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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHS Ha YPOBHE CPEHEro 00IIero 0opa3oBaHus
pa3paboTaHa Ha OCHOBE MOJIOKEHUI U TpeOOBaHUN K pe3ysibTaTaM OCBOCHHSI OCHOBHOM
obpasoBarenbHON mporpammebl, npeacTaBieHHBIXx B GI'OC COO, a Takke ¢ y4€ToM
denepanbHON paboyeil mporpaMMbl BOCIIMTAHUSA M KOHIEHIMH MPETOAaBaHus yueOHOTO
npeamera «®uszuka» B 00pa3oBaTeNbHBIX oOpraHu3anusax Poccuiickoit ®eneparuu,
peaIn3youMX OCHOBHbBIE 00pa30BaTEIbHbIEC TPOTPAMMBI.

Copeprkanue nporpaMMbl o (pU3MKE HAMpaBiIeHO Ha (POPMUPOBAHUE E€CTECTBEHHO-
HAy4YyHOW KapTWHbI Mupa oOyuatomuxcs 10—11 kmaccoB mpu oOyuyeHHHM ux ¢uU3MKEe Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AEITEIbHOCTHOrO noaxoAa. [Iporpamma no ¢usuke
cootBercTByeT TpeboBanusiM ®I'OC COO k mIaHUpyEMbIM JTUYHOCTHBIM, IPEIMETHBIM U
METaIlpeIMETHBIM ~ pe3ysibTaTaM OOyYeHMs, a TaKXKe YYUThIBA€T HE0OXOJAUMOCTh
peanu3anuyu MEXKIPEIMETHBIX CBsI3ed (PU3MKKM € €CTeCTBEHHO-HAyYHBIMU Y4e€OHBIMU
npeaMeramMu. B Heill ompenensioTcs OCHOBHBIE L€ HM3ydyeHHUs (U3UKA Ha YpOBHE
cpenHero oOuiero oOpa3oBaHUs, IUIAHUPYEMBIE PE3yJbTaThl OCBOCHHS Kypca (DU3HKH:
JMYHOCTHBIE, METANPEIMETHBIC, MPEMETHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma 1o Qpu3MKe BKIIOYALT:

e IUIAHUPYEMBIE PE3YyJIbTaThl OCBOCHHS Kypca (PM3MKU Ha 0a30BOM ypOBHE, B TOM

YHUCJIe MPEAMETHBIE PE3yIbTaThl 110 ToAaM OOy4EHHS;

e cojepkaHue yueOHOTo mpenmera « Pu3nkay 1o rojam oOydeHusl.

du3rka Kak Hayka o Haubosee OOIIMX 3aKOHAX MPUPOJIbI, BHICTYIAas B KayeCTBE
y4eOHOTrO mMpeaMeTa B IIMKOJE, BHOCHUT CYIIECTBEHHBIM BKJIAJ B CHUCTEMY 3HaHUN 00
okpyxatoiieM mupe. HIkoapHbIN Kypc GU3HKK — CHCTEMOOOPA3YIOIIMA AJ1 €CTECTBEHHO-
HAy4YHbIX Y4YE€OHBIX MPEAMETOB, MOCKOJBbKY (PU3NYECKHE 3aKOHBI JIEKaT B OCHOBE
MPOLIECCOB U SIBJICHMM, W3y4aeMbIX XHUMHEH, Ouwonoruen, Quznueckou reorpadueit u
acTpoHomuel. Mcnoib30BaHNE U aKTUBHOE MPUMEHEHHE (PU3MUECKUX 3HAHUHN OMpeesieT
XapakTep U Pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTMH B cepe SHEPreTHKH, TPAHCIIOPTA,
OCBOEHHs KOCMOCA, MOJy4eHUSI HOBBIX MAaTEPUAJIOB C 33JaHHBIMU CBOWCTBAMHU U JAPYTHUX.
N3yyenue ¢u3MKM BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa OO0ydaromuxcs, B (popMUpOBaHHE YMEHUW MPUMEHSITh HAYYHBIA METO]
MO3HAHUS TIPU BHITIOJHEHUN UM YU4E€OHBIX NCCIIEIOBAHMM.

B ocHoBy kypca ¢u3uKu sl YpOBHS CpEeHEro 00IIero o0pa3oBaHus MOJOXKEH P
UJIeH, KOTOPBIE MOXKHO PacCMaTPUBaTh KaK MPUHIIMUIIBI €70 MOCTPOCHMUS.

Hoes yenocmuocmu. B COOTBETCTBUM € HEM Kypc SBISETCA JIOTHYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall M3 BCEX pas3feioB (U3MKH, BKIIOYAET Kak
BOIPOCHI KJITACCUYECKOM, TaK M COBPEMEHHOMN (DU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUU ¢ HEW marepuan Kypca QU3UKU 00beIUHEH
BOKpYT (pusnueckux teopuil. Begymmm B Kypce siisieTcss popMupoBaHue peicTaBIeHUN
0 CTPYKTYPHBIX YPOBHSIX MaT€PHUH, BEIIECTBE U MOJIE.



Hoes  eymanumapuszayuu. E€ peanusauuss mOpeanonaraeT  MCHOJb30BaHUE
TYMaHUTapHOTO MOTEHIMaNa (PU3NYECKON HAYKH, OCMBICICHUE CBS3H Pa3BUTUS (PUMKH C
pa3BuTHEeM O0IIecTBa, a Takke C MHUPOBO33PEHUECKHMHU, HPABCTBEHHBIMH U
HKOJIOTHYECKUMHU MTPOOIEMaMHU.

Hoes npuxnaonou nanpaerennocmu. Kypc Qusnky mnpennosjaraeT 3HAKOMCTBO C
[MIMPOKUM KPYTrOM TEXHHUYECKHX W TEXHOJIOTHMUECKUX MPUIIOKEHUI M3yUYEHHBIX TCOPHUM U
3aKOHOB.

Hoes skonocuzayuu peaansyeTcsi MOCPEACTBOM BBEACHHUS 3JIEMEHTOB COJIEP)KAHMUS,
MOCBSIIEHHBIX OJKOJOTUYECKUM TMpo0JieMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C
pPa3BUTHEM TEXHUKH M TEXHOJIOTHH, a Takke OOCYXIACHHUS MNpoOJIeM palroOHAILHOTO
IPUPOIOTIOIB30BAHUS M KOJIOTHUECKON OE€30MaCHOCTH.

CrepXHEBBIMH DJIEMEHTaMH Kypca (UMK Ha YpOBHE CpEIHEro oOIIero
oOpa3oBaHMs SBISIIOTCS  (Qu3ndyeckue Teopuu ((HOpMHUPOBAHME MPEJCTABICHUA O
CTPYKTyp€ TOCTPOEHHUS (PU3UUYECKOW TEOpUH, poiHu (yHIAMEHTAIbHBIX 3aKOHOB U
NPUHIIAIIOB B COBPEMEHHBIX MPEACTaBICHUSIX O NPUPOJE, TPaHHUIAX MPUMEHUMOCTH
TEOPUH, JIJIs1 ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOILIECCOB).

CucTeMHO-AeSTeTLHOCTHBIN MOAX0/ B Kypce (DU3UKHU peain3yeTcsl MPek]ie BCEro 3a
C4€T OpraHM3aliM SKCIEPUMEHTAIBHOM JeATeNbHOCTH oOydarommxcs. s 06azoBoro
YPOBHS Kypca (U3UKU — 3TO HCIHOJIb30BaHUE CUCTEMbI (DPOHTATBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JIA0OPATOPHBIX PadOT, KOTOPBIE B MporpaMmme no Gpu3nuke 0ObeINHEHbI
B OOIIMI CIIMCOK YYEHWYECKUX MPAKTUIECKUX paboT. Brimenenne B ykazaHHOM IepeuHe
7a00paToOpHbIX paboOT, NPOBOAMMBIX JJISi KOHTPOJS U OIEHKH, OCYIIECTBISETCS
y4yaCTHUKaMU 00pa30oBaTeIbHOrO Mpolecca MCXOMsd M3 OCOOCHHOCTEH IJIaHMPOBAHUS U
ocHarmienusi kabunera Qusuku. [Ipu 3TOM obecneunBaeTcs OBNaJCHUE O0YYAIOUTUMUCS
YMEHHUSIMH TIPOBOUTH KOCBEHHBIE U3MEPEHUS, UCCIIEIOBAHUS 3aBUCUMOCTEHN (hPU3MUECKUX
BEJIMYMH U MIOCTAHOBKY OTBITOB IO IPOBEPKE MPEI0KEHHBIX THIIOTE3.

Bonbiioe BHUMaHUe yaenseTcs peuieHuIo pacu€THBIX W KaueCTBEHHBIX 3ajad. [lpu
3TOM JJIs Pacu€THBIX 33a4 IPUOPUTETOM SBIISIOTCS 3a/1a4U C SIBHO 3aJJaHHOU (hPHU3HUECKOM
MOJIEJIbIO, TO3BOJISIIOIINE TPUMEHSATh HM3Y4YCHHBbIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3
OIHOTO pa3fenia Kypca, TaK W WHTETPUPYS 3HAHWS U3 pasHbIX pasnenos. Jlis
KaueCTBEHHBIX 3aJa4 TPUOPUTETOM SBISIFOTCS 3a/laHusi Ha OOBSICHEHHE TMPOTEKAHWUSI
bu3MYeCKUX SBICHUA W TPOIECCOB B OKPYXKAIOIMICH KU3HU, TpeOyromme BbIOOpa
buznyecKoil MoAenu A CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ TpeboBanusimu PI'OC COO Kk MaTepUabHO-TEXHUYECKOMY
obecreueHno yueOHOro nporecca 6a30Bblil ypoBeHb Kypca (U3UKK Ha YPOBHE CPEAHETO
o011ero 00pa3oBaHus JOJHKEH U3YdaThCsl B YCIOBUAX MPEIMETHOIO KaOMHeTa (PU3UKU WU
B YCJIOBUSIX MHTETPUPOBAHHOIO KaOWHETa MPEIMETOB €CTECTBEHHO-HAy4yHOro Iukia. B
kaOuHeTre (UBMKKA JOHKHO OBITH HeoOxommmoe abopaTopHoe 00O0pyIOBaHWE IS



BBITMIOJIHEHHSI YKa3aHHBIX B MpOrpaMMme Mo (PU3MKE YUSHHUYECKUX MPAKTHUUECKUX padoT U
JEMOHCTPALIMOHHOE 000PY/I0BAHHE.

JlemoHcTpanoHHOe 00opyaoBaHue (OPMUPYETCS B COOTBETCTBHH C MPHHIIUIIOM
MUHUMAJIbHOM  JIOCTAaTOYHOCTH M OOECHEYMBAET TIOCTAHOBKY TIE€PEUYMCICHHBIX B
nporpamme no (pu3uKe KIHYEBBIX JEMOHCTPALUN JUIsl HCCIIEIOBAHUS U3YYaeMbIX SIBIICHUN
U IPOLIECCOB, OSMIMPUYECKUX W (PYHIAMEHTAJbHBIX 3aKOHOB, HUX TEXHUYECKHX
IIPUMEHECHUM.

JlabopaTopHoe 000py0BaHUE JJI YYEHUUECKUX MTPAKTUUYECKUX paboT popmupyercs
B BUJIE TEMAaTHUYECKUX KOMIUIEKTOB M 00ECIEUMBAETCS B pacuére OJHOTO KOMIUIEKTa Ha
NBYX oOyyaromuxcsi. Temarrnueckue KOMIUIEKThI JaO0paTOPHOTO 000pYAOBaHUS JOHKHBI
OBITh IOCTPOEHBI HA KOMIUIEKCHOM HMCHOJIb30BAHUM aHAJOTOBBIX U LU(PPOBBIX MPUOOPOB,
a TaKKe€ KOMIBIOTEPHBIX U3MEPHUTENIbHBIX CUCTEM B BUJI€ LIM(PPOBBIX JTAOOPATOPHUI.

OCHOBHBIMU LEJISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

e (opMHpOBaHHE MHTEpECa U CTPEMJICHUS OOYyYaroIMXCs K HAYYHOMY HU3YUYEHHIO
IPUPOABL, PA3BUTHE UX UHTEIIEKTYAIbHBIX U TBOPYECKHUX CIOCOOHOCTEN;

e pa3BUTHE IMPEACTABICHHM O HAYYHOM METOJI€ MO3HaHUs U (OPMHPOBAHUE
MCCJIEI0OBATENLCKOrO0 OTHOIIEHUS K OKPYKAIOLUM SIBIICHUSM;

e (opMHUpOBaHHE HAy4YHOTO MHPOBO33pPEHHMSI Kak pe3yJbTaTa HM3y4eHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DH3HKU;

e (QopMupoBaHUE YMEHUU OOBSACHSITH SIBICHHUS C HCIHOJIb30BAHHEM (HU3UUECKUX
3HAHWI U HAYYHBIX J10Ka3aTEIbCTB;

e (opmupoBanue mnpeacTaBICHUNH O poaud (U3MKUA JUIST  PA3BUTHS JAPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.

JlocTmxeHue 3Tux 1enei odecrneunBaeTcs pelieHueM CaeayoUMX 3a1a4 B IpoLecce

U3y4eHUs Kypca (U3UKU Ha YPOBHE CpeIHEro o0Iero o0pa3oBaHus:

e MpUOOpETEHUE CHUCTEMbl 3HAHUW 00 OOHmMX (QUINYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpUAX,  BKIIOYAas  MEXaHWUKY,  MOJIEKYJISIpHYIO  (DU3HUKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPU3UKH;

e (opmMupoBaHMEe yMEHHII NPUMEHATh TEOPETUUYECKUE 3HAHUS I OOBSICHEHUS
bu3nYecKuX SBJICHUN B MPUPOJAEC U JJIsi NMPUHATHUS MPAKTUUYECKUX PEIICHUA B
MOBCEIHCBHOM XU3HU;

e OCBOEHHE CIMOCOOOB PEIICHUS PA3IMYHBIX 3a7ad C SIBHO 3aJaHHOW (PU3NUYECKOU
MOJIeJIbIO, 3aJad, MOJPa3yMEBAIOIIMX CAMOCTOATEIbHOE cO3AaHHe (hU3MUecKon
MOJIeJIY, aICKBATHON YCIIOBUSAM 3a/1a4H;

e TOHMMaHUE (PU3NUYECKUX OCHOB U MPHUHIIMIIOB JIEUCTBUS TEXHUUYECKUX YCTPOICTB
Y TEXHOJOTUYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYKAOILYIO CPENY;

e OBJIAJICHUE METOJAMH CAMOCTOSITEIbHOTO IUIAHUPOBAaHUS U  MPOBEIACHUSA
(GU3MYEeCKUX OKCIIEPUMEHTOB, aHalIW3a W HWHTepHperanuu uH)opmaiumy,
OTIpEIEICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;



e CO3JaHME YCIOBUM [JJI1 Pa3BUTUA YMEHUM IPOEKTHO-HCCIIEIOBATEIBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha u3yuenue ¢usuku (6a30BbIi ypOBEHB) HA YPOBHE CPEAHETO 00IIEro 00pa3oBaHuUs
otBoauTcs 136 vacoB: B 10 kimacce — 68 gyacoB (2 4aca B Hezeno), B 11 kimacce — 68 yacos
(2 yaca B HEJIEIIIO).

[Ipennaraemsiii B mporpamme 1o (pu3uke rnepedeHn Ja0OpaTOPHBIX U MPAKTUIECKUX
paboT SABJIAETCS PEKOMEHJIOBAHHBIM, YUUTEIb JElacT BHIOOP MPOBEICHHUS JTA00OPATOPHBIX
paboT U OMBITOB C YYETOM UHAUBUAYAIBHBIX OCOOEHHOCTEHN 00yUYatOmMXCS.



COILEPKXAHUE OBYUYEHUA
10 KJTACC

Pasznen 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 O3HAHUA

®uznka — Hayka o npupoze. HaydHple MeTOABI IMO3HAHMS OKPYKAIOIIETO MUpA.
Poub skcriepuMenTa u TEOPUH B MPOLIECCE O3HAHMS IPUPOABL. DKCIIEPUMEHT B (PU3HUKE.

MonenupoBanue (QU3MYECKUX SBIEHUH M mpoueccoB. HayuHble TUIOTE3BI.
dusuveckrue 3aKOHBI U TEOpPHH. ['paHUIBl NPUMEHUMOCTH (PUINYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Ponb u mecto ¢pusuku B (HOpMUPOBAHUM COBPEMEHHON HAay4YHOM KapTHUHBI MUpa, B
IIPAaKTUYECKOM JAESATEIBHOCTHU JTHOAEH.

Jlemoncmpayuu

AHanoroBble 1 HU(PPOBBIE U3MEPUTEINBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYHKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBuKEeHUE. OTHOCUTEIBHOCTh MEXaHUYECKOTO IBMXKEHUS. CrucTema
orcuéta. TpaekTopus.

[Tepemernienue, CKOpoCTh (CpemHsIsl CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE
MaTepUAIbHOM TOYKHM, HUX TPOCKIUM HA OCHU CHUCTeMbl KoopauHaT. CroxeHue
IIEPEMEILIEHUH U CIIO)KEHHE CKOPOCTEM.

PaBHOMepHOE U PpaBHOYCKOpPEHHOE MpsIMOJIMHEHHOE HABUkeHue. ['paduku
3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUS, MyTH U MEPEMEIICHUSI MaTepuaIbHON
TOYKH OT BPEMEHH.

CBobOosiHOE TIasieHue. Y CKOpeHUe CBOOOIHOTO MaiCHUsI.

KpuBonuneinnoe nBmxeHue. [[BMKEHHME MaTEpUAJIbHOM TOYKH IO OKPYXHOCTHU C
MIOCTOSIHHOM 110 MOAYJIKO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JINHEHHAS CKOPOCTh. [lepnon u
yacToTa obparieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHu4yeckre yCTpOICTBA M NMPAKTHUUYECKOE MPUMEHEHHUE: CIHUIOMETP, IBUKECHHE
CHapsJI0B, IICTTHbIC U PEMEHHBIC MEepeIavu.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WUIIOCTPAlUsl KUHEMATHYECKUX XapaKTEPUCTUK
JBH>KCHUSL.

[IpeobpazoBanye ABUKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaOnronenue faBukeHUs Tejla, OpPOIICHHOTO TMOJ YIioM K TOPU30HTY H
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TafeHUSI.

Hanpasnenue ckOpoCcTu pu ABUKEHUH 110 OKPYKHOCTH.



Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yueHne HEpaBHOMEPHOTO JBHXKEHUS C LEJIbK0 ONPEACICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIEHUS MEXAY MyTAMH, MOPOWJICHHBIMH TEJIOM 3a
MOCJIEN0BATENBHBIE PABHBIE TPOMEKYTKM BPEMEHU MIPU PABHOYCKOPEHHOM JBH)KCHUU C
HAYAJIBHOM CKOPOCTBIO, PABHOW HYIJIIO.

N3ydenune nBMKEHHUS IAPUKA B BA3KOMN )KUIKOCTH.

N3yuenue aBMxKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[IpuHuun otHocutrenbHOCTH ['aymmnes. IlepBbiii 3akoH Hprotona. MHepunanbHbie
CHUCTEMBI OTCYETA.

Macca Ttena. Cuna. Ipuniun cynepnio3uuuu cwil. Bropou 3akoH Herotona st
MaTepuagbHONW TOUKU. Tpernil 3aKkoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3akoH BceMupHOTo TsAroTeHus. Cuna tspxkectu. IlepBast kocMuueckasi CKOpOCTb.

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

Tpenue. Buasl Tpenus (mokosi, cKojibkeHus, kaueHus). Cuna Ttpenus. Cyxoe
Tpenue. Cusa TpeHus: CKOJbXEeHUs U cuia TpeHus nokos. Koagouuuent tpenus. Cuna
CONIPOTHUBJIEHUS MIPU ABUKECHHUU TEJIA B )KUIKOCTHU UJIU Ta3e.

[TocTynarenbHOE U BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CuJIbl OTHOCHUTEJNBHO OCH BpalleHud. [lmeuo cuibl. YCaoBUS paBHOBECUS
TBEPAOTO TEJIA.

TexHu4yeckre yCTpONCTBA U MPAKTUYECKOE MPUMEHEHHUE: MOIIIUITHUKN, JBUKECHHE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPIUMU.

CpaBHeHUE Macc B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akon HerotoHa.

H3smepenue cu.

CroxeHune CuiL.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT AehopMaIiuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUM.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBECUS TBEPAOTO Tea. Buabl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3yuenue aBuxeHust Opycka no HaKJIOHHOM MIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH CHUJI  YIPYTrOCTH, BO3HUKAIOIIMX B MPYKUHE U
pPe3MHOBOM 00pa3iie, OT uX JaedopManmu.

HccnenoBanue ycnoBuid paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3axonst coxpanenus é mMexanuke



NMiynbc MaTtepuaabHOM TOYKM (TeNa), CHCTEMbl MaTepUANBbHBIX ToueK. MMityibe
CWIbl M H3MEHEHUE HMITyJIbca Tela. 3aKOH COXpaHeHWs HMIyJbca. PeakThBHOE
JBHKCHHUE.

PabGora cribl. MOIIIHOCTE CHJIBL.

Kunernueckass oHeprus MmarepuanbHON Touku. Teopema 00 H3MEHEHHH
KUHETUYECKOU IHEPTUU.

[lorenuuanbHas sHeprusa. [loTeHuuanbHass 3Heprus ymnpyro aeGopMupoBaHHON
npyxusbl. [loTeHIManbHas SHEPTHs Tejla BOJIN3H TOBEPXHOCTU 3€MJIH.

[ToTeHunanbHbIE U HEMOTEHLIUATIbHBIC CHIIbl. CBsI3b paOOThl HEMOTEHLIUAIBHBIX CHII
C U3MEHEHUEM MEXaHWYECKOW HEPIMU CUCTEMBI TeJl. 3aKOH COXPaHEHHs MEXaHU4ECKOU
DHEPIUHU.

Yrpyrue 1 HEynpyrue CTOJIKHOBEHMUS.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IMPUMEHEHHE: BOIOMET, KOIED,
IIPY’KUHHBIN [IUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE OBMKCHUE.

[lepexon moTeHLMAIbHON YHEPTUU B KHHETUUECKYIO M OOPATHO.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuyenue abCoONMOTHO HEYNPYTrOro yaapa ¢ MOMOIIbIO JIBYX OAMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBs3u pabOThI CUIIbI C K3MEHEHHMEM MEXaHWYECKOW SHEPTUH Teja Ha
IIPUMEpPE PACTIKEHUS PE3UHOBOIO KIYTa.

Paznen 3. MousekyisipHast pu3suka 1 TEpMOJAMHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHbBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETUYECKOW TEOPUH M HUX OIBITHOE
o0ocHoBanue. bpoyHoBckoe aBmxenue. Huddysus. Xapakrtep ABUKEHUS U
B3aMMOJECHUCTBUA YaCTHUIl BelecTBa. MoJIesn CTPOCHUS ra30B, )KUIAKOCTEW U TBEPABIX Tl
1 00BSICHEHHE CBOMCTB BEIIIECTBA HA OCHOBE ATUX MoJjieniel. Macca u pa3mMepbl MOJICKYI.
KommuectBo BemectBa. [loctostHaass ABorajipo.

TeroBoe paBHOBecue. Temmeparypa u e€ wusmepenue. lllkana Ttemmneparyp
Llenbcus.

Mogenp wuaeanpHoro raza. OCHOBHOE YpPaBHEHME MOJEKYJISIPHO-KMHETUYECKOU
TEOPHH HICATLHOTO ra3a. AOCONIOTHAs TeMIlepaTypa Kak Mepa CpeIHEH KUHETUYECKOM
SHEPrUM TEIUIOBOrO NBWKEHMS 4dactul raza. lllkama temneparyp KenbBuna. ['a3zoBbie
3aKoHbl. YpaBHeHne MenneneeBa—Knanelipona. 3akon [lanpTrona. M3ompoueccsl B
HJIeaJIbHOM Tra3e ¢ MOCTOSIHHBIM KOJIMUECTBOM BellecTBa. ['paduueckoe mpecTaBlieHHe
M30IPOLIECCOB: U30TEPMA, U30X0pa, n300apa.

Texaudeckue ycTpoicTBa M MPAaKTHIECKOE MPUMEHEHUE: TEPMOMETD, bapoMeTp.



Jlemoncmpayuu

OmnbIThI, JOKa3bIBAIOIINE AUCKPETHOE CTPOEHHUE BEIlIecTBa, (oTorpaduu MOJIEKYI
OPTraHUYECKUX COCIUHECHUMN.

OnbiThl 10 U HY3UN KUAKOCTEH U ra3oB.

Mopenb GpOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbIThI, JOKa3bIBAOIIKE CYIIECTBOBAHUE MEXMOJIEKYIISIPHOIO B3aUMOACHCTBUS.

Mogens, HIUTIOCTPUpPYIOIIas MPUPOAY AABICHHUS I'a3a HA CTEHKU COCY/Ia.

OnbIThI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSIHUAS UACAIBHOTO T'a3a, U30MPOLIECCHI.

Vuenuueckuii axcnepumenm, nabopamopmsie pabomol

Ornpenenenre Macchbl BO3/yxa B KJIACCHOW KOMHAaTE HAa OCHOBE M3MEpPEHUI 00BhEMa
KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccenenoBanue 3aBUCHMOCTH MEXY ITapaMeTpaMH COCTOSIHUS Pa3peKEeHHOTO Iasa.

Tema 2. OcHosvl mepmoouHamuKu

TepmoauHamMuueckass cHUcCTeMa. BHYTpPEHHssE DJHEpPIrUs TEPMOJAMHAMUYECKOU
CUCTEMBI U crnocoObl €€ u3MeHeHus. KommuecTBO TemioTsl U pabora. BHyTpeHHss
DHEPrusl OJHOATOMHOTO HWACANBHOTO ra3a. Buael Temmonepenadn: TENIONPOBOIHOCTD,
KOHBEKLUS, U3JIy4eHHE. Y IeJbHAs TEIIOEMKOCTh BelIeCTBA. KOIMYECTBO TEIJIOTHI IIPH
Teionepeaaye.

[Tonsitue 06 aguadbatHoM npouecce. [lepBoliii 3akoH TepMoanHaMuku. [IpuMenenue
MEpPBOTO 3aKOHAa TEPMOJMHAMUKHM K H3ompoueccaM. ['papuyeckas UHTEpHpeTanus
paboThI raza.

Bropoii 3akon TepmoguHamuku. HeoGpatuMocTh Mpo1ieccoB B MPUPO/IE.

TeroBble Mamuubl. [IpuHIUNBI ASHCTBUS TEIJIOBBIX MamuH. [IpeoOGpazoBanus
SHEPIUH B TEIUIOBBIX MamnHax. KoappuuueHTt nonesHoro AeMCTBUS TEMIOBOKW MAILIUHBI.
Huxn KapHo u ero xo3p@UIMEHT MOJE3HOTO AEHUCTBUS. DKOJIOTHUYECKHE MPOOJIEMBI
TEIJIO3HEPTETUKHU.

TexHnueckue yCTpOHCTBA M MPAKTHYECKOE NPUMEHEHHE: JBUraTElb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHyTpEHHE SHEpruu Teja MPU COBEPILIEHUH paOdOThI: BHUIET MPOOKHU U3
OyTBUIKM TIONl JCHCTBHMEM CXKaTOTO BO3/yxa, HarpeBanue d(dupa B JaTYHHOU TpyOKe
MyTEM TpeHUs (BUACOIEMOHCTPALIUS).

N3menenune BHyTpEeHHEH sHepruu (TeMIiepaTyphl) Tea Ipu Terionepeaaye.

OnpIT 0 aaAabaTHOMY PaCIIMPEHHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu mnapoBoW TypOWHBI, JIBUTATENs] BHYTPEHHETO CrOpPaHUS, PEAKTUBHOTO
JBUTATEJIA.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenune yaenbHON TEIITOEMKOCTH.



Tema 3. Azpecammnivie cocmoanus eewyecmea. Dazosvie nepexoont

[TapooOpa3oBanne u kKoHAeHcamws. Mcmapenune u kumeHue. AOCONIOTHAs U
OTHOCHTEIbHAS BIAXHOCTh BO3Ayxa. HacelmeHHBIM map. YaenbHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMITEPATyPhl KUTICHUS OT J1aBJICHHUS.

TBépnoe Teno. Kpucramimueckue u aMopdHbie Tena. AHHU3OTPOIUS CBOWCTB
kpuctauioB. JKumkwe kpuctawiel. CoBpeMeHHBbIe Marepuanbl. [lnaBieHuwe wu
KpucTaJmu3anus. Y neibHas Tersiora miasneHus. CyOamumarus.

VYpaBHeHue TermioBoro danaHca.

Texnuueckue ycTpoOHCTBA U MPAKTHUECKOE TMPUMEHEHHE: TUTPOMETp U
MICUXPOMETP, KAJTOPUMETP, TEXHOJOTMH TOJYUYECHHsS] COBPEMEHHBIX MAaTEpHaJIOB, B TOM
qrclie HAHOMAaTEPHUAaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIEHHBIX MTAPOB.

Kunenue npu moHMXKEHHOM JIaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaGmoienne HarpeBaHus ¥ MJIaBICHUS KPUCTAITHIECKOTO BEIIECTBA.

JleMOHCTpalus KpUCTaIJIOB.

Vyenuueckuii sxcnepumenm, nabopamopsie pabomol

N3mepenrie OTHOCUTENbHON BIAXKHOCTH BO3/1yXa.

Paznen 4. JjaekTpoaMHAMMKA

Tema 1. dnekmpocmamuxa

OnexTpu3anys Ted. JJNEKTPUYECKUH 3apsia. JBa BuIa HJIEKTPHUUYECKUX 3apsioB.
[IpoBOOHMKH, NHUAJIEKTPUKHA WU TOJYNPOBOJHHUKU. 3aKOH COXPAHEHUS DJIEKTPUUYECKOTO
3apsaa.

B3aumoneiictBue 3apsaoB. 3akoH Kyrnona. TodeuHbId S3JEKTPUYECKUN 3apsl.
Onexrpuyeckoe nojue. Hanpsoxk€HHOCTh 3iekTpudeckoro nois. [IpuHuun cyneprno3nunn
ANEKTPUYECKUX NoJIeh. JIMHNN HanpsHKEHHOCTH DJIEKTPUYECKOTO MOJIS.

Paborta cun snexrpocraruueckoro mnoiid. Ilorenuman. Pa3HOCTh MOTEHIMAIOB.
[IpoBOOHMKM W JOUPJEKTPUKKA B DJIEKTPOCTATUYECKOM Tmoje. JludiekTpudeckas
IIPOHULIAEMOCTb.

OnexrpoémkocTs. KoHzmeHcarop. ONEKTPOEMKOCTh IJIOCKOTO  KOHJIEHCATOPA.
DHeprus 3apsHKEHHOI0 KOHAEHCATOpA.

TexHuueckue yCTpOMCTBA U NIPAKTUYECKOE MPUMEHEHHUE:  JJIEKTPOCKOIL,
AIIEKTPOMETP,  DJEKTPOCTAaTHUECKas  3allliTa,  3a3eMJICHHE  AJIEKTPONpPUOOpPOB,
KOHJEHCATOP, KOMMPOBAJIbHBIN aIlapar, CTPYWHBIN ITPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLUII IEUCTBUSA DIIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE NOJIE 3APSIKEHHBIX TEJI.



[IpoBOHUKM B 3JIEKTPOCTATUYECKOM MOJIE.

DJIeKTpOCTaTUYECKasl 3alUTA.

JIMDAEKTPUKH B 3IEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTb 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHCATOpa OT IUIOWIAAX IUJIACTHH,
PACCTOSIHHS MEXIY HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

Vuenuueckuii sxcnepumenm, nabopamopuvie padbomul

N3MepeHne 35eKTpOoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUN TOK. Y CIOBHUS CYLIECTBOBAHUSA 3JIEKTPUUECKOTO TOKA. MICTOUHMKH
Toka. Cuna Toka. [10CTOSHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTka LEnu.

ONEKTpUYECKOE  CONPOTHBIICEHHWE.  YIEIbHOE  CONPOTUBJIEHUE  BEILECTBA.
[TocnenoBarenbHOE, apauIeIbHOE, CMEIIAaHHOE COCIMHEHNUE IIPOBOJHUKOB.

Paborta anextpudeckoro toka. 3akoH Jxoyns—Jlenna. MomHOCTh 3JE€KTPUUECKOTO
TOKa.

DJIEKTPOJBUXKYILAsl CUJIAa U BHYTPEHHEE COINPOTUBIICHHE MCTOYHMKA TOKA. 3aKOH
Owma j1st MOJTHOM (3aMKHYTOM ) AsekTpudeckoit nenu. Koporkoe 3ambikanue.

DJIEKTPOHHAs! MPOBOJUMOCTh TBEPABIX METAJUIOB. 3aBUCHUMOCThH COIMPOTUBIICHUS
METAJIOB OT TeMItepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKHAN TOK B BakyyMe. CBOKMCTBA AIEKTPOHHBIX ITYYKOB.

[TonmympoBonuuku. CoOCTBEHHAs U MPUMECHAs] TPOBOJUMOCTH TMOIYITPOBOTHUKOB.
CgoiictBa p—N-niepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

DJIEKTPUYECKHUI TOK B paCTBOpPAxX U PACIUIaBaX AJIEKTPOIUTOB. DIEKTPOIUTHUECKAS
JIUCCOLIMALNS. DIICKTPOIIU3.

DJIEKTpUYECKHA TOK B raszax. CamMOCTOSATENbHBI U HECAMOCTOSITEIBHBIN pa3psii.
Monnus. [1na3ma.

TexHuyeckre ycTpoCTBA U MPAKTHUYECKOE MPUMEHEHUE: aMIIEPMETP, BOJBTMETP,
peocTar, UCTOYHUKU TOKA, AJIEKTPOHArpeBaTebHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHbBIE
MpuOOphl, TEPMOMETP  COMPOTUBJICHHUS, BAaKYyMHBIA  JHON, TEPMHUCTOPHI H
(oTOpE3UCTOPHI, MOITYIPOBOJHUKOBBIN JUO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3MepeHne cuiibl TOKa U HAMPSHKEHUSL.

3aBUCUMOCTH COMPOTUBJICHUS UJIMHIPUYECKUX TPOBOAHUKOB OT JIJIMHBI, MJIOIIAIN
MIONIEPEYHOT0 CEYEHHUs U MaTepuania.

CMmelaHHOEe COeIMHEHHE TPOBOIHUKOB.

[Ipssmoe  u3MepeHue  BIeKTpoABWXKYIIEeW  cuibl.  KopoTkoe — 3ambIkaHue
rajbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBJICHUSI.

3aBUCHUMOCTh CONPOTHUBIICHUSI METAIIOB OT TEMIIEPATYPBI.



IIpoBOAMMOCTB IIEKTPOIUTOB.

HckpoBoit paspsaa U IpOBOAUMOCTB BO31yXa.

OaHOCTOPOHHSISI NPOBOAMMOCTD JTNOAA.

Yuenuyeckuii sxcnepumenm, nabopamopmvie pabomul

N3yuyeHne cMEmaHHOrO COEIMHEHNS PE3UCTOPOB.

N3mepeHre 3IEeKTPOABMKYIIEH CHJIBI HMCTOYHMKA TOKAa M €ro BHYTPEHHEIrO
CONPOTHUBJICHUS.

Habuntoienue snexrpoimnsa.

MexnpeaMeTHbIE CBSI3H

N3yuenne kypca ¢pusuku 06a30Boro yposHs B 10 kjacce oCyIIecTBISIETCS C yUETOM
CoJIep KaTeNIbHBIX MEXIPEAMETHBIX CBA3EH ¢ KypcaMH MaTeMaTUKH, OMOJIOTHH, XUMHH,
reorpaduu 1 TEXHOJIOTHH.

MeowcnpeOomemnvle nousimus, CBSI3aHHbIE C UW3YYEHHEM METOJOB HAY4YHOI'O
NO3HAHUS: SIBJICHUE, Hay4HbIN (DakT, runoresa, puznyeckas BEJIUYUHA, 3aKOH, TEOPHs,
HaOJII0ICHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelIeHHE CUCTEMbl YpaBHEHUW, JHUHEWHas (QyHKIus, mnapadoia,
runepOoa, ux rpa@uKu U CBOMCTBA, TPUTOHOMETPUUYECKHUE (PYHKIMU: CHUHYC, KOCHHYC,
TAHI€HC, KOTAaHI€HC, OCHOBHOE€ TPUIOHOMETPHYECKOE TOXKIECTBO, BEKTOPBI H HUX
IIPOEKIMHU HA OCH KOOPJHUHAT, CII0KEHNUE BEKTOPOB.

buonocus: mexaHmdyeckoe JIBUKEHHE B JKUBOM mnpupope, auddysus, ocmoc,
TEMJIOOOMEH UBBIX OPraHU3MOB (BUIbBI TEIJIONEPENayu, TEIUIOBOE pPaBHOBECHUE),
AIIEKTPUYECKUE SIBJICHUS B )KUBOM NIPUPOJE.

Xumus: OUCKPETHOE CTPOCHHE BEILIECTBA, CTPOECHUE ATOMOB M MOJEKYJ, MOJIb
BEILIECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, JKUJIKOCTEH W TIa3oB,
ANEKTPUYECKUE CBOMCTBA METANIOB, JIEKTPOIUTHYECKAs AUCCOLUALINS, FalbBaHUKA.

l'eocpagpusa: BnaXxHOCTh BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonocus: npeoOpa3zoBaHUE IBHKEHUH C HCIOJB30BAHUEM MEXAaHU3MOB, YUYET
TPEHUs B TEXHUKE, IMOALIMIIHUKH, HCIIOIb30BAHWE 33aKOHA COXPAHEHUS HUMITYJIbCA B
TeXHUKE (pakeTa, BOJOMET W JIpyrue), JBHUraTeilb BHYTPEHHETO CrOpaHHs, IMapoBas
TypOuHa, OBITOBOM XOJOIUIBbHUK, KOHIUIIMOHED, TEXHOJIOTUH MOJTYYEHUsI COBPEMEHHBIX
MaTepuaioB, B TOM YHUCJ€ HAHOMATEPUAIOB, U HAHOTEXHOJOTUHU, FJIEKTPOCTATUYECKAS
3alUTa,  3a3€MJIGHHE  DJEKTPONpPHOOPOB,  KCEPOKC,  CTPYMHBIA  TNPUHTEP,
AIIEKTpOHArpeBaTesibHbIe MPUOOPHI, JIEKTPOOCBETUTENbHBIE TPUOOPHI, ralbBaHHUKA.

IHNIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA



OcBoenne yueOHOro mpeamera «®Pusmka» Ha YpPOBHE CPEIHETO OOIIETO
oOpa3zoBanusi (0a30BBI ypOBEHb) MOJDKHO OOCCHEYHTHh JOCTIIKCHHE CIIEIYIONNX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3YyIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3yNbTaThl OCBOCHUS Y4YeOHOro mpenMera «Du3MKa» JOIKHBI
OTpaxxaTb ~ TOTOBHOCTh ¥  CIIOCOOHOCTh  OOYYarOMIMXCS  PYKOBOACTBOBATHCS
chOpMHUPOBAHHONW  BHYTPEHHEH TMO3UIMEH  JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAlU/, TTO3UTUBHBIX BHYTPEHHUX YOEKIEHUN, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM
IIEHHOCTSIM POCCHUHCKOTO OOIEeCcTBa, pacIIMpeHUe >KU3HEHHOTO OIBbITa W  OIBITa
NEATEIbHOCT B MPOLIECCE peaiu3alldd OCHOBHBIX HAIPaBICHUM BOCHUTATEIBHOU
NEATEeIbHOCTH, B TOM YHCJIC B YACTHU:

1) rpaaaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh TPAXKIAHCKONH TMO3UIUMU OOYYAIOMIETOCS KaK AaKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUIICKOTO OOIIECTBA;

MIPUHATHE TpaAUIIMOHHBIX 00111€UeTOBEYECKUX T'YMaHUCTUYECKUX u
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTHM COBMECTHYIO [ICSITEIBHOCTh B HWHTEpPECaxX Tpa)xJaaHCKOro
o0111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aIuy;

YMEHHE B3aWMOJICCTBOBATh C COIMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBUM C UX
(YHKIUSAMHY 1 HA3HAUYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOM NEATENBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUMUCKOMN TPaXKJIaHCKON UACHTUYHOCTH, TAaTPUOTU3MA;

IICHHOCTHOE OTHONIIEHWE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTHKEHHUSIM
POCCHICKUX YYEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh  OIIEHMBAaTh CUTYyallUl0 W TMPUHUMATh OCO3HAHHBIE pElICHUS,
OPUEHTHUPYSACh Ha MOpPaJIbHO-HPABCTBEHHBIE HOPMBI W IIEHHOCTH, B TOM YHCJIE B
NEATEIIbHOCTU YYEHOIO;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYUBOTO OYAYIIETO;

4) 3CTEeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOYAs OSCTETUKY HAyYHOTO TBOPUYECTRBA,
MpUCYIIEro (PU3NYecKoil HayKe;

5) Tpy10BOT0 BOCIIUTAHHUS:

WHTEpPEC K pa3IUuyHbIM chepaM MpoPECCHOHAIBHON IeATeTbHOCTH, B TOM YHCIIC
CBSI3aHHBIM C (PU3MKON M TEXHUKOM, YMEHHE COBEPIIATH OCO3HAHHBIN BBHIOOp OyIyIIeH
npodeccun 1 peanr30BbIBaTh COOCTBEHHBIC KU3ZHEHHbIE TIJIaHbL;



TOTOBHOCTh MU CIIOCOOHOCTh K OOpa30OBaHWI0O M CamMOOOpa30BaHUIO B 00OJACTH
(bU3KMKHN Ha IPOTSKEHUH BCEU KU3HU;

6) IK0JI0rHYecKOro BOCTIMTAHUS

c(hOpMHUPOBAHHOCTD IKOJIOTUYECKOHN KYJIbTYphl, OCO3HAHHE TI100aJILHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIeM;

IUIAHUPOBAHUE WM OCYILIECCTBJICHHE JCHMCTBUM B OKPYXKAIOIIECH Cpele Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOTIO Pa3BUTHS YEJIOBEUYECTBA;

pacIIMpEHNE OMbITa AECATEIBHOCTH 3KOJOTHYECKOW HAaIlpPaBICHHOCTH HAa OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3UKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (U3UUECKON HAYKH;

OCO3HaHHUE IIEHHOCTH HAYYHOW JEATEIBHOCTH, TOTOBHOCTh B IPOLIECCE HU3YUYEHUS
(GU3MKM  OCYIIECTBISATH  INPOEKTHYHO M HCCIEIOBATEIbCKYIO  JI€ATEIbHOCTh
WHJUBUIyaJIbHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/bHbIE YHHBePCAJIbHbIE YUeOHbI€ el CTBUSA
ba3oBble Jjornyeckue 1efMcTBUA:

CaMOCTOSITENIbHO (OPMYJIUPOBATh U aKTyaJIU3UPOBaTh MpoOJieMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

OTIpEAENATh IEeNu JIeATENbHOCTH, 3a/laBaTh TapaMeTphl M KPUTEPUU HX
TOCTHKECHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHUBOPEUYHUS B PacCMATPUBAEMBIX (PU3MUECKHUX
SBJICHUSX;

pa3pabaThiBaTh IJIaH peUIeHUs MpoOJeMbl € YYETOM aHajdu3a HMMEIOLIUXCS
MaTepUaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESITEIbHOCTb, OLEHUBAaTh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKU TOCTIEACTBUN ACSITENbHOCTH;

KOOPJMHHUPOBATh U BBHINOJHATH pabOTy B YCIOBHUSX PEaJIbHOrO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TPOOIIEM.
ba3oBble uccienoBareJbcKue 1eHCTBUA:

BJA/IeTh HAyYHOM TEPMUHOJOTHEH, KIIOUYEBHIMU TOHATUAMH U METOJaMHU
(bu3nUecKoi HayKH;

BJaJIeTh HaBbIKAMU Y4E€OHO-HCCIIENOBATENbCKOW U TMPOEKTHOM JAEsTeNIbHOCTU B
o0nacTu pU3MKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEILHOMY TTOMCKY METO/I0B
pemieHuss 3agad  (U3MYECKOTO COACpXNKAHMs, MPUMEHEHUIO pPAa3IMYHBIX METOOB
MO3HAHMUS;



BIQJIE€Th BUAAMHM JCSITEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHHSA, €ro
MHTEPIIPETALNN, TPEOOPA30BAHUIO U IPUMEHEHHIO B PA3NTUYHBIX YYEOHBIX CUTYaIlUsX, B
TOM YHCJIE MIPHU CO3JJaHUH YU€OHBIX MIPOEKTOB B 001aCTH (U3UKH;

BBISIBJISITh IPUYMHHO-CJICACTBEHHBIE CBSI3U U aKTyallM3UPOBATh 3a/1auy, BBIIBUTATh
rUnoTe3y €€ pelieHus, HaXOAUTh apryMEHTHI JJI JJOKA3aTelIbCTBA CBOUX YTBEPKICHUMH,
3a/1aBaTh NapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJI€ PEHICHMs 3aaddl Pe3yNbTaThl, KPUTHUECKU
OILICHUBATh UX JIOCTOBEPHOCTh, MPOTrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSIX;

CTaBUTb U  (POPMYJHPOBATH COOCTBEHHBIE 3aJlaydl B  00pa3oBaTEIbHOU
NEeSTEILHOCTH, B TOM YHCIIE TIPU U3yUYeHUU (PU3UKH;

JaBaTh OLIEHKY HOBBIM CHTYAI[UsM, OIEHUBATh MPUOOPETEHHBIHN OIIBIT;,

YyMETh MNEPEHOCUTh 3HAaHWA TO (PU3MKE B  MPAKTUYECKYI0  00IacTh
KHU3HEAESTEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE UJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOIYCKAIOIINE aTbTepPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmaunmeii:

BJa/IeTh HaBBbIKAMU TMOJYy4YeHHs HHGPoOpManuu (U3HUECKOTO COACpPKAHUS U3
UCTOYHUKOB pa3HbIX THUIOB, CaMOCTOSITEIbBHO OCYUIECTBIIATh IIOUCK, AaHaJU3,
CHUCTEeMATHU3alMI0 W WHTEpIpeTanuio WHPOPMAIMK pa3jINYHbIX BHAOB U (QOpM
MpeICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTHh UH(OpMALINH;

UCIIOJIb30BaTh CPEACTBA MH(POPMAIIMOHHBIX M KOMMYHHUKAITMOHHBIX TEXHOJIOTUN B
PEIICHNN KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPTaHU3AIMOHHBIX 33]1a4 C COOTI0CHIEM
TpeOOBaHUII SPrOHOMUKH, TEXHUKH OE30MacHOCTH, THTHUEHBI, pPecypcocOepekeHus,
MPaBOBBIX U ATUYECKUX HOPM, HOPM MH(GOPMALIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTHl (PU3MUECKOTrO COAEPKAHUS B PA3NUYHBIX (opMarax C Yy4ETOM
Ha3HauYeHUsT MHPOpPMALMU W IIEJEBOM ayAWTOPUU, BBIOHMpasi ONTUMAIbHYIO (opmMy
MPEICTAaBICHUS U BU3YyaIH3AIIIH.

KoMMyHUKATHBHBIE YHHBEPCAJIbHbIE YUeOHbIe TeiCTBHA:
OCYIIECTBIISITH OOIICHUE HA YPOKax (DM3WKH M BO BHE-YPOUHOU JACATCILHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOHMIMKTHBIX CUTYyaIldil ¥ CMATr4aTh KOH(IUKTHI,
pa3BEéPHYTO M JIOTHYHO M3JIaraTh CBOIO TOYKY 3PEHHS C MCITOJIb30BAHHEM SI3BIKOBBIX
CpPEICTB;
MOHMMATh ¥ UCIOJh30BaTh IMPEUMYIIECTBA KOMAHJIHOH W HHIUBUIYaIbHOU
paboTHI;
BbIOMpATh TEMATUKY M METO/bI COBMECTHBIX JICHCTBUI ¢ yIETOM OOIIMX HHTEPECOB
¥ BO3MOXKHOCTEH KaXKJIOT0 WieHa KOJUICKTHBA;



MIPUHUMATH LEJIA COBMECTHOM AEATEIBbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JNEUCTBHUS IO €€ TIOCTHXKEHUIO: COCTABIIATH IJIAH JIEVCTBUM, PACIPEICIIATh POJIM C YUETOM
MHEHUI y4aCTHUKOB, 00CYK/IaTh pe3yJIbTaThl COBMECTHOM PabOTHI;

OLICHMBATh KayeCTBO CBOETO BKJAJa M KaXKJOI0 yYaCTHMKAa KOMaHIbl B OOIIUN
pe3yNbTaT 1Mo pazpaboTaHHBIM KPUTEPUSIM;

npeajiaraTb  HOBBIE  MPOEKTHI, OLEHUBAaTh MAEU C TMO3ULUHM  HOBHU3HBI,
OPUTHUHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIISATh MO3UTHUBHOE CTPATETMYECKOE MOBEIACHUE B PA3JIMYHBIX CUTYAIUsX,
IPOSBIISITH TBOPYECTBO U BOOOpaKeHUE, ObITh MHUILIUATHBHBIM.

PeryasiTuBHbIe YHUBepCcaJbHbIE Y4eOHbIE 1eHCTBUS
Camoopranusamnus:
CaMOCTOSITENIBHO OCYILECTBISATh IO3HABATENIbHYIO JAESATENIbHOCTh B 00JaCTH (PU3UKU
Y aCTPOHOMUHU, BBISBIATH IPOOJIEMBI, CTABUTH U (POPMYIIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSTENIbHO COCTaBJIATh IUJIAH PEUICHUS PAacUETHBIX M KAYECTBEHHBIX 3ajady,
IJIaH BBIMOJIHEHUS MPAKTUYECKOM padoThl € y4€TOM HMEIOIIUXCA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEAIOYTEHUIH;
JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;
pacuIMpATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEIITOYTECHHI;
JenaTb ~ OCO3HAHHBIM  BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PELICHUE;
OLICHUBATh PUOOPETEHHBIN OTIBIT;
Croco0CTBOBaTh (DOPMUPOBAHHUIO M TPOSBICHUIO SPYIUIIMUA B 005acTh (HU3MKH,
MTOCTOSIHHO MOBBIIIATh CBOW 00pa30BaTeNIbHBIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, SMOIIMOHAJILHBIN HHTEJJIEKT:
NaBaTh OLEHKY HOBBIM CHTyalUsIM, BHOCHTb KOPPEKTHBBI B JE€ATEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;
BJIQJIETh HAaBbIKAMH I103HABATENbHOW PEQIIEKCUU KaK OCO3HAHHUS COBEPLIAEMBIX
JNEUCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;
UCIIOJIb30BaTh MPUEMBI peQIIeKCUU JUIsl OLIEHKM CUTyallud, BbIOOpAa BEPHOTO
peLIeHus;
YMETh OLIECHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIIEHUS IO UX CHUKEHUIO;
OpUHUMATh MOTHBBI W apryMEHThl JIpyrMX TpyU aHajldu3e pe3yJIbTaToB
NS TENbHOCTH;
MPUHUMATD ce0sl, MOHMUMAsi CBOU HEJOCTATKU M IOCTOMHCTBA;
IIPUHUMATh MOTHBBI M apryMEHTbl JpYyrUX MpH aHajJu3€ pPe3yJbTaTOB
NEeSATENbHOCTH;
NPU3HABATH CBOE MPABO U MPABO APYIHX HA OMIMOKH.



B npouecce mOCTHXKEHUS JTUYHOCTHBIX PE3YIBTATOB OCBOCHHSI MPOrpaMMbl IO
(bu3HuKe IS YPOBHS CPETHETO OOIIEro 00pa3oBaHMs y 00YUaAIOMIUXCSl COBEPIICHCTBYETCS
AMOITMOHAIBHBIN MHTEIJIEKT, IPEAOJIararommii copMUpoOBaHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE H3MOIIMOHAIBHOE
COCTOSIHHE, BUJICTh HAMPABJICHUS PA3BUTHA COOCTBEHHOM 3MOIIMOHAIIBHOM cephl, ObITh
YBEPEHHBIM B ce0e;

CaMOpEryJMpOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTH 3a CBOE IMOBEJICHHUE, CIIOCOOHOCTh aalTUPOBATHCI K AMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIIATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEM MOTHBAIIMM, BKJIIOYAIOIICH CTpEeMJIEHHE K JOCTHIXKECHUIO LU H
yCIexy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMEHHE JICMCTBOBATH MCXOJs U3 CBOMX
BO3MOKHOCTEH;

OMITATHH, BKJIIOYAIOIICH CHOCOOHOCTh TOHMMATh HMOIIMOHAJIBHOE COCTOSIHHE
JIPYTUX, YYUTHIBATh €T0 MPU OCYIIECTBICHUU OOIIEHHUS, CIOCOOHOCTh K COUYBCTBHIO U
CONIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIIOYAIOUIUX CIIOCOOHOCTH BBICTPAaUBATh OTHOIICHUS C
JIPYTUMH JIFOABMU, 3a00TUTHCS, POSBIIATH HHTEPEC U pa3peniatb KOHQIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenuss B 10 kijacce mpeIMeTHBIE pe3ysibTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCA YMEHUM:

JEMOHCTPUPOBAaTh Ha TMpUMEpax pojib U MecTo (U3MKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHbI MHUpa, B PAa3BUTUH COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B TPAKTUYECKOM JIESITEIIbHOCTH JIIOJICH;

YUUTHIBATh  TPAHUIBl  NPUMEHEHUS  U3YYEHHBIX  (PU3WYECKUX  MOJECIICH:
MarepuaibHas TOYKa, HMHEpUUalbHAs CUCTEMa OTCYETa, A0OCOJIOTHO TBEPAOE TENO,
WJICAUIbHBIN Ta3, MOJEIA CTPOCHHS Ta30B, JKUAKOCTEWM M TBEPABIX TEJ, TOYCUHBIN
AIEKTPUYECKUH 3apsij] pU PEIICHUH PU3NYECKUX 3a]1ay;

pacno3HaBath (HU3UYECKUE SIBICHUS (MPOIECChl) M OOBIACHITH HUX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KMHETUUYECKOW TEOPUM CTPOCHHS BEUIECTBA U
AJIEKTPOJAVMHAMUKHA: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJMHEHHOE JBHKEHUE,
CBOOO/JHOE TajJeHUE TEJI, JIBM)XEHUE MO OKPYKHOCTH, MUHEPIIMS, B3aUMOJICHCTBUE Tel,
muddy3usi, OpOyHOBCKOE ABUKEHUE, CTPOCHUE JKUJIKOCTCH M TBEPABIX TEJ, N3MCHECHHE
o0béMa Ten Mpu HarpeBaHWM (OXJIAXKJICHHWH), TEIJIOBOEC pPaBHOBECHE, WCIApEHUE,
KOHJEHCAIUs, TIJIABJIICHUE, KPUCTAIIIM3allUsl, KUTIEHUE, BIIAXKHOCTh BO3AyXa, MOBBIIICHUE
JABJICHUA Ta3a MpPU €ro HAarpeBaHWU B 3aKPBITOM COCYJZE, CBSI3b MEXKIY MapaMeTpamu
COCTOSIHUSA ra3a B U30IMPOLECCAX, MIEKTPU3ALUSA TEN, B3AUMOACHCTBHE 3apsAI0B;

OMKCHIBATh MEXAaHUYECKOE JBWKCHUE, WCIONIb3YysSd (DU3UYECKUE BEIMYNHBI:
KOOpAMHATA, IyTh, MEPEMELIEHNE, CKOPOCTb, YCKOPEHME, Macca TeJa, CUIIA, UMILYJIbC



Tena, KWHETHUYECKass OJHEprusi, IOTeHIMadbHAs JSHEprus, MexaHuueckas pabora,
MEXaHWYeCKas MOIIHOCTH; MPHU ONMHUCAHUU MPABUIBLHO TPAKTOBATH (PU3UUECKHUI CMBICI
HCIIOJIb3YeMBIX BEJIMYMH, WX OOO3HAYCHWs] W COUHUIBI, HAXOAUTh (OpMYyIIHI,
CBSA3BIBAIOIIUE JAHHYIO (PU3MUECKYIO BEJIMUKUHY C IPYTUMH BEIMYMHAMU;

OMKCHIBATh U3YYEHHBIE TEIUIOBBIE CBOWMCTBA TEN W TEIUIOBBIC SIBJIICHUS, HUCHOIb3Ys
¢bu3nuecKkrue BETWYHMHBL: JaBJICHHUE raza, TEMIIepaTrypa, CPEAHssl KUHETUYEeCKasi SHEPrus
XA0TUYECKOTO  JIBIDKEHUSI MOJICKYJ, CpeIHEKBaJpaTHYHAas CKOPOCTb  MOJEKYI,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSS dHEprusi, padora raza, Kod(PQGUIMEHT MO0JE3HOrO
JEUCTBUA TEIJIOBOTO JBUTATENs; MPU OMHCAHUM MPABUIBHO TPAKTOBATh (PU3UYECKUI
CMBICII HCIOJb3YEMBIX BEJIMYMH, UX OOO3HAUEHUS W €IUHUIIbI, HAXOIUTh (POpMYIIbI,
CBSI3BIBAIOIINE TAHHYIO (U3UUYECKYIO BEIMYUHY C APYTUMHU BEIHUHNHAM;

OMHCHIBATh HM3yYEHHBIC JIIEKTPUUYECKHE CBOWCTBA BEIIECTBA W DIEKTPHUUECKHE
aBJIeHUs] (TIPOIECCHI), HCMHONB3YsSd (U3MUECKUE BEIWYMHBL: JJIEKTPUUECKHUM 3aps,
AIIEKTPUUECKOE TMOJIe, HANMPSHKEHHOCTD TMOJISI, MOTEHIMAN, pa3HOCTh MOTEHIIMAIOB; TPH
OMHCAaHWUU TPABUIBHO TPAKTOBATh (PU3UYECKUI CMBICIT HCIONB3yEeMbIX BEJIHYMH, WX
0003HAYECHUSA U €IUHHIIBI; YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIINE MAHHYIO (PU3NYECKYIO
BEIIMYUHY C APYTUMU BEITMIHMHAMU;

aHAIM3UPOBaTh (PU3NYECKUE MPOIECCHI U SABJICHUS, UCTIOJB3Ys (HU3UUECKUE 3aKOHBI
U TpUHIUNBL 3akoH BcemupHoro Ttsrorenus, |, Il u Il 3axkonst HeroTona, 3axoH
COXPAaHEHUS MEXaHHYECKOW DHEPIUH, 3aKOH COXPAHCHUS WMITYJIbCa, TMPUHIUI
CYNEpHO3UIMA CHUJI, TPUHIMUI PABHONpPABUS HWHEPIHMATBHBIX CHUCTEM OTCYETa,
MOJIEKYJISIPHO-KUHETUUECKYI0 TEOPUI0 CTPOCHMS BELIECTBa, Ta30Bbl€ 3aKOHBI, CBS3b
CpelHel KWHETUYECKON OJHEPruu TEeIJIOBOTO JBW)KCHHUS MOJIEKYJ C aOCOJIIOTHOU
TEeMIIepaTypol, TMEpPBbI 3aKOH TEPMOJMHAMHKHU, 3aKOH COXPAHECHUS AJICKTPHUUECKOTO
3apsana, 3akoH KysoHa, mpu 3ToM pa3inuyaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €ro
MaTEeMaTUYeCKOE BBIPAKEHUE U YCIIOBUA (TPaHULIbI, 00JIaCTH) MPUMEHUMOCTH;

OOBSACHITH OCHOBHBIC TPHUHIIUIBI JACHCTBUS MAaIIMH, TPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB; pa3iauyarh YCJIOBHMS KX O€30IaCHOrO HCIOJb30BAaHUS B IOBCEIHEBHOU
KU3HH,

BBITIOJTHATH KCTIEPUMEHTHI TT0 HCCIIEAOBAHNIO0 (PU3UUECKUX SBICHUI U MPOIIECCOB C
WCITOJIb30BAaHUEM TIPSMBIX M KOCBEHHBIX HM3MEPCHHH, NpuU 3TOM (OPMYIUPOBATH
npoOjemy/3agadyy M THUIIOTE3y YYEOHOro OKCIepUMEHTa, coOWpaTh YCTAaHOBKY U3
MPEIOKEHHOTO 000PYI0BaHMS, POBOJAUTH OMBIT ¥ (JOPMYJIMPOBATH BHIBOJIBI;

OCYIIIECTBJIATh MPSAMBIC ¥ KOCBEHHBIC M3MEPEHUS (PU3UUCCKUX BEIIMYMH, ITPH 3TOM
BBIOMpaTh ONTUMANBHBI CMOCO0 W3MEPEHHs M HCIOJIb30BaTh HW3BECTHBIE METObI
OLICHKU MMOTPEMTHOCTEN U3MEPEHHUI;

MCCIIEIOBATh 3aBUCUMOCTH MEXKAY (PU3NYECKUMH BETUYMHAMH C HUCIIOJIb30BaHUEM
MPSMBIX U3MEPEHUH, MPU S3TOM KOHCTPYHPOBATH YCTAaHOBKY, (PMKCHPOBATH PE3YyJIbTATHI



MOJTyYEHHOW 3aBUCUMOCTH (DPM3MUSCKHUX BEIIMYWH B BUJIC TAONHII U TpadUKOB, JENIATh
BBIBOJIBI 10 Pe3yJIbTaTaM HCCIICIOBAHNS,

coOJr0IaTh MpaBuiia 0€30MMacHOro TPy Ia MPU MPOBEICHUH MCCIICIOBAHUI B paMKaX
y4eOHOro 3KCTIEepUMEHTa, Y4eOHO-UCCIICOBATEILCKON U TPOEKTHON JCSITEILHOCTH C
MCTIOJb30BaHUEM H3MEPUTEIBHBIX YCTPONCTB B 1a00OPaTOPHOTO 000PYTOBAHUS;

pelath pacuy€THbIC 3aJa4d C SBHO 3aJaHHOW (PU3NYCCKOW MOJCIBIO, HCIIOJIB3YsI
¢u3nyecKkre 3aKOHBI W IMPHUHIUIBI, Ha OCHOBE aHaJM3a YCIOBHUS 3aJadd BBIOHUPATH
(bU3HYECKYIO MOJIEIh, BEICIAThH (DU3HUECKHUE BEIMIUHBI U POPMYJIIbI, HEOOXOIUMBIC IS
e pelieHus, MPOBOJUTH PacdEThl U OLEHWBATh PEATbHOCTH IMOJTYYCHHOTO 3HAYCHUS
(bU3HYECKON BETUINHEI;

pelrath KadeCTBEHHBIC 3aJa4d: BBICTPAaWBaTh JIOTHYECCKH HEIPOTHBOPCUUBYIO
IIETIOYKY PpACCYyXKJICHUH C ONMOpOM Ha W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
busznueckre SBICHUS;

UCTIONB30BaTh TIPU PEIICHUH YYEeOHBIX 3a]a4 COBPEMEHHBIC HH(OpPMAIMOHHBIC
TEXHOJOTHM JUIA TIOMCKA, CTPYKTYpPUPOBAHHWS, HHTEPHpPETAIMd W TPEIACTABICHUS
y4eOHOW ¥ HAYYHO-TIOMYJIIPHON HH(POPMAIIMH, ITOJTYYCHHON U3 Pa3IMYHBIX HCTOYHHUKOB,
KPUTHUYECKH aHAJTU3UPOBATH MOJydaeMyr0 HHPOPMAITHIO;

NPUBOJUTH TPUMEPHl BKJIAJa POCCHUHCKUX W 3apyOCKHBIX YUEHBIX-(PH3UKOB B
pa3BHUTHE HAayKH, OOBSICHEHHE IPOIIECCOB OKPYXKAIOIIETO MHpPA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOTHUH;

HCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUSA IO (U3MKE B IMOBCEIHCBHON KH3HU IS
oOecrieueHnss 0€30MACHOCTH TIpU  OOpaIlllEHHH C TpUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMH, JUUII COXPAHEHHUS 3J0POBbS W COONIOJCHUS HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CpelIe;

paboTaTh B IPYIIC C BHIMOJHCHHEM PAa3JIMYHBIX COIUAIBHBIX POJICH, IIIAHUPOBATh
pa®OTy TpYMNIbI, palMOHAIBHO pacHpenessiTh OOS3aHHOCTH M IUTAHUPOBATH
JCATCIIFHOCTh B HECTAHJAPTHBIX CUTYAIUsAX, aJCKBATHO OIICHWBATH BKJIAJ KaXKIOTO U3
YYaCTHUKOB TPYIIIHI B PEIICHUE pacCCMaTPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. PU3UKA U METOJbI HAYYHOI'O TIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > 1 https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
22 Huramika ! 1 1 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 1 bubnuorexa [IOK

da3oBbIe Mepexoabl

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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
1 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE

Ne Hara uudgposbie

Tema ypoka Koutpoasubie IIpakTunyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI
pecypchl

®du3nka — HayKa O PUPOJIE.

1 Hayunsie MeTZK bl HOEH:H;[;{ 1 bubmorexa LHOK

e A https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u MecTo pusuku B

5 (GhOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JII0IeH
MexaHuueckoe IBUKEHHE.

3 OTHOCUTENBHOCTh MEXAHUUYECKOTO 1 bubnuorexa [JOK
nBuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPsAMONIMHEHOE 1 bubnnorexka [JOK
JBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MpsIMOJIUHEITHOE 1 bubnuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOoniHOe majeHune. Y CKopeHue 1 1 bubnmnorexa [JOK
CBOOOIHOTO MaIcHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BU>XEHUE.

7 JIBr>keHre MaTepualibHOM TOYKH T10 1 bubmorexa HOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpunuun otHocuTenbHoCTH ["anuies. 1 1 bubnnorexka [JOK



https://m.edsoo.ru/ff0c32e2
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HNuepunanbHble CUCTEMBI OTCYETA.

ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

10

11

Macca tena. Cuia. [punnun
cynepnosuiuu cuil. Bropoit 3akox
Herorona miis MarepuanbHOM TOYKU

Tpetuii 3akon HeroToHa niis

MaTCpHAJIBHBIX TOUCK

3aKkoH BceMUpHOro TsaroreHus. Cuna
TsokecTu. [lepBas kocMudeckas

CKOpPOCTb

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc3be8

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc3be8

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3d00

12

Cuna ynpyroctu. 3akoH ['yka. Bec

TCIa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3el18

13

14

15

16

Cuna tpenus. Koadduument tpenus.
Cuiia COnpOTUBIICHHUS TP IBHKCHUT

TCJ1a B X KUAKOCTHU WUJIK I'a3€

[locTynarensHOE U BpalareibHOe
JBUKEHHE a0COMIOTHO TBEPAOTO TENa.
MowmenTt cunsl. Ilnedo cunsl. YciaoBus
paBHOBECHS TBEPAOTO TEJIA

HMitynbsc MaTepUabHON TOUYKH,
CHUCTEMBI MAaTEPHUAIIBHBIX TOYEK.
Nmnynbsc cuiibl. 3aKOH COXPaHEHUS
uMIlysbca. PeakTuBHOE IBUIKEHHE

PaGora u MOIIIHOCTH CHIJIBI.

Kunernueckas OHEPIUia MaTepHaHLHOﬁ
TOYKH. TeopeMa 00 U3MEHEHUH

KUHETHISCKOM OHCPIrun

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3f76

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c41a6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4502

17

[ToreHmanpHas 3HEPrUsl.

bu6mmoreka [IOK



https://m.edsoo.ru/ff0c3be8
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[ToTenuuanpHas 3HEPTUs YIPYTo
ne(OpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

IloTeHIManbHBIC ¥ HEIOTSHIIUAIBHBIC
cuitbl. CBsA3b paboThI
HENOTEHIMAJIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHMSI MEXaHUYECKOM
SHEPIruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha MIPUMEPE PACTSHKCHUS
PE3UHOBOTO KI'yTa)

KonTtponpsHas padora o Teme
«Kunemaruka. /lunamuka. 3aKOHBI
COXPaHEHUS B MEXaHHUKE)

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

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

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4dc?2

22

23

24

Xapaktep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEH
Y TBEPIBIX TEN

Macca monekyin. Konugectso
BemlecTBa. [locrosuHas ABoraapo

Tennosoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Ienscus

Uneansubiii raz B MKT. OcHOoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeIHEe KHHETUYECKON IHEPTUun bubnmoreka [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MeunneneeBa-Kianeiipona
27 3akoH J/lambToHa. ["a30BbIC 3aKOHBI
JlaGopaTtopHnast pabora
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO ra3ay
29 N3omnporniecchl B nacaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaduyeckoe npeacTaBIcHUe https://m.edsoo.ru/ff0c570e
Buyrpennss sueprus
TEPMOJMHAMHYECKON CHCTEMBI U
30 crocoObI e€ m3MeHeHust. KonmmuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTUS OJJHOATOMHOT'O UICATHHOTO
rasa
bu6nmoreka [JOK
31 Braer Tentonepesain https://m.edsoo.ru/ff0c5c36
VnenpHas TEMI0EMKOCTh BEIIECTBA.
32 KonnuecTBo TemiaoTel npu bubmmorexa LIOK
. https://m.edsoo.ru/ffOc5¢c36
Tertonepenayde. AnnabaTHbBIN TIpoliece
33 [IepBblil 3aKOH TEPMOAUHAMUKU U €T0 bubnnorexka [JOK
IIPUMEHEHNE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeobpatumocTs mporieccoB B bubnmuotexa [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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npupoje. Bropoi 3akoH
TEPMOJINHAMUKHI

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/ TermoBoi

bu6mmoreka [IOK

35 MaIlIAHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TEIUIOHEPTETHKU
38 O6o06maromuii ypok «MonekyspHas bubnuorexa [JOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo0.ru/ff0c6938
KoHTpoinbHas pabota 1o Teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa LOK
YU ' https://m.edsoo.ru/ff0c6a50
TEPMOJTMHAMUKH
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnnorexa [HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAsI U OTHOCUTETbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIi bubmmorexa [JOK
Hyxa. = https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammnueckue n
42 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOMWCTB KpHUCTAIUIOB. JKuakue https://m.edsoo.ru/ffOc65f0
kpucTayibl. COBpEeMEHHBIC MaTEePHAITBI
[InaBrneHue M KpUCTAIIN3AIIUS.
43 VnenbHas TCHJII())Ta HJ'IaBJ'IeII;I/ISI bubmorexa HOK
8 ' https://m.edso0.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44
YpaBHEHHE TeILIOBOrO bananca https://m.edsoo.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIeCKUun bubnmuotexa [JOK

3apsna. Z[Ba BHUJA SJICKTPUYICCKUX

https://m.edsoo.ru/ffOc6bcc



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
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
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3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS bubmnorexa [IOK
YHpOBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3aumoneiictBue 3aps10B. 3aKOH
47 Kynona. ToueuHbIl 3IEKTPUUYECKUAI bubmnorexa [IOK
y ' p https://m.edsoo.ru/ffOc6ced
3aps
Hanpsx€HHOCTB 2JIEKTPUYECKOTO
48 nons. [puHnmn cynepnosuumuu bubnuorexa [JOK
SJIEKTPUYECKUX Toje. JInnuu https://m.edso0.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cui snekTpocTaTH4ecKoro
49 moist. ITorenman. PaszHoctn bubmmorexa [TOK
) AT, https://m.edsoo.ru/ffOc6f00
[IOTEHIMAIIOB
TTpoBOAHNKY M TUDIEKTPUKH B
50 3J1peKT 0CTAaTUYECKOM HOIJ)IC bubmorexa [IOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnexTpoéMrocTh. KoHIencaro
P A P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD TIIIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs 3apsyKEHHOTO bubmmorexa [IOK
g pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
JIEKTPOEMKOCTH KOHJeHcaTopa"
[IpuHIMI NElCTBUS U IPUMEHEHUE
54 KOH/JIEHCATOPOB, KOIMMUPOBAIBHOTO

ammapara, CTpyHHOIro IpuHTepa.
DneKTpocTaTHYeCcKas 3alluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
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3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
ydacTKa LHenu

56

[TocnenoBarenbHOE, NapaIeIbHOE,
CMEIIAHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabora
«M3y4eHne cMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

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

57

58

59

60

PaboTa 1 MOLITHOCTH JICKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3akon OMa A1 TOJTHOM (3aMKHYTOI)
aneKkTpudeckoi uenu. Koporkoe
3ambikanue. JlaboparopHas padora
«M3mepenne DJ1C ucTOUHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHSI

DIIEKTPOHHAs MPOBOJAUMOCTb TBEPIBIX
METaJNIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
temriepaTypbl. CBEpXIIPOBOIUMOCTh

DNEKTPUYECKUN TOK B BAaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

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

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

61

[TomynpoBoIHUKH, UX COOCTBEHHAs U
IIpUMeCHas MpoBOAUMOCTb. CBOMCTBA
p—~n-niepexona. ITosynpoBoTHUKOBEIE
npudopbI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
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https://m.edsoo.ru/ff0c84ae

DNEKTPUUECKUN TOK B pacTBOpPax U

paciuiaBax 3JE€KTPOJIMTOB. bubnmoreka [JOK

62 1
DJIEKTPOJIUTHYECKAS JUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIeKTpOnn3
DIIEKTPUYECKHI TOK B razax.

63 CamocTosiTenTbHbIN 1 1 bubnmoreka [JOK
HECAMOCTOSITEIbHBIN pa3psaa. MomaHusl. https://m.edsoo.ru/ff0c84ae
[Tnazma
DneKkTpruuecKue Npudopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnnorexa [HOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0marmuii ypok 1 bubnnoreka [JOK
«INEKTPOIUHAMHUKAY https://m.edsoo.ru/ffOc88be
KonTponbhas pabota no Teme

66 «Qnekrpocraruka. [locrosHHbIN 1 bubnnoreka [JOK
3JIEKTpUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepsHslil ypok. KonTponbHast 1 bubnnorexka [JOK
pabota no Teme "DIeKTpoANHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBubIil ypok. O600marommi ypok 1 bubnuoteka [JOK
no temaM 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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