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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHH M TpeOOBaHUI K pe3yJbTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npeacraBieHHbIX B OI'OC
COO, a Takxke c ydy€toM (QenepanbHOll paboyeil MmporpaMMbl BOCIUTAHUS U
KOHLIETIIIUUA TIpernoJilaBaHusi ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBiIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAY4YHOM KapTUHBI Mupa oOyuaromuxcs 10 kinaccoB npu 00ydeHHUH
ux (Qu3uke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma mno ¢Qusuke coorBercTBYeT TpeboBanusim @OIOC COO «k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
oOyueHus, a TaKKE YUYUTHIBAET HEOOXOIMMOCTb DPEATU3ALUU MEKIPEIMETHBIX
CB3e (DU3BUKM C €CTECTBEHHO-HAy4YHBIMU Y4e€OHbIMM mpenaMeramu. B Hel
OIPENENAIOTCS OCHOBHBIE LM M3Y4YEHHs] (PU3UKHM HA YPOBHE CPEIHEro 0OIIero
o0Opa3oBaHusl, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHUSI Kypca (PU3HUKU: JIUYHOCTHBIE,
MeTanpeIMEeTHbIC, MPeIMETHbIC (Ha 0a30BOM YPOBHE).

[TporpamMma no u3mke BKIIOYAET:

e IJITAHUPYEMbIE PE3yJbTaThl OCBOCHUS Kypca (PU3MKU Ha 0a30BOM YypOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTAThI MO rojiaM 00yUYEHUSs;

e coJiepaHue yueoHoro npeamera « Ou3nka» mo rojgaM 00ydeHuUsl.

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAaX NPUPOAbI, BBICTyIas B
KayecTBe y4eOHOT0 MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHuM 00 okpyskaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEMOOOpa3yIoIui
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3MYECKHE 3aKOHbI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbu3nyeckoir reorpadueir W actpoHomued. Mcmonb3oBaHME MW aKTHBHOE
OpUMEHEeHHe (U3NYECKUX 3HAHUM  OmpeneNsieT XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IMOJIyYeHHUS HOBBIX MAaTE€pHalOB C 3aJlaHHBIMU CBOMCTBAMU U JPYTHUX.
W3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POpPMUpOBAHME €CTECTBEHHO-
HAyYyHOW KapTUHBI MHUpa oOydaromuxcs, B (OpPMHUPOBAHME YMEHUW NPUMEHATH
HAYYHBI METO] TO3HAHMSI TP BBIIIOJIHEHUU UMH YY€OHBIX UCCIICIOBAHUM.

B ocHoBy Kypca ¢u3MKu i YpOBHS CpefaHero oOmiero oOpa3oBaHUs
MOJIOKEH PAN HWIEH, KOTOpPhIE MOXKHO paccMaTpUBaTh KaK IPUHIMUIBI €r0
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBJISETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COJAEPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
oObeUMHEH BOKPYr (Qu3nueckux Teopuid. Benymmm B Kypce sBIsETCS
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uKku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

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 CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
npo6JieM palOHAIBHOTO IPUPOOTIONIb30BAHMS U HKOJIOTHYECKOM 0€30I1acHOCTH.

Crep)KHEBBIMHU 3JIEMEHTAaMHU Kypca (PU3UKH Ha YpOBHE CpEIHEro oOIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UYECKON TEOPUHU, POJIU (PYyHIaMEHTAIbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULIAX
MPUMEHUMOCTH TEOPHUH, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3aldd SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKM — OTO WCIHOJB30BAHHE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX PadoT,
KOTOpbIE B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHMCOK YUYCHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
IPOBOJUMBIX JJIE KOHTPOJST M OLIEHKH, OCYIIECTBIAETCS YYaCTHUKAMU
0o0pa30BaTeNBbHOrO IMpoliecca MCXOAd U3 OCOOCHHOCTEH MJIaHUPOBAHUS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OOy4YaIOIIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHbBIE W3MEPEHUs, HUCCIEIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEJIMYMH M TOCTAHOBKY OIBITOB IO TMPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3anay. [Ipu 3TOM A1 pacy€THBIX 3a/1a4 MPUOPUTETOM SIBJISIFOTCS 3aJa4d C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3jienia Kypca, TaKk M HMHTETPHUPYsS 3HAHUSA U3
pa3HbBIX pa3nesnoB. /[ KauyeCTBEHHBIX 3a/ad MPHOPUTETOM SIBISIFOTCS 3a/IaHUS Ha
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAeNd Mg CUTyallMd MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
MpeIMETHOr0 KaOuWHeTa (U3MKU WM B YCJIOBHUSX HMHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HEeoOXouMoe J1abopaTopHOoe O0O0OpyIOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHHM C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCIICMOBAHMUSI  M3y4aeMbIX  SBIEHHUA ©  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMECHECHHM.

JlabopaTopHoe 00OpyIOBaHME MJII YYEHUYECKHX TPAKTUYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJammmxcsa. TemMaTHYecKne KOMILICKTHI
7a00paTopHOTO OO0OPYIOBAHUS JIOMKHBI OBITH TIOCTPOSCHBI Ha KOMILJICKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

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

e popMHUpOBaHHE HWHTEpPECAa W CTPEMIICHHS OOYYAOIIUXCS K HAYyIHOMY
W3YYCHUIO TPUPOJIbI, PAa3BUTUE WX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e Pa3BUTHUE TIPEJCTABICHUI O HAYYHOM METOJC MO3HAHUSA M (POpMHUpPOBAHUE
MCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e hopMupoBaHUE HAYIHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3y4eHHUs OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DM3HKU;

e popMUpOBaHHE YMEHUW OOBSICHATH SIBJICHUS C  HMCIOJIb30BAaHUEM
bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e popMUpOBaHUE TMPEACTABICHUM O poiu (U3UKU JUIsl PA3BUTUS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

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

mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e IpUOOpETEHHE CUCTEMBI 3HAaHUI 00 00MMX (PU3UIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKIIOYAass MEXaHHKY, MOJICKYSIpHYI0 (DU3HKY,
AIEKTPOIUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPO(PU3UKH;

e popMUpOBaHHE YMEHUW TPUMEHATh TEOPETHUECKUE 3HAHUS IS
OOBbsICHEHUS (PU3MYECKUX SBICHUUW B MPUPOAEC U IS NPUHATHUA
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HH;

*OCBOCHHME CIIOCOOOB pEHICHHS Pa3IUYHbIX 33Jad C SBHO 3a/laHHOM
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue Gu3NIecKol MOJEINH, aJIeKBAaTHON yCIIOBUSM 33aJ1a4H;

e [IOHUMaHHE (PUBNUYECKUX OCHOB W TMPHUHIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTHYECKUX MPOLIECCOB, UX BIUSAHMS HA OKPYKAIOLIYIO
cpeny;

*OBJIAJICHUE METOJIaMH CaMOCTOATENIBHOTO IUIAHUPOBAHUS M MPOBEIACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIN3a W HHTEpIpeTanuu UHGOpMaINH,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

*CO3/IaHHE YCIIOBHM [JIsl pa3BUTUS YMEHUH NPOEKTHO-MUCCIEA0BATENIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO

oOpazoBanus otBoauTcs B 10 kimacce — 68 yacoB (2 yaca B HEZICIIO).



COAEPXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUS

®usuka — Hayka o npuponae. Haydnble MeTonpl MO3HaHUS OKpYKarolmero mupa. Poinp skcnepumeHTa U TEOpHUH B
IpolLiecce MO3HAHUS PUPOJIbI. DKCIIEPUMEHT B (PU3HUKE.

MopaenupoBanue pu3nYeCcKuX sIBICHUN U npoueccoB. Hayunsle runoressl. @u3ndeckue 3aKOHbI U TEOpUH. [ paHuIIb]
IPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [I[pUHIIMIT COOTBETCTBHUSL.

Ponb u mecto pusuku B GOpMHPOBAHWK COBPEMEHHON HAYYHOU KapTHUHBI MHUpA, B NMPAKTUYECKOH AESATEIbHOCTU
JIIOJIEH.

Jlemoncmpayuu

AHanoroBble ¥ IH(PPOBBIE U3MEPUTENbHBIE TPUOOPHI, KOMIIbIOTEPHBIE JATYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe amxeHrne. OTHOCUTEIBHOCTh MEXaHUUECKOro ABMKeHUA. Crucrema orcuéra. Tpaekropus.

[lepemenienre, CKOpPOCTh (CpeIHSISI CKOPOCTh, MTHOBEHHAss CKOPOCTb) W YCKOPEHHE MATepUAIbHOM TOYKH, HX
MPOEKIIMUA HAa OCU CUCTEMBI KOOpAMHAT. CIIOKEHNE EPEMEIIICHUN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJIMHEMHOE IBWXKeHUE. ['paduku 3aBUCUMOCTH KOOpPJIWHAT, CKOPOCTH,
YCKOPEHUS, IyTU U NIEPEMELIEHUS] MAaTEPUATIbHOM TOYKH OT BPEMEHU.

CBoOoaHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuHeitHoe naBuwkeHue. JIBU)KEHHME MATEPUATBbHOW TOYKM MO OKPYKHOCTH C TIOCTOSIHHOM II0 MOMYJIIO
CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAs CKOpocTh. [leproa u gactora oOpamienus. [leHTpocTpeMuTebHOE YCKOPEHUE.

TexHnueckrue yCTpOMCTBA U MPAKTHUYECKOE NMPUMEHEHHUE: CIHUIOMETD, ABHKECHUE CHAPSAIOB, LIEMTHBIE U PEMEHHBIE
repenayu.

Jlemoncmpayuu



Mojenb cucTeMbl OTCUETA, MIUTIOCTPALAS KHUHEMATUYECKUX XaPAKTEPUCTUK JBUKEHUS.

[IpeoOpa3zoBanne TBMKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAaHU3MOB.

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

HabGnronenue nBmxeHus tena, OpoIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHHUS.

Hamnpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydyeHne HEpaBHOMEPHOTIO IBUYKEHUS C LIEIJIBIO OINPEIEIICHUS MTHOBEHHOU CKOPOCTH.

HccnenoBaHne COOTHOLICHUS MEXAY IyTAMM, IPOUJICHHBIMU TEJIOM 3a IOCJIECIOBATEIbHBIE PAaBHBIE IIPOMEXKYTKHU
BPEMEHHU MIPU PABHOYCKOPEHHOM JIBUKEHUH C HAYAJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHNS IapUKa B BI3KOU KUJIKOCTH.

N3yueHnue nBUXKEHUS Tella, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

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

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

3akoH BceMUpHOTO TAroTeHus. Cuna tsokectu. [lepBas 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 tpenust. Cua COnpoTUBICHUS TIPU ABUKEHUU TeJla B )KUAKOCTH WJIU Ta3e.

[TocTtynaTensHOE U BpalaTelbHOE ABIKEHUE a0COMIOTHO TBEPAOTO TeIa.

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

TexHn4eckre yCTpOMCTBa U MPAKTUUECKOE TPUMEHEHHE: TTOAIINITHUKY, IBUKEHUE HCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akon HproToHa.



N3mepenne cuil.

CrnoxeHnue cui.

3aBUCHUMOCTH CHJIBI YIPYTOCTH OT Ae(opMainu.

HesecoMocTs. Bec Tena npu ycKkOpeHHOM ITOABEME U MTaJICHUU.

CpaBHEHHE CHJI TPEHHUSI IIOKOS, KAYEHHS U CKOJIBKEHUS.

YcnoBus paBHOBeCHs TBEPAOIO Teyia. Buasl paBHOBECHS.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomsi

N3ydeHnue aBm>keHUs OpycKa O HaKJIOHHOM TJIOCKOCTH.

HccnenoBaHue 3aBUCMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B NMPYKUHE U PE3UHOBOM 00paslie, OT ux aehopMaluu.

HccenenoBanue ycioBAM paBHOBECHS TBEPAOIO TeJA, UMEIOLIET0 OCh BPAICHUS.

Tema 3. 3akoHbl COXpAHEHUA 6 MEXAHUKE

Nmiynbc mMaTepHallbHOM TOYKHM (Tesia), CUCTEMbl MaTEpPHAIbHBIX TOYEK. VIMIYyJbC CHUJIBI M U3MEHEHHE HMMITYJIbCca
Tesa. 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.

[ToreHuunanbHble U HEMOTEHIMATbHBIE CUIIbl. CBA3b PaOOTHl HEMOTEHLUUAIBHBIX CHJI C U3MEHEHUEM MEXaHHYECKOM
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHMSI MEXaHUUYECKOW SHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuyeckue ycTporucTBa U NPaKTUYECKOE MPUMEHEHHE: BOLOMET, KONIEDP, MPYKUHHBIN [TUCTOJIET, ABUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS] UMITYJIbCA.

PeakTnBHOE BUXEHUE.

[lepexoq NOTEeHIUATLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenne abCoOIIOTHO HEYNIPYTOro yAapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.



HccnenoBanue cBsizu pabOThl CUJIBI C HM3MEHEHHEM MEXaHWYECKOM BSHEpPruu Teja Ha MNPHUMEPE PACTSHKCHUS
PE3UHOBOIO KIyTa.

Paszaea 3. MosexkyasipHas (pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TTOJIOKEHUSI MOJIEKYISIPHO-KMHETUUYECKON TEOPUH U UX OINBITHOE 000CHOBaHUE. bpoyHOBCKOE NBUKEHUE.
Hudbdysus. Xapakrep ABUKEHUS M B3aUMOJICHCTBUS YacTUIl BellecTBa. MoJIen CTPOCHHUS Ta30B, KUAKOCTEH U TBEPABIX
TeNl U OOBSICHEHHWE CBOMCTB BEIIECTBA HAa OCHOBE ATUX Mojeneil. Macca u pa3mepbl Mosiekyd. KomnuecTBo BeliecTBa.
[ToctrostnHass ABoranpo.

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

Mopnenes wnaeansHoro rasa. OCHOBHOE YpaBHEHHE MOJEKYJSIPHO-KMHETUYECKOM TEOPUM UACAIBHOIO rasa.
AOcomioTHast TeMmreparypa Kak Mepa CpelHEed KHHETHYECKOW SHEpruM TEIUIOBOro ABMXKEHMs dactull rasza. [lkana
temneparyp KeneBuna. ['a3oBble 3akoHbl. YpaBHeHne MenneneeBa—Knanenpona. 3akon JlanproHa. M3ompomeccsl B
UJCANbHOM Ta3€ C IOCTOSHHBIM KOJMYECTBOM BEIIECTBA. ['paduyeckoe MpeACTaBICHHE H30IPOLIECCOB: H30TEpMA,
n30x0pa, n306apa.

TexHuyeckue ycTpoHCTBa U MPAKTUUECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, 1OKA3bIBAIOIIME JUCKPETHOE CTPOCHHE BEIIECTBA, PoTOrpaduu MOJIEKYJI OPraHUYECKUX COeTMHEHHM.

OnbiThl 10 MU PY3UN )KUIAKOCTEH U ra3oB.

Mopens OpOoyHOBCKOTO JBHKEHHUS.

Mogens onsita llTepHa.

OnbIThI, 1OKA3bIBAIOIIKE CYIIECTBOBAHUE MEXMOJIEKYISIPHOTO B3aUMOCHCTBUS.

Monens, wiutocTpupyromias Ipupoay AaBICHUS Ta3a Ha CTEHKU COCY/a.

OnbIThI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSHUSI MI€aTIbHOTO T'a3a, U30MPOLECCHI.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomol

Omnpenenenre Macchl BO3AyXa B KJIAaCCHOW KOMHATe€ Ha OCHOBE H3MEpeHUH 00bEMa KOMHATBI, JaBJIEHUS W
TEeMIIepaTypbl BO3/lyXa B HEW.



HccnenoBanue 3aBUCUMOCTH MEK]ly IapaMEeTPaMH COCTOSTHUS Pa3peKEHHOT0 rasa.

Tema 2. OcHogbl mepmoOuUHAMUKU

TepMmoannamuyeckass cucrema. BHyTpeHHSS dHEpPrus TEPMOAMHAMHUYECKON CHUCTEMBI U CIIOCOOBI €€ H3MEHEHHS.
KonuuectBo TemnoTsl U pabora. BHyTpeHHsIE SHepruss OJHOATOMHOIO HJI€aJbHOTO Ta3a. Buuel Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKLMS, W3JIy4€HUE. YIelbHas TEIUIOEMKOCTh BemlecTBa. KoNIMYecTBO TEMIOTHI IpHU
TeIIonepeaaye.

[Tonsitue 06 aguabaraom npoiiecce. [lepBriii 3akoH TepmoguHaMuKu. [IpruMeHeHue nepBoro 3aKkoHa TEPMOIMHAMHUKH
K u3ormpoiieccam. ['padmyeckas uHTepIpeTanus padoThl rasza.

Bropoii 3akon TepmoguHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeroBble MamuHbl. [TpuHIMIIBEL 1eMCTBUS TEMIOBBIX MaiuH. [IpeoOpa3oBaHusi HEPrUU B TEIUIOBBIX MaIllMHAX.
Koadduument nonesnoro nerctBusi TerioBod Mamuubl. [{ukn KapHo u ero ko3d@UIMEHT MOJIE3HOrO AEUCTBUSL.
DKOJIOrHYecKre MpooOIEeMbI TETIIOIHEPTETUKH.

TexHuuecKkue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHE: IBUTATENb BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOIUIBHUK,
KOHJULMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTPEHHEW SHEpPruM Teja MPU COBEPIICHHH padOThl: BbUIET MPOOKM M3 OYTBUIKH MOJ ACHCTBUEM
CKaToro BO3/yXa, HarpeBaHue 3¢upa B JJaTYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTpAIus).

M3MeHeHne BHYTpEHHEN SHEPIUM (TEMIIEpaTypbl) Tela IpH TEIUIonepeiaye.

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

Mopenu napoBoi TypOUHBI, IBUraTEsl BHYyTPEHHETO CTOPAHUS, PEAKTUBHOTO JIBUTATENS.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuwl

N3mepeHne yaenbHOoN TEMI0EMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeutecmea. Pazoevie nepexoovl

[TapooOpa3oBanue u koHnmeHcamnus. VMcnapenne u kumenuwe. AOCOTIOTHAS W OTHOCUTEIbHAS BIIAXXHOCTH BO3yXa.
Hacepiennsiii nap. Y aenpHas TeroTa napooopa3oBaHus. 3aBUCUMOCTb TEMIEPATYPbl KUIIEHUSI OT AaBICHHUS.

Teépnoe Teno. Kpucraimuueckue u amopdHbie Tena. AHU30TPOMNUS CBOWCTB KpUCTAIOB. JKUIKHE KPUCTAJUIBL.
CoBpemenHbie MaTepuaisl. [InaBnenne u kpucrammsanus. Y aefibHas Teriora miasieHus. Cyonmumarus.



VYpaBHeHuUE TEII0BOro OanaHca.

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

CBoiicTBa HACHIIIICHHBIX MTAPOB.

Kurienne npu MOHMKEHHOM JIaBJICHHH.

CriocoObI M3MepeHus BIaKHOCTH.

Habmroienue HarpeBaHusl M IJIaBICHUS KPUCTATMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii s3xcnepumenm, 1abopamopuvie pabomuol

M3MepeHne OTHOCUTENFHON BIaKHOCTH BO3TyXa.

Pa3znen 4. JiaekrpoauHamMuKa

Tema 1. Inexkmpocmamuxa

OnekTpu3alus Tell. DJIEeKTpUudecKuid 3apsid. [[Ba BuAa 3JEKTpUUECKUX 3apsAaoB. [IpoBOAHMKH, AUANEKTPUKU H
MOJIYNPOBOJHUKHU. 3aKOH COXPAHEHUS JIEKTPUUYECKOTO 3apsiia.

B3aumoneiictBue 3apsaoB. 3akoH KynoHa. TodeuHsblil 3JIeKTpUUYECKH 3apsl. DIeKTpudeckoe noje. Hanpssk€ HHOCTh
ANEKTPUYECKOTOo nojst. [[puHIMn cynepno3uiuu 3MeKTPUIECKUX MoJen. JIMHUM HanpsiKEHHOCTH JIEKTPUYECKOTO TTOJIS.

PabGora cun snekrpocraruueckoro mosig. Ilorenuman. PasHocTs moTeHiuanoB. [IpOBOJHUKU M JTUAIEKTPUKU B
AIEKTPOCTATUYECKOM noJie. Jlusnexkrpuyueckass IpOHUIIAEMOCTb.

OnekTpoéMkocTb. KonneHcaTop. DIeKTpoEMKOCTh MIIOCKOTO KOHJEHCATOPA. DHEPTUs 3apsiKEHHOTO KOHIEHCATOpA.

Texnuueckue yCTpOP’ICTBa " IPAKTHYICCKOC MPUMCHCHUC: DJICKTPOCKOIL, SJICKTPOMETP, SJICKTPOCTATHUYCCKAs 3alllnTa,

3a3eMJICHHUE JIEKTPONPUOOPOB, KOHIEHCATOP, KOMMUPOBAIBHBIN alnapaT, CTPYHHBIA IPUHTED.
Jlemoncmpayuu

Y CTpOUCTBO U MPUHIHUII IEUCTBUS SJIEKTPOMETPA.
B3auMmopaencTBre HaANEKTPU30BaHHBIX TEI.
DJIEKTPUUECKOE MOJIE 3aPSIKEHHBIX TE.



[IpOBOJHUKY B 3JIEKTPOCTATHYECKOM IIOJIE.

DneKkTpocTaTuuecKas 3amuTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

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

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

M3mepenne 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. YJENbHOE CONPOTUBJIEHUE BemecTsa. llocinenoBaTenbHOE, MapajlIenbHOE,
CMEILIAHHOE COEAUHEHNE IIPOBOIHUKOB.

Pabota snextpuueckoro Toka. 3akoH J[xoyns—JleHiia. MOIHOCTE JIEKTPUUYECKOTO TOKA.

DJIEKTPOJIBUKYIIAsl CUJia U BHYTPEHHEE CONMPOTHUBJICHHWE MCTOYHMKA TOKa. 3akoH OMa Jisl MOJHOM (3aMKHYTOM)
aneKkTpryecKkon nenu. KopoTkoe 3ampikaHue.

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

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX TyYKOB.

[TonynpoBognuku. CoOCTBEHHAass M MpPUMECHAs MPOBOJMMOCTh NOJYyNpoBOAHMKOB. CBoicTBa p—N-mepexoja.
[TosrynpoBOIHUKOBBIE TPHUOOPHI.

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

DneKkTpuuecKuil TOK B razax. CaMOoCTOSITENbHBIN U HECAMOCTOSITENbHBIN pa3psaa. Monnus. [Ina3ma.

TexHuyeckue yCTpOMCTBA M TPAKTUYECKOE NPUMEHEHHE: aMIEPMETP, BOJBTMETP, PEOCTAT, MCTOYHHMKU TOKa,
AIIEKTPOHArpeBaTesibHble TPUOOPHI, JIEKTPOOCBETUTENbHbIE MPUOOPHI, TEPMOMETP CONPOTUBIIECHHUS, BAKYYMHBIN MO,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, MOTYTIPOBOTHIUKOBBIN TUO]I, TaIbBaHUKA.



Jlemoncmpayuu

M3mepeHre CUiTbl TOKA U HANIPSKEHUS.

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

CMenmaHHOe COeIMHEHUE TPOBOHUKOB.

[IpsiMoe wu3MepeHue HIIEeKTPOABMKYIIEH cuiibl. KopoTkoe 3aMblkaHME TallbBAHMYECKOTO 3JIEMEHTAa W OIEHKa
BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTE RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIUMOCTB BO31yXa.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomwl

N3yyeHnue cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

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

HaGmronenue amextpoiusa.

MexnpeaMeTHbIe CBSA3H

N3yuenne kypca ¢usuku 0a30Boro ypoBHs B 10 kiacce oOCyIIECTBISETCS € YYETOM COJEPIKATEIbHBIX
MEXMPEAMETHBIX CBSI3€H C KypcaMl MaTeMaTUKU, OMOIOrHH, XMMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nonamusi, CBSI3aHHBIE C M3yUYEHHWEM METOJOB HAyYHOTO IO3HAHUSA: SIBJICHHE, HAay4dHBbIH (akT,
rUnoTesa, pu3nyeckasi BEJIMUMHA, 3aKOH, TEOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJIETUPOBAHKE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: permieHue CUCTEMbl YpaBHEHUH, JTUHEHHAs PyHKIMs, mapadosa, runepbona, ux rpaduku U CBOMCTBA,
TPUTOHOMETpUUYECKHUE (YHKIMH: CHHYC, KOCHMHYC, TaHI'€HC, KOTaHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIMU Ha OCU KOOPJIMHAT, CIIOKEHNE BEKTOPOB.

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



Xumus: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOECHNE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJISIPHAs Macca, TEMJIOBbIE
CBOMCTBA TBEPABIX TEJ, XUIKOCTEM M Ta30oB, JJIEKTPUYECKHME CBOWCTBA METAJUIOB, JJIEKTPOJIUTHUYECKAs JUCCOLMALNA,
rajbBaHUKA.

l'eocpaghus: BNaxXHOCTb BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonozus: npeodOpa3oBaHuEe JBUKEHUM C MCIOJB30BAHUEM MEXAHU3MOB, YUET TPEHUS B TE€XHUKE, MOJIIMITHUKH,
MCITOJIb30BAaHUE 3aKOHA COXPAHEHHS UMITYJIbCA B TEXHUKE (pakeTa, BOAOMET U APYTHE), ABUTATENb BHYTPEHHETO CTOPAHHUS,
napoBasi TypOuHa, OBITOBOW XOJIOAUIBHUK, KOHIUIIMOHEP, TEXHOJOTHUU MOJYYCHHUs] COBPEMEHHBIX MAaTepHalloB, B TOM
YlCc/ie HaHOMATEpUAJIOB, U HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3allluTa, 3a3€MIIEHHUE B3JIEKTPONpHOOpPOB, KCEPOKC,
CTPYHWHBIN IPUHTEP, JIEKTPOHATPEBATEIbHBIE TPUOOPHI, FTEKTPOOCBETUTEIbHBIE TPUOOPHI, FAJIbBAHUKA.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJIHEI'O
OBIIEI'O OBPA3OBAHUA

OcBoenne yueoHoro npeamera «duzuka» Ha ypoBHE cpeaHero ooduiero odpasoBaHus (0a30BbI YPOBEHb) JOJKHO
00eCIeunTh JOCTKEHUE CICIYIONTUX JIMYHOCTHBIX, METAPEAMETHBIX U TIPEAMETHBIX 00Pa30BaTEIbLHBIX PE3YJIBTATOB.

JINYHOCTHBIE PE3YJIBTATDBI
JIn4HOCTHBIE pe3yabTaThl OCBOCHUS y4eOHOro mpeamera « Pu3nKay JOJKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTH

oOy4Jarommxcsi PyKOBOJCTBOBAThCA C(HOPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlui, MO3UTHUBHBIX BHYTPEHHHMX YOEKICHHH, COOTBETCTBYIOIIUX TPAJUIMOHHBIM IEHHOCTSIM POCCHMCKOTO
OOIIeCTBa, paCIIMPEHUE KM3HEHHOTO OIBITA M OIbITa JEATEILHOCTH B MPOIECCe Peain3allii OCHOBHBIX HaINpaBlICHUN
BOCHUTATEILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpasKaaHCKOr0 BOCIMTAHUA:

c(OpPMHUPOBAHHOCThH T'PAKJAHCKON MO3ZUIIMK O0YYaIOMIErocsi KaKk aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCHUUCKOTO
00IIIeCTBA;

MPUHATHE TPATUITUOHHBIX 00IEYEIIOBEUECKIX TYMAHUCTHUECKUX U JIEMOKPATUIECKUX [ICHHOCTEH;



TOTOBHOCTb BCCTH COBMCCTHYIO JCATCIIBHOCTb B HHTCPCCAX TIPAKIAHCKOTIO O6IH€CTBa, y4aCTBOBAThL B

caMOYIIpaBJ€HUU B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aUMO/ICHCTBOBATH C COLIMATbHBIMU MHCTUTYTAaMU B COOTBETCTBUH C UX (PYHKIMSIMH U HA3HAYCHHUEM;
TOTOBHOCTb K TYMaHMTAPHOM U BOJIOHTEPCKOU EATEIbHOCTH;

2) IATPHOTHYECKOTO BOCIIUTAHUS:

c(OPMUPOBAHHOCTH POCCUNCKOM TPAKIAHCKON UIEHTUYHOCTH, MaTPHOTU3MA;

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

TCXHHUKH,

3) AyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:
c(pOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MIOBEICHUS;
CIIOCOOHOCTh OLICHMBATh CHUTYyallMl0 M NPUHUMAThb OCO3HAHHBIE pEUIEHUs, OPHUEHTHUPYSICh Ha MOpPAIbHO-

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

OCO3HaHHE JIMYHOTO BKJIA/Ia B IOCTPOCHUE YCTOHYUBOTO OYIyIIEro;

4) 3CTEeTHYECKOT0 BOCIIHTAHHSA:

3CTETHYECKOE OTHOIICHHUE K MUPY, BKIIFOUask 3CTETHKY HAyYHOI'O TBOPYECTBA, IPUCYILEr0 (PM3MIECKON HAYKE;

5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEPEC K Pa3IMYHBIM cepaM npodhecCHOHAIBHOM IEITENBHOCTH, B TOM YUCIIE CBI3AHHBIM C (DU3UKOM U TEXHHUKOM,

yMEHHUE COBEPIIIaTh OCO3HAHHBIN BBIOOp OymyIiel npodeccuu U peain30BbIBaTh COOCTBEHHBIE )KM3HEHHBIC TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U caMO0Opa30BaHMIO B 00JaCTH (DM3HKHK HA TIPOTSHKEHUN BCEH KU3HH,

6) IKOJIOrHYeCKOr0 BOCIIUTAHMS

c(hOpPMHPOBAHHOCTH IKOJOTHIYECKON KYJIbTYpPbI, 0OCO3HAHHE TI100aTLHOTO XapaKTepa dKOJIOTHISCKUX MPOOIIeM;
IJIAHUPOBAHUE U OCYIIECTBIICHUE JAEHUCTBUN B OKPYXKAIOUIEH CPEAE HA OCHOBE 3HAHUS LIEJIEW YCTOMYMBOTO Pa3BUTHS

YCJIO0BCUYCCTBA,

paciMpeHue onbITa AeATeIbHOCTH IKOJIOTHYECKON HAMIPABIEHHOCTH HAa OCHOBE UMEIOIIUXCS 3HAHUH 10 (U3HKE;
7) HEHHOCTH HAYYHOTO MO3HAHWS:
c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3HUECKOU HAYKU;



OCO3HaHHE LIEHHOCTH HAYYHOH AESITeIbHOCTH, TOTOBHOCTH B MPOIECCEe U3yUeHUs (PU3UKHU OCYIIECTBISATH TPOCKTHYIO
Y UCCIIEIOBATEIIbCKYIO AEATEIBHOCTh UHANBHIYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA
Ba3oBnle Jjornueckue a1eiicTBUA:

CaMOCTOSITENILHO (hOPMYJIMPOBAThH M aKTyaJU3UPOBaTh MPoOJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

OMPENEIATH IEJH ACSITEIbHOCTH, 3a/1aBaTh apaMeTPhl U KPUTEPUU UX JOCTHKCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH U TPOTUBOPEUUS B PACCMATPUBAEMBIX (PU3MUECKUX SIBIICHUSX;

pa3palaThiBaTh IJIAaH PEIICHUS TMPOOJEMbI C YYETOM aHaIM3a HMEIOIIMXCS MAaTepHAIbHBIX M HeMaTepHaTbHBIX
pECYpCOB;

BHOCUTb KOPPEKTHUBBI B JEATCIBHOCTb, OIICHUBATh COOTBETCTBHUE PE3YJIbTATOB IIEJISIM, OIICHUBATh PHUCKHU
MOCJIEICTBUM ACITEIbHOCTH;

KOOPJAVMHUPOBATh M BBINOJHATH pPabOTy B YCIOBUSX PEAJIbHOTO, BHUPTYabHOTO W KOMOWHHUPOBAHHOTO
B3aUMOICUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHHUE MPH PEITSHUH )KU3HSHHBIX TTPOOJIeM.

ba3oBble nccienoBare/bCKue A1eiiCTBUA.

BJIaJICTh HAYYHON TEPMHUHOJIOTUEH, KITFOUEBBIMU MOHSITUSIMUA U METOIaMU (PU3UYECKON HAYKH;

BJIAJI€Th HAaBBIKAMHM y4E€OHO-MCCIIEIOBATEIbCKON U MPOEKTHOM NIEATENbHOCTH B 00JacTH (PU3UKH, CIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSITEILHOMY TIOMCKY METOJIOB pelieHus 3agad  (U3HUYECKOro COJepKaHWs, NPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MMO3HAHMUS;

BJIQJICTh BHUJAAMHU JCSATEILHOCTH IO TOJYYEHUIO HOBOTO 3HAHMS, €ro HWHTEpHpeTanuy, NTpeoOpa3oBaHUIO M
MIPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYAIUAX, B TOM YUCJIE TIPU CO3JaHUN YUCOHBIX TPOCKTOB B 00JIACTH (PU3UKH;

BBISIBJISITh IPUUYUHHO-CIIC/ICTBEHHBIE CBSI3M U aKTYaJM3UPOBATh 3aJlauy, BBIJIBUTATh TUIIOTE3Y €€ pelIeHUs], HaXOAUTh
apryMEeHTBI JUIsl JOKA3aTeNbCTBA CBOMX YTBEPKICHUM, 3a1aBaTh MAPAMETPbI U KPUTEPUH PEILICHHUS;



aHAJTM3UPOBATh TMOJYYEHHBIC B XOJE PEIICHUS 3aaud pe3yJbTaThl, KPUTHUYECKU OLEHHBATH HUX JOCTOBEPHOCTD,
MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3a/ladyd B 0Opa30BaTEIBHOU IEATEIHLHOCTH, B TOM YHUCJIC MPU N3YICHUU
bu3uKy;

JaBaTh OIIEHKY HOBBIM CUTYallUsM, OIIEHUBATb MPUOOPETEHHBIN OIIBIT;

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

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;

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

CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE albTEPHATUBHBIE PEIICHUS.

Pabora c nndopmanueii:

BJIQJICTh HABBIKAMM TOJy4eHUsT HHPopMaruu (U3NYECKOTO COJIEPKAHMUSI M3 HCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITEJIbHO OCYIIECTBIIATh MOUCK, aHAIU3, CUCTEMATH3allUI0 U UHTEPIPETAIMI0O MHPOPMAIIUU PA3IMYHBIX BUIOB U
dbopm npeacTaBICHUS;

OILICHUBATh JIOCTOBEPHOCTh UH(POPMAIIUK;

UCIIOJIB30BaTh CPEeACTBa HHQPOPMAIMOHHBIX U KOMMYHHUKAI[MOHHBIX TEXHOJOTUA B PEIICHUH KOTHUTUBHBIX,
KOMMYHUKATUBHBIX W OPTraHU3allMOHHBIX 3a7ad C COOJIIOJCHUEM TpeOOBaHUN HAPrOHOMHUKH, TEXHHKH OE€30MaCHOCTH,
TUTHEHBI, PeCypcoCcOepekeHUs, TPABOBBIX U ATUYECKUX HOPM, HOpM UH(POPMAIMOHHON O€3011aCHOCTH;

co37aBaTh TEKCThl (DU3WYECKOTO COJEPKAHMS B Pa3NUYHBIX (QopMarax ¢ ydy€ToM Ha3zHAYeHUS HHPOPMAIUU U
[EJIEBOM ayIUTOpUH, BEIOMpAs ONTUMAIBHYIO (JOpMY TIPEICTABICHUS U BU3yaJIU3aliH.

KoMMyHHMKATHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeHCTBHA:
OCYUIECTBJIATH OOLIEHUE HA YPOKaX (PU3UKHU U BO BHEYPOUHOMU JAESATEIBHOCTH;
pacno3HaBaTh MPEANOCHIIKA KOH(PIUKTHBIX CUTYalMd U CMATYaTh KOH(IUKTHI;
Pa3BEPHYTO U JIOTUYHO M3JaraTth CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB;
NOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U HHANBUAYAIbHON padOThI;
BbIOMpATh TEMATHUKY U METOJbI COBMECTHBIX JEUCTBUIN C YyUETOM OOIIMX UHTEPECOB U BOZMOXKHOCTEH KaKJ10TO 4jieHa
KOJUIEKTHBA;



IIPUHAMATh LEJIU COBMECTHOM NIESTEIBHOCTH, OPraHU30BbIBATh U KOOPAWHUPOBATH JACHCTBUS MO €€ J10CTUKEHHUIO:
COCTABJISITh IUIAH JIEMCTBHM, paclpenesaiTh poJid ¢ YYETOM MHEHMH YYaCTHUKOB, OOCYXIaTh PE3YJbTaTbl COBMECTHOM
paboThI;

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

IIpeUIaraTb HOBbIE MPOEKTHI, OLIEHUBATH UJIEH C IMO3ULUN HOBU3HBI, OPUTMHAIIBHOCTH, ITPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh ITO3UTUBHOE CTPATETMYECKOE IOBEIAEHUE B PA3JIMYHBIX CUTYalUAX, HPOSBIATH TBOPYECTBO H
BOOOpakeHue, ObITh MHUIIUATUBHBIM.

PerynsiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE AeiCTBUS
Camoopranusanus:
CaMOCTOATENLHO OCYIIECTBIIATh IMO3HABATEIBHYIO JEATEIBHOCTh B 00JaCTH (PU3UKH U ACTPOHOMHUU, BBISBISTH
po0IeMBbI, CTABUTh U (POPMYJIMPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOATENIbHO COCTABJIATH IJIaH PEIICHUs] PACUETHBIX M KaYECTBEHHBIX 3a/a4, IJIaH BBIMOJIHEHUS MPAKTHUYECKOU
paboThI ¢ Y4ETOM UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOYTCHUIH;
JaBaTh OIIEHKY HOBBIM CHUTYAIlUsM;
pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;
JienaTh OCO3HaHHBIN BBIOOD, ApIYMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHHE;
OIICHUBATh IPHOOPETEHHBIN OTIBIT;
CIIOCOOCTBOBATh (POPMUPOBAHUIO M TPOSBICHUIO JPYAUIIMU B 001acTH (U3HMKH, MOCTOSHHO IIOBBIIIATH CBOM
o0pa3oBaTeNIbHBIN U KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:
JaBaTh OIEHKY HOBBIM CHUTYallUsM, BHOCHTh KOPPEKTHUBHI B JIEATEIHHOCTh, OIICHUBATh COOTBETCTBUE PE3yIHTaTOB
HENSIM;
BIIAJICTh HABBIKAMU TIO3HABATENHLHON pe(dIeKCHH Kak OCO3HAHUS COBEPIIAEMBIX JEHCTBUM W MBICIUTEIBHBIX
IIPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUI;
MCII0JI30BaTh MPUEMBI pedIeKCUH ISl OLEHKH CUTYallld, BEIOOpa BEPHOI'O PELIEHUS;



YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEUICHUSI TI0 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MIPU aHATU3€ PE3yJIbTaTOB JACATEILHOCTH;

MPUHUMATH €051, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3yJIbTATOB ACATEIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIHOKH.

B mporecce qocTmKeHNS TMYHOCTHBIX PE3yJbTaTOB OCBOCHUS MTPOTPaMMBbI IO (PM3UKE JJIT YPOBHS CPETHETO OOIIETO
o0Opa3oBaHMsl y 00yUYaIOUINXCs COBEPIICHCTBYETCSI IMOLIMOHAIBHBIN HHTEIEKT, PeNoararonuii copMUpPOBAHHOCTE:

CaMOCO3HaHMS, BKJIIOYAIOMIETO CIOCOOHOCTh MOHMMAaTh CBOE 3MOILMOHAIBHOE COCTOSIHHE, BUAECTH HAIpaBICHUS
pa3BUTHSI COOCTBEHHOW AMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0e;

CaMOPETYJIUPOBAHHUS, BKJIIOYAIOIIETO CAaMOKOHTPOJb, YMEHHE IMPUHUMATh OTBETCTBEHHOCTH 3a CBOE MOBEACHUE,
CIIOCOOHOCTH aIANTUPOBATHCA K IMOIIMOHATBHBIM U3MEHEHUSIM U TIPOSIBIISITh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIICH CTPEMJICHUE K JOCTUKEHUIO LIEJU U yCHeXy, ONTUMHU3M, HHUIIUATUBHOCTD,
YMEHHE JIEVCTBOBATh UCXO/S1 U3 CBOUX BO3MOKHOCTEW;

OMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh TOHMMAaTh 53MOLMOHATBHOE COCTOSIHME JIPYTHUX, YYUTHIBaTh €ro IMpu
OCYUIECTBJICHUHN OOLIEHUS, CHOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COITMATIbHBIX HAaBBIKOB, BKJIIOUAIOUIUX CIOCOOHOCTH BBICTPAaMBaTh OTHOILICHUSI C APYTUMHU JIOJbMHU, 3a00TUThCA,
MPOSIBIISATh HHTEPEC U pa3periaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATBI
K xonmy oOyuenuss B 10 Kkjacce mpeaMeTHbIE pe3yibTaThl Ha ©0a30BOM ypOBHE JIOJDKHBI OTPaKaTh

c(hOpPMHPOBAHHOCTH Y 00YYAIONTUXCS YMEHHUIA:

JIEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUM COBPEMEHHON HAayYHOW KapTHHBI MUpPA, B
Pa3BUTUH COBPEMEHHOMN TEXHUKHU U TEXHOJIOTMH, B IPAKTUYECKOUN ACATEIILHOCTH JIIOACH;

YUYUTBHIBATh TPAHUIIBI IPUMEHEHUSI M3YUEHHBIX (PU3UUECKUX MOJIeNiel: MaTeprualibHas TOUKa, HHEepIUaJbHAs CUCTEMa
oTcuéTa, aOCOIIOTHO TBEPJOE TEI0, MACATBHBIN Ta3, MOJEIU CTPOSCHHS Ta30B, KHIKOCTEH M TBEPABIX TEJ, TOUYCUHBIM
AIIEKTPUUECKUH 3apsij] PU pPelIeHn: (PU3NIECKuxX 3ajad;



pacno3HaBaTh (U3UYECKUE SBICHHS (TIPOIECCH) U OOBSICHATH MX HAa OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISPHO-
KUHETUYECKOW TEOPUM CTPOCHUS BEHIECTBA M JJIEKTPOJUHAMUKH: PABHOMEPHOE U PABHOYCKOPECHHOE MNPSMOJMHENHOE
JBIDKEHWE, CBOOOTHOE MAaICHUE TEJl, IBI)KCHHE 110 OKPY>KHOCTH, HHEPIINS, B3auMoaecTBue Tei, muddysus, OpoyHOBCKOE
JBIDKCHHUE, CTPOCHHUE >KUJIKOCTEH M TBEPIBIX TeJ, M3MEHEHHE O0BEMA Ted IPU HarpeBaHUU (OXJIAXKICHHUH), TEIJIOBOE
paBHOBECHE, HCIApPCHHUE, KOHACHCAIMS, IUIABJICHHUE, KPUCTAUIM3alus, KHUIIEHHWE, BIAKHOCTh BO3/lyXa, IIOBBIIICHUE
JIaBJICHUS Tra3a MPHU €ro HarpeBaHWM B 3aKPBITOM COCYZE, CBA3b MEKIY MapaMeTpaMy COCTOSHMS ra3a B M3OIPOIECCaXx,
AIEKTPU3ALMSA TEJI, B3AUMOJCHUCTBUE 3aPAJIOB;

OMHUCBHIBATh MEXaHMUYECKOE JBHKEHHE, HCIOIb3Yyd (PU3MUEeCKHMe BEIWYMHBI: KOOpAWHATAa, MYyTh, IEpEeMEIICHUE,
CKOPOCTbh, YCKOPEHHE, Macca Tejla, CHIa, UMITYJIbC TeJla, KHHETUYECKAsl SHEPIusl, OTECHIIMAIbHAS SHEPT U, MEXaHUYECKas
paboTa, MexaHW4YecKasi MOIIIHOCTD; MPU ONKMCAHWUU MPABUIHBHO TPAKTOBATh (PM3UUYCCKUM CMBICI MCIOJIb3YEMbIX BEJIUYHH,
UX O00O3HAYEHUS W EIUHUIIBI, HAXOAUTh (QOPMYJIbI, CBS3bIBAIOIIME JAaHHYIO (U3UYECKYI0 BEJIMYMHY C APYTUMHU
BEJIMUYMHAMM;

OMHCHIBATh M3YUCHHBIE TETUIOBBIC CBOMCTBA TEJ M TEIUIOBBIC SIBJIICHHS, UCIIOIB3YS (DU3UUECKUE BEJIMUHHBI: JIaBICHUC
raza, TEMIIEpaTypa, CPEIHSAS KUHETUUECKAsT YHEPIUsl XAaOTHUYECKOTO JIBMKEHUS MOJIEKYJI, CPEIHEKBAApPAaTUUYHAA CKOPOCTh
MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHSSA HSHEPrus, padbora ra3a, KOA()PUIMEHT MOJIE3HOTO ACHCTBUSI TEIJIOBOTO
JIBUTATEJIS; MPU ONUCAHUU TPABUJIBHO TPAKTOBaTh (DU3UYECKHUII CMBICT HCMOJIb3YEMbIX BEJIMYMH, UX O00O3HAUYEHUS U
€UHUIIbI, HAXOJIUTh (POPMYJIbI, CBSA3BIBAIOIINE TAHHYIO (DU3UUYECKYIO BEJTUYUHY C APYTUMHU BEJIMUUHAM;

ONHUCHIBaTh M3YYEHHBIC AJIEKTPUYECKUE CBOMCTBA BEILECTBA M DJIEKTPUUYECKHE SIBICHUA (MPOLIECCHI), HUCTOIB3YSA
(bU3MYECKUEe BEIWYUHBL: DJCKTPUUCCKUN 3apsi, JJICKTPUUYECKOE I0jie, HANPsHKEHHOCTh TOJISA, TOTEHIHMA, Pa3HOCTh
MOTEHIIUAJIOB; MPU OMHCAHUU TPABUIILHO TPAKTOBATH (PU3MUECKUN CMBICI UCMOJb3YyEMbIX BEIWYUH, UX 00O3HAUYCHUS U
€UHULIBI; YKa3bIBaTh (POPMYIIBI, CBSA3BIBAIOIINE TAHHYIO (DM3UYECKYIO BEJIMUMHY C APYTUMHU BEIUYMHAMU;

aHATM3UPOBATh (U3UUECKHUE TIPOIIECCHI U SBIICHUS, UCTIONB3Ys (PU3NIECKUE 3aKOHBI U MPUHITUIIBI: 3aKOH BCEMUPHOTO
tarorenus, [, II u III 3akonsl HprOTOHA, 3aKOH COXpaHEHUS MEXAHUYECKOW SHEPTrUM, 3aKOH COXPAaHCHUS HMITYJIbCa,
MPUHILUIT CYNEPIO3ULIMNA CUJI, NMPUHIUII PABHOINPABUA WHEPLUHMAIBHBIX CHCTEM OTCUETA, MOJICKYISPHO-KHUHETUYECKYIO
TEOPUIO CTPOCHMS BEIIECTBA, TA30BbI€ 3aKOHBI, CBS3b CPEIHEH KMHETHUYECKOW YHEPIUU TEIIOBOTO JIBUKECHUSI MOJICKYJI C
a0COJIFOTHOM TeMmepaTypoH, MEePBhIM 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHUsI AJIEKTPUUECKOTO 3apsija, 3akoH KyoHa,



Opy 3TOM pa3IUyaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE U YCIOBHs (TPaHUIBL,
001acTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NMPHUHLHUIIBI ACHCTBUS MAIllWH, MPUOOPOB U TEXHUYECKUX YCTPOWCTB; paziuvaTh yCIOBHUS UX
0€30I1aCHOr0 UCII0JIb30BAHUS B IOBCEAHEBHOM KU3HH;

BBITNOJIHATh 3KCHEPUMEHTHI M0 HMCCIEAO0BAHUIO (PU3UUECKUX SIBJICHUM M IMPOLIECCOB C MCIIONb30BAHUEM IPSMBIX U
KOCBEHHBIX M3MEPEHH, MpH 3TOM (OpMYyIHUpOBaTh MpoOJIeMy/3aJady U THIIOTE3y Y4eOHOTro SKCIEPHUMEHTa, COOMpaTh
YCTaHOBKY U3 MPEIJIOAKEHHOTO 000pyA0BaHNUs, TIPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOIBL;

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

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (PU3NYECKUMHU BEIMYMHAMU C MCIOJB30BAHUEM MPSAMBIX U3MEPEHUM, NMPU 3TOM
KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHUPOBATH PE3YJIBTATHI MTOIYYEHHON 3aBUCUMOCTU (DU3UUYECKUX BEIMYHMH B BUJE TAOJIUIL U
rpauKOB, AEIATh BHIBOJBI 10 PE3yJbTaTaM UCCIEAOBAHMUS;

coOmoaTh npaBuia OE30MACHOTO TpyJa NpH IPOBEACHUM HCCIEAOBAHUN B paMKax Y4YeOHOIrO SKCIIEpUMEHTA,
y4eOHO-UCCIIEIOBATENLCKOM M MPOEKTHOMW JAESITENBHOCTH C  MCHOJIb30BAaHUEM M3MEPUTEIBHBIX YCTPOHCTB H
71a00paTOPHOTO 000PYAOBAHUS;

pemaTh pacyéTHbIe 3aJa4i C SBHO 3alaHHON (PU3UYECKON MOJIEIbIO, UCTONIb3Ys (PU3MUECKUE 3aKOHBI M MPUHLHUIIBI,
Ha OCHOBE aHajiu3a YCJOBHUS 3aJauyd BbIOUpATh (PU3MYECKYIO MOJIENb, BBIACIATH (PU3UUECKUE BEIUYUHBI U (POpPMYIIbI,
HEOOXOJUMbIe IJisi €€ pEelIeHUs,, MPOBOJAUTH Pacu€Thl U OLEHUBATh PEAJBHOCTh IMOJYYEHHOTO 3HAu€HUs (U3NUECKON
BEJIMYMHBI,

pelaTh KaueCTBEHHbIE 337a4M: BBICTPAMBATh JIOTMYECKH HEMPOTUBOPEUMBYIO LEMOYKY PACCYXKACHUH C OMOpON Ha
U3YYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UUYECKUE SIBJICHUS;

UCIIONIb30BaTh IMPH PEIICHWU YYeOHBIX 3a/Jad COBPEMEHHble HWH(POPMAIMOHHBIE TEXHOJOIMM JJs TOMCKa,
CTPYKTYpPUPOBaHUS, UHTEPIPETALUN W TPEICTaBICHUS y4eOHOW M Hay4HO-TOMYJISIpHOW HH(OpMAaIMM, MOTy4YEHHOU u3
pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAJTU3UPOBATh MOJIy4aeMyto HH(POPMALIHUIO;

NPUBOAUTH TPHUMEPHI BKJIAJa POCCUUCKUX M 3apyOEKHBIX YUYEHBIX-(PU3UKOB B pPA3BUTHE HAYKH, OOBSICHEHHE
MPOLIECCOB OKPY’KAIOIIET0 MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;



UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCETHEBHOM >KM3HHM AJIs oOecreueHus: 0e30MacHOCTH MpH
oOpalieHu ¢ TNpudbopaMH U TEXHUYECKUMHU YCTPOWCTBAMHU, MJII COXPAHEHUS 3/I0pOBbI U COOJIOAEHHUS HOPM
HKOJIOTHYECKOTO TIOBEICHHSI B OKPYXKAIOLIEH CpeJie;

paboTaTh B Ipymie ¢ BBHIMOIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIeH, IIaHUPOBATh padOTy TPYMIbI, pallUOHATBHO
pacrnpeienaTh 0053aHHOCTU U TUIAHUPOBAThH JESATEIBHOCTh B HECTAHJAPTHBIX CUTYyallUsX, aJIEKBATHO OLIEHHWBATh BKJIA]l
KQ)KJIOTO U3 YYaCTHUKOB I'PYIIbI B PEIICHHE PACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KosuvecTBo 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l S———— Beero KO;ITpOJIbHLIe .JlaﬁﬁopaToprIe 0Gpa3oBaTETbHbIC
padoThI padoThI pecypesI
Paznen 1. PU3UKA U METO/JIbI HAYYHOI'O ITO3HAHUSA
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 bubmorexa LHOK
' AibL Ay https://m.edsoo.ru/7f41bf72
Wroro no pazueny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemaruka > https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsSI B MEXAHUKE 6 1 1 https://m.eds00.ru/7f41bf72
Htoro o pasneny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuoteka [JOK
' TEOpUn https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
32 OCHOBBI TCPMOHHAMHK 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK
' ®da30BbIC TIEPEXOJIBI https://m.edsoo.ru/7f41bf72
Hroro no pazueny 24
Paznen 4. 9JJIEKTPOJINHAMUKA
bu6mmorexa [IOK
4.1 DIeKTpOCTATHIE 10 ! https://m.edsoo0.ru/7f41bf72
4.2 ‘ ITocrostHHBIH neKTpruecKuil TOK. TOKH B 12 1 1 bubmunorexa LIOK
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‘ pa3IMYHBIX cpenax

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

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

[NPOT'PAMME
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HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Jlata m3yuemnus DJIeKTpoHHbIE U(POBBIE
oOpa3oBaTe/ibHbIE
Ne i/ Tema ypoka pecypebi
IO IIJIAHY ®AKTUYECKHA
1 ®du3uka — Hayka o npupone. Hayunsie bubmumorexa [IOK
METO/IbI TIO3HAHHS OKPYKAIOIIEr0 MUPA https://m.edsoo.ru/ff0c32e2
, | Do s b B LOK
. S https://m.edso00.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JIIOIeH
MexaHudeckoe JBH)KEHHE.
3 OTHOCUTEIHHOCTh MEXAaHUUECKOTO bubnuorexa [JOK
nsrkenus. [lepeMerenue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpPEHHUE
4 PaBHOMEpHOE MPSAMONTMHEWHOE IBUKEHUE bubmmorexa [TOK
https://m.edso0.ru/ff0c3620
PaBHOYCKOpEHHOE MTPSIMOTUHENHOE
5 JIBIDKEHUE bu6mmoreka [JOK
CBoOoiHOE TajieHue. Y CKOpeHHe https://m.edsoo.ru/ff0c372e
CBOOOIHOTO IMaICHUS
6 Bxoanasi KOHTpoOJIbHAsI padoTa buommorexa LIOK
https://m.edsoo.ru/ff0c39cc
KpusonmueliHoe nBuxkenue. J[BrmxeHue bubnnoreka [JOK
7 y .
MaTepHaIbHON TOUKH 10 OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
5 Viopoarateaets cnerones orcsorn, Topred Bu6morexa LIOK
’ https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca Tena. Cuina. HpHHHIiI'H Bu6mmorexa IJOK
9 CyMepro3uIuu cwi. Bropoii 3akon

Hprorona miiga maTepuanbHON TOUKH

https://m.edsoo.ru/ff0c3be8
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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
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

10 Tpetuii 3akon HeroToHa niis bu6mmoreka [IOK
MaTepUualIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
11 3aKoH BCeMUPHOTO TsroreHus. Cua bubnmoreka [JOK
Tsokect. [lepBas KocMHUYECKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6mmoreka [IOK
12 Cuna ynpyrocru. 3axon I'yxa. Bec rena https://m.edsoo.ru/ff0c3e18
Cuina tpenusi. Koapdunment tpenus. Cuna
13 COHpOTFI/)IBJ'IeHI/IH Hpql)/l(b,Z[BLII/I)KCHI/II/E) Tena B bubmorexa [IOK
https://m.edsoo.ru/ffOc3f76
JKUJIKOCTH WIJIH Ta3e
[TocTynarenbHOe U BpalaTeibHOE
14 JIBIDKEHHUE a0COJIFOTHO TBEPIOTO TeEa. bu6mmoreka [IOK
MowmenT cuibl. [1nedo cubl. Y ciioBus https://m.edsoo.ru/ff0c41a6
paBHOBecHsI TBEPAOTO Tea
HNMnynbec MmaTepuabHOW TOUYKH, CUCTEMBI
15 MaTepUAIbHBIX TOYEK. IMIyJIbC CHIIBL. bubnuoreka [IOK
3aKOH COXpaHEHUsI UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHE
PaGota u momrHOCTh cuibl. Kunetndeckas
16 SHEPTUS MaT];-II)I/IaHI)HOI/IW touku. Teopema 00 bubmiorexa LIOK
o https://m.edsoo.ru/ff0c4502
M3MEHEHUN KUHETHYECKOW SHEprUu
[TorenumanbHas sHeprud. [loTeHnmanbHas
SHEPTUs ynpyro neopmMupoBaHHOM bubnuoteka [JOK
17 .
npyXuHbL [loTeHIaabpHas SHeprus Tena https://m.edsoo.ru/ffOc461a
BOJIM3U MOBEPXHOCTH 3eMIIU
[ToTennuanpHble 1 HEMOTEHIIMAILHBIE
wibl. CBSA3b pabOThI HEMTOTEHIIMATBHBIX
18 gI/IJ‘I c PS’>M63I{eII—)II/I6e(1)VI MexilH?/ItfecLII(oﬁ SHEPTUHU bubmorexa [TOK
https://m.edsoo.ru/ff0c478c
CHUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKON YHEPTUU
Jlabopamopnan paooma Nel
19 «HccnenoBanue cBs3H pabOThI CUITHI C

M3MEHEHHEM MEXaHWYEeCKOM dHepruu Tena
Ha MPUMEpPE PacTSKEHUSI PE3UHOBOTO



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

KIyTa»

20

KonTpoasnas padoraNel o teme
«Kunemaruka. J[unamuka. 3aKoHbI
COXPAHEHHUS B MEXAHUKE

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

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKON TeoprH. bpoyHOBCKOE
newkenue. ubdysus

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTtep JBMKEHUS U B3aUMOCHCTBUSA
YyacTHIl BeulecTBa. Moenu cTpoeHust
ra3oB, KUIKOCTEH M TBEPIBIX TEI

23

24

25

Macca monekyn. KonnyectBo BemiecTsa.
[TocTostnuas ABoraapo

TermoBoe paBHOBecue. Temneparypa u e€
n3mepenue. lllkana remneparyp Llenbcus
Wneanpueiii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

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

26

27

28

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHel KHHETUYECKON SHEPTUU JBUKECHUS
MOJIEKYJ. YpaBHeHUEe MeHeneeBa-
Kunaneiipona

3akoH JlambToHa. ["a30BbIC 3aKOHBI
Jlabopamopuasa paboma Ne2
«MccnenoBanue 3aBUCUMOCTH MEXKIY
MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
razay

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc511e

29

N3omnporiecchl B uaeaIbHOM ra3e u ux
rpaduyeckoe npeacTaBIeHue

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c570e

30

BuyTpeHHss sHEprus TeEpMOAMHAMUYECKON
CUCTEMBI U CTIOCOObI €€ N3MEHEHU.
KonuuectBo TemnoTs! u padora.
BuyTpeHHsIs1 sHEprus 0IHOATOMHOTO
UJEAIBHOTO ra3a

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c59
52



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952

bub6nmoreka [IOK

31 Buap! Teronepenaun https://m.edsoo.ru/ff0c5¢c
36
VYV nenpHasg TEII0EMKOCTD BEIIECTBA. bu6nmoreka [IOK
32 KosnuecTBo TEIIOTHI TIPH TEIUIONEpeiaye. https://m.edsoo.ru/ff0c5¢c
AnrabaTHBIN TpoIecc 36
IlepBEIil 3aK0H TEPMOAUHAMUKHA U €TI0 bubmaorexa LIOK
33 P PMOA https://m.edsoo.ru/ff0c5e
MIPUMEHEHHE K H30TpoIieccam fc
HeoOpaTtumocTs mpo1ieccoB B IPUPO/IE Bubmiorexa HOK
34 pa poll PHPOJIE. https://m.edsoo.ru/ff0c62
BTopoii 3ak0H TepMOJIMHAMHUKN 30
. . bubnuoreka [{OK
35 Hpuwuwn aercrus u KT Tenosok https://m.edsoo.ru/ff0c60
MallHbI
Oa
36 Hukn Kapuo u ero KI1/]
37 DKoJ0rn4ecKue npooIeMbl
TEIUIOPHEPTETHKHU
. bubnuoreka [{OK
38 O6obmatommit ypox «Monexynapraz https://m.edsoo.ru/ff0c69
¢duznka. OCHOBBI TEPMOAMHAMUKI 38
oy ks, Oonomt BuGmorexa LIOK
39 yIAp ) https://m.edsoo.ru/ff0c6a
TEPMOJUHAMHUKN» 50
IIpoMe:xxyTOUYHAsI KOHTPOJIbHAS padoTa -
ITapooOpa3oBaHue U KOHIECHCAIIHAS bubnmorexa LIOK
40 POOOP A T https://m.edso0.ru/ff0c63
Hcnapenue u KArenue b6
AOCoII0oTHAS U OTHOCHUTEILHAS BIIAXKHOCTD Bubmorexa OK
41 . https://m.edsoo.ru/ff0c64
BO3Ayxa. HachlleHHBbIN map a8
42 TBépnoe teno. Kpucramnnueckue u bubmuoteka [IOK



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8

amop¢Hble Tena. AHU30TPOIUS CBONCTB
KpucTamuioB. Kuakue KpucTauibl.
CoBpeMeHHbIE MaTepUalIbl

https://m.edsoo.ru/ff0c65
fo

[InaBnenue u Kkpuctauuzanus. Y aeabHas bubmorexa LOK
43 ’ https://m.edsoo.ru/ff0c67
TeruioTa riasiaenus. Cyonumanus 08
bu6nmoreka [IOK
44 YpaBHEHHUE TEIUIOBOTO OaaHca https://m.edsoo.ru/ff0c68
20
DneKTpu3anys Tei. JISKTPUIECKUH 3aps bubmorexa HOK
45 : ' https://m.edsoo.ru/ff0c6b
JIBa BUa SIEKTPUUYECKUX 3apsI0B o
[IpoBogHWKHN, TUIIEKTPUKH U bu6nmorexa LIOK
46 HOJIYTIPOBOTHUKH. 3aKOH COXpaHCHHUSI https://m.edsoo.ru/ff0c6b
AIEKTPUUYECKOTO 3apsia cc
B3aumoneiictBue 3apsnoB. 3akoH Kymnona bubmmorexa HOK
47 9 o ' https://m.edsoo.ru/ff0c6e
ToueuHbIi NEKTPUUECKUM 3apsT ol
Hanpsok€HHOCTD 371€KTPUUECKOTo MOJIS. bubmmnoreka HOK
48 [IpuHIMT CyNepno3HIUH AIEKTPUIECKUX https://m.edsoo.ru/ffOc6d
noJei. JInHum HanpsoKEHHOCTH f2
Pabora cui anekTpocTaTHUeCcKOro moss bubmorexa LHOK
49 ' https://m.edsoo.ru/ffOc6f
ITorennuman. Pa3HOCTh MOTEHIIMATOB 00
[IpoBOIHMKY M JUDIIEKTPHUKU B bubmmnoreka HOK
50 AIIEKTPOCTATHYECKOM TOJIE. https://m.edsoo.ru/ffOc70
JmsnexTpudeckast IpOHUIIAEMOCTh 18
but6mmorekxa [IOK
51 OnektpoéMkocTs. Kornencatop https://m.edsoo.ru/ffOc71
26
50 DIEeKTPOEMKOCTb IJIOCKOT0 KOHAEHCATOPA. bubmuoteka [IOK

DHeprus 3apsKEHHOr0 KOHAEHCcaTopa

https://m.edsoo.ru/ff0c72



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

53

54

55

"NU3mepenue 3MeKTpOEMKOCTH
KOHJIeHcaropa"

[IpuHUMI NEWCTBUS U IPUMEHEHUE
KOHJCHCATOPOB, KOIIMPOBAJILHOTO
arnmapara, CTpyMHOIro IIpUHTepa.
DIEeKTpOCTaTUYECKAas 3aIlUTa. 3a36MIICHUE
AIIEKTPONPUOOPOB

DNEeKTPUUECKUN TOK, YCIOBUS €r0
cymectBoBanus. IlocTosHubli TOK. Cuna
toka. Hanpsixenue. ConpoTuBienue. 3aKoH
Owma Juis yyacTka Lenu

56

57

[TocnenoBarenbHOE, MapaieIbHOE,
CMEIIIaHHOE COEAMHEHNE TPOBOAHUKOB.
Jlabopamopuasa pavoma Ne3 «3yuenue
CMEIIaHHOTO COEIMHEHUS PE3UCTOPOBY»

PaboTa 1 MOLTHOCTH JIEKTPHUUECKOTO TOKA.
3akon J[xoyns-Jlenma

bubnunoreka LIOK
https://m.edsoo.ru/ffOc74
fo

bubnuoreka [{OK
https://m.edsoo.ru/ffOc78
38

58

59

3akon OMa a7ist TOTHOM (3aMKHYTOM)
anexktpuueckon uenu. Koporkoe
3aMbIKaHUE.

Jlabopamopuasa pavoma Ned «3mepenune
3/1C uctouHuka ToKa 1 €ro BHyTPEHHETO
COTIPOTHBIICHUSI»

OneKTpOHHas TPOBOAUMOCTb TBEPIBIX
METAJIJIOB. 3aBUCUMOCTb CONIPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepxnpoBOAUMOCTb

bubmmoteka IIOK
https://m.edsoo.ru/ffOc7a
e0

60

61

DneKTpuueckuil Tok B Bakyyme. CBolcTBa
AJIEKTPOHHBIX TTyYKOB

[ToympoBOTHUKH, X COOCTBEHHAS U
MpuUMecHasi IpoBoAUMOCTh. CBoiicTBa p—

but6mmoreka [IOK
https://m.edsoo.ru/ff0c84



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

n-nepexona. [ToxynpoBoIHUKOBBIE ae
npuOOpHI
DIIEKTPUUECKHUI TOK B pacTBOpax 1 Bubsorexa LIOK

62 pactliiapax 3JCKTPOIIHTOB. https://m.edsoo.ru/ffOc8
DIIEKTPOIUTHYECKAS JUCCOLIHAITHSI. 2ba
DJIEKTPOJIN3 =
DJIEKTPUUYECKUI TOK B ra3ax. bubmuorexa [IOK

63 CaMOCTOSITEIbHBIN M HECAMOCTOSITCIbHBIN https://m.edsoo.ru/ff0c8
pazpsan. Monnus. [1nazma 4ae
DnexTpuueckue mprudopsl U yCTPOCTBA U bubnnoreka [JOK

64 UX MpaKTHYecKoe npuMeHeHue. [IpaBuia https://m.edsoo.ru/ff0c8
TEXHHUKHU 0€3011acCHOCTU 6fc
Kontpoabnas padoraNe3 no teme

65 «Qnekrpocraruka. [1ocTosHHBIHI ]f?tptlggl;l/(r)r:eeKcIElsc]){)OrIlJ{/ffOCS
ANEKTpUYECKU TOK. TOKH B pa3NuYHbBIX 8he — '
cpenax» obe

66 O6o6maromuit ypok . [ToaroroBka k ﬁgg;?/ﬁzaasﬁgﬁlﬁocg
UTOTOBOM paboTe 282

bubnmnorexa LIOK
67 HroroBasi KOHTpPoOJILHAsI padoTa https://m.edsoo.ru/ff0c8
€56

PeseprubIil ypok. O600maronuii ypox mo bubmorexa [IOK

68 ' https://m.edsoo.ru/ffOc8

temaM 10 kiacca

féc

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

68

3 K.P.+ Bxoguasg
+

MIPOMCIKYTOYHAA
+UTOrOBasA

4

Jlaboparop

HBbIC



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

YYEBHO-METOJANYECKOE OBECINEUEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSA3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VUEHUKA

» dusuka, 10 kmace/ Mskumes I'.51., byxosues b.b., Corckuit H.H.; nmox penakiueii
[TapdentreBoit H.A. AxuronepHoe oo6mectBo «M3narenbctBo «IIpocBemenuey

METOIUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

A.Il.PeivMkeBuy 10-11 3amaunuk B.A. BypoB u ap. Hacte 1 .2 Mexanuka. Terora.
[Tocobue nust yuurens."[Ipocsemenne", 2023r

®dusnka KontpoasHbie padoTsl B HOBoM ¢dopmate 10 k1. U.B. TI'ogosa." Uurtenekt-LienTp"
Mocksa, 2011

NurerpupoBannsie ypoku ¢pusuku. 7-11 xmaccer JM.B. I'opiosa " Bako", Mocksa 2021
[Toypounsie pa3zpabotku 1o ¢usuke ,10 ki1 B.A.Boakos "Bako",Mockgpa 2011
[Iporpammel 061e00pazoBaTenbHbIX yupexkaenuid. @uzuka 10-11 .At.IL1ol". Caenko

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
HUHTEPHET
http://  school-collection.edu.ru  http:elkin52.napod.ru/  http:// class-fizika.ru/  http://

www.fizika.ru/
https://m.edsoo.ru/ff0c8f6c

https://m.edsoo.ru/ff0c8f6cazsanue caiira Anpec caiita

Poccwuiickuii 001ie00pa3oBaTebHbIN MOPTAI http://experiment.edu.ru

Enunas komnexus nudpoBbix o0pazoBaTenbHbIX | http://school-collection.edu.ru
pecypcoB

denepanbHbIil EHTP UHOOPMAIIMOHHO- http://fcior.edu.ru
oOpazoBarenbHbIX pecypcoB (PIINOP)

Caiit ais iperogaBareneii PU3NKH, yJanmxcs 1 http://www.fizika.ru
UX POAUTENIEH

College.ru: ®usnka http://college.ru/fizika/



https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://www.google.com/url?q=http://experiment.edu.ru&sa=D&ust=1550527145963000
https://www.google.com/url?q=http://school-collection.edu.ru&sa=D&ust=1550527145964000
https://www.google.com/url?q=http://fcior.edu.ru/catalog/meta/3/mc/discipline%2520OO/mi/17/p/page.html&sa=D&ust=1550527145966000
https://www.google.com/url?q=http://www.fizika.ru&sa=D&ust=1550527145967000
https://www.google.com/url?q=http://college.ru/fizika/&sa=D&ust=1550527145969000
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