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MNOACHUTEJBHASA 3AIINCKA

[Tporpamma 1no ¢usuke 6a30BOro ypoBHS Ha YpPOBHE CpeAHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
oOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbix B PI'OC COO, a Takke ¢ yd€ToM
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHMS W KOHICIIIMU MPETNOJaBaHUsl y4eOHOTO
npeamera «®Puszmka» B o0Opa3oBaTeNbHBIX  OpraHu3amusx Poccuiickoii ~ dDenepanuu,
peaTn3yIoX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPaMMBI.

Copnepxanue nporpaMMbl 1o (u3MKe HampaBieHO Ha (OPMHUPOBAHUE €CTECTBEHHO-
HAY4YHOH KapTUHBI MHpa oOyuarommxcs 10 kmacca mpu oOydeHuun ux (uszuke Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATENLHOCTHOIO noaxoaa. [Iporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusiM @I'OC COO k 1mIaHUpPYEeMBIM JMYHOCTHBIM, IPEIMETHBIM U METalpeIMETHBIM
pesyibTataM OOY4eHHs, a TaKKe YYUTHIBAET HEOOXOAMMOCTb peaM3alMM MEXIPEIMETHbIX
CBsizell (PM3MKM C €CTECTBEHHO-HAYYHBIMHM YYEOHBIMH IpenMeTamMu. B Hel ompenensrorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oOIero odpa3oBaHus, MJIaHUPYEMble
pe3ysibTaThl OCBOEHHUS Kypca (U3UMKU: JIMYHOCTHBIE, METalpeAMETHbIE, IpeIMEeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIaHHpYEMbIE Pe3yJIbTaThl OCBOECHUS Kypca (U3MKHU Ha 6a30BOM YpOBHE, B TOM YHCIIE
IpEMETHBIE PE3YJIbTaThl M0 T0/1aM 00Y4YEHHUS;
e cozepkaHue yaeOHoro npenMera «Du3nkay 1mo rogam o0ydeHusl.

®du3nka Kak HayKa 0 HauboJiee 00IIMX 3aKOHAX MPHUPOIbI, BHICTYIAs B KAYECTBE yUeOHOTO
npeaMeTa B LIKOJIEe, BHOCUT CYLECTBEHHBIH BKJIJ B CUCTEMY 3HAaHUH 00 OKpY’KarolleM MUpe.
HIkonbHbI Kypc (HU3UKH — CHCTEMOOOPA3yIOUIMA Uil E€CTeCTBEHHO-HAYYHBIX Y4EOHBIX
IPEIMETOB, TOCKOJIbKY (PU3MUECKUE 3aKOHBI JIS)KAT B OCHOBE IPOLIECCOB U SBJICHUH, N3ydaeMbIX
XUMHEH, Ouonorueit, gpusmueckoir reorpadueir u actpoHoMuei. Mcnonab3oBaHWE W aKTUBHOE
OpUMeHeHHe (U3MYECKHX 3HAHUM OIlpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTHUII B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHsS] HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. M3yueHue pU3MKH BHOCUT OCHOBHOM BKJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUPOBaHUE YMEHUI
NPUMEHSATh HAyYHbII METO]I TO3HAHUS MPH BBITIOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHHM.

B ocHoBy kypca ¢husuku 1yisi ypoBHS CpeHero o01iero o0pa3oBaHMs MOJOKEH P UIEH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3/esioB (M3UKH, BKIIOYAET KaK BOIPOCH! KIACCHYECKOH, Tak U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEell MaTepHal Kypca GU3UKA 0ObEAUHEH BOKPYT
¢uznueckux Teopuil. Bexymmm B Kypce sBIseTcss (OpPMUPOBAHUE MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U TOJIE.

Hoesn eymanumapuszayuu. EE peanuszanus mpennosiaraeT UCIoIb30BaHHE T'YMaHUTAPHOTO
noTeHIMansa GU3NIECKoil HayKu, OCMBICIIEHUE CBSI3M Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TpodIeMamMH.

Hoes npuknaonou nanpasnennocmu. Kypc pu3nku rnpenmnosgaraet 3HakOMCTBO C ITUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHNH U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoesn »skonozcusayuu peasu3yercsi MOCPEICTBOM BBEACHHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM IMpo0jeMaM COBPEMEHHOCTH, KOTOpBIE CBSA3aHbl C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyXAeHUs Mpo0IeM palliOHaIbHOTO MPUPOJIONIONIB30BAHUS U
HKOJIOTMYECKOIl 0€30MacHOCTH.

Crep>KHEBBIMHU 3JIEMEHTaMH Kypca (M3MKH Ha YpOBHE CpeaHEro oOIero oOpa3oBaHUS
ABIAIOTCA (pu3nyeckue Teopuu ((OpMUPOBAHHE TMPEACTABIEHUN O CTPYKTYype IOCTPOEHHUS



¢usunueckoil TeopuH, poiaM (YHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
MPEJICTABICHUSIX O IPUPOJE, TPaHUIaX MPUMEHUMOCTH TEOPHil, JJIsl ONMHUCAaHUSl €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucreMHO-IeTEIbHOCTHBIN MOJIX0A B Kypce (QU3UKH peau3yeTcs MPekIe BCEro 3a Cuér
OpraHu3aly SKCIIEPUMEHTAILHON eATeIbHOCTH oOydaromuxcs. J{ins 6a30Boro ypoBHs Kypca
(GU3UKN — 3TO HCIIOJIb30BAHHUE CHUCTEMBI (POHTANBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEIUHEHBI B OONIUN CIHCOK
YUEHUYECKUX MPaKTHYEeCKUX padoT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX paboT,
IPOBOAMMBIX JJIi KOHTPOJS U OLEHKH, OCYLIECTBIISIETCS Y4YaCTHUKaMH 0O0pa30BaTENIbHOTO
mpolecca UCXo/Is U3 0COOCHHOCTEH TUIAHUPOBAHUS U OCHalleHus kabuneta usuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAJCHUE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPECHHS,
UCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEJIMYMH W IIOCTAHOBKY OIIBITOB IO TMPOBEPKE
IPEJIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHKE yAENsSeTCS PELICHUI0 pacu€THBIX M KaueCTBEHHBIX 3an1ad. [Ipu atom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIIME MPUMEHSITh U3YYEHHBbIE 3aKOHBI M 3aKOHOMEPHOCTH Kak M3 OJHOTO paszelna
Kypca, Tak U UHTErpupys 3HaHUS U3 pa3HbIX pa3/esoB. [l KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM
ABIIAIOTCS 3aJlaHusi Ha OOBsACHEHHE TMPOTEeKaHWs (QUIUYECKUX SBICHUM W TPOIECCOB B
OKpYXKaroIIel >KU3HHU, TpeOyromue BbIOOpa (PU3WUECKOW MOJCIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum c¢ TpeboBanusimu  PI'OC COO Kk MarepuaabHO-TEXHHUYECKOMY
obOecrieueHnI0 y4eOHOro mpoiecca 0a30BBI ypOBeHb Kypca (PU3UMKH Ha YPOBHE CpPETHETO
o0miero o0pa3oBaHMs JTOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOwHeTa (hM3MKH WK B
YCIIOBUSX MHTETPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAYYHOro Lukia. B xabunere
(Gu3UKN TOJHKHO OBITH HEOOX0AMMOE JTadopaTopHOE 000PYIOBAHNE NIl BHITIOJTHEHUS YKa3aHHBIX
B TporpamMme 1o (HU3MKEe YYCHHUYECKHX MPAKTUYECKUX paboT U JIEMOHCTPAIMOHHOE
o0opyIoBaHue.

JleMoHCTpaMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPHUHLHUIIOM
MUHUMAaJIBHON JOCTaTOYHOCTH M 00ecredynBaeT MOCTAaHOBKY NEPEYUCIEHHBIX B MPOrpaMMe IO
¢u3uKe KIIOYEBBIX JEMOHCTPALUMH JUIsl WCCIEIOBAaHUS HM3y4aeMbIX SBICHUH M IPOLECCOB,
AMIOUPUYECKUX U (PYyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE AJIS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M oOecreuuBaeTcs B pacdyére OJHOrO0 KOMIUJIEKTa Ha JBYX
oOyyaromuxcs. TemaTudeckue KOMIUIEKThl J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MIOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BaHUM aHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUJIE LIU(POBBIX JJAOOPATOPHIA.

OCHOBHBIMU LIEJIAMU U3Y4YEHUSI (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCA:

e (QopMHMpoBaHHE HUHTEpeca U CTPEMJICHHS OOYYaIOUIMXCS K HAaydYHOMY H3YYEHHIO
HOPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEACTABICHUH O HAYYHOM METOJe TO3HaHus U (QOpPMHUpPOBAHUE
HCCJIEIOBATENILCKOTO OTHOIIECHUS K OKPYXKAIOIIUM SIBICHUSM;

¢ (QopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK Pe3ysibTaTa U3y4eHHUs OCHOB CTPOCHHS
MaTepuy U pyHAaAMEHTAIBHBIX 3aKOHOB (PU3MKH;

e (opmupoBaHuEe YMEHUI OOBSICHATH SBJICHUS C UCIIOIH30BaHUEM (DH3NUYECKUX 3HAHHUMA
Y HayYHBIX JIOKa3aTeJIbCTB;

e (dopMUpOBaHME MPEICTABICHUN O PO (DU3MKU JUIsl PA3BUTUS APYTUX €CTECTBEHHBIX
HayK, TEXHUKU ¥ TEXHOJIOTHH.

JlocTikeHnne STUX Ienell oOecreynBaeTcsl pelIeHHeM CIEAYIOMMX 337ad B Ipolecce
n3y4deHus Kypca GU3MKHA Ha YPOBHE CPEAHETO 001Iero 00pa3oBaHus:
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e npuOOpEeTEeHHE CHUCTEMBbl 3HAHHIH 00 O0IMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSIX, BKJIIOYAsT MEXAHUKY, MOJICKYJSIPHYIO (QU3UKY, dJEKTPOAUNHAMUKY, KBAHTOBYIO (PU3HKY
Y 3JIEMEHTHI aCTPO(DU3HKH;

e (QopMHpOBaHHWE YMEHHMHA MPUMEHSATh TEOPETHUECKUE 3HAHUSA I OOBSICHEHUS
(GU3NYeCKUX SIBIICHUA B MPHUPOJE W JUIS NMPHUHATHS MPAKTHYCCKUX PEIICHHH B MOBCETHEBHOMN
KU3HU;

® OCBOCHHE CIIOCOOOB pEIICHUS PAa3UYHBIX 337ad C SBHO 3aJaHHON (U3UYECKOM
MOJICNIBIO, 3alla4, IOJIPa3yMEBAIOIIUX CAMOCTOSTENIbHOE CO3AaHue (U3NYECKOW MOJICIH,
aJICKBaTHOW YCJIOBUAM 3a/1a4U;

® [OHUMaHWE (U3UYECKUX OCHOB WM TPUHIUIIOB JCHCTBHS TEXHUYECKUX YCTPOWCTB H
TEXHOJIOTUYIECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPENY;

® OBJAJICHHE METOJAaMH CaMOCTOSITEIBHOTO IUIAHMPOBAHUS U MPOBENCHUS (PU3UUIECKUX
OKCIEPUMEHTOB, aHAJM3a M HWHTepIpeTanuu HWHPOPMALUU, ONPEACTCHUs JOCTOBEPHOCTU
MOJTYYCHHOTO Pe3ysIbTara;

® CO3JaHME YCIIOBHUU JUIs Pa3BUTHs YMEHHU MPOEKTHO-MCCIIET0BATEIBCKON, TBOPUYECKOM
NEeSITETTLHOCTH.

Ha usyuenue ¢usuku (0a30BbIil ypoBEHb) Ha YpPOBHE CpelIHEro oOIIero odpa3oBaHUs
otBoautcs B 10 kiacce — 68 yacoB (2 yaca B HEJEINIO).

[Ipennaraemsiii B mporpamMmme 1o (pu3mKe nepeyeHb Ja00paTOPHBIX U MPAKTUYCCKUX pabOT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTEIb JIElTaeT BHIOOp MpOBEACHUS 1a0OpaTOpHBIX padoT u
OIIBITOB C YU4ETOM UHIMBUAYAIBHBIX OCOOCHHOCTEH 00yUYarOIINUXCS.



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS
®dusnka — Hayka O npupone. HayuHbie MeToapl MO3HAHUS OKpYyXkaromero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3MYECKUX SBICHUN M TporieccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI ¥ TEOPUU. | paHHIIBI IPUMEHUMOCTH (PU3NUECKHUX 3aKOHOB. [IpUHIINI COOTBETCTBHUS.
Pors m mecto ¢m3ukm B (GOpMHUpPOBAHMM COBPEMEHHOM HAyYHOW KapTHHBI MHpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.
Jlemoncmpayuu
AHanorosble ¥ IUPPOBBIC U3MEPUTEIIBHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBmwkeHHe. OTHOCHTEIBHOCTh MEXaHWYecKoro aBmxkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEmHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMelleHUl u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, IYTH U NMEPEMEILICHUS MATEPUAIIBHON TOUKU OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO MaieHus.

KpuBonunerinoe nBuxeHue. J[IBH>KeHME MATEpUAIIBHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM IO MOAYJII0 CKOPOCTBIO. YTIJIOBasi CKOPOCTb, JUHEHHas ckopocTh. Ilepuon u
gactoTa oOpamieHus. [leHTpocTpeMHUTEeTbHOE YCKOPEHHE.

TexHuueckue yCTPOWCTBA M IPAKTUYECKOE MPUMEHEHHUE: CHUJIOMETp, JIBHKCHHUE
CHApAJIOB, LICMTHBIE U PEMEHHBIC MEPEIavn.

Llemoncmpayuu
Mopenb cucTeMbl 0TCUETA, MILTIOCTPALUsSl KHHEMATUYECKUX XApAKTEPUCTUK JBHKEHUS.
[TpeoOpazoBanre ABMKEHUI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3peKEHHOM IMPOCTPAHCTBE.
Habmtoienue nprxeHus Tena, OpoieHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenne yckopeHus CBOOOIHOTO TMaICHHUS.
Hanpasnenue ckopocTH NpH IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol
N3yueHne HepaBHOMEPHOTO JBUKEHUS € LIEJIBIO ONPEAECIEHUS MTHOBEHHOM CKOPOCTH.
HccnenoBanne COOTHOLICHUS MEXKIY IMYTSIMHU, MPOUAECHHBIMH TEJIOM 3a MOCIEA0BATEIIbHBIC
paBHbIE MPOMEXYTKH BPEMEHU IPU PABHOYCKOPEHHOM JBM)KEHUHM C HayalbHOM CKOPOCTHIO,
PaBHOM HYITIO.
N3yuenue ABMKEHUS MIApUKa B BSI3KOU KUIKOCTH.
N3yuenune aBuxeHus Teaa, OpPOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHOocuTenbHOCTH ["anmies. [lepBbiit 3akoH HeroToHa. IHEpnanbHbIe CUCTEMBI
OTCUY€Ta.

Macca tema. Cuna. IlpuHnmn cynepno3unmu cwi. Bropoit 3akoH HerooTona miist
MaTepUaIbHOM TOUKHU. TpeTuil 3akoH HproTOHA 1711 MarepraibHbIX TOYEK.

3akoH BceMupHoTo TsroreHus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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



Tpenune. Buabl TpeHust (mokosi, ckoybxkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJbXEHHUs U cuia TpeHus nokos. Koadgouiment tpenus. Cuna conpoTuBIeHUS
IIPU JIBUKEHUM TENa B KUAKOCTU WM rase.

[ToctynarensHoe U BpaliaTeiabHOE ABM)KEHHUE aOCONIOTHO TBEPIOTO Tena.

MoMeHT cuiabl OTHOCUTENBHO Ocu BpamieHus. lliedo cunbl. YcnoBus paBHOBecus
TBEPJIOTO TENA.

TexHuueckue YCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIMIMIHUKY, JIBUXKEHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu
SIBiieHUE MHEPLIMH.
CpaBHeHuE Macc B3aMMOJIEHCTBYIOINX TEJ.
BTtopoii 3akon HeroToHa.
N3mepenue cuil.
CrioxxeHue cuil.
3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiiu.
HesecomocTs. Bec Tena npu yCKOpeHHOM MOABbEME U MaICHHUH.
CpaBHeHUE CUJT TPEHUS TOKOSI, KAUEHUS U CKOJIbKECHHUS.
VYcnoBus paBHOBecust TBEpAOTrO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol
W3ydeHue aBm>keHUs OpycKa M0 HaKJIOHHOW TIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOUIUX B MIPYXUHE U PE3MHOBOM o0paslie,
OT ux nedopmanuu.
HccnenoBanue yciioBUi paBHOBECHUS TBEPJIOTO TeJla, UMEIOILETO OCh BPAIIEHHUS.

Tema 3. 3akonwl coOXpanenus 6 MexaHuke

HNmnynsc MatepualibHOM TOUKHU (Te€da), CUCTEMBl MaTepUaAIbHBIX TOYeK. IMITynbc CUiibl U
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHMS UMITyJibca. PeakTUBHOE IBUKEHUE.

Pabora cunbl. MOIIHOCTH CUJIBL.

Kunernueckast sHeprus marepuanbHOi Touku. Teopema 00 HM3MEHEHMM KHHETHYECKOH
SHEPIHH.

[TorennuanbHas sHeprud. IloTeHuManbHas sHEPIrUs yupyro aeGopMupoOBaHHON NPYKUHBI.
[ToreHunanbHas 3HEeprys Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHHNEM MEXaHWYECKOM SHEPTruu CUCTEMBI Tell. 3aKOH COXPAaHEHUsI MEXaHUYECKOM dHEpruu.

VYpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne ycTpOMCTBAa M NPAKTHUYECKOE NMPHUMEHEHHE: BOAOMET, KOIEP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu
3aKOH COXpaHEHMsI UMITYJIbCA.
PeaktuBHOE NBHKEHUE.
[Tepexoa moTeHIMATBLHON SHEPTUM B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
N3yueHne abCcoIIOTHO HEYIPYTOTo yAapa ¢ HOMOIIBIO ABYX OJJMHAKOBBIX HUTSHBIX MasTHUKOB.
HccnenoBanue cBa3M pabOThl CHIIBI ¢ U3MEHEHHEM MEXaHMYECKOW SHEpPruM Teja Ha MpuMepe
pacTsKEHUSI PE3UHOBOTO KIyTa.
Paspnen 3. MoaekyasipHast pu3uka ¥ TepMOAUHAMHMKA

Tema 1. Ocno6bl MOIEKYAAPHO-KUHEMUYECKOU Meopul

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETHUYECKON TEOPUU U X OMBITHOE 0OOCHOBAHHUE.
BpoynoBckoe gaBmwxkenue. Juddysus. Xapakrep ABWKEHMS M B3aUMOJIEHCTBHUS YaCTHIL
BelecTBa. Mojenu CTpOEHHS Ta30B, XUAKOCTEH W TBEPABIX Ted U OOBSICHEHHE CBOMCTB



BElIECTBA Ha OCHOBE 3THUX Mojeneil. Macca u pasmepbl Mosekyn. KoindecTBo BellecTsa.
[TocrossuHast ABoraipo.

TermoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenb uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOpUH
uaealbHOTO Ta3a. AOCONMIOTHas TemIeparypa Kak Mepa CpelHel KHHETHYECKOW »HEepPruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. Illkama temneparyp KensBuna. ['a30Bble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanbrona. M3omporecchl B UcaIbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpencTaBieHre U30IPOLEeCcCOB: N30TepMa,
u30Xxopa, uzodapa.

TexHuyeckue yCTpoHCTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, GapoMeTp.

Llemoncmpayuu
OnbIThI, T0Ka3bIBAIOIIUE JUCKPETHOE CTPOCHUE BellecTBa, (poTorpaguu MOJIEKyl OpraHMuYecKUX
COCIMHECHU.

OnbiThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbita [lITepha.

OnbIThI, TOKA3bIBAIOLINE CYILIECTBOBAHUE MEXMOJIEKYJIIPHOI'O B3aUMOJIEHCTBHSL.
Mopenb, HUTIOCTpUPYIOLIAsk IPUPOY JABIECHUS ra3a Ha CTEHKH COCYyAa.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACATBHOTO ra3a, U30MpPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
Omnpenenenue macchl Bo3AyXa B KJIACCHOW KOMHAaTe€ Ha OCHOBE HM3MEpEeHUN 00bEMa KOMHATBHI,
JIABJICHUS U TEMIIEpATypbl BO3/lyXa B HEW.

HccnenoBaHue 3aBUCUMOCTH MEXTy [TapaMeTpaMu COCTOSIHUS pa3peKEHHOT0 Tasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmoanHamMuueckass cucteMa. BHYTpEHHsIST 3HEprusi TEPMOJMHAMMYECKOW CHUCTEMBI U
crocoObl e€ n3meHeHus. KonmndyecTBo TemioTsl U pabora. BHyTpeHHsAsS SHEprusi 0IHOATOMHOTO
UJeaNbHOro raza. Busl Terionepenadn: TEIIONPOBOAHOCTh, KOHBEKIUS, U3JIy4eHUE. Y IeJIbHas
TEII0EMKOCTB BellecTBa. KoM4yecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[TonsitTue o0 anmabatHoM mpouecce. IlepBblii 3akoH TepMmoauHaMmukH. IIprmeHneHue
NEepBOTo 3aKOHA TEPMOJMHAMUKH K M3ompoleccaM. I 'padudeckas naTepnperanus paboThl rasa.

BTopoii 3akon TepmoanHamMuku. HeobpaTuMOCTh IPOLIECCOB B IPUPO/IE.

Tennoble MamuHbl. [IpuHIMNIbB! 1eficTBUS TemToBbIX MaluH. [Ipeobpa3zoBanus sHEpruu B
Ter1oBbIX MamunHax. Koagdunuent nonesnoro aeictsus terioBod Mamuubl. [{ukin KapHo u
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEeMbl TEIIO3HEPTEeTUKH.

TexHuueckue ycTpoiicTBa M MpPaKTHYECKOE IPUMEHEHHWE: JBUTaTelb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJMIIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu
M3MeHeHHe BHYTpEHHEW SHEprHM Teja MpPU COBEPIIEHUH PAaOOTHI: BBUIET MPOOKH U3 OYTBHIIKU
NOJl JEWCTBHEM C)KaTOro BO3JlyXa, HarpeBaHWe 3(pupa B JATYHHOU TpyOKe MyTEM TpeHHs
(BU1€OIEMOHCTpALIHS).

W3meHeHne BHYTpeHHEH sHepruu (TemrepaTypsl) Tela Ipy TeIruionepeaaye.
OnbIT o aguabaTHOMY PACHIMPEHHIO BO3TyXa (OIBIT C BO3LYLIHBIM OTHUBOM).
Monenu napoBoit TypOUHBI, IBUTATENS] BHYTPEHHETO CTOPaHUsl, PEaKTUBHOIO JABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
N3mepenne yaenbHON TeTOEMKOCTH.

Tema 3. Azpecammuvie cocmosanusn eewjecmea. Pazoevie nepexoont

[TapooOpa3oBanne wu KoHAeHcamus. Vcmapenume u  kumeHue. AOCOTIOTHAS |
OTHOCHTEJIbHAS BJIAXKHOCTh BO3AyXa. HackleHHbIH nap. YaenpHas TeIoTa napooOopa3oBaHuUs.
3aBUCHUMOCTh TEMIIEpATyphl KUIIEHUS OT JaBJICHMUS.
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Tsépnoe Teno. Kpucrannnueckue u amopgHbie Tesia. AHU30TPOIUS CBOMCTB KPUCTAILIOB.
Kunkue kpucramisl. CoBpeMeHHble MaTepuanbl. [lnaBneHue u kpucrammszanus. Y IeiabHas
TeruoTa riasieHus. Cyonumarus.

YpaBHeHHE TEIIOBOTO OanaHca.

TexHudyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: THUTPOMETP U TCUXPOMETP,
KAJIOPUMETP, TEXHOJOTMH IOJIYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HAaHOMAaTepHaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu
CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenue npy NoHWKEHHOM JAaBJICHUH.

CriocoObl U3MepeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAILTHYECKOTO BEUIECTBA.
JleMoHCTpanys KpUCTalIoB.

Pa3zgea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuxa

OneKkTpuzanusi Tell. OJEKTpUYeCKUid 3apsana. J[Ba Buaa >I€KTpUUYECKHX —3apsIOB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

BzaumopeiictBue 3apsnoB. 3akoH Kynona. Toueunwlid  3neKTpuyecKuil — 3aps.
Onekrpuueckoe nose. HanpsokéHHocTh 3nexTpuueckoro mnosid. [lpuHmun cyneprno3unuu
3JIEKTPUYECKUX ToJIeH. JINHUKM HanpsHKEHHOCTHU JIEKTPUUECKOTO MOJIS.

Pabora cun oanektpocratudyeckoro mojisi.  [loreHuman. Pa3HOCTP  MOTEHLIMAIIOB.
[IpoBOIHUKY U AUBJIEKTPUKH B JIEKTPOCTATUUECKOM ToJie. J{M3ieKTpuueckasi IpOHULAEMOCTb.

OnektpoéMkocTb. KonaeHcarop. DIeKTpoEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrus
3apsyKEHHOI'0 KOHJIEHCATOPA.

TexHuueckue ycTpoilcTBa M MPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOIl, 3JIEKTPOMETP,
ANIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JEKTPONPHUOOPOB, KOHAECHCATOP, KOMHUPOBAIBHBIM
anmapar, CTpyMHBIN IIPUHTED.

Llemoncmpayuu
VY CTpoiCTBO M MPUHIAI JEHCTBUS dJIEKTPOMETPA.

B3auMozeiicTBue Ha3IEKTPU30BAHHBIX TEJl.

DIIEKTPUUECKOE TTOJIE 3apsHKCHHBIX TEI.

[IpoBOIHUKY B AEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOoCTaTUYECKas 3allHTa.

JM3NeKTpUKU B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCHUMOCTh 3JEKTPOEMKOCTH IUIOCKOIO KOHJEHCATOpa OT IUIOMAAM IUIACTHUH, PAcCTOSHUS
MEXAY HUMH U TU3IEKTPUUECKON MPOHNULIAEMOCTH.

DHeprus 3apsKEeHHOr0 KOHIAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol
N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuit moxk. Toku é paznuunvix cpeoax

DNEeKTpUYECKU TOK. YCJIOBUSI CYIIECTBOBAHUS DJIEKTPHUUECKOro TOKa. VIcTOUHMKM TOKa.
Cuia Toka. [IoCTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma Jy1sl ydacTka Henu.

DneKTpuuecKoe COIIPOTHBIICHUE. VY nensHoe COIIPOTHUBIIEHNE BELIECTBA.
[TocnenoBarenbHOE, MapaieIbHOE, CMEILIAHHOE COeIMHEHNE TIPOBOIHUKOB.

Pabora anexTpuyeckoro Toka. 3akoH Jlxoyns—JIeHa. MOIMIHOCTh 3NEKTPHUYECKOTO TOKA.

DNEeKTPOABMKYIIasi CUJIa U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ams
MOJTHOM (3aMKHYTOM ) AyeKTpudeckoit nenu. KopoTkoe 3amMbIkaHue.

DneKTpOHHAas: MPOBOAUMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUS] METAJIIIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.
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DneKTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M MNpUMECHas HPOBOJUMOCTb IOJYIPOBOAHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHHUKOBEIE TPHOOPHI.

ONEKTpUYECKUH TOK B PacTBOPAax M pacIulaBax 3JIEKTPOJIUTOB. OJIEKTPOIUTHYECKAs
U CCOIUAIs. DIEKTPOIIU3.

DJIeKTpUUYECKUil TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOSITENbHBIA pa3psia. MoaHus.
IIna3zma.

TexHnueckue yCTpoiCTBA M IPAKTUYECKOE IPUMEHEHHE: aMIIEpMETpP, BOJBTMETP,
peocTar, HCTOYHMKH TOKa, JJEKTpOHArpeBaTelbHbIe MPHOOPHI, 3JIEKTPOOCBETUTEIbHbIC
npuOOpsl, TEPMOMETP CONPOTHUBICHUS, BaKyyMHBIH AMOJ, TEPMHUCTOPBI U (POTOPE3UCTOPHI,
[IOJIYTIPOBOJHUKOBBIN TMOJI, TaJbBaHUKA.

Jlemoncmpayuu
W3mepeHue cuibl TOKa U HaIIPSHKEHUS.
3aBUCHUMOCTb  COIIPOTUBJICHMS LMIMHAPUYECKMX IPOBOJAHMUKOB OT JUIMHBI, IUIOLIAIU
MONIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMemaHHOe COeJMHEHUE POBOIHUKOB.

IIpsmMoe w3MepeHue JIIEKTPOABMKYIIEH cuibl. KopoTkoe 3amblKaHuE TaJlbBaHUYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHET O CONIPOTUBIICHUS.

3aBUCUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYypPHI.

ITpoBOAMMOCTB 3JIEKTPOJIUTOB.

M ckpoBo# pa3psa v IPOBOAMMOCTD BO3AYyXa.

OnHOCTOPOHHSSA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul
M3y4eHne CMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.

W3mepeHnue 31eKTpOABMKYIIEH CUiIbl MCTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHUS.
HaGnronenue anexrposnusa.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 Kkiacce OCYyHIECTBISIETCS C yYETOM
COJIep)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHME, Hay4HbIM (akt, rumoresa, (uznyeckas BeIMUYMHA, 3aKOH, TeOopus, HaONII0JEHUE,
HKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢yHkuMs, mnapabona,
runep6osa, ux rpaduKu U CBOWCTBA, TPUTOHOMETpUYECKUE (YHKIIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT'€HC, OCHOBHOE TPHUIOHOMETPHUUYECKOE TOXKJIECTBO, BEKTOPHl M HMX IPOEKIMHM Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonoeusn: mexannueckoe ABMKEHHE B JKUBOW mpupoje, 1uddy3us, ocMoc, TeII000MeH
JKUBBIX OPraHU3MOB (BH/IbI TEILJIONEPEIAaYH, TEMJIOBOE PABHOBECHE), SJIEKTPUUECKHE SBIICHUS B
JKUBOU IIPUPOLE.

Xumus: TACKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJEKYJ, MOJIb BEIIECTBA,
MOJIIpHasl Macca, TEIUIOBbIE CBOWCTBA TBEPIABIX TE€J, JKUAKOCTEW U Ta30B, JJIEKTPUUECKUE
CBOICTBa METAJJIOB, 3JIEKTPOJIUTHUECKAs JUCCOLMAINS, FaTbBaHUKA.

TI'eoepaghus: BaxxHOCTH BO3TyXa, BETPbI, 0apoOMeTp, TEPMOMETD.

Texnonozus: mpeodpazoBaHue IBUKEHUH € UCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TE€XHHUKE, TOJIIMIIHUKY, HCIIOJIIb30BAHME 3aKOHA COXPAaHEHUs HMIyJbCca B TEXHHKE (pakera,
BOJOMET M Jpyrue), JBUTATeb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOMJIBHUK, KOHIUIIMOHEP, TEXHOJIOIMH MOJIyYE€HUSI COBPEMEHHBIX MATEPUAJIOB, B TOM YHCIIE
HAaHOMATepHaloB, M  HAHOTEXHOJOTMH,  OJEKTpPOCTaTHYecKas  3alluTa,  3a3eMJICHUE
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AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPHUHTEp, AJIEKTpOHArpeBaTelbHbIE MPHOOPHI,
3JIEKTPOOCBETUTEINIbHBIE IPUOOPBHI, FAJIbBAaHHKA.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro npeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MPEIMETHBIX 00pa30BaTeNbHBIX PE3YyIbTATOB.

JJMUHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE Pe3y/bTaTHI' OCBOEHHs yueOHOro mpeamera «DU3HKa» MOKHBI OTPAXKATh
TOTOBHOCTh M CIIOCOOHOCTH OOYYArOLIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOM BHYTPEHHEH
HO3UIMEH JIMYHOCTH, CHUCTEMOM LEHHOCTHBIX OpPHEHTALMH, IIO3MTHUBHBIX BHYTPEHHHUX
yOeXKIEHUH, COOTBETCTBYIOIIMX  TPAAMIMOHHBIM  IEHHOCTAM  POCCHMCKOTO  OOIIECTBa,
pacCIIUpEHUE KHU3HEHHOIO OIbITA U OIBITA JEATEIBLHOCTH B IPOLECCE PEATM3alid OCHOBHBIX
HAIpaBIeHUN BOCIIUTATEILHON AEATEIBHOCTH, B TOM YKCJIE€ B YACTH:

1) rpaskIaHCKOro BOCIIMTAHHUS

ChOpMHPOBAHHOCTH ~ TPAXKIAHCKON IO3WIUHK  OOYYaloIIerocss Kak aKTUBHOTO W
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBa;

NPUHATHE TPAJUIHOHHBIX OOIIEYETOBEYECKUX I'YMaHHUCTHYECKUX M JIEMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B HHTEpPECaxX TPakIaHCKOro OOIIeCTBa,
y4acTBOBATh B CAMOYIIPABJIEHUH B 00pa30BaTEIIbHON OpraHu3aIlHiH;

YMEHHE B3aUMOJICHCTBOBATh C COIHMAIBHBIMA HHCTHTYTaMH B COOTBETCTBHH C HX
(YHKIUAMU ¥ Ha3HAYEHUEM;

TOTOBHOCTH K TYMaHHUTAPHOM M BOJIOHTEPCKOM JEATETBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

chOpMHPOBAHHOCTH POCCHICKOM IPaskTaHCKON MIEHTHYHOCTH, TATPHOTU3MA;

IIEHHOCTHOE OTHOIIEHHE K TOCYJAapCTBEHHLIM CHMBOJIAM, JIOCTHIKEHUSAM POCCHHCKUX
YYEHBIX B 00J1aCTH (PU3UKU U TEXHHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

chopMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHHMSI, STHYECKOTO [TOBEICHHUS;

CIIOCOOHOCTh OLEHUBATL CUTYALUIO M IPUHMMATh OCO3HAHHLIE PEIICHHS, OPUEHTHPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M [IEHHOCTH, B TOM YHCJIE B JEATEIBHOCTH YIEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/J(a B IOCTPOEHHUE YCTONYMUBOTO Oy IyIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

1 IIporpamMma cocTaBjeHa ¢ y4eToM pabodeil mporpamMmel BocnuTanus ooygaromuxcs B MBOY «HayuHeHcKas
M yq

COIl» (ypoBeHs OCHOBHOTO 0011ero oopazoBanus) B coorBercTeun ¢ ®PI'OC:

1. I'paxxganckoe

2. [TatpuoTrueckoe

3. lyXOBHO-HPaBCTBEHHOE

4. DcreTndeckoe

5. ®dusnyeckoe BocnuTaHue, GopMHUpPOBaHHE KYJIBTYPhI 30POBOr0 00pa3a *HU3HU U SMOLMOHATIBHOTO
Onaronoyyus

6. Tpynosoe

7. Dxonoruyeckoe

8. LleHHOCTH HAYYHOTO MMO3HAHUS
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ACTETUYECKOE OTHOLICHHE K MUPY, BKIIIOYAst 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
(bu3UIECKOI HayKe;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K PA3IUYHbIM cdepaM NpodecCHOHANBHON IEATETbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOW W TEXHHWKOW, YMECHHE COBEpIIATh OCO3HAHHBIM BBIOOp Oymymieit
npodeccuu M peaTn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIE IJIAHBI;

TOTOBHOCTh M CIOCOOHOCTHh K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00nacTu (PU3MKHU HA
NPOTSDKEHUH BCEH JKU3HU;

6) 9K0JIOrH4eCKOr0 BOCITUTAHUS

Cc(OPMHUPOBAHHOCTh IKOJIOTHYECKOW KYJIBTYpBl, OCO3HaHHE TJIO0AILHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IUIAHUPOBAHWE M OCYIICCTBIICHHE NICHCTBHI B OKpY)KAIOIICH cpelle HAa OCHOBE 3HAHUS
L[eJIeN YCTOMYMBOIO Pa3BUTHsI YEIIOBEYECTBA;

pacuiMpeHre OmbITa JEATSIPHOCTH JKOJOTMYECKOW HAIpPaBICHHOCTH HAa OCHOBE
UMEIOIIMXCS 3HaHU 10 (u3uKe;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMHPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHs (PU3MYECKON HAYKH;

OCO3HAHME IICHHOCTU HAYYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOIIECCE M3YUCHUS (PU3UKU
OCYILECTBIISATh MPOCKTHYIO U UCCIIEIOBATEIBCKYIO ESITEIbHOCTh HHAMBUYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

ITo3naBaTe/IbHBbIe YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS
ba3oBble 1ornyeckue AelicTBus:

CaMOCTOATENIbHO (OPMYJIMPOBATh U aKTYaJIM3UPOBaTh IpoOiieMy, paccMaTpuBaTh &
BCECTOPOHHE;

OIPEACIIATh LENH JEATEIbHOCTH, 3aJaBaTh apaMETPhl U KPUTEPUH UX TOCTHIKEHHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU M IPOTUBOPEUHS B paCCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3pabaThIBaTh IJIaH PELICHUs MPOOJIeMBbl ¢ YUETOM aHaIM3a UMEIOIUXCS MaTepUAIbHBIX
U HeMaTepUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LEISM,
OILICHUBATh PUCKU MOCIEICTBUN AESITETbHOCTH;

KOOPJIMHUPOBaTh W BBIIOJHATH DPAabOTy B YCIOBUSAX pPEAIbHOrO, BHUPTYaJbHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBAaTh KPEaTHMBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

ba3oBble nccienoBarebckme 1eiCTBUSA:

BJIaJI€Th HAyYHOH TEPMMHOJIOTHEH, KIIOUEBBIMU MOHATHSAMHU U MeTOJaMM (U3NYECKOMH
HayKH;

BJIaJIETh HaBBIKAMU y4eOHO-MCCIIEJOBATEIbCKOM U MPOEKTHOM NeATENIbHOCTH B 00JacTh
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOUCKY METO/OB pELIeHHs 3a1a
(U3UUECKOro coepKaHusl, IPUMEHEHHUIO Pa3InYHbIX METOA0B IIO3HAHUS;

BJIQJIETh BHUJAMHU JIEATEIBHOCTH MO TMOJYYEHHIO HOBOTO 3HAHUS, €r0 HHTEpPIpETalHH,
npeoOpa3oBaHUI0 W MPUMEHEHHMIO B PA3IUYHBIX Yy4YeOHBIX CHTyallUsX, B TOM 4HCIE INpHU
CO31aHUU Y4EOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISABJISITH NPUYMHHO-CIICJCTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3a7ady, BbIABUIAThH
TUnoTe3y €€ pelieHHsl, HaxOAuTh AapryMEHThl ISl J0Ka3aTelbCTBAa CBOMX YTBEPXKICHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBATh TOJYYEHHbIE B XOJ€ pEeUIeHHs 3a7aud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;
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CTaBUTh U (POpMyIHpPOBaTH COOCTBEHHBIC 3aJaud B OOPa30BATEIBHOW JEATEIHHOCTH, B
TOM YHCJIC TP U3YUSHUH (DUBUKH;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh IPUOOPETEHHBIN OIBIT,

YMETh TIEPEHOCUTh 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACITSILHOCTH,

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC UJICH, IIPEJIaraTh OPUTHHAIBHBIC TTOIXObI H PEIICHHUS;

CTaBUTH MPOOIEMBI U 33]1a49H, TONMYCKAIOIINE ATbTCPHATHBHBIC PEIICHUSI.

Patora ¢ undopmaunmneii:

BJIQJICTh HABBIKAMH TIONY4YeHHUS WHMOpPMAUKA (PUINYECKOTO COJIEPKAHUS M3 MCTOUYHUKOB
pa3HBIX THIIOB, CAMOCTOSITEILHO OCYIICCTBIATH IOMCK, aHajiW3, CHCTEMAaTHU3alHUI0 U
WHTEPIIPETANNIO HHPOPMAIINK Pa3IMYHBIX BUIOB U (hOPM MIPEIICTABICHHUS,

OILICHUBATh IOCTOBEPHOCTHh MH(OPMAIIHH;

UCIIOJIb30BaTh CPEICTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pELICHHH KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPTraHU3AIMOHHBIX 3aa4 C COOJIIOJICHHEM
TpeOOBaHUI IPTOHOMHKH, TEXHUKU 0€30MaCHOCTH, TUTHEHBI, PECYpCOCOepEKECHHSI, TTPABOBBIX U
ATHYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€3011aCHOCTH;

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPXAHWS B Pa3UYHBIX QopMmarax ¢ y4ETOM
Ha3HAUYCHUS WHPOPMALMKU W [EJIEBOM ayJAWTOPUH, BBIOMpAs ONTUMAIBHYIO (OpPMY
MIPEJICTABJICHUS U BU3YyATH3aIIH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYIIECTBIISATH OOIICHHE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU NESATEIbHOCTH;

pacrno3HaBaTh MPEATOCHUTKH KOHMIUKTHBIX CUTYAIlUH U CMATYaTh KOH(INKTHL,

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U WHANBUIYaTbHOU PaOOTHI;

BBHIOMPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBUM C Y4€TOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)KJA0T0 YWICHA KOJUIEKTHBA;

MPUHUMATh [EJIH COBMECTHOM JAEATEIbHOCTH, OPraHW30BBIBATH W KOOPAWHHUPOBATH
JIEUCTBUSA IO €€ NOCTHKEHUIO: COCTAaBIATH IUIAH JACHUCTBUHM, PACHPENEISITH POIU C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3y/IbTaThl COBMECTHON pabOThI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U KaXKJAOTO YJaCTHHKA KOMaHbl B OOIIUH pe3ylnbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeuiaraTb HOBBIE NPOEKTHI, OLEHUBATh HUJIEU C IMO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh TMO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYalUSX,
MIPOSIBIISITH TBOPUECTBO U BOOOPAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYILIECTBISATh MO3HABATENIbHYIO JESATENbHOCTh B oOnacTu (pU3MKU U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 3a/1aUH;
CaMOCTOSITENIbHO COCTABJIATH IUIAH PELICHHUS Pacu€THBIX M KAYECTBEHHBIX 3a/ady, IUIaH
BBITIOJIHEHUS] MPAKTUYECKOH paboThl ¢ y4ETOM MMEIOUIUXCS PecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTECHHIA;
JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;
pacuupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;
JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, Opare Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OLIEHUBATh MPUOOPETEHHBIN OIBIT;
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CHOCOOCTBOBaTh (POPMHPOBAHUIO U MPOSABICHHUIO SPYAULMH B 00JIacTu (U3HKH,

HIOCTOSIHHO ITOBBIIIATh CBOM 00pa30BaTeIbHBINA U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHATBHBIH HHTEJIEKT:

JlaBaTh OLIEHKY HOBBIM CHTYalUsIM, BHOCHTb KOPPEKTHBBI B JESTEIHHOCTH, OLIEHHBATH
COOTBETCTBHUE PE3YJILTATOB LIENISM;

BJIaZICTh HABBIKAMH IIO3HABATEIbHON peIEKCHN KaK OCO3HAHUS COBEpIIAEMbIX JEHCTBUIl
U MBICITUTENBHBIX MTPOLECCOB, UX PE3YIBTATOB U OCHOBAHMIA;

UCTIONIb30BATh MPUEMBI PEQIICKCHH /ISl OLIEHKH CUTYalllH, BEIOOpa BEPHOTO PEILICHHUS;

YMETh OLIEHUBATh PHUCKH U CBOEBPEMEHHO MPUHUMATD PEUICHHUS 110 UX CHIDKCHHIO;

NPUHUMATh MOTHBBI M aQPI'YMEHTBI IPYTUX IPU aHATU3E PE3YIbTaTOB S TEIbHOCTH;

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTHUBBI M aPT'YMEHTBI IPYTUX IPHU aHAU3E PE3YyIIbTaTOB JIESATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JPYTrUX HA OMIMOKH.

B mporecce mocTHXeHNS TMYHOCTHBIX PE3YIIBTATOB OCBOSCHHS IPOTPAaMMEI 110 (pr3nKe st
YPOBHS CpeAHEro oOIero o0pa3oBaHUs y OOYYAIOMINXCS COBEPIICHCTBYETCS SMOLMOHAIbHBIN
MHTEIJICKT, Peaoiaralonui copMiupoBaHHOCTS:

CaMOCO3HAHUS, BKIIIOYAIOIIET0 CIIOCOOHOCTh MTOHUMATh CBOE HMOIMOHAIBHOE COCTOSHHUE,
BUJICTh HAIPaBIICHUS PA3BUTHS COOCTBEHHOM AIMOIIMOHAIBHOW Cepbl, OBITh YBEPEHHBIM B cele;

CaMOpeTyIMpPOBaHMUS, BKJIFOUYAOIIETO CaMOKOHTPOJIb, yMeHHue NpPUHUMATD
OTBETCTBEHHOCTh 3a CBOE MOBEACHHE, CHOCOOHOCTh aJaNTHPOBAThCA K SMOLMOHAIBHBIM
U3MEHEHHSM U MPOSBISATh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAILlMH, BKJIIOYAIOIIEH CTpEMJIEHHE K JIOCTIDKCHHIO LT H YCIIeXy,
ONTUMU3M, HUHUIIMATUBHOCTh, YMEHHUE IEHCTBOBATH UCXO/IS M3 CBOMX BO3MOKHOCTEH;

SMIIaTHH, BKIIIOYAIOMIEH CHOCOOHOCTH IMOHHMMATh SMOLMOHAIBHOE COCTOSHHE JIPYTHX,
YYUTBIBATh €T0 IIPU OCYIIECTBICHHH OOIICHNUS, CIIOCOOHOCTD K COUYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMAJIbHBIX HAaBBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTH BBICTPAWBATh OTHOLICHUS C APYTUMH
JFOAbMU, 3a00THTHCS, IPOSBIISITh MHTEPEC U Pa3peIIaTh KOH(DIUKTHI.

MNPEAMETHBIE PE3YJIBTATHBI

K konny o6yuenus B 10 kJiacce nmpeaMeTHbIE Pe3yabTaThl HA Oa30BOM YPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:

JIEMOHCTPUPOBATh Ha MpPUMEpPAX poJib U MecTO (U3UKU B (OPMUPOBAHUU COBPEMEHHOU
HAY4YHOI KapTHHBI MHUpa, B Pa3BUTUU COBPEMEHHON TE€XHUKU M TEXHOJOTMH, B MPAKTUYECKOH
JNeITeILHOCTH JIFOIEH;

YUUTBIBATh TPAHULBI NPUMEHEHHUS H3YYEHHbIX (PU3MUECKUX MOJEIeH: MaTepualibHas
TOYKa, MHEpUUAIbHAs CHCTEMa OTCY€Ta, aOCOJIOTHO TBEPIOE TENIO, UACATbHBIA Tra3, MOJENU
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TE€J, TOUCUHBINA DJIEKTPUUECKHUM 3apsA] IPU PELICHUU
bu3nYecKux 3a1a4;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpUH CTPOEHHUs BeUlecTBa M 3JIEKTPOJUHAMUKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJMHEHHOE MBI)KEHHE, CBOOOJHOE NaJeHue Tel,
JIBIDKCHUE TIO OKPY)XHOCTH, WHEpPIHMs, B3aumMojenicTBue Tei, auddy3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE JKUJIKOCTeW M TBEPIBIX TeNl, U3MEHEHHEe 00BbEMa Ten NMpH HarpeBaHUU
(oxJ1aXx/1eHNnn), TEMJI0BOE paBHOBECUE, UCIIApEHNEe, KOHACH Calus, JIaBJIeHHe, KpUCTAIIIN3aIus,
KUTIEHHUE, BIAXXHOCTh BO3[yXa, MOBBIIIEHUE JABJICHUS raza IMpU €ro HarpeBaHWU B 3aKPHITOM
cocyzie, CBA3b MEXKIYy IapamMeTpaMH COCTOSIHMSI ra3a B H30Ipoleccax, JJIEKTpU3alus Tell,
B3aMMOJIEICTBHE 3apsi/10B;

ONKCHIBaTh MEXaHMUYECKOE JIBMKEHUE, UCIOJb3ys (UM3MUECKHe BETUYMHBI: KOOpIUHATA,
IyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CHjla, UMITYJIbC Teja, KHHETHYECKas
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DHEprusi, NMOTEHIMANbHAS JHEPTUs, MEXaHWYecKas pabdoTa, MEXaHWUYeCKas MOIIHOCTh; IMPHU
OTNMCAaHUU TPABWIBHO TPAKTOBaTh (U3MYECKHUH CMBICT HCIOJIB3YEMBIX BEJIWYWH, WX
0003HaYCHHSI U CIUHUIIBI, HAXOAUTH (DOPMYIIBI, CBS3BIBAIOININE NAaHHYIO (PU3NYCCKYIO BETUYUHY
C IPYTMMH BEJTUYMHAMU;

ONUCHIBATh HW3Y4YEHHBIC TEIUIOBBIC CBOWCTBA TEJN M TEIUIOBBIC SIBICHUS, HCIIOJb3Ys
dbu3MYecKue BEIMYWHBL: JaBJIEHUWE Trasza, TeMIeparypa, CPEeIHss KHHETHYECKas >SHEpPrus
Xa0TUYECKOTO JIBUKEHUS MOJIEKYJ, CPEIHEKBAApAaTUYHAS CKOPOCTb MOJEKYJ, KOJHUYECTBO
TEIJIOTHI, BHYTPEHHSS DHEPrus, padoTa ra3a, Kod(pQPHUIMEHT MOJE3HOTO JCHCTBUS TEIUIOBOTO
JIBUTATEIIS; TIPH OMMCAHUH MPABUIHLHO TPAKTOBATHh (PU3UYECKUIN CMBICI HCIIOIB3YEMbIX BEIIMYHH,
uX OO0O3HAYEHUS W EIUHUIIBI, HAXOAWTh (OPMYJIBI, CBS3BIBAIOIINE JaHHYIO (U3HUYECKYIO
BEJIMYMHY C IPYTUMU BEIIUYUHAM;

ONKMCHIBATh M3YYEHHBIEC JICKTPUUECKHUE CBOWCTBA BELIESCTBA M DJICKTPUYECKHUE SIBJICHUS
(mporiecchl), UCTIONB3YS (PU3NYCCKUE BEIMYUHBI: AICKTPUUECKUN 3apsijl, DJIEKTPUUIECKOE TOJIE,
HanpsOKEHHOCTh  TOJIS,, MOTEHIMAN, Pa3HOCTh MOTEHIMAJIOB; IMPU ONUCAHUM MPaBUIBHO
TPAKTOBATh (PUIUYCCKUN CMBICT HCIIOJIB3yeMbIX BEIWYMH, WX OOO3HAYCHUS W CAMHWIIB;
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEIHUMHY C IPYTHMH BETUYMHAMU;

AHATM3UPOBATh (U3WYCCKUE TIPOIECCHI M SIBJIICHUS, UCIONB3YS (PU3NYECKUE 3aKOHBI U
NpUHIUNBL: 3aKOH BceMupHoro tsarotenus, I, II u III 3akonsl HeroTOHa, 3aKOH COXpaHEHUA
MEXaHUYECKON PHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, MIPUHILIUI CYEPIIO3UIIUU CHJI, TTPHHIIUII
paBHOIIPaBUsl MHEPLUUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOEHUS
BEILIECTBA, Ta30BbI€ 3aKOHBI, CBSI3b CPEAHEH KUHETHUYECKOM HSHEPIUU TEIJIOBOIO JIBUKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMmIepaTypoil, MEepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
JIEKTPUIECKOTO 3apsia, 3akoH KylloHa, MpW 3TOM pa3nyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOE BhIpaXEHUE U YCIOBUS (TPaHUIIbI, 00JIACTH) IPUMEHHUMOCTH;

OOBSACHATH OCHOBHBIC MIPUHITUIIBI ICHCTBUS MAIIUH, TPHOOPOB U TEXHUYECKUX YCTPOICTB;
pa3ianyaTh yCIOBHs UX O€30MaCHOTO HCIOIb30BAHMS B IOBCEIHEBHON KU3HU;

BBITIOJTHATh JKCIIEPUMEHTBI TI0 HUCCIICJJOBAHHIO (DPH3UYECKUX SIBICHUH W TIPOIECCOB C
UCIIONIb30BAaHMEM TPSMBIX U KOCBEHHBIX HW3MEpeHWil, Mpu dSToM  (HOpMyIHpOBaThH
npoOnemMy/3ajady W TUNOTE3y y4yeOHOro OSKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M OPMYITUPOBATH BHIBOIBI;

OCYIIECTBIISITh TIPSIMbIE M KOCBEHHBIE H3MEpPEHHUs (U3UYECKUX BEIUYUH, TPHU STOM
BBIOMpaTh ONTUMANBHBIN CIOCOO W3MEPEHUS M HCIONb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOTPELIHOCTEN U3MEPEHUN;

HCCIIEIOBATh 3aBUCUMOCTH MEXIy (PU3NYECKUMHU BEIHMUYMHAMU C HCIOJIb30BaHUEM
NpSIMBIX HW3MEPEHUN, MPU HSTOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHUPOBATH PE3YJIbTAThI
MOJTYYEHHOW 3aBUCUMOCTU (PH3UYECKUX BEIUYHH B BUJIE TaOIHUI] U TpadUKOB, JeNaTh BBHIBOJbI
10 Pe3ybTaTaM MCCIEA0BAHUS;

coOnrofarh mpaBuia O€30MacHOro TpyAa MPU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO OJKCIEpPUMEHTa, Y4eOHO-UCCIEIOBATEILCKOM W TMPOEKTHOM JCATEIHHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONCTB U TaOOPaTOPHOTO 000pyIOBaAHUS;

pemarh pacu€THBIE 3aJadyd C SIBHO 3aJlaHHOM (PU3WYECKOW MOJENbIO, HCIOIB3YS
dbuznyeckue 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/laydl BEIOUpATh (PU3UUECKYIO
MOJI€JIb, BBIIETATh (PU3NUYECKHE BETUYMHBI M (OPMYJIBI, HEOOXOIUMBIC Il €€ pelieHus,
MIPOBOAMTH PACcU€Thl U OLICHUBATH PEATbHOCTD MOYUEHHOTO 3HAYCHUS (PU3NYECKO BEeTHUNHBI,

pemiaTh KadyeCTBEHHBIE 3aJadl: BBICTPAWBATh JIOTHYECKH HEMPOTHBOPECUUBYIO IETIOUKY
paccyXIeHUl ¢ OMOpoi Ha U3yUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHS;

WCIIOJIB30BaTh TPU PEIICHUH YYEOHBIX 3a7ad COBPEMEHHBIC HH(OpPMaIMOHHBIE
TEXHOJIOTHUH ISl TOMCKA, CTPYKTYPHPOBAHUS, MHTEPIPETALMU M TMPEACTABICHHUS Y4eOHOU U
HAyYHO-TIOMYJSIPHOW HWH(OPMAIMK, TOJYYEHHONW U3 Pa3IWYHBIX HCTOYHHUKOB, KPUTHYECKHU
aHAIM3UPOBATH MOTy4aeMyro HH(OpPMAIIHIO;
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NPUBOAUTH MPHUMEPHI BKJIAaJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE
HayKH, 00bACHEHUE MPOIECCOB OKPYKAIOUIETO MHUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHUII;

UCTIOJIb30BAaTh TEOPETHUECKUE 3HAHUSA TO (HU3UKE B TOBCEIHEBHOW JKU3HM IS
obecrnieueHrs 6€30MacHOCTH MpU OOpaIlleHUH C MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, IS
COXpPaHEHHS 3/I0POBbsI U COOIIOZCHUSI HOPM SKOJIOTHYECKOTO ITOBEICHUS B OKPYXKAIOIIEH cperie;

paboTaTh B IpyIIE C BBHIIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIeH, IUIAaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W IUIAHUPOBATh JICATENBHOCTH B
HECTAaHJAPTHBIX CUTYalMsIX, aJ€KBaTHO OLIEHHUBATh BKJIAJ Ka)XXJOTrO M3 YYACTHUKOB I'PYIIbI B
pelIeHHEe paccMaTpUBaeMOi MPOOIIEMBI.
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KoanyecTBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m EpOrPAMMEI Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoThI padoThI pecypesI
Paznen 1. PU3UKA U METOJAbI HAYYHOI'O IO3HAHUSA
1.1 ®du3uKa U METOJIbl HAYYHOTO MMO3HAHUS 2 bubmorexa [TOK
' https://m.edso0.ru/7f41bf72
Htoro no pazneny 2
Paznea 2. MEXAHUKA
bu6mmorexa [IOK
21 Kitnematiia > https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
22 Hurammia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 bubnuoteka [JOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
3.2 OCHOBbI TEPMOMHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHSI BEIIECTBA. 5 bubnnoreka [HOK
' da30BbIC IEPEXO/IBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paznen 4. JIEKTPOJANMHAMUKA
bu6mmorexa [IOK
41 DeKTpOCTATHKA 10 . https://m.edsoo.ru/7f41bf72
4.2 ITocTosiHHBIN 21eKTpuYecKuil TOK. TOKH B 12 1 bubnuoreka [IOK



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
https://m.edsoo.ru/7f41bf72
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‘ Pa3IUYHBIX Cpeliax

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

Htoro no pazneny 22
PezepBHOE Bpems 2
OBILEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/7f41bf72
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Ne KosmmuecTBo yacos Hara DJIeKTpOoHHbIe U pPOBbIE
Tema ypoka
n/m Bcero = Konrposnbubie Ilpakrtuueckme  HM3y4YeHHsi  oOpasoBaTesbHbIE
padoThI padoThI pecypcbl
) Hayeise werosms nosmann ) 0509~ buOmorera LIOK
1 A ' https://m.edsoo.ru/ff0c32e2
OKPY’KaIOILIEro MUpa
Ponb 1 mecTo dusuku B
2 (hopMHpPOBaHUN COBPEMEHHOU 1 07.09 bubnnorexa [HOK
HAYYHOU KapTHHBI MHUpa, B ' https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKOU JEATEIbHOCTH JIFOIeH
MexaHnuyeckoe IBUKEHUE.
3 OTHOCUTENHHOCTh MEXaHUUYECKOTO 1 12.09 bubnuorexa [JOK
neokenus. [lepemernenue, ' https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE
4 PaBHOMEpHOE npsMONIMHENHOE 1 14.09 bubnnorexa [HOK
JBUKEHHE ' https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NPAMOIUHENHOE 1 19.09 bubnuoreka [IOK
JBHKECHHE ' https://m.edsoo.ru/ff0c372e
6 CBoOoaHoe majieHue. Y CKopeHue 1 21.09 bubnuoteka [JOK
CcBOOOIHOTO MMaJCHUS ' https://m.edsoo.ru/ff0c39cc
7 Tomwerne varepuannof romo 1 209 ~ bubmoresa LIOK
P ' https://m.edsoo.ru/ffOc3ada
OKPYKHOCTH
[TpuHIUTT OTHOCUTENBHOCTH BuGmmotexa LIOK
8 lanunes. MuepuuanabHble CUCTEMBI 1 28.09 ]
N https://m.edsoo.ru/ff0c3be8
otcueta. [lepBbiii 3akoH HptoToHa
9 E/Ii??qzia'ninf;ﬁ r]IBPTP;)HI(I)I;IinzaKOH 1 03.10 bubmorexa [IOK
yrep " ' POH ' https://m.edsoo.ru/ff0c3be8
HproTona niist MaTepuanbHOM TOUKH
10 Tperwii 3akoH HerotoHa ayist 1 05.10 bubmmoreka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
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MaTCpHraJIbHbBIX TOUCK

https://m.edsoo.ru/ff0c3be8

3aKkoH BceMHUpHOro TsaroteHus. Cuma

bubmuorexa [JOK

1 Ziﬁ(ggi Hepeas kocmurieckas 10.10 https://m.edsoo.ru/ff0c3d00

12 Cuna ynpyroctu. 3akoH ['yka. Bec 1210 bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduuuent

13 Tpenusi. Cuiia CONpOTUBIICHUS TIPU 1710 bubmuorexa [JOK
JIBUKEHUU TEJIA B KUAIKOCTA WU ' https://m.edsoo0.ru/ff0c3f76
rase
[ToctynaTenbHoe U BpaliaTeabHOE

14 JBIKEHHE a0COIIOTHO TBEPOTO 19.10 bu6mmoreka [IOK
tena. MomeHT cuitbl. [1edo cuibl. ' https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBecHs TBEPAOrO Tela
Nmnynbc maTepuanbHON TOYKH,

15 CHUCTEMbI MaTEPUATIbHBIX TOYEK. 2410 bubnuorexa [JOK
Wmmynbse cuitbl. 3aKOH COXpaHEHHS ' https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTUBHOE JIBIKEHHE
Pabota u MOLTHOCTD CHUITBI.

16 Kunernueckas sHeprust 26.10 bubnuoreka [IOK
MarepuaibHON Touku. Teopema 00 ' https://m.edsoo.ru/ff0c4502
M3MEHEHUN KMHETHYECKOW SHEPIUU
[loTeHuunanpHas SHEPTHUsL.

[ToTentnmanpHas SHEPTUS YIIPYTO Bubnmorexa [IOK

17 AC)OPMUPOBAHHOH NIPYKUHEL. 07.11 https://m.edsoo.ru/ff0c461a
[ToreHnmanpHas 3Heprus Tena
BOJIM3U MIOBEPXHOCTH 3eMIIU
[ToTeHuumanpHbIe U
HETIOTeHIIMaIbHbIE CHIIBI. CBSI3b

18 paboThl HEMOTEHIIUATBHBIX CHJI C 09.11 bubnmoreka [JOK

M3MEHEHNEM MEXaHUYECKON YHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHWYECKON YHEPTUU

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
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https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
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21

Jlabopamopnas paboma
«UccnenoBanue cBsizu pabOTHI CHITBI
C U3MEHEHHEM MEXaHU4eCKON
SHEPTHUU Tella Ha IPUMEpe
PacTsKEHUS PE3UHOBOIO KIyTay
(6blnoOIHACMCA 6 2PYNNAX)

KourpoJasHnas padora o reme
«Kunematuka. J{lnHamuka. 3aKOHbI
COXpaHEHHUs B MEXAHUKE

OCHOBHBIE TTOJIOKEHUS

MOJIEKYJISIPHO-KUHETHYECKON
TeOpUH. bpOyHOBCKOE ABUKEHUE.

T pysus

1411

16.11

21.11

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

bubmuorexa [JOK
https://m.edsoo.ru/ffO0c4dc?

22

XapakTep ABHKECHHUS U
B3aHMMOJICHCTBHS YaCTHUI] BEIISCTBA.
Mojenu cTpoeHus ra3oB, )KUIKOCTEH
U TBEPIBIX TENI

23.11

23

24

25

Macca monekyin. KonuuectBo
BemiectBa. [locTostHHas ABoraapo

TennoBoe paBHOBECHE.
Temneparypa u e€ usMepeHue.
[Ixana remneparyp Llenscus
Uneanpusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

28.11

30.11

05.12

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

26

27
28
29

AGcomroTHas TeMIepaTypa Kak Mepa
CpeHEeW KMHETUYECKON YJHEPTUU
JBUKEHUS MOJIEKYI. Y paBHEHHE
MenneneeBa-Kianeiipona

3axon [lanpToHa. ['a30BbIe 3aKOHBI
N3omnponeccel B naeanbHOM ra3e u
UX rpaguueckoe npeacTaBlieHue

BuyTtpenHss sHeprus

07.12

12.12
14.12
19.12

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

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

bu6mmoreka [{JOK



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
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TCpMOHHHaMquCKOﬁ CHUCTEMBI U

crioco0nI €€ n3meHenus. Konuuectso

TeIUI0ThI U paboTa. BHyTpeHHss
SHEPTHUsI OJJHOATOMHOIO UJI€aTLHOTO
rasa

https://m.edsoo.ru/ff0c5952

bu6mmoreka [IOK

30 Brer reronepenasiu 2112 https://m.edsoo.ru/ff0c5c36
VY enpHas TEMIOEMKOCTh BELIECTBA.

31 KonnuecTBo TEMIOTH NpH 26.12 bubnmnoreka [JOK
Terionepeaave. AauadaTHbIin ' https://m.edsoo.ru/ff0c5¢c36
Iporiecc
[TepBblii 3aKOH TEPMOAMHAMUKH U bubnnoreka [JOK

32 28.12 .
ero NpUMEHEHHE K U30IpoIIeccam https://m.edsoo.ru/ff0c5efc

w | oo o or B LOK

' ' https://m.edsoo.ru/ff0c6230
TEPMOAMHAMUKH

34 [Tpunmun nevictBus u KI1/{ 11.01 bu6mmoreka [IOK
TEIJIOBOM MAIlIUHBI ' https://m.edsoo.ru/ff0c600a

35 ukn Kapno u ero KIT/J 16.01

36 DKOJIOTHYECKHUE TPOOIEMBI 18.01
TeTJI0IHEPTETHUKU
Oo6o0maromuit ypok

bu6mmoreka [IOK

37 «Momnekynspras pusuka. OCHOBEI 23.01 https://m.eds0o.ru/ff0c6938
TEPMOTUHAMHUKI
KonTtpouabHnas pa6ora no teme

bu6mmoreka [IOK

38 «Monekynspras pusuka. OCHOBBI 1 25.01 https://m.edso0.ru/ffoc6as0
TEPMOTUTHAMHUKI»

39 [TapooGpa3oBanue U KOHIEHCAITHS. 3001 bu6mmorexa [IOK
VicnapeHue u KuneHue ' https://m.edso0.ru/ff0c63b6
AOcComoTHas U OTHOCHUTEIbHAS

40 BJIQXKHOCTH BO3/yxa. HacklmeHHbIH 01.02 Eubmorexa LIOK

nap

https://m.edsoo.ru/ff0c64d8



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
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TBépnoe Teno. Kpucramimyeckue u
amMopQHbIe Tena. AHU30TPOIHS

X bubmuoreka [JOK
42 CBOMCTB KpucCTa/LIOB. JKunkue 06.02 https://m.eds00.ru/ff0c65f0
kpuctayabsl. CoBpeMEHHbIE
MaTepHaIbl
PR — ogop  BuOmorera LIOK
' ' https://m.edsoo.ru/ff0c6708
CyOmumariust
bubmuorexa [JOK
44 YpaBHEHHE TEIJIOBOTO OamaHca 13.02 hitps://m.edsoo.ru/ff0c6820
45 faﬂeampﬁ;:l;f Zeie?(?eﬁiiﬁﬁﬁim 15.02 bubmorexa [IOK
AL A p ' https://m.edsoo.ru/ffOc6bcc
3apsIoB
6 nommosommn San 2007 ~ Bubmorera IOK
YHPOBOA ' ' https://m.edsoo.ru/ffOc6bcc
COXPaHCHHS AIEKTPHUECKOTO 3apsijia
4 Rynona Tosems smespmsccni 20, ~ Bubmorera IOK
: ' https://m.edsoo.ru/ffOc6ce4
3apsin
Hanpsk€HHOCTB 3JIEKTPHYECKOTO
48 nosist. [IpuHIDmn cynepno3unuu 27,02 bubnnorexka [JOK
ANEKTPUYECKUX Tosei. JInHum ' https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
49 Egggﬂﬁgi o Paoocts, 20.02 bubmorexa HOK
: Had. ' https://m.eds00.ru/ff0c6f00
MTOTCHIINAJIOB
50 etmectametton note. 05.03 Bubmmorexa OK
P ' ' https://m.edsoo.ru/ff0c7018
JlvanexTpudeckast MPOHUIIAEMOCTh
N bubmuorexa [JOK
51 Onexkrpoémkocts. Konnencarop 07.03 hitps://m.edsoo.ru/ff0c7126
52 DNeKTPOEMKOCTD TIIIOCKOTO 12.03 bubnuotexa [JOK



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
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https://m.edsoo.ru/ff0c6f00
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https://m.edsoo.ru/ff0c7126
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53

KOHJIeHCAaTOpa. DHeprus
3apsHKEHHOI0 KOHAEHCaTopa

Jlabopamopuasa paboma
«M3mMepeHne 3MeKTPOEMKOCTH
KOHJICHCATOPa» (8bINOIHAEMC A 8

2pynnax)

14.03

https://m.edsoo.ru/ff0c72c0

54

[IpuHIMI NEWCTBUSA U IPUMEHEHUE
KOH/JIEHCAaTOPOB, KOIIMPOBATBLHOTO
amnmnapara, CTpyHHOT0 pUHTEPA.
DNeKTpocTaTUYeCKas 3allluTa.
3a3zeMJIeHHE AIEKTPOIPUOOPOB

26.03

55

DNEeKTPUYECKHUM TOK, YCIOBHS €r0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpspkenue.
Conporusnenue. 3akon Oma 1ist
y4acTKa [enu

28.03

56

[TocnenoBarenbHOE, TAPATIIEIBHOE,
CMEIIaHHOE COeIMHEHNE
MpoBOAHUKOB. JIabopartopHas
pabota «/3ydyeHue cMeIanHoro
COCMHEHUS PE3UCTOPOB)
(8vinonnsemcs 6 2pynnax)

02.04

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

57

PaGota u moutHOCTH
AIEKTPUIYECKOTO TOKA. 3aKOH
JIxoynsa-Jlenna

04.04

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

58

59

3axon OMa 71 OJIHOM (3aMKHYTOM )
anekTpudeckon nenu. Koporkoe
3aMblkaHue. JJaboparopHas padora
«M3mepenne DJ]C ucTtouyHnka TOKa U
€ro BHYTPEHHETO COIIPOTHBIICHUS
(6bINOIHACMCAL 6 2PYNNAX)

DneKTpOHHAas IPOBOJIUMOCTD
TBEPJIBIX METAJIOB. 3aBUCUMOCTh

09.04

11.04

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



https://m.edsoo.ru/ff0c72c0
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COIIPOTUBIICHUS METAJIJIOB OT
temreparypbl. CBepXIIpOBOIUMOCTh

DNEKTPUUECKUN TOK B BaKyyMe.

60 o 1 16.04
CBoiicTBa 3JIEKTPOHHBIX MTYYKOB
[TonynpoBoIHUKH, UX COOCTBEHHAs

61 U IIPUMECHAas IPOBOJUMOCTb. 1 18.04 bubmumoreka [IOK
CBoiicTBa p—N-mepexoja. ' https://m.edsoo.ru/ff0c84ae
[TomynpoBOTHUKOBBIE TPUOOPEI
DNEeKTpUUECKUN TOK B pacTBOpax U

62 pacrmiaBax 3JIeKTPOJIUTOB. 1 23.04 bubnnoreka [JOK
DIEKTPOIUTHYCCKAS TUCCOIMAITUS. ' https://m.edsoo.ru/ff0c82ba
DnekTponus
DNeKTPUYECKHUM TOK B razax.

63 CamocTosITebHBINA U 1 25.04 bubmuorexa [JOK
HECaMOCTOSTEIIbHBIN pa3psil. ' https://m.edsoo.ru/ff0c84ae
Monnus. [nazma
DnexTpuueckue mprudopsl U

64 YCTpPOICTBA U UX MPAKTUYECKOE 1 02.05 bubnnorexka [JOK
npuMeHeHue. [IpaBuina TeXHUKH ' https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o0maromuii ypok 1 07.05 bubnuoteka [JOK
«DNEKTPOIUHAMUKAY ' https://m.edsoo.ru/ffOc88be
KonTtpoabsnas padora no teme BuGmmotexa LIOK

66 ;?;ggﬁgg:f;;i%ﬂ?ﬂOﬂHHHH . . 14.05 https://m.edsoo.ru/ff0c8a8a

67 PezepBHblit ypok. O0o0maromuit 1 16.05 bubnuoreka [IOK
ypok 1o TemMam 10 kacca ' https://m.edsoo.ru/ff0c8c56

68 PesepBHbIit ypok. O600maromuii 91,05
ypok 1o TeMam 10 kitacca '

OBUIEE KOJIMYECTBO YACOB I10 68 3

[NPOT'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56

25



26

IIponymeposano
u npomnyposaso o2

Pecny6mxu Kpemv




