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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpEAHEr0 00Imero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHUM U TpeOOBaHUU K pe3ylbTaTaM OCBOEHHUS OCHOBHOMU
obOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIXx B PI'OC COO, a Takke ¢ ydérom
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIMU MPETNoJaBaHUsl y4eOHOTO
npenmera «@u3uka» B 00pa3oBaTeNBbHBIX  opraHm3anusax —Poccuiickorn ~ Denepamum,
pean3yIoNMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Cogepxanue mnporpaMMbl Mo (PU3HMKE HaIlpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTuHbl Mupa oOyuarommxcs 10 kimaccoB mpu oOydeHMH X (u3nKe Ha 0a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATeIHOCTHOTO noaxoaa. [IporpaMmma no ¢usuke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMETHBIM
pe3ynbTaTaM OOyuYeHHUs, a TaKXKe YYUTHIBAeT HEOOXOIMMOCThb peaH3aluu MEKIPEAMETHBIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE [EJIM M3y4eHUs (U3UKM HA YPOBHE CPEIHEr0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (DHU3MKU: JIMYHOCTHBIC, MeETalpelIMeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIAaHUpPYEMbIE PE3yNbTAaThl OCBOCHHUS Kypca PU3MKHU Ha 6a30BOM ypOBHE, B TOM YHUCIIE

IIpeIMETHBIE PE3YJIbTAThI IO rojIaM O0yUYEHUs;

e cozaepxanue yueOHoro npeamera «dusnkay mo rogaM oOyueHusl.

®du3nka Kak HayKa 0 HauboJiee OOIIMX 3aKOHAX MPUPOJIBI, BHICTYIAs B KA4eCTBE y4eOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ] B CUCTEMY 3HaHHM 00 OKpYyKarolleM MHpeE.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, MOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIS)KAT B OCHOBE MPOLIECCOB U SBICHUN, N3ydaeMbIX
XuMmHel, ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonap3oBaHue U akTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUI B cdepe SHEpPreTHKH, TPaHCIOpTa, OCBOSHHMsSI KOCMOCa, MOJYYEHHs] HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. Mzyuyenue GuU3MKu BHOCUT OCHOBHOW BKJIAJ] B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUpPOBaHUE YMEHUI
IMPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPY BHIIOIHEHUH UMHU Y4EOHBIX UCCIIEI0OBaHUI.

B ocHOBY Kypca (hu3uKH 17151 YPOBHS cpeiHero o0miero oopa3oBaHus MOJIOKEH PsI UICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISIETCS JOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pa3zesioB (M3HMKH, BKIIOYAET KaK BOMPOCH KJIACCHUECKOH, TaK U
COBPEMEHHOM (hU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (GU3UKH 00beAMHEH BOKPYT
¢buznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OPMHUpOBAHUE TMPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaius npearnosaraeT UCIoib30BaHHE T'yMaHUTapHOTO
noTeHIMana GU3NIECKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TpobdIeMamMH.

Hoes npuxnaonou nanpasnennocmu. Kypc pu3nku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNUN N3YUYEHHBIX TEOPUI U 3aKOHOB.



Hoes »sxonocusayuu peannsyercs IOCPEACTBOM BBEACHMSI JJIEMEHTOB COJACpKaHMUS,
MOCBALIEHHBIX 3KOJIOTMYECKHM MpoOjIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXIeHUS MPoOIeM PallMOHAIBHOTO PUPOIOTIOIB30BAHUS U
9KOJIOTHYECKOl 0€30MacHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha ypOBHE CpeaHEero ooiero odpazoBaHus
SBIISIOTCS (U3MUecKkue Teopuu ((HOpMHUpPOBAHME MPEICTABICHHH O CTPYKTYpe MOCTPOCHHS
¢usnueckoil TeopuH, poiaM (YHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
MPEJICTABICHUSIX O IPUPOJE, TPaHUIAX MPUMEHUMOCTH TEOPHi, IJIsl ONMHUCAHUSl €CTECTBEHHO-
HAYYHBIX SIBJICHUM U IPOLIECCOB).

CucTeMHO-IeTETbHOCTHBIN MOIX0A B Kypce (DPM3MKU pealn3yeTcs MPEexKIe BCETO 3a CUéT
OpraHu3aly SKCIIEPUMEHTAILHON eSTeIbHOCTH oOydatouuxcs. J{ius 6a30Boro ypoBHs Kypca
(GU3MKH — 3TO HCIIOJIb30BAHUE CHUCTEMBI (PPOHTANBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB H
71a00paTOPHBIX pabOT, KOTOphIE B mMporpamMme 1o (Gu3uke oOBbEIWHEHBI B OOIIMHA CITMCOK
YYEHHUECKUX NPAKTUUYECKUX padoT. BrlieneHne B yKazaHHOM IEpEeYHE JIADOPAaTOPHBIX padoT,
NPOBOIUMBIX ISl KOHTPOJIS M OLEHKH, OCYIIECTBISETCS YYaCTHHKAMH OO0pa30BaTeIbHOTO
mpolecca UCXo/Is U3 0COOCHHOCTEH TUIAHUPOBAHUS U OcHalleHus kabuneta pusuku. [Ipu rTom
oOecrieunBaeTcs OBIAJCHHE OOYYAIOUIMMUCS YMEHHSIMH MPOBOAWTH KOCBEHHbBIE H3MEpEHUs,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEJIMYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
NPEIOKEHHBIX THITOTE3.

bonbiioe BHUMaHKE yAENsSETCS PELICHUIO Pacu€THBIX M Ka4eCTBEHHBIX 3aj1ad. [Ipu stom
JUTSL PAacYETHBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33/1aHHOM (DU3MUECKON MOJEIBIO,
MO3BOJISIONINE TPUMEHSTh HM3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasfelna
Kypca, TaK ¥ MHTETPUPYS 3HAHUS U3 Pa3HBIX pa3nenoB. s KadeCTBEHHBIX 3ajad MPHOPUTETOM
ABJISIIOTCSL 3aJjaHUs Ha OOBSICHEHHE MpOTeKaHWs (U3UYECKUX SBJICHUH M TPOLIECCOB B
OKpY’Karolle >Ku3HHU, TpeOyromue BbIOOpa (u3MuecKkod MOAENTH A CUTyallMM MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootrBerctBunm ¢ TpeboBanusimu ®I'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
oOecrieyeHnI0 y4yeOHOro mporecca 0a30BbIi ypOBEeHb Kypca (U3MKH HAa YPOBHE CPEIHEro
oOmiero o0pa3oBaHMs JIOJDKEH M3y4yaTbCs B YCJIOBUSAX NMPEIMETHOrO KaOWHeTa (PM3MKHU WIN B
YCIIOBHSIX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunete
(bu3KKH T0JKHO OBITH HEOOX0AMMOE 1a00paTOpHOE 00OPYAOBAHHE /ISl BHIIOJHEHUS YKa3aHHBIX
B IporpamMme N0 (U3UKE YYEHHUECKUX MPAKTHUECKUX paboT U JeMOHCTpalMOHHOE
obopyoBaHue.

JleMoHCTpanioHHOE 000py/0OBaHWE (POPMUPYETCSI B COOTBETCTBUU C MPUHITAIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M 00ECTeUMBAET IMOCTAHOBKY TEPEUMCIEHHBIX B MPOrpaMMe I10
¢u3uKe KIIOYEBBIX JEMOHCTPALMH JUIsI MCCIEIOBAHUS HM3y4aeMbIX SBJICHUH M IPOLECCOB,
HMIUPHYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHECHHH.

JlaboparopHoe 00opyaOBaHUE ISl YYEHHYECKHX MPAKTUYECKUX paboT GopmMupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOECIIeYMBAETCS B Pacy€ére OMHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThI JIabOpaTOpHOro OOOpYIOBAHUS JIOJKHBI OBITH
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AaHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TaKkKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHIC IIU(PPOBHIX JIAOOPATOPHIA.

OCHOBHBIMU TIEJISIMU U3y4YeHUs (PU3UKH B 00IIeM 00pa30BaHHH SIBIISIOTCS

e (QopmupoBaHue HHTEpeca U CTpPEeMJICHHS OOydyalouMxcs K HaydHOMY H3YYEHHUIO

MPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;
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pa3BUTHE TPEACTABICHUH O HAydHOM METOJAe TMO3HaHUs U (OPMUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

dbopMupoOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa U3y4YeHHsS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHUE YMEHUI OOBACHATD SBJICHUS C UCIOIb30BAaHUEM (PU3UUECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeIbCTB;

dbopMupoBaHUE MPEACTABICHUN O POIM (GUMKU ISl pa3BUTHSI IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTHUM.

JlocTikeHnne 3TUX Lenel oOecreynBaeTcsl peluIeHHeM CIEAYIONIMX 3a7ad B Ipolecce
U3Yy4eHHUs Kypca (pU3UKU HA YPOBHE CpeJIHEro o0uiero o0pa3oBaHus:

nproOpeTeHne CUCTEMBI 3HaHUH 00 O0IMX (U3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSIX, BKJIIOUAsh MEXaHUKY, MOJIEKYJSPHYIO (PU3UKY, IEKTPOJUHAMUKY, KBAHTOBYIO
(GU3UKY U 3JIEMEHTHI aCTPOPU3UKY;

dopMHpOBaHHE YMEHUH MPUMEHATh TEOPETUYECKHUE 3HAHUA Ui OOBACHEHHS
¢u3nuecKkux SIBIEHUM B MpHpoOJe M JUIsl TNPUHATUS NPAKTUUYECKUX pEIIeHUH B
IMOBCEAHEBHOM XKU3HU;

OCBOCHME CIIOCOOOB pEIIeHUs pa3IMyHbIX 337ad C SBHO 3aJaHHOM (usnueckon
MOJIENBI0, 3a7ad, TOJPa3yMEBAIOIINX CAMOCTOSTENbHOE CO3JaHue (HU3HUYECKON
MO/JIeIH, aIEKBATHOM YCIIOBUSM 3a]1auH;

NOHMMaHue (PU3MYECKUX OCHOB M TPUHIIUIIOB ACUCTBUS TEXHHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO CPENy;

OBJIQ/ICHUE METOJaMH CaMOCTOSITENIFHOTO TUIAHMPOBAHUS M TPOBENEHUS (HU3MIECKUX
HKCIEPUMEHTOB, aHalu3a M  HUHTEepHpeTandud  HMHQOpMAaIUM,  ONpe/eieHus
JIOCTOBEPHOCTH MOJYYEHHOTO Pe3ysbTara;

CO3/1aHU€ YCJIOBUH NSl pa3BUTHsI YMEHUI MPOEKTHO-UCCIIEN0BATEIbCKON, TBOPUECKON
NeSITETTHHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YpOBHE CPEIHETO OOIIEro 00pa3oBaHUS
orBoauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 vaca B HEJEIIO).

[Tpennaraemslii B mporpamme no (Gusmke nepeyeHb Ja00paTOPHBIX U MPAKTUYECKUX paboT
SBJISIETCS PEKOMEHIOBAaHHBIM, YYHMTENb JI€laeT BbIOOp MpPOBEAEHUS J1a0OpaTOpHBIX padoT U
OTIBITOB C YU4ETOM MHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.



COJEP)KAHUE OBYYEHUA

10 KJIACC

Pa3znen 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 MO3HAHUSA
®usuka — Hayka o mnpupoge. Hayunele MeTonbl NO3HaHUS OKpysKamomero mupa. Poip
HKCIEPUMEHTA M TEOPUH B IIPOIIECCE MO3HAHUS IPUPOIbI. DKCIIEPUMEHT B (PU3UKE.
MogenupoBanue (GU3NYECKUX SBICHUH W mpoueccoB. Hayunele rumotessl. Pusmueckue
3aKOHBI U TeopuH. ['paHUIIbI TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpHHIIUIT COOTBETCTBHSL.

Ponp u mecro ¢usuku B (GOPMUPOBAHMU COBPEMEHHOM HAay4YHON KapTHHBI MHUDA, B
IIPAKTUYECKON AESITEIbHOCTH JIFOAEH.

Jlemoncmpayuu

AmHanorossle 1 I_II/I(I)pOBBIG H3MCPUTCIIbHBIC HpI/I60pI>I, KOMIIBIOTCPHBIC JaTYHUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunyeckoe nBmwxkeHne. OTHOCUTEIBHOCTh MEXaHUUECKOTo JABMKeHusa. Cucrema oTrcuéra.
Tpaexropus.

[lepemerienue, CKOpPOCTh (CpelHSAs CKOPOCTh, MTHOBEHHas CKOPOCTb) U YCKOpPEHHE
MaTepUuaIbHOM TOYKH, MX MPOEKIMU Ha OCH CHUCTeMbl KoopauHaT. CIOXKEHHE TMEepeMEIICHUN U
CJIOKEHUE CKOPOCTEM.

PaBHOMepHOE M PAaBHOYCKOPEHHOE NPSIMOJHHEWHOE [BUXKeHHE. ['paduku 3aBUCHMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MEPEMELIEHUSI MaTePUAIbHON TOUKH OT BPEMEHH.

CBoOoaHoe majenue. Y cKopeHrue CBOOOIHOTO MaICHHS.

KpuBonuneirinoe nBuxeHue. J[BuxkeHne MaTepruagibHON TOUKH 110 OKPYKHOCTH C TOCTOSTHHOM
M0 MOJYJIO0 CKOPOCTBIO. YTIOBasi CKOPOCTbh, TUHEHHast ckopocTh. [leproa u dyacTtora oOparieHus.
LleHTpoCTpeMUTENBHOE YCKOPEHHUE.

TexHu4eckue ycTpoHWCTBa M MPAKTHUECKOE MPUMEHEHHUE: CIHIOMETp, ABUKEHUE CHAPSIOB,
LIEIIHBIE U PEMEHHBIE ITEpeayn.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETa, ILTIOCTPALIUS KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKEHUS.

[IpeoOpazoBanue NBMXEHUH C HCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habmonenue aBrkeHus Tena, OpOIeHHOTO MO/ YTIIOM K TOPU30HTY ¥ TOPU30HTATBHO.

N3mepenune yckopeHust CBOOOHOTO MaCHHMSI.

HamnpaBnenue ckopocTu pu JIBMKEHUHN TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuol

N3yueHnne HepaBHOMEPHOTO IBM>KEHUS C 1IEJIbIO OMPEIEICHUSI MTHOBEHHOM CKOPOCTH.

HccnegoBanue COOTHOILIEHUS MEXAY MYTAMH, MPOUIECHHBIMUA TEJIOM 3a MOCIEAOBATENIbHbIC
paBHBIE TPOMEKYTKHA BPEMEHH MPU PAaBHOYCKOPEHHOM JIBI)KEHUH C HAYAIbHOM CKOPOCTBIO, PAaBHOM
HYJIIO.

N3yuenue nBUKEHUS MIApUKa B BI3KOU KUJKOCTH.

Nzydenne nBuxkeHus Tea, OPOINICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka



[Tpuniun otHocutenbHOcTH ['anmuies. IlepBerit 3akoH HproToHa. MHepuuanbHble CUCTEMBI
oTcuéra.

Macca tena. Cwuna. Ilpunnun cynepno3unuu cwi. Bropoit 3axkon HerooTona s
MarepuanbHOU Touku. Tperuii 3akoH HplOTOHA JU1sl MaTepruanbHbIX TOYEK.

3akoH BceMupHOro Tsarotenus. Cuna tspkectu. [lepBas kocMHuueckasi CKOPOCTb.

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

Tpenue. Buasl TpeHus (1okosl, ckoibxeHus, kadenust). Cuna tpenus. Cyxoe tpenue. Cuia
TPEHUS CKOJNBbXKEHUs M cuia TpeHus nokos. Kosdduument tpenus. Cuna COnpoTHBICHUS NpU
JBUKEHUH TeJa B )KUJIKOCTH WJIU Tase.

[TocTynaTensHOE M BpaIlaTeIbHOE ABMKEHHE a0COIIOTHO TBEPIOTO TEA.

MOMEHT CuiIbl OTHOCHTENIBHO OCH BpauieHus. [lnedo cuibl. YcnoBus paBHOBECHS TBEPIOTO
Tena.

TexHuueckue yCTpONCTBA M MPAKTUYECKOE NPUMEHEHHUE: MOAIIUIHUKY, JABUXKEHUE
MCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHue nHepuuu.

CpaBHeHME MacC B3aUMOJIEHCTBYIOIINX TEl.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxeHnue cui.

3aBHCUMOCTH CHJIBI YIPYTOCTH OT Ae(opMariuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOAbEME U NaJACHUU.

CpaBHeHHE CUJT TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecUsl TBEPAOTo Tena. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomol

N3ydenue nBuxenust Opycka rmo HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CWJI YIIPYTOCTH, BO3HMKAIOIIUX B IPY)KHHE U PE3NHOBOM
oOpasiie, oT ux aedopmaluu.

HccnenoBanue ycioBuil paBHOBECHS TBEPIOTO TeJa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3aKkonbl COXpanHeHun 6 MexanukKe

Nmnynbc MaTepuanbHOW TOUYKM (Tesa), CUCTEMBbl MaTE€pHaJIbHBIX TouyeK. Mmmysnbc cuiel u
M3MEHEHNE UMITyJIbca Teja. 3aKOH COXpaHEeHUs UMITyJbca. PeakTuBHOE ABMXKEHUE.

PaGota cumbl. MOIIHOCTH CHITBI.

Kunernyeckass sHeprus MarepualibHON Touku. Teopema 00 H3MEHEHUM KHHETUYECKOM
SHEPTHUH.

[TorenunansHas sHeprus. IloTeHnuanbHas sHeprus ynpyro AeQOpMUPOBAHHON MPYKUHBI.
[ToTennuanpHas SHEPTUs TeNa BOIU3U TOBEPXHOCTH 3EMITH.

[ToTeHnuanpHble W HEMOTEHIUMANbHBIE CUJIBL. CBs3b PabOTHl HEMOTEHIMATBHBIX CHI C
M3MEHEHNEM MEXaHUYECKON YHEPTUN CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKON YHEPTUN.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckue yCcTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: BOJOMET, KONEp, IMPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHKEHUE.



[Tepexon moTeHITMATBHOM SHEPTHH B KWHETUYECKYIO U OOPATHO.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3ydeHne aOCOMIOTHO HEYNPYroro yaapa ¢ TOMOIIBIO JBYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

WccnenoBanue cBsizu pabOTHI CUITBI C U3MEHEHHEM MEXaHUYECKOW PHEPIUU Teja Ha MpuMepe
pacTsKEHUs PE3UHOBOIO KI'yTa.

Pa3nea 3. Mosekynsipaasi puznka 1 TepMOIHHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUU

OcHOBHbIE TOJIOKEHUSI MOJIEKYJIAPHO-KMHETHUECKON TEOPHH U UX ONBITHOE OOOCHOBAaHHE.
Bpoynosckoe nemxenue. Auddysus. Xapakrep NBUKEHUS U B3aMMOACHCTBHS YaCTHIl BEIIECTBA.
Mopnenu CTpOeHUs Ta30B, JKUIKOCTEH U TBEPIBIX TET U OOBSICHCHHE CBOWCTB BEUIECTBA HA OCHOBE
3TUX Mojeneil. Macca u pa3mepsl moJiekyi. KonnuectBo BeuiectBa. [locTositHHas ABoraapo.

TemoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopnens uaeanbHoro raza. OCHOBHOE YypaBHEHUE MOJIEKYJIIPHO-KUHETHUUECKONH TEOpHH
UJealIbHOTO ra3a. AGCOII0THAs TeMIlepaTypa Kak Mepa CpeiHe KHHETUUECKOM 3HEPTUU TEIIOBOTO
nBWKeHus vactun raza. llkama temnepatyp KenbBuHa. ['a30Bble  3aKOHBI. YpaBHEHHE
MenpeneeBa—Knaneiipona. 3akon JlaneroHa. M3ompoueccsl B UACAIBHOM ra3e C IMOCTOSIHHBIM
KOJIMYECTBOM BelecTBa. [ 'paduueckoe NpPeACTaBICHHE W30MPOIECCOB: H30TepMa, H30X0pa,
n3obapa.

TexHuyeckue ycTpoiicTBa U MpaKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAlOIIME JTUCKPETHOE CTPOEHHME BellecTBa, (oTorpaguu  MOIEKys
OPraHNYeCKUX COCTMHECHUH.

OmnbIThl 10 AU Y3UH KUAKOCTEH U Ta30B.

Mogens OpOyHOBCKOTO JIBUXKEHUS.

Mogens onbita LlTepHa.

OnbIThI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHSL.

Monens, HIUTFOCTpUpYIOLIas IPUPOLY AABJICHUS ra3a Ha CTEHKH COCYAA.

OnbIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSIHUS UI€AJIbHOTO ra3a, U30MpOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomol

Omnpenenenre Macchl BO3AyXa B KJIACCHOW KOMHATe HA OCHOBE U3MEPEHUN 00bEMa KOMHATHI,
JABJICHUS U TEMIIEPATyphl BO3/lyXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEK/y ITapaMEeTpaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnoevl mepmoounamurku

TepmoauHamMuueckass cucteMa. BHYTpeHHss SHEpPrusi TEPMOJWHAMHYECKOW CHCTEMBI M
ciocoObl €€ n3MmeHeHus. KomuuecTBo TerioTsl U paboTa. BHYTpeHHsIsI HEprusi 0JAHOATOMHOTO
UJIealbHOr0 rasa. Buasl Temonepenadyu: TEIUIONPOBOJHOCTb, KOHBEKIM, U3Iy4EHUE. Y IeIIbHas
TEITIOEMKOCTh BellecTBa. Koan4yecTBO TEIIOTHI IpH TEIUIoNepeaaye.

[Tonsitue 06 agumabaraoM mporecce. [lepBriil 3akoH TepMoanHaMuku. [I[pruMeHeHne mepBoro
3aKOHa TEPMOJAMHAMUKH K H3omporeccam. [ papuueckas uHTEprnperanus paboTs rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpatuMocTh Mpo1eccoB B pUPOE.

TennoBeie mamuubl. [IpuHnune! geicTBust TernoBbix MamuH. [IpeoGpa3oBaHus 3Hepruu B
TEIIOBbIX MamuHax. Koadduumuent mone3noro AecTBus TeraoBoi mamuHbl. [{ukn KapHo u ero
KO2(DPUITMEHT T0JIE3HOTO IEUCTBHS. IKOJOTUUECKHUE MPOOIEMBI TETUIOIHEPTETUKH.



TexHuyeckue ycTpoiicTBa U NMpakTUYECKOe MPUMEHEHUE: IBUraTellb BHYTPEHHETO CTOPaHuUs,
OBITOBOM XOJIOAUIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHneHne BHyTpEeHHEH SHEPrUU Teja MPH COBEPIICHUU PabOThI: BBUIET IPOOKHU U3 OYTHLIKU
Mo JEHCTBHEM CXKaTOro BO3JyXa, HarpeBaHue d¢upa B JIATYyHHOH TpyOke MyTEM TpEeHUs
(BuIEOIEMOHCTpAIIHS ).

W3meHeHne BHyTpeHHEN 3HEpTUH (TeMIepaTypsl) Tejla IpH TEIIonepeiaye.

OmnpIT 0 aguabaTHOMY PACHIUPEHUIO BO3/1yXa (OIBIT C BO3YUIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CrOPaHusl, peaKTUBHOIO JBUTATEs.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Acpecamnuie cocmosanusn eeujecmea. Dazosvie nepexoonvt

[TapooOpa3zoBanue u koHaeHcauus. Vcmapenue u kuneHue. AGCOTIOTHAS U OTHOCUTENIbHAS
BJIQXKHOCTh BO3Ayxa. HacelmieHHBIH mnap. YienbHas TeIuioTa MapooOpa3oBaHus. 3aBUCHUMOCThb
TEMIIEPATYPHI KUIIEHUS OT AABJICHUS.

Teépmoe teno. Kpucramnuyeckue u amopdHbie Teiaa. AHU30TPOIHUS CBONCTB KPUCTAIJIOB.
Kunkue xpuctamnsl. CoBpemeHHble MaTepuanbl. [lnaBreHue u Kpuctamuzanus. Y aenbHas
teruioTa riaBneHus. Cyonumanus.

YpaBHEHHE TEIIOBOTO OanaHca.

TexHnuyeckue yCTpPOHCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U IICUXPOMETD,
KaJIOpUMETP, TEXHOJIOTHH MOTYyYEHHsS] COBPEMEHHBIX MaTEpUajIoB, B TOM YHCIIe HAHOMATEPHAIIOB, U
HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBHIIIEHHBIX MTAPOB.

Kunenue npu noHW>KEHHOM JaBICHUU.

CriocoObl U3MepeHUs BIaKHOCTH.

Habntoienne HarpeBaHus U MJIaBIEHUS KPUCTANIMYECKOTO BEILIECTBA.

JleMOHCTpalys KpUCTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3mepenne OTHOCUTEIBHON BIa)KHOCTH BO3/1yXa.

Pazjen 4. DaekTpoauHaMmnka

Tema 1. dnexmpocmamuka

DnexTpu3aius Tel. DIeKTpuuecKuid 3aps. [[Ba Buga snekrpudeckux 3apsao. [[poBogHuKH,
JTUAJICKTPUKU U TIOJIYIIPOBOTHUKH. 3aKOH COXPAHEHUS dJIEKTPUIECKOTO 3apsia.

B3aunmoneiicteue 3apsanoB. 3akoH Kynona. ToueuHbIl 3IEKTPUUECKUAN 3apsl. DIEKTPUUECKOE
nosne. Hanpsix€HHOCTh 3nekTpuyeckoro mouss. [IpuHImun cynepno3uuuy 3JIeKTPUYECKUX IMOJIEH.
JluaNYM HaNPsHKEHHOCTH YJIEKTPUUECKOTO OIS,

Pabora cun snexrpocratnueckoro nosd. [lorenuuan. Paznocts norennuanos. [IpoBoguuku
Y JTUDJIEKTPHUKHU B AJICKTPOCTATUUECKOM TToJie. [[udnekTprudeckast MpOHUIIAEMOCTbh.

OnekrpoémkocTh. KoHaeHcaTop. OIEKTpPOEMKOCTh IIOCKOTO KOHJEHCATopa. JHEprus
3apsPKEHHOT0 KOHJIEHCATOPA.

TexHudeckue yCTPOMCTBA W TPAKTUYECKOE TNPUMEHEHHUE: DIIEKTPOCKOI, JJIEKTPOMETP,
ANEKTPOCTaTUYECKasl 3allUTa, 3a3eMJICHUE JJIEKTPONpUOOpOB, KOHIEHCATOP, KOMUPOBAJIbHBIM
anmapar, CTpyHHBIN IPUHTED.



Jlemoncmpayuu

YCTpOoUCTBO U IPUHIUIT ACUCTBUS JIEKTPOMETPA.

B3anmoneiicTBre HaANEKTPU3OBAHHBIX TEJ.

DIEKTpUYECKOE MOJIE 3apSKEHHBIX Tell.

[IpoBOIHMKY B 31EKTPOCTATHUECKOM I10JIE.

DneKTpocTaTUuecKas 3aluTa.

JIMDIIEKTPUKHU B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCHMOCTD 3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHCATOpa OT IUIOLIAAM IIACTUH, PACCTOSHUS
MEXIy HUMH U IU3JIEKTPUYECKON IPOHULIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCATOopa.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwiit 31exkmpuveckuii mok. Toxu 6 paznuunvix cpedax

DONEeKTpUUECKUH TOK. YCIIOBUS CYILECTBOBAHHUS AJIEKTPUYECKOrOo TOKA. VICTOUHMKM TOKa.
Cua Toxka. [TocTossHHBIN TOK.

Hanpsixenue. 3akon Oma aJ1g y4acTka Henu.

DNeKTpUYEeCcKOoe CONPOTHUBIICHHE. Y IeJIbHOE CONPOTUBIIEHHE BellecTBa. [locnenoBarenbHoe,
napajuieJIbHOE, CMEILIaHHOE COEIMHEHHE MPOBOJHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoymns—JIeHnia. MOIIHOCTE 3JIEKTPHUECKOTO TOKA.

DONEeKTPOABMKYIAasl CUjla U BHYTPEHHEE CONPOTUBJIEHHE MCTOYHUKA TOKA. 3akoH Oma s
MOJIHOM (3aMKHYTOM) AnekTpuyeckoil nenu. KopoTkoe 3aMblkaHue.

DNeKTpOHHAs MPOBOIMMOCTh TBEPABIX METAINIOB. 3aBUCUMOCTh COIPOTUBIIEHUSI METAJUIOB OT
Temrepatypbl. CBEpXITPOBOIUMOCTb.

DneKTpUuYecKuii TOK B Bakyyme. CBONCTBA AIIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCcTBEHHAs! U MPUMECHAsI TPOBOAMMOCTH MOIYIPOBOAHUKOB. CBOMCTBA
p—n-niepexoa. [lomynpoBoJHUKOBBIE TPHOOPEI.

DNeKTpUYecKUid TOK B pacTBOpax M pacijiaBaX »JJIEKTPOJIUTOB. JIEKTPOIUTHYECKAS
JUCCOIIHAITUS. DIEKTPOIIN3.

DnekTpuyeckuii ToK B razax. CaMOCTOATENbHBIA U HECAMOCTOATENbHBIN pa3psa. MomHus.
[Tma3ma.

TexHuuyeckue yCcTpoWCTBa M NMPAKTHUYECKOE MPUMEHEHHUE: aMIIEPMETP, BOJBTMETP, PEOCTaT,
HWCTOYHUKMA TOKa, OJJIEKTpPOHArpeBaTelibHbIe MPUOOPHI, AJIEKTPOOCBETUTEIBHBIE  MPUOOPHI,
TEPMOMETP  COMPOTHBICHUSA,  BaKyyMHBIM  JTUON,  TEPMHUCTOPHI U  (DOTOPE3UCTOPHI,
MOJIYITPOBOJIHUKOBBIN MO/, TalbBaHUKA.

Jlemoncmpayuu

N3MepeHne cuiibl TOKa U HAMPSKEHUS.

3aBUCHMOCTh COINPOTHUBJICHUS LMJIMHIPUYECKUX MPOBOJHUKOB OT JUIMHBI, ILUIOIIAIA
MIOINEPEYHOI0 CEUCHUS U MaTepUaIa.

CmenaHHOe COeTMHEHUE TIPOBOJHUKOB.

[IpssMoe wu3MepeHue HIIEKTPOABHKYIIEH cuibl. KOpoTkoe 3aMbplKaHHE TaJbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIIEHUS.

3aBUCHMOCTbH COMPOTUBIICHUS METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 31EKTPOIUTOB.

HckpoBoii pa3psia 1 NpOBOJUMOCTh BO3/1yXa.

OHOCTOPOHHSISE TPOBOJAUMOCTH AHOJIA.



Yuenuueckuii sxcnepumenm, nabopamoptule pabomoi

N3ydeHne CMEIIaHHOTO COSMHEHHUS PE3UCTOPOB.

N3mepenue 3meKTpOABMKYIICH CHUITBI MICTOYHUKA TOKA M €70 BHYTPEHHETO COMPOTHUBIICHUSI.

Habmonenue snekrposnusa.

MesknpeamMeTHble CBSI3H

Wzyuenmne kypca ¢usmku 6a3zoBoro ypoBHsS B 10 Kiacce OCYIIECTBIAETCS € Y4ETOM
COJIEPKATEIIBHBIX MEXKIIPEAMETHBIX CBSI3eH ¢ KypcaMu MaTeMaTUKU, OMOJIOTHH, XUMHH, Teorpapuu
U TEXHOJIOTHH.

Mesicnpeomemnvle noHsamus, CBSI3aHHBIE C HM3YYEHUEM METOJIOB HAyYHOTO TO3HAHUS:
SBJICHWE, HAYYHBIH (akT, rumore3a, (U3MUECKas BeJIMYMHA, 3aKOH, TEOpHs, HaOIIoJCHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHIE, MOJICIh, H3MEPEHUE.

Mamemamuxa: pelieHre CUCTEMbl ypaBHEHUH, JUHeWHas (yHKIus, napadoina, runepooia,
uX rpaduKu U CBOICTBA, TPUTOHOMETPUUYECKUE (PYHKIIMH: CHHYC, KOCHHYC, TAaHI'€HC, KOTaHIEHC,
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKICCTBO, BEKTOPHl M MX IMPOCKIMH Ha OCH KOOPIHMHAT,
CJIO)KCHHE BEKTOPOB.

buonocus: mexaHnuueckoe IBUKEHHE B KUBOW mpupozae, Auddy3us, ocMocC, TEII000MeH
KUBBIX OPraHU3MOB (BHJbI TEIUIONEPENauyH, TEIIOBOE PABHOBECHE), AJICKTPUUYECKUE SBICHUS B
JKUBOW MPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE AaTOMOB M MOJIEKYJ, MOJb BEIICCTBA,
MOJIIpHAs. Macca, TEIUIOBBIC CBOMCTBA TBEP/BIX TN, )KHUIKOCTEH M ra30oB, AICKTPUYSCKHUE CBOHCTBA
METAJIJIOB, AIEKTPOIUTUYECKAS AUCCOIMAIINS, TAIbBAaHHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: mpeodpa3oBaHUE JBMKCHUN C WCIOJIH30BAaHWEM MEXAHW3MOB, YUET TPCHHUS B
TEXHWKE, TOAMNITHUKN, WCIIOIh30BAHUE 3aKOHA COXPAHCHHS HMITYyJIbca B TEXHUKE (pakera,
BOAOMET U JpYyTHeE), ABUTATENb BHYTPEHHETO CTOpPaHMUsl, mapoBasi TypOuHa, OBITOBOM XONOAUIBLHUK,
KOHUIIMOHEP, TEXHOJIOTUH MOJTYYSHHUS] COBPEMEHHBIX MaTepPHAlIOB, B TOM YHCIIE HAHOMATEepUaJOB,
M HaHOTEXHOJIOTHH, O3JIEKTPOCTATHYECKasl 3alluTa, 3a3eMJICHHE JJICKTPONpPHOOPOB, KCEPOKC,
CTPYWHBIH TPUHTEP, ODJICKTPOHATPEBATEIbHBIC TMPUOOPHI, SJICKTPOOCBETHTEIBHBIC MPUOOPHI,
rajibBaHUKa.

INJIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

OcBoenne yuyebHOro mpeamera «®PusnMka» Ha ypOBHE CpeaHEro olmiero oOpa3oBaHUS
(6a30BBIi YPOBEHB) JOIKHO 00ECTIEUUTh JTOCTIKEHHE CIICTYIONNX JTHIHOCTHBIX, METAPEIMETHBIX
¥ TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOR.

JIMYHOCTHBIE PE3YJIBTATBI
JIMYHOCTHBIE pe3yabTaThl OCBOEHUS yueOHoro mnpeamera «PDHU3UKa» IODKHBI OTpakaTh
TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBATHCA C(HOPMHUPOBAHHON BHYTpEHHEH
MO3UIMEN TNYHOCTH, CUCTEMOM 1IEHHOCTHBIX OPHEHTALUN, MO3UTHUBHBIX BHYTPEHHUX YOEXKICHUH,
COOTBETCTBYIOUINX TPAIUIIMOHHBIM LIEHHOCTSIM POCCUHCKOTO OOILECTBA, PACIIMPEHUE KU3HEHHOTO
OIBITA U OIBITA JEATEIBHOCTH B IPOLIECCE peaanu3ali OCHOBHBIX HAIPABJICHUM BOCIIMTATEIILHON
JESATEIIBHOCTH, B TOM YHUCJIE B YaCTH:
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1) rpa:knaHcKoOro BOCIMTAHUSA:

cOPMUPOBAHHOCTh ~ TPAKIAHCKOW  IMO3UIMK  OOYy4yalomerocss Kak aKTHBHOTO U
OTBETCTBEHHOI'0 YJ€HA POCCUNCKOr0 OOIIECTBA;

NPUHATHE TPAAULHUOHHBIX OOIICUETOBEYECKUX TYMAHHUCTHMUYECKUX U JAEMOKPATHYECKHX
LICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JACSITEIBLHOCTh B HMHTEpPECax TPaKTAHCKOTO OOIIECTBa,
y4acTBOBATh B CAMOYIPABIICHUH B 00pa30BaTEIbHON OpraHU3aIuu;

YMEHHE B3aHMO/ICIICTBOBATD C COLIMAIbHBIMUA HHCTUTYTaMH B COOTBETCTBUH C UX (PYHKLIUAMU
Y Ha3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTAaPHON U BOJIOHTEPCKOU JIEATEIIbHOCTH;

2)IaTpUOTHYECKOT0 BOCTIMTAHUS:

c(OPMUPOBAHHOCTH POCCUMCKON I'Pa)T1aHCKON UACHTUYHOCTH, MATPHOTU3MA;

LIEHHOCTHOE OTHOIIIEHUE K FOCYIapCTBEHHBIM CUMBOJIAM, JOCTHUKEHHSIM POCCHIUCKUX YUEHBIX
B 00nacT (pU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OLIEHHMBATh CUTYAllUI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICH Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCJIE B JACSITEILHOCTH YUEHOTO;

OCO3HaHHUE JIMYHOTO BKJIAJ1a B IOCTPOEHUE YCTOMYMBOTO OYyAYIIETO;

4)3CTeTHYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYas 3CTETUKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO
¢busnueckoil HayKe;

5)Tpya10BOro BOCIIUTAHMS:

HWHTEpEC K pa3nudHbIM cepam npodecCHoHATBHOM IeITeTbHOCTH, B TOM YHCJIE CB3aHHBIM C
¢bu3uKol ¥ TEXHUKOW, yMEHHME COBEpIIaTh OCO3HAaHHBIM BHIOOp Oynymel mpodeccun u
pealn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30oBaHUIO W CaMOOOpa3oBaHWIO B 00yiacTu (DU3UKH Ha
MPOTSKEHUH BCEW JKU3HU,

6)3K0/10rM4eCKOr0 BOCIIUTAHUSA:

c(OPMUPOBAHHOCTh  JKOJOTHMUYECKON KyJIbTYphl, OCO3HAaHHWE TJI00AIBHOTO XapakTepa
9KOJIOTMUECKUX MPOOIIeM;

IJTAHUPOBAHUE M OCYIIECTBIICHUE JICMCTBUI B OKPYXKAIOIIEH Cpelie HAa OCHOBE 3HAHUS LEen
YCTOWYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacUIMpeHre OMbITA AESTEIBHOCTA IKOJIOTHYECKON HANPaBIEHHOCTH Ha OCHOBE UMEIOIIUXCS
3HaHUU 1O (pU3HKe;

7)IEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢bu3nveckoil HayKku;

OCO3HaHUWE IIEHHOCTH HAYYHOW JesATEIHbHOCTH, TOTOBHOCTH B TPOIECCE U3YYCHHUST (PUBMKHU
OCYIIECTBJISITH MTPOCKTHYIO ¥ UCCIIEIOBATEIBCKYIO JCSITEIIbHOCTh NHINBHUIyaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHMBEPCAJIbHbIE YUeOHbIe 1eliCTBHS
ba3oBble Jlornueckue AeicTBUSA:
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CaMOCTOSITENILHO  (POPMYIHpPOBaTH M aAKTyaJM3UpOBaTh MpoOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPEIEATh LEH AESITeIIbHOCTH, 33/]aBaTh MapaMeTPhl U KPUTEPUU UX JIOCTHKECHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SBIICHUSX;

pa3pabarbIBaTh IJIaH PEHICHUs MPOOJIEMbl C YUETOM aHAU3a UMEIOLINXCS MaTepUaibHBIX U
HEMaTepuaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATE€IbHOCTh, OIICHUBATh COOTBETCTBHE PE3YyJbTATOB LIEJISM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJIUHUPOBATh U BBIIONHATH pPAOOTy B YCIOBHUSIX PEAJbHOTO, BUPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KM3HEHHBIX MPOOJIEM.

Ba3oBble uccienoBarejabcKue NeicTBUA:

BIIQJIETh HAyYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATHSMU MU MeTogaMHu (pu3mdeckou
HaYKH;

BJIAJICTh HABBIKAMHU Y4YEOHO-HCCIIEAOBATEIBCKOM M TMPOEKTHOM JAESITEIIBHOCTH B 00JacTH
(buU3MKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEIHLHOMY MOMCKY METOJOB pEHICHMs 33134
(bU3MYECKOTO CoZepKaHUs, MPUMEHEHHUIO Pa3IMYHBIX METOI0B MTO3HAHMUS;

BIIQJIETh BHUJAMHU JEATEIHHOCTH MO IMOJYYCHHIO HOBOTO 3HAHHUS, €r0 HHTEpIpeTaluH,
MPeoOPa30BaHUIO U MMPUMEHCHUIO B PA3IMYHBIX YUYCOHBIX CHTYAIMSIX, B TOM YHUCIE TIPH CO3JIaHUU
Y4eOHBIX TIPOSKTOB B 00JIACTH (DU3HKH,

BBISIBJISITH IPUYUHHO-CIICICTBEHHBIE CBS3U U aKTyalTU3UPOBATh 33a]auy, BHIABUTATh TUIIOTE3Y
e€ pelIeHus, HaXOAUTh apTyMEHTHI JJIsl JOKa3aTeIbCTBA CBOMX YTBEPKIEHUH, 3a7aBaTh MapaMeTphl
Y KPUTEPUU PEIICHUS,

aHAIM3UPOBATH MOJYYEHHBIE B XOJI€ PEIICHUS 3a/aud Pe3ybTaThl, KPUTUUECKU OLICHUBATh
UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHUSIX;

CTaBUTHh U (HOPMYIHUPOBATH COOCTBEHHBIC 33/1a4yll B 00pa30BaTENbHON JEATENLHOCTH, B TOM
YHUCJIE PU U3yYeHUU (HU3UKU;

JIaBaTh OIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00JIaCTh KU3HEACITETbHOCTH;

yMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC UJIEU, TIPEIJIaraTh OPUTHHAIBHBIC TTOXObI U PEIICHHUS;

CTaBUTD MPOOJIEMBI U 33]]a41, TOMYCKAIOIIHE aTbTePHATUBHBIC PEIICHUSI.

Pabora ¢ undopmanmeii:

BIIQJICTh HABBIKAMU TOJY4YeHHs] WHPOpMauu (PU3MUecKoro coaepKaHush U3 HMCTOYHHUKOB
pPa3HBIX THIIOB, CaMOCTOATEIBHO OCYIIECTBJISITH TOWCK, aHajdu3, CHCTEeMAaTH3allUui0 W
WHTEPIpETAIHio HHPOpMAIIUK Pa3TUIHBIX BUJOB B (POPM MPEACTABICHUS;

OILICHUBATh JOCTOBEPHOCTH HH(OPMAIIHH;

WCIOJIb30BaTh CPE/ICTBA MH(MOPMAIMOHHBIX U KOMMYHHKAITMOHHBIX TEXHOJIOTHIA B PEIICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OPTaHHM3AIMOHHBIX 3a/ad C COONI0JieHueM TpeOOBaHMIA
OPrOHOMUKH, TEXHHKH O€30MacHOCTH, THTHUEHBI, PECypCOCOEPEKEHHs, MPABOBBIX W ITHYECCKUX
HOPM, HOPM HH(POPMAITOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PUIUYECKOTO COJEPKAHUS B PA3TMUHBIX popMmarax ¢ yu€TOM Ha3HAUCHUS
nHpOpManuu © I1EJeBOM ayAWTOPUH, BHIOWpas ONTUMAIbHYIO (OpPMY TPEACTABICHUS W
BU3YaIH3aI1H.
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KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

OCYIIECTBIISITH OOIICHHE HA YpOKaX (DU3UKHU M BO BHE-YPOUHOU JNESTEIILHOCTH,

pacmo3HaBaTh MPEANOCHUTKA KOH(MIUKTHBIX CUTYAIlUH H CMATYATh KOH(IUKTHI,

Pa3BEPHYTO U JIOTHUHO U3JIaraTh CBOK TOUYKY 3PEHHUSI C UCIIOIb30BAHUEM SI3bIKOBBIX CPECTB;

MMOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U HHIMBUAYAIbHON pabOTHI;

BEIOMpATh TEMaTUKy M METOIbl COBMECTHBIX JCUCTBUU C yd4&€TOM OOIIMX HHTEPECOB H
BO3MOXKHOCTEH Ka)kJ10T0 4JI€Ha KOJUIEKTHBA;

MIPUHUMATH 1I€JIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBAThH IEUCTBUS
Mo €€ JOCTHUKEHHUIO: COCTaBJIATh IUIAH JEUCTBUM, pacHpeiessiTb PO € YYETOM MHEHHM
Y4aCTHUKOB, O0CYXKIaTh PE3yJIbTaThl COBMECTHOU PabOTHI;

OIICHUBATh KA4€CTBO CBOETO BKJIAJIA U KAXKJIOTO YIaCTHUKA KOMAH]IbI B OOIIUI PE3yNIbTAT IO
pa3paboTaHHBIM KPUTEPUSIM;

npejjiaraTb HOBBIE MPOEKThI, OLICHUBAaTh HJIEW C MO3ULUUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYHIECTBJISITh MO3UTUBHOE CTPATETUUYECKOE MOBEJICHUE B PA3JIMYHBIX CUTYAIUSX, IPOSBISATH
TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

PeryisiTuBHbIE YHHBepPCaJIbHbIE yUeOHbIe eiicTBUS
Camoopranu3anmusi:
CaMOCTOSITENTHO OCYILECTBIIATh TIO3HABATEIBbHYIO JESITEIBHOCTh B 00JacTH (HU3UKU H
aACTPOHOMHUHU, BBISIBIIATH TPOOJIEMBI, CTaBUTh U ()OPMYITUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITENIbHO COCTAaBJATh IUIAH PEHICHHUS PAcUYETHBIX M KAuyeCTBEHHBIX 3a/ay, IUIaH
BBITIOJIHECHUSI TIPAKTUYECKONM pabOThl ¢ y4ETOM HMEIONIMXCS  PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHUH;
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;
paciupsaTh paMKH y4eOHOTO MPeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;
JienaTh OCO3HAHHBIM BBHIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OLICHUBATh IPUOOPETEHHBIN OTIBIT;
croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO SPYIUIIUU B 001aCTH (U3UKH, TTOCTOSIHHO
MOBBIIIATH CBOM 00Pa30BATEIHHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, JMOLHOHAJIbHBIH MHTEJIEKT:
JIaBaTh OILIEHKY HOBBIM CHUTYyallUsiM, BHOCHTb KOPPEKTHUBBI B JESATEIBHOCTb, OLICHHUBATh
COOTBETCTBHUE PE3YyJIbTATOB LEISM;
BJIQJIETh HABBIKAMH TTO3HABATEIbHON peIEKCHHM KaK OCO3HAHHS COBEPIIACMBIX NEHCTBUM H
MBICJIUTEIIBHBIX MPOIECCOB, X PE3YIbTATOB M OCHOBAHMIA,
MCIOJIb30BaTh MPUEMBI peICKCUU TSl OLIEHKH CUTYallid, BEIOOpA BEPHOTO PEIICHUS;
YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MIPUHUMATh PEILICHUS 0 UX CHIXKEHUIO;
MPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX TPH aHATIN3€ PE3yIbTAaTOB JCSITEIHHOCTH;
MPUHUMATH ce0s1, TOHNMAasi CBOM HEJAOCTATKH M JIOCTOMHCTBA;
MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3E PE3YIbTATOB JI€ATEIbHOCTH;
MPU3HABATh CBOE MPABO U MPABO APYTUX HA OMIHOKH.
B mporecce nocTHKEHUSI TUYHOCTHBIX PE3YJIHTATOB OCBOCHHS MPOTPAMMBI 1O (PU3HKE ISt
YPOBHSI CpefHEro oO0miero oOpa3oBaHUs y OOYYalOIMIUXCS COBEPIIECHCTBYETCS 3MOIMOHATBHBIN
MHTEJJIEKT, Mpernoaaraiomui chopMUpOBaHHOCTD:
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CaMOCO3HaHUsI, BKJIFOYAIOIIETO CIIOCOOHOCTh TMOHMMATh CBOE SMOIIMOHAIBFHOE COCTOSHUE,
BUJICTh HAMPABJICHUS Pa3BUTHUS COOCTBEHHOU SMOIMOHATBHOU Cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHMSI, BKIIFOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH
3a CBOE TOBEJCHHE, CIIOCOOHOCTh aJaNTUPOBATHCA K AMOIMOHAIBHBIM M3MEHEHUSIM U TPOSIBIIATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;;

BHYTpEHHEH MOTHBAIMM, BKIIOYAIONICH CTPEMIICHHE K JOCTIKEHUIO WEIH U YCIEeXYy,
ONTUMHU3M, UHUITUATUBHOCTh, YMEHUE JICHCTBOBATH UCXO/IS U3 CBOMX BO3MOKHOCTEH;

OMIIATUH, BKIIIOYAIOIIEH CIIOCOOHOCTh TOHUMATh AMOIMOHAIBHOE COCTOSIHUE JIPYTHUX,
YUUTBIBATh €TO MIPU OCYIIECTBICHUH OOLICHHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONICPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKJIIOYAIOMIMX CIIOCOOHOCTH BBICTPAWBATH OTHONICHUS C JAPYTUMU
JOIbMU, 3a00TUTHCSI, IPOSIBIISATH UHTEPEC M pa3pemiaTh KOH(IUKTHL.

HPEAMETHBIE PE3YJIbTATHI

K xonmy obydenuss B 10 kjacce mpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh C(HOPMHUPOBAHHOCTH Y OO YUAIOIINXCSI YMEHUI:

JEMOHCTPHPOBATh HA MPUMEPAX POJIb U MECTO (U3UKH B (POPMHUPOBAHUU COBPEMEHHOM
HAyYHOM KapTUHBI MHpa, B PA3BUTHUH COBPEMEHHON TEXHUKHU W TEXHOJIOTUW, B MPAKTHYECKOMN
NesITeNIbHOCTH JIFOJICH;

VYUTHIBATh TPAHMIIBI IPUMEHCHHUS W3YYCHHBIX (PH3UYECKUX MOJETICH: MaTepualibHas TOYKa,
MHEepLMaJIbHas cUcTeMa OTCYETa, aOCOJIIOTHO TBEPIOE TEJIO, MACaIbHBIM ra3, MOJAEIU CTPOCHUs
ra3oB, KUAKOCTEH U TBEPABIX TelNl, TOYCUHBIM SICKTPUUECKUN 3apsij MPH pElIeHUHd (HU3HUECKUX
3azauy;

pacrio3HaBaTh (pU3MUECKUe SBIEHUS (MPOIECChl) U OOBSACHIATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYJISIPHO-KHHETUYECKOW TEOPHUU CTPOCHHS BEIIECTBA U DJIEKTPOJAMHAMHUKHU:
pPaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHHE, CBOOOIHOE TaICHHE Tell, ABUKECHHE
M0 OKPY>KHOCTH, MHEpIus, B3auMoencTBue teln, nuddysus, OpoyHOBCKOE NBHKEHUE, CTPOCHUE
KUJIKOCTEH U TBEPIBIX TeJ, U3MEHEHHE 00bEMa Tel NP HarpeBaHWM (OXJIAKIEHUU), TEIJIOBOE
paBHOBecHE, WCMApEHHME, KOHJCHCAIUsS, IUIaBJICHUE, KPUCTAUIM3AIUs, KHUIIEHUE, BIAXHOCTD
BO3/1yXa, TMOBBIIIEHUE JABJICHHS Ta3a NPH €ro HArpeBaHWU B 3aKPBITOM COCYJZE, CBA3b MEXKIY
rapaMeTpaMH COCTOSIHUSI ra3a B U30IPOLIECCAX, IIEKTPU3AIUS TN, B3aUMOACHCTBUE 3aps/I0B;

OTHCHIBATh MEXaHWYECKOE ABMKCHHE, UCTIONb3Ys (PU3NUYECKUE BEIMYUHBI: KOOPJUHATA, YT,
nepeMeleHne, CKOpoCTh, YCKOPEHHe, Macca Teja, Cujla, UMITYJIbC Tesla, KUHETUYecKas SHEprusd,
MOTEHITMAIbHAS DHEPrusi, MeXaHW4yeckas paboTa, MeXaHWuecKas MOITHOCTh;, TPH OINHUCAHUU
MIPABWJIBHO TPAKTOBATh (DU3MUECKUI CMBICI HCIIOJIb3yEeMbIX BETUYHH, UX 0003HAYCHUS U €TUHUIIBI,
HaXOJIUTh (POPMYJIBI, CBSA3BIBAIOIIUE NaHHYIO (U3NYECKYIO BEIMYUHY C IPYTUMHU BEIMUYUHAMU;

OMHCHIBATh M3YYCHHBIC TEIJIOBBIE CBOWCTBA TEN W TEIUIOBBIC SIBJICHUS, HCIIONb3Ys
(¢u3MYecCKMe BEIWYWHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpedHsss KHHETHYECKas DHEpPrus
Xa0THUYECKOTO JBWKEHUS MOJIEKYJ, CpPEIHEKBAAPATHUYHASI CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOThI, BHYTPEHHsIA JHEprusi, pabora raza, KOI(PPHUIMEHT MOJIE3HOTO ACHCTBHUS TEIJIOBOTO
JIBUTATEJISI; TIPM ONMCAHUU MTPABUIILHO TPAKTOBATh (M3UUYECKUN CMBICI UCIIOIB3YEMBIX BEJIMYUH, UX
0003HAUCHUS M EAUHUIIBI, HAXOAUTH (HOPMYJIIBI, CBSA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIHMYHUHY C
JPYTUMHU BETUYMHAM;

OMUCHIBAaTh H3YUYEHHBIE SJIEKTPUUYECKUE CBONCTBA BEIIECTBA M AJICKTPUUYECKUE SIBICHUS
(mpotiecchbl), UCHONB3YS (U3NYECKUE BEIUYHMHBI: DJIEKTPUUYECKUM 3apsi, AJIEKTPUYECKOe TOoJe,
HanpsLKEHHOCTD MMOJISA, MOTEHIINAN, Pa3HOCTh MOTEHIIMAJIOB; MPH OMMCAHUU MPABHILHO TPAKTOBATH
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(bu3nyecKuil CMBICI UCIIOJIb3YEMbIX BEJIMYMH, X 0003HAUECHUS W €AMHHULIBI, YKa3bIBaTh (OPMYIIbI,
CBSI3BIBAIOIIUE JAaHHYIO (PU3NUECKYIO BETUUMHY C IPYTHMMHU BEIMYHMHAMU;

aHAJTM3UPOBaTh (U3UYECKHE MPOLECCHl U SBICHUSA, HCHOIBb3YySd (PHU3UUECKUE 3aKOHBI U
MPUHIUIIBL: 3aKOH BcemupHoro tsarorenus, |, |l u Il 3akonsl HeloTOHA, 3aK0H COXpaHEHHS
MEXaHUYECKON SHEpruM, 3aKOH COXpPaHEHHs] UMIYJIbCa, MPUHLHUII CYNEepPIO3ULIUU CUJ, TPUHIUI
paBHONPABUSI MHEPIHAIBHBIX CHUCTEM OTCYETA, MOJICKYJISPHO-KMHETHYECKYI0 TEOPHUIO CTPOCHHS
BEIIIECTBA, ra30BbIC 3aKOHBI, CBSI3b CPEAHEN KHHETHYECKON YHEPTUHU TEIJIOBOTO JIBUKECHUS MOJIEKYJ
c a0COJIIOTHOM TeMIepaTypoi, epBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHHSI SJICKTPHUUECKOTO
3apsiga, 3akoH KysoHa, mpu 3TOM pasznuyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHa, €ro
MaTEMaTHYECKOE BBIPAXKEHHUE U YCIOBUS (IpaHuUllbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TPUHIIMIIBI JEHCTBUS MAaIIMH, MPUOOPOB U TEXHHUYECKUX YCTPOMCTB;
pa3ianyaTth yCIOBHs UX OE€30MaCHOTO MCIOIb30BAHUS B IOBCEIHEBHON KHU3HU;

BBITIONHATh OSKCIIEPUMEHTHI [0 HCCIEIOBAHHIO (PU3MYECKUX SBICHUA M TPOIECCOB C
MCTIOJIB30BAHUEM TPSIMBIX M KOCBEHHBIX U3MEPEHH, PU 3TOM (OPMYIHPOBATEH MPOoOIeMy/3a1aqy
U TUNOTE3y Y4eOHOro SKCIIEPHMEHTa, COOMpaTh YCTAaHOBKY M3 MPEMIIOKEHHOTO 000pyI0BaHUS,
MIPOBOAUTH ONBIT U (OPMYTUPOBATH BHIBO/IBI;

OCYILIECTBIIATH MPSIMbIE U KOCBEHHBIEC U3MEpPEHUs (PU3NMUECKUX BETUYHH, IIPH 3TOM BBHIOMPATh
ONTUMAJIBHBIA CHOCOO M3MEpPEHUS M HCIOJb30BaTh M3BECTHBIE METOJBI OICHKU MOTPEUTHOCTE
U3MEPEHMU;

HCCIIEIOBATh 3aBUCUMOCTH MEXIY (PU3MUYECKUMHU BEIMYMHAMHU C HMCIIOJIB30BAaHUEM TPSMBIX
U3MEpEeHUll, TMpU OSTOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHPOBATH pE3YNIbTAThl MOTYYCHHOU
3aBUCHUMOCTH (PM3WYECKUX BEIUYHMH B BUJE TAONHIl U TpadUKOB, AeNaTh BHIBOABI IO pe3ylbTaTaM
UCCIIEIOBaHMUS;

coOmofaTh mpaBuia 0€30MacHOro TpyAa MpU NPOBEACHUM HCCIEJOBaHMM B paMKax
y4eOHOro  SKCIEpHUMEHTa, Yy4eOHO-HUCCIIEOBATENIbCKOM M NPOEKTHOM  JIeATENbHOCTH ¢
MCTOJIb30BAHUEM U3MEPHUTEIbHBIX YCTPOICTB U J1aOOpaTOpHOro 000pYyJOBAHNUS;

pemaTh pacu€THBIC 33[]a4 C SIBHO 33JJaHHOH (M3NYECKON MOJIENBI0, UCIIONIB3Ys (PH3NIECKre
3aKOHBI M TPHUHIMUIBI, HA OCHOBE aHAIM3a YCJIOBUS 3a/ladd BHIOUpPATh (DU3MYECKYI0 MOJIEINb,
BBIJICNIATh (DU3MYECKHE BEIMYMHBI U (OpPMYJbl, HEOOXOIUMBIE A €€ pelleHUus,, NMPOBOAUTH
pacy€Thbl U OLIEHUBATh PEAIbHOCTh MOJYUYE€HHOTO 3HaUeHUs (PU3MUECKON BETUYMHBI;

pemaTh KauyeCTBEHHBIC 3aJaud: BBICTPAWBATh JIOTUYECKH HETPOTUBOPEUYMBYIO IIECTIOUKY
PacCyXJIEHUI ¢ OMOPO HA U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTHU U (DU3UYECKHUE SBIICHNUS,

UCIOJIb30BATh MPU PEIICHUH Y4eOHBIX 3a/1a4 COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOJIOTUU
JUI  TIOMCKa, CTPYKTYpUPOBAHHs, HHTEPIpPETallM U MpPEJCTaBIeHUS Y4eOHOH M HaydyHO-
MOMYJISIPHOM MH(pOPMAINH, TTOTYYSeHHON M3 Pa3IMYHBIX NCTOYHUKOB, KPUTHUECKH aHAJIH3UPOBAThH
MOJIy4aeMyro HH(POPMAIHIO;

NPUBOANUTH TMPUMEPHI BKJIA/Ja POCCHMCKUX U 3apyOeKHBIX YUYEHBIX-(DU3MKOB B pPa3BUTHE
HAyKH, 00bSICHEHHE MTPOIIECCOB OKPYKAIOIEr0 MUpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

WCTIOJIh30BATh TEOPETHUECKUE 3HAHUS 10 (PU3HMKE B TIOBCEIHEBHOW KM3HU JIJIST 00eCTIeUeHUS
0€30MacHOCTH TpU OOpaIIeHUH ¢ MPUOOpaMH M TEXHWYECKHMH YCTPOMCTBAMU, U COXPaHEHHS
3JI0POBbSI U COOJIIOJICHUS HOPM KOJIOTHYECKOT0 TIOBEICHUS B OKpYXKaIoLIeil cpere;

paboTaTh B TpYIIE C BHIMOJIHEHUEM DPA3JIMYHBIX COLMAIBHBIX pOJieH, IIIaHUPOBAaTh paboTy
TPYIIBL, PANMOHATIBHO  PACHpPENCNsATh OOSM3aHHOCTH W IUTAHUPOBATh  JIESATEIBHOCTH B
HECTaHJApPTHBIX CHUTYaIUsAX, aJIeKBaTHO OIEHUBATh BKJIAJ KaXKIOTO M3 YYaCTHUKOB TPYIIBl B
pelieHue paccMaTpuBaeMoi pOOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uu(poBbIe
Ne n/mm P Konrpouabnsie | IIpakrnyeckue (uacpp )
NMPOrpaMmblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1.OU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUSA
bubmuorexa [JOK
1.1 ®u3uKa U1 METOJbl HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Wroro no pazueny 2
Pa3zgen 2.MEXAHUKA
bu6mmorexa [IOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huriamika ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znea 3.MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKON 9 1 bubnmoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
3.3 ArperatHble COCTOSIHUSI BEIIIECTBA. 5} bubnmoreka [JOK
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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

®da30BbIe IEPEXOBI

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

Uroro no pazueny 24
Pa3nen 4.9JIEKTPOAUHAMHUKA
bubmuoreka [JOK

41 IIeKTpOCTaTHi 10 https://m.edsoo.ru/7f41bf72
42 [locTosiHHBIN 31€eKTpUUYecKuil TOK. TOKHU B 12 bubmumoreka [IOK

' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Wroro no pazueny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuecTBo yacos
Ne HMara DJIeKTpOHHbIe U (pPOBbIE
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/IbHbIE PeCypChl
padoThI padoThI
®usuka — Hayka o
1 npupoje. Haydnsie MeTo b1 1 bubmmoreka [JOK
MO3HAHUSI OKPYKAIOIIETO https://m.edsoo.ru/ff0c32e2
Mupa
Posb 1 MecTo ¢uzuku B
dhopMHUpOBaHUH
5 COBPEMEHHOI Hay4HOI 1 Bbu6moteka [JOK
KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU JeATEIbHOCTH
Joen
MexaHuyeckoe ABUKEHUE.
OTHOCUTENBHOCTD
3 MEXaHUYECKOTO JBUKEHUS 1 bubmmorexa [JOK
A ' https://m.edso0.ru/ff0c3508
ITepemenienue, CKOpoOCTb,
yCKOpEeHue
4 PaBHOMEpHOE 1 bubmuorexa [IOK
MPSMOJMHENHOE JBUKECHUE https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEeHHOE bubmuoreka [JOK
5 . 1
MPSMOJMHENHOE JBUKECHUE https://m.edsoo.ru/ff0c372e
CBobosiHOE MajieHue.
6 YckopeHnne cBOOOTHOTO 1 bubmorexa [TOK
p https://m.edsoo.ru/ff0c39cc
naJcHus
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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

KpusosnHeliHOE NBUKEHUE.

7 JIBrmykeHne MaTepuaIbHOM bubmorexa OK
P https://m.edsoo.ru/ff0c3ada
TOYKH 110 OKPY>KHOCTH
[IpuHLIHAII OTHOCUTENBHOCTH
3 lanunes. Unepuuanbubie bubmmoreka [JOK
cuctembl orcuera. [lepBriit https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuina. [lpunuun
9 cynepno3uuuu cui. Bropoit bubnmnorexka HOK
3akoH HproToHa s https://m.edsoo.ru/ff0c3be8
MaTrepuanibHON TOUKU
Tperuii 3akoH HeroToHa s bubnmnorexka LHOK
10
MaTepHAIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOIO
11 tarotenns. Cruiia TSHKeCTH. bubmorexa [IOK
[IepBas kocmuueckas https://m.edsoo.ru/ff0c3d00
CKOPOCTH
12 Cwita ynpyroctu. 3aKoH bubnmnoreka [JOK
I'yka. Bec Tena https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Koappuunent
Tpenus. Cuia
13 CONPOTHUBIICHHS IIPH bubmorexa HOK
P P https://m.edso0.ru/ff0c3f76
JIBIDKCHHUH TEJa B KUIKOCTH
WJTH Ta3e
[TocTynarensHoe u
14 BpallaTesbHOE JBUKEHUE bubnunorexa LIOK

a0COJTIOTHO TBEPAOTO TETA.
MowmenT cwisl IImeuo criibL

https://m.edsoo.ru/ff0c41a6
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VYcioBus paBHOBECUS
TBEPIOTO TENIA

15

HNMnynec MmaTepuanbHOU
TOYKH, CUCTEMBI
MaTepUaibHBIX TOYEK.
Nmnynbe cuibl. 3aKoH
COXpaHEHHUs UMITYJIbCa.
PeakTuBHOE ABMXKEHUE

bubnunorexa LIOK
https://m.edsoo.ru/ff0c43d6

16

PaboTta 1 MOIIIHOCTH CHIIBI.
Kunernueckas sHeprus
MaTepHaIbHON TOUKH.
Teopema 00 U3MCHEHHH
KHMHETUYCCKOW IHEPTUHU

bubnunoreka LIOK
https://m.edsoo.ru/ff0c4502

17

[ToreHnmanbHast SHEPTHSIL.
[TorenuuanpHas SHEPTUs
yrpyro aeGopMHUpOBaHHOU
npyxuHbl. [loTeHnanbpHas
SHEPruUs Tea BOJIU3U
MOBEPXHOCTU 3eMITH

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc461a

18

[ToreHunanbHbIE U
HENOTEHLNAIbHBIE CHIIBI.
Cas13b pabOTHI
HENOTEHLHAIbHBIX CHJI C
M3MEHEHHUEM MEXaHUYEeCKOU

SHEPIMM CUCTEMBI T€J. 3aKOH

COXPAHEHUS MEXaHUYECKON
SHEPTUU

bubnmnoreka LIOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabota

https://content.edsoo.ru/lab/subject/8/
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https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://content.edsoo.ru/lab/subject/8/

«HccnenoBanue CBA3H
paboOTHI CHIIBI C U3BMEHEHHEM
MEXaHUYECKON IHEPTUH Teia
Ha IPUMEPE PACTIKESHUS
PE3MHOBOTO JKI'yTa»

KonTponbnas pabota no
teme «Kunemaruka.

bubnunorexa LIOK

20
JlnHamuka. 3aKOHbI https://m.edsoo.ru/ff0c4b74
COXPAaHEHUS B MEXaHHUKE)

OcHOBHBIE TIOJIOKEHUS

21 MOJIEKYJISIPHO-KUHETUUECKON Bbu6mmoteka [JOK
teopun. bpoyHoBCcKkoe https://m.edsoo.ru/ffOc4dc2
neuxenue. Auddysus
XapakTep JBUKCHUS U
B3aMMOJICHCTBHSI YACTH

22 BE eCle:a Mopenu ) Bubnmorexa [IOK

B - VoA . https://m.edsoo.ru/ffOc4dc2
CTPOEHHUS Ta30B, )KUJIKOCTEH
Y TBEPIBIX TEN
Macca mosexyi.

23 KonuuectBo B}; ecTBa Bubnmorexa [IOK
B ’ https://m.edsoo.ru/ff0c4dc2

[ToctosinHast ABoraapo
TennoBoe paBHOBECHE.

24 Temneparypa u eé bu6muoreka [JOK
nsmepenue. [llkana https://m.edsoo.ru/ffOc4dc?
temneparyp Llenbcus

o5 WNneanwbueiii raz B MKT. but6mmorekxa [IOK
OcHoBHoe ypaBHeHre MKT https://m.edsoo.ru/ffOc4fde

26 AOcoroTHas TeMIiepaTypa bubnuotexa [JOK
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KakK Mepa CpeliHen
KMHETUYECKOU SHEPTUuu
JBUKEHUS] MOJICKYII.
YpaBaenue Menpeneena-
Kunaneiipona

https://m.edsoo.ru/ff0c511e

3akon [anproHa. I'a3oBbIe

bubnunorexa LIOK

27
3aKOHEI https://m.edsoo.ru/ffOc511e
JlaGopaTtopHnast pabora
«Uccnenosanue -

https://content.edsoo.ru/lab/subject/8/

28 3aBHCUMOCTH MEXKIY
rapamMeTpaM# COCTOSHUS
pPa3peKEHHOTO Ta3a»

H3omporiecchl B neaabHOM
29 rase I/II) ux rpaduueckoe bubmmorexa [JOK
p https://m.edsoo.ru/ff0c570e
MIPE/ICTABICHHE
BnyTrpennssa sHeprus
TEPMOJANHAMHYECKOMN
CHUCTEMBI U CIIOCOOEBI €€’

30 n3MeHeHus. KonnuecTBo bu6anoreka LIOK
TEIUIOTHI U paboTa. https://m.edsoo.ru/ff0c5952
BuyTpeHHss sHEprus
OJTHOATOMHOTO MUIEAIILHOIO
rasa

bubnunorexa LIOK
31 Bune! Temtonepenaun
a e https://m.edsoo.ru/ff0c5c36
VYienpHas TEMI0EMKOCTD
bubnunorexa LIOK
32 Bewectna. KomnuectBo

TCIJIOTEI IIPpH

https://m.edsoo.ru/ff0c5c36
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TerIonepeaye.
AnrnabaTHBIN mporecc

[IepBb1it 3ak0H
TEPMOJAVHAMUKHU U €r0

bubnunoreka LIOK

33
MIPUMEHEHHUE K https://m.edsoo.ru/ff0c5efc
U30IpoIeccam
HeoOpatumocts porieccon
34 B II I/IpO e. Bro 051 3I:1K0H bubmorexa LIOK
PHPOJIE. P https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU
35 [Mpunuun nevictust u KIT bubmuoreka [{OK
TETJIOBOM MalIUHBI https://m.edsoo.ru/ff0c600a
bubmuoreka [{OK
36 Huien Kapro n ero KI1/L https://m.edsoo.ru/ff0c511e
DKoJoru4ecKkue npooaeMbl bubmuoteka [IOK
37
TEIJIO3HEPTETUKH https://m.edsoo.ru/ff0c4dc2
O06o0maromuii ypok
38 «MOJ‘II:K HT Ha;}Ilp du3uka bubmmorexa [OK
yip ’ https://m.edso0o.ru/ff0c6938
OCHOBBI TEPMOTHHAMHKH
KonTponbnas pabota no
39 teme «MouekynspHas bubmuoreka [IOK
¢u3uka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
[TapooGpazoBanue u
40 KoHieHcanusl. Micnapenue u bubnmorexa LHOK
8 HI P https://m.edso0.ru/ff0c63b6
KHUIICHUE
AOcomoTHas 1
bubanoreka [JOK
41 OTHOCHUTEJIbHAS BJIAXKHOCTD

Bo3ayxa. HacelenHslii map

https://m.edsoo.ru/ff0c64d8
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TBépnoe Telo.
Kpucramueckue u
aMmopdHbIe Tea.

42 AHM30TPOIHUS CBOKCTB bubmmorexa [JOK
https://m.edso0.ru/ff0c65f0
Kpuctauios. XKunkue
Kkpuctajibl. CoBpeMEHHbIE
MaTepHuabl
IInaBienue u
43 KpUCTa/UIU3aLus. Y AenbHas bubnnoreka [JOK
TEIJIOTA IUIABJICHHUS. https://m.edsoo.ru/ff0c6708
CyO6numarus
44 YpaBHEHHE TEIIIOBOTO bubnnorexa [JOK
OanaHca https://m.edsoo.ru/ff0c6820
DneKTpu3anus Teil.
45 Onekrtpuueckuit 3apsa. Jsa bubmuoreka [IOK
BHJIA DJIEKTPUUYECKUX https://m.edsoo.ru/ffOc6bcc
3aps/10B
[IpoBOIHUKY, TUDITEKTPUKHI
46 Y TIOJyITPOBOJHUKHU. 3aKOH bubmmnoreka HOK
COXPaHEHHUs DIEKTPUYECKOTO https://m.edsoo.ru/ffOc6bcc
3apsa
BzaumoneiicTBue 3apsi0B.
47 3aKoH KﬂyHOHa. TO‘{ep‘{IfBIﬁ bubnmorera LHOK
N https://m.edsoo.ru/ffOc6ced
AIIEKTPUUECKUH 3aps]l
Hanpsixk€HHOCTD
48 3IEKTPUYECKOTO MOJISL. bubnuotexa [JOK

[IpuHnMn cynepno3unuu
NIEKTPUUECKUX TIOJIEH.

https://m.edsoo.ru/ffOc6df2
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JInHnuy HanpsKEHHOCTH

PabGota cun
AIIEKTPOCTATUYECKOTO OIS,

but6mmoreka [IOK

49 [Torenunan. PazHocts https://m.edso0.ru/ff0c6f00
IOTEHIINAJIOB
[IpoBOAHMKY U JUAIIEKTPUKU

50 B 3JICKTPOCTATHYECKOM I10JI€. bubnuoreka [IOK
JwuanexkTpuyeckast https://m.edsoo.ru/ff0c7018
IIPOHUIIAEMOCTh

51 DNEeKTPOEMKOCTb. bubnnorexa [JOK
Konpnencarop https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD MIIIOCKOTO

52 KOHJIEHCAaTopa. DHeprus bubmmorexa [JOK

https://m.edsoo.ru/ff0c72c0
3apsKEHHOT0 KOHJEHCAaTopa
JlaGoparopHas paboTa

53 "N3mepenue https://content.edsoo.ru/lab/subject/8/
EKTPOEMKOCTHU
KOHJIeHcaTopa"

IIpyHIMD AEACTBUS U
MIPUMEHEHUE
KOHJICHCAaTOPOB,

54 KOIMPOBAJILHOTO arapara, bubmuorexa [IOK
CTPYWHOTO MPUHTEPA. https://m.edsoo.ru/ff0c72c0
DJIeKTpOCTaTUYECKast
3aIInTa. 3a3eMJICHUE
3EKTPOnpuOOpOB

55 DIIEeKTPUUECKHUH TOK, bubnmnorexa [JOK

YCIIOBUS €0

https://m.edsoo.ru/ff0c72c0
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CYILIECTBOBAHUSI.
[TocTostHHBINM TOK. Cuita
Toka. Hampsbxenue.
Conporunenue. 3akoH Oma
JUTS y4acTKa Lenu

56

ITocnenmoBarensHOE,
napasuieJIbHOE, CMEIIaHHOe
COEIMHEHHUE MPOBOTHUKOB.
JlaGopaTopHnas pabota
«3y4eHne CMEIanHOoro
COCIMHEHUS PE3UCTOPOBY

bubnuoreka [{OK
https://m.edsoo.ru/ffOc74f0

57

Pabota u moutHOCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
[xoyns-Jlenna

bubmuoreka [{OK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma aJ1 OTHOM
(3aMKHYTO) 3JI€KTPHYECKOI
nenu. Kopotkoe 3amMbIkaHHe.
JlaGopaTtopHnast pabota
«M3mepenne J]/1C
HCTOYHHKA TOKA U €T0
BHYTPEHHETO
COIIPOTHUBIICHUS

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc7ae0

59

DIIeKTpOHHAas TPOBOIUMOCTh
TBEPIBIX METAJIIOB.
3aBUCHUMOCTh
CONPOTHUBIICHUS METAJUIOB OT
TEMIIEpaTyphl.
CBepxnpoBOAUMOCTb

but6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0
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DNEeKTpUYECKUil TOK B

60 Bakyyme. CBolicTBa bubmmorexa [JOK
https://m.edsoo.ru/ffOc4dc?
AIEKTPOHHBIX MMYYKOB
[TonynpoBoaHUKH, HX
coOCTBEHHAas U IpUMECHast
npoBouMocTh. CBOKCTBA bubnunorexa LIOK

61
p—n-nepexona. https://m.edsoo.ru/ff0c84ae
[TomynpoBOTHUKOBBIE
IPUOOPHI
DNEeKTpUYECKUIl TOK B
pacTBopax U pacrjiaBax

62 3JICKTPOJIUTOB. bubmorexa HOK

https://m.edsoo.ru/ff0c82ba
DNEKTPOIUTHYECKAS
JTUCCOIUAIUSA. DIIEKTPOIIU3
DNEeKTPUUECKHI TOK B ra3ax.

63 CaMocTosTeIbHbIN U bubmuorexa [{OK
HECAMOCTOSTENbHBIA pa3psl. https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
DneKkTprudecKkue mpruodopsl 1
YCTPOMCTBA U UX

64 IIPAKTUYECKOE IIPUMEHEHHUE. bubmmorexa LIOK

https://m.edsoo.ru/ff0c86fc
[IpaBuna TeXHUKH
0e30MmacHOCTH

65 O06o06maromuit ypok bubnmnoreka [JOK
«INEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbnas pabota no

66 TeMe «DJIEKTPOCTATUKA.

ITocTOosIHHBIN
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ANEeKTpuYecKuii ToK. Toku B
Pa3IMYHBIX CPENAX»

PesepBHBI ypOK.

bubnunorexa LIOK
o7 KOHTI,?OHBHM pabora 1o " 1 https://m.edsoo.ru/ff0c8c56
TeMe "DJIeKTpoIMHAMUKA
Pese 1 YPOK.
68 O6og BI:;)H leﬁ OK I10 1 Brbmrorexa LIOK
HHATOTIHI Yp https://m.edsoo.ru/ffOc8f6c
temaMm 10 kiacca
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME
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IMpuiaoxenne Nel

Kanengapuo-rematnueckoe mianuposanue mo gusuke 10 kmacc
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