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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (¢u3MKe HAa YpPOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOXEHHH W TpeOOBaHUN K pe3yabTaTaM OCBOCHHUS
OCHOBHOM 00pasoBaTeibHOM MporpamMmsl, peacTaBieHHbIXx B I'OC COO, a Takxke
c yu€toM (enepanbHOl paboueil mporpammbel BocnuTanus u  KoHuenimn
npenoAaBaHus yueOHoro npenmera «Pu3uka» B 00pa30BaTEbHBIX OPraHU3AIMIX
Poccuiickoit @enepaiyu, peaqu3yonx OCHOBHbIE 00pa30BaTebHbIE TPOTPAMMBI.

[Tporpamma no ¢usmke onpenenser 0os13aTeNbHOE MPEIMETHOE COJEPKaHUE,
yCTaHABJIMBAET PEKOMEHIYEMYIO MOCIIEeI0BATEIbHOCTh U3YUCHHUS TEM U pa3/IelioB
y4eOHOTO MpeaMeTa ¢ Y4ETOM MEXKIPEIMETHBIX M BHYTPHIIPEIMETHBIX CBS3EH,
JOTUKM y4eOHOTO Ipollecca, BO3PACTHBIX OCOOCHHOCTEM OOydaromuxcs.
[IporpamMma mo ¢usuke Aa€T MpeACTAaBICHUE O LENAX, COACpPXKAHUH, OOIIen
CTpaTeruu OOYy4YeHMs, BOCHHMTAHUS U DPA3BUTHUA OOYYAIOUIUXCA CPEICTBAMU
yuebHoro npenmera «Du3nkay Ha yriayOonEHHOM ypOBHE.

N3yuenne kypca (pu3uku yriyOoaE€HHOTO YpOBHS MO3BOJISIET DPEaM30BaTh
3aa4i MPO(EeCCHOHATBHON OPUEHTAIlMH, HAMPABIECHO HA CO3JIaHUE YCIOBHUM AJIs
NPOSIBJIICHUSI CBOMX HMHTEJUICKTYalbHBIX M TBOPYECKUX CHOCOOHOCTEH Ka)IbIM
oOyyaromuMcsi, KOTOpble HEOOXOMUMBI JJisi TMPOJOJDKEHUS O0pa3oBaHHs B
opraHuzanusx MnpodeccuoHaIbHOTO 00pa3oBaHUS IO PA3IUYHBIM  (UUKO-
TEXHUYECKUM U HHXCHEPHBIM CTICIIUATBHOCTSIM.

B nporpamme no gusuke onpenensiorcs maHupyeMbIe pe3yIbTaTbl OCBOCHUS
Kypca (U3MKH Ha YypOBHE CpeaHero ooOmero oOpa3oBaHUS: JIMYHOCTHBIE,
MeTanpeIMeTHble, MpeaAMeTHble (Ha  yrnyOnéHHom — ypoBHe).  HayuHo-
METOAOJIOIMYECKOW OCHOBOW Ui pPa3pabOTKU TpeOOBaHUN K JIMYHOCTHBIM,
METamnpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOy4YalolUuXCsl, OCBOMBIIMX
nporpaMmy 1o (pU3MKe Ha YPOBHE CpEeHEro 00I1Iero o0pa3oBaHus Ha yriyOIEéHHOM
YPOBHE, SIBJISIETCS CUCTEMHO-AESATEIbHOCTHBIN MOIXO.

[Iporpamma 1o (u3KKe BKIIOYAET:

IUTAaHUPYEMBbIE Pe3yJIbTaThl OCBOCHHS Kypca (PU3UKH Ha yIiyOIEHHOM YPOBHE,
B TOM YHCJIEC IPEIMETHBIE PE3YIbTAThl IO FOJaM 00yUYEHUS;

coniep:kanue yueoHoro npeamera «Pusnkay 1o rogam o0ydeHusl.

[Iporpamma mo ¢u3uke HMeEeT NPUMEPHBIA XapakTep M MOXKET ObITh
UCTOJIb30BaHA YYUTEISIMU (PU3HKHU TSI COCTABJICHUS! CBOMX PabOUYUX MPOTrpamM.

[TporpaMmMa no ¢u3rke HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUUTENEH U
NPEIOCTaBIAET BO3MOXKHOCTH ISl peaju3alid Pa3IUYHbIX METOJUYECKHUX
MOJIXOJOB K MpemnojaBaHUi0 (U3UKK Ha YrIyOJEHHOM YpOBHE MpH YCJIOBHU
COXpaHeHHsI 003aTeIbHON YaCTH COJIep>KaHMs Kypca.

dusuka kKak Hayka o Haubojee OOIIMX 3aKOHAX MPHUPOABI, BBICTYyNas B
KayecTBE y4eOHOTO MpEeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHuU 00 okpyxatomiemM Mupe. [IIkonpHbIN Kypc GU3UKH — CUCTEMOOOPA3YIOIIUMA
JUIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE MPOIECCOB M SABJICHHUM, H3y4aeMbIX XHMHEH, Ouosoruei,
busndeckoir reorpadmeit u actpoHomwueit. lcmonp3oBaHWE W aKTHBHOE
npuMeHeHne (U3MYECKUX 3HAHUU OMPENeNWIO XapakTep W OypHOE pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTHH B c(hepe SIHEPTeTUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIyYeHHUs] HOBBIX MATE€pUaJOB C 3a/JlaHHbIMU CBoWcTBamu. M3ydenuwe ¢usuku
BHOCHT OCHOBHOMW BKJaJa B ()OPMUPOBAHHE €CTECTBEHHO-HAYYHOW KapTUHBI MUpA
oOyuaromerocs, B OpMUpOBaHUE YMEHUIN MPUMEHATh HAYYHBIA METOJ] MO3HAHUS
MIPY BBIMOJTHEHUU MU yU4E€OHBIX UCCIICIOBAHMIMA.

B ocHOBY Kypca (pu3MKM Ha YpOBHE CpeIHEro 001Iero o0pa3oBaHusl MOJ0KEH
PAI “ael, KOTOPhIE MOKHO PacCMAaTPHUBATh KaK MPUHIIUIBI €70 MTOCTPOCHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUM C HEU KypC SBIIAETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3lenoB (U3MKH, BKIIOUYAET KaK
BOIPOCHI KJIJACCUYECKOM, TaK U1 COBPEMEHHOM (DU3UKHU.

Hoea z2enepanuzayuu. B coOTBETCTBUM C HeW Marepuan Kypca (pusuku
o0beuHEH BOKpYr ¢u3nueckux Teopuil. Bemymmm B Kypce siBisieTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTE€pPHUH, BEIIECTBE U
noJIe.

Hoea zymanumapuzayuu. EE peanuzanus NpEANoJiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIHaNa (PU3NYECKON HAyKH, OCMBICICHUE CBSA3M Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHYECKIMU, HPAaBCTBEHHBIMU
¥ DKOJIOTUYECKUMH MPOOIEMaMH.

Hoen npuxnaonoin nanpaenennocmu. Kypc usuku yriayOon€HHOrO ypoBHs
MPEANOIAraeT 3HaKOMCTBO C IIUPOKUM KPYTrOM TEXHUYECKUX U TEXHOJIOTUYECKHUX
NPUIOKEHUN M3YYEHHBIX TEOPUM M 3aKOHOB. IIpm 3TOM paccmarpuBaroTCsi Ha
ypOBHE OOIIMX MPEICTaBICHUA U COBPEMEHHBIE TEXHUYECKHE YCTPONCTBA, H
TEXHOJIOTHUHU.

Hoea 3konocuzayuu peanusyercs TMOCPEICTBOM BBEICHHS DIIEMEHTOB
COJIepaHUs, TMOCBSIIEHHBIX SKOJOTHUYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHBl C Pa3BUTHEM TEXHUKH M TEXHOJIOTHH, a Takke OOCYXIEHUS
npo6JieM paloOHAIBHOTO MPUPOIOTIOIB30BAHMS U SKOJIOTHUECKON 0€30MaCHOCTH.

OcBoeHnue cofiepkanusi MPOTPaMMBI 10 (HU3HKE TOHKHO OBITH TTOCTPOCHO Ha
OPUHIIMIAX CUCTEMHO-IEATEIbHOCTHOrO noaxona. s gpusuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCIOJb30BAaHUM CAMOCTOSITEIBHOTO KCIIEPUMEHTA Kak
MOCTOSIHHO JIeHicTBYyIOmero ¢akropa ydeOHOro mporiecca. s yrmyonéHHOro
YPOBHS — 3TO CHCTEMAa CAMOCTOSITENBHOIO YYEHHUYECKOTO 3SKCIEPUMEHTA,
BKJIFOYAIOIIETO (PPOHTAJIBHBIE YYCHHUYECKHE OMNBITHI TPHU HM3YYCHHUH HOBOTO
MaTtepuana, JabopaTopHble paboThl U PabOThI MpakTHKyMma. [Ipu 3TOM BO3MOMKHBI



JBa crioco0a peanusaiuu Gu3ndecKoro npakTukyma. B nepBom ciyyae npakTuKyMm
npoBoauTcss b0 B koHIe 10 u 11 kmaccoB, aubO Mmociie MEPBOTO M BTOPOTO
MOJIYTOJIUH B KaXKIOM U3 3TUX KjaccoB. BTopolt cocob — 3To uHTerpanus padot
IPaKTHKyMa B CHCTEMY J1a0OpaTOPHBIX pabOT, KOTOpPbIE MPOBOASTCS B IMpoliecce
u3ydeHus paszznena (temsl). IIpu sToM mog paGoTamu mpakTHKymMa MOHMMAETCS
CaMOCTOSITEJIbHOE ~ MCCIIEJOBAaHUE, KOTOPOE€ TMPOBOJUTCA IO PYKOBOJICTBY
CBEPHYTOr0, 0000IEHHOTO BUAa 0€3 MOIaroBOi HHCTPYKIIUH.

B nporpamme mo (¢u3uke cuctemMa YYEHHYECKOTO HSKCIEPUMEHTA,
71a00paToOpHBIX pabOT M MpakTUKyMa MpeJCTaBiIeHAa €IWHBIM mepeyHeM. Bridop
TEMaTUKHU JJISI 3THX BHJIOB YUYCHUYECKUX MPAKTUYECKUX PAOOT OCYIIECTBISCTCS
y4aCTHUKaMHU 00pa30BaTEIbHOTO MpoIlecca UCXO0Id U3 OCOOEHHOCTEHN MOYypOYHOIO
IUIAHUPOBAHMUSI W OCHallleHus kaOuHera ¢usuku. [Ipu sToM oOecneunBaercs
OBJIAJICHHE OOYYAONIMMHUCS YMEHUSMH TPOBOAUTH TIPSMbIE W KOCBEHHBIC
U3MEPCHHUSI, UCCIEOBAHUS 3aBUCUMOCTEH (PU3NYECKUX BEITUYMH M TOCTAHOBKY
OMBITOB IO MPOBEPKE MPEAJIOKEHHBIX THUITOTE3.

Bonbiioe BHUMaHKUE yAEsIeTCs PEIICHUIO paCYETHBIX U KaYE€CTBEHHBIX 3a/au.
[Tpu sTOM 7151 pacYETHBIX 3a]1ay MPUOPUTETOM SIBIISIIOTCS 33]]a4M C SIBHO 3a/IaHHOM
Y HESBHO 33JJaHHOW (PM3NYECKONM MOJIENbIO, MO3BOJISIONIUE TPUMEHATh U3yUYeHHbBIE
3aKOHBl W 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjienia Kypca, TaK U HHTErpupys
NPUMEHEHUE 3HAHUN U3 Pa3HbIX pa3zienoB. [ kaueCTBEHHBIX 3a/1ay MPUOPUTETOM
SBIISIIOTCSL 3aJaHus Ha OOBACHEHHE/Npe/ICKa3aHue MpoTeKaHusi (U3HMUYECKUX
SIBJICHUI W TIPOIIECCOB B OKPYIKAIONIEH >KU3HHU, TpEOYIomue BbIOOpa (HU3HUIECKOM
MOJIEJIH JIJIsl CUTYalllH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cooterctBun ¢ TpedoBanusimu GI'OC COO k MaTepHalibHO-TEXHUUYECKOMY
o0ecrieueHnIo yueOHOTo mpoliecca Kypc PU3UKH yriayOJaEHHOTO YPOBHS Ha ypPOBHE
cpenHero ooOiero oOpa3oBaHMs JIOJDKEH HM3Yy4daThbCsl B YCIOBUSIX IPEIMETHOIO
kabunera. B kaOuneTe (u3MKH MODKHO OBITH HEOOXOAMMOE JIa0OpaTOPHOE
000opyI0BaHME JIJIs1 BBIMIOJTHEHUS YKa3aHHBIX B IPOrpaMMe 1o (PU3UKE yUEHUIECKUX
OMBITOB, TAOOPATOPHBIX PAOOT M PabOT MPAKTUKyMa, a TAKXKE JIE€MOHCTPAIMOHHOE
000pyI0BaHUE.

JleMoHCTpanoHHOe 00OopyaoBaHue (GopMupyercss B COOTBETCTBUU C
OPUHITUTIOM MUWHUMAJIBHOM  JOCTAaTOYHOCTH H  OOECIEeYMBAET TMOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 10 (U3MKE KIIOYEBBIX JAEMOHCTpAIUid s
UCCJIEIOBAHMUSI  M3Y4Ya€MbIX  SIBIIGHUA M  MPOIECCOB, OMIUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlaGopaTopHoe 000OpynOBaHHE IS YYCHHYECKHX NPAKTUYECKUX padoT
dopMupyeTcss B BHIEC TEMAaTUYECKUX KOMIUIEKTOB U 0OOECIIE€YMBAETCS B pacuére
OJIHOTO KOMIUJIEKTa Ha JABYX OOydYaromwuxcsi. TeMaTH4eCKHe KOMIUIEKTHI
7a00paTOPHOTO O0OPYAOBAHUS JOJDKHBI OBITH TOCTPOEHBI Ha KOMILIEKCHOM



UCIIOJIb30BaHUU AHAJIOTOBBIX W IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIbHBIX CUCTEM B BH/JIE ITU(PPOBBIX J1a00paTOpUH.

OCHOBHBIMU TIETISIMU U3Y4CeHUS (PU3UKHU B 00IIeM 00pa30BaHUU SBISIOTCS:

dbopMHpOBaHNEe WHTEpPECAa MW CTPEMJICHUS OOYyJalonmuxcsi K HaydHOMY
WU3YYCHUIO TPUPOMABI, PA3BUTHE WX HHTEIUICKTyAIbHBIX U  TBOPYECKHX
COCOOHOCTEM;

pa3BUTHE TMPEACTABICHUI O HAYYHOM METOJe MO3HaHUSA W (popmHupoBaHHE
WCCJIEI0BATEIILCKOTO OTHOIICHHSI K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHEpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yUYCeHHUS OCHOB
CTpPOCHUS MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHre YMEHUI OOBSICHATH SBJICHUS C UCIIOJIb30BaHUEM (PH3UIECKIX
3HAaHUU U HAYIHBIX JIOKA3aTEIbCTB;

dbopMHupOBaHUE TIPEACTABICHUA O POIM (PUBMKU IS PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH;

pa3BUTHE  TIPEACTaBICHWA O BO3MOXHBIX  cepax  Oymymiei
npo(heCCHOHANFHON  NIEATENBHOCTH, CBSI3aHHBIX C (U3UKOW, TIOATOTOBKA K
JanbHeneMy oOy4eHHI0 B 5TOM HaIlpaBJICHUH.

JlocTikeHne STUX TIeNield 00ECTICUMBACTCSl PEIICHUEM CIEAYIONNX 3a/1a4d B
mpoliecce u3ydeHus Kypca GU3NK1 Ha ypOBHE CPEAHETO 00Iero 00pa3oBaHMs:

NPUOOPETEHUE CUCTEMBI 3HAHUM 00 OOIMX (HPU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHax,  TEOpHSIX,  BKJIOYas  MEXaHUKYy,  MOJEKYISApHYI  (U3HKY,
AJIEKTPOIUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3HKHY;

dbopMHEpOBaHUE YMEHHI MMPUMEHSATHh TEOPETUUECKUE 3HAHUS TSI OOBSICHEHUS
(GU3MYECKUX SIBICHUHA B TPUPOAC M JUIS TPUHSATHS MPAKTHYCCKHX PEIICHUN B
MIOBCETHEBHOM JKU3HU;

OCBOCGHHE CITIOCOOOB pEIICHUS Pa3IMYHBIX 33]1a4 C SIBHO 3aJaHHOW (PU3NIECKOM
MOJIEJIbIO, 3a/ay, MOJPa3yMEBAIOIIMX CAMOCTOATEIbHOE CcO3JaHue (pusnueckon
MOJICNIA, aJeKBaTHOW YCJIOBHSIM 3a/Jaud, B TOM 4YHCJE 3aJad WHXEHEPHOTO
XapakTepa,

NOHMMaHWe (U3NYECKUX OCHOB W TIPUHIIUIIOB JIEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHUECKUX TMPOIIECCOB, MX BIUSHUSI Ha OKPYKAIOIIYIO CPEIY;

OBJIQJICHUE METOJIAaMUA CaMOCTOSTEIHLHOTO IIJIAHUPOBAHUS W TPOBEIACHUS
bU3NYeCKuX OKCIIEPUMEHTOB, aHalW3a W HHTEpPHIpeTanuu  uHpopmaiuu,
OTpeieNieH s JOCTOBEPHOCTH MOJIYYCHHOTO Pe3yibTara;

CO3MaHME YCJOBHMA IUIS PAa3BUTUS YMEHUH MPOEKTHO-UCCIIEIOBATEIHCKOMH,
TBOPUYECKOU JIESITETILHOCTH;

pa3BuTHE WHTEpeca K chepam nmpodhecCHOHATHHOU JAESTEIBHOCTH, CBI3aHHON
¢ pU3UKOM.



B cootBerctBun ¢ tpeboBanusmMu PI'OC COO yriayOnéHHBIH ypOBEHBb
u3ydeHus: yudeOHoro mnpeamera «®Duszuka» Ha YpOBHE CpeaHEro oOIIero
oOpa3zoBaHusi BbIOMpaeTcs OOy4aloIMMUCS, [UIAHUPYIOIIUMHU TPOJIOJKEHUE
00pa30BaHMs MO CHEIHATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOdUIIS.

Ha uzyuenue gusuku (yrmyOnéHHBIH YpOBEHb) Ha YPOBHE CPEAHETO OOIIETO
obpazoBanus oTBoauTCs 340 yacoB: B 10 kiacce — 170 yacoB (5 yacoB B HEZIEIIIO),
B 11 kmacce — 170 yacoB (5 4acoB B HEJIEIIO).

[Ipennaraemeiii B mporpamMMe no (¢U3MKE MepeueHb JIabopaTOpPHBIX U
NPAKTHUECKUX paboT SBISIETCS PEKOMEHIOBAaHHBIM, YYHTENb JI€JaeT BbIOOD
NpOBEJACHUS J1a0OpaTOPHBIX PAOOT M OMBITOB € YYETOM HHAMBHIYaJIbHBIX
0COOEHHOCTEHN 00yJarOIIUXCS.



COJEPKXAHUE OBYYEHUA
10 KIIACC

Paznen 1. HayuHblii MeTO O3HAHUSA NPUPOIBI.

dusuka — ¢pyHIaMeHTanbHas Hayka o mpupoje. Hayunslii MeToa mo3HaHus u
METOJIbI UCCIeIOBAHUS (U3NUECKUX SBJICHUH.

OKCIIEpUMEHT U TEeOpHsl B Mpolecce Mo3HaHus npuponsl. Habmonenue u
HKCIIEPUMEHT B (PU3HUKE.

CniocoObl  u3mepeHuss (U3HMYECKUX BEIUYUH (AHAJIOTOBbIE M LUQPPOBBIC
U3MEpHUTENIbHbIE TPUOOPHI, KOMITBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemnocT  u3MepeHuii  (QU3NYECKUX  BETUYMH  (aOCONMIOTHAsA W
OTHOCHUTEJIbHASA).

MopenupoBanue GU3NUECKUX SBICHUN M MPOLIECCOB (MaTepuaibHasi TOYKA,
abCOJIIOTHO TBEPOE TEJI0, UcaNbHAS KUAKOCTh, UACAIbHBIN a3, TOUCUHBIN 3apsij).
['unore3a. PU3nYECKUMN 3aKO0H, TPAHULIBI €r0 NPUMEHUMOCTH. DHU3nyecKas Teopusl.

Ponbp u mecto ¢usuku B (HOpMHUPOBAHHHM COBPEMEHHOW HAyYHOW KapTHUHBI
MHpA, B IPAKTUYECKON JIEATEIBHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

W3mepenne cuiibl TOKAa M HANPSKEHUS B LIENU MOCTOSIHHOIO TOKA TP MOMOILA
aHAJIOTOBBIX M IU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HakoMCcTBO ¢ nudpoBoii maboparopueir o ¢usuke. [Ipumepsr n3MepeHus
(bu3MYECKUX BEJIMYUH MIPU MOMOIIN KOMIBIOTEPHBIX JATYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABMKeHHE. OTHOCHTEIBHOCTh MEXaHUYECKOTO JABUKECHUS.
Cucrema oTcuéra.

[Ipsimas u oOpaTHas 3a/1a4u MEXaHUKHU.

Pannyc-BekTop MarepuaibHOM TOYKH, €r0 MPOEKIMU HAa OCU CHCTEMBI
KoopauHat. Tpaekropus.

[lepemernienne, CKOpPOCTh (CpeHSSI CKOPOCTb, MITHOBEHHasi CKOpPOCTb) M
YCKOPEHHE MAaTEepUAIbHOW TOYKHM, MX NPOCKUMH HA OCH CHUCTEMBbI KOOPAHMHAT.
ClioxeHue nepemMenieHnil U CII0KEHUE CKOPOCTE.

PaBHOMEpPHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE IBUKEHNE. 3aBUCUMOCTD
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MaTepUaIbHON TOYKUA OT BPEMEHU U HX
rpaduku.

CBoOonHoe maneHue. YckopeHue cBOOOAHOro mnajeHus. [[BuxkeHue Tena,
OpOIIEHHOTO MO/ YIjoM K TOPU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH U
YCKOpPEHUSI MaTepualbHON TOYKU OT BPEMEHH U UX TpauKu.



KpuBonuneitHoe  aBwkeHue. JIBUKEHME  MaTrepuajlbHOM TOYKH  TIO
OKPYXXKHOCTH. YTJOBas M JIMHEWHas ckopocTh. Ilepuoa u yactora oOpaleHusl.
[lenTpocTpeMuUTeNIbHOE (HOPMAJIBHOE), KacaTelIbHOE (TaHT€HIIMAIBLHOE) U TOJTHOE
YCKOPEHUE MaTEPUAIBHON TOUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTHYECKHE MPOLECCHI: CIUIOMETD,
JIBH>KECHUE CHAPANIOB, LIEMTHBIE, HIECTEPEHYATHIE U PEMEHHBIE IEPEAAYH, CKOPOCTHBIE
JTUQTHL.

Hemoncmpayuu.

Monens cuctemMbl OTCYETA, WLIIOCTpALUMs KUHEMATHYECKUX XapaKTePUCTHUK
JBH>KCHUSL.

CriocoObl uccie10BaHus IBUKEHU.

Nnnroctpanus npeiesibHOro NeEPEXoa U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOJIb30BAHUEM MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3pEKEHHOM IIPOCTPAHCTBE.

HaGmrogenue aBuxkeHUs Teja, OPOIIEHHOrO TMOJ| YrioM K TOPU3OHTY U
TOPU30HTANBHO.

Hanpasnenue CKOpoOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

[IpeoOpazoBaHue yriaoBOi CKOPOCTH B PEIYKTOPE.

CpaBHeHue IyTeH, TPACKTOPUI, CKOPOCTEMN NBUAKEHHUS OJJHOTO U TOTO e Tea
B Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuxym.

N3ydyeHrne HEpaBHOMEPHOTO JBHXKEHHUS C LIEIBIO ONPEACICHUS MIHOBEHHOU
CKOpOCTH.

N3mepeHre yCKOpeHUs MpU NPsIMOJIMHENHOM PaBHOYCKOPEHHOM JABUYKECHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHM IMPU PABHOYCKOPEHHOM
JBH>KCHUU.

N3mepenne  yCKOpeHMs CBOOOHOTO NaJICHUS (PEKOMEHI0BaHO
UCIIOJIb30BaHue 1U(PPOBOI TabopaTopun).

N3yuyenue nBUKeHUs Tena, OpOIIEHHOTo TOPU30HTaNbHO. [I[poBepka rumnoresbt
0 MpsSMOM MPONOPUMOHATIBHOM 3aBUCUMOCTH MEXIY JaJbHOCTBIO MOJETA U
HAa4YaJIbHOM CKOPOCTBIO TEJA.

N3ydyeHne IBUXKEHHS Tela MO OKPYXKHOCTH C IOCTOSHHOM MO MOIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia OOpAIICHHUS] KOHUYECKOTO MasiTHUKA OT
€ro MapaMeTpOB.



Tema 2. lunamuxa.

ITepBbiii 3ak0H HproToHa. HMHepumanbHble cucTeMbl OTcYéTa. [lprHUIMAN
oTHocutenbHOCTH ["anunes. HewHepuuanbHble cUCTEMBbI OTCU€Ta (OIpeAesieHue,
IPUMEDBI).

Macca tena. Cuna. [IpuHIun cyneprno3uiuuy Cull.

Bropoiu 3akoH HeroTOHA 1711 MaTepuaaibHON TOUYKHU.

Tpernii 3axkoH HproTOHA 17151 MaTepUaIbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHHUS. OKBUBAJEHTHOCTh TPABUTALIMOHHOW U
WHEPTHON MacCCBI.

Cuna TspKkecTd. 3aBUCHMOCTD YCKOPEHHUS CBOOOTHOTO MAIEHUS OT BBICOTHI HAJI
MOBEPXHOCTHIO MJIAHETHI U OT Treorpapuueckoil mupoThl. JBrkeHrne HeOECHbIX Tell
U UX CIIyTHUKOB. 3akoHbl Kemnepa. [lepBasg kocMuueckas CKOpOCTb.

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

Cuia tpenust. Cyxoe tpenue. Cuia TpeHUs CKOJIbKEHHUS U CUIIA TPEHUS MOKOSI.
Koaddunment tpenusi. Cuna conpoTUBIEHUS TIPU JBUKEHUU TeJa B KUIKOCTH WU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOTO IBUKEHUS.

Hasnenue. 'mapocratnyeckoe aasienue. Cuna Apxumena.

TexHn4eckrue yCTpPOWCTBA W TEXHOJOTHUYECKUE MPOLECCHI: IMOAIINITHUKH,
JBU)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HalGmronenue nBmkeHUs Ten B MHEPIUATBHBIX M HEMHEPITUATBHBIX CHCTEMAax
OTCYETA.

[IpuHIUIT OTHOCUTETBHOCTH.

Kauenune AByX HWIMHAPOB WM IIAPOB pPa3HOM MacChl € OAMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIbHO HEMHEPIIUAIBLHON CUCTEMBI OTCUETA.

CpaBHeHUE PaBHOJEHUCTBYIONIEH TPUIIOKEHHBIX K TEITy CHII C IPOU3BEIECHUEM
MACCHhI T€JIA HA €r0 YCKOPEHUE B UHEPLUHUAIBHOM CUCTEME OTCUETA.

PaBeHCTBO cuil, BO3HUKAIOLINX B PE3YJIbTAaTE B3aUMOICHCTBUS TEIL.

H3mepenue Macce 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec tena npu yckOpeHHOM OABEME U TAJCHHH.

[{eHTpOOEKHBIE MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAUYEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

N3mepenne paBHOACUCTBYIOLIEH CHII MPHU JABMKEHUU OpycKa MO HAKIOHHOM
IJIOCKOCTH.

[IpoBepka THUIIOTE3bI O HE3aBUCUMOCTH BPEMEHHM JBWIKEHHUS Opycka TI0
HAKJIOHHOU ITOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MacChl.



HccenenoBanue 3aBUCUMOCTH CWJI YIPYIOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pPE3NHOBOM 00paslie, OT ux aehopMaluu.

W3y4yeHue NBHKEHUS CUCTEMBI TEJl, CBSI3aHHBIX HUTBIO, IIEPEKUHYTON 4epe3
NETKuit OJIOK.

N3mepenne koddduiiienTa TpeHUs: MO BEIUMYHUHE YTIOBOTO KO3 QHIHEHTa
3aBucuMocT Fp(N).

HccnenoBanue IBHXEHUS Opycka 10 HAKJIOHHOM IUIOCKOCTU C MEPEMEHHBIM
KO3 UIIUEHTOM TPEHHUS.

W3ydeHne nBUKEHNS IPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHO TBEpnoe Teno. IloctynarenpHoe M BpallaTeabHOE JIBUYKEHUE
TBEpAOro Tena. MOMEHT CHiIbI OTHOCUTENBHO OCH BpalieHus. Ilnedo cuibl.
CrnoxxeHue cuil, NPUIIOKEHHBIX K TBEpAOMY Teily. LIeHTp TskecTu Tena.

YcnoBus paBHOBECHS TBEPAOTO TeEA.

VYcroiunBoe, HeyCTOHUYHBOE, O€3pa3TMYHOE pPaBHOBECHE.

TexHuueckue yCTpOMCTBA M TEXHOJOTWYECKHE IPOLECCHl: KPOHILUTEHH,
CTPOUTEIILHBIN KpaH, peléTdaTble KOHCTPYKIMH.

Hemoncmpayuu.

VY ci10Busl paBHOBECHSL.

Bunb! paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuxym.

HccenenoBanue yclioBUM pPaBHOBECUS TBEPIOIO TeEJa, HMMEIOLIETO OCh
BpAILCHNUS.

KoHcTpynpoBaHne KpOHIITENHOB U PAaCYET CUII YIIPYTOCTH.

N3y4yeHue ycTOMYMBOCTH TBEPIOTO TENA, UMEIOIIETO IUIOIIAlb ONIOPHI.

Tema 4. 3axonwl coxpanenus 6 mexanuke.

NMnynec MaTepuanbHOM TOUYKH, CHCTEMBI MaTEPUAIbHBIX TOUEK. LleHTp Macc
CHUCTEMBI MATEPUAIBHBIX TOYEK. TeopemMa 0 IBUKEHNUHU LIEHTPA Macc.

MMItynibC CHIIBI M1 M3MEHEHHE NMITYJIbCa TEJIA.

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE NBUKEHHE.

MoMeHT umIynbca MarepuanbHOM TOUkW. IlpencraBieHue o coxpaHeHUH
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJISX.

Pabora cunbl Ha MajoM M Ha KOHEYHOM IepemelnieHuu. I'paduyeckoe
IpeCcTaBlIeHUE pabOThI CUIIBI.

MOIIHOCTB CHIIBI.

Kunernueckass sHeprus MarepuanbHOW TOUYKH. Teopema 00 H3MEHEHUU
KMHETUYECKOW JHEPTUU MATEPUAIBHOU TOYKH.



[loTeHnManbHble M HENOTCHUMANbHbIE CWIbL. [loTeHIManbHAs 3HEpPrus.
[ToreHunanbHass dHEPrus ynpyro AeQpopMUpOBaHHOW NpyxuHbI. [loTeHIManbHas
DHEPIrHUs TeJla B OJHOPOJHOM I'PpaBUTALIMOHHOM noJie. [loTrennmaneHas sHeprus Tena
B TPAaBUTALMOHHOM IOJI€ OJHOPOAHOrOo mmapa (BHyTpH W BHE Iuapa). Bropas
KOCMMYECKAsI CKOPOCTb. TpeThbsi KOCMUYECKAsE CKOPOCTb.

CBs13b pabOThI HEMMOTEHIIMAIBHBIX CHJI C U3MEHEHHEM MEXaHUUECKON SHEPIUU
CUCTEMBI TeJl. 3aKOH COXPAHEHHsI MEXaHUYECKOW YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenue bepHynn i HICAIBHOM KUJIKOCTH KakK CIICICTBHE 3aKOHA
COXpaHEHUS MEXaHUYECKON YHEPTHH.

TexHnueckue yCcTpoMCTBAa M TEXHOJIOTHYECKUE MPOLECCHI: ABMKCHHUE PAKET,
BOJIOMET, KONEP, NPYKUHHBIA MUCTOJIET, TUPOCKOI, (PUT'YPHOE KaTaHNE Ha KOHbKAaX.

Hemoncmpayuu.

3aKOH COXPAaHEHUs UMITYJIbCA.

PeakTuBHOE ABMKEHUE.

M3mepenre MOIHOCTH CHJIBI.

W3MeHeHne sHepruM Teja MpU COBEPIICHUN PadOTHI.

B3aumuble npeBpalieHuss KHHETUYECKOW W TNOTEHIMAJIBbHOM JHEPrUU IpU
JEWCTBUM HA TEJIO CWJIBI TSYKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHMe SHEPruy Npu CBOOOAHOM Ma/ICHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuxym.

W3mepenne nMimyJsbca Tena o TOpMO3HOMY ITYTH.

W3mepenne cumbl TITH, CKOPOCTH MOAEIHN 3JIEKTPOMOOHIISE M MOIITHOCTHU CHJIBI
TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIBCOM CHUJIBI.

HccnenoBanue COXpaHEHHsI UMITYJIbCA IIPU YIIPYTOM B3aMMOICHCTBHH.

M3mepeHrne KHHETUYECKOU SJHEPTUHU TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHEeHHE W3MEHEHUS MOTEHLIUAIBHONW SHEPTHH MPYKUHBI C pabOTOM CHIIBI
TPEHUS.

Omnpenenenne pabOThl CUIIBI TPEHHUS INPHU JBWKEHUU Tella MO HAKIOHHOM
IJIOCKOCTH.

Pasznen 3. MoJsekyJsipHas pu3nKa 4 TEPMOJAMHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUYUECKOU MEOPUU.

OCHOBHBIE TIOJNOXKEHUS MOJIEKYJsIpHO-KuHeTHUeckor Tteopun (MKT), ux
onbITHOE o0ocHOBaHue. J{nuddy3usa. bpoyHoBckoe nBukKEHNE. XapaKTep ABUKEHUS
Y B3aMMOJECHUCTBUS YaCTHIl BeLIeCTBA. MoJenu CTpoeHus ras3oB, KUAKOCTEH H
TBEPABIX TN U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE 3TUX Mojeneld. Macca u
pa3mepsbl MoJiekyn (atomoB). KonnuecTBo Beniectsa. [loctossHHas ABoragpo.



TenmoBoe paBHOBecue. TemmepaTypa U crocoObl €€ um3mepenus. Illkana
temneparyp Llenbcus.

Mopenbs uaeanbHOro ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YaCTHULBI
rasza IBHXKYTCS XaOTHYECKU U HE B3aUMOJECUCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHBl. YpaBHeHHe MenneneeBa—Knaneiipona. AoOcomoTHas
Temriepatypa (mkana temneparyp KenbBuna). 3akon Jlanbrona. M3omponecchl B
ujeanlbHOM Tra3e C [IOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
IpeCTaBICHNE N30IMPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p  MEXIy [JaBJIEHUEM W  CPEIHEM  KUHETUYECKOM  3Hepruei
NOCTYIATEJbHOTO TEIUIOBOTO JIBHKEHHSI MOJIEKYJI HJICABHOIO ra3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH UACAIBHOIO ra3a).

CBs13b a0COIOTHOM TeMMepaTypbl TEPMOJIMHAMUYECKONU CUCTEMBI CO CpEHEN
KMHETUYECKOW dHEPTUEH MOCTYNATEIbHOIO TEIUIOBOTO IBMKEHHUS €€ YaCTULL.

TexHu4eckrue yCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECCHL: TEPMOMETD,
OapomeTp, MoTy4yeHue HaHOMaTepUasoB.

Jemoncmpayuu.

Mopenu nBUXKEHUs YacTUI] BELECTBA.

Mopenb OGpOyHOBCKOTO IBHKCHUS.

Buneoponuk ¢ 3anuceio peanrbHOro OpOyHOBCKOTO IBUXKEHUSI.

Huddyszust KUIKOCTEH.

Mogaens onbita LTepHa.

[IpuTsskeHUE MOJIEKYII.

Mogaenu KpUCTAINIMYECKUX PEIIETOK.

Habmronenue u uccnegoBanre H30MpOIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccnenoBanre Tmponecca YCTAaHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHE MEX]Ty TOpsSUYEH 1 XOJIOJHOM BOJIOM.

W3yyeHue H30TEpMUYECKOro Impouecca (PEKOMEHIOBAHO HCIIOJIb30BAHUE
udpoBoii 1adbopaTopun).

N3ydenne n30X0pHOro mpolecca.

N3yuyenue n3o6apHoOro rnpoiecca.

[IpoBepka ypaBHEHUS COCTOSHHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmogunamuueckas (T/]) cuctema. 3anaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHUYECKON CUCTEMBI. BHEIIHNE 1 BHYTpEHHHE MapaMeTpbl. [lapamerpsl
TEPMOJAMHAMUYECKON CUCTEMBI KaK CPEIHUE 3HAYECHUS BEJINYNH, ONTMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauano tepMoauHamMukd. CamMoONpoM3BOJbHASA — pelaKcalus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.



Mogenp wuaeaNbHOrO ra3a B TEPMOJWHAMUKE — CHCTEMAa YpaBHEHMI:
ypaBHeHHEe MenpaeneeBa—Kiianeiipona U BbIpaXXEHUE ISl BHYTPEHHEW DHEPIUH.
VYcnoBus NPUMEHUMOCTH 3TOW MOJENH: HU3Kasl KOHUEHTPALMs YaCTHUIL, BHICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHYTPEHHEW 3HEPruu OJJHOATOMHOTO HJI€aJIbHOTO
rasa.

KBa3zucratnueckue u HeCTaTHYECKUE MPOLECCHI.

DneMeHTapHasi paboTa B TepMOJuHAMUKe. Boruucienue paboTel 1o rpaguky
npouecca Ha pV-auarpamme.

Tennomepegaya  kak  crmoco0  W3MEHEHHUS ~ BHYTPEHHEW  DHEpTuu
TEPMOJMHAMHYECKOW CcHUCTeMbl 0e3 coBepmieHus pabotel.  KonBekmms,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo Ttemnotel. TenmnoéMkocTh Tena. YaelnbHas W MOJIIpHAs
TEINTIOEMKOCTH BELIECTBA. YpaBHeHue Maliepa. YaenpHas TEIIOTa CrOpaHus
TorumBa. Pacuér kommuecTBa TEMIOTHI mpu Teruionepemade. I[lonsatue 00
annabaTHOM mpoliecce.

[IepBblii 3aKOH TEpMOAMHAMUKHU. BHyTpeHHss sHeprusa. KoinuecTBo TEIIOThI
u paboTa Kak Mepbl W3MEHEHUsI BHYTPEHHEH OHHEPruu TEepMOJIMHAMHYECKOU
CHUCTEMBI.

BTopoii 3ak0H TEpMOAMHAMUKH J1J11 PABHOBECHBIX IIPOLIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOW CUCTEMBI MTPOXOIUT €IMHCTBEHHAS
aauabaTta. AGCONIIOTHAs TeMIiepaTypa.

BTopoii 3ak0oH TepMOAMHAMUKY J1J11 HEPABHOBECHBIX MPOLIECCOB: HEBO3MOKHO
nepenaTh TeII0Ty OT 0oJiee XOJI0JHOTO Tena K 0oJiee HarpeToMy 0e3 KOMIeHCALUN
(Knay3uyc). HeobpatuMoCTh IPUPOAHBIX MPOIIECCOB.

[Tpuniuns! aeicTBus TerioBbix MamuH. KIIT/I.

Maxkcumanbnoe 3nauenue KIIJI. Iukn Kapho.

DKOJIOTUYECKHUE ACTIEKThl MCIIOIb30BaHUsl TEIUIOBBIX ABUTrarenieid. TermmoBoe
3arpsi3HEHHE OKPYKAIOLIEH CpeJibl.

TexHuyeckrue yCTpPOMCTBAa M TEXHOJIOTMYECKHE IPOLECCHI: XOJOIUIIbHUK,
KOHJUIIMOHED, AM3EIbHBIM W KapOIOpaTOpHBIM JBUraTeNM, mNapoBas TypOuHA,
MOJYYEHHE CBEPXHU3KUX TEMIICPATyp, YTWIM3ALMUSA «TEIJIOBBIX» OTXOJOB C
WCITOJIb30BAaHUEM TEIIJIOBOTO HACOCA, YTHIIN3AIUsS OMOOPTaHUIECKOTO TOTUTHBA JIJIS
BBIPAOOTKH «TETUIOBON» U SJICKTPOIHEPTHH.

Jemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIlIupeHUN.

Bo3nymnoe orauso.

CpaBHeHUE yAENbHBIX TEIIOEMKOCTEN BEILIECTB.

CriocoOb1 M3MEHEHHSI BHYTPEHHEH SHEPTHUH.

HccnenoBanue annadbaTHOTO Ipolecca.



KomMmnbroTepHble MOJEIN TEMIOBBIX IBUTATEIICH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

N3mepenne yaenbHON TEII0EMKOCTH.

HccenenoBanne npouecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue aguabaTHOro mpoiiecca.

N3ydeHrne B3aMMOCBA3UM DHEPTHM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KUTIEHUS HKUIKOCTEM.

Tema 3. Acpecamnvie cocmoanusn geuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHAeHcanwsl. Micnapenue u kuneHue. Y aenbHas TeTioTa
napooOpa3oBaHUsl.

HacebllieHHbIE W HEHAcChIlEHHbIE TMapbl. KauyecTBeHHass 3aBUCHMOCTD
IJIOTHOCTH U IABJIEHUS HACBIIIEHHOTO Mapa OT TEMIEPATYPhI, UX HE3aBUCUMOCTD OT
00BEMa HACBHIIIEHHOTO Mapa. 3aBUCUMOCTb TeMIEepPaTyphl KUIIEHUS OT JaBJICHUS B
HKUJKOCTH.

BnaxxnocTh Bo3yxa. AGCOIIOTHASL 1 OTHOCUTENIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucrannmmueckue u aMmopdHbie Teraa. AHU30TPOIUS CBOMCTB
KpuctaiuioB. [lnmaBieHne W KpucTaum3auusa. YJIeJbHAs TEIUIOTa IUIaBJICHUSA.
Cyb6mumanusi.

Hedopmaru tBEpHOTO Tena. Pactskenue u cxxarue. Casur. Monyns FOnra.
[Ipenen ynpyrux aepopmarui.

TemnnoBoe pacuUpeHue KUJIKOCTEH U TBEPJBIX Tel, 00BEMHOE W JIMHEHHOE
pacmmpeHre. AHTapPMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUYUHA
TEIUIOBOTO PaCIIUPEHUs Tel (Ha KAYECTBEHHOM YPOBHE).

[TpeoOpa3zoBanue sHeprun B (Pa3oBbIX MEepexoaax.

VYpaBHeHue TerIoBoro OajgaHca.

[ToBepxHocTtHOEe HaTsKeHHE. Kod3(p(UIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanwmisipasie siBnenus. J[aBneHue nox MCKpUBIEHHON MOBEPXHOCTBIO KUIAKOCTH.
®opmyna Jlannaca.

TexHuyecknue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MAaTEpUAJIbI.

Jemoncmpayuu.

TemnmoBoe pacmMpeHue.

CBolicTBa HACBIIEHHBIX NTAPOB.

Kunenwne. Kunenue npu noHM>KEHHOM JAaBJICHUU.

W3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OMNBITHI C MBUIBHBIMU TJIEHKAMH.

CmauunBaHue.

Kanumsipabie siBJICHUSA.

Mopaenn HEHBIOTOHOBCKOM KUJIKOCTH.



CriocoObl U3MepeHus BIAXKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunasl nepopmarmii.

Hab6monenue mMansix aedpopMariuid.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

N3yueHune 3aKOHOMEPHOCTEN UCITAPEHUS KUIKOCTEN.

N3mepeHne yaenbHOM TEMIOTHI MJIABJICHHUS JIBJA.

M3ydeHne CBOMCTB HACBIIIEHHBIX ITApPOB.

W3mepenne aOCOMIOTHOM BIIAKHOCTM BO3/JyXa M OLIEHKAa MacChl MapoB B
ITOMEILEHNH.

N3mepenne kodppuiimeHTa noBepXHOCTHOTO HATSKEHUS.

N3mepenne moayns FOHra.

WccnenoBanne 3aBUCUMOCTH JAepopMalliil Pe3uHOBOro obpasma ot
IPUWIOKEHHON K HEMY CHJIBI.

Paznen 4. JDiekTpoauHaMuKA.

Tema 1. Inexkmpuueckoe noJe.

OneKTpu3aluss Tea U €€ MpOosBICHUSA. ODJEKTpuueckuid 3apsa. [Ba Buaa
DNEKTPUYECKUX 3apsAaoB. IIpOBOOHMKM, NOMAJIEKTPUKM W MOJYIPOBOIAHUKH.
DneMeHTapHbIN 3JIEKTPUYECKH 3apsl. 3aKOH COXPAHEHHMSI AIEKTPUUECKOTro 3aps/ia.

B3anmoneiictBue 3apsinoB. Toueunsie 3apsaapl. 3akoH Kynona.

DIeKTpuuecKoe nojie. Ero geicTBre Ha JIEKTPUUYECKUE 3apsiJIbl.

Hampspk€anocts  anmektpuueckoro  mons.  [IpoOubiit  3apsin.  Jlunum
HAIPSHKEHHOCTH 3JEKTPUUECKOro NoJisi. OJHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTB JJIEKTPOCTATUYECKOIO IOJA. Pa3sHOCTH MOTEHIMAIOB M
HanpspbkeHue. lloTeHuumanbHass SHeEprus 3apsga B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTeHuMan anexkTpocTaTuyecKoro noiid. CBA3b HANPSKEHHOCTH TOJIS U Pa3HOCTH
NOTEHIMAIOB JUISl JIEKTPOCTATUYECKOrO TMojis (KaKk OJHOPOAHOrO, TaK U
HEOJHOPOJIHOTO).

[IpyHIMT Cynepno3uLUU dIEKTPUUECKUX TOJIEH.

[Tone Toueunoro 3apsnma. Ilone paBHOMEepHO 3apspkeHHOM cdepbl. [lone
PAaBHOMEPHO 3apsbKEHHOro Mo o0bEémy miapa. [lose paBHOMEPHO 3apsKEHHOM
OECKOHEYHOM IUIOCKOCTH. KapTuHbl JMHUN HanpspDKEHHOCTH JTHX IOJIEH U
DKBUITOTEHIUAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B AIEKTPOCTATUYECKOM MOJIE. Y CIOBUE PABHOBECHS 3aPsA0B.

JvsnexTpuku B DJIEKTPOCTATUYECKOM  MOJIE. Hwusnexrpuueckas
IIPOHUIIAEMOCTh BELIECTBA.

KonaencaTop. DneKTpoEMKOCTh KOHJEHCATOpa. DIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpA.



[TapannenbHOE coennHEHUE KOHIeHCaTOpoB. [locnenoBarenbHOe COEIMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsHKEHHOr0 KOHAEHCaTopa.

JIBrkeHue 3apsyKEHHOM YaCTULBI B OTHOPOJAHOM JJIEKTPUYECKOM ITOJIE.

TexHuyeckue yCTpOHMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: 3JIEKTPOCKOIL,
ANEKTPOMETpP, DIEKTPOCTaTHUUECKasi 3allluTa, 3a3eMJICHHE dJIEKTPONpHUOOpOB,
KOHJIEHCATOphl, reHepaTop Ban ne I'paada.

Hemoncmpayuu.

Y CTpONCTBO M MPUHLININ AEUCTBUS DJIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3aPSKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TOJIE ABYX 3aPSKEHHBIX TUIACTHH.

Mogens anekTpoctaTideckoro reueparopa (Ban e ['paada).

[IpOBOIHUKH B 3JIEKTPUUYECKOM IIOJIE.

DnekTpocTaTuyecKas 3aluTa.

YCTpONCTBO U NEUCTBUE KOHACHCATOPA MOCTOSIHHOW U TIEPEMEHHONU EMKOCTH.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIaaH
IJIACTUH, PACCTOSHUASI MEXAY HUMU U AUAJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3JeKTPUYECKOTO OIS 3apsSHKEHHOTO KOHIEHCATopa.

3apsKa 1 paspsjika KOHIEHcaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

OueHka cui B3auMOAEHCTBUS 3apSyKEHHBIX TEI.

Habmronenune npeBpalieHust 3HepTun 3apsHKEHHOT0 KOHJEHCATOpa B SHEPTHIO
W3JIyYEHUs CBETOAUOA.

W3ydeHne npoTekaHns TOKa B LENH, COAEPKAIIEN KOHAEHCATOP.

Pacnpenenenue pa3HOCTH NOTEHIIUAJIOB (HanmpsHKEeHMST ) npu
MOCJIEA0BATEILHOM COEUHEHNH KOHIEHCATOPOB.

Hccenenosanue paspsga KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. ITocmoannwtil 31eKmpuiecKuii mox.

Cuia Toka. [TocTOsIHHBIN TOK.

VYcnoBusl cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. MCTOYHMKM
toka. Hanpsoxenne U u DJ1C &.

3akoH Oma 11 ydacTka Lenu.

DNEKTPUUECKOE COMTPOTHUBIIEHHE. 3aBUCUMOCTD CONPOTUBJIEHUS OJJHOPOJHOTO
MPOBOJAHUKA OT €ro [JMHbl W IUIOIIAJAH IONEPEYHOTO CEYEHUsA. Y IENIbHOE
CONPOTHBJIEHUE BEIIECTBA.

[locnenoBarenpHOE, MapajuieIbHOE, CMEIIAHHOE COEAMHEHHE IPOBOJHUKOB.
Pacuér pa3BerBnéHHBIX dnekTpudeckux 1eneit. [Ipasmma Kupxroda.

Pa6ora snexrpuyeckoro Toka. 3akoH J[xoymns—JIenma.



MOMHOCTh 3JIEKTpUYECKOro TOKa. TemioBas MOIIHOCTb, BhIENsieMas Ha
pe3ucTope.

DJIC 1 BHyTpEHHEE CONPOTUBIICHUE UCTOYHMKA TOKA. 3aKoH OMa /1J1s MOJIHOM
(3aMKHYTO#) dJIeKTpUYecKor 1enu. MoiHocTh ucTOouHMKa ToKa. KopoTkoe
3aMbIKaHHE.

KoHnaeHcaTop B Lienu MocTOsIHHOTO TOKA.

TexHuueckrue yCTPOMCTBA M TEXHOJOTMYECKHE TMPOLIECChl: aMIEPMETP,
BOJILTMETP, PEOCTAT, CUETUUK AIEKTPUUECKON SHEPTHUH.

Hemoncmpayuu.

N3mepeHre CUiTbl TOKA U HaMPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIbI TOKAa OT HAMNpsOKEHUs IS Pe3UCTopa,
JaMIIbl HAKAJIMBAHUS U CBETOMO/IA.

3aBUCUMOCTh COMPOTUBICHUS ITUIMHIAPUYECKUX HTPOBOJHUKOB OT JIJIMHBI,
IUIOIIAN MOMEPEYHOr0 CEYEHUs U MaTepraa.

HccnenoBanue 3aBUCUMOCTH CHIIbI TOKA OT CONMPOTHUBJICHUS MTPU MOCTOSHHOM
HaIpPsHKEHUH.

[Tpsimoe uzmepenue IJIC. KopoTkoe 3ambikaHUE raibBaHUYECKOTO JIEMEHTA
U OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

Crioco6bI coennHeHust ICTOYHUKOB Toka, DJIC Oarapeii.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXKY MOTOCAMUA UCTOYHHUKA TOKA OT
CHUJIBI TOKA B LICTIH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, nPAKMUKYM.

HccnenoBaHre CMEMIAHHOTO COEMHEHUS PE3UCTOPOB.

N3mepenure yaenbsHOro CONPOTUBIIEHUS TPOBOJHUKOB.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HAMpSOKEHUS Uil JIAMIIbL
HaKaJIMBaHUS.

YBenuueHue npejiesna u3MepeHus ammnepMmerpa (BOJIbTMETPA).

N3mepenue D/1C 1 BHYTPEHHETO CONMMPOTUBJICHUSI HCTOYHHUKA TOKA.

UccnenoBanue 3aBucuMoctd IJIC raqbBaHMYECKOrO 3JE€MEHTa OT BPEMEHHU
IPU KOPOTKOM 3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXKY MOTOCAMUA UCTOYHHUKA TOKA OT
CHUJIbI TOKA B LICTIH.

HccnenoBaHue 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH MCTOYHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toxu 6 paznruunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTb  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAA
MPOBOAUMOCTE TBEPJBIX METALIOB. 3aBUCHUMOCTh COMPOTHUBIICHUS METAJIOB OT
TemiiepaTypbl. CBEpXIpOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTyYKOB.



[TonynpOBOIHUKHY. CobcTBeHHas U IpUMECHAs IPOBOJIMMOCTh
NoJIynIpoBOJHUKOB. CBoiicTBa p—n-niepexoaa. [1omynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHUYECKAS JUCCOLMALIMS.
Onextposn3. 3akoHbl Dapanes Uil 3IEKTPOoIIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSTENbHBIM
pa3psia. PaznmuuHble TUIIBI caMOCTOSATENBHOTO pa3psaa. MonHus. [lna3ma.

TexHuyeckne yCTpOWCTBa M NPAKTHUUYECKOE IMPUMEHEHHUE: Tra30pa3psiaHbIe
JamIbl, 3JIEKTPOHHO-JIydeBas TpyOKa, MOJYyNPOBOJHUKOBBIE NPHUOOPHI: AHMOI,
TPaH3UCTOP, (POTOIUOI, CBETOAMO/I, ralbBaHUKa, paMHUPOBAHUE ME/IU, BHIIIJIAaBKA
QIIFOMUHUS, DIIEKTPOHHAsE MUKPOCKOIIHSL.

Jemoncmpayuu.

3aBUCUMOCTbH CONIPOTUBJIEHUSI METAJLUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

3akoHsl 3ekTposm3za dapajes.

HckpoBoii pa3psa M IpOBOJAUMOCTb BO3/1yXa.

CpaBHEHME IPOBOAUMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OHOCTOPOHHSISE TPOBOAUMOCTD AUOA.

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, npAKMUKYM.

Hab6monenue snextpomnmsa.

N3mepeHune 3apsaa OJJHOBAIEHTHOTO MOHA.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBJIEHUS  TEPMOPE3UCTOpPA  OT
TEMIIepaTyphbl.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUO/A.

Pu3nyecKui NPaKTUKYM.

Crnioco0bl u3MepeHust PU3NYECKUX BEIUMYUH C UCTIOIb30BAHUEM aHAJIOTOBBIX U
IU(POBBIX M3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHUCTEM.
AOGCOTIOTHBIE U OTHOCUTEIbHBIE TIOTPEITHOCTH U3MEPEHUN (PU3UUECKUX BEIUYHH.
OueHka rpaHul] NOTrPEeLIHOCTEN.

[IpoBeneHre  KOCBEHHBIX U3MEPEHUM, HCCICAOBAHUN  3aBUCUMOCTEU
bU3nYeCKUX BEJIWYMH, TPOBEpPKa MPEAJIOKEHHBIX THUIOTE3 (BbIOOp H3 pabdoT,
ONMCAaHHBIX B  TEMAaTUYECKUX  pa3feiax  «YUEHUYECKHH  SKCIIEpPUMEHT,
n1abopaTtopHble pabOThI, TPAKTUKYM)).

MexnpeaMeTHbie CBA3H.

N3yuenue xkypca pusuku yriayoaénnoro ypoBHs B 10 kiacce ocyliecTBisieTcs
C YYETOM COJEpKATEIbHBIX MEKIIPEIMETHBIX CBSA3E€H C KypCaMH MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmnule nonaAmMuUs, C6A3AHHbBIE C USYUCHUEM MEMO008 HAYYHO20
no3HanuA: SIBICHUE, Hay4yHBIA (akT, Tumoresa, ¢u3nyeckas BeIMYMHA, 3aKOH,



Teopusi, HAOJIOJEHUE, DKCIIEPUMEHT, MOJICIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEUTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE MPUOOPHI, LU POoBas 1adbopaTopusl.

Mamemamuka: pelieHWe CHUCTEMbl YypaBHeHUU. JluHelHas QyHKIus,
napaboiia, runepoosa, ux rpaQuKu U CBOMCTBa. TpUroHOMeTpUYecKkue (PpyHKIUU:
CHHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopel 1 MX MpoOEKIMU Ha OCU KOOPAWHAT, CI0KEHUE BEKTOPOB.

Buonocusa: mexanuueckoe JABM)KEHUE B KUBOU mpupoze, nuddysus, ocMoc,
TEIUIOOOMEH JKHUBBIX OpPTaHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXKAIOUIeHl Cpenbl,
yTUIu3aluusg OHOOPraHMYEeCKOro TOIUIMBA JUISl BBIPAOOTKU «TEIJIOBOW» H
AIIEKTPO3HEPTUH, IOBEPXHOCTHOE HATSHKEHUE U KallWJUISIPHBIE SIBJIEHUS B IPUPOJIE,
AIEKTPUUYECKUE SIBJIICHUS B )KUBOU MPUPOJE.

Xumus: TUCKPETHOE CTPOCHUE BEUIECTBA, CTPOEHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAs Macca, MOJIydYEHME HAHOMATEPHAJIOB, TEIUIOBBIE CBOMCTBA
TBEPBIX TEN, )KUIKOCTEH U T'a30B, KUJKHE KPUCTAIUIbI, SJEKTPUUECKUE CBOMCTBA
METAJJIOB,  JJIEKTPOJIUTHYECKAs  JIUCCOLMAIMSA, TalbBAaHHUKA, JIIEKTPOHHAs
MHUKPOCKOTIHS.

TI'eocpagpua: Bna>xxHocTh BO3AyXa, BETPbI, 0ApOMETP, TEPMOMETD.

Texnonozun: npeoOpa3oBaHNUEe JIBIKCHUN C WCIIOJIB30BAHUEM MEXaHU3MOB,
y4€T CyXOro M IKHJIKOIO TPEHUS B TEXHHUKE, CTATUYECKHE KOHCTPYKUUU
(KpOHIUTEHH, peméTyarble KOHCTPYKIMHU), MUCIOIb30BaHWE 3aKOHOB COXPaHEHUS
MEXaHUKH B TEXHHUKE (THPOCKOI, BOAOMET M JIpyrue), JBUraTelb BHYTPEHHETO
CropaHus, mapoBas TypOuHa, OBITOBOM XOJOAWIBHUK, KOHAULMOHEP, TEXHOJIOTUN
NOJIy4YEHUs] COBPEMEHHBIX MAaTepuajloB, B TOM YHCIE€ HAaHOMAaTEpHUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB,
ra3zopaspsiiHbIE JTaMIIbl, TOJIYIPOBOHUKOBBIE TPUOOPHI, TAIbBAHUKA.



I[INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI'PAMMBI I10 ®U3UKE
HA VYPOBHE CPEIAHEI'O OBIIEI'O OBPA3OBAHUMAJIMYHOCTHBIE
PE3VJIbTATDBI

JIMYHOCTHBIE PE3YJIbTATBI

JInuHoCTHBIE pe3yJbTaThl OCBOCHHS Yy4yeOHOro mpenMera «Dusukay
JOJDKHBI OTPa)kaTh TOTOBHOCTh U CITOCOOHOCTH 00YJarONuXCsl pyKOBOJCTBOBATHCS
cOpMHUpPOBAaHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUi, TO3UTUBHBIX BHYTPEHHHX  YOEXJEHHI, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHUICKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITA U OMbITA AESATEIBHOCTH B MPOLECCE PEANM3AlMU OCHOBHBIX HAIPABJICHUMN
BOCIIUTATENBHOU ESITENBHOCTH, B TOM YHUCJIE B YACTH:

IrPasKIAHCKOT0 BOCIIMTAHMSA:

e c(hopMUPOBAaHHOCTDH TPAKAAHCKOMN MO3UILIUU O0YUAIOIIETOCS KaK aKTUBHOTO
¥ OTBETCTBEHHOTO UYJIEHA POCCUHCKOTO OOIIECTBa;

e TMPUHATHE TPAJUITUOHHBIX OOIIEYETOBEUECKNX TyMAaHUCTUYECKUX U
JEMOKPATUYECKUX LEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO ACATEIBbHOCTh B HHTEPECAX I'PAXKIAHCKOTO
oOmiecTBa, y4yacTBOBaTb B CAMOYNpAaBICHUHM B 0Opa30BaTeNbHOM
OpTaHu3allny;

e YMEHHE B3aUMOJICHCTBOBAaTh C  COLUUAIBHBIMA  WHCTUTyTAMH B
COOTBETCTBUM C UX (PYHKIMSIMU U HA3HAYECHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW M BOJIOHTEPCKOU I€SITENBHOCTH.

NMAaTPUOTHYECKOI0 BOCIIMTAHMS:

e chopMupOBaHHOCTH POCCHICKOU rpaXJaHCKOU UJIEHTUYHOCTH,
NaTPUOTU3MA;

e IIEHHOCTHOE OTHOLIEHWE K TOCYJApPCTBEHHBIM CHMBOJIAM, TOCTHUKEHUSIM
POCCUICKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

e c(opMUpPOBaHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO ITOBEICHNUS,

e CIOCOOHOCTH OLIEHWBATH CUTYAlMIO U MPUHUMATh OCO3HAHHBIE PEILICHUS,
OPHEHTHUPYSCh Ha MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHUE JIMYHOI'O BKJIA/Ia B IOCTPOECHUE YCTOMUMBOIO OYIyILIETO.

3CTETHYECKOT0 BOCIIMTAHMS:

e DOCTETMYECKOE OTHOIIEHWE K MHPY, BKJIIOYas OCTETHUKY HAy4HOTO
TBOPYECTBA, MPUCYILETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



UHTEpEC K pa3nuuHbiM chepam mpodhecCHOHATBLHON NeSTEIHHOCTH, B TOM
YHCIIE CBSI3aHHBIM C (PM3UKOM M TEXHUKOW, yMEHHE COBEPIIAaTh OCO3HAHHBIN
BBIOOp Oyayiei npodeccur u peasn3oBbIBaTh COOCTBEHHBIC KU3HEHHbBIC
TUTaHBI;

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO U CAaMOOOPa30BaHUIO B 00J1aCTH
(GU3KUKY Ha IPOTSKEHUH BCEH KU3HU.

IKOJOTHYECCKOTI0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTH JKOJIOTHUECKOW KYyJIBTYPhl, OCO3HAHUE TI00aTHLHOTO
XapakKTepa KOJOTHUECKHUX MPOOIeM;

IJIAHUPOBAHUE W OCYIIECTBICHUE JICMCTBUM B OKPYXKAIOIIEW Cpelie Ha
OCHOBE 3HAHUS IeJIeH YCTOMYMBOTO pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHre ONbITa JEATETbHOCTH SKOJOTMYECKOM HaNpaBlICHHOCTH Ha
OCHOBE MMEIOITUXCSI 3HAHUHN IO (PUBHKE.

HEHHOCTH HAYIYHOI'0 NO3HAHUA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHME LEHHOCTH HAy4YHOUW AEATEIbHOCTH, T'OTOBHOCTH B IPOLIECCE
U3y4eHUs (PU3UKU OCYIIECTBISATh MNPOEKTHYI0 U HCCIIEI0BATENIbCKYIO
NEATEeIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS
Bba3oBble JJoruueckue aeicTBUA:

CaMOCTOSITENIbHO  (OpPMYNIHUpPOBaTh M aKTyaJM3UpOBaTh MpPoOIIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpeNeNsATh IeNIU JIeATeNIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHHU HUX
TOCTHKEHUS;

BBISIBIIAITh  3aKOHOMEPHOCTM U TPOTHUBOPEYHS B PacCMaTPUBAEMBbIX
(U3NYECKUX SIBICHUSAX;

pa3palaThIBaTh IUIaH pEHICHUs TPOOJIEMbI C YUETOM aHaIM3a UMEIOLIUXCS
MaTepHaIbHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIBHOCTh, OLEHUBATh COOTBETCTBUE
pe3yJabTaTOB LIEJSIM, OLIEHUBATh PUCKH MOCJECTBUN NEATEIbHOCTH;
KOOPAMHUPOBaTh M BBIMOJHATH pabOTy B YCIOBHUSIX PEAbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOJCHCTBHS;

pa3BUBATh KPEaTUBHOE MBIIICHUE IPU PEUICHUN )KU3HEHHBIX MPOOIIEM.

Ba3zoBble uccienoBarebCKHe 1eHCTBUSA:

BJIa/I€Th Hay4YHON TEPMMHOJIOTHEN, KIIFOUYEBBIMU MOHATUAMU U METOAAMHU
buznyecKoil HayKu;



BIAJe€Th  HaBBIKAMH  Y4eOHO-MCCIIEZIOBATENIbCKOM M MPOEKTHOM
JeSITEeTbHOCTH B 00JacTh (PU3MKH, CIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITEJILHOMY TIOMCKY METOAOB pelleHus 3aaady  (hU3N4ecKoro
CoOJIepKaHusl, MPUMEHEHUIO PA3IMYHBIX METOOB IMO3HAHUS;

BJIAaJE€Th BUAAMH JACSATEILHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEpIpeTany, IpeoOpa3oBaHUIO U IPUMEHEHHIO B PA3IMYHBIX y4EOHBIX
CUTyallMsIX, B TOM 4YHCII€ TPU CO3JaHUM Y4EOHBIX HMPOEKTOB B 00JIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CIIEICTBEHHBIE CBSI3M U aKTYyaJH3UPOBATH 3a/auy,
BBIIBUTAaTh THUMNOTE3y €€ pEeIIeHus, HaxOguThb apryMeHTbl Jid
JI0Ka3aTeIbCTBa CBOMX YTBEP)KICHUH, 3a/1aBaTh HapaMETPhl U KPUTEPHU
peleHus;

aHAJIM3UPOBATh TMONYYCHHbIE B XOJAE PEIICHUS 3aJaddl Ppe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX yCJIOBHSIX;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIE 3a7auyd B 0OPa30BaTEIbHOMN
JeSITEeIbHOCTH, B TOM YHCIIE IPU U3yYeHUH (DU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;
yMETh NEPEHOCUTh 3HAHMS MO (U3HKE B MPAKTHYECKYI0 0O0JacThb
KHU3HEIeATEIIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;
BBIIBUTaTh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXOAbI U PEIICHNUS;
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJIbTePHATUBHBIEC PEILICHUSI.

Pabora ¢ undopmanmeii:

BJIa/I€Th HABBIKAMM NOJy4eHUs! UH(popMalu (U3HUECKOTO COACPKAHUS U3
VCTOYHHUKOB PA3HBIX THIIOB, CAMOCTOSITENBHO OCYILECTBIIATh IIOUCK,
aHalln3, CHCTEMAaTU3allMI0 M UHTEPIpeTalni0 UHPOPMAIUU pa3INuHbIX
BUJIOB U (DOPM IIpeICTaBICHHUS;

OLICHHUBATh JJOCTOBEPHOCTH MH(POpMALIH;

UCIOJIB30BaTh CPEACTBa MH(DOPMAIMOHHBIX W KOMMYHHUKallMOHHBIX
TEXHOJIOTMA B  PCIICHHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpPraHM3aI[MOHHBIX 33Jad C COONIOIGHHEM TpPEOOBAaHUN 3SPrOHOMHKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBbI, pecypcocOepekeHusi, MPaBOBBIX H
TUYECKUX HOPM, HOpM MH(OPMALIMOHHON OE€30M1aCHOCTH;

CO3/1aBaTh TEKCTbl (PU3NYECKOTO COAEPKAaHMs B Pa3IUYHbIX (hopmarax c
yu€TOM Ha3HayeHHs WHGOpPMALMU M LEJIeBOW ayIUTOPHH, BBIOMpas
ONTUMAJIbHYIO (POPMY IpECTaBICHHS U BU3YyaIU3alUu.

KoMMyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE YueOHbIe NeliCTBHA:



OCYIIECTBIIATh OOLIEHHME HAa YpokKax (U3UKM U BO BHEYPOUHOU
NEATEIbHOCTY;

pacrno3HaBaTh IPEANOCBHUIKM KOH(DJIMKTHBIX CHUTyallMil W CMsr4yaTh
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOIO TOUYKY 3PEHHUS C MCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMAaHIHOM U UHAUBUIYAIbLHON
paboThI;

BbIOUpATh TEMATHUKYy U METOJAbI COBMECTHBIX JCHCTBHI C y4€TOM 0OIIUX
MHTEPECOB U BO3MOKHOCTEN KAKJIOTO YJIEHA KOJIJIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATbH U
KOOpJIMHHPOBATh JECUCTBUSA 1O €€ JOCTHKEHHIO: COCTaBJIATH IIJIaH
JEHCTBUM, paclpeesaTh PO ¢ Y4ETOM MHEHUI yYaCTHUKOB, OOCYKIaTh
pe3yabTaThl COBMECTHON PabOTHI;

OLICHMBATh KAa4eCTBO CBOETO BKJIAJa M KaXXIOI0 Y4aCTHUKA KOMaHIbl B
o011 pe3ynbTaT o pa3pabOTaHHBIM KPUTEPUSIM;

IpemjlaraTb HOBBIE IIPOEKTHI, OLEHWUBATH WIEU C IO3ULHUHA HOBU3HBI,
OPUTMHAJIBHOCTH, NPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh ITO3UTUBHOE CTPATErMYECKOE IIOBEIECHUE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIATH TBOPUECTBO U BOOOpaKEHHUE, ObITh MHULIMATUBHBIM.

PeryasiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanmus:

CaMOCTOSITENIbHO OCYLIECTBIISATH O3HABATENIbHYIO IEATEIBHOCTh B 00JIaCTH
($U3MKN U aCTPOHOMUHU, BBISBISTH MPOOJIEMBI, CTABUTH U (OPMYITUPOBATH
COOCTBEHHBIE 33]a4H;

CaMOCTOSITEJIbHO COCTaBIIATh IUIAH PEIICHUS] PACYETHBIX M KaueCTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHYECKONW pabOoThl ¢ y4ETOM HMEIOLIUXCS
peCypcoB, COOCTBEHHBIX BO3MOYKHOCTEH 1 TIPEAMIOYTCHUIA;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacimmpATh paMKy y4eOHOTo MpeaMeTa Ha OCHOBE JINYHBIX IPEANOYTEHU;
JenaTh OCO3HAHHBIM BBIOOp, apryMeHTHpPOBaTh €ro, OpaTh Ha cebd
OTBETCTBEHHOCTD 32 PEIICHHUE;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (HOPMUPOBAHUIO M TPOSABICHHUIO J3PYIUIMHU B 00JIaCTH
(GU3UKH, MMOCTOSHHO TOBBIIATH CBOW OOPAa30BATENbHBIM M KYJIbTYpPHBIN
YPOBEHB.

CaMOKOHTpOJIL, AMOIUOHAJIBLHbIN HHTEJIEKT:

AaBaTb OLCHKY HOBBIM CUTYAllUAM, BHOCUTb KOPPCKTUBLI B ICATCIIbHOCTD,
OLOCHUBATDH COOTBETCTBUEC PE3YJILTATOB LICIIAM;



BJIaJIETh HABBIKAMM IIO03HABATEJILHOM peduieKcuM KaK OCO3HaHUs
COBEPIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOILECCOB, UX PE3YJIbTATOB U
OCHOBaHU;

UCITOJIH30BATh MPUEMBI PedIICKCUH JIJISl OIEHKH CUTYaIlNH, BELIOOpa BEPHOTO
pELICHUS;

YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEHICHUS] MO HX
CHIDKCHMIO;

MIPUHUMATh MOTHUBBI M ApPryMEHTHI JPYIUX I[PU AHAJIU3E PE3YJIbTATOB
JIEATEIILHOCTH,

MPUHUMATh Ce0s1, TOHUMAsi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI M APryMEHTHI JPYIUX IMpPU aHAJIU3E PE3YJIbTATOB
JIeSTCIAbHOCTH;

MPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIMOKH.

B mpomecce nocTmkeHHs TUYHOCTHBIX PE3YJbTaTOB OCBOCHUS MPOTPAMMBI IO
dbuzuke U1 YpOBHS CpeIHEro ooOmiero oOpa3oBaHuss Yy OOydarouuxcs

COBEPILIEHCTBYETCS AMOIMOHAJIbHBIN UHTEJIEKT, peAnoaratonuii
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHSA,  BKIIOYAIOMIETO  CIOCOOHOCTh  TMOHMMATh  CBOE

HIMOIMOHAILHOE COCTOSTHUE, BUACTh HAMPABIICHUS Pa3BUTHS COOCTBEHHOMN
AMOIIMOHATILHOM c(epbl, OBITh YBEPEHHBIM B cele;

CaMOpETYJIMPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJEHUE, CIIOCOOHOCTh aIanTUPOBATHCA K
OMOIMOHAILHBIM W3MEHEHUSIM W TPOSBISATh TUOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHE MOTHBAILIMM, BKIIIOUAIONICH CTpEeMIIEHHE K JOCTUKEHUIO LIEeTN
U ycrexy, ONTUMHU3M, HTHUIIMATUBHOCTh, YMEHHE JIEUCTBOBATh, UCXOMS U3
CBOMX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TIOHMMATh AMOITMOHAIBHOE
COCTOSIHME JPYruX, YYHUTBIBATh €ro TMpPHU OCYIIECTBICHUU OOLICHUS,
CIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COIIMAJIbHBIX  HABBIKOB, BKJIIOYAIOIIMX  CIIOCOOHOCTb  BBICTPAUBATh
OTHOIIIEHUSI C JPYTUMHU JIIOABMH, 3a00THTHCS, MPOSBISATH HHTEPEC U
paspemnaTh KOH(QIUKTHI.

I[MTPEAMETHBIE PE3VJIbTATDI

K xoniy o0yuenus B 10 knacce npeMeTHbIE Pe3yIbTaThl HA YIITyOJIEHHOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSI YMEHUIA:



NOHUMAaTh POJb (U3UKA B  OKOHOMUYECKOM, TEXHOJOTUYECKOMH,
HKOJIOTUYECKOM, COIMAIbHOM M OSTUYECKOM cdepax esaTebHOCTH
4eJIoBeKa, PoJjib U MECTO (PM3UKU B COBPEMEHHOIN HAy4YHOU KapTHUHE MUPA,
3HAYeHHE OMUCATEIbHOM, CHUCTEMATH3UPYIOMIEH, OOBSICHUTEIbHOU H
MPOTHOCTHYECKOW  (PYHKIUHA  (HU3UYECKON TEOpUHM — MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMUKH, POJib (PU3NYECKON TEOpuu B
dbopMHpOBaHUU MIPEACTABICHUHN O (GU3NUECKOIN KapTUHE MUPA;

pasnuvaTh yCIOBUS MPUMEHUMOCTH MOJIENeH (GU3HMUECKUX TEJT U MPOIECCOB
(stB7IEHMIT): WHEpIMANIbHAS CHCTeMa OTCuéTa, abCONIOTHO TBEPAOE TEo,
MaTepuaabHas TOYKa, paBHOYCKOPEHHOE JBHKEHHE, CBOOOTHOE IMaJIeHUE,
abcoyifoTHO yripyras jaedopmaius, aOCONIOTHO YyNpyroe U abCOTIOTHO
HEYNpyroe CTOJIKHOBEHMS, MOJEIN ra3a, KUIKOCTH U TBEPIOIO
(KpUCTAJUIMYECKOI0) Tea, UICaIbHbINA Ta3, TOUEUHBIN 3apsi/l, OJJHOPOJIHOE
AIIEKTPUUYECKOE M0JIE;

paznuyath yCJIOBHUS (TpaHUIlbl, OOJIACTH) MPUMEHUMOCTH (DU3UUECKUX
3aKOHOB, MTOHMMAaTh BCEOOIIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANMM3UPOBaTh W OOBICHITHP MEXAaHWYECKHUE TIPOIECCHl W  SBJICHHUS,
UCIIOJIb3Ys. OCHOBHBIE MOJIOKEHUS U 3aKOHbl MEXAHUKHU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABUXKEHUS, (HOPMYJbl KHUHEMATUKH DPaBHOYCKOPEHHOTO
NBIKEHUs, TpeoOpa3zoBaHus [amunes uisi CKOPOCTH M MEepeMEeleHUs,
3akOHbl HbIOTOHA, NPUHIMII OTHOCHUTENBHOCTH ['amuiies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHUSI UMITYJIbCA U MEXAHUYECKOU
SHEPIruM, CBSI3b PAOOTHI CHUJIBI C MU3MEHEHUEM MEXaHWYECKOW 3HEPruu,
yCIIOBUSI paBHOBECUS TBEPJAOrO Teia), MPU OSTOM  HUCIOJIB30BATh
MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢usznyeckux 3aKOHOB: mpeoOpa3zoBaHuil ['amuies, BTOPOro M TpPETHETO
3aKkOHOB HBIOTOHA, 3aKOHOB COXpaHEHUsSI HMMIYJbCAa U MEXAaHUYECKOU
DHEPI'UH, 3aKOHA BCEMUPHOTO TSATOTECHHUS;

aHAJIM3UPOBATh U OOBSICHATH TEIUIOBBIE MPOLECCHI U SIBJICHUS, UCIIOJIb3YS
ocHoBHble moJokeHUsT MKT u 3akoHbl MoyekynsapHOW (U3MKK U
TepMOJUHAMUKUA (CBA3b JABJCHUS HWJEaIBbHOIO Tra3a CO CpelHel
KMHETHYECKOW JHEPTUEN TEIUIOBOTO JBHXXEHHS W KOHLEHTPALMEW €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphbl BEIIECTBA CO CpPEOHEW KHUHETUYECKOU
DHEPIruel TEIIOBOTO ABWKECHHS €r0 YacCTHL, CBS3b JIaBJICHUS UICATIbHOTO
raza C KOHLEHTpalMed MOJEKYJd M €ro TeMIepaTypou, ypaBHEHHE
MeunneneeBa—KnaneipoHa, mNepBblM 3aKOH TEPMOAWHAMMKH, 3aKOH
COXpPAaHEHUSl PHEPruu B TEIUIOBBIX Mpolieccax), MPU 3TOM HCMOJIb30BATh



MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTH
ypaBHeHUsI MeHieneeBa—KnaneipoHna;

aHAIM3UPOBaTh M OOBSACHATH DJEKTPUUYECKUE SIBICHHS, HCIOJb3Ys
OCHOBHBIE IOJIOKEHUS U 3aKOHBI JIEKTPOJAMHAMUKU (3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kymona, ITOTEHIUAIBHOCTD
AIEKTPOCTATUYECKOTO TOJIA, MPUHLMI CYIEPIO3UIUU DIEKTPUUECKUX
MOJIEH, IPU ATOM YyKa3blBas YCIOBHS NPUMEHMMOCTH 3akoHa Kyiona, a
TaK)K€ IMPAKTUYECKH Ba)KHBIE COOTHOIIEHUS: 3aKOHbI OMa i ydacTka
Henu W g 3aMKHYTOM DJIEKTPUYECKOW wLenu, 3akoH Jlxoyisa—JleHua,
npasuia Kupxroda, 3akonsr @apanest 1uist 371€KTPOIn3a);

ONMHCHIBaTh (PU3UYECKHE TMPOIECChl W SIBICHUS, HUCIOJIb3YsS BEJIUYUHBI:
MEPEMEILIEHHE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEN, CUIIA,
MOMEHT CHUJIbL, IaBJIEHUE, TOTEHIUAIbHAS SHEPI U, KHHETUYECKast SHEPI U,
MEXaHUYECKasl SHEePrus, padoTa CUIIbI, IICHTPOCTPEMHUTEILHOE YCKOPEHHE,
CUJla TSDKECTH, CHJa YIOPYrOCTH, CHWJIA TPEHUS, MOIIHOCTb, 3HEPruUsd
B3aMMOJICHCTBHS TeJla ¢ 3eMIIé BOIU3H €€ TOBEPXHOCTH, YHEPTHS YIIPYTron
nedopmali Npy>KUHbI, KOJIUYECTBO TEIIOTHI, a0CONIOTHAsL TeMIepaTypa
Tena, paboTa B TEPMOJMHAMHKE, BHYTPEHHSSI DHEPrus HJEAIBHOTO
OJIHOATOMHOTO Ta3a, padoTa UACaTbHOrO ra3a, OTHOCUTENIbHAS BIaKHOCTD
Bo3ayxa, KIIJ[ maeanbHOro TEmJIOBOrO BUTATENS; 3JIEKTPUUYECKOE MOJIE,
HaIpsHKEHHOCTh AJIEKTPUYECKOTO MOJIsA, HANPSKEHHOCTh MOJISI TOUEYHOIO
3apsiia WIM 3apsKEHHOTO Iapa B BAKyyME M B IMDJIEKTPUKE, IMOTEHIMAI
AIEKTPOCTATUYECKOTO I0JIsA, Pa3HOCTh MOTEHUMAJIOB, JJIEKTPOABWKYILAS
CUJIa, CHJIa TOKA, HaNpPsHKEHUE, MOLIHOCTh TOKA, AJIEKTPUUYECKas EMKOCTb
IJIOCKOTO  KOHJIEHCATOpa,  CONPOTUBICHHE  y4yacTKa  LeNu ¢
MOCJIEA0BATEIBHBIM U MAPAJJIEIBHBIM COCIUHEHUEM PE3UCTOPOB, SHEPTHUS
AIIEKTPUYECKOTO NOJII KOHAEHCATOPA;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHHS  (PU3MYECKHX  SIBJICHMIA:
MEXaHMYECKOE JIBMIKEHHE, TEIUIOBOE JBWKCHHME YacTHI[ BELIECTBA,
TEIJIOBOE paBHOBecHE, OPOYHOBCKOE NBWXeHHE, AU(dy3us, UCTapeHue,
KUIIEHNE W KOHJCHCALMS, IJIABJICHUE U KPUCTAIUIN3als, HAIPaBIEHHOCTh
TEIIONEepeaut, MIEKTPU3aLHUs TeJ, SKBUIIOTEHIUAIbHOCTh TOBEPXHOCTH
3apsKEHHOTO ITPOBO/IHUKA,

POBOJIUTH MCCIIEJOBAHUE 3aBUCUMOCTH OAHOM (PU3HUECKON BEIUUYHUHBI OT
JIPYroM ¢ UCIIOJIb30BAHUEM MPAMBIX U3MEPEHUI, IPU ITOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3yNbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢usznyeckux BEMMYUH B BHIE TIpaduKoB C YYETOM aOCOIOTHBIX
IOTPEIIHOCTE  M3MEpPEHMM, JeJlaThb  BBIBOABI 110  peE3ysbTaTaM
UCCIICIOBAHUS;



INPOBOJIUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKUX BEIHYUH, IMPH STOM
BBIOMPATh ONTUMAJbHBII METOA M3MEPEHUs, OLIEHUBATH AOCONIIOTHBIE U
OTHOCHUTEJIbHBIE TOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHIA;
IPOBOAUTDH OMBITHI 10 MPOBEPKE MPEITI0KEHHON THIOTE3bl: TUIAHUPOBATH
HKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJTU3UPOBATh
NOJydeHHbIE Pe3yJbTaThl U JAeNaTh BBIBOJ O CTAaTyCce MpPeIOKEHHOM
TUIIOTE3bI;

cobmro1aTh paBuiIa 0€30MacHOTO TPYy/Aa MPU MPOBEJACHUY HCCIICIOBAHUHN B
pamMKax  y4yeOHOro  OSKCIepUMEHTa, MpPaKTUKyMa H  y4eOHo-
UCCIIEIOBATENIbCKOM M TMPOEKTHOM JEATETbHOCTH C HCIOJIb30BAaHUEM
U3MEPUTENBHBIX YCTPOICTB U JIaOOpaTopHOTO 000y I0BaHHUS;

pemath pacy€THblE 3aJayd C SBHO 3aJaHHOM W HESBHO 3aJJaHHOI
¢u3znyecKkoil MOJENbI0: Ha OCHOBAaHUM aHaIM3a YCIOBUS OOOCHOBBIBATH
BBIOOp (U3MUECKOW MOJENH, OTBEYAIOIIe TpeOOoBaHUSM 3a/aqw,
OPUMEHSTH (OPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThI (PU3HMUECKUX
TEOPH MpPU UCIOJIb30BAHUU MATEMAaTHYECKHMX METOJOB pEIIeHHUs 3aj1ad,
IPOBOJUTH PAcYEThl HA OCHOBAaHUM MMEIOIIUXCSA JAHHBIX, aHAIU3UPOBAThH
pe3yabTaThl U KOPPEKTUPOBATh METOABI PEIICHUSI C YUETOM MOIYYESHHBIX
pe3yJbTaToB;

pelaTh KauyecTBEHHbIE 3ajaud, TpeOyrolue MPUMEHEHUs 3HAHUN U3
pa3HbIX pa3zesoB Kypca (GU3MKH, a TAKKE MHTErpalliy 3HAaHUHA U3 IPYTrux
IPEeIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKIEHUI C ONOPOIl Ha N3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SBICHHUS;

UCTOJIb30BAaTh TEOPETHUECKUE 3HAHUSA ISl OOBSCHEHHS OCHOBHBIX
HNPUHIUIIOB pabOTHl U3MEPUTEIBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJOTHUECKUX MPOIIECCOB;

IPUBOIUTH IPUMEPHI BKIIaJa POCCUICKUX U 3apyOeKHBIX yUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE IPOLECCOB OKPYXKAIOIIEro MHUpA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJTM3UPOBATh U OLIEHUBATD MOCJIEACTBUS OBITOBON M MPOU3BOICTBEHHOMN
JESITEIbHOCTH YEJIOBEKA, CBA3AHHOW C (PU3MYECKUMHU TMPOIECCAMHU, C
MO3UIINI KOJOTHYECKON 0€30acHOCTH, MPEACTABICHUHN O PAllMOHATIEHOM
NpPUPOAOINOIB30BAaHUM, @ TAKKE Pa3yMHOM HCMOJIb30BAHUU JOCTHKEHHN
HayKd ¥ TEXHOJIOTMH [UIs JalbHEMINEero pa3BUTHS YeIOBEYECKOTO
00111eCTBA;

OPUMEHATh pa3jNyHble crocoObl paboThl ¢ MH(OpMAIe (PU3NIECKOTO
CONIEp)KaHUs C HCIOJb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH, TPU 3TOM HCIOJb30BATh COBPEMEHHBbIE MH(OPMALMOHHBIE



TEXHOJIOTUM JUIsl TOMCKA, NEpPepadOTKM M MPEeAbsIBICHUS Y4YEOHOU U
HAyYHO-TIOMYJISIPHOM MH(MOPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIIPETAIUU
uHdopMaIuKU, TOMYYEHHON W3 pa3IUYHbIX HMCTOYHUKOB, KPUTHYECKU
aHAJIM3UpPOBaTh  MOJy4aeMyro  HMHQOpPMAIMI0O W  OLIEHHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaJM3a UCTOYHMKA UH(POPMAIINH;

MPOSIBIIATH OpraHU3alHOHHbIE u MTO3HABATEIIbHbBIC YMEHUS
CaMOCTOSITENIbHOTO MPUOOPETEHUS HOBBIX 3HAHUM B MPOLIECCE BHIMOIHEHUS
NPOEKTHBIX U Y4eOHO-HCCIEN0BaTENbCKUX PaldoT;

paGoTaThb B TpyMIE C HCIOJIHEHHEM pPa3IHYHbIX COIMAIBHBIX POJEH,
IUIAaHUPOBATH PA0OTy TPYIIbI, PALIMOHATBHO PACTIPENENSTh 1€ATeIbHOCTh
B HECTaHAAPTHBIX CHUTYyalHUsX, aJI€KBATHO OLIEHWBATh BKJIAJ KaXXJOTO M3
YYaCTHUKOB TPYMIIHI B PELICHHE pacCMaTPUBAEMO MPOOIEMBI;

NPOSIBIISATE MOTUBALMIO K OyayIiei nmpodheccuoHanbHOM AesITebHOCTH IO
CHENUATBLHOCTIM (U3UKO-TEXHUYECKOTO MPOPUIIS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHme pa3ieioB U TeM (undposbie)
Konrtpoabnbie IIpakTunuyeckue
n/n NMpPorpamMmbl Bcero o0pa3zoBaTe/ibHbIE
padoThI padoTsI
pecypchl
Pa3zaen 1. HAYYHBIH METO/I IIO3HAHUS TPUPO/1bI
1.1 HayuHb1il MeTOT TO3HAHUS TPUPOIBI 6 bubmorexa [TOK
’ v A PHpOd https://m.edsoo.ru/f16b68d7
Hroro no pazneny 6
Paznen 2. MEXAHUKA
but6mmoreka [IOK
2.1 Kunemartka 10 ! https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.2 Jlunanika 10 https://m.edsoo.ru/f16b68d7
N but6mmoreka [IOK
23 Cratuia TBEpaoro Tena > ! https://m.edsoo.ru/f16b68d7
bubnunorexa [IOK
24 3aKOHBI COXPAaHEHUsSI B MEXAHUKE 10 1 hitps://m.cdsoo.rw/f16b68d7
Htoro no pasneny 35

Pa3nea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKYIIIPHOKHHETUYECKOI TEOPUU 15 1 bubmorexa LOK
) yip P https://m.edsoo.ru/f16b68d7
3.2 TepmonnHamuka. TennoBbsle MalIuHbL 20 1 bubmmorexa LIOK

https://m.edsoo.ru/f16b68d7




313 Arperatsble cocTosiHUS BelecTBa. da3oBbie 14 bu6muoteka [JOK
' HIEPEXOIBI https://m.edsoo.ru/f16b68d7
Wroro no pazneny 49
Paznen 4. 9JIEKTPOIUHAMUKA
bubnunorexa [IOK
4.1 DeKTpHHICCKoe nose 24 https://m.edsoo.ru/f16b68d7
. . bubmuorexa [{OK
4.2 IToCTOsTHHBIN 2JIEKTPUYECKHUNA TOK 24 hitps://m.cdsoo.rw/f16b68d7
bubnunorexa [IOK
4.3 TOKH B pasTHIHbIX Cpesiax 6 https://m.edsoo.ru/f16b68d7
Uroro no pazneny 54
Pa3znen 5. PUBHYECKHM TIPAKTUKYM
. bubmuorexa [{OK
31 PHIHHCCKHH NPAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 16
bubnunorexa [IOK
PesepBHOE Bpemst 10 https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 170 16




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoTsI padoThI
pecypchl
| ®dusnka — pyHIaMEHTabHAS HayKa | bu6muoreka [IOK
0 MpUpoJIE https://m.edsoo.ru/1beef346
HayuHsblii MeTO1 TO3HAHUS U
2 METO/bI UCCCAOBAHUS (PU3UICCKUX 1 bubmorexa [TOK
g . a https://m.edsoo.ru/3a7fde29
SIBJICHUI
DKCIEPUMEHT U TEOPHs B MPOIIECCE
3 nozHaIfmI IPUPOILI pHa6JH(I)),Z[eHI/Ie u 1 bubnnorexa LIOK
PHPOAEL. https://m.edsoo.ru/34c49931
AKCTIEPUMEHT B (PU3HKE
4 CriocoOs1 u3MepeHust HU3MIECKUX | bu6muoreka [IOK
BEJIMYMH https://m.edsoo.ru/ca2def03
AOCOIOTHASI 1 OTHOCHUTEITbHAS
5 MOTPEITHOCTH U3MEPEHUI 1 bubmorexa TOK
P P https://m.edsoo.ru/7f18fda3
(U3HYECKUX BEIUYUH
MopenupoBanue B pusuke. Ponb u
MecTo GU3uKU B pOpMUPOBAHUHT
6 COB qu;HHOf/'I Ha(b 1?0171 Ilza THUHBI 1 bubmorexa OK
p i . P https://m.edsoo.ru/eabbded1
MHpa, B TPAKTUYECKON
eITeIbHOCTH II0ICH
. Mexanunueckoe aBmxeHue. Cucrema | bubmuorexa [{OK

orcueta. OTHOCUTEIHHOCTD

https://m.edsoo.ru/e9a52f02




MEXAaHUYCCKOT'O IBUKCHUSA. HpSIMaH
n 06paTHa51 3aJa4Yu MEXaHUKH

Pannyc-BekTop MaTepuaibHOU
TOYKH, €ro MPOCKLUU HA OCU

bubnunorexa [IOK

8 KoopHHar. TpaeKTopis. https://m.edsoo.ru/30a108a5
Ilepememenue. Cxopocts. Mx
MPOEKIIMH Ha OCU KOOPAHHAT
PaBHOMEpHOE IIPAMOJIMHEWHOE

9 neuxkenne. ['padudeckoe onvcanme bu6muoreka [IOK
PaBHOMEPHOTO MPSAMOJIUHENHOTO https://m.eds00.ru/89ba7190
JIBUKCHUS

10 CroxeHne nepemMenieHuii u bu6muoreka [IOK
ckopocren. Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHomepHoe ABUKEHUE.

1 MrHoBeHHas CKOPOCTh. Y CKOPEHHE. bu6muoreka [IOK
[IpsamonnHeiHOE TBUKEHUE C https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
I'paduaeckoe onucanue

12 MPSAMOJIMHEHHOTO IBUKEHUS C bubnnorexa LHOK

https://m.edsoo.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBobonHOe najieHue. Y CKopeHue

13 CBOOOJTHOTO TaJICHUS. 3aBUCUMOCTh bubmuorexa [{OK
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109c
BpPEMEHH U UX rpapuku

14 JIBI>KeHHe Tela, OpOIIeHHOT0 O bu6nuorexa [IOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4£5

15 KpuBonuneiiHoe 1BUXEHHUE. bu6muoreka [IOK

JIBr>KeHUE 1O OKPY>KHOCTH.

https://m.edsoo.ru/331961be




VYrnoBas U IMHENHAsA CKOPOCTb.
[Tepuon u yacrora.
[lenTpocTpeMUTETBLHOE U TTOJTHOE
YCKOpEHUE

KonrponsHast pabora o Teme

bubnunorexa [IOK

16
"Kunematuka" https://m.edsoo.ru/124232¢
[TepsbsIif 3akoH HproTOHA.
NHepruanpHble CUCTEMBI OTCYETA.
17 ITpuHIIMT OTHOCHUTEIHLHOCTHU bubmmorexa [OK
PUHI https://m.edsoo.ru/5a9e4a64
lNanunes. HennepuuanpHeie
CHUCTEMBI OTCUETa
13 Cuna. PaBHOz€MCTBYIOIIAS CUIla. bu6muoreka [IOK
Bropoii 3akon HeroTona. Macca https://m.edsoo.ru/141d3837
19 B3aumoneiictue ten. Tpetuii 3aKkoH bubnunorexa [IOK
Hrrotona https://m.edsoo.ru/57dbas505
IIpuHIMO CyIIepnoO3UIIUNA CUJL.
20 PEI))H_IGHI/IG 3ayquHa IIpUMEHEHNE bubnnorexa LHOK
A p https://m.edsoo.ru/bdf997{b
3akoHoB HeroToHa
3aKOH BCEMUPHOTO TATOTEHUS.
21 ODKBUBAJIEHTHOCTEH I'PABUTALIMOHHON bubmmorexa [OK
o P B https://m.edsoo.ru/9aba2b0a
Y MHEPTHOU Macchl
” Cuna TsKeCTH U YCKOpEHHE bu6muoreka [IOK
CBOOOTHOTO ITaCHUS https://m.edso0.ru/22757£26
JIBmkeHne HeOECHBIX Tel U UX
” HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubnmoreka [JOK

KOCMHUYEcKasi CKOPOCTb. 3aKOHbI
Kennepa

https://m.edsoo.ru/1 1abfa0a




Cuna ynpyroctu. 3akoH ['yka. Bec

bubnunorexa [IOK

24
Tena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupoaa v BUaBI cui
P PHp but6mmoreka [IOK
TpeHus. [[BuxeHue B )KUJKOCTU U
25 ra%e ¢ VIETOM CHITEL COMDOTHRICHIS https://m.edsoo.ru/1fa86499
i p https://m.eds00.ru/2¢b29676
cpelbl
%6 Jasnenue. ['unpocraruueckoe bubnuorexa [{OK
nasnenue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AGCOIIOTHO TBEPOE TENO. bubnmoreka [JOK
27 [TocTynarenbHOE U BpalareabHOE bubnmoreka [JOK
JIBUKECHHUE TBEPJOTO TeNa https://m.edsoo.ru/2b95d57¢
73 MOMEHT CHJIbl OTHOCHUTEIIBHO OCH bubmuorexa [{OK
Bpaienus. [1neuo cubl https://m.edsoo.ru/653d3459
CrnosxeHue cuil, NpUIOKEHHBIX K
29 TBepaoMy Teny. LleHTp TsxecTu bu6nuorexa [IOK
TeJa. Y CIIOBUSI PaBHOBECUS https://m.edsoo.ru/9aa79a7d
TBepOTro Tena. Bunbl paBHOBecus
but6mmoreka [IOK
30 Pewenue 3ana
HICHHIE Saiad https://m.edsoo.ru/dc1caac0
KonrponsHas pabora o Teme
31 "Tunamuka. CTaTuka TBEPIOTO bubmorexa OK
\ ' PA https://m.edsoo.ru/9f5a574c¢
Tena
Nmnynbec MmaTepuanbHON TOYKH,
CHUCTEMBI MaTepUATTbHBIX TOYCK.
but6mmoreka [IOK
32 IlenTp Macc cucTeMbl

MaTepualbHBIX TO4eK. Teopema o
ABHUXKXCHUU LICHTPA MACC

https://m.edso0.ru/4bb8294b




I/IMHYJIBC CHJIBI U UIBMCHCHUC

33 UMITyJIbca Teja. 3aKOH COXPaHEHUS bubmorexa [JOK
https://m.edsoo.ru/13f0a221
MMITyJbCca. PeakTuBHOE IBH)KEHME
MoMeHT uMIysibca MaTepUaAIbHON
34 touku. [IpeacraBnenue o bu6muoteka [JOK
COXpaHEHUH MOMEHTA UMIIYJIbCA B https://m.edso0o.ru/d6532eb9
LEHTPaIbHBIX MOJIAX
bubnunorexa [IOK
35 Penterme safat https://m.edso0o.ru/f7706d63
PaGora cuibl Ha MajoM U Ha
36 KOHEYHOM IIEPEMEIICHNH. bu6muoteka [JOK
I'paduueckoe npeacraBieHue https://m.edsoo.ru/913974c7
paboThl crIbl. MOITHOCTh CHIIBI
Kunernueckas sueprus. Teopema 00
37 W3MEHEHUN KMHETHYECKOW SHEepTruun Bubmmorexa [IOK
. https://m.edsoo.ru/9a5e2¢74
MaTepuaibHON TOUKU
[ToTenumanpHeie U
38 HETOTCHIIUAJIbHBIC CUJIBI. bubnuorexa [{OK
[TorenmansHas 3Heprus. Bropas https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
TpeTbst KocMHYECKast CKOPOCTb.
CBs13b paOOTHI HEMOTEHIMATIBHBIX
39 CUJI C U3MEHEHHUEM MEXaHUYECKOU Bubmmorexa [IOK
https://m.edsoo.ru/f57b4e01
SHEPrUU CUCTEMBI TEJ. 3aKOH
COXpaHEHUsI MEXaHUYECKON SHEPTUU
Ynpyrue u Heynpyrue
40 CTOJIKHOBEHUSA. Y paBHEHHUE bu6muoreka [IOK

bepnynnu nis uaeanpsHOU
JKUIKOCTHU

https://m.edsoo.ru/f30f43b6




KonrponsHast pabora o Teme

bubnunorexa [IOK

41
"3aKOHBI COXpaHEHHS B MEXaHUKE" https://m.edsoo.ru/474e7c4a
PazBuTue npencraBinenuii o
47 pupoae TernoTel. OCHOBHbBIE bubnuorexa [IOK
nonoxkenuss MKT. luddyzus. https://m.edsoo.ru/b0a4445f
bpoyHoBCKOE nBUXKEHUE
CrtpoeHue ra3000pa3HbIX, KUJIKUX U
43 TBEPJIBIX TeJ. XapakTep ABUXKEHUS U bubmorexa OK
P L P pA https://m.edsoo.ru/c44d02e2
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA
Macca u pazMepbl MOJIEKYJT
but6mmoreka [IOK
44 (atomoB). KonmuecTBo BeriecTa.
https://m.edsoo.ru/c5b72ab7
[TocrossnHas ABoraapo
45 Temnepatypa. Temnosoe bubnmoreka [JOK
paBHoBecue. [Ikana Lenbcus https://m.eds00.ru/0070d493
bubnunorexa [IOK
46 P
CHICHHIE 3anat https://m.edsoo.ru/1531abas
bubnunorexa [IOK
47 u iras. I
ACAIDHBIH 143, £ a30BBIC 3AKOHBL https://m.edsoo.ru/1deb2367
43 VYpaBuenue Meneneena- bubnmoreka [JOK
Knaneiipona. Pemenne 3anau https://m.edsoo.ru/8d12c¢328
49 AOcomoTHas TemnepaTtypa. 3akoH bu6muoreka [IOK
JanbTona https://m.edsoo.ru/14e02d1f
W3omporueccs! B uaeaabHOM rase ¢
50 ITOCTOSITHHBIM KOJINYECTBOM Bubmmorexa [IOK
https://m.eds00.ru/68878d51
BEILIECTBA
I'paduueckoe npencraBineHue
pad peal bubmuorexa [{OK
51 M30MPOIIECCOB: U30TEPMA, U30X0Pa,

nzobapa

https://m.edsoo.ru/1344327b




bubnunorexa [IOK

52 OcnoBHoe ypaBHeHue MKT
P https://m.edso0.ru/c8094721
but6mmoreka [IOK
53 Pemenne 3amau
s https://m.edsoo.ru/10265a05
CBs13b a0COMIOTHOM TEMIIEPATYPHI
TEPMOAMHAMUYECKON CUCTEMBI CO
54 CpeaHel KHUHETUYECKON SHEprue https://m.edsoo.ru/c38af875
MOCTYIATEIbHOTO TEIJIOBOTO
IBIKCHHUS €€ YacTHI]
55 O06001IeHNe U CUCTEMATU3AIIHS bubmuorexa [{OK
3Haaui mo teme "OcHoBel MKT" https://m.eds00.ru/09d12fd8
56 KonrponbHast pabora o Teme bu6muoteka [JOK
"OcnoBel MKT" https://m.edsoo.ru/13adad59
TepmonuHamuueckast CucTeMa.
3aganue BHEMIHUX ycinoBui s TJ]
cucTeMbl. BHenHue U BHyTpeHHHE
57 napametpsl. [TapameTpn T/] bubmorexa LOK
paMetpet. 1ap P https://m.edsoo.ru/5f8d38a3
CHUCTEMBI KaK CpeJIHUE 3HAUCHUS
BEJIMYHH, ONMMMCHIBAIOIINX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE
Hynesoe Hauano TepMOAUHAMUKH.
58 Camonpown3BonbHas penakcamus T/] bubmorexa OK
P p https://m.edsoo.ru/8ec512f0
CHUCTEMBI K TEIIOBOMY PaBHOBECHIO
Mogenp uaeaIbHOro ra3a B
59 TEPMOAUHAMUKE. Y CJIOBUS bubmmorexa [OK
p T https://m.eds00.ru/29355001
MIPUMEHUMOCTHU 3TOU MOJENH
YpaBHenue Menpeneena-
. but6mmoreka [IOK
60 Knanelipona u BbelpaxxeHue s

BHYTPEHHEH SHEPruu

https://m.edsoo.ru/bal 178d0




BeIpaxxeHue 1 BHyTpeHHEN
SHEPTUU OJHOATOMHOIO UCAILHOTO

bubnunorexa [IOK

61 raza. KBazucratuueckue u https://m.edsoo.ru/acScacl5
HECTaTUYECKHE MPOIECCHI
OnemeHTapHas paboTa B

6 TepMoAnHamMuke. Berunucienue bubnunorexa [IOK
paboThl o rpaduKy mporecca https://m.edsoo.ru/741d5738
Ha pV-nuarpamMmme
Tennonepenayua kak crocod

63 WU3MEHEHHUS BHYTPEHHEN S3HEPIUH bu6muoteka [JOK
TJI cuctembl 6€3 COBEpIICHHUS https://m.edsoo.ru/3d734561
paboThl

64 KonBexkuust, TemIonpoBOgHOCTD, bu6muoreka [IOK
U3JIy4EHHE https://m.edsoo.ru/157b54cd
KonnuecTBO TEMIOTHI.
TenmoéMKocTh Tea. Y aeabHas U

65 MOJISIpHAs TETUIOEMKOCTH BEIIECTBA. bubnmotexa LOK

https://m.edsoo.ru/7ba67355

VY nenbHas TENI0Ta CropaHus
TOTLIUBA

66 Pacuér xonmyecTBa TEMIOTHI IPU bubnuorexa [{OK
TerIonepeaayde https://m.edsoo.ru/1db5ad4e

&7 [TonsTre 06 aquabaTHOM mporiecce. bubnmoreka [JOK
[TepBblii 3aKOH TEPMOAMHAMUKHU https://m.edsoo.ru/d8098824
KonmuecTBo TemioTe u paboTa Kak

68 Mepbl U3MEHEHUS BHYTPEHHEN bubnmorera LHOK

https://m.edsoo.ru/b047alcd

sHepruu T/I cucremsl

69 BTopoii 3ak0H TepMOJIMHAMUKY 151 bu6muoreka [IOK

PaBHOBCCHBIX U HCPAaBHOBCCHBIX

https://m.edsoo.ru/c6f4f464




nporeccoB. HeobpaTtumocTtsb
MPUPOHBIX POIIECCOB

[IpuHIMIIBI AEHCTBUS TEMIIOBBIX

but6mmoreka [IOK

70
mammH. KI1/] https://m.edsoo.ru/2e945513
71 MakcumansHoe 3Hauenue KI1/I. bubmuorexa [{OK
[uxn Kapno https://m.edsoo.ru/fe3857b9
bubnunorexa [IOK
72 Pemrenue 3aga
HHerH Aat https://m.edsoo.ru/b3efal8b
OKOJIOTUYECKUE ACIIEKTEI
73 KCTOJIb30BAHUS TEIJTIOBBIX bubmuorexa [{OK
nsurareneil. TeroBoe 3arpsi3sHEHNE https://m.edsoo.ru/9867aaa7
OKpY>Karolleu cpebl
bubnunorexa [IOK
74 Pemrenue 3aga
HHerH Aat https://m.edsoo.ru/c8c70432
O0001IeHrEe U CHUCTEMAaTU3ALIH
75 3gaHui 1mo teMe "TepMoauHaMHuKa bubnnorexa LHOK
P 8 ’ https://m.edsoo0.ru/28d62b3f
TenmoBrle MalIMHEI
KonrponbHast pabora o Teme
76 "TepmoauHamuka. TemioBnie Bubmiorexa ITOK
p H" ’ https://m.edsoo.ru/1b6e26¢5
MAaIIUHEI
ITapooOpa3oBaHue U KOHIEHCAIHS.
77 I/Icf[a CII:{)I/Ie U KHUIIEHUE ;I enb:aﬂ bubnmotexa LOK
p thde https://m.eds00.ru/618¢6777
TEIUIOTa MapooOpa3oBaHUS
HaceleHsbie 1 HeHACHIIIIEHHBIE
napel. KauecTBeHHAs 3aBHCUMOCTh
but6mmoreka [IOK
78 IUIOTHOCTHU U JaBJIEHUS

HACBIIICHHOTO [1apa OT
TEMIIEPATypbl, UX HE3aBUCUMOCTb OT

https://m.edsoo.ru/f5¢17d02




00BEMa HACHIIIEHHOTO Tapa.
3aBUCHMOCTh TEMIIEPATYPhI
KUTICHUS OT JaBJICHUS B KHIKOCTH

79 BrnaxaocTs Bo3ayxa. AGCOTIOTHAS U bu6muoreka [IOK

OTHOCHUTEbHAS BIIAXKHOCTh https://m.eds0o.ru/30ebbb79
but6mmoreka [IOK
P

80 CHICHHIE 3anat https://m.edsoo.ru/18e95ff3
Teépnoe Teno. Kpucramnuueckue u

81 amop(HbIe Tena. AHU30TPONHUS bubnmorera LOK

? ' p https://m.edsoo.ru/20a88a03
CBOMCTB KPUCTAJIIOB
[InaBneHue u KpuCTaUIM3AIHUA.
but6mmoreka [IOK
82 VenapHas TEIIOTA IDIABICHUS.
https://m.edsoo.ru/6ee91e9f
Cybnumarus
JHedbopmaru TBEpAOTO TeENa.

23 Pactsixenne u cxxatue. CaBur. bubmuorexa [{OK
Moayns FOnra. Ilpeaen ynpyrux https://m.edsoo.ru/dalaabl0
nedopmariuit
TemnnoBoe pacIMpeHNe JKUIKOCTEU

84 1 TBEPABIX TEN. AHTAPMOHU3M bubnmoreka [JOK
TEIUIOBBIX KOJIEOAHUI YaCTHI] https://m.edsoo.ru/7ba5edf2
BEIIIECTBA

85 [TpeoOpa3oBanue 3HEPrUuu B bu6muoteka [JOK
(ha3z0BBIX TIEpexo1ax https://m.eds00.ru/97a0672f

but6mmoreka [IOK

86 v 0

PABHCHHE TEMIOBOTO bajanca https://m.edsoo.ru/ab15211b

87 Pewenue 3anau bubmorexa [JOK

https://m.edsoo.ru/8ab7f40d




IToBepXHOCTHOE HATSKEHUE.
Kanunnsipueie siBnenus. Jlapnenue

bubnunorexa [IOK

88
O]l UICKPUBJIEHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42{1{97
xuakoctu. Popmyna Jlammaca
O06001IeHre U cucTeMaTH3alus
29 3HaHu# no TeMe "ArperaTHbie bubnmoreka [JOK
coctosauus Bentectna. ®a3zoBrle https://m.edsoo.ru/0b52575¢
nepexoasl"
KonrponsHast pabora o Teme
90 "ArperatHble COCTOSIHUSI BEIIECTBA bubmorexa [JOK
P | H ' https://m.edsoo.ru/7dc2a739
@da30BbIe NEPEXObI
DJIeKTpu3anus Te 1 e€
MPOSIBICHUS. DIEKTPUUECKUM 3apsil.
91 I[I:sa BHJIA DJIEK I/I‘-IGI:CKI/IX 3apst (I))B ’ Bubmmorexa [IOK
A P PAAOB. https://m.edsoo.ru/1aff445f
[IpoBOIHUKH, TUATEKTPUKHU U
MOJIYITPOBOIHUKHU
DJIeMEHTapHBIN ANEKTPUUECKUN
92 3apsl. 3aKOH COXpaHEHUs Bubmmorexa [IOK
AR P https://m.edsoo.ru/f49afd24
AIEKTPUUECKOTO 3apsiaa
93 B3anmoneiicTBre 3apsioB. bu6muoreka [IOK
Toueunsie 3apsapl. 3akoH Kynona https://m.edsoo.ru/445b7746
bubnunorexa [IOK
94 Pemenue 3anau https://m.edsoo.ru/6b87ecS5a
https://m.edsoo.ru/08fc19be
95 Dnekrpuueckoe none. Ero nelictsue bu6muoreka [IOK
Ha JIEKTPUYECKUE 3apsibl https://m.edsoo.ru/05c6bfal
Hanpsix€HHOCTB eKTpUYECKOro
. but6mmoreka [IOK
96 nosist. [IpoGubIif 3apsn. Jlnaum

HaHpﬁ)KéHHOCTI/I QJICKTPHUICCKOTO

https://m.edsoo.ru/3dac6957




I10JI4. OI[HOpOI[HOe SJICKTPHUYCCKOC
I10JIC

IloTeHManbLHOCTD
AJIEKTPOCTATHYECKOTO MOJISA.

but6mmoreka [IOK

97
PazHocTh MOTEHIIMAIOB U https://m.eds00.ru/80021447
HaIpsHKEHUE
[loTenumanpHas sHEPrUs 3apsia B
JJIIEKTPOCTATUYECKOM II0JIE. bubnuorexa [IOK
98
[ToreH1man 3JIeKTPOCTaTUYECKOTO https://m.edsoo.ru/af5fa389
OJIst
CBs13b HaNPSHKEHHOCTH OJIS U
99 a3HOCTHU MMOTEHIUAJIOB JUIs Bubmmorexa [JOK
P t . https://m.edsoo.ru/df7a6838
3IEKTPOCTATUYECKOTO MO
100 [TpuHIIUTT Cynepro3uIum bubnmoreka [JOK
AJIEKTPUYECKUX TOJIEH https://m.edsoo.ru/Ocfeda6e
bubnunorexa [IOK
101 Pewrenne 3ana
HHICHHE 3anad https://m.edsoo.ru/5a582263
102 [Tone Toueunoro 3apsina. [lone bubnmoreka [JOK
PaBHOMEPHO 3apsHKEHHOM cepbl https://m.eds00.ru/b297b5c3
[Tone paBHOMEPHO 3apsKEHHOTO O
103 00béMy mapa. [lose paBHOMEpPHO bu6nuorexa [IOK
3apsKECHHON OECKOHEUHOU https://m.edsoo.ru/f7a665¢ee
MJIOCKOCTH
104 [IpoBOHUKY B 3JIEKTPOCTATUYECKOM bu6muoreka [IOK
roJsie. Y CII0BHE PAaBHOBECUS 3apsAI0B https://m.edsoo.ru/32405eab
105 JIMDIIEKTPUKHY U IOJTYIPOBOJHUKH B bubnmoreka [JOK

SJICKTPOCTATUYCCKOM II0JIE

https://m.edsoo.ru/060ebab3s




Konzgencarop. D1neKTpoEMKOCTh

106 KOHJIEHCATOpa. DJIEKTPOEMKOCTh bubmorexa [JOK
g pa- P https://m.edsoo0.ru/845b4173
IJIOCKOTO KOHJIEHCATOpa
107 [TapaienpHOE COeIUHEHNE bubnuorexa [IOK
KOHIIEHCATOPOB https://m.edsoo.ru/d11e8ce?
108 IlocenoBaTenbHOE COEIUHEHUE but6mmoreka [IOK
KOHJICHCATOPOB https://m.edso0.ru/1€¢992920
109 OHeprus 3apsyKEHHOIO bubnmoreka [JOK
KOHJIEHCATOpa https://m.edsoo.ru/73a34f18
bubnunorexa [IOK
110 Pemenue 3agau https://m.edsoo.ru/5tb2acb5
https://m.eds00.ru/27434040
11 JIBrokeHue 3apsiKEHHOM YacCTHUIIbI B bubnuorexa [{OK
OZHOPOIHOM 3JIEKTPUUECKOM I10JIE https://m.edsoo.ru/8341d6ac
112 Pemrenue 3agau
O06001IeHre U cHCTeMaTH3alus
113 3HAHUU MO TeMe "DIEKTPUIECKOe Bubmmorexa [IOK
" P https://m.edso0.ru/5752603f
noJie
114 KontponbHas padoTa mo teme bu6muoreka [IOK
"DnexkTpuueckoe mnose" https://m.edsoo.ru/cefe90e9
Cuna toka. [IocTOsSIHHBII TOK.
115 VYcnoBus CylecTBOBaHUS bubmorexa [JOK
ym https://m.edsoo.ru/233311b5
MOCTOSIHHOTO AJIEKTPUYECKOTO TOKA
116 Ucrounuku Toka. Hampsixenue u bubnmoreka [JOK
ONC https://m.edsoo.ru/0839al15
117 3akoH OMa J1sl ydacTKa Lemu. bu6muoreka [IOK

QHGKTpI/I‘IGCKOC COIIPOTUBJICHHUC

https://m.edsoo.ru/f14f251e




3aBUCUMOCTD COIIPOTHUBIICHUS
OJTHOPOJTHOTO TTPOBOJTHHUKA OT €TO

bubnunorexa [IOK

118
JUTAHBI ¥ TIOIAIA TOTIEPEYHOTO https://m.edsoo.ru/95fcdf51
CEeYEeHUs
119 VY nenbHOE COMPOTUBIICHHE bubnmoreka [JOK
BelllecTBa. Pemenue 3agay https://m.edsoo.ru/437£8300
[TocnenoBarensHOE, MapaieIbHOE,
120 CMEIIIAaHHOE COEeIUHEHUE bubmmorexa [OK
A https://m.edsoo.ru/23617¢07
MIPOBOIHUKOB
Pacuér pa3BeTBIEHHBIX
121 JJIEKTpUUecKuX Itereil. [IlpaBuia bubmmorexa [TOK
P i P https://m.edsoo.ru/1794cf37
Kupxroda
but6mmoreka [IOK
122 P
CILICHAC 3a/1a https://m.edsoo.ru/3881b469
123 PaGora snekTpruyeckoro Toka. 3aKoH bubnmoreka [JOK
Hxoyna —Jlenua https://m.edsoo.ru/a3605¢c5¢
bubnunorexa [IOK
124 P
CILICHAC 3a/1a https://m.edsoo.ru/6761bf0f
MoniHOCTh AIEKTPUIECKOr0 TOKa.
125 TeHIJI:IIOBaSI MO HZiTB BEIZIENIsIEMas bubmmorexa LIOK
B » BEUL https://m.eds00.1ru/99750a6f
Ha PEe3UCTOpE
bubnunorexa [IOK
126 P
CILICHAC 3a]1a4 https://m.edsoo.ru/eb72fc24
127 O/1C 1 BHyTpEeHHEE CONPOTUBIICHHE bubmmoreka [JOK
HCTOYHHMKA TOKa https://m.edsoo.ru/72d453af
128 3akon Oma 15 TOJTHOM bubnuoTexa [{OK

(3aMKHYTOM) 3JIEKTPUYECKON LIeTIH

https://m.edsoo.ru/221{40fb




bubnunorexa [IOK

129 Pemterne sagas https://m.eds00.ru/3580b679
but6mmoreka [IOK
130 MomHOCTE HCTOTHHKA TOKA https://m.edsoo.ru/a0ae51d8
but6mmoreka [IOK
131 Koporkoe sambikarine https://m.eds00.ru/54615632
132 Konpaencarop B ienu mocTOSIHHOTO but6mmoreka [IOK
TOKa https://m.edsoo.ru/35368f3e
but6mmoreka [IOK
133 Pemterne sagas https://m.edsoo.ru/4410cef0
134 Pemenne 3agay mo teme bubnunorexa [IOK
"IToCcTOAHHBIN NEKTPUUECKUN TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3aga4 mo Teme bubnunorexa [IOK
"TIoCTOSHHBIN 1EKTPUUECKUI TOK" https://m.eds00.ru/744261b8
136 Pemenne 3agay mo teme bubnuorexa [{OK
"TIoCTOSIHHBIN IEKTPUUECKUI TOK" https://m.edsoo.ru/eb5d4687
O0001IeHrEe U CHUCTEMAaTU3aLIH
137 3HaHu# 1o TeMe "llocTosAHHBIN bubmmorera IHOK
. " https://m.edsoo.ru/bfd7a050
ANEKTPUYECKUH TOK
138 KonrponsHast pabora o Teme bu6muoteka [JOK
"IToCTOAHHBIN NEKTPUUECKUN TOK" https://m.edsoo.ru/1885ddf1
DnexTpuyeckas IpoOBOAUMOCTh
139 Pa3IMYHBIX BEIIECTB. bu6muoreka [IOK
DNEeKTPUYECKHUM TOK B METaJLIax. https://m.edsoo.ru/da794295
CBepXIpoBOIUMOCTh
DJIEKTPUYECKUI TOK B pacTBOpaX U
but6mmoreka [IOK
140 paciuiaBax 3J€KTPOJIUTOB. 3aKOHbI

@apanes U1 3JIEKTPOIN3a

https://m.edsoo.ru/4b423491




141 DNEeKTPUUECKUN TOK B ra3ax. bu6muoteka [JOK
[Tna3zma https://m.eds00.ru/92d92{76
142 DNEKTPUUECKUN TOK B BAaKyyMe. bu6bnuorexa [IOK
Bakyymubie mprOopbl https://m.edsoo.ru/2E+160
143 DIEeKTpUYECKHI TOK B bubnmoreka [JOK
MOJIYITPOBOTHUKAX https://m.edsoo.ru/ab61c660
bubnunorexa [IOK
144 HonynpoBozsHKOBEIE MPHOOPS! https://m.eds00.ru/83622200
OU3NYECKUHN TPAKTUKYM 110 TEME
"3HaKOMCTBO C 1T (DPOBOI
145 nabopaTopueii 1o huzmke. bu6muoreka [JOK
[Tpumepst u3mepeHust GU3NIECKUX https://m.edsoo.ru/5643ea56
BEJIMYUH IIPU IIOMOIIN
KOMIIBIOTEPHBIX 1aTYMKOB"
OU3NYECKUHN TPAKTUKYM 10 TEME
146 "M3y4yeHne HepaBHOMEPHOTO bu6muoreka [IOK
JIBUKEHUS C LETBIO OMPEICIICHUS https://m.edsoo.ru/f6292f5f
MIHOBEHHOM CKOpOCTH"
OU3NYECKUN TPAKTUKYM 110 TEME
147 "UccnenoBanue 3aBUCUMOCTH ITYTH bubnunorexa [IOK
OT BPEMEHH TTPU PABHOYCKOPEHHOM https://m.edsoo.ru/6960b6ef
NBIKeHNN"
DU3NYECKU TPAKTUKYM 10 TEME
148 "U3mepenue nyOpeHIZ:I CBOOOTHOTO bubmorexa [JOK
. https://m.edsoo.ru/d1ea2402
naJeHUs
Du3HYeCKU IPAKTUKYM 110 TEME
149 "N3y4yeHue qBUKEHMS Tea 110 bu6muoteka [JOK

OKPYKHOCTH C IIOCTOSIHHOM 110
MOJIYJIFO CKOPOCTHIO"

https://m.edsoo.ru/bcf53514




Pu3n4eCKUi IPAKTUKYM 110 TEME
"M3MepeHune paBHOICUCTBYIOLIECH

bubnunorexa [IOK

150 CHWJIBI TIPU IBMKEHUU OpycKa 1o https://m.edsoo.ru/0b34db84
HAKJIOHHOM TIOCKOCTH"
Pu3n4eCcKUil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CHUII BuGmiorexa LIOK

151 YHPYFOCTH, BOSHUKAIOIIHX B https://m.edsoo.ru/b55b81al
MpYXUHE U PE3UHOBOM 00pa3slie, OT
ux gepopmanun"
Pu3HIeCKU IPAKTUKYM I10 TEME
"N3mepenune ko HuimenTa TpeHus BuGmiorexa LIOK

152 110 BEJTMHE YIIIOBOTO https://m.edsoo0.ru/b83b1607
kod(durmenta 3aBucumMocT Frp
MN)"
Pu3n4eCcKUil IPAKTUKYM 110 TEME

153 "HccnenoBanue ycinoBui bu6muoteka [JOK
paBHOBECHS TBEPIOTO TEIA, https://m.edsoo.ru/4a04f4f7
HMMEIOILETO OCh BpanieHus"
Pu3n4eCKUi IPAKTUKYM 110 TEME BuGmorexa LIOK

154 "I3MEpeHHe HMIIYIECA Tela 10 https://m.edsoo.ru/856fb28e
TOPMO3HOMY ITyTH"
Pu3HYeCKU IPAKTUKYM 110 TEME
"N3y4yeHne u30TepMHUECKOTr0 BuGmiorexa [IOK

153 MpOLECCa (PEKOMEHAOBAHO https://m.edsoo.ru/e0fe7e07
UCIOJIb30BaHUE TUPPOBOI
naboparopun)"
Du3HYeCKU IPAKTUKYM 110 TEME BuGnmnorexa LIOK

156 "N3mepenue yaenbHon

TEIUIOEMKOCTH"

https://m.edsoo.ru/2f2faa61




Pu3n4eCKUi IPAKTUKYM 110 TEME

bubnunorexa [IOK

157 "Hsyuenue 3aKOHOMel?,I'{'OCTeH https://m.edsoo.ru/6b1a23b5
WCTIapEHUs KUIKOCTEH
@u3n4eCKUil IPAKTUKYM I10 TEME
"HabmroieHue mpeBparieHus

158 3Heprnniapﬁmeiﬂoﬁom bubmmorera IHOK

https://m.edsoo.ru/ec424377
KOHJIEHCATOPa B SHEPTHIO
W3JIy4eHHs cBeToauoa"”
Pu3n4eCcKUil IPAKTUKYM 110 TEME
159 "HccnenoBanue CMEIIaHHOTO bubmorexa LOK
" https://m.edso00.ru/2b179d98
COCIMHEHHS PE3UCTOPOB

160 OU3NYECKUHN TPAKTUKYM 110 TEME bu6muoreka [IOK
"Habmtonenue anekrponuza” https://m.eds00.ru/64b6e901

161 O00011IeHIE U CUCTEMATHU3ALIMS bubnunorexa [IOK
3HaHui mo teme "Kunemaruka' https://m.edsoo.ru/ed017d93

162 O06001IeHNe U CUCTEMAaTU3ALIIHS bubmuorexa [{OK
3HaHui mo teme "Iunamuka" https://m.eds00.ru/3149956b
O0001IeHEe U CHUCTEMaTU3aLIH

163 3HaHui o Temam "Crartuka bubnuorexa [{OK
TBeporo Tena", "3akoHbl https://m.edsoo.ru/0f9752ac
COXPAaHEHHUS B MEXaHUKe"

L64 KontponbHas paboTa B pamMkax bu6muoreka [IOK
MPOMEKYTOYHOM aTTECTAlUKN https://m.edsoo.ru/6¢0df9cc
O0001IeHE U CHUCTEMAaTU3ALIHS

165 3HaHu# 1Mo Teme "OCHOBHI bubnunorexa [IOK

MOJIEKYJISIPHO-KUHETHUECKON
Teopun"

https://m.edsoo.ru/de148976




O0001IeHYE U CUCTEMATU3ALIUS

166 3gaHui 1mo teMe "TepMoauHaMHuKa 1 Bubmiorexa ITOK
P ) https://m.edsoo.ru/Obec77cl
TennoBbIe MaITUHBI
O06001IeHNEe U CUCTEMAaTU3 A
167 3HaHUH 110 TeMe "ArperaTHble | bu6muoteka [JOK
cocTosiHUS BemiecTBa. Da3oBbie https://m.edsoo.ru/59ca5c91
nepexoasl"
O06001IeHNEe U CUCTEMAaTU3 A
168 3HAHUU MO TeMe "DIEKTPUIECKOe 1 bubmorera [IOK
" P https://m.edsoo.ru/f2381c0c
rnoJje
O0001IeHEe U CHUCTEMAaTU3ALIHS
3HaHu# 1Mo Temam "TlocTosHHBIN bubnuorexa [{OK
169 . . 1
aneKTpudeckui Tok", "Toku B https://m.edsoo.ru/3cae6dal
pa3nIuyYHbIX cpenax”
bubnuorexa [{OK
170 [TonBenenue UTOroB yueOHOTO rojia 1 1

https://m.edsoo.ru/cc7681d4

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

BriOepuTe yueOHbIC MaTepHaIbl

KacesnoB B.A. ®usuka 10 knacc. YrayOn€uusiii ypoBeHb. MoOCKBa
"IIpocsenienune” 2023 r.

KacesnoB B.A. ®usnka 11 kmacce. Yrmyonéuuerii ypoBeHb. MockBa

"IIpocBemenue" 2024 r.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA
Mapon A.E., Maposn E.A. /lugaktuueckue Matepraiibl K ydeOHUKaM

B.A. KacbsinoBa. @usuka 10-11 knaccel. Mocksa "IIpocsemenne” 2023 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

UHTEPHET

10 kmacc https://m.edsoo.ru/7f41bf72

11 kmacce https://m.edsoo.ru/7f41¢97¢






