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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma mo ¢usnke Ha ypoBHE cpeaHero odmiero oopa3zoBaHus pa3paboTaHa HA OCHOBE MOJIOKECHUH U
TpeOOBaHMIi K pe3yIbTaTaM OCBOSHHS OCHOBHOM 00pa3oBaTeNbHON NporpamMmel, npeacrasieHHsix B @I'OC COO,
a Takxke ¢ yu€toM (QenepanpHol pabodell mporpamMMbl BocnuTaHus u KoHuenuuu npenopaBaHus ydeOHOIO
npenmeta «Du3nKa» B 00pa3oBaTENbHBIX OpraHm3anusax Poccuiickoit ®Dexeparin, peaqu3yrOIMINX OCHOBHBIE
o0Opa3oBaTebHbIE IPOTrPAMMBI.

IIporpamma 1o (Qu3uke ompenenseT o0043aTeJbHOE NPEAMETHOE COIEpKAHUE, YCTAaHABIUBAET
PEKOMEHIyEMYIO [IOCIIEI0BATEILHOCTh U3YUEHHSI TEM U Pa3lesioB yUeOHOro mpeaMeTa ¢ y4éTOM MEXIIPEIMETHBIX
U BHYTPHUIIPEIMETHBIX CBSA3€H, JIOTMKM Y4eOHOro IIpOLECCa, BO3PACTHBIX OCOOEHHOCTEH OOYYaroLIMXCS.
[Iporpamma no ¢u3uke Ha€T NpencTaBICHUE O LEJAX, COACPKAaHUU, O0IIel cTpaTerui 00y4YeHus, BOCIIUTAHUS U
pa3BUTHS 00YYaIOLIUXCs CpeACTBaMH yueOHOro npeamera «dusnka» Ha yriryOJIEéHHOM ypOBHE.

Wzyuenne kypca ¢(usuku yriayOnéHHOro YpOBHs IO3BOJIIET pPEaln30BaTh 3a1adu MpodecCHOHAIBHON
OpHEHTAllM{, HAIIPAaBICHO HA CO3JaHHE YCJIOBMH /Il NPOSBICHUS CBOUX HHTEIUIEKTYAJIBHBIX M TBOPYECKUX
CIOCOOHOCTEH KaXKIIbIM 00yYaroMMCs, KOTOpble HEOOXOAUMBI IS TIPOIOIDKEHHS 00Pa30BaHUs B OPTaHH3AIHIX
npo¢ecCHOHAIBHOI0 00pa30BaHUsl 110 Pa3InYHBIM (PU3UKO-TEXHUYECKUM U HH)KEHEPHBIM CIIELUATIBHOCTSM.

B nmporpamme mo ¢usuke onpenensroTcs IIIaHUPYEMble Pe3ybTaThl OCBOCHHS Kypca (M3UKH HAa YPOBHE
cpemHero oOIIero oOpa3oBaHUS: JMYHOCTHBIC, METAlpeAMETHBIE, IMpeaMeTHble (Ha YriryOJ€HHOM ypOBHE).
Hayuno-MeTomonmornyeckoit OCHOBO#M i pa3paboTKu TpeOOBaHW K IJUYHOCTHBIM, METalpeIMETHBIM H
NPEeIMETHBIM pe3y/bTaTaM OOydYalOIIMXCs, OCBOMBIIMX NPOrpamMMmy Mo (U3UKE Ha YpPOBHE CPEOHEro OOLIero
o0pa3oBaHMs Ha yriIyOJIEHHOM YPOBHE, SIBISIETCS] CUCTEMHO-AEATEIbHOCTHBIH MOIXO.

IIporpaMma 1o (hu3MKe BKIIOYACT:

IUTAHUPYEMBIE PE3YJIbTaThl OCBOEHHS Kypca (HU3HKH Ha YriyOJ€HHOM YpOBHE, B TOM 4YHCIIE IPEAMETHbIE
Pe3yAbTATHI IO TOIaM OOyUCHHS;

coziepkanue yueoHoro mpeameta «Dusnkay 1o rojgam 00y4eHusI.

[MporpaMma mo pu3KuKe UMeET MPUMEPHBIA XapaKTep U MOXKET ObITh UCTIONB30BaHA YUUTENAMH (PU3NKU TS
COCTaBIICHHSI CBOUX Pa0OUYMX MPOrPaMM.

[MporpaMma 1o GpU3UKE HE CKOBBIBAET TBOPUECKYIO HHUIIMATUBY YUUTEJICH U TPEAOCTaBISIET BO3MOKHOCTH
JUISL peai3aiyy Pa3INyHbIX METOJIMYECKHX TOAXO0J0B K MPErnoiaBaHui0 (U3NKH Ha yriyOJIEHHOM YpOBHE MpH
YCIIOBUU COXpaHEHUsI 0053aTeIbHON YacTH CO/IepIKaHus Kypca.

Ousnka Kak Hayka 0 HamOosiee OOIIMX 3aKOHAX NPUPOJBI, BBICTYNAs B KayecTBE y4eOHOro MpeaMeTa B
HIKOJIe, BHOCHUT CYIICCTBEHHBIM BKJIAJ] B CUCTeMY 3HaHHMW 00 okpyxkaromem mupe. llIKonbHBINA Kypc Qu3ukm —
CUCTEMOOOPA3yIONIUH I €CTECTBCHHO-HAYYHbIX YU€OHBIX MPEIMETOB, MOCKOJIBKY (DU3MUYECKUE 3aKOHBI JISXKAT B
OCHOBE IMPOIIECCOB U SIBICHUH, WM3ydyaeMbIX XHMHUeEW, Ouosoruei, ¢pusmueckod reorpadueil U acTpOHOMHUEH.
Hcnonp3oBaHre ¥ akTHBHOE NpUMEHEHHE (U3IMUECKUX 3HAHUIM OINpeNeNuio Xapakrep W OypHOe pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOrHH B cdepe SHEPreTHKH, TPAHCIOPTa, OCBOSHHS KOCMOCA, IONYyYEHHS HOBBIX
MaTepuajoB C 3aJaHHBIMH CBOWCTBaMH. V3ydueHue (QHU3MKH BHOCHT OCHOBHOH BKIaJ B (OPMHpPOBAHHE
€CTEeCTBEHHO-HAYYHOW KapTHHBI MUpa oOydaromierocsi, B OpMHUpOBaHHE YMEHHH MPUMEHSATh HAYYHBIH METOJ
IMO3HAHUA ITPU BBINIOJIHCHUHW UMHA y‘-Ie6HBIX HCCHe}Z[OBaHI/Iﬁ.

B ocHOBy kypca ¢u3uKu Ha ypoOBHE cpellHero o0Iero oopa3oBaHus MOJNOKEH PsiJl UICH, KOTOPbIE MOYXKHO
paccMaTpruBaTh KaK MPUHIMUIILI €T'0 IMTOCTPOCHMUS.

Hoea uenocmnocmu. B COOTBETCTBHM C HEW KypC SBJISETCA JIOTWYECKH 3aBEPIIEHHBIM, OH COIEPKHUT
MaTepuai U3 BCeX pasfieNioB (U3UKH, BKITFOYAET KaK BOIPOCHI KJIACCUYECKOW, TaK U COBPEMEHHOM (DU3UKH.

Hoesn zenepanuzayuu. B cooTBeTCTBUH ¢ Hel MaTepuan Kypca Qu3nKu 0OBbeIUHEH BOKPYr (HU3NUECKUX
Teopuil. Bemymmm B Kypce siBusercss (GOpMUpOBaHME NPEACTABICHUH O CTPYKTYPHBIX YPOBHSX MaTepuH,
BEIIECTBE U TOJIE.

Hoea cymanumapuzayuu. EE peanuzauusi mpennosnaraeT HCIOJIb30BaHHE T'YMaHUTApHOTO MOTEHLHMAa
¢u3nveckoil HayKH, OCMBICICHHE CBSI3M Da3BUTHS (UMK C pa3BuTHeM oOmIecTBa, a TaKke ¢
MHUPOBO33PEHYECKHMH, HDABCTBEHHBIMH M SKOJIOTHUYECKUMHU HPOOIEMaMH.

Hoea npuxnaonon nanpasnennocmu. Kypc ¢usuku yriyOiaEHHOrO YpOBHS MpeanojiaraeT 3HaKOMCTBO C
IIMPOKUM KPYTOM TEXHHYECKHUX U TEXHOJIOTMYECKUX MPHUIOKEHUI H3YUYEeHHBIX TEOPHH M 3aKOHOB. lIpu sTOM
paccMaTpuBarOTCA Ha YpPOBHE OOLIMX MPEICTaBICHUN U COBPEMEHHBIC TEXHUYECKUE YCTPOHCTBA, U TEXHOJIOTHH.



Hoea rkonocuzayuu peanusyerTcsl TOCPEICTBOM BBEACHHS JJIEMEHTOB COJCPKAHMS, ITOCBSIIIEHHBIX
9KOJIOTHYECKUM TIPOOJIEMaM COBPEMEHHOCTH, KOTOPBIE CBA3aHBI C Pa3BUTHEM TCXHHKH M TEXHOJIOTH, a TaKXKe
00CyXIeHMS IPOOIEM PAIIMOHATHFHOTO MPUPOIOTIONE30BAHNS U DKOJIOTHIECKON 0€30TTaCHOCTH.

OcBoeHKe coJiepXaHusi TPOrpaMMbl N0 (DU3KKE JOJDKHO OBITH MOCTPOCHO HA MPUHIIMIIAX CHCTEMHO-
JIeSTeNNbHOCTHOTO Tmonxona. Jms Qusuku peanmzanusi 3TUX TPHHIUINOB 0Oa3upyeTrcs Ha HWCIOJIB30BAHHUH
CaMOCTOSITETTFHOTO JKCIIEPUMEHTa KakK IIOCTOSHHO JeHcTBylomero ¢akropa y4uebHoro mporecca. s
yIIyOIEHHOTO YpPOBHS — JTO CHCTEMa CaMOCTOSATENBHOTO YYCHHUYECKOTO OHKCIEPUMEHTa, BKITFOYAIOIIETO
(hpoHTaNBHBIE YYEHWYECKHE OIBITHI TP W3yYEHWH HOBOTO MaTepHhaia, J1adopaTopHble paboTel W paboTHI
npakTuKyMa. [Ipm 3TOM BO3MOXHBI JBa crocoba peann3anny (U3NYEeCKOro MpakTHKyma. B mepBoM cirydae
MPAaKTHKYM MpoBoanTcs 6o B koHIe 10 u 11 xmacco, mub0 mocie mepBoro u BTOPOTO MOTYTOIMH B KAXKIOM H3
3THX KJaccoB. BTopoii cmocod — 310 nHTEerpanus padoT MpakTHKyMa B CHCTEMY JIAOOPAaTOPHBIX padoT, KOTOPBIE
MPOBOAATCSA B TIporiecce m3ydeHHs pasnena (temsl). [Ipm 3ToM mox paboTamMu MpakTHKyMa ITOHUMAeTCs
CaMOCTOSITETTFHOE HCCIIEIOBaHUE, KOTOPOE MPOBOIUTCS IO PYKOBOJCTBY CBEPHYTOr0, 0000mEHHOTO BHIa 0e3
MOIIArOBOY MHCTPYKLUU.

B mporpamme mo ¢usmke crcreMa y4eHHYECKOTO IKCHEPUMEHTa, J1abopaTOpHBIX padOT W MPaKTHKyMa
MpE/ICTaBIeHA €AWHBIM IepedHeM. BBIOOp TeMaTWKH [UIsi 3TUX BHOB YYCHHUYECKHX IPAKTHUECKHX padoT
OCYIIECTBIISIETCS  YYaCTHUKAaMH OOpa30BaTENbHOTO TIpoIlecca WCXOAsS U3 OCOOCHHOCTEH MOYPOYHOTO
IUTAHUPOBAaHUs M OCHalleHuss kaOuHeTa (usuku. Ilpu 3TOM oOecredynBaeTCs OBJAJACHUE OOYYarONIMMUCS
YMCHHAMU NPOBOAUTH IMPAMBIC U KOCBCHHBIC U3MCPCHUA, UCCIICAOBaHUA 3aBUCHUMOCTEN (1)I/I3I/I‘ICCKI/IX BCJINYUH 1N
IIOCTaHOBKY OIIBITOB I10 IPOBEPKE MPEAT0KEHHBIX TUIIOTES.

Bosblioe BHUMaHKe yAenseTcsl PEUIEHNUI0 PAaCYETHBIX M KaueCTBEHHBIX 3ajad. [Ipu 3ToM mid pacu€THbIX
3a1a4 TPHOPUTETOM SBISIOTCS 3aJadyd C SBHO 3aJlaHHOW M HESABHO 3aJlaHHOW (DU3WYECKOH MOJCIBIO,
MO3BOJIAIONINE TMPUMEHSITh H3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTHM KaK M3 OIHOTO pas3jiena Kypca, TaKk Hu
UHTEIpUpysl NPUMEHEHUE 3HAHMM M3 pasHbIX pa3fesoB. [[s KadyeCTBEHHBIX 3aJad IPUOPUTETOM SIBIISIOTCS
3aaHus Ha OOBACHCHHE/TIPEICKA3aHUEe MIPOTCKAHM (PU3UUECKUX SIBJICHUN M MPOIECCOB B OKPYKAKOIIEH JKU3HH,
TpeOyrolIre BbIOopa (GU3NIECKON MO JIJIsl CUTyalluy IPAKTHKO-OPUESHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusmMu ®PI'OC COO k MaTepHaIbHO-TEXHUYECKOMY OOECTIeYeHHIO Y4eOHOTO
mpoliecca Kype GU3uKy yrryOoJ€HHOTO YPOBHS Ha YPOBHE CPEIHEro OOIIero o0pa3oBaHUs JODKEH U3ydaThCs B
YCIOBUSIX MpeIMeTHOro KabuHera. B kaOuHere (U3MKK JOKHO OBITH HeoOXxomumoe nabopaTropHoe
o0opyZoBaHKe ISl BBIMIOJIHEHUs YKa3aHHBIX B MpPOTrpaMMe Mo (HU3MKE YYEHHYECKHUX OMNBITOB, Ja0OpPaTOPHBIX
paboT 1 paboT MPAKTUKYMa, a TAKIKE JIEMOHCTPAIIMOHHOE 000PY/I0BaHHUE.

JleMoHCTpallmoHHOE 000OpyAOBaHUEe (OPMHUPYETCS B COOTBETCTBHMM C IPHUHIMIOM MHHUMAJIbHOM
JIOCTATOYHOCTH M 00ECIIEYMBAET ITIOCTAHOBKY MEPEUUCIICHHBIX B IPOTrpaMMe Mo (PU3MKE KITFOUEBBIX JEMOHCTPAI[Hi
IJid UCCICAO0BAaHUA H3YYaCMbIX SIBIICHUM U mpouecCCoB, SMIIMPUYCCKUX H Q)YHI[aMeHTaJ'H)HBIX 3aKOHOB, HX
TEXHHUYCCKUX HpHMeHeHHﬁ.

JlaboparopHoe 000pymOBaHHE JIsl YICHUYSCKUX MPAKTUICCKUX PaboT (hOPMHUPYETCS B BUJIC TEMATUICCKUX
KOMIUIEKTOB U 00eCrieunBaeTCs B pacyére OJTHOTO KOMITJIEKTa Ha ByX oOydaronuxcs. TeMaTndeckre KOMIDIEKTH
nabopaTopHOTO O0OPYIOBaHUS MIOJDKHBI OBITH IOCTPOCHBI Ha KOMIUIEKCHOM WCIIOJB30BAHHU aHAJOTOBHIX H
U(POBBIX TPUOOPOB, a TAKIKE KOMITBIOTEPHBIX H3MEPUTEIHHBIX CUCTEM B BHJIE IM(PPOBBIX JTAOOPATOPHIA.

OCHOBHBIMH LETSAMH H3y4YeHUs (DU3UKH B 00IIIEM 00pa30BaHUH SBIISIOTCS:

(hopMuUpOBaHUE WHTEpEca W CTPEMJICHHS OOYYAIOMIMXCS K HAYYHOMY H3yUYEHHIO MPUPOIBI, Pa3BUTHE WX
WHTEIUIEKTYaIbHBIX U TBOPUECKHUX CTIOCOOHOCTEI;

pa3BUTHE TIPEICTABICHWHA O HAydHOM METOje TO3HaHWS W (OPMHpPOBAaHWE HCCIEIOBATEIHCKOTO
OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

(hopMUpOBaHUE HAYYHOTO MHPOBO33PEHHUS KaK pe3yiabTara H3YYCHHUS OCHOB CTPOCHHS MAaTEpUd U
(hyHIIaMEHTAITLHBIX 3aKOHOB (DU3UKH;

(dbopMuUpOBaHUE YMEHHI OOBSCHATH SBJICHHUS C WCIOJIb30BaHHEM (H3MYECKUX 3HAHWA W HAyYHBIX
JIOKA3aTeIIbCTB;

(hopMUpOBaHUE TPEACTABICHUN O POIM (PU3WKU NI Pa3BUTHS JPYTUX ECTECTBEHHBIX HAYK, TEXHUKUA U
TEXHOJIOTHH;

pa3BUTHUE MIPENICTABICHUN O BOBMOXHBIX cdepax Oyaymieit mpodhecCHOHaNbHON NesSTeNbHOCTH, CBSI3aHHbBIX
¢ GU3MKOH, MOATOTOBKA K JajbHeHIIeMy 00y4eHUIO B 3TOM HAIIPABJICHUU.

Hoctmxenne 3Tux Iienell oOecrieyrBaeTcs pEIIeHHUEM CIEeIyIOIIUX 3a]ad B IPOIecce U3ydeHHUs Kypca
(u3nKK Ha ypOBHE cpeHero o0IIero oopa3zoBaHus:



npruoOpeTeHHe CUCTEMBI 3HAHUN 00 OOIMMX (HU3MYECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX, BKIIOUAs
MEXaHHKY, MOJIEKYISIPHYIO (DU3UKY, SIEKTPOIUHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPH3HUKH;

dbopMHpOBaHHE yYMEHHUH MPHMEHITH TEOPETHUECKUE 3HAHUS Ui OObsICHEHHS (U3UYECKUX SIBJICHUU B
MIPHUPO/IE U IS MIPUHATHS MPAKTUYECKUX PEHICHUA B TOBCETHEBHON KU3HH;

OCBOGHHE CIIOCOOOB pEIICHUS pa3jNdHBIX 33/Jad C SBHO 3aJlaHHOW (U3MYECKOW MOJENblo, 3ajad,
MOJIPa3yMEeBaIONINX CaMOCTOSITETIFHOE CO3/aHue (PH3MUECKON MOJIENH, aeKBaTHOW YCIOBHAM 3aJadd, B TOM
YHCIe 337]ad MH)KEHEPHOTO XapaKTepa,

MOHWMaHWe (PU3NIECKUX OCHOB W TPHUHIIMIIOB IEHCTBHUS TEXHHYECKHUX YCTPOWUCTB M TEXHOIOTHYECKUX
MIPOIIECCOB, UX BIHSHUS HA OKPYKAIOIIYIO CPELy;

OBJIQJICHNE METOJaMU CaMOCTOSTENFHOTO IUIAHMUPOBAHHUS M TIPOBEACHUS (PU3MUECKHX HKCIEPUMEHTOB,
aHaIM3a U MHTEePIpETAIK HHPOPMAIUH, OTIPEIETICHHS JOCTOBEPHOCTH TIOTYISHHOTO Pe3ybTaTa;

CO3J1aHUE YCIOBUH JJIs1 PA3BUTHUSL YMEHUM POEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON AESITEIIBHOCTH;

pasBUTHE HHTEpeca K chepam IpodecCHOHATBHON ASSTSIIBHOCTH, CBA3AHHON C (PU3UKOM.

B cootBerctBum ¢ tpeboBanmsmMu PI'OC COO yrayOnéHHBIA ypoBEeHb M3Y4YeHHS y4eOHOTO TMpeaMeTa
«Dusnka» Ha YpOBHE CpegHero ooOmero o0pa3oBaHUS BBIOMpAETCS OOYYAIOMIMMUCS, TUIAHUPYIOIIHMU
MPOI0JDKEHNE 00pa30BaHMUs 0 CIICIHAIBHOCTSM (PH3HKO-TEXHUIECKOTO TPOhHIIS.

Ha m3yuenne ¢usnku (yriayOn€HHBIA YPOBEHB) Ha YPOBHE cpenHero oomiero obpasoanus orBoautcs 340
yacoB: B 10 kiacce — 170 yacos (5 yacoB B Henento), B 11 kiacce — 170 yacos (5 4acoB B HEJCIIO).

[Mpeanaraemelii B mporpamme Mo (u3nke mNepedeHb JTabOpaTOPHBIX M IMPAKTHYECKUX paboT SBISETCS
PEKOMEH/IOBaHHBIM, YUYUTEIb JelaeT BbIOOp NpoBeAcHHsS JabOpaTOpPHBIX pPa0OT W OMBITOB C YYETOM
WHAUBUAYATBHBIX 0COOEHHOCTEN 00yYarOIUXCS.



COJEPXAHUE OBYUYEHUA

10 KITACC

Pa3nen 1. Hayunblii MeTO MO3HAHMS TPUPO/BI.

®dusuka — pyHIaMEeHTaNbHAS Hayka o npupoze. Hay4HbIii MEeTO/ MO3HAHUS U METOJIbI UCCIICIOBAHUS
(UBUYCCKUX SBIICHHIA.

DKCIEPUMEHT U TEOPHsI B MPOIIECCe MO3HAHMs MPUPo bl HabmoqeHre u 3KCIepUMEHT B (JU3HKE.

CrocoObl m3MepeHus: (U3NYECKUX BEIUYMH (aHAJIOTOBBbIE W NU(GPOBBIC U3MEPUTEIBHBIC TPUOOPHI,
KOMITbIOTEPHBIE TaTYUKOBBIC CUCTEMBI).

[NorpemHocTy U3MepeHUH QPU3NICSCKUX BeTNYHH (a0COMIOTHAS M OTHOCUTEIIbHAS).

MopnenvpoBanue (DU3MUECKUX SIBICHUH M TPOIECCOB (MaTepHaibHas TOYKA, aOCOJIOTHO TBEPIOC
TEJO, UIeabHas KUJIKOCTh, UACAIBbHBIN ra3, TOUCUHBIH 3apsa). [ unoresa. @uznyeckuii 3aKOH, IPAHULIBI €TI0
npumMeHuMocTH. Dusnueckast TEOpHsl.

Pone u MecTto pu3uku B (OpMUPOBAHUH COBPEMEHHOW HAayYHOW KapTUHBI MUpPA, B MPAKTHYECKOM
JEeATEeILHOCTH JIIOJICH.

Yuenuueckuii sxcnepumenm, nabopamopHule padomot, RPAKMUKYM.

W3mepenne cuiibl TOKAa W HANPSOKEHUS B IIEMH IOCTOSHHOTO TOKa MPH IOMOIIM aHAJIOTOBBIX U
UG POBBIX U3MEPHUTEIBHBIX TPHUOOPOB.

3HakoMcTBO ¢ nu(poBoii 1aboparopueii mo gusuke. [Ipumepsl n3MepeHus: GU3NUECKUX BENUIHH MPU
MTOMOIIA KOMITBIOTEPHBIX JTaTYHKOB.

Pasznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexaanueckoe ABmkeHne. OTHOCUTENBHOCTh MEXaHHYECKOTO MBIKEeHNA. CrucTemMa oTcuéTa.

[Ipsimast 1 oOpaTHas 330291 MEXaHUKH.

Pamuyc-BexkTop MaTepualbHOW TOYKH, €T0 MPOEKIIMA Ha OCH CHCTEMBI KOOPAWHAT. TpaeKTopus.

Ilepememenne, CKOpOCTh (CpemHss CKOPOCTh, MTHOBEHHAs CKOPOCTh) W YCKOPEHHE MaTepHabHON
TOYKH, UX TTPOEKIINU HA OCH CUCTEMBI KoopauHaT. Clo)KeHHe ITepeMenIeHrd U CII0KEHHE CKOPOCTEH.

PaBHOMEpPHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE JBIKEHHE. 3aBUCUMOCTh KOOPIWHAT, CKOPOCTH,
YCKOpPEHUS U ITyTH MaTepUANBHON TOUYKHM OT BpEMEHH U UX TpaduKH.

CBo0OogHOE TajieHne. Y CKOpeHne CBOOOIHOTO MajieHus. [[BrmkeHne Tena, OpOIMIEHHOTO O] YIJIOM K
TOPU30HTY. 3aBUCHUMOCTh KOOPAWHAT, CKOPOCTH W YCKOPEHHsI MaTepHaIbHOW TOYKH OT BPEMEHH U WX
rpaduku.

KpuBonuneitHoe nBuxeHue. [[BrkeHre MaTEpUAbHON TOUYKU MO OKPYKHOCTH. YTJIOBas U JIMHEWHas
ckopocth. llepumog w wacrora oOpamenus. lLleHTpocTpemuTensHoe (HOpMallbHOE), KacaTelbHOe
(TaHTEHIIMATBFHOE) U MTOJIHOE YCKOPEHHE MaTepUaIbHON TOUKH.

TexHUYecKre yCTPONUCTBA U TEXHOJIOTHMUYECKUE MPOLIECCHI: CIIUAOMETD, IBHKEHHUE CHAPSIAOB, IIETTHBIE,
mectepéHUYaThIe M PEMEHHBIE ITepeIaur, CKOPOCTHBIE JTH(THI.

Jemoncmpayuu.

Mopnenb cucTeMBbI OTCUETA, WILTFOCTPAIUS KHHEMATHIECKIX XapaKTEPUCTHK JIBIKEHISL.

Crioco0bl UCCIICI0BAHMUS JBHIKECHHUIA.

Wnmroctpanus mpeaenbHOro mepexoia 1 i3MEPEHHE MTHOBEHHOW CKOPOCTH.

[IpeoOpazoBaHue IBUKEHHI C UCIIOIb30BAHUEM MEXaHHU3MOB.

ITameHne Ten B BO3AyXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmroienue qBuxkeHus Tena, OpOIICHHOIO 0] YIJIOM K TOPU30HTY M TOPU3OHTAIBHO.

Hampasnenue CKOpOCTH IpH ABUKEHUH 110 OKPY>KHOCTH.

IIpeoOpazoBaHue yIriIOBOH CKOPOCTH B PELYKTOPE.

CpaBHEHHE TyTEH, TPAeKTOPHUI, CKOPOCTEH ABMXCHHSI OJHOTO M TOTO K€ Tejla B Pa3HBIX CHCTEMax
OTCYETA.

Yuenuueckuii axkcnepumenm, nabopamopnuvie padonvl, RPAKMUKYM.

N3ydyenne HepaBHOMEPHOTO IBIDKCHUS C TIEIBIO OTPESICHISI MTHOBEHHOW CKOPOCTH.

N3mepenne ycKOpeHUS TMPH MPSIMOJIMHEHHOM paBHOYCKOPEHHOM [BIDKEHHUH 110 HAKIOHHOM
TJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHHU ITPU PABHOYCKOPEHHOM JBUKECHUU.

M3mepenne ycKopeHHs CBOOOJHOTO TManeHUs (PEKOMEHIOBAHO HCIIONIB30BAaHUE ITH(DPOBOMA
nmabopaTopun).

W3yduenne nBmwKeHHWS Tena, OpOIIEHHOTO TOPH3OHTANIbHO. IIpoBepka THIIOTE3BI O TPAMOM
MPONOPLIMOHAIILHOM 3aBUCUMOCTH MEX]Y 1aJbHOCTBIO IOJETA U HAYAJIbHOU CKOPOCTBIO TENA.

M3yueHue ABMKEHUS Tella IO OKPY>KHOCTHU C OCTOSTHHOM 110 MOJIYJIFO CKOPOCTBIO.

HccnenoBanne 3aBHCUMOCTHY TIepro1a 00paieHrsi KOHUYECKOTO MasTHAKA OT €r0 apaMeTpOB.

Tema 2. /lunamuxa.

IlepBriit 3akon HproToHa. MHepuuanbHple cucteMbl orcuéra. [IpuHIMO oTHOCHUTENbHOCTU [ anumes.
Hewnnepuunanpabie cucTeMbl 0TCUETA (OTIpeIeIeHre, IPUMEPHI).

Macca tena. Cuna. [IpyHIMn cyneprno3unuu cui.

Bropoii 3akon HeroToHa 1151 MaTepuaIbHOM TOUKHU.

Tperuii 3akoH HproTOHA [U1s1 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PaBUTALIMOHHON M MHEPTHOM MaccChl.

Cuna TspKecTH. 3aBHUCHMOCTh YCKOPEHHSI CBOOOJHOTO TaJeHHs OT BBICOTHI HaJl TOBEPXHOCTHIO
TUTAaHETHl M OT reorpaduyeckoll mUpoThl. J[BrkeHrne HEOECHBIX Teld M WX CIYTHHKOB. 3akoHbl Kemiepa.
IlepBas kocMHUYECKast CKOPOCTb.

Cuna ynpyroctu. 3akon ['yka. Bec Tena. Bec Tena, IBHKYIIErocs ¢ yCKOPEHUEM.

Cuna tpenusi. Cyxoe tpeHue. Cuiia TPEHHUS CKOJBXKCHHS M cuia TpeHus mnokos. KoadduiueHrt
Tperus. Cuia CONpPOTUBICHUS MpPH JABMXKEHHUU Tella B KUAKOCTU WM rase, e€ 3aBHUCHMOCTb OT CKOPOCTH
OTHOCHUTEJIFHOTO JBM)KEHUSI.

Hasnenue. 'mapocratudeckoe naBnenue. Cuna Apxumena.

TexHu4Yeckne yCTpoilCTBa M TEXHOJOTHYECKHE MPOLECCHI: MOAUINITHUKY, JTBUKEHHE HCKYCCTBEHHBIX
CITyTHHKOB.

Hemoncmpayuu.

Habnronenue aBmkeHUs Te B MHEPIUAIBHBIX M HEMHEPLHUAIBHBIX CUCTEMaxX OTCUETa.

IIpyuHIMI OTHOCUTENBHOCTH.

Kauyenne nByX IMIMHIPOB WMJIM IIApOB Pa3HOl Macchl ¢ OJMHAKOBBIM YCKOPEHHEM OTHOCHUTEIHHO
HEUHEPLHUAIBHON CUCTEMBI OTCUETA.

CpaBHEHHE paBHOJIEHCTBYIONIEH NMPUIOKEHHBIX K TNy CHUJ C NMPOMU3BEIEHHWEM MAacChl Tela Ha €ro
YCKOpPEHHE B MHEPLIUAIBHOM CHUCTEME OTCUETA.

PaBeHCTBO cuil, BO3HUKAIOIIMX B PE3YJIbTATE B3aUMOJICHCTBUS TE.

W3mepenne Macc 1o B3aUMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yckopeHHOM NoAbEME U MaJCHUU.

LenTpoOexHbIe MEXaHU3MBI.

CpaBHEHME CUJT TPEHUSA [TOKOS, KAYEHUS U CKOJIbKEHUSL.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomot, NPAKMUKYM.

N3mMepenne paBHOJCHCTBYIONIEH CHII IPH ABMKEHUHU OpyCKa 10 HAKJIOHHOW IIIOCKOCTH.

[IpoBepka rUMOTE3bI O HE3AaBUCHMOCTH BPEMEHHU JBWKEHHS OpycKa IO HAKJIOHHOHW IUIOCKOCTH Ha
33/IaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIINX B MIPYKHHE U PE3UHOBOM 00pasIle, OT MX
nedhopMarum.

W3ydeHre ABY>KEHUS] CHCTEMBI TEJI, CBSA3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JIETKUi OJI0K.

H3mepenne koddduienTa TpeHus 1o BeIUUHHE YIIoBoro kodddurmenta 3aBucuMoctt Fop,(N).

HccnenoBanue qBMKeHUS OpyCcKa IO HAKIIOHHOM IJIOCKOCTH € TIepEeMEHHBIM KO3(DPUIIMEHTOM TPEHUSI.

N3yueHue ABMKEHUS Ipy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpAOe Teno. [locTymatensHoe M BpamaTeabHOE IBMXKEHHE TBEpAOro Tena. MoMeHT
CHJIBI OTHOCUTENBHO ocH BpamieHus. [lnedo cumnbl. CrioskeHne cuil, IpUIOKEeHHBIX K TBEpAOMY Teny. LlenTp
TSOKECTH Tela.

YcnoBus paBHOBECHS TBEPAOTO Tena.

VYcroitunBoe, HEyCTOWINBOE, 0€3pa3InIHOe PaBHOBECHE.



TexHu4ueckue YCTpONCTBA M TEXHOJOTMYECKHUE TMPOLECChl: KPOHIITEHH, CTPOUTEIbHBIA KpaH,
penéTyarbie KOHCTPYKLHUU.

Hemoncmpayuu.

YcioBusi paBHOBECHS.

Buns paBHoBecus.

Yuenuueckuii 3xkcnepumenm, nabopamopHsie padomol, NPAKMUKYM.

Hccnenoanue ycinoBuil paBHOBeCHs TBEPAOTO Teja, UIMEIOIIETO OCh BPaAICHUS.

KonctpynpoBaHue KpOHIITEHHOB U pacy€T CUII yIPYTOCTH.

M3yueHue ycTOHYMBOCTH TBEPAOTO TEJA, UMEIOLIETO MIOMIAAb OIIOPHL.

Tema 4. 3akonvl cOXpaneHus 6 Mexanuke.

Nmnynsc MaTepuanbHOM TOUYKHM, CHCTEMBl MaTepuHajbHBIX Touyek. LleHTp Macc cucTemsl
MaTepuanbHbIX ToueK. Teopema o ABMKEHUH LIEHTpa Macc.

Nmnynbe cuitbl 1 UI3MEHEHUE UMITYJIbCA Tela.

3aKOH COXPAaHEHUs UMITYJIbCA.

PeaxTtuBHOE NBUXKEHUE.

MoMmeHT uMIynbca MaTepuanbHOM Touku. IIpenctaBieHue o COXpaHEHMM MOMEHTAa HMITYyJbca B
HEHTPaTbHBIX MOJIAX.

Pabora cuisl Ha MaJloM U Ha KOHEYHOM TNepeMenieHun. [ paduieckoe npeacraBicHue paboThl CUIBL.

MOIIHOCTE CUJIBI.

Kunernyeckasi sHeprusi mMarepuaibHOW TOYKH. Teopema 00 HM3MEHEHMHM KHHETHUECKOW JHEPrHU
MaTepUalIbHON TOYKH.

IloreHuumanbHple W HemoTeHIHalbHble cuiibl. [loTeHnuanbHas sHeprud. [loTeHuuanbHas 3HEPTUs
yrpyro aeGopMUpoBaHHON Npy>KUHEL. [loTeHMaIbpHas SJHEPTHS Tela B OTHOPOAHOM I'PaBUTALIMOHHOM TIOJIE.
[MoreHnnanbHas SHEPrHs Teja B TPAaBUTAMOHHOM I0Jie OAHOPOJHOrO Iapa (BHYTPH M BHE Inapa). Bropas
KOCMHUYECKas CKOpPOCTb. TpeThsi KocMHUYeCcKasi CKOPOCTb.

CBs3b pabOTHl HEMOTCHIUATBHBIX CHJI C U3MEHEHHUEM MEXaHWYeCKOW DHEPIHMM CHUCTEMBI Tej. 3aKOH
COXpaHEHUsI MEXaHUYECKON SHEPTUH.

VYipyrue u Heynpyrvue CTOJIKHOBEHHUS.

YpaBHeHnue bepHyinu 175 uaeanbHOW )KUJKOCTH KaK CJIEACTBUE 3aKOHA COXPAHEHUS MEXaHUYECKOU
SHEPTHUH.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLECCH: ABMKEHUE PAKET, BOJIOMET, KOMIED,
MIPYKUHHBIH MMUCTOJIET, THPOCKOII, PUTypHOE KaTaHHE Ha KOHbKaX.

Jemoncmpayuu.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

N3mepeHne MOIHOCTH CHUIIBI.

W3MeHeHue sHepruu Temna Mpy COBEPIIeHHH PabOTHI.

B3aumMHble mpeBpallleHUs KUHETUYECKOW M MOTEHUUANIbHOW SHEPTrUil MpU ACHCTBUU HA TEJNO CHUJIBI
TSXKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHre SHepruu pu CBOOOTHOM TaJICHHH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomot, NPAKMUKYM.

N3mepenne nMiynbca Teja 1o TOPMO3HOMY ITYTH.

W3mepeHue cuitbl TSTH, CKOPOCTH MOJEIH SIIEKTPOMOOWIIS M MOIITHOCTH CHJIBI TSTH.

CpaBHEHHE U3MEHEHUSI UMITYJIbCA TEJa C UMITYJIBCOM CHUJIBL.

Hccnenoanue coxpaHeHUs UMITYJIbCA NPU YIIPYTOM B3aUMOJICHCTBUU.

W3mepenne KMHETHYECKON 3HEPTUH Tella TI0 TOPMO3HOMY ITyTH.

CpaBHEeHME U3MEHEHUS TIOTCHIIMATBLHON YHEPTUU TIPY>KUHBI C PA0OTOM CHJIBI TPEHHUSL.

Onpenenenue pabOTHI CUITBI TPEHHS NIPU ABMKEHUH TEJIa 0 HAKJIOHHOHN IJIOCKOCTH.

Pasnen 3. MoJiekyasipaas pu3nKa 1 TepMOIUHAMUKA.

Tema 1. OcHogbl MONEKYAAPHO-KUHEMUYECKOI Meopuu.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYIsIpHO-KnHeTHdeckoi Teopun (MKT), ux omeITHOE 00OCHOBaHWME.
Jduddysus. BpoyHoBckoe nBmxkeHue. XapakTep JBMKCHUS U B3aUMOJCHCTBHS 4YacTUI] BemiecTBa. Mojenu



CTPOCHHUS Ta30B, KUIKOCTEH W TBEPABIX TN M OOBSICHCHHE CBOWCTB BEIIECTBA HA OCHOBE DTHUX MOJCIICH.
Macca u pazmeps MosieKkyn (atomoB). KommdecTBo Bemectsa. [locTossHHass ABoraapo.

TemnoBoe paBHOBecHe. TemriepaTypa u cioco0s! e€ m3mepenus. [llkana Temmneparyp Lleascust.

Mopnens uAeambHOTO Ta3a B MOJIEKYJSIPHO-KMHETHYECKOW TEOPWHM: YaCTHIBl Ta3a JABMKYTCS
Xa0THYECKH U HE B3aMMOJIEHCTBYIOT IPYT C JPYTOM.

l'azoBple 3akoHBl. YpaBHeHme MenneneeBa—Kanelipona. AOcomoTHas Temmeparypa (IIKaia
temneparyp Kenpsuna). 3akon JlampToHa. M30mporieccsl B HASATbHOM Ta3e ¢ MOCTOSHHBIM KOJHMYECTBOM
BemiecTBa. | padudeckoe npencraBieHre H30MPOIIECCOB: H30TEPMa, H30X0pa, n300apa.

CBsi3p MEXIy MHaBI€HHEM W CpeIHeH KWHETHYECKOW OJHEepPruei IMOCTYMAaTeIbHOTO TEIIOBOTO
IBIKCHHUS MOJIGKYJI HIEalbHOTO Tra3a (OCHOBHOE YpaBHEHHE MOJICKYISIPHO-KHHETHYECKOH TEeopHH
WJIealIbHOTO Ta3a).

CBs3p  aOCONIIOTHOIM TeMIlepaTypbl TEPMOJUHAMHYCCKOW CHUCTEMBI CO CpPEIHEH KHHETHYSCKOU
SHEPTHUeH MOCTYNATEeNLHOrO TEIIOBOTO ABMKCHUS €€ YaCTHII.

TexHHuecKre YCTPOWCTBA M TEXHOJOTMYECKHE IPOLECCH: TEPMOMETp, OapoMeTp, IMoIyueHHe
HaHOMaTEepHaJOB.

Hemoncmpayuu.

Mopenu ABUKCHUS YaCTHUIL BEIIECTRA.

Moenb 6pOYHOBCKOTO JIBHIKCHUSL.

Buneopomnuk ¢ 3anuchio peaqbHOro OpOyHOBCKOTO JBHYKEHHUS.

Hduddysus xuakocTei.

Mogens onbita [ITepHa.

IIputskeHue MOJIEKYII.

Mojenu KpuCTaJUIMYECKUX PEIIETOK.

Habnronenue u uccieioBaHne H30MPOIIECCOB.

Yuenuueckuii 3xkcnepumenm, nabopamopnuvie padomoi, PAKMUKYM.

HccnenoBanue mpoliecca yCTAaHOBJICHHS TETJIOBOTO PAaBHOBECHS TPH TEIJIOOOMEHE MEXKIy TOpsiued u
XOJIOZHOM BOJOH.

N3yyeHne n30TepMUUECKOTO TIpoliecca (PEKOMEHI0BaHO HCIIOIb30BaHNe U(POBOi 1abopaTtopun).

N3yuenne n30XopHOro mporecca.

N3yuenne n3006apHOTO mpoliecca.

IIpoBepka ypaBHEHHS COCTOSHHSL.

Tema 2. Tepmoounamuxa. Tennosvie mawiunwt.

Tepmonunamuueckas (Tl) cucrema. 3aganrie BHEITHUX YCIOBUH AJI TEPMOIMHAMUYECKOW CHCTEMBI.
Buemnue u BHyTpeHHHe mapameTpsl. [lapaMeTpbl TepMOIUHAMHYECKON CHCTEMBI KaK CpEeJIHUE 3HAYCHUS
BEJIMYWH, ONUCHIBAIONINX €€ COCTOSHUE Ha MUKPOCKOIIYECKOM YPOBHE.

HyneBoe nawano tepmonnHamMuku. CaMONPON3BOIIbHAS PENTaKCANNs TEPMOJUHAMHYECKON CUCTEMBI K
TETUIOBOMY PaBHOBECHIO.

Mopnens umeanbHOTO Ta3a B TEPMOIMHAMUKE — CHCTEMa YypaBHEHHiA: ypaBHeHHWE MeHjeneeBa—
Krnaneiipona u BbIpaKeHHE IJIs BHYTPEHHEW HSHEPrUH. YCJIOBUS MPUMEHUMOCTH STOW MOJETH: HH3Kas
KOHIICHTpAIlMsl YacTHIl, BBICOKHE TeMIepaTyphl. BeipakeHue Il BHYTpEHHEW SHEPrHH OJIHOATOMHOIO
W7eabHOTO Ta3a.

KBaszucrarndeckue u HeCTaTUIECKHE MTPOIECCHI.

OnemeHTapHass pabora B TepMoaWHamMuKke. Breramcienue paboTsl mo rpaduky mporecca Ha pV-
Juarpamme.

Temmonepenaya Kak croco0 M3MEHEHWs BHYTPEHHEH 3HEPTUU TEPMOJUHAMHYECKOW CUCTEMBI Oe3
coBepiieHus paboTel. KOHBEKIHS, TEITUTONMPOBOAHOCTD, U3ITyUeHHE.

KonnuectBo TtemnoTsl. TemnoéMKocTh Tena. YAenbHas W MOJSpHAs TEIIOEMKOCTH BEIIECTBA.
VYpaBuenue Maiiepa. VYaenbHas TeEIUIOTa CropaHds ToOIJIMBa. Pacuér konMyecTBa TEIUIOTHL MpU
tertonepenaye. [lonstue o6 agnadbaTHOM mporecce.

[MepBbiii 3aK0H TepMOJUHAMUKH. BHyTpeHHss sHeprus. KonwmuecTBo TEIUIOTH W paboTa Kak Mephbl
W3MEHECHUS BHYTPEHHEH YHEPTUH TEPMOIMHAMUICCKON CHCTEMEI.

Bropoii 3akOoH TepMOAMHAMUKH JJIs PaBHOBECHBIX IIPOIECCOB: UYEpe3 3aJaHHOE pPABHOBECHOE
COCTOSIHHE TePMOJIMHAMHUYECKON CUCTEMBI TPOXOIUT SANHCTBEHHAS aanabara. AGCOIIOTHAS TeMIiepaTypa.



Bropoii 3ak0H TepMOIUHAMUKH ISl HEPABHOBECHBIX IPOIIECCOB: HEBO3MOXHO TNEpEaTh TEIUIOTY OT
Oomee xomomHOro Tema K Oosee Harperomy 6e3 kommencanmu (Kmaysmyc). HeoOpatnMocTh MpUpPOTHBIX
MIPOIIECCOB.

IIpunmune! aeiictus TernoBbix MamuH. KITI.

Maxkcumansnoe 3nauenne KIT/I. [uxn Kapho.

OKOJIOTMYECKHE AacleKThl HCIIONB30BaHUS TEIDIOBBIX JBHraTenell. TermioBoe 3arps3HEHHE
OKpPY’KaroILlEel cpepl.

TexHUYeCcKNe YCTPOMCTBA U TEXHOIOTHYECKHE TTPOIIECCHI: XOMOMIBHIK, KOHAUIINOHED, TU3eTbHBINA U
KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOWHA, TONYYCHHWE CBEPXHU3KUX TEMIEpaTyp, YTHIN3aIHS
«TETUJIOBBIX» OTXOOB C MCIOJIB30BAaHUEM TEIIOBOTO HACOCA, YTHIM3AINs OMOOPTaHWMYECKOTO TOTUINBA IS
BBIPA0OTKH «TEIIOBOM» U 3JICKTPOIHECPTHH.

Hemoncmpayuu.

N3MeHeHue TeMiieparypsl py aauadaTHIeCKOM PaCIIUPCHHH.

BosaymHoe orauso.

CpaBHEHHE YACIbHBIX TCINIOEMKOCTEH BEIIECTB.

CriocoObl U3MEHEHUS BHYTPCHHEH 3HEpruy.

HccnenoBanue agnabaTHOro Tpoliecca.

KoMmbroTepHbie MOJIETHN TEIUIOBBIX ABUTATEICH.

Yuenuueckuii axkcnepumenm, nabopamopnuvie padomoi, PAKMUKYM.

N3mepeHne ynenbHON TEIIOEMKOCTH.

Hccnenosanue mpoliecca OCThIBAaHUS BEIECTBA.

HccnenoBanue aguabaTHOrO Tpoliecca.

N3ydeHne B3aMMOCBSI3M SHEPTHUM MEKMOJICKYJISPHOTO B3aMMOJCHCTBUS U TEMIEPATyphl KHUIICHUS
JKUIKOCTEH.

Tema 3. Acpezammnsie cocmoanusa eeutecmea. PDazosvle nepexoowl.

[TapooOpa3oBanue U KOHACHCANUs. VicmapeHue u KuneHue. Y iejbHas TEIUioTa napooOpa3oBaHusl.

Haceimennple ¥ HeHachIIeHHBIE Tapbl. KadecTBeHHass 3aBUCUMOCTh IUIOTHOCTH U JIaBJICHUSA
HACBHIIIEHHOTO Tlapa OT TEeMIIEPaTypbl, UX HE3aBUCHMOCTh OT 00bEMa HACHIIEHHOTO Mapa. 3aBHCHMOCTb
TEMIIEPATyPhI KUIICHUS OT AaBJICHUS B )KUKOCTH.

BrnaxxHocTh Bo3ayxa. AGCOTIOTHASI U OTHOCUTEIIbHAS BIAXKHOCTD.

Teépmoe Teno. Kpucramimueckue u amopgHbie Teaa. AHU30TPONHS CBOMCTB KprucTaiuioB. [lnaBienne
Y KpUCTaJUTn3anus. Y IenbHas TerutoTa tuiapneHus. Cyomumanust.

Hedopmanuu 1BEpmoro Ttena. Pactsikenme u cxartue. Caur. Moayne HOwra. Ilpemen ympyrux
nedopMaruii.

TenmoBoe pacmmpeHre >KHAKOCTeH U TBEPIBIX Ted, OOBEMHOE W IIMHEHHOE paclIupeHwe.
AHTapMOHH3M TEIUTOBBIX KOJIEOAHWH YacTHIl BEUIeCTBa KaK IMPHUYMHA TETUIOBOTO paCIIMpeHus Ted (Ha
KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEpTUH B (Pa30BHIX MEpexo/ax.

YpaBHEeHHE TETIOBOTO OalaHca.

IloBepxHocTHOe HaTshkeHHe. KoadduumeHT moBepXHOCTHOTO HaTshKeHHsS. KanmmiuisipHbIe SBICHHUS.
JlaBneHre noji HICKpUBJIEHHOMN MMOBEPXHOCTHIO kuUIKocTH. Dopmyra Jlammaca.

TexHUYecKre YCTPOWCTBA W TEXHOJOTHMYECKHE TPOLECCHI: JKHUIKAE KpPUCTAIUIBl, COBPEMEHHBIC
MaTepuabl.

Jemoncmpayuu.

TemnoBoe pacuIpeHue.

CBoiicTBa HACHIIIICHHBIX HApPOB.

Kunenne. Kunenne npu moHMKEHHOM JIaBIICHUH.

W3mepenne cuiibl TOBEPXHOCTHOTO HATSKCHHSL.

OnBITH ¢ MBUTBHBIMU TUIEHKAMHU.

CmaunBanme.

KanusuispHble sSIBJICHUS.

Mopnenu HEeHBIOTOHOBCKOM KHUAKOCTH.

Croco0bI M3MepeHUs BIIAYKHOCTH.



HccnenoBanne HarpeBaHus U TUTaBIIEHHS KPUCTAITMYECKOTO BEIIECTBA.

Bugsr nedopmaruii.

Hab6monenune Manbix nedhopMaiimid.

Yuenuueckuii 3xkcnepumenm, nabopamophusie padomol, NPAKMUKYM.

M3yueHue 3aKOHOMEPHOCTEN UCTIAPEHUS )KUJIKOCTEN.

M3mepenue yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

M3yueHue CBOMCTB HACBHIEHHBIX APOB.

M3mepenne abCOMIOTHON BIIAKHOCTH BO3/IyXa M OIEHKA MAcChI TapOB B TTOMEIICHH.

M3mepenne ko3 durmenTa MOBepXHOCTHOTO HATSKCHIS.

Wsmepenne moxymst FOwra.

HccnenoBanue 3aBUCUMOCTH Ae(opMaliuy pe3nHOBOro 00pasua OT NMPUI0KEHHON K HEMY CHIIBL.

Pasnen 4. dnexkTpoannHnaMuka.

Tema 1. Inekmpuueckoe noie.

OnexTpu3anus Ted U €€ MpOSBICHHA. OJIEKTpUUeCKUd 3apsan. JlBa BuIa JIEKTPUUECKHUX 3apsioB.
IIpoBOAHMKH, AUANEKTPUKU U MOTYTIPOBOAHUKHU. DJIEMEHTAPHBIN JIEKTPUUECKUN 3apsii. 3aKOH COXpaHEHHUs
3IEKTPUYECKOr0 3apsia.

BzaumoneiictBue 3apsinoB. Toueunsie 3apsasl. 3akoH Kymona.

Onektpuyeckoe nose. Ero neiicTBue Ha 3IeKTpUUECKUE 3apsiibl.

Hanpsok€HHOCTD dmekTpudeckoro moiisi. [IpoOHblid 3apsa. JIuHUKM HanpspKEHHOCTH IIEKTPUYECKOTO
noJist. OTHOPOJIHOE NEKTPHUUECKOE TI0JIE.

IloTeHIIMaNnbHOCTh  3JEKTPOCTATHYECKOro Tojs. Pa3HOCT MOTEHHMAIOB W HampsiKeHHE.
IloTrenumanbHas sHeprust 3apsjaa B 3JIEKTpOCTaTHYecKoM Ioiie. lloTeHIman 3aeKTpoCTaTUYecKOro IOJIA.
CBs13p HaNPsHKEHHOCTH TMOJISA M Pa3HOCTH MOTEHIMAJIOB JJIsl JIEKTPOCTATHYECKOTO MOJIs (KaK OJHOPOIHOTO,
TaK ¥ HEOTHOPOIHOTO).

[IpuHLIMT CYyneprno3uNy 3IEKTPUIECKUX MOJeH.

[Tone Toueunoro 3apsiaa. Ilone paBHOMepHO 3apspkeHHON cdephl. [lone paBHOMEPHO 3apsHKEHHOTO TI0
00Bémy miapa. [lone paBHOMEpHO 3apsHKEHHON OCCKOHEYHOM MI0CKOCTH. KapTHHBI JIMHUE HanpsHKEHHOCTH
3TUX TOJIEN U IKBUNIOTEHUIUAJIbHBIX TOBEPXHOCTEM.

IIpoBOAHUKH B 3JIEKTPOCTATHUECKOM I0JIE. Y CJIOBHE PAaBHOBECHS 3apsIIOB.

JMdIeKTpUKH B 3IEKTPOCTaTHUECKOM ToJIe. JuaiekTpuieckast MPOHUIIAeMOCTh BEIIECTBA.

Konpuencarop. DnekTpoéMKOCTh KOHACHCATOPA. DIEKTPOEMKOCTD IIIOCKOTO KOHIEHCATOPA.

[NapamrensHOE coeqrHeHNEe KOHIeHCaTopoB. [locnenoBarenbHOe coeIMHEHNE KOHIEHCATOPOB.

DHeprus 3apsHKeHHOTO KOHASHCATOopa.

JIBrkeHHe 3apsKeHHOW YaCTHITBI B OJTHOPOTHOM AJIEKTPHYECKOM TIOJIE.

TexHn4Yeckre  yCTPOWCTBA W TEXHOJOTHMYECKHE TIPOIECCHI:  DIIEKTPOCKON,  JIIEKTPOMETP,
AJIEKTPOCTATHYECKAs 3alllUTa, 3a3eMJICHHE AIIEKTPOIIPHOOPOB, KOHACHCATOPHL, TeHepaTop Ban ne ['paada.

Jemoncmpayuu.

YCTpoHCTBO M MPUHINI JEUCTBHA DIIEKTPOMETPA.

DNEKTPUUYECKOE TTOJIE 3aPSDKEHHBIX MTAPUKOB.

DIEKTPUUYECKOE TTOJIE IBYX 3apsKEHHBIX TUTACTHH.

Mopens anekTpocTatnieckoro reneparopa (Ban ne ['paada).

[TpoBOHUKH B AIIEKTPUIECKOM IIOJIE.

OnekTpocTaTuyecKas 3amuTa.

YCcTpoHCTBO U IeCTBHE KOHJIEHCATOPA MTOCTOSHHON U EPEMEHHON EMKOCTH.

3aBUCHMOCTD 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOMAAM IUIACTHH, PACCTOSHUS MEXITY
HUMH U JUBIEKTPUUECKON TPOHUIIAEMOCTH.

OHeprus 3MEeKTPUUECKOro MOoJIs 3apsHKEHHOr0 KOHAEHCATopa.

3apsiaka v pa3psiika KOHAEHCATOpa yepe3 pe3ucTop.

Yuenuueckuii 3xcnepumenm, nabopamopnusie padbomoi, NPAKMUKYM.

OrneHka CHI1 B3aMMOICHCTBHS 3apsHKEHHBIX TEI.

Habmroienue npeBpaiieHns SHEPTHH 3apsHKEHHOTO KOHJICHCATOPa B SHEPTHIO W3TYYEHHsI CBETOAMO/IA.

N3ydenune mpoTekaHus TOKa B LIEIH, COAEPKAIIEH KOHAEHCATOP.



Pacripenenenne pa3sHOCTH TOTEHIMAIOB (HAMpPsDKEHHUS) TPH  TOCIETOBATEIFHOM COEIWHEHHUH
KOHJICHCAaTOPOB.

HccnenoBanne pa3psaa KOHASHCATOPA Ye€Pe3 PE3UCTOP.

Tema 2. [locmoannbtit IneKmpuyecKuil mox.

Cuna toxka. [locToSHHBIH TOK.

YcnoBus CyIiecTBOBaHUS ITOCTOSTHHOTO 3JIeKTprdecKkoro Toka. Mcrounmku Toka. Hampsoxenwme U m
QHACE.

3akon Oma 1S y9acTKa IeTH.

DNEKTPUYECKOE COMPOTHUBIICHHUE. 3aBHCHMOCTh COMPOTUBICHHUA OJHOPOJHOTO IMPOBOJHHKA OT €ro
JUTHHBI ¥ TUTOIIA ! TIONIEPEYHOTO CeUeHUs. Y AeTbHOE COMPOTHUBIICHHNE BEIIEeCTBA.

IlocnenoBatenbHOe, MapanelbHOE, CMEIIAHHOE COEAMHEHUE MPOBOAHMKOB. Pacuér pa3BeTBIEHHBIX
anekTpuyeckux nenei. [pasuna Kupxroga.

Pabora snexkrpudeckoro Toka. 3akon xoyns—JIenua.

MOoOIIHOCTb ANIEKTPUUECKOro TOKa. TernoBas MOILTHOCT, BBIAEIsAEMas HA PE3UCTOPE.

OJIC u BHyTpeHHEe CONpPOTHBIICHUE MCTOYHWKA TOKa. 3akoH Oma i TOJTHOW (3aMKHYTOM)
3NeKTpUYecKoi 1ieny. MOIHOCTh UCTOUHUKA TOKa. KopoTKkoe 3aMbIkaHue.

Konzencartop B 11emu NOCTOSHHOTO TOKA.

TexHu4yeckne ycTpolcTBa M TEXHOJIOTMYECKUE MPOLECCHl: aMIIepMeTp, BOJIBTMETpP, PEOCTaT, CUETUNK
3JIEKTPUUECKON SHEPTHH.

Hemoncmpayuu.

N3mepenue cuibl TOKa U HAIIPSDKEHUS.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA OT HANPSKEHHS JUISI PE3UCTOpa, JIaMITbl HaKaJUBaHUS U
CBETOJIMO/IA.

3aBUCUMOCTb COMNPOTHUBIECHUS LMIMHIPUUYECKUX TMPOBOJHUKOB OT JUIMHBI, IUJIOMIAJU MOMNEPEYHOro
CEYeHHUs U MaTepHana.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT COIPOTHUBIIEHUS NP MOCTOSHHOM HaNPSKEHUH.

IIpsmoe usmepenue D/IC. KopoTkoe 3aMblkaHHE TalbBaHUYECKOTO JIEMEHTA U OllEHKa BHYTPEHHEI 0
COTIPOTHBIICHHUSL.

CriocoOb1 coeiMHeHNsI UCTOYHUKOB Toka, DJ[C Oarapeit.

HccnenoBanre pa3HOCTH MOTEHIIMANIOB MEXy MOIIOCAMHU HCTOYHMKA TOKA OT CHJIBI TOKA B IETH.

Yuenuueckuii 3xcnepumenm, nabopamophuvie padomol, NPAKMUKYM.

HccnenoBanne cMemaHHOTO COSIMHEHUS PE3UCTOPOB.

H3mepenne yenpbHOTO COMPOTHBIICHHUS TIPOBOTHUKOB.

HccnenoBanne 3aBUCUMOCTH CHITBI TOKA OT HAIIPSKEHUS JIJIS IAMITHI HAKATHBAHUS.

YBenuueHue npenesna u3MepeHns aMinepMerpa (BOIbTMETpa).

Nzmepenne O/1C u BHYTPEHHETO COMTPOTHBIICHUS HICTOYHUKA TOKA.

Uccnenoanne 3aBucumoctrt JJIC ranmbBaHMYECKOrO 3JIEMEHTa OT BpPEMEHH INPU KOPOTKOM
3aMBIKaHUH.

HccnenoBanne pa3HOCTH MOTEHIIMAIOB MEXTy TTOIFOCAMHU HCTOYHHKA TOKA OT CHJIBI TOKA B TIETIH.

HccrnenoBanne 3aBUCHMOCTH TIOJI€3HONM MOIITHOCTH HCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu ¢ paznuunvix cpeoax.

OneKTpuyecKass MPOBOAWMOCTD PA3IMYHBIX BEIIECTB. OIEKTPOHHAS TPOBOJUMOCTh TBEPBIX
METaJIJIOB. 3aBUCHMOCTb COITPOTUBIIEHHUS METAJJIOB OT TeMrepaTypsl. CBEpXITPOBOIUMOCTb.

DIeKTpUYecKuil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[onynpoBoguuku. CoOCTBEHHAas M HpUMECHAs] MPOBOJUMOCTH MONYNpoBOAHUKOB. CBoicTBa p—N-
nepexoza. [1omynpoBoJHUKOBbIE TPUOOPHI.

ONEKTPUYECKUI TOK B JJIEKTPOIMTAX. OJEKTPOIUTHUECKAs TUCCOLUAIMS. OJIEKTPOIM3. 3aKOHBI
®Papages UIsl 3NEKTPOIU3A.

ONeKTpUYecKUd TOK B razax. CaMOCTOSITENIbHBI U HECaMOCTOSATENbHBIM pa3psd. PaznuuHble TUIBI
CaMOCTOSTENBHOTO pa3psaa. MosnHus. 1Tnasma.

TexHU4YecKkre yCTPOWCTBA M TPAKTHUECKOE TNPUMEHEHHE: Ta30pa3psAgHbIE JIaMITbI, JJIEKTPOHHO-
nydeBasi TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: O/, TPAH3UCTOP, (POTOAMON, CBETOIUO, TajbBaHHUKA,
paduHIpOBaHIE MEAH, BHIIJIABKA ATIOMHUHUS, JIEKTPOHHASI MUKPOCKOIIHSI.



Hemoncmpayuu.

3aBHUCHMOCTH CONPOTHUBIIEHHSI METAJIOB OT TEMIIEPATYPHI.

TIpoBOMMOCTD 3IIEKTPOTUTOB.

3akoHbI eKTpoan3a Papases.

HckpoBoii pa3psia 1 IpOBOAUMOCTb BO3AYyXa.

CpaBHeHHe TPOBOANMOCTH METAIIIIOB U TIOIYIIPOBOIHUKOB.

OOHOCTOPOHHSS MPOBOAUMOCTD AMOAA.

Yuenuueckuii 3xkcnepumenm, nabopamophusie padomol, NPAKMUKYM.

Hab6monenue amekrpomsa.

W3mepenue 3apsiaa 0JHOBAIEHTHOTO MOHA.

HccnenoBanne 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHATHE BOJIBT-aMIIEPHOIN XapaKTEPUCTUKH TUOJA.

Du3nvecKuil NPAKTHKYM.

CriocoObl  m3MepeHHss (U3UUECKUX BEIMYMH C UCIOJNB30BAHMEM aHAJIOTOBBIX M IU(POBBIX
MU3MEPUTENBHBIX TPUOOPOB M KOMIBIOTEPHBIX [JATYUKOBBIX CHCTEM. AOCOJIOTHBIE M OTHOCHUTEIHHBIC
MOTPEIIHOCTH U3MepeHuil puznueckux BennyuH. OLEHKa MpaHHI HOTPEITHOCTEH.

[TpoBeneHre KOCBEHHBIX M3MEPEHHI, HCCICAOBAHUN 3aBUCUMOCTEH (DU3NUECKUX BEJIMYMH, ITPOBEPKa
NPEJIOKEHHBIX THIoTe3 (BBIOOP W3 paboT, OMHCAHHBIX B TEMAaTHYECKUX pasfenax «Y4eHUUeCKUit
9KCIEPUMEHT, 1a00paTopHbIE pabOTHI, IPAKTHKYM)).

Me:knpeaMeTHbIE CBA3H.

N3ydenue kypca ¢usuku yriayonéHHoro ypoBHs B 10 Kiacce OCYIIECTBIISICTCS € YYETOM
COJIepKATENIbHBIX MEXKIIPEMETHBIX CBs3eH C KypcaMH MaTeMaTHKH, OHOJIOTMH, XMMHUH, Treorpadpuu u
TEXHOJIOTHH.

Mesicnpeomemnple NOHAMUA, CEAZAHHBIE C U3YYEHUEM MEnO0006 HAYYHO20 NO3HAHUA: SBICHUE,
Hay4Hbld (akT, TUNoTe3a, (u3MUecKass BeIMYMHA, 3aKOH, TEOpHsA, HaONIOJeHNEe, OSKCICPUMEHT,
MOJICIUPOBAHNE, MOJENb, M3MEPCHUE, TOTPEITHOCTH H3MEPEHHH, U3MEpUTENbHBIE NPUOOpHI, HU(pPOBas
naboparopusi.

Mamemamuxa: peuicHUE CUCTeMbl ypaBHeHWH. JluneliHas ¢yHkuums, mapabona, rumepOoia, Hx
rpaduKi U cBoiicTBa. TpHroHoMeTpuueckue (PYHKIMHU: CHHYC, KOCHHYC, TAaHTEHC, KOTAaHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAESCTBO. BEKTOPHI M X MPOEKIINK Ha OCH KOOPJIUHAT, CII0KEHHUE BEKTOPOB.

buonozusa: mexanmdeckoe IBWKEHHE B KUBOW mpupoze, AUPQy3us, 0CMOC, TEIUIOOOMEH >KHBBIX
OpPraHW3MOB, TEIIOBOE 3arpsA3HEHHE OKPYXKAIOMIeH Cpelpl, YTHIN3AIUsS OMOOPTraHHMYECKOTO TOIUIMBA MJIS
BEIPA0OTKH «TETUIOBOW» W 3IEKTPOIHEPTHH, TOBEPXHOCTHOE HATSDKEHHWE W KANWUISPHBIC SBICHUS B
MIPHUPOJIE, STEKTPUIECKIE SBICHUS B )KXUBOU IIPHUPOJIE.

Xumusa: MTICKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJISpHAs
Macca, TIONydeHHe HaHOMAaTepUalioB, TEIUIOBBIE CBOWCTBAa TBEPIBIX TEN, JKUIKOCTEH W Ta30B, KHUIKHUE
KPUCTAIUIBI, DJIEKTPUYECKHE CBOWCTBA METAJUIOB, OJJIGKTPOIUTHYECKAs JOUCCOLMAIUS, TallbBaHUKA,
AIIEKTPOHHAS MUKPOCKOTIHSL.

T'eozpaghua: BNaxxHOCTH BO3AyXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonozus: npeobpa3oBaHre ABMKEHUH C MCIIONB30BAHUEM MEXaHHU3MOB, YUET CyXOTO H JKHUIKOTO
TPeHHS B TEXHHKE, CTATHUECKHWE KOHCTPYKIMHU (KPOHINTEHH, pemérdarbie KOHCTPYKIIUH), UCIOJIh30BaHHE
3aKOHOB COXPAaHEHHUS MEXaHUKH B TEXHWKE (TUPOCKON, BOJAOMET W JIPyTHe), JBHTaTellb BHYTPEHHETO
CropaHusi, mapoBasi TypOHUHa, OBITOBOM XOJNOIUIBHUK, KOHAUIIMOHEDP, TEXHOJIOTHH MTOJYUCHUS! COBPEMEHHBIX
MaTepUaloB, B TOM YHCIIE HAHOMAaTEpHUalIOB, 1 HAHOTEXHOJIOTMH, 3JIEKTPOCTATHUYECKAs 3aIINTa, 3a3EMIICHUE
3IIEKTPONPUOOPOB, Ta30pa3psAIHbIE JIAMIIBL, TIOIYIIPOBOIHUKOBEIE TPUOOPHI, TaJbBAHUKA.

11 KJIACC

Pasnen 4. dnekTponnHaMuKa.

Tema 4. Maznummnoe noae.

B3aumopeiicTBre MOCTOSHHBIX MAarHMUTOB W TPOBOJHUKOB C TOKOM. MarautHoe mose. Bektop
MarHUTHOW WHAYKIWU. [[pUHIMIT CyTIepro3uIiyi MarHuTHBIX Moied. JIMHUY MarHUTHOW WHAYKIIWY.



MaruauTHoe T10JIe TIPOBOJHUKA C TOKOM (TIPSIMOTO TPOBOJHUKA, KATYIIIKA U KPYTrOBOTO BHUTKA). OIBIT
Opcrena.

Cuta AMmriepa, e€ HarpaBICHHE H MOYJIb.

Cuna Jlopenma, e€ HampaBiieHWE W MOIYyJb. JIBIWKeHHE 3apsHKEHHOW YacTHUIBI B OZHOPOIHOM
MarauTHoM 1one. Padota cumer Jlopentia.

MaruautHoe noJjie B BeniectBe. GeppoMarHeTUKH, rnapa- U JuaMardHeTUKH.

TexHU4ecKUe YCTPOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: MPUMEHEHUE IOCTOSIHHBIX MAarHUTOB,
AIIEKTPOMArHUTOB, TECTEP-MYIBTHUMETP, JNEKTPOABUTATENH SIKOOH, YCKOPHUTEIH IIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

Kaptuna nwHWI WHAYKOAW MarHATHOTO TIONS TIOJOCOBOTO M TOAKOBOOOPA3HOTO IMOCTOSHHBIX
MarHMTOB.

Kaptuna nuHMiIl MarHUTHOM WHAYKIMH TMOJS JJIMHHOTO MPSMOTO IPOBOAHUKA U 3aMKHYTOIO
KOJIBI[EBOTO TPOBOIHUKA, KATYIIKH C TOKOM.

BzaumopeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cuna Amrepa.

HeiictBue cuibl JIOpeHIa Ha HOHBI JIEKTPOJIUTA.

HaGmroneHue NBMKCHUS y4YKa 3JIEKTPOHOB B MAarHUTHOM IIOJIC.

[TpuHIUT TEWCTBUS 3JECKTPOU3MEPHUTEIBHOTO IPUOOPA MArHUTOICKTPUYECKOM CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopHule padomot, RPAKMUKYM.

HccnenoBanre MarHUTHOTO IO TIOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOCTB eppoOMarHeTHKOB.

UccnenoBanue neHCTBUS MOCTOSHHOT'O MarHuTa Ha PaMKy C TOKOM.

Wzmepenue cunbl AMiiepa.

Nzyyenune 3aBUCUMOCTH CHIIBI AMITepa OT CHJIBI TOKA.

Ornpeaenenne MarHUTHOM WHIYKITUH HA OCHOBE U3MEPEHUS CHUIIBI AMIiepa.

Tema 5. InekmpomazHumnasn uHOYKUUA.

SBnenue snmekTpoMarHuTHON WHAyKIuU. [loTok BekTOopa MarHUTHOW WHAYyKIuH. DJC HHIYKIUU.
3aKkoH anekTpoMarHuTHON nHAyKunn ®apaned. Buxpesoe anekrpuueckoe noie. Toku Oyxko.

OJ1C uHAYKIUA B IPOBOIHUKE, TBUKYIIEMCS B OAHOPOIHOM MarHUTHOM IIOJIE.

ITpaBuno Jlenna.

NunyktuBHOCTh. KaTylllka MHIYKTUBHOCTM B LENU IMOCTOSHHOIO TOKA. SIBIEHWE CaMOMHAYKLIMH.
9J1C caMOMHayKIUH.

DHeprusi MarHUTHOT'O MOJISA KATYIIKU C TOKOM.

DIIEKTPOMarHuTHOE MOJIE.

TexHuueckue ycTpocTBa U TEXHOJIOTMYECKUE IPOLECChl: MHAYKIIMOHHAS [1€4b, COJICHOU/, 3al[UTa OT
ANEKTPU3ALUU TEJ P ABXKEHUH B MATHUTHOM MOJI€ 3€MJIU.

Jemoncmpayuu.

HaGnroenue siBiieHUs 37IEKTPOMarHUTHOW WHAYKITUH.

Uccnenopanue 3aBucumoctt D{C MHAYKIUK OT CKOPOCTH U3MEHEHUS MarHUTHOTO MOTOKA.

[IpaBuio Jlenna.

[lagenne marHuTa B aIFOMUHUEBOH (MEIHOM) TpyOe.

SBneHue caMOMHIYKLIUU.

HUccnenoranue 3aBucumoctd C caMOMHAYKIIMH OT CKOPOCTH U3MEHEHHUS CUJIbI TOKA B LEIH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HUccnenoBanue siBieHUs 3IEKTPOMATHUTHON UHTYKLIUU.

OrnpexaeneHrue HHAYKIIMU BUXPEBOI'O MArHUTHOTO TOJIS.

HUccnenoBanue siBNeHUs] CAMOUHIYKIUH.

COopka MoJIeH IMEKTPOMAarHUTHOTO TeHEepaTopa.

Pa3znen 5. KoJsiebanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarensnas cucrema. CBOOOIHBIE KOJIEOAHUS.



l'apmonnueckne konmebannsa. KurHemaTwueckoe © JUHAMHYECKOE ONMHCAHWE. OHEPTEeTHYECKOE
omHcaHue (3aKOH COXpaHEHHs] MEXaHMYECKOM SHeprur). BrIBOJ TWHAMIYECKOTO OMHCAHUS TaPMOHUYECKIX
KOJIE0aHMH U3 WX SHEPTeTHYECKOTO U KHHEMATHIECKOTO OTMCAHNSI.

Awmrumatyna u (haza xonebanuii. CBs3b aMILTUTYAB! KOJIEOAHUH MCXOTHOW BEIWYHHBI C aMILTUTYIaMH
KoJie0aHMI e€ CKOPOCTH M YCKOPEHHSI.

Ilepnon u wacrota kosebanuii. [leprox MameIX CBOOOTHBIX KOJICOAHUH MaTeMaTHYCCKOTO MasTHHKA.
Ilepron cBOOOIHBIX KOJEOAHMH MPYKUHHOTO MasiTHAKA.

[TonsiTre o 3atyxarommx KojeOaHusx. BeiHyXneHHble Konebanus. Pesonanc. PezoHancHas xpuBas.
BrmsiHue 3aTyxaHus Ha BU PE30HAHCHOW KPUBOU. ABTOKOJIEOaHMS.

TexHUYEeCKHE yCTPONHCTBA W TEXHOJOTHYECKHE MPOIECCH: METPOHOM, YacChl, Ka4elH, MYy3bIKaJbHbIE
WHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuck KoNe0aTeILHOTO JBUKCHUS.

HaGuroienue He3aBUCHMOCTH TIEPUO/1a MANIBIX KOJICOaHMI Tpy3a Ha HUTH OT aMILIUTY/IbI.

HccnenoBanne 3aTyxalolmMx KOJNeOaHWUM M 3aBHCUMOCTH IEpHoAa CBOOOJHBIX KoJeOaHWH OT
COTMPOTHUBIICHHUSL.

Hccnenopanue koyiebaHmii rpy3a Ha MAaCCUBHOM IPYKUHE C 1EIbI0 (hOPMUPOBAHUS MIPEACTABICHUH 00
WJIealIbHOW MOJIENHN NPYKUHHOTO MasATHHKA.

3aKOH COXPaHEHUs SHEPTUH MPHU KOJIeOaHUAX Ipy3a Ha MPYyKUHE.

HccnenoBanue BBIHYKICHHBIX KOJICOAHMIA.

HaGmronenue pe3oHaHca.

Yuenuueckuii axkcnepumenm, nabopamopnuvie padomoi, nPAKMUKYM.

N3mepenue neproaa CBOOOIHBIX KOJICOaHUN HUTSHOTO U MPYKUHHOT'O MasTHUKOB.

W3yyeHne 3aKOHOB IBMKEHHUSI TeNla B X0JI¢ KOJIeOaHuil Ha yIpyroM TojBece.

I/I3y‘IeHI/IC JABHIXXCHUS HUTSAHOI'O MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUH B IPYKUHHOM MasITHUKE,

HccnenoBanne yObIBaHUS aMIUTUTY/bI 3aTYXAIOMIUX KOJIEOaHUH.

HccnenoBanue BbIHYKICHHBIX KOJICOAHUIA.

Tema 2. Dnekmpomaznumnusle Konedanus.

KonebarensHblit KOHTYp. CBOOOHBIE 2JIEKTPOMArHUTHBIE KOJle0aHUsl B HJICAIbHOM KOJe0aTenbHOM
koHType. @opmyrna TomcoHa. CBsi3p aMIDTUTYABl 3apsjia KOHACHCATOpa C aMIUIMTYJOW CHIJIBI TOKa B
KoJIe0aTeIbHOM KOHTYPE.

3aKOH COXPaHEHUs YHEPTUU B HIICATHHOM KOJIeOaTeTbHOM KOHTYPE.

3aryxaromue 3JIeKTpOMarHuTHBIE KoJieOaHus. BeIHYXIeHHBIE JIEKTPOMArHUTHBIE KOJIeOaHMUS.

IlepemenHbIii TOK. MOITHOCTH TIEPEMEHHOTO TOKA. AMIUTUTYJHOE U JIEHCTBYIOIIEE 3HAUYCHUE CHIIBI
TOKA ¥ HAITPSDKEHUS TIPU Pa3IUIHON (popMe 3aBHCHMOCTH IEPEMEHHOT0 TOKa OT BPEMEHH.

CuHycOUAaNbHBIA TIEPEMEHHBIN TOK. Pe3ncTop, KOHAEHCATOp W KaTyIIKa WHAYKTUBHOCTH B IIETIH
CHHYCOHJIATBHOTO TIEPEMEHHOTO TOKa. Pe30HaHC TOKOB. Pe30HaHC HaNpsHKeHHIA.

Wneansubiii Tpanchopmatop. [IponsBoacTBo, nepenaya u noTpediIeHne AIEKTPUUECKON SHEPTHH.

OKOJOTUYeCKHe PHUCKH TIPH  TPOM3BOJCTBE  AIIEKTpodHepruw. KynbTypa  ucmonp3oBaHUs
AJIEKTPOIHEPTUU B MIOBCETHEBHON KU3HU.

TexHUYecKre YCTPOHCTBA W TEXHOJOTHMYECKHE IMPOIECCHl: 3JIEKTPUYECKU 3BOHOK, TEHEpaTop
MIEPEMEHHOTO TOKa, TMHHUH JIIEKTPOIIepe iay.

Jemoncmpayuu.

CBO0OOTHBIE AJIEKTPOMArHUTHBIE KOJISOAHNSI.

3aBUCHMOCTH YaCTOTHI CBOOOIHBIX KOJICOAHUH OT MHIYKTUBHOCTH U EMKOCTH KOHTYpA.

OcIIorpaMMBbI AIEKTPOMAarHUTHBIX KOJICOaHHIA.

I'enepaTop He3aTyXarOUMX 3EKTPOMATHUTHBIX KOJIeOaHUH.

Mopenb 37eKTpOMarHuTHOTO TeHEpaTopa.

BrinyXaeHHbIE CHHYCONAIbHBIE KOJIEOaHNsI.

Pe3I/ICTOp, KaTylKa HHAYKTUBHOCTHU X KOHACHCATOP B LECIIU IIEPEMEHHOT'O TOKA.

Pe3zonanc 1mnpu MOCIENOBaTENbHOM COEAMHEHMM PE3UCTOpPA, KATYIIKM HMHIYKTUBHOCTH H
KOHJEHCaTOopa.



YCTpoRCTBO U MPUHIIMIT ACHCTBUS TpaHchopMaTopa.

Mopnens TUHUM MIEKTPOIIEPEIadH.

Yuenuueckuii sxcnepumenm, nadopamopmnuie pabomot, nPAKMUKYM.

Wzyuenne TpanchopmaTopa.

HccenenoBanne MepeMEHHOTO TOKa 4epe3 MOCIEA0BATENIBHO COCAUHEHHBIE KOHIEHCATOP, KATYIIKY M
pE3UCTOP.

Habnronenue 31eKTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B LIENH EPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAazZHUNHbLE 6OIHBL.

MexaHnuyeCcKUE BOJIHBI, YCIOBHS MX pacnpocTpaHeHus. [lonepednsie n nponoasHsle BoaHBL [lepron,
CKOPOCTb pPacHpOCTpaHEHMs M JUIMHA BONHBI. CBOMCTBa MEXaHWYECKUX BOJIH: OTpa)K€HHE, MpPEJIOMIICHHE,
uHTEepepeHuuns u Audpaxms.

3Byk. CxopocThb 3ByKa. [ poMkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[IymoBoe 3arpsi3HEHUE OKPYKAIOIIEH CPEebl.

ONEeKTpOMarHuTHBIE BOJHBI. YCJIOBUS M3IIy4EHHs 3IEKTPOMAarHUTHHIX BOJH. B3anmmuas opueHtanus
BEKTOPOB B 3JIEKTPOMarHUTHON BOJIHE.

CBoiicTBa 3JEKTPOMArHUTHBIX BOJIH: OTPa)KCHHUE, MpEIOMIICHHE, MOJIpu3alus, UHTepepeHuus u
JUQpaKIus.

[Tkana 3MeKTPOMarHUTHBIX BOJH. [[pUMEeHEHNEe DIIEKTPOMarHUTHBIX BOJIH B TEXHHKE U OBITY.

[TpuHLMIBI paguOCBsI3U U TENEBUACHUSA. Pagnonokanus.

ONEeKTpOMarHuTHOE 3arpsA3HEHNE OKPYIKaIOIIe cpesibl.

TexHu4yeckne ycTpoiicTBa M MPAKTHYECKOE IPUMEHEHHE: MY3bIKaJbHbIE WHCTPYMEHTHI, pajap,
panuonpuéMHUK, TeleBU30p, aHTeHHa, Tenedon, CBU-meup, ynbTpa3ByKoBas TUArHOCTHKA B TEXHUKE U
MeIUIIMHE.

Hemoncmpayuu.

O0pa3zoBaHue U pacpOCTPaHEHUE MOTIEPEYHBIX U MPOAOILHBIX BOJH.

Konebmromeecst Teo Kak HCTOUYHUK 3BYKA.

3aBUCUMOCTb JUIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHH.

HabnroneHue oTpaxeHUs! ¥ IPETOMIICHHSI MEXaHHYECKHX BOJIH.

Hab6nronenue unrepdepeHnn u Tuppakini MEXaHUIECKUX BOJH.

AKyCTHYECKUI pEe30HaHC.

CBoliCcTBa ynbTpa3ByKa U €ro MpUMEHEHHE.

Habmronenue cBs31 TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOM U 4acTOTON KoJIeOaHUH.

HccnenoBanne CBOMCTB ONEKTPOMArHUTHBIX BOJH: OTPaXX€HHE, IIPEIOMIIEHHE, MOJISAPHU3ALHNS,
U pakiys, THTephepeHIus.

OOHapysxeHre HHPPAKPACHOTO U yIbTPAPHOIETOBOrO U3ITyUEHHH.

Yuenuueckuii 3xcnepumenm, nabopamopnusie padomol, RPAKMUKYM.

N3ydeHne napaMeTpoB 3ByKOBON BOJIHBI.

N3ydeHne pacnpocTpaHEeHHsI 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMonuHeliHOE pacnpocTpaHeHUe CBeTa B OAHOpPOAHOU cpene. Jlyu cera. ToueyHbId HUCTOYHUK
CBETa.

OtpakeHue cBeTa. 3aKOHbI OTpakeHHsl cBeTa. llocTpoeHne n300paKeHMH B IIOCKOM 3€pKalle.
Cdepuueckue 3epkaia.

[Ipenomnenue cBeta. 3aKOHBI NPENOMJICHUS CBeTa. AOCOJNIOTHBIM IOKa3aTelb IPEIOMIICHHUSL.
OTHOCUTENBHBIN NOKa3aTenb npeaoMieHns. [IocTOSHCTBO 4acTOTHI CBETAa M COOTHOILIEHHWE JJIMH BOJH IpU
MEPEX0/IE MOHOXPOMATHUECKOT0 CBETA UEPE3 TPAHMILy pasfiesia ABYX ONTHUECKUX CPELl.

Xon nyueii B npusme. Hucnepcust cBeta. CnoxxHbIN cocTaB 6eoro ceeta. Lser.

[TonHoe BHyTpeHHee oTpaxeHue. [IpenenpHpli yro NOIHOTO BHYTPEHHETO OTPaYKEHUS.

Cobwuparomue U paccerBaronie JUH3BL. ToHKas auH3a. POKYCHOE pacCTOSHHE W ONTHYECKas CHIia
TOHKOH JIMH3bI. 3aBUCHMOCTh (DOKYCHOT'O pacCTOSIHUSI TOHKOW CQepHuecKOW JHMH3BI OT €€ TeoOMEeTpUur U
OTHOCHUTEIIFHOTO TTOKa3aTeNs MPeIOMIICHHUS.

@opMyna TOHKOH JIMH3BL. Y BEIMYECHUE, JaBAEMOE JIMH30M.



Xon nyda, OPOLIEANIErO JWH3Y MOJ TPOU3BOJIBHBIM YIiIoM K €€ TJIaBHOM ONTHYECKOW OCH.
ITocTpoeHrne w300pakKeHW TOYKM M OTpPE3Ka MPSMON B COOMPAIONIMX W PACCEMBAIONIMX JUH3aX W HX
CHUCTEMaXx.

Onrryeckue mpuoOopsl. Paspermaromnias criocoOHOCTh. I'71a3 Kak onTHdeckasi CHCTeMa.

TIpenensr TPUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BomnoBast ontmka. HuTepdepenmms cBeTa. KorepeHTHBIE HWCTOYHHKH. Y CIOBUS HAOIIOACHHS
MaKCHMyMOB ¥ MUHHUMYMOB B WHTep(EepPEHIIMOHHON KapTHHE OT JABYX KOT€PEHTHBIX UCTOYHUKOB. [IprmMepsl
KIJIACCHYECKUX HHTEP(EPEHIIMOHHBIX CXEM.

Hudpakmus ceera. dudpakunonnas pemeéTka. YCIoBHE HAONIOACHUS TIaBHBIX MaKCHMYMOB TIpH
MaJIeHI MOHOXPOMAaTHYECKOTO CBeTa Ha NTU(PAKITMOHHYIO PEMIETKY.

Ilonsipusanus ceera.

TexHHUECKHe YCTPOHCTBa M TEXHOJOTHMYECKHE IMPOIECCHl: OYKH, JIyNa, MEpUCKol, (oToammapar,
MHUKPOCKOI, MPOEKIHWOHHBIA amnmapar, MPOCBETICHHE ONTHKH, BOJIOKOHHAS OMNTHKA, ITUPPaKIUOHHAS
peLIETKA.

Hemoncmpayuu.

3aKOHBI OTPaXKEHMSI CBETA.

HccnenoBanre npeaoMiIeHUs CBETa.

HabnroneHre noimHOro BHYTPEHHETo OTpaXkeHusl. MoJieNlb CBETOBO/IA.

HccnenoBanne xoaa CBETOBBIX ITyYKOB Hepe3 TIOCKONapaliIebHYIO IIJIACTUHY U TPU3MY.

HccnenoBanue cBOMCTB M300paKEHUI B JINH3AX.

Mojienn MUKpPOCKOIIa, TeIeCKona.

HaGmonenue nntepdepeHnuy ceera.

HabnroneHne UBETOB TOHKHX MJIEHOK.

HaGmronenue nudpakiuu cBeTa.

N3zyuyenne nupakiMOHHONW PEHIETKH.

Hab6nronenue aupakiimOHHOTO CIEKTpa.

HaGmronenue qucrnepcuu cBeta.

HabnroneHue nonsipusaium cBera.

HpI/IMCHCHI/IC MMOJIAPON OB IJId U3YUCHUS MEXaHNYCCKUX HaHpH)KeHHﬁ.

Yuenuueckuii axkcnepumenm, nabopamopnuvie padomoi, PAKMUKYM.

N3mepenne moka3aTels mpeJoMIIeHHs CTEKJIA.

HUccnenoBanne 3aBUCHMOCTH (POKYCHOTO PACCTOSIHHSI OT BEIIeCTBa (Ha MPUMePe KUIKUX JTHH3).

Nzmepenne HoKyCHOTO pacCTOSHUS paCCEUBAIOIINX JTUH3.

[Tomyuenne n300pakeHus B CUCTEME U3 TDIOCKOTO 3epKajia ¥ JTMH3BL.

[HomyueHne n300paxeHns B CUCTEME U3 JIBYX JIMH3.

KoncTpynpoBanne TeneCKOMMIECKUX CUCTEM.

Hab6mronenue mudpaxium, nHTEpGEPEHIINHN U TTOJISIPU3AINH CBETa.

Nzydenune monsipuzaiiuu cBeTa, OTPAKEHHOTO OT MOBEPXHOCTH TUAIIEKTPHKA.

Nzydenne nHTEpPEPEHITNN Ta3€PHOTO HIITYICHUS Ha BYX IIEIIX.

HabGmronenue mucnepcuu.

HabGmronenue u uccieoBanne u(PaKiuOHHOTO CIIEKTpA.

W3mMepenwne JIMHBI CBETOBOM BOJHBI.

[lony4eHue criekTpa U3ITyuYeHHUs CBETOANO/A P MOMOIIH JU(PPAKITHOHHOHN PEIETKH.

Pa3nen 6. OCHOBBI cieIUATBHON TEOPHH OTHOCHTEJILHOCTH.

I'paHunel  npUMEHUMOCTH — KJIaccHYecKOoM — MexaHuku. [locTymaTel  cnenquagbHOM — TEOpHH
OTHOCHUTEIILHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM wuHTepBas. [IpeoOpasoBanust JlopeHma. VYcioBHe MPUYMHHOCTH.
OTHOCUTENBHOCTh OTHOBPEMEHHOCTHU. 3aMENJIEHNE BPEMEHH U COKPAIIEHUE ITHHBI.

OHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTUILIBI.

CBs13p MacChl C SHEPTUEN U UMITYJIHCOM PEISITUBUCTCKOI YaCTHIIBI. DHEPTHUS MOKOS.

Texangeckue yCTpOﬁCTBa U TEXHOJIOTUYCCKHE ITPOUECCHI: CIIYTHHKOBBIC HpI/IéMHI/IKI/I, YCKOPUTEIIN
3apsSXKCHHBIX YaCTHII.

YdeHudeckuit SKCIEpUMEHT, J1a00paTOpHbIe PabOThI, IPAKTHKYM.



OmnpejiesicHUe UMITYJIbCA U SHEPTHH PEISATUBUCTCKUX YacTHIl (10 (oTorpadusiM TPEKOB 3apsHKEHHBIX
YaCTHIl B MAaTHUTHOM TIOJIE).

Paznen 7. KBanToBasi pusuka.

Tema 1. KopnycKyaapHo-60aH060IL 0yaiu3m.

PaBHOBecHOE TerIOBOE M3NMydeHHe (M3IydeHHe aOCONIOTHO YEPHOTO Tena). 3aKOoH cMerleHns Bumna.
T'unoresa Ilnanka o kBaHTax.

®DoTOHBI. DHEPTHs ¥ UMITYIIbC (OTOHA.

®dotorddexr. Ompiter A. I'. CromeroBa. 3akoHbl ¢oTtodddexra. YpaBHeHHe ODWHINTEHHA IS
dotoaddexra. «KpacHas rpanuma» dporosdpdexra.

JaBnenve cBera (B YacCTHOCTH, IaBJIICHHWE CBETa Ha a0COJIOTHO MOTJIOMIAIONIYI0 M a0COIIOTHO
oTpakarolyro nmosepxHoctb). Oneitel I1. H. JleGenena.

BonHoBeie cBoiicTBa uactuil. Bomubl ne bpoiinsa. [ynuua Bonbl ne Bpoitns u pa3smepsr obOnactu
JIOKaJIu3aluy ABIKYIIEHCS dYacTHlbl. KopmycKymsapHO-BOMHOBOM AyanusMm. Judpakuus >51eKTpoHOB Ha
KpHUCTaJUIax.

Crennduka nuzmepennii B Mukpomupe. CooTHoleHus Heonpeaenénnocreii [ eiizendepra.

TexHMUECKHE YCTPOWCTBA U TEXHOJIOTUYECKUE MPOLECCHI: CIIEKTPOMETP, POTOINEMEHT, (POTONATUHK,
TYHHEIIbHBI MUKPOCKOII, COJTHEYHAs 0aTapest, CBETOIUO.

Hemoncmpayuu.

®oT03(PhPeKT Ha yCTaHOBKE ¢ IMHKOBOM MIACTUHOM.

HccnenoBanue 3akoHOB BHeIIHETO hoToaddekra.

HccnenoBanne 3aBUCUMOCTH COMTPOTUBIIEHUS IOTYIIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroauon.

ConneuHnas Oatapes.

Yuenuueckuii sxkcnepumenm, nabopamopnuvie padomoi, nPAKMUKYM.

Hccnenoanue GoTopesncropa.

N3mepenune nocrosHHOM [InaHka Ha ocHOBe uccienoBanus Goro3addekra.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA Y€Pe3 CBETOANO/ OT HAIPSKEHHUSL.

Tema 2. @uzuka amoma.

OnBITHI 110 MCCIICIOBAHUIO CTPOeHUs aroMa. [lnanerapHas Mojenb atoMa Pesepdopna.

IMoctrynatel Bopa. M3nyueHue u morjionieHue (GOTOHOB MpPH IMEPEXOJE aroMa C OJHOIO YPOBHS
SHEPTHH Ha IPYTOU.

Bune! criektpoB. CriekTp ypoBHEH SHEPTHU aTOMa BOAOPOA.

CrioHTaHHOE U BHIHYKJIEHHOE U3ydeHne cBeta. Jlazep.

TexHUYecKre YCTPONCTBA M TEXHOJIOTHYECKHE MPOIECCHl: CHEKTPaNbHBIA aHaW3 (CHEKTPOCKOM),
na3ep, KBAaHTOBBIH KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onbita Pesepdopna.

HaGmroienne muHeiyaThIX CIIEKTPOB.

YCTpoicTBO U IeHCTBIE CYETUNKA HOHU3UPYIOINX YaCTHII.

Omnpe/eneHre AIUHBI BOJIHBI JIA36PHOTO U3ITyUYESHMSI.

Yuenuueckuii 3xcnepumenm, nabopamophuvie padomol, NPAKMUKYM.

Habnroienue muHeyaToro CexTpa.

HccnenoBanue criekTpa pa3pesKeHHOro aTOMapHOIro BOAOPOAa M U3MEpEHHUe MOCTOSsHHOM Punbepra.

Tema 3. Duzuxka amommnozo a0pa u 31eMeHmMapHBIX YACMUY,.

Hyxnonnas mozens siapa ['elizen6epra—Banenko. 3apsia sapa. MaccoBoe uucio siapa. M3oromsr.

PagunoaxtuBHOCTE. AJNba-pacnan. DIEKTPOHHBINA U MO3UTPOHHBIN OeTa-pacnai. ['amma-u3nydeHue.

3aKOH paAMOaKTUBHOIO pacnaaa. PagmoakTHBHBIE M30TONBI B MpHpoje. CBOKWCTBA MOHU3UPYIOIIETO
u3IydeHus. BrusHue pagMOaKTHBHOCTM Ha JKHMBbIE OpraHu3Mbl. EcTecTBeHHBIH (OH H3IydYeHus.
Ho3umerpus.

DHeprus CBA3M HYKIIOHOB B siape. SnepHbie cuibl. Jledekt maccsl sapa.

Anepubie peakmuu. [enenwe u cuHTe3 smep. SnepHeie peakTophl. [IpoOiembl  yIpaBisieMoro
TEPMOSEPHOTO CHHTE3a. DKOJOTHYECKHE ACIIEKTHI Pa3BUTHA SACPHON SHEPTETHKH.

MeTo/IpI peTUCTPAIIUH U UCCIIEIOBAHNS IIEMEHTAPHBIX YaCTHII.



dyHIaMEeHTAIbHBIC B3aUMOACHCTBISA. bapronsl, Me30HBI 1 JIenTOHBIL. [Ipencrapienne o CtanmapTHOU
Monenn. KBapk-TiarooHHas MOJIENb apOHOB.

®usnka 3a npenenamu CtaHgapTHOH Momenn. TéMHas MaTepus U TEMHAS DPHEPIHSL.

EnuacTBO hrzndeckoit KapTHHBI MUpA.

TexHuuecKue ycTpOCTBA M TEXHOJIOIMYECKHE IPOLIECCHI: NO3UMETpP, KaMepa BuibcoHa, snepHbINA
peakTop, TEPMOSIICPHBIN peakTop, aToMHast 60MOa, MAarHUTHO-PE30HAHCHAS TOMOTpadusI.

Yuenuueckuii 3xkcnepumenm, nabopamophusie padomol, NPAKMUKYM.

HccmenoBanue TpekoB 4acTHI] (ITO TOTOBBIM (hoTorpadusm).

HccnenoBanue paanoakTHBHOTO ()OHA C HCIIOIIB30BAaHUEM TO3UMETPA.

Wzydenne nornomienns 6eTa-9acTHIl aTFOMUHIEM.

Pa3nen 8. DneMeHTHI ACTPOHOMUHM M ACTPOPUIUKH.

Otamnbel pa3BUTUs acTpoHoMHH. [IpuknagHoe W MHUPOBO33PEHUECKOE 3HAUEHUE ACTPOHOMMHU.
[TpuMeHUMOCTD 3aKOHOB (PU3UKU JIJIs1 OOBSICHEHUS TIPUPOIBI KOCMHYECKUX OOBEKTOB.

MeTto/1pI acTpOHOMUYECKHUX UccienoBaHni. COBpeMEeHHbIE ONTUYECKHE TEIECKOIIbl, PallOTEIECKOTIbI,
BHeaTMoc(epHasi aCTpOHOMHSI.

Bup 3Bé3nnoro Heba. Co3Besausl, ipkue 3BE3/bl, IUTAHETH, UX BUANMOE ABHKCHHE.

ConHeyHas cuctema.

Comnne. ConneyHast akTUBHOCTE. McTtounuk sHepruu CosHIa u 3BE3I.

3BE31bI, UX OCHOBHBIE XapaKTepUCTUKU. [[narpaMma «CHEKTpaIbHBIA KJIACC — CBETUMOCTDBY. 3BE3/BI
TJIABHOM  MOCIEeNoBaTeNbHOCTH.  3aBUCHUMOCTh  «Macca — CBETHMMOCTBb» Uil 3BE3A  IJIaBHOU
nocneaoBaTeNbHOCTH. BHyTpeHHee cTpoenue 3BE3n. CoBpeMEHHBIE NMPEACTaBICHHUS O MPOUCXOXKICHUH U
sposonny CotHIA U 3BE31. DTarbl AKU3HU 3BE3].

Mnneunsiit [Iyts — Hama [amaktuka. [lonoxxenue u auxenue Comuna B ['amaktuke. TUIBI TaTakTHK.
PanuoranakTuku v kBazapel. YEpHBIE IBIPHI B SIAPAX FalaKTUK.

Bcenennas. Pacmmpenue Bcenennoit. 3axkon XaO6ma. Pazberanme ramaxtuk. Teopust Bombimoro
B3pbIBA. PEIIMKTOBOE H3IIy4YCHHUE.

Macmrabnas cTpykrypa Beenennoii. MeraranakTuka.

Hepeménnpie mpoOieMbl aCTPOHOMHH.

Yuenuueckue nadnrwoenus.

HaOmronenust 3BE3aHOrO HeOa HEBOOPYKEHHBIM TIJ1a30M C  HCIIOJB30BAHHEM KOMIIBIOTEPHBIX
TIPHUIIOKEHUH JITs OTIPE/IeIIEHUs TI0JI0XKEeHU HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHEIE CO3BE3/IUS
CeBepHOro MONymapus U sIpKUe 3BE3/IBI.

HabGmronenus B Teneckor JIyHbI, m1aHeT, TYMaHHOCTEH U 3BE3AHBIX CKOTUICHUH.

Du3nyecKuii IPAKTUKYM.

CrocoObl  m3MepeHHs (U3MYECKUX BENUYMH C HCIIONB30BAHMEM aHAIOTOBBIX H  IH(POBBIX
W3MEPHUTEIBHBIX TPHUOOPOB M KOMITBIOTEPHBIX JAaTYUKOBBIX CHCTEM. AOCOIIOTHBIE M OTHOCUTEIHHBIC
MOTPEITHOCTH U3MepeHnl Qu3ndecknx BenuanH. OIeHKa TPaHuI] IIOTPEITHOCTEH.

[IpoBeneHre KOCBEHHBIX M3MEPEHMIA, UCCIEIOBAHUI 3aBUCUMOCTEH (DM3MUYECKUX BEITMYUH, ITPOBEPKa
MPEIUIOKEHHBIX TUMoTe3 (BBIOOP W3 pabOT, ONMMCAHHBIX B TEMATHUYECKUX paslienax «YdueHUIeCKHl
AKCIIEPUMEHT, Ta00paTOpHBIE PA0OTHI, TPAKTHKYM).

Odo0maroniee MOBTOPEHHE.

O06001IeHne 1 crucTeMaTH3alvsl CoJlepKaHus pas3zenoB kKypca «MexaHnkay, «MonekymsipHas Qu3nka
U TEpMOJWHAMUKa», «DJeKTpoauHamukay, «Komebanus u BONHBD, «OCHOBBI CIENUAIBHON TEOpHUU
OTHOCHUTENLHOCTHY, «KBaHTOBas pu3nkay, « JIIEeMEHTHI aCTPOHOMUU U aCTPOPUIUKIY.

Ponb ¢usnku v aCTPOHOMHH B IKOHOMHYECKOH, TEXHOJIOTHIECKOM, COIMAIIEHOM 1 3TUYeCcKOr cdepax
JISATEIIbHOCTA YeJIOBeKa, POJb M MECTO (PM3MKM W aCTPOHOMHUH B COBPEMEHHOW HAyYyHOW KapTHHE MUDPA,
3HaueHUE OIMUCATEIHbHOW, CHCTEMATH3UPYIONICH, OOBICHUTEIBPHOH M MPOTHOCTUYECKOW  (DYHKITHIA
(u3nYecKoil Teopuu, posib PU3NUECKoil Teopun B (OPMUPOBAHUY MPEACTABICHUH O (DU3MUECKON KapTHUHE
MHUpa, MeCTO (U3MYECKOH KapTHHBI MHpa B OOMEM POy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O PUPOJE.

Me:xnpeaMeTHbIe CBA3H.



Wsyuenne kypca ¢usuku yriayOnéHHoro ypoBHs B 11 Kimacce OCYIIECTBISCTCS € y4ETOM
COJICPKATENLHBIX MEXKIIPEJMETHBIX CBs3eHd C KypcaMH MaTeMAaTUKH, OWOJIOTUH, XHMHUH, Treorpadpuu u
TEXHOJIOTHH.

Mesicnpeomenmnble NOHAMUA,CBA3AHHBIE C U3YUEHUEM MEMO006 HAYYHOZ0 NO3ZHAHUA: SIBICHUC,
Hay4HbIH (hakT, TUMNOTe3a, (U3NYecKass BEMYMHA, 3aKOH, TEOpHs, HAONIOJICHHE, OSKCIICPUMEHT,
MOJICIIUPOBAHUE, MOJICNb, M3MEPECHUE, TOTPEITHOCTH H3MEPEHHH, WU3MEpUTEIbHBIC MPUOOPHI, IU(pOBas
abopaTopusl.

Mamemamuxa: pelnicHUe CUCTeMbl ypaBHeHHH. TpHroHomerpudeckue (YHKIUH: CHHYC, KOCHHYC,
TaHTeHC, KOTAHIeHC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO. BEKTOpPBI M WX MPOCKIHMH HA OCH
KOOpJIMHAT, CJOXEHUE BEKTOpPOB. [IpoW3BojaHBIC dSJeMEHTapHbIX QyHKIUH. [IpuzHaku momo0us
TPEYroJbLHUKOB, ONpeACIeHUE TUIOIAAN TNIOCKUX QUTyp 1 00BbEMa Ted.

Buonozus: snekrpudeckue SBICHUS B )KUBOW NPUpPOJIE, KoJeOaTeIbHbIe TBMKEHUS B )KUBOW TIPUPOJIE,
9KOJIOTHUECKUE PUCKH MPU MPOU3BOACTBE JIEKTPOIHEPTHH, dJICKTPOMATHUTHOE 3arps3HEHUE OKpPYKaIoIIeh
cpelpl, yIbTPa3ByKOBasi IMarHOCTHKA B MEIUIIMHE, ONTUYECKUE SIBIICHHUS B )KUBOW TIPUPOJIE.

Xumusn: CTpoeHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMUECKash CTPYKTypa TBEPIBIX TN, MEXaHU3MbI
00pa3oBaHMs KPUCTAUIMYECKOHN PEIETKY, CIIEKTPATbHBINA aHAJIH3.

TI'eozpaghus: MarauTHBIE TOIOCA 3EMJIH, 3aJI€KH MATHUTHBIX Py, POTOCHEMKA 3eMHOM MMOBEPXHOCTH,
cericmorpad.

Texnonozus: NPUMEHEHHE TOCTOSHHBIX MArHMTOB, JJIGKTPOMArHHTOB, JJICKTPOJBUTATENb SIKOOW,
TeHepaTop MEepEeMEHHOr0 TOKa, MHAYKIMOHHAS Ie4b, JTMHUW JIIEKTPOIepeaad, dJIeKTPOABHUraTeib, panuap,
panuonpuéMHUK, TElIeBU30p, aHTeHHa, Tenedon, CBY-meub, ynbTpa3BykoBas AWArHOCTHKA B TEXHUKE,
HpOGKHI/IOHHLIﬁ armapar, BOJIOKOHHasA OIITHUKA, COJIHCUHAasA 63Tap€5[, CITYTHUKOBBIC HpI/IéMHI/IKI/I, sacpHasd
SHEPreTHKa U IKOJIOTUYECKUE ACTIEKTHI €€ Pa3BUTHSL.



I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPASOBAHMAJIMYHOCTHBIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHs ydeOHoro mpeamera «®Du3nka» OIKHBI OTpakaTb TOTOBHOCTH U
CHOCOOHOCTh O0YyYaroIIUXCsl PYKOBOJCTBOBAThCS CQOPMUPOBAHHON BHYTPEHHEH NO3MLUEH JHUYHOCTH,
CHUCTEMOW [EHHOCTHBIX OpPHEHTAlMH, TO3UTUBHBIX BHYTPEHHHX YOEXICHHH, COOTBETCTBYIOLIMX
TPaJULHMOHHBIM LIEHHOCTSM POCCHHMCKOTO OOIEecTBa, pAacIIMPEHHE JKU3HEHHOTO OMbITa M OIBITa
JIeATENIBHOCTH B TIPOIIECCE peaju3alli OCHOBHBIX HAINpaBJICHUN BOCIUTATENIBHOW AESITEIBHOCTH, B TOM
quclie B YaCTH:

TPakKIaHCKOr0 BOCIIUTAHMSA:

o c(hOpMHUPOBAHHOCTb I'PAXKIAHCKOM MTO3ULIMHU 00YYaIOLIErocsl KaK aKTUBHOT'O ¥ OTBETCTBEHHOI'O YIEHA
poccuiickoro o0IecTBa;

o MIPUHATHE TPAAULHOHHBIX O00IEYET0BEYECKUX TYMAHUCTUYECKUX U IEMOKPATHIECKUX LIEHHOCTEI];

L TOTOBHOCTBH BECTU COBMECTHYIO ACATCIILHOCTh B UHTEPECAX I'PaAKIAHCKOIO O6HI€CTB3, y4aCTBOBAaThb B
CaMOYIIpaBJIeHUHU B 00pa30BaTEIbHON OpraHn3aliH;

L YMCHUEC B33HMO[I€I\/'ICTBOB3TI> C COUHMAJIbHBIMHU MHCTHUTYTaMH B COOTBCTCTBUH C HUX q)YHK]_[I/IﬂMI/I )41
Ha3HAYECHUEM;

o TOTOBHOCTb K TYMAaHUTAPHOW M BOJIOHTEPCKOH NESITENbHOCTH.

NATPUOTHYECKOr0 BOCIIUTAHMA:

. c(hOpMHUPOBAHHOCTH POCCHHCKON IPayKIAaHCKON MACHTHIHOCTH, TATPHOTH3MA;

L HEHHOCTHOC OTHOIICHHUE K TOCYJApCTBCHHBIM CHUMBOJIAM, AOCTHXKCHHAM pOCCHﬁCKHX y‘IéHLIX B

obnacTu GU3HUKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

o c(OpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHHMS, 3TUIECKOTO TIOBE/ICHUS;

o CIOCOOHOCTH OLICHUBATh CUTYallMI0 M TPHUHUMATh OCO3HAHHbIE PEILEHHs, OPHUEHTUPYSICh Ha
MOpaJIbHO-HPaBCTBEHHBIE HOPMBI M [ICHHOCTH, B TOM YHUCIIE B ISTEIBHOCTH YUEHOTO;

o OCO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOIO Oy IyIIEro.

ICTETUYECKOI0 BOCIIUTAHUS

o ACTETHUECKOE OTHOIICHHE K MHpPY, BKJIIOYash OCTETHKY HAy4YHOTO TBOPYECTBA, MPUCYIIECTO
¢bu3nuecKoi HayKe.

TPY/A0BOr0 BOCIIMTAHMA:

o WHTEpEC K pa3iu4yHbIM cdepaM MpoPecCHOHANBEHON AEATENbHOCTH, B TOM 4YHCIE CBS3aHHBIM C
¢u3MKONW M TEXHHKOH, yMEHHE COBEpIIaTh OCO3HAaHHBIM BhIOOp Oyayuied mpodeccud W pealn30BBIBATH
COOCTBEHHBIE JKU3HCHHBIE TIJIaHEI,

o TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHHUIO U CaMOOOPa30BaHUIO B 00J1aCTH (DU3UKHU HA TPOTSHKEHUN
BCEH KU3HH.

IKOJIOTHYECKOTO BOCTIMTAHMA:

o c(OPMHUPOBAHHOCTD DKOJOIMYECKOM KYJIBTYPhl, OCO3HAHHE TI00ATBHOTO XapaKkTepa SKOJOTHUSCKIX
mpooem;

o IUTAHUPOBAHUE M OCYILIECTBJICHUE JEHCTBUU B OKpy’KalolleHd cpele Ha OCHOBE 3HAHUS Lejel
YCTOMYMBOTO pa3BUTHS YEJIOBEUECTBRA,

o paciinpeHUEC ONbITa ACATCIbHOCTHU 3KOJIOTHYECKOM HaIIpaBJICHHOCTU Ha OCHOBE MMCIOIINUXCA 3HAHUH
1o (pu3muKe.

HEeHHOCTH HAYYHOTO NMO3HAHUS:

. cOPMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
bu3nYecKoi HayKu;

. OCO3HaHME IICHHOCTH HAay4YHOH JESTeNLHOCTH, TOTOBHOCTh B IPOIECCE H3YyYCHUS (H3UKU
OCYIIECTBIISITh MIPOSKTHYIO M UCCIICI0BATEIBCKYIO ICSTEIbHOCTD UHMBUIYaIbHO U B TPYIIIE.



METAINPEJMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/ibHBIC YHHBepPCcAJbHbIC yYeOHbIe NeliCTBHSA
ba3zoBrble Jjornueckne geicTBUs:

. CaMOCTOSITETTFHO (hOPMYITUPOBATh U aKTYAIM3UPOBATH IPOOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

. ONPEACIIATh UENHU ACITENBHOCTH, 3a/1aBaTh NapaMeTPhbl U KPUTEPUU UX TOCTUKEHUS;

° BBISIBJISITh 3aKOHOMEPHOCTHU M MPOTUBOPEYHS B PACCMATPUBAEMBIX (PU3NYCCKUX SBICHUSX;

. pa3zpabaTeiBaTh IUIAaH pelmIeHWs MpPoOJIeMBl ¢ Y4ETOM aHajn3a WMEIOUINXCS MAaTepHabHBIX U
HEMaTepHUalbHbIX PECYPCOB;

. BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTh, OLEHUBATh COOTBETCTBUE PE3YyJIbTATOB LENISIM, OLECHUBATH
PHCKH TIOCJIEACTBUN JIEATEIIbHOCTH;

. KOOPJIMHUPOBATh U BBITIOJHSITH pA00OTY B YCIOBUSAX PEATBHOTO, BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO
B3aMMOICHUCTBHS,

° Pa3BHUBaTh KPEATHBHOE MBIIIIJICHUE MTPH PEIICHUM KU3HECHHBIX ITPOOJICM.

ba3oBble ncciaenoBareabCKue JelCTBUS .

. BIIQ/IETh HAYYHON TEPMUHOJIOTHEH, KIFOYEBBIMH MOHATHIMH U METOAAMH (DU3MUECKON HAYKH,

. BIIA/IETh HAaBBIKAMHU Y4eOHO-MCCIEAOBATENbCKON M TMPOEKTHOW MEATENFHOCTH B 00JacTh (PU3UKH,

CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAaMOCTOSTENIBHOMY IIOMCKY METOIOB pEHIeHUs 3amad (hU3MYECKOro
COZIepIKaHUs, IPUMEHEHHUIO PA3IMYHBIX METOIOB IO3HAHUS,

o BJI1aaA€Th BHIAaMHU JCATCIBHOCTH IIO IMOJIYy4YCHUTIO HOBOI'O 3HaHWHA, €ro MHTCpIpEeTalnu,
npeoOpa3oBaHUIO U MMPUMEHEHHIO B PA3IMYHBIX YYEOHBIX CUTYallUsIX, B TOM YHCJIE TPH CO3IaHUH YICOHBIX
MIPOEKTOB B 00JIACTH (PHU3HKHY;

o BBIBJISITh NPUYMHHO-CJIE/ICTBEHHBIE CBSA3M M aKTyaJIM3UpPOBATh 3a/ady, BbIIBUTATh TUIOTE3y eé
pelieHus, HaXoUTh apryMEHTHI IS JJ0Ka3aTeIbCTBA CBOMX YTBEPXKACHUHN, 33aBaTh apaMeTpbl U KpUTEPUH
pelIeHus;

o AQHAJIM3HPOBATH IOJYYECHHBIE B XOAE PEUICHMs 3aJadd Pe3ylbTaTbl, KPUTUYECKH OLIEHUBATh HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

o CTaBUTh U (HOPMYIMPOBATH COOCTBEHHBIC 3aJauyd B 0Opa30BaTENBLHON IESTENbHOCTH, B TOM YHCIE
IpY U3Y4EeHUH (DUBHKH;

o JlaBaTh OLICHKY HOBBIM CHTYaIUsIM, OLIEHUBAThH IPHOOPETEHHBIN OMBIT,

o yYMETh MIEPEHOCUTH 3HAHUS 110 (PU3UKE B MPAKTHUYCCKYIO 00JIACTh JKU3HEACATELHOCTH;

o YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX NPEIMETHBIX obacTeii;

o BBIIBUTaTh HOBBIE UEH, IIpeJlaraTb OpUTHHAIBHBIE MOAXO/IBIl U PELICHHUS;

o CTaBUTH MPOOJIEMBI M 33124, JOIYCKAIOIINE aTbTePHATHUBHbIC PELICHUSI.

PaGora ¢ nundopmanueii:

o BJIaACTHh HABbIKAMHU IIOJTYUYCHUA I/IH(i)OpMaIII/II/I (1)I/I3I/I‘ICCKOFO COACPKaHUA M3 MCTOYHHUKOB pPa3HbIX
THUIIOB, CAMOCTOSITETILHO OCYILECTBISTh TOUCK, aHAIN3, CUCTEMAaTH3AINI0 U HUHTEPIIPETanio HHPOpMAIUU
Pa3INYHBIX BUJIOB U (JOPM TIpE/ICTABICHIS

o OLIEHUBATH JIOCTOBEPHOCTH HH(POPMALIUH;

o WCIONb30BaTh CpeAcTBa HMH(GOPMALMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHMH B pEIICHUU
KOTHUTHBHBIX, KOMMYHHUKAaTHUBHBIX M OPraHU3alMOHHBIX 3aJad ¢ COOJOAEeHUEM TpeOOBaHUI SProOHOMUKH,
TEXHUKM O€30MacHOCTH, THUTUEHBI, pPECypcocOEpex eHus, IpPaBOBBIX M ITHYECKHX HOPM, HOPM
UHGOPMAIMOHHOM 0€30MMaCHOCTH;

o cO3/1aBaTh TEKCTHl (PU3MUECKOrO COJEpKaHUs B pa3IM4YHbIX (opmarax ¢ yd€ToM Ha3HAYCHUS
MH(OPMAIIUK U LIEIE€BOI ayTUTOPUH, BEIOMpasi ONTHMAIbHYIO (POpMY MPEACTABICHNS U BU3YaIU3aLHH.
KoMMyHHKaTHBHBIC YHUBeEPCAJIbHBIE y4eOHbIE IeliCTBHSA:

o OCYIIECTBIISTH OOIEHNE Ha yPOKax (GH3UKH U BO BHE-YPOUHOM JEATEILHOCTH,

o pacro3HaBaTh MPEANOCHIIKH KOHQIUKTHBIX CUTYalUi U CMSITYaTh KOH(IUKTHL;

. Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOKO TOUYKY 3PEHUS C UCIIOIb30BAHUEM S3BIKOBBIX CPELICTB;

. MOHUMATh ¥ UCIOJIb30BATh PEUMYIIECTBA KOMAaHIHON U MHIUBHUIyalbHOH paboThI;

o BBIOMPATH TEMATHKY H METOJBI COBMECTHBIX JICHCTBHUI € YIETOM OOIIMX HHTEPECOB M BOZMOYXKHOCTEH

KaXJ10T0 4JICHa KOJUICKTHUBA,



o MIPUHUMATh LEJIH COBMECTHOM NIEATENIEHOCTH, OPraHU30BBIBATh U KOOPAUHHUPOBATH NEHCTBHA MO €€
JOCTIDKEHHIO: COCTAaBJIATH IJIaH JACHCTBHUM, PacHpeienaTh PO C YY€TOM MHEHHH yYaCTHHUKOB, 0OCYXIATh
Ppe3yAbTaThl COBMECTHOM PabOTHI;

o OLIEHMBATh KAayeCTBO CBOEr0 BKJAJa M KaXIOr0 YYacTHMKAa KOMaHIbl B OOIIMH pe3yapTaT IO
pa3paboTaHHBIM KPUTEPHSIM;

o IIpelUlaraTh HOBbIE IPOEKTHI, OLCHUBATh UJIEH C MO3ULUH HOBU3HbI, OPUTMHAIBHOCTH, IPAKTUUECKON
3HaYMMOCTH;

. OCYIIECTBJIATh TO3UTUBHOE CTPATETMUECKOE IOBEJACHHE B pAa3IMUYHBIX CHUTYalUsIX, IPOSBIATH
TBOPYECTBO M BOOOpa)KeHHUE, ObITh HHULIUATHBHBIM.

PerynsiTuBHbIe YHMBepcajibHbIe y4eOHbIe JeHCTBUA

Camoopranu3aums:

o CaMOCTOSITEIBHO OCYLICCTBISITh [TO3HABATEIFHYIO ACATENLHOCTh B 001aCTH (DU3UKK M aCTPOHOMHHU,
BBISBIISITH TPOOJIEMBI, CTAaBUTH U (OPMYIIMPOBATH COOCTBEHHBIC 3a/1a4H;

o CaMOCTOSITEIBHO COCTABIIATH IUIAH PEIICHMS PacYETHBIX W KAaUYeCTBEHHBIX 3a/1a4, IUIAH BBITOTHEHHS
MPaKTUIECKON PadOTHI C yUETOM UMEIOIINXCSL PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M MPEANIOUTCHUH;

o J1aBaTh OLICHKY HOBBIM CHTYalUsIM;

o pacimpsTh paMKH y4eOHOTo mpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTeHU;

. JieNiaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATH €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEILICHNUE;

. OLICHUBATh MPHOOPETEHHBIH OIIBIT;

o croco0CTBOBaTh (HOPMUPOBAHUIO W TIPOSBICHUIO JPYIUIMH B 00NACTH (DM3HWKH, TOCTOSIHHO

TIOBBIIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIBTYPHEIN YPOBEHb.
CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJJIEKT:

. JlaBaTh OLIEHKY HOBBIM CUTYyallMsiM, BHOCUTh KOPPEKTHUBBI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBUE
PE3yNbTATOB LIETISIM;

. BJIQJICTh HAaBBIKAMHU I[03HABATEIBHOW pe(UICKCMM KaK OCO3HAHUS COBEpPIIACMBIX JICUCTBUH U
MBICTTUTENBbHBIX POLIECCOB, UX PE3YIBTATOB U OCHOBAHMIA;

. WCTIONTE30BATh MPUEMBI peIeKCUH TS OIICHKH CUTYaIllH, BRIOOPa BEPHOTO PEIICHYIS,

. YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELIEHUS 10 UX CHHXKEHUIO;

. MPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX MPU aHAJU3€ PE3yJIbTaTOB AESITEIbHOCTH;

. MIPUHUMATh Ce0s1, IOHUMas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

. MNPUHUMATh MOTHBBI U apTyMEHTHI APYTUX MIPU aHAJIU3€E PE3YJIbTATOB ACSTEIbHOCTH;

. MPU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OMIMOKH.

B nporuecce nocTHKeHNs TMYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS IPOrpaMMbl IO (PU3UKE AJIST YPOBHS CPEIHETO
o0miero o0pazoBaHusl y 0OydYarOIIMXCA COBEPILIEHCTBYETCS] SMOLMOHANBHBIA WHTEIJUIEKT, MPeaoararoui
c(hOpMHPOBAHHOCTb!

o CaMOCO3HaHMS, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHMMAaTh CBOE IMOIMOHAIBHOE COCTOSHHUE, BUIETDH
HalpaBJICHUs Pa3BUTUSI COOCTBEHHOM HMOLIMOHATILHOM c(hepbl, OBITh yBEPEHHBIM B ce0e;

o CaMOperyJIupOBaHus, BKIIOYAIONIIET0 CAMOKOHTPOJIb, YMEHHUE MPUHUMATh OTBETCTBEHHOCTH 32 CBOE
MOBEJICHUE, CIIOCOOHOCTh aIalTHPOBAThCA K OMOIMOHAJHLHBIM W3MEHEHUSM M TPOSBIATH THOKOCTH, OBITH
OTKPBITHIM HOBOMY;;

o BHYTpEHHEH MOTHBAIlMH, BKIIOYAIOIIEH CTpeMJIEHHE K OCTIXEHHIO IENW U YCIEeXy, ONTUMH3M,
WHUIIMATHBHOCTh, yMEHUE IEHCTBOBATh, UCXO/IS U3 CBOMX BO3MOYKHOCTEH;

o SMITaTUH, BKIIOYAIOIIEH CIIOCOOHOCTh IOHMMATh SMOLIMOHAIBHOE COCTOSIHUE JPYTHX, YIUTHIBATh €r0
MIPH OCYIIECTBICHUH OOIICHNS, CIOCOOHOCTh K COYYBCTBHIO U COTIEPEIKUBAHUIO;

o COLMANIbHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTH BBICTPAaMBATh OTHOLIEHMS C APYTHUMH JIFOABMHU,
3a00TUTHCSA, IPOSBIISITH UHTEPEC U Pa3peIaTh KOHPIUKTHI.

INPEJIMETHBIE PE3YJIBTATBI

K konmy oOyuenusi B 10 kiacce mpeqMeTHBbIE Pe3yJbTaThl Ha YIIyOINEHHOM YPOBHE JIOJDKHBI OTPaXKaTh
c(hOopMHPOBAHHOCTh y 00YUYAIOLTUXCS YMEHUI:



o MOHUMATh PONb (DU3UKK B IKOHOMUYECKOH, TEXHONOTHYECKOW, SKOJOTHMYECKOH, COLHUAIbHOH WU
ITHYECKOHN cepax NesTeIbHOCTH YeJI0BEKa, POJib U MECTO (PU3UKU B COBPEMEHHON HayYHOHW KapTHHE MHUDA,
3HaYCHUE ONMCATENIBHON, CHCTEMAaTU3UPYIOIIeH, OOBSICHUTENbHOH W MPOTHOCTHYECKOH (yHKUWH
¢u3nUecKol TEOpUN — MEXaHUKH, MOJIEKYJISIPHOH (PM3UKH M TEPMOJUHAMHUKH, POJIb (PU3MUECKON TEOpUH B
(opMHUpOBaHNH NpeACTaBICHHI 0 (PU3NIECKON KapTUHE MHUPA;

o pasnuyate yCJIOBUS INPUMEHMMOCTH MoJenell (HU3MYeCKMX TeJl U IPOLEcCOB (SIBICHMIA):
WHeplHajbHas cuUcTeMa oOTcuéra, aOCOMIOTHO TBEPAOE TENO, MaTepualibHas TOYKa, PaBHOYCKOPEHHOE
JBIDKEHHE, CBOOOAHOE MajeHue, abCOMOTHO ymnpyras nedopmaiusi, adCONIOTHO YNpyroe u abCOJIOTHO
HEYNPYroe CTOJIKHOBEHHUS, MOJICIH Ta3a, KUAKOCTH U TBEPIOTO (KPUCTAJUIMYECKOT0) Tela, WACANbHBIN ras3,
TOYEYHBIH 3aps]l, OAHOPOJHOE IIEKTPUUECKOE MOJIE;

. pasnuyaTh yciaoBus (TPaHHIbI, 00J1aCTH) TPUMEHUMOCTH (PU3NIECKIX 3aKOHOB, TOHUMATh BCEOOIINIH
xapakTep (pyHIaMEHTaJIbHBIX 3aKOHOB U OTPAHUYEHHOCTh UCIIOJIb30BaHMS YaCTHBIX 3aKOHOB;

o aHAJIM3UPOBATH U OOBSICHATH MEXaHUIECKHE IPOLIECCHI U SIBICHUS, HCIIONb3YSl OCHOBHBIE IOJIOKEHUS
M 3aKOHbl MEXaHUKH (OTHOCHUTEIBHOCTh MEXaHMYECKOIO  JBHKEHHUS, (OpMydbl KHHEMATHKH
PaBHOYCKOPEHHOTO JIBH)KEHUSI, TpeoOpa3oBanus [ anuies At CKOPOCTH M IepeMeleHns, 3aKoHbl HproToHa,
IOPUHIMII OTHOCUTENBHOCTH ['anmies, 3aKOH BCEMUPHOIO TATOTECHUS, 3aKOHBI COXPAHEHHS HMIIyJbCa U
MEXaHUUYECKOH 3HEPIHH, CBA3b PaOOTHI CHIIBI C M3MEHECHHEM MEXaHWYECKOH SHEPruy, yCJIOBUS PaBHOBECHS
TBEPOOrO Tena), MPU ITOM HCIIOIB30BATh MAaTEMaTH4YEeCKOE BBIPAKEHHE 3aKOHOB, YKAa3bIBaTh YCIOBUS
NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IpeoOpa3zoBaHuil ['anmies, BToporo u Tperbero 3akoHoB HproToHa,
3aKOHOB COXPaHEHUS UMITYJIbCa M MEXaHUUECKOW SHEPrUH, 3aKOHAa BCEMUPHOTO TSATOTEHUS;

o AQHaJM3UPOBATh U OOBSICHATH TEIUIOBBIC MPOIECCHl U SIBJICHUS, HCIIONB3Ysl OCHOBHBIC IOJIOXKCHUS
MKT wu 3aKk0HBI MOJEKYISPHOH (U3NKH U TEPMOAMHAMUKHU (CBS3b NABJICHHUS HEALHOTO raza cO CpeaHen
KUHETHYECKOI 3HEeprueil TEmIoBOro NBIDKEHHS M KOHLEHTpAlHMed ero MOJIEKYJ, CBSI3b TEMIEpaTyphl
BEIIECTBA CO CpeNHEeH KHUHETHYECKOW SHEpruedl TEeIIOBOTO IBIDKEHHMS €ro YacTHL, CBSA3b JaBICHUS
UJCANbHOrO Tra3a ¢ KOHUEHTpaluel MOJEKYJI U €ro TeMiepaTypoil, ypaBHeHue MenaeneeBa—Kianelipona,
NEepPBBI 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAaHEHUS JHEPIMU B TEIJIOBBIX MpoIleccax), NP HTOM
UCIIOJIB30BaTh MAaTE€MAaTU4eCKOE BBIPAKECHHE 3aKOHOB, yKa3blBaTh YCIOBUS HPUMEHHUMOCTH YPaBHEHUS
MenneneeBa—Knaneiipona;

o AHAJIM3UPOBATh U OOBSICHATH NMEKTPUUECKHUE SBJICHUS, UCIOIb3Ysl OCHOBHBIE TOJOXKEHHUS U 3aKOHBI
JNIEKTPOAMHAMHMKU (3aKOH COXPAaHEHMs OSJICKTPUYECKOro 3apsna, 3akoH KysnoHa, NOTEHIHAIBHOCTb
3NIEKTPOCTATHYECKOTO OIS, IPUHIMI CYHEPHO3ULUH IEKTPUUECKUX TOJIEH, IPH 3TOM YKa3bIBasl YCIOBHSA
NpUMEHUMOCTH 3akoHa KysoHa, a Takke MPaKTUYeCKH BaXKHbIE COOTHOLICHHUS: 3aKOHBI OMa ajsl yyacTka
Heny U JUIS 3aMKHYTOH AJIEKTpUYecKoi 1emnu, 3akoH [xoyns—Jlenna, npasuia Kupxroda, 3akonsr @apazaes
IUTSL DIICKTPOJTU3);

o OIMCHIBATh (DU3NYECKUE TPOIECCHl W SIBICHUS, WCIONb3ysS BEIWYHHBL TEPEMEINICHHE, CKOPOCTb,
YCKOpEHHE, UMITYJIbC Tella U CHUCTEMBI TeJ, CHJa, MOMEHT CHJbI, JaBJI€HHWE, MOTEHIHalbHAas JHEeprus,
KWHETHYeCKasi dHEPTHsl, MEXaHH4YecKas JHEprHs, padoTa CHIIbI, IICHTPOCTPEMHUTEIbHOE YCKOPEHHWE, CHiia
TSDKECTH, CHJIa YHOPYTOCTH, CHJIa TPEHHS, MOLIHOCTb, SHEPIrUs B3aMMOJEHCTBUA Tena ¢ 3emMiéil BOMU3M eé
MOBEPXHOCTH, SHEPrusl ynpyroil aedopmannu npy>KHUHbBI, KOJIMYECTBO TEIJIOTHI, aOCOIIOTHAS TeMIIEpaTypa
Tena, paboTa B TEPMOJUHAMUKE, BHYTPEHHSISI SJHEPTUsl HACAIBHOTO OJHOATOMHOIO ra3a, paboTa ueaabHOro
rasa, OTHOCHTEJbHAsl BIaXXHOCTh Bo3ayxa, KIIJ mpeanpHOro TEIIOBOro ABUraTessl; 3JIEKTPUYECKOE IIOJE,
HanpsHDKEHHOCTD AJIEKTPUYECKOTO IMOJIsl, HANPSLKEHHOCTD OISl TOYEYHOTO 3apsiaa WM 3apsHDKEHHOTo Iapa B
BaKyyM€ M B JUDJIEKTPUKE, MOTEHIHWAT 3JEKTPOCTaTUYECKOrO TMOJI, pa3HOCTh IOTEHIMAJIOB,
WIEKTPOJBIKYIIAsl CHJIAa, CHJAa TOKA, HANpsKEHHE, MOIIHOCTh TOKA, JJIEKTpHUYecKas EMKOCTb IJIOCKOIO
KOHJEHCAaTOpa, CONPOTHUBIEHHE Yy4yacTKa LENU C IOCAEAOBATEIbHBIM U MapajljIeIbHBIM COEIUHEHHEM
PE3UCTOPOB, PHEPTHS WEKTPUUECKOTO MOl KOHAEHCATOPa;

o OOBSICHATH, OCOOCHHOCTU TPOTEKaHWsS (DU3NYECKHUX SBICHHUN: MEXaHMUYECKOE JIBUKCHHE, TEIUIOBOE
JIBIDKEHHE YaCTHI[ BEIECTBa, TEIUIOBOE paBHOBECHE, OpPOYHOBCKOE JIBHKEHHeE, NUQy3Hs, HcrapeHue,
KHWIIEHUE M KOHJICHCAllMd, IUIaBJICHHE M KPUCTAJUIM3ALMS, HAIIPABICHHOCTh TEIUIONEPENaut, dIEKTpU3aLusl
TeJ, SKBUITOTEHIUAIBHOCTh TOBEPXHOCTH 3apsSKEHHOTO IIPOBOTHUKA,;

° MPOBOJIUTH  MCCIIEIOBAHWE 3aBUCHUMOCTH OJHOW  (PM3WYECKOW BENMWYMHBI OT JPYrod C
WCIIOJIb30BAaHUEM TNPSAMBIX HW3MEPEHHH, NMPU TOM KOHCTPYHMPOBATh YCTAaHOBKY, (PMKCHpOBATH pPE3yNbTaThI
MOJYYEeHHON 3aBUCHMOCTH (DPU3UYECKUX BEIMYMH B BHJE IPadUKOB C YUETOM aOCONIOTHBIX MOTPEHIHOCTEH
M3MEPEeHHH, IeTIaTh BEIBOIBI IO PE3YIbTaTaM UCCIEOBAHNUS;



o MIPOBOUTH KOCBEHHBIC M3MEPEHUS (PU3MUCCKUX BEITUYHH, ITPU 3TOM BHIOUPATH ONTUMAILHBIA METOT
WU3MEPEHHS, OIICHUBAThH a0COIFOTHBIC U OTHOCUTENIBHEIC MTOTPEITHOCTH MPSMBIX M KOCBEHHBIX U3MEPEHUH;

o MIPOBOANTD OIIBITHI IO MPOBEPKE MPEATIOKEHHONW TUIOTE3bI: IJIAHUPOBATH IKCIEPUMEHT, COOMpATh
JKCIICPUMEHTAIBHYIO YCTaHOBKY, aHATU3WPOBATh IMOJyUYCHHBIE PE3yJabTaThl U JIENaTh BBIBOJ O CTaTyce
NPEIIOKEHHOW THITOTE3bI;

. coOxroaTh mpaBwiIa 0e30MacHOro Tpyla IMPH IMPOBENSHHHM HCCIEAOBaHWN B paMKax y4eOHOTo
SKCIIEPUMEHTA, MMPAKTUKyMa W y4eOHO-HCCIeI0BATENIbCKON M MPOSKTHOM EATENbHOCTH C UCTIOJIh30BAHHEM
M3MEPHUTETHHBIX YCTPOMCTB U IA00OPATOPHOTO 00OPYAOBAHUS;

o pemaTh pacu€THBIE 3aJaudl C SIBHO 3aJaHHOM W HESBHO 3aJaHHOM (u3nyeckoil Moaenbio: Ha
OCHOBaHWHM aHajN3a YCJIOBHS OOOCHOBBIBAaTh BBHIOOP (PU3MUECKON MOJENH, OTBEYaromeld TpeOOBaHUIM
3a1a4y, TPUMEHSTH (QOPMYINBI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYNaThl (DM3WYECKUX TEOpUd MpH
MCTIOJB30BaHIH MaTEMaTHYECKUX METO/IOB PEeIIeHHs 3a7a4, IPOBOINUTE PACUETH HA OCHOBAHUH MMEIOIITUXCS
JAHHBIX, AaHAJMU3UPOBATH PE3YJIbTATHI M KOPPEKTHUPOBATh METOIBl PEIICHUS C YYETOM TOIYYSHHBIX
pe3yIbTaTOB;

o pemaTh KadecTBEHHbIE 3afadyd, TpeOyloliue NPUMEHEHWs 3HAaHWKW M3 pa3HBIX pa3/enoB Kypca
¢u3MKH, a TaKKe MHTErpaIliy 3HAHUH U3 IPYTHX MPEeIMETOB €CTeCTBEHHO-HAYYHOTO IIMKJIA: BBICTPAWBATh
JIOTHYECKYIO IIETIOUKY DPACCYKICHHWA C OMOpPOW Ha W3YYEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W (U3NUECKHUE
SIBIICHUS;

o HCII0JIB30BaTh TCOPECTUUCCKUC 3HaHUA JJIsL O6’bHCHCHI/I}I OCHOBHBIX IMPUHIOUIIOB pa6OTI)I
N3MCPUTCIIbHBIX HpI/I60pOB, TEXHHUYCCKHUX yCTpOﬁCTB 1 TCXHOJOTUYECKUX MPOLECCCOB;

o MIPUBOJUTH MPUMEPHI BKJIAJa POCCHUCKHX W 3apyOeHBIX YUYEHBIX-(OU3UKOB B Pa3BUTHE HAYKH, B
00BsICHEHHE TIPOLIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHH;

o AHAIIM3UPOBATH U OIEHUBATH MOCIEACTBUS OBITOBOM W TIPOU3BOJICTBEHHOW JESITEIHHOCTH YEIIOBEKA,
CBS3aHHON C (PM3MUECKMMH MpPOIECCAMH, C TIO3HWIUN HKOJOTHYECKOW Oe30macHOCTH, MPEACTaBICHUH O
paIfioHATBPHOM TIPUPOJOTIONB30BAHUN, a TaKXKe Pa3yMHOM WCIOJIb30BaHUHM JOCTI)KCHHH HAyKH W
TEXHOJIOTHH JJIS JATbHEHINETO pa3BUTHS Y€TIOBEUECKOTO OOIIECTBA;

. MPUMEHATh PA3JIMYHBIE CIOCOOBI PabOTBHl ¢ uHpOpMaIMed (QU3MUSCKOr0 COACPIKAHUSA C
WCTIONB30BaHIEM COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOJOTHHA, MPH 3TOM HCIOJIH30BaTh COBPEMEHHBIC
WH(GOPMAITMOHHBIE TEXHOJIOTHH JUTSI TIOUCKA, IepepaboTKH U MPEIbIBICHUS YIeOHOW W HAyIHO-TIOMYJISIPHOM
WHGOPMAIUH, CTPYKTYPUPOBAHUS M HHTEPIPETAIINHA WHPOPMAIUH, ITOyYeHHON U3 Pa3IMYHBIX UCTOYHHUKOB,
KPUTHYECKN aHAIM3UPOBATh IMMOIyYaeMyr0 WHGOPMAIMIO W OIEHHWBaTh €€ JOCTOBEPHOCTh KaKk HAa OCHOBE
UMEIOIINXCS 3HAHW, TaK ¥ Ha OCHOBE aHaJIM3a NCTOYHNKA WH(OPMAIIHH;

o MIPOABJIATH OPraHU3allMOHHBIC U MO3HABATCIIbHLIC YMCHUA CaMOCTOATCIIBHOI'O HpI/IO6peTeHI/IH HOBBIX
3HaHWUU B TIPOIIECCE BHIMMOJHEHUS IIPOSKTHBIX U y4eOHO-HNCCIIeI0BATEILCKUX padoT;

° paboTaTh B IpyMIe ¢ UCIIOTHEHWEM PA3JIMYHBIX COLMAIBHBIX POJIeH, MIIaHWPOBaTh paboTy TPYIIHI,
palMOHAJIBHO pPacHpelnessaTh ACATEIbHOCTh B HECTAaHIAPTHBIX CUTyalUdX, aJ€KBAaTHO OLEHUBATH BKJIA[
Ka)XJIOTO U3 YYaCTHHKOB TPYIIIBI B PEIICHUE pacCMaTpUBAEMOi TPOOIeMBI,

o MIPOSIBIISITH MOTHBAITUIO K Oymymiel mpoeCCHOHANBHOMN IEeATENhHOCTH 110 CHEIHMATbHOCTAM (DU3HKO-
TEXHUYECKOTO MPOQUIISL.

K xonuy oOyuenust BII kKaacce mpenMeTHBIE pPe3ylbTaThl Ha yriIyOJIEHHOM YPOBHE IOJDKHBI OTPaKaTh
c(hOpMHUPOBAHHOCTDH y 00YHAIOIUXCS YMEHUH:

o MOHUMATh POJIb (QU3UKU B SKOHOMHUYECKOW, TEXHOJIOTHUECKOW, COIMAIBbHOW W 3TUYECKOW cdepax
JIeSITeIbHOCTH YEJIOBEKA, POJIb M MECTO (DM3MKK B COBPEMEHHON HAyYHOW KapTHHE MHUpa, POJIb ACTPOHOMUHU B
MPAKTHYECKON JEesITeTbHOCTH 4YelOBeKa M JalbHEHIIeM HayYHO-TEXHHMYECKOM pa3BUTHH, 3HAYCHHE
OTHCATEbHOM, CHCTEMATH3UPYIONICH, OOBSICHUTEIEHON W MIPOTHOCTHYECKON (QYHKIMHA (PU3UUECKON TEOpUH
— DJJIEKTPOJUHAMHUKH, CIEIHATBHOW TEOPHHM OTHOCHTEIBHOCTH, KBAaHTOBOH (HM3HMKH, poONb (UIMUECKON
TeoprH B (POPMHUPOBAHUM TIPEJICTABICHHN O (PU3NUECKON KapTHHE MHpa, MECTO (PU3HYECKON KapTHHBI MUpa
B 00IIIeM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O MIPHUPO/IE;

o pa3nnyaTh yCIOBUS MPUMEHUMOCTH MOJIeel (PU3NYECKUX TEl U MPOIIECCOB (SBJICHHI): OJJHOPOIHOE
3IEKTPUYECKOE U OJHOPOJHOE MArHMUTHOE IMOJIs, TAPMOHHWYECKHE KOJICOaHMs, MaTEMaTHYECKHUH MAasTHHK,
WeaNbHBIA TPYKUHHBIA MAasTHUK, TAPMOHHWYECKHE BOJHBI, HJICANBHBIN KOJIEeOaTeNbHBIA KOHTYp, TOHKas
JIMH3a, MOZIeJIeH aToMa, aTOMHOTO s/jpa U KBaHTOBOM MOJIEIN CBETA;



o pa3nuuaTh yCiIoBus (TPaHHIbI, 00JIaCTH) TPUMEHUMOCTH (PU3UICCKUX 3aKOHOB, TOHUMATh BCEOOIIUH
xapaktep (pyHIaMEeHTAIBHBIX 3aKOHOB M OTPAHUYCHHOCTh UCIIOJIF30BAHUS YACTHBIX 3aKOHOB;

o aHAJIM3UPOBATh W OOBSCHATH 3JIEKTPOMATHUTHBIE MPOIECCH W SIBIIEHUS, WCIONB3ysSd OCHOBHBIC
MOJIOKEHUST W 3aKOHBI JJICKTPOJAMHAMUKU M CICIHUAIBHONH TEOPUU OTHOCHUTEIHLHOCTH (3aKOH COXpaHCHHS
3NEKTPUYECKOro 3apsna, cuiaa Ammepa, cuia JlopeHIia, 3aKOH 3JEKTPOMArHUTHOW WHAYKIWHW, TPaBUIIO
Jlenmna, csa3p DJIC caMOMHIYKIIMK B 3JIEMEHTE JICKTPUICCKON IS CO CKOPOCTHIO U3MEHEHHS CHIIBI TOKA,
MOCTYJIAThI CICIUATLHON TEOPUH OTHOCUTEIBHOCTH DWHINTCHHA);

o AHAJIM3UPOBATH M OOBSICHATH KBAaHTOBBIE IPOIIECCH M SIBICHUS, UCIONB3YS IOJIOKEHUST KBAaHTOBOM
¢usuku (ypaBHeHne OiHmTeHa a1 (poTodddekxra, mepBei W BTOpOW mocTydarel bopa, mpuHIUI
COOTHOIIEHHs HeompeaenéHHocTell [ eiizenOepra, 3aKOHBI COXpaHEHHS 3apsSJ0BOTO W MAacCOBOTO YHCET H
SHEPTHH B SACPHBIX PEAKIHNAX, 3aKOH PAIHOaKTHBHOTO PacIaja);

o ONMKCHIBATh (PU3UYECKHE TMPOLECChl W  SBICHUS, WCIOJNB3YsS BEIUYHMHBI: HANPsSKEHHOCTD
AIIEKTPUIECKOTO TOJIS, MOTEHIIUAT YIEKTPOCTATHIECKOTO MO, Pa3HOCTh MOTEHITHANIOB, 3JEKTPOABIDKYIIAS
CWJIa, MHAYKINS MarHUTHOTO TIOJS,, MATHUTHBIN TIOTOK, cuia AMIepa, HHIyKTHBHOCTB, SJIEKTPOABIDKYIIAS
CHJIa CAMOWHIYKIIMH, YHEPTHUS MAarHUTHOTO TIOJIA MTPOBOJHUKA C TOKOM, PEISTHBUCTCKAN UMITYJIbC, MOTHAS
SHEPTHsl, YHEPTHUS TOKOS CBOOOTHONW YaCTHIIBI, SHEPTHS U UMITYJIbC (POTOHA, MAacCCOBOE YHICIIO W 3apAnl sIpa,
SHEPTHsI CBSI3M S/IPa;

. OOBSICHATHL OCOOCHHOCTH TIPOTEKaHHS (U3UYECKUX SBICHHWHA: DICKTPOMAarHWTHAs WHIYKINS,
CaMOWHJIYKIHA, pe30HaHC, MHTepPEPEHIUsS BOJH, TU(paKius, TUCTIEpCHs, TOJTHOE BHYTPEHHEE OTpaKEHHE,
¢dorosnextprueckuit 3pdext (porodddekr), ampda- m Oerta-pacmansl smep, TaMMa-U3IydeHHE SIED,
(u3rYecKre IPUHIINITHI CTIEKTPAIFHOTO aHAIN3a U PadOTHI Ja3epa;

o OIMpPEACIAThL HAIIPABJICHUC MHAYKIIMU MAIrHUTHOTI'O I1OJIA IMTPOBOJAHHUKA C TOKOM, CHUJIbI AMHCpa U CUJIIbI
Jlopenua;

o CTPOUTHh HM300paKeHHE, CO3[aBAEMOE IUIOCKMM 3€pKaliOM, TOHKOW JIMH30H, W PAaCCUYUTHIBATH €T0
XapaKTEPUCTUKH;

o MIPUMEHATHh OCHOBOTOJIAralofe acTPOHOMHYECKUE TOHATHS, TEOPHH W 3aKOHBI U aHaju3a U
0o0BsiCHEeHHS (U3WYECKUX TIPOIECCOB, MPOUCXOAANIMX B 3BE3AaX, B 3BE3AHBIX CHCTEMax, B
MEXTATaKTHYECKOW CpeJie; NBIKEHISI HeOSCHBIX Tell, SBOIOINH 3BE31 1 BeeneHHoi;

o MMPpOBOJAUTL HCCJIICAOBAHUEC 3aBHUCHUMOCTEN (I)I/I?,I/I‘IGCKI/IX BCJIMUMH C HMCIIOJB30BAHUCM IPAMBIX
M3MEpEeHH, IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PHKCHpPOBATh PE3yNbTaThl MOTYyYEHHON 3aBUCHMOCTHU
(U3MYECKUX BEITMYHH B BUJE TPAQUKOB C YIETOM aOCOIOTHBIX IMOTPEITHOCTEH H3MEPEHHH, 1eJaTh BBIBOBI
0 pe3yJbTaTaM HUCCIIEIOBAHNS;

° MPOBOJUTH KOCBEHHBIE U3MEPEHUsS] (GU3NUECKUX BEIIMYHH, IIPYU 3TOM BBIOMpATh ONTUMAIILHBIA METO
WU3MEPEeHHsI, OIIEHNBATh a0COIOTHBIE U OTHOCHUTENBHEIE MTOTPEITHOCTH MPSMBIX M KOCBEHHBIX U3MEPEHUH;

L IIPOBOJUTH OIIBITEI IO IIPOBEPKE npezmon(eHHoﬁ TUNOTE3bI: TNNIAHUPOBATH 3KCIICPUMCHT, COGI/IpaTI)
OKCHICPUMECHTAJIIBHYIO YCTAHOBKY, AaHAJIMU3WPOBATH IOJYYCHHBIC PE3YJIbTATBI U ACJIAaTh BBIBOA O CTAaTyCC
MPEJJI0KEHHOM TUIIOTE3BI;

o OIHCHIBATh METOIBI ITOTyYEHH HAYYHBIX aCTPOHOMHYECKUX 3HAHMUIA;

o coOnroaTe mpaBwia 0e30MacHOro TpyJa IMPH IMPOBEASHUH WCCIEAOBaHWN B paMKaX Y4eOHOTO
SKCIIEPUMEHTA, NMPAKTUKyMa U y4eOHO-HCCIIeIOBATENILCKON M MPOSKTHOM NEATENBHOCTH C UCTIOJIh30BAaHHEM
M3MEPHUTEIBHBIX YCTPOMCTB U JIA00OPATOPHOTO 00OPYAOBaHUS;

o peuiath pacy€THhIC 33Ja4d C SIBHO 3aJaHHON M HESBHO 3aJlaHHOW (M3MYECKOW MOJICNIBbIO: Ha
OCHOBAaHWM aHalM3a YCJIOBHS BHIOWpATh (U3NYECKHE MOJEIH, OTBEYANIIUE TpPeOOBaHUSAM 3aJavy,
MPUMEHATh (HDOPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M IIOCTYJAThl (PU3NYECKHX TEOPHM NMPHU HCIIOIH30BAHUU
MaTeMaTHYeCKUX METOJOB PEIICHUs 3a/lady, MPOBOJIUTh PACYEThl HA OCHOBAHWW HMMEKOIIUXCS JaHHBIX,
aHAJIM3UPOBATH PE3YIbTATHl H KOPPEKTUPOBATH METO/IBI PEIICHUS C YIETOM ITOTyYEHHBIX PE3YIIbTATOB;

o peliaTh KayeCTBEHHBbIC 3ajauyd, TPEOYIoIIMe NPUMEHEHHUS 3HAHMHA W3 PasHbIX pa3lelioB Kypca
(1)I/ISI/IKI/I, a TaKXE HWHTCrpanuun 3HAaHUU M3 APpyrux npe€aMeToB €CTCCTBEHHO-HAYYHOT'O HHUKJIA: BBICTpanMBaTh
JIOTHYECKYIO IICTOYKY PACCYKICHHI C ONMOPOW Ha HM3YyYEHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH W (PU3UYECKHE
SIBJICHUS;

o HCIIOJIB30BAaTh TECOPETUUCCKUEC 3HaHUA I OOBSICHEHUS OCHOBHBIX IIPUHOXIIOB pa6OTBI
N3MEPUTECIIbHBIX HpI/I60pOB, TEXHHUYCCKHUX yCTpOﬁCTB " TCXHOJIOTMYECKUX ITPOIECCOB;



o MPUBOJUTH MPUMEPHI BKJIaJa POCCHUCKHX U 3apyOeHBIX YUYEHBIX-(DU3UKOB B Pa3BUTHEC HAYKH, B
00BSCHEHHE MTPOIECCOB OKPYKAIOIIETO MHPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTUH;

o AHAJIM3UPOBATh M OLICHUBATH MOCICICTBHS OBITOBOW M TIPOM3BOACTBEHHOM JESITEBHOCTH YElIOBEKA,
CBSI3aHHOM C (DM3MYECKUMHU MPOIECCaMM, C TIO3UIUN HKOJIOTUYECKOW Oe30MacHOCTH, TMPEACTABICHHNA O
palioHAIBHOM TMPHUPOJIOTIONB30BAHUN, a TaKXKe Pa3yMHOM HCIOJb30BaHUM JOCTH)KCHUH HAYKH H
TEXHOJIOTHH JJIs JAJTbHEHINETO Pa3BUTHUS Y€IOBEUSCKOTO OOIIECTBRA;

. MIPUMEHATh Pa3IUYHBIC CIOCOOBI paboThl ¢ WHGOpPMaMed QU3HYECKOTO COACpXKAHUSA C
UCIIOJIb30BaHHEM COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHH, MPHU 3TOM HCIOJL30BATh COBPEMEHHBIC
UHQOPMAITMOHHBIC TEXHOJIOTUH JUTS TOMCKA, IEPEepaOdOTKH U NPEIbIBICHHUS YICOHON 1 HAYYHO-TIOMYIISIPHON
WHPOPMAITUH, CTPYKTYPUPOBAHHUS M HHTEPIPETANUN HH(DOPMAIINH, TOTYYSCHHOW U3 PA3TUYHBIX HCTOYHHKOB,
KPUTHYECKH aHATU3UPOBATH MOIYYaeMYI0 WH(POPMAIUIO U OIEHHBATH €€ JIOCTOBEPHOCTh KaK HAa OCHOBE
UMCIOIIUXCS 3HAHUH, TaK ¥ Ha OCHOBE aHAJM3a UCTOYHUKA HH(OpMAIINK;

o MPOSIBJIATH OPraHU3AIMOHHBIC ¥ TIO3HABATEIbHBIC YMEHHS CAMOCTOSITEIIBHOTO TIPHOOPETEHUST HOBBIX
3HAHUI B TIPOIIECCE BHIMOIHEHHUS MPOSKTHBIX U YUeOHO-UCCIIE0BATEIbCKHX paboT;

o paboTaTh B TPYMIE C UCIIOTHCHUEM PA3JIMYHBIX COIMAIBHBIX POJICH, MIIAHUPOBATh pabOTy TPYIIIIHI,
paIMOHANBHO PACTIPENENATh JCATEIBHOCTh B HECTAHAAPTHBIX CHUTYalUsAX, aJeKBaTHO OICHHWBATH BKJIA]
Ka)JIOTO U3 YYaCTHHKOB TPYIIIBI B PEHICHAE paCCMATPUBACMOI MTPOOICMEI,

. MPOSIBJISATE MOTHBALIMIO K OyAyIIeH mpodecCHOHANBHON AEATENLHOCTH M0 CIIENUaIbHOCTAM (HU3HKO-
TEXHHYECKOTO MPOGHUIISL.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC

KoauuecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM JuaexkTpoHHbIe (UU(pOBbHIE)
Kourpoububie = IIpakTuyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Paznea 1.HAYUHBII METO/I IIO3HAHUSA ITPUPO/IbI
1.1 Hay4unplii MeTO MO3HAHUS TTPUPOIBI 6
Hroro mo pazmeny 6
Pa3znea 2.MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Junamuka 10
2.3 Craruka TBEpAOro TeNa 5 1
2.4 3aKOHbBI COXPaHEHUSI B MEXAHUKE 10 1
Hroro mo pazueny 35

Paznea 3.MOJIEKYJ/IAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1
3.2 TepmonnHamuka. TeniaoBble MalTuHbI 20 1
33 ArperatHble cocTosiHUS BenlecTBa. dazoBbie 1 1
nepexoabl

Hroro no paszneny 49

Paznen 4.9JIEKTPOANHAMMUKA
4.1 DIEKTpUUECKOE T0JIe 24 1
4.2 I1oCTOSIHHBIN 2JEKTPUUECKUIN TOK 24 1
4.3 ToKM B pa3Iu4HbIX cpefax 6

Hroro no paszneny 54




Paznea 5.0U3NYECKHA IPAKTUKYM

5.1 ®u3nyecKuil NPakKTUKYM 16 16
Hroro no pazneny 16
PeszepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOT'PAMME




11 KITACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 9acoB

DJIeKTpoHHbIe (LM (ppoBbIE)

Ne o/ Konrpouabusie | Ilpakruyeckue
NMPOrpaMMblI Bcero o0pa3oBaTebHbIE PeCypChl
padoThI padoThI
Paznen 1.9JIEKTPOJAUHAMUKA
11 MaruauTHoe nosie 14
1.2 DNeKTpOMarHuTHas HHAYKLIHS 13 1
Hroro no pazaeny 27
Paznen 2.KOJIEBAHUS 1 BOJIHbI
2.1 Mexannueckue KoneOaHus 10
2.2 DNEeKTPOMarHUTHbIE KOJIeOaHUS 15
23 MexaHu4ecKue 1 AIeKTPOMarHuTHbIE 10 1
BOJIHBI
2.4 Orntuka 25 1
Hroro no paszneny 60

Paszea 3.0CHOBBI CIIELIUAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

3.1 Ocnossl CTO 5 1
HWroro no pazneny 5
Paznen 4 KBAHTOBAS ®PU3UKA
41 KopnyckynsspHO-BOIHOBOM Ayan3m 15
4.2 ®duszrka aroma 5
43 ®dwu3mrKa aTOMHOTO SIpa U 3JIEMEHTapHBIX 5
' YaCTHI]
Hroro mo pazueny 25

Paznea 5.9JIEMEHTBI ACTPOHOMUU U ACTPODPU3IUKHU

5.1

DNeMEeHTBI aCTPOHOMUU U acTpOPU3UKU

12




Uroro no pazgeny

12

Pazgen 6.PU3NYECKHUI TPAKTUKYM

6.1 Du3nYeCcKuil TPaKTUKYM 16 16
Hroro no pazueny 16
Pa3nen 7.0 BOBIIAIOIIEE IOBTOPEHUE
Cucremaru3zanus u 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15
' JESTENIbHOCTH, IPUOOPETEHHOTO MPU
u3ydeHuu kypca ¢pusuku 10 — 11 xmaccos
Hroro no pazneny 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

KosmyecTBo yacoB DJIeKTPOHHBIE
Ne Hara uudposeie
Tema ypoka Konrpoubusie | Ilpakruyeckue
n/n Bcero U3YYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 dusznka — JAMEHTAJIbHAS HayKa O IIPUPOJIE 1
by yia o ipup 01.09.2023
HayuHblii MeTOI TO3HAHUS] U METOBI
2 . 1
UCCIIeIOBaHMS (PU3UICCKUX SIBICHUI 06.09.2023
DKCIIEpUMEHT U TEOPHUs B IPOLIECCE MO3HAHUS
3 npupoasl. Habmronenre u SKCrepuMeHT B 1
Prp P 06.09.2023
¢duzuke
4 Crioco0b1 m3MepeHust GU3HIECKUX BEIIMINH 1
pes 06.09.2023
AOCOII0THAs M OTHOCUTENIbHAS! TIOIPEIIHOCTH
5) . 1
U3MepeHuil PU3NIECKUX BETUUNH 07.09.2023
MonenupoBanue B ¢pusnke. Poib n mecto
¢buzuku B OPMUPOBAHUHU COBPEMEHHOMN
6 . . 1
Hay4YHOW KapTUHBI MUpPa, B TPAKTUYECKON 08.09.2023
NeSITebHOCTH JTI01eH
Mexanuueckoe aBmxenue. Cucrtema oTcyera.
7 OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKECHUS. 1 13.09.2023
[Ipsimast u 0OpaTHAs 3a/1aul MEXaHUKH R
Panuyc-BekTOp MarepralibHON TOUKH, €TO
3 MPOEKINH HA OCH KOOpAHWHAT. TpaeKkTopusi. 1
[Tepememnienue. Cxopoctb. X nmpoexkuu Ha ocu 13.09.2023
KOOpJAWHAT
PaBHOMEpPHOE TPAMOIIMHENHOE IBUKEHHUE.
9 ['paduueckoe onrcaHre paBHOMEPHOTO 1
pad p p 13.09.2023

HpHMOJ’IHHCﬁHOF O IBHXKXCHUA




CrnosxeHue nepeMeIieHuid U CKOPOCTEM.

10 Pemenue 3anau 14.09.2023
HepaBHomepHoe nBuxenune. MruoBeHHas

11 CKOpocTh. Yckopenue. [Ipamonnneiinoe 15.09.2023
JBUKCHHE C TIOCTOSTHHBIM YCKOPEHUEM

12 I'paduueckoe onucanue MpsIMOIMHEHHOTO
JBY)KEHUS C TOCTOSIHHBIM YCKOPEHUEM 20.09.2023
CBoOomHOe majeHue. Y cKopeHrue cB0OOOHOTO

13 najieHus. 3aBUCUMOCTh KOOPJMHAT, CKOPOCTH, 20.09.2023
YCKOpPEHUS OT BPEMEHH U UX TpaQuKu

14 JIBukeHue Tena, OpOIIeHHOTO MO YTJIOM K
TOPU3OHTY 20.09.2023
KpuBonuneitnoe numxenue. [IBuxeHue mo

15 OKPYKHOCTH. YTJIOBas U JINHEHHAs! CKOPOCTb.
[Tepuon u wactora. LleHTpOocTpeMUTENBLHOE U 21.09.2023
IIOJIHOE YCKOpPEHHUE

16 KonTpoasnas pabora no teme "Kunematuka" 99.09.2023
IIepsb1it 3akoH HproToHA. IHEpImanbsHele

17 cuctemsbl oTcuéra. [[puHIUIT OTHOCUTETBHOCTH
Tanwest. HeI/IHepHI/I:l)HI)HILIG CHCTEMBI OTCUETA 21.09.2023

18 Cuta. PaBHoneticTByto1as cumna. Bropoit 3akoH
HeroTona. Macca 27.09.2023

19 Bzaumopeiicteue Ten. Tpernit 3akoH HeroToHa 97.09.2023

20 [Tpunuun cynepno3uuu cuil. Pemenue 3agau Ha
nprMeHeHne 3aK0HOB HproToHa 28.09.2023
3aKOH BCEMUPHOIO TATOTEHUSI.

21 DOKBUBaJICHTHOCTh TPABUTAIIMOHHON U UHEPTHOM 99.09.2023
Macchl

22 Cuna TsDKeCTH M yCKOpeHHe CBOOOTHOTO




HaacHus

04.10.2023

23

JIBr>KeHNe HeOECHBIX TeN U MX UCKYCCTBEHHBIX
CcIyTHUKOB. IlepBasg KocMu4ecKast CKOPOCTb.
3akonsl Kennepa

04.10.2023

24

Cuna ynpyrocru. 3akoH I'yka. Bec tena

04.10.2023

25

Cuia tpenust. [Ipupoaa v BUABI CUIT TPEHUS.
JIBH>KEHUE B )KHIKOCTHU U Ta3e C YYETOM CHJIbI
COIIPOTHUBIICHUS CPEBI

05.10.2023

26

Hasnenue. ['unpocrarnueckoe nasienue. Cuia
Apxumena

06.10.2023

27

AOCOIIOTHO TBEPAOC TCIIO. HOCTyrIaTeJIBHOG n
BpalaTCJIbHOC IBUIKCHHUEC TBEPAOI'o TCJIa

11.10.2023

28

MOMEHT CHUJIbI OTHOCUTEJILHO OCH BpallleHUs.
IIneyo cuiabl

11.10.2023

29

Crnoxenune CHJI, IPUJIOKCHHBIX K TBEPAOMY TCITY.
L[eHTp TSDKECTHU Tella. Y CIIOBUS PaBHOBCCHUA
TBEPAOTO TEJIA. Bungsr PaBHOBCCHUA

11.10.2023

30

Pemenue 3amau

12.10.2023

31

KonrtponbHas pabora no reme "JluHamuka.
Craruka TBepaoro tena'

13.10.2023

32

HNmnynbc MmaTepruanbHOM TOYKH, CUCTEMBI
MaTepHaIbHBIX TOYEK. LIeHTp Macc cuctembl
MaTepHalIbHBIX TOUEK. Teopema 0 IBMKEHUU
LIEHTpa Macc

18.10.2023

33

HMITynbC CHIIBI M1 M”3MEHEHHNE UMITYJIbCa TENA.
3aKOH cOXpaHEeHHsI UMITyJbca. PeakThBHOE
JBUKECHUE

18.10.2023

34

MomeHT HMITYJIbCa MaTepHaHLHOﬁ TOYKH.
HpCI[CTaBJICHI/IC 0 COXpaHCHUHU MOMCHTAa

18.10.2023




HUMITYJIbCAa B HCHTPAJIIbHBIX IMOJIAX

35

Pemenue 3amau

19.10.2023

36

Pabora cuiibl Ha MaoOM U Ha KOHEYHOM
nepemenieHnd. I'paguueckoe npeacraBieHne
paboTbl cuibl. MOIIHOCTD CHJIBI

20.10.2023

37

Kunernueckas sueprusi. Teopema 00 H3MEHEHUU
KMHETUYECKOW SHEPrUu MaTePHUAIILHON TOUKHU

25.10.2023

38

IloTeHIIMaNbHBIE U HEMTOTEHIINAJILHBIE CUJIBI.
[TorennmanesHas 3Heprus. Bropas kocmuyeckas
CKOpPOCTh

25.10.2023

39

TpeTbs kocMudeckasi ckopocTb. CBsi3b paboOThI
HEMOTEHUUATbHBIX CUJI C U3MEHEHHUEM
MEXaHUYECKOM SHEPTUU CUCTEMBI Tell. 3aKOH
COXpaHEHMSI MEXaHUYECKON SHEPTHU

25.10.2023

40

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.
VYpasuenue bepuymiu s ueanbHON KUIKOCTH

26.10.2023

41

KonrtponsHas padorta no Teme "3aKoHbl
COXpaHEHHUs B MeXaHHKe"

27.10.2023

42

Pa3BuTHe npeacraBieHuil 0 NIpUpPOIE TEMIIOTHI.
OcHosnble nonoxenuss MKT. Tuddysus.
bpoyHOBCKOE IBH>XKEHHUE

08.11.2023

43

CrtpoeHue ra3000pa3HbIX, KUAKUX U TBEPIBIX
Ten. XapakTep IBUKECHUS U B3aUMOJEHCTBHUS
YaCTHUI[ BEIECTBA

08.11.2023

44

Macca u pazMepsl MOJIEKYIT (aTOMOB).
KonuuectBo BemectBa. [loctosinnast ABoraapo

08.11.2023

45

Temneparypa. TeruoBoe paBHoBecue. [lIkana
Ilenbcus

09.11.2023

46

Pemenue 3amau

10.11.2023




47

NneansHbiil ra3. 'a30BbIe 3aKOHBI

15.11.2023
48 VYpaBuenue Menneneesa-Kianelipona. Pemenue
3aja4 15.11.2023
49 AOGcomoTHas TemnepaTypa. 3akoH JlanpToHa 15112023
50 W3onporieccrl B H1€aIbHOM ra3e ¢ OCTOSIHHBIM
KOJIMYECTBOM BEIIECTBA 16.11.2023
I'paduueckoe mpeacTaBaeHrE U30MPOLIECCOB:
51
U30TEpMa, U30X0pa, n300apa 17.11.2023
52 OcnoBHoe ypaBHenne MKT 99 11.2023
53 Pemenue 3amay 99 11.2023
CBs13b a0COIIOTHOI TemnepaTypbl
54 TEPMOJIMHAMHUYECKON CUCTEMBI CO CpEHEN
KMHETUYECKOM SHEPTUeH MOCTYyNaTeIbHOr0 22.11.2023
TEIIOBOTO ABMXKEHMSI €€ YaCTHUIL
55 O06o0011eHre U cucTeMaTU3alus 3HaHUH 110 TeMe
"OcHoBsl MKT" 23.11.2023
56 Konrtponbnas pabora no reme "OcrHoBsl MKT 94.11.2023
TepMmoauHaMuveckas cucreMa. 3aiaHue
BHeIHUX ycnoBul 1yt T/ cuctemsl. Breninue u
BHyTpeHHUE napamerpsl. [lapamerpsr T/1
57
CHCTEMBI KaK CpeTHUE 3HAUCHUS BEJINYNH, 29.11.2023
OTIHCHIBAIONINX €€ Ha MEKPOCKOITHYECKOM
ypOBHE
HyneBoe Hauano TepMOAMHAMUKHY.
58 CamornpounsBosnbHas penakcanus T/ cuctemsl k 99.11.2023

TCIIJIOBOMY PaBHOBCCHUTIO




MO[[GJIB HACAJILHOTO ra3a B TCpMOJUHAMUKC.

59
VYcnoBusi IPUMEHUMOCTH 3TOW MOJENH 29.11.2023
60 Ypasuenne Menneneesa-Kianelipona u
BBIp@XEHUE JUIsl BHYTPEHHEW SHEPruu 30.11.2023
BeIpaxenue 111 BHyTpEHHEN SHEPTUU
61 0JIHOATOMHOTO UJCAIbHOIO ra3a.
A 8 01.12.2023
KBasucraTndeckne u HECTATUYECKUE TPOIIECCHI
DnemMeHTapHas paboTa B TEPMOJAMHAMHUKE.
62 Beruncnenue paboTsl 1o rpaduky mnpoiecca Ha
P pacuky 1ip 06.12.2023
pV-nuarpamme
Tennonepenava kak crocod W3MeHEHUs
63 BHyTpeHHeH 3Heprun T/l cucremsl 6e3
YIP print 11 06.12.2023
COBEPILICHUSI pabOTHI
64 KoHBek1us, TerIonpoBOAHOCTD, U3TYYCHUE
B POBOA i 06.12.2023
KomudecTtBo TermoTsl. TemnoéMKocTh Tena.
65 VenpHas 1 MOJISIpHAS TETJIOEMKOCTH BEIIECTBA.
it p I 07.12.2023
VY enbHas TEIIoTa CrOpaHus TOITNBA
66 Pacuér kommvecTBa TETUIOTHI TIPH
Teruionepeaye 08.12.2023
[TonsiTue 06 anuadbataom npouecce. [lepBblit
67
3aKOH TEPMOIUHAMUKHU 13.12.2023
KonunuectBo TennoTel u paboTa Kak Mepbl
68 N
U3MEHEeHUs BHyTpeHHel aneprun T/l cuctemsl 13.12.2023
Bropoii 3ak0H TepMOHMHAMUKH TS
69 ABHOBECHBIX M HEPABHOBECHBIX MTPOIIECCOB.
p P pon 13.12.2023
HeoOpaTuMOoCTh MPUPOTHBIX MPOIIECCOB
70 [Tpuaumne! gericTBus TerioBbiX MamuH. KIT
PHHH A 14.12.2023
71 Makcumansnoe 3Hauenue KII/1. [lukn Kapuo

15.12.2023




72

Pemenue 3amau

20.12.2023

73

DKOJIOTMYECKUE aCIEKThI UCIIOJIb30BaHUS
TEIUIOBBIX ABUrareisiei. TemioBoe 3arpsi3HeHue
OKPYKaroIleH cpebl

20.12.2023

74

Pemenue 3amau

20.12.2023

75

O06o01IeHre U CHCTeMaTU3alus 3HAHUN TI0 TeMe
"Tepmonunamuka. TeniaoBbie MalIuHbI"

21.12.2023

76

KonTtponpsHas pabora no Teme "TepMonnHamMuKa.

TenmoBbie MaIuHbB"

22.12.2023

77

[TapooOpa3zoBanue u konaeHcauus. Mcnapenue u

KUIIeHHE. Y JenbHas TEeIioTa napoo6pa30BaHH51

27.12.2023

78

HaceliienHble ¥ HEHACHIIICHHBIE MTAPBL.
KauecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH U
JIaBJICHUs HACBIIICHHOIO I1apa OT TEMIIEPATYPBI,
UX HE3aBUCHUMOCTb OT 00BbEMA HACHIILIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPaTypbl KUIIEHUS OT
JIABJICHUS B JKUJKOCTH

27.12.2023

79

BnaxxnocTs Bo3yxa. AGCooTHAs U
OTHOCUTCIJIbHAA BJIIA)KHOCTH

27.12.2023

80

Pemenue 3agau

28.12.2023

81

TBépnoe teno. Kpucraminueckue u amopgHbie
Tena. AHU30TPONUS CBOMCTB KPUCTAIJIOB

29.12.2023

82

[InaBnenue u kpucTayuM3anus. Y geiabHas
TeruioTa miasiaeHus. Cyonumanus

10.01.2024

83

Hedopmaruu TBEpAOTO Tena. PacTshkenue u
cxarue. Casur. Monyins FOura. Ilpenen
ynpyrux aedopmaruii

10.01.2024

84

TermoBoe pacluMpeHne KUAKOCTEN U TBEPIBIX




TeJI. AHTAPMOHU3M TEIUIOBBIX KOJIEOaHUN YaCTHIL 10.01.2024
BEIIECTBA
85 IIpeoOpa3oBanue 3Hepruu B (pa3oBLIX Iepexogax
peobp prui B ¢ pexol 11.01.2024
86 VpaBHeHUE TEIIOBOro OajgaHca
P 12.01.2024
87 Pemenne 3amau
A 17.01.2024
IToBepxHOCTHOE HaTsKeHUe. KanwsipHble
88 SIBJIEHHA. J{aBiIEHUE I10]T UCKPUBIIEHHON
A #L MCKD 17.01.2024
MOBEPXHOCTHIO XKuaKocTu. Popmyna Jlamnaca
O00011IeHNE U CUCTEMATU3ALUs 3HAHUH 10 TEME
89 "Arperarusle cocTosHUS BemecTBa. Da3oBrle
tPeraTi B 17.01.2024
TIePEXOIbI
90 KoHTpoinbHast pabota 1o Teme "ArperarHoie
cocTostHUS BeniecTBa. @a3oBbie Iepexoan” 18.01.2024
DIeKTpu3aIus Tel U €€ MPOsIBICHUS.
o1 DnexTpuueckuii 3apsi. [[Ba Buaa d1eKTpUUECKUX
3apsiioB. [IpoBOTHUKY, TUATIEKTPUKH U 19.01.2024
MOJTYTIPOBOTHUKH
92 DIIeMEHTaPHBIN JIEKTPUYECKUM 3apsii. 3aKOH
COXpaHEHUs dIEKTPUUIECKOTO 3apsia 24.01.2024
93 Bzaumopeiictue 3apsanoB. Toueunbie 3apsibl.
3akon Kymnona 24.01.2024
94 Pemenne 3amau
A 24.01.2024
Onektpuueckoe noiie. Ero neiicteue Ha
95
AJIEKTPUUECKUE 3aPSIIbI 25.01.2024
Hanpspk€HHOCTD IEKTPUYSCKOTO OIS,
96 IIpoOusIii 3apsy. JIluaun HanPsHKEHHOCTH
P PAA P 26.01.2024

SJICKTPUYCCKOTO ITOJIA. OI[HOpOI[HOC




SJICKTPUYCCKOC I10JIC

HOTGHHI/IaJ'IBHOCTI) OJICKTPOCTATUYCCKOI'O I10JIA.

97
Pa3HoCTh NOTEHIIMAJIOB U HANIPSIKEHUE 31.01.2024
[MoTennmansHas YHEPrHsl 3apsa B
B!
98 AJIEKTpOCcTaTUYeCcKOM mosie. [Torennman 31.01.2024
AIIEKTPOCTATUYECKOTO TOJIS
CBs13b HANPSDKEHHOCTH TIOJISL U Pa3HOCTH
99
MOTEHIIUAJIOB JIJISl 3JIEKTPOCTATUYECKOTO TOJIS 31.01.2024
100 [IpuHumn cynepno3unuy 3JeKTPUUECKUX ToJei
01.02.2024
101 P
0 eIIeHue 3a1a4 02.02.2024
102 ITone Toueunoro 3apsaa. [lone paBHOMepHO
3apsKeHHOU cepbl 07.02.2024
[Tone paBHOMEPHO 3apsHKEHHOTO IO 00BEMY
103 i 7
mrapa. [lone PaBHOMepHO 3apsHKEHHOU 07.02.2024
0OECKOHEUHOM TIOCKOCTH
104 [TpOBOHUKH B JIEKTPOCTATHYECKOM TIOJIE.
VYcnoBue paBHOBECHS 3aps/I0B 07.02.2024
105 JIM3JIEKTPUKY | TTOJTYITPOBOIHUKHU B
3JIEKTPOCTATHUECKOM I10J1€ 08.02.2024
Kongencarop. D1eKTpoEMKOCTh KOHIEHCATOPA.
106 )
DIEeKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOpa 09.02.2024
107 I1
0 apajIeIbHOE COCIMHEHNE KOHICHCATOPOB 14.02.2024
108 [TocnenoBarenbHOE COSTUHEHNE KOHICHCATOPOB
14.02.2024
1
09 DHeprus 3apsHKSHHOTO KOHCHCATOpa 14.02.2024
110 Pemenne 3amay

15.02.2024




JIBr>KeHUE 3apsSKEHHOW YaCTHULIbI B OTHOPOJHOM

1 AIEKTPUUECKOM T0JIe 16.02.2024
112 Pemenue 3amau 91.02.2024
113 O06o01IeHre U CHCTeMaTU3alus 3HAHUN TI0 TeMe
"DnexkTpuueckoe mnosie" 21.02.2024
114 KonTtponbHast pabora o Teme "DIeKTprudeckoe
nosie" 21.02.2024
Cuiia Toka. [TocTosiHHBIN TOK. Y CIIOBHS
115 CYyILIECTBOBAHUS ITOCTOSIHHOTO 3JIEKTPUYECKOTO 99 02.2024
TOKa
116 Hcrounnku Toka. Hanpsokenue u 31C 28.02.2024
117 3akoH OMa JJid yyacTKa LHenu. DJIEKTPUUECKOoe
COTIPOTHBIICHUE 28.02.2024
3aBUCHUMOCTh COIIPOTUBIICHUS OJJHOPOIHOTO
118 MIPOBOJIHUKA OT €0 JITMHBI U TIJIOIIA N 28.02.2024
MOTIEPEYHOTO CEUCHUs
119 VY aenbHOE conmpoTUBJIeHHE BellecTBa. Pemenue
3agau 29.02.2024
120 [TocnenoBarenbHOE, MapatienbHOE, CMEIIAaHHOE
COCTMHEHHE MPOBOTHUKOB 01.03.2024
121 Pacuér pa3BeTBIEHHBIX IIEKTPUUECKUX LIECTICH.
[IpaBuna Kupxroda 06.03.2024
122 Pemenne 3amau 06.03.2024
123 PaGora snexrpuyeckoro Toka. 3akoH J[>xoymns —
Jlenna 06.03.2024
124 Pemenne 3amau 07.03.2024
125 MOIIHOCTD 3JIEKTPUUYECKOTO TOKA. TermoBast




MOIIHOCTb, BBIJIETIIEMAsi HA PE3UCTOPE

13.03.2024

126

Pemenue 3amau

13.03.2024
127 OJ1C u BHyTpeHHEe CONPOTUBIIEHUE UCTOYHHUKA
TOKa 13.03.2024
128 3akon OMa 1J1s TOJTHOM (3aMKHYTOM )
AIEKTPUUECKON 1IeTH 14.03.2024
129 P
CHICHHE SaAat 15.03.2024
130 M
OIITHOCTh UCTOYHUKA TOKA 90.03.2024
131 K
OpPOTKOE 3aMBIKaHUE 90.03.2024
132 K
OHJICHCATOP B IIETIHA TOCTOSTHHOTO TOKA £0.03.2024
133 P
elIeHUE 33724 21.03.2024
134 Pemenune 3anau no reme "IlocTostHHBIM
3JIEKTPUYECKUN TOK" 22.03.2024
135 Pemenne 3apau no reme "IlocTostHHBIM
3JIEKTPUYECKUN TOK" 03.04.2024
136 Pemenne 3apau no reme "IlocTostHHBIM
3JIEKTPUYECKUN TOK" 03.04.2024
137 O06o01IeHre u crucTeMaTu3alys 3HaHu| TI0 TeMe
"TTocTOSIHHBIN NEKTPUYECKUH TOK" 03.04.2024
138 KonTponpHas pabota o Teme "TlocTosTHHBIN
AIIEKTPUYECKUI TOK" 04.04.2024
DneKTpuuecKas MPOBOAMMOCTh Pa3IUIHBIX
139 C) i .
BEIECTB. DJIEKTPUICCKHIA TOK B MeTaJllIax 05.04.2024
CBepXmpoBOIUMOCTH
140 DNEeKTPUYECKU TOK B paCTBOpPax M pacriaBax




AIIEKTPOJINTOB. 3aKoHbI Dapazest s
JIEKTPOJIU3a

10.04.2024

141

DneKTpuueckuil Tok B razax. [lnazma

10.04.2024

142

DNEeKTpUYECKUil TOK B BakyyMe. BakyymHble
npubopHI

10.04.2024

143

DNEKTPUUECKUN TOK B IIOJIYIPOBOJHUKAX

11.04.2024

144

[omynpoBoAHUKOBBIE TPUOOPHI

12.04.2024

145

®uznyeckuil npakTukyM no teme "M3mepenue
CHWJIBI TOKA U HAIIPSDKEHUS B IIEMH MOCTOSTHHOTO
TOKa MPU MOMOIIH aHAJIOTOBBIX U IU(POBHIX
M3MEPUTENbHBIX TPUOOPOB" MK "3HaKOMCTBO C
nndposoii maboparopueii o gusuke. [Ipumepnr
U3MepeHusT PU3NIECKUX BEITMYUH MIPH TOMOIIN
KOMIIBIOTEPHBIX JaTYUKOB"

17.04.2024

146

®uznyeckuil npakTukyM 1o teme "M3ydyenue
HEPAaBHOMEPHOT'O ABM)KEHHUS C I[EJIBIO
OTpeieJICHUsI MTHOBEHHOM cKopocTH"

17.04.2024

147

®uznyeckuil NpakTukyM o teme "M3mepenue
YCKOPEHHS TIPH MPSIMOTUHEHHOM
PaBHOYCKOPEHHOM JIBUKEHHUHU 10 HAKJIIOHHOU
miockocT" unu "McciieqoBanne 3aBUCUMOCTH
MyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM
IBHKeHUN"

17.04.2024

148

®uznyeckuil NpakTukyM 1o teme "M3mepenue
YCKOpEeHUs: CBOOOHOTO NaIeHus" Hin
"N3ydyeHue qBUKEHUS Teaa, OPOIIEHHOTO
TOPU30HTAIIBHO"

18.04.2024

149

®u3nueckuil NpakTUKyM 1o teme "M3yuenne
JIBHJKEHHUSI TEJIa IO OKPYKHOCTH C ITOCTOSTHHOM

19.04.2024




110 MOAYIIO ckopocThio" niu "MccnenoBanue
3aBHCHUMOCTH MepHOAa 00palieHnss KOHHYECKOTO
MasiTHUKa OT €ro napamerpos"”

150

®uznyeckuil npakTukyM 1o teme "M3mepenue
PaBHOJEHCTBYIOIIEH CUIIBI IPU JBUKEHUU
Opycka 1o HaKJIOHHOM ITIOCKOCTH" UITH
"[IpoBepka runoTe3bl 0 HE3aBUCUMOCTH BPEMEHU
JBUXKEHHS OpyCKa M0 HAKJIOHHOMW MIOCKOCTH Ha
3aJJaHHOE PACCTOSTHUE OT €ro Macchl"

24.04.2024

151

DuU3nYeCKui MPAKTUKYM 10 TEME
"HccnenoBaHue 3aBUCUMOCTHU CHII YIIPYTOCTH,
BO3HUKAIOIINX B MIPYKUHE U PE3HHOBOM
oOpasiie, oT ux aedopmaruun" wim "M3yuenue
JIBUKCHUSI CHCTEMBI TE€J1, CBSI3aHHBIX HUTHIO,
MEePEKUHYTON uepe3 IErkuid 610K"

24.04.2024

152

®uznyeckuil npakTukyM no teme "M3mepenue
K03 pHIHEeHTa TPEHUS 110 BETUYUHE YTIIOBOTO
ko3 duurenta 3apucumoctu Frp(N)" nim
"HccnenoBanue ABMKEHUS OpycKa 1o
HaKJIOHHOH MJIOCKOCTH C MePEMEHHBIM

ko3 unrentom Tperus” unm "MU3yuenue
JBUKEHUSI TPy3a Ha Bally C TpeHUEM"

24.04.2024

153

Pu3nYecKuil NPAKTUKYM 110 TEME
"UccnenoBanue ycnoBuid paBHOBECHS TBEPOTO
Tela, UMEIOUIETr0 OCh BpallleHus" nin
"KoHcTpynpoBaHHe KPOHIITEHHOB U PACUET CUIT
ynpyroctu" win "M3ydyeHne ycToOM4nBOCTH
TBEPOrO TeJa, UMEIOIIETO MJI01aAb ONOpHl"

25.04.2024

154

@uznyeckuil NpakTukyM 1o teme "M3mepenue
UMITyJIbCa TeJla 10 TOPMO3HOMY IyTH'" MU
"M3MepeHue CUIIbl TATH, CKOPOCTH MOJENIN
AIIEKTPOMOOIIISL U MOIIIHOCTHU CHUJIBI TSTU" WM

26.04.2024




"CpaBHEHUE U3MEHEHUS UMITYJIbCA TENA C
umnyascoMm cuibl" unm "HMecnenoBanue
COXpaHEHHUsI UMITYJIbCA IIPU YIIPYTOM
B3aumoeicteun" uiu "M3amepenue
KWHETHYECKON SHEPTUU Tejla 0 TOPMO3HOMY

n

nyTH

155

®dusznyeckuil mpakTukyM mno teme "M3ydyenue
M30TEPMUYECKOTO Tpoliecca (PEeKOMEH0BaHO
HCIIONIb30BaHue udpoBoi taboparopun)" uimu
"M3y4yeHue n30XopHOro npoiecca' uiu
"N3yuenune nzobapHoro nporecca’ uiu
"IIpoBepka ypaBHEHUS COCTOSTHUSA"

02.05.2024

156

®uznyeckuil npakTukyM no teme "M3mepenue
yaenbHoU TeroéMkocTu" unu "MccnenoBanue
mpoliecca OCThIBaHUS BEIeCcTBA" UITH
"UccnenoBanue agunabaTHOTO mporecca uin
"N3yueHne B3auMOCBS3U YHEPTUU
MEXMOJIEKYISIPHOTO B3aUMOJICHCTBUS U
TEMIIepaTypbl KUIIEHUS )KUIKOCTEH"

03.05.2024

157

®uznyeckuil NpakTUKyM 1o teme "M3ydenue
3aKOHOMEPHOCTEN UCTIapeHUs KUIKOCTeN" nin
"N3mepenue yaenbHOM TeTIOTHI IUIaBJISHUS
apaa" unu "V3ydeHne CBOMCTB HACBIIIEHHBIX
napos" unu "M3mepenue abCcomOTHON
BJIQKHOCTH BO3/yXa U OIIEHKA MaCChI TAPOB B
nomerieHun". Mismepenne kodpduureHta
MOBEPXHOCTHOT'O HATSKEHUS

08.05.2024

158

dusnueckuil npakTukyMm 1o teme "Habmonenue
IIPEBPALICHMS] SHEPTUHN 3apSHKEHHOTO
KOHJIEHCATOpa B DHEPTHUIO U3ITYUECHHUS
ceeronuona" uinm "M3yuenue nporekaHus TOKa B
[eTH, COoJIepXKaIIeH KOHAeH caTop" UiTn
"Pacnipenienenrie pa3HOCTH MMOTEHIINAJIOB

08.05.2024




(HampsKEeHMsI) IPU NTOCJIE0BATEILHOM
COEIMHEHUH KOHJIEHCATOPOB"

159

Pu3N4eCKu IPAKTUKYM 110 TEME
"UccnemoBaHue CMEIIAHHOTO COCIMHCHMS
pe3uctopoB" unu "M3aMepenue yieabpHOro
COIPOTUBIICHUS IIPOBOJIHUKOB" WK
"UccnemoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HaIPSKEHUS JUTsI JIAMIThl HaKaJTuBaHUs"

08.05.2024

160

®dusndeckuit mpakTukyM 1o teme "Habmronenue
snekTpoauza” wim "M3mMepenue 3apsaa
onHoBajeHTHoro noHa" wiu "Mccnenosanue
3aBUCHUMOCTH COIIPOTUBIIEHUS TEPMOPE3UCTOPA
ot temneparypbl” win "CHATHE BOJIbT-aMIIEPHOI
XapaKTepUCTUKHU auoaa”

15.05.2024

161

Peseprublit ypok. O60011eHuE U
cucreMaru3anms 3Hanni mo reme "Kunemaruka'

15.05.2024

162

Peseprubiit ypok. O60011eHuE U
crucTeMaTH3aIys 3HaHui o teme "J{lmHamuka"

15.05.2024

163

Peseprubiit ypok. O60011eHIE U
cucreMartuzaius 3HaHui mo teme "CraTuka
TBepaoro tena'

16.05.2024

164

PesepBuslit ypok. O60011eHNE U
cHUCTeMaTH3alis 3HaHui o TeMe "3aKOHEI
COXpaHEHHUs B MEXaHUKE"

17.05.2024

165

PesepBuslit ypok. O60011eHNE U
cucTeMaTu3als 3HaHui mo teMe "OCHOBEBI
MOJIEKYJIIPHO-KUHETUYECKOU Teopun"

22.05.2024

166

PesepBHrIit ypok. O600IICHHE U
CHCTEMaTHU3alMs 3HAHUI 110 TEME
"Tepmonuaamuka. TeniaoBsie MalTuHbI"

22.05.2024

167

PeseprubrIit ypok. O60011eHNE U
cUCTeMaTH3alus 3HaHUi 1o Teme "ArperaTHbie

22.05.2024




cocTosiHus BemecTBa. Pa3oBble NEPEXOAbI"

PesepBHbIil ypok. O0001ICHNE U
168 CUCTEeMAaTH3aIMsI 3HAHHH 110 TeMe
"DnexkTpuueckoe mnoie"

23.05.2024

PesepBHeiit ypok. O600ICHHE 1
169 cucTeMaTH3anys 3HaHui 1o TeMe "T1oCTOSHHBIN
AIIEKTPUYECKUH TOK"

24.05.2024

PesepBHeiit ypok. O600ICHHE U
170 cucTreMaru3aiis 3Hanguii mo teme "Toku B

pa3JIMYHBIX cpeaax"

24.05.2024

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16




11 KITACC

KonuyecTBo yacos JIEeKTPOHH
K ple
Ne Tema ypoka - Mpakriy Jara nuzyyeHus unpposeIe
n/n P Bcero O/IBHbT ecKue y oOpa3oBare
¢ padoThbI JIbHbIE
padoTshI
pecypchl
1 B3aumoseiicTBuE NOCTOSIHHBIX MArHUTOB 1 IPOBO/IHUKOB C 1 04.09.2023
ToKOM. MarautHoe nose. I'unoresa Amnepa
5 Bexkrop MaFHI/ITH(\)Jf/'I UHIYKIUH. HpHHLUIHH CyNEPIO3ULINU 1 04.09.2023
MarHUTHBIX MoJieH. JINHUM MarHuTHOM MHAYKIUU
3 MarauTHOe 1oJe MPOBOJHMKA C TOKOM. OmbIT Dpcreaa 05.09.2023
4 Cuna Amrepa, e€ HanpaBJICHUE U MOy 1 05.09.2023
5) Pemenue 3anau 1 07.09.2023
6 [Ipumenenue 3akoHa AMiiepa. DJIeKTPOU3MEPUTENbHbBIE 1 11.09.2023
npuOopbI
7 Cuna Hopeljua, e€ HanpaBJIeHHE U MOJlyJib. J[BU>KeHue 1 11.09.2023
3apsKEHHOW YacTULIbI B OAHOPOJHOM MarHUTHOM I10J1€
8 Pemenne 3amau 1 12.09.2023
9 Pa6ora cunel Jlopenma 12.09.2023
10 Pemnrenne 3amau 1 14.09.2023
11 MarnutHoe nosne B Bemectse. PeppoMarHeTuk, rnapa- u 1 18.09.2023
JMaMarHeTUKH
12 OcHoBHbI€ cBOMCcTBA (heppoMarueTukoB. [Ipumenenue 1 18.09.2023
dbeppoMarHeTUKOB
13 Pemenue 3amau nmo teme "MarautHoe mose" 1 19.09.2023
14 Pemenne 3amau no teme "MarautHoe mosie" 1 19.09.2023
15 SIBnenne 331eI<Tp0MarHI/ITH0171 nHayknuu. IToTok Bekropa 1 91.09.2023
MarHUTHON MHIIYKIIUU
16 OJ1C uHAYKIIHT 1 25.09.2023




17 3aKOH AJEeKTpOMarHuTHOW nHaykuuu dapanes 1 25.09.2023

18 Buxpesoe anexrpudeckoe mosie. Toku Dyko 1 26.09.2023

19 OJIC uHAYKIMHY B ABMKYIIUXCS TTPOBOTHAKAX 1 26.09.2023

20 Pemenue 3amaq 1 28.09.2023

21 [TpaBumno Jlenma 1 02.10.2023

99 WNuaykTuBHOCTE. KaTylka HHAYKTHBHOCTH B LIETIH 1 02.10.2023
MIOCTOSTHHOT'O TOKa

23 SBnenue camomuaykiuu. 3/1C caMOMHIyKITUN 1 03.10.2023

24 DHepruss MAarHUTHOT'O TI0JIS1 KaTYIIKH C TOKOM. 1 03.10.2023
DIIEKTPOMarHuTHOE I0JIe

25 Pemenue 3amay 1 05.10.2023

26 O06o01IeHre 1 cucTeMaTr3als 3HaH|K 110 TeMe 1 09.10.2023
"OnekTpoguHaMuka"

27 KonTponbhas pabota no teme "DnekTpoanHaMuKa" 1 09.10.2023

28 KomnebarenbpHast cucrema. CBoOOIHEBIE KOJIEOAHUS. 1 10.10.2023
lMapmonnueckue konebanus

29 Kunemaruyeckoe u I[I/IHaNiI/ILIeCKOC oTnHcCaHue 1 10.10.2023
KOJIeOATeIIBHBIX JTBUKCHHIMA
DHepreTHYecKoe ONrcanne. BeIBO TMHAMUYECKOTO

30 OTMCAHUs TAPMOHUYECKUX KOJICOAHUH U3 UX 1 12.10.2023
HHEPreTHYECKOTO M KHHEMATHYECKOTO OIMHCAHUS

31 Ammutyna u asza koiaebaHuit 1 16.10.2023
[Tepuona u yactora xonebanuii. [lepnoa MambIx CBOOOTHBIX

32 KoJIeOaHMil MaTEMaTHIECKOTO MassTHHUKA. [lepro cBOOOTHBIX 1 16.10.2023
KoJIeOaHUH MPY>KUHHOTO MasTHHKA

33 3aryxatomue kojaebaHus. BeiHyk1eHHbIe KoieOaHusl. 1 17.10.2023
Pe3onanc

34 ABTOKONIE0AHUS 17.10.2023

35 Pemenne 3amau 1 19.10.2023

36 Ypok-koH(pepenmus "MexaHndecKue KoJIeOaH s B 1 23.10.2023




MY3bIKaJIbHbIX HHCTpyMEHTax"

O0001eHre 1 cUCTEMATU3ALMS 3HAHUI 110 TEME

37 , 23.10.2023
'Mexanuueckue Koyieoanus"

38 OnexTpoMarauTHeIe Konebanus. KoxeGaTenbHbIi KOHTYD 24.10.2023

39 dopmyia T01\v/100Ha. CBsi3b aMIUIUTYBI 3apsiJia KOHJIEHCATOPA 94 10.2023
C aMIUTUTYION CHUJIBI TOKA B KOJIEOATETLHOM KOHTYPE

40 3aKOH COXpaHEHHsI SHEPTUH B UICaTLHOM KOJIeOaTeIbHOM 96.10.2023
KOHTYpE

41 3aryxariue JIeKTPOMAarHUTHBIC KoyieOaHus. BeIHYXIeHHBIC 06.11.2023
DJIEKTPOMArHUTHBIC KOJICOaHUs

42 [IepeMeHnHBII TOK. Pe3ucTOp ¥ KOHAECHCATOP B LENHU 06.11.2023
MIEPEMEHHOTO TOKa

43 Karymka M"HIyKTUBHOCTH B IIEMH MIEPEMEHHOTO TOKA 07.11.2023

44 3akon OMa JJis 3JIEKTPUYECKOH 1IeNu IEPEeMEHHOT0 TOKa 07.11.2023

45 M?MHOCTB IIEPEMEHHOT0 TOKA. AMIUIUTYJHOE U 09.11.2023
JEHCTBYIOIIEE 3HAYCHUE CHITBI TOKA M HAIIPSHKCHUS

46 Pe3oHaHC B 25IeKTpUYECKOH TeTH 13.11.2023

47 Pemenue 3amau 13.11.2023

48 Wneansubrit Tpchq)opMaTop; IIpownsBoacTBO, nepenaya u 14.11.2023
OTpeOICHUE IIMEKTPUISCKONW YHEPTUU
DKOJIOTUIECKUE PUCKH TIPH ITPOU3BOJICTBE IIEKTPOIHEPTHUH.

49 Kynbrypa ncnons3oBanus 3JIEKTPOIHEPTUN B TIOBCETHEBHON 14.11.2023
KU3HU

50 Pemenne 3amau 16.11.2023

51 Pemenne 3amay 20.11.2023

59 ?606H1€HI/I6 A CUCTEMAaTU3aLIS 3'1'{aH1/1171 10 TEME 90.11.2023

DNIeKTPOMAarHUTHBIE KOJICOAHHS

53 MexaHnYecKre BOJIHBI. XapaKTePUCTUKA MEXaHHIECKUX 91.11.2023
BOJIH

54 CBoiicTBa MEXaHUYECKUX BOJIH 21.11.2023




95 3ByK. XapaKTepUCTUKH 3BYKa 23.11.2023

56 NudpazByk I/\IJ ynbTpa3Byk. lllymoBoe 3arpsisHeHne 97 11.2023
OKpYXKaroIien cpeibl

57 Pemenue 3anau 27.11.2023

58 DNeKTpOMarHuTHbHIE BOJHBIL. M31yUueHue 31eKTpoMarHuTHhIX 98.11.2023
BOJIH

59 OHeprus MeKTpOMarHuTHeIX BoJiH. CBoiicTBa 98.11.2023
AJIEKTPOMAarHUTHBIX BOJH

60 [IIxana snekTpoMarauTHBIX BOJIH. [IpuMeHneHnue 30.11.2023
AIIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

61 [IprHIAIIBI PATHOCBS3U U TEIEBUACHUS. PaIlI/I(iJIOKaIII/ISI. 04.12.2023
DNEeKTPOMarHUTHOE 3arpsi3HEHNUE OKPYKAIOIIEH Cpeibl

62 KonTponpHas padora o teme "Konebanus u BOJHBI" 04.12.2023

63 Caert. 3aKOH MPSMOJIUHEHHOTO PacIPOCTPAHCHHSI CBETa 05.12.2023

64 Pemenne 3a1a4 Ha npUMEHEHNE 3aKOHA MPSIMOJIMHENHOTO 05.12.2023
pacnpocTpaHeHus CBeTa

65 Ortpaxenue ceta. [lnockoe 3epkano. Cheprueckoe 3epKano 07.12.2023
[Ipenomnenue cBeta. AGCONIOTHBIN U OTHOCUTEIBHBIN

66 MoKasareb npeomiieHus. [loHoe BHyTpeHHEee OTpakeHue. 11.12.2023
[IpenenbHbIi yroia NOJIHOTO BHYTPEHHETO OTPAXKEHUS

67 Pemenue 3a1ay Ha IpUMEHEHHE 3aKOHOB OTPAXEHUS U 11.12.2023
IIPEJIOMJIEHUS CBETA

68 Xon myueit B npusme. Jucnepcust ceera. ClI0KHBIM COCTaB 12.12.2023
Oenoro cBera. L[Bet

69 JInn3pl. @OKYCHOE pacCTOSHUE U ONTUYECKAs CUJIA JINH3bI 12.12.2023

70 [Toctpoenne n3o0paskeHuii B IMH3aX U UX CUCTEMAX. 14.12.2023
YBenuueHue JIMH3bI

7 Pemrenue 3a1a4 Ha TOCTpOCHUE U300PAXKEHUH, TTOJTy4AEMBbIX C 18.12.2023
MIOMOMUIBIO JINH3

72 I'na3 xak onruueckas cucrema 18.12.2023




Pewenue 3anau. IIpenens npUMEHUMOCTH T€OMETPUYECKOM

73 1 19.12.2023
OTITHKHU

74 CKOpOCTb CBETA U METO/IbI €€ U3MEPEHUS 1 19.12.2023

75 Hucnepcus ceera 1 21.12.2023

76 Wurepdepennus cera 1 25.12.2023

77 KorepeHTHbIC HICTOUHUKH. Y CIIOBUS HAOIIOICHHS 1 95 12 2023
MaKCHMYMOB U MUHUMYMOB

78 Pemenue 3anau 1 26.12.2023

79 [Ipumenenne naTepPepeHIIun 1 26.12.2023

80 Hudpakmaus ceera 1 28.12.2023

81 JudpakimonHas pemérka. Y cioBue HaOIOICHUS TJIaBHBIX 1 08.01.2024
MaKCHUMYMOB

82 Pemenue 3amay 1 08.01.2024

83 [TonepedHocTh cBeTOBBIX BOJIH. [Tonsipu3anus cBera 1 09.01.2024

84 Pemenue 3amay 1 09.01.2024

85 CBeTOoBBIE ABJICHUS B IPUPOJE 1 11.01.2024

86 O06o061mIeHne u cucreMaru3anus 3Hanui mo reme "Onruka” 1 15.01.2024

87 KonrtponbHas pabora no reme «OnTHka» 1 15.01.2024

88 ['paHuUIBl MPUMEHUMOCTH KJIACCUYECKOM MEXaHUKHU. 3aKOHBI 1 16.01.2024
ANEKTPOAMHAMUKH U MIPUHIIUIT OTHOCUTENIbHOCTH

89 [Toctynatsl criennanbHON TEOPUU OTHOCUTEIBHOCTH 1 16.01.2024
[TpocTpaHcTBeHHO-BpeMeHHOM nHTepBal. [IpeobpazoBanus

90 Jlopenua. YcnoBue npuuuHHOCTH. OTHOCUTENBHOCTh 1 18.01.2024
OJTHOBPEMEHHOCTHU. 3aMeIJIeHHEe BPEMEHH U COKpaIlleHUe
JUTHHBI

91 DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHIIBI 1 22.01.2024

92 CBs13b MaccChl C DHEPTHUEH U UMITYITHCOM PENSTUBUCTCKOM 1 92 01.2024
YaCTHIIBI. DHEPTHS MTOKOS

93 PaBHOBeCHOE TEIIIOBOE M3TyUCHHE 1 23.01.2024

94 3akoH cmernieHus: Buna 1 23.01.2024




95 I'mnoteza M. Ilnanka o kBanTax. ®OTOHBI 1 25.01.2024

96 DHeprus 1 UMITYJIbC PoTOHA 1 29.01.2024

97 dotordpdext. OnbiTel A. I'. CToneToBa. 3aKoHbI 1 99.01.2024
dororddekra

08 VYpasHenue DitHmreitHa 11 porodddexra. "KpacHas 1 30.01.2024
rpanuna” goroaddexra

99 Hasnenue cera. Onbitel [1. H. JIeOeneBa 1 30.01.2024

100 BoHOBEIE CBOICTBA YaCTHUII 1 01.02.2024

101 Bouansl ne bpoina. JlnuHa BOJIHL\IJ ne bpoiuisa u pazmepsl 1 05.02.2024
00J1aCTH JTOKATU3AINH JBIDKYIIEHCS YaCTUIIBI

102 KopnyckynsipHO-BOTHOBOM JTyain3m 1 05.02.2024

103 Judpakius 3JIeKTPOHOB Ha KPHCTALIAX 1 06.02.2024

104 CHGHHQ)HK? I/ISMepeUHI/IﬁUB Mukpomupe. COOTHOLIEHUS 1 06.02.2024
Heonpenenénnoctei ['elizendepra

105 Pemenue rpadudecknx 3agaq 1 08.02.2024

106 Pemenue pacuéTHbIX 3a1a9 1 12.02.2024

107 KonrponbHas pabora no TeivIaM: "Ocnossl CTO", 1 12.02.2024
"KopmyckysipHO-BOJIHOBOU Jyanu3m"

108 OnbITHI IO UCCIIEOBAHUIO CTpOeHus aToMa. [lnanerapnas 1 13.02.2024
Mozelnb aroma Pesepdopaa

109 [Moctynarer bopa 1 13.02.2024

110 Buapl ciektpoB. CriekTp ypOBHEH SHEprUu aToMa BOJIOpOa 1 15.02.2024

111 CrioHTaHHOE U BBIHYXKJIEHHOE M3JTyYeHHEe CBETa 1 19.02.2024

112 Jlazep 1 19.02.2024

113 Hyxnonnas monens siapa ['eitsenOepra-MBanenko. 3apsia u 1 20.02.2024
MaccoBoe ncio siapa. M3otomsl. PannoakTuBHOCTH
3aKOH paJiMOaKTUBHOTO pacnajga. CBONCTBA HOHU3HPYIOLIETO

114 u3yyeHus. BnusHue painoakTHBHOCTH Ha JKUBbIE 1 20.02.2024
opranusmsl. /lozumerpus

115 DHeprus CBSI31 HYKJIOHOB B sizpe. SnepHsie cumbl. [ledext 1 22.02.2024




Macchl saapa. fnepHele peakuu. S aepHble peakTopsl.
[Ipobnembl ynpapiasieMoro TepMOsICpHOTO CHHTE3A.
DKOJIOTUYECKHE aCIIEKThI Pa3BUTHSI SIEPHON SJHEPTETUKU

MeToibl pErucTpauyy U UCCIIEIOBAHUS AJIEMEHTaPHBIX
yactull. OyHIaMEeHTaIbHbIE B3aUMOJCHCTBUA. baproHsl,

116 N 26.02.2024
Me30HBI 1 JienToHbl. [IpencraBnenue o CtaHgapTHON MOJIEIH.
KBapk-Tir0oHHAst MOJIEb aJIpOHOB
®usuka 3a npenenamu CtanaapTHond Mmojenu. TéMHas

117 MaTtepus U TéMHas dHeprusi. EnnHCcTBO (GU3MYECKOil KapTHHBI 26.02.2024
MHupa

118 Oranbl pa3BUTHS aCTPOHOMHUU. 3HAYEHUE ACTPOHOMUU 27.02.2024
[TpuMEeHUMOCTD 3aKOHOB (PU3HUKH JJIT OOBSICHEHUS TTPUPOIBI

119 KOCMHYECKHX 00BEKTOB. METO/IbI aCTPOHOMHYECKUX 27.02.2024
HUCCIEeN0BAaHUN
CoBpeMeHHbBIE ONITUYECKHE TEIECKOIIBI, PAIHOTENECKOIIEI,

120 3 pal 29.02.2024
BHeaTMoc(epHast acCTpOHOMUS
Bup 3Bé3nHoro neba. Co3Be3aus, spKue 3BE3/bI, IJIaHETHI, UX

121 A 3Be3 AL AP A 04.03.2024
BHIMMOE JIBIKEHNE
Conneunas cucrema. Connne. ConHeuynast aKTUBHOCTD.

122 He- 0 04.03.2024
Ncrounuk sneprun ConHua u 3BE311
3BE31BI, X OCHOBHBIE XapaKTEPUCTUKH. JJruarpamMmma

123 > ! PAKTEPHCTHKIL. Jlyrarp 05.03.2024

CIEKTPAIILHBIN KJIACC — CBETUMOCTD

124 3Be3/1BI IIIaBHOM OCIIEN0BATEIHLHOCTH 05.03.2024
Bryrpennee ctpoenue 38€311. CoBpeMEHHBIC MTPEICTABICHIS

125 0 MPOUCXOXKIECHUH U dBONIFOITMU COHITA ¥ 3BE3/1. DTambl 07.03.2024
JKU3HU 3BE3]
Mineunrsrit I1yte — mama I'amaktuka. THIEI raJJakTUK.

126 : T 11.03.2024
YépHbIe ABIPHI B SAPAX TATAKTHK
Bcenennas. Pacimmpenune Beenennoii. 3akon Xa00ma. Teopust

127 P P 11.03.2024
Bonpmioro B3peiBa. PenmkroBoe nznyuenue

128 MacmrabHas cTpykTypa Beenennoit. MertaranakTuka 12.03.2024




129

Hepeménnnie mpoOieMbl aCTPOHOMUU

12.03.2024

130

®dusnyeckuil mpakTukyM mno teme "HMccnenoBanue
MarHUTHOTO TIOJISl TIOCTOSTHHBIX MarHUTOB'" WIIN
"HccnenoBanue CBOMCTB (peppOMarHeTHKOB" HITH
"UccnenoBanue AeHCTBUS MOCTOSTHHOTO MarH1Ta Ha paMKy ¢
TOKOM"

14.03.2024

131

®uznyeckuil NpakTUKyM 1o teme "M3mepenue cuisl
Awmmnepa" win "M3ydeHnre 3aBUCUMOCTH CHJIBI AMIiepa OT
cuiibl Toka" i "OnpegeneHne MarHuTHOM MHYKIIMK Ha
OCHOBE U3MEpEHHUs CUJbl AMiiepa”

18.03.2024

132

Ouznyeckuil mpakTukyM mo teme "MccnenoBanue siBIeHUS
3JEKTPOMAarHUTHOM MHAYKUMU" win "Onpenenexnue
WHAYKIIUYA BUXPEBOT'O MAarHUTHOTO MO

18.03.2024

133

Ouznyeckuil mpakTukyM mo teme "MccnenoBanue siBIeHUS
camonHyKIuu" win "COopka MOJIETH 3JEKTPOMArHUTHOTO
reHeparopa"

19.03.2024

134

®uznyeckuil NpakTukyM 1o teme "M3mepenue nepuona
CBOOOJHBIX KOJIEOAHUH HUTSHOTO U MPYKMHHOT'O MasiTHUKOB"

19.03.2024

135

®uznyeckuil npakTukyM no teme "[IpeoOpazoBanue sHepruu
B IIPY’KMHHOM MasiTHUKE"

21.03.2024

136

®uznyeckuil npakTukyM no teme "HccnenoBanue
NEPEMEHHOT0 TOKA Uepe3 MOCIEeI0BATEIBHO COCITUHEHHBIE
KOHJEHCATOp, KaTylKy U pesucrop’ wiun "HMcecnenoBanue
paboThI HCTOYHUKOB CBETA B LIEMH MEPEMEHHOr0 ToKa"

01.04.2024

137

®u3nueckuil NpakTUKyM 1o teme "M3yueHue napameTpos
3BYKOBOI BOJIHBI"

01.04.2024

138

®uznyeckuil NpakTUKyM 1o Teme "M3Mepenue nokasarens
npesnomienus crekia" wim "Ilomydenne n3o0pakeHus B
CUCTEME U3 INIOCKOTO 3€pKajla v JIMH3bI"

02.04.2024

139

®uznueckuil npakTukyM no teme "Hcecnenosanue
3aBHCUMOCTH (POKYCHOTO PacCTOSIHMS OT BellecTBa (Ha
npuMepe KUIKUX JuH3)" unu "N3mepenue pokycHoro

02.04.2024




pPacCTOsSIHUS PAaCCENBAIOIUX JIUH3"

140

®dusndeckuit mpakTUkyM 1o teme "Halmonenue audpakuun,
UHTEpEPEHINH U TTOIIpU3aIu cBeTa"

04.04.2024

141

®uznyeckuil NpakTUKyM 1o Teme "OnpeneneHue NMITyJabca 1
SHEPTUH PEISITUBUCTCKUX YacTHll (110 ¢oTorpadusM TPEKOB
3apsKEHHBIX YAaCTHUI] B MATHUTHOM T10J1e)"

08.04.2024

142

®uznyeckuil NpakTUKyM 1o teme "M3mepenue nocTostHHOM
[Tnanka Ha ocHOBe HccienoBanus Gororpdexra” win
"UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA Y€pe3 CBETOUO OT
HanpspKkeHus"

08.04.2024

143

Ouznyeckuil mpakTukyMm o teme "MccienoBanue crekTpa
pa3peKEHHOTO aTOMAPHOT'O BOJOPOa M H3MEPEHUE
nocTostHHOM Punbepra”

09.04.2024

144

®usnueckuil npakTukyM o reme "HccnepoBanue
pPaaroaKTUBHOIO (POHA C UCIIOJIB30BAHUEM J03UMETpa" UIIH
"N3yuenue noriomenus 6eTa-4yacTull alloMuHueM"

09.04.2024

145

dusnueckuil npakTukyM no Teme "Habmoaenus 38€31HOTO
Heba HEBOOPYKEHHBIM IJ1a30M € UCHOJIb30BaHUEM
KOMIIBIOTEPHBIX MPUIIOKEHUH ISl ONPEEIECHUS MTOJI0KEHUS
HEOECHBIX 00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbIE
co3Be3iusi CeBepHOro Mosymapus v sipkue 3BE3/1b1" Uin
"HaOxnronenus B Teneckon JIyHbl, IuIaHET, TYMaHHOCTEH U
3BE3HBIX CKOIICHUI"

11.04.2024

146

O06o061eHne U cuctemMaru3anys 3HaHui. Ponb ¢pusuku u
ACTPOHOMHH B YKOHOMHUYECKOM, TEXHOJIOTMYECKOH,
COLIMAJIBHON M 3THYECKOil chepax IesTeIbHOCTH YeloBeKa

15.04.2024

147

O06o0611ieHne U cucTemMatu3anys 3HaHui. Ponb U Mmecto
(U3UKU ¥ aCTPOHOMHH B COBPEMEHHOM HAayYHOH KapTHHE
Mupa

15.04.2024

148

O06o0menue 1 cucreMaru3arus 3Hanui. Ponb huzundeckoit
Teopud B OPMHUPOBAHUU MPECTABICHUN O PU3NUECKON
KapTHUHE MHUpa, MECTO (PU3NUECKON KapTHUHBI MUpPA B 00IIIEM

16.04.2024




Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEICTaBICHUM O
pupoe

OO0001EHUE U CUCTEMATU3ALIMS 3HAHUM 110 TEME

149 " " 16.04.2024
Kunemartuka
O00011IeHNE U CUCTEMATU3ALMS 3HAHUN 110 TEME
150 ! 18.04.2024
151 O06o0mieHne u cucreMaru3anus 3Hanui mo teme "lunamuka" 22.04.2024
O060011IeHME U cUcTeMaTH3alus 3Hanuii o reme "CraTtuka
152 IBEpIOro Tea" 22.04.2024
O00011IeHNE U CUCTEMATU3AIM 3HAHUI 110 TeME "3aKOHEBI
153 " 23.04.2024
COXPAHCHHS B MEXaHHUKE
O060061eHME ¥ cucTeMaTH3anus 3Hanuii o reme "OCHOBBI
154 » N ) 25.04.2024
MOJIEKYIIIPHO-KUHETHYECKOM TEOPHUU
YIIp p
O00011IeHME ¥ CUCTEMATH3AIU 3HAHUM 110 TEME
155 . B ) 29.04.2024
TepMmonuHamMuka. TenaoBble MalIUHbI
p
O000IIEHNE U CUCTEMATU3ALMS 3HAHUM 110 TEME
156 0Pt B ) 29.04.2024
ArperaTHble COCTOSIHHS BelecTBa. Ma30BbIe EPEX0/Ibl
O000111eHrE U cCUCTEMATU3ALMS 3HAHUM 110 TEME
157 \ | 30.04.2024
DIIEKTPUUYECKOE TT0JIE
O000111eHrE U CUCTEMATU3ALMS 3HAHUHN 110 TEME
158 oobHete ¥ HIE ST 30.04.2024
[TocTOSTHHBII INEKTPUUECKUN TOK
O060011IeHNE U cUCcTEMAaTU3aIis 3HaHui o Teme "Toku B
159 | 02.05.2024
Pa3INYHBIX Cpeaax
O00011IeHNE U cUCTEMATH3AIMs 3HaHUH 110 TeMe "MarautHoe
160 Hose" 06.05.2024
PesepBHblil ypok. O000ILIEHHE U CUCTEMATH3ALNA 3HAHUN 110
161 PBHBIT YD R ) B 06.05.2024
Teme "DJIeKTpOMarHuTHast MHAYKITUS
PesepBHeblil ypok. O000ILIEHHE U CUCTEMATH3ALNA 3HAHUN 110
162 PBHBI YP n ! B 07.05.2024
Teme "MexaHnueckue KojaeOanus
PesepBurlii ypok. O00011IeHHE U CHCTEMATH3ALMA 3HAHUH 10
163 PBHBIH YD 07.05.2024

TeMe "DIeKTpOMarHuTHhIC Kojaebanus"




PesepBHeIil ypok. O000IIEHHE U CHCTeMAaTHU3alHs 3HAHUN 10

164 y " 1 13.05.2024
TeMe "MexaHHuecKue U JEKTPOMArHUTHBIE BOJTHBI

165 Pe3ep'1'3HLH71 yp'(')K. O00011IeHNE U cUCTEMATHU3AIMS 3HAHUH 110 1 13.05.2024
teMme "OnTuka

166 PesepBHeIil ypok. O000IICHHE U CHCTeMAaTHU3alHs 3HAHUN 10 1 14.05.2024
teme "OcnoBrl CTO"

167 Pe3ep'1'3HLH71 ypok. O6o0meHue u VCI/ICTeMaTI/'I'?»aLII/Iﬂ 3HAHWM 110 1 14.05.2024
teme "KopnyckynsipHO-BOIHOBOM Tyann3mM

168 Pe3ep'1'3HLH71 YPOK. 06'(')6H.IGHI/IC M CUCTEMAaTHU3alHs 3HAHUM 110 1 16.05.2024
TeMme "dusuka aroma

169 P63€p']'3HI)II7I ypok. O0001IeHne 1 cucTeMaTH3aIus 3HaHI/'I'I71 1o 1 90.05.2024
TeMe "®u3nKa aTOMHOTO Spa U JIEMEHTAPHBIX YaCTHII

170 PesepBHeIil ypok. O000IICHHE U CUCTEMATH3AIMS 3HAHHUM 110 1 90.05.2024
Teme "DneMeHThI acTpodu3uKu"

171 PesepBHblIit ypok 1 21.05.2024

172 PesepBHblIit ypok 1 21.05.2024

173 PesepBHbIil ypok 23.05.2024

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 173 16




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

S ximacc






