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Pabouas nmporpamma no ¢usuke g 10 (0a30BbIi YpOBEHB) KJIACCOB PACCMOTPEHA Ha 3aceJaHuU Kadeapbl eCTECTBEHHO-MaTEeMaTHUECKUX HAyK

nporokoi Nel ot 28.08. 2023, yrBepkaeHa npukazom aupexkropa MAOYVY «I'opoackas rumuasus Nel» Nel78 ot 29.08.2023r.

Pabouas mporpamma mno ¢usuke s oOyuarommxcst 10 KiaccoB cocTaBieHa Ha OCHOBE TpeOOBaHMI K pe3ysibTaTaM OCBOEHHS OCHOBHOM

o0pa3oBaTenpHON MporpaMMel cpeaHero odiiero oopasoBanus MAOY «Il opoackas rumuaszus Ne 1», B cooTBeTcTBUU ¢ 0OHOBIEHHBIM DenepanbHbIM
rOCyJapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIaPTOM OCHOBHOTO ob1ero oopazosanus (PI'OC COO).

ConeprkaHue mporpamMmsl o (pU3MKe HApaBiIeHO HAa (OPMHUPOBAHNE €CTECTBEHHO-HAYUYHOW KapTUHBI Mupa oOyuatonmxcs 10—11 kmaccos npu

oOydeHuu ux (hus3rke Ha 0A30BOM YPOBHE HA OCHOBE CHCTEMHO-/IEATEIHHOCTHOTO MOAX0/1a.

Lensamu u3yyeHus (GU3MKU Ha YPOBHE OCHOBHOTO CPEJHEr0 00pa30BaHUs SIBJISIOTCS:

71 ¢opMupoBaHHE WHTEpECA U CTPEMIICHHUS] OOYHAIOUIMXCS K HAYYHOMY M3YyUEHHIO NMPHUPOJIBI, PA3BUTHE X MHTEIUICKTYaJIbHBIX U TBOPUECKUX
CIIOCOOHOCTE;

7/ pa3BUTHE NPEJCTABICHUNA O HAYYHOM METOJIe MO3HAHUS U (POPMHUPOBAHKE HCCIIEI0BATEIHCKOIO OTHOIICHHS K OKPY>KAIOLIUM SIBJICHUSAM;

7 ¢dopMupoBaHHE HAYYHOI'O MHUPOBO33PEHHSI KaK pe3ybTaTa U3yuyeHHsI OCHOB CTPOEHUS MaTepuu U (PyHIaMEHTaJIbHBIX 3aKOHOB (DM3UKH;

71 ¢dopMupoBaHHE YMEHUH OOBACHATH SABJICHHS C UCIIOJIb30BaHNEM (PU3NYECKUX 3HAHUN U HAyYHBIX 0KA3aTEJIbCTB;

© ¢(opMupoBaHHE MPEACTABICHUNA O POIH (PU3UKU JJISl PA3BUTHUS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

JlocTIKeHHe 3TUX IeJieil oOecrneynBaeTcsl pelieHneM CIeIyIomuX 3a/1a4 B Mpolecce U3ydeHus: Kypca (U3UKH Ha YPOBHE CpPeIHEro OOIIero

o0Opa3oBaHUS:

*)  mpuoOpeTeHne CUCTEMBbI 3HAaHUH 00 00IIMX (PU3UIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSIX, BKIIIOUAs MEXaHUKY, MOJICKYJISIPHYIO (DU3HUKY,
JIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPOPHU3UKY;

1 ¢opMupoBaHHE YMEHUH NPUMEHSATh TEOPETUYECKHE 3HAHMA I OOBACHEHHS (HU3UUECKUX SBJICHUH B MNPUPOJEC W JUIS HPUHATHS
IIPAKTUYECKUX PEIICHUI B IIOBCEAHEBHOMN JKU3HU;

"/ OCBOEHHE CIIOCOOOB PELICHMS Pa3IUYHBIX 3a]a4 C SBHO 33JaHHON (DU3MYECKON MOJEINbI0, 3ajad, MOAPAa3yMEBAIOIIUX CAMOCTOATEIbHOE
co3anue (PU3MYECKON MOJIENH, aICKBATHOW yCIIOBUSAM 3a/1a4H;

"/ MOHMMaHWe (U3UYECKHMX OCHOB W NPUHIMIIOB JCHCTBHS TEXHUYECKHX YCTPOMCTB M TEXHOJIOTMYECKHUX IPOLECCOB, MX BIMSHUS Ha
OKPY2KAIOILlYIO CPELY;

"/ OBJIAJICHHE METOAAMU CAMOCTOSATENBHOTO IJITAHUPOBAHUS M TPOBEICHHUS (PU3MUECKUX SKCIECPUMEHTOB, aHajiM3a M HHTEPIpETALUH
uH(pOpMAaLKH, ONPEeTICHHS JOCTOBEPHOCTH MTOIYYEHHOTO Pe3yJIbTaTa;

[l cOo3JaHue YCIIOBUM Ul pa3BUTUS YMEHUN IIPOEKTHO-UCCIIEA0BATEIbCKOM, TBOPYECKOU JEATEIIBHOCTH.

Ha uzyuenue ¢usuku (6a30Bblii ypoOBEHb) Ha YpOBHE CpeiHero oduiero oopazoBanus otBoautcsa 136 yacos: B 10 xiacce — 68 yacos (2 vaca B
HEJIENIO).



Conep:xanue y4eOHOro npeamera

Pasnen 1. ®u3uka U MeTOAbI HAYYHOI'O NIO3HAHUS
®dusuka — Hayka o npupone. Haydnbsie MeTOAbI O3HAHUS OKPYXKAIOLIEro MUpa. PoJIb 3KCIIEpUMEHTa U TEOPUU B IIPOLIECCE TIO3HAHUS IIPUPOBL.
OkcniepuMeHT B ¢usuke. MojenupoBanue (hU3MYecKuX sIBIEHUM U mpoueccoB. Hayunele runoresbl. @uU3MUYECKUE 3aKOHBI M TEOPHH. | 'paHuUIbI
NPUMEHUMOCTH (pU3HUeCKuX 3aKoHOB. [IpuHummn cootBercTBUsA. Ponb M MecTo Gu3uku B (HOPMUPOBAHHM COBPEMEHHON HAy4YHOH KapTUHBI MUDA, B
[IPAKTUYECKOU NEATEIbHOCTH JIIOICH.
JleMoHCcTpanuuu: AHaJIOrOBbIe U IIU(PPOBBIE U3MEPUTETIBHBIE TPHOOPHI, KOMITBIOTEPHbIE JaTUYUKH.

Pasnen 2. Mexannka

Tema 1. KunemaTnka

Mexannueckoe nBukeHue. OTHOCUTENIBHOCTh MeXaHU4eckoro aBukeHus. Cucrema orcuéra. Tpaekropus. Ilepemerienue, ckopocTs (cpeaHss
CKOPOCTb, MI'HOBEHHAsl CKOPOCTb) M YCKOPEHHE MaTEpUalbHOM TOYKH, MX IPOEKIHMHM HA OCU cHCTeMbl KoopauHaT. CoKeHue NepeMelleHud U
CJIO’KEHHE CKopocTel. PaBHOMepHOE U paBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBHKeHHE. | paduku 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, Ty TH
U TepeMelICHUs] MaTepHaIbHON TOukK OT BpeMeHH. CBoOOHOE naseHue. Y cKopeHue cBoOboaHoro naaenus. KpuBonuneitnoe nsmxkenue. Jpuxenue
MaTepHATbHON TOYKH 110 OKPYKHOCTH C IOCTOSIHHOM MO MOJIYJIFO CKOPOCTBIO. YTIJIOBasi CKOPOCTh, TMHEHHAast cCKOpocTb. [lepruon 1 yactota obpareHus.
IenTpocTpemurenbHOe yckopeHue. TeXHUuuecKkre yCTpOUCTBA U IIPAKTUYECKOE IIPUMEHEHUE: CIIMIOMETD, JBHKEHUE CHAPSAOB, LEIHbIC U PEMEHHBIC
nepeaaydn.

JemoHcTpauuu: Mogenb cHCTEMBbl OTCYETA, WIUIIOCTPALUS KUHEMATUYECKMX XapaKTepHCTUK ABMKeHUs.IIpeoOpazoBaHue IBMKEHHH ¢
MCTOJIb30BAaHUEM MPOCTHIX MeXaHu3MoB. IlasieHue Ten B BO3Ayxe U B pa3pexeHHOM IpocTpaHcTBe. Habmronenue nBUXeHUS Tea, OPOLICHHOTO MOJ
YIJIOM K TOPU30HTY U TOPU3OHTAIBHO. MI3MepeHne yckopeHus: cBoOOHOro naaeHus. HanpasieHne CKOPOCTH MPH JBMXKEHUH 110 OKPYKHOCTH.

YdeHu4eckuit 3KCIIepUMEHT, JabopaTopHble paboThI:

N3yueHne HEpaBHOMEPHOI'O ABUXKECHUSA C LEJIbIO ONPEIEICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXKIy IIyTSIMH, IPOWIECHHBIMU TEIOM 3a IIOCIEAOBATCIIbHBIC paBHbIE IPOMEXKYTKHM BPEMEHU IIpU
PaBHOYCKOPEHHOM JIBUJKEHHMH C Ha4aJIbHOU CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne nBUKEHUS IAPUKA B BA3KOU KUJKOCTH.

W3ydenue qBMXKEHUS Teja, OpPOIICHHOTO TOPU30HTANIBHO.

Tema 2. lunamuka

[Tpunuun otHocutenvbHocTH ['anmmies. Ilepsbiii 3akoH Herorona. MuHepuumanbuble cucrembl otcuéra. Macca tena. Cua. IIpuHnun
cynepno3unuu cuia. Bropoil 3akon HberoToHa g MarepuanbHoi Touku. Tperuil 3akoH HproToHa 1uisi MarepHalIbHBIX TOUYEK. 3aKOH BCEMHUPHOTO
taroreHus. Cuna Tsokectu. IlepBas kocmuueckas ckopocTs. Cuia ynpyroctu. 3akoH ['yka. Bec tena. Tpenue. Buasl TpeHust (IIOKOS, CKOJIbKEHUS,
kayenus). Cuna tpenus. Cyxoe Tpenue. Cuna TpeHHs CKOJBKEHUS M cwia TpeHus nokos. Kosdoumment tpenus. Cuiia CONpOTHBICHHS NpPU



JBIDKEHUH Tela B )KUIKOCTU Wi rase. [locTynaTensHoe U BpaliatenbHOE JBH)KEHUE aOCOIIOTHO TBEPAOTO Teiaa. MOMEHT CHUJIbl OTHOCHUTENBHO OCH
BpauieHus. [lneuo cuibl. YcnoBuss paBHOBecHs TBEPAOTO Tejla. TEXHUYECKHE YCTPOMCTBA U NPAKTUYECKOE NPUMEHEHHUE: IOALINUIHUKY, BUKCHHE
HCKYCCTBEHHBIX CIIyTHUKOB.

JemoHcTpauuu: fBnenue nHepuuu. CpaBHEHME Macc B3auMoJeHCTBYromMX Tel. Bropoil 3akon Herorona. M3mepenue cuil. CiioxeHHE CHIL
3aBHCHUMOCTh CHJIBI YNPYrocTH oT naedopmanuu. HeBecomocTs. Bec Tena mpu yckopeHHOM moabéMe U mageHuu. CpaBHEHHE CHIJI TPEHHUS IOKOS,
KAueHHUsI U CKOJIbKECHHUs. Y CIIOBUS paBHOBECUS TBEPAOIO Tesla. Buabl paBHOBECHS.

YdeHnueckuil HIKCIIepUMEHT, J1abopaTopHble paboThl: M3yueHne qBuKeHus: Opycka 1o HaKJIOHHOH MmiockocTH. MccnenoBanue 3aBUCUMOCTH CHIT
YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM 00pasie, oT ux aepopmainuu. MccnenoBanue yciaoBuil paBHOBECHS TBEPIOTO Tella, UMEIOIIETO
OCb BPALLICHHUS.

Tema 3. 3ak0oHBI COXpaHeHUs] B MEXaHUKe

MMiysibc MaTepualbHOM TOYKHM (Tesa), CUCTEMbl MaTepUabHBIX TO4YeK. VIMITyJbCc CHIBI U M3MEHEHHME HMMITyJbCa TeJld. 3aKOH COXPAaHEHUS
umnynbca. PeaktuBHoe aBmkeHue. Pabora cuibl. MomHocTs cuibl. KuneTnueckass sHeprus MaTepualbHOW TOUkH. Teopema 00 W3MEHEHHU
KuHeTHueckoi »Hepruu. lloreHumanbHas sHeprus. [loreHnumansHas sHeprus ynpyro neopMHUpPOBaHHOM NpykuHbl. [loTeHIManbHas 3HEprus Tena
BOJIM3K moBepxHOcTH 3emud. IloTeHnuanbHble M HENOTEHIMANbHbIE CHIbL. CBs3b paOOTHl HEMOTCHLUHUAIBHBIX CHUJ C U3MEHEHHEM MEXaHHYECKOU
SHEPrUM CUCTEMBI TEN. 3aKOH COXPAHEHUS MEXAHUYECKOW SHEPruu. YIpyrue U Heynpyrue CTOJIKHOBEHU. TeXHUYECKUE yCTPOUCTBA U MPAKTUYECKOE
IIPUMEHEHHUE: BOJOMET, KONEP, IPYKUHHBIN ITUCTOJIET, JBUKEHUE PAKET.

JleMoHCTpanuu: 3aKoH COXpaHEHUs UMITyJibca. PeakTuBHOE BHKeHUE. [lepexo moTeHuanbsHON SHEPTUU B KHHETUYECKYIO 1 00paTHO.

VYdeHu4eckuil SKCHepuMeHT, jJabopaTopHble paboThl: M3ydeHue aOCONIOTHO HEYHpPYyroro yjapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX HHUTSHBIX
MasTHUKOB. VccienoBanue cBsi3u pabOThI CHIIbI C U3MEHEHUEM MEXaHWYECKOM SHEPTUH Tella Ha MPUMEpE PACTSKEHUST PE3UHOBOIO HKI'yTa.

Pasnen 3. Mosekyasipaasi pu3nka 1 TepMOIMHAMHKA

Tema 1. OcHOBBI MOJIEKYJIAPHO-KHHETHYECKOI TEOPUH

OCHOBHbBIE TIOJIOKEHHUS MOJIEKYJIIPHO-KUHETUYECKOH TEOpUHM M UX ONbITHOE oOocHoBaHMe. bpoyHoBckoe nBmxenue. Judoysus. Xapaxrep
JBMDKEHUS] U B3aUMOJICHCTBUA YacTHI] BellecTBa. Mo/ea CTPOCHHUS T'a30B, JKUAKOCTEH U TBEPABIX TEJI U OOBSCHEHHE CBOWCTB BEILIECTBA HA OCHOBE
aTuX Mojenei. Macca u pazmepsl mosekyn. KonuuectBo Bemectsa. [loctositnnas ABoraapo. TemnoBoe paBHoBecue. Temneparypa u e€ u3MepeHue.
[kana remnepatyp Llenscus. Monens uneansHoro raza. OCHOBHOE ypaBHEHHE MOJICKYJIIPHO-KUHETUYECKON TEOPUU UIEaIbHOro ra3a. AGCOIIOTHAS
TEeMIIepaTypa KaKk Mepa CpeAHEW KMHETUYECKOW SHEpruu TEIUIOBOrO JABM)KEHHs 4dactul rasza. lllkama temmnepatyp KenbBuna. I'a30Bble 3aKOHBI.
VYpaBuenne MenneneeBa—Kinaneiipona. 3akon JlanbToHa. M3ompoueccsl B H€albHOM Ta3e € IMOCTOSHHBIM KOJMUYECTBOM BelecTBa. I 'paduueckoe
IPEeICTaBICHUE U30IPOLIECCOB: U30TEPMa, N30X0pa, n300apa. TexHuueckue ycTpoicTBa U MPAKTUIECKOE IPUMEHEHHUE: TEPMOMETP, OapoOMeTp.

Hemonctpauuu: ONBITHL, JOKa3bIBAIOLINE JUCKPETHOE CTPOEHHE BEILECTBa, (GoTorpaduu MOJEKYJl OPraHUYEeCKHX CoeqUHEHUH. OMBITHI 1O
middys3un cxkuakoctell M ra3oB.  Mogens OpoyHOBCKOTro JBMkeHUs. Moxenb onbiTa LlTepHa.OnbIThl, JOKa3bIBAIOIIME CYLIECTBOBAaHHE
MEXMOJIEKYJIIPHOTO B3auMOJEHCTBUA. Mojenb, WUIIOCTpUpyIolas NpUpPOLy JaBIEHUS Ta3a Ha CTEHKH cocyla.OnbITel, WILIIOCTPUPYIOLIUE
YPaBHEHUE COCTOSHUS UICAIBHOIO r'a3a, U30IPOLIECCHI.



VYdeHu4ecKkuil 3KCIEepUMEHT, J1abopaTtopHble paboTel: OmnpeneneHne Macchl BO3/AyXa B KJIACCHOH KOMHAT€ Ha OCHOBE M3MEpEeHHH 00bEéMa
KOMHATBI, IABJICHUS U TEMIIEPATYPBI BO3ayXxa B Hel. McciienoBaHue 3aBUCMMOCTH MEXLy ITapaMeTpaMu COCTOSIHUS Pa3peKEHHOI0 rasa.

Tema 2. OCHOBBI TEPMOIMHAMHMKH

TepmonuHamudeckast cucteMa. BHyTpeHHsIs SJHEPTUsl TEPMOIUHAMUYECKON CUCTEMBI U CTIOCO0bI €€ n3MeHeHus. KoimdecTBo TerioTsl 1 padora.
BuyTpeHHss sHEprus 0JHOATOMHOIO WJ€aIbHOr0 raza. Buasl Terionepesayu: TEeIIONPOBOAHOCTb, KOHBEKIMUS, U3IyYeHUe. Y IeJbHas TEIUNIOEMKOCTD
BemiecTBa. KonuuecTBo TeruioTsl npu Temonepenade. Ilonstue 06 anguadatHoM mporecce. IlepBolii 3akoH TepMonuHamMuky. [IprMeHneHne nepBoro
3aKOHa TEPMOJUHAMUKHU K u3ompoueccaM. ['padudeckas untepnperaius padoTsl raza. Bropoii 3akoH Tepmonunamuku. HeoOpatuMocTh MpoIieccoB B
npupoze. TerioBsle ManMHbl. [IpuHIMIIBL AeWCTBUS TEIUIOBBIX MamuH. [IpeoOpa3oBanus sHepruu B TEIUIOBBIX MamuHax. KoaduuueHT nomaezHoro
neiictBus TerioBoil MammHubl. [{ukn KapHo u ero ko3 GUIMEHT MONIe3HOro AeHCTBHs. DKOJIOTHYECKHE MPOoOIeMbl TEIJIOIHEPreTUKU. TeXHnYecKue
YCTPOMCTBA U MPAKTUYECKOE IPUMEHEHHE: JBUTaTeNlb BHYTPEHHETO CrOpaHusi, ObITOBOW XOJIOAWIBHUK, KOHIUIIMOHED.

JlemoHcTpauuu: V3MeHeHue BHYTPEHHEW PHEPruu Teia NpPU COBEPLICHHM Pa0OThI: BBUIET MPOOKH M3 OYTBUIKH MMOJ JEHCTBHEM CKaTOTrO
BO3/yXa, HarpeBaHue >gupa B JIATYHHOU TpyOKe MyTEéM TpeHus (BHIEOAeMOHCTpalus). M3mMeHeHne BHYTpEeHHEH 3Hepruu (TeMreparypbl) Tesna mpu
teruionepenavye. ONbIT 1Mo axnabaTHOMY PACIIMPEHUIO BO3yXa (OIBIT ¢ BO3IYIIHBIM OTHUBOM). Mojen napoBoi TypOUHBI, TBUTATENS BHYTPEHHETO
CrOopaHusl, PEaKTUBHOIO JIBUTaTEJIs.

YdeHuueckuil 3KCIIepuMEeHT, JabopaTopHble paboThl: I3MepeHue yaebHOM TeITOEMKOCTH.

Tema 3. ArperatHblie cocTosiHusl BenjecTa. Ma3oBbie nmepexoabl

[TapoobpazoBanue u KoHeHcaus. VcnapeHue u kureHue. AGCOMIOTHAS U OTHOCUTENbHAS BIIAXXHOCTh BO3ayXxa. HachleHHbIi nap. Y nenbHas
TEIUIOTa apooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT naBieHus. TBéppoe teno. Kpucrammmueckue u amopdHbie Terna. AHU30TPOIHS
CBOWCTB KpucTauioB. JXunkue kpuctauibl. CoBpeMeHHbIe MaTepuaiibl. [InaBnenue u kpuctaumsanus. Y aenabHas TersoTa miasieHus. CyOonumarus.
VYpaBHeHHE TemIoBOro OanaHca. TeXHHYECKHE YCTPOMCTBa M NPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U IMCUXPOMETP, KaJOPHUMETpP, TEXHOJIOTHU
IIOJIyYEHUSI COBPEMEHHBIX MAaT€pUaOB, B TOM YUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Hemonctpauuu: CBONCTBa HACBHIIIEHHBIX NapoB. Kumenue mnpu moHmxeHHOM JaBieHuu. CrnocoObl m3MepeHus BiakHocTu. HalOmonenue
HarpeBaHus U IUIABJICHUS KPUCTAJUIMYECKOrO BellecTBa. [J[eMoHCcTpanys KpUCTauIoB.

YdeHuueckuil 3KCIIepUMEHT, JabopaTopHble paboThl: M3MepeHne OTHOCUTENIbHON BIaKHOCTH BO3yXa.

Pa3pnen 4. DiiekTpoaMHAMHUKA
Tema 1. DnekTpocTaTnka
OnexTpuzanus Tel. JJNEKTpUYeCKuM 3apan. JIBa Buzaa 3IeKTpUUECKHUX 3apsaaoB. IIpoBOAHMKM, AMAIEKTPUKU U TMOIYNPOBOAHHUKHU. 3aKOH
COXPAaHEHHUsl DJIEKTPUUECKOTo 3apsna. BzaummopelictBue 3apsanoB. 3akoH Kynona. TouedHbll 2JIEKTpUYECKUH 3apsj. OJEKTPUYECKOE IOJIE.
Hanpsk€HHOCTD 37€KTpUUecKoro noJjs. IIpuHiun cynepno3uunu eKTpruuecKux nonei. JIMHuu HanpsokEHHOCTHU AJeKTprueckoro nosst. Padora cui
anekrpocraruueckoro mnoss. Ilorennuman. PasHocts moreHuuanos. [IpOBOAHMKM M IUAIIEKTPUKHU B BJIEKTPOCTATUYECKOM IIoJe. JlMdnexTpudeckas
IIPOHULIAEMOCTb. DJIEKTPOEMKOCTh. KoHaeHcaTop. DIIEKTPOEMKOCTD IJIOCKOTO0 KOHJIEHCATOpa. DHEprus 3apsyKEHHOro KOHJAeHcaTopa. TexHuueckue
YCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHE: HJIEKTPOCKOIL, HIEKTPOMETP, IEKTPOCTAaTHUECKas 3aIMTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB, KOHICHCATOD,
KOIIMPOBAJIbHBIN anmapar, CTpyUHbINA IPUHTED.



JleMoHCcTpauuu: YCTpOWCTBO M IPUHLMII JEHCTBUS JJIEKTpoMeTpa. B3auMmoieicTBUEe HA3JIEKTPU3OBaHHBIX TeJ. DJIEKTPUUYECKOE II0JIE
3apsOKEHHBIX Tell. [[pOBOIHUKHY B 3JIEKTPOCTATHUECKOM I10JIE. DINEKTPOCTAaTUYECKAs 3aluTa. [JU3JIeKTpUKY B 3JIEKTPOCTATUUECKOM 110J1€. 3aBUCUMOCTD
EKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOAAM IUIACTUH, PACCTOSHUS MEXAY HHUMHU M AMDJIEKTPUUECKON IMPOHULAEMOCTH. DHEPIUs
3aps’KEHHOI0 KOHJIEHCATOopA.

YdeHuueckuil SKCIIepUMEHT, JabopaTopHbie paboThl: MI3MepeHne 3/1eKTpOoEMKOCTH KOHIGHCAaTOopa.

Tema 2. IlocTosiHHBIN J1eKTPpHYecKUil TOK. Tokn B pasjiM4HbIX cpegax

DNEKTPUUECKUN TOK. YCIIOBUS CYIIECTBOBAHUS 3JIEKTpuueckoro Toka. Mcrounuku toka. Cuna toka. IloctosuHbiil Tok. Hampspkenue. 3akoH
Oma Ui yyacTka LeNU. DJIEKTPUYECKOE COINPOTUBIIEHHUE. Y IEIbHOE COIPOTUBIEHHE BeunlecTBa. llocnenoBarenbHoe, NMapajielIbHOE, CMEIIAHHOE
COeZIMHEHUE NMPOBOAHUKOB. PaboTa snexTpuueckoro Toka. 3akoH J[xoyns—JIeHna. MOIIHOCTh 3JEKTPUUYECKOTO TOKA. DJIEKTPOJBMKYIIAs CUIa U
BHYTpPEHHEE COINPOTHBIIEHHE MCTOYHUKA TOKA. 3akoH OMa A MOJHON (3aMKHYTOM) ayiekTpuueckod nenu. KopoTkoe 3amblkaHue. DIEKTPOHHAsS
IIPOBOAMMOCTD TBEPBIX METAIOB. 3aBUCUMOCTh COIIPOTUBIIEHUSI METAJIJIOB OT TeMueparypbl. CBEpXIIPOBOAUMOCTb. JJIEKTPUUYECKUN TOK B BaAKyyMeE.
CpoiicTBa »1eKTpoHHBIX Iy4yKkoB. llomynmpoBoguuku. CoOcTBeHHass W NpPUMECHas MPOBOJUMOCTH IMOJIYNPOBOAHUKOB. CBONCTBa p—n-mepexoja.
[TomynpoBOIHUKOBBIE MPUOOPHI. DIIEKTPUUYECKUI TOK B PAacCTBOPAaX M PACIUIaBaX SJIEKTPOJIUTOB. DJIEKTPOJUTHUYECKAS AUCCOLHUAIMS. DIIEKTPOIIH3.
OnexTpuueckuid TOK B raszax. CamOCTOSITENBHBIM M HECAMOCTOATENbHBIM paspsa. Monnus. Ilnazma. TexHuueckue ycTpolcTBa M NPAKTUYECKOE
IPUMEHEHHE: aMIIepMETp, BOJIBTMETP, PEOCTaT, HICTOYHUKHU TOKA, 3JIEKTPOHArpeBaTelIbHbIe IPUOOPHI, 3JEKTPOOCBETUTENIbHbBIE TPUOOPHI, TEPMOMETP
COIIPOTHBIICHUS], BAKYYMHBIN AMO/, TEPMHUCTOPHI U (POTOPE3UCTOPBI, ITOTYTIPOBOAHUKOBBIN U0/, TATbBAHUKA.

HemoHcTpauuu: M3MmepeHue cuibl TOKa W HANPSKEHUs. 3aBUCUMOCTh COIPOTHUBIICHMS LIMIMHJIPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOIIAIU
IIONEPEYHOro ceueHus u Marepuana. CMelnaHHOE COEIMHEHUE NMPOBOAHUKOB. lIpsAMoe n3mepenue anneKTpoaBHKyIIel cuiibl. KopoTkoe 3amblkaHue
raJIbBAHUYECKOT0 3JIEMEHTA U OLIEHKAa BHYTPEHHErO CONPOTHUBIIEHUS. 3aBUCUMOCTb COIPOTHBIIEHHS METAJIOB OT TemiepaTypsl. IIpoBoaumocTts
ANEKTPOJINTOB. VICKpOBOM pa3psii U IPOBOAUMOCTb Bo3ayXxa. OTHOCTOPOHHSS IPOBOAUMOCTD AUOAA.

YdeHnueckuil SKCIepUMEHT, JabopaTopHble paboThl: VM3ydueHHne CMEIIaHHOTO COSAMHEHUS pPe3ucTopoB. VM3MepeHue 3IeKTpOABIKYIIECH CHIIBI
MCTOYHHKA TOKA U €r0 BHYTPEHHEro conpoTusieHus. Habmonenue anekrponmsa.



ILnanupyemMble pe3yJibTaThI

OcBoenne yuebHoro npeamera «Dusnkay Ha ypoBHE cpeaHero oOmiero obpazoBanusi (0a30BbI YPOBEHB) JAOKHO O0ECIEUUTH JOCTHUKCHHE
CJIEYIOIINUX JINYHOCTHBIX, METAMIPEMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJbTaThl OCBOCHHMA YydeOHoro mpeamera «®DPu3nka» IODKHBI OTpaXaTb TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroImuxcs
PYKOBOJICTBOBAThCSI CPOPMUPOBAHHOW BHYTPEHHEH MO3UIIMEH TUYHOCTH, CUCTEMOU IICHHOCTHBIX OPUEHTAIIHIA, TO3UTUBHBIX BHYTPEHHUX YOSXKICHUH,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHICKOro OOIIecTBa, pacIIMpEeHUE >KU3HEHHOTO ONbITa M ONbITa JAEATEIBHOCTH B Ipolecce
peain3alii OCHOBHBIX HAIIPABJIEHUN BOCIIMTATEIbHON AEATEIbHOCTH, B TOM YHCJIE B YAaCTH!

1) rpamIaHCKOr0 BOCIIUTAHMS

c(OPMHPOBAHHOCTH TPAKIAHCKOM MO3UIIMH 00YUaIOIErocss KaKk aKTUBHOT'O M OTBETCTBEHHOI'O YJICHA POCCHICKOI0 O0IECTBa;

MPUHATHE TPATUIMOHHBIX O0IIEYEIOBEUECKUX T'YMaHUCTUYECKUX U IEMOKPATHUYECKUX LIEHHOCTEHH;

TOTOBHOCTb BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpEcax I'PakJaHCKOro OOINECTBa, y4acTBOBAaTh B CAMOYIPABICHHHM B 00pa30BaTENIbHOU
OpraHM3aluy;

YMEHHUE B3aUMOCHCTBOBATD C COIIMAIBLHBIMU UHCTUTYTaMU B COOTBETCTBHH € X (PYHKLUUSMHU M HA3HAUCHUEM;

TOTOBHOCTb K T'YMaHUTapPHOU U BOJIOHTEPCKOU NEATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHMS

c(hOpPMHUPOBAHHOCTH POCCUICKON TPAkKIAHCKON UICHTUIHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOIIIEHUE K FOCY1apCTBEHHBIM CUMBOJIAM, IOCTHKEHUSAM POCCUHCKUX YUEHBIX B 001aCTH (PU3UKHU U TEXHUKHY;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOT'O TIOBEICHHUS;

CIOCOOHOCTh OLIEHUBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTHUPYSACh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B
TOM UHCJIE B JEATEIBHOCTH YUEHOIO;

OCO3HAHME JINYHOTO BKJIaJa B IOCTPOEHHE YCTOMUUBOTO OYIyIIEro;

4) 3cTeTUYECKOr0 BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYas 3CTETUKY HAYYHOTO TBOPYECTBA, IPUCYIIET0 (PU3NIECKOI HayKe;

5) TPy10BOr0 BOCIIUTAHUSA:

MHTEpEC K Pa3InYHbIM cdepam NpoecCHOHATbHON AEATENbHOCTH, B TOM YHWCIIE CBA3AHHBIM C (PU3MKOW M TEXHUKOH, yMEHHE COBEpIIATh
OCO3HaHHBIN BbIOOp OyayIeil mpodeccuu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMO0OPa30BaHUIO B 00JIACTH (DU3UKH HA MPOTSKEHUU BCEH KHU3HH;

6) 3K0J10rMYEeCKOr0 BOCTIUTAHMSI:

c(OPMHPOBAHHOCTH KOJOTMUECKON KYJIBTYPhl, OCO3HAHUE III00ATBLHOI0 XapaKTepa IKOJIOTHYECKUX MPOo0dIieM;

IJIAHUPOBAHUE U OCYILIECTBICHUE IEUCTBUHI B OKPYIKAIOLIEH Cpeic HA OCHOBE 3HAHMA LEJIEN YCTOMYMBOIO Pa3BUTH YEII0BEUECTBA;

pacuIpeHue OmbITa AesITeIbHOCTH HKOJIOTHYECKOM HAIPaBICHHOCTH HA OCHOBE UMEIOLIMXCS 3HAHUHN 10 (PU3UKE;



7) IEHHOCTH HAYYHOI 0 MIO3HAHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHs (PU3MUECKON HAYKH;

OCO3HAHME IIEHHOCTU HAayYHOW JEATEIbHOCTH, TOTOBHOCTh B INpOLECCe U3yUeHHs (PU3MKHU OCYIIECTBIATH MPOEKTHYIO M HCCIIEIOBATEIILCKYIO
JesITeIbHOCTh WHAWBUYAIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI
Ilo3HaBaTe/IbHbIE YHHBepPCAJIbHbIE YUeOHbIe AeiliCTBUSA
ba3oBble JlornyecKue NeHcTBHA:
CaMOCTOSITENILHO (hOPMYIIMPOBATH U AKTYaJIM3UPOBATH MPOOIIEMY, paCCMATPUBATh €€ BCECTOPOHHE;
OIIPENIENIATH 1IeTU IeATETbHOCTH, 33]]aBaTh NapaMeTPhl U KPUTEPUHU UX JTOCTHKCHUS;
BBISIBJIATH 3AKOHOMEPHOCTH M IPOTHBOPEYUS B pACCMAaTPUBAEMBIX (PU3HMUECKUX SBICHUSAX;
pa3pabarbIBaTh IUIaH PEUICHUs POOIEMbI ¢ yUETOM aHaIM3a UMEIOIIMXCSI MaTePUAIbHBIX 1 HEMAaTePHAIbHBIX PECYPCOB;
BHOCUTBH KOPPEKTHUBBI B JICSITEIBHOCTD, OLIECHUBATh COOTBETCTBUE PE3yJILTATOB II€JISIM, OLICHUBATh PUCKH MOCIIEACTBUMN IEATEIIHOCTH;
KOOPJAMHHUPOBATH U BBIOIHATH pabOTy B YCIOBHX PEATbHOT0, BUPTYaJIbHOIO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBHUS;
pa3BUBATh KPEaTMBHOE MBIIUICHUE PU PEIICHUH KU3HEHHBIX POOIEM.
ba3oBble uccienoBare/bCKue NeHCTBHA:
BJIaJIeTh HAYYHOU TEPMHUHOJIOTHEH, KIIFOYEBBIMH MMOHATUAMU M METOJaMH (PU3NIECKON HAYKH;
BJAJIeTh HAaBBIKAMHU Y4eOHO-MCCIIEOBATENLCKOM M MPOEKTHOW JESITEIbHOCTH B 00JaCTH (PU3MKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METO/I0B pelIeHUs 3a/1a4 (PU3HMUECKOro COACpkKAHUS, TPUMEHEHUIO Pa3IMUHBbIX METOJIOB TO3HAHMUS;
BJIaJIETh BUJAMHU JICATEILHOCTH 10 MOJYYSHHUIO HOBOTO 3HAHUS, €r0 MHTEPIpPETAIMU, IPeoOpPa30BaHNUI0 U IPUMEHEHHIO B PA3IMYHBIX yUEOHBIX
CUTYyallUsX, B TOM YHUCJIE IPU CO3/IaHUH YUEOHBIX IPOCKTOB B 00JIaCTH (PU3MKH;
BBISIBJIATh [IPUYMHHO-CJICICTBCHHbIE CBSI3M W aKTyalU3UpOBaTh 3a7adyy, BBUIBUraTh TUIOTE3y €¢ pELICHUs, HaXOAUTh apryMEHTHl IS
JI0Ka3aTeIbCTBA CBOMX YTBEP)KICHHIA, 33/1aBaTh apaMeTPbl U KPUTCPUH PEILICHHS;
aHAJM3UPOBATh MOJYYCHHbIE B XOJ€ PELICHHS 33[aud Pe3yJIbTaThl, KPUTHUECKU OLEHUBATh UX JOCTOBEPHOCTb, IPOTHO3HPOBATH U3MEHEHUE B
HOBBIX yCJIOBHSX;
CTaBUTH U (popMyIIMpoOBaTH COOCTBEHHBIE 3a/1a4l B 00pa30BaTebHON AEATEIBHOCTH, B TOM YHCIIE IIPH U3yYEeHUH (PU3HKH;
JaBaTh OLIEHKY HOBBIM CUTYallUsM, OLEHUBATh IPUOOPETEHHBIHN OIBIT;
YMETb IEPEHOCUTH 3HAHUS 10 (PU3UKE B IPAKTHUECKYIO 00IaCTh )KU3HEACATEIbHOCTH;
yMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeil;
BBIJIBUT'aTh HOBbIE UJCH, IIPEAJIaraTh OPUrHHAIBHBIC TOIX0/bl M PEILICHHS;
CTaBUTH MPOOJIEMBI U 3a[a4H, JOITyCKAIOIIUE aJIbTePHATUBHBIC PELICHHUS.



Padora ¢ undopmanmueii:

BJIaJIeTh HABBIKAMU MOJXYy4YEHUS HHPOPMALUU (U3NIECKOTO COACPKAHUS U3 UCTOUHUKOB Pa3HBIX THIIOB, CAMOCTOSITEIIBHO OCYIIECTBIIATH MOUCK,
aHaJIM3, CUCTEeMATU3aIUI0 U HHTEPIPETAIMI0 HH(POPMAIIMK PA3TUYHBIX BUIOB U (hOPM MpEICTaBICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(POPMAIINH;

UCIIONIb30BaTh CpPEACTBA HMH(POPMAIMOHHBIX M KOMMYHHUKAIMOHHBIX TEXHOJOTHMA B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3aIMOHHBIX 33124 C COOII0IEHUEM TPeOOBaHHU IPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, TUTUEHBI, PeCypcocOepekeHus], IPaBOBBIX U AITUYECKUX
HOPM, HOPM HH(OPMAITMOHHOW 0€30aCHOCTH;

CO3/1aBaTh TEKCTHI (DU3UYECKOTO COJAEpKaHMs B pa3IM4HBIX (opmarax ¢ yuy€ToOM HazHAuyeHUs MH(GOpPMAIMM M 1IeNEBOW ayAUTOPUH, BHIOHpas
ONTUMAJIbHYIO (hOpMY MIPEACTABICHHS U BU3yaJIH3aIUH.

KoMMyHuKaTHBHBbIE yHHBepcaJlbHbIe YUeOHbIe el cTBHA:
OCYILECTBIIATH OOILIEHHE HA YPOKaX (PU3UKU U BO BHEYPOUHOI 1€ TEIbHOCTH;
pacro3HaBaTh MPEAIOCHIIKY KOHMIMKTHBIX CUTYallMid U CMATYaTh KOH(IUKTHI;
Pa3BEPHYTO U JJOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCHOJIH30BAHUEM SI3BIKOBBIX CPE/ICTB;
MOHUMATh U UCIIOJIb30BaTh IPEUMYILECTBA KOMAaHHOW U HHIUBUAYaIbHON pabOTHI;
BBIOMPATh TEMATUKY U METO/IbI COBMECTHBIX JICHCTBUI C Y4ETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH Ka)/10T0 YiIeHa KOJUIEKTUBA;
IPUHUMATD IEJI1 COBMECTHOM JESTEIbHOCTH, OPraHU30BbIBAaTh U KOOPJMHUPOBATH JEHCTBUA MO €€ JOCTH)KEHHUIO: COCTABIATH IUIaH JEHCTBHIA,
pacrpenenaTh poJid ¢ yd€TOM MHEHUI YYaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOI paboThI;
OLIEHMBATh KAY€CTBO CBOETO BKJIAJa U KAXJIOTO0 YYaCTHUKA KOMaH bl B OOIIMI pe3yJsbTaT 10 pa3padOTaHHBIM KPUTEPUSIM;
npeJylarath HOBbIE IPOEKTHI, OLEHUBAThH U/I€U C MTO3UIIMHA HOBU3HBI, OPUTUHAIBHOCTH, IPAKTHUECKON 3HAYMMOCTH;
OCYIIECTBIISATh O3UTUBHOE CTPATETMUECKOE TIOBEACHHWE B PA3IMYHBIX CHUTYalUsX, HOPOSBIATh TBOPYECTBO U BOOOpaKeHHE, OBITh
MHHUIMATUBHBIM.
PeryasiTuBHbIe yHHBepcaibHble Y4eOHbIe AelicTBUSA
Camoopranusanus:
CaMOCTOSITENIFHO OCYILIECTBISATh I0O3HABATENIbHYIO JEATENBHOCTh B OOJIACTH (DU3MKU U aCTPOHOMHUHM, BBIABIATH NPOOJIEMBI, CTaBUTh U
(dbopMyIupoBaTh COOCTBEHHBIE 33/1a4U;
CaMOCTOSITENIFHO COCTAaBJIATh IUIAH PELICHUS pPACYETHBIX M KAYECTBEHHBIX 3a/ay, IUIAH BBIMOJHEHHS IPAKTHYECKOW pPabOThl ¢ Yy4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANIOYTCHUN;
JlaBaTh OLIEHKY HOBBIM CUTYallUsM;
paclMpsATh paMK1 y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHHIA;
JieNaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEILICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;
CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO 3PYIULIMU B 00JaCTU (PU3UKHU, TOCTOSHHO MOBBILIATH CBOW 00pa30BaTeNbHBINA U KYJIbTYpPHBIN
YPOBEHb.



CaMOKOHTPOJIb, SMOLMOHATBHBIH HHTEJIEKT:

JlaBaTh OLIEHKY HOBBIM CHTYyallUsIM, BHOCUTb KOPPEKTHBBI B I€ATEILHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB LICIISAM;

BJIaJIeTh HAaBBIKAMH I103HABATEIbHON pe(IeKCHM KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YIbTAaTOB U
OCHOBaHUI;

MCTIOJIb30BaTh MPUEMBI peIIeKCUH IS OLICHKH CUTYalluH, BEIOOpA BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PELICHHUS 10 UX CHIKEHHIO;

IPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX MIPH aHAIN3E PE3YJIbTAaTOB JACSTEIbHOCTH;

IPUHUMATD ce0s, TOHUMAasi CBOM HEJAOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX MIPH aHAIN3E PE3YJIbTAaTOB JACSTEIbHOCTH;

IPU3HABAThH CBOE MPABO U MPABO JPYTUX HA OLIMOKU.

B npomecce noCTHMXEHUS JTUYHOCTHBIX PE3yJIbTATOB OCBOEHUS IMPOrpaMMbl MO (U3MKe Ui YPOBHS CpeiHero odmiero oOpa3oBaHust y
00y4aromuxcs COBEPIIEHCTBYETCSI SMOLMOHATIBHBIN HHTEIUIEKT, PEATNOIaralonui copMupoOBaHHOCTb:

CaMOCO3HaHUS, BKJIIOYAIONIETO CHOCOOHOCTh TMOHMUMATh CBOE SMOLMOHAIBLHOE COCTOSIHUE, BHJCTh HAIPABICHHUS pPa3BUTHS COOCTBEHHOM
HMOIIMOHAIBHOM c(epbl, OBITh YBEPEHHBIM B ceOe;

CaMOpETYJIMPOBAHUS, BKIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTH 3@ CBOE MOBEJCHHUE, CIIOCOOHOCTh aJallTUPOBATHCS K
HMOLMOHAIBHBIM U3MEHEHHUSM U MPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOYAIOLICH CTpeMIICHHE K JOCTIKEHHIO LIETH U yCIIeXy, ONTUMU3M, HHUIIMaTUBHOCTh, YMEHHE ACUCTBOBATH UCXO/S
U3 CBOMX BO3MOXKHOCTEH;

HMIIATUH, BKJIOYAIOLIEH CIOCOOHOCTh MOHMUMATh 3MOIMOHAIBHOE COCTOSHHE JPYIHX, YYUTHIBATh €r0 MHpPU OCYLIECTBICHUU OOILICHMS,
CIOCOOHOCTH K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIOYAIOIIUX CHOCOOHOCTh BBICTPAaWBATh OTHOIICHUS C JIPYTUMH JIIOJbMH, 3a00THUTHCS, HPOSBIATH HHTEpPEC U
pasperiatb KOH(PIUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K xonny oOyuenus B 10 kiacce mpeaMeTHble pe3ysibTaThl HAa 0a30BOM YpOBHE JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTH Y OOYyYaroIIUXcs
YMEHHM:

J€MOHCTPHPOBATh HA MpUMeEpax poiib U MECTO (PU3UKU B (POPMHUPOBAHUU COBPEMEHHOH HAy4YHOIH KapTHHBI MHpa, B Pa3BUTHH COBPEMEHHOU
TEXHUKU U TEXHOJIOTUH, B IIPAKTUYECKOHN ACSATEIBHOCTHU JIIOJEH;

YUUTBIBATh T'PAaHUIIBl MPUMEHEHUS M3YYECHHBIX (PU3MUECKUX MOJeNeil: MaTepuanbHas TOYKa, MHEpIHMaJbHAas CHUCTeMa OTcuéra, abCOIIOTHO
TBEPJIOE TEJIO, WICATBHBIN a3, MOJEIU CTPOCHHUS ra3oB, )KUIKOCTEH M TBEPIBIX TEJ, TOUCUHBIM ICKTPUUECKUN 3apsi NpU pelleHHH (PU3NIECKUX
3ajady;

pacrio3HaBaTh (pusnyeckue sBICHU (IIPOLECChl) U OOBSICHATh UX HA OCHOBE 3aKOHOB MEXAaHUKHU, MOJIECKYJISIPHO-KHHETHYECKONW TEOPHU CTPOCHHUS
BEIIIECTBA U 3JIEKTPOJUHAMUKN: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHENHHOE IBUKEHUE, CBOOOTHOE MaJICHNE Tell, IBMKEHUE M0 OKPY>KHOCTH,
MHepIys, B3auMojieiictBue tei, auddy3usi, OpOyHOBCKOE IBMXKEHUE, CTPOCHUE KHUJIKOCTEH U TBEPABIX TeJl, U3MEHEHHE 00bEMaA TeJl MPU HArpeBaHUU



(oxJ1aX1€HUHN), TEIIOBOE PAaBHOBECUE, UCIIAPEHUE, KOHIEHCALMS, IUIABJIEHNE, KPUCTAJUIM3ALUs, KUIIEHUE, BIa)KHOCTh BO3/yXa, [IOBBIIICHNE JaBICHUS
raza IIpy €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBS3b MEXKIY IIapaMeTpaMU COCTOSHHUS ra3a B M30IIPOLIECCAX, DJIEKTpU3ALU Tell, B3aUMOJACHCTBHE
3aps10B;

OIMCHIBATh MEXAaHUUYECKOE JBIKEHUE, UCTIOIb3Ys (PU3MUYecKre BETMUMHBI: KOOPAUHATA, YTk, IEpEMEIeHHEe, CKOPOCTh, YCKOPEHHE, Macca Tela,
CHJIa, UMITYJIbC TeJla, KWHEeTUYeCKasi SHepIus, MOTCHIMAIbHAS SHEPIrHs, MeXaHU4yecKkas padoTa, MEXaHU4YeCKas MOIIHOCTb; P OMUCAHUU MPABHIBHO
TPAaKTOBaTh (PU3NUYECKUN CMBICT HCIIOJIB3YEMBIX BEJIMYMH, UX O0O3HAYCHHUS U €JUHMIBI, HAXOAUTh (DOPMYIIBI, CBS3BIBAIOLINE JTAHHYIO (PU3HUYECKYIO
BEJIMYUHY C JPYTMMH BEJIUYMHAMU;

OIMCHIBATh M3YYCHHBIC TEIJIOBbIE CBOMCTBA TEJ W TEIUIOBBIC SIBJICHUS, UCHOJB3Yys (DU3MYECKHE BEIWYHMHBI: JaBJIEHUE ras3a, TemIeparypa,
CpelHsAs KMHETUYECKass PHEPrHsl XaOTHMUECKOI'O IBMXKEHMSI MOJIEKYJI, CPEJHEKBAaApaTUYHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEILIOThI, BHYTPEHHSS
sHeprus, pabora rasza, KOXPQPHUIMEHT MOJE3HOro ACUCTBUS TEIJIOBOTO JBMUraTessl; MPU ONUCAHWM IMPABHIBHO TPAKTOBATh (PU3MUECKUH CMBICI
UCTIOJIb3YEMBIX BETUYMH, UX 0003HAUYEHUS U €AMHUIIBI, HAXOIUTh (DOPMYJIbI, CBSI3BIBAIOLINE JTAaHHYIO (PU3UUECKYIO BETUUMUHY C IPYTUMU BEITUYHMHAM;

OIMCHIBATh W3YyYEHHBIE 3JIEKTPUUYECKUE CBOMCTBA BEIIECTBA M JJICKTPUYECKHE SBICHUS (TPOLECCHI), UCHONb3Ys (PU3HMUECKUE BEIUYUHBI:
ANEKTPUYECKUI 3apsll, MIEKTPUUYECKOE II0JI€, HANUPSDKEHHOCTH IOJISA, MOTEHLMAJ, Pa3HOCTb IMOTEHUHUAJIOB; INPU ONMCAHUM IPABWIBHO TPAaKTOBATh
(bu3nUeCcKUil CMBICI UCIIONIb3YEMBIX BEJIHMUUH, UX 0003HAUCHUS U €IMHUIIBI; YKa3bIBaTh (POPMYJIBI, CBSA3BIBAIOIIME JTAHHYIO (PU3NYECKYIO BEIMYUHY C
JOPYTMMHU BETUYUHAMU;

aHAJTM3UPOBaTh (PU3NYECKHE MPOLECCHl M SBICHUSA, MCIONB3YsS (pU3MUYecKre 3aKOHBI M MPUHIUIMBL: 3aKOH BcemupHoro taroreHus, I, 11 u III
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHMs] MEXAHUYECKOW YHEPrUH, 3aKOH COXPAaHEHUS MUMITYJIbCA, IPUHIUI CYNEPHO3ULMH CUJ, IPUHIUI PAaBHOIPABUS
MHEPLUAIbHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHUS BEIECTBA, Ia30BbI€ 3aKOHBI, CBA3b CPEAHEN KUHETUYECKON SHEPTUU
TEIUIOBOTO JIBUKEHHUSI MOJIEKYJI C aOCOJIOTHOW TeMIepaTypol, NEepBbli 3aKOH TEPMOJUHAMUKHU, 3aKOH COXPAHEHUS AJIEKTPHUUYECKOrO 3apsja, 3aKOH
Kynona, mpu 3ToM pa3nngarh CIOBECHYIO (JOPMYIUPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAKECHHUE U YCIIOBUS (IpaHHIIbI, 0071acTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIHUIIBI ACUCTBUS MAIIMH, TPUOOPOB M TEXHUUECKUX YCTPOUCTB; Pa3inyaTh YCIOBHS X OE€30MIACHOTO UCIOIb30BAHUS
B IIOBCEJHEBHOM KU3HHU,

BBINOJIHATH 3KCIIEPUMEHTHI 110 UCCIICTOBAHHUIO (PU3MUYECKUX SBICHUN M MPOLECCOB C UCHOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUH, MpU
3ToM (hopmyIHpoBaTh MpobdIEeMy/3aady U TUIOTE3Y y4eOHOTO SKCIEPUMEHTA, COOMpATh YCTAHOBKY M3 MPEIIOKEHHOTO 000PYI0BaHUS, TPOBOIAUTH
OIIBIT U (POPMYJIUPOBATH BHIBOJIBI,

OCYILECTBIIATH MPSAMBIE U KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BEJIIMYMH, IIPU ATOM BBIOMpPATh ONTHUMAJIbHBIN CIIOCOO U3MEPEHUS U UCTIONIb30BaTh
U3BECTHBIE METO/IbI OLIEHKH IIOTPEIIHOCTEN U3MEPECHMUI;

UCCIIEI0BAaTh 3aBUCUMOCTH MEXIY (PU3MUECKUMH BEIMYMHAMU C MCIIOJIB30BAaHUEM MPSAMBIX U3MEPEHUH, P TOM KOHCTPYHUPOBATH YCTAHOBKY,
(buKCUpOBaTh pe3yNabTaThl IMOJYYEHHOW 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BUJAE TaOMUI] M TrpaduKoB, AenaTh BBIBOJBI IO pe3yJibTaTaM
UCCIIEA0BAHUS;

coOoaTh npaBuiia 0€30MacHOro TpyJa NpU MPOBEIACHUU HCCIIEAOBAaHUM B paMKaxX yd4eOHOTro SKCHEpUMEHTa, y4eOHO-MCCIIEe0BATENbCKON U
MIPOEKTHOM JIeATEILHOCTH C UCTIOIb30BAHUEM U3MEPHUTEIbHBIX YCTPOICTB U JIAOOPaTOPHOTO 000PYIOBAHUS;



pemaTh pacu€THBIE 3a7a4y C SIBHO 3aJaHHOIN (PU3UUECKON MOAEIBIO, UCIIOB3YS (PU3NUECKHUE 3aKOHBI U IPUHIUIIBI, HA OCHOBE aHAJIU3a yCIOBHUS
3a7aun BbIOMpPATh (PU3NYECKYI0 MOJIENb, BBIIEIATh (pU3MyYecKre BeNTUYMHBI U (POpMyIbl, HEOOXOAUMBIE A €€ pelIeHHs, MPOBOIUTH PacdEThl U
OLIEHUBATh PEATHLHOCTH MOJyUYEHHOTO 3HaUCHUs (PU3HMUECKON BEITUYMHBI;

pemaTh KayeCTBEHHBIC 3aJaud: BBICTpAMBATh JIOTUYECKH HEMPOTHBOPEUUBYIO IIETIOUKY PACCYXICHHHA C ONOpOW Ha M3Y4YCHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3HUECKHUE SIBIICHHUS;

UCTIOJIb30BATh MIPU PEIIEHUH Y4eOHBIX 3a7[auy COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUH JJISl TIOUCKA, CTPYKTYPHUPOBAHUS, HHTEPIPETALIUU U
NPEJCTaBICHUA Y4eOHON M HAy4YHO-IIOMYJIAPHONH MH(POPMALIUH, MOJTYYEHHONW W3 pa3IMYHBIX MCTOYHHKOB, KDUTHMUYECKH aHAJIH3UPOBATDH IOJy4aEMYIO
UHPOPMALIUIO;

MPUBOUTH MTPUMEPHI BKJIAZA POCCUNHCKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKU, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO MUPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCTOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B IMOBCEIHEBHOW XKU3HU A oOecreueHust 0€30MacHOCTH MPH OOpaIleHuu ¢ IpubopaMu U
TEXHUYECKUMHU YCTPOICTBaMU, [ COXPaHEHHS 3I0POBbsI U COOJIIOICHHUSI HOPM 3KOJIOTMYECKOT0 TIOBECHHUS B OKpY KaloIIel cpese;

paboTaTh B IpyIIIE C BHITOJHEHUEM PA3IMUHBIX COLUAIBHBIX POJICH, IUIIAHUPOBATh pabOTy IPYMIIbI, PALIMOHATIBHO PACHPECNATh 00S3aHHOCTH U
IUIAHUPOBATh JEATEIBHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJE€KBATHO OIICHMBATh BKJIAJ KaXXJIOTO W3 YYAaCTHUKOB TPYIIBl B pELICHHUE
paccMaTpuBaeMoi MpoOIeMBbl.



Opranunsanus npopopueHTANMOHHON PadoThI

Tema ypoxka KomnngectBo | @opma paboTsl
4acoB

Pacuér myTH ¥ BpeMeHH IBUKCHUS 0,5 3HaKkoMCTBO ¢ npodeccueii modépa (becena)

Bec tena. HeBecomocth 0,5 becena o pabore KOCMOHABTa Ha OpOHTE

Cuna ynpyroctu. 3akoH ['yka 0,5 BupryanpHast  3KCKypcuss Ha  CTPOUTEJIbHBIC
IJIOLIAIKU

Cuna tpenus u e€ Buapl. TpeHue B IpupoJe U TEXHUKE 0,5 becena o pabore ciecaps

3akoH BcemupHOro TtsAroreHus. Cuna Tskectu. IlepBas kocmmueckas | 0,5 Bupryanpnas Oecena. MH)XEHEPbl KOCMHYECKOTO

CKOpPOCTh KOpabJIeCTPOCHUs

HMmynibc MaTepuallbHOM TOUYKM, CHUCTEMbI MaTepuaibHbIX Touek. Mmmynsc | 0,5 Bupryansnas Oecena. [Ipodeccuonanpubie

CWIbL. 3aKOH COXpaHEHUs UMITyjbca. PeakTuBHOE ABM>KEHNE KOCMOHAaBTBl UM HHXEHEPbl  KOCMHYECKOI'O
KOpabJIeCTpOCHUs

[Tpunuun nevictus u KI1JI TemioBoi MalmHsbl 0,5 [Tpodeccrun MaIMHOCTPOUTEINHLHOU OTPACITH

OnexTpuueckuid TOK B pacTBOpax M  paciulaBax  3JeKTpoauTos. | 0,5 becena «OneKTpoNM3HUK BOJHBIX pPAacTBOPOB —

DNEKTPOIUTHYECKAS JUCCOLUALUS. DIEKTPOJIN3 pabouuii B XMMHUYECKOH U METAJUIyprHYECKON
ITPOMBIILITIEHHOCTHY

IIpyHumn pelcTBUS M NIPUMEHEHUE KOHIEHCATOpOB, KomnupoaiapHOro | 0,5 WNuxenep KUII -

anmnapara, CTpyWHOIO NpUHTEpA. DJIEKTPOCTaTHUUYECKas 3aluTa. 3a3eMIICHHUE

3JIEKTPONPUOOPOB

Ypok-koHpepennust "[IpakTudeckoe HCIONB30BAHUE TEIJIOBBIX CBOWMCTB | 0,5 NnxeHep-TeriosHEepreTuK — 4eM 3aHUMaeTcs?

BEIIECTB M MAaTEpUAJIOB B LIEJISIX dHeprocoepexeHus"

AOCOMIOTHAs M OTHOCHUTENbHAS BIAKHOCTh BO3yxa. HachlmenHslil map 0,5 Bupryanpnas sSkckypcus B OUONMOTEYHBIE U
My3eiHble (OoH/IBI

[Tpuniunsl paboThl TemoBbIX asurateneif. Ilaposas typOuna. [[Burarens | 0,5 BupryanpHoe ~ 3HakoMCTBO ¢ mpodeccueit

BHYTPEHHEIO CrOPaHMUsI MaIIMHOCTPOUTEIIS

DKosiornyeckue npo0IeMbl TeIIO3HEPTETHKH 0,5 [Tpodeccus skonora- BaxkHas QuUrypa KakIoro
npeanpustus (0ecena)

DnexTpoABUraresb NOCTOSIHHOTO ToKa. Mcnonb3oBanue aekrpoasurareneid B | 0,5 KTo Takoi »JIEKTPOMOHTEP M €ro OTIMYUSA OT

TEXHUUYECKHUX YCTPONUCTBAX M HA TPAHCIIOPTE. anekTpuka? (becena)

OnbiTel Papasest. 3aKoH neKTpoMarHuTHOM uHAYKuuu. [TpaBuio Jlenna 0,5 DHepreTuk —Mpodeccusi HACTOSIIETO U OYIYIIEro

Onexrporeneparop. CrnocoObl  moiyueHHst  3nekTpudeckod  sHepruu. | 0,5 DHepreTuk —podeccust HaCToALIero U OyaAyIIero

BHGKTPOCTH.HLII/II/I Ha BO300HOBIIIEMBIX HCTOYHUKAX OHCPIUn




TemaTuveckoe NIaHMPOBaHUE

10 kiace
Ko | ot g
Pasnes 1. @u3uka M MeTO/IbI HAYYHOI0 MO3HAHUS 2
1 ®uszuka — Hayka o npupoze. Hayunble MeTOIbl MO3HAHUSA OKPYKAIOLIETO 1 bubnnoreka [HOK
MUpa https://m.edsoo.ru/ff0c32e2
) Ponp u mecto ¢usuku B (GOPMUPOBAHUM COBPEMEHHON HAyYHOW KapTHUHBI 1 bubnuoreka [HOK
MUDPA, B IPAKTHYECKON AEATEIbHOCTH JII0JIeH https://m.edsoo.ru/ff0c33e6
Pa3nen 2. MexaHuka 18
3 Mexanuueckoe ABmKeHHe. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBHIKEHHUS. 1 Bubnuoreka LHOK
Ilepemenienue, CKOPOCTh, YCKOpEHHUE https://m.edsoo.ru/ff0c3508
4 PaBHOMEpHOE NPAMOJIIMHENHOE ABUKEHUE 1 bubamotexa HOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NPAMOIIMHENHOE JBUKECHUE 1 EH6H‘H0TeKa HOK
ttps://m.edsoo.ru/ff0c372¢
6 CBobOogHOE nazieHne. Y cCKopeHrne CBOOOHOTO MaIeHuUs 1 E‘[P‘[ISS:I/{/(EZ?SOO.ru I£0c39cc HOK
7 KpuBonuneiinoe nunxenue. [[BuxeHre MaTepUaIbHOW TOUKH 110 OKPYKHOCTH 1 EH6H‘H0TeKa HOK
ttps://m.edsoo.ru/ff0c3ada
3 IIpunnun orHocurensbHOocTH ['anmines. MHepuuanbHble CUCTEMBI OTCUETA. 1 bubnnoreka [HOK
ITepBsiii 3akoH HeloToHA https://m.edsoo.ru/ff0c3be8
9 Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoit 3akon HetoTona st 1 bubnuoreka [HOK
MaTepUAIbLHONU TOUKH https://m.edsoo.ru/ff0c3be8
10 Tperuii 3axkoH HbI0TOHA 17151 MaTEpUAIIBHBIX TOYEK 1 bubmmorexa HOK
https://m.edsoo.ru/ff0c3be8
. 3akoH BcemupHOro TsaroteHus. Cuna tsokecTtH. [lepBas kocMudeckast CKOPOCTh | EubmoTexa ITOK

https://m.edsoo.ru/ff0c3d00




Bbubnnoreka LHOK
12 Cuna ynpyroctu. 3akoH I'yka. Bec tena 1 https:/m.edsoo.ru/ff0c3e 8
13 Cuna tpenus. Koadpduuuent tpenus. Cuna conpoTUBICHUS NPU JBUKECHUH 1 bubnnoreka [HOK
TeJa B )KUJAKOCTH MJIM ra3e https://m.edsoo.ru/ff0c3£76
14 [ToctynmarenbHoe M BpallaTeNIbHOE JBWXEHHE aOCOIIOTHO TBEPJOrO Tela. 1 bubnnoreka [HOK
MowmeHT cuibl. [1ne4yo cuiibl. Y ciioBust paBHOBECHs TBEPIOTO Tea https://m.edsoo.ru/ff0c41a6
15 NMnynec MaTepHanbHOM TOYKU, CUCTEMBl MaTEpUAIbHBIX TOYeK. Mmimyibc 1 bubnnoreka [HOK
CHJIBL. 3aKOH COXpaHEHUs UMITyJibca. PeakTHBHOE IBHKEHHE https://m.edsoo.ru/ff0c43d6
16 PabGora m momHoCTh cuibl. KuHeTHueckass 3HEpPrusi MaTepUabHOW TOUKH. 1 bubnnoreka [HOK
Teopema 06 M3MEHEHUH KUHETUYECKOW SHEPrUU https://m.edsoo.ru/ff0c4502
17 [TorennuansHast sHeprus. [loreHnmanbHas sHeprus ynpyro aegopMupoBaHHON 1 bubnnoreka [HOK
npyxunbl. IloTeHnManbpHas SHEpPrus Teaa BOIM3HM MOBEPXHOCTH 3eMIIH https://m.edsoo.ru/ff0c461a
IloTenunanbHblE U HEMOTEHUHATbHbIE CHIIBL. CBs3b pabOTHI HETIOTEHIIUAIBHBIX Eubmorexa ITOK
18 ;f;ai{ ;zr:;:;ngprjﬁaﬂnqecxon SHEPrUM CUCTEMBI TeJl. 3aKOH coxpaHeHus | | https://m.edsoo.ru/f0c478c
19 J'Ia60paT0pHa;v1 pabora «MccnenoBanue cBA3M pabOThI CHIIBI C M3MEHEHUEM 1
MEXaHMUYECKON HEPIUHU TeJla HA IPUMEPE PaCTsHKEHUs PE3UHOBOIO KIyTay
20 Konrponbnas pabora no reme «Kunemaruka. JluHamuka. 3aKOHbI COXpaHEHUS 1 bubnmoreka [HOK
B MEXaHUKE https://m.edsoo.ru/ff0c4b74
Pasnea 3. Mosekyasipaasi puznka 1 TepMOIMHAMHKA 24
1 OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUECKON Teopuu. BpoyHOBckoe 1 bubnnoreka [HOK
nswkenue. Auddyszus https://m.edsoo.ru/ff0c4dc2
2 Xapakrep ABIDKCHUS I/I"BSaI/IMO,Z[eI\/'ICTBI/ISI yacTul BemecTsa. Mozjenu CTpoeHUst 1
ra3oB, JKUAKOCTEN U TBEPIBIX TEJ
23 Macca monekys. KonmgectBo Benjecrsa. IlocrosiHHas ABoragpo 1
24 TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp 1
Llenbcus
s Wneanbnsiii raz B MKT. OcHoBHoe ypaBHeHHe MKT | EuGnnorexa ITOK
https://m.edsoo.ru/ff0c4fde
26 AOconioTHasE TeMiepaTrypa Kak Mepa CpeiHed KHHETHYecKoll »sHepruum | 1 bubinoreka LHOK




JBWKEHMSI MOJIEKYJ. YpaBHeHue Menaeneesa-Kianeiipona

https://m.edsoo.ru/ff0c511e

27 3akoH JlanbToHa. ['a30BbIC 3aKOHBI
28 JIaGoparopnast pabota «MccienoBaHue 3aBHCHUMOCTH MEXAY IapaMeTpaMu
COCTOSIHUS Pa3pPEKEHHOI0 ra3ay
29 W3onpoueccs! B UI€IBHOM 'a3e U UX IrpaduuecKoe MpeacTaBIcHUe EH6H_HOTGKa HOK
ttps://m.edsoo.ru/ff0c570e
50 | mowenenin, Kommacerso. senmors - paGora, - Bryrpenan - ovepris ubmiotex LOK
OTHOATOMHOTO HICATBHOTO 1432 ' https://m.edsoo.ru/ff0c5952
31 Buns! Temonepenaun bubmorexa HOK
https://m.edsoo.ru/ff0c5c36
3 VYaenpHas  TemnoéMKocTh  BemecTBa.  KoiaudecTBO  TEIUIOTBI  IIpH bubnnoreka [HOK
Teronepenave. AaradbaTHbI MPOIECC https://m.edsoo.ru/ff0c5¢c36
33 IepBblii 3aKOH TEPMOJMHAMUKY U €T0 IPUMEHEHHE K U30IIPOLIECCaM bubmorexa HOK
https://m.edsoo.ru/ff0c5efc
34 HeoGpatumocTs nporeccoB B pupoae. BTopoii 3aKoH TepMOIMHAMHUKH bubmmorexa HOK
https://m.edsoo.ru/ff0c6230
35 ITpunuun neiicteus u K1 TennoBoit MammHel E‘;ISS:I;/Oni.eeIiiasoo.ru I£0c600a HOK
36 Iukn Kapno u ero KIT/{
37 DKoJIorn4ecKre npo0IeMbl TeIIOOHEPTeTHKH
38 O6o06maromuit ypok «MonekynsipHas ¢puznka. OCHOBBI TEPMOJUHAMUKI E‘f‘[fi?/ﬁ.ee?soo.ru /£0c6938 HOK
39 KonrponsHast pabora mno Teme «MonekynsipHas ¢usuka. OCHOBBI bubnnoreka [HOK
TEPMOTMHAMUKI https://m.edsoo.ru/ff0c6a50
40 [TapooOpazoBanue u KoHaeHcaus. Vicnapenue u KuneHue bubmorexa HOK
https://m.edsoo.ru/ff0c63b6
41 AOCOIOTHAs M OTHOCUTENbHAS BIaXKHOCTh BO3yxa. HachleHHslil map EH6H‘H0TeKa HOK
ttps://m.edsoo.ru/ff0c64d8
42 Teépnoe teno. Kpucrammmyeckne u amopdubie Tena. AHU30TPONHUS CBOMCTB bubinoreka LHOK




kpuctaynoB. Xunkue kpuctauibl. CoBpeMEHHbIE MaT€pHAJIb

https://m.edso0.ru/ff0c6510

43 [InaBnenue u KpucTayuIM3anus. Y jesibHas TernoTa iasneHus. CyOaumanus 1 EH6H‘H0TeKa HOK
ttps://m.edsoo.ru/ff0c6708
44 YpaBHeHHE TEIIOBOTrO OajaHca 1 E‘ftlgs:l;/ﬁ.eeliiasoo.ru IE0c6820 HOK
Pasnea 4. DiileKTpoAMHAMHMKA 22
45 OnexTpuszanus Tea. DIeKTpuUYecKuil 3apsl. J(Ba BUa 3JIEKTPUUECKHX 3aps10B 1 EH6H‘H0TeKa HOK
ttps://m.edsoo.ru/ff0c6bbcc
46 [IpoBOAHMKYM, JUANEKTPUKM W IOJYNPOBOJHUKU. 3aKOH COXPAHEHHUS 1 bubnnoreka [HOK
JIEKTPUYECKOTO 3apsijia https://m.edsoo.ru/ff0c6bec
47 B3aumonericteue 3aps10B. 3akoH Kyiona. ToueuHslil 3JIEKTpUUECKHM 3apsT 1 EH6H‘H0TeKa HOK
ttps://m.edsoo.ru/ff0c6ce4
48 HanpsbxkéaHocts  onexkrtpuyeckoro  moisd.  llpunmun  cynepnosunuu 1 bubnnoreka [HOK
JIEKTPUUYECKUX NoJIeH. JIMHUM HanpsHKEHHOCTH https://m.edsoo.ru/ff0c6df2
49 Pabota cun anekrpoctarudeckoro noist. [lorennuan. PasHocTh moTeHIMAIOB 1 bubmmorexa HOK
https://m.edsoo.ru/ff0c600
50 [IpOBOINHMKY M JUAIEKTPUKU B DJIEKTPOCTATUYECKOM IoJie. JludiiekTpudeckas 1 bubnmoreka [HOK
IPOHHIIAEMOCTh https://m.edsoo.ru/ff0c7018
51 Onexrpoémkocts. Konaencarop 1 E‘ftlgs:l;/ﬁ.eeliiasoo.ru 07126 HOK
5> OneKTpOEMKOCTh  IUIOCKOIO  KOHJEHCAaTopa.  OJHEpPrust  3apsHKEHHOI'O 1 bubnnoreka [HOK
KOHJIEHCATOpa https://m.edsoo.ru/ff0c72c0
53 JlaGoparopnas pabota "M3mepenue 31eKTpoEMKOCTH KOHIeHcaTopa' 1
[IpyHuun pelicTBUS W NPUMEHEHHME KOHJEHCATOpPOB, KONMPOBAJIBHOIO
54 anmnapara, CTpyMHOro IpHHTepa. ODJIEKTpocTaTHdecKas 3alura. 3azemiieHue | 1
JIEKTPOIPUOOPOB
55 DNEeKTpUYECKU TOK, ycloBUsl ero cyimiectBoBanus. [loctosHubiii Tok. Cuna 1
toka. Hanpsokenue. Conporusienue. 3akoH OMa AJis ydyacTKa Henu
56 [TocnenoBarenbHOE, MapaJUIEIbHOE, CMEIIAHHOE COECIMHEHUE IPOBOJHUKOB. 1 bubnuoreka LHOK

JlaGoparopHas pabota «/3yueHne cMemaHHOr0 COSAMHEHHSI PE3UCTOPOBY

https://m.edsoo.ru/ff0c7410




Bbubnnoreka LHOK
57 PaGota u MoITHOCTE ANeKTprudYecKoro Toka. 3akoH Jxoymnsa-Jlenna 1 https:/m.edsoo.ru/F0c7838
o | e o el () et e Kol | s oK
SaMBIRAHIC. oparopras pabot p https://m.edsoo.ru/ff0c7ae0
BHYTPEHHET'O CONPOTHBIICHHSD)
59 DneKTpoHHas POBOJIUMOCTb TBEPIBIX  METAJIIOB. 3aBUCUMOCTh 1
COIIPOTHBIICHUS] METAJIJIOB OT Temreparypbl. CBepXIpOBOIUMOCTh
60 OnexTpuueckuil ToK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX IyUKOB 1
[TonmynpoBoHUKH, UX COOCTBEHHAs U MPHMECHAas MPOBOIUMOCTb. CBoMcTBa bubnnoreka [HOK
61 1
p—n-nepexoa. [TonynpoBogHUKOBEIE TPUOOPHI https://m.edsoo.ru/ff0c84ae
62 OnexTpuueckuid TOK B pacTBOpax M  paciulaBax  3JIEKTPOJIMUTOB. 1 bubnnoreka [HOK
DJIEKTPOIUTHYECKAs TUCCOIMALINS. DIISKTPOIIN3 https://m.edsoo.ru/ff0c82ba
63 Onektpuyeckuii TOK B razax. CaMoOCTOSTENbHBIM W HECaAaMOCTOATENbHbBIN 1 bubnmnoreka HOK
pazpsan. Monnust. [Tna3zma https://m.edsoo.ru/ff0c84ae
64 DneKkTpuueckue NpudOpbl M YCTPOMCTBA M MX MPAKTUYECKOE NMPUMEHEHHE. 1 bubnnoreka [HOK
[TpaBusa TeXHUKH 6€30aCHOCTH https://m.edsoo.ru/ff0c86fc
65 Oo6o0maromuit ypox «IeKTpOANHAMHUKA 1 bubsmotexa HOK
HIAToTHH Yp poA https://m.edsoo.ru/ff0c88be
KonrponsHast  pabora mo  Tteme  «Onekrpoctatuka.  llocTosHHBIN bubnnoreka [HOK
66 . 1
ANEKTpUYeCKUil TOK. TOKHM B pa3ITUYHBIX CpPeiax» https://m.edsoo.ru/ff0c8a8a
. bubnuoreka [HOK
67 Pesepaitbiit ypok. ! https://m.edsoo.ru/ff0c8c56
. . bubnuoreka LHOK
68 PezepBHblit ypok. O6o0maronuii ypok no remam 10 kiacca 1 https://m. edsoo.ru/f0c8 e
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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