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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢usnuke 06a30BOro YpOBHSI Ha YpPOBHE CPEIHETO OOIIETro
oOpa3oBaHus pa3padOTaHa Ha OCHOBE IOJOKEHUA W TpeOOBaHUI K pe3yibTaTam
OCBOEHMSI OCHOBHOH 00pa3oBaTeiIbHOM MporpaMmsbl, mnpeacraBieHHbIX B OI'OC
COO, a Ttaxxe ¢ yu€roM (enepaibHON pabodeil mporpaMMbl BOCHHUTAHUS U
KOHIIEMIMK TpenojaBaHus ydeOHoro npeamera «dusuka» B 00pa3oBaTeIbHBIX
Oopra"usanusax Poccniickon ®enepanny, peanu3yommux OCHOBHBIE
o0OpazoBarenbHbIe MPOTPAMMBI.

Conepxanue mnporpaMmbl 1Mo (U3MKE HampapieHO Ha (QopmMupoBaHue
€CTEeCTBEHHO-HAy4YHOU KapTUHBI MUpa oOyyatomuxcs 10—11 kinaccoB mpu 00yueHun
ux (u3nKe Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOIO MOJAX0/A.
[Iporpamma no usuke coorBeTcTByeT TpedboBanusiM GI'OC COO K mIaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yJbTaTaM OOy4EeHHMsI, a TAKKe
YUUTBHIBAET HEOOXOAWMOCTh peajM3alMil MEXIIPEAMETHBIX CBA3€H (U3MKH C
€CTECTBEHHO-HAYUHbIMU y4€OHBIMU IIpeIMETaMU. B Hell onpenesnstoTcsi OCHOBHbBIE
eI u3ydeHus: GU3MKU Ha YpOBHE CPEHEro 0011ero o0pa3oBaHusl, INIAHUPYEMbIe
pe3ysbTaThl  OCBOGHMsSI Kypca (U3MKH: JIMYHOCTHBIE, METalpeaMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Qpu3MKe BKIIOYAET:

e IUJIAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca (U3UKU Ha 06a30BOM YpOBHE, B

TOM YHCJIE IPEAMETHBIE PE3YJIBTATHI IO roAaM O0y4YEHNS;

e cozepkaHue yueOHoro npeamera « Pu3nkay» 1o rogaM o0y4eHus.

du3nka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MPHUPOJbI, BHICTYNAas B
KayecTBe y4eOHOro ImpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHU# 00 okpy:xarorem Mupe. [IIkompHbIN Kypc GU3UKH — CHCTEMOOOPa3yIOIIHIA
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB U SIBJICHUN, H3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME W AKTMBHOE
OpUMEHEeHHe (U3NYECKUX 3HAHMM  ONpeneNseT Xapakrep M pa3BHUTHE
Pa3HOOOPa3HBIX TEXHOJIOTH B c(hepe SJHEPreTHKHU, TPAHCIIOPTa, OCBOEHHUS KOCMOCa,
NOJIyYeHHUS] HOBBIX MATEpPHAJIOB C 3aJJaHHBIMU CBOMCTBaMU U Apyrux. M3yuenue
(U3KMKK BHOCUT OCHOBHOM BKJIa]l B HOpMHUpPOBaHUE €CTECTBEHHO-HAYUYHON KapTUHBI
MHUpa oO0yyaromuxcs, B (OPMUPOBAHUE YMEHUH MNPUMEHSATh HAy4YHBIH METOJ
MO3HAHUS MPHU BBINOJHEHUN UMHU YYE€OHBIX UCCIEAOBAHUM.

B ocHOBY Kypca pu3uKu JUisl ypOBHS CpETHEr0 00IIEro 00pa30BaHUs MOTOKEH
PN UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLHUIIBI €70 IOCTPOESHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCA JIOTHYECKH
3aBEPILIEHHBIM, OH COJICPKUT MAaTepuaj U3 BCEX pa3leioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOI, TaK U COBPEMEHHOMN (DU3HKHU.

Hoes ecenepanuzayuu. B cOOTBETCTBUUM C HeW MaTepuan Kypca (QU3HKU
o0beuHEH BOKpYr ¢usnueckux Teopuil. Benmymmm B Kypce siBIsieTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTEpHUH, BEIIECTBE U
nouie.

Hoes eymanumapuzayuu. E€ peanuzanusi NpeanosiaracT HCIOIb30BAHKE
TYMaHUTAPHOTO TOTEHIMANa (PU3NYECKON HAyKH, OCMBICICHHE CBS3H Pa3BUTHUS
($u3KKHU C pa3BUTHEM OOLIECTBA, a TAKXKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU
U DKOJIOTHYECKUMU MTpoOIeMaMu.

Hoes npuxnaonoti nanpasnennocmu. Kypce GpU3uKu rnmpemnonaraet 3HakoMCTBO
C IIMPOKUM KPYroM TEXHUUYECKUX M TEXHOJOTUUECKUX MPUIIOKEHUU HM3YyUYEHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercsi TOCPEICTBOM BBEICHHUS DIIEMEHTOB
collepKaHUs, TOCBSIIEHHBIX OSKOJOTUYECKUM IMpoOJjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTMH, a TakXe 00CYXICHUs
npo0JIeM pallMOHATIBHOTO MPUPOIONOJIB30BAHUS U HKOJIOTMYECKO 0€30M1acCHOCTH.

CrepHEBBIMU dJIEMEHTaMU Kypca (PU3UMKH Ha ypOBHE CpEIHEro OOIIero
oOpa3oBanus SBIAIOTCS (pusmyeckue teopuu (HopMHpOBaHUE MPEICTABICHUNA O
CTPYKTYpE HNOCTPOEHUS (PU3HYECKOW TEOPUH, POJIU (PYHAAMEHTAIbHBIX 3aKOHOB U
MPUHIIUIIOB B COBPEMEHHBIX MTPEJICTABIICHUSIX O IPUPO/IS, FPaHUIIaX MPUMEHUMOCTHU
TEOPUH, JJIsI ONUCAHUSI €CTECTBEHHO-HAYUYHBIX SBJICHUHN U MPOLIECCOB).

CucTeMHO-IeATeTPHOCTHBIN TOAXO0 B Kypce (DU3UKH pearnu3yeTcs: Tpeke
BCEr0 3a CUET OpraHU3allud SKCHEPUMEHTAIbHOW JAESTEIbHOCTH OOYyYarOUIUXCH.
Jlns1 6a30BOr0 ypoBHS Kypca GU3UKHA — 3TO UCIIOJIB30BaHUE CUCTEMbI (DPOHTATIBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIa0OPAaTOPHBIX pabOT, KOTOPKIE B ITpOrpaMMme
no (u3uke OObETWHEHBI B OOIIMIA CIMHCOK YYCHWYECKHX MPAKTHYECKUX PadoT.
Brigenenre B yKa3aHHOM IIepedHe JabopaTOpHBIX padOT, MPOBOAMMBIX s
KOHTPOJISL U OLIEHKH, OCYUIECTBIISIETCS] YYaCTHUKaMHU 00pa30oBaTeIbLHOrO Mpolecca
UCXOJI1 U3 OCOOCHHOCTEW IJIAHUPOBAHUS W OCHalleHus kabuHera ¢usuku. [lpu
3TOM OO0ECHeYMBAETCsS OBJAJACHHE OOYYAIONIMMHCS YMEHHUSIMH IPOBOAUTH
KOCBEHHBIE HM3MEPEHMS, HMCCJICJIOBAHUS 3aBUCUMOCTEH (DU3NUYECKUX BEJIMYUH U
MIOCTAaHOBKY OIIBITOB 110 TPOBEPKE MPE/IOKEHHBIX TUITIOTE3.

Bosnbiioe BHMMaHUE yAenseTCS PEUIEHNIO PACUETHBIX M KAUECTBEHHBIX 3a]1a4.
[Ipu 3TOM MJ14 pacYETHBIX 3a/1a4 TPHUOPUTETOM SIBIISIOTCS 3aJ1a4M C SIBHO 3a1aHHOU
(¢u3nueckol MOJENbI0, MO3BOJISIOUIME MPUMEHSATh HW3YUYEHHBIE 3aKOHbI H
3aKOHOMEPHOCTH KakK M3 OJHOr0 pasfeia Kypca, TaKk U HUHTETPUPYS 3HAHUS W3
pa3HbIX paznenioB. JlJisi KaueCTBEHHBIX 3a7a4 NPUOPUTETOM SBIISIIOTCS 3aJlaHUs Ha
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OoOBsICHEHHE TpPOTEeKaHUs (U3NYECKUX SIBICHUM W TMPOIECCOB B OKPY KaIOUIeH
KU3HHU, TpeOyromue BbpIOOpa (U3MYECKONM MOAENH Mg CUTyalud MpPaKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B cootserctBuu ¢ tpedoBanusiMu GI'OC COO k maTepralbHO-TEXHUYECKOMY
oOecrnieyeHn0 y4yeOHOro mpouecca 06a3oBbli ypOBEHb Kypca (PU3MKH HAa YPOBHE
cpenHero ooO1ero oOpa3oBaHMs JOJKEH M3y4daThbCsl B YCIOBUAX MPEIMETHOTO
KaOuHeTa (PU3MKM WIM B YCIOBUAX HHTETPUPOBAHHOIO KaOMHETa MpPEeaMETOB
€CTECTBEHHO-HAYyYHOTO IHKJIa. B kabuHere QU3MKM TOKHO OBITH HEOOXOJIUMOE
nabopaTtopHoe 00OpyIOBaHHE [JIsl BBINOJHEHUS YKa3aHHBIX B IPOTpPaMMe II0
(du3KKe yUYeHUUECKUX MPAKTUYECKUX padOT U IEMOHCTPAIIMOHHOE 000PYJOBaHUE.

JlemoHCTpaliioHHOe o0OopyaoBaHue (opMuUpyeTrcs B COOTBETCTBHHM C
OPUHLKIIOM MHHMMAJIbHOM JIOCTATOYHOCTM M  OOECHEeYMBAET IOCTAHOBKY
NEPEYUCIICHHBIX B TporpamMme Mo (U3HMKE KIIOYEBBIX JIEMOHCTpAMiA st
UCCJEIOBAHMUSI  W3Y4YaeMbIX  SIBJIEHMH M  MPOLIECCOB, JMIUPHUYECKUX U
(dbyHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlabopaTopHoe 000pynOBaHHE JI YUYEHUUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcsi B BUJI€ TEMAaTHYECKUX KOMIUJIEKTOB M OOECIIEUMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JAByX oOydarommxcs. TeMaThyeckue KOMILIEKTbI
71a060paTOpHOTO O0OpPYAOBAHMS JOJKHBI OBITH MOCTPOCHBI HA KOMILJIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX W LHU(POBBIX MPUOOPOB, a TAKIKE KOMIIbIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUE HU(POBBIX J1aOOpPaTOPHUIA.

OCHOBHBIMU 1EJSIMU U3y4eHHS] GU3UKHU B 001IeM 00pa30BaAHUHU SIBIISIIOTCS:

e (opMupoBaHHE HUHTEpeca M CTPEMJICHHS OOYYalOIIMXCS K HaydHOMY
U3YUYEHUIO TNPUPOJBI, PA3BUTHE HMX HHTEIUIEKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ MO3HaHUS U (OPMUPOBAHUE
MCCJIEI0BATENIHCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBIICHUSM;

e (opmMupoBaHHE HAYYHOIO MUPOBO33PEHUS KaK pe3yJIbTaTa U3y4eHUs: OCHOB
CTpOEHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (opmupoBaHue yMeHHUN OOBICHATH SBJICHHUS C MCIHOJIB30BAHUEM
bu3nYecKuX 3HAaHUN U HAYYHBIX JJOKA3aTENbCTB;

e (opMupoBaHHE MPEACTABICHUN O ponu (U3NKK AJI Pa3BUTHS IPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTUH.

JlocTikeHrne 3TUX 1ielield oOecreuyrnBaeTcsl pelleHueM CISAYIOIMUX 3aad B

mporiecce u3yueHus Kypca GU3UKH Ha YPOBHE CpeTHEro o011ero oopa3oBaHus:

e MpPUOOpPETEHNE CUCTEMBI 3HAaHUI 00 00X (PU3NUECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpHsX, BKJIIOYAs MEXAHHKY, MOJIEKYJISpHYIO (U3HKY,
AIEKTPOJMHAMUKY, KBAHTOBYIO (PU3UKY U SJIEMEHTHI aCTPOPU3UKH;



e (dopMupoBaHHE yMEHMA NPUMEHATH TEOPETUYECKHUE 3HAHUS IS
OOBsACHEHHS] (PU3NYECKUX SBIECHUH B MPUPOAE U I HPUHATHUSA
IIPAKTUYECKUX PELICHUN B [IOBCEIHEBHOU JKU3HU;

e OCBOCHHE CHOCOOOB pEIICHUS pPa3IUYHBIX 3a7a4 C SBHO 3aJIaHHOMN
¢uznueckoil Monenblo, 3anay, MOJApa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3gaHue pU3NUEeCKOU MOJEIIH, aJleKBATHOW yCIOBUSIM 3aa4H;

e TMOHMMaHHUE (U3MYECKUX OCHOB M NPHUHIMIOB JIEUCTBUS TEXHUUYECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLIECCOB, UX BIMSIHUSA HA OKPYKAIOLIYIO
cpeny;

e OBJAJCHUE METOJAMHU CaMOCTOSTEIbHOTO IUIAHWPOBAHUS U TMPOBEACHUS
bu3MYecKuX SKCIEPUMEHTOB, aHalW3a W MHTEpHpeTauuyd uHbOpMaIuy,
OIPEJEIEHUS TOCTOBEPHOCTH MOIYYEHHOTO PE3YJIbTaTa;

e CO3JaHUE YCIOBUU JUISA PAa3BUTHsS YMEHHUM MPOEKTHO-HCCIIEN0BATEIBCKOM,
TBOPYECKOU JIESTEIBHOCTH.

Ha wusydenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEIHEro OOIIEro

obpasoBanus otBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 Jaca B HEJICIIO).

[Ipeqmaraemplii B mporpamMMe Mo (U3MKE NEpPEeYeHb JadOpaTOpPHBIX U

OPAKTUYECKUX paldoT ABISIETCS PEKOMEHJOBAaHHBIM, YYHUTENb JENaeT BbIOOP
npoBeleHUusl J1a0OpaTOpHBIX pPabOT U OMBITOB C YYETOM HHJMBUIYATbHBIX
0COOEHHOCTEH 00yUJaroIuXCs.



COJAEPXKXAHME OBYUYEHUA
10 KJIACC

Paznen 1. ®u3uka v MeTOAbI HAYYHOI'0 TIO3HAHMS

®usuka — Hayka o npupozae. Hayunbie mMeTOABI NMO3HAHUSA OKPYKAKOLIETO
Mmupa. PoJib 3KkcriepuMeHTa U TEOPUH B MIPOLIECCE TO3HAHMS PUPOABL. DKCIIEPUMEHT
B (pusuke.

MopenupoBanue (PU3NYECKUX SBICHHWA W TMPOIECCOB. HaydHble THIOTE3HI.
Ouznyeckue 3aKOHBI U TEOPUH. [ paHUIBI TPUMEHUMOCTH (DU3HUECKUX 3aKOHOB.
[IpuHMD COOTBETCTBUSL.

Pons u Mecto ¢usuku B (HOpMHUPOBAHUM COBPEMEHHOM HAay4YHOW KapTUHBI
MHPA, B IPAKTUUECKOMN AEATEIBHOCTHU JIFOACH.

Jemoncmpayuu

AHanoroBble W UUQPPOBBIE H3MEPUTENIbHbIE TPUOOPHI, KOMIIBIOTEPHbIE
JNATYUKHU.

Paznen 2. Mexannka

Tema 1. Kunemamuka

Mexannueckoe IBHKEHHE. OTHOCHUTENBHOCTh MEXaHWYECKOTO JIBUKEHHS.
Cucrema orcuéra. Tpaekropusi.

[Tepememnienne, CKOpPOCTh (CpeaHSSI CKOPOCTh, MTHOBEHHAass CKOPOCTh) H
YCKOPEHUE MaTepUalibHOW TOUYKHM, UX MPOEKIUMU HAa OCHU CHUCTEMbl KOOPIWHAT.
CnoxeHue nepeMenieHnui U CI0KEHUE CKOPOCTEM.

PaBHOMepHOE W paBHOYCKOpPEHHOE TMpsSMOJUHEHHOe nBrkeHue. I 'paduku
3aBUCUMOCTH  KOOpPJIMHAT, CKOPOCTH, YCKOPE€HHUs, MNyTH U TMEpeMEIICHUs
MaTepuaIbHOW TOUYKH OT BPEMEHHU.

CBobOosiHOE TIajieHne. Y CKOpeHue CBOOOHOTO MaIeHuS.

Kpuonuneiinoe npuxenue. J[prkeHue MaTepruaabHON TOYKU MO0 OKPY>KHOCTH
C TOCTOSIHHOM MO MOJYJIIO CKOPOCTBIO. YTJOBasi CKOPOCTh, JIMHEHHAs CKOPOCTb.
[Tepuonx u yactora obpamieHus. [{eHTpocTpeMuTENbHOE YCKOPEHHUE.

TexHuyeckue YyCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHE: CIUJIOMETD,
JBIKCHHUE CHAPSIOB, IISITHBIC U PEMEHHBIC TTepeIayun.

Jlemoncmpayuu

Mogenb cuctembl OTCUETA, WILIIOCTPAIMs KUHEMATHYECKUX XapaKTEPUCTUK
JBHKEHUS.

[IpeoOpazoBaHue NBUKEHUN ¢ UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3/IyXe U B Pa3peKEHHOM MIPOCTPAHCTBE.

HaOntonenue nBukeHus Tena, OpPOIIEHHOrO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHus CBOOOTHOTO TaCHHUS.

Hanpagnenue ckopocTu pu ABUKEHUU 1O OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3ydyeHne HEPAaBHOMEPHOTO ABUKEHHUS C LEIbIO OMPENEIICHUS] MTHOBEHHOM
CKOpOCTH.

HccnenoBanue COOTHOLICHUST MEXAY IyTAMHU, MPOWICHHBIMUA TEIOM 3a
MOCTICIOBATEbHBIC PAaBHBIE MPOMEXKYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JIBUKEHUH C HAYAIBHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yuyeHne nBUKEHUS MIAPUKA B BI3KON KUJIKOCTH.

N3ydenue aBuKeHUs Tena, OPOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

[Ipuaumn  otHOocurensbHOcTH  ['anmunes. lIlepBeiii  3akoH  HbrotoHa.
NuepumanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuanun cynepnosunuu cuil. Bropoii 3akon HerotoHa aiist
MaTepualibHON TOYKU. Tperuii 3akoH HbroTOHA 17151 MaTeprUalIbHBIX TOYEK.

3akoH BcemupHoro TaroreHus. Cuia Tsbkectn. IlepBas kocMmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoibxeHus1, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHusl CKOJbKEeHHUS U cuiia TpeHus nokosa. Kosddumuent tpenus.
Cuna conmpoTUBIICHUA IPU ABUKEHUU TEJIA B AKUJKOCTH WJIU rase.

[ToctymnarenbHOE U BpalllaTeIbHOE JBH)KEHUE a0COIFOTHO TBEPOTO Tea.

MOMEHT CHIJIBI OTHOCUTEIIBHO OCH BpaumleHus. llmeuo cumbl. YcnoBus
paBHOBeCHS TBEPIOIO TEIA.

TexHu4eckrue yCTpOWCTBA W MPAKTHYECKOE IPUMEHEHUE: IMOIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHEeHUE Macc B3aMMOAECHUCTBYIOIINX TEI.

Bropoi 3akoH HeroToHa.

N3mepenue cu.

CroxeHue Cuil.

3aBUCUMOCTH CUJIBI YIIPYTOCTU OT AehopMaIvu.

HesecomocTs. Bec Tena npu yckOpeHHOM NOABEME U HaJCHUU.

CpaBHEHUE CUIT TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

VY cioBus paBHOBECUs TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3yuenue nBuxeHus: Opycka 1o HaKJIOHHOU MIOCKOCTH.



HUccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYXUHE U
PE3UHOBOM 00pa3siie, OT X JeGopMaiinu.

UccnenoBanue ycioBHil paBHOBECHSI TBEPAOTO TeENa, HMEIOIMIETO OCh
BpalICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Nmnynbc matepuanibHOM TOYKM (Te€a), CUCTEMbl MATEpPHATbHBIX TOYEK.
Nmnynbc cwiibl U W3MEHEHHWE HMMITYyJIbCAa Tejla. 3aKOH COXPAaHEHHS WMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

Pabora cusibl. MOIIHOCTD CHIIBL.

Kunernueckass sHeprus MarepuanbHOW TOuku. TeopemMa 00 H3MEHEHUU
KMHETUYECKOW SHEPTUU.

[TorenumnanbHas SHEPrusl. [ToreHunanbHas SHEPrus YIpYro
nehopMHPOBaHHON NPYXUHBL. [oTeHITMaNBHAS SHEPTHS Tella BOJIM3H MOBEPXHOCTH
3emMu.

[loTenuuanbHple ¥ HENOTEHUHalbHble  cuiibl.  CBsi3b  pabOThI
HEMOTEHIMAIBHBIX CHJI C ©3BMEHEHUEM MEXAaHUYECKOM SHEPTUU CUCTEMBI TEJ. 3aKOH
COXPaHEHUSI MEXAHUYECKON SHEPIHUU.

Yupyrue v Heynpyrue CTOIKHOBEHHS.

TexHuyecKkne yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOMED,
NPY>KUHHBII TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUs UMITYJIbCA.

PeaktuBHOE nBUXKEHME.

[Tepexo mOTEeHIMATBHON YHEPTUN B KHHETHYECKYIO U OOpaTHO.

Yuenuuecxuii sxkcnepumenm, n1abopamopnvie pabomwi

N3ydenune abCONIOTHO HEYNPYroro yjaapa ¢ IMOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasITHUKOB.

Uccnenosanue cBsi3u pabOThl CUJIBI ¢ U3MEHEHHEM MEXAHUYECKOW SHEPTHUU
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MoJgekysipHast Gu3MKa 1 TEPMOJAMHAMHMKA
Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU meopuu
OCHOBHBIE TTOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH U UX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep IBUKEHUS WU
B3aMMOJICHCTBUSL YacTHUIl BellecTBa. MoJiend CTPOEHUs Ta30B, XKUIAKOCTEH U
TBEPJIBIX TEJ U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojeleld. Macca u
pa3Mepbl MoJiekyil. KonnuectBo BemiecTBa. [locTosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ m3mepenue. lllkana remneparyp
Llenscus.



Mogens  upeanibHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KMHETUYECKOW TEOpUM HACAIbHOTO raza. AOCOJIIOTHas TeMmIlepaTypa Kak Mepa
cpedHeld KHHETHMYECKOW HSHEPruu TEIUIOBOrO JBIXKEHHUs dacTtul] rasa. Illkana
temneparyp KenbBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akon /lanbroHa. M3ompolieccsl B UACAIBHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpeAcCTaBICHUE H3OMPOIECCOB: HM30TEpMa, H30X0pa,
nzo0bapa.

TexHuueckue YyCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKA3bIBAIOIIME JMCKPETHOE CTPOCHUE BellecTBa, (QoTorpaduu
MOJIEKYJI OPraHUYECKUX COEIUHEHUIA.

OneiThl 10 AU Py3UH KUAKOCTEN U Ta30B.

Mogens 6pOyHOBCKOTO ABUKEHHUS.

Mogaens onbita LlITepha.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBUA.

Mogens, WUTIOCTpUpPYIOIIas IPUPOY AaBIEHHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WUIIOCTPUPYIOIIME YPABHEHHE COCTOSHHS UJEAJBbHOIO rasa,
WU30IPOLIECCHI.

Yuenuueckuii sxkcnepumenm, n1abopamopnule pabomuwl

Onpenenenre Macchl BO3JyXa B KJIACCHOW KOMHATE€ Ha OCHOBE HM3MEPEHUM
00bEMa KOMHATHI, IABJICHUS U TEMIIEpaTyphl BO3[yXa B HEH.

Uccnenoanue 3aBUCUMOCTH MEKy NTapaMeTpaMU COCTOSIHUSI pa3peKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoouHamuKku

TepmoanHaMuueckasi cucrema. BHYTpeHHssI SHEpPrusi TEpMOAMHAMUYECKOM
CUCTEMBI U cIocOOBI e€ m3MeHeHus. KommuecTBo TemtoTel U pabota. BHyTpeHHsIs
SHEpPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3za. Buael  Tenmonepenauw:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3IyUYCHHUE. Y I€IbHAs TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEMIOTHI IpH TEMIIONEPEIAYE.

[Tonstue 00 aamabatHOM mpormecce. [lepBwIid 3aKOH TEPMOJIUHAMHKHU.
[IpumeHnenue mepBoro 3akoHa TEPMOJMHAMUKH K u3ompolieccaMm. ['paduueckas
UHTEpHpeTanus paboThl rasa.

Bropoii 3akon TepmoguHamuki. HeoOpatumMocThb MpoiieccoB B MpUpPO/IE.

TeruioBple  mamuHbl.  [IpUHIUNBI ~ JEWCTBHS  TEIUIOBBIX  MAlIHH.
[IpeoOpa3zoBanusi sHEepruM B TEIUIOBBIX MamimHax. KoadduimeHt mnone3Horo
nevctBug TteroBol mamwuHbl. [ukn KapHo u ero koadg¢uuIMEHT MOJIe3HOTO
JENUCTBUA. DKOJIOTHYECKUE TTPOOIEMBI TETUIOIHEPTETUKH.
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TexHuueckue YCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: JIBUTATEllb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIBHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

N3menenne BHYTpEHHEN HSHEpPrud Tejla MPU COBEPIICHUH PAOOTHI: BBUIET
npoOku u3 OyTBUIKM TOJ JIEWCTBHEM CXKAaTOro BO3JyXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHusl (BUI€OAEMOHCTpALU).

N3meneHnune BHyTpeHHEH 3Hepruu (TeMriepaTyphbl) Tena Ipu Terionepeaaye.

OmnbIT o a1MabaTHOMY PACIIMPEHUIO BO3AyXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu mapoBoil TypOWHBI, TBUTATENISI BHYTPEHHETO CTOPAHMS, PEaKTUBHOTO
JIBUTATEJIS.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3mepenune yaenpHON TENI0EMKOCTH.

Tema 3. Azpecammnibie cocmoanus eeuecmea. Dazoevie nepexoovl

[TapoobOpa3oBanue u koHaeHcanusa. Mcnapenue u kuneHue. AOCOMOTHAs U
OTHOCHUTENbHAsA BJIAXHOCTh BO3AyXa. HacellleHHBI nap. YAenbHas TEIIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMITEPATyPhl KATICHUS OT JTaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPONHS CBOWCTB
kpuctamioB. Kunkue kpucramibl. CoBpeMeHHble Marepuanbl. [lnaBnenue u
KpucTayumsanus. Y aeibHas Tersiora rmiaasiaeHus. Cyonumanms.

YpaBHEHHUE TEIIIOBOTO OajaHca.

TexHuyeckue YyCTpPOCTBA W MPAKTUUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUHU MOJYYCHHUS COBPEMEHHBIX MaTepHajoB, B
TOM YHUCJIE HAHOMAaTE€pUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MAPOB.

Kunenue npu noHU>KEHHOM J1aBJICHUU.

Cnioco6bl u3MEpeHUst BIaKHOCTH.

HaOnronenue HarpeBaHusl U MIIABJICHUSI KPUCTAIUIMYECKOTO BEILIECTBRA.

JleMoHCTpanusi KpuCTaJlIoB.

Vuenuueckuii sxkcnepumenm, 1abopamopHuvle pabomol

N3MepeHne OTHOCUTENbHON BIAXKHOCTH BO3yXa.

Pa3znen 4. JiekTpoanHaMuKa
Tema 1. dnekmpocmamuxa
DIIEKTpU3aLUS TN DIEKTPUUECKUN 3apsia. J[Ba BUa 3JIIEKTPUUECKHUX 3aPsiJIOB.
[IpoBOHMKHN,  AMDJIEKTPUKHM W  TOJYNPOBOJHUKH. 3aKOH  COXpaHEHUs
AIEKTPUYECKOTO 3apsija.
B3aunmopeiictBue 3apsnoB. 3akoH KyioHa. TodeuyHbIi AIeKTpUUECKH 3apsi.
Onektpudeckoe mnoje. Hanpspk€HHOCT  amekTpudeckoro moiisd.  [IpuHnun
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CYyHEepHO3ULINKU AIEKTPUUECKUX MoJed. JIMHUM HanpsHKEHHOCTH DIIEKTPUYECKOTO
TIOJISL.

Pabora cun anektpocratudeckoro nosis. [lorennuan. Pa3HoCTh MOTEHITMATIOB.
[IpoBOOHUKM M AMDIIEKTPUKH B DIEKTPOCTATHYECKOM Tone. Jludnexktpuueckas
MPOHUIIAEMOCTb.

DnekTpoéMKOCTh. KonaeHcaTop. DIeKTpOEMKOCTh IIJIOCKOTO KOHJEHCATOpa.
DHeprusi 3apsHKEHHOr0 KOHEHCaTopa.

TexHuyecknue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: BIEKTPOCKOI,
AIEKTPOMETP, DIIEKTPOCTATHUYECKAsi 3allliTa, 3a3€MJICHHE DJIEKTPONPHUOOPOB,
KOHJICHCATOp, KOMMMUPOBAJIBHBIN aNNapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MPUHIKUI IEUCTBUS SIEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE MOJIE 3aPSKEHHBIX TEI.

[IpoBOOHUKY B 3JEKTPOCTATUYECKOM IOJIE.

DIIEKTPOCTaTUYECKAS 3aLIUTA.

JIMBAEKTPUKH B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT IUIOWIAIN
IJIACTUH, PACCTOSHUS MEXAY HUMHU U JUAJIEKTPUYECKOU MPOHUILIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

Yuenuueckuii sxkcnepumenm, n1abopamopnule pabomuwl

N3mepenne 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku é paznuunvix cpeoax

DJEKTPUYECKU TOK. YCIOBHUSl CYIIECTBOBAHHSI JJIEKTPUUYECKOTO TOKA.
Uctounuku Toka. Cuna Toka. ITocTOsTHHBIN TOK.

Hanpsixenune. 3akon OMa 171 yyacTka L.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIbHOE COINPOTUBICHUE BEILIECTBA.
[TocnenoBarenbHOE, apalieIbHOE, CMEIIIAHHOE COCTMHEHUE TPOBOHUKOB.

Pabora »snektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
ANEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYILAsl CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHMKA TOKAa.
3akoHn Oma 11 MOJHOM (3aMKHYTOM) 35ekTprudeckoi nenu. KopoTkoe 3aMbIkaHue.

ONEeKTpOHHAasT  MPOBOAMMOCTh  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS METAILIOB OT TeEMITepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUM TOK B Bakyyme. CBOMCTBA 3IEKTPOHHBIX ITYyUYKOB.

[TonynpoBoHUKHU. CoOcTBeHHas u npuUMecHast MPOBOAUMOCTh
noJynpoBoHUKOB. CBoicTBa p—N-niepexoaa. [lonynpoBoAHUKOBBIE TPUOOPHI.

OJIEKTPUYECKHI TOK B  pacTBOpax M  pacIulaBax  3JIEKTPOJIMTOB.
DIIEKTPOIUTUYECKAS TUCCOUUALMS. DIEKTPOIIU3.
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DJIeKTpUUEeCKHil TOK B razax. CaMOCTOSITEIbHBIM M HECAMOCTOSTEIbHBIN
paspsaa. Momnus. [1nasma.

TexHH4eckrue YCTpPOWCTBA W MPAKTUUECKOE NPUMEHEHHUE: AaMIIEpMETD,
BOJILTMETP, PEOCTaT, HCTOYHUKUA TOKa, OJJEKTpOHArpeBaTelbHbIe MPUOOPHI,
AIIEKTPOOCBETUTETBHBIE TPUOOPHI, TEPMOMETP COMPOTUBJICHUSI, BAKYYMHBIN THO,
TEPMUCTOPBI U (OTOPE3UCTOPHI, MOTYIIPOBOJHUKOBBIN U0/, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenune cuibl TOKa U HAPSIKEHUS.

3aBUCHUMOCTh COINPOTUBIICHUS LHWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
MJIONIAU TTONEPEYHOr0 CEUCHUSI U MaTepHraia.

CmemaHHOe COeTMHEHUE TPOBOJHUKOB.

[IpssMmoe wu3MepeHue JSIEKTPOABHXKYIIEW cuibl. KopoTkoe 3amMblkaHne
rajJbBaHUYECKOIO JIEMEHTA U OL[EHKA BHYTPEHHETO COPOTUBIICHUS.

3aBHCUMOCTh COITPOTUBIICHUS METAJIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoii pa3ps U MpOBOAUMOCTD BO3/1yXa.

OHOCTOPOHHSSA MPOBOJAUMOCTD IMO/IA.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3ydeHune cMEmaHHOro COeIMHEHUS! PE3UCTOPOB.

N3mepenne aneKTpOoABUKYIIEN CUIbI MCTOYHHUKA TOKA U €r0 BHYTPEHHETO
COIPOTHUBJIEHUS.

Habmonenue anexrposusa.

MeknpeaMeTHbIe CBSA3H

Nzyuenune xypca ¢uszuku 6a3oBoro ypoBHs B 10 kiacce OCyIIeCTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypCcamMu MaTE€MAaTHKH,
OMOJIOTUH, XUMUH, reorpaduu U TEXHOJIOTUH.

Meoicnpeomemuvle nowsimusi, CBSI3aHHBIE C M3YyYEHHWEM METOJIOB HAYy4HOTO
MO3HAHUS: SIBICHWE, HAy4YHBIA (akT, rumore3a, (pu3mdeckas BEIUUYMHA, 3aKOH,
TeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIETh, U3BMEPECHHUE.

Mamemamuxa: penieHue CHUCTEMbl ypaBHEHMM, JIMHEWHas (QyHKIUA,
napabona, runepOoiia, UxX rpa@uKu U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKITUU:
CHHYC, KOCHHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKIMUA HA OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB.

buonoecusa: mexannueckoe ABMKEHHE B KHUBOU mpupoje, nuddysus, ocmoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUBI TEILIONEPEIayu, TEIIOBOE PABHOBECHE),
3JIEKTPUYECKUE ABJICHHUS B )KUBOM MPUPOJE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAS Macca, TEIIOBbIE CBOMCTBA TBEPABIX TEJ, KUIAKOCTEU U Ta30B,
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JJIEKTPUYECKHME  CBOWMCTBA  METAJUIOB,  DJIEKTPOJWUTHYECKAs  JUCCOLMALNS,
rajqbBaHUKA.

l'eocpagpus: BnaxHOCTh BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE ABUKEHUN C HCIOIB30BAHUEM MEXaHU3MOB,
y4€T TpEHHMS B TEXHUKE, MOALIMIHWKH, HCIIOJIb30BAaHUE 3aKOHA COXPAHEHUSA
UMITyJIbCca B TEXHUKE (pakeTa, BOJAOMET M JApPYTrHE), JBUrareilb BHYTPEHHETO
cropanusi, naposasi TypOrHa, ObITOBOM XOJIOAWIBHUK, KOHIUIMOHED, TEXHOJIOTUU
IIOJIy4YEHHUs] COBPEMEHHBIX MATEPHAIIOB, B TOM YHCJIE HAHOMATEPUAIIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
KCEPOKC, CTPYVHBIN IIPUHTED, AIEKTPOHAIPEBATEIbHBIE puOOPBHI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, rajbBaHUKA.
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IINTIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
®OU3UKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

OcBoenue ydeOHOro mpeamera «®Pu3nMKa» Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus (0a30BbIM YPOBEHb) JAOJKHO OOECICUUTH JTOCTUKEHHE CIIETYIOIINUX
JUYHOCTHBIX, METAIPEAMETHBIX U TIPESIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHUS y4eOHOro npeaMera « Ou3nkay JTOIKHBI
OTpaXaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaromMXCsl PYKOBOJCTBOBATHCS
chopMHUPOBAaHHOW BHYTPECHHEH TO3WIHMEH JHWYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM/, TO3UTUBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPAIUIMOHHBIM IIEHHOCTSIM POCCUMCKOIro OOIIECTBa, PACIIMPEHUE >KU3HEHHOIO
ONBITA M OMbITA ACATEIBHOCTH B MPOIIECCE peaan3allii OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEIIbHOMN AEATEIBHOCTH, B TOM YUCJIE B YaCTH:

1) rpamaIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKU 00YyYaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPAJULUHUOHHBIX  OOLIECYETOBEYECKUX T'YMAaHUCTUYECKUX U
J€MOKPAaTHUYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JEATEIIbHOCTh B MHTEPECAX TPa’KIaHCKOIO
o0111ecTBa, y4acTBOBAaTh B CAMOYITPaBICHUN B 00pa30BaTENbLHON OpraHu3alluu;

YMEHHUE B3aMMOJEHUCTBOBATH C COUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIUSMUA U HA3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOUN JAEATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS :

c(hOpMHPOBAHHOCTh POCCUMCKON TPaXkKTAHCKON UIEHTUYHOCTH, TAaTPUOTU3MA;

IEHHOCTHOE OTHOIIEHUE K TOCYJAapPCTBEHHBIM CHUMBOJIAM, JOCTHXKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHIECKOTO TIOBEICHHS;

CIIOCOOHOCTh OIIEHHUBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE peEIIeHUs,
OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YMCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHME JINYHOTO BKJIaJIa B IOCTPOCHUE YCTOMYUBOTO Oy AYIEro;

4) 3¢TeTHYECKOr0 BOCTIMTAHMSA:

3CTETUYECKOE OTHOLIECHUE K MUPY, BKIIFOYAsl 3CTETUKY HAyYHOTO TBOPYECTBA,
npucymiero Gpusndeckoi Hayke;

5) TpyA0OBOr0 BOCTIMTAHUSI:
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UHTEPEC K pa3iInyHbIM chepaM MmpodhecCHOHATBHOM NeATENbHOCTH, B TOM
YHCJIE€ CBSA3aHHBIM C (DU3MKOM U TEXHUKOW, YMEHUE COBEPIIATH OCO3ZHAHHBINA BHIOOP
Oynyuieit npodeccuu 1 peain30BbIBATh COOCTBEHHBIC )KU3HEHHBIC TJIAHbL;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 001acTu
(U3MKHU Ha TPOTSKEHUH BCEH KU3HU;

6) IKOJIOrHYECKOr0 BOCIIUTAHUS

c(OPMHUPOBAHHOCTh JKOJIOTMYECKOW KYJIBTYpPbI, OCO3HaHUE TJI00aIbHOTO
XapakTepa 3KOJOTHYECKUX IpobiieM;

IUIAHUPOBAHUE U OCYIIIECTBICHHUE JICUCTBUNA B OKPYKAIOIIECH Cpelie Ha OCHOBE
3HAHUA LIEJIEW YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclUIMpEHHUE OMbITa JEATEIBHOCTH JSKOJOTMYECKOW HAIpaBICHHOCTH HA
OCHOBE UMEIOUINXCS 3HAHUHU 10 (pU3HKeE;

7) HEeHHOCTH HAYYHOT0 MO3HAHMA:

c(OpMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTUs (PU3NUYECKON HAYKU;

OCO3HaHUE LIEHHOCTHM HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B IIpOLECCE
U3y4YeHUS (PU3HKU OCYUIECTBIISITH POEKTHYIO U UCCIEA0BATENBCKYIO IESITEIBHOCTD
UHIMBUIYaJIbHO U B TPYyIIIE.

METAINPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHbIE YUeOHbIE AeiiCTBHUS
ba3oBble JJornueckue a1ecTBUs:
CaMOCTOATENLHO  (OPMYIMpPOBaTh W aKTyaJlW3upoBaTh  MpoOIEeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENEeNATh LEIU JEATEIbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTECPUU HX
JIOCTHIKCHMS,;
BBISIBIISITh ~ 3aKOHOMEPHOCTH M INPOTHBOPEYMS B  PACCMATPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIaH PEIICHUS MPOOJIEMBbI ¢ YUETOM aHAIM3a UMEIOIINXCS
MaTEPUATBHBIX U HEMATEPHUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OLIEHUBATh PUCKU MOCIEACTBUHN AEATEIbHOCTH;
KOOPJAMHUPOBATH U BHITIOIHATE PabOTy B YCIOBHUAX PEaIbHOT'0, BUPTYaJIbHOTO
1 KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIUICHUE MPU PEIICHUH KU3HEHHBIX TPOOJIEM.
ba3oBble uccieaoBarTe/ibCKHe JeiiCTBUA.
BJIAJICTh HAYYHOW TEPMUHOJIOTHEW, KIIOUYEBBIMU IOHSATHUSIMHU W METOJIAMHU
du3nuecKoil HayKu;
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BJIa/IETh HaBBIKAMH Y4eOHO-HCCIIEI0BATEIbCKONW U MPOEKTHOU AESITENbHOCTH
B 00J1acT (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOMCKY
METOJIOB pelIeHusl 3a1ad (PU3MYECKOTO COAEpIKaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJI0B IMO3HAHUS;

BJaJeTh BHUAAMU JIEATEIBHOCTHM 110 IMOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPHPETALNH, NPeoOpa3oBaHUI0O M MPUMEHEHUIO B PAa3IUYHBIX Y4EOHBIX
CUTYaIUsX, B TOM YKCIIEe IPU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1acTU (HDU3HUKY;

BBISIBJISITH NIPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PelIeHNs1, HAXOJUTh apTyMEHTHI JUIs I0Ka3aTeIbCTBA CBOMX
YTBEPXKACHUIA, 3a]]aBaTh MapaMeTPhl U KPUTEPHUH PEIICHUS;

aHAJIM3MPOBATh IOJYYEHHBIE B XOJ€ PEIICHUS 3aJaud pe3yJbTaThl,
KPUTHUYECKU OIICHUBATh WX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OpMyJIMpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3OBATEIbLHOMN
JESTEIbHOCTH, B TOM YHUCJIE IIPU U3YUEHUH (DU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYaIlUsM, OLIEHUBATh MPUOOPETEHHBIHN OIBIT;

YMETh MEPEHOCUTh 3HaHUA 1O (HU3MKE B NPAKTUYECKYIO 0OJacTh
KU3ZHEIESITEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeH;

BBIJIBUTaTh HOBBIE UJIEH, NIPEUIaraTb OPUTHHAIbHbIE OAXO/AbI U PEIICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, AOIYCKAIOIINE aJbTEPHATUBHBIE PELICHUSI.

Pabora ¢ unpopmanmei:

BJa/IeTh HaBBIKAMH MOJIy4€HUs MHPOpMAIUU (U3UUECKOTO COJEp KaHUs U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIbHO OCYLIECTBIIATH IIOMCK, AaHAJU3,
CHUCTeMATHU3alMI0 W HHTEpIpeTalio WH()OpPMALUK Pa3TUYHBIX BUAOB H (HOpM
IpPEICTABJICHHUS;

OLICHHBATh JOCTOBEPHOCTHh UH(POPMALINY;

UCIIONIB30BaTh  CpeACTBA  MH(POPMAIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX
TEXHOJOTHI B PEUICHHH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OPraHU3aI[MOHHBIX
3a]1a4 ¢ COOI0AEHUEM TPEOOBAHNN SPrOHOMUKH, TEXHUKH 0€3011aCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBbIX W STUYECKHMX HOPM, HOPM HH(OPMALMOHHOU
0e30MacHOCTH;

co37aBaTh TEKCThl (PU3MUECKOTO COAEpKaHUS B PazIMYHBIX (opmarax ¢
y4€TOM Ha3zHa4eHUsI MHPOPMALUH U LIEIEBON ayUTOPHUH, BBIOMpPAs ONTUMAIbHYIO
(opMy npeacTaBIeHUS U BU3yaTU3allUu.

KoMMyHHKaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC JCHCTBHSA:
OCYIIECTBIISATH OOIIEHNE Ha ypOKaX (PU3UKH U BO BHE-YPOUHOU ACSITENbHOCTH;
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pacmo3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHTyalldd ©  CMSTYaTh
KOH(JIUKTBL;

Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOK TOYKY 3pPEHHSI C HCHOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

IMMOHUMATh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHON W WHIUBUIYUIBHOU
padoThI;

BBIOMpATh TEMAaTUKYy U METOAbl COBMECTHBIX JEHUCTBUH ¢ Y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEH KKIOTO WICHA KOJUIEKTUBA;

MPUHUMATh I1EJIM  COBMECTHOM  JESITEIbHOCTH, OpPraHU30BBIBATH U
KOOPJAWHUPOBATh JACHUCTBUA MO €€ MNOCTHXEHUIO: COCTABIJISITH IUIAH JEHWCTBUM,
pacmpenensiaTb pojd ¢ Y4€TOM MHEHHMH YYacCTHHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM pabOTHI;

OIICHUBAThH KaYECTBO CBOETO BKJIA/Ia M KAXKIOTO YIACTHHKA KOMAH I B OOIITHI
pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npemiaraTb HOBBIE MPOEKTHI, OLICHWBATh HJAEU C IIO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

OCYWIECTBJISITh MMO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3IMYHBIX
CUTYyalUsIX, IPOSIBIIATH TBOPUECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eliCTBUSA
Camoopranusanus:

CaMOCTOATENILHO OCYIIECTBIISATh MO3HABATENBHYIO JCSITEIBHOCTh B 00JACTH
GU3MKH W acCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYITUPOBATH
COOCTBEHHEBIC 33J1a4H;

CaMOCTOSITENIbHO COCTABJIATh IUIAH PEIICHUS PACUETHBIX W KauyeCTBEHHBIX
3a/1a4, TJIaH BBITIOJHEHUS MPAKTUYECKONW padOTHI C YYETOM HMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEATNIOYTEHUI;

NABAaTh OLIEHKY HOBBIM CHUTYAILIUSIM;

pacHIMpsITh paMKH Y4€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPETOYTCHUIH;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTUpPOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTbH 34 PEILIECHHUE;

OLICHUBATh TPUOOPETEHHBIN OIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO JPYAUIMH B 00JaCTH
(bu3HUKH, TOCTOSHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJ/Ib, SMOLMOHAJIbHbIA HHTEJJICKT:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsiM, BHOCUTh KOPPEKTHUBBHI B JICSITEIHHOCTD,

OIIEHUBAaTh COOTBETCTBUE PE3YyJIbTATOB LEISAM;
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BIAJCTh HABBIKAMH  TIO3HABATEIHHON  pedieKCMM  KaK  OCO3HAHUS
COBEpIIACMbIX JEUCTBHUH M MBICTUTEIBHBIX TIPOIECCOB, WX PE3yIbTATOB U
OCHOBAHHM;

UCTIONIb30BaTh MPUEMBI PeQIIEKCHH TSI OLIEHKH CHUTYAIlHH, BHIOOpa BEPHOTO
perieHus;

YMETh OIIEHUBATh PUCKHM W CBOCBPEMEHHO IPUHUMATH PEIICHUS IO HX
CHUIKEHUIO;

OPUHUMATh MOTHBBI W apPryMEHTHl JPYTUX IMpPU aHaIM3e pe3yJbTaTOB
NeSITeTbHOCTH,

PUHUMATH Ce0sl, TOHUMasi CBOU HEJOCTATKH M JIOCTOMHCTBA,;

NPUHUMATh MOTHMBBI M apTryMEHTHl JPYTHX TpU aHAIW3e pPe3yJbTaToB
NeSITeTbHOCTH;

PU3HABATh CBOE MPABO M MPABO APYTHX HA OMIUOKH.

B mporiecce nocTukeHNS IMYHOCTHBIX PE3YIBTATOB OCBOCHHUS ITPOTPAMMBI 10
dbu3uke IS YpOBHA CpeaHero ooOmero oOpa3oBaHUS Yy  OO0yYarOIIMXCS
COBEPILIEHCTBYETCSA HYMOIMOHATBHBIH UHTEJICKT, IIPEAoIararoIni
c(hOpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIFOYAIOIIETO CITIOCOOHOCTh TOHMMATh CBOE AMOIMOHATBHOE
COCTOSTHUE, BUJICTh HAIIPABIICHUS PA3BUTUS COOCTBEHHOW 3MOIMOHAILHOU ChepHl,
OBITH YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUSA, BKIIFOYAIONIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJACHHE, CIIOCOOHOCTH aJanTHPOBAThCI K
AMOIIMOHAIBHBIM U3MEHEHHSIM U MPOSIBISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIOYAIONIECH CTPEMIICHHE K JOCTIKCHUIO TIENH |
yCrexy, ONTUMHU3M, WHHUIMATHUBHOCTh, YMEHHE IEHCTBOBATh WMCXOJS W3 CBOUX
BO3MO>XHOCTEH;

SMMATHH, BKIFOYAIONICH CTOCOOHOCTh TTOHUMATh 3MOITMOHATIFHOE COCTOSIHHE
JIPYTUX, YYUTHIBATh €r0 TPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K
COUYYBCTBHIO U COTIEPEIKUBAHUIO;

COILIMATILHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTH BBHICTPAaWBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMU, 3a00TUTKCS, MPOSIBIIATH HHTEPEC U pa3peniaTh KOHOIUKTHI.

HNPEIMETHBIE PE3YJbTATDI
K koniy oOyuenus B 10 kJiacce rpeiMeTHble pe3yJIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUM:
JEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MHUpPaA, B Pa3BUTUU COBPEMEHHOU TEXHUKU H
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOAEH;
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YUUTBHIBaTh TPAHUIBl MPUMEHEHUS HW3YUYCHHBIX (U3UYECKUX MOJeIeH:
MaTepHualibHas TOYKa, MHEpLUUalbHas cUcTeMa OTCu€ra, a0COIIOTHO TBEPAOE TEIO,
UJICAIBHBIN Ta3, MOJEIM CTPOCHHS Ta30B, )KUIAKOCTEH W TBEPABIX TEJ, TOUYCUHBIN
AIIEKTPUYECKUH 3apsii IPpU pelieHnu GU3NYECKUX 3a/1a4;

pacrno3HaBaTh (PU3NYECKUE SIBICHUS (IIPOLECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETHUYECKON TEOPUHM CTPOECHUS BEIIECTBA U
ANEKTPOAUHAMUKHN: PABHOMEPHOE U PABHOYCKOPEHHOE NIPSMOJIMHENHOE IBUKEHNUE,
cBOOOIHOE MMaJieHUe TeJl, JIBUKEHHE MO OKPYKHOCTH, MHEpLUs, B3aUMOJEHCTBUE
ten, nuddys3us, OPOYHOBCKOE IBMIKEHUE, CTPOSHUE KUIKOCTEH W TBEPABIX Tell,
U3MEHEeHHEe Oo0bEMa Tel MpU HarpeBaHUU (OXJIAKIEHUH), TEIUIOBOE PABHOBECHE,
UCIIApEHHUE, KOHJEHCALWsA, IUIABICHUE, KPUCTAIIM3AlMsA, KUIIEHHUE, BIAXHOCTb
BO3/lyXa, ITOBBIIICHUE JABJICHMS Ia3a IPU €r0 HAarpeBaHUM B 3aKPBITOM COCYIE,
CBSI3b MEXIY ITapaMeTpaMM COCTOSIHUA Ta3a B M30IPOLECCaX, JJIEKTPU3ALMSA TEl,
B3aMMOJICHICTBHUE 3aPAJIOB;

ONMCHIBaTh MEXAHWYECKOE JIBUKEHHUE, HUCIIONB3Yysl (PU3NUECKUE BEIUYUHBL:
KOOpAMHATa, IyTh, IEPEMELIEHUEe, CKOPOCTh, YCKOpEHHEe, Macca Tella, CHIIa,
UMITYJIbC T€JIa, KUHETUYECKasl dHEPIUs, MOTEHUHUAIBHAS DHEPIUs, MEXaHW4YeCKas
paboTa, MexaHUYecKas MOIIHOCTh; NpPH OINUCAHWU MPABUIBHO TPAKTOBATH
(U3NYECKUI CMBICI HCHOJB3YEMBIX BEJIMYMH, UX OOO3HAYEHUS W EIUHUIIBL,
HaXoAUTh (HOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYHUHY C JAPYTUMHU
BEJINYNHAMY;

ONUCHIBATh WM3YYEHHBIE TEIJIOBBIE CBOMCTBA TEN W TEIUIOBBIE SBICHUS,
UCHONB3Ysl (U3MUECKHe BEJIMYMHBI: JaBJICHHE Tra3a, TeMIeparypa, CpeaHss
KMHETUYECKash HEPIUsl XaOTUYECKOI0 JIBW)KEHHUS MOJIEKYJ, CPEAHEKBaapaTU4YHAas
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSA JHEprus, padbora rasa,
KO3 (OUIIMEHT TMOJEe3HOTO JEWCTBHUS TEIUIOBOTO JBHUraTess; NpH ONUCAaHUU
IOPaBWJIBHO TPAaKTOBaTh (UBUYECKUH CMBICI HCMOJIb3YEMbIX BEJIMYMH, HX
0003HAYeHUsI W €IWHUIBI, HAXOAUTHh (HOPMYINbI, CBS3BIBAIOIIME JAHHYIO
(pU3HYECKYIO BEIUYMHY C IPYTHUMH BEJIMYUHAM;

OIUCHIBATh U3YYCHHBIE JJICKTPUYECKUE CBOWCTBA BEIIECTBA U DJIEKTPUYECKUE
ABJIEHUS (IIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIUYUHBL: JJIEKTPUUYECKUN 3apsii,
ANEKTPUYECKOE T0JIE, HAIPSDKEHHOCTD MOJIA, MIOTEHIMAN, Pa3HOCTh ITOTEHIHAJIOB;
Opy ONHCAHWM TMPABWIBHO TPAKTOBATh (PU3MYECKHM CMBICI HCIOJIb3yEMBbIX
BEJIMYMH, MX OOO3HAUEHMs] U EIUHMIIBI; YKa3blBaThb (POPMYJIbI, CBS3bIBAIOLINE
JaHHYIO (PU3MYECKYIO0 BETUUYHMHY C IPYTMMH BEIMYMHAMY;

aHAJIU3UPOBATh (PU3MUYECKHE MPOLECCHl U SABJICHMS, UCIOIb3Ys (PU3MUECKUE
3aKOHBI U MPUHLHUIBL: 3aKOH BceMupHoOro Tsrotenus, |, |1 u 11l 3akons HeroTona,
3aKOH COXpPAaHEHMS MEXAHUYECKOM DJHEPIUM, 3aKOH COXPAHEHHs HMILYJIbCa,
IPUHLAIN CYNEPIO3ULAA CWI, IPHUHIMUII PAaBHONPABUS HHEPLUAIBHBIX CHUCTEM
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OTCU€Ta, MOJICKYJISIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOEHHUS BEIIECTBA, I'a30BbIC
3aKOHBI, CBSI3b CpeJIHE KMHETUUYECKON IHEPTUM TEIJIOBOTO JABUKEHUSI MOJIEKYII C
aOCOJIFOTHOM TemmepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHCHUS
ANEKTPUYECKOTO 3apsna, 3akoH KyioHa, Mpu 3TOM pa3ivyarh CIOBECHYIO
(bOopMyIHPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BhIpaKEHWE W YCIIOBUA (TPaHUIIbI,
00J1aCTH) NPUMEHUMOCTH;

O0OBSICHSATH OCHOBHBIE MPUHITUIIBI IEHCTBUS MAITUH, MPUOOPOB U TEXHUUYECKHUX
YCTPOMNCTB; pa3iuyaTh YCJIOBHS MX O€30MaCHOTO MCIOJIB30BAHUS B MOBCEIHEBHOU
KU3HU;

BBITIOJTHATh JKCIEPUMEHTHI MO MCCIECIOBaHUIO (DU3UUECKUX SBJICHUN W
MPOLIECCOB C HCIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX H3MEPEHUH, MpPHU 3TOM
dbopmyIMpoBaTh MpoOIEMy/3a/1ady ¥ THIIOTE3y YUeOHOTO IKCIIEPUMEHTa, COOMPAThH
YCTAHOBKY M3 MPEIJIOKEHHOI0 000py10BaHUs, TPOBOAUTH OMBIT U (POPMYIUPOBATH
BBIBO/IbI;

OCYUIECTBJISITh MPSIMbIe U KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEIUYMH, IPU
ATOM BBIOMpATh ONTUMAJIbHBIA CIHOCOO M3MEPEHUsS W HUCIOJIb30BaTh W3BECTHHIC
METO/bl OLIEHKHU MOI'PEIIHOCTEN N3MEPEHNM;

UCCIIEIOBATh  3aBUCUMOCTA  MeXAYy  (U3UYECKUMHU  BEIMYMHAMU  C
UCIIOJIb30BAaHUEM MPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
buKcHpoBaTh PE3yNbTATHl MOJTYYCHHONW 3aBUCUMOCTH (PU3NUECKUX BETUYNH B BUJIC
Ta0auI U TpauKOB, €JIaTh BBIBOABI 10 PE3YIbTaTaM UCCIIECIOBAHUS;

cobroaaTh npaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEIOBAHUN B
paMKax y4eOHOTro OSKCIEpPUMEHTa, Y4YeOHO-MCCIENOBATENBLCKOW U TMPOEKTHOM
JESATETPHOCTH C HCIOJIB30BAaHHEM H3MEPUTEITHHBIX YCTPOWCTB M JIaDOPATOPHOTO
000pyA0BaHU4;

pemiaTh pacuéTHbIC 3aa4d C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCTIOJIBb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHajn3a yCIOBUS 3a7a4d
BEIOWPATh (PU3UYECKYIO MOJECIb, BBIACHATh (PU3NUYECKHE BEIMUMHBI U (hOPMYIIHI,
HEOOXOMMBbIE JJisl €€ pElIeHUs], MPOBOJUTh PacyE€Thl U OLICHUBATH PEATbHOCTH
MOJIyYEeHHOr0 3HaUeHHs (U3MUECKON BEJTMYNHBI,

peniaTh KaueCTBEHHbBIC 3a/1a4d: BRICTPAUBAThH JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY pPACCYKIEHUH C ONOpPOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzuYeckue sIBICHNUS,

UCIIOJIB30BATh MTPH PEIICHUH YYEOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMAIIUOHHBIE
TE€XHOJIOTUU [IJIsl TOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALUN U TPEACTABICHUS
y4eOHOH M HAy4YHO-NIONMYJSIPHOM MH(GOPMALMK, IOJIYYEHHOM W3 pa3InyHbIX
HMCTOYHUKOB, KPUTUUYECKHU aHATM3UPOBATH MOJy4aeMyto HHGOPMAIIUIO;
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IPUBOJIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKU, O0BICHEHHE MTPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHI;

UCITIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3HUKE B TOBCEAHEBHOM KU3HU TS
oOecrieueHns 0€30MAaCHOCTH TPU OOpallleHnd ¢ TPUOOpaMU M TEXHUYECKUMHU
YCTPOMCTBAMH, JJIsI COXPAHEHHS 3J0POBbSI U COOIIOJICHUSI HOPM SKOJOTHYECKOTO
IOBEJICHUA B OKPYKAIOLIEH CpeE;

paboTath B TpYIIE C BHIOJIHEHUEM pPa3JIMYHBIX COIMAIBHBIX POJICH,
IUIAHUPOBATh PadOTy TPYIIBI, PAIMOHAIBHO pACHPENeNsaTh OOS3aHHOCTU U
MJIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIlUsX, aJ€KBATHO OICHUBATH
BKJIaJl K&KJIOTO U3 YYaCTHUKOB IPYIIIbI B PEIICHUE PACCMATPUBAEMOM IPOOIEMBI.

K koniy o0ydenus B 11 kiiacce mpeaMeTHbIE pe3yIbTaThl HA 0a30BOM yPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YHAFOIIIMXCS YMEHUN:

JEMOHCTPUPOBATh Ha MpPUMEpax pojiib U MECTO (Pu3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAy4yHOM KapTUHbBI MHpA, B Pa3BUTHUU COBPEMEHHOW TEXHHUKH U
TEXHOJIOTUH, B NPAKTUYECKON IEATEIbHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
(u3HYECcKOi KapTUHBI MUDA;

YUUTHIBATh TPAHUIIBI TPUMEHEHHS U3YYCHHBIX (DU3UYECKUX MOJCIICH:
TOYEYHBIN JEKTPUUYECKUIN 3apsi, Jy4 CBETa, TOUCUHbIN UCTOYHUK CBETA, sI€pHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO f]ipa MPHU pelieHUuU (PU3NYECKUX
3ajay;

pacro3HaBath (U3UYECKHUE SBJICHUS (MPOLECChI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJIMHAMUKHN U KBAaHTOBOW (DU3MKU: DJIEKTpUUECKasi MPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE JEHCTBUSl TOKA, B3aUMOJICUCTBUE
MAarHUTOB, JJICKTPOMarHuTHas WHAYKIUS, JACHCTBUE MAarHUTHOrO TIOJSI Ha
MPOBOJHUK C TOKOM M JBIDXKYIIUWUCS 3apsif, AJIEKTPOMarHUTHBIE KoJieOaHUS U
BOJIHBI, TPSIMOJIMHEWHOE PaCIpPOCTPAHCHHE CBETa, OTPaKECHHE, MPEIOMIICHUE,
uaTepbepeHys, audpaknus W TOMAPU3AIMS  CBETa, JHUCIEPCUS CBETa,
dboTornekTpudeckuii 3gdext (porordPdekT), cBeTOBOE AaBICHUE, BOSHUKHOBEHUE
JUHENYaToro CreKkTpa aroMa BOJIOPOJA, €CTECTBEHHas U MCKYCCTBEHHas

PaaOaKTUBHOCTD;
ONKCHIBaTh W3YYEHHBIE CBOMCTBA BELIECTBA (DJEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOAUMOCTH  Pa3iIMYHBIX  Cpel) U

AJICKTPOMArHUTHBIC SIBIICHUS (IPOIECCHI), HUCTOJIB3Ys (U3UYECKUE BEIIUYUHBI:
AJIEKTPUYECKUN 3apsij], Cujia TOKa, DJIEKTPUUECKOE HaIpsKEHHUE, AIEKTPUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIIMAIOB, JIEKTPOJBHKYINAsl Cuiia, padoTa TOKa,
WHIYKIMST MAarHUTHOTO TMOJsi, cwia Awmmepa, cuia JlopeHia, WHIyKTUBHOCTb
KaTYIIIKW, SHEPrus JJIEKTPUUYECKOTO M MArHUTHOTO IOJieH, MEPHOoJl M YacToTa
KojJeOaHuii B KojebaTeIbHOM KOHTYpE, 3apsiji M CHjla TOKa B IpoIecce
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TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOsSHUE U
ONTUYECKasl CWJIa JIMH3BI, NMPU ONUCAHUU NPABUIBLHO TPAKTOBATh (PU3MUECKUUN
CMBICI UCIOJB3YEMBIX BEJIMYMH, HX OOO3HAYCHUS U €AUHUIILI, YKa3bIBaTh
(bopMyIIbl, CBA3BIBAIOIINE TAHHYIO (U3UUECKYIO BETUYMHY C APYTUMH BETUYUHAMY;

ONUCHIBATh W3YUYCHHBIE KBAHTOBBIE SBICHUS M TMPOLECCHl, HCIOIb3YS
dbu3uYecKkre BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U
4acTOTa CBETA, SHEPTUs U UMIYJIbC (POTOHA, MEPUO TOJIypaciiaga, SHEPrus CBSI3U
aTOMHBIX fJIep, MPU OIMCAHUU TPABWIBHO TPAKTOBATh (PU3UYECKUIA CMBICT
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHWS W €IWHUIIBI, YKa3bIiBaTh (HOPMYIIHI,
CBA3BIBAIOUIME JIaHHYIO (DU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIUYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBI,

aHAIM3UPOBaTh (PU3MUECKHUE MPOIECChl U SBIICHUS, UCIIONB3Yys (U3MUECKHE
3aKOHBI U MPUHLUNBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOTO U MapalIeIbHOTO
COCIMHEHUs] MPOBOJHUKOB, 3aKOH J[oyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
UHIYKIUHU, 3aKOH MPSIMOJMHEHHOTO PaciupOCTpaHEHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJOMIICHUSI CBETa, ypaBHeHHe OWHInTeiHa /st doTtodrddexra,
3aKOH COXPaHEHUs JHEPruu, 3aKOH COXPAHEHHUsI MUMITYyJIbCa, 3aKOH COXPAaHEHUS
ANEKTPUUECKOr0 3apsiia, 3aKOH COXPaHEHHUs MacCOBOTO YHCIA, MOCTydaTrshl bopa,
3aKOH PaJIMOAKTHUBHOTO pacmnaja, Mpu 3TOM pa3linyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHAa, €ro MaTeMaTU4YeCKO€ BBIPAKEHHE M YCIOBHUS (TPaHUIIBI, OOJACTH)
IPUMEHUMOCTH;

OTIPE/ICIISITh HAMPABJICHUE BEKTOPA WHIYKIIMM MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuJibl AMmIiepa u cuiibl JIopeHua;

CTPOUTHh W OMHCHIBaTh M300pPAKEHHUE, CO3/1aBaEMOE IIJIOCKUM 3€pKajioM,
TOHKOM JINH30M;

BBITIOJTHATh OKCIEPUMEHTHI 0 MCCICIOBAHUIO (PU3UUECKUX SBJICHUN W
IPOLIECCOB C HCIIOJIb30BAHUEM TMPSMBIX W KOCBEHHBIX HW3MEPEHUMN: MPU ITOM
dbopMynrpoBaTh MpodIIEeMy/3a1ady U TUIOTE3Y YI4eOHOTO AKCIIEPUMEHTA, COOMPATh
YCTAHOBKY M3 MPEIJIOKEHHOI0 000pYy10BaHUS, TPOBOJAUTH OMBIT U (POPMYIUPOBATH
BBIBOJIBL;

OCYUIIECTBJISITh MPSIMbIE U KOCBEHHBbIE U3MEPEHUST (U3UUECKUX BEIUYUH, MIPU
ATOM BBIOMpATh ONTHUMAJIBHBIA CINOCOO0 M3MEPEHUS W HUCIOJIh30BaTh W3BECTHBIC
METO/IbI OLICHKHU MOTPEIIHOCTEH U3MEPEHUI;

UCCJIeI0BATh 3aBUCUMOCTH (PM3MUECKUX BEJIIMYUH C UCIOJIB30BAHUEM MPSIMbIX
U3MEPEHUI: TPU STOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHUPOBATH PE3yJbTAThI
NOJIyYEHHOW 3aBUCHMOCTH (DU3MYECKUX BEIMYMH B BHUAE TaOMUL U TpadHKOB,
JenaTh BBIBOJIBI MO pe3yJibTaTaM UCCIIeI0BaHuUS,

coOmo/1aTh MpaBmiia 6€30MacHOro TpyJa MpU MPOBEACHUU HCCIIEJOBAaHUMN B
paMKax y4eOHOTro OSKCIEPUMEHTa, Y4eOHO-MCCIENOBATENLCKOW U TMPOEKTHOM
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JIESATETLHOCTH C HMCIOJIB30BAaHUEM H3MEPUTEITHHBIX YCTPOWCTB M JIADOPATOPHOTO
000pyA0BaHuU4;

pemiaTh pacu€THbIC 3aJa4d C SIBHO 3aJaHHOM (DU3UYECKOM MOJIENbIO,
UCTIOJIBb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJu3a YCJIOBHS 3a/1a4u
BBIONPATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3UUECKHE BEIUYMHBI U (HOPMYJIBI,
HEOOXOAUMBbIE I €€ PEelIeHHs, TPOBOJUTh PACUYEThl U OLIEHUBATh PEATbHOCTH
MOJIYYEeHHOr0 3HAaYeHHs (PU3MUECKON BEJIMUMHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BHICTPAUBATh JJOTMUYECKU HEMPOTUBOPEUNBYIO
LEMOYKY PACCYKIEHUN C OINOpPOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3uYecKue sIBJICHNUS,

UCIIOJIB30BATh MIPH PEIICHUH YYEOHBIX 3a/1a4 COBPEMEHHbIE UH(POPMAIIUOHHBIE
TEXHOJIOTUU [IJIsl TOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALUN U TPEACTABICHUS
y4eOHOH M HAy4YHO-TIONMYJISIPHOM HWH(MOPMALMH, IOJIYYEHHOW W3 pa3IMYHbIX
MCTOYHUKOB, KPUTHYECKH aHAIU3UPOBATH MOJTy4aeMyI0 HH(POPMaLUIO;

OOBSACHATH TMPUHIUIBI JEHCTBUS MAallluH, TNPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3invarh yCJIOBHS MX O€30MaCHOTO MCIOJIb30BAHUS B MMOBCEIHEBHOU
KU3HU;

MPUBOJIUTH MPUMEPHI BKJIaJla POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3HUKOB B
pa3BUTHE HAayKHU, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE
TEXHUKU U TEXHOJIOTHUH;

UCITI0JIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3HKE B NOBCETHEBHOM KU3HU JJIS
oOecrieueHuss 0€30MAaCHOCTH MpU OOpallleHWu € TpUOOpaMu U TEXHUYECKUMHU
yCTpOMCTBaMH, JIJIsl COXPAHEHUs 3/10pPOBbs U COOJIIOJIEHUS HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPY>KaIOIIEH Cpee;

paboTaTh B Trpynmne C BHINOJHEHUEM Pa3IMYHBIX COIUAIBHBIX PpOJIEH,
IUIAaHUPOBATh padOTy TPYyIIbl, PAUOHAIBHO pACHPENesiTh OO0S3aHHOCTU U
IJJAHUPOBATH AESATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATH
BKJIaJl K&KJIOTO U3 YYACTHUKOB I'PYIIIBI B PELICHUE PaCCMaTPUBAEMOM IPOOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
N KoauyecTBo yacoB DJIeKTPOHHBIE
; HaumeHnoBaHue pa3ieioB u Ipakruyec | (uuppoBbIe)
n/ KonTpoabu
TeM NMPOrpamMMbl Bcero KHe o0pa3oBaTe/bHbIE
n ble padoThI
padoTsbl pecypcol
Pa3znen 1. PUSUKA U METO/IbI HAYUYHOI'O ITO3HAHMUSI
®du3uKa 1 METObI HAYYHOTO bubmorexa TIOK
1.1 Y 2 https://m.edsoo.ru/7f41bf7
TTO3HAHUS »
Utoro no pazneny 2
Pa3znen 2. MEXAHUKA
bubanoreka LJOK
2.1 Kunematuka 5 https://m.edsoo.ru/7f41bf7
2
bubmuorexa [JOK
2.2 JlnHamuka 7 https://m.edsoo.ru/7f41bf7
2
3aKOHBI COXpaHEHUS B bubmorexa HOK
2.3 P 6 1 1 https://m.edsoo.ru/7f41bf7
MEXaHHUKE »
Hroro no paszneny 18

Pa3nes 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMHUKA

OCHOBBI MOJICKYJISIPHO- bubsmorexa [JOK
3.1 . Y2IP 9 1 https://m.edsoo.ru/7f41bf7
KHHETHYECKOW TEOPHU »
but6mmoreka [IOK
3.2 OCHOBBI TEpPMOJIUHAMUKHI 10 1 https://m.edsoo.ru/7f41bf7
2
ArperaTHbl€ COCTOSIHUS bubnuorexa LIOK
3.3 BeniecTBa. Pa3zoBbie 5 https://m.edsoo.ru/7f41bf7
HEPEXO/IBI 2
Hroro no pazaeny 24
Pa3nen 4. DJIEKTPOJUHAMUKA
bu6nunorexa [IOK
4.1 DnexTpocTaThKa 10 1 https://m.edsoo.ru/7f41bf7

2
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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
https://m.edsoo.ru/7f41bf72

[TocTosTHHBIN PNEKTPUUECKUIA bubmmoreka [JOK
4.2 TOK. TOKHU B pa3au4HbIX 12 https://m.edsoo.ru/7f41bf7
cpenax 2
Hroro mo pazaeny 22
PezepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOI'PAMME
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https://m.edsoo.ru/7f41bf72

ITOYPOYHOE INTAHUPOBAHMUE

10 KJIACC
KoJsmnuyecTBo yacos DJIeKTPOHHbIE
Ne Hara
KonTtpousb IMpakTnye uugposkie
n/ | Tema ypoka Bce U3Yy4YeH
I ro HbIE cKHe st o0pa3oBaTeIbHbI
padoTsbl padoTsbI € pecypchl
duznka —
HayKa o
HPHPOAE. Bu6moreka IJOK
1 Hay-sie 1 04.09.2 | https://m.edsoo.ru/ff
METORT 023 03262
MO3HAHUS
OKPYKaFOIIIeTo
Mupa
Ponp 1 mecTo
(bu3uKH B
¢dbopMUpoBaHUU
COBPEMEHHOM bubnmnorexa HOK
2 HaY4YHOH 1 08.09.2 | https://m.edsoo.ru/ff
KapTHHBI MUPA, 023 0c33e6
B MMPAKTUYECKOMN
JeSTSIIBHOCTH
oAen
Mexanuueckoe
JBUKECHHUE.
OTHOCHUTENBHOC
Tb bu6mmorexa [IOK
3 MEXaHUYECKOTO 1 11.09.2 | https://m.edsoo.ru/ff
JIBYKCHMS. 023 0c3508
[Tepemenienue,
CKOpPOCTb,
YCKOpEHHE
PaBHOMepHOE bubnmnoreka [JOK
4 psMOJIMHEITHOe 1 15.09.2 | https://m.edsoo.ru/ff
IIBIOKEHHE 023 0c3620
PaBHOyCKOpeHH
e bu6muoreka [IOK
5 . 1 18.09.2 https://m.edsoo.ru/ff
psIMOJIUHEITHOE 023 0c37%
JBUKECHHE
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https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e

CBobOomHOEe

MmacHHUeE. bu6nunoreka [IOK
6 Yckopenue 22.09.2 https://m.edsoo.ru/ff
cBOOOIHOTO 023 0c39cc
raieHus
Kpusonuneiinoe
JIBHOKCHUE.
TBHsKeHme bu6mmorexa [IOK
7 MaTepHATEHOI 25.09.2 https://m.edsoo.ru/ff
023 Oc3ada
TOYKH I10
OKPYKHOCTH
[Tpuatnn
OTHOCHTEIBLHOCT
u I'anumest.
VHepimanbHbie butmmoreka [IOK
8 CHCTOMLL 29.09.2 https://m.edsoo.ru/ff
023 0c3be8
OTCYETa.
[TepBbIii 3aK0H
Hrrotona
Macca Tena.
Cuna. [Ipuniun
EZITI})BHT(;T;HH bubmorexa [JOK
9 saxor HEfoToHa 02.10.2 https://m.edsoo.ru/ff
023 0c3be8
IS
MaTepuaabHOU
TOYKHU
Tpernii 3ak0H
HboToHa st but6mmoreka [IOK
10 MATEpHATEHEX 06.10.2 https://m.edsoo.ru/ff
023 0c3be8
TOYCK
3akoH
BCEMHUPHOTO
TSATOTCHHSL. bu6nuorexa [IOK
11 Cuna TSKeCTH. 09.10.2 https://m.edsoo.ru/ff
[TepBas 023 0c3d00
KOCMUYeCKast
CKOPOCTh
Cuia
bu6mmorexa [IOK
12 YUPYroctH. 13.10.2 https://m.edsoo.ru/ff
3akon ['yka. 023 0c3e18
Bec Tema
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https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18

13

Cuna tpeHus.
Koadduument
TpeHus. Cuina
COIIPOTHUBIICHUS
NIPU JIBIKCHHUN
TEeNa B
KHUJIKOCTH WIIH
rase

16.10.2
023

bubmnoreka LIOK
https://m.edsoo.ru/ff
0c3f76

14

15

[ToctynarenbHo
eu
BpAILIATEIbHOE
JIBHOKCHHUE
a0COJIFOTHO
TBEPJIOTO TENA.
MOMEHT CHITBI.
IInedo cumbl.
YcnoBus
paBHOBECHS
TBEPAOIO TeNa

Nmmnynsc
MaTepuaabHOU
TOYKHU, CUCTEMBI
MaTepuaIbHBIX
Touek. Mmmynbe
CUIIbL. 3aKOH
COXPAaHEHHUS
HMITyJIbCa.
PeaktuBHOE
JIBIDKEHUE

20.10.2
023

23.10.2
023

butmmoreka [JOK
https://m.edsoo.ru/ff
Oc4lab

bubmmorexa [JOK
https://m.edsoo.ru/ff
0c43d6

16

PabGora u
MOIITHOCTb
CHUJIBL.
Kunernueckas
SHEPTHs
MaTepUaIbHON
Touku. Teopema
00 U3MEHEHNU
KHHETHIECKOIT
SHEPTUU

27.10.2
023

butmmoreka [IOK
https://m.edsoo.ru/ff
0c4502

17

ITorennuanpHas
SHEprus.
ITorenmnuannpHas

10.11.2
023

bubmuorexa [JOK
https://m.edsoo.ru/ff
Oc46la
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https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a

SHEPTHS YIPYTO
nehopMupoBaH
HOM MPY>KUHBIL.
ITorennuanbpuas
SHEPTHs TeJa
BOJIM3U
MMOBEPXHOCTHU
3emnu

18

IToTeHManbHEI
eH
HETIOTEHIUAJIHLH
ple cuiibl. CBA3B
paboThI
HEIIOTCHINAIIbH
BIX CHII C
H3MEHEHUEM
MeXaHHUUYECKOM
SHEpruu
CHCTEMBI TE.
3aKkoH
COXpaHEHUS
MEeXaHHUUYECKOM
SHEpruu

13.11.2
023

bubmnoreka IIOK
https://m.edsoo.ru/ff
0c478c

19

JlaboparopHnas
pabota
«MccnenoBanue
CBSI3U PAOOTHI
CHJIBI C
U3MEHECHUEM
MEXaHUYECKOU
SHEpPTUU Tela Ha
npuMepe
pacTsHKeHUs
PE3UHOBOTO
KIyTay

17.11.2
023

20

KonTponbHas
pabora 1o Teme
«Kunemaruka.
JnHamuka.
3aKOHBI
COXpaHEHUs B
MEXaHUKEY

20.11.2
023

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0c4b74
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https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74

21

OcHOBHEBIE
ITOJIOKCHUS
MOJIEKYJISIPHO-
KUHETHYCCKOM
TEOPHH.
bpoynoBckoe
NBIDKEHUE.

Muddysus

24.11.2
023

bubmnoreka LIOK
https://m.edsoo.ru/ff
Oc4dc2

22

Xapakrep
JIBHDKEHUS U
B3aHMOJCHCTBU
sl YaCTHI]
BCIIIECTBA.
Mopenu
CTPOEHUS ra3os,
JKUAKOCTEU U
TBEPABIX TEN

27.11.2
023

23

24

Macca
MOJIEKYIJIL.
KommuecTBo
BEIIIECTRA.
ITocTostnaas
ABorazapo

Temnosoe
paBHOBECHE.
Temneparypa u
€€ U3MEPEHHE.
[MIxana
TEMIIEpaTyp
Lenbcus

01.12.2
023

04.12.2
023

25

WneanpHblii Ta3
B MKT.
OcHoBHOE
ypaBHEHUE
MKT

08.12.2
023

butmmoreka [IOK
https://m.edsoo.ru/ff
Oc4fde

26

AOconroTHas
TeMIeparypa
Kak Mepa
cpenHen
KWHETHYCCKOMN
SHEPTUH
NIBIDKEHUSA

11.12.2
023

bubnuoreka [IOK
https://m.edsoo.ru/ff
0ch11e
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https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e

MOJIEKYIIL.
YpaBHeHue
MenpaeneeBa-
Knaneiipona

27

3aKkoH
JlanbTOHA.
I'azoBnIe
3aKOHBI

15.12.2
023

28

JlaboparopHnas
pabota
«HccaenoBanue
3aBHCHUMOCTH
MEXIy
napamMeTpamu
COCTOSIHUSI
Pa3pe’KEHHOTO
raza»

18.12.2
023

29

Nzonporieccol B
HJIcaJIbHOM Ta3e
U UX
rpaguieckoe
MpeACTaBICHUE

22.12.2
023

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0c570e

30

BryTtpeHnHss
SHEPTHs
TepMOJAMHAMUYE
CKOH CHCTEMEI U
CITOCOOBI €€
H3MECHCHHUS.
KomnuectBo
TEILJIOTHI U
pabora.
BuyTpennsis
SHEPTHs
OJHOATOMHOT'O
HJICaJIbHOTO
rasa

25.12.2
023

but6mmoreka [IOK
https://m.edsoo.ru/ff
0c5952

31

Bunbr
TeIIonepeaun

29.12.2
023

butmmoreka [IOK
https://m.edsoo.ru/ff
0c5c36

32

VY nenrHas
TEIUIOEMKOCTD
BEIIECTBA.

12.01.2
024

butmmoreka [IOK
https://m.edsoo.ru/ff
0c5¢36
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https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

KomngectBo
TEIUIOTHI TIPU
Teruionepeaaye.
Anma0aTHBIA
IPOIIECcC

IlepBb1it 3aK0H

TEPMOJUHAMUK bubmuoreka LIOK
33 U U ero 15.01.2 | https://m.edsoo.ru/ff
MIPUMEHEHHE K 024 Ocbefc
U30MpoIeccam
HeobpaTumocts
MPOIIECCOB B
——— bubmnoreka LIOK
34 Bropoii 3aKon 19.01.2 | https://m.edsoo.ru/ff
024 0c6230
TEPMOTUHAMUK
u
[TpuHIMnI
. bu6nuorexa [IOK
35 ?(?;[T::;P(I)Boﬁ 22.01.2 | https://m.edsoo.ru/ff
024 0c600a
MAIITHHBI
36 H“Kljzrlfapm " 26.01.2
ero KIIA 024
DKOJIOTHUECKHUE
g7 | [poOICMEI 29.01.2
TETUIO3HEPTETHK 024
"
O0606maromui
ypOK
«MonekynsipHas bu6mmoteka [IOK
38 ¢busnka. 02.02.2 https://m.edsoo.ru/ff
OcHOBEI 024 0c6938
TEPMOTUHAMUK
u»
KonTponbHas
pabora 1o Teme
«MonekynsipHas bubnuorexa [JOK
39 ¢duzuka. 05.02.2 https://m.edsoo.ru/ff
OCHOBEI 024 0c6a50
TEPMOIUHAMHK

nm»
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https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
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https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
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[TapooOpazoBan

He u bu6nunoreka [IOK
40 KOHJICHCAIIHS. 09.02.2 https://m.edsoo.ru/ff
Hcnapenue n 024 0c63b6
KUIICHUE
AOcontoTHas u
OTHOCHTEJIbHAS
BIAKHOCTE bu6mmorexa [IOK
41 BosIyXa 12.02.2 https://m.edsoo.ru/ff
) 024 0c64d8
HacoimeHnabIi
nap
Trépnoe teno.
Kpucranmmaeck
ve 1 aMopQHBIE
Tena.
AHnzorponus bubmuoreka [JOK
42 CBOMCTB 16.02.2 https://m.edsoo.ru/ff
KPHUCTAIJIOB. 024 0c65f0
Knnokne
KPHUCTAILIBL.
CoBpeMeHHbIE
MaTepHUabl
[LraBnenue u
KpUCTALTU3AIN
R S— but6mmoreka [IOK
43 TemoTa 19.02.2 https://m.edsoo.ru/ff
024 0c6708
TIJIABJICHUS.
CyOnumarus
VYpaBHeHue bubnmoreka [JOK
44 TEIJIOBOTO 23.02.2 https://m.edsoo.ru/ff
OanaHca 024 0c6820
DIIeKTpu3anus
TeJ.
InexTpHuCCKuii bubmuoreka [IOK
45 sapan. Jlsa Bua 26.02.2 | https://m.edsoo.ru/ff
024 Oc6bcc
AIEKTPUIECKUX
3apsaoB
[IpoBOonHUKH,
JIARJIEKTPUKH U bu6nunoreka [IOK
46 MIOJTYTIPOBOTHUK 01.03.2 | https://m.edsoo.ru/ff
M. 3aK0H 024 Oc6bcc
COXPaHCHHS
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AIIEKTPUIECKOTO
3apsiaa

B3aumonencTsu
€ 3aps/10B.
3akon Kymona.

bubmmorexa [JOK

47 T oqeqHLLi 04.03.2 | https://m.edsoo.ru/ff
. 024 Oc6eed
ANEKTPUIECKUI
3apsn
Hanpsioxénaoctb
ANEKTPUICCKOTO
nosist. [Tpunnun bubmmoreka [IOK
48 CYIIEPIIO3UIIH 08.03.2 | https://m.edsoo.ru/ff
ANEKTPUIECCKUX 024 0c6df2
nosneu. Jlnnuu
HANPSHKEHHOCTH
PaGora cun
ANEKTPOCTATHYE
KOO LLOJLL bubnmnoreka [JOK
49 Moremmman 11.03.2 | https://m.edsoo.ru/ff
' 024 0c6f00
Paznoctb
MOTEHIINAJIOB
[IpoBogHUKHN 1
JTIMDJICKTPUKH B
AIEKTPOCTaTUUE bubnmoreka [JOK
50 CKOM IIOJI€. 15.03.2 | https://m.edsoo.ru/ff
JnsnexTpudeck 024 0c7018
ast
MIPOHUIIAEMOCTh
DNeKTPOEMKOCT bubmorexa LOK
51 b. Korercarop 18.03.2 | https://m.edsoo.ru/ff
024 0c7126
DNeKTPOEMKOCT
b TUIOCKOTO
KOHJICHCATODA. bubmuoreka [IOK
52 Seprus 22.03.2 https://m.edsoo.ru/ff
024 0c72c0
3apsKEHHOTO
KOHJICHCATOPA
JlaboparopHnas
53 }?;60” 01.04.2
3Mepe:HI/Ie 024
ANMEKTPOEMKOCT
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u
KOHJIeHcaTopa"

54

[TpyuHIMDO
NEeUCTBHUA U
MIPUMEHEHNE
KOH/ICHCAaTOPOB,
KOIUPOBAIBHOT
0 ammapara,
CTPYHHOTO
MIpUHTEPA.
DNeKTpoCcTaTu4
eCKas 3aIuTa.
3a3eMIIeHHE
3IEKTPONPUOOp
OB

05.04.2
024

55

DneKTpUUeCKUi
TOK, YCIIOBHS
ero

CYyIIIeCTBOBAHUSI.

ITocTossHABIN
Tok. Cuja TokKa.
Hanpsoxenue.
CormpoTuBiieHne
. 3akon OMa
JUISL ydacTka
enu

08.04.2
024

56

ITocnenoBarenn
HOE,
napajiesbHOE,
CMEIIaHHOE
COEIMHEHHE
MIPOBOIHHUKOB.
JlaGopaTtopnast
pabora
«M3yuenue
CMEIIaHHOTO
COEJTMHEHUS
PE3UCTOPOBY

0.5

12.04.2
024

bubmnoreka IIOK
https://m.edsoo.ru/ff
0c74f0

57

PaGora u
MOIIIHOCTD
AIIEKTPHUECKOTO

15.04.2
024

bubmmorexa [JOK
https://m.edsoo.ru/ff
0c7838
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TOKa. 3aKOH
Jxoyns-Jlenua

58

3axkon Oma g
MOJTHOMN
(3aMKHYTOM)
3JIEKTPUYECKON
uenu. Koportkoe
3aMbIKaHUE.
JlaGopaTtopnast
pabota
«3mepenue
OJ1C ucroyHnka
TOKa U €T0
BHYTPEHHET0
COTIPOTUBJICHUS
»

0.5 19.04.2
024

bubmnoreka IIOK
https://m.edsoo.ru/ff
0c7ae0

59

OnexTpoHHas
IIPOBOJIUMOCTh
TBEPABIX
METaJJIOB.
3aBUCUMOCTh
COIIPOTHUBIICHUS
METaJJIOB OT
TEMIIEpaTyphl.
CaepxnpoBoau
MOCTb

22.04.2
024

60

DIIEKTPUYECKUI
TOK B BaKyyMe.
CaoiicTBa
AIEKTPOHHBIX
MTy4KOB

26.04.2
024

61

[TonynpoBoauu
KH, UX
COOCTBEHHAs U
MpUMecHas
MIPOBOJIUMOCTb.
CaoiicTBa p—n-
nepexoaa.
[TonmynpoBoaHu
KOBBIE PUOOPHI

29.04.2
024

bu6nunorexa [IOK
https://m.edsoo.ru/ff
0c84ae
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DneKTpUUECKU
TOK B pacTBOpax
U pacIuiaBax

3JIEKTPOJIUTOB. Bubmaorexa IIOK
62 T 03.05.2 https://m.edsoo.ru/ff
024 0c82ba
cKast
JIUCCOITHAITNS.
DNeKTponIn3
DIIEKTPUYECKU I
TOK B rasax.
CamocTosiTeNbH
Ll 1 bubnuorexa [JOK
63 HeCAMOCTOSTONL 06.05.2 https://m.edsoo.ru/ff
. 024 OcB84ae
HBII pa3psi.
MomHus.
IIna3ma
DNEeKTpUYECKHe
PUOOPHI U
YCTpPOMCTBA U
HX bubmnoreka LIOK
64 MPAaKTUYEeCKOe 10.05.2 | https://m.edsoo.ru/ff
NPUMEHEHHE. 024 0c86fc
[IpaBuna
TEXHUKH
0€30I1acCHOCTH
Obobmaromu bu6nmorexa [IOK
65 Zg?II;KT 13.05.2 https://m.edsoo.ru/ff
POHHANM 024 0c88be
HKay
KonTponbHas
pabota o Teme
«DNEeKTpoCTaTH
Ka. bub6mmoreka [IOK
66 [TocTostHHBIH 17.05.2 https://m.edsoo.ru/ff
AJIEKTPUYECKUI 024 Oc8a8a
TOK. Toku B
Pa3IUYHBIX
cpemax»
Pe3epBHblii
bu6mmorexa [IOK
67 YPOx. 20.05.2 | https://m.edsoo.ru/ff
KonTponbHas 024 0C8C56

pabora 1o Teme
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"DeKTpoIuHaM
uka"
Pe3epBHblii
YPOK. bubnuorexa [JOK
68 Oo6o06maromuit 1 24.05.2 https://m.edsoo.ru/ff
YPOK IO TeMaM 024 Oc8f6e
10 knacca
OBIIEE
KOJIMYECTBO 68
YACOB I10
I[MPOI'PAMME
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YYEBHO-METOJMYECKOE OBECIIEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJIBHBIE YUEBHBIE MATEPHAJIBI /151 YYEHUKA

» dmsuka, 10 kimace/ Maxumes I'.4., byxosues b.b., Corckuit H.H. non penakmueit

[TapdentbeBoit H.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBenieHue

METOIUYECKHUE MATEPUAJIBI J1JIs1 YYUTEJIA
I'.4. Msikumes, b. b. byxosues, H.H. Corckuit @u3uka 10 k1. @usuka 10 knacc.

bazoBsiit u yrirybnieHHbIi ypoBeHb. YueOHUK. Mocksa. [Ipocsemenue, 2020

I'.5l. Msakues, b.b. byxoBues, B.M. Hapyrun ®@u3uka 11 knacc. ba3zoBsblil u

yriy0OJieHHbIN ypoBeHb. YueOHuk. Mockaa. [Ipocsemenue. 2020

A.II. PeimkeBuy. CoopHuK 3a1a4 1o ¢pusuke. Mocksa, JIpoda, 2005 - 2019 r.

Coopnuk 3an1au no gusuke 111 9 — 11 knaccoB. Cocrasutens [.H. Crenanona. M.:

«ITpocsemenue», 1996 r.

10.A. Caypos. ®usuka. [Toypounsie pazpadorku. 10 xiacc. [Tocobue mms

oO1ieo0pa3oBaTenbHbIX opranu3anuii. Mocksa. [Ipocsemenue. 2015

10.A. Caypos. ®usuka. [Toypounsie pazpabotku. 11 knacc. [Tocobue nns
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o01ieo0pa3oBaTeIbHBIX OpraHu3anuii. ba3oBeiil u yriyOieHHbIH ypoBeHb. MOCKBA.

[Ipocsemenue. 2017 r.

C60pHI/IK TCCTOBBIX BaﬂaHHﬁ ML TCMATHYICCKOI'O 1 UTOIOBOI'O KOHTP OJIA. duzuka

10 xnacc. M.: «MuTtemnext-Llentp», 2004 1.

C.M. Agapromieukut, A.C. CnyxaeBckuil. ®uznka. «KoHCTpyKTOp»

CaMOCTOATENLHBIX U KOHTPOJIbHBIX padoT. 10 — 11 kimacchl.

[Toco6ue st yuureneit. M.: IIpocsemenune, 2010

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHN

HUHTEPHET

info@infourok.ru

https://phys-ege.sdamgia.ru/
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