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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke 0a30BOro YpOBHSI Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUWI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUK TIpernojiaBanusl yueOoHoro mpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydaromumxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, @ TAKXKE YYHUTHIBAET HEOOXOAMMOCTb pPEAIU3aALUU MEKIIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTarpeIMEeTHbIE, IPeIMETHbIE (Ha 0a30BOM YpOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HamOoJjiee OOUIMX 3aKOHaX MPUPOJbI, BBICTYNAasl B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IkoapHBIN Kypce GU3NKU — cHCTEMOOOpa3yIoIui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJICHHM, HM3y4aeMbIX XHUMHEH, OUOJIOTHEH,
dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHHUs HOBBIX MAaTe€pUajoB C 3aJaHHBIMH CBOMCTBAMU WM APYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJ TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3uKM i ypOBHsS cpemaHero oOmiero oOpa3oBaHMS
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaThb Kak MPUHLUIIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX PA3AENoB (PU3UKHU, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanuss mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uKku ¢ pa3BuUTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (hU3MUecKue Teopuu ((POpMHUpPOBAHUE MPEICTABIECHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MNPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHUCTEMHO-ACSATEILHOCTHBIN MOAX0Jl B Kypce (PU3MKU peaqu3yeTcsl Mpexe
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UKA — OTO HKCIHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX PadoT,
KOTOpbIE B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHMCOK YUYCHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOJsd W3 OCOOCHHOCTEW TUIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm 3ToM obOecmeumBaeTcs OBIAJACHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHME YJIENAETCS PEHICHUIO PACYETHBIX M Kauye€CTBEHHBIX
3amad. [Ipu 3TOM n71st pacu€THBIX 3a/1ady MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pa3nesnoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBIISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU MJig CUTyallMH MpPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecledeHnio y4eOHOTro mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM AOMKHO OBITH
HeoOXxouMoe J1abopaTopHoe 00OpyIOBaHUE [Ji BBIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
MPUHITUTIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH H  OOECIIEYMBAET TOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCIICMOBAHMUSI  M3y4aeMbIX  SBIEHHUA ©  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlabopaTopHoe 000OpyIOBaHHE MJI YUYEHUUYECKHX TMPAKTHYECKUX padoT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITH IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AQHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
W3YYCHUIO TPUPOJIbI, PAa3BUTUE WX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CHIOCOOHOCTEH;

e pa3BUTHE NMPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (POpMUPOBAHUE
MCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYeHUs
OCHOB CTPOCHHMS MaTepuu U pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBanne ymeHUW OOBACHATH SBJICHHUS C HMCIOJb30BAaHUEM
bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBanue mpeacTaBICHUNA O poNMH (PU3UKHU IS Pa3BUTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTmxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHneM CIEeIyIOMMUX 3a71ad B

mpoliecce n3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa3oBaHMUS:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3WKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHue yMEHUW TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3fanue GuU3NIeCcKo MOJENH, aJIeKBAaTHON yCIIOBUSM 3a]1a4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(GU3MYEeCKUX SKCIEPUMEHTOB, aHAIN3a W HHTEPIpETArud MHGOPMAIIIH,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH JJII Pa3BUTHSI YMEHHI MPOEKTHO-UCCIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wu3ydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoAuTCs 136 yacoB: B 10 kiacce — 68 yacoB (2 4aca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
mpoBeneHusT J1abOpaTOPHBIX pPabOT M OMBITOB € YYETOM MHIUBHIYyaTbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXAHUE OBYUEHUA
10 KITACC

Pazgen 1. ®usuka ¥ MeTOAbI HAYYHOTI'O MIO3HAHUS

duszuka — HayKa o mpupoje. HayuHble MeTOlIbl MTO3HAHUS OKpY>Karomero Mmupa. Poib sKCepuMeHTa U TEOpUU B
MpoIiecce MO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (PH3BHKE.

MopenupoBanue pu3nUEeCKUX SBJICHUHN U mpolieccoB. Hayunbie runotesbl. GuU3nYecKre 3aKOHBI U TCOpUH. [ paHUIIbI
MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [[pUHITUTT COOTBETCTBUS.

Ponb u mecto pusuku B (GOpMHPOBAHWK COBPEMEHHON HAYyYHOU KapTHUHBI MHUpa, B NMPAKTUYECKOH AESATEIbHOCTU
JFOJIEH.

Jlemoncmpayuu

AHaJIOroBbIE U ITU(POBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKHU.

Pa3pen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe amxkeHrne. OTHOCUTEIBHOCTh MEXaHUUYECKOro ABMKeHUA. Crucrema orcuéra. Tpaekropus.

[lepemenienre, CKOpPOCTh (CPeIHSIsI CKOPOCTh, MTHOBEHHAs CKOPOCTb) W YCKOPEHHWE MATepUAIbHOM TOYKH, HX
MPOEKIMH HAa OCH CUCTEMBI KOOpAUHAT. CI0KEHUE IEPEMEILICHUIN U CIIOKEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBWXKEHUE. ['paduku 3aBUCUMOCTH KOOpPJIMWHAT, CKOPOCTH,
YCKOPEHUS, MYyTH U TIEPEMEIIEHUS] MAaTEPUATbHON TOYKH OT BPEMEHHU.

CBoOoaHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuHeitHoe naBwkeHue. JIBM>KEHHWE MATEpUaTbHOM TOYKM MO OKPYKHOCTH C TMOCTOSIHHOM IO MOAYJIIO
CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAas: CKOpocTh. [lepro u gactota oOpamienus. [leHTpocTpeMuTebHOE YCKOPEHHUE.

TexHn4eckrue yCTpOMCTBA U MPAKTHYECKOE NMPUMEHEHHUE: CIUIOMETP, ABUKECHUE CHAPSAIOB, LEIHBIE U PEMEHHBIE
nepenayvu.

Jlemoncmpayuu



Mogenb cucteMsl OTCUETA, WILUTKOCTPALUS KHHEMATUYECKUX XaPAKTEPUCTUK IBUKCHUSL.

[IpeoOpa3zoBanne TBMKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYX€E U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HabGnronenue nBmxenus tena, OpoIIeHHOro Mo/ YIJIOM K TOPU30HTY U TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHHUS.

Hamnpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydyeHne HEpaBHOMEPHOTO IBUYKEHUS C LIEJIbIO ONPEIEIIEHUSI MTHOBEHHON CKOPOCTH.

HccnenoBaHne COOTHOLICHUS MEXAY IYTAMH, NMPOWICHHBIMU TEJIOM 3a IIOCIIEI0BATEIbHBIE PABHBIC MPOMEXKYTKHU
BPEMEHHU MIPU PABHOYCKOPEHHOM JIBUKEHUH C HAYAJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHNS IapUKa B BI3KOU KUJIKOCTH.

N3yuenne nBUXKEHUS Telia, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunnun otHocuTenpbHOCTH | anmiies. [lepBeiil 3akoH HeroToHa. MIHEpLManbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa 1151 MatepuaabHOW TOUYKU. TpeTuid 3aKoH
HproTona ajist MaTepraibHBIX TOYEK.

3akoH BceMUpHOTO TAroteHusa. Cuna Tsoxectu. IlepBas kocMuueckas CKOpPOCTb.

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

Tpenne. Buasl Tpenus (moxosi, ckoibxenusi, kaueHus). Cumna tpenus. Cyxoe Tpenue. Cuina TpeHUs CKOJbXKEHUS U
cuna TpeHus nokos. Koadgdumment tpenus. Cua COnpoTUBICHUS TTPU ABMKEHHUH TeJla B )KUIKOCTH UJIU Ta3e.

[TocTtynaTensHOE U BpalaTelbHOE ABIKEHUE a0COMIOTHO TBEPAOTO TeIa.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpalieHus. [lnedo cunbl. Y ciioBus paBHOBECUS TBEPAOTO TEIA.

TexHn4eckre yCTpOMCTBa U MPAKTUYECKOE TPUMEHEHHE: TTOAIIUITHUKH, IBUKEHUE HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akon HproToHa.



N3mepenune cuil.

CrnoxeHnue cui.

3aBUCHUMOCTH CHJIBI YIPYTOCTH OT Ae(opMainu.

HesecoMocTs. Bec Tena npu ycKkOpeHHOM ITOABEME U MTaJICHUU.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUCHUS U CKOJIbKECHUS.

YcnoBus paBHOBeCHs TBEPAOIO Teyia. Buasl paBHOBECHS.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomsi

N3ydeHnue aBm>keHUs OpycKa O HaKJIOHHOM TJIOCKOCTH.

HccnenoBaHue 3aBUCMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM 00pasiie, OT Ux AedopMaluu.

HccenenoBanue ycioBAM paBHOBECHS TBEPAOIO TeJA, UMEIOLIET0 OCh BPAICHUS.

Tema 3. 3akoHbl COXpAHEHUA 6 MEXAHUKE

Nmiynbc mMaTepuallbHOM TOYKHM (Tesia), CUCTEMbl MaTEpPHAbHBIX TOYEK. MIMIyJIbC CHIIBI U U3MEHEHHE HMITYJIbCa
Tena. 3aKOH COXpaHEHUs UMITyJIbca. PEakTUBHOE JBUKEHUE.

Pabora cuibl. MOIIHOCTH CUJIBL.

Kunernueckas s3Heprusi MaTepraibHON TOUKH. Teopema 00 N3BMEHEHUH KHHETUYECKON SHEPrUu.

[ToTennmanbHas sueprus. [loTeHnumanbHas sHeprus ynpyro aeopMUpOBaHHOM NpyXUHbBL. [loTeHManbHas sHeprus
Tesa BOJIM3U MOBEPXHOCTH 3€MJTH.

[ToreHunanbHbIE U HEMOTEHIMATbHBIE CUIIbL. CBSA3b PaOOTHl HEMOTEHLUAIBHBIX CHJI C U3MEHEHUEM MEXaHHYECKOM
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOM SHEPTHH.

Yrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuyeckue ycTporucTBa M NPaKTUYECKOE MPUMEHEHHE: BOAOMET, KONEDP, PYKUHHBIN MTACTOJIET, IBUKEHHAE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS] UMITYJIbCA.

PeakTnBHOE BUXEHUE.

[lepexoq NOTEeHUUATBLHON YHEPTUU B KHHETUUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenne abCOMIOTHO HEYTIPYTOro yAapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasiTHUKOB.



HccnenoBanne cBsizu pabOThl CHUJIBI ¢ M3MEHEHHMEM MEXAaHMYECKOM SHEPruu Tejla Ha IPUMEpPE pacCTKEHUs
PE3UHOBOTO KIyTa.

Paznen 3. MoJgekyasipuasi Gu3nka 1 TEePMOJAMHAMHUKA

Tema 1. OcHogbl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE MTOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKON TEOPUH U UX OINBITHOE 000CHOBaHME. BpOyHOBCKOE JBHKEHUE.
Hudbdysus. Xapakrep ABMKEHUS W B3aUMOJICHCTBUS YacTHUIl BemecTBa. MoJienn CTpOeHHs ra3oB, KUAKOCTEH U TBEPABIX
Tel U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3TUX Mojeniedl. Macca u pa3Mepsl MoJiekys. KonnuecTBo BelecTBna.
[TocTostHHas ABorazapo.

TermnoBoe paBHoBecue. Temmeparypa u e€ usmepenue. llkana remneparyp Llenbcus.

Mopnens wuaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KUHETHYECKOM TEOpUU UACAIBHOrO rasa.
AOcomoTHast TeMmIepaTrypa Kak Mepa CpelHEH KHHETHMYECKOM SHEpruu TEIJIOBOro JABM)KEHUs dactul raza. lllkama
temriepatyp KensBuHa. ['azoBbie 3akoHbl. YpaBHeHune MenneneeBa—Kuaneiipona. 3akoH JlanbsroHa. M3omponeccsl B
UJCAbHOM Ta3€ C IOCTOSHHBIM KOJMYECTBOM BEIIECTBA. ['paduyeckoe MpeACTABICHUE H30IPOLIECCOB: H30TEpMa,
n30x0pa, u300apa.

TexHrYecKue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP, OapoMeETp.

Jlemoncmpayuu

OmnbIThI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BeleCcTBa, (poTorpaduu MosieKya OpraHu4ecKiuX COeTMHEHU.

OnbIThl 10 MU PY3UN )KUIKOCTEH U ra3oB.

Mogens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita llTepHa.

OneITHI, TOKA3bIBAOIIME CYIIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3aUMOECHCTBUS.

Monens, HUTIOCTpUpYIOIIas IPUPOAY AABICHUS I'a3a HA CTEHKU COCY/a.

OnbITHI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSHUSI MI€alIbHOTO T'a3a, U30MPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

Omnpenenenre Macchbl BO3AyXa B KJIACCHOW KOMHATE€ HAa OCHOBE H3MEpEeHUM 00bEMa KOMHATBHI, JABJICHUS H
TEMIIEpaTypbl BO3yXa B HEW.



HccnenoBanrie 3aBUCUMOCTH MEK]ly TapaMeTpaMu COCTOSIHUS pa3pesKEeHHOTO rasa.

Tema 2. OcHogbl mepmoOuUHAMUKU

TepmoanHaMuueckass cucremMa. BHyTpeHHss] 3HEprus TEPMOJMHAMHYECKOM CHUCTEMbI U CIOCOOBI €€ WM3MEHEHHS.
KonuuectBo TemnoTsl U pabora. BHyTpeHHsIE SHepruss OJHOATOMHOIO HJI€aJbHOTO Ta3a. Buuel Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKLMS, W3JIy4€HUE. YIelbHas TEIUIOEMKOCTh BemecTBa. KOJIMYECTBO TEMIOTHI IPHU
TeIIonepeaaye.

[Tonsitue 06 agnabaTHOM mporiecce. [1epBrIiif 3ak0H TepMoauHaMUKH. [IpuMeHeHe IepBOro 3aKOHa TEPMOJTMHAMHUKHI
K u3ormpoiieccam. ['padmyeckas uHTepIpeTanus padoThl rasza.

Bropoii 3akon TepMoanHamMuku. HeoOpaTuMoCTh TPoOLIeCCOB B MPUPO/IE.

TemoBble MamuHbl. [TpuUHIMIIBL 1eMCTBUS TEMIOBBIX MaiuH. [IpeoOpa3oBaHusl HEPrUU B TEIUIOBBIX MaIllMHAX.
Koadduument nonesnoro nerictBusi TermioBod Mamuubl. [ukn KapHo u ero kxosd@UIMEHT MOJIE3HOrO AEUCTBUS.
DKO0JIOTHYECKHE TPOOIEMBI TEMI0IHEPTETUKH.

TexHrUecKue yCTpONCTBA U MPAKTUYECKOE MPUMEHEHHE: IBUTAaTeh BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOIMIBHHUK,
KOHJIUIIMOHED.

Jlemoncmpayuu

M3mMeHeHne BHYTpEHHEW SHEPruu Teja MPU COBEPIICHUU PaOOTHI: BBUIET MPOOKU W3 OYTBUIKK MOJ JCHCTBHEM
CKaToro BO3/yXa, HarpeBaHue 3¢upa B JATYHHOU TpyOKe MyTEM TpeHus (BUI€0AEMOHCTpALs).

M3MeHeHne BHYTpEHHEN SHEPIUM (TEMIIEpaTypbl) Tela IpH TEIUIonepeiaye.

OnsIT M0 a1abaTHOMY PACHTUPEHHUIO BO3yXa (OTBIT C BO3YIIHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, IBUTATENS] BHYTPEHHETO CTOpaHusl, PEaKTUBHOIO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepenue yaeapHOou TENI0EMKOCTH.

Tema 3. Acpecammnsie cocmosanus eewyecmea. Dazoevie nepexoovl

[TapooOpazoBanue u koHmeHcamus. Mcnapenne u kumenune. AOCOTIOTHAS W OTHOCUTEIbHAS BIIAXXHOCTH BO3yXa.
Haceplmennslii map. Y aenbHas TeIioTa napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHHUSI.

Teépnoe Teno. Kpucraimuueckue u amopdHbie Tena. AHU30TPOMNUS CBOWCTB KpUCTAIOB. JKUIKHE KPUCTAJUIBL.
CoBpeMenHnblie MmaTepualnsl. [InaBnenue u kpuctammsanus. Y ieapHas Teriora rmiasiaeHus. CyonuManms.



VYpaBHeHUE TEMIOBOTO OaiaHca.

TexHn4eckrue yCTpOWCTBA M NPAKTUYECKOE MPHUMEHEHUE: TUTPOMETP U IMCUXPOMETP, KAIOPUMETP, TEXHOJOTHHU
MOJTy4YE€HUs COBPEMEHHBIX MAaTEPHUAJIOB, B TOM YHCJIE HAHOMATEPUAIIOB, © HAHOTEXHOJIOTHUH.
Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX MTAPOB.

Kurienne npu NOHMKEHHOM JIaBJICHHH.

CriocoObI M3MepeHus BIaKHOCTH.

Habmroienue HarpeBaHusl M IJIaBICHUS KPUCTATMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii s3xcnepumenm, 1abopamopuvie pabomuol

M3MepeHne OTHOCUTENFHON BIaKHOCTH BO3TyXa.

Pasznea 4. JaekTpoanHamMuka

Tema 1. Inexkmpocmamuxa

OJIEKTpU3alMsA TeN. DJIEKTPUUYECKUM 3apsad. J(Ba Buaa JJIEKTPUYECKHX 3apAnoB. [IpOBOOHMKM, IHUAIEKTPUKUA M
MTOJTYTIPOBOJHUKH. 3aKOH COXPAHEHUS DIIEKTPUYECKOTO 3apsia.

B3aumoneiictBue 3apsaaoB. 3akoH KynoHa. TodeuHslil 3JIeKTpUUYECKH 3apsl. DnekTpudyeckoe nose. HanpskéHHOCTh
IEKTpUYECKOro noud. [IprHIMI Cynepno3suunum 3JIEKTPUIECKUX TOoNIe. JIMHUM HANIPSKEHHOCTH JIEKTPUYECKOTO TTOJIS.

Pabota cun snexrpocrarnueckoro noiid. Ilorenuman. Paznocts moreHuuanoB. [IpoBOIHUKM U JAMAIEKTPUKH B
AIEKTPOCTATUYECKOM MoJie. [{uanexkrprueckas MpOHULIAEMOCTb.

OnextpoémMKocTs. KonaeHcaTop. DneKTpOoEMKOCTh INIOCKOTO KOHJAEHCATOpa. DHEPIrHs 3apsHKEHHOT0 KOHAEHCATOpa.

TexHuyeckue yCTporCTBa U NMPAKTUYECKOE IIPUMEHEHHUE: IIEKTPOCKOIIL, AIEKTPOMETP, DJIEKTPOCTATUYECKAs 3aIUTa,
3a3eMJICHHUE DJIEKTPONPHUOOPOB, KOHJIEHCATOP, KOMMMPOBAIBHBIN armapar, CTPYHHBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U PUHLMII IEUCTBUSA DJIEKTPOMETPA.

B3auMmopaencTBre HaANEKTPU30BaHHBIX TEI.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.



[IpOBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaTuuecKas 3amuTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCATOpa OT IUIOMAAY IUIACTHUH, PACCTOSHUS MEXIYy HHUMHU U
JTUBJIEKTPUYECKON POHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paziuunvix cpedax

DNEKTPUYECKUN TOK. YCIIOBHS CYIIECTBOBAHMS 3JIEKTpUUECKOro Ttoka. Mcrounuku toka. Cuiia Toka. ITocTossHHBIN
TOK.

Hanpsoxenue. 3akon OMa 114 y4acTKa LETu.

DNEKTPUYECKOE CONPOTUBIICHUE. YJEIbHOE CONpOTHBIECHHE BemecTsa. [locienoBarenpHoe, NapajlIeNbHOE,
CMEILIAHHOE COEAUHEHNE IIPOBOIHUKOB.

Pabota snexktpuueckoro Toka. 3akoH J[xoyns—JleHiia. MOIHOCTE IEKTPUUYECKOTO TOKA.

DJIEKTPOJIBUKYIIIAasi CUJia U BHYTPEHHEE CONPOTHUBJICHHWE MCTOYHMKA TOKa. 3akoH OMa sl MOJHON (3aMKHYTOM)
aneKkTpryecKkon nenu. KopoTkoe 3ampikaHue.

DNEeKTpOHHAsT TPOBOJAMMOCTh TBEPIBIX METAJUIOB. 3aBHCUMOCTb CONPOTHUBJIEHUS METANIOB OT TEMIEPATYpPHI.
CBepXIIpOBOJIUMOCTb.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX TyYKOB.

[TonynpoBoguuku. CoOCTBeHHass M MpPUMECHas MPOBOJMMOCTh MOMYyNpoBOAHUKOB. CBolcTBa pP—N-mepexoja.
[TosrynpoBOIHUKOBBIE TPUOOPHI.

DNEeKTpUYECKUI TOK B PACTBOPAX U PaCILIaBax 3JIEKTPOIUTOB. DIEKTPOJIUTHYECKAS TUCCOUUALUSA. DIEKTPOIIH3.

DneKTpudecKuid TOK B razax. CaMoCTOSTENbHBIN U HECAMOCTOSATENbHBIN pa3paa. Monnus. [1nazma.

TexHuyeckue yCTpOMCTBA M TPAKTUYECKOE NPUMEHEHHE: aMIEPMETP, BOJBTMETP, PEOCTAT, MCTOYHHMKU TOKa,
AIIEKTPOHArpeBaTesibHble TPUOOPHI, JIEKTPOOCBETUTENbHbIE MPUOOPHI, TEPMOMETP CONPOTUBIIECHHUS, BAKYYMHBIN MO,
TEPMUCTOPHI 1 POTOPEZUCTOPHI, TOTYPOBOTHUKOBBIN TUO]], TaTbBAHUKA.



Jlemoncmpayuu

M3mepeHre CUiTbl TOKA U HANIPSKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHJIPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIONIAJM TONEPEYHOrO0 CEYEHHUS U
MmaTepuana.

CMelaHHOE COeIMHEHNE ITPOBOIHUKOB.

[IpsiMoe u3MepeHue HIEKTPOABMKYIIEH cHiibl. KOpOTKOe 3aMblKaHME TabBAHMYECKOTO 3JIEMEHTa U OLEHKA
BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTE RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIUMOCTB BO31yXa.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3yyeHnue cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

M3mepenne 3IeKTPOABMXKYIIEH CHIIBI MICTOYHHKA TOKA M €r0 BHYTPEHHETO CONPOTUBIICHUS.

HaGmronenue amextpoiusa.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢usuku OazoBoro ypoBHA B 10 Kilacce OCYHIECTBISETCS € YYETOM COJEP>KATEIbHBIX
MEXMPEAMETHBIX CBSI3€H C KypcaMl MaTeMaTUKU, OMOIOrHH, XMMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nonamusi, CBSI3aHHBIE C M3yUYEHHWEM METOJOB HAyYHOTO IO3HAHUSA: SIBJICHHE, HAay4dHBbIH (akT,
rUnoTesa, pu3nyeckas BeJIMUMHA, 3aKOH, TEOPHUsl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJEIMPOBAHNE, MOIEIb, U3MEPEHHUE.

Mamemamuxa: pemieHue CUCTEMbl YpaBHEHUH, TUHENHas QPyHKIMs, mapadoia, runepbona, ux rpaduku U CBOMCTBA,
TPUTOHOMETpHUUYECKHE (QYHKIUU: CHHYC, KOCHMHYC, TaHI€HC, KOTaHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXJIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMXKEHUE B KUBOU mpupoje, 1udpdys3us, ocMoc, TEII000OMEH KHUBBIX OpraHU3MOB (BUIbI
TEIJIoNepeaur, TEIMJI0OBOE PABHOBECHE), JIEKTPUUECKHE SIBJICHUS B 5KMBOM MpUpPOIE.



Xumus: TUCKPETHOE CTPOCHHE BEILECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJISIPHAsA MAcCa, TEIIOBBIE
CBOMCTBA TBEPABIX TEJ, XUIKOCTEM M Ta30oB, JJIEKTPUYECKHME CBOWCTBA METAJUIOB, JJIEKTPOJIUTHUYECKAs JUCCOLMALNA,
rajbBaHUKA.

l'eocpaghus: BIaXXHOCTb BO3/lyXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonozus: nmpeodOpa3oBaHuEe JBUKEHUM C UCIOJIb30BAHUEM MEXAHM3MOB, YUET TPEHUS B TEXHUKE, MOJIIMITHUKH,
MCITOJIb30BAaHUE 3aKOHA COXPAHEHHS UMITYJIbCA B TEXHUKE (pakeTa, BOAOMET U APYTHE), ABUTATENb BHYTPEHHETO CTOPAHHUS,
napoBasi TypOuHa, OBITOBOW XOJIOAUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTMU MOJIYYCHHs] COBPEMEHHBIX MAaTE€pHalOB, B TOM
YlCc/ie HaHOMATEpUAJIOB, U HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3allluTa, 3a3€MIIEHHUE B3JIEKTPONpHOOpPOB, KCEPOKC,
CTPYHWHBIN IPUHTEP, JIEKTPOHATPEBATEIbHBIE TPUOOPHI, FTEKTPOOCBETUTEIbHBIE TPUOOPHI, FAJIbBAHUKA.



IHJIAHUPYEMBIE PE3YJbTATBI OCBOEHUSA INTPOI'PAMMBI 110 PU3UKE HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA

OcBoenne yueOHoro npeamera «duzuka» Ha ypoBHE cpeaHero ooduiero odpasoBaHus (0a30BbI YPOBEHb) JOJAKHO
00eCIeYuTh JOCTHKEHUE CIeNYIONUX JIMYHOCTHBIX, METANPEIMETHBIX U MTPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3ysIbTaThl OCBOCHUS yueOHOro npeameta «Dusnka» AOMKHBI OTpaXKaTb TOTOBHOCTh U CIIOCOOHOCTh
oOydJarommxcsi PyKOBOJCTBOBAThCA C(HOPMUPOBAHHOW BHYTPEHHEW IMIO3MIMEH JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX
OpHUEHTAIlMH, TO3WTHUBHBIX BHYTPEHHHUX YOCKICHHH, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO
oOIecTBa, paclIMPEeHHUE XKU3HCHHOTO OIBITa W ONbITa JCATEILHOCTH B IPOIECCE peaau3allid OCHOBHBIX HaIpaBICHUI
BOCHUTATEIILHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpasKaaHCKOr0 BOCIMTAHUA:

c(hOPMHPOBAHHOCTh TPAKIAHCKON MO3ZHUIIMKA OOYYAIOIIETOCs KaK aKTUBHOTO W OTBETCTBEHHOTO YJIEHA POCCHUUCKOTO
00I11eCTBa;

MPUHATHE TPATUIIMOHHBIX 00IIIEUETIOBEUECKUX TYMAHUCTUYECKUX U IEMOKPATUUYECKUX IIEHHOCTEH;



TOTOBHOCTb BCCTH COBMCCTHYIO JCATCIIBHOCTL B HMHTCPCCAX TIPAKIAHCKOIO 06I_HCCTBEI, y4aCTBOBaTh B

caMOYIIpaBJ€HUU B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aUMO/ICHCTBOBATH C COLIMATbHBIMU MHCTUTYTAaMU B COOTBETCTBUH C UX (PYHKIMSIMH U HA3HAYCHHUEM;
TOTOBHOCTb K T'YMaHUTAPHON U BOJIOHTEPCKOU IEATEIIbHOCTH;

2)IaTpUOTHYECKOr0 BOCIIUTAHUSA:

c(OpPMUPOBAHHOCTH POCCUNCKOM TPAKIAHCKON HUICHTUYHOCTH, MaTPHOTU3MA;

LEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHUMBOJIAM, TOCTHXKEHHUSM POCCHMCKUX YUYEHBIX B 00JacTH (PU3UKU U

TCXHHUKH,

3)1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUA:
c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHUS;
CIIOCOOHOCTh OIICHWBATh CHUTYaIlMI0O W TPUHUMATh OCO3HAHHBIC pEIICHUS, OPHUEHTHPYICh Ha MOpPaIbHO-

HPaBCTBCHHBLIC HOPMBbI 1 ICHHOCTHU, B TOM YHCJIC B ACATCIIbBHOCTHU y‘—IéHOFO;

OCO3HAHUE JIMYHOTO BKJIaJa B IIOCTPOCHUE YCTOMYMBOTO Oy ayIIEro;

4)3¢TeTU4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKITFOUAst SCTETUKY HAYYHOT'O TBOPYECTBA, MPUCYIIETO (GU3NIECKON HAYKE;
S)Tpy10BOro BOCIIMTAHMS:

WHTEPEC K pa3IMYHbIM chepaM MpodeCcCHOHATBHON EATeTLHOCTH, B TOM YHUCIIE CBA3aHHBIM C (DU3UKOU M TEXHHUKOM,

yMEHUE COBEPIIIAaTh OCO3HAHHBIN BHIOOp OynyIiel npodeccuu U peain30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE TJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U caMO0Opa30BaHMIO B 00JaCTH (DM3HKHK HA TIPOTSHKEHUN BCEH KU3HH,
6)3K0J10rM4eCKOro BOCIIUTAHMS

c(hOpMUPOBAHHOCTH IKOJIOTHYECKON KYJIbTYPhl, OCOZHAHHUE TJI00ATBLHOTO XapaKkTepa SKOJOTHUECKUX TTPOoOIeM;
TUIAHUPOBAHUE U OCYILECTBJICHUE JICUCTBUM B OKPYXKAIOIIECH CPEJICe HA OCHOBE 3HAHMS 1I€JIEM YCTOMYUBOTO PA3BUTHS

YCJIO0BCUYCCTBA,

pacHIMpeHne ONbITa ACATEILHOCTH YKOJOTHUCCKON HAIIPaBJISHHOCTH Ha OCHOBE MMEIOIIMXCS 3HAHHM 110 (PU3HKE;
7)IEHHOCTU HAYYHOI'0 MO3HAHMS:
c(hOpMHUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3HUECKON HAYKH;



OCO3HaHUE [[EHHOCTH HAyYHOU JEATeTbHOCTH, TOTOBHOCTD B MPOIleCCEe U3yUeHUs! (PU3UKU OCYIIECTBIATH IPOEKTHYIO
Y UCCIIEIOBATEIIbCKYIO AEATEIBHOCTh UHANBHIYAIbHO U B IPYIIIIE.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE [1eiiCTBUS
Ba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO (POPMYITHPOBATH U aKTYaJTU3UPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

OTIPEIEIISITH TSN AeATEIHPHOCTH, 3a/1aBaTh MAPAMETPhl U KPUTCPUHU UX JOCTIKCHHUSI,

BBISIBIIATH 3aKOHOMEPHOCTH M TIPOTUBOPEUHNS B pACCMAaTPUBAEMBIX (DHM3NUECKUX SBIICHUSAX;

pa3pabaThiBaTh IUJIaH PEIICHHs] MPOOJIEMbl C y4E€TOM aHalM3a MMEIOIIMXCS MAaTepUajbHBIX M HEMaTepHAIIbHBIX
pecypcoB;

BHOCHUTh KOPPEKTHUBBI B JICATEIBHOCTh, OIICHMBATh COOTBETCTBHE pPE3YyIbTATOB IIENSAM, OIICHUBATH PHUCKU
MOCJIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBaTh W BBINOJHATH pPabOTy B YCIOBHUSX pEAJTbHOrO, BHUPTYaJbHOTO W KOMOMHMPOBAHHOTO
B3aUMOICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOJIEM.

ba3oBble uccienoBaTeIbCKHE T CTBUSI:

BJIAJICTh HAYYHON TEPMUHOJIOTHEH, KITIOUYEBBIMU TIOHITHAMHU U METOJIaMU (PH3NYECKON HAYKH;

BJIAJICTh HAaBBIKAMHU y4€OHO-UCCIIEIOBATEIHCKON U MPOSKTHON JIEITEIbHOCTH B 00JacTH (PU3UKH, CIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJOB pelIeHUsT 3a1ad (PU3MYECKOro COACpKaHUs, NPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

BJIAJCTh BHUAAMH JICATCILHOCTH I10 TIOJYYCHHIO HOBOTO 3HAHMS, €0 HWHTEPHpPETAIMH, IPEoOpa3oBaHUI0 U
MPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX CUTYAIMAX, B TOM YHCIIC TIPH CO3JaHUH YICOHBIX MPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBIIATH IPUYMHHO-CJIC/ICTBEHHBIC CBSI3M U aKTyaJIM3UPOBATH 33/1auy, BBIIBUTATh THUIOTE3Yy €€ pereHus, HaXOAUTh
apryMEHTHI JIs I0KAa3aTeIhCTBA CBOMX YTBEPIKICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIIICHUS,



aHAJTM3UPOBATh TOJYYEHHBIC B XOJE PCIICHUS 3aJaud pe3yJbTaThl, KPUTUUYECKU OLIEHUBATH HUX JOCTOBEPHOCTD,
MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTh U (OPMYIHPOBATh COOCTBEHHBIC 33/Jaul B 00pa30BaTEILHOM NEATEILHOCTH, B TOM YHCIIC TIPU W3YYECHUU
bu3uKy;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsIM, OIIEHUBATH IPUOOPETEHHBIN OIBIT;

YMETh IEPEHOCUTH 3HAHUS TI0 (PU3UKE B MPAKTUICCKYIO 00JIACTh )KU3HEIEATSILHOCTH,

yYMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIE MOJXO0/IbI U PELICHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIQJICTh HABBIKAMM TOJy4YeHUsT HHPopMauu (U3UYECKOrO COJEPKAHUSI U3 HCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITEJIbHO OCYIIECTBIIATh MOUCK, aHAIU3, CUCTEMATH3allUI0 U UHTEPIPETAIMI0O MHPOPMAIIUU PA3IMYHBIX BUIOB U
dbopm npeacTaBICHUS;

OILICHUBATh JOCTOBEPHOCTH MHPOPMAIIUH;

UCIIOJIB30BaTh CPEACTBA HH(POPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTMW B pEUIEHUH KOTHUTHUBHBIX,
KOMMYHUKATUBHBIX W OPTraHU3allMOHHBIX 3a7ad C COOJIIOJCHUEM TpeOOBaHUN HAPrOHOMHUKH, TEXHHKH OE€30MaCHOCTH,
TUTHEHBI, peCypcocOepekeH s, PABOBBIX U ATUUECKUX HOPM, HOPM MH(POPMAITMOHHOMN 0€30MaCHOCTH;

co37aBaTh TEKCThl (DU3UYECKOTO COJEPKaHMS B Pa3NUYHBIX (QopMarax Cc yd€ToM Ha3zHaueHuss WHPOpMAIUHU U
[EJIEBOM ayIUTOpUH, BEIOMpAs ONTUMAIBHYIO (JOpMY TIPEICTABICHUS U BU3yaJIU3aliH.

KoMMyHUKATHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:
OCYIIECTBJISATH OOIIIEHNE HA YPOKaxX (PU3UKHU U BO BHEYPOUHOU JCATEIHHOCTH;
pacno3HaBaTh MPEANOCHUIKN KOHMIUKTHBIX CUTYalMd U CMATYATh KOH(MIUKTHI;
Pa3BEPHYTO M JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHHS C UCMOJIb30BAHUEM SI3IKOBBIX CPEJICTB;
MOHMMATh U UCIIOJIb30BaTh MPEUMYIIIECTBA KOMaHIHOW ¥ MHAUBUIyaTbHON pabOTHI;
BBIOMPATHh TEMATUKY W METOJIbI COBMECTHBIX JACHCTBUH C yUETOM OOIIUX HHTEPECOB U BO3MOXKHOCTEH KaXKIOTO WICHA
KOJUJICKTHBA;



IIPUHUAMATh LEJIU COBMECTHOM JESTEIbHOCTH, OPraHW30BBIBATh U KOOPAMHUPOBATH JCUCTBUS MO €€ NOCTHKEHUIO:
COCTABJISITh IUIAH JIEMCTBHM, paclpenesaiTh poJid ¢ YYETOM MHEHMH YYaCTHUKOB, OOCYXIaTh PE3YJbTaTbl COBMECTHOM
padoThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJAJa M KaKJIOr0 y4YacTHMKA KOMAaHJIbl B OOIIMH pe3yapTaT MO pPa3pabOTaHHBIM
KpUTEPUSIM;

IIpeUIaraTb HOBbIE MPOEKTHI, OLIEHUBATh UJEH C MTO3UIIMN HOBU3HBI, OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIISITh IMO3UTUBHOE CTPATETMYECKOE ITOBEICHHE B PA3JIMYHBIX CUTyalUsX, MPOSBIATb TBOPYECTBO H
BOOOpakeHue, ObITh MHUIIUATUBHBIM.

PerynsitTuBHbIEe YHUBEpPCaJIbHbIE YUeOHbIE AeiiCTBUSA
Camoopranusauus:
CaMOCTOATENILHO OCYIIECTBIIATh IMO3HABATEIbHYIO JEATEIBHOCTh B 00JaCTH (PU3UKH U ACTPOHOMHUH, BBISBISTH
po0IeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33]1a4H;
CaMOCTOSITEJIbHO COCTABJISITh IUIAH PEIICHUS PACYETHBIX M KAYECTBEHHBIX 3a/a4, IJIAaH BBINOJHEHUS MPAKTUYECKOU
paboOTHI ¢ YUETOM UMEIOIINXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHUIH;
JIaBaTh OLICHKY HOBBIM CUTYAaIlUsIM;
pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEIITOYTCHHI;
JienaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €r0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PEIICHUE;
OIICHUBATh MPUOOPETEHHBIN OIBIT;
criocoOCTBOBaTh (OPMUPOBAHUIO U TMPOSBJICHUIO JIPYAULIUM B 00JacCTU (PU3HKH, MOCTOSHHO IMOBBIIIATH CBOM
o0pa3oBaTeNIbHBIN U KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJbHBIH HHTEJJIEKT:
JIaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB
LETISM;
BJIaJICTh HaBBIKAMM TO3HABATEIILHOM pedieKCUM KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUH W MBICIUTEIBHBIX
IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHU;
UCITOJIB30BATh IPUEMBI pedIeKCHUU TSI OIIEHKH CUTYallud, BEIOOpa BEPHOTO PEIICHUS;



YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PELICHUS 110 UX CHUKEHHUIO;

MPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MIPU aHAIIM3E PE3yJIbTaTOB ACATEIbHOCTH;

MPUHUMATH €051, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX IIPU aHAJU3€E PE3yJIbTATOB JACATEIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIHOKH.

B mporecce qocTmKeHNS TMYHOCTHBIX PE3yJbTaTOB OCBOCHUS MTPOTPaMMBbI IO (PM3UKE JJIT YPOBHS CPETHETO OOIIETO
o0pa3oBaHusl y 00y4YaIOUINXCs COBEPIICHCTBYETCS IMOLMOHAIBHBIN HHTEIUIEKT, MPENoaralomui chopMUpOBaHHOCTD:

CaMOCO3HaHMS, BKJIFOYAIOLIETO0 CHOCOOHOCTh MOHMMAaTh CBOE SMOIMOHAIBLHOE COCTOSIHHE, BUJETh HaINpaBlICHUS
pa3BUTHSI COOCTBEHHOW AMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0e;

CaMOPETYJIUPOBAHHUS, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEACHUE,
CIIOCOOHOCTh aIANTUPOBATHCS K AIMOIIMOHAIBHBIM U3MEHEHHUSM U MPOSIBIISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIICH CTPEMJICHUE K JOCTUKEHUIO LIEJU U yCHeXy, ONTUMHU3M, HHUIIUATUBHOCTD,
YMEHHE JIEMCTBOBATh UCXO/S1 U3 CBOMX BO3MOKHOCTEN;

OMIIATUH, BKIIOYAIOMIEH CIOCOOHOCTh TOHMMATh 5SMOLMOHAIBHOE COCTOSIHME JIPYTUX, YYUTBIBaTh €ro Mpu
OCYUIECTBJICHUHN OOLIEHUS, CHOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COITMAIbHBIX HAaBBIKOB, BKJIIOUAIOUIMX CIIOCOOHOCTH BBICTPaMBaTh OTHOIICHUSI C APYTUMHU JIIOJAbMHU, 3a00TUTHCH,
MPOSIBIISATh HHTEPEC U pa3periaTh KOHPIUKTHI.

INPEJIMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kJacce TmpeaMeTHBIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpakaTh
c(hOpMUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh HAa MPUMEpPaX PoJib U MeCTO (U3UKH B (POPMUPOBAHUM COBPEMEHHON HAy4YHOM KapTUHBI MHUpA, B
Pa3BUTUH COBPEMEHHOMN TEXHUKHU U TEXHOJIOTMH, B IPAKTUYECKOMN ACATEIILHOCTH JIIOACH;

YYUTHIBATh TPAHUIIBI PUMEHECHUS N3YYEHHBIX (PU3MUECKUX MOJIENeH: MaTepralibHas TOYKa, MHEpIHaIbHAs CHCTeMa
oTrcuéra, aOCOIIOTHO TBEPIOE TEIO0, WACATBHBIN Ta3, MOJCIN CTPOSHHUS Ta30B, JKHIAKOCTEH M TBEPABIX TEJ, TOUYCUHBIM
ANIEKTPUUYECKUH 3apsi]l IPU pelieHur (PU3nIecKux 3aj1ay;



pacno3HaBaTh (U3UUECKHUE SBJICHUS (TIPOIECCHI) U OOBACHITH WX HAa OCHOBE 3aKOHOB MEXaHUKH, MOJICKYJSPHO-
KUHETUYECKOW TEOPUU CTPOCHMS BEIIECTBA W AJICKTPOJAVMHAMUKHU: PABHOMEPHOE M PaBHOYCKOPEHHOE MPSIMOJMHEHHOE
JBIDKEHWE, CBOOOTHOE MAaICHUE TEJl, IBI)KCHHE 110 OKPY>KHOCTH, HHEPIINS, B3auMoaecTBue Tei, muddysus, OpoyHOBCKOE
JBUKEHUE, CTPOCHME >KHJIKOCTEM M TBEPABIX TEJ, U3MEHEHHE OOBhEMa TeNl MPU HarpeBaHUU (OXJAXKIACHHH), TEIJIOBOE
paBHOBEcHE, HCIIapeHUe, KOHJICHCAIUs, IUIABJICHHME, KpUCTAJUIM3allks, KHUIEHHUE, BJIAXKHOCTh BO3JlyXa, IOBBLIIICHUE
JABJICHUS ra3a IPU €ro HarpeBaHWU B 3aKPBITOM COCYJZE, CBSI3b MEXAY MapaMeTpaMu COCTOSHUS rasa B M30MpoLeccax,
AIEKTPU3aLUs TEJ, B3AUMOJECICTBUE 3aPSI0B;

OMKCHIBATh MEXAHUYECKOE JIBIDKCHHE, HUCIOJIb3ys (U3MYECKUe BEIUYMHBI: KOOpJWHATA, IyTh, IEpEMEIEHUE,
CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa, UMITYJIbC TeJla, KHHETUYECKasi SHEPIUsl, MOTCHINAIbHAs YHEPTUSI, MEXaHUUYECKas
paboTta, MexaHWYeCcKas MOILTHOCTh; MPU OMUCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICI UCIOIb3YEMbIX BEJIIMYUH,
UX O00O03HAYEHUS] W E€IUHUIIBI, HAXOJUTh (OPMYJIbI, CBS3BIBAIOIIME JaHHYIO (PU3NUYECKYI0 BEIMYUHY C JIPYTUMH
BEJIMYMHAMU;

OIMKCHIBATh N3YUCHHBIC TETJIOBBIE CBOMCTBA TEJl U TEIUIOBBIC SIBJICHHUS, UCTIOJIb3YsI (DU3UUYECKUE BEIIMUMHBI: JaBJICHUE
rasza, TemIepaTrypa, CpeIHsIsl KHHETHUECKasl YHEPTUSl XaOTHUYECKOTO JABUKEHHUSI MOJIEKYJ, CPEAHEKBAAPATUUYHAS CKOPOCTh
MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHSSA HSHEPrus, padbora ra3a, KOA()PUIMEHT MOJIE3HOTO ACHCTBUSI TEIJIOBOTO
JIBUTATEJIS; MPU ONMUCAHWU TPABUIBHO TPaKTOBaTh (U3UYECKHUI CMBICT HMCIOJIB3YEMbIX BEJIWYUH, UX OOO3HAUYCHUS U
€UHUIIbI, HAXOJIUTh (POPMYJIbI, CBSA3BIBAIOIINE TAHHYIO (DU3UUYECKYIO BEJTUYUHY C APYTUMHU BEJIMUUHAM;

OMUCHIBATh HM3YYEHHBIE BJIEKTPUUYECKUE CBOMCTBA BELIECTBA M BJIEKTPUUYECKHUE SIBIEHUA (IIPOLECCHI), HCIOIb3YS
bu3MYecKue BETUYMHBL: DJICKTPUYECKUN 3apsjl, AJIEKTPUUECKOE I0Je, HAMPHKEHHOCTh TOJIA, IMOTEHIMAN, Pa3HOCTh
MOTEHIIUAJIOB; MPU OMHCAHWU MPABUJILHO TPAKTOBATh (PU3MUECKUN CMBICT UCMOJIb3YEMbIX BEJIUYMH, UX 0003HAYCHUS U
€UHULIBI; YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIINE TAHHYIO (PM3UYECKYIO BEJTUUUHY C IPYTUMU BEJIMUMHAMU;

aHATM3UPOBATh (PU3HUECKHUE TIPOIIECCHI U SBJICHUS, UCTIONB3Ys (PU3UUECKUE 3aKOHBI U MIPUHIIUIIBI: 3aKOH BCEMUPHOTO
tarotenus, |, Il u Il 3akonsl HproTOHA, 3aKOH COXpaHEHHS] MEXaHWYECKOW SHEPrUH, 3aKOH COXPAHEHHS MMITYJIbCa,
NPUHLUIN CYNEPHO3ULUA CUJ, NPUHIUI PABHOMPABUS MHEPIUATIBHBIX CHUCTEM OTCU€Ta, MOJICKYJISIPHO-KUHETUYECKYIO
TEOPHUIO CTPOCHUSI BEIIECTBA, Ia30BbIC 3aKOHBI, CBSA3b CPeAHEH KMHETUYECKOW PHEPTUU TETUIOBOTO JBHKEHUSI MOJICKYJI C
aOCOJIIOTHOM TeMIlepaTypoH, MEPBbIil 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHUs 3JIEKTPUUYECKOro 3apsija, 3akoH Kynona,



IpU 3TOM pa3IuyaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHE WU YCIOBHS (TPaHUIIBI,
001acTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NMPHUHLHUIBI ACHCTBHUS MAIIWH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB; pa3inyarh YCIOBHUS UX
0€30I1aCHOT0 UCII0JIb30BAHMS B IOBCEIHEBHON KU3HU;

BBITNOJIHATh 3KCHEPUMEHTHI M0 HMCCIEAO0BAHUIO (PU3UUECKUX SIBJICHUM M IMPOLIECCOB C MCIIONb30BAHUEM IPSMBIX U
KOCBEHHBIX M3MEPEHM, MpH 3TOM (OpMYyIHMpOBaTh MpoOIeMy/3aJady U TUIOTE3y Y4eOHOTO SKCIEpUMEHTa, COOMpPAaTh
YCTaHOBKY M3 MIPENIOKEHHOTO0 000PYI0BAHHUS, IPOBOIUTH ONBIT U (POPMYJIMPOBATH BBIBOJIBI;

OCYILIECTBIISATh NMPSAMbIE U KOCBEHHbIE NU3MEPEHUSI PU3NUECKUX BEIMUYUH, IIPU 3TOM BbIOMpaTh ONTUMAJIBHBIA CIOCOO
WU3MEPEHHUS U UCII0JIB30BAaTh U3BECTHBIE METObI OLIEHKH ITOTPEUIHOCTEN N3MEPEHMI;

UCCIIEIOBaTh 3aBUCUMOCTH MEXAY (PU3NYECKUMHU BEJIMYMHAMM C HUCIIOJIB30BAHMEM MPSAMBIX M3MEPEHHM, IpU 3TOM
KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHUPOBATH PE3YJIHTATHI MTOJTYYEHHON 3aBUCUMOCTU (DU3UUYECKUX BEIMYHMH B BUJE TAOJIUIL U
rpauKOB, AEIATh BHIBOJBI 10 PE3yJbTaTaM UCCIEAOBAHMUS;

coOmo1aTh npaBuja O€30MaCHOTO TpyJa IMpH IMPOBEAECHUH HUCCIEJOBAaHMM B pamMKax ydyeOHOro 3KCHEPHUMEHTa,
y4eOHO-UCCIIEIOBATENLCKOM M MPOEKTHOMW JAESITENBHOCTH C  MCHOJIb30BAaHUEM M3MEPUTEIBHBIX YCTPOHCTB H
71a00paTOPHOTO 000PYAOBAHUS;

pemaTh pacyéTHbIe 3aJa4i C SIBHO 3aJaHHON (PU3MUECKON MOJENbI0, UCIOJIb3YsS (PU3NUYECKUE 3aKOHBI U MPHUHIIUIBI,
Ha OCHOBE aHajiu3a YCJOBHUS 3aJauyd BbIOUpATh (PU3MYECKYIO MOJIENb, BBIACIATH (PU3UUECKUE BEIUYUHBI U (POpPMYIIbI,
HEoOXOJUMbIe Jisi €€ pEelIeHUs,, MPOBOAUTH Pacu€Thl U OLEHUBATh PEAIBHOCTh IOJIYYEHHOI'O 3HA4Y€HHUs (U3NYECKOU
BEJIMYMHBI,

pelaTh KaueCTBEHHbIEC 3aJjauM: BBICTPAMBATh JOTMYECKH HENPOTUBOPEUMBYIO LEMOYKY PACCYXKIEHUN C OMOpOW Ha
U3YYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UUYECKUE SIBJICHUS;

UCIIOJIb30BaTh IMPU PEIICHUWH Y4YeOHBIX 3a/1ad COBPEMEHHblE HH(POPMAIMOHHBIE TEXHOJOTUU JUIs IOMCKAa,
CTPYKTYpPUPOBaHUS, UHTEPIPETALMU U TMpPEICTaBICHHUs Y4eOHON M HAay4YHO-TOMYJIIpHOW HH(OpMAIMM, MOTyYEHHOU H3
pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAJTU3UPOBATh MOJIy4aeMyto HH(POPMALIHUIO;

NPUBOAUTH TPHUMEPHI BKJIAJa POCCUUCKUX M 3apyOEKHBIX YUYEHBIX-(U3UKOB B PpPa3BUTHE HAYKH, OOBICHEHHE
MPOLIECCOB OKPY’KAIOIIET0 MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;



UCIIOJIb30BaTh TEOPETUYECKUE 3HaHUS MO (PU3MKE B MOBCEIHEBHOM KHU3HU Ui oOecriedyeHuss 0e30MacHOCTH MpH
oOpallleHu ¢ TNpudbopaMM U TEXHUYECKUMHU YCTPOWCTBAMH, JMJIi COXPAHEHUS 3/I0pOBbS U COONIOACHHUS HOPM
HKOJIOTUYECKOTO TTOBEICHHUS B OKPYXKAIOILEH CPEJIE;

paboTaTh B Ipymie ¢ BBHIMOIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIeH, IIaHUPOBATh padOTy TPYMIbI, pallUOHATBHO
pacnpeienarTh 00s3aHHOCTU U TUIAHUPOBAThH JESATEIBHOCTh B HECTAHAAPTHBIX CUTYyaIUSX, aJICKBATHO OLIEHWBATHh BKJIA]
KQ)KJIOTO U3 YYaCTHUKOB I'PYMIbI B PEHIEHUE PACCMATPUBAEMON MTPOOIEMBI.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIEeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeM uugposbie
Ne n/m P Konrpoubusie IlpakTuueckue (witpp )
NMPOrpamMMblI Bcero oOpa3oBaTeIbHBIE
padoThI padoThI
pecypcsl
Paznean 1.PU3UKA U METO/Ibl HAYYHOI'O TIO3HAHUSA
bu6mmoreka [IOK
11 ®u3KKa ¥ METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Wroro no pazneny 2
Paznena 2.MEXAHUKA
bu6mmoreka [IOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huriamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3.MOJIEKYJIAPHASI ®U3UKA U TEPMOJANHAMUKA



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

31 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOIN 9 bubmumoreka [IOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
32 OCHOBEI TEPMOMHAMHIKH 10 https://m.eds00.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK
' ®a30BbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72
Wroro no pazueny 24
Pa3znen 4.9JIEKTPOJAUHAMUKA
bubmuorexa [JOK
41 UICKTpOCTATHIA 10 https://m.eds00.ru/7f41bf72
49 [TocTosiHHBIN 251eKTpUYECKUil TOK. TOKH B 12 bubnnoreka [JOK
' Pa3IMYHbIX Cpeiax https://m.edsoo.ru/7f41bf72
Htoro no pazneny 22
PeszepBHoe Bpemst 2
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoxka Koutpoububie IlpakTunuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
®dusnka — HayKa O MPUPOJIC.
1 Hayunsie MeTZK bl HO?I,)H:HI/DI 1 bubmorexa HOK
e A https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIEer0 MUpa
Ponb u mecTo ¢pusuku B

5 (GhOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JII0IeH
MexaHn4ecKkoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
nBuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE IPSAMOIIMHEHHOE 1 bubnnorexka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpeHHOE PSIMOIMHEHHOE 1 bubnuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

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

7 JIBr>keHre MaTepualibHOM TOYKH T10 1 bubmorexa HOK

p https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Tpunuun otHocuTenbHoCTH ["anuies. 1 bubnnorexka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HNuepunanbHble CUCTEMBI OTCYETA.
ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [Tpunuun

bu6mmoreka [IOK

9 cymneprno3unuu cui. Bropoi 3akoH
yrep i P . https://m.edsoo.ru/ffOc3be8
HoroTona st MaTepuanbHOW TOYKH
Tpetuii 3akoH HeroTOHA 114 bubnnoreka HOK

10
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuia

11 TshxecTH. [lepBas kocMuueckas bubmmorexa LOK

- eP https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuia tpenus. Koaddunment tpenus.

13 Cuia Cin OTI/IBJIGI({bI/Iqs)I pu BI/IS(GHI/II/I bubmorexa HOK

P pua https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WJIU Ta3e
[TocTynarenbHOE U BpalllaTeIbHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO TeTa. bubnmnorexa [JOK
MowmenT cuisl [1neqo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEIIA
HMitynbsc MaTepUabHON TOUYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuoteka [JOK
Nmnynbsc cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE IBU)KEHHE
PaboTta 1 MOIITHOCTH CHJIBL.

16 Kunernueckas sHEprus MmarepuaabHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHHUH https://m.edsoo.ru/ff0c4502
KUHETUYECKOM SHEPTUHu

17 IToTeHumanbHas SHEPTHSL. bubnnorexka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTenuunanpHas s3HEpPTUs yupyro
ne(hOpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

[ToTreHnmanpHbie ¥ HENOTEHIHMATIHHBIE
cuitbl. CBsA3b paboThI
HETIOTEHIMATBHBIX CHUJI C U3MEHEHHEM
MEXaHUYECKON SHEPTUU CUCTEMBI TEl.
3aKOH COXpaHEHUs MEXaHUUECKOU
SHEPruu

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

KonTtponpsHas padora o Teme
«Kunemaruka. Jlunamuka. 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/ff0c4dc?2

22

23

24

Xapaktep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIIECTBA.
Mojenu cTpoeHust 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 ra3a
29 N3omnporniecchl B nacaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaduyeckoe npeacTaBIcHUe https://m.edsoo.ru/ff0c570e
BuyTrpennsisa sneprus
TEPMOJUHAMUYECKON CUCTEMBI U
30 crocoObl e€ m3MeHeHus. KonrdaecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTUS OJJHOATOMHOT'O UICATHHOTO
rasa
bu6nmoreka [JOK
31 Bupwt Teruionepeatin https://m.edsoo.ru/ff0c5c36
VaenbHas TEIIOEMKOCTD BEILIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa [JOK
. https://m.edsoo.ru/ff0c5¢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
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoje. Bropoi 3akoH
TEPMOJINHAMUKHI

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/ TermoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TETUIO3HEPTETHKH
38 Ob6o06maromuit ypok «MosnekynsipHas bubnuoreka [IOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa LOK
VP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnnorexa [HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs: U OTHOCUTEJIbHAS
41 BJIAJKHOCTh BO3/1yxa. HachleHHbIN bubmmorexa [JOK
AR - https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrammmyeckue u
42 amopdHbIe Tena. AHU30TPOMHS bubnuoreka [IOK
CBOWCTB KpucTalIoB. Kuakue https://m.edsoo.ru/ff0c65f0
kpuctauisl. COBpeMEHHbBIE MaTepHAITBI
[InaBrneHue M KpUCTAIIN3AIIUS.
43 VnenbHas TCHJII())Ta HJ'IaBJ'IeII;I/ISI bubmmorexa [OK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44
YPaBHCHHE TEIIOBOTO OanaHca https://m.edso0.ru/ff0c6820
45 DneKkTpu3zanus Tei. DIeKTPUIEeCKUn bubnmuotexa [JOK

3apsna. Z[Ba BHUJA SJICKTPUYICCKUX

https://m.edsoo.ru/ff0c6bcc



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
https://m.edsoo.ru/ff0c6bcc

3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPUKU U

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS bubmmorexa [IOK
YHpOBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3aumopeiictBue 3apsa0B. 3aKOH
47 Kynona. ToueuyHbIil dIeKTpUUYECKUN bubmmorexa [IOK
y ' P https://m.edsoo.ru/ffOc6ced
3aps
Hampsxk€HHOCTB AIIEKTPHUYECKOTO
48 nons. [puHumn cynepnosuuuu bubnuorexa [JOK
AJIEKTPUYECKUX MoJeu. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTU
Pabota cui snekTpocTaTH4ecKoro
49 moust. [Torenman. PasHocts bubmmorexa [TOK
) HaiL. https://m.edsoo.ru/ff0c6f00
[IOTEHIMAIIOB
TTpoBOAHNKY M TUDIEKTPUKH B
50 anpeKT 0CTATUYECKOM HOIJ)'IC bubmmorexa [IOK
P ] https://m.edsoo.ru/ff0c7018
JlnanekTpudeckast MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DaexTpoéMrocTh. KoHmeHncaro
P A P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTH TIIIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs 3apsyKEHHOTO bubmmorexa [IOK
g pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
ANEKTPOEMKOCTH KOHJIeHcaTopa'
[IpuHIMI NElCTBUS U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOTTMPOBAILHOTO

ammapara, CTpyHHOIro IpuHTepa.
DneKTpocTaTHYeCcKas 3alluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

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

bubmuorexa [JOK

0.5 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
3ambIkaHue. JlabopaTopHas pabora
«M3mepenne D/1C nctounnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

ONEeKTPOHHAs IPOBOJUMOCTH TBEPABIX
METAJIJIOB. 3aBUCUMOCTD
COINPOTHBIIEHUS METAIIJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

ONEKTPUUECKUH TOK B BAKyyMe.
CBolicTBa 3JE€KTPOHHBIX ITyYKOB

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

bubmuorexa [JOK

0.5 https://m.edsoo.ru/ff0c7ae0

61

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

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



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEKTPUUECKUI TOK B PACTBOPAX U

paciuiaBax 3JE€KTPOJIMTOB. bubnmoreka [JOK

62 1
DJIEKTPOJIMTHYECKAS JUCCOIAALIMSI. https://m.edsoo.ru/ff0c82ba
DIIeKTpOnn3
DNEeKTpUYECKUH TOK B ra3ax.

63 CamocTosTebHBIN 1 1 bubnmoreka [JOK
HECaMOCTOSITEIIbHBINA pa3psa. MonHus. 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
«9nekrpocraruka. [locrosHHbIN

66 3JIEKTpUYECKU TOK. TOKHU B 1 bubnmnorexa [JOK
pasnuuHbIX cpenax» /Beepoccuiickas https://m.edsoo.ru/ffOc8a8a
IpoBepoYHas paboTa Ipu MPOBEIECHUN
Ha OyMa)>XHOM HOCHUTEJNEe

67 PesepsHslil ypok. KonTponbHast 1 bubnuoreka [IOK
pabora o Teme "DNeKTpoIuHaMHUKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O600maronuii ypok 1 bubmmorexa [IOK
o temam 10 kacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






