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IHHOACHUTEJIBHAA 3AIIUCKA

[IporpamMma no ¢usmnke 6a30BOro ypoBHsI Ha ypOBHE CpeIHEro o0Iero oopazoBaHus
pa3paboTaHa Ha OCHOBE:!

-DenepanbHOro TOCYIAPCTBEHHOIO 00Pa30BaTEIbHOIO CTaHAApTa CPEIHEro OOIIEero
oOpa3oBaHus (YTBEpKICH MpUKa3oM MwuHHCTEpcTBa 00pa3oBaHUs U Hayku Poccuiickoii
Oenepanun ot 17 mas 2012 r. Ne 413 |, ¢ U3MEHEHUSIMU, BHECEHHBIMU MpPHUKa3aMU
MunucrepcTBa 0o0pazoBanus 1 Hayku Poccuiickoii @enepanuu ot 29 nexadpst 2014 . Ne 1645,
ot 31 nmekabpst 2015 r. Ne 1578, ot 29 urons 2017 r. Ne 613, npukazamu MuHuCTEpCTBA
npocsemieHust Poccuiickoit @enepannu ot 24 centsiops 2020 r. Ne 519, ot Il nexabps 2020 r.
No 712 u ot 12 aBrycra 2022 1. No 732,

--OenepanbHON  00pa30BaTEIBHONW MPOrPaMMBI  CpeaHETO o0mero oOpa3oBaHUS,
yTBepkAEHHON mprkazoM Munucrepctsa [lpocsemenus Poccun ot 18.05.2023r. N 371 "O6
yTBEepKIeHHH (hesiepaibHOi 00pa30BaTEIbHOM MPOTPAMMBI CPETHETO OOIIETO 00pa30BaHUSY.

Copepxanuie mporpamMmbl Mo (QHU3UKE HAMpaBICHO HA (POPMUPOBAHUE E€CTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaromuxcst 10-11 kiaccoB npu 00y4ueHnu ux gusnke Ha 6a30BOM
YpPOBHE Ha OCHOBE CHCTEMHO-ACITENbHOCTHOrO mnoaxoxa. IIporpamma mo ¢usnke
cootBeTcTBYeT TpeboBaHusM GPI'OC COO k miuaHUpyeMbIM JHUYHOCTHBIM, MPEIAMETHBIM U
MeTanpeIMETHBIM pe3ylbTaTaM O00y4YeHHs, a TAK)KE YUUTHIBAET HEOOXOIMMOCTb peain3aluu
MEXITPEAMETHBIX CBSA3EH (PU3UKHU C €CTECTBEHHO-HAYYHBIMH Y4€OHBIMU TIpenMeTamu. B Heit
OTIPEETISAIOTCA OCHOBHBIE 1SN U3Yy4eHUs (U3UKH HA YPOBHE CPEHEr0 00111ero oopa3oBaHus,
IUTAHUPYEeMBbIE pPe3yJbTaThl OCBOCHHS Kypca (HM3HMKH: JIHMYHOCTHBIE, METaIlpeIMETHEIE,
npeaMeTHbIe (Ha 0a30BOM YpOBHE).

[Iporpamma no (pu3KKe BKIIOYAET:

® [IaHUpyEMbIEe Pe3yJbTaThl OCBOCHHS Kypca (pu3mku Ha 0a30BOM YpPOBHE, B TOM

qHclie IPeIMETHBIE pe3yabTaThl IO TOJaM 00yUYEHUS;

e cojepkanue yueoHoro npeamera «dusukay mo rogam oOydeHus.

dusnka Kak Hayka O Hanbosee OOIMMX 3aKOHAX MPUPOJBI, BHICTYMAas B KayeCTBE
yuyeOHOro TmpeaMera B IIKOJE, BHOCHT CYHICCTBEHHBIH BKIAJ B CHUCTEeMY 3HaHUN 00
okpyxkatomeMm mupe. [IKoNbHBIH Kypec QU3HKKA — CHCTEMOOOPA3YIOMUNA ISl €CTECTBEHHO-
HAy4YHBIX Y4EOHBIX TPEIMETOB, MTOCKOIBKY (PU3NYECKUE 3aKOHBI JIEXKAT B OCHOBE MPOIIECCOB U
SIBJICHUHM, HW3y4aeMbIX XHMHEH, Ouosoruei, ¢uzmdeckoil reorpadueil M acTpoHOMUEH.
Hcnonb30BaHne M akTUBHOE MpUMEHEHHE (DU3MUECKUX 3HAHWUN OIpenessieT XapakTep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B cepe IHEPreTUKU, TPAaHCIIOPTa, OCBOEHUS KOCMOCa,
MOJIy4eHHUs HOBBIX MaTEpHUaloB C 3aJaHHBIMU CBOWCTBaMHU W Apyrux. V3ydenuwe ¢Guznku
BHOCUT OCHOBHOM BKJIaJd B (opMHpOBaHME €CTECTBEHHO-HAy4YHON KapTHHBI MHpa
oOyuatomuxcsi, B (opMupoBaHHE yMEHUN NPUMEHSATh HAYYHBI METOJ TO3HAaHUS TPHU
BBITIOJTHCHUHN UMU YYEOHBIX UCCIICTOBAHUI.

B ocHOBY kypca ¢u3MKH A7 YpOBHS CpeqHEero oOIiero o0pa3oBaHUs MOJOXKEH PsI
uJel, KOTopble MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €0 MOCTPOCHUS.

Hoes yenrocmnocmu. B COOTBETCTBUM C HEHM KypC SBISETCS JJOTHUECKU 3aBEPILIEHHBIM,
OH COJIEPKUT MaTeprai U3 BCeX pa3/esioB (PU3UKHU, BKIIIOUAET KaK BOIPOCHI KIIACCUYECKOM, TaK
U COBPEMEHHO! (PU3UKH.

Hoes cenepanuszayuu. B cooTBeTcTBUM ¢ Hel MaTepuan Kypca (U3HKH OOBEIUHEH
BOKpYT (u3udeckux Teopuil. Beayumm B Kypce siBIsieTcs JOPMUPOBAHUE MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pHH, BEIIECTBE U TIOJIC.



Hoes  eymanumapuzayuu. EE  peanuzamus  OpeanoyiaracT  HCIOIb30BaHUE
FYMaHUTapHOTO MOTEeHIHada (U3MUECKON HAyKH, OCMBICICHUE CBS3H Pa3BUTHS (UBMKHU C
pa3BUTHEM OOIIECTBA, & TAK)KE C MUPOBO33PEHUSCKUMH, HPABCTBEHHBIMU U YKOJIOTHUECKUMU
npoOeMaMu.
Hoes npurnaonoti nanpasnennocmu. Kypc ¢GU3MKH Mpeanojaraet 3HAKOMCTBO C
HIUPOKUM KPYrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN H3YyYEHHBIX TEOpUd U
3aKOHOB.
Hoes skonocuzayuu peamnsyercs IMOCPEICTBOM BBEICHHS SJIEMEHTOB COACpKaHMUS,
MOCBSIIEHHBIX KOJOTHYECKUM MPOOIEMaM COBPEMEHHOCTH, KOTOPHIE CBS3aHBI C Pa3BUTHEM
TEXHUKH U  TEXHOJNIOTHH, a Takke OOCYXKIeHHs  MpoOJeM  pPaluOHAIBHOIO
MPUPOJIOTIONB30BAHUS U SKOJIOTUYECKON 0€30MacHOCTH.
Crep)KHEBBIMU 3JIEMEHTaMU Kypca (PM3HKU Ha YpOBHE CpPEJHEro olIiero oopa3zoBaHus
SABISIOTCS pu3ndeckue Teopun ((hopMupoBaHHE MPEACTABICHUN O CTPYKTYPE MOCTPOCHHS
¢dbusnueckoil teopuu, ponu (yHIaMEHTAIbHBIX 3aKOHOB W TMPUHIUIOB B COBPEMEHHBIX
MIPEJICTABJICHHUSIX O TMIPUPOJIC, TPAHUIIAX TIPUMEHUMOCTH TEOPHA, JIsl ONTMCAHUS €CTECTBECHHO-
HAyYHBIX SIBJICHUI U MPOIIECCOB).
CHCTEeMHO-IeATeIILHOCTHBIN MOAX0 B Kypce (U3UKH PeaTu3yeTcsl MPEeKIE BCEro 3a
CU€T OpraHMu3aIuy SKCIePUMEHTAIBHON JedaTeabHoCTH oOyuatonuxcs. [ljis 6a30BOro ypoBHs
Kypca (U3MKH — OTO WCIOIB30BAHUE CHCTEMbl (POHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JabOpaTOpHBIX paboT, KOTOPBIE B MporpaMMe 1o ¢pu3nke o0beAUHEHBI B
OOIIMI CIUCOK YYCHHUYECKUX MPAKTUYSCKUX paboT. BeigencHue B yKa3aHHOM TICpEYHE
1abopaTopHbBIX paboT, MPOBOJIUMBIX JI KOHTPOJS M OLEHKH, OCYIIECTBIISECTCS YUaCTHUKAMU
00pa30BaTeNLHOTO IPOIecCa HCXOJs M3 OCOOCHHOCTEH IUIAHUPOBAHUS W OCHAIICHHS
kabunera ¢usuku. IIpu 3ToM obOecreunBaeTcss OBJaJeHHE OOYYAIOUIUMUCS YMEHUSMU
MPOBOJNTh KOCBCHHBIE W3MEPECHUS, WCCICIOBAHUS 3aBUCHUMOCTEH (DM3MUYECKUX BEIIHYUH U
MTOCTAHOBKY OIIBITOB IO MPOBEPKE MPEAT0KEHHBIX THIIOTES.
Bonbpiioe BHUMaHUE yIeaseTcsl peIIeHUI0 pacuEéTHRIX M KAYeCTBEHHBIX 3a1a4. [Ipu aTom
JUIS pacu€THBIX 3a/lad MPUOPUTETOM SIBISIOTCS 3aJadyd C SBHO 3aJaHHON (u3mueckoi
MOJIETIBIO, TTO3BOJISIONINE TPUMEHSTh U3YUYEeHHBIC 3aKOHBI U 3aKOHOMEPHOCTH KaK W3 OJIHOTO
pasnena Kypca, TaKk U UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3fenoB. JlJis KaueCcTBEHHBIX 3a/1a4
MIPUOPUTETOM SIBJISIOTCS 3aJaHusl Ha OOBSICHEHWE NPOTCKAHUS (U3MUYSCKUX SIBICHUU U
MIPOLIECCOB B OKPY>KaIOIIeH KU3HU, TpeOyrolre Bpi0opa (GrU3MUecKoi MOAETH I CUTYaIlHH
MIPAKTUKO-OPHEHTHPOBAHHOTO XapaKTepa.
OCHOBHBIMU 1IENIIMU U3Y4YEeHUS (PU3UKHU B 00IIeM 00pa30BaHUU SBISIOTCS:
e (opmupoBaHue WHTEpPeca M CTPEMIICHUS OOy4aromUXcs K HAYYHOMY H3yUYCHHIO
MIPUPOJIBI, PA3BUTHE UX WHTEIUICKTYATBHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

e pa3BUTHE TMPEACTABICHUI O HAYYHOM METOAe TMO3HaHus M (OPMUPOBAHUE
HCCIIEIOBATENIECKOTO OTHOIICHUS K OKPYXKAIOITUM SIBJICHUSIM;

e (opmupoBaHWE HAYYHOIO MHPOBO33PCHHS KaK pe3yjabTaTa H3y4eHUS OCHOB
CTPOCHHS MaTepuH B (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opmupoBaHue yMeHUIl OOBICHITH SIBICHUS C HCIONIB30BAaHUEM (PUINIECKUX

3HAHUU U HAYYHBIX JI0KA3aTENIbCTB;

e (opmupoBaHWE TPEACTABICHUH O poOMU (PU3UKH IS PA3BUTHS  JIPYTHX

€CTECTBCHHBIX HAayK, TEXHUKH U TEXHOJOTHH.

JlocTuxkeHne 3TUX IeNiel 00ecTieunBaeTCsl PEIICHUEM CIEIYIOINX 3a/1a4 B Mpoliecce
M3y4deHus Kypca GU3UKUA Ha YPOBHE CPEIHETO 001Iero 00pa3oBaHus:



e npuoOpeTeHHe CUCTeMbl 3HAaHUKW 00 OO0muX (U3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHSIX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJEKTPOINHAMHUKY,
KBaHTOBYIO (DPM3UKY U 3JIEMEHTHI aCTPOPUUKH;

e (opMHUpOBaHME yMEHHUIl NPUMEHATH TEOPETUUYECKHUE 3HAHUS IS OOBICHCHHS
¢u3NYeCKUX SBJICHUN B NPHUPOJAE W JUIA NPHUHATHUS NPAKTHUECKUX PEIICHUH B
MOBCEIHEBHOM JKU3HH,

® OCBOCHHME CIIOCOOOB pELICHUs Pa3IMYHBIX 337ad C SBHO 3aJaHHON (hU3MYecKOi
MOJICNIBbIO, 3aJad, MOJAPa3yMEBAIOIIUX CaMOCTOSTENbHOE CO3JaHue (pru3nyeckon
MOJIETIH, aJICKBAaTHOM YCIIOBUSIM 3a/1a4H;

¢ TOHMMaHHE (PU3MUYECKUX OCHOB U MPHHLMUIIOB JCHCTBHUS TEXHHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKHX MPOIECCOB, UX BIUSHUS HA OKPYXKAIOILIYIO CPELY;

® OBJQJCHHE METOAAMU CaMOCTOSITEIBHOTO IUIAHUPOBAHUS W IPOBEACHUS
(GU3NYECKUX  OKCIEPUMEHTOB, AaHAIW3a M  HMHTEPHpEeTanud  HUH(POpPMAIHH,
oTpesieNieHus! JOCTOBEPHOCTHU MOJIyUEHHOTO Pe3ylbTara;

® CO3/laHWe YCIOBHH JUIi Pa3BUTHUA yMEHUH TPOEKTHO-HCCIIEI0BATEILCKOM,
TBOPYECKOH AESITEIBHOCTH.

Ha uzyuenue ¢usuku (0a30BbIii ypOBEeHb) Ha YPOBHE CpelHEro odiero oopa3zoBaHus

orBoautcs 136 yacoB: 10 68 wyacoB (2 waca B wmememwo) B 10-11 kmacce
B umemsix ¢dopMupoBaHus y HIKOJBHUKOB CHCTEMbI 3HAaHHM, OCO3HAHHBIX HAaBBIKOB
0€30MacHOTO y4acTHsi B JIOPOKHOM JBM)KCHUH, CHI)KCHHUS JIOPOKHO-TPAHCIOPTHBIX
MIPOUCIIECTBUI C y4acTUEM JEeTei, BOCHUTAHHUS OTBETCTBEHHOCTH 3a 0€30MacHOCTb CBOEH
KU3HH U KU3HU JAPYTHX JIO/EH, TOTPEOHOCTH B COOJIIOICHUN MTPABHII JOPOKHOTO JIBHKCHHUS
conepkanue ydeOHoro mnpeamera «®Du3nKay JOMOJHEHO BOMpOcaMH OE30MacHOCTH
TOPOKHOTO JIBYDKEHUSL.

B nemsx dopmupoBanusi pruHaHCOBOM IPaMOTHOCTH YYAIlIUXCS COAEpXKaHUE YyIeOHOTO
npeamera «Pu3nKa» JOMOIHEHO COJCPKAHUEM TEM, CIIOCOOCTBYIOMIMX (OPMHPOBAHUIO Y
yJaluxcs KOMITETEeHIINH B obsactu OroKera U ¢uHaHCOB.

B muensx ¢opMupoBaHHMs HETaTHBHOTO OTHOIICHUS K KOPPYIIUHU, TOTYYSHUS

MPAKTUYECKUX COLMATbHBIX HABBIKOB M KOMMYHUKAIIMOHHBIX YMEHUH, MO3BOJISIFOIINX
n30eraTh KOPPYIMIIMOHHBIX IPAKTUK, CoJiep)aHne ydeOHoro nmpeamera «Pu3nkay TOTOITHEHO
BOMNPOCAMHU AaHTUKOPPYIIIMOHHON HAIIPAaBIEHHOCTH.

COIEPKAHUE OBYYEHMUSA

10 KJIACC



Pazjnen 1. dusuka u MeTOAbI HAYYHOT0 MO3HAHUSA
®duszuka — HayKa o npupojae. Hayunsie MeToIbl MO3HAHUS OKpYkKaroliero Mupa. Ponb
IKCIIEPUMEHTA U TEOPHUH B MPOIIECCE TTO3HAHUS MPUPOABI. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue pu3nuecKux siBIeHU u nmpoueccoB. Hayunsie runoressl. @usznueckue
3aKOHBI ¥ TEOPUU. | paHHIIBI MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpUHIIMIT COOTBETCTBUSI.

Ponbp u mecto ¢usuku B pOpMHUPOBAHUU COBPEMEHHOW HAyYHON KapTHUHBI MHpa, B
IIPaKTUYECKON AESITETbHOCTH JIIO/IEH.

Jlemoncmpayuu
AHanorosbsie ¥ UPPOBLIC U3MEPUTEIBHBIE TIPUOOPHI, KOMITBIOTEPHBIE TATYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aBukeHHe. OTHOCHUTEIBHOCTh MEXaHUYECKOro JBHKeHHsd. Cucrema
orcuéra. Tpaekropus.

[lepemerienue, CKOpPOCTh (CpelHsss CKOPOCTb, MTHOBEHHAsi CKOPOCTb) M YCKOpPEHHUE
MaTepUaIbHOU TOUKU, X IPOEKIIUN Ha OCU cUCTeMBbl KoopAuHaT. CliojkeHue nepemMeIieHuii u
CJIO’KE€HUE CKOPOCTEM.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBMXKeHHE. [ paduku 3aBUCHIMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IyTU U NIEPEMELICHUSI MaTEPUAIIbHOW TOUKU OT BPEMEHH.

CBoOogHOe mazieHne. Y CKopeHrne CBOOOTHOTO TaICHUS.

KpuBonuneliHoe nBuxeHue. J[BUKEHUE MAaTepUaTIbHONM TOYKHA IO OKPYXHOCTH C
ITIOCTOSIHHOM II0 MOJYJIKO CKOPOCTBIO. YTJIOBasi CKOpPOCTb, JIMHEHHass ckopocTh. [lepuon u
yactoTa oOparieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckue ycTpoOMCTBa M IPAKTHYECKOE IPUMEHEHME: CIUIOMETp, ABUKECHUE
CHaps0B, LIETIHbIE U PEMEHHBIE MTEpEauH.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, UILTFOCTPALIMS KUHEMATUUECKUX XapaKTEPUCTUK JBHKECHHUSL.

[IpeoOpa3oBanue ABMKEHHUM C UCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

Habntonienue aBrxeHus Tena, OpoleHHOTro Mo/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOIHOTO MaACHUs.

Hamnpasnenue ckopocTy py JBUKEHUN IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yueHnne HepaBHOMEPHOTO IBMKEHUS C LIEJIBIO ONPEIEICHUSI MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOLIEHUS  MEXAY  NYTAMH, [POHAECHHBIMM  TEJIOM 32
IIOCJIEIOBATEIbHBIE PABHBIC NPOMEXYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JBUKEHUU C
Ha4aJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3yuenne nBUKEHUS MAPUKA B BI3KOU KUIKOCTH.

Nzydenue nBuxkeHus Teia, OpOIMIEHHOTO TOPU30HTATBHO.

Tema 2. /lunamuxa

[Ipuaiun ortHocutTenbHOcTH ['anunes. IlepBeiii 3axkoH Hprorona. MHepuuanbHbie
CUCTEMBI OTCUETA.

Macca tena. Cwna. IlpuHuun cynepno3unuu cui. Btopoli 3akoH HeroTtona nms
MaTteprabHON TOUKHU. TpeTuit 3akoH Hpl0TOHA [171 MaTepHaIbHBIX TOYEK.

3akoH BceMupHoro Tsarotenus. Cuna tspkectu. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.



Tpenne. Buasl TpeHust (mokosi, CkoyibkeHust, kauenusi). Cuna tpenusa. Cyxoe TpeHue.
Cuna TpeHus CKOJBXKEHUS U cujga TpeHus mnokos. Koosdpdunuent tpenus. Cuna
COMPOTHUBIICHUS MIPU ABUKECHUU TeJIA B )KUJKOCTH UJIH Tas3e.

[ToctynaTensHoe U BpamareabHOE ABHKEHHE aOCOIIOTHO TBEPAOIO Tela.

MoMEHT cuiabl OTHOCUTENIBHO OcH BpamieHus. Ilnedo cuibl. YciaoBus paBHOBECHS
TBEPJIOTO TENA.

TexHuueckue yCTpOMCTBA M MPaKTUYECKOE MPUMEHEHHE: MOMAIIMITHUKY, IBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHMEe MHEPLUH.

CpaBHeHuE Macc B3aMMOJEHCTBYIOIUX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cuit.

CnoxxeHue CHil.

3aBHCHUMOCTB CHIIBI YIIPYTOCTH OT Je(OpMaLInH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOAbEME U NaJACHUU.

CpaBHeHHUE CUJI TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHUS.

VYcnoBust paBHOBecusi TBEpAOro Tena. Bunibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3ydenue nBuxenust Opycka 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOLIUX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmaluu.

HccnenoBanue ycnoBuii paBHOBECHS TBEPIOTO TeJla, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHvl coxpanenus ¢ MexaHuke

Nmmynsc maTepuanbHOM TOUKH (TeIa), CHCTEMbI MaTepUaIbHBIX TOUYEK. MIMIyIbe CHItb
Y U3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHMS UMITyJbca. PeakTUBHOE IBUKEHUE.

Pabora cuibl. MOIITHOCTH CHJIBI.

Kunetnueckas sHeprusi MarepuaibHON Touku. Teopema 00 U3MEHEHUH KWHETHYECKOU
SHEpPTUH.

[TorenumansHas oHeprus. [loTeHuumanbHas sHeprus ymnpyro aehOpMUPOBAHHON
npyxuHsl. [loTeHnnanbHas sHEprus Tena BOJINU3HU MOBEPXHOCTH 3EMIIH.

[ToTeHnmanpHble U HEMOTEHIIMANbHBIE CHIIBL. CBS3b paOOTHl HEMOTEHIIUATIBHBIX CHII C
W3MEHEHHEM MEXaHUYECKOH HHEpruM CHCTEMbI Tell. 3aKOH COXPAaHEHUS MEXaHUYeCKOH
SHEPTHUH.

VYupyrue u Heynpyrue CTOIKHOBEHHMS.

TexHndeckue ycTpocTBa U MPAKTUYECKOE IPUMEHEHHE: BOJIOMET, KOMED, IPYKUHHBIN
MIUCTOJIET, IBUKECHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE ABUXKEHUE.

[lepexon nmoTeHNIMAIBLHON YHEPTHH B KHHETUYECKYIO H 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3ydyenue aOCONIIOTHO HEYNPYroro ynaapa ¢ MOMOULIbIO JBYX OIMHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CUJIBI C U3MEHEHHEM MEXaHHYECKON SHEepruu Teia Ha
MIPUMEPE PACTSHKEHUS PE3UHOBOTO JKI'yTa.

Paspnen 3. MoaekyasipHast GU3MKa ¥ TEPMOAUHAMHMKA



Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopul

OCHOBHBIE TOJIOKEHHUSI MOJEKYJISIPHO-KMHETHUYECKOM TEOpPUM W UX ONBITHOE
obocHoBaHue. bpoyHnosckoe amxenue. Auddysus. Xapakrep IBHKEHUS U B3aUMOJICHCTBUS
YacTUIl BelecTBa. MoJenu CTpPOEHHUS Ta30B, XKUAKOCTEH W TBEPIBIX Tel U OOBICHEHUE
CBOWCTB BEILIECTBA HA OCHOBE ATUX Mozenel. Macca u pasMepbl Monekyd. KomanuectBo
BemiecTBa. [locrosnnas ABorajpo.

TemnoBoe paBHoBecue. Temneparypa u €€ nzmepenue. llkana remneparyp Llenbcus.

Mopenb naeanbHOro raza. OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-KUHETUYECKON TEOPUH
uaeadbHOro ra3a. AOCONIOTHAas TeMIepaTypa Kak Mepa CpelHed KHHETUYEeCKOH SHepruu
TEIUIOBOTO JBWXEeHUs d4actull rasa. Illkama rtemmnepatyp KenbBuHa. ['a30BbIe 3aKOHBI.
Vpasuenue MenneneeBa—Knaneiipona. 3akon Jlanprona. M3ompoiieccsl B UieaibHOM rasze ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM  BelecTBa. ['paduyeckoe MpencTaBICHHE H30IMPOLIECCOB:
u30TepMa, U30Xo0pa, n3obdapa.

TexHuueckue ycTpoiicTBa U MpaKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnpIThI, TOKa3bIBAIOIIUE AMCKPETHOE CTPOCHHME BellecTBa, ¢GoTtorpaduu MOIEKY
OPraHUYeCKUX COCTMHECHUH.

OmnpiTel 10 AU Py3Un KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBUIKECHHUS.

Mopgaens onbiTa [lTepHa.

OnbIThI, JOKa3bIBAIOLIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Mopenb, HIUTIOCTPUPYIOLLAs IPUPOLY IaBJICHUS ra3a Ha CTEHKHU COCya.

OnbIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSTHUS U/1€aJIbHOTO ra3a, U30IpOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

Omnpenenenre Macchl BO3[yXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MepeHuil o0béma
KOMHATBI, IABJIICHUS U TEMIIEPATYpPbl BO3/lyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMeTpaMU COCTOSIHUS pa3peKEHHOI0 Tra3a.

Tema 2. Ocnoevt mepmoounamuku

TepmoanHaMuueckas cucreMa. BHyTpeHHss SJHEprus TEpMOANHAMUYECKON CUCTEMBI U
crniocoObl €€ n3mMeHeHust. KonnuecTBo TemnoTsl 1 paboTta. BHyTpeHHss SHeprus 0AHOAaTOMHOTO
uJealbHOTO Ta3a. Buasl Teronepenayu: TEIUIONPOBOAHOCTb, KOHBEKLHUS, H3JIyuy€HUE.
VY nenpHas TEIUIOEMKOCTD BelllecTBa. Koln4yecTBo TEMIIOTHI IPH TEIIONEPEaAUE.

[Tonstue o0 agmabatHom mporecce. IlepBblit 3akoH TepMmoauHamuku. [IpumeHnenue
NEPBOT0 3aKOHA TEPMOJMHAMMKH K H3oIpoleccaM. ['paduueckass uHTepnperanust padoTsl
rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOpaTuMoCTh MPOLeCcoB B IPUPOJE.

TennoBele MamuHbl. [lpuHnunel aelcTBUs TemaoBbIX MamMH. [IpeoOpazoBaHus
SHEpPruu B TEIUIOBBIX MamuHax. KosdduuueHT mone3Horo neHCTBHs TEIIOBOW MallMHBI.
Huxkn Kapuo u ero kodpQGUIMEHT TOJIE3HOTO JACHCTBUA. IKOJOTUYECKHE MPOOIIEMBI
TEIIOPHEPTETUKH.

TexHuuyeckue yCTpoHCTBA M TNPAKTUYECKOE IMPUMEHEHHE: JBUTaTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpEHHEH »HEpPruu Tena MpH COBEPIIEHUH paldOThI: BBUIET MPOOKHU M3
OYTBUIKU TOJ ACHCTBHEM CXKaTOro BO3AyXa, HarpeBaHHe 3(upa B JIATYHHON TpyOke MyTEM
TpeHUst (BUICOIEMOHCTPAIIHS).

N3meneHre BHyTpeHHEH 3Hepruu (TemrepaTyphl) Teja Ipu TeIionepeaaye.

OnpIT Mo aguabaTHOMY PACHIMPEHUIO BO3yXa (OMBIT C BO3YIIIHBIM OTHUBOM).



Mogenu mnapoBoi TYpOMHBI, JBUTATeNs BHYTPEHHETO CrOpaHUs, PEaKTHBHOTO
JIBUTATEJIS.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3Mepenne yienbHOM TEMIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazoevie nepexoonvt

[lapooOpa3zoBanne u KouaeHcauusa. Mcmapenue wu kunenue. AOCOMOTHAasE U
OTHOCUTENIbHAsl  BJIAXHOCTb  BO3Jayxa. HacelueHHbli map.  YjaenbHas — Terwiora
napoo0Opa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT AaBJICHUS.

Teépmnoe teno. Kpucrammmueckue u amopdHble Tena. AHU3OTPONHUS CBOWCTB
kpuctaios. XKuakue kpuctaibsl. CoBpeMeHHbIe MaTepuaibl. [1naBinenne u kpuctanin3anusi.
VY nenpHas Temora miasnenus. Cyonumanus.

VYpaBHeHHe TEII0BOro OanaHca.

TexHnyeckue ycTpoHCTBa M NMPAKTUYECKOE NPUMEHEHUE: TMTPOMETP U ICUXPOMETP,
KaJIOpUMETpP, TEXHOJOTUU TIOJy4YeHUS COBPEMEHHBIX MaTepualioB, B TOM 4HCIE
HaHOMAaTepHaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HAaCBIIIEHHBIX [1APOB.

Kumnenve npu MOHM>KEHHOM JJaBJICHHUH.

Crioco06bl U3MEPEHHS BIAKHOCTH.

Habmroienne HarpeBaHus ¥ MJIaBICHUS KPUCTALTHYECKOTO BEIIECTBA.

JleMOHCTpalys KpUCTalIoB.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue OTHOCUTENBHON BIaKHOCTH BO3/1yXa.

Pa3znen 4. DiekTpoauHamMuKa

Tema 1. Inekmpocmamuka

OnexTpuzanus Tell. OJEKTPUYECKHM 3apsa. [lBa Buaa DIIEKTPUYECKUX 3apsJlOB.
[IpoBOAHMKY, TUANEKTPUKH U TIOTYTIPOBOIHUKU. 3aKOH COXPAHEHUS IEKTPUUYECKOTO 3aps/ia.

B3aumopeiicteue 3apsanoB. 3akoH Kynona. TodeuHblli D2IEKTPUYECKHH  3apsin.
Onextpuueckoe mnone. Hanpsx€HHOCTh 3nexkTpuueckoro mnojis. [IpuHmun cynepno3unuu
JIEKTPUYECKUX MOJIeH. JINHUY HANPSPKEHHOCTU MIEKTPUUECKOTO MOJIA.

Pabora cun osnekrpocratudeckoro moina. [lorennuan. Pa3HOCTh TOTEHITMAIOB.
IIpoBomHMKM ¥  JOUOIEKTPUKH B DJIEKTPOCTATUYECKOM  Tmoyie.  JludyekTpudeckas
MIPOHUIIAEMOCTb.

OnexTpoéMkocTh. KoHzeHCcaTOp. DNEKTPOEMKOCTD INIOCKOTO KOHJIEHCATOpa. JHEPTus
3apsKEHHOI0 KOHJIEHCATOopA.

TexHu4eckue ycTpoiCcTBa U NMPAKTUYECKOE MPUMEHEHHE: DIIEKTPOCKOIL, dJIEKTPOMETP,
AJEKTPOCTATUYECKAs 3aIUTA, 3a3€MJIEHHE JIEKTPONPHUOOPOB, KOHAECHCATOP, KOMUPOBAIbHBIN
anmnapar, CTpyWHBINA IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U NIPUHIUIT ACUCTBUS JIEKTPOMETPA.

B3anMopeiicTBre HadIEeKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE M0JIE 3apsyKEHHBIX TEII.

[IpoBOIHMKY B 3EKTPOCTATHYECKOM IIOJIE.

DnexTpocTaTUYecKas 3aluTa.

JIMDIIEKTPUKH B 3JIEKTPOCTATHYECKOM IIOJIE.

3aBUCUMOCTb JIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCAaTopa OT IUIOIIAAW IUIACTHH,
PacCTOSIHUS MEXIY HUMH M TU3JIEKTPUIECKON IPOHNULIAEMOCTH.



OHeprus 3apsKEHHOI0 KOHAEHCAaTOopa.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. [locmoannwiit 3nexkmpuveckuii mok. Toxu 6 paznuunvix cpedax

DNEeKTPUUECKUH TOK. YCJIOBMSI CYLIECTBOBAHMSI JIEKTPUYECKOro ToKa. McTouHuMku
Toka. Cuna toka. [IocTosIHHBIN TOK.

Hanpspokenune. 3akon Oma i1 yyacTka LETH.

DnekTpruyeckoe CONPOTHUBIICHUE. VY nenbHOE CONPOTHUBIICHUE BEILECTBA.
[TocnenoBarenbHOE, apauIEIbHOE, CMEIIAHHOE COEAMHEHNE IPOBOHUKOB.

Pabora anexkrpudueckoro Ttoka. 3akoH Jxoyms—JIeHma. MoOUTHOCTh 3JIEKTPUUYECKOTO
TOKa.

DNEeKTpOoABMKYIIAs CUJIa U BHYTPEHHEE CONPOTUBIIEHHE MCTOYHUKA TOKA. 3akoH OMa
JUTS TIOJTHOM (3aMKHYTO#) anekTpruyeckoi nenu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasi MPOBOAMMOCTb TBEPABIX METAUIOB. 3aBHUCHUMOCTb CONPOTUBIICHUS
METAJIJIOB OT TemrepaTypsl. CBEpXIpOBOIUMOCTb.

DneKkTpruyecKkuil TOk B Bakyyme. CBONCTBA 3I€KTPOHHBIX ITyYKOB.

[TonynpoBonnuku. CoOCTBEHHass M MpPUMECHas MPOBOAMMOCTH MOJYIPOBOJIHUKOB.
CgoiicTBa p—n-niepexona. [lomynpoBoJHUKOBBIE TPHOOPHI.

DNeKTpUUECKUd TOK B pacTBOpax M pacijiaBax 3JEKTPOJUTOB. DJIEKTPOJIUTUYECKAsS
aucconuanus. JIeKTpoIIn3.

OnexTpuueckuid TOK B razax. CaMOCTOSTENBbHBII M HECAMOCTOSITENIbHBIN pas3psi.
Monnus. [nazma.

TexHuuyeckue ycTpoOHCTBA U NIPAKTHUUECKOE IPUMEHEHHUE: aMIEepMETp, BOJIBTMETP,
peocTaT, HCTOYHUKH TOKA, JJIEKTpOHArpeBaTelIbHbIE MPHOOPHI, SJIEKTPOOCBETUTEIbHBIC
puOOPHI, TEPMOMETP COTPOTUBIICHHUS, BAKYYMHBIH JHOJ, TEPMUCTOPHI U (OTOPE3UCTOPHI,
MOJIYITPOBOJIHUKOBBIN MO/, FaJlbBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HapsHKEHMS.

3aBUCUMOCTb CONPOTUBJICHHS LMIMHIPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOIIA]U
MONEPEYHOI0 CEYEHUSI U MaTepHuana.

CMmeniaHHO€ COeJTUHEHHNE TPOBOJHUKOB.

[Ipsimoe n3mepenue 3MeKTpoABIKYLIEH cuiibl. KOpoTKOE 3aMbIKaHUE ralbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHET 0 CONPOTHUBIICHUSI.

3aBUCHMOCTbH CONPOTUBIIEHUS METAIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOITUTOB.

HckpoBoii paspsii ¥ IpOBOJAUMOCTb BO3/1yXa.

OAHOCTOPOHHSISI MPOBOUMOCTD JUOJIA.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3ydeHne cMeIIaHHOro COeIMHEHMS pE3UCTOPOB.

N3mepenne 5AEKTPOJABIKYIIEH CHUJIBI MCTOYHMKA TOKA U €r0 BHYTPEHHErO
COIPOTHBIIECHUS.

Habmtonenue snexTponusa.

MexnpeameTrHblie CBSI3H

Nzyuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kilacce OCyIIeCTBISETCS C y4E€TOM
COJIEPKATENIbHBIX MEXIPEIMETHBIX CBsI3ed C KypcaMH MAaTeMaTUKH, OHOJOTHH, XUMHH,
reorpaduu U TEXHOJIOTUH.



Mesicnpeomemuvie noHamus, CBI3aHHBIE C U3yYCHHEM METOAOB HAyYHOI'O MO3HAHUS:
sBJICHUE, HAy4yHBbIH (akT, TUnoTe3a, ¢puznyeckas BETUUMHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
9KCIIEPUMEHT, MOJIEIIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelleHUE CHCTEMbl ypaBHEHUH, IuHelHas ¢yHKOUsA, napadora,
runepOona, uX rpaduKd W CBOWCTBA, TPUTOHOMETPUYECKHE (YHKIMH: CHHYC, KOCHHYC,
TaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI M UX MPOEKINH Ha
OCH KOOpJMHAT, CII0KEHHE BEKTOPOB.

buonozus: mexanudeckoe IBUKEHHE B ®KUBOU npupoe, 1uddysus, ocMoc, TernaoooMeH
YKUBBIX OPTraHU3MOB (BH/IbI TEIUIONEPEIAUH, TEINIOBOE PABHOBECHUE), JIEKTPUUECKHUE SIBJICHUS
B JKMBOH MIPUPOJE.

Xumus: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA,
MOJIIpHasi Macca, TEIUIOBbIE CBOWMCTBA TBEPABIX Tell, MKUAKOCTEH U ra3oB, AJIEKTPUUYECKUE
CBOMCTBA METAJUIOB, JCKTPOJIUTUYECKAS TUCCOLIMALINS, TallbBaHUKA.

l'eocpagpus: BIaxXHOCTb BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHuE IBIKEHUH C HCTIOIH30BAHNEM MEXaHU3MOB, YUET TPEHHUS
B TEXHHUKE, MOJIIIUITHUKY, UCIIOIb30BaHIE 3aKOHA COXPAHEHUS MMITYJIbCa B TEXHUKE (paKeTa,
BOJAOMET W Jpyrue), IBHUraTe)ib BHYTPEHHETO CropaHuWs, mapoBas TypOWHa, OBITOBOU
XOJIOIMIbHUK, KOHJIUIIMOHEP, TEXHOJOTHH IMOJTYYCHHS] COBPEMEHHBIX MaTepHUajoB, B TOM
YlC/ie HAaHOMAaTEepUAJIOB, W HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAas 3allluTa, 3a3eMJICHUE
ANEKTPONpPUOOPOB, KCEPOKC, CTPYHHBIA MPUHTEP, HIIEKTPOHATPEBATEIbHBIE MPUOOPHI,
AJIEKTPOOCBETUTEIHHBIC IPUOOPHI, TATbBAHUKA.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 11O ®PU3BUKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro npeamera «Du3uKa» Ha YPOBHE CPEIHEro 00Iero o0pa3oBaHMUs
(0a30BbIl  ypOBEHb) JIOJDKHO OOECHEUUTh JOCTHUKEHHE CIEAYIOIUX JIMYHOCTHBIX,
METaInpeIMETHBIX U MPEJAMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE Pe3yNIbTaThl OCBOCHHS Y4eOHOTO Tpeamera «Du3uKay TOJKHBI OTPaKaTh
TOTOBHOCTh U  CIIOCOOHOCTh  OOYYaIOIIMXCS  PYKOBOJCTBOBAThCS  CHOPMUPOBAHHOM
BHYTPEHHEN MO3MULMEN JIMYHOCTH, CUCTEMOW LEHHOCTHBIX OpPHEHTALWN, MO3UTUBHBIX
BHYTPEHHUX YO@XKJCHUI, COOTBETCTBYIOIIUX TPATUIMOHHBIM LIEHHOCTSIM POCCUHCKOTO
o0mIecTBa, pacIIMPEHUE )KU3HEHHOTO OIBITA U OTBITA ACSITEILHOCTH B TIPOIECCE PeaTH3aIHH
OCHOBHBIX HampaBleHUI BOCIIUTATEIBHOMN 1€ATEILHOCTH, B TOM YHUCIIE B YACTH:

1) rpamaaHCKOr0 BOCIUTAHMS:

cOPMUPOBAHHOCTh TPAXKIAHCKON MO3UIMHK OO0y4yaromerocss Kak AaKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCHIICKOTO 00I11eCTBA;

MPUHATHE TPATUIIMOHHBIX O0IIEYeIOBEYECKIX TYMAaHUCTUUECKUX U IEMOKPATHUECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIE€ATEIbHOCTh B MHTEPECax Ipa’kJaHCKOTo OO0IIeCTBa,
Y4acCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHU3allny;

YMEHHE B3aWMOJICHCTBOBATh C COIUAIBHBIMU HWHCTUTYTAMU B COOTBETCTBHH C HX
(GYHKIIUSMU ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJIOHTEPCKOM NEATENBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTH POCCUIMCKON TPaXTaHCKON UACHTUYHOCTH, MATPHOTU3MA;

IIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHUMBOJIaM, JOCTHXKEHUSIM POCCHUHCKHUX
y4€HBIX B 0071acTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MMOBECHHS;

CIIOCOOHOCTH OIIEHUBATH CUTYAIIUIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHCJIE B J€ATEIbHOCTH YUYEHOTO;

OCO3HaHUE JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYMBOTO OYAyIIEero;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs DCTETHKY HAy4YHOTO TBOPUYECTBA,
npucyliero puanveckon HayKe;

5) Tpy10BOr0 BOCIIMTAHUS:

WHTEpPEC K pa3IU4HbIM cdepaM MpodeccHOHANIbHON AESITeNbHOCTH, B TOM 4YHCIIE
CBS3aHHBIM ¢ (U3UKON W TEXHHMKOW, YMEHHE COBEpIIATh OCO3HAHHBIN BBHIOOp Oymymien
npodeccuu U peann3oBbIBATE COOCTBEHHBIC KHU3HEHHBIC TUIAHBI;

TOTOBHOCTB M CITIOCOOHOCTH K 00pa30BaHMIO M CAaMOOOpa30BaHUIO B 001acT (PU3UKH HA
MPOTSHKEHUH BCEH KU3HU;

6) 3K0JIOrHYecKOro BOCIUTAHMS:

c(hOPMHUPOBAHHOCTh JKOJOTHUYECKOW KYIBTYPHI, OCO3HAHUE TI00ATBHOIO XapakTepa
9KOJIOTMUYECKUX MPOOIIEM;



IJIAHUPOBAHUE U OCYILECTBJIEHUE JCUCTBUIA B OKPYKAIOUIEH CpPEAE HA OCHOBE 3HAHMUS
1enei yCTOHNYMBOro pa3BUTHS YEIIOBEUECTBA;

paciiipeHHe OIbITa JEATEIbHOCTH 53KOJOTMYECKOW HAINpaBJIEHHOCTH Ha OCHOBE
MMEIOIUXCS 3HAaHUM 110 (PU3UKE;

7) HIEeHHOCTH HAYYHOT'0 TIO3HAHUS

c(OpPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (pU3HUECKON HAYKH;

OCO3HAaHWE IEHHOCTU HAyYHOU JEeSATENbHOCTH, FOTOBHOCTh B IPOIECCE H3YUCHHS
(U3MKK OCYLIECTBISATH MPOSKTHYIO M UCCIIEAOBATENIBCKYIO IESITEIbHOCTh HHANBHIYaTbHO U B

rpymre.

METAINIPEJMETHBIE PE3YJIbTATBI

IMo3HaBaTeIbHbIE YHHBEPCAIbHbIE YUeOHbIE AeiiCTBUS
bBa3oBble JJoruueckue aeiicTBUA:

CaMOCTOSITENILHO (DOPMYJUPOBATh U AKTyalIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;

OIpEACIIATh LN ACATCILHOCTH, 33]1aBaTh MapaMeTPhl M KPUTEPHH UX TOCTHIKCHUS,

BBISIBJISTh 3aKOHOMEPHOCTH W TIPOTHBOPEYHSI B pPacCMaTPUBAaEMbIX (DH3UUECKHX
SIBJICHUSIX

pa3zpabarbiBaTh IUTAH PEIICHHWS TPOOJIEMbI C YYETOM aHAlM3a HMEIOIUXCS
MaTepHAIbHBIX U HEMAaTEPHUAIbHBIX PECYpPCOB;

BHOCHUTH KOPPEKTHUBHI B JCSITECIHLHOCTD, OIICHUBATh COOTBETCTBHUE PE3YJILTATOB IICIISIM,
OILICHUBATh PUCKH MOCIICICTBUI AEITEIbHOCTH;

KOOPJIMHUPOBATh M BBIIOJHATE PabOTy B YCIOBUSX PEATHHOIO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIICHUE ITPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

ba3oBble ucciegoBarejbCKkue 1eCTBUS.

BJIQJICTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMH MOHSATHSAMHU U METOAaMH (DU3UIeCKOH
HaYKH;

BJIQJICTh HABBIKAMH Y4eOHO-HCCIIEI0OBATEILCKON U MPOCKTHOW ACSITEILHOCTH B 001aCTH
(¢u3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITETLHOMY MOMCKY METO/OB PEIICHUs
3a51a4 (pU3NIECKOro CoMep KaHus, TPUMEHEHUIO Pa3IMYHbBIX METOJIOB IIO3HAHUS;

BIIAJIETh BUJAMHU JICATEIHHOCTU IO MOJYYEHHUIO HOBOTO 3HAHMS, €r0 WHTEPIPETAILNH,
MpeoOpa3OBaHUI0 W TPHUMEHEHUIO B Pa3IMUHBIX YYEOHBIX CHUTYallUsX, B TOM YHCIE MPHU
CO3/IaHUU YYEOHBIX MMPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISATh TPUYMHHO-CJICICTBEHHBIC CBSI3M M aKTYyaJIM3MPOBATh 33J]ady, BBIJIBHTATh
TUMOTE3y €€ pelleHHs, HaXOAUTh apryMEHTHI I J0Ka3aTelbCTBA CBOUX YTBEP)KIEHUH,
3aJ1aBaTh apaMeTPhl U KPUTEPUH PEIICHHUS,

aHAJIM3UPOBATh TMOJYYCHHBIE B XOJI€ PEUICHHS 3aJaydl Pe3ylbTaThl, KPUTHYECKU
OIICHUBAThH WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHUSX;

CTaBUTHh U (POPMYIHPOBATH COOCTBEHHBIE 33]a4l B 00pa30BaTEIbHOMN JESTEILHOCTH, B
TOM YHCJIE TIPU U3ydeHUHN (PU3NKH;

JaBaTh OLEHKY HOBBIM CHTYAI[UsM, OIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTH 3HAHUS TT0 (PU3MKE B IPAKTHUECKYIO 00IACTh KU3HEACITSILHOCTH;

yMeTb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC HJICH, TIpe/IaraTh OPUTHHAIBHBIE TIOXObI U PEIICHHUS,



CTaBUTHb HpO6JI€MBI 1 3aJia4yy, JOMYyCKAaroIre aAJIbTCPHATUBHBIC PCIICHUA.
Pabora ¢ nundopmanmeii:

BJIAICTh HABBIKAMH IMOJTYYCHUSA I/IH(l)OpMaLII/II/I (bHBH‘-IﬁCKOI‘O COACPpIKaHUA U3 HCTOUYHHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBIISATH TIIOUCK, aHalHu3, CUCTEMATH3alUI0 W
MHTEPHpETanio HHPOPMALIUU PAa3THYHBIX BUJOB U (OPM IMPEICTABICHHS,

OLICHUBATh JOCTOBEPHOCTH HH(POPMAIIHH;

HCIIOJIL30BATh CpPCACTBA I/IH(bOpMaI_[I/IOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUHA B
pElIeHNH KOTHUTHUBHBIX, KOMMYHHKAaTUBHBIX U OPraHU3AIMOHHBIX 3a/1ad C COOJIIOJIEHUEM
TpeOOBaHUIT IPrOHOMHKH, TEXHUKHU 0€30MaCHOCTH, TUTHEHBI, PECYPCOCOSPEKEHUS, TPABOBBIX
U 3TUYECKUX HOPM, HOpM UH(GOPMAIIMOHHOM 0€3011acCHOCTH;

CO3/1aBaTh TEKCTHl (M3MUYECKOTO COJCPKAHUS B PA3IMUHBIX (opmarax ¢ y4éTom
Ha3HayeHUs uHGOpMalMKW U 1eJIeBOMl ayauTopuu, BbIOMpas ONTUMalbHYIO (opmy
MMPCACTABJICHUA U BU3yallu3alluu.

KoMMyHuKaTHBHBIC yHUBEpPCaJIbHbIC YUeOHbIC 1eliCTBUA:

OCYIIECTBIISATH OOIIEHUE HA YPOKaX (PU3UKH U BO BHE-YPOUHOU JESITEIHHOCTH;

pacro3HaBaTh MPEINOCHUIKNA KOH(DIMKTHBIX CUTYAllMi U CMArYaTh KOH(IUKTHI;

pa3BEPHYTO U JOTMYHO M3J1araThb CBOIO TOUKY 3PEHUSI C MCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

[IOHUMATh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAH/IHON U HHIUBUAYAIbHON pabOThI;

BbIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX ACUCTBUI ¢ y4€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH KaK/10T0 4jeHa KOJUIEKTHBA;

IIPUHUMATH L€ COBMECTHOM [JEATEIBHOCTH, OPraHU30BBIBaTh U KOOPAUHUPOBATh
JICUCTBUA MO €€ OCTUKEHHIO: COCTABJATH IUIAH JIEWCTBUM, paCIpEleNaTh PO C YUETOM
MHEHMH yYaCTHUKOB, 00CYKAaTh PE3yJIbTaThl COBMECTHOI paboThI;

OLICHMBATh KAa4ye€CTBO CBOEr0 BKJIAJa M KaXJOTO y4YyaCTHUKAa KOMaHIbl B OOIIMi
pe3yiabTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

IpesiaraTb HOBBIE NMPOEKTHI, OLEHUBATh UJIEU C MO3UIMH HOBU3HBI, OPUTHHAILHOCTH,
MIPaKTUYECKON 3HAYMMOCTH;

OCYILIECTBIISATh MO3UTHUBHOE CTPATETMUYECKOE MOBENECHHWE B Pa3jIMYHBIX CUTYalUAX,
MPOSIBJISITH TBOPUECTBO U BOOOpaskeHHE, ObITh HHUIIMATHBHBIM.

PeryasiTuBHbIe yHHBepcaJabHble yueOHbIE AeiicTBUSA
Camoopranmu3anus:
CaMOCTOSITENTFHO OCYIIECTBIISATH TIO3HABATEIFHYIO JESITEIBHOCTh B 00JaCTH (U3UKU H
ACTPOHOMHUHU, BBISIBIATH MTPOOJIEMBI, CTAaBUTh U (JOPMYITUPOBATH COOCTBEHHBIC 33/1a4H;
CaMOCTOSITENTFHO COCTABIIATH IUIAH PEUICHUs pacuETHBIX M KaUueCTBEHHBIX 3aJad, IJIaH
BBIIMTOJIHEHUS] TPAKTUYECKOM paboThl ¢ Y4ETOM MMEIOLIUXCS PECYpCcoB, COOCTBEHHBIX
BO3MOKHOCTEN U IIPEANIOYTECHU;
JaBaTh OIEHKY HOBBIM CHUTYAIIHIM;
pacIMpsATh paMKH y9eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX TPEATTOUTEHHIA;
JieNiaTh OCO3HAHHBINA BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTh 32
pelieHue;
OLICHUBATh MIPHOOPETEHHBIN OIIBIT;
CrocoOCTBOBAaTh (POPMUPOBAHUIO W TPOSIBICHUIO JSPYAUIMH B 00JacCTH (U3HKH,
MOCTOSIHHO TMOBBINIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, YMOLMOHATbHbII HHTEJIEKT:



JIaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YJIBTATOB LEIISAM;

BJIAJICTh HAaBbIKAMHM I[IO3HABATENBbHOM pe(IEeKCHH KaK OCO3HAHUS COBEpPILIAEMBIX
JEHCTBUM U MBICIUTENBHBIX ITPOLECCOB, X PE3YJIbTATOB U OCHOBaHMI;

MCIOJIB30BATh MPUEMBI peIIeKCHUU TSI OLICHKH CUTYAIHH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHIKEHUIO;

IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYIUX IIPU aHAJIU3€ PE3YIIbTATOB IEATEIBHOCTH;

IIPUHUMATh ce0s, IOHUMasi CBOM HEJOCTATKH U JJOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX [IPU aHAIU3€ PE3YIIbTATOB JIEATEIBHOCTH;

IIPU3HABATH CBOE MPABO U IPABO JPYTUX HA OLIMOKH.

B nmpouecce goCTHKEHHS TUYHOCTHBIX PE3yJIbTaTOB OCBOSHHS MPOTPaMMBbI IO (pU3UKE
VIl YpPOBHS CpeiHero oOmero o0Opa3oBaHus Yy OO0ydaroIUXcs COBEPLICHCTBYETCS
SMOLMOHAIBHBIA HHTEIUIEKT, MPEATONIAT A0 C(OPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIOLIEr0 CIIOCOOHOCTh IOHUMAaTh CBOE 3SMOLIMOHAIBHOE
COCTOSIHME, BHUJIETh HANpABJICHUS Pa3BUTHSI COOCTBEHHOW SMOLMOHAIBHON CQepsl, OBITh
YBEpEHHBIM B ce0e;

CaMOpETyJINPOBAaHUs,  BKJIIOYAKOLNIETO  CaMOKOHTPOJb,  YMEHHE  IIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEJECHHE, CIIOCOOHOCTh aJaNTHPOBATHCA K SMOLMOHAIBHBIM
M3MEHEHHSIM U TPOSIBIISITH THOKOCTH, OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHE! MOTHBAllMM, BKIIOYAIOLIEH CTPEMIICHHE K JOCTH)KCHHIO LEJIHA U YCIIEXY,
ONTUMU3M, HHHULIMATUBHOCTh, YMEHHUE JACHUCTBOBATh UCXO/sI U3 CBOMX BO3MOKHOCTEH;

SMIIATUH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSHUE JPYIHX,
YUUTBIBaTh €ro TMpH OCYHIECTBICHWH OOIICHHS, CIOCOOHOCTh K COYYBCTBHIO U
COIIEPE)KUBAHMIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAaWBAaTh OTHOILEHUS C
JIPYTUMH JHOABMHU, 3200TUTHCS, IPOSBIATH UHTEPEC U pa3peliaTh KOH(OIUKTHI.

MHNPEAMETHBIE PE3YJBbTATHBI

K kxonnmy o0yuyenmns B 10 kiacce mpeaMerHble pe3yJbTaTbhl Ha 0a30BOM YPOBHeE
HOJIKHBI OTPAKATh CPOPMHPOBAHHOCTD Y 00y4AKOLINXCH YMEHUI:

J€MOHCTPHPOBATh Ha MIPUMEPAX POJIb U MECTO (PU3UKU B OPMHUPOBAHUU COBPEMEHHOM
Hay4YHOW KapTHHBI MUPA, B Pa3BUTUN COBPEMEHHON TEXHUKH U TEXHOJIOTUH, B IPAKTUYECKOU
NESATEIbHOCTH JIFOJEH;

YUUTBHIBaTh TPaHMIIBI MPUMEHEHUS M3YyYEHHBIX (U3MYECKUX MOJENed: MaTepualbHas
TOYKA, HHEPLHUAIbHAS CUCTeMa OTcuéTa, abCOMIOTHO TBEPOE TEJO, UIeaTbHBIN ra3, MOJIEIN
CTPOEHHMSI Ta30B, )KUJKOCTEN U TBEPABIX TEJl, TOUCUHBIN NEKTPUUECKUN 3aps IPU peLIeHUH
¢bu3nyeckux 3aaad;

pacrno3HaBaTh (U3NYECKUE SBICHUS (MPOLECChl) U OOBICHATh UX HA OCHOBE 3aKOHOB
MEXAaHHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOEHHUS BEIIECTBA M AJIEKTPOAMHAMUKHU:
pPaBHOMEPHOE U PaBHOYCKOPEHHOE IPSIMOJIMHENHOE JBUXKEHHE, CBOOOJHOE MajJeHUE Tel,
JBIDKEHUE 110 OKPY)KHOCTH, WHEpLHs, B3auMojencTBue Ten, aupdys3us, OpoyHOBCKOE
JBUKEHHE, CTPOEHHUE KUAKOCTEH U TBEPABIX Tell, M3MEeHEeHue o0bEMa Tell MPU HarpeBaHUU
(oxnmaxaeHuM),  TEIUIOBOE  pAaBHOBECHE,  HUCIAapeHHe,  KOHJEHcauusi,  IJIaBJICHHE,
KpUCTAJININ3alusl, KHUIEHHE, BJIAXXHOCTh BO3/yXa, IOBBIIIEHHE MJABIIEHUS Ta3a IpPHU €ro
HarpeBaHuU B 3aKPHITOM COCYJE, CBSA3b MEX/y TapaMeTpaMH COCTOSIHUS ra3a B U30IPOLECCAX,
JNEKTPU3ALHN TN, B3aUMOJCHCTBHUE 3apsI0B;



OIMCHIBATh MEXAaHUYECKOE BMYKEHUE, UCTIONB3YS (PU3NUECKUE BETMUMHBI: KOOPIMHATA,
IIyTh, IIEPEMEILICHNE, CKOPOCTh, YCKOPEHHUE, Macca TeJla, CHJla, UMITYJIbC Teld, KHHETUYeCKas
SHEprus, NOTEHIMAJIbHAS YHEPrus, MeXaHU4ecKas padoTa, MEXaHW4YecKas MOIIHOCTB; MpPU
ONMCaHUM IPABUIBHO TPAKTOBATh (PU3MUYECKHH CMBICI MCIOJIB3YEMbIX BEJIMYUH, HX
00O3HAYeHHsT M EOUHMIBI, HAaXOAWTh (HOPMYJbI, CBS3BIBAIOIIME MAHHYIO (UINUYECKYIO
BEJIMYMHY C JPYTMMH BEJIMYMHAMY;

ONMCHIBATh M3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJ M TEIJIOBBIC SIBJICHUS, HCIOJb3Ys
¢bu3nyeckue BEIMYMHBI: JABJIECHUE ra3a, TEeMIepaTypa, CPEAHssl KUHETUYeCKash SHeprus
Xa0TUYECKOT0 ABMXKEHUS MOJIEKYJ, CPEIHEKBaJpaTHU4Has CKOPOCTb MOJEKYJ, KOJIMYECTBO
TEIUIOThI, BHYTPEHH:S SHEeprus, padoTa raza, Ko3QpQHUIUUEHT NOJIE3HOr0 JeHCTBUS TEIIOBOTO
JBUTATENs; MPHU ONHCAHUM TPABWIIBHO TPAKTOBAaTh (U3NYECKUN CMBICI HCIOIb3YEMbIX
BEIMYMH, UX OOO3HAYCHMs W €IUHMIbI, HaXOAUTh (OPMYJIbl, CBS3bIBAIOIIUE TaHHYIO
(U3NYECKYIO BETMUUHY C APYTUMH BETMUMHAM;

OIMCHIBAaTh N3Y4YECHHBIE MICKTPUUYECKUE CBOMCTBA BELIECTBA U DJIEKTPUUYECKUE SBICHUS
(TIporeccel), UCTIONB3YS (PU3MUECKUE BETHUUHBL: SJICKTPUICCKUN 3apsl, HIEKTPHUUYECKOE TOJIe,
HaIpsDKEHHOCTh II0JI, NOTEHLUAN, Pa3HOCTh IOTEHLMAJIOB; IIPU ONUCAaHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUH CMBICI HCIOIB3yEeMBIX BEIWYHMH, UX O003HAUCHUS W CIUHHIIBI,
yKa3bplBaTh (OPMyJIbl, CBS3BIBAIOLIME JAaHHYIO (U3MYECKYI0 BEIMYMHY C JPYIMMHU
BEJIMYMHAMU;

aHAJIM3UPOBaTh (PU3MUYECKHE MPOLECCHl U SABJICHUS, UCIONIb3YS (PU3UUYECKUE 3aKOHbBI U
MPUHLMIIBL: 3aKOH BceMupHoro tarotenus, |, 1l u Il 3akonsr HeloToHa, 3aK0H cOXpaHEeHUs
MEXaHUYECKON DSHEPIUH, 3aKOH COXPAHEHMs HMIIYJIbCA, IPHUHLHUI CYNEPHO3ULUN CHII,
MPUHLMII PaBHOINPABUS HHEPLUAIbHBIX CHUCTEM OTCYETA, MOJEKYJISIPHO-KUHETHUECKYIO
TEOPUIO CTPOEHUS BEUIECTBA, I'a30BbIE 3aKOHBI, CBA3b CPEAHEW KHUHETHUYECKOM JHEpPIuH
TEIUIOBOIO  JBMKEHHMSI MOJIEKYJ ¢ aOCOJIIOTHOM  TeMmIepaTypoi, MepBbIi  3aKOH
TEPMOJMHAMHUKHU, 3aKOH COXPAHEHMs JJIEKTPUYECKOro 3apsja, 3akoH KysoHa, mpu 3Tom
pa3nanyath CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTEeMAaTUYECKOE BBIPAKEHUE U YCIIOBHS
(rpaHuIBl, 00J1ACTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE TPUHIUIBI JEHCTBUS MalllMH, NPUOOPOB U TEXHUYECKHUX
YCTPOICTB; pa3nuyarh ycIOBUs UX O€30MACHOTO UCIIOIb30BaHUS B TIOBCEAHEBHOM KHU3HH;

BBITNIOJIHATh 3KCHEPUMEHTHI MO0 HCCIIEI0BAaHUIO (PU3MUECKUX SIBICHUNA U MPOIECCOB C
UCIOJb30BAHUEM NPSAMBIX W KOCBEHHBIX H3MEpEHHH, Mnpu 3ToM (HOpMYyIHpOBATh
npobieMy/3ajady W THUNOTE3y YYEOHOTO DKCIEPUMEHTa, COOMpaTh YCTaHOBKY U3
MIPEUI0KEHHOT0 000PYA0BaHU, TPOBOIUTH ONBIT U (HOPMYIUPOBATH BHIBOBI;

OCYILIECTBIATh MpSMble U KOCBEHHBIE U3MEPEHMs] (PU3MUECKHX BEIMYUH, MPU 3TOM
BBIOMPATh ONTUMAJIBHBIA CIOCO0 M3MEpPEHHs] U UCHOJIb30BAaTh M3BECTHBIE METOJbl OLIEHKU
MIOTPEIHOCTEN U3MEPEHUN;

UCCIIeIOBaTh 3aBUCUMOCTH MEXJy (U3NYECKMMHU BEIMYMHAMH C MCIOJIb30BaHUEM
NPSIMBIX M3MEPEHMH, MpPHU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHpPOBATh PE3YJIbTATh
MOJTyYEHHOM 3aBUCUMOCTH (PU3MYECKUX BETUYMH B BUJIE TaOIHIL U rpauKOB, JeNaTh BHIBOIbI
0 pe3yJibTaTaM HCCIIe0BAHNUS;

coOmoaTh npaBuia 0€30MacHOro TpyAa MpH MPOBEACHUU HCCIEOBAaHUN B paMKax
y4eOHOro HKCIEPUMEHTa, Y4eOHO-HUCCIENOBATEIbCKOW M TPOEKTHOW JIeATENbHOCTH C
UCIOJIb30BAHNEM U3MEPHUTEIIBHBIX YCTPOHCTB U 1a00paToOpHOro 000pyI10BAHHUS;

pemars pacuéTHbIE 3aJayd C SBHO 3aJaHHOW (PU3UYECKOW MOMENbI0, HCIOJIb3YS
¢u3nyeckue 3aKOHbI W MPHHLMIBI, Ha OCHOBE aHalM3a YCJIOBUS 3aJa4d BbIOUpPATh
(bu3nUecKyr0 MOJeNb, BHIACIATh (PU3MUECKHEe BEIUUUHBI U (POPMYIbI, HEOOXOIUMbIE AJis €€



peLeHHsI, TPOBOJUTH PACUETHI M OLIEHUBATH PEATLHOCTH MOTYYSHHOTO 3HAYCHUS (PH3UUECKOM
BEJINYUHBI;

pelaTh KaueCTBEHHBIE 3ajaui: BbICTPAUBATh JIOTMUECKH HENIPOTUBOPEUUBYIO LIETIOUKY
paccyXIeHUii ¢ OTIOpPO Ha U3yUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (DU3UUECKUE SIBIICHUS;

UCIOJB30BAaTh MpPU PEIICHHH YYeOHBIX 3aJad COBPEMEHHbIE HH()OpPMAIMOHHBIC
TEXHOJIOTUU JIJISl TIOUCKA, CTPYKTYPUPOBAHHUS, UHTEPIIPETALIUU U MPEJCTaBICHUs yUeOHOU U
HAYYHO-TIONYJISIPHONW HMH(GOpPMAIMK, MOJYYSHHON M3 PAa3TUYHBIX UCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJTy4aeMyro HH(OpMaLNIO;

MIPUBOJIUTH TIPUMEPHI BKIIAJa POCCUNCKHX U 3aPYOCIKHBIX YUEHBIX-(DU3UKOB B PA3BUTHE
HayKH, 00bSICHEHNE IPOIECCOB OKPYXKAIOUIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIl;

UCIOJb30BAaTh TEOPETUYECKUE 3HAHMS MO (PU3MKE B IOBCETHEBHOM JKU3HU IS
oOecrnieueHrs 0€30MacHOCTU MPU 0OpaIIeHUU ¢ TPUOOpaMu U TEXHHUUYECKUMHU YCTPONCTBaMH,
JUISL COXPaHEHHS 3I0POBbs U COOTIOACHUS HOPM SKOJIOTHYECKOTO TTOBEACHUS B OKpY KaroIei
cpene;

paboTaTe B Tpymnme C BBIIOJTHEHHWEM PA3JIMYHBIX COIMAJIBHBIX POJIEH, TIIAHUPOBATH
paboTy rpyIIbl, palOHANIBHO paclpeiesaTh 00s3aHHOCTH U TUIAHUPOBATh JIEATEIHHOCTH B
HECTaH/IAapPTHBIX CUTYalUsX, aIEKBATHO OLIEHUBATh BKJaJ KaXJI0r0 U3 YYaCTHUKOB I'PYIIIbI B
pelieHre paccMaTpuBaeMon IPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KosnyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanue
Ne 2316108 H TeM K n (uu¢posBbie) JdonmostHUTEIBbHAS
n/n f[ 01; AMMEL Bcero 06HTp0.]IL HBIC pﬁalcanecKne oOpa3oBaTe/ibHbIE uHdopmanus
porp padoTnI PaooThI pecypes
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITO3HAHUSA
HaGmonenue u
aHaiu3 paboThI
11 ®du3uKa U METObI 2 0 06 bubmuorexa [JOK EJI;:I?TO%(;ZZ{:;?I "
' HAYYHOTO ITO3HAHUS https://m.edsoo.ru/7f41bf72 p p
BOJIBI B IIEJIAX
SKOHOMUU
ceMeiHoro OroKeTa.
Hroro no pasneny 2
Paznen 2. MEXAHUKA
bu6nunoreka [IOK
21 Kunewarika > L 12 https://m.edsoo0.ru/7f41bf72
Ucnonp3oBanue
SIBIICHUSI UHEPLIUU
but6mmoreka [IOK KaK OJTHOTO M3 CaMBbIX
22 JluHamuica ! 0 2.3 https://m.edsoo.ru/7f41bf72  s¢dpdexrTuBHBIX
CIIOCOOOB IKOHOMHUH
TOTLIMBA
23 3aKOHBI COXPAHEHUS 6 1 26 bubnmoreka [JOK
' B MEXaHUKE ' https://m.edsoo.ru/7f41bf72
Hroro no pasneny 18



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

Pasnea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINMHAMUKA

OcHOBBI AHanu3 pacxo/ioB 1
31 MOJIEKYJISIPHO- 9 33 bubnmoreka [JOK JI0XOJIOB B LIEJISAX
' KUHETHYECKON ' https://m.edsoo.ru/7f41bf72 = skoHOMHM BOIHBIX
Teopuu pECYpCOB.
32 OcHOBBI 10 37 bubnmnoreka HOK Koppynuus kak
' TEPMOJINHAMHUKHI ' https://m.edso0.ru/7f41bf72  cucremHoe siBICHUE.
3.3 cAorie()r;I:EZIIeaemecma 5 1.9 bubmorexa LIOK
' ' ' https://m.edsoo.ru/7f41bf72
@da30BbIe IEPEXOBI
Htoro no pazneny 24
Paznen 4. JIEKTPOJANHAMMUKA
[IpaBoBBIE OCHOBBI
bu6muoreka [JOK MIPOTUBOACUCTBUSA
4.1 JeKTpoCcTaTHEA 10 4.5 https://m.edsoo.ru/7f41bf72 = koppymiuu B
Poccun.
ITocTossHHBIM
492 ANEKTPUYECKUHN TOK. 12 5 bubnmnorexka HOK AHTHUKOPPYIIIMOHHOE
' Toku B pa3nmu4HBIX https://m.edso00.ru/7f41bf72  mupoBo33penue
cpenax
Hroro no paszneny 22
PeszepBHOE Bpemst 2
OBIIEE KOJIMYECTBO 68 25 1

YACOB I10 ITPOTPAMME
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INOYPOUYHOE IINTAHUPOBAHUE

Habmtonenue u
aHaJn3 paboThI
puOOpoB yuyeTa
3JIEKTPOIHEPTUU U
BOJIBI B IEJISAX
HKOHOMHH
CEMENHOTI0
Oro/KeTa.

3e6

10 KJIACC
KosnvecTBO 4acoB DJIeKTPOHHbIE

Ne Jlata

n/  Tema ypoka Bcer  Kourpoann  Ilpakruueck — H3y4eHH uHpposLIe AonoiHuTelbHAs

i o bie paGoThI ne paGoThI a oOpa3oBaTe/ibHbIE uHpopmanus

pecypchl
®dusuka — Hayka o
npupoje. Hayunsie bubnmnoreka [HOK
1 METO/IbI TIO3HAHHMSI 1 0 0.3 https://m.edsoo.ru/ff0c3
OKPY>KaroIlero 2e2
Mupa
Ponb u mecto
¢buznku B
(dbopMupoBaHUH
COBPEMEHHOM
HAYYHOU KapTUHBI HaGoserme n
MUpa, B
MPaKTHYECKOM aHajm3 paboThI
NeSITEIbHOCTH bubnmnorexka HOK nprGOpoB yuera
2 moiei. 1 0 0.3 https://m.edsoo.ru/ffocg |~ >CTPOHCPTHH A

BOJIBI B IIETAX
3KOHOMUHN
CEMEMHOro
OrOKETA.


https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6

Mexauunueckoe

JBHUKCHHE.

OTHOCHTEIBHOCTH Bubmmotexa LIOK
MEXAHHHCCKOTO 0.3 https://m.edsoo.ru/ffOc3
JIBHDKCHUS. 508

[Tepememenue, -

CKOPOCTb,

YCKOpEHHUE

PaBHOMepHOE

MpAMONMHCHHOC bubnmoreka [IOK
ABIDKCHHC 0.3 https://m.edsoo.ru/ffOc3
PaBHoyCKOpveHHOG 620

NPSIMOJIMHCHUHOC T

JBMOKCHUE.

Bxonnas bu6mmoreka [IOK
KOHTPOJIbHAS 0 https://m.edsoo.ru/ff0c3
pabora 12e

CBoOojgHOE

najcHue. bu6nuoreka [IOK
Yckopenue 0.3 https://m.edsoo.ru/ff0c3
CBOOOIHOTO 9cc

MaJICHUS

KpuBonnnueiinoe

ABHIKCITHC. Bu6moteka [JOK
JBixenue . 0.3 https://m.edsoo.ru/ff0c3a
MaTepUaIbHOM da

TOYKH I10

OKPY>KHOCTH



https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada

[Tpunimn
OTHOCUTEJIbHOCTH
lanunes.
NHuepunanpHbie
CUCTEMBI OTCYETA.
[TepBblii 3aK0H

HUcnonp3oBanue
SIBJICHUSI UHEPIIUHU
KaK OJHOTO U3

HrroToHa. bubmuorexa [JOK CAMBIX
8 Hcnonb3oBanue 0.3 https://m.edsoo.ru/ff0c3
3 PEeKTUBHBIX
SIBJICHUS] HHEPIIMH be8
croco0oB
KaK OJIHOTO U3
SKOHOMUH
CaMBIX TOIUTMBA
3¢ HEKTUBHBIX '
Croco0oB
SKOHOMUU
TOIJIUBA.
Macca tena. Cuna.
[TpunIMI
CYNEPIO3ULIUU CHUJL. bubnmnoreka [JOK
9 Bropoit 3akoH 0.3 https://m.edsoo.ru/ff0c3
Herorona mis be8
MaTepHalIbHOU
TOYKH
IT{zeI;ffoKg: Bu6miorexa [IOK
10 g 0.3 https://m.edsoo.ru/ff0c3
MaTepUaTbHBIX
be8
TOYEK
3aKOH BCEMUPHOTO bubnmnoreka [JOK
11 tarorenns. Cuma 0.3 https://m.edsoo.ru/ffOc3

TsKecTu. Ilepas

doo



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
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13

KOCMHYECKast
CKOPOCTh

Cuna ynpyrocru.
3akoH ['yka. Bec
Tena

Cuia TpeHusl.
Koaddumment
Tpenus. Cuia
COIIPOTUBIICHUS
MIPH IBUXKEHUU
Tea B KUAKOCTU
WJIH ra3e

0.3

0.3

bu6nuoreka [IOK
https://m.edsoo.ru/ffOc3e
18

bubmuorexa [JOK
https://m.edsoo.ru/ffOc3f
76

14

15

[TocTynarenbHoe u
BpAILIATEIIbHOE
JBIDKCHHE
a0COJIFOTHO
TBEPIOTO TeA.
MoMEHT CHIIBI.
IInedo cuibl.
Vcnosus
paBHOBECHS
TBEPAOIO Tena

Nmnynse
MaTepHalbHOU
TOYKH, CUCTEMBI
MaTrepuaibHbIX
Touek. Mmmymnse
CHJIBIL. 3aKOH
COXpaHEHUs
UMITyJIbCa.

0.5

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4
1a6

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c4
3d6



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
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17

PeaktusHoe
JIBIKEHUE

PabGora u
MOILIHOCTD CHJIBI.
Kunernueckas
SHEPTHs
MaTepuanbHOU
Touku. Teopema 00
H3MCHCHHUU
KHHETHYECKON
SHEPTUH

IloTeHnuansHas
SHEPrus.
IloTeHnuansHas
SHEPrus ynpyro
nepopMrUpoBaHHON
MIPY>KUHBI.
ITorennuanpHas
SHEprus Telia
BOIH3HU
MMOBEPXHOCTH
Semin

bu6nmoreka [IOK
0.5 https://m.edsoo.ru/ffOc4
502

bu6nuoreka [IOK
0.3 https://m.edsoo.ru/ffOc4
6la

18

IToTeHnMaabHBIE U
HEMOTEHIHAJILHBIE
cribl. CBS3b
paboThI
HEIOTEHIIMATBLHBIX
CHJI C U3MSHEHHEM
MEXaHUUYEeCKOM
SHEPTUH CUCTEMBI

bu6nuoreka [IOK
0.3 https://m.edsoo.ru/ffOc4
78c



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c

19

Tea. 3aK0H
COXpaHEHUs
MEXaHUYeCKOM
SHEPTUH

JlaGopatopnas
paborta
«HccnenoBanue
CBSI3U PAOOTHI CHITBI
C U3MEHEHHUEM
MEXaHUYeCKOH
SHEPTUU Tella Ha
npuMepe
pacTsDKeHUs
PE3UHOBOTO KI'yTa

20

KoHntponbHas
pabota o Teme
«Kunemaruka.
Jlunamuka. 3aKOHBI
COXpaHEHUs B
MEXAHHUKE

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c4
b74

21

22

OcHoBHBIC
ITOJIOKEHUS
MOJIEKYIISIPHO-
KHHETHYECKOM
TEOpHH.
BbpoynoBckoe
JIBHOKCHUE.
Tludpysus
Xapakrep
JBYOKCHUS M

0.3

0.3

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c4
dc2



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2

B3aHUMOJICUCTBUA
YaCTHI[ BEIISCTBA.
Moaenu cTpoeHus
ra3oB, *KUJIKOCTEH
U TBEPJIBIX TEII

23

Macca mosexys.
KommuectBo
BEIIECTBA.
IlocTostHHAs
ABorajzipo

0.3

24

TenmoBoe
paBHOBECHE.
Temneparypa u e€
n3Mmepenue. [lkama
TeMneparyp
Lenbcus

0.3

25

Wneanbublii ra3 B
MKT. OcHoBHOE
ypaBHeHne MKT.
AHanu3 pacxoaoB
U JOXOJO0B B HEIIX
9KOHOMMH BOJTHBIX
pecypcoB.

0.3

bu6nuoreka [IOK
https://m.edsoo.ru/ffOc4f
de

AHanus 10X010B U
pacxoJI0B B LEIAX
SKOHOMMH BOJHBIX
pPECYpCOB.

26

AOcomoTHas
TeMIieparypa Kak
Mepa CpelHen
KUHETHUYECKON
SHEPTUU JIBHXKCHUS
MOJIEKYJI.
YpaBHeHue

0.3

bu6nuorexa LIOK
https://m.edsoo.ru/ff0c5
1le



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
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28

Menneneena-
Knaneiipona

IIpomexxyrounas
KOHTpPOJIbHAs
pabora

3akoH /lanpTOHA.
['a30BbI€ 3aKOHBI.
JlaGopaTopHas
pabora
«HccnenoBanue
3aBUCHMOCTH
MEXIy
napameTpamu
COCTOSTHHS
pa3pekeHHOTO
raza»

29

30

N3onporeccer B
U7CaTbHOM Tra3e u
ux rpapudeckoe
IIpe/ICTaBICHHE

BryTtpennss
SHEpTUs
TEPMOMHAMUYIECK
OU CHCTEMBI U
CITOCOOEI €€
HW3MCHCHHS.
KommuectBo
TEIUIOTHI U paboTa.
BryTtpennss
SHEPTUst

0.5

0.5

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c5
70e

but6mmoreka [IOK
https://m.edsoo.ru/ffOcs
952



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952

OAHOATOMHOI'O
NACAJIbHOIO ra3a

B! bu6nuoreka [IOK
31 0.3 https://m.edsoo.ru/ff0c5¢c
Terionepe1ayn 36
Y nenbHas
TEMIO0EMKOCTD
iig;f;ii’m bu6nmoreka [IOK
32 0.5 https://m.edsoo.ru/ff0c5¢c
TEIUIOTHI IIPU 36
TeIuIonepeaaye. _
AnunabaTHbIH
poIiecc
Hepeiid saon bu6mmoreka [IOK
33 TCPMORMHAMHIH 1 0.5 https://m.edsoo.ru/ffOc5e
€ro MpuMeHeHne K fo
M30IpoIieccam -
HeoGpatumocts
MPOIIECCOB B
nprpozie. Bropoii bubnmnoreka [JOK Koppynuus xak
34 3aKOH 0.5 https://m.edsoo.ru/ff0c6 CHCTEMHOE
TEPMOJIMHAMUKH. 230 JBIICHUE
Koppynuus kak -
CHCTEMHOEC
SIBJICHUE
[IpuHnun neicTeus bu6muoreka [JOK
35 u KIIJI termoBoit 0.3 https://m.edsoo.ru/ffOc6
MaIlIHHBI 00a
36 [uxn Kapno u ero 03

KIIJT



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a

OKOJIOTUYECKHE

37 poOIEeMBbI 0.3
TETUIO3HEPTEeTHKH
O06o00marommii
YpOK bubnmoreka [JOK
38 «MonekyispHas 0.5 https://m.edsoo.ru/ff0c6
¢uznka. OcHOBBI 938
TEPMOJIUHAMHUKIY
KoHntposbHas
pabora 1o Teme bubnnoreka HOK
39 «MonekynsipHas 0 https://m.edsoo.ru/ffOc6a
¢uznka. OCHOBBI 50
TEPMOTUHAMHUKI»
[TapoobpazoBanue Bubmiorexa [IOK
40 11 KOFICHCATIHA. 0.3 https://m.edso0.ru/ffOc6
Hcnapenune n
3b6
KHUIICHUE
AGcomtoTHas U
OTHOCHUTEJIbHAS bu6mmoreka [IOK
41 BJIKHOCTh 0.3 https://m.edsoo.ru/ffOc6
BO3JIyXa. 4d8
Hacsiiennsiit nap
TBépnoe Teno.
Kpucranmnmueckue
H avopdsic Tera BuGmotexa 110K
42 1301P 0.3 https://m.edso0.ru/ff0c6
CBOWCTB
5f0
KPHUCTAIJIOB.
Kunkue

KpucCTaJlJibl.



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0

CoBpemMeHHbIE

MaTrepHuabl
[InaBnenue u
KpUCTaUTU3aLIHS. bubmuorexa [JOK
43 VY nenbHas Temiora 0.5 https://m.edsoo0.ru/ff0c6
TIJIABJICHUS. 708
CyOnmumarust
VpaHerue bubmuorexa [JOK
44 0.5 https://m.edsoo.ru/ffOc6
TEIIOBOro OanaHca
820
DneKTpu3aius Tel.
DNeKTpUYECKUM
3apsan. /IBa Buaa
ANEKTPUUYECKUX bubnnorexka HOK Hpasosere OCHOBET
45 3aps0B. [IpaBoBbIe 0.3 https://m.edsoo.ru/ff0c6 HPOTHBOACHCTBHA
OCHOBBI bce KOPPYITHHH B
. Poccun.
MPOTUBOACHCTBUS
KOPPYIIIHH B
Poccun.
[IpoBoaHUKH,
JIDJICKTPHKH 1 bubmuotexa [JOK
46 TOJYTPOBOUHICH. 0.3 https://m.edso0.ru/ff0c6
3aKOH COXpaHEHUs bee
AIEKTPUUYECKOTO —
3apsa
BzaumopeiictBue
3aps/10B. 3aKOH bubnmnoreka [JOK
47 Kynona. Toveunsrii 0.3 https://m.edsoo.ru/ffOc6c

AIIEKTPUYECKHUI
3apsy

e4



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4

Hanpsioxénnoctb

AIEKTPUUYECKOTO
nosst. [Ipunun bu6nmoreka [IOK
48 CYIEPIIO3UIINN 0.5 https://m.edsoo.ru/ff0c6
AIIEKTPHYCCKUX df2
noJiel. Jluanu
HaANPsHKEHHOCTH
Pabora cun
ige;SJII):CTaTquCKO bu6nmoreka [IOK
49 ) 0.5 https://m.edsoo.ru/ffOc6f
Ilorenmuani.
00
Pa3Hocth
IIOTEHI[AATIOB
IIpoBogHuKH U
eKTpOCTATIECKD BuGmorera LIOK
50 p 0.3 https://m.edsoo.ru/ffOc7
M IIOJIE.
018
JusnexTpuueckas
MIPOHUIIAEMOCTh
DIIeKTPOEMKOCTh bubmorexa LOK
51 P : 0.5 https://m.edsoo.ru/ffOc7
Konnencarop
126
DIIEKTPOEMKOCTh
ocoro BuGanorera 10K
52 ! pa. 0.5 https://m.edsoo.ru/ffOc7
OHeprus
2c0
3apsHKEHHOTO
KOHJIEHCAaTopa
53 JlaGopatopHas 1

paborta



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

"U3mepenue
3JIEKTPOEMKOCTH
KoHzAeHcaTopa'

54

[Tpunimn nercTBust
Y IPUMEHEHNUE
KOHJICHCATOPOB,
KOIUPOBAJILHOTO
amnmapara,
CTPYHHOIO
MpUHTEpA.
DNEeKTPOCTAaTUYECK
as 3allmTa.
3azeMiicHUE
AIEKTPONPUOOPOB

0.3

55

56

DNeKTPUIECKHUI
TOK, YCIIOBHSI €70
CYIIIECTBOBAHUSI.
ITocTOSSHHBIN TOK.
Cuna Toka.
Hanpsoxenue.
CornpoTuBieHuHeE.
3axon Oma mis
y4acTKa 1enu

TlocienoBaTenpHOE
, TapajIeNIbHOE,
CMETIaHHOE
COeIMHEHHE
MIPOBOTHUKOB.
JlaGopaTopHas
pabota «M3ydyenue

0.5

bu6mmoreka [IOK

https://m.edsoo.ru/ffOc7

4f0



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0

CMEIIIaHHOTO
COCJIMHECHHUS
PE3UCTOPOBY

57

PaboTa n
MOIITHOCTb
3JIEKTPUYECKOTO
TOKA. 3aKOH
Jxoynsa-Jlenua.
AHTHKOpPPYNIIMOHH
0€ MHUPOBO33PEHUE

bu6nmoreka [IOK
0.5 https://m.edsoo.ru/ff0c7
838

AHTUKOPPYNLIUOHH
0€ MHPOBO33pEHUE

58

3akon Oma mjis
MOJTHOMN
(3aMKHYTOM)
AJIEKTPUYECKON
uenu. Koporkoe
3aMbIKaHuUe.
Jlaboparopnast
pabota
«3mepenue DJIC
HMCTOYHUKA TOKA U
€ro BHYTPCHHETO
COTIPOTHBIICHUS»

bu6mmoreka [IOK
1 https://m.edsoo.ru/ff0c7a
e0

59

OneKTpoHHas
MIPOBOJIUMOCTh
TBEPJIBIX METAIJIOB.
3aBUCUMOCTh
COIIPOTHBIICHUS
METAJUIOB OT
TeMIepaTyphbl.

0.3



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0

60

61

62

CBepXnpoBOIUMOC
Th

DNeKTpUUECKUM
TOK B BaKyyMe.
CaoiicTBa
ANEKTPOHHBIX
MTyYKOB
[TonynpoBoIHUKH,
WX COOCTBCHHAS U
MIpUMeCHast
MIPOBOJTUMOCTb.
CaoiictBa p—n-
nepexoa.
[TonynpoBoAHUKOB
ble IPUOOPHI

DNeKTPUUIECKHUI
TOK B PacTBOpax u
pacraBax
ANEKTPOJIUTOB.
DNeKTpoIUTHYECKA
S TUCCOLIAITHS.
DIEeKTPOIH3.
ONEeKTpUYECKUI
TOK B Ta3ax.
CamocTrosTenbHbII
"
HECaMOCTOSITENIbHBI
i paspsia. Momuus.
[lmazma

0.3
bubmuorexa [JOK

0.3 https://m.edsoo.ru/ffOc8
4ae
bu6nuoreka [IOK

0.3 https://m.edsoo.ru/ffOc8
2ba



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba

[TIpomexxyTouHas
KOHTPOJIbHAS

bu6nuoreka [IOK

63 . 0 https://m.edsoo.ru/ffOc8
pabora 3a yueOHbIi
4ae
roj
DNEeKTpUYECKUE
MPUOOPHI U
YCTPOMCTBA U UX bubnuotexa [HOK
64 MIPaKTUYECKOE 0.3 https://m.edsoo.ru/ff0c8
IPUMEHEHHE. 6fc
[IpaBuna TeXHUKU
0e30macHOCTH
0600K6H1a}0m1/11/1 bubmuorexa [JOK
65 P 0.5 https://m.edsoo.ru/ffOc8
«DIEeKTPOIUHAMUK
8be
a»
KoHntponbHas
pabota o Teme
%?)J;EI;F;?;?{(;T;THK& bubmuotexa [JOK
66 . 0 https://m.edsoo.ru/ffOc8a
AIEKTPUIECKUIT
8a
TOK. Toku B
Pa3IUYHBIX
cpenax»
PesepBHbIii yPOK.
KoHntponbHas bu6muoreka [JOK
67 pabota o Teme 0 https://m.edsoo.ru/ffOc8c
"DIIeKTPOIMHAMUK 56

n

a



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56

Pe3epBHbIil ypok.
Oo6o06maromuit
ypok 1o TeMam 10
KJjlacca

OBILIEE KOJIMYECTBO
YACOB I10
[TPOT'PAMME

68

68

25.1

bu6nunoreka LIOK
https://m.edsoo.ru/ffOc8f
6C
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