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COILEPKAHUE OBYYUEHUA
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Paznes 1. Hayunblii MeTo O3HAHUS NPUPOABI.

dmsuka — (yHIaMeHTalbHAs Hayka O mpupoje. HaydHplii MeToa MO3HaHUS U METOJbI
UCCIIEI0BAaHUS (PU3NYECKUX SBJICHUH.

DKCIIEpUMEHT U Teopus B Mpoliecce NMo3HaHUs npuposl. HabmroneHne u skCciepuMeHT B
¢busuke.

Crnioco0bl n3MepeHns (U3NYECKUX BEIHYUH (QHAJOTOBBIE W IH(POBBIE W3MEPUTEIHHBIC
pUOOPHI, KOMIIBIOTEPHBIE JATYUKOBBIE CCTEMBI).

[TorpemnocT u3mepeHuit Gpu3nYecKuX BeIUUUH (a0COIIOTHAS U OTHOCUTEIIbHAS).

MonenupoBanue (pU3NYECKUX SIBICHUM M MPOLIECCOB (MarepuaibHas TOYKa, aOCOIIOTHO
TBEPIIOE TEJO, UeATbHAS KUIKOCTh, UACATbHBIN ra3, TOUeUHbIN 3apsa). [ unoresa. duznueckuii
3aKOH, TPAHUIIBI €0 IPUMEHUMOCTU. DU3ndecKast TEOpHsl.

Ponp m mecto ¢usuku B (HopMHpOBaHMM COBPEMEHHOH HayyHOW KapTHHBI MHpa, B
MPaKTUYECKON JeSITENbHOCTH JTIOACH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, npaKmMuKym.

N3mepenue cuibl TOKa W HampsDKEHUS B 1€ TMOCTOSIHHOTO TOKa MpHU TMOMOIIU
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTENBHBIX TIPUOOPOB.

3HakoMCTBO ¢ 1M(poBoil naboparopueit mo ¢usnke. [Ipumepsl nuzmMepeHus GU3NUIECKUX
BEJIMYMH IIPU MOMOIIY KOMITbIOTEPHBIX JaTYHKOB.

Pazgen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexannyeckoe aABMKeHHE. (OTHOCHTEIBHOCTh MEXaHMYECKOro MABWKeHHA. (CucreMa
OTCYETA.

[Ipsimas u oOpaTHas 3aaul MEXAHUKU.

Paguyc-BekTOp MarepHalbHOM TOYKH, €r0 IMPOEKIHH Ha OCH CHCTEMBI KOOpIMHAT.
Tpaektopus.

Ilepemerienue, ckopocTh (CpelHsisl CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOPEHHE
MaTepHAIBHOU TOYKH, UX NMPOEKLUUH HAa OCH CHCTEMbI KOOpAUHAT. CII0KEHHE NEPEMEILECHUN U
CII0)KEHHE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPAMOIMHEHHOE JBIDKCHHUE. 3aBUCUMOCTh KOOPIHMHAT,
CKOPOCTH, YCKOPEHHUS U IIyTH MaTepUalbHOW TOUKH OT BPEMEHH U UX TpapUKH.

CBobosHOE majgeHue. YCKOpeHHe CBOOOAHOTO mHajeHus. J[BuxeHue Tena, OPOLICHHOTO
IO YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPINHAT, CKOPOCTU U YCKOPEHHsI MATEPUAIBHON TOUKH
OT BPEMEHH U UX I'papUKH.

KpuBonuzelinoe nBukeHue. J[BUKEHUE MaTEpUAIbHON TOUKH 110 OKPYKHOCTHU. YTJIOBas U
nuHeWHas ckopocTh. Ilepuon u wacrora oOpamieHus. LleHTpocTpemuTenbHOE (HOPMalbHOE),
KacaTeJIbHOE (TaHT€HIMAIBbHOE) U TIOJHOE YCKOPEHHE MaTepHalIbHON TOUKH.

TexHudyeckne yCTpPONCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIUIOMETDP, IBWKECHHE
CHAps/10B, LIETIHbIE, IeCTepEHYAThIE U PeMEHHBIE ITepejaul, CKOPOCTHbIE JTHU(THI.

Hemoncmpayuu.

Mopnenb cucTeMbI OTCUETA, MILTFOCTPALUs KHHEMAaTHYECKUX XapaKTEPUCTUK JBUKECHUS.

CrniocoObl MccieI0BaHus IBUKECHUH.

Nnmroctpanys npeenbHoro nepexoaa U N3MepeHre MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue ABUKEHUIN C UCHOIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3ayXe U B Pa3peXEHHOM ITPOCTPAHCTBE.

Habnronenue nBuxeHus tena, OpoImeHHOTro MO/ YIIoM K TOPU30HTY U TOPU30HTAIIBHO.

HanpaBiieHne ckopocTH NpH IBMKEHUU 110 OKPYKHOCTH.



[IpeoOpazoBanme yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHHe TyTed, TPACKTOPHI, CKOPOCTEH JIBUKEHUS OJHOTO M TOTO K€ Teja B Pa3HbIX
CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3ydyenne HepaBHOMEPHOTO JBUKEHUS C LIEJIbIO ONPEACIICHUS MTHOBEHHON CKOPOCTH.

WN3mepenue yckopeHus TMpH MOPSIMOJUHEHHOM PAaBHOYCKOPEHHOM  JIBIDKEHHUHM IIO
HAaKJIOHHOM IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JIBIYKECHUU.

N3mepenue yckopeHus: cBOOOTHOIO MasieHus: (PEKOMEHI0BAaHO KCII0JIb30BaHUE LU(PPOBOM
naboparopun).

N3ydenue nBuxeHUs Tena, OpOIIEHHOrO ropu30HTanbHO. [IpoBepka runoressl 0 mpsiMoi
MIPONOPLIMOHAIBHON 3aBUCHMOCTH MEXAY AATBHOCTBIO MOJETA U HAYAJILHOM CKOPOCTBIO TEIa.

N3ydenue qBUKEHUS Tella M0 OKPYKHOCTH € MTOCTOSIHHOM MO MOJTYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTM TEepHOJa OOpalleHHs] KOHHYECKOTro MasTHHUKAa OT €ro
IapamMeTpoB.

Tema 2. /lunamuxa.

[IepBsiit 3akoH HproToHa. MIHEpmanbHble cucTemMsbl OTcUéTa. [I[pUHIMI OTHOCHTEIBHOCTH
lNanmunes. HennepuumanbHble CHCTEMBI OTCUETA (OTIPEIETICHUE, TIPUMEPHI).

Macca Tena. Cuna. [IpuHIMn cynepnosuuuy Cuil.

Bropoit 3akoH HproTOHA 1711 MaTepuaibHONW TOUKH.

Tperwnit 3akoH HproTOHA /17151 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUSA. DKBUBAJICHTHOCTh I'PAaBUTALIMOHHOW U MHEPTHOM MaCCHI.

Cuna TsKecTH. 3aBUCHUMOCTh YCKOPEHHUSI CBOOOJHOTO TaJeHUs OT BBICOTHI HaJ
MOBEPXHOCTHIO IJIAHETHl M OT reorpauueckoi MmUpOThL. JIBIKeHHEe HEeOeCHBIX Tel U HX
ciyTHUKOB. 3akoHbl Kenepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, IBKyIIErocs ¢ yCKOpEHHEM.

Cuna tpenus. Cyxoe tpenue. Cuia TpeHUS CKOJBXKEHHS W CUJIa TPEHHS MOKOS.
Kosddunument tpenus. Cuiia conpoTUBIEHUS MpU ABMKEHUU Tella B JKMIKOCTH WIIM rase, eé
3aBUCUMOCTB OT CKOPOCTH OTHOCUTEIBHOTO JIBU>KEHHSI.

Hasnenue. ['mapocrarnueckoe nasienue. Cuiia Apxumena.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCHl: MOIUIMIHUKH, JIBUKCHHE
HCKYCCTBEHHBIX CITYTHUKOB.

emoncmpayuu.

Habmtonenue ABMKEHUS TN B HHEPLHUATIbHBIX U HEMHEPLMATIBHBIX CHCTEMax OTCUETA.

[IpuHUIKIT OTHOCUTEIBHOCTH.

Kauenne nByxX HLWJIMHIPOB WM WIIApOB Pa3HOM MacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPLIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHME PaBHOACUCTBYIOILIEH MPUITOKEHHBIX K TNy CHII C IPOU3BEICHUEM MACCHI Tela
Ha €ro YCKOPEHHUE B UHEPIUAIbHONU CUCTEME OTCUETA.

PaBeHCTBO cuil, BOBHUKAIOIIUX B PE3YJbTAaTe B3aUMOJICHCTBUSA TEIL.

N3mepenune macc no B3auMOJEICTBUIO.

HesecomocTs.

Bec tena nmpu yckopeHHOM MOABEME U MAJICHUH.

LenTpoOexHbIe MEXaHU3MBI.

CpaBHEHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKECHHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenune paBHOACHCTBYIONICH CUJI TIPU ABMXKEHUU OpycKa IO HAKJIOHHOM MIIOCKOCTH.

[IpoBepka THUIOTE3bI O HE3aBUCUMOCTH BPEMEHHM MBWKECHHUS Opycka MO HAKIOHHOU
MJIOCKOCTH Ha 33JJaHHOE PAaCcCTOSTHUE OT €r0 MacChl.

HccnegoBanue 3aBUCUMOCTUA CHJI YHPYTOCTH, BO3HUKAIOMIMX B MPYKHUHE U PE3UHOBOM
oOpasiie, oT ux aedopmarium.



W3yueHne qBMKEHUSI CHCTEMBI TeJl, CBA3aHHBIX HUTBIO, IEPEKUHYTON yepe3 JIErKuid OJIOK.

N3mepenune ko3 duirieHTa TPEHUS M0 BEIMYMHE YTI0BOr0 KOA(G(UIIMEHTa 3aBUCUMOCTH
Fip(N).

WccnenoBanue ABwkeHHs Opycka 10 HAKJIOHHOM IUIOCKOCTHM C  II€PEMEHHBIM
KO3 PHUIINEHTOM TPEHHUS.

W3yuenue nBuKeHMs rpy3a Ha Baly C TPEHHEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpallaTeIbHOE JBHKEHUE TBEPAOIO Tela.
MoMeHT cuiibl OTHOCUTENBHO ocu BpauieHus. [lneuo cumbl. CroxeHue cuil, TPUIOKEHHBIX K
TBEpIOMY Teny. LleHTp TsxecTu Tena.

VYcnoBust paBHOBECUS TBEPAOIO TeEA.

YcroitunBoe, HEYCTOMYMBOE, O€3pa3InuyHOE PAaBHOBECHE.

TexHnueckre ycTpOMCTBA M TEXHOJIOTMYECKUE ITPOLIECCHI: KPOHIITEHH, CTPOUTEIbHBIN
KpaH, peréryaTble KOHCTPYKIIHH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Buns! paBHOBeCHSL.

Yuenuueckuit sxkcnepumenm, nadopamopusvie padbomut, nPAKMUKYM.

HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TEJIA, UMEIOIIETO OCh BPALLICHHUS.

KoHcTpynpoBanne KpOHIITEHHOB U PACUET CUJT YIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPAOTO TEJIAa, UMEIOIIErO IUIOMIA/(b ONIOPHI.

Tema 4. 3axonvl coxpanenus 6 MexaHuke.

NMnynbsc mMaTepraibHOM TOYKH, CHCTEMBl MaTEpHUANbHBIX To4yeK. L[eHTp Macc cucreMbl
MaTepuaibHbIX TOUEK. Teopema 0 IBUKEHHUH LIEHTpa Macc.

NMnynbC cUIIbl M1 M3MEHEHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE IBIKEHHUE.

MoMeHT uMIynbca MaTepuadbHOW TOYKH. [IperncraBieHue O COXpaHEHMH MOMEHTA
HMITYJIbCa B EHTPAIbHBIX MOJIAX.

PaGora cunbl Ha MaloM U Ha KOHEYHOM mepemelnieHud. ['paduueckoe mpenacraBieHue
paboOTHI CHIIBI.

MOoUIHOCTh CHIIBIL.

Kunernueckass sHeprus MaTtepuaibHOW TOYKU. TeopemMa 00 M3MEHEHHHM KHHETHYECKOMN
SHEPIrUM MaTEePUAILHON TOUYKH.

[loTeHunaneHble U HENOTEHUHANIbHBIE CUibl. [loTeHumanbHas sHeprus. IloTennuansHas
SHeprusi ynpyro aepopmMupoBaHHOU MpyXuHbI. [loTeHIMaNbHAsS HEPTHs Tela B OJHOPOJIHOM
rpaBUTAlMOHHOM ToJie. IloTeHunanbHast sHEprus Tejla B IPaBUTALIMOHHOM MOJI€ OJHOPOIAHOTO
mapa (BHYTpU U BHE 11apa). Bropast kocMuueckasi CKopocTb. TpeTbst KocCMUYecKasi CKOPOCTb.

CBsi3p pabOTHI HEMOTCHIMAIBHBIX CUJI C U3MEHEHHUEM MEXaHHYECKOW PHEPTUU CHUCTEMBI
TeJl. 3aKOH COXPAaHEHHS] MEXaHUYECKOM SHEprHH.

Yupyrue u Heynpyrue CTOJIKHOBEHHMS.

VYpaBHeHue bepHymnu ais HIeaJbHOM KMAKOCTH KaK CIEICTBHE 3aKOHA COXPAaHEHUs
MEXaHUYECKOH SHEPTHH.

TexHudeckne yCTpONHCTBA M TEXHOJIOTMYECKUE IPOLIECCHI: ABMKEHUE DPAKET, BOJOMET,
KONEp, NPYKMHHBIM MUCTOJIET, THPOCKOII, PUI'YpHOE KaTaHUE Ha KOHbKAaX.

Jemoncmpayuu.

3aKOH COXpaHEHUs UMITYyJIbCa.

PeakTuBHOE ABMKEHUE.

W3mepenne MOITHOCTH CHUJIBI.

W3MeHeHue sHepruu Temna MpHu COBEpIICHUHN paboThI.



B3anMHble npeBpaleHus KMHETUYECKOM M NOTCHUMAJBHOW DHEPruil NpU JEHCTBUM Ha
TEJIO CHJIBI TSKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue 3Hepruu npyu cBOOOTHOM MAJCHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenue ummyibcea Tesna o TOpMO3HOMY IYTH.

W3mepenue cuiibl TArM, CKOPOCTU MOJIENH IEKTPOMOOUIISI U MOIHOCTH CUJIBI TSTH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TeJla C UMITYIbCOM CHJIBL.

HccnenoBanue coxpaHeHUs: UMITYJIbca IIPU YIPYTOM B3aUMOJEHCTBUMU.

N3mepeHne KNHETUYECKOW SHEPTHUH Teja 110 TOPMO3HOMY IIyTH.

CpaBHeHHE U3MEHEHUS TOTEHIIMAILHOM SHEPruu NMPYKUHBI ¢ pabOTON CHIIbI TPEHUSL.

Onpenenenre pabOThI CHIIBI TPEHUS MPU ABHKEHUU Tella 0 HAKJIOHHOM TIOCKOCTH.

Paznen 3. Moaexy/sipHasi puznka 1 TepMoIMHAMHUKA.

Tema 1. Ocrogbl MOIEKYNAPHO-KUHEMUYECKOT MeopU.

OcHoBHbBIE TOJIOKEHUSI MoJieKyaspHo-kuHeTnuecko Teopun (MKT), ux omnbsiTHOE
obocHnoBanue. Juddysus. bpoyHoBckoe nBKeHHE. XapakTep ABWKEHUS U B3aMMOJICHCTBUS
yacTull BeulecTBa. MoJenu CTpoeHusl ra3oB, )KUAKOCTEH U TBEPABIX TEJl U 0ObICHEHNE CBONCTB
BEI[ECTBA Ha OCHOBE 3TUX Mojened. Macca u pasmepbl MoJekyn (atomoB). KomumdectBo
BemecTBa. [loctostHHass ABorajapo.

TemoBoe paBHOBecue. TemmepaTypa u crnocoObl e€ m3Mepenus. lllkama Temmepatyp
enscns.

Mopnens uaealbHOTO Tra3a B MOJIEKYISIPHO-KMHETHUYECKONW TEOpUM: YacCTUIBI rasa
JBUKYTCSI XaOTUUECKU U HE B3aUMOJIEHCTBYIOT JIPYT C JPYTOM.

l'azoBbie 3akoHBl. YpaBHeHue MenneneeBa—Knaneiipona. AOcoJIfOTHas TemIepaTypa
(mkana temmneparyp KenbBuna). 3akon JlanmproHa. M3omporecchl B HII€aTbHOM Tasze ¢
MOCTOSIHHBIM KOJIMYEeCTBOM BemlecTBa. [ paduueckoe npepcraBieHrue U30MPOIIECCOB: U30TEPMA,
n30X0pa, u3obapa.

CBsA3b MEXKIy [aBJICHUEM M CpPEIHEW KHWHETHYECKOW OHHEPruer MOCTyNaTeabHOIro
TEIJIOBOTO JIBWKEHUS MOJIEKYN HJAeaIbHOro Ta3a (OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-
KMHETUYECKOM TeOprH UAeaIbHOro rasa).

Cs3p  abCONIOTHOM  TeMIlepaTypbl TEPMOJMHAMUYECKOW CHCTEMBI CO  CpelHel
KHMHETUYECKOM 3HEprueil NoCTynaTeIbHOrO TEIVIOBOTIO JIBUKEHHUS €€ YaCTHULL.

Texnuueckre ycTpoilcTBa M TEXHOJIOTMYECKHE TPOIECCHl: TEPMOMETp, OapomeTp,
MOJIy4eHUE HAHOMATEPHAJIOB.

emoncmpayuu.

Mopenu IBUKEHHUS YaCTUL BELIECTBA.

Monens OpOYHOBCKOTO IBUYKEHUSI.

Buneoponuk ¢ 3anuchio peabHOTO OPOYHOBCKOTO JIBUXKEHUSI.

Huddy3us xunkocreil.

Mopgpens onbita [TepHa.

[IpuTskeHre MONEKyIL.

Mogenu KpUCTAIIIMYECKUX PELIETOK.

HaGnronenue u nccieoBaHue H30MpOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padbomul, npaKmuxym.

HccnenoBanue npoliecca ycTaHOBIIEHHS TETJIOBOTO PaBHOBECHUS IPU TEMJI000MEHEe MEXKIY
ropst4eit ¥ X0JIOJHOM BOJOM.

N3yueHne u30TEpMHUECKOro Impolecca (PEeKOMEHJIOBAaHO MCIOJIb30BaHUE IU(PPOBOH
nabopaTopun).

N3yuenue n30X0pHOro Inporecca.

N3yuenne nzobapHoro npouecca.

[IpoBepka ypaBHEHUSI COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunol.



Tepmonunamuueckas  (TZ)  cucrema. 3ajaHMe  BHEIIHUX  YCIOBHM A
TEPMOAMHAMMYECKOM  cuUCTeMbl. BHemHue u  BHyTpeHHMEe napamerpsl. [lapamerpsl
TEPMOJIMHAMHYECKON CUCTEMBI KaK CPEJHUE 3HAYEHMs BEIMUMH, ONKCHIBAIOIIMX €€ COCTOSHUE
Ha MUKPOCKOIIUYECKOM YPOBHE.

HyneBoe nauano tepmoauHamuku. CaMOnpou3BOJIbHAS peflakcalus TEPMOIMHAMUYECKON
CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopnenb uaeanbHOro rasa B TEPMOJMHAMUKE — CHCTEMa YpPaBHEHUN: YypaBHEHUE
MenneneeBa—Knaneiipona 1 BpIpaK€HUE JUIsI BHYTPEHHEH JHEPIrUM. Y CIOBUS NPUMEHHUMOCTH
9TOM MOJENU: HHM3Kasg KOHILIEHTpalMsl 4YacTULl, BBICOKHE TeMIepaTypbl. Brlpaxenue s
BHYTPEHHEH 3HEpPruy 0IHOATOMHOTO HJ1€aJIbHOIO rasa.

KBa3ucratuueckre u HeCTaTUYECKUE TPOIIECCHI.

OnemeHTapHas paboTa B TepMOJUHAMUKe. Brruucienue padboTsl 1o rpaduky mpoiecca Ha
pV-auarpamme.

Termonepenauya kak crnoco®0 HW3MEHEHHS BHYTPEHHEH OHHEPruM TEepMOJIMHAMHYECKON
cucTteMbl 6e3 coBepieHus padoTsl. KoHBeKIIMs, TEMIONPOBOIHOCTD, U3TyUEHHE.

KonnuectBo Ttemnotel. TemnoéMKoCTh Tena. YaenbHas W MOJSIpHAs TEIUTOEMKOCTH
BElIECTBA. YpaBHeHHE Maiiepa. YaenbHas TEIJIOTa CropaHus TOIuIMBa. Pacué€r kommyecTBa
TEIUI0THI IpH Terionepenade. [lonstue 06 annadbatHoM mpoiiecce.

[lepBrIif 3akOH TepMoaAUHAMUKU. BHyTpeHHsist sHeprus. KomudecTtBo TemnoTel U paboTta
KaK Mepbl U3MEHEHUsI BHYTPEHHEH SHEPIHUH TEPMOJMHAMHYECKON CUCTEMBI.

Bropoil 3akoH TepMOOMHAMUKHM [UIsi PABHOBECHBIX IIPOLIECCOB: YEpPe3 3aJIaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJUHAMHUYECKON CHUCTEMBbl NMPOXOAMT €IWHCTBEHHas aauadara.
AOcouroTHas TeMIiepaTypa.

Bropoli 3ak0H TEpMOAMHAMUKH JJIsi HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXKHO IE€PENATh
TEIJIOTy OT Ooyiee XOJIOAHOTO Tena K Oosee Harperomy 0e3 kommencanuu (Kimaysmyc).
HeoOpaTtumMocTs NpUPOIHBIX MPOLIECCOB.

[Tpuniune! geiicTBus TermoBbix mamuH. KIT/I.

MakcumanbHoe 3HaueHue KIT. [{ukn Kapno.

OKOJIOTUYECKHE ACIEKTHl MUCIOJIb30BaHUS TEIUIOBBIX ABHraresel. TemioBoe 3arps3HeHue
OKPY’KAIOILIEN CPEJIBI.

TexHuyeckne yCTpONCTBA M TEXHOJIOTMUYECKUE MPOLECCHI: XOIOAWIBHUK, KOHIULIMOHED,
IU3ENIbHBIA U KapOHOpaTOpHBIA JBUTaTeNM, MapoBas TypOMHA, IOJY4YEHHE CBEPXHU3KHX
TEMIIEpaTyp, YTWIM3ALHA «TEIUIOBBIX» OTXOJOB C HCIOJIB30BAHMEM TEIJIOBOIO HACOCA,
yTUIM3aKs OMOOPraHUYECKOTO TOIUINBA ISl BBIPAOOTKHU «TEIJIOBOMY U 3JIEKTPOIHEPIHH.

Hemoncmpauuu.

W3meHeHue TemMneparypsl Ipu ainadaTH4ecKOM paclIupeHHH.

Bo3nymHoe orauso.

CpaBHEeHUE yAEIBHBIX TEINIOEMKOCTEH BELIECTB.

CrniocoObl U3MEHEHUS BHYTPEHHEH 3HEpruH.

HccnenoBanue aquabaTHOro mnporecca.

KoMmproTepHbIie MOJIEN TEIIOBBIX ABUTATEIEH.

Yuenuueckuit sxcnepumenm, nadopamopnuie pabomuol, npaKmuKym.

N3mepenue yaenbHOM TEIIOEMKOCTH.

HccnenoBanue nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aguabaTHOro mnporecca.

N3ydyeHne B3aMMOCBSI3U DHEPTMM MEXMOJIEKYJISIPHOTO B3aUMOJEHCTBUS U TEMIIEPATyphl
KHUIIEHHUS KUAKOCTEH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Dazoevie nepexoowi.

[TapooOpazoBanne u KOHAeHcanus. VcrmapeHue W KWIeHHE. YJenbHas TermsoTa
napooOpa3oBaHUsL.



Haceiennsie ¥ HeHachllleHHble mapbl. KadecTBeHHass 3aBUCHUMOCTh IJIOTHOCTH U
JABJICHUSI HACBIIIEHHOTO Tapa OT TEeMIIepaTyphl, UX HE3aBUCHUMOCTb OT 00bEMa HACBHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIEPATYPbI KUTICHUS OT JIABJICHUS B KUJKOCTH.

BrnaxxHocTh Bo31yxa. AGCOMIOTHAS U OTHOCHTEIbHAS BIIAYKHOCTb.

TBépnoe Teno. Kpucramnuueckne u amopdHbie Tena. AHU30TPOIHS CBOWCTB KPUCTAJLIOB.
[InaBnenue u KpucTayUIM3anus. Y JefbHas TerioTa miasieHus. CyOmumarus.

Hedopmaruu tBEpAOro Tenma. Pacrsokenwe u cxarwe. Cosur. Monyns FOnra. Tlpenen
yrapyrux aegopmaruii.

TemtoBoe pacmmpeHne KUAKOCTEH U TBEPABIX Tell, 00BEMHOE U JIMHEHHOE pacIIupeHHUE.
AHTapMOHHU3M TEIUIOBBIX KOJICOAHWW YaCTHI] BEIIECTBA KaK MPUYMHA TETUIOBOTO PaCIIMPEHUS
Ten (Ha KaYECTBEHHOM YpPOBHE).

[IpeoGpa3oBanue s3HEPTUH B (Pa30BBIX MEPEXOAAX.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

[ToBepxHocTHOE HaTspKeHHE. KoadduineHT moBepXHOCTHOTO HaTshKeHus. KanmusuisipHbie
siBNeHUs. J[aBieHne oy MCKpUBIEHHON MMOBEPXHOCTHIO KuAK0oCTH. @Popmyna Jlammnaca.

TexHuueckre YCTPOMCTBA UM TEXHOJOTHYECKHME TIPOILIECCHI: KHUAKUE KPUCTAILIBI,
COBpPEMEHHBIE MaTePUAIBI.

emoncmpayuu.

TennoBoe pacmmpeHue.

CBolicTBa HACHIIIEHHBIX apOB.

Kunenne. Kunenue npu noHW>KEHHOM JaBJICHUU.

N3mepenune cuitbl TOBEPXHOCTHOTO HATSHKEHUS.

OMnBITHI ¢ MBUIBHBIMHM TNIEHKAMMU.

CmaunBanue.

Kanunnspaele siBneHus.

Moeny HEHEIOTOHOBCKOM JKUIIKOCTH.

CriocoObl U3MepeHus BIaKHOCTH.

HccnenoBanue HarpeBaHus U IUIABJIICHHS KPUCTAILIMYECKOTO BEILIECTBA.

Buasr nedopmariuii.

Hab6nronenue maneix aedopmariuii.

Yuenuueckuit sxkcnepumenm, nadopamopnsie padomut, nPAKMUKYM.

N3ydeHune 3akOHOMEPHOCTEN UCTTapEHUS )KUIKOCTEH.

N3mepenue yaenbHOM TEIIOTHI IIABJIECHUS JIbJA.

N3yueHue cBOWCTB HACHIIIEHHBIX MIAPOB.

N3mepenue abCoNMIOTHON BIaKHOCTH BO3yXa U OIICHKA MAacChl TapOB B IOMEIICHHH.

N3mepenue kodpduirieHTa moBEepXHOCTHOTO HATSKEHUSI.

N3mepenue moaynsa FOnra.

HccnenoBanue 3aBUCUMOCTH JiepopMaIiii pe3NHOBOTO 00pasiia OT MPHIIOKEHHOH K HEMY
CHUJIBL.

Pasznea 4. DiiekTpoauHamMuka.

Tema 1. dnekmpuueckoe none.

DnekTpu3alus Tea U e€ MpOsIBICHUA. DIEKTpUUYECKUi 3apsal. J(Ba BuIa 3JIE€KTPUUYECKUX
3apsaoB. [IpOBOJHMKM, IUAIEKTPUKH M TOJYNPOBOJHUKH. DJIEMEHTAPHBIN 3JIEKTPUUYECKUN
3aps/l. 3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsija.

B3aumopeiictue 3apsinoB. Toueunsie 3apsaabl. 3akoH KynoHa.

Dnekrpuyeckoe nose. Ero neiictBrue Ha 31eKTPUUECKUE 3apsi/bl.

Hanpsoxéanocts anexkrpuueckoro mouisd. [IpoOuenii 3apsa. JlMHMM HanpsbkEHHOCTH
EKTpUYecKoro noist. OJHOPOIHOE IIEKTPUUECKOE TOJIE.

[ToTeHManbHOCTh ANEKTPOCTATUUECKOTO TOJIA. Pa3HOCTh MOTEHUMANOB U HAIpsOKEHUE.
[loTeHumaneHass  »sHeprus  3apAga B DJIEKTPOCTATUYECKOM  TOJIE. [ToTenuuman



NIEKTpOCTaTUYECKOTO MOoisl. CBSA3b HANPSDKEHHOCTH MOJS M Pa3HOCTH IOTEHIMAJIOB IS
AJIEKTPOCTATUYECKOTO MOJIS (KaK OJHOPOJIHOT0, TaK U HEOJHOPOJHOTO).

[IpuHIMI cynepno3uuy 3IEKTPUUECKUX MOJIEH.

[Tone Toweunoro 3apsaa. Ilone paBHOMepHO 3apsbkeHHOU cdepsl. Ilome paBHOMEpHO
3apshkeHHOro 1o o0BEMy miapa. [lorme paBHOMEpHO 3apsHKEHHONW OECKOHEYHON IUIOCKOCTH.
KaprrHbl nMHUN HANPSHDKEHHOCTH ATUX MTOJIEH U SKBUITOTEHIMAIBHBIX IOBEPXHOCTEMN.

[IpoBOAHMKY B 3IEKTPOCTATUUECKOM II0JIE. Y CIIOBUE PABHOBECHUS 3aPsI0B.

JIMDIIEKTPHUKY B 3JIEKTPOCTATUYECKOM MOJI€E. JIMAIeKTprudecKas MIPpOHULAEMOCTh BELIECTBA.

Konnencarop. OneKTpoEMKOCTh  KOHJEHCATOPA. ONEeKTPOEMKOCTh  IUIOCKOTO
KOHJIEHCATopa.

[TapamenpHOE€  coenuHeHHe  KOHAeHcaTopoB.  IlocnenoBarenpHOE — coequHEHUE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHAEHCATOPA.

JIBr>KeHre 3apsKE€HHOW YaCTULIbI B OJTHOPOJHOM JJIEKTPUYECKOM TIOJIE.

TexHuueckre yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: BJIEKTPOCKOI, IEKTPOMETP,
AIIEKTPOCTATUYECKAs 3aIUTA, 3a3eMJICHUE IEKTPOIIpruOOpoB, KOHAEHCATOPHL, reHepaTop Ban ne
I'paada.

emoncmpayuu.

YCeTpoiCTBO M MPUHLMUIT JEHCTBUSA AJIEKTPOMETPA.

DIIEKTpUYECKOE TT0JIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTpUYECKOE IT0JIE IBYX 3apsKEHHBIX TUIACTHH.

Mogenb snexkTpocTaTudeckoro reneparopa (Ban ne ['paada).

[IpoBOAHMKY B 3INEKTPUUECKOM TOJIE.

DIIEKTpOCTaTUUYECKas 3alUTa.

YCTpolCTBO M AEHCTBHE KOHJIEHCATOPA MOCTOSHHON M IEPEMEHHOM EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCAaTOopa OT IUIOIaJAd ILJIACTHH,
pacCTOSTHUSA MEKy HUMH U TUAJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus AMEKTPUIECKOro MOJIs 3apsSyKEHHOTO KOHIEHCaTOopa.

3apszKa 1 pa3ps/ika KOHIEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nadvopamopuvie padbomut, nPAKMUKYM.

OueHka cu1 B3auMOJCHCTBUS 3apSyKEHHBIX TEJ.

Habmonenue npeBpaiieHust SHEPTUU 3apsDKEHHOTO KOHJIEHCATOpa B SHEPTUI0 M3IIydeHUs
CBETOHMO/1a.

N3yuenue npoTekaHus TOKa B LIETIH, COACPIKALLEH KOHAEHCATOP.

Pacripenennennie  pasHOCTM TOTEHUHUANOB (HANpSOKEHHsS) TIPU  MOCIEAO0BATEIHLHOM
COEIMHEHUH KOH/IEHCATOPOB.

HccnenoBanue pa3psga KOHACHCATOPA Yepe3 PE3UCTOP.

Tema 2. Illocmosannwlit 31eKmpuydeckKuii mox.

Cuna Toka. [IoCTOSIHHBIN TOK.

VYcnoBus CylIECTBOBAHMSI IOCTOSIHHOIO — AJIEKTPHUUYECKOrO TOKA. VICTOUHMKHM TOKa.
Hanpspoxkenne U u 1C E.

3akoH OMa Juid ydacTKa [enu.

ONEKTPUUYECKOE  CONMPOTHUBIIEHWE.  3aBUCHMOCTb  CONPOTHUBIEHUS  OJHOPOJHOTO
IIPOBOJHMKA OT €ro JUIMHBI W IIJIOUIaJM TIONEPEYHOTO CEYEHHs. YEIBHOE CONPOTUBIICHHUE
BEIIECTBA.

IlocnenoBarenpHOE, MNapaUIeNbHOE, CMEIIAHHOE COEIUHEHHE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX AeKTpuueckux nenen. [lpasuna Kupxroda.

Pabota snexrpuueckoro Toka. 3akoH Jxoyms—Jlenuna.

MOIIHOCTB IEKTPUUYECKOTO TOKA. TemIoBas MOLUIHOCTD, BBIJIENIEMAs HA PE3UCTOPE.

OJIC u BHyTpEHHEE CONpPOTHBIIEHHE HCTOYHMKA ToKa. 3akoH OMa uid NOJIHOU
(3aMKHYTOM) 27eKTpUUecKoil nenu. MoITHOCTh HCTOYHMKA TOKa. KopoTkoe 3amMbIKaHue.



KonneHcarop B 11enu NOCTOSIHHOTO TOKa.

TexHuueckrue yCTPOUCTBA M TEXHOJOTHYECKHE MPOIECChl: amMIepMeTp, BOJIBTMETP,
peocTaT, CUETYMK AINEKTPUIECKOM SHEPTUH.

Jemoncmpayuu.

N3mepenue cuiibl TOKa U HAITPSDKEHUS.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT HANPSDKCHHUS JJIs PE3UCTOPA, JIAMIIBI
HaKaJIUBaHUS U CBETOIHO/IA.

3aBUCUMOCTb COINPOTHUBJICHUS IWIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, ILJIOIIAIA
MOTEPEYHOT0 CEUCHHUS U MaTepuaa.

UccnenoBanue 3aBUCHUMOCTH CHJIBI  TOKa OT COMNPOTUBIICHHUS TIPH  TOCTOSTHHOM
HaIpPsHKEHUU.

[Ipsimoe u3mepenne DJIC. KopoTkoe 3amMbIkaHWE TAIbBAHUYECKOTO AJIEMEHTa M OIIEHKa
BHYTPEHHETO COTIPOTHBIICHUS.

CriocoObl coelMHEHNs UCTOYHUKOB Toka, DJ]C Garapei.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXIY MOTIOCAMUA MCTOYHHKA TOKA OT CHJIBI TOKa
B IICTIH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomel, npakmuxym.

HccnenoBanue cMemaHHOTO COEIMHEHUST PE3UCTOPOB.

N3mepenue yaenpHOTO COMPOTUBIIEHHUS TTPOBOTHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAMPSDKEHUS IS JIAMITbI HAaKaTUBaHMUSL.

YBenuueHue mpeaena u3MEpeHus amnepMeTpa (BOJIbTMETPA).

N3amepenne D/IC 1 BHYTpEHHETO COMPOTUBIICHHS] ICTOYHUKA TOKA.

Uccnenosanue 3aBucumoctu IJ]C raapBaHUYECKOT0 3JIEMEHTA OT BPEMEHU MPU KOPOTKOM
3aMbIKaHUH.

HccnenoBanue pa3HOCTH MOTEHLMATIOB MEX/Y MOJIFOCAMU MCTOYHUKA TOKA OT CHJIBI TOKa
B LICTIN.

HccnenoBanue 3aBUCUMOCTH MOJIE3HON MOITHOCTH HCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

DnekTpuyeckas MNPOBOAMMOCTh PA3IMYHBIX BEIIECTB. OJIEKTPOHHAS IMPOBOJIUMOCTD
TBEPABIX ~ METAJIOB.  3aBHUCUMOCTb  CONPOTHUBIIEHUS ~ METaUIOB  OT  TEMIEpPaTyphl.
CBepXIpoBOIUMOCTb.

DIIEKTPUYECKHUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[HonynpoBoanuku. CoOcTBeHHass W MpPHUMECHas MPOBOJUMOCTb IOJYIIPOBOAHHUKOB.
CaoiicTBa p—n-niepexona. [TomynpoBoHUKOBBIE PUOOPHI.

DNEeKTPUUYECKUN TOK B AJIEKTPOJIUTAX. DJNEKTPOIUTHYECKAs AUCCOLHUAIUS. DIEKTPOIIH3.
3akonbl Dapazes ISt SJIEKTPOIHU3a.

OnekTpuueckuid TOK B razax. CaMOCTOSTENBHBIA M HECAMOCTOSITENBHBIN pas3psi.
Pa3nuynHbie THUIBI caMOCTOSTENLHOTO pa3psaa. Monnus. [Tna3ma.

Texnuueckne yCTpOWCTBa U MPAKTUYECKOE TMPUMEHEHHE: Tra3opa3psiiHbIe JIaMIIbL,
AIIEKTPOHHO-JTy4eBasi TPyOKa, MOIYHNPOBOAHUKOBBIE MPUOOPHI: IHOJ, TPaH3UCTOp, (poTomuon,
CBETONMOJ, TalbBaHWKA, padUHUPOBAHUE MEIU, BBIMJIABKA AaOMHUHHUSA, OJIEKTPOHHAS
MHKPOCKOTIHSI.

Jemoncmpayuu.

3aBUCHUMOCTD COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB JEKTPOJIUTOB.

3akoHbI 2ekTposinza Dapanes.

HckpoBoii pa3psia 1 NpOBOAMMOCTH BO3AyXa.

CpaBHeHME TPOBOJUMOCTH METAJIJIOB U TIOJIYNIPOBOJHUKOB.

OaHOCTOPOHHSISI TPOBOJIUMOCTh AUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

Habmonenue snexrponusa.



W3mepenue 3apsia 0JTHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCMMOCTH CONPOTUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOJA.

Du3uyecKHil NPAKTUKYM.

Crnioco6bI n3MepeHus (PU3NYECKUX BEIUYHH C MCIIOJIb30BAaHHUEM aHAIOTOBBIX M IIU(PPOBBIX
U3MEPUTENbHBIX TMPUOOPOB U KOMIBIOTEPHBIX JaTUYMKOBBIX CHCTEM. AOCOJIIOTHBIE U
OTHOCHTEIIbHBIE  TIOTPEIIHOCTH  W3MepeHud  (usmueckux BenmuuuH. OLeHKa  TpaHHMIl
IIOIPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUW, WCCICNOBAHUM 3aBUCHUMOCTEH  (pu3MyecKkux
BEJIMYUH, MPOBEPKA MPEITIOKEHHBIX THIOTE3 (BBIOOp M3 padOT, ONMMCAHHBIX B TEMATUYECKHUX
pasnenax «Y4eHUYEeCKUH IKCIIEPUMEHT, Tab0paTOpHbIE PaOOThI, MPAKTUKYM)).

MexnpeameTHble CBSI3HU.

N3yuenne kypca ¢usuku yriyonéHHoro ypoBHs B 10 kiacce OoCyIIecTBIsSETCS ¢ yUETOM
COJIEp/KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MAaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu U TEXHOJOTHUH.

Mestcnpeomemmnsvie nonamusa, c6A3aHHble C UIYUECHUEM MEMO008 HAYUHO20 NOZHAHUA:
sBJIICHUWE, Hay4yHbId (pakT, rumoresa, Qu3nyeckas BeIMYMHA, 3aKOH, Teopus, HaOIIOJEHUE,
AKCIEPUMEHT, MOJICIMPOBAHUE, MOJIEIb, U3MEPEHHE, IOTPEIIHOCTH U3MEPEHU, U3MEPUTENbHbIE
pubopsl, HUPpoBas 1adopaTopusl.

Mamemamuka: peuieHne cucteMbl ypaBHeHui. Jluneilnas QyHkuus, mapabona,
runep6oia, ux rpaduky u cBoiictsa. Tpuronomerpuyeckue GyHKIMHU: CHHYC, KOCUHYC, TAaHT€HC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOphl M MX MPOEKIUH Ha OCU
KOOPJMHAT, CJI0KEHUE BEKTOPOB.

buonozusa: Mmexanndeckoe ABWKCHHUE B )KMUBOW mpupoje, muddy3us, 0CMOC, TEII000MeH
KUBBIX  OPraHU3MOB, TEIUIOBOE  3arpsA3HEHHE  OKpYyXalolled  cpeibl,  yTUIM3alus
OMOOPraHNYECKOTO TOIJIMBA JJISi BBIPAOOTKH «TEIIOBOW» M 3JEKTPOIHEPTUH, MOBEPXHOCTHOE
HaTSKEHHE U KallWJUIApHBIE SBJICHUS B IPUPOJIE, AEKTPUUECKUE SIBJICHUS B dKUBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIeCTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, oJydeHre HaHOMATepPHAaJlOB, TEIJIOBbIE CBOMCTBA TBEPABIX TN, )KUJKOCTEH U
ra3oB, OKUJKHE KPHUCTAUIbI, OJJIEKTPUYECKUE CBOMCTBA METAUIOB, AJICKTPOIUTHYECKAS
JMCCOLIMAINs, TalbBaHUKA, JIEKTPOHHAS MUKPOCKOIIHS.

TI'eozpaghua: BnaxxHOCTb BO3yXa, BETPBL, OApOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue JBUKEHHI C UCIIOIb30BAHUEM MEXAaHU3MOB, YUET CYXOro U
KUJAKOTO TPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKIMH (KPOHIUTEHH, pemérdyarbie
KOHCTPYKIIMH), UCIIOJIb30BaHUE 3aKOHOB COXPAaHEHUSI MEXAaHUKHU B TEXHUKE (THPOCKOI, BOJOMET
U Jpyrue), JIBUTATeNlb BHYTPEHHETO CropaHus, MapoBas TypOMHa, OBITOBOI XOJIOAWUJIHHUK,
KOHJUIIMOHEP, TEXHOJIOTUW TOJYYEHHUsT COBPEMEHHBIX MaTepuaioB, B TOM  YHCIE
HAHOMATEPUAJIOB, W  HAHOTEXHOJOTHH,  DJJEKTPOCTAaTHYeCKas  3alluTa,  3a3eMJICHUE
ANIEKTPOTPUOOPOB, ra30Pa3psIHbIE JAMIIbI, TOJIYIPOBOTHUKOBBIE TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Pa3nen 4. DiuekrpoauHaMuka.

Tema 4. Maznummnoe none.

B3aumopneiicTBuE MOCTOSIHHBIX MAarHMTOB M IIPOBOJHUKOB C TOKOM. MarHutHoOe IOJIE.
Bekrop marauTHOM MHAYKUMHK. [IpuHIMI Cyniepno3uuy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHOU
UHIYKLUN.

MarsnuTHOe TOoJe MPOBOJHUKA C TOKOM (TPSMOIO IMPOBOJHHUKA, KATYIIKH M KPYroBOTO
BuUTKa). OmbIT DpcTena.

Cuna AmMniepa, €€ HalpaBJIEHUE U MOYJIb.



Cuna Jlopenua, e€ HampaBiieHHE€ U MOIYJb. JIBMKEHUE 3apsiHKEHHOM 4YacTUIbl B
OJTHOPOJJHOM MarHUTHOM moJie. PaboTa cuibl Jlopenna.

MarunuTHoe noJie B Belectse. @eppoMarHeTuky, napa- U JuaMarHeTUKH.

TexHuueckre yCTpPOWCTBA W TEXHOJOTHYECKHE MPOIECChl: NMPUMEHEHHE IOCTOSHHBIX
MAarHuTOB, JJIEKTPOMArHUTOB, TECTEP-MYIbTUMETpP, JJIEKTPOJBUTATENb SKOOM, yCKOpUTENIU
3JIEeMEHTapHBIX YaCTHII.

Jemoncmpayuu.

Kaptuna nuHMI WHAYKIMM MarHUTHOTO II0JIA TIOJIOCOBOTO U IOJKOBOOOpPa3HOIO
MOCTOSTHHBIX MarHUTOB.

Kaprtuna nuHMi MarHMTHOM WHAYKUIMUA TOJsA JUIMHHOTO TIPSIMOTO TPOBOJHUKA U
3aMKHYTOTO KOJIBIIEBOTO MTPOBOIHUKA, KATYIITKUA C TOKOM.

B3anmopeiictBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Awmrmepa.

[HevictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

HaGnronenue nBuKeHUs Mmydka 3JIEKTPOHOB B MATHUTHOM TIOJIE.

[IpuHIMI eHCTBUS 37EKTPOU3MEPUTENIHHOTO IPUOOPa MarHUTOIIEKTPUUECKOM CHCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomel, npakmuxym.

HccnenoBanne MarHuTHOTO TOJISt TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBoiCTB (heppoMarHeTUKOB.

HccnenoBanue AeCTBUS MOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunsl Amimepa.

N3ydeHune 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Onpenenenre MarHMTHOM MHAYKIIMU Ha OCHOBE U3MEPEHUS CUJTbI AMIIepa.

Tema 5. dnekmpomacHumHan UHOYKYUAL.

SIBrieHne HANeKTpOMarHUTHOW MHAYKIWU. [loTok Bekropa marHuTHOW MHAYKIMU. DJC
WHAYKIIMU. 3aKOH 3JEKTpOMarHUTHOW uHOykuuu Papaned. BuxpeBoe snekTpuyeckoe IMoJIe.
Toku Dyko.

OJIC MHAYKIMHY B MPOBOIHUKE, IBIKYIIEMCS B OJHOPOIHOM MarHUTHOM TI0JIE.

[IpaBuno Jlenna.

NunyktuBHOCTh. Karylika HMHIYKTMBHOCTM B L€NM MOCTOSIHHOTO TOKa. JSIBiIeHue
caMmouHAyKiuu. IJIC caMOUHIYKIIH.

DHeprusi MarHUTHOT'O MOJIsI KATYIIKU C TOKOM.

DIEeKTPOMAarHuTHOE I0JIE.

TexHuueckre yCTpOMCTBA M TEXHOJOTMYECKHME IPOLECChl: HWHAYKIHOHHAS II€Yb,
COJICHOU/I, 3alIUTa OT IEKTPU3ALNHU TE NPU JIBUKEHUH B MATHUTHOM T10JI€ 3EMIIH.

Hemoncmpauuu.

Habmtonenue sSiBjaeHMs 3J€KTPOMAarHUTHOM MHYKIIHH.

UccnenoBanue 3aBucumoct IDJIC MHAYKIMU OT CKOPOCTHM HM3MEHEHUS MarHUTHOTO
MOTOKA.

IIpaBuno Jlenna.

[Tagenune MarauTa B amOMUHUEBOH (MeAHOM) TpyOe.

SIBneHne caMOMHIYKIUH.

Uccnenoanue 3aBucumoctu J/]C caMOMHAYKIHMH OT CKOPOCTH M3MEHEHHUs CUJIbI TOKa B
LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

HccnenoBanue siBIIEHUS 3J€KTPOMArHUTHOM UHIYKIIMH.

Ornpeznenenre UHAYKIUKA BUXPEBOTO MATHUTHOTO TOJISL.

UccnenoBanue siBIIeHUs CAaMOUHTYKIIUH.

COopka MoeNH NEKTPOMArHUTHOTO Te€HepaTopa.

Pasnen 5. KosieGanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.



Konebarenbnas cucrema. CBOOOJHBIE KOTEOAHMUS.

l'apmonnueckue  konebanus.  KuHemarnueckoe W JUHAMHUYECKOE  OINMCAHHE.
OHepreTuyeckoe ONucaHue (3aKOH  COXpaHEHUs  MEXaHU4eCKOW sHeprum). BriBox
JMHAMUYECKOTO ONHMCAHUS TapMOHMYECKMX KOJeOaHMi M3 HX OHEPreTHYEeCKOro U
KMHEMAaTUYECKOTO OITMCAHUSL.

Ammuatyna u ¢asza kosiebanuid. CBsi3b aMIUTUTYIIBI KOJICOAHWH HCXOIHOW BEIMYUHBI C
aMIUIUTYy1aMU KoJie0aHui €€ CKOPOCTU U YCKOPEHUSI.

[lepuon u wactoTa kosiebanuii. [lepron ManbIx CBOOOAHBIX KOIEOAHUH MAaTEMaTHUYECKOTO
MasTHUKa. [lepros cBOOOIHBIX KOJIEOAHUN MPYKMHHOI'O MasiTHUKA.

[lonsTne o 3aryxatromux KoseOaHusiX. BblHyXkaeHHble koneOaHus. Pesonanc.
Pe3onancHas kpuBas. BinusiHue 3aTyxaHusi Ha BUJ pe30HAHCHON KpUBOW. ABTOKOJI€0aHUS.

TexHuueckue yCTpONHCTBA M TEXHOJOTMYECKHE IPOLIECChl: METPOHOM, 4Yachl, Kadesu,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceficMorpad.

Jemoncmpayuu.

3anuch KoaebaTenbHOro JBUKEHMUSL.

Habnroienne He3aBUCHMOCTH MepHoJia MaJIbIX KOJIEOAHUH I'py3a Ha HUTU OT aMIUIMTY/IbI.

HccnenoBanue 3aTyxarmux KoyieO0aHWi U 3aBUCUMOCTH TEPUO/Ia CBOOOIHBIX KOJeOaHMi
OT COMPOTHBIICHUSI.

UccnenoBanue konebaHWil rpy3a Ha MAcCUBHOM MpPYXHMHE C LEIbI0 (popMUpoBaHUs
Mpe/icTaBiIeHU 00 UaealbHON MOJIENIN MPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHMsI SHEPTUU NpU KoJIeOaHUSIX rpy3a Ha IPYKUHE.

HccnenoBanue BEIHYKJICHHBIX KOJICOAHUH.

Ha6nronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomul, nPAKMuKyMm.

N3mepenne nepuoja cBOOOAHBIX KOJEOAHUI HUTSIHOTO M MIPYKUHHOTO MasiTHUKOB.

N3yueHne 3aKOHOB IBUKEHUS Tejla B X0/I€ KoleOaHUH Ha yIpyroM IOJIBECe.

W3ydyeHne NBMKCHMSI HUTSHOTO MasiTHUKA.

IIpeoOpazoBaHue SHEPTUH B IPY’KUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/Ibl 3aTyXaIOMIMX KOJEOaHU.

HccnenoBanue BEIHYKJEHHBIX KOJIEOaHU.

Tema 2. DnekmpomazHummnoie Koaedanu.

Konebarenbubiit koHTyp. CBOOOAHBIE 3JEKTPOMAarHUTHbIE KOJIEOAHUS B HICAIBLHOM
kosebarenbHOM KoHType. Popmyna Tomcona. CBsi3p aMIUIUTYZAbl 3apsia KOHAEHcATopa ¢
aMIUTUTYAOM CUJIBI TOKA B KOJIEOATEIIbHOM KOHTYpE.

3aKOH COXpaHEHUs SHEPruM B UJCaIbHOM KOJIeOaTeIbHOM KOHTYpE.

3aryxarolue 3JIEKTPOMArHuTHbIE KOJIeOaHUs. BBIHYXJE€HHBIE 3JIEKTPOMAarHUTHbBIE
KoJeOaHusl.

IlepemenHbIli TOK. MOIIHOCTP NEPEMEHHOIO TOKAa. AMIUIMTYJHOE M JEHCTBYIOLLEE
3HAa4eHHE CHJIbl TOKA U HAIlPSDKEHUS MPU PA3IUYHON opMe 3aBUCUMOCTH IIEPEMEHHOTO TOKA OT
BPEMEHHU.

CuHyconanbHbIN IEPEMEHHBIN TOK. Pe3UCTOp, KOHAEHCATOP U KaTyllKa WHAYKTUBHOCTU
B LIENIM CUHYCOMJIAJIBHOTO NIEPEMEHHOTO TOKA. Pe30HaHC TOKOB. Pe30HaHC HaNpsuKEeHUI.

WneanbHblil Tpancdopmatop. [IponsBoacTBo, nepepada U morpeOieHue >IEKTPUUYECKON
SHEPIruH.

OKOJIOTUYECKHE PHUCKHM IPH INPOU3BOJCTBE 3JIEKTpOodHEpruu. KynbTypa Mcnosib30BaHusA
JIEKTPOIHEPTUH B NOBCEAHEBHOMN KU3HHU.

TexHudeckne yCTpONHCTBA M TEXHOJOTHYECKUE IIPOLIECCHI: DJIEKTPUUECKUN 3BOHOK,
reHepaTop NEPEMEHHOIO TOKA, JIMHUU JIEKTpOIIepeiay.

Jemoncmpayuu.

CB006OIHBIE NIEKTPOMArHUTHBIE KOJIeOaHMS.

3aBUCHUMOCTB YaCTOTHI CBOOOTHBIX KOJ€0aHUH OT MHIYKTUBHOCTH M €MKOCTH KOHTYpa.



OcumsuiorpaMMbl 3JI€KTPOMArHUTHBIX KOJIEOaHUH.

I'eneparop He3aTyXaroMMX MEKTPOMArHUTHBIX KOJIEOaHHH.

Monenb 31eKTpOMarHUTHOTO TeHepaTopa.

BrIHyXIeHHBIE CHHYCOHUIAIbHbIE KOJIEOaHMUS.

Pesucrop, karyiika HHIYKTUBHOCTU U KOHAEHCATOP B LIENH IEPEMEHHOTO TOKA.

Pe3onanc mpu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOpa, KATYIIKM WHIYKTUBHOCTU U
KOHJIEHCATOPA.

YCTpOHCTBO M IPUHIIUII JSHCTBHSI TpaHCHOpMATOpa.

Monenb IMHUY 3JIEKTPOIIepelauH.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomul, npaK muKym.

Nzyuenune tpanchopmatopa.

HccnenoBanue nepeMeHHOrO TOKa 4epe3 MOCIeA0BaTENbHO COEAMHEHHBIE KOHIEHCATOD,
KaTYILIKY U PE3UCTOP.

Habntoenue 3nekTpoMarHuTHOrO pe30HaHca.

WccnenoBanue paboThl HICTOUHHUKOB CBETA B IIEMH NIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMACHUNIHbIE 60TIHDL.

MexaHnyeckiue BOJIHBI, YCJIOBMSI HMX paclpocTpaHeHus. [lomepedynble W HpoAosIbHBIE
BoJHbIL. [lepuosa, ckopocTh pacnpocTpaHeHUs U JUlMHA BOJHBL. CBONCTBA MEXaHWYECKUX BOJIH:
OTpakeHue, IpeJoMiieHue, nHTepdepeHIus 1 TudpaKIus.

3Byk. CxopocTb 3ByKa. [ poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[IIlymoBO€ 3arpsA3HEHHE OKPYKAIOIIEH CPEIbI.

DONeKTPOMarHUTHBIE BOJHBI. YCJIOBHS W3Iy4eHHS 3JEKTPOMAarHUTHBIX BOJIH. B3anmHas
OpHEHTALMsI BEKTOPOB B 3JICKTPOMAarHUTHOM BOJIHE.

CpolicTBa  JJCKTPOMAarHUTHBIX  BOJH: OTP&XCHHE, IPEIOMIICHHE, IOJSpH3ALNs,
uHTephepeHIus u TudpaKiusl.

[Ilkana >M€KTPOMAarHUTHBIX BOJIH. [IpMEHEHHE 2JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIMIBI pagUOCB3U U TeneBUACHU. Paguonokanuys.

DNEKTPOMAarHUTHOE 3arps3HEHNE OKPYKAIOLEH CPEbl.

TexHudeckue ycTpoWcCTBa M NPAKTUYECKOE NMPHUMEHEHUE: MY3BIKAJIBHBIE MHCTPYMEHTBHI,
pazap, paguonpUEMHHMK, TelIeBM30p, aHTeHHa, TenepoH, CBY-meub, ynbTpa3sBykoBas
JMAarHOCTHKA B TEXHUKE U MEIULIMHE.

emoncmpayuu.

OO6pa3oBaHue 1 pacpoCTpaHEHUE NONEPEYHBIX U TPOIOIbHBIX BOJIH.

Koneouomieecs: Teno Kak HCTOYHHK 3BYKA.

3aBUCUMOCTb JUIMHBI BOJIHBI OT YaCTOThI KOJI€OaHUI.

HaGnronenue otpaxeHus U NPeIOMICHUS MEXaHUUECKUX BOJIH.

HaGnronenue unrepdepeHunu 1 qudpakiuy MEXaHH4eCKUX BOJIH.

AKyCTHUYECKHI PE30HAHC.

CBolicTBa yibTpa3ByKa U €ro IPUMEHEHHUE.

HaGnroneHue cBsA3M TI'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIUTYIOM M YacTOTOH
KoJIe0aHUH.

HccnenoBanue  CBOMCTB — DJIEKTPOMAarHUTHBIX — BOJH:  OTPaKEHHUE, NPEIOMIICHHE,
noJisipu3anus, 1uppakuus, HHTeppepeHus.

OOHapyxeHne HH(PAKPACHOTO U YIbTPa(dUOIETOBOTO U3TydEeHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomuoi, npaKmMuKym.

N3ydeHne napamMeTpoB 3BYKOBOU BOJIHBI.

N3ydeHnne pacnipocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHENHOE PACIPOCTPAHEHUE CBETa B OJAHOPOIHOM cpene. JIyd cBera. TodeuHbI
HCTOYHUK CBETA.



Otpaxkenue cBeTa. 3akoHbl OTpaxkeHUs cBeTa. [locTpoeHue H300pakeHUN B IIJIOCKOM
3epkaiie. Cepuueckue 3epkana.

[Ipenomnenne cBera. 3aKkOHBI MpPEJOMJICHHS CBeTa. AOCOJIOTHBIA IOKa3aTelb
npenomwiieHns. OTHOCHUTENbHBIN MOKa3aTenb mpenomieHus. [IoCTOSHCTBO 4YacTOThl CBETAa U
COOTHOLIEHHUE JUIMH BOJH IIPU NEPEX0/I€ MOHOXPOMATUYECKOTO CBETA YEpE3 I'paHUIly pasnena
JIBYX ONTUYECKUX CPEl.

Xon mydeit B npusme. ucnepcus ceera. CinoxHeli coctaB Oenoro cseta. L{Ber.

[Tonnoe BHyTpeHHEE OoTpakeHue. [IpenenbHbIi yroJl OJIHOIO BHYTPEHHETO OTPAKEHHUS.

CoOuparomue ¥ paccewBaromue JHUH3bL. ToHKas muH3a. DOKYCHOE pacCTOSHHE U
ONTUYECKAasi CHUJIAa TOHKOHM JHMH3bI. 3aBHUCUMOCTH (POKYCHOTO PACCTOSHHS TOHKOH cleprudeckoit
JIMH3BI OT €€ FTeOMETPUH U OTHOCUTENILHOTO MOKa3aTessl IpeJoMIICHUsI.

@opMyIta TOHKOU JIMH3BL. Y BEIUYECHHE, TaBAEMOE JIMH30H.

Xoa Jyya, MPOIIEIIEro JIMH3Y MO/ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM ONTHYECKON OCH.
[TocTpoenne n3o0pakeHUI TOYKKA U OTPE3Ka MPSIMON B COOMPAIOIINX U PACCEUBAIOIIUX JTMH3AX
U UX CUCTEMaX.

OnTuueckue npubdopsl. Pazpemaromnas cnocoOHoCTh. ['1a3 Kak onTuyeckas cucreMa.

[Ipenensl TPUMEHMMOCTH TEOMETPUUYECKON ONTHKH.

BomnoBas omntuka. WHTepdepennus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOMIOJIEHUS MAaKCUMYMOB M MUHUMYMOB B HUHTEp(EpPEHIIMOHHON KapTUHE OT JABYX
KOT€PEeHTHBIX HCTOYHUKOB. [IpuMeps! kitaccnyecknx HHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakuust cBera. [udpakuuonnas pemeérka. YciaoBue HaOMIOIEHUS TJIaBHBIX
MaKCHUMYMOB MpH NaIeHUH MOHOXPOMAaTHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckre yCTpPOMCTBA W TEXHOJOTMYECKHE IIPOLIECCHI: OYKH, JIyla, I[EePUCKOI,
¢doToanmapar, MHKPOCKOM, MPOEKIMOHHBIN armapar, MPOCBETIEHHE OMNTUKH, BOJOKOHHAs
ONTHKA, TUGPAKIIMOHHAS PELIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUSI CBETA.

HccnenoBanue npesioMieHus CBETa.

Habntonenue nosHOro BHYTpEHHET o OTpakeHus. MoJiesnb CBeToBOa.

HccnenoBanue xo1a CBETOBBIX ITYYKOB Ye€PE3 MIOCKONAPAIEIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Mopenu MUKpOCKOMa, TEIECKOIIA.

Hab6nronenue nnrepdepeHIinm creTa.

HaOnronenne BETOB TOHKUX IUIEHOK.

Ha6nronenue qudpakuuu cBeTa.

N3ydenue nudpakiiMOHHON pemIETKH.

Habmonenue nudpakiinoHHOTO CrieKTpa.

Habmronenue nucnepcuu cBera.

Habmronenue nonspusauu cBera.

[IpumeHeHne noyApOUI0B s U3YUEHHSI MEXaHMUECKUX HalpsKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

N3mepenune nokasaTelis NpeJoMIICHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSHUS OT BeIleCTBa (Ha MpUMeEpe KUAKHX
JUH3).

N3mMepeHne poKyCHOTO pacCTOSTHUS pacCeUBAIOIINX JIMH3.

[Tomy4yenne n300pa>keHus B CUCTEME U3 IIIOCKOTO 3epKaja U JINH3BI.

[Tomy4yenue n300paXkeHHst B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrpoBaHue TENECKONNYECKUX CUCTEM.

Habnronenue nudpakunu, MHTEpPEpeHIINN U MOJISIPU3ALIUU CBETA.

W3ydeHne nossipusannu cBETa, OTPaXEHHOTO OT MOBEPXHOCTH JUAJIEKTPHKA.



W3yuenne natephepeHIny Ja3epHOTO U3TYYCHUS Ha IBYX LIEIISX.

Habmonenue aucnepcum.

Habmonenue u ccnenoBanre AUPPaKIHOHHOTO CIIEKTpA.

H3mepenne 1uiMHbI CBETOBOW BOJIHBL.

[Tomy4yeHue criekTpa U3Ty4eHHs CBETOIMO/Ia IPH OMOIIHU AU(PAKIMOHHOHN PEIIETKH.

Pa3nes 6. OcHOBBI clIeMAJILHOM TEOPHUH OTHOCUTEILHOCTH.

['paHnuBl MPUMEHMMOCTH KJIACCHYECKOW MeXaHHMKHU. IlocTymarsl crienMalbHOM TEOpUH
OTHOCUTEJILHOCTH.

[IpoctpancrBeHHO-BpeMeHHON  uHTepBan.  [IpeoOpasoBanus  JlopeHua.  Ycinosue
MPUYUHHOCTH. OTHOCHUTEIBHOCTh OJIHOBPEMEHHOCTH. 3aMeJIEHHE BPEMEHM U COKpallleHHE
JUIAHBI.

DHeprus U UMIYJbC PEIITUBUCTCKON YaCTULIBI.

CBs13b Macchl € SJHEPTHEH U UMITYJIbCOM PENATUBUCTCKOMN YaCTHUIIbl. DHEPrus MOKOSL.

TexHuyeckue yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHI: CIYTHUKOBBIE MPUEMHUKH,
YCKOPUTENH 3apsyKEHHBIX YaCTHII.

Y4eHnueckui IKCIEPUMEHT, J1abopaTOpHbIE PabOThI, MPAKTUKYM.

Onpenenenre UMIyiabca U YHEPIUM PENATUBUCTCKUX yacThll (1o QoTtorpadusm TpekoB
3apsSKEHHBIX YAaCTHUI] B MArHUTHOM TIOJIE).

Pasznen 7. KBanroBasi pusuka.

Tema 1. KopnycKyaapHo-6071H0801 0yaiu3m.

PaBHOBecHOE TemioBOE W3NIydeHHE (M3IydeHHE aOCOJIIOTHO 4YEPHOTO Tena). 3aKoH
cmemenus: Buna. ['unoresa [1nanka o kBaHTax.

®DoTOHBI. DHEPTHS U UMITYITBC (OTOHA.

®dotoadpdext. OnbiTer A. I'. Ctonerosa. 3akonsl Gororddexra. YpaBHeHne DHHIITEHHA
st potorddexra. «KpacHas rpanuiay dportodrddexra.

JlaBneHue cBera (B YAacTHOCTH, JaBJICHME CBETa Ha aOCOJIIOTHO TMOTJIOMIAIOUIYI0 U
a0CoJIIOTHO oTpakarotyto moBepxHocTh). OnbiTe [1. H. JIeOenena.

BonHoBeie cBolicTBa wactull. Bosubl ne bpoins. [{nuHa BonHbl Ae bpoitns u pasmepsl
objmacTu  JOKaNIM3alMKM  JBUKyHIecss dacTuipl.  KopmycKylnspHO-BOJHOBOW — JTyaju3M.
Judpakuus 3JeKTPOHOB Ha KpUCTaIaX.

Crnenunduka usmepenuii B Mukpomupe. CooTHoOIIEHUST HeonpenenéHHocten [ eiizenbepra.

Texuuueckue ycTpoicTBa M TEXHOJOTMUYECKUE IPOLIECCHI: CHEKTPOMETP, (POTO3IEMEHT,
(boTOIaTUMK, TYHHEIbHBIA MUKPOCKOII, COJTHEUHAs OaTtapesi, CBETOIHO/I.

emoncmpayuu.

@013 PeKT Ha YCTAaHOBKE C LIMHKOBO MJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodddexTa.

HccnenoBanue 3aBUCUMOCTH COTIPOTUBIICHUS TTOIYIIPOBOTHUKOB OT OCBEIIEHHOCTH.

CBeTOINOI.

Conneunas 6arapes.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, nPaKmMuKym.

HccnenoBanue oTopesucropa.

N3mepenne noctosiHHo [lnanka Ha ocHOBe HcciienoBaHus GoTorddexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA YEPE3 CBETOAMO/ OT HANPSKEHUS.

Tema 2. @usuka amoma.

OnbITHI IO UCCNEAOBAHUIO CTpOeHUs aToMa. [Tnanerapnas moaens atoma Pesepdopaa.

IToctynatsl bopa. M3nydenue u noriouieHne (OTOHOB MPH MEPEXOJe aToMa € OJHOTO
YPOBHS SHEPTMH Ha APYroil.

Bunel ciektpoB. CiekTp ypoBHEHN 3HEPIHMHM aToMa BOJOPOJIa.

CrioHTaHHOE M BBIHYXIECHHOE U3ITydeHHe cBeTa. Jlasep.

Texnudeckne yCTpOHCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: CHEKTPAJIBHBIA aHaIU3
(criekTpocKoI), Jlazep, KBAHTOBBIM KOMIIBIOTED.



Jemoncmpayuu.

Monens onbita Pesepdopra.

Habnronenue nuHeyaThIX CIIEKTPOB.

YCTpOUCTBO U IEHCTBHE CUETYMKA HOHUZUPYIOIIUX YACTHLL.

Onpenenenre JJIMHBI BOJHBI JIA3€PHOTO U3IY4EHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

HaGnronenue nuHeHvyaToro crexkTpa.

HccenenoBanue CIieKTpa pa3pexEHHOI0 aTOMapHOro0 BOJOPOJA U U3MEPEHHUE MOCTOSIHHOU
Punbepra.

Tema 3. Duszuka amommnozo A0pa u 31eMeHMAaAPHBLIX YaACMUY,.

Hyxnonnas moznens snpa ['eiizenoepra—Banenko. 3apsia siapa. MaccoBoe 4mciio sijpa.
H3oTomsl.

PagnoaxkTuBHOCTE. Anbda-pacnaa. DNEeKTPOHHBIA U MO3UTPOHHBIN Oera-pacnan. ['amma-
H3JIy4CHHUE.

3aKkoH paauMoakTUBHOro pacnajga. PamuoakTtuBHble u30TONBI B mpupone. CBoiicTBa
MOHU3UPYIOIIETO U3TydeHUs. BiusHue paJuoakTUBHOCTH Ha KUBbIE OpraHu3Mbl. EcTecTBEHHBIN
dbon uznyuenus. Jozumerpus.

DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Maccsl siipa.

SAnepusle peakuuu. Jlenenne u cuHTe3 dAnep. SaepHeie peakrtopbl. [IpoGiembr
YIOPaBIsEMOTO TEPMOSJEPHOTO CHHTE3a. OKOJIOTMYECKHE AacleKThl Ppa3BUTHUS  sIEPHOU
SHEPreTHKH.

MeTo1bl perucTpaiyy U UCCIEIOBaHUS 3JIEMEHTAPHBIX YACTHII.

dyHIaMEHTAJIbHBIE B3auMOJeHCTBUA. bapuoHbl, Me30HbI U JenToHbl. lIpeacraBienue o
CrangaptHoit Moaenu. KBapk-riit0oHHas MOAENb apOHOB.

®wusuka 3a npenenamMmu CtanaapTHOW Mosienu. TéMHas Matepusi U TEMHas SHEPTHSL.

EnuncTBO (hm3mveckoit KapTHHBI MHpA.

TexHuyeckne yCcTpONCTBa M TEXHOJIOTHYECKUE MPOIIECCHI: TO3UMETP, Kamepa BuibcoHa,
SIEPHBIA  peakTop, TEPMOSIEPHBI peakTop, aromMHas OoM0a, MarHUTHO-PE30HAHCHAs
ToMoTrpadus.

Yuenuueckuit sxkcnepumenm, nadvopamopuvie padbomut, nPAKMUKYM.

HccnenoBanue TpekoB YacTHil (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paguoakTUBHOTO (hoHA ¢ UCIOIB30BAHUEM JO3UMETpA.

N3ydenue nornomieHus 6eTa-4acTull aTFOMUHUEM.

Pa3znen 8. DiieMeHTBI AaCTPOHOMHUM U ACTPOPUUKH.

Ortanbl  pa3BUTHS ~ acTpoHomMuu. I[lpukinagHoe U MHpPOBO33PEHUECKOE 3HAUYECHHE
actpoHOMUHU. [IpUMEHUMOCTh 3aKOHOB (U3UKK Ui OOBICHEHHS] MPUPOIBI KOCMHUYECKUX
00OBEKTOB.

Meroasl acTpOHOMHYECKHX HccienoBaHuil. COBpPEMEHHbIE ONTUYECKHE TEJIECKOIbI,
PaZMOTENECKOIIbl, BHEATMOC(EpHAs: aCTPOHOMHUSL.

Bun 3Bé3anoro He6a. Co3pe3ausi, spKue 3BE3/bI, IIAHETHI, X BUANMOE JABHKECHUE.

Conneynas cucrema.

Connue. Conneunas akTUBHOCTb. McTounuk sHeprun CosHIa U 3BE31.

3BE3/1bI, HMX OCHOBHBIE XapaKTEpPUCTHKU. Jluarpamma «CHEKTpaJbHBIM Kilacc —
CBETUMOCTBY». 3BE3/bI TJIABHOW MOCIIEIOBATEIBLHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY ISl
3BE3]] TIVIABHOM  IIOCJIENOBATENIBHOCTH. BHyTpeHHee cTpoeHue 3BE3n. CoBpeMEHHbBIE
IIPEICTABICHUS O IPOMCXO0KIEHUU U 3BoMonuu CoJlHIa U 3BE3/1. DTalbl )KU3HU 3BE3 .

Muneunsiii [TyTs — Hama I'anaktuka. [lonoxxenne u neuxkenne Coinnua B I'anaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE AbIPHI B siIpax rajJakTUK.

Bcenennas. Pacmimpenune Bcenennoil. 3akon Xa00ma. Pasberanue ramaktuk. Teopust
Bonsioro B3peiBa. PennkToBoe n3imydeHue.

MacmtabHast ctpykTypa Beenennoil. MeraranakTuka.



Hepeménnbie mpoOieMbl aCTpPOHOMUH.

Yuenuueckue naoniooenus.

Habmionmenuss  3BE3mHOTO  HebOa  HEBOOPYKEHHBIM  TJa30M € HCIIOJIB30BAaHHEM
KOMITLPIOTEPHBIX TMPUIOKCHUH JUIS  OTPEICIICHUsT TIOJOXKEHUs HEOECHbIX OOBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE c03Be3/1si CeBEpHOro NoJylapus U spKue 3BE3/1bl.

Habmronenus B teneckon JIyHbl, IUIaHET, TYMAHHOCTEH U 3BE3/IHBIX CKOIICHUM.

Du3uyecKHil MPAKTHKYM.

CriocoObr m3MepeHus (GU3HUECKUX BEIMYUH C MCIIOIh30BAaHUEM aHAIOTOBBIX U MH(POBBIX
U3MEPUTEIIbHBIX MPUOOPOB M KOMIIBIOTEPHBIX JaTYUKOBBIX CHUCTEM. AOCOIIOTHBIE U
OTHOCHUTCIIbHBIC  IOTPEIIHOCTH W3MepeHud  Qu3mdecknx BenwunmH. OIleHKa TpaHUIl
ITOIPEITHOCTEN.

[IpoBenenne KOCBEHHBIX HM3MEpPEHUMN, UCCIEIOBAHUNA 3aBUCUMOCTEH  (DU3HUUYECKUX
BEJIMYWH, MPOBEPKA MPEAIOKEHHBIX TUMOTE3 (BHIOOP M3 pabOT, OMUCAHHBIX B TEMaTUYECKUX
paznenax «Y4eHUYeCKUH IKCIIEPUMEHT, JTaO0opaTOpHbIE PaOOThI, MPAKTUKYM)).

O06o0maroniee noBTOpeHMe.

O6oOmmenne ©  CHUCTEMATH3alMs  COJEpXKAHUS — pa3lielloB  Kypca «MexaHHKay,
«MounekynsipHas (U3UKa U TEPMOIUHAMHKAY, «INeKTpoauHamuka», «KoneOaHus U BOJHBIY,
«OCHOBBI CIIEIMAIBHOW TEOPUU OTHOCHUTEIBHOCTHY», «KBaHTOBas ¢u3mka», «DIEMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI».

Ponp ¢u3uku w acTpOHOMHM B IKOHOMHYECKOW, TEXHOJOTUYECKOW, COIMAIBHONW U
ITHUYECKON cdepax MesATeNbHOCTH 4YelOBeKa, pojib W MecTo (U3MKM M acCTPOHOMHH B
COBPEMEHHOM HAay4YHOM KapTMHE MMpaA, 3HAYEHUE ONMCATEIIbHOW, CHCTEMaTHU3UPYIOLIEH,
O0OBSICHUTEIIPHON U TIPOTHOCTHYECKOW (YHKITUN (PU3MUECKOU TEOPUH, POJIb GU3NUECKOU TEOPUHU
B (hOpMUPOBAHHUH TIPEACTABICHUN O (HPU3NYECKON KapTUHE MUPA, MECTO (PU3UUECKOU KapTHUHBI
MHpa B 00ILIEM PsIIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEJCTABICHUN O TIPUPOJIE.

Me:knpeaMeTHbIe CBSI3H.

N3yuenune kypca pusuku yriay0iaéHHOTO ypoBHs B 11 Kiacce OCyIIECTBISETCS ¢ YYETOM
COJIep’KaTeNbHBIX MEXIPEIMETHBIX CBfA3€M € KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMHH,
reorpauu ¥ TEXHOJIOTUH.

Mescnpeomemnule nOHAMUSA, CEA3AHHbBIE C UZYUEHUEM MEMO0008 HAYYHO20 NO3ZHAHUA:
SBJICHUE, Hay4yHbId (pakT, rumores3a, (Qu3myeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIO/IEHUE,
SKCIIEPUMEHT, MOJCIMPOBAHNUE, MOJEIIb, U3MEPEHHE, IOTPELIHOCTH U3MEPEHU, N3MEPHUTEIIbHBIC
puoOOpHI, UG POBast JTA0OPaATOPHSI.

Mamemamuka: peuieHre cucteMbl ypaBHeHHH. Tpuronomerpuueckue (yHKIIMHU: CHHYC,
KOCHHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHO€ TPUTOHOMETPUYECKOE TOXKIAECTBO. BeKkTopbl M HX
MPOEKIIMM HAa OCHU KOOpPJMHAT, CIOKeHHE BEKTOpOB. [Ipou3BoaHBIE 3MeMEHTApHBIX (DYHKIUI.
[Tpu3naku mogo6us TPEYroIbHUKOB, ONPEICICHHE MIIOMAAN IIOCKUX GUTyp U 00BbEMa Ted.

Buonozus: snexktpudeckue SIBICHUS B KUBOW TMPUPOE, KolieOaTeIbHbIE JBIKEHUS B
KUBOW  MPUPOJE,  DKOJOTMYECKUE  PHUCKM  [pU  IMPOU3BOACTBE  DIIEKTPOIHEPIUH,
JJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYXKAIoLEeW Cpefbl, YIbTPa3BYKOBas JAMArHOCTHKA B
MEJIMLIMHE, ONTUYECKUE SBJICHUS B )KUBOU MPUPO/IE.

Xumua: CTpo€HHE aTOMOB M MOJIEKYJ, KpUCTaJUIMYECKash CTPYKTypa TBEPHABIX TeT,
MEXaHHU3MbI 00pa30BaHUs KPUCTAJUIMUECKOHN PElIETKH, CTIEKTPAIbHBIN aHau3.

TI'eozpagpusa: marHuTHBIE TIONIOCA 3eMIIM, 3aJ€KW MArHUTHBIX Pyd, (POTOCHEMKA 3EMHOMN
MMOBEPXHOCTH, ceiicmorpad.

Texnonozusa: npuMeHEHNE TIOCTOSIHHBIX MArHUTOB, 3JIEKTPOMArHUTOB, 3JEKTPOIBUTATEINb
Sxobu, TreHepaTOp TMEPEeMEHHOTO TOKa, WHAYKIMOHHAs T[e4yb, JIMHUU DJJIEKTpolepenad,
ANIEKTPOJIBUTATENb, pajap, paadONpUEMHUK, TeleBU30p, aHTeHHa, Tenedon, CBY-meusb,
yJIbTPA3BYKOBasl JIMarHOCTHMKAa B TEXHUKE, MPOEKIIMOHHBIA ammapar, BOJOKOHHAs ONTHKA,
CoNTHEeYHast Oarapesi, CHyTHUKOBbIE MPUEMHUKY, STIEPHAS SHEPTETUKA M DKOJIOTHUECKUE aCTIEKThI
€€ pa3BUTHSL.



IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE pPe3yJbTaThl OCBOCHHS y4eOHOTO npenmeTa «Pu3nka» TOJKHBI OTPaXKaTh
TFOTOBHOCTh U CIIOCOOHOCTH OOy4arOIIMXCSl PYKOBOJICTBOBATHCS C(POPMUPOBAHHON BHYTpPEHHEU
MO3ULMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHEHTaluMd, [O3UTUBHBIX BHYTPEHHUX
yOeXKIeHU, COOTBETCTBYIOIIUX TPATUIMOHHBIM IICHHOCTSAM POCCHICKOTO  OOINECTBa,
paciivpeHre >KU3HEHHOTO OIbITa M ONBITa JESITEIbHOCTH B IPOIIECCE peau3allid OCHOBHBIX
HaIpaBJIEHUH BOCIUTATEIbHOMN JAEATEIbHOCTH, B TOM YHUCJIE B YACTH:

rpakKIaHCKOr0 BOCIIMTAHMSA:

J c(OpPMUPOBAHHOCTh TPAXJAAHCKOM MO3ULKK 0O0YydYarolerocsi Kak akTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUICKOT0 OOIIECTBA;

J NPUHATHE  TPAJUIMOHHBIX  OOILIEYETIOBEUECKUX  T'YMAaHUCTHUECKUX U
JEMOKpPAaTUYECKUX [IEHHOCTEH;

. TOTOBHOCTb BECTHM COBMECTHYIO JESITENbHOCTh B HHTEpPECcax TPakIaHCKOTO
oOl1ecTBa, yyacTBOBaTh B CAMOYIIPaBJICHUH B 00pa30BaTeIbHON OpraHU3allly;

. yMEHHE B3aUMO/JICHCTBOBATh C COLMAIbHBIMU UHCTUTYTaMH B COOTBETCTBUHU C UX
(GYHKIMSMHU 1 Ha3HAUYEHUEM;

. TOTOBHOCTh K T'YMAHUTApPHOW U BOJIOHTEPCKON JEATEIBbHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHMSA:

. c(hOpMUPOBAHHOCTh POCCUICKOM TPaXIAHCKON UACHTHYHOCTH, TAaTPHOTHU3MA,;

. LIECHHOCTHOE OTHOLIEHHWE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHIKEHUSM

POCCUNCKHX YUEHBIX B 007aCTH (DM3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

o c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBECHUS;

o CIIOCOOHOCTh OLIEHMBATh CUTYyalldI0 W TPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE€ B JEATEIbHOCTU
YYEHOTO;

L4 OCO3HAaHMUE JIMYHOI'O BKjIaJga B IIOCTPOCHUE YCTOﬁqHBOFO 6y,I[y1HCFO.
ICTETUIECCKOI0 BOCIIMTAHUA:
L4 9CTETUYCCKOC OTHOLICHHUEC K MHUPY, BKIIOYAasA 3CTCTHKY HAYYHOTO TBOPYCECTBA,

IpUCYLIEro (pU3HMUECKON HayKe.

TPYAOBOI'0 BOCIIMTAHMSA:

J UHTEpeC K pa3in4HbIM chepaM MpodhecCUOHAIBHON JesITeNbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (U3UKOW M TEXHMKOH, YMEHHME COBEpIIaTh OCO3HAHHBIM BHIOOP Oymymei
npoeccuy 1 peain30BbIBATh COOCTBEHHbIE )KU3HEHHbIE IIJIaHBI;

J TOTOBHOCTb M CIIOCOOHOCTH K OOpa3oBaHHIO M CaMOOOpa30BaHMIO B OOJIACTH
(GU3UKN Ha MPOTSHKEHUH BCEH JKU3HU.

JKOJIOTHYEeCKOr0 BOCIIMTAHMSA:

J C(OPMHUPOBAHHOCTb  JKOJIOTUYECKON  KYJABTYpBl, OCO3HaHHE TIJI00AJIBHOTO
XapakTepa dKOJIOTHYECKHX MpoOIeM;

J IUIAHUPOBAHUE M OCYIIECTBIIEHUE JEHCTBUI B OKPYKAIOLIEH cpele Ha OCHOBE
3HAHMS LeJeW YCTONYMBOTO pa3BUTHUs YEIOBEUYECTBA;

o pacIIMpEeHUE OIBITA JEATEIBHOCTH JKOJIOIMYECKON HAIpaBICHHOCTH HA OCHOBE
UMEIOIIUXCS 3HaHUH 10 pu3uKe.

HEHHOCTH HAYYHOI0 MO3HAHHUSA:



J Cc(OPMHUPOBAHHOCTh ~ MHUPOBO33PEHHS,  COOTBETCTBYIOILEIO  COBPEMEHHOMY
YPOBHIO pa3BUTHs (PU3MUYECKON HAYKH;

J OCO3HAHHE IIEHHOCTH HAY4YHOM AEATEIbHOCTH, TOTOBHOCTb B IPOLIECCE U3YUEHUS
(U3UKN OCYIIECTBIATh MPOECKTHYIO U HCCIEIOBATEIbCKYIO JEATENbHOCTh MHIUBHIYaIbHO M B

rpymIe.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTeabHBIE YHUBEPCAJIBHBLIC y‘-leﬁl—[l)le JaeicTBHUA
ba3oBble Jornveckue AelcTBUS:

° CaMOCTOSITENIBHO (POPMYJIMPOBATHh U aKTyaJU3UPOBATh MPOOJIEMY, paccCMaTpPUBATh
€€ BCECTOPOHHE;

° OTpeNeNsATh TENH JIeATEeIbHOCTH, 3a/JaBaTh IapaMeTphl W KPUTEPUH HUX
JIOCTHXKCHMS,

L] BBIABJIATH SaKOHOMCpHOCTI/I nu HpOTHBOpG‘II/IS{ B paCCManI/IBaeMBIX (1)I/I3I/I‘ICCKI/IX
SIBJICHUAX,

° pa3pabaThiBaTh IUIaH pEHIEHUS MPOOJIeMbl € YYETOM aHaIM3a HMMEIOITUXCS
MaTEepHAIBHBIX U HEMATEepUaIbHBIX PECYPCOB;

L] BHOCHUTH KOppeKTI/IBBI B JACATCIIBHOCTH, OLCHHWBATh COOTBETCTBHC pGSYHBTaTOB
neiasaM, OIICHUBATh pI/ICKI/I HOCJ'IG,ZICTBI/Iﬁ ACATCIBbHOCTHU,

° KOOPJIUHUPOBATH U BBINOJHATH pabOTy B YCIOBHUSX PEANbHOrO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICUCTBUS;

° pPa3BUBATh KPEATUBHOE MBIIIICHHUE IPH PEIICHUH )KM3HEHHBIX MTPOOJIEM.

Ba3oBhle ucciienoBarebCcKHe 1eCTBUA

° BIIaJIETh HAyYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMH TIOHATHSIMH U METOJaMH
(bM3UYEeCKO HAYKH;

° BJIQJIETh HABBIKAMH Y4e€OHO-HCCIEAOBATEIIBCKOM M MPOCKTHOW JEATEIHLHOCTH B

obnactu (U3HUKH, CHOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSATEIbHOMY IOHWCKY METOJOB
pelieHus 3a1a4 GU3NYECKOro coAep KaHusl, TPUMEHEHHUIO Pa3IMYHBIX METOIOB IMO3HAHUS;

o BIIAJCTh BUJAMH JEATEIBHOCTH [0 TMOJIYYEHHIO HOBOTO 3HAHUS, €ro
WMHTEpIIpETaINH, PEoO0pa30BaHUI0 U NMPUMEHEHHUIO B PAa3IMYHBIX YYEOHBIX CHUTYaIUSX, B TOM
YHCclie IPU CO3JJaHUH Y4EOHBIX TPOEKTOB B 00JIACTH (PU3UKU;

o BBISIBIISITh  MPUYUHHO-CIIEJICTBEHHBIE CBA3M M aKTyaJM3UpOBaTh  3ajauy,
BBIJIBUTATh THIOTE3y €€ pelIeHUs, HaXOIUTh AapryMEHThl JUIs JI0Ka3aTelbCTBAa CBOMX
YTBEPKACHUMN, 3a[1aBaTh MapaMeTPhl U KPUTEPHUU PELLICHUS;

J aHAJM3UPOBATh MOJYYEHHBIE B XOJ€ PELICHMs 3a/aud PE3yJIbTaTbl, KPUTUUECKH
OLIEHUBATh UX JJOCTOBEPHOCTh, IPOTHO3UPOBATh H3MEHEHUE B HOBBIX YCIOBHSIX;

J CTaBUTh M  (OPMYJIUPOBATH COOCTBEHHbIE 33Jaud B  00pa3oBaTeIbHOMN
NeATeIbHOCTH, B TOM YHUCIIE IPU U3Y4YEHUH (PU3HKH;

J J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPHOOPETEHHBIH OTIBIT;,

J yMETh MEPEeHOCUTh 3HaHMA 1O (QU3UKE B  MPAKTUYECKYI0  0O0JIaCTh
KHU3HEJEATEIBHOCTH;

J YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

J BBIJIBUTaTh HOBBIE UJIEH, TIPEUIaraTh OPUTMHAIBHBIE TIOJXOAbI U PEIICHMUS;

J CTaBUTb MPOOIEMBI U 33J]auHl, JOMYCKAOLNe ajIbTePHATUBHBIE PEIICHUS.

Padora ¢ undopmanueii:

J BJIQJIeTh HAaBBIKAMH IMOJydeHHs HHGpopMalMU (U3NYECKOTO COACpPKAaHUS U3

HCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEILHO OCYLIECTBIIATh IOUCK, AaHATIN3, CUCTEMATU3ALMIO U
MHTEpIpeTanuio HHPOPMALUU Pa3IUUHBIX BUJOB U (OPM Mpe/ICTaBICHHS;



o OILICHUBATh JJOCTOBEPHOCTH WH(POPMAIINH;

o HCII0JIb30BATh CPECACTBA I/IH(I)OpMaI_II/IOHHLIX 1 KOMMYHUKAIITMOHHBIX TEXHOJIOTUH B
PCIICHMN KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3allMOHHBIX 3aJady C CO6JIIOIICHI/IGM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, pecypcocOepeKeHuns, IPaBOBBIX U
ATUYECKUX HOPM, HOPM HUH(POPMALIMOHHON O€3011aCHOCTH;

° CO3/1aBaTh TEKCTHI (PH3UYECKOTO COACPIKAaHUS B PA3IUYHBIX (hopMaTax ¢ y4d&€ToM
Ha3HauYeHUs WHPOpPMAMKM W LEJNEeBOM  ayAMTOpUH, BBIOMpas ONTUMAIBHYIO (QOopMy
MMPpCACTAaBJICHUA U BU3yalIU3allluH.

KoMMmyHukaTuBHBIe YHUBepcabHbIe y4eOHbIe JelCTBHUSA:

. OCYIIIECTBIISATH OOIICHHUE HA YpOKaX (DU3HKHU M BO BHE-YPOUHOU JEATCILHOCTH,

. pacrno3HaBaTh MPEANOCHUIKH KOHMIUKTHBIX CUTYaIlUH U CMSTYaTh KOH(IUKTHI,

. pa3BEPHYTO M JIOTUYHO U3JaraTb CBOIO TOYKY 3pPEHHS C HCIHOJH30BAaHUEM
SI3BIKOBBIX CPEJICTB;

o MOHMMATh W HCIIOJIB30BATh MPEUMYIIECTBA KOMAHIHOW W WHIUBUIYATBHOU
paboThl;

o BBIOMPATh TEMAaTUKy W METOJbI COBMECTHBIX JEUCTBHHA C Y4ETOM 0OmMUX
WHTEPECOB U BO3MOYKHOCTEH KaXKJI0TO YJIeHA KOJIJICKTHBA;

o MPUHUMATh TSI COBMECTHOW  JICATEIBHOCTH,  OpPraHHW30BBIBATH W

KOOPJAMHUPOBATh NEUCTBHUS TO €€ JOCTH)KCHHWIO: COCTaBJATH IJIAH JCHCTBUMN, pacmpenessiTh
posH ¢ y4€TOM MHEHHI Y9aCTHHKOB, 00CY)X/IaTh pe3yIbTaThl COBMECTHOU PaOOTHI;

° OIIEHMBATh Ka4yeCTBO CBOETO BKJAJa M Ka)XJIOTO0 yYaCTHHKAa KOMAaHJbI B OOUIWH
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

° npejiaraTh  HOBBIE TIPOEKTHI, OIEHWBATh WACH C TO3UIUA HOBH3HBI,
OPUTMHAILHOCTH, MPAKTUIECKON 3HAYUMOCTH;

° OCYIIECTBJISTh TIO3UTUBHOE CTPATETMUECKOE MOBEICHNUE B PA3JIMYHBIX CUTYAIUSX,
MPOSIBIISITH TBOPYECTBO U BOOOpakeHUE, ObITh MHUITUATHBHBIM.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1eiCTBHS

Camoopranuszanmsi:

° CaMOCTOSITEJIPHO OCYILECTBJIATh IO3HABATEIbHYIO JICSITEIBHOCTh B 00JIaCTH
(bM3UKH U ACTPOHOMHUH, BBISBIIATH MPOOJIEMBI, CTABUTH U ()OPMYJIMPOBATH COOCTBEHHBIE 3aa4H;

° CaMOCTOSITEIPHO COCTaBJIATh TUIAH PEIICHUs] PACYETHBIX W KA4eCTBEHHBIX 3ajad,
IJIaH BBITIOJIHEHUSI MPAKTHYECKOW pabOThl C Y4ETOM MMEIOIIMXCS PECYpPCOB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHUI;

. JTaBaTh OLIEHKY HOBBIM CUTYAIIHIM;

. paciupsATh PaMKH yueOHOTO MpeAMETa Ha OCHOBE JTMYHBIX MPEANIOYTECHUH;

. JenaTh OCO3HAHHBIM  BBIOOP, apryMeHTHpoBaTh ero, OpaTb Ha cebs
OTBETCTBEHHOCTH 32 PEIICHHUE;

. OIICHUBATh MIPHUOOPETEHHBIN OTIBIT;

. crocoOCcTBOBaTh (HOPMUPOBAHUIO U MPOSBICHUIO SPYAULIMU B o0nacTu (HU3HKH,

MIOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KyJIbTYpPHBII YPOBEHb.
CaMOKOHTPOJIb, IMOLMOHAJIbHBIN HHTEJIEKT:

J JaBaTh OILIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTS,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LETISM;

J BJIaJIeTh HABBIKAMH IO3HABATENILHONW PEe(IEKCHH KaK OCO3HAHMs COBEpIIAEMBIX
JNEVCTBUI U MBICIUTENBHBIX ITPOLIECCOB, X PE3YJIHTATOB U OCHOBAHMI;

o UCIOJb30BaTh NpUEMBI pedIeKCHr Ui OLEHKU CHTYyallud, BBIOOpa BEPHOTO
pelLIeHNs;

o YMEThb OLICHMBaTh PHUCKA M CBOEBPEMEHHO INPUHHUMATh pEHIEHHUS 10 HX

CHHMIXCHHUIO,



. IIPUHUMATh MOTHBBI M apryMEHTbl JpYyrux IpH aHaIU3€ pPE3yJbTaToOB
JEATENBHOCTH;

. MPUHUMATH ce0s, TOHUMAs CBOM HEJAOCTATKH U JIOCTOMHCTBA;

. IIPUHUMATh MOTHBBI M apryMEHTbl JpYyrux [pH aHaIU3€ pPE3yJIbTaToOB
NEeSATENbHOCTH;

. MIPU3HABaTh CBOE MIPaBO U MPaBO JPYTrUX HA OMIMOKH.

B mpouecce HOCTH)KEHUSI JIMYHOCTHBIX PE3Yy/IbTATOB OCBOEHUS IPOrpamMMbl N0 (pU3HMKe
JUIsl  YpOBHsSL cpemHero oOmero oOpa3oBaHus y OOy4alolIUXCS  COBEPIIECHCTBYETCS
SMOLIMOHATBHBIA WHTEIUICKT, IPEAIOJIAralonIiii COPMUPOBAHHOCTD:

. CaMOCO3HaHUs, BKJIIOYAIOIIETO CHOCOOHOCTh MOHUMAaTh CBOE 3MOIMOHAILHOE
COCTOSIHUE, BUJETh HAIPABJICHUS pa3BUTHS COOCTBEHHON SMOIMOHAIBHON cdephl, ObITh
YBEPEHHBIM B cele;

o CaMOpEryJIMpOBaHUs, BKJIIOYAIOLIETO CAaMOKOHTPOJb, YMEHHE HNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHUE, CIHOCOOHOCTh aJalTUPOBATHCA K SMOIMOHAIBHBIM
M3MEHEHUSIM U POSIBIATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

° BHYTpeHHCfI MOTHBAIIHH, BKHIOanOHIGﬁ CTPEMIJICHUC K JOCTWIKCHHIO LCIN U
ycnexy, OonTUMU3M, UHUITUATUBHOCTh, YMCHHUEC JlefICTBOBaTI), HCXO0O U3 CBOUX BOSMO)KHOCT@I\/'I;
L OMIIaTHUH, BKHIO‘—I&IOHICﬁ CIIOCOOHOCTh TOHHUMATh OMOIIMOHAJIBHOEC COCTOSHUC

JIPYTrUX, YYUTHIBaTh €ro IMpH OCYUIECTBIEHHUU OOIIEHHS, CIOCOOHOCTh K COYYBCTBHUIO H
CONIEPEIKNBAHUIO;

. COILIMAJIbHBIX HAaBBIKOB, BKJIIOUYAIOLIUX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIICHUS C
JOPYTUMU JIOAbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3periaTth KOHQIUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K koHity obyuenuss B 10 knacce nipeIMeTHbIE pe3ylbTaTbl Ha YIIIyOJEHHOM YpPOBHE
JOJIKHBI OTPAXKaTh COOPMUPOBAHHOCTH Y OOYHAIOLIUXCS YMEHHUIA:

o MIOHUMATh POJib (PU3UKH B SKOHOMHUYECKOW, TEXHOJIOTUYECKOM, IKOIOTHUYECKOi,
COLIMANIBHOM W JTHYECKOM cdepax [esTeNbHOCTH 4YeJlOoBeKa, pojidb U MeCcTo (U3MKu B
COBPEMEHHOM Hay4yHOM KapTUHE MHUpa, 3HAYCHHE ONMCATEIbHOW, CHCTEMaTU3UPYIOUICH,
OOBSCHUTECIIPHOW M MPOTHOCTHYECKOW (YHKIMHA (U3MYECKON TeopuMm — MEXaHUKH,
MOJIEKYJISIPHOM (DM3UKM U TEPMOJMHAMHUKHU, poJib (GU3NYECKOW Teopuu B (HOPMUPOBAHUU
MpeIcTaBIeHU 0 GU3NYECKO KapTHHE MUPA;

. pasnuyarh yCIOBHUS MPUMEHHUMOCTH Mojeied (QU3NYEeCKHX Tell W MPOLIEeCCOB
(sBeHMIT): MHEpIUANbHAs CUCTeMa OTcuéTa, abCONMIOTHO TBEPIOE TEJO, MaTepHalbHasl TOYKa,
PaBHOYCKOPEHHOE JIBIKEHHE, CBOOOJHOE TMajeHue, aOcoNoTHO yrpyras aedopmarus,
abCoNIOTHO ympyroe U abCONIIOTHO HEYNPYroe CTOJKHOBEHHUS, MOJIENM Tra3a, >KUIKOCTH U
TBEPAOrOo (KPUCTAIIMYECKOrO) Tejla, WIealbHBbI Tra3, TOYEYHBIH 3apsia, OJHOPOIHOE
ANEKTPUUECKOE T0JIE;

. pasnuyath ycnoBus (TpaHHIIBI, 00JIACTH) MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB,
MOHUMATh BCceoOINil XxapakTep (HyHIaMEHTaIbHBIX 3aKOHOB M OTPAaHUYEHHOCTh MCTOJIb30BAHUS
YaCTHBIX 3aKOHOB;

. aHAIIM3UPOBATh U OOBICHATH MEXaHMUYECKHE MPOIECCHl M SBICHUS, HCIOIB3YS
OCHOBHBIE€ TMOJIOKEHUS U 3aKOHbl MEXaHUKH (OTHOCHTEIBHOCTh MEXAaHUYECKOTO ABUKEHMS,
(hopMyIbl KHHEMAaTUKH PAaBHOYCKOPEHHOTO JBMKEHUS, mpeoOpa3oBaHus ['anumnes s CKOPOCTH
U TiepeMelieHus], 3akoHbl Hbl0TOHA, MPUHLIMII OTHOCUTENILHOCTH ['anmuiesi, 3aKOH BCEMUPHOTO
TATOTEHUS, 3aKOHBI COXpPAHEHHS MUMIYJIbCa U MEXaHHWYECKOW SHEPTuu, CBs3b PabOTHI CHIIBI C
W3MEHEHHEM MEXaHWYEeCKOW JSHEpruu, YCIOBUS pPaBHOBECHs TBEPIOTO Tena), TpPHU HITOM



HCII0JIb30BAaTh MAaTEMaTHUECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaThb YCIOBMSI INPUMEHHUMOCTHU
(¢u3nYecKux 3aKOHOB: IpeoOpa3zoBaHui [ ammies, BTOPOTO M TpPeThero 3akoHOB HpIOTOHA,
3aKOHOB COXPAHEHHUS UMITYJbCAa U MEXaHUYECKOW SHEPIUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

J aQHAIN3UPOBATh U OOBACHATH TEIJIOBBIE IIPOLIECCHI U SBJICHUS, HCIOJbB3YS
ocHoBHble mosokeHHst MKT u 3akoHBI MOJEKYyJspHOW (M3MKH M TEPMOJWHAMHKH (CBS3b
JABJICHUSI HJICAJIBHOTO Ta3a CO CPEIHEW KHUHETUYECKOW JHEPrUeil TEIUIOBOrO ABWKECHHS |
KOHUEHTpPALMEN €ro MOJEKYJ, CBA3b TEMIEpaTypbl BEIIECTBA CO CPEAHEH KHUHETUYECKOU
SHEpPrueil TeImIoBOro IBUKEHUS €ro YacTHlLl, CBSI3b JAaBJICHUS WICAIHOTO ra3a ¢ KOHLIEHTpaluuen
MOJIEKYJl W €ro TeMIeparypol, ypaBHeHue MeHnaeneeBa—Kianeiipona, mnepBbI 3aKOH
TEPMOJIMHAMHUKH, 3aKOH COXPAHEHHS SHEPrUU B TEIJIOBBIX MPOLECCAX), IIPU 3TOM UCIOJIb30BATh
MaTeMaTHYeCKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS IPUMEHMMOCTH YypaBHEHHS
MenneneeBa—Knaneitpona;

J aHAJIM3UPOBATh M OOBSICHATH D3JIEKTPUYECKUE SIBJICHUS, HCIOJb3ysd OCHOBHBIE
MOJIOKEHUSI U 3aKOHBI JIEKTPOJAMHAMUKH (3aKOH COXpPAHEHHS AJIEKTPUYECKOIrO 3apsijia, 3aKOH
Kynona, mnoTeHIMaNbHOCTH  ANEKTPOCTATUYECKOTO  MOJISA, MPUHIUN  CYNEepHO3ULIUU
AIIEKTPUYECKHUX TOJIeH, MPU 3TOM yKa3blBasi yCIOBUS NMPUMEHUMOCTH 3akoHa KynoHa, a Takxe
MPaKTUYECKU Ba)KHbIE COOTHOLIEHUS: 3akoHbl OMma ais ydyacTKa LeNu W Uil 3aMKHYTOMN
anekTpudecko uenu, 3akoH Jlxoyms—Jlenma, mpaBuna Kupxroda, 3axonst ®apanes mns
AJIEKTPOJIN3A);

. ONMHCHIBaTh (PU3MYECKHE TMPOLECChl M  SBJICHUS, HCIOJIb3YS BEJIUYHHBIL:
MepeMeleHue, CKOPOCTb, YCKOPEHHUE, MMITYJIbC Telda M CUCTEMbl TeN, Chja, MOMEHT CHJIBL,
JaBJIEHUE, MOTEHIMAJIbHAs SHEPrusi, KMHETUYecKas SHEeprusi, MeXaHuyeckas sHeprus, padora
CWJIBI, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHJIa TSDKECTH, CHJIa YIPYrOCTH, CHJIA TPEHMS,
MOIITHOCTbh, PHEPTHS B3aUMOJACHCTBUS Teja ¢ 3eMIEi BOIM3U € MMOBEPXHOCTH, YHEPTHUS YIIPYTOM
nedopmaluu MPY>KUHBI, KOJMYECTBO TEIUIOTHI, a0COJIIOTHAs TeMIeparypa Tena, paboTa B
TEPMOJIMHAMHUKE, BHYTPEHHSSI DHEPIHsl UIealbHOTO OJHOATOMHOTO rasa, paboTa HJIealbHOTO
rasa, OTHOCUTENIbHasi BJIAXHOCTh Bo3ayxa, KIIJ[ wumeanbHOro TEMJIOBOTO JBUTATENS;
ANEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JEKTPUUYECKOTO MOJISI, HAMPSHKEHHOCTh MOJII TOYEYHOTO
3aps/ia WK 3apsDKEHHOTO 11apa B BAKYyME U B IUAJIEKTPUKE, MOTEHIMAI HJIEKTPOCTATUYECKOTO
110JI5l, PA3HOCTh MOTEHLMAJIOB, EKTPOJBIKYILAS CHJIA, CHJIA TOKA, HANpPSHKEHHE, MOIIHOCTH
TOKa, JJIEKTpUYECKas EMKOCTh IUIOCKOIO KOHJEHCATOpa, CONPOTHBIICHHE y4dacTKa LENH C
MIOCJIE0BATENbHBIM U NAapAJIEIbHBIM COCIUHEHUEM PE3UCTOPOB, SHEPTHUS AIEKTPUUECKOTO MOJIs
KOH/JIEHCATOPa;

. OOBSACHATH OCOOEHHOCTH NPOTEKAaHUS (PUIUUECKUX SBICHUN: MEXaHUYECKOe
JBUKEHHE, TEIJIOBOE JIBIDKEHHUE YaCTHUIl BEIeCTBA, TEIUIOBOE paBHOBECHE, OpOYHOBCKOE
nBukenue, nuddysus, ucrnapeHue, KUMeHHe W KOHACHCAIUs, IUIaBJICHUE U KpUCTAIIU3alus,
HaIpaBJIEHHOCTh TEIUIONEPENauH, 3JIEKTPHU3alUs TeJl, SKBUIOTEHUUAIbHOCTh IMOBEPXHOCTU
3apsKEHHOTO MPOBOHUKA;

. MIPOBOJIUTH MCCIEI0BAHNE 3aBUCUMOCTH OJTHON (PU3NYECKOM BETUYHUHBI OT APYroi
C HCIIOJIb30BAaHUEM MPAMBIX MU3MEPEHUI, MPU 3TOM KOHCTPYHUPOBATHh YCTAaHOBKY, (DUKCHPOBATH
pe3ynbTaThl TMOJYYEHHON 3aBUCHUMOCTH (PU3MYECKUX BEIUYMH B BUIE T'paUKOB ¢ Y4ETOM
aOCOTIOTHBIX MOTPEITHOCTEN U3MEPEHHUIA, AeTaTh BHIBOBI IO Pe3yIbTaTaM UCCIEIOBAHUS;

. MPOBOJUTH KOCBEHHBIE M3MEpPEHUs (DM3MUECKUX BEIUYUH, MPU STOM BBIOMpPATH
ONTUMATBHBIA METOJ W3MEpPEHUs, OLIEHHWBATh AOCONIOTHBIE U OTHOCHTENBHBIE MOTPEIIHOCTH
MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;

. MPOBOJUTH ONBITHl 1O TMPOBEPKE MPEAJTOKEHHOM THUIOTE3bl: IJIAHUPOBATh
OKCIEPUMEHT, COOUpaTh OJKCIEPUMEHTAIBHYIO YCTaHOBKY, AaHAJU3UPOBATh IOTYYCHHBIE
pe3ynbTaThl U JIeJaTh BBIBOJ O CTaTyCE MPEAI0KEHHOW TMIIOTE3bI;



o cobOnronarte mpaBuiia 0E30MACHOTO TpyAa IMPU IMPOBEACHUU HCCICIOBAHUN B
pamMKax ydeOHOro JKCIEpHUMEHTa, MPAKTUKyMa U Y4eOHO-HCCIENOBATENBCKOW M TPOEKTHOM
JESITEILHOCTH C UCTIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOUCTB M 1A00PATOPHOTO 000PYIOBAHUS;

. pemath pacuy€THbIC 3a7ayd C SBHO 33JaHHON W HESIBHO 3aJaHHON (U3MUYECKOM
MOJICIbIO: Ha OCHOBAHWHW aHAJHM3a YCIOBHUS OOOCHOBBIBATH BHIOOP (DM3MYECKOH MOIETH,
OTBeUaroneil TpeOOBaHWSIM 3aJayd, NPUMEHATh (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTyNaThl (U3UYECKUX TEOPUM TPH MCIOJIb30BAHUM MATEMATHUUYECKUX METOJIOB pEIICHUS
3a/1a4, IPOBOUTH Pacu€Thl HA OCHOBAHUM MMEIOIIMXCSA JAHHBIX, aHATU3UPOBATH PE3YyJIbTAThl U
KOPPEKTUPOBATH METO/IbI PEIICHUS C YUETOM TMOJYYCHHBIX PE3YJIbTATOB;

. peraTh KayeCTBEHHBIE 3aaud, TPeOyrolue MPUMEHEHUs 3HAHUM W3 Pa3HbBIX
pasnenoB Kypca (U3MKH, a TaK)K€ MHTETpPAllMUd 3HAHUW U3 JIPYTUX TMPEAMETOB €CTECTBEHHO -
Hay4YHOTO IIMKJIa: BBICTPAWBATh JIOTMUECKYIO IIETIOUKY PACCYXICHUH C OMOPON HAa M3Y4YCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

o HCII0JIb30BAaTh TEOPETHUECKUE 3HAaHUA Uil OOBSCHEHHS OCHOBHBIX IMPHUHIUIIOB
paboThl U3MEPUTENIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONUCTB U TEXHOJOTUYECKUX ITPOLIECCOB;
. MPUBOJIUTh IPUMEPHI BKJIa/la POCCUHUCKUX M 3apyOekKHBIX YYEHBIX-(QU3UKOB B

pa3BUTHE HAyKH, B OOBSICHEHHE TPOIIECCOB OKPYKAIOIMIETO MHUPA, B Pa3BUTHE TEXHUKU WU
TEXHOJIOTHUH;

° aHAJIM3UPOBATh W OIICHUBATH IIOCJIEACTBHUS OBITOBOM ¥ MPOW3BOJICTBEHHON
JESITETPHOCTH YEJIOBEKa, CBA3aHHOW ¢ (PM3MYECKHMH MPOIECCAMH, C TO3HUITUN IKOJOTHUECKOU
0€30MacHOCTH, TPEJCTABICHUNH O PAIMOHAIBHOM MPHUPOJIOTIONB30BAaHIH, a TAKXKE Pa3yMHOM
WCTIOJIb30BAHUH JIOCTIKCHUM HAYKW M TEXHOJIOTHH JIJISl TaJbHEUIIEro Pa3BUTHS YEJIOBEYECKOTO
o0111ecTBa;

. MPUMEHSATHh pa3IMYHbIE CIMOCOOBI paboThl ¢ wuHpOpMaIHe (HU3MIECKOTO
COJICpXaHUs C HCIIOJB30BAHUEM COBPEMEHHBIX HMH(POPMAIMOHHBIX TEXHOJOTHUH, MPU 3TOM
WCIIOJIb30BaTh COBPEMEHHBIE HMH(OPMAIMOHHBIC TEXHOJOTHH ISl TOWCKa, TepepaboTKu |
MpeabsSBICHUST Y4eOHOW W  HAYYHO-TIONMYJISAPHOW HWHGPOPMAIMH, CTPYKTYPHPOBAHHUS W
WHTEpIpeTanuu  WHPOPMAIMH, TMOJYYCHHONM W3 PAa3JIMYHBIX HCTOYHUKOB, KPUTHYCCKHU
aQHAIM3UPOBATh TOJIydaeMyr HHGOPMAIMIO W OICHUBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE
MMEIOIINXCS 3HAHWM, TaK ¥ Ha OCHOBE aHAJIM3a UCTOYHUKA HH(POPMAIIHH;

° MPOSBJISITh OPraHU3AIlMOHHBIE W TIO3HABATEJIbHBIC YMEHHS CAMOCTOSITEIBHOTO
NpUOOpETEHUsT HOBBIX 3HAHWUH B  TPOIIECCE  BBINOJHEHUS TPOCKTHBIX H  Y4eOHO-
HCCIIe0BATEIIbCKUX padoT;

° paboTarh B TPYIIE C UCIIOJHECHUEM PA3JIMYHBIX COIMATBHBIX POJICH, IJIAHUPOBATh
paboTy TpyHmbl, palHoOHANIBHO paclpeAessaTh AEATEIbHOCTh B HECTaHAAPTHBIX CHUTYalUsX,
aJICKBATHO OLIEHMBATh BKJIAJ KaXKJOTO0 M3 YYAaCTHUKOB TPYIIbl B PEUICHUE paccMaTpUBAEMOM
poOJIEMBI;

° MpOSIBIIATh MOTHBAIMIO K Oyaymiedt mnpodeccnoHalbHOM AeATeNbHOCTH IO
CHEIUATBLHOCTAM (PU3UKO-TEXHHIECKOTO TIPO(HIISL.

K xoHumy oOyuenust B 11 knacce TipeIMETHbIE PE3yNIbTaThl HAa YIIyOJIEHHOM YpOBHE
JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 0OYUAIOLIMXCSl YMEHUH:

J MOHUMAaTh POJb (PU3UKM B 3KOHOMHUYECKOH, TEXHOJIOTHYECKOM, COLMAIbHOW U
THYECKOU cdepax AEATENbHOCTH YeJIO0BEKa, pojib U MECTO (PU3MKH B COBPEMEHHOM HaydHOM
KapTUHE MHpA, POJIb ACTPOHOMHUHU B IPAKTHUUYECKOM [EATEIBHOCTH YEJIOBEKAa W JajbHEHIIEM
HAay4yHO-TEXHMUUYECKOM  pa3BUTHM,  3HA4€HHE  ONMCATEIbHOMH, CHUCTEMATU3HPYIOLIEH,
OOBSICHUTEIBHOW M TMPOTHOCTUYECKON (QYHKIMHA (PU3NUECKON TEOpUM — DIEKTPOJAWHAMHKH,
CMELUANIbHON TEOPHUH OTHOCHUTENIBHOCTH, KBAaHTOBOW (U3UKH, pOJb (U3NYECKOH TeopuHu B
(bopMUpPOBaHUU TIPE/CTABICHUH O (HU3UYECKON KapTHHE MHUpA, MECTO (PU3MUECKONH KapTHHBI
MUpa B 00ILIEM PsiZTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPECTABICHUN O MIPUPO/IE;



J pa3nuyath yCJIOBHS NPUMEHHUMOCTH Mojeneil (QU3MUecKuX Tea M MPOLECCOB
(siBJE€HMI): OJHOPOJHOE AIEKTPUUYECKOE M OJHOPOJAHOE MArHUTHOE II0JI, TapMOHUYECKUE
KoJeOaHus, MaTEeMaTHYECKUH MAasTHUK, HWACATbHBIA MPYKHHHBIA MasSTHUK, TapPMOHUYECKUE
BOJIHBI, UJI€aJIbHBIN KOJIe0aTeIbHbII KOHTYp, TOHKAs JMH3a, MOJIEJIEH aToMa, aTOMHOTO sijipa U
KBAHTOBOM MOJICJIM CBETA;

. pa3nuyarh yciaoBHs (TpaHMIBI, O0NACTH) MPUMEHUMOCTH (PU3MUYECKHX 3aKOHOB,
MOHMMATh BCEOOIUH XapakTep (pyHIaMEeHTaIbHBIX 3aKOHOB M OIPaHUYEHHOCTh MCIOIb30BAHUS
YaCTHBIX 3aKOHOB;

. aQHAIN3UPOBATh M OOBACHATH AJIEKTPOMArHUTHBIE MPOLECCHl U  SIBJICHUS,
UCIOJIb3YSl OCHOBHBIE IIOJIO)KEHUSI W 3aKOHbl IEKTPOJAMHAMUKH M CHELHMAIBHOW Teopuu
OTHOCUTENILHOCTH (3aKOH COXpaHEHMs 3JIEKTpUYECKOro 3apsiia, cuia Amnepa, cuna Jlopenna,
3aKOH 3JIEKTPOMAarHUTHON MHIyKIMH, npaBwio Jlenua, cBsa3p DJIC caMOMHIYKIIMK B 3JIEMEHTE
ANIEKTPUYECKON IIEMH CO CKOPOCTbIO MU3MEHEHMs CHJIbI TOKa, MOCTYNAThl CHENUAIbHON TeOpUuu
OTHOCUTENILHOCTH DWHIITEHHA);

J aHAJIM3UPOBATh M OOBSCHATH KBAHTOBBIE TMPOIECCHI M SIBJICHUS, HCIOJIb3YS
MOJIOKEHUSI KBAaHTOBOM (M3UKM (ypaBHEHUE DHHIITEWHA uis GoTo3(ddexra, nepBlii U BTOPOil
noctynaTel  bopa, mNpWHIMI COOTHOWICHHWS HeompenenéHHocTed ['elizeHOepra, 3aKOHBI
COXpaHEHHUs 3apsIOBOT0 U MAacCOBOTO 4YHCENl M JHEPruM B SAEPHBIX pPEAKIUAX, 3aKOH
PaIMOaKTUBHOTO pacraja);

. ONMHCHIBaTh (PU3MUYECKHWE TMPOLECChl M  SBJICHUS, HCIOJIb3YSd BEJIUYHHBIL:
HaNpsDKEHHOCTh  DJIEKTPUUECKOTO TOJIs, MOTEHIHANl 3JIeKTPOCTaTHYECKOTo IOJIsl, Pa3HOCTb
MOTEHIIMAJIOB, AJIEKTPOABIIKYILAs CUJIa, UHIYKLIUSI MAarHUTHOTO TOJIs, MAarHUTHBIM MOTOK, cHUjia
Amnepa, UHIYKTUBHOCTb, JIEKTPOABIDKYIIAS CUJIa CAMOMHIYKIIMU, SHEPTUS MAarHUTHOTO MOJIs
MIPOBOJIHUKA C TOKOM, PENIATUBUCTCKUN HMMITYJIbC, TIOJHAS YHEPIHsl, SHEPrus MOKOsI CBOOOHOM
YaCTHUIIbI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO U 3apsijl A1pa, SHEPTUs CBSA3U AIpa;

. O0OBICHATH 0COOCHHOCTH TPOTEKAHMS (PU3UUECKUX SIBJICHUMN: DJIEKTPOMAarHUTHAs
WHIYKIWS, CAMOUHIYKIIMS, pe30HaHC, UHTephEpEeHLUs BOJH, NTU(paKius, TUCTIepCHusi, MOTHOE
BHYTpEHHEE OoTpakeHue, (oroanekrpuueckuii d3hdext (pororddekr), anpda- u GeTa-pacmasl
sanep, ramma-u3iydeHue siaep, (u3NyYecKue MPUHLHUIBI CIEKTPAIbHOTO aHalin3a U paboThl
naszepa;

o OTpEeNATh HamnpaBlieHUE WHIYKIUA MArHUTHOTO TOJS MPOBOJHUKA C TOKOM,
cuibl Amniepa u cuibl JlopeHna;

o CTpOUTh M300pa’KeHUE, CO3aBacMO€ IUJIOCKMM 3€pKajioM, TOHKOW IJIMH30H, U
pPaccUuTHIBaTh €r0 XapaKTePUCTHKHU;

. MPUMEHSITh OCHOBOIIOJIArAIONINE ACTPOHOMHYECKUE TMOHSTHS, TEOPUU U 3aKOHBI
JUId aHaju3a U 0ObsACHEHUs (PU3MUECKUX MPOIECCOB, MPOUCXOIANIMX B 3BE3NAX, B 3BE3IHBIX
CHUCTeMaX, B MEXKIallaKTUYeCKOW cpeae; MOBUKEHUS HEOSCHBIX Tel, HBOJIOLMU 3BE3N U
Bcenennoii;

. MPOBOJUTH  MCCIENOBAHUE  3aBUCUMOCTEH  (DU3MYECKUX  BEJIMYUH  C
WCIOJIb30BAHMEM TIPSIMBIX W3MEpPEHUH, MPH STOM KOHCTPYHpPOBATh YCTaHOBKY, (UKCHPOBATH
pe3ynbTaThl MONYYEHHOW 3aBHUCHMOCTH (DPU3MYECKMX BEIWYMH B BHJE TpaQUKOB € Y4ETOM
aOCOTIOTHBIX MOTPEITHOCTEN U3MEPEHUH, IeTaTh BEIBOBI 10 PE3y/IbTaTaM MCCIIEOBaHUS;

J MPOBOJUTH KOCBEHHBIE M3MEpPEHUs (DM3MUECKUX BEIUYUH, MPU STOM BBIOMpPATH
ONTUMATBHBIA METOJ W3MEpPEHUs, OLIEHWBATh AOCONIOTHBIE U OTHOCHTENBHBIE MOTPEIIHOCTU
MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;

. MPOBOJUTH ONBITHl MO TMPOBEPKE MNPEJIOKEHHONW THUIOTE3bl: IJIaHUPOBATH
OKCIEPUMEHT, COOUpaTh OJKCIEPUMEHTAIBHYIO YCTaHOBKY, AaHAJU3UPOBATh IOTYYCHHBIE
pe3ynbTaThl U JIeJaTh BBIBOJ O CTaTyCE MPEAI0KEHHOW TMIIOTE3bI;

. ONUCBIBATh METO/IbI NIOJIYYE€HHUS HAYYHBIX aCTPOHOMUYECKUX 3HAHUIA;



o cobOnronarte mpaBuiia 0E30MACHOTO TpyAa IMPU IMPOBEACHUU HCCICIOBAHUN B
pamMKax ydeOHOro JKCIEpUMEHTAa, MPAKTHKyMa M y4eOHO-HCCICNOBATENBCKOW M TPOEKTHOM
JESATEIBHOCTH C UCTIOJIB30BAHUEM U3MEPUTENBHBIX YCTPOUCTB U J1a0OPaTOPHOTO 000PYI0BAHNS,

. pemath pacuy€THbIC 3a7ayd C SBHO 33JaHHON W HESIBHO 3aJaHHON (U3MUYECKOM
MOJICbIO: HAa OCHOBAaHMM AaHAlM3a YCIIOBUS BBHIOMpATh (PU3MUECKHE MOJEIH, OTBEYAIOIINE
TpeOOBaHUSAM 3a7ayd, NPUMEHITH (OPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH W IIOCTYJIAThI
(GU3HYECKUX TEOPUH TIPH WCIOJIH30BAaHMM MAaTEMaTUYCCKUX METOJOB peIICHHs 3ajad,
MPOBOJUTHh PACUYEThl HA OCHOBAaHWM HWMEIOIIMXCS JaHHBIX, AHAJIM3UPOBATH PE3YJIbTATHl U
KOPPEKTUPOBATH METO/IbI PEIICHUS C YUETOM TMOJYYCHHBIX PE3YJIbTATOB;

. pemaTh KayeCTBEHHBIE 3aJaud, TPeOyrolue NPUMEHEHHUs 3HAHUW W3 Pa3HBIX
pasnenoB Kypca (U3MKH, a TaK)K€ MHTETpPAllMUd 3HAHUW U3 JIPYTUX TMPEAMETOB €CTECTBEHHO -
Hay4YHOTO IIMKJIa: BBICTPAWBATh JIOTMUECKYIO IIETIOYKY PACCYKJICHHUM C OTIOpON Ha M3y4eHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

o HCII0JIb30BAaTh TEOPETHUECKHWE 3HaHUSA i1 OOBSCHEHUS OCHOBHBIX NPUHIUIIOB
paboThl U3MEPUTENIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONUCTB U TEXHOJOTUYECKUX ITPOLIECCOB;
. MPUBOJIUTh IPUMEPHI BKJIAJAa POCCUHCKUX MU 3apyOekHBIX YUEHBIX-(QUZUKOB B

pa3BUTHE HAyKH, B OOBSICHEHHE TPOIIECCOB OKPYKAIOIMIETO MHUPA, B Pa3BUTHE TEXHUKU WU
TEXHOJIOTHH;

° aHAJIM3UPOBATh W OIICHUBATH IIOCJIEACTBHUS OBITOBOM ¥ MPOW3BOJICTBEHHON
NESITETPHOCTH YEJIOBEKA, CBA3aHHOW ¢ (DM3MYECKHMU MPOIECCAMU, C MO3UIIMN IKOJOTUUECKON
0€30MacHOCTH, TPEJCTABICHUNH O PAIMOHAIBHOM MPHUPOJIOTIONB30BAaHIH, a TAKXKE Pa3yMHOM
WCTIOJIb30BAHUH JIOCTIKCHUM HAYKU W TE€XHOJIOTUHN I JAIBHEHUIIIET0 pa3BUTHS YEIIOBEUECKOTO
o0111ecTBa;

. MPUMEHSATHh pa3IMYHbIe CIMOCOOBI PpaboThl ¢ wWHPOpMAMEH (PUINIECKOTO
COJICpXaHUs C HCIIOJB30BAHUEM COBPEMEHHBIX HMH(POPMAIMOHHBIX TEXHOJOTHUH, MPU 3TOM
WCIIOJIb30BaTh COBPEMEHHBIC HMH(DOPMAIMOHHBIC TEXHOJOTHH JIsi TIOMCKA, TMEepepabdOTKH H
MpeabsSBICHUST Y4eOHOW W  HAYYHO-TIONMYJISAPHOW HWHGPOPMAIMH, CTPYKTYPHPOBAHHUS W
WHTEpIpeTanuu  WHPOPMAIMK, TOJYYCHHOM W3 Pa3IMYHbIX HCTOYHUKOB, KPUTHYCCKH
aQHAIM3UPOBATh TOJIydaeMyr HHGOPMAIMIO W OICHUBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE
MMEIOIINXCS 3HAHUMU, TaK 1 Ha OCHOBE aHaJIM3a UCTOYHHUKA HH(POPMAIIHH;

° MPOSBJISITh OPraHU3AIMOHHBIE U TIO3HABATEJIbHBIC YMEHHS CaMOCTOSITEIIBHOIO
NpUOOpETEHUsT HOBBIX 3HAHWUH B  TPOIIECCE  BBINOJHEHUS TPOCKTHBIX H  Y4eOHO-
HCCIIe0BATEIIbCKUX padoT;

° paboTarh B TPYIIE C UCTIOJHECHUEM PA3JIMYHBIX COLMAIBHBIX POJICH, INIAHUPOBATh
paboTy TpyHmbl, palHoOHANIBHO paclpeAessaTh AEATEIbHOCTh B HECTaHAAPTHBIX CHUTYalUsX,
aJICKBAaTHO OLIEHMBATh BKJIAJ KaXKJOTO0 M3 YYAaCTHUKOB TPYIIbl B PEUICHUE paccMaTpUBAEMOM
poOJIEMBI;

° MPOSIBIIATh MOTHBAIMIO K Oyaymied mnpodeccuoHaNbHON AESTENbHOCTH IO
CHEIUATBLHOCTAM (PU3UKO-TEXHHIECKOTO TIPO(HIISL.



TEMATHYECKOE IINTAHUPOBAHHUE

Temarnueckoe IIaHUPOBAHUE COCTABICHO C Y4YeTOM pabodeil mporpamMmbl BocnuTaHus. BochnuTaTenbHbI NOTEHLMAN MpeaMeTa
o0ecIieunBaeT PeasIn3alyio CIEAYIOIINX EIEeBbIX IPUOPUTETOB BOCITUTAHMS:

(opMupoBaHHE CO3HAHUS CBSI3U C OOIIECTBOM, HEOOXOIMMOCTH COTIIACOBBIBATH CBOE TIOBEACHNE C MHTEPECaMH OOIIeCTBa;
OCO3HAHHUC HpaKTI/IquKOﬁ SHAYUMOCTH TOI'0O HJIM HWHOI'0 OTKPBITUA, OCO3HAHUC 3HAYUMOCTH OTOI'O OTKPBITHA Ha IIYTH
LMBUJIN3ALMU YEJIOBEUECKOT0 OOLIECTBa, BOCIUTAHUE YBAKEHUS K YUEHBIM U UX TPY.Y;

(hopMHUpOBaHHE YCTONYMBBIX HPABCTBEHHBIX YYBCTB, BBICOKOM KYyJbTYphl MOBEICHHUS KaK OJHON M3 TJABHBIX MPOSBICHHM
YBa)KEHUS YEJIOBEKa K JIFOJISIM.

dbopMupoBaHHE  HAYYHOTO  MHPOBO33PEHMs, MMATPUOTHYECKOE W  HMHTEPHAIMOHAIBHOE  BOCIUTAHUWE  yUal[UXcCH,
npodeccuoHaIbHast OPUECHTALIMS YIAIIHXCS.

10 KJIACC
KoaunyecTBo yacos JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM K i (un¢posrbie)
n/n NMPOrpamMmmbl Bcero ongp OJLHEBIE pﬁaKanecxue oOpa3oBaTe/ibHbIE
padoThI padoTsbI pecypesI
Paznen 1. HAYYHBIW METO/ ITIO3HAHUSI ITIPUPO/IbI
11 Hay4nplii MeTO1 MO3HAHUS TTPUPOIBI 6 bubmmorexa [IOK
' https://m.edsoo0.ru/7f416194
Uroro no pazneny 6
Paznen 2. MEXAHUKA
bubnuoreka [JOK
2.1 Kusemarnka 10 . https://m.edsoo.ru/7f416194
bubmuoreka [JOK
2:2 Jumanka 10 https://m.edsoo0.ru/7f416194
. bu6mmoreka [JOK
23 Cratuia TBEpAIOTO TENA > 1 https://m.edsoo0.ru/7f416194
bu6mmoreka [JOK
2.4 3aKOHBI COXPaHEHUS B MEXaHUKE 10 1 https://m.edso0.ru/7f416194
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Wroro mo pazneny 35

Pa3nea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOINHAMHUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETUUECKON TEOPUU 15 bubmmorexa LHOK
' https://m.edso0.ru/7f416194
bub6mmoreka [{OK
3.2 TepmoauHamuka. TernaoBbie MalIUHBI 20 https://m.edso00.ru/7f416194
33 Arperartsble cocTosiHUS BemiecTBa. da3oBbie 14 bubnnorexa [JOK
' ePEX0Ibl https://m.edso0.ru/7f416194
Wroro mo pazueny 49
Pa3nea 4. DJIEKTPOJANHAMUKA
bu6moreka [IOK
4.1 JeKTpHeckoe nose 24 https://m.edsoo0.ru/7f416194
. . bubnuorexa [JOK
4.2 [TocTOAIHHBIH AMEKTpUUYECKUI TOK 24 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 TOKH B pasiHHbIX cpesax 6 https://m.edsoo0.ru/7f416194
Hroro mo pazgeny 54
Paznen 5. PU3HUECKHWIN MPAKTUKYM
. bu6mmoreka [JOK
51 DH3MICCKHH NpaKTHiyM 1 1 https://m.edsoo.ru/7f416194
Utoro no pazneny 11
PezepBHOe Bpems 15 bubmorexa LIOK
P P https://m.edsoo.ru/7f416194
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 11
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11 KVIACC

KoaunuyecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
MPOrpaMMblI Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
bubmmoreka [{OK
11 Martutioe riose 14 https://m.edsoo.ru/7f416194
bu6moreka [IOK
12 IICKTPOMATHHTHAS HHAYKIHS 13 1 https://m.edso0.ru/7f416194
Hroro mo pazgeny 27
Pa3nen 2. KOJIEBAHUS U BOJIHBI
bu6mmoreka [IOK
21 Mexarrieckie koneOarms 10 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.2 DNeKTpOMarHuTHBIE KOJICOaHMs 15 httos://m.edsoo.ru/7f416194
53 MexaHW4ecKUe U JIEKTPOMArHuTHHIC 10 1 bubnuoreka [JOK
' BOJIHBI https://m.edso0.ru/7f416194
bu6mmoreka [JOK
24 Onrika 25 1 https://m.edsoo.ru/7f416194
Utoro no pazneny 60
Pazzea 3. OCHOBBI CIHEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
bu6mmoreka [JOK
31 Octosst CTO ° https://m.edsoo.ru/7f416194
Wtoro mo pazneny 5
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Paznen 4. KBAHTOBAS ®U3UKA
N bubnmoreka [JOK
41 Kopryciys1spo-BoTHOBOI AyamHsu 15 https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2 dustika atoma > https://m.edso00.ru/7f416194
43 @du3MKa aTOMHOTO $/1pa U 3JIEMEHTapPHBIX 5 bubnuorexa [JOK
' YaCTHUIL https://m.edso0.ru/7f416194
Wroro mo pazueny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

bu6moreka [IOK
5.1 DneMEeHTBl aCTPOHOMHUU U acTPOPU3UKU 12 https://m.edso0.ru/7f416194
Hroro mo pazgeny 12
Paznen 6. PU3HUYECKHAIN MPAKTUKYM
. bu6mmoreka [IOK
6.1 DH3HHCCKHT MPAKTHKYM o https://m.edsoo.ru/7f416194
Hroro mo pazgeny 9
Pazgen 7. OBOBIIAIOIIEE IOBTOPEHHUE
CucreMaruzanys 1 00o01eHe
MIPEIMETHOTO COJECPKAHUS U OMbITa bubnnoreka [JOK
7.1 R 19
NESATETBHOCTH, PUOOPETEHHOTO TIPH https://m.edsoo.ru/7f416194
n3yueHuu kypca ¢pusuku 10 — 11 knaccos
Utoro no pazneny 19
bu6mmoreka [JOK
PesepBHOE Bpems 13 https://m.edsoo.ru/7f416194
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
No KoJuunyecTBo yacoB Jlara JJIeKTPOHHBbIE HU(PPOBBIE
Tema ypoka KonTpoabnbie | IIpakTnueckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Y4YeHH s
padoTsI padoThbI pecypchl
1 ®uszrka — pyHIaMeHTaJIbHas HayKa O 1 bubnuorexa [JOK
' HPHPOJIE https://m.edso0.ru/7f416194
5 HayuHnslii MeTO IO3HAHUSA U METOBI 1 bubnnorexa [JOK
' HCCIIEI0BaHUS (PU3MUCSCKUX SIBICHUI https://m.edso0.ru/7f416194
OKCIEPUMEHT U TEOPUS B IIpOLIECCe
3. noaHalfI)Hﬂ npnponm.pHa6an))1eI:me " 1 bubmmorexa LIOK
https://m.edsoo.ru/7f416194
9KCIIEPUMEHT B QU3UKE
4 Crioco6b! u3MepeHus PU3NIECKUX 1 bubmuorexa [JOK
' BEJIMYUH https://m.edsoo.ru/7f416194
AGCOIOTHAS M OTHOCUTEIbHAS
5. MOTPEITHOCTH U3MEPEHUI 1 Bubnuorexa LIOK
https://m.edsoo.ru/7f416194
(bu3MYECKUX BETMYHH
MopenupoBanue B pusuke. Posb u
MecTo (pu3uku B (GOpMUPOBAHUN
6. COBpeMd[;HHoﬁ Haginfoﬁ EapTI/IHbI 1 bubmmorexa LIOK
. https://m.edsoo.ru/7f416194
MHpa, B IPAKTHYECKOU JeSITENbHOCTU
mronei
Mexanuueckoe nBmxkeHue. Cucrema
7 oTcyeTa. OTHOCUTEIHLHOCTh 1 bubmuoreka [JOK
' MEXaHUYECKOTOo IBMKeHUs. [Ipsamast u https://m.edso0.ru/7f416194
oOpaTHast 3a/1a4ll MEXaHUKHU
8. Paguyc-BekTop MarepualbHOM TOUKH, 1 bubnuoreka [IOK
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€ro MPOEKLUU Ha OCH KOOPAUHAT.
Tpaexropus. [lepemerienue.
Ckopoctb. X mpoekuuu Ha ocu
KOOpAUHAT

https://m.edso0.ru/7f416194

PaBHOMEpPHOE ITPAMONIMHENHOE
nekenue. ['paduueckoe onvcanue

bubmmoreka [{OK

S PaBHOMEPHOTO MPSIMOJTMHEHHOTO https://m.edsoo.ru/7f416194
JBHKCHUS
10. | CraproBas THarHOCTHKA bubmorexa HOK
https://m.edsoo.ru/7f416194
HepaBHOMepHOE 1BMKEHME.
11 MrHoBeHHass CKOPOCTb. Y CKOPEHHE. bubnuoreka [IOK
" | TpsaMoIMHENRHOE JBHKEHHE C https://m.edsoo.ru/7f416194
MTOCTOSTHHBIM YCKOPEHUEM
DU3NYECKUN TTPAKTUKYM.
JlaGopaTtopnas pabora Ne 1 o Teme
12. "I/I3MIe)peHEIe yciopeHI/m npu Bubnuorexa LIOK
. https://m.edsoo0.ru/7f416194
MPSMOJIMHEHHOM PaBHOYCKOPEHHOM
NBIDKEHUH I10 HAKJIOHHOU I1ocKocTH"
I'paduueckoe onucanue
13. niﬂﬁonHHeﬁHoro JIIBAKEHUS C bubmmorexa [JOK
https://m.edsoo0.ru/7f416194
MMOCTOSIHHBIM YCKOPEHUEM
CBoboaHoe majieHre. Y CKoOpeHue
14 cBOOOIHOTO MaeHusI. 3aBUCUMOCTh bu6mmoreka [JOK
" | KOOpAMHAT, CKOPOCTH, YCKOPEHHS OT https://m.edsoo.ru/7f416194
BpEMEHU U UX TpaduKu
15, JIBukeHue Tena, OpoIIeHHOTO Mo/ bu6mmoreka [JOK

YIJIOM K TOPU30HTY

https://m.edsoo.ru/7f416194
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DuU3N4ECKUN IIPAKTUKYM.
JlaboparopHuas pabota Ne 2 1o Teme

bubmuoreka [JOK

1é. "H3mepeHne yCKOPEeHUs: CBOOOTHOTO https://m.edsoo0.ru/7f416194
naneaus"
KpuBosmHeliHOE nBUXKEHNE.
BIDKCHHE II0 OKPYKHOCTH. YTJIOBas
17. fJ‘II/IHGﬁH&SI CKOpI())}(’I)”II"(B. Ilepuon n Brbmiorexa LIOK
https://m.edsoo.ru/7f416194
yactoTa. LleHTpocTpemMuTensHoe n
MOJTHOE YCKOPEHHUE
@uU3NYECKU IPAKTUKYM.
JlaGopaTtopras pabora Ne 3 1o Teme
18. "I/I3y‘ll)eHI/IIe) HBI/II:KGHI/IH TeJa 110 bubmorexa [IOK
. https://m.edsoo.ru/7f416194
OKPY)KHOCTH C ITOCTOSTHHOH 110
MOy CKOPOCTBIO"
19 KonTtponbnas padorta Ne 1 o teme bubmuorexa [JOK
" | "Kunemaruka" https://m.edso0.ru/7f416194
[TepBriif 3akoH HeroTOHA.
20 HuepimanbHble CUCTEMBI OTCUETA. bu6mmoreka [JOK
" | IIpunuun otHocuTenbHOCTH [anumes. https://m.edso0.ru/7f416194
HewuneprinanbHble CUCTEMBI OTCUETA
21 Cuina. PaBHO€HCTBYIOIIAS cCUia. bu6mmoreka [JOK
" | Bropoii 3akon Herotona. Macca https://m.edsoo.ru/7f416194
29 Bzaumoperictue Ten. Tpetuii 3akoH bu6mmoreka [JOK
" | HsroroHa https://m.edso0.ru/7f416194
[IpuHIUIT CYynepro3UIUN CHIL.
23. P:meIL{II/Ie 3i’unaqua HpuI/IMeHeHI/Ie bubmorexa LIOK
https://m.edsoo0.ru/7f416194
3aKoHOB HproTOHA
24. | 3aKoH BCEMHPHOTO TSATOTCHUS. bu6mmoreka [JOK
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OKBUBaJIEHTHOCTb 'PABUTALIMOHHON U

MHEPTHOM Macchl

https://m.edso0.ru/7f416194

Cuna TsKeCTH M YCKOpeHue

bubmmoreka [{OK

25. CBOOOIHOTO TIaICHUS https://m.edso0.ru/7f416194
JIBrKeHNE HEOCCHBIX TET U UX
26 HCKYCCTBEHHBIX CITYTHUKOB. [lepBas bubnuorexa [JOK
| KOCMHYECKast CKOPOCTh. 3aKOHBI https://m.edsoo0.ru/7f416194
Kemepa
97 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
| Tema https://m.edso0.ru/7f416194
@u3NYEeCKU IPAKTUKYM.
JlabopaTtopnast pabota Ne 4 o Teme
28 "UccnenoBanne 3aBUCHUMOCTH CHIT bu6moreka [IOK
" | ympyrocrtu, BOHUKAIOIIUX B https://m.edso0.ru/7f416194
MpYyXUHE U PE3NHOBOM o0pa3slie, OT
ux nepopmarun”
Cuna tpenus. [Ipupoaa u BUzIbI Cuil
29 TpeHus. JIBUKEHHUE B KUJIKOCTH U bu6mmoreka [JOK
" | rase ¢ y4éTOM CHIIBI COIPOTHBIIEHHS https://m.edsoo.ru/7f416194
Cpenbl
DU3NYECKUN TTPAKTUKYM.
JlaboparopHas padota Ne 5 o Teme
30. "I/ISszeHie Koz(b(bHuHeHTa TpEeHUs bubmmorexa LIOK
https://m.edsoo.ru/7f416194
10 BEJIMYUHE YTIOBOTO
koa¢pumenta 3aBucumoctu Frp(N)"
31 Hasnenue. ['napocraruyeckoe bubnuoreka [IOK
" | nanenue. Cuia Apxumesa https://m.edso0.ru/7f416194
32. | AOCom0THO TBEepAoe TeJo. bubnuorexa [IOK
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HOCTyrIaTeJIBHOe H BpalllaTCIbHOC
ABUIKCHUC TBCPAOT'O TCIIa

https://m.edso0.ru/7f416194

MoMeHT CHUJIbI OTHOCUTEIIHLHO OCH

bubmmoreka [{OK

33. BparieHust. [iedo cubl https://m.edsoo.ru/7f416194
PuU3NYECKU IPAKTUKYM.
JIaGoparopnas paborta Ne 6 o Teme
34. "I/ICCJII)e)IoEaHHepyCHOBHﬁ paBHOBECUS bubmotexa LIOK
. https://m.edsoo.ru/7f416194
TBEPJIOTO TeNa, IMEIOIIETO OCh
BparnieHus"
CrnosxeHune cuil, IPUIOKEHHBIX K
35 TBepaOMYy Teny. LleHTp TskecTH Tena. bubnuoreka [IOK
| VYcnosus paBHOBeCHs TBEPAOTO TENA. https://m.edsoo.ru/7f416194
Buns! paBHOBecus
bu6mmoreka [IOK
36. | Pemerme saza: https://m.edso0.ru/7f416194
37 KonTtponbHas padota Ne 2 o Teme bubmuorexa [JOK
" | "Ilmnamuka" https://m.edsoo0.ru/7f416194
Nmnynbc maTepuaabHON TOUKH,
CUCTEMbI MaTepUaIbHBIX TOUEK.
38. | IlenTp macc CIfCTCMBI MaTepuaTbHBIX bubmmorexa LIOK
https://m.edso0.ru/7f416194
Touek. Teopema 0 ABMKEHUHU LIEHTpa
Mmacc
NMiynbsc cuiibl 1 ©I3MEHEHHE
39. I/IMH;IJILca Tena. 3aKOH COXpaHEHUS bubmorexa HOK
https://m.edso0.ru/7f416194
UMITyJbca. PeakTUBHOE NBHKEHHE
MoMeHT uMIynbca MaTepuaibHON BuGmmorexa [OK
40. | Toukwu. [IpencraBneHue o COXpaHeHUH

MOMCHTA UMITYJIbCa B ICHTPAJIbHBIX

https://m.edsoo.ru/7f416194
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IIOJIAX

41. | Pemenwne 3amau bubmiorexa LIOK
https://m.edsoo.ru/7f416194
PaGora cuibl Ha ManioM 1 Ha
4o | KOHEUHOM IEPEMEIICHAM. bubnuorexa [JOK
" | TI'paduueckoe npencraBieHne paboThl https://m.edsoo0.ru/7f416194
CcuJIbl. MOIITHOCTH CHJIBI
Kuneruueckas sneprus. Teopema 00
43. | uU3MEHEHUH KHHeTIfqecxoﬁ 311{)epr1/m bubmmorexa LIOK
. https://m.edsoo.ru/7f416194
MaTepHATHLHOU TOUKH
[ToTeHIMaTBHBIC U HETIOTECHITHATEHBIC
44, | cuibl EOTGHHI/IaﬂBHaﬂ aHepimL bubmorexa [IOK
https://m.edsoo.ru/7f416194
Bropas kocMuueckas CKOpoCTh
TpeTbst KOCMHUYECKasE CKOPOCTb.
CBs13b pabOTHI HEMTOTEHITUATBHBIX CHIT
45. | ¢ I/ISMGEGHI/ICM MexaHHqL;cxoﬁ bubmmorexa LIOK
https://m.edsoo.ru/7f416194
SHEPTUH CHUCTEMBI TeJ. 3aKOH
COXpaHEHUsI MEXaHUYECKON dHEPTUN
Yupyrue u He 1€ CTOJIKHOBCHHUS.
46. Vpgzlr{eHHe Bey;f}z;nn JUTSL UACAITbHOM bubmmorexa LIOK
https://m.edsoo.ru/7f416194
KHUJKOCTH
47 KontponsHas padora Ne 3 o teme bubnnoreka [JOK
" | "3aKOHBI COXpaHEHHs B MeXaHHKe" https://m.edsoo.ru/7f416194
PazButHe npeacraBiaeHuit o mpupoae
48 Ter10Tbl. OCHOBHBIE MOJIOKEHUS bubnuoreka [JOK
" | MKT. quddysus. BpoyHoBckoe https://m.edsoo.ru/7f416194
JIBUKCHHE
49. | Ctpoenue razo00pa3HbIX, KUIKUX U bu6mmoreka [JOK
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TBEPJBIX TeN. XapaKTep ABUKECHUS U
B3aMMOJICHCTBHS YaCTHULl BELIECTBA

https://m.edso0.ru/7f416194

Macca u pazMepsl MOJIEKYJT (AaTOMOB).

50. | KomauuectBo BemectBa. [locTosiHHAs Bubnuotexa LIOK
Asorazpo https://m.edsoo.ru/7f416194

51 Temmneparypa. TennoBoe paBHOBecHeE. bubnuorexa [JOK
[Ikana [enscus https://m.edso0.ru/7f416194

bubmmoreka [{OK
52. | Pemerne 3anad https://m.edS(])lo.ru/7f416194

. bu6mnoreka LIOK
53. | MWneansHslii ra3. ['a30BbIe 3aKOHEL https://m.eds0o.ru/7f416194

54 YpaBHenue Menpeneena- bu6moreka [IOK
Knanetipona. Pemenune 3amau https://m.edso0.ru/7f416194

55, AOcoroTHas TeMIiepaTypa. 3akoH bubmuorexa [JOK
JansToHa https://m.edsoo.ru/7f416194

56. H3omporiecchl B UieaqbHOM rase ¢ bu6mmoreka [IOK
IIOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA https://m.edso0.ru/7f416194

57. | monmoncooos soomepu sousops BrGmorexa LIOK
i30Gapa ’ ’ https://m.edsoo0.ru/7f416194

Du3HUEeCKUI IPAKTUKYM.

58. Ha6opaTopHaﬂr;a60Tale\\/;9 7 o Teme Bubmiorexa LIOK
"Wisysenie wsobapHoro mpomecca” https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
59, Ocuosroe ypasnenne MKT https://m.edS(I)lo.ru/7f416194

60. | Pemenue 3agau bubmorexa HOK
https://m.edsoo0.ru/7f416194

61. | Cas3b aOCONIOTHON TEMIIEPATYPHI bubnuorexa [IOK
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TEPMOANHAMHUYECKON CUCTEMBI CO
CpEeHEH KUHETUYECKOM dHEpruen
IIOCTYIATEIBbHOIO TEIJIOBOTO
JIBUOKCHUS €€ YaCTHII

https://m.edso0.ru/7f416194

62 O06o01IeHre U CHCTeMaTH3aIus bubnuorexa [JOK
" | 3uHanui no teme "OcHoBbel MKT" https://m.edsoo.ru/7f416194
63 Kontponsnas pabora Ne 4 o teme bubnnorexa [JOK
"| "OcnoBel MKT" https://m.edsoo0.ru/7f416194
TepmoanHaMuueckas cucrema.
3ananue BHEMIHUX ycinoBui 1uist T
crucTeMbl. BHelIHME ¥ BHYTpEHHUE
64. | mapamerpsl. [Tapamerpsr ?II"T;[) CHCTEMBI bubamorexa LOK
https://m.edsoo.ru/7f416194
KaK CpeHUE 3HAYCHUS BEJINYHH,
OIIMCHIBAIOIIMX €€ Ha
MHKPOCKOTTMYECKOM YPOBHE
Hyneroe Hayano TepMoIMHAMUKH.
65. CZMOnpomBonLHaﬂppenI;KcauHﬂ T Bubnuorexa LIOK
https://m.edsoo0.ru/7f416194
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO
Moenp ueaabHOro ra3a B
66. Tepi[/[oILI/IHjMI/IKe. VcenoBus bubmmorexa [JOK
. https://m.edsoo.ru/7f416194
MIPUMEHUMOCTH 3TOW MOJIEIH
Vpasuenue MenaeneeBa-Kianelipona
67. wm I;LIpaxceHI/Ie I[J'Ijll BHYTpEHHEH ’ bubmmorexa LIOK
https://m.edsoo.ru/7f416194
SHEPTHHU
Bripaxkenue ans BHyTpeHHEH
68. SHEPTrUH OJJHOATOMHOI'O UJEAIBHOTO bubmuoreka [JOK

raza. Kpasucrarudueckue u
HECTATUYCCKUC MTPOUCCCHI

https://m.edsoo.ru/7f416194
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OnemenTapHas paboTa B
TCPMOJUHAMUKE. Brrancienue

bubmuoreka [JOK

69. paboThI 1o rpaduky mnpoiecca Ha pV- https://m.edsoo.ru/7f416194
ararpamme
Tennonepenaya kak croco6
70. H3MeHeHII/)mHBHyTpeHHeI?I sHeprun T]] Brbmiorexa LIOK
https://m.edsoo.ru/7f416194
cUCTeMbI 0€3 coBepIlIeHUs pPabOThI
71 KonBexkiusi, TemaonpoBOIHOCTD, bubmmoreka [{OK
| u3nyuenwme https://m.edso0.ru/7f416194
KonnuecTBo TennoTsl. TemioéMKOCTh
79 | Tena. VY nenbHas U MOJIIpHas bubnuoreka [IOK
" | TemmoémkocTH BemecTBa. Y ieiabHas https://m.edso0.ru/7f416194
TEIUIOTa CTOPAHUS TOTIIBA
73 Pacué€t xonmuecTBa TEIIOTHI IPU bubmuorexa [JOK
| remmonepenaue https://m.edso0.ru/7f416194
DU3NYECKUN TTPAKTUKYM.
74 JlabopaTtopnast pabota Ne 8 1o Teme bubmuorexa [JOK
| "HM3MepeHue yaenbHOM https://m.edsoo.ru/7f416194
TEIUIOEMKOCTH"
75 [Tonsarue 06 anrabaTHOM TIpoIIECcCe. bu6mmoreka [JOK
" | TlepBblil 3aKOH TEPMOJMHAMUKH https://m.edsoo.ru/7f416194
KonudecTBo TemnoTel u paboTa Kak
76. | Mepbl U3BMEHEHUS BHyTp:HHeﬁ bubmmorexa LIOK
https://m.edsoo.ru/7f416194
sHepruu T/ cucrtemsl
Btopoii 3akoH TepMOAMHAMUKH TSI
77 | DABHOBECHBIX 1 HEPABHOBECHBIX bubnunoreka [JOK

nporeccoB. HeoOpatumoctsb
MPUPOIHBIX POILIECCOB

https://m.edsoo.ru/7f416194
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[TpuHIUITBI AENCTBUS TEMIIOBBIX

bubmuoreka [JOK

78.
8 marniH. KITJ] https://m.edsoo.ru/7f416194
79 MakcumanbHoe 3HaueHue KIIT/. [ukn bubnuorexa [JOK
" | Kapno https://m.edsoo.ru/7f416194
bubmmoreka [{OK
80.| P
cHeHie sanat https://m.edsoo.ru/7f416194
DKOJIOTHYECKUE aCTIEKThI
81 HUCIIOJIb30BAHUS TEIJIOBBIX bubmmoreka [{OK
" | nBurateneii. TeroBoe 3arpsi3HEHUE https://m.edsoo0.ru/7f416194
OKpYKarolEen CpeJibl
bu6moreka [IOK
82.| P
clieHme sanat https://m.edsoo.ru/7f416194
0606
83 3Ha(1)mH1;i{: :eI;\I/IZP{'C”;: M;zﬂjle:{[;iima Bubnuorexa LIOK
' P A ' https://m.edso0.ru/7f416194
TermoBble MAIIMHBI
" ‘If;:TpZHLHZﬂ pazo;ae N905 nc; TeMe BuGmorexa LIOK
. MOJMHAMUKA. TernIoBbI
P H" https://m.edso0.ru/7f416194
MalIHbI
| e e
' P A https://m.edso0.ru/7f416194
TEIUI0Ta MapooOpa30BaHUS
HacpimienHbie 1 HEHACHIIICHHBIE
napsl. KauecTBeHHas 3aBUCHMOCTh
IJIOTHOCTH U JaBJICHUS HACBIIEHHOTO BuGmmorexa [OK
86. | mapa oT TemmepaTypbl, UX

HE3aBUCUMOCTH OT 00bEMa
HACBIIIICHHOT'O I1apa. 3aBUCHMOCTD
TCMIICPATYpPhl KUIICHHUA OT JaBJICHUS B

https://m.edso0.ru/7f416194
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KUIKOCTH

87 Brnaxxnocts Bo3myxa. AGCOTIOTHAS U bubmuoreka [IOK
" | oTHOCHUTENbHAS BIAKHOCTh https://m.edsoo.ru/7f416194
bubmmoreka [{OK
88.| Pemerne sazax https://m.edso0.ru/7f416194
PuU3NYECKU IPAKTUKYM.
JlaboparopHas padota Ne 9 o Teme
89. <<I/13MI;I)GHII)/I€ a6I():OJHOTH0171 BIIQXKHOCTH bubmmorexa LIOK
https://m.edsoo.ru/7f416194
BO3]IyXa M OIIEHKA MaCChI MTapOB B
TTOMETIICHU
Teépnoe Teno. Kpucramnmyeckue u
90. aMof)z)HHe Tena.l::AHmoTponHﬂ bubmmorexa LIOK
b https://m.edsoo0.ru/7f416194
CBOWCTB KPHCTAIOB
[1naBneHue u KpUCTAIIA3ALIMSL.
91. | VYamensHasg TGHJ‘II())Ta l'IJ'IaBJ'IePLIII/ISI. bubmorexa [IOK
https://m.edsoo.ru/7f416194
CyOnmumariust
Jedbopmaruu TBEpAOTO TEA.
92 Pactsoxenue u cxxatne. CaBur. bu6mmoreka [JOK
"| Mogayns IOura. Ipexen ynpyrux https://m.edsoo.ru/7f416194
nedopmanui
TermmoBoe pacumpeHue KUIKOCTEN 1
93 TBEPABIX TeJI. AHTAPMOHU3M bubnnoreka [JOK
" |  TemnoBBIX KOJEOAHMI YACTHUII https://m.edso0.ru/7f416194
BEIECTBA
94 [IpeoOpazoBanue 3HEPrUu B (Ha30BBIX bubnnoreka [JOK
" | mepexonax https://m.edsoo.ru/7f416194
95. | VYpaBHeHHue TemI0BOro OajaHca bubnmorexa HOK

https://m.edsoo.ru/7f416194
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bubmuoreka [JOK

96. | Pemerne saza: https://m.edsoo.ru/7f416194
[ToBepXHOCTHOE HaATsKEHUE.
97 Kanunnsipusle siBnenus. J{aBnenue bubnuorexa [JOK
" | 0J HICKPUBIICHHOM TIOBEPXHOCTHIO https://m.edsoo0.ru/7f416194
xunkoctu. @opmyna Jlannaca
O06o01eHre 1 cucTeMaTru3aIus
98 3HaHUM 1o TeMe "ArperaTHbie bubnuorexa [JOK
| cocrosuus BemectBa. ®a3oBbIe https://m.edso0.ru/7f416194
nepexonr"
KonutpoibsHas padora Ne 6 mo Teme
99. "Arpé)raTHHe (I;)OCTOHHI/IH BEIIeCTBa. bubmmorexa LIOK
https://m.edsoo.ru/7f416194
dazoBble IEPEXOBI"
DnexTpu3aius Tel U e€ MposBIICHUS.
Onekrtpuyeckui 3apsa. /[Ba Buna
100, 3J1eKT;)1/IquKI/IX 3apI;ij)BI.[ " Bubnuorexa LIOK
https://m.edsoo.ru/7f416194
[IpoBOJHUKY, AUANEKTPUKU U
MOJIYIPOBOIHUKH
DJIeMEHTapHbIN ANEKTPUUECKUI
101, 3apsn. 3aKI())H COXpaHCfII/I}I bubmmorexa LIOK
https://m.edsoo.ru/7f416194
ANIEKTPUYECKOTO 3apsia
102. B3aumoperictBue 3apsiioB. Toueunbie bu6mmoreka [JOK
3apsibl. 3akoH Kynona https://m.edso0.ru/7f416194
103, Pemenue 3amay bubmorexa [IOK
https://m.edsoo.ru/7f416194
104, Dnekrpuueckoe noue. Ero neiicteue bubnunoreka [JOK
Ha 3JIeKTPUUECKUE 3apsibl https://m.edsoo0.ru/7f416194
105, Hanpsok€HHOCTH IEKTPHUUECKOTO bubnuoreka [IOK
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noJist. [IpoGublit 3apsan. Jlnnuu
HaIpsHKEHHOCTH JJIEKTPUUYECKOTO
noJisi. OTHOPOJHOE PIEKTPUUECKOE

https://m.edso0.ru/7f416194

noJie
[ToreHumanbHOCTH
106. BJICKTpI(I)CTaTI/IHGCKOFO noJist. Pa3HOCTH bubmmorexa LIOK
https://m.edsoo.ru/7f416194
MMOTSHIIMAJIOB U HATIPSDKCHUE
[ToTeHnmanpHas YHEPTHS 3apsaa B
107, AIEKTPOCTATUUECKOM TIOJIE. bubnuoreka [JOK
[MoTeHnmMa 3J1eKTPOCTATHUECKOTO https://m.edsoo0.ru/7f416194
OJIst
CBs13b HANPSDKEHHOCTH TIOJIS U
108, pazHOCTH rlfOTeHHI/IaJ'IOB TUIS bubmorexa [IOK
https://m.edsoo.ru/7f416194
ANIEKTPOCTATUYECKOTO OIS
109. [TpunIMI cynepno3uiuu bubmuorexa [JOK
AIIEKTPHUYCCKHUX TOJICH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
110, Petuerne saza: https://m.edso0.ru/7f416194
111 [Tosie Toueuynoro 3apsiga. [lose bu6mmoreka [JOK
PaBHOMEPHO 3apsKEHHOM ChephI https://m.edsoo.ru/7f416194
[Tone paBHOMEPHO 3apsSKEHHOTO O
112, 06’béMI; mapa. I;Ione [I))aBHOMepHO bubmmorexa LIOK
N N https://m.edso0.ru/7f416194
3apsKEHHON OECKOHEYHOM MII0CKOCTH
113, IIpoBOTHUKH B 3JIEKTPOCTATUYECKOM bubnnoreka [JOK
noJie. Y CIIOBUE PaBHOBECHS 3apsI0B https://m.edsoo.ru/7f416194
114, JIMDIIEKTPUKY U NOJIYIIPOBOJHUKHY B bubnuoreka [IOK
JIEKTPOCTATUYECKOM TI0JIe https://m.edsoo0.ru/7f416194
115, KongencaTtop. DIeKTPOEMKOCTb bubnuorexa [IOK
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KOHJICHCATOPA. DIEKTPOEMKOCTD
TUIOCKOTO KOHJIEHCATOPa

https://m.edso0.ru/7f416194

116. [TapamiensHOE cCOeTMHEHNE bubnuorexa [JOK
KOHJICHCATOPOB https://m.edsoo0.ru/7f416194

117, ITocnenoBaTeabHOE COCUHEHUE bubmmoreka [{OK
KOHJICHCATOPOB https://m.edsoo0.ru/7f416194
@uU3NYECKU IPAKTUKYM.

118, JlabopaTtopnast padota Ne 10 mo Teme bubnuorexa [JOK
"HccnenoBaHue CMEIIaHHOTO https://m.edsoo.ru/7f416194
COEIMHEHUS Pe3UCTOPOB"

119, Dueprus 3apsHKEHHOTO KOHIEHCATOPa bubmmorexa LIOK
https://m.edsoo.ru/7f416194
bu6moreka [IOK

120, Pemerne sanax https://m.edso0.ru/7f416194

121, JIBr>keHue 3apsSKEHHOW YaCTUIIbI B bu6mmoreka [IOK
OJTHOPOTHOM 3JICKTPUIECKOM I10JI€ https://m.edso0.ru/7f416194

bu6mmoreka [IOK

122, Pemenne sanat https://m.edso0.ru/7f416194
O06o01IeHre U cucTeMaTHU3aIus

123, 3HaHPIHI>:II o TeMe "BJICKTpI/I‘I:CKOC bubmmorexa LIOK

\ https://m.edso0.ru/7f416194
mnosie

124, Kontponsnas padora Ne 7 mo teme bubnnoreka [JOK
"DnekTpudeckoe mose" https://m.edsoo.ru/7f416194
Cuina toka. [locTosIHHBIN TOK.

125, VYcnoBus cymecTBoBaHUS bubmorexa IOK

https://m.edsoo.ru/7f416194
MOCTOSTHHOTO 3JIEKTPUYECKOTO TOKA
196, Hcroynuku Toxa. Hanpsbkenue u bubnuoreka [IOK

SC

https://m.edsoo.ru/7f416194
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DuU3N4ECKUN IIPAKTUKYM.
Jlaboparopuas padota Ne 11 o Teme
"N3mepenue cuiibl TOKa U

bubmmoreka [{OK

127, wanpspKeHUs B IETH MOCTOSIHHOTO https://m.eds0o.ru/7f416194
TOKa IIPY TTOMOIIA aHAJIOTOBBIX U
U (QPOBBIX H3MEPUTEITHHBIX
pudopoB"”

128, 3akon Oma 1t yJacTKa IEeTHu. bubnuorexa [JOK
DJIEKTPUUECKOE COMPOTUBIICHUE https://m.edsoo.ru/7f416194
3aBUCUMOCTb COTIPOTUBIICHUS

129 OJTHOPOJHOTO MTPOBOJTHUKA OT €TO bu6moreka [IOK
JUTMHBI U TUIOMIA/U TIONIEPETHOTO https://m.edso00.ru/7f416194
CCUYCHUS

130. VY enpHO€ CONPOTUBIICHUE BEILIECTBA. bu6mmoreka [IOK
Pemrenue 3amau https://m.edsoo0.ru/7f416194
[TocnemoBarenpHOE, MapalIeIbHOE

131. CMemaII[{Hoe COCI[I/IH’eHI/II; ’ bubmorexa [IOK

https://m.edsoo0.ru/7f416194
MIPOBOTHUKOB
Pacuér pa3BeTBIEHHBIX
132, BJ'IeKTpr‘leCKI/IX nernei. [IpaBuna bubmmorexa LIOK
https://m.edsoo0.ru/7f416194
Kupxroda

133, Pemenue 3amay bubmorexa [IOK

https://m.edsoo0.ru/7f416194

134, PaGora snexkTpuyeckoro Toka. 3aKoH bubnnoreka [JOK
Jhxoyns —Jlenna https://m.edsoo0.ru/7f416194

135, Pemenne 3amau bubmorexa HOK

https://m.edsoo.ru/7f416194

136, MomHOCTh 3IEKTPUIECKOTO TOKA. bubnuoreka [IOK
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TemnoBas MOIIHOCTD, BBIACIISAICMAs HA

https://m.edso0.ru/7f416194

pesucrope
bubmmoreka [{OK
137, P
3 CHicHHe satat https://m.edso0.ru/7f416194
138 OJ1C u BHyTpEeHHEE CONTPOTHUBIICHHE bubnuorexa [JOK
| mcTOYHMKA TOKA https://m.edsoo.ru/7f416194
139 3akon OMa Jyisi TOJTHOM (3aMKHYTOM ) bubnuorexa [JOK
| DIEKTPUYECKOU LIEnH https://m.edsoo0.ru/7f416194
bubmmoreka [{OK
140, P
0 clieHHe satat https://m.edso0.ru/7f416194
bu6moreka [IOK
141, M
OUIHOCTE HCTOMHHIA Toka https://m.edso0.ru/7f416194
bu6moreka [IOK
142, Kopotkoe sameikanue https://m.edso0.ru/7f416194
143 Konpaencarop B 1ienu noCTOSIHHOTO bu6mmoreka [IOK
| ToKa https://m.edso0.ru/7f416194
bu6mmoreka [IOK
144 Pewenne 3anay https://m.edso0.ru/7f416194
145 Pemrenue 3agau mo reme bu6mmoreka [JOK
1 "TIOCTOSHHBIN IEKTPUUECKU TOK" https://m.edsoo.ru/7f416194
146 Pertenue 3agau mo reme bu6mmoreka [JOK
1 "TIOCTOSHHBIN >JIEKTPUYECKUI TOK" https://m.edsoo.ru/7f416194
147 Pertenue 3agau mo reme bu6mmoreka [JOK
1 "TIOCTOSHHBIN IEKTPUUECKUM TOK" https://m.edsoo.ru/7f416194
s O6o6nvleHI/Ie u cpicgeMaTmauI/Ivﬂ BuGmmorexa [OK
| SHAHHHIO TeMve ?CTOHHHHH https://m.edso0.ru/7f416194
ANEKTPUIECKHI TOK
149, KouTposbHas padota Ne 8 o treme bubnuorexa [IOK
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"TIoCTOSIHHBIN 27EKTpUUYECKUIM TOK"

https://m.edso0.ru/7f416194

SHGKTPI/I‘-ICCKEUI IMpOBOAUMOCTD

150, pa3nuyHBIX BEHIECTB. DIEKTPHUCCKHUMA Brbmiorexa LIOK
1P HHECTE. P https://m.edso0.ru/7f416194
TOK B MeTaju1ax. CBEpXIpPOBOUMOCTh
151, paensanax mexcpontton. const EuGmonesa LIOK
| pacm HICKIPOIIITTOP. https://m.edso0.ru/7f416194
@apanes U1 JIIEKTPOIU3a
bubmmoreka [{OK
152, i !
52| DmeKTpiteciuii TOK B rasax. Thiasua https://m.edsoo0.ru/7f416194
153 DIEKTPUYECKUN TOK B BAKyyMe. bubnuoreka [IOK
| BakyymHbIe TIPUOOPEI https://m.edso0.ru/7f416194
154 DIEKTPUYECKHUN TOK B bubnuoreka [JOK
| HOJIyIpOBOIHUKAX https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
155, Honynposoaiikossie MPHOOpE! https://m.edsoo.ru/7f416194
- PesepBHbIit ypoK. O6o6£ueHHe u BuGmorexa LIOK
| cHucTeMaTHU3alus 3Ha 0 TeMe
"H TeMaTH Hfm HAHHI O TEM https://m.edso0.ru/7f416194
Kunematuka
T Eumonesa LIOK
' B https://m.edso0.ru/7f416194
"Jlmnamuka"
R EuGmonesa LIOK
1. "u https://m.edso0.ru/7f416194
JmHamMuka
P i .
PR ——— Eumonesa LIOK
' f cre Satuwt s . O Teme https://m.edso0.ru/7f416194
CraTuka TBEpJIOTO Tena
160, Pe3epBHbIii ypok. OO001IEHNE U bubnuorexa [IOK
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cucremMaTru3sanusa 3HAHMII 10 TEME

"3aKOHBI COXpaHEHUS! B MEXaHUKeE'

https://m.edso0.ru/7f416194

PesepBHsIit ypok. O600IICHNE 1

bubmmoreka [{OK

161, cucreMaTh3anysa 3HAHUHA 110 TEME htts://m.eds00.ru/7f416194
"3aKOHBI COXpaHEHUsI B MEXaHUKe"
PesepBHsIit ypok. O600IICHNE 1

162. cUCTEeMaTH3alMs 3HaHUH 10 TeMe bubmmoreka [{OK
"OCHOBBI https://m.edsoo0.ru/7f416194
MOJIEKYJIIPHO-KMHETHYECKOU Teopun"
Pesepsubiit ypok. O60011eHNE 1

163. CHCTeMaTH3allMsl 3HaHUH 10 TeMe bu6moreka [IOK
"Tepmoaunamuka. TernoBbie https://m.edsoo0.ru/7f416194
MaIlIuHBL"
Peseprubrit ypok. O6001meHNE 1

164. CHCTEeMAaTH3alMsl 3HaHUH 110 TeMe bu6mmoreka [IOK
"Tepmoaunamuka. TerioBbie https://m.edso0.ru/7f416194
MaIIHbI"
PeseprubIit ypok. O6001IeHNE 1

165. CHCTEeMaTH3alusl 3HaHUH 110 TeMe bu6mmoreka [JOK
" ArperaTHble COCTOSIHUS BEIICCTBA. https://m.edso0.ru/7f416194
®dazoBbIe TIepexoab"
PesepBurlit ypok. O6001IeHE U

166. cUCTEMAaTU3alMs 3HaHUI 110 TEME bu6mmoreka [JOK
"ArperaTHble COCTOSIHHUS BEIICCTBA. https://m.edso0.ru/7f416194
®dazoBble Iepexoabl"
Htorosas koHTpoJbHast paboTa B bubnuoreka [IOK

167, .
paMKax MpOMEKyTOYHON aTTecTalluu https://m.edsoo0.ru/7f416194

168, PesepBHbIii ypok. OO00LIICHNE U bubnuorexa [IOK
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CUCTEMAaTH3alMsl 3HaHUH 110 TeMe
"IIoCTOSIHHBIN 37€KTpUUYECKUHM TOK"

https://m.edso0.ru/7f416194

PesepBHsIit ypok. O600IICHNE 1

bubmmoreka [{OK

169. | cucremarm3anys 3HAHUH 110 TEME 1
" . — https://m.edsoo0.ru/7f416194
[ToCTOSHHBIM IEKTPHUUCCKUI TOK
P i . 0606
170 c;z?e):/[zi?s'ﬁ;z 3Ha}(1)1/11;1II 2:)1 I/;ee;e 1 bubmmorexa HOK
o, . https://m.edso0.ru/7f416194
Toxu B pa3snmuuHbIX cpenax
OBUIEE KOJIMYECTBO YACOB IT
- CTBO HACOB IO 170 10 11

[TPOTPAMME
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11 KJIACC

KoaudecTBo 4acoB

DJIeKTpOoHHbIe HH(poBbIE

Ne Jara
w/n Tema ypoka Beero Konrtpoabubie | IlpakTnueckue H3yveHHs o0pasoBaTejibHbIE
padoTsI padoThbI pecypchl
B3anmonericTBre MOCTOSTHHBIX
1. MarHHT:B Y TIPOBOJTHUKOB C TOKOM. 1 bubmmorexa LIOK
https://m.edsoo.ru/7f416194
MarunutHoe noJie. ['unoreza Amrnepa
BexTop MarHUTHOM MHIYKIIMH.
9 [Ipunnun cynepno3unuu 1 bubnnorexa [JOK
' MarHUTHBIX moJiei. JInnuu https://m.edsoo.ru/7f416194
MarHUTHON WMHIYKITUU
3 MarsuTHO€E 1oJIe TPOBOIHUKA C 1 bubnuoreka [JOK
' tokoM. OnbIT Dpcrena https://m.edso0.ru/7f416194
4 Cuna Amriepa, €€ HanpaBJIECHUE U 1 bubmuorexa [JOK
' MOyIIb https://m.edso0.ru/7f416194
bu6mmoreka [IOK
> Pemmerite sazas 1 https://m.edso0.ru/7f416194
5 [Ipumenenue 3akoHa Amriepa. 1 bubmuoreka [JOK
' DJIeKTPOU3MEPHUTEIBHBIE TPHOOPHI https://m.edsoo.ru/7f416194
Pu3n4eCcKuil IPAKTUKYM.
7. Ha6opaTopHaﬂI;a60Tale\\/;9 1 no Teme 1 bubnorexa HOK
https://m.edsoo.ru/7f416194
"U3mepenue cuibl Ammepa"
Cuna JlopeHua, e€ HanpaBJIeHUE U
3 MOJyib. JIBHKEHUE 3apsSKEHHON 1 bubnuoreka [IOK
' YaCTHUIIBl B OJJHOPOJHOM MarHUTHOM https://m.edso0.ru/7f416194
noJje
9. Pemienne 3amau 1 bu6mmoreka [JOK
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https://m.edso0.ru/7f416194

bubmuoreka [JOK
10. Pabora cuet Jlopenua https://m.edsoo.ru/7f416194
bubmmoreka [{OK
11. -} Bxoamnas koutpoibiias pabota https://m.edso0.ru/7f416194
MarsuTtHoe 110J1€ B BEIlIECTBE.
12. deppoMarHeTUKu na;;- u Brbmiorexa LIOK
’ https://m.edsoo0.ru/7f416194
JMaMarHeTUKH
OCHOBHBIE CBOWCTBA
13. ¢dbeppomaruetukos. [Ipumenenune Brbmiorexa LIOK
https://m.edsoo0.ru/7f416194
(heppoMarHeTHKOB
Pu3NYEeCKU IPAKTUKYM.
14 JlabopaTtopnast pabota Ne 2 o Teme bubmuorexa [JOK
' "UccmenoBaHUE MATHUTHOTO TIOJIS https://m.edso0.ru/7f416194
MMOCTOSIHHBIX MarHuTOB"
15 Pemrenue 3agad mo reme bu6mmoreka [IOK
' "MarauTHOE moJe" https://m.edso0.ru/7f416194
16 Pemrenue 3agau mo reme bu6mmoreka [JOK
' "MaruuTtHOE moje" https://m.edso0.ru/7f416194
SIBneHne sneKTPOMarHUTHOM
17. WHJTYKITUH. HOTIZ)K BEKTOpa bubmmorexa [JOK
N https://m.edso00.ru/7f416194
MarHuTHON MHAYKIIUU
bubnuoreka [JOK
18 DAL maaykumt https://m.edso0.ru/7f416194
19 3aKOH 3JIEKTPOMAarHUTHON MHAYKIIUU bubnunoreka [JOK
' dapanes https://m.edsoo.ru/7f416194
20. DuU3NYECKUN IIPAKTUKYM. bubnuoreka [IOK

JlaGopatopHas paborta Ne 3 o Teme

https://m.edsoo.ru/7f416194
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"HccnenoBanue IBICHUS
3IIEKTPOMArHUTHOM MHYKIUHU"

21 BuxpeBoe anexkrpuueckoe moJie. bubnuorexa [JOK
' Toxu Dyko https://m.edsoo.ru/7f416194
29 OJ1C uHAYKINUU B ABMOKYIIUXCS bubnuorexa [JOK
' MPOBOTHUKAX https://m.edsoo.ru/7f416194
bubmmoreka [{OK
23. | Pemerne sazax https://m.edso0.ru/7f416194
bubmmoreka [{OK
24. | Ilpasuo Jlenua https://m.edso0.ru/7f416194
NuayktuBHOCTH. Karymka
25. HH)iny;(THBHOCTH B HGIZ;IH bubmorexa [IOK
OCTOAHHOrO ToKa https://m.edsoo.ru/7f416194
26 SBnenne camounaykiuu. IJ1C bu6mmoreka [IOK
' CAMOUHIYKIINU https://m.edso0.ru/7f416194
DU3NYECKUN TTPAKTUKYM.
97 JlabopaTtopnas pabota Ne 4 o Teme bubmuorexa [JOK
' "UccnenoBanue ABICHUS https://m.edso0.ru/7f416194
CaMOMHIYKIUK"
28 DHeprusi MarHUTHOTO TOJISI KaTYIIKH bubmuoreka [JOK
' C TOKOM. DJIEKTPOMAarHUTHOE TI0JI¢ https://m.edsoo.ru/7f416194
29. Pemenue 3amay bubmorexa [IOK
https://m.edsoo.ru/7f416194
000IIeHre U CUCTEMATH3AIIHS
30. g{aHI/IHI; o TeMe ’ Bubmiorexa LIOK
https://m.edsoo.ru/7f416194
"OnexTpoauHamuka'
31 KonTtponrHas padota Ne 1 o teme bubnuoreka [IOK

"OnexTpoauHamuka"

https://m.edsoo.ru/7f416194
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KonebarensHas cucreMa.

bubmuoreka [JOK
32. CBo0O o .
BODOJHRIC KOJIChAHHA https://m.eds00.ru/7f416194
Iapmonmnyeckue KoaeOaHus
Kunematuueckoe a €CKoe
35, | ommomme roncoremmm BuGmorera 10K
' . https://m.edsoo.ru/7f416194
IBUXXCHUHN
DHepreTudeckoe onucanue. BerBos
34, | rapmommiociur xoneGamt s nx BuGorexa LIOK
' P https://m.edso00.ru/7f416194
3HepFCTI/I‘-ICCKOFO )41
KHHEMATHUYCCKOT'O OITMCAaHUuA
bu6moreka [IOK
35. A OaHU
MILTHTY 13 1 pasa KoneOanmit https://m.edso0.ru/7f416194
[Tepuona u yacToTa KoJIeOaHUH.
IT 0
3. | oo wareamaCKOTD BuGmorera LIOK
' https://m.edsoo.ru/7f416194
MasTHUKA. [Tepros cBOOOTHBIX
KOJIcOaHU IPY)KMHHOTO MasiTHUKA
DU3NYECKUN TTPAKTUKYM.
JIa6 6ota No 5
37. | "Viopenne nepona caoomsrE BuGmorera LIOK
' p . pHOA a https://m.edso0.ru/7f416194
KOJICOaHHUI HUTSIHOTO U TIPY>KUHHOTO
MasATHUKOB"
3 o .
3. | Bemysaessme konoGams BuGorera LIOK
' o ' https://m.edso0.ru/7f416194
Pe3onanc
b K
39. ABTOKOIICOaHUSA mommorexa 110

https://m.edsoo.ru/7f416194
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bubmuoreka [JOK

40. Pettictitte safa https://m.edsoo.ru/7f416194
Ypoxk-koupepenuus "MexaHnueckue
41. Kfne6aHm([b BpMinKaJH)HLIX Brbmiorexa LIOK
; https://m.edsoo.ru/7f416194
WHCTPYMEHTaxX
12. | v o vt emmmmsgoens biorera L1OK
https://m.edsoo.ru/7f416194
KoJiebanus"
43 DNeKTpOMarHUTHBIE KOJICOaHusI. bubnuorexa [JOK
' KoneGarenbHbIi KOHTYD https://m.edsoo0.ru/7f416194
®opmyna Tomcona. CBs3b
44 aMIUTATY/IBI 3apsiia KOHJEHCATOpa ¢ bubmuorexa [JOK
' AMIUTMTY/ION CHJIBI TOKA B https://m.edsoo0.ru/7f416194
KoJIeOaTeIbHOM KOHTYPE
45 3aKOH COXpaHEHUs SHEPTHUH B bubmuorexa [JOK
' HeaTbHOM KOJIeOaTeIbHOM KOHTYPE https://m.edso0.ru/7f416194
3aryxarolue 3J1eKTPOMarHuTHbIE
46. KOJ'I}:éaHI/I;ISI[. BBIHYH(II)[CHHI)IC bubmmorexa [JOK
https://m.edsoo.ru/7f416194
AJIEKTPOMArHUTHBIE KOJeOaHus
[Tepemennsbiii TOK. Pesuctop u
47. KOIi)LleHcaTop B LICTIH nepeMpeHHoro bubmmorexa LIOK
https://m.edsoo.ru/7f416194
TOKa
48 Karymnika vHIyKTUBHOCTH B LIEU bu6mmoreka [JOK
' MIEPEMEHHOT0 TOKa https://m.edsoo.ru/7f416194
49 3akoH OMa U1l eKTPUYECKON Lenu bubnuoreka [JOK
' MePEMEHHOTO TOKa https://m.edsoo0.ru/7f416194
50. MOoOILIHOCTh NEPEMEHHOTO TOKA. bubnunoreka [JOK

AMIUIMTYIHOE U IEHCTBYIOIIEE

https://m.edsoo.ru/7f416194
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3HAYCHUC CUJIbI TOKA U HAIIPS?KCHUA

51 Pe3onanc B 2JIEKTPUYECKOH LIEMTHN bubmorexa HOK
' p H https://m.edso00.ru/7f416194
bubmmoreka [{OK
2. P
> CHICHHE 3314 https://m.edso00.ru/7f416194
WneansHbI Tpanchopmarop.
53 [IpousBozacTBO, nepenava u bubnuorexa [JOK
' HNOTPEOIEHNE DIIEKTPUIECKON https://m.edsoo0.ru/7f416194
SHEPTUU
DKOJIOTUYECKUE PUCKH ITPU
o EpOI/ISBOJ;CT:e jﬂ@;;[paOBHepl“I/H/I. BuGmiorexa [IOK
) BT HCIIOJIb30BAHUS
YARTYD . . https://m.edso00.ru/7f416194
JIEKTPOIHEPTHH B MTOBCEAHEBHOU
KU3HA
bu6mmoreka [IOK
55. P
CHicHHIe 3aAat https://m.edso00.ru/7f416194
bu6mmoreka [IOK
56. P
CHICHHE 33124 https://m.edso00.ru/7f416194
' https://m.edso0.ru/7f416194
"JJIeKTpOMarHUTHBIE KoieOaHus"
58 gj X;fiqicciiizol\jz:}mqemﬂx bubmorexa [IOK
' paKtep https://m.edso0.ru/7f416194
BOJIH
59 CBoJicTBa MEXaHUYECKUX BOJIH bubmmotexa [JOK
' oue © cc © https://m.edso0.ru/7f416194
b K
60. 3ByK. XapaKTEepUCTUKHU 3BYyKa Homorexa LIO

https://m.edsoo.ru/7f416194
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Wudpassyk u ynerpassyk. LllymoBoe

bubmuoreka [JOK

61. 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl https://m.edsoo.ru/7f416194
bubmmoreka [{OK
62. | Pemerne sazax https://m.edso0.ru/7f416194
DNEKTPOMAarHUTHBIE BOJHBIL.
63. I/IBJIy‘-IIG))HI/Ie AIIEKTPOMArHUTHBIX Brbmiorexa LIOK
. https://m.edsoo.ru/7f416194
64 DHeprus MEKTPOMArHUTHBIX BOJIH. bubnuorexa [JOK
' CBOICTBA AJIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/7f416194
[Ikana 37eKTPOMAarHUTHBIX BOJTH.
65. HpI/IMeHeHHepaneKTpOMarHI/ITHLIX bubmmorexa LIOK
https://m.edsoo.ru/7f416194
BOJIH B TEXHHKE M OBITY
[TpuHIUIIB PaTUOCBI3U U
66 TeneBuacHUA. Pagunomokarus. bu6mmoreka [IOK
' DJIEKTPOMArHUTHOE 3arPs3HEHUE https://m.edsoo.ru/7f416194
OKpY)Karolen cpeibl
67 KonTtponbnas padota Ne 2 o teme bubmuorexa [JOK
' "Kosebanus u BOJTHBI" https://m.edsoo.ru/7f416194
68 Cgert. 3aKOH NPSIMOJIMHEUHOTO bubmuoreka [JOK
' pacrnpocTpaHeHHs CBeTa https://m.edsoo.ru/7f416194
Pemenue 3a1ay Ha npuMeHeHHE
69. 3aKOHa Hpﬂl\fOJ‘II/IHCﬁEOFO Bubmiorexa LIOK
https://m.edsoo.ru/7f416194
pacnpoCTpaHeHus CBETa
70 Otpaxenue cera. [lnockoe bubnnoreka [JOK
' 3epkaio. Ceprueckoe 3epKaio https://m.edsoo0.ru/7f416194
[Ipenomnenue CB?Ta. AOGCOTIOTHBIH BuGmmorexa [OK
71. Y OTHOCHUTEJIbHBIN TIOKA3aTelNb

MpCIOMIICHUA. IlonHoe BHYTPCHHCC

https://m.edsoo.ru/7f416194
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oTpaxkeHue. [IpenenbHbli yron
IIOJIHOTO BHYTPEHHET'O OTPaXEHUS

Pemenue 3aga4u Ha npuMeHEHUE

72. 3aKOHOB OTPAKCHUS U TIPEIOMIICHUS Bubnuotexa LIOK
https://m.edsoo0.ru/7f416194
cBeTa
Xox nyuei B npusme. Jucnepeust
73. CBeIT[a.ygnomell)ﬁ COCTi 6en(I))r0 bubnuotexa LIOK
https://m.edsoo0.ru/7f416194
ceera. L{BeT
@uU3NYECKU IPAKTUKYM.
74 JlabopaTtopHnast pabota Ne 6 o Teme bubnuorexa [JOK
' "W3MepeHue moKa3aTeJis https://m.edsoo0.ru/7f416194
MpenoMIIeHns cTexa”
75 JIunzer. DoKycHOE pacCTOSIHUE U bubmuorexa [JOK
' ONITHYECKAS CHJIA JIMH3BI https://m.edso0.ru/7f416194
76 [TocTpoenne n3o0pakeHUM B TMH3AX bubmuorexa [JOK
' U UX CUCTEMaX. YBEIMUYCHHUE JTNH3EI https://m.edso0.ru/7f416194
Pemienne 3amad Ha HOCTPOCHHE
7. I/I306p3)1(€HIfﬁ nonyqaelxlimx c bubmmorexa LIOK
’ https://m.edsoo.ru/7f416194
ITIOMOIIBIO JIMH3
78. ['ma3 kak onruyeckas cucteMa Bubmmorexa LIOK
https://m.edsoo0.ru/7f416194
Ou3nYeCcKuil MPaKTUKYM.
79 JlaboparopHas pabdara Ne 7 o teme bubnnoreka [JOK
' "U3mepenne GOKYCHOTO PACCTOSIHUS https://m.edsoo.ru/7f416194
cobuparmux JuH3"
Pemenue 3anau. [Ipenenst ) Butmiorexa 1IOK
80. MIPUMEHUMOCTH T€OMETPUUYECKOMN

OIITUKHU

https://m.edsoo.ru/7f416194
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81 CkopocThb CBEeTa U METO/bI €€ bubmmoreka [JOK
' HU3MEPEHHSI https://m.edsoo0.ru/7f416194
bubmmoreka [{OK
82. Jlicniepeit coeta https://m.edsoo.ru/7f416194
bubmmoreka [{OK
8. Hurepepenuui ceera https://m.edso0.ru/7f416194
o Ko6repeHTHHe VCTOYHHKH. Y CIIOBHUS Bu6morexa LIOK
' HADIHOICHIVE MAKCHMYMOB 1 https://m.edsoo0.ru/7f416194
MHUHHAMYMOB
bu6moreka [IOK
. P
85 clieHme sanat https://m.edsoo0.ru/7f416194
bu6moreka [IOK
86. Tpunenenie HHTEphepeHLLin https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
81 Jludppaicuits coeta https://m.edsoo.ru/7f416194
88 Judpakunonnas pemérka. Y cioBue bubmuorexa [JOK
' HAOJIIOICHUS TJIaBHBIX MAKCHMYMOB https://m.edso0.ru/7f416194
bu6mmoreka [JOK
89. Pemmerme s https://m.edso0.ru/7f416194
90 [TonnepedHOCTH CBETOBBIX BOJIH. bubmuoreka [JOK
' [Monspusanus ceTa https://m.edso0.ru/7f416194
91 Pemenue 3amau Bubmmorexa LIOK
' A https://m.edso0.ru/7f416194
92 CBeTOBEIC SBICHUS B IIPUPO/IC Bubmmorexa LIOK
' pupon https://m.edso0.ru/7f416194
93 O06o01eHre U cucTeMaTrU3aIus bubnmuoreka [JOK
' 3HaHu# 1o Teme "OnTuka" https://m.edso0.ru/7f416194
94, KonTtponrHas padota Ne 3 o teme bubnuorexa [IOK
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«OnTuka

https://m.edso0.ru/7f416194

FpaHI/IHBI HpI/IMeHI/IMOCTI/I
KJIACCUYECKOIN MEXAHUKU. 3aKOHBI

bubmmoreka [{OK

% AJIEKTPOAMHAMUKHU U IPUHIIATT https://m.edsoo.ru/7f416194
OTHOCHUTEILHOCTH
96 [TocTynaTel cienuanbHON TEOPUU bubnuorexa [JOK
' OTHOCHTEIBHOCTH https://m.edso0.ru/7f416194
[IpocTpaHCTBEHHO-BPEMEHHOU
untepsai. [IpeoOpazoBanus
97 Jlopenua. YcnoBue npuYMHHOCTH. bubnuorexa [JOK
' OTHOCHUTETBHOCTE https://m.edsoo0.ru/7f416194
OJTHOBPEMEHHOCTH. 3aMe/IJIeHNe
BPEMEHH U COKpAI[EHUE JTTHHBI
98 DHEPrusi ¥ UMITYJIbC bubmuorexa [JOK
' PEIATUBUCTCKON YaCTHIIBI https://m.edsoo.ru/7f416194
CBs13b MaccChl ¢ SHEPTHUEN U
99. HAMITYJIbCOM penﬂTHI;HCTCKoﬁ Bubnuorexa LIOK
https://m.edsoo.ru/7f416194
YacTULIBI. DHEPTrus MOKOs
100. | PaBHOBecHOE TEIJIOBOE U3IIyUYCHHE bubmmorexa LIOK
https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
1011 3axon ememenus Bina https://m.edsoo.ru/7f416194
102. I'unote3a M. Ilnanka 0 kBaHTax. bubnuoreka [JOK
doToHBI https://m.edsoo.ru/7f416194
103. | Dueprus u umnynsc GoToOHA bubmorexa HOK
https://m.edsoo.ru/7f416194
104, ®otoaddext. OnbiT A. T bubnunoreka [JOK

CronetoBa. 3akoHsl poTordpdexTa

https://m.edsoo.ru/7f416194
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VYpaBHeHue DUHIITEITHA 1715

bubmuoreka [JOK

l . . HK n
05. 1 boroodeperra. "Kpacnas rpannua https://m.edsoo.ru/7f416194
doTorddekra
106 Hasnenue ceera. Onbith [1. H. bubnuoreka [JOK
| JleGenera https://m.edsoo.ru/7f416194
bubmmoreka [{OK
107.| B i
0 OJIHOBBIC CBOUCTEA HACTHI https://m.edsoo0.ru/7f416194
- EO;‘IUHH e Ba;;of;ns[. i[gn;a BOJIHBI i€ BuGmorexa LIOK
. WIS U pa3Mephl TH
POTIL I P P " . https://m.edsoo0.ru/7f416194
JOKATM3AIUH JIBHXKYIICHCS YaCTHIIBI
109. | KopmnyckyaspHO-BOJHOBOM Ayaar3M bubamorexa LOK
' PIYCRYIAP 5 o https://m.edso0.ru/7f416194
110 Judpakuus 37eKTPOHOB Ha bubnuoreka [IOK
| xpucramiax https://m.edsoo.ru/7f416194
111 CHGHZ(bHKZ Pg’?:pejmi s bubmuorexa [JOK
+| MHKPOMED THv o imﬂ https://m.edso0.ru/7f416194
Heonpeaenénnoctel I eizendepra
bu6mmoreka [JOK
1121 Pewenue rpagutecknx saxas https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
113.| P &
CILIcie pacieTibie 3akad https://m.edsoo0.ru/7f416194
114, avome Hiessoapron somerm mvow Bumoresa LIOK
' ' P A https://m.edso0.ru/7f416194
Pezepdopna
bu6mmoreka [JOK
115. | 1II b
OCTYIatht Bopa https://m.edsoo0.ru/7f416194
116 Buner ciektpoB. CiekTp ypoBHEN bubnuoreka [IOK

OHCEPTUH aToOMa BOAOPOJaa

https://m.edsoo.ru/7f416194
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CnoHTaHHOC B BBIHYXJICHHOC

bubmuoreka [JOK

7. U3JIy4eHHe CBETA https://m.edsoo0.ru/7f416194
bubmmoreka [{OK
118. 1 Jasep https://m.edso0.ru/7f416194
Hyxnonnas mozeins sapa
119, I'eiizenOepra-MBanenko. 3apsn u bubmmoreka [IOK
MaccoBOE€ YKCIIO sfpa. M30TorbL. https://m.edsoo.ru/7f416194
PannoakTMBHOCTH
3aKoH paJH0aKTUBHOTO pacraja.
CBoiicTBa HOHH3HU ero
120. | wu3nydeHwHs. BJ‘II/ISII—II)I/}I,;O B bubmmorexa LOK
https://m.edsoo.ru/7f416194
PaJMOAaKTUBHOCTH Ha YKUBBIC
opranusmsl. [Jozumerpus
DU3NYECKUN TTPAKTUKYM.
JlabopaTtopnast pabota Ne 8 mo Teme
121. <<I/ICCJI'I)GIIOI]:3HI/I: PagMOaKTUBHOTO bubmorexa [IOK
https://m.edsoo.ru/7f416194
(hoHa ¢ UCTOJIb30BaHUEM
JO3UMETPay
DHeprus cBA3U HyKJIOHOB B siIpe.
SAnepubie cunbl. JledekT Macchl
sapa. SnepHsie peakuuu. AnepHbie
122. pi[zKTopiI?Hpoé)neMz - bubmmorexa LIOK
https://m.edsoo.ru/7f416194
YIPaBJISIEMOTO TEPMOSIIEPHOTO
CUHTE3a. DKOJIOTUYECKUE aCTIeKThI
Pa3BUTHS AJIEPHON YHEPTETUKHI
MeTo1bl perucTpaiuu u
193, | MCCIENIOBAHNS dNEMEHTAPHEIX bubnunoreka [JOK

YaCTHII. CDYHI[aMCHTaJIBHBIC
B3aHMO/JICHCTBHUSL. BapI/IOHBI, MC30HBI

https://m.edsoo.ru/7f416194
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u nentoHsl. [Ipencrasienue o
CrangaptHoil Mogenu. KBapk-
TJIFOOHHAs MOJENb aIpPOHOB

PuU3NYECKU IPAKTUKYM.
Jlaboparopuas padota Ne 9 o Teme
"Onpenenenyue UMITyJIbCca U SHEPTUH

bubmmoreka [{OK

124. PEIATUBUCTCKUX YacTHIL (110 https://m.edsoo.ru/7f416194
doTorpadusiM TPEKOB 3apSHKEHHBIX
YaCTHUI[ B MAarHUTHOM T0Jie)"

195 KonTtponsnas pabora Ne 4 o teme bubnuoreka [JOK
«KBanToBas ¢usuka» https://m.edsoo.ru/7f416194
®wusuka 3a npenenamMmu CTaHIapTHOU

126 Mozenu. TéMHas Matepust U TEMHAs bu6mmoreka [IOK

" | osueprus. EmunacTBO usuueckoii https://m.edsoo.ru/7f416194
KapTUHBI MUpa

197 DTanbl pa3BUTUS ACTPOHOMUU. bubmuorexa [JOK
3HaYeHHE aCTPOHOMUH https://m.edsoo.ru/7f416194
[IpuMEeHMMOCTB 3aKOHOB (PU3UKH

128, TUTs1 OOBSICHEHHSI TIPUPOIBI bu6mmoreka [JOK
KOCMHUYECKNX 00OBEKTOB. MeTO 1Bl https://m.edso0.ru/7f416194
ACTPOHOMMYECKUX HUCCIICIOBAHUI
CoBpeMEeHHbBIEC OIITHYECKUE

129. TCJ'ICI?:KOHLI PaaMOTENECKOTIIBI bubmmorexa [IOK

’ ’ https://m.edsoo.ru/7f416194
BHEaTMOC(EpHast aCTPOHOMHMS
Bun 3Be3f[HOFO Heba. Co3Be3us, BuGmmorexa [OK
130. | spxue 3BE31bI, MIAHETHI, UX

BUJIHUMOC IBUKCHUC

https://m.edsoo.ru/7f416194
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Counneynas cucrema. CoJHILe.

bubmuoreka [JOK

131. | Conneunas aKTHBHocTL. Ucrounuk htts://m.eds00.ru/7f416194
sHepruu CoJiHLA U 3BE3]T
3BE3/1bl, UX OCHOBHBIE

132, XapakTepucTUKU. [luarpaMma bubnuorexa [JOK
"CHEKTPAIbHBIN KJIacC — https://m.edsoo.ru/7f416194
CBETUMOCTB"

133, 3Be3/1bI TIIaBHOM bubmmoreka [{OK
MOCJIEI0BATEIIBHOCTH https://m.edsoo.ru/7f416194
Bnyrpennee ctpoeHue 3BE3 .

CoBpeMeHHbIE MPEICTABICHUS O
134. HpOECXO)K)IeHI/II/IpI/IﬂBBOHIOHI/II/I bubmorexa [IOK
.. https://m.edsoo.ru/7f416194
CouHIta 1 3BE€311. DTallkl JKU3HA
3BE3]
Mneunsiii [Iyre — Hama ['anakTuka.
135. | Tunmsr ranaKTyI:K. U&pHble OpIpHI B Bubnuorexa LIOK
https://m.edsoo.ru/7f416194
Apax TajJaKkTUK
Bcenennas. Pacuiupenne

136. Bcenennoii. 3akon Xa66ma. Teopus bubmuoreka [JOK
Bosbiioro B3peiBa. PeaukToBOC https://m.edsoo.ru/7f416194
U3ITy4yeHue

137, Macmrabnas cTpykrypa Beenennoii. bubnuoreka [IOK
MeraranakTiuka https://m.edsoo0.ru/7f416194

138, Hepeménnnie mpoo6ieMbl bubnnoreka [JOK
aCTPOHOMHH https://m.edsoo.ru/7f416194
O606HvleHI/Ie U CUCTEMATHU3AINS BuGmmorexa [OK

139. | 3Hanwmii. Posie pu3uku 1 acTpoHOMUH

B BKOHOMquCKOﬁ,

https://m.edsoo.ru/7f416194
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TEXHOJIOTHYSCKOM, COIMATIbHOM B
ITUYECKOH cdepax NesTeIIbHOCTH
YyeIoBeKa

O06001IeHne 1 cUCTEMaTH3aIUS
3Hanuil. Poss 1 MecTo ¢usuku u

bubmmoreka [{OK

140. aCTPOHOMMH B COBPEMEHHOM https://m.edsoo0.ru/7f416194
Hay4YHOU KapTHHE MHUpa
O06o001IeHre 1 CHCTEMAaTH3aIIHAs
3HaHui. Posb pusuueckoit Teopuu B
(hopMHUPOBAHHH TTPEICTABICHHM O
141 (bu3nueckoi KapTUHE MUPaA, MECTO bubnuoreka [JOK
(bu3nIeCKOi KapTHHBI MHpa B https://m.edsoo.ru/7f416194
0011IeM psi;Ty COBPEMEHHBIX
€CTECTBCHHO-HAYIHBIX
MPEJICTaBICHUN O IPUPOJIE
142, O0001IeHre U cUCTEMATU3 AN bu6mmoreka [IOK
3Hanui mo teme "Kunemarnka" https://m.edsoo.ru/7f416194
143, O0001IeHrEe U cUCTEMATU3ALIH bu6mmoreka [JOK
3HaHwuii o teme "Kunemaruka" https://m.edso0.ru/7f416194
144, O0001IeHre U cUCTEMATU3 AL bu6mmoreka [JOK
3HaHwuii 1o Teme "Iunamuka" https://m.edso0.ru/7f416194
145. O000I11IeHNE U CUCTEMATH3ALUSI bu6mmoreka [JOK
3HaHui 1o teme "Jlunamuka' https://m.edso0.ru/7f416194
O0o00IIcHNE B CHCTEMAaTH3aLIH
146. 3HaHI/IHI; o teMe "CraTHka Tﬁepﬂoro bubmorexa HOK
\ https://m.edso0.ru/7f416194
Tena
147, O06o001IeHne u cucTeMaTu3anus bubnunoreka [JOK

3HAHUHU 110 TeEMe "3aKOHEI

https://m.edsoo.ru/7f416194
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COXPAHEHHUS B MEXaHUKe"

O0001IeHUE U CUCTEMATU3ALIUS

148. | 3HaHwii o Teme "3aKOHBI bubmorexa HOK
' | https://m.edso0.ru/7f416194
COXPAHCHUS B MCXaHHUKE
O060011IeHNe U CUCTEMATHU3AIIMS
149 3HaHuM Mo TeMe "OCHOBBI bubmmoreka [{OK
| MOJIEKYJIAPHO-KUHETHYECKOM https://m.edsoo.ru/7f416194
Teopun"
00600
150 3Ha(1)-II/IHUI;el'II{: :eizpf'c;z thijI?{I;PI\I/IHI/IKa bubmmorexa [TOK
' P 8 ' https://m.edso0.ru/7f416194
TenmoBbIe MaIlIMHEI
00600
151 3Ha(1)mu17:erl[{: :eI;\I/I(e:P{'C’ITee Mnjzn;?{zfaixa bubmorexa OK
' ,? A ' https://m.edso0.ru/7f416194
TennoBeie MaITUHBI
O0001IeHre U cUCTEMATU3ALIHS
152 3HaHUM MO Teme "ArperaTHbie bubmuorexa [JOK
" | cocrosiHug BemecTra. MazoBbie https://m.edsoo.ru/7f416194
nepexonl"
O0001IeHrEe U cUCTEMATU3ALIIS
153. | 3HaHwmii no Teme "DICKTPUUECKOL bubmorexa [JOK
' | P https://m.edso0.ru/7f416194
moJjie
00606
' . https://m.edso00.ru/7f416194
IIEKTPUICCKHI TOK
155. | oot e Tonomntt bubmorera LIOK
' . https://m.eds00.ru/7f416194
ANIEKTPUYCCKHI TOK
156. | OO0oOIIeHNEe ¥ CUCTEMAaTH3aLIH bu6mmoreka [JOK
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3HaHU 110 TeMe "ToKU B pa3UyHBIX
cpenax"

https://m.edso0.ru/7f416194

O0001IEHUE U CUCTEMATU3ALIUS

bubmmoreka [{OK

157.
3HaHM 110 TeMe "MaraurHoe mose" https://m.edso0.ru/7f416194
156, cammomamems soanmth g e biGmnorera LIOK
o, B . https://m.edso0.ru/7f416194
DNeKTpOMAarHUTHAS WHIYKIIHS
P i . 0606
IR ———— biGmnorera LIOK
o, B | https://m.edso0.ru/7f416194
DNeKTpOMAarHUTHAS WHIYKIIHS
P i . 06006
IR ———— biGmnorera LIOK
' " https://m.edsoo0.ru/7f416194
"Mexaandeckue Kojieoanus"
P i . 0606
161 czz'erIe)f/II;I:I/IHzZp I(/)II; 3Ha}c1)1/11;1u 1221121\1:[16 Bubnuorexa LIOK
' o https://m.edsoo.ru/7f416194
"JJIeKTpOMarHUTHBIE KoieOanus"
Peseprubrit ypok. O6001eHNE 1
162 CHCTEeMAaTH3alMsl 3HaHUH 110 TeMe bu6mmoreka [JOK
| "MexaHu4ecKHe U https://m.edso0.ru/7f416194
3JIEKTPOMArHUTHBIE BOJTHBI"
s PesepBHBIit ypoK. O606£Il€HI/IC u BuGmmnorexa [OK
. | cHucTeMarH3alnus 3HaHUH 10 TeMe
. " B https://m.edso0.ru/7f416194
Onrtuka
) Bumoresa LIOK
o, . B https://m.edso0.ru/7f416194
Onrtuka
165 PesepBHriit ypok. O6001IeHE U bubnunoreka [JOK

CHCTEeMaTHU3allus 3HaHUH 10 TeEMe

https://m.edsoo.ru/7f416194
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"OcHoBr1 CTO"

Wrorosas koHTpoJbHAs paboTa B bubmuoreka [IOK
166. y 1
paMKax MpOMEKYTOUYHOM aTTeCTAI[H https://m.edsoo0.ru/7f416194
167.| cnmmamsnns samdi oo | 1 biorera L1OK
o, 4 | https://m.edso0.ru/7f416194
®du3uka aroma
P i . 00006
168, cucrevasann i o eve |1 biorera L1OK
o, 1 | https://m.edso0.ru/7f416194
®u3nka atoma
Peseprubrit ypok. O6001IeHNE 1
169 CHCTEeMaTH3alMs 3HAaHUH 10 TeMe 1 bu6moreka [IOK
| "dwusuka aTOMHOTO A/pa U https://m.edsoo.ru/7f416194
3JIEMEHTAPHBIX YaCTHIL"
170 ESE:E;EEZP Eﬁggfﬁff o Teve 1 bubmuoreica LIOK
' B https://m.edso0.ru/7f416194
"DnemMeHTHl acTpoPu3uKu"
OBIIEE KOJIMYECTBO YACOB I10 170

I[TPOTPAMME
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