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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00Imero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHMH M TpeOOBaHMM K pe3yiabTaraM OCBOEHHUS OCHOBHOM
obOpasoBarenbHOl Tmporpammbel, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIMU MPETNOoJaBaHUsl y4eOHOTO
npenvera «®@u3uka» B 00pa3oBaTENbHBIX — opraHm3anusax —Poccuiickoin — Demepanuu,
peaTM3yoLUMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl 1o (U3MKe HamnpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyudaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIeTeNIbHOCTHOTO noaxoaa. [Iporpamma o ¢usuke cooTBeTCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3yibTataM OOY4eHHs, a TaKK€ YUYUTHIBAET HEOOXOAMMOCTb peaIM3allUMUd MEXIIPEIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTamMud. B Hell ompepemsroTcs
OCHOBHBIEC IIEJIM M3y4eHHs (U3UKU HA YPOBHE CPEIHET0 OO0Iero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOEHUS Kypca (U3MKU: JIMYHOCTHBIE, METalpeAMETHbIe, IpeIMETHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UTAHUPYEMbIE PE3y/IbTaThl OCBOCHUS Kypca (M3UKU Ha 0a30BOM YpOBHE, B TOM YHCIIE

IpeIMETHBIE PE3YIbTAThI IO rojlaM O0yUYEHUs;

e cosiepkaHue yuyeOHoro npeamera «Pu3uka» 1o rogam o0ydeHHs..

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUYEOHOTO
IpeaMeTa B LIKOJIE, BHOCUT CYLECTBEHHBIH BKJIAJ B CUCTEMY 3HaHUN 00 OKpYKaIOIIEM MUDE.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3YIOLIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MIOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUI, U3ydaeMbIX
XuMmHel, Ouonoruei, ¢usmdeckoi reorpadueir u acrponomueil. Vcnonb3oBaHne U aKTUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OIpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUI B cdepe SHEpPreTHKH, TPaHCIOpTa, OCBOEHHMsS KOCMOcCa, MOJYy4YeHHsS HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U Ipyrux. 3ydenune pu3nku BHOCUT OCHOBHOW BKJaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa 00y4aroImuxcs, B GOpMUpPOBaHUE YMEHUI
IPUMEHSATh HAyYHbII METO]I TO3HAHUS MPH BHITOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHHM.

B ocHOBY Kypca ¢u3uku JUist ypoBHS CpeJHEro o01ero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SIBIISIETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KIACCHUYECKOM, Tak U
COBPEMEHHOM (PU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepHall Kypca (GU3UKU 0ObEANHEH BOKPYT
¢busznueckux Teopuil. Begymmm B Kypce sBIseTcss (OpPMHUpOBAHUE MPEICTABICHUNH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaius npearnosaraeT UCIoib30BaHHE T'yMaHUTapHOTO
noTeHIMana GU3NIeCKoil HayKH, OCMBICIIEHUE CBS3U Pa3BUTHUS (DU3UKM C Pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TpodIeMamMH.

Hoes npuxnaonou nanpasnennocmu. Kypc Gusuku npeanonaraeT 3HaKOMCTBO € IIUPOKUM
KPYTrOM TEXHHUYECKHX M TEXHOJOTHYECKUX MPHUJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonozusayuu peasu3yercsi MOCPEICTBOM BBEICHHUS JJIEMEHTOB COJEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM
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TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKAeHHsI Mpo0IeM palliOHATBFHOTO MPUPOIONIONb30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKHM Ha yYpOBHE CpEeTHEro o0mero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu ((HOpMUpOBAHUE TMPEACTABICHUI O CTPYKTYpe MOCTPOEHUs
buznyeckoil Teopuu, poiu (GyHIAMEHTAIBHBIX 3aKOHOB W MPHUHIMIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJISI ONMUCAHHUS E€CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucreMHO-IeATEIbHOCTHBIN MOJIX0 B Kypce (PU3UKH peau3yeTcs MpekIe BCero 3a cuér
OpraHMu3aIy IKCIEPUMEHTAIbHON NesATeIbHOCTH oOyuaromuxcs. s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJNB30BAaHUE CHCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOIIMIA CIMCOK
YUEHUYECKUX MPaKTHYEeCKUX padoT. BrigeneHue B yka3aHHOM mepedHe JabopaToOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS Y4YacTHUKaMH 00pa30oBaTelIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TUIAHUPOBAaHUS M OCHAIIeHUs Kabuneta ¢pusuku. [Ipu sTom
o0ecrieynBaeTcsl OBJIAZCHHE OOYYAIONIMMHUCS YMEHUSMHU MPOBOJIUTH KOCBEHHBIC HM3MEPECHHS,
WCCJICIOBAHMSI 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IIOCTAHOBKY OIIBITOB IO TMPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bosnbiioe BHUMaHUE yAENsSeTcs PEIICHUIO pacu€THBIX W KadeCTBEHHBIX 3a1ad. Ilpu sTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SBISIFOTCS 3a/1a4M C SIBHO 3alaHHON (PU3MUYECKON MOJIENBIO,
MO3BOJIAIOIIME MPUMEHSATh U3YyYEHHBbIE 3aKOHBI M 3aKOHOMEpPHOCTH KaK M3 OJHOTO paszelna
Kypca, Tak U UHTErpUpys 3HAHHS U3 Pa3HbIX pa3/esioB. [ KaueCTBEHHBIX 3a/1a4 MPHOPUTETOM
SBIISIIOTCSL 3aJaHU Ha OOBSICHEHHE MpPOTeKaHHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXKAroIIel >KU3HHU, TpeOyromue BbIOOpa (HU3WYECKOW MOJCIH ISl CUTYallMH TPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TpedoBanusmu PI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
obecrieyeHnto y4eOHOro mporecca 0a30BBI YpOBEHb Kypca (U3WKM HAa YPOBHE CPEIHEro
o0mrero o0pa3oBaHMs TOJDKEH M3y4daThCs B YCIOBUAX NMPEIMETHOTO KaOWHeTa (DM3WKH WIH B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B kabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PATOPHOE 00OPYOBAHUE JUISI BBITIOIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYEHHUECKHX TNPAKTHYECKUX pPadOT M  JIEMOHCTPAIMIOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHHMAaJIbHON JOCTAaTOUYHOCTH M 00ECHeYMBaeT MOCTAHOBKY MEPEUMCIEHHBIX B MPOrpamme 1o
¢u3nKe KIFOYEBHIX JEMOHCTPALMH ISl MCCIEOBAHUS HM3y4aeMbIX SIBIICHHHA W TIPOIIECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTtopHoe 00OpYyAOBaHUE JJIS YYEHMUYECKHX IMpaKTHYECKUX paboT (gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUJIEKTOB M OOEeCleuyMBaeTcss B pacy€ére OJAHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYAOBaHMS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU 1IENISIMHU U3Y4eHUs1 GPUUKU B 00I1IEM 00pa30BaHUU SIBIISIOTCS:

e hopMupoBaHHE HHTEpeca M CTPEMJICHHs OOYyYaloMIMXCs K HAyYHOMY HW3YyUEHHUIO

HOPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
®pa3BUTHE TPEACTABICHUH O HAyyHOM MeTO/€ TO3HaHUS U  (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOIIUM SIBIICHUSIM;



¢ hopMHupoBaHUE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa M3y4eHUSI OCHOB CTPOCHHUS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e hopMupoBaHHe YMECHUH OOBSCHATH SBICHHUS C UCIOJIH30BAHUEM (PU3UUCCKUX 3HAHUU U
HAYYHBIX JI0Ka3aTeJIbCTB;

e hopMuUpOBaHKE MPEICTABICHUI O POJIM (U3UKU IS PA3BUTHS JPYTUX E€CTECTBEHHBIX
HAYK, TEXHUKU M TEXHOJIOTHIA.

JocTikeHnne 3TUX Lenell o0ecreynBaeTcsi peluIeHHeM CIEAYIONMX 3a7ad B Ipolecce

U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

® [IPHOOPETEHNE CUCTEMBbI 3HAHUI 00 O0ImUX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHsSIX, BKIIOUAsk MEXAHUKY, MOJIEKYJSIPHYIO (PU3HUKY, 3JIEKTPOAUHAMUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

e hopMupOBaHNE YMEHUH NPUMEHATh TEOPETUYECKHE 3HAaHUSA I OOBSICHEHUS
(Gu3n4ecKux SBIEHUM B MNpUpOAe M Il NPUHATUS NPAKTUYECKUX pELICHUH B
MMOBCEAHEBHOM KU3HU;

® OCBOEHHE CIIOCOOOB pelIeHUs Pa3IMyUHBbIX 3a/1a4 C IBHO 3aJJaHHON (PU3MUECKOH MOJIeINbIO,
3a1ad, IOPa3yMEBAIONIMX CaMOCTOATENbHOE CO3/aHue (U3MYECKOH MOJENH,
aJICKBaTHOW YCJIOBHUSAM 3a]1a4U;

® TOHMMaHNe (U3UYECKUX OCHOB W NPUHIUIIOB JEHCTBUS TEXHUYECKUX YCTPOWCTB WU
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO CPENy;

® OBJIAZICHUE METOAAMU CaMOCTOSATEIBHOTO TUIAHUPOBAHUS W TPOBEACHUS (DU3MUECKHX
SKCHEPUMEHTOB, aHaJlIW3a W  UHTepUpeTaluuu  UHPOpPMALUHU,  ONpeAeiIeHUs
JIOCTOBEPHOCTH IOJYYEHHOT'O Pe3ysbTara;

® CO3/1aHUE YCJIOBUHM Ui pa3BUTHS YMEHHUM MPOEKTHO-MCCIEI0BATENbCKON, TBOPUECKON
NEeSITEbHOCTH.

Ha wsyuenue ¢usuxu (0a30BBIi ypoBEHb) Ha YpOBHE cpenHero odmero oOpa3oBaHUS

otBoauTcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Tpennaraemslii B mporpamMme no (Gpusmke nepeyeHb Ja00paTOPHBIX U MPAKTUYECKUX paboT

ABJIIETCS. PEKOMEH/IOBAaHHBIM, YYMTEIb JEJIaeT BHIOOP IpPOBEJEHHs J1a00paTOPHBIX padboT u
OTBITOB C YU4ETOM WHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupone. Hayunele Meroasl mo3HaHUsA OKpyXkaroumero mupa. Pomib
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOIbl. DKCIIEPUMEHT B (PU3UKE.
MogenupoBanue ¢pu3nueckux sBIeHUN U nporeccoB. Hayunsle runoressl. Pusnyeckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINII COOTBETCTBHSIL.

Ponp m Mecto ¢u3uku B (OPMHPOBAHHUM COBPEMEHHON HAy4yHOW KapTHUHBI MHpa, B
IIPaKTUYECKON NEeATEIbHOCTH JIIOIEH.

Jlemoncmpayuu
AHanoroBblie U ITU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TaTUYNKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpEeAHSsl CKOPOCTb, MTHOBEHHAas CKOpPOCTb) M YCKOpPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMU HAa OCHU CUCTeMbl KoopAuHaT. ClioKeHHE MEepeMEIIeHUN U
CJI0’KE€HUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NIBIKeHUE. ['paduku 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILEHUS MaTepUaibHOH TOUYKHA OT BPEMEHHU.

CBoOonHOe najeHune. Y CKopeHre CBOOOIHOIO MaJACHHUS.

KpuBonuneiiHoe naBmxeHue. J[[BUkeHHEe MarepualbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOZYJIO CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. llepuon m
yacTtoTa oopauieHus. LleHTpocTpeMUTETbHOE YCKOPEHUE.

TexHuueckue yCTpOWCTBA M MPAKTHUYECKOE MPUMEHEHHUE: CHUIOMETp, ABUKEHUE
CHapsJ0B, LICTIHbIE U PEMEHHBIE NepeIadH.

Jlemoncmpayuu

Monenb cucTeMbl OTCUETa, WILTIOCTPALM KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBHIKEHUSI.

[TpeoOpa3zoBanre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmonenune aBmxenus Tena, OpoleHHOro Mo YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

HamnpaBnenue cCkopocTH Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydeHre HepaBHOMEPHOTO JBUKEHHUS C LIENIbIO OINpeIeJIeHHs] MTHOBEHHON CKOPOCTH.
HccnenoBaHnne  COOTHOLIEHUS ~ MEXAY  IMYTAMH, [POWIEHHBIMH  TEJIOM  3a

MIOCJIEOBATEIbHBIE PAaBHBIE NPOMEXKYTKA BPEMEHHU IPU PABHOYCKOPEHHOM JIBUKEHUU C
HavyaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3yuenune aBUKEHUS MIApPUKaA B BI3KOU KUKOCTH.
W3ydeHue ABM>XEHUS Tela, OpOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

ITpuHimn otHocutenbHOCTH ['anuies. [lepBoiit 3akoH HeroToHa. MHEpLManbHbIE CUCTEMBI
oTCcUéTa.



Macca tema. Cuna. IlpuHnun cynepno3unuu cuil. Bropoit 3akoH HprooTona st
MaTepualbHOU TOUYKHU. Tpernii 3akoH HbIOTOHA [UIst MaTepUAIIbHBIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKEHUsS U cuiia TpeHus nokost. Koaddumment tperns. Cunia conpoTUBICHUS
IIPU JIBUKEHUM TENA B KUAKOCTU WM rase.

[ToctynarensHOe U BpaliaTelbHOE ABMKEHHE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpauieHus. [lnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIA.

TexHuueckue yCTpPONCTBA M IPAKTUYECKOE IPUMEHEHHWE: MOJIIUIIHUKY, ABW)KEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HerotoHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMariuii.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOABbEME U MaJICHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3ydenue ABMXeHUs OpycKa MO HAaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpa3iie, oT ux aedopMaIuu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl COXpaneHusn 6 MexaHukKe

Mmnynsc MaTepralbHOM TOUYKHU (T€na), CUCTEMBI MaTepUANIbHBIX TOYEK. MMmynbC cuitbl n
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTB CHUJTBI.

Kunernueckast sHeprus marepuaibHOM TOukd. TeopemMa 00 M3MEHEHMHM KUHETHYECKOMH
JHEPIUH.

[TorenuunanbHas 3Heprus. [loreHnnanbHas 3Heprus ynpyro 1epopMUpOBaHHOMN NPYKUHBI.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b paOOThl HEMOTEHIMATIBHBIX CHII C
VU3MEHEHHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne yCTpOMCTBAa M NMPAKTHYECKOE NMPHUMEHEHHE: BOJAOMET, KOIEP, MPYKUHHBII
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul



N3ydyeHrne aOCOMIOTHO HEYNPYroro yiapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasiTHUKOB.

HccnenoBanue CBs3W PabOTHl CHJIBI C W3MEHEHHEM MEXAaHWYECKOW JSHEpPruu Teia Ha
pUMepe PacTsHKEHHsI PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsiekyasipaast pu3MKa M1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU M X OMBITHOE 0OOCHOBAHHUE.
bpoynosckoe naBuxkenue. Juddysus. XapakTep ABMKEHHUS UM B3aUMOJICHCTBUS UYACTHI]
BemecTBa. MoJiend CTPOCHHUSI Ta30B, JKUAKOCTEH M TBEPABIX Tel U OOBICHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl MoseKkyn. KoiaumdecTBo BemecTsa.
[TocrossnHast ABorajipo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOPUH
ueanpHOro rasa. AOCOJIIOTHasg TemmepaTypa Kak Mepa CpeJHEl KHUHETHUYECKOM SHepruu
TEIJIOBOTO JIBM>KeHHMs vactull rasza. lllkana temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. I'paduueckoe MmpencTaBieHue U30IIPOLECCOB: U30TEPMA,
u30Xopa, n3odapa.

TexHUYeCKHE YCTPONUCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeETp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUINE JUCKPETHOE CTPOCHHME BemiecTBa, (oTorpaduu MOJIEKYI
OPraHUYEeCKUX COCTMHECHUM.

OnbiThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogens onbita LlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Mogaeinb, HUTFOCTPUPYIOLIAs IPUPOALY JABIEHUS ra3a Ha CTEHKH COCYyAa.

OnBIThI, HIUTFOCTPUPYIOLUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, U30MPOLECCHI.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

Omnpenenenne Macchl BO3JyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BEMa
KOMHATBI, IaBJICHHUS U TEMIIEPATYpPBI BO31yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEXKY ITapaMeTpaMU COCTOSIHUSA Pa3peKEHHOI0 rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoanHamuueckas cucteMa. BHYTpEHHsS 3HEprus TEPMOJMHAMMYECKOM CHCTEMBI U
crocoObl e€ u3mMeHeHus. KoauuecTBo TenmaoTel U padoTa. BHyTpeHHss SHEprHst 0AHOATOMHOIO
UJeaIbHOTO ra3a. Buzsl Teronepenayu: TEIUIONPOBOIHOCTb, KOHBEKIUS, U3IIydCHHE. Y IebHAas
TEIJIOEMKOCTH BelecTBa. Koan4yecTBo TEIITOTHI ITPH TEIUIONEpEaAYe.

[TonsitTue o0 anumabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. IIpumeHeHue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3omporeccaM. ['padudeckas uatepnperanus paboThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatumMocTh MpoieccoB B MpUpoIe.

TenoBeie MamuHbL. [IpuHIUIIBL JefCTBUS TemIoBbIX MaluH. [IpeoOpa3oBaHus 3HEPTUU B
Ter1oBbIX MamnHax. Koagdunuent nonesnoro aeiictBus terwioBoil Mamuubl. ukn Kapao u
ero Ko3((HUIMEHT MOJE3HOT0 IEHCTBHS. DKOIOTHYecKre poOIeMbl TEIIOHEPTeTHKH.

TexHudyeckue yCTpOWCTBA M IIPAKTUYECKOE IMPUMEHEHHUE. JBUIaTellb BHYTPEHHETO
Cropasusi, ObITOBOM XOJOIUIBHUK, KOHTUITHOHED.
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Jlemoncmpayuu

V3MeHeHre BHYTPEHHEH HSHEPruu Tejla IMPU COBEPUICHUHM pPAOOTHI: BBUIET MPOOKH W3
OYTBUIKH TOJl JEHCTBHEM CXKaTOr0 BO3/yXa, HarpeBaHue s>(upa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAITHSA).

H3meHeHne BHYTpEeHHEH sHepruu (TeMieparypbl) Teja npu Terionepeaaye.

OnbIT 110 aIMabaTHOMY PACITUPEHUIO BO3/1yXa (OIBIT C BO3AYITHBIM OTHUBOM).

Monenu napoBoi TypOHHBI, JBUTATEINsl BHYTPEHHETO CTOPAHUs, PEaKTUBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoovt

[TapooOpa3oBanne wu KoHJeHcamws. McmapeHne W KureHue. AOCONMIOTHasT W
OTHOCHUTEIIbHAs BIKHOCTh BO31yXa. HachblmeHnHblil nmap. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTB TEMIIEPATypbl KUIICHUS OT AABJICHMUS.

Teépmoe Teno. Kpucramnmaeckrne u amopdHbie Tena. AHM30TPOIUS CBOWCTB KPUCTAILIOB.

Kunkue xpucramnel. CoBpeMeHHble Marepuaibl. [lnaBieHue m kpucramnuzauus. YJelbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHeHUEe TEII0BOro HaaHca.
TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: TUTPOMETP U IICHXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH IMOJIYYCHHA COBPCMCHHBIX MarcepuaioB, B TOM YHUCJIC
HaHOMAaTCpHUaJIOB, U HAHOTCXHOJIOI'UH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kurnienne npu nOHMKEHHOM JIaBJICHUU.

CrocoObI U3MEPEHUS BIAKHOCTH.

Hab6nronenue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTaJUIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3MepeHne OTHOCUTENBHOM BIAXKHOCTU BO3yXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Inexkmpocmamuka

OnexTpuzauuss Tel. OJNEKTpUYECKUH 3apal. JlBa BHa DJIEKTPUYECKUX 3apsifOB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKU. 3aKOH COXPAHEHHUS MIEKTPUYECKOTO 3aps/a.

BzaumoneiictBue 3apsimoB.  3akoH  Kynona. Todeunblil  siexTpuyeckuil  3apsi.
Onekrpuueckoe mose. HanpskéHHocTh anexTpuueckoro mods. [lpuHumn cynepno3unuu
IEKTPUYECKUX MOJIEN. JIMHNN HANPSYKEHHOCTHU HIIEKTPUUECKOTO TOJIS.

PabGota cun osnektpocratuueckoro mond. IloreHnuman. Pa3sHOCT MOTEHLMANOB.
[TpOBOAHMKY M TUAIIEKTPUKHU B ANEKTPOCTATUYECKOM Mouie. J(uaaexTpuueckas MpOHUIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTpOEMKOCTH INIOCKOTO KOHJAEHCAaTopa. DHEPrus
3apsKEHHOTO KOHJEHCATOPA.

TexHuueckue ycTpoilcTBa M INPAKTUYECKOE NPUMEHEHHE: DJIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKas 3alUTa, 3a3€MJICHHE DJIEKTPOnpHOOpOB, KOHAEHCATOP, KOMHUPOBAIbHBIN
anmapar, CTpyUHBIM IPUHTED.

Jlemoncmpayuu

YCTpOoUCTBO U IPUHLUIL AEHCTBUSA 3JIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEN.
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DIIEKTPUYECKOE TT0JIE 3apSKEHHBIX TEL.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DJIeKTpOoCTaTUYECKas 3allHuTa.

JMBNeKTpUKHU B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOIIaJHM ILJIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprusi 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit moxk. Toku é pa3nuunvix cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHHUS JIEKTPUUECKOTO0 TOKa. MICTOYHMKM TOKa.
Cuna Toka. [locTossHHBIIA TOK.

Hanpspkenue. 3akon Oma Jy1sl ydacTka Lenu.

DIIeKTpUUYECKOe CONPOTHUBIICHHE. VY nensHoe COMPOTHUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMEIIAHHOE COSAMHEHNE TPOBOTHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DIIEKTPOABUKYILAsl CUJIa U BHYTPEHHEE CONIPOTUBIICHHE UCTOUYHMKA TOKA. 3akOoH Oma 11t
MOJIHOM (3aMKHYTOM) 3yieKTprueckoit nenu. KopoTkoe 3aMbIkanue.

DNIeKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAUIOB. 3aBUCUMOCTh COMIPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIeKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynpoBomHuku. CoOCTBEHHass W TpPUMECHAs MPOBOJUMOCTH IOJIYIPOBOTHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHIKOBEIE TPHOOPHI.

OJIEKTPUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIHUTOB. IDJIEKTPOJIUTHYECKAS
Juccoruanus. DIEKTPOIIn3.

DnexkTpuueckuil Tok B ra3zax. CaMOCTOSTENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHuueckue yCTpoOMCTBA M MPAKTHUECKOE MPUMEHEHHE: aMIIEpMETP, BOJBTMETD,
peocTaT, HWCTOYHUKH TOKa, OJJEKTpOHArpeBaTelIbHbIE MPUOOPHI, SIEKTPOOCBETUTEIHHBIC
MpUOOPHI, TEPMOMETP COMPOTUBJICHUS, BaKyyMHBIH IHOJ, TEPMHUCTOPHI U (OTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCUMOCTh COMPOTUBIICHUS IIWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, TUJIOIIATH
MOTNIEPEUHOT0 CEYEHUSI U MaTepHaa.

CMmenaHHoe COeIMHEHUE POBOJHUKOB.

[IpsiMmoe u3MepeHue 3ieKTpoABMXKYIIEH cuiibl. KopoTkoe 3amblkaHH€ TajJbBaHHMYECKOTO
AJIEMEHTA M OllEHKa BHYTPEHHETO COMPOTHBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSIS TPOBOIMMOCTH JAHO/IA.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

N3yueHnune cMenaHHOTO COeIMHEHMS PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYLIEH CHIIBI  HCTOYHMKA TOKa W €ro  BHYTPEHHETO
COTIPOTHUBIICHUS.



Hab6nronenue anexrpomusa.

Me:xnpeamerHblie CBA3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce oCymIecTBISieTCS C y4ETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBSi3eéd C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHS:
sBIICHUE, HAy4YHBIH (pakT, rumore3a, Qu3udeckas BEIMYWHA, 3aKOH, TEOPHs, HAOIIOACHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHEe (DYHKIMH: CHHYC, KOCUHYC, TAaHTEHC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPhl M MX MPOEKIUU Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoecusn: mexanuueckoe ABMKEHHE B JKUBOW mpupoje, 1uddysus, ocMocC, TEII000OMEH
KUBBIX OPTraHU3MOB (BHJIBI TEIUIONIEPEIaut, TEIJIOBOE PABHOBECHUE), DIIEKTPHUCCKUE SIBIICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPIABIX TeJ, JKUAKOCTEM M Ta30B, 3JEKTPUYECKUE
CBOWCTBA METAJJIOB, JIEKTPOJIUTHIECKAS TUCCOLUAIIHS, TaIbBAaHHUKA.

leoepaghus: BaxXHOCTH BO3lyXa, BETPHI, OapoOMeTp, TEPMOMET.

Texnonoeusa: npeoOpa3oBaHue IBMXKEHUI C UCIOIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKH, HCIOJIb30BAHUWE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJOMET M Jpyrue), JBUTaTelb BHYTPEHHEro CropaHus, MapoBas TypOuHa, OBITOBOM
XOJIOMIIBHHUK, KOHAUIIMOHEP, TEXHOJIOTUH TOJIYUYEHHsS] COBPEMEHHBIX MAaTE€pPHUaIoB, B TOM YHCIIE
HaHOMATEepHaJOB, W  HAHOTEXHOJIOIWMH,  3JEKTpOoCTaTHYecKass  3alluTa,  3a3eMJICHUE
3JIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIH TNPUHTEp, dJEKTpOHArpeBaTellbHble IPUOOPBI,
AIIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TATHBAHUKA.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUSA

OcBoeHue y‘I€6HOFO npeamMeTa «Pu3nka» Ha YPOBHE CpPCIAHCTO O6H_ICFO O6p8.30BaHI/I5{
(6830BLH>1 ypOBeHB) JOJIDKHO o0ecneynTh JOCTHXXCHHUC CJICAYHOIIUX JIMYHOCTHBIX,
MCTAIIPEAMCTHBIX U IMMPEAMCETHBIX 06pa3OBaT€J'II>HBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yNIbTaThl OCBOEHMs yueOHoro mpeamera «Du3MKa» JTODKHBI OTPaXaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCS PYKOBOJCTBOBATHCS C(POPMUPOBAHHOM BHYTpEHHEH
MO3WLMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHEHTAalWWd, IO3UTHUBHBIX BHYTPEHHHX
yOeXaAeHU, COOTBETCTBYIOUIMX TPAJAULIMOHHBIM LEHHOCTSIM  POCCHIICKOro  0OOIIecTBa,
paCIIMPEHHUE KU3HEHHOIO OIBITa U OIBbITA AEATEIBHOCTH B IPOLECCE PealM3alid OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATEIbHOM NEATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OO0yYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHAa POCCUIICKOro 00I1IeCTBa;
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NPUHITHE TPATUIIMOHHBIX OOIIEYETIOBEYECKUX T'YMAaHUCTHUECKUX M JIEMOKPATHUYECKHX
IICHHOCTEIHA;

TFOTOBHOCTb BECTH COBMECTHYIO JESATEIBHOCTh B MHTEpECaX TIpakJaHCKOTo OOIIEeCTBa,
y4acTBOBAaTh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3allly;

YMEHHE B3aUMOJICHCTBOBAaTh C COIMAIbHBIMH HWHCTHUTYTAaMH B COOTBETCTBUU C HX
(GYHKIMSMEU 1 Ha3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) NATPHOTHYECKOTO BOCIIUTAHUS

c(hOpMHUPOBAHHOCTH POCCUMCKON IPa)1aHCKON UACHTUYHOCTH, TATPHOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JTOCTHIKECHHUSM POCCHUCKUX
yu€HBIX B 007aCTH (U3UKU M TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBEJCHHUS;

CIIOCOOHOCTH OIICHWBATh CUTYAIMIO M NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IEHHOCTH, B TOM YHCJIE B ICATEIHHOCTH YIEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIEro;

4) 3¢TeTHYECKOr0 BOCIUTAHUS:

ACTETUYECKOE OTHOLIEHUE K MHUPY, BKJIIOUasi 3CTETUKY Hay4YHOTO TBOPUECTBA, PUCYLIETO
¢duznyeckoil Hayke;

5) Tpy/10BOT0 BOCIIUTAHUS

UHTEpEeC K pa3nuuHbiM chepam MNpoPecCHOHANBHONW AESITENTbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOW W TEXHHWKOW, YMCHHE COBEpPIIATh OCO3HAHHBIM BBIOOp Oymymiei
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIIAHBI,

TOTOBHOCTb M CIOCOOHOCTHh K 00pa30BaHUIO M caM000pa3oBaHUIO B o0nacTu (pU3UKK Ha
MPOTSKEHUH BCEU KHU3HU;

6) IKOJIOrH4€eCKOr0 BOCTUTAHUS:

c(OpMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYPBl, OCO3HAHHE TIJIOOAJIBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IUTAHUPOBAHUE M OCYIIECTBICHUE JIEHCTBUN B OKpY)KAIOIIEH cpele Ha OCHOBE 3HAHUS
1eJIeN YCTOMYMBOTO PA3BUTHSI YEJIOBEYECTBA;

pacIIMpeHue OmbITa JAEATEIbHOCTH SKOJIOTMYECKOM HaIlpaBJIEHHOCTH Ha OCHOBE
UMEIOITNXCS 3HAHUN 10 (pu3mKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BuTHs (pU3NIECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAyYHOU JEATENbHOCTH, TOTOBHOCTh B MpOIlecce U3yYeHHs (PU3UKU
OCYIIECTBIISATH IPOEKTHYIO M UCCIIEI0BATENBCKYIO IESTENbHOCTh HHIMBUYAIbHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATDHI

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE H1eHCTBHUS
ba3oBble JJjoruyeckue JeMcTBUA:
CaMOCTOSITENLHO (POpPMYIHpPOBaTh U aKTyadU3UPOBATh MPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;
ONPEAEIIATh LEN IEITEIbHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUHU UX TOCTHKECHUS,
BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPUBAEMBIX (PU3NUECKUX SBICHUSX;
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pa3pabaThIBaTh IJIaH PEHICHUS MPOOIEMBI C YU€TOM aHAIM3a UMEIOIIUXCS MaTepraIbHbIX
Y HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIBHOCTh, OIEHUBATH COOTBETCTBHE PE3YJIHTATOB IENSM,
OIICHUBATh PUCKH IOCIICICTBUI JICSITCIBHOCTH;

KOOPJIMHHUPOBATh W BBIIOJHATH PAOOTy B YCIOBUAX PEAIBHOT0, BHUPTYAIbHOTO |
KOMOMHHUPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.

BIIJICTh HAYYHOH TEPMHHOJOTHEH, KIIOYEBBIMHU IMOHATHSAMH M METOJAaMHU (HU3HUYECKOMN
HaAyKH;

BJIQJICTh HABBIKAMH Y4eOHO-MCCIIEAOBATEIHCKOW U MPOEKTHON JEATEIHHOCTH B 00JacTH
(GU3HKH, CITOCOOHOCTHIO M TOTOBHOCTBHIO K CAMOCTOSITEIBHOMY ITOMCKY METOJIOB PEIICHHUs 3a]1a4
(U3UYECKOTO COMIep KaHusl, TPUMEHEHHUIO Pa3INYHBIX METO/I0B ITO3HAHMS;

BIIAJCTh BHJAMH JCSATEIBHOCTH MO TOJYYEHHIO HOBOI'O 3HAHUS, €r0 HMHTEpIpETaluH,
npeoOpa30BaHUI0 U TPUMEHEHUIO B PA3JIMUHBIX Y4YEOHBIX CHUTYallUsIX, B TOM 4YHUCIE MPHU
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH MPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyaJlM3UpOBaTh 3aJady, BbBIABUTATh
TUTIOTE3y €€ peIIeHUs,, HaXOAUTh apryMEHTBhl IS JI0KAa3aTelIbCTBA CBOUX YTBEPXKICHUU,
3a/1aBaTh apaMeTPhbl U KPUTEPUH PELICHUS;

aHAIM3UPOBATh TOJYYEHHBbIE B XOJE€ pEUICHHS 3aJaud pe3yiabTaTbl, KPUTHUECKU
OILICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHUSX;

CTaBUTh U (POpMyIHpOBaTH COOCTBEHHBIC 3aJaYd B OOPa30BATEIBHOW JEATEIHHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (PU3HKU;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTUUYECKYIO 00IACTh KU3HEACSITETbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE WJICH, TIPEJIaraTh OPUTHHAIBHBIE IOIXObI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE aTbTepHATUBHBIC PEIICHUS.

Pabora ¢ nnopmanmeii:

BJIAJICTh HABBIKAMU TOJy4YeHUs WHMOpMAIUU (PU3MUECKOTO COACPKAHUS U3 MCTOUHHUKOB
pa3HBIX THIOB, CaMOCTOSITEJIBHO OCYIIECTBISATh TMOHWCK, aHaIW3, CHCTEMAaTH3allUui0 W
MHTEPIIPETAINIO HHPOPMALIUK Pa3IMYHBIX BUAOB U (HOPM MPE/ICTABICHHUS,

OIICHUBATh JOCTOBEPHOCTH MH(OpPMAIIHH;

UCIIOJIB30BaTh CPEJICTBA HWH()OPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHUH B
pelieHu KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPTaHU3AIIMOHHBIX 3a7ad C COOJIOJIEHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeH s, TPaBOBhIX U
ATHUYECKUX HOPM, HOPM HH(OPMALIMOHHOW OE30MMacCHOCTH;

CO371aBaTh TEKCThI (PU3UUYECKOTO COJEpKaHWS B pasIuyHbIX (opmatax c yd€Tom
Ha3HayeHus: WHGOpPMalUMKW M UEJNEeBOM ayAUTOPHM, BBIOMpas ONTUMaJIbHYIO (GopMy
MPEJICTABICHUS U BU3YAITH3AIIH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:
OCYIIECTBIISATH OOIIEHHE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;
pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYalluid U CMATYATh KOH(IMKTEHI;
pa3BEPHYTO U JIOTMYHO M3J1ararb CBOK TOUYKY 3pEHUS C HCIIOIb30BAHUEM S3BIKOBBIX
CPEICTB;
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IIOHUMAaTh U UCIIOJIb30BaTh IPEUMYILECTBA KOMAHIHOW M MHIUBHyaIbHON paboTBhI;

BBIOMpPATh TEMAaTUKYy M METOJbl COBMECTHBIX NIEHCTBHU ¢ y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN Ka)KJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BbIBaTh M KOOPIWHUPOBATH
JEUCTBUS 1O €€ NOCTHXKEHHIO: COCTaBIAThH IUIAH JEWCTBUM, PAaclpenciATh pOJd C Y4ETOM
MHEHHUI y4aCTHUKOB, 00CY>KAaTh PE3yIbTaThl COBMECTHON paboTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKIOTO YYaCTHHUKA KOMaH/bI B OOLINI pe3ynbTaT
10 Pa3pabOTaHHBIM KPUTEPUSIM;

IpeJuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAECH C MO3ULUMUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBIIAATh ITO3UTHBHOE CTPATETMUYECKOE IIOBEIACHUE B PA3NIMYHBIX CHTyaLUsX,
IPOSIBJIATH TBOPUECTBO U BOOOPAXKEHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBISITh MO3HABATEIBHYIO NEATENBHOCTh B 00JacTu (PU3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJISITh IUIAH PEIICHUs] PACUETHBIX M Ka4eCTBEHHBIX 3ajad, IJIaH
BBITIOJTHCHUSI MPAKTUYECKOW paboThl ¢  Y4ETOM UMEIONIMXCS PECYpCcoOB, COOCTBEHHBIX
BO3MOXHOCTEH U IPEANIOYTEHNH;

JIaBaTh OLEHKY HOBBIM CUTYalIHSIM;

pacuupsTh paMK{ y4eOHOTO MIPeMETa Ha OCHOBE JIMYHBIX MPEOYTCHHIH;

JIeJIaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pEILICHHUE;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHUIO OJPYAHIHH B 00JIaCTH (DU3HKH,
MTOCTOSTHHO TTOBBIIIATh CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIAJICTh HAaBBIKAMHU MO3HABATEILHON PEQIIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX JEUCTBHUI
Y MBICIIUTEIIbHBIX MPOIIECCOB, UX PE3YJIHTATOB U OCHOBAHUM;

HCIIONIE30BATh MPUEMBI pedIeKCHH JIJIS OLIEHKU CUTYaIluH, BBIOOpA BEPHOTO PELICHHS;

YMETh OIICHUBATh PUCKHU U CBOEBPEMEHHO MTPUHUMATh PEIICHUS 110 UX CHIKEHHIO;

MPUHUMATh MOTUBBI U apTYMEHTHI JPYTUX MPU aHATU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH CeOsl, MOHMMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

MPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MPU3HABATh CBOE MPABO W MPABO JAPYTUX HA OIMIUOKH.

B mporecce 10CTHXKEHUS TMYHOCTHBIX PE3YJIBTATOB OCBOSHUS MPOTPAMMBI 110 (hU3UKE IS
YPOBHSI CpeHEro 0OIIero o0pa3oBaHUs y OOYUYAIOIIUXCS COBEPIIEHCTBYETCS SMOIMOHATBHBIN
WHTEIJIEKT, MPEANOoIaralonuii ChoOpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIIFOYAIOIIETO CIIOCOOHOCTh TTOHMMATh CBOE SMOITMOHAILHOE COCTOSHUE,
BHJICTh HAINPaBJICHUS Pa3BUTHSI COOCTBEHHOM YMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ceOe;

CaMOpETyJIMPOBaHUS, BKJTFOYAIOLIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIOCOOHOCTh aJaNnTHPOBATHCS K HSMOIMOHAIBHBIM
W3MEHEHUSIM U TIPOSIBISTH THOKOCTH, OBITH OTKPBITHIM HOBOMY;
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BHYTPEHHEH MOTHMBALIMM, BKJIIOYAIOIIEH CTPEMJICHHE K JOCTHKEHUIO LEIU U YCIEXY,
ONTUMM3M, HHULIMATUBHOCTh, YMEHUE IEHCTBOBATh UCXO/SI U3 CBOUX BO3MOXKHOCTEH;

SMIATHM, BKJIIOYAIOUIEH CIIOCOOHOCTh NMOHHMMATh 3MOLMOHAIBHOE COCTOSHUE JIPYTUX,
YUUTBIBATh €r0 MPH OCYIIECTBICHUN OOLIECHHS, CIOCOOHOCTh K COUYBCTBHUIO U CONEPEKMUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C JPYTUMU
JFOAbMU, 3200TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

MNPEIMETHBIE PE3YJIBTATHBI

K xonny oOyuenusi B 10 kjiacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

JIEMOHCTPUPOBATh HA MpPUMEpaxX pojib U MeCcTO (U3MKU B (POPMHUPOBAHUU COBPEMEHHOM
HAyYHOW KapTHHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPAKTHYECKON
JESITEIbHOCTH JIIOJIEH;

YYUTHIBATh TPAHMUIBI TPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOJENeH: MaTepualibHas
TOYKa, MHEpLUUAIbHAs CHCTEMa OTCYETa, a0COJIOTHO TBEPJOE TENO, UACAIbHBIA ra3, MOJIENU
CTPOCHHS Ta30B, )KUJIKOCTEH M TBEPABIX TN, TOUCUYHBIH DIEKTPUUECKHUM 3apsii MPHU PEIIeHUU
buznyeckux 3aaay;

pacrio3HaBaTh (U3MYECKUE SBIEHUS (IIPOLIECCH) M OOBSCHATH WX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpUM CTPOEHUS BEUIECTBA M 3JIEKTPOJUHAMHKU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSMOJMHEHHOE [BIKEHHE, CBOOOJHOE MaJeHHUE Te,
IBUKEHHE 10 OKPYXXHOCTH, HHEpLUs, B3auMmozeictBue ten, auddysus, OpoyHOBCKoe
JBUKEHHUE, CTPOCHHUE MXUAKOCTEH M TBEPABIX TeJ, U3MEHEHUE 00bEMa Tell IPU HarpeBaHUU
(oxJ1aXx/1€eHNUHN), TEIJIOBOE PAaBHOBECHUE, NCIIAPEHUE, KOHIEHCAUs, [JIaBJICHUE, KpUCTAIIIN3AIus,
KUIIEHUE, BJIAKHOCTb BO3JlyXa, MOBBIIICHWE JAaBJICHUS ra3a IpU €ro HarpeBaHUU B 3aKPHITOM
CoCyZe, CBA3b MEXKIYy IapaMeTpaMH COCTOSIHMs raza B HM30IpPOLECCAX, JJIEKTpU3aLus Tell,
B3aMMOJEICTBHE 3aps/10B;

ONMCHIBaTh MEXaHMUYECKOE JIBM)KEHUE, UCIOJb3Ys (PM3MUECKHE BETUYMHBI: KOOpJUHATa,
yTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, Cuja, UMITYJIbC Tejla, KHHETHYecKas
SHEprus, NOTEHIMaJbHAs JHEpPrus, MexaHudeckas padoTa, MeXaHHUYeCKass MOUIHOCTb;, MpHU
ONHCAaHUM TPABWJIBHO TPAKTOBaThb (U3UYECKUH CMBICI HCIOJIB3YEMbIX BEIMYUH, HX
0003Ha4YeHMsI U €IMHUIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE IAHHYIO (PU3NYECKYIO BETUUYUHY
C IpyTUMU BEJIUYUHAMU;

ONMCHIBATh HM3YYEHHBIE TEIJIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SIBJICHUS, HCIOJIb3YS
¢u3nueckue BEIWYMHBL: JIaBJICHHWE Ta3za, TeMIleparypa, CpelHss KHUHETHYecKas SHEeprus
XAOTUYECKOT0 JIBUJKEHUS MOJIEKYJ, CpEIHEKBaJpaTHUyHasi CKOPOCTb MOJEKYJ, KOJINYECTBO
TEIUIOThl, BHYTPEHHSSI dHEprus, padora rasza, Kod(p(UIMEHT IOJIE3HOrO JIEHCTBUS TEIIOBOTO
JIBUTATENIS; IPU ONHUCAHUM MTPABUIIBHO TPAKTOBATh (DU3UYECKHUI CMBICI UCIOIb3YEMbIX BEIUYHH,
uX OOO3HAYeHMS M EIMHHUIBI, HAXOIUTHh (OPMYJBI, CBA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMUMHY C APYTUMHU BETUUUHAM;

ONKCHIBATh U3yUYCHHbIE JJIEKTPUUECKHE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(TIporiecchl), UCTONb3Ys (PU3NUECKUE BETMUMHBL AJIEKTPUUYECKHM 3apsil, dJIEKTPUUYECKOe IOJIe,
HanpspKEHHOCTh  TOJIS, IOTEHIMAN, PAa3HOCTb IMOTEHLWAIOB; IMPU OIUCAHUM IPaBUIBHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIOJIBb3YEMbIX BEJIUYHH, WX OOO3HAUEHUS W EIUHMIIBI;
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIMUMHY C IPYTUMU BETUYUHAMU;
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aHAJU3UPOBaTh (PU3MUECKHE MPOLECCHl U SIBICHUS, MCIONB3Ys (DU3MUECKHE 3aKOHBI U
IPUHLMIBL 3aKOH BcemMupHoro tarotenusd, |, |l u Ill 3akonsr HbroTOHA, 3aK0oH coxpaHeHus
MEXaHUYECKOW YHEPIUH, 3aKOH COXPAHEHUSI MUMITYJIbCa, PUHIUIT CYNEPIIO3UIMH CHJI, TPUHLIUI
pPaBHOIPABUsl MHEPLMAIbHBIX CUCTEM OTCUETA, MOJIEKYJIAPHO-KUHETHUECKYIO TEOPHIO CTPOCHUS
BEIIIECTBA, Ia30BbI€ 3aKOHBI, CBA3b CPEJHEH KUHETHYECKON SHEpruM TEMJIOBOIO JBH)KEHUS
MOJIEKYJ C a0COJNIOTHOM TeMIlepaTypoi, MEpPBbI 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KyloHa, mpW 3TOM pa3inyarh CIOBECHYIO (DOpPMYIHPOBKY
3aKOHa, €ro MaTeMaTH4eCcKoe BBIPAKEHHUE U YCIIOBUS (IpaHHIIbI, 00JacTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBUS MAIIMH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pas3nnyaTh yCIoBUsS MX O€30MaCHOTO UCIOIB30BAHUS B IOBCEAHEBHOM KHU3HH;

BBITIOJIHATh SKCIIEPUMEHTHI I10 HCCIEAOBAHUIO (PU3MUECKUX SBJICHUH M TPOILECCOB C
UCMOJb30BAaHUEM HPAMBIX M KOCBEHHBIX HW3MEpPEHUH, @pu 3ToM  (GOpMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro SKCIEpUMEHTa, CcoOMpaTb YCTAHOBKY M3
IPEIOKEHHOTO 000PYAOBaHUs, TPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOBI;

OCYILIECTBIISITh TPSIMBIE W KOCBEHHBIE W3MEPEHUs (PHU3UYECKUX BEIWYHMH, IMPH ITOM
BbIOMpPATh ONTHUMAJbHBIM CIIOCOO H3MEPEHUs M HUCIOJb30BATH HM3BECTHBIE METOAbl OLEHKHU
HOTPELIHOCTEN U3MEPEHUI];

UCCIIEIOBATh 3aBHUCHUMOCTH MEXIy (U3MUECKUMH BETUYMHAMH C HCIOJIb30BAHUEM
OpSAMBIX HW3MEPEHUH, IMPH S5TOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHpPOBAaTh pE3ylIbTaThl
HOJY4EHHOM 3aBUCUMOCTU (PU3MYECKUX BEJIWYMH B BHJIE TaOIMIl U IpadUKOB, J1€J1aTh BBIBOJBI
10 pe3yNbTaTaM UCCIIE0OBAHUS;

coOnronarh mnpaBuia O€30IaCHOIO TpyAa IMPU NPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOr0 OJKCIIEpUMEHTA, Y4E€OHO-UCCIIEOBATENILCKOM M  IMPOEKTHOW JESTENHOCTH C
UCIOJIb30BAaHUEM U3MEPUTENIbHBIX YCTPOMCTB U 1JaOOPaTOPHOro 000PYyAOBaHUS;

pewiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJIENbI0, HCIONb3YS
¢du3nveckre 3aKOHBI ¥ IPUHIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 33[1a4d BHIOMPATh (PU3NIECKYIO
MOJIENIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMEBIE IS €€ pEelIeHHS,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MYeCcKOi BEIMUHHBI,

pelaTh KayecTBEHHBIEC 3a/1a4M: BBICTPAMBATH JIOTMYECKH HENPOTHBOPEUUBYIO IIETIOUKY
paccyXJIeHH ¢ OMOpo Ha U3YUEHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U (DU3UYECKHUE SBIICHNUS,

UCTIONIB30BaTh TPH PEUICHWH YYEeOHBIX 3a7ad COBpPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM JUIS TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJICTaBICHUsS y4yeOHOU u
HAYYHO-TIOMYJISIpHOH HMH(OpPMAIMY, MOJYYEHHOM W3 pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATH MOJIyYaeMyro HH(OPMaIINIO;

NPUBOJIUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE
HayKH, 00bSCHEHHE MIPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCTOJIb30BaTh TEOPETHUECKUE 3HAHUSA MO (U3UKE B TOBCEIHEBHOW JKU3HM IS
oOecrnieueHrs 6€30MacHOCTH MpU 00pallleHUH ¢ MPUOOPaMU U TEXHUYECKUMHU YCTPOHCTBAMHU, JUIS
COXpaHEHHUs 3/10pPOBbs U COOIIIOIEHNS HOPM IKOJIOTHYECKOTO TTOBEJCHHS B OKpY>KalolIel cpee;

paboTaTh B IpyIIE C BHIIOIHEHUEM Pa3IMUHBIX COLMANBHBIX POJIeH, MIIaHUPOBaTh paboTy
TPYMNIIbl, palMOHAIBHO paclpelneniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JIEATENIBHOCTH B
HECTaHJAPTHBIX CUTYalHsX, aJeKBAaTHO OIECHWBATH BKJAJ Ka)XIOTO W3 yYaCTHHKOB TPYIIBI B
peleHne paccMaTpuBaeMon POOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrtpoabnbie | Ilpakruueckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pazgen 1. DU3UKA U METO/IbIl HAYYHOI'O IIO3HAHMU S
bubnuorexa [JOK
1.1 ®du3nKa ¥ METOJIbI HAYYHOTO ITO3HAHUS 2 0 0 https://m.edsoo.ru/7fA1bf72
Uroro no pazueny 2
Pa3zpen 2. MEXAHUKA
bubmnoreka IIOK
21 Kunemarika > 0 0 https://m.edsoo.ru/7f41bf72
bu6nuorexa [IOK
22 Huraniica ! 1 0 https://m.edsoo.ru/7f41bf72
bu6nuorexa [IOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Wroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 1 bubnuoteka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
but6mmorekxa [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 0 0 bu6muoreka [IOK

da3oBbIe Nepexoabl

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

Hroro no pasneny

24

Paznen 4. JIEKTPOIUHAMUKA

but6mmoreka [IOK
41 DIeKTpOCTATHIA 10 https://m.edsoo.ru/7f41bf72
ITocTosiHHBIN 3JIEKTpUYECKH TOK. TOKH B bu6nuoreka [IOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Utoro no pazneny 22
PeszepBHoe Bpemst 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE

Ne Hara uudgposbie

Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE

padoThI padoThI
pecypchl

®uznka — HayKa 0 MPUPOJIC.

1 Hayunsie MeT(})]K bI HofHapHIfﬂ 1 0 0 bubmorexa LHOK

7 A 05.09.2023 | https://m.edsoo.ru/ff0c32e2
OKPY>KaI0IIIero MUpa
Posb 1 MecTo ¢uzuku B

5 dbopMHUpPOBaHUH COBPEMEHHOMN 1 0 0 bubnnoreka [JOK
Hay4YHOW KapTHUHBI MUDA, B 08.09.2023 | https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOH JCITeITLHOCTH JIFOIeH
MexaHudeckoe JBHKEHHUE.

3 OTHOCHUTEILHOCTh MEXAHUYECKOT'O 1 0 0 bu6nmoreka [JOK
neuxeHus. [lepemenienue, ckopocTb, 12.09.2023 | https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE npsiMONIMHENHOE 1 0 0 bubnuoreka [IOK
JIBIKEHHUE 15.09.2023 | https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NIPSIMOIIMHEWHOE 1 0 0 bubnuoreka [IOK
JIBIKEHHUE 19.09.2023 | https://m.edsoo.ru/ff0c372¢
CBoOoniHOe mageHne. Y CKopeHue Bu6moteka [JOK

0 CBOOOJTHOTO TAJCHUS 1 0 0 22.09.2023 https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BUXEHUE.

7 JIBr>keHre MaTepualibHOM TOUKH T10 1 0 0 bubmorexa HOK

P 26.09.2023 | https://m.edsoo.ru/ffOc3ada

OKPY>KHOCTH
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HpI/IHHI/IH OTHOCHUTCIBHOCTHU

8 lanmunes. MaepuuanbHble CHCTEMBI 0 bubmorexa LHOK
) prt 29.09.2023 | https://m.edsoo.ru/ffoc3be8d
otcyerta. [lepBbiii 3akoH HproToHa
Macca tena. Cuna. [Tpunuun
9 CYIIEPIIO3UIIUM CHII. BTOpOii 3aK0H 0 bubmorexa LHOK
YHEPTOSHHR - DTOPOH 03.10.2023 | https://m.edsoo.ru/ffOc3be8
HproToHa /11 MarepuanbHOM TOUKH

10 Tpetuii 3akoH HetoToHa 114 0 bubmumorexa [IOK
MaTepUaIbHbIX TOYEK 06.10.2023 | https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro tsaroreHus. Cuna

11 TsoKecTH. [lepBasg KocMuUecKast 0 bubmorexa LIOK

P 10.10.2023 | https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuita ynpyroctu. 3akoH ['yka. Bec 0 bubnnoreka [JOK
Tena 13.10.2023 | https://m.edsoo.ru/ff0c3el8
Cuna tpenust. Koaddumuent tpenus.

13 Cuna cgn OTHBJIef?Hq:I rIIl )44 BI/I)P;(eHI/II/I 0 bubnnorexa [IOK

P P 17.10.2023 | https://m.edsoo.ru/ff0c3f76
TeNa B )KUIKOCTH WIIN ras3e

14 Konrtponsnas padora Nel o teme 1 20.10.2023
«Kunemaruka. [[uHamuka
[TocTynarensHOE M BpalaTelibHOE

15 JBUKEHHE a0COIIOTHO TBEPIOTO 0 bu6mmorexa [IOK
Tesa. MoMmeHT cuitbl. I1neuo cuisl. 24.10.2023 | https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBecHs TBEPAOTO Tena
HMitynbsc MaTeprabHON TOUYKH,

16 CHCTEMBI MaTEPUAJIbHBIX TOYEK. 0 bubnmuorexa [JOK
Hmnynbec cuiibl. 3aKOH COXPaHEHUS 27.10.2023 | https://m.edsoo.ru/ff0c43d6
uMIynabca. PeakTuBHOE MBUKEHHE

17 PabGoTa 1 MOIIHOCTB CHJIBI. 0 bu6mmoreka [IOK
Kunerndeckas sHeprus 07.11.2023 | https://m.edsoo.ru/ff0c4502
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MaTepualibHOW ToukH. Teopema 00
M3MEHEHUU KUHETHUYECKOIl SHeprun

18

[ToreHmanbHas 3HEPTHUsL.
[ToreHuManbHas 3HEPTHUS YIIPYTO
ne(hOpMUPOBAHHOM MPYKUHBI.
[ToTeHumanpHas sHEPrus TenIa
BOJIM3U MOBEPXHOCTH 3eMIIU

10.11.2023

bubmuorexa [JOK
https://m.edsoo.ru/ff0c461a

19

IToTreHnmansHbIe U
HENOTEeHUUaNIbHbIE CUIIbL. CBsI3b
paboThl HENOTEHIIUATIBHBIX CHJI C
M3MEHEHUEM MEXaHMYECKON 3HEpPrun
CUCTEMBI TeJl. 3aKOH COXPaHECHHUS
MEXaHUYECKON YHEPTUH

14.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

20

Jlaboparopnas pabota Nel
«HccnenoBanue cBs3u pabOTHI CHITBI
C U3MEHEHUEM MEXaHUYECKOU
SHEPrUM Tella Ha IPUMeEpe
PaCTSDKEHUS PE3UHOBOTO KTYTa»

17.11.2023

21

Konrtponsnas padora Ne2 o teme
«CraTtuka. 3aKOHBI COXpaHEHHUS B
MEXaHUKEY

21.11.2023

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4b74

22

OCHOBHBIC TTOJI0KEHHS

MOJ'IGKy.]'IprHO-KHHCTH‘-ICCKOﬁ TCOpHU.

BpoynoBckoe nemxenue. Auddysus

24.11.2023

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

23

XapakTep JBUKECHUS U
B3aMMOJEMCTBYSI YAaCTHIL] BELLIECTBA.
Mopnenu cTpoeHus ra3oB, KUAKOCTEN
1 TBEPABIX Tesl. Macca MOJIEKYII.

28.11.2023

20
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KonnuectBo BemectBa. [TocTosiHHas
ABoranpo

24

Tennosoe paBHOBecue. Temmeparypa
u e€ usmepenue. Illkana remneparyp
Lenscus

01.12.2023

25

W neanpusii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

05.12.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcouroTHas TeMIiepaTypa Kak Mepa
CpeHEW KMHETUYECKON SHEPTUn
JIBUOKEHUS MOJIEKYJI. Y paBHEHHUE
MenaeneeBa-Knanelipona

08.12.2023

bubmuorexa [JOK
https://m.edsoo.ru/ffOc511e

27

3akoH J/lambToHa. ["a30BBIC 3aKOHBI

12.12.2023

28

Jlaboparopnas pabota Ne2
«OrmpeneneHue Macchl BO31yXa B
KJIACCHON KOMHATE Ha OCHOBE
HU3MEPEeHH 00hEMa KOMHATHI,
JABJICHUS U TEMITepaTyphl BO3yXa B
HEW»

15.12.2023

29

N3omnporieccrl B uAcaIbHOM ra3e u ux
rpaduueckoe npeacTaBieHue

19.12.2023

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c570e

30

BHyTpeHHss sHeprus
TEPMOIMHAMUYECKON CUCTEMBI U
crroco0nI e€ n3menenus. KoamgaectBo
TEIUIOTHI U paboTa. BHyTpeHH s
SHEPTHUS OJTHOATOMHOTO HUJICATHHOTO
rasza

22.12.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Buasl Terionepenaun

bu6mmoreka [IOK

21
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26.12.2023 | https://m.edsoo.ru/ff0c5c36
VY nenpHas TEII0EMKOCTh BEILIECTBA.

32 KonuyecTBo TemioTs! pu 0 bubnmoreka [JOK
teronepenaye. AnnadaTHbIN 29.12.2023 | https://m.edsoo.ru/ff0c5c36
nporecc

33 IlepBbIil 3aKOH TEPMOJIMHAMUKHU U 0 bubnuoreka [IOK
€ro IpUMEHEHHUE K U30IpoLieccaM 12.01.2024 | https://m.edsoo.ru/ffOc5efc
HeoOpaTtumocTs nporeccos B

34 npupoe. Bropoii 3akoH 0 bubmmorexa [JOK

' 16.01.2024 | https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU

35 [Tpunmun nevictBus u KI1/] 0 bubnnoreka [JOK
TEIJIOBOM MAalllMHBI 19.01.2024 | https://m.edsoo.ru/ff0c600a

36 uxn Kapro u ero KITJ] 0 23.01.2024

37 DKOJIOTHYECKUE TTPOOIEMBI 0 26012024
TETUIOIHEPTETHKH

38 O6o0matomuii ypok «MonexynspHas 0 bubnmnorexa [JOK
¢uznka. OCHOBBI TEPMOAMHAMUKI 30.01.2024 | https://m.edsoo.ru/ff0c6938
Konrtponsnas pabota Ne3 o treme

39 «Monexynsipaas ¢puznka. OCHOBBI 1 bubmmorexa [JOK

Y ' 02.02.2024 | https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHKI

40 [TapoobpazoBaHue 1 KOHACHCAIHSL. 0 bubnuoreka [IOK
Hcnapenue u Kurenue 06.02.2024 | https://m.edsoo.ru/ff0c63b6
AOGCONIOTHAS U OTHOCHUTEIbHAS

41 BIAXXKHOCTH BO3AyXxa. HachIIeHHbIH 0 bubmmorexa LIOK
ap yxa. 09.02.2024 | https://m.edsoo.ru/ff0c64d8

42 Teépnoe teno. Kpucrammueckue u 0 bubnnorexka [JOK
amop(HbIe Tera. AHU30TPONUS 13.02.2024 | https://m.edso0.ru/ff0c65f0
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CBOMCTB KpuctauioB. Kujakue
kpuctamuibl. CoBpeMeHHbIE
MaTepHuabl

[InaBneHue U KpucCTaIn3aLus.

bubmuorexa [JOK

43 Y ACNLHA TIIOTA IIABTCHH. 0 16.02.2024 | https://m.edsoo.ru/ffOc6708
CyOnumarus
bubmuorexa [JOK
44 YpasHeHHe Tenu08oro bananca 0 20.02.2024 | https://m.edsoo.ru/ff0c6820
DnexTpu3aiys Tel. DIeKTPUICCKU
45 3apsa. JIBa BUIa SIIEKTPUICCKHUX 0 bubmorexa LIOK
PAA. A p 27.02.2024 | https://m.edsoo.ru/ff0c6bcc
3apsIoB
IIpoBOOHUKH, DUDIICKTPUKU U
46 H(I))JI HOBO HI/JIIKI/I 3a1j(r))H 0 Bubmorexa ITOK
YHPOBROA ' 01.03.2024 | https://m.edsoo.ru/ff0c6bcc
COXpPaHCHHUS YJICKTPUUYECKOTO 3apsijia
B3aumoneiictBue 3apsaoB. 3aKOH
47 Kynona. TodueyHEBIN diIeKTpUIECKUAN 0 Bubmorexa ITOK
Y ’ P 05.03.2024 | https://m.edsoo.ru/ffOc6ced
3apsin
Hanps:k€HHOCTB 271EKTPUYECKOTO
48 noyisl. [IpuHnun cynepnoznnun 0 bubnuoreka [IOK
AIIEKTPUUECKUX 1ojei. JInnun 12.03.2024 | https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
Pabora cuit anekTpocTaTuyeckoro s HOK
NOJINOTCKaA
49 nonsd. ITorennuan. PazHocts 0 15.03.2024 htps://m.eds0o.ru/ff0C600
[MOTEHIMAIOB
I[TpOBOMHUKY U JUDIEKTPUKH B
50 Z-)J'IpeKT i[)CTaTquiKOM I'IOI:J)'IC 0 Bubmiorexa LOK
P ) 19.03.2024 | https://m.edsoo.ru/ff0c7018
JusnekTpudeckasi MpOHUIIAEMOCTh
51 Onexrpoémkocts. KonaeHncarop 0 bubnuorexa [IOK
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22.03.2024

https://m.edsoo.ru/ff0c7126

52

DNEKTPOEMKOCTD TIIIOCKOTO
KOHJIEHCAaTopa. JHEPrus
3apsHKEHHOTO KOHIEHCaTopa

26.03.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

Jlaboparopnas padota
Ne3"3mepenue 351eKTpoEMKOCTH
KOHJIeHcaTopa"

05.04.2024

54

[TpuHIIMIT NEHCTBUS U IPUMEHEHUE
KOH/JIEHCATOPOB, KOIMMUPOBATHLHOTO
arnmapara, CTpyHHOro IpuHTEpA.
DIeKTpOCTaTUYECKas 3alIHTa.
3a3eMIIeHHE AIEKTPONpUOOpPOB

09.04.2024

55

DIEKTPUIECKUN TOK, YCIOBUS €T0
cymiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma 11st
y4acTKa [enu

12.04.2024

56

[TociemoBarenbHOE, TAPAILICIIBHOE,
CMENIAaHHOE COEINHEHNE
TIPOBOTHUKOB.

16.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOITHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenma

19.04.2024

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa a7is OJTHOM (3aMKHYTOI)
aneKkTpudecko nenu. Koporkoe
3ambikaHue. JlaboparopHas pabota
«3mepenne DJ1C ucTouHnka Toka U
€r0 BHYTPEHHETO COMPOTUBIICHHS

23.04.2024

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs! IPOBOAUMOCTh
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TBEPBIX METANIOB. 3aBUCUMOCTD
COIMPOTUBIICHUS METAIIJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

26.04.2024

DNEKTPUUECKUI TOK B BaKyyMe.

60 0
CBOICTBA JIEKTPOHHBIX MTYYKOB 30.04.2024
[TomynpoBOAHKUKY, KX COOCTBEHHAS U

61 IIPUMECHAs! IPOBOAUMOCTD. 0 bubmumorexa [IOK
CaoiicTBa p—N-niepexoja. 03.05.2024 | https://m.edsoo.ru/ffOc84ae
[TomynpoBOIHUKOBBIE TPUOOPHI
DNEKTPUUECKHUIA TOK B paCTBOPaxX H

62 pacIiaBax 3JIEKTPOJIUTOB. 0 bubnnorexa [HJOK
DIIEKTPOMUTHIECKAS JUCCOIHAITHSI. 07.05.2024 | https://m.edsoo.ru/ff0c82ba
DIIEKTPONn3
DIIeKTPUUECKUH TOK B Ta3ax.

63 CamocTosITeNbHBIN U 0 bubnuorexa [JOK
HECAMOCTOSITEIBHBIN pa3psl. 10.05.2024 | https://m.edsoo.ru/ffOc84ae
Momnnus. [Tnazma
DneKkTpruuecKkue mpuodopsl U
YCTPOMCTBA U UX MPAKTUICCKOE

64 npuMeHeHue. [IpaBuna TeXHUKu 0 bubmorexa HOK

P P 14.05.2024 | https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o06maromuit ypok 0 bubmmoreka [JOK
«DNEKTPOIUHAMUKAY 17.05.2024 | https://m.edsoo.ru/ff0c88be
KonTponbnas pabota Ne4 o reme

66 «Qnekrpocraruka. [TocTosHHBIM 1 bubnnorexka [JOK
anekTpuieckuit Tok. Toku B 21.05.2024 | https://m.edsoo.ru/ffOc8a8a

Pa3JIMYHBIX CpEaax»
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Pe3epBHbIii ypok. Pe3epBHBIN ypOK.

bubmuorexa [JOK

67 Oobumaiowit ypok no Tevam 10 L 0 24.05.2024 | https://m.edsoo.ru/ff0c8c56
KJacca
68 PesepBublii ypok. O0o0maromuit 1 0 bubmumorexa [IOK
ypok o TemaM 10 kiracca 24.05.2024 | https://m.edsoo.ru/ffOc8f6c
OBILIEE KOJIMYECTBO YACOB I10 68 4

[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mon
penakuueit [lapdentreBoit H.A., AkunonepHoe odiiectBo «M31aTenbCTBO
«IIpocemenue»

» ®msuka, 11 xrace/ Msakumes I'.J1., bByxosues b.b., Yapyrun B.M. nion
penakiueit [TapdpentreBoit H.A., AkuronepHoe o61ecTBo «M3marenbeTBo

((HpOCBGHIGHHG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA
®uzuka : 10—11 ki1 : moypou. IiIaHUPOBaHUE: TOCOOUE JUISl yUUTENEH

oOmieoOpazosar. opranuzanuit/ B. @. [llunos. —M. : [Ipocseiienue

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCHI CETH
HUHTEPHET
bu6morexa IIOK

https://m.edsoo.ru/
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