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10 kaace

Paznen 1. Hayunblii MeTo MO3HAHUS NPUPOABI.

®uznka — (yHIaMeHTalbHasg Hayka o mpupoje. HaydHblil MeTon MO3HaHMS U METOJbI
UCCIEIOBAaHUS (PU3NYECKUX SBJICHUMH.

DKCIEpUMEHT U Teopus B Mpoliecce Mo3HaHUs npuposl. HabmogeHne u skcnepuMeHT B
¢bu3zuke.

CriocoObl n3MepeHus: GU3NYECKUX BEIUYMH (aHAJIOTOBble W IU(POBHIE U3MEPUTEIbHBIE
pUOOPHI, KOMITBIOTEPHBIE JATYUKOBBIE CCTEMBI).

[TorpemnocT n3mepenuit Gpu3nYecKux BeITUUUH (aOCOIOTHASE M OTHOCUTEIbHAS).

MonenupoBanue (QU3NYECKUX SIBICHUNH U MPOLIECCOB (MaTepuaabHas TOYKa, aOCOJIIOTHO
TBEPIOE TEJO, UIeaTbHAS KUJIKOCTh, UACATBHBIN ra3, TOYCUHBIN 3apsin). [ unoresa. duzndeckuit
3aKOH, TPAHUIIBI €r0 NIPUMEHUMOCTH. Pu3nyecKas Teopusl.

Pone m mecto Qusuku B GOpMHPOBAaHMM COBPEMEHHOW HAYYHOW KapTHHBI MHpa, B
MPAKTUYECKOUN ACSATEILHOCTH JIFOICH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKmMuKyMm.

W3mepenne cunbl TOKa W HANOPsDKEHUS B ILENH IOCTOSHHOTO TOKa IIPH IOMOIIU
aHAJIOTOBBIX U LU(POBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HakoMCTBO ¢ LH(DpoBOil naboparopueit no ¢usnke. IIpumepsl u3mMepeHus GU3NIECKUX
BEJIMYMH IIPU TOMOIIY KOMIIBIOTEPHBIX JaTYMKOB.

Pazpen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannyeckoe aABMKeHHE. (OTHOCHTEIBHOCTh MEXaHMYECKOro JIBWKeHHA. CucreMa
OTCYETA.

[Ipsimas u oOpaTHas 3a7jauu MEXaHUKH.

Paguyc-BekTop MarepuaJbHOM TOYKH, €r0 IMPOEKUHH Ha OCH CHUCTEMBI KOOpIMHAT.
Tpaekropus.

[lepemerienue, ckopocTh (CpeaHssl CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOPEHUE
MaTEpUAIBHON TOYKH, UX NMPOEKLIMHU HA OCH CHCTEMbI KOOpAuHAT. CIll0)KeHHE NEePEMEILEHUN U
CIIOKEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPAMOIMHENHOE JBIKEHHE. 3aBUCUMOCTb KOOPJMHAT,
CKOPOCTH, YCKOPEHHUS U IyTH MaTepUallbHOM TOUKH OT BpEMEHH U UX IpaduKu.

CBobosHOE majgeHHe. YCKOpeHHe CBOOOJHOTO majeHus. J[BuxeHue Tena, OPOLICHHOTO
IO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAWHAT, CKOPOCTH U YCKOPEHMSI MaTEpUAIbHON TOUKU
OT BPEMEHH U UX I'papUKH.

KpuBonuHeliHoe nBUKeHUE. J[BUKEHUE MaTEpUAIbHON TOUKHU [0 OKPYKHOCTH. YTJIOBas U
nuHeWHas ckopocTh. Ilepuon m wacrtora oOpamieHus. LleHTpocTpemuTenbHOe (HOpMalbHOE),
KacaTeNnbHOE (TaHM€HIMAIBHOE) U TIOJTHOE YCKOPEHUE MaTEpUAIbHON TOUKH.

TexHudeckne yCTpPONCTBA M TEXHOJOIMYECKHE IIPOLECCHI: CHUAOMETp, JABHKEHUE
CHAps/10B, LIETIHbIE, IeCTepEHYAThIE U PEeMEHHBIE MTepeau, CKOPOCTHbIE JTHU(THI.



Jemoncmpayuu.

Mogenb cucteMbl OTCUETA, UIUTFOCTPALIMS KUHEMATUUECKUX XapaKTEPUCTUK ABUKEHUS.

CriocoObI HccIeTOBaHUS IBHKCHUH.

NnnrocTpanus npeaenbHoro nepexoja 1 u3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBanme IBUKCHHI C UCTIOTH30BAHUEM MEXaHH3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue neuxenus teaa, OpOIIeHHOTO MO YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

Hamnpagnenue ckopocTH py IBUKEHUHU IO OKPY>KHOCTH.

[IpeoOpazoBanme yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHHEe TyTed, TPACKTOPHUI, CKOPOCTEH MBUKEHUSI OJHOTO M TOTO K€ TeJia B Pa3HbIX
CHCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

N3yuenne HepaBHOMEPHOTO JBUKEHHUS C IIEJIBIO ONPECIICHUS] MTHOBEHHOM CKOPOCTH.

WN3mepenue yckopeHus TpH MPSIMOJUHEHHOM PAaBHOYCKOPEHHOM JIBIDKEHUM TIO
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JIBUKEHUU.

N3mepenue yckopeHusi cBOOOHOTO NafeHus (PEKOMEHI0BAHO MCIOJb30BaHUE U(PPOBOi
nabopaTopun).

N3ydenue nBuxeHHs Tena, OPOLIEHHOTO rOpU30HTaIbHO. [IpoBepka rumoTessl o mpsiMon
MPOTIOPITMOHATBHOM 3aBUCUMOCTH MEXIY JATBHOCTHIO TIOJIETA M HAYAJIBHOW CKOPOCTHIO TeJa.

N3yuenune nBmKeHUs Tea 0 OKPY>KHOCTH € TIOCTOSTHHOM IO MOJIYJTIO CKOPOCTHIO.

HccnenoBanme 3aBHCUMOCTH TepHOJa OOpameHus: KOHHYECKOTO MAasTHHKA OT €ro
rmapameTpoB.

Tema 2. /lunamuxa.

[Tepsriit 3akoH Herotona. MHepumanbHbie cucTeMbl 0TCU€Ta. [[pUHIMI OTHOCUTEIBHOCTH
lanunes. HennepuuanbHble CUCTEMBI OTCUETA (OTIpeACTICHUE, IPUMEPBI).

Macca tena. Cuna. [IpuHImn cynepno3uiyu Cui.

Btopoii 3akon HeroTOHA 1J11 MaTepuaibHON TOUKH.

Tpetuii 3akoH HploTOHA AJ11 MaTepUaIbHBIX TOUEK.

3aKOH BCEMHUPHOTO TATOTEHUSI. DKBUBAJIEHTHOCTh I'PABUTAlIMOHHOM U MHEPTHOM MacChl.

Cuna TsKkecTH. 3aBUCHUMOCTh YCKOPEHHS CBOOOJHOTO TaJeHUs OT BBICOTHI HaJ
MOBEPXHOCTHIO IJIAHETHI M OT reorpaduueckoil mupoThl. J[BikeHue HeOECHBIX Tel M HX
cnyTHUKOB. 3akoHbl Kemepa. [lepBast kocmudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, IBMXyIErocs ¢ yCKOPEHHEM.

Cuna tpenusa. Cyxoe Tpenue. Cuna TpeHUsT CKOJBXKEHUS M CHJIA TPEHUS IOKOS.
Kosddunuent tpenus. Cuna conpoTUBIEHUS NPU ABMKEHUU Tella B JKHIKOCTH WM rase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBUKEHHUSI.

Jasnenue. ['unpocrarnueckoe nasinenue. Cuiia Apxumena.

TexHuueckre yCTpOHCTBA M TEXHOJOTMYECKHUE IMPOLECChl: MOAUIMIHUKH, JIBUKEHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpauuu.

Habntonenue ABMKEHUS TEN B MHEPLIHUATBHBIX U HEMHEPIMAIBHBIX CUCTEMaX OTCUETA.

[IpuHUIKIT OTHOCUTENBHOCTH.

Kauenne nByxX HWJIMHIPOB WM WIAPOB PAa3HOM MacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEIIbHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHME PaBHOAECUCTBYIOIIEH MPUITIOKEHHBIX K T€NY CHJI C IPOU3BEACHUEM MAaCChI Tela
Ha €ro YCKOpPEHUE B MHEPUHUAIBHOM CUCTEME OTCUETA.

PaBeHCTBO cuil, BOBHUKAIOIIUX B PE3YJbTAaTe B3aUMOICHCTBUS TEIL.

N3mepenune macc no B3auMOJEICTBUIO.

HesecomocTts.

Bec tena npu ycKOpeHHOM MOABEME U MA/ICHUH.



[leHTpOoOEIKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS TOKOSI, KAUEHUS U CKOJIbKEHMSL.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

W3mepenne paBHOICHCTBYIOMIEH CHUJI IPU IBMYKEHUH OpycKa 10 HAKJIIOHHOM IIOCKOCTH.

[IpoBepka TrUIOTE3bI O HE3ABUCHUMOCTH BpPEMEHM JBIKEHHS Opycka MO HaKJIOHHOMN
IJIOCKOCTH Ha 33/1aHHOE PAaCCTOSIHUE OT €r0 Macchl.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYIOCTH, BO3HMKAIOIIMX B IPY)KMHE U PE3UHOBOM
oOpasiie, oT ux jaedopmarium.

N3yuenue nBuKEHMsI CUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTON uepe3 JIErkuil OJI0K.

N3mepenne ko3 dumrieHTa TPEHUS 10 BEIIMYMHE YTIIOBOT0 KOA(DPUIIUEHTA 3aBU CUMOCTH
Frp(N).

UccnenoBanue ABwkeHHs Opycka 10 HAKJIOHHOM IUIOCKOCTH C  IEpEeMEHHBIM
K03 (HUIIMEHTOM TPEHHUS.

N3yuenue nBukeHMs rpy3a Ha Baly C TPEHHEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHO TBEpAOE Teno. [locTynaTenbHoe U BpallaTelbHOE JIBMKEHUE TBEPJOTrO Tea.
MoMeHT cuiibl OTHOCHUTENBbHO ocu BpauieHus. [lnevo cumbl. CroxeHue cuil, TPUIOKEHHBIX K
TBEpIOMY Teny. LleHTp TsxecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO Tea.

YcroitunBoe, HEYCTOMYHMBOE, O€3pa3InyHOE PaBHOBECHE.

TexHnueckne ycTpOMCTBA M TEXHOJIOTMYECKUE IPOLECCHI: KPOHIITEWH, CTPOUTENIbHBIN
KpaH, peméTyarbie KOHCTPYKIIHH.

emoncmpayuu.

VYcnoBust paBHOBECHS.

Bunasl paBHOBECHSI.

Yuenuueckuit sxkcnepumenm, nadvopamopuvie padbomut, nPAKMUKyM.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TEJA, UMEIOIIETO OCh BPALLICHHUS.

KoHcTpynpoBaHue KpOHIITEHHOB U PACUET CUJT YIIPYTOCTH.

N3yuenue ycToOMYMBOCTH TBEPAOTO TEJIA, UMEIOIIErO IIOIIA/Ib ONIOPHI.

Tema 4. 3akonvl coxpanenus 6 MexaHuke.

NMnynbc mMaTeprallbHOM TOYKH, CUCTEMBl MaTEpUANIbHBIX TouyeK. L[eHTp Macc cucreMbl
MaTepuaibHbIX TOUeK. Teopema 0 IBUKEHHUHU LIEHTpa Macc.

NMnynbC cuiibl M1 M3MEHEHUE UMITYJIbCA TENa.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

MoMeHT ummynbca MarepuaibHOM TOukH. [IpencraBieHne O COXpaHEHMH MOMEHTA
HMITYJIbCa B EHTPAJIbHBIX MOJIAX.

PaGora cunbl Ha ManoM M Ha KOHEYHOM mepememieHud. ['paduueckoe mpencraBieHue
paboOTHI CHIIBI.

MoutHoOCTE CHJIBL.

Kunernueckass sHeprus mMatepuaibHOW TOYKU. TeopeMa 00 M3MEHEHMHM KHUHETHYECKOU
SHEPTrUM MaTePUAILHON TOUKH.

[loTeHunanpHble U HEMOTEHUMANbHBIE cuibl. [loTeHnuanbHas sHeprus. [loTeHnumanbHas
SHEprusi ynpyro aeGopmMupoBaHHOU MpyXHuHBI. [loTeHIMaNbHAS YHEPTHs Tela B OJHOPOJIHOM
rpaBUTAlMOHHOM ToJie. IloTeHunanbHas sHEprus Tena B PaBUTALMOHHOM I0JI€ OJHOPOJIHOTO
mapa (BHYTpH U BHe 11apa). Bropast kocMuueckasi CkopocTh. TpeThsi KocMHUecKas CKOPOCTb.

CBsi3p pabOTHI HEMOTEHIMATBHBIX CUJI ¢ U3MEHEHHMEM MEXaHHYeCKOW DHEPTUU CHUCTEMBI
TeN. 3aKOH COXPaHEHMsI MEXaHUYECKON YHEPTHH.

VYupyrue u Heynpyrue CTOJIKHOBEHHMSL.

VYpaBuenue bepHymiu s uAealbHOW JKUJIKOCTH KakK CIEJICTBHE 3aKOHA COXpaHEHUs
MEXaHUYECKOH SHEPTUH.



TexHuyeckue yCTpOMCTBAa M TEXHOJOTMYECKUE IPOLECCHI: JBUKECHHE PAKET, BOJOMET,
KONEp, MPYKMHHBIA MUCTOJIET, THPOCKOII, PUTYpHOE KaTaHHWE HAa KOHbKAaX.

Jemoncmpayuu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

N3mepenne MOIHOCTH CUIIBL.

W3meneHue sHEprum Tesa npu COBEpIIEHUN pabOThI.

B3anMHble npeBpaleHns KMHETUYECKOM M NOTEHIMAJIBHOW DHEPrui NpU JEHCTBHM Ha
TEJIO CWJIBI TSKECTH U CWJIBI YIIPYTOCTH.

CoxpaHeHue dHepruu npu cBOOOJHOM a/ICHUU.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

N3mepenune umnynsca Tena no TOpMO3HOMY ITYTH.

N3mepenue cuiibl TATM, CKOPOCTH MOJIENH AIEKTPOMOOUIISI U MOIHOCTH CUJIBI TSTH.

CpaBHeHHE U3MEHEHHS UMITYJIbCA TeJla C UMITYJIbCOM CHJIBL.

HccnenoBanue coxpaHeHUsI HMITYJIbCA IIPH YIPYTOM B3aUMOJICHCTBHM.

N3mepeHne KWHETUYECKOW SHEPTUH TeJla II0 TOPMO3HOMY ITYTH.

CpaBHeHHE U3MEHEHUS MOTEHIIMAIbHOM SHEPruu NMPYKUHBI ¢ pab0OTON CHIIBI TPEHUSL.

Omnpenenenre pabOTHI CHIIBI TPEHUS MPU ABMXKEHUHU TeJla M0 HaKJIOHHOW TJIOCKOCTH.

Pasznea 3. MoJieky/isipHasi pu3uKa 1 TEPMOAHMHAMUKA.

Tema 1. Ocnoebl MONEKYAAPHO-KUHEMUYECKOT MeopU.

OcHoBHbBIE TOJIOKEHUSI MoJeKyasipHo-kuHeTnuecko Teopun (MKT), wux omnbiTHOE
obocunoBanue. Juddysus. bpoyHoBckoe nBrKeHHe. XapakTep ABWKCHUS U B3aMMOJICHCTBHS
yacTull BenlecTBa. MoJienu CTpOeHUsI Ta30B, )KUJIKOCTEH U TBEPABIX TNl U 00BICHEHUE CBOMCTB
BEIlleCTBA HA OCHOBE JTHX Mojeinei. Macca m pa3smepsl Mojekyn (aromoB). KommdecTtBo
BeniectBa. [locrosHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crmocoObl €€ u3Mepenus. Illkama temmeparyp
Lenbcns.

Mogenp wnaeanbHOro raza B MOJIEKYJISIPHO-KMHETUYECKOW TEOpUU: 4YacTHLBl TIas3a
JBUKYTCSI XaOTUYECKU U HE B3aUMOJICUCTBYIOT JIPYT C APYTOM.

l'azoBbie 3akoHBl. YpaBHeHue MenneneeBa—Knaneiipona. AOcCoJIIOTHas TeMmIiepaTypa
(kana Ttemmnepatyp KenpBuna). 3akon [anpTona. M3omporiecchl B HIEaIbHOM ra3e C
MOCTOSIHHBIM KOJIMYEeCTBOM BemlecTBa. ['paduueckoe mpezcraBieHne U30MPOIECCOB: U30TEPMA,
n30xopa, u3obapa.

CBsi3p MEXIy JaBICHUEM M CpEJHEH KHWHETUYECKOM HSHEprued MOoCTyNaTesIbHOrOo
TEIUIOBOTO JIBWKEHUSI MOJIEKYN HJAealbHOro Ta3a (OCHOBHOE YpaBHEHHE MOJIEKYISPHO-
KMHETUYECKOM TeOpUHU UAEaIbHOTO ra3a).

Cesi3p  aOCONIOTHOM  TeMIlepaTypbl TEPMOJAWHAMUYECKOW CHCTEMbI CO CpeaHei
KMHETUYECKOH 3HEeprueil NoCcTynaTeIbHOrO TEIJIOBOTIO JIBUKEHHUS €€ YaCTHLL.

Texuuueckne ycTpoilcTBa M TEXHOJOTMYECKHE TIPOIECCHI: TEPMOMETp, OapoMeTp,
MOJIy4eHUE HAHOMATEPHAJIOB.

Hemoncmpauuu.

Mopnenu 1BUKEHHUS 4acTHUll BEIIECTBA.

Mojiens 6pOYHOBCKOTO JIBUYKEHUSI.

Buneoposuk ¢ 3amichbio peaqbHOro OpOyHOBCKOTO JIBUKECHUS.

Juddys3us sxuakocreit.

Mogens onbita IlITepHa.

[IpuTsikeHne MoNeKyI.

Moienu KpUCTaUIMYECKUX PEMIETOK.

HabGnronenue u nccieoBaHue U30MpOIIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuie pabomaol, npaKmuxym.



HccnenoBanue mporecca yCTaHOBIICHHS TETIJIOBOTO PaBHOBECHUS IPU TEIFIOOOMEHE MEXKIY
ropsiue U XO0JIOJIHOU BOJOH.

N3yuenne wu30TEpMHUUECKOrO Iporecca (PEeKOMEHIOBAHO HCIIOJIB30BaHUE IH(PPOBOI
naboparopun).

N3ydenune n30X0pHOTO Mpouecca.

N3zyuenne nzobapHoTro mpouecca.

[IpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuka. Tennoevie mauiunol.

Tepmonunamuueckass  (TZ)  cucrema. 3ajanMe  BHEIIHUX  YCIOBHM s
TEPMOJUHAMUYECKOM  cucTeMbl. BHemHume u  BHyTpeHHHMe napamerpsl. [lapamerpsl
TEPMOJUHAMUYECKON CHCTEMBbI KaK CpEIHUE 3HAYCHMsI BEJIMYUH, OMHUCHIBAIOIINX €€ COCTOSIHUE
Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe nauano tepmoaunaMmuku. CaMonpou3BOIbHAS peslakcalis TePMOINHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mogens wuAeaqbHOTO Tra3a B TEPMOJMHAMUKE — CHCTEMa YpPaBHEHHI: ypaBHEHHE
MenneneeBa—Knanelipona ¥ BeIpaK€HUE JUIsI BHYTPEHHEH SHEPTrUH. Y CIOBUS NMPUMEHHMOCTH
9TOW MOJENHU: HU3Kasg KOHIIEHTpAIlMsi YacTUIl, BBICOKHME TeMmreparypbl. Bwipaxkenue mms
BHYTPEHHEH YHEPTUU OJJHOATOMHOTO MJCAIBHOTO ra3a.

KBasucrarnueckue u HeCTaTHIECKUE TTPOIIECCHI.

DOnemeHTapHas paboTa B TepMoJuMHaMuKe. Beruncienne padboTsl o rpaduky mpoiecca Ha
pV-auarpamme.

Temonepenaua kak crnoco® HW3MEHEHHS BHYTPEHHEH OHHEPruM TepMOJMHAMHUYECKON
cUCTeMBI 0e3 coBepiieHus padoThl. KoHBEKIHS, TEIIIONPOBOHOCTD, H3TyICHHE.

KonnuectBo Ttemnothl. TemnoéMkocTh Tena. YaenbHass W MOJSIpHAs TEIUIOEMKOCTH
BelIeCTBAa. YpaBHeHHE Maiiepa. YenbHas TeIUIOTa CropaHus ToIuiuBa. Pacuér konudecTBa
TEIUTOTHI TIpH Terutonepeaaye. [lonstue 06 aquabaTHOM MpoIiecce.

[TepBrIii 3ak0H TepMOAMHAMHUKW. BHyTpeHHsst sHeprus. KonawmdecTBo TemiaoTel U padboTa
KaK Mepbl U3MEHEHHUs BHYTPEHHEN YHEPTUU TEPMOJINHAMUYECKON CHCTEMBI.

Bropoil 3akoH TepMOAMHAMUKHM [UIsli PAaBHOBECHBIX IIPOIIECCOB: 4Ye€pe3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJIUHAMHYECKONW CHUCTEMbl MPOXOAUT €IUHCTBEHHAasl aauadara.
AOGcomoTHas Temmeparypa.

Btopoil 3ak0H TepMOJAMHAMMKHN JJI1 HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXKHO IEepeaaTh
TEIUIOTY OT OoJjiee XOJIOAHOTO Tena K Oosiee Harperomy 0Oe3 kommeHcanuu (Kiaysmyc).
HeobpaTumocTs mpUpoIHBIX TPOIECCOB.

[Tpuniune! gerictBus TertoBbix MamuH. KIT/I.

MakcumanbHoe 3Hauenue KII/. [ukn Kapho.

DKOJIOTMYECKHE aCHEeKThl MCIOJIb30BaHUS TEIUIOBBIX JABUrarteneil. TemioBoe 3arps3HeHue
OKpYXarollen Cpebl.

TexHuueckre yCTpOMCTBAa M TEXHOJIOTMYECKUE IPOLIECCHI: XOJOJUIbHUK, KOHAUIIMOHED,
IU3eNbHBIA W KapOIOpaTOpHBIM JBUTATENW, MapoBas TypOMHA, MOJYyYEHUE CBEPXHU3KHX
TeMIeparyp, YTHUIM3ALMs «TEIUIOBBIX» OTXOJOB C HCIIOJIB30BAHMEM TEIJIOBOIO Hacoca,
yTUIU3alUs OMOOPTaHUYECKOTO TOTLTUBA JJISl BEIPAOOTKH «TETIOBOM» M DJIEKTPOIHEPTHH.

Jemoncmpayuu.

N3menenue temmneparypsl pH aInadaTHYeCKOM pacIIMpEHUH.

Bo3znymHoe oruuso.

CpaBHEHME YIENbHBIX TEIIOEMKOCTEMN BEIIECTB.

CriocoObl I3MEHEHHSI BHYTPEHHEH SHEPTUU.

HccnenoBanue annabaTHOTo mpolecca.

KomnbroTepHbie MOJI€M TEIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepeHue ynenbHou TEIUIOEMKOCTH.



UccnenoBanue mpoliiecca OCThIBaHUS BEUIECTBA.

HccnenoBanue aguabaTHOro mporecca.

N3yuenne B3aMMOCBSI3U PHEPTUU MEKMOJICKYJISIPHOTO B3aUMOJCHCTBUS U TEMIIEPATYpPhI
KUIICHUS KUIKOCTEH.

Tema 3. Azpecammnvie cocmoanuna eeujecmea. Pazosvie nepexoowl.

[TapooOpazoBanne wu KoHACHcanus. lcmapeHne ¥ KHIICHHE. YJINbHAS TEIUIoTa
napooOpa3oBaHUsL.

Haceimmennsie ¥ HeHacwllieHHblE mapbl. KadecTBeHHass 3aBHCUMOCTH IJIOTHOCTH M
JABJICHUSI HACBIIICHHOTO Tapa OT TEeMIIEpaTyphl, UX HE3aBUCHUMOCTb OT 00bEMa HACBIIIEHHOTO
napa. 3aBUCUMOCTh TEMIIEPATYPHI KUIICHUS OT JaBJICHUS B )KUIKOCTH.

BrnaxHocTh Bo3yxa. AGCOTIOTHAS U OTHOCHTEIbHAS BIIAYKHOCTb.

Teépnoe Teno. Kpucraimuyueckue u amopdHbIie Tena. AHU30TPOIHUS CBOMCTB KPUCTAJIJIOB.
[TnaBnenue u kpucTauM3anus. Y aelbHas TeroTa riasieHus. Cyomumanus.

Hedbopmaruu tBEpHOTO Tena. Pactsokenue m cxarue. Cnsur. Moayns FOnra. Ilpenen
yapyrux aegopmaruii.

TennoBoe pacmMpeHue KUIKOCTEH U TBEPABIX Tel, 00bEMHOE U JTUHEHHOE pacUuIupeHue.
AHTapMOHHU3M TEIUIOBBIX KOJICOAHWU YACTHI] BEIIECTBA KaK MPUYMHA TEIJIOBOTO PACIIUPEHUS
Ten (Ha KaYeCTBEHHOM YPOBHE).

[IpeoGpa3oBanue sHEPTUH B (Pa30BBIX MEPEXOAAX.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

[ToBepxHocTHOE HaTsDKeHHE. KoaddUIMeHT moBEepXHOCTHOTO HaTshKeHUs. KanmusuisipHbie
siBNIeHUs. J[aBieHre oy MCKpUBIEHHON MOBEPXHOCTHIO kuakocti. opmyna Jlammaca.

TexHudeckne YCTPOWCTBA U TEXHOJOTUYECKHE TMPOIECCHI: IKUIKAE KPUCTAJUIBI,
COBPEMEHHBIE MaTEPUAJIBL.

Hemoncmpayuu.

TemnmoBoe pacumpeHue.

CBolicTBa HACHIIIEHHBIX MapOB.

Kunenue. Kunenne npu NnoHM>XEHHOM JIaBJICHUU.

N3mepenue cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OnBITHI C MBUIBHBIMU TIEHKAMU.

CmauuBanue.

Kanunnsipusie siBneHus.

Moeny HEHEIOTOHOBCKOM KUIKOCTH.

CriocoObl U3MepeHus BJIKHOCTH.

HccnenoBanue HarpeBaHus U IJIABJICHUS KPUCTAIUIMUYECKOTO BELIECTBA.

Buapr nedopmariuii.

Hab6mronenune mManeix aedopmariuii.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKmuKym.

N3ydeHne 3aKOHOMEPHOCTEH HCTIapEHUS KUKOCTEH.

N3mepenue yaenbHOM TEMIOTHI IIABJICHUS JIbA.

N3ydeHne cBONCTB HACHIIICHHBIX MTAPOB.

N3mepenue abCoNMOTHOMN BIaKHOCTH BO3yXa U OIIEHKA MAacChl TApOB B IOMEIICHHH.

N3mepenue koddduirienTa moBEpXHOCTHOTO HATSHKEHUSI.

N3mepenue momyns FOHra.

HccnenoBanue 3aBUCUMOCTH JeopMaIiii pe3NHOBOTO 00pasiia OT MPHIIOKEHHOH K HEMY
CHJIBL.

Pa3nen 4. duekTpoauHaMuka.

Tema 1. dnekmpuueckoe none.

DnekTpu3aius Ten U e€ MpOosIBICHUS. DIEKTpUUYECKUU 3apsan. J(Ba BUAA SIEKTPUUYECKUX
3apsaoB. [IpOBOTHUKM, IUANIEKTPUKHA M MOJYIPOBOJHUKHU. DIIEMEHTAPHBIN 3JIEKTPUUYECKUI
3aps/l. 3aKOH COXPAHEHUS AIIEKTPUUECKOTO 3apsija.



B3aumoneiictue 3apsinoB. Toueunsie 3apsabl. 3akoH KynoHa.

Dnekrpuyeckoe nosie. Ero neficTBre Ha 3IEKTPUUECKUE 3aPsi/IbI.

Hanpsok€HHocTs  anektpuueckoro mnosst. IlpoOssiit 3apsn. JluHuM  HanpspKEHHOCTH
ANIeKTpUYecKoro nojist. OJHOPOIHOE IIEKTPUUYECKOE TTOJIE.

[ToTeHIMANBHOCTD 3JEKTPOCTATUYECKOTO M0JIA. Pa3HOCTh NMOTEHLMANIOB U HANpsKEHUE.
[loTrenumanpHas  SHepruss  3apsga B 3JeKTpocraTuueckoM — nosne.  [loTeHunuan
ANIEKTPOCTATUYECKOTO TOJs. CBsA3b HANPSHKEHHOCTH IMOJII U PA3HOCTU NOTEHUUAIOB IS
AJIEKTPOCTATUYECKOTO MOJIS (KaK OJHOPOJIHOTO, TaK U HEOITHOPOJHOTO).

[IpuHIMIO cyneprno3uuy 3JIeKTPUUECKUX MOJIeH.

[Tone Toweunoro 3apsga. Ilone paBHOMepHO 3apsikeHHOU cdepsl. Ilome paBHOMEpPHO
3apshKkeHHOTO 1o 00BEMy miapa. [losie paBHOMEPHO 3apsHKEHHOW OECKOHEYHOW TUIOCKOCTH.
Kaprrabl nuHUN HANPSHKEHHOCTH ATUX MOJIEH M SKBUITOTEHIIMAIBHBIX TOBEPXHOCTEMN.

[IpoBOJHUKY B 3JIEKTPOCTATUYECKOM I0JIE. Y CIIOBHE PAaBHOBECHS 3apsiJIOB.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM IoJie. J{naneKkTpudeckas NpOHUIIAEMOCTh BELIECTBA.

Konnmencatop.  DIeKTpOEMKOCTh  KOHICHCATOpa.  ODICKTPOEMKOCTh  IIOCKOTO
KOHJICHCATOPA.

[MapamienbHoe  coeMHEHME  KOHIeHcaTopoB.  [locienoBaTenbHOE — COCAMHECHHUE
KOHJICHCATOPOB.

DHeprus 3apsHKeHHOTO KOHJIEHCATOPA.

JIBr>KeHre 3apsiK€HHOM YaCTHUIIbI B OJTHOPOJHOM 3JIEKTPUUYECKOM TTOJIE.

TexHudeckre yCcTpONCTBa W TEXHOJOTUUYECKHE IPOIECCHI: DIEKTPOCKOI, IEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3eMJICHUE 3JIEKTPOIpruOopoB, KOHAEHCATOPHI, reHepaTop Ban ne
I'paada.

Hemoncmpayuu.

YCTpoHCTBO M MPUHIIUIT IEUCTBUA SJIEKTPOMETpA.

DIIEKTPUYECKOE T0JIE 3aPSHKEHHBIX IIAPUKOB.

DIEKTpUYECKOE I0JIE IBYX 3apsKCHHBIX TUIACTHH.

Mopenb snekTpocTaTudeckoro reneparopa (Ban ne ['paada).

[IpoBOAHMKY B 3INEKTPUUECKOM MOJIE.

DneKTpocTaTUYeCcKas 3aluTa.

YCTpoHCTBO M ACHCTBUE KOHJEHCATOPA MOCTOSHHOW M IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  JIEKTPOEMKOCTH IIOCKOTO KOHJEHCAaTOpa OT IUIOMIaJAM ILJIACTHH,
pacCTOSHUSA MEKy HUMH U TUAJIEKTPUUECKON IPOHULIAEMOCTH.

DHeprus MEeKTPUUECKOro MOJIs 3apsyKEHHOTO KOHIEHCATOopa.

3apszKka 1 pa3psiika KOHIEHCAaTOpa Yepes3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nadopamopuvie padbomut, nPAKMUKyM.

OueHka cu1 B3auMOJCHCTBUS 3apS’KEHHBIX TEJl.

Habmronenue nmpeBpalieHust SHEPTUU 3apsHDKEHHOTO KOHJIGHCATOpa B DHEPTUI0 M3IIyYEHUs
CBETOMO/1a.

N3yuenue npoTekaHus TOKa B LIENH, COAEPKALIEH KOHAEHCATOP.

Pacripenenenne  pa3sHOCTM TOTEHUHUANOB (HANpsOKEHHsS) TPU  MOCIEAOBATEIHLHOM
COEIMHEHUH KOH/IEHCATOPOB.

HccnenoBanue pa3psga KOHACHCATOPA Yepe3 PE3UCTOP.

Tema 2. Ilocmosannwiit IneKmpuvecKuili mox.

Cuna Toka. [IoCcTOSIHHBIN TOK.

VYcnoBus CymIECTBOBAHMSI TMOCTOSIHHOTO —AJIEKTPUYECKOTO TOKa. VMcTouHuMkM TOKa.
Hanpsoxkenne U u DJ1C E.

3akon OMa [Jid ydacTka Ienu.

DNEKTPUYECKOE  COMPOTHUBJIEHUE.  3aBUCUMOCTh  COMPOTHUBJIIEHUS  OJHOPOIHOTO
MPOBOJIHUKA OT €ro JUIMHBI M IUJIOLIAAU TONEPEUYHOro CEYeHUs. YeNbHOE COMPOTUBIICHUE
BEIIECTBA.



[locnenoBarenpHOE, MNapajUlebHOE, CMELIAHHOE COEIUHEHUE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX AMeKTprueckuX nene. [lpasuna Kupxroda.

Pabota snexrpuueckoro Toka. 3akon Jxoyms—Jlenma.

MOIIIHOCTB 3IEKTPUUYECKOTO TOKA. TemIoBasi MOIIHOCTD, BbIJIENIEMast Ha PE3UCTOPE.

OJIC u BHyTpeHHee CONPOTHUBIICHME HMCTOYHMKA ToKa. 3akoH Owma g NOJHOU
(3aMKHYTOM) AJIEKTpUUECKOM 1enu. MOIIHOCTh UCTOYHHMKA ToKa. KopoTKoe 3aMbIKaHue.

Konpnencarop B 1ienu NOCTOSTHHOTO TOKa.

Texnuueckne YCTpONHCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: aMIIEPMETP, BOJBTMETP,
peocTaT, CUETYUK IIEKTPUIECKON IHEPTUU.

Jemoncmpayuu.

W3mepenue cuiibl TOKa U HANPSDKEHUSL.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT HANpPsDKEHUS U PE3UCTOpa, JIaMIIbl
HaKaJMBaHUS U CBETOIUO/A.

3aBUCUMOCTh CONPOTHUBJICHUS UWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIONIAIN
MONIEPEYHOT0 CEYEHUSI U MaTepuaa.

WccnenoBanue 3aBUCUMOCTH CWJIBI TOKa OT CONPOTUBIEHUS MpPHU TMOCTOSIHHOM
HanpsHKEHUH.

[Ipsimoe m3mepenune DJIC. KopoTkoe 3aMbIkaHuE rajibBaHMYECKOIO AJIEMEHTA M OLlEHKa
BHYTPEHHETO CONPOTHUBIICHUSI.

CriocoOrl coerHeHus: UCTOYHUKOB Toka, DJIC barapeii.

HccnenoBanue pa3HOCTH MOTEHIMATIOB MEX/IY MOJIFOCAMU MCTOYHUKA TOKA OT CHJIBI TOKa
B LIETIN.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue cMEMIaHHOTO COEIUHEHNS PE3UCTOPOB.

N3mepenue yaenbHOro CONnpoOTUBIEHUS TPOBOTHUKOB.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HAIIPSDKEHUS JUIS JIaMITbl HAKaJIUBaHMUSL.

VYBenuueHue mpeaena u3MEpeHus amnepMeTpa (BOJIbTMETPA).

N3amepenne DJIC 1 BHYTpEHHETO CONMPOTUBIICHHSI ICTOYHUKA TOKA.

Uccnenosanue 3aBucumocty DJIC ragpBaHUYECKOT0 AIEMEHTA OT BPEMEHHU MPU KOPOTKOM
3aMBIKaHUU.

HccnenoBanue pazHOCTH MOTEHUIMAIOB MEX/1Y MOJTOCAMUA HUCTOYHMKA TOKA OT CHJIBI TOKa
B LICTIH.

HccnenoBanue 3aBUCMMOCTH MOJIE3HOM MOIIIHOCTU MCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunsix cpeoax.

OnekTpuyeckas MPOBOAUMOCTb PpAa3JIMYHBIX BEUIECTB. OJEKTPOHHAs MPOBOJUMOCTD
TBEPIBIX  METAUIOB.  3aBUCHUMOCTb  CONPOTHBJICHUS  METANIOB  OT  TEMIIEpaTyphl.
CBepXpoBOIUMOCTb.

DNeKTpUYEeCKUil TOK B BakyyMme. CBOMCTBA 3EKTPOHHBIX MYYKOB.

[TonynpoBoanuku. CoOCTBeHHass W MPUMECHas MPOBOJAUMOCTb TMOJYIPOBOIJHHKOB.
CgoiictBa p—Nn-nepexona. [lomynpoBoIHUKOBBIE TPHOOPHI.

DNEKTPUYECKUN TOK B 3JIEKTPOJIUTAX. DIJIEKTPOJIUTHYECKAs IUCCOLUALUS. DJIEKTPOJIU3.
3axonsl Dapazest [UIsl JIEKTPOIU3a.

OnexTpuueckuii TOK B raszax. CaMOCTOSTENbHBIM M HECAMOCTOSTENBHBIN paspsi.
Pasnnunble TUIBI CAaMOCTOATENBHOTO pa3psaa. Monnus. [lnasma.

TexHuyeckne yCTpOHCTBa UM NPAKTUYECKOE IPUMEHEHHWE: Ta30paspsiiHble JIaMIIbl,
3JIEKTPOHHO-TyYeBasi TpyOKa, MOJYMPOBOJHUKOBBIE HMPUOOPHI: JHOA, TPaH3UCTOp, (HOTOAMOM,
CBETO/IMOJ], TalbBaHMKa, padUHUPOBAHHWE MEIW, BBHIIUIABKA AIIOMHHHUS, DJICKTPOHHAs
MHUKPOCKOTIHSL.

Jemoncmpayuu.

3aBHCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTE AIIEKTPOJIUTOB.



3akoHbl d1ekTposunsa Papases.

HckpoBoii pa3psa ¥ IPOBOAUMOCTb BO3AYXa.

CpaBHeHUE NPOBOAUMOCTH METAJJIOB U MOIYIIPOBOJHUKOB.

OAHOCTOPOHHSIS IPOBOUMOCTD JHO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HaGnronenue anexkrponusa.

N3mepenue 3apsiia 0IHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCMMOCTH CONPOTUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsATHE BONBT-aMIIEPHON XapaKTEPUCTUKU JHOJA.

Du3uyecKHil MPAKTUKYM.

Crioco0b1 n3MepeHus: GU3NIECKUX BEIWYHH C MCIIOJIb30BAHHEM aHAIOTOBBIX M IIU(PPOBBIX
W3MEpPUTENbHBIX TMPUOOPOB U KOMIBIOTEPHBIX JATUYUKOBBIX CHCTEM. AOCOJIIOTHBIE U
OTHOCHUTENIbHbIE  TOTPEIIHOCTH  MU3MEepeHuH  u3ndyeckux BennuuH. OlleHKa T'paHHUILl
ITOIPEITHOCTEN.

[IpoBenenne KOCBEHHBIX HM3MEpPEHUM, UCCIEIOBAHUNA 3aBUCUMOCTEH  (DU3HUUYECKUX
BEJIMYMH, MPOBEpPKa MPEAJIOKEHHBIX T'MIOTE3 (BbIOOP M3 pabOT, OMUCAHHBIX B TEMaTHUYECKUX
pasnenax «Y4eHU4YEeCKUH IKCIIEPUMEHT, TabopaTopHbIe PaOOThI, MPAKTUKYM)).

MexnpeameTrHblie CBSI3H.

N3yuenne kypca ¢uzuku yriyoaéHHoro ypoBHs B 10 kiacce ocymecTBisieTcs ¢ Y4ETOM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTuKH, OHOJIOTHH, XUMUH,
reorpadyu U TEXHOJIOTHH.

Mesicnpeomemnole nOHAMUSA, CEA3AHHbBIE C UYUEHUEM MEMO008 HAYUH 020 NOZHAHUA:
sBJICHUE, Hay4yHbId (pakT, rumores3a, (Qu3myeckas BeIMYMHA, 3aKOH, TEOpHs, HaONIIO/IEHUE,
JKCIIEPUMEHT, MOJEIMPOBAHNE, MOJEINb, U3MEPEHHE, IOTPEIIHOCTH U3MEPEHH, U3MEPUTEIIbHbBIE
puOOpkI, G pPoBast J1aAdopaTOPHs.

Mamemamuka: pelIeHWEe CHUCTEMbl ypaBHeHuMH. JluHelHas ¢yHkous, napaborna,
runep6oia, ux rpaduku u cBoiictsa. Tpuronomerpuueckre pyHKINUN: CUHYC, KOCUHYC, TAHTEHC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOpPHI M MX NPOEKIMU Ha OCHU
KOOPAMHAT, CJI0KEHHE BEKTOPOB.

Buonozua: Mexanuueckoe BIKEHUE B KUBOU mpupoje, auddysus, 0cMocC, TEII000MeH
JKUBBIX  OPraHMW3MOB, TEIUIOBOE  3arps3HEHHE  OKPYXKArolleld  Cpelbl,  yTWIn3auus
OMOOPraHNYECKOTrO TOILIUBA JJISl BBIPAOOTKH «TEIUIOBOM» M 3JEKTPOIHEPTUH, MOBEPXHOCTHOE
HAaTsHKEHHE U KalWUIIPHBIE SIBICHUS B IPUPOJE, IEKTPUUECKUE SBJICHUS B )KUBOM IIPUPOJE.

Xumua: NUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsl Macca, NOJy4YeHUEe HAHOMATEPUAJIOB, TEIUIOBbIE CBOMCTBA TBEPBIX TEJ, KUAKOCTEN U
ra3oB, JKUJKHE KPUCTAJUIbL, JJIEKTPUYECKHUE CBOWCTBA METAJUIOB, JJIEKTPOJIUTHYECKAs
JUCCOLMALs, TAJIbBAHUKA, SJIEKTPOHHAS] MUKPOCKOTIUS.

T'eozpagpua: BnaxxHOCTh BO3/yXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3zoBaHKe IBUKEHUH C UCIIOJIF30BAHUEM MEXaHHU3MOB, YUET CyXOro U
KUJKOTO TPEHHUS B TEXHUKE, CTATUYECKHE KOHCTPYKIUHU (KPOHIUTEHH, pemérdyarbie
KOHCTPYKIIMH), UCIIOJIb30BaHUE 3aKOHOB COXPAaHEHUS! MEXaHUKHU B TEXHUKE (TMPOCKOI, BOJOMET
U JIpyrue), JIBUTaTellb BHYTPEHHEro CropaHus, napoBas TypOWHa, OBITOBOW XOJIOJIWIBbHUK,
KOHJUIIMOHEP, TEXHOJIOTUM TMIOJYYEHUS COBPEMEHHBIX MAaTEpHaJ]OB, B TOM  4YHCIE
HAaHOMATEpUAJIOB, W  HAHOTEXHOJIOTMH,  DJEKTPOCTAaTHYECKas  3aIlMTa,  3a3€MIICHHE
ANIEKTPONIPUOOPOB, Ta30pa3psAHBIE JAMIIBI, TOJIYIPOBOIHUKOBBIE TPHOOPHI, TaIbBAHUKA.

11 kaacce
Pasnen 4. DiiekTpoanHaMuKa.
Tema 4. Mazrnummnoe noae.



B3anmopneicTBue NMOCTOSSHHBIX MAarHWTOB M MPOBOJHHMKOB C TOKOM. MarHuTHoe moJie.
Bexrop marauTHOM MHAYKUMK. [IpyHIMI Cyliepno3uIy MarHUTHBIX 1IOJIEW. JIMHUM MarHUTHOM
WHTYKIUH.

MarnuTtHoe 10Ji€ MPOBOJHUKA C TOKOM (IIPSIMOTO IMPOBOJHMKA, KATYIIKH U KPYroBOTO
BUTKa). OnbIT Dpcrena.

Cuna Amniepa, e€ HalpaBJIeHUE U MOYJIb.

Cuna Jlopenna, e HampaBlieHME W MOIYyJb. JIBKeHHE 3apsHKEHHOM YacTUIBI B
OJIHOPOJHOM MarHuTHoM mnouie. Pabota cuiiel Jlopenua.

MarunuTHoe noJie B Bemectse. @eppoMarHeTHKy, apa- U JuaMarHeTUKH.

TexHuueckre yCTpPOWCTBA U TEXHOJIOTHYECKHE TPOIECCHl: MPUMEHEHHE TOCTOSHHBIX
MAarHuTOB, JJICKTPOMArHUTOB, TECTEP-MYIbTUMETpP, JJIEKTPOJBUTATENb SKOOM, yCKOpUTEIU
3JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

KaptuHa nuHMI WHAYKIMM MarHUTHOTO IIOJI1 TIOJIOCOBOTO U IOJKOBOOOpPa3HOIO
MMOCTOSTHHBIX MAarHUTOB.

Kaptuna nuHMI MarHUTHOM WHAYKIMUA TOJs JUIMHHOTO TIPSIMOTO TPOBOJHUKA U
3aMKHYTOTO KOJIbLIEBOTO ITPOBOJIHUKA, KATYILIKH C TOKOM.

B3anmopelicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amrepa.

HevictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

Habntonenue ABM>KeHUS MTy4YKa 2JIEKTPOHOB B MArHUTHOM TIOJIE.

[IpuHIMO AeHCTBUS IEKTPOU3MEPUTENBHOTO TPUOOPA MarHUTOSIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

HccnegoBanne MarHUTHOTO MOJISL HOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (peppOMarHeTUKOB.

HccnenoBanue AeicTBUS MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenne cunbsl Ammepa.

N3ydeHune 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Onpenenenre MarHUTHOM MHAYKIIMU Ha OCHOBE U3MEPEHUS CUJTbI AMIIepa.

Tema 5. DnekmpomacHumHas UHOYKYUAL.

SIBrieHMEe BIEKTPOMArHUTHOM WHAYKIMU. [loTok BekTopa MarHuTHOM HHAYKIUU. DJC
WHIYKUUU. 3aKOH 3jeKTpoMarHuTHOM uHaykuuu Dapanes. BuxpeBoe sieKTpuueckoe MoOJIE.
Toku ®yko.

O/J1C uHAYKIMH B TPOBOJHUKE, IBUKYILIEMCS B OJTHOPOTHOM MarHUTHOM IIOJIE.

[IpaBuio Jlenna.

NunyktuBHOCTh. Karylika HMHAYKTUBHOCTM B LENU IOCTOSHHOTO TOKa. SBieHue
camouHaykuuu. 3/1C camonHIyKIuu.

DHeprusi MarHUTHOTO MOJIsI KATYIIKU C TOKOM.

DIIEKTPOMAarHuTHOE IO0JI€.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKHME MPOUECChl: HWHAYKIMOHHAS II€Yb,
COJICHOU/I, 3alIUTa OT IEKTPU3ALNHU TE NPU IBUKEHUH B MATHUTHOM T10JI€ 3EMIIH.

Hemoncmpayuu.

Habmonenue sBJIeHMS 3J€KTPOMAarHUTHOW MHYKITHH.

UccnenoBanue 3aBucumoct JDJIC HMHAYKIUMU OT CKOPOCTHM HM3MEHEHHS MAarHUTHOTO
MOTOKA.

IIpasuiio Jlenna.

[Tagenune MarauTa B amOMUHUEBOH (MeIHOM) TpyOe.

SIBneHne caMOMHIYKIUH.

Uccnenoanue 3aucumoctd 3/IC caMOMHIYKIIMU OT CKOPOCTH M3MEHEHHUS CUJIbI TOKa B
LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.



HccnenoBanue siBiIeHUS 3IEKTPOMarHUTHOM HHIYKLINH.

Onpenenenre MHAYKIUNA BUXPEBOIO MarHUTHOT'O MOJIS.

HccnenoBanue sBIICHUS CAaMOUHIYKIIUH.

C6opka MOeH IMEKTPOMAarHUTHOTO TeHepaTopa.

Paznea 5. KosieOaHnusi M BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenpnas cucrema. CBOOOJHBIE KOTEOAHHUS.

l'apmonnueckne  koneOanusa.  KuHematnmueckoe W JUHAMHYECKOE  OIMCAHHE.
DHepreTuyeckoe ONucaHue (3aKOH  COXPAaHEHUs  MEXaHW4ecKoW osHepruu). BwiBojg
JUHAMHYECKOIO ONMCAHHUA TapMOHMYECKUX KOJIEOaHMM U3 HUX OHEPreTH4eckoro u
KMHEMAaTUYECKOTO OMUCAHUSI.

Ammuuryna u ¢asza kosneOanui. CBsi3b aMIUIUTYIbl KOJIEOAHMI MCXOIHOM BEIMYUHBI C
aMIUINTYy1aMU KoJieOaHui e€ CKOPOCTU U YCKOPEHUSI.

[lepuon u yactora konebanuii. [lepuosn Maneix cBOOOJHBIX KOJeOaHUN MaTEMaTHYECKOTO
MasTHUKa. [leproa cBOOOIHBIX KOJIEOaHUN MPYKMHHOTO MasiTHUKA.

[lonsitTie o 3aryxaromux KosneOaHusX. BblHyXkaeHHble KoneOaHus. Pesonanc.
Pe3onancHas kpuBas. BnusiHue 3atyxaHus Ha BUJ pe30HAHCHOM KpUBOW. ABTOKOJIE0aHNUS.

Texnuyeckne yCTpOHCTBa M TEXHOJOTMYECKHE IMPOLIECChl: METPOHOM, Yachl, Kadelw,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceficMorpad.

emoncmpayuu.

3amuch Koine0aTeabHOr0 ABMKEHHUSL.

Habmonenne He3aBUCHMOCTH MepHOJia MaJIbIX KOJIEOAHUN I'py3a HA HUTH OT aMIUIMTY/IbI.

HccnenoBanue 3aTyxarmux KoyeOaHWi U 3aBUCUMOCTH TIEPUO/Ia CBOOOIHBIX KOJeOaHMi
OT COITPOTHUBJICHHUS.

HccnenoBanue konebaHuW T'py3a HAa MACCHBHOW TPYXKHHE C IEIbl0 (OPMHUPOBAHHS
MpeJIcTaBiIeHU 00 uaealbHON MOJENN MPYKMHHOTO MasiTHUKA.

3aKOH COXpaHEHUsI SHEPTUU NpU KoJIeOaHUsAX Ipy3a Ha IPYKUHE.

HccnenoBanue BEIHYKJICHHBIX KOJICOAHUH.

Ha6nronenue pezonanca.

Yuenuueckuit sxkcnepumenm, nadvopamopuvie padbomut, nPAKMUKYM.

N3mepenue neproaa cBOOOAHBIX KOJIEOAHUN HUTSHOTO U MPYKMHHOTO MasiTHUKOB.

N3ydenue 3ak0HOB JBUKEHUS Tejla B X0Jie KoJieOaHUi Ha ypyrom mojiBece.

N3yuenue nBUKEHNS HUTSHOIO MasiTHUKA.

[IpeoOpa3oBanue SHEPTUH B IPYKUHHOM MASITHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXalONINX KOIeOaHU.

HccnenoBanue BBIHYKICHHBIX KOJEOAHU.

Tema 2. dnekmpomaznummsle Ko1e0anus.

Konebarenbubiit  koHTYp. CBOOOAHBIE 3IIEKTPOMArHUTHBIE KoJeOaHUS B UACATHLHOM
kojebatenbHOM KoHType. Popmyna Tomcona. CBs3b aMmIUIMTYIbl 3apsAja KOHAEHCATOpa C
aMIUIUTYIOM CHIIBI TOKA B KOJIEOATETbHOM KOHTYpE.

3aKOH COXpaHEHUsI SHEPTUU B UI€aIbHOM KOJiebaTeIbHOM KOHTYpE.

3aryxaromue dJIEKTPOMarHuTHbIE KoJIeOaHUs. BBIHYX/JE€HHBIE 3JIEKTPOMAarHUTHBIE
KoJeOaHusl.

IlepemenHbIli TOK. MOIIHOCTP NMEPEMEHHOTO TOKAa. AMIUIUTYJHOE M JAEHCTBYIOIIEE
3Ha4YeHHE CHJIbI TOKA U HAIPSDKEHUS MPU PA3ITUYHON (opMe 3aBUCUMOCTH IIEPEMEHHOTO TOKa OT
BPEMEHH.

CuHyconJanbHbIN IEPEMEHHBIN TOK. Pe3UCTOp, KOHAEHCATOP U KaTylllKa WHAYKTUBHOCTU
B LIENIM CUHYCOMJIAJIbHOTO NIEPEMEHHOTO TOKA. Pe30HaHC TOKOB. Pe30HaHC HaNpsyKEHUI.

Wneanbublil Tpancdopmatop. [IponsBoacTBo, nepeaaya U noTpediaeHUE AIEKTPUUYECKON
SHEPIuH.



DKOJIOTHUECKUE PUCKHU TPU MPOU3BOJACTBE 3JEKTpol3Hepruu. KynbTypa ucmnosib3oBaHUs
AJIEKTPOIHEPT U B IOBCEAHEBHOM JKU3HHU.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: JIEKTPUUYECKUN 3BOHOK,
reHepaTop NePeMEHHOr0 TOKa, JIMHUHU JIEKTpoIepeaay.

Jemoncmpayuu.

CBOOOTHBIC IEKTPOMArHUTHBIC KOJICOAHUSI.

3aBUCUMOCTB YaCTOTHI CBOOOIHBIX KOJICOAHUI OT MHIAYKTUBHOCTH H EMKOCTH KOHTYpA.

OcuumiorpaMMsbl 3JIEKTPOMarHUTHBIX KOJIEOAHUH.

['enepaTop He3aTyXaroIUX 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

Mogenb 37eKTpOMarHUTHOTO reHepaTopa.

BrinyxeHHble CHHYCOUAAIbHBIC KOJICOAHMUS.

Pesucrop, karymika HHIYKTUBHOCTH U KOHJIEHCATOP B IIETH MIEPEMEHHOTO TOKA.

Pe3onanc npu mocnegoBaTeNIbHOM COSIUHEHUN PE3UCTOpPa, KATYIIKH WHIAYKTUBHOCTH U
KOHJIEHCATOpAa.

VYCeTpoiCcTBO M IPUHIIUIT JIEHCTBUS TpaHchopmaTopa.

Mogenb TUHUN SIEKTPOTIepEIaun.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomul, npaKk muKym.

Nzyuenune Tpanchopmatopa.

HccnenoBanue mepeMeHHOTO TOKa Yepe3 MOCIe0BaTeIbHO COCMMHEHHBIE KOHACHCATOP,
KaTYIIKy ¥ PE3UCTOP.

Halnronenue a1eKTpoMarHiTHOTO Pe30HaHCa.

UccnenoBanue paboThl HCTOYHUKOB CBETA B IIETIH TIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMaAZHUMHbIE 60IHbL.

MexaHudeckue BOJIHBI, YCIOBUA HMX pacnpocTtpaHeHus. l[lomepednsle M NpoAOJIbHBIE
BOJIHBL. [leprnon, ckopocTh pacnpoCcTpaHeHHs U JUIMHA BOJIHBI. CBOMCTBA MEXaHWYECKUX BOJIH:
OTpaKeHHUE, IpeJIoMIIeHUE, MHTep(epeHns U TudpaKius.

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

[IIlymoBO€ 3arpsA3HEHUE OKPYKAIOIIEH CPEIbI.

ONEKTPOMAarHUTHbIE BOJIHBIL. YCJIOBHUS M3JIy4Y€HHUs JJIEKTPOMATHUTHBIX BOJH. B3anmuas
OpPHUEHTALIMS BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPAaXEHUE, MPEIOMIICHUE, MOJISpU3aLNS,
uHTephepeHIus u qudpakims.

[IIkayia 37€KTPOMAarHUTHBIX BOJIH. [IpuMeHeHHE 37EKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUHMIIBI painOCBS3U U TeEeBUACHUS. Paaronokanusi.

DIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOLIEH Cpebl.

TexHuueckre yCTpOWCTBa U NPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE HWHCTPYMEHTHI,
pagap, paguonpuéMHHUK, TeleBU30p, aHreHHa, tenedoH, CBY-meusb, ynbTpa3ByKoBas
JUArHOCTUKA B TEXHUKE U MEIUIMHE.

Hemoncmpauuu.

OO6pazoBaHue U pacpoOCTPaHEHUE TONIEPEUHBIX U MPOJAOIbHBIX BOJH.

Konebmtomieecs Teno kak HICTOYHHUK 3BYKa.

3aBUCHUMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJICOaHH.

Habmtonenue oTpaxkeHus U IpeIoMIIeHUS MEXaHUYEeCKUX BOJIH.

Habmronenue natepdepeHny U Judpakiini MEXaHHUYECKUX BOJIH.

AKYCTUYECKHI1 pe30HaHC.

CBoiicTBa ynbTpa3ByKa U €ro IpUMEHEHHE.

HaGmionenne CcBSI3M TPOMKOCTH 3BYKa W BBICOTHI TOHAa C aMIUTUTYIOW M YacTOTOU
KoJeOaHuH.

HccnegoBanue  CBOMCTB — AJIEKTPOMATHUTHBIX — BOJH:  OTPaK€HUE, TMPEIOMIICHHUE,
noJsipu3anus, Audpakuus, uaTepdepeHIus.



OO6HapyxeHue HHPPaKPaCHOTO U YALTPAPHOIECTOBOTO U3ITyUCHHIA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3yuenue napameTpoB 3BYKOBOW BOJIHBI.

N3yuenue pacripocTpaHeHHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmonurHeHOE pacnpoCTpaHEHUE CBETa B OAHOPOJHOM cpene. Jlyu cBera. ToueuHblid
HCTOYHUK CBETA.

Otpaxxenue cBera. 3akOHBI OTpakeHHs cBeTa. [locTpoeHue n300pakeHH B IJIOCKOM
3epkaiie. Cepuueckue 3epkana.

[Ipenomiienne cBera. 3akOHBI MpeJIOMIICHHUS CBeTa. AOCONIOTHBIM  TMOKa3aTesb
npenomwiieHuss. OTHOCUTENbHBIN MOKa3aTenab mpenomieHus. [loCTOSHCTBO 4YacTOThHl CBeTa U
COOTHOIIEHHUE JUIMH BOJH IPHU MEPEX0Jie MOHOXPOMATHYECKOIO CBETa 4Yepe3 TpaHully pasfelna
JBYX ONTUYECKUX CPEl.

Xon mydeii B npusme. ucnepcus csera. CinoxHeli coctas Oenoro cBera. L[Ber.

[TonHoe BHyTpeHHEE oTpakeHue. [IpenenbHbIi yroJl OJIHOIO BHYTPEHHETO OTPaKEHUS.

Cobuparonue u paccewBarolive JHH3bL. ToHKas JnuH3a. POKYyCHOE pacCcTOsHUE U
ONTHUYECKAasi CUJIa TOHKOM JIMH3bI. 3aBUCUMOCTh (DOKYCHOTO PAaCCTOSIHUSI TOHKOW CepuyecKoit
JIUH3BI OT €€ TeOMETPUH U OTHOCUTENLHOTO MOKa3aTess MpeIoMIICHUsI.

@opMyIia TOHKOW JIMH3BL. Y BEIMYEHHE, 1aBAEMOE JIMH30M.

Xoa yya, MPOIIEIIEero JIMH3Y MOl TPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM ONTHYECKON OCH.
[TocTpoenne n3o0pakeHU TOYKKA U OTPE3Ka MPSIMON B COOMPAIOIINX U PACCEUBAIONTUX JIMH3AX
U UX CUCTEMaX.

OnTuueckue nmpubopsl. Pazpemaromnias cnocoOHocTh. [1a3 Kak onTryeckas cUCTeMa.

[Ipenensl TPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BomnoBas omntuka. WHTepdepennus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOMIOJICHUS MAaKCUMYMOB M MUHUMYMOB B HUHTEp(EpPEHIIMOHHON KapTUHE OT JABYX
KOTEPEeHTHBIX HCTOYHHUKOB. [IpuMepshl kimaccnyecknx HHTEPPEPEeHINOHHBIX CXEM.

HMudpakumst cBera. Judpakmumonnas pemérka. YcimoBue HAOMIOAEHUS TIJIABHBIX
MaKCHMYMOB IIpH MaICHU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKIUOHHYIO PEIIETKY.

[lonsipuzanus ceera.

Texuuueckre ycTpONCTBA M TEXHOJOTMYECKHE TPOIECCH: OYKH, JIyNa, MEPUCKOIL,
doToanmapar, MHKPOCKON, MPOEKIMOHHBIN amnmapar, MPOCBETIEHHE ONTHKH, BOJOKOHHAs
ONTHKA, TUGPAKIIMOHHAS PELIETKA.

emoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.

HccnenoBanue npeiaoMieHHs CBETA.

Habntonenue nomHOro BHYTpEHHET0 OTpakeHus. MoJienb CBeTOBOA.

HccnenoBanue xo/1a CBETOBBIX IMYYKOB Yepe3 INIOCKONApaUIeIbHYIO IIACTUHY U IPU3MY.

HccnenoBanue cBoiCcTB M300pakeHUI B JTHMH3aX.

Monenu MUKpOCKOTIa, TEIEeCKOTIa.

Ha6nronenue narepdepeHIiuy cBera.

HaOmroienne 1iBETOB TOHKUX IUIEHOK.

Habnronenue nudpakuuu ceera.

N3yuenne qudpakimOHHON PeIETKH.

Habnronenue nupakiinoHHOTO CIIEKTpa.

HaGnronenue nucnepcuu cBeta.

Habnronenue nossipu3anum cBeTa.

[IpumeHeHne noypouI0B s U3yUEHHSI MEXaHUUECKUX HalpsKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenue nokaszaTesns IpeJIoMIIEHUS CTEKIIA.



HccnenoBanue 3aBHCUMOCTH (POKYCHOTO PACCTOSHHS OT BEIIECTBa (Ha MpUMEPE KHUIKUX
JIUH3).

N3mepenne GOKyCHOTO pacCTOSHUS PAaCCEUBAIOIINX JIMH3.

[Momy4yenne n300pakeHus B CUCTEME U3 IIOCKOTO 3epKaja U JINH3BL.

[Tomy4yenne n300pakeHHsI B CHCTEME U3 JIBYX JIMH3.

KoHcTpyrpoBaHue TeieCKONUYECKUX CUCTEM.

Habnronenue nudpakunu, nHTEpPEPEHIINN U MOJISPU3ALUN CBETA.

N3ydenue nossipusanuu cBeTa, OTPaXXxEHHOTO OT MOBEPXHOCTU JUAJIEKTPHKA.

N3yuenne naTephepeHINn Ja3epHOTO U3TYYCHUS Ha IBYX IIEIISX.

Ha6nronenue nqucnepcun.

Habnronenue u uccnenoBanue TuppakiuOHHOTO CIEKTpPa.

N3mepenne JiHbI CBETOBOW BOJIHBI.

[Tonyuenue cnekTpa U3My4eHUs! CBETOIMO0/1a TPU MOMOUIH TU(PAKIIUOHHON PEIIETKH.

Paznes 6. OcHOBBI clleMAJILHON TEOPHUH OTHOCUTEILHOCTH.

['panuubl MPUMEHMMOCTH KJIACCHYECKOW MeXaHUKH. [locTynarsl cnenuanbHOW TEOpUH
OTHOCUTEJIHOCTH.

[IpoctpancTBeHHO-BpeMeHHON  uHTepBan.  [IpeoOpasoBanus  JlopeHua.  Ycinosue
MPUYUHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeJIeHHe BPEMEHM M COKpallleHHe
JUTHHBI.

OHeprus ¥ UMITYJbC PEISITUBUCTCKOM YaCTHUIIBI.

CBs13b MaccChl € SHEPTUEN U UMITYJIbCOM PEIATUBUCTCKON YACTUIIBI. DHEPIHsl MOKOSL.

TexHuueckne yCTPOWCTBA W TEXHOJOTWYECKHUE IPOIECChl: CITYTHUKOBBIC MPUEMHUKH,
YCKOPUTENH 3aps>KEHHBIX YaCTHII.

Y4eHnuecKkuit IKCIIEPUMEHT, J1abopaTOpHbIe PabOTHI, MPAKTUKYM.

Onpenenenre UMIyiabca U SHEPTHM PENATUBUCTCKUX 4YacTHI] (10 ¢ororpadusiMm TPEeKOB
3apsSKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Pasznen 7. KBantoBasi pusuka.

Tema 1. KopnycKyaapHuo-601H0601 Oyanu3m.

PaBHOBecHOE TemioBOE W3NMydeHHE (M3IydeHHE aOCOJIIOTHO 4YEPHOTO Tejia). 3aKoH
cmenienus Buna. ['unoresa [Inanka o kBaHTax.

®DoTOHBI. DHEPTH U UMITYIIBC (OTOHA.

®dotoadpdext. Onbiter A. I'. CtoneroBa. 3akoHbl poTodddekra. YpaBHeHHUE DUHIITECHHA
st potorddexra. «KpacHas rpanuiay dportodrddexra.

JlaBnenue cBera (B YAacTHOCTH, IaBJICHME CBETa Ha aOCOJIIOTHO MOTJIOMIAIOIIYI0 U
a0COJIIOTHO OTpakaroIIyto moBepxHocTh). OnbiTel [1. H. JIebenena.

BonHoBeie cBoiicTBa wactuil. Bomubel ae bpoitns. Jlnuna BonHbl ne bpoitsis u pazmepsl
obrmacTu  JOKaNIM3alMKM  JBUKYyIIecss dacTuipl.  KopmycKynspHO-BOJHOBOWM — JTyajH3M.
Judpakuus 3JeKTPOHOB Ha KpUCTAJLIIAX.

Crenuduka usmepenuit B Mukpomupe. CooTHOIIeHUs HeonpeaeinéHuocTeil ['eiizendepra.

Texnuueckue ycTpoicTBa M TEXHOJOTHYECKUE IMPOLIECCHI: CIEKTPOMETP, (HOTOIIEMEHT,
($hoTOIaTUMK, TYHHEIBHBIA MUKPOCKOII, COTHEUHAs OaTtapesi, CBETOIUO/I.

Hemoncmpayuu.

D013 PeKT Ha YCTAaHOBKE C IMHKOBO MIACTHHOM.

HccnenoBanue 3akoHOB BHeUIHeTo (oTodrddekra.

HccnegoBanue 3aBUCUMOCTH COITPOTHUBIIEHUS TOJIYTIPOBOJHUKOB OT OCBEIIEHHOCTH.

Ceeroguos.

Conneunas 6arapes.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue poTtopesucropa.

N3mepenue nocrostHao# [lnanka Ha ocHOBe uccnenoBanus Gotodrddexra.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA Y€pe3 CBETOJIMO OT HAIIPSHKEHMUSI.



Tema 2. @usuka amoma.

OnBITH IO UCCIIEAOBAHMIO CTpOeHUs aToMa. [Tmanerapuas Mmoaens atoma Pesepdopra.

[Moctynatel bopa. M3nydenune u norsjouienne (OTOHOB MPHU MEPEXOJe aromMa C OJHOTO
YPOBHS SHEPTUU Ha JAPYrou.

Bunel ciektpoB. CiekTp ypoBHEHN 3HEPTUH aTOMa BOAOPOA.

CrioHTaHHOE U BBIHYXICHHOE H3TydeHue crera. Jlazep.

TexHuyeckue yCTpOMCTBA W TEXHOJIOTMYECKHE IIPOILECCHI: CHEKTPAJIbHBIA aHaIu3
(criekTpocKo), Ja3ep, KBAHTOBBIA KOMIIBIOTED.

Jemoncmpayuu.

Mogens omnbita Pezepdopra.

Habntoienue nuHelyaTbIX CIIEKTPOB.

YCTpOoCTBO U IEHCTBHE CUETYMKA HOHUZUPYIOIINX YACTHLL.

Onpenenenre JJIMHBI BOJHBI JIA3€PHOTO U3TY4YEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

HaGnronenue nuHeyaToro crexTpa.

HccnenoBanue crnekTpa pa3pesKeHHOT0 aTOMapHOTO BOAOPOJa U MU3MEPEHUE MOCTOSSHHOU
PunGepra.

Tema 3. Qusuka amomnozo A0pa u 371eMEeHmMapPHbLIX YAcmuy,.

Hyxnonnas mozxens smpa ['eiizenbepra—Banenko. 3apsia siapa. MaccoBoe 4mCIoO sipa.
H3oTomsl.

PannoaxkTuBHOCTE. Anbda-pacnaa. DIeKTPOHHBIA U MO3UTPOHHBIN Oeta-pacnan. ['amma-
U3ITy4eHUe.

3aKkOH paJuoOaKTUBHOIO pacnaaa. PaauoakTtuBHbIE uH30TONBI B mpupoge. CBoiicTBa
MOHU3HUPYIOLIETO U3JIydeHMs. BausiHue palnOakTUBHOCTH HA JKUBBIE OpraHu3Mbl. ECcTeCTBEHHBIN
¢don uznmyuenus. [Jozumerpusi.

DHeprus CBSI31 HYKJIOHOB B siape. SnepHbie cuibl. [ledekt maccsl spa.

SAnepubie peaknuu. Jlenenue wu cuHTe3 sxep. SnmepHbie peakTophl. [IpoGiembl
YOPABISIEMOTO TEPMOSJIEPHOTO CHUHTE3a. OKOJOTMYECKHE acCHeKThl pPAa3BUTHS  SAEPHOU
SHEPIeTHUKHU.

MeToapl perucTpalyy U UCCIEI0BaHUS JIEMEHTAPHBIX YaCTHLI.

@yH/1aMeHTaNIbHbIE B3auMOJAeUCTBUSA. bapnonsl, Me30HbI U sentoHsl. [IpencraBinenue o
CrannapTHoil Mosienu. KBapK-riatooHHas MOJEIb apOHOB.

®usuka 3a npegenamu CtangapTHoi Moaenu. TémHas Matepust U TEMHAsE SHEPTHUsL.

EnunctBo usznueckoil KapTUHBI MUpA.

TexHnueckne ycTpoHCTBa U TEXHOJIOTMYECKUE MPOLECCHI: TO3UMETp, kamepa Buibcona,
SJIEPHBIA  peakTop, TEPMOSIEPHBI peakTop, aTomMHas OoM0a, MarHUTHO-PE30HAHCHAs
ToMorpadus.

Yuenuueckuit sxkcnepumenm, nadvopamopuvie padbomot, nPAKMUKyM.

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (GoTorpadusim).

HccnenoBanue paauoakTUBHOTO (hOHA ¢ UCTIOIB30BAHUEM J03UMETpA.

N3ydenue normnomieHus: 6eTa-4acTull aTFOMUHHEM.

Pazgen 8. DiieMeHTBI ACTPOHOMHUH M ACTPOQHU3UKH.

Otanbl  pa3BUTHS  acTpoHOMuHU. [lpuknagHoe U MHPOBO33PEHUECKOE 3HAUYCHHE
actpoHoMud. [IpUMEHHUMOCTh 3aKOHOB (PHU3UKK JUIsI OOBSCHEHUS MPHPOABI KOCMHYECKHX
00BEKTOB.

Meroasl acTpOHOMHYECKUX HccieqoBaHU. COBpPEMEHHBIE ONTUYECKHE TEJIECKOIbI,
PaZMOTENECKOIIbI, BHEATMOC(EpHAs: aCTPOHOMHUS.

Bun 3B€3an0ro Heba. Co3Be3ausi, spKue 3BE3/bI, MIAHETHI, X BUANMOE JABIKECHUE.

Conneynas cucrema.

Connue. Conneunast akTuBHOCTh. MicTounuk sHeprun CosHIa U 3BE3/1.



3BE31bl, MX OCHOBHBIE XapaKTEpPUCTUKU. JluarpamMma «CHEKTpajbHBIA KiIacc —
CBETUMOCTbY. 3BE3/Ibl IVIABHOM MOCJIE0BATEIBLHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTbY IS
3BE3]] IJIaBHOM  IOCJENOBAaTeNbHOCTH. BHyrpeHHee crpoeHue 3BE31. CoBpeMEHHbIE
IIPEICTaBICHMSI O IPOMCXO0KIEHUU U 3BotonuK CosHIa U 3BE3/. DTarlbl )KU3HU 3BE3].

Muineunsiii [Tyts — Hama I'anaktuka. [lonoxxenne u neuxenne Cosnua B I'anaktuke. Turbl
rajiakTuk. PanmoranakTuku u kBasapsl. YEpHbIE ABIPHI B siipax rajJakTUK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaOb6ma. PasOeranue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3nmydeHue.

MacurabHas ctpykrypa Beenennoit. Meraranakruka.

Hepewénneie npoOieMbl acCTpOHOMUH.

Yuenuueckue nabniooenus.

Hab6monenuss 3BE31HOTO Heba  HEBOOPYKEHHBIM  IJa30M € HCMOJIb30BaHUEM
KOMITBIOTEPHBIX TMPWIOKEHUM JUId ONpeleNeHusl TOJOKEHUs HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE co3Be3/1si CeBEpHOro MoJIylapus U SpKue 3BE3/bI.

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

Du3uyecKHil MPAKTUKYM.

CriocoObl n3MepeHust (U3MUECKUX BEIMUUH C MCIOIb30BAaHUEM aHAJIOTOBBIX U IIM(PPOBBIX
W3MEpUTENbHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUYUKOBBIX CHCTeM. AOCOJIIOTHBIE U
OTHOCHUTENIbHbIE  TOTPEIIHOCTH  H3MepeHud  Qusmyeckux BeauuuH. OIleHka TpaHUIll
ITOIPEITHOCTEN.

[IpoBeneHne KOCBEHHBIX WM3MEPEHUN, WCCICNOBAaHUM 3aBUCHUMOCTEH  (pu3nyeckux
BEJIMYMH, MPOBEpPKa MPEAJIOKEHHBIX TMNOTe3 (BbIOOP M3 pabOT, OMUCAHHBIX B TEMaTHUYECKUX
pasnenax «Y4eHHYeCKUH IKCIIEPUMEHT, TaO0opaTOpHbIe PaOOThI, MPAKTUKYM)).

O6o0maronee NnoBTOpeHue.

O6o0menne W cuUcTeMaTHU3alusl CoJepXaHUs  pas3fenoB  Kypca «MexaHHKay,
«MoumnekynspHas (U3MKa U TEPMOIUHAMHKAY, «IDJIEKTpoauHaMmuKay, «KoneGaHus U BOJHBIY,
«OCHOBBI CIlEUANBbHOW TEOPUU OTHOCHTENbHOCTH», «KBaHTOBas Qu3nKa», «IIEMEHTHI
aCTPOHOMHUU U aCTPOPUIUKI.

Ponp ¢u3ukn w acTpOHOMHM B JKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMATBHOU U
THUYECKON cdepax IesATeNbHOCTH 4YeJNOBEKa, pojib W MecTOo (U3UKHM U acTPOHOMHUHU B
COBPEMEHHON HAay4HOM KapTMHE MHpaA, 3HAYEHUE ONMCATEIIbHOW, CHUCTEMAaTU3UPYIOLIEH,
OOBSICHUTEIIPHON U TIPOTHOCTHYECKOW (QYHKIIUN (PU3MUECKON TEOPUH, POJIb GU3HUECKOU TEOPUHU
B (OpPMUPOBAHUU TMPEACTABICHUN O (GU3NYECKON KapTHUHE MHpa, MECTO (PU3UYECKOM KapTHHBI
MHpa B 00ILIeM PsIIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEJICTABICHUN O TPUPOJIE.

Me:knpeaMeTHbIe CBSI3H.

Nzyuenue kypca ¢usuku yrinyoaéHHoro ypoBHs B 11 kiacce ocyiecTBisieTcs ¢ y4€ToM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBfA3€H € KypcaMH MaTeMaTUKHU, OHOJOTHH, XUMUH,
reorpauu ¥ TEXHOJIOTUH.

Mescnpeomemnule NOHAMUSA, CEA3AHHbBIE C UZYUEHUEM MEMO0008 HAYYHO20 NO3ZHAHUA:
SBJICHUE, HAy4YHbIH (pakT, rumoresa, Qu3uyeckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJEHUE,
SKCIIEPUMEHT, MOJICITUPOBAHKE, MOJIENb, U3MEPEHHUE, IOTPEIIHOCTU U3MEPEHU, U3MEPUTEIIbHbBIE
npubopsl, nudposas sadoparopusi.

Mamemamuka: penieHre cucTeMbl ypaBHeHUi. Tpuronomerpuueckue GyHKIUU: CHHYC,
KOCUHYC, TAHI'€HC, KOTaHIE€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIAECTBO. BekTopsl M HX
MIPOEKIIMM Ha OCH KOOPJHMHAT, CIIOKEHHE BEKTOpOB. IIpoM3BOJHBIE 3NIEMEHTApHBIX (DYHKLHUH.
[Tpu3Haku moo0us TPEYTrONbHUKOB, ONpEeAeIeHNE TUIOMAAN TUIOCKUX (GUTyp U 00bEMa Tell.

Buonozua: »>nextpuyeckue sBICHHUS B JKUBOM IpHpoJie, KoJiebaTelbHble IBIKEHUS B
KUBOM  INpUpOJAE,  DKOJOTMYECKHE  PUCKM  TIPHU  IPOU3BOACTBE  AIEKTPOIHEPIHH,
IEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpelpl, YyIAbTPAa3BYKOBas JUArHOCTHKA B
MEJUIINHE, ONTUYECKUE SIBJIEHUS B )KUBOM MPUPOJIE.



Xumusa: CTpoE€HUE aTOMOB U MOJIEKYJ, KpUCTalUIM4YecKas CTPYKTypa TBEPABIX Tell,
MeXaHU3MBbI 00pPa30BaHMUS KPUCTAIUTMYECKON PEHIETKH, CTIEKTPAIbHBIN aHAJIH3.

TI'eozpaghua: marauTHbIC TONMIOCA 3€MIIM, 3aJI€KW MAarHUTHBIX PyHA, POTOCHEMKA 3EeMHOM
MMOBEPXHOCTH, ceiicMorpad.

Texnonozusa: NpUMEHEHNE NTOCTOSHHBIX MarHUTOB, 3JIEKTPOMArHUTOB, 3JIEKTPOABUIaTENb
SIkoOm, TreHepaTop TIEPEeMEHHOTO TOKa, WHAYKIHMOHHAs TIe4b, JMHUAW ODJEKTpoIepenad,
AJIEKTPOJIBUraTeNlb, pajxap, paiuoONpUEMHUK, TEJIEBU30p, aHTEHHa, TenedoH, CBY-neus,
yJIbTpa3ByKOBasi JUArHOCTHKa B TEXHUKE, IPOEKLMOHHBIM ammapar, BOJIOKOHHAsl OIITHKA,
coJHeyHasi 6aTapesi, CIyTHHUKOBBIE TIPUEMHHKH, SIIEPHAsI SHEPT€TUKA U SKOJIOTHYECKHE ACTIEKTHI
€€ pa3BUTHSL.



HJIaHI/IpyeMBIe pe3yJbTaTbl 0OCBOCHUA yqeﬁnoro nmpeamMera

JInyHOCTHBIE pe3yJIbTAThI
JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS yueOHOTO mpeamera «PU3uKay JODKHBI OTpaxaThb

TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TO3WTUBHBIX BHYTPEHHUX
yOeXKIeHUI, COOTBETCTBYIOIIUX TPAIUIMOHHBIM IICHHOCTSM POCCHICKOro oOIIecTsa,
pacimmpeHne XU3HEHHOTO OIBbITAa M OTBITa JESITEIHLHOCTH B IMPOLECCE PeaH3allid OCHOBHBIX
HaIpaBJICHUN BOCITUTATEIBHON JESITEIHPHOCTH, B TOM YUCIIC B YACTH:

rPakAaHCKOr0 BOCIIUTAHMA:

e CchOPMHUPOBAHHOCTD TPAXKJAHCKOW TMO3MIMUA OOYYarOmerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHUICKOTO O0IIEeCTBA;

® [PUHATHE TPAJAUIUOHHBIX OOIICUETOBEUSCKAX TYMAHUCTHICCKUX M JIEMOKPATHICCKUX
IIEHHOCTEH;

® TOTOBHOCTHh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX T'PAXKITAHCKOTO OOIIECTBA,
y4acTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIHHON OpraHU3alliu;

® yMCHHE B3aWMOJICHCTBOBATh C COIHMAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIMSMY ¥ Ha3HAYCHUEM;

® TOTOBHOCTbh K TYMaHUTAapHOMU U BOJIOHTEPCKOM JEATEIBHOCTH.

NAaTPHOTHYECKOT0 BOCIIUTAHUS:

¢ c(hopMUPOBAHHOCTH POCCUHCKON Ipa’kJaHCKON MIEHTUYHOCTH, TATPUOTU3MA;

® I[ICHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTIKEHHUSM POCCHUCKHAX
y4€HBIX B 007aCTH (PU3UKU U TEXHHKE.

AYXOBHO-HPABCTBEHHOT0 BOCIINTAHMSA:

e chopMUpPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHUECKOTO TIOBEICHUS;

e CrOCOOHOCTh OLIEHUWBAaTh CUTyallMI0 M MOPUHUMATh OCO3HAHHBIE  PEIICHHUS,
OpUEHTHUPYSICh Ha MOPAJIbHO-HPAaBCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM 4YHCIE B
JIEITETbHOCTH YYEHOTO;

® 0CO3HAHHE JUYHOTO BKJIAJa B MOCTPOCHUE YCTONYMBOTO OYIyLIETO.

3CTETHYECKOr0 BOCIIMTAHMSA:

® DOCTETHMYECKOE OTHOLIEHHWE K MHpPY, BKJIIOYas OSCTETUKY HAyYHOTO TBOPYECTBA,

MPHUCYIIETO (PU3NYECKOM HayKe.
TPYAOBOI0 BOCIIMTAHMA:

e UHTEpeC K pa3NuyHbIM chepam mpodeccuOHaATbHON IEsITeNbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (PM3UKOI U TEXHUKOW, YMEHHE COBEPIATh OCO3HAHHBINA BHIOOP OymyIIei
npodeccuu U peaan30BbIBaTh COOCTBEHHBIC KU3HEHHbBIC TUIAHBI;

® TOTOBHOCTH M CHOCOOHOCTH K OOpa30BaHHIO M CaMO0OOpa30BaHUIO B 00nacTu (pU3MKu
Ha IPOTSKEHUU BCEH KU3HHU.

IKOJIOTHYECKOr0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH JKOJIOTHYECKON KYIbTYphI, OCO3HAHHE TJIO0AIBHOTO XapakTepa
9KOJIOTHYECKUX MPOOIIeM;

® T[JAaHUPOBAaHUE U OCYIIECTBIECHUE NEHCTBUI B OKpYXKaIOIIEH cpefie Ha OCHOBE 3HAHUS
1[eei yCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA;

® paciiMpeHHe ONbITa JAEATEIHbHOCTH DJKOJOTHYECKOW HaNpaBlIEHHOCTH HA OCHOBE
HMMEIOIIUXCS 3HAHUI TI0 (PHU3HUKE.

HEHHOCTH HAYYHOI0 MO3HAHUS:

e chOpMHUPOBAHHOCTb MHPOBO33PEHMS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO

pa3BuTHs HPU3NUECKON HAYKH;



OCO3HaHUEC IICHHOCTH Haquoﬁ ACATCIIbBHOCTH, TOTOBHOCTH B IIPOLCCCC HUIYUCHUA
(1)I/I3I/IKI/I OCYHICCTBJIATDH IMPOCKTHYIO n HCCICA0BATCIBLCKYIO JACATCIBHOCTD
HHAWBUAYAJIBHO U B I'PYIIIIC.

MeTal’[pe}]MeTl—[l)Ie Pe3yJdbTaThbl

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBUSA
ba3oBble Jornveckue aelcTBUSA:

CaMOCTOSTENBHO (POPMYIHPOBATh U AKTyaIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €&
BCECTOPOHHE;

OTIPEJICIIATH TEJIH JeATSIILHOCTH, 331aBaTh MapaMeTPhl M KPUTEPHH UX JTOCTIKEHUS;
BBISIBJISITh 3aKOHOMEPHOCTH W NPOTHUBOPEUMS] B pPacCMaTpUBAeMbIX (PU3UUECKHUX
SBJICHUAX,

pa3pabaThiBaTh IUIAH pEIICHHS MNpoOJeMbl ¢ Yy4ETOM aHalM3a MMEIOIINXCS
MaTEepHAIBHBIX U HEMATePHUaIbHBIX PECYPCOB;

BHOCHUTBH KOPPCKTUBEI B JCATCIbHOCTb, OLICHNUBATE COOTBCTCTBUC PE3YJIIbTATOB LECIIAM,
OLIEHUBATh PUCKU MOCIEACTBHI JIESITEILHOCTH;

KOOPJIMHUPOBATh M BBINOJHITH pabOTy B YCIOBUSAX PEaTbHOrO, BUPTYAIbHOIO U
KOMOMHHPOBAHHOTO B3aUMOICUCTBUS;

pa3BUBaTh KPCATUBHOC MBIIIJICHUEC ITPU PCIHICHUH )KU3HCHHBIX HpO6J'IeM.

Bba3oBble uccienoBarebCcKue AeiCTBHS.

BJIJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATHIMHU U METOJAaMH (DU3HIECKOM
HayKH,

BIIQJIETh HAaBBIKAMH y4eOHO-HMCCIIEIOBATEIILCKOM W TIPOCKTHOM JIEATENILHOCTH B
obmacti (PU3MKH, CHOCOOHOCTHIO W TOTOBHOCTHIO K CaMOCTOSITEIBHOMY ITOUCKY
METOJIOB pemeHus 3ana4 (PU3MYECKOTO COJCpKaHUs, TPUMEHCHHUIO DPa3TUYHBIX
METOJIOB MTO3HAHUS;

BIIQJICTh BUIAMHU JESITEIHHOCTH TI0 MOJYYCHHIO HOBOTO 3HAHUS, €r0 MHTEPIIPETAIUH,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3IMYHBIX YU4EOHBIX CHTYALlUSAX, B TOM YUCIIE IPU
CO3/IaHUHU Y4EOHBIX TPOCKTOB B 00J1aCTH (HHU3UKH;

BBISBJISATh TIPUYUHHO-CIICIICTBEHHBIC CBSI3W W aKTyalM3HpOBATh 3a/iady, BBIIBUTATH
TUMOTe3y € PpelICHUs, HaXOIUTh AapryMEHThl JUIS JIOKa3aTejlbCTBa  CBOMX
YTBEPXKJICHUH, 331aBaTh MIApAMETPhl M KPUTCPUH PEIICHHS,

aHAJM3UPOBATh TOJYYCHHBIC B XOJIC PEIICHUS 3aJaud pPe3yJabTaTbl, KPUTHUYCCKH
OIICHUBATh UX JJOCTOBEPHOCTbH, IPOTHO3UPOBATh U3MEHECHUE B HOBBIX YCIOBHSIX;
CTaBHUTh U (OPMYJIUPOBATH COOCTBEHHBIC 3314l B 00Pa30BaTEIILHON JIEITEILHOCTH, B
TOM YHCJIC IPHU U3YYCHUU (DUBUKH;

JIaBaTh OLICHKY HOBBIM CHTYaIUsIM, OIICHUBATh IIPHOOPETEHHBIH OTIBIT,

YMETh TIEPEHOCUTh 3HAHUS 110 (PU3UKE B MPAKTHUYECKYIO 00J1aCTh )KU3HECITEIIBHOCTH;
yYMETh HHTEIPUPOBATh 3HAHUS M3 PA3HBIX MPEJAMETHBIX 00JIaCTeiH;

BBIJIBUTAaTh HOBBIC UJICH, TIpe/yIaraTh OPUTHHAIBHBIE TTOAXO0AbI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33]]a4UH, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Padora ¢ undpopmanueii:

BJIQ/IeTh HABbIKAMM TOJydeHUs HHGopManuu (U3NYECKOTO COJIEpXKaHUS U3
HUCTOYHUKOB pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIATH IOUCK, aHalU3,
CHUCTEMaTH3allMi0 W HUHTEPHNPEeTalui0 HHPOPMAIMK pa3iUyHBIX BHUJIOB U  (HOpM
MIPE/ICTaBICHMS;

OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIINH;



HCIIOJIL30BAaTh CpeI[CTBa I/IH(i)OpMaL[I/IOHHBIX 158 KOMMYHI/IKa]_[I/IOHHBIX TeXHOJ’IOI‘I/II;'I B
peH_IeHI/II/I KOTHUTHUBHBIX, KOMMYHI/IKaTI/IBHbIX nu OpF AHU3AIIUOHHBIX 3a1a4 C
cobmroneHneM TpeOOBaHWUN  ODPrOHOMUKH, TEXHUKH O€30MacCHOCTH, THUTHUEHBI,
pecypcocOepexeHns, MPaBOBBIX M OJTUYECKUX HOPM, HOPM HH(POPMALMOHHON
0€30IMacHOCTH;

CO3/1aBaTh TEKCThI (PU3MYECKOTO COJCpKAHUSA B PA3IUYHBIX QopMmarax Cc yd&Tom
Ha3HA4YeHUS WHPOPMALMU W MEJIEBOW ayIWTOPUH, BBHIOMpas ONTHMAIbHYIO (opmy
HpeI[CTaBJIeHI/I?[ 151 BI/I3yaJII/I3aHI/II/I.

KOMMyHI/IKaTHBHI)Ie YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBHUA:

OCYIIIECTBIISITH OOIICHHNE HA YpOKaxX (DU3HKHU M BO BHE-YPOUHOU JEATCILHOCTH,
pacrno3HaBaTh NPEANOCHUIKH KOH(OIUKTHBIX CUTYalluil U CMSr4aTh KOH(INKTHI,
Pa3BEPHYTO M JIOTMYHO M3JaraTh CBOIO TOYKY 3PEHHUSI C HCIOJb30BAaHUEM SI3BIKOBBIX
CpPEICTB;

MMOHUMATh U UCIOJIB30BaTh NPEUMYIIECTBA KOMAHIHON U HHIUBUIYAILHON pabOThI;
BBIOMpATh TEMATUKY U METOJbl COBMECTHBIX JEHCTBUN C yUETOM OOIIMX MHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO 4jieHa KOJUIEKTHBA,;

INpUHUMAThL LEJIN COBMECTHOU ACATCIIBHOCTH, OPraHHU30BBIBATH W KOOPAWHHUPOBATH
JNEHCTBUS TO €€ JOCTH)KCHHIO: COCTaBIIATH IUIAH JCHCTBUN, pacmpenessiTh pPOJid ¢
y4€TOM MHEHHMH Yy4aCTHUKOB, 00CYX/1aTh pe3yabTaThl COBMECTHON pabOTHI;

OLCHUBATh KA4Y€CTBO CBOCI0 BKIIaJa MW KaXJI0ro ydJaCTHHKa KOMaH/Ibl B O6HIHI>1
pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC IMPOCKTEI, OICHUBATh UJCU C MO3UIIMU HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh TMO3UTHUBHOE CTPATETMYECKOE TOBEACHUE B PA3JIMYHBIX CHUTYaLUAX,
MIPOSIBJIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBEpPCcaJbHbIE YUeOHbIe 1eiCTBHS
Camoopranuszanms:

CaMOCTOSITEIPHO OCYIIECTBIISATH MMO3HABATEIBHYIO JACSITCIBHOCTh B 007aCTH (QU3UKU U
ACTPOHOMUH, BBISBIIATH MPOOJIEMBI, CTABUTh U (GOPMYITUPOBATH COOCTBEHHBIC 33J1a4H;
CaMOCTOSITEJIPHO COCTABJIATH IUIAH PEIICHUsI PACYETHBIX M KAYECTBEHHBIX 3aJ1a, IUIaH
BBITIOJTHEHHUST TIPAKTUYECKON pabOThI ¢ YIETOM HMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEU U MPEANOYTECHUI;

JaBaTh OIEHKY HOBBIM CUTYaIHSIM;

pactpsaTh paMKH y4eOHOTO IIPeIMETa Ha OCHOBE JIMUHBIX MPEANIOYTCHUN;

JieNiaTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 32
perieHue;

OIIEHUBATDH MPUOOPETEHHBIN OIIBIT;

CrocoOCcTBOBaTh (POPMUPOBAHHUIO M TMPOSIBICHUIO JPYAULMUA B 00IacTu (PU3UKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOLUMOHAIbHbII HHTEJJIEKT:

AaBaTb OLUCHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPCKTHUBLI B ACATCIBHOCTH, OICHHUBATH
COOTBCTCTBUC PE3YJIbTATOB LECIISAM;

BJAaJIETh HAaBBIKAMH I103HABATEIbHOM pe(bJ'IeKCI/II/I KaK OCO3HaHUA COBCPIIACMBIX
JIENCTBUI U MBICIIMTEIIbHBIX MponecCcoB, UX PE3yJjJabTaTOB U OCHOBaHHﬁ;

HCIIOJIb30BATh HpI/IéMBI peq)J'ICKCI/II/I AJIs1 OUCHKHU CUTYAllUH, BH60pa BCEPHOT'O PCIICHU,
YMEThb OICHUBATH PUCKU U CBOCBPEMCHHO NPUHUMATL PCHICHUS 110 UX CHUIKCHUIO,
MNPpHUHUMATh MOTHUBBI U apTYMCHTBI APYI'UX IMPU aHAJIN3C PE3YIJIbTATOB ACATCIIBHOCTH,
NpUHUMAThH C66${, noHuMas CBOM HEAOCTATKH U JOCTOMHCTBA,

NPpUHUMATL MOTHUBBI U apTYMCHTBI APYI'UX IMPU aHAJIN3C PE3YIIbTATOB ACATCIIBHOCTH,



MPU3HABATH CBOE MPABO U MPABO JIPYTUX HA OUIHOKH.

B mporecce nOCTHMXKEHHS JTHUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMBbI MO (DU3HKE s
YPOBHSI cpeHero olmiero o0pa3oBaHus y 00y4JalOMIMXCs COBEPIICHCTBYETCS SMOLIMOHAIBHBIN
WHTEJUIEKT, IPENoIararomuii choOpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOIIETO CHOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIBHOE
COCTOSIHWE, BHJCTH HAIPaBIICHUS Pa3BUTHS COOCTBEHHOW SMOIMOHAIBHOU Chephl,
OBbITh YBEPEHHBIM B Ce0€;

CaMOPETYIMPOBAHUS,  BKJIIOYAIOIIETO  CAaMOKOHTPOJIb,  yYMEHHE  INPHUHUMATh
OTBETCTBEHHOCTh  3a CBOE TIIOBEJCHHE, CIOCOOHOCTh  aJalTUpOBAaThCA K
OMOIMOHAJIIBHBIM U3MCHCHUAM U IIPOABIIATH FI/I6KOCTI), OBITE OTKPBITBIM HOBOMY;
BHYTPEHHEH MOTHBAIlMH, BKIIOYAIOUICH CTPEMJICHHE K JOCTIDKEHHUIO IENU U YCIIEXY,
ONITUMU3M, MHUIUATHUBHOCTb, YMCHHC HeﬁCTBOBaTB, UCxXoas1 u3 CBOUX BO3MO)KHOCT€I\/'I;
OMITATHH, BKITFOYAIOMIEH CITOCOOHOCTh MOHMMATh SMOIIMOHAILHOE COCTOSIHHE IPYTHX,
YUUTHIBATH €r0 TIPH OCYIIECTBICHWU OOMICHUS, CIIOCOOHOCTh K COYYBCTBHIO H
COTIEPEIKUBAHHIO;

COIIMAJIBHBIX HAaBBIKOB, BKJIOYaIOIIUX CIOCOOHOCTD BBICTpanBaTb OTHOWICHUA C
JOPYTUMU JHOAbMH, 3a00TUTHCSI, IPOSBIIATH MHTEPEC U pa3peiiath KOHQIUKTHIL.

IIpeaMeTHBbIe pe3y/ibTaThl
K xoniy obyuenust B 10 knacce npeaMeTHbIe pe3ylbTaThl Ha YriIyOJEHHOM YPOBHE JIOJKHBI
oTpaxarb chOPMHUPOBAHHOCTh Y OOyUaIOUINXCS YMEHHI:

MMOHUMATh pPOJIb (U3UKH B OSKOHOMHUYECKOH, TEXHOJIOTHYECKOM, DKOJOTHYECCKOM,
COLIMANILHOM M ATHYECKOU cdepax AesTeNbHOCTH YelloBeKa, pojib U MeCTO (U3UKHU B
COBPEMEHHOU HAay4HOU KapTHHE MHpa, 3HA4YCHUE OIMCATENIbHOM,
CHUCTEMAaTU3UPYIOIIEH, OOBICHUTEIBHON M MPOTHOCTUYECKOW (GYHKIMN (pu3nyeckon
TEOPUU — MEXaHUKHU, MOJIEKYJISAPHON (U3UKU U TEPMOJUHAMHKH, POJib (PU3MUECKOU
Teopuu B (GOPMUPOBAHUU MIPEJICTABICHUN O PU3NUECKON KapTHHE MUPA;

pas3nuyath yCIOBUS TNPUMEHUMOCTH Mojened (U3WYecKuX Ted U MPOLECCOB
(sBHEeHMIT): MHEpIMAIbHAS cUCTeMa OTcuéTa, aOCOIOTHO TBEPAOE TEJN0, MaTepUaIbHas
TOYKa, PABHOYCKOPEHHOE JBU)KEHHE, CBOOOJHOE TMaJieHue, aOCOJIOTHO yIpyras
negopmarusi, abCOJMIOTHO YIpyroe U abCOMIOTHO HEYMPYroe CTOJKHOBEHHS, MOJAEIU
ra3a, KUJIKOCTH U TBEPAOTo (KPUCTAIUIMYECKOTO) Teja, MACANbHBIM Ta3, TOUYECYHBIN
3apsij, OJHOPOIHOE AIEKTPUUECKOE I10JIE;

pasznuyath yciaoBUS (TCpaHULBl, 00JacTH) NPUMEHUMOCTH (DU3MUYECKUX 3aKOHOB,
MOHUMATh BceoOLUI XapakTep (QyHAAMEHTAIbHBIX 3aKOHOB U OrPAaHUYEHHOCTH
WCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aQHAJIM3UPOBATh M OOBACHATh MEXAHUYECKUE TPOIECCHl U SIBICHUS, HCIOJIb3YS
OCHOBHBIE TIOJIOKEHHSI M 3aKOHbl MEXaHUKU (OTHOCHTEIBHOCTh MEXaHHYECKOTO
JIBUKEHHS, (OpPMYJbl KMHEMaTUKU PAaBHOYCKOPEHHOTO MABIKEHHUSA, MpeoOpazoBaHUs
lanunes ams  CKOpOCTH M TEepeMelleHHs, 3akoHbl  HbIOTOHA, TPHUHIMUII
OTHOCHUTENBHOCTH [anuies, 3aKOH BCEMHUPHOTO TSTOTEHUs, 3aKOHbl COXpaHEHUs
UMITyIbCA M MEXaHWYeCKOW DHEpPruu, CBs3b pabOThl CUJIBI C HW3MEHEHUEM
MEXaHUYECKON DHEpPruM, YyCJIOBUS pPaBHOBECHS TBEPAOTO Tena), MPU ITOM
WCIIOJb30BATh ~ MATEMaTHYECKOE€  BBIPAKEHUE  3aKOHOB, YKa3blBaThb  YCJIOBUS
MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: IIpeoOpa3zoBanuii ["anumes, BTOpOTo U TPEThEro
3aKkOHOB HbIOTOHA, 3aKOHOB COXPaHEHHMs UMITYJIbCAa U MEXaHUYECKON SHEpPruM, 3aKOHa
BCEMUPHOTO TSATOTEHUS;

aHAJIM3UPOBATh M OOBSACHATH TEIUIOBBIE MPOIECCH U SIBICHUS, MCIOIb3yS OCHOBHBIE
nonoxkennss MKT u 3akOHBI MOJNEKYISIpHOW (HU3UKM U TEPMOIMHAMUKH (CBSI3b



JTABJICHUS UJICAJIBHOTO ra3a Co CPEAHEN KUHETUUECKOM SHEPruel TEIIOBOrO JIBUKEHHUS
W KOHIIGHTpalMed ero MOJIeKyJ, CBA3b TEMIEpaTypbl BelIecTBa CO CpeaHen
KMHETUYECKON »HHEpruei TeIsloBOrO JBUKEHUS €ro 4YacTHll, CBS3b JaBJICHUS
UJICAIbHOTO Ta3a C KOHIEHTpalUMeW MOJEKYJl M €ro TeMIlepaTypou, ypaBHEHUE
MenneneeBa—Knaneiipona, IepBbId 3aKOH TEPMOJMHAMUKHU, 3aKOH COXPAaHECHHS
SHEPrUM B TEIUIOBBIX TIPOLIECCax), MPU OSTOM HCIOJB30BAaTh MaTEMaTUYECKOe
BBIpAXKEHUE 3aKOHOB, yKa3bIBaTh YCJIOBHUsS MPUMEHMMOCTH ypaBHEHUsS MeHpeneeBa—
Knaneiipona;

AQHAM3UPOBATh U OOBACHATH DIIGKTPUUECKHE SIBJICHUS, WCIIOJIb3ysl OCHOBHBIC
MOJIOXKEHHUS U 3aKOHBI JICKTPOJUHAMUKY (3aKOH COXPAHEHMsI AJIEKTPUUYECKOTO 3apsija,
3akoH  KynoHa, MOTEHIMAIBHOCTh  AJIEKTPOCTATUYECKOTO  TOJIA,  IPHUHIIMI
CYIIEPIIO3UINHU DJIEKTPUUYECKUX TIOJICH, MPU ITOM YKas3bIBas YCIOBUS MPUMEHHUMOCTHU
3akoHa KynmoHa, a Takke MNpPaKTUYECKH BaKHBIE COOTHOIICHHS: 3akoHBI Oma s
Y4acTKa LEIU U JUIsl 3aMKHYTOM IEKTPUYECKOM 1enH, 3akoH /Lxoynsa—JIeHna, npasuia
Kupxroda, 3akonsr @apajest 1y1st S7IE€KTPOIHN3a);

OTNUCHIBATh (DU3UYECKUE MPOIECCHl U SBJICHUS, MCIIONB3YSl BEIIMUMHBI: IEpEeMEIIeHNE,
CKOPOCTh, YCKOPEHHE, UMITYJIBC TEJa U CUCTEMBI TE€Jl, CHJIa, MOMEHT CHUJIbI, JaBJICHHE,
MOTEHIIMAbHAs SHEPTHsl, KUHETHYECKas HSHEPTHs, MEXaHW4ecKas dSHeprusi, padoTa
CUJIBI, IEHTPOCTPEMUTEIHLHOE YCKOPEHHE, CHUJIa TSDKECTH, CHUJia YIPYroCTH, CHJIa
TPEHUsI, MOIITHOCTbh, DHEPTHUS B3aUMOJACUCTBUS Tela ¢ 3eMiIEi BOMM3U €€ TTOBEPXHOCTH,
SHEPTHsl ynpyroul jgepopManuvi TMPYKUHBI, KOJUYECTBO TEIUIOTHI, aOCOJIOTHAS
TeMIiepaTypa Tena, paboTa B TEPMOJAWHAMHUKE, BHYTPEHHSS HHEPTUS HACATBHOTO
0JIHOATOMHOTO Ta3a, paboTa WACAIBHOTO Ta3a, OTHOCHTEIbHAs BJIAXHOCTH BO3/yXa,
KII[I waeanbHOro TEMJIOBOTO MABUTATENS; AJIEKTPUYECKOE TI0JIe, HANPsHKEHHOCTD
ANEKTPUYECKOTO IMOJIsl, HAMPSKEHHOCTh IMOJISI TOYEUHOIO 3apsifa WINA 3apsKEHHOIO
mapa B BaKyyMe€ U B JIUAJIEKTPHUKE, MOTEHIUAN 3JIEKTPOCTATUYECKOrO IOJIsl, pa3HOCTh
ITOTEHIMAJIOB, JJIEKTPOJABIKYIIAs CHJIA, CUJA TOKA, HAINpSHKEHUE, MOIIHOCTh TOKAa,
JNEKTpUYEcKass EMKOCTh IUIOCKOTO KOHJEHCATOpa, CONMPOTUBJIEHUE Yy4YacTKa LEMH C
[IOCJEAOBATEIBHBIM M NApAJUICIbHBIM ~ COCAMHEHUEM  PE3UCTOPOB,  SHEPTHUs
3IEKTPUUECKOTO IOJIsI KOHACHCATOPa;

OOBSACHATH OCOOCHHOCTH TpPOTEKaHHs (U3NYECKUX  SIBICHUNA: MEXaHHYECKOe
JNBUKEHHE, TEIUIOBOE JBWKEHHME 4YacTHIL] BEIIECTBA, TEIUIOBOE pPaBHOBECHE,
OpoyHOBCKOE JBMKeHHe, Tuddy3usi, UCTIapeHne, KUIIEHUe U KOHICHCAIUs, TUIaBJICHUE
W KpUCTAUIM3alUs, HANpPaBICHHOCTh  TEIUIONEpENaud,  JIEKTpU3auus  Ted,
SKBUIIOTEHI[MAIBHOCTh IIOBEPXHOCTH 3apsKEHHOIO MPOBOIHUKA;

MIPOBOJUTH UCCIEIOBAaHUE 3aBUCUMOCTU OJHOW (PU3UYECKON BEIWYHHBI OT APYrOl C
WCIIOJb30BAHUEM IMPSAMBIX HM3MEPEHUN, MpPU HSTOM KOHCTPYHPOBATh YCTAHOBKY,
(bukcupoBaTh pe3yibTaThl MOTYYEHHONW 3aBUCUMOCTH (U3UYECKUX BEIHYMH B BHJIE
rpadukoB ¢ y4€TOM aOCOJIOTHBIX MOTPEIIHOCTeW HM3MEPEHMi, JeNaTh BBIBOJABI IO
pe3ynbTaTaM UCCIEeI0BAHUS;

MPOBOJUTh KOCBEHHBbIE H3MEpEeHUS (U3NYECKUX BEJIUYUH, IMPU HITOM BBIOMpATH
ONTUMANBHBIA METOJ H3MEPEeHUs, OICHUBAaTh AaOCONIOTHBIE W OTHOCUTEIbHBIE
MOTPEIIHOCTH NPSIMBIX M KOCBEHHBIX U3MEPEHUIA;

MPOBOJUTH ONBITHI 1O MPOBEPKE MNPEMIOKEHHOM THUIOTE3bl: IJIaHUPOBATH
OKCMEPUMEHT,  COOMpaTh  OKCIEPUMEHTAIBHYI  YCTaHOBKY,  aHaJIM3UPOBAThH
MOJTy4EHHBIE pe3yIbTaThl U JI€JaTh BBIBOJ O CTaTyCe MPEAJIOAKEHHOMN TUIIOTE3bI;
cobnrofarh mpaBuia 0€30MacHOro Tpyda MpU MPOBENEHUU HCCIEIOBAHUN B paMKax
y4eOHOTO JKCIIEPUMEHTA, MPAKTUKyMa W y4eOHO-HCCIEeOBATENbCKOW U TPOEKTHOM
JESITEeNLHOCTH C HCIOJh30BAaHUEM HM3MEPUTEIBHBIX YCTPOWCTB U JaOOPATOPHOTO
000py/IOBaHNUS;



pemiath pacy€THBIC 3aJa4d C SBHO 3aJaHHON W HESBHO 3aJaHHOW (PU3NYCCKOM
MOJICIbIO: HAa OCHOBAaHUHM aHajHM3a YCIOBUS OOOCHOBBIBATH BHIOOpP (U3HUECKON
MOJIeNIM, OTBEYaroUle TpeOOBaHUSAM 3aladd, NPUMEHATH (OPMYINbI, 3aKOHBI,
3aKOHOMEPHOCTH W  TOCTYlaThl (U3NYECKUX TEOPUH TMPU  HCIOJIb30BAHUU
MaTeMaTH4YECKUX METOJOB pEIIECHUs 3a/lad, MNpPOBOJAUTH pacuéTbl HAa OCHOBAHHUHU
WMEIOIINXCA JIAaHHBIX, aHAJU3UPOBATH PE3YAbTAThl W KOPPEKTHUPOBATH METO/IBI
pelIeHUs ¢ YYETOM IOJIy4YEHHBIX PE3yJIbTaTOB;

pelaTh Ka4eCTBEHHbIE 3a/1aul, TpeOyIoIe NPUMEHEHUSs 3HAaHUM U3 pa3HbIX pa3/IesioB
Kypca (pu3uKH, a TakkKe WHTErpaluu 3HAHWK M3 JPYIHX IMPEIMETOB €CTECTBEHHO-
HAy4YHOT'O LHKJIA: BBICTPAMBATHh JIOTMYECKYIO ILEMOYKY PACCYXKJICHHM C ONOpOoW Ha
M3yYeHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PM3UYECKHUE SIBIICHUS;

HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 11 OOBSICHEHUS OCHOBHBIX MPUHIIAIIOB pabOThHI
M3MEPUTENBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;

MIPUBOJIUTH TIPUMEPHI BKJIAJIa POCCHICKHX U 3aPYOCIKHBIX YUEHBIX-(DU3HKOB B Pa3BUTHE
HayKl, B OOBSCHEHHE IPOLECCOB OKPYXKAIOLIEro MHpa, B pPa3BUTHE TEXHUKU U
TEXHOJIOTHIi;

aHAJIM3UPOBAaTh M  OLIGHUBATh IIOCIEACTBUS OBITOBOM M  IPOU3BOJCTBEHHOU
NEeSITeIbHOCTH YeJOBEKa, CBSI3aHHOW € (U3MUECKUMHU IMpoLleccaMH, C TO3ULUI
9KOJIOTMYECKOM 0€301acHOCTH, MIpe/ICTaBICHUM 0 paroHaIbHOM
MIPUPO/IOIONIL30BAHNH, 4 TaKXKE€ Pa3yMHOM HCIOJb30BAaHUU JOCTIKEHUN HAyKu U
TEXHOJIOTHH JIJIs1 JATbHEHIIIETO pa3BUTHS YEIOBEUECKOTO OOIIECTRA;

MIPUMEHSTH Pa3JIMYHbIE CTIOCOOBI pabOThl ¢ HHMOPMAIHEH (HU3UIECKOTO COACPKAHUS C
WCTIOJIb30BAHUEM  COBPEMEHHBIX HH(GOPMAIIMOHHBIX  TEXHOJOTHH, TIPH  JTOM
HCIOJIb30BaTh  COBPEMEHHblE  HMH(OpPMAllMOHHBIE  TEXHOJOTMH  JUISl  TIOMCKa,
nepepaboTKH H TPEAbSIBICHUS Y4eOHOM HW HAaY4YHO-TIOMYJApHOW WHMOpMAIUH,
CTPYKTYPUPOBAHHUS W HHTEpHpeTaluud HHPOpPMALUU, TOJYYCHHOH U3 pPa3IUYHBIX
HMCTOYHUKOB, KPUTUYECKH aHAIU3UPOBATH MOJIy4aeMyl0 HH(OPMAILIHIO U OLIEHUBATh €€
JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HaHWM, TaK M Ha OCHOBE aHaln3a
HMCTOYHMKA WH(pOpMAIUK;

MPOSIBJIATh OpPraHU3AllMOHHBIE M  [O03HABATEJIbHBIE YMEHHUS CaMOCTOSTEIHHOTO
MpUOOpEeTEeHUsT HOBBIX 3HAHMM B MPOLECCE BBHINOJHEHUS IMPOCKTHBIX U y4eOHO-
HCCIIEeIOBATENIbCKUX padoT;

paboTaTh B TpyHIe C WCHOJHEHUEM Pa3MYHBIX COIMAIBHBIX POJIEH, MIAHUPOBAThH
paboTy Tpymmbl, palUOHAIBHO paCHpeleNsiTh JesITeNbHOCTh B HECTaHJAPTHBIX
CUTYaIUsiX, aIeKBaTHO OLICHHWBATh BKJIAJ KaXXIOrO M3 YYaCTHUKOB TPYIIIbI B PELICHUE
paccMmaTrpuBaeMoil mpoOIeMbl;

MpOSIBIIATh MOTHBALIMIO K Oyaymieid mnpoQeccCHOHAIbHON  EATENbHOCTH IO
CHEIHATBHOCTIM (PU3UKO-TEXHUUYECKOTO MPOQuIIs.

K koHiy obyuenust B 11 knacce npeMeTHbIE Pe3yNbTaThl Ha YriyOJIEHHOM YPOBHE JIOJIKHBI
oTpakaTb c(HOPMUPOBAHHOCTDH y OOyUAIOIUXCS YMEHHUI:

MOHUMAaTh pOJb (U3UKH B SKOHOMUYECKOH, TEXHOJOTMYECKOH, COLMANbHON H
THYECKOU cepax NesTeTIbHOCTH YelIOBeKa, pojib U MECTO (M3UKU B COBPEMEHHOMU
Hay4HOU KapTUHE MUpPA, POJIb ACTPOHOMUU B MPAKTUYECKOU AEATEIILHOCTH YEJIOBEKA U
JAIbHEHIIEM  HAYyYHO-TEXHUYECKOM  Pa3BUTHM,  3HAYCHUE  OIMCATEIbHOM,
cUCTeMaTU3UPYIOLIe, OOBSICHUTENBHOW M MPOTHOCTHYECKOM (yHKUMH (u3ndeckoi
TEOPUU — OJJIEKTPOJAMHAMHUKH, CIECHUAIBHOW TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOU
¢u3uky, poab GU3NUECKON Teopuu B (GOPMHUPOBAHUM MPEJCTABICHUN O (HU3NUECKOMN
KapTHHE MHpPa, MECTO (HM3MUYECKOW KapTHUHBI MHUpa B OOIIEM psAy COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX IIPEJCTABICHUN O IIPUPOJE;



pa3nuyath yCJIOBHS TNPUMEHUMOCTH MoOJeied (U3MYeCKHMX Ten U IPOLECCOB
(sBNEHMI): OJHOPOJHOE DJIEKTPUYECKOE M  OJHOPOJHOE MAarHUTHOE  IIOJIf,
rapMOHUYECKHE KOJICOAHUs, MATeMaTHUECKUIl MAasTHHUK, HJCATbHBIA MNPYKUHHBIN
MasiTHUK, TAPMOHHYECKUE BOJIHBI, UJCATbHBIN KOJeOaTeIbHbII KOHTYp, TOHKas JIMH3A,
MoJieJIel aToMa, aTOMHOTI'O /Ipa ¥ KBAHTOBOM MOJIEIHN CBETA;

paznu4yarh yciaoBHS (TpaHUIBI, O00JaCTH) TPUMEHUMOCTH (DU3HUYSCKUX 3aKOHOB,
[IOHMMAaTh BCEOOLIMH XapakTep (QYyHAAMEHTAJIbHBIX 3aKOHOB U OrPAHUYEHHOCTH
HCI0JIb30BAHUS YACTHBIX 3aKOHOB;

AHATM3UPOBATh U OOBSACHATH DIIEKTPOMArHUTHBIE MPOIECCHI U SBICHHS, HMCIOJB3YS
OCHOBHBIE TOJIOXKEHUSI M 3aKOHbl JJIEKTPOAMHAMUKM M CIELUAIbHON TEOpUU
OTHOCHUTENIbHOCTH (3aKOH COXpPaHEHHUs 3JIEKTPUYECKOTO 3apsia, cuiia AmIiiepa, cuiia
JlopeHila, 3akOH SJEKTPOMArHUTHOW WHAYKIWH, mnpaBwio Jlenma, cBsizp DJ[C
CAaMOMHJIYKIIMM B D3JIEMEHTE 3JIEKTPUYECKOMN ILIENMU CO CKOPOCThIO HM3MEHEHHUS CHJIbI
TOKA, MMOCTYJAThl CIELMATIbHON TEOPUN OTHOCUTENLHOCTH DWHIITEHA);
aQHAJIM3UPOBATH U OOBSACHATH KBAHTOBBIE MTPOLIECCHI U SIBJICHMS, UCIIOJIb3YS MOJIOKEHHS
KBaHTOBOM (u3uku (ypaBHeHue OWHIITEHHa i (oTodddexra, nepBblii U BTOPOH
noctynatel bopa, mpUHIMI COOTHOIIEHHS HeompeaenéHHocTen [ eisenoepra, 3aKOHbBI
COXPAaHEHHUs 3apsIOBOTO M MAacCOBOTO YHCEN U SHEPrUU B AJEPHBIX pEaKIUsiX, 3aKOH
PaIoOaKTHBHOTO pacraja);

OTHCHIBATh (PU3MUECKHE MPOIIECCHI U SIBIICHUS, UCIIOJb3YS BEIMYUHBI: HANPSKEHHOCTh
AIIEKTPUYECKOTO  MOJIA, TMOTEHIMal  BJEKTPOCTaTUYECKOro  MOJs,  Pa3HOCTh
MOTEHIIMAJIOB, AJIEKTPOJABIDKYILIAS CHUJIA, MHIYKIUS MarHUTHOTO IOJI, MarHUTHBIN
MOTOK, cuja Amrepa, HHAYKTUBHOCTb, JJIEKTPOJABIDKYIAS CHJIA CaMOMHAYKIUH,
SHEPrUsi MarHUTHOTO TOJIS1 MPOBOJIHUKA C TOKOM, PEISTUBUCTCKUN HMMITYJIBC, TIOJIHAS
SHEprusi, SHEPrusi MOKOsl CBOOOIHON YAaCTHUILIBI, SHEPTHSI U UMITYJIbC (POTOHA, MACCOBOE
YHUCIIO U 3apsa A1ipa, SHEPTUs CBA3M SApa;

OOBSCHATH OCOOECHHOCTH TIPOTCKaHUS (PU3WYECKUX SIBICHUM: AJIIEKTPOMAarHUTHAs
WHIYKLIWS, CAMOMHYKIIUS, pe30HaHC, HHTep(epeHIns BOIH, TUGpaKIus, TUCIepCus,
MOJIHOE BHYTpPEHHEE OoTpakeHue, Goroanekrpuueckuii 3gdekt (pororddexr), anbda-
u Oera-pacmazpl  sAep, raMMa-usiaydeHue saep, (U3NYECKHUE  MPUHIUIIBI
CIEKTPaJILHOTO aHau3a U paboThI J1a3epa;

OIpENENATh HaIpaBJIE€HUE MHIAYKIIMM MAarHUTHOTO MOJIsi IPOBOJHUKA C TOKOM, CHUJIbI
Awmnepa u cuisl JlopeHua;

CTpOUTh M300paKeHHE, CO3/JaBaeMOE€ IUIOCKUM 3€pKajioM, TOHKOW JIMH30U, U
pacCUMTBIBATh €r0 XapaKTEPUCTUKH;

MIPUMEHATh OCHOBOIIOJIAralOIIUE ACTPOHOMHUYECKUE TMOHATUS, TEOPUU U 3AKOHBI IJIs
aHaiM3a U OOBACHEHUs (UINYECKUX MPOIECCOB, MPOUCXOIANIMX B 3BE3IAX, B
3BE3MHBIX CHUCTEMaxX, B MEXKIaJaKTUYeCKOW Cpele; MABIKEHUS HEOECHBIX Tell,
JBOJIIOLIMH 3BE3 1 BeceneHHOM;

MIPOBOJUTH MCCJIEIOBAHUE 3aBUCUMOCTEH (M3MUECKUX BEIUYHMH C HCIOJB30BAaHUEM
MPSIMBIX U3MEPEHUI, IPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YIHTATHI
MOJIy4EeHHOM 3aBUCUMOCTH (PU3MYECKMX BEIMYUMH B BHUAE TIpaduUKOB C y4éToM
aOCOJIIOTHBIX ~ TOTpEIIHOCTeH W3MEepeHuil, JenaTb BBIBOABI IO  pe3yibTaTam
HCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHBbIE H3MEpEeHUS (U3NYECKUX BEJIWYUH, TMPU STOM BBIOMPATH
ONTUMAJIbHBIA METOJ] M3MEpPEHMs, OLIEHUBAaTh aOCONIOTHbIE M OTHOCHTEJbHBIE
MOTPEITHOCTH NPSIMBIX M KOCBEHHBIX U3MEPEHUIA;

IIPOBOJUTH  OMBITBI 110 IPOBEPKE MPEAJOKEHHOW THUIOTE3Bl:  IIAHUPOBATh
OKCMEPUMEHT,  COOMpaTh  HKCIEPHUMEHTAIbHYIO  YCTaHOBKY,  aHAJIM3HPOBATh
IIOJIy4YEHHBIE PE3YJIBTAThl U JENIaTh BBIBOJ O CTATYyCE MPEI0OKEHHON THIIOTE3BI;



ONHUCBIBATh METO/IbI MOJYYEHHUsI HAYYHBIX aCTPOHOMUYECKUX 3HAHUM;

cobOmronarh mpaBuia 0€30MacHOro TpyJa MPU MPOBEICHUU HUCCICAOBAHUN B paMKax
y4e0OHOr0 JKCIIEPUMEHTA, MPAKTUKyMa W y4eOHO-HCCIECIOBATENBCKOW W TPOEKTHOM
NESITEILHOCTH C WCIOJB30BAaHUEM H3MEPHUTEIBHBIX YCTPOWCTB U JTAOOPATOPHOTO
000py/I0BaHNUS;

pemath pacu€THbIE 3a7auyd C SBHO 3aJaHHONM M HEABHO 3aJIaHHON (PU3HUYECKOM
MOJICIbIO: HAa OCHOBAaHMM aHalIHM3a YCIOBUS BBIOMpATh (U3NYECKUE MOJICIH,
OTBEUaIONIUe TPEOOBAHMM 3a/1a49H, IPUMEHATH (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYJIAThl  (PU3WYCCKUX TEOPUN TPH WCIOJIB30BAHAM MATEMaTHYECKHX METOJIOB
pelieHus 3a7ad, MPOBOAUTH pacdyéThl HA OCHOBAaHMHM HWMEIOIIMUXCS JIaHHBIX,
AQHAIM3UPOBATh PE3yJAbTAThl M KOPPEKTUPOBATh METOJBI PEIICHHS C y4ETOM
MOJTYYCHHBIX PE3YJbTATOB;

pemiaTh KaueCTBEHHBIC 3a/1auu, TPEOyIole MPUMEHEHHS 3HAHUN U3 Pa3HBIX Pa3/IesioB
Kypca (U3UKHM, a TaKK€ MHTETpallid 3HAHUM M3 APYTUX MPEAMETOB €CTECTBEHHO-
HAy4YHOTO IHKJA: BBICTPAMBATh JIOTMYECKYIO IEMOYKY PACCYXJCHHU C ONMOpod Ha
M3y4YeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBJICHUS;

HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 11 OOBSICHEHUS OCHOBHBIX MPUHITAIIOB pabOTHI
M3MEPUTENIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHIECKUX IMPOIIECCOB;
MIPUBOIUTH IPUMEPHI BKJIAJIa POCCUMCKUX U 3aPYOSKHBIX YUEHBIX-(PU3UKOB B PA3BUTHE
HayKd, B OOBSCHEHHE IIPOIIECCOB OKPYKAIOIIET0O MHPA, B PaA3BUTHE TEXHUKU U
TEXHOJIOTHIi;

aHAJIM3UPOBAaTh W  OICHUBATh TIOCIHEACTBUA OBITOBOM ¥  MPOU3BOJICTBEHHOMU
NEeSITeIbHOCTH YEeJIOBEKa, CBSI3aHHOW € (DU3MUECKUMHU MpoLeccaMH, C TO3ULUI
SKOJIOTUYECKOU 0e30MacHOCTH, MpeJICTaBICHUN 0 paloHaIBLHOM
MIPUPOIOIOJIL30BAHNH, 4 TaKXKE€ Pa3yMHOM HCIOJB30BaHUU JOCTIDKEHUN HAyKu U
TEXHOJIOT U JUTsl TalbHEeHIIero pa3BUTHS YEI0BEUECKOTO 00IIEeCTBa;

MIPUMEHSTH Pa3JIMYHbIE CIIOCOOBI pabOThI ¢ HHMOPMAIHEH (HU3UIECKOTO COACPKAHUS C
WCIOJIb30BAHUEM  COBPEMEHHBIX HMHGOPMAIMOHHBIX  TEXHOJIOTHH, TIpU  ATOM
HCIIOJIb30BaTh  COBPEMEHHbIE  HMH(OpPMALIMOHHBIE  TEXHOJOTMH  JUIS  TOHMCKa,
nepepaboTKu W MpeAbABICHUs Y4eOHONW M HAyYHO-TIOMYISpHOW HHOpMAaIH,
CTPYKTYPUPOBAHHUS W HHTEpHpeTaluu HHPOpPMALUU, TOJYYCHHOH U3 PA3IUYHBIX
HMCTOYHUKOB, KPUTUYECKU aHATU3UPOBATH MOTydaeMyr0 HH(POPMAIUIO U OLIEHUBATh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHUI, TaKk M Ha OCHOBE aHaIu3a
HCTOYHHUKA WH(pOpMany;

MPOSIBJIATh  OpPraHU3AIMOHHBIE M [O3HABATEJIbHBIE YMEHHUS CaMOCTOSTEIHHOTO
MpUOOpEeTEeHUsT HOBBIX 3HAHMA B TMPOIECCE BBIMOJHEHUS NPOEKTHBIX M YyueOHO-
HCCIIEeIOBATENIbCKUX padoT;

paboTaTh B Ipylmne C HCIOJHEHHUEM Pa3MYHbIX COIMANBHBIX pOJIeH, TIaHUPOBATH
paboTy Tpymmbl, palUOHAIBHO pACHpelNeNsiTh IeSITeNbHOCTh B HECTaHJAPTHBIX
CUTYaIUsX, aIeKBaTHO OLIEHWBATh BKJIAJ KaXXJOTO M3 YUaCTHUKOB TPYIIIbI B pElICHUE
paccMaTrpuBaeMoil mpoOIeMbl;

MpOSIBIIATh MOTHBAIMIO K Oyaymieid mnpodeccHOHAIbHON  NeATeNbHOCTH IO
CHEIHATBHOCTIM (PU3UKO-TEXHUIECKOTO MPOQUIIs.



TemaTn4yeckoe NVIAHNPOBaHHUeE € YKa3aHMEM KOJIHYeCTBA YacOB, OTBOJAMMbIX HA OCBOCHHE
KaXK10i TeMbl y4eOHOr0 npeamera, u ucnoJn3yemsix IHOP, 0P

10 knace
Ne KoanuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aeioB Kontpoan | Tpakruue (uudposbie)
I | U TeM NPOrpaMmbl Bcero HbIe CKHe o0pa3oBaTe/bHbIE
/ padoTsI paGoTsI pecypcbl
n
Pasnen 1. Hayunsblii MeToa no3HaHusi npuposbI (6 4.)
bu6mmoreka [IOK

Hayunb1it MeTo no3Hanus

1.1 6 https://m.edsoo.ru/7f41
IIPUPOIBI bf72
Paznen 2. Mexanuka (35 4.)
bu6moreka [IOK
2.1 | Kunemaruka 10 1 https://m.edsoo.ru/7f41
bf72
bu6moreka [IOK
2.2 | JluHamuka 10 https://m.edsoo.ru/7f41
bf72
bu6moreka [IOK
2.3 | CraTtuka TBEPIOTO TENa 5 1 https://m.edsoo.ru/7f41
bf72
3aKOHbBI COXpAHEHUS B bubmorexa I[IOK
2.4 10 1 https://m.edsoo.ru/7f41

MEXAaHUKE

bf72

Pa3znea 3. MoJiekyasipuast pusu

Ka M TepMoarnHaMuKa (49 4.)

OCHOBBI bu6mmoreka [IOK
3.1 | MOJEKyIAPHOKHHETUYIECKO 15 1 https://m.edsoo.ru/7f41
il Teopun bf72
Tepmoaunamuka. TennoBsl bubmnorexa LIOK
3.2 ‘ 20 1 https://m.edsoo.ru/7f41
€ MaIllWHBI
bf72
ArperaTHble COCTOSIHUS bubnuorexa [JOK
3.3 | BemecTBa. Pa3oBbIE 14 1 https://m.edsoo.ru/7f41
ePEXO0 bl bf72
Paznea 4. Daexkrpoannamuka (54 4.)
bubmuoreka [JOK
4.1 | DuexTpuveckoe mose 24 1 https://m.edsoo.ru/7f41
bf72
TMocTosHHLL bubmuoreka [JOK
4.2 . 24 1 https://m.edsoo.ru/7f41
ANEKTPUIECKHUI TOK bf72
bu6mmoreka [JOK
4.3 | Toxu B pa3nMyHBIX cpeaax 6 https://m.edsoo.ru/7f41

bf72

Pasnen 5. @usznueckuii npakTukym (16 4.)

5.1

Pu3n4eCcKU NPAKTUKYM

.16

16

bu6mmoreka [JOK
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https://m.edsoo.ru/7f41

bf72

Wroro mo pazneny 16
Pe3sepBHOE Bpems 10
Hroro 170 8 16
11 kaacce
Ne KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB Kontpoas Mpakruue (uudposbie)
N | U TeM NPOrpamMMbl Bcero | Hble CKHe o0pa3oBaTejibHbIE
/ padoTsI paGoTsI pecypcbl
n
Pazpea 1. Duekrpoannamuka (27 4.)
1.1 | MarnauTtHOe MoJIe 14
DneKTpOMarHuTHas bubmmorexa [TOK
1.2 13 1 https://m.edsoo.ru/7f41
HHAYKIA c97c
Paznen 2. Kosebanusi u BostHbI (60 4.)
bu6moreka [IOK
2.1 | Mexannueckne KojaeOaHus 10 https://m.edsoo.ru/7f41
c97c
DJIEKTPOMArHuTHbHIE bubmorexa I[IOK
2.2 15 https://m.edsoo.ru/7f41
KoJieOaHus co7c
MexaHuueckue u bubmorexa I[IOK
2.3 10 1 https://m.edsoo.ru/7f41
AIIEKTPOMATrHUTHBIC BOJTHBI co7c
bu6mmoreka [JOK
2.4 | OnTHka 25 1 https://m.edsoo.ru/7f41

c97c

Pa3znen 3. OcHOBBI cieNAJIbLHOH TEOPHUHM OTHOCUTEJIBLHOCTH (5 4.)

bu6mmoreka [JOK
3.1 | Ocuosel CTO 5 1 https://m.edsoo.ru/7f41
c97c
Paznea 4. KBantoBasi pusuka (25 4.)
KoprycKyssipHo- bubmuoreka [JOK
4.1 - 15 https://m.edsoo.ru/7f41
BOJIHOBOH Jyallu3M co7c
bu6mmoreka [JOK
4.2 | dwusuka atoma 5 https://m.edsoo0.ru/7f41
c97c
®du3nka aTOMHOTO sApa U bubmmotexa [IOK
4.3 5 https://m.edsoo.ru/7f41
AIIEMEHTAPHBIX YaCTHII co7c
Pa3nes 5. DiieMeHTHI acTPOHOMMH U acTpopu3uku (12 4.)

5.1

ONEeMEHTHI ACTPOHOMUHU U

acTpopU3MKI

12

bu6mmoreka [JOK
https://m.edsoo.ru/7f41
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| | c97c

Pazjnen 6. @Pusznueckuii npakTukym (16 4.)

bubnuoreka [IOK

6.1 | Duzuveckuii MPaKTUKYM 16 16 https://m.edsoo.ru/7f41

c97c

Pazjnen 7. O606maromee nopropenue (15 4.)

CucremaTtuzanus u
000011IeHNE TPETIMETHOTO
COJICP’KAHUS U OTBITA

7.1 | neaTeIbHOCTH, 15
MPUOOPETEHHOTO TIPHU
W3Y4YEeHUHU Kypca (PU3HKU
10 — 11 xmaccoB

PesepBHOE Bpems 10
Hroro 170 4 16
10 KJIACC
Ne n/ni Tema ypoka
Ne B
pasneJe
Pa3znes 1. HayuHnblii MeTO NO3HAHUSA NPUPOALI (6 4.)
1/1 ®dusnka — pyHIaMEHTaIbHAsI HayKa O TIPUPOIE
2/2 Hay4nplii MeTO1 TO3HAHUS U METO/IbI UCCIIETOBAHNS (PU3MUECKHX SBJIICHUM
3/3 DKCHEPUMEHT U TEOPHs B MPOIIecCce MO3HAHUs pupoasl. Habmronenue u
AKCIIEPUMEHT B (hH3HKE
4/4 Crioco6n1 m3mMepeHus: GU3NIEeCKUX BEIMYNH
5/5 AOCOIFOTHASI 1 OTHOCUTEIIbHAS MMOTPEITHOCTH U3MEPEHUH (DU3UUYECKUX BEIIMUNH
6/6 Moz[em{pOBaHHe B ¢usuke. Posb u MCCTE) (hu3uKy B (bOpMI/IpOBVaHI/II/I COBPEMEHHOM
Hay4YHOU KapTHHBI MUPA, B MPAKTUYECKOH ACSITCIILHOCTHU JTIOACH
Paznen 2. Mexanuka (35 4.)
n Mexannueckoe asrmkenne. Cucrema orcuera. OTHOCUTEIBHOCTE MEXaHUYECKOTO
newkeHus. [Ipssmast u oOpaTHast 3a1a4 MEXaHUKH
8/2 Panuyc-BekTop MaTepualibHOM TOUKH, €r0 MPOEKIUH Ha OCH KOOPAMHAT.
Tpaekropus. [lepememenne. CkopocTh. X MpoekIuu Ha OCKM KOOPAUHAT
9/3 PaBHOMepng NpsAMOJIMHEHHOE BIKeHue. I paduueckoe onucanne paBHOMEPHOTO
MPSMOJIMHEHHOTO ABUKCHUS
10/4 CrioxeHue nepeMeieHnii 1 ckopoctei. Pelienue 3anay
11/5 HepaBHoMepHoe nBrxeHne. MrHoBeHHast CKOpOCThb. Y ckopenue. [IpsmonnHeitHoe
JIBUKEHHE C TOCTOSIHHBIM YCKOPEHUEM
12/6 I'padmyeckoe onucanue NPSIMOIUHEHHOTO ABUKEHUS C TIOCTOSTHHBIM YCKOPEHHEM
13/7 CBoOoiHOE MajieHne. Y cKkopeHrne CBOOOHOTO MaieHus. 3aBUCUMOCTh KOOPIMHAT,
CKOPOCTH, YCKOPEHUS OT BpEMEHH U UX rpaduku
14/8 JIBM>KeHUe Tena, OPOIISHHOTO MOJT YIJIOM K TOPH30HTY
15/9 KpuBonuneiinoe npmxeHue. [IBuxkeHne o OKpyKHOCTH. YTJI0Bas U JTHHEWHas

CKOPOCTh. HepI/IO,[[ M 9aCTOTa. HCHTpOCTpeMI/ITeJ'IBHOC 1 TTOJIHOC YCKOPCHUC



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

16/10

KonTtposnpHast padota no teme "Kunemarnka"

IIepssiii 3axk0oH Hprotona. MMHepuuanbHbie cucrteMsl oTcuéra. IIpunnun

17/11 .
oTHOcuTeNbHOCTH ["anunes. HennepuuanpHble cUCTEMBI OTCUETA

18/12 Cuna. PaBHoseicTBytomas cuna. Bropoit 3akon HetoTona. Macca

19/13 Bsaunmopeticteue ten. Tperuii 3akoH HeroToHa

20/14 [IpuHnun cynepnosunuu cuwi. Pemenne 3ai1ay Ha npuMeHeHue 3akoHoB HproToHa

21/15 3aKOH BCEMHPHOTO TSATOTEHUS. DKBHBAJICHTHOCTh TPAaBUTALIMOHHON U HHEPTHOM
Macchl

22/16 Cuna TsKeCTH M yCKOpeHue cBOOOHOTO Na/IeHus

2317 JIBm>keHue HeOECHBIX TeN U MX HCKYCCTBEHHBIX CITyTHHUKOB. [lepBast kocMudeckast
cKOopocTh. 3akoHbl Kenepa

24/18 Cuuna ynpyroctu. 3akoH ['yka. Bec tena

2519 CI/I..}'Ia Tpenust. [Ipupona v BUIBI CHIT TpeHHs. J[BIKeHHE B )KUKOCTH H Ta3e C
Y4€TOM CHJIbI COIPOTUBIICHUSI CPEIbI

26/20 Hasnenne. ['mapocratrueckoe napneHue. Cuia Apxumena

27/21 AbcomotHo TBepoe Teno. [locTynaTensHoe U BpalareabHOE IBUKEHUE TBEPIOTO
Tena

28/22 MoMeHT cuiIbl OTHOCUTENBHO OCH BpauieHusl. [11euo cuiisl

20\23 CrnoxeHnue cuil, MPUIIOKEHHBIX K TBepaomy Teny. LleHTp Tsxectu Tena. Y cnous
paBHOBeCHSs TBepJoro Tesna. Bunibsl paBHOBeCHs

30/24 Pemrenue 3amau

31/25 KonTtponbHas padota o teme "JIlmHamuka. Cratrka TBepAoro rena'

32/26 Nmnynbc maTepuanbHOM TOYKH, CUCTEMBI MaTEPHAIIBHBIX TOUYEK. LleHTp mace
CHCTEMBbl MaTepUAJIbHBIX ToUeK. Teopema 0 IBUKEHUH LIEHTPa Macc

33/27 Vimnynbe cuiibl 1 M3MEHEHHE UMITYJIbCa TeNla. 3aKOH COXPaHEHUS UMITYJIbCa.
PeaktuBHOE NBIKEHUE

34/28 MoMeHT uMItysabca MaTepuaibHON Touku. [IpencraBienue o coxpaHeHMM MOMEHTa
UMIYJbCA B IEHTPAJIBHBIX MOJIAX

35/29 Pemienue 3amau

36/30 PaboTa cuibl Ha MaJIOM 1 Ha KOHEUHOM niepemeltieHny. I'paduueckoe
IIpeJCTaBICHUE PadOThl CUIIbl. MOLTHOCTD CUJIBI

37/31 KI/IHeTI/I‘IeCKa}E sHeprus. Teopema 00 U3MEHEHUH KHHETUYECKOW SHEPTUn
MaTepUaIbHONU TOUKH

38/32 [ToreHumaneHble U HeNOTEHIMAIbHBIE cuibl. [loTeHnManbHas sHeprus. Bropas
KOCMHYECKasi CKOPOCTh
Tpetbs KocMudeckas ckopocTb. CBsi3b pabOThl HEMOTEHIIUATBHBIX CHUJI C

39/33 HU3MEHEHHEM MEXaHMUECKOM SHEpIUn CUCTEMBI Tell. 3aKOH COXPaHEHUS
MEXaHHUYECKOH SHepruu

40/34 Ypyrue u Heynpyrue CTOJIKHOBEHUS. Y paBHEHUE bepHyum 11 uaeaibHOU
KHUJIKOCTH

41/35 KoHTpospHast pabota o Teme "3aKoHbl COXpaHEHHsI B MEXaHUKe"
Pazgen 3. Moaekyasipaasi puznka u TepmoauHamMuka (49 4.)

42/1 PasButue npexacrasienuii o npupojie TeroTsl. OcHoBHbIE MosoxxeHnss MKT.
Huddysus. bpoyHoBckoe nBHKeHHE

43/2 Crpoenue ra3000pa3HbIX, JKUIKUX U TBEPABIX TeJ. XapakTep JBMKEHUS U




BBaHMOHeﬁCTBHH qacTull BEIICCTBA

Macca u pazmepsl Mmosiekyn (aroMoB). KonnuectBo BemiectBa. [loctosiHHas

4413 ABoraapo

45/4 Temnepatypa. TeroBoe paBHoBecue. [llkana [enbcus

46/5 Pernrenue 3aau

4716 Wneanpublii ra3. ['a30BbIe 3aKOHBI

48/7 VYpasuenue MenneneeBa-Knanelipona. Pemenne 3agau

49/8 AbcomoTHas Temnepatypa. 3akoH JlaapToHa

50/9 M3omporieccsl B HICAIEHOM Ta3e ¢ TOCTOSTHHBIM KOJIMYECTBOM BEIECTBA

51/10 I'paduueckoe npeacraBieHrne U30MPOIIECCOB: U30TEpPMa, U30X0pa, u300apa

52/11 OcHoBHoe ypaBHeHHe MKT

53/12 Perrenue 3amau

54/13 CBsi3b a6COJ'II€)THOI71 TeMPepaTypH TEPMOJIMHAMUYECKON CUCTEMBI CE) cpeaHen
KHHETUYECKOUW dHEPTUeH MOCTYIMATEIFHOTO TEIUIOBOTO JBIKCHUS €€ YacTHI]

55/14 O6o06menue u cucreMarusarus 3Hannii mo teme "OcraoBsl MKT"

56/15 KonTtponsHas padota o teme "OcHoBbel MKT"
TepMoauHamuyeckas cucrema. 3ajlanie BHEIHUX ycinoBuit st T/ cuctemsl.

57/16 Buemnue u BHyTpennue mapametpsl. [lapamerpsl T/l cuctembl kak cpeaHue
3HAYCHUS BEJIMYNH, OMTUCHIBAIOIINX €€ Ha MUKPOCKOITMYECKOM YPOBHE

58/17 HyneBoe nauano repmoaunamuku. CamonpounsBoiibHas penakcanus T/] cuctemsl k
TEIJIOBOMY PaBHOBECHIO

59/18 Mojenp uieanbHOro ra3a B TepMOJAUHAMUKE. Y CIIOBUS MPUMEHUMOCTH 3TOU
MOJenu

60/19 VYpasuenue Menneneena-KiamnelipoHa v BeIpakeHHE JUIsI BHYTPEHHEH dYHEPTUH

61/20 Bripaskenue A BHyTpeHHEH SHEPTUU OJTHOATOMHOTO MJICAIbHOTO Ta3a.
KBa3ucraTnueckue u HECTaTUYECKUE TPOIIECCHI

62/21 DnemeHTapHas paboTa B TepMOAUHaMUKe. Brruncnenue pabotel no rpaduky
mpolecca Ha pV-auarpamMme

63/22 Tennonepenaya kak crocod n3MeHeHUs: BHyTpeHHer sHepruu T/1 cucreMsl 6e3
COBEPIICHHS pabOTHI

64/23 KonBekmus, TeronpoBOIHOCTh, H3TYICHUE

65/24 KonuuectBo Temnotel. TemnoéMKoCTh Tena. Y aenbHas U MOJISipHasl TEII0EMKOCTH
BEIECTBA. Y IelIbHAs TEIUIOTa CTOPaHUs TOILIMBA

66/25 Pacuér konnyecTBa TEIIIOTHI PH TEILIONEpeade

67/26 [Tonsarue 06 annabaTHOM Tporiecce. I1epBoIil 3aKOH TEPMOTMHAMHUKI

68/27 KonudectBo TemnoTel u paboTa Kak Mepbl U3MeHeHHs BHyTpeHHel sHeprun T/]
CUCTEMBbI

69/28 Btopoii 3akoH TepMOAMHAMUKH ISl PABHOBECHBIX U HEPABHOBECHBIX MPOIECCOB.
HeobpaTumocTh TpUpOTHBIX TPOIECCOB

70/29 [Ipunnune! aeiictBus TernoBbix MamuH. K11/

71/30 MakcumanbHoe 3Hauenue KI1JI. [ukn Kapuo

72/31 Pemrenue 3amau

73/32 DKOJIOTUYECKHE aCTIEKTHI HCTIOJb30BAHMUS TEIUIOBBIX nsurareneil. TeraoBoe
3arpsi3HEHUE OKPYKaIOIIEH cpebl

74/33 Pemenne 3amau




O06o006muienne u cuctemMaru3anys 3HaHui 1o reme "TepmoauHaMuka. TemnoBble

75/34 "
MaITUHBI

76/35 KonTtponsHas padora o teme "TepmoauHamuka. TerioBbie MauHbI"

77/36 [TapooGpazoBanue u KoHaeHcaus. Vicnapenue u Kumnenue. Y jenpHast TeroTa
napooOpa3zoBaHus
Hacpimiennbie n HeHachblleHHbIE napbl. KauecTBeHHAst 3aBUCMMOCTD IUIOTHOCTH U

28/37 JaBJICHHs HACBIIICHHOTO apa OT TEMIIEPATyphl, HX HE3aBUCUMOCTh OT 00bEMa
HACBILEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUSI OT JIaBJICHUS B
KUJKOCTH

79/38 BnaxHOCTh BO3/1yxa. AGCOJIIOTHAS U OTHOCHTEIIbHAS BJIAXKHOCTH

80/39 Pemrenne 3amau

81/40 TBépnoe teno. Kpucramnuaeckue u amopdusie Tena. AHU30TPOIIHS CBONCTB
KpUCTAJIJIOB

82/41 [1naBnenue u KpuctauM3amus. Y aenpHas TemioTa miaasieHus. Cyonumanus

83/42 Hedbopmaruu TBEpAOTO Tena. Pactskenue u cxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux aegopmanuit

84/43 TenoBoe pacimpenue KUAKOCTENH U TBEPIBIX Te€d. AHTAPMOHU3M TEIUIOBBIX
KoJieOaHUM YacTHUIl BEllecTBa

85/44 [IpeoOpa3oBanue s3HEPTUH B (a30BBIX MEPEXOAAX

86/45 YpaBHEHHE TEIUIOBOTO OaaHca

87/46 Pemenue 3anay

88/47 [ToBepxHocTHOE HaTskeHne. KanmiuiapHbie aBieHus. [JlaBieHue moj
HCKPUBJICHHOW MMOBEPXHOCTHIO kuaAKocTH. Popmyna Jlamnaca

89/48 O06o0menre 1 cucTeMaTr3alys 3HaHui 1Mo TeMe "ATrperaTHble COCTOSTHHS
BeniectBa. ®azoBbie mepexoap”

90/49 KOHTpOJ'II)}:IaSI pabora o Teme "ArperatHpie COCTOSIHHS BemecTBa. Da3oBbie
TIePEXO0/Ibl
Pasznen 4. Duekrpoaunamuka (54 4.)

91/1 DJIeKTpU3alys Tell U €€ NPpOosBJICHUA. DIIEKTpUUYECKUil 3apsa. [[Ba Buaa
ANEKTPUYECKUX 3apsAaoB. [I[pOBOTHUKY, TUANEKTPUKU U MTOTYITPOBOIHUKH

92/2 DneMEeHTapHBIN ANEKTPUUYECKHil 3apsil. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3apsjia

93/3 BsaumoneiictBue 3apsaoB. Todyeunsie 3apsasl. 3akoH Kynona

94/4 Pemienue 3amau

95/5 Dnektpuueckoe noje. Ero gelicTBue Ha 3JeKTpHUECKUE 3apsibl

96/6 HanpspkéaaocTs anektpudeckoro notist. [IpoOHsIit 3aps. JIlunun HanpsokEHHOCTH
aneKTpudecKkoro mojs. OMHOPOIHOE IIEKTPUUYECKOE 10JIe

97/7 [ToTeHIManbHOCTD ANIEKTPOCTATUYECKOTO MOJIsl. Pa3HOCTh MOTEHIINAIOB U
HamnpsbKeHHe

98/8 [ToTennmanpHas 3HEprus 3apaaa B dNIeKTpocTaTuueckoM mnone. [lotenmuan
IEKTPOCTATUYECKOTO OIS

99/9 CBs13b HANPSHKEHHOCTH TIOJISL U PA3HOCTH MOTEHIMATIOB TS DNIEKTPOCTATUIECKOTO
OJIs

100/10 [IpuHIMI cynepno3nuuy 3IEKTPUUECKUX MOJIeN

101/11 Pemrenne 3amau

102/12 [Tosie ToueyHoro 3apsaa. [lojge paBHOMEpHO 3apsiKeHHON cdepsl




[Tone paBHOMEpHO 3apsKEHHOI0 N0 00bEMY 11apa. [lone paBHOMEpHO 3apsHKEHHON

103/13 .
OECKOHEYHOM IMIOCKOCTH

104/14 IIpOBOAHUKH B 3IEKTPOCTATUYECKOM I0JIE. Y CIIOBUE PABHOBECHS 3aps1/I0B

105/15 JIMDIIEKTPUKY U IIOJIYIIPOBOJHUKU B 3JIEKTPOCTATHYECKOM I10JIE

106/16 Konnencarop. DieKTpoéMKOCTh KOHIEHCATOpa. DIEKTPOEMKOCTD IIOCKOTO
KOHJICHCATOpa

107/17 [TapannenbHoe coeIMHEHNE KOHAEHCATOPOB

108/18 [TocnenoBarenbHOE COETMHEHHE KOHIEHCATOPOB

109/19 DHeprus 3apsHKEHHOTO KOHACHCATOpa

110/20 Pemenwue 3amau

111/21 JIBr>KeHure 3apsiKEHHOM YaCTHUIIBI B OJTHOPOJIHOM SJIEKTPUYECKOM MOJIE

112/22 Pemenwue 3axau

113\23 O0o01IeHre U CCTeMAaTH3alns 3HAHUN TI0 TeMe "DIIeKTprIecKoe noje"

114/24 KounTponbHas pabota no Teme "Dnekrpuueckoe nosue"

115/25 Cuia Toka. [IoCcTOSIHHBIN TOK. Y CIIOBHS CYIIECTBOBAHUS MOCTOSTHHOTO
AEKTPUIECKOTO TOKA

116/26 Wcrtounuku Toka. Hanpsoxenue u 9J1C

117/27 3akoH OMa JiIsl ydacTKa enu. DJIEKTPUUYECKOE CONIPOTUBIICHUE

118/28 3aBUCUMOCTB COIPOTHUBIICHUS OTHOPOJHOTO IMPOBOTHUKA OT €T0 JUTUHBI U TUTOTIIA T
MTOTIEPEYHOTO CEUCHHUS

119/29 VY enpHOE CONMPOTHBIICHHE BENIECTBA. Pemenne 3anay

120/30 [TocnenoBarenbHOE, MapalIeIbHOE, CMEIIAHHOE COSMHEHNE TTPOBOTHUKOB

121/31 Pacuér pa3BeTBin¢HHBIX dnekTpruueckux 1emnei. [Ipasuna Kupxroda

122/32 Pemrenue 3amau

123/33 PaboTa anekTpuueckoro Toka. 3akoH Jxoyns —JleHa

124/34 Pemenue 3amau

195/35 MOITHOCTB IEKTPUYECKOTO TOKA. TerioBast MOITHOCTb, BIIEIIsIEMas Ha
pesucrope

126/36 Pemenue 3amau

127/37 OJIC u BHyTpEeHHEE CONPOTHUBIICHUE HCTOYHHKA TOKA

128/38 3akon OMa 7151 IOJIHOM (3aMKHYTOM) AJIEKTPUUECKON IIEH

129/39 Pemienue 3amau

130/40 MOLIHOCTh UCTOYHUKA TOKA

131/41 KopoTkoe 3ambikanmne

132/42 KonzeHncarop B 11enu NOCTOSIHHOTO TOKa

133/43 Pemienue 3amau

134/44 Pemenue 3agau no reme "[locTOsIHHBIN 3N€KTpUYECKUI TOK"

135/45 Pemenue 3agau no reme "[locTOsIHHBIN 3N€KTpUYECKU TOK"

136/46 Pemenne 3agau o reme "[1oCTOSTHHBIN 3JIEKTpUUYECKUNA TOK"

137/47 06(')‘6H16HI/IG U cucTeMaru3anus 3HaHui 1o Teme "[10CTOSHHBIN ANeKTPUIeCKHit
TOK

138/48 KonTtposnpHast padota o Teme "[10CTOSIHHBIN 3MeKTpHUECKUi TOK"

139/49 DneKTpuyecKas MPOBOJUMOCTb PA3IUYHBIX BEIIECTB. JINEKTPUUECKUI TOK B

MEeTaJliax. CBerHpOBO,Z[I/IMO CTh




140/50

DIEeKTPUYECKUM TOK B paCTBOpaX U paciuiaBax 3JeKTpoUTOB. 3akoHbl Dapases
JUIS BIEKTPOJIN3a

141/51

DneKTpuyeckuil Tok B razax. [lmazma

142/52

DneKTpuUecKuil TOK B Bakyyme. BakyymHubie npuGopsl

143/53

DneKTpUYeCcKUuil TOK B HOJIYIPOBOJHUKAX

144/54

[TonynpoBOAHUKOBBIE TPUOOPHI

Paznes 5. @usuyeckuii npakTukym (16 4.)

145/1

®duznyeckuil NpakTUKyM 1o teMe "M3mMepenue cuiibl TOKa U HapsDKEHMs! B LIETH
MOCTOSTHHOTO TOKA MPH IMOMOIIIH aHAJIOTOBBIX M HU(PPOBBIX H3MEPUTEIHHBIX
npudopoB" unm "3HaKoMCTBO ¢ UPPoBOi Taboparopueii o pusuke. [Ipumepst
n3MepeHus: (U3NYECKUX BEJTUUYMH MTPHU MOMOIIM KOMIIbIOTEPHBIX JaTYUKOB"

146/2

®uznyeckuil NpakTukyM 1o teme "M3yueHrne HepaBHOMEPHOTO JBUKEHHUS C LEIbI0
OTpeJiesieHUs MTHOBEHHOM ckopoctu"

147/3

®uznyeckuil NpakTukyM 1o teme "M3mepenue yckopeHust pH MPpsSMOJIMHEHHOM
PaBHOYCKOPEHHOM JIBIKEHHH 110 HAKJIOHHOM mtockocTu" wim "Mccnenopanue
3aBUCHUMOCTH IIYTH OT BPEMEHH NPH PAaBHOYCKOPEHHOM JBHKEHUN"

148/4

Ouznyeckuil mpakTukyMm o teme "M3mepenue yckopeHust CBOOOTHOTO MajeHus "
nin "M3ydeHune ABM>KEHUs Tena, OpOIIEHHOTO TOPU30HTAIbHO"

149/5

®u3nuecKkuil NpakTUKyM 1o Teme "M3ydeHue ABMKEHUs Tea M0 OKPYKHOCTH C
ITOCTOSTHHOM 110 MOAYJIO CKOPOCThIO" min "MccnenoBanue 3aBUCUMOCTH ITEPHO1a
oOpallleHHs KOHUYEeCKOr0 MasiTHUKA OT €ro napaMeTpos”

150/6

®u3nyecKui MpakTUKyM 1o Teme "M3MepeHne paBHOAEHCTBYIOMIEH CUITBI TPU
JBKEHUH OpyCKa 1Mo HaKJIOHHOM Tutockoctu" wim "[IpoBepka runoressl o
HE3aBHCHUMOCTH BPEMEHH JABMKEHUS OpycKa 10 HAaKJIOHHOM MIIOCKOCTH Ha
3aJaHHOE€ PACCTOSIHUE OT €r0 MACChl"

151/7

du3nyecKkui mpakTuKyM 1o teme "HccienoBanmue 3aBUCUMOCTH CUJT YIIPYT'OCTH,
BO3HMKAIOIIMX B MPYKWHE U PE3UHOBOM 00pasiie, OT ux aedopmanuu’ uiu
"M3ydyeHune NBUKEHUSI CUCTEMBI TE€JI, CBSI3aHHBIX HUTHIO, IEPEKMHYTOU Uepe3
nérkuit 610K"

152/8

dusndeckuit mpakTUKyM 1o Teme "M3mepenue kodpduimenta TpeHus 1o
BeJIMUMHE yrioBoro kodddunuenta 3asucumoctu Frp(N)" wim "UccnenoBanue
JBUKEHHS OpYyCKa M0 HAKIIOHHOM MJIOCKOCTH C MEPEMEHHBIM KO3 PUIIMEHTOM
Tpenus" win "M3ydeHne ABMKEHUS I'Ppy3a Ha Bally C TpeHUEM"

153/9

®usnueckuil NpakTUKyM 1o teme "McecnenoBanue ycioBuil paBHOBECUs TBEPIOTO
Tesa, UMEIoLIEro ock BpameHus" uinu "KoHcTpyrpoBaHue KpOHIITEHHOB U PACUET
cun ynpyroctu" uinu "M3ydenne ycToM4MBOCTH TBEPIOTO TENa, UMEIOIIETO
IJI0I[a b OTIOPHI"

154/10

dusnueckuil npakTUKyM 1o Teme "M3MepeHne uMItyabca Tesia o TOpMO3HOMY
nytu" nin "M3mMepeHue CUIIbl TATH, CKOPOCTH MOJIEH JIEKTPOMOOUIIS U
MOIIHOCTH cHJiIbl TATH" WK "CpaBHEHHE H3MEHEHUS UMITYJIbCa TEJIA C UMITYIIbCOM
cuibl" nnu "HccnenoBanye coXpaHeHHs UMITyJIbCa IIPU yIIPYroM B3auMoaencTsun"
niu "M3Mepenne KHHETUYECKON SHEPTUHU TeJla 10 TOPMO3HOMY Iyt

155/11

®uznyeckuil NPakTUKyM 10 TeMe "M3ydeHne n30TepMHUECKOro Ipouecca
(pexoMeHI0BaHO MCHOJIb30BaHue U(poBoit nadopaTopun)" ninn "M3ydenue
nzoxopHoro mnpoiecca” nwin "M3ydenue nzobapHoro mpouecca" wim "[IpoBepka
yYpaBHEHUs cOoCTOsIHUSA"

156/12

Dusnueckuii npakTUKyM 1o TeMe "M3MepeHne yaeapHOU TEIMT0EMKOCTH" WK
p yYM P ya




"HccnenoBanue npoiiecca octbiBaHus Bemectsa' win "MccnenoBanue
aguabaTtHOro mporecca” uian "M3ydeHue B3auMOCBS3H SHEPTUN
MEXKMOJIEKYJIIPHOTO B3aUMOJCHCTBHUS U TEMIIEpATypbl KUIIEHUS XKUJAKOCTEH"
®uznyeckuil NpakTUKyM 1o teme "M3ydyeHne 3aKOHOMEPHOCTEN HcnapeHus
xuakocter" umm "M3mepenue yaeapHOM TEMIOThI IJIaBICHUS JIbAa" WK
157/13 "N3y4eHre cBOMCTB HACHIIICHHBIX MMapoB" wim "M3mepenne abcomFOTHON
BJI&YKHOCTH BO3/lyXa M OIICHKA Macchl MapoB B nmomMernieHun". Mamepenue
K02 (dUITMEeHTa TOBEPXHOCTHOTO HATSKCHHSI
®duznyeckuil npakTukyM 1o teme "HabioaeHue npespaleHus SHEpriuu
3apsHKEHHOTO KOHJICHCATOPa B SHEPTUI0 U3IydeHHs cBeToanoaa" wim "3ydenue
158/14 MPOTEKaHUsI TOKA B IIETH, cojeprKaiiell kouaeHcatop" wim "Pacnipenenenue
Pa3HOCTHU MOTEHIMATIOB (HAMPSHKEHUS) TIPH MOCIEA0BATEIIbHOM COSTMHEHUT
KOHJIEHCaTOpoB"
®dusndeckuit mpakTUkyM 1o teme "MccnenoBanne CMEIaHHOTO COSTMHEHUS
159/15 ]'g')esncmpOB" wiu "M3Mepenue yienbHOro COnpoTHUBIEHUS TPOBOJHUKOB" MIIH
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAIIPSHKEHUS JTsT JIAMITBI
HaKaJIMBaHUA"
Ouznyeckuil npakTukyM no teme "Habmonenue snexrponuza’ uim "U3mepenue
160/16 3apsiga OJHOBAJIEHTHOro HoHa" mwin "MccnenoBaHue 3aBUCUMOCTH COITPOTHUBIIEHUS
TepMope3ucTopa ot remneparypbl” win "CHATHE BOJIbT-aMIEPHON XapaKTEPUCTUKHU
nuona"
O0o00menne u cucremarusanus 3Hanui (10 4. pezeps)
161/1 O06o06meHre 1 cucTeMaTH3anus 3HaHui 1Mo Teme "Kuaemaruka"
162/2 O06o0meHre B cHCTeMaTH3aus 3HaHui 1Mo Teme "JImHamruka"
163/3 O6o0menre u cucTeMaru3aiys 3Hanuii mo Teme "CraTrka TBepJoro Tena”
164/4 O606H1€H{:Ie Y CHCTeMaTH3alus 3HaHHWi 1o TemMe "3aKOHbI COXpaHEHHUS B
MEXaHUKe
165/5 O06o001enne u CI/ICTeMaTI/ISaLEI/IH 3HaHIfI71 1o TeMe "OCHOBBI
MOJIEKYJIIPHO-KMHETHYECKOW TEOPUH
166/6 060611161?/16 U cucTemMaTtu3anus 3Hanuil o reme "TepmoanHamuka. TeroBbie
MAIIHHEI
167/7 O06o01eHre 1 cucTeMaTr3alys 3HaHU| 10 TeMe ""ATrperaTHble COCTOSIHHS
BeniectBa. ®azoBbie nepexoapl”
168/8 O06o01IeHre 1 CUuCTEMAaTH3aIMs 3HaHUH 110 TeMe "DIIEKTpUIecKoe mose"
169/9 06(')'6u1eHHe Y cucTemMaTu3anus 3HaHnuil o teme "[loCTosTHHBIN ANeKTpUUeCcKuit
TOK
170/10 O06001enue u cucreMaru3aius 3HaHui o Teme "Toku B pa3nuyHbIX cpenax”
11 kaace
Ne n/n/ Tema
Ne s ypoka
pasneJie
Pazgea 1. Duekrpoannamuka (27 4.)
11 B3anmMojelicTBrE OCTOSTHHBIX MarHUTOB U MPOBOJHUKOB C TOKOM. MarHutHoe
noze. ['unoresa Ammepa
22 Bextop marauTHOM uHAYKIKU. [IpHHINI CyMepro3UIITN MATHUTHBIX MTOJICH.
JIvHUM MarHUTHOW MHIYKLIMHU




3/3

MarsauTtHo€ 1noJje npoBoJHUKa ¢ TokoM. OnbIT Opcrena

4/4 Cuna Amriepa, e€ HanpaBJIeHUE U MOJTYJIb

5/5 Pemrenne 3amau

6/6 [Tpumenenne 3akoHa Amnepa. DIEKTPON3MEPUTEILHbIE IPUOOPEI

717 Cuna JlopeHua, e€ HanpaBiieHHE U MOAYIb. [[BrKEeHNE 3apsyKEHHON YacTULIbI B
OJTHOPOJTHOM MarHUTHOM IT0JIC

8/8 Pemrenne 3amau

9/9 Pabota cunbl Jlopenia

10/10 Pemrenne 3amau

11/11 MarnuTHO€ noJie B Bemectse. @PeppoMarHeTUKy, napa- U JTHAMarHeTUKU

12/12 OcHoBHbI€ CBOMCTBa peppoMarueTukoB. [IpuMenenue peppoMarHeTHKOB

13/13 Pemenwue 3a1a4 o Teme "MarautHoe mosie”

14/14 Pemenue 3agau mo reme "MaruuTtHoe mose"

15/15 SIBneHue ANeKTpOMarHuTHOM MHAYKIKHU. [T0oTOK BEKTOpa MarHUTHON MHAYKIIUU

16/16 DJIC uHIYKITUH

17/17 3aKOH JIEKTPOMAarHuTHOM MHAYKIMK Papanes

18/18 BuxpeBoe anekrpuueckoe nose. Toku Dyko

19/19 O/1C uHAYKIMHU B IBMKYIIMXCS TPOBOTHUKAX

20/20 Pemrenue 3amau

21/21 ITpaBuio Jlenma

22/22 NunykruBHOCTH. KaTyika HHIYKTUBHOCTH B IIETH IMOCTOSTHHOTO TOKa

23/23 SAsnenune camounaykiuu. J/[C caMoOuHIyKITMN

24/24 DHeprusi MAarHUuTHOTO TIOJISL KaTYIIKK C TOKOM. DJIEKTPOMArHUTHOE T0JIe

25/25 Pemrenue 3amau

26/26 O06o01enre U cucTeMaTu3alsl 3HaHu| 1Mo TeMe "DIeKTPOoIMHaMHKa"

27127 KonTtponpHas padoTa o teme "DiaekTpoauHaMuKa'
Paznen 2. Kosebanusi u BoJtHbI (60 4.)

28/1 KonebarenpHas cuctema. CBoOOAHBIC KOJIeOanus. |'apMoHnYecKre KojieOaHus

29/2 Kunemarnueckoe 1 TMHAMUYECKOE OIIMCAHUE KOJIE0ATEIBHBIX IBKEHUI

30/3 DHepreTuyecKoe orucanue. BpiBoI JMHAMUYECKOTO OTIMCAHUS TAPMOHHYECKIX
KOJICOAHUH U3 UX DHEPrEeTHUECKOTO U KHHEMATHYECKOTO OTIMCAHUS

31/4 Awmmuntyaa u $asa xosnebaHuit
[lepuon u yacrora kosebanuid. [Teproa MabIx CBOOOTHBIX KOJICOAHUI

32/5 MaTeMaTH4ecKoro MastHuka. [leproa cBoOOHBIX KOJIeOaHUN TPYKMHHOTO
MasiTHUKA

33/6 3aryxaromue Koyiebanusi. Beinyx/1eHHbIe KoJiebanus. Pe3oHaHc

3417 ABTOKOJICOAHUS

35/8 Pemrenue 3amau

36/9 Ypoxk-koHpepeHuus "MexaHnueckue KojaeOaHusi B My3bIKaJIbHbIX HHCTpYMEHTaxX"

37/10 O000111eHIE U cUCcTEMATH3aIMs 3HaHUH 0 TeMe "Mexannueckne koiaedanus"

38/11 OnexkrpoMarHuTHele Kosiebanus. KongeOaTeabHbIN KOHTYD

39/12 ®opmyna Tomcona. CBsi3b aMIUTUTYIBI 3apsiia KOHACHCATOPA C aMILIUTY0U CHJIIBI
TOKa B K0JIeOATeIbHOM KOHTYpe

40/13 3aKOH COXpaHEHUs PHEPTrUuH B UJeaJIbHOM K0JIeOaTeTbHOM KOHTYpe




3aryxarllue NEKTPOMarHuTHbIe KosieOaHus. BbIHYKIEHHbIE 2JIEKTPOMAarHUTHbIE

41/14
KoJIe0aHus

42/15 IIepemeHHBIM TOK. Pe3UCTOP M KOHIEHCATOP B LIENU IEPEMEHHOIO TOKA

43/16 Karymnika MHIYKTUBHOCTH B LIENIU IIEPEMEHHOTO TOKA

44/17 3axon Oma Juis 3IEeKTPUYECKOM LIeNH IEPEMEHHOTO TOKa

45/18 MoOITHOCTh TEPEeMEHHOTO TOKA. AMIUTUTYTHOE U ICHCTBYIOIIEE 3HAUEHUE CHITBI
TOKA M HANPSDKEHUS

46/19 Pe3oHaHC B AIICKTPHUYESCKOH 1IETH

47120 Pemenue 3amau

48/21 NneansHblil ijlHC(bopMaTop. [Ipou3BoacTBo, nepenaya u NoTpedaeHue
AIIEKTPUUYECKOW SHEPTUU

49/22 DKOJIOTUYECKHE PUCKU TTPH TIPOU3BOJICTBE SMEKTPOIHEPTHH. KyneTypa
WCTIOJIb30BAHUS DJICKTPOIHEPTHH B IOBCETHEBHOM KU3HU

50/23 Pemrenue 3amau

51/24 Pemenue 3amau

52/25 O06001IeHNe U cHCTeMAaTH3aIHsl 3HAHUH 110 TeMe "DJIeKTPOMarHUTHBIE KoJieOaHus "

53/26 MexaHHUeCKHe BOJTHBI. XapaKTEPUCTUKN MEXaHHYECKHX BOJTH

54/27 CBoiICTBa MEXAHNYECKUX BOJIH

55/28 3ByK. XapaKTepUCTUKH 3BYKa

56/29 WNudpas3syk u yiapTpasyk. LllymoBoe 3arps3HeHUe OKPYKAIOIICH CpeIbl

57/30 Pemrenue 3amau

58/31 DNIeKTPOMAarHuTHBIC BOJIHBI. M31ydeHne 3IeKTpOMAarHUTHBIX BOJTH

59/32 DHEeprus AMEKTPOMArHUTHBIX BOJH. CBOKCTBA JIEKTPOMArHUTHBIX BOJIH

60/33 [Ixama 371eKTpOMarHUTHBIX BOJH. [IpuMeHeHne 31eKTpOMarHuTHBIX BOJIH B
TEXHUKE U OBITY

61/34 [TpuHIMITEL PaANOCBSA3H U TEJICBH/CHN. Pannonokanus. DieKTpOMarHuTHOE
3arpsi3HEHNE OKPYKAIOLIECH Cpebl

62/35 KonTtponpHas padota o teme "Konebanus v BOJHBI"

63/36 CBeT. 3aKOH NMPSMOJIMHEHHOTO PacIIpOCTPAHECHUSI CBETA

64/37 Pemrenne 3a1a4 Ha MpUMEHEHHE 3aKOHA MPSIMOJIMHEHHOTO paclipoOCTpaHEHHUs CBETa

65/38 OTtpaxxenue cera. [nockoe 3epkano. Chepruueckoe 3epkajio
[Tpenomnenue cBera. AGCONIOTHBINA M OTHOCHTENBHBIN ITOKA3aTeNb PEIOMIICHUS.

66/39 [TonHoe BHyTpeHHEE oTpakeHue. [IpenenbHbIil yroi MoJIHOT0 BHYTPEHHET O
OTpaXCHUS

67/40 Pemrenne 3a1a4 Ha MpUMEHEHHE 3aKOHOB OTPAYKCHUS M IPEJIIOMIICHHUS CBETa

68/41 Xox mydeii B mpusme. Jucnepcus csera. CnoxkHbIl cocTaB Oenoro ceeta. L{er

69/12 JInn3pl. POKYCHOE pacCTOSIHUE M ONTHYECKAsl CUJIa JIMH3bI

70/43 ITocTpoenue n300paskeHui B IMH3aX U UX CUCTeMaX. Y BEIMYEHHE JTMH3bI

71/44 Penienue 3a1a4 Ha MOCTpOEHUE U300pAKEHUH, MTOJTYYaeMBbIX C TIOMOIIBIO JIMH3

72/45 I'ma3 kak ontTuyeckas cCUCTEMa

73/46 Pemenue 3anau. [Ipenensl NpUMEHMMOCTH T€OMETPUUECKON ONITHKHU

74/47 CkopocTb cBETa M METO/IBI €€ U3MEPEHUS

75/48 Jucnepcus ceera

76/49 WnTepdepenius ceera




77/50

KOFCpeHTHBIe WCTOYHUKH. Y CIIOBHSA Ha6JIIOI[€HI/ISI MAaKCUMYMOB 1 MUHUMYMOB

78/51 Pemienne 3amau

79/52 [Tpumenenne uarepdhepeHnn

80/53 Judpaxius cBera

81/54 JudpakuronHas pemeéTka. Y cloBUe HAOIIOICHUS TJIABHBIX MAKCHMYMOB

82/55 Pemrenue 3amau

83/56 [TonepeunocTts cBeTOBBIX BOJH. [lomsipu3anyst cBeta

84/57 Pemrenue 3amau

85/58 CBeTOBBIC SIBIICHUS B TPUPO/IC

86/59 O0600meHne u cucTemMaTu3aiys 3HaHui 1o Teme "OnTrka”

87/60 KoHTposabHas padota 1o teme «OnTHKa
Pazjnen 3. OcHOBBI cienMaJIbHOM TEOPUN OTHOCUTEJIbHOCTH (S 4.)

88/1 ['paHHIIBI MPIMEHUMOCTH KJIACCHYECKOW MEXaHUKH. 3aKOHBI AJIEKTPOJMHAMUKH U
MPUHIIUT OTHOCUTEIBHOCTH

89/2 [TocTynatsl crienuabHOM TEOPHHA OTHOCUTEIEHOCTH
[IpocTpancTBeHHO-BpeMeHHOM nHTEpBal. [IpeoOpazoanus Jlopenna. YcnoBue

90/3 NpUIMHHOCTH. OTHOCHTEBHOCTH OJTHOBPEMEHHOCTH. 3aMeJICHUE BpEMEHH U
COKpAIIleHUE JUTHHBI

91/4 OHeprusi ¥ UMITYJIbC PEISITUBACTCKOM YaCTHUIIbI

92/5 CBs13b MaccChl ¢ SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPIHUsl TOKOS
Pa3znen 4. KpantoBasi pusuka (25 4.)

93/1 PaBHOBecHOE TETIOBOE M3ITyUEHUE

94/2 3akoH cMmenieHus Buna

95/3 I'unotesa M. Ilnanka o kBanTax. ®OTOHBI

96/4 DHeprus ¥ UMIyJasc HoToHa

9715 dotordpdext. OnbiTel A. I'. CtoneToBa. 3akonsl hoTodddekra

98/6 VYpasuenue DitHmreitHa 1 hotodddekra. "KpacHas rpanumna" dororddexra

99/7 JaBnenue cBeta. Onbitel I1. H. JIeOGenera

100/8 BonHoBbIe cBOMCTBA YacTHIl

101/9 Bousnsl neﬂBpoﬁnﬂ. JmuHa BostHbI 1e bpoiins u pazmepsl 00J1acTH JTOKATU3aluN
JBUKYIIEHCS YaCTUIIBI

102/10 KopnyckynspHo-BOTHOBOW Ayalin3m

103/11 Judpakius 3eKTPOHOB Ha KpUCTAIax

104/12 Crenuduka n3mepenuit B Mukpomupe. COOTHOIICHUS HEOTPeaeIEHHOCTEN
I'eiizenbepra

105/13 Pemenne rpaduyeckux 3aaau

106/14 Pemienne pacu€THbIX 33124

107/15 KonTtponsHas padora no temam: "OcHoBbl CTO", "KopmyckysipHo-BOJIHOBOA
nyanuszm"

108/16 OnbITHI MO UCCIEAOBAHUIO CTPOEHUs aToMa. [ImanerapHas Moaens aToMa
Pesepdopna

109/17 IToctynater bopa

110/18 Bunel ciektpoB. CekTp ypoBHEHN SHEPIHMH aToMa BOJOPOJIa

111/19 CrioHTaHHOE M BBIHYKJEHHOE U3JTy4YEHHE CBETA




112/20 Jlazep

113/21 Hyxnonnast mogens siipa I'eitzenOepra-MBanenko. 3apsi 1 MacCOBOE YUCIIO sJipa.
N3oTonel. PagnoakTMBHOCTH

114/22 3aKkoH paJiMOaKTUBHOTO pacnaaa. CBOMCTBA HOHU3UPYIOIIETO U3nydeHus. BiusHue
PaIOaKTUBHOCTH Ha KUBbIE OpraHu3Mebl. Jlozumerpus
DHeprus CBS3U HYKJIOHOB B siipe. SnepHbie cuibl. Jledhekt Maccer sipa. SnepHbie

115/23 peakuuu. SnepHeie peaktopsl. [IpoGiieMbl ynpaBisieMoro TepMOsIIEPHOTO CUHTE3A.
DKOJIOTHYECKHUE aCHEKThl Pa3BUTHUS SIACPHON SHEPTETUKU
Mertopl perucTpanuu U UCCICA0BAHUS JIEMEHTAPHBIX YaCTHII.

116/24 OyHIaMEHTAIbHBIE B3aUMOJEHCTBUA. bapruOHbI, ME30HBI U JIENTOHBI.
[Ipencrasnenue o CrangaptHoi Moaenu. KBapk-TitooHHast MOJIEb apOHOB

117/25 ®usuka 3a npeaenamu CtanaapTHoi mojenu. TEémMHast Matepust U TEMHAs SHEPIHsL.
EnuncTBO (hnznueckoil KapTUHBI MUpa
Paznen 5. DuemenTsl acrpoHomuu U acrpopusuku (12 v.)

118/1 Oransl pa3BUTHS aCTPOHOMUHU. 3HaYEHHE aCTPOHOMUHU

119/2 [IpuMeHUMOCTh 3aKOHOB (DU3HKH I OOBSICHEHUS TTPUPOIBI KOCMHYECKHIX
00BEKTOB. MeToibl aCTPOHOMUYECKUX MCCIIEJOBAHUM

120/3 CoBpeMeHHbIE ONTUYECKHE TEJIECKOTbI, paAH0TEIEeCKOIIbl, BHEATMOC(epHas
ACTPOHOMHUS

121/4 Bun 38é31H0T0 HeOa. Co3Be3nus, spKue 3BE3IBI, IUIAHETHI, HX BUANMOE JIBIKCHHE

199/5 Conneunas cucrema. Connue. ConHedHast akTUBHOCTh. Vcrounuk sneprun CosHua
U 3BE31

123/6 3BE3/bI, UX OCHOBHBIC XapaKTepUCTUKU. J(narpamma "CieKTpajdbHbIN Kiacc —
CBETUMOCTB"

12417 3Be3/1bI TJIIaBHOM HOCIIEN0BATEILHOCTH

195/8 Buytpennee crpoenue 38€31. CoBpeMeHHBIE MTPEICTaBICHUS O POUCXOKICHUU U
sBosmrony CoJHIa U 3BE31. DTarlbl )KU3HU 3BE3]

126/9 Mineunsiit [Iyte — nama [Manaktuka. Tumnbl ranaktuk. YEpHbIE IBIPHI B sSApax
raJIakTUK

127/10 Bcenennas. Pacimpenne Beenennoit. 3akon Xa66:1a. Teopus bosbIoro B3peiBa.
PenukroBoe n3iyueHue

128/11 Macmrabnas ctpykrypa Beenennoit. Meraranaktuka

129/12 Hepeménnsie mpoOiieMbl aCTpOHOMUHT
Pa3znen 6. Puznyecknii npakTukym (16 4.)
Oduznyeckuil mpakTukyM no teme "MccnenoBanue MarHUTHOTO TMOJIS TOCTOSTHHBIX

130/1 MarautoB" win "MccnenoBanre cBOMCTB dpeppomaraeTukoB” wim "Hceciaenopanue
JEMCTBHS MOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOM"
®uznyeckuil npakTukyM 1o teme "M3mepenue cunesl Ammnepa" win "HU3yuenue
3aBUCHUMOCTH CUJIbI AMIiepa oT cuiibl ToKa" uin "Onpenenenne MarHuTHOU

131/2 A " "O
VMHIYKLIIMY HAa OCHOBE U3MEpeHMsl cuibl Amnepa”

132/3 ®dusnueckuil npakTukyM 1o teme "HccnegoBanue siBIeHUS 3JE€KTPOMarHUTHOM
nHayknuu'" win "OnpeaeneHne HHAYKIUYA BUXPEBOTO MArHUTHOTO NOJIs"

/ ®usnueckuil NpakTUKyM 1o teme "HcciaenoBanue siBICHUS CAMOMH IYKIUU'" WIIH
133/4 "COopka MOJIeNH 3JIeKTPOMAarHUTHOTO TeHeparopa”
134/5 duznyeckuit mpakTukyMm o teme "M3mepenue nepruoaa cBOOOIHBIX KOJIeOaHUN

HUTSAHOTO U MPY>KUHHOI'O MAasTHUKOB'




135/6

dusnueckuii npakTukym 1o teme "[IpeobpazoBanue 3HEPruu B MPYKUHHOM
MasiTHUKe"

136/7

®uznyeckuil NpakTukyM 1o teme "MccinenoBanue nepeMeHHOro Toka yepes
IIOCJIE0BATEIBHO COEAMHEHHBIE KOHJEHCATOP, KaTyLIKY U pe3ucTop’ wiu
"HccnenoBanme paboThl HCTOYHUKOB CBETA B IS EPEMEHHOTO TOKA"

137/8

duznyeckuil npakTukyM 1o teme "M3ydyeHue napaMeTpoB 3ByKOBOU BOJIHBI"

138/9

®uznyeckuil npakTukyM 1o teme "M3mepenue nokasaresns npeaoMiieHus crexna”
unu "Tlonyuenue n3o0pakeHusl B CHCTEME M3 IIOCKOTO 3epKajia U JIMH3bI"

139/10

dwusnueckuii mpakTuKyM 1o Teme "MccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BEIeCTBa (Ha mpuMepe KUIKUX JuH3)" uin "U3mepenue
(hOKYCHOTO paccTOSHUS pacCeUBaOIUX JUH3"

140/11

®uznyeckuil npakTukyM 1o teme "Habmonenue nudpakiuu, MHTEpGEpEeHInN U
MOJISIpU3alluu cBeTa"

141/12

®uznyeckuil NpakTukyM o teme "OnpeneneHue nMIyabca U SHEPTruu
PeNATUBUCTCKUX YacTull (1o GoTorpadusM TpeKoB 3apsHKEHHBIX YacTHUI B
MarHuTHOM ToJie)"

142/13

®usnueckuil npakTukyM o reme "M3mepenue nocrosHHou [1nanka Ha ocHOBE
uccinenoBanus pororpdexra” nin "MccienoBanue 3aBUCMMOCTH CHIIBI TOKA Yepe3
CBETOJMOJI OT HAPSIKEHUS "

143/14

duznyeckuil mpakTukyM no teme "MccnenoBanue CrieKkTpa pa3pekeHHOTO
aTOMAapHOT0 BOJOPOJia M U3MepeHue nocTostHHon Punbepra"

144/15

dusndeckuit mpakTUKyM 1o Teme "HccnenoBanue pagnoakTuBHOTO GoHA C
WCIIOJIb30BaHUeM Jo3uMeTpa’ win "M3ydenne mornomieHus 0eTa-4acTHil
amoMuHuEeM"

145/16

dusndeckuit mpakTUKyM 1o Teme "Habmroaerus 38E31HOTO HEOa HEBOOPYKEHHBIM
J1a30M C UCTOJIb30BAaHUEM KOMIBIOTEPHBIX MPUIIOKEHHUH ISl ONIpeIeIeHUs
MOJIOKEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IUS
CeepHoro nonymapus u sipkue 38€31b1" uiu "Habmonenus B Teneckon JIyHbI,
IJIAHET, TYMAHHOCTEN 1 3BE3HBIX CKOTUICHUN"

Paznen 7. O6o0marmee nopropenne (15 4.+ 10 4. pesepn)

146/1

OO6o0menre u cucreMaru3aius 3Hanui. Poib GU3MKK 1 acCTpOHOMUH B
SKOHOMUYECKOH, TEXHOJOTUYECKOM, COIIMAIBHON U ATHYECKOH chepax
JEATEIFHOCTH YeJI0BEKA

147/2

O6o001enue u cucreMaru3anus 3HaHui. Pons 1 MecTo Gu3MKHU U aCTPOHOMUU B
COBPEMEHHOM Hay4yHOU KapTUHE MUpPa

148/3

O6o00menue u cucreMarusanus 3HaHuil. Pone ¢usnueckoil Teopuu B
(dhopMHUpOBaHUH MIPEACTABICHHUMN O GU3NYECKON KapTHHE MUPa, MECTO (PU3NYECKOU
KapTUHBI MUpPa B 00ILIEM PSITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEACTABJICHUI O PUPOJIE

149/4

0O0001eHne U cucreMarTusanus 3Hauuii no reme "Kunemaruka"

150/5

0O000ueHre u cucreMarTusanus 3Haauii no reme "Kunemarnka"

151/6

O06o0menre U cucTeMaru3alus 3Hanui mo teme "/{uHamuka"

152/7

O06o06mmeHue u cucreMaru3aius 3Hanui o teme "Cratuka TBepaoro tena'

153/8

O06o01eHne 1 cucTeMaTu3alys 3HaHu| 1Mo TeMe "3aKOHbI COXPAHEHHUS B
MexaHuke"

154/9

O06o006u1eHre u cucTemMaTu3alus 3HaHui 1o TeMe "OCHOBBI MOJIEKYIISIPHO -
KMHETHYeCcKoi Teopun”




O06o006menne u cuctemaru3anus 3HaHui o Teme "TepmouHamuka. TersoBeie

155/10 "
MAIIIHHBI

156/11 O06o0011eHre U cucTeMaTU3aIus 3HAaHUH 110 TeMe "ATperaTHble COCTOSHUS
BeuecTBa. Pa3oBble nepexoanb!"”

157/12 O0600m1IeHne U cUCTeMaTU3aIMs 3HAHUH 110 TeMe "DIeKTprIecKoe moe"

158/13 06(?'6H16HI/I€ U cucTeMaru3anus 3HaHui 1o teme "[1oCTOsHHBIN AIeKTpUYeCKHit
TOK

159/14 O06o006uIeHne U cucTemMaru3anys 3HaHui o Teme "TOKM B pa3nuyHbIX cpepax”

160/15 O06o01IeHne 1 crucTeMaTu3anus 3HaHui 1o Teme "MarauTtHoe mose”

161/16 '1?e3epBHLH71 ypok. O000IIeHNE U CUCTeMaTH3allusl 3HAaHUH TI0 TeMe

DneKTpoMarHuTHast MHIYKIHs"

162/17 O06o01enre U cucTeMaru3aiys 3Hanuii mo teme "Mexanndyeckue xKoneOanus"

163/18 O0600uIeHNe U cUCTeMaTH3aIHs 3HAHUH 110 TeMe "DIeKTPOMarHuTHBIE KoJieOaHus "

164/19 O6o01eHue u CI/ICTeMaTI/IS’c'l'HI/ISI 3HaHUH Mo TeMe "MexaHu4yeckue u
AIIEKTPOMATHUTHBIE BOJTHBI

165/20 O06o01IeHre 1 cucTeMaTru3anus 3HaHui 1o Teme "OnTuka"

166/21 O06o0611eHre ¥ cucteMarusanus 3HaHui no teme "Ocaosel CTO"

167/22 O606111e1:1/1e Y CUCTEMaTu3anus 3HaHui 1o teme "KoprycKysipHO-BOJITHOBOM
TyaJIu3M

168/23 OO6o01IeHre 1 cucTeMaTn3anus 3HaHui 110 Teme "du3nka aroma”

169/24 O0600meHne nu CI/ICTCM’{[I/ISELHI/IH 3HaHU Mo Teme "du3ruKa aTOMHOTO Sapa 1
AIIEMEHTAPHBIX YaCTHUI]

170/25 O06o01eHre U cucTeMaTr3alys 3HaHui 1Mo Teme "DJIeMEeHTHI acTpoPu3uKu"
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