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| INTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA INPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

INPEJIMETHBIE PE3YJIBTATbBI

K xoHiy o6yuenus B 10 knacce npeaMeTHbIe pe3yabTaThl Ha YIIIYyOJIEHHOM YPOBHE JIOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

® [OHUMaTh POJb (PU3UKK B SKOHOMHYECKOH, TEXHOJIOTHMUYECKOH, IKOJIOIMYECKOil,
COLMAIBHOM U 3TUYECKON chepax AeATeIbHOCTH YEJIOBEKa, POJIb K MECTO (PU3UKH B
COBPEMEHHOMN Hay4HOU KapTHUHE Mupa, 3Ha4YEHHE ONUCATENIbHOM,
CHUCTEMaTU3UPYIOIEH, 0ObSICHUTEIIPHOW U MPOTHOCTUYECKON (PYHKIMI (HHU3HIECKOI
TEOPHH — MEXAHUKH, MOJICKYJISIPHON (DPM3UKU U TEPMOAMHAMUKH, POJIb (PU3HUECKON
TEOpHH B (HOPMUPOBAHHUHU NPEACTABICHUN O GU3NIECKON KapTHHE MHPA;

® pa3IMyaTh YCIOBHSA TNPHUMEHUMOCTH MoOJeNell (U3NYEeCKUX Teld M IPOLECCOB
(sBIeHUI): MHepLMalibHas cucTeMa OTcuéra, aOCOJIOTHO TBEPIOE  TeEJo,
MaTepuaibHas TOYKa, pPABHOYCKOPEHHOE JBI)KEHHE, CBOOOJHOE TaJIeHUE,
abcomoTHO ympyras aedopmariiusi, aOCOTIOTHO YIPYroe U aOCOIIOTHO HEYNPYroe
CTOJIKHOBEHUS, MOJEIM Ta3a, XKUIKOCTH M TBEPAOro (KPUCTAILUIMYECKOIO) Tea,
WJICaNIbHBIN a3, TOUCYHbIN 3apsijl, OJHOPOJIHOE AIEKTPUUECKOE TOJIE;

e pasnu4arh yciaoBHs (TpaHUIlBL, 00JIACTH) MPUMEHUMOCTH (PU3MYECKHX 3aKOHOB,
NOHMMATh BCEOOIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U OrPAHUYEHHOCTh
MCII0JIb30BAaHUS YACTHBIX 3aKOHOB;

® AHAIM3MPOBAaTh M OOBSICHATH MEXAaHHMYECKHE TIPOLECCHl M SIBJICHHS, HCIIONIb3YS
OCHOBHBIEC TIOJIOKEHHUSI W 3aKOHBI MEXAaHUKH (OTHOCUTEIbHOCTh MEXaHHYECKOTO
JBUXKEHHS, GOPMYIIbI KHHEMAaTUKHA PaBHOYCKOPEHHOT'O JIBIXKEHUS, IPeoOpazoBaHus
[anunes nans  ckopocTH M IepeMelleHus, 3akoHbl HploToHa, mnpuHIUD
OTHOCHUTENIbHOCTH ['anuiesi, 3aKOH BCEMHUPHOIO TATOTEHUS, 3aKOHBI COXpPaHEHUS
UMIyIbCa W MEXaHUYEeCKOW OHEpPruu, CBA3b pabOThl CUIIBI C HW3MEHEHUEM
MEXaHUYECKOM HSHEepruM, YCIOBUS paBHOBECHS TBEPJAOrO Tela), MpH STOM
UCIIOJIb30BaTh ~MaTEeMaTHYECKO€ BBIPAXKEHHE 3aKOHOB, YKa3bIBaTh  YCIOBHS
MPUMEHUMOCTH (U3MYECKUX 3aKOHOB: TpeoOpasoBanuii [ammiies, BTOporo u
TPETbETO0 3aKOHOB HbBIOTOHA, 3aKOHOB COXPAHEHHs HMMIIYJIbCAa U MEXaHUYECKOU
DHEPIrUH, 3aKOHA BCEMUPHOIO TATOTEHUS;

® AHAJIM3HPOBATh U OOBACHATH TEIUIOBBIE IPOLIECCHI U SBJICHUS, UCTIONb3Yysl OCHOBHBIE
nosokeHuss MKT u 3akoHBl MOJeKynsipHOW (PU3MKM U TEPMOJUHAMUKH (CBSI3b
JABJICHUSI HJAEaJbHOTO raza CcO CpelHeld KHHETUYECKOM HHepruei TeraoBOoro
JBUKEHUSI M KOHLIEHTpAaLIMEH €ro MOJIEKYJN, CBA3b TEMIIEpaTypbl BELIECTBA CO
CpeHEN KHMHETMYECKONW OHHEPrHMel TEIJIOBOIO JBW)KEHMSI €ro 4YacTHIl, CBA3b
JIABJICHUsI MJICAIBHOIO Ta3a C KOHIIEHTpalMed MOJEKYJl U €ro TeMIIepaTypou,
ypaBHeHUE MeHnaeneeBa—Knamneiipona, mnepBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH
COXpaHEHMsI DSHEpPruM B TEIUIOBBIX TMpolieccax), MHpPH 3TOM HCHOJIb30BaTh
MaTEMaTHUYECKOE BBIPDA)KEHHWE 3aKOHOB, YKa3bIBaThb YCJIOBHUS MPUMEHMMOCTH
ypaBHeHus1 MeHeneeBa—Knanelipona;

® QHAIM3HUPOBATh U OOBACHATH HIEKTPUUYECKHE SIBICHUS, HCIOJIb3YS OCHOBHBIE
MOJIOKEHUST M 3aKOHBI JJIEKTPOJMHAMHUKU (3aKOH COXpPaHEHUs 3JIEKTPUUYECKOTO
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3apsina, 3akoH KysnoHa, MOTEHIMAIbHOCTh JIEKTPOCTATUYECKOIO IOJIs, NMPUHLIUI
CYNEPHO3UINH JIEKTPUUECKUX MOJIEH, IPH 3TOM yKa3blBasi yCIOBHs IPUMEHUMOCTH
3akoHa KysoHa, a Takke MpakTUYECKH Ba)KHbIE COOTHOLIEHMs: 3aKOHbI OMma ais
y4acTKa LEeNu M I 3aMKHYTOM DJIEKTpUYECKOM Lenu, 3akoH Jxoymnsa—Jlenna,
npasuia Kupxroda, 3akonsr @apazaes 11 3J€KTPOIN3a);

ONHUCHIBATh  (PU3MUECKUE TMPOIECCHl W SBICHHS, HCIONb3YS  BEIUYMHBL:
nepeMeleHne, CKOPOCTb, YCKOPEHHE, UMITYJIbC TEJla U CUCTEMBbI TeJl, CUJIa, MOMEHT
CUJIbI, JaBJIEHUE, IOTEHLMAIbHASl YHEPIHsl, KNHETUUECKAsk SHEPIUsl, MEXaHUUECKast
9HEprus, paboTa CUIIbI, LEHTPOCTPEMHUTEIIBHOE YCKOPEHHUE, CHJIa TSHKECTH, CHIla
YIPYroCTH, CUJIa TPEHUs, MOIIHOCTb, SHEPrHs B3aUMOACHUCTBUS Tena ¢ 3eMiEl
BOJIIM3KM €€ MOBEPXHOCTH, HHEPIus ynpyroh aegopMmanuu MpYKHUHBI, KOJIMYECTBO
TEIUIOTHI, a0COJTIOTHAs TeMIepaTypa Tena, paboTa B TEPMOAMHAMUKE, BHYTPEHHSSA
SHEPrus UICATBHOIO OJIHOATOMHOIO Ia3a, paboTa WIeaIbHOTO I'a3a, OTHOCUTEIbHAsS
BJIaKHOCTh Bo3ayxa, KII/] uneanbHOro TemioBoro ABUraTess; 3JIeKTpUYecKoe Moie,
HaNpsHKEHHOCTh 3JIEKTPUYECKOro MO, HANpsDKEHHOCTh IOJII TOUEYHOro 3apsijia
WIM 3apsOKEHHOro Iapa B BaKyyMé M B JUDJIEKTPUKE, IOTEHIMAI
JIEKTPOCTATUYECKOTO TOJIsI, PA3HOCTh IOTEHIMAJIOB, JIEKTPOABUKYIIAs CUIIA, CUJIA
TOKa, HalpsDKEHHE, MOIIHOCTh TOKa, JJIEKTpUYecKas EMKOCTh IUIOCKOIO
KOHJIEHCATOpa, CONpPOTHBIIEHHE YYacTKa LEeNM C [OCIeA0BaTeIbHBIM U
HapajjielibHbIM  COEIMHEHHEM pPE3UCTOPOB, DSHEPrusi 3JIEKTPUYECKOTO  IMOJIs
KOHJIEHCATOopa;

OOBSICHATE OCOOEHHOCTH MpPOTEKaHHUsA (PU3MUECKUX SBJICHHHA: MEXaHHYECKOoe
JBUKEHHE, TEIJIOBOE JIBJKEHUE YacTHIl BEIECTBA, TEIUIOBOE pPaBHOBECHE,
OpoyHOBCKOe JBWXeHHE, Au(Py3us, HcIapeHue, KUIEHHEe U KOHJAEHCalMs,
IUIaBJICHUE M KPUCTAIM3allMs, HAIPaBICHHOCTb TEIJIONEepeaayuu, 3JIEeKTPU3aLMs
T€J, SKBUIMOTEHIIMAILHOCTD TIOBEPXHOCTH 3aps’KEHHOTO IIPOBOIHUKA,

POBOJUTH UCCIIEJOBAHUE 3aBUCUMOCTH OJTHOM (pU3MUECKON BETMUYUHBI OT APYTOH €
UCIIOJIb30BaHUEM TMPSMBIX M3MEPEHUN, MPU STOM KOHCTPYHPOBATh YCTAHOBKY,
(bukcupoBaTh pe3yabTaThl MOTYYEHHON 3aBUCUMOCTH (PU3MYECKHUX BEJIIMYUH B BUJIE
rpa¢uKoB ¢ y4€TOM aOCOIIOTHBIX MOTPEIIHOCTEH M3MEpeHUil, /enarh BBIBOJIBI IO
pe3yJpTaTaM MCCIIEI0BaHNUS;

IPOBOJUTh KOCBEHHBIE M3MEpEeHMsI (U3NYECKHUX BEJIWYHMH, NPH 3TOM BbIOMPATH
ONTUMAJIbHBIH METOJ HW3MEpEHHUs, OLEHHBAaTh aOCOJIOTHBIE M OTHOCUTEIbHBIE
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIL;

IIPOBOAMTH ONIBITBI 10 IPOBEPKE MNPEIJIOKEHHOM THUIIOTE3Bl: IUIAHUPOBATh
HKCIEPUMEHT, CcOoOMpaTh OSKCIEPUMEHTAIbHYI0  YCTaHOBKY, aHAJIU3HPOBATh
MIOJIyYEHHBIE PE3YJIbTAThl U I€JaTh BBIBOJ O CTATYCE NMPEAIOKEHHON TMIIOTE3bI;
coOuro1aTh IpaBuiIa 0€30MacHOro Tpy/a IpU MPOBEACHNN UCCIIEA0BAaHUM B PaMKax
y4eOHOT0 IKCIEPUMEHTA, MPAKTUKyMa U y4eOHO-HCCIIeJ0BATEIbCKOM U MPOEKTHOM
JeSITebHOCTH C HCIOJIb30BAaHHUEM H3MEPUTENbHBIX YCTPOMCTB M J1aOOPaTOPHOTO
000pyI0BaHNS;

pemiath pacu€THbIE 3a/la4M C SBHO 33JaHHOW W HESBHO 3aJlaHHOM (U3UYECKOil
MOJIeJIbIO: Ha OCHOBAaHUHU aHajM3a YCIOBUS OOOCHOBBIBaTH BbIOOpP (hU3HUECKOM
MOJIeJM, OTBeuarollell TpeOOBaHMAM 3aJaud, HPUMEHATH (HOPMYIIbI, 3aKOHBI,
3aKOHOMEPHOCTH M MOCTYJIaThl (U3UYECKHX TEOpH TMpH HCIIOJIb30BaHUU
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MaTEMAaTHYECKUX METOOB DPEIIEHUS 3anad, IPOBOAMTH pPAacdyE€Tbl HA OCHOBAaHUU
UMEIOUINXCSA JIaHHBIX, aHaJIU3UPOBATH PE3YyNbTAaThl U KOPPEKTUPOBATH METOJbI
pelIeHus ¢ Y4ETOM HOJyUYEHHBIX PE3YyJIbTaTOB;

pelaTb KayecTBEHHbIE 3a7auM, TPeOyIoIMe HPUMEHEHMs 3HAaHUM U3 Pa3HbIX
pa3zienoB Kypca (HU3MKM, a TaKXKe HHTErpaliy 3HAHWH W3 JIPYruX MpeaMETOB
€CTECTBECHHO-HAYYHOI'O IIUKJIA: BBICTPAUBATh JIOTHYECKYIO LIENIOYKY PACCYKICHUM C
OIIOPOil Ha U3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SBICHUS;
UCIMOJIb30BaTh TEOPETUYECKUE 3HAHUSA U1 OOBSCHEHUS OCHOBHBIX IPUHIMIIOB
paboThl M3MEPUTEIbHBIX MPUOOPOB, TEXHUYECKUX YCTPOWCTB M TEXHOJOTHYECKUX
IIPOLIECCOB;

IPUBOANUTh HPUMEpPbl BKJIAJa POCCHUMCKUX M 3apyOeKHBIX Y4YEHBIX-(DU3UKOB B
pa3sBUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYKAIOUIETO MHUpPA, B Pa3BUTHE
TEXHHUKH U TEXHOJIOTHI;

AQHIN3UPOBAaTh U OLEHUBATh MOCIEACTBHS OBITOBOM M IPOU3BOJACTBEHHOU
NEeSITeIbHOCTH 4YeJIOBeKa, CBA3AHHOM ¢ (DU3MYECKMMHM IIpoleccaMH, C IMO3ULMH
9KOJIOTMYECKON 0e301acHOCTH, IIPEJICTaBICHUN 0 panoHaIbHOM
IIPUPOIONOIB30BAaHUH, & TAKKE PAa3yMHOM HCIIOJIb30BAHUU JOCTHMKEHUH HAyKU U
TEXHOJIOTHH JIJIs1 JAIbHEHUIIIETO pa3BUTHS YEIOBEUYECKOTO OOIIECTBA;

OPUMEHSTh  pa3M4yHble  CIOCOOBI  paboTel ¢ wHpOpMamueid  (HU3NIECKOro
COJIpKAHUS C UCIIOIb30BAaHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHMA, IPU
9TOM HCIIOJIB30BaTh COBPEMEHHbIE HH(OPMAIMOHHBIE TEXHOJOTHM MJIsi IOMCKAa,
nepepadOTKU U MpeabsSBICHUS Y4eOHOM W HaydHO-NONYJSIpHOW HHdOpMaiuu,
CTPYKTYPUPOBAaHUS W HMHTEpIpETAlu HH()OpPMAIUK, TMOIYYeHHOW M3 Pa3ITHUHBIX
MCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATh MOJIy4aeMyt0 HH()OPMALIUIO U OLICHUBATh
€€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOILMXCS 3HAHUM, TaK U HAa OCHOBE aHaJIM3a
UCTOYHHKA HH(POPMALIUY;

IPOSIBIATE OpPraHMU3AallIOHHBIE W IIO3HABATEIIBHBIE YMEHHUS CaMOCTOSITEILHOTO
nproOpeTeHNs] HOBBIX 3HAHMH B IPOLECCE BBIMOJHEHUS NMPOEKTHBIX U Y4eOHO-
HCCJIEIOBATEIbCKUX padoT;

paboTaTh B TpyIIE C MCIOJHEHUEM Pa3IMYHbIX COLMANBHBIX POJIeH, TIIAHUPOBATh
paboTy TpyMNIbl, PAalMOHAIBHO PaCHpPENeNATh JEATEIbHOCTh B HECTaHJIAPTHBIX
CUTyallusiX, aJE€KBATHO OLEHMBATh BKJIAJ KaXJIOr0 M3 YYaCTHMKOB TIpYIIbI B
pelleHne paccMaTpruBaeMoil MpooieMsl;

IpOSBIATH MOTHBALMIO K Oyaymieil mnpodeccuoHalbHON JI€ATENbHOCTH 10
CHEUHATbHOCTIM (PU3UKO-TEXHUYECKOTO IPOQHIIS.

K xoHiy o6yuenus B 11 knacce npeaMeTHbIE Pe3yabTaThl HA YIIIYyOJIEHHOM YPOBHE JTOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

MOHUMATh pOJIb (U3UKA B DKOHOMHUYECKOH, TEXHOJOTUYECKOW, COIUATBHOU U
ITHYECKOH cepax AesITeN HOCTH YeJIOBEKa, POJib U MeCTO (DU3UKU B COBPEMEHHOM
HAay4yHOM KapTUHE MHUpa, pPOJb AaCTPOHOMHU B IPAKTUYECKOW JEATEIBHOCTU
YejaoBE€Ka M JAJbHEUMIIEM  HAy4YHO-TEXHUYECKOM  pPa3BUTHUH,  3HAUYCHUE
OTMCATENHPHONW, CHUCTEeMATHU3UPYIOMICH, OOBSICHUTEIIBHOW U  MPOTHOCTHYECKOM
GbyHKIMH  QU3MYECKON TEOpUM — DIIEKTPOJWHAMUKHU, CIEIUAIBHONH TEOopUu
OTHOCUTEIILHOCTH, KBAHTOBOH (DM3HKH, pOJIb (PU3UUECKON TeOpUU B POPMHUPOBAHUU
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MIPEACTABICHUH 0 (PU3NIECKON KapTUHE MUpPa, MECTO (PU3NUYECKON KapTHHBI MUPA B
00I11eM psAy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTaBICHUH O IPUPO/IE;
pasinyaTth yCIOBHUS INPUMEHUMOCTH MoJenell (HU3UYecKuXx Teld M IPOLECCOB
(siBJIEHUI): OJHOPOJAHOE JJIEKTPUYECKOE M OJHOPOJHOE MArHUTHOE IO,
rapMOHUYECKHE KoJeOaHUs, MaTeMaTHUECKUIl MasTHUK, MICAIbHBIA NPYKHUHHBIA
MasiTHUK, T'apMOHUYECKUE BOJIHBI, UJICAIbHBIM KoyeOaTeNbHbI KOHTYpP, TOHKas
JIMH3a, MOJEJIEN aTOMa, aTOMHOTO s1ipa U KBAHTOBOM MOJIEJIN CBETA;

pasinyath ycJIOBHs (TpaHHMLbl, 00JACTH) NPUMEHUMOCTH (HU3UYECKUX 3aKOHOB,
IOHUMAaTh BCEOOWMI XapakTep (yHIAaMEHTAJIbHBIX 3aKOHOB M OIPAHUYEHHOCThb
MCIIOJIb30BaHUs YaCTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBACHATH JIEKTPOMArHUTHBIE MPOLIECCH U SABJICHUS, UCIIOJIb3YS
OCHOBHBIE TIOJOXKEHUS M 3aKOHBI JJIEKTPOJMHAMHUKHM U CIELUUAIbHOM TEOpUU
OTHOCHUTEJIBHOCTH (3aKOH COXPAHEHMsI AJIEKTPUUECKOI0 3apsizia, cuia Ammepa, cuia
JlopeHua, 3aKOH >3JE€KTPOMArHUTHOW WHAyKUuH, npaBwio Jlenna, ceszp OC
CaMOMHIYKLUHU B 3JIEMEHTE 3JIEKTPUUECKOM LIEMHU CO CKOPOCTBIO MU3MEHEHMS CHIIBI
TOKA, MOCTYJIaThl CIELHATIbHON TEOPUN OTHOCUTENBHOCTH DUHILTENHA);
aHAJIM3UPOBaTh M OOBACHATH KBAHTOBBIE IPOLECCHl M SBIEHUS, HCIIOJIb3YS
MOJIOKCHUST KBAHTOBOW (u3uku (ypaBHeHHWe OWHIITEHHa I Porodddekra,
NEPBBIA M BTOPOM MOCTyJaThl bopa, MPUHIUI COOTHOIIEHUS HEONPEAEIEHHOCTEN
['eiizenOepra, 3aKOHBI COXPAaHEHMs 3apsA0BOTO MU MAcCOBOIO YHMCENl U HHEPIHMU B
AJIEPHBIX PEaKLUAX, 3aKOH PaIMOaKTUBHOIO pacmajia);

ONHUCBHIBATh  (PU3MUYECKUE MPOLECChl U SABJICHMS, MCIOJb3Yys  BEIMYUHBL:
HaIPSOKEHHOCTh 3JIEKTPUYECKOIO IIOJISI, MOTEHIMAT 3JIEKTPOCTATUYECKOTO IO,
Pa3HOCTh MOTEHLUANOB, 3JEKTPOABMKYIIAs CHJIA, WHIYKIUS MarHUTHOIO IOJIA,
MarHMTHBIM IOTOK, cuia Awmrepa, HHAYKTUBHOCTb, DJIEKTPOIABMXKYIIAs CHIIA
CaMOMHIYKIIUH, SHEPTUsl MAarHUTHOTO TOJISl IPOBOJHUKA C TOKOM, PEISTUBUCTCKUI
UMIYJbC, TIOJHAs SHEPrusi, SHEPrusi IMOKOS CBOOOJHOM 4YacTHIbI, SHEPrus u
UMIYJIbC (OTOHA, MACCOBOE YHCIIO U 3aps siApa, SHEPTUS CBA3H s1/1pa;

OOBSACHATH OCOOEHHOCTH MNPOTEKaHWs (PU3MUYECKUX SBJIECHUI: 3JIEKTpOMarHuTHas
UHAYKIMS, CaMOMHAYKLMSA, pE30HaHC, WHTeppepeHuuss BOJH, JIudpaxuus,
JMCTIepCcHs, TIOJIHO€ BHYTpEHHee OTpaxeHue, (oTosrnexkTpudeckuii 3ddexr
(poTorddexr), anbda- n 6era-pacnasl saep, raMMa-u3IydeHue saep, Guanueckue
MPUHIIMIIBI CTIEKTPAIBHOTO aHaJIn3a U padoTHI J1a3epa;

OIPEAEIATh HAIIPaBJICHNE HHIAYKIIMM MAarHUTHOTO I10JIs1 IPOBOJHUKA C TOKOM, CHIIBI
Awmriepa u cuinbl JlopeHna;

CTPOUTh HU300paKeHHE, CO3JaBacMO€ IJIOCKUM 3€pKaJloM, TOHKOH JIMH30M, U
pPacCcUUTHIBATH €r0 XapaKTEPUCTHUKH;

MPUMEHSTh OCHOBOIIOJIATAIOIINE AaCTPOHOMUYECKHE OHSTHSI, TEOPUU U 3aKOHBI JIJIsS
aHaM3a U OOBACHEHUS (PUINYECKUX IMPOILIECCOB, MPOUCXONAIIMX B 3BE3AAX, B
3BE3HBIX CHCTEMax, B MEXTaJlaKTUYeCKOH cpene; ABWKEHHS HEOECHBIX Tell,
SBOIIOLMH 3BE30 U BeeneHHol;

IPOBOJUTH MCCIIE0BAaHUE 3aBUCUMOCTEN (PU3NUECKUX BEIMYHH C UCIOJIb30BAHUEM
OpSAMBIX HW3MEPEHUil, MpH OSTOM KOHCTPYUPOBATh YCTaHOBKY, (PUKCHPOBAThH
pe3yJbTaThl NOJYYEHHOW 3aBHUCHUMOCTH (DU3MUECKUX BEJIWYHH B BUE I'paUKOB C



y4€TOM a0COJIIOTHBIX MOTPEIIHOCTEH W3MEPEHUH, IeTaTh BBIBOABI MO pe3ysibTaTaM
UCCIIEIOBAHMSI,

MPOBOAUTH KOCBEHHBbIE HM3MEpEeHUsS (U3UYECKUX BEIMYMH, NPU STOM BHIOHUPATH
ONTUMAIILHBIA METOJ HW3MEPEHHUs, OLEHHBATh aOCONIOTHBIE M OTHOCHUTEIbHBIC
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIL;

IPOBOAMTH OIBITHI 110 IPOBEPKE MPEUIOKEHHONM TMIIOTE3bl: IUIAHUPOBATH
OKCIEPUMEHT, COOMpaTh HKCHEPUMEHTAIBHYI0  YCTaHOBKY, aHAJIM3UPOBATH
MOJTy4YEHHBIE PE3yJIbTAThl U I€JIaTh BBIBOJ O CTATyCe MPEAIOKEHHOM THIIOTE3bI;
ONMCHIBATh METObI IOJYUYEHUS HAYYHBIX ACTPOHOMHUYECKUX 3HAHUM;

coOuro1aTh TpaBuiIa 0€30MacHOro Tpy/a IpU MPOBEJICHUN UCCIIEI0OBAHUI B paMKax
yu4eOHOr0 KCIIEPUMEHTa, MPAKTUKYyMa M y4eOHO-HCCIIeI0BaTEIbCKONW U MPOESKTHOU
JESTEIbBHOCTH C HCIIOJIb30BAHUEM H3MEPUTENBbHBIX YCTPOMCTB M J1aOOPaTOpPHOIO
000pyI0BaHNS;

pemats pacu€THbIe 3a/ladydl C SBHO 3aJaHHOW W HESBHO 3aJaHHOM (U3NYEeCcKOi
MOJICNIbIO: HAa OCHOBAaHWHM aHalW3a YCIOBHA BBHIOMpATh (U3NYECKHE MOJIEIH,
OTBEYaOIIMEe  TPeOOBAHMSAM  3a/Ja4d,  TPUMEHATH  (OPMYNBI,  3aKOHBI,
3aKOHOMEPHOCTH M TMOCTYNaThl (U3MUECKUX TEOpUH TMPH HUCHOIH30BAHUU
MaTeMaTUYECKUX METOJIOB pELIECHUs 3a/ad, MPOBOJUTH pacuyéThl HA OCHOBAHUU
UMEIOUINXCSA JIaHHBIX, aHaJIU3UPOBATH PE3YyNbTAThl U KOPPEKTUPOBATH METOJIbI
pelIeHus ¢ y4ETOM MOJyUYEHHBIX PE3yJIbTaTOB;

pemaTh KauyeCTBEHHBIC 3aJaud, TpeOylollye NPUMEHEHHUs 3HAHWH W3 pa3HbIX
pa3nenoB Kypca (GU3MKH, a TaKKe WHTETPAllMM 3HAHWHA W3 JPYrUX IMPEIMETOB
€CTECTBEHHO-HAYYHOI'O I[UKJIA: BHICTPAUBATh JIOTUYECKYIO LIEMIOUKY PACCYKICHHH C
OMOPOY HA U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS;
UCIMOJIb30BaTh TEOPETUYECKHUE 3HAaHUS Uil OOBSICHEHUS OCHOBHBIX MPUHIMIIOB
paboThl M3MEPUTENbHBIX MPUOOPOB, TEXHUUYECKUX YCTPOWCTB M TEXHOJOTHYECKUX
IIPOLIECCOB;

IPUBOANUTH HPUMEpPbl BKJIAJa POCCHMCKUX M 3apyOeKHBIX Y4YEHBIX-(DU3UKOB B
pa3BUTHE HayKd, B OOBSCHEHHE MPOIIECCOB OKPYXKAIOLIET0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTH;

QHAIN3UPOBAaTh W OLEHUBATh MOCIHEACTBHUS OBITOBOM M MPOU3BOACTBEHHON
NeSTEIbHOCTH 4YelIOBeKa, CBA3AHHOM ¢ (DU3MYECKHMMHM IIpoleccaMH, C IMO3ULMH
IKOJIOTHUECKOHN 0€301acHOCTH, IIPEJICTaBICHUN 0 panoHaIbHOM
IPUPOIONOIB30BAaHUH, & TAKKE PAa3yMHOM HCIIOJIb30BAHUU JOCTHMKEHMH HAyKU U
TEXHOJIOTHH JIJIsl JAIbHEHUIIIET0 pa3BUTHS YEIOBEUECKOTO O0IIECTBA;

OPUMEHSTh pazu4Hble CcrocoObl paboTrbl ¢ uHGpopManued (HU3MUECKOTO
COJIep’KaHus C UCIOIb30BaHUEM COBPEMEHHBIX HH(DOPMAIIMOHHBIX TEXHOJIOTUH, TPU
TOM HCHOJb30BATh COBPEMEHHbIE WH(GOPMAIIMOHHBIE TEXHOJOTHH MJIsi IOMCKa,
nepepadOTKU M TPEAbSBICHUS Y4eOHOH W HaydHO-NONYJISIpHOW HHQOpMaIu,
CTPYKTYpPUPOBAHUS U HHTEpIpeTanuy MHGOpMallUH, MOJYYEHHON U3 Pa3IUYHBIX
MCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATh MOJIy4aeMyto HH()OPMALIUIO U OLIEHUBATh
€€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIMXCS 3HAHMH, TaK U HAa OCHOBE aHaIM3a
UCTOYHUKA HHPOPMALIUHY;



® [POSBIATH OPraHM3ALMOHHBIE M II03HABATEIbHbIE YMEHHUS CaMOCTOSTENBLHOTO
npuoOpeTeHUs] HOBBIX 3HAHWW B IPOIECCE BBHIMOJHEHUS MPOCKTHBIX M Y4eOHO-
UCCIIEIOBATEIBCKUX Pa0OT;

e paboTaTh B TPYIIE C MCIOJHEHHEM PAa3JIMYHBIX COLMAIBHBIX POJIeH, TNIAHUPOBATh
paboTy TPYIIBI, PAMOHATIBHO pacIpenessiTh IEsTEIbHOCTh B HECTaHIAPTHBIX
CUTyallUsiX, aJeKBAaTHO OICHMBATh BKJIAJ KaXXIOTO M3 YYaCTHUKOB TPYIIBI B
peleHne paccMaTpUBaeMOU POOIIEMBI;

® [POSBIATH MOTHBAIMIO K Oynymed npodeccHOHAIbHOM —JEATEIBHOCTH IO
CHEIHUABHOCTIM (PH3UKO-TEXHUIECKOTO TPODUIIS.

JIMYHOCTHBIE PE3YJIBTATHI

JInuHoCTHBIE Ppe3yJbTAaThl OCBOEHHUS yueOHoro mnpeamera «DuU3HKaA» TOIKHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOMN
BHYTPEHHEN TO3UIMENH JUYHOCTH, CUCTEMOW LIEHHOCTHBIX OPHUEHTAIMH, MO3UTHUBHBIX
BHYTPEHHUX YOEXKIEHHI, COOTBETCTBYIOUIMX TPAJAWLUOHHBIM LEHHOCTSM POCCUHCKOTO
o011ecTBa, pacluIMpeHre KU3HEHHOTO OMbITa U OMbITA JIEATEIHHOCTH B MPOIlecce peann3alun
OCHOBHBIX HaIlpaBJICHUN BOCIUTATEIbHON JEATEIbHOCTH, B TOM YUCIIE B YAaCTHU:

IPasKIaAHCKOI0 BOCIIMTAHUSA:

¢ chopMHPOBAHHOCTh TPAXKAAHCKOW MO3UIUU OOYYaIOMIerocsi Kak aKTHMBHOTO U
OTBETCTBEHHOI'0 YJIEHA POCCUNCKOI0 OOLIECTBA;

® [pUHATHE TPaAULIMOHHBIX 001IeueI0BEYECKUX T'YMAHUCTUYECKUX u
JIEMOKPAaTUYECKUX LIEHHOCTEM;

® TOTOBHOCTb BECTHM COBMECTHYI JEATEIBHOCTh B MHTEPECAaX TPakJIaHCKOro
oOuiecTBa, yuacTBOBaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3ally;

e YMEHHE B3aMMOJECHCTBOBATH C COLMAIbHBIMU MWHCTUTYTaMU B COOTBETCTBHH C HX
(GYHKIUSAMHU 1 Ha3HAUEHUEM;

® TOTOBHOCTb K TYMaHUTAPHOMN U BOJIOHTEPCKOM AESATEIBHOCTH.

NMATPHOTHYECKOr0 BOCIIUTAHUA:

® cpOpMHPOBAHHOCTb POCCUNCKOM IPakJTaHCKOM MIEHTUYHOCTH, TaTPUOTU3MA;

® [ICHHOCTHOE€ OTHOIIEHHME K TOCYJapCTBEHHBIM CHUMBOJAaM, JOCTHKECHUSIM
POCCUNCKHX YUEHBIX B 007aCTH (PUBUKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

e c(opMHPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOI0 IIOBE/ICHUS;

e CrnocoOHOCTh OLEHMBAaTh CUTYalldI0 M TMPUHUMATh OCO3HAHHBIE PpEIICHMUS,
OPHUEHTHUPYSICh Ha MOPAJIBbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM 4HCIIE B
JeATEIbHOCTH YYEHOT0;

® 0CO3HaHME JMYHOTO BKJaJa B IOCTPOEHUE YCTOHUNUBOTO OY/IyIIEro.

3CTEeTHYECKOr0 BOCIIUTAHMSA:

e HCTETHYECKOE OTHOILIEHHE K MHUPY, BKIIOYas JCTETHUKY HAay4HOrO TBOPYECTBA,

npucyiero Gpusnvyeckon Hayke.
TPYAOBOI0 BOCIIUTAHUSA:



WHTEPEC K Pa3IMuHbIM cdepaM MpoPecCHOHATBHON NEATEIBHOCTH, B TOM YHCIIE
CBSA3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHME COBEpILaTh OCO3HAHHBIA BHIOOD
Oynyiieil mpodeccuu U pearTu30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IJIAHBI;
FOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHHI0O M €aMOOOpa30BaHHMIO B 001acTU
bu3KMKYN Ha TPOTSKEHUH BCEH KU3HU.

IKOJOI'H4€CKOro BOCIMMTaHus:

c(OPMHUPOBAHHOCTb IKOJIOTHYECKON KyJIbTYpbl, OCO3HAHHE I100aJIbHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

IUIAHUPOBAHME W OCYLIECTBJIICHUE JCHUCTBUN B OKPYKAIOLIEH Cpele Ha OCHOBE
3HAHUA LEeJIeH YCTOMYMBOIO Pa3BUTHS YEJI0BEUECTBA;

pacliupeHHe OIbITa JESATEIIBHOCTH HKOJIOTMYECKOM HAIpaBJIEHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUHU 0 (DH3HKeE.

IEHHOCTH HAYYHOI'O IIO3HAHMS .

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS (HU3UUECKOI HAYKU;

OCO3HAHUE ILIEHHOCTH HAY4YHOU JEATEeIbHOCTH, TOTOBHOCTh B IPOLIECCE H3YUCHUS
GU3MKM  OCYIIECTBISITh TMPOEKTHYIO U  HUCCIEIOBATENBCKYIO JESTENbHOCTD
WHJUBU]IYaJIbHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTeabHbIE YHUBEPCAJbHBLIC yqeﬁnble JeHCTBUA
ba3oBble JJornvyeckue aelcTBUSA:

CaMOCTOSITENILHO (hOPMYITUPOBATh U aKTYAJIM3UPOBATH MPOOIIEMY, pacCMaTpUBATh €&
BCECTOPOHHE;

ONPENENATh eI ACSITEIBHOCTH, 33/1aBaTh IIAPAMETPhI U KPUTEPUN UX JOCTUKEHNUS;
BBISBJISITh 3aKOHOMEPHOCTH M TPOTHUBOpEUUs B paccMaTpUBAEMbIX (DU3MUYECKHX
SABJICHUSIX;

pa3pabaTbiBaTh IUJIaH pELIEHUs MpoOJieMbl ¢ Y4ETOM aHajau3a HUMEIOIUXCS
MaTepHaIbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHHWBATh COOTBETCTBHE pE3YyJIbTAaTOB
LIEJISIM, OLICHUBATh PUCKHU ITOCJIEICTBUM 1€ATEIBHOCTH;

KOOPJMHHUPOBATh U BBINOJHATH pabOTy B YCIOBHUSIX pPEaIbHOr0, BUPTYaJbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMO/ICHCTBHUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

Ba3oBrbIe nccienoBareLCKHe 1eliCTBUA.

BIAJICTh HAYYHOH TEPMHUHOJIOTHEH, KIIOUYCBBIMH MOHATHSAMH €  METOJaMH
¢du3nueckoil HayKu;
BJIJICTh HABBIKAMH Y4eOHO-HMCCIICIOBATEILCKOW W TPOEKTHON JIESTEIBHOCTH B
o0siacT (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY ITOHCKY
METOJIOB peIICHHs 3amad (pU3MYecKOoro COAep)KaHWs, NMPUMEHEHUIO Pa3UYHBIX
METO/IOB TIO3HAHHS;



BIAJCTh BUJAMU  JEATEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHHS, €ro
UHTEpIIPETalluy, MPeoOpa3OoBaHUI0 W NPUMEHEHUI0 B PA3IMYHBIX yYEOHBIX
CUTYallUsX, B TOM YHCJIE NIPU CO3/IaHUU Y4eOHBIX TPOEKTOB B 0071acTU (DU3UKY;
BBISIBJISITH TIPUYMHHO-CIICICTBEHHBIEC CBSI3U U aKTyaJlM3UpPOBaTh 3aJady, BbIIBUTaTh
runore’y e€ pemieHus, HaXOAWUTh apryMeHThl JJs J0Ka3aTelbCTBa CBOMX
YTBEPXKACHUM, 3a1aBaTh apaMeTPbl U KPUTEPUH PEILICHUS;

aQHAIM3UPOBATh TOJYyYEHHBIE B XOJE€ PEUICHHs 3aJayd pPe3y/lbTaTbl, KPUTUYECKU
OLICHUBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;
CTaBUTh U  (OpMynIHpoBaThb COOCTBEHHbIE 3aJauyd B  00pa3oBaTeNIbHOI
JeSITeIbHOCTH, B TOM YHUCIIE TIPU U3YYECHUU (PU3UKY;

JIaBaTh OIEHKY HOBBIM CUTYAIIUsM, OLICHUBATh MPUOOPETEHHBIM OMBIT;

yMETb NEPeHOCUTh 3HaHWS 10  (QuU3MKe B  MPAKTUYECKYID  00JIacTh
KU3HEJEATEIIHOCTH;

YMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIIBUTaTh HOBBIE HJIEH, MIPEIaraTh OPUTHHAIBHBIE MTOAXOAbl U PEIICHHUS,

CTaBUTh MPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

PabGora ¢ undopmanmeii:

BJIAJCTh HaBBIKAMU IMOJy4YeHMs HHPOpMaun (U3NYECKOTO COJEpXKaHUA U3
UCTOYHUKOB Ppa3HBIX THUIIOB, CAMOCTOSATENIbHO OCYIIECTBIATh IIOMCK, aHAJU3,
CHCTEMATH3alMI0 W HWHTEPHpPETalni0O WHOOPMAIMH Pa3IMYHBIX BHIIOB B (QOpM
IPECTaBICHHUS;

OLICHUBATh JOCTOBEPHOCTh MH(OPMALIHH;

UCTIONIB30BaTh CPENCTBA WH(POPMAIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pElIEHUH KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX U OpPraHM3alMOHHBIX 33734 C
coOmo/ieHeM TpeOOBaHUH HSPrOHOMHMKHM, TEXHUKH O€30MacCHOCTH, TUTHEHBI,
pecypcocOepeXeHns, MPAaBOBBIX M ITHUECKUX HOPM, HOPM HH(POPMALUOHHOM
0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (PU3NYECKOTO COJEp:KaHUS B PA3IMUHBIX (opMmaTax ¢ y4EToMm
Ha3Ha4yeHHs] MH(OPMaLlMU U LEJNEeBOM ayAUTOPUHU, BBIOMpas ONTUMaIbHYIO (OopMy
IIPEJICTaBICHNS U BU3YaJIU3aL1H.

KoMMyHuUKaTHBHBIe yHHBepcalbHble Y4eOHbIe el CTBHA:

OCYIIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKHU M BO BHEYPOUHOI J1€ATEIbHOCTH;
pacrno3HaBaTh NPEANOCHUIKH KOHMIMKTHBIX CUTYallui U CMAT4aTh KOH(INKTHL;
Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHHS C MCIOJIb30BAHUEM SA3BIKOBBIX
CPEACTB;

MOHMMATh U UCTOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOM U MHAMBUAYAJIbHON pabOTHI;
BbIOMpATh TEMATHKY M METOJIbl COBMECTHBIX JEUCTBUI C YUETOM OOILIUX UHTEPECOB
Y BO3MOKHOCTEH Ka)KJJOTO WeHa KOJIJIEKTUBA;

MPUHUMATD L€ COBMECTHOM /€ATEeIbHOCTH, OPraHU30BbIBATh U KOOPJIUHUPOBATH
JEeNCTBUS MO €€ TOCTHXKEHUIO: COCTaBJIATh IJIaH JEHCTBUM, pacrpeneisTh poiu ¢
y4€TOM MHEHUH YYaCTHUKOB, 00CYX/1aTh pe3yJIbTaThl COBMECTHOM palboThI;
OIICHMBAaTh KaueCTBO CBOEro BKJAaJa M KaXKJOTO0 YYaCTHMKA KOMAaHJbl B OOIIMI
pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUIM;



npeajiaratb HOBBIC IIPOCKTHI, OLICHUBAThb nacu C IIO3UIINH HOBM3HHEI,
OPUT'MHAJIbHOCTH, HpaKTquCKOﬁ 3HAYUMOCTH,

OCYHWICCTBJIATL IMO3UTHBHOC CTPATCTUYCCKOC IMOBCACHHUC B PA3JIMYHBIX CUTYyaAlUAX,
MMPOABJIATH TBOPUYCCTBO U B006pa}KGHI/Ie, OBITh MHHUIWMAaTHBHBIM.

PeryasiTuBHbIe YHHBEpPCAJIbHbIE YUeOHbIE 1eiiCTBHS
Camoopranusaunms:

CaMOCTOSITENILHO OCYLIECTBIIATh II03HABATENIbHYIO JAEATEIBHOCTh B 00JIACTH (DU3UKU
U acCTPOHOMHH, BBIABJIATH MPOOJIEMBI, CTaBUTh M (POPMYIHMPOBATH COOCTBEHHBIE
3a/1a4i;

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH PELIEHMs] PACUETHBIX M KAaue€CTBEHHBIX 3ajad,
IUIaH BBINOJIHEHUS] NPAKTUYECKOHM paboThl ¢ y4y€TOM HMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOYTECHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacIIUpsATh paMKH y4eOHOTr0 NMpeAMETa Ha OCHOBE JIMYHBIX NMPEANOYTEHMI;

JieNiaTh OCO3HAHHBINA BBIOOP, apTyMEHTUPOBATh €r0, OpaTh Ha ce0si OTBETCTBEHHOCTD
3a pPEILEHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

Croco0cTBOBaTh (DOPMHUPOBAHHMIO M TPOSBICHHUIO 3PYIUIIMU B o0nactu (HHU3MKH,
MIOCTOSIHHO IOBBILLIATH CBOW 00pa30BaTENIbHBIN U KyJIbTYPHBIHA YPOBEHb.

CaMOKOHTPOJIb, IMOIIMOHAJILHBIN HHTEJIJIEKT:

JlaBaTb OLICHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTb,
OLICHUBATb COOTBETCTBUE PE3YJILTATOB LICIISIM;

BJIAJI€Th HAaBBIKAMU I103HABATEJIbHON peQUIeKCHH KaK OCO3HAHHUS COBEPIIAEMBIX
JENCTBUI U MBICIUTENBHBIX ITPOLIECCOB, UX PE3Yy/IbTATOB U OCHOBAHUIA;
UCMOJb30BaTh MNpUEMBI peQreKCuu A OLEHKHU CHUTYallMM, BbIOOpa BEPHOTO
peLICHUS;

YMETB OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKECHHUIO;
IIPUHUMATh MOTUBBI U ApIYMEHTBI APYIUX IIPU aHAIU3€ PE3YJILTATOB IEATEIbHOCTH;
IPUHUMATH ce0sl, TIOHMMasi CBOM HEJOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYT'UX IPU aHAIU3€ PE3YJIBTATOB JIEATEIbHOCTH;
IpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B mponecce NOCTHKCHUSA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA MPOrpaMMBEI IO (1)I/ISI/IKC JJIsL

YPOBHSA

cpenHero  obmero o0Opa3oBaHMs y  OOydYarOIIMXCS  COBEPLICHCTBYETCS

SMOIIMOHAIIbHBIM HHTCIJICKT, npez[nonaralomﬂﬁ CCI)OpMI/IpOBaHHOCTLZ

CaMOCO3HaHUS, BKJIIOYAIOIIEr0 CIIOCOOHOCTh IOHMMAaTh CBOE SMOLMOHAIBHOE
COCTOSIHUE, BUJETh HAIPABICHUS Pa3BUTUS COOCTBEHHON SMOLIMOHAIBHOM CQepsl,
OBITH YBEpEHHBIM B ce0e;

CaMOpPEryJIMpOBaHHUs,  BKJIIOYAIOIIETO  CAMOKOHTPOJb, YMEHHE TMPUHUMATH
OTBETCTBEHHOCTb 32 CBOE TIOBEICHWE, CIIOCOOHOCTh  aJalTHPOBaThCS K
OMOIMOHAJIBHBIM U3MCHCHUAM U IIPOABIIATH FI/I6KOCTB, OLITH OTKPBITBIM HOBOMY;
BHyTpeHHeﬁ MOTHUBAIINN, BKJ'IIO‘I&I—OHIGI?I CTpEMJICHUE K JOJOCTHXKCHHUIO MLECJIN U
ycrexy, ONTHMMHU3M, WHULIUMATHUBHOCTb, YMEHHE JeMCcTBOBaTh, MCXOJS M3 CBOHMX
BO3MOXKHOCTEIH;
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® OMIIATUH, BKIIOYAONIEH CIMOCOOHOCTh TMOHUMATh SMOIMOHAIBHOE COCTOSHUE
IpYTHX, YYUTBIBATb €ro TMpPU OCYUIECTBIEHUU OOIIEHUs, CHOCOOHOCTh K
COUYYBCTBHIO U CONEPEKUBAHUIO;

® COIMAIbHBIX HaBBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTHh BBICTpAaMBaTh OTHOLICHHS C
JIPYTUMHU JIHOJbMU, 3a00TUTHCS, MIPOSIBIIATH HHTEPEC U pa3peliaTh KOH(IUKTHL.

Il COOEP)KAHUE YYEBHOI'O IPEIMETA
10 KUIACC

Pa3nen 1. Hayunblii MeTO NO3HAHNS NPUPOABI.

®dusnka — GpyHnaMeHTaIbHas Hayka o npupozae. HayuHslil MeTox O3HAHUS U METOAbI
ucciieIoBaHus (PU3NYECKUX SIBICHUH.

OKCHEpUMEHT U Teopus B Ipolecce No3HaHus npupoasl. Habnronenne u 3kCiepuMeHT
B (pu3HKe.

Crioco6b! u3MepeHust (pU3MYECKUX BEIUYHH (AHAJIOTOBbIE U IU(POBBIE U3MEPUTEIIbHBIE
npUOOpPHI, KOMIIBIOTEPHBIE 1aTYUKOBBIE CUCTEMBI).

[MorpemuocTr n3MepeHuit pu3nuecKux BeIUIrH (a0COTIOTHAS U OTHOCUTEIbHAS).

MonenupoBanue (U3NYECKUX SBICHHA H TPOIECCOB (MarepuanbHas TOYKa,
abCoJIIOTHO TBEPHOE TeEJO, HUAealNbHAs >KUAKOCTb, HJICAIbHBIA TIa3, TOYEUHBIH 3apsan).
I'mnore3a. du3nueckuii 3aK0H, TPAHULIBI €r0 IPUMEHUMOCTH. Pu3nyecKas Teopusl.

Poip u mecto ¢usuku B popMHUpOBaHMHM COBPEMEHHOW HaydyHOW KapTHHBI MHpa, B
IIPAaKTUYECKON NEATEIbHOCTH JIFOJIECH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomul, npaKmuKym.

W3mepeHue cuiapl TOKAa M HANPSDKEHWs B LIENM ITOCTOSHHOIO TOKAa IPU ITOMOIIU
AQHAJIOTOBBIX U HU(PPOBBIX U3MEPUTENIBHBIX TPUOOPOB.

3HakoMcTBO ¢ I1u¢poBoi jaboparopueir mo ¢usuke. Ilpumepsl u3MepeHUs
(bU3nUeCKUX BETMYUH NP MOMOIIY KOMITBIOTEPHBIX JaTYUKOB.

Pasznea 2. MexaHuKa.

Tema 1. Kunemamuka.

Mexanunueckoe nBuxkeHHe. OTHOCHUTENBHOCTh MEXaHMYecKoro nBukeHus. Cucrema
OTCU€Ta.

[Tpsmas 1 oOpaTHas 3a1a4l MEXaHUKU.

Paguyc-BekTop MarepuasbHOM TOYKH, €ro MPOEKLUHUHU HAa OCH CUCTEMBbI KOOpPJIUHAT.
Tpaexropus.

[Tepemenienne, cKOpocTh (CpefHsisi CKOPOCTb, MIHOBEHHAs CKOPOCTh) M YCKOpPEHUE
MaTepUaIbHONW TOYKH, UX MPOEKIIUU Ha OCH CUCTEMBI KOOpANHAT. C0XKEeHUE NepEMEIIEHNN U
CJI0’KEHHE CKOPOCTEM.

PaBHOMepHOE ¥ PaBHOYCKOPEHHOE TMPSIMOJMHEHHOE JBUXKEHHE. 3aBUCHUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTepuaibHONU TOYKU OT BpEMEHH U UX TpapuKu.

CBobosnHoe naseHue. YckopeHue cBoOOIHOTO MajeHus. J[Buxenue tena, OpoIeHHOro
[OJl YIJIOM K TOPHU30HTY. 3aBUCUMOCTb KOOpPAMHAT, CKOPOCTH U YCKOPEHUS MaTepHalbHON
TOYKH OT BPEMEHHU U UX TpaduKHU.
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KpuBonuneliHoe paBwxkeHue. JI[BUKEHHE MaTepUaIbHOM TOYKHM IO OKPYXHOCTH.
VYrinoBas u nuHeWHass ckopocTh. Ilepmon m yactota oOpamieHusi. LleHTpocTpeMuTenpHOE
(HOpMaJIbHOE), KacaTeJIbHOE (TaHI'€HIIMATIBHOE) U ITOJIHOE YCKOPEHHE MAaTEPUATIbHOM TOUKH.

TexHudyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: CIUAOMETP, IBHKCHHUE
CHapSJIOB, LIETIHbIE, IecTepEHYAThIe U PeMEHHBIE Nepe1ayl, CKOPOCTHBIEC TU(THI.

Hemoncmpayuu.

Monenb cucTeMbl OTCUETA, WILTHOCTPALM KHHEMAaTUYECKUX XapaKTEPUCTHK JIBHIKEHUS.

Crioco0bI HccieJOBaHuUS IBUKCHHM.

NnnrocTpanus npeneapbHoro nepexoja 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[Ipeobpa3zoBanre ABMKEHUI € UCTIOJIH30BAHUEM MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmionenue nBmxeHus Tena, OpoImeHHOro 0] YTIOM K TOPU30HTY U TOPU30HTAIBHO.

HamnpaBnenue CKOpoCTH NpU ABUKEHUU IO OKPYKHOCTH.

[IpeoOpa3zoBaHue yrioBOi CKOPOCTH B PEAYKTOpE.

CpaBHeHHME MyTel, TPaeKTOPHI, CKOPOCTEH IBMIKEHUS OJIHOTO0 M TOTO K€ Tella B
pa3HBIX CUCTEMAaX OTCYETA.

Yuenuueckuii sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

W3mepeHne ycKOpeHHs MpU NPSIMOJIMHEWHOM pPaBHOYCKOPEHHOM JABM)KEHHUU I10
HAKJIOHHOM INIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

W3mepenune yckopeHuss CBOOOJHOrO majieHusi (PEKOMEHIOBAHO HCIOJIb30BaHUE
undpoBoii 1abopatopun).

W3ydyeHue nABMKEHUS Tena, OpOIIEHHOIO TOpU3OHTalIbHO. I[IpoBepka rumores3sl o
OpsIMOM  IPOMOPLMOHAIBHON 3aBUCUMOCTH MEXKIY JalbHOCTBIO IMOJETA U HayalbHOU
CKOPOCTBIO TEJIA.

N3yuenune aBuKeHUS Tena M0 OKPYKHOCTHU € TOCTOSTHHOW 10 MOJYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH IE€pHOJa OOpalleHHs] KOHUYECKOTr0 MAasiTHUKA OT €ro
1apaMeTpoB.

Tema 2. /lunamuxa.

IlepBbiii  3akoH  Hprorona. MuepumanbHble  cucreMmbl  orcuéra. [IpmHnmn
oTHocuTenbHOCTH ["anunes. HemnepuuanbHble cucteMbl OTCUETa (ONpeiesieHue, IPUMEpHI).

Macca tena. Cuina. [IpuHnun cynepno3umnuu cuil.

Bropoii 3akoH HeroTOHA 1711 MarepraibHOM TOUKHU.

Tpernii 3akoH Hpr0TOHA 1151 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHHSA. OKBUBAJIEHTHOCTh TI'pPaBUTALlMOHHOM W WHEPTHOMN
MAacCBhl.

Cuna TsokecTH. 3aBHCHUMOCTb YCKOPEHHUS CBOOOJHOTO TaJeHHs OT BBICOTHI Hal
MOBEPXHOCTHIO IUIAHETHI M OT reorpaduyeckoil MmMUpoOTHl. [IBMKeHHE HEOECHBIX Tel U UX
cryTHUKOB. 3akoHbl Keruiepa. [lepBasg kocMHuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, qBHXyIIErocst ¢ yCKOPEHHUEM.

Cuna tpenus. Cyxoe TpeHue. Cuina TpEeHHs CKOJIBXKEHUS M CHJa TPEHHUS IOKOS.
Koaddunument tpenus. Cuna conpoTUBICHUS IPU ABMXKEHUHU Tella B KUAKOCTU WU Tase, eé
3aBUCUMOCTB OT CKOPOCTH OTHOCUTEJIBHOTO JIBHKECHHSL.

Masnenue. 'mapocratnueckoe nanenue. Cuia Apxumena.
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TexHu4eckne ycTpONCTBa M TEXHOJOTMYECKHE MPOLECCHI: MOIIIUITHUKH, JBHKCHHE
HCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

Habumronenne ABM>XEHUS TN B HHEPLMAIBHBIX U HEMHEPLUAIBHBIX CUCTEMAX OTCUETA.

[IpuHUIUIT OTHOCUTEIBHOCTH.

Kauenne nByX UMIMHIPOB WM IIAPOB Pa3HOM MacChl C OJAMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPLIMAIBbHON CUCTEMBI OTCUETA.

CpaBHeHUE paBHOJEHCTBYIOIIEH NMPUIIOKEHHBIX K TEIy CHUJI C NMPOU3BEICHUEM MacChl
TeJa Ha €r0 YCKOPEHHUE B MHEPLIMAIIBHOM CUCTEME OTCUETA.

PaBeHCTBO cHJI, BOBHMKAIOIIKX B PE3YJIbTATE B3aUMOJCHCTBUS TEJL.

N3mepeHne macce 1o B3auMOJICHCTBUIO.

HesecomocTts.

Bec Tena npu yCKOPEHHOM NOIBEME U MTaJICHUN.

LlenTpOoOEKHbIE MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS OKOSI, KAUEHHUS U CKOJIbKECHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepenne paBHOJACHCTBYIONIEH CHUJT TPU JBWKEHUM OpycKa IO HAaKJIOHHOU
MJIOCKOCTH.

[TpoBepka THUIOTE3Bl O HE3aBUCHMOCTH BPEMEHHU JBHKECHHs OpycKa IO HAKIOHHOH
IJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanue 3aBUCUMOCTU CUJI YIIPYTOCTH, BO3HUKAIOLIUX B MPYKHUHE U PE3MHOBOM
oOpasrie, oT ux nedopmaruu.

W3ydyeHue NBUKEHUS CUCTEMbI TEN, CBSI3aHHBIX HUTBIO, NEPEKUMHYTON depe3 JErkuit
0JI0K.

Usmepenne koddpduiueHTa TpeHUs MO BeJIHMYMHE YIJIOBOro Koddduimenrta
3aBucumoctu Fp(N).

UccnenoBanue nABMKEHUS Opycka 10 HAaKJIOHHOW IIJIOCKOCTH C IE€PEMEHHBIM
KO3 (HULIUEHTOM TPEHHUSL.

W3ydeHne nBUKEHUS IPy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHo TBEpAOe Teno. [locTynmaTenbHOe M BpallaTeIbHOE IBUXKEHHE TBEPAOIO
Tena. MOMEHT CcuiIbl OTHOCHUTENBHO oOcH BpamieHus. Ilmedo cunbl. CroxxeHue cuil,
MIPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

Ycnosus paBHOBECHS TBEPAOIO TEINA.

VYcroitunBoe, HEYCTOMUHNBOE, OE3pa3InYHOE PABHOBECHE.

TexHu4ecknue ycTpoiCcTBa U TEXHOJOTUYECKHUE MPOLECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peléryaTble KOHCTPYKIIHH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomul, npakmuxym.

HccnenoBanue ycl0BU paBHOBECHUS TBEPIOTO TeJa, UMEIOIIEr0 OCh BPAIICHHUS.

KoHcTpynpoBaHre KpOHIITENHOB U PACYET CUIT YIIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOIIETO MJIOMA(b ONIOPHI.

Tema 4. 3akonvl coxXpaneHusn ¢ Mexanuxe.
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NMiynbsc MaTepuanbHOM TOYKHM, CUCTEMbI MaTEpUANIbHBIX TOUEK. L{eHTp Macc cucTemsl
MaTepHabHBIX TOUeK. Teopema O JBUKEHUH LIEHTpa Macc.

MMITynbC CUIIBI 1 U3BMEHEHHUE UMITYJIbCa TEA.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

MowmeHT umIiyinbca MarepuanbHON TOukH. [IpencraBieHue o COXpaHEHHMM MOMEHTA
MMITYJIbCA B EHTPAIBHBIX IOJISX.

Pabora cuibl Ha MaJloM W Ha KOHEYHOM MepeMelnieHud. ['paduueckoe mpeacraBieHue
pabOTHI CHITHI.

MOIIHOCTD CHJIBI.

Kunernueckast sHeprus MatepraibHON ToukH. Teopema 00 M3MEHEHHH KUHETHYECKON
SHEPIrUH MATEPUATILHON TOYKH.

[loTeHuumanpHple W HENOTEHUMANbHbIE  CWibl.  [loTeHnumanbHas  SHEprus.
[TorenuuanpHas sHeprus ymnpyro nedhopMUpOBaHHOW HpPYXHUHBI. [loTeHIManbHas YHEpPrus
TeJa B OAHOPOAHOM TIpaBUTALMOHHOM 1osie. lloTeHnumanbHas oHeprus Tena B
IPaBUTALMOHHOM I10JIE€ OJHOPOJHOTO Iapa (BHYTpUM M BHE Iuapa). Bropas kocmuueckas
CKOpOCTb. TpeThsi KOCMUYECKASI CKOPOCTb.

CBs13b pabOThI HEMOTEHIUATBHBIX CHJI C I3MEHEHHNEM MEXaHUYECKOW SHEPTUU CUCTEMBbI
Tel. 3aKOH COXPAaHEHUS] MEXaHUYECKOW IHEPTHUH.

VYipyrue u Heynpyrue CTOJIKHOBEHMUS.

VpaBuenue bepHymnu aiis uaealbHOW KUAKOCTH Kak CIIEICTBHE 3aKOHA COXPaHEHHUS
MEXaHUYECKOM IHEPTUH.

TexHuueckre yCTpONCTBA U TEXHOJOTHYECKUE MPOLIECCHI: ABUKEHUE PAKET, BOJOMET,
KONEP, MPYKUHHBIA MUCTOJIET, THPOCKOI, (UTYpHOE KaTaHHWE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

W3mepenrie MOIHOCTH CHJIBI.

M3MeHeHne sHepruu Teja Mpyu COBEPILIEHUH padOoThI.

B3anmuble npeBpalieHrss KHHETUYECKON U OTEHIUAIIBHOW dHEPTUi IIPU ACHMCTBUHU HA
TEJIO CHJIBI TSDKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu Npu CBOOOTHOM IMaJICHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

H3mepenne uMIyabca Tena o TOpMO3HOMY ITyTH.

W3mepeHue cuibl TATH, CKOPOCTH MOJIENH IEKTPOMOOMIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHeHUE U3MEHEHHS UMITYJIbCA Tela C UMITYJIBECOM CUJIBL.

HccenenoBanue cCoOXpaHeHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBHH.

W3mepeHre KHHETUYECKOM YHEPTUHU Tejla [0 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHHS MOTEHINAIbHOM HEPTUU MPYKUHBI C pabOTON CHIIBI TPEHUS.

Omnpenenenue pabOThI CHIIBI TPEHUS NP ABMXKEHUU Tella IO HAaKJIOHHOM IIIOCKOCTH.

Paznes 3. MosekyasipHasi (pM3MKa ¥ TEPMOJUHAMHUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU meopul.

OcHOBHbBIE TOJIOXKEHUS MOJIEKYyIspHO-KuHeTndeckod Teopun (MKT), ux ombiTHOE
obocunoBanue. Juddysusa. bpoynorckoe npmxeHue. XapakTep ABIKCHHUS U B3aUMOJICUCTBUS
YacTHUI] BellecTBa. MoJeNu CTPOEHHUsI Ta30B, KHUJIKOCTEH W TBEPABIX Tel M OOBSCHEHHE
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CBOMCTB BEIIECTBA HAa OCHOBE JTHUX Mojenei. Macca u pa3Mmepbl MOJEKyd (aTOMOB).
KonuuectBo BemectBa. [locrosinnas ABoraapo.

TemoBoe paBHOBecue. Temmeparypa u crnocoOwl e€ m3mepenus. [llkana Temmepatyp
enbcus.

Mopenp uaeanbHOro raza B MOJIEKYJIIPHO-KMHETHYECKOM TEOPHM: YacTULbI rasa
JBHUKYTCS] XAOTUYECKH U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["azoBble 3akoHBI. YpaBHeHue MenpaeneeBa—Kamneiipona. AOCONMOTHAS TeMIeparypa
(mkama temneparyp KenbBuna). 3akon Jlanbrona. M3omporeccel B Hll€aJbHOM Trase C
MOCTOSIHHBIM ~ KOJIMYECTBOM  BellecTBa. ['paduyeckoe mMpeAcTaBlieHUE H30IMPOLIECCOB:
U30TepMa, U30X0pa, u300apa.

CBsi3p MEXIy JAaBJIEHUEM M CpeJHEH KUHETHYECKOM HHEprueil MocTynaTenbHOIo
TEIUIOBOTO JIBUKEHUS MOJIEKYJ HJCAIbHOTO ra3a (OCHOBHOE YpPaBHEHHME MOJIEKYJISPHO-
KMHETUYECKOW TEOpUH HICaTbHOIO ra3a).

Cs3p  a0OCONMIOTHON TemmepaTypbl TEPMOJAMHAMUYECKOM CHCTEMBI CO CpeaHei
KMHETUYECKOM dHEPrueH MOCTYyNaTENbHOIO TEIUIOBOTO JBUKEHU €€ YaCTHLL.

TexHuuyeckue yCTpoiicTBa M TEXHOJOTMYECKHE IPOLECCHl: TEPMOMETP, OapoMmeTp,
MOJIy4YeHHE HAHOMATEePUAJIOB.

Hemoncmpayuu.

Mopnenu 1BUKEHUS 4aCTHULl BEIIECTBA.

Moens OpOYHOBCKOTO JIBHYKEHHUSI.

Buneopomnuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO TBUKEHHUSI.

Huddysus xunkocreit.

Mogens onbita IlTepHa.

[IpuTsxenue MOJIEKyII.

Mopenu KpUCTauIM4eCKUX PEeIIETOK.

HaGnronenue u uccnenoBaHie H30MpOLIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBanue mnpolecca yCTaHOBJIEHMSI TEIUIOBOTO PaBHOBECHSI MPHU TEIIOOOMEHE
MEXK1y TOpAYEH U XOJIOAHOU BOJOM.

N3yueHre M30TEpPMUYECKOTO Mpolecca (PEeKOMEHAO0BAaHO HCIOJIb30BaHUE MHU(PPOBOI
nabopaTopun).

N3ydenune n30XopHOTro npouecca.

N3yueHne n3o6apHOro mnporecca.

ITpoBepka ypaBHEHUS COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennoevie mauwiunol.

Tepmonunamuueckass  (T[]) cucrema. 3amanue  BHEIIHUX — YCJIOBUH A
TEpPMOJIMHAMUYECKON cucTemMbl. BHemHue u BHyTpeHHUE mnapameTpbl. [lapamerpbl
TEPMOJMHAMMYECKON CHCTEMBbl KaK CpEIHHME 3HAUEHUs BEJIMYMH, ONMCHIBAIOLIIUX €€
COCTOSTHUE Ha MUKPOCKOITMYECKOM YPOBHE.

Hyneoe Hayalo TEPMOANHAMUKH. CamMonpou3BospHast penakcanus
TEPMOJMHAMHYECKON CUCTEMBI K TETNIOBOMY PAaBHOBECHIO.

Mopnens naealbHOTO raza B TEPMOAMHAMHUKE — CHUCTEMAa YpPAaBHEHUMW: YypaBHEHHE
MenneneeBa—KnaneiipoHa v BeIpak€HUE ISl BHYTPEHHEN SHEPTUU. Y CIIOBUS TPUMEHUMOCTH
STOW MOJIENM: HHU3Kas KOHIIEHTpAIMsl YacTHIl, BBICOKHE TeMmmepaTypbl. BoipakeHue nis
BHYTPEHHEN SHEPTUH OJTHOATOMHOTO M/I€aIbHOIO Irasa.
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KBazucrarnueckue 1 HECTATHUECKHUE MPOLECCHI.

OnemeHTapHas paboTa B TepMoAMHaMUKe. Brrurcnenue padboTsl o rpaduky mporecca
Ha pV-auarpamme.

Temtonepenaya Kak croco0 M3MEHEHMs] BHYTPEHHEH 3HEPIMM TEPMOIUMHAMMUYECKOMN
cuctembl 06e3 coBepieHus padoTsl. KoHBeKIus, TEMI0NPOBOIHOCTD, U3TyUCHHE.

KonnuectBo Temnorel. Temno€MKoCTh Tena. YAelbHass U MOJIIPHAs TEIUIOEMKOCTH
BelllecTBA. YpaBHeHHE Mailepa. Y enpHas TEIUIOTa CropaHus ToruimBa. Pacdy€r koimuecTBa
TEIUIOTHI NpH Terutonepenaue. [lonstue o6 anuadaTHOM mporecce.

[TepBbiit 3aK0OH TepMoAHAMUKU. BHyTpeHHss sHeprus. KonanuecTBo TemnoTsl 1 paborta
KAaK MEpbl U3MEHEHUSI BHYTPEHHEN YHEPIrUN TEPMOINHAMUYECKON CUCTEMBI.

Bropoii 3akoH TepMOAMHAMHMKHU JUIsI PaBHOBECHBIX IIPOLIECCOB: 4Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHCTEMBI NIPOXOAUT €AMHCTBEHHAs aauadara.
AOcomoTHas Temneparypa.

Bropoil 3akOH TEpMOJIMHAMHMKHM JUIsl HEPAaBHOBECHBIX IIPOLIECCOB: HEBO3MOXHO
nepeaarh TEIUIOTY OT 0ojee XOJIOMHOro Tena K Oosiee HarperomMy 0e€3 KOMIICHCAINH
(Knnaysuyc). HeoOpatumMocTs npupoHbIX POLIECCOB.

[Tpuniune! aeiicTBus TemaoBbix MamuH. KIT/I.

MakcumanbHoe 3Hauenue KI1JI. [ukn Kapno.

OKOJIOTUYECKME  aCHEKThl HUCIOJB30BaHUS TEIJIOBBIX  JBurareneil. Temosoe
3arpsi3HEHUE OKPYKaIOLEH Cpebl.

TexHuueckue  ycTpoHCTBA UM TEXHOJIOTMYECKHE  MPOILECCHhl:  XOJIOJUJIBHUK,
KOHIUIIMOHEP, MU3ETIbHBIA M KapOIOpaTOpHBIA [BUTATeNd, MapoBas TypOWHA, MOIy4yeHUE
CBEPXHU3KUX TEMIEPATyp, YTHIN3ALUSI «TEIIOBBIX» OTXOAO0B C MCIOIb30BAHUEM TEIJIOBOTIO
Hacoca, YTHJIM3alus OMOOPTaHMYECKOTO TOIUIMBA JUIS BBIPAOOTKH  «TEIJIOBOM» U
3JIEKTPO3HEPIUH.

Hemoncmpayuu.

W3meHeHne TemnepaTypsl IPH a1nadaTHYeCcKOM pacIlIupEeHUH.

BosaymHoe orauso.

CpaBHeHuE yIEIBHBIX TEIUIOEMKOCTEH BEIIECTB.

CriocoObl U3MEHEHUs! BHYTPEHHEN SHEPTUU.

Hccnenoanue aguabaTHOro npoiiecca.

KomnbroTepHble MOJENIN TEIUIOBBIX ABUTATEIEH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

W3mepenne yaenbHOU TEIII0OEMKOCTH.

HccnenoBanue npoliiecca OCThIBaHUS BEILIECTBA.

Hccnenoanue aquabaTHOro npoiiecca.

N3ydyeHne  B3aMMOCBSI3M  DHEPIMM  MEXMOJEKYJISIPHOIO  B3aUMOACHUCTBHS U
TEMIIEPATYPbI KUIIEHUS KUIKOCTEM.

Tema 3. Azpecammuvie cocmoanusn eeujecmea. Dazosvie nepexoowvl.

[TapooOpa3oBanne u KoHAeHcanus. lcnmapeHue u KumneHue. YaenbHas TeIioTa
napooOpa3zoBaHMUs.

Haceiiennele 1 HeHachlllleHHbIE Tapbl. KauecTBeHHas 3aBUCHUMOCTH IUIOTHOCTH U
JTABJICHUSI HACBIILIEHHOTO Tlapa OT TEMIIEPATYphl, KX HE3aBUCUMOCTh OT 00bEMa HACHIIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATyphl KUIIEHUS OT JaBJICHUS B KUIAKOCTH.

Brnaxxnocts Bo3yxa. AGCOTIOTHAS U OTHOCUTENbHAS BIAXKHOCTb.

16



Teépnoe temo. Kpucrammueckue u amopdHble Tena. AHHU30TPONHS CBONCTB
kpuctaioB. [naBnenue u kpuctayumzanus. Y aenbHast TeIuioTa miasieHus. Cyonumarus.

Hedopmaruu TBEpIOTO Tena. Pactsokenue u cxarue. Cnur. Moayns FOwra. Tlpeaen
ynpyrux aedopmaruii.

TemoBoe pacmupeHue >KUIKOCTeH u  TBEPABIX Tel, OO0BEMHOE U JIMHEHHOe
pacuiupeHre. AHTapMOHHM3M TEIUIOBBIX KOJIGOAHMM 4YacTWIl BeLIECTBA KaKk IpUYMHA
TEIJIOBOTO PACIIMPEHUs TeN (Ha KAYeCTBEHHOM YPOBHE).

[TpeoOpa3oBanue sHEprun B (ha30BBIX MEPEXOAX.

YpaBHEHUE TEIIOBOTO OanaHca.

[ToBepxHocTHOe  HarspkeHue.  Kodap@uiueHT  MOBEpPXHOCTHOTO  HATSKEHUS.
Kanunnspuelie sBienus. JlapneHne noa UCKPUBIEHHON MOBEPXHOCTHIO kuakoctu. Dopmyna
Jlannaca.

TexHuueckne yCTPOWCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: JKHJIKUE KPHUCTAJLIbI,
COBPEMEHHBIE MaTepUAIbI.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HaChIILIEHHBIX M1APOB.

Kunenue. Kunenue npu NoOHM>XEHHOM JaBJICHUU.

W3mepeHue cuiibl MOBEPXHOCTHOTO HATSKEHUSL.

OnBITHI C MBUIBHBIMU TJIEHKAMU.

CmauuBanue.

Kanwmnsipusie sBieHus.

Mopnenn HEeHbIOTOHOBCKOM JKUIKOCTH.

Crioco0bl U3MEpPEHUs BIAKHOCTH.

HccnenoBanue HarpeBaHusl U MJIABJICHUS KPUCTAIIMYECKOTO BELIECTBA.

Buns! nedpopmarmii.

Hab6monenue mamnsix gedopmarimii.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

M3y4eHne 3aKOHOMEPHOCTEN NCIIAPEHUS] JKUAKOCTEH.

W3MmepeHue yAenpHOM TEeNIO0ThI IUIaBICHMS JIbJA.

M3yyeHne CBOMCTB HACBIIICHHBIX NIAPOB.

W3mepeHne abCoMOTHOM BIIaXKHOCTH BO3AyXa U OLIEHKA MAcChl MapOB B IOMEIICHUH.

N3mepenue ko3¢ puienTa moBepXHOCTHOIO HATSKEHHUS.

N3mepenune moayns FOnra.

HccnenoBanue 3aBUCHMOCTH jAedopmanii pe3MHOBOTO o0paslia OT MPHJIOKEHHOH K
HEMY CHUJIBL.

Pa3nen 4. DaekTpoamHaMuka.

Tema 1. Inexmpuueckoe noie.

OJeKTpu3anus Tel U €€ MPOsBICHU. DIEKTPUUECKUH 3apsa. [[Ba Buaa 3JIeKTpHUIEeCKUX
3apAnoB. [IpOBONTHMKHN, MUANEKTPUKHA M TOJYNPOBOAHUKH. DJIEMEHTApHBINA JJIEKTPUYECKUN
3apsd. 3aKOH COXPaHEHUs 3JIEKTPUUECKOro 3apsa.

Bsaumonericteue 3apsnoB. Toueunsle 3apsaasl. 3akoH Kynona.

OnekTpuueckoe nose. Ero neiicTere Ha 3lIeKTpUIeCcKUe 3apsiibl.

Hanpsokénnocts anextpuueckoro mnods. I[IpoOusiit 3apsn. Jlunum Hanpsx€HHOCTH
AIIEKTPUYECKOTO 1oJist. OQHOPOIHOE INEKTPUUECKOE TTOJIE.
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[ToTeHIManbHOCTD 3JIEKTPOCTATUYECKOTO NOJIA. Pa3HOCTh MOTEHIIMANIOB U HAPSKEHHE.
[loTeHuumanpHass  2HEprust  3apsiga B DJIEKTpocTaTuyeckoM — moje.  [loreHuman
JIEKTPOCTaTUYECKOro Mojs. CBs3b HANpPSHKEHHOCTH MOJS M PA3sHOCTU IOTEHLMAIOB IS
AJIEKTPOCTATUYECKOTO OIS (KaK OJHOPOIHOT0, TAaK U HEOJJTHOPOJHOTO).

[IpuHUUIT Cynepro3UIIMK SJEKTPUYECKHUX MTOJIEH.

[Tone Towyeunoro 3apsana. I[lone paBHOMepHO 3apsikeHHON cdepbl. [lone paBHOMEpHO
3apsDKEHHOTO 1Mo 00bhéMy Imapa. [lone paBHOMEpPHO 3apsDKEHHOW OECKOHEYHOM TMIIOCKOCTH.
KapruHbl mMHUN HANPSI)KEHHOCTU ATUX I1OJIEH U SKBUIIOTEHIIMATIBHBIX IIOBEPXHOCTEH.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM I0JIE. Y CIOBUE PABHOBECUS 3aPsAJI0B.

JvsnexkTpuku B 3JEKTpOCTaTHYECKOM 1mone. JludyekTpuueckass IMPOHULAEMOCTh
BELIECTBA.

Kongencarop.  DnekTpo€MKOCTh  KOHJEHCATOpa.  DJIEKTPOEMKOCTb  IJIOCKOTO
KOH/JIEHCATOopa.

[lapannensbHoe coenuHeHWE  KoHJeHcaTopoB. llocnmegoBaTenbHOE — COEIMHEHHE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOr0 KOHIAEHCATopa.

JIBUKeHUE 3apsyKeHHON YacTUIIbI B OJHOPOAHOM 3JIEKTPUUYECKOM TOJIE.

TexHu4eckue ycTpoicTBa U TEXHOJIOIMUYECKUE MPOLECCHI: 3JIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAS 3alUTa, 3a3€MJICHHE 3JIEKTPOIIPUOOPOB, KOHJAEHCATOPHI, reHepaTtop Ban
ne ['paada.

Hemoncmpayuu.

VYeTpoiCTBO M MPUHLIKI AEHCTBUS 3JIEKTPOMETPA.

DNEKTPUUECKOE MO0JI€ 3apsSyKEHHBIX IIapUKOB.

DJIEeKTPUUECKOE MOJIE JIBYX 3apSKEHHBIX IJIACTHH.

Monensb anexTpocTaTiueckoro reueparopa (Baun ge I'paada).

[IpoBOTHUKY B AJIEKTPUUECKOM IOJIE.

DIIeKTpOoCTaTUYECKas 3allHTa.

YCTpolcTBO M ACMCTBUE KOHIEHCATOPA MOCTOSHHOM M IEPEMEHHON EMKOCTH.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOMIAAW IUIACTHH,
PAcCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus MEeKTPUYECKOT0 MOJIsl 3apsyKEHHOT0 KOHAEHCATopa.

3apsiaKa U pa3psika KOHAEHcaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

OueHka cul B3auMOJEICTBUA 3apsKEHHBIX Tell.

HabGmronenne mnpeBpallleHusi SHEPIUM  3apsDKEHHOTO KOHIEHCATOpa B JHEPTHUIO
U3ITy4EHUs CBETOAMO/A.

W3y4eHne npoTeKkaHus TOKa B LIENIH, COAEPIKAIIEH KOHIEHCATOP.

Pacripenenenrie pasHOCTH TOTEHIIMAIOB (HAMPSDKEHHUS) MPU  MOCIEAO0BATEIHHOM
COETMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psiia KOHIEHCATOpa Yepe3 pe3ucTop.

Tema 2. Ilocmoannwlil 3neKmpuyecKuil mox.

Cuia Toka. [ToCcTOSIHHBIN TOK.

VYcnoBus CyliecTBOBaHUSI IMOCTOSIHHOTO 3JIEKTPUYECKOro ToKa. VCTOYHMKHM TOKAa.
Hanpsoxenue U u 9J1C é.

3akoH OMa JJis yyacTKa LEMH.
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DNEKTPUYECKOe  COMPOTUBIEHHE. 3aBUCUMOCTb  CONPOTHUBIEHUS  OJHOPOJHOTO
IIPOBOJAHMKA OT €0 JJIWHBI U IUIOIIAJM IONEPEYHOI0 CEUeHUs. Y I€JIbHOE COIPOTHBIICHUE
BELIECTBA.

[TocnenoBarenbHOE, NMapajlIeIbHOE, CMEIIAHHOE COEAUHEHHE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX dJeKTpuueckux nenei. [Ipasuna Kupxroda.

PaboTa snekrpuueckoro Toka. 3akoH Jxoynsa—Jlenna.

MOIIHOCTb 3JEKTPUUYECKOT0 TOKA. TemnoBast MOLUTHOCTD, BbIJIEIsIEMAas HA PE3UCTOPE.

OJIC u BHyYTpeHHEE COMNpPOTUBIECHHWE HCTOYHMKA TOKa. 3akoH Oma uisi TMOJHOU
(3aMKHYTO#) 31eKTpUuecKoi renu. MolHocTh ucTouHNKa Toka. KopoTkoe 3ambikaHue.

Konzgencarop B 11enu noCTOSIHHOTO TOKA.

TexHuueckue yCTpOICTBA M TEXHOJIOTMUYECKUE IIPOLIECCHI: aMIIEPMETP, BOJBTMETD,
peocTaT, CYETUUK IEKTPUUECKOM SHEPTUN.

Hemoncmpayuu.

W3mepeHue cuibl TOKa U HAMPSHKCHUS.

HccnenoBanue 3aBUCMMOCTH CUJIbl TOKAa OT HANpsOKEHUS IS PE3UCTOpA, JIAMIIbI
HaKaJMBaHUS U CBETOAMOA.

3aBUCHUMOCTh COIPOTUBICHUS IMJIMHAPUYECKUX MPOBOJHUKOB OT JIMHBI, IJIOIIAAH
MOTIEPEYHOr0 CEUEHUs U MaTepHuaa.

HccnenoBanue 3aBUCHUMOCTH CHJIbI TOKAa OT CONPOTUBJIECHHUS IPU TMOCTOSIHHOM
HAPSDKCHUH.

[Tpsmoe uzmepenue J/IC. KopoTkoe 3amMblkaHNe ralbBAHHUECKOTO JIEMEHTa U OIlEHKa
BHYTPEHHETO COMPOTUBIICHHUSI.

Crioco0b1 coennHeHHsI ICTOYHUKOB Toka, DJIC GaTapeii.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXY MOJIOCAMU HMCTOYHMKA TOKA OT CHJIbI
TOKA B IICTIH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

HccnenoBanue cMEIaHHOTO COEIUHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBICHUS TIPOBOJHUKOB.

HccnenoBanre 3aBUCIMOCTH CHIIBI TOKA OT HANIPSDKEHUS JJIs1 JIAMITbl HAKAJIWBAHHUS.

YBenuueHue npesena u3MepeHus ammnepmeTpa (BOIbTMETPA).

Nzmepenne DJIC v BHYTpEHHETO CONPOTUBIIEHUSI UCTOYHUKA TOKA.

Uccnenoanne 3aBucumoctd OJIC rambBaHMYECKOrOo 3JIEMEHTAa OT BPEMEHH IpU
KOPOTKOM 3aMBIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEX]Y MOJOCAMU HUCTOYHHKA TOKA OT CHIIBI
TOKA B IIETH.

HccnenoBanue 3aBUCMMOCTH TOJIE3HOM MOIITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunpix cpeoax.

DneKTpuuecKkas TPOBOJUMOCTh PAa3IUYHBIX BELIECTB. DJIEKTPOHHAs IMPOBOJAMMOCTD
TBEPABIX  METAUIOB. 3aBUCHUMOCTh  CONPOTHBIIEHHS  METaNIOB OT  TEMIIEpaTyphl.
CBepXIIpOBOANMOCTb.

DNeKTpUYecKuii TOK B BakyyMe. CBOHCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M HPUMECHAs MPOBOAMMOCTH MOJYIPOBOJHHKOB.
CaoticTBa p—Nn-nepexona. [lomynpoBoHUKOBBIE TPHUOOPHI.

DNEKTPUUECKUN TOK B DJIEKTPOJIUTAX. DIEKTPOIUTHYECKAsT TUCCOLUALUS. DIEKTPOIIU3.
3axonbl Dapajest 1Ist SJIEKTPOIH3a.
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OJIeKTpUYecKuid TOK B razax. CaMoOCTOSTENbHBIA W HECAMOCTOSITEIBHBIA pa3psi.
Paznuunble TUITBI CAMOCTOATENLHOTO paspsaa. Monnus. 1lnaszma.

TexHnueckue YCTpPONCTBA M IPAKTUYECKOE NPHUMEHEHUE: Tra3opaspsiiHble JaMmIlbl,
AIIEKTPOHHO-IIy4eBasi TPyOKa, MOTyIPOBOJAHUKOBBIE TPUOOPHI: TUOJ, TPAH3UCTOD, hoToaANOM,
CBETOJIMOJ, TajdbBaHUKA, paQUHUpPOBAHME MEIU, BBILJIABKA AIIOMHHHS, SJICKTPOHHAs
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHMOCTb COIIPOTHBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 31EKTPOJIUTOB.

3akoHbI 31eKTpoau3a Papazes.

HckpoBo# paspsa v IPOBOAMMOCTb BO3AYyXa.

CpaBHeHuE NPOBOIUMOCTH METAJJIOB U MOJIYIIPOBOJIHUKOB.

OaHOCTOPOHHSS TPOBOJMMOCTD AUO/A.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HabGmronenue anexrpomnusa.

W3mepenue 3apsia OJHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIICHHS] TEPMOPE3ZUCTOPA OT TEMIEPATYPHL.

CHsTHE BOJIBT-aMIIEPHON XapAaKTEPUCTUKH JAUOJA.

Du3nYecKuil MPaAKTUKYM.

Crioco0bl  m3MepeHHs (U3NYECKUX BEIMYMH C MCIIOJNB30BAHUEM aHAJOTOBBIX U
U(POBBIX U3MEPUTEIBHBIX TPUOOPOB U KOMIBIOTEPHBIX TaTYMKOBBIX CUCTEM. AOCOIIIOTHBIE
U OTHOCHUTENIbHBIE TOTPEUIHOCTH U3MepeHuil ¢usnyeckux BenuuuH. OIEHKa TpaHull
IIOTPEUIHOCTEM.

[TpoBeneHNEe KOCBCHHBIX HM3MEPCHHI, HWCCIICIOBAHUN 3aBUCUMOCTEH (DU3UMUECKHUX
BEJIMYUMH, MPOBEPKa MPEATOKEHHBIX TUIIOTE3 (BHIOOP M3 paboT, OMMCAHHBIX B TEMATHYECKUX
paszenax «Y4eHHYeCKUil 3KCIIEPUMEHT, Ta00paTOpHbIE pabOThI, IPAKTUKYM»).

Me:xknpeameTHbie CBSI3H.

N3yuenune kypca ¢usuku yriyonéHHoro ypoBHA B 10 kjacce oOCyHIECTBISIETCS C
y4€TOM COJepXKATeNbHbIX MEXKIPEIMETHBIX CBA3eH € KypcamMM MaTeMaTUKH, OMOJIOTHH,
XUMHHU, Teorpaduu U TEXHOJIOTHH.

Mescnpeomemnovie nonamus, C6A3GHHBIE C U3YUEHUEM MEMO008 HAYUHO20
no3HanuA: SIBJICHHWE, HAy4yHbIH (aKT, TUIOTe3a, (U3NYEecKas BEIMYMHA, 3aKOH, TEOpHs,
HaOJIoIeHWe, HKCHEPUMEHT, MOJAEIMpPOBAHHUE, MOJENb, HW3MEPEHHE, MOTPEHIHOCTH
U3MEpEHUu, n3MepUTeIbHbIe TPUOOpPHI, IU(ppoBas 1abopaTopusl.

Mamemamuka: peuieHue cucteMbl ypaBHeHMH. JIuneiiHas ¢yHkus, mnapadoia,
runep6ona, ux rpa¢puku u cBoiictBa. TpuroHomerpuueckue (yHKIUU: CHHYC, KOCHHYC,
TaQHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIAECTBO. BEKTOPBI M MX MPOEKIUU
Ha OCU KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusn: wmexaHm4eckoe JBIDKEHHWE B JKUBOM mpupone, auddysus, ocmoc,
TEII000MEeH KHUBBIX OPraHU3MOB, TEIJIOBOE 3arps3HEHHE OKPYXKAIOIIeH cpebl, YTUIH3aIusl
OMOOPTraHUYECKOro TOIIUBA JJIsl BBIPAOOTKH «TEIUIOBOM M 3JEKTPOIHEPTHH, TOBEPXHOCTHOE
HaTSHDKEHHE U KallWJUIIPHBIE SIBJIEHUSI B IPUPOJE, FIEKTPUUECKUE SIBJICHUS B )KUBOM IIPUPOJE.

Xumusa: JUCKPETHOE CTPOEHME BEIECTBA, CTPOCHHME aTOMOB W MOJIEKYJ, MOJb
BElIeCTBa, MOJISIpHAsl Macca, NMOJIy4eHHe HAaHOMAaTepualoB, TEIUIOBbIE CBOMCTBA TBEPBIX Te,
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KHUJAKOCTEH MW Ta30B, JKUJIKHE KpPUCTaUIbl, OJJIEKTPUYECKHE CBOWMCTBA METAJJIOB,
SJICKTPOJUTHYCCKAA AUCCoOanysl, raJibBaHUKa, 3JICKTPOHHAA MUKPOCKOIIUS.

T'eozpaghusa: BnaxxHoCcTh BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonocua: npeoOpa3zoBaHUE JBWKEHUW C MCIOJIB30BAHHUEM MEXAHU3MOB, YYET
CYXOT0 U XHUJKOTO TPEHUS B TEXHHUKE, CTATUYECKHUE KOHCTPYKIMU (KPOHIITEHH, peléryaTbie
KOHCTPYKIIMHU), HCIOJb30BaHUE 3aKOHOB COXPAHEHHUS MEXaHUKH B TEXHUKE (THPOCKOII,
BOJOMET W Jpyrue), IBUTATENb BHYTPEHHETO CropaHMs, mapoBas TypOuHa, OBITOBOU
XOJIOAWJIbHUK, KOHAHWIHWOHCP, TCXHOJOTHMU IOJYYCHHSA COBPCMCHHBLIX MATCpUaAIOB, B TOM
yHclie HAaHOMAaTepUajoB, U HAHOTEXHOJIOTUHU, BJEKTPOCTATHUECKas 3alluTa, 3a3eMJICHUE
AIEKTPONPUOOPOB, ra30pa3psIHbIE JaMIIbl, TOJIYITPOBOAHUKOBBIE TPUOOPHI, FAIbBAHHUKA.

11 KUIIACC

Pa3znea 4. diekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumoseiicTBue NOCTOSHHBIX MarHUTOB U IIPOBOJAHMKOB C TOKOM. MarHutHoe moie.
BekTtop MarHuTHOM uHAyKUuU. [lpuHOMI Ccynepno3uuuMyM MarHUTHBIX Mojiei. JluHum
MarHuTHOM UHIYKIIMH.

MaruauTtHoe 1ose NpoBOAHUKA C TOKOM (IIPSIMOTIO IMPOBOJHUKA, KaTyLIKU U KPYrOBOI'O
BuTKa). OnbIT Dpcrena.

Cwiia AMniepa, e€ HalpaBJIeHUE U MOJYJIb.

Cuna Jlopenua, e€ HampaBieHHME W MOAYJb. JIBHKeHHE 3apsDKEHHOM YacTULBI B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenna.

MaruutHoe nose B BeuecTse. eppoMarHeTuky, napa- 1 1MaMarHeTUKH.

TexHuueckne yCTpOHMCTBA M TEXHOJOTMUYECKHE MPOLECCHI: MPUMEHEHHUE MOCTOSHHBIX
MarHuTOB, JJIEKTPOMArHUTOB, TECTEP-MYJIBTHUMETP, AJIEKTPOABHUraTeNb SIKOOH, YCKOpPHUTETH
AJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nuHMI WHAYKIMM MarHUTHOTO TMOJSI TMOJIOCOBOTO M IMOAKOBOOOPa3HOTO
MOCTOSIHHBIX MarHUTOB.

Kaptuna nuHMII MarHUTHOM WHIYKIWUA TOJIA JUIMHHOTO TIPSIMOTO MPOBOJHHUKA H
3aMKHYTOTO KOJIBLIEBOT'O IIPOBO/IHUKA, KATYILIKH C TOKOM.

B3aumopeicTBue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

Habmronenne ABM>XeHUS y4yKa JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMIT AEHCTBHUS  ANEKTPOU3MEPHUTEIHLHOTO MpHOOpa MarHUTODIEKTPHUUECKON
CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomel, npakmuxym.

HccnenoBanre MarHUTHOTO MOJISt TOCTOSTHHBIX MarHUTOB.

HccnenoBanue CBOMCTB (heppOMarHeTHKOB.

WccnenoBanue 1eicTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenne cuiibl Amiepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMITEpa OT CUJIBI TOKA.

Ornpeznenenre MAarHUTHON MHAYKIIMU HA OCHOBE U3MEPEHUS CUITbI AMIIEpa.
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Tema 5. Dnexmpomaznumnan UHOYKYuUs.

SIBneHue aneKTpoMarHuTHON MHAYKIUU. [loTok BekTopa MarHuTHOW MHAYKuMu. DJIC
MHAYKIHMU. 3aKOH 3JIeKTpoMarHUTHOM MHAykuuu dapanes. BuxpeBoe anekTpuueckoe mole.
Toxku dyko.

OJ1C uHAYKIMY B IPOBOJHUKE, IBUKYILIEMCS B OJTHOPOJIHOM MarHUTHOM I10JI€.

IIpaBuiio Jlenna.

WunyktuBHOCTh. Karyiika WHAYKTMBHOCTH B LENM IIOCTOSHHOIO TOKAa. JSIBiIeHHE
camounaykiuu. 3J1C caMOMHIyKIIUU.

OHeprusi MarHUTHOr'O MOJIsl KATYIIKUA C TOKOM.

DJIEKTPOMAarHUTHOE I0JI€.

TexHuueckue YCTpPONCTBA M TEXHOJOIMYECKHE IPOLECCHI: HHAYKIMOHHAs II€Yb,
COJICHOM/I, 3aIIMTA OT 3JIEKTPU3ALMU TEN TP JIBUKEHUU B MATHUTHOM I10JIE€ 3€MIIH.

Hemoncmpayuu.

Habmtoienue siBieHus 31€KTPOMarHuTHOM WHIYKIIHH.

Uccnenoanue 3aBucumoctd DJ[C MHIYKIMM OT CKOPOCTH HU3MEHEHMSI MarHUTHOI'O
MOTOKA.

[IpaBuio Jlenna.

[Tagenue MarauTa B alFOMUHUEBOM (MeIHOM) TpyOe.

SIBiieHME CAMOMHIYKIIU Y.

Uccnenosanue 3apucumoct J/1C caMOMHAYKIIMU OT CKOPOCTH U3MEHEHUS CUJIbl TOKa
B LICTIH.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Onpenenenyne HHAYKIMY BUXPEBOTO MarHUTHOT'O TIOJISI.

HccnenoBanue siBIEHUS CAMOMHAYKIUU.

COopka MozEH IeKTPOMarHuTHOIO TeHepaTopa.

Pa3nen 5. Kosiebanus u BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

Konebarenbnas cuctema. CBOOOAHBIE KOIEOAHMS.

['apmonmnueckue kosnebanus. KuHemaTtndyeckoe M JAMHAMHYECKOE  OINHCAHHE.
DOHEpreTuyeckoe OIUCaHuEe (3aKOH COXpPAaHEHHs] MEXaHMYeCKOW »sHepruu). BriBojg
JUHAMHYECKOTO ONMCAHMUS TapMOHUYECKHX KOJeOaHUH M3 MX HSHEPreTHYecKoro u
KMHEMAaTU4YECKOTO OIMCAHMUS.

Ammuintyna u dasa xonebanuil. CBsi3b aMIUIUTY/Ibl KOJIEOAHUIN MCXOIHON BETMUYUHBI C
aMIUIUTY/IaMU KojieOaHui €€ CKOPOCTU U YCKOPEHHUS.

[leppon wu wyactora koneGanuiti. Ilepuoxg Manbix  CBOOOJHBIX  KOJIEOAHUM
MaTeMaTHYecKoro MasiTHUKa. [leprnosr cBOOOHBIX KOeOaHUH MPYKUHHOTO MasgTHUKA.

[Tonsatne o 3aryxaromux KosiebaHusX. BeiHykaeHHble Konebanusi. Pe3onaHc.
Pe3onancHas kpuBas. BiusHue 3atyxanusi Ha BUJ pe30HAHCHON KpUBOU. ABTOKOJICOaHMS.

TexHuuyeckue ycTpoHWCTBa U TEXHOJIOIMYECKHE MPOLECChl: METPOHOM, 4achl, Kadelu,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch KoaedaTeIbHOro ABMKEHUS.

Habmioienue He3aBUCHUMOCTH TIepUO/Ja MallblX KoJieOaHWid Trpy3a Ha HHUTH OT
aAMIUIUTY/BI.
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HccnenoBanue 3aTyxarolmMx KoJeOaHMH M 3aBUCHUMOCTH IE€pHOAa CBOOOJHBIX
KOJIeOaHUN OT CONPOTHUBIICHHMS.

HccnenoBanne konebaHUil Tpy3a Ha MAcCHBHOM HpPYKWHE C LENbI0 (OPMHPOBAHUS
npeCTaBIeHU 00 HaeaTbHONU MOJIENTH MPYKMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUH MPpH KojieOaHUsIX rpy3a Ha MpYKUHE.

HccnenoBaHue BEIHYKICHHBIX KOJIEOaHUH.

Hab6nonenue pezonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, nPAKmMuKym.

N3mepenue nepuoaa cBOOOIHBIX KoJaeOaHUH HUTSIHOTO U IPY>KUHHOT'O MasiTHUKOB.

W3yueHue 3aKOHOB JBM)KEHUS Tejla B X0Jie KoeOaHUi Ha yIIpyroM MoJBece.

W3yueHne ABMKEHUS HUTSHOTO MasTHUKA.

[TpeoOpa3zoBaHue 3HEPTUH B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMILTUTYAbI 3aTyXalOUINX KOJICOaHUH.

HccnenoBaHue BEIHYXICHHBIX KOJIEOaHUH.

Tema 2. dnekmpomazHummubole KoJ1e0AHUA.

Konebarenbublii koHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIC KOJICOAHUS B WACATHHOM
kosiebarenbHoM KoHType. Dopmyna Tomcona. CBs3b aMILIUTYABI 3apsjia KOHJAEHcAaTopa ¢
aMIUTUTYAOH CUJIBI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHUs PHEPTUH B UICATHHOM K0JIe0aTeTbHOM KOHTYpE.

3aryxaromue >JIeKTPOMarHUTHBIE KojeOaHWs. BBIHYXIEHHBIE 3JIEKTPOMarHUTHBIC
KoJie0aHusl.

ITepemeHHBI TOK. MOIIHOCTh NMEPEMEHHOTO TOKA. AMIUIMTYIHOE U IECHCTBYIOLIEE
3HaUEHUE CUJIbI TOKA U HANPSKEHUS MPU pa3IndHON (popMe 3aBUCUMOCTH NIEPEMEHHOIO TOKA
OT BpEMEHH.

CuHycOoMJaIbHBII  TEpeMEHHBIM TOK. Pesuctop, KOHIeHcaTop M KaTyllka
WHAYKTUBHOCTH B IIENHM CHHYCOMIAIBHOTO IIEPEMEHHOro TOoKa. Pe3oHaHC TOkoB. Pe3oHaHC
HaIpsOKEHUN.

Uneansubiii  Tpanchopmarop.  [IpowsBojacTtBo, nmepegaya W moTpeOsieHHE
AIIEKTPUYECKON SHEPTUH.

OKOJIOTMYECKUE PUCKHU IIPHU MPOU3BOACTBE 3JIEKTpOodHEpruu. KynbTypa ucnoiab30BaHus
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HMU.

TexHu4eckne yCTpOMCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: AIEKTPUYECKUN 3BOHOK,
TeHEepaTop NEPEMEHHOIO TOKA, JINHUU JIEKTpoIIepeiad.

Hemoncmpayuu.

CBOOO/IHBIE NEKTPOMArHUTHbIE KOJIeOaHusI.

3aBUCHUMOCTb YaCTOThI CBOOOIHBIX KOJ€0aHUN OT MHAYKTUBHOCTH U EMKOCTH KOHTYpaA.

OcuusuiorpaMMsbl 3J1€KTPOMAarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroMKX JIEKTPOMArHUTHBIX KOJIeOaHHH.

Mojienb 37eKTpOMarHUTHOTO TeHepaTopa.

BriHyxaeHHble CHHYCOUIaTbHbIE KOJIeOaHUsI.

Pesucrop, karymika HHIYKTUBHOCTH U KOHJIEHCATOP B LIETIHM IEPEMEHHOIO TOKA.

Pe3onaHc nipu nocienoBaTeIbHOM COEAMHEHUH PE3UCTOPA, KaTyIIKU HHIYKTUBHOCTU U
KOHJIEHCaTopa.

VYCeTpoicTBO M MPUHIUIT JEHCTBUS TpaHchopmaTopa.

Mopnens IMHUY 3IIEKTPOIIEpEIadH.
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Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKkmuKym.

N3yuenue tpancpopmaropa.

HccnenoBaHue  NEPEMEHHON0 TOKa  4Yepe3  IOCIENOBATEIbHO  COEAUHEHHbIE
KOHJIEHCATOp, KaTyLIKY U PEe3UCTOP.

HaOnronenue 31eKTpOMarHuTHOrO pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B LIENH IEPEMEHHOI'0 TOKA.

Tema 3. Mexanuueckue u 31eKmMPOMAZHUNIHBIE BOTIHb.

Mexanuueckrue BOJHBI, YCIOBHS UX pacnpocTpaHeHus. [lomepednsle M MpoJoJbHBIE
BosIHBL. Ilepuon, ckopocTh pacmpocTpaHeHuss W JUIMHA BOJHBI. (CBOMCTBA MEXaHMYECKUX
BOJIH: OTpaXXEHUE, NPeJIOMIICHUE, MHTep(epeHLns U TUPpaKLUs.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

[IIymoBoOe 3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl.

DIEKTPOMAarHUTHBIE BOJIHBIL. Y CIIOBUS M3JIyYE€HHUS DJIEKTPOMATHUTHBIX BOJH. B3anMHuas
OpHUEHTAILMs BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH: OTPAXXEHHE, IPEOMIICHUE, MOJISpU3aLns,
uHTEephepeHIHs U AU(PAKIIHSL.

[IIkana 37€KTPOMarHUTHBIX BOJH. [[pMeHEeHne 27€KTPOMarHUTHBIX BOJIH B TEXHUKE U
OBITY.

IIpuHIMIIBI panoOCBA3H U TeleBUaAeHUs. Pagnonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKatoIIel Cpeibl.

TexHnueckue ycTpoucTBa U MPAKTUUECKOE IPUMEHEHUE: MY3bIKaJIbHbIE HHCTPYMEHTBI,
panap, paaMoONpuEMHMK, TeNeBU30p, aHTeHHa, Tenedon, CBY-meus, ynabTpa3zByKoBas
JUArHOCTHKA B TEXHUKE U MEJULIUHE.

Hemoncmpayuu.

OO6pa3zoBaHue 1 paclpoOCTPaHEHHUE NONEPEYHBIX U MPOJOIbHBIX BOJIH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUIA.

Habmonenne otpaxkeHus U IpeIOMIICHUS! MEXaHUYECKUX BOJIH.

HaGnronenue nnrepdepeHunu 1 Audpakiiuil MEXaHH4eCKUX BOJIH.

AKYCTHYECKHI1 pEe30HaHC.

CaolicTBa yabTpa3ByKa U €ro NpUMEHEHHUE.

Habmronenne cBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOW M YacTOTOU
KoJIeOaHU .

HccnenoBanne CBOMCTB AJIEKTPOMAarHUTHBIX BOJH: OTPaXKCHHE, IPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTepQepeHIns.

O6HapyxeHrue HHPPaKPACHOTO U YIBTPA(YHUOIETOBOTO U3TyUCHUMN.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

N3y4yeHne napaMeTpoB 3ByKOBOW BOJIHBI.

W3ydeHue pacrpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpssMonMHENHOE PACIIPOCTPAHEHHUE CBETA B OAHOPOAHOU cpene. JIyu cBera. ToueuyHslit
HCTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKoHbI OTpaxkeHHUs cBeTa. [locTpoeHne n300pakeHU B MIOCKOM
sepkaiie. Chepudeckue 3epkana.
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[Ipenomnenne cBeta. 3aKOHBI MPEJIOMIICHHS CBeTa. AOCOJIOTHBIM TOKa3aTelb
npenomiieHuss. OTHOCUTENBHBIN MOKa3aTenb npeaomiieHus. 11ocTosIHCTBO 4acTOThl cBETa U
COOTHOLLEHHUE JIJIMH BOJIH IIPU NIEPEXO0/I€ MOHOXPOMATHUUECKOIO CBETA YEpPE3 IPAHUILY pa3zena
JBYX ONITUYECKUX CPE.

Xon nydeit B mpu3Mme. Jucnepeust ceeta. CioxHBIN cocTaB O6emoro ceera. L[Ber.

[lonnoe BHyTpeHHee oTpaxeHue. lIpenenpHbII yroa NOJHOIO BHYTPEHHEIrO
OTpaKEHHUS.

CoOuparomue 1 pacceuBaronye JUH3bI. ToHKas JmH3a. DOKYCHOE paccTosHHE U
ONTHUYECKasl CUJIa TOHKOM JTUH3bI. 3aBUCUMOCTDH (DOKYCHOT'O PacCcTOSTHUSI TOHKOU chepruuecKoit
JIMH3BI OT €€ TEOMETPUH U OTHOCUTENIBHOTO MTOKA3aTENs MPETOMIICHHUS.

dopMya TOHKOM JIMH3BL. Y BEJIUYECHUE, 1aBAEMOE JIUH30M.

XoJ ay4da, OpOLIEIIEro JMH3Y MO MPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOW ONTHYECKON
ocu. [Toctpoenne n300paskeHU TOYKK U OTpe3Ka MPSIMOM B COOMPAIOIINX U PACCEUBAIOIINX
JIMH3aX U UX CUCTEMaX.

Ontuueckue nmpudopsl. Paspematonias cnocoOHOCTh. [71a3 Kak onTHYecKast CUCTeMa.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. Hntepdepenuuss cera. KorepeHTHble HCTOYHUKU. Y CIOBUS
HAOMIO/IEHUsT MaKCMMyMOB W MHHHUMYMOB B HMHTEep(EpPEHIIMOHHON KapTUHE OT MABYX
KOTE€PEHTHBIX UCTOYHHUKOB. [I[puMephI Kilaccn4ecKux HHTEP(PEPEHIIMOHHBIX CXEM.

Hdudpaxknus cBera. JludpakiuoHHas pemérka. YciaoBue HAOMIOJEHUS TIJIaBHBIX
MaKCHMYMOB IIPH MaJICHUU MOHOXPOMAaTUYECKOTO CBEeTa Ha NU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuueckue yCTpOHMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: OYKH, JIyla, MEpPUCKOIL,
¢doroannapar, MUKpPOCKOII, MPOEKIMOHHBIM ammapar, MNpPOCBETIEHUE ONTHKH, BOJIOKOHHAS
onTHka, TuppaKIMOHHAs PEeIETKA.

Hemoncmpayuu.

3aKOHBI OTPaKEHUS CBETA.

HccnenoBaHue npeioMIIeHUs CBETA.

HaG:roeHue noiHoro BHyTpeHHEro OTpaXkeHust. Mojienb CBETOBOIA.

HccnenoBanne Xofa CBETOBBIX ITyYKOB 4YEpeE3 IUIOCKONAPAJUIENBHYIO IUIACTUHY U
IpU3My.

UccnenoBanue CBOMCTB M300pasKeHHM B JIMH3aX.

Moenu MUKpOCKOIIa, TEIECKOIA.

Habmronenue natepdepeHnnu cera.

Habumronenre 1BeTOB TOHKUX TJIEHOK.

Habmonenue nudpakiuu cBera.

N3yuenne quppakinOHHON PEIIETKH.

Habmonenne nudpakiioHHOTO CIIEKTpa.

Hab6nronenue aucnepcun cBera.

Habmroienue nomisipuszanuu cBera.

[TpuMmeHeHre NoaIpOnI0B ISl U3yYEHHUS] MEXaHUYECKUX HaIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

W3mepenue nokaszaresns IpeJoMIIEHUS CTEeKIIA.

HccnenoBanue 3aBUCUMOCTH (OKYCHOTO PpacCTOSHMS OT BellecTBa (Ha HpUMepe
JKUJIKUX JIMH3).
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N3mepenne GpoKycCHOro pacCTOSIHUS PACCEHBAIOILUX JIMH3.

[Tony4yeHnue n300paxkeHHs: B CHCTEME U3 TUIOCKOTO 3epKaja U JIMH3BI.

[Tony4yenue n300paxxeHus: B CUCTEME U3 JBYX JIMH3.

KoHcTpyrpoBaHue T€IECKONMYECKUX CUCTEM.

HaGnronenue nudpakunu, MHTEpHEPEHIUHN U NOJSIpU3aLUK CBETA.

W3y4eHne noaspu3anuy CBETa, OTPaXKEHHOIO OT MOBEPXHOCTU AUDJICKTPUKA.

N3yuenne naTephepeHINN Ja3epPHOTO N3TYUECHUS Ha ABYX LICIAX.

Hab6monenue nucnepcuu.

HaOnronenue u uccnenoBanyue AM(GpaKkMOHHOTO CIIEKTpa.

W3mepeHue UIMHBI CBETOBOM BOJIHBI.

[Tony4yeHnue criekTpa U3MydeHUs CBETOAMOAA IPU OMOIIH TU(PAKIIMOHHON PEIIETKY.

Pa3nes 6. OcHOBBI cieHAJILHOM TEOPHH OTHOCUTEIbHOCTH.

I'panunpl IPUMEHUMOCTH KJIACCUYECKONW MexaHMKH. [locTynarsl ciennaabHOM TEOpUU
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM uHTepBai. IIpeoOpasoBanus JlopeHua. VYcioBue
OPUYUHHOCTU. OTHOCUTEIIBHOCTh OJHOBPEMEHHOCTU. 3aMEUIEHUE BPEMEHM U COKpallleHUue
JUIMHBI.

OHEprus U UMIYJIbC PEISATUBUCTCKON YaCTHLIBI.

CBs13bp Macchl € SHEPTUEN U UMITYJICOM PEISATUBUCTCKOMN YaCTHUIIbl. DHEPrUs MOKOSL.

TexHuuyeckue ycTpoilcTBa U TEXHOJIOTMYECKUE IMPOLIECCHI: CIIYTHUKOBBIE MPUEMHUKH,
YCKOPUTENHN 3apSKEHHBIX YACTHLI.

YyeHnueckuil SKCIepUMEHT, 1ab0opaTOpHbIE pabOThI, IPAKTUKYM.

Onpenenenne UMIYIbCca U YHEPTUN PEISTUBUCTCKUX YacTull (1Mo GoTorpadusMm TpeKoB
3apsKEHHBIX YAaCTHUI] B MATHUTHOM I10JIE).

Paznen 7. KBanTtoBasi pusuka.

Tema 1. KopnycKkynapnuo-60ano80il 0yaiusm.

PaBHOBecHOe TermioBOEe H3MydeHHE (M3IydeHHe aOCOTIOTHO UYEPHOTO Teja). 3aKOoH
cmenienus Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTrHsl U UMITYJIBC (POTOHA.

®ortoapdexr. Onbitel A. I'. CroneroBa. 3akoHbl (oTorddexra. YpaBHEeHHE
Oitamreiina 11 potoddpdexra. «KpacHas rpanuiay dpotodrddekra.

JlaBneHue cBera (B 4YaCTHOCTH, JaBJIEHHE CBETa Ha aOCOJIIOTHO MOTJIOLIAIONIYI0 H
abCcoIIIOTHO OoTpaskatollyto noBepxHocTh). OnbiTh I1. H. JleGenena.

BonnoBeie cBolicTBa yacTull. BosHbl ne bpoiia. JliinHa BonHsl ae bpoitns u pasMepsl
o0nacTu JIOKaJdM3aluu JBUXKYylIeicss dYactunbl. KopmycKylssipHO-BOJHOBOW — JIyallu3M.
Judpaxius 31eKTpOHOB Ha KpHUCTaIax.

Crnemuduka wu3MmepeHuid B Mukpomupe. CoOOTHOIIEHUS  HeompeneaEHHOCTeH
[eiizenbepra.

TexHUuyeckue ycTpoicTBa U TEXHOJIOTHYECKHE MPOLIECCHI: CIIEKTPOMETP, (POTOIIEMEHT,
dboTogaTuuK, TyHHEIbHBIH MUKPOCKOII, COJTHEUHas 6arapesi, CBeTOAHOI.

Hemoncmpayuu.

D010 deKT Ha YCTAaHOBKE C IIMHKOBOH TJIACTUHOM.

HccnenoBanue 3aKk0HOB BHEUTHETO poTodPdekTa.

HccnenoBaHue 3aBUCMMOCTH COITPOTHUBIIEHUS MOJIYIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroguos.
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Comnneynas Oarapes.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuKym.

HccnenoBanue ¢poropesnucTopa.

N3mepenue noctossuHO# [Inanka Ha ocHOBe rccnenoBanus hotodddexra.
HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA Y€PE3 CBETOANO/ OT HAIIPSHKCHHUS.

Tema 2. @usuka amoma.

OMBITHI O UCCIIEZIOBAHUIO CTpOeHUs aToma. [imaneraprast moaens atoma Pesepdopra.

[Toctynatsl bopa. M3nyuenue u nornomenue (OTOHOB MPH MEPEX0Jie aToMa C OJHOTO
YPOBHS DHEPIMH HA JPYTOM.

Bupael criektpoB. CieKTp ypOBHEH dHEPruu aTOMa BOAOPOAA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3yueHue ceera. Jlazep.

TexHudeckue yCTpOMCTBA U TEXHOJOTMYECKHE IPOLECCHI: CIIEKTPAIBHBIA aHAINA3
(criekTpockoI), Ja3ep, KBAHTOBBIM KOMIIBIOTED.

Hemoncmpayuu.

Monens onbita Pesepdopra.

Habunronenne nuHelyaTbIX CIIEKTPOB.

YCTpONCTBO U IEUCTBUE CUETUYMKA HOHU3UPYIOIIUX YACTHULL.

Omnpenenenue JUIMHBI BOJIHBI JIA3EPHOTO U3JIYy4ECHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKmuKym.

Hab6nronenue nuHeiyaToro crexkrpa.

HccnenoBanue cHekTpa pa3pekKEHHOTO AaTOMAapHOTO BOJIOpPOJAa U HM3MEPEHHE
nocTostHHOM Pumbepra.

Tema 3. Qusuka amommno20 A0pa u 31eMeHMAPHBLIX YACHUY,.

Hyxnonnas monens siapa ['eiizenoepra—Banenko. 3apsi siapa. MaccoBoe uucio siapa.
N3oTomnsl.

PagnoakTuBHOCTB. Anb(a-pacnan. OJIEKTPOHHBIH U MO3UTPOHHBIA Oera-pacman.
["'amma-n3nydenue.

3aKOH pPaJMOAaKTUBHOrO pacnajga. PagumoaxkTuBHBIE M30TONBI B mpupoze. CBoiicTBa
VOHM3UPYIOLIETO U3Iy4YeHWs. BnusHMEe paguoakTMBHOCTH Ha JKMBBIE OPraHU3MBIL.
EcrectBennslif pon nznyuenus. Jlozumerpusi.

OHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. Jle@ekT Macchl spa.

SAnepubie peakuuu. Jlenenue u cuHTe3 sAep. SaepHeie peakTophl. IIpoGiiemsl
YIPAaBIAEMOr0 TEPMOSIIEPHOTO CHHTE3a. OKOJOTMYECKHE AaCIEKThl pPa3BUTUA AJIEPHON
DHEPrETHUKHU.

Mertoasl perucTpalvy U UCCIEA0BAHNS JIEMEHTAPHBIX YaCTHLL.

@yHIaMEeHTAIbHBIC B3aUMOACUCTBUA. baprnoHbl, Me30HBI U enToHsbl. [Ipeacrasinenue o
CranpaptHoil Moaenu. KBapk-TirooHHast MOJENb apOHOB.

®usuka 3a npeaenamu CtannapTHON Mojenu. TEMHast MaTepyst U TEMHAs SHEPIHsL.

EnunctBO du3nyeckoil KapTUHBI MUpa.

TexHu4yeckne yCTpPOMCTBA M TEXHOJOTMYECKHE IMPOLECCHI: JIO3UMETp, Kamepa
Bunbcona, siiepHbIf peakTop, TEpPMOSAEPHBI peakTop, aromMHas Oom0a, MarHUTHO-
pe3oHaHCHas ToMorpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomeol, npaKmuKym.

HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM GoTorpadusim).

HccnenoBanue paJuoakTUBHOTO (hOHA C MCIIOJIb30BAHUEM JI03UMETPA.
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N3yuenue nornomeHus 0eTa-4yacTUll aTFOMUHHEM.

Pa3nes 8. Di1eMeHTBI aCTPOHOMHUM M aCTPOPU3UKH.

Oranbel pa3BuTus actpoHomuu. [lpukiazHoe W MHPOBO33PEHUYECKOE 3HAYCHHE
acTpoHOoMHH. [IpUMEHUMOCTH 3aKOHOB (PM3HMKH A1 OOBSICHEHUS MPUPOABI KOCMHYECKHX
00BEKTOB.

Metoapl acTpoHOMUYECKUX HcCciIeAoBaHUNA. COBPEMEHHBIE ONTHYECKHE TEJIECKOIIBI,
paIuoTeNecKONbl, BHEATMOC(HEpHAs: aCTPOHOMHUSI.

Bup 38é3nH0r0 HebOa. Co3Be3nus, spKkue 3BE3/bI, IIIAHEThI, UX BUAMMOE JBH)KCHUE.

Conneunas cucrema.

Counniie. ConHeyHas akTUBHOCTh. Microunuk sHeprun CosHua u 3BE371.

3BE31bl, MX OCHOBHBIE XapaKTEPUCTHKHU. JlMarpamMma «CHEKTpalbHbI Kjlacc —
CBETUMOCTB». 3BE3/Ibl TJIABHOM I0OCIIEOBATEILHOCTU. 3aBUCUMOCTD «Macca — CBETUMOCTbHY
JUIs 3BE3J TIABHOM IIOCIENOBaTENbHOCTH. BHyTpeHHee crpoenue 3BE3n. CoBpeMEHHBIE
IIPEJICTaBJICHUS O IIPOUCXO0XKIEHUH U 3BosronK ComHIa U 3BE37. OTallbl )KU3HU 3BE3NL.

Mueunsiit [1yte — Hama 'anaktuka. [lonoxenue n neuxenue Connua B [Mamaktuke.
Tuns! ranaktuk. Paguoranaktuku v kBazapsl. YEpHbIE IbIPHI B si/ipaX rajJaKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon Xa66mna. Pasberanue ramaktuk. Teopus
bonbuioro B3peiBa. PenukToBoe U3imydeHue.

Macmrabnas crpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpobiaeMbl aCTpOHOMHUH.

Yuenuueckue naonrooenus.

HaOnronenuss 3BE31HOrO HebGa HEBOOPY)KEHHBIM IJIA30M € UCIHOJIb30BaHUEM
KOMITBIOTEPHBIX TPWIOKEHUH JUISL ONPENEICHUSI TION0KEHUST HEOSCHBIX OOBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHbIE c03Be3/11s1 CEBEpHOI0 NOyLIapUs U IpKUe 3BE3/IbI.

HaGnronenus B teneckon JIyHbl, IuiaHeT, TYMAaHHOCTEH U 3BE3/THBIX CKOIUICHUI.

Du3nYecKU MPAKTUKYM.

CnocoObl  u3MepeHus: (U3NYECKUX BEJIWYMH C HCHOJB30BAHHEM AaHAJIOTOBBIX U
U (POBBIX U3MEPUTEIBHBIX TPUOOPOB U KOMIBIOTEPHBIX TaTYMKOBBIX CUCTEM. AOCOJIIOTHBIE
U OTHOCUTENIbHBbIE MOTIPEIIHOCTH U3MepeHuil Qu3nueckux BeauuuH. OLEHKAa TI'paHUIl
MIOTPELITHOCTEM.

[IpoBeneHre KOCBEHHBIX W3MEPEHHH, WCCIIENOBAaHUM 3aBUCUMOCTEH (U3HMUYECKUX
BEJIMYMH, MPOBEPKa MPEAJIOKEHHBIX TUIIOTE3 (BHIOOP M3 paboT, OMMCAHHBIX B TEMaTHYECKUX
paszenax «Y4eHHYeCKUi 3KCIIEpUMEHT, 1a00opaTOpHble paboThl, IPAKTUKYM).

O0o0maroniee noBTOPEHME.

O06oOmenne © cucTeMaTu3alus COACep)KaHUA pas3ienoB Kypca «MexaHuKay,
«MonekynspHas (pU3MKa U TEPMOJIUHAMUKA», «DJNEKTpOAUHAMUKa», «KonebaHus U BOJIHBIY,
«OCHOBBI CHENMATIBHONM TEOPHUHM OTHOCUTEIbHOCTH», «KBaHTOBas ¢u3nka», «IeMEHTHI
ACTPOHOMMH U acTPOUBUKIY.

Ponp ¢u3uku u acTpoHOMHHM B SKOHOMHYECKOH, TEXHOJOTUYECKOW, COITMATHHOU H
THYECKON cdepax AeqaTeIbHOCTH 4YelNOBeKa, poJib M MEeCTO (U3MKM M acTPOHOMUU B
COBPEMEHHOM Hay4yHOW KapTHMHE MHpa, 3HAUEHUE ONMCATEIbHOW, CHCTEMaTH3UPYIOLIEH,
OOBSICHUTENIbHOM M TPOTHOCTUYECKOW (yHKUMH (usnueckoi Teopuu, poib (uznueckont
TEOpUU B (POPMUPOBAHUU MPEACTABIECHUN O PU3NYECKON KapTHHE MUpPA, MECTO (PU3HUECKOMN
KapTUHBl MHpa B OOILIEM psly COBPEMEHHBIX E€CTECTBEHHO-HAY4YHBIX MPEJICTaBICHUNA O
IIPUPOLE.
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MexknpeaMeTHbIe CBS3H.

N3yuenne kypca (pu3uku yrayOnéHHoro ypoBHs B 11 Kiacce ocymiecTBisieTcs ¢
y4€TOM COJepKATEIbHBIX MEXKIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHH,
XUMHHU, Teorpaduu ¥ TEXHOJIOTHH.

Mescnpeomemnvie nomamus, CeA3AHHLIE C UZYUEHUEM MEMO0O008 HAYYHO20
no3HanusA: SBICHUE, HAaydHbIl (akT, rumoresa, (hU3MYECKas BEIWYMHA, 3aKOH, TEOPHS,
HaOJroIeHne, OKCHEPUMEHT, MOJACIMPOBAHUE, MOJENb, HM3MEpEHHe, IOrPEIIHOCTH
U3MEPEHU, U3MEpHUTEIbHBIE TPUOOPHI, KU(POBast J1adOpaTopusl.

Mamemamuka: peuieHNEe CUCTEMBbl ypaBHeHHWH. Tpuronomerpuueckue (yHKIUU:
CHHYC, KOCHHYC, TAaHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BeKTOphI
U UX MPOEKIUH HAa OCH KOOPIMHAT, CIIO)KEHHE BEKTOPOB. lIpoW3BOIHBIC 3JIEMEHTapHBIX
¢ynkuunii. [lpuzHaku mogoOust TPeyroJabHUKOB, ONpPENEeNIeHUE IUIOMAAN IUIOCKUX (QHUTYp H
00BEMa Ter.

Buonozusa: snextpudeckue SBICHHUS B KHBOH NPUPOJE, KoJeOaTeNnbHbIEe IBIKCHUS B
KUBOW  TMPHUPOJE, OKOJOTUYECKHE PHUCKH TPU  MPOU3BOJACTBE  DIIEKTPOIHEPTHUH,
AIIEKTPOMArHUTHOE 3arps3HEHHE OKPYXKAIOIIEH Cpenbl, YIbTPa3ByKOBas JMAarHOCTHKA B
MEJUIIMHE, ONITHYECKHE SIBJICHHUS B )KUBOU TIPHPOJIE.

Xumusa: CTpOCHHE aTOMOB W MOJIEKYJ, KPHCTAUIMYECKash CTPYKTypa TBEPHABIX TeI,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKHU, CIEKTPATIbHBIN aHAIN3.

T'eozpaghusa: marauTHBIE MONTFOCA 3€MIIH, 3AJIEKH MAarHUTHBIX pya, poTOoChEMKA 3eMHOI
HIOBEPXHOCTH, ceiicMorpad.

Texnonocus: pUMEHECHHE HOCTOSTHHBIX MarHuToB, AIIEKTPOMAarHUTOB,
ANIEKTpOABHraTeNb SIKOOHM, TeHepaTop MEePeMEHHOr0 TOKa, WHAYKIWOHHAs I€4b, JMHHUU
AIIEKTpONepeaay, 3JICKTPOIBUTATENb, Paap, PAJHONPUEMHUK, TEIEBU30D, aHTEHHA, TeIe(OH,
CBUY-nieup, yabTpa3ByKoBasi TUarHOCTUKA B TEXHUKE, IPOEKLMOHHBIN anmnapaT, BOJIOKOHHAs
ONTUKA, COJIHEYHas Oarapes, CHYTHUKOBBbIE NPUEMHUKM, sAEpHas OSHEpreTuka u

HKOJIOTUYECKHUE ACTIEKTHI €€ Pa3BUTHA.

29



11l TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosaunyecTBo BocnuraTteabHbIit
qacoB KOMIIOHEHT
: 2
s S DJIEKTPOHHBIE
Ne HanmenoBanmue pa3jiesioB u 'S 8 (un¢posBbie)
=¥
n/n | TeM MPOrpamMmbl o e oOpa3oBareJib
= & HbIE Pecypchbl
V-] 3}
= 5
: £
s £ &
) = s
Q =] =
/M =< =
Pa3znen 1. HAYYHBIA METO/JI IO3HAHUSI ITPUPO/IbI
bubnuorexa LlernocTH HayYHOTO
11 Hayunblii MeTOA MO3HAHUS 6 LIOK HO3HAHUS
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u/f16b68d7 BOCIIUTAHUC
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Pa3zpen 2. MEXAHUKA
IlenHoCTH HAy4yHOTO
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bubnuorexa ITatpuotnueckoe
2.1 Kunemaruka 10 1 HOK BOCIIHTAIHE
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Hroro no pazneny
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Pazgea 3. MOJIEKYJISIPHASA ®PU3NKA U TEPMOJUMHAMUKA

IlenHocTy Hay4yHOrO
0 bubnuoreka TOSHAHMA
CHOBEI TIOK ITatpuoTnueckoe
3.1 MOJIEKYJISIPHOKUHETUYECKON 15 hitos://m.edsoo.r | EOCTATaHHe Tpynosoe
TEOpUUn u/f f?. G'b 6 8.d7 = | BOCIIUTaAHHE
s DKOJIOTHYECKOE
BOCITUTaHUE
[{eHHOCTH HAYYHOTO
Bubmnorexa | o eoxoe
32 Tepmonunamuka. TemnnoBeie 20 IHOK BocmiTanme Tpy0Boe
MAaITuHEI https://m.edsoo.r
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u/r1onood/s DKOI0THIECKOE
BOCIIUTaHHE
IlenHocTu Hay4yHOrO
bubnuoreka ;03%“’{
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BerecTBa. Ga3zoBbie MEPEXOJIbI https://m.edsoo.r BOCITHTAHIC
u/f16b68d7 DKOJIOTUYECKOE
BOCIIUTaHHE
Uroro no pazneny 49
Paznen 4. JIEKTPOJINHAMUKA
IleHHOoCTH HAyYHOTO
bubnunoreka TO3HAHHA
OK ITarpuoTnueckoe
4.1 DIIEKTPUUYECKOE TI0JIe 24 E[t Jim.ed Bocrnuranue TpyaoBoe
/ f?.séb (;?;'5}7 S00.f BOCIIMTaHUE
HAZOHOOCE DKOJIOTHYECKOe
BOCIIMTAHUC
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bubnnoreka HMO3HAHHA
I . . IMaTpuoruueckoe
OCTOSIHHBIU DJICKTPUYCCKUH HOK
4.2 24 hitos://m.ed Bocnuranue TpyaoBoe
TOK / f[is6.b g?3§7 S00.f BOCIIUTAHUE
Wwiondod/l DKOIOrHYecKoe
BOCIIMTAHUC
I{eHHOCTH HAyYHOTO
bubnunoreka TMO3HAHHA
110K [TaTpuoTnueckoe
4.3 ToKM B pa3nu4HbIX cperax 6 hitos//m.ed Bocrutanue TpynoBoe
/ f?.%lb 6n;3§7 S00.r BOCITUTaHUE
Wi1o3%00a/ DKOJIOrHYECKOe
BOCITUTaHUE
Hroro mo pazaeny 54
Paznen 5. PUBUUECKHUUN [IPAKTUKYM
Bubmioreka I{eHHOCTH HAYYHOTO
5.1 Ou3nUecKuil MPaKTUKyM 16 HOK noswaiiti Tpynosoe
16 https://m.edsoo.r SOCITHTAIHE
ps.//m. : DKOIOTHIECKOe
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u/f16b68d7 BOCITUTAHUE
Hroro mo pazueny 16
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Pazgen 1. JJIEKTPOJANHAMUKA
HenHocTu HAy4yHOTO
MO3HAHUS
ITatpuornueckoe
bubnuorexa [IOK = Bocmuranue
11 MaruutHoe none 14 https://m.eds00.ru/39 = Tpymosoe
859f1 BOCIIUTAHUE
DKOJOruuecKoe
BOCIIUTAHHUEC
I{eHHOCTH HAyYHOTO
MO3HAHUS
ITatpuornueckoe
bubnuorexa [IOK = Bocmuranue
1.2 I?E;;T(E (I);:aFHHTHaﬂ 13 1 https://m.eds00.ru/39  Tpymosoe
859efl BOCIIUTAHUE
DKOJIOTHYECKOe
BOCIIUTAHHEC
Hroro mo pazaeny 27
Paznea 2. KOJIEBAHUS 1 BOJIHbI
I{eHHOCTH HAyYHOTO
IIO3HAHUA
Bubnuorexa [JOK  Iarpuoriyeckoe
2.1 KMO?;;%I;ﬁ;iCKHe 10 https://m.edsoo.ru/39 BocnuTaHue
859¢f1 TpynoBoe
BOCTIUTaHUE
DKOJIOTHYECKOe
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2.2

2.3

2.4

DNeKTpOMarHuTHbIE

KOJIeOaHusA

Mexannueckue 1
3JIEKTPOMAarHUTHBIE
BOJIHEI

OnTuka

Uroro no pazneny

Pasznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUHA

OTHOCHUTEJBHOCTHU

15

10

25

60

bu6nuoreka [IOK
https://m.edsoo.ru/39

859efl

bubmnoreka IIOK
https://m.edsoo.ru/39

859ef1

bubmmoteka [IOK
https://m.edsoo.ru/39

859ef1

BOCIIMTAHUEC

LenHOCTH HAYyYHOTO
MTO3HAHU
ITatpuotnueckoe
BOCIIUTAHNE
TpynoBoe
BOCIIUTAHNE
DKOJIOTHIECKOE
BOCIIUTaHNE

HenHocTn HAy4yHOTO
IIO3HaHUA
ITatpuornueckoe
BOCIIUTaHUE
TpynoBoe
BOCIIUTaHUE
DKOJIOrHYECKOe
BOCIIMTAaHHEC

HenHocTn HAy4yHOTO
IIO3HaHUA
ITatpuornueckoe
BOCIIUTaHUE
TpynoBoe
BOCIIUTaHUE
DKOJIOTHYECKOE
BOCIIMTAHHEC

3.1

OcuoBel CTO

bu6nuoreka [IOK
https://m.edsoo.ru/39

859ef1

IleHHOCTH Hay4HOTO
MO3HAHUS
ITatpuornueckoe
BOCIIUTaHUE
TpynoBoe
BOCIIUTaHUE
DKOJIOTHIECKOe
BOCIIUTaHUE

Hroro no pazneny

5

Pa3znea 4. KBAHTOBAS ®U3UKA

4.1

KopnyckynspHo-
BOJIHOBOM JTyaJIu3M

15

bu6nuoreka [IOK
https://m.edsoo.ru/39

859ef1

HennocTtu HayyHOTO
MO3HAHUSA
[Tarpuorrueckoe
BOCITUTaHUE
Tpynooe
BOCITUTaHUE
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DKOJIOTUYECKOE
BOCITUTaHUE

HGHHOCTI/I HAay4YHOI'O

IIO3HAHUA
bubmuorexa [IOK  Ilatpuoruueckoe
4.2 dusuka aToMa 5 https://m.eds00.ru/39 | Bocnuranue
859efl DKOJOrHIeCcKOe
BOCIIUTAHHUC
HGHHOCTI/I HAay4YHOI'O
q) IIO3HAHUA
;I;II)ZHEa ATOMHOTO bu6nuoreka [IOK  Ilarpuornyeckoe
4.3 5 https://m.eds00.ru/39 | pocrmuranue
JICMCHTAPHAIX 859¢fl IKOJOTIIECKOE
YaCTHII
BOCIIUTAHHUC
Wroro mo pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

HenHocTn HAy4yHOTO
IIO3HaHUA

DTIEMEHTEI bubmiorexa LIOK [Tarpuotruueckoe
5.1 aCTPOHOMUU U 12 https://m.eds00.ru/39 P
BOCITHUTAaHHE
acTpoU3UKH 859ef1 DKOJIOTHYECKOE
BOCIIMTAaHHEC
Hroro no paszneny 12
Pa3znen 6. PUSHUYECKHM TIPAKTUKYM
IleHHOCTH Hay4HOTO
MO3HAHUSI
OuU3NYECKHI bubmiorexa LJOK BHc?cTrII);ITO;:;: o
6.1 HpaKTHKYM 16 16 | https://m.edsoo.ru/39 TpyoBoe
8591 BOCITHUTAaHHE
DKOJIOTHYECKOE
BOCIIMTAHHEC
Hroro no paszneny 16
Paznen 7. OGOBIIAIOIIEE IOBTOPEHUE
CucremaTtuzanus u LleHHOCTH HaYYHOTO
00o0mIeHne HO3HAHUS
TIPEIMETHOTO ITarpuotuueckoe
COJIEDKAHUS U BOCIIMTAHHEC
onliITpa bubnmoreka [JOK TpymnoBoe
7.1 15 https://m.eds00.ru/39 = Bocnmuranue
ACATCTIBHOCTH, 859ef1 DKOJIOrHIecKOe
pUOOPETEHHOTO BOCIITAHIC
MIPU U3YYCHUH Kypca
¢uzukn 10 — 11
KJIaCCOB
Hroro no paszneny 15
PeszepBHoe Bpemst 10 bubnmoreka [JOK
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https://m.edsoo.ru/39
859efl

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 170 4 10

V. ®opMbl TUCTAHIIUOHHOTO 00YYeHUSA

[lpy w3ydeHum y4eOHOro mpeaMeTa NPUMEHSIOTC KaK TPaJUIUOHHBIE, TaK U
JTUCTAaHIIMOHHBIE (OpMBI OpraHu3anuu oO0ydeHus. JlucraHiuoHHble (HOpMBI O0y4YeHHUS
peannu3yroTcss B OCHOBHOM C IPHUMEHEHHEM HWH()OPMAIMOHHO-TEIIEKOMMYHHKAIIMOHHBIX
ceTel IpU OIOCPEIOBAHHOM B3auMOJCHCTBHM ¢ oOydarommmucs. C HCHONb30BaHUEM
JMCTAaHIMOHHBIX O00pPAa30BaTEIbHBIX TEXHOJIOTHH MOTYT OpPIraHU30BBIBATHCS CIEAYIOIIUE
(bopMBI 3aHATHIA Kak: OHJIAWH — YPOKH, JIEKIIUH, KOHCYJIbTALUH, NMPAKTHUECKUE 3aHSITHUS;
1abopaTopHbIe PabOTHI, KOHTPOJIbHBIE PA0OTHL; CAMOCTOATEIILHBIE PA0OTHI.
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