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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o ¢Qusuke 0a30BOTO ypOBHS Ha YPOBHE CpPEIHETO OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IOJIOKEHWU W TpeOOBaHMI K pe3yJibTaTaM
OCBOCHMSI OCHOBHOHM 00pa3oBaTelbHOW MporpamMmel, mpenctaBieHHbix B PI'OC
COO, a Ttakxe c yuérom (denepanbHOl paboueld MporpaMMbl BOCIUTAHUS H
KOHIICTIIIMM TIperno/ilaBanusl y4eOHoro mpeamera «DPusnka» B 00pa30BaTEIbHBIX
opranuzanusx Poccuiickoit @enepanuu, peaqu3yonux OCHOBHbIE 00pa30BaTeIbHbIC
IPOTrPaMMBl.

ConepxaHue mporpaMMmbl 10 (U3MKE HaNpaBiIeHO Ha (QOPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTHUHBI Mupa oOydaromumxcs 10—11 kinaccoB npu oOydeHUH
ux (usuke Ha 6a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-ACSITEIIBHOCTHOTO IMOIXOJa.
[Tporpamma no ¢usuke coorBercTByeT TpedoBanusiM ®I'OC COO k miaHUpyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METaNpeAMETHBIM pe3yJibTaTaM OOYYEHHS, a TaKkxKe
YUUTHIBAET HEOOXOAMMOCTh peaju3allud MEXKIPEIMETHBIX CBsi3ed (u3uku ¢
€CTECTBEHHO-HAYUYHBIMH YUYEOHBIMU NpeaMeTamMu. B Hell ompenensitoTcss OCHOBHBIC
1eNIM U3y4YeHus: (PU3MKU Ha YPOBHE CpeAHEro o0Iero oOpa3oBaHus, MJIaHUPYEMbIC
pe3yabTaThl OCBOCHUS Kypca (PU3UKHU: TUYHOCTHBIC, METANIPEIMETHbIC, MPEIMETHbIC
(Ha 6a30BOM ypOBHE).

[Iporpamma o Qpu3uKe BKIIOYALT:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOCHMS Kypca (PU3UMKM HA 0a30BOM ypOBHE, B

TOM YHUCJIE IPEAMETHBIE PE3YJIbTAThI 1O rojamM O0y4YeHUS,;

e cojepkaHue yaeOHoro npeameta « Du3nkay 1mo rojgaM o0ydeHusl.

du3nka Kak Hayka o Hanbosiee O0IIMX 3aKOHAX MPUPOJIbI, BEICTYIIAsl B KAYECTBE
y4eOHOT0 MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHCTEMY 3HAHUU 00
okpyxatomeM wmupe. IllkonbHbli Kypc (QuU3UKM — cUCTEeMOOOpa3yromuil s
€CTEeCTBEHHO-HAYUHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUECKUE 3aKOHBI JICHKAT
B OCHOBE IIPOIICCCOB W SIBJICHUM, M3y4aeMbIX XHUMHEH, OuojorHer, (HU3nUecKou
reorpadueit u actpoHomueii. Mcrnoap30BaHne U aKTUBHOE MPUMEHEHNE (DU3NUSCKUX
3HAHUW ONpeNeseT XapakTep M pa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTUU B cdepe
SHEPIreTUKH, TPAHCIOPTA, OCBOCHUSI KOCMOCA, TMOJYYEHHs] HOBBIX MaTEPHUATOB C
3aJIaHHBIMU CBOMCTBaMM M Apyrux. M3yueHue ¢Gu3UMKM BHOCHUT OCHOBHOM BKJIAJl B
(GbopMHpOBaHHE  E€CTECTBEHHO-HAYYHOW  KAapTUHBI MHpa  OOydYaromuxcsi, B
dbopMHUpOBaHNE YMEHUI MPUMEHSATh HAYYHBIA METOJl TO3HAHUS TPU BHITIOJHCHUU
MMM Y4EOHBIX UCCIICIOBAHUH.

B ocHOBY kypca ¢u3uku sl YpOoBHS CpeaHEro oo01ero oopa3oBaHus MOJIOXKEH
pAI Uaeh, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHIIUIIBI €70 TOCTPOCHUS.

Hoesa yenocmuocmu. B COOTBETCTBUM C HEW Kypc SBISETCS JIOTHUECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuan M3 BCEX pPa3feiioB (PU3WKH, BKIIOYACT Kak
BOIPOCHI KJITACCUYECKOM, TAK M1 COBPEMEHHOM (DU3UKHU.

Hoes ecenepanuzayuu. B COOTBETCTBUM C HeW Marepual Kypca (U3UKH
oObeuHEH BOKpYr dusmueckux Teopuid. Bemymmm B Kypce  sBIsieTcs



dbopMupoBaHHUE TPEICTABICHUNH O CTPYKTYPHBIX YPOBHSIX MaTepuH, BEIIECTBE U
oJIe.

Hoes eymanumapusayuu. EE peanuzanus DIpeanojaraeT HMCHOJIb30BaHUE
TYMaHUTapHOTO MOTeHIMala (U3NYECKOM HAyKH, OCMBICICHHE CBS3U pa3BUTHUSA
($uU3MKH C pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKUMH, HPAaBCTBEHHBIMU U
AKOJIOTUYECKUMHU MTPOOIEMAMHU.

Hoes npuknaonou nanpasnennocmu. Kypc GU3uKu npeanosaraetT 3HakOMCTBO €
IIUPOKUM KPYIrOM TEXHUYECKMX U TEXHOJOIMUECKUX NPUIIOKEHUN HN3YyUYEHHBIX
TEOpUH U 3aKOHOB.

Hoes sxonocuzayuu  peannsyeTcsi TMOCPEICTBOM  BBEACHMS  3JIEMEHTOB
coJlepKaHusl, MOCBALIEHHBIX 3KOJIOTMYECKUM MPOOJIEMaM COBPEMEHHOCTH, KOTOPHIE
CBA3aHBl C PA3BUTHEM TEXHUKU W TEXHOJIOTMH, a Takke OOCYXIEeHHs MpodieM
paloOHaIbHOIO IPUPOIONOIB30BAHUS U SKOJIOTMUYECKON O€30M1aCHOCTH.

Crep>KHEBBIMU D3JIEMEHTaMHM Kypca (PU3MKHM Ha YpOBHE CpPEJHEro OOIIEero
oOpa3zoBaHus SBIAIOTCS (U3MYECKUE TeopuH ((POpMUpPOBAHUE MPEACTABICHHUN O
CTPYKTYpE MOCTpO€HHUs (U3UYECKON Teopuu, posH (yHAAMEHTAIbHBIX 3aKOHOB U
MPUHIUMIIOB B COBPEMEHHBIX MPEICTABICHUIX O MPUPOJIE, TPAHULIAX TPUMEHUMOCTU
TEOpUH, 1151 ONMCAHUS €CTECTBEHHO-HAYUYHBIX SIBJICHUN U MPOILIECCOB).

CurcTeMHO-ESTEIbHOCTHBIN MOAX0A B Kypce (DM3MKH pean3yeTcsl Mpexse
BCETrO 3a CYET OPraHM3aLUU SKCIEPUMEHTAIBHON AESITENbHOCTH oOydarommxcs. [
0a30BOr0 YpoBHSI Kypca (PM3MKM — 3TO HMCIHOJIb30BAaHUE CHCTEMBbI (PPOHTAIBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB M JIaOOPaTOPHBIX pabOT, KOTOPHIE B MPOTrpaMMe
no ¢usznke OObEIWHEHbI B OOIIMNA CIHUCOK YYCHHYECKUX MPAKTUYECKUX PadoT.
Boigenenue B yka3aHHOM TIepedyHe J1aOOpaTOpHBIX paboT, MPOBOJUMBIX JIs
KOHTPOJII M OLIEHKH, OCYILECTBIISIETCS YYaCTHUKAMH OOpa30BaTeNIbHOIO Ipoliecca
UCXOJI1 U3 0OCOOCHHOCTEH MJIaHUPOBAHUS U OCHAUIeHUs! kabuHeta ¢pusuku. [Ipu sTom
oOecnieunBaeTcs OBJIaJeHuE OOY4YaloIMMUCA YMEHHUSIMH TNPOBOJUTH KOCBEHHbBIE
U3MEPEHUs, HCCIEOBaHUS 3aBUCUMOCTEH (PU3NYECKUX BEIMYMH M IOCTAHOBKY
OMBITOB IO MPOBEPKE MPEMATI0KEHHBIX TUIIOTES.

bonpiioe BHUMaHHE yIEIsSeTCs PEIIEHUI0 PAacUETHBIX M KAYECTBEHHBIX 3a]1ad.
IIpu sTOM M1 pacy€THBIX 3a1a4 IPUOPUTETOM SIBJISIIOTCS 3a1a4M C SIBHO 3aJaHHOU
¢busznueckoil MOAENbI0, TO3BOJISIOIIME TMPUMEHSATh HM3yYEHHBIE 3aKOHbI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pas3jieiia Kypca, TaK M HHTETPUPYS 3HAHUA U3
pa3HbIX pas3fenoB. (s KauecTBEHHBIX 3a/lady MPUOPUTETOM SIBIISIOTCS 3a/JaHHs Ha
00BsACHEHHE MPOTEKAaHUs (PU3MUECKUX SIBICHHUM U IPOLIECCOB B OKPYKAIOUIEH KU3HU,
TpeOytomue  BbIOOpa  (GU3MYECKOM  MOJETH  JUIsi  CUTyallud  MPaKTHKO-
OpPUEHTHPOBAHHOI'O XapakTepa.

B cootBerctBun ¢ TpedoBanusimu ®PI'OC COO k MarepuanbHO-TEXHUYECKOMY
oOecrieyeHn0 y4eOHOro mporecca 0a30BbIi ypOBEHb Kypca (PU3MKUM Ha ypOBHE
cpeaHero oOuiero oOpa3oBaHMS JOJDKEH H3y4daTbCs B YCIOBUSAX IPEAMETHOIO
KaOuHeTa (U3MKKM WM B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETa MpPEAMETOB



€CTECTBEHHO-HAYYHOTO IMKiIa. B kabuHeTe (GU3MKK TODKHO OBITH HEOOXOAMMOE
nabopaTopHOoe 000pyI0BaHKE JIJIsl BRIMOJTHEHUS YKa3aHHBIX B MporpamMMme 1o (Gpusuke
YYCHHYECKUX MPAKTHUECKUX paboT U JEMOHCTPAIIMOHHOE 000PYI0BaHNE.

JleMOHCTpalluOHHOE ~ 000OpyIOBaHHEe (OPMHPYETCS B  COOTBETCTBHUH  C
OPUHIIMIIOM  MHUHHUMAJBHOH  JIOCTATOYHOCTH W OOECIEYMBACT  IOCTAHOBKY
MEPEUYNCICHHBIX B TpPOrpaMMme 10 (PU3MKE KIIOUEBBIX JEMOHCTpAIUi  Jis
WCCICOBAHMS  W3Y4YaeMbIX  SBICHUH W TPOIECCOB, OMIHUPUYECKUX U
(GyHIaMCHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX IIPUMCHCHHM.

JlabopaTopHOoe 00OpyJOBaHHME I YYCHHYCCKUX TNPAKTHYCCKUX padoT
dbopMupyeTCs B BUAC TEMAaTHUYCCKHMX KOMILIEKTOB W OOECIeYMBaeTCsS B pacuére
OHOTO KOMIUIEKTa Ha JBYX oOOydwaromuxcs. TeMaTHuecKue KOMIUICKTHI
7a00paTOpHOTO 00OPYMOBAaHMUS JOHKHBI OBITh TMOCTPOSHBI HA KOMIUICKCHOM
HCIIOJIb30BAaHUN aHAJIOTOBBIX W IHU(GPOBBIX IPHUOOPOB, a TaKKE KOMITBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUE ITU(POBHIX J1aA0OPATOPUIA.

HEJIX U3YUEHUS YYEBHOI'O ITPEJIMETA
«ODU3UKA»

OCHOBHBIMHU 1IEJISIMU U3y4€HUs] PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

e (QopMupoBaHue wHHTEpeca M CTPEMJICHHS OOYy4YalOmUXCd K HAyYHOMY
M3YUYCHUIO TPUPOIBI, PAa3BUTHEC WX WHTEIUICKTYalbHBIX M TBOPYECKHUX
CIIOCOOHOCTE;

e pa3BUTHE TPEACTABICHUNA O HAYYHOM METOJIe MO3HaHUS U (HOPMHPOBAHUE
MCCJIEI0BATEIILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSM;

e (opMupoBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa U3y4eHHUs OCHOB
CTPOCHHUS MaTepuu U QyHIaMCHTAIBHBIX 3aKOHOB (DU3HUKU;

e (opmupoBaHre YMEHHUI OOBSICHSTD SIBJICHUS C UCIIOJIb30BaHUEM (DU3UUECKUX
3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opMupoBaHnue mnpeACTaBICHUN O poiu (U3UKKU JUISI Pa3BUTHS JPYTUX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHH.

JlocTrkeHrue ITUX ILieJie 00eCreyuBaeTCsl PEIICHUEM CICAYIOMMUX 3a/ad B

rporiecce u3ydeHus Kypca GU3uKu Ha YpOBHE CpeIHEro o01ero oopa3oBaHus:

e TMpuOOpeTeHre CUCTEMbl 3HaAHUI 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHUSAX, BKIIOUAas MEXaHUKy, MOJICKYJIAPHYIO  (PUBHKY,
AIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPO(DU3UKH;

e (opMupoBaHUE yMEHUH NMPUMEHATH TCOPETUUCCKUE 3HAHUS TSI OOBSICHCHUS
¢bu3HUecKuX SBJICHUIN B MPUPOJIC U IS PUHATUS MPAKTUIECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HU;

e OCBOGHHE CMOCOOOB pEIICHHUS Pa3IUYHBIX 33Ja4 C SBHO 3aJaHHOM
dbuzuyeckolr MOENbI0, 3ajlad, MOJAPa3yMEBAIOIIUX CaMOCTOSITEIBHOE
co3faHue GU3NUECKo MOJIENH, aJIeKBAaTHON YCIOBUSIM 3a]1a4H;



e TMOHMMaHHE (UBUYECKUX OCHOB W TIPHUHIIUIOB JEHCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSHUS HA OKPYKAIOIILYIO
cpeny;

e OBJIQJICHUE METOJIaMU CaMOCTOSITEJILHOTO IUJIAHUPOBAHUS W TMPOBEJICHUSA
(Gu3MUEeCKUX SKCIEPUMEHTOB, aHallu3a WM MHTEpIpeTanuu WHbOpMaIi,
ONpEeaEIeHHS JOCTOBEPHOCTH MOIYYEHHOTO pPe3yJIbTaTa;

e CO3/IaHHE YCJIOBUH ISl Pa3BUTHS YMEHUU MPOEKTHO-HCCIIEI0BATEIBCKOM,
TBOPUYECKOU JIEATETLHOCTH.

MECTO YYEBHOI'O IPEJJIMETA «®U3UKA»
B YYEBHOM IIVIAHE

Ha wu3yuenue ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE CpPEAHEro OOIIEro
oOpazoBanust orBoguTcs 136 vacoB: B 10 kiacce — 68 dacoB (2 yaca B HeHen), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipepnaraempiii B mporpamme 1o (U3MKE TNEpeyeHb J1abOpaTOPHBIX U
MPAKTUYECKUX paboOT ABISAETCS PEKOMEHJOBAHHBIM, YYHUTENb JeJIaeT BbIOOD
OpOBEACHUS JTa0OpaTOpHBIX pabOT M OMBITOB € YYETOM WHAMBHIYAIbHBIX
0COOEHHOCTEH 00yUaroImUXCH.



COJEPXXAHME OBYUYEHUA

10 KJIACC
Paznen 1. ®u3uka ¥ MeTOAbI HAYYHOT'O MO3HAHUSA

dusnka — Hayka o npupoje. Haydnsle METOIbI TO3HAHUS OKPYXKAIOLIEr0 MUPA.
Ponp 3kcnepumeHTa M TEOpUM B NIPOLIECCE MO3HAHUS NMPUPOJBI. DKCIIEPUMEHT B
¢busuke.

MonenpoBanue (U3NYECKUX SIBICHUH U MpoleccoB. HayuHbple rumnoressl.
®dusnyeckue 3aKOHbl U TEOpUM. ['paHULBI NPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBHUS.

Ponb 1 MecTo pu3HuKku B OpMUPOBAHUN COBPEMEHHOW HAyYHOW KapTUHBI MUPA,
B IIPAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanorosble ¥ IU(PPOBBIE U3MEPUTENIbHBIE TPUOOPHI, KOMIIbIOTEPHBIE JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropusi.

[lepemernienue, CKOpOCTh (CpelHsIE CKOPOCTb, MTHOBEHHAs CKOPOCThb) U
YCKOPEHHUE MAaTEpHAIIbHOM TOYKH, HX MPOEKIMU HA OCH CHUCTEMBl KOOPAMHAT.
CioxxeHue nepemMenieHnii U CI0KEeHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE TMpsSIMOJIMHEWHOe JBwkeHue. [paduku
3aBUCHUMOCTH  KOOPJMHAT, CKOPOCTH, YCKOPEHHS, TyTH U TMepPEeMECILICHUS
MaTepUaIbHOU TOYKHU OT BPEMEHH.

CBobosHOE TIasieHrne. Y CKOpeHHe CBOOOIHOTO MaCHUSI.

KpuBonuuenHnoe neuxenue. JIBUkeHUE MaTEPUAIIBHON TOUYKHU 110 OKPYKHOCTH C
IIOCTOSIHHOM II0 MOJYJII0 CKOPOCTBIO. YTIIOBAasl CKOPOCTb, JIMHEWHAsi CKOPOCTb.
ITepuon u wactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHE.

TexHuyeckre YCTPONCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIUJIOMETP,
JBI)KEHUE CHAPSIO0B, LIEMTHBIE U PEMEHHBIE TIEpeaadHn.

Jlemoncmpayuu

Mogens cuctemMbl OTCU€Ta, WLIIOCTpAIUs KUHEMATHYECKUX XapaKTEPUCTHUK
JBHKCHUSL.

[IpeoOpazoBanue IBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGnronenue nBwkeHus Tena, OpPOIIEHHOTO TOJA YIJOM K TOPU3OHTY U
TOPU30HTATBHO.

N3mepenne yckopeHusi CBOOOHOTO MaeHUs.

Hanpasnenue ckopocTu npu ABUKEHUH 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul



N3ydyeHne HEpaBHOMEPHOTO IBHXKEHHUS C LEIBIO OINPENCIICHUS MIHOBEHHOU
CKOPOCTH.

HUccnegoBanne COOTHOMICHHUS MEXAY NYTAMH, NPOUACHHBIMU TEJIOM 34
NOCJIENOBATENbHBIE PABHBIE TNPOMEXKYTKM BPEMEHM MPU PABHOYCKOPEHHOM
JIBW)KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydenune nBMKEHUS IAPUKA B BA3KOM )KUIKOCTH.

N3yuenue nBuxeHus Teia, OpOIIeHHOTO TOPU3OHTAIIBHO.

Tema 2. lunamuxa

[Ipynuun  otHocurensHOcTH  ['ammnes.  IlepBeii  3akoH  HeroroHa.
NuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cui. Bropoit 3akon HetoToHa nist
MaTepuaabHON TOUKHU. Tpernii 3aKkoH HproTOHA 1151 MaTepraibHBIX TOYEK.

3akoH BceMupHOTo TAroteHus. Cuna tspkectu. [lepBast kocMuyeckasi CKOpOCTb.

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

Tpenue. Bunbl TpeHus (Mokosi, ckoybxeHus, kauenus). Cuna tpenusa. Cyxoe
Tpenue. Cuna TpeHUs CKOJbXEHUS W cuia TpeHus nokos. KosdduuueHt tpenus.
Cuna conpOTUBIICHUS NPU ABUKEHUU TEJIA B )KUJKOCTH WJIU Tase.

[TocTynarensHOE U BpaliaTeabHOE IBIKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT Cubl OTHOCHUTENBHO Ocu BpaumeHus. [liedo cumbl.  YcnoBus
paBHOBECUS TBEPAOTO TEIA.

TexHuueckre YCTpPOWCTBA M MPAKTUYECKOE MNPUMEHEHUE: TMOMAIIMITHUKY,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepuUM.

CpaBHeHUE Macc B3aUMOJAECHCTBYIOIINX TEIL.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cuil.

3aBUCUMOCTH CUJIBI YIIPYTOCTU OT AehopMaIiu.

HesecomocTs. Bec Tena npu yckOpEeHHOM NOABEME U TAJCHHH.

CpaBHeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKCHUS.

VYcnoBust paBHOBECUS TBEPAOTO Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuenue nBuxeHust Opycka mo HaKJIOHHOM MJIOCKOCTH.

HccnegoBanne 3aBUCMMOCTH CHJI YNPYTOCTH, BO3HHMKAIOIIMX B NPYKUHE WU
PE3MHOBOM 00pa3siie, oT uX JaedopManum.

HccnenoBanue ycinoBuii paBHOBECUS TBEPAOTO TEJIA, UMEIOLIETO OCh BPALEHUS.

Tema 3. 3akonvl coxpanenus ¢ mMmexanuke

Nmnynbe MarepualibHOM TOYKM (Tena), CHUCTEMbl MaTepUAJIbHBIX TOYEK.
NmMmnynee cunbl M M3MEHEHHWE HMMIYyJIbCa Tela. 3aKOH COXPAHEHUs HMITYJIbCa.
PeakTuBHOE NBUKEHUE.



PaboTa cuiibl. MOITHOCTH CHJTBI.

Kunernyeckass sHeprus MaTepuaqbHOW TOUYkd. Teopema 00 HM3MEHEHUH
KUHETUYECKOU IHEPTUU.

[ToTennmansHas sHeprus. [loTeHManbHas 3HEPrust yrnpyro neGopMupoBaHHON
npyxuHsbl. [loTeHnManbHas SHEPTUd Teaa BOJIU3U MOBEPXHOCTH 3eMITH.

[ToTeHmanbHble ¥ HEMOTEHUHAIbHBIE CUIIbl. CBSA3b Pa0OTHI HEMOTEHIUATBHBIX
CWJI C M3MEHEHHMEM MEXaHWYECKOM S3HEPruu CHCTEMBbl Tell. 3aKOH COXpPaHEHUs
MEXaHUYECKOUN SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHu4yeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: BOJIOMET, KOIED,
MPY>KWHHBIN TUCTOJIET, IBMOKECHHE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHMS UMITYJIbCA.

PeaktuBHOE 1BUXKEHUE.

[lepexo NOTEHIMATILHON SHEPTUU B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3yuenue aOCONIOTHO HEYNpPYyroro yjaapa C IOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MasiTHUKOB.

HccnenoBanue cBsizu pabOThl CUJIBI C M3MEHEHHEM MEXaHHYECKOM HSHEPrUH
TE€JIa Ha PUMEPE PACTKEHUS PESUHOBOIO KTy Ta.

Paznen 3. MoaexkyasipHas pu3uka 1 TEPpMOAUHAMHUKA

Tema 1. OcHogbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO-KMHETHUECKOW TEOPUU U HMX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Jduddysusa. Xapaktep ABUKEHUS H
B3aMMOJEHCTBUA YaCTHUIl BellecTBa. MOAENN CTpOCHUS ra30B, )KUIKOCTEW U TBEPABIX
Tel U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojelned. Macca u pa3Mepsl
Monekya. KonndectBo BemecrBa. [locTositHHas ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkama temmnepatyp
Llenbcus.

Mopnenp uneanbsHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOM
TEOpUU HJ€ANbHOrO ra3za. AOCONIOTHAass TeMmIepaTypa Kak Mepa CpeaHei
KMHETUYECKOW HSHEpPruu TEIUIOBOro ABMKeHMs dactull raza. lllkama temmeparyp
KenbBuna. ['a3oBble 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akoH
HanbroHa. M30onponeccsl B UACAIBHOM I'a3e ¢ MOCTOSHHBIM KOJMYECTBOM BEILIECTBA.
['padmyeckoe mpencraBiIeHUE U30MPOLIECCOB: H30TEPMa, U30X0pa, U300apa.

TexHuueckue yCcTpoWcTBAa M NPAKTUYECKOE NPHUMEHEHHE: TEPMOMETD,
O6apomerp.

Jlemoncmpayuu

OnbIThl, TOKa3bIBAIOLIUE AHCKPETHOE CTPOEHHME BellecTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COECTMHEHUN.



OmnpiTel 10 AU Py3un KUAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO JBHKEHUS.

Mogens onbita llTepHa.

OneITsl, JOKa3bIBAIOIIINE CYILIECTBOBAHME MEXMOJIEKYJIIPHOTO
B3aMMOJICHCTBHSI.

Mopaenb, WUTIOCTpUpYIOLIas IPUPOAY AABICHUS T'a3a HA CTEHKU COCY/a.

OnpITl, WUIIOCTPUPYIOUIME YPaBHEHUE COCTOSHHS HMACAIBHOIO  rasa,
U30IIPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

OnpeneneHne Maccsl BO3AyXa B KIACCHOM KOMHATe€ Ha OCHOBE W3MEpPEHUN
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEPATypbl BO3yXa B HEH.

HccnegoBanue 3aBUCMMOCTH MEXKIY NapaMeTpaMH COCTOSHUS PAa3peKEHHOIrO
rasa.

Tema 2. OcHosvl mepmoouHamuKu

TepmonuHaMuueckass cucreMa. BHYTpeHHST JHEPIrUs TEPMOIMHAMHUYECKOU
CUCTEMBI U cIOcoObI €€ n3MeHeHud. KonumuecTBo TemaoTsl U pabdota. BHyTpeHHss
SHEPrus OJIHOATOMHOTO UJ€aTBHOTO rasa. Bunbr TEIIONEePEIAuH:
TEIJIONPOBOAHOCTh, KOHBEKIUS, HW3Jy4EHHUE. YJIeJIbHAs TEIJIOEMKOCTh BELIECTBA.
KonudecTBO TEMIOTH IpH TEIIONEpeaaye.

[lonsiTue 00 anuabatHoM mpouecce. IlepBbIi 3aKOH TEPMOJUHAMUKH.
[IpumeHeHne mepBOro 3akoHa TEPMOAMHAMUKH K u3omporeccaMm. ['padpuyeckas
WHTEpHIpeTanus padoThl Tasa.

Bropoii 3akon TepmoguHamuku. HeoGpaTtuMocTh Mpo1eccoB B MPUPO/IE.

TeroBbie MamuHbl. [IpuHIMIBL qefcTBUS TETUIOBBIX MamiuH. [IpeobpazoBanus
SHEPruM B TEIUIOBBIX MamuHax. KoapduuueHT mnose3Horo AeMcTBUS TEMIOBOU
MamuHbl. [ukn KapHo u ero ko3 ¢uuueHT nojie3HOro AeHCTBUA. DKOJOTUYECKUE
pOo0OJIEMBI TETJIO3HEPTETUKH.

TexHHuueckue yCTpOWCTBA M NPAKTUYECKOE TNPHUMEHEHHWE: JIBUTATEllb
BHYTPEHHETO CropaHusi, ObITOBOUN XOJIOUIBHUK, KOHIULIUOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEW SHEpPruM Teja MpPU COBEPIICHUH padOThI: BBUIET
npoOKW W3 OYTBHUIKM TIOJ JEUCTBHEM CKAaTOTO BO3/yXa, HarpeBaHue 3¢upa B
JaTyYHHOU TpyOKe MyTEM TpeHuUs (BUACOJEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH sHepTrun (TeMIiepaTyphbl) Teja IpH Terionepeaaye.

OnpIT 0 aAnabaTHOMY paCIIMPEHHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoi TypOMHBI, IBUTaTelisi BHYTPEHHErO CrOpaHUs, PEaKTHUBHOTO
JIBUTATEIIS.

Vuenuueckuii sxcnepumenm, nabopamopuvie padomoi

N3mepenue yaenbHOU TENI0EMKOCTH.

Tema 3. Acpecammnibie cocmoanus eeuyecmea. Dazoevie nepexoovl



[TapooOpazoBanue u KoHaeHcamus. Vcmapenue u kumneHue. AOCONIOTHas W
OTHOCUTEbHAS BIAXHOCTh BO3AyXa. HacklmeHHbId map. YaenpHas TeIioTa
mapooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHHSI OT JaBJICHHUS.

Tépnoe teno. Kpucramiuueckue u amopdHbie Tena. AHU30TPOIHUS CBONCTB
kpuctamioB. Kugkue xkpuctaibsl. CoBpeMeHHble Matepuainbl. [lnaBnenue wu
KpUcTayuIH3aIs. Y AeibHas TerioTa miaBiieHus. CyOaumanus.

VYpaBHeHue TEII0BOTO OanaHca.

TexHuueckue yCTpONUCTBA M TMPAKTUYECKOE NPUMEHEHUE: TUTPOMETP U
NICUXPOMETP, KaJOPUMETP, TEXHOJIOTMH TMOJYyYEHUS COBPEMEHHBIX MaTepuUalioB, B
TOM YHCJIe HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoliCTBa HACBIIICHHBIX TAPOB.

Kunenue npu moHMXKEHHOM JIaBJICHUU.

CniocoObl u3MepeHus BIaKHOCTH.

HaGnronenue HarpeBaHus U IUIABJICHUS KPUCTAJUTMYECKOTO BEIIEeCTBA.

JIeMOHCTpaIust KpUCTAIIIOB.

Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol

N3mepenne OTHOCUTENbHON BIAXKHOCTH BO3/1yXa.

Pa3znen 4. JiaeKTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

OnexTpusanus Tejl. DIEKTPUUIECKU 3apsa. J(Ba BUAA 3JIEKTPUUECKUX 3apsiIOB.
IIpoBOIHUKH, TUAIEKTPUKH U ITOTYIIPOBOJIHHUKHU. 3aAKOH COXPAHEHMS JIEKTPUYECKOTO
3apsiaa.

B3anmopneiictBue 3apsanoB. 3akoH Kynona. TodeuHBIA JIEKTPUUYECKHUN 3apsi.
Onextpuyeckoe rmone. Hanpsok€HHOCTh — asekTpuueckoro  noiid.  IIpuHnmn
CYHEPHO3ULIMMA DIEKTPUUECKUX TNoJIeH. JIMHMM HanpspKEHHOCTH JIEKTPUYECKOTO
TTOJIS1.

Pabora cun snekrpocrarndeckoro noss. [lorenmuan. Pa3HocTh MOTEHIIUATIOB.
IIpoBOOHMKM W JHAJIEKTPUKHA B JJIEKTPOCTATHUYECKOM moJie. Jludnexkrpuyeckas
IIPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. OJIEKTPOEMKOCTh IIOCKOTO KOHJEHCATOpa.
DHeprus 3apsKEHHOI0 KOHAEHCATOpA.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE MPUMEHEHUE: JIIEKTPOCKOIL,
AIIEKTPOMETpP,  IJNEKTPOCTaTHUYeCKas 3alluTa, 3a3eMJICHHE AJIEKTPONpuOOpoOB,
KOHJEHCATOP, KOMUPOBAJIbHBIN armnapar, CTPyUHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MMPUHLMUII IEUCTBUSA DIIEKTPOMETPA.

BzanmopencTBre Ha3JIEKTPU30BAHHBIX TEJL.

DIEKTPUYECKOE T0JIE 3APSIKEHHBIX TEJI.

IIpoBOAHUKH B DIEKTPOCTATUYECKOM IOJIE.
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DnekTpocTaThyecKas 3aluTa.

JIMDAEKTPUKH B 3IEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTB 3JIEKTPOEMKOCTHU IIJIOCKOT0 KOHAEHCATOpa OT IUIOLIAAU TUIACTHH,
PACCTOSIHHS MEXIY HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCATOpa.

Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol

N3mepenne 35eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

OJIEKTPUYECKU TOK. YCJIOBUA CYIIECTBOBAHUS DJIEKTPUYECKOTO  TOKA.
Ncrounuku Toka. Cuiia Toka. [IocTOSIHHBIN TOK.

Hanpsoxenue. 3akon OMa Ji71s ydacTKa LETH.

DJIEKTPUYECKOE  CONPOTUBIICHHE. Y IEIBHOE CONPOTHUBIICHUE  BELIECTBA.
ITocnenoBarenbHOE, apalIEIbHOE, CMEIIAHHOE COEIUHEHUE IIPOBOIHUKOB.

PaGora snextpuyeckoro Toka. 3akoH JDxoyms—Jlennma.  MourHOCTb
AIEKTPUYECKOTO TOKA.

OJIEKTPOJABMKYIIAsi CWJIA W BHYTPEHHEE COINPOTHBIEHUE HCTOYHMKA TOKA.
3akoH OMa 1J1 OHOM (3aMKHYTOM) 3iieKTpruueckoi nenu. KopoTtkoe 3aMbIkaHue.

DneKTpOHHAs IPOBOJUMOCTB TBEPIBIX METAJIIOB. 3ABUCUMOCTD COIPOTUBIICHUS
METaJUIOB OT Temneparypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKAN TOK B BakyyMe. CBOKCTBA DJIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKHY. CoOcTBeHHas 17§ IIpUMECHast IIPOBOAUMOCTD
noJynpoBoIHUKOB. CBoiicTBa p—N-niepexona. IlomynpoBogHIKOBBIE TPUOOPHI.

OJIEKTpUYECKU TOK B pacTBOpax M  paciylaBaX  3JIEKTPOJIUTOB.
DIEKTPOIUTHYECKAST JUCCOLUALINS. DIEKTPOIU3.

DIIEKTPUYECKHAN TOK B Tazax. CaMOCTOSTENBHBIN U HECAMOCTOSITEIbHBIN pa3psl.
Monnus. [1na3ma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHME. aMIIEpMETP,
BOJIBTMETP, PEOCTAaT, WCTOYHUKU TOKa, DJIEKTpOHArpeBaTelbHbIE MPUOOPHI,
AJIIEKTPOOCBETUTEbHBIE MPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BaKyyMHBIH AHOJ,
TEPMUCTOPBI U POTOPEZUCTOPHI, MOTYNPOBOAHUKOBBIN U0, raJbBaHUKA.

Jlemoncmpayuu

N3MepeHne cuiibl TOKa U HAMPSHKEHUSL.

3aBUCHUMOCTh CONPOTUBJICHUS UWJIWHIPUYECKUX TPOBOJHUKOB OT JIJIUHBI,
IJIOIIA/IA MOTIEPEYHOTO CEUYCHHS M MaTepuaa.

CmemaHHOE COeIMHEHUE ITPOBOAHUKOB.

[IpssMmoe u3mepeHue BIEKTpOABMXKyLIEeH cuiibl.  KopoTkoe 3ambikaHue
raJbBaHUYECKOIO IJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTB COIPOTHUBIICHHS] METAJJIOB OT TEMITEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoil pa3psa U IpOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.
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Vuenuueckuii sxcnepumenm, nabopamopsvie pabomol

N3yyeHne cMemaHHOro COEIMHEHNS PE3UCTOPOB.

N3mepenne SIeKTpOABMKYIIEH CHJIBI MCTOYHHKA TOKAa M €r0 BHYTPEHHETO
COMPOTHUBJICHUS.

Hab6nronenue snekrposnnsa.

MexnpeaMeTHble CBSI3H

N3yuenue xypca ¢usuku 0a3oBoro ypoBHs B 10 Kiacce OCylIeCTBIETCS C
y4€TOM COJepKATEIbHBIX MEXKIPEJAMETHBIX CBA3€H C KypcamMud MaTeMaTHKH,
OMOJIOTHUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle nonsamusi, CBSI3aHHBIE C W3YYEHHUEM METOJOB HAyYHOTO
MO3HAHUS: SBJICHUE, HAYYHBIM (akT, THMoTe3a, (Pu3nyeckas BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHre CUCTEMbl YPAaBHEHUM, JTUHEHHas QyHKIM, mapadoda,
runepOoia, ux rpapuku M CBONCTBA, TPUTOHOMETpHUYECKHE (YHKIMH: CHHYC,
KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKICCTBO, BEKTOPHI
1 UX MPOCKIIMHA Ha OCH KOOPJUHAT, CII0KCHUE BEKTOPOB.

buonocus: MexaHnuueckoe ABUKEHHE B XKUBOUM mpupone, nuddysus, ocMmoc,
TEIJIO00OMEH >KMBBIX OpPraHU3MOB (BHJbI TEIUIONEpEauyu, TEIUIOBOE PABHOBECHE),
AIEKTPUUECKHUE SIBJICHUS B dKUBOU TIPUPO/IE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHASI Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJI, KUIKOCTEW U Ta30B,
AIEKTPUUECKUE CBOMCTBA METAINIOB, JICKTPOIUTHYECKAs JUCCOLIUAIINS, TaTbBAaHUKA.

l'eoepagus: BnaxXHOCTb BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3zoBaHUE JBMKEHUHN C UCIIOIH30BAHUEM MEXAaHU3MOB, YUET
TPEHUSI B TEXHUKE, MOAMIUITHUKK, WUCIIOJIb30BAaHUE 3aKOHA COXPAHCHHS WMITYJIhCa B
TeXHUKE (pakeTa, BOJOMET W APYTHE), ABUTATEIh BHYTPEHHETO CTOpPaHUS, TapoBas
TypOvHA, OBITOBOM  XOJOAWIBHUK, KOHJUIIMOHEP, TEXHOJOTUU  MOJIYYCHUS
COBPEMEHHBIX MaTEpHaJIOB, B TOM YHCJE HAHOMATEPUAJIOB, M HAHOTEXHOJIOTHH,
ANEKTPOCTATUYECKAs 3alIUTa, 3a3€MJICHHE JJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM
MIPUHTED, DJICKTPOHATPEBATEIIbHBIE TPHUOOPHI, 3JIECKTPOOCBETHTEIBHBIE MPUOOPHI,
raJlbBaHUKA.

12



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBbI
11O ®PU3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune yueOHOro mpeamera «dPusznka» Ha YPOBHE CpEIHEro OOIIero
oOpa3zoBaHus (0a30BbI YpOBEHB) MOKHO OOECIEUUTHh JOCTHKEHHUE CIEAYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

JINUHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUSI yuyeOHOro mpeamera «Duzukay TOIKHBI
OTpakaThb TOTOBHOCTP W CIOCOOHOCTh OOYYAIONIUXCS  PYKOBOACTBOBATHCS
c(OPMHUPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMOW II€HHOCTHBIX
OpUEHTAllU{,  TO3UTHBHBIX  BHYTPEHHUX  YOEXKICHUH,  COOTBETCTBYIOIIHUX
TPaIUIIUOHHBIM I[EHHOCTSM POCCHUHCKOTO OOIIeCcTBa, pacUIMpeHue >KU3HEHHOTO
OTbITA W OMNbITA JIEITEIBHOCTH B MPOIECCE peaiu3allid OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEIbHOMN JAESTEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMUA OOYYAIOMIErocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJ€HA POCCUIICKOTO OOIIECTBA;

MNPUHATHE  TPAJULUUOHHBIX  OOIIEYETOBEYECKUX  T'YMAHUCTHYECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTHM COBMECTHYIO JAESATEIBbHOCTh B HMHTEpPECaX TIPaKIAHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUU B 00Pa30BaTEIIbHON OpraHU3aIlNy;

YMEHHE B3aUMOJICUCTBOBATh C COIMAIbHBIMU MHCTUTYTaMU B COOTBETCTBHUH C
uX (QYHKIUSMHU U HA3HAUYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOM NEATENBHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUNUCKOMN TPaXKJIaHCKON UACHTUYHOCTH, TAaTPUOTU3MA;

IIECHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTHXKCHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS :

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHHMBAaTh CUTYallMI0O W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh Ha MOpPaJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHCIIC B
NEATEIIbHOCTU YYEHOI0;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOCHUE YCTOMYMBOTO OYIyIIETO;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOIIECHHE K MHUPY, BKJIOYAs ICTETUKY HAYyYHOTO TBOPYECTBA,
MpUCYIIEro (PU3NYecKoil HayKe;

5) Tpy10BOT0 BOCIIMTAHHUSI:

HWHTEpEC K pa3InIHbIM cepam mpodhecCHoHaTLHON NeITeTbHOCTH, B TOM YHCIIC
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CBSI3aHHBIM C (U3UKOH M TEXHUKOH, YMEHHE COBEpIIaThb OCO3HAHHBINA BBIOOP
Oynymel mpo¢eCCuu 1 peaTn30BhIBATh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI,

TOTOBHOCTh U CIIOCOOHOCTH K 00pa3oBaHUIO W CaMOOOPAa30BaHMUIO B 00OJACTH
(U3HUKHN Ha MPOTSKEHUH BCEW KU3HU;

6) IK0JIOrHYeCKOro BOCIIMTAHMSA:

c(OPMUPOBAHHOCTh  IKOJIOTUYECKON KyJIbTypbl, OCO3HAaHUE TJI0OATHLHOTO
XapakTepa 3KOJOTHUYECKUX TpooIieM;

IUIAHUPOBAHUE M OCYLIECTBICHUE JIEHCTBUM B OKPYKAOUIEH Cpele Ha OCHOBE
3HAHMSA LIeJIEW YCTOMYNBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacUIMpEHHE OMbITA IEATEIBHOCTH SKOJOTMYECKON HAIIPABICHHOCTH HA OCHOBE
MMEIOIINXCS 3HAHUM 110 (PU3UKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(OPMUPOBAHHOCT MHUPOBO33PEHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS PU3NUECKON HAYKU;

OCO3HaHME IEHHOCTH HAy4YHOM JE€ATEIbHOCTH, TOTOBHOCTH B MpOLECCE
M3y4eHUs1 (PU3HKU OCYIIECTBIIATh MPOEKTHYIO M UCCIEA0BATENBCKYIO JEATEIbHOCTD
WHJUBUIyaJIbHO U B TPYyIIIE.

METAINPEJMETHBIE PE3YJIbTATDI
Ilo3naBaTe/ibHbIE YHMBePCAJIbHbIE YUueOHbI€ elCTBUS
Bba3oBble jornuecKkue aeicTBUA:

CaMOCTOSITENIbHO  (OPMYyJIUPOBaTh M aKTyallu3UpoBaTb  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPEACNATh, UEIH JEATeIBbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPHUH HX
TOCTHKECHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U TPOTHUBOPEYHS B PACCMATPUBAEMBIX (PH3UIECKIX
SBJICHUSX;

pa3palaThiBaTh IJIaH pEUICeHHs] MPOOJEMbl C YYETOM aHaIM3a HMMEIOIIUXCS
MaTepUaIbHBIX U HEMaTepUaIbHBIX PECYPCOB,;

BHOCHTHh KOPPEKTUBBI B JIEATEIHHOCThH, OIECHUBATh COOTBETCTBHUE PE3YyJIHTATOB
LEJISIM, OLICHUBATh PUCKU MOCTEACTBUN ACSITENbHOCTH;

KOOPJMHHUPOBATH U BBINOJHATH pabOTy B YCIOBUAX PEATLHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

Bba3oBble uccienoBareibckue 1eiCTBUS:

BJa/IeTh HAyYHOM TEPMHUHOJIOTHEH, KIIOYEBBIMH TOHATUSMH W METOJaMU
buznueckoil HayKu;

BJIaJIeTh HABBIKAMHU y4eOHO-MCCIIEIOBATEILCKONH M MPOEKTHOM NeATeThHOCTH B
o0nacTu (U3MKU, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATEIBbHOMY TOHCKY
METOJIOB pELIeHUs 3a1ad (PU3NYECKOTO COAEpKAHMs, NMPUMEHEHHUIO pa3IUYHbIX
METO/IOB MIO3HAHUS;
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BJIQJIETh BHJAMHU JCSATENBHOCTH IO TIOJYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlluM, TMPEeoOpa3OBaHUI0O M TMPUMEHEHHIO B Pa3IUYHBIX Y4eOHBIX
CUTYaIUsX, B TOM YUCIIE TIPHU CO3JaHIH YU€OHBIX POEKTOB B 00I1acTH (DU3UKH;

BBISIBJISITH  IIPUYMHHO-CIIEJICTBEHHBIE CBA3M M aKTyaJlM3UpoBaTh 3ajady,
BBIJIBUTaTh TUINIOTE3Y €€ PEIICHUs, HAXOAUTh apTyMEHTHI JUIsl JOKa3aTeNbCTBA CBOMX
YTBEPXKACHHM, 3aJaBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATH MOJYYEHHBIC B XOJ€ PEUICHUS 3aa4l Pe3yIbTaThl, KpUTHYECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh M (OPMYJIMPOBATh COOCTBEHHBIE 3ajjaud B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YHCJIE IPU U3YUEHHUH (DU3BHKHY;

JaBaTh OLIEHKY HOBBIM CUTYaI[UsM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETh TEPEHOCHTh 3HAHMA 1O (U3MKE B TPAKTHUECKYI0 00IacTh
KU3HEAESTEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00J1acTei;

BBIIBUTATh HOBBIE UJIEH, TIPEJiaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOIYCKAIOIINE aTbTepPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmaunmeii:

BJa/IeTh HAaBBIKAMM MOJydyeHUs HHPOpMalMM (PU3HUECKOTO COACpPKAHMS U3
UCTOYHUKOB PpAa3HbIX THUIIOB, CaMOCTOSITENbHO OCYILECTBIATh IOUCK, AaHalu3,
CHUCTEeMATHU3alMI0 W WHTEPIpETario HHGPOPMAIMN Pa3IUYHBIX BHIOB U (HopM
Mpe/ICTaBICHHUS,

OLIEHUBAThH JOCTOBEPHOCTHh UH(OpMALINY;

UCIIOJIb30BaTh CPEACTBA HH(POPMAIIMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJIOTUN
B pEIIEHWU KOTHUTUBHBIX, KOMMYHUKATHBHBIX M OpPraHU3alMOHHBIX 3a1ad C
coOyifoficHueM TpeOOBAaHUM HSPrOHOMHKHU, TEXHUKH OE30MaCHOCTH, TUTHECHBI,
pecypcocOepexeHusi, MPAaBOBBIX M OJTHYECKUX HOPM, HOPM HH(DOpPMAIIMOHHON
0e30I1aCHOCTH;

CO03/1aBaTh TEKCTHI (PU3MUECKOTO COJIEPKaHUs B pa3IMUHbIX opmaTax ¢ yuéTom
Ha3HauYeHUs] MHGOPMAIMK U LIEJIEBOM ayJUTOPUH, BBIOMpPAs ONTHUMAIbHYIO (HOpMy
MPEJICTAaBICHUS U BU3YaIH3AIIIH.

KoMMyHuKAaTHBHBIE YHHBEpPCAJIbHBbIE Yy4eOHbIE JeHCTBUS:
OCYILIECTBIIATH OOIIEHUE HA ypOKaX (PU3UKU U BO BHE-YPOUHOU JI€SITEIHBHOCTH;
pacrio3HaBaTh NPEANOCHUTKA KOH(MIUKTHBIX CUTYAllMM U CMSTYaTh KOH(JIMKTHI;
Pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOXO TOYKY 3pEHUsS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;
IIOHUMAaTh M MCIIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOM W WHIWBUAYAIbHOU
paboTHI;
BBIOUpaTh TEMATUKy WU METOJbl COBMECTHBIX JEUCTBUH C Y4ETOM OOIIMX
WHTEPECOB U BOZMOKHOCTEN KKAOTO WICHA KOJJIEKTHBA;
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IIPUHAMATh  LEIM  COBMECTHOM  JEATEINBHOCTH, OPraHU30BBIBATH U
KOOPJIUHUPOBATh JICUCTBUSL MO €€ JIOCTHXKEHUIO: COCTABIATH IUIAH JCHUCTBUM,
pacrpenenaTb poiad ¢ Y4ETOM MHEHUM YYacTHHKOB, OOCYXIaTh pe3yJabTaThl
COBMECTHOM paboThI;

OLICHMBATh KaY€CTBO CBOET0O BKJIAJla U KaXKJOr0 YYaCTHHUKA KOMaH/bl B OOIIUIA
pe3ynbTaT 1o pazpabOTaHHBIM KPUTEPHUSIM;

Ipe/yiaraTb HOBBIE MPOEKTHI, OLEHWBAaTh MWJAEH C T[O3ULUUHA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJISTh IO3UTHUBHOE CTPATErMYECKOE IIOBEJICHHE B  Pa3IMYHBIX
CUTYaIMSIX, IPOSIBIISITH TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHbIC YHHUBEpPCAJIbHbIE Y4eOHbIC 1CHCTBHUS
Camoopranusamnus:

CaMOCTOSTENIbHO OCYILIECTBIISATh TO3HABATEIBHYIO JEATEIIBHOCTh B 00JIacTU
(U3MKH W AaCTPOHOMHMHM, BBISBIATH MPOOJEMBI, CTaBUTb U (POPMYJIHPOBATH
COOCTBCHHEIC 3a]1a4M;

CaMOCTOSATEJIBHO COCTaBIIATH IUIAH PEIICHUS pACYETHBIX M KAYECTBEHHBIX 3a/a4,
IUIAH BBIMIOJIHEHUSI MPAKTUYECKOH paboThl ¢ Y4ETOM MMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEANOYTEHU;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsaTh paMKU y4e€OHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MIPEANIOUYTEHUH;

Jienath OCO3HAHHBIM  BBHIOOpP, AapryMEHTUPOBaTh €ro, OpaTrb Ha ce0s
OTBETCTBEHHOCTb 32 PELICHUE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

croco0CTBOBAaTh (POPMHUPOBAHUIO U MPOSIBICHUIO SPYAULIMH B 001aCTH (DU3UKH,
MTOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OIIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JIESATEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LEIISIM;

BJIaIETh HABbIKAMU MO3HABATEIbHON pe(IeKCUM KaK OCO3HAHUS COBEPLIAEMBIX
JEUCTBUM U MBICIUTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

MCIOJIb30BaTh MPUEMBI pedIeKCUH ISl OLICHKH CHUTYyalliH, BbIOOpa BEpPHOTO
pelIeHMUS;

YMETh OLIEHUBaTh PUCKHM W CBOEBPEMEHHO MPUHUMATh PEIICHUS [0 HX
CHUKEHUIO;

MPUHUMATh MOTHBBI U aApPryMEHThl JPYTrMX TpU AaHaju3e pe3yJbTaToB
NEeSATENbHOCTH;

OpPUHUMATh ce0sl, MOHMMAas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

OpUHUMATh MOTUBBI W apryMEHTbl JIPYTMX TMpU aHajlu3e pe3yJbTaToB
NEeSATENbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.
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B mporecce nocTmkeHus JIUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MPOTPAMMBI IO
dbuszuke A8 ypoOBHA CpeAHero oOmiero oOpa3oBaHHs |y — OOyd4aromuxcs
COBEpIICHCTBYETCS SMOILIMOHANBHBIN UHTEIJICKT, Ipenoiararomn
c(OPMUPOBAHHOCTb:

CaMOCO3HAaHUs, BKIIIOYAIOLIETO CIIOCOOHOCTh MOHUMAaTh CBOE 3MOLMOHAIBHOE
COCTOSIHHE, BUICTh HAmpaBlICHUS Pa3BUTHS COOCTBEHHON SMOIMOHAIBHON c(epsl,
OBITh YBEpEHHBIM B ce0€;

CaMOpPETyJIMPOBaHMsl, BKJIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEJIEHUE, CIOCOOHOCTh  AJaNTUPOBATBhCS K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMH, BKIIIOYAIONIEH CTPEMIICHHWE K JIOCTIDKEHUIO el U
yCcrexy, ONTUMHU3M, HWHHUIIMATUBHOCTh, YMEHHE JCHCTBOBATH HCXOJS U3 CBOUX
BO3MOKHOCTEH;

SMIATHM, BKIIOYAIOLIEH CIOCOOHOCTh NMOHUMAaTh 3MOIMOHAIBHOE COCTOSHHUE
APYTUX, YYUTHIBATh €TI0 MPHU OCYIIECTBICHUU OOIIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO
U COTIEPEKUBAHMUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOUAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIIICHUS C
APYTUMHU JTIOABMHU, 3a00TUTHCS, IPOSABISATh HHTEPEC U pa3peIiaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K xonity o0yuenust B 10 kjacce rnpeaMeTHble pe3yibTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUN:

JIEMOHCTPUPOBATh HA TpUMEpaX pojib U MecTo (u3uku B GHOPMHUPOBAHUU
COBPEMEHHOW HAYYHOM KAPTHHBI MHPA, B PA3BUTHUH COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B IPAKTUYECKOUN ACATEIBHOCTH JIOICH;

YUYUTHIBATh TPAHUIBI TMPUMEHEHUS] M3YUYCHHBIX (DU3NYECKUX MOJIeTeH:
MaTepuaibHas TOYKa, MHEpIHMAJIbHAS CHCTeMa OTCuéra, aOCOJIOTHO TBEPIOE TEIO,
WJICAUIbHBIN Ta3, MOJEIU CTPOCHUS Ta30B, KUIAKOCTEM M TBEPIABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUH 3apsi/i PU pelIeHnU PU3NUECKUX 3a]1ay;

pacrio3HaBath (pU3MUecKue sIBJICHUS (TIPOILIECChI) U OOBSCHITH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJSIPHO-KUHETUYECKOM TEOpUHU CTPOCHHUSI BEIECTBA U
ANEKTPOANHAMUKU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSMOJIUHEUHOE JIBHXKEHUE,
CBOOOIHOE TAJICHHE TEJI, ABMKEHUE TI0 OKPYKHOCTH, UHEPITUS, B3AUMOJICUCTBHUE TEJI,
muddy3us, OpPOYHOBCKOE JBIKCHHE, CTPOCHHUE JKUJIKOCTEH U TBEPIBIX TeT,
M3MEHEHUE 00bEMa TeNl MpU HarpeBaHUM (OXJAXACHHH), TEIUIOBOE pPaBHOBECHE,
UCIIApEHHE, KOHJEHCAlUs, IUIaBJICHUE, KPUCTAIIU3AIUS, KUIECHUE, BIIAXKHOCTD
BO3/1yXa, MOBBIIICHUE IABJICHUS ra3a MIpu €ro HarpeBaHUuM B 3aKPBITOM COCY/IE, CBS3b
MEXKJy IapaMeTpaMH COCTOSIHHS Ta3a B H30MpoLeccax, SJEKTPU3alus Tedl,
B3aMMOJICMCTBUE 3aPAIOB;

OMKCHIBATH MEXAaHUYECKOE JBUIKEHUE, HCIONb3ys (PU3nyecKkue BeTUUHMHBIL:
KOOPAMHATA, IIyTh, IEPEMEIECHUE, CKOPOCTh, YCKOPEHHE, MAcca TeJa, CUJIA, UMITYJIbC
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Tena, KWHETWYECKas DHEpTHs, IMOTEHIMANIbHAs JHEPrus, MeXaHwdeckas paboTa,
MEXaHWYeCKass MOIIHOCTh, MPU ONMHUCAHWUU TPABUIHHO TPAKTOBATH (PU3NIECKUIA
CMBICJI UCIIOIh3YEMBIX BEJIMYWH, NX 0003HAYCHHS M €IUHUIIBI, HAXOIUTh (OPMYJIBI,
CBS3BIBAIOIIUE JAHHYIO (PU3MUECKYIO BEJIMUKUHY C IPYTUMH BEJIMYMHAMU;

ONMUCHIBATh HW3YYCHHBIE TEIJIOBBIE CBOMCTBA TEJ M TEIUIOBBIE SBJICHUS,
UCTIONTB3ysl  (DM3MYECKHUE BEIMYWHBI: JIABJICHHWE Ta3a, TeMIeparypa, CpeIHss
KUHETUYECKAsE SHEPrUsi XAOTUUYECKOTO JIBMKCHUS MOJICKYJ, CPEIHEKBAJApATHUYHAA
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHsISI HHEprus, padora rasa,
KO3 (DUIIMEHT TOJIE3HOTO JEWCTBHSI TEIJIOBOTO JBUTATENsl; MPU  OMNUCAHUU
OpaBWIBHO TPAKTOBaTh (PU3MYECKUM CMBICH HCIOIB3YEMBIX BEJIMYMH, UX
0003HAaYCHUS W €AMHUIIBI, HAXOAUTH (DOPMYJIBI, CBS3BIBAIOIINE JAaHHYIO (DH3NIECKYIO
BEJIMYMHY C APYTHUMU BEJIUYUHAM;

ONMCHIBAaTh M3YYEHHBIE JJIEKTPUUYECKHE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
aBJIeHUs (ITPOLIECCHI), UCMOJIb3YsST (DU3MYECKHE BEIMYMHBI: DJIEKTPUUYECKHUM 3aps,
AJIEKTPUYECKOE TIOJIE, HAMPSIKEHHOCTH TMOJsA, MOTECHUHUAI, PA3HOCTh MOTEHIIMAJIOB;
MIPU ONMKUCAHUU MPABUIHLHO TPAKTOBATh (PU3MUECKUNA CMBICI UCIOIB3YEMbIX BEIUYMH,
UX OO0O3HAUECHHMS M EJUHHUIIBI, YKa3bIBaTh (HOPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(U3UUECKYIO BEIMYMHY C JPYTUMH BEINYHHAMU;

aHAIM3UPOBaTh (PU3UYECKHE IMPOILECChl M SIBJICHUS, MCIOIb3Yys (U3HMUYECKUE
3aKOHBI U MPUHIUIIBL: 3aKOH BcemupHoro tsarorenusd, I, II u III 3axkonsr HeroToHa,
3aKOH COXPAHECHUS MEXaHWYECKOW SHEPTUHU, 3aKOH COXPAHCHUS UMITYJIbCA, TPUHITUIL
CyNEpIO3ULIUA CHUJI, IPUHLUUI PAaBHOIPABUA WHEPUUAIBHBIX CHCTEM OTCUYETA,
MOJICKYJISIPHO-KMHETUYECKYIO TEOPHUIO CTPOCHHMS BEILIECTBA, FA30BbIE 3aKOHBI, CBS3b
CpelHel KHHETHMYECKOW HIHEPTruu TEIUIOBOTO JABMKEHHUS MOJIEKYJ C aOCOJIIOTHOU
TEMIIEpATYpPOM, IEPBBIM 3aKOH TEPMOANHAMUKH, 3aKOH COXPAHEHUSI DJIEKTPUUECKOTO
3apsiia, 3akoH KynoHa, mpu 3ToM pasinyarh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €T0
MaTeMaTU4YeCKOe BBIPAKEHUE U YCIIOBUS (TPaHUIIbI, 00JIaCTH ) MPUMEHUMOCTH;

OOBSACHSTH OCHOBHBIE TIPUHITUIIBI ICUCTBHUS MalIUH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3auyaTh YCJIOBUS HX 0€30MacHOTO MCMOJIb30BaHUSI B MOBCEIHEBHOM
KU3HU,

BBITIOJTHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBIICHUM U
MPOLIECCOB C HCIOJB30BAHUEM NPSAMBIX M KOCBEHHBIX HW3MEPEHHM, IPHU 3TOM
dbopmynupoBaTh npobieMy/3anady U THIIOTE3Y Yy4eOHOTO JKCIEepHUMEHTa, COOMpaTh
YCTAHOBKY U3 MPEJIOKEHHOTO 000pYA0BaHUSI, TPOBOJUTH OMBIT U (POPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBJISTh MPSMbIE U KOCBEHHBIE M3MEpeHUs (U3MUECKUX BEIHYUH, MPHU
ATOM BBIOMPATh ONTHUMAIBHBIA CIOCOO0 HW3MEPEHHsS] W WCIOJIb30BaTh HW3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIEI0OBATh  3aBUCUMOCTH  MEXHy  (U3WYECKUMU  BEJIUYMHAMH  C
UCIIOJIb30BAaHUEM INIPSAMBIX HM3MEPEHHI, IMPU ITOM KOHCTPYHPOBATH YCTAaHOBKY,
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¢bukcupoBaTh pe3yabTaThl MOJYYEHHON 3aBHCUMOCTH (DU3MUYECKUX BEJITUYHMH B BHJIE
TabJIUIl ¥ TpauKOB, /Ie7aTh BEIBOBI IO Pe3yIbTaTaM UCCIICI0BAHUS;

coOmoaTh MpaBwia 0€30MacHOro TpyJa MpU MPOBEICHUM HCCICIOBAHUN B
paMKax y4eOHOro SKCIEpPUMEHTa, Yy4yeOHO-HCCIIEIOBATEIbCKOH W TMPOEKTHOMN
JESTEIBHOCTH C HCIOJb30BAHUEM H3MEPUTENbHBIX YCTPOMCTB M J1aDOpaTOPHOIO
000py10BaHUSs;

pemath pacu€THbIC 3a7aUd C SBHO 331aHHOM (PU3UYECKON MOJIENbIO, HCTIOIb3YsI
(¢u3MYecKue 3aKOHbl M MPUHIIMIBI, HA OCHOBE aHaJIM3a yCJIOBUA 3a/aud BHIOMPATH
(U3UYECKYIO0 MOJIETh, BBIIETATh (PM3HUUYECKUE BEJIMUMHBI U (HOPMYIIBI, HEOOXOAUMBIE
Ui €€ pElIeHUsl, MPOBOJUTH PACUYEThl M OLECHHUBATh PEAIBHOCTH IOJTYYEHHOTO
3HaYeHUs] PU3NYECKON BEITMYMHBI,

peniaTh KaueCTBEHHBIE 3aJayM: BBICTPAUBATH JIOTMUYECKH HEMPOTHUBOPEUYUBYIO
LIEMIOYKY PACCYKJIECHHH C ONOpOM HAa H3YyYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
(buznueckue sSBICHUS;

HCIIOJIb30BaTh MPHU PEIICHUH YYEOHBIX 33Ja4 COBPEMEHHbIE MH(DOPMALMOHHBIE
TEXHOJIOTMH [JIsl TIOUCKA, CTPYKTYpPUPOBAHUS, WHTEPHPETALMH WU MPEACTABICHUS
y4eOHOM M HAay4YHO-NIONYJSIPHOM HMH(POpMalWH, TOJYYEHHOM U3 pPa3IUYHbIX
MCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyt0 HHPOPMAIUIO;

IPUBOJUTH MPUMEPHI BKJIAJa POCCUMCKUX U 3apyOE€KHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, OOBICHEHHE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTUE TEXHUKHU
1 TeXHOJIOTHU;

UCIIOJIb30BaTh TEOPETHUECKHUE 3HAHMS MO (PU3HUKE B MOBCEAHEBHOM KU3HU IJIs
oOecrieueHns 0€30MacHOCTH TPH OOpallleHWd C MpUOoOpaMu M TEXHUYECKUMU
yCTpoOMCTBaMH, Uil COXPAHEHMs 3/I0pOBbsS U COOJIIOEHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH CPEIE;

paboTatb B TpYMNNE C BBINOJHEHUEM paA3JIMYHBIX COLMAIBHBIX pOJEH,
IUIAHUPOBaTh paboOTy TIpyNmbl, PALUOHAIBHO paclpenesiarth OOS3aHHOCTH U
IJIAHUPOBATH JIEATEIbHOCTh B HECTAHJAPTHBIX CHUTyalUsX, aJCKBATHO OLICHUBATH
BKJIQJl K&KJIOTO U3 YYACTHUKOB TPYMIIbI B PEHIEHUE pacCMaTpUBAEMON MPOOTIEMBI.
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YYHEHHUKA

» ®usuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mox penakuueit
ITapdentreBoit H.A., AxumonepHoe oOmiectBo «M3marensctBo «lIpocBerienne»
» ®msuka, 11 xmacc/ Msakumes I'.J1., byxosues b.b., Uapyrua B.M. nox penaknuei
[TapdentneBoii H.A., Akunonepnoe obmectBo «M3narensctBo «lIpocBemienner

METOINYECKHUE MATEPUAJIBI JIJISA YUUTEJIA

1. Jlunua YMKT'. A. Mskumesa, M.A. IletpoBoii. ®uzuka (10-11) (b)

Hcrounuk:  https://rosuchebnik.ru/kompleks/umk-liniya-umk-peryshkina-fizika-10-
11-b/

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://education.yandex.ru/

https://www.yaklass.ru/

https://learningapps.org
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
Ne HanmenoBanue KosimuecTBo yacos JJleKTpoHHBbIE (I (poBLIe)
H/;I pa3iejioB U TEM Beero KOHTpOJIbHLIe IMIpakTn4yeckune 06pa30BaTeﬂbeIe
MPOrpaMMBbl padoThI padoThI pecypchbl
Paznen 1. DU3UKA U METOAbI HAYYHOI'O IO3HAHUSA
11 q)amHK; ZI METOIbL 5 bubmunoreka LIOK
| HayRHor https://m.eds00.ru/7f41bf72
MTO3HAHUS
Utoro mo pazneiny 2
Paznen 2. MEXAHUKA
bu6nmoreka [JOK
2.1 | Kumewaruca 5 https://m.edsoo.ru/7f41bf72
Bu6nnoreka [JOK
22 Munavmia ! https://m.edsoo.ru/7f41bf72
2.3 32§O:;Ieﬂml B 6 1 1 bubmorexa LHOK
' p https://m.edsoo.ru/7f41bf72
MEXaHHKe
Hroro o pasneny 18

Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA

OCHOBBI
31 MOJIEKYJISIPHO- 9 1 Bubmuorexa [JOK
' KHHETHYCCKOM https://m.edsoo.ru/7f41bf72
TEOPUHU
32 OcCHOBBI 10 1 bubmmoreka LIOK
' TEPMOIUHAMUKH https://m.edsoo.ru/7f41bf72
ArperaTHble
33 ;23::;2’1 5 bubnunoreka IIOK
' ' https://m.edsoo.ru/7f41bf72
®dazoBbie
MEPEXOIbI
Hroro mo pazneny 24
Paznen 4. JIEKTPOAUHAMUKA
bubmmoreka LIOK
41 Onextpocrarika 10 . https://m.edso0.ru/7f41bf72
ITocTostHHBIN
42 JIEKTPUIECKHHA 12 1 1 bubmorexa [JOK
' ToK. ToKH B https://m.edsoo.ru/7f41bf72
PasIMUYHBIX CpeIax
HWroro no pazneny 22
PesepBHOE Bpems 2 1
OBIIEE
KOJIUYECTBO
YACOBIIO 68 4 4
INPOI'’PAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KITACC

KoanuecTBo yacoB

Ne Tema VDoKa K Hdara Dy1eKTPOHHBIE N (PPOBLIE
n/n yp Bceero OHTPOJILHbIE HpaxTiieckue H3y4eHHs o0pa3oBaTeJIbHbIE PeCypPChl
padoThI padoThI
1 du3uka — HayKa o mpupoje. HaydaHnsie MeTo b1 1 bubmmorexa [IOK
MO3HAHHUS OKPYIKAMOIIET0 MUpa https://m.edsoo.ru/ff0c32e2
2 waynol sapriss o, npaknaceror gomemmocrs 1 ubmiorexa LIOK
o ’ https://m.edsoo.ru/ff0c33e6
moaen
Mexannueckoe nBrkeHre. OTHOCUTETBHOCTD
3 Meexaimqeecicoori)l)lmn;eﬂneﬂ (l)_[epoefv[eIZEHI/I(;C CKOpPOCTb 1 bubmorexa [IOK
: ’ ’ https://m.edso0.ru/ff0c3508
YCKOpEHHE
4 PaBHOMepHOE MpsIMONMHENHOE JBUKEHNE 1 bubmorexa [IOK
https://m.edso0.ru/ff0c3620
5 PaBHOYCKOpEeHHOE IPSAMOJIMHEIHOE JBIKEHHE 1 bubmorexa [IOK
https://m.edsoo.ru/ff0c372e
bubmoreka IJOK
6 CBobOogHOe naienue. Y CKopeHue CBOOOTHOTO TIaIeHUs 1 https://m.eds0o.ru/ffoc39ce
KpuBonuneitnoe apmwxkenue. JBrmkeHne MaTepraaIbHON Bubmmorexa [JOK
7 1 )
TOYKH M0 OKPY)KHOCTH https://m.edsoo.ru/ff0c3ada
3 [punanun otHocurensHOoCcTH ["anunes. MHepuunanbHble 1 Bubmoreka [JOK
cucteMbl otcuera. [lepBblit 3akoH HproTOHA https://m.edsoo.ru/ffOc3be8
9 Macca tena. Cuna. [TpyHIMI Cyneprno3UIK CHIL. 1 Bbubnuorexa LIOK
Bropoii 3akon Hpl0TOHA /171 MaTepraabHOW TOUKH https://m.edsoo.ru/ffOc3be8
. bubmoreka IIOK
10 | Tpernii 3akoH HploTOHA /17151 MaTepHAIBHBIX TOYEK 1 https://m.edsoo.ru/ff0c3bes
11 3akoH BceMUpHOro Tarorenus. Cuia Tspkectu. [lepas 1 Bubmuorexa LIOK
KOCMHYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmuoreka LIOK
12 | Cuna ynpyroctu. 3akon ['yka. Bec Tena 1 https://m.edsoo.ru/ff0c3e18
13 | Cuna tpenus. Koapduiment tpenus. Cuia 1 bubnunoreka [IOK
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KoanuecTBo yacoB

Ne Tema vooKa K I Hdara Dy1eKTPOHHbBIE N (PPOBLIE
n/n yp Bcero OHTPOTLHBIC paKTHHecKue u3yyeHusi | oOpa3zoBaTejbHbIE pecypchl
padoThl padoThI
CONPOTHBIICHUS MTPU IBMKCHUH TeJia B )KUIKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
[MoctynarenbHOE U BpalaTenbHOS IBUKCHHEC
Y N patll A bu6mmoreka IJOK
14  abcoxroTHO TBEPAOTO Teja. MOMEHT CHiIbl. I1edo cHbl. 1 )
. https://m.edsoo.ru/ff0c41a6
YcnoBust paBHOBECHS TBEPIOTO Tea
NMnynbc MaTepragbHON TOUKH, CUCTEMBI
15 MaTCyI/IaJII)HI)IXpTO‘-ICK Nwmm JII)(; CUJIBL. 3aKOH 1 bubmoreia LHOK
P : ‘ ' https://m.edsoo.ru/ff0c43d6
COXPaHCHUs UMITYJIbca. PeakTMBHOE JIBHIKESHHUE
Pabora u morHOCTh cuitbl. KuHeTH4eckas sHeprus
16 | marte HanLH(I)IIl‘/I” Touku. Teopema 00 I/ISMGHGHI/II/IP 1 buGmorexa LIOK
P . - eoP https://m.edsoo.ru/ff0c4502
KHHETUYECKOH SHEPTUH
[TorenuuansHas sueprus. [loTeHuManbHas S3HEPrUust
17 I rc;l eopmu OBI;HHOI\/'I i )KLII/IHLI HOTGHHEIaJIBHaSI 1 bubmorexa LHOK
YHPYTo ISDOPMHp py X https://m.edsoo.ru/ffOc461a
SHEPrus Teja BOJIM3U MOBEPXHOCTH 3eMIIH
[NoTeHnManbHBIC U HENOTEHIMABLHBIC CHITBI. CBS3b
18 PpabOThI HEMOTEHIMAILHBIX CUJI ¢ U3MECHEHUEM 1 bubnuoreka [IOK
MEXaHHUUECKON SHEPTHH CUCTEMBI Tell. 3aKOH https://m.edsoo.ru/ff0c478c
COXPaHEHHUSI MEXaHUYECKOMN SHEPTUU
JlaboparopHas pabora «VccienoBanue CBs3U paOOTHI
19 | cuibl c U3MEHEHHEM MeXaHUYECKON SHEPTUH Tejla Ha 1 1
MIPUMEPE PACTSKEHUSI PE3HHOBOTO KTYTa»
KontponbHas pabora no teme «Kunemaruka. Bubmmorexa [JOK
20 1 1 )
JluHamuKa. 3aKOHBI COXPAHCHHS B MEXAHUKE) https://m.edsoo.ru/ff0c4b74
OCHOBHBI€E NTOJIOKEHUST MOJIEKYJIIPHO-KUHETHYECKOH Bbubnuorexa LIOK
21 1 .
teopuu. bpoyHosckoe nemwkenue. Juddysus https://m.edsoo.ru/ff0c4dc2
XapakTep ABMKEHUS M B3aUMOJICHCTBHS YaCTHIT
22 | BemecTBa. Mojienii CTPOCHHUS I'a30B, KUIAKOCTEH 1 1
TBEPABIX TEI
23 Macca monekyn. KonmnuectBo BemectBa. [loctostHHas 1
ABorajipo
24 TemnoBoe paBHoBecue. TemmiepaTypa u €€ U3MEPEHHUE. 1

[Ixana Temneparyp Llenscus
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KoanuecTBo yacoB

e Tema ypoka KoHnTpo/bHbIe IMpakTuyeckue Aara UIEKTPOHBIC HGPOBLIE
n/n Bcero u3yyeHusi | oOpa3zoBaTejbHbIE pecypchl
padoTsI padoTsI
25 | Uneansnsnii ra3 B MKT. OcroBHoe ypaBHenne MKT 1 EES::IZ(;;ZI;%S(];})?IJHWC Afde
AbcomoTHas TeMIIEpaTypa Kak Mepa cpeanei Bubmorexa L[OK
26 | KMHETHYECKOH SHEPTHHM JBMKCHHS MOJICKYI. Y paBHEHHUE 1 https://m.eds0o.ru/ffoc511e
MenneneeBa-Knamneipona
27 | 3axon JlaapToHa. ['a30BBIE 3aKOHBI 1
28 JlaboparopHas pabora «VccnenoBannue 3aBUCUMOCTH 1 1
MEXIy HapamMeTpaMH COCTOSHUS Pa3peXEHHOIO Ta3a
29 Hzomporeccr! B uneanbHOM ra3e U ux rpaduyaeckoe 1 bubmmorexa [IOK
Npe/ICTaBICHHE https://m.edsoo.ru/ff0c570e
BHyTpeHH:s 3HEPrus TEPMOJMHAMUYECKON CUCTEMBI U
30 crocoObl €€ nu3MeHeHust. KonmyecTBo TeIIOTh U 1 bubnuoreka [IOK
pabota. BHyTpeHHsIsI SHEPTHs OIHOATOMHOTO https://m.edsoo.ru/ff0c5952
UAEaNTbHOTO Ta3a
bubnuorexa LIOK
31 | Bumsr Temonepeaasn . https://m.edS(])_E).ru/ffOc5c36
32 V nenpHas TeII0EMKOCTD BemecTBa. KomnuecTtBo 1 Bu6nuoreka IJOK
TEIJIOTHI ITPHU TeIuIonepenaye. AnadaTHbli Iporece https://m.edsoo.ru/ff0c5c36
[lepBrlit 3aK0H TEPMOJUHAMUKH U €70 IPUMEHEHHE K Bubmoreka [JOK
33 M30IpoIeccam ! https://m.edsoo.ru/ff0c5efc
34 HeoOpatumocTs mporieccoB B ipupoje. Bropoii 3akon 1 Bubmorexa [JOK
TEPMOAMHAMUKH https://m.edsoo.ru/ff0c6230
35 | [punuun aevictBus u KI1J1 TernoBoit MaivHb 1 Eggg%ﬁi;ig?ﬁlﬁoc 600a
36  Iluxa Kapno u ero KI1J] 1
37  Dkosoruueckue mpoOIeMbl TEMII0IHEPTETHKH 1
38 Oo6o6maromuit ypok «ModekyisapHast pusrka. OCHOBBI 1 bubnuoreka [IOK
TEPMOITHAMHUKID https://m.edsoo.ru/ff0c6938
39 Kontponbhas padora o Teme «MomnekynspHas Gpusnka. 1 1 Bbubmuorexa LIOK
OCHOBBI TEPMOJTUHAMHKI https://m.edsoo.ru/ff0c6a50
40 | Ilapoobpa3oBaHue u KoHAeHcauus. Mcnapenue u 1 Bbubmuoreka LIOK
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KoanuecTBo yacoB

Ne Tema vooKa K I Hdara Dy1eKTPOHHbBIE N (PPOBLIE
n/n yp Bcero OHTPOILHLIC paKTieckue u3yyeHusi | oOpa3zoBaTejbHbIE pecypchl
padoTsI padoTsI
KHUIICHHE https://m.eds00.ru/ff0c63b6
11 AOGcomoTHas 1 OTHOCUTEJBbHAS BIQXKHOCTh BO3IyXa. 1 Bubnmuorexa LHOK
HaceieHnslii map https://m.edsoo.ru/ff0c64d8
e B 10K
: https://m.edso0.ru/ff0c65f0
kpuctanisl. COBpeMEHHbIE MaTepHaIbl
43 [InaBneHue u KpucTauIM3anus. Y AejbHas TEIoTa 1 bubnmorexa [IOK
wiaierus. Cyonumanust https://m.edsoo.ru/ff0c6708
Bu6nuoreka IJOK
44 | VYpaBHeHHE TEIUIOBOTO OanaHca 1 https://m.eds00.ru/ff0c6820
DnekTpu3anus Te. DIeKTpudeckuii 3apsia. JBa Buga bubnuoreka [IOK
45 1 .
JIIEKTPUIECKUX 3aPsIIOB https://m.edsoo.ru/ff0c6bcc
[IpoBoAHUKH, AUBIEKTPUKU U TOIYIIPOBOJIHUKU. 3aKOH Bubmumorexa [JOK
46 1 .
COXPaHEHUSI ANEKTPUUESCKOTO 3apsiaa https://m.edsoo.ru/ff0c6bcc
Bsaumogeiictue 3apsnoB. 3akoH Kynona. Toueunsrit Bubmuoreka [OK
47 . 1 .
AIIEKTPHUCCKUH 3apsi] https://m.edsoo.ru/ffOc6ced
o | o ronpeer v Tomun | B 10K
YHEpToSHil P ' https://m.edsoo.ru/ffOc6df2
HaNpPsHKEHHOCTH
49 Pab6ota cun anexTpocrarndeckoro most. [loreHmman. 1 Bubmorexa [JOK
Pa3HOCTB IOTEHIIUAJIOB https://m.edsoo.ru/ff0c6f00
50 [IpoBoAHMKY U AMIIEKTPUKHU B JIEKTPOCTATHYECKOM 1 Bubmmorexa [JOK
moJie. JIuaekTpudeckast MpOHUIIAEMOCTh https://m.edso0.ru/ff0c7018
N Bubnuoreka [IOK
91 | DnexrpoémkocTs. Konnencatop 1 https://m.eds00.ru/ffOc7126
DNEeKTPOEMKOCTH MIIOCKOTO KOHAEHCATOpa. DHEprus bubnmnorexa [JOK
52 1 .
3apsDKEHHOTO KOHZIEHCaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGoparopnas pabota "V3mepeHue 3eKTpOEMKOCTH 1 1
KOHJeHcaTopa"
54 [IpuHiun gelcTBUA U IPUMEHEHNE KOHACHCATOPOB, 1

KOIMMPOBAIHHOTO alapaTa, CTPYHHOTO IIPUHTEPA.
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KoanuecTBo yacoB

Ne Tema vooKa K I Hdara Dy1eKTPOHHbBIE N (PPOBLIE
n/n yp Bcero OHTPOTLHBIC paKTHHecKue u3yyeHusi | oOpa3zoBaTejbHbIE pecypchl
padoTsI padoTsI
DJeKTpOCTaTHUECKas 3aluTa. 3a3eMICHHE
AIIEKTPONPHOOPOB
DJEKTPUUYECKHUNA TOK, YCIOBHS €0 CYIIECTBOBAHMUSI.
55 | IlocrosauEIH TOK. Cuna Toka. Hanpspbkenue. 1
Conpotusnenue. 3akoH Oma 715 y9acTKa [enH
[locnenoBarenbHOE, TapaieTbHOE, CMEIIaHHOE
56 | coe H§CHH€ IPOBO ’HI/III:OB Jla6o a’To Hasi paboTa 1 0.5 bubmoreia LHOK
A POBOA ) PaTOpHa p ' https://m.edsoo.ru/ff0c74f0
«W3yueHne cMEIIaHHOTO COEANHEHHSI PE3UCTOPOB
57 PaboTa 1 MOIIHOCTH MEKTPUIECKOTO TOKA. 3aKOH 1 Bubmuoreka [JOK
Jixoysst-JIenia https://m.edsoo.ru/ff0c7838
3axon OMa /17151 TOTHOM (3aMKHYTOM) 3JIEKTPUYECKON
neru. Kopotkoe 3ampikanue. JlaboparopHas pabota bubmmorexa [IOK
58 1 0.5 ]
«M3mepenne DJIC MCTOYHHMKA TOKA M €I'0 BHYTPEHHETO https://m.edsoo.ru/ff0c7ae0
COIPOTHBIICHHUSD)
DJeKTpOHHAas MPOBOJUMOCTh TBEPIBIX METAILIOB.
59 | 3aBUCHMMOCTh CONPOTHUBIICHUS METAIOB OT 1
TeMrieparypbl. CBEpXIPOBOANMOCTh
60 DNEeKTpUUYECKUH TOK B BakyyMe. CBOMCTBa AJIEKTPOHHBIX 1
ITyYKOB
[omynpoBoHUKY, HX COOCTBEHHAs ¥ IPUMECHAS
61 o 013,0 pI/IMOSTB CaolicTBa p—n-11e exopa 1 bubsmorexa HOK
POBOA ) P pexona. https://m.edsoo.ru/ffOc84ae
[TosrynpoBOJHUKOBBIE TPUOOPHI
DJeKTprYecKHid TOK B paCTBOpaxX U paciiaBax
62 | snekT pOJ'H/ITOB DIEKT] %HHTHE@CKaﬁpI[I/ICCOLII/IaHI/Iﬂ 1 bubmorexa HOK
p ' P ' https://m.edsoo.ru/ff0c82ba
DIIEKTPOIH3
OnexTpuyeckuil TOK B razax. CaMOCTOATENbHBIN U Bubmuorexa LIOK
63 N 1 .
HECaMOCTOSITeNIbHBIH pa3psia. Mounaus. [Inazma https://m.edsoo.ru/ff0c84ae
OnexkTpuyecKre NpruOOPHl U YCTPOHCTBA U UX
64 | n aKTIquCKoe m IEMCHEHI/IC };'I I;Bpma TEXHUKU 1 bubmorexa HOK
P p P https://m.edsoo.ru/ffOc86fc
0e3omacHOCTH
. Bubmoreka [JOK
65 | O6oOmarmuil Ypok « NeKTPOINnHAMHUKAY 1 1

https://m.edsoo.ru/ff0c88be
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KoanuecTBo yacoB

Ne Tema vooKa Hdara Dy1eKTPOHHbBIE N (PPOBLIE
n/n yp Bcero KonTpoabnbie IipaxTirieckue u3yyeHusi | oOpa3zoBaTejbHbIE pecypchl
padoTsI padoTsI
8 ocromm snectpuicc ron. Totu s pasmu 1 ) Bubmotera LIOK
: https://m.edsoo.ru/ffOc8a8a
cpemax»
67 PesepBusrii ypok. KonTponbHas padora o teme 1 1 bubmmoreka [JOK
"DeKTpoarHAMHKA" https://m.edsoo.ru/ff0c8c56
68 PesepBHsrii ypok. O6o0maromuii ypok mo remam 10 1 bubmmoreka [JOK
Ki1acca https://m.edsoo.ru/ffOc8f6c
OBUHIEE KOJIMYECTBO YACOB 110 IPOT'PAMME 68 4 4
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