CHUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYECKOU SHEPTUU
Yapyrue u He € CTOJIKHOBEHUS.
byr YHPYT N bubmuorexa [JOK
40 VYpaBHenue bepuyiuu s ueanbHOM
https://m.edsoo.ru/ff0c3el8
KUJKOCTH
41 KonTponbHas pabota o Teme "3aKoHbI
COXPAHEHHUS B MEXaHUKe"
Pa3Butue npeacrasieHuil 0 IIPUPOIE
P pup bu6mmoreka [IOK
42 termnoThl. OcHOBHBIE TosioxkeHust MKT.
https://m.edsoo.ru/ff0c7410
Huddysus. BpoyHoBckoe ABHKEHHE
Ctpoenue ra3000pa3HbIX, KUIKUX U
43 TBEPABIX TEJ. XapaKTep IABUKEHUS U
B3aMMO/ICVCTBUS YaCTHI] BEILIECTBA
Macca u pa3mepbl MOJIEKYJT (ATOMOB).
P P ya( ) bubmuorexa [JOK
44 KomnuectBo BemectBa. [locTosinnas
https://m.edsoo.ru/ff0c7410
ABorazipo
45 Temneparypa. TemioBoe paBHOBECHE. bubmuorexa [JOK
[ITkana [ennscus https://m.edsoo.ru/ff0c74f0
46 Pemrenue 3agau npeseHTaums




47

Wneanpueiii ras. 'a3oBbie 3aKOHEI

48

VYpaBuenue MenneneeBa-Kiamneiipona.
Pemrenue 3agau

49

AOcoiroTHas Temmeparypa. 3akoH
JampToHa

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

50

M3omporieccsl B UcaIbHOM rase ¢
IMOCTOSTHHBIM KOJIMYECTBOM BEIECTBA

51

I'padmueckoe npencraBneHne
M30TIPOIIECCOB: N30TepMa, U30X0pa,
n3obapa

bubmunoreka LIOK
https://m.edsoo.ru/ff0c7838

52

OcHoBHoe ypaBHeHue MKT

53

Pemrenue 3agau

npesetauua

54

CBsi3b a0CONIOTHON TEMIIEPATYyPHI
TEPMOJIUHAMUYECKON CUCTEMBI CO
CpeaHel KHHETUYECKON dHEprue
ITOCTYIATEIBHOIO TEIJIOBOIO IBUKEHUS
e€ JacTuil

bubmunorexa LIOK
https://m.edsoo.ru/ff0c7838

55

O0001IeHYE ¥ CUCTEMATU3ALUS 3HAHUI
o teme "OcuoBpl MKT"

npe3seHTauunA

56

KontponbHas padota nmo Teme "OCHOBBI
MKT"

57

TepMoauHamuyeckas cucrema. 3alaHue
BHEIIHUX ycyioBui st T/l cucteMsl.
Buemnue u BHyTpeHHUE TapaMETPBhl.
ITapamerpsl T/l cucTemsl Kak cpeaHue
3HAYCHMS BEJIMUMH, OIICHIBAIONINX €&
Ha MUKPOCKOITMYECKOM YPOBHE

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

HyneBoe Hauano TepMOAMHAMUKH.

but6mmoreka [IOK




CamonpousBoiibHas penakcarus T/
CHUCTCMBI K TCIIJIOBOMY PABHOBCCHUIO

https://m.edsoo.ru/ff0c7838

Mopens uaeanbpHOro raza B

bu6mmoreka [IOK

59 TepMOJAMHAMUKE. Y CJIOBUS
. https://m.edsoo.ru/ff0c7838
MPUMEHUMOCTHU 3TOU MOJEIH
60 VYpaBuenue Menpaeneesa-Knanelipona u bubanorexa [HOK
BBIPAYKEHHE 11 BHYTPEHHEW SHEPTUU https://m.edsoo.ru/ff0c7838
Bripaxkenue 1i1s1 BHyTpEHHEH SHEPTUHU
61 OJHOATOMHOTI'0 UJI€AJIbHOTO rasa. bubmnorexa [JOK
KBazucrarnueckue u HecTaTUUECKHUE https://m.edsoo.ru/ff0c7838
MIPOLIECCHI
DnemeHTapHas pabora B
62 TepMonHaMuKe. Beraucienue padboTsl bu6mmoreka [IOK
o rpaduKy nporecca Ha pV- https://m.edsoo.ru/ff0c7838
quarpaMme
Termonepenaya Kak crmocod M3MEHEHUS
P . bubmuorexa [JOK
63 BHyTpeHHel sneprun TJl cucremsl 6e3
https://m.edsoo.ru/ff0c7ac0
COBEPIICHUSI pabOTHI
64 KonBexkuusi, TEmI0npoBOgHOCTD,
U3IIy4eHUe
KonunuecTtBo TemnoTsl. TennoéMkocTh
65 TeJa. Y IeIpHas U MOJIsIpHas Bbubnmuoreka [JOK
TEMIOEMKOCTH BEIllECTBA. Y JIeNbHAs https://m.edsoo.ru/ff0c7aec0
TEIJIOTa CTOPAHMS TOILJIMBA
66 Pacuér konmyecTBa TEMIOTHI IPU bubmuorexa [JOK
TerIonepeaade https://m.edsoo.ru/ff0c7aec0
67 [TonsiTue 06 annabaTHOM TIpoIIEecce. bu6mmoreka [IOK

[TepBbIii 3aKOH TEPMOAMHAMUKHU

https://m.edsoo.ru/ff0c7ac0




KomnnuecTBo TeminoTel u paboTa Kak

bu6mmoreka [IOK

68 MEpPbI H3MEHECHUS BHYTPCHHEH SHEPIUU
p yIp P https://m.edsoo.ru/ff0c5¢36
T]I cuctembl
BTopoii 3ak0H TepMOIMHAMUKY 151
69 PaBHOBECHBIX U HEPABHOBECHBIX bubmuorexa [JOK
nporeccoB. HeoOpatumocTts https://m.edsoo.ru/ff0c7ae0
MPUPOIHBIX MPOLIECCOB
70 [TpuHUMIIBI JEWCTBUS TETLIOBBIX bu6mmoreka [IOK
MammH. KITJ] https://m.edsoo.ru/ff0c7aec0
71 MaxkcumanbsHoe 3Hadenue KITJ. Iuxn bubmuorexa [JOK
Kapno https://m.edsoo.ru/ff0c7ae0
72 Pemrenue 3agau
OKOJIOTMYECKHUE aCIICKThI
73 HCIIOJIb30BaHUS TEIJIOBBIX ABUTATEICH. Bbubnmuoreka [JOK
TernoBoe 3arpsi3HEHUE OKPY KarOIEen https://m.edsoo.ru/ff0c5c36
Cpelibl
74 Pemrenue 3agau
O06o001IeHre U CUCTEMaTU3aIMs 3HAHUH
" bubmmoreka [JOK
75 o teme "TepmonnHamuka. Ternossie
" https://m.edsoo.ru/ff0c5¢36
MAaIIUHbI
76 KonTponbHas pabora mo teme
"Tepmoannamuka. TenaoBsie MalIUHbI"
[TapooGpa3oBanue U KOHICHCAIINS.
poobp bu6mmoreka [IOK
77 Ucnapenue u kunenue. Y nejbHast
https://m.edsoo.ru/ff0c5c36
TEIUIOTa MapooOpazoBaHUS
Hacelmenanie 1 HeHACHITIIEHHBIE TTapHhI.
P Bbu6nuoreka [JOK
78 KauecTBeHHas 3aBUCUMOCTD INIOTHOCTH

" JABJICHUA HACBIMICHHOTI'O Iapa OT

https://m.edsoo.ru/ff0c5c36




TEMIIEPaTypbl, UX HE3aBUCUMOCTh OT
00bEMa HACKIIIEHHOTO Tapa.
3aBUCHUMOCTh TEMIIEPATyphl KUTICHUS OT
TaBIICHUS B KHUJIKOCTH

BraxxnocTs Bo3myxa. AGComoTHAS U

bu6moreka [IOK

79
OTHOCUTEIbHASA BIAKHOCTH https://m.edsoo.ru/ff0c5¢36
80 Pemenue 3agau
Tépnoe Teno. Kpucrannuueckue u
81 aMop ¢HbIC TETA I?AHI/BOT OIIUS CBOMCTB bubmmorexa LHOK
p ’ p https://m.edsoo.ru/ff0c5c36
KpUCTAJIJIOB
[TnaBneHue u KpuCTaIM3AIHA.
P but6mmoreka [IOK
82 VenapHas TEIJIOTA IUIABICHUS.
https://m.edsoo.ru/ff0c5¢36
Cybnumarus
eopmanmu TBEPAOTO TENA.
Alegopan P2 bubmuoreka [IOK
83 Pactsikenne u cxxatue. Casur. Moaynb
. https://m.edsoo.ru/ff0c5¢c36
IOnra. [Ipenen ynpyrux nedopmarimii
TennoBoe paciMpeHue KUJIKOCTEN U
N P P bubmuoreka [IOK
84 TBEPABIX T€JI. AHFAPMOHU3M TEIUIOBBIX
N https://m.edsoo.ru/ff0c5¢c36
KOJIeOaHWH YaCTHI] BEIIECTBA
85 [IpeobpazoBanue 3HEpruu B (Ha30BBIX bubnuoteka [JOK
nepexoaax https://m.edsoo.ru/ff0c5¢36
86 VYpaBHEHHE TEIJIOBOTO OajlaHca
87 Pemenue 3agau
[ToBepXHOCTHOE HATSIKEHUE.
28 Kanunnsipueie siBnenus. Jlapnenue non
HCKPUBJICHHON ITOBEPXHOCTBIO
xuakoctu. @opmyia Jlamnaca
&9 O06001IeHrEe ¥ cUCTEMaTU3aIlNs 3HAHUI npeseHTauma




1o Teme "ArperaTHble COCTOSTHUS
BeniecTBa. PazoBble nepexoas”

KontponbHas paboTa mo teme

90 "ArperaTHble COCTOSIHHS BEILIECTBA.
®da3oBble epexoab"”

DnekTpusanus Tel U €€ MposIBICHUSL.

91 Dnektpuyeckuii 3apsia. /[Ba Buna bubmmoreka [JOK
AJIEKTPUYECKUX 3apsiaoB. [IpoBoaHMKH, https://m.edsoo.ru/ff0c6bee
JUAJIEKTPUKU U TTOJTYIIPOBOTHUKHI
DeMeHTapHbBII JIIEKTPUUECKUN 3apsi.

P P P bu6mmoreka [IOK
92 3aKOH COXPaHEHMS ANEKTPUUECKOTO
https://m.edsoo.ru/ff0c6bce
3apsiaa

93 B3aunmoneiictBue 3apsanoB. Toueunbie bub6munorexa [IOK
3apsabl. 3akoH Kynona https://m.edsoo.ru/ff0c6bcc

94 Pemrenue 3agau

95 Onekrpudeckoe moje. Ero gelicteue Ha bubnunoreka [IOK
BIIEKTPUYECKUE 3aPS/IbI https://m.edsoo.ru/ff0c6bee
Hanpsk€HHOCTD 3JIEKTPUYECKOTO TOJIS.

96 [Tpo6uslit 3apsa. Jlunuu Bubmuotexa [JOK
HaIPSHKEHHOCTH 3JIEKTPUYECKOIO OIS, https://m.edsoo.ru/ff0c6bcc
OIHOPOAHOE JIEKTPUYECKOE MOJIE
[ToTreHUMAaTBHOCTH

bubmunoreka LIOK
97 3IEKTPOCTATUYECKOrO 1oJsi. PazHOCTh
https://m.edsoo.ru/ff0c6bce
MOTEHIMATIOB U HANPSKEHUE
[TorenimansHas >HEPTHS 3apsaa B
98 SIIEKT OCTaTI/IquKon]Z oJie ]i'IOTeHuHan bubmmorexa [OK
P ' https://m.edsoo.ru/ff0c6bcc
3IEKTPOCTATUUECKOTO OIS
99 CBs3b HANPSHKEHHOCTH OIS U bubnuoteka [JOK




Pa3HOCTHU MTOTEHITUAIOB JIJIS
3IEKTPOCTATUYECKOTO OIS

https://m.edsoo.ru/ff0c6bee

[IpuHIMI cynepno3uiuu

bu6mmoreka [IOK

100 JIEKTPUYECKUX MOJIEH https://m.edsoo.ru/ff0c84ae
101 Pemenue 3agau
102 ITone Toueunoro 3apsaa. Ilome bubmuorexa [JOK
PaBHOMEPHO 3apsHKEHHOMN cephl https://m.edsoo.ru/ff0c84ae
[Tone paBHOMEPHO 3apsIKEHHOTO IO
103 00bEMy mapa. [lone paBHOMepHO
3apsSOKEHHON OECKOHEYHOM MIIOCKOCTH
104 [IpoBOAHUKH B DIEKTPOCTATHICCKOM bubmuorexa [JOK
rnoJje. Y cjaoBrU€e PaBHOBECHUS 3apAJIOB https://m.edsoo.ru/ff0c84ae
105 JIM3IEKTPUKH U OJTYIPOBOJHUKH B bubmuorexa [JOK
3IEKTPOCTATUYECKOM I10JI€ https://m.edsoo.ru/ff0c84ae
106 | xonzencatops. Snectpotusoets buGmotexa LIOK
https://m.edsoo.ru/ff0c6938
IIJIOCKOTO KOHJEHCATOpa
107 [TapannensHOE coeqMHEHKE bu6mmoreka [IOK
KOHJIEHCAaTOPOB https://m.edsoo.ru/ff0c72c0
108 ITocnegoBarenbHOE COEAUHEHNE bubmuorexa [JOK
KOHJIEHCAaTOPOB https://m.edsoo.ru/ff0c72c0
109 OHeprus 3apsHKEHHOI0 KOHAEHCAaTopa bubmorexa HOK
https://m.edsoo.ru/ff0c72¢0
110 Pemenue 3agau
111 JIBro>keHue 3apsiKEHHOM YacTHUIIbI B bubmuorexa [JOK
OZHOPOIHOM DJIEKTPUYECKOM 10T https://m.edsoo.ru/ff0c72c0
112 Pemenue 3agau
113 O06001IeHrEe U cCUCTEMaTU3aIlHs 3HAHUI npeseHTauma




1o Teme "DiekTpuyeckoe noie"

114

KonTponbHas pabota mo Teme
"Dnektpuueckoe nosie"

Cuia toka. [TocToHHBIH TOK. Y CIIOBUA

115 CYIIECTBOBAHUS TTOCTOSIHHOT'O bubmorexa HOK
v https://m.edsoo.ru/ff0c7aec0
AIEKTPUUYECKOTO TOKA
116 Ucrounuku Toka. Hanpsxenne u 3/1C bubmorexa LOK
https://m.edsoo.ru/ff0c7ac0
117 3akoH OMa JyIsl ydacTKa Lenu. bu6nuoreka [JOK
DJIEKTPUYECKOE CONTPOTUBIICHUE https://m.edsoo.ru/ff0c7aec0
3aBHCUMOCTb CONPOTHUBIICHUS
118 OJIHOPOJIHOTO MPOBOJITHUKA OT €0 bu6mmoreka [IOK
JUIMHBI U IIJI0IAIN IIOIIEPEYHOI0 https://m.edsoo.ru/ff0c7ae0
CeYeHUst
119 Y nensHOe CONMPOTUBIICHUE BEIIECTRA.
Pemenue 3anau
120 ITocnegoBarensHOE, MapamieabHOE, bu6mmoreka [IOK
CMEIIAHHOE COEIUHEHNE IPOBOIHUKOB https://m.edsoo.ru/ff0c7ae0
121 Pacuér pa3BeTBIEHHBIX AJIEKTPUUECCKHUX bubmuorexa [JOK
neneii. [lpaBuna Kupxroga https://m.edsoo.ru/ff0c7ae0
122 Pemtenue 3agau
123 Pabota smekTprueckoro Toka. 3akoH bubmuorexa [JOK
JIxoyna —Jlenua https://m.edsoo.ru/ff0c7838
124 Pemtenue 3agau
MOUIHOCTB 3JEKTPUIYECKOTO TOKA.
B P bu6mmoreka [IOK
125 TemmoBast MOIITHOCTE, BRIACIIICMAasI Ha
https://m.edsoo.ru/ff0c7838
pe3ucrope
126 Pemrenue 3agau




OJ1C u BHyTpEeHHEE COMPOTUBIICHUE

bu6mmoreka [IOK

127
HCTOYHHKA TOKA https://m.edsoo.ru/ff0c82ba
18 3akon OMa 1S MOJTHOM (3aMKHYTOM ) bu6mmoreka [IOK
JIEKTPUYECKOM LN https://m.edsoo.ru/ff0c82ba
129 Pemenue 3anau
130 MoniHoCTh HCTOYHHUKA TOKA
131 Kopotkoe 3ambikanne
132 Konpaencarop B 11emu mocTosIHHOTO bubmuorexa [JOK
TOKa https://m.edsoo.ru/ff0c82ba
133 Pemrenue 3agau
134 Pemenue 3agau mo treme "IlocTostHHBIN
AJIEKTPUYECKUM TOK"
Pemenue 3agau mo treme "IlocTostHHBIN
135 . npeseHTaumsa
AIEKTPUUECKUN TOK
136 Pemrenue 3agad mo teMme "IlocToSSHHBIN
AIEKTPUUYECKUNA TOK"
O06001IeHrEe ¥ cUCTEMaTU3aIlNs 3HAHUI
137 1o TeMe "[10CTOSAHHBIN IIEKTPUUECKUI npeseHTauma
TOK"
Hanpaenenus noozomosxku
Cuvizpanckozo ¢unuana Camapckozo
20Cy0apcmeeHH020 MeXHUYECK020
YHUgepcumema
138 KontponbHas padoTa mo teme
"TIoCTOSHHBIN 3IEKTPUUECKUIN TOK"
DneKkTpruyecKasi MpoOBOAUMOCTD
. bubmuorexa [JOK
139 Pa3IMYHBIX BEUIECTB. DIEKTPUUYECKUI
https://m.edsoo.ru/ff0c82ba
TOK B MeTayiaXx. CBEpXMpOBOAMMOCTD
DNEeKTPpUYECKHU TOK B pacTBOpax U
Bbu6nuoreka [JOK
140 pacmiaBax 3J€KTPOJIUTOB. 3aKOHbI

httrno//vn adonn vt [FNARNVY A




®Dapazes 1S AIEKTPoIn3a

141 DnekTpuyeckuil Tok B razax. [lmasma bubmmoreka [JOK
https://m.edsoo.ru/ff0c82ba
142 DJIEKTPUYECKUH TOK B BAKyyMe. bubmuorexa [JOK
Bakyymubie mpu0Oopbl https://m.edsoo.ru/ff0c82ba
143 DNEKTPUYSCKUM TOK B bubmuorexa [JOK
IMOJIyIIPOBOJHHAKAX https://m.edsoo.ru/ff0c82ba
144 [ToaynpoBoAHUKOBBIE IPHOOPHI
DU3NYECKUI TPAKTUKYM I10 TEME
"M3MepeHue Cuiibl TOKa U HapsHKEHUs
B LIETIH MIOCTOSTHHOTO TOKA MPH MTOMOIIN
GHATOTOBBIX 1 IH(pPOBHIX Ob6opyposaHnA KabuHeTa
145 U3MEPHUTEIBHBIX MPUOOPOB" WK
" o «Toukn pocta»
3HaKOMCTBO C LU(POBOIA
nabopartopueit o ¢puzuke. [Tpumepsr
u3MepeHus: GU3NYECKUX BETUUUH MTPU
MOMOIIY KOMIIBIOTEPHBIX TaTYUKOB"
DU3NYECKUI TPAKTUKYM I10 TEME
146 "N3yueHrne HepaBHOMEPHOTO JABUKEHUS O6opynoBaHUA KabuHeTa
C LIEJIBIO ONPEIETIECHUS MTHOBEHHOMN «TOYKM pocTa»
ckopoctH"
DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHHUs pu
MPSIMOJIMHEITHOM paBHonyKopeHHOM OBopyA0BaNMA KaBUHETa
147 NBWKCHUU 110 HAKJIOHHOU IIOCKOCTH"
" «TOYKM pocTa»
nmu "MccnenoBanue 3aBUCUMOCTH IIyTH
OT BPEMEHH IPU PAaBHOYCKOPEHHOM
NBIKEeHUN"
Pu3nYecKuil IPAKTUKYM I10 TEME OBopya0BaHNS KaBuHeTa
148 "U3mepeHue yckopeHusi CBOOOHOTO

«TAuvia NnArTan




najgeHus" win "N3yuenue aBUKEHUS

Temna, OpOIIEHHOTO TOPU30HTAIHHO"

149

DU3NYECKUI TPAKTUKYM I10 TEME
"M3y4yeHue IBU>KEHUA Tela 1O
OKPY>KHOCTH C TTIOCTOSIHHOM 1O MOJTYJIIO
ckopocthio" win "MccnenoBanue
3aBUCUMOCTH TIEpHoJ1a oOparieHus
KOHHYECKOTO MasTHHKA OT €TI0
napamerpoB"

O6opynoBaHus KabuHeTa
«TouKM pocTta»

150

DOuU3nIeCcKuil MPaKTUKYM 110 TEME
"M3MmepeHune paBHOJCHCTBYIOIIECH CHITbI
MIPU ABMKEHUU OpyCKa 10 HAKJIOHHOU
miockoctu" min "lIpoBepka runoTessl
0 HE3aBUCHUMOCTU BPEMEHH JIBHIKCHHS
Opycka 1o HaKJIOHHOM TIOCKOCTH Ha
3aJJaHHOE PACCTOSIHUE OT €ro Macchl”

O6opynoBaHus KabuHeTa
«TouKM pocTta»

151

DuU3NYECKU MPAKTUKYM 10 TEME
"HccnenoBaHue 3aBUCUMOCTH CHUIT
YIPYTOCTH, BOSHUKAIOUINX B MIPYKIHE
U pEe3MHOBOM 00paslie, OT UX
nedopmaruu” uin "M3ydeHue
JBUKCHHSI CHCTEMBI T, CBSI3aHHBIX
HUTBIO, [IEPEKUHYTON Yepe3 JIETKUI
650K"

O6opynoBaHus KabuHeTa
«TouKM pocTta»

152

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenune kodhduiimenTa TpeHus mno
BEJIMYMHE YTIIOBOTO KO3 HIMEeHTa
3aBucuMoctu Frp(N)" mnun
"HccnenoBanue NBHKEHUS OpycKa 1O
HAKJIOHHOH TJIOCKOCTH € TIEPEMEHHBIM

ObopyaoBaHuA KabnHeTa
«TouYKM pocTta»




Kod(purmeHToM TpeHus" U
"N3y4yeHue JBUKEHUS Ipy3a Ha Baly €
TpeHuem"

153

®uU3NYECKU MTPAKTUKYM 10 TEME
"HccnenoBanue yciaoBUl paBHOBECHS
TBEPJIOTO TEJA, UMEIOIIETO OCh
BpaiueHus" uin "Koncrpynposanue
KPOHILITEHHOB U PACUET CUJIT
ynpyrocta" unu "HU3yuenne
YCTOMYHMBOCTH TBEPIOTO TeEINa,
HMMEIOILETO TUIOMIAlb OMOPHI"

O6opynoBaHus KabuHeTa
«TouKM pocTta»

154

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenue ummynbca Tena 1no
TopMo3HOMYy nyTH" win "M3mepenne
CHJIBI TSITH, CKOPOCTH MOJIETH
JIEKTPOMOOMIISL U MOIIIHOCTH CHJIBI
Tsru" uinu "CpaBHEHHE U3MEHEHUS
UMITyJIbCA TEJIA C UMITYJIBCOM CHJIBI"
unu "UccnenoBanue coxpaHeHUs
UMITyJIbCA TIPU YIIPYTOM
B3aumoercTeun" uinu "N3mepenue
KMHETUYECKOM SHEPTUU TeJla 110
TOpPMO3HOMY IIyTH"

ObopyaoBaHuA KabnHeTa
«TouKM pocTta»

155

DuU3NYECKU MPAKTUKYM 10 TEME

"M3y4yeHnre u30TepMUUYECKOTO Mpolecca

(PEKOMEHI0BAHO UCIIOIb30BAHUE
nudpoBoii maboparopun)" umu

"M3y4yeHnre u30XOopHOro mnpoiecca” Win
"N3yuenune n306apHOro npouecca' uiu

O6opynoBaHus KabuHeTa
«To4km pocta»




"I[IpoBepka ypaBHEHUSI COCTOSAHUS"

156

DU3NYECKUI TPAKTUKYM I10 TEME
"U3mepenue yaenbHOl TemIoEMKOCTH"
unu "MccnenoBanue mpoiecca
OCTBIBAHMS BEUIECTBA" WIIH
"HccnenoBanue aqnabaTHOro
npouecca” uiu "HU3ydenue
B3aMMOCBSI3U YHEPTUU
MEXMOJIEKYJISIPHOTO B3aUMOJECHCTBUS U
TEMIIEPATYPbI KUIIEHUS )KUIKOCTEN"

O6opynoBaHus KabuHeTa
«TouKM pocTta»

157

DU3NYECKUI TPAKTUKYM I10 TEME
"N3y4yeHne 3akOHOMEPHOCTEM
HCTapeHus KUJIKOCTEN" i
"U3mepeHue yaenbHOM TEMI0ThI
riaByieHus apaa’ wim "M3yyenue
CBOMCTB HACBIILIEHHBIX AapoB" WU
"N3mepenne abCOTIOTHOMN BIAKHOCTH
BO3/lyXa U OLIEHKA MaccChl apoB B
nomenieHuun". M3mepenue
Kod(ppuImeHTa moBEPXHOCTHOTO
HATSKEHUS

O6opynoBaHus KabuHeTa
«To4km pocta»

158

DU3NYECKUIN TPAKTUKYM I10 TEME
"HaOmroeHue npeBpaiieHus SHeprun
3apsSHKEHHOI0 KOHAEHCATOpa B YHEPTHIO
W3JIyYEHHS CBETOaMOA" WU
"N3y4yeHne NpoTeKaHUsl TOKA B LIETIH,
coJieprKalleil KoHaeHcarop' win
"Pacnipenenenue pasHOCTH
MTOTEHITUAJIOB (HAMPSDKEHUS) TIPU

O6opyaoBaHus KabuHeTa
«TouYKM pocTta»




[0CJIEI0BATEIBHOM COEIMHEHUN
KOHJIEHCaTOpoB"

159

DuU3NYECKU MPAKTUKYM 10 TEME
"HccneqoBaHue CMEIIAaHHOTO
COEMHEHUS PE3UCTOPOB" MIH
"U3mepenue yneabHoro
COIIPOTHBIIEHUS IPOBOJHUKOB" WIIN
"HccneagoBannue 3aBUCUMOCTH CUJIBI
TOKA OT HAIPSLKSHUS JJIs JIaMITb
HakajauBaHUs"

O6opyaoBaHus KabuHeTa
«TouKM pocTta»

160

®uU3NYECKUN MTPAKTUKYM 10 TEME
"Habmonenue anmekrponusa’ wim
"N3mepenue 3apsiia OHOBAJIEHTHOTO
noHa" unu "MccnenoBanue
3aBUCUMOCTH COTPOTUBIICHUS
TEpPMOpPE3UCTOPa OT TEMIIEPATyphl" WU
"CHATHE BOJIBT-aMIIEPHOU
XapaKTEPUCTUKHU Auoaa"

O6opynoBaHus KabuHeTa
«TouKM pocTta»

161

PeszepBHbIil ypok. O0001ICHHE 1
cucreMaTrmni3anuia 3HAHUU IO TEME
"Kunemaruka"

162

PesepBHbIil ypok. O0001ICHHE 1
CHCTEMaTHU3allUs 3HAHHUI 110 TEME
"lunamuka"

163

PeseprubIil ypok. O600611eHIE 1
cUCTeMaTH3alusl 3HaHUH 10 TeMe
"Craruka TBEpAoro remna"

164

PeseprubIil ypok. O60061eHIE 1
CHCTEMaTH3alus 3HAHUH 110 TEME




"3aKOHBI COXpaHEHHS B MEXaHUKE"

165

PesepBHbIil ypok. O0001ICHHE 1
cUCTeMaTH3alusl 3HaHHU 10 TeMe
"OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM
Teopun"

166

PeszepBHbIit ypok. O6001ICHHE 1

CUCTEeMAaTH3aIHsI 3HAHHA 110 TeMe
"TepmonuHamuka. TenaoBble MalIMHbI'
Ilpogheccuonanvnasn oeamenvrnocms 6
oonacmu ¢usuku. Hanpaenenusn
noozomoexu Camapckozo
20Cy0apcmeeHH020 MexXHU4ecKo2o
YHUgepcumema

167

PeseprubIil ypok. O600611eHIE 1
cCUCTeMaTH3alusl 3HaHHUH 10 TeMe
"ArperaTHbl€ COCTOSIHUSI BELLIECTBA.
®da3oBbIe nIepexoab"

168

PeseprubIil ypok. O60061eHIE 1
cCUCTEeMaTH3alusl 3HaHUH 10 TeMe
"Dnektpuueckoe mosie"

169

PeszepBHbIil ypok. O6001ICHHE 1
CUCTEMaTu3anuia 3HAHUH 110 TEME
"IToCTOSHHBIN NEKTPUUECKUN TOK"

170

PesepBHbIil ypok. O6001ICHHE 1
cucTeMaTHU3alus 3HaHUH 10 TemMe
"Toku B pa3nIn4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

16




11 KIIACC

KoanuecTBo yacos JIeKTPOHHbIE
Ne ara u¢posBbie
Tema ypoka A i pp
n/n Bcero KonTpoubnbie | IIpakTnuyeckue | u3ydeHHs1 | oOpa3oBaTe/ibHbIE
padoThI padoThI pecypcebl
B3anmoneicTBre NOCTOSTHHBIX
A Bbu6nuoreka [JOK
1 MarHuTOB U TPOBOJTHUKOB C TOKOM. 1
https://m.edsoo.ru/ff0c9778
MaruuTHoe nosie. ['unoreza Amnepa
BexTop MarHuTHOM UHIAYKLIHH.
2 ITpun pI/IH CynepIio3u Ii[IZ NLIIarHHTHLIx 1 bubmorexa HOK
P Uu P B . https://m.edsoo.ru/ff0c9778
nosiei. JInHuKM MarHUTHON MHAYKIIMU
3 MarsuTtHoe 10j1e IIPOBOJHUKA C TOKOM. 1 bubmnorexa [JOK
OmneIT Opcrena https://m.edsoo.ru/ff0c9778
4 Cuna Amriepa, e€ HanpaBJICHUE U 1 bubnnorexa [HOK
MOIyJIb https://m.edsoo.ru/ff0c9778
5 Pemenue 3agau 1
6 [Ipumenenue 3akoHa Amriepa. 1 bubanorexa [HOK
DNeKTpou3MepHUTEIbHbIE TPUOOPHI https://m.edsoo.ru/ff0c9778
Cuna Jlopenua, e€ HanpaBJIeHUE U
7 MOJyJib. JIBUKEHHE 3apsyKEHHOM 1 bubmuorexa [JOK
YacTUIIBI B OJTHOPOTHOM MarHUTHOM https://m.edsoo.ru/ff0c9778
noJie
8 Pemrenue 3agau 1
bu6nuoreka [JOK
9 Pa6ora cunsl Jlopenia 1
peHil https://m.edsoo.ru/ff0c9778
10 Pemenue 3amau 1 npeseHTaums

11

Mar»auTHoe 1oJIe B BEIIECTBE.

Bbu6nmuoreka [JOK




deppoMarHeTuku, napa- u

https://m.edsoo.ru/ff0c9778

JMaMarHeTUKHU
OcHOBHBIE CBOMCTBa
bu6mmoreka [IOK
12 ¢deppomarneTnkos. [Ipumenenue
https://m.edsoo.ru/ff0c9778
(dbeppoMarHeTuKoB
Pemrenue 3agad mo reMe "MargutHoe
13 | npeseHTauma
rnojue
14 Pemrenue 3agad mo reMe "MargutHoe
noze"
SIBeHue 3IeKTpOMarHuTHOM
P N bu6mmoreka [IOK
15 nHAyKIuu. [IoTok BeKTOpa MarHUTHOM
https://m.edsoo.ru/ff0c9778
WHIYKIUU
bu6mmoreka [IOK
16 OJ1C un 13078
A AYEQ https://m.edsoo.ru/ff0cal50
17 3aKOH 3JIECKTPOMarHuTHON MHIYKIIMU bu6nuoreka [JOK
®dapanes https://m.edsoo.ru/ff0cal50
18 Buxpesoe anexrpuueckoe noiie. Toku bubanorexa [HOK
dyko https://m.edsoo.ru/ff0cal50
19 OJIC MHIYKIIUHU B IBHKYIIUXCS bubmuorexa [JOK
MIPOBOJHUKAX https://m.edsoo.ru/ff0cal50
20 Pemenue 3agau
71 Tpasiio Jlenna bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50
NunyktuBHOCTH. Karymika
AV yi bu6mmoreka [IOK
22 WHAYKTUBHOCTH B L[ETIH MOCTOSTHHOTO
https://m.edsoo.ru/ff0cal50
TOKa
23 SBnenue camonnaykuuu. JJC bubmmoreka [JOK

CaMOMHAYKIIUN

https://m.edsoo.ru/ff0cal50




BHCPFI/ISI MAarauMTHOI'O ITOJIA KaTyHIKH C

bu6mmoreka [IOK

24
TOKOM. DJIEKTPOMarHuTHOE ToJie https://m.edsoo.ru/ff0cal 50
25 Pemrenue 3agau
O06001IeHre U CUCTEMAaTU3aIMs 3HAHUH
26 " " npeseHTaumsa
1o TeMe "DIEeKTPOANHAMHKA
7 KonTponbHas pabota mo Teme
"OnexTpoauHamuka'
KoneobarensHas cucrema. CBOOOIHEIE
bu6mmoreka [IOK
28 Kosebanus. ['apMoHnYeckue
https://m.edsoo.ru/ff0caf06
KoJIeOaHus
29 KuneMaTtnueckoe 1 THHAMHYCCKOC bu6nuoreka [JOK
omHcaHue KoueOaTeIbHbIX BIKCHUM https://m.edsoo.ru/ff0caf06
DHepreTudeckoe onrucanue. BeiBoj
JTUHAMHAYECKOT'O OIHUCAHUS
. bubmuorexa [JOK
30 TapMOHHUYECKHUX KOJIeOaHUH U3 UX
https://m.edsoo.ru/ff0cb820
SHEPTEeTUYECKOT0 U KHHEMATHIECKOTO
OTHCaHUS
31 Awmrmutyna u $asza konebaHmit
[Tepuon u wactora konebanuit. [lepuon
MaJbIX CBOOOIHBIX KOJIEOaHUI
bu6mmoreka [IOK
32 MaTeMaTU4YeCKOro MasiTHuka. [lepuon
N https://m.edsoo.ru/ff0cb820
CBOOOHBIX KOJeOaHHI PYKUHHOTO
MasiTHHKA
33 3aTyxatromue KojieOaHusl. bu6mmoreka [IOK
Brinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/ff0cb820
bubmuorexa [JOK
34 ABTOKOJICOaHUS 1
https://m.edsoo.ru/ff0cb820
35 Pemrenue 3agau




Ypok-koupepenus "MexaHUYeCKHEe

36 KoJie0aHUs B MY3bIKAIbHBIX npeseHTauus
UHCTpyMeHTax"

37 O06001IeHrEe U cUCTEMaTU3aIUs 3HAHUI
o Teme "MexaHudyeckue KojieoaHus"

38 DNeKTpOMarHUTHBIE KOJICOaHUsI. bubanorexa [HOK
KonebaTenpHbI KOHTYD https://m.edsoo.ru/ff0cb9c4
dopmyna Tomcona. CBSI3b aMIUTUTYIBI

39 3a I:m;] KOHJICHCATOPa C aMILIUT ILO};I buGnnorexa LIOK

p p y https://m.edsoo.ru/ff0cb9c4
CHJIBI TOKA B KOJIEOATEIHHOM KOHTYPE

40 3aKOH COXpaHCHHS YHEPIUU B bubmuorexa [JOK
UJeaTbHOM KOJIe0aTeTbHOM KOHTYpE https://m.edsoo.ru/ff0cb9c4
3aTyxarolue IeKTPOMarHuTHbIE

X P bu6mmoreka [IOK
41 KosieOaHus. BeiHyXIeHHBIE
https://m.edsoo.ru/ff0cb9c4
ANIEKTPOMArHUTHBIC KOJeOaHus
[Tepemennsbiii Tok. Pe3uctop u
P P bu6mmoreka [IOK
42 KOHJIEHCATOP B LEMH NEPEMEHHOTO
https://m.edsoo.ru/ff0cca54
TOKa

43 Karymka MHIyKTUBHOCTH B LIETH bubmmoreka [JOK
IIEPEMEHHOI0 TOKA https://m.edsoo.ru/ff0cca54

44 3akon Oma Jy1s AJEKTPUUIECKOM 1enu
MEPEMEHHOT0 TOKa
MontHocTh IEPEMEHHOTO TOKA.

P N bu6mmoreka [IOK
45 AMIUTUTYIHOE U IEUCTBYIOIIEE
https://m.edsoo.ru/ff0cca54
3HAQUYE€HHE CUJIbI TOKA U HATIPSKEHUS
. bu6mmoreka [IOK
46 Pe3onaHc B anekTpuyuecKkoil nenu
https://m.edsoo.ru/ff0cca54
47 Pemrenue 3agau




NneansHbiif Tpanchopmarop.

bu6mmoreka [IOK

48 [IpouzBoacTBO, nepenaya u
P > TP - https://m.edsoo.ru/ff0cca54
noTpedieHne NEKTPUIECKON YSHEPTHH
DKOJIOTUYECKHE PUCKHU TTPU
MIPOU3BOJCTBE AIEKTPOIHEPIUH.
bu6mmoreka [IOK
49 KynbTypa ncnosnb3zoBanus
N https://m.edsoo.ru/ff0cca54
AJIEKTPOIHEPTUH B TOBCEAHEBHOM
AKUZHU
50 Pemrenue 3agau
51 Pemenue 3anau
O0001IeHrEe U cCUCTEMaTU3aIlHs 3HAHUI
52 1o TeMe "DJIeKTPOMarHuTHbIE
KosnebOanus"
53 MexaHU4eCcKHE BOJIHEI. Bbu6nuoreka [JOK
XapakTepUCTUKH MEXaHUYECKUX BOJIH https://m.edsoo.ru/ff0ccfe0
54 CBoiicTBa MEXaHMYECKUX BOJH
55 3ByK. XapakTepUCTUKH 3BYyKa
56 NudpazByk u ynpTpazsyk. lllymoBoe bubmmoreka [JOK
3arpsAI3HEHUE OKPYXKAIOLEH Cpebl https://m.edsoo.ru/ff0cccOc
57 Pemrenue 3agau
53 DJIEKTPOMArHUTHBIC BOJIHBI. bubmuorexa [JOK
N3nydeHue 371eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfel
59 DHeprust JIEKTPOMAarHUTHBIX BOJIH. bubmuorexa [JOK
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH https://m.edsoo.ru/ff0ccfe0
[IIkana 37€KTPOMarHUTHBIX BOJIH.
P bu6mmoreka [IOK
60 [IpumeneHue 3J1eKTPOMarHuTHBIX BOJIH
https://m.edsoo.ru/ff0ccfe0
B TEXHUKE U OBITY
61 [TpyuHUMIIBI PAUOCBS3U U npeseHTaLms




TeneBuieHus. Pannonokamusi.
DNEeKTpOMarHuTHOE 3arpsi3sHEHUE
OKpY>Karollen cpeibl

KontponbHas paboTa mo teme

62
"Konebanus 1 BOIHBI"

63 Cger. 3aKOH MPSIMOJIMHEHHOTO bubanorexa [HOK
pacupoCTpaHEHUs CBETA https://m.edsoo.ru/ff0cd350
Pemenue 3aga4 Ha NpyUMEHEHUE 3aKOHA

64 NPAMOJIMHEHHOTO aI(:n OCTpaHEHUsI bubmmorexa [IOK

P pactpoctp https://m.edsoo.ru/ff0cd350
cBeTa

65 Ortpaxenue cBera. [Lmockoe 3epkaino. bubmuorexa [JOK
Cdepuueckoe 3epkaio https://m.edsoo.ru/ff0cd350
[Ipenominenue cBeta. AGCOIIOTHBIN U
OTHOCHUTEJILHBIN IMOKA3aTellb

bu6mmoreka [IOK
66 npenomienus. [loHoe BHyTpeHHEe
. https://m.edsoo.ru/ff0cd350
oTpaxkeHue. [IpenenpHblii yroa
MIOJIHOTO BHYTPEHHETO OTPAKEHUS
Pemienue 3aga4 Ha npuMEHEHUE

67 3aKOHOB OTPAXEHUS U MPEIOMIICHUS
cBeTa
Xon ayded B mpusMe. Jlucrepcus

i P N A P bu6mmoreka [IOK
68 cBera. CIIOXKHBIN COCTaB OEJIOTO CBETA.
https://m.edsoo.ru/ff0ced22
Ber

69 JInn3pl. @OKYCHOE PACCTOSTHUE U bubmmoreka [JOK
OITUYECKas CHUJIa JINH3BI https://m.edsoo.ru/ff0cddle

70 [TocTpoenue n3o0paxeHU# B TMH3AX U bubmuorexa [JOK
WX CUCTEeMaXx. Y BEIUUYCHUE JTUH3bI https://m.edsoo.ru/ff0cddle

71 Pemenue 3aga4 Ha mocTpoeHue




M300pakeHUH, MTOTy4aeMbIX C
IIOMOIIIBIO JINH3

bu6mmoreka [IOK
72 ['ma3 kak ontuyeckasi cuctema
https://m.edsoo.ru/ff0cddle
Pemenue 3agau. [Ipenesnst
73 MPUMEHUMOCTH T'€OMETPUYECKOM
ONTHUKHU
74 CKOpoCTh CBETa M METO/IBI €€ bubmuorexa [JOK
A3MEPEHUST https://m.edsoo.ru/ff0ced22
75 Jucnepcus ceera bubmorexa HOK
https://m.edsoo.ru/ff0ced22
76 HNutepdepennus cBeta bubmorexa LOK
https://m.edsoo.ru/ff0ced22
KorepeHTHbIE HICTOUHUKH. Y CIIOBUS
P bu6mmoreka [IOK
77 HaOII0ICHUSI MAKCUMYMOB H
https://m.edsoo.ru/ff0cf862
MHHUMYMOB
78 Pemrenue 3agau
Bbu6nmuoreka [JOK
79 [Tpumenenue naTEphEpEHIINN
P pdepenn https://m.edsoo.ru/ff0ct862
R0 Jlndpaxus ceera bubanorexa [HOK
https://m.edsoo.ru/ff0cf862
Judpakunornas pemeérka. Y ciioBue bu6mmoreka [IOK
81 Y p
HaOJII0/ICHUS TJIAaBHBIX MAaKCUMYMOB https://m.edsoo.ru/ff0cf862
82 Pemrenue 3agau
33 [TorepedyHOCTh CBETOBBIX BOJIH. bubmmoreka [JOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf862
84 Pemrenue 3agau
85 CBeToBbIC SABJICHUS B IPUPOJIC bubmuorexa [JOK




https://m.edsoo.ru/ff0cf862

O06001IeHrEe U cCUCTEMaTU3aINs 3HAHUI

86 " " npeseHTaumsa
o Teme "Ontuka

R7 KontponbHas paboTa mo teme
«OnTuka»

['panu1lbl TPUMEHUMOCTH

28 KJIACCHYCCKON MEXaHUKH. 3aKOHBI Bbu6nuoreka [JOK
SIIEKTPOJVHAMUAKH U TTPUHIIUTI https://m.edsoo.ru/ff0cf862
OTHOCUTEITbHOCTH

29 [ToctynaTel cnenuaibHON TEOPUU bubmmoreka [JOK
OTHOCHUTEIBHOCTH https://m.edsoo.ru/ff0ct862
[IpocTpaHCcTBEHHO-BpEMEHHOM
uHTepBal. [IpeoGpazoBanus Jlopenua.

90 YcnoBre NPUYMHHOCTH. bubmmoreka [JOK
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. https://m.edsoo.ru/ff0cfa42
3aMeIJIeHre BPEMEHH M COKpaIleHUE
JUTUHBI

91 DHEPrusi ¥ UMITYJIbC PEISITUBHUCTCKOMN bubmuorexa [JOK
YaCTHULIbI https://m.edsoo.ru/ff0cfa42
CBs13b MaccChl € HEPIrUEN U UMITYIIbCOM

N P Y bu6mmoreka [IOK
92 PENATUBUCTCKON YaCTULBl. DHEPTHUS
https://m.edsoo.ru/ff0cfc68
MOKOSs
93 PaBHOBeCHOE TEMJIOBOE U3TyUEHUE bubmorexa [JOK
v https://m.edsoo.ru/ff0cfc68
b K K

94 3akoHn cMmelnenusa Buna n6mmorexa 110

https://m.edsoo.ru/ff0cfc68

95 I'umotesa M. Ilimanka o KkBaHTax. bu6mmoreka [IOK

doTouHbI

https://m.edsoo.ru/ff0cfel6




bu6mmoreka [IOK

96 OHe ¢ ¢poToHa
HEpIILA H HMITYJIRC GOTOH https://m.edsoo.ru/ff0cfel16
97 ®oroaddext. OnbiThl A. T bubmmoreka [JOK
CroneroBa. 3akoHbl hoTodPdekra https://m.edsoo.ru/ff0cffc4
VYpaBHeHue DUHIITEHA AJIs1
P " 8 " bubmuorexa [JOK
98 dbotoarddekra. "KpacHas rpanuia
https://m.edsoo.ru/ff0d015¢
dboTorddekra
99 JaBnenue cBera. Onbithl [1. H. bubmuorexa [JOK
JleGenera https://m.edsoo.ru/ff0d04a6
100 BoiHoOBEIE CBOMCTBA YaCTHIL
Bounnbl ne bpoiind. [[nmuHa BosHbI 1€
. Aeop A A bu6mmoreka [IOK
101 Bpoiins u pazmepst obmactu
. https://m.edsoo.ru/ff0d0afa
JIOKAJIU3aIMH IBIKYIICHCS YaCTHUIIBI
. bu6mmoreka [IOK
102 KopnyckyiisipHO-BOJIHOBOM Iyanu3m
https://m.edsoo.ru/ff0d091a
103 Judpakuus 3J1eKTpOHOB Ha bubmuorexa [JOK
KpHUCTaJLIax https://m.edsoo.ru/ff0d091a
Cneuuduka n3amMepeHuii B MUKPOMHUPE.
05 00)) p A p vp bubmuoreka [JOK
104 CooTHOILIIEHHST HEOTTPEAEIEHHOCTEN
N https://m.edsoo.ru/ff0d091a
I'efizenOepra
105 Pemenue rpadguveckux 3amaq
106 Pemenue pacu€THbix 3amay
KontponbHas paboTa mo TeMam:
107 "OcnoBel CTO", "KopmyckyJsipHO-
BOJIHOBOM J1yanu3m"
OMnBITHI 1O UCCIIEAOBAHUIO CTPOCHUS
A P bubmuorexa [JOK
108 aroma. [InmanerapHas mozaens aTroma

Pezepdopna

https://m.edsoo.ru/ff0d0fd2




bu6mmoreka [IOK

109 I1 b
OCTYIIATRI bopa https://m.edsoo.ru/ff0d0afa

110 Bunasl cniektpoB. CriekTp ypoBHEM bubmmoreka [JOK
SHEPTUU aTOMa BOJIOPOJa https://m.edsoo.ru/ff0d 1356

111 CroHTaHHOE U BBIHYKJIEHHOE bubmmoreka [JOK
HU3JIyYECHHE CBETA https://m.edsoo.ru/ff0d1356

Bbu6nmuoreka [JOK
112 JI
a3ep https://m.edsoo.ru/ff0d1356
Hyxnonnas mone a ['eiizenOepra-
YIJIOHHAS MOZCILE A11pa | CH3CHOEpT bubmmoreka [JOK
113 HBaneHko. 3apsa U MacCoOBOE YUCIIO
https://m.edsoo.ru/ff0d1356
sapa. U3oTonsl. PagnoakTMBHOCTH
3aKoH paIMOAKTUBHOTO pacraja.

114 CBolicTBa MOHU3UPYIOIIETO U3JIy4EHUS. bubmmoreka [IOK
Bnusinue paqroakTUBHOCTH Ha KUBbBIC https://m.edsoo.ru/ff0d1356
opranusmsl. Jlo3umerpus
OHeprusi CBA3U HYKJIOHOB B sIJIpe.

Anepusie cunbl. JledekT Macchl sapa.
Anepuble peakuuu. SAnepHeie
AP pedKtt AP bu6mmoreka [IOK
115 peaktopsl. [Ipobremsl yripaBisieMoro

TEPMOSIICPHOIO CUHTE3A.
OKOJOTHYECKHUE aCIIEKThI Pa3sBUTUA
SIICPHOM HEPTETUKHU

https://m.edsoo.ru/ff0d1356

116

MeTobI perucTpaiuyd U UCCIeI0BaHUS
AJIEMEHTAPHBIX YaCTHII.
DOyHIaMEHTAIbHBIE B3aUMOJCHCTBUA.
Bbaprionbl, ME30HBI U JIENTOHBI.
[IpencraBnenue o CtangapTHOM
MOJCIIN. KBapK-FJIIOOHHaSI MOJICJIb
aZpOHOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356




117

®usuka 3a npeaenamMmu CTaHIapTHOU
Mojenu. TéMHas matepust U TEMHast
sHeprus. EnuHcTBO pusnueckon
KapTUHBI MUpa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

118

Otansl pa3BUTUS ACTPOHOMUMU.
3HaueHue aCTpPOHOMUU

npe3eHTauuA

119

[IpuMeHUMOCTh 3aKOHOB (DU3UKHU IS
00BSICHEHUS IPUPOJIBI KOCMHUYECKHX
00BEKTOB. MeTOIbI aCTPOHOMUYECKIX
HCCIICIOBAHUM

npe3eHTauuA

120

CoBpeMeHHBIE ONITHYECKHE TEIECKOTIHI,
panmoTenecKonsl, BHEaTMOChepHas
aCTPOHOMUS

npe3seHTaunAa

121

Bun 38é3nnoro He6a. Co3pe3nus,
SIpKHE 3BE3/IbI, TUTAHETHI, UX BHIUMOE
IIBIOKEHUE

npe3seHTaunAa

122

Comnneunast cuctema. ComHILe.
ConHeuHas akTUBHOCTE. ICTOYHUK
sHepruu CoJiHIIa U 3BE3]T

npe3seHTaunA

123

3BE3bI, UX OCHOBHBIE
XapakTepucTuku. J[narpamma
"CHeKTpaNbHBIN KJIACC — CBETUMOCTD"

npe3eHTauuA

124

3Be3 bl IIaBHOM OCIEN0BATEILHOCTHU

npe3seHTaunAa

125

Bnytpennee crpoeHue 3BE31.
COBpeMGHHBIe HpeI[CTaBJIeHI/ISI 0
MPOUCXO0XKACHUU 1 3BoJoIMK CoJiHIa
U 3BE3[. DTanbl )KU3HU 3BE3]

npeseHTauua

126

Muieunsiit [1yte — Hama ["anmakTuka.

npe3eHTauuAa




Tunsl ranaktuk. YEpHBIE IBIPHI B
SJIpax TalaKTUK

127

Bcenennas. Pacuinpenne Beenennoid.
3akon Xa66ma. Teopus bosnbmoro
B3pbIBa. PenukroBoe u3nydenue

npe3seHTaunA

128

MacmrabHast cTpykTypa BeeneHnHoii.
MeraranakTuka

npe3eHTauuAa

129

Hepeménnbie mpoOiieMbl aCTPOHOMUUT

npe3seHTaunAa

130

OU3nIeCKuil MPAKTUKYM 110 TEME
"UccneqoBanye MarHUTHOI'O ITOJIA
IMOCTOSIHHBIX MarHUTOB' WIIH
"HccnenqoBaHue CBOMCTB
dbeppoMarHeTUKoOB" WU
"HccnenoBanue QeliCTBUS
MMOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM"

Ob6opyaoBaHuAa KabuHeTa
«ToYKM pocTa»

131

DuU3NYECKU MPAKTUKYM 10 TEME
"N3mepenue cuiibl AMriepa uiu
"N3y4yeHne 3aBUCUMOCTH CHJIbI AMIiepa
oT cwibl Toka" mwin "Onpenenenue
MarHMTHON MHAYKLUU Ha OCHOBE
nu3MepeHus cuiibl Ammepa"

O6opynoBaHUs KabuHeTa
«TOYKM pocTa»

132

DU3NYECKUI TPAKTUKYM I10 TEME
"UccneqoBanue ABJICHUS
3JEKTPOMArHUTHON MHIYKIUU'" HIIN
"OnpeneseHne NHAYKIIUA BUXPEBOTO
MarHMTHOTO MOoJIs"

O6opyaoBaHuAa KabuHeTa
«TOYKM pocTa»

133

DuU3NYECKU MPAKTUKYM 10 TEME
"UccneqoBanue ABJICHUS

O6opynoBaHUs KabuHeta
«TOYKM pocTa»




camonnaykiuu'" nin "Coopka Moenn
ANIEKTPOMAarHuTHOro reHeparopa’

134

DuU3NYECKU MPAKTUKYM 10 TEME
"U3mepenue neproia CBOOOTHBIX
KoJ1e0aHU HUTSIHOTO U TPY>KUHHOTO
MasTHHKOB"

O6opyaoBaHuAa KabuHeTa
«TOYKM pocTa»

135

DU3NYECKUI TPAKTUKYM I10 TEME
"[IpeobpazoBaHue YHEPTUH B
MPYXKUHHOM MasiTHUKE"

Ob6opyaoBaHuAa KabuHeTa
«ToYKM pocTa»

136

®uU3NYECKU MPAKTUKYM 10 TEME
"HccnenoBanue nepeMEeHHOr0 TOKa
yepes MoCIeI0BaTeIbHO COeIMHEHHBIE
KOHJIEHCATOP, KaTyLIKy U pe3uctop”
win "HccnenoBanne paboTs
HMCTOYHHKOB CBETA B LIETIH
MepeMEHHOTo ToKa"

O6opyaoBaHuAa KabuHeTa
«TOYKM pocTa»

137

DU3NYECKUI TPAKTUKYM I10 TEME
"N3y4yeHue napameTpoB 3ByKOBOU
BOJIHBI"

Ob6opyaoBaHuAa KabuHeTa
«TOYKM pocTa»

138

®uU3NYECKU MPAKTUKYM 10 TEME
"M3Mmepenue nokazaress npesroMICHUs
crekna" unu "llonyuenue
M300paKeHUS B CHCTEME U3 MIIOCKOTO
3epKayia U JUH3bI"

O6opynoBaHUs KabuHeTa
«TOYKM pocTa»

139

DuU3NYECKU MPAKTUKYM 10 TEME
"HccnenqoBaHue 3aBUCUMOCTH
(OKYCHOTO PacCTOSTHUS OT BEIIECTBA
(Ha mpuUMepe KUIKUX JTHH3)" UITn
"U3mepenune hOoKyCHOTO PaCCTOSTHHS

O6opynoBaHUs KabuHeTa
«TOYKM pocTa»




paccenBarOIUX JUH3"

140

DU3NYECKUI TPAKTUKYM I10 TEME
"Habmonenue qudpakumm,
HHTEep(EPEHITNN U TIOJIIpU3aIiu cBeTa"

Ob6opyaoBaHuAa KabuHeTa
«ToYKM pocTa»

141

DU3NYECKUI TPAKTUKYM I10 TEME
"OnpeneneHye UMITyJIbCa U SHEPTUH
PENATUBUCTCKHUX YacTHIL (110
(dhoTorpadusiM TPEKOB 3apsHKEHHBIX
YaCTHI] B MArHUTHOM T110J1e)"

O6opyaoBaHuAa KabuHeTa
«ToYKM pocTa»

142

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenue nocrostHHol Ilnanka Ha
OCHOBe ucciegoBanus Gporordpgexra"
nin "UccienoBanue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOJIUO/ OT
HanpspKeHus"

O6opynoBaHUs KabuHeta
«TOYKM pocTa»

143

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanue cnekrpa
pa3pekeHHOTO0 aTOMapHOI0 BOJAOPOa U
M3MEpPEeHHE MOCTOsTHHON Prundepra"

O6opynoBaHUs KabuHeta
«TOYKM pocTa»

144

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue paanoakTUBHOTO (hOHA
C UCIIOJB30BAaHUEM J103UMETpa’ uiun
"N3ydeHue moromneHus: 6eTa-4yacTuil
aroMuHNEM"

O6opyaoBaHuAa KabuHeTa
«ToYKM pocTa»

145

DU3NYECKUI TPAKTUKYM I10 TEME
"HabOmonenus 3BE3qHOTO HEba
HEBOOPYKEHHBIM TJ1a30M C
HCII0JIb30BaHUEM KOMIIBIOTEPHBIX
MPUIIOKEHUN JJIS1 OTIPECIICHUS

O6opyaoBaHuAa KabuHeTa
«TOYKM pocTa»




MOJIO)KEHHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbBIE
co3Be3ausi CeBepHOro MoJyIapus u
spkue 3BE3b1" miu "Habmronenus B
Teneckol JIyHbl, I1aHeT, TYMaHHOCTEN
U 3BE3JHBIX CKOILICHUN"

146

O06o001IeHne U cUCTeMaTU3aUs
3HaHuil. Posb GU3UKK 1 aCTPOHOMUH B
SKOHOMHUYECKOM, TEXHOJIOTHUYECKOM,
COLIMAJILHOW U 3TUYECKOi chepax
NEeSATEIbHOCTH YEJIOBEKA
Ilpuopumemnmnule nanpagienus
nO020MO6KU MEXHUYECKUX Y308
Camapeot.

147

O06001IeHrEe U CUCTEMAaTU3 AU
3HaHu#. Posb 1 MecTo GU3HNKU U
aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOU
KapTUHE MHpa

148

O06001IeHre U cucTeMaTH3alus
3HaHui. Ponb pusnyeckoit Teopun B
(dbopMHpOBaHUH TTPEICTABICHUI O
(hU3UIECKOI KapTUHE MUPA, MECTO
(hU3UYIECKOI KapTUHBI MUPaA B 00IIIEM
PSAy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TIPEJCTABICHUN O IPUPOIC

149

O06001IeHrEe U cUCTEMaTU3aIUs 3HAHUI
no treMe "Kunemarnka"

150

O0001IeHYE ¥ CUCTEMAaTU3ALUS 3HAHUM
no teme "Kunematnka"

151

O000111eHIE U CUCTEMATH3ALUs 3HAHUN
mo teme "Jlunamuka"




152

O0001IeHYE ¥ CUCTEMAaTU3ALUS 3HAHUM

o reMe "CraTtuka TBepAoro rena”

153

O06001IeHrEe U cCUCTEMaTU3aIlUs 3HAHUI
110 TeMe "3aKOHbI COXPaHEHHUSI B
Mmexanuke"

154

O06001IeHre U CUCTEMAaTU3AIHS 3HAHUN
1o Teme "OCHOBBI MOJICKYJISIPHO-
KUHETUYECKON Teopun"

155

O00011IeHIE U CUCTEMATH3AaIUs 3HAHUN
no teme "Tepmoauuamuka. TernnoBbie
ManInuHEL"

156

O00011IeHIE U CUCTEMATU3AaLUs 3HAHUT
1o Teme "ArperatHble COCTOSIHHS
BemiecTBa. a3oBbie nepexoab”

157

O0001IeHrEe U cCUCTEMaTU3aIlHs 3HAHUI
o Teme "DiekTpuueckoe mnojue"

158

O06001IeHre U cucTeMaTU3aIys 3HaHUH
1o TeMe "[10CTOSHHBIN IIEKTPUUECKUI

"

TOK

159

O0o001IeHre U cucTeMaTU3alus 3HaHU|
o Teme "TokH B pa3nuyHbIX cpemax"

160

O0001IeHYE ¥ CUCTEMAaTU3ALUS 3HAHUI
o teme "MarautHoe moJe"

161

PeseprubIil ypok. O60011eHIE 1
CHCTEMAaTH3alUs 3HaHUH 10 TEME
"DJIeKTpOMarHuTHas UHIyKUIUS"

162

PeseprubIil ypok. O600611eHIE 1
CHUCTEMATHU3aLUs 3HAHUM 10 TEME
"Mexannyeckue xoineoanus"




163

PesepBubIil ypok. O60011eHIE 1
crcTeMaTHU3alus 3HaHUH 10 Teme
"DneKTpoOMarHuTHBIE Kosebanus"

164

PeseprubIil ypok. O60061eHIE 1
cucTeMaTH3alys 3HaHUH 110 TeMe
"MexaHHUYEeCKUE U 3JIEKTPOMArHUTHbIE
BOJIHBI"

165

PeszepBHbIit ypok. O6001ICHHE 1
CHCTEMAaTH3alMsl 3HAHHIH 110 TeMe
"OnTuka"

166

PeszepBHbIil ypok. O0001ICHHE 1
CUCTEMAaTH3aIMsI 3HAHHUH 110 TeMe
"OcnHoBbsl CTO"

167

PeseprubIil ypok. O60061eHIE 1
cUCTeMaTH3alusl 3HaHHUH 10 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayanu3m"

168

PesepBHbIil ypok. O000IIeHHE 1
CHUCTEMaTH3aIlUs 3HAHHUH 110 TEME
"®duszuka aroma"

169

PeszepBHbIil ypok. O0001ICHHE 1
cUucTeMaTu3alys 3HaHUH 110 TeMe
"®u3uKa aTOMHOTO Si7pa U
AJIEMEHTAPHBIX YaCTHUII"

170

PeszepBHbIil ypok. O0001ICHHE 1
CHCTeMaTH3alus 3HAHUH 10 TeMe
"OneMeHThI acTpou3uku”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

170

16




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOT'O IMTPOLIECCA
O6opynoBanus kabuHeTa « TOUKH pocTay

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

KacpsnoB B.A. ®usuka (yrnyonenusiii yposens) 10 knace — poda, 2022 r.
KacpsnoB B.A. ®usuka (yrnyonenusiii yposens) 11 knace — poda, 2022 r.

METOINUYECKHUE MATEPHUAJIBI 1JId YYUTEJIA

KacesanoB B.A. ®usuka (yriy6aennbiit ypoens) 10 kiace — {poda, 2022 r.
KacpsnoB B.A. ®usuka (yrnyonenusiii yposens) 11 knace — poda, 2022 r.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
bu6mmoreka [JOK

HUHTEPHET
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