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[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS YyuyeOHoOro mpeamera «Duzukay
JIOJDKHBI OTpakaTh TOTOBHOCTH M CIIOCOOHOCThH 00YyYaronuXxcsi pyKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEHHE >KHU3HEHHOTO
ONbITA U OMNbITA AEATEIBHOCTHA B IMPOIECCE pEANM3alui OCHOBHBIX HAMNPABICHUUN
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloOIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAAUIIMOHHBIX OOIIEYEIIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIIecTBa, Yy4YacTBOBaTh B CaMOYIpaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3aluy;

e YMEHHE B3aUMOJCUCTBOBaTH C  COLMUAJIBHBIMU  HHCTUTYTAMHU B
COOTBETCTBHHU C UX PYHKIUSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, HOCTHUKECHUSIM
POCCUHCKHUX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHUS;

e CIOCOOHOCTH OLICHMBATHh CUTYAIMIO U MPUHHUMATh OCO3HAHHBIC PEILICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYasg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3IudHbIM chepaM MpoPeCcCHOHATBHON ASSTENHHOCTH, B TOM
YUCJ€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMOOOpa3OBaHUIO B
o0nacTu GU3HKU HA POTSHKEHUN BCECH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIICCTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO PAa3BUTHUS YEIIOBEUECTBA;

pacuIMpeHre OmbITa AESATEIBHOCTH HKOJOTUYECKON HAmpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4YHOM JeATEIbHOCTH, TOTOBHOCTh B IpOILIECCE
U3y4eHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENbHO  (OpMyNIUpOBaTH M aKTyalIM3UpoOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU AEATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMBI ¢ YIETOM aHaINu3a UMEIOIUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBhIe nccieaoBareJbCcKHe AeliCTBUA:

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU U METOJaMHU
buznueckoil HayKu;



BIAJCTh  HaBBIKAMU  YYCOHO-MCCIEIOBATENICKOM W MPOEKTHOMN
NEATeTLHOCTH B 00JacTH (PU3WMKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
coJiep KaHus, MIPUMEHCHHIO Pa3IMYHBIX METOOB IMTO3HAHMUS;

BJIAJCTh BHUJAMH JICATCILHOCTH I10 TIOJYYCHHIO HOBOTO 3HAHHS, €Tro
WHTEPIPETALNH, TPEOOPA30BAHIUIO U PUMEHECHHIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBIIATh TPUYNHHO-CIICICTBCHHBIC CBSI3M M aKTyaJU3UpOBaTh 3ajaady,
BBIJIBUTATh THUIOTE3y €€ peHIeHUs, HaXOAWTh apPryMEHThI  JUIs
JIOKA3aTelIbCTBa CBOMX YTBEPIKICHHM, 3a/JaBaTh MapaMeTphl U KPUTECPUU
pEIICHMS;

aHAJU3UPOBAaTh IIOJYYEHHBIC B XOJI€ PCIICHHMS 3aJaud pe3yJbTaThl,
KPUTHYECKH OLICHUBATh MX JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 0Opa30BaTEIbHON
NEATETLHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKM;

JlaBaTh OIICHKY HOBBIM CUTYallMsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;
yMEeTh TEPEHOCUTh 3HaHHSA TI0 (U3NKE B MPAKTHYECKYIO O00JacTh
JKH3HEIEATCILHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00IacTeH;
BBIJIBUTaTh HOBBIC MJICH, MTpEJjIaraTh OpUTMHAIBHBIC ITOIX0/IbI U PEIICHUS;
CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIa/IETh HaBBIKAMHU TONyueHHUs WHpopManuu (HU3NUECKOrO COAep KaHUs
U3 WCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSATEIHHO OCYIIECTBIATH MOWCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLIEHWBAThH JOCTOBEPHOCTH HH(OpMAIIHH;

UCTIONB30BaTh CpeICcTBa HH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJOTHA B  PEIICHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpraHU3allMOHHBIX 3a7ad C COOJIOJIEHHEM TpeOOBAaHUN DSPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATHYECKUX HOPM, HOpM HH(DOPMAIIMOHHOW O€30MacHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3Ha4yeHHs WHGOPMAlLMHU M LEJIeBOW ayIUTOPHH, BBIOUpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISITh OOIEHWE Ha YpoKax (HU3MKM U BO BHE-YpPOUHOMH
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN Ka)10T0 WiIEHa KOJIJIEKTUBA,;

OPUHUMATh LEIM COBMECTHOM JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOETO BKJa/Ja M KaXKJIOTO yYaCTHHKAa KOMAHJIbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEJCHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPYECTBO U BOOOpakeHUE,  OBITH
UHUIIATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmypoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHHUS MPaKTUYECKONW padOThl ¢ YYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacuMpsTh ~ paMKd ~ y4eOHOro MpeAMeTa Ha OCHOBE  JIMYHBIX
MIPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBINIATH CBOM OOpa30BaTENbHBIM U KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B I€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JIECTBUI M MBICIUTEIIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

WCIIOJIB30BaTh TPHUEMBI pedieKcH Il OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMATH PEIICHUS IO HX
CHUIKCHUIO;

MIPUHUMATh MOTHUBBI M ApPryMEHTHI JIPYTUX IIPU aHAJIU3€ PE3yIbTaTOB
JICATEIILHOCTH;

MPUHUMATh Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
AMOIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOITMOHAJIEHBIM HW3MEHEHUSIM W TPOSBIATh THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOHX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHWMATh  AMOIIMOHAILHOEC
COCTOSIHUE JPYTMX, YYWUTHIBATH €ro TPH OCYIICCTBICHHH OOIICHMS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HA YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCS YMEHUM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJioBeKa, POJib U MECTO (U3HKU B COBPEMEHHOM HAy4YHON KapTUHE MUpAa,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpOBaHUU MTPEACTABICHUN 0 (PU3NUECKON KapTUHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOIECCOB (SIBICHUI): WHEpLUMaIbHas cucTeMa OTCYETa, abCOMIOTHO
TBEpIOE TEJO, MAaTepHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE mMajJieHue, abCoMOTHO ymopyras nedopmainus, abCOIIOTHO
yrIpyroe u abCOMIOTHO HEYNPYToe CTOJIKHOBEHUS, MOJICINIU ra3a, KUIKOCTH
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyarh yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATUKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1jis CKOPOCTH M TEepeMeElIeHus,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
DHEPI'uM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW SHEpPTruu,
yCIIOBUSI PAaBHOBECHS TBEPJOTO Teia), MPU OSTOM  HCIOJIb30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumies, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHUYECKON SHEPruHr, 3aKOHA BCEMUPHOTO TATOTCHHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOU DHEPIrUEN TEIUIOBOTO JIBMIKEHUS W KOHIIEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEIHENM KHHETUYECKON
DHEPrUEN TEIMJIOBOIO JBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
rasa ¢ KOHLEHTpalUWeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH



COXpaHEHUs] SHEPIUH B TEIUIOBBIX MPOLECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUS U 3aKOHBI 3JIEKTPOJUHAMUKHU (3aKOH COXPAaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
UeNyM U U1 3aMKHYTOM BJIEKTPUYECKOM 1enu, 3akoH Jkoyis—JIenua,
npasuia Kupxroda, 3akonsl @apajes A1 31eKTpoIu3a);

ONKCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHUSA, HCIONb3ysS BETUYHMHBI:
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEIl, CUJIa,
MOMEHT CWJIbI, JaBJEHUE, IOTCHUHUAJIbHAs OJHEPIus, KHHETHUYECKas
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuyd NOpPYKHHBI, KOJUYECTBO TEIUIOTHI,
aOcoyIOTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, pabdoTa HACaJIBbHOIO rasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpsHOrOo TENMIoBOro
JBUTATEIIS; IEKTPUUECKOE T0JIE, HAPSHKEHHOCTh IEKTPUYECKOTO MOJIs,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOI'O 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKa, »JJEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUIECKOTO OIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHWUA  (PU3NYECKHX  SBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHE YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBIKeHHUE, nuddys3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3aLUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOTHUKA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (DU3MUECKON BETMYUHBI OT
IpyrOM C  HCHOJIb30BAHUEM  MPSAMBIX  M3MEPEHUH, NPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCUPOBATH pPE3yJIbTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TPaPUKOB C YUYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JENIAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMJIOKEHHOU
TUIIOTE3BI;

coOJII01aTh IpaBuiIa 0€30MacHOro TPyJa IMPH MPOBEACHUU UCCIIEIOBAHUN
B paMKax yd4eOHOro OJKCIEpUMEHTa, MpakTUKymMa U  ydeOHo-
MCCIIEOBATENIbCKOM M IPOEKTHOW JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKONM MOJenu, OTBeYarolled TpeOOBaHMSAM 3aJayd,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOJIb30BAHUM MATEMaTHUYECKUX METO/IOB
peuieHus 3a1ad, MPOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBaTh pE3yNbTaTbl U KOPPEKTUPOBATH METOJbI PEHIEHUs C
Y4€TOM IMOIYYEHHBIX PE3YyJIbTATOB;

pemarh KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAyYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOI Ha U3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

NPUBOAUTH TMPUMEPHI BKJIAJa POCCUMCKUX M 3apyOEkKHBIX YUYEHBIX-
(U3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE MPOIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUI;

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEJOBEKa, CBS3aHHOM C (U3MUYECKUMHU NPOLECcCaMu, C
MO3UIINHI AKOJIOTUUECKON 0€30MacHOCTH, MPEICTABICHUN O palliOHATILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



NPUMEHATH pa3jNyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJAECPKAaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-IOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJYUYEHHOM M3 PaA3IUYHBIX HCTOYHHKOB, KPUTHUECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITEIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUKW B MpoIlecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K OyAymied npodheccuoHaIbHOM AeATENbHOCTH O
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpUIIs.

K xoniy oOyuenuss B Il kaacce mnpeaMeTHbIC pPe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

NOHUMAaTh pPOJb (U3MKK B  HKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
NPAKTUYECKON JIESITEIbHOCTUM YEJOBEKa W  JAJIbHEWIIEM Hay4dHO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHUE OINUCATEIBbHOM, CHCTEMATU3UPYIOLLEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (pu3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKky, poib (puzmyeckol Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
(bu3MUecKoil KapTHHE MUPA, MECTO (PU3MUECKON KapTHUHBI MUpPa B OOIIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUI O IIPUPOJIE;
pasznuyarh YCJIOBHMS NPUMEHMMOCTH Mojened (QU3MYecKux Tel W
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJIeOaHUsl, MAaTEMaTUYECKUN MasiTHUK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJIe0aTeNbHbBIN KOHTYp, TOHKas JIMH3a, MOJIeICH aToMa, aTOMHOTO si7jpa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTM) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB U
OTrpaHU4YEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIOJIb3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJIEKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IIeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBICHITH KBAHTOBBIE MIPOLIECCHI U SABJICHUSI, HCTIOIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
dororddexra, mepBeld U BTOpoW mocTynatsl bopa, mpuHIUD
COOTHOIIIEHHs HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpPaHEHUS
3apsiAOBOTO M MACCOBOTO YHCEN UM 3HEPTUU B SJICPHBIX PEAKIMAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCH U SIBJICHUS, UCIOJb3YysSl BEIUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cuia AmIiepa, WHIYKTUBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ UHKCIIO U 3apsAll AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SBJICHUIA:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbotoanekTpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacnaabl
anep, raMMa-uslydeHue snep, (PU3nyecKue MPUHIUIBI CIEKTPATbHOTO
aHanu3a u padoThI Ja3epa;

OMPENENATh HAMPaBJICHUE HMHAYKIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH M300pakeHUe, CO3JaBaeMOe IJIOCKUM 3€pKajioM, TOHKOM JIMH30,
U PaCCUUTHIBATH €TI0 XapaKTEPUCTUKHU;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiu3a ¢ OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH HCCIICIOBAHWE 3aBUCUMOCTEH (PU3NUYECKHX BEIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONW  3aBUCHMOCTHU



¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHUW, JeNlaTb  BBIBOABI IO  pe3ysibTaTam
UCCJIEI0BAHNUS;

IPOBOJANTHh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ| M3MEPEHUs, OLICHUBATh AOCONIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTDH OMBITHI IO MPOBEPKE MPEII0KEHHON THIIOTE3bI: TNIAHUPOBATh
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpeIIoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METO/bI OTYUYEHHUS HAYYHBIX ACTPOHOMHYECKHUX 3HAHUMH;
co0ro1aTh mpaBuiia 6€30MacHOro Tpy/ia IpU MPOBEACHUH HCCIIeI0BaHUN
B paMKax ydeOHOro »HKCIHEpUMEHTa, IMpakTUKymMa U  y4deOHo-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JEATEIIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJEIbl0: HAa OCHOBAaHWM aHAJM3a YCJIOBUS BbIOMPATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUA 3ajad,
POBOANTH PAcU€Thl HA OCHOBAaHUH MMEIOIIUXCS TaHHBIX, aHAU3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUYETOM IMOIYYEHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LIEMOYKY PACCyKJICHUI C ONIOPOIl HA U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Mg OOBSICHEHUS OCHOBHBIX
MPUHIIUATIOB PabOTHl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

OPUBOJUTH TMPUMEPHl BKJIaJa POCCUUCKMX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M NMPOU3BOICTBEHHOU
JESTEIbBHOCTH 4YEJIOBEKa, CBA3AHHOMW C (PU3WYECKUMHU MPOILIECCaMU, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUH, a TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

e TMPHUMEHATH pa3IM4YHbIE CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HNUECKOro
COIEpKaHUS C HCIOJNb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH, TIPU 3TOM HCMOJIb30BATh COBPEMEHHBIE HH(OPMAIMOHHBIC
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-MIOMYJISIPHON HH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
UHPOpPMALIUY, TOJYYCHHOM W3 PA3IUYHBIX HCTOYHHMKOB, KPUTHYECKH
aHATM3UPOBaTh  MONyyaeMmMyl0  HMHPOpPMALMIO U  OLEHMBAaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWI, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

e TIPOSBIATH OpraHU3alMOHHbBIC u MO3HaBaTENIbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

e paboTaTh B TPYMIE€ C HCIOJHEHHEM PA3TUYHBIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIIMOHATIBHO PACIIPEACIATh ACSITEIFHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALIMIO K OyTy1iel npodhecCuOHANBbHON JEATENIbHOCTH 10
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE U IU(pOBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[lorpemHoct  u3MepeHuid  (HU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
aOCOJIIOTHO TBEPJIOE TEJO, HWJealbHAsl KUIKOCTb, HACATBHBIN Ta3, TOUECUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusndeckas
TEOPUSL.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B MPAKTUYECKON JIEATCIBHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

M3mepeHne cuiibl TOKAa W HANPSHKEHUS B LEMU IMOCTOSHHOTO TOKa MpH
MOMOIIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3NYECKUX BEJIMYMH MPU MOMOIIY KOMIBIOTEPHBIX JATYMKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcyéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

Panuyc-BekTop MaTepuagbHOM TOYKH, €ro IPOEKIMM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTEPUATIBLHON TOUKU OT BPEMEHHU U UX
rpaduku.

CBobOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YTJOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTEPUAILHON TOYKH OT BPEMEHU U UX TPapuKH.



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m vactora oOpareHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOTMYECKUE TMPOIECCHl: CIUIOMETP,
JIBUKCHHE CHApSJIOB, LIETIHbIC, IIecTepéHYaTsle W peMEHHBIE MepeaayH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnmrocTpanys npeaeinbHOro Nepexoia i N3BMEPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOIIEHHOTO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hanpasrenue cKkopocTy MpH IBHKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHHME TyTeW, TPAEeKTOPUM, CKOPOCTEH NBMKEHHUS OJHOTO U TOTO Ke
TeJa B pa3HbIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

N3ydyeHrne HEpaBHOMEPHOTO JIBUKEHUS C LIEJIbIO ONPEIEIICHNUsT MTHOBEHHOU
CKOPOCTH.

W3mepenune yckopeHusi mpu MpsSIMOJIMHEHHOM PaBHOYCKOPEHHOM IBH)KCHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIKEHUU.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN).

N3yuenne nBUXKEHUS Tejla, OpPOIIEHHOrO0 TrOpu30HTalbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLUOHAIBHON 3aBUCMMOCTH MEXKIY JalbHOCTHIO
noJiéTa U Ha4aJIbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBUXKEHUS Tejla IO OKPYKHOCTH C TOCTOSIHHOM MO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuoja oOpalieHus: KOHMYECKOTr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepuumaneHbie cuctemsl orcyéra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HemHepuuanbHble CUCTEMBI OTCUETa (ONpENENIECHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOWU MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHMSI CBOOOJIHOTO MaJieHUSI OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MUpoThl. JIBH)KEeHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec tema, aBmxymierocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Hasnenune. ['mapocratnueckoe nasienne. Cruita Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

KaueHne nByX LMIMHAPOB WM IIAPOB PA3HOM Macchl C OJAUHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3AUMOICHCTBUSA TEIl.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MAICHUU.

L{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenrie paBHOJAEHCTBYIOLIEH CUJT MIPU ABUKEHUU OpyCKa MO HAKIOHHOMN
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAMOIINX B NPYKHHE U
pe3nHOBOM 00pasiie, OT ux AehOpMAaIIHH.

V3ydeHne MBHKEHUS CUCTEMBI TEJ, CBI3aHHBIX HUTBIO, TIEPEKUHYTOW depe3
JErKuit OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucuMoctu F.,(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpauieHus. llnedo cuisl.
CrnoxeHue cuil, TPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Jemoncmpayuu.

Y ciioBUsI paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccenenoBanye yciloBUM pPaBHOBECUS TBEPAOIO Teld, HMEIOLIErO0 OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUaIbHbIX TOYEK. L{eHTp macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIbCA TEINA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomMmeHT umIynbca MarepuanbHOM TOukW. [IpeacraBiieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckass »Hepruss MarepuaibHOM TOYKH. Teopema 00 W3MEHEHUU
KUHETUYECKOW YHEPTUN MATEPUATILHOU TOUYKHU.



[loTeHnManbHBIE W HENOTEHUMANbHbIE CUibl. [loTeHuumaneHas >HEprus.
[TorenuuanbHast sHEprUst ynpyro aepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
T€Jla B IPABUTALIMOHHOM I10JI€ OJHOPOJHOTO Iapa (BHYTpU U BHE 1apa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeTbs KocMUYecKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHS] MEXAHHMYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHeHne bepHy/IM Ui HMICAIbHOM JKUIKOCTU Kak CJIEACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCcTpouCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THPOCKOI, (PUIYpHOE KaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM W MOTEHUHAIBHON SHEPIUi IIpH
JEWCTBUY HA TEJIO CWJIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Mpu CBOOOHOM MaICHUU.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TpEHUSI.

Onpenenenue padOThl CHIIBI TPEHHUS TPH JABMXKEHHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYJsipHO-KuHeTnyeckor Tteopuun (MKT), ux
ombiTHOE oOocHOBanme. Jlubdysus. bpoyHOBckoe nBMKEeHHE. XapakTep
JBW)KCHUS M B3aMMOJCHCTBUS YacTHL BellecTBa. Monemn CTpoeHHs Trasos,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uamepenus. I[llkama
temmneparyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KMHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AoOcomoTHas
Temriepatypa (mkana tremneparyp KenbBuna). 3akon JlanbroHa. M3omporneccsl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIQy [JaBJIE€HHEM U CPEIHEHM KUHETHYECKOW  3Heprueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHUS MOJIEKYJ HJE€aJbHOr0 raza (OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOpUU UACAIBHOTO rasa).

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopnenu ABUKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxkuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX peméToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

HccnenoBanue mpouecca yCTAaHOBJIEHMS TEIUIOBOIO PaBHOBECHS IIPH
TEMJI000MEHE MEX Iy TOpsSUYEil U XOJIOAHOU BOJOM.

N3yyeHue H30TEpMUYECKOrO mporecca (PEeKOMEHO0BAHO UCIOJIb30BAaHUE
uudpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T/]) cucrema. 3agaHue BHEUIHUX YCIOBUM JJIs
TEPMOJIMHAMUYECKON CUCTEMBbI. BHENIHNE U BHyTpEeHHHE napaMeTpsbl. [lapameTpsl
TEPMOJIMHAMHYECKOW CHCTEMBI KaK CPEIHWE 3HAYEHUs BEJINYWH, ONHCHIBAFOIIMX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoanHaMuku. Camomnpou3BOibHAsA — pellakcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TEMIIOBOMY PABHOBECHIO.

Mopens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMHIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE UIsI BHYTPEHHEH JSHEPTUH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMmnepaTrypbl. BeipaxkeHue Juisi BHyTPEHHEW 3HEPTruud OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl 1o rpaduky
mpoIiiecca Ha pV-auarpamme.

Tennonepegaya  kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHYECKOW  CHUCTeMbl 0e3 coBepmieHus paborel.  KonBekmws,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTOEMKOCTH BelIeCTBA. YpaBHeHHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
tormBa. Pacuér konuuecTBa TEIUIOTHI Npu  Temiomnepenadye. I[lonstue 00
aanabaTHOM TIpoIiecce.

[lepBblidi 3aKkOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. KommuectBo
TEIJIOTBHI W paboTa Kak Mepbl  W3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IIPOLECCOB: YEpE3
3aIaHHOE PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKON CHCTEMBI IPOXOJHUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOHBIX MPOLIECCOB.

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUA TEIUIOBBIX JBUTaTeNeh. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3EIbHBIA W KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3menenue Temneparypsl pu aanadbaTuuecKoM pacIlIupeHUN.

Bo3nymHoe orauso.

CpaBHeHME YAETBHBIX TEIUIOEMKOCTEHN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuyecmea. Pazosvie nepexoowl.

[TapooOpa3oBanue u KoHAeHcamms. lcmapeHne W KuIleHWe. Y AeNbHas
TEIJI0Ta Mapoo0pa3oBaHU.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO apa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. [lmaBieHne W Kpuctaimm3anus. YJelbHas TEIIoTa IUIaBJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarimii.

TemnoBoe pacimupeHue XUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenre. AHrapMOHU3M TEIUIOBBIX KOJIEOaHUM YaCTHI] BEIIECTBA KaK MPUYHMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko huimeHT MOBEpXHOCTHOTO HATSHKEHHUS.
Kanumnsipasie sBinenus. J{apneHue noa MCKpUBIEHHON MOBEPXHOCTHIO YKUIAKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOIIECCHI:  KHUIKHE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHue cuiibl TOBEPXHOCTHOTO HATSKEHUSI.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumnsipabie sBiaeHusI.

Mopaean HEHBIOTOHOBCKOU JKUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomul, npAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

W3mepenne aOCOMIOTHOW BIAKHOCTH BO3/AyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenne ko3 duirenTa HoBepXHOCTHOIO HATSKEHHUSL.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ IPOsIBICHMS. OJIEKTpUUYECKMi 3apsa. JlBa Buaa
DNEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOJIHHKHU.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHECHUS BJIECKTPUUYECKOTO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas SHeprus 3apsga B IJIEKTPOCTATUYECKOM IIOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJIIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOr0, TaK U
HEOHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3ULIUY ATIEKTPUYECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. Ilome paBHOMEpHO 3apspkeHHON cdepwl. [lone
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3aPs/IOB.

JuanexTpuku B AIEKTPOCTATUYECKOM ToJIE. Jvsnexrpruueckas
MIPOHUIIAEMOCTh BELIECTBA.



Konnencatop. DneKTpoEMKOCTh KOHAEHCATOPa. DIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCATOpaA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COEMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHEe 3apsKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M IPUHLIAI IEUCTBUSA dIEKTPOMETPA.

DIEKTPUYECKOE T0JIEC 3aPSKEHHBIX IIIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JICUCTBUE KOHIEHCATOPA IMTOCTOSIHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus IEKTPUUECKOTO MOJI 3apKEHHOTO0 KOHJIEHCATOPa.

3apsaKa U pa3psKa KOHJIEHCATOpa Yepe3 PE3UCTOp.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
M3JIy4YCHUS CBETOMOA.

N3ydeHnne npoTeKkaHusi TOKa B LIENHU, COAEPKAIIECH KOHIEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcioBusl CylmecTBOBaHUSL ITOCTOSHHOTO 3JIEKTPUYECKOTO TOKa. MCcTOUHMKM
toka. Hanpsikenue U u DIC £ .

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE COIPOTHUBIICHUE. 3aBUCUMOCTh COIPOTHUBJICHUSA
OJHOPOJIHOTO MPOBOJHMKA OT €ro JUJIMHBI M IUIOIIAAW MONEPEYHOTO CEUYCHMUS.
Y nenpHOE CONMPOTHUBIICHUE BEILIECTBA.

[TocnenoBaTenbHOE, MapALICIIBHOE, CMEIIAHHOE COEAUHEHUE MTPOBOIHHUKOB.
Pacuér pa3BeTBin€HHbIX 3ekTpuueckux meneil. [Ipasuina Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAEIsieMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHUKA TOKAa. 3akoH Oma s
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTHUN.

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUS I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHHS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOLIAH TOMEPEYHOr0 CEUEHUS U MaTepuaia.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTapeil.

HccnenoBanre pa3HOCTH MOTEHUMATIOB MEXIY IMOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKAa OT HANPSKEHUS IS JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu IJ{C raabBaHUYECKOTO JIEMEHTA OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HUCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MMOJI€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIIOB. 3aBUCUMOCTH COINPOTUBIECHUS METAUIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CoOcTBeHHass U pUMeECHas IPOBOJAMMOCTh
noJynpoBoHUKOB. CBoiicTBa p—n-niepexoa. [lomynpoBoHUKOBBIE TPHUOOPHI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE INPUMEHEHHE: TIa30pa3psiIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPBI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMSL, 3JIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB CONPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OHOBAICHTHOTO HOHA.

HccenenoBanve  3aBUCUMOCTM  CONPOTHUBIIEHUSA  TEPMOpPE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCICAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BEIUYMH, NPOBEpKA MPEIJIOKEHHBIX THNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTMYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenune kypca ¢usuku yrayonéHHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbIE C U3YUEHUEM MEM 0006 HAYUHOZ0
no3HanuA: SBJICHHWE, Hay4yHbId (akT, runoresa, (pU3MUecKas BEIWYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENIHOCTH U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IM(pOBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHOMETpUUYecKHE (PYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXaroUleil cpenbl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHHME BEIECTBA, CTPOCHHME aTOMOB U MOJIEKYII,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghusa: BnaxxHOCTb BO3/yXa, BETPhl, 6apOMETp, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXAaHUKH B TEXHUKE (THPOCKOM, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBre IOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHUWTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUU.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHUTHOM mnoJie. PaboTa cumsl JlopeHna.

MaruautHoe nose B Bemectse. DeppoOMarHeTUKy, napa- U JTMaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

ITOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHUTOB, TEeCTeP-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEIH DJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

KaptiHa  7uHMA  WMHOYKOMM ~ MAarHATHOTO  TOJSL  [OJIOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nrHMI MarHuTHOM MHYKIIMH TOJI IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KEHUS My4YKa 3JIEKTPOHOB B MArHUTHOM ITOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHNUS CHIIBI AMIiepa.

Tema 5. dnexkmpomacHumnas uHOYKyu.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe none. Toxku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyktuBHOCTh. KarTymika HWHAYKTUBHOCTH B II€MH TOCTOSHHOTO TOKa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHH4eCcKrue YCTpPOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAS
I€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MArHUTHOM IOJIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

UccnenoBanne 3aBucumMoctd IOJIC MHAYKIMM OT CKOPOCTH HW3MEHEHUS
MarHMTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TaneHrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMAaTUY€CKOTO OMTUCAHUS.

Amruutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTU U YCKOPEHUSI.

[lepuon u yactora kosneOanui. Ilepumon ManbiX CBOOOJHBIX KoJieOAHMIA
MaTeMaTH4eckoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyX)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHOJA MAJIbIX KOJieOaHUil rpy3a Ha HUTU OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxarmux KojaeOaHuii 1 3aBUCUMOCTH Tiepruojia CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanne KojebaHWW Tpy3a Ha MacCHBHOM TIPY)KHUHE C IEJIBIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS PHEPTUH MPU KOJICOaHUIX Tpy3a Ha MPYKUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenne mnepuona CBOOOHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
MasTHUKOB.

W3yyeHue 3aKOHOB JBUKEHHUS TeJa B X0J€ K0JeOaHUl Ha yIpyroM MOABECE.

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebatenbupiii KOHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJICOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJAEHCATopa ¢ aMIUIUTY/A0N CHIIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJE0ATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BeIHYyX1I€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJIEHCATOp M KaTryllka
VWHIYKTUBHOCTH B LE€NM CHHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W NOTpeOJICHHE
IIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOINepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJIEOAHUN OT UHAYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, Karyumka MHAYKTUBHOCTH M KOHJIEHCATOP B LIENH MEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

Nzyuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMAZHUMHbBIE GOJIHD.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunsie wu
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCeHHE, MpeloMJeHHe, MHTephEpeHUUs H
T paKIms.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anysi, HHTepdepeHnus u qudpaxius.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH CpeIbl.

TexHuyecknue yCTpPOMCTBAa M MPAKTHUYECKOE IPUMEHEHUE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOaHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

HabGntogenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYIOM U
4acTOTOM KoJeOaHUM.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHue,
pesIoMJICHUE, MOJSIpU3aIs, TudpaKiys, HHTephepeHITHs.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUH.

Yuenuueckuit sxcnepumenm, navopamopnuvie padomul, nPAKMUKYM.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeTa. [locTpoeHne n3o0paxxeHuil B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA M COOTHOLICHWE [JIMH BOJIH MPU IMEPEXOAE MOHOXPOMATHYECKOIO CBETa
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nmyueit B mpusme. [ducnepcust cBera. CiioxHBIA cocTaB O€lI0ro CBETa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPaccTOsIHUS TOHKOM cepruyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHTEIHHOTO
MOKA3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIMYECHUE, 1aBAEMOE JIMH30M.

Xon Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOMl B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HWHTephEpEeHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepsl kimaccmueckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
INIABHBIX ~MaKCMMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IMPOLIECCHl: OYKH, JIyIIa,
nepuckon, Qoroanmapar, MUKPOCKOI, TPOSKIIMOHHBIA amnmapar, MPOCBETIICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnroienue noJiIHoro BHyTPEHHETO OTpakeHus1. Mojienb CBETOBO/IA.

HUccnenoBanne Xoa CBETOBBIX IIYYKOB YEpe3  IUIOCKOMAPaUIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Hab6nronenune nudpakiimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUS OT BellecTBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue nucnepcum.

Hab6mronenue u riccnenoBanue AUGPaKIIMOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

I'panuubl  NPUMEHMMOCTM  KJIACCMYeCKOM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBas. I[IpeoOpaszoBanusi  JlopeHria.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUel U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MTOKOSI.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHUE MPONIECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJbCa W DHEPIUM  PEISTUBUCTCKUX  YacTll (10
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemieHus Buna. ['unoresa [1naHka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dotordpdext. Ompitel A. I'. CroneroBa. 3akonbl hoTodPdekra. YpaBHCHHE
OunmTerHa 11 Gororddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B UYAaCTHOCTH, [JIaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpakawllyto moBepxHOcTh). OmbiTel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alMu JABWXKYLIEHcs vactuubl. KopmyckymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEOMPEAEIEHHOCTEN
['eitzenbepra.

TexHHYeCKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYUK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanre 3ak0HOB BHeELIHETO (poToaddekra.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYNPOBOJHHKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrossaaoM [lmanka Ha ocHOBe HcciienoBanus Gororddekra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€Pe3 CBETOIUO] OT HAPSIHKEHUSI.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynater bopa. M3ny4yenue u nornonierre (pOTOHOB MPHU MEPEX0ie aToMa
C OZHOTO YPOBHSI DHEPIUU HA IPYIOM.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue ceeta. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

Habnronenue IMHEHYaToro CuexTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnast mogens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTh. Aubda-pacnaa. ONEKTPOHHBIM M MO3UTPOHHBIA Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaAMOAKTUBHOTO pacnaja. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO M3IyYCHMs. BIusHME pAIMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbIN QOH n3iydenus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B sipe. SnepHbie cuibl. JlepexT maccsr spa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertons! perucTpaluy U UCCIIETOBAHUS DIIEMEHTAPHBIX YaCTHUL.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TriitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHgaptHo Mojenu. TéMHas marepus U TEMHas
DHEPIUsl.

EnuHcTBO PU3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpomuCcTBa U TEXHOJIOTHUECKUE IIPOLIECCHL: JO3UMETP, Kamepa
Bunbcona, saepHBI  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HaHCHask ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKoB 4acTHIl (TI0 TOTOBBIM GoTorpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust 0eTa-4acTUl] aTFOMUHHAEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHomuu. [IpUMEHMMOCTh 3aKOHOB (HU3UKH JUIsI OOBSICHEHUS TPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHast aCTPOHOMHUS.

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JIBUKCHHUE.

ConHeuHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. MicTounuk sHeprun CosiHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETHMOCTBY». 3BE3/bl TJIaBHOM MOCIEA0BATEILHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHYTpeHHEE CTpOEHHE
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
raJaKkTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PeNMKTOBOE U3ITyYEHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenust 3B€3qH0r0 HEOGa HEBOOPYKEHHBIM TJIA30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOIUICHUU.

Pu3n4ecKui NPaKTUKYM.

Cnoco0bl n3mMepenusi (U3NYECKUX BEIMYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEITUYUH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

[IpoBeieHME  KOCBEHHBIX U3MEPEHHUH, HCCIEIOBAaHUM  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  pas3leinax «YUYEHUYECKUU  OKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o0mariiee NOBTOPEHUE.



O0o00uIeHNe U cucTeMaTU3alus COJEp KaHUsl pa3iesioB Kypca «MexaHukay,
«MonekynspHas pu3nka U TepMOIUHAMUKA», « DIEKTpoauHaMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHMM B 3KOHOMHUYECKOM, TEXHOJIOTUYECKOH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
bu3nyeckoil Teopuu, posib GU3NUIECKON Teoprur B (OPMUPOBAHUU MPECTABICHUN
0 (Qu3NYeCKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTHUHBI MUpa B OOILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

Me:xnpeamMeTHble CBSI3H.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCS C YUETOM COJEPIKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€l ¢ KypcaMu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHO20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHUE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETPHUUYECKHUE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJE€CTBO. BEKTOPBI M HMX MPOEKUMU HAa OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBIEHUS B JKUBOW MpUpoOLE, KoJjieOaTelnbHbIE
JNBWKEHUS B JKMBOM TNPUPOJE, DSKOJOTMYECKHE PUCKUM TPH MPOU3BOJCTBE
AIIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIbTPa3BYKOBass JUArHOCTUKA B MEJUILIMHE, ONTUYECKHUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAININYECKAs! CTPYKTypa TBEPIABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PpEIIETKH, CHEKTpalIbHBIN
aHaJIN3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX  PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
AIIEKTpOIBUTaTENb SIKOOM, reHepaTtop MEepeMEeHHOro TOKa, MHIAYKIMOHHAS TeUb,
JIMHUM 3JIEKTpONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
anteHHa, Ttenedon, CBU-meub, ynbTpa3ByKOBas JIUArHOCTUKA B TEXHHKE,



NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJMHEYHasi Oarapesi, CIyTHUKOBBIE
NPUEMHMKH, sI€PHAsA DHEPTETHUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoububle IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
Pazgen 1. HAYUHBII METO/1 IO3HAHMSI IIPUPO/JIbI
1.1 Hayunslii MeTO MO3HAHUS TPUPOIBI 6
Htoro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JnHamuka 10
2.3 Craruka TBEpAOTO TENa 5 1
24 3aKOHBI COXPAHEHHUS B MEXAHUKE 10 1
Hroro no pazgeny 35
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMUKA
3.1 OCHOBBI MOJIEKYIIPHOKUHETUYECKON TEOPUN 15 1
3.2 TepmoauHaMuka. TerioBble MalIMHBI 20 1
13 ArperatHble cocTOsIHUS BelecTBa. MazoBble 14 |
’ TIePEXO/IbI
Hroro no pazneny 49
Paznen 4. JIEKTPOJAUHAMUKA
4.1 DNeKTpruYecKoe moie 24 1
4.2 [ToCTOAHHBIN IEKTPUUECKUN TOK 24 1




4.3 Toku B pa3nu4HbIX cpenax 6
Uroro no pazgeny 54
Pasznen 5. PUSHUECKHM TIPAKTUKYM
5.1 | Du3nYeCKuil MPaKTUKYM 16 16
Hroro no pazgeny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
1.1 MaruauTHoe nosie 14
1.2 DJNIEKTpOMarHuTHask UHIYKIUS 13 1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexanuueckue KojieOaHus 10
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15
53 MexaHn4yecKkne U dJIEKTPOMArHUTHBIE 10 1
BOJIHBI
2.4 Orntuka 25 1
Hroro no pazneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1 OcuoBbel CTO 5 1
Uroro no pazgeny 5
Pasznen 4. KBAHTOBASA ®U3UKA

4.1 KopnyckysipHO-BOJIHOBOW Jyainu3m 15

4.2 ®dusuka atoma 5

43 ®u3rKa aTOMHOTO S7pa U 3JIEMEHTapHBIX 5

YACTHI]




Hroro no pazneny

25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU

12
Uroro no pazgeny 12
Paznea 6. PU3HUYECKHAN MPAKTUKYM
6.1 ‘ ®u3NUecKuil TPaAKTUKYM 16 16
Hroro no pazgeny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaruzanus u 00001eHne
71 IIPEIMETHOTO COJIEP>KAHUS U OTIbITa L5
) NeSITebHOCTH, IPUOOPETEHHOTO NPU
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Hroro no pazneny 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acos

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3ydeHusl

JJIeKTPOHHBbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

®dusnka — pyHAaMeHTaIbHas HayKa O
pupojie

Hay4HbIil MeTO/] TO3HAHUSI U METO/IbI
uccie10BaHusl (PU3NYECKHUX SIBICHUIN

02.09.2023

06.09.2023

DKCIEPUMEHT U TEOPHs B MPOIIECcCe
no3Hanus npupoabl. Habmonenne u
HKCIIEPUMEHT B (hU3HKE

06.09.2023

CnocoObl u3mepeHus: GU3NYECKUX BEIMUUH

AOCOII0THAS U OTHOCHUTEIIbHAS
MOTrpeIIHOCTHU I/I3MepeHI/Iﬁ (bI/I3I/I‘leCKI/IX
BCINYHNH

MopenupoBanue B ¢pusuke. Poib u mecto
¢u3uKu B pOpMHUPOBAHUHN COBPEMEHHOM
HAY4YHOI KapTHHBI MUpPa, B TPAKTUYECKOM
JEATENBHOCTH JIIOJEH

08.09.2023

08.09.2023

09.09.2023

Mexanundeckoe aBmkeHne. CucreMa
orcuera. OTHOCHTEIBHOCTD
MeXaHU4ecKoro ABuxkeHus. [Ipsmas u
oOpaTHas 3a/1a4l MEXaHUKHU

13.09.2023

Pannyc-BekTop MarepuaibHON TOYKH, €TI0




MIPOEKIIMU HA OCH KoopAuHAT. TpaekTopusi.
ITepememienue. CxkopocTh. X mpoekuuu
Ha OCU KOOpAMHAT

13.09.2023

PaBHOMEpPHOE ITPAMOIIMHEMHOE IBUKEHHUE.
I'padpuyeckoe onucanue paBHOMEPHOTO
IIPSMOJIMHEMHOTO 1B KECHUS

15.09.2023

10

11

CroxxeHue nepeMereHuii 1 CKopocTeil.
Pewenne 3anau

HepaBHOMepHOG JBHKeHHE. MITHOBEHHAs

cKOpocTh. Yckopenue. [Ipsmonuneiinoe
JBUKEHHE C TTIOCTOSTHHBIM YCKOPEHUEM

15.09.2023

16.09.2023

12

I'paduueckoe onucanue npsIMOINHENRHOTO
JIB)KEHUS C TOCTOSIHHBIM YCKOPEHUEM

20.09.2023

13

CBobosiHOE najieHne. Y cKopeHue
¢BOOOIHOTO ITaJICHN. 3aBUCHMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHHS OT
BPEMEHHU U UX rpapuKu

20.09.2023

14

15

16

JIBm>xeHue Tena, OpOIIEeHHOTO MOJT YITIOM K
TOPU30HTY

KpuBonuneiinoe npuxenue. /[Buxenue no
OKPYKHOCTH. YTJIOBas U JIMHEHHAs
ckopocts. [lepuoa u yacrora.
LleHTpOCTpEMUTENIBHOE U IIOJIHOE
YCKOpEHHUE

Pu3N4eCKU IPAKTUKYM 110 TEME
"M3y4eHre HepaBHOMEPHOTO JBUKEHUS C
LEJIbI0 ONPEACIICHUS MTHOBEHHOM
ckopoctH"

22.09.2023

22.09.2023

23.09.2023




17

18

Pu3N4eCKu IPAKTUKYM 110 TEME
"U3mepenune yCKopeHus mpu
MPSAMOJIMHEITHOM PaBHOYCKOPEHHOM
JIBYDKECHUH 110 HAKJIOHHOM IIJIOCKOCTH' MIIH
"UccnenoBanre 3aBUCUMOCTH ITyTH OT
BPEMEHU MIPU PABHOYCKOPEHHOM
nBHKeHun"

KoHTpoinbHas pabora 1o Teme
"Kunemaruka"

27.09.2023

27.09.2023

19

IIepsblit 3axkoH HeroToHa. IHEpmanbsHble
cuctemsbl orcuéra. [IpuHuun
oTHOcuTeNbHOCTH ["anuies.
HeunepuuanbHble CUCTEMBI OTCUETA

29.09.2023

20

21

22

Cwita. PaBHonelicTBytomas cuina. Bropoit
3akoH HerotoHa. Macca
Bzaumopneincteue ten. Tpernit 3aKk0H
Hprorona

[Tpunuun cynepro3unuu cuil. Pemenue
3a71a4 Ha IpUMEHEHue 3aKkoHOB HbproToHa

29.09.2023

30.09.2023

04.10.2023

23

3aKOH BCEMUPHOIO TATOTEHUS.
OKBHUBAJIEHTHOCTh IPABUTAIMOHHON U
WHEPTHOU MaccChl

04.10.2023

24

25

Cuna TSKeCTH U yCKOpEHUE CBOOOIHOTO
naJIeHus

Pu3n4eCcKuil IPAKTUKYM I10 TEME
"N3mepeHune yCKOpeHUs CBOOOIHOTO
nageHus" win "M3yyeHue ABUKEHUS Tena,
OpOIICHHOTO TOPU30HTAIBHO"

06.10.2023

06.10.2023




26

JIBukeHEe HEOSCHBIX TE U UX
MCKYCCTBEHHBIX CIIYTHUKOB. IlepBas
KOCMHYECKasi CKOpocTh. 3akoHbl Keruiepa

07.10.2023

27

28

29

Cuna ynpyrocru. 3akoH ['yka. Bec tena

Cuna tpenus. [Ipupona u BuabI cui
Tpenus. [[BuxkeHue B )KUJAKOCTU U Ta3e ¢
Y4E€TOM CHJIbI COITPOTUBIICHUSI CPEIIBI

Hasnenue. ['uapocraruueckoe JaBicHUE.
Cuna Apxumena

11.10.2023

11.10.2023

13.10.2023

30

AOCOJIIOTHO TBEPJIOE TEIIO.
[MoctymarensHOE U BpaliaTeIbHOE
JIBU)KEHUE TBEPJIOTO TeJia

13.10.2023

31

32

33

MoMeHT CHITBI OTHOCHUTENHEHO OCH
BpaieHus. [lneqo cuibl

CroxeHue cuil, MPUIOKEHHBIX K TBEPIOMY
teny. LleHTp TsxecTu Tena. Y cnoBus
paBHOBECHUS TBEPAOro Tena. Buasl
paBHOBECHS

Pemenune 3ama4d no JNHaMHKE, CTaTHKC.

14.10.2023

18.10.2023

18.10.2023

34

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3yueHne nBUKEHU Tea 10
OKPY>KHOCTH C IIOCTOSIHHOM 110 MOJYJIO
ckopocTero" unu "HccnenoBanue
3aBHCHUMOCTH MepHOAa 00paleHus
KOHHMYECKOI'0 MAsITHUKA OT €TI0
napameTpos"”

20.10.2023




35

36

Pu3N4eCKu IPAKTUKYM 110 TEME
"U3Mepenne paBHOJAEHCTBYIOIIEH CHJTBI
IpU JIBHKEHUH OpyCKa MO0 HaKJIOHHON
mnockoctr" unu "lIIpoBepka runoTesbl o
HE3aBUCUMOCTH BPEMEHU JABUKECHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTHU Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl"

dusnueckuil NpakKTUKYM 10 TeMe
"UccneqoBaHue 3aBUCUMOCTU CUJI
YIPYrOCTH, BOZHUKAIOUIUX B IIPYKUHE U
pe3nHOBOM 00pasiie, OT ux aegopmanuu’
wiu "M3yuenue 1BUKEHUSI CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON uepes
n€rkuit 01oK"

20.10.2023

21.10.2023

37

Du3nUeCKU IPAKTUKYM I10 TEME
"U3mepenue ko3ppuirienTa TpeHus mno
BEJIMYMHE YIIIOBOTO KO3 puirenTa
3aBucumoctd Frp(N)" mnu "Mccnenosanue
JBUKEHMS OpyCcKa M0 HaKJIOHHOU
IJIOCKOCTH C IIEPEMEHHBIM

ko3 unrentom Tperus” uinn "M3yuenue
JBUKEHMSI TPy3a Ha BaJly C TpEHUEM"

25.10.2023

38

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnenoBanue yciaoBUA paBHOBECHS
TBEPOIO TeJa, UMEIOIIETO OCh BpaLICHUS"
win "KoHCTpynpoBaHie KPOHIITEHHOB U
pacuét cui ynpyroctu" win "M3yuenue
YCTOMUYMBOCTHU TBEPAOTO TEJIA, UMEIOILETO

mIomaas onops"

25.10.2023




39

KontponbHas padora no teme "/lunamuxka.
Cratuka TBEepaoro rtena"

27.10.2023

40

HNmnynbsc MmaTepuabHOW TOUYKHU, CUCTEMBI
MaTepualbHbIX ToUeK. LlenTp Mace
CHUCTEMBbI MaTEPUAIIBHBIX TOYEK. TeopeMa o
JBUKEHHUU LICHTPA Macc

27.10.2023

41

42

43

HMnynibC CHITBI U M3MEHEHHE UMITYJIbCa
Tena. 3aKOH COXPaHEHMsI UMITYJIbCa.
PeaktuBHOC ABHKCHHE

Mowment HMITYJIbCa MaTepHaHLHOﬁ TOYKH.
Hpe,I[CTaBJ'IeHI/Ie 0 COXpaHCHHUHN MOMCHTA
HMITYJIbCA B HCHTPAJIIbHBIX ITOJIAX

Pemenue 3anay Ha Temy "HMmnynsc Tena'.

08.11.2023

08.11.2023

10.11.2023

44

Pabora cuibl Ha MaJIOM U HA KOHEYHOM
nepemernieHnu. I'papuueckoe
MIpe/ICTaBJICHUE padOTHI CUIIBL. MOIIIHOCTH
CHJIBI

10.11.2023

45

46

47

Kunernueckas sueprus. Teopema 06
M3MEHEHUU KHHETUYECKON IHEPTHH
MaTepHaIbHOU TOUKH

IloTenumanbpHbIe M HENOTEHIIMAIBHEIC
cuibl. IloTeHnanpHas SHEPTUs. BTOpaH
KOCMHYECCKasA CKOPOCTh

Tpetrbsa kocMudeckas ckopocTb. CBs3b
palboThI HEMOTEHIMATIBHBIX CUJI C
M3MEHEHHUEM MEXAHNYECKOM dHEpPTrun
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS

11.11.2023

14.11.2023

14.11.2023




MEXaHUYECKON IHEPIUU

48

49

Ynupyrue u Heynpyrue CTOJIKHOBEHHUS.
YpaBHeHnue bepHyium 1 ueaibHOM
KUJKOCTH

DuU3nYeCKUi MPAKTUKYM 110 TEME
"HU3Mepenune uMIitysbca Tesia mno
TOopMO3HOMY NyTH" Uiy "M3Mepenue cuibl
TSATH, CKOPOCTH MOJEIH JIEKTPOMOOWIIS U
MOIIIHOCTH cuibl TAru" win "CpaBHEeHHE
W3MEHEHHUS UMITYJIbCa TeJla C UMITYJIbCOM
cuibl" nin "HccnenoBanue coxpaHeHUs
MMITyJIbCa MPU YIPYIOM B3aUMOJEHCTBUU"
unu "M3mMepenrne KHHETUYECKON SHEPTUu
T€Ja 10 TOPMO3HOMY ITyTH"

17.11.2023

17.11.2023

50

KontponbHas padoTa o Teme "3akoHbI
COXpaHEHHUs B MeXaHHKe"

18.11.2023

51

52

53

PazButue npenacrasnenuii o npupoe
ternoThl. OcHOBHBIE MoJioxkennst MKT.
Huddysus. bpoyHoBckoe NBUKEHME

Crpoenue ra3000pa3HbIX, )KUIKUX U
TBEP/BIX TeJN. XapakTep ABMKEHUS U
BSaI/IMO,Z[eI\/IICTBI/ISI YHaCTHII BEIIIECTBA

Macca u pazMepsl MOJIEKYI (ATOMOB).
Konnuectso BemtectBa. IlocTostHHAas
ABoraapo

22.11.2023

22.11.2023

24.11.2023

54

Temneparypa. TermnoBoe paBHOBECHE.
[lkana [enbcust

24.11.2023

55

Pemenue 3amau




25.11.2023

56 Wneanbupiii ra3. I'a30BbIe 3aKOHEI 9.11.2023
57 VYpaBaenue MenaeneeBa-Knanelipona.
Penrtenue 3amau 29.11.2023
58 AOcomoTHas Temreparypa. 3akoH
JlansToHa 01.12.2023
59 M3omporieccol B U1€aIbHOM Ta3e C
MTOCTOSIHHBIM KOJITMYECTBOM BEIIICCTBA 01.12.2023
I'padpuueckoe nmpencrasiaeHue
60 M30IPOIIECCOB: U30TEPMa, U30X0Pa, 02.12.2023
n3zobapa
61 OcHoBHoe ypaBHenne MKT 06.12.2023
62 Pemenue 3agau 06.12.2023
CBs13b a0COTIOTHOU TEMIEPATyPHI
TEPMOIMHAMHYECKOMN CUCTEMBI CO CpeHEN
63 . .
KMHETUYECKOM DHEPrUueH MoCTynaTeaIbHOro 08.12.2023
TEIUIOBOTO ABMIKCHHS €€ YaCTHII
64 O06o01IeHre 1 cucTeMaTr3alis 3HaH|H 110
teme "OcHoBbl MKT" 08.12.2023
65 KonTponbhas pabota no teme "OCHOBBI
MKT" 09.12.2023
TepMoanHaMuyeckasi cucTema. 3ajaHue
BHEIIHUX ycnoBul i T/ cuctemsl.
66
Bneninue v BHyTpeHHUE NTapaMeTpPhI. 13.12.2023

[TapameTpsl T/] cuctemsbl Kak CpeaHuE




3HA4YCHU BCJIMYHMH, OITMChIBAIOIIINX e€ Ha
MHKPOCKOIIMYECKOM YPOBHE

67

68

69

Hynesoe Hauano TepMOAUHAMUKH.
Camonpou3sBodibHas penakcanus T]]
CHUCTEMBI K TEIJIOBOMY PaBHOBECHUIO

Mozenp uaeaabHOro rasa B
TEpMOJIMHAMUKE. Y CIIOBUS IPUMEHUMOCTHU
3TOH MOJIENIN

VYpaBuenne Menneneesa-Kianeiipona u
BBIpQXCHHE ISl BHYTPEHHEH SHEPTUu

13.12.2023

15.12.2023

15.12.2023

70

BeIpaxxenue 111 BHyTpEHHEH SHEPTUH
OJIHOATOMHOT'O MJI€aJIbHOIO Irasa.
KBasucrarnueckne 1 HECTaTUYECKHE
IIPOLIECCHI

16.12.2023

71

DneMeHTapHas paboTa B TEPMOJIMHAMUKE.
Boruncnenue paboTsl 1o rpaguky
npouecca Ha pV-nquarpamMmme

19.12.2023

72

73

Tennonepenaya Kak crnocod U3MEHEHUs
BHyTpeHHel sHeprun T/l cuctemsl 6e3
COBEpIUIEHUSI pabOTHI

KOHBCKI_[I/ISI, TCIIOIIPOBOAHOCTD,
H3JTyUYCHUC

19.12.2023

22.12.2023

74

KomuuectBo Termiorel. TemmoéMKOCTh Tena.

VYaenbHas u MOJIIpHas TEIJI0EMKOCTH
BEllleCTBA. Y AebHas TeIIoTa CTopaHuAa
TOIIJIMBa

22.12.2023

75

Pacuér konruecTBa TEIIOTH NpU
Teruionepeaye

23.12.2023




76

[TonsiTue 06 aquabaTHOM mporiecce.
I1epBblii 3aKOH TEPMOIMHAMUKHU

27.12.2023

77

78

79

KomuuectBo TemnoTsl 1 paboTa Kak Mephbl
U3MEHEHUs BHYTpeHHeW sHepruu T/1
CHUCTEMBI

BTopoii 3aKk0H TepMOJIMHAMUKH JJIS
PaBHOBECHBIX M HEPABHOBECHBIX
nporeccoB. HeoOpaTumMocTh MpUpOIHBIX
MIPOIIECCOB

[TpuHIIUTIBI TEHCTBUS TEIUIOBBIX MAIIIHMH.
KII

27.12.2023

29.12.2023

29.12.2023

80

MakcumanbsHoe 3nauenue KIT. I{ukn
Kapno

10.01.2024

81

82

83

Pemenue 3agaa

DKOJIOTHYECKHUE aCIIEKTHI UCIIOIHL30BAHMS
TEIUIOBBIX ABUTaTelIel. TermioBoe
3arpsI3HEHUE OKPYKAlOLIEeH Cpeibl

Pemenue 3amau

10.01.2024

12.01.2024

12.01.2024

84

O0001eHne 1 cucTEMaTU3ALNS 3HAHUI 110
teme "Tepmonnnamuka. TennoBbie
MaluHe!"

13.01.2024

85

Pu3N4eCKU IPAKTUKYM 110 TEME
"N3yueHne n30TepMHUYECKOrO Mpouecca
(pexoMeH1I0BaHO HMCIIOIb30BaHHE
nudposoii maboparopun)" win "Uzyuenue
M30X0pHOTO npouecca’ unu "N3yuenne

17.01.2024




n3o0apHoro npouecca” unu "[IpoBepka
ypaBHEHUS COCTOSIHUSA"

86

87

88

89

KontponpHas pabora o Teme
"Tepmonunamuka. TeniaoBbie MalIuHbI"

[TapooGpa3oBanre U KOHIEHCAITUSA.
Ucnapenue u kunenue. Y neiibHas TEIJIOTa
napooOpa3oBaHus

HacsiienHbie 1 HEHACHIIIEHHBIE TTAPbI.
KauecTBeHHas 3aBUCMMOCTD IIJIOTHOCTH U
JIABJICHUS HACBIIIEHHOTO Mapa OT
TeMIEepaTypbl, UX HE3aBUCUMOCTb OT
00bEMa HACHIIIICHHOTO Mapa. 3aBUCUMOCTh
TeMIEepaTypbl KUIICHUS OT IABJIEHUS B
JKUJTKOCTH

BrnaxnocTs Bo3ayxa. AGCOMIOTHAS U
OTHOCHTEJIbHAS BIAKHOCTh

17.01.2024

19.01.2024

19.01.2024

20.01.2024

90

Pemenue 3agau

24.01.2024

91

92

93

Teépnoe Teno. Kpucramnmueckue u
aMmopdHbIe Tena. AHU30TPOIHS CBOMCTB
KpHCTAJIOB

[InaBnenue u kpucrammzanus. Y geabHast
TerutoTa masneHus. Cyonumanus

Hedopmaruu TBEpaOTO Tena. PacTskenue
u cxarue. Casur. Monyins FOnra. Ilpenen
ynpyrux aedopmaruii

24.01.2024

26.01.2024

26.01.2024

94

TermoBoe paciupeHue KUAKOCTEN U
TBEPABIX TeN. AHTAPMOHHU3M TETIOBBIX

27.01.2024




KOJIeOaHUI YacTHL] BELLIECTBA

95

96

[IpeoOpazoBanue 3Hepruu B (Ha30BBIX
nepexoaax

YpaBHeHHe TEIJI0BOro OajgaHca

31.01.2024

31.01.2024

97

Pemenue 3amau

02.02.2024

98

99

100

[ToBepxHOcTHOE HaTsKeHUe. KanuspHbie
saBJieHUA. /aBieHne noa UCKpUBIEHHON
MMOBEPXHOCTHIO KUAKOoCTH. Dopmyna
Jlammaca

O00011eHre U cUCTEMAaTU3ALMS 3HAHUI 110
TeMme "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBble Iepexoas"

Du3n4eCcKul IPAKTUKYM I10 TEME
"N3mepenue yaenpHol TernnoéMkoctu”
w "Hccnenosanue mpouecca OCThIBAHUS
BemectBa" nmin "McciaeqoBanue
aauabaTtHoro npouecca” nian "U3ydenue
B3aMMOCBS3HM HEPTUU MEXMOJIEKYIISIPHOTO
B3aMMOJICHCTBUS U TEMIIEPATYPbI KUTICHUS
JKUAKocTen"

02.02.2024

03.02.2024

07.02.2024

101

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"N3yueHne 3aKkOHOMEPHOCTEN UCTIapEHUS
s)kunkocter" wim "M3Mmepenue ynenbHoi
TEIUIOTHI TIaBJieHus JbAa" nwin "N3ydyenue
CBOMCTB HACBHIIIEHHBIX MApOB" WU
"N3mepenue abCOMIOTHOM BIAXKHOCTH
BO3/yXa M OLIEHKA Macchl IapoB B

07.02.2024




nomemneHuun". smepenue kodddummenra
MOBEPXHOCTHOTO HATSDKECHUS

102

103

104

KontponpHas pabora o Teme
"ArperaTHble COCTOSIHUSI BEILIECTBA.
®a30BbIe IEPEXOBI"

DJeKTpu3aIus Tel U €€ MPOsIBJICHUS.
DnekTpuyeckui 3apsia. [[Ba Buaa
ANEKTPUUECKUX 3apsaoB. [I[poBoaHMUKH,
JTUAJICKTPUKU U TTOJTYIIPOBOTHUKHI

DJIEMEHTAPHBIN JIEKTPUUECKUI 3apsi.
3aKOH COXpaHEHUs AIEKTPUUECKOT0 3apsaa

09.02.2024

09.02.2024

10.02.2024

105

B3anmopericteue 3apsanoB. Touyeunsle
3apsiabl. 3akoH Kynona

14.02.2024

106

107

Pemenue 3agaa

Onektpuueckoe none. Ero neiictBue Ha
JJIEKTPUYECKUE 3aPsi bl

14.02.2024

16.02.2024

108

Hanpsx€HHOCTD 3JIEKTPUYECKOTO TOJIS.
[TpoOubIii 3apsan. JIMHUN HAMPSHKEHHOCTH
ANIEKTpUYeCKOro nosst. OqHOpOIHOE
IEKTPUYECKOE I10JIE

16.02.2024

109

[ToTeHIMaTbHOCTh JIEKTPOCTATHIECKOTO
noJig. Pa3HocTh MOTEHIIMATIOB U
HaIpsKEHUE

17.02.2024

110

[ToreHmanpHas 3Heprus 3apsa B
3JIEKTPOCTaTHYECKOM Mose. [loreHnnan
3JIEKTPOCTATUYECKOTO MOJIA

21.02.2024

111

CBs13b HaPSKEHHOCTH MOJIS U Pa3HOCTH




MOTCHUHUAJIOB IAJIA 3JICKTPOCTATUYCCKOTI'O
I10JIA

21.02.2024

[IpuHIHUI Cynepno3uIUu JIEKTPUIECKUX

12 noJyiei 26.02.2024
113 Penrenue 3anau 26.02.2004
114 ITone Toueunoro 3apsna. [oe
PaBHOMEPHO 3apsKEHHOU cepbl 28.02.2024
ITosie paBHOMEPHO 3apsIKEHHOTO IO
115 00BEMY malu)a. [Tone paBHj)MepHO 28.02.2024
3apsKEHHONW OECKOHEUHOM! MII0CKOCTH
116 [TpoBOAHMKH B 3IIEKTPOCTATHYECKOM TIOJIE.
YcioBue paBHOBECHS 3apsi0B 01.03.2024
117 JIMdNEeKTPUKY 1 TTOJTYITPOBOTHUKH B
3JIEKTPOCTATUYECKOM I10JIe 01.03.2024
Konpnencarop. DneKkTpoéMKOCTh
118 KOHJIEHCATOpa. DIEKTPOEMKOCTD IIIOCKOTO 02.03.2024
KOHJIeHCaTopa
119 [TapannenbHOE cOeqUHEHNE
KOHJIEHCAaTOPOB 06.03.2024
120 [locnenoBarenbHOE COENMHEHNE
KOHJIEHCAaTOPOB 06.03.2024
121 OHeprus 3apsyKEHHOI0 KOHJIEHCaTopa 07.03.2024
122 Pemienue 3agaa 07.03.2024
123 JIBr>keHUE 3apsKEHHOW YaCTHULIbI B
OJIHOPOJIHOM 3JIEKTPUUECKOM I10JIe 13.03.2024




124

Pemenue 3amau

13.03.2024

125 O060011eHne U cUCTeMAaTH3aIMsl 3HAHUH 110

teMe "DnekTpuyeckoe nose" 15.03.2024
126 KonTponbhas pabota no teme

"Dnekrpuueckoe mnose" 15.03.2024

Cuna toka. [ToctosiHHBIN TOK. Y cnoBUs
127 CyILIECTBOBaHUS TOCTOSIHHOTO 16.03.2024

ANEKTPUYECKOTO TOKA
128 Wcrounuku Toka. Hanpsixenue u 3/1C 20.03.2024
129 3akoH OMa i y4acTKa LEeMH.

DIIEKTPUUECKOE CONIPOTUBIICHUE 20.03.2024

3aBUCHUMOCTb COITPOTUBIICHUS
130 OZHOPOHOI0 IPOBOJHUKA OT €TI0 JJIMHBI U

nioufa(;zlld Eoie[?e(:nf(;‘ro CG‘IZHI:HO ! 22.03.2024
131 VY enpHOE COMPOTURIICHHUE BEIIECTBRA.

Pemenne 3amau 22.03.2024
132 [TocnenoBarenbHOE, MapayieibHOE,

CMEIIIAHHOE COEIMHEHNE MPOBOIHUKOB 23.03.2024
133 Pacuér pa3BeTBIEHHBIX IEKTPUUECKUX

nenei. [Ipasuna Kupxroda 03.04.2024
134 Pemenue 3agau 03.04.2024
135 Pabora anekTpruyeckoro Toka. 3aKoH

Hxoyns —Jlenna 05.04.2024
136 Pemenue 3anau

05.04.2024




MOIIHOCTD 3JIEKTPUYECKOTO TOKA.

137 TemnoBass MOIIHOCTG, BhIACIIEMAasT Ha 06.04.2004
pesucrope
138 Pemenne 3amau 08.04.2024
139 OJIC v BHyTpEHHEE COPOTUBIICHUE
HCTOYHHKA TOKA 10.04.2024
140 3axon OMa 715 OJTHOM (3aMKHYTO)
SJIEKTPUYECKOMN 1IeTTH 10.04.2024
141 Pemenue 3agaa 12.04.2004
142 MoIHOCTh UCTOUHHKA TOKA 12.04.2024
Pu3nYecKuil NPAKTUKYM 110 TEME
"N3mepeHune cuiibl TOKa U HapsHKEHUs B
LEMU MOCTOSIHHOTO TOKAa MPU MOMOIIHX
143 AQHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX
npu6opoB" uiK "3HaKOMCTBO ¢ IU(PPOBOH 13.04.2024
naboparopueit o pusuke. [Ipumepst
HU3MepeHHs GU3NMUECKUX BEIMYUH TIPU
MMOMOIIY KOMIBIOTEPHBIX TaTYNKOB"
144 Kopotkoe 3aMbIkanue 17.04.2004
145 Konnencarop B 11enu NOCTOSIHHOTO TOKa 17.04.2004
14 P
6 enreHye 3aaaq 19.04.2024
147 Pemenne 3amau no teme "IlocTosTHHBIN




ANEKTPUUECKUH TOK"

19.04.2024

148

149

Pentenue 3anaud mo treme "I1locTOSHHBIN
AJIeKTpUUeCcKuit ToK. Buel coequnennii”

Pentenue 3anau mo treme "I1locTOSHHBIN
anekTpudeckuil Tok. Konnencarop"

20.04.2024

24.04.2024

150

O060011eHne U CUCTeMAaTH3aIMsl 3HAHUH 110
teMme "[locTosHHBIN 21eKTpUuYecKuii ToK"

24.04.2024

151

dusnueckuil NpakKTUKYM 10 TeMe
"HaGnronenue npeBpalieHus SJHepruu
3apsKEHHOT0 KOHEHCATOpa B YHEPTHI0
u3nyyeHus ceeroauona” niam "M3ydenue
IIPOTEKaHUs TOKA B LIEIH, COEpIKaILEeH
KoHjeHcaTop" unu "Pacnpenenenue
Pa3sHOCTH NMOTEHIIMANIOB (HANpPSHKEHUs ) pH
MIOCJIEI0BATEIILHOM COEINHEHUN
KOHJIEHCAaTOpoB"

26.04.2024

152

KonTponbHas padbora no teme
"ITocTOSIHHBIN NEKTPUYECKUH TOK"

26.04.2024

153

154

155

DneKTpuuecKas MpOBOJUMOCTb PA3IUYHBIX
BEIIECTB. DJIEKTPUUECKHI TOK B MeTaJljIax.
CBepXIpoBOIUMOCTh

DIIEKTPUUYECKUI TOK B pacTBOpax 1
pacruiaBax 3JE€KTPOJIUTOB. 3aKOHBI
®dapaznes s AIEKTPoIu3a

DneKTpuuecKuil Tok B razax. [lnazma

27.04.2024

30.04.2024

03.05.2024

156

DJIEKTPUYECKUHN TOK B BAKyyMe.
BakyymHubIe TpruOOpPHI

03.05.2024




157

DNEKTPUYECKUH TOK B IIOJTYITPOBOJHUKAX 1

04.05.2024

158

159

[MomynpoBoiHUKOBBIE TPUOOPHI 1

DuU3nYeCKui MPAKTUKYM 10 TEME

"HaGnronenue aiekTpoiaun3a’ wim

"N3mepenue 3apsijia 0OJHOBAJIEHTHOTO

noHa" i "MccnenoBanue 3aBUCUMOCTH 1
COTPOTHUBIICHUS TEPMOPE3UCTOPA OT

temneparypbl” uiu "CHsATHE BOJIBT-

aMIIEPHOI XapaKTepUCTUKU Auoaa"

08.05.2024

08.05.2024

160

Ou3nuecKuil MPaKTUKYM 110 TEMe
"UccnenoBanue CMEIIAaHHOTO COSTUHEHUS
pe3uctopoB" unu "M3aMepenue yienpHOTro
COINPOTHUBIIEHUS IPOBOJIHUKOB" WK
"UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA
OT HaMpPsHKEHUS JUIS JaMITbl HaKaTUBaHUs "

15.05.2024

161

162

163

164

Peseprubiil ypok. O60011eHIE U
cUCTeMaTu3alusd 3HaHWU 10 TEME 1
"Kuuemaruka"

PesepBHrlit ypok. O6001ICHHE U
CHUCTEeMaTH3als 3HaHUI 110 TEME 1
"Innamuka"

PesepBHslit ypok. O6001ICHHE U
cucTeMaTu3alis 3Haguii mo treme "Cratuka 1
TBEpaoro tena'

PesepBHbIil ypok. O0001ICHNE U
cUCTEeMaTu3alus 3HaHUH 10 TeMe "3aKOHbI 1
COXpaHEHHUs B MEXaHHKe"

15.05.2024

16.05.2024

17.05.2024

17.05.2024




165

PesepBHeiit ypok. O600IICHHE U
cuctemMaTusanus 3HaHuil o teme "OCHOBBI
MOJIEKYJISIPHO-KMHETUYECKON Teopun”

18.05.2024

166

PesepBHeiit ypok. O600IICHHE U
CUCTEMAaTH3AIMsI 3HAHHH 110 TeMe
"Tepmonunamuka. TeniaoBbie MalIuHbI"

22.05.2024

167

168

169

PesepBusiit ypok. O60011eHNE U
cHCTeMaTH3alUsl 3HAHUH 110 TEME
"ArperaTHble COCTOSIHUSI BELLIECTBA.
®dazoBble Iepexon"

PesepBusiit ypok. O60011eHNE U
cUCTEeMaTH3aIlHs 3HAHUH 110 TEME
"DnexkTpuueckoe mnoie"

PesepBHslit ypok. O600111IeHNE U

CUCTEMAaTH3alMsl 3HAaHUH 110 TeMe
"ITocTOSHHBIN NEKTPUYECKUH TOK"

22.05.2024

24.05.2024

24.05.2024

170

Peseprubiit ypok. O60011eHIE U
cucTeMaTu3anys 3Hanuii mo reme "Toku B
pa3nuMyHbIX cpenax”

25.05.2024

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

170

16




11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
n/n Tema ypoka Bceero Koutpoabhbie  TIpakruyeckue u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI pecypenr
BzaumMoneiicTBre NOCTOSHHBIX MArHUTOB U
1 MIPOBOJIHUKOB C TOKOM. MarHuTHOE MoJe. 1
I'mnote3a Ammepa
BexTop marauTtHOM nnaykiuy. [Tpuaimn
2 CyNEpIO3UIMU MAarHUTHBIX NoJied. JInHumn 1
MarHUTHON MHIIYKIIUU
3 MarnuTtHoOe 1oJjie TPOBOJHUKA ¢ TOKOM. OTBIT 1
Opcrena
4 Cwiia Ammepa, e€ HanpaBICHUE U MOJTYJIb 1
Pemenue 3amau 1
6 [Ipumenenue 3akoHa Ammepa. |
DneKTpoUu3MepuUTENbHbIE TPUOOPHI
Cuuia JlopeHnua, e€ HanpaBJiIeHUE U MOIYJIb.
7 JIBr>keHue 3apsiKEHHON YaCTHULIbI B 1
OJTHOPOJTHOM MarHUTHOM II0JIe
Pemenue 3amau 1
9 Pa6ota cunsl Jlopeniia 1
10 Pemenne 3amau 1
1 MarauTHoO€E 1oJie B BEIIECTBE. 1
deppoMarHeTUKH, Mapa- U TuaMarHeTUKH
12 OcHOBHBIE CBOHCTBA (heppOMarHETUKOB. 1




[Tpumenenue heppoMarHeTUKOB

13 Pemenune 3amau no reme "MarautHoe nose" 1

14 Penrenue 3amaud mo teme "MarautHoe mone" 1

L5 SIBneHure 3MeKTPOMArHUTHOM MHIYKIUU. |
IToTok BekTOpa MAarHUTHOM MHIYKIIMU

16 OJ1C unaykunmn 1

17 3aKOH AJIEKTPOMArHUTHOW WHIYKIIHH 1
®dapanes

18 Buxpesoe anexrpuueckoe mnojue. Toku Dyko 1

19 OJ1C uHAYKIMH B ABMKYILIUXCS TPOBOJHUKAX 1

20 Pemenue 3amau 1

21 IIpaBuino Jlenna 1

2 NunykrtrBHOCTH. KaTylka MHAYKTUBHOCTH B |
IIENHU ITOCTOSHHOI'O TOKa

7 SBnenune camounaykiuu. 3/C |
CaMOUHYKITUU

24 DHeprusi MarHuTHOTO TIOJISI KATYIIKHA C TOKOM. 1
DIIEKTPOMarHUTHOE IOoJe

25 Pemenue 3agau 1

%6 O0o001IeHNEe U CHCTEMAaTH3alKsl 3HAHUH 110 1
TeMe "DneKkTpoarnHamMuKa"

7 KonTponbhas pabota no teme |
"DnekTpoauHaMuka"

)3 Konebarenbnas cucrema. CBOOOIHBIE |
KoJjeOanus. ['apMoHUYecKre KoaeOaHus

29 Kunemaruueckoe u TMHaMHYECKOE ONMCAHHE 1




Ko1e0aTeIbHbIX JABMKEHHI

DHepreTudeckoe onucanue. BeiBos
JTUHAMHUYCCKOI'O OITMCaHUA FapMOHI/I‘-IGCKI/IX

30 KOJIeOAHU U3 UX YHEPTETUICCKOTO U
KHHEMAaTHYECKOI0 OIMMCaHUs

31 Awmintyzaa u ¢asa kojaedbaHui
[Tepuon n yactora konebanuii. [lepros
MaJIbIX CBOOOIHBIX KOJICOaHUN

32 MaTeMaTh4ecKoro MasTHuka. [lepuon
CBOOOAHBIX KOJIEOAHU TTPYKHHHOTO
MasiTHHKa

1 3aryxaromue KonebaHus. BelHyXIeHHBIC
koJsieOanus. Pe3oHanc

34 ABTOKOIC0aHUSA

35 Pemenue 3agau

36 VYpok-koHpepenus "MexaHuueckue
KoJie0aHusl B My3bIKaJIbHBIX HHCTPYMEHTax"

37 O0o001IeHNEe U CHCTEMAaTH3alKsl 3HAHUH 110
teMe "Mexannueckue kojieoanns"

18 DNEeKTPOMAarHUTHBIE KOJICOaHMUSI.
KonebarenbHblit KOHTYD
®opmyna Tomcona. CBsI3b aMIUTUTYABI

39 3apsiia KOHJIEHCATOpa ¢ aMIUTUTYI0M CHJIBI
TOKa B KOJIEOATETLHOM KOHTYpPE

40 3aK0H COXpaHEHUs YHEPTUU B UJI€aTLHOM
K0JIe0aTeTbHOM KOHTYpE

41 3aryxaromue 3JIeKTPOMarHUTHbIE KOJIeOaHuUs.




BBIHYXICHHBIE 3JICKTPOMAarHUTHBIE
KoJIeOaHus

[IepeMeHnHBbII TOK. Pe3ucTop u KOHAEHCATOp B

42 LEMU TePEMEHHOTO TOKa

13 Karymika HHIyKTUBHOCTHU B LIENTU
MEPEMEHHOT0 TOKa

44 3akon Oma 1Sl JICKTPUYECKOM 1enu
MEPEMEHHOT0 TOKa
MonHOCTh IEPEMEHHOI0 TOKA.

45 AMIUTUTYAHOE U IEHCTBYIOIIEE 3HAUEHUE
CHUJIbI TOKA Y HAIPSKEHUS

46 Pe3onaHc B anexkTprueckon uenu

47 Pemenue 3agau
Wneansusiif Tpancdopmarop. IIponssoactso,

48 nepenavya v noTpedaeHne ANEeKTPUIeCKOR
SHEPTUU
DKOJIOTUYECKUE PUCKHU TTPU MPOU3BOJICTBE

49 anekTposHeprun. KynbTypa ucrnoiab30BaHus
AJICKTPOIHEPTUH B TTOBCEIHEBHOMN KU3HU

50 Pemienue 3anau

51 Pemenue 3agau

5 O06o01IeHre U cucTeMaTu3alus 3HaHU| 0
Teme "DJeKTpOMarHuTHbIe KojeOaHus"

53 MexaHn4yeckne BOJIHbI. XapaKTepUCTUKHU
MEXaHUYECKUX BOJH

54 CBoiicTBa MEXaHMYECKUX BOJIH

55 3ByK. XapaKTepUCTUKH 3BYKa




Nudpas3Byk u yaerpassyk. [llymoBoe

56 3arpsi3HEHUE OKPYKaroUIEH CpeJibl

57 Pewenne 3anau

53 DJIEKTPOMarHuTHHIEC BOJIHBI. 3myueHue
3JIEKTPOMArHUTHBIX BOJIH

59 DHeprus MMEKTPOMArHUTHBIX BoJiH. CBOMCTBA
3JIEKTPOMArHUTHBIX BOJIH
[Ikana 371eKTPOMAarHUTHBIX BOJIH.

60 [IpumeHeHue 31eKTpOMarHuTHBIX BOJIH B
TEXHUKE U OBITY
[IpuHUMIIBI paIUOCBA3U U TEJIEBUICHHUSL.

61 Pannonokanusi. Dn1eKTpOMarHuTHOE
3arpsi3HEHUE OKPY’KaIoLel cpebl

2 KonrtponsHas padora no reme "Konebanus u
BOJIHBI"

63 Caer. 3aKOH MPSIMOJIUHENHOTO
pacnpocTpaHeHus CBeTa

64 Pemenue 3a1au Ha IpUMEHEHNE 3aKOHA
MPSIMOJIMHENHOTO paclpoCTpaHEeHUsI CBETa

65 Otpaxenue csera. [lnockoe 3epkaino.
Cdepuueckoe 3epkaiio
[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEIIbHBIN MOKa3aTelb MPETOMICHHUS.

66 ITonmHOE BHYTpEHHEE OTpaKEHUE.
[IpenenbHbIi yroi MOJIHOTO BHYTPEHHETO
OTpaXKEHHUS

67 Pemienue 3a1ad Ha MpUMEHEHHUE 3aKOHOB




OTpaXCHUA U ITPEIIOMIICHUA CBETA

Xon stydeit B mpusMe. Jlucnepceust cBera.

68 .
CrnoxHblil coctaB 6enoro cera. LBer

69 JIun3bl. @OKYCHOE PACCTOSIHUE U ONITUYECKAS
cuJia JINH3BI

70 [TocTpoenne n3o0pakeHuid B TMH3aX U UX
CUCTEMAX. YBEJIINYEHHUE JIUH3bI
Pemenue 3agau Ha mocTpoeHue

71 M300paXEeHU, TOJIy4aeMBbIX C IIOMOILBIO
JNH3

72 I'ma3 kak onruyeckas cucreMa

73 Pemenue 3anau. [Ipeaensl npUMEHUMOCTH
r€OMETPUYECKON ONTUKHU

74 CkopocTb cBETa U METO/IbI €€ U3MEPEHUs

75 Hucniepcus ceera

76 Hurepdepennus creta

77 KorepeHTHbIE HCTOYHUKH. Y CIIOBHUS
HaOJI0IeHUST MAKCUMYMOB 1 MUHUMYMOB

78 Pemenne 3amau

79 [Tpumenenue uaTephepeHIn

80 Hudpakmus cera

’1 Judpakumonnas pemeérka. Y cioBue
HaOJII0/IeHUS TJIaBHBIX MAKCUMYMOB

82 Pewenue 3anau

23 ITonepeuHocTh cBETOBBIX BOJH. [lomsipuzanms

CBCTa




84 Penrtenue 3amau 1

85 CBeToBbI€ BJICHUS B IPUPOJIE 1

26 O0001eHre U cUCcTEMAaTU3ALMS 3HAHUI 110 |
teme "OnTtuka"

87 KonTtposnpsHas padota mo teme «OnTuka» 1
['paHuUIBl TPUMEHUMOCTH KJIACCUYECKOU

88 MEXaHUKU. 3aKOHBI JICKTPOIUHAMUKHU U 1
MPUHIIUIT OTHOCUTEITLHOCTH

29 [Toctynatel crienuanbHON TEOPUHU |
OTHOCUTEJILHOCTH
[IpocTpaHCTBEHHO-BPEMEHHON NHTEPBAIL.
[IpeobpazoBanus Jlopenna. YcioBue

90 npUYUHHOCTU. OTHOCUTEIBHOCTh 1
OJIHOBPEMEHHOCTHU. 3aMe1JICHUE BPEMEHHU U
COKpaIIeHUE ITTUHBI

01 DHEprusi U UMITYJIbC PEISITUBUCTCKOMN 1
YaCTHIIBI

9 CBsi3b Macchl ¢ SHEPTUEH U UMITYITBCOM 1
PETATUBUCTCKON YaCTHUIIbI. DHEPTHS TOKOS

93 PaBHOBECHOE TEIIIOBOE U3ITyUEHHE 1

94 3akoH cmernieHus Buna 1

95 I'unoresza M. I1nanka o kBaHTax. @OTOHBI 1

96 DHeprus U UMNyjibCc GoToHa 1

97 ®otoadppext. Onbitel A. I'. CTonerosa. 1
3akoHsbI poTodddexra

08 VpaBHenue DitHmTeiHa 17151 hoTodPdekra. |

"Kpacnas rpanuna" ¢pororpdexra




99 Hasnerune cBera. OnbitTel [1. H. JIeObenena

100 BoHOBEIE CBOMCTBA YaCTHII
Bosnbl ne bpoins. [{nuna Bonubl ae bpois

101 1 pa3Mephl 00JIaCTH JIOKATU3alUN
JBUXKYIIEHCS YaCTHIIBI

102 KopryckynsipHO-BOITHOBOM yaJIn3M

103 Judpakius 3JIeKTpOHOB Ha KpUCTaLIax
Crenuduka u3MepeHnid B MUKPOMHPE.

104 COOTHOILIEHHS HEOPeAeIEHHOCTEN
I'eitzenbepra

105 Pemenue rpadudecknx 3agaq

106 Pemenue pacu€rHbix 3a1ay

107 Kontponbnas padota mo Temam: "OCHOBBI
CTO", "KopmyckynasipHO-BOJTHOBOM ayanu3m"

108 OMBITHI 110 UCCIEIOBAHUIO CTPOEHHUS aTOMa.
[Inanerapnas mojens aroma Pesepdopaa

109 IToctynatel bopa

110 Buapl ciektpoB. CriekTp ypoBHEH SHEpTrUuu
aToma BOJIOpOJia

11 CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYeHHE
cBeTa

112 Jlazep
Hyxnonnas moxaens snpa [ eiizenOepra-

113 NBaneHko. 3apsaa U MacCOBOE YHUCIIO SIApa.
H3otonsl. PagnoakTuBHOCTE

114 3aKoH pasMoaKkTUBHOTrO pacnazna. CBoicTBa




MOHM3UPYIOLIETO U3iydeHus. Bousuue
PaZOaKTUBHOCTH Ha KUBbIE OPTraHU3MBI.
Ho3zumerpus

115

116

117

DHeprusi CBSI3M HYKJIOHOB B sipe. SlnepHbie
cuibl. Jleext macchl aapa. SnepHbie
peaxuuu. SaepHsie peakTopsl. [Ipobiiemsr
YIPABJISIEMOT0 TEPMOSIAEPHOTO CHHTE3A.
DKOJIOTHYECKHE aCIIeKTHI Pa3BUTHUS SIICPHON
9HEPreTHKH

Mertoasl perucTpaly U UCCIET0BAHNS
3JIEMEHTapHbIX YacTull. OyHIaMEHTaIbHbIE
B3aUMOJACUCTBUA. bapnoHbl, ME30HBI U
nentoHsl. [Ipencrasnenne o CtannapTHON
Mozenu. KBapk-rirooHHas Mozienb aJpOHOB
®dusuka 3a npenenamu CTaHIapTHONW MOJEIH.
TéMmHas MaTepus U TEMHas DHEPIUsl.
EnuncTBO m3nyeckoit kapTHHBI MUpa

118

119

120

Otanbl pa3BUTHS aCTPOHOMUHU. 3HAUEHUE
aCTPOHOMUHU

[IpuMeHNMOCTh 3aKOHOB (PUBUKH IS
00BsICHEHUS PUPOJIBI KOCMUYECKHUX
00BEeKTOB. METO Il aCTPOHOMHYECKHUX
HCCIEeN0BaHUN

CoBpeMeHHbBIE ONTHYECKUE TEICCKOIIBI,
pauoTenecKonsl, BHEaTMochepHas
ACTPOHOMHS

121

Bup 38é3nH0r0 HebOa. Co3Be3nus, sipKue
3Bé3,Z[BI, IIJTaHEThI, X BUAUMOC IBUXKCHUC




122

Conueunas cucrema. Conuue. Congeunas
aKTUBHOCTh. McTounuk sneprun ConHua u
3BE3

123

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKHU.
Juarpamma "cnekTpajbHbIN Ki1acc —
CBETUMOCTB"

124

125

126

3BG3)II>I TJIaBHOM ITOCJIEI0BATCILHOCTH

Bnytpennee crpoenue 38€31. CoBpeMEHHbIE
MIPEJCTaBJICHUS O TPOUCXOXKICHUHN U
sporonuy CoJiHIIa ¥ 3BE3]1. DTallbl JKU3HHU
3BE3]

Mieynsiii [Tyre — Hama ['anaktuka. Tumel
rajakTuk. YEpHbIE ABIPBI B A1pax ragakTUK

127

Bcenennas. Pacimpenue Beenennoit. 3akoH
Xabb6na. Teopus bonbiioro B3peiBa.
PennkToBO€ n3nyueHue

128

129

MacmtaOHas cTpykTypa Beenennoit.
MeraranakTuka

Hepeménnsie npobaemMbl acTpOHOMUU

130

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"NccnenoBanue MarHUTHOTO MOJIS
MMOCTOSTHHBIX MarHuToB" wan "HMccieqoBanue
CBOWCTB (peppOMarHeTUKOB" UIIH
"HccnenoBaHue 1EHCTBUS IOCTOSTHHOTO
MarHura Ha paMKy ¢ TOKOM"

131

DuU3nYeCKU MPAKTUKYM 110 TEME
"U3mepenne cuibsl Ammiepa" win "M3yyenue




3aBUCHUMOCTH CUJIbI AMIiepa OT CUJIbl TOKA"
unu "OnpeneneHue MarHUTHON MHIYKIIMU Ha
OCHOBE U3MepeHUs cuibl Amrmepa”

132

Pu3N4eCKui IPAKTUKYM 110 TEME
"UccnenoBanue siBIEHUS 3J€KTPOMArHUTHOM
uHaykuuu'" win "OnpeneneHue HHIyKIUN
BUXPEBOTO MarHUTHOTO MOJIs"

133

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue siBIeHUS CAaMOMHIYKITUN"
win "COopka MOJIETH 3JIEKTPOMAarHUTHOTO
reseparopa"

134

135

136

137

Pu3nYecKuil IPAKTUKYM I10 TEME
"N3mepenue neproa CBOOOTHBIX KOJIeOaHU
HUTSHOTO U IPY>KMHHOT'O MasiTHUKOB"

Du3nUeCKU IPAKTUKYM I10 TEME
"IIpeoOpa3oBaHne SHEPTUU B IPYKUHHOM
MasiTHUKE"

Du3nUeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue NEPEMEHHOIO TOKa Yepe3
MIOCJIEI0BATENBHO COETUHEHHBIE
KOH/JIEHCATOp, KaTyIIKY U pe3ucTop’ win
"HUccnenoBanune paboThl HICTOYHUKOB CBETA B
LENN TEPEMEHHOTO TOKa"

@uznyeckuil NpakTukyM 1o teme "M3ydenue
[1apaMeTpoB 3ByKOBOM BOJIHBI"

138

DuU3nYeCKU MPAKTUKYM 110 TEME
"M3MepeHue nokasaresns npeaoMIIeHUs
crexna" win "[lomyuenue nzoopaxeHus B




CHUCTEMCE U3 IIOCKOrI'o 3€pKajia i JIMH3E!"

139

Pu3N4eCKu IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO
paccTosiHUA OT BellecTBa (Ha mpumepe
x)uakux muH3)" wim "M3mepenne GoxkycHOro
paccTOsSHUS PACCEUBAOIINX JTUH3"

140

141

142

143

144

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habnronenue nmudpakuuu, nHTEpdhepeHnnn
U noJjsipusanuu ceera'

Ou3nyecKuil MPakTUKYM IO TEME
"Onpenenenre UMIyabCa U SHEPTUU
PeNSITUBUCTCKUX YacTull (1o ¢oTorpadusim
TPEKOB 3apsKEHHBIX YaCTULl B MATHUTHOM
nosie)"

Du3nUeCKU IPAKTUKYM I10 TEME
"N3mepenue noctosHHol [1nanka Ha ocHOBE
uccienoBanus porodrdpdexra" wim
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA
4yepe3 CBETOAMO]T OT HANPSKEHUS "

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue CrieKTpa pa3pekeHHOTO
aTOMapHOI0 BOJOPOJA U U3MEPEHUE
nocTtostHHOM Punbepra”

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue paguoakTUBHOTO (hoHa ¢
HCIIOJIb30BaHueM Ago3umerpa" unu "M3yuenue
[IOTJIOIIEHUs OeTa-4acTHl] aJTIOMUHUEM"

145

Du3n4eCcKUuil IPAKTUKYM 110 TEME




"HabGnromeuus 386302010 HeOa
HEBOOPYKEHHBIM TIJIa30M C UCIIOJIb30BAHUEM
KOMIThIOTEPHBIX TPHIIOKCHUHN IS
OTIpEICTICHUS TTOJIOKEHHUST HeOSCHBIX
00BEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ausi CeBEepHOro MOMyIapus v sipKue
3BE3151" Miu "HaOmaro1eHus B TEJIECKOI
JIyHbI, IUTAaHET, TYMaHHOCTEN U 3BE3THBIX
CKoIIeHUi"

0O0001eHME U cCUCTEMATU3ALMS 3HAHUM. Poiib
146 (U3UKN U aCTPOHOMMH B SKOHOMHUYECKOH,

TEXHOJOTHYECKOM, COITMAITLHON M DTHUECKOH
chepax nesaTeNbHOCTH YeJIOBEKa

O06o061eHne u cuctemMaru3anys 3HaHui. Ponpb
147 U MecTO (PM3UKH U aCTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTHUHE MUpPA

OO0o0mIeHre U cCHCTeMaTH3alus 3HaHui. Poib
buznueckoit Teopun B GOpMUPOBAHUH

148 MpEeJICTaBICHUA O PU3NIECKON KapTUHE MHPA,
MecTO (PU3MUECKON KapTUHBI MHpa B O0IIEM
PAIY COBPEMEHHBIX €CTECTBCHHO-HAYIHBIX

MPEJCTAaBICHUN O TPUPOJIE

O00011eHHE U CUCTEMATU3ALINS 3HAHUM 110

149
teme "Kunemaruka"

150 O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110

teme "Kunemarnka"

O0001eHne 1 cucTeMaTU3aLMs 3HAHUI 110

151
teme "Jlunamuka"




O0001eHre U cUCcTEMAaTU3ALMS 3HAHUI 110

152 " "
teme "CTaTuka TBEpAOTO Teja

153 O0o001IeHNEe U CHCTEMATHU3aLHs 3HAHUH 110
TeMe "3aKOHbI COXPAHEHUS B MEXaHUKe"
O00011eHNEe U cUCTEMATH3alMs 3HAHUH 110

154 TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON
teopun"

155 O00011eHNEe U cUCTEMATH3AlM 3HAHUH 110
teme "Tepmonunamuka. TenaoBbie MalIMHbI"
O0001IeHNEe U CHCTEMATHU3aLHs 3HAHUH 110

156 TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBble Tepexoas”

157 0O00011eHne U cCUCTEMATU3ALMS 3HAHUI 110
TeMe "DnekTpuyeckoe nosue"

158 O0o001IcHNEe U CHCTEMAaTH3alHsl 3HAHUH 110
TeMme "[10CTOSHHBIN 2IEKTPUUECKN TOK"

159 0O00011eHre U CUCTEMATU3ALNS 3HAHUI 110
teMe "Toku B pa3nnyHbIX cpeaax”

160 O0001eHne 1 cucTEMaTU3ALNS 3HAHUI 110
TeMe "Marautaoe mone"

PesepBHrlit ypok. O600IICHHE U

161 cucTeMaTu3aIys 3HaHuM 110 TeMe
"DneKTpoMarHuTHas MHIyKus"
Peseprubrit ypok. O6001eHIE U

162 cucTeMaTHu3aIys 3HaHUM 10 TeMe
"MexaHudeckue Koaeoanus"

163 PesepBHbIil ypok. O0001ICHNE U




CUCTEeMaTH3alusl 3HaHHUH 110 TeMe
"DJIeKTpOMarHuTHhIE KoyieOanus"

PesepBHeiit ypok. O600IICHHE U
164 cucremMatTu3sanus 3HAHUH 110 TEME 1

"MexaHn4yeCcKue 1 3JEKTPOMarHUTHbIE
BOJIHBI"

PesepBHeIit ypok. O600IICHNE 1
cucreMaru3aiis 3Hanni mo reme "Onruka’

165

PesepBusiit ypok. O60011eHNE U
166 cucreMatusanys 3HaHui mo treMe "OCHOBEI 1
CTO"

PesepBHslit ypok. O60011eHNE U
167 CHUCTeMaTU3als 3HaHUH 110 TEME 1
"KopnycKynsipHO-BOJIHOBOM Ayan3m"

Peseprubiit ypok. O60011eHIE U
168 cucTeMaTu3ais 3HaHui 1mo reme "dusmka 1
aToma"

Peseprubiit ypok. O60011eHIE U
169 cuctemaTusanus 3Hanuil no teme "duznka 1
ATOMHOTO SPa U AJIEMEHTAPHBIX YACTHILL"

PesepBHriit ypok. O6001ICHHE U
170 CHUCTEMAaTH3aIlMs 3HAHUH 110 TeME "DIEeMEHTEI 1
acTpodpuzuxu”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170
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