MYHUIIMITAJIBHOE BIOJVKETHOE OBIIEOBPA3OBATEJIBHOE YUYPEXJIEHHWE ropoaa
HNPKYTCKA CPEJHSA OBIIEOBPA30OBATEJIBHAS IIKOJIA Ne 31

PaccmotpeHo Ha 3acenanun MO CornacoBaHo VY1Bepxaao
/ A.Il. HeuaeBa 3aM. aupexropa no YBP qupextop MBOY COIIINe 31

IIpoTokom Ne 1 —_ H.B. Cycmomaposa A. M. Kopouknna

ot «30» aBrycra 2023r. «30» asrycra 2023 1. Ipuxa3 Ne 01-245

or «31» asrycra 2023t

Pabouasi nporpamma

yueOHoro npeamera «®@usnka. Yriy0JIeHHbI YPOBEHb)
nu1st oOydaromuxest 10-11 xkmaccon

Yuureas: Bepmmnnaa E.H.

Bcero vacos : 170

IIporpamma cocraBiiena Ha ocHoBe OI'OC COO (Ilpuxaz MuHucTepcTBa MPOCBEIICHUS
Poccuiickoit ®enepaunn ot 12.08.2022 Ne 732 "O BHeceHMH HU3MEHEHMH B (enepanbHbIN
roCy/IapCTBEHHBIN 00pa30BaTeNbHBIN CTAaHAAPT CPEIHEr0 O0IIero 00pa30BaHUsI, YTBEPKIACHHBIN
npukazoM MunuctepcrBa o0pa3oBanus U Hayku Poccuiickoit @enepanuu ot 17 mast 2012 r. Ne
413), denepanpHOU paboyeld TPOTrpaMMbl CPETHEr0 OOIIero o0pa30BaHUS IO YUeOHOMY
npenmMety «Dusuka» (6a30BbIid YPOBEHB).

2023



HOACHUTEJBHASA 3AIINCKA

[IporpaMmma 10 ¢u3MKe Ha YypOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHUM U TPeOOBaHUN K pe3yJibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBarenbHOll mporpammsbl, npeactaBieHHbXx B OI'OC COO, a
Takke ¢ ydétoM (enepanbHOi pabouelt mporpammbl Bocniutanus u Konuenmuu
npenoaBanus yueoHoro mpeamera « Pusnkay B 00pa30BaTEIbHBIX OPTraHU3AIMIX
Poccuiickoii ~ ®enepanuu,  peanu3ylOUIMX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrPAMMBI.

[Iporpamma o ¢gusuke onpenesnser 00s3arebHOE MPEAMETHOE COJIepKaHKE,
YCTaHABIMBAET PEKOMEHYEMYIO MOCIIEI0OBATEIbHOCTh U3YUYECHHSI TEM U Pa3JIEJIoB
y4eOHOTO mpeaMeTa ¢ Y4ETOM MEXIPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBS3EH,
JIOTUKA Y4YeOHOro Tpoliecca, BO3PAaCTHBIX OCOOEHHOCTEH O0y4arouIuxcs.
[Iporpamma 1o Qusuke a€T MPEACTABICHHE O IENSIX, COJAEpKaHMH, OOIIeiH
cTpaTerud OOy4eHUs, BOCIUTAHUS M Ppa3BUTHUS OOYYAIOUIUXCSA CPEACTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yuenne kypca (Pu3uMku yriiyOJIEHHOTO YpPOBHS IO3BOJSIET pPEan30BaTh
3a/1auu Mpo¢eCCHOHAIBHOW OpPUEHTAIMH, HAIIPABJIECHO HA CO3/IaHWE YCJIOBHUH IS
MPOSIBJICHUSI CBOMX MHTEJUICKTYJIbHBIX W TBOPYECKUX CIIOCOOHOCTEM KayIbIM
oOydJaronumcsi, KOTOpble HEOOXOAMMBI [JIsl TPOJOJDKEHUsS 00pa3oBaHUs B
OpraHu3alUsIX npoeccuoHanbHOTO oOpa3oBaHus o Pa3IUYHBIM
(UBUKOTEXHUYECKUM H MHKEHEPHBIM CHEITUATBHOCTSM.

B mporpamme mno ¢usuke ONpeAesstoTcs IIAHUPYEMBIE Pe3yJbTaThl
OCBOEHUS Kypca (PU3MKK Ha ypOBHE CpeHEro ol1iero 00pa3oBaHusl: TUYHOCTHBIE,
METanpeIMETHBIE, MpEIMETHBIC (Ha yrayOnéHHOM YPOBHE).
HaydnomMeTtononoruueckoir 0OCHOBOM it pa3paboTku TpeOOBaHUMN K JTUYHOCTHBIM,
METaNpeIMETHBIM M TMPEIMETHBIM pe3yjbTaTaM OO0y4YaroIIUuXCsl, OCBOMBIIUX
nporpaMMmy 10 (HU3MKE Ha YpOBHE CcpenHero oobmero oOpa3oBaHUS Ha
yriyONE€HHOM ypOBHE, SIBIISIETCS CUCTEMHO-ACSITEIbHOCTHBIN MOIXO/.

[Iporpamma o Gpu3uKe BKIIOYACT:

MJIaHUPYEMBIE Pe3yJbTaThl OCBOCHUS Kypca (GU3UKU Ha yTayOaEHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI TIO T0/1aM 00YUYEHUS; COJIEPIKaHNe
yaeOHoro npeameta «duzrka» mo rogam oOydeHus.

[Iporpamma mo ¢Qu3uke uMeEeT NPUMEPHBINM XapakTep U MOXKET OBbITh
MCIIOJIh30BaHA YUUTEIIMU (DU3UKHU JJIsI COCTABIICHUS CBOUX PaO0OYHX MPOTPaMM.



IIporpamMma no ¢u3KKe HE CKOBBIBAET TBOPUECKYIO MHUIMATUBY yUUTENIEH U
PENIOCTABIAECT BO3MOXHOCTH JUIS pEANM3alMd  Pa3IMYHBIX METOAUYECKUX
MOJIXOJ0B K MpErnojaBaHui0 (PU3MKKM Ha YIIyOJIEHHOM YPOBHE MPHU YCIOBHH
coxXpaHeHus 00s13aTENbHOM YaCTH COJIepKaHUs Kypca.

®dusuka Kak Hayka o HauOoJsiee OOIIMX 3aKOHAX MPUPOJBI, BBICTYNAs B
KayecTBE y4eOHOro MpeAMETa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUil 00 okpy:xatouieM Mupe. LlIkonbHbINH Kypc PU3NKH — cUCTEMOOOPa3yOIIUi
JUI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DPM3HUECKHUE 3aKOHBI
JeXaT B OCHOBE IIPOLIECCOB M SIBJICHWM, H3ydyaeMbIX XHUMHEH, OHOJIOTHEH,
dbusuyeckolr reorpadueir u actpoHomued. Vcmosib3oBaHME W AKTHBHOE
MpUMEHEHnEe (U3NYECKUX 3HAHUM ONpEeNeNnsIo XapakTtep M OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe HHEPreTMKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IIOJIyYEHHS] HOBBIX MaTEpHUAJIOB C 3aJaHHBIMM CBOMCTBaMHU. M3yudeHue
(U3MKKM BHOCUT OCHOBHOM BKJIaJ B (OPMHpPOBAHHE €CTECTBEHHO-HAYYHOM
KapTUHBI MuUpa oOydarolierocsi, B (OpMUPOBAHHE YMEHUU NMPUMEHATh HAYYHBIN
METO/1 MIO3HAHMS TIPU BBIIIOJIHEHUH UMM Y4€OHBIX HCCIIEJOBAHUMN.

B ocHOBY kypca (pu3nku Ha ypoBHE CpeIHEro 00111ero o0pa3oBaHMsl MOI0KEH
pAI UEH, KOTOPBIE MOKHO pacCMaTpUBaTh KaK IPUHLHUIIBI €70 IOCTPOCHMUS.

Hoesa wuenocmuocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuall U3 BCEX pa3iesioB (GU3HMKHU, BKIIOUAET KaK
BONPOCHI KJIACCUUECKOH, TaK U COBPEMEHHOMN (PU3UKHU.

Hoea z2enepanuzayuu. B cOOTBETCTBUM C HEMl Marepuan Kypca (PU3NKU
o0beMHEH BOKpPYr GU3WMYECKHUX Teopwil. Bemymmm B Kypce  SBISETCS
dbopMupoBaHrEe TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUH, BEIISCTBE U
noJe.

Hoea cymanumapuszayuu. EE peanuzanus MNpeanosiaracT HMCIOJIb30BAHUE
T'YMaHUTAPHOTO MOTEHIMaNa (PU3NYECKOH HAyKH, OCMBICIECHUE CBS3U PA3BUTHS
¢u3nku ¢ pa3BUTHEM OOIIECTBAa, a TakKkKe C MHUPOBO33PEHUYECKUMH,
HPAaBCTBEHHBIMH U SKOJIOTMUYECKUMHU ITPpoOIeMaMu.

Hoea npuxnaonoui nanpasinennocmu. Kypc U3k yriiyOnEHHOTO YPOBHS
IIPEAIONIAraeT 3HaKOMCTBO C IIMPOKUM KPYIOM TEXHMUYECKHUX M TEXHOJOIMYECKHUX
IIPUJIOKEHU H3YyYEHHBIX TEOpUM M 3akOHOB. IIpu 3TOM paccmarpuBaroTcs Ha
ypOoBHE OOLIMX MpPEACTAaBICHUN M COBPEMEHHbIE TEXHUYECKHE YCTPOWCTBA, U
TE€XHOJIOTUH.

Hoea »rkonocuzayuu peanusyeTcss TOCPEICTBOM BBEICHUS DJIEMEHTOB
COJICp)KaHMS, TIOCBAIIEHHBIX HKOJOTMUECKMM TMpoOJeMaM COBPEMEHHOCTH,



KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKHU U TEXHOJIOTHH, a Takke OOCYXIeHUs
po0JIeM pallioOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKON 0€3011acHOCTH.

OcBoenue cosiep kaHus MPOTpaMMBbI 0 (HU3HUKE JTOHKHO OBITH IOCTPOSHO Ha
MPUHIIMIIAX CUCTEMHO-AEATeIbHOCTHOTO noaxoAa. st ¢pusuku peanusarus 3TUx
MPUHIIMIIOB 0a3UpyeTCsl Ha UCIOJb30BAaHUHM CAMOCTOSITEIBHOIO IKCIIEPUMEHTA KakK
MOCTOSIHHO JieHcTByIolero ¢akropa ydeOHOro mporecca. s yriyOi€HHOro
YpOBHS — O3TO CHCTEMa CAaMOCTOSTEIHHOTO YYEHHYECKOTO HKCIEPHUMEHTA,
BKJIIOUYAIOIIETO (PPOHTAIBHBIE YUYEHUYECKHE OMbBITHI TpPU HM3YyYEHUU HOBOTO
MaTepuaia, JabopaTopHble paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
JBa crioco0a peayin3aiuy Gu3nuecKoro npakTukyma. B mepBom ciiydae npakTuKym
npoBoauTcs b0 B KoHie 10 m 11 kmaccoB, nuOO ToOCE MEPBOTO M BTOPOTO
MOJIYTrOAUN B KaXKIOM U3 ITUX KiaccoB. BTopoil cnocod — 3To uHTEerpanus padbot
IPAaKTUKyMa B CHCTEMY Ja0OpAaTOPHBIX pabOT, KOTOPHIE MPOBOJISATCS B IpOLECCE
u3ydeHus paszena (temsl). IIpu 3ToM moj paboramu MpakTHKyma MOHHMAeTcs
CaMOCTOSITENIFHOE ~ WCCJIEIOBAaHHE, KOTOPOE TMPOBOJUTCS IO PYKOBOJICTBY
CBEPHYTOr0, 0000IMIEHHOTO BUAA 0€3 MOIIaroBOM HHCTPYKIIUH.

B nporpamme mno (¢usMke cucTeMa YUYEHHYECKOTO HKCIEPUMEHTA,
7a00paTOpHBIX padOT M MPaKTUKyMa IpejAcTaBlieHa €AMHBIM IepeduHeM. Buioop
TEMATUKU IS 3TUX BUJOB YUCHHUECKUX MPAKTHUECKUX PabOT OCYyIIECTBISAETCS
y4acTHUKaMH 00pa30BaTEIBLHOTO MPOIEcca UCXO U3 0COOEHHOCTEH MOYypPOUHOTO
IUIAaHUPOBAHMUA M OCHallleHusi kabuHera Qusuku. IIpm sTom oOecneunBaercs
OBJIaJICHHE OOYyYalOUIMMHUCS YMEHUSMU MPOBOJUTH NPSIMbIE U KOCBEHHBIE
M3MEpEHUs, MCCIEIOBAaHUS 3aBHCUMOCTEH (PH3MYECKMX BEIMYMH U TIOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHKE yAEIsSeTCs PeLICHUIO paCYETHBIX U KaYEeCTBEHHBIX 3a1au.
[Tpu 3TOM AJ1 pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCS 3aJ]a4 C SIBHO 3a/1aHHOM
Y HESBHO 3aJIaHHON (PU3MYECKON MOJIEIbI0, TO3BOJIAIONINE IPUMEHITh U3YUYCHHBIC
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OIHOTO pasjenia Kypca, TaKk U HHTETPUPYS
OpUMEHEHUWE 3HAaHWM U3 Ppa3HbIX pas3zaenoB. [l KadyecTBEHHBIX 3ajad
OPUOPUTETOM SIBIISIIOTCSA 3a7aHusl Ha OOBSICHEHUE/TIpeICKa3aHUE MPOTEKaHMs
(¢u3MuecKuX SBJICHUN U MPOLECCOB B OKPYXAIOIEH JKU3HU, TpeOyroume BpIO0Opa
du3nIeCKO MOACTH ISl CUTYaIluU MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBuu ¢ TpeboBanusmu @I'OC COO k MaTepHaIbHOTEXHUYECKOMY
obecrieueHnt0 yueOHOTro mpoiiecca Kype (GU3NKU yriIyOJIEHHOTO YPOBHSI Ha YPOBHE
cpeaHero oomero oOpa3oBaHHsA AOKEH HM3y4daThCsl B YCIOBHUSIX HPEIMETHOTO
kabunera. B kaOunete ¢(u3MKU JODKHO OBITH HEOOXOAMMOE JabopaTopHOE
o0opynoBaHue [UIsl BBIMIOJHEHHs] yKa3aHHBIX B MporpaMMe 1O  (U3UKe



YUYEHMUYECKHX OIbITOB, JIA0OPATOPHBIX padOT M PabOT MpaKkTUKyMa, a TaKkKe
JIEMOHCTPALIMOHHOE 000pYI0BaHHE.

JleMoHCTpallMoHHOE  000pyAoBaHHe (OpMHpPYyeTCS B COOTBETCTBHH C
OPUHIIUIIOM MHUHUMAJIBbHON JOCTAaTOYHOCTH U O00ECIEeYMBAET TMOCTAHOBKY
NEPEUUCIICHHBIX B MporpaMMe 1o (U3MKE KIIOUEBBIX JEMOHCTPALMM IS
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBICHUA W  MPOIECCOB, OMIHUPUYECKUX U
(yHIaMEHTAIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHU.

JlabopatopHoe 00OpyJIOBaHWE [JII YYEHUYECKHX MPAKTUYECKUX pPadboT
dbopmupyeTcsi B BUJE TEMATUYECKUX KOMIUIEKTOB M OOECIEUYMBAETCS B pacuére
OJIHOTO KOMIUJIEKTa Ha JBYyX oOywaromuxcs. TemaTHueckue KOMIUIEKTHI
1a00paTOPHOTO OOOPYAOBAHUS OJDKHBI OBITH TOCTPOEHBI HAa KOMIUICKCHOM
WCIIOJIb30BaHNU AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMHU LENSIMH HU3Y4YeHHUsS (U3UKH B 0OOLIEM OOpa30oBaHUU SBIISIOTCS:
dbopMupoBaHHE WHTEpEca U CTPEMIICHHS OOYYarOIIMXCS K HAYYHOMY H3yUEHHUIO
NPHUPONBI, pPA3BUTHE UX WHTEIUIEKTyaJbHBIX W TBOPYECKHX CIOCOOHOCTE;
pa3BUTHE NPECTABICHUN O HAYYHOM METO/IE IMO3HAHUS U (OPMUpPOBaHUE
UCCJIEZIOBATEIBCKOTO OTHOILIEHUS K OKPYXKAIOLIUM SIBICHUAM; (POPMHUpPOBAHUE

HAyYHOTO MHPOBO33PEHHS KaK pe3yIbTaTa U3y4UeHHs OCHOB
CTpO€HHA Marepuu U (yHAAMEHTAIbHBIX 3aKOHOB (U3MKH; (opMUpOBaHHE

YMEHHH OOBACHATD SBICHUS C UCIIOJIb30BaHUEM (DU3HUECKUX
3HaHUW W HAyYHBIX JOKa3aTelbCTB; (OPMUPOBAHME NPEJACTABICHUNA O POJIHU

(Gu3MKK JUIs pa3BUTUS APYTUX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJOTHII;

pa3BUTHE OpEACTaBICHUA O BO3MOYKHBIX cdepax Oynyien
npo(eCCUOHATILHON  JIEATENbHOCTH, CBSI3aHHBIX C (U3MKOW, NOJArOTOBKAa K
JajibHeNIeMy 0Oy4eHHUIO B 3TOM HaIlpaBJICHUU.

JlocTmkeHne 3TUX Lele 00ecreuynBaeTcsl peuieHneM CIeAYIoIUX 3a1ad B
npolecce M3ydeHus Kypca (U3MKM Ha YPOBHE CPEAHEro oOIero oopa3oBaHMUS:
NpUOOpPETeHNE CUCTEMbl 3HAHUKW 00 OO0mMX (UUYECKUX 3aKOHOMEPHOCTSX,
3aKOHaxX,  TEOpHsX,  BKJIIOYAas  MEXaHUKY,  MOJIEKYJSIpHYIO  (U3HKY,
ANEKTPOJMHAMUKY, KBAHTOBYIO (DM3HUKY U 3JIEMEHTHI acTpOdU3UKHU; (HOPMUPOBAHUE
YMEHHI TPUMEHSITh TEOPETUICCKUE 3HAHUS JITIs1 OOBSICHEHHS (PU3NIESCKUX SBICHHIMA
B MPUPOJEC U A NPUHATUS NMPAKTUYECKUX PELICHUH B MOBCEIHEBHOM >KU3HU;
OCBOEHHE CIIOCOO0B PEIICHUs Pa3IMYHbIX 33/1a4 C SIBHO 3aJJaHHON
¢usznyeckoil MoMENbI0, 3a/4ay, MOAPA3YMEBAIOIINX CAaMOCTOSTEIFHOE CO3IaHHE
¢uznyeckoil Mojaenu, aaeKBaTHOM YCJIOBHSIM 3aJadyd, B TOM 4YHCJE 3aaady
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UHKEHEPHOI'0 XapaKTepa; MOHMMaHue (PU3NYECKUX OCHOB U MPUHIIUIOB JAEHCTBUS
TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHUX IMPOLIECCOB, UX BIMSIHUS Ha OKPYKAIOUIYIO CPENY;
OBJIAJICHAE METOJaMU CaMOCTOSITEJIbBHOTO  IUIAHUPOBAaHUS U MPOBEIACHUS
Gu3MUeCKMX OKCIEPUMEHTOB, aHalW3a U HMHTEpIpeTanuu  UH(opManuu,
onpeeneHus] JOCTOBEPHOCTH MOJYYEHHOIO pe3yibTaTa; CO3/laHuE YCIOBHM s
Pa3BUTHS YMEHHI POEKTHO-UCCIIEI0OBATENBCKOM,
TBOPUYECKOU JIESITETHOCTH;

pa3BUTHE UHTEpeca K chepam npodecCuoHaAIbHON JeTEILHOCTH, CBSI3aHHOMN
¢ (PUBHKOIA.

B cootBerctBun ¢ tpedoBaHusamMu PI'OC COO yrayOn€HHBIM ypOBEHb
u3ydyeHuss yuyeOHoro mnpeamera «®dusnka» Ha YpPOBHE CpEIHEro OOIIEro
oOpa3oBaHMsl BBIOMpAaeTCs OOYyYarOIIMMHUCA, IUIAHUPYIOIIUMU IPOJOJIKEHHE
00pa3oBaHUs 1O CHEHUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOPHIIS.

Ha uzyuenue gusuku (yriayOnaEHHBIN ypOBEHb) HA YPOBHE CPEIHEr0 OOIIEro
oOpazoBanus orBojutcs 340 gacos: B 10 kimacce — 170 yacoB (5 4acoB B HEJNEIO),
B 11 kiacce — 170 yacoB (5 4acoB B HEJIEIIO).

[Ipennaraemeiii B mporpamMMe 1o (u3MKe MepedyeHb JabOpaTOPHBIX U
MPAaKTUYECKUX paOOT SBISETCS PEKOMEHJOBAHHBIM, YYUTEIb JEJAeT BbHIOOP
MpOBEACHHS J1abOpaTOpHBIX pabdOT M ONBITOB € YYETOM HWHAMBUAYAJIbHBIX
0COOEHHOCTEH 00yUarOIIMXCA.



COIEPKXAHUE OBYYEHUA
10 KJTACC

Pa3znes 1. Hayunblii MeTO] NO3HAHNSI IPUPOIBI.

®duszuka — pyHAaMEeHTalIbHAs Hayka o npupoje. HayuHbiit MeToa mo3HaHus U
METO/IbI UCCIIeNOBAaHUS GU3NUYECKUX SBJICHUH.

DKCHEpUMEHT M TEOpHsl B Mpouecce Mo3HaHus npupoasl. Habmonenue u
AKCIIEPUMEHT B (PU3UKE.

CnocoObl u3MepeHus: (U3NYECKUX BEIWYUH (aHAJIOroBble M IU(POBBIC
M3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIE JaTYMKOBBIC CHUCTEMBI).

[lorpemHocT  W3MepeHHt  QuU3MyYecKux  BeAMYMH  (AOCONIOTHAS |
OTHOCHUTENbHA).

MopenupoBanue (PpU3NYECKUX SBJICHHUM U MPOIECCOB (MaTepHalibHasl TOYKa,
a0COJIIOTHO TBEPJIOE TEJIO, HJICANIbHAST >KUJKOCTh, HWJCAbHBIA Ta3, TOYCUHBIN
3apsan). ['unoresa. @uznyeckuil 3aK0H, TPAHULIBI €r0 TPUMEHUMOCTH. Du3nyeckas
TEOPUSL.

Pons u Mecro ¢usuku B (pOpMUpPOBaHMU COBPEMEHHOM HAYYHON KApTHHBI
MUpa, B IPAKTUUECKOMN IE€ATEIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3mepeHnne cuibl TOKa U HANPsHKEHUS B LEMH TOCTOSHHOTO TOKa MpU
MTOMOIIM aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETBHBIX TPUOOPOB.

3HaKOMCTBO ¢ mudpoBoi jJadbopatopuen mo ¢usuke. [Ipumepsr n3zmepenus
(bU3UYECKUX BEJIMYUH MPU MOMOIIY KOMIIBIOTEPHBIX JATYMKOB.

Paszpnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxeHne. OTHOCUTENBHOCTh MEXaHUYECKOTO JABUKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHUKHU.

Pannyc-BekTop MarepuasbHOW TOYKH, €ro MPOEKIMM Ha OCH CHUCTEMBbI
KoOopauHaT. TpaekTopus.

Ilepemenienne, CKOpoCcTh (CpedHsisl CKOPOCTb, MTHOBEHHAass CKOPOCTh) U
YCKOpPEHHUE MaTepuajbHOW TOUYKH, MX MPOCKIMU HA OCH CHUCTEMbl KOOPAWHAT.
CioxxeHue nepemMeneHnil U CI0KEHUE CKOPOCTE.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSIMOJIMHENHOE JIBMXKEHUE. 3aBUCUMOCTD
KOOPAUHAT, CKOPOCTH, YCKOPEHHUS U IMYyTH MATEPUAIBHOW TOYKUA OT BPEMEHU U UX
rpauKu.



CBoOosHOe maneHue. YCKOpEHHE CBOOOJHOTO MajeHus. J[BHkeHue Tena,
OpOIIEHHOTO TMOJ YIJIOM K TOPU30HTY. 3aBHCHUMOCTh KOOPJIMHAT, CKOPOCTH H
YCKOpPEHUsI MaTepuaIbHONW TOYKU OT BPEMEHH U UX TpaduKu.

KpuBonunennoe  nBwxeHue. JIBykeHWe  MaTepualbHOM  TOYKM IO
OKPYXKHOCTH. YTJOBas M JIMHEWHas ckopocTh. llepron m yvacrora oOpalieHwus.
LlenTpocTpeMutenbHoe (HOPMAIbHOE), KacaTedbHOE (TAaHTCHIIMAIBHOE) U TIOJHOE
YCKOPEHUE MAaTEPUAIBHON TOUKH.

TexHu4yeckue yCTpoMCTBa U TEXHOJOTUYECKUE IPOLECCHI: CITUIOMETP,
NBW)KECHUE CHApSAoOB, IEMHbIE,  IIeCTepEHYAThIE U pEMEHHBIE
nepenayu, CKOpOCTHBIC TU(PTHI.

Jlemoncmpayuu.

Mopnenp cucTeMbl OTCUETA, WILIIOCTPALUs KMHEMAaTUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

CrnocoOnl HcclieIOBaHUs BIKCHUH.

Nnmoctpanus npeaenbHOro nepexoia U n3MepeHne MTHOBEHHOM CKOPOCTH.

[IpeoOpa3oBaHue ABMKEHUN C UCTIOIb30BAaHUEM MEXAaHU3MOB.

ITazenue Ten B BO3MyXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue aBuxkeHus Tena, OPOMIEHHOrO MOJ YIJIOM K TOPH30HTY U
TOPHA30HTANIBHO.

Hanpasnenue ckopoCcTu Ipu ABMKEHUH 110 OKPYKHOCTH.

[IpeoOpa3oBaHue yrioBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHuEe TyTed, TPAaEeKTOPUM, CKOPOCTEH ABUKEHHUS OJHOTO M TOTO Ke
TE€JIa B PA3HBIX CUCTEMAX OTCUYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyMm.

N3ydyeHnne HEPAaBHOMEPHOTO ABHKEHMS C LIENBIO ONPEACICHUS MIHOBEHHOU
CKOpOCTH.

N3mepeHne yCKOpeHHs NPU NPSAMOJIMHEWHOM PaBHOYCKOPEHHOM JIBHKCHUU
10 HAKJIOHHOM TIITIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH IyTH OT BPEMEHH INPH PaBHOYCKOPEHHOM
JBUYKEHUU.

N3smepenue YCKOPEHUSA CBOOOTHOTO aJICHUS (peKOMEHI0BaHO
UCIIOJIb30BaHue 1U(PpoBOIi TabopaTopun).

W3ydyenne  nBWXKEHUS Tea, OPOIIEHHOTO TOPU30HTAJIBHO.
IIpoBepka runmoTessl 0 NPSAMON MPONMOPLIMOHATIBHONW 3aBUCUMOCTH MEXKIY
JNAJIBHOCTBIO TIOJIETA U HAYAIBHOW CKOPOCTBIO TEJIA.

N3ydenne IBMKEHUS Tena MO OKPYKHOCTH C TMOCTOSHHOM IO MOJIYIIO
CKOPOCTBIO.



WccnegoBanue 3aBUCUMOCTH TTEpHOJIa 00paleHUs KOHUYECKOTO MasgTHUKA OT
€ro MapaMeTpoB.

Tema 2. /lunamuka.

IlepBbii 3akoH Hprorona. MHeprumanbHble cucteMbl OTcuéra. [IpwHIMIT
otHocuTenbHOCTH ["anmunes. HenHepuuaneHble cucTeMbl OTCYETa (OmpeneieHue,
IPUMEPBHI).

Macca tena. Cuna. [IpyHuun cynepno3unmu cui.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tpertuit 3axkoH HproTOHA U151 MaTepUaAIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUSI. OKBUBAJECHTHOCTh TPABUTALIMOHHOW U
WHEPTHON MaccCBhl.

Cuna TskecTd. 3aBUCHMOCTh YCKOPEHHSI CBOOOJIHOTO MaJ€HUS OT BBICOTHI
HaJl TIOBEPXHOCTHIO TIUIAHETHI M OT Treorpauyeckod MmUPOTHL. J[BrKeHUE
HEOECHBIX TeN U UX CHYTHUKOB. 3akoHbl Kermepa. [lepBas kocmMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tenma, aBmxkymerocss ¢
YCKOPEHUEM.

Cuna tpenms. Cyxoe TpeHue. Cuiia TpEHHUsI CKOJIBXKEHHS W CUJia TPEHHS
nokos. Koadduuuent tpenus. Cuna CONpPOTUBJICHUS MPU JBUKEHUU Tella B
YKUAJIKOCTH WJIH ras3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIIBHOTO JIBUKECHUS.

Hasnenue. ['mapocrarnueckoe gasinenue. Cuna Apxumena.

TexHU4eckne YCTPOWCTBA W TEXHOJOTMYECKUE IPOLECCHI: IMOJIIUIHUKY,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpavuu.

HaOnronenue nBM>XEHUS Tel B MHEPIUAIBHBIX U HEMHEPLIHAIBHBIX CUCTEMAX
OTCYETA.

[IpuHIMIT OTHOCUTEBLHOCTH.

Kauenne nByx HOWIMHAPOB WM IIApOB Pa3HOM MacChl C OJIMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUATIBHOM CUCTEMBI OTCYETA.

CpaBHeHHE  PaBHOJCWUCTBYIOIIEH  MPUJIIOKEHHBIX K Tely CHI €
IIPOU3BEICHUEM MACCHI T€JIa HA €r0 YCKOPEHUE B MHEPLIMAIBHOM CUCTEME OTCUETA.

PaBeHCTBO cHil, BO3HUKAIOIIMX B PE3YJIbTATE B3aUMOJICUCTBUS TEI.

HN3mepenune macc o B3auMOJIEUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U TAJCHUH.

LleHTpOoOeKHBIC MEXaHU3MBI.

CpaBHeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKCHUA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmMuKym.



N3mepenne paBHOACHCTBYIONICH CUJI MPU JBUKEHUU OpycKa MO HAKIOHHOU
MJIOCKOCTH.

[IpoBepka THUIIOTE3bl O HE3aBUCHMOCTH BPEMEHHU JBHXKEHHUS OpyckKa II0
HAaKJIOHHOMW INIOCKOCTH Ha 33JJaHHOE PACCTOSIHHUE OT €ro MaccChl.

Uccnenoanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
PE3MHOBOM 00pasiie, OT UX JAehOopMaIIHH.

N3ydenne NBUKEHUSI CUCTEMBI TEJl, CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
NErKuii OJIOK.

N3mepenne xodduiimeHTa TPEHUS MO BEIWYHWHE YTIOBOTO KO3 (HUIIMECHTA
3aBucuMocTd Fp(N).

Uccnenosanne ABM»KEHUS OpycKa MO HAKJIOHHOM IJIOCKOCTU C MEPEMEHHBIM
K03 PUIIEHTOM TpEHUSI.

N3ydenune nBMKEHUS Ipy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AOGcomotHo TBEpHoe Teno. IloctymarenbHoe W BpamiaTeabHOE JBUKEHUE
TBEPAOro Tesa. MOMEHT CHIIBI OTHOCHUTENBHO OCH BpaleHud. [lnedo cubl.
CroxeHue cuil, MPUJIOKEHHBIX K TBEpAOMY Temy. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHS TBEPAOTO TeA.

VYcroitunBoe, HeyCcTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckre yCTpOWCTBA M TEXHOJOTHMYECKHME MPOLECCHL: KPOHIITEHH,
CTPOMTENBHBIN KpaH, pelI€TYaThle KOHCTPYKIIUU.

Jlemoncmpayuu.

YcnoBus paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

UccnegoBanne ycinoBUil paBHOBECUSI TBEPIAOIO TENa, HMMEIOMIET0 OCh
BpAILICHUS.

KoHncTpynpoBanue KpOHIITENHOB U pacy€T CUJI yIIPYTOCTH.

N3yuenne ycToOM4nBOCTU TBEPAOTO TENA, UMEIOLIETO TUIOIAb ONIOPBI.

Tema 4. 3axonvl coxpaneHusn ¢ Mexanuxe.

Nmnynbee MaTepralibHON TOYKH, CUCTEMBI MAaTEpUANIBHBIX TOYEK. LleHTp mace
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBH)KEHUU LIEHTPa Macc.

Nmnynbe cuitbl 1 N”3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOEC IBHIKEHHUE.

MoMeHT uMIlyiabca MaTrepuagbHOW TOYKH. lIpencraBieHne O COXpaHEHUU
MOMEHTA UMITYJIbCA B HEHTPAIbHBIX MOJISIX.



PaGota cunpl Ha MaJoM M Ha KOHEYHOM ImepemenieHuu. ['paduueckoe
pe/cTaBlieHue paboThl CUIIBIL.

MOIHOCTH CHUJIBI.

Kunetnueckass sHeprus marepuaibHOMl TOuykd. Teopema 00 HW3MEHEHHH
KUHETUYECKON YIHEPTUU MATEPUATIBHON TOUKHU.

[loTeHUIMaNbHBIE W HEMOTEHUHUAJbHBbIE CHIIBL. [lOTEHIMalbHAs SHEPrusl.
[ToTeHnuanbHas 3HEprusi ynpyro aeGpopMUpPOBaHHON NpykuHbL. [loTeHIManbHAS
SHEpPrusi Tejaa B OJHOPOJHOM TpaBUTAMOHHOM mnoJie. [loTeHumanbHast >HEprus
Tejla B TPAaBUTAIMOHHOM I10JIE€ OJTHOPOJHOIO Iapa (BHYTpU U BHE 1apa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeThbsi KOCMHYECKAsA CKOPOCTb.

CBsi3b pabOThI HEMOTEHIIMAIBHBIX CUJI C U3BMEHEHHEM MEXaHUYECKOW SHEPTUn
CHUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXAHUYECKOU SHEPTHH.

Yrpyrue u Heynpyrue CTOIKHOBEHHS.

VYpaBHeHue bepHyiu 17 HMOCAIBHOM KUIAKOCTH KakK CIEACTBHE 3aKOHA
COXpaHEHHsI MEXaHUYECKON IHEPIUMU.

TexHndeckne yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: JBUKEHUE PAKET,
BOJIOMET, KOMNEp, NPYKUHHBIM MHUCTOJIET, THUPOCKON, (PUIYpHOE KaTaHUE Ha
KOHbKaXx.

Jlemoncmpayuu.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepeHne MOIIHOCTH CHUJIBI.

N3MeHeHune sHepTUn TeJia MpU COBEPILICHUH PabOTHI.

B3auMHble mnpeBpalleHUs KMHETHUYECKOW W IMOTEHUMAIBHOM JHEPru IIpU
JNEUCTBUM HA TEJIO CUJIbI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue dHEepruu Mpu CBOOOHOM MaICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3mepenne nmnyiibca Teia o TOpMO3HOMY ITyTH.

W3mepenue cuibl TIATU, CKOPOCTH MOJIEIM AJIEKTPOMOOWISI U MOUIHOCTH
CHJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

HccnenoBanue coXpaHeHHs UMITYJIbCa ITPU YIPYTOM B3aUMOJIEHCTBUU.

N3mepeHne KHHETUYECKOM YHEPTUM TeEJIA 110 TOPMO3HOMY ITYTH.

CpaBHeHHE U3MEHEHMSI MOTEHIIMATBLHOM SHEPTUH MPY>KUHBI ¢ PAOOTON CHIIBI
TPEHUS.

Omnpenenenue pabOThl CUJIbI TPEHUS MPU JBUKEHUU Teja MO HAKJIOHHOU
IIJIOCKOCTH.
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Pasznen 3. MousekyasipHasi pU3HKa U TEPMOAUHAMUKA.

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYECKOU MeopUl.

OcHOBHBIE MOJOXEHUA MOJEKyIsipHO-kKuHeTHueckod Teopun (MKT), wux
onbiTHOe oOocHOoBaHue. [uddys3us. bpoyHoBckoe aBMxkeHHe. XapakTep
JNBW)KEHUST M B3aWMOJICHCTBUS YAaCTHL] BeHIECTBA. MoJaenn CTpPOEHHUS Ta3oB,
KUJKOCTEH U TBEPIBIX TeNl U OOBIACHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX
Mojzenei. Macca u  pasmepbl Moliekyl (aromoB). KonuuecTBO BeliecTBa.
[TocrosiHHass ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crocodbl €€ u3mepenus. Illkama
temrneparyp Llenbcus.

Mopnenp uaeanbHOro ra3a B MOJIEKYJSIPHO-KUHETUYECKON TEOPUM: YaCTHULIBI
rasza JIBHXKYTCsS XaOTHYECKHU U HE B3aUMOJEUCTBYIOT APYT C APYIOM.

l'azoBble 3akoHBl. YpaBHeHue MenneneeBa—Kianeiipona. AOcontoTHas
Temriepatypa (wkaina temneparyp KenbBuna). 3akon [lansTona. M3ompouecchl B
UJCAJbHOM Tra3e C TIOCTOSIHHBIM KOJIMYECTBOM BemecTBa. ['paduueckoe
IpeCTaBICHNE N30IPOLECCOB: U30TEPMA, U30X0pa, U300apa.

CBsi3p MEXIy JABIICHWEM W  CpPEIHEW KHHETUYECKOM  DJHEprueu
MOCTYMATEIBbHOTO TEIUIOBOTO JIBHJKEHHSI MOJIEKYJI HACAIBHOIO Ta3a (OCHOBHOE
YpaBHEHHUE MOJIEKYJIIPHO-KMHETUUECKOIN TEOpUU UCAIBHOTO rasa).

CBs13p a0COTIOTHOW TEMIIEPATYPhI TEPMOJIUHAMUYECKON CUCTEMBI CO CpEIHE
KMHETUYECKOW SHEPTUEH MMOCTYNATEIbHOIO TEIIOBOTO IBUKEHUS €€ YaCTHII.

TexHudeckne YCTpPOWCTBA M TEXHOJOTHYECKHE TPOILECCHI: TEPMOMETD,
O0apomeTp, MoTy4eHHe HaHOMAaTEPHAJIOB.

Jlemoncmpayuu.

Mopnenu ABUKEHUS YaCTHIL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuchio peabHOr0 OPOYHOBCKOTO JIBUKEHUS.

Huddy3ust :KUIKOCTEN.

Mogens onbita llTepHa.

[IputsxeHne MOIEKYIIL.

Mojenu KpUCTAUINYECKUX PELIETOK.

HabGnronenue u vicciieoBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npaKMUKym.

HccnenoBanne rmponecca yCTaHOBJIEHUS TEIUIOBOIO PABHOBECHS IIpU
TEIUI000MEHE MEX]Ly TOpsYeil U XOJI0IHOM BOJOM.

N3yuenne H30TEpMUUYECKOrO0 Tpolecca (PEKOMEHJIOBAHO HCIOIb30BAHHE
1 poBoii TabopaTopun).



N3yuenune M30XOPHOTO npoliecca.

N3yuyenue nzobapHoOro rnpoiecca.

IIpoBepka ypaBHEHUS COCTOSHHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckass (T[]) cuctema. 3amaHue BHEIIHUX YCIOBHM st
TEpPMOJMHAMHUYECKON CUCTEeMBbl. BHeHNE 1 BHyTpeHHUE napameTpsbl. [lapameTrpsl
TEPMOJMHAMHYECKON CHUCTEMBI KaK CPEIHHE 3HAYECHHS BEJIMYMH, OINUCHIBAIOLINX
€€ COCTOSIHME Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauano tepMoauHamukd. (CaMONpOM3BOJIbHAA — peIaKCalus
TEPMOJMHAMUYECKON CUCTEMBI K TEMJIOBOMY PABHOBECHIO.

Mopnenp uaeanpHOrO rasa B TEPMOJMHAMMKE — CHCTEMAa YpPaBHEHWI:
ypaBHeHuEe MenneneeBa—Knaneiipona u BBIpaKEHHE JJII BHYTPEHHEW JHEPTUU.
VYcnoBrs MPUMEHUMOCTH 3TOW MOJENH: HU3Kas KOHLEHTPALMS YaCTHL], BBICOKHE
TEMIIEpATyphl. BeIlpaxkeHue 11l BHYTPEHHEW SHEPIUHM OJHOATOMHOI'O HUJI€AJIBHOTO
rasa.

KBa3ucrarnueckue u HeCTaTHYECKUE MTPOLECCHI.

DOneMeHTapHas paboTa B TepMOJMHAMUKe. Boruucienue padboThl 1o rpaduky
npolecca Ha pV-nuarpamme.

Teronepenaua  kak  crmoco0  M3MEHEHUS  BHYTPEHHEW — DHEpruu
TEPMOAMHAMMUYECKON  cucTeMbl 0e3  coBepuieHus paboTel.  KonBekius,
TEIJIONPOBOIHOCTD, U3TyUYEHUE.

KomnuectBo Ttemnorel. TemmoéMKocTs Tena. YaenpHas M MOJSpHas
TEIUIOEMKOCTH BEILIECTBA. YpaBHeHUMe Maiiepa. YenbHas TeIuioTa CropaHus
ToruuBa. Pacuér kommuecTBa TEIJIOTHI mpu Teruionepenade. llonstue 006
aauabaTHOM IpoIiecce.

IlepBblii 3aKkOH TepMOAMHAMUKH. BHyTpeHHsss sHeprus. KoanudectBo
TEIJIOTBI W paboTa Kak  Mepbl  WU3MEHEHUs  BHYTPEHHEH  OSHEPruu
TEPMOJUHAMHYECKON CUCTEMBI.

Bropoil 3akOoH TepMOAMHAMHUKH JJisI PABHOBECHBIX IMPOLIECCOB: YEpPE3
3alaHHO€ PABHOBECHOE COCTOSHME TEPMOJWHAMHYECKOW CHUCTEMBI MPOXOAUT
eIMHCTBEHHAs aauadara. AOCONIOTHAS TeMIIepaTypa.

Bropoii 3akOH TepMOAMHAMHMKM Uil HEPABHOBECHBIX  ITPOLIECCOB:
HEBO3MOKHO TIepeiaTh TEIUIOTY OT 00Jiee XO0JIOJHOTO Teia K O6ojee HarperoMy 0e3
kommneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOHBIX MPOIECCOB.

[TpuHnmer nectBus TeruioBbix MamuH. KIT/I.

Maxkcumanbnoe 3HaueHue KII. [ukn Kapno.
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DKOJIOTUYECKUE aCNEKThI MCIIOJIb30BaHUs TEIUIOBBIX JBUTrareneil. TermioBoe
3arpsA3HEHHUE OKPYXKAIOIIECH Cpebl.

TexHuyeckre yCTpOWCTBA M TEXHOJIOTHYECKHE ITPOLIECCHI: XOJIOAUIIBHUK,
KOHAMIIMOHEP, AWU3ENbHBIM W KapOIOpaTOpHBIA JBHUraTeNd, MapoBas TypOuHa,
NOJIyYEHUE CBEPXHU3KUX TEMIIEPATyp, YTWIM3alUs «TEIUIOBBIX» OTXOIOB C
UCIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3alKs OMOOPTaHUYECKOTO TOTUIMBA JJIs
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTHH.

Jlemoncmpayuu.

N3menenue Temmneparypsl pu aanadaTuueckoM paclIupeHUN.
Bo3nymnoe orauso.

CpaBHeHUE yAEIbHBIX TEIIOEMKOCTEN BEILIECTB.

CnocoObl U3BMEHEHUS BHYTPEHHEN YHEPTUH.

UccnenoBanue annadbaTHOTO Ipolecca.

KomnproTepHbie MOJIEIN TEMIOBBIX IBUTATEIICH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomol, npaKmuKym.
N3mepenne yaenpHON TEIITOEMKOCTH.

UccnenoBanue mpouecca OCTHIBAHUS BEIIECTBA.

UccnenoBanue annadbaTHOTO Tpolecca.

N3ydeHne B3aMMOCBSI3U SHEPIUU MEKMOJEKYJISIPHOTO B3aWMOJICUCTBUS U
TEMIIEPATYPhI KUTICHUS HKUJTKOCTEH.

Tema 3. Aepecammnvie cocmoanus eeuyecmea. Pazosvie nepexoowl.

ITapooOpa3oBanue u KoHAeHcamms. lcmapeHue © KUIEHHWE. Y AenbHas
TEIJI0Ta MapooOpa3oBaHUsI.

Hacpliiennsie u HEHACBILLICHHbIE  TapHI. KauecTBennas
3aBUCUMOCTH TUIOTHOCTH U JIaBJICHUSI HACKHIIIICHHOTO Mapa OT TeMIIepaTypbl, UX
HE3aBUCUMOCTH OT 00bEMa HACKHIIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhI
KUIIEHUS OT AABJIECHUS B )KUIKOCTH.

BraxxnocTh Bo3yxa. AOCOTIOTHAS U OTHOCUTEINIbHAS BIIAXKHOCTD.

Teépnoe Teno. Kpucrannmmueckue u aMopHbie Tena. AHU30TPOIHUS CBONCTB
KpucTtaiyioB. [lnaBmenwe u kpucrtamnmsamus. Y AEIbHAs TEIUIOTA TIJIABJICHUS.
CyO6numarnusi.

Hedbopmanuu tBEpAOTO Tena. Pactskenue u cxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmariuii.

TennaoBoe paclIUpeHUe KUJIKOCTEH U TBEPIBIX TeJ, OOBEMHOE W JIMHEHHOE
pacumpeHyie. AHTAapMOHHU3M TEIUIOBBIX KOJeOaHWN YacTUIl BEIIECTBA KaK MpUYMHA
TETJIOBOTO pacCIIUpeHusi Tell (Ha Ka4eCTBEHHOM yPOBHE).

[IpeoOpazoBanue sHeprun B (pa30BbIX MEPEX0IaX.



VYpaBHeHue TermioBoro danaHca.

[ToBepxHocTtHOe HaTsKeHHE. KOA(p(UIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanmmapasie sBrnenus. JlapieHue noj UCKPUBIEHHON NOBEPXHOCTHIO KUJIKOCTH.
®opmyna Jlamnaca.

TexHudeckne yCTpOWCTBA W TEXHOJIOTHMYECKUE MPOLECCHI:  KHUJKUE
KpUCTAJLIbI, COBPEMEHHBIE MAaTEPUAIIBI.

Jlemoncmpayuu.

TennoBoe pacmnpeHue.

CBoiiCTBa HACBHIILICHHBIX TTAPOB.

Kunenune. Kurnienue nmpu noHM>XEHHOM TABJICHHH.

N3MmepeHne cuiibl TOBEPXHOCTHOTO HATSKEHUS.

ONBITHI C MBUIBHBIMY TUIEHKAMM.

CmauunBaHue.

Kanunnsapusie siBieHUsI.

Mojienin HEHBIOTOHOBCKOM JKUIKOCTH.

CriocoObl U3MepeHus BIAXKHOCTH.

Hccnenoanne HarpeBaHus U IUIABJICHUS KPUCTAINTMYECKOTO BEILIECTBA.

Bunsl nedopmannmii.

Habnronenune mansix nedopmarmii.

Yuenuueckuii skcnepumenm, nabopamopusie padomol, nPAKMUKYM.

N3ydyeHne 3aKkOHOMEPHOCTEN MCIAPEHUSI ) KUIKOCTEM.

N3mepenue yaenbHON TEIIOTHI IUIABIICHUS JIbA.

N3ydenune CBOMCTB HACBIIEHHBIX MTApPOB.

N3mepenne aOCOMIOTHOW BJIAKHOCTH BO3AyXa M OIEHKA MAacChl MapoB B
ITOMEILICHUU.

N3mepenne koddduimeHTa moBepXHOCTHOTO HATSHKCHUS.

N3mepenne monyns FOnra.

WccnegoBanue 3aBUCUMOCTM  JAepopMalvd  PEe3WHOBOTO o0pasua  oT
IIPUIIOKEHHOU K HEMY CHUJIBI.

Pa3znen 4. JiaekTpoaMHamMuKa.

Tema 1. dnexkmpuueckoe none.

OnexTpu3anys Tel U €€ MpOSBICHUA. JJEKTpUYecKud 3apsn. /[[Ba Buna
ANEKTPUYECKUX 3apsAnoB. [IpOBOOHWKHM, MAMANEKTPUKUM U IOJYNPOBOJHUKH.
DJIEMEHTapHbI  JJIEKTPUYECKANM 3apsi. 3aKOH COXPAHEHHS JIIEKTPUYECKOTO
3apsza.

B3aunmoneiictBue 3apsiaoB. Toueunsie 3apsanbl. 3akoH Kynona.

DnekTpudeckoe nose. Ero neicTere Ha 3JIEKTPUUECKHUE 3aPSAbI.
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Hanpsok€anocts  anektpudeckoro  mojiss.  IIpoOubeiii  3apsna.  Jluauum
HaIpPSHKEHHOCTH 3JIEKTPUIECKOTO MoJst. OQHOPOIHOE ANEKTPUUYECKOE MOJIE.

[IoTeHIMAIBHOCTB BJIEKTPOCTATUYECKOIO IMOJA. Pa3HOCTP mOTEHUIMAIOB U
HanpspkeHue. lloTeHuumanbHass 3HEpPrust 3apsga B DJIEKTPOCTATUYECKOM  IIOJIE.
[ToreHuman snekTpocTaTudeckoro nossi. CBsi3b HANPSHKEHHOCTH MOJIL U PA3HOCTH
MNOTEHIIMAIOB [IJISl DJIEKTPOCTATUYECKOro TMojis (Kak OJHOPOJHOTO, Tak H
HEOTHOPOJIHOTO).

[IpuHIMN Cynepno3uIuy SIEKTPUUECKUX TTOJIEH.

ITone Toueunoro 3apsiga. Ilone paBHOMepHO 3apsbkeHHON cdepsl. [lone
PaBHOMEPHO 3apsbKEHHOro 1o 00bEémy mmiapa. [losne paBHOMEPHO 3apsyKEHHOM
OeckoHeYHOW TUIOCKOCTH. KapTuHBI NUHUI HampsHKEHHOCTH JITHX TOJeH U
SKBUMOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpOBOJHUKH B AIIEKTPOCTATUYECKOM I0JIE. Y CJIOBUE PABHOBECUS 3aps0B.

JlndeKkTpuKu B AJIEKTPOCTATUYECKOM ToJIe. JlnanekTpuueckas
ITPOHUIIAEMOCTh BELIECTBA.

Konnencarop. OneKTpoEMKOCTh KOHJIEHCATOPA. DNEKTPOEMKOCTH IIJIOCKOIO
KOHJIEHCATOPA.

[TapannensHoe coenuHeHne KoHAeHcaTopoB. [locenoBarenbHoe coeAMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOr0 KOHAEHCATOpa.

JIBr>KeHUE 3aps>KEHHOW YaCTUIBI B OJTHOPOJHOM 3JIEKTPUUYECKOM IIOJIE.

TexHnyeckue ycTporucTBa U TEXHOJIOTHYECKUE MTPOLECCHI: AIEKTPOCKOIL,
ANEKTPOMETP, DIEKTPOCTATUUECKAs 3AIMTA, 3a3€MIICHHE JIEKTPONPUOOPOB,
KOHJIeHCATOphI, reHepatop Bau ae ['paada.

Hemoncmpauuu.

Y CTpONCTBO M MPUHLIAIN IEUCTBUSA JIIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IIapPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3APSKEHHBIX IUIACTHH.

Mogaensb anekTpoctatuueckoro reaeparopa (Baun ae I'paada).

[IpOBOIHUKM B 3IIEKTPUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAs 3alUTA.

YCTpONCTBO U IENCTBUE KOHAEHCATOPA MIOCTOSHHON U IEPEMEHHOM EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOIIAIN
IJIACTUH, PACCTOSAHUS MEXKIY HUMH U JUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MO 3apsHKEHHOTO KOHIEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCATOpa YEPE3 PESUCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmMuKym.



OueHka cujl B3auMOJEHCTBUS 3apSKEHHBIX TETI.

Ha6nronenue npeBpallieHust SJHEPTUH 3apsyKEHHOTO KOHJIEHCATOPa B SHEPTHUIO
W3JIy4YCHUS CBETOIUOMA.

N3ydeHne npoTekaHus TOKa B IEIH, COJACPKAIIECH KOHIEHCATOP.

Pacmipenenenue pa3HOCTH MOTEHIINAJIOB (HampsiKEHUs ) npu
NOCJIEN0BATENBHOM COEIMHEHNN KOHIEHCATOPOB.

Hccnenosanue pa3psaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanunwlit 31eKmpuyecKuil mox.

Cuina toka. [TocTOsIHHBIN TOK.

VYcioBusl CymeCTBOBAHUSL MOCTOSTHHOTO 3JIEKTPUUYECKOTO TOKa. McTtouHnkum
toka. Hanpsiokenue U u D/IC €.

3akoH Oma 111 y4acTKa Lenu.

DIIEKTPUYECKOE COMPOTUBJIEHHUE. 3ABUCUMOCTD COMPOTUBIICHHS OJHOPOJIHOTO
MPOBOJIHUKA OT €ro JIMHbl W IUIONAAX ITOMEPEYHOrO CEYEHHUs. Y AEIbHOE
COITPOTHUBIIEHUE BELIECTBA.

[TocnenoBarenbHOE, TApaIENbHOE, CMEIIAHHOE COEIMHEHUE IPOBOITHUKOB.
Pacuér pazBeTBi€HHBIX dekTpuueckux menei. [IpaBmia Kupxroda.

Pabota snexkrpuyeckoro Toka. 3akoH /[xoyns—Jlenua.

MOUIHOCTh 3JNEKTPUYECKOTO0 TOKa. TeroBas MOIIHOCTh, BbIAENsiEMas Ha
pe3ucrope.

OJIC u BHYTpEHHEE CONPOTHUBJICHUE HMCTOYHMKA TOKa. 3akoH Oma s
MOJTHOM (3aMKHYTOM) SJIEKTPpUUECKOM 11enu. MOITHOCTh UCTOYHUKA TOKA.
KopoTtkoe 3aMbikaHue.

KonpencaTop B ienu MOCTOSIHHOTO TOKA.

TexHudeckne YCTpPOWCTBA M TEXHOJIOTMYECKHE TMPOLECCHL: aMIIEPMETD,
BOJIbTMETP, PEOCTAT, CUYETUUK IIEKTPUUECKOIN SHEPTUU.

Jlemoncmpayuu.

W3mepenne CUiTbl TOKA U HaIIPSKEHUS.

HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKa OT HAIPSDKEHUS JUIS PE3HUCTOpA,
JIaMITbl HAaKaJIUBaHUS U CBETOMOAA.

3aBUCUMOCTbH COIPOTHUBJICHUS] LMJIMHIAPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
IUTOLIAAM MOMEPEYHOr0 CEYEHUsI U MaTepHalia.

HccenegoBaHue 3aBUCMMOCTH CHIIBI TOKA OT COIPOTUBIIEHUS MIPU TOCTOSIHHOM
HaIpsHKeHUH.

[Ipsamoe uzmepenue DC. KopoTkoe 3aMbIKaHUE raJbBAHUYECKOTO IEMEHTA
U OLICHKA BHYTPEHHETO COMPOTHUBJICHHUS.

Crioco6blI coenuHeHnst ICTOYHUKOB Toka, JJ1C GaTapeil.

17



I/ICCJIGI[OBaHI/IC PA3HOCTHU IMOTCHIHUAIOB MCXKAY IIOJIOCAMU UCTOYHHUKA TOKA OT
CHJIBI TOKa B IICIIN.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnegoBaHue CMEMIAHHOTO COEUHEHUS PE3UCTOPOB.

N3Mmepenne yaenpHOro COnpOTUBIIEHUS POBOJHUKOB.

HccnenoBanne 3aBUCHUMOCTH CHUJIbI TOKAa OT HANPSKEHUS IS JIAMIIbI
HaKaJINBaHUS.

VYBenuueHue npeaesia u3MepeHus amnepMerpa (BoJabTMETpa).

N3mepenne D/1C 1 BHYyTPEHHETO CONMPOTUBIICHUS UCTOYHHKA TOKA.

Uccnenosanne 3aBucumoctu DJ[C rajibBaHUUYECKOTO 3JIEMEHTA OT BPEMEHU
IPU KOPOTKOM 3aMbIKAHHH.

HccnegoBanue pa3HOCTH MOTEHIIMATIOB MEKY MOJTIOCAMH HCTOYHUKA TOKA OT
CUJIBI TOKA B LIEIIH.

HccenenoBanue 3aBUCHUMOCTH MOJIE3HOM MOIIHOCTH MCTOYHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxku 6 pa3iuuHbIX cpeoax.

DOnekTpuyeckas MPOBOJUMOCTh  PA3JIMYHBIX  BEHIECTB.  DIJIEKTPOHHAas
MIPOBOJIMMOCTh TBEPABIX METAJJIOB. 3aBUCHUMOCTH CONPOTUBIEHUS METAJUIOB OT
TemriepaTypbl. CBEpXIIPOBOAUMOCTb.

DNeKTpUYeCKnuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBOTHUKH. CoOcTBeHHas U IpUMecCHasT  MPOBOJAMMOCTD
MoJynpoBoJHUKOB. CBoiicTBa p—N-niepexonaa. [lomynpoBoIHUKOBBIE TPUOOPBHI.

DONEKTPUYECKUA TOK B BJIEKTPOJIUTAX. DJIEKTPOIUTHYECKAs ITUCCOLUALMS.
OnekTponus. 3akoHsl Dapajies A 3IEKTPOIU3A.

DIJIEKTpUUECKHI TOK B razax. CamMOCTOSITEJIbHBII M HECAMOCTOATEIbHBIN
paspsa. Pazmuynble TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHuueckne yCTpOMCTBA M MPAKTHUYECKOE ITPUMEHEHME: Ta30pas3psiaHble
JAMIIbI, AJIEKTPOHHO-JIy4eBasi TPyOKa, MOJYNPOBOJIHUKOBBIE MPHUOOPHI: AHO/,
TpaH3UCTOpP, (POTOaMOA, CBETOAMO/I, TAIbBAHUKA, pa)UHUPOBAHUE ME/U, BHITIJIABKA
AJFOMUHMUS, SJIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

3akoHbI nekTposinza Papazes.

HckpoBou pa3psia U MpOBOAUMOCTb BO3AyXa.

CpaBHeHUE MPOBOIUMOCTH METAJJIOB U MOJTYIPOBOJHUKOB.

OaHOCTOPOHHSISI TPOBOAUMOCTH AUO/A.



Yuenuueckuit 3xcnepumenm, nabopamopusie padomot, npaKmMuKym.

Habmoienue amekTpomnsa.

W3mepenue 3apsizia OJHOBAJICHTHOTO HOHA.

HccnemoBanne  3aBHCHMOCTH  COMPOTHBIIGHHS ~ TEPMOPE3MCTOpa  OT
TEMIIEPATYPHI.

CHsTHE BOJIbT-aMIIEPHOM XapaKTEPUCTUKU JUO/IA.

DuU3NYeCKU NPAKTUKYM.

Crioco0b1 u3MepeHust GU3NMYECKUX BEIWYMH C UCIIOJIB30BAHUEM aHAJIOTOBBIX
U IU(POBBIX U3MEPUTENBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOIIIOTHBIE U OTHOCUTEJIbHBIE MOTPEITHOCTH U3MEPEHUN (PU3MUECKUX BEIUYUH.
OneHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX HW3MEPEHHMM, MCCIEIOBAaHUA  3aBUCUMOCTEN
(u3MUEeCKMX BEIUYMH, NPOBEpPKAa MPEMJIOKEHHBIX TUIoTe3 (BbIOOp M3 pador,
ONMCAHHBIX B  TEMAaTHYECKHX  pas3fellax «YYEHUYECKUH  SKCIEPUMEHT,
nabopaTopHbIE pabOThI, TPAKTUKYM ).

MexnpeaMeTHble CBS3M.

WN3yuenne kypca ¢usuku yrayoménHoro ypoBHs B 10 kiacce
OCYILECTBIISIETCA C YYETOM COAEPKATENBHBIX MEKIIPEIMETHBIX CBS3€M C KypCaMH
MaTeMaTUKH, OMOJIOTUHU, XUMUH, TeOrpaQuu U TEXHOJIOTHUH.

Mescnpeomemnvie NOHAMUA, CEAZAHHBIE C USYUECHUEM MEM 0008 HAYYUHO20
no3HaHuA: SIBJICHUE, HAYYHBIM (akT, rumnoresa, (puU3nyeckas BEIMYMHA, 3aKOH,
TEeOpHUsl, HAOIIOJEHUE, DSKCIEPUMEHT, MOJIECITUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPENTHOCTH U3MEPEHU, U3MEPUTEIbHBIE PUOOPHI, U POBast TabopaTOpHs.

Mamemamuka: penieHUe cuUCTeMbl ypaBHeHuMM. JluHeitHas QyHKIUA,
napaboia, runepoosia, ux rpaduku U cBoMcTBA. TpUroHOMETpUUYECKUE (DYHKIIMH:
CUHYC, KOCUHYC, TAHT€HC, KOTAH€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopbl M MX MPOEKLMU HA OCH KOOPJIAHUHAT, CI0KEHNE BEKTOPOB.

Buonozua: MmexaHndeckoe IBIKCHHUE B KUBOM mpupoje, nuddysus, ocmoc,
TEMJI000MEH >KHMBBIX OPraHU3MOB, TEIJIOBOE 3arpsi3HEHUE OKpPYXKAIoLEH Cpelibl,
yTHUiIM3anus OHWOOPraHWYECKOTO TOIUIMBA JJIS BBIPAOOTKM  «TEIUIOBOW» U
ANEKTPOIHEPTUH, IOBEPXHOCTHOE HATSHKEHUE U KAIIMJUISIPHBIE SIBJIEHUS B IPUPO/IE,
ANIEKTPUYECKUE SIBJICHUS B )KUBOM NIPUPOJE.

Xumuna: TACKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE AaTOMOB M MOJIEKY,
MOJIb BEIIECTBA, MOJISIPHAS Macca, IOJIYyYEHUE HAHOMATEPHUAJIOB, TEIJIOBBIC
CBOMCTBA TBEPABIX TEJ, KUAKOCTEU U Ta30B, )KUJIKUE KPUCTAIIIBI, JICKTPUIECCKUE
CBOMCTBA METAJIOB, AJICKTPOJIMTUYECKAS JUCCOLMALINS, TalIbBAHUKA, SJIEKTPOHHAs
MHUKPOCKOTIHSI.

19



TI'eocpagpua: BnaxxHocth BO3Ayxa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpazoBaHUE JIBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
Y4€T CYXOro M IKMAKOTO TPEHHSI B TEXHUKE, CTAaTUYECKUE KOHCTPYKIIUHU
(KpOHILTENH, pemeéTyaTble KOHCTPYKIIMH), HCIOJb30BAHUE 3aKOHOB COXPaHEHHUS
MEXaHUKU B TEXHHUKE (THPOCKOI, BOAOMET U JIpyrue), BUraTeidb BHYTPEHHETO
cropanusi, maponasi TypOuHa, ObITOBOWM XOJIOAWJIbHHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIyYeHUS] COBPEMEHHBIX MAaTE€pUaloB, B TOM YHUCJIE HAHOMATEpPHAIOB, H
HAaHOTEXHOJIOTUH, 3JIEKTPOCTAaTHUECKas 3alluTa, 3a3€MJIEHHE 3JIEKTPONpPUOOpOB,
ra3opa3psAHbIC JaMIIbl, TOJIYIPOBOIHUKOBBIE TPUOOPHI, FaIbBAaHUKA.

11 KIIACC

Pa3znen 4. DiaekTpoauHaMHKa.

Tema 4. Maznummnoe none.

B3auMogelicTBHE TOCTOSHHBIX MAarHUTOB W MNPOBOAHUKOB C TOKOM.
MaruntHoe mnone. BekTtop MarHuTHOW WHAyKIuW. lIpuHnun cynepnozunyun
MAarHUTHBIX NOJIEW. JINHUM MarHUTHOW UHIYKIIHUH.

MarHutHoe 10JI€ MPOBOJHUKA C TOKOM (IIPSMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro BuTka). OnsIT Jpcreaa.

Cuna Amnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBJieHUE U MOAYJIb. JIBUKEHUE 3apsyKEHHOM YaCTHUIIbI
B OJJHOPOJHOM MarHuTHOM Iojie. PaboTa cunsl Jlopera.

MarnautHoe nosie B Bemectse. DeppoMarHeTuky, rnapa- U J1MaMarHeTUKH.

TexHuuecknue yCTPOMCTBA M TEXHOJOIMYECKUE TMPOLECCHl: IMPUMEHECHUE
MOCTOSIHHBIX MarHMTOB, 3JIEKTPOMArHUTOB, TECTEP-MYIBTUMETD,
ANEKTpOABUTATENb SIKOOU, YCKOPUTEH 2JIEMEHTapPHBIX YaCTHII.

Jlemoncmpayuu.

Kaptuna  5gMHMM  WMHOYKOMM ~ MAarHUTHOTO  MOJISI  MOJIOCOBOTO U
I0JIKOBOOOPA3HOTO TIOCTOSIHHBIX MAarHUTOB.

KapTuHa nrHuiA MarHuTHOM MHIYKIMY MOJIS JJIMHHOTO MPSIMOTO MPOBOJHUKA
Y 3aMKHYTOTO KOJIBIIEBOTO MPOBOJIHUKA, KATYIIIKH C TOKOM.

BzaumopernicTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOmnronenue aBMKEHUsI My4yKa 3JICKTPOHOB B MAarHUTHOM I1OJI€.

[TpuHIMI JIEUCTBUSA DIIEKTPOU3MEPUTEIIBHOTO npudopa
MAarHUTORJIEKTPUIECKON CUCTEMBI.



Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, nPpaKmuKym.

HccnenoBanne MarHUTHOT'O MOJIS IIOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBoMCTB (heppOMarHeTHKOB.

HccnenoBanue nelcTBYS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl Amnepa.

N3ydenune 3aBUCUMOCTH CUIIBI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHuTHOW MHAYKIIMM Ha OCHOBE U3MEPEHUS CHIIbI AMIIEepa.

Tema 5. Inekmpomaznumnan uHOYKYuU.

SIBneHne 3EKTPOMariuTHOM UHAYKIMHU. [ I0TOK BEKTOpa MarHUTHOMU
naaykuun. J/1C nHaykuny. 3aKoH 3JIEKTpOMarHuTHOW HHAyKunn Papajes.
Buxpesoe snekrpudeckoe nose. Toku Dyko.

OJIC uHAYKIMU B NMPOBOJHUKE, ABMXKYIIEMCA B OJHOPOJIHOM MAarHHUTHOM
moJie.

[Ipasuo Jlenua.

NuayktuBHOCTh. KaTyllika HHAYKTUBHOCTH B LIETIM TTOCTOSIHHOTO TOKA.
Ssnenue camonnaykuu. I1C caMOMHAYKINH.

DHeprusi MarHUTHOTO TOJISI KaTYIIKU C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHUYeCKHe YCTPOMCTBA M TEXHOJOTUYECKHUE MPOILECChl: HWHAYKIIMOHHAs
Meyb, COJICHOU/I, 3alIUTa OT JICKTPU3ALMHU TEJ MPU JBUKEHUU B MAarHUTHOM I10JIE
3eMIIn.

Jlemoncmpayuu.

Habmronenue ssBIeHUsI 3JIGKTPOMArHUTHON MHIYKITUH.

UccnenoBanune 3aBucumoctd IJIC HMHAYKIHUM OT CKOPOCTH HW3MEHEHUS
MarHMTHOTO ITOTOKA.

IIpaBuino Jlenna.

[Tanenuie MmarauTa B aTlOMUHUEBOM (MEIHOMN) TpyOe.

SIBneHne caMOMHAYKIIUH.

UccnenoBanue 3aBucumoctd IJIC caMOMHIYKIIMU OT CKOPOCTH MU3MEHEHMS
CHJIBI TOKA B IIETIH.

Yuenuueckuit sxkcnepumenm, nadopamopuvie padbomuol, nPAKMUKYM.

UccnenoBanue siBiIeHUS 3JIEKTPOMATHUTHONM UHAYKIIHH.

Onpenenenre MHIYKIIMU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sBiI€HUS] CAMOUHAYKIIUH.

COopka MoJIenu IEKTPOMArHuTHOTO FreHepaTopa.

Pa3nen 5. Kosie0aHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.
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KonebarensHas cucrema. CBOOOIHBIE KOJIEOAHUS.

[Mapmonnyeckue konebanus. KuHemaTtuueckoe M AMHAMUYECKOE OMMCAHHE.
DHepreTuuecKoe ONKMCaHue (3aKOH COXpPaHEHUS MEXaHWYECKOW 3Hepruu). BeiBoa
JMHAMHYECKOTO OMHMCAaHUS TAPMOHUYECKHX KOJEOaHUN U3 UX DHEPreTUYECKOTO M
KMHEMATUYECKOTO OMUCAHUS.

Amrutyna u ¢dasza konebanui. CBsS3b aMIUIUTY/bl KOJI€OAHUN HCXOAHOU
BEJIMYMHBI C aMIUTUTYJIaMU KOJIeOaHUi €€ CKOPOCTH M YCKOPEHUSI.

Ilepuon u wyactora kosieOanmii. [lepmoa Mayibix CBOOOJHBIX KOJI€OaHUM
MaTeMaTU4YecKoro MasTHUKa. Ilepuoa CBOOOOHBIX KOJEOaHW MPY>KMHHOTO
MasATHHUKA.

[TonsiTue o 3aTyxaromux Konedanusx. BeinyxaenHblie kosebanus. Pesonanc.
Pe3onancHas kpuBas. BiusHue 3aTyxaHus Ha BUJ P€30HAHCHOW KPUBOM.
ABTOKONIEOaHUS.

TexHnueckue yCcTpOMCTBAa M TEXHOJOTMYECKHE MPOLECChl: METPOHOM, YacChl,
KayeJly, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Jlemoncmpayuu.

3anuch Koie0aTeNbHOIO ABMKECHHUS.

HaGnronenne He3aBUCUMOCTH MEpUOJIa MajlbIX KOJeOaHU Irpy3a Ha HUTHU OT
AMIUTUTY/IbI.

HccnenoBanue 3aTyxarommx KoieOaHUi 1 3aBUCUMOCTHU NIEPUOAAa CBOOOTHBIX
KOJIE0aHUI OT CONPOTUBIICHHUSL.

UccnegoBanue koneOaHWid Trpy3a Ha MACCUBHOW TMPYKUHE C LEJbIO
(dopMHpOBaHUA MPEACTABICHUN 00 HA€aTIbHON MOJIENTU NPYKUHHOTO MasiTHUKA.

3aKOH COXpAaHEHMs SHEPTUH MPU KOJEOaHUSIX Ipy3a Ha MPYKUHE.

HccnenoBanue BRIHYXICHHBIX KOJICOAHUIA.

Habmronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomuol, nPAKMUKyM.

N3mepenne mnepuojga CBOOOAHBIX KOJEOAHW HUTSHOTO W MPYKUHHOIO
MasITHUKOB.

N3ydeHne 3aKOHOB ABM>KEHHUS TeNa B X0JI€ KoJIeOaHH Ha ypyrom mojiBece.

N3yuyeHue ABMKEHUS HUTAHOTO MasiTHUKA.

[IpeoOpazoBaHue SHEPTUH B IPY>KMHHOM MAasITHUKE.

HccnenoBanue yObIBaHUSI aMIUTUTY/IbI 3aTyXaOMIKUX KOJIEOaHUIA.

HccnenoBanue BbIHYKIEHHBIX KOJICOAHHI.

Tema 2. dnekmpomazcnumHnuple Koaedanus.

Konebarenbupiii  koHTYp. CBOOOJHBIE SJEKTPOMATHUTHBIE KOJICOAHUS B
uaealbHOM KosiebaTenbHOM KoHType. Dopmyna Tomcona. CBsi3b aMIUIUTYZbI
3apsia KOHJAEHCATopa ¢ aMIUIUTYI0M CHIIbI TOKa B KOJIeOaTeTbHOM KOHTYPE.



3aKOH COXpaHEHUs SHEPTUU B UI€aTTbHOM KOJIE0ATEIbHOM KOHTYPE.

3aryxaromue AJIEKTPOMATrHUTHBIE Kosie0aHusl. BeiHyX/1cHHBIE
AIIEKTPOMArHUTHBIEC KOJIEOaHUSI.

IlepemeHHBIM TOK. MOIIHOCTh MNEPEMEHHOTO TOKA. AMIUIMTYIHOE U
JCHCTByIOIIEE 3HAUYCHHWE CHJIBI TOKAa M HANpsSKEHUS MpU pasTudHol Qopme
3aBUCUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CHuHycOMAQIBHBIA NEPEMEHHBI TOK. Pe3ucTop, KOHAEHCATOP M KaTylIKa
MHIYKTUBHOCTH B LIENW CHHYCOMJAJIBHOTO IEPEMEHHOTO TOKAa. Pe30HaHC TOKOB.
Pe3onanc HanpspokeHUN.

WneansHbiii  Tpancpopmarop. IlpousBoactBo, mepenaya W moTpedlieHHE
ANEKTPUYECKON IHEPTUH.

DKOJIOTUYECKUE PHUCKU MpHU MPOU3BOJCTBE dJiekTposHepruu. Kynbrypa
UCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHu4yeckre ycTpOWCTBA M TEXHOJIOTMUYECKHUE MPOLIECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKa, TUHUU dJIEKTpornepeay.

Jemoncmpayuu.

CB0OOIHBIE AIEKTPOMATrHUTHBIE KOJICOaHNS.

3aBUCUMOCTh 4aCTOThI CBOOOHBIX KOJIEOAaHUN OT UHAYKTUBHOCTH U EMKOCTU
KOHTYpa.

OcumorpaMMbl 3JIEKTPOMArHUTHBIX KOJICOaAHUH.

['eneparop He3aTyXarMUX AIEKTPOMArHUTHBIX KOJIEOAHHIA.

Mogenb 3JIeKTpOMarHuTHOTO FeHepaTopa.

BriHyX/I€HHbIE CHHYCOUIATbHBIE KOJICOaHUSI.

Pe3ucrop, kaTymika MHAYKTUBHOCTH U KOHJIEHCATOP B LIEMU MEPEMEHHOIO
TOKA.

Pe3onanc mnpu mocCieIOBaTEIBHOM COEJMHEHHHM PE3UCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Y CcTpolCcTBO M IPUHITUI IEUCTBUS TpaHchopMmaTopa.

Mopens TUHUYU dIEKTpOonepeaauH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyMm.

N3yuenue tpanchopmaropa.

UccnenoBanne mnepeMEeHHOrO0 TOKa 4Yepe3 MOCJIEeIOBATENbHO COCAUHEHHBIC
KOHJICHCATOp, KaTYIIIKy U PE3UCTOP.

HaOmronenue aieKTpoMarHuTHOTO PEe30HaHCa.

Uccnenosanue paboThl MICTOYHUKOB CBETA B LIETIH MIEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMaZHUMHbLE GOJIHbL.
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MexaHnueckue BOJHBI, YCIOBHUS HX pacnpocTtpaHeHus. Ilomepeunbslie u
IPOJOJbHBIE BOJHBL. llepumoa, CKOpOCTh pacnpOCTpaHEHHWS W JJIMHA BOJIHBI.
CBoiicTBa MEXaHHYECKHX BOJIH: OTpPa)K€HUE, IMPEIIOMIICHHWE, MHTEePPEpEeHIUs U
T paKims.

3Byk. CkopocThb 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITyMOBOE€ 3arpsI3HEHUE OKPYKAOLIENH CPELBI.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUSI M3JIYYEHUS AJEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalus BEKTOPOB B 3JIEKTPOMArHUTHOW BOJIHE.

CBoiicTBa  BJIEKTPOMArHUTHBIX BOJIH: OTpa)KE€HUeE,
npesioMIIeHUE, TOJSIpU3anus, HHTeppepeHIus u Tudpaxius.

[IIkana 3JeKTPOMarHUTHBIX BOJH. [I[pUMeHEHNE ANEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIMOCBA3M U TENIEBUICHUA. Pagnonokanusi.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHnuueckue yCTpPOHMCTBA M NPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, pajiap, paJuonpuéMHIK, TEICBU30D, aHTeHHA, TenedoH, CBY-neus,
yJIbTPAa3BYKOBasl TUATHOCTUKA B TEXHUKE U MEIULIMHE.

Jemoncmpayuu.

OOpa3zoBaHue U pacpOCTPaHEHUE MTONEPEUHBIX U MTPOIOJIbHBIX BOJIH.

Konebmmomieecs Te10 Kak HCTOYHUK 3BYKa.

3aBUCUMOCTH JJTMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUH.

Hab6nronenue orpakeHus: M IpeTOMIICHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue natepdepenunu u qudpakiiii MEXaHUYECKUX BOJIH.

AKYCTHYECKHI PE30OHAHC.

CBoiucTBa ynbTpa3ByKa U €ro NPUMEHEHHE.

HaGnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOW H
4acTOTOM KOJIeOaHMUIA.

HccnenoBanne  CBOWMCTB  JJIEKTPOMArHUTHBIX — BOJIH: OTPAXKEHHUE,
MpesioMJIeHUE, Noaspu3auus, udpakuus, MHTephepeHIus.

Oo6nHapyxeHue nHGHPAKPaACHOTO U YIBTPA(PUOIETOBOTO U3ITyUCHUM.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

N3yuyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMonuHeHOE pacpOCTpaHEHHUE CBETa B OJHOPOAHOM cpexe. Jlyu cBera.
To4euyHbIN UCTOYHHK CBETA.

OTtpaxenue cBera. 3aKOHbI OTpaxeHHs cBeTa. [locTpoenue n3oOpakeHuil B
iockoM 3epkane. Chepuueckue 3epkana.



IIpenomiieHne cBeTa. 3aKOHbI IPEIOMIIEHHSI CBETA. AOCOJIIOTHBIN MMOKa3aTelb
npenomiieHus1. OTHOCUTENbHBIN MOKa3aTesb npesnomiieHus. [1ocTOSHCTBO YacTOTHI
CBE€Ta W COOTHOUIEHWE JUIMH BOJIH MPHU NEPEXOAE MOHOXPOMATHUYECKOI'O CBETA
4yepe3 rPaHulLly pa3zena JByX ONTHYECKUX CPE.

Xoa nydeit B mpusme. Jucnepcusi ceeta. ClOXKHBIM cocTaB 0elloro cBeTa.
LBer.

[TomHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yroil MOJHOrO BHYTPEHHETO
OTPAKEHHUS.

CobOuparoniie u  pacceuBaromue JMH3bl. ToHkas JnuH3a. DOKycHOE
pacCTOSIHUE U ONTHYECKash Cujla TOHKOM JHMH3bI. 3aBUCUMOCTh (HOKYCHOTO
pPacCTOSTHUSI TOHKOM c(epruyeckod JMH3BI OT €€ TEOMETPUU W OTHOCHUTEIHHOTO
ITOKA3aTeIIs MPETOMIICHUS.

dopMyia TOHKOU JIMH3BL. Y BEJIMUECHUE, JaBAEMOE JIMH3O0M.

XoJ nyda, NPOLIECANIETO JMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOM
ontuuecko ocu. IloctpoeHne wu300paXeHUH TOUYKHM M OTpe3Ka MpsSMOM B
cOOMpAKOIIMX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMAX.

OnTuyeckue npubopsl. Pazpemiaromasi cnocobHocTh. ['11a3 kak onTu4eckas
cucrema.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wurepdepenmusi cBera. KorepeHTHblE HMCTOYHHKH.
VYcaoBuss HaOMOIEHUS MAKCUMyMOB M MHHUMYMOB B HMHTEp(EpPEHIIMOHHOM
KapTUHE OT JBYX KOIEpPEHTHBIX MCTOYHUKOB. [Ipumepspl Kiaccuueckux
UHTEP(PEPEHITMOHHBIX CXEM.

Hudpakus cBera. JudpakinuonHnas peméTka. YciaoBue HaOIOACHUS
[JIaBHBIX ~MAKCMMYMOB IIpM IIQJICHUM MOHOXPOMATHYECKOTO CBE€Ta Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHu4yeckre yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: OYKH, JIyIna,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN amnmapar, MpPOCBETICHHUE
OTTHKH, BOJIOKOHHAs ONTHKA, AU PAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHHS CBETA.

Hccnenosanne npesioMIIeHUs CBETA.

Ha6nrogenue nojHOro BHyTpEHHETo oTpakeHus. Mozenb CBETOBOIA.

Hccnenoanune X0Ja CBETOBBIX ITyYKOB yepes
IJIOCKONIAPAJUIENIbHYIO TUIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300payKeHU B TMH3AX.
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Moenn MUKpOCKOTIa, TEIECKOTIA.
Habmronenue natepdepeHinm cBera.

HaGnronenue 11BeTOB TOHKUX TUIEHOK.

Ha6nronenue nudpaxium ceera.

N3yuenune nudpakiiMOHHON peIIETKH.

Ha6monenue nudpakiinoHHOTO CIIEKTpa.

Hab6nronenue nucnepcnu cBera.

Ha6nronenue nonsipusanuu cBeTa.

[TpumeHeHne OIPOUIOB ISl U3YUCHHUS MEXaHUIECKUX HATIPSDKESHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyMm.

N3MmepeHune nokazaress npeioMJIeHUs CTEKIa.

Uccnenosanne 3aBUCUMOCTH (HDOKYCHOIO PACCTOSIHUSI OT BellecTBa (Ha
MpUMEPE KUJKHUX JTUH3).

N3mepenne GoKyCHOTO pacCTOSIHUSI pACCEUBAIOIIUX JIMH3.

[Tomy4yeHue n300paXkeHus: B CUCTEME U3 IIOCKOTO 3epKalia U JIUH3BI.

[Tonyuenne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoncTpyrpoBaHnue TeIeCKOMUYECKUX CUCTEM.

Habmronenune nudpakiuu, nHTepdepeHIIny U MOJIIpU3allii CBETA.

N3ydenne noysipu3alviy CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenune naTepPepeHINm JIa3epHOTO U3ITyUYCHUS Ha IBYX ILETISX.

Habmronenue aucnepcum.

Habnronenue u uccinegoBanue TuPpakiiuOHHOTO CIIEKTpa.

N3mMepenue I1rHbI CBETOBOW BOJIHBI.

[Toydyenue criekTpa M3Ty4deHHUs CBETOAMOA MPHU MOMOIIU TUPPAKITUOHHON
PELIETKH.

Pa3nen 6. OCHOBBI CIeHUAJIBbHON TEOPHUH OTHOCUTEILHOCTH.

['panuibl  MPUMEHUMOCTHM  KJIACCUYECKOM  MexaHuku.  [loctynatsl
CIEUHAITIBHOW TEOPUU OTHOCUTEIBLHOCTH.

[TpocTpancTBeHHO-BpemMeHHOM wuHTepBal. IIpeoOpazoBanus JlopeHia.
Ycnosue npuanHHOCTH. OTHOCUTEIHLHOCTH OJJTHOBPEMEHHOCTH. 3aMeJICHUE
BPEMEHU U COKPAIICHUE JIJTMHBI.

DHeprusi 1 UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBsi3b MacChl C SHEPTHEH U UMITYJIbCOM PEIIATUBUCTCKON YaCTUIIbI. DHEPTHUs
TTOKOSI.

TexHHUeCcKHe YCTPOWCTBA M TEXHOJIOTHUYECKHE TIPOIECCHI: CITYTHUKOBBIC
NPUEMHUKH, YCKOPHUTEITH 3apsSHKEHHBIX YaCTHII.

Y4eHn4eckuii SKCIIepUMEHT, JIa00paTOPHBIC PAOOTHI, MPAKTUKYM.



OnpeneneHue UMIYyJbCa W JHEPIrUM  PENATUBUCTCKUX 4acTull (1O
doTorpadgusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KantoBas pusuka.

Tema 1. KopnycKynapno-601an060ii Oyaausm.

PaBHOBecHOE TerI0BOE U3TyYeHUE (M3TydeHUE a0COTIOTHO YEPHOTO TEINA).
3akoH cMmemienus Buna. 'unoresa [1nanka o kBaHTax.

DOTOHBI. DHEPTUS U UMITYJILC (POTOHA.

dororpdext. Ombrter A. I'. CtonmeroBa. 3akousl doTodhdekra. YpaBHEHHE
Oiinmrenina st pororddexra. «Kpacnas rpanuna» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJIEHHE CBeTa Ha  aOCOJIIOTHO
MTOTJIOTIIAFOIITYI0 U a0COJIFOTHO OTPAKAIOIIYIO MOBEpXHOCTH). OmbiThl I1. H.
Jlebenena.

BonnoBele cBoiicTBa yactuu. Bonnsel ne bpouns. /lnvnaa BoiHe! ne bponss u
pa3Mephl 00J1aCTH JIOKAIU3alUU JBUXKYILENCs yacTullbl. KopmycKyasipHOBOJIHOBOM
nyanusM. Jludpakiys 3eKTpOHOB Ha KpUCTasuiax.

Cneunduka nuzmepeHuil B MUKpomupe. COOTHOIICHHSI HEONpeAeIEHHOCTEN
I'eiizenoepra.

TexHuyeckre yCTpONCTBA M TEXHOJOTMYECKUE IPOLIECCHI: CIEKTPOMETP,
dboTodemMeHT, (HOTONATUYMK, TYHHEIBHBI MHKPOCKOII, COJIHEYHasi Oarapes,
CBETOIUO/.

Hemoncmpauuu.

®oT03(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHeMHEro GpoTodddekra.

UccnenoBanne  3aBUCUMOCTH  CONPOTUBIICHUS  MOJIYNMPOBOJHUKOB  OT
OCBELLEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKkmuKym.

HccnenoBanue dhoTopesncropa.

N3mepenune nmocrossaHOM [limanka Ha ocHOBe uccienoBadus Gororddexra.

UccnenoBanue 3aBUCUMOCTU CUJTBI TOKA YEPE3 CBETOAMO] OT HAITPSKEHUS.

Tema 2. @uzuka amoma.

OnbIThl MO HMCCIEOOBAHUIO CTpPOEHHUsI aToMa. [lnmanerapHass Monenb aTtoma
Pesepdopna.

[Toctynater bopa. M3nyuenue u noriomieHue GOTOHOB NPU MEPEXOJIe aToMa
C OIHOTO YPOBHS DHEPIUU HA IPYIrOM.

Buapl ciektpoB. CiekTp ypOBHEN I3HEPTUH aTOMa BOJAOPOAA.
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CnoHTaHHOE U BBIHYKJIEHHOE U31y4deHue cBeta. Jlazep.

TexHuyeckne ycTpoHCTBa M TEXHOJIOTMYECKHE MPOLECCHI: CHEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Monuens onbita Pesepdopna.

Habmoienne nmHeRvaThIX CeKTPOB.

YCTpONCTBO U IEUCTBUE CYETUMKA MOHU3UPYIOIINX YACTHIL.

Ornpenenenue IIMHBI BOJHBI JJA3EPHOTO U3TyUYECHUSL.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

Ha6nronenue nmuHEyaToro CriekTpa.

UccnenoBanune cnekTpa pa3pexeHHOTO0 aTOMAapHOrO BOJOPOJA U M3MEPEHUE
noctossHHOM Pun6epra.

Tema 3. Qu3uka amomHo20 A0pPa u INEMEeHMAPHHIX YACHUY,

Hyxnonnas mozens sinpa ['eiizen6epra—lBanenko. 3apsia sapa. MaccoBoe
qucio sapa. M30Tonsl.

PanunoaktuBHOCTh.  Anbda-pacnaa. ODJIEKTPOHHBIA U MO3UTPOHHBIM
Oerapacnaj. ['aMma-uziryyeHue.

3aKOH pPaJuOaKTHUBHOTO pacnajga. PaanoakTMBHBIE HW30TOIBI B IIPUPOJIE.
CBoiiCTBa MOHM3UPYIOLIETO M3Iy4eHUsl. BiMsHUE paJuOaKTUBHOCTM HA KHUBBIC
opranu3mbl. EctrecTBeHHbIN QOoH n3nydyenus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B siipe. SAnepHblie cuiibl. JledexT maccsl sapa.

Anepusie peakuuu. Jlenenue u cuHtes saep. Anepueie peaktopsl. [Ipobdiemsl
YIPABIIIEMOTO TEPMOSAEPHOTO CHHTE3a. OJKOJIOTMYECKHE aCHEKThl Pa3BUTHS
SIEPHON YHEPIETUKMU.

Metoapl perucTpaluy U UCCIEN0BAHUS AJIEMEHTAPHBIX YACTHLI.

OyHIaMEHTAIBHBIE B3aUMOJCHCTBUA. bapuUOHBI, ME30HBI U JIENTOHBI.
[IpencraBnenune o CtannaptHoi Mmoaenu. KBapk-TiirooHHas MOJEIb aJPOHOB.

O®usuka 3a npeaenamu CTtaHmapTHOM monaenu. TémHas matepus U TEMHas
JHEPIusl.

EnnncTBO mznueckoi KapTUHBI MUpA.

TexHuyeckre yCTpoMCTBa M TEXHOJOTUUECKHE MTPOLIECCHI: T03UMETP, KaMepa
BunbcoHa, siaepHbId  peakTop, TEPMOSAEPHBbIA peakTop, aroMHas OomoOa,
MarHUTHO-PE30HaHCHAs TOMOTpadus.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomot, NPAKMUKYM.
UccnenoBanne TpekoB 4acTuIl (TI0 TOTOBBIM doTorpadusim).
HccnenoBanue paarnoakTUBHOTO (hOHA C UCTIOIB30BAaHUEM JI03UMETPA.

HSy‘ICHI/IC ITOTJIOIIICHU L 6€Ta-qaCTI/IL[ AJIFIOMHUHHUEM.



Pa3znen 8. JDieMeHTBI ACTPOHOMUM U ACTPOPUUKH.

Otanbl pa3BUTHUS acTpoHOMUU. [IpHKIagqHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuu. IIpUMEHHMMOCTh 3aKOHOB (U3UKU [JIs1 OOBSICHEHHS] MPUPOIBI
KOCMHYECKHX 00BEKTOB.

Metoasl acTpoHOMUYECKHX HccieaoBaHU. COBpPEMEHHbIE ONTHYECKUE
TEJECKOIbI, PaAMOTEIECKOIbI, BHEATMOC(EpHAs aCTPOHOMHSI.

Bun 3Bé3gHoro Heba. Co3Be3ausi, SpKHE 3BE3bI, IUIAHETHI, UX BUAMMOE
JIBUKCHHUE.

ConnedHas cucrema.

Connue. Conneuynast akTUBHOCTb. McTounuk sHeprun CosHia u 3BE37.

3BE3/1bl, UX OCHOBHBIC XapaKTEPUCTUKU. J[MarpaMma «CrneKTpaJlbHbIA KJIacc —
CBETHUMOCTB». 3BE3AbI TJABHOW IMOCIEA0BATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» IS 3BE3] TJIABHOM IIOCJIENOBATEIILHOCTU. BHYTpEeHHEE CTpOoeHuE
3BE371. COBpEMEHHBIC TPEJICTABICHUS O MPOUCXOXKICHUU U dBotouuu CojHIa U
3BE31. DTambl >KU3HU 3BE3 .

Muieunsiii Ilyte — Hama ['amaktuka. Ilonoxkenme m nBuxenne CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagroranaktvky n kBasapsl. YEpHBIE OBIPHI B AIpax
rajakTHK.

Bcenennas. Pacimpenue Beenennoit. 3akon Xa66ia. Pazberanue ranakTuk.
Teopus bonbiioro B3peiBa. PEIMKTOBOE M3ITydEeHUE.

Macmrabnas ctpyktypa Beenennoi. MeraranakTuka.

Hepeméunnie nmpo0sieMbl aCTPOHOMUHU.

Yuenuueckue naonwoenus.

Habmronenus 3BE31HOr0 HebOa HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BAaHUEM
KOMITBIOTEPHBIX TPUIOKEHUHN IS ONPEACIICHUS MMOJ0KEHUSI HEOSCHBIX 00BEKTOB
HAa KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3/usi (CEBEpHOrO MONYLIApUS U SPKHUE
3BE3ILI.

HaGnronenuss B Ttemeckonm JlyHbI, maHeT, TyMaHHOCTEH M 3BE3HBIX
CKOILJICHUU.

Du3n4ecKuil MIPaKTUKYM.

CnocoObl u3mMepeHus: PU3NUECKUX BEJIUYMH C MCIOJIb30BAHHEM aHAJIOTOBBIX
1 IUGPOBBIX M3MEPUTEIBHBIX MPUOOPOB W KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIIOTHBIC 1 OTHOCUTEIBHBIC TTOTPEITHOCTH U3MEPEHUN (DU3NUSCKUX BEIUYMH.
O1nieHKa rpaHull MOTPEUTHOCTEM.

[IpoBenenne KOCBEHHBIX HU3MEPEHUM, HCCICIOBAaHUM  3aBUCUMOCTEM
(¢u3NuecKuX BETUYMH, MPOBEpPKa MPEMJIOKEHHBIX TUnoTe3 (BbIOOp U3 padoT,
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ONMCAHHBIX B  TEMAaTHYECKHX  pas3iellax «YYEHUYECKHUH  OKCIEPHMEHT,
Ja00opaTopHbIe PAOOTHI, TPAKTUKYM).

O0o00maroniee NOBTOPEeHHUeE.

O06001eHre U cucTeMaTu3alus COJEpKaHUsl pa3aesnoB Kypca «MexaHukay,
«MomnekynspHas Qu3uka U TEPMOIUHAMHKAY, «INEKTpoAuHaMUKay», «Koebanus
U BOJHB, «OCHOBBI CIIEIMAIIBHOM TEOPHUHM OTHOCUTENBHOCTH», «KBaHTOBas
duznka», «IIeMEHTBl aCTPOHOMHUU U aCTPOPUIUKIY.

Ponr ¢usmkn wW acTpOHOMHUM B OSKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIbHOW M 3TUYECKON cepax AesTeIbHOCTH YEeOBEKa, POIb U MECTO (U3UKH
1 ACTPOHOMHMH B COBPEMEHHOM Hay4yHOM KapTHMHE MHpA, 3HAYEHUE OINHCATEIBHOM,
CHUCTEMATU3UPYIONICH, OOBSCHUTEIPHOM M  MPOTHOCTHYECKOM  (PyHKIIMMA
(u3nueckoil Teopuu, posib (PU3NUECKON TeopuH B (POPMHUPOBAHUU TPEICTABICHUN
0 (U3HYECKOW KapTHHE MUpPA, MECTO (PU3NYECKOW KapTHHBI MHUpa B OOLIEM psIy
COBPEMEHHBIX ECTECTBEHHO-HAYUYHBIX MIPEACTABICHUN O IPUPOJE.

MexnpeaMeTHbIe CBSI3H.

N3yuenne kypca ¢usuku yrayoméHHoro ypoBHs B 11 kiacce
OCYILECTBIISIETCA C YYETOM COAEPKATEIBHBIX MEKIPEIMETHBIX CBS3EM C KypCaMH
MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOJIOTHH.

Mesxxcnpeomemmusvie nOHAMUA, C6AZAHHBIE C U3YUEHUEM MENM 0008 HAYYHO20
nO3HAHUA: SBICHUE, Hay4YHBIA (haKT, THMOTEe3a, (u3NYecKas BEIMUYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, DKCIIEPUMEHT, MOJICTUPOBAHUE, MOJENb, WU3MEPEHHE,
MOTPENIHOCTH U3MEPEHUI, U3MEpUTEIbHBIE MPUOOPHI, I poBast 1ad0paTopus.

Mamemamuka: peunieHUE CHUCTEMbl ypaBHEHUH. TpuroHomerpuueckue
(YyHKUUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJI€CTBO. BEKTOpPBI M HX MPOEKUMU HAa OCH KOOPAMHAT, CII0O)KEHHE BEKTOPOB.
[IpousBoanbie aneMeHTapHbIX GyHKIUE. [Ipu3Haku mog00UsT TPEYTrOJBHHUKOB,
ompeIeNICHHUE TUIOMAIU TIIOCKUX (Uryp u o0bEMa Tell.

buonocua: >nektpuyeckue SBICHHUS B KMBOM MNpHUPOAE, KoJjeOaTelbHbIe
IBIKEHUS B JKMBOM NPHUPOJAE, 3SKOJOTMYECKHME PHUCKHM IPU IPOU3BOJACTBE
ANEKTPO3HEPTUH,  AJIEKTPOMATHUTHOE  3arpsA3HEHUE  OKPYXKAWOIIEW  Cpensl,
yJIbTPa3ByKOBasi JIMAarHOCTHMKAa B MEIUIIMHE, ONTUYECKHE SIBIICHUS B >KUBOU
npupoze.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAIIMYECKAs! CTPYKTYpa TBEPBIX
TEJ, MEXaHU3MbI 00pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIEKTPAJIbHBIN aHaJIH3.

I'eocpaghusa: wmarnuTHple mnoONIOCA 3€MIIM, 3aJ€KH MArHUTHBIX  PYA,
doToCchEMKA 3eMHOI MOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE IOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
AJIEKTPOABUraTeNb SIKOOM, TeHepaTop MEPEMEHHOTO TOKAa, WHAYKIIMOHHAs IeYb,



JUHUYU JJIEKTpoNepenay, dJEeKTPOABUTaTENb, pajiap, PaAUONPUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBYU-meub, ynpTpa3ByKoBasi JHAarHOCTHKAa B TEXHUKE,
MIPOECKIMOHHBIN aIapaT, BOJIOKOHHAsI ONTHKA, COJTHEYHAsi Oarapes, CIyTHUKOBBIE
NPUEMHUKH, AJI€pHAsi JHEPIreTUKA U SKOJIOTUYECKUE aCIIEKThI €€ Pa3BUTHS.
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IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHM A ITPOI'PAMMBI I10 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPASOBAHMAJIMYHOCTHBIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE Ppe3yabTaThbl OCBOEHHUS Yy4yeOHOro mpeamera «DuU3MKa»
JOJDKHBI OTPaXkaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYarOUIUXCs pyKOBOJICTBOBATHCS
c(OpPMUPOBAHHON BHYTPEHHEH TO3ULMENH JIMYHOCTH, CHCTEMOH ILIEHHOCTHBIX
OpUEHTallUi, TIO3UTUBHBIX BHYTPEHHUX  yO€XKIEHUH, COOTBETCTBYIOLIUX
TPAJAULIMOHHBIM LIEHHOCTSM POCCUHCKOrOo OOLIECTBA, PAaCIIMPEHUE >KU3HEHHOTO
ONbITa U ONBITA ACATEIBHOCTH B IPOLECCE PEATU3ALMH OCHOBHBIX HaIPaBJICHUM
BOCIIUTATEIIbHOW IEATEIBHOCTH, B TOM YHCJIE B YACTH:

rPasKIAHCKOI0 BOCIIUTAHMSA:

* c(pOPMUPOBAHHOCTH IPAKTAHCKON MO3ULUU 00YHAIOIIErocs Kak akTUBHOIO U
OTBETCTBEHHOTO YJIEHa POCCUHCKOI0 OOLIECTBA;

* IPUHATHE  TPAJUIMOHHBIX  OOILEYEIOBEYECKUX T'yMaHUCTHUYECKUX U
JNEMOKPATHYECKUX LIEHHOCTEN;

* TOTOBHOCTh BECTH COBMECTHYIO JIESTEIBHOCTh B HMHTEPECAX T'Pa)XKAaHCKOTO
oOliecTBa, y4acTBOBaTb B  CAaMOYNpaBlI€HUHM B  00pa30BaTeNIbHOM
OpraHu3alNy;

* YMEHUE B3aUMOJICHCTBOBATh C COLIMAIBHBIMU MHCTUTYTAMHU B COOTBETCTBHUH C
X QYHKUMAMH U HA3HAYCHUEM;

* TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOM AEATEIBHOCTH.

NATPUOTHYECKOr0 BOCIIMTAHUSA:
* cpOpMUPOBAHHOCTh POCCUICKOU rpaXJaHCKON
UJECHTUYHOCTHU, TAaTPUOTU3MA,

* ICHHOCTHOE OTHOILIEHUE K TIOCYJAapCTBEHHBIM CHUMBOJIAM, JAOCTHKEHUSIM

POCCHICKUX YYEHBIX B 00J1acTU (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:
« c(OpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO TTOBE/ICHHUS;
* CIIOCOOHOCTh OIICHUBATh CUTYAllMI0 M TMPUHUMATh OCO3HAHHBIC pelICHUS,
OPUEHTHUPYACH HA MOPATIbHO-HPABCTBEHHBIE HOPMbI U IEHHOCTH, B TOM YHCJIE
B ICATEIBHOCTU YYEHOTO;
* OCO3HaHUE JIMYHOTO BKJIaJIa B IOCTPOSHUE YCTOWYUBOTO OYAyIEro.
ICTETHYECKOI0 BOCIIUTAHUS



* 3CTETUYECKOE OTHOILIEHHE K MUPY, BKIIFOUas 3CTETUKY HAy4YHOT'O TBOPYECTBA,
npucyliero (pu3n4ecKoi Hayke.
TPY/AOBOI0 BOCIIUTAHMS:
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MHTEpEC K Pa3IUYHbIM cdepaM MpodecCHOHATBHON AESITeTbHOCTH, B TOM
YUCJIE€ CBS3aHHBIM C (QU3MKOM W TEXHUKOH, yMEHHWE COBEpIIATh
OCO3HAHHBINA BRIOODP Oymymiel mpodeccur U pean30BhIBATh COOCTBECHHBIC
KU3HEHHBIC TITAHbI;
TOTOBHOCTB U CITIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIACTH
(GU3UKY HA IPOTSHKEHUN BCEH KU3HH.
IKOJIOTHYECKOT0 BOCITUTAHMS
« chOpPMUPOBAHHOCTHh HKOJIOTHYECKON KYJIBTYphI, OCO3HaHUE TIJI00ATBHOTO
XapakTepa SKOJOTUYECKUX TIPOOIIeM;
* [INIAHUPOBAHUE M OCYILIECTBICHUE JCHUCTBUM B OKPYXAIOUIECH Cpelle Ha
OCHOBE 3HAHUS IEJICH YCTOMYMBOTO PAa3BUTHS YCIIOBEUECTBA;
* PAaCHIMPEHUE OMbITA JIEATEILHOCTH SKOJOTUYECKOM HAMpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3uKe.
HEHHOCTH HAYYHOTI'0 MO3HAHMS:
« chopMUPOBAaHHOCTHP MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3NUECKON HAYKH;
« OCO3HAHUE IIEHHOCTH HAy4YHOW JESTEIBHOCTH, TOTOBHOCTH B IIpOIIECCE
U3y4eHus: (U3MKA OCYIIECTBISATh TPOEKTHYI0O U HCCIEIOBATEIbCKYIO
NEeSATETPHOCTh MHINBHUIYAIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE yUeOHbIe aeiicTBus ba3oBbie
JIOTHYECKHe AeHCTBUSA:
* CAMOCTOSITENIBHO ~ ()OPMYJIMPOBATh W aKTyaIM3upoBaTh  MpodieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
* OTIPENICINIATh LEIU JIeSITEIbHOCTH, 3aJaBaTh IMapaMeTpbl U KPUTEPUU HX
JOCTHKECHUS,
* BBISIBJISITH  3aKOHOMEPHOCTH W MPOTHUBOPEUMS B  PaccMaTpUBAEMBIX
(U3HUECKUX SBICHUSIX;
- pa3pabarbiBaTh IJIAH PEIICHHS MPOOJIEMBbI ¢ YUETOM aHaIU3a WMEIOLIUXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
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* BHOCUTb KOPPEKTHBBI B  JIEATEIBHOCTb, OLICHMBaTb COOTBETCTBUE
PEe3yJbTaTOB LEJISIM, OLIEHUBATH PUCKHU MOCIEACTBAN IESITENBHOCTH;

« KOOpAUHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSAX  PEATBHOTO,
BUPTYaJIbHOT'O U KOMOWHHUPOBAHHOTO B3aUMOIEUCTBHUS;

* pa3BUBATh KPEATUBHOE MBIIIJICHUE ITPU PELICHUH KU3HEHHBIX IPOOJIEM.

Ba3oBble nccienoBaTe/IbCKHeE AeiiCTBHA.
« BIAJICTh HAYYHON TEPMUHOJIOTHEH, KITFOYCBBIMHU TOHATHSIMH W METOJAMH
bu3nuecKol HayKu;

BJIaJIETh HABBIKAMH YU€OHO-UCCIICAOBATEIHLCKOM U MPOSKTHOM ESITEIHHOCTH
B 00nactu (PU3MKHU, CIOCOOHOCTBHIO U TOTOBHOCTHIO K CAMOCTOSITEILHOMY
MMOMCKY  METOJOB  pemieHus  3amad  (HU3UYECKOTO  COJCPKaHMS,
IIPUMEHECHHIO Pa3JIMUYHBIX METOO0B MO3HAHMUS;

BJIAJETh BHUAAMHU JEATCIBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINH, TPEOOPA30BAHKUIO U TPUMEHEHHUIO B PA3TUYHBIX yISOHBIX
CUTyallMsIX, B TOM YHCIIC MPU CO3JaHUM YYEOHBIX MPOCKTOB B 00JIACTH
busuKy;

* BBIBJISITH TIPUUMHHO-CJICJICTBEHHBIE CBSI3M W aKTyaJu3MpOBaTh 3a/auvy,
BBIJIBUTATh TUIOTE3y €€ peIIeHHWs, HaXOAWTh AapTyMEHTHl IS
JI0KA3aTelIbCTBA CBOUX YTBEPXKICHUMW, 3a7aBaTh MapaMeTphl U KPHUTEPUU
pelIeHUS;

* AaHANIM3UPOBATh TIOJNYYEHHbIE B XOJI€ peHICHUs 3a7a4yd pPe3yJbTaThl,
KPUTHYECKHA OIICHUBATh WX JOCTOBEPHOCTH, ITPOTHO3WPOBATH M3MEHEHHE B
HOBBIX yCIIOBUSX;

«CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIE 3aladyd B 0Opa3oBaTEILHOM
NEeSTEILHOCTH, B TOM YHCIIE TIPU U3yUYeHUU (DU3UKH;

- 1aBaTh OIEHKY HOBBIM CUTYaIlUsSIM, OIIEHUBATh MPHUOOPETEHHBIN OITBIT;

« yMETh TIEPECHOCHTHh 3HAHUA 10 (QU3NKE B MPAKTHYECKYI0 00IacTh
KU3ZHEICATCIIbHOCTH;

« yMETh HWHTETPUPOBATh 3HAHUS W3 PaA3HBIX MPEIMETHBIX obnacted; O
BBIJIBUTATh HOBBIC HJICH, MPEIaraTb OPUTHHAIBHBIC TTOJXO0BI U PEIICHHMS;
0 CTaBUTH MPOOJIEMBI U 33/1a49H, JTOMYCKAIOIINE aJIbTEPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmaumeii:
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* BJIaJICTh HAaBBIKAMU NOJy4yeHUs: UHPOpMaluu PU3NYECKOTO COACPKAHUS U3
HMCTOYHHUKOB Pa3HbIX THIIOB, CAMOCTOSITEIBbHO OCYIIECTBIIATh TOUCK, aHAJIU3,
CHUCTEeMATHU3alMI0 M WHTEPIpETANi0 HHPOPMAIMN Pa3TUYHBIX BHUJOB H
(dopM npeacTaBieHus;

* OLICHUBATh JOCTOBEPHOCTh UHPOpMAIUH;

* ICTIOJIb30BAaTh  CPEICTBA HMH(DOPMAUMOHHBIX M KOMMYHUKALIMOHHBIX
TEXHOJIOTM B  pEUICHUM  KOTHUTHBHBIX, = KOMMYHHKAaTUBHBIX H
OpPraHM3alMOHHBIX 3aJad C COOJII0JIEHuEM TpeOOBaHUM 3PrOHOMMUKH,
TEXHUKH O€30IaCHOCTH, TUTHMEHBI, PEeCypcocOepeKeHusi, IMPaBOBBIX MU
ATUYECKUX HOPM, HOPM MH(DOPMAITMOHHOW O€3011aCHOCTH;

* CO3/1aBaTh TEKCThl (PM3MYECKOTO COJEpPKAHUS B Pa3IMYHBIX (popmaTax c
y4€éTOM Ha3HaueHuss HMHPOpMaUU M LEJIEBOM ayAuTOpUH, BbIOUpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YAIU3ALUH.

KoMmyHnKkaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe NeCTBHSA:
OCYULIECTBJISITh oOlIeHne Ha  ypokax bu3uku u BO
BHE-YPOYHOU JEATEIbHOCTH;
* pacro3HaBaTh PEANOCHUIKU KOH(DJIMKTHBIX ~ CUTyaUUd W
CMSITYATh KOH(JIUKTHI;
Pa3BEPHYTO M JIOTMYHO M3JaraTb CBOKO TOYKY 3PEHHUS C HCIIOJIb30BAHHEM
A3BIKOBBIX CPEJ/ICTB;

* IOHUMAaTh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U UHIWBUIYAJIBHOU
paboTHI;

- BRIOUpATh TEMAaTUKy U METOJbl COBMECTHBIX ACHCTBHM C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXIOT0 YICHA KOJIJIEKTUBA;

* IPUHUMATh L€ COBMECTHOW JEATEIbHOCTH, OpPTraHW30BBIBATH W
KOOPAWHHUPOBATH JECUCTBUA MO €€ TOCTUKEHUIO: COCTABJISATH TIaH JCUCTBUH,
pacrpenensTh poju ¢ y4éTOM MHEHUH YYaCTHUKOB, OOCYXJaTh pPe3yJbTaThl
COBMECTHOM paboThI;

* OLICHMBAaTh KAa4e€CTBO CBOETO BKJIAJa M KaXXJIOr0 y4aCTHMKA KOMaHIbl B
oO1uit pe3yabTar 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

e IpeAJiaraTh HOBBIE MPOEKTHI, OIICHMBATh WJAECU C TMO3WLHNU HOBU3HBI,
OPUTHUHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;
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* OCYHIECTBIIAATh [MO3UTUBHOE CTPATErMYECKOE TOBEACHHUE B Pa3JIMYHBIX
CUTYaIUsX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITH MHUITMATHBHBIM.

PerynsiTuBHbIe YHMBepcajibHbIe YueOHblIe AeiicTBUA CaMmoopranu3anms:

* CAMOCTOSITEJILHO OCYILECTBIIATh MO3HABATEIBHYIO JEATEILHOCTh B 00JIACTH
(GU3UKKM U aCTPOHOMUHU, BBISBJISATH MPOOJIEMBbI, CTAaBUTh U (POPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

* CAMOCTOSITENIBHO COCTaBIJIATH IUIAH PEIICHHUS PACUETHBIX U KaYECTBEHHBIX
3aja4, IJIaH BBIIOJHEHUS MPAKTUYECKOM padoOThl ¢ y4ETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUI;

- 1aBaTh OLIEHKY HOBBIM CUTYalLlUsIM;

* pacCHIMPSATh PAMKH YYEOHOTO MpeMETa HA OCHOBE JIMYHBIX MPEIIOYTECHHI;

- IeNlaTb OCO3HAHHBIM BBIOOpP, aApPryMEHTHUpPOBaTh €ro, OpaTh Ha ceOd
OTBETCTBEHHOCTb 32 PEIICHNUE;

* OLICHUBATh NPUOOPETEHHBIN OIBIT;

« CIOCOOCTBOBAaTh (POPMUPOBAHUIO M MPOSBICHUIO SPYIULIMU B 00JacTH
(U3MKK, TOCTOSHHO IOBBIIIATh CBOM 00pa3OBaTENIbHBIA W KYJIbTYpPHBIN
YPOBEHB.

CaMOKOHTPOJIb, IMOLIMOHAJIBHBIN HHTEJJICKT:
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JaBaTh OIIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTUBBI B JEATEIHHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YJIbTATOB LEISM;

BJIQJICTh ~ HABBIKAMM  II03HABATEIbHOW  peQEKCMM KaK  OCO3HAHUS
COBEpIIAEMbIX JEHCTBUI U MBICIUTENBHBIX MPOILECCOB, UX PE3YJIbTATOB H
OCHOBAaHMIA;

* HCII0JIb30BaTh IPUEMBI PEQIIEKCUH JJIs1 OLIEHKU CUTYalluH, BEIOOpa BEPHOTO
pelIeHus;

* yMETh OILICHMBAThb PUCKH M CBOEBPEMEHHO IPUHMMATh DPELICHUS IO HX
CHIDKEHUIO;

* IPUHUMATh MOTHBBI W apPryMEHTHl JAPYTUX TMpU aHAJIW3€ pPE3yJIbTAaTOB
JEeSITEIbHOCTH;

* IPUHUMATD ce0s1, MIOHUMasi CBOU HEJOCTATKU U IOCTOMHCTBA;

* IPUHUMATh MOTHBBI W ApPTyMEHTHl JAPYTUX TPU aHAJIMW3€ pPE3yJbTaTOB
JESITeIbHOCTH;

» IPU3HABaTh CBOE MPaBO U MPABO APYTUX HA OIIUOKH.

B mponecce gocTMXKEHMSI JTMUHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTPAMMBI 10
¢u3nke Ui ypOBHSA CpedHero ooOmero oOpa3oBaHus y 0O0ydYaromuxcs

COBEPIIECHCTBYETCS AMOIUOHAJIbHBIN WHTEJJIEKT, MpeAnoIararoni
c(hOpMHUPOBAHHOCTH:
* CAMOCO3HaHUS, BKJIFOYAIOIIIETO CIIOCOOHOCTD MMOHUMATh CBOE

SMOIIMOHAJIBHOE COCTOSIHUE, BHUJIETh HANPABICHUS Pa3BUTHS COOCTBEHHOM
AMOIIMOHAJILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

* CAMOPETYJIMPOBAHNSI, BKJIIOYAKOUIETO CaMOKOHTPOJIb, YMEHUE NPUHHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEJCHHME, CIOCOOHOCTH aJalTHPOBATBHCS K
AMOIIMOHAJIBHBIM M3MEHEHHSIM M TPOSIBISTh TMOKOCTh, OBITh OTKPBITHIM
HOBOMY;

* BHYTPEHHEH MOTHMBALIMH, BKIIFOYAIOIIEH CTPEMIIEHHE K JTOCTHKEHUIO LIEJIA U
ycnexy, ONTHMHU3M, WHULHWATHBHOCTb, YMEHHUE JACHCTBOBaTb, MCXOAS U3
CBOHX BO3MOKHOCTEI;

« OMIIATUH,  BKJIIOYAKOIIEW  CHOCOOHOCTh  IMOHUMATh  3MOLIMOHAJIBHOE
COCTOSIHME JPYTuX, YUYWTHIBaTh €ro NpU OCYLIECTBICHHUU OOIIEHUS,
CIIOCOOHOCTh K COYYBCTBHIO M COTIEPEKNBAHUIO;

* COUMAJbHBIX  HABBIKOB, BKJIIOYAIOUIUX  CIIOCOOHOCTh  BBICTPAMBATh
OTHOUIEHUS C JPYTMMH JIIOJbMHU, 3a00TUTHCS, MPOSBISATH HHTEpEC U
paspeniaTh KOHQIUKTHI.

I[TPEAMETHBIE PE3VYJIBTATBI



K xonmy obOyuenuss B 10 knacce mipeAMETHBIC pe3yJabTaThl Ha YriIyOJIE€HHOM

YpOBHE JOKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y 00YUYAIOUTUXCS YMEHHIA:

NOHMMAaTh  poJib  (PU3UKHM B  OKOHOMHYECKOM, TEXHOJIOIMUYECKOM,
HKOJIOTMYECKOH, COLMANbHON U 3TUYECKON cepax AesTENbHOCTH YEJIOBEKA,
poJib U MeCTO (U3MKH B COBPEMEHHOW HAyYHOW KapTUHE MHpa, 3HAUCHUE
OIMCATEIBHOM, CUCTEMaTU3HUPYIOLIEH, O0OBSACHUTEILHON u
OPOTHOCTHUYECKOM  (QPyHKUMHA  (U3NYECKOM  TEOpUM —  MEXaHUKW,
MOJIEKYJIIPHOM (U3UKKM U TEPMOAMHAMHKH, pOJIb (PU3MUECKON TEOPUM B
(GopMUpPOBaHNY TPEICTABICHUN O (PU3NUECKON KapTHHE MUPA;

pasnuyaTh yCIOBUSI IPUMEHUMOCTH MoOJeNel (GU3NUecKuX Tel U MPOIECCOB
(sBNIEHMI): WHEpIMaIbHAsl CUCTEMa OTCYETa, a0COJIOTHO TBEPIOE TEINO,
MarepualibHas TOUYKa, PAaBHOYCKOPEHHOE ABWKEHHE, CBOOOJHOE TMaJICHUE,
abcoyroTHO ympyras jaedopmaiys, abCOMIOTHO YIpPyroe M abCOIIOTHO
HEYIIPYrOo€ CTOJIKHOBEHHUS, MOJEIM Tras3a, JKUIAKOCTU U  TBEPIOIO
(KpUCTAITUYECKOT0) TeJla, UJICAJIbHBIA ra3, TOUCUHBIN 3apsiji, OJHOPOIHOE
BJIEKTPUYECKOE TOJIE;

paznuyaTh ycloBUs (TCpaHHIlbl, 00JIaCTH) MPUMEHUMOCTH (U3UUECKUX
3aKOHOB, MOHUMAaTh BCEOOIIMI XapakTep (PYyHIaMEHTAIbHBIX 3aKOHOB H
OTPAHUYEHHOCTH UCIOJb30BAHUS YACTHBIX 3aKOHOB;

aHaJM3UPOBaTh M OOBACHATH MEXAHUYECKUE TIPOIECChl U SIBJICHUA,
UCIIOJIb3YSI OCHOBHBIC TMOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCHTEIbHOCTh
MEXaHUYECKOTO JBWKEHUS, (HOPMYJbI KUHEMATUKH PaBHOYCKOPEHHOTO
JIBIKEHUS, MpeoOpa3zoBanus [amuies 178 CKOPOCTH W MEpeMElIeHUs,
3akOHbI HbIOTOHA, IPUHIUIT OTHOCUTENIBHOCTH | anuiies, 3aKOH BCEMUPHOTO
TATOTEHUS, 3aKOHbI COXPAHEHHS UMITYJIbCA U MEXAHUYECKON 3HEPTUH, CBSA3b
paboOThI CUIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW DHEPrUH, YCIOBUSI PABHOBECHUS
TBEPAOrO TEja), MPU STOM MCIOJIB30BaTh MATEMaTUYECKOE BBIPAKEHUE
3aKOHOB, YKa3blBaTh YCJIOBUS MPUMEHHUMOCTH (PU3UMYECKUX 3aKOHOB:
npeoOpazoBanuii ["anuies, BTOporo u TpeTbero 3aKkoHOB Hbl0TOHA, 3aKOHOB
COXpPAaHEHHUS MMITyJIbCAa M MEXAHUYECKOW HHEPTrHH, 3aKOHa BCEMHUPHOTO
TATOTEHUS,

aHaJIM3UPOBATh U OOBACHATH TEIUIOBBIE MPOILIECCHI U SBJICHUS, MCIOJIB3Ys
ocHoBHble ToNMOkeHHsT MKT w© 3akoHBI MOJNEKYJspHOW (u3UKH U
TEPMOAMHAMHUKN  (CBSI3b  JIABJIEHUS HJCAIBHOTO Ta3a CO CpeaHen
KUHETUYECKOW DSHEPIUEM TEIJIOBOTO JABWKECHUS W KOHUEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPhl BEIIECTBA CO CPEAHEH KHUHETUYECKOMN
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DHEPruel TEIUIOBOIO JIBMKEHUS €TI0 YAaCTHL, CBS3b JABJICHHUS UICATIBHOIO
rasza ¢ KOHUEHTpalKUeW MOJIEKYJI U €ro TEMIIEpaTypOu, ypaBHEHHE
MenpneneeBa—Kianelipona,  nepBbId 3aKOH TEPMOJIMHAMUKH, 3aKOH
COXpaHEHUS FHEPTUHU B TEIJIOBBIX MPOIIECCaX ), IPU ITOM HCIIOJIb30BATh
MAaTEMATHYECKOE BBIPAKECHHUE 3AKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
ypaBHeHUs: MeHeneeBa—Knanelpona;
* AHAJTM3UPOBATH U OOBSICHATH JICKTPUUCCKHE SIBJICHUS, MCTIOJB3YsI OCHOBHBIC
MOJOKEHUSI U 3aKOHBl  DJIGKTPOJMHAMHUKHM  (3aKOH  COXpaHECHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kymona, NOTEHIHUAIBHOCTD
ANEKTPOCTATUYECKOrO TOJISl, NPUHIUIT CYNEPHO3ULMHU  DIEKTPUUYECKHUX
MOJIEd, TMPU 3TOM YyKa3blBas YCIOBHS NPUMEHUMOCTH 3akoHa KyiioHa, a
TAKK€ MPAKTUYECKU BAXKHBIC COOTHOIICHUSA: 3aKOHBI OMa JJIs1 y4acTKa Lenu
U JUIs 3aMKHYTOW 3JIEKTPUYECKON 1enu, 3akoH Jxoyns—Jlenna, npasuia
Kupxroda, 3akonsr @apajes ajs 2IEKTPOIU3a);
OMUCKHIBATh (U3UYECKUE TMPOIECCHl U SIBJICHUS, HUCIOJb3YyS BEIUYUHBI:

MEPEMEIICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJ, CUJIA,
MOMEHT CHJIbl, IaBJIICHUE, MOTCHI[MAJIbHASL YHEPTUsl, KHHETUYECKAsi YHEPIHUs,
MeXaHW4YecKasi dHeprus, padoTa CHIIbI, EHTPOCTPEMUTEIHHOE YCKOPEHUE,
CUJIa TSKECTH, CHUJIa YNOPYTrOCTH, CHJIA TPEHUS, MOIIHOCTb, SHEPTHUs
B3aUMOJICUCTBUS Tena ¢ 3eMiI€ BOIM3U €€ MOBEPXHOCTHU, SHEPIHs YIPYIrou
nedopManuy MPY>KUHBI, KOJIUYECTBO TEIJIOTHI, a0COJIIOTHAs TeMIieparypa
Tena, paboTta B TEPMOJAWMHAMUKE, BHYTPCHHSS OHEPrus HICaJIbHOIO
OJIHOATOMHOTO Ta3a, paboTa HACAIHHOTO Ta3a, OTHOCUTEIbHAS BIAXKHOCTh
Bo3ayxa, KII/J[ waeanbHOro TEMJIOBOTO ABUTATENISl; SJIEKTPUUYECKOE IOJIE,
HANPSDKEHHOCTD 3JIEKTPUYECKOTO TMOJIs, HANMPSXKEHHOCTh IOJSI TOYEYHOTO
3apsa WIM 3apsHKEHHOrO Iapa B BaKyyMe€ M B JIUAJICKTPUKE, MOTCHIAAI
3JIEKTPOCTATUYECKOr0 TMOJIsl, PA3HOCTh MNOTEHLIMAIOB, JJIEKTPOJABUKYIAS
CUJia, CUJIa TOKA, HANPSKEHUE, MOIIHOCTh TOKA, JJIEKTpUUYECKas E€MKOCTh
IJIOCKOTO KOHJICHCATOpa, COITPOTHUBJICHUE y4yacTka 11(S10% C
MOCJICIOBATEIBHBIM U MapajljICIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
3JIEKTPUYECKOTO TMOJII KOHJEHCATOPa;

OOBSACHATH OCOOCHHOCTH MPOTEKAHUS (PU3UUECKUX SIBICHHI: MEXaHUYECKOE
JIBWKEHUE, TEIUIOBOE JIBM)KEHHME YAcCTHUL BEIIECTBA, TEIUIOBOE PAaBHOBECHE,
OpoyHOBCKOE ABMXeHHUE, TU(dy3us, UCTIapeHre, KUTICHUE U KOHJIEH AU,
IUTAaBJICHWE W KPUCTAJUIM3alUs, HANpPaBJICHHOCTh  TEIUIONEepeaayu,
ANEKTPU3alUs TeJ, SKBUIOTEHIUATBHOCTh IOBEPXHOCTH 3apsHKEHHOIO
MIPOBO/IHUKA;



* IPOBOJIUTH HCCIIEJIOBAHUE 3aBHCUMOCTU OJHOM (PU3MUECKOW BEIMYUHBI OT
APYTOi C UCIOJIb30BAaHUEM MPSMBIX U3MEPEHUH, IPU TOM KOHCTPYHPOBATh
YCTaHOBKY, (HUKCHUpOBAaTh  pe3ydbTaThl  IOJTYYCHHOH  3aBUCHUMOCTHU
¢usznyeckux BeIMYMH B BUAe TpaduKoB C Y4ETOM abCONIOTHBIX
HOTPEIIHOCTEN N3MEPEHUil, IeNIaTh BHIBOJIBI IO PE3yIbTaTaM HCCIIeI0BaHMS;
IPOBOJUTh KOCBEHHBIE W3MEpPEHHUs (PU3MUECKUX BEIUYMH, IPU OSTOM
BBIOMpATh ONTUMANbHBI METOJ HM3MEPEHHUs, OLIEHWBATh aOCOIIOTHBIC U

OTHOCHTCIIbHBIC ITIOTPCITHOCTHU ITPAMBIX 1 KOCBCHHBIX I/ISMepeHI/Iﬁ;

IMPOBOAUTHL OIIBITBI IIO IIPOBCPKE HpGIIJIO)KGHHOﬁ TUIIOTC3bI: INNIIAHHUPOBATH
OKCIICPUMCHT, CO6I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTAHOBKY, dHAJIM3UPOBATb
IMOJIYYCHHBIC PC3YyJIbTaTbl W ACJIATb BbBIBOA O CTATYyCC Hp@I[JIO)KGHHOfI

TUIOTE3bI;
- coOMI0/1aTh MpaBmiIa 0€30MacHOTO TPYy/Aa MPU MPOBEICHUH HCCIIeI0BaHUN B
pamMKax y4eOHOTO AKCIIEPUMEHTA, MPAKTUKYMa u

y4eOHOHUCCIIEI0BATENBCKON U MPOEKTHOM JESATENBHOCTH € UCIOIb30BaHUEM
U3MEPUTEIbHBIX YCTPOUCTB U 1a00PaTOPHOro 000pyAOBAHMUS;

pelate pacy€THbIC 3aJayd C SBHO 33JaHHOM W HESBHO 3aJ1aHHOM
¢u3nuecKoil MOJENbIO: HAa OCHOBAaHMM aHAlU3a YCJIOBUS OOOCHOBBHIBATH
BbIOOp  (u3Mueckoil Mojenu, OTBeyarolie TpeOOBaHMSIM  3ajlayuu,
MPUMEHSTH (POPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH M MOCTYJAThl (PU3UUECKUX
TEOPU MpPU HMCHOJIB30BAHUM MATEMAaTUYECKUX METOIOB pELICHUS 3a/aad,
IPOBOJNTh PACUETHl HA OCHOBAaHMM HMMEIOIIMXCS JAHHBIX, aHAIU3UPOBATH
pe3yabTaThl U KOPPEKTHUPOBATh METOJIbI PEIICHUS C YYETOM MOJYyUYEHHBIX
pEe3yJbTaToB;

peniaTh Ka4eCTBEHHBIC 3a/1a4H, TPEOYIOIIUEC IPUMCHEHHUS 3HAHUH U3 Pa3HbBIX
pa3meiaoB Kypca (HM3UMKHM, a TakKe HHTCTpalldd 3HAHUH W3 JIPYrux
MPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAWBATh JIOTHUYECKYIO
LETIOYKY PACCYKJICHUI C ONOPOM HAa U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(dbu3uYECKHe ABIICHUS,

UCIOJb30BaTh TEOPETUUYECKUE 3HAHUSA JJ OOBSACHEHHUS OCHOBHBIX
OPUHIIMIIOB pabOThl U3BMEPUTETBHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTHYECKHX IIPOLIECCOB;

MIPUBOJUTH MPUMEPHI BKJIa/Ia POCCHMCKUX U 3apYyOC)KHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKHU, B OOBICHEHHE IPOIIECCOB OKPYXKAIOIIEro MHpa, B
pa3BUTHE TEXHUKHA U TEXHOJIOTHIA;

* AHAIM3UPOBATh U OIEHUBATh TMOCJEACTBUS OBITOBOM M MPOU3BOJACTBEHHOU
NESTETLHOCTH YEJIOBEKa, CBSA3aHHOM C (PU3UYECKHMMH TPOIECCAMH, C
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MO3UIIMI IKOJIOTUYECKOW 0€30MacHOCTH, MPEACTaBICHUN O palliOHATIBLHOM
MPUPOAONIOIB30BAHUM, a TAKKE Pa3yMHOM HCHOJIb30BAaHUM JTOCTHUKEHHI
HAYKM W TEXHOJOTMM JUIS JAJIBHEWIIETr0 pPa3BUTHS YEJIIOBEYECKOTO
0o0IIeCTBa;

MPUMEHSTh Pa3IMYHbIC CIIOCOOBI PaboThl ¢ HHbOpMAaIUeH (HU3NIESCKOTO

COJIEp)KaHUsI C  WCIOJB30BAaHHMEM  COBPEMEHHBIX  WH(MOPMAIMOHHBIX
TEXHOJIOTHIA, TIPH ATOM HCIIOJIb30BaTh COBPEMEHHBIE HH(POPMAIIMOHHBIC
TEXHOJIOTHH JIJISl TIOMCKA, TIepepadOTKU U MIPEABSIBICHUS yUeOHOW 1 HAYYHO-
NOMyJIApHOW  WH(pOpMaMK, CTPYKTYPUPOBAaHHS W HWHTEPIPETAIIUU
UHPOpMAIUHU, TIOTYYCHHOW W3 pa3IUYHBIX MCTOYHUKOB, KPUTHYCCKH
aHAJIM3UPOBATH MOTy4yaeMyr0 HH(OPMAIIMIO U OLICHUBATH €€ JOCTOBEPHOCTD
KaK Ha OCHOBE MMEIONTUXCS 3HAHWM, TaK U HAa OCHOBE aHaJIM3a MCTOYHUKA
uHbopMaIny;

POSBIISATH OpraHu3alMOHHBIC u MO3HaBaTEIIbHbIC yMEHUS

CaMOCTOSITENIbHOTO MPHUOOPETEHUsI HOBBIX 3HAHHMU B MPOIECCE BBHIMOIHECHUS
MIPOEKTHBIX U y4eOHO-UCCIE0BATEIBLCKUX pa0oT;

paboTatb B TpyIIE C HCIOJHEHUEM pa3JIMYHBIX COLUAIBHBIX pOJEH,
IUTAaHUPOBATh PabOTy T'PYIIIbI, PAlMOHAIBHO PACHPEEIATh ACSITEIbHOCTh B
HECTAaHJAPTHBIX CHUTYyallWsIX, aJeKBaTHO OIICHWBATh BKJAJ KaXKIOTO U3
YYaCTHHKOB TPYIIIBI B PEIICHUE pacCMaTPUBAEMON TTPOOIIEMBI,

* IPOSIBJISITh MOTHUBALIMIO K Oyaymiedl mpodeccuoHaIbHOM AESITeTbHOCTH IO
CHEIUATBHOCTIM (UBUKO-TEXHUYECKOTO TPOQUIIS.

K xonuy oOyuenus B 11 Knacce mpeAMETHbIE pPE3yJbTaTbl Ha YriayOIEHHOM

YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSI YMEHHIA:
* IOHUMATh POJIb PU3HKU B IKOHOMHUYECKOU, TEXHOJIOTUYECKOM, COLMAIbHOM
U ITHYECKOM cdepax AesATEIBHOCTU YEJIOBEKAa, POJb M MECTO (PU3UKH B
COBPEMEHHOW HAyYHOW KapTUHE MHUpPA, POJIb ACTPOHOMHUHU B ITPAKTUUYECKOMU
NESATEIbHOCTH YEJOBEKa W JalbHEHIIEM HayYHO-TEXHUYECKOM pa3BUTHH,
3HAUYEHHE OMHUCATENIbHOW, CHCTEMAaTU3UPYIOIIeH, OOBIACHUTEIbHON H
MPOTHOCTUYECKON (PYHKIUNA (DU3NYECKON TEOpuru — DJIEKTPOJUHAMUKH,
CHELMAIbHOM TEOpUU OTHOCHUTEIBHOCTH, KBAaHTOBOW (DU3HKH, POJIb
dbuszudeckold Teopuu B (HOPMUPOBAHMM TPEACTABICHUNA O (Puznueckoit
KapTUHE MHpa, MECTO (PU3NYECKOW KapTUHBI MHUpa B O0HIeM psay
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX MTPEACTABICHHUN O IPUPOJE;
* pa3ianyaTh yCJIOBUS MPUMEHUMOCTU Moeel (PU3NUeCKUX TeJl U MPOLIECCOB
(siBJIEHUI): OJHOPOAHOE AJIEKTPUUECKOE M OJHOPOAHOE MArHUTHOE MOJId,
rapMOHUYECKHE KOJeOaHHs, MAaTeMaTHUYeCKUl MasTHHUK, WJI€aJbHBIN



PY>XUHHBIN MasTHUK, TApMOHUYECKHE BOJIHBI, HJICATBHBIN KOJIeOaTeIbHBIN
KOHTYp, TOHKas JIMH3a, MOJeJieH aroma, aTOMHOTO SApa M KBAaHTOBOK
MOJIEIIA CBETA;

pasnuyaTh yclIoBUsA (TpaHUIlBl, 00JIACTH) TPUMEHUMOCTH (U3UICCKUX

3aKOHOB, IOHUMATh BCEOOIIHNI XapakTep GyHIaMEHTAIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTH UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBICHATH AJIEKTPOMATrHUTHBIE TMPOIECCHl U SBIICHUS,

WCMOJIb3Yd OCHOBHBIC TIOJIOXKECHHUSI W 3aKOHBI DJJICKTPOAWHAMUKU U

CHEIHAIbHOM TEOpUHU OTHOCHUTEIFHOCTHU (3akoH COXpaHEHUs
ANEKTPUYECKOro  3apsana, cujna Awmmepa, cwia JlopeHia, 3aKkoH
AIEKTPOMATHUTHON MHAYKIWH, paBuiio Jlenia, cBa3p DC camouHIyKIUU
B DJIEMEHTE SJIEKTPUYECKON IEMU CO CKOPOCTHIO M3MEHEHMS CHIIBI TOKa,
HOCTYJIAaThl CIIEHUATbHON TEOPUH OTHOCUTENBHOCTH DIHILITEHHA);

aHAJIM3UPOBATh U OOBACHATH KBAHTOBBIE MPOLECCH U SIBJICHUS, HCIOIb3YsI
MOJIOKEHUS] KBAaHTOBOM (u3uku (ypaBHeHHe DWHINTEHHA s hoTodPdekra,
IEpBBIA W BTOPOM  TOCTYyJAaTbl  bopa, MNpUHIMI  COOTHOIIECHUS

HeonpenenéHHoctel [elizeHOepra, 3aKOHbI COXPAHEHHS 3apsSAOBOrO H
MacCOBOT'O YMCEJI U DHEPIUHU B AJIEPHBIX PEAKUUAX, 3aKOH PaJUOAKTUBHOTO
pacrana);

ONKCHIBATh (PU3UUECKUE MPOLECCHl U SIBICHUS, HUCIHOJIb3YS BEIMYHMHBIL:

HaNpsKEHHOCTh  AJEKTPUYECKOTO ITOJS, MOTEHIHAI 3JIEKTPOCTATHYECKOTO
IOJISI, PA3HOCTh IIOTCHIMAJIOB, JJIEKTPOABWXKYIIASA CUIA, WHAYKLIHS
MAarHUTHOTO TIOJSl, MAarHUTHBIA TOTOK, CWJIa AMrepa, WHIYKTUBHOCTb,
AJIEKTPOABMKYIIAs CHJIa CAaMOWHAYKUIHHM, SHEPTUsl MAarHUTHOTO IIOJs
IIPOBOJHUKA C TOKOM, PEISATUBUCTCKUN UMITYJIbC, IIOJIHAS SHEPTUS, IHEPI U
MIOKOSI CBOOOTHOM YaCTHUIIbI, JHEPTHUS U UMITYJIHC (POTOHA, MACCOBOE YUCIIO U
3apsig Apa, SHEPTUsl CBSI3U sApa;

OOBSACHATH OCOOCHHOCTH MPOTEKAHUS buznyecKux SIBJICHUI:

ANIEKTPOMATrHUTHAS WHAYKIIMS, CAMOMHIYKIIMS, PE30HAHC, UHTEep(depeHus
BOJIH, JAu(pPaKiusi, AUCIEPCUs, TOJHOE BHYTPEHHEE OTPaKECHHUE,
doToanexTpuueckuit 3¢dext (hortorddexr), annda- u 6eta-pacnaasl saep,
raMMa-u3JiaydeHue saep, Pu3nueckrue NPUHIMIBI CIEKTPaIbHOIO aHAIN3a U
paboTHI J1a3epa;

* ONIPENEIISATh HANpPaBJICHUE HWHAYKIMM MAarHUTHOTO TMOJISI NPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

* CTPOUTDH U300paKEHHUE, CO3/1aBAEMOE INIOCKUM 3€pPKajioM, TOHKOU JIMH30H, U
PacCUUTHIBATH €r0 XaPAKTEPUCTUKH;
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 IPUMEHATh OCHOBOIOJIATAOIIME ACTPOHOMHUYECKUE TMOHATHUS, TEOPUU U
3aKOHbI  JUIi aHalim3a W OOBSACHEHHS  (PU3MUECKHUX  IPOIECCOB,
MPOUCXOJAIINX B 3BE3/1aX, B 3BE3NHBIX CHUCTEMaX, B MEXKIaJlaKTUYECKOU
cpene; IBIKEHUS HeOSCHBIX T, SBOJIONNH 3BE31T U BeeneHHo;

* POBOJUTh  HMCCJIEAOBAaHWE 3aBUCUMOCTEH (UBHMYECKMX BEIUYUH C
UCIIOJIb30BAHUEM MPSIMBIX H3MEPEHUH, TIPU HSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpPOBATH  PE3yJbTaThl  IOJYYCHHOW  3aBUCHMOCTH
¢usznyeckux BeMMYMH B BUAe TpaduKoB C Y4ETOM abCONIOTHBIX
MOTPENTHOCTENW U3MEPEHHUM, JI€JIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCICIOBAHUS,

* MPOBOJIUTh KOCBEHHBIE M3MEPECHUS (U3UYECKUX BEIWYMH, IPH 3TOM
BBIOMPATh OINTHUMAJILHBIM METOJ W3MEPCHHUS, OICHUBATh AOCOIIOTHBIC H
OTHOCHUTEJIbHBIE TIOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUM;

* IPOBOJUTH OMBITHI MO MPOBEPKE MPEII0KEHHON TUIIOTE3bI: IJIAHUPOBATH
AKCIIEPUMEHT, COOMpaTh KCHEPUMEHTAIbHYIO YCTAaHOBKY, aHAIU3UPOBATH
MOJYyYEHHBIC PE3yJIbTaThl W JIeJlaThb BBIBOJ O CTaTyce MPEaSIOKEHHOU
TUTIOTE3b;

* ONUCHIBATh METObI MOJYUYCHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUI;

- cOOJIIOIaTh MpaBuUiia 6E30MacHOTO TPyAa MPU MPOBEICHUU UCCIICIOBAHUM B
paMKax y4e0HOTO AKCIIEPHUMEHTA, MpaKTUKyMa u
y4eOHOMCCIIE0BATENBCKOW U MPOEKTHOM AESATEILHOCTH C UCIOIb30BaHUEM
U3MEPUTEIbHBIX YCTPOUCTB U 1a00PaTOPHOro 000pyAOBAHMUS;

e pemiaTh pacu€THbIC 3aJa4d C SBHO 3aJJAHHOW W HESABHO 3aJ[aHHOU
¢u3nueckoii MONENbI0: HAa OCHOBAHMM aHAlIW3a YCJIOBHUS BBIOMpaTh
dbu3uyeckre MOJeU, OTBeYarolue TpeOOBaHUSIM 3aJaud, TPUMEHSTh
(dbopMyIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJaThl (PU3NYECKUX TCOPUM TTPU
UCIIOJIb30BaHUM MAaTEMAaTUYECKUX METOJOB PEIICHUS 3a/1ad, HTPOBOAHTH
pacu€Thl HA OCHOBAaHUM UMEIOIIMXCS JTAaHHBIX, aHAJIM3UPOBAThH PE3YJIbTaThl U
KOPPEKTUPOBATH METObI PEIIECHHUS C YIYETOM MOJYYEHHBIX PE3yJIbTaTOB;

- pelaTh Ka4eCTBEHHBIC 3a/1aui, TPEOYyIolMe MPUMEHEHUS 3HaHUN U3 pa3HbIX
pazienoB Kypca GU3MKH, a Tak)Ke HWHTErpalid 3HAaHWK W3 JIPYyTUX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA: BBICTpPAWBaTh JIOTUYECKYIO
IETIOYKY PacCyKJICHUHN ¢ OMOPOM Ha U3yUYCHHBIC 3aKOHbBI, 3AKOHOMEPHOCTHU U
(bu3uYCeCKHe ABIICHHUS,

* ICTIOJIH30BAaTh TEOPETUYECKUE 3HAHUS [JI1 OOBSCHEHUS OCHOBHBIX
MPUHITUTIOB pa0OThl U3MEPUTEILHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKHUX MPOIIECCOB;



« IPUBOJIUTH MPUMEPHI BKJIAJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE IIPOIICCCOB OKPYKAIOIIEro MHpa, B
Pa3BUTHE TEXHUKHA U TEXHOJIOTH;

« AaHAJIM3UPOBATh W OILICHUBAThH MOCJEACTBUS OBITOBOM M MPOU3BOACTBEHHOM

JEATEIbHOCTH 4YEJIOBEKa, CBSI3aHHOW C (PU3HMYECKUMH IMPOIECCaMH, C

MO3UIIMI IKOJOTHYECKOM 0€30MacHOCTH, MPEJACTABICHUN O paliOHaILHOM

MPUPOJOIIOIB30BAHUHN, 4 TAaKXKE Pa3yMHOM MCIIOJIb30BAHUN JOCTHUKECHUN

HAYKM W TEXHOJOTMM JUIS JAJIBHEUIIETr0 pPa3BUTHS YEJIIOBEYECKOTO

00IIIECTBA;

IPUMEHSTh Pa3IMYHbIC CIIOCOOBI paboThl ¢ MHbOpMaIe (HU3NIECKOTo

COIepKaHUsI C  WCIIOJB30BAHWEM  COBPEMEHHBIX  HH(POPMAIIMOHHBIX
TEXHOJIOTHA, TPH ASTOM HCIIOJIB30BaTh COBPEMEHHBIC HH(POPMAIIMOHHBIC
TEXHOJIOTUHU JIJISl TIOUCKA, IEPepadOTKU U MPEAbSIBICHUS y4eOHOM 1 HAYYHO-
nomyJsipHo  MHGOpPMALMKM, CTPYKTYpUPOBAHUS U HHTEpIIpPETAIlUU
nHDOpMAIMK, TIOJYYCHHOW W3 Pa3IUYHBIX HWCTOYHHKOB, KPUTHUYCCKH
aHAJIM3UPOBATH MOJydyaeMyr0 HH()OPMAIIHIO U OIICHUBATh €€ JOCTOBEPHOCTh
KaK Ha OCHOBE MMEIONIMXCS 3HAHWM, TaK U HAa OCHOBE aHAJIN3a UCTOYHHUKA
uHbopMaIny;

MIPOSIBIIATH OpraHU3alMOHHBIC u MMO3HABATEIILHBIC YMEHUS

CaMOCTOATCIIBHOT'O HpI/IO6pCTCHI/I${ HOBBIX 3HAHUM B MMpoIcCCC BLIMMOJIHCHUA
ITPOCKTHLBIX U y‘-I€6HO-I/ICCHeI[OBaT€J'IBCKI/IX pa60T;

paboTath B TpyIIE C HCIOJHEHUEM pa3JIMYHBIX COLUAIBHBIX PpOJEH,
IJIAHUPOBATh PabOTy T'PYIIIbI, PAIMOHATBLHO PACIPEACIATh CSITEIHLHOCTh B
HECTAaHJAPTHBIX CUTyallUdsIX, aJC€KBATHO OLCHUBATH BKJIAJ KAXKIOTO H3
YYaCTHUKOB TPYMIIBI B PEIICHUE PacCMAaTPUBAEMON TTPOOIIEMBI;

« POSIBIISITH MOTHUBAIMIO K OyayIel mpodeccHoHanbHOM AeSITEIbHOCTH 110

CHEHUATBHOCTIM (PU3UKO-TEXHUUECKOTO PO HIISL.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
No (uudpossbie)
i HaumeHoBaHue pa3jiesioB H TeM POrPaMMBbI Beere Kourponsbie | TIpakTaueckne o0pa3zoBaTebHbIE
paGoThI paGoThI pecypebl
Paznea 1. HAYUHBIA METO/I IO3HAHUS ITPAUPO/IbI
11 Hayunslii MeTO O3HAHUS TPUPOIBI 6
Hroro o pasneny 6
Pasznea 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 JluHamuka 10
2.3 Crartuka TBEpIOTO Tena ) 1
2.4 3aKOHbBI COXPAHEHHUS B MEXAHUKE 10 1
Hroro no paszneny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUUECKON TEOPUH 15 1




3.2 Tepmoaunamuka. TeroBble MalTMHBI 20
ArperartHble cocTOsiHUS BeniecTBa. Da3oBbie
3.3 nepexobl 14
Htoro mo pazneny 49
Paznen 4. JIEKTPOJAUHAMUKA
4.1 DneKTpruYecKoe noiie 24
4.2 [TocTOSIHHBIN SEKTPUUECKUN TOK 24
4.3 Toku B pa3IMYHBIX Cpeaax 6
Wroro no pazneny 54
Pasnen 5. DUSHUECKHM TPAKTUKYM
5.1 ®uznyeckuil NPakTUKYM 16 16
Hroro no paszneny 16
PeszepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KITACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM (unposrie)
“" | nporpammss Beero Kontpoabhbie | Tpakrnueckue | 0Pa30BaTeIbHbIE
pa6oThbI pa6oThbI pecypebt
Paznen 1. JIEKTPOJAUNHAMUKA
1.1 MarnutHoe mosne 14
1.2 DNeKTpOMarHuTHAsE UHIYKIHS 13 1
Wroro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexanuueckue KoneOaHus 10
2.2 DneKTpOMarHuTHbIE KoJieOaHus 15
MexaHudecKre U 3JIEKTPOMArHUTHBIC BOJTHBI
2.3 10 1
24 OnTuka 25 1
Hroro 1o pasuery 60

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH




3.1 Ocnosbl CTO 5
Wroro no pazueny 5
Pasznen 4. KBAHTOBASA ®U3UKA

4.1 KopnyckynspHo-BOIHOBOM Ayain3m 15

4.2 ®duszuka aToma 5

4.3 dusrKa aTOMHOTO sI/Ipa U DJIEMEHTapHBIX 5

YaCTHI]
Hroro o pasneny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®U3UKU

5.1 DneMeHThl aCTPOHOMUU U acTPOPU3UKU 12
Wroro no pazneny 12
Paznea 6. PUSHUYECKUN MPAKTUKYM

6.1 @u3nyeckuil NPakTUKyM 16 16
Hroro no paszneny 16

Paznea 7. OBOBIIAIOIIEE ITOBTOPEHHUE
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Cucremarusanus u 000011IEHNE
MPEIMETHOTO  COJACPIKAHHMSI W OIBITa

71 NEeSTeNIbHOCTH, TMPUOOPETEHHOTO  IpH 15
n3ydeHuu kypca ¢usuku 10 — 11 xkmaccor
Wroro no pazueny 15
PezepBHOE BpeMms 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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